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IInanupyemsblie pe3yabTarhl o npeaMery «buosorns»
IIpenmeTrHble pe3yabTaThl OCBOEHMS yueOHOro npeamera «buonorus» B 10 kiacce

JOJIKHBI OTPaKaTh:

- c(hOpMUPOBAHHOCTh 3HAHMA O MecCT€ M POJM OHOJOTMM B CHCTEME HAyYHOIO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTHUHBI MHpa U
HAYYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCHHUCKHUX M 3apYOEKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE

Ouomnoruu, GyHKIIMOHAITBHON TPaMOTHOCTH YEJIOBEKA JJIsI PEIICHUS )KH3HECHHBIX 3a/1a4;

- YMEHHUE paCKpbIBaTh COJIEPKAHHE OMOJIOTUYECKUX TEPMUHOB W TIOHSTHIA: KH3Hb, KICTKA,
opraHu3M, MeTaboau3M (0OMEH BEIIECTB M MPEBPAIEHUE YHEPTHH), TOMEOCTa3 (CaMOpEeTyJISIIHS),
YpOBHEBAss  OpTraHM3alMsl  KUBBIX  CHCTEM,  CaMOBOCIPOU3BEIACHHWE  (PEIPOIYKIIHS),

HACJICACTBCHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC,

- YMEHHE WH3JaraTh OHMOJIOrHMYeCKHe TEOpUHU (KJIETOYHAas, XPOMOCOMHAs, MYTallMOHHa,
HEeHTpajdbHas JorMa MoJeKynspHoi Ouonorun), 3akonbl (I'. Mengens, T. Moprana, H.W.
BaguioBa) u ydeHus (0 mEHTpax MHOT000Opasusl M MPOUCXOXKICHUS KyIbTYpHBIX pacteHuin H.M.

BaBI/IJIOBa), ONpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K )KHUBBIM CUCTCMAaM;

- YMEHME BIaJIeTh METOJaMHM HAay4yHOI'O IO3HaHMsS B OMOJIOTMU: HAOJIOJEHUE M OIMCAHUE
KHUBBIX CHUCTEM, IIPOLIECCOB U SBJCHUH, OpraHu3alus U TMpPOBEeJeHUE OHOJIOrMYECKOro
DKCIIEPUMEHTA, BBIIBHKCHUE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXKIY HCCIEAYyEMBIMU
BEJIMYMHAMU, OOBSICHEHHE MTOJIYYEHHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX HAYUHBIX MMOHATHH, TEOpUi

" 3aKOHOB, YMCHUC [ACJIaTh BBIBOJbI HA OCHOBAHHWHU ITOJIYYCHHBIX PE3YJIbTATOB,

- YMEHHUE BBIIEIATh CYLUIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK INPOKApUOT M 3YKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIaHHW3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEILECTB U
IpEeBpalleHNs] SHEPTUU B KIETKe, (OTOCHMHTE3a, IUIACTUYECKOrO0 M HHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEH03a, OIUIOJOTBOPEHHUS, Pa3MHOXKEHHUS, WHIAVBUAYAIBHOIO pPa3BUTHUS

opraHusma (OHTOIeHe3);

- YMEHHE MPUMEHSATH TOJyYCHHBIE 3HAHUS 11 OOBSICHEHHUS OWMOJIOTHYECKUX IPOIIECCOB H
SIBJICHHUM, JJISI TIPUHITHS MPAKTUUECKUX PEIICHUH B MOBCETHEBHOW JKM3HH C IIEIbI0 00€CTIeueHuUs
0€30MacHOCTH CBOETO 3/I0POBBS U 3J0POBbsI OKPYKAIOIIUX JIOJCH, COONIIOIEHUSI HOPM TPaAaMOTHOTO
MOBEJICHUS B OKpYXKaOIIeH NPUPOTHON Cpele, MOHMMaHHEe HEO0OXOIUMOCTH WCIOIb30BaHUS
NOCTHKEHUU COBPEMEHHOM Onosoruu u OMOTEXHOJIOTHHA s PALMOHAIBHOTO

MPUPOIONOIB30BaAHUS;

- YMCHHUC pCHIATh JJIEMCHTAPHBIC TCHCTUYCCKHUEC 3aJaud Ha MOHO- H JII/IFI/I6pI/I,I[HOC



CKpCIIUBAaHUC, CUCINICHHOC HACIIEAOBAHUEC, COCTABIIAATh CXCMbI MOHOFI/I6pI/I,I[HOl"O CKpCIIUMBaHUA I

MMpCaACKa3aHus HACJICAOBAHUA IIPU3HAKOB Y OPraHUu3MOB;,

- YMEHHE BBINOJIHATH JaOOpaTOpHbIE W NPAKTUYECKHUE pabOThI, COOIMIOAATH IMpaBHia IPH

paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

- YMEHME KpUTHYECKH OLIEHUBaTb M MHTEPIPETUPOBaTh MHPOPMALUIO OHOIOIMYECKOIO
COJIEp’KaHus, BKIIIOYAIOUIYIO IICEBJIOHAYYHbIE 3HAaHUS W3 paA3JIMYHbIX HCTOYHUKOB (CpeicTBa
MaccoBOi HMH(OpMaIUK, HAYyYHO-TIOMYJSPHBIE MaTepHajbl), STUYECKHE ACHEKTHl COBPEMEHHBIX

HCCIIEAOBAHUI B OMOJ0IMHU, MEAUIIMHE, OMOTEXHOJIOTHH;

- yYMEHHE CO37aBaTb COOCTBEHHBbIC IUCHMEHHBIE M YCTHBIE COOOmIeHUs, 00001Ias
OMOJIOTMYECKYI0 MH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, FPAMOTHO HCIIOIb30BATh MOHSITHIHBIN
amnmnapaT OMOJIOTUH.

MertanpeamMeTHbIe pe3yabTAThI:

MeTaHpeI{MeTHHe pPEe3yjabTaTbel OCBOCHUA IIPOTpaMMbl CPECAHCTO 061].161"0 O6pa30BaHI/IH JOJIZKHBI

OTpaXkaTh:
OBaneHne yHUBEPCATBHBIMH YI€OHBIMH ITO3HABATEIHHBIMU JICHCTBUSIMH:
1) 6a30BbIC JIOTHYECKHUE JACHCTBUS:

CaMOCTOSITENIbHO (D OpMyNTUpOBaTh M aKTyalU3upoBaTh MpoliieMy, paccMaTpuBaTh €€

BCECCTOPOHHE;

HCIIOJIB30BAThL IMPU OCBOCHUH 3HAHUH IPUEMBI JIOTUYCCKOIO MBIIIJICHUSA (aHanma, CHHTEC3a,
CpaBHCHHA, KJIaCCI/ICI)I/IKaLII/II/I, O606H.[CHI/I}I), pacKpbIBaTb CMBICII OMOJIOTUYECKUX ITOHSTHI

(BBII[eJ'I}ITB HX XapaKTCPHBIC IPHU3HAKU, YCTAHABJIMBATL CBA3U C APYT'UMU HOHSITI/ISIMI/I);

OMpPCACIIATL LCJIN ACATCIBHOCTH, 3aJaBasd IapaMETpbl W KPUTCPUU HUX HOOCTHIKCHUA,

COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;
HCIIOJIb30BaTh OMOJOTHYECKHUE IIOHSITHUS JJIA 00BSICHEHHS (I)aKTOB U SABJICHUHN KUBOU IIPpUPO LI,

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHAYKTHBHBIC, I€IYKTUBHBIC, [0 aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUMS] B pAacCMaTPUBAEMBIX SIBIECHUSX, (HOpPMYIHpOBAaTh BBIBOABI U

3aKITFOYCHUS,

NPUMCHATH CXCMHO-MOJCJIBHBIC CPEACTBA JIA IPEACTABIICHHUA CYIICCTBCHHBIX CBs3EM U

OTHOIIICHUN B HU3Yy4aCMbIX OHOJIOTHYECKUX 06’beKTaX, a TaKXcC HpOTI/IBOpe“II/Iﬁ pasHoro pozaa,



BBIIBJICHHBIX B pa3JIMYHBIX I/IH(l)OpMaHI/IOHHBIX HUCTOYHHUKAX,

pa3pabarhiBaTh IUIAH PEIICHUsS MPOOJIIEMBI C YYETOM aHaIN3a UMEIONINXCS MAaTepPHAbHBIX U

HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTHb KOPPEKTHBBI B JACATCIBHOCTHb, OLCHHUBATH COOTBCTCTBHUEC PE3YJIbTATOB LECIIAM,

OLICHUBAThb PUCKHU HOCJ'IC,Z[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJMHUPOBAaTh M BBIIOJHATH PAa0OTy B YCIOBUSIX pPEAIbHOTO, BUPTYaJbHOTO H

KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIeM;
2) 6a30BbIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

BJIaACTh HAaBBIKAMH y‘~IC6HO-I/ICCJICIIOBaT€JII)CKOI\/JI u HpOCKTHOﬁ ACATCIIbHOCTH, HaBBIKaMU
paspemienus mpobieM, o0JaaaTh CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IOHMCKY

MCTOJ0B PCHICHHUA IIPAKTUYCCKHUX 3a1a4, IPUMCHCHUIO PA3JIMYHBIX MCTOJO0B ITIO3HAHUA

UCIIO/IB30BAaTh PA3JIMYHBIC BHIBI JCATEIBHOCTH II0 IIOJYYEHHIO HOBOIO 3HAHHs, €ro
UHTEpIIpETalluY, NPeoOpa3soBaHUI0 M MPUMEHEHHIO B Y4EOHBIX CUTYyallMsIX, B TOM 4YHCIIE IpU

CO3JaHNHN y‘~IC6HI)IX " COLMAJIBHBIX ITPOCKTOB,

(l)OpMI/IpOBaTB Hay‘IHHﬁ THII MBIIIJICHUA, BJIaACTb HaquOﬁ TepMHHOHOFHCﬁ, KIIFOUCBBIMHA

INOHATHUAMU U METOJaMH;

CTaBUTh W (OPMYIMPOBATh COOCTBEHHBIE 3aJaud B OOpPa30BATENHLHON MESITEIBHOCTH M

JKU3HCHHBIX CUTYalUsIX;

BBIABIEITE IPUYUHHO-CICACTBCHHBIC CBA3U U AKTYAJIM3UPOBATH 3a/1avy, BBIABUI'dATb THIIOTC3Y
€C pCUICHHUA, HAXOANUTh apryMCHTHBI IJIA JOKa3aTCIIbCTBA CBOUX YTBep)KHCHHﬁ, 3a1aBaTh MapaMeTpPhbL

Y KpUTEPUU PEILICHNUS;

AHAJIIM3UPOBATDH IMMOJIYYCHHBIC B XOAC€ PCHICHUSA 3a]a4r PE3YIbTAThl, KDUTHUYCCKU OLICHUBATH UX

AOCTOBCPHOCTD, IPOTHO3UPOBATH UBMCHCHUC B HOBBIX YCIIOBUAX;
AaBaTb OLICHKY HOBbBIM CUTYyallUAM, OLICHHUBATDH HpI/IO6pCTCHHBII71 OIIBIT,

OCYIICCTBJIATH HeHeHaHpaBHeHHBIfI IMOUCK IIEpPEHOCAa CPCACTB U crmoco0oB )ICP'ICTBI/ISI B

poeCCHOHAIBHYIO CPEY;

YMCTb MEPCHOCUTDH 3HaHUA B IMO3HABATCJIIbHYTO n MMPAKTUYCCKYHO o0yactu



KU3HEIEATEIbHOCTH;
YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUT'aTb HOBBIC HWACH, NpCjiaraTb OPHUIMHAJIBHBIC IIOAXOJAblI W PCIICHHA, CTaBUTH

poOJIeMBI M 33]1a4H, JTOIYCKAIOIIUE abTEPHATUBHBIC PEIICHHUS;
3) pabora ¢ uHbopMaIuei:

OPUEHTUPOBATLCS B PA3IMYHBIX HCTOYHWKAX WH(MOpManuu (TeKcTe y4eOHOro MocoOwus,
HAYYHO-TIOMYJISIPHON JHTEpaType, OMOJOTHMUYECKUX CIIOBApSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VIHTepHeTe), aHaANM3UpPOBaThb HH(POPMALMIO PA3TUYHBIX BHIOB U (GopM

MMpCACTaBJICHHA, KPUTUYCCKHU OLCHUBATL €€ JOCTOBCPHOCTb U HCIIPOTHUBOPCUYNBOCTD,

(GbopMyIHpOBaTh 3ampPOCHl W TNPUMEHITH pa3IUYHBIE METONbl NpPU TIOMCKE H OTOOpE

Ounonoruveckor HHPOpMaIUU, HEOOXOIUMOH JIJIsl BBITOJIHCHUS YUCOHBIX 3a/1a4;

HpI/IO6peTaTB OIIBIT HCIIOJIB30BaHUA I/IH(1)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TeXHOHOFHﬁ,

COBCPHICHCTBOBATDH KYJIbTYPY AKTHUBHOT'O UCITIOJIB30BAHUS PA3JIMYHBIX ITOMCKOBBIX CUCTCM;,

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO (HOpMYy TpPEACTaBICHHS  OHOJOTHYECKOU

uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

WCIONIb30BaTh HAyUYHBIM S3bIK B KadyecTBE CpeAcTBa Mpu paboTe ¢ OHOJIOTrHYEeCKOn
uH(popMalliel: TPUMEHATh XUMHUYecKHe, (U3NYECKHe M MaTeMaTH4YeCKHe 3HaKh M CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYPYy, WCIOJIb30BaTh U MpeoOpa3oBhIBATH 3HAKOBO-

CUMBOJIMYECKUEC CPCACTBA HATTIAJHOCTH,

BJIaACTH HaBbIKaMH pacCiio3HaBaHUA n  3alllUThI I/IH(i)OpMaI_II/II/I, I/IH(I)OpMaI_[I/IOHHOI\/'I

0€30MMaCHOCTH JTUYHOCTH.
OBJ'IaI[eHI/IC YHI/IBepcaJ'II:HI)IMI/I KOMMYHI/IKaTI/IBHI)IMI/I )16171CTBH$[MI/IZ
1) obmienwue:

OCYHICCTBJIAAT KOMMYHUKAIIUHU BO BCCX C(I)Can JKU3HH, daKTUBHO Y4aCTBOBATH B JHUAJIOTC UJIU
JAUCKYCCHHU 110 CYLICCTBY O6CY)KI[E[CMOI>1 TEMBI (yMeHI/IC 3a1aBaThb BOIIPOCHI, BHICKA3bIBATL CYXKACHUS
OTHOCHUTCIIBHO BBbIITOJIHCHUA npennaraeMoﬁ 3aaa4d, Y4YUTbIBATh HHTCPECHI M COTIIACOBAHHOCTH

MO3UIUI IPYIUX YyYaCTHUKOB AMAJIOTa WK AUCKYCCUN);

pacrio3HaBaTb HeBepGaHBHHe cpeacTBa O6H_ICHI/I$I, INOHHUMAThb 3HAYCHUEC COLIMAJIbHBIX 3HAKOB,



MMPEAIOCBIIOK BO3HHKHOBCHHSA KOH(bJ'II/IKTHBIX cmyaunﬁ, YMETb CMATYaThb KOH(bJ'II/IKTBI N BECTH

[IEPETOBOPBL;

BIIQJICTh PA3IMYHBIMH CIIOCOOAMH OOINEHUS W B3aWMOJICUCTBUS, TOHMMATh HaMEpPEHUs
IpYTUX JIOJEH, MPOSBIATh YBOXKUTEIHHOE OTHOLICHHE K COOECeTHUKY U B KOPPEKTHOH (dopme

(bopMynHpOBaTh CBOU BO3PAXKEHUS;
Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOI TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
2) cOBMECTHAs JESATEIbHOCTD:

IIOHUMAaTh W HCIIOJIB30BaTh IIPCUMYICCTBA KOMaHHHOﬁ u HHI[HBHHyaHBHOﬁ pa6OTI)I IIpu
PCLIICHUN OMOJIOrHYECKOM HpO6H€MBI, 000CHOBEBIBATH H€O6XOI[I/IMOCTL MNPUMCHCHUSA TPYHIIOBBIX

¢dbopM B3aMOACHCTBHS MPH PEIICHUH Y4eOHOH 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ICWCTBUH C y4eTOM OOIIMX HHTEPECOB MU

BO3MOKHOCTEH Ka)KJA0ro ujieHa KOJIJICKTHBA,

IIPUHUMATD LEIM COBMECTHOU AEATEIbHOCTH, OPTaHU30BbIBaTh U KOOPAUHUPOBATh IEHCTBUS
II0 €€ JOCTHXXCHHUIO: COCTABJIATH IUIAH JEWCTBUM, pacupeneisiTh pOIM € Y4EeTOM MHEHHU

YYaCTHUKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OICHUBATh KA4YCCTBO CBOCTO BKJIAJa U KaXKJA0I'0 Y4aCTHHKa KOMaH/bI B 061_1_[1/1171 pe3yibTaT 1o

p83pa6OTaHHI>IM KPUTCPUIM,

npeajaratb HOBBIC NPOCKTHI, OLCHUBATHL HACHU C IMO3WIUWKU HOBH3HBI, OPUTIMHAJIBHOCTH,

MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBIIATD MO3UTUBHOC CTPATCTUICCKOC NTOBCACHUC B PA3JIMYHBIX CUTyallUsAX, IIPOSABIIATH

TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.
OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMHU PETYIATHBHBIMU )IeI>'ICTBI/I$[MI/I:
1) camoopranuzanus:

HCIIOJIB30BATh OMOJIOTUYCCKUE 3HAHUS JJIA BBISABJICHHA HpO6J’ICM 1 UX PpCHICHUSA B J KU3HCHHBIX

U YUeOHBIX CUTYAIHIX;

BBHIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHWUW II€JIEBBIE W CMBICIOBBIC YCTAHOBKH B CBOMX
JIEUCTBUAX M TOCTYINKAax MO OTHOIIEHUIO K YKHWBOW MPUPOAE, CBOEMY 3J0POBBI0 M 310pPOBBIO

OKpYXKarOIINX;



CaMOCTOSITENTFHO OCYIIECTBJISATh IO3HABATEIbHYIO JEATEIbHOCTh, BBIBIATH MPOOJIEMBI,
CTaBUTH U GOPMYITUPOBATH COOCTBCHHBIC 3a/1a4l B 00Pa30BATEIBHON JACSITEITLHOCTA M KU3HEHHBIX

CUTyalUsIX;

CaMOCTOATCIIbHO COCTABJIATH IIJIAH PCIICHHA HpO6JICMBI C YUYETOM HMCHOIINXCS PECYypCOB,

COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTEHUH;
JIaBaTh OLEHKY HOBBIM CUTYaLlUsIM;
pacImpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;
Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHHUIO IIUPOKOH 3PYIAMIHMU B Pa3HBIX OOJIACTSIX

3HaHMUH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEbHbIN U KYJIbTYPHBII YPOBEHb;
2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHTYyallUdM, BHOCUTb KOPPCKTUBbBI B JACATCIBHOCTH, OLCHHBATH

COOTBCTCTBUC PCIYJILTATOB LCIIAM;

BJIaJ€Th HaBbIKaMU [M03HABATCIILHOM pe(bneKcm/I KaK OCO3HaHUsS COBECPIIACMBIX I[CI\/'ICTBHIZ n
MBICJIMTCJIBHBIX ITPOLICCCOB, UX PE3YJIbLTATOB U OCHOBaHHP’I, HCIIOJIb30BATh IIPUCMBbI pe(l)J'ICKCI/II/I JJIA

OLIEHKH CHTYyalllH, BBIOOPA BEPHOTO pEIIeHMS;
OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATPH PEIICHHS M0 X CHIKEHUIO;
MPUHUMATh MOTHBEI U QpTYMEHTHI IPYTUX MPH aHAIIN3E PE3YNIbTAaTOB ACITEIHHOCTH;
3) npuHATHA ce0s U IPYTUX
IIPUHUMATD ce0s, TOHUMast CBOM HEJAOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTHBBI M QpTYMEHTHI IPYTUX MIPH aHAIIN3E PE3yJIbTaTOB JACATEIbHOCTH;
MPHU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIHOKY;

Pa3BUBATb CIIOCOOHOCTH ITOHUMATh MUD C MMO3UIUHU APYTrOoro 4CJI0OBCKaA.



JInyHOCTHBIE pPe3ybTaThI:

JIMuHOCTHBIE pe3ynabTaThl OCBOEHHUS YydeOHOro mpeamera "buonoruss" HOMKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXcs PYKOBOACTBOBAThCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
HO3ULKEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTALMi, IO3UTUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOLIUX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIIECTBa, PACIIUPEHHUE KUZHEHHOTO
OIbITA U OIIBITA JESATENBHOCTH B IPOLIECCE PEATU3ALMU OCHOBHBIX HAIIPABJIEHUN BOCIMTATEIbHON

JIeATeTbHOCTH, B TOM YHUCJIE€ B YACTHU:
1) rpax1aHCKOro BOCIIMUTAHUS:

C(bOpMI/IpOBaHHOCTB Fan(ﬂaHCKOﬁ R0X370005041 06yqa10meroc51 KaK AKTHUBHOTI'O nu

OTBETCTBEHHOT'0 WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHUC CBOHMX KOHCTUTYUMOHHBIX IIpaB H O6H33HHOCT€I>1, YBAXXCHHUC 3aKOHa H

IIpaBoOIIOpsAaKa,

TOTOBHOCTE K COBMECTHOM TBOp‘lCCKOﬁ ACATCIIbBHOCTU IIPpH CO3JaHUHU y‘le6HBIX IIPOCKTOB,

PCIICHHUN y‘I€6HI>IX U I1I03HaBaTCJIbHBIX 3aJ1a4, BBIIIOJIHCHUN OMOJIOTMYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH OTPECIIATh COOCTBCHHYIO MO3HIIHIO TI0 OTHOIICHHUIO K SIBJICHUSIM COBPEMEHHOU

JKM3HHU U O0BACHATH cc,

YMCHHEC YUUTBIBATH B CBOUX JIENCTBUAX HCO6XOI[I/IMOCTL KOHCTPYKTUBHOT'O B3aUMOACHUCTBUS

J'II-O)IGfI C pa3sHbIMHA Y6G)KILGHI/I$IMI/I, KYJIbTYPHBIMH HCHHOCTAMHA U COLIUAJIBHBIM ITOJIOKCHUEM

TOTOBHOCTb K COTPYAHHUUYCCTBY B MPOLHECCE COBMCCTHOI'O BBIITOJHCHHA y‘~I€6HBIX,
IMMO3HABATCJIbHBIX U UCCICAOBATCIILCKUX 3a/1av, YBAXKXKUTCIIbHOC OTHOMICHUEC K MHCHHUIO OIIIIOHCHTOB

pu 00CYXJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKaHMS;
TOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM NESATENbHOCTH;
2) NaTpUOTHYECKOT'O BOCIIUTAHHUS:

C(i)OpMI/IpOBaHHOCTB pOCCHﬁCKOf/'I Fpa)KﬂaHCKOﬁ UICHTUYHOCTH, NAaTPUOTHU3MA, YBAKCHUSA K
CBOCMY HApoOAdy, YyBCTBa OTBECTCTBCHHOCTH IICPECA POHHHOf/'I, ropaocCTH 3a CBOI Kpaﬁ, CBOIO POI[I/IHy,

CBOM SI3BIK M KYJIBTYPY, IPOIIIIOE U HACTOSIIEe MHOTOHAITMOHAIBHOTO Hapoaa Poccun;

IHEHHOCTHOC OTHOIICHUE K MNMPHUPOJHOMY HACIICAUIO U IMaMATHHUKaM IIPHUPOABI, JOCTUKCHHUAM

Poccuu B HAayKEC, UCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYIAC,



CIOCOOHOCTD OLICHUBATh BKJA[ pOCCHﬁCKHX YUCHBIX B CTaAHOBJICHHUC W PAa3BUTUC 6I/IOJ'IOPI/II/I,
[IOHMMaHUE 3HAYE€HUsS OMOJIOTMU B IMO3HAHUH 3aKOHOB npupoansl, B JXHU3HMU 4YCIOBCKA H

COBPEMEHHOT0 00IIeCTBa;

HﬂeleaH Y6 CXKACHHOCTb, TI'OTOBHOCTH K  CIYXXCHHIO OTe‘IeCTBy n €ro 3amure,

OTBETCTBEHHOCTH 32 €ro cyAb0y;
3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HAPO/1a;
c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJICHHUS;

CIIOCOOHOCTD OLCHUBATHL CUTYyAlIUI0 U MPUHHUMATh OCO3HAHHBIC PCHICHHUA, OPUCHTUPYACH Ha

MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;
OCO3HAHME JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUUBOIO OYAYIIEro;

OTBCTCTBCHHOC OTHOHICHHWEC K CBOUMM POIUTCIIAM, CO3JaHUIO CEMbU Ha OCHOBC OCO3HAHHOI'O

NPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C TPATUIMSIMU Hapo1oB Poccuu;
4) 5CTETUYECKOTO BOCIIUTAHUS:

9CTECTUYCCKOC OTHOUICHHWE K MHUPY, BKIIKOYasd ICTCTUKY 6I)ITa, HAaYy4YHOTO W TCEXHHUYCCKOI'O

TBOpYECTBA, CIIOpTa, Tpyaa, 06H_IGCTBCHHHX OTHOH_IeHI/II\/'I;
MMOHUMAaHHE YMOIIMOHAIBHOTO BO3ICHCTBUS KHUBOM npupoAbl U €€ ICHHOCTH,

TOTOBHOCTH K CAMOBBIPAKCHHIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHUC IIPOABIIATh Ka4UCCTBA

TBOPYECKOM JIMYHOCTH;
5) ¢u3nueckoro BOCIIUTAHUS:

MOHMMaHWE M peaju3alus 370pOBOT0 M Oe30macHoro odpasa >KM3HU (30pOBOE HMHUTAHUE,
coONIoZieHNe TUTHEHWYECKUX MpaBWJI U HOPM, COAJaHCHPOBAHHBIN pEXHUM 3aHATHH U OTIbIXa,
perynspHas (pusudeckas akTUBHOCTh), O€peKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOILIEHUS

K CO6CTBCHHOMy (I)I/I3I/I‘-ICCKOMY " ICUXUYCCKOMY 3J10POBLIO;

IMOHUMAHHEC IICHHOCTU MPaBUJI MHAUBUAYAJIBHOT'O U KOJUICKTHUBHOT'O 0e30I1acHOro IIOBCACHUA

B CUTYyalUsIX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIOEH;

OCO3HaHHE TIOCJIEJCTBUI W HENPHUITHE BPEIHBIX MPUBBIYEK (YIMOTPEOIEHHs aJIKOroJs,



HapKOTUKOB, KypeHUs);
6) Tpy1IOBOTO BOCIIUTAHMUS:
TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYA0TI00HE;

TOTOBHOCTh K aKTHBHOM JACATCIIbHOCTH TEXHOJIOTHYECKOU U COHI/IaHBHOﬁ HaIpaBJICHHOCTH,

CIIOCOOHOCTH WHULIUHUPOBATH, IINITAHUPOBATE U CAMOCTOATCIIBHO BBIIIOJIHATD TaKYIO JCATCIbHOCTD,

MHTEpEC K pa3iuyHbIM cpepaM MpodecCHOHAIBHOW eATeNIbHOCTH, YMEHHE COBEpIIATh

OCO3HAHHEII BEIOOp Oyaymieii mpodeccruu U peann30oBhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTb M CIIOCOOHOCTH K 06p330BaHI/IIO u CaMOO6paBOBaHI/IIO Ha IPOTAKCHUU BCeH

KHU3HH,
7) SKOJIOTUYECKOTO BOCIIUTAHMUS:

9KOJIOTMUYECKU 11eJIeCO00pa3HOe OTHOLIEHUE K MPUPOJIe KaK MCTOYHMKY >KM3HM Ha 3emiie,

OCHOBC €€ CylICCTBOBAHU,

IIOBBIIIICHUEC YPOBHA JKOJIOTHYECKOU KYJbTYPBI: ano6peTeHHe OIIbITa IINIAHUPOBAHHA

MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM /JIsl OKPYKatoILEel Cpeibl;
OCO3HaHHUe I1100aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0ieM U MyTell UX peleHus;

CIIOCOOHOCTB MCITOJIb30BaTh an/I06peTaeMLIe IIpU U3y4YCHHUU OMOJIOTHH 3HAHUS U YMCHHA ITpU
peHICHUA np06neM, CBA3aHHBIX C pallMOHAJIBHBIM ITPUPOAOIIOIIB30BAHUEM (CO6J'IIO,Z[CHI/Ie IpaBHJI
MOBEACHHUA B IPUPOJAC, HAIIPABJICHHBIX HAa COXPAHCHHUE PABHOBCCHUSA B OKOCUCTEMAX, OXpaHy BU/OB,

IKOCUCTEM, Orochephl);

aKTUBHOE HENPUATUE JEHCTBUM, IPUHOCAIIUX BPel OKPYXKaLIeH NIPUPOJHON cpeie, yMEHUE
IPOTHO3UPOBATh HEOJIArONPHUATHBIE SKOJIOTHYECKUE TOCIEACTBUS MPEIPUHUMAEMBIX JEHCTBUNA U

IpeloTBpallaTh UX;

HaJINMYHUEC PA3BUTOTO ISKOJOTHYECKOI'0 MBIIIJICHUA, 9KOJIOTHYECKON KYJIBTYPEBI, OIIbITa
ACATCIIBHOCTH 9KOJIOTUYECKOM HaIIpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATHLCHA MU B
HOSHB.BE[TCJ'ILHOIZ, KOMMYHHKaTHBHOﬁ u COHH&HBHOﬁ MMPAaKTUKEC, TOTOBHOCTU K YYaCTUIO B

MPAKTUYECKOU IESITETBHOCTH IKOJIOTMYECKON HAMPABIECHHOCTH;
8) 1IeHHOCTH HAyYHOTO TTO3HAHUS:

C(bOpMI/IpOBaHHOCTB MHPOBO33pCHU, COOTBCTCTBYIOIIECTO COBPECMCHHOMY YPOBHIO PAa3BUTHUSA



HAayKM M OOIIECTBEHHOM MpPAaKTHUKH, OCHOBAHHOTO Ha JWajiore KyJabTyp, CHOCOOCTBYIOILIETO

OCO3HAHUIO CBOETO MECTa B MOJUKYITYPHOM MHUPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YUTATEIbCKOM KYJIBTYphl KaK CpPEICTBA B3aMMOJCHCTBUS

MCXKAY JIOAbMU W IIO3HAHWA MHPA,

IIOHMMAaHUuC CHCI_II/I(i)I/IKI/I OMOJIOTHH KaK HayKH, OCO3HAaHHUC €€ PpOJIM B (bOpMI/IPOBaHI/II/I
palOHAJIBHOI'O HAYYHOI'O MbBINUICHHA, CO3JaHHUU LEJIOCTHOIO NPCACTABICHUA 00 OKpYyXKaroumem
MHPC KaK O CAUHCTBC MMPUPOABI, UCIIOBCKA U 06H.[€CTBa, B [IO3HAHWU MTPHUPOAHBIX 3aKOHOMepHOCTefI

U peLIeHUH MTPOOJIeM COXpaHEeHHsI IPUPOIHOTO PABHOBECHS;

yOEXKIACHHOCTh B 3HAYMMOCTH OWOJIOTUM Ui COBPEMEHHOM LMBUIM3AlUU: OOECreueHus
HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JIAHUS IEPCICKTUBHBIX OWOTEXHOJIOTHUH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOJeMbl pa3BUTHSI 4YEJIOBEUYECTBA, MOWCKA MyTEW BBIXOAA W3 TJIOOAIBHBIX
9KOJIOTHYECKHUX TIpoOsieM U o0ecrieueHus: Mmepexoia K YCTOWYMBOMY Pa3BUTHIO, PALMOHAILHOMY

HCIIOJIb30BAHUIO ITPUPOJHBIX PECYPCOB U (1)OpMI/Ip0BaHI/IIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TOJYUYCHUU OMOJOTHYCCKMX 3HAHWW B IIEJIAX TOBBIINICHUS OOIIeH
KYJIBTYPBI, €CTCCTBCHHO-HAyYHOW T'pPAaMOTHOCTH KaK COCTaBHOM dYacTH (PYHKIIMOHATBHON

rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3yudeHUU OUOJIOTHH;

IIOHMMAaHUE CYIIHOCTH METOJOB II03HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HCTOJNIb30BaTh TMOJIy4aeMble 3HAHUS Il aHalW3a W OOBSCHEHUsS SIBICHUN
OKPY’KaIOIIET0 MHUPa M TMPOUCXONAIIMX B HEM HW3MEHEHUW, yMEHHE JellaTb OOOCHOBAHHbBIC
3aKTIOYEHHUS Ha OCHOBE HAy4dHbIX (PAKTOB M HMMEIOIIUXCS JaHHBIX C LEJIbl0 MONy4eHUs

AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTH CaMOCTOSTENILHO HCIIOJIB30BaTh OMOJOTHYECKUE 3HAHUS AJI pCIICHUA np06neM

B PCAJIbHBIX JXU3HCHHBIX CUTYyallUAX;

OCO3HAHUC IICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTHL OCYIICCTBJIATH IHNPOCKTHYHO H

HCCICAOBATCIILCKYHO NCATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh U CIOCOOHOCTh K HENpPEepbhIBHOMY OOpa30BaHMIO M CaMOOOpa30OBaHHUIO, K
AKTHBHOMY TIOJyYE€HHUIO HOBBIX 3HAHUW 110 OWOJOTMM B COOTBETCTBHH C IKU3HCHHBIMU

NOTPeOHOCTAMH.
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SMOIMOHAIBHBIN UHTEIUIEKT, MIPeAIoaraloniuii copMUpOBaHHOCTE:

CaMOCO3HaHHA, BKJIIOYArOOICro CIIOCOOHOCTh IOHHUMATh CBOE SMOIMOHAILHOC COCTOsIHHUC,

BUJICTHh HAMPABJICHHSI PA3BUTHS COOCTBEHHOU SMOIMOHATBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPEryJIMpoBaHys, BKIIIOYAKOIIEI0 CAMOKOHTPOJIb, YMCHHUEC ITPUHHUMATh OTBETCTBEHHOCTD 3a
CBO€ ITIOBECACHUC, CIIOCOOHOCTH aaarnTUupoBaTbCd K SMOLMOHAJIBHBIM HM3MCHCHHUAM H IIPOSBIIATH

THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMM, BKJIIOYAIOIIEH CTPEMIIEHUE K JOCTMDKEHHIO L€ U YCHEXY,

ONITUMU3M, HHUIITUATHUBHOCTb, YMCHHUEC HeﬁCTBOBaTB, HCXO0Osd U3 CBOUX BOSMOX(HOCTCﬁ;

OMIIAaTHUH, BK.]'IIO‘laIOIHeﬁ CIIOCOOHOCTHL IMMOHHUMAThH OMOOHUOHAJIIBHOC COCTOAHHUE HOpPYTHUX,
YUUTBIBATE €ro Hnpu OCYHCCTBICHHUHW KOMMYHUKAIIUU, CIIOCOOHOCTh K COYYBCTBUIO U

CONCPSIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIOYAarOIIHUX CIIOCOOHOCTH BBICTpanBaTh OTHOLICHHUA C APYI'UMH

JIFOAbMU, 3a6OTI/ITBCH, IIPOABJIATH HHTCPECC U pa3pCUIaATh KOH(I)JII/IKTLI.



Conep:kanue nporpaMMbl y4e0OHOT0 peaMeTa
«buoJorus» 10 kiaacc
Tema 1. Bnosorus kak Hayka.
buonorus xak Hayka. CBsi3b OMOJIOTUH € OOIIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMU

€CTECTBEHHBIMH HayKaMH, ¢puiiocopueil, STUKON, 3CTETUKOM U ITpaBoM. Poib Guosioruu B
(dbopMUPOBaHUH COBPEMEHHOM HaydHOU KapTUHBI Mupa. CucTeMa OMOIOTUYECKUX HAyK. MeToIbl
MO3HAHUS )KUBOM MPHUPO/BI (HAOI0eHHE, SKCIIEPUMEHT, ONMCaHUE, U3MEpEeHue, Kiaccudukanus,
MOJIEJIMPOBaHKE, CTaTUCTUYECKast 00paboTKa JaHHBIX).

Hemounctpanuu: [Toptpetrsr: Y. Hdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u
@. Kpuk. Tabauubl u cxembl: «MeTOobl TO3HAHUS KUBOU MIPUPOIBDY.

JlaGopaTopHble n mpakTHYeckue padorbl: [IpakTuyeckas padora Ne 1. «Vcnonp3oBanue
Pas3JIMYHBIX METOAOB IPU U3yYEHUN OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aIUA.

JKusble cucreMpl (OMOCUCTEMBI) KaK MIpeIMET U3ydeHus ononoruu. OTauune KUBbIX
CHCTEM OT HeOpraHn4deckoi nmpupoabl. CBOMCTBa OMOCKCTEM M UX pazHooOpas3ue. Y pOBHH
OpraHu3aly OMOCUCTEM: MOJIEKYJISIPHBIN, KIETOUHBIH, TKAHEBOM, OpraHN3MEHHbIH,
MOMYJSIIIMOHHO-BUIOBOM, YKOCHCTEMHBIH (OMOreo1eHOTHYECKU), OMOC(EepHBIi.

HemoHncTtpauuu: Tabauiel u cxembl: «OCHOBHBIE IPU3HAKHU KU3HIY, «Y POBHU OpraHU3alluu
XKUBOU Tpupoas». O6opynoBanue: Moaenb Monekynsl JTHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHUE KJIETKH.

XUMUYECKUH COCTaB KIETKU. XUMHUECKHE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOJJIEMEHTHI.
Bona u MunepanbHble BenecTBa. @yHKINN BO/IBI U MUHEPAJIbHBIX BELIECTB B KIIETKE.
[Tonnepxanue ocmoruueckoro 6ananca. benku. CoctaB u cTpoeHne 6€1KoB. AMUHOKHCIOTHl —
MOHOMepHI O6eKkoB. HezaMeHnMble U 3aMEeHUMbIE aMUHOKHUCIOTHI. AMUHOKHCIIOTHBINA COCTaB.
YpoBHU CTPYKTYpHI O€IKOBOM MOJIEKYIbI (IEpBUYHASL, BTOPHUYHAs, TPETUYHAS M YEeTBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenKkoB. buonornueckue pynkiuu 6enko. epMeHTH —
Ouonoruueckue karanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIA LEHTpP, CyOCTpaTHas
cneunpuynocts. Kopepmentsl. Butamunsl. OTinuns pepMEHTOB OT HEOPTraHUYECKUX
KaTaJIn3aToOpoB. YTJIEBOAbI: MOHOCAXapH bl (TIH0K03a, pr003a U Ae30Kcuprbo03a), 1ucaxapu/ibl
(caxapo3a, JIakTo3a) M MoJucaxapuibl (Kpaxmal, TIUKOTeH, IIeJITi0103a). buonornyeckue GyHKmm
yraeBooB. Jlunuasl: Tpurnuuepuasl, pochonunuasl, ctepouasl. ['uapodpuibHo-TuapodoOHbIE
cBoiicTBa. buonornueckue pynkuuu munuaoB. CpaBHEHHE YIJIEBOIOB, OSJIKOB U JIUIHJIOB KaK
uctouHukoB ’Heprun. Hykiennossie kucnotsl: JIHK u PHK. Hykneotuasl — MoHOMEpBI
HyKJIenHOBBIX KucaoT. Ctpoenue u pynkunuu JAHK. Ctpoenue u pynkunu PHK. Bunet PHK. AT®:
ctpoenue u pynkuuu. Lluronorus — Hayka o kietke. Kinerounast reopus — npumep

B3aUMOJICUCTBUS UJIeH 1 (aKTOB B HAYYHOM MMO3HAHUU. MeTo bl n3ydeHust KiIeTku. KieTka kak



LeJIOCTHas JKuBas cuctema. O0IIMe MpU3HaKy KIETOK: 3aMKHYTas Hapy»Hasi MeMOpaHa, MOJIEKYJIb
JIHK kak reHeTHYecKHii anmapar, cucreMa CuHTe3a 0enka. THurmbl KIeToK: SyKapuoTHIecKas i
npokapuornyeckas. OCOOEHHOCTU CTPOEHMSI POKApUOTHYECKOMN KiIeTKu. Kiierounas cTeHka
O6aktepuii. CTpoeHHE dyKapuOTHIECKOM KieTkH. OCHOBHBIC OTIIMYHUS PACTUTECIIBHON, dKUBOTHOU U
rpuOHOI KileTKU. [loBepXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAs CTEHKA, TTIMKOKAJIMKC, UX
¢ynkunu. [Inazmarnyeckas memOpana, e€ cBoiicta u pyHkuu. LluToriazma u e€ opraHou sl
Onnomem6panubie opranous! kietku: II1C, anmapar I'onbmpxu, muzocomsl. [lonyaBToHOMHBIE
OpraHoubl KJIIETKH: MUTOXOHAPUH, IIacTuabl. [Ipoucxoxnenrne MUTOXOHAPUI U TiacTua. Buasl
wiactug. HemeMOpaHHbIEe OpraHOU bl KIETKH: pUOOCOMBI, KIIETOUYHBIN [IEHTP, LIEHTPHOJIH,
PECHUYKH, KI'yTUKU. DyHKIIMY OPraHOUI0B KIIETKU. BrimroueHus. SInpo — perynsaTopHslid LEHTP
kietku. CTpoeHue sapa: sepHas 000JI04Ka, KaprHoIuIa3Ma, XpOMATHH, SIPBIIIKO. XPOMOCOMBI.
TpaHcnopT BEIECTB B KIIETKE.

Hemonctpauuu: [loptpersi: A. JleBenryk, P. T'yk, T. IlIBanu, M. Illneiinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap. [luarpammer: «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B HEXUBOI npupoze», «Pacnpenenenre XuMUUYECKUX JIEMEHTOB B )KUBOI
npuponey». Tabmuuel u cxemsl: «lleproauueckas Ta0nuIa XUMHYECKUX dJIEMEHTOBY, «CTpoeHHe
MOJIEKYJBI BOJIbIY, «brocunTes 6enka», «CTpoeHue Monekynbl 6enka», «CTpoenue pepMeHTay,
«Hyxneunossie kucinotel. JJHK», «Ctpoenune monekynst ATDy», «CTpoeHHne 3yKapuOTHIECKOM
KJIeTKNn», «CTpoeHue >KUBOTHOM KIIeTKW», «CTpOeHHEe pacTUTENBHON KIETKNY, «CTpoeHue
MIPOKAPUOTUYECKON KIIeTKN», «CTpoeHue sapa KIETKN», «Y reBoasl», «Jlunmuasy. O0opynoBaHue:
CBETOBOM MUKPOCKOI, 000pyIOBaHUE /sl IPUTOTOBJIEHUS MIOCTOSHHBIX U BPEMEHHBIX
MUKpOIIpENnapaToB; MUKPOIIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpUaIbHBIX KIETOK.

JlabopaTopHble u npakTu4eckue padorsui: JlabopaTopHas padora Ne 1. «3yuenune
KaTaJIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha MpUMeEpe aMuIIa3bl MU KaTaiassl)y. JlabopaTopHas
pabota Ne 2. «M3ydyeHue cTpoeHHs KJIETOK pacTeHHH, )KMBOTHBIX U OaKTepHil 0] MUKPOCKOIIOM Ha
TFOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeneATEJIbHOCTH KJIETKH.

OOMeH BelecTB, Wi METa00IU3M. ACCUMILIAIMS (TNTACTUYECKUN OOMEH) U TMCCUMUITSITUS
(sHepreTnyeckuii 0OOMEH) — JIB€ CTOPOHBI €JMHOr0 Mpoliecca MeTabonu3mMa. Ponb 3akoHOB
COXpaHEHHMsI BEILIECTB ¥ SHEPTUU B MOHUMAaHUU MeTabonu3ma. Turbl o0OMeHa BELIECTB:
aBTOTpO(HBIN U reTepoTpodHbIif. Pob pepmeHTOB B 00MEHE BelIecTB U MPEBPALLIEHUN SHEPTUN B
kierke. @otocuHTe3. CBeToBast U TeMHOBas (a3bl porocunTe3a. Peakunu GporocuHTesa.

O dexTuBHOCTH hoTOCHHTE3A. 3HAUEHHE (POTOCHHTE3A JJIS J)KU3HU Ha 3emiie. Biausaue ycinoBuit
cpeibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUMN
XeMocHHTe3. XeMOCHUHTE3UPYIOIIe OakTepry. 3HaUeHUe XeMOCHUHTE3a JIJIsl )KU3HH Ha 3emJie.

DHepreTUYecKuii 00OMeH B KJIeTKe. Paciernienue BenecTs, BIICICHUE U aKKyMYyJIUPOBaHNE



SHEPTHH B KJIETKE. DTalbl dHEPreTHYeckoro oomena. ['mukonns. bpokeHue u ero BUIIbI.
Kucnopoanoe okucienue, wim KieTouHoe apixanue. OkucnurensHoe hocopuarnpoBanue.
DddexTuBHOCTH FHEpreTHIecKoro ooMeHa. Peakiuu marpudyroro cuntesa. ['eHeTnueckas
nndopmanusa u JIHK. Peanuzamus reaerndeckoit nHGOpManuu B KJIeTKe. | @eHeTUUeCKHi KO U eTo
cBoricTBa. Tpanckpunius — Mmarpuunbiii cuaTe3 PHK. Tpancnsius — OnocuHTe3 Oenka. Jrarbl
tpancisauuu. Kogupoanne aMuHokucnoT. Poib pubocom B GnocunTtese 6enka. Heknetounsie
dbopMmbl )ku3HU — BUPYCHL. McTopus otkpeitust BupycoB (.M. MBanoBckwuit). OcobeHHOCTH
CTpOEHUS U >KU3HEHHBIN LUK BUpYycoB. bakrepuodaru. bonesnu pacrenuil, ’)KUBOTHBIX U
YyelioBeKa, BhI3bIBaeMble Bupycamu. Bupyc ummynoaedunmra yenoseka (BUY) — Bo3Oyaurens
CIINda. OGpatHas TpaHCKpUIILHS, peBepTa3a u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUs
BUPYCHBIX 3a00JICBaHUH.

Hemounctpanuu: [Toptpetsl: H. K. Konbuos, 1. . MBanosckuii, K. A. Tumupszes.
Tabmuiel 1 cxeMbl: «TUIBI UTaHUAY, «MeTadbonu3My», « MUTOXOHIPUSY, « IHEPTETUUECKUIN
obmeny, «Xioporiacty», «@orocunredy, «Ctpoenue JHK», «Ctpoenue n GpyHKIIMOHUPOBaAHUE
reHa», «Cunre3 0enkay, «I eHeTrnueckuii Koay, «Bupyce», «bakrepuodarny, «CtpoeHue u
»*u3HeHHbIH nuki Bupyca CIINa, 6axtepuodaray, «Pemmukanus JHK». O6opynoBanue: Moaenu-
anmuukanuu «Y neoenue JJHK u tpanckpunuusy», «buocunres 6enka», «CTpoeHUE KIETKU;
Mozeinb ctpykrypsl JIHK.

Tema 5. PasmMHoOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslii nuki, Wim sKU3HEHHBIN UK KieTku. MaTepdasa u muto3s. IIpomneccsr,
npoTekaronue B uHTepdase. Perummkarms — peaxius matpuyHoro cunte3a JJTHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN HA00p — KapHOTHIIL. JIUTUIOUTHBIN U TaTIOUIHBIN XPOMOCOMHBIE
Habopbl. XpomaTuasl. [{lutonornyeckue OCHOBBI Pa3MHOXKEHUS U UHIMBUIYAIBHOTO Pa3BUTHUS
opraHu3MoB. /lenenue knetku — muto3. Ctaauu muto3sa. [Iponeccel, mpoucxoasdiue Ha pa3HbIX
cTaauax MuTo3a. buonorunueckuii cmpicn mutosa. [IporpamMmmupyemast rubespb KIETKH — aromnTo3.
®opMBbl pa3MHOKEHHUSI OpraHU3MOB: OecIoioe U 1mosioBoe. Bujibl 6ecrooro pa3MHOKEHHUS:
JIeJIEHNEe Ha/1BOE, TOYKOBAaHUE OJJHO- 1 MHOTOKJIETOYHBIX, CIIOPO0Opa3oBaHKe, BET€TATUBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €ro 3HaUeHue s cenekuuu. [lonosoe
pa3MHOXKEHHUeE, ero OTJINYus oT O6ecnonoro. Meito3. Ctaguu meitoza. [Iporeccsl, mpoucxoasiue Ha
cragusax meiosa. [losenenne xpomocom B Meriose. Kpoccunrosep. bruonornuecknii cMpic u
3HaueHue Mero3a. ['ameTorene3 — mporiecc 00pa3oBaHus MOJOBBIX KIETOK Y )KUBOTHBIX.
[TomoBeIe xene3bl: CECMEHHUKH U simuHUKH. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK — ramer
(criepmaTo3ou, SMIeKIIeTKa) — crepMaTorenes u ooreHes. OCOOEHHOCTH CTPOCHHUS SIMIIEKIETOK U
criepmaTto3onioB. OmrogorBopenue. [laprenorenes. UnanBuayanpHoe pa3BUTHE (OHTOTEHES).
DOMOpHOHATBHOE pa3BUTHE (AMOPHOTEHE3). DTanbl SMOPHOHAIIBHOTO PA3BUTHS Y TIO3BOHOUYHBIX

JKUBOTHBIX: IpOOJIEHNE, TacTpyIsiius, opraHoreHes. [loctamOpuonansHoe pa3BUTHE.



Tunsl 1ocTASMOPHOHATIBHOTO PAa3BUTHSL: MPSAMOE, HENPSIMOE (JIMYMHOYHOE). BriusHue cpepl
Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIC BHI3BIBATH BPOXKAEHHBIE YpOACTBa. PocT 1
pa3ButTue pacteHuil. OHTOre€He3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.
Hemonctpanuu: Tabmuibl 1 cxembl: «®OpMbI pa3MHOKEHHSI OPTraHU3MOBY, «JIBOiTHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX pacCTEHUI», «BereraTuBHOE pa3MHOKEHHUE pacTeHU», «llenenne
KIIETKU OakTepuii», «CTpOEHUE MOJIOBBIX KIETOK», «CTpoeHUE XPOMOCOMBD, «KIIEeTOUHBIN UK,
«Pemmukanus IHK», «Mutosy, «Meiio3y, «[Ipsamoe u Henpsmoe pa3BuTtue», «l'amerorenes y
MJIEKOTIUTAIONINX U YelloBeKa», «OCHOBHBIE CTaquu OHTOreHe3a». O0opyIoBaHUE: MUKPOCKOIL,
MuKporpenaparsl «CrepMaTo301 bl MIEKOIIUTAIOIIET0», «SHIIEKIeTKa MIEKOIUTAOILIETOY,
«Kapuoknnes B KJleTKax Kopelka rykay, «Jlenenue kinetku»; moaens JJHK, monens meradaznoii
XPOMOCOMBI.

JlaGopaTopHble u IpakTHYecKue padorhl: JlaboparopHas padota Ne 3. «Habmronenue
MHUTO3a B KJIETKaX KOHYMKA KOpellKa Jiyka Ha TOTOBBIX MUKpoIipenapartax». JJaboparopuas pabora
No 4. «3yyenue cTpoeHus MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3agaun renetuku. Mcropus pazButus reHeTuku. Poaps nuronoruu u
SMOPHUOJIOTHH B CTAHOBIIEHUU T€HETUKU. BKIag poccuiickux U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHETHKU. MeTOIbl TeHETHKH (THOPUIOTIOTHICCKIH, INTOTeHETHICCKHIA, MOJIEKYJISIPHO-
reHeTuyeckuii). OCHOBHbIE TEHETUYECKUE MOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOIb3yeMast B
CcXeMmax CKpellMBaHui. 3aKOHOMEPHOCTH HACJIeI0BaHUsI IPU3HAKOB, YCTAHOBIICHHbBIE
I'. Mennenem. MoHOTHOpHAHOE CKpelIMBaHUE. 3aKOH eIMHOO0pa3usi THOPUIOB TIEPBOTO
nokosieHus. [IpaBuio qoMuHUpOBaHMs. 3aKOH pacIlleIUIeHHs] IPU3HAKOB. | MII0Te3a YUNCTOTHI raMeT.
[TomHOE M HemoNHOe JoMUHUPOBaHKE. [urndpuaHoe ckpemmuBanue. 3aK0H HE3aBUCUMOTO
HACJIeIOBaHMsI MPU3HAKOB. [[uTOreHeTHUeCKre OCHOBBI TUTHOPHIHOTO CKPEIIUBAHHUS.
AHanu3upyrolee ckpeuupanue. Mcnoiab30BaHne aHATM3UPYIOLIEro CKPEIUBaHUs AJIs
omnpeneneHus reHoturna ocobu. CrieruieHHoe HacaeaoBanue npusHakoB. Pabora T. Moprana mo
CLIETUIEHHOMY HaclieJJoBaHUIO TeHOB. HapylieHue cuenieHus reHOB B pe3ysbTaTre KPOCCHHIOBEpa.
XpoMOCOMHasl TEOpHS HAcleACTBEHHOCTH. [ eHeTnueckue kapthl. I eHeTnka noiga. XpoMOCOMHOE
omnpeeseHue nojia. AyToCcOMBbI M MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U T€TepOTraMETHbIE
opranu3Mbl. HacienoBanue npu3HakoB, CIEMJIEHHBIX C 1OJIOM. M3MeHunBOCTh. Buabt
M3MEHYMBOCTH: HEHACJIE/ICTBEHHAs M HAcJeICTBeHHas. Polib cpeibl B HEHACIEICTBEHHOM
W3MEHUYHBOCTH. XapaKTePUCTHKA MOIU(DUKAITMOHHOW U3MEHUNBOCTH. BapuaimoHHbIi ps u
BapualMoHHas kpuas. Hopma peakuuu npusnaka. KonmuecTBeHHbIE U KaU€CTBEHHBIE TPU3HAKU U
uXx HopMa peakiuu. CBoiicTBa MoU(PUKAMOHHON U3MeHuYnBOCTH. HacnencrBennas, min
TEHOTHINYECKasi, ©3MEHUNBOCTh. KoMOMHATHBHAS M3MEHUYMBOCTh. Mei03 U MOJI0BOM MPOIecC —

OCHOBA KOMOMHATUBHON M3MEHUYMBOCTH. MyTarimoHHast M3MEeHUNBOCTh. Kitaccudukanmst myTarmii:



TE€HHBIC, XPOMOCOMHBIE, TeHOMHBIE. YacToTa u MpUIrHBI MyTaruii. MyTareHHbIe (pakToOphl. 3aKOH
TOMOJIOTHYECKHX PSAOB B HacleACTBeHHOU n3meHunBocTy H. 1. BaBunosa. Buesnepnas
HACJIEACTBEHHOCTh U U3MEHYUBOCTD. | €HEeTHKa YesloBeKa.

Kapuorun yenoeka. OCHOBHBIE METO/bl FTEHETUKH YEIOBEKA: F€HEATOTUYECKUM,
OJIM3HEIOBBIH, IUTOTEHETHICCKUN, OMOXUMHUUYCCKHH, MOJIEKYISIpHO-TeHEeTHYeCKUi. COBpEMEHHOE
OIIpeIeJICHUE T€HOTHUIIA: IIOJTHOTEHOMHOE CEKBEHUPOBAHKUE, TCHOTUIIMPOBAHKE, B TOM YHCIIE C
nomoinbio IT[P-ananu3a. HaciaeacTBeHHbIe 3a00/IeBaHMS YeI0OBEKA: TeHHBIE 00JIE3HH, 00JIC3HU C
HACJIEICTBEHHOW MPEeIPacioIoKEeHHOCThI0, XpOMOCOMHBIE 601e3HU. CoMaTHYecKue u
reHepaTuBHble MyTanuu. CTBOIOBbIE KiIeTKH. [IpuHIMIBI 370poBOro 00pa3a )KU3HHU, TUATHOCTHKH,
npoHIAKTUKY U JICUCHHSI TeHETHYECKUX OoJie3Hel. MenKo-reHeTH4ecKoe KOHCYIbTUPOBAaHHE.
3HaueHUE MEIULIMHCKON N'€HETUKU B IPEJOTBPALLICHUH U JICUEHUN T'€HETUUECKUX 3a001€BaHUIN
YeJloBeKa.

Hemonctpauuu: [loprperst: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H.
B Tumodeen-Pecosckmii, H. 1. BapwuioB. Ta0muibl u cxembl: «MOHOTHOPUIHOE CKPEIIUBAHUE U
€ro IIUTOr€HETUYECKasi OCHOBay», «3aKOH PACILIEIUIEHUS U €r0 [IUTOr€HETUYECKasi OCHOBa», «3aKOH
YHCTOTHI TaMeT», «/{urubpuaHoe ckpemmbanuey, «Llutomornyeckie OCHOBBI AUTUOPUTHOTO
CKpeluBaHusy, «Meio3», «B3auMoaeiicTBue aluieIbHbIX T€HOBY, «| €HEeTUUEeCKUE KapThl
pacTeHMii, ’KUBOTHBIX U YeJIoBeKay, «I'eHeTuka noia», «3aKkOHOMEPHOCTH HaClI€OBAHNUS,
CLIEIUIEHHOTO C 1osioM», «KaproTumsl 4esoBeka 1 )KUBOTHBIX», «BUIbl ©3MEHUUBOCTHY,
«MoaudukanmoHHas U3MEHUYUBOCTbY, «HacnenoBanue pesyc-pakropay, «l'eHeTuka rpymi
KpOBU», «MyTallmoHHasi ©3MEHUYUBOCThY». O00py10BaHKE: MOJIEIN-aNIIINKalu «MOHOTHOpUIHOE
cKkpenuBanuey, «Hemonnoe noMuHupoBanuey, «urubpuanoe ckpemmBanuey, «llepexpéct
XPOMOCOM»; MUKPOCKOIN U MUKpomnpenapar «J/{po3oduia» (Hopma, MyTaliui GOpMbl KpbUILEB U
OKpacku Tena); repoapuii «I'opox moceBHOI».

JlaGopaTopHble n npakTHYeckne padoThl: JlaboparopHas padota Ne 5. «M3yuenue
Pe3yJIbTaTOB MOHOTUOPHUIHOTO U TUTMOPUIHOTO CKPELIUBaHUS Y Ap030(UiIbl Ha TOTOBBIX
MUKporpenaparaxy. Jlaboparopuas padota Ne 6. «M3yuenne MoaupuKaIMOHHONW H3MEHYHBOCTH,
MOCTPOCHHME BapUALIMOHHOIO PsAJia U BapUallMOHHOW KpuBoi». JlaboparopHas padota Ne 7.
«AHanu3 MyTanuil y 1po30¢uibl Ha TOTOBBIX MUKporpenaparax». [Ipaktuueckas padota Ne 2.
«CocTaBieHue ¥ aHaJIN3 POJIOCIOBHBIX YEIIOBEKA.

Tema 7. Cesiexkniust opranu3smMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa M Ipoliecc. 3apoKIEHUE CEJIEKINN U ToMecTUKanus. Yuyenue H.

WM. BaBuioBa o IleHTpax MPOUCXO0XKAEHUS U MHOT000pa3ust KylIbTYpHBIX pacTeHuil. LleHTpsl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. CopT, mopoja, mramm. CoBpeMEHHbIE METO/IbI CENEKIINH.
MaccoBblil 1 UHIUBUYaIbHBIA OTOOPHI B CEJIEKIIUU PaCTEHUI U )KUBOTHBIX. OLIEHKa HKCTEphepa.

bnuskopocTBeHHOE cKkpemyBanue — UHOpuAUHT. Unctast muHus. CKpelMBaHie YUCThIX JTUHHUM.



I'ereposuc, nnu rubpuaHas cuna. HeponcrBeHHoe ckpemuBanue — ayropuauHr. OtnanéHHas
rubpuan3anus u e€ ycrnexu. MICKycCTBEHHBIN MyTareHe3 U MoJydeHue MOTUILUIONA0B. JloCTKeH s
CEJICKLIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPraHU3MOB. BUOTEXHOJIOTHS KaK OTpaciib MPOU3BOJICTBA.
I'ennas mHxeHepus. Jtanbl co3nanus pekomOounanTHor JIHK u TpaHcreHHBIX OpraHn3MoB.
Kiierounas nnxenepus. Kiierounsle KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUI.
KiionupoBanue BbICOKONPOAYKTHUBHBIX CETbCKOXO03IMCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKUE U
strdeckue mpodiembl. [MO — reHeTnyecku Mo (DUIIMPOBAHHBIC OPTaHU3MEI.

Hemounctpauuu: [Toptpetsl: H. . Baunos, . B. Muuypumn, I'. JI. Kapneuenko, M.
®. Upanos. Tabmuupl 1 cxembl: kapTa «L{eHTpbl IPOUCX0XKIEHUS U MHOTO00pa3ust KyJIbTYPHBIX
pacteHui», «lloposbl ToMalIHUX )KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Padots! akagemuka M. @. MBanoay, «llomumionausy, «OOBEKTHI
OnoTexHonorun», «Kierounsle KyabTypbl U KJIOHUPOBaHUE», «KOHCTpyHpOBaHHUE U MTEPEHOC
TeHOB, XpoMocom». OO0opya0BaHKE: MYJISKU TUIOA0B U KOPHETLIIOOB AUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHui; repOapuii «CellbCKOX035CTBEHHBIC PACTCHUS Y.

JlaGopaTopHble U IpakTHYecKue padoTbl: DKCKypcus «OCHOBHBIE METOIBI U
TOCTHIKEHUS CeNIEKIIUY PACTEHUH U )KUBOTHBIX (HA CENIEKIIMOHHYIO CTAHIUIO, TUIEMEHHYIO hepMmy,
COPTOUCIIBITATENFHBIN YUaCTOK, B TEIJIMYHOE XO3SHUCTBO, JaOOPaTOPUIO arpOyHUBEPCUTETA UITU

HAy4HOTO LIEHTPA).



TeMarndeckoe IaHUPOBAHUE

n/n | HammenoBanue paznena | KommuectBo | KoHTposibHBIE pabOTHI, JlaGopatopHsle,
U TEM MPOTpaMM 9acoB KOJI-BO YaCOB [IpakTudeckue paboTHI,
KOJI-BO YacOB
1 | buonorus Kak Hayka 2 lo/p
JKuBble crucTeMbl U UX
2 | opranu3zanus 1
XUMHUYECKUN COCTaB U
3 | cTpoeHHuEe KJICTKU 8 21/p
KuznenesTebHOCTh
4 | xieTku 6
PazmHoxenue u
WHNBUIYaIEHOE
5 | pa3BUTHE OPraHU3MOB 5 211/p
HacnenctBeHHOCTD U
U3MEHYHUBOCTh
6 | opraHu3zMoB 8 3n/p,lu/p
Cenexuus opraHu3MoOB.
7 | OcHoBBI OMOTEXHONOTUU | 3
8 | Obobmaromee
MTOBTOPCHHE 1




I'paduk mabopaTopHbIX U TIpaKTUUECKHX padboT mo Ouonoruu 10A kmacce

Ne [Inanupyemas | daxThueckas nara Tewma 3ansTHs
n/n naTa
1 [1/p Nel «Mcrionp30BaHKEe pa3InYHbIX METOIOB IPH
M3Yy4EHUH OMOJIOTHMYECKHX 00BEKTOBY.
2 JI/p Nel«M3ydeHne KaTaTuTHIECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMeEpe aMUIIa3bl HIIH KaTaJla3bl).
JI/p Ne2«M3yueHue CTpOeHHS KIETOK PACTECHHIA,
3 KUBOTHBIX U OaKTEpUil O]l MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPEINAPATAX U UX OIUCAHUE.
4 JI/p Ne3«Habmromenne MuTo3a B KJIETKaX KOHIAKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKPOIpETapaTax».
5 JI/p Ned«3ydenune CTpoeHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpEaparaxy.
Jl/p Ne5«3yuenue pe3yabTaToB MOHOTUOPUIHOTO U
6 JUTHOPHUITHOTO CKpEIIMBaHUS Y APO30(UIIBI HA TOTOBBIX
MHKpOIIpenapaTaxy.
JI/p Ne6«M3yuenne MoTuPUKAITMOHHON H3MEHIMBOCTH,
7 IIOCTPOEHUE BapUALMOHHOIO Psa U BAPUALIMOHHOU
KPHUBOW».
8 Jl/p Ne 7 «Ananuz myTtanuit y Apo30(riIsl Ha TOTOBBIX
MHKpOIIpenaparaxy.
9 [I/p Ne 2 «CocraBnenue u aHadu3 POJOCIOBHBIX
YeJIOBEKay.
Okckypensi « OCHOBHBIE METOJIBI M JOCTHIKEHHUS CEIIEKITHN
pacTeHHWil W JKUBOTHBIX (HA CEJEKIHOHHYIO CTaHIUIO,
10 IUIEMEHHYI0 (pepMy, COPTOMCIBITATENHHBIN y4YacTOK, B

TEIJINYHOE XO3SIMCTBO, 1a0OPaTOPHUIO arpOyHHBEPCHUTETA
WM HAYYHOTO LICHTPA)».




I'paduk mabopaTopHbIX U TpakTUUECKHX padboT mo 6uonoruu 10b kmacc

Ne [Inanupyemas | daxThueckas nara Tewma 3ansTHs
n/n naTa
1 [1/p Nel «Mcrionp30BaHKEe pa3InYHbIX METOIOB IPH
M3Yy4EHUH OMOJIOTHMYECKHX 00BEKTOBY.
2 JI/p Nel«M3ydeHne KaTaTuTHIECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMeEpe aMUIIa3bl HIIH KaTaJla3bl).
JI/p Ne2«M3yueHue CTpOeHHS KIETOK PACTECHHIA,
3 KUBOTHBIX U OaKTEpUil O]l MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPEINAPATAX U UX OIUCAHUE.
4 JI/p Ne3«Habmromenne MuTo3a B KJIETKaX KOHIAKA
KOpEIlIKa JyKa Ha TOTOBBIX MHKPOIPEIapaTax».
5 JI/p Ned«3ydenune CTpoeHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpEaparaxy.
Jl/p Ne5«3yuenue pe3yabTaToB MOHOTUOPUIHOTO U
6 JUTHOPHUITHOTO CKpEIIMBaHUS Y APO30(QHIBI HA TOTOBBIX
MHKpOIIpenapaTaxy.
JI/p Ne6«M3yuenne MoTUPUKAITMOHHON H3MEHIMBOCTH,
7 IIOCTPOEHUE BapUALMOHHOIO Psa U BAPUALIMOHHOU
KPHUBOW».
8 Jl/p Ne 7 «Ananuz myTtanuit y Apo30(riIsl Ha TOTOBBIX
MHKpOIIpenaparaxy.
9 [I/p Ne 2 «CocraBneHue u aHaIM3 POJOCIOBHBIX
YeJIOBEKay.
Okckypensi « OCHOBHBIE METOJIBI M JOCTHIKEHHUS CEIIEKITHN
pacTeHHWil W JKUBOTHBIX (HA CEJEKIHOHHYIO CTaHIUIO,
10 IUIEMEHHYI0 (pepMy, COPTOMCIBITATENHHBIN y4YacTOK, B

TEIJINYHOE XO3SIMCTBO, 1a0OPaTOPHUIO arpOyHHBEPCHUTETA
WM HAYYHOTO LICHTPa)».




Annomauus Kk pavouum npozpammam 10-11 knaccoe

IIpeamer, Ki1acc

B cooTBeTcTBHM ¢ yU€OHBIM TUIAHOM

YpoBeHb Cpenunee obuiee oOpazoBaHue

o0pa3oBaHusl

CocraBureb PeGuunckas Ceernana BrnagumupoBHa

NPOrpamMMmbl

HopmaTtuBHbIe - Ilpukaz Munobpnayku Poccum ot 17.05.2012 Ne413 «O6
JTOKYMEHTBI YTBEPKJICHUU benepanbHOTO rocyJapCTBEHHOTO

00pa30BaTeNbHOrO CTaHAApTa CPEIHET0 00IIero 0Opa3oBaHU

- I[Ipuka3z Munnpocsemenns Poccun ot 18.05.2023 N 371 "O6
yTBEpXKICHUH (eaepaabHOoil  00pa30BaTEIbHON  POTrPAMMBI
cpemHero o6mero oopazoBaHus”

- OcHoBHasi oOpaszoBaTeibHas MporpamMma CpeaHero oOIero
oobpazoBanust BOY r. Omcka «Cpennsst o0iieodpa3oBaTeabHast
mKkoJia Ne 24y

CpencrBa 00yueHnust
B COOTBETCTBHHM C
NMPOrpamMMHO-
METOINYEeCKUM
o0ecneyeHneM

Yueonuk: CuornazoB B.U., Aradonona 1.b., 3axaposa E.T.
buonorus. O6mias 6uosnorus (6a30BbIi YpPOBEHB)

JIpoda 2019

enu u 3apaum
U3yUYeHHUS MpeaMera

B cootBercTBUM ¢ DOII COO

Lens wu3ydyeHuss yuyeOHOro mnpenMera "buonorus" Ha
0a30BOM YpOBHE - OBJaJcHUE OOYYAIOUIUMUCS 3HAHUAMH O
CTPYKTYpHO-(DYHKIIMOHAJILHOW OpraHU3alliid JKUBBIX CHCTEM
pa3HOrO paHra W MNPUOOPETEHHWE YMEHHMM UCIOIb30BaTh ATH
3HaHUS [IJIi TPAMOTHBIX JIEUCTBUM B OTHOUICHUH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TNYHBIX KU3HEHHBIX MPOOIIEM.

JocTikenne 1enu u3ydeHus yueoHoro npeameta "buonorus”
Ha 0a30BOM YpOBHE O00OECIEeUMBACTCS PEIICHHEM CIEAYIOINX
3a1a4:

- OCBOGHHE OOyYaIOIMMHUCA CHUCTEMBl 3HaHHMH O
OMOJIOTHYCCKUX TCOPUSIX, YUCHHIX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUTIOTE3aX, MPaBHJIAX, CIY)KAIIUX OCHOBOW I (pOpMHUpOBAHUS
NPEICTABIICHUA O ECTECTBEHHO-HAYYHOH KapTUHE MHUpa, O
METO/IaX HAY4YHOTO II03HAHMS, CTPOCHHH, MHOTOOOpasuu |
OCOOEHHOCTSIX JKHBBIX CHCTEM Pa3HOTO YPOBHSI OpTaHM3aIluH,
BBIJTAIONINXCSI OTKPBITHSIX W COBPEMCHHBIX HCCIICIOBAHUAX B
OHoJIorny;

- ¢dopmupoBaHne Yy OOydYalOIMXCS TO3HABATEIbHBIX,
WHTEJUICKTYaJbHbIX U TBOPYECKUX CIOCOOHOCTEW B MPOIECCE
aHajM3a JaHHBIX O TYTSAX pa3BUTHS B OHMOJOTMHM HAayYHBIX




B3IJIAJIOB, WAEH W TMOJAXOJOB K H3YYEHUIO >KUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

- CTaHOBJICHHE Yy OOydJarommxcsi OoOImel KyJIbTYpHI,
(GYHKIIMOHATBLHOW TPAMOTHOCTH, PA3BUTHE YMEHHHN OOBSCHATH U
OIICHWBATH SIBJICHUSI OKPYKAIOMIEr0 MHpa KUBOW MPHUPOJILI Ha
OCHOBAaHWM 3HAHWK W OIBITa, TOJYYCHHBIX TIPU HW3YUCHUHU
OHOJIOTHH,

- dbopmupoBaHue y oOyyJaronmxcs yMEHUH
WUIIOCTPUPOBATh  3HAUY€HHE  OWUOJOTMYECKUX  3HAHMM B
IPaKTUYECKON NS TETbHOCTH 4eloBeKa, pa3BUTUHU
COBPEMEHHBIX METUIUHCKUX TEXHOJIOTUM u
arpoOMOTEXHOJIOTUIA;

- BOCHUTaHUE YOEKIEHHOCTH B BO3MOXHOCTU IMO3HAHUS
YEJIOBEKOM JKMBOM MPUPOJBI, HEOOXOAUMOCTH OEpEKHOIO
OTHOLIEHUSI K HEH, COOJIOAEHUs JSTUYECKUX HOPM IpHU
MIPOBEICHUH OMOJIOTMYECKUX UCCIIEIOBAHUN;

- OCO3HAHUE IIEHHOCTU OWOJIOTUYECKUX 3HAHUU IS
MOBBIIIEHUS ~ YPOBHS  JKOJOTUYECKOW  KYJIbTYphI,  JUIsS
dbopMUpOBaHUS HAYYHOT'O MUPOBO33PEHUS;

- TPUMCHCHHEC NPHOOPETCHHBIX 3HAHMA M YMCHHH B
MIOBCETHEBHON JKWU3HMW NIl OIEHKH TIOCTCACTBUNA CBOEH
JCATCIIBHOCTH TI0 OTHOIICHHWIO K  OKpYXKaroIIel cpere,
COOCTBEHHOMY 3J0POBBIO, OOOCHOBaHHWE U COOJIOJICHHE MeEp
npoduakTUKy 3a001€BaHUM.

Cpok peamuzauuu | | rox

NMPOrpaMMblI

MecTto n - 00s13aTenpHas yacTh yueoHoro miana COO;

TPYAOEMKOCTh - 10 xmacc - 34 gacoB B rof, 68 4acoB 3a ypOBEHb 00Opa30BaHUS

yueOHOro npeamera
B Y4eOHOM ILIaHe

Crpykrypa
padoueii
NporpamMmblI

1. TUTYNBHBIN JIUCT;

2. IUIaHUPYEMbIE PE3yJIbTaThl OCBOCHHUSI y4e€OHOro MpeaMeTa,
Kypca,

3. cozmeprkaHue yueOHOro mpeaMera, Kypcea;

4. TeMaTHYecKoe IUIAaHUPOBAHHME, B TOM YHCIE C YYETOM
paboueil mporpaMMbl BOCIHUTAHMSI C YKAa3aHUEM KOJIMYECTBA
4acoB, OTBOAMMBIX HA OCBOCHHE KaK/I0M TEMBI;

5. rpaduku 1a00pPaTOPHBIX PadOT U MPAKTUUYECKUX PAOOT;

6. MOypOYHOE IJIAHUPOBAHMUE.




IloypouHoe miiaHHpOBaHUE

JaTa IpOBEICHHUS TeMa ypoka Komiecrzo KoppexTtupoBka
Ne ri/m p yp 4aCOB |YY p
IInanupyemas dakTuyeckas
Tema 1. buoJsiornst kak Hayka 2
Bbronorus kak Hayka. CBsi3b OMOJIOrHU ¢ OOIIECTBEHHBIMHU, TEXHUYECKUMH U
1 JPYTUMH €CTeCTBEHHBIMU Haykamu. Cuctema OMoIornieckux Hayk. Ponb Guonoruu 1
B ()OPMHUPOBAHNH COBPEMEHHOI HAYyYHOIH KapTHHBI MHpa.
2 MeToabl TO3HAHUS KUBOK IPUPOLL. [1/p Ne | «Hcnoav3osanue pasnuytuix Memooos 1
NpU U3yyeHuu OUON02UHEeCKUX 00bEKIMOBY.
Tema 2. ’KuBble cuCTEMbI M HX OPraHU3aUsA 1
JKusble cuctembl (OMOCHCTEMBI) KaK IPeAMET U3yueHus ouonoruu. OTINYue KUBBIX
3 CHCTEM OT HeOpraHH4YeCKOW mpupo Isl. CBOHCTBA OMOCHCTEM H UX pa3HOOOpaszue. 1
YpoBHU OpraHu3ay OMOCUCTEM.
Tema 3. XuMHYeCKHIl COCTAB U CTPOCHHE KJIETKH 8
XUMHUYECKUHI COCTaB KJIETKH. XHUMHUUYECKHUE 3IIEMEHTBI: MAKPOAJIEMEHTHI,
4 MHUKpO3JieMeHThl. Boia n MuHepanbsHble BeniecTBa. OYHKIMH BOJBI U MUHEPAILHBIX 1
BeliecTB B kieTke. [lognep:xanne ocMoTHyeckoro danaHca.
Benku. CocraB u cTpoeHue 0eTKOB. AMHHOKHCIIOTHI — MOHOMEPHI OSITKOB. Y POBHH
5 CTPYKTYPBI OEIIKOBOM MOJIEKYJIbl. XMHUECKHE CBOWCTBa OenkoB. buonornueckue 1
(YHKIMH OEJIKOB.
®depmMeHThl — Ouosiornueckue kartanuzaropbl. Ctpoenue Gpepmenta. KohepMeHTHLI.
6 Burtamunel. Otianunst GepMEeHTOB OT HEOPTaHMUYECKUX KaTainu3aTtopos. JI/p Ne [ 1
«H3yuenue kamanumuieckol aKkmusHOCmy hepmMenmos (Ha npumepe Kamaiazol)y.
VrueBoapl. buonornueckue GpyHkumu yriesoaos. Jlunuael. buonornueckue
7 ¢bynkuun munuaoB. CpaBHEHUE YIIIEBOAOB, OCIIKOB U JIMIUIOB KaK HCTOYHUKOB 1
SHEPTHUH.
8 Hyxnennossie kucnotsl. Ctpoenne n ¢pynknun JJHK. Ctpoenne un pynkunn PHK. 1
Buger PHK. ATO®.
9 Huronorus — Hayka o knetke. Knerounas teopus.. MeToabpl H3y4eHUs KIETKH. 1




10

Kiretka kaxk 1enoctHas xuBas cucrema. O01mue mpu3Haky KIETOK.

11

THIBI KIETOK: 3yKapuOTHYECKasi U IpokapuoTHyeckas. OcoOEHHOCTH CTPOEHUS
MPOKAPUOTHIECKOH U SyKapHUOTHUYECKON KIIETKH. JI/p Ne 2 « U3yuenue cmpoenust
KI1eMOK pACmenull, HCUBOMHbLIX U Oaxmeputi no0 MUKPOCKONOM HA 20MOBbIX
MUKDONPENapamax U ux onucanuey.

Tema 4. ’KuzneneaTeJLHOCTh KJIETKHA

12

buocunres Oenka. ['eHeTnueckuii ko 1 ero cBoicTBa. [ eHeTnueckast uH(GOpMAaIus u
JIHK. Peanmzarus reHeTndaeckoit HHGOPMAaIUK B KIIETKE.

13

buocunTes Oenka. Peaknny MaTpudHOTO CHHTE3a. TpaHCKPHUIIHST — MAaTPHUIHBIH
cunre3 PHK. Tpancnsiiust. Otansl Tpancasiuyn. Poxb pubocoM B OnocunTese Oenka.

14

Hexnerounsie popmel sxu3Han — BUpYCHL. McTopus oTkpsiTus Bupycos (.M.
WBanoBckuit). OCOOEHHOCTH CTPOSHUS U KU3HEHHBIN IIUKII BUpycoB. bakTepuodaru.
Boie3nu pactenmid, >)kUBOTHBIX W Y€JIOBEKa, BhI3bIBacMble Bupycamu. [Ipodpunaktika
pacrpoCTpaHeHUs] BUPYCHBIX 3a00JIEBaHHH.

15

OOMeH BellecTB, UM METa00IH3M. ACCUMIIIAIHSA (TIACTUYECKUi 00MEH) 1
JMUCCUMIIIAINS (SHEpreTHYecKuii oOMeH). Poitb 3aKOHOB coXpaHEeHWMsI BEIECTB U
SHEPI'UM B MOHUMAaHUU MeTaboau3Ma. Tumbl oOMeHa BeiecTB. Posib (hepMEeHTOR B
o0OMeHe BEIIECTB U MPEeBpaIllcHHH YJHEPTHH B KIETKE.

16

aHepreTI/IquKHﬁ 0OMEH B KIIETKE. DTarbl OHEPreTUICCKOro oOmeHa. ['nukonwms.
BpO)KeHI/Ie 1 €ro BUIbI.

17

®dortocunTe3. 3HaueHne (HOTOCUHTE3A [T KU3HU Ha 3eMiie. XeMOCHHTE3. 3HaUCHHE
XEMOCHHTE3A IS )KU3HU Ha 3eMiie.

Tema S. PasMHOKeHHE M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB

18

KrnetouHslit UK, WM )KU3HEHHBIA UK KJ1eTKU. MHTepdaza u muto3. Craaun
muto3a. CTpoeHne XpoMocoM. XpOMOCOMHBINH HA00p — KapuoTHIl. JI/p Ne 3
«Habmodenue mumo3sa 8 K1emkax KOHYUKA KOPEUIKA TYKA HA 20MOBbIX
MUKponpenapamaxy.

19

®DopMBI pa3MHOKEHHA OPTaHU3MOB: Oecrionoe 1 mojioBoe. Buabr 6ecnioioro
pasMHOXKeHusl. MicKycCTBeHHOE KIIOHUPOBAaHHE OPTaHU3MOB, €r0 3HAUCHHE JISI
CEJICKIINHL.




20

I'ameTorenes — mporecc 00pa30BaHUS ITOJIOBBIX KJIETOK y JKUBOTHBIX. Meiio3.
Crannn Metio3a. bronorndeckuii CMBICT M 3HAUCHHE MEHO03a.

21

OmnonotBopenue. [laprenorenes. JI/p Ne 4 «H3yuenue cmpoenus noiosblx Kiemok
HA 20MOBbIX MUKDONDENAPAINAX).

22

NnauBunyansHOE pa3BuTHE (OHTOTEHE3). DMOPHOHANBHOE pa3BUTHE (AMOPUOTEHES).
Drarnbl SMOPUOHALHOTO Pa3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX. [10cTIMOpHOHAITEHOE
pasButue. TUITBI TOCTAIMOPHUOHAIBHOTO Pa3BUTHSL.

Tema 6. HacaeacTBeHHOCTh U H3MEHYHBOCTh OpraHusmoB

23

[Ipenmer u 3agaum renetuku. Mcropus pa3Butus reHeTUKU. Ponb nuronoruu u
SMOPHUOJIOTUH B CTAHOBIICHUH T€HETUKH. BKIIa[ pOCCHUIICKUX U 3apyOEKHBIX YIEHBIX
B Pa3BUTHE FeHETUKU. MeTo bl reHeTUKHU. OCHOBHBIC TCHETUYECKUE TIOHSTHS.
I'eneTnyeckas CUMBOJIMKA.

24

3aKOHOMEPHOCTH HACIEIOBaHUs NPU3HAKOB, ycTaHOBIEHHbIEC I'. MeHaenem.
MoHorubpuHOe CKpenuBaHie. 3aKOH eIMHO00pa3wsi THOPHUIOB TIEPBOTO
nokoJieHus. [IpaBuno foMuHUpOBaHUs. 3aKOH pacllleIUIeHus IpU3HakoB. [ unoresa
qicTOTHI TaMeT. [losiHoe 1 HemoNnHOoe TOMHUHHUPOBAHUE.

25

JIuruOpuaHoe CKpeIuBaHue. 3aKOH HE3aBUCUMOT'O HACIIEI0OBaHHS IPU3HAKOB.
I{uToreHeTnYecKkre OCHOBBI AUTHOPUIHOTO CKPEIUBAHNUS. AHATU3UPYIOIIEE
ckpeinyBanue. Vcrnob30BaHNe aHATM3UPYIOIIECTO CKPEIUBAHUS JIJIsl ONIPEICIICHUS
FE€HOTHIIA OCOOH.

26

CuenieHHOE HaclieloBaHue npu3HakoB. Pabora T. Moprana no crerieHHOMY
HACJIENOBAHUIO TeHOB. JI/p Ne 5 «M3yuenue pezyivmamos MoHo2ubpuono2o u
QU2UOPUOHO20 CKPEeWUBAHUS Y OPO30DUIbL HA 20MOBbIX MUKDONDENapamaxy.

27

['eHeruka nosa. XpoMOCOMHOE ONpPE/ICTICHUE T0JIa. AYTOCOMBI U MOJIOBBIC
xpomocombl. HacnieoBaHue MpU3HAKOB, CIETUICHHBIX C TTOJIOM.

28

M3meHunBOCTh. BUIBI U3MEHUYMBOCTU: HEHACIIEICTBEHHASA U HACIEACTBEHHAA. Poib
cpelibl B HEHACHICACTBEHHOM U3MEHYMBOCTH. JI/p Ne 6 «H3yuenue MooudukayuoHnou
USMEHYUBOCIU, NOCMPOCHUE 8APUAYUOHHO20 PAOA U 8APUAUUOHHOU KDUBOULY.

29

HacaencrBenHast, Wi reHOTHIIMYECKAs!, U3MEHUYMBOCTh. KoMOMHATHUBHAS
M3MEHYHBOCTh. MyTallMOHHAs N3MEHYNBOCTh. Kitaccudukarus myranwid. JI/p Ne 7
«Ananuz mymayuil y Opo30@uibl Ha 20MoO8blX MUKDONPENnapamaxy.




I'eneTuka 4enoBexa. KapI/IOTI/IH yenaoBeka. OCHOBHEIE MCTOJbI 'TCHCTHUKH YCJIOBCKA.

30 CoBpeMeHHOe oTpeielicHre TeHoTHIa. HaciemcTBeHHbIe 3a00IeBaHNs YeIOBEKa. 1
1l/p Ne 2 «Cocmasnenue u ananus poooCio8HbIX YEN08EKAN.
Tema 7. Cesekunsi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH 3
Cerneknys Kak HayKa M IPoIecc. 3aposkIeHHE CEIEKINN 1 JOMECTHKAIHSA. Y YeHHe
31 H. . BaBunoBa o neHTpax NpOUCXOKICHUS K1 MHOT000pasus KyJIbTypHBIX 1
pactenuid. LleHTpBI IporcX0oKIeHHS JOMALTHUX KUBOTHBIX. COPT, MOpOJIa, ITAMM.
CoBpeMeHHbIE METOTBI CeeKIHA. MacCOBBI M HHAUBUAYAIbHEII OTOODHI B
32 CEJIEKIIUH PacTeHUH U KHUBOTHBIX. MHOpuauHr. ['ereposuc. AyTOpuaunr. Dxckypcust 1
«Ocnosnble Memoobl U OOCMUICEHUS CeNeKYUU PACMEHUU U HCUBOMHBIXY.
buorexHonorus kak OTpaciib NpOU3BOACTBA. I'ennas HWHXXCHEPpH. OTanel CO31aHus
pexombunanTHOM JIHK 1 Tpancrennsix oprann3mos. Knetounas nHxeHepwsl.
33 MUuKpOKIOHATFHOE Pa3MHOXKEHHE pacTeHNH. KIoHnpoBaHUe BRICOKOIIPOIYKTHBHBIX 1
CEJIbCKOXO03SIMCTBEHHBIX OpraHu3smMoB. DKOIOTrHYECKHE U ITUUECKHUE HpOGHCMI)I.
I'MO.
34 Oo6o0bmatoee MOBTOPEHHE. 1
Hroro 34




