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1. ACIIOPT ITPOI'PAMMBbI YUEBHOM JUCIUILINHBI BUOJIOT Us

1.1. Ob6sacTh NPpIMEHEHHUSI TIPOTPAMMBI:
Pabouast mporpamMmma ydeOHON NUCHMIUIMHBI bHONOTHS SBIsSETCS YacThl0 OCHOBHOM MPOTPaMMBbI
MOATOTOBKHU CIIELUATMCTOB cpenHero 3BeHa B cooTBercTBUU ¢ GPI'OC no cnenuansHoctu CI1O
08.02.08 MoHTax U dKCILTyaTanus 000pyA0BaHUS U CUCTEM Ta30CHAOKECHHS.
1.2. Mecro yueoHoii nucuunauabl B crpykrype IIICC3:
Jucnunimza o01eo06pa3oBaTeIbHOIO UKIIA.
1.3. eau u 3aga4u y4eOHOM JTUCHUILINHBI — TPe0OOBAHUSA K Pe3y/1bTaTaM OCBOCHHS
AUCHHUILIMHBI:

OcBoeHue coniepkanus yaeOHOM TUCIMIUIMHEI bronorust o0ecneunBaeT JOCTIKECHNE
CTYJIEHTaMH CIEAYIOIINX Pe3y/JIbTaTOB:
JUYHOCHIHBIX:
- IMOHMMAaHHE B3aUMOCBS3M M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAyK, UX BIMSIHHUS Ha
OKPYXKAIOIIYI0 CpeAy, SKOHOMHUYECKYIO, TE€XHOJOTHMUECKYIO, COIHAIbHYI0 WU 3THYECKYIO Chepbl
JESITEIIbBHOCTH YEJIOBEKA,
- CHOCOOHOCTH MCIOJIB30BaTh 3HAHUS O COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHE MUpa B
o0pa3oBaTenbHOIl U MpodecCHOHATBHON ESTENIbHOCTH; BO3MOKHOCTH MH(DOPMALIMOHHOM Cpebl
JUTSE 00eCTIeYeHHS POTYKTUBHOTO CaMO00Opa30BaHUs;
- BIIJICHUE KYJIbTYPOH MBIIUICHUS, CHOCOOHOCTh K OOOOIICHHIO, aHalIH3y, BOCHPHUATHIO
uH(popMaLu B 00JIaCTH €CTECTBEHHBIX HAyK, IOCTAHOBKE LU U BbIOOPY MyTEH €€ TOCTHIKEHUS B
npodeccuoHabHOU chepe;
— CIIOCOOHOCTh PYKOBOJICTBOBATHCSI B CBOCH JEATENBHOCTH COBPEMEHHBIMH TPHHIUIIAMH
TOJIEPAaHTHOCTH, IMajora U COTpYJHUYECTBA; TOTOBHOCTh K B3aUMOJICHCTBUIO C KOJUIETaMu, paboTe
B KOJUJICKTHUBE;
— TFOTOBHOCTh HCII0JI30BAaTh OCHOBHBIE METOJbl 3aIIUTHl OT BO3MOXHBIX IOCJIEICTBUN
aBapuii, KaTacTpod, CTUXUHHBIX OEICTBUIA;
— oOnasaHue HaBbIKAMH Oe30macHOM pabOThHl BO BpeMsi MPOEKTHO-HCCIEAOBATENbCKOM U
9KCIIEPUMEHTAIILHOM NeSTENIbHOCTH, IIPH UCIIOJI30BAHUU J1a00PaTOPHOTO 000PYI0BaHMUS;
- CIIOCOOHOCTh ~HCHOJB30BAaTh TNPUOOPETEHHBIE 3HAHUS W YMEHHS B IPAKTHYECKOU
NEeSITeIbHOCTH W TIOBCEAHEBHOM JKM3HU /s COOMIOACHUS Mep NPOQPMIAKTUKUA OTPaBIICHHIA,
BUPYCHBIX U JPYruxX 3a00lIeBaHUN, CTPECCOB, BPEAHBIX MPHUBBIUEK (KypeHUs, alKOToJIU3Ma,
HAapKOMAaHMWH); TIPaBUJI TIOBEJIEHUS B IPUPOJIHOM cpenie;
- FOTOBHOCTh K OKAa3aHUIO TEPBOM MOMOIIM NpPH TpaBMax, MPOCTYIHBIX U JAPYTUX
3a00JIeBaHUSAX, OTPABIECHUSAX MUIIEBBIMU MTPOTyKTaAMH.
MemanpeomMemHyix:
- OCO3HaHME COLMAIBbHOM 3HAUYUMOCTH CBOeH Mpodeccun/cnenuanbHoCTH, 00aaaanue
MOTHUBAIMEN K OCYILIECTBICHUIO MPO(eCCHOHAIBHON AeITEeNbHOCTH;
- MOBBILICHHE MHTEJUIEKTYaJIbHOTO YPOBHS B IPOLIECCE M3YUYEHUs OMOJIOTMYECKUX SIBJICHUM;
BBIJIAIOMIUXCS TOCTH)KEHUI OMOJOrMH, BOLIEIIIMX B OOIIEUYEIOBEUECKYIO KYIbTYPY; CIOXKHBIX U
IIPOTUBOPEYMUBBIX IIyT€H Pa3BUTHS COBPEMEHHBIX HAyYHBIX B3IVIAJIOB, WJIEH, TEOPUM, KOHIIETIIIHA,
runoTe3 (0 CyHIIHOCTH W IPOUCXOXKJICHUU >KU3HHU, 4YeJIOBeKa) B XoJie PaboThl C pPa3TUYHBIMU
HMCTOYHMKAMHU WH(OpMaInu;
— CIIOCOOHOCTh OpPTaHU30BBIBATH COTPYAHHYECTBO E€AMHOMBIIUICHHUKOB, B TOM YHCIE C
MCIIOJIb30BaHNEM COBPEMEHHBIX HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTH;
- CIIOCOOHOCTh TIOHUMATh MPHUHIUIIBI YCTOWYHMBOCTA W MPOJAYKTHBHOCTH YXHUBOW TPUPOJIHI,
NyTH €€ WM3MEHEHMs IOJ BIUSHUEM AaHTPOIOI€HHBIX ()aKTOPOB, CIIOCOOHOCTh K CHCTEMHOMY
aHaU3y TJI00AJBHBIX HKOJIOTHYECKUX MpoOJIeM, BOMPOCOB COCTOSHUS OKPYXKAIOLIEH cpeabl U
paloHaIbHOIO UCIOJIb30BaHUs IPUPOIHBIX PECYPCOB;
— yMeHHEe OOOCHOBBIBaTH MECTO U pOJb OWOJOTMYECKUX 3HAHMM B MPAKTUYECKOMH
NESTENIbHOCTH JIIOJIeH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHIA, OMpPENeNsTh >KUBbIE OOBEKTHI B
IpUpOJie; MPOBOAUTH HAONIONEHHSA 32 SKOCHCTEMaMHM C LEJIbI0 MX ONUCAaHUS U BBISABICHUS
€CTECTBEHHBIX U aHTPOIMOTEHHBIX U3MEHEHUIT; HAXOAUTh M aHAIU3UPOBATh NH()OPMAIIUIO O KUBBIX
00BCKTaX;



- CMOCOOHOCTh TMPUMEHATH OHMOJIOTHYECKME W JKOJOTHMYECKHE 3HAHMA [UId  aHaJIu3
MPHUKJIATHBIX TPOOJIEM X03SiCTBEHHOM IeSATETHbHOCTH;

- CIOCOOHOCTB K CaMOCTOSITEIbHOMY ITPOBECHUIO HCCIEA0BaHUMN, IOCTAHOBKE €CTECTBEHHO-
HAYYHOTO SKCIEPUMEHTA, UCIIOIb30BAHNIO MH()OPMAIIMOHHBIX TEXHOJIOTHNA JUISl PELICHUST HAYYHBIX
U ipodecCUOHAIbHBIX 3a/1a4;

- CIOCOOHOCTh K OIEHKE JTUYECKHX AaCHEKTOB HEKOTOPBIX HCCIENIOBaHUNH B 00JIaCTH
OMOTEXHOJIOIMH (KJIOHUPOBaHHUE, HCKYCCTBEHHOE OILNIOIOTBOPEHUE);

npeomMemmubIx:

- c(hOPMUPOBAHHOCTH MPEACTABICHUI O POJIM M MECTE OMOJIOTUH B COBPEMEHHOW HAyIHOU
KapTUHE MHpa; MMOHMMaHUE pOJU OMOJOrMH B (HOPMUPOBAHMM KPYrozopa M (pyHKIHMOHATBHOM
TPAaMOTHOCTH JUIsl pELICHUs TPAKTUYECKUX 3a/1a4;

— BJI/ICHUE OCHOBOIIOJIATAIOUIMMH HOHSTUSAMM M IPEICTaBICHUSAMH O >KUBOM IPUPOAE, €€
YPOBHEBOI OpraHU3aIMK U HBOJIOIHMH; YBEPEHHOE TOJIH30BAHNE OUOIOTHYECKON TEPMUHOIOTHEH 1
CHMBOJINKOM;

— BJIQJICHUE OCHOBHBIMM  METOJAaMU  HAY4YHOI'O  IIO3HAHMs, HUCHOJb3YEMBIMU  IIpU
OMOJIOTHYECKUX HCCIICAOBAHUIX JKUBBIX OOBEKTOB M D3KOCHUCTEM: OIHMCAHUEM, H3MEpPEHHEM,
MIPOBEJICHUEM HAOIIOACHUI; BBISIBJICHHE U OLICHKA aHTPOIIOT€HHBIX U3MEHEHUH B PUPO/IE;

— c(OPMHPOBAHHOCTh YMEHHUH OOBSACHATH PE3yJAbTaThl OHOJIOTUYECKHX HKCIEPUMEHTOB,
pelaTh JIeMeHTapHble OMOIOrMYECKUE 3a1auH;

— chOpPMUPOBAHHOCTh  COOCTBEHHOH  MO3WUIMM IO OTHOUICHHIO K OHOJOTHYeCKOn
uH(pOpMaliY, MOJy4yaeMOl U3 Pa3HbIX HMCTOYHHUKOB, TNIOOATBHBIM JKOJIOTMUECKUM MpodiieMaM U
MYTAM UX PELICHHUS.

1.4. Kosin4ecTBO 4acOB HA OCBOEHHE MPOrpaMMbl YYeOHOM AU CUHMIIUHBI:
MakcumanbHas yueOHas Harpys3ka oOydatouerocs - 178 4yacoB, B TOM 4ucIIe:

- o0s13arenbHas ayAuTOpHas yueOHast Harpy3ka odydatomerocs - 178 u.

2.CTpyKTypa H cofepkaHue y4eOHOM IHCIUIIIHHBI
2.1 O0bem y4eOHOM AUCHUILIMHBI U BUbI y4eOHOH padoThl

Buabl yueOHol padoThI O0bem
4acoB
O0bém o0pasoBaTeIbHOI NPOrpaMMbl Y4eOHOI 1M CHHUIIJIMHbI 178
B TOM YHCIIE:
TeopeTudecKoe o0ydyeHune 166
MPAKTUYECKUE 3aAHATUSA 12
IIpome:xxyTounas arrecrauus B popme 1uppepeHIHPOBAHHOIO 324€Ta




2.2. TemaTnuyeckoe NJIAHMPOBAHME U coAepxkaHue yyeOHoM qucuuminasl BUOJIOTI' U

HaumeHoBaHHe pa3es10B U TeM ConepxaHue y4eOHOTro MaTepuaja, 1adopaTopHbie padoThl U MPAKTHYECKHE 3AHATHS, CAMOCTOSITeIbHAs Oo0bem YpogeHb
padora o0yyaromuxcs 4acoB OCBOCHHS
1 2 3 4
1 cemecTp
BBenenue OObexkT wm3ydeHuss Ouomormu. [IpH3HaKM JKMBBIX OpraHM3MOB. YPOBHH OpraHW3amuu >kuBoro. OOmmue 2 1
3aKOHOMEPHOCTH OHOJIOTHH.
Paznen 1. YYEHHUE O KJIETKE
Tema 1.1 Coaep:xkanue yueOHOro MaTepuaja
MHoroo6paszue OpraHu4eckoro Mupa. 1.Bupychl Kak HeKJIeTouHas GopMa KH3HH. 2 1,2
®opMBbI )KM3HU Ha 3eMule 2. Crpoenue, pazHooOpasue U PenpoayKIHs BUPYCOB.
3.Posnb BUPYCOB B IPUPOJE U AJII MEAUIIMHEIL.
4. Bopbba ¢ BupycubiMu 3a00seBanusmu (CITU/] u op.)
IMpakruyeckoe 3ansaTue Nel «MHoroo6pasue oprannieckoro mupa. @opmel xku3Hu. Bupyce» 2 2
Coaep:xanue yueOHOro MaTepuaja
Tema 1.2 1.KpaTkastcTopust U3y4eHus KJICTKH. 2
Hcropus uzydenns kjaeTku. Kiierounas | 2.Kierka — sneMmeHTapHast )KHBasi CHCTEMa U OCHOBHAs CTPYKTYpHO-(pYHKIIMOHAIIbHAS €IMHUIA BCEX JKHBBIX |
OpraHu3anus ;KMBOro OpPTraHU3MOB.
3.PazHo00pazue GpopM KHU3HU.
Conep:xanue yuedOHOro MaTepuaja
Tema 1.3 1. XuMuyeckast OpraHu3aiysi KIeTKH. 5 1
Xn;lluqecmm OpraHu3alMsd KICTKH. 2. Heopranmueckue coeTMHEHUS KIETKH.
COPraHUYECKUE COEAHHEHUS 3. Bona — yHuBepcanbHBIN pacTBOPUTENH BEIIECTB.
Conep:xanue yue0OHOro MaTepuasia
1.Opranuyeckne COeJMHEHNS B )KMBBIX OPraHU3MaXx. 1,2
Tema 1.4 2. CtpoeHne U QYHKINH yTICBOIOB. 2
OpraHI/l'{eCKl/Ie BelIeCTBAa KJIE€TKHU 3. CTpO@HI/Ie u (I)YHKHI/H/I JIAIHAIOB.
4. Ctpoenue u ¢pyHKIMU 6emKkoB. PazHooOpa3ue 6enKoB.
Coaep:xanue yueOHOro MaTepuasa
1. HyknenHOBBIE KUCIOTHI — HOCUTENIN HACJISICTBEHHON HH(OPMAIINH.
Tema 1.5 2.JTHK kaxk riasHas mouiekyJia sxusau. Ctpoenune u ¢pyukuuu JJHK JIHK — HOCHTENb HACIEACTBEHHOM 1,2
Hyk/ienHOBBIE KHCIOTHI H HX POJIb B unpopmanuu. Pennukanus JJTHK. I'en. I'eneruueckuii xoz. 2
KJIeTKe 3.PHK. Crpoenne, pynxmuu u paznosugaocta PHK.

4. Cxoxacta u pazmuuus B ctpoernn JIHK u PHK.




IIpakTuyeckoe 3ansiTue No2 «HykIemHOBBIE KUCIIOTHI» 2
Conep:xanue yueOHOro MaTepuaia
1.CtpoeHue KIETOK MPOKapUOT U SYKapHOT.
Tema 1.6 2. llurornasma u KiieTouHas MeMOpaHa. 1,2
Crpoenne 1 pyHKIHH KICTKH 3.0praHousbl 3yKapuOTHYECKOH KIETKH.
4. PazHooOpasue sykapHoT B nipupoze. [IpencraBurenu napersa Pactennit, napcrsa JKUBOTHBIX U IIapcTBa
I'pubos.
- 3
PYBEXKHBIU KOHTPOJIb Nel (1 cemectp)
ConepixaHue y4eOHOT0 MaTepHaja
Tema 1.7
N 1.Knetku n ux pasHooOpasznue B MHOTOKJIETOYHOM OpTraHU3MeE.
7Ku3HeHHBIH NUKJI KJIETKH )
. AuddepeHImpoBKa KIETOK. 1,2
3.OCHOBHBIE CIIOCOOBI BOCTIDOM3BEICHNUS KJICTOK.
ConepxaHue MaTepHana
Tema 1.8 1.ITnactiueckuit obMeH B kieTke. OCHOBHBIE IIPOLIECCH MATPHYHOI'O CUHTE3a.
OOGmeH BelllecTB 1 NpeBpalleHue 2.®orocuntes. IIpeobpa3zoBaHie SHEPTUH CBETA B SHEPIHIO XUMUIECKHX CBs3eil. XeMOCHHTE3.
3HePruM B KJIeTKe
3.buocunTe3 Oenka. OCHOBHBIC ATAIBI M UX XapaKTePUCTHKA. 1,2
4.Oneprernuecknii  oOMeH. OKHCIICHME OpTraHMYECKHMX BEIIECTB U  OOecleueHHe KIETOK OJHEpTHEH.
BuyTpuxieTouHoe JbIXaHUE.
5. Kucnopoanoe u 6ecKucIopoHOe OHOJIOTHUECKOE OKUCICHHUE.
IpaxkTuyeckoe 3ansiTue Ne4 «O0meH BemecTs. [IpeBpamienne SHEPTUH B KIETKE) 7
Pazpen 2. OPTAHU3M. PASMHOXEHUE U UHANBUAYAJBHOE PABBUTHUE OPTTAHU3MOB
Coaep:xanue yue0HOro MaTepuaja
Tema 2.1 1.Opranmm — exuHOE 1e0e. MHOr00Opa3ue opraHu3MoB.
Pa3mHokeHHe OPraHu3MoB. 2. Pa3MHOXeHHEe — Ba)KHEHIIee CBOMCTBO KUBBIX OPraHU3MOB. 1
Onblienne 1 ONJIOA0TBOPEHHE.
3. ITonoBoe u 6ecnionoe pazMHOKeHHE. OIIOAOTBOPEHUE U OTIBUICHHE.
1.becrionoe pa3MHOKEHHE U €T0 3HAYESHUE B TIPHPOJIE.
Tema 2.2 2. Buzisl Oecrionioro pa3sMHOXKEHUS (AeIeHNe, TOYKOBaHUE, CIOPO00pa30BaHIe, BETeTaTHBHOE Pa3MHOXKEHHE) 1,2
Becnosoe pasmmuokenue. MuTos 3. MuT03 — 0cHOBa OecnoIoro pa3MHOKEHHS.
1.ITooBOE pa3MHOXKEHUE U €T0 3HAYEHUE B IPUPOJIE.
Tema 2.3 2. Bujisl 1oJ10BOro pa3MHOXKEHHS (M30raMus, MapTeHOTeHe3, KOHBIOTalusl) 1,2
IosoBoe pazmHokeHue. Meiio3s.
TaMeTorenes. 3. Meiio3. Craauu Meiio3a. OTaudauTeNIbHbIE 0COOEHHOCTH OT MUTO3a.

4. 'amerorenes.

Tema 2.4

Conep:xanue yuedOHOro MaTepuaja




NHauBuayaabHoe 1.0nTorenes. [leprons! oHTOreHe3a. OCHOBHBIE CTaINH SMOPHOHANBEHOTO pa3BUTHA. OpraHoreHes.
pa3BuTHE OPraHU3MOB 2.9MOpHOHATIBHOE U TOCTIMOPHOHATBHOE pa3BUTHE. [[pUYHMHBI HAPYIICHUH B Pa3BUTUH OPTaHU3MOB. 1,2
4. CX0ACTBO 3apoJbllIeii MpeacTaBUTeNIel pa3HbIX Py MO3BOHOYHBIX KaK CBHUAETEILCTBO MX HBOJIIOIMOHHOTO
pOJACTBa.
5. DMOpHONOTHYECKUE T0KA3aTEIBCTBA SAMHCTBA MTPOUCXOKIACHHUS MO3BOHOYHBIX OPTaHU3MOB,
6. buoreneruueckuii 3akoH I 'exkens-Mrosepa.
7. UepThl CXOACTBA U OTIMYHM 3apOAbIIIeH YeTOBEKa U IPYTUX MMO3BOHOYHBIX KUBOTHBIX.
IIpakTuyeckoe 3ansitue Ne5 «BrisiBeHe U onrcaHre TPU3HAKOB CXO/ACTBA 3apOJIbIIIEH YeTIOBeKa U IPYTUX 2
ITO3BOHOYHBIX KaK [TOKA3aTeIbCTBO UX SBOIIOIIOHHOTO POICTBAY
3
PYBEKHBII KOHTPOJIb Ne2 (1 cemectp)
Pa3nea 3. OCHOBBI TEHETUKHW U CEJIEKIITUN
Conep:xanue yue0OHOro MaTepuajia
Tema 3.1 T
.1 CHCTUKA — HayKa 0 3aKOHOMEPHOCTAX HACJICACTBEHHOCTH U U3SMCHYNBOCTHU OPraHn3MOB.
OcHOBEI y1¢HHA 0 HACIEACTBEHHOCTH H 2.T'. MeHnzens OCHOBOTIOJIOKHUK T€HETUKH. [ eHeTndeckas Te 12
[ O . PMHUHOJIOTUA U CUMBOJIMKA.
HIMEHITHBOCTH 4. XpoMocoMHas TeoOpHs HACJIEICTBEHHOCTH.
5. BzaumopelictBue reHoB. ['eHeTuka nona.
6. 3HaueHWe TeHETUKH JJIs CENEeKIUH U MEAUIINHEIL.
7. HacnencTBeHHbIE OOJIE3HH YeIOBeKa, MX MPUYMHBI H MPOQUIaKTHKA.
Tema 3.2 Conep:xkanue yue0OHOro MaTepuaja
3akonsbl I'. Menaens. 3aKoHBI TEHETUKH, ycTaHOBJICHHBIE ['. MeHenem. 1,2
CocraBiieHHe cxeM CKpeluBaHUA MoHoruOpuHoe ¥ JUTHOPHIHOE CKPEITMBAHNE
IIpakTunyeckoe 3anaTHe Ne 6 «3akonsl Mennensa. CocTaBieHHe CXeM CKpelIuBaHus. Penienne reHeTuaeckux 2
3a/1a49»
Tema 3.3 Conep:xanue yueOHOro MaTepuaja
Cuenjienue reHoB " SIBneHue cuenieHus reHoB. I’ pynibl clemIeHus. 3
reHeTHKa MoJia CreruieHHOE C ITOJIOM HacJel0BaHue.
Conep:xanue yueOHOro MaTepuasia
Tema 3.4
1.HacrrencTBeHHAS, MITM TEHOTUITHYECKAST, U3MEHIHUBOCTb.
3aKOHOMEPHOCTH H3MEHYHBOCTH 1,2

2. MOIII/I(bI/IKaHI/IOHHaSI, WJIX HCHACJICACTBCHHAA, U3BMCHYMBOCTD.

3. 'eHeTHKA YeNOBEKA.
4.I'eneTriKa U1 MeIUIIMHA.
5.MatepuasnbHble OCHOBBI HACJIE€ICTBEHHOCTH U U3MEHYUBOCTH.

6.I'eHeTHKa 1 HBOJIIOLIMOHHAS TEOPHUSL.
7.T'eHeTKa nonyJsiuui.

Tema 3.5

Conep:xanue yue0HOro MaTepuaja




OCHOBBI CeJIeKIIMH PACTeHHId, ’KUBOTHBIX
¥ MHKPOOPraHU3MOB

l.'enetnka — TeopeTHyeckass OCHOBa cenekuud. OJOMalIHWBaHWE JKUBOTHBIX M BBIPAIIMBAHUE KYyJIbTYPHBIX
pacTeHH — HadallbHbIE 3TaIbl CEIEKIHUH.

2. Yuenne H. U. BaBuiioBa o nieHTpax MHOroo0pasus U IPOUCX0KACHHS KyJIbTYPHBIX PACTCHHH.

3. OcHOBHBbIE METO/BI CeJeKIUN: THOPUIN3ALUA U HCKYCCTBEHHBII 0TOOP.

4. OcCHOBHBIE JOCTI)KEHUSI COBPEMEHHOM CENeKIMH KYJIbTYpHBIX PpAcCTeHUI, JOOMAIIHUX JKUBOTHBIX H
MUKPOOPTaHU3MOB.

5. buoTexHoJiorus, ee AOCTH:KEHUS M MEPCNEKTUBBI PA3BUTHSA. DTHUECKUE ACMIEKThl HEKOTOPBIX JOCTHXEHUN B
OMOTEXHOIOTHH.

6. KinonmpoBanune JKHBOTHBIX (TIPOOJIEMBI KIIOHUPOBAHHUS YEJIOBEKA).

1,2

Paznea 4. 9BOJIIOHNUMOHHOE YYEHUE. TIPOUCXOXJIEHUE )KN3HU HA 3EMJIE

Tema 4.1
Hcropusi pa3BUTHSA 3BOJTIOLUOHHBIX HAeH

Copaep:xanue y4eOHOro MaTepuaJja

1.3nauenne pabot K. JIunnes, XK. b. Jlamapka B pa3BUTHHU SBOIOIUOHHBIX HICH B OMOIIOTHHL.

2. OBomononHoe yuenne Y. [lapBuna.

3.EctecTBeHHEIH 0TOOP.

4.PoJtb 9BOJIIOLIMOHHOTO Y4YeHUs B (JOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHPA.

Tema 4.2 ConepxaHue y4e0HOT0 MaTepHaja
ABrkymue cHiIbl M (paKTOPBI IBOJTIOIMH 1.JIBrKy1ME CHUITBI SBOJIIOLIMH. 2
OpraHu3MoB 2.JBOJIOIIMOHHBIE HJIEMEHTAPHbIE (haKTOPHI
Tema 4.3 Coaep:xanue yue0HOro MaTepuaJja
Mukpo3Boaonus. 1.KoHuenmus Buaa, ero kpurepud. [lomymanus — CTpyKTypHas eIuHHMIA Bujaa K 3Bomounuu. 2. CoBpeMeHHBIE
Mexanusmbl BUI006pa3oBanus NPEJCTAaBICHUS O MEXAaHM3Max U 3aKOHOMEPHOCTAX HBOJIONMH. JIBrkymue cuibl dBomonuu. CUHTeTHYeCKas 1,2
TEOpHsl IBOJOLMH. MHUKpPOIBOIIOLUSL.
3.CoBpemMenHble npenctasineHus o Bugooodpasosanun (C. C. Yersepukos, U. W. llImaneraysen). JlokasarenbcTsa
SBOJIIOLUH.
4.CoxpaHeHne OHOJOTHYECKOTO MHOT000pa3Hs KaK OCHOBAa YCTOMYHMBOCTH Onoc(epbl M IPOTPECCHBHOTO €€
pasBuTH. [Ipn4nHEI BEIMUpaHUs BUAOB.
Tema 4.4 Conep:xanue yue0HOro MaTepuaja 1,2
Maxkpossoaronusi. Hanpasienns u myru | Makpospomonusi. OCHOBHBIE HAampaBJIEHHs 3BOJIOIMOHHOTO Iporpecca. buomorndeckuit mporpecc u
IBOJIIOLNHU Ouonornueckuit perpecc.
PYBE/KHBIU KOHTPOJIb Nel (2 cemecTp) 3
Tema 4.5 Copep:xanue y4eOHOro MaTepHaJia

Hpoucxomeﬂne U HaAYaJbHbIC 3TallbI
pa3BUTUA KU3HHA HA 3emure

l.I/ICTOpI/IS[ Hpe]lCTaBJ'IeHI/Iﬁ O BOBHUKHOBCHUU KU3HU. FI/IHOTCEIBI HpOI/ICXO)K)IeHI/Iﬂ JKHNU3HU.

2.1/13y11em/1e OCHOBHBIX 3aKOHOMepHOCTeﬁ BO3HHUKHOBCHHMUA, paSBI/ITI/Iﬂ nu CyL[IGCTBOBaHI/IH JKU3HU Ha 3CMJ'IC.
3.9Bouonus MPOTOOUOHTOB.

4. HauanbHble 3TaIbl OMOJIOTHYECKOM DBOJIIOLIHH.

5. 'eonormueckoe Bpems. ['eoxpoHomorust 3emi.




HpaKTﬂ‘IGCKOQ 3aHATHE Ne7 «Feoxpono.ﬂornﬂ U pa3sBUTHE )KU3HU HA 3emiie»

Tema 4.6
MHoroo06pa3sue ;KMBOIr0 MMUPa Kak
pe3yJIbTaT 3BOJIOLUH

Conep:xanue yued0HOro MaTepuaja

1.YcnoxHeHne )KUBbIX OPraHU3MOB B IIPOLIECCE IBOJIIOLIUU.
2. MHoroo0pasue )KHBOT0 MUpa Ha 3eMJile Kak pe3yIbTaT IBOIIOLUH U COBPEMEHHAS €r0 OPraHU3amusl.

IIpakTnyeckoe 3anaTHe Ne8 «AHanu3 mporecca yCI0KHEHHs! dKUBBIX OPTaHU3MOB B IIPOIIECCE IBOTIOLIUM» 2
Pazgen S. IPOUCXOXKJAEHUE YEJIOBEKA
Tema 5.1 Copep:xaHue yueOHOr0 MaTepHaJia
AHTpOIIOreHes. 1.AHTpomnoreHes. DBOIIONUS IPUMATOB.
JTansl 3BOJIIOIUH YeJI0BeKa. 2.CoBpeMeHHBIE TUIIOTE3bI O IPOUCXOXKACHUH UeIIOBEKA. 1,2
3./loka3zaTenbcTBa POJACTBA YEJIOBEKA C MIICKONUTAIOIUMHE KUBOTHBIMHU.
4. DTamnbl 3BOTIOLUHY YeI0BEKa.
5.Yenoseueckue pacbl. Kpuruka pacusma.
Paznesn 6. OCHOBbBI DKOJIOT'MH
6.1 Copep:xaHue yueOHOr0 MaTepHaJia
IKO0JIOTHA — HAYKA 0 1.Dxonorndyeckne GakToOphl, UX 3HAYCHHUE B KU3HU OpPraHM3MOB. ECTecTBEeHHAs U NCKYCCTBEHHAS CPEIBI OOUTAHUS
B3aHMOOTHOIIEHHUSIX OPTAaHU3MOB MEKIY | 9EIOBEKA. 1,2
co0o0ii M OKpysKalomeil cpenoii. 2.9kosornyeckue cucteMbl. BunoBas u npoCcTpaHCTBEHHAs! CTPYKTYpa 3KOCUCTEM.
HckyccTBeHHBIE COOOIIECTBA — arpoO’KOCHCTEMbl M YPOO3KOCHCTEMBI. YCTOMYMBOCTE M CMEHA 3KOCHCTEM.
Cykueccuu.
3.ITnmieBbie CBSI3M, KPYTOBOPOT BELIECTB U MPEBPAIIEHNE YHEPTHH B 9KOCUCTEMAX.
4.MeXBHIOBBIE B3aMMOOTHOIIEHHS B 3KOCHCTEME: KOHKYPEHIINS, CAMOHMO03, XHIIIHNIECTBO, Mapa3suTH3M.
IIpakTnyeckoe 3anaTHE Ne9 2
«CocTaBlieHHE CXEM Mepe/lauy BEIIeCTB M DHEPTUH 10 [EISIM IMUTaHHUs B IKOCUCTEMaX).
Tema 6.2 Conep:xanue yue0HOro MaTepuaja
buocdepa. Crpyxrypa u 6uombi 1.buocdepa — BBICOKHI YyPOBEHb Pa3BUTHS KUBOH MaTEPUU. 1,2
onochepsr 2.Ctpykrypa dbuochepsr.
3.BemectBo 6HOChepsI
4.buomsl 1 GHOTH 6uoCheps!
Tema 6.3 Coaep:xanue yuedOHOro MaTepuaja
Buocdepa u yesopek. PannonajbHoe 1.Yuenne B. 1. BepHaackoro o 6nocdepe. Poib sKHBBIX opraHiu3MoB B 6nocdepe.
NPUPOIONI0Ib30BAHNIE Bruomacca. KpyroBopoT BaxHeHIIMX OMOTEHHBIX 3JIEMEHTOB (Ha IpUMEpe yrieposa, a3oTa u 1p.) B 6rnocdepe.




2. buocdepa u genosek. Mzmenenus B 6uocdepe. IlocnencTBus NesaTeIbHOCTH YeJIOBEKa B OKPYXKAIOMIEH cpeae.
BosneiicTBre Mpon3BOACTBEHHOM IETEILHOCTH HA OKPYKAIOMIYIO Cpey B 00JIacTh cBoel Oymymiei mpodeccuu.
3. 'moGanpHbBIC SKOJIOTUYECKUE POOIIEMBI U IyTH UX PEIICHUS.

4. DKoNOoTHs KaK TeOpeTHYECKasi OCHOBA PALlIOHAIBHOTO IIPUPOAOIIONIL30BaHMS U 0XpaHbl pupoabsl. Hoocdepa.
5. IlpaBuna moBenmeHHs JIOACH B OKpYy)Kalomled NpUPOAHOHN cperne. bepexHoe OTHOIIEHWE K OMOIOTHYECKAM
00BeKTaM (pacTeHUSIM, KUBOTHBIM M MX COOOIIECTBAM) U HX OXpaHa.

1,2

Ipakruyeckoe 3ansaTne Nel( «PerreHne SKOIOTHIECKAX 33129 2 2
Pa3znen 7. BUOHUKA
Tema 7.1 Copep:xanue y4eOHOr0 MaTepHaJa 4
buronnka Kax 01HO U3 HaNPaBJIeHUH 1.BrHoHMKa KaK OIHO W3 HAIPABICHHUI OHOJIOTUM U KHOEPHETUKH. 1,2

Guosorun u KubepHeTHKH 2.PaccMoTpeHrE GMOHHKONH 0COOEHHOCTEH MOP(OPHUIMONIOTMIECKONH OpPraHU3alliM JKUBBIX OPTaHH3MOB H HX
WCTIONB30BAHUSA JUISL CO3J[aHUS COBEPIIEHHBIX TEXHUYECKMX CHCTEM M YCTPOMCTB MO AHAIOTHH C JKHBBIMH
CHCTEMAaMHM.
3.TIpuHUMIBI U OPUMEPBI UCIIONB30BAHUS B XO3AHCTBEHHOM JEATENBHOCTH JIojeii MOP(OPYHKIIMOHANLHBIX YEPT
OpraHM3allii PaCTEHUH U HKMBOTHBIX.

1 3
PYBEXKHBIU KOHTPOJIb No2 (2 cemectp)
Oobsi3aTenbHas ayIuTOpHAs yueOHasi Harpy3ka (Bcero) 178
BCEIO: 178 u

J1iist XapaKTEpUCTHKH YPOBHS OCBOCHHSI yUeOHOTO MaTepHaia UCTIONIBL3YIOTCS CIIEIYIOIIe 0003HAUCHHSI:
1. — 03HaKOMUTENbHBIN (y3HaBaHUE PaHEe U3YUYEHHBIX 00BEKTOB, CBOWCTB);
2. — peNpOAYKTHBHBIN (BBIIOIHEHUE ACATEILHOCTH 10 00pa3ily, MHCTPYKLUH WIH TIOJ PYKOBOACTBOM)
3. — MPOAYKTHUBHBIH (TUTAHHPOBAHUE M CAMOCTOSITENIFHOE BIMIOIHEHNE IEATEIbHOCTH, PELIeHNEe TPOOIEMHBIX 3a/1a4)




3. YCJIOBUA PEAJIN3AIIMA YYEBHOM TUCHUILIVHBI

3.1. TpeboBaHusi K MUHUMAJBLHOMY MATEPHAJBLHO-TEXHHYECKOMY O0ecreueHHIo
Peanmuzanus ~ yueOHOW  jmucHMIUIMHBI — TpeOyeT — Hamuuus ~ ydeOHoro  kabuHeTa
«EcTecTBeHHOHAYYHBIX JUCLUIUIAH.

O6opynoBanue yaeOHOTo KabUHeTA:

- IOCAJI0YHbIE MECTA 10 KOJIMUYECTBY 00YUarOIUXCS;

- pabouee MeCTO MpenoJaBaTes;

- KOMIUIEKT y4e0HO-METOANYECKON JOKYMEHTALUH;

- KOMIUIEKT y4eOHO-HarjsiiHbIX mocoouid: moxenu crpykryp JAHK, nunamuueckue mocoOwus,
HOPTPETHl YYEHBIX, CXEMBbl, TaOJMIBl, TPAHCIAPAHThI, MYJSDKHM, repOapHble 3K3EMIUIAPbI
MYyTalUui y paCTEHUM, CKEJIET, MAarHUTHAS 10CKA.

O06opynoBaHMe U TEXHOJIOTMYECKOE OCHAILIEHHE PA0OYUX MECT:

- KOMIIBIOTEpPBI, TNPHUHTEP, CKaHEp, MOJAEM (CIIyTHHKOBas CHCTEMa), IPOEKTOp, IUIOTTEP,
porpaMMHoOe o0ecredeHue o0Iero u npo(ecCHOHaAIBHOIO Ha3HAYEHMs, KOMIUIEKT y4eOHO-
METOAMYECKON JTOKYMEHTAIINH;

- METOAMYECKHE [T0COOUS, MHTEPAKTUBHAS J10CKa.

3.2. UudopmanuonHoe odecriedeHne 00yueHust
Ilepeuenb pexoMeHyeMbIX YUeOHBIX H3a1annii, UnHTepHeT-pecypcoB, 10NOJTHUTEILHOM
JUTEPaTypbl

OcHoBHas JuTeparTypa:

1. Koncmaumunos B.M. buonorus nmnsa  npodeccuit u  crienmHalbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO MPOQHICH: A CTYA. YUPSKICHHUNA cpeln. mpod.
obpazoBanuss / B.M. KoncrantunoB, A.I'. PeszanoB, E.O. ®daneeB; moxm. pea. B.M.
KoncrantunoBa. — 3-e¢ u3a., nepepab. u gomn. — M.: WU3narenbckuil HeHTp «AKaaemMus»,
2016. — 336 c. (oubnuoreka CIIO KBI'Y nHa nucke CD-ROM) [DnekTpoHHBIA pecypc
cBoOotHOTO foctyna] https://nashol.com/20180602100883/ -2016.html

2. Mycmagun A.I'. buonorus: yuebnuk / A.I'. Mycrapun, B.b. 3axapos. — M.:
KHOPVYC, 2016. — 424 c. (bubmuoteka CIIO KBI'Y Ha aucke CD-ROM), [OnekTpoHHbIN
pecypc cBoboaHoro noctyna] https:/nashol.com/2016111991808/biologiya-mustafin-a-g-
zaharov-v-b-2016.html

4. KOHTPOJIb U OLIEHKA PE3Y.JIbTATOB OCBOEHMSI YYEBHOI1
JUCUMUIIIAHBI

KoHTpoJib 1 o01leHKa pe3yIbTaTOB OCBOCHMSI Y4€OHOM TMCIUIUIMHBI OCYLIECTBIISIETCS
npernoJiaBaTeseM B mpolecce MpoBeIeH s MPAKTUYECKUX padoT, TECTUPOBAHUS, a TAKXKe
BBITNIOJTHEHUS 00yYaroIMMHCS HHIUBUIYaIbHBIX 3a/1aHUN, IPOEKTOB, UCCIEI0BAaHUI.

Pe3yabTaTnl 00yyeHus DopMbI U METOBI
(ocBOCHHBIC YMEHHUS1, YCBOCHHbIC 3HAHMA) KOHTPOJISI M OLIEHKHU
pe3yJbTaToB
o0yueHust
ITpu ocBoeHMM yueOHOM AUCHUIUIMHBI «bUoorus» CTyJeHTaMu Dopmui KOHmMpos
JOCTUTAIOTCACIEAYIOIMUX PE3YIbTaTOB: oOyuenus:
1. auunocmuuix: - JOMaIIHHe 3a1aHus
POOJIEMHOT0 XapaKTepa;



https://nashol.com/20180602100883/biologiya-dlya-professii-i-specialnostei-tehnicheskou-i-estestvenno-nauchnogo-profilei-konstantinov-v-m-2016.html
https://nashol.com/2016111991808/biologiya-mustafin-a-g-zaharov-v-b-2016.html
https://nashol.com/2016111991808/biologiya-mustafin-a-g-zaharov-v-b-2016.html

IIOHMMAaHHUE B3aMMOCBA3M M B3aUMO3aBUCHUMOCTH E€CTECTBEHHBIX HayK,
UX  BIHAHHAA HA  OKPYXKAaOIIyld  Cpely, OKOHOMHYECKYIO,
TEXHOJIOTUYECKYI0, COLMAIBHYI0 M ITHUYECKYIO c(hepbl IesTeNbHOCTH
YEIJI0BEKA;

CIIOCOOHOCTh MCHOJIBb30BaTh 3HAHHS O COBPEMEHHON €CTECTBEHHO-
HAyYHON KapTUHE MHpa B 00pa30BaTeNbHOW W TPOQEecCHOHATHHOMN
NESTENbHOCTH;  BO3MOXKHOCTM ~ MH(GOPMALIMOHHOM  cpeabl A
obecrieueHUs: IPOJYKTUBHOTO CaMOOOpa30BaHUs;

BJIAJICHUE KYJbTYpOH MBIIUICHHUS, CIIOCOOHOCTh K 0000IIEeHu!O,
aHaJIM3y, BOCHPUATUIO MH(pOpPMAIMM B 00JACTH €CTECTBEHHBIX HayK,

MOCTAHOBKE 1€l W  BBIOOPY TyTed ee  JIOCTIKEHUS B
npodeccuoHalbHOU chepe;

CIIOCOOHOCTH ~ PYKOBOJICTBOBAThCSI B CBOCH  JEATCIBHOCTH
COBpEMEHHBIMH  TPHUHIUIIAMH  TOJCPAHTHOCTH,  JUAloTa |

COTPYAHUYECTBA; FTOTOBHOCTh K B3aMMOJAEHUCTBUIO C KOJJIEraMu, pabore
B KOJUIEKTHBE;

TOTOBHOCTH MCIIOJIB30BaTh OCHOBHBIE METOABI 3aILUTHI OT BO3MOXKHBIX
MIOCJICACTBUM aBapuii, KaTacTpod, CTUXUMHBIX O€/ICTBUIA;

obiajaHie HaBbIKaMU 0€30MacHOW pabOThl BO BpeMs HPOEKTHO-
UCCIIEIOBATEIbCKOM M DKCIEPUMEHTAJIbHOW  JEATEIbHOCTH, IIPH
WCIIO0JIb30BaHUH JTA0OPATOPHOTO 0OOPYI0BAHMUS;

CIOCOOHOCTh MCIIOJIb30BaTh INPUOOPETEHHbIE 3HAaHUA W YMEHUS B
IIPAKTUYECKOHN AEATENbHOCTU U MOBCEIHEBHOM JKU3HU U1 COOIIOIEHUS
Mep MpOo(UIAKTUKU OTPaBJICHUN, BUPYCHBIX U JPYrux 3a0o0JjieBaHUH,
CTPECCOB, BPEIHBIX NPUBBIYECK (KypeHHs, aJKOTOJIM3Ma, HAPKOMaHUM);
IIpaBWJI ITOBE/ICHUS B IPUPOIHOM CpEIIE;

TOTOBHOCTb K OKa3aHMIO IIEPBOM IOMOILY IIPH TPABMAaX, POCTYIHBIX U
JPYyTUX 3a00J€BaHUAX, OTPABJICHUIX MHUILEBBIMU POTYKTaMHU.
2. MmemanpeomMemHbix:

OCO3HaHHE CoLMaIbHON 3HAYUMOCTHU CBOEH
npodeccun/cnenuanbHOCTH, oOnaanue MOTHBaILMEN K
OCYILIECTBIIEHUIO IPO(ECCUOHATILHON JeSITENbHOCTH;

NOBBIIICHUE WHTEJUIEKTYaJIbHOIO YPOBHSA B IPOLECCE H3YyUYCHUS
OMOJIOTMYECKUX SIBJICHWM; BBIJAIOMIMXCS JOCTHKEHUM Ouonoruu,
BOIIEAMIMX B  OOIIEUETOBEUECKYID  KYJIbTYPY;  CIOXHBIX U
IIPOTUBOPEUYUBBIX IYTEH Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISNIOB,
uaeu, Teopuid, KOHIENIMHA, TUNOoTe3 (O CYIIHOCTH M MPOUCXOKICHUU
KHU3HHM, 4YellOBeKa) B XoJe paldoThl € pa3IMYHBIMH HCTOYHUKAMHU
nH(popMaLnu;

CIOCOOHOCTh OPraHU30BHIBaTh COTPYJHHUYECTBO €AMHOMBIIIJIEHHUKOB,
B TOM YHCJIE€ C MHCIOJb30BAaHHMEM COBPEMEHHBIX HH()OPMAIIMOHHO-
KOMMYHMKAIIUOHHBIX TEXHOJIOTHH;

CIOCOOHOCTh MOHUMATh MPUHIMIIBI YCTOWYMBOCTH U MPOAYKTUBHOCTH
KUBOUW MPUPOJIBI, MMYTH €€ W3MEHEHHUS IOJ] BIUSHHUEM aHTPONOre€HHBIX
(GakTOpoB, CHOCOOHOCTH K CHCTEMHOMY aHAJIN3Y TJI00albHBIX
9KOJIOTMYECKUX MPOoOJIeM, BOIPOCOB COCTOSIHUS OKpPYKAOIIEH cpeabl U
PalMOHAIBHOTO UCIIOJIB30BAaHUS IPUPOJHBIX PECYPCOB;

yMeHHe OOOCHOBBIBaTh MECTO M POJb OHOJOTMYECKHX 3HaHWA B
MPaKTUYECKOH  AESTENTbHOCTH  JIIOACH, pa3BUTUH  COBPEMEHHBIX
TEXHOJIOTHH; OIpeNeNaTh >XUBble OOBEKThl B NPHUPOAE; NPOBOAUTH
HaOJIIO/IEHUsl 32 HKOCHCTEMaMH C IIEJbI0 MX ONUCAHMS U BBISIBICHHS

- TIpaKTHYECKHe 3aJaHus IO
pabore ¢  umHpOpMaUUeH,
JIOKyMEHTaMH, JINTEPATYpO;

- TMOJArOTOBKA W 3aIlUTa
HMHJBUYaTbHBIX u
IPYIITOBBIX 3amaHui
MIPOEKTHOTO XapakTepa,
-IOKIanbl ¥ pedepaTsl Ha
CeMHHAapax;

Dopmot OUeHKU
Ppe3yibmamusHocmu
obyuenus:

-HAaKOIMTE/IbHAS cucrema
0aoB, Ha OCHOBE KOTOPOit
BBEICTABIISICTCS UTOTOBAst
OTMETKa;

-TpaauIMOHHAs cucrema
OTMETOK B Oaiumax 3a KaxIyio
BHIIOJTHEHHYIO ~ paboTy, Ha
OCHOBE KOTOPBIX BBICTABIISAETCS
UTOTOBAsi OTMETKA.




€CTECTBEHHBIX UM  AQHTPONOICHHBIX  HM3MEHEHWH; HaXoAUTh W
aHATM3UPOBATh HH(POPMAIIHIO O KUBBIX 00BEKTaX;

CIOCOOHOCTH MPUMEHSITh OMOJIOTMYECKUE U SKOJOTHYECKHE 3HAHUS IS
aHaJIN3 MPUKJIAJHBIX TPOOJIEM XO3sIICTBEHHOM 1€ATEIbHOCTH;
CIOCOOHOCTh K CaMOCTOSITEIbHOMY TPOBEJCHHUIO HCCIIEIOBaHUM,
MIOCTAaHOBKE E€CTECTBEHHO-HAYYHOTO SKCIEPUMEHTa, HCIIOIb30BAHUIO
MHOOPMALIMOHHBIX ~ TEXHOJOTUH A pelIeHUS  HAy4YHBIX U
npodecCHOHANBHBIX 3a/1a4;

CIOCOOHOCTH K OILIEHKE 3TUYECKUX aCIEKTOB HEKOTOPBIX MCCIIETOBAHUIMA
B oOjactu  OMOTEXHOJOTHMH  (KJIOHUPOBAHHE, HCKYCCTBEHHOE
OIUIOOTBOPEHUE);

npeoMemHoix:

c(OPMHPOBAHHOCTh TMPEJICTABICHUA O POJIM M MecTe OHOJIOTMU B
COBPEMEHHOW HAy4YHOH KapTHHE MHpa; MOHMMaHUE POJIH OHOJIOTUH B
dbopMupoBaHuu Kpyrosopa u (GYHKIHMOHAJIBHOW TPAMOTHOCTH IS
peleHHs MPaKTHYECKUX 3a7ay;

BIIJICHHE OCHOBOIOJArallMMU TOHATUAMU W TPEJCTABICHUSMU O
KUBOHW TPUPOJIE, €€ YPOBHEBOHM OpraHM3ALMU M HBOJIOIUH; YBEPEHHOE
M0JIb30BaHKE OMOJIOTHYECKON TEPMUHOJIOTHEH 1 CUMBOJIHMKOM;
BJIaJICHHE OCHOBHBIMU METO/IaMU HAYYHOTO MTO3HAHHMS, UCTIOIH3yEMBbIMHU
npu OMOJIOTHUECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB M IKOCHCTEM:
OMKMCaHUEM, M3MEpPEHHEM, MPOBEJICHHEM HAONIOJACHUIA;, BBIIBICHUE U
OLIEHKA aHTPOIIOTEHHBIX U3MEHEHUH B IPHPO/IE;

c(OPMUPOBAHHOCTh YMEHHI OOBICHITH PE3YIbTAThl OHMOIOTUYECKUX
SKCIIEPUMEHTOB, pPelIaTh dJIEMEHTapHbIe OMOJOTUYECKHE 3a/1a4H;
c(OPMHPOBAHHOCTH COOCTBEHHOM TO3WIMH 10 OTHOLICHHIO K
Ouosiornyeckoii mHQGOpMAIMK, MOTy4yaeMOil M3 pPa3HbIX HCTOYHUKOB,
rJ100aTbHBIM SKOJIOTHYECKUM MPOOIeMaM U MyTSAM UX PEIICHUS.




