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1. ACIIOPT IPOT'PAMMBbI YUEBHOM JUCIIUILINHBI
BHNOJIOI'Us

1.1. Oobs1acTh NPUMEHEHUsI MPOTPAMMBbI

[TporpamMa y4eOHON AWCHUIUIMHBI SIBISIETCS YacThIO OCHOBHOW IMPO(ECCHOHATBHON
obpasoBarenbHOl mporpamMmbl B cootBeTcTBUM ¢ DPI'OC mo cnemumansHocTH: 09.02.11
«Pa3paboTka 1 ynpapieHHe MPOTrPAMMHBIM 00ECTICUCHUEM).
1.2. MecTo y4eOHOIi JMCUMIIMHBI B CTPYKTYpe OCHOBHOH mpodeccruoHaIbHOM
obpaszoBarenbHOl  mporpammbl:  auciuiimHa  OY .13 «buonorus»  oTHOcHTCS K
0011100pa30BaTEILHOMY LUKITY.

B npodeccronanbHbx 00pa3oBaTeNbHBIX OPraHU3alUAX, PEATH3YIOIMUX 00pa30BaTeIbHYIO
nporpaMMmy cpeaHero obOmero oOpasoBanusi B mpexaenax ocBoeHus OIIOIT CIIO na 6aze
OCHOBHOro o0Omero obpaszoBanms, ydeOHas mucuuruimHa OY]l.13 «buonorus» wu3ydaercs B
obmieoOpazoBarenbHoM 1HKiIe ydeOnoro miana OITOIT CIIO na 6Ga3e OCHOBHOrO OOMIETO
00pa3oBaHMs C MOJTydeHUEeM cpeaHero obmero oopazoanus (ITIICC3).

1.3. Henu u 3agaum y4eOHOH AUCHMIUIMHBI — TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
y4eOHOM TUCIUIUINHBI.

OcBoenue conepkanust yueOHou mucruiimabl OY /.13  «buonorus» obecrneunBacT
JOCTUKEHHUE CTYAEHTAMU CJIEIYIOIIUX PE3yIbTaTOB:

JIMYHOCTHBIX:
JI1oco3Hanue 00y4arOIUMUCS POCCUNCKON I'PaX1aHCKON UJIEHTUYHOCTH;
JI2 TOTOBHOCTB K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEIEIICHUIO;
JI3 Hanuuue MOoTUBaLUU K O0OYYEHHIO U IMYHOCTHOMY Pa3BUTHIO;
JI4 ueneHampaBlieHHOE pa3BUTHE BHYTPEHHEH MO3MLMU JIMYHOCTH HAa OCHOBE JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEM HaponoB Poccuiickonn denepanuu, UCTOPUYECKUX U HALUOHAIBHO-
KYJBTYPHBIX TPAaJULMNA, (OPMUPOBAHUE CUCTEMbI 3HAYMMBIX LIEHHOCTHO-CMBICIOBBIX YCTAHOBOK,
AHTUKOPPYHLIMOHHOTO MUPOBO33pEHUS, IPABOCO3HAHMS, SKOJIOTUYECKON KYJIBTYpBl, CIOCOOHOCTH
CTaBUTh LIEJIN U CTPOUTDH KU3HEHHBIC IIJIaHBI.

MeTanpeIMeTHbIX:
M1 ocBoeHHbIE 00YHAIOIIUMUCS MEXIPEIMETHBIE TIOHATHS U YHUBEpCaIbHbIe YueOHbIE AEHCTBUS
(perynsTUBHBIE, T0O3HABATEIbHbIE, KOMMYHHUKAaTHBHBIE);
M2 cnocoOHOCTh MX HMCIIONB30BaHUS B MMO3HABATENILHOW U COLMAIBHOM MpaKTHKE, TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IIJIaHUPOBAaHUIO U OCYIIECTBIICHUIO Y4€OHOM NeATeNbHOCTH, OpraHU3allH
y4eOHOT0 COTPYJHMYECTBA C MENAarorM4ecKMMH paOOTHUKAMU M CBEPCTHHKAMHU, K YYacTHIO B
MOCTPOEHUH MHIMBUYaJIbHON 00pa30BaTeIbHON TPACKTOPUU
M3 oBnasneHue HaBbIKaMU y4eOHO-HCCIIEI0BATEIbCKOM, MPOEKTHOM U COLMATIbHON 1€ATEIIbHOCTH

npeAMeTHbIX:
IT1 CdhopmupoBaHHOCTh 3HAHUM O MecTe M poOJM OUOJOTMM B CHCTEME HAy4yHOIO 3HAHMUS,
(YHKIMOHAIBHON I'PaMOTHOCTH Y€JIOBEKA I PEIIeHUs KU3HEHHBIX MPoOieM;
I12 ChopmMHupOBaHHOCTh YMEHHUS PACKphIBATh COJIEPKAHME OCHOBOIOJIATAIOIIUX OMOIOTHYECKUX
TEPMUHOB U MOHSATUMN: )KU3Hb, KJIETKA, TKaHb, OpPraH, OPraHu3M, BUJ, MOMYJSILHS, SKOCHCTEMA,
6uoneHo3, ouocdepa; meradbonusM (0OMEH BEUIECTB M IMpPEBpAIllEeHHEe HSHEpPruu), IOMEeocTas
(camoperymsius), OMocuHTe3 OenKa, CTPYKTypHash OpraHu3alus >KUBBIX CHUCTEM, JUCKPETHOCTD,
CaMOpETyJIALUs, CaMOBOCIPOU3BEACHHE (PENPONYKIHs), HACIEACTBEHHOCTb, W3MEHYHBOCTD,
HHEPro3aBUCUMOCTh, POCT U pa3BUTHE, YPOBHEBAsI OPraHU3alINS;
I13 ChopmMHpOBaHHOCTH YMEHHUSI PACKpPbIBATH COJCPKAHUE OCHOBOMOJAralOIUX OHOIOTHYECKUX
TEOpUN U TUIIOTE3: KIETOYHOU, XPOMOCOMHON, MyTallMOHHOM, ABOJIOLMOHHOM, ITPOUCXOKIACHHUS
’KU3HU NYEIIOBEKA;
[14 CdopMHpOBaHHOCTH YMEHHUSI PacKpbhIBaTh OCHOBOIIOJIATAIONIME OMOJOTMYECKUE 3aKOHBI U
3akoHomepHocTH (I. Mennens, T. Moprana, H.W. Basunosa, 3. T'ekkenst, @. Mronnepa, K. bapa),
IPaHUIBIUX TPUMEHUMOCTH K KUBBIM CHCTEMaM;
[15 IIpuoOpereHue onbiTa MPUMEHEHUSI OCHOBHBIX METOI0B HAyYHOI'O TIO3HAHMSI, UCTIOJIB3YEMbIX B
Ouosioruu: HAOMIONCHUS M ONUCAHMS KMBBIX CHCTEM, IPOLIECCOB U SBICHHI; OpraHU3allyd U



MPOBEACHMSI OMOJIOTUYECKOTO JIKCIIEPUMEHTA, BBIIBIKEHUS THIIOTE3, BBISBICHUS 3aBUCHMOCTH
MEXIy WCCIIEAYEMbIMH BETMUMHAMHU, OOBSICHEHHSI TTOTyUYECHHBIX PE3YJIBTaToOB U (POPMYITHPOBAHUS
BBIBOJIOB C MCIIOJb30BAaHUEM HAYUYHBIX TIOHATUN, TEOPHIA U 3aKOHOB;

[16 CdopMupoBaHHOCTh YMEHHSI BBIACIATh CYIISCTBCHHBIC IPHU3HAKH BHUPYCOB, KIIETOK
MPOKAPHOT U DYKAPUOT; OMHOKIETOYHBIX U MHOTOKJICTOUHBIX OPTraHU3MOB, BHJIOB, OMOT€OIIEHO30B
U DKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHA BEIECTB W TPEBPAICHUS JHEPTUU B KICTKE,
¢doTocuHTEe3a, IUIACTHYECKOTO M DJHEPreTHYecKoro oOMeHa, XEMOCHHTEe3a, MHUT03a, Meho3a,
OIUIOIOTBOPEHUS, PAa3BUTHSA H Pa3MHOKEHHS, WHAWBHUIYAIBHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTEHE3a), OOpHOBI 3a CyIIECTBOBAaHWE, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS,
MPHUCTIOCOOJICHHOCTH OpPraHU3MOB K Cpefie OOWTaHUs, BIMSHHS KOMIIOHEHTOB JKOCHCTEM,
AQHTPOIIOTEHHBIX HW3MEHCHWH B OSKOCHCTEMaxX CBOCH MECTHOCTH, KpPYroBOpOTa BEIIECTB W
npeBpalleHne YHEpruu B buocdepe;

[17 CdopMHpOBaHHOCTE YMEHHSI TPUMEHSTH TOJXYYCHHBIC 3HAHUS JUISI  OOBSICHEHHUS
OMOJIOTMYECKUX MPOIECCOB U SBICHUH, JUIS PUHATHUS MPAKTUYSCKUX PEIICHUIA B TTOBCEIHEBHOMN
YKHU3HH C [EJTbI0 oOecrieueHus] Oe30MacHOCTH CBOETO 370POBBS M 370POBbsI OKPYIKAIOIIUX JIFOJICH,
COOITIOIeHUS 310pPOBOr000pa3a KU3HU, HOPM IPaMOTHOTO MOBEICHHS B OKPY’KAIOIIEH MPUPOTHON
cpeze; NOHMMaHHE HEOOXOJMMOCTH HCIOJIb30BaHUS JTOCTUKCHUW COBPEMEHHOW OWOJIOTHH W
OMOTEXHOJIOTUH JJISI PAIIHOHATBHOTO TIPUPOOIIOIE30BAHUS;

I18 CdhopmupoBaHHOCTh YMEHHUS peliaTh OMOJOTUYECKHE 3aJaud, COCTABISATH T€HOTHITMYECKHE
CXEMBbI CKpEILMBAaHUs JUIsl pa3HbIX TUIIOB HACJIEIOBAHMS MPU3HAKOB y OPraHU3MOB, COCTABIATH
CXEMBbI IIEPeHOCa BEILIECTB M SHEPIUU B SKOCUCTEMaX (LIeTM MUTaHUs, TUIIEBbIE CETH);
19 CdopMupoBaHHOCTh YMEHUH KPUTHUYSCKH OICHUBATh WH(OPMAIMIO OHOJIOTHIESCKOTO
COZIEp)KaHUsl, BKJIIOUAIOIIYIO IICEBAOHAyYHbIE 3HAHUS W3 pa3IM4YHBbIX HCTOYHMKOB (CpelncTBa
MaccoBOod HMH(OpPMAIMK, HAyYHO-TIOMYISIPHBIE MaTepHalibl); HHTEPIPETUPOBATh ATHUECKUE
aCIeKTbl COBPEMEHHBIX HCCIIEI0BaHUN B OMOJIOTMHU, MEIUIIMHE, OMOTEXHOJIOTHH; pacCMaTpUBaTh
[100aIbHBIE AKOJIOTUYECKHE TPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYO MTO3UIIMIO;
I110 ChopmupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBEHHBIEC TMCHbMEHHBIC U YCTHBIE COOOIICHHUS Ha
OCHOBE OHOJOrMYecKOW HHGOPMALMU M3 HECKOJIBKUX HCTOYHHMKOB, TPAMOTHO MCIIOJIb30BaTh
HNOHSTUHMHBIN annapar OMOJIOTHH.

Pesynbrarsl ocBoeHus HampasieHbl Ha ¢popmupoBanue ooumx (OK) u npodeccroHanbHbIX
(ITK) xomneTeHUunit:
OK 01. BeiGupats crocoOsl peieHus 3aaad npophecCuOHaTbHON 1eATeIbHOCTH TPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM.
OK 02. VMcnonp30BaTh COBpEMEHHBIE CPeACTBA IONUCKA, aHATIM3a U MHTEpIIpeTallui UHOpMaIiu, U
MH(OPMaLMOHHBIE TEXHOJIOTUH AJIs1 BBITIOJIHEHMS 3a/1a4 MPOPECCUOHANIBHOMN AEITEIbHOCTH.
OK 04. DddexTrBHO B3auMo/IeiicTBOBaTh M pab0TaTh B KOJUIEKTUBE U KOMaH/IE;
OK 07. CopnelicTBOBaTh COXpPAaHEHHIO OKpY’KalOLIEH Cpeibl, pecypcocOepeKeHUI0, MPUMEHSTh
3HaHUS 00 W3MEHEHUM KIuMarTa, MPUHIMIB OEepeXIMBOIO MHPOM3BOJCTBA, APHEKTUBHO
JIEUCTBOBATH B YPE3BbIYANHBIX CUTYALIHIX.
1K 2.1. ITpoexTrpoBaTh MOIYJIHU IPOTPAMMHOTO 00ECTIEUECHUSI.

1.4. Kosim4ecTBo 4acoB Ha 0CBOeHHME IPOrPaMMBbl y4eOHOM AUCHUIINHBI:
yueOHas Harpy3ka oOydaromierocsi _48 4acoB, B TOM UYHUCIIE:

— BO B3aUMOJICHCTBHM C TIpenoaanarenemM _48 4acos,

— caMmocCTosTebHas paboTa 00yJaroIIerocs: He npedyCMOmpeHo.



2. CTPYKTYPA U COJAEPKAHUE YYEFHOMN TUCITATIINHBI

2.1. O0bem y4yeOHOH IMCHUIJIMHBI U BUAbI y4eOHOH padoThl

Buna yueOHoi padoThl

O0LeM yacoB

Y4yeOHasi Harpy3ka odyuaromerocsi (Bcero) 48
Bo B3auMoeiicTBUM € NIpernojaaBarejiemM: 48
OCHOBHOe cojiep:KaHue 42
B TOM YHCJIE:
TEOPETHYECKOe 00yUCHHE 34
71a0. ¥ PAKTUYECKUE 3aHATUS 8
IIpodeccnonabHO-OPUEHTUPOBAHHOE coJepxaHue (comep:xxanue 4
NMPHUKJIAJHOT0 MOIYJIs1)
B TOM 4YHCJIE:
TEOpETUYECKOe O0yUeHHE 4
71a0. ¥ MPAKTUYECKUE 3aHSITHS
WNuauBuayanbHbIA OPOEKT (Oa/Hem) HET
2

Koncyabranuu

IIpome:xkyTounas arrecranus popme Juppepenyuposannoco 3auema




2.2. Temarnuyeckui nJ1aH u copep:xkanue yyeOHou nucuumiannsl OY/.13 buonorus

HaumeHoBaHue pa3eioB U Copep:xanue y4edOHOro MaTepuaJa, 1adopaTopHble U NPAKTHYeCKUe 3aHATHUS, O0bem | @opmupyeMble
TeM caMoCTOsITe/IbHasi padoTa o0y4yaromuxcs YacoB | KOMIIETEHIHH
(OK, IIK)
1 2 3 4
OcHoBHOe conep:kaHne
Pa3nea 1. Knerka — cTpyKTypHO-()YHKIIHOHAJILHAS €IMHHUIA }KMBOI'0 8 OKo01, OKo02,
Tema 1.1. Conepxkanne y4e0HOro MaTepuaja 2 l(')IEO;,l OK07,
buojorus kak Hayka. 1. | IlonsTHEe <«KU3HBY». YPOBHU OpraHU3aluu >XUBOM mnpupoisl. OCHOBHbIE NpPHU3HAKU
O0mas XapaKTepuCTHKA xuBoro. [lonstue «opranusm». PazHooOpa3ue >XKHMBBIX OPraHU3MOB, HPUHLHUIBI HUX
JKM3HH KJIaCCU(UKALIMU.
Tema 1.2. Conep:xanue yueOHOro MaTepuaJia 2
CrpykrypHo- 1. | Crpoeane wu ¢Qynkoum kinetkd. KieToyHas Teopuss CTPOCHHS  OPTraHHM3MOB.
byHKUMOHATLHAS [IpokapuoTnueckue M 3yKapuoTHUECKHE KJIETKH. LluTormnasma M opraHoujibl KJIETKH.
OpraHu3alysd KJICTOK CpaBHEHHE CTPOCHHUS KJICTOK PACTEHHUI U JKUBOTHBIX.
Tema 1.3. Coaepixanue yueOHOro MaTepuasa 2
Obmen BemecTs u 1. | Merabonm3M Kak CymMMa BCEX XHMHUYECKHX PpEaKIMid, MPOUCXOASANIMX B IKHUBBIX
npeBpaleHue JHEPIruu B opranu3max. AHabomu3M  (acCUMUISAIMS) H  KarabonmusM  (JUCCHUMMIISLINSA).
KIETKE [Tnactueckuii oomen (PotocuHTe3, XeMocuHTe3). buocuHTes Oenka. DHEepreTHYeCcKuit
oOMeH.
HpaKTI/I‘lECKI/Ie 3aHATUA (npaKanecmm HO}IFOTOBKa) 2
1. ‘ Pemienue 3a1au Ha TeHETUUECKUH KOI.
B TOoM wumciae mnpodeccHOHANBLHO-OPHMEHTHPOBAHHOE COAep:KaHMe MPAKTHYEeCKOIro
3aHATHSA
1. | PacuimdpoBka TeHETHMYECKOrO KOja, MEepPeBOA HYKJICOTHIHOW MOCIEI0BATENLHOCTU B
MOCIIEIOBATEILHOCTh ~ AMHHOKHUCIIOT — O€NKOB. ANTOPUTM  pemieHWs 3aad  Ha
reHeTuueckuii  ko7. OCHOBBI OHOJOrMYECKOro mporpamMMmupoBanus. Ormnpenenenue
OPUYMHBI W TOCTENCTBUS  BO3HHUKHOBEHHUS OIMIMOOK YTEHHWS  HYKICOTHIHBIX
M0CJIe/I0BATEIbHOCTEH.
KonTtpouabHnas pa6ora Ne 1. | MonekysipHbIil ypoBeHb OpraHU3aIlH KUBOTO. 2
Pa3nen 2. Ctpoenue u pyHKIIMH OpraHusMa 10 OKo01, OKOo02,




OK04, OKO07,
IIK 2.1.

Tema 2.1. Conep:xaHue y4eOHOro MaTepuaJia
®opMbl pa3MHOKEHHUS 1. | PasmHoxenue opranusmoB. Bunbl 6ecrnonoro pazmuoxkenus. IlogoBoe pazMHOXKeHHE.
OPraHu3MoB ['amerorenes y x«uBOTHBIX. Cnepmarorenes u ooreHe3. OmiogoTBOpeHue.
Tema 2.2. Conep:kanue y4e0OHOIro MaTepuaJa
HupusuayanbHoe 1. | OnTorenes. OMOpHOHAIBHBIM JTam oOHTOreHe3a. llocTAMOpHOHATBLHOE pa3BUTHE.
Pa3BHTHE OPraHU3IMOB [Ipsimoe u HenpsMoe pa3BuTHE. buonornueckoe cTapeHue U CMepb.
Tema 2.3. Conep:kanue y4e0OHOIro MaTepuaJa
3akoHoMepHOCTH 1. | [enetuka — Hayka O 3aKOHOMEPHOCTSX HACIEICTBEHHOCTM M HU3MEHUYHMBOCTH
HacJae10BaAHUSA OpraHu3MoB. [eHeTHuYeckass TEPMHUHOJOTUS M CHMBOJHMKA. 3aKOHbI T'C€HETHKH,
cTaHoBleHHbIe [ CH/IeTIEM. OHOTHOpPUJHOE U JUTHOPUAHOE CKpEIIUBaHUE
r.. M M § 0
B3aumoneiicTBUe reHOB.
IIpakTHyeckue 3aHATHS (IPAKTHYECKAS OATOTOBKA)
1. | CocraBieHune MPOCTEHIIUX CXEM MOHOTHOPUIHOTO W JUTHOPUAHOTO CKPEIUBaHUS.
Pemienue reneTnueckux 3aaay.
B Tom umcie mnpodeccHOHAILHO-OPUEHTHPOBAHHOE COJEpP:KaHHe NPAKTHYECKOIro
3aHATHA
1. | CocraBneHue MPOCTEUIIUX CXEM MOHOTHOPHIHOTO U AUTHOPUIHOTO CKPEIIMBAHUS.
CocraBneHne anropuTMa M pelieHHe TeHeTHYecKuX 3amad. OmnpenencHue MPUYUHBI U
MOCJIE/ICTBUI FeHeTHYECKUX J1e(DeKTOB (MyTalMi).
Tema 2.4. Coaep:xanue yueOHOro MaTepuaJia
3aKOHOMEPHOCTH 1. | HacnencTBeHHasi, WM TeHOTUIIUYECKas, H3MEHYMBOCTh. MOIUQPUKAIMOHHAS, WU
H3MEH'IMBOCTH HEHACJIEICTBEHHAs, H3MEHYUBOCTD.
Koutpoabnas padora Ne 2 | CtpoeHue u QyHKIIUH OpraHu3Ma.
Paznen 3. Teopus 3BoJIIONMH
Tema 3.1. Coaepixanue y4eOHOro MaTepuasa
Maxkpossotonus 1. | OBomonunonHas Teopus Y.JlapBuHa. CHHTETHYECKas! TEOPHS IBOJIIOIMH M €€ OCHOBHBIC
MOJOKEeHUd. JIBrKymme cuiabl 3Boironud. MakposBomonuda. Jloka3arenbcTBa
sBomorui. OCHOBHBIE HAaNpaBIEHUS HBOJIOIMOHHOTO Mporpecca. buonornyeckuii
porpecc U OMOJIOTHYECKUI perpecc.
Tema 3.2. Coaeprxanue yueOHOro MaTepuasa
Muxposgoionus 1. | MuxkposBomonst. Konnenmust Bunma, ero kputepud. l[lomynmsuus — CTPYKTypHas
eIMHUIA BUA U 3BOIIOIMHA. COBpEMEHHBIE MTPEICTABICHHS O BUI000pa30BaHUH.

OKO01, OK02,
OKO04, OK07




IIpakTHyeckue 3aHATHS

1.

Omnucanne oco0eit 0JHOTO BUJIA TIO MOP(OIIOTHUECKOMY KPUTEPHIO.

Tema 3.3.
IIpoucxoxneHue yeaoBeka

Conep:kaHue y4eOHOIro MaTepuaJia

1.

AHTpOHOFeHCS. COBpeMeHHBIe THIIOTE3bl O IPOUCXOXKIACHHHN YCJIIOBCKA. OTamnsl
ABOJIOLMH YeIOBeKa. POICTBO U €IMHCTBO MMPOUCXOKACHUA YCTIOBCYCCKUX pac. BpeMSI u
IIyTHU pacCCCICHUA YCIOBCKa II0 IINIAHCTC. HpI/ICHOCO6J'IeHHOCTB YCJIOBCKAa K pa3HbIM

YCIOBHSM CpPEABbL.

Pa3pen 4. Ixo1orus

Tema 4.1.
JKoJIorH4ecKue pakropol
U cpebl }KM3HH

Conep:xxanue yueOHOro MaTepuaJia

1.

Cpenpl oOutaHus opraHu3MoB. IIpucriocobieHus OpraHM3MOB K KHM3HM B pa3HbIX
cpenax. Ilonste osKomormueckoro ¢akropa. Kiaccupukamuss HSKOIOTHYECKUX
¢akrTopos. IlpaBuino MuHuMyMa. 3aKOH TOJIEPAHTHOCTH.

Tema 4.2. Coaep:xanue yueOHOro MaTepuaJia
Hony.asiumst, coodiecTBa, | 1, | Dxonmornueckas XapakTepucThKa BuAa U mnomyisaiuu. CooOmecTBa M 3KOCHCTEMBI.
IKOCHCTEMBI BunoBas u mpocTpaHCTBEHHAsi CTPYKTypa JKOCHUCTEM. lIuiieBble CBSI3M, KPYTrOBOPOT
BEIIECTB W MPEBPAICHUE YHEPIHH B YKOCHCTEMax. MeXBHIOBbIE B3aHMOOTHOIIICHHUS B
IKOCUCTEME: KOHKYPEHIHSI, CUMOMO03, XHIIHUYECTBO, APA3UTH3M.
HpaKTI/I‘leCKI/Ie 3aHATUA (l'[paKTH‘leCKaﬂ HO}]FOTOBKa)
1. | CocTraBneHue cxeM Mepenayd BEUIECTB W DHEPTHH IO IIETSM IMHTAaHHS B MPHPOIHON
IKOCHCTEME M B arpoiieHo3e. PelieHne 9KoIOrHuecKmX 3a/1ad.
B TomM wumcie mnpodeccnoOHATHHO-OPHEHTHPOBAHHOE COJEepP:KaHHEe TPAKTHYECKOTO
3aHSATHS
1. | CocraBneHue cxeM mepefaddl BEUIECTB M SHEPTUU MO TpodudeckuM LemnsM. Pernienue
IKOJIOTHYECKHX 33/1a4 Ha KPYTOBOPOT BEIIECTB M YCTOHYMBOCTh IKOJIOTHUECKHX CHCTEM.
OTKpBITOCTh W YIOPSTOYEHHOCTh OMOJOTHYECKUX cucTeM. OmnpeneneHne NpUYUHBI U
MOCJIEICTBYSI BOBHUKHOBCHUS IEPEKTOB OMOTIOTHUECKHX CUCTEM.
Tema 4.3. Conep:kanue y4eOHOIro MaTepuaJa
buocdepa —rnodanbuast | 1, | Vuenne B. W. Bepuamckoro o Guocepe. Pomb KHBBIX OpraHusmMo B Guocdepe.
IKOCHUCTEMA

buomacca. KpyroBopoTr BakHEWIIMX OHOTEHHBIX AJIEMEHTOB (Ha TMPUMEpPE YIIIepoja,
a3oTa u ap.) B Ouocdepe.

KonTtpoubnas paGora Ne 3

Teopernueckne acreKkThl SKOJIOTHH.

OKO01,
OKO04,
IIK 2.1.

OKO02,
OKO07,

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEpPKAHME (COEPKAHUE TPUKJIIATHOTO MOXYJIS)




Paznen 5. buojorus B ;KU3HHA 4 OKo01, OKO02,
Tema 5.1. Coaeprxanue yueOHOro MaTepuasa 2 OKo04, OKO7,
_ IK 2.1.
BHOTEXHOIOTHH B 5KH3HH | |, | OcHOBHBIC HAIPABICHHUS COBPEMCHHOM OMOTEXHOJIOrMH. MeToasl M OOBEKTHI
Kaskaoro OMOTEXHOJIOTHH.
Tema 5.2. Coaeprxanue yueOHOIro MaTepuaJia (MIpaKTu4eckasi HOAr0TOBKA) 2
buoTexHos10rnu u 1. | Pa3BuTHe OMOTEXHOJOTMH C NPHUMEHEHHEM TEXHHYECKUX CHUCTeM (OMOMHIKEHEPHS,
TEXHUIECKHE CHCTEMBI ouonHdopmaruka, OMOHMKA) HMX NPUMEHEHHE B JKM3HU dYeJoBeka. lcrmonb3oBaHUe
OCHOBHBIX TPUHIMIIOB OPTaHHU3AlMU JKUBBIX OPraHU3MOB U COOOIIECTBA B PEIICHUH
po6sieM (QYHKIIMOHUPOBAHUSI COBPEMEHHBIX HH(POPMAIIMOHHBIX CHCTEM.
KoncyabTanuu [ToBTOpEHUE OCHOBHBIX BOIIPOCOB, H3y4aeMbIX B y4eOHOU AUCIUILUIMHE «bruoIorusy. 2
MuddepeHunpoBaHHbIH 3a4eT 2

Bcero:
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3. YCJOBUS PEAJIN3ALIMY YUYEBHOM JUCIIUILIUHBI

3.1. TpeboBanusi K MUHMMAJIBLHOMY MATEPHAJIBHO-TEXHUYECKOMY 00ecredyeHu 0
Peanuzanus yueOHOM AUCIUTUIMHBI TpeOyeT HAIM4Ks yueOHOro KabuHeTa buonorun.
O6opynoBanue yueOHOTo KaOuHETa/ TadOpaToOpuu:

- IpernoAaBaTeIbCKUM ¢TOM U cTya -1(1) mT.;
- CTOJI IEMOHCTPAIlMOHHBIN — 1 1IIT.;

- MapThl ¥ CTYJbsA - 13(26) mT.;

- yueOHas jocka — 1 wrT.;

- ICMOHCTPAIMOHHBIN CTOI;

- mkadbI 1715 XpaHeHHs Y9eOHUKOB, TUIAKTUYSCKUX MaTepraioB — | mrT.

3.2. HNudopmanuonHoe odecneueHue 00yueHusl.
Ilepeuenb pexoMeHAyeMbIX YueOHBIX u3IaHuil, W HTepHeT-pecypcoB, I0NOJHUTEILHOI
JIMTEepaTyphbl.

OcCHOBHBIE HCTOUHUKH:
1. AradonoBa NuHa bopucosHa. buonorus. ba3oBelii ypoBeHb. DnekTpoHHas Gopma yueOHHMKA
st CITO https://znanium.ru/catalog/document?1d=448931
2 Axwmenosa, T. . buonorus: yuebnoe mocobue / T. 1. Axmenosa. - Mocksa: PI'VII, 2020. -
150 ¢ - ISBN  978-5-93916-859-5. -  Tekcr:  smekrponnbii. -  URL:
https://znanium.ru/catalog/product/1689573
3. Augapeesa, T. A. buonorus: yuebnoe nocobue / T.A. AuapeeBa. — Mocksa: PUOP: MTH®PA-
M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - Texkct: osnekrponnbii. - URL:
https://znanium.ru/catalog/product/1209230
1. Enunoe okHO ocTyma Kk oOpa3oBaTesibHbIM pecypceam. http://window.edu.ru
2. I'mo6anreka. [moGanbHas 6ubnuoTeka HaydHbIX pecypcoB. http://globalteka.ru/index.html
3. www.bio. Iseptember.ru
4. www.bio.nature.ru
5. www.edios.ru
6 www.km.ru/educftion



https://znanium.ru/catalog/document?id=448931
https://znanium.ru/catalog/product/1689573
https://znanium.ru/catalog/product/1209230
http://globalteka.ru/index.html
https://www.google.com/url?q=http://www.bio.1september.ru/&sa=D&ust=1519392982952000&usg=AFQjCNG2WSBhd6Y-CFuZevJKonujkvGzzw
https://www.google.com/url?q=http://www.bio.nature.ru/&sa=D&ust=1519392982953000&usg=AFQjCNE6bEgJenGoWuabFvV14xjAhMh5dg
https://www.google.com/url?q=http://www.edios.ru/&sa=D&ust=1519392982954000&usg=AFQjCNGdHZJH5bvwf2peO24qEs7fYrGkzw
https://www.google.com/url?q=http://www.km.ru/educftion&sa=D&ust=1519392982954000&usg=AFQjCNEttDu2Gcyt56uYUDCEFZZPNOyb5A

4. KOHTPOJIb U OIIEHKA PE3YJBTATOB OCBOEHUS YUEBHOM JUCIIUILINHBI

KoHTpoib MW oOLEHKa pe3ylbTaTOB OCBOCHHMS Yy4YeOHOW JMCHUIUIMHBI OCYLIECTBIISETCS
IpernojiaBaTeseM B Ipolecce MPOBEAECHUS MPAKTUYECKUX 3aHATUH, TECTUPOBAHUS, a TAK)KE BBIIIOJIHEHUS
00y4armuMuUCs UHAUBUIyaJIbHBIX 33JaHUH, IPOEKTOB, UCCIEA0BAHNN.

(I)OprI H METOAbI KOHTPOJIA U

PesyabTaTnl 00y4yeHus
OLICHKH pe3y/IbTaTOB

o0yueHust
JInyHoCTHBIE: WuTepnperanus pe3ynbTaToB
JIloco3nanue 00yJaroIMHCS pOCCUICKOI IPaKIaHCKOM | HAOIIOEHUH 3a JeSITEeNbHOCTHIO
UJIEHTUYHOCTH; oOyuarorierocs B npouecce
JI2' TrOTOBHOCTh K  CAaMOpPAa3BUTHIO, CAMOCTOSTENLHOCTH W | OCBOCHHS y4eOHOM
CaMOOIIPEIENICHUIO; JUCLUILINHBL.

JI3 nammune MOTHBAIIUH K O6yLIeHI/IIO " JTMYHOCTHOMY Pa3BUTHUIO,

JI4 uenenanpaBieHHOE pa3BUTUE BHYTPEHHEH MO3ULMU JIUYHOCTH Ha
OCHOBE JIlyXOBHO-HPABCTBEHHBIX IIEHHOCTEH HapoaoB Pocculickoii
®denepanny, UCTOPUYECKUX M HALMOHAIBHO-KYJIBTYPHBIX TpaguLUi,
dopMHUpOBaHHE  CHUCTEMbl  3HAUUMBIX  LEHHOCTHO-CMBICIOBBIX
YCTAHOBOK, AHTHMKOPPYILIMOHHOIO MHUPOBO33PEHMS, IPABOCO3HAHMS,
9KOJIOTMYECKON KyJIBbTYphl, CIIOCOOHOCTH CTaBUTh LEJIW M CTPOUTH
JKU3HEHHBIC IIAHBI.

MeTtanpeameTHbIe: NuauBuayanbHO-IIPOEKTHBIC

M1 ocBoeHHble OOYYalOUIUMHCS MEXKIPEAMETHBIE TMOHITHSI U paborsl, Pedeparsi.
YHUBEPCAIbHBIE YUEOHBIE IEUCTBHS (PETYIATUBHBIE, IO3HABATENbHBIE, | [Ipe3eHTalNH.
KOMMYHHKATHBHBIC); TBopueckue paboTHI.

M2 cmocoOHOCTH KX HCIOJB30BaHMS B IIO3HABAaTeNbHOH U
COLIMANIBHOM  MpakTHUKE, TOTOBHOCTh K  CaMOCTOSTEIbHOMY
MJIAHUPOBAHUIO W OCYIICCTBICHUIO  YUeOHOM  JCSATENHHOCTH,
OpraHM3alil  y4eOHOrO COTpyOHMYECTBA C  TEIarOrHuYeCKUMH
pabOTHHKAaMU ¥  CBEPCTHHKAaMH, K YYaCTUIO B TOCTPOCHUU
WHAMBHUAYAIbHON 00pa30BaTeNIbHOM TPaeKTOpUU

M3 oBnajeHre HaBbIKAMH y4e€OHO-HCCIIEOBATENbCKOM, TPOEKTHON U
COLIMAIIBHOM IEATENBHOCTH

IIpeameTrHble: Tekymmii KOHTPOJIb:

[T1 ChopMupoBaHHOCT 3HAHHI O MECTE M PO OMOJOTHH B CUCTEME pPEUTHHIOBAs OLICHKA 3HAHUI
HAyYyHOTO 3HaHMS; (DYHKIIMOHATBLHOM TPAaMOTHOCTH 4YeEJIOBEKAa JIs CTYJIEHTOB I10 JUCLUIUINHE,
pelIeHUs KU3HEHHBIX MpobieM; YCTHBIN KOHTPOJIb,

12 CdopMupoBaHHOCT,  yMEHHUS  paCKpbIBaTh  CONEPIKAHUE TECTUPOBAHUE,
OCHOBOTIOJIATAIONINX OMOJOTUYECKUX TEPMUHOB WM TOHSTHUN: KHU3Hb, KOHTPOJIbHBIE pa0OTHI.

KJI€TKa, TKaHb, OpraH, OpPraHW3M, BHJ, MONYJISALUs, dSKochucTema, | [IpOMEKyTOUHBINA KOHTPOJIb:
Ouorenos, 6uochepa; MeraboausM (0OMeH BeliecTs u npespamenue | (Huggepenyuposannviii 3auem)
SHEpPruM), TroMmeocta3  (camoperyisnus), OuocuHTe3  Oelnka,
CTPYKTypHasi ~ OpraHW3alusi  KHUBBIX  CHUCTEM,  JUCKPETHOCTb,
CaMOpETYJISALHNS, CaMOBOCITPOU3BEICHUE (penpomyKuus),
HACJICJICTBEHHOCTh, W3MEHUYUBOCTh, JHEPrO3aBHCUMOCTb, POCT H
pa3BUTHE, YPOBHEBAsI OpraHU3aLus;

13 CdopMupoBaHHOCTH  YMEHHUSI  PACKpbIBaTh  COJAEp)KaHUE
OCHOBOTIOJIATAIONINX OMONOTUYECKUX TEOPUN M TUIOTE3: KIECTOYHOMH,
XPOMOCOMHOM, MYTallMOHHOW, ABOJIOIMOHHOW, MPOUCXOKICHUS
JKU3HU MUEI0BEKa;

[14 CdopmupoBaHHOCTh YMEHMSI PaCKpbIBaTh OCHOBOIIOJIAraroliye
Ouosiornyeckne 3akoHbl U 3akoHoMepHocTH (I Mennens, T. Moprasa,




H.W. BaBunosa, 3. I'ekkens, ®. Mromnepa, K. bapa), rpanunsl ux
IPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

15 ITpuoOpereHue onbITa MPUMEHEHUSI OCHOBHBIX METOAOB HAYYHOT'O
IIO3HAHUS, MCIIOJIb3YyEeMBbIX B OHOJOTMM: HAOMIONEHUS M ONMCAaHUS
JKUBBIX CHCTEM, IPOLIECCOB W SIBICHUM; OPraHU3allUd U IIPOBEICHUS
OMOJIOTMYECKOTO SKCHEPUMEHTA, BBIIBUKEHUS TUIIOTE3, BbIABICHUS
3aBHCUMOCTH MEXIY HCCIEAyeMbIMH BEIWYMHAMHU, OOBSCHEHHUS
HOJIYYEHHBIX  Pe3yJbTaToB M  (OPMYJUPOBaHHUS  BBIBOJOB  C
UCIIOJIb30BAHUEM HAYYHBIX ITOHATUM, TECOPUN U 3aKOHOB;

[16 ChopMUpOBaHHOCTH YMEHHS BBLICISATH CYIIECTBCHHBIC MPU3HAKH
BUPYCOB, KJICTOK TPOKApPUOT W 3YKAPHOT; OJHOKIETOYHBIX H
MHOTOKJICTOYHBIX OpPIaHU3MOB, BUIOB, OMOTCOIICHO30B U IKOCHCTEM;
0COOEHHOCTH TMPOIECCOB OOMEHA BEIIECTB M MPEBPALICHUS SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHYecKoro oOMEHa,
XEMOCHHTE3a, MHTO03a, Melo03a, OIUIONOTBOPCHUS, pa3BUTUSA U
Pa3MHOXKEHUSI, MHIAMBHIyaIbHOTO PA3BUTHUSI OpraHu3Ma (OHTOTeHE3a),
00pBOBI 3a CYILIECTBOBAHHE, €CTECTBEHHOTO orbopa,
BU000pa30BaHMsl, MPHUCIIOCOOJICHHOCTH OpraHu3MOB K  cpele
O6I/ITaHI/I$I, BIIMAHUA KOMIIOHCHTOB 39KOCHUCTEM, AHTPOIIOTCHHBIX
U3MEHECHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPYyrOBOPOTa BEIECTB U
peBpalleHre YHEpruu B Ouocdepe;

I17 ChopMupOBaHHOCTh YMEHUS IPUMEHATh MOTYUYECHHBIE 3HAHUS JUIS
OOBSICHEHHSI OMOJOTMYECKUX IMPOLECCOB W SBICHUM, JUISl MPUHITUS
OPAaKTUYECKUX pPELUIeHUH B IOBCEJHEBHOM JKH3HM C  IEJIbIO
oOecrieueHuss  OE30MACHOCTH  CBOEr0  3/10pOBbS U 3710POBbS
OKpY’KaloIIUX JIoAeH, coONI0AeHUsT 310pOBOro odpas3a *KHU3HH, HOPM
rpaMOTHOTO TIOBEIAEHHUS B  OKPYKAIOWIEH MPUPOIHOW  Cpene;

HOHUMaHHe HEOOXOIMMOCTH UCIIOJIb30BaHMS JOCTH)KEHUI
COBPEMEHHOM OMONIOrMM UM OMOTEXHOJOTUH JUIsl PalUOHAIBHOTO
IPUPOJONIONIBb30BAHHS,

18 CdopmupoBaHHOCT, yMEHUSI peIIaTh OHOJOTUYECKHE 3aayH,
COCTaBJISITh TEHOTUITMYECKHE CXEMbI CKPEIIIMBAHUS ISl Pa3HbIX THUIIOB
HaCJIeI0BaHUSI MIPU3HAKOB Y OPTaHU3MOB, COCTABIIATh CXEMBI ITEpEeHOCa
BEIIECTB M YHEPTUU B IKOCHCTeMax (IIeNH MUTAHHUS, TUIIEBBIE CETH);

M9  CdopmupoBaHHOCT  yMEHUH  KPUTHYECKH  OILICHHBATh

UHPOpPMAIMI0  OMOJOTMYECKOTO  CONIEP)KaHMs,  BKIIOYAIOIIYIO
NICEBJOHAYYHbIE 3HAHMWS W3 pa3IMYHBIX MCTOYHHKOB (CpeicTBa
MaccoBoM  MH(pOpMallMM,  HAyYHO-NOMYJSpHBIE  MaTepHabl);

UHTEPIIPETUPOBATh 3TUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEIOBaHUM
B OMOJIOTMH, METUIIMHE, OMOTEXHOJIOTUHU; pacCMaTpUBaTh I100aIbHbIE
9KOJIOTUYECKHE MpOOJIeMbl COBPEMEHHOCTH, (opMHpoBaTh IO
OTHOIICHUIO K HUM COOCTBEHHYIO TIO3ULIHUIO;

110  CdopmMupoBaHHOCTH  YMEHHUW  CO37aBaTb  COOCTBEHHBIC
NUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE OHOJOTMYECKON
uH(GOpMAIMN U3 HECKOJIbKHUX HCTOUYHHUKOB, TPAMOTHO HCIIOJIB30BaTh
NOHSATHIHbIanmapar OMOJIOTHH.

@opMBl M METOJIbI KOHTPOJS W OLEHKU pe3yibTaToB OOY4YEHHUS IO3BOJISIIOT IMPOBEPUTH ¥y
o0yyaroImuxcs He TOJBKO C(HOPMHPOBAHHOCTh OOLIMX, NPOPECCHOHATBHBIX KOMIETEHIUH, HO U
JMYHOCTHBIX PE3YyJIbTaTOB BOCIIUTAHUS.




Pe3yabTaTrsi OcHOBHbBIE IOKA3aTEJIH OLIEHKH DopMBbI U METOABI
(ocBoeHHbBIE 001IIHE pe3yJbTarTa KOHTPOJISI M OLEHKHU
KOMIIETEHIIMH)
OK 01. Beibupars crocoObl | OGnamaer COBOKYNHOCThIO 3HaHMi B | HaOmrogeHue u olieHKa Ha
perieHus 3amad | cdepe OCHOBOTIOJIATAIOIINX | TEOPETUUECKUX U
npo¢eCCHOHAITBHON OMOJOrHYECKHUX 3aKOHOB U | IPaKTUYECKUX 3aHATUIX
JICSITECILHOCTHU 3aKOHOMEPHOCTEH, pertiaer
MPUMEHUTETLHO K | OMoJIOTHYEeCKHE  3aJauu, ITOHUMAaET
Pa3IMYHBIM KOHTEKCTaM. 3HAYCHUE JIAaHHOT'O HaBEIKA B
npodecCuoHAIbHON ITOJITOTOBKE "
IIPAKTHYECKOU IEATEIbHOCTH.

OK 02. Ucnons3oBars | Kputndecku omnenuBaer uHbopMaruio | Habmonenne u oleHka Ha
COBpPEMEHHBIE CpeacTBa | OMOJIOTMYECKOTO COJIEpKaHUS, | TEOPETUUECKUX U
IIOMCKa, aHaJIM3a U | GopMUpyeT 1O OTHOIICHWIO K HEW | MPaKTHYECKUX 3aHATUIX
HUHTEpIpeTaIuu COOCTBEHHYIO IO3HIINIO, MPOCIUPYET €€
nHpopManuy, u|Ha  Oygymyioo  mpodeccHOHaIbHYIO
nH(pOpMaMOHHBIE JIeSITENNLHOCTh
TEXHOJIOTHH JIJI BBIITOJTHECHUS
3a1a4 po¢eCCUOHATBHOM
JICSITCILHOCTH.
OK 04. DddexTuBHO | AKTUBHO y4acCTBYET B skn3Hu | HaOmronenue u onieHka Ha
B3aMMOJCHCTBOBATh U | KOJJICKTHBA; TEOPETUUECKUX U

paboTarb B KOJUICKTHBE M
KOMAaHJIE;

B3aUMOJCHCTBYEeT C OOydarolUMUCT U
MIpenoAaBaressiMM B Xoje oOyuyeHUs Ha
IPUHLUIAX TOJEPAHTHOIO OTHOILEHHUS;
CJIXKEHHO pabOTaeT B IpyIIle, 3BEHE

IMPAKTHUYCCKUX 3aHATUAX

OK 07. CoelicTBOBATh
COXPAHEHUIO  OKpYy Karoulen
Cpelbl, pecypcocOepekeHuIo,
MPUMEHSITh 3HAHUSA 00
W3MEHEHUH KJIUMAaTa,
MIPUHIATIBI OepeXIMBOTO
MPOU3BOJICTBA, APPEKTUBHO
JENCTBOBATH B

LIpe3BI:ILIaI\/‘IHI>IX CUTYyalluiAX.

OO6namaer COBOKYNMHOCTHIO 3HAaHUU B
chepe coxpaHEHUsI OKPY>KAIOIIECH Cpebl,
pecypcocOepekeHus, MIPUMEHSIET 3HaHUS
00 M3MEHEHUU KJIMMaTa ¥ TPUHIUIIBI
OepexXIINBOTO MIPOU3BOJICTBA B
npo¢eCcCUOHATBHOM IS TEIBHOCTH.

HaOmronenune u orieHka Ha
TEOPETUUECKUX U
MPAKTHYECKUX 3aHATUIX

PesyabTarhl
(ocBOEHHBIE OcHoBHBIE OKA3aTEJIH DopMbI U METOBI
npogecCHOHAIbHbBIE OLICHKH pe3yJbTaTra KOHTPOJISI M OLCHKH
KOMIIETEeHIIMH)
I[NIK  2.1. IIpoextuposars | [lonumaer ocobenHoct | HaGmronenue u oneHka
MOZlyJIN MPOrPaMMHOTO | OMOJIOTUYECKOTO  MPOrpPaMMHUPOBAHUS. | HA TEOPETHUECKUX U
o0ecredyeHusl. OcymiecTBisieT  aHalM3  JaHHBIX B | MPAKTUUECKUX 3aHSITHUSIX.
obnmactu  O6uomHpopmaruku.  Pemaer
JJIEMEHTapHbIE TEHETUYECKUE 3aJauM.
Nwmeer MMOHUMAaHUE TIPUHITATIOB
NPUPOJHBIX  I[ENHBIX  peakuuii B
MEXaHU3Me (GYHKIIMOHUPOBAHUS U

YCTOMUMBOCTU GUOC]EpHI.




