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1. IMACHIOPT IPOT'PAMMBI YYEBHOM JJUCILIUIIJINHBI

buomnorusa

1.1. O6snacTh NpUMeHEeHHs POTPaAMMBbI

Pabouas mnporpamma y4eOHOM JUCIHUIUIMHE SIBISIETCS YacTbl0 OCHOBHOM
npodeccuoHanbHON 00pa30BaTEIBLHON MPOrPAMMBI CPETHETO MPOQPECCUOHATBHOTO
oOpaszoBaHus Ha 0a3e OCHOBHOTO 00111er0 0OpazoBaHus B cooTBeTcTBUU ¢ PI'OC 1o
cnenuanbHocTH 1o  mpodeccunn  54.01.01. HcnomHuTens  XymoKeCTBEHHO-

0(OPMHUTEITHCKUX PAOOT.

1.2 MecTo y4e0HOH NUCHUIUIMHBI B CTPYKTYpe OCHOBHOM NMpogecCHOHATbHOI
o0pa3oBaTe/IbHOM MPOrpPaMMbl.

VY4eOHast TUCUMIUIMHA BXOAUT B 0011€00pa30BaTEIbHbIN LMK

1.3. Heaun u 3aga4u JUCUMILIMHBI — TPeOOBaHUA K pe3yJibTaTaM OCBOCHUS
AUCHHUILINHBI:

OcBoenue coxepkaHus ydyeOHOM aucuuiiMHbl «buosorus» obecnedynBaer
JTOCTHKEHUE CTYACHTAMH CIENYIOLUIPe3yJIbTATOB:

MeTanpeaMeTHbIe:

- HCIIOJIb30BAaHWE pPA3JIMYHBIX BUIOB I103HABATEJILHOW JIESITEIbHOCTU U
OCHOBHBIX

- WHTEJUJIEKTyaJbHBIX oOmepauuid (MOCTaHOBKM 3aj1aud, (HOpPMUPOBaHUs
TUIOTE3, aHAJM3a U CUHTE3a, CPAaBHEHUs1, 0000ILEHUS, CUCTEMATU3al[iH, BbIABICHHUS
MPUYUHHO-CJIEICTBEHHBIX CBSA3€H, MOMCKA aHAJIOrOB, (POPMUPOBAHUS BBHIBOJOB) IS
pelleHus NOCTABJICHHOM 3a/1auH,

- NPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUSA ISl HU3YUYEHUS DPa3IUUYHBIX
CTOPOH JKHUBBIX CHUCTEM, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTb CTAJIKUBAThCS B
npodeccuoHanbHOM cdepe;

- HCIIOJIb30BAaHUE PA3JIMYHBIX HUCTOUHUKOB JUIS IMOJNyYE€HUS OMOJIOTrHYEeCKOn

I/IH(i)OpMaHI/II/I, YMCHHUC OIOCHHTL YMCHHC OILCHUTDH ec AOCTOBCPHOCTb  JJIA



JIOCTHKEHUS XOPOUITUX PE3yIbTaTOB B PO eCCUOHANIBHOM cdepe;

NnpeaMeTHbIX:

- ¢(hopMUPOBAHHOCTH MPEACTABICHUI O OMOJIOTUU U COBPEMEHHON Hay4yHOMH
KapTUHE MUPAa;

- IOHUMaHUE POJIM OMOJIOTUU B dbopMupoBaHUU Kpyrosopa u
(YHKIIMOHATBLHON TPaMOTHOCTH JIJIsl PEIICHUS MPAKTUYECKUX 3a/1a4;

- BJIJICHUE OCHOBOMOJIAralOIIMMU  MOHATHUSIMU, 3aKOHAMH u
3aKOHOMEPHOCTSIMH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JaCTEe; BHIJIBUTATh
HOBbIE WJEU, NpeasiaraTb OPUTHMHAJIbHBIE TOAXOAbl W PEUICHUS; BIIAICHUE
OCHOBHBIMH METOJAMHU HAYYHOI'O TO3HAHHUS, HCIOIb3YEMBIE B TIE€HETUYECKOU
nH(}OpMAIK, TOTOBHOCTh WU CIIOCOOHOCTh MPUMEHSITh METOABI TO3HAHHS TIPH
pELIEHNN NMPAKTUYECKUX 3a/aY;

- c(hOpMUPOBAHHOCTb DKOJIOTHYECKOW KYJIBTYpbl, IMOHUMAaHUE BIUSHUS
COI[MATIbHO-3KOHOMUYECKUX TPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLUATBLHON
Cpelibl, 0CO3HAaHUE T00ATBHOTO XapaKkTepa dKOJOTHYECKUX MPoOIieM, pacliupeHue
OMbITa JIESITEIBHOCTA HKOJOTMUECKON HAIMpPaBICHHOCTH; OBJIAJICHUE HaBbIKAMU
y4eOHO-HCCIIeI0BATEIHCKON MTPOSKTHOM M COIIMATBHOM IESITEILHOCTH.

3ansTus o yueoHou qucuuruinie «buonorus» conelcTByeT OPMUPOBAHUIO
CIEAYIONIUX OOIIUX KOMIIETECHIIHI:

OK 1. TloHumaTh CyHIHOCTb M COLMAJIBHYIO 3HAYUMOCTh Oymyiiei
npodeccuu, NposiBIATh K HEM yCTOMYMBBIN UHTEpEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JEATECIBPHOCTh, MCXOAS W3 IIEIU U
croco00B ee JOCTHKEHHUS, ONPEICIICHHBIX PYKOBOJUTEIIEM.

OK 3. AnanuzupoBaTh padouyl0 CHUTYyalUlO, OCYIIECTBIATH TEKYIIUHA U
UTOTOBBIM KOHTPOJIb, OLICHKY M KOPPEKIUI0O COOCTBEHHOM NEATENTbHOCTH, HECTH
OTBETCTBEHHOCTb 3a pe3y/IbTaThl CBOCH pabOTHI.

OK 4. OcymiecTBisTh mouck nHpopmarmu, HeooxoauMo 1171st 3P GHEeKTUBHOTO
BBITIOJTHEHUS TPO(PECCUOHANIBHBIX 3a/1a4.

OK 5. Ucnonb3oBaTh MHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU B



podeCCUOHAIBHON JIeSITeIbHOCTH.

OK 6. PaGorarp B komanzae, 3¢p(HEKTUBHO 0O0MmMATHCS C KOJJIETaMH,
PYKOBOJICTBOM, KIIUEHTAMH.

OK 7. UcnonHsATh BOMHCKYIO OOS3aHHOCTh, B TOM 4YHCII€ C NPUMEHEHHEM

MOJIYYeHHBIX MPOo(eCCUOHATBHBIX 3HAHUH (7151 FOHOIIIEH).

1.4. KoauvecTBO 4acOB Ha OCBOEHHE MPOTrPAMMBbI JUCHHUIIIMHBI:

O6bem 00pa3zoBaTesbHOM MporpaMmbl yueOHOUW aucturuinHbel 106 yacos, B
TOM YHCJIE:

00s13aTEIHHON ayJJUTOPHOUN yueOHOU Harpy3#fuacos;

CaMOCTOATENbHOM paboThl 00yUaroIerocliéuacos.



2. CTPYKTYPA U COAEPKAHUE YUEBHOM TUCIUITIJIAHBI

2.1. O0bem y4eOHO# TMCHUNJIMHBI U BUAbI y4eOHOIl padoThI

Bua yueOHoii padoThI Konuuecmeo
uacoe

O0beM 00pa3oBaTeIbHOM MPOrPpaMMbl Y4e€OHOM M CIUIIIUHbI 106

O0s13aTebHAasl AaYIMTOPHAs Y4eOHAsi HATPY3Ka 70

B TOM YHCJIE:

JlaGopaTOpHO-IIPAKTUYCCKUEC 3aHATHUS 16

CamocTosiTesibHAsi padoTa 00y4YaIOIIUXCSA 36

HToroBas arrecrauus (1uddepeHnupoBaHHbIi 3a4€T) 2




2.2. TemaTnveckuii JIaH U COAEPKAHUE TUCHUILIMHBI Brosorust

Tunsl oOmena BemecTB. [lonsitue MeraOomm3m. DOTOCHHTE3 M XEMOCHUHTE3. A3pOOHBIC U
aHa’poOHbIE BEIIECTRA.

HanmenoBanue pa3aesnioB u | Cogep:kaHue yd4eOHOro MaTepuajia, NpaKkTHYecKne padoThbl, CAMOCTOSITe/IbHbIE PAa0OThI O0bem | YpoBeHb
TeM o0yuyarouuxcs 4acoB YCBOEHHUS
Paznen 1. Kierka — OO6bexT 1 npeamet Oouonorun. CoBpeMeHHbIE OTpaciii OnojaornuecKkux 3Hanui. Ces3p 6uonoruu |2
CTPYKTYpHO-(DYHKIIMOHANIbHAS |C IPYTrUMH Haykamu. Poib u MmecTo Ouonoruu B pOpMUPOBAHUH COBPEMEHHOM HAyUHON KapTHHBI OK.2
€MHULIA )KUBOT'O MHUpa. YPOBHU OpraHu3alui >KUBOW Matepuu. O0IIast XapaKTepUCTUKA KU3HU, CBOMCTBA )KUBBIX
BBenenue CHUCTEM.
Tema 1.1 Vuenue o kiietke. | OCHOBHBIE NOJOXKEHHUSI COBPEMEHHON KJIETOYHOM TEOpPHM. XUMHUYECKass OpraHM3alus KIETKH. |2 OK.2
Opranuveckue ¥ HEOPraHUYECKUE BEIIEeCTBA KJIETKU U KUBBIX OPraHU3MOB. benku, yrieBossl,
JUTNUbI, HYKJIEUHOBBIE KUCTIOTHI U UX POJIb B KIIETKE.
Tema 1.2 CtpykTypHO- Krnerka- sneMeHTapHasi kuBasi CUCTEMa M OCHOBHAsl CTPYKTYpPHO — (DyHKUIMOHalbHAs enuHuna |4
(YHKIIMOHATTLHASIOPTAHU3AIMS | BCEX JKUBBIX OpraHm3moB. CTtpoeHue W (yHKIuMU KieTkd. CTpoeHUE NPOKAPUOTUICCKON H
KJIETOK. sykapuoTruecko kietku. Ctpoenue sapa. Luromnasma u xierounas memOpana. OpraHoubl OK.1
KJIETKH. OK.2
IIpakTnyeckas padora Nel. CpaBHeHHE CTPOEHUS KIETOK PACTEHUIN U )KUBOTHBIX. 2
IIpakTuyeckasi padora Ne2HaGnroneHue siBIICHHE T1a3MOJIN3a U JETUIa3MOJIH3a. 2
CamocTtosiTeqIbHOE H3yYeHHe 00y4aro1erocs: 3
Kinerounas teopus. (T. IlIBann, M. Illneiinen). OCHOBHBIC MOTOKEHUS COBPEMEHHOM KICTOYHOM
Teopuu. Bupychl kak HekieroyHas (opma KM3HM W HMX 3HaueHuWe. boprba ¢ BHPYCHBIMHU
3a00JIeBaHUSIMU.
Pasnen 2 Ctpoenue u OOMeH BelecTB M PHEPIHM KMBBIX OpraHu3MoB. [lmacTuueckuil um sHepreTuueckuii ooMmew. |4
GyHKIIMU OpraHu3Ma. Crtpoenue u ¢pynkuuu xpomocom. JIHK-HOcuTens HaciencTBeHHoM nHGopmaliu. [ eneTnueckuit OK.1
Tema 2.1 OOmeH BemecTB U | KoI. buocunres Oenka. OK.2
MpeBpalleHIe SHEPTUHU B Krnerka um ux pasHooOpa3ue B MHOTOKIETOYHOM opranusme JKHU3HEHHBIH UK KIETKH.
KJIETKE. MuToTHYECKUIA LUK AeneHus. MUTO3.
CamocTrosiTeqIbHOE H3yYeHHe 00y4al0Ierocs. 2




Tewma 2.2 @opmsl
Pa3MHOXKEHUS! OPTaHNU3MOB.

Opranusm — equHoe 1eroe. MHoroodpasue opranu3mMoB. PasMHOXKeHMe- BasKHEHIIIee CBOHCTBO
JKUBBIX opranu3MoB. [lomoBoe u Oecrionoe pazmMuoxkeHue. Meiio3. OOpa3zoBaHue TTOJIOBBIX
KJIETOK M OTUIOIOTBOPEHHE.

CamocTosiTe/IbHOE H3yYeHHe 00yUYarolerocs.

Buonornueckoe 3HadeHue mpolecca pa3sMHOKeHUs. [ 'ameTorenes y :)KuUBOTHBIX. CriepMaToreHe3
Y OHTOTEHE3.

OK.2

Tema 2.3 UnauBuayanbHOe
pa3BUTHE OpraHHU3Ma.

DOMOpHOHANBHBIN Tan oHTOreHe3a. OCHOBHBIE CTaIMU SMOPHUOHATBHOTO PA3BUTHA.
Opranorenes. [TocTamMOproHanbsHOE pa3BUTHE.

CxoncTBO 3apoAblIIel IPeICTaBUTENEH pa3HbIX IPYII I03BOHOYHBIX. [IprunHbl HapylLIeHuii B
pPa3BUTUU OpPraHU3MOB.

CamocTtosiTeIbHOE H3yYeHHe 00y4aloIerocs.

Pa3BuTne opranusMoB U okpyskaromen cpebl. OHToreHe3 pacteHuil. [I[puuuHbl HapylieHUi B
pa3BUTHN OpraHu3MoB. HAMBUAYyaIbHOE pa3BUTHE YEIOBEKA. PEIpOayKTHUBHOE 310POBbE.
[TocnencTBrs BIUSHMS AJIKOTOJIS, HHKOTUHA, HAPKOTUYECKUX BEILECTB, 3arPA3HEHUS CPEbl Ha
pa3BUTHUE YEIOBEKA.

OK.2
OK 4

Tema 2.4 OCHOBEI T€HETHUKH.

OCHOBHBIE TOHATHSA T'€HETUKU. | eHEeTHKa — HayKa O HACJIEACTBEHHOCTH W U3MEHUYNBOCTH. 3aKOHBI
TeHEeTUKH ycTaHOBIeHHBIC [. MeHmenem. 3aK0H equHO0Opasusi MEePBOro MOKOJICHUSI THOPHIOB.
3aKoH paclieIuieHus. 3aKOH 4YMCTOTHI ramerT. JluruOpunHoe u moauruOpuIHOE CKpellMBaHHE.
XpOMOCOMHAsl TEOpHUs HACIEACTBEHHOCTH. | eHeTHka mnosna.

IIpakTnyeckas padora NePelieHre reHETUHYECKUX 3a/1a4 110 IEPBOMY U BTOPOMY 3aKOHY [
Meunneins.

IIpakTnyeckas padora NedelieHrue reHETHYECKUX 3a/]1a4 10 TpeTheMy 3akoHy . Menaens.
CaMocTosiTeJIbHOe HM3y4eHHe oOy4yaromierocsi. 3aKOHOMEPHOCTH OOpa30BaHMsS TaMerT.
B3anmoneiictBue renoB. AHanu3upyoiee ckpenmBanue. HacnencTtBeHHbIe O0JIE3HM YEIOBEKa,
WX IPUYUHBI U IpoHIIaKTUKA. YCTIEXH COBPEMEHHOW TeHETUKH B MEAMIIMHE U 3[PAaBOOXPAHCHHH.

OK.2
OK.4

Tema 2.5. Coensiennoe
HacJe0BaHUEe MPU3HAKOB.

CuensieHHOE HacyienoBaHue reHoB. HaceioBaHre MPU3HAKOB CIEMJIEHHBIX C TOJIOM . 3aKOHBI T.
MopraHa.

IIpakTnyeckas padora NeS. Pemienue 3aga4y Ha ompejeieHUe BEPOITHOCTH BO3HUKHOBEHHS
HACJIEJICTBEHHBIX MPU3HAKOB MPH CLIETUICHHOM HACJIEI0BAHUH.

CamocTosiTe/IbHOE H3yUeHHe 00y4ar01erocs.

Hapymenue cuerienus reHoB. I'eHeTtuka yenoBeka. [eHernka nomynsuuid. HacnenctBeHHbie
00J1e3HM.

OK.1
OK.2




Tema 2.6. 3aKOHOMEPHOCTH
n3MeHInBOCTH. OCHOBA
CEJICKIUU.

N3menunBocTh  mpu3HAakoB. HacnmencTBeHHas WMAM TEHOTHUIMYECKas  M3MEHYHMBOCTD.
MonudukanmonHas HW3MEHYHUBOCTb. I'enetnka — TeopeTHYeCcKass OCHOBA CEJIEKIIUU.
OpoMalllHMBaHUE UBOTHBIX M BbIpAalllMBaHUE KYJIbTYPHBIX PACTEHUW — HayalbHbIE ATaIllbl
cenekiuu. Yuenue H.M. BaBunoBa o 1ieHTpax MHOrooopasusi ¥ MpOUCXOXKACHUS KYJIbTYPHBIX
pacternii. OCHOBHBIE METOBI CENIEKIIMH: THOPUAN3AINS U UCKYCCTBEHHBIN OTOOP.
IIpakTnyeckass padora Ne6. PemieHue 3a7ay Ha ONpeAesiCHUE TUIA MYTallMy MpU Tepenade
HAaCJIEJCTBEHHBIX MPU3HAKOB, COCTABICHUE T€HOTUITUYECKUX CXEM.

CamocTtosiTeIbHOE H3ydeHHe 00y4aroLerocs.

MyTanuoHHasi Teopus H3MEHYMBOCTU. Buapl myranuii. [eHHbIE M XpPOMOCOMHBIE OOJIE3HU
yesioBeka. OCHOBHBIE TOCTHKEHHSI COBPEMEHHOM CENIEKIIMU KYJIbTYPHBIX PAaCTEHH, JOMAIIHUX
KUBOTHBIX U MHUKPOOPTraHHU3MOB. buorexHonorusi, €€ NOCTHKEHUSI U MEPCIEKTUBBI PA3BUTHUSL.
MeTo/1bI CeNeKIINN PAaCTCHHUI W )KUBOTHBIX.

OK.1
OK.2
OK.4

Paznen 3. Teopus 3BosOLMH.

Tema 3.1 OBomronoHHOE
y4EHHE.

HcTopus pa3BuTHs 3BOMIOLMOHHBIX nei. 3Hauenue padot K. Jlunnes, XK.b. Jlamapka B pa3BuTHH
SBOJTFOIMOHHBIX HIeH B Onosoruu. OpomonnonHoe ydueHue Y. Jlapsuna. EctecTBeHHBIN 0TOOD
Ponb 3BONIOLIMOHHOTO y4eHUs B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI
MHpA.

Konuenuus Buna, ero kpurepuu. [onynsnus. VMckyccTBeHHBIH 0TOOD.

IIpakTnyeckas padora Ne7Bua, KpUTEpUU U €ro CTPYKTypa.

CamocTtosiTeqIbHOE H3yYeHHe 00y4aloLerocs.

MuxkposBomtons. CUHTeTHYECKass TEOpUs H3BOMIONUMM U e€ mnonokeHus. [lomymsauums kak
3NIEMEHTapHAas €AMHUIA SBOJIIOIMH. | eHeTHUeCKUue OCHOBBI 3BOJIIOIMH. DJIeMEHTapHbIe (PaKTOPbI
sBosolnK. Bunoo6Gpa3oBaHue Kak pe3yinbraT MUKpO3BOIIOIUH .CpaBHUTENbHAS XapaKTEpUCTHKA
€CTECTBEHHOI'O U MCKYCCTBEHHOTO 0TOOpA.

NS \S]

OK.2
OK 4

Tema 3.2 Makpo3BOJIOIHA.

MakposBomtounsi.  JlokazarenbctBa  3BodoIMUM. DOpMBI M OCHOBHBIE  HAIpPaBJICHUS
MakpodBoirorui. CoxpaHeHue OWOIOTHYECKOTO MHOT000pa3usi KaK OCHOBBI yCTOMYHMBOCTHU
O6uocdepsl U MPOTPECCUBHOTO €€ Pa3BUTHUA.

CamocTtosiTeIbHOE H3yYeHHe 00y4aloIerocst

OCHOBHBIE  HAIpaBJICHUS HBOJIIOLMOHHOIO mporpecca. buosormyeckuit  mporpecc u
Oounonoruueckuii perpecc. [lpuunapl BeIMuUpaHus BUIOB. [lyTu gocTmkeHUS OMOIOTHYECKOTO
nporpecca. OCHOBHbIE HANIPaBJICHUS SBOJIFOLIHH.

OK.2

Tema 3.3 Ucrtopus pa3BuTHs
KU3HU Ha 3emie.

Wcropus pa3BuTHs Xu3HM Ha 3emie. [Mmoressl M T€OpUM BO3HUKHOBEHUS >KM3HM Ha 3eMIIE.
[IpennoceuIku BOSHUKHOBEHMSI )KkM3HU. COBpEMEHHBIE IPEACTABIEHUS O BOSHUKHOBEHUH JKH3HH.

OK /4




CamocTosiTeIbHOE H3yYeHHe 00y4aroIerocs.

Ha‘-IaJ'II)HBIe ASTallbl pa3BI/ITI/I$I JKHN3HU. HOS[BJ'IeHI/Ie HepBBIX KIICTOK U HUX DBOJJIOIIHA. HYTI/I
JOCTIKEHUsT Onosorudeckoro mporpecca. CoBpeMeHHbIE IPEICTABICHUS O 3apOXKICHUH JKU3HH.
HpI/IHIII/IHBI n 3aKOHOMepHOCTI/I paSBI/ITI/ISI JKNU3HU Ha 3eMne. PaHHI/Ie STallbl p33BI/ITI/I$[ JKNU3HU Ha
3emie.

Tema 3.4 IlpoucxoxaeHue
YeJI0BEKa.

[unore3sl 0 mpoucXOkKIeHHWH  4yenoBeka. JlokazarenbCcTBa  pOJACTBA  4YEJIOBEKAa C
MIICKOIIUTAOIIIUMN JKUBOTHBIMHU. 9BOHIOI_II/I$I YCJIOBCKaA. EI[I/IHCTBO MMPOUCXOXKICHUSA
yesioBeueckux pac. [lonoxxeHue yenoBeka B cucTeMe KUBOTHOTO MHpa. AHTPOIOJIOTUsI- HAyKa O
YEJI0OBEKE.

CamocTosiTesIbHOE H3yUueHHe 00yYar01erocs.

CucremMaTHUYeCKOE MOJIOKEHHE YeJIOBeKa. CXOI[CTBO n OTJIIN4YHuA YCJI0OBCKa C XHUBOTHBIMU.
[IprcnocobaeHHOCTh YesloBeKa K pa3HbIM YCIOBUSIM CPEJIbI.

OK.2
OK.4

Pasznen 4 Dxonorus.
Tema 4.1 Dxosornueckue
baxTopsl.

[IpucnocobneHus: OpraHu3MoB K KU3HU B pa3HBIX cpeaax. [loHsATHe 3KoIorudeckoro (akropa.
Knaccudukanus sxonornyeckux ¢aktopon. [Ipeamer, 0ObeKT M 3a7a4M SKOJOTUM KaK HaykKa.
buonnka kak OAHO W3 HampaBleHUH OWONOTHMH, paccMaTpHBAKOIIee OCOOEHHOCTH
MOPGOIIOTHYECKON OpraHu3aIlin

Kusnix OpTraHHU3MOB U UX HUCIOJB30BAHUC JIA CO3AAHUA COBCPHICHHBIX TEXHUYCCKUX CUCTCM U
YCTPOWCTB 1O aHAJIOTUH C KUBBIMU CUCTEMAMU.

CamocTosiTeIbHOE H3yYeHHe 00y4aroIerocs.

Cpensl obutanus OpraHU3MOB; BOJIHAS, Ha3eMHO- BO3/YIIIHAS, MTOYBCHHAS,
BHyTpUOpranuzMeHHas. DU3MKO- XUMHUYECKHE OCOOCHHOCTH cpel OOUTaHMUS OpPIraHU3MOB.
[IpaBuino muanmyma 0. JInbGexa. DKoJorudIecKre KpU3UChl M DKOJIOTHYSCKHIE KaTacTPO(dBbI.

OK.7

Tema 4.2 Dxoj0orU4eCcKAe
CHUCTEMBEL.

DKOJIOTUUECKHUE CUCTeMbl. BUI0Basi U MPOCTPAHCTBEHHAS CTPYKTYpa SKOCUCTEM. DKOJIOTUYeCKast
XapaKTEePUCTHKA BUJA U MOMYJISIUU. DKOJIOTMYECKHNE XapaKTepUCTUKHU nomyasiuuu. [lumessie
CBA3M, KPYIOBOPOT BELIECTB W NPEBpAIllEHHE SHEPrUdM B HSKOCUCTEMax. MexXBUIOBbIE
B3aMMOOTHOUIIEHUS B SKOCHCTEME. BHOIIEHO3 U €ro CTpyKTypa.

CamocTosiTeIbHOE U3yYeHHe 00y4aroIerocs.

Cesi3u  Mexnay opranusmMamMu B OuoneHo3e. CTpyKTypHble KOMIIOHEHTBI 3KOCHCTEMBbI:
MIPOAYIIEHThI, KOHCYMEHTBI, peyleHThl. Tpoduueckue ypoBHH. Tpoduueckue 1enu u ceTu.

OK.1
OK.2
OK.7

Tema 4.3 buocdepa —
m1o0aabpHasg YKOJIOTHYECKAs
CHUCTEMA.

buocdepa — xuBas obomouka 3emiau. Ydenue B.M. Bepnaackoro o 6mocdepe. Ponb KuBbIX
opraau3MoB B onocdepe. XKupoe BeriectBo 6uochepst u ero pynkumuu. OcodeHHoctu duochepsl
Kak n106anpHoM skocucTeMbl. KpyroBopoT BaskHeHINX 3reMeHToB B Ouocdepe. Hoocdepa.

OK.1
OK.2




CamocTosiTeJIbHOE H3y4eHHe 00y4aroIerocs.

Ob6nact Ouochepsl U €€ KOMIOHEHThl. 3aKOHOMEPHOCTH CYILIECTBOBaHUS Ouocdepsl. |3

Junamuueckoe paBHOBecue B Ouocdepe. [mobanmpHbIE  9KOJIOTHYECKHE  MPOOIEMBI

coBpeMeHHOCTH. OMacHOCTh NI00ATBLHBIX HApYIICHUH B Onocdepe.
Tema 4.4 Bnusinue AHTponoreHHsle BO3ACHCTBHS Ha Ouocdepy. AHTpOIOreHHbIE BO3JCHCTBUS Ha arMmocdepy. |2 OK.1
AHTPOIIOTCHHBIX ()aKTOPOB HA | AHTPOIIOTCHHBIC BO3ICHCTBHS Ha MPUPOIHBIE OMOTEOIIEHO3HI. OK.2
ouocoepy. CamocTosiTeIbHOE H3yYeHHe 00y4aoIerocs 2 OK.4

3arpsi3HEHUs Kak BHJ AHTPOIIOTEHHOTO BoO3neWcTBUsA. Bo3saeiicTBus Ha rtuapocdepy. OK.7

Bo3zneiicTBus Ha tuTocdepy. AHTPOIIOTCHHbBIE BO3CHCTBUS Ha OMOTHYECKHE COOOIIECTRA.
Tema 4.5 Bausgaue @aKkTOpbl MOJOKHUTEIBHO M OTPUIATEIBHO BIUAIONIME HA OpPraHU3M dYelioBeKa. Apjanrtarus |2 OK.2
COILIMAJIbHO- DKOJIOTHYECKUX | OpraHM3Ma 4YesioBeka K pakTopam okpyxkaromieit cpeasl. [locneacTBust neaTeIbHOCTH YelIOBEKa B OK.4
(hakTOpOB Ha 37]0POBbHE OKpY>Karollen cpene. OK.7
YeJI0BEeKa. IIpakTyeckas padora Ne8 2

AnanTanus )KUBbIX OpraHU3MOB K Cpe/Ie.

CamocTtosiTeIbHOE H3yYeHHe 00y4aloLerocs. 3

Bo3sneiicTBue NmpoM3BOACTBEHHOW ACATENHHOCTH B 0ONAacTH CBOei Oymymieil mpodeccuu Ha
OKpYy’KarIyto cpexy. [Ipobrema TeXHOTEHHBIX BO3CHCTBUI HA 30pOBLE YenoBeka. [IpuHIUIBI
dbopmupoBaHus 370poBbe cOeperaromiero mnopeacHus. Puznueckass aKTUBHOCTh U 30POBBE.
BI/IOXI/IMI/I‘-IGCKI/IG ACIICKTHI pallMOHAJIbHOI'O MMM TAHU .

Jj1s XapakTepUCTUKHM YPOBHSI OCBOCHUSI yueOHOTO MaTepuaia UCIOIb3YIOTCs CIAeAYIOLe 0003HAYEHUS:

1- o3HaKOMUTENbHBIN (y3HABAHUE paHee N3YUEHHBIX OOBEKTOB CBOMCTB)

2- penpoayKTHUBHBIN (BBIIOIHEHUE JESATEILHOCTH 110 00pa3ily HHCTPYKIMH HUIIH TIOJ PyKOBOJICTBOM).

3- MOpOAYKTUBHBIH (IUTAHUPOBAHHUE U CAMOCTOSTENIFHOE BBIIIOJIHEHUE JIEATELHOCTH, pelIeHHE TPOOIEMHBIX 3a71a4).




3. YCJIOBUA PEAINBALIUU ITPOT'PAMMBI IMCHUIIJIMHBI.

3.1. TpeGoBanuss K  MHHUMAJBHOMY  MATEPUAIbHO-TEXHUYECKOMY
ol0ecrnevyeHn 10

Kabuner «buonorumn», ocHameHHbI 000py10BaHrEeM: MeOemb, 10CKa, HATTISIIHbIC
nocoOus (TaOHIIbl, TUIAKATHI), TEXHUYECKUMHU CPEICTBAMHU OO0YUCHHUS; KOMIBIOTEP
C YCTpOMCTBaMU BOCHPOM3BEACHHUS 3BYKa, MPUHTEP, MYJIBTUMEIUA-IIPOCKTOP C

SKPaHOM.

3.2. UH¢popmanmoHHoe odecneyeHre peain3aluu NporpamMmmsi.

Jliist peanu3zanuu mporpaMmbl OuOIMOTEYHbIN (HOHA 00pa30BaTEeIbHON OpraHU3aluu
JOJDKEH WMETh JJICKTPOHHBIE 00pa3oBaTelIbHbIE M WH()OPMAIMOHHBIC PECYPCHI,
PEKOMEHIOBaHHBIC  JJIS  HWCIIOJNIb30BaHUS B 00pa3oBaTEIbHOM  IIpolecce.
PekoMeHyemble TieHaTHBbIE M3AaHUS 1O peanu3aluu  0011eoOpa3oBaTeIbHON
JTUCITUTUTHHBI TIPEACTABICHBl B METOIWYECKUX DPEKOMEHIANMIX IO OpTaHW3allin
o0yueHus.

OcHOBHas JMTepaTypa:

1. Axmenosa T.U. buonorus: yuebnoe nocodue / T.1. Axmenosa — Mocksa: PI'VII,
2018 - 150c.- ISBN 978-5-93916-694-2.- Tectr:  anexrponnsii — URL:
https://znanium.com/catalog/product/1191373.

2. Mawmonros C.I' O6mias ounonorus Mocksa, 2018- 316c¢.

3. KoncrantunoB B.M., Pe3anoB A.I'., ®aneeB E.O. buomorus, Mocksa 2021 r,
315c.

4. KonecuuxoB C.W. Obmas 6uonorus. Cpegnee npodeccuoHaibHOEe 00pa3oBaHUe.

PoctoB- na —/lony, 2018r.

HuTepHeT- pecypcesr:
-www.sbio.info (CoBpemeHHast OU0I0THS )

-www.winodw.edu.ru



-www.sbollov.ru/test

-www.wbidogy.ru (351eKTpoHHBIN yueOHUK 1o Ouonoruu. On- 1ino)
-www.informika.ru (3JIEeKTpOHHBIN yUeOHHUK)

-www.shoolity.by (buonorus B Borpocax u oTBeTax)
-www.bri/2002.nard.ru (OO6m1ast 6Guonorus)

-www.lingvo-online.ru



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJIMHBI.

Pesyabrarsl 00yueHust

(ocBOeHHbIE€ YMEHMsI, YCBOEHHbIE 3HAHMSI)

®opMbI U METObI KOHTPOJISI M OLIEHKH
pe3yJibTaToB 00y4eHus:

YMmeTs:

-OOBSICHATH POJIb OWOJIOTHH B (POPMUPOBAHUH
HAYYHOTO MUPOBO33PEHUS; BKJIA]]
OMOJIOTUYECKMX Teopuii B  (OPMUPOBAHUHU
HAYYHO-€CTECTBEHHOW KapTUHBI MUPA; EAUHCTBO
KUBOW M HEXKUBOW MPHUPOABI, POACTBO >KUBBIX
OpPTaHHU3MOB;

OTpULATCIIBHOC BJIMAHUC aJIKOI0JiA, HUKOTHHA,
HAapKOTHUYCCKUX BCUICCTB Ha 3M6pI/IOHaJ'IBHOC
Pa3BUTHUC YCIIOBCKA,

BJIMAHUC J3KOJOIHYCCKUX q)aKTOPOB Ha >XKHBBIC
OpraHvu3Mbl, BJIMAHHUC MYTAr¢HOB Ha PACTCHUA,
JKHBOTHBIX U YCJIIOBCK,

B3aMMOCBSI3U M B3aUMOJICHCTBHUS OPTaHU3MOB U
OKpy>Karollei cpeabl; NpUYMHBI U (aKTOPbI
HBOJIIOLIUHU, U3MEHSIEMOCTb BUJIOB;

HapyIICHHUS B Pa3BUTUU OPTaHW3MOB, MyTallUU U
UX 3HaYCHHE B BOBHUKHOBEHUU HACIIEICTBEHHBIX
3a00JIeBaHUil; yCTOWYMBOCTD, PA3BUTHE U CMEHBI
9KOCHCTEM;

HEOOXOUMOCTh MHOTr0o00pasus

BHU/IOB;

COXpaHEeHUs

-peniath deMeHTapHbIe OMOOTUYECKUE 3a/1a4u:
COCTaBJISITh 3JIEMEHTAPHBIE CXEMbI CKPELIUBAHUS
U CXEMbI IIEPEHOCAa BEIIECTB U Mepeadn S HEPruu
B 9KOcHCcTeMax (LeMy MUTaHus);

OIIUCHIBATH 0CcOo0EeHHOCTH
MOP(OJIOTHUECKOMY KPUTEPHIO;

BUI0B 10

- BBUABIIATH TPHUCIIOCOOJNCHHUS OpPraHU3MOB K
cpere oOWTaHWs, WCTOYHUKM U HaJIU4yue
MYTareHoB B OKpYyXarolllel cpene (KOCBEHHO),

AHTPOMNOTCHHBIC HW3MCHCHHUA B O3KOCHUCTCMAX
cBOCH MCCTHOCTH,
- CpaBHHUBATb OMOJIOrHYCCKUC OOBEKTHI:

XUMHUYECKHMHA COCTaB Tel >KWBOM M HEKHUBOH
MPUPOIBI, 3apOABIIICH YeIOBEKa W JPYTUX
JKUBOTHBIX, MIPUPOJIHBIE 9KOCHUCTEMEI n
arpo3KOCHUCTEMBI CBOEH MECTHOCTH,;

MPOIECChl (€CTECTBEHHBIE M HCKYCCTBEHHBINM
oTOOp, MOJOBOE M OECTojoe Pa3MHOXKECHHE) H
nenarb BBIBOALI M 000OOIIEHWS HA OCHOBE
CpaBHEHUS M aHAIIN3A;

- amu3WpoBaTh W  OIICHWBATh  Pa3JIMYHbIC
TUIOTE3bI O CYIIIHOCTH MPOUCXOXKICHUS KUZHU U
YyeJIoBEKa, n1o0abHEIE JKOJIOTHYECKHE
npoOJieMbl W WX  PEHICHHS, IOCJCJACTBHS
COOCTBEHHOM JICATCIBHOCTH B OKPY)KaIOIIEH
cpele;

TectupoBanue (TeKywui, pyOeKHbIN
KOHTPOJIb).

3arnoaHeHne TaOIHIl, CXEM.
Pemtenue 3amau.
YeTHbIl ompoc.

Hao0mroneune
IOCOOUSIMU.

3a paboTol ¢ HAIAHBIMU




- H3ydaTb H3MCHCHHUA B DJOKOCHCTEMAxX Ha
OMOJIOTUYECKUX MOACIIAX,

- HaxXomuTh HWH(MOPMALMIO O OMOJIOTHYECKHX
00BbeKTax B pa3IUYHBIX UCTOYHUKAX (YUCOHUKAX,
CIPABOYHMKAX, HAYYHOMOMYJISPHBIX H3IAHUSAX,
KOMITBIOTEPHBIX 0a3ax, pecypcax cetu MHTepHeT)
U KPUTHYECKU UX OIICHUBATD;

HUCIIOJIB30BaTh HpI/IO6peTéHHBI€ 3HaHUA  AJId:
coOmroieHust Mep MNpO(UIAKTUKH OTpPaBICHUS
BUPYCHBIX M JApYyrux 3a00jieBaHUM, CTPECCOB,
BPEIHBIX IPHUBBIYEK; IIPABUI IOBEJIEHHUS B
MIPUPOIHOM CpEJIE;

OKa3aHUs MEPBOM MEIULMHCKOW ITOMOIIU IIpH

TpaBMaTUYECKNX, TMPOCTYOHBIX U  JPYTHUX
3a0051eBaHUsX, OTPaBJICHUAX MUTIEBBIMU

MPOAYKTAMU;

OIICHKM  ATHYECKHX  acCleKTOB  HEKOTOPBIX

UCCIEAOBaHUM B  o0JacTh  OUOTEXHOJIOTHI

( KJIIOHHpPOBaHHUE, UCKYCCTBEHHOE

OIJIOJIOTBOPEHUE).

3HaTh CamocrositennbHast ~ paborta ¢ pabounmu
- OCHOBHEIE TIOJIOKEHHST OHOIOrHYecKUX Teopuii | TCTPAIAMH.

M 3aKOHOMEPHOCTEW:  KJIETOYHOH
IBOJTIOLIMOHHOTO yUYCHHH, yUCHHSA
B.M. Bepnaackoro o Ouocdepe, 3aKOHBI
Menzens, 3aKOHOMEPHOCTH W3MEHYMBOCTH H
HACJICICTBEHHOCTH;

TEOpuH,

- CTpOeHHUE " (YHKIIMOHUPOBAHHE
OHMOJIOTUYECKUX  OOBEKTOB:  KIETKH, TCHOB,
XPOMOCOM U JIPYTHUX CTPYKTYP BHUJIa U SKOCHCTEM;
- CYyIIHOCTh  OWOJIOTUYECKHX  IPOIIECCOB:
pa3sMHOXKEHHE,  OIUIONIOTBOPEHHE,  JeicTBUE
UCKYCCTBEHHOTO MW €CTECTBEHHOTO OTOOpOB,
dbopmupoBanue MPUCTIOCOOTIEHHOCTH,
NPOMCXOXKIICHHE BHIIOB, KPYyTOBOPOT BEIIECCTB U
MpEeBpaIlCHAEe JHEPTHH B KIETKE, OpPTaHu3Me,
JKOCHCTeMax u ouocdepe;

- BKJIaA  Bbeljarommxcd (B
OTEYECTBEHHBIX ) YUEHBIX B
O6MOJIOrNYEeCcKOil HayKH;

TOM YHUCJIC

pa3BHTHE

- 61/10J10r1/1qecxy}0 TCPMUHOJIOTHIO U CUMBOJIHMKY.

YeTHbll ompoc.
Pemrenue 3amau.

[TonroroBka MOKIaI0B, MPE3eHTAIIUN

OO0mas Pasznen/ rema Tun OLEHOYHBIX MEpPONPUITHI
KOMIIETCHIIHS
Pa3nen 1. Knerka
CTPYKTYpHO-
(hyHKIIMOHAIBHAS €AUHUIIA
’KHBOTO
OK.2 buonorus kak Hayka. 3anoHeHue TaOIUIBI C OIMMCAHUEM METOHLOB
OO6m1as xapakTepucTUKa MHUKPOCKOITUPOBAHMS C MX JIOCTOMHCTBAMH U
HeJocTaTKaMu. Bkiag yd4eHBIX B pa3BUTHE




OHOJIOTHH. CXOI[CTBO H pa3jinduc XKUBOI'0 U
HEC KHNBOTI'O.

OK.1 CrpykTypHO- OueHnBaeMass JUCKYCCHSI IO  BOIIPOCAM.
OK.2 (yHKUHOHANbHAS Pa3paborka  MeHTaJIbHOM  KapThl IO
OK 4 OpraHu3anus KJIeToK. KJaccu(UKAIMU KJIETOK M HMX CTPOEHHUIO Ha
po- " JYKapUOTUYECKUX KJIETOK.
BrinonHeHne npakTH4ecKux pador.
OK.2 Paznen 2 O6men BemectB | poHTanbHbIN ompoc. 3anonHeHue
Y IIPEBPALLEHUE SHEPTUHU B | CPABHUTENBHOM TaOIMIBI  XapaKTEPUCTUK
KJIIETKE TUNIOB  0OMEHa BEIECTB.
OK.2 @opmMbl pa3sMHOXKEHHUS @poHTaNbHBIA ONpoc. 3anoJHEHUE TAOJIMIIBI
OpraHu3MOB. C KpaTKOM XapaKTepUCTUKONM M IIpUMepaMu
(hopM pa3sMHOXKEHHS OPTraHH3MOB.
OK.2 NunuBunyansHOE XapaKkTepHUCTUKA 3TaroB OHTOI'C€HE3A,
OK.4 pa3BUTHE OpPraHu3Ma. XKUBOTHBIX U yenoBeka. Ompoc. CocrapieHue
KU3HEHHBIX LUKJIOB PacTEHUN IO OTHENIaM
(MOXOBUIHBIE, XBOILIEBU/IHBIE,
MarnopOTHUKOBBIE, rOJIOCEMEHHBIE,
NOKPBITOCEMEHHBIE)
OK.2 OCHOBBI T€HETHKH. ®poHTanbHbIi omnpoc. Pemienwe 3amad Ha
OK .4 OINpEJEICHUE BEPOATHOCTU BO3HUKHOBEHHUS
HACJIEe/ICTBEHHBIX NPU3HAKOB IPU MOHO-, JIU-,
MOJIMTUOPUITHOM u aHAIM3UPYIOLEM
CKpEIIMBAHUM, COCTaBICHUE T€HOTUITNYECKUX
CXEM CKpEeUIMBaHUsI.
OK.1 Cuennennoe Pemenue 3a1a4 Ha onpeiesieHue BEPOSITHOCTH
0OK.2 HacJe/0BaHuE IPU3HAKOB | BOSHUKHOBEHMSI HACJIEIyeMbIX IPU3HAKOB
npu CIETUICHHOM HaCJIeI0BaHUH,
COCTaBJICHHE TEHOTUIINYECKUX CXeM
CKpELIMBaHUsI.
OK.1 3aKOHOMEPHOCTH Pemenne 3amau Ha onpenereHue THUMA
0OK.2 u3MeHuuBocTU. OCHOBa MyTalluy MpU T[epefadye  HacaeACTBEHHBIX
OK 4 CEJIEKLIMU. MIPU3HAKOB, COCTAaBJIEHHE T'€HOTUIINYECKUX
CXEM CKpEeLIMBaHUsI.
OK.2 Paznen 3. OponTtansHbIi onpoc. PazpaboTka TepMUHOB.
OK.4 Teopyst IBOIIOLHH. Pa3paGoTrka JIeHTBI BpEMEHHU  pa3BUTHUA
DBOIONMOHHOE YUEHHE ABOJIIOIIMOHHOTO YUYEHHUSI.
OK.2 MakposBomtonus. OneHnBaemMass JUCKYCCHs: HCIOJIb30BAHUE
OK.4 Bo3HukHOBeHME U apryMeHTOB, OMOJOTMYECKOW TEPMHUHOJIOTHH
pa3BUTHE KU3HU Ha U CHMBOJMKH ISl JTOKA3aTeJIbCTBA POJCTBA
3emue. OpPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIL.
Pa3paboTtka JIeHTbl BpeMEHU BO3HUKHOBEHMSI
U pa3BUTHS )KM3HU Ha 3eMIIe.
OK.2 [Ipoucxoxnenue yenoseka | @ponTtanbHblii  onpoc. Pa3paboTka eHTHI
OK 4 BPEMEHU IIPOUCXOXK/ICHUS YEJIOBEKA.
OK.1 Paznen 4. Dkomnorus Tect mo odkojoruyeckum (akTopam U
OK.2 Dkosornueckue axTopsl. | CPCACTBAM KUIHNA OPraHU3MOB.

OK.7




OK.1
OK2
OK.7

DKOJIOTUYECKUE CUCTEMBI

Cxema KpyroBopoTa BemiecTB. Perienue
MPAaKTHUKO- OPUEHTUPOBAHHBIX PaCUYETHBIX
3a/1a4 MO TEPEHOCY BeIllecTBa M 3HEPruu B
IKOCHUCTEMAax C COCTABJICHHEM TPOPUICCKUX
1ene ¥ mupaMul OMOMacChl M DHEPTHUH.

OK.1
OK2
OK.7

buocdepa - mobdanpHas
HKOJIOTHYECKasi CUCTEMA.

OuenuBaemas nuckyccus. Onpoc.

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

BrisiHMe aHTPOIIOTeHHBIX
(haxTopoB Ha 6uocdepy.

@poHTanBbHBIA ~ ompoc. BosaeincTtBue Ha
runpochepy, smrTocdepy,  OmoTHUECKHE
coo0111ecTBa.

OK.2
OK.4
OK.7

Bnusitaue conuaiabHO-
9KOJIOTMYECKHUX (PAaKTOPOB
Ha 370POBbE YEJIOBEKA.

OnenuBaemasi quckyccusi. Pemenue 3aqaq Ha
paboToCnoCcOOHOCTh, BIUSHUE a0MOTHUYECKUX
dakTopoB  Ha  dYemoBeka.  Dusnmyeckas
AKTUBHOCTD U 3/TOPOBBE.
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