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IInanupyemble pe3yabTaThl o npeamery «buosiorus»
IIpeaMeTHBbIe pe3yabTaThl OCBOCHHS yueOHOTro npenmeta «buonorus» B 10 kimacce

AOJIKHBI OTpaKaTh:

- c(hOpMUPOBAHHOCTh 3HAHMA O MECT€ M POJM OHOJOTMU B CHUCTEME HAyYHOTO 3HaHUS
€CTECTBEHHbIX HayK, B ()OPMHpPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTUHBI MHpa U
HAYYHOTO MMPOBO33PEHHSI, O BKJIQJ€ POCCHMCKHUX M 3apyOEKHBIX YUYECHBIX-OHOJIOTOB B pa3BUTHE

6I/IOJ'IOFI/II/I, (byHKHHOHaHBHOﬁ rpaMOTHOCTH YCJIOBCKA Ui PCHICHUA JXKU3HCHHBIX 3a/1a4;

- YMEHHUE paCKphIBaTh COJEPIKAHHE OMOJIOTUYCCKHX TEPMHHOB M TOHSTHH: JKU3HB, KIETKa,
OopraHu3M, MeTaboau3M (0OMEH BEIIECTB M MPEBPAIICHUE DHEPTUH), TOMEOCTa3 (CaMOPETyIIsIus),
YpOBHEBas OpraHu3anus JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHIE (penpoaykius),

HACJICACTBCHHOCTb, USMCHYUBOCTD, POCT U PA3BUTHC;

- yMEHHE WH3/aratb OMOJIOTMYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHasl, MYyTal[OHHasl,
[EHTpaIbHAs T0rMa MOJIEKYIIsIpHOU Omostoruw ), 3akonsl (I'. Mennens, T. Moprana, H.J1. BaBunoga)
U y4eHHs (O IIEHTpax MHOTrooOpas3us U MPOUCXOKICHUS KylIbTypHBIX pactenuid H.M. Basuiona),

ONpCACIIATh 'PaHUIBI UX MPUMCHHUMOCTHU K JKUBBIM CUCTCMAM;

- YMCHHUEC BJIaJICTb MCTOJAMH HAYYHOI'O ITO3HAHHUA B OHOJIOTHH: Ha6J'IIOI[eHI/Ie N OIIHMCAaHUC
KHUBBIX CUCTEM, IPOLCCCOB U ﬂBHeHHﬁ, opranu3anus 1 IIPOBCACHUC OHOJIOTHYECKOT0 OKCIICPUMCHTA,
BBIABUIKCHUC T'MIIOTC3bI, BBISABJICHUC 3aBUCUMOCTU MCIKY UCCIICAYEMbIMU BCIIMUNHAMU, 00BsICHEHHE
MOJIYYCHHBIX PC3YJIbTATOB, UCIIOJIb30BAHHBIX HAYUHBIX HOHHTHﬁ, TGOpI/Iﬁ 1 3aKOHOB, YMCHUC ICJIATh

BbIBOJbI HA OCHOBAHHHU IMOJIYYCHHBIX PE3YJIbTAaTOB,

- YMEHHUE BBIIEIATh CYUIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT M DYKapHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
MpeBpaIleHrs] SHEPTUU B KIETKe, (OTOCHMHTE3a, IUIACTUYECKOTO M DHEPreTUYecKoro OOMEHa,
XEMOCHHTE3a, MHTO03a, Meil03a, OIUIOJOTBOPEHUS, PA3MHOKECHUS, WHIUBUIYaTbHOTO Pa3BUTHS

opranu3ma (OHTOTEHE3);

- YMEHHUE MPHUMEHITh MOJyYEHHBbIC 3HAHUS I OOBSICHEHUS OMOIOTUYECKUX IMPOIECCOB U
SIBIICHUH, JJIS MPUHSATUS MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOW KU3HH C IENbI0 00eCreYeHUs
0€30MacHOCTH CBOETO 3JI0POBbS U 3JJ0POBbSI OKPYKAIOIINX JIFOJICH, COOTIOCHUS HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYXKAIOIICH NPUPOJHOW cCpene, MOHUMaHWE HEOOXOAMMOCTH HCIIOIb30BAHMS

JOCTH>KEHUI COBpEeMEHHOW OMOJIOTHH U OMOTEXHOJIOTHH AJISl palliOHAIBHOTO IPUPOONOIB30BAHHUS;



- YMCHHUC pC€IIaTb J3JICEMCHTAPHBIC TCHCTUYCCKHUEC 3aJadud Ha MOHO- H I[I/IFI/I6pI/II[HOC
CKpCIIUBAaHUC, CUCIITICHHOC HACIICAOBAHUC, COCTABJIAITE CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBAaHUA OJId

MMpCaACKA3aHus HACIICAOBAHUA ITPU3HAKOB Y OPraHU3MOB;

- YMEHHE BHITIOJIHATH JJa00paTOpHBIC U MTPAKTHUECKHE PabOThI, COOII0ATh MPaBUiIa MPH padoTe

C yu4eOHBIM | J1a0OpaTOPHBIM 00OPYIOBAHHEM;

- YMEHHME KpPUTHYECKH OIICHWBAaTh U HHTEPIPETHPOBATH WH(POpPMAINIO OHUOIOTHYECKOTO
COJIEp’KaHus, BKJIIOUYAIOUIYIO IICEBJOHAYYHBIE 3HAHMUS M3 Pa3JIMYHBIX MCTOYHHMKOB (CpencTBa
MaccoBOM HMH(OpMAINK, HAYYHO-TOMYJSAPHBIE MaTepHallbl), 3TUYECKUE aCMEKThl COBPEMEHHBIX

HCCIIEAOBAaHUN B OMOJOrUY, MEAUIIMHE, OMOTEXHOJIOTHH;

- yYMEHHME cO3[aBaTb COOCTBEHHBIC ITMCBMEHHBIE M YCTHBIE COOOLIEHHs, 00001as
Ouonornyeckyro HH(GOpPMAILUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MTOHSITUITHBIN
amnmapaT OMOJIOTHH.

MeTtanpeamMeTHble pe3yJibTaThl:

MertamnpenMeTHble pe3yabTaThl OCBOSHHS MPOrpaMMbl CpPEIHEro O0Iero oOpa3oBaHMs IOJKHBI

OTpaXkaTh:
ORJaieHre YHUBEPCATBHBIMU YICOHBIMH ITO3HABATEIBHBIMA JCHCTBUSMHU:
1) 6a3oBbIe JJOTHYECKUE JCHCTBHUS:

CaMOCTOSITENIbHO  (DOPMYTUpPOBaTh M  aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh ee

BCCCTOPOHHC,

WCIIOJIB30BaTh MPH OCBOCHHH 3HAHHI TMPUEMBI JIOTHUECKOTO MBIIUICHHS (aHaIM3a, CHHTE3a,
cpaBHEHUs, Kiaccudukaiuu, 00001IeH s ), PACKPBIBATh CMBICIT OMOJIOTHYECKUX MTOHATHH (BBIICIATH

UX XapaKTepHbIE IPU3HAKU, YCTAHABIMBATh CBSI3U C IPYTUMU IOHSATUSMN);

OIMPCACIIATh LECIH ACATCIIbHOCTH, 3alaBasd MMapaMCTPbl U KPUTCPUHU UX NOCTHIKCHUA, COOTHOCHUTD

Pe3yNbTaThl JEATEIBHOCTH C TOCTABICHHBIMH LIETISIMU;
UCIOJIb30BaTh OMOJOTHYECKHE MOHATHS 17151 O0BsICHEHHsI (PAKTOB U SBJICHUI KUBON MPUPOIBL;

CTPOMUTH JIOTUYECKHE PACCYKIEHUS (MHIYKTHBHBIC, TE€AYKTUBHBIE, [0 AHAJIOIHH), BBIABIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHUPOBATH BBIBOJBI U

3aKITFOYCHUS,

INPUMCEHATh CXEMHO-MOJCIIBHBIC CPEACTBA JIA MPEACTABIICHHA CYIICCTBCHHBIX CBsI3CH H



OTHOLIEHUH B HM3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKXe MPOTUBOPEYMH pa3HOro poja,

BBISAIBJICHHBIX B pa3JIMYHBIX I/IH(bOpMaI_[I/IOHHBIX HCTOYHHUKAX,

paBpaGaTBIBaTB IJ1aH pCHICHUSA HpO6JIeMBI C YUCTOM aHaIn3a UMCIOMIUXCA MAaTCPUAJIbHBIX U

HEMaTepHaIbHBIX PECYpPCOB;

BHOCHUTHb KOPPEKTHBBI B JCATCIbHOCTH, OLCHHWBATH COOTBCTCTBHUEC PE3YJIbLTATOB LECIIAM,

OLICHUBATL PUCKU HOCJ’IGI[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPJAMHUPOBaTh M BBIIOJHATH pPAa0OTy B YCIOBUSIX pPEAIbHOTO, BUPTYaJbHOIO H

KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;
pa3BHBaTh KPEaTUBHOE MBIIIICHUE IPU PEIICHUH KU3HEHHBIX TTPO0IIeM;
2) 6a30BbIC UCCIICAOBATEIIBCKUEC NCHCTBUS:

BJIaAC€Th HaBbIKaMH yqe6HO-HCCH€ﬂOBaTGHBCKOﬁ )41 HpOeKTHOﬁ ACATCIIbHOCTH, HAaBBbIKAMU
paspemieHus mpobieM, o0JaaaTh CIMOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSITEIPHOMY IOHMCKY

MCTOJOB PCIICHUSA MPAKTHUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHUA,

UCIIOIB30BaTh PA3JIMYHBIE BHIBI JCATEIBHOCTH II0 IIOJYYEHMIO HOBOIO 3HAHMs, €ro
UHTEpIpeTanny, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B y4YEOHBIX CHUTYalMsX, B TOM YHUCIE IpU

CO3JJaHNHN yqe6HBIX N COOMATIBHBIX ITPOCKTOB,

(¢bopMHpOBaTh HAayYHBIM THUIl MBIIIJICHUS, BJIAJETh HAYYHONH TEPMHUHOJIOTHEH, KIHOYEBBIMU

INOHATHUAMHU U MCTOJaMH,

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BATEIBHON EATEIHHOCTH U

KU3HCHHBIX CUTYallUAX;

BBIABIIITE MPUYHUHHO-CICACTBCHHBIC CBA3H U aKTyaJIUM3UPOBATHh 3aJady, BbIIBUI'aTh I'MIIOTE3Y
€C pCHICHHU A, HAXOAUTh apryMCHTBI IJIA JOKA3aTCIIbCTBA CBOUX YTBep)KHCHHﬁ, 3a1aBaThb NapaMeETpPhbL

Y KpUTEPUU PELICHHUS,

AHAJIIM3UPOBATDH IMMOJIYYCHHBIC B XOAC PCIICHUS 3aJa4n PE3YJIbTAThl, KPUTUYCCKU OLICHUBATDh UX

JIOCTOBEPHOCTH, MTPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;
JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETECHHBIN OIIBIT;

OCYHICCTBJIATDH HeHeHaHpaBHGHHBIﬁ IOUCK TIICpeHOCa CpCACTB U CII0c000B I[CﬁCTBHSI B

poeCCHOHABHYIO CPENY;



YMETb IEPEHOCUTD 3HAHMS B [I03HABATEIbHYIO U PAKTHYECKYIO 00IACTH KHU3HEAEATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEAMETHBIX 00IacTei;

BBIIBUT'aTh HOBBIC UACHU, IPCAJIaraTb OPUTMHAJIBHBIC ITOAXOAbI U PCIICHNA, CTABUTDH HpO6H€MBI

¥ 331249, JONYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS;
3) pabora ¢ uabOopMaIuei:

OPHEHTUPOBAThCSI B PA3JIMYHBIX MCTOYHHMKAX HH(popManuu (TEeKCTe y4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHON JITEpaTrype, OMOJIOTMYECKUX CIIOBapsAX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3zax gaHHBIX, B VIHTEepHeTe), aHaMM3UpPOBaTh HWH(OpPMAIUIO PA3THYHBIX BUIOB U (HOpPM

MMpEaACTaBJIICHHUS, KPDUTUYCCKHN OLICHUBATDh €€ TOCTOBCPHOCTh U HEIIPOTUBOPCUUBOCTD,

¢dbopMyIMpOBaTh 3ampOCHl W TNPUMEHATHh pa3IUYHBIE METOAbl NpHU TIOUCKE M O0TOOpe

Ounonornveckoi HHGOpMaIUU, HEOOXOAUMOM TSl BBIIIOJIHEHUS YUEOHBIX 3a/1a4;

MpUOOpEeTaTh OMBIT HCHOJB30BaHUA HWHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,

COBCPHICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCITIOJIB30BAHUSA PA3JIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIHO ~ BBIOMpAaTh  ONTUMANbHYIO  (OopMy mpencTaBieHUS OHMOJIIOTHYECKOM

uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYToe);

WCIOJb30BaTh HAYYHBIA SI3BIK B KAueCTBE CpEACTBA TNpU paboTe C OWOIOTHYECKOH
uHpOpMaNKel: NMPUMEHATh XUMHUYECKHE, (HU3MYecKre W MaTeMaTHYecKHe 3HAKH W CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKIATypy, HCIOJIb30BaTh H MPEoOpa3oBBIBATH 3HAKOBO-

CUMBOJIMYCCKUC CPCACTBA HATJIAHOCTU,

BJIa/IETh HAaBBIKAMH PACIIO3HABAHMS U 3aIUTHI HHGOpMaIuu, HHHOPMALIMOHHON 6€30MacHOCTH

JMYHOCTH.
OBHaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU I[eﬁCTBHHMPI:
1) obmienwue:

OCYILIECTBIISITh KOMMYHHUKALIUU BO BCEX cepax *KU3HU, aKTUBHO YYaCTBOBATH B JUAJIOTE WU
JUCKYCCHH T10 CYHIECTBY 00CyXk/1aeMoil TeMbl (YMEHUE 3aJaBaTh BOMPOCHI, BEICKA3bIBaTh CYXKICHUS
OTHOCHUTEJIbHO BBIMOJHEHUs MpeajiaraeMoil 3ajaud, yYUThIBaTh WHTEPEChl M COIIACOBAHHOCTH

MO3ULIMKA IPYTUX YYACTHUKOB IUATIOTA WU JUCKYCCHUU);

pacrio3HaBaTb HeBep6aanLIe CpeacTBa O6H.ICHPI$I, IIOHHUMAaTh 3HAYCHHUEC COLIHAJIbHBIX 3HAKOB,



MMPEAIIOCBIIOK BO3HHKHOBCHHSA KOH(l)J'II/IKTHBIX cmyaunﬁ, YMETb CMATYaTh KOH(bJ'II/IKTBI n BECTHU

NIEPETOBOPBI;

BIIQ/IETh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS ¥ B3aUMOJICHCTBUS, IOHUMATh HAMEPEHHSI IPYTHX
JIOJiel, TPOSBIATH YBaXHUTEIbHOE OTHOUIEHHE K COOECeHMKY M B KOPpPEKTHOH Qopme

(bopMyITUpOBaTh CBOM BO3PAKEHUS;
Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;
2) cOBMECTHasl I€SITEIbHOCTD:

MOHWMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAMBHIYaJTbHOH pPaOOTHI IMPH
pemieHun OUOJIOTHYECKON TPOOIeMbl, 0OOCHOBBIBATh HEOOXOJUMOCTh NMPUMEHEHHS TPYIIOBBIX

¢dbopM B3aMOAEUCTBUS NPH peIICHUH y4eOHOH 3a1aun;

BBIOMPATh TEMaTHKy M METOJbl COBMECTHBIX JICHCTBUH C y4eTOM OOIIUX HHTEPECOB H

BO3MOKHOCTEH KaXXJ0T0 4JI€Ha KOJIJICKTHUBA,

IIPUHUMATD LEIH COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATh IECHCTBUS
110 €€ JTOCTUKEHUIO: COCTABJIATH IUIAH IEUCTBUH, PACIIPEAEIIATH POJIU C Y4ETOM MHEHHM YYaCTHUKOB,

00CyXJaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KaXKJIOT0 YYaCTHHKA KOMaHJbI B OOIIHUIA PE3yNbTaT IO

pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC MHNPOCKTHI, OLCHUBATL HJACH C IMO3UWIIMU HOBHU3HBI, OpPWUIMHAJIBHOCTH,

IIPaKTUYECKON 3HAaYUMOCTH;

OCYIICCTBJIATH MO3UTUBHOC CTPATCTHYCCKOC IMMOBCACHUE B PA3JIMYHBIX CUTYAllUAX, IIPOSABIATH

TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.
OBnazneHne yHUBEpPCAIIbHBIMU PErYJISITUBHBIMU JEHUCTBUSIMMU:
1) camoopranuzanus:

HCIIOIB30BaTh OMOJIOTHUECKHE 3HAHUS JJIs1 BBISIBJICHUS HpO6J’ICM " UX PCIICHHA B )KU3HCHHBIX

U y4eOHBIX CUTYALIUSIX;

BHIOMpATh Ha OCHOBE OWMOJOTMYECKHX 3HAHWUW IIEJICBBIC U CMBICIOBBIC YCTAHOBKH B CBOHX
JEUCTBUSIX M TOCTYNKAaxX IO OTHOIICHHWIO K YXHUBOW MPUPOJE, CBOEMY 3J0POBbIO U 3/I0POBHIO

OKPYXKAIOIIHX;



CaMOCTOSITENTFHO OCYIIECTBJIATh IO3HABATENbHYIO JAESTENbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTH U HOPMYITUPOBATH COOCTBEHHBIC 331aUl B 00pa30BATEIILHON JIESATEIILHOCTH U KU3HEHHBIX

CUTyalusIX;

CaMOCTOSITENTbHO COCTaBIIATh IUIAH PEUICHHs MPOOJIEMBI C y4EeTOM HMEIOUINXCS PECYpPCOB,

COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;
JaBaThb OI_IGHKy HOBBIM CI/ITyaI_[I/IHM;
pacuMpsATh paMKU Y4eOHOTO IPeIMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;
JienaTh OCO3HAHHBINA BBIOOP, apTyMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;
OIICHUBAThH NMTPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHHUIO IIHPOKOH 3pYIUIMHM B Pa3HBIX 00JacTsAX

3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIA YPOBEHb;
2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHTYyallMsIM, BHOCHUTb KOPPCKTHUBLI B JACATCIBHOCTb, OLCHHUBATH

COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIaJICTh HaBBIKAMHU IO3HABATENBHON pedIeKCHH KaK OCO3HAaHUS COBEPILAEMBIX JACHCTBHH U
MBICJIUTENBHBIX NPOLIECCOB, X PE3YIbTaTOB M OCHOBaHWM, HCIOIb30BAaTh MPUEMBI pe(IIeKCUH Is

OILICHKH CHTYAaIllH, BHIOOPA BEPHOTO PEIICHHS,;
OILICHUBATh PUCKHU M CBOEBPEMEHHO IPUHUMATH PEIICHUS TI0 UX CHUKEHHUIO;
MPUHUMATH MOTHBBI U QPTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3YIbTaTOB ACITEIbHOCTH;
3) npuHATHS ce0s U APYTUX
PUHUMATH ce0sl, TOHUMasi CBOM HEJOCTATKH U JJOCTOMHCTBA;
MPUHUMATHh MOTHBBI U QpTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3YIbTaTOB ACITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA ONIHOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYrOro YelIoBeKa.



JInuHOCTHBIE pPe3ybTAaThI:

JIMYHOCTHBIE PE3YNIbTAaThl OCBOEHHSI y4eOHOT0 rpeameTta "buonorus" 10IKHBI OTpaXkaTh TOTOBHOCTh
U CIIOCOOHOCTh OOYyYaroImUXCsS PYKOBOACTBOBATbCS C(HOPMHPOBAHHOM BHYTPEHHEH MO3UIMEH
JUYHOCTH, CUCTEMOH LIEHHOCTHBIX OpPUEHTALMN, TIO3UTHBHBIX BHYTPEHHUX YOEXIEHUH,
COOTBETCTBYIOIIUX TPAJULMOHHBIM [IEHHOCTSM POCCUMCKOro 00IIEeCcTBa, PACHIMPEHHE )KU3HEHHOTO
OIbITA U OIIBITA JESATENIBHOCTH B MPOLIECCE PEATU3ALUYA OCHOBHBIX HAIIPAaBJIEHUN BOCHUTATEIbHON

JeATEeIbHOCTH, B TOM YHUCJIE B YAaCTHU:
1) rpa)/1aHCKOrO BOCIIMTAHUS:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULIUU 00y4aIOUIerocsi Kak akTUBHOTO ¥ OTBETCTBEHHOTO

YJIeHa POCCUIICKOTO 00IIecTBa;

OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YyBa)X€HHE 3aKOHA W

PaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOH NEATENbHOCTH IMPHU CO3JaHUU YUYEOHBIX MPOEKTOB,

peHICHUN yLI66HBIX U I103HABAaTCJIbHBIX 3a1a4, BBIIIOJITHCHUN OMOJIOTHYECKUX SKCIICPUMCHTOB;,

CIIOCOOHOCTH OMPEENATh COOCTBEHHYIO TIO3UIIMIO MO OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOU

JKH3HH U OOBSICHSTD €€;

YMCHHUEC YYUTBIBATH B CBOUX HeﬁCTBHHX HCO6XOI[I/IMOCTI) KOHCTPYKTUBHOI'O BSaHMOHeﬁCTBHH

.HIO,Z[GI\/'I C pa3sHbIMHA YGG)K,Z[GHI/ISIMI/I, KYJIbTYPHBIMU HCHHOCTAMU U COITUAJIBHBIM ITOJIOKCHUCM

FOTOBHOCTL K COTPYAHHUUYCCTBY B MPOLECCC COBMCCTHOI'O BBIIIOJHCHUA y‘I€6HHX,
IMMO3HAaBaTCJIbHBIX U MCCICAOBATCIIBCKUX 3aaa4, YBAXUTCIbHOC OTHOIICHUC K MHCHUIO OIIIIOHCHTOB

pu 00CYXJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJIEPIKAHMS;
TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM IEATEIBHOCTH;
2) NaTpUOTHUYECKOI0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPakTaHCKON HJIEHTUYHOCTH, MAaTPUOTH3MA, YBOKCHHS K
CBOEMY HapOJly, 4YyBCTBAa OTBETCTBEHHOCTH nepen PonuHoM, ropaocTu 3a cBoi kpaid, cBoto Ponuny,

CBOU SI3BIK U KYJIBTYPY, IIPOIIOE U HACTOSIIEE MHOTOHAIMOHAIBLHOr0 Hapoaa Poccuu;

HECHHOCTHOC OTHOLICHUC K NPUPOJHOMY HACJICAUIO U NAMATHHUKAM HNPUPOAbI, JOCTHKCHUAM

Poccuu B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTHUSIX, TPYAE;



CITOCOOHOCTD OLICHUBATh BKJIa/ pOCCHﬁCKHX YUYCHBIX B CTAHOBJICHHUC W Pa3BUTUC 6I/IOJ'IOFI/II/I,
MMOHMMAaHUE 3HAYCHUS OMOJIOTMH B [IO3HAHUH 3aKOHOB npupoabl, B )KU3HU YCJIOBCKA U COBPECMCHHOI'O

00111eCTBA;

HHCﬁHaﬂ Y66)KI[CHHOCTI), TOTOBHOCTD K CIIYKCHHUIO OTC‘ICCTBy 1 €ro 3al0uTe, OTBETCTBEHHOCTD

3a ero cyan0y;
3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:
OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUKCKOr0O HApOAa;
c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHUS;

CIOCOOHOCTH OIICHHBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PELICHMs, OPUECHTHPYSICh Ha

MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMUMUBOTO OYIYIIEro;

OTBCTCTBCHHOC OTHOLICHUC K CBOHMM POJUTEIAM, CO3AaHHUIO CEMBbHM Ha OCHOBE OCO3HAHHOI'O

MIPUHSTHUS IEHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUM C TPAAULIUSIMU HapoaoB Poccuu;
4) 5CTETUYECKOTO BOCIIUTAHUS:

9CTCTUYCCKOC OTHOUICHHWC K MUDPY, BKJIIOYAsA 3CTCTUKY GBITa, HAay4YHOTO W TCXHHYCCKOI'O

TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;
MMOHUMAaHHE SYMOITMOHAIBHOTO BO3ICHCTBUS KUBOM IPUPOBI U €€ IIEHHOCTH;

TFOTOBHOCTH K CAMOBBIPAKCHHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPCMJICHUC MIPOABJIATL KaUCCTBA

TBOPYECKOM JIMYHOCTH;
5) bu3nyeckoro BOCIIUTAHUS:

MMOHMMAaHHUE W peau3alisl 370poBOro u Oe3omacHOro oOpasza >KU3HU (370pOBOE IMHUTAHMHE,
COOJIIO/ICHHEe TMTHEHUYECKHX TMPaBWJI U HOPM, COAJIaHCHMPOBAHHBIA PEXHUM 3aHATUH M OTIbIXA,
peryinsipHast pu3uUecKasi akTUBHOCTD), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHHS

K COOCTBEHHOMY (PU3HUECKOMY U TICHXUYECKOMY 3710POBBIO;

IMOHUMaHHWE HCHHOCTHU IIpaBUJI MHANBUAYAJIbHOI'O U KOJIJICKTUBHOI'O 0€30I1aCHOTO IIOBCJICHHUS B

CUTYalHsIX, YTPOKAIIMUX 30POBbIO U KU3HU JIOJECH;

OCO3HaHME TMOCIEACTBUM M HENPHUIATHE BPEIHBIX TNPUBBIYCK (YHOTPEOJECHUS aAJIKOTOJI,



HAapKOTUKOB, KypEHUs);
6) TpyIOBOTO BOCIIUTAHUS:
TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JIt00ue;

TOTOBHOCTEh K aKTHUBHOM JCATCIIbHOCTH TEXHOJIOTHYSCKONU U COHH&J’IBHOﬁ HaIpaBJICHHOCTH,

CIIOCOOHOCTH WHULIUHUPOBATH, IINIAHUPOBATE U CAMOCTOATCIIBHO BBIIIOJHATE TaKYI0 JCATCIBHOCTD,

MHTEpEC K pa3IuyHbIM cdepaM MpodhecCHOHAIBHOW eATeNbHOCTH, YMEHHE COBEpILIATh

OCO3HAHHBIN BBIOOp OymyIieil npodeccuu U peaaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TIAHBI,
TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO U CAaMOOOPa30BaHUIO HAa IPOTSHKEHUH BCEH KU3HU,
7) 9KOJOTHYECKOTO BOCIIUTAHHMS:

9KOJIOTHYCCKH uenecoo6pa3Hoe OTHOIICHHC K MPUPOAC KAaK HMCTOYHHUKY KU3HHU Ha 3€MJIG,

OCHOBC €€ CYIICCTBOBAHUA,

MOBBILICHUE YPOBHSI DKOJIOTUYECKOM KYJIbTYpbhl: MNPUOOpETEHHE OIbITa IJIAHUPOBAHUS

MOCTYITKOB M OLICHKH UX BO3MOXKHBIX TIOCIICJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;
OCO3HaHUeE TTI00aTHHOr0 XapaKTepa IKOJOTHIECKUX MPOOJIeM U IyTel UX pPelIeHus;

CIIOCOOHOCTH UCIOJIB30BaTh MPUOOpEeTaeMble IPU U3YUCHUN OMOJIOTMU 3HAHUS U YMEHUS MPH
peuieHuy npoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPUPOJIONOIL30BaHUEM (COOIIIOIEHUE MTPaBUII
MOBEJICHUS B IIPUPOJIE, HATIPABIICHHBIX HA COXPAHEHHE PABHOBECHUS B SKOCHCTEMAX, OXPAHY BUJOB,

IKOCcHCTEeM, Orochepsl);

AKTUBHOE HENMPUATHE NEUCTBUH, IIPUHOCSIINX BPEI OKPYXKAOUIEN PUPOJHOM Cpelie, YMEHUE
MPOTHO3UPOBATh HEOJIArOMPUATHBIE SKOJIOTHYECKHUE MOCIEACTBUS MPEIIPUHUMAEMbIX NEHCTBHUI U

MpeaoTBpaniaTh ux;

HaJIMYHUC PA3BUTOIO ISKOJOTHUYCCKOI'0 MBIIIJICHUA, 3KOJOTHYEeCKOM KYJIbTYPBI, OIIbITa
JACATCIIBHOCTH 3KOJIOTHYECKOM HAITpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATHCA nmMmn B
HOSHaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ n COHH&J’IBHOﬁ IMPAaKTUKE, TOTOBHOCTH K YYaCcTUIO B

NPAaKTHYECKOH JIESTENbHOCTH YKOJIOTMIECKON HAIIPaBICHHOCTH;
8) LICHHOCTH HaY4YHOT'O TIO3HAHMSL:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

HayKM M OOIIECTBEHHOM MpPAaKTHUKH, OCHOBAHHOTO Ha JWajore KyJIbTyp, CIHOCOOCTBYIOILIETO



OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M UYUTATEIbCKOM KYJIBTYPbI KaK CPEICTBA B3aUMOACUCTBUS

MCKAY JJIOAbMU W TTIO3HAHUA MHPA;

MMOHUMaHuEe crenuPuKku OHOJIOTMM KaK HayKH, OCO3HaHHE €€ poJu B (POPMHUPOBAHUHU
palMOHAIFHOTO HAayYHOTO MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO TPEICTABICHUS 00 OKpYyKarolem
MHUpPE KaK O eAUHCTBE MPUPOIbI, YEIOBEKA U OOIIEeCTBA, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN

U pelIeHUH MPOoOJIeM COXpaHEHUS PUPOJTHOTO PABHOBECHS;

yOEXKACHHOCTh B 3HAYMMOCTH OWOJOTMM JUIS COBPEMEHHOH LMBHIM3ALUU: 00ecredeHUs
HOBOTO YpPOBHSI Pa3BUTHSI MEIUIMHBI, CO3/IaHUSI TEPCHEKTUBHBIX OMOTEXHOJIOTMH, CIOCOOHBIX
pemiath pecypcHbie MpoOIEeMBbl PAa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTeH BBIXOJA W3 TI00ATHHBIX
AKOJIOTMUYECKUX TPOOTIeM M oOecreueHus: mepexoia K yCTOWYMBOMY Pa3BUTHUIO, PAIMOHAIEHOMY

MCIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B IOJIYYEHUM OMOJIOTMYECKMX 3HAHMHW B LENSAX IOBBILEHUs OOLICH
KyJIbTYpBl, €CTECTBEHHO-HAYYHOM TIpPAMOTHOCTH KaK COCTAaBHOW dYacTu (DYHKIIMOHAIBHOU

IPaMOTHOCTH 00yYaroumxcs, opMUpyeMor IpU U3y4eHUN OHOJIOTUY;

IIOHMMaHUE CYIIHOCTH METOAOB II03HAHMS, MHCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh  HCIIOJIb30BaTh TMOJy4YaeMble 3HAHMUS s aHaidu3a W OObBSCHEHHUS SIBICHUN
OKPYXKAIOIIET0 MHpa W MPOHCXOMAAIIMX B HEM HW3MEHEHUH, yMEHHUE JelaTh OO0OCHOBaHHBIC
3aKJTFOYCHUS HA OCHOBE HAyYHBIX ()aKTOB ¥ UMEIOIIUXCS TAHHBIX C LEIbIO MOTYYCHHS TOCTOBEPHBIX

BBLIBOJIOB;

CITOCOOHOCTh CaMOCTOSATENLHO HUCIO0JIH30BAaTh OMOJIOTHYECKHE 3HAHUS AJI pEIICHUA HpO6J’ICM

B pCAJIbHBIX JKU3HCHHBIX CUTYyaAllUAX;

OCO3HAHUEC HICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTH OCYIICCTBJIATH MNPOCKTHYHO H

HCCICOOBATCIIBCKYIO ACATCIIBHOCTE HHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh W CIHOCOOHOCTh K HENPEPHIBHOMY O00pa30BaHUI0O M CaMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAaHUU 110 6HOHOI‘I/II/I B COOTBETCTBHUU C KU3HCHHBIMU

NOTPEOHOCTAMH.

- B mporuecce AOCTHKEHUS THYHOCTHBIX PE3YJIbTATOB OCBOCHHUS OOYYAIOIIUMHUCS MPOTPAMMBI TI0
OMOJIOTMM Ha YpPOBHE CpeIHero oOmero o0pa3oBaHUs y OOYYAIOIIMXCS COBEPIICHCTBYETCS

HMOIMOHAIBHBIA HHTEIUIEKT, MPEAIOJIATraloIii cOPMUPOBAHHOCTD:



CaMOCO3HaHu:A, BKJIIOYaroHIcro CITOCOOHOCTh TTOHUMATh CBOEC OMOIMOHAJIBHOC COCTOSHHC,

BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATIBHOU C(hepbl, ObITh YBEPCHHBIM B ce0e;

CaMOPCryJIMpoOBaHNd, BKIIIOYAOIICTO CAMOKOHTPOJIb, YMCHHUC ITPUHNUMATh OTBETCTBCHHOCTD 3a
CBO€ ITIOBECIACHUC, CIIOCOOHOCTD AnalTUpPOBaTbCAd K SMOLMOHAJIBHBIM HW3MCHCHUAM W IIPOABJIATH

THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBALMM, BKIIOYAIOLIEH CTPEMJICHUE K JOCTHXKCHHUIO LEIH U YCIEXYy,

ONTUMU3M, NHUIITUATUBHOCTL, YMCHUC HeﬁCTBOBaTB, ncxoas u3 CBOMX BOSMO)KHOCTeﬁ;

OMIIATUH, BKIIOYAIOMICH CIIOCOOHOCTh TIOHMMATh SMOIMOHAIBHOE COCTOSHHE IPYTHX,
VYUTHIBATh €r0 TPH OCYIICCTBICHUHM KOMMYHHUKAIIMHM, CIIOCOOHOCTh K COYYBCTBHIO |

COIIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIOYAaIOIIMUX CIIOCOOHOCTD BBICTpanBaTh OTHOIICHHA C APYIrUMU

JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

Conep:xxanue nporpaMmMbl y4e0HOI0 nmpeamera



«buoaorus» 10 kaace

Tema 1. Bnosnorus kak Hayka.

Buonorus xak Hayka. CBsi3b OMOJOTMM C OOLIECTBEHHBIMH, TEXHHYECKUMHU U JAPYTHMHU
€CTECTBCHHBIMU HayKamu, Guiocodueit, ITUKOH, ICTETUKOW M mpaBoM. Pomb Owuonoruu B
(GbOpMHUPOBaHUK COBPEMEHHON HaydHOW KapTHUHBI Mupa. CucTemMa OHMOJIOTHYECKUX HayK. MeTob
MO3HAHUS KUBOM NPUPOAbI (HAOIIOJeHNE, YKCIIEPUMEHT, ONMCaHKue, U3MepeHne, Kiaccupukanus,
MOJICTTUPOBAHUE, CTATUCTHYECKAst 00pa0bOTKA TaHHBIX ).

Hemouctpamuu: Iloptpersi: Y. lapsun, I'. Mennens, H. K. Konbsuos, JIx. Yorcon u
®. Kpuk. Tabmuibl 1 cxembl: «MeTOoIbl TO3HAHUS KUBOW TTPUPOIBI.

JlaGopaTopHble u npakTHyeckue padorsi: [Ipaktuyeckas padora Ne 1. «Mcnons3oBanue
Pa3IMYHBIX METOJIOB IPU U3YYECHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cuCTEeMbI M UX OPraHU3aIUA.

JKusbie cucteMbl (OMOCUCTEMBI) KaK IpeAMET u3ydeHust Ononoruu. OTIMIne )XKUBBIX CHCTEM
0T HeopraHuyeckoi mpupoxabl. CBoCTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3aIMu
OMOCHCTEM: MOJIEKYJISPHBIA, KIETOUHBIM, TKAHEBOW, OPraHU3MEHHBIA, MOMYJISIIMOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChHEPHBIA.

Hemonctpanun: Tabmuiel u cxembl: «OCHOBHBIC IPU3HAKU KU3HHUY, «Y POBHU OpPTaHHU3AIUN
XKUBOH npupoab». O6opynoBanue: Moaenas Mosekynsl JJTHK.

Tema 3. XuMHYeCKHil COCTaB U CTPOCHHE KJIETKH.

XUMUYECKUH COCTaB KJIETKU. XMUMHUECKHUE DJIEMEHTBI: MaKPOAJIEMEHThI, MUKPOIJIEMEHTHI.
Bopa u MunepainbHble BemecTBa. @yHKIIMH BOABI U MUHEPAJIbHBIX BellecTB B kKieTke. [loanep:xanue
ocMotuyeckoro Oamanca. benku. CoctaB U cTpoeHHE OENKOB. AMHHOKUCIOTHI — MOHOMEpPHI
O6enkoB. He3zameHMMble W 3aMEHHMbIE AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIH COCTaB. YPOBHHU
CTPYKTYpbI OEJIKOBOM MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpA).
Xumudeckue cBoicTBa 6enkoB. buomornueckue Gpynkiuu 6enkoB. DepMeHTH — OMOJIOTHYECKUE
katanuzaropel. CTpoeHue (QepmMeHTa: aKTHBHBIM UEHTp, CyOCTpaTHas CHEeUU(UIHOCTb.
Kodepmentsl. Butamunbl. Otnuunst pepMEHTOB OT HEOPraHMYECKHX KaTajau3aTOpOB. YTJIIEBOJbI:
MOHOcaxapuael (TJIIOKO3a, pubo3a | J1e30KCcMpubOo3a), aucaxapunbl (caxaposa, JaKTo3a) H
nosiMcaxapubl (Kpaxmall, IIIMKOTeH, 11euiioio3a). buonornueckue ¢yHKIuU yriaeBoaoB. Jlunuast:
TPUTIULIEPUIBI, dochomunubl, CTEPOMIBI. I'uapodmisHO-THAPOPOOHBIE CBOICTBA.
Buonornueckue Qpynkiun aunuaos. CpaBHEHHE YIIIEBOJOB, OCIKOB M JIMIUIOB KaK MCTOYHHKOB
sHepruu. Hyknennossie kuciotel: JIHK 1 PHK. Hykneotuabsl — MOHOMEPBI HYKJIEMTHOBBIX KHUCIIOT.
Crpoenne u pynkiuu JIHK. Ctpoenne n ¢pynknuu PHK. Buasr PHK. AT®: crpoenue u pynkimm.
Hutonorus — Hayka o kietke. Kierounas Teopus — mpuMep B3auMOJCHCTBUS UJeH U (aKTOB B
HayYHOM TO3HaHUHU. MeTronbl u3ydeHus kieTku. Kierka kak nenoctHas »uBas cucrema. OOmme

NPU3HAKK KIETOK: 3aMKHYTas HapykHas memOpana, monekynsl JJHK kak remernueckuii anmapar,



cucTemMa cuHTe3a Oenka. TUIBI KJIETOK: dyKapHOTHYecKas M IMpokapuoruueckas. OcoOeHHOCTH
CTpOEHHS TIpoKapuoThyeckoil kietku. Kiierounas creHka Oaktepuii. CTpoeHHE dyKapUOTHIECKON
KJIeTki. OCHOBHBIE OTJIMYMS PACTUTENBHOW, >KUBOTHOM M rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpPBbI KIETOK — KJIETOYHAas CTeHKa, MIMKOKaUKC, uX yHkuuu. [Inazmatuueckas memOpana,
e cpoiictBa u pynkuuu. llutornasma u e€ opranounsl. OgHOMEMOpPAaHHbBIE OPraHOUBI KIETKU:
OIIC, ammapat [onbmxu, nu3ocombl. [lomyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MUTOXOHJIPHUH,
rtactu el [Ipoucxoxnenne MUTOXOHApUN U macTuI. Buasl miactua. HememOpaHHbIe OpraHOUIbI
KJIETKW: PUOOCOMBI, KJIETOUHBIM LIEHTP, LEHTPUOIU, PECHUYKHU, KTYTUKH. DYHKIIMN OPraHOUI0B
KJIeTku. Brmouenus. Sapo — perynasTopHblid 1eHTp KieTku. CTpoeHue sapa: sijaepHas 000J104Ka,
KapuoIuia3Ma, XpOMaTuH, SAPBIIIKO. XpOMOCOMBI. TpaHCIOPT BEILIECTB B KIETKE.

Hemonctpauuu: [Toptpersi: A. JleBenryk, P. I'yk, T. llIBanu, M. Ulneiinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. VYunkunc, P. ®pankiun, K. M. Bap. Iuarpammer: «Pacnpenenenue
XUMHUYECKHUX 3JIEMEHTOB B HEKUBOW NMPUpOAE», «Pacrpenenenre XMMUYECKHUX 3JIEMEHTOB B )KUBOM
npupone». Tabmunel u cxemsl: «llepuonnueckas TabmuIa XUMUYECKHX dJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJAB», «buocuHTe3 Oenka», «CTpoeHHe MOJEKynbl Oenka», «CtpoeHue QepMeHTa,
«HyxnennoBeie kucnotsl. [JHK», «Ctpoenue monekynsl AT®», «CTpoeHHe 3>yKapuOTHYECKOU
KIeTKn», «CTpoeHHE KUBOTHOM KIETKW», «CTpOEHHE pacTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIETKN», «CTpOeHHE sapa KIETKN», «YTIeBobI», «JIunuasy. O6opynoBaHue:
CBETOBOM MHUKPOCKOI, O0OpyJOBaHWE [Isl TMPUTOTOBICHUS TIOCTOSIHHBIX W  BPEMEHHBIX
MUKpPOIIPENnapaToB; MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUAIbHBIX KIETOK.

JlaGopaTopHble M mpakTHyeckue padorwi: JlabopatopHas pabora Ne 1. «M3yueHue
KaTaIUTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha MpHUMepe aMuia3bl WM KaTanasbel)y. JlabopaTropHas
pabota Ne 2. «/3yueHue cTpoeHHs KJIETOK PaCTEHU, KUBOTHBIX U OaKTepHil 101 MUKPOCKOIIOM Ha
TOTOBBIX MUKPOINpPENApaTax U X OMUCAHUEY.

Tema 4. FKuzneneaTeJbLHOCTh KJIETKH.

OOMeH BemecTB, WM MeTa00IM3M. ACCUMILISIUS (TUTACTHYECKUH OOMEH) M TUCCUMUIISINS
(oHepreTudeckuii OOMEH) — JBE CTOPOHBI €IWHOTO Mporecca MeTadbonu3Ma. Ponb 3akOHOB
COXpaHEHHUs BEIIECTB M DHEPTHH B MOHUMaHUU MeTa0on3Ma. Tuibl oOMeHa BEelecTB: aBTOTPOPHBIN
u rereporpodHbiii. Poib ¢epMeHTOB B OOMEHE BEIIECTB W TPEBpAICHUU SHEPTHH B KIIETKE.
®otocunTe3. CBeToBast U TeMHOBas ¢a3bl porocuHTe3a. Peakuun dortocunresza. ddhdekTuBHOCTH
dorocunTe3a. 3HaueHue (QoTocuHTE3a NI KM3HM Ha 3emuie. BnusiHHE yClIoBHM cpelnsl Ha
¢doTocuHTE3 U COCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH y KYJIbTYPHBIX pacTeHUN XeMOCHHTES.
XeMOCHHTE3upyIomue O0akTepun. 3HaUYCHUE XEMOCHHTE3a ISl )KM3HU Ha 3emiie. DHepPreTUUeCKHUit
oOMeH B kIleTke. PacierieHre BemecTs, BeIJICICHUE U aKKYMYJIMPOBAHUE YJHEPTHH B KIIETKE. JTaIbl
SHEepreTuueckoro oomena. [nmmkonu3. bpoxkenuwe u ero Buubl. KucinopogHoe OKHCIEHHE, WIN

KJIerouHoe awixanue. OxucnutensHoe ¢ochopunupoBanue. DPPEKTUBHOCTh IHEPrEeTUYECKOTO



obmena. Peakmum wmatpuunHoro cuHTe3a. ['eHermueckas wuHpopmanms u JIHK. Peammzanus
TeHEeTHYeCKOoi MHQpopMmanuu B KieTke. ['eHeTHueckuil koa M ero cBoicTBa. TpaHCKpUIIMS —
matpuunblii cuate3 PHK. Tpancnsamuss — Ouocunres Oenka. Dtanbl TpaHcusauuu. KonupoBanue
aMUHOKHCIIOT. Ponp pubocom B OmocuHTe3e Oenka. Heknmerounele (OpMBI KU3HU — BHUPYCHI.
Ucrtopust otkpeitus BupycoB (.M. MBanoBckuii). OCOOCHHOCTH CTPOCHUS W KU3HEHHBIA UK
BUpycoB. bakrepuodaru. bonesnn pacteHuii, KUBOTHBIX U YEIOBEKAa, BBI3bIBAEMBIC BUPYCAMH.
Bupyc nmmynonedunuta yenoseka (BUY) — BozOyaurens CIIM/la. OOpaTHas TpaHCKpPHUIIIUS,
peBeprasa u unrterpasa. [lpodunaktuka pacnpocTpaHeHHsI BAPYCHBIX 3a00JI€BaHUM.

Hemouctpauuu: Iloptpersi: H. K. Kombeuos, JI. M. UWBanosckuii, K. A. Tumupsszes.
Tabmuner 1 cxembl: «Tunbl mutaHus», «Merabomuzmy», «MHUTOXOHAPHUI», «IHEPreTHUECKUN
obmen», «Xmoporutact», «Portocuntesy, «Ctpoenne JJHK», «Crtpoenune u (yHKIIMOHHMpOBaHHE
reHa», «Cunre3 Oenka», «['eHeTmyeckuii koay, «Bupyce», «bakrepuodarn», «CtpoeHue u
ku3HeHHbIH Mk Bupyca CI11la, 6akrepuodaray, «Pemmukanus JIHK». O6opynoBanue: Moaenu-
anmukanun «Y neoenne JJHK u tpanckpunums», «bnocunres 6enka», «CTpoeHne KIETKU»; MOJENb
ctpykrypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

Knerounsnii nukn, wiM JKW3HEHHBIM LWk kieTku. HMHTepdaza m mmros. [Ipormeccsl,
npoTekaromue B uHTepdaze. Permkanus — peakuuss marpuunoro cuntesa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIA Ha0Op — KapHOTHUM. JIUMIOMIHBIN M TaIUIOMIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuzsl. LuTonornueckne OCHOBBI Pa3MHOXKEHHUS M WHAMBHAYAJIBHOTO Pa3BUTHUS
opranu3moB. [lenenue knetkn — muto3. Ctaguu muto3a. IIpoueccsl, npoucxonasmye Ha pa3HbIX
CTagusix MUTO3a. bronornyeckuit cmpicn MuTo3a. [IporpaMmupyemas rubenb KJISTKH — armonTos.
@DopMbI pa3MHOKEHUSI OPraHU3MOB: O€CI0JI0e U MoI0Boe. BH bl 6€Crooro pa3MHOKEHHS: ACTICHUE
HaJIBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETETATUBHOE Pa3MHOXKEHHE.
HckyccTBEHHOE KJIOHMPOBAaHUE OPraHU3MOB, €0 3HaueHue s cenekuuu. [lomoBoe pasMHokeHue,
ero otinuus ot Oecrionoro. Meiio3. Cranuu meiioza. [Iporecchl, mpoucxoasiye Ha CTaAuaX Meio3a.
[ToBenenue xpomocom B Meinose. Kpoccunrosep. buonornueckuit cMbIC U 3Ha4Y€HHE Meilo3a.
['amerorene3 — mpoiecc 0Opa30BaHMs MOJIOBBIX KJIETOK Yy JKUBOTHBIX. [loOBbIE Kene3bl:
CEMEHHHUKU U simuHuKH. OOpa3oBaHHe U Pa3BUTHE IOJIOBBIX KJIETOK — TraMeT (CIepMaTo30u,
SHULIEKIIeTKa) — criepMaroreHes u oorenes. OCOOEHHOCTH CTPOSHHUSI SIMLIEKIETOK U CIIEPMATO30HU10B.
OmnogorBopenue. Ilaprenorenes. MuauBumyanbHOe pa3BuTHe (OHTOreHe3). DMOpPHOHAIBHOE
pazBuThHe (SMOpHOTreHe3). OTambl SMOPHOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX KHUBOTHBIX:
npobiieHue, racTpyianus, opranorenes. [loctamOpuoHnanbHOE pa3BUTHE.

Tumnbl mocTAMOPHOHATBHOTO PAa3BUTHUS: MPSAMOE, HENpAMOe (JIMUMHOYHOE). BriusiHue cpenpl
Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKAEHHBIE ypoAcTBa. Poct u

PasBUTUC paCTeHHﬁ. OnTorecHe3 OBCTKOBOI'0 pPaCTCHUA: CTPOCHUC CCMCHHU, CTAIUU Pa3BUTHUA.



Hemonctpanuu: Tabmuiel U cxembl: «@DOpMBI  pa3MHOXKEHHS OPTaHU3MOBY», «JIBOitHOE
OIUIOJOTBOPEHUE y LIBETKOBBIX pacTEeHUI», «BereraruBHOE pa3MHOKEHUE pacTeHU», «JleieHue
KIIeTKU Oaktepuity, «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHne XpOMOCOMBI», «KIIETOUHBIN ITUKI,
«Permmukanus JITHK», «Mwuto3zy», «Meito3», «IIpsMoe u HempsiMmoe pa3ButTue», «l'ameroreHes y
MJIEKOTIMTAIOIUX W 4YeloBeka», «OCHOBHBIE CTaauM OHTOreHe3a». OOOpyAOBaHHE: MHUKPOCKOII,
MuUKporpenaparsl  «CrnepMaTo30uibl  MJIEKONMUTAIOWIET0», «SHIIeKIeTKa MJIEKOIHUTAIOIIETOY,
«Kapuoknnes B keTkax Kopelka Jykay, «Jlenenue kinetku»; moaensb JJHK, moxens meradazHoit
XPOMOCOMBI.

JlaGopaTopHble U mpakTH4eckue padorbl: Jlaboparoprnas padora Ne 3. «HaGmomenue
MHUTO3a B KJIETKaX KOHYMKA KOpEMIKa JyKa Ha TOTOBBIX MUKpoTpemnaparax». Jlaboparopuast padora
Ne 4. «I3yyenue cTpoeHus MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HaciieAcTBEHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3anauu renetuku. Mcropus pa3BuTus reHeTuku. Poib nuTonoruu u sMOpHOIOrUU
B CTAaHOBJICHUU TEHETHKHU. BKIag pOCCHICKHMX W 3apyOCKHBIX YYEHBIX B Pa3BUTHE TECHETHKH.
Metonsl TeHEeTUKH (THOPUAOIOTHYECKHA, I[TMTOTCHETUYECKHH, MOJIEKYISIPHO-TeHETUIESCKUN).
OCHOBHBIE TE€HETHYECKHE TMOHATHUS. [‘eHeTudeckas CUMBOJIMKA, HCIONb3yeMasi B CXemax
CKpEIIMBaHWI. 3aKOHOMEPHOCTH HACIEIOBAHUSI TPU3HAKOB, YCTaHOBJIEHHbIE [. MeHnenem.
MoHorubpuaHoe CKpelMBaHue. 3aKoH eInHooOpa3us TMOpuIoB nepBoro nokojenus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paclIeIyIeHUsl MpU3HAKOB. [ unore3a yucToTsl raMer. [loaHOE M HEmoHOE
JoMHHHUpOBaHMe. JuruOpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHUMOIO HACJEJIOBAaHUS MPU3HAKOB.
[{uToreHeTHYEeCKHE OCHOBBI JUTHOPUAHOIO CKpElIMBaHUA. AHAIM3HUPYIOIIEEe CKpEIIUBaHUE.
Hcnonp3oBaHre aHANM3UPYIOUIETO CKPEUIMBAHUSA IS ONpeeeHus reHotuna ocodu. CuerieHHoe
HaclneoBaHue rnpu3HakoB. Pabora T. Moprana no cuemnyieHHOMY Haclie0BaHuio reHoB. Hapymienue
CLUEIUICHUSI TE€HOB B pe3yJbTaTe KPOCCHHIOBepa. XpPOMOCOMHAs TEOPHUsl HACIEACTBEHHOCTH.
I'enernueckue kapthl. ['eHeTHKa moja. XpOMOCOMHOE OMPENEICHUE MoJa. AYTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMeTHble opraHu3mbl. HacnegoBaHue MPU3HAKOB,
CUEIUJICHHBIX C 1T0JIoM. I3MeHYnBOCTh. BUibl H”3MEHYMBOCTHU: HEHACIIEICTBEHHAS U HACIIEICTBEHHASI.
Pone cpembl B HEHACHEACTBEHHOW HM3MEHUMBOCTH. XapaKTEPUCTHUKA MOAU(DUKAITMOHHOM
W3MEHYMBOCTH. BapuanuoHHBII psa W BapuanuoHHas KpuBaid. Hopma peakumm npu3Haka.
KonudecTBeHHbIE M KaueCTBEHHBIC IPU3HAKU M UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHOM
W3MEHUYMBOCTH. HaciencTBeHHas, WM TEHOTHIHYECKas, W3MEHUYMBOCTh. KomOMHaTHBHAs
W3MEHYMBOCTh. MeH03 U TMOJOBOM TMpOIecCC — OCHOBA KOMOWMHATHBHON WM3MEHYMBOCTH.
MyranuonHass u3MeHYMBOCTh. Kiaccudukainus MyTauuii: T€HHbIE, XpPOMOCOMHbBIE, T'€HOMHBIE.
Yacrtora M nOpuuYMHBI MyTanuil. MytareHHsle (akTopbl. 3aKOH T'OMOJOTHYECKUX pSIOB B
HacneacTBeHHoM n3MenunBoctu H. M. BaBuiioBa. BHesiepHast HaciieICTBEHHOCTh U U3MEHYUBOCTb.

I'eHeTnka yenoBekxa.



Kapuotun demoBeka. OCHOBHBIE METOJIbl TE€HETHKM YEJIOBEKA: I'EHEaJOTrH4YeCKUu,
OJIM3HEIIOBBIN, IUTOTEHETUYCCKH, OMOXUMUYECKHI, MOJICKYISIpHO-TeHeTHYecKkuii. CoBpeMeHHOe
ONpeJleJICHUe TeHOTHUNA: MOJHOTEHOMHOE CEKBEHHPOBAaHUE, N€HOTHUIUPOBAHHME, B TOM YHUCIE C
nmomornipio [11[P-ananu3a. HacrmencrBenHble 3a00eBaHUs YCIOBEKA: TeHHBIC OOJIC3HHM, OOJIC3HH C
HACJIEICTBEHHOW  TNpPEeApacloOKEHHOCTbIO, XpPOMOCOMHble  Oone3nu. Comaruueckue U
reHepaTuBHbIC MyTaluu. CTBOJIOBBIE KIIETKH. [[pUHIIUTIBI 340POBOTO 00pa3a )KU3HU, JUATHOCTUKH,
npoQUIAKTUKA W JICYCHHUS TEHETUYECKUX Ooje3Hell. MenuKo-TeHeTUYeCKOe KOHCYIbTHPOBAHUE.
3HaueHUuEe MEIUIIMHCKOM T'€HETUKH B MPENOTBPALICHUHM U JICYCHUHM T€HETUYECKUX 3a00JieBaHUN
YEJI0BEeKa.

Hemonctpauuu: Iloptperst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H.
B Tumodeer-Pecorckuii, H. 1. BapuiioB. Tabnuiibl u cxeMbl: « MOHOTHOPUTHOE CKPEIIMBAHUE H
€ro UUTOTeHETHYECKasi OCHOBa», «3aKOH PAaCLICIVIEHUSI U €r0 LIMTON€HETUYECKass OCHOBAY, «3aKOH
YUCTOTHI rameT», «Jlurubpuanoe ckpemmBanue», «lluTonornueckne OCHOBBI AUTHOPUIHOTO
CKpelIMBaHus», «Meo3y, «B3anmMoneicTBre allIeIbHbIX TEHOBY, «] €HETUYECKUE KAPThl pACTEHU,
JKUBOTHBIX U ueJoBeKa», «l'eHeTuka moja», «3aKOHOMEPHOCTU HACIEAOBAHMS, CIEIJICHHOTO C
nosiom», «KapuoTumnsl 4eloBeKa W KUBOTHBIX», «Buabl m3ameHuuBocTH», «MonudukanuoHHas
U3MEHUYUBOCTHY, «HacnemoBanue pesyc-pakropa», «['eHeTuka rpymnm KpoBu», «MyTanuoHHas
U3MEHUYUBOCTHY. OO0OpyIoBaHHMe: MOJENH-aNIUINKAul  «MOHOTHOPUIHOE  CKPEIUBaHUEY,
«HenonHnoe nomuHupoBaHuey», «JluruOpugHoe ckpemuBanue», «llepekpéct Xxpomocom»;
MHUKPOCKOII B MUKpompemnapat «Jlpozoduna» (Hopma, MyTariuu GopMbI KPbUIILEB U OKPACKH Tena);
repOapuii «I"'0pox TOCEBHOM.

JlaGopaTtopHble M mpakTHyeckue padorbl: JlaboparopHas pabora Ne 5. «M3ydenue
pEe3yNbTaTOB MOHOTHOPHUIHOTO WM AWTHOPUIHOTO CKPEIIMBAHHS Y JIpPO30(HIIBI HAa TOTOBBIX
MUKporpenaparaxy. Jlaboparopnas pabora Ne 6. «3yuenne mMonuuKanMOHHON M3MEHYUBOCTH,
MOCTPOEHHE BapUAIMOHHOTO PsJia U BapUAIMOHHOUW KpuBOit». JlaboparopHas padorta Ne 7. «AHanu3
MyTalui y 1po30(QuIibl HA TOTOBBIX MUKporpenapaTtaxy». [Ipaktudeckas padora Ne 2. «CocTaBieHue
Y aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa W MpoLEcC. 3apoKACHUE CEJeKIUH M AoMecTUKanus. YdeHnue H.
M. BaBuioBa 0 LEHTpax HPOMCXOXKACHUS W MHOT00Opa3us KyJIbTYPHBIX pacTeHui. LleHTpsI
MIPOUCXOKICHHS TOMAIIHUX KXUBOTHBIX. CopT, nmopoja, mraMM. COBpEMEHHbIE METOJIbI CETEKIINH.
MaccoBblil 1 HHANBUIYAIbHBIH OTOOPHI B CEJIEKIIMN PACTCHUM M KUBOTHBIX. OIIEHKa dYKCTEephepa.
brnuskopoacTBeHHOE CKpemuBanue — UHOpuauHT. Ynctas nunusa. CKpelrBaHUue YUCTHIX JTUHUH.
I'erepo3uc, win rubpunHas cwia. HeponcTBeHHOE ckpemuBaHue — ayTOpuauHr. OtaanéHHas
ruOpuau3anys 1 e€ ycrnexu. VICKyCCTBeHHBIN MyTareHes M MoJiyueHue MONUIIONA0B. JlocTrkeHus

CCIICKIINH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIraHU3MOB. buorexnonorus xak oTpaciib MpOU3BOJACTBA.



['ennas wHkeHepus. Otamnbl co3nanus pekomOuHanTHOM JIHK m TpaHCTeHHBIX OpraHus3MoB.
Knerounas wumnxenepus. Kierounble KynbTypbl. MHUKpPOKIOHAIBHOE PAa3MHOKEHHUE PACTEHUMH.
KionupoBanue BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. ODKOJOTUYECKUE U
studyeckue nmpodseMbl. MO — reHeTndecku MOANGUIIUPOBAHHBIC OPTAHU3MEI.

Hemonctpauuu: I[loptpersi: H. M. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, M.
®. UBanoB. Tabmumpl U cxembl: kKapra «L{eHTpbl MPOUCXOXKAECHUS U MHOTO00Pa3Hs KyJIbTYPHBIX
pacteHuii», «llopoabl HOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHil», «OTnanéHHas
rubpunuzamus», «Paborer akagemmka M. ®. HBanoBay, «llomummonnus», «OOBEKTHI
OroTexHOI0THN», «KIeTouHbIe KyJIbTYphI U KJIOHUpOBaHHUE», «KOHCTpyHpoBaHHUE U IEPEHOC T'€HOB,
xpomocom». O6opyaoBaHHE: MYJISHKH TUIOJIOB U KOPHETUIOAOB AUKHX (POPM U KYIbTYPHBIX COPTOB
pactenwii; repbapuii «CeabCKOX03iCTBEHHBIE PACTCHHUSI.

JlaGopaTropHble U MpaKTH4YeCKHe Pad0Thl: DKCKypcus «OCHOBHBIE METOABI U JJOCTUKEHUS
CEJIGKIIMM PAcTeHUH U IKUBOTHBIX (HA CEJEKIMOHHYIO CTaHLHIO, IUIEMEHHYI0 (depmy,
COPTOUCIIBITATENIFHBIA yYACTOK, B TEIUIMYHOE XO3AKWCTBO, J1a00OpaTOpUI0 arpOyHUBEPCHTETA HIIU

HAy4YyHOTO LIEHTPA)».

TeMaTHuyeckoe NIAHKPOBaHUE

n/n | Haummenosanue paznena | KommuectBo | KoHTponbHbIE paboOTHI, JlaGopatopHsle,
U TE€M IIPOTPaMM 94acoB KOJI-BO YacOB [IpakTrueckue paboThl,




KOJI-BO 4dCOB

buonorus kak Hayka

1n/p

JKuBBIE CUCTEMEBI U UX
OpraHu3aIus

XUMHUYECKUU COCTaB U
CTPOCHUE KJIETKH

211/p

KusuenesTensHOCTD
KJIETKHA

PazmBOXeHUE 1
WHIUBUIYyATbHOE
pa3BUTHUE OPraHU3MOB

21/p

HacnencTBeHHOCTD U
N3MEHYUBOCTH
OpraHu3MoOB

3a/p,lu/p

Cenexkuusi OpraHnu3MoB.
OCHOBBI OHOTEXHOJIOTHH

Oo6o0maromiee
MTOBTOPECHHE




I'paduk mabopaTopHbIX U TpaKTUUYECKHX padboT mo ouonoruu 10A kiace

Ne [Inanupyemas | daxtuueckas nara Tewma 3ansTHA
n/n JaTa
| [1/p Nel «Mcrionp30BaHn€e pa3IuIHBIX METOIO0B MPU
U3Yy4EHUH OMOJOTMYECKHX 00BEKTOBY.
5 JI/p Nel«3yueHre KaTadUTUICCKOM aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpe aMHIIa3bl HIIM KaTaJlasbl)».
Jl/p Ne2«M3yueHue CTpoeHHsI KJIETOK PacTEeHHH,
3 YKUBOTHBIX U OaKTepuil O] MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPEINapaTax U UX OIKUCAHUE.
4 JI/p Ne3«HabnroneHre MUTO3a B KJIETKaX KOHUHKA
KOpEIIKa JIYKa Ha TOTOBBIX MUKPOIIPENapaTaxy.
5 JI/p Ned«3ydenue cTpoeHHS MOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIpenaparax.
Jl/p N5« 3ydyenune pe3yabTaToB MOHOTHOPHIHOTO U
6 JUTHOPUIHOTO CKPEIIMBAaHUA Y APO30(QHIIbI HAa TOTOBBIX
MHKpOIpenaparax».
JI/p Ne6«3yueHre MoaudUKaMOHHON U3MEHUYUBOCTH,
7 MOCTPOCHUE BAPHALMOHHOTO Psiia M BAPHALMOHHOMN
KpHUBOI.
] JI/p Ne 7 «Ananus Mmytauuii y Apo30Quisl Ha TOTOBBIX
MHKpOIpenaparax».
9 [I/p Ne 2 «CocraBneHue H aHaIU3 POJIOCIOBHBIX
YeN0BEKay.
Okckypeust «OCHOBHBIE METOJIbI M JOCTHKEHUS CENIEKIIMH
pacTeHUH U JKUBOTHBIX (HAa CEJIEKLIMOHHYIO CTaHILUIO,
10 IUIEMEHHYIO (hepMy, COPTOHCIBITATENILHBIN y4YacTOK, B

TETUTUYHOE XO3SMCTBO, TAOOPATOPHIO arpoOyHHUBEPCUTETA
WJIM HAYIHOTO IICHTPA)».




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

Ne [Inanupyemas | daxtuueckas nara Tewma 3ansTHA
n/n JaTa
| [1/p Nel «Mcrionp30BaHn€e pa3IuIHBIX METOIO0B MPU
U3Yy4EHUH OMOJOTMYECKHX 00BEKTOBY.
5 JI/p Nel«3yueHre KaTadUTUICCKOM aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpe aMHIIa3bl HIIM KaTaJlasbl)».
Jl/p Ne2«M3yueHue CTpoeHHsI KJIETOK PacTEeHHH,
3 YKUBOTHBIX U OaKTepuil O] MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPEINapaTax U UX OIKUCAHUE.
4 JI/p Ne3«HabnroneHre MUTO3a B KJIETKaX KOHUHKA
KOpEIIKa JIYKa Ha TOTOBBIX MUKPOIIPENapaTaxy.
5 JI/p Ned«3ydenue cTpoeHHS MOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIpenaparax.
Jl/p N5« 3ydyenune pe3yabTaToB MOHOTHOPHIHOTO U
6 JUTHOPUIHOTO CKPEIIMBAaHUA Y APO30(QHIIbI HAa TOTOBBIX
MHKpOIpenaparax».
JI/p Ne6«3yueHre MoaudUKaMOHHON U3MEHUYUBOCTH,
7 MOCTPOCHUE BAPHALMOHHOTO Psiia M BAPHALMOHHOMN
KpHUBOI.
] JI/p Ne 7 «Ananus Mmytauuii y Apo30Quisl Ha TOTOBBIX
MHKpOIpenaparax».
9 [I/p Ne 2 «CocraBneHue H aHaIU3 POJIOCIOBHBIX
YeN0BEKay.
Okckypeust «OCHOBHBIE METOJIbI M JOCTHKEHUS CENIEKIIMH
pacTeHUH U JKUBOTHBIX (HAa CEJIEKLIMOHHYIO CTaHILUIO,
10 IUIEMEHHYIO (hepMy, COPTOHCIBITATENILHBIN y4YacTOK, B

TETUTUYHOE XO3SMCTBO, TAOOPATOPHIO arpoOyHHUBEPCUTETA
WJIM HAYIHOTO IICHTPA)».




IToypouHoe mIaHWpOBaHKE

Ne i/t

JaTta IMpOBCACHUA

TeMa ypoka

KonmuectBo
JacoB

Koppektupoka

[Tnanupyemast ®dakTuueckas

Tema 1. buosiorns kak Hayka

Bbuonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOLIECTBEHHBIMHU, TEXHUIECKUMHU H
JIPYTUMH €CTECTBEHHBIMU Haykamu. Cuctema OHONOrniueckux Hayk. Ponp 6uonorun
B ()OpPMHPOBAaHUH COBPEMEHHOHN HayYHOH KapTHHBI MUpA.

MeToabl TO3HAaHUS KUBOK NPUPOALL. L[1/p Ne | «Hcnoav3osanue pasiuyHbix Memooos
npU U3yyeHuu OUON02U4eCKUX 00bLEeKmMosy.

Tema 2. JKuBble cucTeMbl 1 MX OPTraHU3aI U

YKuBbie cuctembl (OMOCHCTEMBI) KaK PeaMET n3ydeHus onosorun. OTIu4ne 5KUBBIX
CHUCTEM OT HeOpTraHHUYeCKOH MpUpoibl. CBOKWCTBA OMOCHCTEM U MX pazHooOpasue.
YpoBHU OpraHu3anuu OUOCUCTEM.

Tema 3. XumMu4ecKHii COCTaB H CTPOCHHE KJIETKH

XUMHUYSCKUN COCTaB KICTKH. X MMHUUCCKHE JICMCHTHI: MaKpO3JICMCHTHI,
MHKPO3JICMCHTEIL. Bonaun MHHCPAJILHBIC BCIICCTBA. (DYHKI_[I/II/I BOJbI U MUHCPAJIbHBIX
BCHICCTB B KJICTKC. Hoz[,uepmaHI/Ie OCMOTHYECKOT0 Oamanca.

Benku. CoctaB u ctpoeHne OEIKOB. AMUHOKHCIOTEI — MOHOMEPHI OCITKOB. Y pOBHH
CTPYKTYPBI OCITKOBOM MOJIEKYJIBI. XMMUYECKUE CBOMCTBA OEIKOB. bromorndeckue
dbyHKIIMHA OSITKOB.

depmenThl — OMoNoruYeckue katanuzaropel. Ctpoenue gpepmenta. KopepmeHTsLI.
Buramunbl. OTinuns GepMEHTOB OT HEOPraHUUECKHUX KaTalu3aTopoB. JI/p Ne [
«H3yuenue kamamumuecko aKkmusHOCHU (hepmMenmos (Ha npumepe Kamaiazol)y.

Yrnesonbl. buonornueckue GpyHkuuu yriesoaos. Jlunuael. buonormueckue
¢byakann munuaoB. CpaBHEHHE YTIIEBOAOB, OCITKOB ¥ JIUTHIOB KaK HCTOYHHKOB
DHEPTUH.

Hykneunossie kucnotsl. Crpoenue u pynxuun JHK. Ctpoenne u pynkun PHK.
Bunsr PHK. ATO.

]_II/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TCOpH4.. MCTO,Z[BI HU3YUYCHHA KIICTKU.




10

KireTka kak miesocTHas knuBas cucreMa. O0mmme Mpu3HaKu KIETOK.

11

THITBI KJIETOK: SyKapHOTHUYEeCKas M MpoKapuoTudeckas. OCOOEHHOCTH CTPOCHHUS
MPOKAPUOTHYECKON U SyKapHOTHYECKON KIETKH. JI/p Ne 2 «H3yuenue cmpoenust
KI1emOoK pacmenutl, HCUBOMHbIX U baxmepuii no0 MUKPOCKONOM HA 20MOBbIX
MUKPONPEnapamax u_ux onucauuey.

Tema 4. ' KuznenessTeJLHOCTDL KJIETKH

12

Buocunres Oenka. ['eHeTnueckwmii koa u ero cBoiicTa. [ eHeTnueckast uHGOpMAaIus u
JIHK. Peanmzarus remeTndeckoil HHGOpMaINNY B KIETKE.

13

buocunres Oenka. Peaknuy MaTpUdHOTO CHHTE3a. TPaHCKPHUIIHS — MAaTPUIHBIN
cunre3 PHK. Tpancisus. Stansl Tpancisiaun. Poas pubocoM B OuocunTese Oenka.

14

HexneTounsle GpopMbl k3 — BUPYCHL. Mcropus otkpeitus Bupycos ([1.U.
NBanoBckwuit). OCOOEHHOCTH CTPOCHUS U KU3HCHHBIHN UK BUPYCOB. baktepuodarm.
Bonesnu pacteHuii, )KUBOTHBIX U Y€lI0BEKa, BhI3bIBaeMbie BUpycamu. [Ipodunakrika
pacnpocTpaHeHus] BUPYCHBIX 3a00JICBaHHIA.

15

OOMeH BelIecTB, WIH METa00IM3M. ACCUMHIISIINS (TIIIACTHUECKUI OOMEH) U
JUCCUMIIALHA (SHEpreTndeckuii oOMeH). Pob 3aKOHOB COXpaHEHHMS BEIIECTB U
SHEPTUH B MOHWMaHUU MeTabonu3ma. Turel oOmMeHa BemecTB. Ponb (epMeHTOB B
0o0OMeHe BEIECTB U NPEBPAICHIH YHEPTUH B KIIETKE.

16

DHepreTHIecKuit 0OMEH B KJIETKE. DTaIbl 3HEPreTHIecKoro oomMena. [ ko3,
BbpoxeHue u ero BUibI.

17

dotocuHTe3. 3HaUYeHNE (HOTOCHHTE3a IS )KU3HU Ha 3eMyie. XeMOCHHTE3. SHAUCHHE
XEMOCHHTE3a JUIsl )KU3HU Ha 3emIle.

Tema 5. PazMHoOKeHHE M MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB

18

Knetounslii nuK, WK )KU3HEHHBIA UK KJIeTKU. MHTepdaza u muto3. Cragun
MuTo3a. CTpoeHre XpOMOCOM. XPOMOCOMHBIM HAOOp — KapuoTHIl. JI/p Ne 3
«Habmodenue Mumosa 6 Kiemkax KOHYUKA KOPeWKa VKA Ha 20MOGblx
MUKDONPEnapamaxy.

19

DopMBI pa3MHOKEHHS OPTaHU3MOB: Oecronoe 1 nonoBoe. Buasl 6ecronoro
pa3sMHOXKeHUsl. VICKyCCTBEHHOE KJIOHMPOBAaHUE OPraHU3MOB, €0 3HaU€HHE AJIS
CEJIEKIIUU.




20

I'amerorenes — mpoiiecc 00pa30BaHus MOJIOBBIX KJICTOK Y dKHUBOTHBIX. Meiio3.
Cramun Meiio3a. broorudeckuii CMBICT B 3HAaYCHUE Meo3a.

21

OmtonotBopenue. Ilaprenorenes. JI/p No 4 «Hzyuenue cmpoenus noioewix Kiemox
HA 20MO8bIX MUKDONDENAPAMaxy.

22

WuauBunyanbHoe pa3BuTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (AMOPHOIEHE3).
Dranbl SMOPUOHATLHOTO Pa3BUTHS Yy IO3BOHOYHBIX JKUBOTHBIX. [locTaMOpHOHANIBEHOE
pasButue. THUITBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB

23

[Ipeamer u 3agaun revetuxu. Mcropus pa3BuTus reHeTUKU. Poib nuronoruu u
SMOPHOJIOTUH B CTAHOBIICHUW I'eHETHKU. BKI1ag poCCHHCKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE reHEeTUKU. MeTo bl reHeTuKkU. OCHOBHBIE TCHETUYECKUE TTOHSTHS.
['eneTnyeckasi CHMBOJIMKA.

24

3aKOHOMEPHOCTH HACJIeI0OBaHKs IPU3HAKOB, YCTaHOBIEeHHbIC [ . MeHenem.
MoHoruOpuIHOE CKpeIMBaHue. 3aKOH €AMHO00Pa3usi THOPUIOB IIEPBOTO
nokonenust. [IpaBuino MOMUHUPOBaHHS. 3aKOH pacIierIeHUs MPU3HakoB. [ umore3a
qrcTOThI raMeT. [10IHOe M HEeMOIHOE TIOMUHUPOBAHHE.

25

JuruOpuaHoe CKpelnBaHue. 3aKOH HE3aBHCUMOTO HACIIEA0OBAHS [IPU3HAKOB.
ITuTtoreHeTHYECKE OCHOBBI AUTHOPHUIHOTO CKPENTHBAHMS. AHATU3UPYIOIIEE
ckpeniBanue. Vcnonb30BaHue aHATM3UPYIONICTO CKPEIIUBAHIS TS ONPECICHUS
TE€HOTHIIA 0COOM.

26

CueruieHHOE HacieoBaHue npru3HakoB. Pabota T. Moprana no crierieHHOMY
HACJIEIO0BAHUIO T€HOB. JI/p Ne 5 «Usyuenue pe3yibmamos MoHo2UOPUOHO20 U
Ou2UbOpPUOH020 CKpewu8anus y Opo30QPuibl Ha 20MOEbIX MUKDONDENApAmaxy.

27

I'eneTuka mona. XpOMOCOMHOC OIMPEACIICHUC 110J1a. AYTOCOMI:I U ITOJIOBBIC
XpOMOCOMBI. HacnenoBanue IIPU3HAaKOB, CHCIIJICHHBIX C ITOJIOM.

28

W3meHnunBoCTh. Buibl H3MEHUNBOCTH: HEHACIIEACTBEHHAS M HACIEICTBEeHHAs. Porb
Cpellbl B HEHACIICACTBEHHON U3MEHYUBOCTH. JI/p Ne 6 «H3yuenue moougukayuonuou
UBMEHYUBOCU, NOCMPOEHUEe 8APUAYUOHHO20 POA U BAPUAUUOHHOU KDUBOLLY.

29

HacnencTBennas, wim reHOTHIINYECKasi, N3MEHYNBOCTh. KoMOMHaTHBHAS
M3MEHYMBOCTh. MyTallMOHHAs U3MEeHYMBOCTh. Kitaccubukanus myranwmid. JI/p Ne 7
«AHanuz mymayuii y Opo30puivl Ha 20MO8bIX MUKDONPENAPAMAXy.




30

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHbBIE METO/IbI TCHETUKU YEJIOBEKA.
CoBpeMeHHOE ompezeicHie reHoTua. HacieacTBeHHbIe 3a00/1cBaHUS YEIOBEKa.
I/p Ne 2 «Cocmasnenue u anaius poooCio6HbIX YEI08EKaAN.

Tema 7. Cesexkuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH

31

Cenekuus Kak Hayka U poluecc. 3apoKIeHUe CEeIeKIUU U JOMECTUKAIMA. YYyeHne
H. . BaBunoBa o neHTpax NpOUCXOXKICHHUS M MHOT000Pa3us KyJIbTYPHBIX
pacTeHHi. LIeHTpsl IpONCXOKIEHNS JOMAITHUX )KUBOTHBIX. COpT, MOPOAA, IITaMM.

32

CoBpeMeHHBIE METOBI CEeJICKIINUA. MacCOBBIA U HHANBUAYATLHBIN OTOOPHI B
CEJICKIINH PacTeHUH u KUBOTHBIX. MHOpuauHr. ['eTepo3uc. AyrOpumunr. Ixckypcus
«OcHogHble MemoOdbl U QOCIMUICCHUS CEeKYUU PACMEHUL U ICUBOMHBIXY.

33

buotexHomorus kak oTpacib NPOU3BOJACTBA. | eHHAs HHKEHEPHsL. DTanbl CO3AaHU
pexomoOunanTHoH JIHK 1 TpancreHHbIx oprann3mMoB. KiieTouHast HHXSHEpHSI.
MUKpOKIOHAIBHOE pa3MHOXKEHUE pacTeHuil. KiloHMpoBaHuE BBICOKOIPOAYKTUBHBIX
CEBCKOXO03SMCTBEHHBIX OPTaHU3MOB. DKOJIIOTUYECKUE U ITUICCKUE TPOOIICMEL.
I'MO.

34

00o061maroIee MOBTOPCHHE.

HToro

34




