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Pabouass mporpamma yuebnoro mpemmera OVY]l. 08 buonorus mnpegHazHadyeHa s
m3ydenns guciuiuimasl B UIIOY KCI'T, peanusyromuM 00pa3oBaTelbHYI0 POrPaMMY
cpenHero oOmiero oOpa3oBaHUS B IIpelelax OCBOEHUS OCHOBHOW MpodeccuoHaIbHON
oOpa3oBarenbHONH TporpaMmbl Ha 0a3e OCHOBHOTO OOIIEro oOpa30BaHUS TPU MOATOTOBKE

CIICUAJIMCTOB CPCAHCTO 3BCHA.

CocraBuTreib:
babkoBa Jluana AnekcaHApoBHA, TmpernojaaBareb Ka3aHCKOTO COLUATBHO-TYMAaHUTAPHOTO

TEXHUKYMaA.

Pabouas npoepamma newamaemcs ¢ asmopckoti peoakyuu



COJAEPKAHUE

1. OOmas xapakTepucTHKa TMPUMEPHON pabodeil mporpaMMbl  00IIe00pa3oBaTEILHON

D102 (002000007020 RT3 7 (001 (0] 7 00 SRR TSP 4

2. CTpyKTypa u coaepkanue oorieo0pazoBarenbHON AUCHUIUTMHBI «bruonorunds»Oummoka! 3aknaaka He
3. YcioBus peanu3aiuy nporpaMMbl 001eo0pa3oBarenbHON TuCMIUIMHEIOmmMOKa! 3akaaaKa He onpe;

4. KoHTpOJIb U OLIEHKA Pe3yJbTaTOB OCBOCHUS 0011e00pazoBarenbHON AUCHUIUIMHIOmuOKa! 3akaaaka



OBIIAS XAPAKTEPUCTHKA PABOYEHN INPOT'PAMMBI YYEFHOT'O ITPEJIMETA
11 O0J1acTb NpUMEHEeHHu st
PaGouas mnporpamma mno yuebHomy mnpeamery OVY.08 buosorus sBisercs 4YacTblo
OCHOBHOM MpodecCHOHaTbHON 00pa30BaTeNIbHOM MpPOrpaMMbl CpeAHEro MPo(ecCHOHATBHOTO
obpazoBanus (manee — OIl CIIO) mo crnennaabHOCTH no crnemuansHoctn 38.02.01
DKOHOMUKA M OyXTalNTepPCKUH yueT
MecTo yuyeOHOro mnpeaMera B CTPYKType MpPOrpaMMbl MOATOTOBKH CHENHATNCTOB
cpe/Hero 3BeHa
OVY/1.08 buonorus sBIsSETCSs 4YacTbIO 00s3aTeIbHOM NpeAMETHOW oOnactu (denepanbHOro
rOCYJapCTBEHHOTO0 00pa30BaTENbHOIO CTaHJApTa CpeaHero odOmero obOpa3oBaHus (naiee —
OI'OC COO). B coorBercTBUM C Yy4yeOHBIM IUIAHOM HIPEIMET U3y4yaeTcsi B paMKax
0011e00pa3oBaTeIbHOM MOATOTOBKY U BXOAUT B IIEpEYCHb 0Aa30BBIX.
1.2 Iesan 1 TpeGOBaHUA K Pe3yJIbTATAM OCBOCHUA Y4eOHOM 1M CUMIIIMHBI
Meab AMCHUTIHHBI
Conepsxkanue mporpammbl 0011e00pa3oBaTebHON TUCIUIUIMHBI «BHONIOTHs»

HAIPAaBIIEHO HA JIOCTH)KEHUE PE3yIbTAaTOB €€ U3yUeHUsl B cOOTBeTCTBUU ¢ TpeboBaHusiMu OI'OC
COO c¢ yuerom npodeccuonanbHoit HampasieHHoctyu @OI'OC CIIO. lens wuzyyeHus
JTUCIUIUINHBL  «brojorus» Ha 0a30BOM ypOBHE — OBJAJICHUE OOYYAIONIMMHKCS 3HAHUSIMU O
CTPYKTYPHO-(PYHKIIMOHATHHOW OpraHU3aIMHM XUBBIX CHUCTEM PA3HOrO0 paHra W MpuoOpeTeHue
YMEHHI UCTOIB30BaTh 3TU 3HAHMS JJI TPAMOTHBIX JEHCTBUN B OTHOIICHUU OOBEKTOB >KMBOMU
MIPUPOJIBI U PEIICHUS PA3IUYHBIX JKU3HEHHBIX MTPOOIIEM.

HocTmwkenne 1enu u3ydeHus AUCHUIUIMHBI «buomorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs peleHrueM CAeAYIOIMMX 3a/1a4u:
o OCBOCHHE OOYYaIOIIUMHKCS CHUCTEMBbl 3HAHUM O OWOJIOTHYECKUX TEOPHSIX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBWiaX, CIyXKalluX OCHOBOW aiis (opMupoBaHUs
MIpeICTaBICHHMA 0 €CTeCTBEHHO-HAYYHOI KapTUHE MUpa,
0 METOoJlaXx HAay4YHOTO IO3HAHHUSA, CTPOCHHH, MHOTOOOpa3vH W OCOOCHHOCTSIX YKHBBIX CHCTEM
Pa3HOTO YPOBHSI OpTraHU3aIlMH, BBIIAIOIMIMXCS OTKPBITHSIX W COBPEMEHHBIX HCCIICIOBAHUSX B
OHOJIOrnH;
o dbopmupoBaHUe y 0o0ydJaronuxcs MMO3HABATEIIHHBIX, WHTEIICKTYaTbHBIX
U TBOPUYECKMX CIIOCOOHOCTEW B TMpoIecce aHaldu3a JaHHBIX O TNYyTAX pPa3BUTHS
B OMOJIOTUM HAYYHBIX B3IJIAJIOB, UACH M TIOJXOJOB K U3YUCHHIO KUBBIX CHUCTEM PAa3HOTO YPOBHS

OpraHH3alnu,



o CTaHOBJIGHHE Y oOOyd4aromuxcs oOmei KynbTypbl, (YHKIMOHAJIHLHONH TPaAMOTHOCTH,
pa3sBUTHE YMEHUH OOBACHATH M OLIEHHBATDH SIBJICHHS OKPYXAIOILEro MUpPA JKUBOW NMPHPOJBI HA
OCHOBaHUU 3HAHUH U ONBITA, OJIYYEHHBIX IPU U3yUYEHUU OUOJIOTHH;

o (dopmupoBaHue y o0ydaromuxcsd YMEHMH WIUIIOCTPUPOBATh 3HAYEHHE OMOJIOIMYECKHX
3HAHUW B MPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKA, DPA3BUTHUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HIA;

. BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEJIOBEKOM KUBOU

OPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOILIEHHS K HEW, COOIIOAECHUS STHUECKUX HOPM MpHU
IPOBEIEHUH OMOJIOrMUYECKUX UCCIIeI0BaHUMI;

. OCO3HAHHE LIEHHOCTH OMOJIOTMYECKHUX 3HAHWUU IS NOBBILIEHUS] YPOBHS AKOJIOIMUECKOMN
KYJBTYPBI, JUIs1 POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

o OpUMEHEHHE MpPUOOPETEHHBIX 3HAHMH W yMEHUH B  MOBCEJHEBHOH  KM3HHU
JUI OLIEHKU TIIOCJIEACTBUN CBOEH [JEATEIbHOCTH IO OTHOLICHMIO K OKpY’Karolleh cpene,
COOCTBEHHOMY 37I0POBBIO, 000CHOBAaHUE U COOJIIOICHNE Mep TPODUIAKTUKH 3a00JIeBaHU.
JInuHOCTHBIE pe3yJIbTaThl J0JKHbI OTPA’KATH B YACTU: TPYAOBOr0 BOCIIUTAHUS:

- TOTOBHOCTb K TPYZly, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYJ0I00Ue;

- TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJIOIMUYECKON

U COIMAJbHON HANPABICHHOCTH, CIIOCOOHOCTh WHHUIMHPOBAThH, IUIAHUPOBATH W
CaMOCTOSITENILHO BBIMIOJIHATH TaKyIO A€ATEIbHOCTD;

- HHTEpEeC K pa3IuyHbIM chepaM npodeccHOHATLHON AEATEIbHOCTH.

HeHHOCTH HAYYHOI'0 NO3HAHHUSA:

-c(pOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOILIETO0 OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHpE.

HKOJIOTHYECKOTO BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCTh JKOJOTHYECKOW KYyJAbTYyphbl, TIOHMMaHHWE€ BIUSHHUS COLUAIBHO-
HSKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME HIPHUPOJHOM M COLMaIbHOM Cpefbl, OCO3HAHUE
100aTbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

- IUIAHUPOBAaHUE U OCYULIECTBIIEHUE JECHCTBUI B OKPYXKAIOIIEH CPEle Ha OCHOBE 3HAHUSA LieJel
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

- aKTUBHOE HENPUATUE ACUCTBUM, IPUHOCAIINX BPEJ OKPYKAKOLIEH cpelie;

- YMEHHE IPOrHO3UPOBATh HEOJIArONPHUATHBIE SKOJIOTHYECKHE MOCIEACTBHS MPEeANPUHIMAEMbIX
JIEMCTBUM, NIPEAOTBPALLATD UX;

- pacIIUpPEHME OMBbITA AESITEILHOCTH YKOJIOTMUECKOIN HAIPABIECHHOCTH.

MeTtanpeameTHsblie pe3yabTaThl J0JKHBI 0TPAXKaATh:



OBnajgeHye yHUBEpCcalbHBIMU YU€OHBIMH [TO3HABATEIbHBIMU JIEHCTBUSAMU:
a) 0a30BbIe JOTMUYECKUE ICHCTBUSA:

- CaMOCTOATENBHO (OPMYIMPOBATH U AKTYaIM3HPOBATH MPOOIEMY, pacCMaTpHUBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBAaThb CYILIECTBEHHbIM MpPHU3HAK WJIM OCHOBaHMs JUIsl CpPaBHEHMS,
KJIaCCHU(PUKAIIUU ¥ 0000IICHUS;

- OIPENEINIATh LEIH JeATEIIbHOCTH, 33/1aBaTh IapaMeTpPhl

U KPUTEPUU UX JTOCTUKECHHUS;

- BBISIBJIATh 3aKOHOMEPHOCTH U IIPOTUBOPEUHMSI

B PaCCMaTpPUBAEMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISIM,
OLIEHUBATh PUCKU

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH M03HABATEIbHBIMH /1CHCTBUAMM:

B) pabota ¢ napopmarmei:

- BJIaJICTh HaBbIKAaMH MOJyYeHUs HHPOpMALIUN

U3 HCTOYHMKOB pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBIIATH IIOMCK, aHaJIM3,
cUCTEeMaTH3alHIo

¥ MHTEPIIPETAINIO HH()OPMAIH PAa3IMYHBIX BUIOB U (HOPM MpEACTABICHUS;

- OLICHUBATh IOCTOBEPHOCTh, IESTMTUMHOCTh MH(OPMALIUH,

€€ COOTBETCTBHE MTPABOBBIM U MOPAJIILHO-3TUYECKUM HOpMaM

- TNPUHUMAaTh LEIM COBMECTHOM JAEATEIbHOCTH, OPraHU30OBBIBATbh M KOOPAMHHUPOBATH
JNEHCTBUS MO €€ JOCTH)KEHMIO: COCTaBJATh IJIaH JAEWCTBUM, paclpeienirTh pojid C Y4ETOM
MHEHHUH Y4aCTHHUKOB 00CYKJIaTh pe3ybTaThl COBMECTHOM pabOThI
®opmuposanuen cienyromux 1K

I1K 1- ChopmMHupoBaHHOCTH 3HAHUN O MECTE U POJIH OHMOJIOTHU
B CHUCTEME HAy4YHOro 3HaHMs; (QYHKIUOHAJIbHOW TIPaMOTHOCTM YEJOBEKa JMJIs pelleHus
YKU3HEHHBIX TTPOOJIEM.

[IK 5. IlpuoOpereHue ombITa MPUMEHEHHS OCHOBHBIX METOJOB HAY4YHOTO IO3HAHMS,
UCTIOJIb3yeMbIX B OMOJIOTHH: HAOIIOACHHUS U ONMMCAHMS JKUBBIX CHCTEM, NPOLIECCOB U SIBICHUM;
OpraHHU3aly U MPOBEICHUS OMOJIOTUYECKOTO SKCIIEPUMEHTA, BHIBUKEHHSI TUIIOTE3, BBISIBICHUS
3aBHCUMOCTH MEXKIYy UCCIIETyEeMbIMHU BEINYMHAMH, OObSICHEHUS NOTyYEHHBIX PE3yIbTaTOB
¥ GOpPMYJIMPOBAaHUS BHIBOJIOB C UCIIOIb30BAHUEM HAYUYHBIX MOHATUH, TEOPHI U 3aKOHOB

[1IK- 7 CpopMHpPOBaHHOCTh YMEHHUS MPUMEHSTH MOTY4YE€HHBIC 3HAHUS IS OOBSCHEHUS
OMOJOTUYECKHX MPOLIECCOB U SIBJICHUM, JUISl IPUHATHUS MPAKTUYECKUX PEIICHUN B MTOBCEAHEBHON

KHNU3HU



C Lenblo obecrieueHUs: 0€30MacCHOCTU CBOErO 370POBbSi U 3I0POBbS OKPYXAIOMIMX JIIOJIEH,
COONIIOJIEHHsT  30POBOTO 00Opa3a KH3HH, HOPM TPAMOTHOTO IIOBEIEHHUS B OKpYXaromen
NPUPOJHON Cpefie; MOHMMaHHWE HEOOXOAMMOCTH HCIOJb30BAHUS JOCTHIKEHUH COBPEMEHHOM
OMOJ0TUN ¥ OMOTEXHOJIOTHI 111 palliOHAIILHOTO MPUPOAONOIB30BaHUS.

I1K-10. ChopMupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBEHHBIC NMHCHbMEHHBIC M YCTHBIC
COOOIIeHNs HA OCHOBE OMOJOTMYECKOW MH(POpPMALUU U3 HECKOJIBKUX MCTOYHHMKOB, TPAMOTHO

UCTIOJIb30BaTh MOHATHIHBIN anmnapaT OHOJI0Tun



2. CTpyKTYypa M cojJiep:KaHue 00111e00pa3oBaTeIbLHOM AN CHUINITIHHBI

Bun yueOHo# padoThI O0bem B yacax
O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 72

B T.4.

TEOPETUUECKHUE 3aHATUS 46
[IPaKTUYECKUE U J1a0OpaTOPHBIE 3AHSITUS 26
IpomesxkyTounas arrecrauus’ (1uddepeHnnpoBaHHbIi 3a4€T) +

2.1. O0beM IMCUMILUIMHBI M BUAbI Y4e0HOI padoThI




2.2. TemaTnyecKMid IJIAH U COAEPKAHME JUCHUILIHHBI

HanMeHoBaHme Coz[epmaﬂzne y4eOHOro MaTepuaja (OCHOBHOe H npocbeccnona.nbnou Obnem ®opmupyemble
OPMEHTHPOBAaHHOE) , JIA00PaTOPHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOLY.Ib KOMIIeTeHIIUH
pa3/iesioB U TeM 4acoB
(nIpu HAJMYMH)
1 2 3 4
OcCHOBHOe co/Iep:KaHue
Paznen 1. buosorus kak Hayka. 7KuBble CHCTeMbI H HX OPraHU3alMsA
Tema 1.1. Coneprxkanue y4eOHOr0o MaTepuasia 2
buonorus Bbuonorus — Hayka o xuBoi npupoae. CBs3u OHOIOTHN C 0OIIECTBEHHBIMU, TEXHUYECKIMHU U
B CHICTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKamu, punocoduelt, penuruei, STUKON, 3CTETUKON U MPaBOM.
Oobmas Ponp Ouonorun B (QOpMHpOBAHMM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HayK.
KU3HU MeTtoapl MO3HAHUA KUBOM IpUpOJbl (HAaONIOAEHHE, SKCIIEPUMEHT, OMKMCAHKUE, U3MEpPEHHE, OK-02
KJ1accu(uKanus, MOIEIMPOBAaHUE, CTATUCTUUECKAst 00pabOTKa JaHHBIX ).
JKuBbie cucteMsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus 0nonoruu. OTIudne )KUBBIX CUCTEM
OT Heopranuyeckoi npupoasl. CBOHCTBa GMOCUCTEM U UX pazHOOOpa3ue.
YpoBHU OpraHu3alnx onocucTem: MOJIEKYJIIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHbIM, MOMYIALNOHHO-BUJIOBOM, 3KOCHUCTeMHBIH (OMO - TI€OLEeHOTHYECKUil),
o6unochepHbIi
Pazgen 2 XuMuuecKuii cOCTaB U CTPOEHHE KICTKH 10
Tema 2.1. Conepxanne yaeOHOT0 MaTepuaa 2
XUMHUYECKUH cOCTaB | XMUMUYECKUH COCTaB KJIETKH. XMMHUYECKHE SJIEMEHTHI: MaKpOdJIEMEHThI, MUKPOAJIEMEHTHI.
kieTku. Bona Bonga m muHepanbHble BemiecTBa. @YHKIMM BOJbI U MUHEPAJIBHBIX BELIECTB B KIIETKE.
Y MUHEpaJIbHbIE IMonnep>kaHue 0OCMOTHYECKOTo OaiaHca
BCLIECTBA ITpakTHueckoe 3aHATHE® 2
Ne 1 «buonoruueckass pojib MHUHEpAIbHBIX BEIIECTB B 00ECHEUEHUM >KU3HEIESATEIbHOCTH
OpraHU3MOB, NMPOSIBIICHUs TUCOAIaHCa MUHEPATTbHBIX 2JIEMEHTOBY OK-01, OK-02,
Tema 2.2. Conepxanue yueOHOro MaTepuasa 2 OK-04

2 O6pasoBareiibHas OpraHu3anys BIPAaBEe CAMOCTOATENLHO ONPENENATh OCIIEA0BATENBHOCTh U3YUEHHUs PA3IENIOB U TEM, BXOSIINX B HUX, & TAKKE MEPEPACIIPENENATh KOJINYECTBO
4acoB JJIsl OCBOGHHsI OOYyYalOUMIMMHCS Y4eOHOro Marepuajia, C y4eTOM JIOTHKH (OPMHPOBAHHMSI IMPEAMETHBIX PE3yJbTaToB, OOWMX U NPO(ECCHOHATBHBIX KOMIIETECHIHH,
MEXXIIPEIMETHBIX CBSI3€H C IPYTMMHU AUCIUILIMHAMHU 0011e00pa3oBaTeIbHOTO U 00IIeTpohecCHOHATBFHOTO IUKIIOB yuebHoro miana OI1.

3 Yacel 1abopaTopHbIX pabOT M NPAKTHUECKUX 3aHATUM YUTEHBI B COAEPKAHMU y4eOHOTO MaTepyualia ¥ BXOAAT B 00LIEe KOJIMYECTBO YACOB 110 TEME.



buonornueckun
BAKHBIE XUMAYECKHE
COEIMHEHUS

benku. CocraB u crpoeHue 6e1K0B. AMUHOKUCIOTH — MOHOMEpPHI OenkoB. HezameHuMbIe U
3aMEHHUMBIC aMUHOKHCIIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl OEITKOBOW
MOJIEKYJIbl (TIepBUYHAs,, BTOPUYHAS, TPETHUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonormdeckne ¢GyHKIMU OenkoB. DEpMEHTHI — OHOJIOTHYECKHE
karanu3atopel. CtpoeHue (epmMeHTa: aKTHUBHBIA LEHTpP, CyOcTpaTHas CHenupUuIHOCTb.
KodepmenTtsl. Butamunbl. OTnugust epMEHTOB OT HEOPTAHUYECKUX KAaTaTU3aTOPOB.
VYrneBoapl: MoHOcaxapubl (TIIOKO03a, pubo3a U ae30kcuprbo3a), aucaxapuibl (caxaposa,
JaKTO3a) M TOJHcaxapubl (Kpaxmall, TJIMKOTeH, IeJUII0JI03a). buonmorndeckue QyHKIUH
yraeBonoB. Jlumuael:  Tpurmmuepuabl, Qocdonunuasl, crepounsl. ['mapoduiabHO-
ruapodoOHbIe cBolicTBa. buonormveckne ¢GyHKIMKA JUnuaAoB. CpaBHEHHE YTIIEBOOB,
O0EenKOB M NUOUAOB Kak HMCTOUYHUKOB »Hepruu. HyxneunoBweie kucnotel: JJHK u PHK.
Hykneotnapl — MoHOMEpHI HYKIIeMHOBBIX KucaoT. Ctpoenune u ¢pynkuuu JJHK. Ctpoenue u
¢dbynaxiuu PHK. AT®: ctpoenue u pynkuuu

JlaGopaTopHbIe 3aHTHS (Ha BEIOOD MPENoIaBaTelis)

Ne 1 «Onpenenenue ButamuHa C B IPOAYKTaX MUTAHUS

win «OnpeaeneHne HaIuIus KpaxMaia B IPOAYKTax MUTaHUs

i «[ ' unpopunbHO-THIPOGOOHBIE CBOWCTBA JTUITHIOBY

win «/M3ydeHne KaTaJUTUYECKOM aKTUBHOCTH (EpMEHTOB (Ha IMpUMEpe aMuiIa3bl WU
KaTtasasbl)»

Tema 2.3.

CtpyKTypHO-
(byHKLIHOHATBHAS
OpraHu3aIus KIETOK

Copep:xanue yueOHOT0 MaTepuana

[urtonorus — Hayka o kierke. Kinerounast Teopusi — mpuMep B3auMOJACUCTBUS Ujied U (HaKkToB
B HAyYHOM ITO3HAHUU. MEeTO/bl U3yUeHUs KIETKH.

Krnerka kak nemnoctHast xuBasg cucrema. OOlue npuU3HAKU KJIETOK: 3aMKHYTasl Hapy>KHas
MemOpaHna, monekynsl JJHK kak reneTnueckuit anmapar, cucteMa CHHTe3a OeJka.

Tunsl KJIETOK: JSyKapuoTHYeckas U npokapuotuyeckas. (OCOOEHHOCTH CTPOECHHUS
npokapuoTuueckon kietku. Kierounas creHka Oakrepuil. CTpoeHue 3yKapuOTHYECKOMH
kJIeTKU. OCHOBHBIE OTJIMYHNS PACTUTENbHOM, )KMBOTHOW U rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KJIETOK— KIJETOYHas CTEHKa, MIMKOKaIWKe, UX ¢(yHkouu. I[lnazmarnyeckas
MeMOpaHa, ee CBOMCTBA U (YHKIIUH.

[utoriasma u ee opraHouabl. OmgHomemOpaHHble opranoujsl kietku: OIIC, ammapar
lNonpmxu, mmusocomel. [loayaBTOHOMHBIE OpPraHOWIBI KJIETKHA: MHUTOXOHJPHUH, IUIACTH]IBIL.
[Ipoucxoxxaenne MUTOXOHApUN M TwacTui. Buasl mimactun. HememOpaHHBIE OpraHou[IbI
KJIETKU: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOIH, PECHUYKH, >KIYTHUKU. DOYHKIMH
OpraHOMJIOB KJIETKU. BKiltoueHus.
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Snpo — perynaropHslii eHTp KieTku. CTpoeHue spa: saepHas 000j0uka, KapuoIiasma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KIIETKE

JlabopatopHbie 3aHATHS (Ha BBIOOD MPEIO1aBaTelIs)

Ne 2 «Ctpoenue kieTku (pacTeHusi, )KMBOTHBIE, TPUOBI) U KJICTOUYHbIE BKIIOUCHHS (Kpaxma,
KapOTUHOUIBI, XJIOPOIIJIACThI, XPOMOILIIACTHI)»

i «M3y4eHue CTpOeHHs KJIETOK PacTeHUH, )KUBOTHBIX U OAKTEPHH MOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U UX OIMCAHUE)»

i «[IpoHunaeMocts MeMOpaHbl (I1a3MOJIN3, ACTIIIA3MOJIH3))»

Paznea 3. /KuznenessreJLHOCTDL KJICTKH

Tema 3.1.
OOMeH BelEeCTB
Y TIpeBpAaIICHUC

SHEPrUuu

B KIIETKE

Coneprxkanne y4eOHOro Marepuasia

HpaKTI/IquKOC 3aHATHUC

OOmeH BemiecTB, WKW METa00IU3M. ACCUMUIIALINA (TUTACTUYECKUI OOMEH) U AUCCUMUIISIUS
(3Hepreruyeckuii 0OMeH) — JBE CTOPOHBI €IMHOrO Ipolecca MeradoausMa. Poiab 3akoHOB
COXPAaHEHHUs BEUIeCTBAa W PHEPrMM B NOHMMaHUU MeTalbosin3ma. Tumbl oOMEHa BELECTB:
aBTOTPO(HBIA M TreTepoTpodHBIA. Poilb (epMEHTOB B OOMEHE BEHISCTB WM IPECBPAICHUH
sHeprun B Kierke. PorocuHTe3. CBeToBass M TeMHOBas (a3pl QorocuHTe3a. Peakunm
¢dorocuntesa. DpdexruBHOCTH PoTOCHHTE3A. 3HAUEHHE (POTOCUHTE3A IS )KU3HU Ha 3emIle.
Bnusinue ycnoBuii cpeapl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHHUS! €r0 NPOAYKTUBHOCTH Y
KYIbTYPHBIX pacTeHMH. XeMOCHHTE3. XEeMOCHHTE3Hpylrolue OakTepuu. 3HAYEHUE
XEMOCHHTE3a JJIs KU3HU Ha 3eMiIe.

DHepreTudeckuil 0OMeH B KileTke. Paciienyiennue BemecTs, BbIACIEHNE U aKKYMYJIUPOBAaHNE
SHEPruu B KIIETKE. DTambl SHepreTudeckoro oomena. I'nmukonu3. bpokeHue u ero BUABL.
Kucnopoanoe okucienue, win kiietoyHoe asixanue. OxucnutensHoe (pochopunupoBaHue.
O hEeKTHBHOCTH DPHEPTrETUIECKOTO OOMEHA

Tema 3.2.
Buocunres Oenka

Coneprkanne y4eOHOro MaTtepuania

Peaknum MaTtpuuHoro cuHre3a. [enerndeckas wuHdopmanus u JHK. Peanmuzauus
reHEeTHYeCKO nH(popMaluu B KiIeTke. [ eHeTHIeCKuit Ko/l M €ro CBOMCTBA. TpaHCKpUIIUs —
matpuunblii cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl TPaHCIALMM.
KoaupoBanue amuHokucior. Ponbs pubocom B OuocunTese Oenka

HpaKTI/I‘-ICCKOC 3aHATUC

No 2 «Pemenune 3a1a4 Ha ONpeeIeHUE MOCIE0BATEIIbHOCTH HYKJICOTHUIOBY

Tema 3.3.

Copep:xanne yueOHOTo MaTepuana

OK-01, OK-02,
OK-04
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Bupycsl

Hexnerounsie popmel xu3Hu — BUpychl. McTopus oTkpeitust BupycoB (. V. IBaHOBCKwMi).
OcoOeHHOCTH CTPOCHHS M )KM3HEHHOTO IMKJIA BUpycoB. bakrepuodaru. bonesnu pactenui,
KMBOTHBIX M YE€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmmyHoaedunuta yenoseka (BUY)
— Bo30Oymutens CI1M/]a. [IpodunakTruka pacnpocTpaHeHHs BUPYCHBIX 3a001€BaHUI

Pa3jnen 4. PazMHoKeHHe M HHANBHUIYAJbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.
JKW3HEHHEBIN 1TUKIT
KJIETKHU

Copep:xanue yueOHOro MaTepuana

Knerounblii 1wk, WM SKM3HEHHBIM IMKI KieTku. MHtepdasa u muros. Ilpomeccsl,
npoTtekatomue B uHTepdase. Perumkanus — peakius matpuanoro cunre3a JJHK. Ctpoenne
XpOMOCOM. XpOMOCOMHBII Hab0Op — KapuoTuIl. J{MIIONIHBIN U TarIOUJHBIH XPOMOCOMHBIE
Habopbl. XpomaTtunabl. lLluTonmormueckue OCHOBBI pPa3sMHOXKEHHUS M HMHIUMBUIYaJIbHOI'O
pazButus opraHusmoB. Jlenenue kierku — wmuTo3. Craaum Murtosza. Ilponeccsl,
IIPOUCXOJAIIMNE HAa Ppa3HbIX CTaguAX MUTO3a. DHOJOTMYECKUMH CMBICI  MHUTO3a.
[IporpamMmmupyemast ru0€esb KIETKH - alloNTo3

Tema 4.2.
®opMbl pa3MHOKEHUS
OpraHU3MOB

Copep:xanue yueOHOro MaTepuana

@®opMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrionoe U mojoBoe. Buapl 6ecnoiaoro pa3MHOKEHUS:
JieJICHUE HAJIBOE M MIOYKOBAaHUE OJHO U MHOTOKJIETOYHBIX, CIOPOOOPa30BaHNE, BEr€TaTUBHOE
pasmMHOXeHue. VICKyCCTBEeHHOE KIIOHUPOBAHHE OPraHU3MOB, €r0 3HAUCHHE ISl CENIEKITUH.
[TonoBoe pa3smMHOXeHHE, ero omnyMsl oT Oecnojioro. Meito3. Cranuu meitosa. Ilpoueccsl,
MpoUCXOoAsUIMe Ha craguax wmeno3a. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonoruyeckuii cMbIc U 3HaueHHe Melo3a. ['ameTrorenes — nporecc 00pa3oBaHUS MOJIOBBIX
KJICTOK Y KHMBOTHBIX. ITonoBele kene3bl: CEMEHHUKHA U SIMYHUKH. O6pa3OBaHI/IC " pa3BUTUC
MOJIOBBIX KIJIETOK — TraMeT (CrepMaro30u], sHIEKIeTKa) — CIepMaToreHe3 U OOreHes.
Oco0eHHOCTH CTpOEHUS SIMIEKIETOK U ciepMaTo3ou1oB. Omnonorsopenue. [laprenorenes

Tema 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Copep:xanne yueOHOTo MaTepuana

NunuBunyanpHOE pa3BuTHE (OHTOrEHE3). DMOPHOHAIIBHOE pa3BUTHE (IMOpUOTEHE3). DTalbl
SMOPHOHAIIBHOTO PAa3BUTUS Yy [O3BOHOYHBIX JKMBOTHBIX: JpOOJEHME, TracTpyisiuus,
opranorenes. IloctamOpuoHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO Pa3BUTHSA:
npsMoe, HempsiMoe (JIMYMHOYHOE). BiusHue cpeipl Ha pa3BUTHE OPraHU3MOB; (DaKTOpPHI,
CIOCOOHBIE BBI3BIBATh BpPOXKJEHHBIE ypojacTBa. Poct u pasButue pacteHuil. OHTOreHes3
LIBETKOBOT'O PAaCTEHUs: ABOMHOE OIUIOJOTBOPEHNE, CTPOCHUE CEMEHM, CTAIUH PA3BUTHS

[IpakTrueckue 3aHATHS

Ne 3 «MHpexoHHbIe 3200I€BaHUS ¥ STIHIEMHUH B UCTOPHH Y€JIOBEYECCTBAY.
Ne 4 «BakuuHanust Kak npo(uiIakTHKa HHPEKIMOHHBIX 3a00JIeBaHUN»

OK-01, OK-02,
OK-04
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Pa3jnen 5. HacjiencTBeHHOCTH U M3MEHYHBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIeIOBaHUs

Coneprkanue y4eOHOro MaTepHraia

[IpenMer u 3amauu reHETUKH. Poib HUTONOTMU U SMOPUOJIOTHH B CTAHOBJIEHUU T'€HETHUKH.
Briman poccuiickux u 3apyOeKHBIX YYCHBIX B Pa3BUTHE TEHETUKH. METOIbl TCHETHUKH
(rubpugonornyeckuii, UUTOTEHETHYECKHUM, MOJEKyJIsapHO-reHeTHuueckuii). (OCHOBHBIE
reHEeTUYEeCKUe MOHATHUS. [ 'eHeTHuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpEIIMBaHUM.
3aKOHOMEPHOCTH  HAcJIeIOBaHWs  IPU3HAKOB,  ycTraHoBlieHHble [.  MeHngenem.
MonoruOpuaHOe CKpellMBaHue. 3aKOH eIUHO00pa3us TUOPUIOB IEPBOTO TMOKOJICHHS.
[IpaBuno nomMuHUpOBaHUA. 3aKOH pPaCIICIUICHHUs IPU3HAKOB. ['MIIOTE3a YHUCTOTHI TaMerT.
[TonHoe u HemosHOE AOMHHHUpPOBaHHE. [{urnOpuaHOE CKpelMBaHUE. 3aKOH HE3aBUCHUMOTO
HACJIEIOBaHMs MpHU3HAKOB. LluToreHeTHueckue OCHOBBI JTUTHOPHAHOTO CKPEIIMBAHMS.
AHanuzupyroliee ckpeuBanue. lcnonb3oBaHue aHaIM3UPYIOLIETO CKPEIIMBAaHMUS IS
oTpezieNIeHUs] TeHOTHIIA 0CO0U

[IpakTrueckoe 3aHsATHE

Ne 5 Pemenue 3agau Ha ONpPENENCHHE BEPOSITHOCTH BO3HUKHOBEHUS HACIIEICTBEHHBIX
NPU3HAKOB TIPU MOHO-, [HW-, MOJUTHOPUIHOM M AHAIM3HUPYIONIEM CKPEIIMBaHHH,
COCTABJICHUE N'€HOTUIINYECKUX CXEM CKPEILMBAHUS

Tema 5.2.
CueruieHHoe
HacJIeJOBaHHUE
MIPU3HAKOB

Coneprxkanne y4eOHOro Marepuasia

CuennieHHOe  HacieloBaHWe Tpu3HakoB. Pabora T. Moprana mo cUEMIEHHOMY
HACJIeJIOBaHUIO TeHOB. HapymieHwe creluleHHss TeHOB B pe3yibTaTe KpPOCCHHIOBEpa.
XpoMOCOMHas TeOpHsI HAaCIIeICTBEHHOCTH. | eHeTHYeCKHe KapThl.

['enernka monma. XpoMOCOMHOE OITpE/IeNICHHE MOa. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHbIe W reTeporaMeTHble OpraHu3Mbl. HaciienmoBaHue MpU3HAKOB, CHETJICHHBIX C
TI0JIOM

2 cemecTp

Tema 5.3.
3aKOHOMEPHOCTH
MU3MEHYHUBOCTH

Copep:xaHue yueOHOTo MaTepuana

N3menunBoCTh. BUibl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HacleAcTBeHHasA. Poib cpensl B
HEHACJIEeICTBEHHON M3MEHYMBOCTH. XapaKTePUCTHKA MOAM(PUKALMOHHOM H3MEHYHMBOCTH.
BaprannonHssli pan v BapuanmonHas kpuas. Hopma peakiuu npusnaka. KonnuectBeHHbIE
M KayeCTBEHHbIE MpPHU3HAKM U MX HopMma peakuud. CBoiicTBa MOJU(PHUKAIIMOHHOMN
W3MEHYUBOCTH.

HacnenctBeHHas, wiM TeHOTHNUYECKas W3MEHYMBOCTb. KoMmMOWHATHBHas W3MEHYHBOCTb.
Meiio3 ¥ TOJOBOM MPOIECC — OCHOBA KOMOMHATHBHOM HW3MEHYMBOCTH. MyTalMoOHHas
n3MeHunBoCTh. Kiaccudukarust Myranuii: reHHble, XpOMOCOMHBIE, TeéHOMHBIe. YacTtoTa u

OK-01, OK-02,
OK-04
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NpUYMHBl  MyTanuid. MyrtareHHele  (akToppl. 3aKOH TOMOJIOTHYECKHUX PSJAOB B
HacJIeICTBEHHOU U3MEHYUBOCTU
H. 1. BaBunosa

HpaKTI/I‘-IeCKOG 3aHATUC

Ne 7 Pemnrenune 3a1a4 Ha OIIPCACIICHHUEC BEPOATHOCTH BO3HUKHOBCHHSA HACICIACTBCHHBIX
IIPU3HAKOB IPU PA3JIMYHBIX THUIIAX BSaI/IMOHGfICTBI/IH I'CHOB, COCTABJICHUC TI'CHOTUIIMYCCKHX
CXEM CKPCIIMBAHUA

Tema 5.4.
I'eneruka yenoBeka

Cojnepxkanue y4eOHOro MaTepHuaia

I'eneruxka wyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbI TE€HETUKH YEJIOBEKaA:
FEeHEAIOTUYECKUN, OJNU3HEIOBBIA, ITUTOTEHETUYECKUNM, OMOXUMUYECKUM, MOJIEKYISPHO-
reHetuueckuii. CoBpeMEHHOE OIpe/eiieHHe TeHOTUIA: MOJHOICHOMHOE CEKBEHUPOBAHUE,
TeHOTUNHUPOBaHKE, B TOM uuciie ¢ nomoursto [11{P-ananu3a. Hacnencreennsie 3a00aeBaHus
YeJIOBeKa: TEHHbIC OO0Jie3HW, OOJIE3HM ¢ HACJICACTBEHHOW MPEapaciioioKeHHOCTHIO,
XpoMocoMHbIe 0o0se3Hu. ComaTH4ecKue W reHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHnunel  370poBOTO  OOpa3a JKM3HU, JMATHOCTUKH, TPOPIIAKTHKH H  JICYCHHS
FEHETUYECKUX  Oomne3Hel.  MemuKOo-TeHEeTHYEeCKOe  KOHCYJIbTUpPOBAaHUE.  3HAUYCHHE
MEJIUIIMHCKOM TEHETUKH B TPEIOTBPAIICHHMH W JICUCHWH TEHETHYECKUX 3a00sIeBaHUi
YyeJioBeKa

HpaKTI/IquKOG 3aHATHUC

Ne 8 «CocraBieHue U aHAIU3 POAOCIOBHBIX YCIIOBCKA»

Pa3znen 6. DBoJIIOIMOH

Has OHoJIOrus

(ep]

Tema 6.1.
DBOIIOIMOHHAS
Teopus
U €€ MECTO
B OHoOTHHU

Copep:xanue yueOHOT0 MaTepuana

[IpeanochIKi BOSHUKHOBEHHS YBOIFOIIMOHHON TEOpUH. DBOJIIOIIMOHHASI TEOPUSI U €€ MECTO
B Ouonoruu. BrusHHE SBOMIOIMOHHON TEOpUM Ha pPa3BUTHE OMONOTHMHM U JIPYTHX HayK.
CaunerenbcTBa 3BoNMONMH. [laneoHTonOrNuecKre: mocaea0BaTeabHOCTh MOSBICHUS BUIOB B
MAaJeOHTONIOTUYECKON JIEeTONMUCH, TepexoaHbie Gopmbl. buoreorpaduyeckue: CXOACTBO H
paznuuue ¢ayH U GJIop MATEPUKOB U OCTPOBOB. DMOPUOIOTHYECKUE: CXOJICTBA U PA3ITHUUS
SMOpPHUOHOB PAa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIC, PYAUMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMUYECKUE:
CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTeH y BCeX
YKUBBIX OPTaHU3MOB.

OpomonronHast Teopus Y. JlapBuna. IIpeanochbUlku BO3HUKHOBEHHUS JapBHUHHM3MA.
JIBrokymue cuiabl DBOJIONMU BWAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPH

OK-01, OK-02,
OK-04
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OTPaHUYECHHOCTH PECYPCOB, HEONpeneiéHHAsh M3MEHYHMBOCTh, OOphOa 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBonronus

Copep:xanue yueOHOro MaTepuana

Cunrernueckas teopust 3Bosonuu (CTI) u €€ OCHOBHBIE MOJIOKEHUS. MUKPOIBOIIOIHS.
[Tomynsauus Kak equHUIA BUIA U 3BOIIOLUY.

JBmkyne cuibl ((aKTOpPBI)IBOIIONMH BHAOB B IpHpoJe. MyTalMOHHBIM Hpouecc
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BOJHBI W Jpeld reHoB. M3omsauus u
murpanua. EctectBeHHbIi oTOOp — HampaBistomuid  dakrop sBomoruu.  Dopmbl
€CTECTBEHHOro 0TOopa. IIpucnocoGiieHHOCTh OpraHu3MOB Kak pe3yibTaT 3BOJIOLMUU.
[Tpumepsl mpHUCTIOCOONIEHUH y OpraHu3MoB. ApoMopdo3bl W HAUOATanTanuu. Bum u
BugooOpa3oBanue. Kpurepuu Buga. OcHOBHbIE pOpMBI BUA000Pa30BaHus: reorpaduueckoe,
9KOJIOTHUYECKOE

Tewma 6.3.
MaxkpoaBontonus

Copep:xanue yueOHOro MaTepuana

Maxkpospomtorusi. DopMbl IBOJIOLMU:  (PUIETHYECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napauenpHas. HeoOpaTuMocTh 3BONIOIMU

IIpakTnueckoe 3anatue (Ha BBIOOP MpenoiaBaTes)

Ne 9 «CpaBHenue BUJI0B 10 MOP(OIOTHUECKOMY KPUTEPUIOY
i «Onucanye Npucnoco0IEHHOCTH OPraHu3Ma U €€ OTHOCUTENIBHOIO XapakTepay

Pasznen 7. Bo3HUKHOBEHHE U PAa3BUTHE )KU3HU HA 3emie

Tema 7.1.
3apoxacHue
U pa3BUTHE KU3HU

Copep:xaHue yueOHOTo MaTepuana

JloHay4yHble NPEICTABICHUS O 3apOXKACHUM KU3HHU. HaydHble rMnoTe3bl BO3ZHHKHOBEHUS
KU3HM Ha 3emiie: abMoreHe3 M MaHCIepMus. XuMHUecKas 3BONoLns. AOHOTreHHBIN CHHTE3
OpraHMYECKHUX BEUIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE TMOJATBEPKICHHE
XUMUYeCKON s3Bostolnu. HaudanbHble sTambl Ouosnoruueckoi spomronuu. ['unoresa PHK-
Mupa. PopMHUpOBaHHE MEMOpPAaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IMPOTOKIETKH. llepBbie
KJIETKHU U UX 3BOIIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3paMm U nepuogaM. Karapxeit. Apxeiickas u mpoTepo3oickas
opbl. Ilanmeo3oiickas spa u e€ mnepuoabl: KeMOPHHCKUN, OpPJOBUKCKHMNA, CHUIYPUHCKHUH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIA, TEPMCKH. Me3030iicKas 3pa U €€ Mepruoibl: TPUACOBBIM,
Iopckuid, MenoBod. KaliHo3oiickass spa W €€ NepuoAabl: MaJeOreHOBBIM, HEOI€HOBBIH,
AHTPONOT€HOBBIIA.

Tema 7.2.
Cucrema

Copep:xanne yueOHOTo MaTepuana

Cucrema OpPraHMYECKOro MHpa Kak OTpakKeHHe HBOMIONUUA. OCHOBHBIE CHCTEMATHYECKHE

OK-01, OK-02,
OK-04
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OpraHn4€CcKoro Mupa.

I'pylIibl OpraHu3MoOB. XapaKTepI/ICTI/IKa KiImMaTa U I'€OJJOrHYCCKHX ITPOLECCOB. OCHOBHBIC

[Ipoucxoxnenue 3Tanbl 3BOJIONMU PACTUTENBHOIO W JKMBOTHOTO Mupa. ApoMopdo3pl y pacTeHUd u
YeJI0BEKA — KUBOTHBIX. [TosIBNIEHME, paclBET U BBIMUPAHUE IPYII KHUBBIX OPraHU3MOB.

AQHTPOIIOTEHE3 OBonronusl  4enoBeKa. AHTpPONOJOrus Kak Hayka. Pa3BuThe mpeicTaBieHUH O
IIPOUCXOKACHUU 4eroBeka. Meroabl u3ydeHusi aHTponoreHe3a. CXOICTBa M pa3iavuus
4elloBeKa W KUBOTHBIX. CHCTEMaTH4ECKOE IIOJIOKEHHE 4YesloBeKa. JIBHKyliue Cuilbl
(paxropsr) anTpomoreneza. HacnencTBeHHas M3MEHYMBOCTb M €CTECTBEHHBIH OTOOp.
OOu1ecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUH TPy, MBIIIJICHUE, PEYb

Tema 7.3. Coneprxkanue y4eOHOr0o MaTepuasia 2
OcHoBHbIE CTaIUU OcCHOBHbIE CTaJMM W BETBU SBOJIOLUM YEJIOBEKAa: aBCTPAJIONUTEKH, UETOBEK YyMEblid,
OBOJIIOLIMHM YelIoBeKa | YenoBek MpAMOXosiiuii, YenoBek HeaHAepTalbCcKuil, UenoBeKk pa3yMHBIH COBPEMEHHOTO
tuna. Haxonku MCKomaeMpIX OCTaHKOB, BPeMs CYIIECTBOBAHHS, 00JIACTh PACIIPOCTPAHEHHUS,
00BEM I'OJIOBHOI'O MO3ra, 00pa3 >KU3HHU, OPYAUs.
UYenoseueckne pachkl. OCHOBHBIC OOJIBIITUE pachl: €BPOICOWIHAS (€Bpa3WiCKas), HETPO-
aBcTpaJiouJiHast (PKBaTopuaibHas), MOHIOJOUAHAs (a3uaTcKo-aMepUKaHCKas). UYepTbl
MPUCIIOCOOJICHHOCTH TPEICTABUTENICH YEIIOBEUECKUX pac K YCIOBHSM CYIIECTBOBAHUS.
EnuncTBO yenoBeueckux pac. Kpuruka pacuzma
[pakTrueckoe 3ansTre (Ha BBIOOP MperoaaBaress) 2
Ne 10 «Bpems u yTu pacceneHust YyesloBeKa I10 MIaHeTe»
nin «IIpucrnocoOneHHOCTh YeoBeKa K pa3HbIM YCIOBUSAM cpelibl. BiusiHue reorpapudeckoit
cpeabl Ha MOP(OJIOTHIO U (PU3NOJIOTHIO YEJIOBEKa
Pa3nen 8. Opranu3msbl U OKpy:Kamas cpeia 4
Tema 8.1. Conepxanue yueOHOro MaTepuasa 2
Oxosorus DKoJIOTHs KaK HayKa. 3a/laud U pa3/ieNbl 3KOJIOrHMU. MeToibl SKOJIOTHYECKUX HCCIeI0OBaHNH.
Kak Hayka. Cpenpl DKOJIOTHYECKOE MHPOBO33PEHHE COBPEMEHHOI0 yesoBeka. Cpelpl 0OMTaHMSI OpPraHU3MOB:
KU3HU. BOJIHAs, HA3eMHO-BO3/YyIIHAs, IOYBEHHAs, BHYTPUOpPraHU3MEHHas. OKOJOTHYECKHE
DKoJ0rn4ecKkue ¢dakropel. Krnaccudukamus skonornueckux (akTopoB: abUMOTHYECKUE, OMOTHYECKHE H OK-01, OK-02,
(bakTopbl aHTpororeHHsle. JleiictBue 5skojoruyeckux (HakToOpoB Ha OpPraHu3Mbl. AOGMOTHYECKHE OK-04, OK-07

(hakTOpBI: CBET, TEMIEpaTypa, BIAKHOCTh. DoTonepuoan3m. [Ipucnocobienns: opraHu3MoB
K JAeiicTBui0 abuoTudecknx (QakTopoB. buonornyeckue putmbl. buotndeckue (akToOpbl.
Buapl OMOTHUYECKMX B3aMMOJEHCTBHI: KOHKYPEHIIMs, XHWIIHHYECTBO. [lapasutuswm,
MyTyalIu3M, KOMMEHCATU3M (KBapTUPAHCTBO, HAXJICOHMUYECTBO), aMEHCAIIN3M, HEUTPAIIU3M.
3HavyeHNe OMOTUYECKMX B3aWMOJCHCTBUU JJIsi CYIIECTBOBAHHS OPTaHW3MOB B MPHUPOIHBIX
cooOIecTBax
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Tewma 8.2. Coneprxkanue y4eOHOr0o MaTepuasia 2
DKOJIOrH4ecKue OKOJIOTUYECKHE  XapaKTEpUCTUKU mnonyiasiuuud. OCHOBHbIE IOKA3aTelnd  MOMYJSALHUU:
XapaKTePUCTUKH YUCIEHHOCTb, IUIOTHOCTb, POXJIAEMOCTb, CMEPTHOCTb, MIPUPOCT, MHrpauus. JlMHaMuka

HOMYJISILIUU YHUCJIEHHOCTH MOMYJISIIMY U €€ Perysiius

IIpakTHyeckoe 3aHsTHE 2
Ne 11 «Iloncy€T NIOTHOCTH NONYJISAIMI pa3HBIX BUJIOB PACTEHUI»
Paznen 9. Cool1ecTBa M YKOJOrHYecKHEe CHCTEMBbI 10 OK-01, OK-02,

Tema 9.1. Coaepkanne yuaeOHOro MaTepuaa 2 OK-04, OK-07

CoobuiectBa CoobmectBo  opraHu3smMoB  —  OuoneHo3.  CrpykTypsl ~ OuoleHo3a:  BHIOBaf, IIK*

OpPraHHU3MOB, IPOCTPAaHCTBEHHAsA, Tpoduueckas (numesasi). Bunsl-nomunantel. CBs3u B OHOIIEHO3E.

9KOCHCTEMBI Okonorndyeckue cucrteMbl (d9kocuctembl). [loHaTrne 00 »KocucTeMe W OHOTEOICHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTbl, KOHCYMEHTBI, PEIYLCHTBHI.
KpyroBopot BemiecTB M MOTOK PHEPTUM B dKOcHcTeMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u ceru. OCHOBHBIE IOKa3aTelId 3KOCUCTEMBI: OHoOMacca,
MPOAYKIMSL. DKOJIOTHUYECKUE MUPAMUJBL: MPOIYKIUH, YUCIEHHOCTH, OMomMaccel. CBolicTBa
HKOCHUCTEM: YCTOMUMBOCTb, cCaMOperysnus, pazputue. Cykneccus

Tema 9.2. Copep:xanue yueOHOro MaTepuana 2

IIpuponuseie [Ipuponnble SKOCHCTEMBI. DKOCHUCTEMBI peK U 03€p. ODKOCUCTEMa XBOWHOIO WM

9KOCHCTEMBI LIIMPOKOJINCTBEHHOIO  JIeca. AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpO3KOCHCTEMBI.
YpOoskocucreMbl. buonornueckoe M XO3SMICTBEHHOE 3HAUYE€HHWE AarpodKOCUCTEM U
ypboskocucteM. buopasHooOpasue kak ¢aktop ycroiumBocTu skocucteM. CoxpaHeHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

Tema 9.3. [IpakTnueckoe 3aHATHE 2

buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipi, coctaB u ctpykrypa 6uochepsr. Kupoe

rio0anbHas BemectBO M ero ¢QyHkuun. OcobeHHocTH OHocepbl Kak TII00aJbHOW 3KOCHUCTEMBI
skocucrema 3emin | JluHaMuYeckoe paBHOBecMe W oOparHas CBsizb B Oumocdepe. KpyroBopoTsl BemiecTB u
OMOT€OXMMHUYECKUE LHKIBl JJIEMEHTOB (yrjepona, a3oTa). 30HAJBHOCTh Ouocdepsl.

OcHOBHbIE OMOMBI CYIIN

Tema 9.4. IIpakTHyecKoe 3aHATHE 2

Bnusinue YenoBeuecTBO B Ouochepe 3emiau. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['nodanpHbie
AQHTPOIIOTEHHBIX sKosioruueckue mpodaembl. CocylecTBOBaHHE NPUPOAbI M uenoBeuecTBa. CoxpaHeHHE

(akToOpoB Ha Ouopa3zHoOOpa3usi Kak OCHOBa ycroiuuBocTH Ouoceprl. OcHOBa palloOHaIbLHOIO

6uochepy yIpaBJIeHUs] MPUPOJHBIMH pecypcaMH M MX HCHOJb30BaHUE. JIOCTHXKEHHMs OMOJIOTMH U
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‘ OXpaHa MPHUPOJIbI

IIpomeskyTounasi arrectanus (1uddepeHInpoBaHHbIN 3a4eT)

*k*k

Bcero:

72
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3. YciaoBusi peaju3anum nNporpaMMbl 001eo0pa3oBaTebHON JUCITUNIMHBI
3.1. Jlna peanu3anuM NPOrpaMMbl IMCHUIUIMHBI JOJAKHBI OBITH NPEIyCMOTPEHbI
cIeyIolue crenuaabHble MOMEeIeHHs:

Kabuner «buonorum», oCHallEHHBIM O0OpyIOBaHMEM: CTOJ JAEMOHCTPALMOHHBIA (C
PAaKOBUHOW, MOJBOAKOM M OTBEACHUEM BOJIbl, CAHTEXHUKOW, SJIEKTPUYECKUMH PO3ETKAMH,
aBTOMAaTaM{ aBapUHHOIO OTKJIIOUEHUS TOKa), 1a00paTOPHBIM OCTPOBHOM CTOJ (IBYXCTOPOHHHUH,
c 3alUTHBIM, XUMOCTOUKUM
U TEPMOCTOMKHM IIOKPBITUEM, HAJCTOJNbEM, C IIOJACBETKOM M JIJIEKTPUUYECKHUMHU PO3ETKAMHU,
MOJBOAKOM W OTBEJCHHEM BOAbBI M CAHTEXHUKOH), CTyd JaOOpPaTOPHBIA MOBOPOTHBIM,
pEryJINpyeMbIil 110 BBICOTE.

[TpumepHBIii TepedeHb AEMOHCTPAIMOHHOTO U JIA00PaTOPHOTO 000PYIOBAHHUS.

JleMmoHCcTpanmoHHOE 000PYAOBaHNE U TIPUOOPHI:

— KOMIUIEKT BJIQXKHBIX IIPENapaToB I€MOHCTPALMOHHbIN

— KOMIUIEKT repOapHeB 10 CUCTEMAaTHKE PACTEHUH C ONPENIeTUTEIbHBIMA KapTOUKaMU
—  KOMIUIEKT KOJUIEKIIMHM IEMOHCTPalMOHHBIN

— 1 poBON MUKPOCKON OMHOKYISPHBIN (C Kamepoil)

JlaGopaTopHo-TexHONIOTHUYECKOE  OOopynoBaHue  (JabopaTopHoe  00OpyAOBaHHE,

puOOpbI, HAOOPHI [Tl SKCIIEPUMEHTA, UHCTPYMEHTHI):
—  MOJIENH, MYJISKH, allllJINKaluu
—  KOMIUIEKT MOJIeNeH-anIuIMKalUi JEMOHCTPAIMOHHbIN
— KOMIUIEKT aHATOMHYECKUX MOJIENEH 1IeMOHCTPAlMOHHBIN
— Ha0Op MaJeOHTONIOTUYECKUX MYISDKEH
— KOMIUIEKT OOTaHUYECKUX MOJIETIEH 1IeMOHCTPAIMOHHBIN
— KOMIUIEKT 300JI0TMYECKUX MOJENEN JEMOHCTPAIMOHHBIN
—  KOMIUIEKT MYJISDKEN JEMOHCTPAIIMOHHBIN
— CKeJeT 4elloBeKa
— TOpC YenoBeKa pa300opHbIN
— KOMIUIEKT MOAeNen
— KOMILJIEKT CKEJIETOB Pa3JIMYHBIX KJIACCOB KUBOTHBIX
— Tabmuuel penbedHbIe
— JIEMOHCTpAIMOHHBIC yUeOHO-HATJISATHBIE TTOCOOUS
— KOMIUIEKT MOPTPETOB I 0popMiIeHHs kKabuHeTa
— nmabopaHTCKas 11 KaOuHeTa OMOIOTUU U DKOJIOTUHU
— CTOJ C AUKaMU JJIs XpaHEHUs/TyMOOi
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— Kpecio opucHoe
—  CTOJI JIaOOPAaTOPHBIA MOCUHBIH
— CYyWIWIbHAs MaHeNb JUIs IOCY bl
— mKad a1 XpaHeHHs YI4eOHBIX TTOCOOUH
— mkad A7 XpaHEHHS BIaXXHBIX MPENapaToB, 3aMUPAIOIIUNACS HA KITIOY
— mKad A XpaHeHHs J1abopaTOPHOU IMOCYIbI/TIPHOOPOB
— 1abOpaHTCKUM CTON
—  CTyJ J1abOpaTOpHbII
— KOMIUIEKT epIlei Ui MBbIThsI JAOOPaTOPHOM MOCYIbI.
[IpumepHBIii 1HEepeyeHb JIEMOHCTPALMOHHOIO M JaOOpaTopHOro oOOOpYyIOBaHUS HOCUT
PEKOMEHIaTENIbHBIN XapaKTep.
3.2. UnopmannonHoe odecnevenne peajusanum NporpamMmbl
JUis peaM3anie  MPOTPaMMBl JUCIHUILIUHBI OMOMMOTEUHBI (DOHI 00pa3oBaTeILHOM
OpraHu3ali JIOJDKEH MMETh IEYaTHBIC /WU SJIEKTPOHHBIC YYEOHHKH M pa3paboTaHHBIE B
KOMIUIEKTe C HUMH y4eOHble TocoOus (MPH HAIWYHH), JOMYIIEHHbIE K HCIOJIB30BAHUIO MPHU
peanu3zanuu  00pa30BaTENIbHBIX MPOTPaMM CpeIHEro Mpo(eccCHOHATBLHOTO 00pa30BaHUA,
peanu3yeMbIX Ha 6aze OCHOBHOTO 00Iero obpaszopanus’.
[Ipn peanuszanuu nporpamMmbl AMCHUILIMHBI BO3MOXKHO HCIIOJIb30BAaHUE 3JIEKTPOHHBIX
0o0pa30oBaTeNbHBIX  PECYpCcOB,  JONYUIEHHBIX K  MCIOJB30BAaHMIO MpPU  pealu3aluu

O6paBOBaTeJ'IBHBIX mporpaMm CpCaHEero 06IJ_ICFO 06pa30BaHI/I$[5.
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4. KoHTPOJIb U OlleHKA Pe3yJbTATOB 0CBOEHHUSI 00111e00pa30BaTeJIbHOI AU CIUTNIIHHBI

KoHTpoJIb U oOlleHKa pe3ylbTaTOB OCBOCHUS O0IIe00pa30BATEIBHON UCIIUTUTHHBI

PaCKpBIBAIOTCS Uepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HAapaBIeHHbIC Ha (JOPMHUPOBAHUE OOLINX

u HpO(beCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II‘/'I I10 pasgciaM U TEMaM COACPKaHUA yqe6Horo Marcpualia.

Oo6masi/npodeccuonanbHast
KOMIeTeHIHA

Pa3zgen/Tema

Tun OLIEHOYHBIX

MeponpusiTUs

OK O01. BsiOupath crocoOsb
peleHus 3aja4
npodeCcCuOHATBLHON
JESTEIIbHOCTH MPUMEHHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

Temrr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.411-0/c®, 9.511-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cy»xaeHue 1o Borpocam
JEKLIUU

Pazpabotka rimoccapus
3amnojaHEeHUe  CPaBHUTEIBHBIX
TadJIUIL

TectupoBanue

YcTHbI onpoc

JIMKTaHT Ha WCMNOJb30BaHHUE
apryMEeHTOB, OHOJOTHMYECKON
TEPMHHOJIOTHMH U CUMBOJIMKH
NunuBunyanbHas
camocTosTelbHas paboTa
IIpencraBinenue  pe3ysbTaToOB
NPaKTUYECKUX paboT
KonTtposnbHbie paboTbl

3aiuTa TBOPUYECKUX padoT

3amura WHIMBUYaIbHbBIX
MPOEKTOB
Brinonnenune 3alaHUHA

MIPOMEXKYTOUYHOM aTTECTAUH

OK 02. UcnonwzoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemas JUCKyCCHs IO

COBpPEMEHHBIE cpeacrea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JIeKIHH

IIOHCKaA, aHaJIn3a 71_73, 81, 82, 91_931 Pa3pa60TKa MEHTaIbHOU

EHq)OpMaI_II/II/I e O4ll-o/c, 9.3M-ofc, 10.1, Eﬁzﬁgﬁﬂnrgﬁﬁz

u uH()OPMAIIMOHHBIC 10.2, 10.3MT-o/c, 11.11I-0/c 71abOpaTOPHBIX paboT

TEXHOJIOTUU [UIS BBITOJHEHHS [IpencraBiaeHue  pe3ysbTaTOB

3a/1a4 npodeccuoHaIbHOM MPAKTUYECKUX paboT

JeSITeIbHOCTH [TpencraBieHne yCTHBIX
COO0IIIeHUH ¢ pe3eHTalueH,
MOJrOTOBJIEHHBIX 10 MIEPEYHIO
HCTOYHUKOB,
PEKOMEHTI0BaHHBIX
peroiaBaTeseM

OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxeHNE IO BOIPOCAM

B3aUMO/ICHCTBOBATh U | 43,51-54,6.1-6.3,7.1-7.3, | AeKuuu

pabotath B

KOJUJICKTUBE H 8.1 8.2 0.1-9.3 HpeI[CTaBJICHI/Ie PE3YJIbTAaTOB
KOMARAC 9.4T-o/c, 9.5T-ofc, 10.1, gg;ﬁ?iﬁg:;ﬁfpam
102, 10.3M-ofe, T1.1To/c | g oo e D et
ITPOCKTOB
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OK 07. ConeiicTBOBaThL
COXPaHECHHIO OKpYy’Karoten
Cpellbl, pecypcocOepeKeHHIO,
MPUMCHSITh 3HAHUSA
o0  W3MEHEHWH  KJIMMarTa,
IIPUHLIMIIBI OepeKITMBOTO
Mpou3BOACTBA,  3(PPEeKTUBHO
JIeHCTBOBATH

B UpPE3BBIY aMHBIX CUTyaluAaAX

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-43, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.3IT-o/c, 11.111-0/c

OO6cyxaeHue mo Bompocam
JEKIHU

Pa3pabotka rioccapus
3anojaHEeHUe  CPaBHUTEIbHBIX
TadJIHIL

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha WCNOJb30BaHUE
apryMeHTOB, OHOJIOTMYECKOM
TEPMUHOJIOTHH U CHMBOJIUKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue pe3ynbTaToOB
NPaKTUYECKUX paboT
KoHnTponbHbie paboThl

3amuTa TBOPUYECKUX padoT
3amura WHUBUAYaIbHbBIX
MIPOEKTOB

Brimonnenune 3amanui
MIPOMEKYTOUHOM aTTeCTaINH
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