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1. IOSICHUTEJIBHAS 3AIIUCKA

1.1. O0aacTh npuMeHeHUs1 IPOrpaMMbl y4eOHOM AW CHHUIIIMHBI

[IporpamMma o6me00pa3zoBaTebHON y4eOHON AUCIUILTNHBI «BUONOTHS» TpeIHa3HAYCHA TS
u3ydeHus: OWOJIOTMM B TPO(PECCHOHANBHBIX 00pa30BATENBHBIX OPraHU3AIUAX, PEATH3YIOLINX
o0pa30BaTeNpHyI0 MPOrpaMMy CpEIHEro oO0Imero oOpa3oBaHUs B IpeleiaX OCBOSHUS OCHOBHOM
npodeccuoHaibHON obpazoBarenbHoit porpammbl CITIO (OITOIT CITO) Ha 6a3e OCHOBHOTO OOIIETO
00pa3oBaHMs IPU MOATOTOBKE KBATH(DUIIMPOBAHHBIX PAaO0YMX, CIYXKAIIUX M CIIEHUAINCTOB CPEIHETO
3BeHa. [Iporpamma paspabortana Ha ocHoBe TpeboBanuii ®I'OC cpemHero obmiero odpa3oBaHUs IO
cnenuanbHocTd 20.02.01.0k050rnueckas 0€30MacHOCTh MPUPOAHBIX KOMIUIEKCOB IPEIBSIBISEMBIX K
CTPYKTYpE, COJICPKAaHHUIO U PE3yJIbTaTaM OCBOCHUS YUeOHOH MUCIMILIHNHBI « BHONIOTHS», B COOTBETCTBUH
¢ PexoMenaanusMu 1o opraHu3anuy NOJIYYEeHHUs! CPEIHEro 001Iero o0pa3oBaHus B MPEIeIax OCBOCHHS
00pa3oBaTeNbHBIX MPOrPaMM CPEIHETO MPOPECCHOHATHLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOT'O OOIIETO
oOpazoBanust ¢ yderoMm IllpuMepHO#l OCHOBHOH 00pa3oBaTENbLHONW MPOTPaAMMbI CPEAHEr0 OOIIEeTo
oOpa3zoBaHus, 0100pEeHHOH perieHneM GeaepatbHOro yueOHO-METOAMYECKOT0 00beTUHEHHS IO 00IIeEMY
00pa3oBaHHIO

1.2. Hesn u 3axa4m y4eOHOM AN CUMIIMHBI:

ConeprxaHue MporpaMMbl Y4eOHOW TUCHMILIMHBI «bHosornsy», HampaBIeHO Ha JOCTHKCHHE
CIICAYIOIIHNX TICTICH:

nojy4yenue (pyHaaMeHTANbHBIX 3HaHMH o Omonormueckux cucremax (Knerka, Opranusm,
[Momynsitus, Bun, DkocucreMa); HCTOPHH PA3BUTHS COBPEMEHHBIX MPEJICTABICHUI O XKUBOW MPUPOJIE,
BBIJIAIOMINXCS OTKPBHITUSAX B OMOJIOTMYECKOW HayKe; POJM OHOJIOTMYeCKOW HAayKd B (OPMHUPOBAHHU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA; METOAAaX HAYYHOTO MTO3HAHUS;

OBJIa/IeHHe YMEHUSIMH JIOTHYECKH MBICIHTH, OOOCHOBBIBATH MECTO U POJIb OMOJOTHUYECKHX
3HAaHUI B TPAKTUYECKOH NEATEILHOCTH JIIOJCH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHIl; ONpPEIeIsTh
KUBBIE OOBEKTHI B TNPHPOJE; MPOBOAUTH HAOIIOJACHUS 32 SKOCHCTEMaMH C LENbI0O MX OIUCAHHUSA U
BBISIBJICHHSI €CTECTBEHHBIX W aHTPOIIOT€HHBIX U3MEHEHH; HAaXOUTh U aHAJTU3UPOBATh MHPOPMAIHIO O
KHUBBIX 00BEKTAX;

Pa3BUTHE MO3HABATEJIBHBIX HHTEPECOB, MHTEIUIEKTYAILHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yyJaroImuxcs B MpoLecce U3y4yeHHsl OMOJIOTMYECKUX SBJICHHI; BBIAIOIINUXCS JOCTHKEHUM Onosoruuy,
BOIIEANINX B OOIIEYETIOBEYECKYIO KYyIbTYPY; CIOXKHBIX HWIPOTHBOPEUMBBIX IyTE€H Ppa3BUTHUS
COBPEMEHHBIX HAYUHBIX B3IJIAI0B, 1€, TEOpHUil, KOHIENIUH, TUIOTE3 (O CYIIHOCTH U MPOUCXOXKIECHUH
KU3HH, YEJIOBEKa) B X0/Ie padOThI ¢ pa3IMUHBIMU UCTOUHUKAMH HH(OPMALINN;

BOCIIMTAaHUe YOEXJIEHHOCTH B HEOOXOAMMOCTH TMO3HAHUS KUBOW MPUPOABI, HEOOXOAUMOCTH
PaIMOHAITFHOTO MTPUPOIOTIONIE30BAHMSI, OEPEKHOTO OTHOIIEHHSI K TPUPOIHBIM PeCypcaM U OKpYy Karoien
cpezne, COOCTBEHHOMY 3/I0pOBbIO; YBaXKEHHS K MHEHHUIO ONIOHEHTAa MpU OOCYXKIEHUU OHOJIOTHYECKUX
npo0em;

UCIIOJIb30BAHHE TPHOOPETEHHBIX OMOJOTHYECKMX 3HAHWHA M YMEHHMil B IOBCEIHEBHOU
KU3HU IS OLEHKH ITOCIIEICTBUI CBOCH JeSITeTHbHOCTH (M ACITEIBHOCTH APYTHX JIFOJIEH ) IO OTHOIICHHUIO
K OKpyXalomiel cpene, 3[0pOBBIO JPYruX IO U COOCTBEHHOMY 3/0pOBbIO OOOCHOBaHHME H
co0oieHre Mep NpopUIaKTHKU 3a00JIeBaHU, OKa3aHHe EePBOM MOMOIIU MPU TpaBMax, COOII0IeHNE
MIPaBUJI TOBEICHUS B IPUPOJIE.

[IporpamMma y4yeOHOM qucHUIUIMHBL «bHOJIOTHA» SBISETCS OCHOBOM Ui pa3paboTKH pabounx
nporpaMM, B KOTOpBIX IpodeccHoHalbHbIe 00pa30BaTeNIbHBIE OpPraHU3aLUH, peaTU3yIoIue
o0pa3oBaTeNbHYIO TIporpaMMy cpenHero oomero odpazoBanus B npenenax ocsoenust OIIOIT CIIO na
06a3ze  OCHOBHOro oOmero oOpa3oBaHUs, YTOUHSIOT COJAEp)KaHWE  YyuyeOHOro  MaTepuana,
MOCTIEIOBATEIPHOCTD €TI0 U3YUSHHSI, paclipeieliecHue YIeOHbIX YacoB, TEMAaTHKY pedepaToB (I0KIaI0B),
BUJIBI CAMOCTOSITENIBHBIX PabOT, YUHTHIBAs CHEIUPUKY MPOTPaMM MOJATOTOBKH KBATU(DHUITUPOBAHHBIX
pabouux, CIy)KalluX U CIEIUAIUCTOB CPETHETO 3BeHA, OCBAUBACMOI MPO(ECCHH WITH CIIEIIHATbHOCTH.

2. OBIIASI XAPAKTEPUCTUKA YYEBHOW JUCIHUIIIVNHEL.
buonorus — cucrema Hayk, U3y4arolas BCE aClEKThl )KU3HU, HAa BCEX YPOBHAX OpraHU3aluu
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JKUBOTO, HAYMHAsi C MOJIEKYJISIPHOTO M 3akaHuuBas OuochepHbM. OOBEKTaMH H3ydeHHs] OWOIOTHH
SIBIISTIOTCS )KUBBIE OPTaHU3MBI, X CTPOEHHE U )KU3HEACITEIbHOCTh, NX MHOT000pa3ue, MpOUCX0XKICHHE,
9BOJIIOLUS M DPACHpENeNIeHHE XHUBBIX OpraHu3MoB Ha 3emie. OOmass OMOJOrHs HM3ydaeT 3aKOHbI
HCTOPUYECKOTO M MHIMBUAYAILHOTO Pa3BUTUSI OPraHU3MOB, OOIIME 3aKOHBI )KU3HU U T€ OCOOCHHOCTH,
KOTOpbIE XapaKTepHBI AJISl BCEX BHUJOB JKMBBIX CYILECTB Ha IUIAHETE, a TAKXKe UX B3aUMOJEHCTBHE C
OKpyXarolel cpenoil. buomorus, Takum oOpazoMm, SBISETCS OJHOW M3 OCHOBOIOJATAIONIUX HAYK O
KHU3HH, OBJIAJICHUE OMOJIOTMYECKMMHU 3HAHUSAMU — OJHUM M3 HEOOXOIMMBIX YCIOBHUH COXpaHEHHs
KU3HM Ha TaHete. OCHOBY cOJepKaHUs Y4eOHON MUCHUIUIMHBI «BHOOTHS) COCTABISIOT CIEIYIONIHE
BEAYIINE UJIeU: OTINYUTENIbHbIE IIPU3HAKHU )KUBOM IIPUPObI, €€ YPOBHEBAsI OPraHU3alus U 3BONIONM. B
COOTBETCTBHHM C HHMH BBIJCIICHBI COJIEpKATEIbHBIC JIMHUU: OUOJIOTHS KaK HaykKa; OMOJOrHYecKHe
3aKOHOMEPHOCTH; METO/Ibl HAYYHOT'O TO3HAHMSL; KJIETKa OPraHU3M; MOMYJISLMS; BUI; IKOCUCTEMBI (B TOM
gucne ouochepa).Conepkanue ydeOHON MUCHUILIMHBI HANIPABICHO HA MOATOTOBKY OOYYAIOIIUXCS K
pELICHUIO BAa)KHEHIIMX 3ajad, CTOALIMX Iepe] OMOJIOrMYecKod HayKod, — M0 paldOHAIbHOMY
MIPUPOJIOTIONIB30BAHNIO, OXPAaHE OKPYKAIOLIEH Cpelibl U 370POBbS JIIOJICH.

B npodeccuonanbHbIX 00pa3oBaTeIbHBIX OPraHU3ALMSIX, PEATU3YIOLUIMX 00pa3oBaTEIbHYIO
nporpaMmy cpenHero odmiero oopasoBanus B mpezaenax ocBoenus OITOIT CITO na 6Gaze OCHOBHOTO
obmiero oOpa3oBaHus, U3ydyeHHE Y4eOHOW IUCUMIUIMHBI «bHOJOrus» HMMeeT CBOM OCOOCHHOCTH B
3aBHCUMOCTH OT MPOohmiIs MpodheCCHOHATFHOTO 00pa3oBaHus, 0a3HUPyeTCsl Ha 3HAHHIX 00YJaroImuXcs,
MOJIyYEHHBIX IPU U3yYEHUN OUOJIOTUH, XMMUH, (PU3HUKH, reorpaguy B OCHOBHOI LIKOJIE.

IIpu ocBoenun mnpodeccuit CIIO u cnemmansaocTeld CIIO TexHHWYECKOTO MTPOGUII
npodeccuoHaIbHOro 00pa3zoBaHus Ouosiorus usydaercss Ha 6a3oBoM ypoBHe @I'OC cpennero oduero
obpazoBanusi, npu ocBoeHuu rpodeccuii CI10 u cienmansHOcTel CITO ecTecTBEeHHOHAYYHOTO TTPODHIIS
npodeccnoHanbHOro 00pazoBaHusl OUoIOrUs U3ydaercs Oosee yriyOlieHHO, Kak npoduibHas yueOHas
IUCLUUIUIMHA, YYUTHIBAIOMIAsA CHEeNU(UKY OCBaMBaeMBbIX Mpodecchii WM CHenuanbHOCTEH. ITO
BBIPA)XaeTCsl B COJIEpKaHUM OOy4eHMsI, KOJIMYECTBE YacOB, BBIJCIAEMBbIX HAa U3yYEHHUE OTHEIbHBIX TEM
y4eOHOH NUCIMIUIMHBI, TITyOMHE WX OCBOCHHS OOyYaroIIMMUCS, 00BEME M XapaKTepe MPaKTHUYECKUX
3aHATHM, TEMOHCTPALUH,

IIpu ocBoenun mnpodeccuit CIIO u cneumanbHocTedt CIIO TexHHMyeckoro mpoduis
npodeccuoHaIbHOro 00pa3zoBaHus O6uosiorus usydaercss Ha 6a3oBoM ypoBHe @I'OC cpennero oduero
oOpazoBanusi, mpu ocBoeHuu mpodeccuit CI10 u cnenmanprocrert CI1O ectrecTBeHHO HAYYHOTO MPOGUIIS
npogeccuoOHaTBLHOrO 00pa3oBaHus OUOJIOTUS H3ydaeTcs Oosee yriayOeHHo, Kak npoduiabHas yueOHas
TUCHUIUIMHA, YYWUTHIBAIOLIas CHeUU(UKYy OCBaMBaeMbIX Mpodeccuil WM crneuuagbHoCcTed. ITO
BBIPA)XaeTCsl B COJIEPKaHUM OOyUeHHsI, KOJIMYECTBE YacOB, BBIJCIIAEMBIX HAa U3yYEHHE OTIEIbHBIX TEM
y4eOHOM TUCIUIUIMHBI, [NIyOMHE UX OCBOEHHS OOy4aroUIMMHCS, 00beMe M XapaKTepe MPaKTUYECKHX
3aHATUH, TEMOHCTpAlMii, BUJaX BHEAYJUTOPHOM CcaMOCTOSTENbHOM PabOThl CTYJeHTOB U T. . [lpu
ocBoeHun cneuuansHocteir CIIO rymanuTapHoro mnpoduis mnpodeccCHoHaTbHOTO 00pa30BaHUs
Ouosiorusi u3y4yaercs B paMKax ydueOHOH aucuuiuinHbl «EcTecTBo3HaHMe» 00s3aTeNbHON MpeIMETHOM
obnactu «EcrectBernsie Haykn» PI'OC cpemnero odmiero o6pa3oBaHus.

IIpu  orbope comepkaHust  y4eOHOHM  gUCUMIUIMHBI  «bHonorus»  MCHOIB30BaH
KYJIbTYpOCOOOpa3HBINA TIOJXO0/I, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIMecs JOJKHBI YCBOUThH 3HAHUS U
yMEHUSs1, He0OX0IuMbIe [T (OPMHUPOBAHUS OOLIEH KyIbTYpPbI, ONPEAEIIAIONICH aleKBaTHOE MOBEICHUE
YeJI0BeKa B OKPYKAIOIIEH cpefie, BOCTPEOOBAHHBIC B )KU3HH U B TIPAKTHYECKOU JESITETHHOCTH.

Oco6oe BHUMaHHE YJIENEHO HKOJIOTHYECKOMY OOpa30BaHMIO M BOCHHUTAHUIO OOYYaIOLIHXCS,
(GbOpMHpPOBAHNIO Y HUX 3HAHWWA O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpA, IIEHHOCTHBIX
OpPHEHTAIi, 4YTO CBUJIETEIbCTBYET O T'yMaHHU3aIMKU OMOJIOTHYECKOT0 0Opa30BaHMUsL.

Copepxanuve y4eOHON AUCHMIUIMHBI TMpeaycMaTpuBaeT (QOpPMHUpPOBaHUE y OOyUaIOLIUXCS
oO0IIeHayYHbIX 3HAHWN, YMEHMH M HABBIKOB, YHMBEPCAJIBHBIX CIIOCOOOB JESITEIBHOCTH M KIIFOUEBBIX
KOMIICTEHIIHM, BKITFOYAONINX YMEHHE CPABHUBATH OMOJIOTHYECKHE O0BEKThI, aHATTN3UPOBATh,
OLIEHUBaTh U 0000IIaTh MOJYYECHHBIE CBEACHUS, YMETh HAaXOAMTh U HCIOIB30BaTh MH(OPMAIHIO W3
pa3IMYHBIX KICTOUYHUKOB. B conepkanny yueOHON IUCIUIIIMHBI KYPCHBOM BBIJIEJIEH MaTepuall, KOTOPBIH
NIPU U3y4EHUH OMOJIOTUH KOHTPOJIIO HE TIOJJICHKHT.

N3yuenne oOmeoOpa3oBaTenbHON yueOHOW AucCIHUIUIMHBI  «buomorus» 3aBeprraeTcs
MOJIBEICHUEM UTOTOB B (popme nuphepeHInpOBaHHOTO 3a4eTa B paMKaxX MPOMEXYTOYHON aTTecTalluu
ctynentoB B nporiecce ocoenust OITOIT CIIO ¢ momydeHnem cpeaHero oomero oopa3oBaHus.



3. MECTO YYEFHOW JUCHUILIVMHBI B YYEFHOM IIJIAHE

VYueOnass aucuuriauHa «buonorus» sBAsSeTcS Y4YeOHBIM MPEAMETOM TIO BHIOOPY W3
o0s3aTenpHOM penMeTHON obnactu «EctectBenHbie Haykn» @I'OC cpennero obmiero oopasoBanus. B
npodecCHOHANBHBIX 00pa30BaTENbHBIX OpPTaHHU3AIUAX, PEATH3YIOMUX 00pa30BATEIBHYIO MPOTPAMMY
cpennero obmero oOpaszoBanms B mpenenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOrO OOIIETO
oOpa3oBaHusl, yueOHast TUCHHUILIMHA «bHooTHs» n3ydaeTcs B 00111e00pa3oBaTeIbHOM IHKIIE Y4eOHOTO
miaHa OIIOIT CITO na 6a3e ocHOBHOro oOmiero oOpa3oBaHMsI C TIOJYYEHHEM CPEIHETO OOIIero
obpazosanus (I[TIIKPC, TITICC3). B yue6nsix mianax [MITKPC, TIIICC3 mecTo yueOHON AUCIUTLIMHBI
«buosnorus» — B coctaBe 0011e00pa30BaTENbHBIX YYEOHBIX TUCIHUIUIMH 110 BEIOODPY, (DOPMUPYEMBIX U3
o0s3aTenbHBIX npeaMeTHbIX o0macteit PI'OC cpennero obmero oopazosanus, s npodeccuit CI1O mo
cneruaabHocT 20.02.01. Dxosornueckas 6€30MacHOCTh MPUPOIHBIX KOMIUIEKCOB

PE3YJIbTATBI OCBOEHUS YYEBHOM TUCIUTIJIAHBI

OcBoeHue cojnepkaHus y4dyeOHOW aucuUIUIMHbL «buonorus» obecnedynBaeT IJOCTHUKEHHE
CTYJICHTaMHU CIEAYIOIIHNX PE3YIbTATOB:

* IUYHOCMHBIX:

- - chOpPMHPOBAHHOCTh YYBCTBA TOPJOCTH M YBAXKEHHS K HCTOPUA M JTOCTHIKCHUSIM
OTEYECTBEHHON OMOJIOTMYECKON HayKu; MPEACTABICHUS O IEJIOCTHONW €CTeCTBEHHO-HAYYHOW KapTHHE
MUDA;

- - IOHMMaHHUE B3aMMOCBSI3M U B3aMMO3aBHUCHMOCTH E€CTECTBEHHBIX HAyK, MX BIUSHHUS Ha
OKpYXKAaIOIIYI0 Cpeay, SKOHOMHYECKYIO, TEXHOJOTHUECKYI, COIMAJIbHYIOM JTHUYECKYIO chepbl
JeSITeIbHOCTH YEJIOBEKa;

- - CIOCOOHOCTH MCIOJIB30BATh 3HAHKS O COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHE MUPa
B 00pa3oBaTeNbHOM U MPpo(dhecCHOHANBHOM 1eATEeNbHOCTH; BO3MOXKHOCTHU

- H(GOPMAIIMOHHOH Cpeibl Uil 00eCTIeYeHUsT IPOTYKTUBHOTO CAaMOOOpa30BaHMS;

- - BIIQJICHHE KYJIbTYPOW MBINIJICHHS, CIOCOOHOCTh K OOOOIIEHUIO, aHATU3y, BOCIPUSTUIO
nH(popManuy B 00J1aCTH ECTECTBCHHBIX HAYK, IIOCTAHOBKE IIEJIA U BBIOOPY

- yTel ee TOCTHXKEHU B podeccuoHanbHOM chepe;

- - CIOCOOHOCTh PYKOBOJCTBOBAThCSI B CBOCH JICATEIILHOCTH COBPEMEHHBIMH TPUHIIMIIAMHU
TOJIEPAaHTHOCTH, JTMaJIora U COTPYAHUYECTBA; TOTOBHOCTh K B3aWMOJICHCTBUIO C KOJUIeraMu, paboTe B
KOJIJICKTHBE;

- - TOTOBHOCTb HCIOJb30BAaTh OCHOBHBIE METOJbl 3aIIUTHI OT BO3MOXKHBIX IOCIEACTBUI
aBapuii, kKatacTpod, CTUXUHHBIX O€ICTBUII;

- - oOnanaHue HaBbIKaMU Oe30macHOil pabOTHI BO BpeMs MPOEKTHO-MCCIEN0BATENbCKON U
HKCIIEPUMEHTATBHON EATETHHOCTH, TIPU MCIIOJIb30BAaHUH JTA00PATOPHOTO 000PYTOBAHUS;

- - CIIOCOOHOCTh HCIIOJIb30BaTh MPHOOPETEHHbIE 3HAHUS M YMEHHUS B NPAKTUYECKOH
JESITeTPHOCTH U MTOBCETHEBHOM YKU3HH TSI COOJIOICHUST MepP MPODMITAKTUKH OTPABJICHUH, BUPYCHBIX U
Ipyrux 3a0oNeBaHUM, CTPECCOB, BPEAHBIX NMPUBBIUEK (KYPEHHS, aTKOTOJIM3Ma, HAPKOMAHHUH) MPABUI
MOBEJICHUS B MPUPOTHOM CPEE;

- - TOTOBHOCTh K OKa3aHUIO TIEPBOM IMOMOIIM MPU TpaBMaX, MPOCTYIHBIX U JAPYTUX
3a00JICBaHUSAX,, OTPABJIICHUSIX MTUIIEBBIMUA TIPOTYKTAMU;

- MemanpeomMenHbIX:

- - OCO3HaHHWE COLMAIBLHOM 3HAYUMOCTH CBOEH mpodeccun/CrnenuanbHOCTH, O0IaTanne
MOTHUBAIMEH K OCYILECTBIECHUIO MPO(ECCHOHANBHOM JesITebHOCTH;

- - TOBBIIICHUE HHTEIICKTYILHOTO YPOBHSI B TIPOIIECCe H3YyUCHUST OMOIOTUIECKUX

SIBJICHHIA; BBIIAIOLINXCS JIOCTHKEHUH OMOJIOTHH, BOLIEIIINX B OOIIEYETIOBEYECKYIO KYIbTYpPY;
CIIO)KHBIX W TPOTHBOPEUMBBIX IMYyTE€H pPAa3BUTUS COBPEMEHHBIX HAy4YHBIX B3IJISIOB, WJEH, TEOpui,
KOHIIETILMH, TUITOTE3 (O CYIIHOCTH U MPOUCXOXKJICHUH KU3HH, YeJIOBeKa) B X0Jie pabOThI C pa3IuYHbIMU
UCTOYHHUKAMU MHPOpMALIUY;

- - CIIOCOOHOCTb OPraHM30BLIBATH COTPYJHHUYECTBO €AMHOMBIIIICHHUKOB, B TOM YHCIE C
HCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

- - COCOOHOCTH MOHMMATh MPUHIUIBI YCTOHUYMBOCTU M MPOJXYKTUBHOCTH >KUBOM MIPUPOIHI,
IyTH €€ U3MEHEHHUs IOJ BIMSIHUEM aHTPONOIE€HHBIX (PaKTOPOB, CIIOCOOHOCTh K CUCTEMHOMY aHAJIHU3Y
r7100ABHBIX KOJIOTUYECKHX MPOOJIEM, BOIPOCOB COCTOSHHS OKPY)KAIOLIEH Cpelbl U PalMOHAIBHOTO
HCIIOJIb30BAaHUs IPUPOIHBIX PECYPCOB;



- - yMeHHE OOOCHOBBIBATH MECTO M DPOJIb OHOJOTMYECKMX 3HAHUN B NPAKTUYECKOH
JESTEeIbHOCTH JIIOACH, Pa3BUTUU COBPEMEHHBIX TEXHOJOTHI; ONpPEIeNsATh KUBbIE OOBEKTHI B MPHPOJIE
IIPOBOJUTh HAOJIOJEHUSA 3a DKOCUCTEMaMHU C LENbI0 UX ONMCAHUS M BBIBJIECHUS €CTECTBEHHBIX U
AHTPOIIOTEHHBIX U3MEHEHUH; HAXOJUTh U aHAJTM3UPOBATh HHPOPMALIUIO O KHUBBIX 00BEKTAX;

- - CHOCOOHOCTh NPUMEHSTHh OHOJOIMYECKME M HKOJOTHMYECKHE 3HaHMsA Ui aHalu3a
MPUKJIAIHBIX TPOOIIEM XO3SMCTBEHHOU IeATEIBHOCTH;

- - CHOCOOHOCTh K CaMOCTOATEJIBHOMY IIPOBEJIEHHIO MCCIEIOBAHUM, IOCTAHOBKE
€CTECTBEHHO-HAYYHOT'O SKCIEPUMEHTA, HCIIOJIb30BAaHUIO UH(OPMAIIMOHHBIX TEXHOJIOTHH IS PEeIICHHS
Hay4HbIX U MPO(eCcCHOHANBHBIX 33/1a4;

- - CHOCOOHOCTh K OLICHKE 3THYECKUX AaCIIEKTOB HEKOTOPBIX MCCIENOBAaHUN B 00JacTu
OMOTEXHOJIOIUHU (KIIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOA0TBOPEHHUE);

- npeomMemHmuoix:

- - c(OpMHUPOBAHHOCTh NIPEACTABICHUI O POJIM U MeCTe€ OMOJIOIMH B COBPEMEHHON Hay4HOH
KapTHHE MHpa; NOHMMAaHHE pONM OHONOrMM B (OPMHUPOBAHMU KPYyrozopa U (yHKIHOHAIHHON
I'PaMOTHOCTH JJIsl pELICHMsI IPAaKTUYECKUX 33124,

- - BJIaJICHUE OCHOBOIIOJIATalOIIUMHU MOHSTUSIMU U MPEACTABICHUSMU O KUBOW IPUPOJIE, €€
YPOBHEBOI OpraHu3alii M 3BOJIOLMH; YBEPEHHOE I10JIb30BaHHE OMOJIOTMYECKOM TEpMUHOJOIMEH U
CHMBOJINKOM;

- - BJAJEHUE OCHOBHBIMH  METOJAaMU  HAy4yHOIO  IIO3HAHMS,  HUCIOJb3YEMBIMU
NPUOMOIOTHYECKIX HCCICIOBAHUAX IKHUBBIX OOBEKTOB M OKOCHCTEM: OIHMCAHHEM, H3MEpPEHHEM,
IIPOBE/ICHUEM HAOJI0JCHUI; BBISBICHHE U OLIEHKA aHTPOIOI'€HHBIX U3MEHEHUH B IPUPO/IE;

- - chOpPMHPOBAHHOCTh YMEHHI OOBACHATH PE3YNbTaThl OMOJOTMYECKHX SKCIEPUMEHTOB,
pelaTh 31eMeHTapHble ONOJIOTHYECKUe 3a1a4H;

- - c(hOpMUPOBAHHOCTh COOCTBEHHON MO3HMIMU TIO OTHOIIEHHIO K OHOJIOTHYECKOMH
uHpOpMalLUHY, TOIYy4aeMOM U3 Pa3HbIX HCTOYHHUKOB, INTOOAIBHBIM 3KOJIOTHYECKUM MPoOIeMaM U IyTIM
UX PELICHHUS.

5. COJJEP)KAHUE YUYEBHOM TUCIUTIJIUHBI

Beenenue

OObeKT u3ydyeHHs OMONOTMM — JKHUBas MpHUpoja. lIpu3HAKM KUBBIX OpPraHU3MOB M HUX
MHOT000pa3ue. YpoBHEBas OpraHU3AIUs >KUBOW TPHUPOABI M ABOIIONKA. METOMbI MO3HAHUS KUBOU
npupoasl. O6mme 3akoHOMepHOocTH Ouosoruu. Ponb Ouonormu B (HOPMUPOBAHMM COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpa U MPAKTUYECKON JeSATeIbHOCTH JitoJiell. 3HaueHne OMOJIOrUH NPU
OCBOEGHMH Ipodeccuil U CeluaIbHOCTeH CpeaHEro NpopecCuoHaIbHOr0 00pa3oBaHMUs.

Jemoncmpayuu

buonoruueckne CUCTEMBI PA3HOTO YPOBHA: KIETKA, OpPraHW3M, IMOMYJSALHUSA, DKOCHCTEMA,
ounocdepa. LlapcTBa KuUBOM IPUPOIHI.

PA3JEJI 1. YYEHUE O KJIETKE

Tema 1.1. Xumuyeckasi opranusanms Kierku. Kiietka — snemeHTapHas )KuBasi cuCTeMa 1
OCHOBHAasl CTPYKTYpHO-(DYHKIIMOHAJIbHAs €IMHUIA BCEX KHUBBIX OpPraHU3MoOB. Kpamkas ucmopus
U3y4eHus Kiemku.

Xumuueckasi opranuzanus kiaeTkd. OpraHudyeckue U HEOpraHMYEeCKHE BelIeCTBa KIETKH M
KHUBBIX OPraHU3MOB. benku, yrieBosl, JIUMN/bl, HyKJIENHOBBIE KUCIOTHI U UX POJIb B KIIETKE.

Tema 1.2. Ctpoenne u pyHkuuu kjaerku. [Ipokapuotndeckne U 3yKapuOTHYECKHE KIIETKU.
Bupycsl kak HeksieTouHas popma KU3HH U uX 3HaueHue. bopr6a ¢ BupycHbimu 3aboneBanusimu (CITN/]
u ap.) Huromnasma u knerounas memOpana. OpraHouabl KJIETKH.

Tema 1.3. O0mMeH BellecTB M TpeBpallleHHe JHEepPruM B KJjerke. [lmactudeckuit u
sHepreTrueckuii oomeH. Ctpoenue u ¢yHkuum xpomocom. JJHK — Hocutens HaciencTBEHHOM
nHopmanuu. Permukanus JIHK. T'en. ['enetnueckuit koa. buocunres 6enka.

Tema 1.4. )KusHeHHblii Huka kjeTku. Kietku u ux pazHooOpasue B MHOTOKJIETOYHOM
opranusme. Jughgepenyuposka xnemox. Knerounas teopusi CTpoeHus Opranu3MoB. Muto3s. [lutokunes.

Jemoncmpayuu

Crtpoenue u ctpykrypa 6enka. Ctpoenune monekyn JJHK u PHK. Permmmkanusa JIHK. Cxembr



SHEpPreTHYecKoro oomMeHa u 6uocunresa Oenka. CTpoeHHe KIETOK MPOKAPUOT U SYKApUOT, CTPOCHHUE U
MHOT000Opa3ue KJIETOK pacTeHWil W JKUBOTHBIX. CTpoeHue Bupyca. dororpadum cxeM CTpoeHUs
xpomocoM. Cxema cTpoeHus TeHa. MuTos.

Ilpakmuueckue 3anamus

Habmtoienne KJI€TOK pacTeHUN M IKUBOTHBIX IO MHUKPOCKOTIOM Ha TOTOBBIX MHKPO-

rpenaparax, ux OlUCaHHe.

[IpuroToBneHue u oNMcaHNe MUKPOIPENAPATOB KIETOK PACTEHUN.

CpaBHEHHE CTPOEHHUS KJIETOK PACTEHUM U dKUBOTHBIX 10 TOTOBBIM MUKPOIIPENapaTaM.

PA3JIEJI 2. OPI'AHU3M. PASMHOXEHUE U UHAUBUAYAJIBHOE PA3ZBUTHUE

OPI'AHU3MOB
Tema 2.1. Pa3mHo:xkeHue opranum3moB. Opranm3sMm — enuHoe Ienoe. MHorooopasue
opraHu3moB. Pa3MHOXeHME — BakKHEMWIee CBOMCTBO XUBBIX opranu3moB. llomoBoe u Oecmnosoe

pasmMHOxeHue. Meiio3. OOpa3oBaHue MOJIOBBIX KJIETOK U OIJIOJJOTBOPEHHE.

Tema 2.2. UnauBuayaibHOEe pa3BUTHEe OPraHu3Ma. DMOPHOHAIBHBIA 3Tall OHTOTCHE3A.
OcHOBHbIE cTaauu SMOpPHOHAIBLHOTO pa3BuTus. Opeanozenes. Illocmambpuonanvroe paszeumue.
CxozcTBO 3apoJipllliel IPEICTAaBUTENEH pa3HbIX TIPYINI MO3BOHOYHBIX KaK CBHUAETEIbCTBO MX
9BOJIIOLIMOHHOIO poacTBa. [IpnynHbl HapyIIeHN! B Pa3BUTUU OPTaHU3MOB.

Tema 2.3. UnauBuaya/ibHOE pa3BUTHE Yei0BeKa. PerponykTrBHOE 310poBbe. [locnencTBus
BIIMSIHUS QJIKOTOJISI, HUKOTHHA, HAPKOTHYECKUX BELIECTB, 3arPSI3HEHUS CPE/bl HA Pa3BUTHE YEIIOBEKA.

Hemoncmpayuu Muoroobpasue opranu3smMoB. OOMeH BEIIECTB M IPEBpPAILECHUE 3HEPIHU B
kierke. Porocuntes. [Jenenue kietku. Muto3. becnonoe pasmHoxenue opranusmon. OOpa3oBaHue
IIOJIOBBIX KJIeTOK. Melo3. OmnonoTBopeHue y pacteHuid. UHauBuayanbHoe pa3BUTHE OpraHu3Ma. Tumsl
OCTAMOPHOHAIBHOTO PAa3BUTHUS )KUBOTHBIX.

Ilpakmuueckoe 3anamus

BrisiBieHME U ONMCaHuE NMPU3HAKOB CXOJCTBA 3apOJBIIIEH YeJI0BEeKa U APYTUX MTO3BOHOUYHBIX
KAaK JI0Ka3aTeJIbCTBO UX DBOITIOIMOHHOIO POACTBA.

PA3JIEJI 3. OCHOBBI TEHETUKH U CEJIEKIIUH

Tema 3.1. OcHOBBI YUeHHsI 0 HACJEACTBEHHOCTH U M3MEHYMBOCTH. [ eHeTHKa — HayKa O
3aKOHOMEPHOCTSIX HACIEACTBEHHOCTH U U3MEHUYMBOCTH OpraHU3MOB. I'. MeHenb — OCHOBOIOJIOKHUK
TCHCTHUKU. FCHGTI/I‘ICCKaﬂ TepMI/IHOHOFI/ISI U CHUMBOJIMKA. BaKOHBI I'CHECTUKH, YCTaHOBJ'IeHHI)Ie F
Menaenem. MoHOTHOPHIHOE U AUTUOPUIHOE CKpEUIMBAaHHE XPOMOCOMHAsS TEOPHsl HACTIEICTBEHHOCTH.
Bzaumooeticmesue cenos. I'enernka nona. Cyenniennoe ¢ noiom Haciedoséawue. 3HaUCHUE TCHETHKHU IS
CeNIeKIINH U MeAUINHbI. HaciencTBeHHbIe 00NIe3HH YellOBeKa, X MPUUMHBI U TPO(UITaAKTHKA.

Tema 3.2. 3akoHoMepHOCTHM H3MeHUYMBOCTH. HacnencTBeHHas, WiIM TEHOTUIIMYECKas,
M3MEHYUBOCTh. MonnduKalonHas, Wi HeHacIeCTBeHHAsI, U3MEHYUBOCTh. | €HeTHKa YeloBeKa.

I'enernka u MeaunuHa. MaTepuaiabHble OCHOBBI HACJEICTBEHHOCTHM M W3MEHUYMBOCTH. ['eHeTuka u
IBOJIIOLIMOHHAs Teopus. ['eHeTnka nomysanuil.

Tema 3.3. OCHOBBI CeJIeKIIUM PACTeHHMH, ;)KHUBOTHBIX 1 MUKPOOPraHu3MoB. [ eHeTKa —
TeopeTudecKas OCHOBaA ceneKunu. O1oMalIHUBaHUE KUBOTHBIX U BBIPAIIMBAHKUE KYJIbTYPHBIX PACTECHUM
— HayvaJbHbIe dTansl cenekuuu. Yuyenue H. V. BaBuiosa o neHTpax MHOrooOpasusi U MpOUCXOKICHUS
KYJIbTYpHBIX pacTeHUid. OCHOBHBIE METOIbl CEJEKIMHM: THOPUAM3ALUS U MCKYCCTBEHHBIH OTOOD.
OCHOBHbBIE JOCTUKEHHSI COBPEMEHHOM CeNeKIIMU KYJIbTYpHBIX PACTeHHUH, NOMAIIHUX >KUBOTHBIX M
MHUKpPOOPIraHu3MoB. BHOTEXHONOIHS, €€ JOCTUKEHUS U NEPCIEKTUBBI PA3BUTHS. Dmuueckue acnekmol
HeKomopulx docmudcenuti 8 ouomexnonozuu. Knonuposanue dxcusommuvix (npobremvl Ki1oOHUpOBaHus
yenoseKa).

Hemoncmpayuu

MoHorubpuaHoe U AUrHOpUIHOE CKPEIMBAHHUE.

[Tepexpect XpoMoCOM.

CuenieHHOe Hacle0BaHHUE.

MyTtauuu.

LleHTpsl MHOTOOOPA3HsI U IPOUCXOKACHUS KYIbTYPHBIX PACTCHUN M JOMAIIHUX KUBOTHBIX.

['ubpuauzanms.



HckyccTBeHHBIN 0TOOP.

Hacnenctennbie 60I€3HN YETOBEKA.

Bnusiaue ankoronmsma, HApKOMaHUH, KYpPEeHUS Ha HACIIeICTBEHHOCTb.

Ilpakxmuueckue 3anamus

CocraBieHHE MPOCTEHUIITNX CXEM MOHOTHOPHIHOTO U TUTUOPUIAHOTO CKpeuluBanus. Penenne
TCHETUYECKUX 3a/1a4. AHAIN3 (DEHOTUITMYECKON M3MEHUMBOCTH. BBISBICHIE MYTareHOB B OKPYXKarOIIeH
Cpezie ¥ KOCBEHHAas! OI[CHKA BO3MOXKHOTO UX BIIMSIHHS HA OPTaHHU3M.

PAJEJI 4. HPOUCXOKIEHUE U PASBUTHUE )KU3HU HA
3EMJUIE.DBOJJIIOIMOHHOE YYEHUE

Tema 4.1. IIpoucxo:kaeHue U HAYAJIbHBbIE 3TANbl PA3BUTHUS KU3HM Ha 3emJie. [ MnoTe3bl
IIPOUCXOXACHUS JKU3HU. V3ydeHHE OCHOBHBIX 3aKOHOMEPHOCTEH BO3HUKHOBEHMS, pa3BUTHUA U
CYLIECTBOBAHMUS >KM3HM Ha 3emile. YCJIOKHEHHE JKHUBBIX OpPraHM3MOB B IIPOLECCE 3BOJIIOLUU.
Mmoroo0pasue KHBOro MUpa Ha 3eMiie M COBPEMEHHAst €ro OpraHu3aIHsl.

Tema 4.2. UcTopusi pa3BUTHS IBOJIONUOHHBIX Haeil. 3Hauenue pabor K. Jlunnes, XK. b.
Jlamapka B pa3BHTHH SBOJIIOIHOHHBIX HJIeH B Ouosornu. DBoionmoHHoe ydenue Y. [lapBuHa.
EctectBennnlit ot60p. Ponb 5BOMIOIMOHHOTO ydeHUs B (POPMHPOBAHMH COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUpa.

Tema 4.3. MukpodBojonussi U Makpo3Boawuus. KoHnenuus Buaa, €ro KpUTEPHUHU.
[Tonmynsius —cTpyKTypHasi €AMHULIA BUIA U 3BOJIOLMU. [[Brxkyiue cuibl 3Bostonu. CUHTETHYECKas
Teopus sBomonuH. Mukpospomtonusi. CoBpeMmeHHble mnpezacTaBieHuss o BupoobOpazoBanuu(C. C.
YersepukoB, M. WM. IlImansraysen). Makpossomtonus. JlokasarensctBa 3Bomtouuu. Coxpanenue
buo02UYecK020 MHO2000pA3UA KAK OCHO8A YCMOUYUBOCMU OUOChepbl U NPOSPECCUBHO20 ee PA3BUMUSL.
[IpuunHbl BeiIMupanus BU0B. OCHOBHBIE HAIpaBJIEHUS 3BOJIOLMOHHOIO mporpecca. buonornueckuii
mporpecc 1 OMOJIOTHYECKUI perpecc.

Jemoncmpayuu

Kpurepun Bua.

CrpykTypa nonymsuuu.

AnanTtuBHBIE 0COOEHHOCTH OPraHU3MOB, UX OTHOCUTENBHBIN XapakTep.

OBOJIOIIMOHHOE IPEBO PACTUTEIBLHOTO MUPA.

DBOIOIMOHHOE JIPEBO KUBOTHOI'O MUPA.

[IpencraBuTeny peiKuX U UCUE3AIOIINX BUAOB PACTEHUN U )KUBOTHBIX.

Ilpakmuueckue 3anamusn

Omnucanue ocobei 0THOro BuAa Mo MOp(HOJIOTHUECKOMY KPUTEPUIO.

[IpucnocoOnenre opraHu3MoB K pa3HbIM cpefjaM oOWTaHusl (BOAHOM, Ha3eMHO-BO3IYyLIHOM,
IIOYBEHHOM ). AHAJIN3 U OLIEHKA PA3JIMYHBIX TUIIOTE3 POUCXOKICHUS KU3HHU.

PA3JEJI S. MPOUCXOXIEHUE YEJIOBEKA

Tema 5.1. AHTponorene3. DBoous NpuMaToB. COBpeMEHHbIE TUIIOTE3bI O MPOUCXOKICHUN
yenmoBeka. JlokazarenbcTBa POJCTBA YETOBEKA C MIIEKOMUTAIOIIMMH KUBOTHBIMH. DTaIlbl JBOJIOIUN
YeJloBeKa.

Tema 5.2. YesnoBeveckue pacbl. POJICTBO U €AMHCTBO MPOUCXOKICHUS YEITOBEYECKUX pac.
Kpuruka pacuzma.

Hemoncmpayuu

UepThl CXOACTBA U Pa3INuMsl YETOBEKA U KUBOTHBIX.

UepThl CXOICTBA YEIOBEKA U IPUMATOB.

[IpoucxoxaeHue yenoBeka.

UYenoBeyeckue pachl.

Ilpakmuueckoe 3anamue

AHanu3 1 OlleHKa Pa3INYHBIX TUIIOTE3 O IPOUCXOKICHUHU YeTIOBeKa.

PA3AEJI 6. OCHOBBI OKOJIOTHA
Tema 6.1. Dxojiorusi — Hayka 0 B3aMMOOTHOIIECHUSIX OPraHU3MOB MeEXKAYy C000H M
OKpY:KawIei cpenoii. Dxomornyeckue (HakTopbl, UX 3HAYCHHUE B )KU3HU OPTAaHU3MOB. JKOJIOTHUECKUE
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cucteMbl. BusoBasi 1 mpocTpaHCTBEHHAs CTPYKTypa sKkocucteM. [luiieBrie cBsi3u, KPyroBOPOT BELIECTB
U TpEeBpallleHUE »HHEPrUh B IKOCUCTEMAX. MEeXKBUIOBbIE B3aUMOOTHOIIEHUS B 3KOCUCTEME:
KOHKYpPEHLIUS, CUMONO03, XUIIHUYECTBO, Mapa3uTU3M. [IpuuuHbl yCmoudueocmu u cMeHvl IKOCUCHEM.
Cyxyeccuu. VickyccTBEHHBIE COOOIIECTBA — arpO3KOCUCTEMBI U YPOOIKOCUCTEMBI.

Tema 6.2. buocdepa — riodanbHas 3kocucrema. Yuenue B. WM. Bepnanckoro o 6uocdepe.
Ponb

KHUBBIX Opranu3MoB B 6uocdepe. buomacca. KpyroBopor BaxHeHIInx OMOreHHbIX 3JIE€MEHTOB
(Ha mpuMepe yriepoa, a3ora u 1p.) B Onocdepe.

Tema 6.3. buocdepa u uyenoBek. M3menenuss B O6uochepe. [lociaencTBus nesaTebHOCTH

YyeroBeKa B OKpyKawollend cpene. Bo3aencTBre MPOU3BOACTBEHHOW AEATEIBHOCTH HA OKPYXKAKOIIYIO
cpeny B oOmactu cBoed Oynymiei mpodeccuu. [ 1odanbhvie 3KON02UYECKUE NPOOAEMbl UNYMU UX
peutenus. DKOJIOTHSl KaK TEOpEeTHYECKass OCHOBAa PAlMOHAIBHOIO IPHUPOJIOIOIB30BAaHUS U OXpaHbl
npupoabsl. Hoocdepa. IlpaBwia moBeneHus mrojeld B OKpYyKawoIlled mpupoaHoit cpexae.bepexnoe
OTHOIICHHE K OMOJOTUYECKIM 00beKTaM (PacTEHUSM U )KUBOTHBIM U X COOOIIIECTBAM) M UX OXpaHa.

JdemoHcTpauuu

Dkonoruveckue (pakTopsl U UX BIUSHUEC HA OPTraHU3MEI.

Me:XBHUI0BbIE OTHOILIEHUS: KOHKYpPEHIUs, CAMONO03, XUITHIYECTBO, apa3uTH3M.

SpycHOCTh PacTUTENBHOIO COOOIECTBA.

[TumieBsie 1ienu 1 ceTu B OUOIIEHO3E.

DKOJIOTUYECKHE TUPAMUJIBI.

Cxema 3KOCHUCTEMBI.

KpyroBoport BelecTB 1 npeBpalieHue 3HEPruu B SIKOCUCTEME.

buocdepa.

Kpyrosopor yriepoaa (a3ora u 1ip.) B buocdepe.

Cxema arposKoCUCTEMBI.

Oco60 oxpaHsieMble IPUPOIHBIE TeppuTopun Poccun.

Ilpakmuueckue 3anamus

OnucaHre aHTPOIOTCHHBIX HM3MEHCHHWH B €CTCCTBEHHBIX NMPUPOIHBIX JIaHIIAa(Tax CBOCH
MecTHOCTU. CpaBHUTETHHOE OMKUCAaHNE OJHON U3 €CTECTBEHHBIX IPUPOIHBIX CHCTEM (HApuUMep, Jieca) u
KaKoW-HUOY/b arpo3KoCUCTEMBI (HanpuMmep, nieHnyHoro nois). Cocmasnenue cxem nepedavu ewecme
U SHepeulU No Yensam NUMarus 8 NPUPOOHOL dIKOCUCeMe U 8 A2POYeHO3e.

OnucaHve W TNPAKTUYECKOE CO3JaHME HCKYCCTBEHHOM 53KOCHUCTEMBI (TIPECHOBOJIHBIM
aKBapuyM). PelrieHre 3Kooruyeckux 3aaay.

7. BUOHHUKA

Tema 7.1. buoHNKa KaK 0JHO U3 HANpaBJeHUH OMoornu U KuOepHeTukHu. PaccmMorpenune
OMoHMKON ocoOeHHOCTe MOP(PO-(PU3UOTOTHIECKON OpraHW3allud KUBBIX OPraHU3MOB H HUX
WCIIOJIb30BaHUs /ISl CO3/JaHUS COBEPIIEHHBIX TEXHUUYECKUX CUCTEM U YCTPOMCTB IO aHAJIIOTUHU C KUBBIMU
cucteMaMu. [Ipunyunsl u npumepsvl UCHONL308AHUS 8 XO3AUCMEEHHOU OesimelbHOCmuU io0el Mopgo-
@DYHKYUOHANbHBIX Yepm OP2AHU3AYUU PACMEHUL U HCUBOTHDIX.

JdemoHcTpanuu

Monenu cki1ag4aTtoil CTpyKTYpbl, HCIIOJIb3YEMON B CTPOUTENIBCTBE.

TpyOuaTbie CTPYKTYpBbI B )KHUBOM IPUPOJIE U TEXHUKE.

AdpoarHaMHUYECKHE U THAPOAMHAMUUYECKNE YCTPONCTBA B )KMBOW IIPUPOJIE U TEXHUKE.

IKCKYpPCHH

MHnozoobpa3zue 6udos.

Ceszonnvie (6ecennue, oceHHUe) U3MeHeHUs 6 NPUPooe.

Mnozoobpazue copmos KyibmypHvix pacmeHuii U nopoo OOMAUHUX HCUBOMHBIX, MEMOObL UX
8b168e0eHsL (cenexyuonnas cmanyus, njiemenHas ¢epma, CeNbCKOXO03AUCMBEHHAS
gvicmaeka). Ecmecmeennvie u uckyccmeennvie IK0CUCHEMbl C80€20 PAliOHA.

Ipumepnvie memol pehepamos (00k1a008), UHOUBUOYAILHBIX NPOEKMOE

» KinerouHas Teopusi CTpoeHUs! OpraHu3MoB. MICTOpHUS 1 COBPEMEHHOE COCTOSTHUE.

* HacnenctBennas nndopmanus u nepeaada ee U3 MOKOJCHHs B OKOJICHHUE.

* JlpamaTtuueckue CTpaHULbl B UCTOPUU PA3BUTHUS T€HETHKU.
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* VYcnexu COBpEeMEHHON T€HETUKU B MEIAUIIMHE U 3PaBOOXPAHEHHH.

* Hcropus pa3ButHs 3BOTIOLMOHHBIX Uien 1o Y./lapeuHa.

» «Cucrema pupoasi» K.JIuHHes u ee 3HaUeHUE IS pa3BUTHS OMOJIOTHH.

» CoBpeMeHHBIC MTPEICTABICHHS O MEXaHU3MaX U 3aKOHOMEPHOCTSIX 3BOJIOIUH.

» CoBpeMeHHbIE MTPEICTAaBICHHS O 3apPOXKACHUU KU3HU. PaccMOTpeHune 1 OlleHKa pa3inyHbIX
TUIOTE3 MIPOUCXOXKICHUS

» CoBpeMeHHBI Tan pa3BUTHs YenoBedecTBa. Yenopeueckue pacbl. OacHOCTh pacu3Ma.

* BosnaeiicTBue uenoBeka Ha MPUPOAY HA PA3IUYHBIX OdTamax pPa3BUTHS YEIOBEUYECKOTO
oO1iecTsa.

* BiwmsiaEE OKpYXKaromiei cpelibl U ee 3arps3HEHUS Ha Pa3BUTHE OPTaHU3MOB.

* BrnusiHue kypeHus, ynorpedaeHus aqKkoroisi U HAPKOTUKOB POAUTENSIMU Ha YMOPHUOHATIEHOE
pa3BuTHE peOeHKA.

* Burtamunsl, pepMeHTHI, TOPMOHBI U UX POJIb B Opranusme. Hapyiienust npu ux HeqocTaTke
1 U30BITKE.

* [IpuynHbBI U TpaHUIIBl YCTOMYUBOCTH OMOC(EphI K BO3AECUCTBUIO IEATEIBHOCTH JIIOJCH.

» buoreHo3sl (9KOCUCTEMBI) pPAa3HOIO YPOBHS M WX COINOJYMHEHHOCTh B TJIOOATBHOM
aKocucTeMe — Ouocdepe.

* BunoBoe u sxomorudeckoe pasHooOpasre OMOIEHO3a KaK OCHOBA €r0 YCTOWYHBOCTH.

* [loBbIlieHre TPOAYKTUBHOCTH (POTOCHMHTE3a B UCKYCCTBEHHBIX IKOJIOTUYECKUX CUCTEMAX.

* PasnuyHbIe YKOJIOTHYECKUE MUPAMUJIBI U COOTHOIIICHUS OPTaHU3MOB Ha KXKIOM UX CTYTICHH.

* [lytu noBblIeHUs OMOTOTUYECKON MTPOJYKTUBHOCTH B UCKYCCTBEHHBIX SKOCHUCTEMAX.

* Poib npaBUTETHCTBEHHBIX M OOIMIECTBEHHBIX SKOJIOTHYCCKUX OPTaHU3aIi B COBPEMEHHBIX
Pa3BUTHIX CTPaHAX.

* PamuonanmpHOE HCIIOJIB30BAHHE W OXpaHa HEBO30OHOBIISIEMBIX MPHUPOIHBIX PECYpcoOB(HA
KOHKPETHBIX MPUMEpaXx).

* OmacHocTh 1100aNBbHBIX HapylIeHui B Onocdepe. O30HOBBIE «IBIPBI», KUCIOTHBIE JT0XKIH,
CMOTH U UX TPEJOTBpAIICHHUE.

* DKOJIOTHYECKHE KPHU3UCBI H JKOJIOTWYecKue Karactpodbl. IlpemorBpamienne ux
BO3HUKHOBEHHS.

6. TEMATHUYECKOE IINTAHUPOBAHHUE
[Tpu peanu3zanuu coaepkanus 001eo0pazoBaTeIbHON yueOHOM TUCIUITIIMHBI «XUMUS» B Mpeesax
ocBoerusi OIIOIT CITO na 6a3e 0OCHOBHOTO OOIIEro 00pa3oBaHUs MOJYYCHHEM CPEIHETO OOIIEeTro
obpazoBanus (ITIICC3) makcumanpHas yueOHas Harpy3ka 0Oy4JaroLIUXCsl COCTABIISET:

- no o4yHou (opme oOydeHHss — 72 4yacoB, U3 HHUX OOs3aTeNIbHAs aAyAUTOPHAS
Harpy3ka oOydJarmuxcs, BKIrovas 1aboparopusie , — 18 gaca, [Ipomexxyrodnas aTrecranus- 4.

- 1o 3a04uHoi Gopme oOyueHuss — 36 yacoB, U3 HUX OOs3aTeIbHAS aAyAUTOPHAS
Harpy3ka OOy4YaloIuxcs, BKIIOYas MPaKTHYECKUE 3aHATHA, — 6 YaCOB, BHeayJUTOpHas
caMmocTosiTeNbHas padota cTyaeHToB — 30 Jacos.

Ounasa ¢opma o0ydyeHus:
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Neri/mm Pa3nenn u TeMbl Buner yaeOHoOiA @DOopMBI TEKYILETO
JAMCIHILTHHBI NeSITeTbHOCTH, KOHTPOJIS
BKJIIOYAs ycIIeBaeMOCTH (I10
CaMOCTOSATENILHYIO - HeJeNsIM
pabory crynenToB M | T |cemectpa) ®0ph/£a
TPYIOEMKOCTb (B 2 | mpoMexyTOUHOH
Jacax) Y | arrecranuu (mo
E—‘ g'§ ceMecTnam)
3) =
3 O
S
2 z
) JIeKLIUY [IPAKT. | O
1. |buonorus KoHnTponbHas
18 30 20 b
pabora
Wroro 72
Urorosas arrecranus B popme quddepeHupoBaHHOTO 3a4eTa.
3aounasi popma o0yueHus:
Urorosas arrecranus B popme quddepeHupoBaHHOTO 3a4eTa.
Neri/mm Pa3nesnbl u TeMbl Buner yaeOHoiM @DOopMBbI TEKYILETO
JIMCIHILTHHBI NEeSITeIIbHOCTH, KOHTPOJIS
BKJIIOYAs ycIeBaeMocCTH (I10
CaMOCTOSITENIbHYIO = HeZIesIM
pabory cryneHToB M | T |cemectpa) CDovaa
TPYIOEMKOCTh (B £ | IpoMexKyTOUHOH
yacax) g | arrecranuu (1o
g-' E§ ceMecTnam)
3) =
3 3,
S
3 2
) JIEKIIUU [IPaKT | ©
1. |duonorus KontponbHas
00 20 b
pabota
Wroro 72

12




7.1. TemaTuyeckui MJaH y4eOHOH THCUMTIINHBI

Pa3nebl 1 TEMBI
MACIHUIIINHEI

Buabl yueOHoi
paboThl, BKJIIOYAs
CaMOCTOSITEIbHYI0
padoTy CTyIeHTOB B
TPYA0€MKOCTH (B
yacax)

DopMBbI TEKYLLET0
KOHTPOJIfA
yCIIeBAEMOCTH (no
Heodenam cemecmpa)
dopma
MPOMEKYTOYHOM
aTTecTalluu (no
cemecmpam)

PA3JIEJI 1. YYEHHME O KJIETKE

Tema 1.1. Xumuueckas
OpraHu3anus KJeTKH.
1.Knerka - anemeHTapHas
PKIBAsi CICTEMa U OCHOBHAs
CTPYKTYpHO-

(G yHKIIMOHATbHAS eIMHUIA
BCEX KUBBIX OPTAHU3MOB.
2.Kpatkas ucropus
M3y4YeHUs KJICTKH.

3. Xumuueckas
OpraHu3aIys KJIETKU.
4.Oprannueckue u
HEOPraHUYEeCKHEe BEIIeCTBa
KJIETKU U )KUBBIX
OpraHU3MOB.

S.benku, yriesousl,
TTUTTNIBI, HYKJICHHOBBIE
KHCJIOTHI 1 UX POJIb B
KJIETKE.

JlabopaTopHas pabota Nel

'Y cTHBII onpoc

Tema 1.2. CTpoenue u
(GyHKUMM KICTKH.
1.ITpokapuoTnueckue u
DYKapUOTHYECKHUE KIIETKU.
2.Bupychl Kak HEKJIETOYHAs
(bopMma KU3HU U UX
3HAUEHUE.

3.boprba ¢ BUpycHbIMH
3aboneBanusamu (CIIU u
ap.)

4.1{uTormazMa U KIeTOYHAs
MeMmOpana. OpraHou/ibl
KJIETKU.

JlaGopaTopHas pabora Ne2

'Y cTHBIN onpoc,
TECTUPOBaHUE
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Tema 1.3. O0MeH BelecTB
U MpeBpalleHue YHEPruu B
KJIEeTKe.

1.IlmacTuueckuii u
SHEPreTHYCCKHUI OOMEH.
2.CtpoeHue U GyHKIUU
XPOMOCOM.

3.JIHK - HocuTenn
HAaCJIeICTBEHHOM
nH(pOpMaINY.

4. Perumkanus JIHK. Ten.
5.1 cHeTUYCCKUH KO/,
buocunTes Oeka.
JlaGoparopHast pabora Ne3

'Y CcTHBIN ompoc,

Tema 1.4. )KusneHHblit
HMKJI KJIETKH.
1.Knetku u ux
pa3HoOoOpa3ue B
MHOTOKJIETOYHOM
OpraHu3Me.

2. JIluddepenimpopka
KJICTOK.

3.Knerouynas teopus
CTPOEHHUSI OPTAHU3MOB.
Murto3. [lutokuHes.
JlabopaTopHas pabora Ned

KosnokBuym;
3amuTa pedeparon
KonTposnbHas pabota

PA3JIEJI 2. OPTAHU3M. PASMHOXEHUE U 1

OPI'AHU3MOB

HIU

BUIY

AJIBHOE PA3BUTHUE

Tema 2.1. PazmHoxeHune
OPraHU3MOB.

1.0Opranusm - eAuHOE 1IEIOoe.
MHoroo0pasue OpraHu3MoB.
2.Pa3zMHOXeEHUE -
Ba)KHEMIIEE CBOWCTBO
PKUBBIX OPTaHU3MOB.
3.ITonoBoe u Gecromnoe
pa3MHO)KeHne. Menos.
4.00pa3oBaHme MOJIOBBIX
KJIETOK U

OIJIOJOTBOPEHUE.
JlaGopaTopHas pabota No5

2

2

'Y CTHBIN oIpoc,
3amurTa pedepaToB

Tema 2.2.
NuauBuayanbHoe
pa3BUTHE OPraHu3Ma.
3anstue 1
1.OMOpHOHANTBHBIN dTan
OHTOTEHE3A.

2.OCHOBHEIE CTaIUU
HMOPHOHAIBHOTO PA3BUTHUS.
JlaGopaTopHas pabota Ne6

'Y CTHBIN OIpoc,
TECTUPOBAHUE
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3ansaTue2 3.0praHoreHes.
[TocTamMOpHroOHaNBEHOE
pa3ButHe. CX0JICTBO
3apOJIbIIEN ITPEACTABUTENEN
Pa3HBIX TPYIII TO3BOHOYHBIX
KaK CBUJICTEIHCTBO HX
HBOJIIOIMOHHOTO POJICTBA.
4.1IpuunHbl HapyLLIEHUH B
Pa3BUTHH OPTaHU3MOB.
JlaboparopHas pabota Ne7

Tema 2.3.
NuauBuayanbHoe
pa3BUTHE Yel0BeKaA.
1.PennponykTuBHOE
310POBBE.
2.IlociencTBus BIMSIHUS
AJIKOTOJIsI, HUKOTHHA,
HapKOTUYECKUX BEIIECTB,
3arps3HEHUS CPelbl Ha
pa3BUTHE YEIIOBEKA.

KoinokBuywm;
TECTUPOBAHUE
KonTponbHas pabota

PA3JIEJI 3. OCHOBBI 'TEHETHUKH 1

CEJIEKIIUM

Tema 3.1. OcHOBBI yueHust
0 HACJIeACTBEHHOCTH B
H3MEHYMBOCTH.
1.I'eneTuka - HayKa o
3aKOHOMEPHOCTSIX
HACJIEICTBEHHOCTH U
M3MEHUYUBOCTH OPTaHU3MOB.
2.I'. Mennens -
OCHOBOITOJIOKHUK T€HETHKH.
3. 'eneTnyeckas
TEPMHUHOJIOTHUS 1
CHMBOJIMKA.

4.3aKOHBI TCHETHKH,
yCTaHOBJICHHBIE [ .
Mennaenem.
S.MoHnorubpunHoe u
TUTHOPUTHOE CKPEIIMBAHNE
6.XpoMOCOMHas TEOpUs
HACJIEICTBEHHOCTH.
7.B3aumoieiicTBHE T€HOB.
8.I'eHeTnka moia.
CILeIICHHOE C IIOJIOM
HacJIeJOBaHUE.

0.3HaueHue reHeTUKU I
CEJIEKIIMU 1 MEIULIMHEL.
10.HacnencrBeHHbIE

1

'Y cTHBII onpoc,
[10IFOTOBKA

pedeparon
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0O0JIC3HU YeJIOBEKA, X
PUYMHBI U TPOPHIIAKTHKA.

HUtoro 3a 1 cemecTp

20

20

10

TIOK

Tema 3.2.
3aKOHOMEPHOCTH
H3MEHYHBOCTH.
1.HacimencrBenHnas, nim
FCHOTHUIINYCCKAS,
M3MECHYNBOCTb.

2. MoaudukanuoHHas, Win
HEHACJeICTBEHHA,
M3MCHYUBOCTb.

3. I'eHeTHKA YeTIOBEKA.
['eHeTHKa U MEIUIIMHA.
4.MatepuajibHbI€ OCHOBBI
HACJICJCTBCHHOCTHU U
M3MEHUYMBOCTH.
5.I'eneTnka u
PBOJIIOIMOHHAS TEOPHUS.
['eHeTHKa MOMYISIIUN.

'Y cTHBIN ompoc,
TECTUPOBAHUE

Tema 3.3. OcHOBBI
ceJIEKIIUU PacTEeHHid,
YKMBOTHBIX M
MHKPOOPraHU3MOB.
1.I'eneruka - Teopernueckas
OCHOBA CEJICKIIHH.

2.0 goMalIHiBaHue
PKUBOTHBIX U BBIpAIIBaHHE
KYJIbTYPHBIX PACTEHUN -
HavalbHBIC dTAIlbl CEJICKIIHH.
3.Yuenue H. 1. BasuiioBa o
[[EHTPaxX MHOT000pasusi u
[IPOUCXOKIACHUS
KYJIbTYPHBIX PACTCHHIA.
4.OCHOBHBEIE METOIBI
CEJICKIINH: THOPUIN3AIUSIT
ICKYCCTBEHHBIN 0TOOD.
5.OCHOBHBIC JOCTHIKCHUS
COBPEMEHHOM CENEKIINU
KYJTbTYPHBIX PACTCHHH,
TOMAIITHUX JKHBOTHBIX U
MUKPOOPTaHU3MOB.
6.bruorexHomorus, ee
TOCTH>KEHUS Y IEPCTIEKTUBBI
pa3BUTHS. 7.9TUYECKUE
ACIEKThl HEKOTOPBIX
TOCTYDKEHUN B
OHMOTEXHOJIOTHH.
8.KinonupoBanue

'Y cTHBIN omnpoc,
TectupoBanue
KOHTpOJIbHAs paboTa
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PKUBOTHBIX (TTPOOIIEMBI
KJIOHUPOBAHMS YEJIOBEKA).

PAJIEJI 4. TIPOUCXOKJAEHUE U PABBUTHUE )KU3HU HA
IBOJIIOITMOHHOE YYEHHUE

3EMUIE.

Tema 4.1. IIpoucxoxaenue
W HaYaJIbHbIE 3TANbI
Pa3BUTHSA )KM3HU HA
3emuie.

1.I'nnoTe3sl
[TPOUCXOXKICHUS )KU3HU.
2.M3yueHre OCHOBHBIX
3aKOHOMEPHOCTEN
BO3HUKHOBEHHSI, PA3BUTHS 1
CYILIECTBOBAHUS KU3HU Ha
Semiie.

3. Y CII0)KHEHUE JKHUBBIX
OpraHU3MOB B TpOIIECCe
SBOJIIOLUH.
4.MHorooOpasue >KUBOTO
Mupa Ha 3emJie U
COBpPEMEHHAsI €ro
OpraHu3aIus.

2

2

1 'YcTHBIHN ompoc,
KOJUTOKBUYM;
mabGopaTopHas
pabora;

Tema 4.2. UcTtopusi
Pa3BUTHSA IBOJIOHMOHHBIX
unei. 1.3nauenue pador K.
JImuues, XK. b.

2.JlamapkaB pa3BUTHH
PBOJIFOIMOHHBIX UECH B
OHOJIOTHH.
3.OBomonnonHoe yuenue Y.
JlapBuHa.

4.EcTecTBeHHBIN OTOOP.
5.Pouib 3BOIFOLIMOHHOTO
y4eHus B GOpMHUPOBaHUH
COBPEMEHHOU €CTeCTBEHHO-
Hay4YHOW KapTHHBI MUpa.

1 'YcTHBIN ompoc,
KOJUTOKBUYM;
mabGopaTopHas
pabora;

Tema 4.3.
MuUKpPO3BOJTIOLMS U
MAaKpPO3IBOJIIOLHS.

1. Konuenmus Buga, ero
KpUTEPUU.

2.Ilonmynsauus - CTpyKTypHast
€IMHUIIAa BUJA U SBOJIIOIHUH.
JIBIOKYyIIE CUTIBI
SBOJIIOLIAH.
3.CuHTeTHYECKAsATEOpUS
SBOJIIOLIAH.
4.MukposBoJIOLUS.
CoBpeMEHHbIE

1 'YcTHBIHM onpoc,
KOHTpOJIbHAs paboTa;
TECTUPOBAHUE
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[PEICTABICHUS O
Brooopazoanuu (C. C.
UerBepukos, M.
.11Imanbraysen).
5.MaxkposBoJronus.
JlokazaTesbCcTBa HBOJIIOLIMH.
6.Coxpanenue
OHOJIOrUIECKOTr0
MHOT000pa3us Kak OCHOBA
YCTOMYHUBOCTU Onochepsl U
[IPOIPECCUBHOTO €€
pazButus. [ IpuanHb
BBEIMUPAHUS BUJOB.
7.OCHOBHBIC HAIIPABIICHUS
SBOJIIOLIMOHHOTO Iporpecca.
8.buonoruueckuii mporpecc
1 OMOJIOTMUECKHI perpecc.

PA3JIEJI 5. NIPOUCXOKAEHUE YEJOBEKA.

Tema 5.1. AHTponorenes.
IBOJTIOLUS IPUMATOB.
1.CoBpeMeHHBIE TUTIOTE3HI O
[MPOUCXOKICHUH YETIOBEKA.
2.JlokazaTenbCcTBa POJACTBA
yeJIoBeKa ¢
MJICKOITMTAFOIIIUMU
’KUBOTHBIMHU.

3. DTamsl SBOJIIOUA
yeJIoBeKa

2

'Y cTHBIN ompoc,
TECTUPOBAHUE

Tema 5.2. UenoBeueckue
pachbl.

1.PozcTBO 11 €TMHCTBO
HpOI/ICXO)KILGHI/H[
YEIIOBEUECKHUX pac.
2.Kputuka pacusma.

'Y CTHBIN OIpoc,
TectupoBanue
KOHTpOJIbHAs paboTa

PA3JIEJI 6. OCHOBBI 3KOJIOT'MH

Tema 6.1. dxos0orus -
HAYKa 0
B3aMMOOTHOLIICHUSIX
OPraHM3MOB MEKI1Y cO00M
U OKpY KaloLein cpenoii.
1.Oxonornyeckue GpakTopsl,
X 3HaYEHUE B KU3ZHU
OpraHHU3MOB.
2.9KOJIOTUYECKHE CUCTEMBI.
Bunosas u
[IPOCTPAHCTBEHHAS
CTPYKTypa 3KOCHCTEM.

2

'Y CTHBIN OIpoc,
TECTUPOBAHUE
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3.IIumeBnie CBSI3U,
KPYTOBOPOT BEILIECTB U
[peBpalieHIe SHEPTUU B
PKOCHUCTEMAX.

4. MeXBUIOBEIE
B3aMMOOTHOILCHUS B
HDKOCUCTEME: KOHKYPEHIIHS,
CHUMOM03, XUIITHUYECTBO,
[apasuTH3M.

S.IIpU4unHBI YCTOMYMBOCTH U
CMEHBI IKOCHCTEM.
Cyxkueccuu.
6./ckyccTBEHHbBIE
cooOrmiecTBa -
arpo3KOCUCTEMBI u
ypOOIKOCHUCTEMBI.

Tema 6.2. buocdepa -
ri00ajJbHas IKOCUCTEMA.
1.Yuenue B. U.
Bepnajckoro o 6uocdepe.
2.Pojb KUBBIX OPraHU3MOB
B Onocepe. buomacca.
3.KpyroBopoT BaxxHEHIINX
OMOTCHHBIX JICMEHTOB (Ha
[puMepe yriiepoaa, a3ora u
np.) B Ouocdepe.

'Y cTHBIN ompoc,
TECTUPOBAHUE

N

Tema 6.3. buocepa n
YyeJI0BeK.

1.13menenus B Guocdepe.
[TocnencTBus

e TeIbHOCTH YETIOBEKA B
OKpY>Karollen cpene.
2.Bo3zneiicTBue
[MPOU3BOACTBEHHOMN
NesTeIbHOCTH Ha
OKPYKaIOIIYIO CPENy B
o0sacTu cBoe Oymyriein
npodeccumu.
3.I'mo6anbHBIC
HKOJIOTMYECKHE TPOOIIEMBI U
[MyTH UX PELICHUSI.
4.9K0510THS KaK
TEOPETHUYECKAsi OCHOBA
paIoHaIbHOIO
[IPUPOJIONOJIb30BAHUS U
OXpaHbl IPUPOJIBI.
Hoocdepa.

5.IIpaBuna noBeneHus
JIIOJIEH B OKpYKaroLIEH
[PUPOIHON Cpejie.

'Y CTHBIN OIpoc,
TectupoBanue
KOHTpOJIbHAs paboTa
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6.bepexkHOoe OTHOLIIEHUE K
OHOJIOTMYECKUM 00bEKTaM
(paCTeHI/I}IM 1 )KUBOTHBIM U
X COOOIIECTBaM) M MX

OXpaHa.
\Hmozo 6o 1 cemecmpe: 18 18
NUTOI'O 36 36
[ [pomedrcymounblil KOHMPOb 8 sauem
dopme

XapaKTepl/ICTI/IKa OCHOBHbBIX BH/10B yqeﬁnoﬁ ACATEJIBbHOCTH CTYJICHTOB

Conepxanue 00y4eHust . .
Aep y (Ha ypoBHe y4eOHBIX JeHCTBHIl)

3HATB:ITAbBl PAa3BUTHS KIETOYHOW TEOPUU; OCHOBHBIC TIOJIOKEHUS
KJICTOYHOW Teopuu M € 3HadeHWe i POPMUPOBAHUS OHOIOTHYSCKHX
MOHITHIA, DJICMEHTAPHBI COCTaB KIETKH; OOIIME MPU3HAKA >KUBOTO
OpraHu3Ma; OPraHOMJIbI KIIETKH; CTPOCHHUE SIpa U XPOMOCOM; 3HAYCHHE
OHMOIOTHH JIJIsl TOHMMAHUS €IMHCTBA BCETO KUBOTO U B3aMMO3aBUCHMOCTH
BCeX yacTeil Ouocdepsl 3emiu;

PA3JIEJI 1. YYHEHUE O |ymers: npuMeHsTh 3HaHMS IPH BHIIOJTHEHUH CAMOCTOSITEIBHOM PaGOTHI;
KJIETKE BJ1aJICTh TEPMUHOJIOTUEH TEMBI; CAMOCTOSITEIBHO PabOTaTh C YUEOHUKOM U
QHAJIM3UPOBATh PE3Y/IbTAThl BHIIIOJHEHHON pabOThl; CpaBHUBATh CTPOCHUE
OaxkTepuanbHOM, paCTUTENBHOMN U KUBOTHOM KJIETOK; CPABHUBATh CTPOEHUE

[IPOKAPUOTUYECKON U yKapUOTHUECKOHN KIIETOK.

PA3JIEJI 2. 3HATBH: OCHOBHBIE TOHSTHS; OHTOI'€HE3, SMOpHUOreHe3, Oacryna, racTpyia,
PASMHOXEHHUE Helpyna, THCTOTeHe3, OpraHOTeHe3, MOpYyJia, OJ1acTOIeNb;
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MEePUOAN3AIUI0 OHTOTCHE3a; 0XapaKTePU30BaTh MPOLIECCHI, MPOTEKAIOIINE
Ha CTaiusX HMOpHOreHe3a; MO3HAKOMHUTh C 3aKOHOM 3apOJIbIIICBOTO
CXOJICTBA.

YMmerb: 0000maTh, aHAIW3UPOBATh M BOCHPUHUMATH HMH(POPMALUIO O

OPIAHM3MOB U 3aKOHOMEPHOCTSIX AMOPUOHAIILHOTO (3apoablIeBOro) pa3BUTUSA
MHIUBHIYAJTBHO E OpraHu3MOB, ero LUTOJIOTHYECKUX OCHOBAX, YIIIyOUTD u
PASBUTHE CUCTEMATU3UpPOBaTh 3HaHUSA OO0 OHTOIEHE3e OPraHA3MOB; YMEHHE
OPTAHM3MOB CaMOCTOSITEJIBHO HAaxOJIWTh OTJIMYMS MHTO3a OT MeHO03a, Ompenesss
HBOJIIOIIMOHHYIO POJIb 3THX BHJOB JIEJECHUS KJIETKHU, YMEHHs paboTarth C
TabJiMllaMu, y3HaBaTh OpraHbl U CUCTEMbl OPIraHOB Ha PUCYHKAX;pacKphITh
3aBUCUMOCTh OHTOT'€HE3a OT YCJOBUH OKpYXKaromiel cpeabl GopMHpOBATh
HAY4YUTh ydaumxcs GOpMyJIupoBaTh BBIBOJbI, HAXOAUTh U aHATH3UPOBATH
MH(POPMAIIHIO O KUBBIX O0BEKTAX;
3HATH: OCHOBHBIE MTOHSITHS; OHTOI'€HE3, SMOpHUOreHes, Oacryna, racTpyia,
Helpysa, THCTOTeHe3, OPraHOreHe3, MOpyJa, OJIACTOLEINb; ePUOAN3ALIUI0
OHTOT€HE3a; OXapaKTEPU30BaTh IPOLECCHI, MPOTEKAIOIIME Ha CTaJMsIX
PAJEJI 4. HMOpPHOTreHe3a; MO3HAKOMUTH C 3aKOHOM 3apOBIIIEBOIO CXOJICTBA.
MPOUCXOXK/JIEHUE U [YMeTh:3KCIIEPUMEHTAIBHBIM ITyTEM BBISBISATH aJalTHBHBIE OCOOEHHOCTH
PA3ZBUTUE OpraHu3MOB, WX OTHOCHUTEJIbHBIA XapakTep, 00001aTh, aHAIU3UPOBATh U
KU3HU HA BEMJIE. [BocnpuHMMAaTh HMH(QOPMALMIO O MPOUCXOXKICHUU pPa3BUTUS >KU3HU Ha
IBOJIOHUOHHOE 3eMJIC;0TCTauBaTh MHEHHUE, O COXPAaHESHUH OMOJIOIHYECKOTO MHOTOO0OPa3Hs
YUYEHUE KaK OCHOBE YCTOWYMBOCTH Ouocdepbl U MPOTPECCUBHOTO €€ pa3BUTHUA,
BBISIBJIATH IPUYUHBI BBIMUPAHUS BUIOB;
PA3EJI 5. 3HATBH: OCHOBHBIC MMOHSTHS; TUIIOTE3bI MPOUCXOKICHHUS YEITIOBEKA,.
IMPOUCXOXJIEHHUE |[YMeTb:CTpOUTh  JOKa3aTelbHYIO 0a3y 10 CPaBHUTEIHHOU
YEJIOBEKA. XapaKTEpPUCTUKE YEJIOBEKA U IIPUMATOB, JIOKa3bIBask UX POJICTBO.

PA3/IEJ 6. OCHOBBI
YKOJIOTUH

3HATh: SKOJIOrHYecKre (PaKTOPHI U UX BIUSHUSA HA OPraHU3MBbI, 3HAKOMCTBO
C DOKOJOTMYECKHMMH CHUCTEMaMH, WX BHJIOBOW U MNPOCTPAaHCTBEHHOMN
CTPYKTYPaMH, OTJIMYUTENbHbIE MPU3HAKU HUCKYCCTBEHHBIX COOOIIECTB —
ArpO3KOCHUCTEMBI U YPOOIKOCUCTEMBI.

YMeTh:00bACHATh PUUUHBI YCTOHUMBOCTH M CMEHBI 9KOCHCTEM, CTPOUTH
SPYCHOCTb PACTUTEIBHOIO COOOIIECTBa, MMILIEBbIE IIEMHM M CETH B
OUOIIeHO3€e, a TaK)XKe IKOJOTMUECKUEe MUPAMU/IbI, T0KA3bIBaTh POJIb KUBBIX
OpraHu3MoB B Onocdepe Ha KOHKPETHBIX TPUMeEpax.

PA3/IEJI 7. BUOHUKA

3HATh: 3HAKOMCTBO C TpyO4aThIMHU CTPYKTYpaMu B JKHBOH IpHpoJe U
TEXHUKE, a3pOJANHAMUYECKUMH U THAPOJAMHAMUYECKUMH YCTPOWCTBAMU B
PKUBOU IIPUPOJE U TEXHUKE, O3HAKOMIICHHUE C IPUMEPAMHU UCIIOIb30BAHNS B
XO3SUCTBEHHON JeATeIbHOCTH Joed MOpGOPYHKIIMOHAIBHBIX YepT
OpraHu3aluy pPacTeHUM U JKUBOTHBIX IIPU CO3JaHUHM COBEPIIEHHBIX|
TEXHUYECKHUX CUCTEM U YCTPOMCTB IO AHAJIIOTMH C )KUBBIMHA CHCTEMAMH.
YMeTh: CTPOUTH MOJEIU CKIAQ4aTOd CTPYKTYPBI, HUCIOJIb3YEMBIE B
CTPOUTEIIBCTBE

6.2. XapakTepncTHKAa OCHOBHBIX BH/I0B Y4eOHON AeATEJbHOCTH CTYICHTOB.

Coneprxanue o0ydeHHs

XapakTepHucTHKa OCHOBHBIX BHJIOB YICOHOH JIeATEeIbHOCTH CTYACHTOB (Ha
YpOBHE y4EOHBIX IEHCTBU)

BBenenue

1.O3HakoMIIeHHE ¢ OMOJIOTHYECKUMHU CUCTEMaMHU Pa3HOTO YPOBHS:
KJICTKOW, OPraHU3MOM, MOIYJISLUEH, IKOCUCTEMOH, Ornochepoil.
2.0npeneneHue poiau OMOI0THN B POPMUPOBAHUU COBPEMEHHOM

€CTECTBEHHO-HAYyYHON KapTUHBI MUPA U IPAKTUYECKON ACATEIbHOCTH
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ITIOIEN.

3.00y4denue coOIr0ACHUIO TPABUII TOBEACHUS B IPUPOAE, OeperKHOMY
OTHOIIICHUIO K OMOJIOTUYECKUM 00BEKTaM (PaCTCHUSIM U KUBOTHBIM M HX
cooO11ecTBaM) U UX OXpaHe

XHMH4YecKas
OpraHu3anus KJIeTKH

1.YMeHue npoBOIUTh CPABHEHUE XMMHUCCKON OPraHu3aliy KHUBBIX U
HEXUBBIX O0OBEKTOB.

CtpoeHue u GyHKIUN
KJIEeTKH

1.M3y4yeHne CTpOCHUS KIETOK 3YKapuoT, CTPOSHUS © MHOT000pa3us
KJICTOKPACTEHUH M JKUBOTHBIX C TIOMOIIIBIO MUKPOITPETIAPaTOB.
2.HaOroieHue KJIETOK pacTeHUI U )KUBOTHBIX T10]] MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpENapaTax, uX OMHCAHHUE.

3.IIpuroroBiieHNE U ONMCAHUE MUKPOTIPENIAPATOB KICTOKPACTCHHIA.
4.CpaBHEHUE CTPOCHHS KJIETOK PACTEHHUM U )KUBOTHBIX MOTOTOBBIM
MUKpOIperapaTam.

(O0MeH BelecTB "
npeBpalieHne YHePruu B
KJIeTKe

1.YMeHue cTpouTh CXEMBIPHEPIETUYECKOTr0 OOMEHa U OMOCHHTE3a OenKa.
2.Ilony4yeHue npeacTaBiIeHUs O IPOCTPAHCTBEHHOM CTPYKType Oerka,
mosekyn JIHK u PHK

KN3HeHHBIH UK
KJIETKH

1.03HaKkoMJIEHHE € KJIETOYHOU TEOpUEll CTPOCHUS OPraHU3MOB.

2.YMeHHe CaMOCTOSITEIbHO UCKaTh JJOKAa3aTeIbCTBA TOI'0,UTO KIIETKa —
HIIEMEHTapHAs )KUBAsi CUCTEMa H OCHOBHASICTPYKTYPHO- () yHKIIMOHATIbHAS
eIMHMIA BCEX )KUBBIX OPraHU3MOB

OPI'AHU3M. PASMHOKEHUE U THINBUAYAJBHOE PASBUTHUE OPI'AHU3MOB

1.OBnagenue 3HaHUSIMU O PA3MHOKEHUH KaK O BaXKHEHIIIEM CBOMCTBE

PasBUTHEC OPraHu3Ma

Pa3smHoxkeHue PKUBBIX OPraHU3MOB.

OPraHu3smMoB 2.YMGHI/IG CaMOCTOATCIIBHO HAXOUTh OTJIMYUA MUTO3a OTMefI03a,
ONpPEAEIIsis BOJOLMOHHYIO POJIb ITUX BUJIOB JEJIEHUSI KIETKU
1.03HakoMIIeHHE C OCHOBHBIMH CTAUSIMU OHTOT€HE3a HAllpUMepe
Pa3BUTHA IMTO3BOHOYHBIX )KUBOTHBIX.
2.YMeHue XapakTepu30BaTh CTAANH MOCTIMOPHOHAIBHOTOPAa3BUTHUS Ha

NuauBuayaabHoe

[IpUMEpPE YEI0BEKa.
3.0O3HaKOMIJIEHHE ¢ IPUYMHAMU HAPYIIEHUH B pa3BUTUH OPraHU3MOB.
4.Pa3zButue yMeHus NpaBUWIbHO (OPMUPOBATH 10KA3aTEIbHYIO 0a3y
HBOJIFOLIMOHHOTO Pa3BUTHUs )KMBOTHOTO MHpa

NuauBuayaabHoe
pa3sBHUTHE YeJI0BEeKa

1. BeIisiBiIeHHE M OMMCAaHKUE IPU3HAKOB CXOCTBA 3apOAbIIIEHYETIOBEKA U

JIPYTUX IMO3BOHOYHBIX KaK JI0Ka3aTeJIbCTBAUX 3BOJIFOLIMOHHOIO POJACTBA.

2.IlomydeHnue npeacTaBiaeHUs O TOCIEACTBUAX BIUSHUS alTKOT OIS,

HUKOTHUHA, HAPKOTUYECKUX BEIIECTB, 3arPSA3HEHUACPEBI HA PA3BUTHE U
€MPOJAYKTUBHOE 3JJ0POBBE YEIIOBEKA.

OCHOBBI 'EHETHUKH U CEJIEKIIUN

3aKOHOMEpPHOCTH
U3MEHYUBOCTH

1.03HakoMneHEe C HaclIeICTBEHHOM n
HEHACIIeJICTBEHHOWN3MEHUYNBOCTHIO U €€ OMOJIOTHYECKON POJIbIO B
SBOJIIOIMMKUBOTOMHUpA. 2. 1TonyueHne npeacTaBaeHus O CBA3U F€HETUKHU U
MeauIuHbL. 3.03HaKOMJICHHE C HACIeACTBEHHBIMU OOJIE3HSIMU YeJIOBEKa,
WX TIPUYMHAMH U TTPOPIITAKTUKOM.

4.M3yueHne BIUSHUS ATKOTOJIM3Ma, HAPKOMaHUU, KypeHUs Ha
HAaCJIEICTBEHHOCTh Ha BUACOMAaTepHUale.

5.AHanu3 GEeHOTUITNYECKON U3MEHUNBOCTH.

6. BrisiBiIeHHEMYyTareHOB B OKPYKAOIIEH cpejie 1 KOCBEHHAs

OLICHKABO3MOXHOI'O MX BJIMSAHHA HAd OPTraHU3M.

OCHOBBI CeJIEeKIINA
pacTeHuil, )KHBOTHBIX U

1.ITomyuenue npeacTaBlIeHUs O TEHETHKE KaK O TEOPETUYECKON OCHOBE
CEJICKLIUU.

2.Pa3BuTHe MeTanpeIMETHBIX YMEHUH B MpoLecce HaXO0XKICHNS Ha KapTe
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[IEHTPOB MHOTO00pa3usi W TPOMCXOXKACHHUS KYJIbTYPHBIX PAaCTEHUU W
TOMAIlIHUX KUBOTHBIX,0TKPbITIX H. V1. BaBunoBbIM.

3.M3yueHne MeTo0B THOPUAN3AIINNA U NCKYCCTBEHHOTO OTOOpA.

4.YMeHue pazOuparbcsi B ITHUECKUX ACMEKTaX HEKOTOPBIXJOCTHKCHHUHA B

VHIKPOOPTAHIEMOB OMOTEXHOJIOTUU: KJIOHUPOBAHUM KHUBOTHBIX U MpoOIeMax
KJIOHMPOBAaHMS Y€I0BEKa.
5.03HaKOMJIEHHE C OCHOBHBIMM JOCTHKCHMSMU COBPEMEHHOM CeJIEKLUU
KYJIbTYPHBIX PACTEHUH, JOMAIIHUX KUBOTHBIX 1 MUKPOOPTaHU3MOB
[MPOUCXOKAEHUE U [PASBUTUE )KU3HU HA 3EMJIE. 3BOJIOHUMOHHOE YYEHUE

[Ipoucxo:xxnenue u
HAYAJIbHbIE ITAIBI
pa3BUTHS )KM3HU HA
3emiie

1.AHanu3 ¥ OICHKA Pa3IMYHBIX TUIIOTE3 MPOUCXOXKICHUSIKU3HH.
2.Ilonydenue mpenacTaBieHUs 00 YCIOXHEHHWU >KMBBIX OPTaHW3MOB Ha
3emiie B IIPOIIECCE IBOJTFOLIHH.

3.YMeHue  JIKCHEpPUMEHTAIbHBIM  IyTEM  BBIABIATH  aJalTHBHBIC
0COOCHHOCTH OPT'aHU3MOB, UX OTHOCHUTEJIBHBIN XapakTep.

4.03HaKOMIIEHHE C HEKOTOPBIMHU MIPEICTABUTEIISIMHA PEAKUX U UCUE3AIOTUX
BUJIOB PACTCHHI U KUBOTHBIX.

5.IIpoBenenue omucanus OcoOe OJHOTO BHIA O MOP(HOIOTHIECKOMY
KPUTEPHUIO IPH BBITOJIHEHUH JIA0OPATOPHOUPAOOTHI.

6. BeIsBICHHE YepT MPHUCIIOCOOTICHHOCTH OPTraHU3MOB K Pa3HBIM CpeliaM
oOuTaHus (BOJHOM, HA3€MHO-BO3/IYIIIHOM, TOYBEHHON)

HUcTtopusi pa3BUTHSA
DBOJIIOLMOHHLIX HIeH

1.M3yyeHue Hacienus yeloBeYECTBA HA MpUMEpEe 3HAKOMCTBA C UCTOpUei
pa3zBuTus HBoONMOHHBIX uaekK. JIlunnes, K. b. Jlamapka Y. /lapBuHa.
2.011eHUBAaHUEPOJIM  HBOJIOLMOHHOIO  y4yeHHs B  (OPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUpA.

3.Pa3BuTre criocoOHOCTH SICHO M TOYHO M3JaraTb CBOMMBICIIH, JIOTHYECKU
000CHOBBIBAaTh CBOIO TOYKY 3pEHHUS,BOCIPUHUMATh M aHAJIU3UPOBATH
MHEHHs COOECETHHKOB,ITpU3HABas MpPaBO JPYroro YeloBeKa Ha HHOE
MHEHHE

MuUKpPO3BOJTIOLMS U
MaKPO3BOJTIOLMS

1.0O3HakoMIIeHHE C KOHIIETIIMEH BHJA, €€ KPUTEPHSIMH,I0A00p MpUMEpOB
TOTO, YTO MOMYJISIIUSI — CTPYKTYPHASICIUHULIA BUA W YBOJTFOIIHH.
2.03HaKOMJIEHWE C  JABIKYIIMMHCS  CHJIAMU  DBONIOIMHUU €€
TOKa3aTebCTBAMHU.

3.YcBoeHHE TOro, 4YTO OCHOBHBIMH HAIIPABJICHUSMHU HBOIIOLUOHHOTO
rporpecca sBJs0TCA ONOJIOrMYECKU Mporpeccuu ONOIOrHYecKuii perpecc.
4.YMeHue OTCTanBaTh MHEHHE, O COXpPaHEHHH OHOJOTHYECKOTO
MHOT000pa3us Kak OCHOBE YCTOHYMBOCTH OMOC(EPHI U MTPOTPECCUBHOTO €€
pa3BUTHS.

5.YMeHue BRISBIATHIIPUYNHBI BEIMUPAHUS BHJIOB

[NPOUCXOKIEHUE YEJIOBEKA

AHTpONOreHe3

1.Ananu3 ¥ olieHKa pa3IMYHbIX TUIIOTE3 O MPOUCXOKICHUHYEIOBEKA.
2.PazBuTHEe yMEHHS CTPOMTH [OKa3aTelbHYyI0 0a3y MO CpaBHUTEIbHON
XapaKTepUCTHKE YeJI0BeKa U MPUMATOB,JOKa3bIBasi X POACTBO.
3.BbIsiBIEHUE 9TANOB HBOJIOIMH YeJIOBEKa

YesoBeyeckHe pacel

1.YmMmeHnne mMoka3biBaTh PAaBEHCTBO YEJIOBEYECKHX pac HAOCHOBAHUHU HX
POJICTBA U €IMHCTBA MPOUCXOKICHUSI.
2.Pa3BuTHE TONEPAHTHOCTH, KPUTHKA pacH3Ma BO BCEX ErOMpOsIBICHHIX

OCHOBBbI 5KOJIOI'NA
JKOJIOTHSI — HAYKA 0 1.M3yuenne sK0I0ru4eckux (pakTopoB U UX BIUSHHUS HAOPTAHU3MBI.
B3aHMOOTHOIIICHUAX 2.3HAKOMCTBO C  DJKOJIOTHYSCKMMH  CHCTEMaMM, HX  BHJIOBOUIH

OPraHUu3MOB MEXKIY

[IPOCTPAHCTBEHHOMN CTPYKTYpaMH.
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co0oi
U OKpYsKawolei cpenoi

3.YMeHne 00bSICHATHIPUINHBI YCTOMYUBOCTH H CMEHBI 3KOCHUCTEM.
4.03HaKOMIIEHHE C MEXBHUJOBBIMU B3aHMMOOTHOIICHUSIMHB JKOCHCTEME:
KOHKYPEHIINEH, CHMOMO030M, XUIITHUYECTBOM, TAPa3UTH3MOM.

5.YMeHue CTpOUTh SPYCHOCTh PACTHTEIHLHOTO COOOIIECTBA, TUIIIEBEIC IICTIH
1 ceTH B OMOIICHO3€, a TAKIKE IKOJIOTUICCKHE TUPAMHUIBL.

6.3HaHWE OTIMYUTENBHBIX TPU3HAKOB HMCKYCCTBEHHBIX COOOIIECTB —
ArPOIKOCHCTEMBI i YPOOIKOCHCTEMBI.

7.0nucane aHTPOMOTCHHBIX HW3MEHEHUH B €CTECTBEHHBIXIIPHPOIHBIX
nmanamadTax cBOe MECTHOCTH.

8.CpaBHHUTENTBLHOE ONMKMCAHUE OJTHON M3 €CTECTBEHHBIX MPHPOIHBIX CUCTEM
(Hampumep, Jieca) W KaKOH-HUOYIb  arpo’KOCHUCTEMBI(HApUMep,
MIIICHUYHOTO TIOJIS).

9.CocraBneHne cXxeM Iepeaay BEeIeCTB U DHEPTUU TI0 IETsIM MMUTaHUS B
[PUPOJTHON SKOCHUCTEME H arpoIeHO3¢e

buocdepa —
rjio0ajabHas
PKOCHCTEMA

1.0O3nakomnenue c¢ yudenuem B. WM. Bepnaackoro o Ouocdepekak o
r1100aIbHOM HKOCHUCTEME.

2.Hanmuuue mpeacTaBieHHus O CXeMe 3KOCHUCTEMbI Ha mpuMepe Ouocdepsl,
KpyroBOpOTE BELIECTB U MPEBPALLIEHUUIHEPTHU B Ouochepe.

3.YMeHHe J0Ka3biBaTh pOJIb JKUBBIX OpPraHU3MOB B Ouochepe Ha
KOHKPETHBIX IPUMEPAX

buocdepa u yesioBek

1. HaxoxaeHue CBsI3M UW3MEHEHHs B Ouocdepe ¢  TOCICACTBHIMHU
NEesITETLHOCTH YeJIOBEKA B OKPYKaIOLIEH cpeie.

2.YMEHHUE OIpEeeATh BO3JICHCTBHE MPOU3BOJICTBEHHONICATEIBHOCTH HA|
OKPYKAFOTIIYIO cpeny B obnactu cBoeiOynymennpodeccuu.
3.03HaKOMIICHHE C TI00AIbHBIMH 3KOJOTHUYECKUMH MPOOJIEMaMUH YMEHHE
OIIPCACIIATD ITYTU UX PCIICHUA.

4.0nucaHne M MPAaKTHUYECKOe CO3[JaHMe HCKYCCTBEHHONIKOCHUCTEMB]
(TpeCHOBOTHOTO aKBapuyma).

5.Pemienue sKonornyeckux 3aaad.

6./leMOHCTpUpPOBaHUEYMEHHUSI ~ TOCTAHOBKM  LENed  JIeATeNbHOCTH,
[IJIAHUPOBAHUA coOCTBEHHOM JACATCIIBHOCTH JIIAITOCTUIKCHUA
[OCTaBJIICHHBIX IIeJiel, NpeABUJCHUS BO3MOXKHBIX pE3yJIbTaTOB 3THUX
I[eﬁCTBHfI, OpraHru3auuCaMOKOHTPOJIA n OLCHKHN MTOJTYYCHHBIX
PE3yJIbTaTOB.

7.00yueHne CcOOJIOJIEHUIO NpPaBUJI TOBEJIEHUS B INPUPOJIE,0€peKHOMY)
OTHOILEHHIO K OMOJIOTMYECKUM OOBEKTaM(PAaCTeHMSIM, >KMBOTHBIM M HX

co0011IeCTBaM) M UX OXPAaHE.

(I)opMa KOHTPOJISA MOXKET ObITh npoBejacHa: yCTHO, IMCbMEHHO WJIHM B BU/1€ TCCTUPOBAHUA.

IIpomexyTounas arrectauus B ¢gopme IK3aMeHa.

8. YUEBHO-METOAMYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

IPOT'PAMMBI YYEBHOM JUCHUTLJIAHBI

Peanu3arust mporpaMmbl AUCHMILTUHBI TpeOyeT HAIU4YUs ydeOHOTO KabuHeTa. J[1s ycBOeHHs
3HAHUN W TPAKTUYECKHX HABBIKOB CTYACHTAMH H3ydeHHUE AUCHUIUINHBI «buosorus» obecmnedeHo,
MPEKIE BCEro, HATMYMEM HAyYHO-y4eOHO-METOIUYECKOro KabWHeTa, B KOTOPOM €CThb BO3MOXKHOCTH
MIPOBOJIUTH 3aHATHS, KaK B TPAIUIIMOHHON (pOopMe, Tak 1 ¢ UCTIOJIb30BAaHUEM HHTEPAKTUBHBIX TEXHOJIOTUI
Y Pa3IMYHBIX 00pa30BaTEIbHBIX METOIMK.

B cocraB yueOHO-METOIUYECKOTO M MAaTEPUATLHO-TEXHHUUECKOTO OOECIeUEHUsT MPOTPaMMBbI
y4eOHOU TUCIUTUIMHBI «BUOJIOTHS BXOIAT:

* MHOTO(YHKIIMOHAJILHBIN KOMIUICKC MTPETIO0/1aBaTeIs;

* HarJsgHbIC MOCOOMS (KOMIUIEKTHI Y4eOHBIX TAONUI, MJIAKATOB, TOPTPETOB BBIIAIOIIMXCS
YYCHBIX, TUHAMUYECKHE MOCOOUS, WILTIOCTPUPYIOIINE OMOJIOTHYECKUE MPOIIECCh, MOJETH, MYJSDKH U
MHUKpPOIpEnapaTsl OMOJIOTNYECKUX 0OBEKTOB U JP.);
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* nH(MOPMAIIMOHHO-KOMMYHHKATHBHBIC CPECTBA;

* JKpaHHO-3BYKOBBIE TOCOOUS;

* KOMIUICKT TEXHHYECKOW JOKYMEHTAIlMH, B TOM YHWCIIC TIAacIopTa Ha CPEICcTBa OOYYCHUS,
WHCTPYKIIMHU TIO UX MCIIOJIb30BAHHIO M TEXHHUKE 0€30MacHOCTH;

* OubmMoTeuHbIN (HOH/I.

Oo6opynoBanne y4eOHOro KabuHeTa:

* [I0CaJI0OYHBIC MECTA 110 KOJIUYECTBY O0yUarOIINXCS;

* pabouee MECTO MPEIoaaBaTes;

* KOMIUICKT yu4eOHO-HATIISAHBIX TOCOOUH;

TexHuYecKHe cpeacTBA O0yUEeHUsI:

* TMPOEKTOP;

* WHTEpPAKTHUBHAS JOCKA.

NGO~ wWNE

©

10.
11.

12.
13.
14.

15.

16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30

31.

IHEPEYEHbB BOITPOCOB K OK3AMEHY

buonorus. O0beKT U MpeaAMET OUOIOTHH.
Drarnbl pa3BUTHs OUOJIOTHH.
MeTob1 GMOTOTUYECKUX UCCIIETOBAHUIMA.
[IpumeHneHne GMOIOTNYECKUX 3HAHUMN
YpoBHU OpraHU3aIiK KUBOM MaTepuu.
OcHOBHbIE TIPU3HAKY 5KUBOTO.
MHuoroo6pasue >KUBbIX OpraHU3MOB. THIIBI KJIIETOYHOM OpraHU3aIuu.
HanuapcrBo IIpokapuotsl. LlapctBo [IpoOsaku. OCHOBHBIE MPEICTABUTENNA TOLIAPCTB
Apxebakrepun, Hactosmue 6akrepun, OkcupoTodakTepruu U UX 3HaYCHHE.
HaguapctBo DOykapuotbl. CTpoeHHME KIETKM pACTEHHM, JKUBOTHBIX U T'pHOOB.
OAHOKIJIETOYHBI W MHOTOKJIETOYHBIH OPraHu3M, OCOOCHHOCTH (HYHKIIMOHUPOBAHHS.
CrpoeHre TUIIMYHOM KJIIETKM MHOTOKJIETOYHOIO OpraHu3Ma.
Knerounas teopus. Kiietka — anemeHTapHas eIMHULA )KUBOTO.
CTpyKkTypHO-YHKIMOHATIbHAS OpraHU3alUs dSyKapHoTHUecKor kieTku. CrpoeHue
nuroruiazMel.  [{urtomnazmaruyueckue opraHeuibl  (MeMOpaHHBIE, HeMeMOpaHHbBIE,
CMEeLUAIN3UPOBAHHBIE), UX CTPOCHHUE U BBIOJIHSIEMBbIE () YHKIIMH.
Snpo kak BakHeHIIas 4acTh KJIETKH, CTpoeHue U GyHKIuu xpomocoM; posb JTHK nu PHK.
buonornueckas memOpana. XUMHUYECKUIA COCTaB U CTPOECHUS KJIETOUHBIX MEMOpaH.
Monenu ctpoeHust Ki1eTouHbIX MeMOpaH. OO1iast XapakTepucTUKa KJIETOYHBIX MeMOpaH.
13. Oco0eHHOCTH CTPOEHUS IUTOIUIA3MAaTHYECKOH MeMOpaHbl MPOKAPUOT, 3YKapHOT.
TpancnopT BelecTB yepes MmIa3MaTuYecKyto MEMOpaHy: TPAHCIOPT MEIKUX M KPYIHBIX
MakpoMmoJseKys. IlaccCuBHBINM, aKTHBHBI TpPaHCHIOPT. 3HAYEHHE TPAHCIOPTa B KU3HU
KJIETKH.

DNEMEHTHBIN COCTaB KJIETKH.

Heoprannueckue BenecTBa KJIeTKH.
Opraanyeckue BeMecTBa KICTKA: MOHOMEPHI M TTOJTUMEPHI.
XUMHUYECKUH COCTaB KIETKH: yraeBosl. Kiiaccudukanms yrieBoaos.
MoHocaxapubl, UX pojib B KIETKE.
Jlucaxapuibl, UX pojib B KJIETKE.
[Tomucaxapuapl, UX pOJIb B KIETKE.
JIunmuapl. Knaccuduxanus munuagoB. KOMIOHEHTHI TUIHIOB.
CrpoeHune 1 GyHKIIMU HEUTPaJIbHBIX KUPOB.
Crpoenue u pyHKIUH Gocoaunuaos.
CtpoeHne HyKIeOoTUa.
O06pa3oBaHue 1u- U MOJUHYKICOTH/IOB.
Crpoenue u pyaknuu JJTHK.
Crpoenue u ¢pynkuun PHK.
. Komnonentsl OenkoBbix Monekyn. He3amenumsble amuHokucnotsl. Kiaccuduxanms
AMHHOKUCIIOT.
CBs13u B O€ITKOBOM MOJICKYJIC.
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32.
33.

34

35

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

o1,

52.

53.
54.
55.
56.
S7.
58.
59.
60.

61.
62.

63.
64.
65.

66.
67.
68.
69.
70.

71.

72.

[lepBuuHas, BTopuyHasi, TpETUYHAs U YETBEPTUYHAS CTPYKTypa Oenka.
Jenatypauus 6enka. @akTopsl, BBI3bIBAIOIINE IeHATypaluio. Penatypanusi.
. Merabomu3m. OcobeHHOCcTH MeTabonu3Ma y aBTo- U retepotrpodoB. [Tutanue. CriocoOs

MUTAHUS.
. OHepreruyeckuii  oOmeH. [I'nmkonus. Kierounoe  gpixanuwe.  OKHUCIUTENBHOE
dbochopunupoBanue.

[Tnactuueckuit oOMeH. doTocuHTe3. XEMOCHHTES.

Krnerounsrii uki. CriocoOb! IeTIeHUS KIETKH. AMUTO3

MuTo3, ero 6M0JI0TrH4YEeCKOe 3HaYCHHE.

Melio3, ero OMOJIOrHYECKOEe 3HAUCHHE.

PasmHuoxenue. becniosnoe pasMHOXEHUE, €r0 BUBL.

[TonoBoe pazmHoxeHHEe. CTpOEHUE MOJIOBBIX KIETOK.

I"amerorenes, ero Buabl. OCOOEHHOCTH MPOTEKAHUS CLIEPMATOreHe3a U OOTeHe3a.

OnnonoTBopeHue, ero Buabl. [laprenorenes.

Onrorenes, ero Tunsl. [lepuonnszanus oHTOreHe3a.

OMOpHUOHaANBbHOE pa3BUTHE: IPOOJIEHNE, TaCTPYIISILMS, TUCTO- U OPTaHOTE€HES.

['eneTuka — Hayka 0 HAaCJIEICTBEHHOCTH U U3MEHYUBOCTU. | HOpHIOIOrnuecKuii MeToI.

Monorubpuanoe ckpemuBanue. IlepBoiii 1 BTOpoii 3aKoHbI MeHens.

JlurubpuaHoe ckpemuBanue. Tpetuid 3aKkoH Menaerns.

AHanusupylouiee CKpelBaHie, ero 3HauyeHue.
B3auMopeiicTBue — alienbHBIX ~ [EHOB:  IIOJIHOE  JOMUHUPOBAHHUE,  HEIOJIHOE
JOMUHHUPOBAHUE U KOJOMUHUPOBaHNE. MHOXECTBEHHBIN aJlIENIU3M.
B3auMopeiicTBue HeaJuleNbHBIX T'€HOB: KOMILIEMEHTApHOCTb, 3IKMCTa3, HOJIUMEpHUS.
[Lneiiorponus.
CuemienHoe HacienoBanue. [loHoe u HenonHoe cuerieHue. Bennunaa kpoccuHTroBepa.
XpOMOCOMHas KapTa.

HexpomocomHoe HacnenoBanue. Kpurepun nuTOmIa3MaTn4eckol HacIeICTBEHHOCTH.

N3mMeHunBOCTb, €€ BUAbl. 3HaUEHHE N3MEHYUBOCTH.

Myrtanuu. Knaccudukarms myTtaruii.

['enHble MyTanuu, UX BUABIL.

XPOMOCOMHBIE MyTallM1: BHYTPUXPOMOCOMHBIE U MEXXPOMOCOMHBIE.

I'enomubIE MyTaLUN.

OCHOBHBIE TUIIOTE3BI TPOUCXOKACHUS )KU3HU Ha 3eMJIe
buonorus B nonapsunosckuii nepuog. Cucrema K.JIunnes. DBomonnonHas teopus XK.-
b. Jlamapka

Pa3BuTHe 3BOTIOIMOHHBIX NPEACTABICHUM.
VYyenne Y. /lapBuHA O NMPOUCXOXAECHUM BHUIOB. ECTECTBEHHO-HAYYHBIE IPEIINOCHUIKU
sBoyoiMOHHOr0  yyenust Y.JlapBuna. MckyccTBeHHBIH OTOOp —  MEXaHHU3M
npeoOpa3oBaHUsl YEIOBEKOM JKMBOH MpHpojbl. (OCHOBHBIE MOJOXKEHHUS YYCHHS
Y.lapBruHa

Muxkpossomntonud. Bua. [lonynsauronHas CTpykTypa BUAA.

MyTauum — 37€MEeHTapHBIN 3BOTIOLMOHHBIN MaTEpUal
V3MeHeHHsT 4acTOTHI T€HOB B MOMYJALUAX (MUTpalMU, NPUPOAHBIE KaTacTpodsl,
B3aMMOOTHOLIEHUS TUIIA «XUIIHUK — JKEPTBAY).

IIpocTpaHcTBEHHAs N30ISIIMSL TOMYJIISALUI

@DopMBbI €CTECTBEHHOT'O 0TOOpA.

WuauBUyanbHbIH U TPYNIIOBOI 0TOOP.

O6pazoBaHue BUA0B — Pe3yJbTaT MUKPOIBOIIOIHH.
[TpucnocoOIeHHOCTh OPraHU3MOB — pE3YJIbTAaT JEHCTBUS E€CTECTBEHHOTO OTOOpa.
MakponsBomronus. bruomornueckuii mporpecc 1 OMOJIOTHUECKHI perpecc
[Tytu nmoctmxenus Ouonormdyeckoro mporpecca (Aporenes, AsoreHe3, Kararenes)
OcHOBHBIE 3aKOHOMEPHOCTH Onoornyeckoi 3postonun (uBeprennus, Koneprenmusi,
[Tapannenusm).

Mecto 4enoBeka B CHCTEME JKUBOTHOI'O MHpa
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73. OCHOBHBIE CTaAUH IBOJIIOIMY YETOBEKA
74. BuytpuBuaoBas auddepeHnuanus yenoBeuecTa. Pacsl u pacorenes

8. PEKOMEHAYEMAS JIUTEPATYPA

Jlna cmyoenmos:
OcHoBHas1 JiUuTEpaTypa:

1. Luébynesckuii, A.FO. buonorus. B2 1. Tom 1. B 2 4. Yactp | : y4eOHUK ¥ IPAKTUKYM IS BY30B /
A. 1O. luGynesckuii, C. I'. MamonToB. — Mocksa : U3narenscTBo IOpaiit, 2023. — 297 ¢.—
(Boiciee o6OpazoBanme). — ISBN 978-5-534-00118-1. — Tekct : »31IeKTpPOHHBIH //
OoOpazoBatenbHas 1wiarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/452918 (mata
obpamenus: 18.07.2022).

2. buonorus : y4eOHMK M TPAKTUKYM JUIsI cpeaHero mnpodeccuoHanbHoro odpaszoBanus / B. H.
SApeirus [u gp.] ; mox penakuueit B. H. Speiruna. — 2-e uzn. — Mocksa : M3garensctBo FOpaiit,
2023. — 378 c.— (ITlpodeccuonansuoe odbpazoanue). — ISBN 978-5-534-09603-3. — Tekcr :
anekTpoHHbld  //  OOpa3oBarenmpHas  1wiarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/489661 (mata obparenus: 18.07.2022).

3. Hapsun Y. [Ipoucxoxnenne Bumos ... CI16.: Hayka, 1991.

JlonoTHUTeIbLHAS JTUTepaTypa:

1. buopa3znoobpazue U oXpaHa MPUPOAHI : Y4eOHUK U pakTukym it By3oB / E. C. Banos, A. C.

UYepnaxoBa, B. A. Mapkos, E. A. JlynanoB. — 2-e u3n., uctp. u gon. — MockBsa : M3garenscTBo

HOpaiit, 2023. — 247 c. Tekcr : anekTpoHHbIN // OOpa3oBarenbHas miatdopma KOpaiT [caiT].

— URL: https://urait.ru/bcode/475410.

Eropoga T.A., Kirynosa C.M., XXusyxuna E.A, OcHoBbsl Onotrexnonoruu. M.: Akanemusi, 2005

Kenuna H.1O., be3pyuko H.B. buonorus B Tabnunax u cxemax. M.: ®denuke, 2008.

4. TIlexos A.Il. buonorusa ¢ ocuosamu 3konoruu. M.: Jlans, 2005.
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/Jlna npenooasamenei:
1. 06 ob6pazoBanuu B Poccuiickoit denepaunu: deaep. 3akon ot 29.12. 2012 Ne 273-03 (B
pen. ®enepanbHbix 3ak0HOB OT 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-
@3, 0T 05.05.2014 Ne 84-D3, o1 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECCHHBIMU
®denepanbHbIM 3aK0HOM 0T 04.06.2014 Ne 145-@3, B pen. Ot 03.07.2016, c u3m. ot 19.12.2016)

2. Ilpukaz MunuctepcrBa oOpazoBanus u Hayku P® ot 31 mexabps 2015 r. N 1578 "O
BHECEHUHU U3MEHEHUI B (esiepaibHblil roCyIapCTBEHHbIH 00pa30BaTeNbHbIN CTaHAAPT CPEAHEr0 0OIIEro
oOpa3oBaHUsl, yTBEpkKACHHBIN prKa3oM MuHucTepcTBa 00pazoBanus 1 Hayku Poccuiickoit denepannn
ot 17 mast 2012 r. N 413».

3. ®enepanbHbIiA roCcyAapCTBEHHBIN o0Opa3oBaTeNbHbIH CTaHJapT CpeaHero
npodeccuonansuoro obpazosanus (OI'OC CIIO) mo cmernumanpHocTH 20.02.01 «3Okomorudeckas
0€30MacHOCTh TPUPOJIHBIX KOMIUIEKCOBY,yTBEPKICHHBIH TpUKa3oM MHHHCTEpCTBA 00pa30BaHUS M
Hayku Poccuiickoit ®enepaunn Ne 351 ot 18.04.2014;

4. TlpumepHasi OCHOBHasi oOpa3oBaTellbHAs MpOrpaMMa CpEeIHEro OOmEero oOpa3OBaHHMSA,
oJ00peHHas peleHneM QenepaibHOro yueOHO-MEeTOINYEeCKOT0 00beIMHEHHS IO 00I1IeMy 00pa30BaHHIO
(mporoxon ot 28 utoHs 2016 r. Ne 2/16-3)

HNHTepHeT-pecypcsl
JlocTyn K 37eKTpoHHO# OnbaroTeku Ha http://elibrary.ru
HarmonanwsHas anekTponHas 6unbnuoreka https://H36.pdy/.
Bbuonorus knerku.http://www.cellbiol.ru.
Angiosperm Phylogeny Website. http://www.mobot.org/MOBOT/Research/APweb/
Animal Diversity Web http://animaldiversity.ummz.umich.edu/site/index.html
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http://www.virologynotebook.co.uk/General/general_virology.htm General Virology.
http://www.marietta.edu/~mcshaffd/invert .Invertebrate Zoology.

http://www.microbes.info .Microbiology Information.

9. Wikipedia http://wikipedia.org

10. https://sbio .info (Bes 6uomorus. CoBpemenHast OMOJIOTHS, CTAThbU, HOBOCTH, OHOIHOTEKA).

11. http://window.edu.ru (Eanunoe okHO mocTyma Kk oOpa3oBaTelibHbIM pecypcam HMHTepHeTa 1o
OMOJIOTHN).

12. http://window.edu.ru/catalog/resources/biologiya-test?p_nr=50. (TecT 11 aOUTYpHEHTOB 11O BCEMY
IIKOJIBHOMY KYPCY OHOJIOTHH)

13. https://biology.ru/course/design/index.htm.(buonorust B OtkpbiToM KOJUIeKe.CaiiT COACPIKHUT
AIIEKTPOHHBIN yueOHuK mobuomoruu, Online tecter).www. informika. ru (QmekTpoHHBINH y4eOHUK,
OOJIBIION CIIMCOK MHTEPHET-PECYPCOB).

14. (buonorus st MKOJBHUKOB. KpaTkas, KOMIIaKTHasl, HO JOCTATOYHO MOJPOOHAss HH(OpMAIHUS 110
pasnenam: «Oo6mas Oouonorus», «boranukay, «3oomorusy,«Henoseky).https://www.google.ru/search?
client=opera&gq=www.+bril2002.+narod.+ru&sourceid=opera&ie=UTF-8&0e=UTF-8
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