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1. TACIIOPT ITPOT'PAMMBbI YUEBHOM JUCIIUILIUHBI
BNOJIOTI'UA

1.1. ObsacTh NIPUMEHEHUSA POrPAMMBbI

[Iporpamma y4eOHOW IUCHMIUIMHBI SIBJISIETCS YacTbl0 OCHOBHOH NpodecCHOHATBHON
oOpazoBarenbHO mporpaMMbl B cootBeTcTBUU ¢ PI'OC no cneruanpHoCcTH 15.02.10 «MexarpoHuka u
poboToTeXHHKA (IO OTPACTISIM ).
1.2. MecTo yueOHO#H TMCUUILUIHHBI B CTPYKTYPE OCHOBHOM MPpOodheCcCHOHAIBHOM 00pa3oBaTeIbHOM
nporpammsl: aucnurumaa OVY/I.13 «buonorus» oTHOCHTCS K 00111€00pa30BaTeIbHOMY ITUKITY.

B mpodeccronanbHbIX 00pa3oBaTENbHBIX OPraHU3ALMAX, PEATU3YIOMUX 00pa3oBaTEIbHYIO
nmporpammy cpeaHero oomero oopazoanus B npezenax ocBoerus OITOIT CITO na 6a3e 0OCHOBHOTO
obmiero obpazosanus, yuebnas nucuuminaa OY/I.13 «buonorus» u3yyaercs B 001meo0pa3oBaTeIbHOM
nukiie yuyeonoro miana OITOIT CITO na 6a3e ocHOBHOTO 0011ero 00pa3oBaHus C TOJYYCHHEM CPEIHETO
obmiero oopaszosanus (ITIICC3).

1.3. Henu u 3agaun y4eOHOM MUCHUILUIMHBI — TPEOOBAaHUS K PE3yJIbTaTaM OCBOCHUS Y4eOHOM
JUCLUTIIUHBL.

OcBoenue conepxxkanus yueOnoi qucuurinael OY/1.13 «buonorus» obecrneunBaeT J0CTHKEHUE
CTYJIEHTaMHU CIEAYIOIINX PE3yIbTaTOB:

JIMYHOCTHBIX:
JIloco3nanue 00y4arOmUMUCI POCCUNUCKOM IPaXKTaHCKOM HJIEHTUYHOCTH;
JI2 rOTOBHOCTB K CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAaMOOIIPEIEIICHHUIO;
JI3 Hanuuue MOTUBALIMU K OOYUYEHHIO M INYHOCTHOMY Pa3BUTHIO;
JI4 nenenanpapiieHHOE pa3BUTHE BHYTPEHHEW MO3MIIMHU JIUYHOCTA HAa OCHOBE JYXOBHO-HPABCTBEHHBIX
neHHocTeld HaponoB Poccuiickoit denepanuu, UCTOPUUECKUX U HALMOHAJIBHO-KYJIBTYPHBIX TPaIULIUM,
(dbopMUpOBaHHUE CHCTEMBl 3HAYMMBIX IIEHHOCTHO-CMBICJIOBBIX YCTAaHOBOK, AHTHKOPPYIIIMOHHOTO
MHUPOBO33PEHHUS, MPABOCO3HAHMSI, DKOJIOTMUYECKOW KYJIBTYpbl, CIIOCOOHOCTH CTaBUTh L€ U CTPOUTH
YKU3HCHHBIC TLJIAHBI.

MeTanpeIMeTHbIX:
M1 ocBoeHHbIE OOYyYaIOIIMMUCS MEXKIPEAMETHBIC TOHSITHS W YHUBEpCAIbHBIC y4eOHBIE EHCTBHS
(perynaTuBHEIE, TO3HABATENbHbBIE, KOMMYHUKATUBHBIE);
M2 cnocoOHOCTh WX HCIOJIb30BAaHUS B TO3HABATEIbHOW W COLMAIBHOW MpPaKTHUKE, TOTOBHOCTh K
CaMOCTOSITENILHOMY ~IUITAHUPOBAHUIO M OCYIIECTBICHUIO Y4YeOHON JeATENbHOCTH, OpraHu3aIluu
y4eOHOTO COTpPYJHHUYECTBA C TMEJArOTMYeCKUMH pPAOOTHUKAMU M CBEPCTHHUKAMH, K YYacTHIO B
MOCTPOEHUH MHAWBUIyalIbHOM 00pa30BaTenbHON TPACKTOPUHU
M3 oBnajieHue HaBbIKAMU y4€OHO-UCCIIE0BATENbCKOM, TPOEKTHON U COLMANIBHOM J1eATEIbHOCTU

NnpeJIMeTHbIX:
11 CdopMupoBaHHOCT, 3HAHUW O MECTE€ U POJM OHOJOTUM B CHCTEME HAyYHOTO 3HAHWS;
(GYHKIIMOHATIBHOU TPaMOTHOCTH YeJIOBEKa JUIS PEIICHUs KU3HEHHBIX MpooiIeM;
12 CdopMupoBaHHOCTH yMEHHS PACKPBIBATh COAEPNKAHUE OCHOBOTMOJATAONINX OUOJIOTHYECKUX
TEPMUHOB M TOHSATUN: XU3Hb, KIJETKA, TKaHb, OpraH, OpPraHuW3M, BHUJI, MOMYJALHUS, SKOCHUCTEMA,
ouoneHo3, Ouochepa; merabonu3m (0OMEH BeUIECTB U IMpPEBpallleHHE DSHEpPruu), TOMeocTa3
(camoperynsmus), OuocuHTe3 Oenka, CTPYKTypHAas OpTaHU3alMsl >KUBBIX CHCTEM, TUCKPETHOCTb,
CaMOPETYJISILIASI,  CAaMOBOCTIPOM3BEACHHE  (PENpOMyKIHMsI), HACIEACTBEHHOCTh, HW3MEHYHUBOCTb,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3ALIMS;
I13 CdopmupoBaHHOCTH YMEHHsI PACKpPBIBaTh COJEPKAaHHE OCHOBOIIOIATAIOIINX OHOJIOTHYECKUX
TEOpPU W THNOTE3: KIETOYHOU, XPOMOCOMHOW, MyTAallTHOHHOM, SBOTIOLIMOHHOM, TPOUCXOXKACHUS )KU3HU
MYEJIOBEKa;
14 CdopMupoBaHHOCT, YMEHHS PACKPBIBaTH OCHOBOIMOJIArAONMe OWOJIOTHYECKUE 3aKOHBI |
3akoHomepHoct (I. Mennens, T. Moprana, H.. BaBunosa, 3. I'ekkens, ®. Mrwomnepa, K. bapa),
TPAHMIIBINX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;
I15 TIpuoOpereHue ompiTa MPUMEHEHUS OCHOBHBIX METOMOB HAyYHOTO IMO3HAHUS, HCIONb3YEMBIX B
Owonoruu: HAOMIOACHUS W OINHMCAHMS KUBBIX CHCTEM, MPOIIECCOB W SIBICHHM; OpraHu3aIuu |
MIPOBEICHHS OMOJIOTMUYECKOTO AKCIIEPUMEHTA, BBIABM)KCHUS THIIOTE3, BBIABICHHUS 3aBUCUMOCTU MEXIY



UCCIIETyeMbIMU BEINUYMHAMH, OOBSCHEHUS IMOJYYCHHBIX PE3YJIbTaTOB U (HOPMYIHMPOBAHHS BBIBOJOB C
UCIIOJIb30BaHHEM HAy4YHBIX MTOHSITHH, TEOPHI U 3aKOHOB;

I16 CopMupoBaHHOCTH YMEHUS BBIACIATH CYLIECTBEHHBIC NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT U
JYKApHOT; OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPTaHW3MOB, BHJOB, OHMOT€OLICHO30B M IKOCHUCTEM;
0COOEHHOCTH TIpoIleccOB OOMEHa BEIIECTB M MPEBpPAICHUS SHEPTUH B KIETKe, (oTocuHTe3a,
IUIACTHYECKOTO U DHEPreTUYECKOro 0OMEHa, XeMOCHHTE3a, MHTO3a, Me#03a, OILIO0TBOPEHHSI, Pa3BUTHS
Y pa3MHOXKCHUS, MH/MBUYaJIbHOTO Pa3BUTHS OpraHuM3Ma (OHTOreHe3a), OOpbOBbI 3a CyIECTBOBAHUE,
€CTECTBEHHOIO OTOOpa, BUI000pa30BaHMs, MPHUCIIOCOOICHHOCTH OPraHM3MOB K cpene OOHTaHus,
BJIMSIHUSL KOMIIOHEHTOB JKOCHCTEM, aHTPOIOICHHBIX HM3MEHEHHH B DKOCHUCTEMaX CBOCH MECTHOCTH,
KpPYTOBOpOTa BEIIECTB U MPEBpaIlleHIe YHepruu B buocdepe;

[17 ChopMUpOBaHHOCTh YMEHHS MPUMEHSATH IONTYyYCHHBIC 3HAHHS Ul OOBSICHEHUS OWOIOTHYECKUX
IIPOLIECCOB U SBJIICHUM, I INPUHATHS IPAKTUYECKUX PEUICHUH B IOBCEIHEBHOM >KM3HU C LEIIBIO
obecrieueHHsi OE30IMaCHOCTH CBOETO 37I0pPOBbsi U 3[I0POBbsl OKPY)KAIOIIMX JIIONCH, COOJIOICHHUS
37I0pOBOr000pa3a KM3HU, HOPM IPAMOTHOTO MOBEACHUS B OKPYKAIOIIEH MPUPOIHON Cpesie; MOHUMAHUE
HEOOXOMMOCTH HCIIOJIb30BaHUS JIOCTHDKCHUH COBPEMEHHOH OWOJIOTMM W OHMOTEXHOJOTHH s
PAIOHAIBHOTO IPUPOIOIIOIb30BAHUS;

I18 CdhopmMupoBaHHOCTH YMEHUS pelIaTh OMOJOTHUECKUE 33/1a9d, COCTABIIATh TEHOTUITMUECKUE CXEMBI
CKpEIlMBaHUs JJI1 DPAa3HbIX TUIIOB HACJIEJAOBaHUS IPU3HAKOB Yy OPraHU3MOB, COCTABISATH CXEMBI
[IEPEHOCA BEIIECTB U SHEPIUU B SKOCUCTEMaX (LIEIH MUTaHMs], ITUILEBbIE CETH);
I19 ChopMupoBaHHOCTh YMEHUN KPUTHUYECKH OIICHHBATH WH(MOPMAIUIO OMOIOTHYECKOTO CONEPIKAHUS,
BKJIFOYAIOLIYIO TICEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX MCTOUYHHUKOB (CpPeICTBa MaccoBOW MH(pOpMalUY,
HAy4YHO-TIONYJISIpHBIE ~ Marepualibl);  MHTEPIPETUPOBATh  ITUYECKUE  aCHEKThl  COBPEMEHHBIX
UCCIIeIOBAaHUN B OMOJIOTMM, METUIMHE, OMOTEXHOJIOIMH; PAcCMaTpUBaTh INIOOAJIbHBIE HKOJIOTHYECKHE
poOJIeMbI COBPEMEHHOCTH, (POPMHPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;
I110 CdopmupoBaHHOCTh yMEHHUIl cO31aBaThb COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE OHMONIOTHYECKOH WH(GOPMAMM W3 HECKOJIbKHUX HCTOYHHKOB, T'PaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIRAIIapaT OUOJIOTHH.

Pesynsrarel ocBoeHust HanpasieHsl Ha GopmupoBanue odmmx (OK) u nmpodeccnonansupix (I1K)
KOMIIETCHIIUH:
OK 01. Boibupate crnocoObl pemeHus 3aaad NpoPecCUOHANbHON NEATENIbHOCTH MPUMEHHUTEIbHO K
Pa3IMYHBIM KOHTEKCTaM.
OK 02. Mcnonb3oBaThb COBPEMEHHBbIE CpE/CTBAa IOWCKA, aHAIW3a W MHTEpIpEeTaluud HHPOpMAIUH, U
MH(GOPMAaIMOHHbIE TEXHOJIOTUH JUIsl BBIMIOJIHEHUS 3a/1a4 PO(PECCUOHATIBHON 1EATEIbHOCTH.
OK 04. O¢ddexTrBHO B3aUMOIEHCTBOBATh U padOTaTh B KOJUIEKTHBE U KOMaH/E.
OK 07. CozelicTBOBaTh COXpPaHEHHIO OKPYIKAIOIIEH Cpelibl, pecypcocOepeKeHn 0, TPUMEHSITh 3HaHUs 00
W3MEHEHUH KJIuMMaTa, TMPUHIUIB OEpexJMBOrOo IPOU3BOJACTBA, A(P(PEKTUBHO JACHCTBOBAaTH B
Ype3BbIUANHBIX CUTYAIUX.
[IK 2.4. BbisBnsaTh 0TpabOTaBIIME pECYpC WM BBIMIEAIIME M3 CTPOSI KOMIIOHEHThl MEXaTPOHHBIX
YCTPOMCTB U CUCTEM.

1.4. Kosmm4ecTBO 4acoB Ha 0CBOeHHME NPOrPaMMBbI Y4eOHOM TUCHUIINHBI:
yueOHasi Harpy3ka oOydaromerocs _48 4acoB, B TOM YHCJIE:

— BO B3aUMOJICMICTBHHM C IIpenojiaBaresieM _48  4acos,

— caMmocTosTenbHas paboTa 00ydaromerocs He npedycmompeHo.



2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIHUATILJIMHBI

2.1. OO0beM y4eOHOM NMCHUIIMHBI U BUAbI Y4eOHOIl padoThI

Bun yueOHoii padoThI

O0BLeM yacoB

YyeOHas Harpy3ka ody4aromierocsi (Bcero) 48
Bo B3auMoeliCTBHH € NIpenoaaBaresiem: 48
OCHOBHOe coJepKaHue 42
B TOM YHCJIE!
TEOPETHYECKOE 00yUCHHE 34
71a0. ¥ IPAKTHYECKHUE 3aHATHS 8
IpodeccnoHaIbLHO-OPUEHTUPOBAHHOE colepKaHue (conep:xxanue 4
NPHUKJIATHOT0 MO1YJIs1)
B TOM YHCJIE:
TEOpETUYECKOe O0yUeHHE 4
71a0. ¥ IPAKTHYECKHUEC 3aHIATHS
WuauBuayanbHblil IPOEKT (da/Hem) HET
Koncyapranuu 2

IIpome:kyTounasi 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,
OK04, OKO07
Tema 1.1. Conepxkanne y4e0HOro MaTepuaja 2 K 2 :‘ ’
buojorus kak Hayka. 1. | IlonsTHEe <«KU3HBY». YPOBHU OpraHU3aluu >XUBOM mnpupoisl. OCHOBHbIE NpPHU3HAKU
O0mas XapaKTepuCTHKA xuBoro. Ilonarue «opranusm». PazHooOpa3zue >KMBBIX OPraHU3MOB, MPUHIMIIBI HUX
JKM3HH KJIaCCU(UKALIMU.
Tema 1.2. Conep:xanue yueOHOro MaTepuaJia 2
CrpykrypHo- 1. | Crpoennie u ¢QyHkuuum kiuetku. KierouHas Teopust CTPOEHHUS OPraHu3MOB.
byHKUMOHATLHAS [IpokapuoTnueckue M 3yKapuoTHUECKHE KJIETKH. LluTormnasma M opraHoujibl KJIETKH.
OpraHu3anys KJICTOK CpaBHEHHE CTPOCHHSI KIIETOK PACTCHHIA U 5KHBOTHBIX.
Tema 1.3. Coaep:xanue yueOHOro MaTepuaJia 2
Obmen BemecTs u 1. | Merabomm3m Kak CyMMa BCEX XHMHUYSCKHX PpEaKIUi, MPOUCXOSIIMX B JKHBBIX
npeBpaleHue JHEPIruu B opranu3max. AHabomu3M  (acCUMUISAIMS) H  KarabonmusM  (JUCCHUMMIISLINSA).
KIETKE [Tnactueckuii oomen (PotocuHTe3, XeMocuHTe3). buocuHTes Oenka. DHEepreTHYeCcKuit
oOMeH.
IpakTnyeckue 3ansiTusi (IPAKTHYECKAA MOATOTOBKA) 2
1. ‘ Pemienue 3a1au Ha TeHETUUECKUH KOI.
B TOoM wumciae mnpodeccHOHANBLHO-OPHMEHTHPOBAHHOE COAep:KaHMe MPAKTHYEeCKOIro
3aHATHSA
1. | PacuimdpoBka TeHETHMYECKOrO KOja, MEepPeBOA HYKJICOTHIHOW MOCIEI0BATENLHOCTU B
MIOCJIEZIOBATEIbHOCTh AMUHOKHUCIIOT OenkoB. Cxema perieHus 3afad Ha T€HeTHYeCKUil
kof. OCHOBBI OHOJOrMYECKOro mporpaMMmupoBaHus. OrmnpenesneHne NPUUYUHBL U
MTOCJIE/ICTBHS] BOSHUKHOBEHHS OITMOOK YTSHHSI HYKJICOTHIHBIX TOCIEI0BATEIbHOCTEH.
KonTtpouabsnas padora Ne 1. | MonekysipHbIi ypOBEHb OpraHU3alMH )KUBOTO. 2
Pa3nes 2. Ctpoenue u GyHKIMH OpraHu3Ma 10 OK01, OKO02,
Tema 2.1. \ Coaeprxkanue y4eOHOro MaTepuaJa 2 OK04, OK07,




(I)OprI Pa3MHOKCHUSA

1.

PasmuaOkeHue opranuzMoB. Bumel Oecrionoro pasmHokeHus. [loioBoe pa3MHOXKEHHE.

OPraHu3MoOB I'ametorenes y xuBoTHBIX. Ciepmarorenes u ooreHe3. OmiogoTBOpPEeHHUE.
Tema 2.2. Conep:xanue yueOHOro MaTepuaJia
Wnpusuayanpnoe 1. | OnTorenes. DMOpHOHANBHBIN OTam OHTOreHe3a. IlocTIMOPHOHAIBHOE pPa3BHUTHE.
pa3s’BUTHE OPraHU3MOB [Tpsimoe 1 HenpsiMoe pa3BUTHE. BHoToOrHueckoe cTapeHre U CMEpb.
Tema 2.3. Conep:xanue yueOHOro MaTepuaJia
3axonomepnocTH 1. |TeHernka — Hayka O 3aKOHOMEPHOCTSIX HACJCACTBEHHOCTH M H3MECHYHUBOCTH
HacjIcIoBaHMA opraHusMoB. IeHeTHYecKass TEPMHUHOJIOTHS W CHMBOJHMKA. 3aKOHbI T'€HETHKH,
ycraHosneHuole [. Mengenem. MoHoruOpuaHoe W TUTHOPUIHOE CKpEIIMBaHHUE
B3auMmoneiicTBue reHoB.
IpakTnyeckue 3ansiTusi (MPAKTHYECKAA MOATOTOBKA)
1. | CocraBieHne NPOCTEHIINX CXEM MOHOTHOPUAHOTO W JIUTHOPUIHOTO CKPEIIUBAHHS.
Perienue reHeTHYeCKuX 3a/1a4.
B ToM wumcie mnpodeccHOHATBLHO-OPMEHTHPOBAHHOE COJep:KAHME MPAKTHYECKOI0
3aHATHSA
1. | CocraBneHne NPOCTEHIIMX CXEM MOHOTHOPHIHOTO W JUTHOPHIHOTO CKPEIIMBAHMSL.
Penrenue ameMeHTapHBIX TeHETHYECKUX 3anad. OnpenesieHue MPUYUHBI U TOCIICICTBHIA
TeHETUYECKUX J1e(peKTOB (MyTaluii), OTHOHYKJIECOTHIHBIX 3aMEH.
Tema 2.4. Coaep:xanue y4eOHOro MaTepuasa
3aKOHOMEPHOCTH 1. | HacnenctBeHnHasi, WiM TeHOTUNUYECKas, HM3MEHYUBOCTh. MoaudbuKallMOHHAS, WU
H3MEHYUBOCTH

HCHACJICACTBCHHAs1, N3BMCHYMBOCTbD.

KonTtpoubnas padora Ne 2

CrtpoeHue U pyHKIIUM OpraHHu3Ma.

IIK 2.4.

Paznen 3. Teopus 3BoJIIONMH

Tema 3.1. Coaep:xanue yueOHOro MaTepuaJia
Maxpossoaonus 1. | OBomrounonnas teopus Y.JlapBuna. CuHTETHYECKAs] TEOPHS SBOIIOLUHN U €€ OCHOBHbIE
nojioxkeHus. JIBwkymme cuibl  3BoOJIOIMH. MakposBomonus.  JlokazaTenbcTBa
sBomorur. OCHOBHBIE HANpaBICHUS HBOJIOIMOHHOTO TMporpecca. buomormyeckuii
porpecc u OUOJIOTHYECKUN perpecc.
Tema 3.2. Conep:kanue y4eOHOIro MaTepuaJa
MuxkposBoonus 1. | Mukpossomonusa. Konuenuus Bupa, ero kpurepuu. [lomymsiums — cTpyKTypHas

CAHNUIA BUJA U OBOJIFOIIUHA. COBpCMCHHBIC MMpEaACTaBJICHHUA O BHHOOGpaBOBaHI/II/I.

IpakTnyeckue 3ausiTusi (MPAKTHYECKAA MOATOTOBKA)

OKO01, OK02,
OKO04, OK07




1.

Onucanne oco0eit 0JHOTO BHUJIA IO MOP(OIOTHUECKOMY KPUTEPHIO.

Tema 3.3.
IIpoucxoxaeHne yejoBeKa

Conep:xanue yueOHOro MaTepuaJia

1.

Antponorene3. CoBpeMEHHbIE THMIOTE3bl O IPOUCXOKIACHUU 4YeNoBEeKa. OTallbl
9BOJIIOLIMU YeNloBEKA. POJICTBO U €JMHCTBO IPOUCXOXKIEHUS YEJI0OBEUECKUX pac. Bpems u
IIyTH pacceleHusl 4ejloBeKa Mo IutaHeTe. [Ipucrnoco6ieHHOCTh 4YeloBeKa K pPa3HbIM
YCIOBHSM CpPEBbL.

Pa3gea 4. Dxojaorus

Tema 4.1.
JKoornueckue GpakTopbl
H Cpelbl JKU3HU

Conep:kaHue y4eOHOIro MaTepuaJia

1.

Cpenpl oOutaHus opraHu3MoB. IIpucriocobieHus OpraHM3MOB K KHM3HM B pa3HbIX
cpenax. Ilonstme osKomormueckoro ¢akropa. Kiaccupukamuss HSKOIOTHYECKUX
¢akrtopos. IlpaBuino MuHuUMyMa. 3aKOH TOJIEPAHTHOCTH.

Tema 4.2. Coaep:xanue yueOHOro MaTepuaJia
Hony.asiumst, cood1ecTBa, | 1, [ Dxomormueckas XapaKkTepucThKa BuAa W momyisiuu. CooOmecTBa M 3KOCHCTEMBI.
IKOCHCTEMBI BumoBast u mpocTpaHCTBEHHasl CTPYKTypa SKocucTeM. [IHIeBbie CBSA3H, KPYTOBOPOT
BEIIECTB U MPEBPALICHAE YHEPTUU B IKOCHUCTEMax. MeXBHUIOBbIE B3aMMOOTHOILICHHS B
IKOCHUCTEME: KOHKYPEHIIHS, CAMONO03, XHUITHHYECTBO, TAPA3HUTU3M.
IpakTnyeckue 3ansiTusi (IPAKTHYECKAA MOATOTOBKA)
1. | CocraBneHne cxeMm MepeAavyd BEUIECTB M DHEPTUU MO IEMSM MUTAHUS B TPUPOTHOU
HKOCHCTEME M B arpolieHose. Perenne 5koJ0rnueckux 3aaad.
B ToM wumcie mnpodeccHOHANBLHO-OPHEHTHPOBAHHOE COJep:KAHHE TMPAKTHYECKOT0
3aHATHSA
1. | OcHoBHBIE TpeOOBaHMS SKOJIOTHUYECKON OE30MAaCHOCTH K MOATOTOBKE U OOCITYKUBaAHHUIO
pabouero wmecta. [IpuUHIMIBI TPUPOMHBIX MEMHBIX pPEAKIHA B  MEXaHU3MeE
(GYHKITMOHUPOBAHUS " YCTOHYUBOCTH HKOCHUCTEMBI. OcymiecTBieHne
npoeCCUOHATLHON JIeATEIBHOCTH B COOTBETCTBUM C MPHUHLUIIAMU PALMOHAIBHOTO
IPUPOJIOTIOITB30BAHHSI.
Tema 4.3. Coaeprxanue yueOHOro MaTepuasa
buocdepa — rnodanbnast |1, | Vuenne B. W. Bepmamckoro o Guocdepe. Pomb KHBBIX OpramusmMoB B Guocdepe.
IKOCHCTEMA

buomacca. KpyroBopor BakHEWIIMX OHOTEHHBIX AJIEMEHTOB (Ha MpPUMEpPE YIiepoja,
a3oTa u ap.) B Ouocdepe.

KonTtpoubnas paGora Ne 3

Teopernueckue acreKThl SKOJIOTHH.

OK01, OK02,
0K04, OK07,
TK 2.4.

IIpodeccnonaILHO-OPHMEHTHPOBAHHOE COAEPKaAHUeE (COAepKaHUe TPUKJIATHOTO MOIYJIA)




Paznen 5. buojorus B ;KU3HHA 4 OK01, OKO02,
Tema 5.1. Coaeprxanue yueOHOro MaTepuasa 2 OK04, OKO07,
= MK 2.4.
BHOTEXHOIOTHH B 5KH3HH | |, | OcHOBHBIC HAIPABICHHUS COBPEMCHHOM OMOTEXHOJIOrMH. MeToasl M OOBEKTHI
Kaskaoro OMOTEXHOJIOTHH.
Tema 5.2. Coaeprxanue yueOHOro MaTepuasa 2
buoTexHos10rnu u 1. | Pa3BuTHe OMOTEXHOJOTMH C NPHUMEHEHHEM TEXHHYECKUX CHUCTeM (OMOMHIKEHEPHS,
TEXHUIECKHE CHCTEMBI ouonHdopmaruka, OMOHHMKA) HMX NPUMEHEHHE B JKU3HU 4eJoBeka. lcmosibp3oBaHUe
TEHETHYECKUX, MOJICKYJIIPHO-TEHETUYCCKHIX M MIPUHIIUIIOB MTPUPOIHBIX ICTTHBIX PEaKIUii
OpraHM3aliK KUBOTO B PEIICHUU MPOOJIEM MAIIMHOCTPOUTEILHOTO MPOU3BOJICTBA.
KoncyabTanuu [ToBTOpEHUE OCHOBHBIX BOIIPOCOB, H3y4aeMbIX B y4eOHOU AUCIUILUIMHE «bruoIorusy. 2
MuddepeHunpoBaHHbIH 3a4eT 2

Bcero:

48




3. YCJOBUS PEAJIN3AIIMYA YUYEBHOM JUCIUILIIVHBI
3.1. TpedoBaHNsi K MUHUMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecIeqdeHuIo

Peanuzanus yueOHOM AucHUIUIMHBI TpeOyeT Hamuuus ydeOHOTro KaOuHera/ naboparopuu

buonorun.
O06opyaoBaHue yueOHOTO KaOHWHETA:

- IpenoAaBaTeIbCKUM ¢To U ¢ty -1(1) mrt.;

- CTOJI I€MOHCTPAIIMOHHBIN — 11IT.;

- apThl ¥ cTysbs - 13(26) wr.;

- yueOHast mocka — 1 mrT.;

- IEMOHCTPALIMOHHBINA CTOJI;

- mKadbl 1715 XpaHeHHs] y4eOHUKOB, TUIAKTUYECKUX MaTepranoB — | mrT.

3.2. HNudopmanuonHoe odecnevyeHue 00yueHusl.
Ilepeuenb pexoMeHAyeMbIX Y4YeOHbIX u3IaHuil, W HTepHeT-pecypcoB, I0ONOJHUTEILHOI
JINTEPaTyphbl.

OCHOBHBIE UCTOYHUKH:
1. AradonoBa Muna bopucoBHa. buonorus. ba3oBelit ypoBeHb. DnekTpoHHast Gpopma yueOHHKA

st CITO https://znanium.ru/catalog/document?1d=448931

2 Axwmenosa, T. U. buonorus: yuebnoe nocobue / T. U. AxmenoBa. - Mocksa: PI'VII, 2020. -
150 c. - ISBN  978-5-93916-859-5. -  Tekcr:  anekrponnsii. -  URL:
https://znanium.ru/catalog/product/1689573

3. Aunpeesa, T. A. buonorus: yue6Hoe nocobue / T.A. AuapeeBa. — Mocksa: PUOP: NH®PA-
M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - Texkct: osmexktponnbii. - URL:
https://znanium.ru/catalog/product/1209230

1. EnnHoe okHO JocTyna k o0pa3oBaTenbHbIM pecypcam. http://window.edu.ru

2. I'mo6anreka. [moGanbHas 6ubnuoTeka HaydHbIX pecypcoB. http://globalteka.ru/index.html

3. www.bio.lseptember.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 YUYEBHOM JUCIIUILINHBI

KoHTpoib MW oOLEHKa pe3yibTaTOB OCBOCHHMS Yy4YeOHOW JMCHUIUIMHBI  OCYLIECTBISETCS
IpenojiaBaTeseM B Ipolecce MPOBEACHUS PAKTUYECKUX 3aHATHUH, TECTUPOBAHUS, a TAK)KE BBIIIOJIHEHUS
00y4arouMuUCs UHAUBUIyaJIbHBIX 33JaHUH, IPOEKTOB, UCCIEA0BAHNN.

DopMbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJabTATOB 00y4eHHsI

PesynbTaTnl 00y4yeHus

JInyHoCTHBIE: WuTepnperanus pe3ynbTaToB
JIloco3nanue 00yJaroIMHCS pOCCUICKOI IPaKIaHCKOM | HAOIIOEHUH 3a IeSITENbHOCTHIO
UJIEHTUYHOCTH; oOyuaroIierocs B npouecce

JI2' TOTOBHOCTh K  CAaMOPAa3BUTHIO, CAMOCTOSTENLHOCTH W | OCBOCHHS y4eOHON
CaMOOIIPEIENICHUIO; JUCLUIINHBL.

JI3 nammune MOTHBAIUH K 06y‘IeHI/IIO W JIMYHOCTHOMY PA3BUTHIO;

JI4 uenenanpaBi€HHOE pa3BUTUE BHYTPEHHEN MO3ULUU JIUYHOCTH Ha
OCHOBE JIlyXOBHO-HPABCTBEHHBIX ILIEHHOCTEH HapoaoB Pocculickoit
®denepanuy, UCTOPUYECKUX M HALMOHAIBHO-KYJIBTYPHBIX TpaguLUi,
dopMHUpOBaHHE  CHUCTEMbl  3HAUUMBIX  LEHHOCTHO-CMBICIIOBBIX
YCTAHOBOK, AHTHMKOPPYILMOHHOIO MHMPOBO33PEHMS, IMPABOCO3HAHMS,
9KOJIOTMYECKON KyJIBbTYphl, CIIOCOOHOCTH CTaBUTh LEJIW M CTPOUTH
JKU3HEHHBIC IIAHBI.

MeTanpeameTHble: NuauBuayanbHO-IIPOEKTHBIC

M1 ocBoeHHbIE OOYYAIOUIUMHCS MEXKIPEAMECTHBIC TIOHITHS U pabotsl, Pedeparsr.
yHHBepcalbHble YUeOHbIE NeHCTBUS (PETyIATUBHBIE, T03HABATENbHbIE, | [Ipe3eHTALM.
KOMMYHHKATHBHBIC); TBopueckue paboTHI.

M2 cmocoOHOCTH KX HCIOJIL30BAaHMS B IIO3HABATENbHOH U
COIIMAIIbHOM  TPAKTUKE, TOTOBHOCTH K  CAMOCTOSATEIbHOMY
MJIAHUPOBAHUIO U OCYIICCTBICHUIO  YUeOHOM  JCSATENHHOCTH,
OpraHM3alil  y4eOHOTO COTPpyOHMYECTBA C  TEIarorHuYeCKUMH
pabOTHHKAaMU ¥  CBEPCTHHKAaMH, K YYaCTUIO B TOCTPOCHUU
WHAMBHUAYAIbHON 00pa30BaTeNIbHON TPaeKTOpUU

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

IIpeameTrHble: Tekymmii KOHTPOJIb:

[T1 ChopMupoBaHHOCT 3HAHHI O MECTE U PO OMOJOTHH B CUCTEME PEUTHHIOBAs OLICHKA 3HAHUU
HAy4yHOTO 3HaHMS; (YHKIIMOHATBLHOM TPAaMOTHOCTH YeJIOBEKa Jis CTYJIEHTOB I10 JUCLUIUIMHE,
pelIeHUs KU3HEHHBIX MpobieM; YCTHBII KOHTPOJIb,

12  ChopMupoBaHHOCTP  yMEHHUS  pacKpbhIBaThb  COJEpP)KaHHE TECTUPOBAHHC,
OCHOBOTIOJIATAIONINX OHMOJOTUYECKUX TEPMUHOB M TOHSTHUN: KHU3Hb, KOHTPOJIbHBIE pa0OTHI.

KJI€TKa, TKaHb, OpraH, OpPraHW3M, BHI, MOMYJISALUs, dSKocucrema, | [IpOMeKyTOUHBINA KOHTPOJIb:
Ouorenos, 6uochepa; mMeraboausM (0OMeH BeliecTs M npespamenue | (Huggepenyuposannviii 3auem)
SHEpPruH), TroMeocta3  (camoperymsuus), OuocuHTe3  Oernka,
CTPYKTypHasi ~ OpraHW3alusi  KUBBIX  CHUCTEM,  JUCKPETHOCTb,
CaMOpeTYJISALHNS, CaMOBOCITPOU3BEJICHUE (penpomyKuus),
HACJIEJICTBEHHOCTh, W3MEHUYUBOCTh, JHEPrO3aBHCUMOCTh, POCT H
pa3BUTHE, YPOBHEBAsI OpraHU3alLus;

13 CdopMupoBaHHOCTH  YMEHHUSI  PACKpbIBaTh  COAEp)KaHUE
OCHOBOMOJIATAIONINX OMONOTUYECKUX TEOPUN M THIOTE3: KIECTOYHOMH,
XPOMOCOMHOM, MYTallMOHHOW, 3BOJIOIMOHHOW, MPOUCXOKICHUS
JKU3HU MUEI0BEKa;




14 CdopMupoBaHHOCTH YMEHHUSI PACKpHIBaTh OCHOBOIIOJAraloIine
Ouosiornyeckue 3akoHbl U 3akoHoMepHocTH (I. Mennens, T. Moprana,
H.W. Bapwiosa, O. I'ekkens, ®@. Mromiepa, K. bapa), rpanunbr ux
IPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

[15 IIpuobperenue onpiTa NPUMEHEHUSI OCHOBHBIX METO/IOB HAyYHOTO
NO3HAHUS, HCIIONb3yEeMBbIX B OWONOTHH: HAOMIONEHUS M ONHMCAHUS
JKUBBIX CHCTEM, IMPOLIECCOB W SIBICHUI; OpraHU3allud U IPOBEICHUS
OMOJIOrMYECKOT0 SKCIEPUMEHTA, BBIABM)KEHUS TUIIOTE3, BBISBICHMUS
3aBHCHUMOCTH MEXJy HCCIEAYyEeMbIMU BEIHMYMHAMHU, OOBICHEHUS
NOJYYCHHBIX  Pe3ylbTaToB M  (OPMYIUPOBAHHUS  BBIBOJOB  C
MCII0JIb30BAaHUEM HAYUYHBIX NTOHSTUN, TEOPUIN U 3aKOHOB;

[16 ChopMHupOBaHHOCTH YMEHUS BBIACIATH CYIECTBEHHBIC NMPU3HAKU
BHUPYCOB, KJIETOK TIPOKAPHOT M 3YKAPHOT; OJHOKJICTOYHBIX M
MHOT'OKJICTOYHBIX OPraHM3MOB, BHU/IOB, 6I/IOI‘COLIGHO3OB H 5KOCHUCTEM,
OCOOCHHOCTH IMPOIIECCOB OOMEHA BEIICCTB U MPEBPAILCHUS SHEPTUHU B
KJIeTKe, (OTOCHMHTE3a, IJIACTUYECKOTO M HHEPreTUYECKOr0 OOMEHa,
XEMOCHHTE3a, MHTO03a, MeHo3a, OIUIOJOTBOPCHHS, Pa3BUTHSI U
Pa3MHOXXEHUS, UHANBUIyaJIbHOTO Pa3BUTHsI OpraHU3Ma (OHTOTrE€HE3a),
00pBOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO otbopa,
BUJ000pa30BaHusl, MPUCIIOCOOIEHHOCTH OpPraHU3MOB K  Cpefe
OOMTaHUsA, BJIMSIHHS KOMIIOHCHTOB 93KOCHUCTEM, AaHTPOIOICHHBIX
MU3MEHEHUH B DKOCUCTEMAX CBOEW MECTHOCTH, KPyrOBOPOTa BEIECTB U
peBpallieHre YHEpruu B Ouocdepe;

[17 ChopmupoBaHHOCTD YMEHHS IPUMEHSTH MOyYCHHbIC 3HAHUS /IS
00BsICHEHHsSI OMOJIOTMYECKUX MPOLECCOB W SBICHUM, JUISI MPUHITHS
IIPAaKTUYECKUX PEIICHHH B IIOBCEAHEBHOM JKM3HHM C  LEJBIO
oOecrieueHrss  OE30MACHOCTH  CBOEr0  3/[0POBbS U 3J0POBbS
OKPY’KaIOIIUX JIIOAEH, COOMIOACHUS 37I0pPOBOTO 00pas3a >KU3HU, HOPM
IPaMOTHOTO MOBENEHUS B  OKPYXKAWOIIEH IPUPOIHON  CpeneE;

MOHMMaHUE HE0OXOAMMOCTHU MCIIOJIb30BaHUS JOCTHKEHU I
COBPEMEHHOM OuOJOrMM M OUOTEXHOJOTMH JUIi palMoOHAIBHOTO
IPUPOJONOIH30BAHMUS;

I18 CdopmupoBaHHOCT, yMEHHUSI peIIaTh OHOJOTUYECKHE 3aayH,
COCTaBJISITh TEHOTUITMYECKHE CXEMbI CKPEIIMBAHUS ISl Pa3HbIX THUIIOB
HaCJIeI0BaHUSI MPU3HAKOB Y OPTaHU3MOB, COCTABIIATh CXEMBI IEpEeHOCa
BEIIECTB M YHEPTUU B IKOCHUCTeMax (IIeNH MUTAHHUS, TUIIEBBIE CETH);

19 CdopMupOBaHHOCT,  yMEHHMH  KPUTHYECKH  OLIEHUBAThH

UHpOpMaLUIl0  OMOJOTMYECKOTO  COAEP)KaHMs,  BKIIOYAIOILYIO
IICEB/IOHAYYHbIE 3HAHUS U3 pa3IM4YHBIX HCTOYHHUKOB (CpencTBa
MaccoBoil  MH(OpManuu, HAay4YHO-TIOIYJIIPHBIE MarepHalsbl);

MHTEPIPETUPOBATH dTUYECKUE ACIEKTHl COBPEMEHHBIX HCCIEIOBAHUM
B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUU; pacCMaTpUBaTh II100aIbHbIE
9KOJIOTUYECKHE MPOOJIeMbl COBPEMEHHOCTH, (opMHUpOBaTh IO
OTHOIICHHIO K HUM COOCTBEHHYIO TIO3ULIUIO;

110  ChopmupoBaHHOCTb ~ yMEHUH  CO37aBaTh  COOCTBEHHBIE
NUCbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE OMOJIOTHYECKOM
UH(POPMAIIUN M3 HECKOJIBKUX HCTOYHUKOB, T'PAMOTHO HCIIOIB30BaTh
NOHSTUHHbIanmapar 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.




Pe3yabTaThl OcHOBHbBIE MOKA3aTeJN OI[eHKH DopMBbI 1 METOABI
(ocBoeHHBIE 001IME pe3yJbTara KOHTPOJISI M OLEHKHU
KOMIIeTEeHI[HH)
OK 01. Brioupats | OGnagaer COBOKYIMHOCThIO 3HaHM B | HaOmroneHue u omeHka Ha
CHOoCcOOBI pereHus 3a1au | cdepe OCHOBOTIOJIATAIONINX | TEOPETUUYECKUX H
npodeccnoHanbHOM OHMOIOrMYeCKUX 3aKOHOB U | IPaKTUYECKHUX 3aHATUAX
NEeSATEIbHOCTH 3aKOHOMEPHOCTEH, yMeeT pemarhb
MIPUMEHUTEIHHO K | Ononornueckue  3aJayd,  I[OHUMAeET
pa3IMYHBIM KOHTEKCTaM. | 3HaYCHUE JTAaHHOTO HaBbIKa B
npodecCHOHaNbHOM  MOATOTOBKE U
IIPAKTUYECKON IeATEIbHOCTH.
OK 02. Hcnons3oBath | [leMoHCTpHUpYET crpemienue | HaGnronenue u oreHka Ha

COBPEMCHHBIE CPEICTBA | KPUTUYECKU OICHWBATh HMH(POPMAIHIO | TEOPETHYECKHUX U
MOWCKa,  aHauu3a ¥ | OMOJOTHYeCcKOro COZIEpKaHUs, | MPAKTHUECKUX 3aHATUSAX
UHTEpPIIpETaluu (GopMHUpOBaTE 1O OTHOIICHHIO K HUM

nHpopManuy, U | COOCTBEHHYIO MO3UIMIO, HPOCIMPOBATH

UH(POPMAIMOHHBIC uX Ha Oyaymyo mnpodeccHOHATBHYIO

TEXHOJIOTHUH I | ACATCIIBHOCTD

BBITTOJTHEHUS 3a1aq

npodeccHnoHATEHOM

JEATSILHOCTH.

OK 04. DOddexruBno | JJemoncTpupyer: Habmnronenue u olieHka Ha
B3aUMOJICHCTBOBaTh M | - TOTOBHOCTH IPHUHUMATh aKTHBHOE | TEOPETUYECKUX U

paboTaTh B KOJUICKTUBE U
KOMaH/Ie.

Y4aCTUC B )KM3HU KOJIJICKTHBA,

- TOTOBHOCTB BSaHMOHeﬁCTBOBaTL C
O6y‘-IaIOHII/IMI/IC$I U 1HpernogaBarCiisiIMU B
X0Ie€ 06y‘IeHI/I$I Ha IIpUHIOUIIaAX
TOJICPAHTHOI'O OTHOILICHHA

- TOTOBHOCTb pa60TaTB B I'pYIIIIC, 3BCHC

MPAKTUYCCKUX 3aHATUAX

OK 07. CopneiicTBOBaTh

COXPaHEHUIO
OKpYKaroleun cpenpl,
pecypcocOepexreHuIo,

NPUMEHSTh 3HaHUs 00
U3MEHEHUH KJIMMAaTa,
MPUHLIMIIBI OEpPEKITUBOTO

O0Gmamaer COBOKYNMHOCTHIO 3HAaHMHA B
cdepe coXxpaHEHHUsI OKpY’Karollel cpebl,
pecypcocOepexeHus, IPUMEHSIET 3HAHUS
00 W3MEHEHHWU KIUMara W TPUHIUIIBI
OepeXIIMBOTO IIPOU3BO/ICTBA B
npo¢eCCUOHAIBHOM JesITeTbHOCTH.

HabGnronenue u orieHka Ha
TEOPETUUYECKUX U
HpaKTI/ILIeCKI/IX 3aHATHUAX

IIPOU3BOJCTBA,
3¢ heKTUBHO
JIECTBOBATh B
YpE3BBIYANHBIX
CUTYaIUsIX.
PesyabTarbl
(ocBOEHHBIE OcHoOBHBIE TOKA3ATEIH DopMbI U METObI
npogecCHOHANbHbIE OLICHKH pe3yJibTaTra KOHTPOJIS1 M OLICHKHU
KOMIIETEeHIIUH)
11K 24. Briasisare | UMeer moHuMaHue npuHUOMIOB NpupoaHblX | HaOironeHue U OolleHKa Ha
oTpaboTaBIIHe pecypc | LCHHBIX peaxiuii B MEXaHU3ME | TEOPETUYECCKUX U
VM BBINIEAIIME U3 cTpos | PYHKIMOHMPOBAHMS M YCTOHYMBOCTH | qpakTHUeCKHMX 3aHSATUSX:
KOMIOHEHTEL 6rocdepsr. Criocoben OCYIIIECTBIISAThH
MEXaTpOHHBIX YCTPOHCTB npodeccroHaIbHYI0 JEATEIBLHOCTD B
COOTBETCTBUU C IIpUHOUIIaMU

1 CHCTCM.

panroOHAJIIBHOI'O IPHUPOJOIIOJIb30BaAHMA.




