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1. MACIIOPT IPOT'PAMMBI YYEBHOU JJUCHUTIJIAHBI

buonorns

1.1. O6s1acTh NpUMEHEHHS POrPaAMMBbI

PabGouass mnporpamma y4eOHOM IUCIUIUIMHE SIBISETCS YACThIO OCHOBHOM
podeCCHOHATEHON 00pa30BaTEeIbHON MPOTrPaMMBbI CpeIHEr0 MPoheCcCHOHATHHOTO
oOpa3oBaHmsI Ha 6a3e OCHOBHOTO 001Iero oopazoBanus B coorsercTBun ¢ ®I'OC o
crennanbHoCcTH 54.02.01 JIuzaiin (1o oTpacisam)

1.2 MecTo yueOHO# TUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI npodeccuoHaIbHOI
00pa3oBaTeIbHOI MPOrPpaMMBbI.
VYyebHas TUCHUIUIMHA BXOAUT B 00I1€00pa30BaTEIbHBIN IIUKIT

1.3. Heaum W 3agayM JAUCHUIVIMHBI — TpeOOBaHUSI K pe3yJbTaTam
OCBOEHMS TUCHUILIUHBI:
OcBoenue coaepkaHus ydyeOHOM aucHUIUIMHBI «buonorus» obecreunBaeT
JOCTH)KEHUE CTYACHTAMHU CIICAYIOIINX Pe3yabTaTOB:

-MeTanpeaMeTHbIX;

UCIIOJIb30BAaHUE PAa3IMYHBIX BUJOB TO3HABATENIBHON JESITENIBHOCTH U
OCHOBHBIX

MHTEJUICKTYaJbHBIX omepanuii (MOCTaHOBH 3a1a4d, (POPMHUPOBAHUS TUTIOTE3,
aHajaM3a MCUHTE3a, CpaBHEHUS, OOOOIIEHUSI, CUCTEMATU3allMH, BBISBICHUSA
IPUYUHHO- CJIEICTBEHHBIX CBSI3€H, MMOMCKA aHAJIOTOB, (DOPMUPOBAHUS BHIBOJIOB) IS
pelIeHUs TOCTABICHHON 3aaui, NPUMEHEHUE OCHOBHBIX METOAOB MO3HAHUS IS
U3YUYEHHUS] PA3JIMYHBIX CTOPOH JKHBBIX CHUCTEM, C KOTOPBIMH BO3HUKAET
HEOOXOJAMMOCTh CTAJIKMBAaThCA B MPOQPECCHOHAIBHOM c(depe; HUCIOIb30BaHUE
Pa3IMYHBIX UCTOYHUKOB JIJISl NOJTYy4YEHUs OMOJIOrMu4ecKol HHpOopMaluu,

YMEHUE OLEHUTh YMEHHUE OLEHUTHh €€ JOCTOBEPHOCTb MJIs JIOCTHIKEHUS
XOpOIIUX pe3yJIbTaTOBB MpodeccuonanbHol chepe;

- MpeAMEeTHBbIX;

c(hOpPMHUPOBAHHOCTh MPEACTABICHUNA O OMOJIOTMU U COBPEMEHHOW Hay4dyHOU
KapTUHE MUPA,

MOHUMaHue ponu  Owosorm B (OPMUPOBAHWM  Kpyrosopa H
(GYHKIIMOHATBHOM TPAMOTHOCTH TSI PEIICHUS MPAKTUIECKUX 3a1a4;

BJIAZICHUE OCHOBOMOJIAraloIINMHU MOHATHUSIMH, 3aKOHAMU u
3aKOHOMEPHOCTSIMU;

YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJIEH, PEIJIaraTh OPUTHHAIBHBIC MOJIXO/Ibl U PEUICHNUS,

BJIaJICHUE OCHOBHBIMH METOJAMH HAYYHOTO TMO3HAHUS, HUCIOJIb3yeMble B
reHeTH4eCKo MHGOpMAaLMK, TOTOBHOCTb M CHOCOOHOCTh MPUMEHSATH METOJIbI
MO3HAHUA TP PEIICHUH MTPAKTUYECKUX 3a]1aY;

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHUMAaHUE BIUSHUS
COILIMAIbHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSTHUE MPHUPOAHONW M COIMATbHOU
Cpelibl, 0CO3HAHUE TI100aIBHOTO XapakTepa HKOJIOTHYECKUX MPOOIIeM, pacIupeHne



OMbITa ACATENBHOCTH FKOJIOTMYECKON HAIIPABICHHOCTH;

OBJIAJICHNE  HaBBIKAMH  Yy4€OHO-MCCIENOBATENbCKOW  MPOEKTHOH U
COLIMAJIBHOM JEATEIbHOCTH.

3aHATHA O  JUCHUIUIMHE  COJNEUCTBYET  (OPMHpPOBAHHIO  OOIIMX
KOMITETEHIIHM:

OK 1. Bei6upats criocoOsI petieHus 3a1a4 npohecCHOHaIbHON 1eATeTbHOCTH
NPUMEHHUTEIIBHOK PA3JINYHBIM KOHTEKCTAM.

OK 2. Hcnons3oBaTh COBPEMEHHBIE CpEACTBA I[IOMCKA, AaHalu3a U
UHTEpIpETALINH,

uHbopMalui W HUHPOPMAIMOHHBIE TEXHOJOTHUU JUIsl BBHINOJHEHUS 3a]ad
po(hecCUOHATLHONU IEATEIBHOCTH.

OK 4. DddexTuBHO B3aMMOJCHCTBOBaTh M PpabOTaTh B KOJUICKTUBE U
KOMaHJIE.

OK 7. CopericTBOBaTh COXPaHECHUIO OKpY’Karomen cpensl,
pecypcocOepeKeHn0, TPUMEHATh 3HAHUS 00 M3MEHEHHHM KJIMMara, MPUHLUIBI
OEpeXJIMBOTO  MPOU3BOJACTBA, A(PPEKTUBHO JEUCTBOBATH B  YPE3BbIYAWHBIX
CUTYALHSX.

1.4. Koiu4ecTBO 4YaCOB Ha OCBOEHHE MPOrPaMMbI JUCHHUIIJIMHBI:

O6beM oOpa3oBaTeNbHON MPOTpaMMbl YUEOHOW IUCIUILUIMHBI /2 4Yaca, B
TOM YHUCIIE:

00s13aTeIbHOM ayIUTOPHON y4eOHON HArpy3Ku /2 yaca, B TOM YHCIIE

TEOPETUUYECKOr0 00ydeHHUs 68 4acoB;

Ja0opaTOpHbBIE U MpaKTHYECKHE paboThl 4 yaca.



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILINHBI

2.1. O0beM y4eOHOW TUMCHUILIMHBI M BUIbI y4eOHO# padoThl

Buja yuyeOHo# padoThl Konuuecmeo
yacoe

O0bem 00pa3oBaTeIbHOM NPOrPaMMbl Y4eOHOM IMCHUILIMHBI 106

Oo6si3aTesIbHAsl Ay/IUTOPHAsI y4eOHasi HArPy3Ka 70

B TOM YHCIJI€:

JlabopaTtopHO-IPaKTUIECKHUE 3aHITHS 30

CamocTosiTesibHasi padoTa 00y4al0IMXCs 36

Hrorosas arrecrauus (1nd¢epeHuMPOBAHHBIN 3a4€T)




2.2

TeMaTH4yecKuH IJIAH U CoacpKaHuEe TUCHUIIJIMHBI.

HaumeHoBaHue pa3iesioB Conep:kanue y4eOHOro MaTepualia, NpakTuYecKkue padorbl, CaMOCTOSTEIbHbIE PAa00ThI O0bem | YpoBeHb
U TeM 00y4arImXxcs 4acoB YCBOEHHS
Paznen 1. Knerka — OO0bexkt u mpeamer Ouosiorud. CoBpeMEHHBIE OTpacid OWOJIOTMYeCKUX 3HaHWUU. CBS3b
CTPYKTYpHO-(DYHKIIMOHAJIbHAS | OMOJIOTHH C JAPYIrMMU Haykamu. Ponmb um mecto Oumonorud B (pOpPMHUPOBAHMHM COBPEMEHHOH |2 OK.2
€AHULA )KUBOTO HAyYHOW KapTHUHBI MHpa. YPOBHU OpraHu3aluy >KMBOM Marepuu. OOImas XapakTepHUCTHUKa
Brenenue JKU3HHU, CBOMCTBA KUBBIX CUCTEM.
Tema 1.1 Yuenue o KieTke. OcHOBHBIE TOJIOKEHUSI COBPEMEHHOM KJIETOYHOH TeopuH. XUMHUYEcKas OpraHu3aius KIETKH. |2 OK.2
Oprannyeckue U HEOPraHWYECKHUE BEIIECTBA KJIETKH M JKMBBIX OpPraHU3MOB. benku, yrieBoisl,
JIMIIU/bI, HYKJIEUHOBBIE KUCIOTHI U UX POJIb B KJIETKE.
Tema 1.2 CtpykTypHO- KreTka- aieMeHTapHas )KMBasi CUCTEMa H OCHOBHAsI CTPYKTYPHO — (DYHKIMOHAIbHAS eauHUIA |4
(GyHKIIMOHATbHASIOPTaHU3AIIHS | BCeX JKMBBIX Opranu3moB. CtpoeHue u (GyHKUuU KieTkd. CTpoeHHe MNPOKaApUOTHYECKOW U
KJIETOK. sykapuotuueckoi kiaetku. Ctpoenue siapa. [luTomnasma u kinetounas memOpana. OpraHou bl OK.1
KJIETKH. OK.2
[TpakTuueckas padbota Nel CpaBHeHHE CTPOSHUS KJIETOK PACTEHUN U JKUBOTHBIX. 2
[TpakTnueckas padora Ne2 HalGmroneHue siBIeHHE MIa3M0JINM3a U JeT1a3MOIH3a. 2
CamocrositenpHoe u3ydenue odOyugaromierocs: Knerounas teopus. (T. IllBann, M. Illneiiaen).
OCHOBHBIC TIOJIO)KEHHUS COBPEMEHHOH KJICTOYHOW TeopuH. Bupycel kak HekierouHas (opma |3
JKU3HU M UX 3Ha4YeHue. bopb0a ¢ BUPYCHBIMU 3a00JIEBaHUSIMHU.
Paznen 2 Crpoenue u OOMeH BelIeCTB U DHEPrHH KUBBIX OpPraHW3MOB. [lnmactudeckuil u sHepreTuyeckuit oOmeH. |4
(GyHKIIMU OpraHu3Ma. Crpoenue u ¢ynkuuu xpomocoMm. JIHK-Hocutens HacnenacTBeHHONW uHpOpMauu OK.1
Tema 2.1 O6wmen BemecTB 1 | ['eHeTudeckuii kon. buocunres Genka. OK.2
MpeBpalIeHIe SHEPTUHU B Kinerka m ux pa3HoOOpa3We B MHOTOKJIETOYHOM oOpraHu3Me JKWU3HEHHBIA MK KJIETKU.
KJIETKE. Murotnueckuii LUK AeneHus. MUTO3.
CamMocTosTeIpHOe M3ydYeHHe oOydaromerocs. Tumsl oOMeHa BemiecTB. [ToHsATHE MeTabOIU3M. |2
®doTOoCHHTE3 U XeMOCHHTE3. APpOOHBIE U aHAYPOOHBIE BEIIECTBA.
Tema 2.2 ®opmbl Opranusm- enuHoe 1enoe. MuHoroo6pasue opranu3mMoB. PazMHOXeHHe- BakHeee cBoiicTBo |4 OK.2
Pa3MHOXEHHS OPTaHU3MOB. KUBBIX oprann3MoB. [TooBoe u 6ecmnosnoe pasMHokeHne. Metio3. OOpa3oBaHUE MTOJOBBIX
KJIETOK U OTUIOJJOTBOPEHUE.
CamocTtosaTenbHOe n3ydeHue odydaromierocs. buosnoruueckoe 3HaueHue mnpoiecca 2

pa3MHOkeHus. ['amerorenes y >kuBoTHbIX. CriepMaTOreHe3 U OHTOT€HE3.




Tema 2.3 UnauBuayanbHoOe
pa3BUTHE OpraHU3Ma.

OMOpHOHaANBHBIN 3Tal OHTOreHe3a. OCHOBHBIE CTaIMK YMOPUOHATILHOTO Pa3BUTHA.
Opranorenes. [loctamOproHaibHOE pa3BUTHE.

Cx07z1¢cTBO 3apoAbILIEH MTPEICTaBUTENEN Pa3HBIX IPYII T03BOHOYHBIX. [[puunHbI HapyLIeHUH B
Pa3BUTUU OPraHU3MOB.

CamocrosTenbHOE U3yYeHne o0yyJaronierocs. Pa3BuTHEe OpraHU3MOB U OKPY)KAIOIIEH CPEIbI.
Onrorene3 pactenuil. [IpuurHbl HapylIeHU B pa3BUTHUU OpraHu3MoB. MHIUBUyalIbHOE
pa3BuTHE YyenoBeka. PenponyktuBHoe 310poBbe. [locnencTBys BIusHUS aJIKOrojsi, HUKOTHHA,
HAapKOTUYECKUX BEUIECTB, 3arPsI3HEHUS] CPE/Ibl HA PA3BUTHE YEJIOBEKA.

OK.2
OK.4

Tema 2.4 OCHOBEI T€HETHKU.

OcCHOBHBIE IOHATHUS T€HETUKU. | eHeTHKa — HayKa O HaCJI€JCTBEHHOCTH U U3MEHUYMBOCTHU.
3aKOHBI TEHETHKH ycTaHoBIIeHHBIE . MeHnneneM . 3akoH eAMHO00pa3ns IEPBOTO MOKOJICHHS
ruOpuI0B. 3aKOH paclleruieHus. 3aKOH YUCTOThI raMeT. JIuruopuiHoe u noJmruopuiHoe
CKpelIBaHue. XPOMOCOMHAs TEOpHUs HACIEeICTBEHHOCTH. | 'eHeTHka moa.

[Tpaktuyeckas pabora Ne3. PemieHue reHeTHUECKHUX 3aady 110 IEPBOMY U BTOPOMY 3aKkoHy I
Menpens.

[Tpaktnyeckas pabora Ne4  PemieHue reHeTHUECKUX 3ajiay 10 TpeTbeMy 3akoHy I'. Menens.
CamocTosATeabHOE 3ydeHHEe o0ydaromerocs. 3aKOHOMEPHOCTH 00pa30BaHUs FaMeT.
B3aumoneiicTBue reHoB. AHaIM3UpYollee cKpetiuBanue. HacnencrBeHHble 601€3HM 4eI0BeKa,
WX MPUYHHBI U TPOPHIAKTHKA. Y CTIEXH COBPEMEHHOW TeHETHKH B MEIULIUHE U
37paBOOXPAaHEHUH.

OK.2
OK.4

Tema 2.5 Cuemnensoe
HacJe0BaHUE MPU3HAKOB.

CueruieHHOE Hacjae10BaHue reHoB. HacnenoBanue npu3HakoB CLUETIEHHBIX € MTOJIOM . 3aKOHBI
T. Moprana.

[TpakTudeckast pabota Ne5. Pemienue 3amay Ha ompesesieHne BEPOATHOCTH BOZHUKHOBEHUS
HaACJICACTBECHHBIX HpI/ISHaKOB HpI/I CIHCIINICHHOM HACJICAOBAHHU.

CamocTtosaTenpbHOe H3yueHue oOyuaromierocs. HapyiieHue crieruienus reHoB. [ 'eHeTnka
yenoBeka. [ 'eHeruka nomyssinuid. HacnencrBeHHbie 00JIe3HU.

OK.1
OK.2

Tema 2.6 3akOHOMEpPHOCTH
n3MeHuYnBOCTH. OCHOBa
CEJICKIUU.

N3meHunBOCTH NpU3HaKkoB. HaciencTBEHHAst UM T€HOTUIINYECKass U3MEHYHUBOCTD.
MonudukanronHas U3MEHYUBOCTh. ['eHeTHka- TeopeTHdecKasi OCHOBA CEJIEKIUU.
OpnoManiHMBaHHUE )KUBOTHBIX U BBIPALIUBAHUE KYJIbTYPHBIX PACTEHUI — HaYaJIbHBIE ATAllbI
ceneknun. Yuyenue H.M. BaBunosa o ieHTpax MHOT00Opa3usi U MPOUCXOKACHUS KYJIbTYPHBIX
pacteHuii. OCHOBHBIE METO/IbI CENEKIINU: THOPUM3aIHs U UCKYCCTBEHHBINH 0TOOD.
[TpaxTrueckas padota Ne6. Permenue 3ama4 Ha onpeiesieHUe TUIIA MyTaIliy TIPH Tiepeade
HACJIEICTBEHHBIX MPU3HAKOB , COCTABJIEHUE FT€HOTUIINYECKUX CXEM.

CamocrosTenpHOE U3ydeHHe o0yJatomerocsi.  MyTamoHHas TEOpUs M3MEHYUBOCTH. Buibl
MyTanuii. ['eHHbIe 1 XpoMOCOMHBIE 00Jie3HU YenoBeka. OCHOBHBIE JOCTH)KEHHUSI COBPEMEHHON
CEJIEKLIUH KYJIbTYPHBIX PAaCTEHUN, JOMAIIHUX KUBOTHBIX U MUKPOOPTaHU3MOB. buoTexHonorus
, €€ JOCTH)KEHUSI ¥ IEPCIIEKTUBBI Pa3BUTHS. METO/IbI CENEKIIUN PACTEHUMN U JKUBOTHBIX.

OK.1
OK.2
OK.4




Paznen 3 Teopust sBosOLIUM.
Tema 3.1 DBOIIOIIMOHHOE
YYCHHE.

Hcropust pa3BUTHS SBOTIONUOHHBIX UeH . 3Hauenue padot K. Jlunnes, XK.b. Jlamapka B
Pa3BUTHH HBOJIOIMOHHBIX UAEH B Ouosioru. DBomonuonHoe yuenue Y. Jlapsuna.
EctectBennblii 0T60p . PoJib 3BONMIOLIMOHHOTO yueHus B (GOPMUPOBAHUH COBPEMEHHOI
€CTECTBEHHOHAYyYHO! KapTUHBI MUPA.

Konnenmus Buga, ero kpurepun. [lomynsmusa. VIckyccTBEeHHBIH 0TOOD.

[TpakTudeckast pabora No7. Bun, KpUTEpUH U €r0 CTPYKTYpa.

CamocTrosaTrenbHOe u3ydenue odydaromerocs. Mukpoasomtonusa. CHHTETHUECKas Teopus
ABOJIIOLIMU U €€ nosoxkeHus. [lomymsius kak aneMeHTapHas eJuHuIa 3BoIouY. ['eneTnyueckue
OCHOBBI 3BOJIIOIIUU. DJIeMeHTapHbIe (PaKTOphI FBOMIONMH. Buoo6pa3oBanue Kak pe3ylibTar
MUKpO3BOIOLUY .CpaBHUTEIbHAS XapaKTEPUCTUKA ECTECTBEHHOI'O U UICKYCCTBEHHOT'O 0TOOpa.

N

OK.2
OK.4

Tema 3.2 Makpo3BOJTIOIHS.

Makposomonus . JlokazarenscTa 3BoOLUN . POPMBI U OCHOBHBIE HAIIPaBJICHUS
MakposBorou. CoxpaHeHHe OMOJIOTHYECKOr0 MHOroo0pa3usi Kak OCHOBBI YCTOHYHMBOCTH
ouocdepsl ¥ MPOTrPECCUBHOTO €€ Pa3BUTHSI.

CamocrosTenbHoe n3ydeHue oOyuatomierocsi. OCHOBHbIE HANPABJIECHUS 3BOITIOIIMOHHOTO
nporpecca . buonorudeckuii mporpecc u Ouosorndeckuil perpecc. [IpuunHbI BBIMUpaHUS
BuoB. [lyTu noctukenus 6uonorudeckoro nporpecca. OCHOBHbIE HAIPABICHMS 3BOJIIOIMH.

OK.2

Tema 3.3 Hcropus pasButus
KM3HU Ha 3emiie.

Uctopus pa3BuTus xu3Hu Ha 3emiie. [ umore3sl U TEOpUHM BOZHUKHOBEHUS KU3HU Ha 3emIie.
HpC}IHOCLIJ'IKI/I BO3HUKHOBCHUA KU3HU. COBpeMeHHBIC npeacTaBJICHHUA O BOSBHUKHOBCHUU
JKU3HU.

CamocrosiTenpHOe M3ydeHHe oOydaromierocs. HadabHbIE STanbl pa3BUTHS KUZHU.
[TosiBieHKE TIEPBBIX KIETOK U UX dBoonus. [Tyt qocTrxkeHus: OMOIOTHYECKOro mporpecca.
COBpeMeHHBIC MMpEACTABJICHUA O 3apOXKACHUN KU3HU. HpI/IHI_[I/IHBI N 3aKOHOMCPHOCTHU pa3BUTUA
JKU3HU Ha 3emiie. PanHue Tambl pa3BUTHS )KU3HU Ha 3emuie.

OK.4

Tema 3.4
YeJI0BEKA.

[Tpoucxoxnenue

['umoTe3bl 0 MPOUCXOXKICHUH YeToBeKa. J[oKa3aTenhCTBa POICTBA YEIOBEKa C
MJICKOTUTAIOMIMMU KUBOTHBIMHU. DBOIOIHS YeloBeKa. EAMHCTBO POUCX 0K ICHUS
yenoBeueckux pac. [lomoskeHue yemoBeKka B CHCTEME )KHBOTHOTO MHpa. AHTPOIIOIOTHSI- HAyKa O
YeJI0BEKe.

CamocrosiTensHOe n3ydeHue odydaromierocsi. CucreMaTnueckoe MoJIOKEHNEe YeJIOBeKa.
CXOI[CTBO U OTJIINYHUA YCJIOBCKA C )KUBOTHBIMU. HpI/ICHOCO6HeHHOCTB YCJIOBCKA K pa3HbIM
YCIIOBHSIM CPEJIbI.

OK.2
OK.4

Paznen 4 Dxomorus.
Tema 4.1 DOkoJornyeckue
(bakKTOpHI.

[TpucnocoOeHns OpraHu3MOB K KU3HU B pa3HbIX cpefax. [loHsaTHE SK0I0ornuecKoro (hakropa.
Knaccugukanus skonornyeckux (axropos. [Ipenmer, 00BbEKT U 3a7a4 SKOJIOTUU KaK HayKa.
broHMKa Kak 0/1HO U3 HaNpaBJIeHUH OMOJIOTHH , pacCCMaTPUBAIOIee 0COOEHHOCTH

OK.7




MOp(}OIOrHuecKoil opranusanuu

JKuBbIX OpraHM3MOB M UX HCIIOIb30BAHUE ISl CO3JaHUSI COBEPIICHHBIX TEXHUYECKUX CUCTEM U
YCTPOMCTB I10 aHAJIOTHU C )KUBBIMH CHCTEMaMHU.

CamocTrosarenbHoe uzydenue odydatomerocsi. Cpezbl 0OMTaHUS OPraHU3MOB; BOAHAS,
Ha3eMHO- BO3yIIHAs, IOYBCHHAs, BHYTpUOpPraHu3MeHHas . OU3HKO- XUMHUUECKUE OCOOCHHOCTH
cpen odutanus opranu3moB. [IpaBuno munumyma 1O. JIubexa. Dkonoruueckue KpU3UChl U
HKOJIOTHYECKUE KAaTaCTPOQBI.

Tema 4.2
CHUCTEMBI.

DKOJIOTUYECKIE

DKOJIOrHYecKre CUCTeMBL. BH10Bas 1 MpOCTpaHCTBEHHAs! CTPYKTYpa 3KOCHUCTEM.
DKoJoru4eckasi XapakTepUCTUKa BUA U MOMYJISIIIII. DKOJIOTHYECKUE XapaKTePUCTUKU
nomyssud. [Tummesbie ¢BsA31, KpYyTOBOPOT BEUIECTB U MPEBPALICHUE YHEPTUHU B SKOCHCTEMAX.
MexBUI0BbIC B3aUMOOTHOIIICHHUS B 3KOCUCTEME. BHOIICHO3 U ero CTPYyKTypa.
CamocTosTenpHOe n3ydeHune odydaromerocs. CBsS3U MEXKIy OpraHu3MaMu B OHOIIEHO3E .
CTpyKTypHBIE KOMIIOHEHTBl AKOCHCTEMBI: MPOAYIIEHTbI, KOHCYMEHTBI, PEAYIIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue enu u CeTH.

OK.1
OK.2
OK.7

Tema 4.3
rio0aapHas
cUcTEMA.

buochepa -
HKOJIOTHUECKAs

buocdepa- xxuBas o6onouka 3emnu. Yuenue B.M. Bepuaackoro o 6uocdepe. Ponb xuBbIX
opraau3MoB B Ouocdepe. XKusoe BemectBo 6nochepst 1 ero pyHkuu. OcoOEHHOCTH
onocdeps! Kak rodanbHOM sKocucTeMbl. KpyroBopoT BasKHEHIINX 3J1IeMEHTOB B Ouocgepe.
Hoocdepa.

CamocrosTenbHoe U3ydeHue odoyydatonierocs. O0nacts Onocdeps! 1 €€ KOMITOHEHTHI.
3aKOHOMEPHOCTH CyIIecTBOBaHUs Onocdepsl. JnHamudeckoe paBHOBecHE B Orocdepe.
['moGanpHbIe 3KOJIOTHUECKUE TPOOIeMbl COBpeMEHHOCTH. OMacHOCTh IN100AIbHBIX HApYIIEHUH B
o6uocdepe.

OK.1
OK.2

Tema 4.4 Bnausane
AQHTPOIIOTeHHBIX (hAaKTOPOB Ha

ouochepy.

AHTpOIIOTeHHBIE BO3/IEHCTBUS Ha Onocdepy. AHTPOIIOTeHHbIE BO3IEHCTBUS HA aTMOCheEpY .
AHTpPOTIOTEHHBIE BO3/ICHCTBUSI HA IPUPOIHBIE OMOTEOIIEHO3BI. CamocrosiTepHOe
U3ydeHue o0ydaromerocs. 3arps3HeHHs Kak BUJ] aHTPOMOTEHHOTO BO3/IEHCTBUS . Bo3aelicTBus
Ha ruapocdepy. BozaeiicTBus Ha mutocepy. AHTPONIOTCHHBIE BO3/IEHCTBUS HA OMOTHYECKUE
cooO1iecTna.

OK.1
OK.2
OK.4
OK.7

Tema 4.5 Brnusuaue
COLIMATIbHO-9KOJIOTHUECKUX
(haxkTopoB Ha 3JI0POBBE
YeloBeKa.

(DaKTopI)I MOJIOKHUTECIBHO U OTPUIATCIIBHO BIIMAIONIME HA OPraHrU3M YCJIOBCKA. A)IaHTaHI/ISI
OpraHm3Ma 4ejoBeka K akTopaM okpyskarome cpeasl. [locneacTBus neaTeIbHOCTH YeTIOBeKa B
OKpYKalolleu cpene.

[TpakTudeckast pabota Ne§  AjanTariuisi >KUBBIX OPTaHU3MOB K CpeJie.

CamocTtodaTenbHOe n3yueHue odydaronierocs. Bo3zaelicTBre NpOU3BOJICTBEHHON AESITETbHOCTH
B obnactu cBoei Oynymiel mpodeccuu Ha OKpyXkaromryto cpeay. [Ipobiema TeXHOTEHHBIX
BO3JICUCTBUI Ha 37]0pOBbE YesoBeka. [[puHmumsl hopmMupoBaHus 310pOBbE COESPETAIOIIETO
IIOBCACHUA . dusnueckas akTUBHOCTD U 300pPOBLE. buoxuMnueckue acreKkTsl panruoHaJIBLHOI'O
MUTaHUS.

N

OK.2
OK.4
OK.7




JUi1st XapaKTepUCTUKH YPOBHS OCBOCHUS y4eOHOr0 MaTepHaja UCIOIb3yIOTCS CIEAYIOIUEe 0003HAUEHUS:

1- o3HakOMHUTENLHBIN (y3HABaHHE paHEe U3YYCHHBIX O0BEKTOB CBOMCTB)
2- penpoayKTHBHBIN (BBITIOJHEHUE NCATEIHHOCTH 110 00Pa3Iy HHCTPYKIIMH WITH TIOJ] PYKOBOJICTBOM).
3- MPOAYKTUBHBIN (TUTAHUPOBAHKUE U CAMOCTOSTEIHHOE BBIIIOJIHCHUE ICATSILHOCTH, PEIICHHE POOJIEMHBIX 3a/1a4).



3. YCJIOBMUS PEAJIM3ALUU ITPOTI'PAMMBI U CLHUIIJIUHBI.

3.1. TpeéoBaHusi K MHHMMAJBLHOMY MAaTEePHAJbHO-TEXHUYECKOMY
o0ecre4eHHu 10

Kabuner «buonorum», ocHaleHHbIH 000pyaoBaHneM: Me0emb, TOCKa, HATJISTHbIC
nocoOust (TabyuIIbl, TJIaKaThl), TEXHUYECKUMHU CPEACTBAMH OOYyUCHUS; KOMIIBIOTED
C YCTpOHCTBaMH BOCHPOHU3BEIICHUS 3BYKa, MPHUHTEP, MYJIbTUMEIUA-TIPOCKTOP C
AKPaHOM.

3.2. UudopmannoHHoe obecrneyeHue peaju3alui MPoOrpaMmbl.

Jns  peanuzanuu  TporpaMMbl  OMOIMOTEUHBIM  (OHA 00pa3oBaTebHOU
OpraHu3alluu JI0JKEH UMETh JJICKTPOHHBIE 00Opa3oBaTeIbHbIE U HH(POPMAIIMOHHBIC
pecypchl, PEKOMEHJOBAHHBIE JIJII MCIOJIL30BaHUSA B 00pa30BaTElIbHOM IpOIIeCCe.
PexoMeHyeMble TieHaTHbIE W3JAHUA [0 pean3aluu 001Ieo0pa3oBaTeIbHON
JTUCHUUIUIMHBL TIPEJICTABICHBl B METOJMYECKUX PEKOMEHJALMIX MO OpraHu3aiiu
o0yueHus.

OcHoBHas nuTepaTypa:

1. Axwmenoa T.U. buonorusa: yue6noe nmocooue / T.M. AxmenoBa — Mocksa:
PI'VII, 2018- 150c.- ISBN 978-5-93916-694-2.- Tect: »nexkrponnsii — URL:
https://znanium.com/catalog/product/1191373.

2. MamonTtoB C.I'. O0mias omonornst Mocksa, 2018- 316c¢.

3. KoncrantunoB B.M., Pe3anoB A.I'., ®anees E.O. buomorns , Mocksa 2021
r., 315¢c.

4. KonecaukoB C.H. OO6mias  Ouonoruss . CpenHee mnpodeccruoHanbHOE
oOpazoBanue. PoctoB- Ha —[lony, 2018r.

HNuTepHet- pecypcesr:

-www.shio.info (CoBpemeHHast OHOJIOTHS)

-www.winodw.edu.ru

-www.shollov.ru/test

-www.whidogy.ru (anekTpoHHbIi yueOHuK Mo 6uosorun. On- lino)
-www.informika.ru (3;ieKTpoOHHBIN yUeOHHK)

-www.shoolity.by (brostorust B Bormpocax u OTBETax)
-www.bri/2002.nard.ru (O6mas Onosorus)
-www.lingvo-online.ru



4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHMA JNCIUIIIMHBI.

Ob6mas Pa3znen/ Tema TUN OUEHOYHBIX MEPONPUITHIA
KOMIIETEHIUS
Paszmen 1. Knetka
CTPYKTYpPHO-
(yHKIMOHANIbHAS €MHULA
YKHUBOTO
OK.2 buonorus kak Hayka. 3aroiHeHne TadIUIBI C OITMCAHUEM METOJIOB
OO61mas xapakTepucTuka MUKPOCKOIIMPOBAHUS C UX IOCTOMHCTBAMH U
HejocTaTKaMu. Bkian yueHbIX B pa3BUTHE
6uonoruu. CXOJCTBO U pa3Iuine KUBOTO U HE
JKHBOTO.
OK.1 CrpykrypHO- OueHuBaemMasi JUCKYCCHSI TI0 BOIIPOCAM.
OK.2 (GyHKIIMOHANIbHAS Pa3paboTka MEHTaNIBbHOI KapThl O
OK 4 OopraHu3anus KJIeToK. KJ1acCU(UKALMK KJIETOK U UX CTPOEHHUIO Ha
MIPO- U AYKAPUOTHUUECKUX KIIETOK.
Brinonnenne npakTudeckux pador.
OK.2 Pasznen 2 OOMeH BelecTs OpoHTaIBHBIN OMPOC. 3aM0JIHEHUE
U TIPEBpALICHUE SHEPTUH B | CPABHUTEIBHOM TAOIHIIBI XapaKTEPUCTHUK
KJIETKE TUTIOB  0OMEHa BEIIECTB.
OK.2 @opMBI pa3sMHOKEHUS @poHTaANIbHBIHN OINpOC . 3aM0IHEHHE TaOIHIIbI C
OpPraHU3MOB. KpPAaTKOM XapaKTEPUCTUKOMN U ITPUMEPAMU
dbopM pa3sMHOKEHUSI OPTaHU3MOB.
OK.2 NunuBuayansHOE XapakTepuCTUKa 3TAllOB OHTOIE€HE3a,
OK 4 pasBUTHE OPraHU3Ma. ’KMBOTHBIX ¥ yenoBeka. Onpoc. CocraBnenue
JKU3HEHHBIX LIMKJIOB PACTeHUI MO OTAeIaM
(MOXOBUJIHBIE, XBOILIEBUIHBIE,
NanoOpOTHUKOBBIE, TOJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE)
OK.2 OCHOBBI TEHETHKHU. ®poHTaNnbHBIN OnIpoc. Pelienue 3a1ad Ha
OK.4 OIpeziesIEHNE BEPOATHOCTH BO3ZHUKHOBEHHUS
HACJIe/ICTBEHHBIX MPU3HAKOB IIPU MOHO-, JIU-,
MOJIMTUOPUIHOM U aHATH3UPYIOIIEM
CKpEUIMBAHUH, COCTABIICHHE T€HOTUITNYECKUX
CXEM CKpEUIMBaHUsI.
OK.1 Cuemnnennoe Pemenue 3a1a4 Ha onpezesieHne BEpOITHOCTH
0OK.2 HacJIeIOBaHUE MPU3HAKOB | BOSHUKHOBEHUS HACIIEyeMbIX MPU3HAKOB IIPU
CLIETUIEHHOM HAacCJE€0BaHUM, COCTABICHUE
T€HOTUIMYECKUX CXEM CKPEIIMBaHUSI.
OK.1 3aKOHOMEPHOCTHU Pemenue 3aa4 Ha onpejeseHyue Tuna
OK.2 n3MeHYUBOCTH. OCHOBA MyTaluu [IpU TIEpeade HaCIEICTBEHHBIX
OK 4 CEJIEKLIUH. MIPU3HAKOB, COCTABJICHNE T€HOTUITMYECKUX
CXEM CKpEUIMBaHUsI.
OK.2 Pa3znen 3 Teopus ®poHTanbHbIHA orpoc. Pa3paboTka TepMUHOB.
OK 4 ABOJIIOLIMH. Pa3paboTka IeHTHI BpEMEHU Pa3BUTHSA
OBOJIIOITMOHHOE YYEHUE ABOJIFOLMOHHOIO YYEHUSI.
OK.2 Makpo3Bostonus. OuenuBaemas TUCKYCCHSI: UCTIOJIb30BAHUE




OK 4 BoznukHoBeHue 1 apryMEHTOB, OMOJIOTHYECKOW TEPMUHOJIOTUH H
pa3BUTHE )KU3HU HA 3eMJIe. | CHMBOJIHKH JUIs JOKA3aTeIbCTBA POACTBA
OpPraHU3MOB Pa3HBIX CUCTEMAaTHUECKUX TPYIIIL.
Pa3paboTka eHTH BpeMEHH BO3HHKHOBEHUS U
pa3BUTHA KU3HU Ha 3eMIIE.

OK.2 [Tpoucxoxnenue uyenopeka | @poHTanbHbIN onpoc. PazpaboTka neHTHI

OK .4 BPEMEHHU IIPOUCXOXKICHHS YeI0BEeKa.

OK.1 Pa3nen 4. Oxonorus TecT 1o 3KoJI0rMYecKuM (pakTopaM u

OK.2 Okosorudeckue paktoppr. | CPCACTBAM KU3HI OPraHU3IMOB.

OK.7

OK.1 Okonorunyeckue cucteMbl | Cxema KpyroBopora BeulecTB. Pemienue

OK2 MPAKTUKO- OPUEHTUPOBAHHBIX PACUETHBIX

OK.7 3ajJ]a4 10 MEPEHOCY BEIIEeCTBA U SHEPTUH B
IKOCHUCTEMAX C COCTABICHUEM TPOPHUIECKUX
1ernei 1 nupamMuI OMOMAacChl U SHEPTUH.

OK.1 buocdepa- rmodanpHas OuenuBaemas quckyccus. Ompoc.

OK2 HKOJIOTUYECKAsI CUCTEMA.

OK.7

OK.1 Binsaue antpornioreHHeix | @poHTanbHbIN onpoc. Bo3nelicTBue Ha

0OK.2 dbakTopoB Ha Ouochepy. ruapocdepy, turochepy, OnoTuueckue
cooO11ecTBa.

OK.4 H

OK.7

OK.2 Bnusiaue comuaabHO- OuenuBaemas nuckyccus. Pelienue 3a1aq Ha

OK.4 AKOJOTUYECKUX (PAaKTOpPOB | pabOTOCTIOCOOHOCTD, BIUSHUE AOMOTUYECKUX

OK.7 Ha 3/J0pOBbE YEJIOBEKA. ¢dakTopoB Ha yenoBeka. Puznveckas

AKTHMBHOCTD U 310POBLC.




