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1.IlosicHUuTEALHAS 3aIHCKA

Pabouas nporpamma yuebnoro npeamera OVIIL.12 buonorus npeanasHadeHa i U3YYCHHS
OMONIOrMM TPU peaju3alul CpeAHero oOiiero oOpa3oBaHUS B MpeleiIax OCBOEHHUS IPOrpPaMMBI
MOJTOTOBKH CIIEIIMATIMCTOB CpeaHEro 3BeHa 1o crnenuanbHocTsm: 31.02.01 Jleuebnoe neno, 31.02.02
Axymepckoe neno, 34.02.01. Cectpunckoe aeno.

VYuebnsiii npeamer OVYIL.12 buonorus npuHamiexuT npeaMeTHoit obmactu «EctecTBeHHO-
HayuyHble nipeamMeTsly, I'OC cpennero obiero oOpa3zoBaHus, U U3y4aeTcsi B COCTaBE 00sA3aTeIbHBIX
y4eOHBIX IPEIMETOB 00111e00pa30BaTEIHLHOIO UK.

[Ipeamer sBisieTcss npoduibHBIM TIpeaMeToM obmeoopazoBatenbHoro nukima I[IICC3 u
uszydaercs Ha yrayonenHom ypoBHe PI'OC cpemnero obOmiero oOpa3oBaHUs C y4eTOM crenu(uku
OCBaMBaeMOM CHEIUAIBHOCTH.

Pabouas mporpamma yuebnoro npeamera OYII.12 buonorus pazpaborana Ha OCHOBE TpeboBa-
Hul K pesyabTataM ocBoeHuss PI'OC COO, a takxke paboueld mporpaMMbl BOCTIUTAHHS.

VYuebublii npeamer «buosnorus» yriyOoaEHHOTO YPOBHS H3YYEHHUS SBISIETCS OJHUM U3
KOMITOHEHTOB TpeaMeTHON obnactu «EctecTBeHHO-Hay4Hble mpeaMeTsD». COrflacHO MOJO0KEHUSIM
®I'OC COO mnpodunpHble y4eOHBIE MPEIMETHI, U3ydyaeMble Ha YIIYOJEHHOM YpPOBHE, SIBISIIOTCS
criocobom muddepenimanuu 00y4eHUs] HA YPOBHE CPEIHEro OOIIero oOpa3oBaHUsS W TPU3BAHBI
o0ecreynTh MPEeeMCTBEHHOCTh MEXJly OCHOBHBIM OOIIUM, CPEIHUM OOIIMM, CpEAHMM Ipodeccuo-
HAJIGHBIM M BBICIIMM 00pa3zoBaHHeM. B TO ke Bpemst KaxIblid U3 dTHX Y4eOHBIX MPEIMETOB JIOJDKCH
OBITh OPHCHTUPOBAH HA MPHOPUTETHOE pEIICHHE OO0pa30BaTEeNbHBIX, BOCIHTATEILHBIX U Pa3-
BHBAIOIIIMX 3a]1a4, CBSI3aHHBIX ¢ MpodopueHTanueil 00y4aromuxcs 1 CTUMYJIUPOBaHUEM HHTEpeca K
KOHKpPETHOM 00JacTH HAy4YyHOTO 3HAHHS, CBSI3aHHOIO C OMOJIOTHEl, MeIUIIMHOMN, SKOJIOTHEH, IICUXO-
JIOTHEH, CIOPTOM UM BOCHHBIM JIETIOM.

[TporpamMma o Ouosnoruu Ja€T mMpeACcTaBlIeHUE O LIETH U 3a7auax U3yueHus: yueOHoro npeame-
Ta «buonorus» Ha yriyOoaéHHOM ypoBHE, ompejesseT o0s3aTeabHoe (MHBApHAHTHOE) MPEIMETHOE
CoJIepKaHue, €ro CTPyKTypHUpOBaHHME IO pasjesiaM U TeMaM, PeKOMEHAYeT MOCIel0BaTeIbHOCTb
u3yueHHs: y4eOHOro Marepuana ¢ y4éTOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSA3EH, JOTHKH
y4eOHOro mpolecca, BO3pPACTHBIX OCOOCHHOCTeH oOyuwaromuxcs. B mporpamme mo Ouonoruu
peann30BaH MPUHIMIT TMPEEMCTBEHHOCTH C H3YYCHHEM OHOJIOTHH Ha yPOBHE OCHOBHOT'O OOIIETro
oOpasoBanus, Onaronapsi 4emy MpOCMaTPUBAETCS HAMPABICHHOCTh Ha MOCJIEAYIONIEe pa3BUTHE OUO-
JIOTHYECKUX 3HAHWH, OPHEHTUPOBAHHBIX Ha (DOPMUPOBAHHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
HKOJIOTMYECKOTOMBIIIUICHUS, [TPEICTaBICHUI0310pOBOMOOPA3eKU3HI, HABOCTUTAaHHE OEpEeKHOTO OT-
HOIICHHS K OKPY’KAIOIIeH MPUpOIHON cpene. B mporpamMme mo GMOIOTHH Tak)Ke TTOKa3aHbl BO3MOXK-
HOCTH y4eOHoro npenmera «buosorus» B peanuzanuu tpedoBanuii ®I'OC COO k miaHUPyeMbIM
JUYHOCTHBIM, METANPEeIMETHBIM U MPEAMETHBIM pe3yiabTaTaM 00ydeHHs U B (OPMHUPOBAHUH OCHOB-
HBIX BUJOB y4eOHO-TIO3HABATEIBHON AESITETLHOCTH 00YYaIOIIUXCs 10 OCBOSHUIO COJIEep:KaHus OMO-
JIOTMYECKOro 00pa30BaHus Ha yPOBHE CPEHEro 00I1ero o0pa3oBaHusl.

OcCHOBY cofiep>KaHusI COCTaBJISIET CUCTEMa OMOJOIMYECKHX 3HAaHUM, MOJyYEeHHBIX MPU U3yue-
HUHM O0YYaroIUMHUCS COOTBETCTBYIOLIMX CHCTEMAaTHUYECKUX Pa3/esioB OMOJIOIMH Ha YpPOBHE OCHOB-
HOro o0rmiero oOpa3oBaHus, 3T 3HAHMA TMOMYYalOT pa3BUTHE. Tak, pacIMpeHsl U YIiayOJaeHsl OHo-
JIOTHYECKUE 3HAHUS O PACTCHHUSX, JKMBOTHBIX, I'puOax, OaKTepHsX, OpraHu3Me 4YelloBeKa, OOIInX
3aKOHOMEPHOCTSAX KH3HH, IOTOJHUTEIFHO BKJIIOYEHBI OMOJIOTHYECKHE CBEACHUS TNPHUKIATHOTO U
MIOMCKOBOI'O XapakTepa, KOTOPble MOXHO HCIOJb30BaTh KaK OPUEHTUPBI JJISANOCIEIYIOIErOBbIOO-
pamnpodeccun. BozaMokHATAKKEUHTETPAITUIONOIOTHUECKIX
3HaHUHCCOOTBETCTBYIOIIMMU3HAHUSIMU, 10Ty Y€ HHBIMUOOyYaIOIIUMHUCSIPUN3YYeHUH  (PU3UKH, XU-
MUH, reorpa@uu U MaTEMaTHKH.



CTpyKTypa IporpaMMBbI 0 OHOJIOTUU OTPAKAET CUCTEMHO-YPOBHEBBIN U ABOJIOIMOHHBIN MOJI-
XOJIbI K M3yueHuto ounonoruu. CorjiacHO UM, U3Yy4arOTCsS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIC
JUUISL KUBBIX CHCTEM Pa3HOTO YPOBHS OpPraHU3alllM, SBOJIONMH OPTraHUYECKOTO MHUpa Ha 3emie, Co-
XpaHeHUs] OMOJIOTHYECKOT0 pa3Ho00pasus IIaHeThl. V3y4aroTcs OCHOBBI MOJIEKYJISIPHOM M KJIETOY-
HOM OMOJIOTHH, YMOPHOJIOTUN ¥ OMOJIOTHH Pa3BUTHS, TCHETUKHA U CENEKINH, OMOTEXHOJIOTHH U CHH -
TETUYECKOW OMOJIOTHH, aKTYaTU3UPYIOTCS 3HaHUS OOydYaromuxcsi 1Mo OOTaHHWKE, 300JI0THH, aHa-
TOMUH, (PU3MOJIOTHU YelloBeKa. B mporpamMmy Takke BXOIUT HM3YUYEHHE SBOJIOIMOHHOTO YYCHHS,
OCHOB 2KOJIOTHH M YUCHHsI 0 Onocdepe.

VYueOHblit npeamet «buonorus» npu3zBaH 00eCIEYUTh OCBOSHUE 00YYaIOIUMHCS OHOJIOrHYe-
CKMX TEOpUH UM 3aKOHOB, HJEH, NPUHIMIOB M TMPaBUi, JEXKAIUX B OCHOBE COBPEMEHHOI
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUN O CTPOEHUU, MHOI000Opa3uu U OCOOCHHOCTSIX KIIETKH,
OpraHusma, MOIYJIALUN, OHOLEHO03a, 3KOCHUCTEMbI, O BBIIAIOUIMXCS  HAYYHBIX JOCTH)KEHUSX,
COBPEMEHHBIX HCCIIEIOBaHUAX B OMOJOTMH, MPUKIAJHBIX aCHEKTax OMOJIOTMYEeCKUX 3HaHWH. [lyis
Pa3BUTHS M TOAJIEPKAaHUSIMHTEPECA00YYAOIINXCAKONOIOTHHHAPSI Ty CO3HAYUTEIIEHBIMOOBEMOM TEO-
PETUYECKOTO MaTepHajia B COJCPKAHWU MPOTPAMMBI MO0 OMOJOTHH TPEAYCMOTPEHO 3HAKOMCTBO C
UCTOPUEH CTAHOBJICHMS M Pa3BUTHS TOM WJIM MHOM 00NacTh OMOJOTHH, BKJIAJIOM OTEYECTBEHHBIX W
3apyOexKHBIX YUEHBIX B PEIICHNE BAKHEHIINX OMOTOTHUYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Llens n3ydenust yueOHoro npeamera «buonorus» Ha yrimyOnEéHHOM ypOBHE — OBIIZICHUE 00Y-
YAIOIUMHUCA 3HAHUSMH O CTPYKTYpHO-(YHKIIMOHAJBHON OpraHU3allMM XKHBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHre yMEHUN HCIONIb30BaTh 3TH 3HAHUA B (OPMHUPOBAHMU WHTEpEca K Ompe-
Jen€HHOM 00acTu mpodeCcCUOHAIBbHON NeSTeIbHOCTH, CBA3aHHOW C Ouoyiorued, Wiu K BbIOOpY
y4eOHOTO 3aBEACHHUS TSI POIOJDKEHUS OUOIIOTHYECKOTO 00pa30BaHHUS.

JlocTikeHue e u3ydeHus yueonoro npeamera «buonorus» Ha yriay6néHHOM ypoBHE obec-
MIEUYNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHME OOYYaIOMIMMHUCS CHCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpHUSAX, KOHLEMIUAX, TUMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M TMpaBWiaX, COCTABIISIIOIIMX
COBPEMEHHYI0 €CTECTBEHHO-HAay4YHYI0 KapTHHY MHUPA; O CTPOSHHH, MHOr000pa3uu U 0COOEHHO-
CTSIX OMOJIOTMYECKHUX CUCTEM (KJIETKA, OPTaHW3M, TOIMYJISIIIHS, BHJ, OHOreoieHo3, ornocdepa); o BbI-
JAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHUIX B ONOJIOTHH;

O3HaKOMJIEHHE O0YYaIOIIMXCsl C METOJaMH TMO3HAHUS >KUBOM MPUPOABI: UCCIIEI0BATENbCKUMHU
MEeTOaMH OMOJIOTUUYECKHX HAayK (MOJIEKYJSIPHON U KJIIETOYHOW OMOJIOTHH, IMOPHUOJIOTHU U OUOJIOTHH
Pa3BUTHS, TEHETHKH U CENIEKIIUHN, OMOTEXHOJIOTHMH U CHHTETUYECKONH OMOJIOTUH, TAJIEOHTOIOTHH, IKO-
JIOTHH); METOAAMHU CaMOCTOSTEILHOTO MPOBEJCHUS OMOJIOIMUECKUX UCCIICAOBAaHUM B 1aOOPaTOPUH U
B IIpupoie(Hab0IeHIe, U3MEPEHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJICHUE O0YYAIOIIUMUCS YMEHHSIMHU: CAMOCTOSATEIBHO HAXOUTh, aHATM3UPOBATH M HCITOJIh-
30BaTh OMOJOTHYECKYIO HH(POPMAIINIO; MOJIb30BAThCS OMOIOTUYECKON TEPMUHOJIOTUEN U CUMBOJIIH -
KOH; YCTaHABIMBATh CBS3b MEXKIY Pa3BUTHEM OHOJIOTHH U COIMATbHO-3KOHOMHYECKUMHU U KOJIOTH -
YeCKMMHU NpoOJeMaMu 4eJI0BEYEeCTBA; OILEHUBATh TOCIEACTBHS CBOGH JEATEIBHOCTH IO OT-
HOILICHHUIO KOKPY KaIOLIEHITPUPOTHOKCPEIE,COOCTBEHHOMY3/I0POBBIOM3I0POBBIOOKPYKAIOIIUX  JIFO-
neit; 000CHOBBIBATh M COOMIOAATH MEpPhI MPOYUIAKTUKU MHPEKIMOHHBIX 3a00JI€BaHUM, TpaBHIIa MO-
BEJICHUS B IIpHUpojie U obecriedeHusi 6€30MacHOCTH COOCTBEHHOM KU3HEACSATEILHOCTH B Upe3BbIUaii-
HBIX CUTYalUsX IPUPOJHOTO ¥ TEXHOTCHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHbBIE Ha-
YUHBIE OTKpBITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y OOYYAIOIIMXCS HWHTEIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEW BITpoOIecce-
3HAKOMCTBACBBIIAIOIMMHUCSOTKPBITUIMUHCOBPEMEHHBIMUHCCIICIOBAHUSAMI B OWOJIOTHH, pela-
eMBIMH €10 MTPOoOIeMaMu, METOI0JI0THEl OMOJIOrMYECKOT0 HCCIIeJOBAHUS, IPOBEICHUS SKCIICPUMEH -
TaJIbHBIX MCCIICIOBAHMM, pelieHHs] OMOOTHUECKUX 33/1a4, MOACIHPOBAHUS OUMOJIOTMYECKUX OOBEK-
TOB U MPOLIECCOB;



BOCIIMTAHUC Y 06yqaloumxcs1 IOCHHOCTHOT'O OTHOILICHHUSA K JKUBOH mpupoaec BUCJIOM U K OTACIIb-
HBIM €€ 00BEKTaM U SBJICHUSAM; (POPMHUPOBAHNE IKOJIOTHUECKON, TEHETHUECKOW TPaMOTHOCTH, 00IIIen
KYJIBbTYpbI IIOBEICHUS B IPUPOJEC; MHTETPALINN €CTECTBEHHO-HAYyYHBIX3HAHNM;

npuoOpeTeHne 00yJarOIMUMHC KOMIIETEHTHOCTH B PAIlMOHAIIBHOM MPUPOAOIIOIH30BaHUHU (CO-
OJIFO/ICHHE TIPABWIT TIOBEACHUS B IPUPOJE, OXpPaHBI BUIOB, IKOCUCTEM, OMOCHhEPHI), COXpaHEHUH COO-
CTBEHHOTO 37I0POBbS U 37I0POBbSI OKPY KAIOIINX JIIOAEH (COOMI0IeHNsT Mep TporIIakTHKH 3a00JIeBa-
HUI, oOecrieueHre 0€30MacCHOCTH JKU3HECSITEIPHOCTH B UYPE3BBIYAWHBIX CHTYAlUSAX MPUPOIHOTO U
TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIIOJb30BaHUS OWOJOTMYSCKUX 3HAHMW W  YMCHUM B
MOBCETHEBHOM JKU3HU;

CO3/IaHHME YCIIOBUH MJi1 OCO3HAHHOTO BHIOOpa OOyYaromMMHCS HHIUBUIYadbHOUW 00pazo-
BaTeIbHONH TPACKTOPUHU, CIHOCOOCTBYIOIIEH MOCIEAyIomeMy MpodeCCHOHATHPHOMY CaMOOIpeene-
HUIO, B COOTBCTCTBUU C UHANBUAYAJIbHBIMU HHTCPCCAMHU U HOTpGGHOCTHMI/I peruoHa.

OT60p OpraHU3aMOHHBIX (HOPM, METOJIOB U CPEJICTB OOYUYCHHSI OMOIOTHH OCYIIECTBISETCS C
yU€TOM CTIeU(HUKHU €r0 COJACPKAaHUs U HAIIPABICHHOCTH Ha MPOJODKEHHE OMOIOTHIECKOro 00pazo-
BaHUS B OPTaHHU3AIUIX CPEIHEr0 MPO(HECCHOHATLHOTO U BBICIIIET0 00pa3oBaHUS.

O0s13aTeNIbHBIM YCIIOBHEM MPU 00yUE€HUU OMOJIOTHH Ha YTITyOJIEHHOM YPOBHE SIBJISIETCS BBITION-
HEHUE MPOSKTHBIX padoT, TeMaTHKa KOTOPBIX OMpPESIsIeTCs MPEeIo aBaTejieM Ha OCHOBE MMECHOIIIHX -
Csl MaTEPUATBHO- TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



2. COAEP)KAHUE YYEBHOT O IIPEJIMETA

Pa3nen 1. buojiorus kak Hayka.

CoBpemeHHasi OHMoJIOTHs - KOMIUIEKCHAsE Hayka. KpaTkas uctopus pa3BUTHSI OHO-
goruu. buonornyeckre HaykKu M H3ydaeMble UMH MpobsieMbl. DyHIaMEHTaIbHEIE,
MIPUKJIA/IHBIE ¥ TIOUCKOBBIE HAYYHBIC UCCIIEIOBAHNUS B OMOJIOTUH.

3HaueHue Ouosioruu B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTH-
Hbl Mupa. [Ipodeccun, cBsa3anHbie ¢ Ononorueii. 3HauyeHne OMOJIOTHH B TTPAKTHUUECKOM
JIESITEIIBHOCTH YEJIOBEKA: MEJIUIIMHE, CEJIbCKOM XO35MCTBE, MPOMBIIIJIEHHOCTH, OXPAaHE
IIPUPOJIBL.

Pa3znen 2. ZKuBble cucTeMbl U X U3YYEHHE.

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHYECKOT'O COCTaBa, OMCKPETHOCTh M LIEJIOCTHOCTH, CJIIOKHOCTb U YIIO-
PAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTH, CAMOOpPraHU3alUsi, CaMOBOCIIPOU3BEICHUE,
pa3apaKuMoOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alvi >KUBBIX CHUCTEM: MOJEKYJISAPHBIN, KIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIH, TMOMYJISIIMOHHO-BUIOBOM, 3KOCHCTEMHBIN (OMOTE€OIEHOTHYECKHIA),
ouocdepnsiii. [Ipomeccrl, mpoucxoasiire B XUBbIX cucTeMax. OCHOBHBIE MPU3HAKU
xkuBoro. JKu3Hp kak ¢opma cyiiecTBoBaHusi Marepun. Hayku, uzydaroniye >KuBbl€ CH-
CTEMBbI Ha PAa3HbIX YPOBHAX OpraHU3alH.

Nzyuenune xuBbIX cucteM. MeTonbl Ouosnoruueckoi Hayku. Habmoaenue, namepe -
HHE, SKCIEPUMEHT, CUCTEMAaTH3alusA, MeTaaHau3. [loHATHE O 3aBUCHUMOM U HE3aBU-
cumor mnepeMmeHHou. IlmanupoBanue »skcnepuMeHnTta. lloctaHoBka W mpoBepka
runote3. HyneBas runoresa. [lonsitue Be1OOpKH u €€ nocToBepHOCTH. Pazdopoc B O6uo-
JOTUYECKUX NaHHBIX. OLEHKa TOCTOBEPHOCTH IMOJIYYEHHBIX pe3yabTaToB. [IpudnHb
HCKa)XEHUS PE3YJIbTATOB KCIEpUMEHTA. [[oHsATHE CTaTUCTUUECKOTO TECTA.

Pa3nea 3. buosnorus kierku.

Krnetka - cTpykTypHO-QyHKIIMOHAIbHASA €IUHUIIA )KUBOTO. VIcTOpUS OTKpPBITHS KiIeTKu. Pa-
6otel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUSI COBPEMEHHOW KIIETOYHOU TEOPHUH.

MeToapl MOJICKYJISIPHON M KIIETOYHOW OMOJOTHH: MHKPOCKOMUS, XpoMaTorpadusi, dJieK-
Tpoopes, METOI MEUEHBIX aTOMOB, AU(QepeHnanbHoe eHTPUyrupoBaHue, KyJIbTUBUPO-
BaHUE KJIETOK. DJIEKTPOHHAsI MUKPOCKOIIHS.

Paznen 4. Xumnueckasi Opranu3anus KJIETKH.

XUMUYECKUN COCTAaB KJIETKU. MaKpo-, MUKPO- U yJIbTPaMUKpPO3JIEMEHThI. Bona u eé
pOJIb KaK pacTBOPUTEIIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUH KJIETKH, TEIUIOPETYJIALNH.
MuHepanpHble BEIIECTBA KJIETKH, UX OHOJOrMyeckas poib. Posib KaTHOHOB M aHHMOHOB B
KJIETKE.

Opranuueckue BelecTBa KieTku. buonornueckue nomumepsl. benku. AMUHOKUCIIOT-
HBII cocTaB 0enkoB. CTpyKTyphl OenkoBoi MoJieKysbl. [lepBuuHas cTpykTypa 6enka, nenTHI-
Has cBs3b. BropuuHasi, TpeTuyHasi, YeTBEpTUYHAsI CTPYKTYphl. JleHatypamus. Csoiicta Oe-
koB. Kitaccudukanms 6enkoB. bruonornueckue pyHKIIUN OCIKOB.

VYrneBoasl. MoHOCaxapu/Isl, JUcaxapuibl, OJIMrocaxapuasl U moaucaxapuasl. O0muit
IUTaH CTPOCHUS U (PUBUKO-XUMUYECKUE CBOMCTBA yrieBo10B. buonornueckue pynkuuu yrie-
BOJIOB.

Jlunuaer. ['uapodunsHo-rUApOdOOHBIE cBOMcTBA. Knaccudukarus munuaos. Tpuriuiepusl,
docdonmunuabl, Bocku, ctepoubl. bruonorndeckune Gpynakuuu umuaos. O0mme cBoiicTBa O1o-
JIOTHYECKUX MEMOpaH - TeKy4eCTb, CHOCOOHOCTh K CAMO3aMbIKaHHUIO, TOTYIPOHUIIAEMOCTb.



Hyxneunosbie kucnotsl. JIHK n PHK. Ctpoenue HykiienHoBbIX kuciaot. HykneoTuast.
[Tpunun kommiemeHnTapHoctu. [IpaBuino Yapradhda. Crpykrypa JIHK - nBoitHas crimpanib.
Mecronaxoxaenue u ononorndeckue ¢pynkuuu JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenne monekyabl AT®. Makpospruueckue cBsa3u B mosiekysie AT®. buonoruue-
ckue pynkuuu AT®. BoccTaHoBineHHbIE IEPEHOCUHUKH, UX (DYHKIMH B KieTKe. CeKBEHHPOBa-
nue JIHK.

CrpykTypHast OHMOJIOTHsS: OMOXUMUYECKUE U OMOPU3NIECKUE UCCIICIOBAHUS COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYII.

Pa3nen 5. Ctpoenune u GQyHKUMH KJIETKH.

Tunsl KI€TOK: 3yKapruoTudeckas U npokapuotuueckas. CTpyKTypHOPYHKIIMOHAIbHbBIE
00pa3oBaHMs KIETKHU.

Ctpoenue npokapuoTudeckoi kietku. Kiierounas cteHka 6akTepuil U apXen.

OcobeHHOCTH CTpOeHUs TeTepoTPOGHON U aBTOTPO(HOM MPOKAPHUOTHUECKUX KIETOK. MecTo
U pOJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenre u (QyHKIMOHUPOBAHHE 3YKApUOTHYECKOW KIETKH. [lmazmaThueckass Mem-
Opana (ruazmaniemma). CTpykTypa Iuta3MaTHuecKoi MeMOpaHbl. TpaHCHOPT BelIECTB uyepe3
IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIN (nud¢ys3us, obneryénnas audQysus), aKTUBHBINA
(MepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcnopT). [lomynponunaemocts MeMOpansl. PaboTa
HATPUI-KaJIMEeBOr0 Hacoca. DHAOMUTO3: MUHOIUTO3, (arouuto3. Dx3ouuto3. Kierounas
crerka. CTpyKTypa ¥ QYHKIIMH KJIIETOUYHON CTEHKH pacTeHUi, TpuoOOB.

Huromnnaszma. [{utozons. [urockener. [IBmxenune nuroruiazMbel. OpraHOHUIbI KIETKU.
OnHomeMOpaHHBIE OpraHOU/IbI KIETKU: dHAoIuIa3MaTnyeckas ceth (D11C), anmapar [Noibmaxkwy,
JM30COMBI, UX CTPOCHHE M (YHKUIUHU. B3anMOCBSI3b OTHOMEMOpPAHHBIX OPraHOMAOB KIICTKH.
Crpoenue rpanyisipHoro petukyiyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX
MemOpan. ['nmaakuii (arpaHynispHbBIN) SHAOIUIA3MAaTHYECKUH peTukyinyMm. CekperopHas
¢byukius anmnapata [onpmku. TpancnopT BemiecTB B KiieTke. Bakyoln pacTUTENbHBIX KIETOK.
Kiterounsiii cok. Typrop.

[lomyaBTOHOMHBIE OpraHOMABl KJIETKA: MUTOXOHApHM, IutacTuabl. CTpoeHue u
(GYHKIMHM MUTOXOHJpUH U TuacTui. [lepBUyHBIE, BTOPUYHBIC M CIOXKHBIE IUIACTHIIBI (HOTO-
CUHTE3UPYIOLIUX 3YKAPUOT. XJIOPOILIACThI, XPOMOILIACTBI, JIEHKOIIACTHI BHICHIMX PACTEHUM.

HememOpannsie opranounsl kietku CtpoeHne u GyHKIUHM HEMEMOpPAaHHBIX OpPraHOM-

JI0B KieTKU. Pubocombr. MukpoduiameHnTsl. MblliedHbie KieTkn. Mukpotpyoouku. Kierou-
HbI 1eHTp. CTpoeHUe U JIBUKEHUE KI'YTUKOB M PECHMUYEK. MUKPOTPYOOUKH LIMTOIUIA3MBI.
[lenTpuoJib.

SAnpo. O6onouka sipa, XpOMaTHH, KapHOIUIA3Ma, SAPBIIIKH, X CTPOCHHE U (PYHKIIUH.
Snepusiii 6enkoBbIi MaTpuKc. [IpocTpaHCTBEHHOE PacoOIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. benku xpomaTuHa - THCTOHBI.

Knerounsie BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK JYKapHOT (pacTH-
TEIHHOM, )KUBOTHOU, TPUOHON).

Paznen 6. O0OMeH BelecTB U NpeBpallieHNe JHEPTUH B KJIETKe.

AccUMMWIISIIMA U AMCCUMIUIALUS - JIBE€ CTOPOHBI MeTabonu3ma. Turmbel oOMeHa BEIECTB:
aBTOTPO(HBIA U reTepoTpodHbIN. YyacTue KUCIopoJa B OOMEHHBIX MpoIleccax. DHEPreTUYecKoe
obecrieuenne kieTku: npeBpaiienne AT® B oOMeHHbIX mponeccax. @epMeHTATUBHBIN XapakTep
peaxuii KJaeTouHoro Mmerabonusma. epMeHThI, UX CTPOCHHE, CBOIICTBA 1 MexaHU3M AeicTBus. Ko-
depmentsl. OTanuus GEepMEHTOB OT HEOPTraHUYECKHX KaTalIn3aTopoB. benKu-akTUBaTOPBI U OEJIKH-
UHTHUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUi OT Pa3IMYHBIX (PAKTOPOB.

[lepBuuHbI CUHTE3 OpraHMYECKHUX BelecTB B kieTke. DoTocuHTe3. CBETOBas U TEMHOBas
da3bl. [IponykTuBHOCTh poTOCHHTE3a. BriusHue pa3nuyHbix (GakTOpoB Ha CKOPOCTh (POTOCHHTE3A.
3HavyeHue GOTOCHHTE3A.

XeMmocunre3. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTpUDULIKpPYIOLIUE OaKTepHH,
xKenez00aKkTepuu, cepodaKTepru, BOJIOPOIHbIE OaKTepuy. 3HAaUeHUE XEMOCHHTE3A.



AmnaspobHble opranu3Mbl. Bugsl Opoxenus. [IpoayKTsl OposkeHUSI U X HCIIOJIB30BAaHHE Ye-
JIOBEKOM. AHa’pOOHbBIE MUKPOOPTaHU3MBbI KaK OOBEKTHl OMOTEXHOJIOTMH U BO30YyIuTeNIn O0OJIe3HEH.
AbdpoOHBIE OpraHu3MBbl. JTarnbl 3HepreTudeckoro oomena. IlogroroButenbHsli atan. [mukonus -
OECKHUCIOPOAHOE PACUICTNIEHUE TIHOKO3bI.

buonornueckoe okucieHue, WIK KIETOYHOE JibIXxaHuEe. Pojib MUTOXOHIpUI B MpOLIEC-
cax Ouonoruueckoro okucienus. Luknnyeckue peakuuu. OxuciaurensHoe Gochopunupona-
aue. [IpenmyiecTBa a3poOHOro Myt oOMeHa BEIecTB nepea aHadpoOHbIM. D PeKTUBHOCTD
SHEPreTHUECKOro oOMeHa.

Paspnen 7. HacaencreenHass HHGOPMALMA M peajiu3anus e€¢ B KJETKe.

Peaknuu matpuuHoro cunresa. IIpyHIMI KOMIUIEMEHTApHOCTH B PEAKLUSAX MaTpUY-

HOTO cuHTe3a. Peanu3anus HacnenctBeHHo nHpopmanmn. ['eHeTHYecKuii Ko, ero CBOKWCTBA.
Tpanckpunuus - matpuunblii cuate3 PHK. [IpuHuuns TpaHCKpUNIMU: KOMILUIEMEHTAPHOCTb,
aHTUIAPAIJIEIIbHOCTh, ACUMMETPUYHOCTb.

Tpancusauus u e€ sranbl. Yuyactue TpancnoptHbix PHK B OuocunTese 6enka. Y cinoBus
ouocunresa Oenka. KogupoBanue amuHokucaoT. Posb pubocom B 6GnocunTese Oemka.

Opranuszanus reHoMa y MpPOKapuoT M 3YKapuoT. Perynsiiuss akTUBHOCTH T'€HOB Yy
npokapuot. ['nunoreza onepona (. Kako0, XK. Mano). Perynsus 0OMEHHBIX MPOIECCOB B
kietke. Kinerounslii romeocras.

Bupycsl - HekieTouHble (HOPMBI JKU3HH U 00JIMTaTHBIE Tapa3uThl. CTPOSHUE MPOCTHIX U CIIOKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupychpie 3a0oneBanus yenoBeka, )KuBOTHBIX, pacteHuit. CIIN, COVID-19, couu-

aJIbHBIC U METUIIMTHCKUE MPOOITIEMBI.
Paznen 8. ’dKuzHeHHBbIH MUK KJIETKH.

Knetounslii nuki, ero nepuoas! u peryisiuus. Matepdasa u muro3. OcoOeHHOCTH MPOLIECCOB,
npoTtekaromux B uHTepdasze. [logroroBka kietku K neneHuro. [IpecuHTETHYECKUi (MMIOCTMHTOTHYC-
CKHUI), CHHTETUYECKHI U TOCTCUHTETHUECKUN (IPEMUTOTUYECKUI) TIEPUOJIbI UHTEP(a3bl.

Martpuunsiii cunte3 JJHK - permukanus. [Ipuanune! penukanuu JJHK: xoMImeMeHTapHOCTSD,
MOJYKOHCEPBATUBHBIA CUHTE3, aHTUNapauielbHOCTh. Mexanu3Mm pemmukauuu JIHK. Xpomocowmsl.
Ctpoenune xpomocoM. Teromeps! u Tenomepasa. XpoOMOCOMHBIA HAOOp KIETKH - KapuoTul. ummons-
HBIH U TarIouIHbIH HAOOpBI XpoMocoM. ['oMonoruuHeie XpoMocoMbl. [1o10BbIe XpOMOCOMBL.

Jlenenune kietku - Muto3. CTaaiuu MUTO3a U IPOUCXOJAIINE B HUX IIpoLecchl. THUIIBI MUTO3a.
Kapuokunes u nutokunes. buosornueckoe 3HaueHrE MUTO3a.

Perynsanust MUTOTHYECKOTO IIMKJIA KIETKU. [IporpaMmupyemas KjeTouHasi THOesb - aronTos.

Krnerounoe sapo, XxpoMocoMbl, PyHKIIMOHAIbHAS TEHOMUKA
Pa3nea 9. Ctpoenue u GyHKIIMH OPraHU3MOB.

buonoruueckoe pazHoodpasue oprannzMoB. OTHOKIETOYHbIE, KOJIOHHAIbHBIE, MHOTOKJIETOYHbBIE
OpPTraHU3MBI.

Oco0eHHOCTH CTPOCHHUS U KUHEACITEIbHOCTH OJJHOKJIETOUHBIX OpraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE IPUOBI, OAHOKIETOYHBIE BOJOPOCIH, ApyTrue NpoTecTsl. KoloHMaNbHbIE OpraHU3MBI.
B3anMocBsI3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHHW, OpraHbl U CUCTEMbl OpraHoB. OpraHusm
Kak equHoe neinoe. ['omeocras.

Txanu pacteHuil. TUMIBI pacTUTENBHBIX TKaHEH: 0Opa3oBaTeibHasl, TOKPOBHAsS, MPOBOAIIA,
OCHOBHas1, MexaHnyeckas. (OcoOEHHOCTH CTPOEHUS, byHKIMH
Y PACIOJIOKEHHS TKAHEH B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M YeJIOBEKA. TWIBI )KMBOTHBIX TKaHEH: SNUTENHaIbHAs, COEAUHUTENIbHAS,
MblIlIeyHast, HepBHasi. OCOOEHHOCTH CTPOCHHSI, byHKIMi
U PacIioyIOKEHUS TKaHEH B OpraHax >KMBOTHBIX M U€JIOBEKa.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB KHUBOT -
HBIX ¥ yesoBeka. OyHKIIMU OPraHOB U CUCTEM OPIaHOB.

Ornopa Tena opranu3moB. Kapkac pacrennid. CkeneTbl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX KH-

BOTHbIX. Hapy»kHblii 1 BHyTpeHHMI ckeneT. CTpOeHUE U TUIIbI COEIUHEHUS KOCTEH.
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JIBi>keHne OopraHu3MoB. /IBM)KeHHE OHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, KI'YTHKOBOE,
pecHu4HOE. J[BH)KEHHE MHOTOKJIETOYHBIX PACTEHMI: TPONU3MBbl U HACTUU. J[BUKEHUE MHOIOKIIETOY-
HBIX )KUBOTHBIX UM YEJIOBEKA: MbIlIeuHas cuctema. Peduiekc. CkeneTHble MBIl U UX padoTa.

[Iuranue opranu3mos. [lornomnienue BoAbl, yriI€KUCIOro ra3a 1 MUHEPAJIbHBIX BELIECTB PACTEHU -
amu. lluTaHnue XUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIIETOUHOE muuieBapeHue. IIuranue mo-
3BOHOYHBIX KUBOTHBIX. OTA€Ibl NUIIEBAPUTEIBHOIO TpakTa. [InmeBapurenbHble xenesbl. [lumesapu-
TEJbHAsI CUCTEMA YEJIOBEKaA.

Jpixanue opranuzmoB. Jlpixanue pactenuid. [lpixanue >kuBoTHbIX. [{uddy3us razos uepes mno-
BEPXHOCTh KiieTkH. KoxkHOe nbixanue. J[pixatenbHas moBepxHOCTh. JKabepHoe U JIErOYHOE JbIXaHHE.
JIpIxaHWe MO3BOHOYHBIX KMUBOTHBIX M YEJIOBEKA. DBOJIIOLHUOHHOE YCIOKHEHUE CTPOCHHUS JIETKUX I10-
3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHasl cUCTEMa 4yelloBeKa. MexaHUu3M BEHTUISALUM JIETKUX y NTHIL U
miekonuTaromux. Perynsamnus npixanus. J(prxareabHble 00bEMBI.

TpaHcnopT BeleCTB y OpraHu3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHUN. TpaHCIIOPT BELIECTB Y
#UBOTHBIX. KpoBeHOCHas cuctema u €€ opransl. KpoBeHOCHas cuctemMa NMO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cep/ie, KpOBEHOCHBIE COCYbI M KpoBb. Kpyru kpoBooOpaiiieHus. IBOIIOLUOHHBIE YCII0XK-
HEHUS CTPOCHUS KPOBEHOCHOM CHCTEMbI IO3BOHOUYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsiusi.

Brinenenue y opranusmoB. Beinenenue y pactenuil. Beinenenue y skuBoTHbIX. COKpaTUTEIbHBIE
Bakyosid. Opranbl BbieneHus. OuiabTpanus, cekpeuus 1 o0paTHOE BCaChlBaHHE KaK MEXaHU3MBI pa-
00TBI OpraHoB BblieeHUsA. CBS3b MOJIOCTHU TeJa ¢ KPOBEHOCHOM U BBIICIUTEIBHON cucTeMaMu. Boije-
JIeHHE y MO3BOHOYHBIX >KUBOTHBIX U uenoBeka. [louku. CtpoeHue u QyHKUHMOHHpPOBaHHE He(dpOHA.
OOpazoBaHue MOYH y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OAHOKIETOYHBIX opraHu3MoB. Criopsl OakTepuil U IUCTHI MPO-
CTeMIIuX. 3aluTa y MHOIOKJIETOUHBIX pacTeHuil. KyTtukyna. CpencrBa macCUBHOM M XMMUYECKON 3a-
UThl. DUTOHIUBIL.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKPOBBI M MX MPOU3BOAHBIE. 3alllUTa OpraHu3Ma OT 0oJe3-
Held. UMMyHHas cuctema denoBeka. KieTouHslil 1 ryMopaiibHbI UMMYHUTET. Bposk1€HHBIN U TTpHOO -
peréuublii cnenmduyecknii IMMyHHTET. Teopust KIIOHAIbHO-ceIeKTUBHOTO uMMyHuTeTa (I1. Dprux,
®.M. Bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MOB. PoJib BpOXKIEHHOTO HMMYHHUTETA
B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHU.
PazgpaxxuMocTh 1 peryssius y opranu3smMoB. Pa3ipakumMocTh y OJHOKJIETOYHBIX OpraHu3MoB. Tak-
cuchl. Pa3apakuMoCTh U peryisiius y pacTeHuid. POCTOBBIE BelllecTBa U UX 3HAYCHUE.

Hepsnas cucreMa u peduiekTopHas peryisius y *UBOTHbIX. HepBHas cucrema u e€ oTaensl. JBO -
JIIOLMOHHOE YCII0)KHEHHWE CTPOCHUS HEPBHOM CUCTEMBI Yy JKUBOTHBIX. OTZEIBI TOJIOBHOTO MO3ra IO-
3BOHOYHBIX KHUBOTHBIX. Pediekc u pedrexropHas ayra. besycnoBHbie U yCIOBHbIE peIeKCHI.

I'yMopanbHas perynsuus U SHAOKPUHHAs CUCTEMA >KMBOTHBIX U 4esloBeKa. JKene3bl SHIOKpUHHOM
CUCTEMBbl M HX TOpPMOHBI. JleiicTBUE TOpMOHOB. B3auMOCBSI3b HEPBHOM M SHIOKPUHHON CHCTEM.
['unoranamo-runodusapHas cucrema.

Paznen 10. Pa3mHokeHue U pa3BUTHE OPraHU3MOB.

@®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTHMBHOE) U IOJIOBOE.
Buel 6ecrionoro pa3MHOKEHUs: TOYKOBAaHUE, CIIOPYJIALMS, pparMeHTalus, KJIOHHPOBAHUE.

[TonoBoe pazmuoxkenue. [lonoBbie kiaeTku, Wi rameTsl. Meito3. Ctaauu meiiosa. Ilo-
BeJleHne XpoMocoM B Meiio3e. Kpoccunrosep. buonmornueckuili cMbica Meiio3a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe pazputue. ['amerorenes y xuBoTHBIX. [lonoBbie xkene3bl. OOpa3o-
BaHUE U pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaTorenes u ooreHe3. CTpoeHue MOJI0BbIX KIETOK.

OmogoTBOpeHrEe U SMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOIIOTHS - HayKa O pa3BH-
TiU opraHu3MoB. Craguu »MOpHOreHe3a >KMBOTHBIX (Ha mpumepe Jrymku). IpoOieHue.
Tunsl apobaenus. OcoObeHHOCTH APOOIECHUS MIIEKOMUTAIOMIMX. 3apObllIeBble JTUCTKH (Ta-
CTpyJisLMs). 3aKiaJKka OpraHOB U TKaHEW U3 3apObIIIEBBIX JIUCTKOB. B3auMHoe BiusHME ya-
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CTEW pa3BHBAIOILEIOCs 3apojbllia (AMOpPHOHAIBHAS MHAYKIHMA). 3aKiagka IUlaHa CTPOCHHS
KHBOTHOT'O KaK pe3yJIbTaT MepapXMYeCKUX B3aMMOJEHCTBHI reHoB. BiusHue Ha »mOpuo-
HAJIbHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Butue xuBoTHbIX. [TocTamMOpuonanbHblil nepuoa. [Ipsimoe u Henpsimoe pas-

BuTHE. PazButie ¢ Metamopdo3om y 6€crio3BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX. bruosoru-
YecKOe 3HAuY€HUE MPSAMOro U HEMNpsIMOrO Pa3sBUTHS, UX paclpoCTpaHEHHE B mpupoje. Tumbl
pocta KUBOTHBIX. DAKTOPHI PETYISAIMHA POCTA )KUBOTHBIX M 4eioBeka. CTaguu mocTaMOpHo-
HaJIbHOT'O Pa3BUTHA y JKUBOTHBIX U yesnoBeka. Ilepuoasl oHToreHesa uenoseka. CtapeHue u
CMEpTh KaK OMOJIOTHUECKUE TMPOLIECCHI.
Pa3zmHuoxeHue u pa3Butue pactenuid. ['lametodut u cnopoput. Meiio3 B )KU3HECHHOM ITUKIIC pacTe-
Huit. OO6pazoBaHue crop B npoiiecce Meito3a. 'amerorenes y pacrenuid. OIio10TBOPEHHUE U Pa3BU-
THE PaCTUTEIILHBIX OPraHu3MOB. [[BoifHOE OTUIOIOTBOPEHHE Y IBETKOBBIX pacTenuii. OOpa3oBa-
HUE U Pa3BUTUE CEMEHMU.

MexaHu3Mbl peryiasiiii OHTOT€HE3A Y PACTEHUM U KUBOTHBIX.

Paszpnen 11. I'eneTnka - HayKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPTraHU3MOB.

HcTtopusi craHOBIeHHSI U pa3BUTHUS T€HETUKH Kak Hayku. Pabotel I.Mennens, I'. ne
@®puza, T. Moprana. Ponb oredecTBeHHBIX Y4Y€HBIX B pa3BUTUM reHeTnku. Paborer H.K.
Konsuosa, H.W. Basunosa, A.H. benoszepckoro, I'.Jl. Kapneuenko, FO.A. ®ununuenko, H.B.
Tumodeera-PecoBckoro.

OCHOBHbBIE T€HETHUYECKUE MOHATUS U CUMBOJIBI. ['OMOJIOrMYHBIE XPOMOCOMBI, aJUIENb-
HBI€ TE€HBI, ATbTEPHATUBHBIC TIPU3HAKHU, JOMHUHAHTHBIN U PEIECCUBHBIN MPU3HAK, TOMO3UTOTA,
reTepo3nuroTa, 4ucras JUHUs, TMOpUIbl, reHoTun, (GeHoTun. OCHOBHBIE METObl T'€HETHUKH:
TUOPUA0IOTMUECKUM, IUTOJIOTHUYECKHUM, MOJIEKYJISIPHO-T€HETHUECKUH.

Pa3nenl2. 3akOHOMEPHOCTH HACJIECACTBEHHOCTH.

MonorubpuaHoe ckpeuiuBanue. [lepBbiii 3akoH MeHzaenst - 3aKOH €IHMHOO00-
pasus ruOpuaoB mepBoro mnokojieHus. IlpaBuno nomuHupoBanus. BTopoil 3akoH
Mewnpens - 3aK0H paculeIuieHus MpU3HAKoB. LluTomornyeckne OCHOBbI MOHOTUOPHU/I -
HOI'0 CKpeIllMBaHus. [ Umore3a 4ucToThl raMer.

Ananusupyroniee ckpemuBaHue. [[poMexyTOYHbIM XapakTep HacledOBaHHS.
Pacmiensienre npu3HakoB IPU HENOJIHOM JOMUHHUPOBAHUU.

JuruOpunHoe ckpemuBanue. Tpetuil 3akoH MeHJenst - 3aKOH He3aBUCUMOTO
HacJeA0BaHus MPU3HAKOB. [{UuTonornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUSI.

CuennenHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuersieHHOe Ha-
CJIEJOBAHUE I'€HOB, HAPYIIEHUE CUCIUICHHUS MEXAY TeHaMHU. XPOMOCOMHAs TEOpUs Ha-
CIIEICTBEHHOCTH.

['enetnka mosia. XpOMOCOMHBI MEXaHHU3M OIPEAECIEHUS Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN U reTeporaMeTHbIn noi. ['enerndeckas CTpyk-
Typa IOJIOBBIX XpoMocoM. HaciienoBanve npu3HakoB, CHETUIEHHBIX C TIOJIOM.

l'enoTun kak nenoctHas cucreMa. [lneroTponus - MHOXKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHbIM  ajulenu3M. B3anmMoaencTBUE  HEaUIENbHBIX  T'€HOB.
Kommiiemenrtapuocts. Onuctas. [loaumepusi.

I'eneTnyecknii KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX M YEJIOBEKA, a TAKKE
(Y3HOIOTMYECKUX MPOIECCOB, MOBEACHUS M KOTHUTUBHBIX (GyHKIMM. ['eHeTHUyeckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IUH - TApa3uT» U «XO-
3SIMH - MUKpOOHOMY. ['eHeTHuecKue acreKThl KOHTPOJIS M M3MEHEHUS HACJIEICTBEHHOM
nH(pOopMaIMK B TOKOJICHHUSX KIETOK U OPraHU3MOB.

Paznen 13. 3akoHOMepHOCTH U3MEHYUBOCTH.



BsaumopeiicTBue reHotuna u cpeasl npu GopmupoBaHum ¢GeHoTHna. M3MeHYnBOCTb
npu3HakoB. KauecTBeHHbIE M KOJUYECTBEHHbIE MTPU3HAKU. BUabl M3MEHUYMBOCTU: HEHACIEI-
CTBEHHAs U HACIICJCTBEHHAS.

Monudukanionnass u3aMeH4MBOCTb. Posib cpenbl B hopMUPOBaHUN MOAU(DUKAIIMOH-
HOM n3MeHunBocTd. Hopma peakunu npusHaka. BapuanMOHHBIN psii M BapuallMOHHAsl KpUBast
(B. Horanncen). CoiicTBa MO IU(PUKAIIMOHHON N3MEHUYHNBOCTH.

T'enoTunuueckas m3MeHYMBOCTH. CBOMCTBA IN€HOTHIIMYECKOM WM3MEHUYMBOCTH. BUIBI
FeHOTUITUYECKOW U3MEHYUBOCTU: KOMOMHATUBHASL, MyTallHOHHASI.

KoMOuHaTuBHAast ©13MEHUYMBOCTH. Meli03 U TOJI0BOM IPOIECcC - OCHOBA KOMOMHATHBHOMN
U3MEHYMBOCTU. Pojb KOMOMHATHUBHONW M3MEHYMBOCTU B CO3JJaHUM T€HETHUYECKOTrO pa3HO00-
pasus B mpezienax oOJHOro BUA.

MyTanuoHHasi U3MEHYMBOCTh. Buapl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE ¥ MUHIYIUPOBAHHBIC MyTallUH. SiepHbIe U HUTOIIa3MaTrudeckue mytauun. Co-
MaTUYECKHE U MOJIOBbIE MyTaluu. [ [puurHbl BO3HUKHOBEHUSI MyTalluii. MyTareHsl 1 UX BIIUs-
HUE Ha OpPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAlIMOHHOTO MpOIecca. 3aKOH TOMOJOTHYECKUX
psAnoB B HacieacTBeHHoW m3MenunBoctu (H.M. BaBunor). BHesnepHas u3aMEeHUYMBOCTh U Ha-
CJIEICTBEHHOCT.

Pa3pen 14. I'eneTnka 4yejioBeka.

Kapuortun udenoBeka. MexayHapoaHas mporpaMma HMCCIIEJOBaHUs T€HOMa YelOBeKa.
MeToapl M3y4YeHHs] TEHETUKU YEJIOBEKa: IeHeaJorMyecKui, OJMM3HELOBBIM, LUTOTeHEeTHYe-
CKH, MOIMYJISIIITUOHHO-CTATUCTUYECKUN, MOJCKYJISIpHO-TeHeTHUeckuil. CoBpeMeHHOe omnpe/e-
JICHUE TeHOTUIIA: MIOJIHOT€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIIUPOBaHUE, B TOM 4uciie ¢ momombto T11[P-ananu3a. HacnencTBeHHble 3a00neBaHus
yesioBeKa. ['eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YenoBeka. boie3nu ¢ HacieaCcTBeHHOM Ipeapac-
MOJIOKEHHOCTHIO. 3HAYECHHUE MEIUIIMHCKON T€HETHKU B MPEIOTBPAIICHUH U JICUSHUH T€HETH -
yecKux 3a00jieBaHuil yenoBeka. MeaukoreHeTHueckoe KOHCYIbTUpoBaHue. CTBOJNIOBbIE KJIET-
ku. [IoHATHE «TEHETHYECKOTO Ipy3a». ITUYECKHE aCMEKThl UCCICIOBAaHUN B 00JIACTH pelaK-
TUPOBAHUSI TEHOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue (GakTOPbl MOBBIIICHHON YyBCTBUTEIBHOCTH YEJIOBEKA K (PU3MUECKOMY
U XMMHUYECKOMY 3arps3HEHHUIO OKpYyXarolen cpeabl. ['eHeTnueckas mpeapacronoKeHHOCTh
YeJIOBEKa K MaTOJIOTHUSIM.

Paznea 15. Cennexkuusi OpraHnu3smMoB.

JlomecTukanus U cenekuus. 3apoXkACHUE CEJIEKIMM U JomecTukanuu. Yuenue H.U.
BaBunoBa o lleHTpax mpoHCXOXKIEHUS U MHOT0OOpasusi KyJlbTypHbIX pacteHuil. Ponb ce-
JIEKIIMM B CO3JaHUU COPTOB pPacTEHUM U MOpoj KUBOTHBIX. CopT, mopoja, mramMm. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HAacIeACTBEHHON n3menunBocty H.M. BaBuiosa, ero 3nauenue s
CEJIEKIIMOHHOM paboTHl.

Mertoapl ceneKnoHHON paboThl. ICKyCCTBEHHBIM OTOOP: MAacCOBBIN M MHIAMBUAYAJh-
HBII. DTanbl KOMOMHAIIMOHHON cenekiuu. VMcneitanue npousBoaureneit mo noroMctBy. OTt-
O0p M0 TeHOTHITY C MOMOIIBIO OLEHKU (PEHOTHUIIa TOTOMCTBA M OTOOP MO T€HOTHUILY C TTOMO-
o ananusa JTHK.

HcKyccTBEeHHBIM MyTareHe3 Kak METOJI CEJICKIIMOHHON pa0oThl. PamuaninoHHbIi 1 Xu-
MUYECKHI MyTareHe3 Kak UCTOYHUK MYyTallui y KyJIbTYPHBIX OpM OpraHu3moB. Mcmomns3o-
BaHHWE F€HOMHOTO peJAaKTHpPOBaHUS U MeToAoB pekoMOuHaHTHBIX JIHK mis momyuenus wc-
XOJIHOTO MaTepualia Juisi CEJIEKIUU.

[Tonyuenue nonumionaoB. BuytpuBunoBas rudpunuzanus. bauzkopoacTBeHHOE CKpe-
[IMBaHKe, WK HHOpUIUHT. HepoacTBeHHOE CKpelMBaHue, WK ayTOpuauHr. ['ereposuc u ero
npuuuHbl. Mcnonb3oBanue rereposuca B cenekiuu. Otnanénnas rudpuausanus. [Ipeomone-
HUe 0eCIUIONS MEKBHIOBBIX TUOPHUIOB. JJOCTHKEHUS CENEKIIUN PACTEHUH U JKUBOTHBIX.

CoxpaHeHHe U U3yYeHUE TeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JTUKUX
pOIUYeH ISt CO3J]aHMsI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO03SUCTBEHHBIX KYIBTYP.
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Pa3nes 16. BuorexHoJiorusi 1 CMHTeTHYeCKasi OHOJIOTHS.

OOBbeKThl, UCIONIb3yeMble B OMOTEXHOJOTHH, - KJIETOYHbIE U TKAaHEBbIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI, UX XapaKTepucTUKa. TpaauimonHas OMOTEXHOJIOTUS: XJIeOoneyeHue, mno-
Jy4YeHHE KHCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. MukpoOuonornueckuit cuare3. OObeKTh
MHUKPOOHOJIOTHYECKUX TeXxHOsorui. [Ipon3BoacTBO Oenka, aMUHOKUCIOT M BATAMUHOB.

Co3aHye TEXHONIOTUH U UHCTPYMEHTOB LIEJICHAIIPABICHHOIO U3MEHEHUS! U KOHCTPYH -
pOBaHMsI TEHOMOB C II€JIbIO TOJIYYEHHUS] OPraHU3MOB M MX KOMIIOHEHTOB, COJAEp)KALUX HE
BCTpEUaroliecs B Mpupoje OMOCUHTETUYECKHUE ITyTH.

Kiterounas nnxxeHepus. MeTobl KyJbTypbl KIETOK U TKAHEW PACTCHUN U KUBOTHBIX.
Kpuobanku. Comatuyeckasi rudpuau3anus ¥ comatudeckuit smopuorenes. McnonszoBanue
rariIouZ0B B CEJIEKIMU pacTeHui. MICKyCcCTBEHHOE OIUIOAOTBOpeHUE. PEKOHCTpyKIMs siLe-
KJIETOK Y KJIOHUPOBAHME )KUBOTHBIX. METO/ TpaHCIJIAHTALUU SIJEP KIETOK.

XpOMOCOMHasl U I'eHHast UHKEeHepus. VICKyCCTBEHHBIM CUHTE3 I'€Ha U KOHCTPYHPOBa-
Hue pekoMOuHaHTHBIX JIHK. JlocTHXEHUS M IEPCIIEKTUBBI XPOMOCOMHOM M T€HHON WH)KEHE-
puu. DKOJIOTHYECKUE U 3TUYECKUE NPOOIEMbI TEHHON MHIKEHEPHH.

Menununackue 6morexnosnoruu. Iloctrenomuas mudposas menuuuna. [11P- guarao-
cTuka. MeTaboJIOMHBIN aHaNu3, TEHOLIEHTPUYECKUNM aHAJIU3 IPOTEOMa YeJIOBEKa ISl OLIEHKHU
COCTOSIHMSL €r0 3/10pOBbs. Vcrionb30BaHUE CTBOJIOBBIX KIIETOK. TapreTHas tepanus paka. 30-
OnoMH)XeHepus Ul pa3padoTKu (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKHX TEXHOJOTHH, CO-
3MaHUSl KOMIUJICKCHBIX TKaHEW CcouYeTaHHeM TEXHOJOTHM TpEXMEPHOTOOMONPUHTHUHTA U
ckaddonauHra 115 pereHus 3a/1a4 NePCOHATU3UPOBAHHON MEIUIIUHBI.

Co3znanue BEKTOPHBIX BaKLHUH C 1IEJbI0 00ecredeHnsi KOMOMHUPOBAHHOM 3alllMThl OT BO30yAUTENeH
OPBH, ycranoBieHre MOJIEKYJISIPHBIX MeXaHH3MOB (yHknnoHuposanusi PHK-coxepsxamumx Bupy-
COB, BBI3BIBAIOIINX 0CO0O0 OMAacHbIe 3a00JIeBaHMSI YEIOBEKA U )KUBOTHBIX.

Pa3nea 17. 3aposkaenue u pa3BuTHe 3BOJTIOIHOHHBIX NPeACTABICHUI B OMOJIOTHH.

OpomononHass teopust Y. Jlapuna. IIpennocbulku BO3HUKHOBEHMS JapBUHH3MA.
JKu3Hb n Hay4dHas nearenbHOCcTh Y. JlapBuHa.

JBuxyuie cuibl 3Boonuu BuaoB no Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTH pa3-
MHOXEHHS OpraHU3MOB, HACJIEJCTBEHHAs HW3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBII U UCKYCCTBEHHBINA 0TOOD).

Odopmnenue cuareTndeckoi Teopuu sBoitonuu (CTD). HelttpanbHast TeOpHst SBOIO-
1. CoBpeMeHHas SBONIIOIIMOHHAs OMOJIOTHs. 3HaYeHHE 3BOIIOIMOHHOM Teopuu B GOpMUPO-
BaHUU €CTECTBEHHO-HAYYHON KapTHHBI MUpA.

Paznen 18. Mukpo3Boouus M eé pe3yJibTaThbl.

[omynsuus kak 3jeMeHTapHas eAuHULA 3BOJoLUU. COBpEMEHHBIE METO/bI OLICHKH
TeHETUYECKOT0 Pa3Ho00pa3us U CTPYKTyphl momyJssiuil. Mi3Menenue renogoHaa nonyasuuu
KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJIEHUE. 3aKOH IeHeTHYecKoro pasHosecus JIx. Xapawy,
B. Baitn6epra.

OnemeHTapHble (PAKTOPbI (ABWXKYIIME CHIIBI) SBOJIONUH. MyTallMOHHBIA Ipolecc.
KombOunaruBHas maMeHunBocTh. [peiid reHoB - ciayuaiiHble HEHaIlpaBJICHHbIE W3MEHEHUS
YacTOT ajuleled B momyssinusax. DPQexT ocHoBareis. Murpanuu. M30msM0us NOMyIIsSIHii:
reorpaduyeckas (IpoCTpaHCTBEHHAS ), OMOIOrHYecKas (PenpoayKTUBHAS).

EcrecTBenHbIil 0TOOp - HampaBisomuil gaxkrop sBosroru. @opMbl €CTECTBEHHOT'O
oTOOpa: ABMXKYIIHUHA, CTAOWIU3UPYIONTUH, pa3pbiBatonuil (au3pynTuBHEIA). [TogoBoii oTOOp.
BO3HUKHOBEHNE U 3BOJIIOLUS COLUATIBHOIO TOBEIECHUS KUBOTHBIX.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPOIBOIIONUH. BO3HHUKHOBEHHE
npucnocoOiIeHnit y opranuzMoB. Apomopdo3sl 1 uanoaganrtanuu. [lpumeps npucmnocobie-
HUH y OpraHu3MoB: Mopdooruueckue, GU3noI0ornueckre, OHOXUMHUYECKIE, TOBEICHUECKUE.
OTHOCHUTENBHOCTH IPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u crpykrypa. BumoobpasoBanue kak pe3yiabTaT MUKPOIBOIIOIHH.
W3onsnus - xiroueBoil (akrop BumooOpazoBanus. IlyTu u cmocoObl BUI0OOpa3oBaHUs:all-
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JonaTpudeckoe  (reorpauueckoe), CHUMIATPHUECKOE (IKOJOTMYECKOE), «MTHOBEHHOE)
(monumnonauzauus, rudpuauzanus). JIuTenbHOCTh SBONIOIMOHHBIX POIECCOB.

Mexanu3mbl GOPMHUPOBAHUS OMOJIOTUIECKOTO pa3HOOOpa3usl.

Posib 5BOMIOIMOHHOM OHoIOrUy B pa3pab0TKe Hay4YHBIX METO/I0B COXpaHEeHHs Ouopas-
HO0Opa3usi. MUKPOAIBOIIOMS U KOABOJIIOIHS MAPA3UTOB M UX X03s51eB. MexaHu3Mbl (HhOpMUpo-
BaHMsI YCTOMYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOpHOBI C HEMl.

Pa3nea 19. MakposBosonus 4 eé pe3yJibTaThl.

MeTtoabl n3ydeHust MakposBostonuu. [laneonTonoruueckie MeToAbl U3y4E€HHUS SBOJIIO-
. [lepexoanbie GopMbl U GUIIOTEHETUYECKHUE PSIBI OPTAaHU3MOB.

buoreorpaduyeckue Metoabl n3ydenus sBostonnu. CpaBHeHue (Gopsl u hayHbl MaTe-
PHKOB U OCTpOBOB. buoreorpadudeckue oonactu 3emian. BUabl-SHIEMUKH U PEIUKTHI.

OMOpPHOIOTHYECKHEe U CPaBHUTEIBHO-MOP(POIOTUYECKUE METOAbl U3YUYEHHS SBOJIO-
nuu. ['eHeTHMueckne MeXaHW3Mbl SBOJIOLMM OHTOTEHE3a W IOSIBJIECHUS SBOJIIOLIMOHHBIX
HOBIIIECTB. ['OMOJIOrMYHbIE U aHAJOTMYHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3MBIL.
MonexysipHO-TeHeTHUECKUE, ONOXUMHYECKUE U MAaTEMaTUYECKHE METO bl U3YUECHUS IBOIIIO-
uuu. ['omonornynbie reHbl. COBpeMEHHbIE METOJIbl MOCTPOCHHUs (PUIIOTeHETUYECKUX Jepe-
BbEB.

XPOMOCOMHBIE MyTaI[H U IBOJIIOLIHSI TEHOMOB.

OO61mmue 3akoHOMepHOCTH (TIpaBHiia) 3BOTIOIMU. HeoOpaTuMOoCTh IBOIOIMH. A AN THB-
Has paguanys. HepaBHOMEpHOCTb TEMIIOB SBOIOIHH.

Paznea 20. IIpouncxoxnenue u pa3BuTHe JKM3HU HA 3emJie.

Hayunble runoresbl NpoUCXOKISHUS KU3HHU Ha 3emiie. AOuorenes u nancrnepmus. JlonayuHsie
IIPEJICTABICHUSI O 3aPOXKACHNN )KU3HU (KpealmoHU3M). [ MoTe3a nocTosIHHOrO caMo3apoKIeHUs
KU3HU U e€ onpoBepxenue onbiTamu ®. Pequ, JI. Cnannanuanwu, JI. [Tactepa. [Ipoucxoxnenue
KU3HHU U aCTPOOHOIOTHSL.

OcHoBHbIE 3Tallbl HeOpraHuueckou sBosonuu. [nanerapnas (reonoruueckas) 3BoJoLUsA. Xu-
MUYECKast SBOJIIOLMS. AOMOTEHHBIN CUHTE3 OpraHU4YeCKUX BEHIeCTB U3 Heopranunueckux. OneIt C.
Munnepa u I'. FOpu. O6pa3oBanue nonumepoB u3 moHoMepoB. Koanepsatnas runore3a A.M. Ona-
pHHa, TUTIOTe3a epBUYHOro OynboHa J[. Xonneitna, renerndeckas runotesa . Mémnepa. Pu6o-
3umbl (T. Uek) u runoreza «mupa PHK» V. ['unbGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHUE
IIPOTOKJIETKH.

Hctopus 3emnu u Mmetonbl e€ nu3ydenus. Mickonaemple opraHiueckue ocTaTku. ['e0XpoHOI0rus

u e€ MeToabl. OTHOCUTENbHAs U aDCOMIOTHASI TEOXPOHOJIOTHS. [ €0XpOHOIOTHYecKast IIIKaja: 30Hbl,
3pbI, IEPUOBL, FTTOXH.
HavanbpHble 3Tansl opranndeckoi 3soitonuu. IlosiBineHne u 3BosoLNs NEPBLIX KIETOK. JBO-
monuss Merabonu3Ma. BosHukHOBeHHe mepBbIX SKocucteM. CoBpeMeHHbIE MHKPOOHbBIE
OMOMIEHKHN KaK aHAJIOT MepBbIX Ha 3emie coobmiectB. CtpoMaTonuThl. IIpokapuoTsl U syka-
PHOTHI.

[IpoucxoxaeHne 3ykapuoT (CHMOMOTeHe3). DBOIIONMOHHOE TIPOUCX0KICHHUE BUPYCOB.
[TpoucxoxaeHre MHOTOKJIETOYHBIX OpraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX T'PYII MHOIO-
KJIETOYHBIX OPraHU3MOB.

OcHOBHbIE 3Tanbl 3BOJIONUHN BHICHIUX pacTeHUud. OCHOBHBIE apoMOP(O3bl PACTCHHIH.
Beixon pacrenmii Ha cymy. IlosiBieHue CHOpPOBBIX pPAacCTEHMM W 3aBOCBAHME WMHU CYIIU.
Cemennbie pactenus. [IpoucxoxaeHre BETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tanbl BOJIOLUUHN KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuil B3pbIB - OSIBIIEHHE COBPEMEHHBIX TUIIOB. [lepBbie XOp10BbIE
JKUBOTHBIE. JKU3Hb B BOJIe. DBOMIOIMS MMO3BOHOUYHBIX. [Iponcxoxaenne ampuoOuil u penTtu-
muii. [Ipoucxoxaenne miekonuraromux u nruil. [lpunnun xirodyesoro apomopdosza. Ocsoe-
HUe 0eCIO3BOHOYHBIMU U TIO3BOHOYHBIMU JKUBOTHBIMHU CYIIIH.

Pa3Butue *u3HU Ha 3emiie 10 3paM U MepUoJaM: apXeu, MpPOTepO30i, MaIe030i, ME30-
300, KaitHO301. OO011ast XapaKTepucTUKa KJIMMaTa 1 Te0J0rn4ecKux rnpoieccos. [losBienue u



pacuBeT XapaKTepHBIX OPraHU3MOB. YTIIe0OOpa30BaHUE: €ro yCJIOBUS U BIMSHUE HA T'a30BbIHA
coctaB aTMoc(epsl.

MaccoBble BBIMUPaHHS - 3KOJOTUYECKHE KPU3HCHI Mpouuioro. IIpudnHsl U ciencTBus
MaccoOBbIX BbhIMUpaHuil. COBpeMEHHBIN IKOJIOTMUECKUN KpU3HC, ero ocobeHHocTH. [Ipobnema
coXpaHeHHs1 OMopa3HooOpasus Ha 3emiie.

CoBpemeHHasi cuctemMa opraHudeckoro Mupa. [IpuHIMNBI Kiaccudukauu opra-
HU3MOB. OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIbI OPraHU3MOB.

Tema 21. IlpoucxoxaeHue 4ejI0BeKa - aHTPOINOTeHe3.

Pa3nens! u 3agaun aHTpOnoa0oruu. MeToibl aHTPOIIOIOTHH.

CraHoBJIeHHE TPEJCTABICHUN O MPOUCXOKICHUU YeloBeKa. Penurno3nsie BO33peHUs.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxoJICTBO yenoBeKa ¢ )KUBOTHbIMH. CHCTeMaTH4YeCcKOoe MOoJI0KeHHe yenoBeka. CBUIETENbCTBA
CXOJICTBA YEJIOBEKA C KMUBOTHBIMH: CPABHUTEIBHO-MOP(HOIOTHIECKUE, SMOPHOIOTHUECKHE,
¢buznonoro-6MoXxuMHYECKre, nopeaeHueckre. OTInuns 4YeI0BeKa OT KUBOTHBIX.
[Ipsimox0keHNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U
BTOPOU CUTHAJIbHOM CHCTEMBI.

HBmwxymue cuibl ((akTopsl) aHTpororeHesa: Ouojormueckue, comnuanbHble. CooT-
HOILIEHUE OMOJIOTMYECKUX U COIIMANIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIUM aHTpororeHe3a. PanHue yenoBexkooOpa3Hbie 00e3bsiHbI (ITPOKOHCY -
JIbl) ¥ PAaHHUE MOHTUBI - OOIINE MPEIKH YeI0BEKOOOPa3HbIX 00€3bsH U JIt0/Iel. ABCTPaIONHU-
TEKU - JBYHOT'HE MIPEAKH JIFOAEH. YelloBEK yMebli, IEPBbIE U3TOTOBIICHUS OpyIuid Tpyaa. Ye-
JIOBEK MPSIMOXOJISIIIIMK M TIEPBBIN BBIXO/I JIt0IeH 3a npeaenbl Adgpuku. Yemoek reimensoepr-
CKUIl - OOUIMiA MpenoK HEeaHIEepPTATLCKOTO YeIOBeKa M YeJoBeKa pa3syMHoOro. YernoBek He-
aHIEepPTANIbCKUM Kak BUJ JIIOJEH XOJOAHOTO Kiumara. YenoBek pa3yMHBIH COBPEMEHHOTO
THUIIA, JIGHUCOBCKUN YEJIOBEK, OCBOGHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneru-
Ka U NaJIeOTeHOMUKA.

DBOIIOLIMS COBPEMEHHOTO 4eoBeKa. EcTecTBEHHBIH 0TOOP B MOIMYJSIHIX YeTOBEKa.
MyTtannoHHslit npouecc U nonuMopdusm. [lomymnsaironHsie BOJIHBL, Apeii¢ reHoB, MUrpanus
1 «3(pPEKT OCHOBATEISD B MOIYJISALUSIX COBPEMEHHOTO YEIIOBEKA.

Yenoseueckue pacel. [lonstie o pace. bosibine pacel: eBporneonHas (€Bpas3uiickas),
aBCTpasio-HEerpouHas (IKBaTOpUaIbHAs), MOHTOJIOH/IHASA (a3MATCKO- aMepuKaHcKas). Bpems
U IyTH pacceseHus YelloBeKa 1o riaHere. EnuHcTBO yenoBeueckux pac. Hayunas Hecocrosi-
TEJNBHOCTh pacu3Ma. [IpUCIOCOOIIEHHOCTh YeIOBEKa K Pa3HBIM YCIOBHSM OKpPY)KaIOILIEH
cpensl. Biusnue reorpaduueckoit cpensl U apeiida reHoB Ha MOPGOJIOTHIO U (PU3HUOJIOTHIO
4eJI0BEKa.

MesxucuuIuinHapHble MeTobl B (pusnueckoi (OMOIOrnyeckoif) aHTPOIOIOrHH. JBO-
JIIOLMOHHAsI AaHTPOIIOJIOTUS U NAJIEOAaHTPONOJIOT U YEIOBEUECKUX NOMyJsuuid. buoconuans-
HBIE HUCCIIEJIOBaHMS TPHUPOJAbI yesnoBeka. lccrienoBanue KO3BOMIONUU OWOJIIOTMYECKOTO U
COLIMAJIBHOTO B YEJIOBEKE.

Paznen 22. Jkoy10rusl - HAyKa 0 B3aMMOOTHOIIEHUNAX OPTraHU3MOB M HAJIOPraHM3MEHHbIX
CHUCTEM C OKpYKaKoLei cpenoii.

3apoxacHue U pa3BuTHE dKoJIoTHH B Tpynax A. ['ym6onpara, K.®. Pynse, H.A. Ce-
Bepuona, J. ['exkensa, A. Tenciu, B.H. Cykauésa. Paznensl u 3agaun skonoruu. CBsizb KO-
JIOTUH C IPYTUMH HAyKaMHU.

Metonap! sxonoruu. IloneBbie HaOMIOAEHNS. DKCIEPUMEHTHI B 3KOJOTUU: IPUPOJIHBIE
u nabopatopHbie. MoaenupoBaHue B SKOJIOrMH. MOHUTOPUHT OKPY KaIOUIe cpenbl: JoKallb-
HBIW, pETHOHATIBHBIN U TTI00ATbHBIN.

3HaueHue HKOJIOTUYECKUX 3HAHUHU ISl 4eT0BeKa. DKOJOTHYeCKOe MUPOBO33PEHHE KaK
OCHOBA CBSI3€H YEJIOBEYECTBA C MPUPOA0M. POPMHUPOBAHUE IKOJIOIMYECKON KYJIbTYpPbhl U KO-
joruye

Pa3nea 23. Opranusmsl u cpea 00UTaHUS.



Okonorndyeckne (pakTopbl U 3aKOHOMEPHOCTH MX JAeUcTBUs. Kitaccudukamnms sKo1oru-
4yecKkux (hakTopoB: abuoTnyeckue, OMOTHUECKUe, aHTponoreHHsle. O0IKe 3aKOHOMEPHOCTH
neiictBus skonorndeckux Qaxropos. [Ipasuno muanmyma (K. [npenrens, 0. JInbux). To-
JIEpaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue paxTopsl. CBET Kak SKoyorndeckuil hakrop. JleficTBre pa3HbIX ydacT-
KOB COJIHEYHOT'O CIIEKTPA Ha OPraHU3Mbl. DKOJOTUYECKUE IPYIIbI PACTCHUM U KUBOTHBIX 110
OTHOUIEHUIO K cBeTy. CUrHaiibHas posib cBeta. doronepuoausm.

Temneparypa kak skojoruueckuil gaxrop. JlelicTBue TemnepaTypbl Ha OpraHU3MBI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE Opra-
HU3MBI.

BrnaxHOoCTh Kak 3kojorudeckuii pakrop. [Ipucmnocobienrs pacTeHHi K MOICPKAHUIO
BosiHOro Oananca. Knaccudukanus pacrenuil no otHomeHnuto k Boje. IlpucnocoGnenus xu-
BOTHBIX K U3MEHEHUIO BOJIHOTO peXHUMa.

Cpenpl 0OuTaHMs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/1yIlIHAs, I0YBEHHAs, [NIyOMHHAs
MOJNOYBCHHAsI, BHYTpUOpPraHu3MeHHast. PU3NKO-XUMUYEeCKHEe OCOOCHHOCTH CpeJ] OOUTaHHS
opranu3moB. [IpucnocoOseHns opraHu3MoB K KU3HU B pa3HbIX Cpelax.

buonornueckue purmbl. BHemnune u BHyTpeHHHE puTMbl. CyTOYHBIE M TOAMYHBIE
put™Mel. [Iprcnoco01eHHOCTh OPraHU3MOB K C€30HHBIM U3MEHEHHSIM YCIIOBUM JKHU3HU.

Kuznennsie popmbl opranu3moB. [lousTre o xuzneHHo# Gopme. XKuszHeHHbie HOpMBbI
pacTeHM: IEpeBbs, KYyCTapHUKH, KyCTAPHUYKH, MHOIOJICTHUE TPABbl, OAHOJICTHHUE TPaBBHI.
Kuznennsie (GopMbI KHUBOTHBIX: THIPOOMOHTBHI, T€OOMOHTHI, a’3pOOHMOHTHL. OCOOEHHOCTH
CTpOEHUs U 00pa3a KU3HHU.

buotndeckue gaxTopsl. Bumbl OMOTHYECKHX B3aMMOJICHCTBUI: KOHKYPEHIIUS, XUIIHHU-
4ecTBO, cUMOMO3 u ero ¢opmsl. IlapasutusMm, koomepauusi, MyTyajau3M, KOMMEHCAJIN3M
(KBapTUpPaHTCTBO, HaxJeOHNYecTBO). Herpodudeckue B3anmoaeicTBus (ToM4eckue, Gpopu-
yeckue, padpuyeckue). 3HaueHUEe OMOTUYECKUX B3aMMOAEHUCTBUI Ui CyIIECTBOBAHUS Opra-
HU3MOB B cpejie oOuTanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOYEHMUS

Pa3znen 24. Ik0y10rusi BUAOB M MOMYJISIIHI.

DKOJIOTUYECKHE XAPaKTePUCTUKH momyssauuu. llomymnsiims kak Ouojoruueckas CH-
crema. Posib HEOIHOPOIHOCTH cpefibl, (pu3nueckux 0apbepoB M 0COOEHHOCTEH OMOJIOrUU BU-
0B B (DOPMUPOBAHMU TMPOCTPAHCTBEHHOM CTPYKTYpbl Homyisiiuii. OCHOBHBIE MOKa3aTeln
HOITYJISILIMK: YUCJIEHHOCTD, IJIOTHOCTb, BO3PACTHAS U II0JIOBAsi CTPYKTYpa, POKAAEMOCTb, IIPHU-
pOCT, TEMI POCTa, CMEPTHOCTb, MUTpaLUsl. JKOJIOIMUECKasl CTPyKTypa nomyisiuuu. OreHka
YHMCJIECHHOCTU TONMYJALMU. JIMHaMUKa NOMyJSINUK U €€ peryisinys. buotudeckuil moTeHnuan
nonyysinuy. MonenupoBaHue JUHAMUKU Homyssinuu. KpuBble pocTa YHCIEHHOCTH IIOIY-
msiumu. Kpuble BbDKHBaHUS. Perynsuus 4uciIeHHOCTH MOMyJISIUUN: poiib (GaKTOPOB, 3aBUCH -
IIMX ¥ HE 3aBUCSILUX OT IVIOTHOCTH. DKOJIOTMYECKUE CTpAaTernu BUIOB (- u K-cTparerun).

ITonsarue 06 3konornyeckoi Huue Buaa. Mectoobutanue. MHOromepHasi MOJI€jb 3KO-
nornyeckor Humm J[.M. XatuuHcona. Pasmepsl skonornuyeckor HuIIM. lloreHnmanbHas u
pealn30BaHHAs HUILH.

Bun kak cucrema nomynsuuil. Apeansl BUJOB. Buabl M MX KU3HEHHBIE CTpAaTETUU.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH NOBEJICHUSI U MUTPaLMi )KMBOTHBIX. buonornueckne UHBa3uu dyxe-
POJHBIX BUOB.

Pazngea 25. IKkoJ10rus COO0IIECTB. JDKOJIOTHIECKHE CHCTEMBI.
Coo0rmiectBa oprann3mMoB. brorieHo3 u ero crpykrypa. CBs3u MeXIy OpraHu3MaMu B
ouoreHose.
Dkocucrema kak oTkpeitas cucrema (A.Jl. Tencnu). OyHKIHOHATBHBIE OJIOKH Opra-
HU3MOB B JKOCHCTEME: MPOAYLEHThbI, KOHCYMEHTBI, peayleHTbl. Tpoduyeckue ypOBHH.



Tpoduueckue nenu u cetr. AGHOTHYECKUE OJIOKH 3KOcUCTeM. [10UBBI M MIIBI B 9KOCHCTEMAX.
KpyroBopoT BelecTB 1 MOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE TOKA3aTeNIM KOCHCTEMBI. brmomacca M mpomyKuusi. DKOJIOTMYEeCKHe IH-

pamMuIbl ynces, O0MOMacChl U YHEPTHH.
HanpasieHnnsle 3aKOHOMEpPHBIE CMEHBI COOOILIECTB - Cykieccuu. [lepBUYHBIE U BTOpUYHBIC
CYKIIECCHUHM U UX MPHUYMHBI. AHTPONOTeHHBbIE BO3JCHCTBHUS Ha cykueccuu. KimmakcHoe co-
oOmiecTBo. bruopaznoobpasue u MogHOTa KPyroBOpOTa BEIIECTB - OCHOBA YCTOHYMBOCTHU CO-
001I1ecTB.

[IpupoaHbIE 3KOCUCTEMBI.

AHTpPOINOTreHHBIE AKOCHCTEMBI. ArposkocucteMa. ArporeHo3. Paznuums mexmy aH-
TPOIOTEHHBIMH U TIPUPOTHBIMH SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u day-
Ha. CHHaHTpONHU3aLuUs TOPOACKOH (ayHbl. Bruonornyeckoe u xX03siCTBEHHOE 3HAYEHUE arpoi-
KOCUCTEM U ypOOIKOCUCTEM.

3akoHOMEpHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OPraHU3MOB B 3KOCH-
cremax. IlepeHoc sHeprum M BEIIECTB MEXAY CMEXKHBIMH 3KOCHCTEMaMH. Y CTOWYUBOCTD
OpPTaHW3MOB, TIOMYJISIIIUNA ¥ YKOCHCTEM B YCIIOBUSX €CTCCTBCHHBIX U aHTPOMOTEHHBIX BO3JICH -
CTBUU.

MeTo10710THSI MOHUTOPHHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

Pa3znen 26. buocdepa - rinodaabHasi IKocUCTEMA.

Buocdepa - obmermranerapHas 0001049ka 3eMIIH, T/Ie CYIIECTBYET WU CYIIeCTBOBaIa
XKu3Hb. Pa3zButne npeacrtaBiaeHuit o 6uocdepe B Tpymax O. 3iocca. Yuenue B.M. Bepnan-
ckoro o 6uocdepe. Obmactu O6mochepsr u e€ cocra. JKuBoe BemecTBO OUOCHEpPHl U €ro
GyHKIHH.

3aKOHOMEPHOCTH cyliecTBoBaHus Onocheprl. OcodbeHHocTn OGuochepsl Kak riodaib-
HOM sKocucTeMbl. [luHamuueckoe paBHOBecue B O6uochepe. KpyroBopots! BemecT U 6uo-
reOXMMHYECKHE ITUKIIBI (YIiIepo/ia, a30Ta). PUTMHYHOCTE siBIIeHUH B Ouocdepe.

3onanbHOCTH Onocdepsnl. [lonstue o Guome. OCHOBHBIE OMOMBI CYIIU: TYHApA, XBO-
HBIC JIeca, CMEIIaHHbIe W ITUPOKOJIMCTBEHHBIE Jieca, CTEIH, CABAHHBI, ITyCThIHU, TPOITMYECKHE
Jeca, BBICOKOTopbsi. Kiumar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIH.

CtpykTypa U (YHKIUS JKUBBIX CHUCTEM, OIIEHKA UX PECYpPCHOr0 MOTEHIMana u Ouo-
chepHbIX QYHKITHI.

Pasnen 27. YesoBek U OKpy:Kaoas cpeaa.

DKOJIOTUYECKHE KpPU3HWCHl M WX NPUYHHBL. Bo3jaelicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsisHEHUE BOJIHOM cpenbl. OxpaHa BO/I-
HBIX pecypcoB. Pa3zpymenue noussl. OXpaHa IOYBEHHBIX pecypcoB. M3MeHeHne kaumara.

AHTpPOIIOreHHOE BO3/ICMCTBHE HA PACTUTENIbHBIM M KUBOTHBIM Mup. OXpaHa pacTu-
TEIBHOI'O0 M KUBOTHOrO MHpa. OCHOBHBIE NPUHIMIBI OXpaHbl NMpupoAsl. KpacHble KHUTH.
Oco60 oxpansiembie ipupoansie Tepputopuu (OOIIT). borannueckue caapl U 300JI0THYECKUE
MapKu.

OcHOBHbBIE PUHIUIIBI YCTOMYUBOTO Pa3BUTHS Y€JIOBEUECTBA U MPUPObL. Paronans-
HO€ TPUPOAONOIH30BAHNE M COXPaHEHHE OHOIOrHYecKoro pasHoobOpasus 3emum. OOmime
3aKOHOMEPHOCTH TJI00abHBIX SKOJIOTHYECKUX KpU3UcoB. OCOOEHHOCTH COBPEMEHHOTO KpH-
3UCa U €TI0 BEPOATHBIC MMOCICICTBUA.

Pa3Butre MeTO/10B MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOT€HHBIX MPOLECCOB.

3. O0beM yueOHOro npeaMeTa U BUAbI y4eOHOI padoThI

17

Buna yueOHoii padoThl O0bem yacon

O01mast Tpy10eMKOCTh 262




18

YueOHas HAarpy3Ka 00y4aromerocs 234
B TOM YHCIIE:

YPOK 102
MPaKTUYECKUE 3aHITHUS 132
KoHcyabTanuy MHIUB.MPOEKT/KOHC.IIepe 3K3aMeHOM 2/4
CamocrosiTesibHasi padoTa cTyaeHTa (BCero): 10
NuaauBuayaabHbId NPOEKT 8
IIpomeskyTouHasi aTTecTalus - B (hopMe IK3aMeHa 4




4. TemaTnueckoe miaanuposanue yueoHoro npeamera OYIIL. 12 buosiorus

HaumeHoBaHuUe pa3je/ioB U TeM

Conepixanue y4eOHOro MaTepraJa U (popMbl OPraHM3aLUHU eI TeTbHOCTH 00y4alouXcst

Konap! 001ux Kkomie-
TEeHIUH
M JJHYHOCTHBIX, Me-

Obnem TanpeAMeTHBIX, Pe/I-
4acoB ’
METHBIX pPe3yJbTATOB,
¢popMupoBannio KoTo-
PBIX cIIOCOOCTBYET
3J1eMEHT MPOrpaMMbl
1 2 3 4
Pa3zpnen 1. BuoJiorusi Kak Hayka. 2(2/0)
Tema 1.1.BBexnenue B 6nonoruso. [Ipakrnye- TeopeTnueckoe 3aHATHE 2
CKO€ 3HAYeHHE OMOJOTHUYECKMX 3HAHUM. 1.CoBpeMeHHast 6UOIOTHS - KOMIUIEKCHAS HayKa. OK 2, OK4, OK5, OKé6.
2.KpaTkast uCTOpHsI pa3BUTHSI OUOJIOTHH. JIP1-JIPS8, MP1, MP2,
3.Poins 1 MecTo Ononoruu B GOPMUPOBAHNH €CTECTBEHHO-HAYYHON KapTHHBI MUPA. MP3,
4.buonornyeckue HAyKu ¥ U3y4aeMble HMH TPOOIEMBL. I1P1, ITP2, IIP6, ITP13.
5.IlpakTudeckoe 3HaYCHUE OMOJIOTHYSCKUX 3HAHHM.
6.CoBpeMeHHBIC HAIIPaBJICHUS OMOJIOTHH.
Pa3nea 2. J)KuBble CHCTEMBI U HX H3Y4Y€eHHE. 2(2/0)
Tema 2.1.0pranusanusi, pazHooOpasue u Teopernuyeckoe 3aHATHE 2

H3YYCHHUE OHOJIOTHYECKUX CUCTEM U Tponec-
COB.

1.)KuBbIE cucTeMBI Kak peaMeT n3ydeHus: Ononorun. CBOHCTBA JKUBBIXCHCTEM: €IUHCTBO
XUMHMYECKOTO COCTaBa, IUCKPETHOCTh U LIEIOCTHOCTD, CI0XKHOCTD U YIOPSIIOUCHHOCTh
CTPYKTYPBI, OTKPBITOCTb, CAMOOPTaHHU3ALIUsA, CAMOBOCIIPOU3BEICHHE, Pa3-

JPaXUMOCTb, HI3MEHYHBOCTH, POCT U Pa3BUTHE.

2. YpOBHHM OpraHU3aIMK KUBBIX CUCTEM: MOJICKYJIIPHBIH, KJIETOUHBIN, TKAHEBBIH, Opra-
HU3MEHHBIN, TOITYIIIHOHHO-BUI0BON,2KOCUCTEMHBIN(ONOTeOIIeHOTHYECKHiT ), OnochepHbIii-
JIpouecchl, NpOUCXOSIINE B )KUBBIX CHCTEMAX.

3.0OcHOBHBIE IPU3HAKH KHBOTO. JKN3HB Kak (hopma cymecTBoBanus marepun. Haykwu,
M3y4arolIre KUBBIE CHCTEMbI Ha Pa3HBIX YPOBHAX OpPraHM3aIHu.

4.Uzyuenue uBbIX cucreM. MeTto/pl Ononornueckoit Hayku. HaGmonenue, usmepeHue, skc-
MEepUMEHT, cucTeMaru3anus, Metaananus. [ inannpoBanneskcnepumenra. [ToctanoBka
nposepka runote3. Hynesas runore3a. OEHKaZOCTOBEPHOCTH ITOIYYEHHBIX PE3YIIbTaTOB.
IToHsITHE CTATHCTUYIECKOTO TECTA.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP1, TTP2, TIP3, TIP6,
TP13.
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l'[pmbeccnonanbﬂo OPHCHTHPOBAHHOC COACPKAHUE

JlokazaTenbHass MeOUIMHA - JOOPOCOBECTHOE, MPOJYMAaHHOE M pa3syMHOE HCIIOIb30BaHNE
COBPEMEHHBIX JaHHBIX NPH BEIOOPE TAKTHKH JICYEHHSI OTAEIbHBIX NallUeHTOB.

Pasznen 3. buojiorusi KJIeTKku.

6(2/4)

Tema 3.1.McTopust OTKPBITHS U METOABI U3y4e-
Hus KieTku. Knerounas teopusi.

TeopeTnueckoe 3aHsITHE

2

1.Knetka — cTpyKTypHO-(QYHKIMOHAIbHAS €IMHALA YKHBOTO.

2.Wcropust OTKpbITUS U U3y4eHus kieTku. Paboter P. 'yka, A. JleBenryka.

3.Knetounas Teopusi. OCHOBHBIE MOJIOXKEHUS COBPEMEHHON KIETOUHON TEOpUH.

4.MeTopI MOJEKYIAPHON U KJICTOYHOW OMOIIOTHI: MUKPOCKOTIHS, XpPOMAaTOTpadsi, HIeK-
Tpodopes, METOI MEYCHBIX aTOMOB, A dhepeHnnansHoe HeHTPUBYrupoBaHue, KyJIbTHBUPOBa-
HHE KJIETOK. DJIEKTPOHHAS! MUKPOCKOIIHS.

OK 2, OK4, OK5, OKG6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, TIP3, I1P4,
T1P7, TIP13.

l'[pmbeccnonaﬂum OPHCHTHPOBAHHOC COACPKAHUEC

1.Mcnonb30BaHne COBPEMEHHBIX METOJIOB U JOCTHIKEHUN IIUTOJOTHH KaK OCHOBBI TEOpETHYE-
CKOM M MPAaKTUYIECKOM 0a3bl COBPEMEHHON MEIUIMHEI B 00ph0E ¢ Cephe3HBIMU 3a00JICBAHUIMEU
YyesioBeKa.

2.KJ’ICTO‘IH8.H Teopm[ u €c HpI/IMeHCHI/Ie B MCOUIIUHC OJIA paCHOSHaBaHI/IH OHKOJIOTUYCCKUX U
JIPYTUX 3a00JIeBaHNH Ha CTAUH KJICTOYHOH ITaTOJIOTHH.

Tema 3.2.M3yueHne METOIOB KIETOYHON OHO-
JIOTUH.

HpaRaneckoe 3aHATHE

1.001111e cBeIeHUs O KIIETKE.

2.MeTtoabl U3yUeHUs KIETKH.

3.MUKpPOCKOMHS: CBETOBAs U dJICKTPOHHAS.

4.YcTpoiicTBO M Ha3HAYEHHE ONITHYECKOTO CBETOBOTO MHKPOCKOTIA.
5.IlpaBuia paboOTHI C MUKPOCKOTIOM.

OK 2, OK4, OK5, OKG6.
JIP1-JIPS, MP1, MP2,
MP3,

T1P2, TIP3, [1P7, TIPY.

Paznen 4. Xumnyeckasi OpraHn3anus KJIeTKH.

12(8/4)

Tema 4.1.Xumuueckuii coctas KiIeTku. Boga u
MUHEPAJIbHBIE BEIIECTBA.

TeopeTnueckoe 3aHsITHE

2

1. XuMuyeckuit cocTaB KIETKH.

2.MaxpossieMeHTBI, MEKPO3JIEMEHTHL,YITPAMAKPOSIEMEHTHI.

3.Bona, ee pu3mKo-xuMUIECKe CBOHCTBA M OMOJIOTHIECKAs POJIb B JKU3HU KIIETKH.

4 MuHepanbHbIC BEIIECTBA KIETKH, UX OHOJIOTHIECKast poilb. POJIb KaTHOHOB U aHHOHOB
B KJIeTKe. bydepHble CHCTEMBI KISTKH.

OK 2, OK4, OK5, OKG6.
JIP1-JIP8, MP1, MP2,
MP3,

TIP2, TTP4, TIPS, TTP7,
TIPS.
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ITpodeccuoHaILHO OPHEHTHPOBAHHOE COIEPKAHUE

1.AKBammOpuHBI — OEJKH, PETyIUPYIOIINHE BOIHBIM TPAHCHOPT W DICKTPOXUMHUCCKHUA MeM-
OpaHHBII MOTEHINAI KJICTKH.
2.Ilatomoruu, BO3HUKAIOIINE ITPH HEOCTATKE U U30BITKE COJIEH.

Tema 4.2.benku. CocTaB, cTpoeHue, CBOWCTBA
1 QyHKINHU OETKOB.

TeopeTnueckoe 3aHsITHE

1.Oprannueckne BellecTBa  KJeTKU.benkukak — BakHeliine  OWONMOIMMEpBl  KIETKH.
2. AMUHOKHCIIOTHEIIcOcTaB O6enkoB. OOpa3oBaHNe MENTHIHON CBSI3H.

3.IlepBuuHasi, BTOpHUYHAS, TPETHYHAS, YSTBEPTHYHASL CTPYKTYPBI OeiKa.

4.CpoiicTBa O6enkoB. [leHaTyparms.

5. Knaccugukanms 6emkoB.

6.buosnornueckue GyHKIMU OSIIKOB.

OK 2, OK4, OK5, OKG6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP2, TTP4, TIPS, TIP6,
TIP1.

ITpodeccuonaILHO OPHEHTHPOBAHHOE COIEPKAHUE

1.I'emoro6uH, ero 3Ha4eHue sl OpraHu3Ma. AHAJIN3 KPOBU Ha T€MOTIIO0MH.
2.CeprnoBUIHO-KIETOYHAS AHEMHUS.

Tema 4.3.Yriesonsl. JInnuael.

TeopeTnueckoe 3aHsITHE

1.YrneBoasl. MoHOCaxapuibl, AUCaxapybl, OJIMTOCaXapuabl, MOIHCaxapuIbl.l (U3NKO-XUMH-
94ecKHe CBOUCTBA.

2.00umi mI1aH CTpoeHUs U PU3MKO-XMMHUECKHE CBOMCTBA YTIIEBOJIOB.

3 buosorndeckue GyHKIMU YIICBOIOB.

4.Jlununel, UX CTpOEHHE U THAPOGUILHO-THIPO(GOOHBIECBOICTBA.

5 Knaccngukarms munuaos. Tpuriwmepuast, Gochoaumuas!, BOCKH, CTSPOHIBL.
6.buonornveckre GyHKIMA JIUITHIIOB.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP1, TIP2, TIP4, TIPS,
TIP6.

ITpodeccuoHaILHO OPHEHTHPOBAHHOE COIEPKAHUE

1.0npeneneHue KoaMYecTBa caxapa B KPOBU C LIE€NbIO BBIABICHUS TUIOITTUKEMUH U TUTIEPIIIH-
KEMUHU.

2.CaxapHblil [1abeT, ero MpUYMHBI U TOCIEICTBHUSI. .

3.XonecTepuH: MoiIb3a WIH BPEIL.

Tema 4.4. Hyknennossie KucaoTel. ATO.

TeopeaneCKoe 3aHATHE

1.Hyxkneunosslie kucnotsl:JJHK nu PHK.

2.CTpoeHne HyKJIeMHOBBIX KHCIOT. HyKIeoTHuapl.

3.Crpykrypa JHK — nBoiinas cniupans. [Ipunnun komriementapHoctu. [Ipasuio Yapradoda.
4 Mectonaxoxzaernune u ononornyeckrne pynkanun/HK.

5.Ctpoenne, Buanl U dyHknmn PHK B kietke.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP2, TTP4, TIPS, TIP6,
TIP7, TIP10.
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6.Ctpoenue u Qyukiun Mosiekysisl AT®. Makpospruueckue cBsizu B Mojiekyie ATO.
7.CexsennpoBanue JTHK.
8.1llaru B MeTUIIMHY.

ITpodeccnoHaILHO OPHEHTHPOBAHHOE COIEPKAHUE

1. JHK-nakTrmockonust («reHeTHISCKUH MacopT») U €€ MpUMCHEHHE.
2.Meron nonuMmepaszHoii ienHoi peaxiuu (ITLP).

Tema 4.5.HyknennoBbie kucioTel. Pemenue
3a/1a4 Ha OIpeJeNieHIe HyKIEOTHAHOTO COCTaBa
JIHK u PHK.

ITpakTHYecKoe 3aHATHE

1.00mue cBefieHns 0 HYKJICMHOBBIX KHCIIOTaX.

2.IIpuHIIUT KOMIUIEMEHTAPHOCTH.

3.I1paBuno DpBuna Yapradda.

4. Pemienue 3amad Ha omnpeaenenue nociepoBarensHoctd JHK uw PHK ¢ npumenenuem
MPUHITUIA KOMILUICMEHTApHOCTH 1 npaBmia Yapradda.

OK 2, OK4, OKS, OK6.
JIP1-JIP8, MP1, MP2,
MP3,

I1P4, ITP7, TIPS, TIP9.

Pazgen S. CtpoeHue U (pyHKIINH KJIETKH.

6(6/0/2)

Tema 5.1.ITnazmatigeckas memOpana. Knerod-
Has cTeHka. [{uroriazma. OgHOMEMOpaHHbBIE
OPTaHOM/IbI KJICTKH.

TeopeaneCKoe 3aHATHE

2

1. THurms! KIIETOK: yKapHOTHIECKas! H IPOKAPHOTHICCKAS.

2.CtpoeHue v (yHKIHOHUPOBAHUE SYKAPHUOTHICCKON KICTKH.

3.Ilna3matudeckas MeMOpaHa, ee CTpyKTypa. TpaHCIIOpT BEIIECTB: TACCHBHEIN, aKTHBHEIH.
[Monynponunaemocts MeMOpaHbl. PaboTa HaTpHii-KaJIMEeBOTO Hacoca.

4. 9HAOIMTO3: TUHOLUTO3, (HaronnTo3.IK30LUTO3.

5.CtpoeHre U QYHKIHH KJICTOUHOM CTCHKH PACTCHHUMU, TPUOOB.
6.1lurormta3zma.l{uro3omns. [lutockeneT. J[BrykeHHE LIUTOILIA3MBbI.
7.0gHOMEMOpaHHBIE OPTaHOMABI KIIETKH: dHAoIIa3MaTideckas ceth (JI1C), ammapat
T"onp KK, TH30COMBI, HX CTPOSHHE U (PYHKITUH.

8.Ctpoenne 1 GyHKIMH TPaHYISIPHOTO PEeTHKYIyMa. [ agkuii (arpaHyIsipHbIi)
SH/IOTUIA3MATHYCCKUHA PETUKYITYM.

9.CexkpetopHas ¢pyHKkus anmnapara [ 'onbxu. TpaHCTIOPT BEIIECTBB KIICTKE.
10.Bakyousiu pacturenbHbIXKIeTOK. Kietounslit cok. Typrop.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP2, TIP4, TIPS, TIP6.

IpodeccnoHaTEHO OPHEHTHPOBAHHOE COJIEP:KAHUE

1.OTKpEITHE (haronuTo3a U €ro pojib B 00CCIIEYCHHH HMMYHUTETA.
2.Ponb 9HI0IITa3MaTHYECKON CETH B 3alllUTE OPraHNU3Ma YeI0BeKa OT KCEHOOMOTHKOB.
3..bone3Hu cBsI3aHHEIE C HETIPABIIBHOM paboToii armapaTta ['0JbIKU U JIH30COM.

Tema 5.2.IToyaBTOHOMHBIE OPTaHOUIBI KIIET-

TeopeTnueckoe 3aHsITHE
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KW: MUTOXOHJpHH, IiacTuabsl. HememOpaHHble
OpPTraHOU/[IBI.

I.HOHyaBTOHOMHI)Ie OpraHouabl KJICTKHU: MUTOXOHAPUHU, TITIACTHUIBI.
2.MUTOXOHIIpHUH, UX CTPOEHHUE U QYHKIIUH.

3.IImactunbl, X cTpoeHHE W (YHKIWH. BUIBI IIIaCTHA: XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEH-

KOIIITIaCThI.

4. HememOpaHHBIE OpPTaHOMIBI KIETKH: PHOOCOMBI,MUKPO(QHMIAMEHTEL.. MHKPOTPYOOUKH,

OpraHonJbl ABUKCHUS, KJICTOYHEIN LCHTP U HEHTPUOJIb, X CTPOCHUC U (byHKHI/II/I.

OK 2, OK4, OK5, OK6.
JIP1-JIP8, MP1, MP2,
MP3,

TIP2, TIP4, TIPS, TIP7.

ITpodeccuoHaILHO OPHEHTHPOBAHHOE COIEPKAHUE

1.bonesnu, cBsizaHHbIE ¢ AePEKTaAMH MATOXOHIPHH.
2.HI/IaHI/IJII)I KakK 6J'IOKaTOpBI KJIIETOYHOTO JbIXaHWA B MUTOXOHAPHUAX.

Tema 5.3.50po. [IpokapuoTndeckas KIeTka.

TeopeTnueckoe 3aHsITHE

1.511po — BakHel1asi COCTaBHAS 4aCTh KIETKH.

2.000mn04Ka s1pa, XpOMaTHH, KAPHOILJIa3Ma, SAPBIIIKH, UX CTPOSHHE U (DYHKIHH.

3. nepHbIil 6ETKOBHII MaTPUKC.

4.Knero4yHble BKIIOYECHUS.

5.Ctpoenue npokapuoTiyeckoii kiuerku. Knerounas crenka 6akrepuii 1 apxeit. 6.0cobeHHo-
CTHCTPOSHHATETEPOTPO(GHON 1 aBTOTPOHONIIPOKAPUOTHIECKHUX KIETOK. MEeCTO 1 poib
MPOKapHOT B OMOIICHO3aX.

7. CpaBHHTENbHAS XapaKTEPUCTHKA KIETOK DYKapHOT (PacTUTEIBHOI, )KUBOTHOH, TPHOHOIA).

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP2, TIP3, IIP4, TIPS,
TIP7.

ITpodeccuoHaILHO OPHEHTHPOBAHHOE COIEPKAHUE

1.I'enetnueckue GakTOpb! Kak MPUYNHA BPOXKICHHBIX 3a00JI€BaHHUH YeIOBEKa.
2. IlporuBobakTepuanbHbie penapaThl. ICTOpust OTKPBITHS aHTHOMOTHKOB.

Camocmoamenvuasn paboma.

Iloozomoska xk konmponvhot pabome no meme: « Cmpoerue u QyHKYUU Kiemxuy.

Pa3znen 6. OGMeH BellleCTB U NMpeBpallleHNe YJHEPTHH B KJIETKE.

8(8/0)

Tema 6.1. O6MeH BerecTB. ACCUMUIALIUA U
JACCUMWISALIYSL.

TeopeaneCKoe 3aHATHEC

2

1. AccuMumsIinus ¥ AMCCUMIJISINNS - IBE CTOPOHBI META00IM3MA.

2.Tunsl 0OMeHa BEIIECTB: aBTOTPO(MHBIN U reTepOTPOQHBII.

3.A3po0OHBIe M aHadPOOHBIE OPTraHU3MBI, UX XapaKTEPUCTHKA.

4.2Oneprernueckoe obecrieueHne KIeTku: npespamenne AT® B 0OMEHHBIX IpoLieccax.
depMeHTaTHBHBIHXapaKTep peaknuii KIETOYHOTO MeTaboIn3Ma.

OK 2, OK4, OK5, OKG6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP2, TTP4, TIPS, TIP6,
TIP7, TIPS.

HpO(l)eCCl/IOHaJIBHO OPHCHTHPOBAHHOC COACPKAHUEC
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1.X1aMuauy M pUKKETCUH — YHEPTeTHUECKUE BHYTPUKIECTOYHBIE Tapa3HUThI.
2.X1aMHIMO03Bl U PUKKETCHO3BI. JIeueHune 1 mpoQuIakTHKa.

Tema 6.2.DepmenrTaTuBHbIe peakunu. Oepmen-
THI.

TeopeTnueckoe 3aHsITHE

1.®epMeHTAaTHBHBIN XapaKTep peaknii KIETOYHOTO MeTaboIu3Ma.
2.DepMeHTHI, UX CTPOCHUE, CBOMCTBA M MeXaHU3M neicTBui. KodepMeHTsI.
3.01nruns GepMEHTOB OT HEOPTaHNYECKMX KaTaJln3aTOpPOB.

4.AKTHBaIUs U UHTHOUPOBaHUE.

5.3aBUCHMOCTbB CKOPOCTH (pepMEHTATHBHBIX PEAKIMI OT Pa3IMYHbIX ()aKTOPOB.

OK 2, OK4, OK5, OKG6.
JIP1-JIP8, MP1, MP2,
MP3,

TIP2, TIP4, TIP6, TIPS.

Tema 6.3.Ilmactuueckuii oomen. dorocunres.
XeMOCHHTE3.

TeopeTnueckoe 3aHsITHE

1.IlepBUYHBIN CUHTE3 OPraHUYECKUX BEUIECTB B KiieTKe. DOTOCUHTE3.

2.Ponb xmopormutactos B porecce GorocuHresa. CBeToBast 1 TEMHOBas (asbl.
3.IIpoxgyxTuBHOCTRpOTOCHHTE3A. BiHsiHNE pa3TmaHBIX(PAKTOPOB Ha CKOPOCTh
(dhoTtocunTe3a.

4.3Hauenne (HOTOCHHTE3A.

5. Xemocunre3. PazHooOpa3ue XeMOCHHTETUKOB: HUTPUPUIMPYIOIIUE OAKTEPUH,
JKeJie300aKTepuH, CepodaKTepHN,BOIOPOIHBIE OaKTEPUH.

6.3HaueHHEe XEMOCUHTE3A.

OK 2, OK4, OK5, OKG6.
JIP1-JIP8, MP1, MP2,
MP3,

TIP2, TTP4, TIPS, TIP6.

IIpodeccHoHAJHLHO OPHEHTHPOBAHHOE COIeP:KaHNe

1.Anaspo6Hble UHDEKIMH, UX BO30YTUTENH.
2.Ilarorenes, neyeHne n NpoIIAKTHKA aHA3POOHON HHPEKIHN.

Tema 6.4.OHepreTHIeCKUil OOMEH.

TeopeaneCKoe 3aHATHEC

1.AnaspobnbIe oprann3Mbl. Buapsl Opoxenus. [IpoayKkTer OposKeHHS U X HCIIOIB30BaHUE Ye-
JIOBEKOM. AHa3pOOHBIC MUKPOOPTaHU3MbI KAKOOBEKThI OMOTEXHOJIOTHH U BO30YIUTE M 00IIe3-
Hell. AdDpOOHBIE OPraHU3MBI.

2.2Tamnbl SHEPreTHIECKoro ooMeHa.

3.IToaroToBUTENBHBIN JTAIL.

4 .I'mukonun3 — OECKUCIOPOAHOE PACHICTICHACTITIOKO3BI.

5.buonorndeckoe OKUCIEHUE, UK KIIETOYHOE JibIxaHue. Pojib MUTOXOHIpUi B

mporeccax Onoornaeckoro okucieHus. Liuknmmaeckne peakuuu. OKHCIUTENEHOE
dhochopunupoBanue.

6.9 GEeKTUBHOCTH IHEPTETHUESCKOTO OOMEHA.

OK 2, OK4, OK5, OK6.
JIP1-JIP8, MP1, MP2,
MP3,

TIP2, TIP3, I1P4, TIPS,
T1P6.

ITpodeccoHaILHO OPHEHTHPOBAHHOE COIEPKAHUE
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1.3TUNOBBIN CIUPT (AJIKOTOJIb) KaK CaMblii OMACHBII MPOIYKT OpPOXKEHHMSI.
2.AJIKOTONNM3M U BEI3BIBAEMBIE UM NATOJIOTHH.

Pasnen 7. HacaeacTBeHHasi HH(pOpMAaNUs U pealn3anus ee B KJIeTKe.

8(4/4)

Tema 7.1.Peakunuu MaTpuyHOro cuHTe3a. buo-
cuHre3 Oeka.

TeopeTnueckoe 3aHsITHE

2

1.Peakiun MaTpu4HOro cuHTe3a. IIpuHINI KOMITIEMEHTaPHOCTH B PEaKIUsIX MaTPUIHOTO
CUHTE3a.

2.Peanuzanus HacnenctseHHou nHpopmanuu. JIHK u rensl. ['eHeTrnueckuii kKoa, ero CBOMCTBA.
3. Tpauckpurnius — marpuusbiii cuate3 PHK. [TpuHIMIEI TpaHCKpHUIIINH:
KOMIUIEMEHTapPHOCTh, aHTUNAPAIUIEIBHOCTD, aCHMMETPHYHOCTb.

4. TpaHcnsanus u e€ STarbl.

5. YcnoBus 6nocunTe3a Oenka. Yuactue TpancnopTHbix PHK B OnocuaTese 6enmka. Koamposa-
HHE aMHUHOKHUCIIOT. Posib pubocom B GHOCHHTE3E OeKa.

OK 2, OK4, OK5, OKG6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP2, TIP3, TIPS, TIP6.

ITpodeccuoHaILHO OPHEHTHPOBAHHOE COIEPKAHUE

AHLTepHaTI/IBHHﬁ CIUTAMCUHT KaK MEXaHU3M JJI1 CHHTE3a I/IMMyHOI"J'IO6yJ'II/IHOB (aHTI/ITeJ'[).

Tema 7.2.buocunres Genka. Pemenue 3amau.

l'[paKanecKoe 3aHATHE

1.0061m1ue cBeaeHus 0 OeKax U UX OMOCHHTE3E.

2.IlpaBuia, HCOOXOIUMBIC PH PEIICHUN 33734 Ha OIMPEIC/ICHHE OCIEeI0BATEILHOCTH OeKa.
3 Anroput™ paboThI ¢ TaONHIEH TeHETUYECKOT0 KOAA.

4 Pemenne 3a1a4 Ha OIpeeNieHIE OCIEeI0BATEIEHOCTH OenKa.

OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP2, TIP4, TIPS.

Tema 7.3. Perymsiust 0OMEHHBIX IIPOLIECCOB B
KJIETKE.

TeopeTnueckoe 3aHsITHE

1. Perynsius 0OMEHHBIX ITPOIIECCOB B KIIETKe. BeaKkn —0CHOBA perysiun.
2.0Opranuzaiysi TeHOMa y MPOKAPUOT U DYKApUOT.

3.Perynsinust ak THBHOCTH T€HOB.

4 I'nmotesa omepona (@. XKaxo0, XK. Mano).

5.Knerounslit romeocTas.

OK 2, OK4, OK5, OKG6.
JIP1-JIPS, MP1, MP2,
MP3,

l'[pmbeccnonanbﬂo OPHCHTHPOBAHHOC COACPKAHUE

1.0OHKomornuecKue 3a00JCBaHMs YeJI0BEKA, UX MPUYUHBIL.
2.0nxorensl. [Iporoonkorensl. OmyxoJeBble CynpecCOphl.
3.IlpodunakTrka U JeYeHHE OHKOJIOTHYECKUX 3a00JIeBAHUIA.

Paznen 8. JKusHeHHBIN UK KJIETKH.

4(4/0)

Tema 8.1.KneTounsiii nukia. MaTpUyHbIA CUH-
te3 JJHK.

TeopeTnueckoe 3aHsATHE

2

1.KJ1eTouHBIN LMK, €r0 NEPUOIBI U PETYIIALHUS

OK 2, OK4, OKS5, OK6.
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2.UuTepdasa, eec MepHOABL: IPECHHTECTHYCCKHUIHA

CUHTETHYECKUN U IOCTCUHTETUYECKUH.

3.Marpuunsiii cuate3 JIHK — permnkanus. [TpuHIATIBL peTuiika-
IIUU:KOMIUIEMEHTaPHOCTh,IIOJYKOHCEPBATUBHBINA CUHTE3,aHTUIAPAIIIIEIEHOCTD.
4 Mexanusm perukanuu JJTHK.

JIP1-JIP8, MP1, MP2,
MP3,
TIP2, TIP4, TIPS.

ITpodeccuoHaILHO OPHEHTHPOBAHHOE COIEPKAHUE

OtcyTcTBre S-(ha3bl )KU3HEHHOTO MUK KaK MPUYMHA MTOSMBICHUS MYTaHTHBIX KJIETOK U 0Opa-
30BaHMS 3I0KaYECTBEHHBIX OITyXOJICH.

Tema 8.2. Xpomocomublif HabOp KiIeTku. Mu-
TO3.

TeopeTnueckoe 3aHsITHE

1.XpomocoMsl, ux ctpoeHue. Teromepsl U TenoMepasa.

2.XpOoMOCOMHBIH Ha0Op KIIETOK — KapHOTHIL. JIUTIITOMIHEIN W TaIUTIOUIHBIA HAOOPBI
XPOMOCOM.

3.'omonornunsie XpoMocoMsl. [10710BbIE XpOMOCOMBI.

4 Jlenenue KIeTKH - MuT03. CTaIMK MUTO34.

5.1IuToKHHE3 U KApUOKHUHE3.

6.BI/IOJIOFI/I‘-ICCKOC 3HAQUYCHHUC MI/ITO3a.PerH${HI/IH MUTOTHUYCCKOI'O LIUKJIIAKIICTKH. AHOHT03.
7. Tunel Muto3a. AMHUTO3.

OK 2, OK4, OK5, OK6.
JIP1-JIP8, MP1, MP2,
MP3,

TIP2, TIP4, TIPS.

Pa3nen 9. Ctpoenne u pyHKIHH OPTaHH3MOB.

26(2/24)

Tema 9.1. Opranusm kak enuHoe 1enoe. TkaHu
Y OpraHbl.

TeopeTnueckoe 3aHsITHE

2

1.Bruonoruueckoe pazHooOpaszue oprann3MoB. OTHOKIIETOUHBIE, KOJOHHAIBHEIE,
MHOT'OKJIETOYHbIE OpraHu3Mbl. OCOOCHHOCTH CTPOCHUS U
KNUBHECACATCIbHOCTUOAHOKIICTOUYHBIX OPraHU3MOB.

2.KosnoHuanbHble OpraHU3MEI.

3.B3aumocBsI3b yacTeld MHOTOKJIETOYHOTO OPTaHU3Ma.

4. TxkaHU,0pTaHBI U CHCTEMBI OpraHoB. OpraHu3M Kak efuHoe mnenoe. ['omeocras.
5. TkaHW pacTEeHWi, UX TUIIBI, CTPOCHUE, (DYHKIIUU U PACTIONOKEHHE.

6. TkaHM )KUBOTHEIX U YCJIOBCKA, UX TUIIbI, CTPOCHUC, q)YHKHI/II/I " pacCIIOJIOKCHHC.
7.0pransl. OpraHbl pacTeHUH: BET€TaTHBHBIE M TeHEPATHBHEIE, UX (DYHKITHH.
8.0Oprafpl ¥ CHCTEMBI OPTaHOB JKHBOTHBIX M YEJIOBEKA, MX (DYHKIIHH.

OK 2, OK4, OK5, OK6.
JIP1-JIP8, MP1, MP2,
MP3,

TIP1, TTP4, TIPS, TIP6.

Tema 9.2. Onopa Tena u ABMKEHHE Opra-

ITpakTHYecKoe 3aHATHE
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HHU3MOB.

1.0nopa tena opranusmoB. Kapkac pacteHuit.

2.CkeneTbl OTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX dKUBOTHBIX. Hapy KHBII U BHYTPEHHUI! CKeElleT.
3.CTpoeHue U TUIIBI COETUHEHUS KOCTEH.

4. JIBrmxkeHue Opranu3MoB. [IBIDKEHIE OTHOKICTOYHBIX OPraHMU3MOB: aMEOOUTHOE, KTy TH-
KOBOE, PECHUYHOE.

5. JIBM>KeHHE MHOTOKJIETOUHBIX PACTEHUN: TPOMU3MBI U HACTUH.

6./IBIxeHe MHOTOKIICTOYHBIX)KHBOTHBIX M YEJIOBEKA: MBIIIIeUHas cucTema. Pediexc.

7. CxeneTHbIE MBIIIIBI U UX paboTa.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3,

T1P2, TIP4, TIPS, TIP6,
TP13.

HpO(l)eCCl/IOHaJIBHO OPHCHTHPOBAHHOC COACPKAHUEC

1.ITepenoMbl KOCTEH, CHCTEMBI UX KiTacCH(UKAINH.
2.IlepBast oMoIIb MpHU NEpETOMax.

Tema 9.3. Ilutanue u ApIXaHUE OPTaHU3MOB.

IIpakTHYyeckoe 3aHATHE

1.Ilutanue opraHu3MoB.

2.IlornomeHue BOABI, yTIEKUCIOro ra3a 1 MUHEPAIbHBIX BEIECTB PACTCHUAMHU .
3.IlutaHue >xUBOTHBIX. BHyTpUNONOCTHOE U BHYTPUKIETOUHOE MHUILEBAPEHHE.

4 .IlutaHue NO3BOHOYHBIX *KMBOTHBIX. OTAeNb! NHIEBapUTENbHOrO TpakTa.[luimesapurens-
HBIE KEJIE3BI.

S.IlunieBapurenbHas cucTeMa 4ejaoBeKa.

6./lprxanue oprann3MoB. [Ipixanue pacteHuil. Jlprxanue *«uBOTHBIX. Jnddysus ra3os gepes
MMOBEPXHOCTH KIIeTKH. KoxkHoe nbixanue./[prxaTenpHas moBepxXHoCTh. JKabepHoe 1 1€rounoe
JIBIXaHUE.

7./1pIxaHue TO3BOHOYHBIX )KUBOTHBIX U YeJIOBEKA. DBOJIOIMOHHOE YCIOKHEHUECTPOCHHUS JIET -
KHX NTO3BOHOYHBIX’)KUBOTHBIX.

8.JlpIxaTenpHasi CUCTeMadenoBeKa. MexaHn3M BeHTUISILIUUY JIETKUX Y ITULl U MJIEKOIH-
Tamux. Perynsanus npxanus.

9.JIpIXaTeIbHBICOOHEMBI.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP2, TIP3, IIP4, TIPS,
TIP6.

Tema 9.4. TparcopT BELECTB y OPraHU3MOB.

IIpakTHyeckoe 3aHATHE

1. TpaHCTIOpTHBIE CHCTEMBI PAaCTEHUI.

2.TpaHcropt BemecTB y O€CII0O3BOHOYHBIX KHBOTHBIX.

3.KpoBeHocHas crcTeMa TTO3BOHOYHBIX JKUBOTHBIX 1 uesioBeka. Cepaiie,

KPOBEHOCHBIE cOCy bl 1 KpoBb. Kpyru kpoBooOpamnieHus. OBOIIONHMOHHBIC YCI0KHEHHUS CTPOE-

OK 2, OK4, OK5, OKG6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP2, TIP3, IIP4, TIPS,
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HUS KPOBCHOCHO# CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX.PaboTa cepiia u e€ perysius. I1P6, T1P13.

Tema 9.5. Brigenenue y opraHu3MoB. IIpakTH4yeckoe 3aHATHE 4
1. Bolgenenue y pacTeHuu.
2.Boinenenne y kuBoTHEIX. CoKkpaTtuTeabHbIe BakyoiaH. OpraHsl BeiaeneHus. Ounbrpanms, OK 2, OK4, OKS3, OK6.
CEeKpeIys 1 00paTHOE BCACBIBAHUE KaK MEXaHU3MBI PA0OTHI OPTaHOB BbIAeIeHHS. CBSI3b MO- IJ\I/[1;13-’JIP8, MPI, MP2,
JIOCTH Te€Na ¢ KPOBEHOCHOW W BBIJICTIUTENIFHOM CHCTEMaMH. TIP2, TIP3, TIP4, IIP5.
3.BrienieHne y TO3BOHOYHBIX J)KMBOTHBIX M denoBeka. [louku. CtpoeHue u [1P6, TIP13.
¢dyHKIMOHMpOoBaHue HeppoHa. OOpa3oBaHUE MOYH Y YEIOBEKA.

Tema 9.6. 3amuTa OpraHU3MOB. ITpakTHYecKoe 3aHATHE 4
1.3anmTay ogHOKIETOYHBIX OpraHu3MoB. CIIOph! OaKTepHid U IHCTHI IPOCTEHIINX.
2.3amuTa y MHOrokJIeTO9HbIX pacteHni. Kytukyna. CpencTBa macCUBHOM M XUMUYECKOH 3a-
IMUTEI. OUTOHIINIEL. OK 2, OK4, OK5, OK6.
3.3ammTa y MHOTOKJIETOYHBIX JKMBOTHEIX. [IOKPOBBI M HXIIPOM3BO THBIE. JIP1-JIP8, MP1, MP2,
4. 3amuTa opranusMa ot 6osesHel. IMMyHHas cucTemMauesnoBeka. KieTounslii u MP3,
IyMOPaJIbHBII UMMYHUTET. BpoxkIEHHBIN 1 TPHOOPETEHHBIN criennpruuecKuit 112, TIP3, I1P4, TIPS,
HMMYTET. [1Pe, TIP13.
5.BocnianurensHple OTBETHI OPTaHU3MOB.
6.Poh BpOKIEHHOTO IMMYHHUTETAB PAa3BUTHH CHCTEMHBIX 3a00JICBaHHM.

Tema 9.7. PazapaxuMoCTh U perysuus y IIpakTHYecKoe 3aHATHE 4

OpraHU3MOB. 1.PazapaxuMocTh y OTHOKJIETOYHBIX OPraHU3MOB. TakCHCHI.
2.Pa3mpaXMMOCTh U peryJisiiiy y pacTeHuil. PocToBBIe BemecTBa 1 UX 3HAYCHHE.
3.HepBHas cucteMa 1 peduieKTopHast peryJisiius y )KuBoTHbIX. HepBHast cucrema u e€ oTaesbl. OK 2, OK4, OK5, OKé.
DBOJIIOLUOHHOE YCIOKHEHHE CTPOCHHUS HEPBHOM CHCTEMBI Y 5KMBOTHBIX. OT/ENbI TOIOBHOTO JIP1-JIP8, MP1, MP2,
MO3ra NO3BOHOUHBIX)KMBOTHBIX. Pediekc u pediekropHas nyra. beycioBHbIe u yCIIOBHbIE MP3,
pediaekcsr. [1P2, TIP3, I1P4, TIPS,
4.T'ymopaibHast peryJisiys H3HIOKPHUHHAs CUCTEMa )KUBOTHBIX M YeoBeka. JKenesbl fH- 11P6, TIP7.
JIOKPHHHOM CUCTEMBI U MX TOPMOHBI. JleficTBHe ropMOHOB. B3auMocBs3b HEpBHOIT 1 9H-
JIOKpUHHOM cucTeM. [ 'unoranamo-runodusapHas CucteMa.

Pa3nen 10. Pa3MHoKeHHe U pa3BUTHE OPraHU3MOB. 18(2/16)

Tema 10.1.Dopmbl pasMHOXKeHHS opraHu3MoB. | TeopeTHyeckoe 3aHsITHE 2

l.q)OpMLI Pa3MHOKCHUA OPraHu3MOB: Oecronoe (BKJ'HO‘Iaﬂ BCFeTaTI/IBHOG) " ITOJIOBOC.
2.BI/IZ[BI 6eCHOHOF0paSMHO)KCHI/I$IZ TTOYKOBAHUC, CIIOPY AN, q)paFMCHTaLlI/Iﬂ, KIIOHMPOBAHUC.

OK 2, OK4, OK5, OK6.
JIP1-JIP8, MP1, MP2,
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3.ITonoBoe pasmHoxkeHue. [[0TOBBIEKIETKH, WM TAMETHI.

MP3, TTP2,ITP4, IIP5.

Tema 10.2. Meito3. 'ameroreHes y >KHBOTHBIX.
Pemenne 3anau.

HpaKaneCKoe 3aHATHE

1.ITonoBele KIIeTKH, WK raMeThl. Meiio3. Ctagnu Merio3a.

2.IloBenenue xpomocoM B Meio3e. Kpoccunrorep.

3.buonornueckuii CMBICH Mel03a U TIOJIOBOTO MpoIlecca.

4. Meii03 1 €ro MecTo B JKU3HEHHOM LIUKJIE OPTraHU3MOB.

5. 'ameTorenes y kuBOTHBIX. [lonoBbie xene3sl. OOpa3oBaHNE U pa3BUTHE MTOJIOBBIX
KJICTOK.

6.CriepmaToreHes u OOreHes.

7. CTpOCHI/IC IIOJIOBBIX KJIETOK.

8.Pemienue 3amad.

OK 2, OK4, OK5, OK6.
JIP1-JIP8, MP1, MP2,
MP3,

T1P4, TIPS, TIPS, TIPY.

Tema 10.3. Om1o10TBOpEHUE U UHIUBUAYAITb-
HOE pa3BUTHE KUBOTHBIX.

HpaKanecKoe 3aHATHE

1.0nmnonoTBOpeHNe U SMOPHOHATIBHOE PAa3BUTHE KUBOTHBIX. CHIOCOOBI OIJIOAOTBOPEHNUS: Ha-
pyxHoe, BHyTpeHHee. [lapTeHorenes.

2.VnauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPHOIIOTHS — HayKa O pa3-

BUTHH OPTaHU3MOB.

3.Craauun smOpuoreHesa >kuBOTHBIX. J[pobnenue. Tumbl apobdnenus. brnactyna.

4. 3apoplieBbie JUCTKH (racTpyJisiius). 3akaajKa OpraHoB ¥ TKaHEeH W3 3apOJIbIIIEeBBIX JTUCT-
KOB. B3anMHoOe BIHsIHE YacTel pa3BUBAOLIETOCS 3apOAbIIa (AMOPHOHATEHAS HHAYKIIUS).
5.BiustHneHa sMOPHOHAIEHOE PAa3BUTHE PA3IUYHBIX (PaKTOPOB OKPYIKAIOMIEH CPE/IbI.

6.Poct u pa3BuTHe KUBOTHBIX. [locTaMOpHOHANBHEIH TIepro. [IpsiMoe 1 HepsiMOe pa3BHUTHE.
PasBurne ¢ MmeTamMmopho30My OSCIIO3BOHOYHBIX M TTO3BOHOYHBIX KUBOTHBIX. bronormueckoe
3HAYCHHUE MPSIMOTO M HEMPSMOTO PAa3BUTHS, HX PACIIPOCTPAHCHHE B IIPUPOIE.

7.TunbipocTta )XKUBOTHBIX. PaKTOPHI PEryJISALNN POCTA KUBOTHBIX U YEIOBEKA.

8. Ctamuy mocTAMOPHOHATFHOTO Pa3BUTHS Y)KUBOTHBIX M YelloBeKa. Ileprnosl oHTOreHe3a
yesoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKHEe TPOLECCHI.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP4, TIPS, IIP7, TIP12.

IIpodeccuoHAIBLHO OPHEHTHPOBAHHOE COIEPKAHUE

1.HckyccTBeHHOE (IKCTPAKOPIIOPATIBHOE) OILIOIOTBOPEHHE.
2.IIpeumymectsa u Hegocratku DKO.

Tema 10.4.Pa3MHOKEHHE U LIUKIIBI Pa3BUTUS
pacteHuil. J[BOWHOE OIIOAOTBOPEHUE Y LIBET-
KOBBIX PaCTCHUH.

IIpakTHYyeckoe 3aHATHE

1.Pa3MHOKeHUE U pa3BUTHE PACTEHUH.
1.'ameTouT 1 ciopodut. Meiio3 B )KU3HCHHOM IUKJIC PACTCHHA.

OK 2, OK4, OK5, OK6.
JIP1-JIP8, MP1, MP2,
MP3,
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3.00pa3oBaHue crop B mporiecce Meiiosza. lameroreHes y pacTeHui.
4.01m1010TBOPEHHE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB.
5.JIBoiiHOE OIIIOOTBOPEHHE Y IBETKOBBIXpacTeHni. OOpa3oBaHne U pa3BUTHECEMEHH.

I1P4, TTPS.

Tema 10.5.Hexnerounsie popMbl )KU3HU — BH-
PYCBL

IIpakTHYyeckoe 3aHsATHE

1.Bupycel — HekieTouHble (POPMBI KHU3HU U OOJIUTaTHBIC TApa3UTHI.

2.CTpoeHue MpOCThIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB.

3.bakrepuodary.

4. Kwusuennsiii nuxn JJHK-conepsxammx supycos, PHK-conepkamux Bupycos, OakTe-
puogaros. OOpaTHas TpaHCKPHIIINS, pEeBEPTa3a, MHTErpasa.

5.BupycHrie 3a0oneBaHus 4eI0BeKa, )KUBOTHHIX, pacteHmit. CITN]], COVID-19.

OK 2, OK4, OK5, OK6,
OK?7.

JIP1-JIPS, MP1, MP2,
MP3,

TIP2, TIP3, IIP4, TIPS,
T1P7, TIP13.

ITpodeccuoHaILHO OPHEHTHPOBAHHOE COIEPKAHUE

1.IIpoTHBOBUPYCHBIE CPEJICTBRA.
2 Ilpumenenne 6akTeprodaroB Kak METOI JICUECHISI OaKTepHATBFHBIX 3a00ICBaHI KOXKH,
pPOTOBOM MOJOCTH, KUIIEUHHKA, YIIIEH, TJ1a3, MOYEIIOJIOBOM CUCTEMBI.

Pa3nen 11. 'eHeTnka — HayKa 0 HACJIEACTBEHHOCTH M HN3MEHYHBOCTH OPTraHNU3MOB.

2(2/0)

Tema 11.1.McTopust CTAaHOBIEHUS U PA3BUTUSA
reHeTHKH. OCHOBHBIE IOHATHS U METOJIbI TeHe-
THKH.

TeopeTnueckoe 3aHsITHE

2

1.Hcropust cTaHOBJIEHHS U Pa3BUTHsI TeHETHKHU Kak Hayku. Pabotel I'. Mennens, . ne ®pu3a,
T. Moprana.

2.Pois oredecTBeHHBIX YUE€HBIX B pa3BuTiu renetrku: H.K. Konsmosa, H.J. BaBuioga,

A.H. benozepckoro, I'.JI. Kapnieuenko u nip.

3.OCHOBHBIE T€HETUYECKUE MOHATUS U CUMBOJIBL. [ OMOJIOrHYHBIE XPOMOCOMBI, AJIIEIbHBIE
TeHBI, albTePHATHUBHBIC IPU3HAKY, JOMHUHAHTHBII U PELIECCUBHBIN IPU3HAK, TOMO3UT0Ta,
reTepo3uroTa, YNCTas JIMHUS, THOPH/IbI, TCHOTHIL, ()EHOTHII.

4.OcHOBHBIE METOIBI T€HETHKH: THOPUIOIOTHIECKUH, INTOIOTHYECKIH, MOJIEKYISIPHO-
FEHETUYECKUI.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP2, TIP3, [1P4, TIPS.

Pa3znen 12. 3ak0HOMEpPHOCTH HACJI€ICTBEHHOCTH.

20(6/16)

Tema 12.1. MoHOTHOpHIHOE CKpEIIMBAHHUE.

| TeopeTnueckoe 3aHsITHE

2
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IlepBelii 1 BTOpOI 3aK0HBI MeHenst.

1.MoHorndpuaHOE CKpeIIMBaHue.

2.IlepBblit 3ak0H MeHaems — 3aKOH eAMHO00pa3usi THOPHUIOB MIEPBOTO MOKOJICHHUS.
IIpaBunogOMUHNPOBAHUS.

3.Bropoii 3akoH MeHnzens — 3aK0H pacIleIUIeHUSIPU3HAKOB.

4.IluTonornyeckne OCHOBBI MOHOTHOPHIHOTOCKpEIIUBaHuUs. | HTI0Te3a 9UCTOTHI-
ramer.

OK 2, OK4, OK5, OK6.
JIP1-JIP8, MP1, MP2,
MP3,

TIP2, TIP3, TIPS, TIPS.

IpodeccuonaLHO OPUEHTHUPOBAHHOE COIePKAHUE

Bonesnp Anprreiimepa, ee IPUIUHBL U TPO(YUITAKTHKA.

Tema 12.2. Henonnoe noMuHnpoBaHue. AHa-
JIHM3UPYIOILEE CKPEIUBaHHUE.

TeopeTnueckoe 3aHsITHE

1.ITonHOE MOMUHUPOBAHUE.

2.HenonHoe nomMuHupoBanue. [IpoMexxyTOUHBINH XapakTep HacieqoBaHus. Paciennenuenpu-
3HAKOB IIPU HEMOJIHOM JOMHHHUPOBaHHH.

3. AHaM3MpYIOIIee CKPEIINBaHuUE.

OK 2, OK4, OK5, OKG6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP2, TIP3, IIP4, TIPS,
TIP7, TIPS.

Tema 12.3. luruOpumHoe CKpeIIHBaHUE.
Pemenue 3anau.

IIpakTH4yeckoe 3aHATHE

1. luruOpuaHoe ckpenmBanue. TpeTuii 3akoH MeHIemst — 3aK0H He3aBHCUMOT0 HAaCJIeIOBaHUS
MIPU3HAKOB.

2.1ATONOTHYECKUEC OCHOBBI AUTHOPHTHOTO CKPEIIIMBAHUSI.

3.Pemrenne 3amauy.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3,

T1P2, TIP3, TIPS, TIP10.

Tema 12.4.CuenieHHoeHacIe0BaHIE TPU3HA-
koB. Pemenue 3anau.

l'[paKanecKoe 3aHATHE

1.CuerutenHoe HacienoBanue npusHakoB.Pa6otel T. Moprana.
2.HapymieHue CrerieHus MeXy TeHaMH.

3.XpoMOCOMHAas TEOPHUS HACICICTBEHHOCTH.

4. Pemenne 3agay.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP2, TIP3, TIPS, TIP10.

Tema 12.5. 'enernka nona. Pemrenue 3amauy.

HpaRaneckoe 3aHATHE

1.XpoMOCOMHBIN MEXaHU3M ONPEIENEeHUS M0J1a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
2.I'oMOoraMeTHBIN U reTeporaMeTHBIN MoJl. ['eHeTuueckasi CTpYKTypa MOJIOBBIX XPOMOCOM.
3.HacnenoBaHnue MpU3HAKOB, CIETUIEHHBIX C TIOJIOM.

4 Pemenue 3a1a4.

OK 2, OK4, OK5, OK6.
JIP1-JIP8, MP1, MP2,
MP3,

TIP2, TIP3, TIPS, TIP10.

ITpodeccuoHaILHO OPHEHTHPOBAHHOE COIEPKAHUE

1.HaciiencrBennbie 3a001€BaHus.
2.IlepcoHaabHOE TCHETHYECKOE KAPTHPOBAHHE.
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3.JlocTrKeHHsI TeHHOW TepamnuH.

Tema 12.6.MHOXECTBEHHOE NENCTBUE U B3an-
MOJIEIiCTBHE TE€HOB.

TeopeTnueckoe 3aHsITHE

1.I'enoTun xak nenaoctHas cucreMa. IlneloTponust — MHOKECTBEHHOE AEMCTBHE I'eHa.

2.BzaumopeiicTBue reHoB. B3anmomeiicTBrE alICILHBIX T€HOB. MHOKECTBEHHBIN aJICI3M.

KoagomunupoBanue.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP2, TIP3, I1P4.

IIpodeccuonalibLHO OPMEHTHPOBAHHOE COIEP:KAHME

1.KneTku KpoBU: 3pUTPOLIUTEI, JICHKOIIUTHI, TPOMOOIUTHL.
2.IlepenuBaHue 1 JOHOPCTBO KPOBHU.

Tema 12.7.B3aumoeiicTBie HealIEIbHBIX
T€HOB.

ITpakTHYecKoe 3aHATHE

1.B3aumoeiicTBUEe HeaIeIbHBIX TEHOB.
2.KommimeMeHTapHOCTb.

3.9mmcras.

4 Ilonumepust.

OK 2, OK4, OK5, OK6,
JIP1-JIPS, MP1, MP2,
MP3, TIP2, TTP4, I1P7.

ITpodeccuoHaILHO OPHEHTHPOBAHHOE COIEPKAHUE

1.Poxxnenne MemUIIMHCKOM TeHeTHKH. VicTopus oTkpeITH cucteMbl ABO.
2.I'pynmsl KpoBU ¥ O0MOSHCKHIA CHHAPOM.

Pa3nen 13. 3aK0HOMEPHOCTH U3MEHYHBOCTH.

10(4/4/2)

Tema 13.1.113menunBoCcTs Npu3HakoB. Hacnen-
CTBEHHAsI U3MEHYUBOCTb.

TeopeTnueckoe 3aHsITHE

2

1.B3anmMoneiicTBue TeHOTHTIA U Cpeabl IpH (hopMupoBauuy eHoTHIa. I3MEHINBOCTE IPH-
3HAKOB.

2.KavecTBeHHbIE U KOJIMYECTBEHHbIC TIPU3HAKH.

3.Buzbl M3MEHIMBOCTH: HEHACIICICTBEHHASI HHACIIEICTBEHHAS.

4.T'enorunuyeckast ”3AMEHYNBOCTh. BUIbI FeHOTUNMYECKOH N3MEHUYMBOCTH: KOMOWHATHUBHAS,
MyTalMOHHAsI.

5.KoMOnHaTuBHAs ©I3MEHYMBOCTh. Meii03 1 TIOJIOBOH MPOIIecC — 0CHOBAa KOMOWHATUBHOM
n3MeH4YnBOCTH. PosIb KOMOMHATHBHOW M3MEHUMBOCTH B CO3/IaHMU I€HETHYECKOTO Pa3HO00-
pasus B IIpejiesiax OJHOTO BUJIA.

OK 2, OK4, OKS5, OK6.
JIP1-JIP8, MP1, MP2,
MP3,

I1P2, ITP5, TTP7.

Tema 13.2.] eHOTUIIHYECKUE MYTaIlUHU. 3aK0-

TeopeaneCKoe 3aHATHEC
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HOMEPHOCTHU MYTAaI[MOHHOTO Mpoliecca.

1.MyTanmoHHas ”3MEHYUBOCTh. MyTaIuu.

2. Knaccudukanus myTanuii. Bugsl Mytaiuii: reHHbIe, XpOMOCOMHbIE, TEHOMHBIE.
3.CroHTaHHbIE MMHAYLUPOBAHHBIE MyTallUU. SIAepHble U IUTOMIa3MaTUIECKUE My TallH-
n.CoMaTHUECKUE U TOJI0BbIe MyTalUH.

4.3aKOHOMEpPHOCTH MYTaIlMOHHOTO Tporiecca. YacToTa W MPUIHUHBI MyTarwid. MyTareHs! 1
UX BJIMSIHUEHA OPTaHU3MBI.

5.3aK0H TOMOJIOTHYECKUXPSIOBB HacsiencTBeHHOU n3MenunBoctu (H.V. Basuiion).
6.BHesnepHast I3MEHYHBOCTH U HACIIEICTBEHHOCTb.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP2, TIP3, IIP7, TIPS,
TIP13.

Camocmoamenvnasn paboma 2
Ioozomoska k konmponvhotl pabome no meme: « OCHOBbL 2eHEMUKILY.
Tema 13.3.MoaudukannonHas u3mMeHunBocTh. | IIpakTHYeckoe 3aHsTHE 4
BapuaunoHHbIit psi. 1.MoaudukamonHas U3MEHIMBOCTb. Poib cpenbl B popMupoBaHUM MOAU(PUKAITMOHHON
H3MEHUMBOCTIL OK 2, OK4, OK5, OK6.
2.Hopma peakuuu npu3HaKa. JIP1-JIP8, MP1, MP2,
3.BapuannonHslii paa u BapuanuonHas kpusas (B. Horanacen). MP3,
4.CgoticTBa MOIU(MUKAIIMOHHON H3MEHYHBOCTH. TP2, TIP3, TIPS.
ITpodeccuoHaILHO OPHEHTHPOBAHHOE COIEPKAHUE
1.Opranuuecke COeJUHEHUs, BXOSIUE B COCTaB CUTapeThI.
2.BpenoHocHOE BO3ICHCTBUE KYpEHUS HA OPTaHU3M YeJIOBEeKa.
Pa3nen 14. I'eHeTHKa YejiOBeKa. 4(4/0)
Tema 14.1.'enom uenosexa. Meronsl uzyue- Teopernueckoe 3aHATHE 2
HHUs TCHETUKHU YCII0BEKA. 1.KapuoTun yenoBeka. MexyHapoaHas mporpaMmMa UCCIIEJOBaHUs T€HOMa YeJIOBEKa. OK 2, OK4, OK5, OK6.
2.Metonpl W3YUYCHHUs TEHETUKH YeJIOBEKa: TeHEAIOrMUEeCKUH, OJIM3HEILIOBBIH, IIUTOT€HETHYE- JIP1-JIP8, MP1, MP2,
CKUH, MOMYJIAIUOHHO-CTATUCTUYECKUH, MOJIEKYJIIPHO-TCHETUYECKHUI. MP3,
3.CoBpeMeHHOE ONpe/ieNeHHe FeHOTHIIA: TIOTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUITUPOBA- IIP1, ITP2, TIP3, I1P4,
HHeE, B TOM 4Hcie ¢ momolpio ITIP-ananu3a. TIPS, ITP6, ITP13.
Tema 13.4.HacnenctBeHnble 3a00IeBaHUS Ue- TeopeTnueckoe 3aHsITHE 2

JIOBEKa. 3HAYCHHE TCHCTUKH JJI1 MCOUIIUHBI.

l.HaCJ'ICI[CTBCHHLIG 3a00JIeBaHMS YeIOBEKa.

2.I'eHHble 1 XPpOMOCOMHBIC 00JIe3HU YEIIOBEKA.

3.bone3Huc HaCHeZ[CTBeHHOﬁ npeapacIiojoKCHHOCTBIO.

4.3HadeHne MCHHHHHCKOﬁ TCHCTUKHNB NPCAOTBPALICHHUN U JICUCHUU T'CHCTUYCCKUX 3a007€¢Ba-
HUM YenoBeka. MennKo-TeHETHUeCKOe KOHCYJIbTUPOBAHUE.

OK 2, OK4, OK5, OK6.
JIP1-JIP8, MP1, MP2,
MP3,

TIP2, TIP3, TIPS, TTP12,
TIP13.




34

5.CtBonoBBIeKNETKHU. [IOHATHE «TE€HETHUECKOTO Tpy3a». DTHYECKHUE acTIeKThl HCCIICAOBaHUN B
o0J1acTi pelakTHPOBAHUS TEHOMA M CTBOJIOBBIX KJIETOK.

6.I'eneTnueckue GakTOPHI MOBBIILICHHONW YyBCTBUTEILHOCTH YEJIOBEKA K (Pr3nvecKoMy U XH-
MHUYECKOMY 3arpsI3HEHUIO OKpY’Kalollel cpeabl. ['eHeTHyecKast MpeapacnonaokKeHHOCTh ue-
JIOBEKA K ATOJIOTUSIM.

Paznea 15. Cesiekuusi OpraHu3MoB. 6(2/4)

Tema 15.1. Cenekuus kak npoliecc U HayKa. TeopeTnueckoe 3aHITHE 2

HckyccTBenHbli 0TOOD. 1.loMecTHKaus U CENEKIHs. 3apOKACHNE CEICKIINN M JOMECTHKAIINH.
2.Yuenue H.M. BaBunosa o LleHTpax mporcxoxaeHuss 1 MHOr000pasHsAKyJIbTYPHBIX PACTEHHH. OK 2, OK4, OK5, OK6.
3.Poitb cenexIy B CO3IaHIH COPTOB PACTCHUH U MOPOJ )KUBOTHBIX. COpT, MOpo/1a, IITaMM. JIP1-JIP8, MP1, MP2,
ITonsiTue 06 nCKyccTBEHHOM OTOOpE. MP3,
4.3aKOH TOMOJIOTUYECKUX PAAOBB HacieacTBeHHon3MenunBoctu H.M. BaBunosa, ero 3nave- T1P2, ITP3, I1P4, I1P12,
HUE JUTS CENICKIIHOHHONPaOOTHI. I1P13.
IpakTHYecKoe 3aHsITHE 4

Tema 15.2.MeTOAbI CEIIEKIMOHHOW pa-
OOTHI.

1.Metonp! ceneKnoHHOH padoThl. IcKyccTBEHHBIN 0TOOP: MaCCOBEIM U MHIUBHUIYaTbHBIH.
2.McnpITaHUENIPOU3BOIUTEIICHIIO TIOTOMCTBY.

3.2ransikoMOnHAIMOHHOCEeNneK M. OTOOP 110 TEHOTHITY C TOMOIIBIO OLIEHKH (CHOTHIIA
MOTOMCTBA M 0TOOP 10 TeHOTHITYC oMoIbio aHanu3a JJHK.

4 VIckyCCTBEHHBIN MyTareHe3 Kak METO]l CeTICKIIMOHHOI pa0oThl. PaqialnoOHHBIA ¥ XUMHYE-
CKUI MyTareHe3 Kak HCTOYHHK MYyTaIllil Y KYJIbTYPHBIX (popM opranu3zmoB.Vcnionp3oBaHue
TCHOMHOT'O PEJaKTUPOBAHUS U MeTOI0BpekoMOMHaHTHBIX JIHK m1st mosyueHus HCX0IHOTO
MaTepuana ajs CeleKIHHU.

5.Iony4eHre NOMUIIOUAOB.

6.BryTpuBHIOBas rudpuau3amys. bIn3kopoACTBEHHOE CKpEIIHBaHNE, ITH WHOPHIUHT.
HepoacteenHOE CKpemuBaHue, WK Ay TOPHUIUHT.

7.I'erepo3uc u ero npu4uHsbl. Mcnoap30BaHue rerepo3rca B CENEKINH.

8.0t nanénnasrudpuanzanus. [Ipeomonennebectionust MeXBHIOBRIXTHOPHUIOB. JlocTrxKe-
HUA CCIICKIIUN paCTeHI/Iﬁ U )KXUBOTHBIX.

9.CoxpaHeHHE U U3yUCHHE TeHETHYECKIX PECYPCOB KyJIbTYPHBIX PACTCHUHN U UX JUKHUX POJIHU-
Yel I CO3IaHusI HOBBIX COPTOB M THOPHIOB

CEJIbCKOXO035MICTBEHHBIX KYJBTYP.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3,

TIP2, TIP3, TIP4, TIP7,
TIP13.
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Pa3nes 16. BuoTeXHOJI0THSI M CHHTETHYEeCKAasi GHOJIOTHSI. 6(4/0/2)

Tema 16.1.buotexHonorus. MukpoOmorornde- TeopeTuuyeckoe 3aHATHE 2

ckast TeXHOTOTHA. 1.O0BEKTEI, HCIIONB3yEMBIEB OMOTEXHOJIOTHH, — KJICTOUHBIE U TKAHEBBIC KyJIbTYPHI,
MHKPOOPTaHU3MBI, MX XapaKTepPUCTHKA. TpaanIoHHasi OMOTEXHOJIOTHS: XJIe00IeueHHe, 11o- OK 2. OK4. OK5. OK6
JIyYEHUEKUCIOMOJIOUHBIX TPOLYKTOB, BUHOJEIIHE. HP1-31P8 l\’/lPl 1<4P2 )
2.Mukpobuonornieckuit cuaTe3. OOBEKTHIMUKPOOHOIOTHYECKUX TEXHOIOTHHA. MP3 ’ ’ ’
3.IIpousBoacTBO Oenka, aMUHOKHCIOT U BUTAMUHOB. P1 : TIP2, TIP3, TIP4,
4.Co3ianue TeXHOJIOTHI M MHCTPYMEHTOB IIeJIEHANPAaBIEHHOT0 H3MEHEHUS U KOHCTPYHUPO- TIP12, TTP13.
BaHMsI TCHOMOB C IIEJIbI0 TIOIyUSHHsI OPraHU3MOB M UX KOMIIOHEHTOB, COJICPIKAIUX HE
BCTPEYAOLIHECSB MPUPOIe OMOCHHTETUYECKHE Ty TH.

Tema 16.2.Knetounas, xpomocoMmHas M reHHast | TeopeTnuyeckoe 3aHATHE 2

HHXCHCPHL. 1.Knetounas nHxkeHepus. MeTOABIKYIbTYphI KJIETOK U TKaHEH pacTeHH U skuBOTHBIX. Kpuo-
OaHKH.
2.Comarndeckas THOpHUIM3AINA U COMaTHIeCKA 3MOprorenes. Vcronp30BaHue ramionaoB B
ceNeKUuuM pacTeHuil. MIcCKyCCTBEHHOE OIIION0TBOpEHUE. PEKOHCTPpYKIMS AHLIEKIETOK U KIIOHU- OK 2, OK4, OKS5, OKG6.
POBaHHUE)XUBOTHBIX. METO/] TPaHCIUIAHTALIUH SIAEP KIIETOK. JIP1-JIP8, MP1, MP2,
3.XpoMocoMHast U reHHast HHKeHepHs. FICKycCTBEHHBIN CHHTE3 reHa MKOHCTPYHPOBAHHUE pe- MP3,
koMOuHaHTHBIX JJHK. I1P1, IIP2, IIP3, I1P4,
4 JlocTimKeHUs UITEPCIIEKTHBBI XPOMOCOMHOM 1 TeHHOH HHXCHEPHHU. TIPS, TIP12, TIP13.
5.OK0JI0rn4ecKue U STHYECKue MpoOIeMbl TeHHOWUHKECHEPUH.
6.MequuuHckrue GHOTEXHOJIOTHH.
IIpodeccoHaJIbLHO OPHEHTHPOBAHHOE COJeP:KaHNe
1. Menummmackue 6notexaonoruu. [locrrenomuas mudposas meauiuaa. [TIP-araraoctuka.
2.Co3/1aHne BEKTOPHBIX BAKIMH C LENbI0 00eCTIeYeHUs] KOMOMHNPOBAHHOM 3aUTHI OT BO3-
oynureneit OPBU, ycraHOBIEHHE MOIEKYIIPHBIXMEXaHN3MOB (pyHKIIOoHNpoBaHus PHK-
COJIepIKAIX BUPYCOB,BBI3BIBAIOIINX 0CO0O0 OMAacHbIC 3a00JICBaHMUS YETIOBEKa U )KUBOTHBIX.
3.Hcnonb3oBaHKe CTBOJIOBBIX KJIETOK. TapreTHas Teparust paka.
4.BbruonpuHTHHT (MK OMOJIOTrHYEcKOe KOHCTPYHPOBAHUE) KaK HOBBII MeTOJl OMOTEXHO-
JIOTHH.
Camocmoamenvnasn paboma 2
Iloozomoeums coobujenus na memy: « buomexnonozus — Ha0eHCObL U CEEPUICHUS Y.

Pa3nea 17. 3apo:kaeHne U pa3BUTHE YBOJIIOIMOHHBIX MpeICTABJIEHUI B OHOJIOTHH. 4(4/0)
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Tema 17.1. Ucropus sBomoninonHoro yuenus. | TeopeTmyeckoe 3aHsiTHE 2

[IpennoceTky BOSHUKHOBEHHUS JaPBUHU3MA. 1.3apoxIeHune SBOMOUOHHBIX IIPEICTABICHHUM. OK 2, OK4, OK5, OK6.
2.I1epBbIe SBOMIOIMOHHBIE KOHIICTIITUH. JIP1-JIP8, MP1, MP2,
3.IIpeanockuTkn BOSHUKHOBEHHUS JapBUHU3MA. JKU3Hb 1 HayyHasaesTenbHocTh Y. Jlap- MP3,
BHHA. [1P14, ITP15, TIP18,

[1P25.

Tema 17.2.9Bomonus KyIbTypHBIX GopM 1 Teopernuyeckoe 3aHATHE 2

BUOB B npupoze no Y./lapsuny. Passutue 1.9Bommonus KynbTypHBIX opm (1o Y.JlapBuny). Poip uckyccTBeHHOTO 0TOOpA.

3BOJIIOLUOHHON Teopuu Y. [lapBuHa. 2.9Bomonus BUAOB B mpupone (mo Y.Jlapsuny).J[BrxyIiue CUiIbl 3BONIOLMU BUAOB mo Y.
JapBuHy (BBICOKAass MHTEHCHUBHOCTH Pa3sMHOXKEHHUS OPTaHM3MOB, HACJIEIACTBEHHAs W3MEHYH- OK 2, OK4, OKS5, OK6.
BOCTb, 00pb0a3a CylleCTBOBaHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIIT 0TOOD). JIP1-JIP8, MP1, MP2,
4. PazBurne 3BomonnonHoi Teopun Y./ JapBuHa. MP3,
5.0¢opmiienne cuaTernaeckor Teopun 3omonnu (CTI). CoBpeMeHHast HBOTIOOHHAS IIP15, TIP16, IIP17,
Omonorus.3HaueHHe SBOOIMOHHON TEOPHH B (DOPMUPOBAHUH €CTECTBEHHO- HAYIHOM TP19.
KapTHUHBI MUpa.

Paszpnen 18. MuxkposBoonusi 4 ee pe3yJjbTaThl. 10(6/4)

Tema 18.1. I'enernueckue ocHOBHI 3BONMOIMK. | TeopeTnyeckoe 3aHsITHE 2
1.3Tansl 3BOMOIMOHHOTO TPOLECCA:MUKPOIBOIIIOLMS X MAKPOIBOJIIOIIHS.
2.HOHyHHI_II/I$[ KaK 2JICMCHTAapHas CIUHULa 3BOH}OHI/II/I.COBpeMeHHBIe METObI OLICHKH I'C-
HETHYECKOT0 pa3HOOOpa3ys UCTPYKTYPHIIONYIsui. M3MeHeHnereHopoH1a Moy IsIiuu
Kak 3JIeMEHTapHOE 3BOJIIOIIMOHHOE sIBJICHNE. 3aKOH T'eHeTHuecKoropaBHoBecusi. [Ix. Xap- OK 2, OK4, OK5, OK6.
i, B. BaitnOepra. JIP1, JIP2, JIP6, JIP9,
3.OnemenTapHbIe (HaKTOPHI (ABIKYIINE CHITBI) 3BOIONNH. MyTamoHHbIH nporecc. Komou- JIP1-JIP§, MP1, MP2,
HATUBHAs U3MEHUMBOCTD. MP3,
4.Jlpeii reHoB — ciayuaiiHble HeHalpaBIeHHbIE U3MEHEHHUS YACTOT aJUIeNIeiB oMy IAIUIX. [1P14, I1P15, TIP17.
5.Murpanus. OppeKT OCHOBATES.
6.M3onsanust momynsnuid: reorpaduyeckast (MpocTpaHCTBEHHAs), OMoJornyeckas (pernponyk-
TUBHAs).

Tema 18.2.EcrecTBennsiii 0t60p u ero popmel. | TeopeTnueckoe 3aHsiTHE 2

1.EcrecTBeHHBIN 0TOOp —HANIPABIISIFOIINNA (DAKTOP IBOJFOIIHH.
2.DopMBI €CTECTBEHHOTO OTOOpa: NMBIKYIIUH, CTAOWIH3HPYIOUINHA, pa3phIBAIONIMN (IU3PYII-
THBHBIN).

OK 2, OK4, OK5, OK6.
JIP1-JIP8, MP1, MP2,
MP3,
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3.ITonoBoit oT60p. Bo3HMKHOBEHNE U ABOJIIONMS COLUATBHOTOIIOBEICHHS KUBOTHBIX. [1P15, TIP17.

Tema 18.3.IIpucmoco6IeHHOCTE OPraHU3MOB U IpakTHYeCKOe 3aHATHE 4

©¢ OTHOCHTEIIBHBIIT XapaKTep. 1.IIpucmocobaeHHOCTh OPraHM3MOB KaK Pe3yIbTaT MUKPOIBOIIONI. BO3HHKHOBEHNE MTPH-
criocobeHuit. ApoMOp(O3bI U UANOA A TAIIH. OK 2, OK4, OK35, OK6.
2. [Ipumepsl IpHUCIIOCOOTICHNH Y OPraHU3MOB: MOP(OTIOTHYECKIE, PU3UOTIOTHICCKIE, OMOXH- JIP1-JIP8, MP1, MP2,
MHYCCKHE, MTOBEICHUECKUE. MP3, I1P15, TTP17,
3.OTHOCHUTEIBHOCTh PUCTIOCOOIEHHOCTH OPTaHU3MOB. I1P18, TIP19.
IIpodeccHoHAILHO OPHEHTHPOBAHHOE COJIEPAKAHNE
1.TaTyupoBKH ¥ MTUPCUHT KaK HHIUKATOPHI IPUCIIOCOOICHHOCTA B COBPEMEHHOM MHPE.
2.Bpen TaTyHpOBOK M MUPCHUHTA AJIs 3TOPOBBST YSIOBEKA.

Tema 18.4. Bun, ero kputepuu u CTpyKTypa. TeopeTnueckoe 3aHsITHE 2

Bunoobpa3oBanue. 1.Bua, ero xputepuu u CTpyKTypa.
2.Bunoobpa3oBanue Kak pe3ysibTaT MUKPO3BOJIOIMH. V30ms1us —Kimto4eBoii hakTop BH1000-
paszoBanus. [Tyt u criocoOsl BHI000pa3oBaHus: ajutonaTpuyeckoe (reorpaduyeckoe), OK 2, OK4, OK5, OK6,
CUMITATPHYCCKOE (IKOJIIOTHIECKOE),KMTHOBSHHOEY (TIOJIUTUTIONTU3AIHS, THOpruan3anus). mu- OK7.
TEJIBHOCTD 3BOJIOLHOHHBIX IPOLECCOB. JIP1- JIP8, MP1, MP2,
3.MexaHu3MBI GOPMHUPOBAHUS OHOJIOTHYECKOTO pasHo0Opa3us. Poik 3BoronnoH- MP3,
HOW OMOJIOTHH B pa3pa0OTKe HAYYHBIX METOJIOB COXPAaHCHHS OHMOpa3HOOOpasusl. P15, ITP17, TIP20.
4 MUKpOSBOIIOINS ¥ KOIBOTIOLINS ITAPA3UTOB M UX X035€B. MeXaHn3Mbl HOpMUPOBAHHS yC
TOWIUBOCTHK aHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

Paznen 19. Makpo3Bo.1ionus U ee pe3yJbTaThl. 6(4/0/2)

Tema 19.1. MeTo1bI H3y4YEHUS MaKPOIBOJIIO- TeopeTnyeckoe 3aHsiTHE 2

Ouu.

1.MaKkpO3BOJIIOIHS U METOIBI €€ U3YUCHUS.

2.ITaneonronorudyeckue Metoasl. [lepexomubie GopMbl U GPUIOreHETHUSCKHE PSIbI Opra-
HHU3MOB.

3.buoreorpagudeckue meronsl. CpaBHeHHE (GIOPHI U (hayHBI MATCPUKOB U OCTPOBOB. bro-
reorpaduyeckue 001acTu 3eMiu. BUIBI-3HIEMHUKH U PEAKTHL.

4. DMOPHUOIOTHYCCKUE U CPABHUTEIBHO- MOP(HOIOTHUCCKUE METO/IBI U3YUCHHS IBOJIFOIIHH.
I'eHeTHYCCKUE MEXaHU3MBI DBOJIIOIIMK OHTOTCHE3a U MOSBJICHUS SBOJIFOIIMOHHBIX HOBIIICCTB.
I'omooryHbIe U aHAJIOTMYHBIE OpraHbl. Py/IMMEHTapHbIC OPTraHbl U ATABU3MBI.
5.MoOJIEKYJISIpHO- TeHETHYECKHE, ONOXMMHUYIECKHE U MATCMATHUYCCKUE METOIbI H3yUCHHSI

OK4, OK5, OK6, OK7.
JIP1-JIP8, MP1, MP2,
MP3,

TIP14, TIP15, TIP16,
TIP17.
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OBOJIIOLIUH.

Tema 19.2.Hanpasnenus, myTta, GOpPMBI U TIpa-
BUJIA DBOJIIOLIUH.

TeopeTnueckoe 3aHsITHE

1.Ilporpecc u perpecc.

2.ITytn nocTrkeHus OMOJIOrUUECKOro mporpecca: apoMopdo3, HanoasanTanus, oomas
JlereHepaIys.

3.dopMbl HaTpaBJIEHHOW 3BOJIIOIMK: (QHUIETHYECKAs, TUBEPTreHTHAs], KOHBEPTeHTHAsI, T1a-
paJutenpHasl.

4.001mue 3aKOHOMEPHOCTH (TIpaBHJIa) IBOJIIOIIHH.

OK 2, OK4, OK5, OK6,
OK7.

JIP1-JIPS, MP1, MP2,
MP3,

TIP15, TIP17.

IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/IEP:KAHHE

1.MeauuuHckas napa3uToIOorHsl.
2.I1apa3uThl YeaoBeKa Kak pe3ysabTaT MOp(OoGhH3NOIOrHYSCKOro perpecca.

CamocmoamenvHasn paboma

Cocmasumu kpocceopd no meme: «Kpacnas knueay. Oxpana peokux u ucue3arnuux U008
opaanusmos 6 Poccuu, 6 mupe.

Pazgen 20. IlponcxoxkaeHune U pa3sBuTHe )KU3HU HA 3emJe.

14(2/12)

Tema 20.1.I'unote3s! 1 TEOPUK BO3HUKHOBE-
HUS KU3HU Ha 3emute. OCHOBHEBIE ATAITBI He-
OpPraHUYECKOM U OPraHMYECKON HBOIIOIHH.

TeopeTnueckoe 3aHsITHE

2

1.I'unoTre3pn TeOpHH TPOUCXOXKICHUS KU3HU Ha 3emite. Adnorenes u nancnepmus. Jlo-
Hay4HbIE NTPEJICTABICHUS O 3apOXKACHUH KHU3HU (KpealnoHusM). ['unoresa

MIOCTOSIHHOTO CaMO03apOXKACHUSI )KU3HU U e€ onpoBepkeHue onbitamu . Penn, JI. Cnan-
nanuanu, JI. [Tacrepa.

2.OCHOBHBIE 3Tallbl HeOpraHUUEecKoi Boronuy. [1manerapHaas (reoJorndeckasi) BOJIIOIHS.
Xumudeckas 3BOIonns. AOHOTEHHBIN CHHTE3 OPraHUYECKUX BEIIECTBU3 HEOPTAHUIECKUX.
Omnsit C. Mumiepa u I'. FOpu. O6pa3zoBanue noianMepoBru3 MoHOMepoB. KoariepBaTHas
runote3a A.M. Onapuna, runore3a nepBudHoro oynboHa Jlx. XoneiHa, reHeTHaecKas
runore3a I'. Mémnepa. Pu6osumsl (T. Uek) u runoreza«mupa PHK» V. 'unbepra. dopmu-
poBaHHe MEMOpaH ¥ BO3HUKHOBEHHE MPOONOHTOB (IIPOTOKJIETKH).

3.Hauano oprannueckoii 3somtonnu. [osBieHne U 3BOMIONHNS NEPBBIX KJIETOK. DBOIIOLUS Me-
Tabonmm3Ma. Bo3ankHOBeHHE IepBRIXdKOCcHCTEM. COBpeMEHHBIE MUKPOOHBIE ONOTIIEHKH KaK
aHaJIOT TIepBBIX Ha 3emite coobrecTB. CTpoMaTONHTHL. [IpoKapHOTH M 3yKapHUOTEHI.
[IpoucxoxaeHne SykapuoT (CUMOHOTEHE3).

OK4, OK5, OK6.
JIP1-JIP8, MP1, MP2,
MP3,

TIP14, TIP15, TIP21,
TIP25.

Tema 20.2. ®opMupoBaHUe HAAAPCTB OpTa-
HHU3MOB.

l'[paKaneclcoe 3aHATHE

1.Hanuapctso [Tpokapuotsl.
2.HaauapctBo DykapuoTsl. [1osBI€HHE MHOTOKJIETOYHOCTH.

OK4, OKS5, OK6.
JIP1-JIPS, MP1, MP2,
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3.OcHOBHBIE 3Talbl IBOJIOIHMH BBICIINX pacTeHnil. OcHOBHBIE apoMopdo3bl pacteHnil. Beixon
pactenuil Ha cymry. [losiBIeHre CIIOPOBBIX pacTeHUi U 3aBoeBaHUEe UMU cyiind. CeMeHHBIE pac-
TeHus. [IporcxoxaeHne IBETKOBBIX PACTCHUH.

4.OCHOBHBIE ATaIlbl BOJIIOLNH KUBOTHOIO MHpa. OCHOBHBIEAPOMOP(O3BI JKUBOTHBIX.
Bennckas dayna. KemOpuiicknii B3pbIB — IOsIBIICHHE COBpPEMEHHBIX THIOB.IIepBbIe X0p-
JIOBBIE )KUBOTHBIC. JKM3HB B BoJIe. DBOMIOLHS 03BOHOUHBIX. [Iponcxoxnenne ampuonii

u pentwinil. [IpoucxoxaeHneMaeKonuTaomWux 1 ntul. [IpuHnmun KiroueBoro

apomopdo3za. OcBoeHHEe OECIIO3BOHOYHBIMU U TIO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.
3.Heknerounast popMa KM3HU — BUPYChI, UX IBOJIIOLIMOHHOE TIPOUCXOXKIICHHUE.

MP3,
TIP15, TIP16, TIP20.

Tema 20.3. Ncropus 3emnu no spam u MeToasl | IIpakTHUYecKoe 3aHsITHE 4
ee M3y4eHHsl. 1.MckomaeMble TIepBBIE OPTaHUIECKHE OCTATKA. | €OXPOHOIIOTHS U €€ METOIBI.
2.Pa3Butue xu3HM Ha 3emiie TI0 dpaM U TIEpUoIaM: apXxei, MpoTepo30ii, Maneo30i, Me3030H,
KaiiHOo30#. O0Imas xapakTepUCTHKa KIIMMaTa M Fe0JIOrHIecKHX nporieccoB. [losBienue u OK4, OKS5, OKé.
pacLBET XapaKTEPHBIX OPraHU3MOB. JIP1-JIP8, MP1, MP2,
3.YrieoOpa3oBaHue: €ro YCIOBHS M BIMSHHE Ha Ta30BBIH COCTAaB aTMOC(EPHI. MP3,
4 MaccoBble BRIMAPaHUS —9KOJIOTUICCKHE KPUZHUCHI PONLIOro. [IpHYiHEI U CIIeICTBUS Macco- 11P14, TIP16, TIP20,
BBIX BEIMUPaHHH. 11P25.
5.CoBpeMeHHBIHIKOIOTHUECKHH KpU3HC, ero ocodenHoctu. [Ipobiema coxpaneHus 6uopasHo-
obOpasus Ha 3emie.
Tema 20.4.CoBpeMeHHasi CUCTEMA OpraHUye- IIpakTHYecKoe 3aHATHE 4
CKOI'O MHUPA. 1. OcHOBHBIE cHCTEMaTHYeCKHe TIpyHNbl opraHu3MoB.IIpuHIMOBI KiaccuuKanuu opra- OK4, OK5, OKé.
HH3MOB. JIP1-JIP8, MP1, MP2,
2.CoBpeMeHHbIE TOAXOMBI K KJIacCH(UKAMK OPraHU3MOB M U3YYEHHIO BUJIOB. MP3,
[1P14, ITP18, I1P20,
[1P21, TIP25.
Paznea 21. [lpoucxoxieHue YejoBeKa - aHTPOINOreHes. 12(4/8)
Tema 21.1.Antpononorus. Ctanosnenue npea- | TeopeTrnueckoe 3aHsATHE 2
CTaBJICHUH O MPOUCXOKICHUH YEIOBEKA. 1.Pa3nensl 1 3agau aHTPONOJIOTUU. METOAbI AHTPOTIOIOTHH. OK4, OKS5, OK6.
2.CraHOBIIEHHE TIPEACTABICHUH O MPONCXOKICHUHN YeIoBeKa. Penrno3Heie Bo3- JIP1-JIP8, MP1, MP2,
3penusi. CoBpeMEHHbIE Hay4HbIE TEOPHUH. MP3, ITP14, IIP18,
[1P20, ITP25, I1P26.
Tema 21.2. CX0ACTBO U OTJIMYHS YE€TIOBEKA OT TeopeTnueckoe 3aHsITHE 2

KHUBOTHBIX.

1.CucremMaTiuecKoe MoJ0KEHHE YelIOBEKa.

OK4, OKS5, OK6, OK7.
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2. CBHICTEIHCTBACXO/ICTBA UCIOBEKA C KUBOTHBIMH: CPABHUTEILHO-MOP(OIOTHICCKHE,
AMOpHONOTHYECKHE, PH3HOIOTO- OMOXUMUIECKHUE,TOBEICHICCKIE.

3.01au4us YenoBeka OT)KUBOTHBIX. [IpSIMOXOXIEHNE U KOMIUIEKCCBS3aHHBIX C HUM TpH3HA-
k0B.Pa3BUTHE rOJOBHOIO MO3ra M BTOPOM CUTHAIBHON CHCTEMBI.

JIP1-JIPS, MP1, MP2,
MP3,
TIP16, TIP18, TIP20.

IIpodeccHoHAIBLHO OPHEHTHPOBAHHOE CO/IEP:KaHHNE

1.Hapymenust ocaHku fgeTeil 1 HOJPOCTKOB.
2.Buzapl HapymeHuit ocaHku: K03, CKOIN03, KHPOCKOIHO3.
3.IIpodumakTrka ¥ ciocoObl JICUSHHUSI.

Tema 21.3.9Bouronus 4eaoBeKa.
JIBHOKYIIIME CUITBI B OCHOBHBIE CTa UM aH-
TpOmoreHesa.

HpaKTI/I‘IECKOC 3aHATHEC

1. ABmxymue cuitsl ((hakTophl) aHTPOIIOTeHe3a: Onoslornyeckue, cornpaibabie. COOTHOIEHUE
OHMOIOTHYECKUX U COIMAIBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

2.OCHOBHEBIE CTaTUH aHTpoTIOTeHe3a. PanHIe yenoBekooOpa3Hbie 00e3bsHBI (IPOKOHCYIH) U
paHHHE OHTU/IBI — OOIIE IPEIKU YeIOBEKOOOPA3HBIX 00€3bsIH U JIFOJIEH.

3.ABCTpanonuTeKu —IBYHOTHE MIPEIKH JItoeH. UelIoBeK yMEINbIN, IIEpBbIEe H3TOTOBICHUS OpY-
Ui Tpyaa.

4. JIpeBHeNIT UeNoBeK — apXaHTPOIl. YenoBek NpsAMOXOISIINN U epBbIi BBIXO JOAEH 3a
npexnensl Appuku. Yenosexk reiinensoeprekuii — 00muit MpeoK HeaHIepTaIbCKOTO YeIoBeKa
U 4eJIOBEKa pa3yMHOTO.

5.[IpeBHuUi1 YEIOBEK — MAJICOAHTPOIL. YeN0BEK HEaHAEPTANbCKUI KaK BUJ JIIOAEH XOIOAHOIO
KIIMMaTa.

6.UenoBek COBpEMEHHOTO TUIA — HeoaHTpor. KpomMaHboHeTI.

7.1laneoreHeTnka U MajeOreHOMUKA.

OK4, OK35, OK6, OK7.

JIP1-JIPS, MP1, MP2,
MP3,

TP14, TIP15, TIP18,
TIP20.

Tema 21.4. DBoJIONNS COBPEMEHHOTO YEJI0Be-

HpaKTI/l'IECKOC 3aHATHE
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ka. Yenoseueckue pacol. HenoBek Kak
OmoCoIMaTBFHOE CYIIECTBO.

1.9BouI01MsI COBPEMEHHOTO YesloBeKa. EcTecTBEHHBIN 0TOODP B OMYJISLHAX YETIOBEKA.
MyTauumoHHbIi nporece u nonumMopdusm. [lonynsuuoHHbIe BOJIHBL, Apei( reHOB, MUTpa-
st ¥ «3(exT ocHOBATENS» B MOITYJISIIUSAX COBPEMEHHOT'O YEJIOBEKa.

2.Yenoseueckue pacsl. [Tonsitue o pace. bonbiime pacel: eBponeoniHas (eBpasuiickas),
aBCTpaJIO-HErpouIHas (SKBATOpHAIbHAs), MOHTOJIONIHAS (a3MaTCKO-aMepHKaHCKast). Bpems
U IIyTH paccesieHns YelloBeKa 110 maHere. EnuacTBo uenoBeyeckux pac. Hayunas Hecoctosi-
TEJILHOCTh PacHu3Ma.

3.ITpucnocoOIeHHOCTh YeNOBeKa K pa3HBIM YCIOBHUSAM cpellbl. BiusHue reorpapuaeckoi
cpenbl. AanTHBHBIE TUIIBI JIIOACH.

4. YenoBek Kak 4acTh MPUPOABI U 00ImIecTBa. OU3HMUSCKHM, BUTATBHBIN, OMOCOIIHATBHBIH,
MEHTAJIbHBII U 1yXOBHBII YPOBHH OpraHU3al[UM YEJIOBEKA.

OK4, OK5, OK6, OK7.
JIP1-JIP8, MP1, MP2,
MP3,

TIP14, TIP19, TIP20,
TIP25.

HpO(l)eCCI/IOHaJILHO OPHEHTHPOBAHHOE COACPKaAHUE

1.0TpaBieHne CypporaTHbIM aJIKOTOJIEM.
2.IlocnencTBus Ype3MEPHOTo YHOTPEOICHNUS aJIKOTOJIS U €r0 Cypporaros.
3.MepsI TpodMIAKTHKH B CIIOCOOBI JICUCHUS.

Paznen 22. Dkojorust — HAaYKa 0 B3AUMOOTHOHICHUAX OPTraHU3MOB M HAIOPraHU3MECHHBIX CUCTEM C oxpyslcalomeﬁ cpez[oﬁ.

2(2/0)

Tema 22.1. VicTopus pa3BUTHS 3KOJOTHHU U €€
METOABIL.

TeopeTnueckoe 3aHsITHE

2

1.3apoxneHue u pa3sBuThe 3kooruuB Tpyaax A. ['ymoonsara, K.®. Pynee, H.A. CeBepriosa,
3. T'exkemnst,A. Tencnu, B.H. Cykauépa. Paznens! u 3amaun sxonorun. CBsS3b IKOJIOTHA

C IpYTMMH HayKaMH.

2.Metonpr skomoruu. IloneBple HAOMIOAEHUS. OKCIIEPUMEHTHl B OKOJOTHH:

MPUPOIHBIE WiabopaTopHble. MOAETHMPOBaHWE B JKOJIOTHHA. MOHUTOPHHT
OKpY>Karollel cpebl: JJOKAIbHBIN, PErHOHAIBHBIHN U TI100aTBHBIH.

3.3HaueHKe SKOJIOTHYECKNX 3HAHUH IS YelIoBeKa. JKOJIOrMYECKOe MUPOBO33PEHHE KaKk
OCHOBa CBSI3€H UeNOBEYECTBa C MpUpo1oi. PopMHpOBaHNE HKOIOTUIECKON KYJIBTYPhI U
9KOJIOTMYECKON rPaMOTHOCTH HACEJICHHUSL.

OK4, OK5, OK6, OK7.
JIP1-JIP8, MP1, MP2,
MP3,

TP14, TIP16, TIP17,
TIP18, TIP26.

Paznen 23. Opranu3msl U cpeia 00UTAHUS.

14(6/8)

Tema 23.1.Cpezipl oOUTaHUSL.

TeopeTnueckoe 3aHsITHE

2
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1.CpeL[I:I oOuTaHus OpraHM3MoOB: BOJHAasA, HA3CMHO-BO3AyIlIHas, TIOUYBCHHAs, FJ'Iy6I/IHHa§I
TMOAIIOYBECHHAA, BHYTPHUOPTaHU3MCHHAA.

2. OU3HNKO- XUMUYECKHE 0COOEHHOCTH CpeﬂO6I/ITaHI/I$[ OpraHu3MoB. HpI/ICHOCO6H€HI/IH opra-
HU3MOB K )KM3HHU B pa3HbIX Cpeaax.

OK4, OK5, OK6, OK7.
JIP1-JIPS, MP1, MP2,
MP3,

TIP14, TIP17, TIP19,
TIP20.

Tema 23.2.9konoruyeckue HakTopsl CPEIbL.
Abnotnueckue (paKTopsl.

l'[palcaneclcoe 3aHATHE

1.Okonoruyeckue GakTopbl CPeabl, NX BUIBI U IeHCTBIE HA OPraHU3MBI.
2.Abunornueckue dakropsl. CBeT Kak sxonoruueckuii pakrop. Jeiicteue
Pa3HBIX yYaCTKOB COJHEYHOIO CIIEKTPa HA OPraHU3Mbl. DKOJOTHUYECKHE IPYTIBI PACTCHUN
U )KMBOTHBIXIIO OTHOLIEHHUIO K cBeTy. CUrHasbHas ponb cBeTa. DOoTonepuoausm.
3.Temmepatypa Kak 3KoIoTnaeckuil ¢paxtop. JelcTBIe TeMIepaTypelHa OpraHu3Mbl. [1oHKu-
JIOTEPMHBIE ¥ TOMOHOTEPMHBIC OPTaHH3MbL. OBPUTEPMHBIEC 1 CTCHOTEPMHbIE OPTaHU3MBI.
4.BnaxxHoCTh Kak dkonorundeckuiiakrop. Ilprcrnocobnenuns pacteHni K MoaIepKaHHIO BOI-
Horo Oananca.Knaccudukanus pacTeHul 0 OTHOIICHHIO K Boje. IIprcmocoOnenust )KuBoT-
HBIXK U3MEHEHUIO BOJHOTO PEXUMa.
5.I'a30BbIii ¥ HOHHBIH cocTaB cpensbl. [loua u penbed. [Toroguelie u kmuMaTHYeckue GakTo-

pHI.

OK4, OK5, OK6, OK7.
JIP1-JIPS, MP1, MP2,
MP3,

TIP14, TIP19, TIP26.

Tema 23.3.b10JOTHIECKUE PUTMBI.

Teopeaneclcoe 3aHATHE

1.IToHsATHE O OMOIOTHYECKUX PUTMAX.

2.BHelHue ¥ BHYTPEHHHE PUTMBI.

3.CyTO4YHBIE U TOIUYHBIE PUTMBI.

4.11prcroco0IeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSIM YCIIOBHM
JKHM3HU.

OK4, OK5, OK6, OK7.
JIP1-JIP8, MP1, MP2,
MP3,

TIP18, TIP19 TTP20,
TIP26.

Tema23.4.)Kuznennsie popMbI OpraHiu3MOB.

TeopeTnueckoe 3aHsITHE

1. [TousTHE O KU3HEHHOM(POPME OpraHu3Ma.

2.Ku3HeHHbIe (OPMBIPACTEHUI: IEPEBbs, KYCTAPHUKH, KyCTAPHUYIKH, MHOTOJICTHHE TPABBI,
OJTHOJIETHHE TPABBIL.

3.)Ku3HeHHbIe GOPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOHOHTHI, a9POOHOHTHI. OCOOCHHOCTH

OK4, OK5, OK6, OK7.
JIP1-JIP8, MP1, MP2,
MP3,

TIP17, TIP18, TIP19,
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CTPOCHUs ¥ 00pa3a KU3HU. 11P20.
Tema23.4.buotndeckne GakTops. IIpakTHyeckoe 3aHATHE 4
1.buotnueckue akTopsl. Bumsl OHOTHYECKIX B3aUMOICHCTBII: KOHKYPEHIIHS, XAIITHIIECTBO, OK4, OK5, OK6, OK7.
Tapa3uTU3M. JIP1-JIP8, MP1, MP2,
2.MyTtyanusm (koorepanus, citMO103),KOMMEHCaIU3M (KBAPTUPAHTCTBO, HAXJI€OHUYECTBO), MP3,
aMEHCAJIU3M. T1P19, I1P20.
3.Heifrpanuszm.
IIpodeccHoHaILHO OPHEHTHPOBAHHOE COEPKAHNE
1.MenumHCKas apa3uTOIOTH, €€ OCHOBHBIE pa3fesbl M 3a1auH.
2.I'enpmunToNOTH. IIINpOKUit TICHTEI U BBI3BIBAEMBIC UM 3a00JICBaHUS.
3.YKycChl TUKUX >KUBOTHBIX M MJICKOITUTAOIINX, IEpPBasi MOMOIIb TIpH YKycax. bemencTro.
4.Yxycsl uiaenucronorux. Sapl. [lomomp u npodunakTuka.
Pa3znen 24. DxoJ10rusi BUAOB M MOMYJIAIIHIA. 6(6/0)
Tema24.1.9xonornyeckasi HAIIA BUIA. TeopeTnueckoe 3aHsITHE 2
1.ITonsiTne 06 KoNMOTHYECKOM HUllle Biaa. Mectoooutanue. MHOroMepHasi MOJICIb YKOJIOTH- OK4, OK5, OK6, OK7.
yeckor Humu k. M. XarunHcona. JIP1-JIP8, MP1, MP2,
2.Pa3MepBIIKOIOTHUECKON HUIIH. MP3,
3.CMeHa SKOJIOrYECKOI HUIIIN. T1P15, ITP17, TTP19.
IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/IEP:KAHHNE
1.H.®.Peiimepc u ero npaBuiio (IPUHIMIT) SKOJIOTHYECKOTO Iy OJIMPOBaHMS.
2.FPIHOTeTI/I‘IeCKaH TEOpUA MEXaHN3Ma BOSHUKHOBCHUA HOBBIX I/IH(I)eKHI/IOHHLIX 3a60J'[eBaHHI>i
YeJI0BeKa
Tema24.2.9K010THIECKHE XapaKTEPHCTHKH U Teopernuyeckoe 3aHATHE 2
CTPYKTYpa HOIYJISIHH. 1.Dxonornyeckue XxapakTeprucTUKy nomyssud. [lomysnns kak 6nocuctema. OCHOBHBIE TTO- OK4, OK5, OK6, OK7.
Ka3aTesy NOoNnynsauuyu. BHOTHYECKHil TTOTEeHIUA Oy IALIHHY. JIP1-JIP8, MP1, MP2,
2. DKonorndeckas CTpyKTypa HOMYJISIUN: IPOCTPAHCTBEHHAS, BO3PACTHAS, ITOJIOBAsI, 3TOJIOTH- MP3,
yeckas. I1IP15, TIP16,
I1P17,11P21.
Tema24.3./lnHamMuKa TOMYJISINN U €€ Pery- TeopeTuueckoe 3aHATHE 2

JISIIHS.

1.lHaMuKa MOMYJISALNH, €€ THIIBL.
2.011eHKa YUCIEHHOCTH TTONYJISILIUY.
3.KpuBble BEDKHMBaHUSI.

4. Perynsiiiysi YUCIIEHHOCTH MOMYJISIITUHI

OK4, OK5, OK6, OK7.
JIP1-JIP8, MP1, MP2,
MP3, TIP15, TIP16,
TP17, TIP19.
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Paznen 25. OkoJiorusi coo0mecTB. JKOJOTHYECKHE CHCTEMBI.

14(6/8)

Tema25.1.CoobmiecTBa OpraHU3MOB: CTPYKTY-
PBI U CBSI3H.

TeopeTnueckoe 3aHsiTHE

2

1.Coo0miecTBa OpraHU3MOB.
2.BuoLEeH03 U €ro CTpyKTypa.
3. CBs13u MeX]ly OpraHN3MaMH B OHOIIEHO3E.

OK4, OK5, OK6, OK7.
JIP1-JIPS, MP1, MP2,
MP3, TIP15, TIP17,
TIP18, TIP19, TIP20.

IIpodeccuonaILHO OPHEHTHPOBAHHOE CO/IEP:KAHMIE

1.IIpupoaHO-09aroBeie OOJIE3HH, MX OCOOCHHOCTH U ITyTH 3aPAXKCHHUS.
1.Biusinne BUI0BOTO pazHo0Opasmsi COOOIIECTBA HA PACIIPOCTPAHCHHUE STUICMUH.
2.300HO03bI U aHTPOIIOHO3BI.

Tema25.2.9xocuctemsl. Kpyrosoport Bemiects
Y TIOTOK DHEPTHH.

TeopeTnueckoe 3aHsITHE

1.Okocucrema kak oTkpbitas cucrema (A.Jlx. Tencnn).

2.DyHKINOHAIBHBIE TPYIITBI 9KOCUCTEMBI: IPOAYIICHThI, KOHCYMEHTBI, PEAYIICHTHI.
3. Tpoduueckue ypopau. Tpodudeckue 1enu U CETH.

4 KpyroBopoT BELECTB U MOTOK PHEPTUU B IKOCUCTEME.

OK4, OK5, OK6, OK7.
JIP1-JIPS, MP1, MP2,
MP3,

TIP14, TIP15, TIP17.

HpO(l)eCCI/IOHaJILHO OPHEHTHPOBAHHOE COACPKAHNE

1.136b1TouHas macca tena (MMT).
2.JlueThl, UX pojib B CHIDKEHUU Beca.

Tema25.3.0cHOBHEBIE ITOKA3aTEIH DIKOCHCTEM.
CBoiicTBa OHOreOl€HO30B U JUHAMHKA CO-
00111eCTB.

HpaKTI/l'leCKOC 3aHATHE

1.OcHOBHBIE OKA3aTeIN HKOCUCTEMBI. brioMacca U mpoLyKIusl.

2.JKoJyioruyecKre MupamMuIbl yrces, OHoMacchl ¥ SHEPTHH.

3.CBoiicTBa OHOT€OIICHO30B.

4.1luknuyeckre U3MEHEHHUs! B OMOreO0leHO3aX.

5.HanpaBieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIECCHH. [IepBHYHBIC U BTOPUYHBIC
CYKLIECCHH U UX IIPUYMHBL. AHTPOIIOTeHHbIEe BO3eicTBHS Ha cykueccuu. KimmmakcHoe co-
o01ecTBo.

OK4, OK5, OK6, OK7.
JIP1-JIP8, MP1, MP2,
MP3,

TP14, TIP15, TIP17,
TIP19.

IIpodeccuoHaILHO OPHEHTHPOBAHHOE COJIEP:KAHMNE

1.0tpaBnenne HeTENPOIYKTaMH, €ro MOCIEACTBHS U NepBasi IOMOIIb.
2.beH3MHOBAsE TOKCUKOMAHUSI CPEAU TMOJPOCTKOB U €€ TOCIIEICTBUSI.

Tema25.4.1TpupoHbie ¥ aHTPONOTEHHBIE KO-

HpaKaneCKoe 3aHATHEC




45

CHUCTCMBI.

1.IIpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€pa. DKOCHCTEMACMEIIIAHHOTO JIeca.
2.AHTPOTIOTEHHBIE AKOCHUCTEMBI. ATPO3IKOCHUCTEMBI. ATporieH03. Pazmmumns Mexmay aHTpOIo-
TEHHBIMU U IPUPOJHBIMU SKOCUCTEMAMHU.

3.Ypboskocucremsl. OCHOBHbIE KOMIOHEHTBIypOoaKkocucTeM. I'opozackas ¢iopa udayna.
CuHaHTpOIH3aIMs TOpoACcKoi(ayHb. bruogormaeckoe 1 X03sIMCTBEHHOE 3HAYCHHE arpo3KOCH-
cTeM U ypOO3KOCHCTEM.

4.3akOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B SKOCHUCTEMAX.
IlepeHoc sHEPryUM U BEUIECTB MEXIY CMEXHBIMU IKOCUCTEMaMHU. Y CTONYMBOCTh OPraHU3MOB,
MOMYJIALUI U 3KOCUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3IEHCTBUH.
5.MeTtononorusi MOHUTOPUHTA €CTECTBEHHBIX M aHTPOMOTE€HHBIX SKOCUCTEM.

OK4, OK5, OK6, OK7.
JIP1-JIPS, MP1, MP2,
MP3,

TIP14, TIP16, TIP19,
TIP20.

Tema25.5.buopa3zHoobpasue — 0OCHOBA yCTOM- TeopeTnueckoe 3aHsITHE 2

YUBOCTH COOOIIECTB. 1.buonorndeckoe pazHooOpas3me CoOOMIECTB — OCHOBA UX yCTOMIMBOCTH. OK4, OKS5, OK6, OK7.
2 IlpuHIOIUTBI TpeACTaBICHUH 0 OMOpPa3sHOOOpa3Hy: JOTOIHUTEIFHOCTH, B3aHMO3aMEHIEMOCTH, JIP1-JIP8, MP1, MP2,
B3aUMODETYJISIINY, TyOaupoBaHus GpyHKINH. MP3,
3.Okonorudeckas pectaBpanusl. [1P14, I1P20, I1P21,

[1P25, T1P26.
Pasnen 26.buocdepa - riodajibHasi IKOCHCTEMA. 4(0/4)
Tema26.1.buoctepa u 3aKOHOMEPHOCTH €€ [IpakTHyeckoe 3aHATHE 4

CyILLIECTBOBaHUs. bUOMBI.

1.buocdepa — obmennanerapaas o6onouka 3eman. Pazsurne npencrasieHuii o 6mnocdepe B
Tpyaax 3. 3tocca. Yuenne B.W. Bepranckoro o 6mocdepe.

2.06snactu 6uocdeps! U €€ COCTaB.

3.)KuBoe BemiecTBO OMoCchepsl 1 ero HyHKIUH.

4.3aKOHOMEPHOCTH CyliecTBOBaHMs Orocdeprl. OcoOeHHOCTH OHOC(hEeph KaK rII00ab-
HOW KOCUCTEMEIL. J[MHAMIYecKoe paBHOBECHE B OHocdepe.

5. KpyroBopoThl BEIECTB U OMOr€OXHUMHYECKHIE LUKIIBI (Yrieposa, a3oTa). 6.PurMuy-
HOCTH SIBJIICHUI B Orocdepe.

7.3onamsHOCTE OMochepsl. [TorsaTie 0 6moMe. OCHOBHBIE OMOMBI CYIIN: TYHAPA, XBOH-
HbIE JIeca, CMEIIaHHBIE U IINPOKOJIMCTBEHHBIC JIeca, CTEIH, CAaBaHHbI, ITyCTHIHU, TPOIIH-
YecKHe Jieca, BBICOKOTopbs. Kimmart, pacTHUTeNbHBIN U )KUBOTHBIH MUpP GHOMOB CYIIIH.
8.CTpykTypa 1 GyHKIHUS )KUBBIX CHCTEM, OLIEHKA X PECYPCHOTO MOTEHIMaIa U OnochepHbIx
¢byHKIHH.

OK4, OK5, OK6, OK7.
JIP1-JIP8, MP1, MP2,
MP3,

TIP14, TIP15, TIP20,
TIP26.

IIpodeccuonaibLHO OPHEHTHPOBAHHOE CO/IEP:KAHHE
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1.0tpaBnenue razamu. KapOokcHreMorinoOuH.
2.CUMITTOMBI OTPABIICHHUSI YTAPHBIM T'a30M H IIePBast TOMOIIb.
3. Tokcuieckoe BO3JCHCTBHE XJIOpa HA OPTaHHU3M.

Pasnen 27.YesoBeKk M OKpYsKaOmiasi cpeaa. 14(0/12/2)

Tema27.1.YenoseuectBo B buochepe 3emin. IIpakTHyeckoe 3aHATHE 4

3arps3HEeHUs BO3AYUTHON U BOTHON CpEeabI. 1.Dxonoruyeckue KPU3NCH U UX IpUIHHEL. Bo3aeiicTBrue yenoBeka Ha Orocdepy. OK4, OKS5, OK6, OK7.

Pa3pyiienne nouBbl M M3MEHEHUE KIMMATa. 2.3arpsi3HeHnE BO3MyIIHON cpenbl. OXpaHa Bo3myxa. JIP1-JIP8, MP1, MP2,
3.3arps3HeHue BOJHOM cpenbl. OXpaHa BOJIHBIX PECYPCOB. MP3, I1P14, TIP15,
4. Pazpymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. I3MeHeHue KiuMmara. TP16, ITP19, TTP20,

[1P25, TTP26.

Tema27.2. AHTpONIOreHHOE BO3ACHCTBUE HA IIpakTHyeckoe 3aHATHE 4

PACTUTENbHBINA U )KUBOTHBIA MUP, UX OXpaHa. 1.AHTpOTIOTeHHOE BO3/ICHCTBHE HA PACTUTENHHBIN U KUBOTHBIN MHP. OK4, OK5, OK6, OK7.
2.0xpaHa pacTUTEIHHOTO U KUBOTHOTO MHUpa. OCHOBHBIE IPUHIIMITEI OXpaHbl pupoasl. Kpac- JIP1-JIP§, MP1, MP2,
HBIE KHHTH. MP3,
3.0co60 oxpansemslie npupoaasie Teppuropun (OOIIT). [1P14, TIP16, ITP19,
4.boTaHMYECKUE Ca/ibl ¥ 300JI0TMYECKUE TapKH. 11P20, ITP25, T1P26.
Camocmoamensvnas paboma. 2
Tloozomosums coobugenus na memy: «I 1006anvHvle SKoN02UUeCKUe NPOOIEMbI OUOCHEDPbLY.

Tema27.3.PanionanbHOe NPUPOIOIIONIL30Ba- IIpakTHyeckoe 3aHATHE 4

Hre. COCyIeCTBOBAHUE YEIOBEUESCTBA U MIPH-
POJIBL

1.OCcHOBHBIE IPHHIHITEI YCTOHYMUBOTO PA3BUTHS YEJIOBEUECTBA M IPUPOIBI.
2.PanroHanbHOE IPUPOIOTIOIL30BaHUE M COXpaHEeHHE OMOIOrHUECKOro pasHooopasus
3emim.

3.00111e 3aKOHOMEPHOCTH TJI00aJIBHBIX IKOJIOTHUECKHX KpU3HCcOB. OCOOCHHOCTH
COBPEMEHHOT'0 KPH3HCA U €T0 BEPOSITHBIE ITIOCIIEACTBHUSL.

4.Pa3BuTHE METOIOB MOHUTOPHHIA PA3BUTHUSI ONACHBIXTEXHOT€HHBIX IIPOLIECCOB.

OK4, OK5, OK6, OK7.
JIP1-JIP8, MP1, MP2,
MP3,

TIP14, TIP20,
TIP21,TTP25, TIP26.
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S.IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPE/IMETA

OcBoenue yueOHoro mpeamera OVII.12 buonorus cmnocobcTByeT (HOPMHUPOBAHHIO OOIIMX KOMIIe-

TeHIUI:

OK 02. Hcnonb30BaTh COBPEMEHHBIE CpEACTBAa MOMCKA, aHAJIM3a M HUHTEpHpeTanuu uHboOpMaluu, U
MH(POPMALMOHHBIE TEXHOJIOTHH JJIsl BBITOJHEHHS 3324 PO ECCUOHATBHOMN eI TETbHOCTH;

OK 04. D¢ddexTnBHO B3aUMOICHCTBOBATh U pa0OTaTh B KOJUICKTUBE U KOMAaH/IE;

OK 05. OcymiecTBiasTh YCTHYHO M NUCbMEHHYIO KOMMYHHUKAlLMIO Ha TOCYAAapCTBEHHOM si3blke Poc-
cuiickoil denepanuu ¢ y4eToM 0COOCHHOCTEH COIMATIbHOTO U KYJIbTYPHOI'O KOHTEKCTA;

OK 06. ITposBisTh rpask1aHCKO-MATPUOTHUECKYIO MO3UIUIO, JEMOHCTPUPOBATh OCO3HAHHOE TOBEJACHUE
Ha OCHOBE TPAJAMIIMOHHBIX OOIIEYETOBEUYECKUX LIEHHOCTEH, B TOM YHCJE C y4eTOM TI'apMOHM3AINH
MEXHALIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOLIEHUM, IPUMEHATh CTAaHAAPTHl AHTUKOPPYILIMOHHOTO
MOBE/ICHUS;

OK 07. CozeiicTBOBaTh COXpaHEHUIO OKPY>KAIOIIEH CPeIbl, pecypcocOepeskeHHIO, TPUMEHATh 3HAaHUS 00
M3MEHEHUH KJIMMaTa, IPUHIUIIBI OepeKIMBOr0 MPOU3BOICTBA, dPPEKTUBHO ACHCTBOBATH B UPE3BbI-
YaHBIX CUTYaLMX.

JIMYHOCTHBIE pPEe3yNbTaThl OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTH OOYYaroIUXcs PyKOBOJCTBO-
BaTbCs CHOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JUYHOCTH, CUCTEMOW LEHHOCTHBIX OpUEHTAIIM, MO-
3UTUBHBIX BHYTPEHHHUX yOEXICHHI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIIe-
CTBa, pacCUIMpPEHUE XUZHEHHOTO OIBbITa U OMBITAa JEATEIBHOCTH B MPOLECCE PeaTu3aluu CpelICTBaMU
y4eOHOT0 MpeiMeTa OCHOBHBIX HAIIPABICHUN BOCTIUTATEIBHOM 1S TEIEHOCTH.

B pesynbrare nzydenus 6uonoruu y oOydaromierocs 0yayT copMUpOBaHbI CEAyIOIINUE JJUYHOCT-
Hble Pe3yJbTAThI:

JIMYHOCTHBIE Pe3yJbTaThl B COOTBETCTBHH ¢ | YTOYHEHHBbIE JUYHOCTHBIE pe3yabTaThl ®OII COO

TpedoBanusiMu ®I'OC COO

1) TpakIaHCKOTO BOCTIMTAHMUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIHN 00YYAFOIIETOCS KaK aK-
TUBHOTO Y OTBETCTBEHHOT'O 4JIEHA POCCUHCKOI0 00IIECTBa;

OCO3HAHHME CBOWX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBaXKCHUE
3aKOHa M IPaBOIOPSIKA;

MPUHATUC TPAAUITUOHHBIX HAIlTUOHAJIbHBIX, 06IHC‘IGJ'[OBG‘-ICCKPIX ryma-
HUCTHYECKHX U IEMOKPATHYECKUX [IEHHOCTEH, B TOM YHCIIE B COIO-
CTaBJICHUH C CUTYALUSIMH, OTPAKEHHBIMH B TEKCTAX JIUTEPATYPHBIX
MIPOU3BEACHUH, HATIMCAHHBIX HA PYCCKOM SI3BIKE;

TOTOBHOCTH IPOTHBOCTOSTH UACOJIOTHH SKCTPEMU3Ma, HAIIHOHATTN3Ma,
KC€HO¢)O6I/II/I, JAUCKPUMHUHALIMU IO CONHUAJIbHBIM, PECIIUTMO3HBIM, paco-
BBIM, HAIIMOHAJHLHBIM MPH3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B HHTEpeCaxX Ipax-
JTAHCKOTO OOIIeCTBAa, y4aCTBOBATh B CAMOYIIPaBICHUH B 00pa30-
BaTeJIbHOW OpraHu3alluy;

yMEHHE B3aUMO/ICHCTBOBATh C CONMATLHBIMUA HHCTUTYTAMHU B COOTBET-
CTBUH C UX (PYHKIUSAMH U HA3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHOU M BOJIOHTEPCKON JIEATEIEHOCTH;

I'Pa’KAaHCKOTO BOCITUTAHHS:

—  copMHPOBaHHOCTH TPAXKIAHCKON ITO3HIIHU
o0ydarorierocst Kak akTHBHOTO U OTBETCTBEH-
HOTO 4JI€Ha POCCHUICKOro 00I1IecTBa;

- OCO3HAaHUE CBOMX KOHCTUTYILIMOHHBIX ITpaB U
00s13aHHOCTEH, yBa)KCHUE 3aKOHA U IIPABOIIO-
psiaKa;

- MPUHATUEC TPAAUITUOHHBIX HAIITUOHAJIbHBIX,
00IIeYeTOBEYECKHX TYMAaHUCTHYECKUX H
JEMOKPAaTHYECKHX LIEHHOCTEH;

—  TOTOBHOCTH IPOTHUBOCTOSITH HJICOJIOTHH 3KC-
TpeMu3Ma, HallMOHaIn3Ma, KceHo(oOuu, auc-
KPUMHUHAIMH 110 COLMAIBHBIM, PETUTHO3HBIM,
PacoBbIM, HAI[HOHAJIBHBIM IIPH3HAKAM;

- TOTOBHOCTb BECTU COBMECTHYIO JCATCIbHOCTDL B
UHTepecax IPaXIaHCKOTo O0IIecTBa, y4acTBO-
BaTh B CAMOYIIPaBICHUH B 001Ie00pa30BaTelb-
HOI OpraHu3aIiy U IeTCKO-IOHOIIECKUX Opra-
HH3ALHAX;

—  yMeHHe B3aHMOJCHCTBOBATH C COLHAILHBIMHU
WHCTUTYTAaMH B COOTBETCTBHH € MX (PYHKIUSIMH
Y Ha3HAYCHUEM;

— TOTOBHOCTH K TYMaHHTapHOH U BOJIOHTEPCKON
JIeSITeIIbHOCTH;

MATPUOTUIECKOTO BOCTIMTAHHS: 2) TaTPUOTHYECKOTO BOCHUTAHUS:

c(hOPMHPOBAHHOCTH POCCUICKON TPasKIAHCKOM
WACHTUYHOCTH, TATPHOTH3MA, YBAKEHHS K
CBOEMY Hapoay, YyBCTBA OTBETCTBEHHOCTH Tie-
pea Poaunoit, ropaoctu 3a ¢Boi Kpaii, CBOIO
PonnHy, CBOH SI3BIK U KYIBTYPY, IPOILIOE ¥ Ha-

c(hOPMHPOBAHHOCTH POCCUUCKOM rPaKIaHCKOW WIACHTHYHOCTH, MTaTPHU-
OTH3Ma, YBaXKECHUS K CBOEMY Hapoay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Popunoi, ropaoctu 3a cBoi kpaii, cBo0 PonnHy, CBOM S3bIK U KYJIBTY-
Py, IPOIIUIOE U HACTOAIIEe MHOIOHAIIMOHAIBHOTO Hapoaa Poccun;

LEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHMBOJIAM, HCTOpHYE-




48

CTOsIII[ee MHOTOHAIIMOHAILHOTO Hapoaa Poccun;
L[EHHOCTHOE OTHOILIEHHE K FOCYAapPCTBEHHBIM
CHMBOJIaM, HCTOPUYECKOMY U IIPUPOJTHOMY Ha-
CIIE/INIO, MAMSTHHUKAM, TPAJUIMIM HAPO/0B
Poccun, noctmxkenusim Poccuu B Hayke, HCKyC-
CTBE, CIIOPTE, TEXHOJIOTUSX U TPYIC;

uaelHas yOekKICHHOCTh, TOTOBHOCTh K CITyKe-
Huto 1 3anmre OTeyecTBa, OTBETCTBCHHOCTD 32
€ro cyns0y;

CKOMY W HPHUPOJHOMY HACJIEAWIO, MAMSITHHKAM, OOEBBIM MOIBHTaM U
TPYZIOBBIM JOCTH)KEHHAM Hapoja, TpaJuLusM HaponoB Poccum; mo-
cTIkeHusIM Poccnu B Hayke, HCKYCCTBE, COPTE, TEXHOJIOTUSX, TPYIE;
nzeiiHas yoexxInEHHOCTh, TOTOBHOCTh K ciy)keHHIo OTedecTBy M €ro
3allUTe, OTBETCTBEHHOCTS 3a €r0 CyAbOY;

AYXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUSA:

OCO3HaHHE JYXOBHBIX IEHHOCTEH POCCUHCKOTO
Hapo/a;

c(hOpPMIPOBAHHOCTH HPABCTBECHHOTO CO3HAHHUS,
ITUYECKOTrO MOBEIECHHUS;

CIOCOOHOCTh OIICHUBAThH CUTYAIUIO U IIPHU-
HUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSCH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI U IICHHO-
CTH;

OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOCHUE
YCTOWYHBOTO OyIyIIEro;

OTBETCTBCHHOE OTHOIIICHHE K CBOUM POJTUTEIISIM
1 (WIN) IPYTHM WICHAM CEeMbH, CO3IaHUIO
CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHS I[CH-
HOCTEH CEeMEMHOM KU3HU B COOTBETCTBHUU C
TpaauimsMu HapooB Poccuu;

3) IyXOBHO-HPABCTBEHHOI'O BOCIHUTAHHUS: OCO3HAHHE TYXOBHBIX ICH-
HOCTEH

poccuiickoro Hapoaa; cOPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHWS,
HOPM JTHYHOTO TOBEJCHHS, CIIOCOOHOCTH OIICHWBATh CHUTYAIHIO H
MIPUHUMATh OCO3HAHHBIE PELICHHUS,

OPHUCHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMbI U IEHHOCTH,
OCO3HAHME JIUYHOTO BKJIaJa B MOCTPOEHHE YCTOMUMBOTO OYIYIEro;
OTBETCTBEHHOE OTHOIICHHE K CBOMM POIHTENSIM, CO3JAaHHUI0 CEMbH Ha
OCHOBE OCO3HAHHOI'O MPUHSTHS LEHHOCTEH CEeMEMHON JKU3HU B COOT-
BETCTBHH C TPaTUIHAMHU HapooB Poccuy;

OCTCTHYCCKOT'O BOCIIUTAHUA:

ACTETHYECKOE OTHOIIIEHUE K MUY, BKITFOUAs IC-
TeTI/IKy 6I)ITa, Haquoro U TCXHUYCCKOIo TBOp-
YeCcTBa, CIIOPTa, TPYAa M OOIIECTBEHHBIX OT-
HOIIICHHI;

CIIOCOOHOCTh BOCIIPUHIMATE Pa3INYHBIC BHIIBI
HCKYCCTBA, TPAJUIINU H TBOPUIECTBO CBOCTO U
JIPYTUX HapOJOB, OLIYIIATh IMOLMOHAIBEHOE
BO3JICHCTBUE UCKYCCTBA;

YGG)K}IeHHOCTI) B 3BHAUUMOCTU AJid JIMYHOCTU U
00I1IeCTBa OTCUYSCTBEHHOTO ¥ MAPOBOTO UCKYC-
CTBAa, STHUYECKHUX KYJIbTYPHBIX TPATUINNA U Ha-
POJIHOTO TBOPUYECTBA;

TOTOBHOCTH K CAMOBBIPKEHHIO B Pa3HBIX BUIAX
HCKYCCTBA, CTPEMIICHUE TIPOSBIIATH KadecTBa
TBOPUYECKOH JINYHOCTH;

4) 5CTEeTUYECKOro BOCIIUTAHUS:
ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYas 3CTETUKY ObITa, HAYIHOTO
U TEXHUYECKOTO TBOPUYECTBA, CIIOpPTA, TPY/Ia, OOIIECCTBEHHBIX OTHOIIIC-
HUI;
CocoOHOCTh BOCIIPUHIMATE Pa3IHYHBIC BHIBI UCKYCCTBA, TPAIUIINN H
TBOPYECTBO CBOETO W JPYTUX HAPOJOB, OIIYIIATh 3MOIMOHAIHHOE
BO3JCHCTBUE UCKYCCTBA;
yOEXKIEHHOCTh B 3HAYMMOCTH ISl JINYHOCTH M OOIIECTBA OTCUCCTBEH-
HOTO U MHPOBOTO HMCKYCCTBa, STHHUCCKUX KYJIBTYPHBIX TPAIHUIUN H
HapOJHOTO, B TOM YHUCJIC CIIOBECHOTO, TBOPUECTBA;
TOTOBHOCTh K CAaMOBBIPOXCHHIO B PA3HBIX BUIAaX MCKYCCTBA, CTPEMIIC-
HHUE TPOSBIATH KadecTBa TBOPYECCKON JMYHOCTH, B TOM YHUCIE MpPH
BEITIOJTHEHIH TBOPYECKUX PabOT MO PyCCKOMY SI3BIKY;

(I)I/I3I/I‘JGCKOFO BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTH 370POBOTO U HE30I1ACHOTO
00pa3za >KM3HU, OTBETCTBEHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO;

MOTPEOHOCTH B (PU3MICCKOM COBEPIIICHCTBOBA-
HHH, 3aHATHAX CIIOPTHBHO-0310POBUTEIHHON
JeATeIbHOCTHIO;

AKTUBHOE HEIPHATHE BPESIHBIX IPHBBIYEK U
WHBIX (HOpM MIPUUINHEHHS Bpeaa pu3ndecKkoMy u
TICUXUYECKOMY 3/I0POBbIO;

5) (pM3MUECKOTO BOCTIUTAHMS, (POPMHUPOBAHMSI KyJIBTYpPBI 3710pO-
BbS ¥ SMOIIMOHAIBHOTO OJIarOMOTY Y s

c(hOpPMUPOBAHHOCTB 3A0POBOTO M Oe30macHOro obpasa )KU3HHU, OTBET-
CTBEHHOT'O OTHOILIEHUS K CBOEMY 310POBBIO;

MOTPEOHOCTH B (PU3NYECKOM COBEPIICHCTBOBAHHH, 3aHATHUSX CIIOPTHB-
HO- 03JI0POBHUTENIBHON AEATENBHOCTHIO;

aKTHBHOE HENPUATHE BPEIHBIX MPUBBIYEK U WHBIX (OPM MPUUMHEHUS
Bpena GU3NYECKOMY U TICHXUYECKOMY 37I0POBBIO;

TPYAOBOI'O BOCIMTAHUSA:

FOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH Ma-
CTepCTBA, TPYAOIIO0HUE;

TOTOBHOCTb K aKTMBHOM AESITEIBHOCTU TEXHO-
JIOTUYECKOU U COLMAIbHON HAIPaBJIEHHOCTH,
CIOCOOHOCTh MHHUIIMMPOBATh, INTAHKPOBATh U
CaMOCTOSITENILHO BBIIOJIHATD TAKyO JIESTEIb-
HOCTB;

MHTEPEC K PasIMIHBIM cepam npodeccHoHaTb-

6) TPYIOBOTO BOCIIHTAHUSL:

TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTH MACTepPCTRA, TPYI0I00ue;
TOTOBHOCTb K aKTHBHOU ACATCIbHOCTHU TEXHOJIOTHYECKON U conuaib-
HOM HANpPaBJIECHHOCTH, CIIOCOOHOCTH MHHIUMPOBATH, TUIAHHPOBATH H
CaMOCTOSITEIIBHO OCYIIECTBIISATh TaKyl0 JESATEIHLHOCTh, B TOM YHCIIC B
TPOIIECCE U3YUEHHUS PYCCKOTO A3BIKA;

HHTEPEC K PasIMYIHBIM cepaM Mpo(ecCHOHANBHOM NeITeTbHOCTH, B
TOM YHCIE K JAEATEIBHOCTH (DUIIOJOrOB, JXypHAIHMCTOB, MHCATENEH;
YMEHHE COBEpIIAaTh OCO3HAHHBINA BRIOOp Oyayle# mpodeccuu u pea-
JIN30BbBIBATH CO6CTBCHHBIC JKU3HCHHBIC I1IJIAHBbI,




49

HOU JEATEIIFHOCTH, YMEHHE PEaTi30BHIBATh
cOOCTBEHHBIC KU3HEHHBIC TIIAHbI;
TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHHIO U
camM000pa30BaHMIO Ha IPOTSHKCHUHN BCEH JKU3-
HU;

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHHIO M caMO0Opa30BaHUIO Ha
MIPOTSKEHUM BCEU KU3HU;

OKOJIOTHYCCKOT'O BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTH 3KOJIOTHICCKON KYIBTYPHI,
MTOHUMAaHHE BIHSHUS COIMATbHO-3KOHOMIYE-
CKHUX TIPOIIECCOB HA COCTOSHHIE MPUPOIHOH U
COILIMANEHOW CPeIbl, OCO3HAHKE TII00AIEHOTO
XapakTepa 3KOJIOTHIECKHUX MPOoOIIeM;
IUTAHUPOBAHKUE U OCYUIECTBIICHUE NEHCTBUHN B
OKpYyXaroulei cpesie Ha OCHOBE 3HAHUS LieNei
YCTOWYUBOI'O Pa3BUTHS YEJIOBEUYECTBA;
AaKTUBHOE HENPUSATUE NEUCTBUMN, IPUHOCSILIUX
BpeJl OKpY’Karollieil cpene;

yMEHHUE MPOTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTHYECKHUE TTOCIIEACTBHUS TPeIpUHIMA-
€MbIX JIEUCTBUH, MPeIOTBpAIIATh UX;
pacIIipeHne OIbITa AeITEIIEHOCTH SKOJIOTHYe-
CKOM HANpaBJICHHOCTH;

7) DKOJIOTUYECKOTO BOCIIUTAHUSI:

c(OPMUPOBAHHOCTh 3KOJIOTMYECKOH KYyJIbTYphl, IOHUMaHHE BIIUSIHUS
COIMATIbHO- YKOHOMHUYECKHUX MPOIECCOB HA COCTOSHHUE MPUPOJHON U
COLIMATIBHOW Cpe/ibl, OCO3HAHHE TI00AJBHOrO XapakTepa JKOJOrHYe-
CKHX IIpo0IIeM;

[UIAHUPOBAHUE U OCYILECTBICHHE JISHCTBUI B OKpYXKakOIIeH cpejie Ha
OCHOBE 3HaHUSI IIeJIed YCTOHYMBOTO Pa3BUTHSI YEJIOBEUECTRA;

AKTHBHOE HEIIPUSITHE IEHCTBHIA, IPUHOCAIINX BPE] OKpYXKalowel cpe-
Jie; YMEHHE TpPOTHO3MPOBaTh HEOIAroNpUsTHBIE SKOJOTMYECKUE I0-
CIIEICTBHS IPEINPUHUMACMBIX JICHCTBUI U MPEJOTBPAILATh UX;
paciIupeHue OmbITa AeATEIbHOCTH HKOJIOTHIECKON HATIPABICHHOCTH;

HCHHOCTHU HAYYHOI'O ITIO3HAHUA:

c(hOpMHIPOBAHHOCTH MHPOBO33PCHHS, COOTBET-
CTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH U OOIIECTBCHHOW MPAKTUKU, OCHOBAaH-
HOTO Ha JUaJIoTe KyJIbTYyp, CIIOCOOCTBYIOMIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM
MHDE;

COBEPLIEHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOM
KyJbTYpBI KaK CPECTBA B3aUMOJICHCTBUS
MEXTY JIFOIbMU U TIO3HAHUS MUPA;

OCO3HAHME IEHHOCTU HAYYHOM! JesITeIbHOCTH,
TOTOBHOCTb OCYILECTBIISITh IPOEKTHYIO U HCCIIe-
)IOBaTCJ'H)CKyIO JCATCIBbHOCTD I/IH}Z[I/IBI/II[yaJ'[LHO nu
B I'pyIIIIE.

8) UEeHHOCTH HAYYHOTO MMO3HAHUS:
c(hOpMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECH-
HOMY YPOBHIO Pa3BHTHS HAyKH W OOILICCTBEHHOMN MPAaKTHKH, OCHOBAH-
HOTO Ha JUAJIOre KYJbTYP, CIOCOOCTBYIOUIETO OCO3HAHUIO CBOETO M-
CTa B MOJIUKYJIBTYPHOM MHPE;
COBEPIICHCTBOBAHUE SI3BIKOBOW M YUTATEIbCKOW KYJBTYPhI KaK Cpeji-
CTBa B3aUMO/ICHCTBHSI MK/ JFObMH U TO3HAHHS MUPA;
OCO3HAHHE LEHHOCTH HAy4YHOW [eSTENbHOCTH, TOTOBHOCTH OCY-
IIECTBJIATh y4eOHO-UCCIICAOBATEIBCKYI0 U IPOCKTHYIO JEATEILHOCTD,
B TOM YHCJIC TIO PyCCKOMY SI3BIKY, HHIUBUIYaJIbHO U B TPYIIIIE.

B mporniecce mocTHKEHUST JIMYHOCTHBIX Pe3yJbTaTOB OCBOCHHUS OOYYAIOUIMMHUCS MPOrpamMMbl 1o Ono-
JIOTMH Yy 00yYaroIMXCcsl COBEPIIEHCTBYETCSI SMOLMOHANBHBIM MHTEJUIEKT, Mpeanoarammi copmMmupo-
BaHHOCTbD:

CaMOCO3HAaHUS, BKIIOYAIONIET0 CHOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE, MUCIIOJb-
30BaTh SI3bIKOBBIE CpPEACTBA JJIsl BBIPAXKEHMSI CBOETO COCTOSIHUS, BUJETh HANpaBICHHE Pa3BUTHUSA COO-
CTBEHHOM SMOLMOHAIBHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeryJIMpPOBaHMs, BKIIOYAOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 33 CBOE
MOBEJICHHUE, CIIOCOOHOCTD MPOSBIATH TMOKOCTh U aJallTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHHSIM, ObITh
OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHIKEHUIO LIEJIM U YCIEXY, ONTHUMM3M,
MHUIMATUBHOCTh, YMEHUE JIEWCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

SMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh COUYBCTBOBATh M CONEPEKUBATH, IOHUMATh SMOLIMOHATIBLHOE
COCTOSIHME JIPYT'HX JIFOJEH U YUYUTBIBATH €r0 MPU OCYLIECTBIEHUN KOMMYHHUKAIIHH;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOLINX CIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C IPYTHMMH JIFOABMU,
3a00TUTHCS O HUX, TPOSIBIIATH K HUM MHTEPEC M pa3peniath KOH(PIUKTHI C yIETOM COOCTBEHHOTO peye-
BOT'O M YUTATEJIBCKOIO OIBITA.



50

B pesynbrare nzyuenus yueonoro npeamera OVIIL.12 buonorus y oOyuaromerocst OyayT copmu-
POBaHBI MeTaNpeAMeTHBIE Pe3yJIbTATHI, OTPAKCHHBIC B YHUBEPCAJIbHBIX YUCOHBIX JICHCTBUSIX, 2 HMCH-
HO — IO3HABATCJIbHBIC YHHUBCPCAJILHLIC y‘-Ie6HbI€ I[eﬁCTBHSI, KOMMYHUKATHBHBIC YHUBCPCAJIILHBIC yqe6-

HBIC I[Gf/iCTBPIH, PEryJIATHBHBIC YHUBCPCAJIBHEIC y‘le6HHe ,Z[GflCTBI/IS[, COBMCECTHAaA ACATCIBbHOCTD.

MeranpeamMeTHbie
pe3yabTaThl, OT-
pa’keHHbIE B YHU-
BepcaIbHbIX yueo-
HBIX JeliCTBHAX

YuuepcaiabHbie yueoHble aeiicteus (YY)
oroc Coo

YTouHeHHbIE YHUBepPCAJIbHbIE yied-
Hble aeiicteusa (YY) @OII COO

1.0OBnagenue yHu-
BEpCabHBIMU
y4eOHBIMH TTO3HA-
BaTEIbHBIMH JeH-
CTBHSMH:

a) 0a30BbIC JIOTHUCCKUE JICHCTBUS:

CaMOCTOATEIILHO (hOPMYITHPOBATEH U aKTya-
JIU3UPOBATh POOJIEMy, PACCMaTPUBATH €€
BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHbIH NPU3HAK
WM OCHOBAHUSI JIsl CPaBHEHMS, KilacCU(u-
Kaluy U 0000ICHHS;

OTIPENICNIATH IIETH NCSITEIBHOCTH, 3a/1aBaTh
TapaMeTPhl U KPUTSPUH UX TOCTHKCHIUS,
BBISIBIIATH 3aKOHOMEPHOCTH U MIPOTUBOPCUHS
B PacCMaTPHBAEMBIX SIBIICHUSIX;

BHOCHUTH KOPPEKTHUBBI B ICATEIILHOCTh, OIIe-
HUBATh COOTBETCTBHE PE3YJIHTATOB IICIISM,
OLICHUBATh PUCKH MOCIIEACTBUI ACATEIBHO-
CTH;

pa3BUBATh KPEATHBHOE MBIIIUICHHE TPH
PELICHNH XKHU3HEHHBIX TPo0IeM;

1) 6a30BBIC JIOTUYCCKUE ICHCTBHS:

- CaMOCTOATENBHO (HOPMYITHPOBATH U
aKTyaJIM3UPOBaTh MpobIeMy, paccMar-
pHUBaTh €€ BCECTOPOHHE;

- HCTIOJIb30BATh [IPU OCBOEHHUHU 3HA-
HUW MPUEMBI JIOTHYECKOTO MBbIIILIE-
HUS (aHAJTN3a, CHHTE3a, CPABHCHHS,
kinaccupuKaum, 0000IIeHus ), pac-
KPBIBaTHCMBICT OMOJIOTHYECKUX O~
HATHH (BBIACTATH UX XapaKTePHBIC
MIPU3HAKH, YCTAHABJIMBATh CBSI3H C
JPYTAMU TIOHITHSMH )

- OIPEACTIAT LENN AEATSITFHOCTH,
3aJ1aBasi MapaMeTPhl U KPUTEPUHU UX
JIOCTIKEHHS, COOTHOCHTD Pe3yJIbTa-
TBI JICSITEIBHOCTHU C MMOCTABICHHBIMU
HEJIIMU,

- HCIIOJIH30BAaTEOHOIOTHICCKUCTIOHS -
TUAAII00bICHEHUSI(DAKTOBUSIBIICHH -
JKUBOU TIPUPOJIBL;

- CTPOUTH JIOTHIECKHE PACCYKACHUS
(MHIYKTUBHBIC, ICAYKTUBHBIE, IO
AHAJIOTHH ), BBIBJISITH 3aKOHOMEPHO-
CTH U TIPOTUBOPEYHS B pacCMaTpUBa-
EMBIX SBJICHUAX, (HOPMYJIHUPOBATH
BBIBOZIBI M 3aKITFOUCHUS;

- IPUMEHSATh CXEMHO-MO/ICIIEHBIC
CPEICTBa IS IPEICTABIICHHS CyIIle-
CTBEHHBIX CBSI3€W U OTHOILICHUH B
H3y4aeMbIX OMOJIOTHYECKUX 00BCK-
TaX, a TaKXKe MPOTHBOPEUHHA Pa3HOTO
poJia, BRISIBICHHBIX B Pa3IHYHBIX
MH(POPMALINOHHBIX HCTOYHHUKAX;

- pa3pabaTbIBaTh IUIaH PEIIeHHUs MPo-
OIeMBI C YIETOM aHaJH3a UMEIOIINX-
Csl MATEPUATBHBIX  HEMATEPUaIb-
HBIX PECYPCOB;

- BHOCHTBH KOPPEKTUBEI B JCSTEIb-
HOCTB, OIICHUBATh COOTBETCTBUE
PE3yNBTATOB IIEJISIM, OLIEHUBAThH PUC-
K{ TIOCJICJICTBHI ICATEIIEHOCTH;

- KOOPJMHUPOBATH U BBITOJIHATH Pa-
00Ty B YCIIOBHUSX PEaTbHOTO, BUPTY-
ATBHOTO U KOMOMHHPOBAaHHOTO B3aU-
MOJIEHCTBUS

-pa3BUBaTh KPEATHBHOC MBIIUICHUEC
TIPH PEUICHUHN KU3HEHHBIX TIPOOIIEeM.

0) 6a30BBIC UCCIIEIOBATEILCKHAE NCHCTBHS:

2) 6a30BBIC UCCIIEIOBATEIBLCKHE JCH-




BJIaJICTh HABBIKAMH y4eOHO-HCCIIEe0-
BaTEJIbCKOUN U MPOEKTHON JEeATEIbHOCTH,
HaBBIKAMH pa3pelieHus npodiiem;
CMOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIb-
HOMY HOMCKY METO/OB PELICHUS PaKTHYe-
CKHX 3aJ1a4, IPUMEHEHHIO Pa3INIHbIX METO-
JIOB TIO3HAHUS,;

OBJIaJICHNE BUAAMH JIEATEILHOCTH T10 MO-
JIYYCHUIO HOBOI'O 3HAHUsA, €T0 UHTCPIIPETA-
1, TPeo0pa30BaHHIO U IPUMEHEHHIO B
Pa3UYHBIX YYEOHBIX CUTYAIIUAX, B TOM YUC-
JIe TIPU CO3/IaHUHU YUEOHBIX U COLUAITBHBIX
TIPOEKTOB;

(hopMUpOBaHHE HAYYHOTO TUTIA MBIIILICHHS,
BJIaZICHUE HaAyYHOH TEPMHUHOJIOTHEH, KiIroYe-
BBIMH MTOHATUSIMH U METOJIaMU;

CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIC
3aJa4u B 00pa30BaTeIbHON JIESTEINEHOCTH U
JKM3HEHHBIX CUTYalIUsX;

BBIABJIATH MIPUYUHHO-CIICACTBEHHBIC CBA3U U
AKTyalTU3UpPOBaTh 33/1a4y, BBIIBUIATh
TUIIOTE3Y €€ PEIICHHs, HAXOIUTh apTryMeH-
THI /I I0Ka3aTeNIbCTBA CBOMX YTBEPIK/e-
HUA, 33/1aBaTh MapaMeTPbl U KPUTEPHUU
peleHus;

AQHAIM3MPOBATH MTOJYy4YEHHBIE B XO/I€ pelle-
HU 3a/1a4i pe3yJIbTaTbhl, KDUTUUCCKHU OIIC-
HUBaATb UX TOCTOBEPHOCTD, IPOTHO3UPOBATH
HM3MEHEHHE B HOBBIX YCIIOBHUSIX;

J1aBaTh OIICHKY HOBBIM CUTYallUAM, OIIC-
HUBATh MPUOOPETEHHBI OIBIT;
pa3pabaTbIBaTh IUIAH PEIICHHs IPOOIIEMBI C
YYETOM aHaIN3a MMEIOIIUXCSI MaTeprallb-
HBIX U HEMATePUAIbHBIX PECYPCOB;
OCYLIECTBIISITH IeJICHAIPaBJICHHBIN TOMCK
NIepeHoca CPeICTB U CIIOCOOOB JICHCTBHS B
npo¢eCCHOHATIBHYIO CPEY;

YMETb NIEPEHOCUTH 3HAHHSI B IT0O3HABATEIb-
HYIO M IPAKTHYECKYI0 00JIaCTH KU3HEIesI-
TEJILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX
MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE UJICH, IPEAIAraTh OPUTH-
HAJIbHBIC IOAXOIbI U PEIICHUS;

CTaBUTbH IPOOJIEMBI U 3a]1auH, JOITyCKAIOIHe
AIbTePHATHBHBIC PEIICHUS;

CTBUA:

-BIIa/ICTh HaBEIKAMH y4eOHO-HCCIIe-
JIOBAaTEIbCKOU U MPOEKTHOM AesITElb-
HOCTH, HAaBBIKAMH Pa3pemIeHus mpo-
071eM, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO
K CAMOCTOSTEIIFHOMY ITOUCKY METO-
JIOB PEIICHUS MPAKTUYECKUX 3a]ad,
MPUMEHCHUIO PA3JIMYHBIX METOOOB
MO3HAHUS;

- HCTIOJIH30BAaTh PA3TIIMYHBIC BHIBI
JESTETHPHOCTH TIO TIOTYICHHUIO
HOBOT'O 3HAHUS, €TO0 UHTEPIPETAIUH,
npeoOpa30BaHUI0 U TPUMEHECHHUIO B
y‘le6HBIX cCuTyanusax, B TOM YHCJIC
NP CO3/IaHUHU YUEOHBIX U COLUAIIb-
HBIX TIPOCKTOB,;

- (opMupOBATH HAYYHBIH TUT MBIIII-
JIEHUs, BIAJIETh HAy4YHOH TEPMUHO-
HOFHeﬁ, KIJIIFOYECBBIMHU INIOHATUSAMU U
METOJaMHU;

- CTaBUTH U POPMYIHPOBATH COO-
CTBEHHBIC 3a7]a9U B 00pa30BaTEIIbHON
NESTETBHOCTH U JKU3HCHHBIX CHTYaIld-
X

-BBISBIISITh IPUYIMHHO-CIIEJICTBEHHBIC
CBSI3U M aKTyaJIU3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3Y €€ PELICHS,
HaXOJWTh apTyMEHTBI IS
JI0Ka3aTeabCTBA CBOUX YTBEPKIE-
HUH, 3a/1aBaTh MMapaMeTphl U KpUTe-
PHH pelLIeHHUS;

- aHAJIM3UPOBATh MOJTyUYEHHBIE B XOE
peleHus 3a1a9y pe3ysIbTaThl, KpUTH-
YECKH OIICHUBATh UX JJOCTOBEPHOCTb,
MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

- IaBaTh OLIEHKY HOBBIM CUTYaLlUsIM,
OIICHUBATh MPHOOPETEHHBII OTIBIT;

- OCYIIECTBIIATH LENCHANPABICHHBINA
HOMCK IIepeHoca CPeJICTB U CIIOCOO0B
JEUCTBHS B TPOQPECCHOHATIBHYIO
cpeny;

- YMETh NIEPECHOCUTH 3HAHHMS B ITO3HA-
BaTEJIbHYIO U MPAKTUUECKYIO 00JIaCTH
KU3HEAEATEIHHOCTH;

- YMETb UHTETPUPOBATh 3HAHUS U3 pa3-
HBIX TIPEIMETHBIX O0JacTeif;

- BBIJIBUTaTh HOBBIC UIICH, IIPEAJIaraTh
OpUTUHAJIbHBIE TOAXObI U PEILICHMUS,
CTaBUTH IPOOJIEMBI U 3aJ1a4H, JOITyC-
KalolIe albTepPHATUBHbIC PELICHHUS.

B) paboTa ¢ mHpOpMAaIei:

BJIaJICTh HAaBBIKAMH TIOJTy4eHHUs] HHPOpMa-
LMY U3 HCTOYHHUKOB Pa3HBIX TUIIOB, CAMO-
CTOSITENILHO OCYIIECTBISATH TOUCK, aHATIN3,
CHCTEMATHU3aLUI0 U UHTEPIPETALHIO
MH)OPMAINH Pa3UIHBIX BUJIOB U (OpM
MpEeCTaBICHNUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢

3) pabota ¢ uHpOpMAITHE:

- OPHEHTUPOBATEHCS B Pa3IMIHBIX
UCTOYHMKaX MH(popManuu (TekcTe
yueOHOro 1MocoOust, HayYHO-TIOITy-
JSIPHO# JMTEpaType, ONOIOTNYECKUX
CIIOBapsIX U CIPaBOYHHKAX, KOMIIBIO-
TepHBIX 0a3ax NaHHbIX, B MHTEp-
HETe), aHATH3UPOBATh HHA)OPMAITHIO
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y4eTOM Ha3HaueHUs] HHQOPMALUK U 1eTe-
BOW ayJUTOPUH, BEIOHPAst ONTUMAIBHYIO
(hopMy IpeacTaBICHUS U BU3YyAIIN3allNH;
OLICHUBATh JOCTOBEPHOCTb, JIETHTHMHOCTb
HH(OpPMaINH, €€ COOTBETCTBHE IIPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;
UCIIOJIb30BaTh CPEICTBA MH(OOPMAITHOHHBIX
Y KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pelie-
HHMU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OPraHU3aMOHHBIX 3334 C COOTIOEHHEM
TpeOOBaHMUIT )PrOHOMHKH, TEXHUKH Oe3-
OIIACHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPaBOBBIX M ATUYECKHX HOPM, HOPM
MHPOPMaMOHHOH 0€301acHOCTH;

BJIaJIeTh HaBBIKAMH PACIIO3HABAHUS U 3aIlIH-
TBI HH(pOPMaIK, THPOPMAIIMOHHOH Oe3-
OIIACHOCTH JINYHOCTH.

Pa3NYHBIX BUIOB U (JOPM IIPE/ICTAB-
JICHUS, KPUTUIECKU OI[CHUBATH €€
JIOCTOBEPHOCTH U HETIPOTHBOPEUH-
BOCTE;

- (hopMyIIMpPOBATH 3aITPOCHI U ITPUMeE-
HATH PA3JINYHBIC METOABI IIPH IMONCKE
# 0TOOpE OMOIIOTHIECKOH HHPOpMa-
M, HEOOXOMMOM JUTS BBITIOJTHEHHMS
y4eOHBIX 337134,

- IPHOOPETATH OIBIT MCIIOJIE30BAHUS
MHPOPMAINOHHO-KOMMYHHUKAaTHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATH
KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS
Ppa3IMYHbIX ITOUCKOBBIX CUCTEM;

- CaMOCTOSTENILHO BHIOUPATh
ONTUMAIBHYIO (hOpMy TIpeCcTaBiIe-
HUS OHoJorHYecKor HHpopMaIm
(cxembl, rpadyuKu, TUArpaMMel, Tab-
JIUIBI, PUCYHKH U IPYTOE);

- UCTIOJIb30BaTh HAYYHBIH S3bIK B
KadeCcTBe CPENCTBA MpH padoTe C
Omonornyeckoit nHpopManmei: mpu-
MEHSTh XUMHUYECKHE, PH3MIECKUE U
MaTeMaTHYeCKUe 3HaKH U CUMBOJIBL,
(hopmymsl, a006peBHaTypy, HOMEHKIIA-
Typy, UCTIOJIb30BaTh U MPEOOPa3OBHI-
BaTh 3HAKOBO-CHMBOIIMYECKHE CPEI-
CTBAa HArJIsAAHOCTH,

- BJIaJIeTh HaBBIKAMH PacIO3HaBaHUS
Y 3al1UThl HHpOpMaIum, nahopma-
[IMOHHOW 0€30MaCHOCTH JIMYHOCTH

2.0BnajieHe yHU-
BEPCATbHBIMU
KOMMYHHUKATHB-

HBIMU JI€HCTBUSIMHU:

a) oOuIeHue:

OCYLIECTBIISITh KOMMYHHUKAIIUHU BO Beex cde-
pax >KU3HH;

pacro3HaBaTh HeBepOAIbHbBIE CPEICTBA
0OI1IeHH S, TOHUMATh 3HaYE€HHE COIMATbHBIX
3HAKOB, PACMIO3HABATH PEIIIOCHUIKN
KOH(IMKTHBIX CUTYallii ¥ CMSITY4aTh
KOH(JIMKTBI;

BJIaJCTh PA3INYHBIMU CIIOCOOaMH OOLICHHS
Y B3aUMOJIEHCTBUS;

apryMEHTHPOBaHHO BECTH IHAJIOT, YMETh
CMSrYaTh KOH(OINKTHBIE CUTYAIUH;
pa3BepHYTO M JIOTHYHO M3JIaraTh CBOIO TOY-
Ky 3PEHHS C HCIIOJIb30BAHUEM S3bIKOBBIX
CpEICTB;

1) obmienue:

- OCYIIECTBISTh KOMMYHHUKAIIH BO
BcexX c(hepax )KU3HH, aKTUBHO Y4acT-
BOBAaTh B IMAJIOTE WJIM AUCKYCCUU 110
CYIIECTBY 00CyX1aeMOi TeMBbI (yMe-
HUE 33]]aBaTh BOIPOCHI, BEICKA3hIBATh
CYXK/ICHUS] OTHOCUTEIBHO BBITIOTHE-
HUS TIpeTaraeMoy 3aJa9u, YIUThI-
BaTh MHTEPECHI ¥ COTIIACOBAHHOCTH
TIO3HINH IPYTHX YIaCTHUKOB
JaJiora Win JUCKYCCHH);

- pacrio3HaBaTh HeBepOaIbHbIC Cpe-
CTBa OOILECHUSI, IOHUMATh 3HAUCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK
BO3HHKHOBEHHS KOH()IMKTHBIX CUTY-
alui, yMeTh CMSIT4aTh KOH(IUKTHI 1
BECTH IEPErOBOPBI;

- BJIaJIeTh Pa3InYHBIMU CIIOCO0aMHU
OOLICHHS 1 B3aUMOACHCTBHS,
MIOHUMATh HaMEPEeHUsI APYTHUX JIFO-
Jel, IPOSBIIATH YBaXXUTEIEHOE OT-
HOIIIEHHE K COOECEeIHUKY U B KOp-
pekTHOH (opme hopMyTUpOBaTH
CBOM BO3PaKCHUS;

- pa3BEPHY TOMIIOTHYHOU3JIAraThCBOIO-
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TOYKY3PCHUACUCIIOJIb30BAHUEMA3bI-
KOBBIX CpCICTB.

0) COBMECTHasI ICATSIBHOCTD:

MIOHUMATb U UCIIOJIb30BaTh MPEUMYIIECTBA
KOMaHIHOW ¥ UHIMBHIYaJIbHON pabOTHI;
BBIOMPATh TEMAaTUKy ¥ METOJIbI COBMECTHBIX
JIEWCTBHH C y4eTOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)JI0TO UIeHa KOJUIEKTHBA;
MPUHUMATB IIeJTH COBMECTHON AEATEIBbHO-
CTH, OPTaHU30BBIBAaTh U KOOPAUHUPOBATH
JEHUCTBHS 110 €€ IOCTHKCHHUIO: COCTABIISITh
IUTaH JeUCTBHUH, pacIpesiesIsiTh PO C yue-
TOM MHEHHH y9aCTHHKOB 00CYyX1aTh
pe3ysbTaThl COBMECTHOI padoTHI;
OLICHUBATh KA4ECTBO CBOETO BKJIAAA U KaxkK-
JIOTO yYaCTHUKA KOMAaH/IbI B OOIIHIA
pe3ynbTat o pa3paboTaHHBIM KPUTEPHUSIM;
npeajaratb HOBBIC IMTPOCKTHI, OUCHUBATDH
HJCH C TTO3UITUN HOBU3HbI, OPUTUHAJIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;
KOOPZMHHUPOBATH U BHIOIHSITE paboTy B
YCIIOBUSIX PEabHOTO, BUPTYaJIbHOTO M KOM-
OMHMPOBAHHOTO B3aMMOJICHCTBHS;
OCYILECTBIISATh NO3UTUBHOE CTPATETUIECKOE
MOBEJICHHE B PA3JIUUHBIX CUTYalUsX, IPOSIB-
JSITH TBOPYECTBO U BOOOpakeHHE, OBITh
UHHUIMATHBHBIM

2) COBMECTHAsI IESTEIBHOCTb:

- IOHUMATh 1 MCHOJIb30BaTh IPEUMY-
IIeCTBa KOMaHJHOM M HHANBUyallb-
HOM paboThI IPH pelIeHHH OUOJIOTH-
94eCKO# Mpo0JieMbl, 000CHOBBIBATh
HE0OX0ANMOCTb IPUMEHEHUS
TPYIIOBBIX (HOPM B3aUMO/ICHCTBUS
NIPU peLICHUH yIeOHOH 3a1aum;

- BEIOMpATh TEMaTUKy U METO/IBI
COBMECTHBIX JACUCTBHUH € y4ETOM
00IIMX HHTEPECOB, M BO3MOXKHOCTEH
Ka)KJJOT0 WICHA KOJICKTUBA,

- IPUHUMATH IIETIM COBMECTHOI Nes-
TEJIBHOCTH, OPTaHU30BBIBATH M KOOP-
JIMHUPOBATH JEHUCTBUS MO €€ J0-
CTHYKEHHIO: COCTABJIATH ILJIaH JIeH-
CTBHH, pactpeseNsiTh POJIU C YIETOM
MHEHUH yJacTHHKOB, 00CYXIaTh
PE3yNIbTaThl COBMECTHOM pabOTHI;

- OIIEHMBATh KAYE€CTBO CBOETO BKJIA1a
M KaXXJIOTO YJaCTHUKA KOMaH/IbI B
o0mmmii pe3ynpTar mo pa3paboTaH-
HBIM KPUTEPHSIM;

- IpeAsIaraTb HOBBIC MTPOEKTHI, OIlC-
HHUBATh UAEH C TIO3UINU HOBU3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKOMI
3HAYUMOCTH;

- OCYILIECTBIISITh TO3UTHBHOE
CTpaTernvecKoe MoBEJCHUE B pas-
JMYHBIX CUTYalHUsIX, POSIBIISATH
TBOPUYECTBO B BOOOpakeHue, ObITh

WHHUIIMATUBHBIM.

3.0OBageHne yHU-
BEpCaJIHHBIMH PETy-
JISTUBHBIMHU JEH-
CTBHSIMU

a) caMOOpTraHU3aITH:

CaMOCTOSITEIILHO OCYIIIECTBIISATH O3HA-
BaTENbHYIO AEATEILHOCTD, BBIABIATH MPO-
OneMbl, CTaBUTH U (QOPMYIHPOBATH CO0-
CTBEHHBIE 331241 B 00pa30BaTeIbHOM Jesi-
TEJIHOCTH W )KU3HEHHBIX CUTYaIHSIX;
CaMOCTOSITENIFHO COCTABIIATH MJIaH PELICHUs
poOJIEMBI C YYETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOJKHOCTEH M IpeArnoyTe-
1317078

JIaBaTh OIIEHKY HOBBIM CHUTYaLlUsIM;
pacumpsATh paMK1 y4eOHOT0 TIpeIMeTa Ha
OCHOBE JIMYHBIX NPEIIIOUTECHUI;

JieTIaTh OCO3HAHHBIN BHIOOP, apryMEHTHPO-
BaTh €ro, OpaTh OTBETCTBEHHOCTH 3a pelle-
HHUE;

OLICHMBATh NPUOOPETEHHBIN ONBIT;
CIIOCOOCTBOBATH (POPMHUPOBAHHIO U MTPOSIB-
JICHUIO LIMPOKOW 3PYAUIMU B Pa3HbIX 00J1a-
CTSIX 3HAHHMH, MOCTOSHHO MOBBINIATH CBOU
00pa3oBaTeNbHBIN U KyJIbTypHBIN YPOBEHB;

1) camoopranm3amnms:

- UCIOJH30BaTh OMOJIOTMYECKHE 3HA-
HUS JUTS BBISIBICHUS TPOOTIEM U FIX
pemieHns B KU3HCHHBIX M YUCOHBIX
CUTYaIHAX;

- BEIOMpATh Ha OCHOBE OMOJIOTHYE-
CKHMX 3HAHUU 1ICJIEBBIC M CMBICIIOBBIC
YCTaHOBKH B CBOUX ACUCTBUSIX U
MOCTYIIKAX [0 OTHOIICHHIO K KUBOU
MPUPOJIE, CBOEMY 3I0OPOBBIO U 370PO-
BBIO OKPYKAFOIIUX;

- CaMOCTOSATENIBHO OCYIIECTBIISTh
MO3HABATENILHYIO JCSITCIBHOCTD,
BBISIBIISATH MPOOJIEMBI, CTABUTH U
(hopMynHpOBaTH COOCTBEHHBIC 3a/1a-
49l B 00pa30BaTENLHON JACATEIEHOCTH
¥ )KA3HEHHBIX CUTYAIHsX;

- CAMOCTOSITEIIEHO COCTaBJIATh IIJIaH
pereHus mpoodIeMbl ¢ yIETOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U NIPEANIOYTECHUN;

- TaBaTh OLIEHKY HOBBIM CHTYaIlHsIM;
- pacIIUpsATh PAMKHU YI€OHOT0 mpeiMe-
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Ta Ha OCHOBE JINYHBIX NPEANIOYTECHHH;
- JIeNIaTh OCO3HAHHBIN BHIOOD,
apryMEeHTHpPOBATh €ro, OpaTh OTBET-
CTBEHHOCTH 3a pEIICHUE;
-OIICHUBATh IPHOOPETEHHBIN OIIBIT;

- crtoco0cTBOBATH (POPMHUPOBAHUIO H
MIPOSIBIICHUIO IIHPOKOH SPYIHIINH B
Pa3HbIX 00J1aCTSIX 3HAHUH, TOCTOSH-
HO TMOBBIMIATH CBOW 00pa30BaTENb-
HBII U KyJbTYypHBIN YPOBEHb.

0) CaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHUTYAIIUsIM, BHOCUTh
KOppeKTI/IBLI B JCATCIBHOCTDH, OLICHUBATH
COOTBETCTBHUEC PE3YJIBTATOB IICIISM;

BJIAACTHh HABBIKAMU HOSHaBaTeHBHOﬁ
pedIieKCUH KaK OCO3HAHHS COBEPIITIAEMBIX
JIECTBUI U MBICIIUTENBHBIX NIPOLIECCOB, UX
pE3yJIbTaTOB U OCHOBAHUI;

HCIIOJIb30BATh MTPUEMBbI Pe(IeKCHH IS
OLICHKH CHTYaI[lH, BEIOOpA BEPHOTO peliie-
HUS,

YMETh OLICHUBATH PUCKU ¥ CBOCBPEMCHHO
HpI/IHI/IMaTb peIlICHI/IH 10 X CHUXKCHHUIO,

B) SMOIMOHAILHBIN UHTEIJIEKT, IPEIIO-
JlararoImi chopMUPOBAHHOCTb:
CaMOCO3HaHHsI, BKITIOYAIOIIETO CIIOCOOHOCTh
IMOHUMATh CBOE AMOIIMOHAILHOE COCTOSHUE,
BUEThH HAMPABIICHUS Pa3BUTHS COOCTBEH-
HOU 3MOIMOHATIBHOU cepbl, ObITh YBEpEH-
HBIM B ce0e;

CaMOPETYJIHPOBAHUS, BKITFOYAFOIICTO
CaMOKOHTPOJIb, YMEHUE IPUHUMATh OTBET-
CTBEHHOCTD 3a CBOE MOBEJCHHUE, CITOCO0-
HOCTh aJIalITUPOBATHCS K SMOITUOHATEHBIM
W3MEHEHUSIM U TIPOSIBISATH THOKOCTbD, OBITH
OTKPBITBIM HOBOMY

BHYTPEHHEW MOTHUBALIMH, BKIIIOUAIOLIEH
CTpEeMJICHHE K JIOCTIKSHHUIO LIENU U YCIeXY,
ONTHUMU3M, HHUITUATHBHOCTD, YMEHHE JICH-
CTBOBATh, HCXO/IS U3 CBOMX BO3MOKHOCTEN;
SMITATHH, BKIIOYAOIIEH CIIOCOOHOCTh
MOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €ro IPU OCYIECTBIIE-
HUHM KOMMYHHUKAIIMH, CIIOCOOHOCTD K COYYB-
CTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOYAIOIITUX
CIOCOOHOCTH BBICTPAMBATh OTHOLICHHS C
JPYTHMH JIFO/IbMH, 3200TUTHCS, TPOSIBIISThH
HWHTEPEC M pa3peiiaTh KOHMIMKTHI,

2) CaMOKOHTPOJIB!

-J1aBaTh OLICHKY HOBBIM CHUTYalHsIM,
BHOCHTb KOPPEKTUBEI B ICATCIIbHOCTD,
OLICHUBATH COOTBETCTBUEC PE3YJILTATOB
EJIsIM;

- BIIIETh HABBIKAMH [TO3HABATENb-
HOM pedIeKCUH KaK 0CO3HAHUS
COBEpIIAEMBbIX JEHCTBUM U MBICTHU-
TEJILHBIX MPOLECCOB, UX PE3YJIbTATOB
Y OCHOBAHHMH, HCIIOJIE30BATh MPUEMBI
pedIieKcun Ut OLIEHKH CUTYaIlnH,
BEIOOpa BEPHOTO PeIICHNS;

- OLICHUBATb PUCKH U CBOCBPECMCHHO
NPUHAMATH PEIICHHUS 110 UX CHUXKE-
HUI0; MPUHUMATHMOTHBBIMAPTYMEHTHI-
JpyTHXIIpHaHAN3epe3yIbTaToB e -

TENBHOCTH,

T') IPUHATHE Ce0sl U IPYTUX JIIOACH:

MPUHUMATH ce0s1, MOHUMAs CBOM HEJOCTAT-
KM M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U aPTYMEHTHI APYTHX
JIFO/IeH TIPU aHAIN3E PE3YJIbTATOB ACSATEIIb-
HOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTHX
JIIoied Ha OMINOKHU;

pa3BUBATh CIOCOOHOCTH MOHUMATH MUP C
MTO3UIIMHU IPYTOTO YCIOBCKA.

3) npuHATHS ce0sl U IPYTUX JIIOACH:

— [IPUHUMATh ce0sl, TOHUMAsi CBOU
HEJIOCTaTK! M JIOCTOWHCTBA;

— IIPUHUMATh MOTHBBI U apTYMEHTBI
JIPYTHX [IPU aHAJIN3E PE3YJIbTATOB
JeATEeIbHOCTH; PU3HABATH CBOE
IPaBoO U IIPABO IPYTHX Ha OIIMOKY;

— pa3BUBATh CIIOCOOHOCTH TIOHUMATh

MHP C MO3ULUH APYTOro YeJIOoBeKa.
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IIpenmeTHble pe3yjbTaThl OCBOEHHUS ydeOHOro mpenmera «buomorus» Ha yriiyon€HHOM YpOBHE
OpPUEHTHPOBAHBI Ha oOecrieueHue MpopuIbHOro o0yueHus: oOydaromuxcst Ouonoruu. OHU BKIIOYAIOT:
cieuupuyeckue st OMOJIOrUK HAy4HbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEHCTBHIA IO OCBOCHUIO, HHTEP-
npeTayy U NpeoOpa3oBaHUIO 3HAHUHN, BUJIBI JESITEIBHOCTH IO MOJYYSHHUIO HOBBIX 3HAHUHN U UX NPHMeE-
HEHHIO B PA3JIMYHBIX YYEOHBIX, a TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYAIHIX.

[TpenmeTHbIE pe3ynbTaThl OCBOCHUS yUeOHOTO MpeameTa «bHonorus» T0MKHbBI OTPaXKaTh:
1.ChopMupoBaHHOCTh 3HAHUN O MECTE U PO OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B (hOpMHpPO-
BaHUU €CTECTBEHHO-HAyYHOUH KapTUHBI MHUpA, B MO3HAHUU 3aKOHOB MPUPOJIBI U PEIICHUU MpobiieM pa-
[IMOHATIFHOTO TPUPOJIOTIONH30BAHUS, O BKIAJAE POCCHICKUX M 3apyOeKHBIX YUEHBIX B pa3BUTHE OHO-
J0ruy;

2.Bnagenue cucteMoii OMOIOTHYECKUX 3HAHHMA, KOTOpAas BKJIIOYAET: OCHOBOIOJAraromme OHoJormye-
CKHE TEpMHUHBI M TIOHATHS (KW3HB, KIIETKA, OPTaHW3M, METabOJIM3M, TOMEOCTa3, CaMOpEeTyJISAIus,
CaMOBOCITPOM3BE/ICHHE, HACIEICTBEHHOCTh, N3MEHYHBOCTh, POCT M Pa3BUTHE), OMOJIOTHYECKHE TEOPUU
(knetounas Tteopwus T.llIBanna, M. Illneiinena, P.BupxoBa, XxpoMocoMHasi TeOpusi HACIEACTBEHHOCTH
T.Moprana), yuenus (H.. BaBunoBa — o nieHTpax MHOrooOpasusi 1 IPOUCXOXKIEHUS KyJIbTYPHBIX pac-
TEHHI), 3aKOHBI (eAMHOOO0Pa3Hs MOTOMKOB IEPBOrO MOKOJIEHUS , pacIleIIEHHs], YUCTOThl TaMeT, He3a-
BUCUMOTrO HacnenoBaHus I'. MeHerns, roMOJIOrHuecKuX psAAOB B HaclIeACTBEHHOM u3meHnunBocty H.1.
Baguiosa), npuHIUNIBI (KOMIUIEMEHTAPHOCTH);

3.Bnanenre OCHOBHBIMH  METOJAMH  HAy4YHOTO  IO3HAHUS, UCHOJIb3YEMBIX B OMOJIOTHYECKUX
HCCIIEIOBAaHMSIX JKUBBIX 00BEKTOB (OMMCaHUE, U3MEpEHUE, HAOI0AeHUE, SKCIIEPUMEHT);

4.YMeHue BBIICIATh CYNIECTBEHHBIE IPU3HAKA: BHPYCOB, KIETOK MPOKAPUOT U dyKAPUOT, OJTHOKIIETOY -
HBIX 1 MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM 4YHcClie OaKTepuil, TpHOOB, paCTEHU, KUBOTHBIX U YEJIOBE -
Ka, CTPOEHMsI OPraHOB U CHCTEM OPI'aHOB PACTEHMH, >KMBOTHBIX, 4YEJIOBEKA, IIPOLIECCOB JKU3HEHIEs-
TEJIBHOCTH, TPOTEKAIOIINX B OpPraHU3Max pPacTeHUH, )KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKUX MpPOLiec-
COB: OOMEHa BeIIecTB (MeTa0oIn3M), IPEeBPAIICHUS SHEPTUHU, OPOKEHUS, aBTOTPO(HOTO U reTepoTpod -
HOT'O TUIOB NUTaHUs, (OTOCHHTE3a U XEMOCUHTE3a, MUTO3a, Meii03a, TaMeTorenesa, sMOpuoreHesa, 1no-
CTOMOPHOHAIBHOTO PA3BUTHS, PA3MHOXKEHMS, WHAMBUIYAIbHOTO PA3BUTHS OpraHu3Ma (OHTOTEHe3a),
B3aMMO/JICHCTBHS T'€HOB, F€TEPO3HCA, UCKYCCTBEHHOTO 0TOOPA;

5.YMeHue ycTaHaBIUBATh B3aMMOCBSI3M MEXAY OPraHOMIAMM KJIETKH U UX (DYHKIHMSIMH, CTPOCHHEM
KJIETOK Pa3HBIX TKaHEH M X QYHKIUSIMH, MEXKy OpraHaM{ U CHCTEMaMH OPTaHOB y PacTEHHH, KHBOT-
HBIX U YeJIOBEKa M MX (YHKIUSIMHU, MEXIy CHUCTEMaMH OPTaHOB M MX (QYHKUIUSAMH, MEXKIY dTalaMH
oOMeHa BEUIeCTB, TallaMU KJIETOYHOTO IUKJIA M JKU3HEHHBIX IHUKIOB OPTraHU3MOB, dTAallaMU 3MOPHO-
HAJILHOTO Pa3BUTHS, TEHOTUIIOM U (PEHOTHIIOM, (GEHOTUIIOM U (DaKTOpaMH Cpebl OOUTAHMUS;

6.YMeHue BBIABIATh OTJIMYUTENIBHBIE IPU3HAKU )KUBBIX CHUCTEM, B TOM YHCJIE PACTEHUH, KUBOTHBIX U
4eJI0BEKa;

7.YMeHne UCIOb30BaTh COOTBETCTBYIOIINE apIyMEHThI, OMOJIOTHYECKY0 TEPMUHOJIOTUIO U CUMBOJIU -
Ky JUISl JOKa3aTelabCTBA POACTBA OPraHM3MOB PA3HBIX CUCTEMATHYECKUX TPYIII;

8.YMeHue pematb OMOJIOrMYECKUE 3a/1a41, BBISBIATh IPUUUHHO-CIIEACTBEHHBIE CBSA3U MEXY UCCIIEIY -
eMBIMH OMOJIOTHUECKUMH MPOLECCAMU U SIBICHUSIMH, JIeNIaTh BBIBOJBI U MPOTHO3bl HA OCHOBAHUU I1O-
JYYEHHBIX Pe3yJIbTaTOB;

9.YMeHue BBINONHATH J1a00OpPaTOpHBIE U MPAaKTHYECKHE paboThl, cOONOAaTh mMpaBWiia mpu pabdore ¢
y4eOHBIM U J1a00opaTopHbIM 000pYI0BAHUEM;

10.YMeHue BbIIBUraTh TMIIOTE3bI, MPOBEPATh UX HKCIEPUMEHTAIBHBIMU CpeACTBaMH, (HopMynupys
1eJIb UCCIIEI0OBaHUS, aHAJIM3UPOBATh OJIYUYEHHBIE PE3YIbTaThl U JIEJIaTh BHIBOJIBI;
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11.YMeHue yuacTBOBaTh B yUE€OHO-MCCIIEAOBATEIBCKON paboTe 1Mo OMONOTHH, SKOJIOTHH M MEIUIIMHE,
MPOBOAMMON Ha 0a3e HAyYHBIX OOIIECTB, W MyOJMYHO TPEICTABIATH MONyYEHHBIC PE3yJbTaThl Ha
KOH(EpeHLHSIX;

12.YMeHue o1eHUBaTh ITUHIYECKUE ACTIEKThl COBPEMEHHBIX MCCIICIOBAHUN B 00JaCTH OMOJIOTUN U ME/IH -
IMHBI (KJIOHUPOBAHKE, UCKYCCTBEHHOE OIUIOIOTBOPEHHE, HANPABJICHHOE U3MEHEHHE Te€HOMa U COo3/a-
HUE TPAHCTEHHBIX OPTaHU3MOB);

13.YMeHue ocymniecTBIATh OCO3HAHHBIN BBIOOp OymyIieil mpo¢eCCHOHAIBHON JIeATEILHOCTH B 00J1aCTH
OMOJIOTHH, MEIULIUHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOIO XO34WCTBa, MUIIEBOW MPOMBIIUICH-
HOCTH, YIJIyOJsTh NO3HABATENbHBIM MHTEPEC, HANpPABJICHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBY-
o1l mpodeccuu U MPoIOJKEHNE OHOJIOTHYECKOro 00pa30BaHMsl B OPraHU3AIMsIX CpeIHero npodec-
CHOHAJIBHOTO U BBICILIEr0 00pa30BaHMs.

14.ChopMHpPOBaHHOCTb 3HAHUHN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (OpMHU-
pPOBaHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTUHBI MHpa, B TIO3HAHUU 3aKOHOB MPUPOABI U
pEIIEHNN SKOJOTMYECKHX IMpOoOJIEM YEOBEYECTBA, a TaKKEBPEIIEHHMHBOIIPOCOBPALIMOHAIBHOTOIIPH-
POJIOTONIB30BaHUS, MBGOPMUPOBAHUN IIEHHOCTHOTO OTHOIICHHUS K MPHUpOJE, OOIIECTBY, YEIOBEKY, O
BKJIaJIE POCCUMCKHX U 3apYOEKHBIX yUEHBIX-OMOIOTOB B pa3BUTHE OUOJIOTHH;

15.YMeHue B1ageTh CUCTEMON OMOJIOTMYECKUX 3HAHHUM, KOTOpasi BKJIIOUAET OINpPEAesICHHUs M TOHUMaHUe
CYIIHOCTH OCHOBOIIOJIAraloIuX OMOJOTHUECKUX TEPMHHOB U MOHATUH (BHI, SKOcHUCTeMa, Onocdepa),
ouonoruueckue Teopun (dBomoIonHas Teopus Y. JlapBruHa, CHHTETHYECKAasi TEOPHS HBOJIIOLNHN), yue-
Hus (A.H. CesepuoBa — o0 myTsaX U HampaslieHusix sBoitouuu, B.M. Bepnanckoro — o 6uocdepe),
3aKkoHbI (reHeTuueckoro paBHoBecusi JIx. Xapmu u B. BaiinGepra, 3apoasimeBoro cxoactBa K.M.
bapa), mpaBuna (Mmunumyma lO. JInOuxa, 5K0JIOrMYECKON MUPAMUABI SHEPIHM), THIOTE3bl (THIIOTE3a
«vupa PHK» V.I'un6epra);

16.YMeHue BrajgeTb OCHOBHBIMHU METOJAMM HAayYHOT'O MO3HAHMS, MCIOJIb3YEMBIMU B OMOJIOTHYECKHX
UCCIIETIOBAHMIX JKUBBIX OOBEKTOB M HKOCHUCTEM (OMHCaHHE, U3MEPEeHHEe, HAaOMI0IeHUe, SKCIIEPUMEHT),
crioco0aMu BBISIBJICHHSI U OILICHKH aHTPOTIOT€HHBIX U3MEHEHUN B IPUPO/IE;

17.YMenue BBIIACTATH CYIIECTBEHHBIC IPU3HAKU: BUOB, OMOT€OIIEHO30B, SKOCHCTEM U buocdepsl, cTa-
OUITM3UPYIOILETO0, IBUKYIIETO U Pa3phIBAIONIETO €CTECTBEHHOTO 0TOOPA, aJIIONAaTPUUECKOro U CUMIAT-
pUYECKOr0 BUA000pa30BaHMs, BIMSHHS ABMXKYIIMX CHJI ABOJIIOLMKA HAa T€HO(POH] MOMYJSLUH, HpH-
CHOCOOJIEHHOCTH OPraHU3MOB K CpeJie 00UTaHus, YepeJOBaHMsI HANpaBIeHUI HBOJIIOLNU, KPYyTOBOpOTa
BELIECTB U IIOTOKA SHEPTUU B IKOCUCTEMAX;

18.YMeHune ycTaHaBIMBaTh B3aMMOCBSI3M MEXIY IPOLIECCAMHU JBOJIOLUM, ABMXKYLIMMHM CHUJIAMH aH-
TPOIIOT€HEe3a, KOMIOHEHTAMU Pa3JINYHBIX 3KOCUCTEM U MPUCTIOCOOICHUSAMHI K HUM OPraHU3MOB;
19.YMeHue BBIABIATH OTJIMYUTEIbHbIE IPU3HAKU KUBBIX CHUCTEM, IIPUCIIOCOOIEHHOCTh BUOB K Cpefie
oOuTaHusl, a0MOTUYECKUX U OMOTUYECKUX KOMIIOHEHTOB YKOCHCTEM, B3aHMMOCBS3€H OpraHu3MOB B CO-
o0IIecTBax, aHTPOTIOT€HHBIX U3MEHEHUN B IKOCHCTEMAaX CBOEH MECTHOCTH;

20.YMeHMe UCI0JIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIU -
Ky Ul J10Ka3aTelabCTBa POACTBA OPraHMW3MOB PAa3HbIX CHUCTEMATHYECKHMX IpYyII, B3aWMOCBS3M Opra-
HU3MOB U CpeJbl OOMTaHUs, €IMHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH COXPAHEHUSI MHOI000pa3us
BHJIOB U DKOCUCTEM KAaK yCIIOBUS COCYIIECTBOBAHUS IPUPOJBI U YEIOBEUECTBA;

21.YMeHue pemniatb OMOJOTHYECKHE 3a/ladyM, BBISBJISATH MPUYUHHO-CIICACTBEHHBIE CBSI3U MEXKIY HC-
CJIeTyeMbIMU OMOJOTUYECKUMHU TPOIIECCAMU U SIBJICHUSIMH, JIeJaTh BBIBOJbI U MPOTHO3bI HA OCHOBAHUU
MOJIyYEHHBIX PE3YJIbTATOB;

22.YMeHue BBINONHATH JaOOpaTOpHbIE U MpakTHUecKue paboThl, coOMonaTh MpaBuia Mpu padore ¢
yueOHBIM U JIAOOPaTOPHBIM 000PYOBAHUEM;

23.YMeHue BbLIBUraTh THMIIOTE3bI, MPOBEPATh UX HKCHEPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYs
LIEJIb UCCIIEI0BAHUS, AHAJIM3UPOBATh MIOJyUYEHHBIE PE3YJIbTAThl U AETIaTh BBIBObL;
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24.YMeHue y4yacTBOBaTh B y4eOHO-MCCIICOBATEIBCKON paboTe 1Mo OMOIOTHH, SKOJIOTHH M MEIUIIMHE,
NPOBOIUMON Ha 0a3e MIKONBHBIX HAy4YHBIX OOIIECTB, W MyOIWYHO TPEACTABIATH MOJTYYCHHBIC
pe3yIbTaThl HA YYCHUIECKUX KOH(EPEHITUX;

25.YMeHue OIleHUBATh TUTIOTE3bI U TEOPUH O TIPOMCXOXKICHUH KU3HH, YSIIOBEKA U YEITOBEYECKHUX pac, O
MPUYHHAX, TTOCTEICTBUAX U CITOCO0aX MpeloTBpaIleH s TI100aIbHBIX U3MEHeHUH B Onocdepe;
26.YMeHHe OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oyayliei mpodeccuoHanbHOM AeATENbHOCTH B 00JIaCTH
OMOJIOTUH, YKOJIOTUH, TPUPOOIOIB30BAHNS, METUIIMHBI, OMOTEXHOJIOTHH, TICHXOJIOTHH, BETEPHUHAPHH,
CEeNTbCKOTO XO3SICTBA, MHUIIEBOW MPOMBIIIIEHHOCTH, YTITyOIsSTh MO03HABATEIbHBIN UHTEpEC,
HAaIpaBJICHHBIITHA0CO3HAHHBIHBEIOOPCOOTBETCTBYIOMIEHITPO()ECCHIHIIPOI0IKEHHEOHOTIOTHUECKOTO
o0pa3oBaHMs B OpraHU3alMIX CPEAHETO MTPO(PECCHOHATEHOTO U BBICIIETO 00pa30BaHMUS.
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6. YCJIOBUS PEAJIUZALIUU ITPOT'PAMMBbBI YUEBHOTI'O ITPEJIMETA
6.1. MaTepuajibHO-TeXHHYECKOe o0ecreyeHue
Jlns peanuzanuy nporpaMMbl y4eOHOTO MpeaMETa JOHKHO ObITh MPEAYCMOTPEHO CIIEUAIbHOE

noMerenue: Kabuaer Onooruu.

O6opynoBanue yueOHOTo KabuHeTa:

- IOCa/I0YHBIE MECTA MO KOJTUYECTBY 00YUaIOIINXCS;

- paboyee MeCTO MpenoiaBaTes;

- KOMILJIEKT y4eOHO-HaTISAHBIX TOCOOUH;

- KOMIIJIEKT 3JIEKTPOHHBIX BUJEOMATEPHAIIOB;

- 33/IaHUA T KOHTPOJIBHBIX padoT;

- Mpo(heCCHOHATLHO OPUEHTUPOBAHHBIE 3a/1aHMS;

- MaTepHalbl SK3aMeHa,

- MUKPOCKOTI.

TexHuyeckue cpeacTBa 0OyUYeHHUS:

- IEPCOHAJIBLHBIN KOMIIBIOTED;

- IPOEKTOP C SKPAHOM.

3anbl:

bubnunoreka, untanbHBIN 321 ¢ BEIXOJOM B ceTh MIHTEpHET.

6.2. UndopmannonHoe odecneyeHne peaasu3alnuu MNpPorpaMmbl
B O6ubmmoTeunsrii GoHA BXOMAT YIeOHHKH M3 (henepalbHOTO MepedHs YUeOHUKOB, AOMYIICHHBIX K HC-

MOJB30BAaHUIO TMPH peai3aliy HMEIOUIMX TOCYJAapCTBEHHYIO aKKpEAMTAIHMI0 00pa3oBaTelbHBIX MHpPOrpaMm
HAYaJbHOIrO OOIIEro, OCHOBHOI'O OOIIEro, CPEeIHEro 00IIero o0pa3oBaHusi OpraHU3aUsIMU, OCYIIECTBIISIONUMHE
00pa3oBaTeIbHYIO JCATSIBHOCTh U YCTAHOBICHHUS MPEICIHHOTO CPOKA HMCIOIb30BAHUS MCKIIOUYCHHBIX YUYCOHU -
KOB, yTBEpXkJAeHHOTo Tprka3oM MuHnmnpocsemenus Poccun ot 21.09.2022 N 858. (3apeructpupoBano B MuHIO-
cte Poccun 01.11.2022 N 70799).

Crynentam Kommemxka obecrieden goctyma k ydeOHmkam OP CIIO  «PROFoOpaszoBanme» wu
«Koncynprant cryaenta» kommiekc «Meaununa (CI10) TEOTAP-Menuay.

B o0Opa3oBarensHOM Mporecce HCIONB3YIOTCS ANIEKTPOHHBIE 00pa3oBaTeNbHbIE pecypchl u3 (deaepab-
HOTO TIEPEYHS JIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB, JOMYIICHHBIX K HCIIOIB30BAHHUIO TIPH PeaH3alliu
MMEIOIINX TOCYAapCTBEHHYIO aKKPEOUTALUIO 00pa30oBaTENbHBIX NPOrpaMM HA4ajJbHOTO OOIIEro, OCHOBHOTO
o01mero, cpemHero oomero 00pa3oBaHus, yTBEPKIACHHOTO Mpruka3zoM Munnpocsemenus Poccun ot 04.10.2023 N
738. (3apeructpupoBano B Muntocre Poccun 02.11.2023 N 70799).

6.2.1. OcHOBHBIE HCTOYHUKH

1.buonorus. buonoruveckue cucteMsl U Tiporiecchl. 10 kmace: yaeOHUK a1 o011ie-
oOpa3oBaTenbHBIX opranu3anuii (yriyonéHHsii ypoBeHs)/ A. B. Tepemos, P. A. [letpoco-
Ba. — 13-e u3x., ctep. - M. : MHemo3uHna, 2022. — 400c. : ui.

2.buonorus. buomorndeckue CHCTEMBI | mporiecchl. 11 kimacc: yueOHHK s o0rie-
o0Opa3oBaTenbHbIX opranu3anuii (yriyonéunsiii yposens)/ A. B. Tepemos, P. A. [letpoco-
Ba. — 13-e u3n., crep. - M. : Maemo3suna, 2022. — 400c. : u.

6.2.2. DuieKTpOHHBIE 00pa30BaTeIbHbIC PECYPChI
1.buonorus.10-11 knacc. Yriay6nennsiit yposenb. ®I'BHY «MucTturyT crparerun
pa3BuTHs  00pa3oBaHU.
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Pe3ynomamut 06yuenusn

Kpumepuu oyenku

Dopmot u memo-

O0bl OUECHKU
Hepeqenb 3mmut2, oceaueaemsvlx 6 pamkax «OTIHYHO» - Teopernyeckoe— IlnceMeHHas
npeo mema: coaepKaHue Hp06l“paMMI>I Hpogepfa
- 3HaHUC POJH OMOJIOTUIECKUX OTKPBITUH M COBPEMEHHBIX gc:BoeHo TIOJIHOCTBIO, O€3 NPO-— Y CTHBIH O1poC
HCCJIENOBAaHMHI B Pa3BUTHM HAYKH U B IPAKTHYECKOM Hes- €108, yMeHMi ChOPMHPOBA- TecrHpopannue

TEIBHOCTH JIIOJICH;

-TIOHUMaHUe POJI ONONIOTHH B (POPMHUPOBAHNHU COBPEMEH-
HOIl Hay4HOW KapTUHBI MUPA, IEPCIEKTHBEI Pa3BUTHs OHO-
JIOTUH;

- 3HAHHE CBSA3M OCHOBOIIOJIAralOMUX OHOJIOrHYECKUX TTOHS -
TUH (KJIETKa, OPraHu3M, B, SKOCHCTeMa, buocdepa) ¢
OCHOBOIIOJIATAIOIIMMH TTOHATHIMH JPYTHX €CTECTBEHHBIX
HayYK;

-MTIOHMMaHHC CUCTEMBI B3IIAJ0B HA JXUBYIO IIPpUpOAY U ME-
CTa B Hell YeloBeKa, IPUMEHsIsl OHOJIOrNYeCKUe TEOPHH,
YUYEHUs], 3aKOHBI, 3AKOHOMEPHOCTH, IOHUMAaHUE TPAaHHML] NX
NPUMEHUMOCTH;

-3HaHHUE CYILECTBEHHBIX 0COOCHHOCTEN PasHBIX YPOBHEH
OpTaHHU3aIMH )KU3HH;

- IOHMMaHHE CBSI3HM CTPOCHUS U (DYHKIMH OCHOBHBIX OHO-
JIOTHYECKUX MAaKPOMOJIEKYJI, UX POJIH B IIPOLeccax KIIETOu-
HOro MeTabonmn3Ma;

-3HaHue (a3 JeeHHs KIETKY;

-3HaHUE CYIIECTBEHHbIX IPH3HAKOB CTPOCHUS KIETOK Opra-
HHU3MOB Pa3HBIX L[APCTB KUBOI NPUPOBI, B3aUMOCBS3H
CTpOoeHUs M QYHKUHUIT 4acTei 1 OPraHOUIOB KIICTKH;
-[IOHUMaHHUE B3aUMOCBSI3H IJIACTUYECKOTO U SHEpreTHYe-
CKOTO OOMEHOB; MPOIIECCOB IIACTHYECKOTO U SHEPTreTHYE-
CKOTO OOMEHOB, IPOUCXOISILETO B KIETKAaX JKMBBIX Opra-
HU3MOB;

-3HaHUE Pa3HBIX CIOCOOOB Pa3MHOKEHHUS OPTaHU3MOB;
-3HaHUE XapaKTEPUCTHK OCHOBHBIX ATallOB OHTOI'CHE3a
OpraHu3MOB;

-[IOHMMaHHUe TIPHYMH HACIICICTBEHHBIX 3a00JIeBaHNM, HE0O-
XOIMMOCTH Mep NPEeAYNPEXICHHs TAKUX 3a00JIeBaHUIL;
-3HaHHE MPUYMH U CYIIECTBEHHBIX PHU3HAKOB MO (UKa-
LIMOHHOM ¥ MYTAallMOHHOW U3MEHYUBOCTH;

-IOHUMaHUE 3HAUCHHUS pa3HbIX METOAOB CEJIEKI[UU B CO3/1a-
HHUHU COPTOB PACTEHUMH, TOPOJI JKUBOTHBIX U IITAMMOB MHUK-
POOPraHU3MOB;

-3HaHUE (PAKTOPOB (IBIDKYIIUX CHII) SBOIOLUH;

-3HaHWE PHYMH U3MEHYMBOCTH U MHOTOOOPa3Hs BHIOB
COIJIACHO CHHTETUYECKON TEOPHH SBOJIIOLINY;

-IOHUMaHUE CBSI3U CTPYKTYPHI M CBOMCTB 3KOCHCTEMBI;
-3HaHHE TMPAKTUYECKOI'O U 3THUECKOTO 3HAUEHHSI COBPEMEH-
HEIX MCCJIEOBAHUM B OMOJIOTHHN, MEIUIIMHE, DKOJIOTUH, OHO-
TEXHOJIOTUH;

Ilepeuens ymenuit, oceéausaemuplx 6 pamkax npeomema:
-pemiaTh 3a/1a4d Ha OTpeIeICHUE ITOCIe0BATEILHOCTH HYK-
neotuaos JJHK u MPHK, antukononos TPHK, nocieno-
BaTEJIILHOCTU AMUHOKHCIIOT B MOJIEKYJie OelKa, IPUMCHSIS
3HAHMA O PEaAKIUIX MATPUIHOTO CHHTE3a, TEHETHIECKOM
KOJIe, MPUHITUIIE KOMIJIEMEHTapHOCTH;

-yMETb JeNaTh BEIBOIBI 00 N3MEHEHHAX, KOTOPHIE TPOU30M-
IIyT B TIPOIIECCaX MaTPHYHOTO CHHTE3a B CIydae U3MEHEHHUS
nocienoBarenbHocTy HykieotuioB JHK;

-YMEHHE OIPEEISATh KOJMIECTBO XPOMOCOM B KIIETKaX pac-
TEHUH OCHOBHBIX OTJICJIOB Ha Pa3HbIX dTanax KU3HEHHOTO
LMKJIA;

HBI, BCE IPEIyCMOTPEHHBIC_|
mporpamMmoii yueOHbIe 3aja-
HUSI BBITIOJHEHBI, KAYECTBO UX
BBINOJIHEHUSI OLIEHEHO BBICO-
KO.

«Xopowo» - TEOPETUYECKOE
COZIep)KaHHE Kypca OCBOCHO
MMOJTHOCTBIO, 0e3 TpoOeyoB,
HEKOTOpbIe YMEHHsS CHOpMH-
POBaHBI HEJAOCTATOYHO, BCE
MPEAyCMOTPEHHbIC
mporpamMmoii  yueOHble 3aja-
HUS BBINIOJHEHBI, HEKOTOPHIC
BUJIbI 3aJlaHUI BBIIOJIHEHBI C
OIrOKaMu.
«Y/10BJIETBOPUTEIHLHOY» -
TEOPETHYECKOE  COJepIKaHHe
Kypca OCBOCHO YaCTHUYHO, HO
mpobenbl  HE HOCAT CyIie-
CTBCHHOTO XapakTepa, Heo0-
XOANMBIE YMEHHUSI B OCHOBHOM
c(hOpMHPOBAHBI, 00J1b-
WIUHCTBO INPELYyCMOTPEHHBIX
mporpamMmoii oO0ydeHus: y4eo-
HBIX 3aJlaHUil  BBIMOJHEHO,
HEKOTOPbhIC U3 BBIMOJHEHHBIX
3aJ[aHUi COAEPIKAT OLINOKH.
«HeynoBJ1eTBOPUTEIBHO -
TEOPETHYECKOE COIEPIKAHUE
Kypca HE OCBOCHO, YMEHHUS He
c(hOPMHUPOBAHBI, BHITOIHCH-
HBIE yueOHBIC 3aaHUS CO-
JepKat TpyObIe OMMOKH.

O11eHKa BBIIOI-
HEHUS CaMOCTOSI-
TEIBHOM PaboTHI

3amuTa BEIIOI-
HEHHOI caMOCTO-
SITEIIBHOM PabOTHI
HaGmronenue 3a
BBITTOJIHEHHEM
MIPaKTUYECKOTO
3amaHus(aesTennb-
HOCTBIO CTYJICH-
Ta)

O11eHKa BBIIOJI-
HEHUS TIPAKTHYC-
CKOT0 3aJ]aHus
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- yMEHHE pelaTh 3a/1a44 Ha OTPE/Ie/ICHUE U CPABHEHHE
KOJIMYeCcTBa reHeTndeckoro Marepuana (xpomocom u JJHK)
B KJIETKaX MHOT'OKJIETOYHBIX OPraHM3MOB B Pa3HBIX (hazax
KJIETOYHOTO ITUKJIA;

- YMCHHE pCuIaTh F’CHCTUYCCKHUC 3a/Jla4r Ha ZlI/IFI/I6pI/I[[HOG
CKpelINBaHKE, CIETUIEHHOE (B TOM YHUCIIE CIIETUIEHHOE C
M0JIOM) HAaClle/IOBaHUEe, aHAIN3UPYIOIIee CKPEIBaHHUE,
IIPUMEHAA 3aKOHBI HACJICACTBEHHOCTH U 3aKOHOMCPHOCTHU
CICTUICHHOTO HACJIeJOBAHHUS;

- yMeHHe 000CHOBBIBATH POJIb U3MEHYHNBOCTH B €CTECTBEH-
HOM M MCKYCCTBEHHOM OTOOpE;

-yMEHHE XapaKTepHU30BaTh MOMYJIALUIO KaK eIUHHUILY 3BO-
JIFOLIMH, BUJI KaK CUCTEMAaTHUYECKYIO KATErOpHIO U KaKk
Ppe3yJbTaT 3BOJIOLNY;

-yMEHHE BBISBIIATH B TEKCTE OHOJIOTHYECKOTO COACPIKAHUS
npo0JieMy u apryMEHTHPOBAHHO €€ 0OBSCHATS;

- YMEHHE MPECTABISATh OMOIOTHYECKYI0 HHPOPMALIUIO B
BHUJIC TEKCTA, TAOJIHIIbI, CXeMbI, rpadrKa, THarpaMmebl U Jie-
JIaTh BBIBOJIBI HA OCHOBAHUU TPE/ICTABICHHBIX JaHHBIX; Mpe-
00pa3oBbIBaTh rpaduK, TaOIHUILy, AMATPAMMY, CXEMY B TEKCT
OHMOJIOrMYECKOTO COACPIKAHUS;

- YMEHHE COCTaBIISITh CXEMBI ITEPEHOCA BEIECTB M DHEPTHU
B DKOCHUCTEMeE (CETH MUTaHUs ), MPOTHOZUPOBATH X U3MEHE-
HUSI B 3aBUCUMOCTH OT U3MEHEHHS (JaKTOPOB CPEJIbI;

- yMEHHE apryMEHTUPOBATH COOCTBEHHYIO MMO3UIUIO 10
OTHOIICHHIO K IKOJIOTHYECKUM MPOOIeMaM U MOBECHHUIO B
MIPUPOAHOM CpEneE;

- yMeHHe 000CHOBBIBATh HEOOXOJMOCTh YCTOWYHNBOTO pa3-
BUTHS KaK YCIIOBUS COXpaHeHUs Grnocdepsr;

- yMEHHE OPraHU30BbIBAThH U TIPOBOIUTH HHANBUIYAJIbHYIO
HCCIIeI0BATENIbCKYIO ACATEIBHOCTD 110 OMOJIOTHH (WU pas3-
pabaThiBaTh MHIUBHYAIbHbBII POEKT): BBIBUTATh TUIIOTE-
3bl, TNIAHUPOBATH PabOTY, OTOMPATh U PEOOPA30BBHIBATH
HE00X0ANMYI0 HH(POPMAIIHIO, IIPOBOANUTH SKCIIEPUMEHTEI,
MHTEPIIPETUPOBATh PE3yJIbTaThl, JA€IaTh BEIBO/IBI HA OCHOBE
TIOJTYYEHHBIX PE3YJIBTAaTOB, IIPEJCTABISATH MIPOILYKT CBOMX
HCCIICIOBaHUT;

-yMEHHE NPOTHO3UPOBATH MOCIIEACTBHS COOCTBEHHBIX UC-
CJIEIOBAHU# € YUETOM STUYECKUX HOPM M 3KOJIOTHYECKHX
TpeOOBaHNUN;

- YMEHHE BBLACIATH CYIIECTBEHHBIE 0COOCHHOCTH KH3HEH-
HBIX I[MKJIOB TPEICTABUTENEH Pa3HbIX OTJCIIOB PACTCHHUI U
TUTIOB XUBOTHBIX; N300paXaTh IUKJIEI PA3BUTHS B BUJIC
cXem;

- YMCHHE aHAJIM3UPOBATH U UCIIOJI30BATh B PCHICHUU yqe6-
HBIX ¥ UCCIIEJIOBATEIbCKUX 331a4 HH(OpMALIUIO O
COBPEMEHHBIX UCCIICOBAHUAX B OMOJIOTUH, MEIHUIIUHE 1
9KOJIOTHH;

- yMEHHE apryMEHTUPOBATh HEOOXOIUMOCTh CHHTE3a
€CTECTBEHHO-HAYYHOTO ¥ COIMOTYMaHHTAPHOTO 3HAHUS B
310Xy MH()OPMALMOHHON [IMBUIIN3AINH;

- YMEHHE MOJICIINPOBATh N3MEHEHHE IKOCHCTEM I10/T BIIUS-
HHEM pa3In4HBIX TPy (PaKTOPOB OKPYIXKAIOLIEeH Cpe/bl;

- yMEHHE BBISBIISITH B IIPOIIECCE UCCIIEIOBATEIbCKOM aesi-
TEJILHOCTHU MOCJIEICTBUS aHTPOMIOTEHHOT0 BO3/ICHCTBUSI Ha
HKOCUCTEMBI CBOET'O PETHOHA, MpeJjiaraTh Crioco0bl CHUXKE-
HUSI aHTPOIIOTEHHOTO BO3JICUCTBHS Ha SKOCHCTEMBI;

- yMEHHE HCIO0Ib30BaTh MPHUOOPETEHHBIE KOMITETCHIMH B
MIPAaKTHYECKOH AEATEILHOCTH U MIOBCEAHEBHOM XKHU3HU, IS
NIPUOOPETEHHS OIIBITa JAESTEILHOCTH, PEANISCTBYIOMICH
podheCCUOHATBHON e TEIbHOCTH;

- yMEHHE TPOBOJUTH YUEeOHO-MCCIEAO0BATEIBCKYIO ICSTENb-
HOCTb MO OMOJIOTHH: BBIBUTaTh TUIIOTE3bI, TNIAHUPOBATH
paboty, oTOUpaTh 1 IPeoOPa30BHIBATE HEOOXOTUMYIO
nH(OpPMAIIKIO, TPOBOAUTH IKCIIEPUMEHTBI, HHTEPIPETHPO-
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BaTh PE3YyJIbTAThI, A€JIaTh BBIBOJAbI HA OCHOBE ITOJTYYCHHBIX
Pe3yJbTaToB;

-yMEHHE YCTaHABIUBATh TUIl HACJIEAOBAaHUS U Xa-
pakTep NMposIBJICHUS ITPU3HAKA 10 33JaHHON CXeMe
POJOCIOBHOM, TPUMEHSS 3aKOHBI HACJIEICTBEHHO-
CTH.
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