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1. IlosicHuTeabHas 3amHCKa

Pabouas nporpamma yuebnoro npeamera OVIIL.12 buonorus npeanasHadeHa i U3YYCHHS
OMONIOrMM TPU peaju3alul CpeAHero oOiiero oOpa3oBaHUS B MpeleiIax OCBOEHHUS IPOrpPaMMBI
MOATOTOBKHU CIICLMAIUCTOB CPEIHEro 3BeHa 1o cnenuaibHocTsaMm: 31.02.03 JlaboparopHasi quarto-
cTuka, 33.02.01 ®dapmanus.

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, PEeKOMEHAYET MOCJel0BaTeIbHOCTD
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 YYEBHOTI'O ITPEJIMETA OYVYII.12 buoJjorus

Pa3nen 1. BuoJsiorust kak Hayka.

CoBpeMeHHasi OMOJIOTHSA - KOMIUIEKCHas Hayka. KpaTkas uctopust pasputus 6uonorun. buonoruye-
CKHE HayKH W u3ydaeMble MU TpoOiieMbl. DyHIaMeHTaIbHbIC, IPUKIIAHBIC U TIOUCKOBBIC HAYYHBIC
HCCIIEZIOBaHUS B OMOJIOTHH.

3HaueHue OMoJOrHH B ()OPMUPOBAHUH COBPEMEHHON €CTeCTBEHHO-HAYYHOUH KapTuHbI mupa. [Ipo-
(eccun, cBsi3aHHBIE ¢ OWomorueil. 3HaueHWe OWOJOTHH B MPAKTUYECKOH NEeATENFHOCTH YEIIOBEKA!
MeIMIIMHE, CETbCKOM X0341CTBE, MPOMBIIIIIEHHOCTH, OXpaHe MPUPOIHI.

Paznen 2. ’KuBble cucTeMbI M UX H3Y4YEeHHE.

JKuBbIe crcTeMBl Kak mpeaMeT n3ydeHus: Ounonorun. CBOMCTBA KUBBIX CUCTEM: €IUHCTBO XUMMYE-
CKOI'O COCTaBa, JUCKPETHOCTb M LEIOCTHOCTb, CIIOXHOCTh M YHNOPSAOYEHHOCTb CTPYKTYpBI,
OTKPBITOCTh, CAMOOPTaHU3alUs, CAMOBOCIPOU3BEACHUE, PA3APAXKUMOCTh, U3MEHUYMBOCTh, POCT U pa3-
BUTHE.

YpoBHU OpraHu3alid *KUBBIX CUCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIN, TKAaHEBBINA, OpraHU3MEHHBIH,
MOIYJIALIMOHHO-BUIOBOM, 3KOCUCTEMHBIN (OHoOreoneHoTHYeCKuit), Onochepusiid. [Ipomeccel, mpouc-
XOJIIINE B JKUBBIX cucTeMax. OCHOBHBIE NMpH3HAKU XUBOro. JKM3Hb Kak (hopMa CyIIeCTBOBaHHS
Matepuu. Hayku, uzydaromniyie >kuBble CUCTEMBI Ha pa3HbIX YPOBHSIX OpPraHU3alHH.

N3yuenue xuBbIX cucTeM. Metoabl Ouojiornueckoil Hayku. HaOmiozeHue, u3MepeHue, 3KC-
MIEPUMEHT, CUCTEMAaTU3alus, MeTaaHan3. IlonsaTHE 0 3aBHCUMON U HE3aBUCUMOH nepeMeHHoi. I1na-
HUpOBaHHUe dKcnieprMeHTa. [loctaHOBKa 1 mpoBepka rumotes. Hyneas runoresa. [lonsTie BoIOOpKH
n e€ nocroBepHOCTh. Pazbpoc B Omonormdeckux AaHHBIX. OIeHKa AOCTOBEPHOCTH MOJIYYEHHBIX
pe3yapTaToB. [IpnunHbBI HCKa)KeHUsI pe3yIbTaTOB IKCIepuMeHTa. I[oHATHE CTaTUCTUYECKOTO TECTA.

Pa3nen 3. buoJsiorust KJeTKu.

Kietka - cTpykTypHO-GYHKITHOHATBHAS SAMHAIA KXKUBOTO. MIcTOpHs OTKpBITHS KieTkH. PaboTh! P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llnefinen, P. Bupxos). OcHOBHBIE TOJIOXKe-
HUSI COBPEMEHHOM KJIETOYHON TEOPHHU.

MeToapl MOJIEKYJISIPHOW W KJIETOYHOW OMOJIOTHH: MUKPOCKOIUS, XpoMarorpadus, 31eKTpodopes,
METOJ] MEYEHBIX aTOMOB, Au(ppepeHnransHoe HeHTpru(yrupoBaHue, KyJbTUBUPOBAHIE KIETOK. JJIeK-
TPOHHAsI MUKPOCKOTIHS.

Paznen 4. Xumuueckasi opranuzanusi KJIeTKU.

XUMHUYECKHH COCTaB KIETKU. MaKpo-, MUKPO- U yIbTpaMUKpO3JeMeHThl. Bona u e€ poip kak
pacTBOpHTEIS, peareHTa, yyacTie B CTPYKTYPHUPOBAHUU KIIETKH, TEIUIOperysiuiud. MuHepanbHble Be-
HIECTBA KJIETKH, HX OMOJIOTHYECKasi poiib. Polib KATHOHOB 1 aHWOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonorudeckue mnoaumepbl. benku. AMHUHOKHUCIOTHBIN
coctaB OemkoB. CTpyKTyphl OemkoBOM Mojiekynbl. IlepBHUUHAs CTpykKTypa Oenka, MEeNTHIHAS CBS3b.
Bropuunasi, TpeTuuHasi, YeTBEpTUUHAS CTPYKTYpHl. JleHarypauums. CoiicTBa OenkoB. Kiaccudukarus
OenkoB. buonornyeckne GpyHKIMN OEIKOB.

YrieBoasl. MoHOCaXapuabl, AUCAXapHUabl, OJUTOCAXapuIbl M Tojucaxapuasl. OOmmii 1uiaH
CTpOeHHA U (PU3NKO-XUMHIUECKHE CBOWCTBA YTIeBOI0B. bronornueckue pyHKINU YTIIEBOIOB.

Jlummu et 'uapodunsHo-runpodobHbie cBoiicTBa. Kinaccudukanus mununos. Tpuraumnepuisl,
(hocdomumuael, Bocku, cTepousl. buomornveckue ¢hyHKIuu Tunuaos. O0mue cBoicTBa OnoIoTHYe -
CKUX MEMOpaH - TEeKy4eCTbh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO, TOTYTPOHHIIAEMOCTb.

Hyxneunossle kucnorsl. JJHK u PHK. Crpoenne HykimemHOBBIX KuciOT. HykineoTuasl.
[Tpuannn xommemenTapHocTH. [Ipasuno Yapradda. Crpykrypa JJHK - nBoitHas crimpans. MectoHa-
xoxaenne u ouonornaeckne ¢pyaknmn JJHK. Bunsr PHK. @yakunn PHK B ketke.

Crpoenne monekynsl AT®. Makpoaprudeckue cBszu B Mosekyne AT®. buonormueckue
¢ynkunu AT®. BoccTaHoBNeHHBIE IEPEHOCUUKH, UX (yHKUIUH B KieTke. CekBenupoBanue JJHK.

CtpykTypHass OmoJoTHs: OMOXMMHWUYECKHEe W OMOPU3NUECKHUE WCCISIOBAaHUS COCTaBa M TIPO-
CTPaHCTBEHHOH CTPYKTYpPbl OMOMOJIEKYIL.

Pa3nen 5. Ctpoenne u GyHKIMH KJIETKH.

Turbl KIETOK: 3yKaprOTHYECKas U IpokapuoTuyeckas. CTpyKTYpHO QYHKIIMOHAIBHBIE 00pa30-
BaHUS KJIETKH.

Crtpoenne npokapruoTudeckoit kieTku. Kierounasi crenka 6akrepuii U apxeit.



Oco0eHHOCTH CTPOEHUS reTepoTpOo(HON U aBTOTPOPHOH MPOKAPUOTHIECKUX KIeTOK. MecTo U poib
MIPOKapUoT B OMOLIEHO3aX.

CrpoeHne W (YHKIMOHHUPOBAHUE DJYKAPUOTHUECKOW KieTkH. Ilmasmatmyeckas memOpaHa
(mnasmanemma). CTpykTypa IIa3MaTHUECKOW MeMmOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaThHye-
CKyI0 MeMOpaHy: MaccUBHBIN (muddy3us, obnerdénnas nuddys3us), akTUBHBIA (IIEPBUYHBIA U BTO-
pUUHBIN aKTHBHBIA TpaHcnopt). Ilonynponunaemocts MeMOpansl. PaboTa HaTpuii-KaIMeBoro Hacoca.
OHOIUTO3: MUHOIUTO3, (aronuro3. Dk301uTo3. Kiierounas creHka. CTpykTypa U QyHKIUM KIETOY -

HOU CTEHKH pacTeHHi, TpuOoB.

Iurommasma. Ilutozome. [luTockener. JIBmwkeHne nmuroruia3Mel. OpraHouan! KieTkn. OmxHO-
MeMOpaHHBIE OPTaHOMABI KIIeTKH: dHAoIutazMatudeckas ceth (OIIC), ammapar ['ombmxu, JTH30COMBI,
ux crpoeHre u QpyHKuuu. B3anMocBsA3b 0AHOMEMOpaHHBIX OPTaHOMAOB KieTkH. CTpoeHHEe rpaHyIsp -

HOro peTuKyityMa. CHHTE3 pacTBOPUMBIX OesikoB. CHHTE3 KIIETOUHBIX MeMOpaH. [ majxuii (arpaHysisp-
HBIH) PHIOTUIa3MaTHIEeCKUH peTukyiIyM. CekpetopHas pyHkuus anmmapata ['onpmku. TpancnopT Be-
LIECTB B KJIETKE. Bakyosn pacTUTeNnbHbIX KiIeToK. KneTounslii cok. Typrop.

[lomyaBTOHOMHBIE OPraHOMABI KJIETKH: MUTOXOHIpUH, macTuabl. CTpoeHne M QpyHKIMHA MH-
TOXOHAPHUH n TacTuA. [lepBuuHbIe, BTOPUYHBIC U CIOXKHBIE IUIACTHABI (POTOCHHTE3NPYIOIINX dYKapH -
0T. XJIOpOIUIaCThl, XPOMOILIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUM.

HememOpannbie opranous! kietku CTpoeHHe u QYHKIMH HeMeMOpaHHBIX OpraHOHMOB KIIET-
ku. Pubocomer. MukpodunameHTsl. Mpimednsie KIeTkH. MuUkpoTpyoouku. KieTodHbId meHTp.
CrpoeHure 1 ABUKEHUE KIYTHKOB U pecHUYEK. MUKPOTPYOOUKH HUTOIIa3Mbl. L{eHTpHomsb.

Anpo. OGonouka siapa, XpOMaTHH, KaproIia3mMa, SAPBIIIKH, UX cTpoeHue u GyHKuuu. Snep-

HBIH OenKoBBIi MaTpuKc. [IpocTpaHCTBEHHOE PacmoNoKeHHe XpOoMOcoM B MHTephazHoM siape. benku
XPOMAaTHHA - TUCTOHBI.

Knerounsie Brirodenusi. CpaBHUTENbHAS XapaKTePUCTHKA KIETOK AYKApHOT (PacTUTENBHOM,
JKUBOTHOM, TpHOHON).

Pa3nes 6. O0MeH BemiecTB M MpeBpallleHHE JHEPTHH B KJIETKe.

ACCHMWIALUS U JUCCUMMUIISIIINS - JIBE CTOPOHBI MeTabomu3ma. Turbl 0OMeHa BEIIECTB: aBTOTPOQHBIH
U TeTepoTpodHbIA. YdacTHe KUCIopoJa B OOMEHHBIX Npoleccax. DHEpPreTuieckoe oOecreyeHne KIIeTKH:
npeBpamienne AT® B oOMeHHBIX mporeccax. DepMEHTATUBHBIA XapakTep peakiuil KIETOYHOTO MeTa-
6omnzma. DepMeHTHI, UX CTPOEHHUE, CBOMCTBA M MexaHu3M aeicteus. Kodepmentsl. Otnnuns GepMeHToB OT
HEOPraHWYEeCKUX KaTalu3aTopoB. belKu-akTHBaTOpel W OENKH-MHTHOMTOPBL. 3aBUCHUMOCTH CKOPOCTH
(bepMEHTaTHBHBIX PEAKIU OT Pa3IMUHBIX (PaKTOPOB.

IlepBUYHBIA CHHTE3 OpPTaHWYECKHUX BemecTB B KieTke. DotocmHTe3. CBeTOBAas M TEMHOBas (a3sbl.
[IpomykTBHOCTE (hoTOCHHTE3a. BiausHue pa3anaHbX GakTOpOB Ha CKOPOCTH (DOoTOCHHTE3a. 3HaueHue (HOTO-
CUHTE3a.

XemocuHTe3. PazHooOpasue opraHu3MOB-XEMOCHHTETHKOB: HUTpU(DUIHpPYIOLIHE OaKTEepuH, KeJe30-
OaxTepuu, cepobaKTepuu, BOAOPOAHBIE OaKTepUr. 3HAUEHNE XEMOCHHTE3A.

Amnas’poOHbie opranu3Mbl. Buasr 6posxenus. [IpogykTer OposkeHHsI 1 UX UCTIOIH30BAHNE YEIOBEKOM.
AHa3p0o0HbIE MUKPOOPTaHU3Mbl KaK 00BbEKTHl OMOTEXHOJIOTHH U BO30YAUTENIN OONIC3HEH.

AbdpoOHBIE OpraHu3MBbl. DTaIlbl YHEpPreTudeckoro oomena. IloaroroButensHelil Tam. I'ukonus - 6eckucio-
POJIHOE paCIIETIICHHE TIIOKO3bI.

Buonoruueckoe OKUCICHUE, WIN KIETOYHOE JbIXaHWe. Poib MUTOXOHIpUI B mpoleccax Ouo-
noruyeckoro okucieHus. Lluxnndeckue peakuun. OxuciaurensHoe dochopunuposanue. [Ipenmye-
CTBa a’pOOHOTO TyTH 0OMEHa BEIIeCTB mepea aHadpoOHBIM. D¢ (HEKTHBHOCTD JHEPTETHYECKOTO 00Me -
Ha.

Pa3nen 7. HacinencrBennas nangopManus U peajn3anus eé B KIeTKe.

Peakiuu marpudHoro cuaresa. I[[puHINI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUIHOTO CHH-

Te3a. Peanm3arus HacineacTBeHHONW mH(poOpMaIuu. | eHeTHIecKuii Ko, ero CBOMCTBA. TpaHCKpHUIIIIHS -
martpuudblii cuaTte3 PHK. IlpuHIMIIBI TpaHCKpUNLIMHU: KOMILIEMEHTapHOCTh, aHTHIIAPaJUICIBbHOCTD,
ACHMMETPUYHOCTb.

Tpancnauusa u e€ stanbl. Yuactue TpancnopTHeix PHK B OnocunTe3e Genka. YcmoBust 6mo -
cunre3a Oenka. Koguposanue aMmuHOKHCIOT. Pons pubocom B 6nocuHTe3e Oenka.

OpraHu3zanys TeHOMa Y TIPOKapHoOT U 3yKapuoT. Perynsuus akTUBHOCTH I'€HOB y MPOKApHUOT.
I'umotesa omepona (P. XKaxo0, XK. Mano). Perymanus oOMeHHBIX TIporieccoB B KieTke. KireTouHbii
rOMeocTas.



Bupycsl - HeksleTouHbIe (OPMBI JKU3HH U 0OJUraTHbIe apa3suTbl. CTpOEHUE MPOCTHIX U CIOKHBIX BUPYCOB,
PETPOBUPYCOB, OakTeprO(aros.
BupycHubie 3a0oneBanus yenoBeka, ;kuBoTHbBIX, pacteHuit. CITN/, COVID-19, counanbubie n
MEIMIIMHCKUE TPOOICMBI.
Pazpnen 8. /Ku3HeHHBbIH UK/ KIETKH.

KreTounsrit mk, ero nepuonsl U peryisus. Marepdaza u muto3. OCOOEHHOCTH MPOIIECCOB, TPOTE -
katomux B uHTepdase. [loaroroBka kinetku K aeneHuto. [lpecuHTeTndeckuii (IOCTMUTOTHYECKHI), CHHTETHYE -
CKUU ¥ MIOCTCUHTETHYECKUH (MPEMUTOTUYCCKHI ) IEpro bl UHTEp(Da3bl.

Marpuunsbiii cunre3 JJHK - permukanus. [punuunet perukanuu JIHK: koMiieMeHTapHOCTb, HOJTYKOH -
CepBAaTUBHBIN CHHTE3, AHTUNAPATIIIETBHOCTD. Mexanuzm peIUIMKau JHK. XpOMOCOMBI.
Crpoenne xpomocoM. Ternomepsl u Teaomepasa. XpOMOCOMHBIN HaOOp KIETKH - KapUOTHUI. JUMIOWAHBINA 1
rarIoNIHBIA HA0OPBI XpoMOCcoM. I'oMoToruuHbIe XpOMOCOMBI. [10J10BBIE XPOMOCOMEI.

Henenne xnetku - MuTo3. CTaauu MHUTO3a U MIPOUCXOSIINE B HUX Mporecchl. Tumbl MuTo3a. Kapuokm -
He3 ¥ IUTOKKHe3. bronornueckoe 3HadeHNEe MUTO3A.
Perymnsmus MuToTHYecKoro IUKiIa KieTku. [Iporpammupyemast kieTouHast THOENb - armonTos.

Kitetounoe siapo, XpoMocoMBbl, (PYHKITMOHATBHAS TEHOMHKA

Pa3znen 9. Ctpoenue u GpyHKIMH OPraHU3MOB.
buonornyeckoe pasHooOpasue opranu3MoB. OHOKIETOUHBIE, KOJIOHHAIbHBIE, MHOTOKJIETOYHBIE Opra-
HU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEACATEIHPHOCTH OJHOKIETOYHBIX OpPraHU3MOB. bakTepuu, apxen, OTHOKIIE -
TOYHBIE TPUOBI, OTHOKIETOYHBIE BOAOPOCIH, APYTrHe MpoTecThl. KoIoHManbHbIe OpraHu3MBbl.

B3anmMocBsa3p uyacTell MHOTOKJIETOYHOTO OpraHm3Ma. TkaHHM, OpraHsl M CHUCTEMBI OpraHoB. OpraHmsm Kak
enuHoe nenoe. I'omeocras.

Tkanm pactenuii. TUIBI pacTUTENHHBIX TKAHEH: 00pa3oBaTelIbHAS, IOKPOBHAS, TIPOBOISIIIASI, OCHOBHAS,
MEXaHUYeCKas. OcobenHocTu CTPOEHHA, ¢byHKUMH
U PACMOJIOKEHUS TKaHE! B OpraHax pacTeHUM.

TkaHU )KUBOTHBIX M Y€NOBEKa. THITBI )KUBOTHBIX TKaHEW: SMHUTEIHAIbHAs, COCTUHUTENbHAs, MBIIIECYHAs,
HEpBHas. OcobeHHocTH CTPOEHHA, GbyHKIMH
U PACMOJIOKEHUS TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKa.

Oprausl. BereratuBHble U reHEpaTUBHBIE OPTaHbl pacTeHUd. OpraHbl U CHCTEMBI OPTraHOB KUBOTHBIX U Y€ -
noBeka. @YHKIIMK OPTaHOB U CUCTEM OpPTaHOB.

Omnopa Tena opranuszMoB. Kapkac pacrenuil. Ckenersl 0HOKIETOUYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy>xHb1il u BHyTpeHHU ckeneT. CTpOCHHE U TUIIBI COEIMHEHNS KOCTEH.

JBmxeHne opranu3MoB. /[BiKeHrE OHOKIETOYHBIX OPTraHU3MOB: aMe0OHTHOE, KTYTHKOBOE, PECHUTHOE.
JIBuKEeHrEe MHOTOKJIETOUHBIX PAcTEHUI: TPOMU3MBI U HACTUH. J[BHKEHHE MHOTOKJIETOYHBIX JKUBOTHBIX U Ye-
JIOBeKa: MbliedHas cucrema. Peduexc. CkeneTHble MBIIIIB U X paboTa.

[Mutanmne opranu3mos. llormomenne BoIbI, YIIEKMUCIOTO Ta3a 1 MUHEPAIbHBIX BEIIECTB pacTeHUsIMH. [1n-
TaHUE JKMBOTHBIX. BHyTpHIIOIOCTHOE M BHYTPHUKIETOUHOE NulIeBapeHue. [InTanne mo3BOHOYHBIX KHUBOTHBIX.
Otnensl nuieBapuTenbHOro Tpakra. IlumesapurensHbie xenesbl. [luneBapurenpHas cucTeMa 4eoBeKa.

Hpixanne oprann3MoB. [[pixanue pactenuil. [Ipixanne xuBoTHBIX. uddy3ust ra3oB uepes3 MOBEPXHOCTh
knetku. KoxkHoe npixanue. JlpixatenbHas moBepXxHOCTh. JKabepHoe u néroyHoe ApixaHue. J{pIxaHue mo3BoHOY-
HBIX JKUBOTHBIX M YeJIOBEKa. DBOJIOIMOHHOE YCIOKHEHHE CTPOCHHS JETKUX MO3BOHOYHBIX >KMBOTHBIX. J[bI-
XaTeNbHasl CUCTEMa 4YeloBeKa. MexaHu3M BEHTWISLUM JIETKUX y NTHI U MIIEKONUTAIOUX. Perymsamus apixa-
Hus. [{pixarenbHble 00BEMBL.

TpaHcnopT BelecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHUH. TPaHCIOPT BEIIECTB Y KUBOTHBIX.
KposenocHast cuctema u e€ opransl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYABl M KpOBb. Kpyrm KpoBOOOpaIieHus. ODBOJIONHMOHHBIE YCIOXHEHHS CTPOCHHS KpOBE-
HOCHO CHCTeMBI TIO3BOHOYHBIX JKUBOTHBIX. PaboTa cepiiia u e€ peryssmus.

Brigenenue y opranuzMoB. Beinenenne y pactenuil. Beigenenue y »knBoTHbIX. COKpaTHUTENbHBIE BaKyOJIH.
Oprans! BoieneHus. OunbTpanus, ceKpenus U 00paTHOE BcachlBAHHE KaK MEXaHU3MBI PabOTHI OPraHOB BBIJIE -
nenust. CBsI3b TOJIOCTH T€JIa ¢ KPOBEHOCHOH U BBIIEIUTEIBHON cucTeMaMy. Briienenne y mo3BOHOYHBIX )KHBOT -
HBIX U yenoBeka. [louku. CTpoeHue u GyHKIIMOHHUPOBAaHUE HEPPOHA. O6pazoBaHue MOYH y YeJIOBEKa.

3amuTa y OpraHu3MoB. 3alIUTa Y OJHOKIETOYHBIX OpraHu3MOB. CIIOpEI OaKTepUid W IUCTHI MPOCTEUIINX.
3amura y MHOTOKJIETOUHbIX pacTeHul. Kytukyna. CpencTBa macCUBHOM U XUMUYECKOM 3aIUThl. OUTOHLUBL.

3ammra y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX NpPOHM3BOAHBIC. 3allMTa OpraHu3Ma OT OOJIe3HEH.
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NmmyHHas cucrema denoBeka. KieTOYHBI M T'yMOpajbHBI MMMYHUTET. BpOKIEHHBIA M MPHOOPETEHHDIH
cneunuuecknii MMyHUTeT. Teopus KioHanbHO-cenekTuBHOro mMmynurera (I Opmux, ®.M. Bepner, C.
Tonerasa). BocnanurenbHble OTBETHI OPraHW3MOB. Pob BpOXKIEHHOTO MMMYHHUTETAa B Pa3BUTHUH CHUCTEMHBIX
3a00JIeBaHHH.

Pa3znpaxxumMocTe 1 perynsnus y OpraHu3MoB. Pa3apa)kMMOCTh y OJHOKJIETOYHBIX OPraHU3MOB. TakCHCHI.
Pa3znpaskuMocTs 1 perynsanus y pacTeHuil. PocToBEIe BelecTBa U HX 3HAUYCHUE.

HepBHas cuctema u pediaekTopHas perysius y )KHBOTHBIX. HepBHast cuctema 1 €€ oT/iesbl. DBOIOUOH -
HOE€ YCJIO)KHEHHE CTPOCHUsSI HEPBHON CHCTEMBI y KUBOTHBIX. OT/IENbI TOJIOBHOIO MO3Ta MO3BOHOYHBIX >KHBOT -
HBIX. Pedniexc u peduiekropras ayra. besycinoBHbIE 1 YCIOBHBIE Pe(IIEKCHI.

I'ymopanbHas peryisnus U S3HIOKpHUHHAS CHCTEMA JKHBOTHBIX U 4elloBeKa. JKene3bl SJHAOKPUHHON CHCTEMBI
1 UX TOpMOHBI. JleficTBre TopMOHOB. B3anMocBs3b HEpPBHOW M 3HIOKPHHHON cucTeM. [‘umoranamo-runoguszap-
Has cucTeMa.

Pa3nen 10. PazMHo:KeHNe 1 pa3BUTHE OPraHU3MOB.

@DopMbI pa3MHOKCHHS OPraHM3MOB: Oecrojioe (BKIIIOYas BETETATHBHOE) M ITOJIOBOC. Buabl
0ecrosoro pa3MHOXKEHHS: IOYKOBAHUE, CIIOPYIIALHS, (parMeHTaLus, KIOHUPOBAaHHE.

[Tonooe pasmuoxkenue. [lonoBrie kneTku, unu rametsl. Meito3. Ctanuu meiosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. buonorndyeckuii cMbIC Meiio3a U ITOJIOBOrO nporecca. Meios u
€ro MECTO B XKU3HEHHOM IIMKJIE OPTaHNU3MOB.

[IpenszapoasimeBoe pa3surue. ['ameTorenes y xuBoTHbIX. IlonoBeie xene3sl. OOpa3zoBanue u
pa3BUTHE NOJIOBBIX KJIETOK. CriepmMaTorene3 u ooreHe3. CTpoeHMe MOJIOBBIX KIIETOK.

Om1010TBOPEHHE W 3MOPHOHAIBLHOE PA3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOMOTBOPCHUS: Ha-
pyxHoe, BHyTpeHHee. [lapTeHorenes.

NHmuBHIyamsHOE pa3BUTHE OPTAHU3MOB (OHTOTEHE3). IMOPHOJIOTHS - HayKa O pa3BUTHH Opra-
Hu3MOB. Craanu 3MOproreHe3a >KMBOTHBIX (Ha mpuMepe Jarymkn). Jpoonenne. Tumsl gpobieHws.
OcobeHHOCTH [JpOOJICHUS MIICKONUTAIOMIMX. 3apOJBIIIeBbIe JIMCTKH (TacTpyJisiums). 3akiaaka
OpraHOB M TKaHEW M3 3apOABIIIEBBIX JIMUCTKOB. B3anMHOE BIUsHME yacTed pa3BUBAIOLIETOCS 3a-
ponpiiia (3MOpHOHATIbHAS HHIIYKIIHS ). 3aKIIa/IKa TUIaHa CTPOCHUS )KUBOTHOTO KaK Pe3yJIbTaT HepapXH-
YeCKHX B3aUMOJCHCTBHH T'€HOB. BimsiHHe Ha 3MOpHOHANBHOE pa3BUTHE PA3IUYHBIX (aKTOPOB
OKPY>KaFOILEN CpEeNbI.

Poct u pasButue xuBoTHBIX. [locTamMOpuonaneHblil epuoa. [IpsiMoe u HenpsiMoe pas3BHUTHE.
PasBute ¢ MeTamMopdo30M y OecriO3BOHOYHBIX W MO3BOHOYHBIX KMBOTHBIX. Brosoruueckoe 3Haue-

HUE MPSMOTO U HEMPSIMOTO Pa3BUTHSL, X paclpocTpaHeHHe B Ipupoje. THuibl pocta KUBOTHBIX. Dak -
TOPBI PErYISLUN POCTa )KUBOTHBIX U yesioBeka. CTaanu NOCTIMOPHOHATIBHOTO Pa3BUTHS Y )KUBOTHBIX
u yenoseka. Ilepronpl oHTOreHe3a yenoBeka. CTapeHue ¥ CMepTh Kak OMOIOTHYECKUE ITPOLECCHI.
PasmHoxeHue u pazBute pactenuil. ['ametodur u cnopodut. Melio3 B )U3HEHHOM LUKJIE pacTeHuil. O6pa-
30BaHUE CIOp B Ipoliecce Meiio3a. 'ameTorenes y pacteHnid. Omio10TBOpEHNE U pa3BUTUE PACTUTENBHBIX
OpraHu3MoB. J[BoifHOE OIII0Z0TBOpEHHE ¥ IIBETKOBBIX pacTeHni. OOpa3oBaHKe U pa3BUTHE CEMEHHU.
MexaHu3MBbI PEeTyJIALNN OHTOTEHE3a Y PACTeHUN U )KHBOTHBIX.

Pa3nen 11. I'eHeTHKa - HayKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

Hcropus cTaHOBIEHUS U pa3BUTHS T€HETUKH Kak Hayku. Pabotsl [.Mengens, I'. ne ®@puza, T.
Moprana. Poib oTeuecTBeHHBIX yu€HBIX B pa3BuTHH renetuku. Padorsr H.K. Konbosa, H.M. BaBu-
noBa, A.H. benosepckoro, I'.l. Kapneuenko, 0.A. ®unumuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETHYECKHE TOHSTHSA U CHMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIJIEIbHBIE TEHBI,
aNbTEPHATUBHBIE NIPU3HAKH, JOMUHAHTHBINA M PELIECCUBHBIN NPU3HAK, TOMO3UTOTA, TE€TEPO3UrOTa, UM -

CTas JTUHUS, THOPUABL, TeHOTHII, (eHOTHII. OCHOBHBIE METO/Ibl TEHETUKH: THOPUIOIOTMYECKHN, IIUTO -
JIOTHYECKUH, MOJIEKYJISIPHO-T€HETUYECKUH.
Pa3znenl2. 3akoHOMEpPHOCTH HACJIEACTBEHHOCTH.

MomnorunbpumaHoe ckpemuBanue. [lepBriii 3ak0H MeHens - 3aKOH eIUHO00pa3usl THOPHUIOB
nepsoro nokosenus. Ilpasuno nomuHrpoBanus. Bropoil 3akon MeHzens - 3aKOH pacIleIUIeHUs Py -
3HaKOB. LluTonornueckue OCHOBBI MOHOTMOPUIHOTO CKPEIIMBAaHM. | HTIOTE3a YUCTOTHI TaMeT.

Ananmsupyromee ckpeniuBanue. [IpoMexyTodHBI XapakTep HacieqoBaHus. PacmierieHue
MIPU3HAKOB TP HEMOJHOM JOMUHHPOBAHHH.

HurnOpunnoe ckpemuBanue. Tperuil 3akoH MeHzens - 3aK0OH HE3aBUCHMOT'O HACJICAOBaHMUS
npu3HaKkoB. Lluronornyeckre 0CHOBBI JUTHOPUIHOTO CKPELIBAHUS.

CueruieHHOE Hacye/oBaHue npu3HakoB. Pabotrer T. Moprana. ClemIeHHOE HAaCIeOBaHUC



TEHOB, HapYIICHUE CUCIUICHUSI MEKy TeHaMU. XpOMOCOMHas T€OpUs HACIEACTBEHHOCTH.

I'enetuka nona. XpOMOCOMHBI MEXaHHU3M OIpEAeNieHUusT Iojia. AYTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIN U rereporaMeTHbIN noj. ['eHeTnyeckasi CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue mpu3HakoB, CIEIUICHHBIX C ITOJIOM.

I'enotun kak uenoctHasi cuctema. IlneloTponust - MHOXKECTBEHHOE JeHCTBUE reHa. MHoxke-
CTBEHHBI aymnenu3M. BzauMmopneilcTBue HeasienbHBIX TIEeHOB. KOMIUIEMEHTapHOCTb. JMHCTA3.
[Tonumepus.

'eneTnyeckuii KOHTPOJIb Pa3BUTHS PACTCHHMH, KUBOTHBIX U YEJIOBEKA, a TaKkke (PU3HOIOoTHYE-
CKHX TIPOIECCOB, TMOBEJCHUS W KOTHUTHUBHBIX (YHKIHMH. | eHeTHdeckne MeXaHW3MBl CHMOHMOTEHe3a,
MEXaHU3MBI B3aUMOJICHCTBUS «XO35MH - MMAPA3UT» U «XO3SUH - MEKPOOHOM». | eHeTHIeCKue aclieKThI
KOHTPOJIS U M3MEHEHUS HACJIEACTBEHHOW NH(POPMAIIMH B TIOKOJICHHUIX KJICTOK M OPTraHU3MOB,

Paznen 13. 3akoHOMEpPHOCTH U3MEHYHBOCTH.

BsaumogeiicTBrue reHotuna u cpeasl npu GopMupoBaHuu ¢eHoTuna. VI3MeHYHBOCTh MpHU3HA-
KoB. KauecTBeHHbIC W KOJMYECTBCHHBIC MPHU3HAKWA. BUIBI M3MEHUYNBOCTH: HEHACIICICTBEHHAS U Ha-
CIIeICTBCHHAS.

MonudukanmonHass HW3MEHYHUBOCTh. Ponb cpensl B (opMupoBaHuH MOAU(DUKAIMOHHOMN
n3MeHYnBOCTH. HopMa peakmmu npu3Haka. BapuanmoHHsii psaa u BapuannoHHas kpusas (B. Morans-
ceH). CBoiicTBa MOIM(IMKAIIMOHHON U3MEHYHBOCTH.

I'eHoTHnMUecKkass M3MEHYMBOCTh. CBOMCTBA ICHOTHMIIMYECKOM HM3MEHYMBOCTH. BHIBI I'€HO-
TUTTUYECKON H3MEHYHUBOCTH: KOMOWHATHBHAS, MyTAIlHOHHASI.

KomOvHaTHBHAS H3MEHIMBOCTE. Meii03 1 TIOJIOBOM MPOIIece - OCHOBA KOMOWHATHBHOMN M3MEH -
YUBOCTH. POIb KOMOWHATHBHON M3MEHYMBOCTH B CO3JJAHUM I'EHETHUYECKOTO Pa3HOOOpasus B Ipeeax
OJIHOT'O BH/IA.

MyTaronHass "3MEHYUBOCTh. BHUIBI MyTaIuii: reHHbIe, XpPOMOCOMHBIC, TeHOMHBIC. CTIOHTaH-
HbIC U HHIYIIMPOBAHHBIE MyTaIliu. SIAepHBIC U MUTOIUIa3MaTHIeCKuEe MyTariui. COMaTHIeCKHe U T10-
JoBble MyTauuu. [[puurHbI BO3HUKHOBEHUS MyTallii. MyTareHsl U UX BIUSHHUE HA OPraHU3MBIL. 3aKO-
HOMEPHOCTH MYTALIMOHHOTO IMpoLecca. 3aKOH TOMOJIOTMYECKHUX PSJOB B HACIEICTBEHHON M3MEHUUBO-
ctu (H.W. BaBunos). BuesnepHast ©3MEHYMBOCTh M HACJIEJCTBEHHOCTD.

Pa3nen 14. I'eneTnka yejioBeKa.

KapuoTtun uenoseka. MexayHapoiHas IporpaMMa UCCIEIOBaHUS T€HOMA yeiaoBeKa. MeToabl

M3yYCHUS TeHETUKY YeIIOBEKa: TeHeaJOrnuecKnii, OJM3HEOBHIi, IIUTOTeHETHYECKUH, TOMyISITHOHHO-
CTaTUCTUYECKUM, MOJIEKYIApHO-TeHeTHUYeCKUil. COBpEeMEHHOE OTpeeNICHNE TeHOTHUTIA! IIOJTHO-
T€HOMHOE CEKBEHHUPOBAHUE,
TEHOTHITMPOBAHUE, B TOM umciie ¢ momoinbio [11[P-ananm3a. HacnencTBeHHbIe 3a00IeBaHNS YETIOBEKA.
I'ennnie 1 XpoMOCOMHEIE 0OJIe3HH HYelloBeKa. bolle3HHM ¢ HACIEICTBEHHON MPEApacIiONOKEHHOCTEIO.
3HaueHHe MEAMIMHCKON T€HETHKH B MPEJOTBPAIICHUU M JICUCHUH TeHETUYSCKUX 3a00JICBaHHN e -
noBeka. MeauKOoTeHeTHYeCKoe KOHCYJIbTUpoBaHue. CTBOJIOBbIE KIETKU. [IOHATHE «T€HETUYECKOro
rpy3a». DTUYECKUE aCIIeKThI HCCIIEAOBAHNNA B 00JIACTH PEIAKTHPOBAHUS TEHOMA M CTBOJIOBBIX KJIIETOK.

I'enernueckue GakTOPbI MOBBIIICHHON YyBCTBUTEILHOCTH YEJIOBEKA K (PU3UUECKOMY U XUMHU -
YECKOMY 3arpsi3HEHUIO OKpY Karollel cpenpl. ['eHeTnueckas mpeapacnoiiokKeHHOCTh YEIOBeKa K MarTo-
JIOTHSIM.

Paznen 15. Cenexnusi OpraHu3MoB.

JomecTukamus u celaeKkius. 3apoxKaACHUE CeeKINK 1 noMmectukanuu. Ydyenue H.M. Bapunosa
o lleHTpax MPOUCXOXKIEHHUS ¥ MHOTOOOpa3us KyIbTYpHBIX pacTeHHi. Ponb ceneknmu B CO3MaHUH
COPTOB pacTeHUH W MOPOJ XUBOTHBIX. CopT, moposa, mramMM. 3aKOH TOMOJIOTHUECKHUX PSIOB B Ha-
cnencTeeHHol m3menunBocty H.M. BaBuiosa, ero 3HaueHue JIs CEICKIIMOHHON paOOTHI.

Mertonbl ceneKuMOHHOH padoThl. McKyccTBEHHBIM OTOOp: MacCOBBIA M WHAWBUAYaJbHBIH.
Oranbl KOMOMHAIIMOHHOHN cenekimu. VcmbITanue mpou3BoanuTeNielt mo motoMctBy. OTOOpP MO TEHO-
THUITY C TIOMOIIBIO OLIEHKH (DEHOTHIIA TIOTOMCTBA B 0TOOp IO TEHOTHITY ¢ rmoMoIbio ananmmn3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METO/l CEIEKIIMOHHOM paOoThl. PanalinoHHbI 1 XUMAYECKHUI
MyTareHe3 Kak HCTOUYHUK MyTallUi y KyJIbTypHBIX (hopM OpraHu3MoB. Vcnoias30BaHHE TEHOMHOTO pe-
JIAKTUPOBaHUsI M METOA0B pekoMOuHaHTHBIX JIHK mms mosyueHust McxomHOro marepuaia s ce-
JICKITHH.

[lomyuenue monmmuonnoB. BHyTpuBHaoBas ruOpumnzaius. BIu3KopoICTBEHHOE CKpElIrnBa-
HUe, WM WHOpUAMHT. Hepo/IcTBEHHOE CKpelnBaHue, WU ayTOpuauHT. ['eTepo3nc U ero MpUYrHBL



12

Hcnonw3oBanue rerepos3uca B ceneknuu. Otnanéunas rudbpuamnzanus. [Ipeogonenne Gecruionus Mex -
BUJIOBBIX THOPHIIOB. JIOCTHIKEHUS CENEKIINU PACTCHUN U )KUBOTHBIX.

CoxpaHeHHEe U N3YUCHHUE TEHETHICCKUX PECYPCOB KYIbTYPHBIX PACTCHUNA U WX TUKUX POIAUCH

JUISL CO3/IaHUSI HOBBIX COPTOB U THOPHIOB CETHCKOXO3SIICTBEHHBIX KYJIBTYD.
Pa3pnen 16. buoTexHO0JI0IMSl U CHHTETHYeCKAs1 OMOJIOT M.

OOBEKTHI, UCMONB3yEMbIE B OMOTEXHOIIOTHH, - KIIETOYHBIE U TKAaHEBBIE KYJIbTYpPbl, MUKPOOpTa-
HU3MBI, UX XapaKTEPUCTHKA. TpaauIlOHHas OUOTEXHOJIOTHS: XJICOOMEUCHUE, MONyUYeHUE KHCIOMO-
JIOYHBIX TPOJYKTOB, BUHOZEHUE. MukpooOuosorndeckuii cuHre3. OOBEKTHI MHUKPOOUOIOTHUSCKUX
TexHonorui. [Ipon3BocTBO Oenka, aMHHOKUCIOT U BUTAMIHOB.

Co3znanne TEXHOIOTHI W HHCTPYMEHTOB IEJIEHANIPABIEHHOTO W3MEHEHHS M KOHCTPYHPOBaHUS
TEHOMOB C ILIENBI0 MOJYYEHHUS OPTraHU3MOB M WX KOMIIOHEHTOB, COJEPIKAIMX HE BCTPEUAIOIIUECcs B
pHUpojie ONOCUHTETHYECKUE ITYTH.

Kiterounast unkeHepusi. Metoas! KyJabTyphl KIETOK U TKaHEH PacTeHUM U KUBOTHBIX. Kpuo-
O6anku. Comarmueckasi THOPUAN3AINS M COMaTHIECKUi dMOprorere3. Vcmonp30BaHue TarionoB B
cenekuuu pactenuil. IckyccTBEeHHOE OIUIOA0TBOpPEHHE. PEKOHCTpYKIUS SIMIIEKIETOK U KJIOHUPOBAHUE
JKUBOTHBIX. METOJ TPAaHCIUTAHTALIMU AJEP KIETOK.

XpoMocoMHasa M reHHas uHxeHepusi. ICKyCCTBEHHBIM CHHTE3 reHa U KOHCTPYHPOBAHUE pe-
komOuHaHTHBIX JIHK. JlocTrxkeHus n nepcrneKTUBBl XPOMOCOMHOM U T€HHOM MHXEHEepPHH. DKOJIOTH -
YECKHE W ITHYECKUE MPOOIeMbl TeHHON HH)KEHEPUH.

Menumnuackne OmotexHomoruu. Iloctrenomuas mudpoBas memunuaa. [TI[P- gumarHocTHka.
MeTabomoMHBIN aHANIHU3, TCHOIICHTPUYCCKUN aHalIU3 MPOTEOMa YEJIOBEKa JJIA OIICHKU COCTOSHUS €T0
310pOBBs. Mcmonbp30BaHre CTBOJOBBIX KIIeTOK. TapreTHast Tepamnus paka. 30-OnOMHKeHepUs IS pa3-
paboTKu pyHIAMEHTATBHBIX OCHOB MEAUIIMHCKUX TEXHOJOTHI, CO3/TaHU KOMIJIEKCHBIX TKaHe! code -
TaHUEM TEXHOJOTHHA TPEXMEPHOTOOMOPUHTHHTA U cKa(oIaNHTa IS pelIeHus 3a7ad NepCOHATN3H -
POBaHHOUM MEIUIIUHBL.

CoszraHrie BEKTOPHBIX BaKIWH C [ENbI0 00ecrieueHns KOMOMHUPOBAaHHOM 3aIuThl OT Bo30yauteneit OPBU,
YCTAaHOBJICHHE MOJICKYJIIPHBIX MEXaHU3MOB (yHKITHoHnpoBanus PHK-conep kamux BUpycoB, BEI3BIBAIOIINX
0c000 ormacHbIe 3a00JIeBaHMUS YEIOBEKA U JKUBOTHBIX.

Pazpnen 17. 3apoxaenue u pa3BuTHe 3BOJTIOLHMOHHBIX NIPEACTABICHUNH B OHOJI0TUH.

OpomounoHHas teopust Y. Hapsuna. [Ipennoceuiku BOZHUKHOBEHUS JapBUHU3MA. JKU3Hb U
Hay4Has JesTenbHocTh Y. JlapBuHa.

JBmwxymue cuisl 3Botonuy BuaoB 1o Y. JlapBuHy (BbICOKasi HHTCHCUBHOCTh Pa3MHOXKEHUS
OpraHW3MOB, HACJIEJCTBEHHAs M3MEHYMBOCTH, OOpH0Oa 3a CyIIecTBOBaHHE, €CTECTBEHHBIH M HCKYC-
CTBEHHEII 0TOOD).

Odopmienne cuHTeTHUECKOM Teopuu sBoonuu (CTD). HelTpanbHas Teopusi 3BOIIOLUU.
CoBpeMeHHasi SBOJIIOIIMOHHAS OWONIOTHSA. 3HAuYCHHE OJBOJIOIMOHHOW TEOpUM B (OPMUPOBAHUU
©CTECTBEHHO-HAYYHON KapTUHBI MHPA.

Pa3nen 18. MuxkposBoionus M eé pe3yabTaThl.

Ilonynauus kak sneMeHTapHasi eAIMHULA 3BOTIONUU. COBPEMEHHBIE METO/IbI OLICHKU F€HETHYE -
CKOTO Pa3HOOOpa3ms M CTPYKTYpHI nomynanuid. M3meHenne reHo(oHIa MOMyNISAIUN KaK 3JIeMeHTap -
HOE BOJIIOLIMOHHOE sIBJICHHE. 3aKOH reHetudeckoro pasHoBecus . Xapau, B. BaitnOepra.

DneMeHTapHbIe (akTOphl (IBWKYIIUE CHJIBI) BOJIONUU. MyTanuoHHbIH npoiecc. KomOuHa-
THBHAs M3MEHYUBOCTh. [lpeli) reHoB - cilydaiiHble HEHANpaBIeHHBIE W3MEHEHHs YacTOT ailielici B
nmomysanuax. O¢dektT ocHoBaTtens. Murpanuu. M3omsamus nomynsmuii:  Teorpadudeckas (mpo-
CTpaHCTBEHHas1), OMosoruuecKast (penpoLyKTHBHAS).

EctectBeHHBII 0TOOD - HampaBistonuil akrtop 3Boionuu. GopMBI €CTECTBEHHOTO 0TOOpa:
IBIDKYIIAN, CTAOMIM3UPYIOMNH, pa3phIiBaOmuid (qu3pynTuBHBIN). [TomoBoit or6op. Bo3HukHOBEHNE
Y DBOJTIOTIHS COITMATBFHOTO ITOBEICHUS YKHBOTHBIX.

[IpucmocoOeHHOCT, OPraHU3MOB KaK pPe3yJbTaT MHUKPOAIBOJIOIUH. BO3HUKHOBEHHE IIpPH-
criocobOnenuii y opraHu3MoB. ApoMopdo3bl U uaroamanrtanuu. [[pumepsl npucnocodineHuii y opra-
HU3MOB: MOpQoJoruuecKkue, GU3KOIOrHIecKue, OMOXUMUIECKHUE, TToBeeHUYeCKUEe. OTHOCUTEIBHOCTD
MIPHUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MUKPO3BOIrOIMH. M30-
JSTHS - KITI0YeBOH (akTop BuIooOpazoBanus. [lytn u criocoOsl BuA000Opa30BaHMUS: aIIOATPHYECKOE
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(reorpaduueckoe), cuMmaTpuieckoe (IKOJIOTUIECKOE), KMTHOBEHHOEY (TIOJIUTUIONU3AIINS, THOPUIH -
3anus). M TenbHOCTh SBOMOMOHHBIX TIPOIIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OUOIOTHIECKOTO Pa3HOOOpa3usl.

Ponb »BOSIOIMOHHONM OHMONOrMK B pa3pabOTKe HAYyYHBIX METOJOB COXPAaHEHHUS OMOpPa3HO00-
pasusi. MUKPOABOIIONHUS U KOIBOIOLUS MMapa3uTOB B MX X0351€B. MeXaHN3Mbl (JOPMHUPOBAHHS YCTOM -
YHBOCTH K aHTHOMOTHKAM H CITOCOOBI OOPHOBI C HEH.

Pa3nes 19. MakposBosonus u €€ pe3yJbTaThl.

MCTOILI)I HU3YUCHHUA MAKPO3BOJIIOIUU. ITaneoHnToornyeckue MCTOJblI U3Yy4YCHUA DBOJIIOLHU.
[lepexomabie GOpMBI U PUITOTEHETHYECKUE PAIBI OPTAHU3MOB.

buoreorpadgudeckue MeTonbl H3ydeHus 3osonun. CpaBHeHHE QUIOPH U PayHBI MAaTEPUKOB U
octpoBoB. buoreorpaduueckue odnaactu 3eman. BUIbI-3HAEMHUKH U PETTUKTHL.

OMOPHOIOTHYECKUE U CPABHUTEIBHO-MOPQOIOTUIECKUE METOABI U3yUCHHUS IBOJIONHHU. ['eHe -
THUYCCKHNEC MCXAHU3MbI 3BOJIIOIIMKW OHTOI'CHE3a U ITOSABJIICHHUS 3BOJIOIIMOHHBIX HOBIICCTB. TI"'omostoruy-
HBIC U aHAJIOTUYHBLIC OpTaHBbI. PYI[I/IMGHTapHBIe OpraHbl U aTaBU3MBI. MOHGKYJ]SIPHO-I‘eHeTI/I‘IeCKI/Ie,
OMOXMMHUYECKHE U MaTeMaTUIECKHEe METObl M3YUSHHS 3BOIIONMH. | 'oMonornunbie reHsl. COBpEeMEH -
HBIE METOIBI IOCTPOCHHUSI (PUIIOTEHETUYECKHX IEPEBBEB.

XpOMOCOMHBIe MyTalliyd U 5BOJIIONUA TCHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBWiia) 3BoNONMU. HeoOpaTMMOCTh 3BOIIOLMU. AJanTUBHAS
panuarus. HepaBHOMEPHOCTH TEMIIOB YBOIIOINH.

Paznen 20. IlpoucxoxkaeHue U pa3BuTHE KM3HU Ha 3eMute.

HayuHble rumoTe3sl NpOUCXOXKACHUS KU3HU Ha 3eMiie. AOHoreHes u nancnepmus. JloHaydHbIe npe-
CTaBJICHHUS O 3aPOKICHUH KU3HH (KpeallmoHu3M). [ MoTe3a mocTOsIHHOTO caM03apOsKACHUS KU3HH U €€
onposepkerne onbiTamu . Pean, JI. Cnamnanmany, JI. [Tactepa. ITponcxoxkaeHune sKU3HN B aCTPOOHO-
JIOTHSI.

OCHOBHBIE 3Tarnbl HEOPraHUYEeCKOH Bosronuu. [InanerapHas (reonorndeckas) BOJTIONHA. XUMHUUECKAsT
9BOJIONHMsS. AGHOTeHHBII CHHTE3 OpraHMYEeCKHUX BeulecTB 13 Heopranumyeckux. OnsiT C. Musiepa u I'. FOpu.
O6pazoBanue moauMepoB n3 MoHOMepoB. KoarepBatHas rumote3a A.J. OmapuHa, THIIOTE3a IEPBUIHOTO
oynbona J[. Xonuelina, renernueckas runote3a I'. Ménnepa. Pudosumsl (T. Yek) u runoresa «mupa PHK»
VY. T'unbepra. ®opmupoBaHre MeMOpaH U BOSHUKHOBEHHE TIPOTOKIIETKH.

HUcropus 3emum 1 Mmetonbl e€ nzydeHus. Mickonaemple opraHindeckre ocTaTki. ['eoxpoHonorus u e€ me-
Tozbl. OTHOCUTENBbHAS U a0COIIOTHAS T€OXPOHONIOTHA. | 'e0XpoHOIOTHYecKas IIKaia: 30HbI, 3pbl, IEPHO/IH,
3MOXH.

Havanbnble 3Tansl opranuueckoi »Bosronuu. [losiBeHue U 3BOMIOLUS NEPBBIX KIETOK. DBOJIFOLMS
MeTabonmm3Ma. BO3HWKHOBEHHE MEpBBIX 3KocucTeM. COBpPEMEHHBIE MHKPOOHBIC OHMOILIEHKH Kak
aHaJIor MepBbIX Ha 3emiie coobmecTB. CTpoMaTonuThl. [IpOKapHOTHI U 3yKapHOTHL.

[Ipoucxoxnenue sykapuoT (CUMOMOTEHe3). DBOJIOIMOHHOE MPOUCXOXKICHUE BHPYCOB.
HpOI/ICXO)K}ICHI/IC MHOT'OKJICTOYHBIX OpTraHU3MOB. Bo3HNKHOBEHIE OCHOBHBIX rpyIim MHOT'OKJIETOYHBIX
OpTaHU3MOB.

OCHOBHBIE 3TaIlbl 3BOJIIOIHMU BBICIIUX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pacrenuit Ha cymry. [losiBiIeHHe CIOPOBBIX pacTeHHH M 3aBoeBaHUe UMU cylnd. CeMeHHbIe pacTeHUsI.
[IpoucxoxieHre IBETKOBBIX PACTEHUM.

OCHOBHBIE ATarbl YBOJIOINHN JKUBOTHOTO MHpa. OCHOBHBIE apoMOp(] 036l )KUBOTHBIX. Benackas
¢ayna. KemOpuiickuii B3pHIB - TOSIBIIEHHE COBPEMEHHBIX THIIOB. llepBble XOpIOBBIE XUBOTHBHIE.
JKu3Hb B BOje. DBOMIONUS MO3BOHOYHEIX. [Iponcxokmenne ampubuii n pentmmid. [IponcxoxaeHue
MIICKOTIMTAIOIMX M nTul. [IpuHnun kimodeBoro apomopdosza. OcBoeHue 0ECIO3BOHOYHBIMH U IO -
3BOHOYHBIMHU KHBOTHBIMU CYIIIH.

PazBuTre xu3HM Ha 3emile TIO dpaM M TEpHUOAaM: apXei, MpOTepo30i, Mmaneo30i, Me3030M,
KaiiHo30M. OO0IIas XapakTepUCTHKa KIMMaTa U Te0JIOTHIECKHX IpolieccoB. [losBiIeHne u paciseT xa-
PaKTEpPHBIX OPraHU3MOB. YTJI€00pa30BaHHE: €ro yCIOBHUS U BIMSHUE Ha Ta30BbIH COCTaB aTMOC(EPHI.

MaccoBble BEIMHUPaHUS - YKOJOTUYECKHE KPU3UCHI MPONUIOro. [IpuunHbl U CIeACTBUS Macco-
BBIX BbIMUpaHHid. COBPEMEHHBIN HKOJOTHYECKHI KPU3UC, ero ocobeHHOCcTH. [Ipobiiema coxpaHeHUsI
OuopazHooOpasus Ha 3emure.

CoBpeMeHHasi CHCTeMa OpPraHWYecKoro Mupa. [IpHHIWIBI KIACCHU(UKAIMA OPTaHHU3MOB.
OCHOBHBIE CHCTEMAaTHYECKIE IPYTITHl OPTaHU3MOB.

Tema 21. IIponcxoxkaeHne 4eao0BeKa - aHTPOINOTeHe3.



Pa3nens! u 3a1aun aHTPONONOrUH. METoIbl AaHTPOMOJIOTHH.

CraHOBIIEHHE TNPEACTABICHUM O TPOMCXOXKACHUU 4YENIOBEKA. PenMruo3Hble BO33pEHMS.
CoBpeMeHHbIE HayYHBIE TEOPUH.

Cx0acTBO 4enoBeKa ¢ )KMBOTHBIMU. CHCTEMaTHUECKOe MOJIOKEeHHE uenoBeka. CBUIETEIhCTBA CXO -
CTBa YEJIOBEKA C JKHBOTHBIMH: CPAaBHUTEIHHO-MOP(OJIOTHIECKHE, SMOPHOTIOTHIECKHE, (PU3UOIIOTO-

OonoxuMudeckue, moBeaeHIeckre. OTINYNS YeJI0BeKa OT KUBOTHBIX. [[pSAMOX0XKIEHNE 1 KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOTO MO3ra M BTOPOM CUTHAJIBHON CHCTEMBI.

JBwkynme cuibl (QakTopsl) aHTpOIIOreHe3a: OMONIOTHYecKue, conuaibHble. COOTHOIIEHUE
OMOJIOTHICCKUX M COITHATBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIC CTaaWM aHTPOIIOTeHe3a. PaHHWE dYenmoBekooOpa3HbIe 00€3bsHBI (ITPOKOHCYJBI) U
paHHUE MOHTHIBI - OOIIUE MPEAKH YeJIOBEKOOOpasHBIX 00€3bsiH M Jroei. ABCTpPAIONUTEKH - ABY -
HOTHWe Npeaku moaei. UenoBek ymenslid, EpBbIE N3TOTOBJICHUS OpyAuil Tpyaa. UenoBek npsamMoxoms-
W ¥ TIEPBBIN BBIXOJ JIIOZEH 3a mpeaensl Appukn. Yenosek reinensoeprckuii - oOmmid Ipeaok He-
aH/IEPTAIBCKOTO YEIOBEKa U YeJI0BeKa pasyMHOro. YenoBek HeaHAePTATbCKUN KaK BHL JTIOAEH XOJI0/ -
HOTr0 KJIMMara. YenoBek pa3yMHBIN COBPEMEHHOIO THIA, IEHUCOBCKUH YEJIOBEK, OCBOEHUE KOHTHHEH -
TOB 3a npeaenamu Adpuku. [laneoreHeTrka u najgeoreHOMHKA.

OBOJIONHS COBPEMEHHOTO uenoBeka. EcrecTBeHHBIN 0TOOp B MOMyNIALKAX dyeraoBeka. MyTariu-
OHHBII Tpolecc u nmosuMopusM. [lonysIuOHHbIC BOJIHEL, Apeii() TeHOB, MUTPaIUs U «3(PPEKT OCHO-
BaTeNs» B MOMYJISIMAX COBPEMEHHOTO YEIOBEKa.

Uemoseueckne pacel. [lomstne o pace. bomemme pacel: eBpomeoumHas (eBpa3uiickas),
aBCTpalio-HerpouIHas (9KBaTOpHAIbHAS), MOHTOJIOMAHAS (A3UaTCKO- aMepuKaHcKas). Bpems u mytu
pacceneHus yeloBeKka Mo IuaHeTe. EMWHCTBO yenoBeueckux pac. HaydHas HecocTOATENbHOCTH pa-
cu3ma. [Iprcmoco0meHHOCTh YeoBeKa K pa3HbIM YCIOBHAM OKPYXKaroIien cpesl. Biusane reorpadu-
YecKou cpefpl U petiha reHoB Ha MOP(HOIIOTHIO M (PH3UOJIOTHIO YEIOBEKa.

MeXAnCIUIIMHAPHBIE METOABI B (U3MUECcKOl (OMOJIOrHYecKoil) aHTPOMIOIOTHH. DBOJIIOIIHOH -
Has aHTPOIOJIOTHS U MaJCOaHTPOIIOJIOTUS YEIOBEUECKUX NONyIALui. broconuaneHele vcciae10BaHus
MIPHUPOJIBI YesoBeKa. VccneqoBanre KO3BOMIONUHA OHOIOTHYECKOTO U COITHAIBHOTO B YEJIOBEKE.

Pa3nen 22. JxkoJiorus - Hayka 0 B3aUMOOTHOLIEHHAX OPraHU3MOB M HA/IOPTaHU3MEHHBIX CHCTEM C
OKpYyawuei cpenoii.

3aposxaeHne U pa3BuTHe dKojorun B Tpyaax A. ['ymboneara, K.®. Pynse, H.A. CeBepriosa, 3.
lexkens, A. Teacnu, B.H. Cykauépa. Paznensl u 3agaun sxonorun. CBsi3b 3KOJIOTHH C JPYTUMHU Hay -
KaMH.

Mertonst skonorun. [loneBbie HabMOAeHUA. DKCIIEPUMEHTHI B OKOJIOTHH: TIPUPOIHBIE U 71a00 -
patopHbie. MonenupoBaHue B SKOJOTUH. MOHUTOPUHT OKPYXAIOIIEeH Cpelbl: TOKaIbHbIN, pErHOHAIIb -
HBIH U TI00aJTbHBIN.

3HaueHNE 3KOJOTMUECKUX 3HAHUM A7 4eoBeKa. DKOJIOTHIECKOe MUPOBO33pEHNE KaKk OCHOBA
CBsI3el YEJIOBEUYECTBA C MPUPOA0HA. POPMUPOBAHUE HKOJIOTUUECKON KYIbTYpPhl U IKOJIOTHYE

Pa3nen 23. Opranu3msl U cpeia 00MTaHUs.

Okosornueckue (GpakTopsl U 3aKOHOMEPHOCTH MX AeicTBus. Kiaccudukanus SK0I0ornuecKux
(akTopoB: abuornyeckue, OMOTHYECKHE, aHTpoIOreHHbIe. OOIre 3aKOHOMEPHOCTH JEUCTBUS KO-
norudeckux Qakropos. IlpaBuno munnmyma (K. Inpenrens, FO. JIu6ux). TonepaHTHOCTB. DOBpHU-
OMOHTHBIC M CTCHOOMOHTHBIC OPTraHU3MBI.

Abmnornueckne (paxTopsl. CBET Kak 3KOJOTHIecKuit akrop. JledcTBrue pa3HBIX y4aCcTKOB COJ-
HEYHOTO CIIEKTpa Ha OPTaHU3MBI. DKOJOTHYECKHE TPYIIIBI PACTEHUH M KUBOTHBIX IO OTHOIIEHHUIO K
cBery. CurnanpHas pojib cBeta. doTonepuoausm.

TemmepaTypa Kak skonoruueckuii pakrop. [eiictBue Temneparypsl Ha opranu3mMsbl. [lolikuio-
TEpPMHBIE H TOMOWOTEPMHBIE OPTaHN3MbI. DBPUTEPMHBIE M CTEHOTEPMHBIE OPTaHU3MBI.

Braxxaocth Kak 3xosorndeckuit paxrop. [Ipucnocobienns pacTeHUI K MOIIepKAHUIO BOTHO-
ro Oananca. Kiaccudukanus pacteHuii mo OTHOIIEHHIO K BoJe. [IprcmocoOnenus >KUBOTHBIX K U3MeE -
HEHHIO BOJHOTO peKuMa.

Cpenpl 00MTaHNS OPTraHU3MOB: BOJHAS, HA3€MHO-BO3AYIIIHAS, TOYBEHHAS, TTyOHHHAS TIOIO0Y -
BEHHAs, BHYTpPHOpraHu3MeHHas. DU3MKO-XUMHUYeCKne OCOOEHHOCTH cpel OOMTaHUsl OpPraHU3MOB.
[IpucniocobieHust OpraHu3MOB K JKU3HU B Pa3HBIX Cpejax.

buonornyeckne putmel. BHemHme um BHyTpeHHHE pUTMBL. CyTOYHBIE W TOAWYHBIE PHUTMEL.
[Mprcnoco6ieHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBHUH KHU3HH.



JKuznennsie Gopmel oprann3moB. [lonstrue o xu3HeHHOH hopme. XKuzneHHble GopMBI pacTe-
HUH: NepeBbs, KyCTAPHUKHU, KyCTapHUYKH, MHOTOJETHHUE TPaBbl, OJHOJCTHHUE TpaBbl. JKU3HEHHBIC
(OpPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOHOHTHI, a9poONOHTHL. OCOOCHHOCTH CTPOCHUS U 00pa3a KH3-
HH.

buoTtnueckue daxtopsl. Buasl OHOTHUECKHUX B3aUMOJEHCTBHNA: KOHKYPEHIIHS, XHUIIHUIECTBO,
cum6bno3 u ero (opmel. [Tapazutusm, Koornepanus, MyTyalin3M, KOMMEHCAITU3M (KBapTHPAHTCTBO, Ha-
xJieOHnuecTBO). HeTpoduueckue B3aumoeicTBus (Tonuyeckue, popudueckue, Gadpuyeckue). 3Haue-
HUE OMOTHYECKMX B3aMMOJACHCTBUH Ui CYIIECTBOBAHUSI OPraHU3MOB B cpele oOuraHus. [IpuHIuN
KOHKYPEHTHOTO UCKITFOUEHUS

Pa3znen 24. DxoJsiorusi BUAOB M MOMYJISIIHIA.

DKOJIOTHYECKUE XapaKTepUCTUKU monyssiiuy. [lonymsiius kak Ouomorndeckas cucrema. Poib
HEOJTHOPOTHOCTH Cpelibl, (PU3HUECKUX 0aphepoB U OCOOCHHOCTEH OMOIOTHH BUAOB B (hOPMUPOBAHUH
MPOCTPAHCTBEHHOMN CTPYKTYpbI momysiuid. OCHOBHBIE TIOKA3aTeH MOMYJISIIUNA: YHCICHHOCTb, TUIOT -
HOCTb, BO3PacTHasl U IMOJIOBAsI CTPYKTYPa, POKAAEMOCTb, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MHUTPa -
s, DKOJOorH4YecKas CTpykrypa momyisiuu. OIeHKa YMCICHHOCTH MONyJsluu. J(nHamuka morry-
nAUE U e€ peryisinusd. buotudeckwii moTeHIMAN MOMyisanud. MoJenupoBaHWE TUHAMHKH TIOITY -
JISIL . KpI/IBBIe pocCTa YMCJICHHOCTU IOITYJIALIUH. KpI/IBLIe BbDDKHWBaHUA. PeI‘ynHHI/IH YHUCJIICHHOCTH IIO-
MyJISAIUI: poJib (PAaKTOPOB, 3aBUCAIIMX U HE 3aBUCAIIMX OT IJIOTHOCTH. DKOJIOTHYECKUE CTPATETUHU BU -
noB (- u K-ctparerum).

ITonsTHe 00 SKONMOTMYEeCKOH HUNIe BUaa. MecTtooOuTanne. MHOrOMepHAas MOJIIETh SKOJIOTHYE -
ckoil Humm /.M. XatunHcoHna. Pasmepsl akosiornueckor Huid. [loTeHnmanbHas M peanu3oBaHHas
HUIIIH.

Bun xak cuctema nomynsanuii. Apeaisl BU0B. BHITBI 1 MX )KM3HEHHBIE CTPATErHH. JKOJIOTHYE -
CKHUC DKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS U MHUTPAllUi J)KUBOTHBIX. bHOMOrHYecKkre NHBA3UU Ty KEPOIHBIX
BUJIOB.

Pa3zneua 25. DK0JI0ruel COO0IIECTB. JKOJOTHUYECKHE CHCTEMBI.

Coo0iiectBa opraHnu3MoB. brorieHo3 u ero cTpykTypa. CBSI3u MEXay OpraHu3MaMH B OHOIIC-
HO3e.

Okocucrema kak oTkpbiTas cucrema (A.Jl. Tencnn). OyHKIHOHABEHBIE OJIOKH OPTaHU3MOB B
9KOCUCTEME: IIPOAYLIEHTHI, KOHCYMEHTHI, penyLeHTsl. Tpoduueckue ypoBHu. Tpoduueckue nemnu u
cetu. Abuoruueckue 010ku 3kocucteM. [1ouBbI U MBI B 3KOcHcTeMax. KpyroBopot BeniecTB M MOTOK
SHEPTUH B DKOCUCTEME.

OcHoOBHBIE TIOKA3aTeaN 3KOCUCcTeMbl. buomacca u mpoayKiust. DKOJIOTHYeCKUe TUPaMUIbL U1 -
celr, OnomMacchl 1 YHEPTHU.

Hanpasnennbie 3aKOHOMEpHBIE CMEHBI COOOIIECTB - cyKiecchu. [lepBuiHbBIC U BTOPUYHBIE CYKIIECCHH
Y UX PUYUHBL. AHTPOIIOTEHHBIEC BO3/IEHCTBUS Ha cykueccud. KimmakcHoe coobmectBo. buopasnoo6-
pasue ¥ MoJHOTa KPYroBOPOTa BENIECTB - OCHOBA YCTOHYHBOCTH COOOIIECTB.

IIpupoaHbIe SKOCUCTEMBI.

AHTPOIIOTEHHBIE SKOCUCTEMBI. ATpO3KOcHCTeMa. ATpOLeH03. Paznuuns MexIy aHTpOIOTeH-
HBIMH U IPUPOTHBIMHU SKOCHCTEMAMH.

Yp6oskocuctemsl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas ¢uopa u gayna. Cu-
HAHTPONH3ALUsl TOPOACKOH (ayHbl. bromornueckoe W X03IHCTBEHHOE 3HAYEHHE arpodKOCHCTEM H
ypOOIKOCUCTEM.

3aKkOHOMEPHOCTH (OPMUPOBAHMUSA OCHOBHBIX B3aUMOAEHCTBUH OPraHU3MOB B 3KOCHCTEMAX.
[TepeHOC HEPrUM U BELIECTB MEKAY CMEKHBIMU 3KOCHCTEMaMHd. Y CTOWYMBOCTh OPraHU3MOB, IOITY -
JSIIUA M KOCUCTEM B YCIIOBHSX €CTECTBEHHBIX M @aHTPOIIOT€HHBIX BO3/ICHCTBUH.

MeTo0510T sl MOHUTOPHUHTA €CTECTBEHHBIX M aHTPOITOTEHHBIX SKOCHCTEM.

Pasnen 26. buocdepa - riodajabHas IKocucTEMA.

Buocdepa - obmennanerapHas 0001049Ka 3eMIIH, II€ CYLIECTBYET MM CYIIECTBOBANA >KU3Hb.
Passurtne npencrasnenuit o 6uocdepe B Tpynax J. 3rocca. Yuenue B.U. Bepuaackoro o 6uocepe.
Obnactu 6uocdeps u eé coctan. JKuBoe BemecTBo OHOCEPHI U €ro PyHKIHH.

3aKOHOMEPHOCTH cyliecTBOBaHus Orochepbl. OcobeHHoCTH OHochepsl Kak riio0anbHOM KO-
cuctemsl. JluHamu4yeckoe paBHOBecue B Onocepe. KpyroBopoTel BemecTB M OMOr€OXMMUYECKUE
UKJIIBL (YTiepoaa, a3ota). PUTMUYHOCTH sBNIeHM B Orocdepe.



3onanbHOCTE Onocdepsl. [TorsaTue o 6Gnome. OcHOBHBIE OMOMBI CYIIN: TYH/APA, XBOHHEIE Jieca,
CMEIIaHHbIE U HIMPOKOJIUCTBEHHBIE JIECA, CTEMH, CABaHHBI, ITyCTHIHU, TPOIMUYECKUE JIECA, BBICOKOTO-
pbsi. KimMat, pacTUTeNbHBINA 1 )KUBOTHBIA MUP OHOMOB CYIIIH.

CrpykTypa B (QyHKIHS XKHBBIX CHCTEM, OLIEHKA MX PECYpCHOTO TOTEeHIMana U O6nochepHbIx
(YHKITHIA.

Pasjnen 27. YesioBek U OKpY:KaKOIIAas cpeaa.

DKoJorndeckre KpU3NUChl U UX MpuYuHBL. BosnelicTBre yenoBeka Ha Omocepy. 3arpsa3HeHue
BO3IYIIHOM cpeabl. OXpaHa BO3AyXa. 3arps3HeHUE BOAHOU cpeapl. OXpaHa BOIHBIX pecypcoB. Paspy-
nienre nouBsl. OXpaHa MOYBEHHBIX peCypcoB. M3MeHeHHe KiuMara.

AHTpOTIOTEHHOE BO3JCHCTBIE HA PACTUTEIHHBIA W JKUBOTHBIM MUp. OXpaHa pacTUTEIHHOTO U
XKHUBOTHOTO MHpa. OCHOBHBIE MPHHIHUIBI OXpaHbl Mpuponbl. KpacHsie kaurun. Ocobo oxpaHseMble
npupoabie Tepputopuu (OOIIT). boranndyeckue caapl M 300JI0TUIECKIE TTAPKH.

OCHOBHBIE TIPUHITUIIBI YCTOMYMNBOTO PAa3BUTHA YEIOBEYECTBA U MPUPOALI. PanmoHansHOe mpu -
POJIOTIONIE30BAHKE M COXpaHEHHE OMOJIOTHYECKOTO pa3zHooOpasus 3emiu. OOmme 3aKOHOMEPHOCTH
rJ100aIbHBIX SKOJIOTMYECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOI'O KPH3UCa M €0 BEPOSTHBIC I10-
CIIEJICTBUSL.

PasBuTHe METOI0B MOHHTOPHHTA PA3BUTHS OTIACHBIX TEXHOTEHHBIX MTPOIECCOB.
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3. O0beM y4eOHOro npeaMera U BUAbI y4eOHOM padoThl

17

Bua y4yeoHoii padoTsI

O0neM yacoB

Oo01mast Tpy10eMKOCTh 248
YyeOHas HArpy3Ka o0y4yarierocs 234
B TOM YHCJIE:

YPOK 102
IIPAKTUYECKUE 3aHATUS 132
KoHcyabTanum HHAMB.MPOEKT 2
CamocrosiTeibHas padoTa CTyJeHTa 6
NuaauBuayaabHbId NPOEKT 6

IIpomesxkyTouHas arrecTauus - B popMme 1uddepeHIuPOBAHHOIO 3a4e-
Ta




4. TemaTnueckoe miaanuposanue yueoHoro npeamera OYIIL. 12 buosiorus

HaumeHoBaHuUe pa3je/ioB U TeM

Conepixanue y4eOHOro MaTepraJa U (popMbl OPraHM3aLUHU eI TeTbHOCTH 00y4alouXcst

Koap! 001mx komMie-
TeHIHH
M JIHYHOCTHBIX, Me-

Obnem TanpeaMeTHBIX, Mpe/-
4acoB i
METHBIX Pe3yJabTaTOB,
¢opMupoBaHHIO KOTO-
PBIX c1IOCOOCTBYET
3J1eMeHT NPOrpPaMMbI
1 2 3 4
Pa3zpnen 1. BuoJiorusi Kak Hayka. 2(2/0)
Tema 1.1.BBexnenue B 6nonoruso. [Ipakrnye- TeopeTnueckoe 3aHATHE 2
CKOE 3HaYCHUE OMOJIOTMYECKUX 3HAHUM. 1.CoBpemMeHHas 6HONOTHS - KOMIUICKCHAs HAayKa.
2.KpaTkast uCTOpHsI pa3BUTHSI OUOJIOTHH. OK 2, OK4, OKS5, OK6.
3.Poins 1 MecTo Ononoruu B GOPMUPOBAHNH €CTECTBEHHO-HAYYHON KapTHHBI MUPA. JIP1- JIP§, MP1, MP2,
4.buonornyeckue HAyKu ¥ U3y4aeMble HMH TPOOIEMBL. MP3, I1P1, I1P2, IIP6,
5.IlpakTudeckoe 3HaYCHUE OMOJIOTHYSCKUX 3HAHHM. ITP13.
6.CoBpeMeHHbIEC HAITPABICHHUS OMOJIOTHH.
Pasnea 2. J)KuBble CHCTEMbI H HX H3y4YeHHE. 2(2/0)
Tema 2.1.0pranusanusi, pasHooOpasue u TeopeTnueckoe 3aHATHE 2

H3y4YCHUC OHOJIOTHYECKUX CUCTEM U mpounec-
COB.

1.)KuBbIe cucTeMBI Kak npeaMeT n3ydeHuns: Ouonoruy. CBOHCTBA KMBBIX CHCTEM: €MHCTBO
XUMHYECKOTO COCTABa, IUCKPETHOCTD U LEIOCTHOCTD, CI0XKHOCTD U YIOPSIIOYEHHOCTD
CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3ALIUsA, CAMOBOCIIPOU3BENICHHE, Pa3-

JpaXUMOCTb, I3MEHUYHBOCTb, POCT U Pa3BUTHE.

2. YpOBHHM OpTraHU3AIMH KHUBBIX CHCTEM: MOJICKYJIIPHBIH, KJIETOUHBIN, TKAHEBBIN, Opra-
HU3MEHHBIH, IOy OHHO-BUI0BOI,9KOCUCTEMHBIN(OMOTr €Ol HOTUYECKHiT), OrochepHBbIii-
JIponecchl, NpOUCXOIAIUE B KUBBIX CUCTEMAX.

3.0cHOBHBIE TIpU3HAKH KUBOTO. JKHU3HB Kak popma cymecTBoBaHUS MaTepuu. Haykw,
U3y4alolIKe )KUBbIE CUCTEMBI Ha Pa3HbIX YPOBHIX OpPraHU3aluu.

4 V3y4eHne )XUBBIX CHCTeM. MeToIbl OMoIornieckoil Hayku. HabnroneHue, n3mMepeHne, K-
HNEPUMEHT, CUcTeMaTu3anus, Metaananus.[lnanuposanueskcnepumenra. [locraHoBka u
nposepka runote3. Hynesas runoresa. OLEHKaZOCTOBEPHOCTH MOIYYEHHBIX PE3YIbTaTOB.
ITonsATHE CTATHCTUYECKOTO TECTA.

OK 2, OK4, OK5, OK6.
JIP1- JIPS, MP1, MP2,
MP3, TIP1, ITP2, TIP3,
T1P6, TTP13.
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ITpodeccuoHaILHO OPHEHTHPOBAHHOE COIEPKAHUE

JlokazaTenbHass MeOUIMHA - JOOPOCOBECTHOE, MPOJYMAaHHOE M pa3syMHOE HCIIOIb30BaHNE
COBPEMCHHBIX JAHHBIX NP BEIOOPE TAKTHKH JICICHHSI OTACTbHBIX MAUCHTOB.

Pasznen 3. buojiorusi KJIeTKku.

6(2/4)

Tema 3.1.McTopust OTKPBITHS U METOMBI H3y4e-
Hus KieTku. Knerounas teopusi.

TeopeaneCKoe 3aHATHEC

2

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

2.Mcropus oTKphITUA U n3ydeHus kieTku. Padotsr P. ['yka, A. JleBenryka.

3.Knetounas Teopusi. OCHOBHBIE MOJIOXKEHUS COBPEMEHHON KIETOUHON TEOpUH.

4.Meto/1bl MOJICKYJISIDHOM M KJIETOYHOI OMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadusi, amnek-
Tpodopes, METOI MEYCHBIX aTOMOB, A dhepeHnnansHoe HeHTPUBYrupoBaHue, KyJIbTHBUPOBa-
HHUE KJIETOK. DJIEKTPOHHAsE MUKPOCKOIIHSI.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, ITP3, I1P4,
[1P7, TIP13.

HpO(l)eCCl/IOHaJIBHO OPHCHTHPOBAHHOC COACPKAHUEC

1.Mcnonb30BaHuEe COBPEMEHHBIX METOIOB M JOCTHXKEHUN ILIUTOJIOTMHM KaK OCHOBBI TEOPETHYE-
CKOM M MPAaKTUYIECKOHN 0a3bl COBPEMEHHON MEIUIMHEI B 00ph0E C Cepbe3HBIMU 3a00JICBAHUIMHU
YeJoBeKa.

2.KnerouHas Teopust U ee MPUMEHEHHE B MEIUIIMHE JJIs PAacro3HABAaHUS OHKOJIOTUYECKUX U
JIPYTUX 3a00JICBaHMI HA CTa UM KJICTOYHOM MATOJIOTHH.

Tema 3.2.M3yueHne METOIOB KIETOYHON OHO-
JIOTHH.

HpaRaneckoe 3aHATHE

1.001111e cBEIEHNS O KIIETKE.

2.MeTtoabl U3yUeHUs KIETKH.

3.MuUKpOCKONHS: CBETOBAS U HJIEKTPOHHAS.

4.YcTpoiicTBO M Ha3HAYEHHE ONITHYECKOTO CBETOBOTO MHKPOCKOTIA.
5.I1paBuna paboThI C MUKPOCKOTIOM.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, ITP3, I1P7,
TIPY.

Paznen 4. Xumnyeckasi OpraHn3anus KJIeTKH.

12(8/4)

Tema 4.1.XuMuueckuii coctaB KJIeTKH. Bona u
MUHEPAJIbHBIE BEIIECTBA.

TeopeTnueckoe 3aHsITHE

2

1. XuMuyeckuit cocTaB KIETKH.

2.Makpo3JIeMeHThI, MUKPO3JICMEHTBL,yIbTPAMUKPO3JICMCHTHIL.

3.Bona, ee pu3mKo-xuMUIECKe CBOHCTBA M OMOJIOTHIECKAs POJIb B JKU3HU KIIETKH.
4.MI/IHepaJ'H)HLIe BCIICCTBA KJICTKH, UX 6I/IOHOFI/I‘ICCKaﬂ POJIb. Pojib kaTHOHOB 1 aHHOHOB
B KJIeTKe. bydepHble CHCTEMBI KISTKH.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TTP2, TTP4, TIPS,
T1P7, TIPS.

HpO(l)eCCl/IOHaJIBHO OPHCHTHPOBAHHOC COACPKAHUEC
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1.AKBaropuHbl — OEJKH, PEryIUPYIOIUEe BOIHBIM TPAHCHOPT U DJICKTPOXUMHUYCCKUM MeM-
OpaHHBIN MOTEHINAI KJICTKH.
2.ITaTonorun, BO3HUKAIOIINE TP HEAOCTATKE M M30BITKE COJIEH.

Tema 4.2.benxu. CocTaB, cTpoeHuUE, CBOWCTBA
1 QyHKINHU OETKOB.

TeopeTnueckoe 3aHsITHE

1.Oprannueckne BellecTBa  KJeTKU.benkukak — BakHeliine  OWONMOIMMEpBl  KIETKH.
2.AMHHOKHCIIOTHBIHCOCTaB OenkoB. OOpa3oBaHUe NENTHIHOM CBA3H.

3.IlepBuuHasi, BTOpUYHAs, TPETUYHAS, YETBEPTHYHAS CTPYKTYPHI OeiIKa.

4.CaoticTBa OenkoB. [lenatyparms.

5. Krnaccugukanms 6emkoB.

6.buonornveckue GyHKIMHA OCITKOB.

OK 2, OK4, OK5, OKG.
JIP1-JIPS, MP1, MP2,
MP3, ITP2, TTP4, TIPS,
T1P6, TIP1.

ITpodeccuonaILHO OPHEHTHPOBAHHOE COIEPKAHUE

1.'emornoOuH, ero 3HA4YEHUE [T OpraHu3Ma. AHAIIN3 KPOBU HAa TEMOTJIOOHH.
2.CeprnoBUIHO-KIETOYHAS AHEMHUS.

Tema 4.3.Yrnesonsl. JInnuael.

TeopeaneCKoe 3aHATHE

1.YrneBoasl. MoHOCaxapuibl, AUCaxapybl, OJIMTOCaXapuabl, MOIACaxapuIbl.l (U3NKO-XUMH-
YeCKHe CBOWCTBA.

2.00umi mI1aH CTpoeHUs U PU3UKO-XMMHUECKHE CBOMCTBA YTIIEBOJIOB.

3 buonornueckue GyHKIMN YIICBOIOB.

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

5.Knaccudukanuuns nunuaos. Tpurnuuepunst, pocdomunuabl, BOCKH, CTEPOHIBI.
6.buonornieckue GyHKIMA JIUITHIIOB.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TIP1, TTP2, I1P4,
TIPS, TIP6.

IIpodeccHOHAJIHLHO OPHEHTHPOBAHHOE COIEP:KaAHNE

1.0npeneneHue KoaU4YecTBa caxapa B KPOBU C LIE€NbIO BBIABICHUS TUIOITTUKEMUH U TUTIEPIIIH-
KEMUU.

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

3.XonecTepyH: NoJb3a WIU BPEL.

Tema 4.4. Hyknennossie KucaoTel. ATO.

TeopeaneCKoe 3aHATHE

1.Hyxkneunosslie kucnotsl:JJHK nu PHK.

2.CtpoeHue HyKJIEMHOBBIX KUCIOT. HykieoTuasl.

3.Crpykrypa JHK — nBoiinas cnupans. [Ipunnun komriementapHoctu. [Ipasuno Yapradoda.
4.Mecronaxoxenue u ouosnornueckue ¢pynkun/HK.

5.Crpoenne, Bunsl 1 pyukinun PHK B knetke.

6.Ctpoenne u pyHkimu Monekyibl AT®. Makpoaprudeckue cBs3u B Mojiekysie ATD.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, [TP4, TIPS,
T1P6, TIP7, TIP10.
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7.CexBenupoBanue JTHK.
8.1llaru B METUITMHY.

IIpodeccHoOHAJIbLHO OPHEHTHPOBAHHOE COJIEP:KaAHNE

1. AHK-nakTuaockonus («reHeTHYeCKUi 1acIopT») U ee IpUMEHEHHE.
2.Meton monmumepasHoi rienHoi peaknuu (ITLIP).

Tema 4.5.HyknennoBble KucioTel. Perenue
3a/1a4 Ha OIpe/esIeHHe HyKJICOTUIHOTO COCTaBa
JHK u PHK.

ITpakTHYecKoe 3aHATHE

1.00611ue cBeJCHUs O HYKJICHHOBBIX KHCIOTaX.

2.IIpuHIIUT KOMIIEMEHTAPHOCTH.

3.IIpaBuno Dpeuna Yapradda.

4 Pemienue 3amad Ha omnpeaenenue nocnenoBatenbHoctd JHK um PHK ¢ npumenenunem
MIPUHINITA KOMILTIEMEHTapHOCTH 1 npaBmia Yapradda.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TIP4, TTP7, TIPS,
TIPY.

Pa3nen 5. Ctpoenue U GyHKIIUM KIETKH.

6(6/0/2)

Tema 5.1.[Tna3zmatuueckas memopana. Kinerou-
Has creHka. L{utommasma. OqHOMEMOpaHHbIE
OpPraHOM/IBI KJICTKH.

Teopernueckoe 3aHsITHE

2

1.Tunel KJIETOK: 3YKapuOTUYECKAsl U POKAPHUOTHIECKAsL.

2.Ctpoenne 1 QyHKIMOHUPOBAHHUE 3YKaPHOTHIECKON KIETKH.

3.ITnma3marnueckas MeMOpaHa, ee cTpyKTypa. TpaHCHOpPT BEIIeCTB: MAaCCUBHBINH, AaKTUBHBIMH.
[Momynponunaemocts MeMOpansl. PaboTa HaTpuii-kanneBoro Hacoca.

4. DHAOIMTO3: THHOLUTO3, (JaronnuTO3. DK301HUTO3.

5.CtpocHue U QPyHKIMH KJICTOYHOW CTCHKH PACTCHHUI, TPUOOB.
6.1lurormta3zma.l{uto3omns. LluTockeneT. J[BHykeHHE IUTOIIIA3MBI.
7.01HOMEMOpaHHbIE OPraHOUIbI KIETKHU: dHaoIuIa3MaTrdeckas cetb (DI1C), annapar
T'onbmkH, TN30COMBI, HX CTPOSHHE U (QYHKITHH.

8.Ctpoenne n GpyHKINH TPaHyISIPHOTO peTHKYIyMa. [ magkuit (arpaHysIsIpHBIN)
9HJIOTUIA3MATHIECKUH PETHKYITYM.

9.CexperopHas ¢pyHkuus anmnapara ['onbmxu. TpaHCIOPT BELIECTBB KIIETKE.
10.Bakyounu pacturenbHbIXKIeTOK. Kietounslit cok. Typrop.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, TTP4, TIPS,
TIP6.

IpodeccuonaLHO OPUEHTUPOBAHHOE COIEPKAHUE

1.OTKpEITHE (haronuTo3a U €ro pojibh B 00CCIIEYCHHH HMMYHUTETA.
2.Porp 3HIO0IUIA3MATHYECKOH CETH B 3aLIUTE OPTaHU3Ma YeJIOBEKA OT KCEHOONOTHKOB.
3..bose3nu cBs3aHHbIE C HETIPAaBWIIbHOM paboTol ammapara ['0JIbIKH 1 JTH30COM.

Tema 5.2.ITomyaBTOHOMHBIE OPraHOUBI KIIET-
KW: MUTOXOHJpHH, IiacTuabl. HememOpaHHble

TeopeTnueckoe 3aHsITHE

I.HOHyaBTOHOMHBIe OpraHon bl KJICTKHW: MUTOXOHJAPHUH, TITIACTH/IBI.

OK 2, OK4, OKS5, OKé.
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OpTaHoUJIbI.

2.MHUTOXOHIPUH, UX CTPOCHUE U (DYHKLIUH.

3.Ilmactuapl, UX cTpoeHne W (GYHKIMW. BuOpl miacTHA: XJIOpOIIIACTHI, XPOMOIUIACTEI, JIEH-
KOTIJIACTHI.

4. HememOpaHHbIE OpTaHOMIBI KIETKH: PHOOCOMBI,MUKPO(QHMIAMEHTEL.. MHKPOTPYOOUKH,
OPTaHOM/IbI IBH)KEHHMSI, KIICTOUHBIA EHTP M IEHTPUOIIb, HX CTPOCHHE M (DYHKIIHH.

JIP1-JIP8, MP1, MP2,
MP3, I1P2, T1P4, TIPS,
I1P7.

ITpodeccuoHaILHO OPHEHTHPOBAHHOE COIEPKAHUE

1.bonesnu, cBszaHHbIE C JeeKTaMU MUTOXOHPHH.
2.Ilnanus! KaKk OJIOKATOPHI KJIETOUYHOTO JbIXaHHUS B MUTOXOHIPHSIX.

Tema 5.3.50po. [IpokapuoTndeckas KieTka.

TeopeTnueckoe 3aHsITHE

1.51npo — BaxkHeil1Iasi cOCTaBHAs 4acTh KIETKHU.

2.000m04Ka 511pa, XpOMaTHH, KApHOILJIa3Ma, SAPBILIKHA, UX CTPOSHHE U (DYHKIHH.
3.5nepHslii OENKOBBIII MAaTPHKC.

4.Knero4yHble BKIIOYECHUS.

5.Ctpoenne mpoKapuoTHIeCKoi kieTku. Kiietounas crenka 6Oakrepuit u apxeit. 6.0co6eHHO-
CTHCTPOSHHATETEPOTPO(GHON 1 aBTOTPOGHONNPOKAPUOTHYECKHUX KIETOK. MECTO U poJib
MPOKAapHOT B OUOILICHO3aX.

7. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKapHOT (PacTUTEIbHOI, )KUBOTHOH, 'pHOHOM).

OK 2, OK4, OK5, OKG6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, TIP3, IIP4,
T1P5, TIP7.

l'[pmbeccnonanbﬂo OPHCHTHPOBAHHOC COACPKAHUE

1.'eneTnueckue GakToOpbl Kak MPUYMHA BpPOXKIECHHBIX 3a00JIEBaHUH YesIOBEKa.
2.IIpoTnBobakTepuanbHple npenaparsl. IcTopust OTKpBITHS aHTHOMOTHKOB.

Camocmoamenvuasn paboma.

Iloozomoeka k konmponvHoll pabome no meme: «Cmpoenue u QYyHKYuu Kiemxuy.

Pazgen 6. O0MeH BeliecTB U MpeBpallieHNe JHEPTHH B KJIETKe.

8(8/0)

Tema 6.1. O6MeH BelecTB. ACCUMUWIALINA U
JIACCUMUJISILIHSL.

TeopeaneCKoe 3aHATHE

2

1. ACCUMMIISINA ¥ TUCCUMIIALUS - IB€ CTOPOHBI MeTaboIn3Ma.

2.Turer oOMeHa BEIIECTB: aBTOTPO(HBINA U reTepOTPOQHBIH.

3.A3po0HbIe 1 aHadPOOHBIE OPTraHN3MBI, UX XapaKTEPUCTHUKA.

4.2Oneprernueckoe obecrieueHne KIeTkH: npespamenne AT® B 0OMeHHBIX Tpolieccax.
®DepMeHTAaTUBHBIIXapaKTep Peaknii KIETOYHOTO METa00In3Ma.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, ITP2, ITP4, TIPS,
T1P6, T1P7, TIPS.

IIpodeccHoHAJIbLHO OPHEHTHPOBAHHOE COIEP:KaAHNE
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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, OKG.
JIP1-JIPS, MP1, MP2,
MP3, ITP2, ITP4, TTP6,
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, OK6.
JIP1-JIP8, MP1, MP2,
MP3, I1P2, T1P4, TIPS,
I1P6.

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-JIPS, MP1, MP2,
MP3, TIP2, TTP3, I1P4,
TIP3, TTP6.

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.Peakiiun MaTpu4HOTo cUHTE3a. I[[pUHIMIT KOMITJIEMEHTApPHOCTH B PEAKIUAX 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.PenieHne 3a71a4 Ha ONpeJIeTICHIE MTOCISIOBATEILHOCTH OeITKa.

OK4, OK5, OKG6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, TTP4, TIPS.

Tema 7.3. Perynsimst 0OMEHHBIX TPOIIECCOB B
KIIETKE.

TeopeTnueckoe 3aHsITHE

1. Perymnsmust oOMEHHBIX IIPOLIECCOB B KJIETKE. bellki —OCHOBa peryJisiuy.
2.0pra"u3anys TeHOMa y IPOKapuoT U SyKapHoT.

3.Perynsauys akTHBHOCTH T€HOB.

4 T'nmote3a omepona (@. XKaxo0, XK. Mano).

5.Krnerounslit romeocTas.

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

l'[pmbeccnonaﬂum OPHCHTHPOBAHHOC COACPKAHUEC

1.OuKOMOTHYECKHE 3200TICBaHHS YeTIOBEKa, UX MPHYUHEI.
2.0nxorensl. [Iporoonkorensl. OmyxoJeBble CynpecCOphl.
3.IIpoduiakTrka 1 JeUCHIE OHKOJIOTUICCKUX 3a00ICBaHHH.

Pa3nen 8. ’/Knu3HeHHDBIH UK KJIETKH.

4(4/0)

Tema 8.1.KneTounsiii 1iukia. MaTpUYHBINA CHH-

| TeopeTnueckoe 3aHsITHE

2
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te3 JJTHK.

1.KneTouHbIi UK, €ro MEPUOJIBI U PeryJIaLusl

2.UnTepdasa, ee mepuoabl: MPECUHTETUICCKUN

CHUHTETHUYECKUI M IOCTCUHTETHYECKHH.

3.Matpuunsiii cuare3 JJHK — permukanys. [IpuHINTB peIIMKaug: KOMIUIEMEHTAHOCTH,
MOJyKOHCEPBAaTUBHBIM CHHTE3, aHTUIIAPATIICIBHOCTb.

4.MexanusM perutukaruu JTHK.

OK 2, OK4, OKS, OKé.
JIP1-JIP8, MP1, MP2,
MP3, T1P2, T1P4, ITPS.

IIpodeccHoHAJIHLHO OPHEHTHPOBAHHOE COJIEP:KaHNE

OtcyTcTBHe S-(ha3bl )KH3HEHHOTO [UKJIA KaK MPUYMHA MTOSBICHUS MYTaHTHBIX KJIETOK U 0Opa-
30BaHUSI 3I0KAYE€CTBEHHBIX OIYXOJICH.

Tema 8.2. XpoMocoMHBIIT HA0OP KIETKH. Mu-
TO3.

TeopeTnueckoe 3aHsITHE

1.XpomocoMsl, ux ctpoeHue. Temomepsl u TeToMepasa.

2.XpoMOCOMHEI HA0Op KIIETOK — KapHOTHII. JIUTIIIONIHEIN U TaIUIONAHBIA HAOOPHI
XPOMOCOM.

3.T'omonoruynsie XpoMocoMBI. [10710BbIE XPOMOCOMBI.

4.JleneHue KIeTKU - MuUTO3. CTaguu MUTO3A.

5.1IuTOKMHE3 U KApUOKHUHE3.

6.BI/IOJ'IOFI/ILICCKOC 3HAQYCHUEC MUTO3A. PerJ’IHHI/Iﬂ MUTOTHUYCCKOT'O IIUKIIAKJICTKHA. AHOHTO3.
7. Tunel Muto3a. AMHUTO3.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, TTP4, TIP5.

Pa3znen 9. Ctpoenue u GyHKIIMH OPraHU3MOB.

26(2/24)

Tema 9.1. Opranusm kak enuHoe uenoe. TkaHu
Y OpTaHBbI.

TeopeTnueckoe 3aHsITHE

2

1.buonornyeckoe pazHoobpasue opranu3MoB. OTHOKIETOYHBIC, KOJIOHUATHHBIE,
MHOTOKJIETOYHBIE OpTaHu3Mbl. OCOOEHHOCTH CTPOCHHS U )KU3HEEATEITbHOCTH
OJTHOKJIETOYHBIX OPTaHU3MOB.

2.KosnoHuanbHble OpraHU3MBI.

3.B3aumocBs3b yacTeli MHOIOKJIETOYHOT'O OpTaHu3Ma.

4. Tkanm, opraHbl ¥ cHCTEMBI opraHoB. Opranu3M Kak eauHoe 1enoe. ['oMeocTas.
5. Tkaau pacTeHHUH, UX THUIIBI, CTPOSHUE, PYHKITUH B PACIIOIOKECHHE.

6.TxaHM )KMBOTHBIX U YEIOBEKA, X THIIBL, CTPOSCHHE, PYHKIMU 1 PACTIONIOKEHHE.
7.0pranbl. Opransl pacTeHU: BereTaTUBHBIEC U TeHEPATUBHBIE, UX (QYHKIIIH.
8.0praHsl ¥ CHCTEMBI OPTAHOB JKMBOTHBIX M YEIOBEKa, MX (DYyHKITHH.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TIP1, ITP4, TIPS,
TIP6.

Tema 9.2. Onopa Tena v IBMKEHUE Opra-

HpaKTl/I‘IECKOC 3aHATHEC
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HHU3MOB.

1.0nopa tena opranusmoB. Kapkac pacteHuit.

2.CxeneTsl OJTHOKJICTOYHBIX M MHOTOKJICTOUHBIX XUBOTHBIX. HapyKHBIN 1 BHYTPCHHUN CKe-
JIeT.

3.CTpoeHHe U TUIBI COCIMHEHUS KOCTEH.

4. JIBmxeHue opranu3MoB. [IBIDKEHHE OTHOKICTOYHBIX OPraHHU3MOB: aMEOOUTHOE, KTy TH-
KOBOE, PECHHYHOE.

5. JIBWKeHNE MHOTOKJICTOYHBIX PACTCHHUN: TPOTIU3MEI U HACTHUH.

6./[BrKeHe MHOTOKJIETOYHBIX )KUBOTHBIX M YEJIOBEKA: MBIIIICYHas cucteMa. Peduiekc.

7. CKeJeTHBIC MBIIIIE U X padoTa.

OK 2, OK4, OK5, OKG6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, ITP4, TIPS,
TIP6, TIP13.

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 *KUBOTHBIX. OT/AeNbl NHIEBAPUTENBHOTO TpakTa. [IumeBapuTens-
HBIE KEJIE3BI.

S.IlunieBapurenbHas cucTeMa 4ejaoBeKa.

6./lprxanue oprann3MoB. [Ipixanue pacteHuil. Jlprxanue *«uBOTHBIX. Jnddysus ra3os gepes
MMOBEPXHOCTH KIeTKH. KoxkHoe nbixanue. /[pixaTenbHas moBepxHocTh. JXKabepHoe u I€rouyHoe
JIBIXaHUE.

7./lpIxaHue TO3BOHOYHBIX KUBOTHBIX U YeJOBEKa. DBOJIIOIMOHHOE YCIOKHEHUE CTPOCHUS
NETKHUX MO3BOHOYHBIX JKUBOTHBIX.

8.JlpIxaTenpHasi CUCTEMA YeloBeKa. MeXaHu3M BEHTUIALUY JETKUX Y ITUL U MIIEKOIIH-
Tamux. Perynsanus npxanus.

9.JIpIXaTeIbHBICOOHEMBI.

OK 2, OK4, OKS5, OKé.
JIP1-JIP8, MP1, MP2,
MP3, I1P2, TIP3, I1P4,
PS5, ITP6.

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, TIP4,
TIPS, TIP6, TIP13.
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HUSI KPOBEHOCHOM CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX. PaboTa cepala u e€ perynsius.

Tema 9.5. Beigenenue y opranu3mMoB.

IIpakTH4yeckoe 3aHATHE

1. Bolgenenue y pacTeHuu.

2.Boinenenne y kuBoTHEIX. CoKkpaTtuTeabHbIe BakyoiaH. OpraHsl BeiaeneHus. Ounbrpanms,
CEeKpeIys 1 00paTHOE BCACBIBAHUE KaK MEXaHU3MBI PA0OTHI OPTaHOB BbIAeIeHHS. CBSI3b MO-
JIOCTH TeJa C KPOBEHOCHOM U BBIIEIUTEIBHON CUCTEMaMHU.

3.BI)I}1€J'I€HI/I€ Y NNO3BOHOYHBIX JKMBOTHBIX U YCJIOBCKA. Iloukwu. CTpOCHI/IC )44
¢dyHKIMOHMpOoBaHue HeppoHa. OOpa3oBaHUE MOYH Y YEIOBEKA.

OK 2, OK4, OK5, OKG6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, TIP3, IIP4,
TIPS, TIP6, ITP13.

Tema 9.6. 3amuTa OpraHU3MOB.

HpaKTI/I‘IECKOC 3aHATHE

1.3anmTay ogHOKIETOYHBIX OpraHu3MoB. CIIOph! OaKTepHid U IHCTHI IPOCTEHIINX.
2.3amuTa y MHOrokJIeTO9HbIX pacteHni. Kytukyna. CpencTBa macCUBHOM M XUMUYECKOH 3a-
muTel. OUTOHIUABL.

3.3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKPOBBI ¥ MX IPOM3BOJHBIE.

4. 3ammra opranu3Ma ot 6osie3Heil. UMMyHHas cucteMa yenoBeka. KieTouHbiit u
IrYMOPJIbHBII UMMYHUTET. BpoxKIEHHBIN M TPHOOPETEHHBIN crieln(PUUECKUNA UMMY -

HUTET.

5.BocnanurensHble OTBETHI OPraHU3MOB.

6.Poih BpOXKIEHHOTO MMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JIBaHUH.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, TIP3, I1P4,
TIPS, TTP6, IIP13.

Tema 9.7. Pa3zapaxxuMocTh U peryssinus y
OpPTaHU3MOB.

l'[paKanecKoe 3aHATHE

1.Pa3apaxumMocTs y OHOKJIETOYHBIX OPraHu3MOB. TaKCHCHI.
2.Pa3mpaXuMOCTh U peryJisius y pacTeHuil. PocToBBIe BemecTBa 1 UX 3HAYCHHE.

OBOIIOLIMOHHOE YCIOXKHEHNE CTPOCHHS HEPBHOM CUCTEMBI Y KHUBOTHBIX. OT/EIBI TOJIOBHOTO
MO3ra 03BOHOYHEIX )KUBOTHEIX. Pediekc u pedaekTopHas nyra. be3ycinoBHbIE U yCIOBHBIC
pedIIeKCHI.

4. T'ymMopaibHas peryJisaus U YHIOKPUHHAS CCTEMa KUBOTHBIX U YeoBeKa. JKemesnl 9H-
JIOKPUHHOM CHCTEMBI U X TOPMOHBI. J{elicTBHEe TopMOHOB. B3auMocBsI3b HEPBHOM U JH-
JIOKpUHHOM cucTeM. [ 'unoranamo-runodusapHas CucteMa.

3.HepBHas cucteMa 1 peduieKTopHast peryJisiius y )KuBoTHbIX. HepBHast cucrema u e€ oTaesbl.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, TIP3, IIP4,
TIPS, TIP6, TIP7.

Paznen 10. PazmHoKeHHEe H pa3BUTHE OPraHU3

MOB.

18(2/16)

Tema 10.1.DopMbI pa3MHOXKEHHSI OPraHU3MOB.

TeopeaneCKoe 3aHATHEC

2

l.q)OpMLI Pa3MHOKCHUA OPraHu3MOB: Oecronoe (BKJ'HO‘IaH BeFeTaTI/IBHOG) " ITOJIOBOC.

2.BI/IZ[BI 0ecmoIIoro PA3ZMHOKCHU: TOYKOBAHUC, CIOPYJIALINS, q)paFMCHTaL[I/Iﬂ, KJIOHUPOBAHUC.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
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3.ITonoBoe pasmuoxeHue. [1010BbIe KIETKU, UIIA TAMETHI.

MP3, TIP2,ITP4, IIP5.

Tema 10.2. Meito3. 'ameroreHes y >KHBOTHBIX.

Pemenne 3anay.

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-JIPS, MP1, MP2,
MP3, TIP4, 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 ¢ MeTamop(h0o30M y OeCITO3BOHOYHBIX W TIO3BOHOYHBIX JKHBOTHBIX. bronornyeckoe
3HAYCHHUE MPSIMOTO M HEMPSMOTO PAa3BUTHS, HX PACIIPOCTPAHCHHE B IIPUPOIE.

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

8. Ctamuy mocTaMOPHOHAFHOTO PAa3BUTHS Y JKUBOTHBIX U YeJIoBeKa. [leprop! oHTOreHe3a
yesoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKHEe TPOLECCHI.

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

T1P4, 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 OIIIOIOTBOPEHHE Y IBETKOBHIX pacTeHnii. O0pa3oBaHHe U pa3BUTHE CEMEHH.

I1P4, TIPS.

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,
OK7.

JIP1-JIPS, MP1, MP2,
MP3, TIP2, ITP3, I1P4,
TIPS, TTP7, 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, ITP3, I1P4,
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.
IIpaBuno noOMUHUPOBAHUS.

3.Bropoii 3akoH MeHnzens — 3aK0H pacIIerIeHUs IPU3HAKOB.

4.IluTonornyeckne OCHOBBI MOHOTHOPHIHOTO CKPENMBAaHM. [ MIToTe3a YMCTOTHI
ramer.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, ITP3, TIP3,
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.Henonnoe nomunuposanue. [IpoMexxyTouHBIH XapakTep HacnenoBaHus. Paciierienue mpu-
3HAKOB IIPU HEMOJIHOM JOMHHHUPOBaHHH.

3. AHaM3MpYIOIIee CKPEIINBaHuUE.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, TIP3, IIP4,
TIPS, TIP7, IIPS.

Tema 12.3. luruOpumHoe CKpeIIHBaHUE.
Pemenue 3amau.

IIpakTH4yeckoe 3aHATHE

1. IurubpuaHoe ckpenuBanue. TpeTuit 3akoH MeHesst — 3aKOH He3aBUCHMOTO HACIIETIOBAHUSI
MIPU3HAKOB.

2.11uToNOrnvYecKUe OCHOBBI AUTUOPHIHOTO CKPEIIUBAHNSI.

3.Pemrenne 3amauy.

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

TIP2, TIP3, TIPS, TIP10.

Tema 12.4.CreriecHHOCHACICIOBAHIE TTPU3HA-
KoB. Pemrenue 3agauy.

HpaRaneckoe 3aHATHE

1.CueruieHHOe HacenoBanue npu3HakoB . Paboter T. Moprana.
2.Hapy1ieHue cueruieHus: Mexry TeHaMu.

3.XpoMOCOMHAas TEOPHUS HACICICTBEHHOCTH.

4. Pemienue 3aaau.

OK 2, OK4, OK5, OKG6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, TTP3, TIPS,
TP 10.

Tema 12.5. 'enernka nona. Pemrenue 3amauy.

HpaRaneckoe 3aHATHE

1.XpoMOCOMHBII MEXaHU3M ONpEAETCHAS T0Ta. AYTOCOMBI X TIOJIOBBIE XPOMOCOMBI.
2.I'oMoramMeTHBIi ¥ reTeporaMeTHbIN noil. [ eHeTudeckas CTpyKTypa IMOJOBBIX XPOMOCOM.
3.HacnenoBaHue NpU3HAKOB, CUEIUICHHBIX C ITOJIOM.

4.Pemenue 3a1ad.

OK 2, OK4, OK5, OK6.
JIP1-JIP8, MP1, MP2,
MP3, TIP2, ITP3, TIPS,
TIP10.

l'[pml)eccnonanu{o OPHCHTHPOBAHHOC COACPKAHUE

1.HacnencrBenusie 3a001€BaHus.
2.IlepcoHampHOE TEHETUYECKOE KAPTHPOBAHUE.
3. JlocTrKeHHsI TeHHOW TepamuH.
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Tema 12.6.MHoxecTBeHHOE nelicTBUe U B3au- | TeopeTnmyeckoe 3aHsITHE 2

MOJCHCTBHE T'€HOB. 1.I'enoTun xak nenaoctHas cucreMa. IlneloTponust — MHOKECTBEHHOE AEMCTBHE I'eHa. OK 2, OK4, OK5, OK6.
2.BzaumoeiicTBue reHOB. B3anmoielicTBIE aJlieIbHbIX T€HOB. MHOKECTBECHHBIH aJIJICITH3M. JIP1-JIPS, MP1, MP2,
KoagomunupoBanue. MP3, I1P2, I1P3, ITP4.

IIpodeccnoHaTbHO OPHEHTHPOBAHHOE CO/IEPKAHIE

1.KnieTku KpoBH: SpUTPOLHUTHI, ICHKOIUTHI, TPOMOOIIUTEI.
2.IlepenuBanue U JOHOPCTBO KPOBH.

Tema 12.7.B3aumoeiicTBie HEAIIEIbHBIX ITpakTHYecKoe 3aHATHE 4

TEHOB. 1.B3anMoelicTBHE HeaJICIbHBIX TCHOB.
Z.KOMHJ'ICi[/IeHTapHOCTL. OK 2, OK4, OKS5, OK6,
3 mmcras. JIP1-JIPS, MP1, MP2,
4 Tomamepus. MP3, ITP2, T1P4, TTP7.
IMpodeccuoHaJIbLHO OPHEHTHPOBAHHOE COIEPKAHUE
1.Poxxnenne mequnuHckoi renetuku. ctopus otkpeitus cuctemsl ABO.
2.I'pynmsl KpoBU M OOMOECHCKHIA CHHAPOM.

Pa3nen 13. 3aK0HOMEPHOCTH H3MEHYHBOCTH. 10(4/4/2)

Tema 13.1.13menunBocTh npuzHakoB. Hacnen- | TeopeTnueckoe 3aHsiTHE 2

CTBEHHAs N3MEHYUBOCTD. 1.B3anmMopeiicTBre TeHOTHTIA U CpeAbl TP (GOpMUPOBAaHUN GeHOTHITA. VI3MEHIHBOCTD MIPHU-
3HAKOB.
2.KayecTBeHHbIE U KOJMUYECTBEHHBIE IPU3HAKHU.
3.Buanpl H3MEHYMBOCTH: HEHAC/ICACTBEHHAS M HACICACTBCHHAS. OK 2, OK4, OK5, OKe.
4 I'eHOTHNIMYECKAS U3MEHYNBOCTD. BUIbI TEeHOTUITHYECKOH H3MEHYMBOCTH: KOMOMHATHBHAS, JIP1-JIPS, MP1, MP2,
MyTallMOHHAs. MP3, I1P2, I1P5, ITP7.
5.KoMmOuHaTuBHast ©3MEHUYNBOCTH. Mel03 M IMOJI0BOH MPOIecC — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTH. POJIb KOMOMHATUBHON N3MEHYMBOCTH B CO3/IaHUN T€HETUYECKOTO Pa3HO-
o0pa3sus B mpejienax 0JTHOTO BUJIA.

Tema 13.2.] ecHOTHIIYECKHE MYTaIHH. 3aK0- TeopeTnueckoe 3aHsITHE 2
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HOMEPHOCTHU MYTAaI[MOHHOTO Mpoliecca.

1.MyTanmoHHas ”3MEHYUBOCTh. MyTaIuu.

2. Knaccudukanus myTanuii. Bugsl Mytaiuii: reHHbIe, XpOMOCOMHbIE, TEHOMHBIE.
3.CroHTaHHbIE MMHAYLUPOBAHHbIE MYyTallUU. SAepHbIe U MUTOMIa3MaTHYECKIE MY TaI[lH.
Comarnyeckue 1 MOJIOBbIE MyTaLlUU.

4.3aKOHOMEPHOCTH MYTAIMOHHOTO Tporecca. YacToTa W MPUIUHBI MyTaluid. MyTareHsl
Y UX BJIUSIHUE HA OPraHU3MBL.

5.3aK0H TOMOJIOTHYECKUX PSAZOB B HacjencTBeHHOW m3menurnBocTy (H.1. BaBuos).
6.BHesnepHast I3MEHYHBOCTH U HACIIEICTBEHHOCTb.

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

TIP2, TIP3, TIP7, TIPS,
TIP13.

Camocmoamenvnasn paboma

Tloo2comoska k KOHmpOJZbHOL; pa60me no meme: « OCHOBbL 2eHEMUKILY.

Tema 13.3.MoaudukanroHHast ”3AMEHYHBOCTb.

BapuanuoHnHslii psa.

IIpakTHyeckoe 3aHsATHE

1.MoaudukamonHas U3MEHIMBOCTb. Poib cpenbl B popMupoBaHUM MOAU(PUKAITMOHHON
N3MCHYHNBOCTH.

2.Hopma peakuuu npu3HaKa.

3.BapuannonHslii paa u BapuanuonHas kpusas (B. Horanacen).

4.CpoiicTBa MO (UKAIIMOHHON H3MEHUYHBOCTH.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, ITP2, TIP3, IIPS.

ITpodeccuoHaILHO OPHEHTHPOBAHHOE COIEPKAHUE

1.0Opranuyeckue COeTUHEHMsI, BXOASLIUE B COCTaB CUTAPETHI.
2.BpenoHocHOE BO3ICHCTBUE KYpEHUS HA OPTaHU3M YeJIOBEeKa.

Paznen 14. I'eneTnka 4yesioBeKa.

4(4/0)

Tema 14.1.I'enom yenoBeka. Metosl uzyue-
HUS TCHETUKHU YeIOBEKa.

TeopeTnueckoe 3aHsITHE

2

1.KapuoTun yenoBeka. MexyHapoaHas mporpaMmMa UCCIIEJOBaHUs T€HOMa YeJIOBEKa.
2.Metonbl U3yueHus] TCHETUKU YeJIOBEKa: TeHEeaJOTHIECKH, OJIM3HEIOBbIH, IMTOTeHEeTHYe-
CKHIA, TOMYJISIIIMOHHO-CTATUCTUYECKUN, MOJIEKYIIPHO-TeHETUYECKU .

3.CoBpeMeHHOe ONpeIeIeHNe TeHOTHIA: TIOJTHOTEHOMHOE CEKBEHHPOBAHKE, TCHOTUITUPOBA -
HHE, B TOM ynciie ¢ nmomoibio [T1[P-ananu3a.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TIP1, TTP2, TIP3,
TIP4, TIPS, TIP6, TIP13.

Tema 13.4.Hacienctsennnie 3a001€BaHNs Ue-
JIOBEKA. 3HaueHue TEHETUKH I MEIUIUHEL.

TeopeaneCKoe 3aHATHE

1.HacrenctBenHbIe 32007IeBaHHS YeTIOBEKA.

2.I'eHHBIC 1 XPOMOCOMHBIC OOJIE3HU YEIOBEKA.

3.bone3Huc HacIeICTBEHHON MPEApacoNoKeHHOCTBIO.

4.3HaueHNe MEIUITUHCKON I'EHETUKY B TIPSAOTBPAIICHUN U JICYCHUU TCHETHICCKUX 3a00JIeBa-
HUU yesnoBeka. MeauKo-reHeTH4eCKOe KOHCYJIbTUPOBaHUE.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, ITP3, TIPS,
TIP12, TIP13.
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5.CtBonoBBIeKNETKHU. [IOHATHE «TE€HETHUECKOTO Tpy3a». DTHYECKHUE acTIeKThl HCCIICAOBaHUN B
o0J1acTi pelakTHPOBAHUS TEHOMA M CTBOJIOBBIX KJIETOK.

6.I'eneTnueckue GakTOPHI MOBBIILICHHONW YyBCTBUTEILHOCTH YEJIOBEK K PU3UIECKOMY U XUMU-
YECKOMY 3arpsA3HEHUI0 OKpYXKarolleil cpelsl. I eHeTndeckas npeapacionoKeHHOCTb YeI0BEKa
K NaTOJIOTUSIM.

Pazgen 15. Cenekuusi OpraHu3MoB.

6(2/4)

Tema 15.1. Cenekuus kak npoliecc U HayKa.
HckyccTBeHHBIH 0TOOD.

TeopeTnueckoe 3aHsITHE

2

1.JloMecTHKaIHS 1 CENEKIHA. 3apOXKICHNAE CENEKIINH 1 JOMECTHKAIIH.

2.Yuenue H.U. BaBunosa o LlenTpax mporcxoxaeHust 1 MHOrooOpasus KyJIbTypHBIX pacTte-
HUIA.

3.Ponb cenekuuu B CO3JaHUHU COPTOB PACTEHUH U MOPO KUBOTHBIX. COPT, MOPOAA, IITAMM.
[MonsiTue 06 UCKyCCTBEHHOM OTOOpE.

4.3aKOH TOMOJIOTUYECKUX PAJOB B HAcIenCTBeHHOM n3menunBoctu H.W. BaBunona, ero 3Haue-
HHE JIJIsI CENIEKIIMOHHOMN paboThlI.

OK 2, OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TIP2, TTP3, I1P4,
TIP12, TIP13.

Tema 15.2.MeTOAbI CEIIEKIMOHHOW pa-
OOTHI.

IIpakTHYyeckoe 3aHATHE

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

3.2ransikoMOnHAIMOHHOCEeNneK M. OTOOP 110 TEHOTHITY C TOMOIIBIO OLIEHKH (CHOTHIIA
MOTOMCTBA M OTOOP IO TEHOTHITY ¢ TToMotsio ananuza JTHK.

4 VIckyCCTBEHHBIN MyTareHe3 Kak METO]l CETICKIIMOHHOM paboThl. PagnainoHHbIi 1 XuMUde-
CKHI MyTareHe3 Kak HCTOYHHK MYyTalllil y KyJIbTYPHBIX GpopM opraHu3MoB. Mcronb3oBaHme
TCHOMHOT'O PEIaKTUPOBAHMS U METOI0B pekoMOuHaHTHBIX JIHK 11t momy4eHus: ucXxoaHoro
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.
8.0tnanéunasrudpunnzamus. [Ipeononenne 6ecruioans MeKBUAOBBIX THOPHIOB. Jlo-
CTHXKCHUA CCIICKIIUN paCTeHI/Iﬁ " )KUBOTHBIX.

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, TTP3, I1P4,
[1P7, 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, HCHIONB3yEMBIE B OMOTEXHOJIOTHH, — KJIETOYHbIE ¥ TKAHEBBIE KYIbTYPBHI,
MHKPOOPTaHU3MBI, MX XapaKTepPUCTHKA. TpaanIoHHasi OMOTEXHOJIOTHS: XJIe00IeueHHe, 11o-
JyYeHHE KUCIOMOJIOYHBIX TPOAYKTOB, BUHOJEIHE. OK 2, OK4, OK5, OK6.
2.Mukpobuosorudeckuii cuate3. OObEKTh MUKPOOUOIOTHUECKUX TEXHOIOTHA. JIP1-JIPS, MP1, MP2,
3.IIpousBoacTBO Oenka, aMUHOKHCIOT U BUTAMUHOB. MP3, ITP1, ITP2, TTP3,
4.Co3naHue TEXHOJIOTUI U HHCTPYMEHTOB II€JICHAIPABICHHOI0 U3MEHEHUsI U KOHCTPYHPO- 11P4, TIP12, ITP13.
BaHMsI TCHOMOB C IIEJIbI0 TIOIyUSHHsI OPraHU3MOB M UX KOMIIOHEHTOB, COJICPIKAIUX HE
BCTPEUAOLINECs B IPUPOJIe OMOCHHTETHYECKUE ITyTH.

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

WHXXCHEPHUA. 1.Knerounas unxxenepusi. MeToabl KyJabTyphl KIIETOK U TKaHEH pacTeHU U KUBOTHBIX. Kpuo-
OaHKH.
2.Comarndeckas THOpHUIM3AINA U COMaTHIeCKA 3MOprorenes. Vcronp30BaHue ramionaoB B
ceNeKUuuM pacTeHuil. MIcCKyCCTBEHHOE OIIION0TBOpEHUE. PEKOHCTPpYKIMS AHLIEKIETOK U KIIOHU- OK 2, OK4, OK5, OK6.
pOBaHKE KUBOTHBIX. MeTO/ TPaHCIUIAHTALMH SIep KIETOK. JIP1-JIP8, MP1, MP2,
3.XpoMocoMHast 1 TeHHast MH)KeHepus MICKycCTBEHHBII CHHTE3 FeHa U KOHCTPYUPOBaHUE pe- MP3, TIP1, ITP2, TIP3,
xomOunanTHbX JIHK. I1P4, IIP5, IIP12, TIP13.
4 JlocTiKeHUs U IEPCIEKTHBEI XpPOMOCOMHOW ¥ TeHHOM WH)KEHEPHH.
5.OK0JIOrH4ecKue U dSTHYECKUE Mpo0IeMbl T HHOU HHKEHEPHH.
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, ycraHOBICHHE MOJIEKYISIPHBIX MeXaHU3MOB (pyHKIMOoHHpoBaHus PHK-
COJIepIKAILX BUPYCOB, BBI3BIBAIOLIMX 0CO0O0 ONAacHbIC 3a00JICBaHMS YEIOBEKa U JKHBOTHBIX.
3.Hcnonb3oBaHKe CTBOJIOBBIX KJIETOK. TapreTHas Teparust paka.
4.BbruonpuHTHHT (MK OMOJIOTrHYEcKOe KOHCTPYHPOBAHUE) KaK HOBBII MeTOJl OMOTEXHO-
JIOTHH.
CamocmoamensHasa paboma 2

Tloozomosumu COO6W€H1/I}Z Ha memy. «buomexnonoeus — nadesncowvl u ceepule-
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HUSLY).
Pa3nen 17. 3aposkiaenne 1 pa3BUTHE 3BOJIONHOHHBIX NPeICTABJICHUH B 0M0JIOTHH. 4(4/0)
Tema 17.1. Ucropus sBomoninonHoro yuenus. | TeopeTudeckoe 3aHsITHE 2
[IpennoceIky BOSHUKHOBEHUS JaPBUHU3MA. 1.3apoxIeHue SBOMOMUOHHBIX IIPEICTABICHHUN. OK 2, OK4, OK35, OK6.
2.IlepBbIe SBONIOIMOHHBIC KOHIICTIITHH. JIP1-JIPS, MP1, MP2,
3.IIpeanockIKy BOSHUKHOBEHHUS HapBUHU3MA. JKU3HE U Hay4yHas AestenbHocTh Y. Jlap- MP3, I1P14, ITP15,
BUHA. I1P18, ITP25.
Tema 17.2.9Bomronus KyJIbTypHBIX (HOpM H TeopeTnueckoe 3aHATHE 2
BUJI0B B ipupoge no Y. Jlapsuny. Passutue 1.9Bomonus KyIbTypHbIX opm (1o Y.Jlapeuny). Posp uckyccTBeHHOTO 0TOOpA.
3BONIIOLIMOHHOM Teopun Y.JlapBuHa. 2.9Bomrons BUAOB B mpupone (mo Y.JlapsuHy)./IBIKyIHe CHIIBI 3BONIONWAN BUAOB o Y.
JapBuHy (BBICOKAass WHTEHCHUBHOCTh Pa3sMHOXKEHHUS OPTaHW3MOB, HACIEIACTBEHHAs W3MEHYH- OK 2, OK4, OK5, OK6.
BOCTh, 00pH0a3a cyIlecTBOBaHKE, ECTECTBEHHBIN U HCKYCCTBEHHBIIT 0TOOD). JIP1-JIP8, MP1, MP2,
4. Pazsutue 3BosonnoHHon Teopun Y. Japsuna. MP3, IIP15, TIP16,
5.0dopmiienue cunTeTHueckoi Teopuu 3pononuu (CTI). CoBpeMeHHast SBOIOIHOHHAS I1P17, TIP19.
Ouosnorus. 3HaYeHUE HBONIOLMOHHON TCOPUH B JOPMUPOBAHUN €CTECTBCHHO- HAYYHOU
KapTHHBI MHpa.
Paznen 18. Mukpo3BoJIionus u ee pe3yabTaThl. 10(6/4)
Tema 18.1. 'eHeTHYECKHE OCHOBBI ABOJIFOIIMH. TeopeTnueckoe 3aHsiTHE 2
1.2Tambl SBOITIOIIMOHHOTO MPOIEcca: MIUKPOIBOIIONHUS M MAKPOIBOIIFOITHS.
2 TlomymAmus Kak >JIeMeHTapHas eJuHALA 3Boonrnd. COBpeMEHHBIE METOBI OLIEHKH
TCHETHYECKOTO Pa3HOOOPa3Us U CTPYKTYPHI HOMyJ/Isuid. Mi3MeHeHHe reHopoHaa MoITy-
JISILMY KaK DJIEMEHTAapHOE 3BOJIIOLMOHHOE SIBJICHUE. 3aKOH T€HETUUECKOT0 PABHOBECHS.
. OK 2, OK4, OK5, OKe.
Jx. Xapnu, B. BaiinOepra.
3.OnemeHTapHbIe (haKTOPHI (JBIKYIINE CHITBI) 3BOIONNH. MyTarmoHHbIH nporecc. Komou- JIP1-JIP8, MP1, MP2,
MP3, T1P14, I1P15,
HaTUBHAas U3MEHYNBOCTD. P17,
4. JIpetic TeHOB — cy4aliHBIC HEHAIIPABICHHBIC H3MEHEHHUS YaCTOT aJUIENel B IIOMYJISIIHSX.
5.Murpanus. DPPeKT ocHOBaTES.
6.M3omamust omy srmid: reorpaguyueckas (IpOCTpaHCTBEHHAs), OMoiorudeckas (pemnpomyk-
THBHAs).
Tema 18.2.EctrectBennsiii oto60p u ero ¢popmel. | TeopeTnueckoe 3aHsATHE 2

1.EcrecTBeHHBIN 0TOOP —HaNPaBISIOMINK (HAKTOP IBOIIOIHH.

OK 2, OK4, OKS5, OK6.
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2.D0OpMBI €CTECTBEHHOI'O OTOOpa: ABWKYILIUHA, CTAOWIN3UPYIOUINH, Pa3pbIBAIOIMNA (JU3pYII-
THUBHBIN).
3.ITosoBoi#t 0TOOP. BO3HUKHOBEHHE W 3BOJIOIHS COMATBLHOTO MOBEACHUS KUBOTHBIX.

JIP1-JIP§, MP1, MP2,
MP3, IT1P15, ITP17.

Tema 18.3.I1prucrnocob1eHHOCT OPraHu3MOB U MpaKkTHyecKoe 3aHsATHE 4

€€ OTHOCHTEINbHbI XapaKTep. 1.IIprcmocoOIeHHOCTh OPTaHU3MOB KaK Pe3yIbTaT MAKPOIBOIIOINH. BO3HIKHOBEHHE TTPH-
cniocoOeHuit. ApoMOp@O3bI U UANOATANTAIIH. OK 2, OK4, OK5, OK6.
2. IlpumMepsl npucriocoOIeHnit y OpraHu3MoB: MOp¢oIoTnIecKue, prusnoiornieckie, OMoXu- JIP1-JIP8, MP1, MP2,
MHYCCKHE, MIOBEJICHUECKHE. MP3, I1P15, T1P17,
3.OTHOCHUTEIBHOCTD MPUCIOCOOIEHHOCTH OPTaHU3MOB. ITP18, TIP19.
IIpogeccuoHaJIbHO OPHEHTHPOBAHHOE COJep:KaHHe
1.TaTynpoBKH W MUPCUHT KaK UHIUKATOPHI MPUCIIOCOOJICHHOCTH B COBPEMEHHOM MHUpE.
2.Bpej TaTyMpOBOK M MUPCHHIA JJIsI 3/I0POBBsI YETIOBEKa.

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

Bunoobpazosanue. 1.Bun, ero Kpurepuu u CTPyKTypa.
2.Buoobpa3oBanue Kak pe3ysibTaT MUKPO3BOIIOIMH. V30msi1us —Kimo4eBoii hakTop BH1000-
paszoBanus. [Tyt u criocoObl BUI000pa3oBaHus: ajuionaTpuyeckoe (reorpaduyeckoe), OK 2, OK4, OK5, OK6,
CUMIATpUYeCcKoe (3KOJIOTHIECKOE),«MTHOBEHHOEY (TIOJIMIUIONIU3AIHsL, TuOpuan3anus). mu- OK7.
TEIBHOCTh HBOJIIOIIMOHHBIX MPOIIECCOB. JIP1-JIP8, MP1, MP2,
3.MexaHu3Mbl JOPMHUPOBAHKSA GHOJNIOTHYECKOTO Pa3HOOOpa3us. Posib 3BOMIOIMOH- MP3, TIP15, T1P17,
HOM OHONOruy B pa3paboTKe HayYHBIX METOJIOB COXpaHEHHUs OMOPa3HOOOpasusl. 11P20.
4.MUKpO3BOIIONNS W KOIBOJIOLMS MTAPa3UTOB U UX X035€B. MeXxaHu3Mbl (POpMHUPOBaHHUS YC
TOWYUBOCTHK aHTUOMOTHUKAM U CITOCOOBI OOPHOBI ¢ HEH.

Paznen 19. Makpo3Boaonusi 4 ee pe3yabTaThl. 4(4/0)

Tema 19.1. MeTozp! n3ydeHNsT MaKpO3BOJITIO- Teopernuyeckoe 3aHATHE 2

OHH.

1.Makpo3BOIOIHSI U METO/IbI €€ U3YUCHHUSI.

2 ITaneontonoruueckue Metoasl. [lepexoanbie HOpMbI U QUITOTEHETHYESCKHE PSIBI Opra-
HH3MOB.

3.buoreorpaduueckne Metoabsl. CpaBHeHue ¢uiopsl 1 (ayHbl MATEPUKOB U OCTPOBOB. bro-
reorpaduueckue 001actu 3eMiid. BUIBI-3HIEMUKH U PEJTAKTHI.

4. DMOPHOTOTHYECKUE U CPAaBHUTEIHHO- MOP(HOIOTHIECKHE METOBI N3yUCHHS IBOJIOIHH.
I'eneTnueckue MexaHU3MbI SBOJIFOIIMU OHTOT'CHE3a U ITOABJICHUS 3BOJIOIIMOHHBIX HOBIIICCTB.

OK4, OK5, OK6, OK7.
JIP1-JIPS, MP1, MP2,
MP3, TIP14, TIP15,
TP16, TIP17.
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I"'oMoIOrM4HEBIC M aHAJIOTHYHEIC Opransl. PyL[I/IMeHTapHLIe OpraHbl 1 aTaBU3MBbI.
S.MOHCKyHﬂpHO- TCHCTHYCCKUC, OMOXHMHMUYECKHE U MAaTEMATUUCCKHE METOABI U3YICHUA
OBOJIIOIINH.

Tema 19.2.Hanpasnenus, myTH, GOpMBI 1 Ipa-
BUJIA SBOJIIOIINH.

TeopeTnueckoe 3aHsITHE

1.IIporpecc u perpecc.

211yt IOCTHKECHHST OMOJIOTHYECKOTO Iporpecca: apomopdo3, HanoaaanTams, ooas
JieTeHepaLysL.

3.dDopMBl HAaIPaBIEHHON BOMIOLMY: (HIIeTHYECKas, IUBEPreHTHAas, KOHBEPIreHTHasl, I1a-
paJuiesbHas.

4.0061u11e 3aKOHOMEPHOCTH (IIpaBHJIa) 3BOJIIOLHH.

OK 2, OK4, OK5, OK6,
OK7.

JIP1-JIPS, MP1, MP2,
MP3, TIP15, TIP17.

IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/IEP:KAHMNE

1.MenunuHcKas mapa3uTOIOTHsL.
2.ITapa3uThl YenoBeKa Kak pe3yabTaT Mop(hodHU3M0I0rHIeckoro perpecca.

Paznen 20. IIpoucxoskaeHue U pa3BuTHe )KU3HU Ha 3emJie.

14(2/12)

Tema 20.1.T'unote3s! 1 TEOPUK BO3HUKHOBE-
HUS )KU3HU Ha 3emuie. OCHOBHBIE ATAIIbI He-
OpPraHUYECKOM U OPraHMYECKON IBOIIOLHH.

TeopeTnueckoe 3aHsITHE

2

1.I'mnoTe3p TEOpUH NPOUCXOXKICHUS KU3HU Ha 3emiie. AGroreHes u nmaHcrepmus. J{o-
Hay4HBIE MTPEJICTABIICHNS O 3apOXKJICHUH XU3HHU (KpealoHn3M). ['unoresa

MIOCTOSTHHOTO CaMO3apOXKICHUS XKHU3HU U e€ orpoBeprkerne onbiramu @. Peny, JI. Crian-
naHuanu, JI. [Tacrepa.

2.OCHOBHBIE dTanbl HEOPTaHUYECKOH 3BoIONMH. [ImaHeTapHas (Teosorndeckas) SBOTIOIHS.
XuMudeckas 3BOonKsA. AGHOTeHHBI CHHTE3 OPTaHMUECKUX BEIIECTB U3 HEOPTaHUUECKUX.
Omnpir C. Mmutepa u I'. FOpu. O6pa3oBanue nonumepoBu3 MoHoMepoB. KoarepBarHas
runore3a A.M. Onapuna, runoresa nepBuaHoro 0ynpona J[x. Xomnaeiina, reneTndeckas
rurotesa I'. Mémnepa. Pubo3mmel (T. Yek) u rumoreza«mupa PHK» V. I'nnbepra. @opmu-
poBaHHe MeMOpaH ¥ BOSHUKHOBEHHE IPOOMOHTOB (IIPOTOKIETKN).

3.Hauano oprannueckoit 3pomonnu. [1osiBineHne 1 3BOTIONYS IEPBIX KJIETOK. JBOIIOLUSI Me-
Tabonu3Ma. Bo3HHKHOBeHHE TIepBhIX SKOcHUCcTeM. COBpEeMEHHBIE MUKPOOHBIE OMOTUIEHKH KaK
aHaJIor nepBbIX Ha 3emiie coodriecTB. CTpoMaTonauTsl. [IpoKkapHOTHI M 3yKapHOTHI.
[IpoucxoxaeHue sykapuoT (CUMOHOTEHE3).

OK4, OK5, OK6.
JIP1-JIPS, MP1, MP2,
MP3, TIP14, TIP15,
TIP21, TIP25.

Tema 20.2. ®opMupoBaHUe HAALAPCTB OpTa-
HH3MOB.

HpaKTI/l'IECKOC 3aHATHE

1.Hagmapceto IIpokapuoTsr.
2.HaauapctBo DykapuoTsl. [1osBI€HHE MHOTOKJIETOYHOCTH.
3.OcHOBHBIE 3TaIbl YBOJIIOIMH BBICIINX pacTeHni. OcHOBHBIE apoMopdo3bl pacTeHnit. Beixon

OK4, OKS5, OK6.
JIP1-JIP§, MP1, MP2,
MP3..
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pacteHuil Ha cyry. [losiBeHre CIOPOBBIX pacTeHUi U 3aBoeBaHUe UMU cylind. CeMeHHBIE pac-
TeHus. IIpoucxoxneHne IBETKOBbIX PACTEHUN.

4.OCHOBHBIE ATaIbI SBOJIONNH KUBOTHOT'O MUpa. OCHOBHBIE apOMOP(O3bI KUBOTHBIX.
Bennckast payna. KemOpuiickuii B3pbIB — IOSBICHNE COBPEMEHHBIX THITOB. [1epBEIe X0p-
JIOBBIE J)KUBOTHBIC. JKM3HB B BOZIE. DBOMIOIMSI MO3BOHOUHBIX. [Iponcxoxaenue ampuonit

u pentunuil. [Iporcxoxaenue Miekonutaronmx 1 nruil. [IpuHuun kiro4eBoro

apomopdo3za. OcBoeHHe OECIIO3BOHOYHBIMU U TI03BOHOYHBIMH KUBOTHBIMU CYIIIH.
3.Heknerounast popMa >KM3HU — BUPYCBHI, UX IBOJIIOIIMOHHOE TIPOUCXOXKJICHHUE.

[1P15, TIP16, ITP20.

Tema 20.3. Uctopus 3emunm 1o spam u Metoas! | IIpakTHYecKoe 3aHSATHE 4

€¢ U3y4YCHUSI. 1.Mickonaemsle nepBbIe OPraHNIECKHE OCTATKU. | €OXpOHOIOTHS U €€ METOBI.
2.Pa3BuTHe XU3HU Ha 3eMIIe TI0 3paM U TIepHOJaM: apXel, IpoTepo30ii, maneo30i, Me3030M,
KaiHOo30H. O0Imas XxapakTepUCTHKa KIIMMaTa M re0JI0OrHYecKuX nporeccos. [losBienue u OK4. OK5. OK6
pacuBeT XapaKTepHbIX OPraHU3MOB. ’ : \
3.Yrieobpa3oBaHue: €ro yCIOBUS M BINSHHE Ha Ta30BbIH COCTAaB aTMOC(EPHI. IJ\I/[I;13’H1%€)§ if?ﬁ 11\21’1)2’
4.MaccoBsle BBIMMP2HHS —OKOIOTMYECKHE KPU3HCI MPOILIOTO. IIpuunHbI U cleACTBUSA Macco- TIP20, TTP25.
BBIX BEIMUPaHHH.
5.CoBpeMeHHBINIKOIOTHUECKHI KpU3HC, ero ocodeHHocTu. [Ipobiema coxpaneHus duopasHo-
00pasust Ha 3emire.

Tema 20.4.CoBpemMeHHas CHCTEMa OpraHuye- IIpakTHyeckoe 3aHATHE 4

CKOT'O MHUDPA. 1. OcHOBHBIE CHCTEMATHYCCKHE TPYIBI OpraHu3MoB. [IpWHIWIBI KiaccupuKanuu opra- OK4, OKS5, OK6.
HU3MOB. JIP1-JIP8, MP1, MP2,
2.CoBpeMeHHbIE TOAXOABI K KJIacCH(UKAIMK OPraHU3MOB M U3YYEHHIO BUIOB. MP3, T1P14, ITP18,

[1P20, ITP21, ITP25.

Paznea 21. [lpoucxoxieHue YejoBeKa - aHTPOINOreHes. 12(4/8)

Tema 21.1.Autpononorus. Ctanosnenue npea- | TeopeTnueckoe 3aHsATHE 2

CTaBJICHUH O MPOUCXOKICHUH YEIOBEKA. 1.Pa3nensl 1 3agau aHTPONOJIOTUU. METOAbI AHTPOTIOIOTHH. OK4, OKS5, OK6.
2.CraHOBIIEHHE TIPEACTABICHUH O MPONCXOKICHUHN YeIoBeKa. PeInrno3Heie Bo3- JIP1-JIP8, MP1, MP2,
3perns. CoBpeMeHHBIE HAyYHbIE TEOPHH. MP3, TIP14, TIP18,

[1P20, ITP25, I1P26.
Tema 21.2. CX0ACTBO U OTJIMYHS YE€TIOBEKA OT TeopeTnueckoe 3aHsITHE 2

KHUBOTHBIX.

1.Cucremariyeckoe MoJ0KeHUE YeJIOBEKa.
2. CBuaeTenhCcTBA CXOJICTBA YEIIOBEKA € )KUBOTHBIMHU: CPaBHUTEIHHO-MOpdoornde-
CKHe, SMOpHoJIorHyecKre, (PU3N0IIOro- OHOXUMHYECKUE, TOBEICHUECKHE.

OK4, OK5, OK6, OK7.
JIP1-JIP8, MP1, MP2,
MP3, ITP16, ITP18,
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3.0T1auuus JesioBeKa OT KUBOTHBIX. Hp}lMOXO)K[[eHI/Ie " KOMILJICKC CBA3aHHBIX C HUM IIpHU3Ha-
KOB. pa3BUTHC I'OJIOBHOI'O MO3ra 1 BTOpOﬁ CHTHAJIbHOM CHCTEMBI.

[1P20.

IIpodeccuoHabHO OPHEHTHPOBAHHOE COJEP:KAHNE

1.Hapymenus ocanku geTeil 1 NOAPOCTKOB.
2.Buzapl HapymeHHit ocaHku: KH(}03, CKOINO03, KHPOCKOIHO3.
3.IIpodmiakTHKa ¥ CHOCOOBI JICYCHHUSL.

Tema 21.3.9Bomronus 4eaoBeKa.
JIBOKYIIIME CUITBI 1 OCHOBHBIE CTa/[MH aH-
TPOIIOreHE3a.

IIpakTHyecKoe 3aHATHE

1. ABmxymue critbl ((haKTOpBI) aHTPOTIOTEeHE3a: ONOIOTHYECKHe, conranbHbie. COOTHOIIICHHE
OHOJIOTMYECKHUX M COLHAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

2.OCHOBHBIE CTaJIUH aHTpoIoTeHe3a. PanHIe YenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIBI) U
paHHHE OHTU/IBI — OOIIME IPEIKN YeIOBEKOOOPAa3HBIX 00€3bsIH U JIFOJIEH.

3.ABcTpanonuTekn —IBYHOTHE MPEAKH Jtojiel. UenoBek yMelnbli, epBble H3TOTOBJICHHS OPY-
U TpyAa.

4. JIpeBHENIINI UeNOBEK — apXaHTPOIl. YenoBek NpsAMOXOISIIUN U IEPBBINA BBIXOJ TIOAEH 3a
npenensl Appuku. YenoBek reinensoeprekuii — o0muil mpeIoK HeaHAepTaIbCKOrO YeI0BeKa
U 9eNI0BEKa Pa3yMHOTO.

5./lpeBHuil yenoBek — najneoanTpon. YenoBek HeaHIepTaIbCKUNA KaK BU]I JIIOJIEH XOJI0AHOTO
KiIuMara.

6.YenoBek COBpEMEHHOT0 THIa — HeoaHTpon. KpomaHnboHel.

7.1laneoreHeTHKa U MaJICOr€HOMUKA.

OK4, OKS5, OK6, OK7.

JIP1-JIPS, MP1, MP2,
MP3, TIP14, TIP15,
TIP18, TIP20.

Tema 21.4. DBoJIONNS COBPEMEHHOTO YEJI0Be-
ka. Yenoseueckue pachl. UenoBek Kak
OmoCoIMaNBEHOE CYIIECTBO.

IIpakTHyecKoe 3aHATHE

1.9Bomronus COBpEMEHHOTO YeToBeKa. EcTecTBEHHBIH 0TOOD B MOMYJIALHUAX YETOBEKA.
MyTauuoHHbIH nporiece 1 nonumMopdusm. [lonyIsuoHHbIe BOJIHBL, Ipei( reHOB, MUTpa-
st ¥ «3((heKT ocHOBATENSH B MOIYJIIIUSX COBPEMEHHOTO YETIOBEKA.

2.Yenoseueckue pacsl. [lonsTre o pace. bonbime pacer: eBponeoniHas (eBpasuiickas),
aBCTpalo-HEerpouHas (3KBaTOpUalIbHasi), MOHTOJIONTHAS (a3UaTCKO-aMepHUKaHCcKas). Bpems
U ITyTH paccesieHNs YesloBeKa 110 maHere. EnuncTBo uenoBeyeckux pac. Hayunas HecocTosi-
TEJIFHOCTH pacHu3Ma.

3.ITprcnocoOIeHHOCTh YeIOBEKa K pa3HBIM YCIOBHUSIM cpellbl. BiusHue reorpaduaeckoi
cpenbl. ATanTHBHBIE TUIIBI JIIOACH.

4. YenoBek Kak 4acTh MPUPOIBI U 001ecTBa. PU3HUECKUN, BUTATBHBIN, OMOCOIMATBHBIH,
MCHTaJILHBIA U TyXOBHBIH yPOBHH OpPTaHHU3AIMH YEJIOBEKA.

OK4, OK5, OK6, OK7.
JIP1-JIPS, MP1, MP2,
MP3, TTP14, TIP19,
TIP20, TTIP25.
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IIpodeccuonalibLHO OPHEHTHPOBAHHOE CO/IEP:KAHMNE

1.0TpaBneHne cypporaTHbIM aJIKOTOJIEM.
2.ITocnencTBUS Ype3MEPHOTO YIOTPEOICHHS aTKOTOMIS M €r0 CyppOoraToB.
3.Mepbl NPOQHITAKTUKH U CIIOCOOBI JICUSHUSI.

Paznen 22. IKko0j10rusi — HAYKa 0 B3aMMOOTHOLIEHUSIX OPTaHU3MOB U HA/IOPraHU3MEHHBIX CHCTEM C OKPYKaIollel cpeaoii. 2(2/0)
Tema 22.1. Vicropust pa3BUTHS 3KOJIOTHH U €€ Teopernyeckoe 3aHATHE 2
METOMFBI. 1.3apoxnenne u pa3BuTHe 3konoruu B Tpyaax A. l'ymbonsara, K.®. Pymse, H.A. CeBeprona,
9. I'exkens,A. Tencnu, B.H. Cykauépa. Paznensl u 3agauun sxonoruu. CBs3b 3KOJOTUU
© APYTHMH HayKam. OK4, OK5, OK6, OK7.
2.Metoapl skonoruu. [loneBble HaOMIOAEHMS. DKCHEPUMEHTHI B IKOJIOTHHU: HPI:JIP8 i\/IPl li/IPZ
NpUpPOJHBIE W JlabopaTopHble. MojenupoBaHHEe B JKOJIOTUH. MOHHUTOPUHT MP3 HPi 4 HE;I 6 ’
OKpY’KaloIIeH Cpeabl: IOKATBHBIN, PETHOHAIBHBIN U TII00ATBHBIN. Pl ; HPlé P2 6’
3.3HaueHre YKOJOTHISCKUX 3HAHUH IS YeJIOBEKa. DKOJIOTHIeCKOe MUPOBO33pEHHUE KaK ’ ’ ’
OCHOBA CBA3€H uenoBeyecTna ¢ npuponoi. PopMupoBaHue 3KOJIOIMUECKON KYJIbTYphI U
9KOJIOTHYECKOH TPaMOTHOCTH HACEIEHHS.
Pazgen 23. Opranu3mbl U cpea 0OMTaHUS. 14(6/8)
Tema 23.1.Cpensl obnuTanus. Teopernuyeckoe 3aHATHE 2
1.Cpenpl oOnuTaHust OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/y1IHAs, TOYBEHHAs, IITyOMHHAs
MOJIIOYBEHHAS, BHYTPH OpraHU3MEHHasI.
2.Du3nKo- XUMHUIECKHE OCOOCHHOCTH cpel 00uTaHus opraHu3MoB. IIpucmocobenus opra-
HHU3MOB K XW3HHU B Pa3HBIX CpEIax. OK4, OK5, OK6, OK7.
JIP1-JIP§, MP1, MP2,
MP3, I1P14, TTIP17,
I1P19, I1P20.
Tema 23.2.Oxonornueckue GpakTopsl Cpepl. IIpakTHyeckoe 3aHATHE 4

AbuoTnueckue GpaKkTopsL.

1.Okonornyeckne HakTOpbl CPEAbl, MX BHIBI U ICHCTBIE HA OPraHU3MBI.

2.AbuoTrmueckue akropsl. CBET Kak dKonorndeckuii gpaxrtop. JercTrre
Pa3HBIX Y4aCTKOB COJHETHOTO CIIEKTPa HA OPTaHU3MBbl. DKOJIOTHIECKUE IPYIIIBI PACTCHUH
1 KUBOTHBIX 110 OTHOIICHHIO K cBeTy. CHrHaibHast posib cBeTa. DoToneprnoausm.

3. Temneparypa kak skosiorudeckuii hakrop. JleiicTBre TeMIepaTypbl Ha OpPraHU3MBbl.

OK4, OK5, OK6, OK7.
JIP1-JIPS, MP1, MP2,
MP3, TIP14, TIP19,
TIP26.
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[TolixunoTepMHbIe 1 TOMOHOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE I CTEHOTEPMHBIE Opra-
HU3MBL.

4.BnaskHOCTb Kak dKoJorndeckuil ¢axrop. [Iprcnocobnaenus pacTeHUH K TOAIECPKAHHIO
BoJHOTrO OanaHca. Kiaccngukanus pactenuii mo oTHomeHuo K Boge. [IpucnocobiaeHus xu-
BOTHBIX K M3MEHEHUIO BOJHOTO PEXKUMA.

5.I'a30BBIif 1 HOHHEIH cocTaB cpenbl. [lousa u penped. [lorogarpie u KTMMaTHIECKHE (aKTO-

PBL

Tema 23.3.buonorudyecknue puTMbL. Teopernueckoe 3aHATHE 2
1.ITonsiTHE O OMOJIOTHYECKUX PUTMAX.
2.BHenHue 1 BHyTPEHHUE PUTMBI. OK4, OKS, OK6, OK7.
3.CyTO4HBIE U TOJUYHBIE PUTMBIL. JIP1-JIP8, MP1, MP2,
. MP3, ITP18, ITP19
4.IIprcnoco6IeHHOCTh OPTaHN3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBHH TIP20, TIP26.
KHU3HH.
Tema23.4.)Kuznennsie popMbl OpraHIM3MOB. Teopernuyeckoe 3aHATHE 2
1. IToHsTHE O XKU3HEHHOU (hopMe OpraHU3Ma.
2.Ku3HeHHble HOPMEI pac?elfnﬁ: )Jle)peBLﬂ KyCTapHHKH, KYCTapHUYKH, MHOTOJICTHUE TPaBbI OK4, OK3, OK6, OK7.
OJTHOJICTHUE TPABHI ’ ’ ’ ’ JIP1-JIP8, MP1, MP2,
’ MP3, ITP17, TIP18,
3.)KuzHeHHble GOPMBI )KUBOTHBIX: THIPOOHOHTHL, T€OOHOHTHI, a9pOOHOHTHI. OCOOEHHOCTH IP19. [IP20
CTpOoeHuUs U 00pasa XKU3HH. ’ '
Tema23.4.buotnaeckue GpakTopsl. [IpakTHyeckoe 3aHATHE 4
1.buotnueckue haxkTopsl. Bumsl OHOTHYECKIX B3aUMOICHCTBUIN: KOHKYPEHIHS, XUIITHUIECTBO,
NAPA3UTH3M. OK4, OKS5, OK6, OK7.
2.Mytyanu3m (Koomeparius, CHMO103),KOMMEHCAIN3M (KBApTUPAHTCTBO, HAXJICOHUUCCTBO) JIP1-JIP8, MP1, MP2,
’ ’ ’ ’ MP3, ITP19, ITP20.
aMEHCAIHU3M.
3.Heifrpanusm.
IIpodeccuonaibLHO OPHEHTHPOBAHHOE CO/IEP:KAHMNE
1.MeguuuHCcKas mapa3uToJIOT s, €6 OCHOBHBIE PA3EIIbl M 3a4a4H.
2.I'enmpmunTONOTH. LIINpOKWMit ICHTEI] U BBI3BIBAEMBIC HM 3a00JICBaHUS.
3.YKyCBl TUKHX XMBOTHBIX U MJICKOIIMTAIOIINX, TIEpBasi HOMOIIb TIpH yKycax. bemencTso.
4.Yxycsl uiaenucronorux. Sapl. [lomoms u npodunakTuka.
Pasnen 24. Ikoj0rusi BUA0B U MOMYJISIIUIA. 6(6/0)
Tema24.1.9konorudeckasi HAIIA BUA. | TeopeTnueckoe 3aHsITHE 2
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1.ITonsTue 06 sKoMOrHUecKoi Hullle Buaa. Mecroobutanue. MHOromepHast MOJieNb SKOJIOTH-
geckoi Humm Jx. Y. XaTunHCOHA.

2.Pa3MephIdKOIOTHYECKON HUTITH.

3.CMeHa SKOJIOTUYECKOM HMIIIU.

OK4, OK5, OK6, OK7.
JIP1-JIP8, MP1, MP2,
MP3, TIP15, TIP17,
TIP19.

IIpodeccHoHaILHO OPHEHTHPOBAHHOE CO/IEP:KAHME

1.H.®.Peitmepc u ero npaBmiio (IIPHUHIINTT) SKOJIOTHIECKOTO TyOIUPOBAHHUS.
2 I'nnoreTyeckas TEOpHs MEXaHW3Ma BOSHHKHOBEHUS HOBBIX HH(EKIIMOHHBIX 3a00JIeBaHHI
YyeJoBeKa

Tema24.2.9K0I0THUECKUE XapAKTEPUCTUKH U Teopernueckoe 3aHATHE 2

CTPYKTYypa MOMYJIALHH. 1.Dkonornueckre XxapakTepucTUKK nomyJssiiuu. [lonymnsius kak 6uocucrema. OCHOBHEBIE 1O- OK4, OK5, OK6, OK7.
Ka3aTenu NOMyJsAUuU. BHOoTHYeCKHil MOTeHIHAall MOMYJIAIHH. JIP1-JIP8, MP1, MP2,
2. DKOJIOTHYECKAs CTPYKTypa TOMyJIALMH: POCTPAaHCTBEHHAS, BO3PACTHAs, TIOJIOBasl, 3TOJIOTH- MP3, TIP15, TIP16,
yeckas. I1P17,ITP21.

Tema24.3./lunamMuKa TOMYJISINH U €€ Pery- TeopeTuueckoe 3aHATHE 2

JISIIHS. 1./ltHaMuKa MOMYJISLINH, €€ THIIBL. OK4, OK5, OK6, OK7.
2.01eHKa YUCIEHHOCTH MONYJISILUY. JIP1-JIP8, MP1, MP2,
3.KpuBble BEKHMBaHUSI. MP3, I1P15, I1P16,
4. Perymsiuus 4uCIEHHOCTH MOMYJISLUN I1P17, TIP19.

Pa3znen 25. JkoJiorusi coo01mecTB. IKOJOTHIECKHE CHCTEMBI. 14(6/8)

Tema25.1.CoobmiecTBa opranu3mMoB: CTpykTy- | TeopeTHueckoe 3aHsiTHE 2

PBI U CBSI3H. 1.Coo01ecTBa OpraHu3MoB. OK4, OK5, OK6, OK7.
2.buoneHo3 u ero CTpyKTypa. JIP1-JIP§, MP1, MP2,
3. CBsI3U MEXIy OPraHM3MaMH B GHOLIEHO3E. MP3, TIP15, TTP17,

I1P18, TTIP19, TTP20.

IIpodeccnoHaIBLHO OPHEHTHPOBAHHOE COAEPKAHNIE
1.IIpupoaHO-09aroBeie OOJIE3HH, IX OCOOCHHOCTH U ITyTH 3aPAXKCHHUS.
1.Biusinre BUIOBOro pazHoo0Opasusi cOOOIIEeCTBa Ha pAaCIPOCTPAHEHHE SIHEMUIL.
2.300HO3bI ¥ AHTPOIIOHO3HI.

Tema25.2.9xocucremsl. Kpyrosopot Bemects | Teoperudeckoe 3aHsiTne 2

1 IMOTOK SHEPruu.

1.DxocucreMa kak oTkpbITast cucreMa (A.Jx. Tercmm).

2.DyHKIMOHATIBHBIC TPYIITHI SKOCUCTEMBI: MPOYIICHThI, KOHCYMEHTBI, PSAYIICHTHL.
3. Tpoduueckue ypopau. Tpodudeckue 1enu U CETH.

4 KpyroBOPOT BEIIECTB U MIOTOK YHEPTUHU B SKOCHCTEME.

OK4, OK5, OK6, OK7.
JIP1-JIPS, MP1, MP2,
MP3, TIP14, TIP15,
TP17.
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HpO(I)ECCI/IOHaJIBHO OPHEHTHPOBAHHOE COACPKaAHNE

1.1136b1Tounas macca tena (MMT).
2.JlueTpl, uX pojb B CHWKEHHUH Beca.

Tema25.3.0cHOBHBIE ITOKA3aTEIN SIKOCUCTEM.
CBolicTBa OMOreoleHO30B U JUHAMHUKA CO-
00I111eCTB.

l'[palcaneclcoe 3aHATHE

1.OCHOBHBIE TTOKA3aTeIH YKOCUCTEMBI. bromacca v po Ty KIHsl.

2.9KOJIOTHYECKHUE TUPAMHUJIBI YUCEI, OMOMACChl U DHEPTHH.

3.CBoiicTBa GHOrEOLIEHO30B.

4 IIuKnrYecKue U3MEHEHHS B OMOreoleHO3aX.

5.HampaBieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIMIECTB — CyKIeCcCHH. [IepBUYHBIC 1 BTOPUYHBIC
CYKIIECCUH U UX IPUYHHBL. AHTPOTIOTCHHBIC BO3ICHCTBHS Ha cyKieccuu. KitmmakcHoe co-
00111eCTBO.

OK4, OK5, OK6, OK7.
JIP1-JIP8, MP1, MP2,
MP3, TIP14, TIP15,
TP17, TIP19.

IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/IEP:KAHHE

1.0tpaBienne HeQTENPOIyKTaMH, €T0 TIOCIEICTBHS U IIepBast TOMOIIb.
2.beH3MHOBAsI TOKCMKOMAHHMSI CPE/IH MOIPOCTKOB U €€ MOCIICACTBHUSL.

Tema25.4.ITpupoiHbie ¥ aHTPOIOIEHHBIE KO-
CHCTEMBI.

IIpakTHyeckoe 3aHATHE

1.IIpupoaHbIe SKOCHCTEMBI. DKOCUCTEMEI 03epa. DKOCUCTEMa CMEIIAHHOIO JIeca.
2.AHTPOTIOTEHHBIE HYKOCUCTEMBI. ATPOIKOCUCTEMBI. ATpOIeHO03. Paznuuus Mexay aHTpOMO-
TeHHBIMH ¥ IPUPOIHBIMUA 3KOCHCTEMaMH.

3.Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOodkocucTeM. ['opoackas diiopa u dayHa.
CuHaHTponU3anuusi ropojckoi daynsl. buonorundeckoe u X03sHCTBEHHOE 3HAYSHUE arPOIKO-
CHCTEM U YPOOIKOCHCTEM.

4.3akoHOMepHOCTH (POPMHUPOBAHHUSI OCHOBHBIX B3aMMOJEHCTBUI OPraHM3MOB B AKOCHCTEMAX.
[lepeHoC PHEPTHU U BEMIECTB MEXKITY CMEKHBIMHA YKOCUCTEMaMH. Y CTOHYNBOCTh OPTaHU3MOB,
TIOITYJISAIINI U 9KOCHUCTEM B YCIOBHSX €CTECTBCHHBIX M aHTPOITOTCHHBIX BO3/ICHCTBHI.
5.MeTtopmoiorusi MOHUTOPHHTA €CTECTBEHHBIX M AHTPOIIOTEHHBIX SKOCHCTEM.

OK4, OK5, OK6, OK7.
JIP1-JIPS, MP1, MP2,
MP3, TIP14, TIP16,
TP19, TTP20.

Tema25.5.buopa3sHooOpasue — 0OCHOBA yCTOM-
YHUBOCTHU COOOIIECTB.

TeopeTnueckoe 3aHsITHE

1.buonoruueckoe pazHOOOpa3ue COOOIIECTB — OCHOBA UX YCTOHYMBOCTH.

2.ITpuHIMNB peacraBiieHui 0 OMOpa3HO00pa3uu: JOIOIHUTEIEHOCTH, B3aHMO3aMEHIEMOCTH,
B3aMMOPETYIISAIUH, TyOTUpOBaHUs (GYHKINH.

3.OKonoruyeckas pecTaBpariusi.

OK4, OK5, OK6, OK7.
JIP1-JIPS, MP1, MP2,
MP3, [1P14, TIP20,
TIP21, TTP25, TIP26.

Paznen 26.buocdepa - riodaabHas IKocucTEMA.

4(0/4)

Tema26.1.buoctepa 1 3aKOHOMEPHOCTH €€

| IIpakTHyeckoe 3aHATHE

4




44

cyliecTBOBaHUs. buombl.

1.Buocdepa — obmierianerapHas oo6osouka 3emin. PasButie npeacrasieHuii o ounocdepe B
Tpyaax . 3rocca. Yuenne B.M. Bepraaackoro o 6uocdepe.

2.06nactu 6uoceps! U e€ cocras.

3.)KuBoe BemecTBO OHochepsl 1 ero QyHKIHUH.

4.3aK0OHOMEPHOCTH CyIIecTBOBaHUS Orocdeprl. OcobeHHOCTH OHOC(hephl KaK riro0ab-

HOW dKOCUCTEMEL. J[nHaMIgecKoe paBHOBeCHE B Onocdepe.

5.KpyroBopoTsI BemecTB 1 OMOT€OXUMUYECKHE UKITHI (yTiaepoaa, azoTa). 6.Purmurd-

HOCTb SIBJICHUH B Orocdepe.

7.30oHanbHOCTh Onochepsl. [lonsTre o Onome. OCHOBHBIE OMOMBI CYIIH: TYHIIPa, XBO¥-

HbIC JICCA, CMCIIAHHBIC U HIMPOKOJMUCTBCHHBIC JIECA, CTCIIU, CABAHHBI, ITYCTbIHH, TPOIIN-
YecKHe Jieca, BRICOKOrophsi. Kimumar, pacTUTENbHBINA U )KUBOTHBIH MUP OMOMOB CYIIIH.
8.CTpyKTypa 1 OYHKIIHSI KUBBIX CHCTEM, OIICHKA X PECYPCHOTO MOTEHIMANa U OHOChEpHBIX
byHKIMH.

OK4, OK5, OK6, OK7.
JIP1-JIPS, MP1, MP2,
MP3, TIP14, TIP15,
TIP20, TIP26.

HpO(l)eCCI/IOHaJILHO OPHEHTHPOBAHHOE COACPKaAHUE

1.0tpaBnenue razamu. KapOokcHreMorinoOuH.
2.CUMITTOMBI OTPaBJICHHUsI YTapHBIM I'a30M H II€pBast IOMOIIb.
3.Tokcndeckoe BO3AEHCTBHE XJI0pa Ha OPTaHU3M.

Pa3znen 27.YenoBek M OKpY:KaKOIIasi cpeaa. 12(0/12)

Tema27.1.YUenoBeuecTBo B OHochepe 3emin. IIpakTHyeckoe 3aHATHE 4

3arpsi3HeHus: BO3AYLIHOW U BOJIHOM Cpeabl. 1.9konoruyecke KpU3UChl M UX MPUIHHBL. Bo3/ielicTBre yenoBeka Ha Ornochepy. OK4, OK5, OK6, OK7.

Paspyurenue mo4Bbl ¥ M3MCHEHHUE KIIMMATa. 2.3arpasHenne BO3AYyIIHOM cpensl. OXpaHa BO3AyXa. JIP1-JIP8, MP1, MP2,
3.3arpssHeHne BOOHOH cpenpl. OXpaHa BOIHBIX PECYPCOB. MP3, TIP14, ITP15,
4 Pazpymenne mouBsl. OXpaHa MMOYBEHHBIX pecypcoB. i3MeHeHne KinMaTa. [P16, TIP19, TTP20,

I1P25, T1P26.

Tema27.2. AHTpONIOT€HHOE BO3JCHCTBHUE HA IIpakTHyeckoe 3aHATHE 4

PACTUTENBHBINA U )KUBOTHBIA MUP, UX OXpaHa. 1.AHTpOTIOreHHOE BO3/ICCTBHE HA PACTUTENbHBIN U dKUBOTHBIN MHUP. OK4, OK5, OK6, OK7.
2.0xpaHa pacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIC IPUHIIMITEI OXpaHbl pupoas!. Kpac- JIP1-JIP§, MP1, MP2,
HbI€ KHUTH. MP3, I1P14, TTIP16,
3.0co60 oxpansiemblie npupoaasie Teppuropuu (OOIIT). P19, T1P20, ITP25,
4.boTaHMYECKHE CA/IBl ¥ 300JIOTHUECKHE TTApKH. T1P26.

Tema27.3.PanoHanbHOE TPUPOIONOIH30BA- IIpakTHyeckoe 3aHATHE 4
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Hue. CocylleCTBOBaHUE YEI0BEUECTBA U NIPH-
POABI.

1.0cHOBHBIE IPUHIUIIBI YCTOHYHUBOTO PA3BUTHUSI YEIOBEUECTBA U IPUPO/IBI.
2.PanroHanbHOE TIPUPOIOTIONH30BAHUE U COXPAHEHHUE OMOJIOTHIECKOT0 Pa3HOOOpasus
3emun.

3.001m1me 3aKOHOMEPHOCTH TI00ATBHBIX IKOJIOTHYSCKIX KpH3uCcOB. OCOOCHHOCTH

COBPEMCHHOI'O KpU3HCa U €0 BEPOATHBIC MOCIICACTBUS.
4.Pa3Burne METOAOB MOHHUTOPHUHTA PA3BUTHUA OITACHBIX TCXHOTCHHBIX MTPOLECCOB.

OK4, OK5, OK6, OK7.
JIP1-JIPS, MP1, MP2,
MP3, T1P14, TTP20,
TIP21,TTP25, TTP26.
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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-
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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,
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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-
HIECTBJIATh Y4COHOHMCCIIEOBATEIILCKYIO M TPOCKTHYIO ICATEIILHOCTD, B
TOM YHCJIC TT0 PYCCKOMY SI3BIKY, HHAWBUAIYAIBHO U B TPYIIIIC.

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.
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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 POOIeM;

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
Hepettenb 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
HCCIIEI0BAaHUM B Pa3BUTUU HAYKU U B IPAKTUYECKOU Jesi- €108, yMeHusA COpMIPOBa-— KommbioTepHoe

TEIBHOCTH JIIOJICH;

-TIOHNMaHUE POJHUOMONIOTHN B POPMUPOBAHIH 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 IPEIYCMOTPEHHBIE
mporpamMmoii yueOHbIe 3aja-
HUSI BBITIOJHEHBI, KAYECTBO UX
BBINOJIHEHUSI OLIEHEHO BHICO-_|
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.

TECTUPOBAaHUE Ha
3HaHHE TEPMHUHO-
JIOTHH TI0 TEME
TectupoBanue
Or1ieHKa BBINOII-
HEHHS CaMOCTOsI-
TETBHOH 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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