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iieKTHBHBII Kypc ""PemieHne 0M010ruH4eCKUX 32124 MOBBIIIEHHOM CJI0KHOCTH"

IosicuuTeALHAS 3aUCKA

[IporpaMma 53J€KTUBHOrO Kypca pa3paboraHa s Y4eHMKOB 11 KiaccoB, MMEIOIIMX CKJIOHHOCTb U
KEJIaHWE K pelIeHuto 3a/1a4 1o teme «ModekynsapHas ouonorus» u «l'eHerukay. 3T TEMbI U3y4YalOTCs B
10 u 11-m kimaccax, HO BpEMEHHM Ha OTpa0OTKY YMEHHUs pellaTh 3a7adl, 0COOEHHO T'eHEeTUYEeCKUX 3ajad,
OTBOJIUTCS IO MPOTrpaMMe HEAOCTATOYHO MHOTO. YMEHHE pellaTh 3a7addl 10 MOJEKYISPHON OnoIoruu u
reHeTuke mnpenycMorpeHo CraHmaprom OHOJIOTHYEcKOro oOpaszoBaHus. Kpome Toro, 3amadm BXOAST B
coctaB KM EI'D B wactu 2. [Iporpamma paccuutana Ha 34 yaca. [Iporpamma Kypca HOCUT MPAKTUKO-
OPUEHTUPOBAHHBIN XapakTep C EMEHTAaMU HAYYHO MCCIIE0BATEIbCKOM IEeSITEIbHOCTHU.

DJIEKTUBHBINA Kypc yDIyOseT 6a30Bbie 3HAHUS 110 OMOJIOTUU U HAMpaBJICH Ha (JOPMUPOBAHUE U PA3BUTHE
OCHOBHBIX YUEOHBIX KOMIIETCHIIUN B XOJI€ peUIeHHs] OMOIOTUYECKUX 3a1ad.

Oco0eHHOCTAMHU MPOTPaMMBbl Kypca SIBISIETCS TECHAsI CBSI3b €ro COAEPIKaHUs C YypOoKaMu o0Iel Ononoruu
U COOTBETCTBHE TpeOoBaHUAM [0CynapcTBEHHOTO CTaHIapTa.

AKTyaJIbHOCTh JAHHOT'O 3JIEKTHBHOIO KypcCa IOAKPEIUIAECTCS NPAKTUYECKOM 3HAYMMOCTBIO H3Yy4aeMbIX
T€M, YTO CHOCOOCTBYET IOBBIIIEHUIO MHTEpPECA K MO3HAHUIO OMOJIOTMHU. Y 00ydaroIuXxcsi CKiaJbIBaeTCs
IIPEACTABICHUE O TBOPYECKOW HAYyYHO-UCCIIEAOBATECIBCKON JEATECIBHOCTH, HAKAIlJIMBAIOTCS YMEHUS
CaMOCTOSITENIbHO paclupATh 3HaHUs. Kypc «KneTku u TkaHu» MO3BOJISET TaKXkKe YIIIYOUTh U 3aKpENUTh, U
IIOBTOPUTh 3HaHUS MO pasaenaMm Ouonorud. OrpoMHYI0 BaKHOCTh B HENpPEpPhIBHOM 00pa30oBaHUU
MPUOOPETAIOT BOIMPOCHI CAMOCTOATENBHOM pabOThl y4YaIIMXCs, YMEHHE MBICIUTh CAMOCTOSTEIBHO M
HaxoauTh peuieHue. Co3faroTcs yciaOBUS A MHIUBUAYAJIbHOM M TpPYyNIOBOM (GOpPM AESITEIbHOCTH
y4aluxcs.

3amaun:

- IOBTOPHUTH MaTepuaibl, H3ydeHHBIC TI0 TeMaM «MorekyisipHas ouonorus» u «[ eHeTrka» B 9 Kiracce;
- BBIXIBUTH U J'II/IKBI/IJII/IPOBaTI) HpO6€J’ILI B 3HAHUAX yqaumxcs[ 110 TCMaM HIKOHBHOﬁ HpOFpaMMBI;

- 3aKp€HI/ITI> 3HAHUA U YMeHI/ISI pemaTL 3aJa4u 110 3TUM TEMaM,

TCHCTUKC HOBI)IHIGHHOI\/’I CJIOKHOCTH,

- chopMUpOBaTh HHTEPEC K U3YUEHUIO Kypca «buonorusy y yqammxcs;



JIJiss M3ydeHus 3JCKTUBHOTO Kypca Ha 0a30BOM YpOBHE CpPEIHEro oOIero oOpa3oBaHHs OTBOIAHUTCS
B 11 kimacce — 34 vaca (1 yac B Hezelo).

CornacHo yuyeOHOMY IUIaHY W TOJIOBOMY KayleHIapHOMY ydeOHoMy rpaduky MBOY munes Ne 82 um.
A.H. 3namenckoro Ha 2026-2027 y4eOHbII TO1 Ha U3YyYEHUE IIEKTUBHOTO KypC OTBOAUTCS -34 yaca:

B 11 xnacce nporpamma Oynet peanu3oBana 3a 34 yaca



Conep:xxanue Tem yuedHoro kypca (34 yaca)
Pa3nen Monekynspuas 6uomnorus (9 4acos)

Tema Nel.Beenenue. benku. (benku-nomumepsl, CTPYKTYpbl OSIIKOBOI MOJIEKYIIbI, (YHKITUU OCIIKOB B
kietke.) Pemenue 3anad. (2 yaca)

Tema Ne2.Hykiiennossle kucnotbl. CpaBHuTenbHas xapakrepuctuka JJHK n PHK. Pemenue 3anau. (2
yaca)

Tema Ne3 buocunres 6enka. Kon JIHK, Tpanckpumius, TpaHCIIAIUs — IMHAMUKA OMOCHHTE3a OelKa.
Pemenue 3anau. (3 yaca)

Tema Ne4. DHepreTuueckuii 0OMeH. JTamnbl SHEpreTHUecKoro ooMeHa. Pemenue 3a1a4 (2 gaca)
Paznen. I'enetuka (25 gacoB)

Tema No5.I'enetuka, kak Hayka. cropust dopmupoBanus Hayku. [. Mennens. [ eHeTHuecKkue CUMBOJIBI U
TepMmuHsI. (1 gac)

Tema Ne6 3akonsl Mennens. Pemenue 3a1a4 Ha MOHOTHOPHIHOE CKPEIIUBAHUE MTOBBIIIEHHOMN CI0KHOCTH
(2 gaca).

Tema Ne7. 3agaun Ha onpezeeHue TeHOTUIa U (EHOTUIIA POIUTENEH 10 FEHOTUILY M (JEHOTUI Y IOTOMKOB
WIN PACUICTIIICHUIO B IOTOMCTBE IIPU MOHOTUOPUAHOM CKpeluBaHuu. (14dac)

Tema Ne§ 3akonsl I. Mennens. Perenne 3aau Ha TUruOpuAHOE CKpEIIMBaHNE TTOBBIIIIEHHON CIIOKHOCTH.
(2 gaca)

Tema Ne9. 3agaun Ha onpezeneHne TeHOTUIa U GEeHOTUIIA POIUTENEH IO TEHOTUITY U (JEHOTUI Y TIOTOMKOB
WIN PACHICTIIICHHIO B IOTOMCTBE IIPU AUTHOPHUIHOM cKkperuBaHuu. (1 gac)

Tema Nel0. B3anmoneiicTBre ajienbHbIX U HeaJulenbHbBIX TeHOB. Pemenue 3aqayq (2 yaca)
Tema Nell. ITonuruGpunHoe ckpenuBanue. Pemenne 3aaad. (14ac)

Tema Nel2.HacnenoBanue rpymnmn kpoBu. Pemenue 3aaad. (14ac).

Tema Nel3. HacnenoBaHue eTanbHbIX U cyOneTalbHBIX TeHOB. Pemenne 3a1ad. (14ac)
Tema Ne 14. Permenne KoMOMHUPOBAHHBIX 3a]1a4 IMOBHIIIICHHOM CIIOKHOCTH. (2 yaca)

Tema Nel5. I'eHeTnka mona; HacjieqoBaHHMeE, CIICIUICHHOE ¢ TTOJIOM. Pelrenue 3a71a4 MOBBINIICHHON
CIIOHOCTH. (2 "aca)

Tema Nel6. 3axon T. Moprana. Pemenue 3aay Ha KpoccuHroBep. (2 yaca).
Tema Nel7. CuenneHHoe HacieqoBaHue. Pemienre 3aa4 moBHIIEHHOH clioxHOCTH (2 yaca)
TemaNel8. CocraBnenue u aHaau3 poAOCIOBHOM. (2 yaca)

Tema Nel9. UtoroBas quarnocrtuka. (3 yaca)



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MU HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI
JINYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

(1 B cTpyKType JMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS IMPOrPAaMMBI 110 OMOJIOTHUU BBIACICHBI CIEIYIOLIHE
COCTABIIIOIIME: OCO3HAHUE OOYYarOIIMMUCS POCCUHCKOM Tpa’KAaHCKONW MJIEHTHMYHOCTH — IOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOONPEACICHUIO, HAIMYME MOTUBAIIMUA K O0Y4EeHUIO OMOJIOTHH,
LIEJICHANPAaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHUH JIMUHOCTH HA OCHOBE KJIIOYEBBIX LEHHOCTEH U
UCTOPUYECKUX TPATULMHA Pa3BUTHUs OMOJIOIMUYECKOIO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOyYarOLIUXCS
PYKOBOZICTBOBATHCS B CBOEU ACATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTaHOBKAMM, IIPUCYLIUMU CUCTEME
Ouosornyeckoro o0pa3oBaHusl, HAJIMYUE IPABOCO3HAHUS SKOJIOIMUECKON KYIIBTYpbI, CHOCOOHOCTH CTaBUTh
LIEJI ¥ CTPOUTH KU3HECHHBIC IIJIaHBI.

[ JInYHOCTHBIE pe3ylbTaThl OCBOCHHS MPOTPAMMBI IO OHOJIOTUH JTOCTUTAIOTCS B €IMHCTBE Y4EOHOU U
BOCIUTATEIbHON AESITENIbHOCTH B COOTBETCTBHH C TPAAMIIMOHHBIMH POCCUMCKHUMH COIMOKYIBTYPHBIMH,
HUCTOPUYECKUMHU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU, MPUHATHIMH B OOIIECTBE MpaBUIaMH U
HOpPMaMH TIOBEACHHUS M CIIOCOOCTBYIOT IpOIIECCAaM CaMOTO3HAHUSA, CAMOBOCIHUTAHUS U CAMOPA3BUTHS,
pa3BUTHUA BHYTPEHHEW MO3UIMU JUYHOCTH, MATPUOTH3MAa M YBKEHUS K 3aKOHY U IPaBOIMOPSIKY,
YEJIOBEKY TPYZla U CTapiieMy MOKOJICHHUIO, B3AMMHOTO YBa)KCHHS, OEPEKHOTO OTHOUICHUSI K KYJITYPHOMY
HACJIEMUI0O U TPaguIMsM MHOTOHAIMOHanbHOro Hapona Poccuiickoit ®enepauuu, npupoae u
OKpYKaroLen cpeae.

[ JIMYHOCTHBIC PE3yJAbTaThl OCBOCHHS JOJDKHBI OTPaKaTh TOTOBHOCTh M CIOCOOHOCTH OOyYarOIIUXCs
PYKOBOJICTBOBAaTbCS CHOPMHUPOBAHHON BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpHEHTAINI, TO3UTHBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTIM
pOCCUHCKOTO OOIIEeCTBa, pACHIUPEHUE KU3HEHHOTO OIbITa U OIbITAa JEATEIBHOCTH B TMpoIecce
pean3alry OCHOBHBIX HAIIPaBJICHUM BOCIIUTATEILHOMN AEATEIBHOCTH, B TOM YUCIIE B YACTH:

1) Tpa’kxAaHCKOT'O BOCIIUTAHUA:

[J chopMUPOBAHHOCTh T'PAXKIAHCKON MO3UIIMK OOYUYaIOIErocss KaKk aKTHBHOTO M OTBETCTBEHHOTO YJIEHA
POCCHUICKOTO OOIIIECTBA;

] oco3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEH, yBaKEHUE 3aKOHA U TPAaBOIOPSIKA;

(] TOTOBHOCTh K COBMECTHOI TBOPUYECKOH NEATEIbHOCTU IMPH CO3JAaHUU YYEOHBIX NMPOEKTOB, PEIICHUU
y4eOHBIX M IMO3HABATENILHBIX 3a/1a4, BHIIIOJHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

[ cmocOOHOCTH OMPENENsITh COOCTBEHHYIO TTO3UITHIO 110 OTHOIICHUIO K SIBICHUSM COBPEMEHHOU JKU3HU U
O0OBSCHSATH €€,

[] yMeHHUE y4UTHIBaTh B CBOUX JEHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOAECHCTBHS JIIOAEH C
pasHbBIMU YOEXKJIEHUSMHU, KYITbTYPHBIMU EHHOCTSIMU U COLIMAIbHBIM TOJIOKEHHEM;

[l TOTOBHOCTb K COTPYAHHUUCCTBY B MNPOHCCCE COBMCECTHOI'O BBIITOJTHCHUA y‘-IC6HLIX, IIO3HABAaTCIbHBIX U
HCCICAOBATCIBCKUX 3aaa4, YBAXWUTCIIBHOTO OTHOIICHHMA K MHCHHUIO OIIIIOHCHTOB IIPpU 06CY)K)16HI/II/I
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHUA,



(] TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM NESATENbHOCTH;
2) NaTpUOTHYECKOTO BOCITUTAHMUS:

(] copMHpPOBAaHHOCTh POCCUMCKOM Tpa’kJaHCKOW HICHTUYHOCTH, MAaTPUOTH3MA, YBXKEHHUS K CBOEMY
Hapoxy, YyBCTBAa OTBETCTBEHHOCTH Iiepe PonnHOM, roplocTu 3a CBOW Kpau, CBOXO PolnHY, CBOM fA3BIK U
KYJIBTYpY, IIPOILJIOE U HACTOSALIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

] HEeHHOCTHOE OTHOLIEHUE K NMPUPOJHOMY HAcIEeIUI0 U MaMATHUKAM IPUPOJbI, AoCTHkeHUsM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

[} cnocoOHOCTB OIICHMBATh BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE OMOJIOTUH, TOHUMAHHUS
3HaueHMs OMOJIOIMU B TIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEIOBEKa U COBPEMEHHOI0 O0IIEeCTBa;

[ mpaeiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIYXCHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cynn0y;

3) 1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUSI:
[J 0CO3HAaHME AYXOBHBIX [IEHHOCTEW POCCUICKOIO HApO/a;
[ chopMHUpOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHUS;

[} crmocOOHOCTh OIIEHWBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

[] oco3HaHHE JIMYHOTO BKJIaJa B IIOCTPOCHHUC YCTOﬁqHBOFO 6yz[ymero;

[] OTBETCTBEHHOE OTHOILLEHUE K CBOUM POAMTENSAM, CO3JAHUIO0 CEMbU Ha OCHOBE OCO3HAHHOI'O NMPUHATUSA
LIEHHOCTEHW CEMEWHOMN KU3HU B COOTBETCTBHM C TPAaAULUsAMK HapooB Poccuu;

4) 5CTeTUYECKOTO BOCITUTAHUS:

[] 3CTETHYECKOE OTHOIICHHUE K MHDPY, BKIO4Yass 3CTCTUKY 6BITa, HAy4YHOI'0O U TCXHHYCCKOTO TBOPYCCTBA,
criopTa, Tpyaa, O6H.[CCTBCHHBIX OTHOIlIeHI/Iﬁ;

(] mOHMMaHuE SMOLIMOHAILHOTO BO3IEHCTBUS JKHUBOM MMpUpoOAbI U ee OCHHOCTH,

[J TOTOBHOCTh K CAMOBBIPAKECHHIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMJICHHUE IMPOSBIATH KauyecTBa
TBOPYECKOM JTUYHOCTH;

5) puznueckoro BocnuTaHus, GOPMHUPOBAHUS KYIBTYPHI 3J0POBBS X AMOIIMOHAIBHOTO OJIArOOTY Y S

(] MOHMMAaHHWE U peaNn3alys 3I0POBOTO U 0€30MacHOro 00pasa KU3HU (370POBOE MUTAHHE, COOTIOACHNE
TUTUEHUYECKUX TIPABHI U HOPM, cOaTaHCHPOBAHHBINA PEXHUM 3aHATUH U OTABIXA, peryisipHas (u3nueckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (hU3UYECKOMY
U TICUXUYECKOMY 37I0POBBIO;

[l TOHMMaHHE LIEHHOCTH IMPaBUJ WHIMBHUIYaJbHOTO M KOJUIEKTUBHOIO O€30MaCHOrO IOBEICHHS B
CUTYallHsIX, YTPOXKAIOIINX 3J0OPOBBIO U )KU3HU JIFOJIEH;

[] oco3HaHME TOCIEACTBUA M HENPUSTHUS BPEIHBIX NMPUBBIUEK (YMOTPEOSEHUS alKorojsi, HapKOTHUKOB,
KYpEHHUs);

6) TPYIOBOTO BOCIIMTAHHUS:



(] TOTOBHOCTbH K TPYAY, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOII00HE;

[l TroTOBHOCT, K AaKTHBHOHU JCATCIIBHOCTH TEXHOJIOTHYECKON W counaanoﬁ HaIpaBJICHHOCTH,
CIIOCOOHOCTD HHUIIUUPOBATD, INIAHUPOBATH U CAMOCTOATCIIbHO BBIIIOJHATL TaKYI0 JCATCIbHOCTD,

] mHTEpeC K pazauuHbIM cepam NmpodecCHOHANBHON AEATEIbHOCTH, YMEHHUE COBEpIIATh OCO3HAHHBIN
BbIOOD Oynyiieit npodeccuu U peaan30BbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE TUIAHBI;

[J TOTOBHOCTb M CIIOCOOHOCTH K 06paBOBaHI/IIO n CaMOO6paSOBaHI/IIO Ha IPOTAKCHUU BCeH KHN3HH,
7) 9KOJIOTHYCCKOI'0O BOCIIMTaHHUA:

[] 3KOIOTHYECKH uenecoo6pa3Hoe OTHOIICHUE K IPHUPOAC KaK MCTOYHUKY KU3HU Ha 36MJ’I€, OCHOBE ¢€
CYIICCTBOBAHUSA

(] NOBBILIEHHE YPOBHS SKOJOTMYECKOM KYIBTYpBI: MPUOOpPETEHHE OMNbITa IJIAHUPOBAHUS IMOCTYIIKOB U
OLICHKH UX BO3MOXXHBIX ITOCJIEICTBUH NIl OKPYKAIOILIEH CPENbI;

0 oco3HaHHe II00aJIbHOIO XapaKTepa 3KOJIOTHYCCKUX HpO6J'ICM u HYTeﬁ HUX pCHICHUA;

(] criocOGHOCTh UCIIOIB30BaTh MPHOOPETAEMbIC MTPH M3YUYCHUH OMOJIOTHU 3HAHUS U YMCHUS TPU PEIICHUH
mpo0JieM, CBSA3aHHBIX C paIMOHAJIBHBIM IPHUPOIONOIH30BAHHEM (COONIONECHUE TIPAaBUI TOBEICHUS B
NPUPOJC, HAIPABICHHBIX HA COXPAaHCHHWE DPAaBHOBECHS B DKOCHCTEMax, OXPaHy BHIOB, JKOCHCTEM,
ounochepsr);

[] aKTMBHO€ HENPUATHE JICUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOIIEH MPUPOIHOU Cpene, yMEHUe
MIPOTHO3UPOBATh HEONArONMPHUATHBIE JKOJIOTHMUECKHE TIOCIEICTBUS MNPEANPUHUMAEMbIX JEeUCTBUU U
MpeA0TBpallaTh UX;

[l Hannuwue Pa3BUTOTO0 3KOJOTUYCCKOTO MBIIIJICHUS, JKOJIOTHYECKOM KYJIbTYphbI, OIbITa OCATCIbHOCTU
JKOJIOTHYECKOM HaIlpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATHCA HMU B HOSH&B&TCHBHOﬁ, KOMMyHHKaTHBHOﬁ
u COHHaHBHOﬁ MMPAKTHUKE, TOTOBHOCTH K YY4aCTUIO B HpaKTquCKOﬁ JACATCIIBHOCTH AKOJIOTHYECKOM
HAIpaBJICHHOCTH;

8) 1IEHHOCTH HAYYHOTO MMO3HAHUS:

[ chopMUPOBaHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U
OO0IIIeCTBEHHON NPAaKTUKH, OCHOBAHHOI'O Ha JHAajiore KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO
MecTa B NOJUKYIBTYPHOM MUPE;

(] COBEpIICHCTBOBAHME S3BIKOBOM M UWTATEIIbCKOW KYIBTYpbl KaK CpPEICTBA B3aWMOJACUCTBUS MEXIY
JIIOJbMU U TIO3HAHUS MUPA;

[l moHMMaHue crienu(UKd OMOJIOTUN KaK HAyKH, OCO3HaHMs €€ poiu B (JOPMHUPOBAHUH PALMOHAIBHOTO
HAy4YHOTO MBIIUIEHUS, CO3JaHUH LIEJTOCTHOIO IPEACTaBICHUS 00 OKPYKAOLIEM MHUpE KaK O €IMHCTBE
MPUPOJIbI, YeJOBeKa W OOIIEeCTBAa, B IO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH M pelleHuu MpolieM
COXpaHEHUS IIPUPOJAHOIO PABHOBECHS,

[] yOe:XIEHHOCTH B 3HAYMMOCTH OMOJIOTUH JAJISi COBPEMEHHON IIUBMIIM3AIINH: 00€CIIeueHIs] HOBOTO YPOBHS
pa3BUTHUS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pellaTh pecypcHbIe
npoOaeMbl pa3BUTHs YEIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX JKOJIOTMYECKHX MpolsieM H



olecrieueHusi Tepexona K YCTOMYMBOMY pa3BUTHIO, PAIMOHAILHOMY HCIIOJIIB30BAHUIO TMPHUPOTHBIX
pecypcoB 1 (GOPMHUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

[ 3aMHTEPECOBAHHOCTh B TIOJYYCHHM OWOJOTUYCCKUX 3HAHWK B IICNISIX MOBBIMICHUS OOIIEH KYIBTYpHI,
€CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW dYacTH (YHKIMOHAIBHOW TI'PaMOTHOCTH
oOyuaromuxcsi, GopMUPYyEeMOH TTPU U3YUYCHUH OHUOJIOTHH;

[l moHHMaHHE CYIIHOCTHU MCTOAOB IO3HAHUSA, HCIIOJIB3YCMbIX B CCTCCTBCHHBLIX HAYKax, CIIOCOOHOCTH
HCIIOJIB30BATh IIOJIYHYAaCMBIC 3HAHHA [IJId aHalin3a H OOBSICHCHUS SIBICHUM OKpyXaromero mupa u
MMPpOUCXOIAIUX B HEM H3MCHCHHI>'I, YMCHHUE [€J1aTh 00OCHOBAHHBIE 3aKJIIOYEHHS Ha OCHOBE Hay4YHbIX
(baKTOB U UMCIOIUXCA JaHHBIX C LCJIBIO MOJTYUCHUA JOCTOBCPHBIX BHIBOAOB,

[] crmoCOOHOCTh CaMOCTOSATENIBHO HCIIONB30BaTh OHOJIOTWYECKHE 3HAHWS JUIS pelieHus mnpolieM B
peasbHBIX JKU3HEHHBIX CUTYalUsX;

[l oOCO3HaHHWE LEHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYLICCTBJIATHL IIPOCKTHYHO U
HCCICAO0BATCIBbCKYIO ACATCIBbHOCTh HHANBUAYAJIbHO U B I'PYIIIIC,

[] TOTOBHOCTH M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BAHUIO, K AKTUBHOMY
MOJIy4EHHUIO HOBBIX 3HAHHMH 110 OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIBTATBI
[1 MeTtanpeaMeTHbIe pe3y/bTaTbl 0CBOCHUs yu4eOHOTo mpeamera «bronorus» BKIIOYALOT:

3HauuMBble 111 (POPMHUPOBAHUS MUPOBO33PEHUS O0YHAIOLIMXCS MEKAUCUUIUIMHAPHBIE (MEXIPEAMETHBIE)
oOIIeHayYHbIe TIOHATHS, OTPAKAIOIIME IEIOCTHOCTh HAYYHOW KapTUHBI MHUpPA M CIEHH(HUKY METOJ0B
IIO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, DHEPIus, SABIEHHUE, NPOLECC, CUCTEMA,
Hay4HbI (aKT, NPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIElI0BaHUE, HAONIOACHHE,
U3MEpEHUe, OHKCIEPUMEHT M JpYrue); YyHHBEpCalbHble Yy4eOHble JAEHUCTBUS (IIO3HABaTEIbHBIE,
KOMMYHUKATHUBHBIE, PETYISITUBHBIE), o0ecrnieunBarolie GopMUpoBaHUe (GYHKIIMOHAIBHON I'PaMOTHOCTH U
COLMAJIBHOM KOMIIETEHIMH OOy4aroIluXxcs; CHOCOOHOCTh OOY4YarOLIMXCsl HCHOIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUS W YyHUBEpCalbHble y4yeOHble JAEWUCTBUS B
ITO3HABATEJILHON M COLMAIIBHON IIPAKTHKE.

[] B pe3ynbrare n3ydyeHus OMOJOTHMHM Ha YPOBHE CpellHEro ooiiero oopa3oBaHus y obydaromierocs OyayT
chopMHpOBaHbl  IO3HABATeNIbHbIE  yYHHMBEpCAJlbHblEe  y4yeOHble  J€HCTBHUSA,  KOMMYHHUKAaTHBHBIE
YHUBEpCaJibHble y4deOHble IEWCTBUS, PEryIsATHBHbIE YHHMBEpCallbHble yueOHble NEHCTBHS, COBMECTHas
JEATEIbHOCTb.

[] MeTanpeMeTHBIE pe3y/IbTaThl OCBOCHHS IMPOTPAMMBI CPETHETO 00IIero o0pa3oBaHUs
JOJKHBI OTPaKaTh:

OBnazeHne yHUBEPCAIBHBIMHU Y4eOHBIMH ITO3HABATEILHBIMU JIEHCTBUSMHU:

1) 6a3oBbIE JIOTHYECKUE JICHCTBHS:

[J caMOCTOATENBHO (OPMYITHPOBATH U aKTyaTH3UPOBATh MPOOIEeMy, paccMaTpUBaTh e

BCCCTOPOHHC,



(] UCTIOIb30BAaTh MPH OCBOCHUHU 3HAHUM MPUEMBI JIOTMUECKOTO MBIIIICHUS (aHAIN3a, CHHTE3a, CPAaBHEHUS,
KJacCupUKaIuu, 0000IIeHNs), PACKPBIBATh CMBICI OMOJIOTHYECKUX TMOHSATHI (BBIICIATh UX XapaKTepPHBIC
MIPU3HAKY, YCTAHABJIMBATH CBS3U C APYTUMU MOHATUSIMU);

l OnpeaAcIAITh LCIU ACATCIBHOCTHU, 3aJaBas IIapaME€Tpbl M KPHUTCPHUHU HUX JOCTHKCHHA, COOTHOCHUTH
PE3YIBTAThI ACATCIbHOCTH C IIOCTABJIICHHBIMUA LCIAMU;

[] mconb30BaTh OMOJIOTUYECKHE TIOHATHS ISt OObSICHEHUS (PAKTOB M SIBJICHUH JKUBOW IPUPOJIBI,

(] CTpOUTH JIOTMUECKHE pacCyKIeHUs (MHIYKTUBHbIC, [EAYKTUBHbIE, [0 aHAJIOTHUU), BbBIABIATH
3aKOHOMEPHOCTH M IPOTHBOPEYMS B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYJIMPOBATH BBIBOABI U
3aKIIIOYCHUS;

] MIPUMEHATh CXEMHO-MOZEIIBHBIE CPENCTBA AJIS IIPEICTABICHUs CYIIECTBEHHBIX CBA3CH M OTHOILICHUH B
M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaxX, a TaKXKe MPOTUBOPEUUIl Pa3HOTO POJIA, BBISIBICHHBIX B Pa3IHUHBIX
MH(POPMALMOHHBIX UCTOYHUKAX;

[] paspaOarbiBaTh IJIaH pELICHUS MPOOJEeMbl € YYETOM aHAJIM3a MMEIOLIUXCS MarepuajbHbIX MU
HEMAaTePHUAIBHBIX PECYPCOB;

[l BHOCHUTB KOPPEKTHUBLI B ACATCIIbHOCTb, OICHUBATE COOTBCTCTBUEC PC3YJIbTATOB LCIAM, OLICHUBATH PUCKHU
HOCJ'IC,I[CTBI/Iﬁ ACATCIIBHOCTH,

[] KOOPIMHUPOBATh U BBIMOJHATH Pa0OTy B YCIOBUSX PEAIbHOT0, BUPTYAJIIbHOTO U KOMOMHHPOBAHHOTO
B3aHMOACHUCTBHS;

(] pa3BUBaTh KPEaTMBHOE MBILIUICHUE IIPU PELLIEHUH KU3HEHHBIX MTPOOIIEM.
2) 6a30BbI€ UCCIIENOBATEIHCKUE ICHCTBHUS:

[J BIageTh HaBbIKAMHU Y4E€OHO-HCCIIE0BATENbCKON U MPOEKTHOW IEATEIbHOCTH, HaBbIKAMU pa3pelieHus
po6seM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METOAOB PEIIeHHs MPAaKTHUECKUX
3aJ1a4, MPUMEHEHUIO PA3INYHbIX METO/IOB MIO3HAHNUS;

[l MCronp30BaTh Pa3JIMYHBIC BUABI ACATCIIBHOCTH IO IOJYYCHHWIO HOBOI'O 3HAHUA, €0 HHTCPIIPETALIUU,
npeo6pa30BaHmo U TIPUMCHCHHUIO B y"le6HBIX CUTyalusax, B TOM YHUCIC TPpU CO3MaHUHN y‘Ie6HHX u
COIIMAJIBHBIX ITPOCKTOB;

[J hopMupoBaTh HAyYHBIN TUIl MBIIIJICHUS, BIAJETh HAyYHON TEPMUHOJIOTHEH, KIIFOUEBBIMH MTOHATUSIMH U
METOJaMHU;

[l cTraBUTH U (I)OpMy.l'II/IpOBaTB COOCTBEHHBIE 3agadyu B 06pa3OBaTeJIBHOI>'I ACATCIIBHOCTH M XHW3HCHHBIX
CUTyalluAX;

(] BBISBIATH HPUYUHHO-CIEJCTBEHHBIE CBSI3M M aKTyaJlH3UpOBaTh 3a/ady, BbIIBUraTh THIOTE3y €&
pelleHns, HaXOIUTh apryMEHThl JUIsl JI0Ka3aTelbCTBa CBOMX YTBEP)KIEHUH, 3a7aBaTh MMapaMmeTphl U
KPUTEPHUH PELICHHUS;

[ AHAJIM3UPOBATL IIOJYUYCHHBIC B XOAC PCHICHHUA 3adaqyu pEe3YyJbTarbl, KPUTHYCCKU OLICHUBATH HX
AOCTOBEPHOCTD, ITPOTHO3UPOBATH U3MCHCHHE B HOBLIX YCIIOBUAX,

(] maBaTh OILIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;



(] OCyIIECTBNIATH IIEJICHANPABICHHBIA IMOUCK TIEPEHOCA CPEACTB M CIIOCOOOB  NIEHCTBUS B
npodecCuoOHANBHYIO CPELy;

] yMETb [IEPEHOCUTD 3HAHUS B [TO3HABATEIbHYIO U IIPAKTHUECKYIO 001aCTH KUZHEACSITEIbHOCTH;
[] yMeTh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

[l BbIABUraTh HOBLIC HUACHU, Npcajiaratb OPUTHMHAJIBHBIC IMOAXOAbI W PCHICHUA, CTABUTH Hp06JIeMBI u
3aaa4u, 1O0IIYCKarIIe aJIbTCPHATHBHBIC PCILICHM.

3) pabora ¢ uHdopmarmei:

[] OpHEHTHUPOBAThCS B Pa3IMYHBIX MCTOYHMKAX HH(OpManuu (TEKCTe y4eOHOro mocoOus, Hay4dHO-
MOMYIISIPHON JIUTEpAType, OMOJIOTMUECKUX CIOBAPSAX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBarb HHMOPMAIUIO PA3JIMYHBIX BHJIOB U (OpM MpEACTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ TOCTOBEPHOCTh U HENPOTUBOPEUNBOCTD;

[ ¢opmMynupoBaTh 3ampochkl U MPUMEHITH PA3IMIHBIC METOABI MPH TOUCKE M OTOOpE OMOIIOTHYECKON
uHdopMaIuu, HEOOXOIUMOM TSl BHITTOJIHEHUST Y4EOHBIX 3a]1a4;

l HpI/IO6peTaTB OIIBIT HCIIOJIb30BaHUA I/IH(1)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHLIX TGXHOHOFHﬁ,
COBCPHICHCTBOBATDH KYJIBTYPY AKTHBHOT'O UCIIOJIb30BaHUA PA3JIMYHBIX [TIOUCKOBBIX CUCTEM;

[] caMOCTOSTENbHO BBIOMpATh ONTHMAIBHYIO (OPMY MPEACTABICHHUS OHOJOTUYECKON WH(POPMAITUH
(cxeMbl, TpaduKu, JUarpaMMBbl, TAOJIUIBI, PUCYHKH U JIPYTOE);

[ ucronp30BaTh HAay4yHBIM SI3bIK B KaueCTBE CpelcTBa Hpu pabore ¢ Ouonoruueckoil uHpopmarmei:
MPUMEHSITh XUMHUYECKHe, (Uu3nuecKue U MaTeMaTUYecKue 3HAKU M CHMBOJIBI, (hOopMysibl, abOpeBHATYpY,
HOMEHKJIATYypy, UCIIOJIb30BaTh U MPe0OpPa30BhIBATH 3HAKOBO-CUMBOJIIMYECKHE CPEJICTBA HATIISTHOCTH;

(] BIajeTb HaBBIKAMU paCHO3HaBaHMWs M 3alIUTHl MHPOpMalMH, HH(YOPMALMOHHONW OE€30MacCHOCTH
au4HocTH. OBlIaZIcHNE YHUBEPCAIbHBIMA KOMMYHUKAaTUBHBIMU JIEHCTBUSIMH:

1) obmienwue:

(] ocymiecTBIsTh KOMMYHHUKAIlMM BO BceX cdepax >KM3HM, aKTUBHO Y4YacTBOBaThb B JHAJIOTe WU
JTUCKYCCUU TIO CYIIECTBY 0OCYyXJaeMoil Tembl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBaTh CYXKIACHUS
OTHOCHUTEJIBHO BBINIOJHEHUS MPEAJAaraeéMoi 3al1a4uM, yYUThIBaTh MHTEPECHl U COITIACOBAHHOCTH MO3HULIUI
JPYTUX YYaCTHHUKOB JMAjIora UM AUCKYCCHH);

[] pacrio3HaBaThb HEBepOaJbHbIE CpEACTBA OOIEHUS, I[OHUMAarh 3HAUEHUE COIMAIbHBIX 3HAKOB,
MPEINOCHIIIOK BO3HHUKHOBEHHSI KOH(UIMKTHBIX CHUTYyallui, YMETh CMSr4arb KOH(IUKTHI U BECTH
MIEPETOBOPHIL;

(] BIaieTh pa3IMYHBIMU CIIOCOOaMU OOIIEHHS U B3aMMOACUCTBUS, TOHUMAaTh HAMEPEHUSI IPYTUX JIIOEH,
MPOSIBIIATh YBAXKUTEIBHOE OTHOIIEHHE K COOECEIHHMKY M B KOPPEKTHOM ¢opme (GopMyaupoBaTh CBOU
BO3PaKEHUS;

[ paSBCpHYTO W JIOTUYHO U3Jiararb CBOKO TOYKY 3pCHUA C HUCIIOJIb30BAHUCM S3BIKOBBIX CPEACTB.

2) coBMeCTHas JIeSITeIIbHOCTD:



(] MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBHUIYaJbHON pabOThl MpHU pelICHUU
Ouonornveckoii  mpobaeMbl, O0OOCHOBBIBATH  HEOOXOJMMOCTh TNPUMEHEHHUS TPYHNOBHIX  (HopM
B3aMMOJICHCTBUS MIPH PEIICHUN y4eOHOHN 3a1a4u;

[J BBIOMpATh TEMAaTUKY U METOAbl COBMECTHBIX JCUCTBUN C yU4ETOM OOLIUX HMHTEPECOB M BO3MOXKHOCTEH
Ka)XJ0T0 4JieHa KOJJICKTUBA;

(] mpuHUMAaTh LEJIU COBMECTHOW JAEITEIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH ICUCTBUA IO €€
JTOCTH)KEHUIO: COCTABIIATH TUIaH JACHCTBHMA, PacpeaesTh POIH ¢ y4ETOM MHEHHUH YUaCTHUKOB, 00CYXKIaTh
pe3yNbTaThl COBMECTHON paboThI;

(] oLEHMBAaTh KAa4eCTBO CBOEr0 BKJaJa M KaXIOr0 Yy4YacTHHKA KOMAHJbl B OOLIMH pe3yabTar IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

[ npeajiaratb HOBBIC MPOCKTHI, OLICHUBATL UJACHU C IMO3WIUWKW HOBHU3HLI, OPUTHHAJIIBHOCTH, HpaKTI/I‘ICCKOﬁ
3HAaYMMOCTH,

(] ocCylecTBISATh MO3UTHBHOE CTPATErMUYECKOe TOBEAEHUE B PA3JIMYHBIX CHUTYalUsIX, MPOSBIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh HMHUIIMATUBHBIM.

OgBnajieHue yHUBEpCaJIbHBIMU PETYJISTUBHBIMU JIEHCTBUSAMU:
1) camoopranuzanus:

[l mcnonp30BaTh OMOJOTMYECKHE 3HAHWS IS BBIABICHHS IMPOOJIEM M WX PEIICHUS B JKU3HEHHBIX H
y4EOHBIX CUTYyaLUsX;

[] BBIOMpaTh Ha OCHOBE OMOJIOIMYECKUX 3HAHUH 1I€JIEBbI€ U CMBICIOBbIE YCTAHOBKM B CBOUX JACUCTBUSIX U
MOCTYIKaX 110 OTHOILIEHUIO K KUBOU MPHUPOJIE, CBOEMY 370POBbIO U 310POBBIO OKPYKAIOIINX;

[1 caMOCTOATENbHO OCYHICCTBJIATEL IMO3HABATCIBHYIO ACATCIBHOCTH, BBLISABJIATH HpO6J'IeMI>I, CTaBUTh H
(I)OpMy.TII/IpOBaTB COOCTBEHHBIC 3aJa41 B 06pa30BaTeJ'IBHOﬁ ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAlUIX,

[] caMOCTOSITENbHO COCTABMIATH IUIaH PELICHUs MPOOJIEMbI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEMN Y MPEIIOYTEHU;

(] maBaTh OLICHKY HOBBIM CUTYaIUsIM;

] paciupsiTh paMKH y4eOHOTO IIpeaMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHHI;

(] menath OCO3HAHHBIN BEIOODP, ApryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
[l oleHuBaTh NPUOOPETEHHBIHN OMBIT;

[ cmocoOcTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOM SPYIUIMU B pasHBIX OONACTAX 3HaHUM,
MOCTOSIHHO MOBBIILIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJb:

[] maBarh OICHKY HOBBIM CHUTYyallUAM, BHOCUTH KOPPEKTHBLI B JCATCIbHOCTb, OLICHUBATH COOTBCTCTBUC
PE3YIBbTATOB LICIISAM,



[J BrajgeTb HaBbIKAMM TIO3HABAaTENIbHONW peduieKCUM KaKk OCO3HAHHsI COBEpIIAEMbIX JEHCTBUH U
MBICIMTEIBHBIX MIPOIECCOB, UX PE3YIBTATOB M OCHOBAHUH, HCIIOIB30BATH MPUEMBI pe(IIEKCUH ISl OLICHKH
CUTYAaIlNH, BHIOOpAa BEPHOTO PELICHUS;

[] yMeTh OIICHHBATh PUCKH U CBOCBPEMEHHO MTPUHUMATH PEIICHUS TI0 UX CHIDKCHHUIO;
[l mpuHUMATh MOTHBBI 1 apTyMEHTHI IPYTHUX MPH aHAJIN3€E PE3YJIbTAaTOB JACATEIbHOCTH;
3) npuHsATHE ce0s U IPYTUX:

] mpuHUMaTh ceOsi, MOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

] mpuHUMATh MOTHBBI M apTYMEHTBI IPYTUX MPH aHAJIN3E PE3YIbTAaTOB JICATEIbHOCTH;
[l mpu3HaBaTh CBOE MPABO M MPABO IPYTUX HA OIMIHOKH;

[] pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MHP C TIO3HIIAHU IPYTOTO YEI0BEKa.
MNPEIMETHBIE PE3YJIBTATBI

[ IlpenMeTHble pe3ynbTaTbl OCBOCHUS COAEpKaHUs yueOHoro mpeamera «buonorus» Ha yniyOiaéHHOM
YPOBHE OpHEHTUpPOBaHbl Ha obecredeHue MpopuiIbHOro oOydeHus oOydarouuxcs Ouonoruu. OHuU
BKJIIOYAIOT: crielu(puuecKkue 11 OMOJIOTUN Hay4HbIe 3HaHUS, YMEHUS U CIIOCOOBI JeHCTBUI 0 OCBOEHHUIO,
MHTEPIPETAIMA U MPeoOpa30BaHUIO 3HAHWW, BHIBI ACATEIBHOCTH MO MOJXYYECHUIO HOBBIX 3HAHMH M HX
IPUMEHEHHIO B PAa3JIMYHbIX Yy4eOHBIX, a TaKKe B pEalbHbIX >XU3HEHHbIX cuTyauusx. llpeamerHsle
pe3yJbTaThl IPEACTABICHBI 110 TOJaM U3Y4YCHHUS.

(] IIpeameTHBIE pe3yabTaThl 0CBOCHHS yueOHoro npeamera «buomnorus» B 10 kinacce
JOJKHBI OTPakarTh:

(] chopMUPOBaHHOCTh 3HAaHUM O MecTe M pPOIM OHOJIOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHUHN €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA, B IO3HAHUM 3aKOHOB MPUPOABI M pEIIEHUH
po0JieM PpalMOHAIBHOTO MPHUPOJONOIb30BAHUS, O BKIIAJE POCCUMCKMX U 3apyOeXHBIX YYEHBIX B
pa3BUTHE OMOJIOTHHY;

[] BIazieHne CUCTEMOM OMOIOTMYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIMOJIAraloNue OMOIOTHYecKHue
TEPMUHBl M TOHATHS (KHU3Hb, KJETKa, OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOperyysius,
CaMOBOCIIPOU3BE/ICHNE, HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U pa3BUTHE), OMOJIIOTUYECKHUE TEOPHUU
(xnerounas Teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi Teopusi HaCIEICTBEHHOCTH T.
Moprana), [] BrajgeHue OCHOBHBIMH METOAAMM HAYyYHOTO IMO3HAHUS, MCIOJIb3yEeMBbIX B OMOJOTMYECKUX
HCCIIEIOBAaHUAX JKUBBIX OOBEKTOB (OMUCaHKE, U3MEPEHNE, HAOMIOIEHHE, SKCIIEPUMEHT);

[] yMEHME BBIAENATH CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIIETOK ITPOKAPHOT U IYKAPUOT, OJHOKIETOUHBIX
U MHOTOKJIETOUYHBIX OPraHM3MOB, B TOM uucie OakTepuil, rpuOOB, pacTEHHH, >KMBOTHBIX U YEJIOBEKa,
CTPOEHHSI OPraHOB U CUCTEM OpPraHOB PACTEHMM, KUBOTHBIX, YEJIOBEKA, MIPOLIECCOB KUZHEACITEIbHOCTH,
MPOTEKAIOIIMX B OpraHW3Max pPACTEHMH, KUBOTHBIX M YeJOBEKa, OMOJOrMYECKHX MPOILIECCOB: OOMeHa
BEUIECTB (MeTa0oMu3M), MPEBpAIlleHUs SHEPruu, OpOKEHHs, aBTOTPO(HOTO M TeTepOTPOPHOrO THIIOB
NUTaHus, OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a

ll YMCHUC YCTAHABJIIMBATH B3aUMOCBA3U MCKAY OpraHOMAAMHU KIICTKU U HUX (bYHKL[I/IHMI/I, CTPOCHUCM
KJICTOK pa3HBIX TKaHEH U X q)yHKHI/ISIMI/I, MCXKAY OpraHaMu U CUCTEMaMH OPraHOB Yy paCTeHHﬁ, KHUBOTHBIX



U 4YeJoBeKa U UX (PYHKUUSMH, MEKIY CHCTEMaMU OPraHoOB M UX (YHKIMSIMH, MEXAY dTanamu oOMeHa
BEIIECTB, YMEHUE BBIABIATH OTIMYMUTEIbHBIC TPU3HAKK >KUBBIX CHUCTEM, B TOM YHCJIE PACTEHUH,
KUBOTHBIX U Y€JIOBEKa;

l YMCHHE HCIIOJb30BaTb COOTBETCTBYIOIIHNE apryMCHTEI, 6I/IOJ'IOFI/I‘ICCKYI-O TEPMUHOJIOTHIO U CUMBOJIUKY
AJIg JO0Ka3aTCIbCTBA pOACTBA OPIraHU3MOB Pa3HbIX CUCTEMAaTHYCCKUX I'PYIIIL;

[ YMCHUC pPCIIATh OHOJIOrHYeCKue 3aa4r, BbIABJIATH MNPUYUHHO-CICACTBCHHBIC CBA3U MCKIAY
HCCIICAYyCMbIMU OHOJIOrNYECKUMH nponeccaMu 1 ABJICHUAMM, [€JIaTh BbBIBOABI U IMIPOTrHO3bI HA OCHOBAHUU
IIOJIYYCHHBIX PE3YJIbTAaTOB,

(] yMEHHE BHINOJHAThH JIAOOPATOPHBIE M TPAKTHYECKHUE paboThl, COONIOAATh MpaBUia NMPH padoTe C
y4eOHBIM U JIA0OPATOPHBIM 000PYIOBAHUEM;

0 YMCHHEC BbIABUI'aTb T'MIIOTE3LbI, MPOBEPATH MX ISKCIICPUMCHTAJIbHBIMU CPCACTBAMU, (1)OpMy.HI/Ipy7[ Ocib
HCCIICAO0BAHUS, aHAJIM3UPOBATH ITOJTYUCHHBIC PE3YJIbTAThI U JACJIaTh BHIBOABI;

[] yMeHHe ydacTBOBaTb B Yy4eOHO-MCCIENOBATEIbCKON paboTe Mo OMOJIOTMH, SKOJIOTMU M MEAMLIMHE,
IIPOBOIMMOI Ha 0a3e LIKOJbHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEACTABIATH MOITYYEHHbBIE PE3YIbTAThI
Ha YYEHUYECKHUX KOH(pEepeHIHSIX;

l YMCHUE OLCHUBATH OSTHYCCKUC aCIICKTbl COBPCMCHHBIX I/ICCJ'IGI[OBaHI/Iﬁ B 00JIaCTH OHOJOTHH H
MCIHUIIMHBI (KJIOHI/IpOBaHI/IC, HCKYCCTBCHHOC OIINIOAOTBOPCHUC, HAIIPABJICHHOC HW3MCHCHUC TICHOMA U
CO3IaHHUC TPAHCI'CHHBIX OpFaHI/ISMOB);

(] yMeHHE OCYIIECTBIATh OCO3HAHHBIN BBHIOOP OyayIiel MpoeCcCHOHANIBHON NEATEILHOCTH B OOJIACTH
OouoJioruu, MEOULUHBI, OMOTEXHOJIOTHH, BETEpUHApUH, CEJIbCKOTO XO3SMCTBA, MMUIIEBOM
MIPOMBILIVIEHHOCTH, YIIYOJSTh TO3HAaBaTelIbHBIA HMHTEPEC, HAIMpPaBICHHbI HAa OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIIEH Mpodeccun U MpoaoKeHne OMOIOTHYECKOT0 00pa30BaHusl B OPraHU3aUAX CPETHEro
po¢eCCHOHATBHOTO U BBICIIIEr0 00pa30BaHUS.

[] yMeHHue HCIOJIb30BaTh COOTBETCTBYIOIINE apTryMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIUKY
JUIS TOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX T'PYII, B3AaUMOCBSI3U OPraHU3MOB U
cpenpl OOWTaHWS YMEHME pelllaTh OMOJIOrMYeCKHE 3a/laud, BBISBISATH NPUYMHHO-CIIEJCTBEHHBIE CBS3U
MEXYy HCCIIETyeMbIMH OMOJOTMYECKUMH MpPOLECCaMU U SIBICHUSMH, JIeJaTh BBIBOJBI M IPOTHO3bI Ha
OCHOBaHUU IIOJYYEHHBIX PE3YIbTATOB;

[] yMeHHUE BBIMOJHATH JIAOOpATOpHBIE W MpaKTHYeCKHe paloThl, COOMIOAATh MpaBWiIa MpuU padboTe ¢
y4eOHBIM U J1a00paToOpHBIM 000PYIOBAHHUEM;

[] yMEHHE BBIIBUTaTh I'MIIOTE3bl, MPOBEPATh UX SKCIEPUMEHTAIBHBIMHU CPEACTBaMH, HOPMYIUpYs LeTb
HCCIIENI0BAHMS, AHAJIU3UPOBATH MIOJIyYCHHBIE PE3YIIBTAThI U J€JIaTh BEIBOJBI;

[l yMeHHe ydacTBOBaTb B YueOHO-HMCCIIENOBAaTENIbCKOM paboTe Mo OHMOJIOTMH, SKOJIOTMU M MEAMLIMHE,
IIPOBOIMMOI Ha 0a3e IIKOJbHBIX HAYYHBIX OOLIECTB, U MYyOJIMYHO MPEACTABIATH MOTYYSHHbBIE PE3YIbTaThI
Ha YYEHUYECKUX KOH(pEepeHIIHSIX;

[JymMeHue OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oynymieil mpodecCHOHaNbHOM JesITeIbHOCTH B 00JacTh
OMOJIOTHH, 3KOJIOTUH, MPUPOJOINONIb30BAHNSA, MEAMIIMHBI, OMOTEXHOJOTHUH, INCUXOJOTUHU, BETEpUHAPHH,
CEJIbCKOTO XO035ICTBa, MUILEBON MPOMBIIIIICHHOCTH, YIIIyOJIsATh O3HABATEIbHBIA HHTEPEC, HAIIPABICHHBIH



Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccur M MPOIOHKEHUE OMOJIOTUYECKOTO 00pa3oBaHUs B
OpTraHU3aIMIX CPEIHEro MPo(heCcCHOHAIBHOTO U BHICIIET0 00pa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumenoBanue | Bcero | [Ipaktuka | Teopusi | DiaeKTpoHHBbIE
n/n pa3aeioB U TeM (uudposbie)
NPOrpamMmbl o0pa3oBare/ibHbIE
pecypcsl
1 Monekynspuas | 9 5 4 bubmuoreka [IOK
Ouosorus https://m.edsoo.ru/7f41¢292
2 I'eneTuka 25 16 9 bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
OBLIEE 34 21 13
KOJINYE
CTBO
YACOB
1o
[TPOI'PA

MME




IHOYPOYHOE IINTAHUPOBAHHE

Ne
n/n

Tema ypoka

Bcero

IIpakTuka

Teopust

Jlara

1

Paznen 1. Monekynspaas ouonorus (9
4acoB)

Brenenue. benku. (benku-nmonumepsl,
CTPYKTYpPBbI OCJIKOBOI MOJICKYJIbI,
¢hyHKIIMK OENKOB B KieTKe.) Pemenue
3a]1au.

0

04.09

Pentenue 3amau.

[am—

11.09

HyxnenHoBbIE KMCIIOTBHI.
CpaBHutenbHas xapakrepuctuka JIHK n
PHK. Pemenue 3aau.

18.09

Perenune 3agau.

25.09

buocunres 6enka. Kox JJHK,
TPAHCKPUIIIHSL, TPAHCIISAINS — THHAMUKA
OnocuHTe3a OelKa.

O | —

02.10

Perenune 3agau.

09.10

Pemenne 3agau.

—

16.10

DHepreTU4ecKuii 00OMeH. DTarbl
HHEPreTHYECKOro OOMeHa

23.10

Perenne 3agau.

06.11

I'enetnka kak Hayka. Mcropus
dbopmupoBanus Hayku. [. Menzens.
I'eHeTHYECKHE CHMBOJIBI U TEPMUHBI

O | —

13.11

11

3akoHsl Menpeis. Pemenue 3amad Ha
MOHOTHOPHUIHOE CKPEIIUBAHUE
MHOBBIIIICHHON CII0KHOCTH.

20.11

12

3ajaum Ha OTNpeeNICHNe TeHOTHIIA U
(dbeHoTUIa poaUTEseH 1O TEHOTUITY U
(heHOTHUIy MOTOMKOB WJIH PACIIEIIIICHUIO
B MTOTOMCTBE ITPH MOHOTUOPUTHOM
CKpelIUBaHNM.

27.11

13

3akoHsl ['Menpgens. Pemenue 3ama4d Ha
JTUTHOPUTHOE CKPEIIMBAHUE
MHOBBIIIICHHON CII0KHOCTH.

04.12

14

3akonsl ['Mennens. Pemenue 3ama4d Ha
TUTUOPUTHOE CKpPEIIBAHHE
MOBBIIIEHHOU CII0KHOCTU

11.12

15

AHaanponmee CKpCHIMBAHUC

18.11

16

Pemenue 3amau Aranm3upytomiee
CKpeIlMBaHue

25.11

17

B3aumoneiicTBue ajuieIbHBIX U
HealnnelIbHBIX TeHoB. Pernrenne 3aqau

15.01

18

B3aumoneiicTBue ajuieIbHBIX U
HealnnelIbHBIX TeHoB. Pernrenne 3aqau

22.01

19

[TonmuruOpuaHoe CKpenuBaHue.
Penrenue 3anmau.

29.01

20

HacnenoBanue neranbHbIX U
cyOsieTanbHBIX TeHOB. Pemenue 3aqay.

05.02




21 | Hacnenosanue rpynm KpoBu. Pemenne 1 | 0 12.02
3aj1a4

22 | 3akon T.Moprana. Pemienue 3a1a4 Ha 1 0 1 19.02
KPOCCHHIOBEP.

23 | Pemenue 3a/1a4 Ha KPOCCHHIOBED. 1 0 26.02

24 | CuemieHHoe HaCJ'Iev,I[OBaHI/Ie. Penrenue 0 10 05.03
3aJ1a4 IOBBIIICHHON CIIOKHOCTU

25 | Pemenue 3a1a4 DOBBIIIEHHOMN 1 1 0 12.03
CII0’KHOCTH.

26 | CocTaBiieHHE U aHaJIU3 POAOCIOBHO. 1 0 19.03

27 | Pemenne KOMOMHUPOBAHHBIX 33734 1 0 26.03
MOBBIIICHHON CI0KHOCTH.

28 | Pemenne kKoOMOMHUPOBAHHBIX 33734 1 1 0 09.04
MOBBIIICHHOHN CI0KHOCTH.

29 | Pemenne KOMOMHUPOBAHHBIX 33134 1 1 0 16.04
MOBBIIIEHHOH CI0KHOCTH.

30 | Pemenne KOMOMHUPOBAHHBIX 3a1a4 1 1 0 23.04
ITOBBIIICHHON CI0KHOCTH.

31 | Pemenne KOMOMHUPOBAHHBIX 3a1a4 1 1 0 30.04
ITOBBIIICHHON CI0KHOCTH.

32 | UtoroBas nuarHocTuka 1 1 0 07.05

33 | UToroBsas quarHoCTHKa 1 1 0 14.05

34 | UtoroBas nuarHocTuka 1 1 0 21.05

3

HUroro




ITPOBEPAEMBIE HA EI'D I10 BUOJIOI'MM TPEBOBAHUM S K PE3VJIIbTATAM
OCBOEHMS OCHOBHOI OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJTHET'O
OBIIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TpeOGOBaHMA K NPeIMETHBIM pe3y/ibTaTam
MpPoBepPsIeMOro 0CBOEHNSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPeIHEro
TpedoBaHus o01ero odpazoBanus

ChopmMupoBaHHOCTh 3HAaHMA O MeCT€ W pPONM OHOJOTHU B
CHUCTEME ECTECTBEHHbIX HayK, B ()OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTHMHbl MHUpPA, B I[I03HAHUU 3aKOHOB
IPUPOJIbl U PEIICHNN KU3HEHHO BAYKHBIX COLUATbHO-ITHUYECKHX,
HSKOHOMHMYECKHX, OJKOJIOIMYECKHX MpoOJieM YeloBeYecTBa, a
TaKxKe B peueHuu BOIIPOCOB palMOHAIBHOTO
IPUPOJONONb30BaHUS, B  (OPMUPOBAHUM  LIEHHOCTHOI'O

OTHOIIIEHUS K MPUPO]IE, OOIIECTBY, YETOBEKY;

0 BKJIAJI€ POCCHUICKUX U 3apyOEKHBIX Y4YEHBIX — OHOJIOrOB B
pa3BUTHE OUOJIOTUU

Brnanenue cucrtemoil 3HaHMII 00 OCHOBHBIX METOJaX HAayYHOTO
IMMO3HaHHsA, HUCIOJbB3YEMBIX B OHMOJIOTHYECKUX HUCCIICOBAHUAX
JKUBBIX OOBEKTOB M OKOCHUCTEM (OIMHMCaHHWE, HW3MEPEHHE,
MpOBeJICHHE HAOMIONCHUH); crmoco0aMu BBISIBICHUS W OLICHKH

2 AHTPOIIOTCHHBIX W3MEHEHUI B npupoze.

YMeHue BBIJIBUTATh TUIIOTE3BI, MIPOBEPATH ux
OKCIEPUMEHTAJIbHBIMU  CpeACTBaMH,  (GOpMYyIHpys  Lelb
WCCJIEIOBAHNSI, AHAJIM3UPOBATh IIOJIYYEHHBIC pPE3yJAbTaTbl M

JA€J1aTb BBIBO/IbI.

Brisgsinenue 3aBUCHUMOCTH MCKIY HCCICAYyEMBIMU
BCIIMYMHAMH, 0OBSICHEHHE MOJIYYCHHBIX PE3YJIILTATOB U

dbopMynHpOBaHKE BHIBOJIOB C UCTIOIH30BAHHEM HAYYHBIX TTOHSTHIA,
TEOPHUI U 3aKOHOB




VYMeHue BIIafeTh CHCTEMOI OHOIOTHYECKUX 3HAHUH, KOTOpask BKIFOYAET: OCHOBOIIOJIAratolie ONOJ0rHIeCKHE TEPMHUHBI
Y TIOHATHS (KU3Hb, KJIETKA, TKaHb, OPTaH, OPraHU3M, BH/I, TOMYIISIHUS, SKOCUCTEMa, OMOIICHO3, Onocdepa; MeTadoIu3Mm,
roMeocTa3s, KJIETOYHbIi HMMMYHHTET, OHOCHHTE3 Oclika, OHOMOIUMEPDI, JUCKPETHOCTh, CaMOPErYIIAIus,

CaMOBOCIIPOM3BCACHUC, HACIICACTBCHHOCTh, U3MCHYNBOCTD, SHEPIro3aBUCUMOCTD, POCT U paBBI/ITI/Ie);

Oouosornueckue Teopuu: kinerounas teopus 1. IlIBanna, M. Illneiinena, P. BupxoBa; KjIOHaJIbHO-CEIEKTUBHOIO
ummynurera II. Opmux, W.M. MeuHnukoBa, XpomMocomHas Teopusi HacieacTBeHHocTH T. Moprana, 3akoH
3apogsiieBoro cxoactsa K. bapa, sBomtonmonnas teopust Y. JlapBuHa, CUHTETHYECKAsE TEOPUs HBOJIOLIUU, TEOPUS
anTponorenesa Y. Jlapsuna; reopus 6uoreonienosa B.H. Cykauépa; yuenue H./. BaBunoBa o nieHTpax MHOroo0pasus
Y IIPOMCXOXKICHUSI KYJIBTYpHBIX pacTeHul, yuenue A.H. CeBepiioBa o myTsAxX U HallpaBiICHUSAX 3BOIOLUHU, yueHue B. 1.

Bepnanckoro — o 6uocdepe);

3aKOHBI (€IMHOOOpa3usi MOTOMKOB TIEPBOTO TOKOJICHMSI, PACHICIUICHUS MPU3HAKOB, HE3aBUCHMOIO HACJIEIOBAHMS
npu3HakoB [. MeHaens; CUENJIEHHOro HacjleIOBaHUs MPHU3HAKOB M HApyLIEHUs cueruieHus reHoB T. Mopraha;
TOMOJIOTUYECKHUX PsIOB B HACIEACTBEHHON n3MeHunBoctu H.M. BaBunosa; renernueckoro paBaosecus k. Xapau u

B. BaitnOepra; 3apoasimeBoro cxoactsa K. bapa; Guorenernueckuii 3axkon 3. ['ekkens, . Mromiepa);
HOPUHIUIBI (YUCTOTHI TaMET, KOMITJIEMEHTAPHOCTH);
npaBuia (MuaumymMa FO. JIn6uxa, sKoIorndeckoi mupaMuabl yuces, 6MoMacchl U SHEPTUN);

runote3sl (koarepBarHoit AWM. Onapuna, nepsuynoro OynmsoHa [Ix. Xonaeitaa, mukpochep C. doxkca, pudozuma T. Hek)

YMenue peuiartb IMOHNCKOBBIC OMOJIOTHYCCKHUE 3alauyi; BBIABJIATb NPUYUHHO-CICACTBCHHBIC CBA3U MCKIAY
HCCICAYCMbIMU OMOJIOTNYECKUMH 06’BCKTaMI/I, mnponeccaMu U ABJICHUAMU; ACJIaTh BHIBOABI U IIPOTHO3bI HA OCHOBAHUU
MOJIYYCHHBIX PC3YIIbTATOB,

COCTAaBJIATh I'CHOTUIIMYCCKUC CXCMbI CKPCIIWBAHUA JIA PA3HBIX THUIIOB HACJICAOBAHUA IIPHU3HAKOB Y OPraHU3MOB,

COCTaBJIATE CXEMBI IIEPEHOCA BEIICCTB XU SHEPTHUH B OKOCUCTEMAX (HeHI/I IHUTaHUA, ITAIICBBIC cem)




VYmenue YCTaHABJIMBATh B3aUMOCBA3U MCEXKY CTPOCHHUEM U (byHKHI/IHMI/Ii OpraHorua0B, KJIECTOK pPa3HbIX TKaHCfI,

opraHaM U CUCTCMaMU OPraHOB Yy paCTeHHﬁ, JKUBOTHBIX M YCJIOBCKA; MCXKY dTallaMu oOMeHa BCIICCTB, dTallaMu

KJICTOUHOTO NUKJIAa W XU3HCHHBLIX HHUKJIIOB OpPraHU3MOB; 3TallaMu 3M6pI/IOHaJ'IbHOFO pasBuTHA; T'CHOTUIIOM H




¢denorunom, ¢enotunoM u (akTopamu cpeapl OOUTAHUS; TPOLECCAMH SBOJIONMHU; JBWKYIIUMH CHIIAMH

AHTPONOICHEC3a; KOMIIOHCHTAMH Pa3JIMYHBIX S9KOCHUCTCM U HpI/ICHOCO6JIeHI/I$IMI/I K HUM OpraHu3MOB

YMmenue BBIACIIATh CYIICCTBCHHBIC ITPU3HAKH!

CTPOCHHA BHUPYCOB, KIICTOK IIPOKAPHUOT H IYKAPHUOT, OAHOKJIICTOUYHBIX W MHOI'OKJICTOYHBIX OPraHWM3MOB, BH/IOB,
OMOTeOIIeHO30B, YKOCHCTEM M OHOC]EpBl; CTPOCHUSI OPTaHOB M CHUCTEM OpPraHOB PACTEHHI, KMBOTHBIX, YEJIOBEKA;
IPOLIECCOB KHU3HEACATEILHOCTH, MPOTEKAIOIINX B OpPraHW3Max PacTEHHM, KMBOTHBIX M YEJIOBEKAa; OMOJIOTHYECKUX
IpoIeCcCCOB: 0OMeHa BemlecTB (MeTabonmmu3M), HHGOPMALMK U TPEBPALICHUS dHEPTUHU, OPOXKEHHUS, aBTOTPOGHOTO U
reTepoTpoHOr0 THUIIOB NHUTaHMS, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Meilo3a, raMeToreHesa, 3MOpHOTeHe3a,
NOCTAIMOPUOHAILHOTO ~ Pa3BUTHSA, pPa3MHOKCHUS, HMHIMBHUIYaJbHOTO pPa3BUTUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJICHCTBUSL TE€HOB, TIEeTEpO3MCa; JEHCTBUII HMCKYCCTBEHHOTO OTOOpa, CTAaOWIM3HPYIOLIETO, IBIKYIIETO U
pa3phIBAIOIIEr0 €CTECTBEHHOr0 OTOOpa; auIONaTpuyYecKoro W CHMIIATPUYECKOTO BHA000pAa30BaHMS;, BIIMSHUSA

JIBIDKYIIMX CHJI SBOJIONMM HA TE€HO(MOHJ MOMYISIUU; MPUCIOCOOICHHOCTH OPraHM3MOB K Cpele OOuTaHus,

ycpeaoBaHuA HaHpaBJ'IeHI/Iﬁ 9BOJIIOWH,; KPYTOBOPOTa BECUICCTB U MMOTOKA SHEPTUU B SKOCUCTEMAX

CdopMHpPOBaHHOCTh YMEHHS BBLACHATh CYIIECTBEHHbIE NPU3HAKKM BHUPYCOB, KJIETOK MPOKAPHOT M DYKApHUOT;
OJTHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, BHJIOB, OMOT€OIIEHO30B U IKOCHUCTEM; OCOOEHHOCTH IPOLECCOB
oOMeHa BeNIeCTB W IPEBPALLEHUS SHEPrUU B KIETKE, (DOTOCHMHTE3a, MIACTUYECKOTO M 3HEPreTUYECKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIONOTBOPEHHUS, PA3BUTHUS U PA3MHOKEHHUS, HHANBUAYAJIBHOTO PA3BUTHS OPraHU3Ma
(oHTOreHe3a), OOprOBI 3a CyYIIECTBOBaHME, E€CTECTBEHHOro O0TOOpa, BMI000pa30BaHus, NPUCIOCOOIEHHOCTH

OpTaHHU3MOB K Cpeac O6I/ITaHI/I5[, BJIMAHUS KOMIIOHCHTOB 9KOCHUCTEM, aHTPOIIOTCHHBIX M3MEHEHHI B DKOCHCTEMaX CBOCH

MECTHOCTH, KpyrOBOpPOTa BEIIECTB U MIPEBPAIICHUs SHEPTHHU B buochepe

VYMenne uCHonIn30BaTh COOTBCTCTBYIOIIMEC AapPryMCHTHI, 6I/IOJ'IOFI/ILIGCKYIO TEPMUHOJIOTUIO W CHUMBOJIUKY JIA
A0Ka3arcyIbCTBA pOACTBA OPraHU3MOB PA3HbIX CUCTCMATUYCCKHUX T'PYIIIL; B3aUMOCBA3U OPIraHU3MOB U CPCIbL OGI/ITaHI/I}I;

€IMHCTBA YEJIOBEYECKUX pac; HEOOXOAMMOCTH 310pOBOro o0pa3a JKU3HHU, COXPAHEHUS pPa3HOOOpa3us BHUJOB U




OKOCHUCTEM KaK YCJIOBH COCYIICCTBOBAHUSA IIPUPOABI K YCIIOBEYCCTBA




Ymenne KPUTUYCCKU OLICHNBATh I/IH(l)OpMaI_[I/IIO OMOJIOTYECKOTO COACpKaHUsA; MHTCPIPECTUPOBATE OTUYCCKUEC ACIICKThBL

COBPCMCHHBIX I/ICCJIe[[OBaHI/Iﬁ B 6I/IOJIOI‘I/II/I, MCIUMIIMHC, 61/IOT€XHOHOFI/II/I; paccMarpuBaTb 1100aIbHEIC SKOJIOTHUECKUE

pOOJIEMbI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3HIIUIO




INEPEYEHD SJIEMEHTOB COAEPXXAHNMA, ITIPOBEPAEMbBIX HA EI'D T10

B1OJIOI' M1

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

buonorus kak Hayka. JKuBble CHCTEMBI U UX U3yUYEHUE

1.1

COBpeMeHHaﬂ OMoJorus — KOMILUIEKCHAs HayKa. buonornueckue HayKn H
HN3y4yaCMbIC MU Hp06HeMBI. qDYHI[aMeHTaHBHBIC, MPUKIAAHBIC U MOMCKOBBIC

HAay4YHbIC UCCJICIOBAHUA B OHOJIOT U M.

3naueHne Ouosornd B (HOPMUPOBAHUM COBPEMEHHOW €CTECTBCHHO-HAYYHOMH
kaptunbl Mupa. [Ipodeccuu, cszanHbie ¢ O6uonorueil. 3HaueHue OMOJIOTUU B

HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKaA: MCAHIHMHC, CCIIHBCKOM XOSﬂﬁCTBC,

IMPOMBIINIJICHHOCTH, OXPaHC IIPHUPOAbI

1.2

JKuBble cuCcTeMBI Kak IpeaAMET NU3YUCHUA ouonoruu. CBOICTBA JKUBBIX CHCTEM:
CAMHCTBO XHUMHYCCKOI'O COCTaBa, TUCKPCTHOCTb U LCIIOCTHOCTD, CIIOKHOCTb U
YHopsAAOYCHHOCTD CTPYKTYDBHI, OTKPBITOCTD, caMOOpranu3anus,

CaMOBOCIHIPOU3BCACHUC, pasgpa)KUMOCTb, UBMCHYHNBOCTDb, POCT U Pa3BUTHUC.

YpOBHM OpraHu3alyy KUBBIX CHCTEM: MOJEKYISAPHBIA, KIETOYHBIN, TKAHEBBI,
OpraHW3MEHHBIM, MONYJISIIUOHHO-BU0BOM, 3KOCHCTEMHBIHN
(OmoreonienoTnueckuit), 6uocdepusiif. IIporeccsl, npoucxoismme B >KUBBIX

cuctemax. OCHOBHEIC IMMPpU3HAKH KXUBOTO. Kuznp Kak (I)opMa CyHI€CTBOBAHUA

Marepuu

1.3

Meronsl Ouosnoruuyeckoil Hayku. HaOmtomeHue, H3MepeHHE, SKCHEPUMEHT,
cucreMarusanvs, MeraaHanu3. lIoHsaTME O 3aBUCMMOM W HE3aBHUCHMOU
nepemeHHou. I inanpoBanne skcnepumenTa. [loctaHoBKa M MpOBEPKA TMIIOTES.
Hynesas runoresa. [lonsartue BbpIOOpKHM M €€ nocroBepHOCTh. Pazbpoc B
Ouosornyeckux JaHHbIX. OIEHKa OCTOBEPHOCTH IMOJYYEHHBIX PE3YJbTaTOB.

[Ipyu4nHBI MCKaKEHUS PE3YNBTATOB dKCIIEpUMeHTa. [[oHATHE cTaTHCTHYECKOTO

TECTA

KneTtka xak Ouojgornyeckas cucteMa




2.1

Knetka — cTpykTypHO-(DyHKIIMOHANBHAST €AMHUIIA KHUBOTO. McTOpUs OTKPBITHA
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. Bupxo). OcCHOBHBbIE MOJOXEHUS COBPEMEHHOW KJIETOUHOM

TEOPUHU.
MeToapl  MONEKYISIpHOM W KJIETOYHOW  OWOJIOTMH:  MHKPOCKOIIHS,

xpomarorpadus, eKTpodope3, METOJ] MEYCHBIX aTOMOB, TU(PepeHIaTBEHOE

HEHTPUPYTUPOBAHHE, KYTHTUBUPOBAHNE KIETOK

22

XUMHUYECKHI COCTAB KIETKH. MaKkpo-, MUKpPO- U YJIIETPaMUKPOIEMEHThL. Boga u
€€ poJib KaKk pacTBOPUTENS, peareHTa, y4acTUE B CTPYKTYpPUPOBAaHUU KIIETKH,
TEIJIOPETYISIIuU. MUuHEpaJlbHbIe BEIIECTBA KIIETKH, UX OMOJIOTMYECKass POJb.

Ponp kaTHOHOB M aHMOHOB B KIICTKE.

buonornueckue mnonumepsl. benku. AMHMHOKHMCIOTHBIM cocTaB  OENKOB.
Crpyktypsl OenkoBoii Monekynbl. [lepBuunas cTpykrypa Oenka, MENTHAHAS
CBsI3b. BropuuHas, TpeTW4Has, YeTBEpTHYHAs CTPYKTyphl. JleHarypanms.
CgoiictBa 6enkoB. Knaccuduxanus 6enkoB. bruonornueckne QyHKIuM GEIKOB.
VYreBoasl. MoHOCAaxapuabl, AUCAXapHIIbL, OJUTOCaXapuIbl U IMOJUCAXAPUIBI.
OOmmii mnaH cTpoeHHs U (U3MKO-XMMHYECKHE CBOWMCTBA  YIICBOJOB.

buonoruyeckue (I)YHKI_II/II/I YIII€BOAOB.

Jlunuasl. T'mapodunsHO-THAPOPOOHBIE cBoMcTBa. Kiaccudukanus nunumos.
Tpurnuuepuasi, GocPomunuasl, BOCKH, CTEpOUbl. buonorudeckue (QpyHKIIMN
munuaoB. OOmue cBoHCTBaA OMONOrMYECKMX MeMOpaH — TEeKydecTb,

CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MMOJTYIIPOHHUIAEMOCTD.

HyxneunoBbie kucnorsl. JJHK un PHK. Crpoenune HyKIIEHMHOBBIX KHCIOT.
Hykneoruasl. [Ipuauun kommiementapaocty. [Ipasuno Yapragpga. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaeHue u ouonorndeckue pynkiuu JJHK.

Bunet PHK. ®@ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Moisiekyne AT.
buonornueckue pynxiuu AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIUH
B kieTke. CexBeHuposanue JTHK.

CrpykTypHass Ouonorus: OMOXMMHUYECKHEe M Omodu3nuecKkue HUcCiIeaoBaHUs

COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYPbl OMOMOJIEKYIT
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Tunmbl  KJIETOK: DJyKapuoTHYecKass M Ipokapuorudeckas. CTpyKTypHO-

(byHKIIMOHATBHBIE 00pa30BaHUs KIIETKH.

CrpoeHne mpoKapuOTHUECKOW KieTKU. KiierouHasi cTeHKa OakTepwii M apxei.
OcoOeHHOCTH CTpOeHHs TeTepoTpoHON U aBTOTPOPHON MPOKAPUOTHUECKUX

KJeToK. Mecto n POJIb HIPOKAPUOT B 6I/IOHGHO3aX.

Crpoenne U (pyHKIIMOHHPOBAHUE SYKAPHOTHUECKON KieTku. [lnma3marmueckas
MeMmOpaHa (mnazmanemma). CTpykTypa Iia3MaTuyeckoil MeMopansl. Tpancnopt
BEIIECTB 4epe3 IIIa3MaTHYECKYyl0 MeMOpaHy: maccuBHbIN (quddysus,
obneruénnas auddysus), akTUBHBIA (MEPBUYHBIA M BTOPUYHBIA AKTUBHBIN
tpancnopt). Ilomynponumaemocts MemOpanbl. PaboTta HaTpuii-KaaneBoro
Hacoca. DHJOUMTO3: MUHOLUTO3, (haronuro3. Dk3ouuTo3. Kierounas creHka.

CrpykTypa U GyHKIHNU KIETOYHON CTEHKHU pacTEHH, rpuOoB.

Huromnazma. Ilutozons. Iutockenet. JIBuxkeHnue nuromniazmbl. OpraHouabl

KJICTKU. OI[HOMCM6paHHI)Ie OpraHoOuAbl KIICTKH: SHAOIIA3MAaTUYCCKasaA CCTb

(BIIC), anmapar 'onbaxM, TU30COMBI, UX CTpOEHUE U QYHKIMU. B3aumocBs3b

OJTHOMEMOPAHHBIX OPraHOUJIOB KJIETKH. CTPOCHHE TPaHYISIPHOTO PETHKYIyMa.
Cunre3 pacTBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mankwmii
(arpaHynsIpHBIN) SHIOMIA3MaTHYECKU peTUKynyM. CekperopHas QYyHKIUSL
anmapara lonbmxu. TpaHcmopT BemiecTB B KJETKe. Bakyoiln pacTUTENbHBIX

kjeToK. Knerounslit cok. Typrop.

HOJ’[yaBTOHOMHI)Ie OpraHOnAbI KJICTKHU: MUTOXOHAPHWH, TJTIACTUABIL.

CTpOGHI/Ie u (I)YHKL[I/II/I MI/ITOXOH)IpI/Iﬁ n mJIaCTum. HepBI/I‘{HLIe, BTOPUYHBIC U
CJIO)KHBIC IJI1aCTUObI (I)OTOCI/IHTCSI/IPYI-OH_II/IX OYKapHuoT. XJ'IOpOHJ'IaCTH,

XPOMOILIACTBI, IEUKOIIJIACTHI BHICIINX PACTEHUM.

HememOpanHuble opranounsl kinetku CTpoeHue M (QYHKIUMM HeMeMOpaHHBIX
OpraHouioB KieTku. Pubocombl. MukpoduiaMeHTsl. MplIlIeUHbIE KIETKU.
Muxkpotpy6ouku. Kierounslii nentp. CTpoeHHEe U JBHKEHHE KTYTHKOB U

pecHruek. MUKpOTPyOOUKH IIUTOIIa3MBbL. LleHTpros.

SAnpo. Ob6onouka siapa, XpOMaTuH, KapuoIUla3Ma, SIIPBIIIKH, X CTPOCHHE U
¢bynkiun. SnepHbiii OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pacmojoKeHue
XpoMocoM B uHTepdazHoM sjpe. benku xpomaruHa — THCTOHBI.

Knerounsie BkitoueHusi. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapUOT

(pacTUTENbHOM, YKUBOTHOU, TPUOHON)
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ACCUMWIISIIAA U TUCCUMUJISIIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIICCTB: aBTOTPO(HBIN U rerepoTpodHBI. YdacTue KHCIOopoaa B OOMEHHBIX
nporeccax. JHepreTudyeckoe olecneyeHue KieTKu: mnpespamienne ATD B
oOMeHHBIX mporeccax. DepMEeHTATHBHBIA XapaKTep pPeakuuil KIETOYHOTO
Merabonu3ma. DepMeHTH, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JICHCTBHS.
Kodepmentsl. Otnauuusi (EepMEHTOB OT HEOPraHMYECKUX KaTaJau3aTopOB.
Benku-aktuBaTopsl WM OENKU-MHTHOUTOPHL.  3aBHCUMOCTH  CKOPOCTH

(bepMeHTaTUBHBIX PEeaKIMii OT Pa3INYHbIX (PaKTOPOB.

[lepBuuHBIi CHUHTE3 OpraHuveckux BemecTB B KieTke. dorocuntes. Pomb
XJIOpOIUIacTOB B mporecce ¢orocuHre3a. CperoBas W TeMmMHOBass (hasbl.
[TpoxykTuBHOCTL (oTOCHHTE3a. BiMsHUE Pa3IUYHBIX (PAKTOPOB HA CKOPOCTH

¢dorocunTesa. 3HaueHne POTOCUHTE3A.

XeMOCHHTE3. PaznoobOpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUUIHIPYIOLTHE OaKTepuH, JKeJIe300aKTepun, cepoOaKkTeprun, BOAOPOIHBIC

6aKTepI/II/I. 3HaueHne XeMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Buabl Opokenus. I[IpogykTel OpokeHus U HX
UCIIOJIb30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI

OMOTEXHOJIOTUH U BO3OynHuTeNIn OOJIe3HEH.

AdpoOHBIC OpraHU3MBI. JTallbl YHEPreTHYeCKoro oomMeHa. [1oaroToBUTEBHBIIM

sTan. [ Tukoan3 — 6eCKUCIOpOAHOE pacIIeINIEHUE IIIFOKO3bI.

buosornyeckoe OKUCIEHHE, WU KJIETOYHOE JbixaHue. Poiab MUTOXOHIpHWA B
npoueccax OHOJIOTMYECKOTO OKHCJIICHHUS. Iuknndeckue pEaKLnH.

OxkucnurensHoe dpochopunupoBanue. [IpenmyiecTBa a3poOHOTO MyTH OOMEHA

BELIECTB Iepe]l aHa3pOOHBIM. DPPEKTUBHOCTh SHEPTETHUECKOT0 0OMEHa
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Peakuuu marpuuHoro cuHtes3a. [IpyMHIMI KOMIUIEMEHTAapHOCTH B pEaKLMSIX
MaTpUYHOTO  cHUHTe3a.  Peanmm3amms  HAacIeICTBEHHOM — WMHQOpPMaLUU.
I'enernyeckuii ko, ero cBoucTBa. TpaHckpunius — MarpuuHbslid cuHTe3 PHK.
[TpyHIMOBI ~ TPAHCKPHUIILMU:  KOMIUIEMEHTAPHOCTh,  AHTHUIAPAJUIEIbHOCTD,
aCUMMETPUYHOCTh. TpaHcnsuus u e€ sTanbl. Yuactue TpaHcnoptHeix PHK B
O6uocunTteze Oenka. YcinoBus OuocuHTe3a Oenka. KoaupoBanue aMHHOKHCIIOT.

Ponb pubocom B OnocunTese Oeska.

Opranuzanus reHoMa y MPOKAPUOT U DYKAPUOT. Perynsius akTMBHOCTH TCHOB
y ipokapuoT. ['unore3a onepona (®P. XKako06, K. Mano). Perymsius oOMeHHBIX

IIPONHECCOB B KIICTKE. Knerounsrit romeocras.

Bupycel — Heknerounbie (GOpMbI KU3HH U oOnurarHele mapasuthl. CTpoeHue

MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepro(dharos.

BupycHbie 3a0oneBaHus yelnoBeka, >KUBOTHbBIX, pacteHuii. CIIMJ], COVID-19,

COLIMaJIBHBIC U MCAUITMHCKHC HpO6J'ICMLI

2.6

Kierounslii 1ukn, ero mepwombl u  perymsius. Hatepdaza m  MuTO3.
Oco0eHHOCTH TPOIIECCOB, MpoTekaronux B uHTepdase. [lonroroBka KiIeTku K
nenenuto. I[IpecuHTeTHueckuii  (MOCTMUTOTUYECKHUH), CHUHTETHYECKUH U

MOCTCHHTETUYECKHH (IPEMUTOTUYECKHI ) Iepruobl HHTEP(A3HI.

Marpuunsiii  cunte3 JHK — permmukanms. Ilpuanuner permmmkanuu JIHK:
KOMIUIEMEHTAPHOCTh, IIOJYKOHCEPBAaTUBHBIA CHHTE3, AHTHUIAPAIUIEIBHOCTD.
Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenune xpomocoM. Tenomeps! u
TesoMepa3a. XPOMOCOMHBIH HAa0Op KIETKH — KapHOTHMN. JIUIUIOMIHBIA H
rarioniHbIi  Habopsl XxpoMocoM. [omonornynsie xpomocomsbl. IlonoBbie

XPOMOCOMEI.

I[GJ'IGHI/IG KJICTKHU — MUTO3. CTa)II/II/I MHUTO3a U MMPOUCXOAANIMC B HUX ITPOLCCCHI.
Tunel MuTto3a. KapI/IOKI/IHe3 U LIUTOKHHE3. brojorndeckoe 3HauY€HHE MHTO3a.
Peryn;lum{ MUTOTHYCCKOTO IIHKJIa KIICTKH. HporpaMMI/IpyeMaﬂ KJICTOYHAas

ru0esp — aroITos.

q)yHKIII/IOHa.]'II)HaH TCHOMMKaA

Opl" AHM3M KaK OMOJIOTMYecKasi CHCTeMa

3.1

OI[HOKJ'IGTO‘{HBIG, KOJIOHHUAJIBHBIC, MHOTI'OKJICTOYHBIC OpraHu3MbI n

MHOT'OTKaHCBBIC OPraHNU3Mbl.




@opMBbI pa3MHOXXEHHS OpPraHU3MOB: Oecrioyioe (BKJIIOYas BETETaTUBHOE) U
nojoBoe. Buael 0Gecnonoro pa3MHOKEHHUS: ITIOYKOBAHUE, CIIOPYIISIHA,

dbparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. llonoBeie KieTKM, WM rameTsl. Meio3. Craauu
Mmeiioza. IloBenenue xpomocom B Mmeiose. Kpoccunrosep. buonornueckuii
CMBICI Meii03a U MOJIOBOrO Iporecca. Meio3 1 ero MecTo B JKU3HEHHOM IIUKJIE

OpIraHU3MOB.

[TpenzaponsimieBoe pa3BuTHE. ['ameToreHe3 y >KUBOTHBIX. [10NOBBIC Kele3bl.
OO6pa3oBanue © pa3BUTHE IMOJIOBBIX KIeTOK. CrepmMaroreHe3 M OOTreHE3.
Crpoenne monoBbIX KieToK. OIJIOAOTBOpPEHHE M 3MOpPUOHATIBHOE DPa3BUTHE
KUBOTHBIX.  CrocoObl ~ OIJIOJOTBOPEHHUSA:  HApy)KHOE,  BHYTpPEHHEE.

[Taprenorenes.

WNunuBuayaibHOE pa3BUTHE OpraHW3MOB (oHTOreHe3). Craauu smOpHOreHesa
YKUBOTHBIX (Ha rpuMepe Jaryumkn). Jpoonenue. Tunsl apodnenus. OcodenHocTu
JIpoOJIeHNsT MICKONHUTAIONINX. 3apO/IBIIIeBbIE JTUCTKH (TaCTPyIsLus). 3aKiiaaKa
OpraHoB M TKaHEW M3 3apoJbIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE uacTel
pa3BUBAIOILEroCs 3apojbllia (3MOpHOHANBHAs MHIAYKLHKA). 3aKkiajgka IUlaHa
CTPOCHHUS JKMBOTHOTO KaK pe3ylbTaT MEePApXUUYECKUX B3aUMOJCHCTBHI T'€HOB.
BrusiHue Ha SMOpHMOHANBLHOE Pa3BHTHE PA3IUYHBIX (DAKTOPOB OKpYKaOIIEH

Cpenbl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHBIA mepuod. I[Ipsmoe wu
HenpsiMoe pas3BuTHe. PazButHe ¢ MeramMopo3oM Yy OECMO3BOHOUYHBIX H
MMO3BOHOYHBIX KMBOTHBIX. BHOJIOrMYECcKOe 3HAYEHUE MPSIMOTO U HEMPSMOIO
pa3BHUTHS, UX PACIIPOCTPAHEHUE B MPUPOAE. TUIBI pocTa JKUBOTHBIX. DAKTOPBI
pEeryasiiui pocTa J>KUBOTHBIX M denoBeka. CTaauM MOCTIMOPHUOHAIBHOTO

Pa3BUTHA Y )KUBOTHBIX U YCJIOBCKA. HepI/IOI[BI OHTOI'CHEC3a YCJI0BCKA.

PaszmMHOXeHue u pasBuTHe pacteHui. ['ameropur u crnopoput. Meiio3 B
JKU3HEHHOM IIMKJe pacTeHuil. (OOpa3oBaHue CHop B IIpolecce Meio3sa.
I'amerorene3 y pacrennil. OIUIONOTBOPEHHUE M PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BoifHOE OIJIOOTBOPEHNUE Y IIBETKOBBIX pacTeHHi. OOpa3oBaHue

U pa3BUTHC CCMCHHU. MexaHu3MEbI peryjisinud OHTOI'CHE3a Yy paCTCHI/Iﬁ )51

KHNBOTHBIX
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I/ICTOpI/ISI CTAHOBJICHUA W Pa3BUTHUA TI'CHCTHUKHM KaK HayKH. OcCHOBHBIE
TeHEeTHYECKHE MOHATHSA M CHUMBOJBL. [ OMOJIOTMYHEIE XPOMOCOMEI, aJIJICJIbHBIC
TCHBI, AJIBTCPHATUBHBIC ITPHU3HAKH, )IOMHHaHTHI)IfI u peuecanHHﬁ IIpHU3HAK,
roMo3urora, reTepo3urora, 4YucTad JINHUA, FI/I6pI/I)II)I, T'CHOTHII, q)eHOTI/IH.

OcHOBHBIC METOAbI I'CHCTUKMH: l"I/I6pI/IIIOJ'IOI‘ HHCCKHﬁ, I.IPITOJIOFPI‘ICCKI/Iﬁ,




MOJIEKYJISIPHO-TEHETUYECKUI
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Monorubpunnoe ckpemmBanue. IlepBbiii  3akoH MeHgens —  3aKOH
eauHooOpa3us THOPUAOB TEepBOro ImoKojeHUs. [IpaBuiio JOMHHMpPOBAHUS.
Btopoii 3akon Menzens — 3ak0H pacileruieHus: mpu3HakoB. Lluronornueckue

OCHOBBI MOHOI‘I/I6pI/II[HOI‘0 CKpCIIMBaHMA. I'umoresa YUCTOTHI FaMeT.

AHaJ'II/ISI/Ip}IIOH_[ee CKpCIIUBAHUC. HpOMe)KYTOIIHHﬁ XapaKTep HaCJICOOBaHUS.

PaCHIGHJICHI/Ie IMPU3HAKOB MIPHU HCIIOJIHOM JOMUHHUPOBAHWH.

Jurubpunnoe ckpemmBanue. Tpetuil 3akoH MeHIenss — 3aKOH HE3aBUCHMOTO
HACIICIOBaHUS  TNpPHU3HAKOB.  LluTomormdeckne  OCHOBBI  JAUTHOPHIHOTO

CKpCIIMBAHUA.

CueruieHHOe HacjenoBaHue mpusHakoB. Paboter T. Moprana. CuemieHHOE
HACJIEJIOBaHUE T'€HOB, HApYIICHHUE CLEIUICHHS] MEXIy reHamH. XPOMOCOMHAs

TCOpHA HACICACTBCHHOCTH.

I'enetnka mona. XpoOMOCOMHBIN MEXaHU3M ONPENENICHUS Ioaa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. | OMOraMeTHbId U reTeporaMeTHbld moi. [eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HaciemoBaHue NpU3HAKOB, CLEIUICHHBIX C

I1OJIOM.

I'eHOTHI Kak ILI€IOCTHAs CHCTEMA. HJ'ICI\/'IOTPOHI/IH — MHOXXECTBEHHOE JICHCTBHUE

reda. MHOXECTBEHHBIN aJUJIEIN3M. B3auMoOIEeWCTBUE HEAJUIEIbHBIX T'E€HOB.

KommnemenTtapuocts. Onucras. [lonumepus
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B3aumoneiictBue reHoTMna W cpeabl NpH  (POPMUPOBAHMHM  (PEHOTHUIIA.
M3MeHYMBOCTh IPU3HAKOB. KaueCTBEHHBIE U KOJMYECTBEHHBIEC TPU3HAKU. Bubl

HN3MCEHYHMBOCTH: HCHACJIICACTBCHHAaA U HACJICACTBCHHAA.

MonudukanuonHass u3MeHuuBocTb. Pomp  cpensl B hopmupoBaHUU
Moan(UKanoHHON n3MeHunBoCcTUH. Hopma peakinu npusHaka. BaprannoHHbIi
psn U BapuauuonHas kpusas (B. Moranncen). CBoiicTBa MOIU(pHUKAIIMOHHON

HU3MCHYHNBOCTH.

I'eHOoTHIIMUEeCKass M3MEHUYMBOCTh. CBOMCTBAa T'E€HOTHIIMYECKON H3MEHUYHMBOCTH.

BI/I,I[BI TCHOTHUITMYECKOM M3MEHYNBOCTH: KOM6I/IHaTI/IBHaH, MYTallOHHAaA.

KomOunatuBHast W3MEHYMBOCTh. Mei03 M TOJOBOM TIpollecC — OCHOBA
KOMOWHATUBHON MU3MEHUYMBOCTU. POJIb KOMOMHATUBHON U3MEHYMBOCTUA B CO3IAHUNA

TCHCTHUYCCKOT'O pa3Hoo6pa3Hs[ B IIpcaciiax OQHOIro Buaa.

MYTaIII/IOHHaSI N3MCHYMBOCTD. BI/IZIBI MYTaHHﬁI TCHHBIC, XPOMOCOMHBLIC, TCHOMHBIC.
CIIOHTaHHBIE U HHAYOUPOBAHHBIC MYTallUH. HI[epHI)IG U OUTOIIIIa3MaTUu4CCKHEC
MyTalluu. CoMarnyeckue U II0JIOBBIC MyTaluu. HpI/I‘lI/IHH BO3HHUKHOBCHHA
MYTaHHﬁ. MYTareHLI H HUX BIUMAHHC Ha OpPraHU3MBbI. BaKOHOMepHOCTI/I
MYTAallMOHHOI'O IIponecca. 3aKOH TOMOJIOTHYECKUX pAa0B B H&CH@HCTBGHHOﬁ

u3meHunBocty  (H.M.  BaBunoB).  BHesnepHas  U3MEHYMBOCTH U

HaCJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHaponHas mporpaMma HCCIEAOBaHHUS Te€HOMA
yenoBeka. MeToapl  HW3Y4YeHHs] TEHETHKH 4YeJIOBeKAa: T'eHEeaJlorHdyecKHid,
OJIM3HEILIOBEIH, IIUTOrCHETHUICCKUI, MONYJSLIMOHHO-CTaTUCTUYECKH,
MOJIEKYIISIPHO-TEHETUUECKU . CoBpeMeHHOE  OIpeAelieHHe  TEeHOTHIA:
MOJIHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C MTOMOIIBIO
[M[IP-ananu3a. HacnencrBeHHbie 3a0ojieBaHMsI  4YellOBeKa. [eHHbIE W
XpOMOCOMHBIE ~ Oone3HM  yenoBeka.  bonesHm ¢ HacleACTBEHHOMU

MpeaApacrojIOKCHHOCTBIO. 3HaueHue MEIUITUHCKOM T€HETUKHU B MpeaOTBPALICHUN

1 JICYCHUHU T'eHEeTUYECKUX 3a00eBaHuii ueaoBeka. CTBOJIOBBIE KICTKH
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JloMecTukanus u cenekuus. 3apokKIeHUE CEIEKIUU U JOMECTUKALUU. YUeHUe
H.1. BaBuioBa 0 LEHTpax MPOUCXOXKICHHS UM MHOTooOpasusi KyJIbTypHBIX
pacteHuii. Ponb cenexkuuu B CO3aHUU COPTOB PACTEHUH U MOPOJ KUBOTHBIX.
Coprt, mopopa, mramMm. 3aKkOH T'OMOJIOTMYECKHUX PAJOB B HACIEICTBEHHOU

n3meHunBoctr H.W. BaBuiioBa, ero 3naueHue 111 CEIEKIIMOHHON paOOTHI.

MeTonel ceneKImoHHOM paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIA U
WHAUBUAYAIbHBIM.  OTanmbl  KOMOWHAIIMOHHOW  cenmekuuu.  VcmbiTanue
npousBoauTeNed mo moroMcTBy. OTOOp MO TEHOTUIY C TOMOIIBIO OIICHKU

¢dbeHoTua NOTOMCTBA ¥ OTOOP 10 reHOTUIy ¢ oMolnbo ananuza JIHK.

HckycCTBEHHBIN MyTareHe3 Kak METOJ] CETIEKIIMOHHON pa0oThl. PanuaioHHbIi
U XUMUYECKUH MyTareHe3 KaK HCTOYHHK MYTaluil y KYIbTYPHBIX (opMm
opranu3MoB. Vcronb30BaHWE€ T'€HOMHOIO PEAAKTHUPOBAaHUS U METO/OB
pexomOuHanTHEIX JJHK amst momydeHust HCX0HOTO MaTepuana JUIs CEICeKIIHH.
[Tonyuenue nonuruion1oB. BuyTpuBnaoBas rubpuausanus. biuszkoponcrseHHoe
CKpelIMBaHue, Wik HHOpuUHL. HeponcTBeHHOe CKpeluBaHue, W ayTOPHTAHT.
I'ereposuc u ero npuunnsl. Mcrons3oBanue rereposuca B cenekiun. OTnanéHHas

ruOpuam3arys. [Ipeomonenue Oecrutonus MeXBUIOBBIX THOPUIOB. JloCTrX)eHUs

CEJIEKILIUY PACTEHUH U )KUBOTHBIX

3.7

OOBEKTHI, UCTIONB3YEeMbIE B OMOTEXHOJIOTHH, — KJICTOUYHBIE M TKAHEBBIC KYJIBTYPHI,
MHUKPOOPIaHU3MBl, HUX XapaKTepUCTHKA. TpaaulMoHHas OMOTEXHOJIOTHSL:
xje0oneyeHre, IOJIy4€HHUE  KHCIOMOJIOUHBIX  IMPOAYKTOB,  BUHOJEIHE.
MuxkpoOuonornyeckuid cuHTe3. OOBEKTHl MUKPOOHOIOTMYECKUX TEXHOJIOTHM.
[TpousBoacTBo  Oeska, AaMHUHOKHCIOT M  BHUTAaMHHOB. VIcKyccTBeHHOE
OIJIOAOTBOpPEHUE. PEeKOHCTPYKIUS SHIEKIETOK U KIOHUPOBAaHHE >KUBOTHBIX.

Mertoa TpaHCIIJIAaHTALMK SAEP KIETOK.

XpoMOCOMHass M TeHHas WHKeHepus. VICKyCCTBEHHBII CHHTE3 T€HAa H
KoHCTpyupoBanue pexkomOnHaHTHRIX JIHK. JlocTmkeHus u mepCreKTUBBI

Xp OMOCOMHOM M T'€HHOH HWHXXCHCPUU. MeaumHcKue OMOTEXHOJIOTHUH.

Hcnonp30BaHrE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOT0OOpa3ue OpraHuYeCcKoro MUpa
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buonornueckoe  pasHooOpazme  opranusmoB. CoBpeMeHHas  CHUCTEMa
opraanueckoro mupa. IlpuHnmnel kinaccupukanuu opraHu3MoB. OCHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIbI OPraHu3MOB.

OcobenHOCTH CTPOCHUA M KU3SHCACATCIBHOCTU OAHOKJICTOYHLIX OPraHMU3MOB.
BaKTCpI/II/I, apx€u, OAHOKIICTOYHEBIC FpI/I6BI, OJHOKJIETOYHBIC BOAOPOCIIHU, APYTUC
IMPOTUCTLI. KononunanbsHbie OpraHu3MBI. HBI/I)KGHI/IC OJHOKJICTOYHBIX

OpraHU3MOB: aMEOOUTHOE, )KI'YTUKOBOE, PECHUYHOE. 3alUTa Y OJHOKJIETOUHBIX

OpPraHnu3MoB. Pa3,[[pa)KI/IMOCTI> Y OIHOKJICTOYHBIX OPIraHU3MOB. Taxkcucel

4.2

MHorokierounble  pacTteHus. B3auMmocBs3p  YacTeli  MHOTOKJIETOYHOTO
opranu3ma. TkaHu, OpraHbl U CUCTEMbl OPIraHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe nenoe. TkaHu pacTeHHil. THIBI pacTUTENbHBIX TKAHEHU:
oOpa3oBareibHasi, IOKPOBHAas, IPOBOJSAIIAs, OCHOBHAasg, MEXaHUYECKas.

OcoOeHHOCTH CTpOCHHS, (QYHKIHA ¥ PACIOJNIOKCHUS TKaHEH B oOpraHax

pacreHuii
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BereraruBHbIC U TeHEepaTUBHbIE Opraisl pacTeHuil. DyHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenunii. J[BUkK€HHE MHOTOKJIETOYHBIX PACTEHUI: TPOIU3MBI
n Hactuu. lloromenue BOABI, YIIEKHCIOINO ra3a M MUHEPAJIBHBIX BEIIECTB
pacrenusmMu. J{pixanue pacrenuit. Auddysus ra3os uepe3 noBepXHOCTh KIETKH.
TpaHcnopTHblE cUCTEMBI pacTeHHi. Breinenenue y pacteHuil. 3ammura y
MHOTOKJIETOYHBIX pacTeHui. Kytukymna. CpencrBa macCHBHOM M XMMHUYECKOM

3amuThel. UTOHIIUIEL.

P%Hpa)I(I/IMOCTB " peryirsinusa 'y OpraHu3MoB. Pa3I[pa)I(I/IMOCTL U peryisgusa 'y

MHOT'OKJICTOYHBIX paCTeHHfI. PocTtoBrie B€OICCTBA U UX 3HAYCHUC

4.5

MHorokneTounble JKWBOTHBIC. B3amMOCBSI3bp dYacTeil  MHOTOKJIETOYHOTO
opranusma. TKaHH, OPraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
OpranusMm kak eauHoe 1enoe. [omeocras. TkaHu )KUBOTHBIX M YellOBeKa. THITbI
JKUBOTHBIX TKaHEW: SMHUTENHaIbHAs, COCAUHUTENbHAS, MbIIICYHAsA, HEpPBHAs.

OcobeHHOCTH CTpoeHMs, (DYHKIMIA M pacloioXeHHUs TKaHeH B opraHax

JKHBOTHBIX M YCJIOBCKaA

4.6

Oprasbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIIMUA OPTAHOB U CUCTEM OpPraHOB.
Omnopa Tena opraHu3MoB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIil 1 BHyTpeHHUI ckeneT. CTpOeHUE U TUIIbI COETUHEHUS

KOCTEM.

I[BI/I)KCHI/IC MHOTIOKJICTOYHBIX JKMBOTHBHIX. IIuTanume kuBOTHBIX. IIuTaHme

ITO3BOHOYHBIX XWBOTHBIX. I[BIX&HI/IG JKMBOTHBIX. KoxkHOE JABIXaHHC. }Ka6epﬂoe

U JIETOYHOE JbIXaHUeE.




JpIXxaHue MO3BOHOYHBIX JKUBOTHBIX. DBOIIOLMUOHHOE YCIOXKHEHHE CTPOCHUS
NErKUX MO3BOHOYHBIX KUBOTHBIX. JlpIXarenapHasi cucTemMa 4esioBeka. Mexanusm
BEHTWISILIUUA JIETKUX Y NOTUI] U MJIEKOMUTAIOUMX. TpaHCIOPT BEIIECTB Y
OpraHu3MoB. TpaHCHOPT BEIIECTB Yy XUBOTHBIX. KpoBeHOCHas cuctema u eé
opranbl. KpoBeHocHass cucTeMa  TIO3BOHOYHBIX  JKUBOTHBIX. Kpyru
KpOBOOOpaIIeHusl. DBOJIOIMOHHBIE YCIOKHEHHS CTPOSHHS KPOBEHOCHOU
CHUCTEMBbI MTO3BOHOYHBIX KMBOTHBIX. Bbljienienre y opraHu3MoB. Beinenenue y
*KUBOTHBIX. CokparutenbHble Bakyosid. Opranbl BbiaenaeHus. CBs3b MOJIOCTH
TeJa C KPOBEHOCHOI U BBIJCNIUTENbHON cucTeMaMul. Beiienenne y mo3BOHOUHBIX
JKMUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI U uX

IIPOU3BOJHBIE.

PazapaxxumocTh U perymsiinust y opranu3mMoB. Pa3npaxuMocTs y OAHOKJIETOUHBIX
opranu3MoB. Takcucel. Pa3npa)kumMOCTh M peryiasiluss y MHOTIOKJIETOYHBIX

paCTeHHﬁ. PocToBrIe BemiecTBa U MX 3HAUYCHUE.

HepBHas cuctema u pedueKTopHas peryiasius y MHOTOKIETOUHBIX KUBOTHBIX.
HepBHas cucrema u €€ oraensl. OBONIOLKMOHHOE YCIOXKHEHHE CTPOCHUS

HepBHOfI CUCTCMBI Y ) KUBOTHBIX.

Pa3zpaborka anroputmoB u mporpamm i 3((GeKTuBHONH (PYHKIMOHAIBEHOU

AaHHOTalllH1 T'CHOMOB, TPAHCKPHUIITOMOB, MMpOTCOMOB, MeTab0JIOMOB

MHUKPOOPTraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/BM YCJIOBCKA U €ro 310POBLC

5.1

Opransl 1 cucTEMBI OPraHoOB YenoBeka. OTAembl TOJIOBHOTO MO3Ta ITO3BOHOUHBIX
KHUBOTHBIX. Pednekc u pednextopHas ayra. besycioBHble U YyCIOBHBIE
pednekcol. ['ymopanbHas perynsuus ¥ SHIOKPHUHHAs CHUCT€Ma >KUBOTHBIX U
yesoBeka. JKene3bl S9HIOKPUHHON CUCTEMBI M KX TOPMOHBI. J[€MCTBHE TOPMOHOB.

B3aumocBs3bp HEpBHOI M SHIOKPUHHOM cucTeM. [umnoranamo-runodusapHast

cucrema. Peduexc u pedekropHas n1yra. besycioBHble U yCIOBHBIE pe(IeKChl
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3amura opranu3ma ot 6ose3nei. IMMmyHHas cuctema yenoBeka. Kiierounbrit u
TYMOpaJIbHBIA UMMYHHUTET. Bpoxa€HHBIN, NMPHOOpPETEHHBIN crennpuyeckuit
UMMYHHUTET. Teopust KJIOHaJdbHO-celeKTUBHOro wuMmMmyHHuTera (I1.Opnux,

®.M.bepner, C.Toneraa). BocmanuTenpHble OTBETHI OpraHW3MOB. Poib

BPOX/IEHHOTO HIMMYHHMTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUN
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KpOBeHOCHaSI cucreMa u eé OpTaHBbI. Cepﬂue, KPOBCHOCHBIC COCYAbI U KPOBb.

Kpyru kpoBoobOpaienus. Pabora cepaua u e€ perynsus
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Hpixanne yenoBeka. Juddy3us ra3oB  depe3 IMOBEPXHOCTh  KIIETKH.

JpixarenpHass cucrema 4esoBeKka. JlpIxareibHasi IMOBEPXHOCThb. Perymsuus

JbIXaHus. JIpIxaTelbHbIe 00bEMBI
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HI/IH_IGBapI/ITCJIBHaSI CHUCTEMA YCJIIOBCKA. OTI[CJIBI MMUIICBAPUTCIIBHOI'O TpPAKTa.

[IvmeBapurenpHple  Kelie3bl.  BHYTPHUIOIOCTHOE UM BHYTPHUKIETOYHOE

MUIIeBapEeHUE

5.6

[ToxpoBbl M ux mnpousBoaHble. Opranbl BbiaeneHus. Ilouku. Crtpoenue u

dyHkmonnpoBanue Hepona. PuIbTpanys, CeKperus 1 00paTHOE BCaChIBAaHHUE

KaK MCXaHHU3MbI pa60TBI OpraHoB BBIACIICHU. O6p330BaHI/Ie MOYH Y YCJIIOBCKA

5.7

I[BH)KGHHG yeJIoBeKa: MblleuHas cucrema. CKelIeTHBIE MBIIINBI 1 UX pa60Ta.

CTpOGHI/Ie M THUIIBI COCOUHCHU A KOCTeH

Teopm[ ABOJIOIUM. Pa3BuTHne )XU3HU HA 3emite

6.1

3BOJ’IIOI_II/IOHH85I TCOPHA 4. I[apBI/IHa. Hpe,Z[HOCHJ'IKI/I BO3HHMKHOBCHUA

napBuHu3Ma. JKus3Hp 1 HaydHas aesaresbHocTh Y. JlapBuHa.

JIBroxkymire cuiel 3Bosronuu BU0B 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXEHUS OpraHu3MOB, HACJEICTBEHHAs HW3MEHYMBOCTh, Oopbba 3a

CYIICCTBOBAHUC, €CTECTBECHHBIN U HCKYCCTBGHHLIﬁ OT60p).

Odopmrnenne cunTeTrueckoil Teopun 3Boitoruu (CTD). HeirpansHas Teopus

OBOJIIOIIHUH. COBpeMeHHaH OBOJJIIOIITMOHHAaA Ouoitorus. 3HaueHUe ABOJIFOLIMOHHOM

TCOpHUU B (1)OpMI/IpOBaHI/II/I eCTeCTBeHHO'HaquOﬁ KapTUHBI MUpa




6.2

HOHyJ'ISII_II/ISI KaK J3JICMCHTApHAad CAWMHUIA 3BOJIFOIIHUHU. COBpCMeHHBIe MCTObI
OLIGHKM T€HETHYECKOTO Pa3HOOOpa3us W CTPYKTypbl momymsuuid. M3menenue
reHooHa TOMYISALIMU KaK 3JIEMEHTapHOE 3BOJIIOLIMOHHOE SIBJICHUE. 3aKOH

reHerudeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPbl (IBMXKYIIME CHJIbI) S3BOMIONUH. MyTalmoHHbBIN
nporecc. KomOuHaTtuBHasT W3MEHYHMBOCTH. Jlpelid TEeHOB — ciaydaliHbIe
HEHAIIPABJICHHbIE M3MEHEHHsI 4YacTOT ajuienieid B momymsnusax. ODQQexr
OCHOBATEIIs. Murpauuu. N3onsanus MO YJIALUH: reorpaduueckas

(mpocTpaHCTBEHHAs ), OMOJIOTHYecKast (pPEerpOyKTHBHAS ).

EcrecTBennsiii oTr60p — HampaBsmomuil  ¢aktop sBomouud.  Dopmbl
€CTECTBEHHOTO O0TOOpa: JBWXKYIIHMH, CTAOWIM3MPYIOUIMHA, pa3phIBAIOIIUIA

(nu3pyntuBHbIN). [TonoBoii 0TOOp.

[TpucnocoOaeHHOCTh ~ OPraHU3MOB ~ Kak  pe3ydabTal  MHUKPOIBOJIIOLHH.
Bo3nukHOBeHHE  mpucHOocoOgeHUl y — opraHusmMoB.  ApoMopdo3sl U
uanoanantanuu. [Ipumeps! mpucmnocoOieHuit y oprann3mMoB. OTHOCHUTEIIBHOCTD

HpI/ICHOCO6J'ICHHOCTI/I OpraHU3MOB.

Bun, ero kputepuum u CTpyKTypa. BumooOpa3oBaHue Kak pe3ylbTar
MUKPOAIBOJIIOIMH. M305siuss — KiIroueBor (akTop BupooOpazoBaHus. [lytu u
CrocoObI BUJ1000pa30BaHUS: aJuIoNaTpUIECKoe (reorpaduueckoe),

CHUMITaTPUYECKOE  (IPKOJIOTUYECKOE), «MTHOBEHHOE»  (TIOIHMIUIONIU3AIIHS,

rudpuau3anys). JauTenasHOCTh HBOTIOLMOHHBIX IPOIIECCOB.

MexaHu3Mbl (GOpMHUPOBAHUS OUOJIOTMUECKOT0 pa3HOOOpa3usl.

Ponp sBOMOIIMOHHOIN OHoNOTHH B pa3paboTKe HAyYHBIX METO/IOB COXPaHCHHS
O6uopazHooOpazuss. MUKpPOIBOIIOIUS U KOIBOJIOIMS Mapa3sUTOB U MX XO35EB.

MexaHnu3Mbl  (pOpMHUpPOBaHMSI YCTOMYMBOCTH K AHTUOMOTHMKAM M CHOCOOBI

O0pBOBI ¢ HEell




6.3

MGTOI[I:I HU3YUCHUS MAKPO3BOJJIIOINH. ITaneonToIOrNMYECKIIE MCTOABbI U3YUCHUSA

sBomonnu. Ilepexonnsie GopMbl U (HUITOTEHETHUECKUE PSAIABI OPraHU3MOB.

Buoreorpadudeckue metons! n3ydenus 3Bontonnu. CpaBHeHue Gaopsl U GayHbl
MaTepUKOB M OCTPOBOB. buoreorpadudeckue obmactu 3emid. Bunbl-sHIeMuKu

H PCIIUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(HOIOTHUECKUE METOAbl HM3y4YCHUs
sBomonuy. [eHeTHdeckne MeXaHU3Mbl SBOJIOIMU OHTOrEHE3a W MOSBICHHS
SBOJNIOLMOHHBIX ~ HOBIIECTB. [OMOJIOTHYHBIE ¥  aHAJOTWYHBIE OPTaHBI
PynuMenTapusie  opraHel M araBU3MbBl.  MOJEKYISApHO-TEHETHUYECKHE,
OMOXMMHYECKHE M  MaTeMaTHYeCKHe METOIbl  M3YYEHHUS  SBOJIOIUH.
I'omonornunsie renbl. COBpeMEHHBIE METOJIbl TOCTPOEHUS (PUIIOT€HETUYECKUX

JACPCBLCB.
XpOMOCOMHHe MyTalluu U 3BOJIIONUA I'CHOMOB.

OO6mue 3akoHOMepHOCTH (TmpaBuia) sBomtonuu. HeoOpaTuMOCTh 3BOJIIOIUU.

A,HaHTI/IBHaH paauanus. HepaBHOMCpHOCTL TCMIIOB 3BOJJIFOIIMH

6.4

Hayunble rumore3bl NpPOUCXOXKAECHUS JKU3HM Ha 3emuie. AOuoreHes
nancnepmusi.  JloHaydHBIE — TPEACTAaBICHUS O  3apOXKICHUM  JKU3HU
(kpearoHu3M). [HMoOTE3a MOCTOSIHHOTO CaMO3apOXACHUS JKU3HU H €
onpoBepxkenue oneitaMmu  @. Pemu, JI. Cnamnanunanu, JI. Ilacrepa.

HpOI/ICXO)KI[CHI/IC JKHU3HU U aCTpO6I/IOJ'IOFI/I}I.

OcHoBHbIE Tanbl HeOpraHuyeckon sBomonuu. [lnanerapHas (reosoruueckas)
HBONIONMSA. XHUMHMUYECKasi 3BOJIIOLUSA. AOMOT€HHBIH CHHTE3 OpPraHHYECKHX
BemecTB U3 Heopranumueckux. OmbiT C. Mumnepa u I. FOpu. OGpa3zoBanue
nojauMepoB u3 MoHomepoB. Koanepsarnas runoresa A.M. Onapuna, runoresa
nepBuyHoro OynboHa JIk. XongjeiHa, reHernueckas rumoreza [. Mémnepa.
Pu6o3umel (T. Yek) u runore3a «mupa PHK» V. I'mnbepra. @opmupoBanue

MGM6paH M BOSHUKHOBCHHUEC ITPOTOKJICTKH.

Hcrtopus 3emnn u Metonbl €€ n3ydeHus. Mckonaemble opraHu4ecKue OCTaTKu.
['eoxpononorust u e€ metoasl. OTHOCUTENbHAST U a0COJIFOTHAST TE€OXPOHOJIOTHS.
I'eoxpoHosOrnyeckas nkajia: 30Hbl, Pbl, IEPUOBI, STTOXH.

HavanbHble 3Tanbl opraHuyecKor 3BOMIONMH. [TosBIEHNE U 3BOJIOIUS TEPBBIX

KJICTOK. 3BOJ’IIOI_II/I}I Metaboau3ma. Bo3HHMKHOBEHHE MEPBBIX SKOCUCTCM.




CoBpeMeHHBIE MHUKpPOOHbIE OMOIUIEHKM KaK aHajor TMEepBBIX Ha 3emie

coob1ectB. CtpoMaronutsl. [IpokapruoTsl M 3yKapHOTHI.

[Tpoucxoxxaenne 3ykapuor (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHE
BUpYycOB. [IpoucxokeHHe MHOIOKJIETOYHBIX OpPraHU3MOB. BO3HUMKHOBEHHE

OCHOBHBIX I'PYIIII MHOI'OKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIC JTambl SBOJIONHMH BBICIIUX pacTeHUi. OCHOBHBIE apoMOpP(O3bI
pactenuii. Boixon pactenuit Ha cymry. [losiBlieHHME CHOPOBBIX pPACTEHUU U
3aBoeBaHue uMu cym. CemeHHble pacTeHus. [IpoucxokeHune IBETKOBBIX

pacTEeHUM.

OCHOBHBIE 3Tanbl HBOJIONMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benzackas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
TunoB. [IepBrie XOpA0OBbIE )KUBOTHBIE. JKH3HB B BOJIE. DBOIIOLUS IO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuil u pentuianid. [IpoucxoxaeHne MIEKONUTAOLINX U
ntun. [lpuanun kimodeBoro apomopdosza. OcBoeHue OECHO3BOHOYHBIMH U

IMO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emiie 10 3paM U MIEPUOAAM: apXeil, TPOTEPO30ii, Maneo30i,
Me3030#, KaiHOo30#. OOmas XapakTepucTHKa KIMMara W TeOJOTUYECKUX
npoueccoB.  [losBienne W pacuBeT  XapaKTepPHBIX  OPraHU3MOB.

VYreoOpa3oBaHue: €ro yCJIOBUs U BIMSHUE HA Ta30Bbli COCTaB aTMOCQEPHI.

MaccoBbie BbIMHUPpAHHA — OSKOJIOTMYCCKUC KPHU3UCHI MPOLIIOro. HpI/I‘-II/IHI)I n

CJIEJICTBHUSI MAacCOBBIX BbIMUPaHUN. COBPEMEHHBIN 3KOJIOTHYECKUNA KPU3UC, €T0

0COOEHHOCTH




6.5

Pazmensl m 3amaum aHTpomonorud. Meronsl aHTpomnojoruu. CTaHOBICHUE
MPEJCTABICHUN O MIPOUCXOXKIACHUH delioBeka. COBpEeMEHHBIC HAyYHBIC TEOPHUHU.
CXoncTBO 4enoBeKa € JKMBOTHBIMH. CHCTEMaTHUECKOE MOJOKEHUE YEeIIOBEKa.
CBUIETENhCTBA  CXOICTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHHUTEJIBHO-
MOpPQOJIOTHUIECKHE, AMOPHOJIOTHYECKHE, (hbU3HOTIOTO-OMOXMMHYECKHUE,
noBeneHYeckue. OTIMuYus dYeIoBeKa OT IKUBOTHBIX. [IpsAMOXOXJeHUE W
KOMITJICKC CBSI3aHHBIX C HUM IMPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOM

CHTHAJILHOM CHCTEMEL.

JBuxymue cuibl ((hakTopbl) aHTPOIOreHe3a: OMOIOTHYEeCKUe, COLUaIbHbIC.

CooTHollleHHe OMOTOTHYECKUX U COIIMaJIbHBIX (l)aKTopOB B aHTPOIIOI'CHE3E.

OCHOBHBIE CTaJMM AHTPONOreHe3a. ABCTPAJIONUTEKH — JBYHOTME IPEIKU
moaeil. YenoBek ymenbldi, NEpBblE HM3TOTOBICHUS Opyauil Tpyna. Yenosek
NPSIMOXOISAIIMA M TIEPBBIA BBIXON JIomel 3a mpenensl Adpuku. YenoBek
reiaensoeprckuii — oOmmid NpeaoK HEaHEPTATbCKOTO YeJOBEKa M YelIOBEKa
pazymHoro. YenoBek HeaHAEPTAIbCKUN KAaK BHJI JIIOAECH XOJOJHOIO KUMara.

YenoBek pa3yMHBIH COBPEMEHHOIO THIIA, IEHHCOBCKHHI 4YEJIOBEK, OCBOCHME

KOHTHHEHTOB 3a mpenenaMu AQpuku.

3BOJ’IIOI_II/I$I COBPEMCHHOI'O 4YCJIOBCKA. EcrecTBeHHBIN 0T60p B TIOIIYJIAAOUAX
YCJIOBCKA. MYTaI_[I/IOHHBII‘/'I mpouecc u HOHI/IMOp(bI/I?»M. HOHYHHHI/IOHHHG BOJIHHBI,
z[peﬁ(p TCHOB, MUI'pALlUA U «B(I)(I)CKT OCHOBATCJIsA» B MOMYIIALUAX COBPEMEHHOIO

YCJIOBCKA.

Yenoseueckue pacel. llonsatue o pace. bonbimme pacel: €BpONeoOnHas
(eBpasuiickasi), aBCTpajO-HErpoujHas (PKBaTOpUabHAasI), MOHTOJOUIHAS
(a3uarcko-aMepHKaHcKas). Bpemst u myTH pacceneHus 4eloBeKa IO IUIaHeTe.
EnuHcTBO  4enmoBeueckux pac. HayuHas HecOCTOATENBHOCTh — pacu3Ma.
[TprcniocoOneHHOCTh 4YeNnoBeKa K Pa3HbIM YCIOBHSM OKpYXaroUlell cpenbl.

Bnusinue reorpaduueckoit cpeapl M Apeidida reHoB Ha MOpPQOIOTHIO U

(U3HOIIOTHIO YeNIOBEKa

DKOCUCTEMBI U MNpUCymue UM 3aKOHOMCPHOCTHU

7.1

Paznensl u 3agaun sxonoruu. CBA3b 3KOJIOTUH C JPYTUMHU HayKaMU.

Metoner skomorun. IlomeBple HaOMIOACHUS. DKCIIEPUMEHTHI B SKOJIOTHH:

OpUpOHbIE U JabopaTopHble. MoaenupoBaHHe B 3KOJOTHH. MOHHMTOPHUHT

OKpY’KaloIel cpeIbl: TIOKATbHBIN, perHOHATBHBIN U TII00ATBHBIN




7.2

Okosnoruueckue (HakTopsl U 3aKOHOMEpHOCTH uX aedcTBus. Knmaccuduxanms
IKOJIOTUYECKHX (PaKTOpOB: aOMOTHYECKHe, OWMOTHYECKHE, AHTPOIOTCHHEIE.
OO0mue 3aKOHOMEPHOCTH JCWCTBUS OSKoJormdeckux ¢axropoB. IIpaBuio
muaumyma (K. Inpenrens, FO. JInbux). TomepaHTHOCTh. DBPUOMOHTHBIC H

CTE€HOOMOHTHBIE OpraHHU3MBlI.

Abuornueckue aktopbl. CBET Kak 3Konorudeckuit pakrtop. JelicTBue pa3HbIx
YY4aCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKHE TPYIIIbI
pacTeHUN M S>KMBOTHBIX IO OTHOUIEHUIO K cBeTy. CHUrHajibHas pOJjb CBETA.

DoTonepuoaIn3M.

Temneparypa kak odkojorumueckuii Qaxrop. [leiictBue Ttemmeparypbl Ha
opranu3msl. [ IoMKMII0TEpMHBIE M TOMOWOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U

CTCHOTCPMHBLIC OPIraHU3MBbI.

Bnaxnocte kak oskonmorumueckuil (dakrop. Ilpucnocobrnenuss pacteHuii K
MOJICPKAHUIO BOJHOTO Oaytanca. Kimaccudukanusi pacTeHU MO OTHOIICHUIO K

BOAC. HpI/ICHOCO6JICHI/I$I JKUBOTHBIX K KBMCHCHHIO BOAHOI'O PCIKHUMA.

Cpenm oOuTaHUs OpraHM3MoOB: BOAHAasA, HA3CMHO-BO3AYylIIHAas, IIOYBCHHAs,
I‘J'IY6I/IHHa$I MOAINOYBCHHAA, BHYTPHUOPTraHU3MCHHAA. DU3HUKO-XUMUUECKHUE
0COOEHHOCTH cpea obouTaHus OpraHuU3MOB. HpI/ICHOCO6J'IeHI/I$I OpraHnu3MoOB K

JKM3HHU B pa3HbIX CpClaax.

buonornueckue putmbel. BHemnue u BHyTpeHHuUE puTMbL. CyTOYHBIE H

TOAUYHBIC PUTMBI. HpI/ICHOC06J'IeHHOCTI> OpTraHnu3MOB K CE30HHBIM U3MCHCHHUAM

YCJIOBUU KU3HH.

XKuznenusie popmbl opranu3moB. [loHsTue o xxu3HeHHOH (opme. JKu3HEeHHBIE
(GopMBI pacTeHMil: JepeBbs, KYCTapHUKH, KyCTAPHUYKH, MHOTOJIETHUE TPaBHl,
ofiHOJNIETHUE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOHMOHTHI,

a’poOuOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue daxropsl. Bunbl 6MoTndeckux B3aUMOAEHCTBHIM: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero gopmsbl. [lapazutusm, koonepanus, MyTyaau3M,
KOMMEHCaJIM3M  (KBapTHpaHTCTBO,  HaxJieOHuW4ecTBo).  Herpoduueckue
B3auMoJielicTBUsl  (Tomuueckue, ¢Gopuueckue, (adpuyeckue). 3HAUEHHE

OMOTUYECKUX B3aWMOJICUCTBHUI [IJI1 CYIIECTBOBAHUS OPTraHU3MOB B Cpele

oOuTaHMS. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKITFOUCHU L




7.3

DKOJIOTHUECKUE XapaKTePUCTUKU monymsaiuu. [lomymsust kak Onojornyeckas
cuctema. Poib HEOTHOPOIHOCTH cpejibl, (hU3MUecKuX 6aphepoB U OCOOCHHOCTEM
Ouosioruu BUAOB B (POPMUPOBAHUU MTPOCTPAHCTBEHHOMN CTPYKTYPHI MOMYISIHIA.
OCHOBHBIC MOKA3aTeIH TMOMY/SIIUN: YUCICHHOCTh, TUIOTHOCTh, BO3pAacTHAas U
1OJIOBasi CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTD,

MUTpaLys.

OKoylornyeckass CTpykrypa nonyiasuuu. OneHka YHCIEHHOCTH IOMYJSALUU.
JlnHaMuKa NONMyJsALMK U €€ peryisuus. buoTH4eCKuil MOTEHI AN oMY,
MopenupoBanue nMHaMUKKA nomyiasauud. KpuBble pocTa  4HMCIEHHOCTH
nonyinsauuu. Kpuble BbDKMBaHMA. Perymsuust 4MciIeHHOCTH MOMYISILUM: POib
(bakTOpoB, 3aBUCAMIMX M HE 3aBUCIIIUX OT IUIOTHOCTH. DKOJOTHYECKUE

cTpareruu BUJoB (r- u K-ctparerun).

[lonsatne 00 skonmormueckod Hume Buaa. Mecrooburanue. MHOrOMepHas
Mozenp dkonorndeckod HumM Jx.M. XarumHcona. Pasmepsl 3kosnorudeckou

Huy. [loTeHnmanbHas 1 peaaTu30BaHHAS HUIIIN.
Bun kak cucrema mnomymsnuii. Apeanbl BHAOB. BuIbl M UX KU3HEHHBIC

CTparcruu. BaKOHOMepHOCTI/I IIOBCACHUA n MI/II‘paHI/Iﬁ JKNBOTHBIX.

buonoruueckue nHBa3uU JYKEpOAHbIX BUIOB

7.4

CoobmecTBa opranu3MoB. buoneno3 u ero crpykrypa. CBsa3u Mexay
opraHu3MamMu B OuoleHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.J[x.
Tencnu). OyHKINOHATBHBIE OJOKH OPraHU3MOB B SKOCHUCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, peAylUeHThl. Tpopuueckue ypoBHU. Tpoduueckue Henu 1 CEeTH.
Aobuotnueckue 0noku 3xocucteM. [louBbl U mibl B 3kocuctemax. Kpyrosopor

BCHICCTB U ITOTOK DHEPTHUU B SKOCUCTEMC.

OcHOBHBIC TTOKa3aTeIn dKOCUCTEMBI. buomacca u MNpoOAYyKIU:. OKOJIOTHYECKHUE

MUupaMuabl YUCCII, Omomacchl U OHCEPIHUHU.

HaHpaBJ'IeHHHe 3aKOHOMCPHBIC CMCHBI C006IJ_ICCTB — CYKICCCHMU. HepBI/I‘lHHC 151

BTOPUYHBIC CYKIECCCHUHM U HX MNPHYUHBI. AHTpOHOI‘CHHHC BO3JICHCTBUSA Ha




cykueccun. KnmmakcHoe cooOmectBo. buopasHoobpasue u  MOJIHOTa

KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILECTB.

[TpuponHbIe AKOCUCTEMBL. AHTPOIOTEHHBIE SKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporieHo3. Paznuunst Mex 1y aHTPOIIOTEHHBIMU H IPUPOTHBIMU KOCHUCTEMAaMHU.
VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. loponckas ¢imopa
u (¢ayna. CunaHTponuzauus ropoackoil ¢ayHsl. buonormdeckoe u
XO3SHCTBEHHOE 3HAYEHUE arpodKOCUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH

(dbopMuUpOBaHUs OCHOBHBIX B3aMMOJCHCTBHIA OPraHU3MOB B 3KOCUCTEMAX.

IIepeHOC SHEPIrUM U BELIECTB MEKTY CMEKHBIMU SKOCUCTEMAMHU. YCTOWMYMBOCTD

OpraHnu3smos, HOHYHﬂHI/Iﬁ U DJOKOCUCTEM B YCIOBHUAX CCTCCTBCHHBIX H

AQHTPOIIOTE€HHBIX BO3JEHCTBUI

7.5

buocthepa — oOmermanerapHas o0Oojoyka 3eMJIHM, T CYIIECTBYeT WIIH
cyuiecTBoBana >Ku3Hb. Yuenue B.W. Bepuaackoro o Ouochepe. Obnactu

o6uocdeps! u e€ cocra. JKuBoe BemecTBo 6nocheps! 1 ero QyHKIUH.

3akoHOMEpHOCTU cyliecTBoBaHusl Ouocdepsl. OcobeHHOCTH OHocdephbl Kak
mo0anbHOW  JKOcHCTeMBl. JlMHamMHMueckoe paBHOBecMe B Ouocdepe.
KpyroBopoTsl BemiecTB ¥ OHMOT€OXMMHUYECKHE LHKIBI (yIiepoaa, a3oTa).

PurmuaHOCTS siBIeHMI B Onocdepe.

3oHanbHOCTh Onocdepsl. [Tonsarue o 6uome. OcHOBHBIE OMOMBI CYLIH: TYHApA,
XBOWHBIE Jieca, CMELIaHHbIE U UIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
IIyCTBIHHA, TPONMYECKHE Jieca, BBICOKOropba. Kimmar, pacTUTEenbHBIM W

JKUBOTHBII MUp OMOMOB CYIIIH.
CrpykTypa 1 QyHKLHS KUBBIX CHCTEM, OLIEHKAa UX PECYPCHOIO MOTEHIHAla 1

O6nocdepHbIX HyHKINN

7.6

DKOJOTHYECKHE KPU3UCHI U UX PUYUHBL. Bo3nelicTBre uenoBeka Ha Guocdepy.
3arpsi3HEHUE BO3AYIITHOM cpeapl. OXpaHa Bo3yxa. 3arps3HEeHUE BOJTHOM CPEIbI.
OxpaHa BOIHBIX pecypcoB. Pazpymenue noussl. OxpaHa IOYBEHHBIX PECYPCOB.

HN3meHeHne Kiaumara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTENbHBIA M KMUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHIIMIBI OXPAHBI MPUPOJIBI.
Kpacubie xuuru. Oco0o oxpansiemblie mnpupomnbie Ttepputopuu (OOIIT).

borananueckue caabl 1 300JI0OTMYCCKUC ITaApKH.

OcCHOBHBIE TPUHLHUIIBI YCTOWYMBOIO pPAa3BUTHUSl YEJIOBEUECTBA M TPUPOJBIL.

PanuonansHOE IpHUPOAOIIOJIE30BAHUC n COXPAHCHUC OMOJIOTHYECKOTO

pazHo0Opa3zus 3eMin
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