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MACIIOPT MNMPOIMPAMMBI ANCUUNTTINTINHDBI OA4.08 BNOJ10T A

1.1 O6nacTb NPUMEHEHNA NPOrpamMmbl
Paboyas nporpamma y4ebHON AWUCUMMAMHBI  ABMSETCA YaCTblO  MPOrpammbl
NOArOTOBKWN CMeunasincToB cpefHero 3seHa B cootBeTcTBMM ¢ PIOC CI1O no
cneunanbHocT  13.02.07 SnekTpocHabXeHue (No oTpacnsam).
[aHHad  gucumnanHa  mM3yyaetcd C yyeToM  npodhmns  Mosly4yaemoro
npodeccroHanbHOro obpasoBaHus.
CocTtaBneHa B COOTBETCTBMM MPUMEPHOM MPOrpaMMon yyebHOW AWUCLUMNIINHGI
«bvonorna»  ona Npog)ecCMOHaNbHbIX — 00pa3oBaTe/ibHbIX — OpraHm3auuia,
PEKOMeH0BaHHbIX DefepaibHbIM rOCYAaPCTBEHHBIM aBTOHOMHbIM YUpeXXaeHeM
«®Pefiepa/ibHbI UHCTUTYT pa3BuTua obpasoBaHus» (PrAY«PUPO») B KayecTse
NMPUMEPHOM  Mporpammbl A8 peaim3auum  OCHOBHOW  MpodiecCMOHabHOM
obpaszoBaTenibHO nporpammbl CIMO Ha 6a3e OCHOBHOro 06Llero obpasoBaHWsA C
nonyyeHnem cpefHero oobulero obpasosaHusa (Mpotokon Ne 3 ot 21 uions 2015 r.
PerncrpaumoHHblil Homep peueH3nmn 382 ot 23 ntons 2015 1. PrAY «dUPO»).

1.2.  MecTo y4yebHOM  AUCUMNIMHBI B CTPYKTYpe  OCHOBHOW
npogeccnoHasibHOM 06pa3oBaTebHON NPOrpPaMMmbl:
O6Lleobpa3oBaTe/bHbIN LMK/, 6a30Bble AUCLUUMNIINHDI

1.3. Lenin v 3agayum yyebHoW ancumninHbl — TpeboBaHUA K pesynbTaram
OCBOEHUSA Yy4eOHOWN AUCLNNIINHDI:
Cofiep)XaHune nporpammbl y4ebHOW AUCUMNANHBI «BUOMorns» HanpasneHo Ha
LOCTVKEHME CNefyowWwnx Lenei:

* [10/1y4eHne (PyHAaMeHTa/bHbIX 3HaHMI 0 Broniormyeckmx cuctemax (Knetka, Op-
raHusm, Monynaumsa, Bug, 3kocncrema); UCTOPUN Pa3BUTUSA COBPEMEHHbIX NPea-
CTaB/IEHMI 0 XXMBOI NPUPOAE, BbIAAIOLMXCA OTKPLITUAX B OMOMOrMYECKOW HayKe;
pO/IM GO0 MYECKOI HAYKN B (DOPMUPOBAHUIN COBPEMEHHOM eCTECTBEHHOHAYUHO
KapTWHbI MUPa; METOAaxX HayYHOro MNo3HaHus;

*0B/1aJeHNEe YMEHNSAMWN NOTMYECKM MbIC/IUTb, 060CHOBLIBATL MECTO U POJib BMONO-
FMYECKNX 3HaHWI B NPaKTUYECKOW AeATeNIbHOCTU NH04eN, pa3BUTUM COBPEMEHHBIX
TEXHOJIOTNIA; ONPeAeNsTh XUBble 00bEKTbI B MPUPO/E; NPOBOAUTL HAONIOAEHWS 3a
9KOCUCTEMAaMU C LIeNbHO MX OMUCAHNSA U BbISIB/IEHNS €CTECTBEHHbIX Y aHTPOMOreHHbIX
N3MEHEHWNI; HAXOANTb N aHaIM3MPOBATb MH(OPMALMIO O XKMBbIX 0ObEKTaX;
*pa3BuTME MO3HABATE/IbHbIX UHTEPECOB, MHTENNEKTYa/TbHbIX Y TBOPYECKUX CMOCO6-
HOCTen oOy4aroulmMxca B MNpouecce U3yvyeHUs  OMONMOTMYECKMX  SBNEHUNA;
BblAAtOLLMXCA AOCTVXKEHNA BUONOrNA, BOLLEALUNX B OOLLIEYE/IOBEYECKYIO KY/bTYPY;
C/TIOXXHbIX W MPOTUBOPEUMBBLIX NYTEA Pa3BUTUA COBPEMEHHbIX Hay4HbIX B3r/S40B,
naen, Teopwuid, KOHUENUWA, runote3 (0 CYLWLHOCTM W MPOUCXOXAEHUN KU3HU,
4yenoBekKa) B Xofe paboTbl C Pa3IMYHbIMN UCTOYHMKAMW MH(OPMaLLUN;



e BOCMUTaHWE YOEXAEHHOCTU B HEOOXOAMMOCTU TMO3HAHUS XXMBOW MPUPOAbI,
HeobX0AMMOCTW pauMOHaIbHOr0 NPUPOAOMNOb30BaHNSA, GEPEXXHOr0 OTHOLLEHWUA K
MPUPOAHBIM pecypcaM 1 OKpy»KatoLlen cpefe, CO6CTBEHHOMY 3[0POBbIO; YBaXKEHWS
K MHEHWIO OMMNoHeHTa Npu 06CyXXAeHNN B1ONOrNYECKNX NPOB/IEM;

*/ICMONb30BaHNE  MPUOOPETEHHbLIX  OMOMOTMYECKUX  3HAaHWA WM YMEeHUA B
MOBCEAHEBHOM YKM3HW [N OUEHKW MOCNeACTBUA  CBOeW  AeaTenbHocTn (U
[eATeNIbHOCTU APYrUX Mofeid) No OTHOLLEHWIO K OKpY)XatoLlei cpefe, 340PO0BbHO
Apyrux nogein n cobCTBEHHOMY 3[0POBbIO; 000CHOBaHWE W COGMKOAEHME Mep
NPoMNaKTNKN 3a60/1eBaHMIA, OKa3aHVe NepBor MOMOLLM NpKu TpaBMax, cobntoaeHme
npaBu/ NOBELEHNSA B NPUPOAE.

B pesynbtate u3yydyeHUst y4yebHOW AuCUMNANHBI «Bronorus» oby4daroLniics
A0/HKeH 06/1a4aTh 06LLMMN KOMMETEHUNAMN:

OK 02. OcyuwecTtsnatb MNOWUCK, aHain3, WHTEPMNpPeTauuio MHHopMaLmu,
Heob6XoAMMOMI NS BbIMO/IHEHMS 3a4a4 NPOMeCCNOHaNbHON AeATeIbHOCTH.

OK 03. TlMnaHupoBaTtb 1 peasv30BbiBaTb COOCTBEHHOE MPOgecCUOHaNbHOE U
JMYHOCTHOE pasBuUTHe.

OK 05. OcyullecTBnaTb YCTHYHO W TMUCbMEHHYID  KOMMYHMKaUMlO Ha
rocyJapCTBEHHOM A3blke C Y4eTOM OCOOEHHOCTE COLMaNbHOro M Ky/bTYPHOro
KOHTEKCTA.

OK  06.MMposBnaTtb rpaXXgaHCKO  —  MaTpUOTUYECKYHO nosuumio,
[JEMOHCTPUPOBaTb  OCO3HAHHOE  MOBefeHWe Ha  OCHOBe  TPaAMLUMOHHbIX
06LLIeYesI0BEYECKMX LLIeHHOCTEMN.

OK 07.CopenicTBOBaTb COXPaHEHUIO OKpY>KatoLLiew cpefpl,
pecypcocbepexxeHunto, 3heKTUBHO AeCTBOBaTb B Ype3BblUaHbIX CUTYaLKsX.

OK 09. Ncnonb3oBaTb MHNOPMALMOHHbIE TEXHOMOTMU B NPOJeCCUoHaNbHOM
[eaTeNbHOCTW.

OcBOeHVe cofepXaHus yyebHON aucuMnIuHbl  «buonorusa», obecreumsaert
[AOCTUDKEHME CTYLleHTaMu CeayroLLnX pe3y bTaToB:

* IMYHOCTHbIX:

- ChopMMPOBAHHOCTL  YyBCTBA TOPAOCTM W YB&KEHUSA K  UCTOPUU
[OCTVDKEHVAM OTeYeCTBEHHON GMOMOrMYecKon HayKu; NpeacTaBNeHns O Le/IoCTHO
eCTEeCTBEHHOHAYYHOW KapTHe MUpa;

- NMOHMUMaHVe B3aMMOCBA3M M B3aMMO3aBMCUMOCTU ECTECTBEHHbIX HayK, WX
BIMSHUA  HA  OKPY)XXalOWyt  cpedy, 9KOHOMWYECKYHD,  TEXHOJ/IOTMYECKYHO,
COLMAIbHYHO U 3TUYECKYHO Chepbl AesTe/IbHOCTU Ye/l0BEKa;

- CMOCOBGHOCTb WMCMOMb30BaTb 3HAHMS O COBPEMEHHOW eCTeCTBeHHOHay4HOW
KapTMHe Mupa B 00pa3oBaTe/lbHOM W NPOGECCUOHANTbHOW  LeATeNlbHOCTY;
BO3MOXHOCTM  MH()OPMaUMOHHON  cpedbl  ANnd  0b6ecneyvyeHns MNPOLYKTUBHOIO
camoobpa3oBaHus;

- BfafeHne KynbTypOMl MbILLNEHNS,, CMNOCOOHOCTb K O606LLEHWNIO, aHasIn3y,
BOCNPUATUIO MHOPMaUMM B 001aCTM eCTECTBEHHbIX HayK, MOCTAaHOBKE Lenn u
BbI6OPY NyTeil ee AOCTUXEHNSA B NPOGeCCUOHaNbHOM cepe;

"
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- CMOCOBGHOCTb PYKOBOACTBOBATHCA B CBOEM [AeATe/IbHOCTU COBPEMEHHbLIMU
NpUHUMNAMN  TONMEPaHTHOCTK, AManora W COTPYAHWMYECTBA; TOTOBHOCTb K
B3aVIMO/ENCTBMIO C KOJINIeraMu, paboTe B KOMNEKTUBE;

- FOTOBHOCTb MCMOJIb30BaTb OCHOBHble MeTOAbl 3aWyTbl OT BO3MOXHbIX
nocneAcTBuiA aBapuii, KatacTpod), CTUXMINHLIX 6eCTBUNA;

- obnagaHve HaBblkamMy  6e30racHoOM  paboTbl BO  BPeEMS  MPOEKTHO-
MCCEeL0BATENbCKON N 3KCNEPUMEHTA/IbHON [eATeNIbHOCTU, MPU  UCNOb30BaHNN
nabopaTopHOro 060pyA0BaHUS;

- CMOCOBGHOCTb  MCMOMb30BaTb  MPUOOPETEHHbIE  3HAHWUA W YMEHUS B
MPaKTUYECKON [AeATeNlbHOCTU W TMOBCELHEBHOW >KWU3HW [ANS  COOMOAeHUA  Mep
NPOMUNAKTUKN OTPAB/EHWIA, BUPYCHbIX U ApYruX 3ab0neBaHniA, CTPECCOB, BPeAHbIX
NpuBbIYEK (KYPeHWsi, a/IKoroin3Ma, HapKoMaHun); npasui NOBeAEHNS B NPUPOAHON
cpese;

- FOTOBHOCTb K OKa3aHW0 NepBoi NOMOLLM Npy TpaBmax, NPOCTYAHbIX U ApYruX
3ab60/1eBaHNAX, OTPaBNEHUAX NMULLEBLIMU MPOAYKTaMMU;

* MeTanpegmeTHbIX:

- OCO3HaHWe COUMa/IbHOM 3HAYMMOCTM CBOe npodeccum/cneumansHOCTH,
06/1aiaHne MOTMBALMEN K OCYLLECTB/IEHMIO NPOMECCUOHA/IbHON AeATeNIbHOCTH;

—  TOBbIWEHWE  WHTENNEKTYa/lbHOM0  YPOBHA B MpoLecce  M3yYeHus
OMONOrNYECKNX SBNEHWIA; BbIAAKOLUMXCA [OCTVMDKEHWIA 6GMOMNOrMKM, BOLLEALWNX B
006LLIeYe/IOBEYECKYD  KYNbTYPY; C/IOXHbLIX W MPOTMBOPEUMBLIX MyTel pPasBUTUA
COBPEMEHHbIX Hay4HbIX B3rns40B, Naei, TeOpuiA, KOHLENUWIA, TMnoTe3 (0 CyLHOCTH
M NPOUCXOXKAEHUM XXM3HW, Ye0BeKa) B Xo4e paboTbl C pasfIMyHbIMU UCTOUHUKAMU
NH(opMauun;

- CMOCOBHOCTbL OPraHmn30BbIBaTb COTPYLHNYECTBO eANHOMBILL/IEHHWKOB, B TOM
4unce C UCMoJb30BaHNEM COBPEMEHHbIX NH(POPMALMOHHO-KOMMYHMKALMOHHbIX
TEXHOMOMiA;

- CMOCOOHOCTb MOHMMATb NPUHLMMbI YCTOMYMBOCTM 1 NPOLYKTUBHOCTU XXNBOM
Npupoabl, NYTU ee U3MEHEHMS NOJ, BANAHWEM aHTPOMOreHHbIX (haKTOpoB, CMOCO6-
HOCTb K CUCTEMHOMY aHa/in3y rnobasibHbIX 3KON0rMyeckmx npobnemM, BONpoCcos
COCTOSIHWUA OKPY)KatoLLeil cpefbl Y pauyoHaIbHOro UCNO/Mb30BaHNA NPUPOAHbIX
Pecypcos;

- yMeHne 000CHOBbIBaTb MECTO W  pPONb  OMONOrMYECKUX 3HaHWA B
NPaKTUYeCKOW [AeATeNIbHOCTM  JIOAEN, PasBUTUM  COBPEMEHHbIX  TEXHOJIOTUNA;
OMpefensTb XuBble 06bEKTbI B NMPUPOAE; NPOBOAUTL HAONIOAEHMS 3@ 3KOCUCTEMaMM
C LefIbl0 UX OMUCaHWA N BbISB/IEHNA €CTECTBEHHbIX M aHTPOMOreHHbIX U3MEHEHUI;
Haxo4AUTb N aHaIM3MPOBATb MH(OPMALMIO 0 XXUBLIX 00BEKTAX;

- CMOCOBGHOCTb MPUMEHATL OMONOTNYECKMe W 3KOJIOTUYECKME 3HaHUA [ANs
aHa/M3a NpuKnagHbIX NPo6/1IeM X03ANCTBEHHON AeATENbHOCTH;

- CMOCOOHOCTb K CAMOCTOSATE/IbHOMY MPOBEAEHMIO UCCEeA0BaHNIA, MOCTAHOBKE
eCTECTBEHHOHAYYHOI0 3KCMEepUMEHTa, WCMOJ/b30BaHUIO  MH(OPMALMOHHBIX Tex-
HOJIOTUIA 4151 PELLEHNS Hay4YHbIX U NPOECCUOHA/IbHBIX 3aay;

- CMOCOOHOCTb K OLEHKe 3TMYECKMX acnekTOB HEKOTOPbIX WCCNefoBaHUA B
0bnacTu 6MOTEXHONOrNN (KNOHNPOBaHWNE, MCKYCCTBEHHOE OMJI040TBOPEHNE);

* NPeAMETHbIX:



- chopMMPOBAHHOCTb  MPEACTaB/IEHWA O PO U MecTe 6uonorum B
COBPEMEHHON HAy4YHON KapTWHE Mupa; MNOHUMaHue poau  6uonorum B
(hopmMypoBaHMM  Kpyrosopa W (YHKUMOH&/IbHOW TPamMOTHOCTU A1 PeLUeHns
MpaKTUYeCKMX 3ajau;

- B/lafleHNe OCHOBOMOMAraloWMMM NOHATUAMU U NPEACTaBMEHNAMU O >KMUBOW
NpuYpoje, ee YPOBHEBOW OpraHu3aLMmn 1 3BOIKOLUN; YBEPEHHOE NOJ/b30BaHNe 61ono-
FMYECKO TEPMUHO/OTNERA U CUMBONMKOM;

- B/lafieHVe OCHOBHbIMW METOAMW HAYYHOI0 MO3HaHWS, UCMO/b3yeMbIMI MPK
OMO/TIOTNYECKMX WCCNEA0BaHMAX XMUBbIX OOBEKTOB M 3KOCUCTEM: OMUCAHWEM, W3-
MepeHVeM, NpoBefeHeM HabNIOAEHWIA; BbISB/IEHME N OLEHKA aHTPOMOreHHbIX
N3MEHEHWIA B MPUPOLE;

- COPMMPOBAHHOCTL  YMEHWUI  OODBACHATb  pe3ynbTaTbl  OMOOTUYECKMX
9KCMEePVMEHTOB, peLlaTh 3/1leMeHTapHble 61ON0rnYecKue 3afauu;

- ChopMMPOBAHHOCTb COGCTBEHHOM NO3ULMKN MO OTHOLLUEHUIO K BMOOrNYECKOA
MH(opMaL MK, NONYYaeMON 13 pasHbIX NCTOYHWKOB, I106a/1IbHbIM 3KOI0MMYECKUM
npo6nemam 1 NyTAM UX PeLleHuns.



2. CTPYKTYPA 1 COAEP>XAHWE YUYEBEHOW ANCUUMTNHBI

2.1. O6BbEM yUeOHOM ANCUMNNVHBI U BUAbI y4ebHOW paboTbl

Bug y4ebHow paboThbl

O6bem yacoB

MakcumanbHas yyebHas Harpyska (BCero) 78
Ob6s3aTenbHasa ayanTopHasa ydebHasa Harpyska (Bcero) 78
B TOM YmCrie:

TEOPETUYECKUX 3aHATUIA 50
npakTuyeckme paboTbl 18
JlabopaTopHble paboThbl 10

CamocTodaTeNnbHas paboTta cTyfeHTa (BCero)

B TOM YUCJIE:

MoaroToBKa pegepartos, OKNAN0B

PeLleHne reHeTUYeCcKnx 3agau

CocTaBnieHue 1 3arnoiHeHne TabnuLbl, KpoccBopaa

MoAroToBKa NpeseHTaLmm

B cootBeTCcTBUN C yLIE6HbIM niaHoOM Mo wuToramMm wu3yyvyeHua AucUuunInHbl BO 2 CemMecTpe

06yyaroLmecs caatoT AnddepeHLMPOBaHHbIN 3a4eT.




2.2. TemaTnyeckuin nnaH n cogepXkaHue yvebHon gucumnaniel O.08 bronorus

HanmeHoBaHve pa3aenos CofepxxaHue yyebHoro marepuasna, nabopaTtopHble paboThbl U O6bem | YpoBeHb Y4yebHo-
nTem npakKTUYyecKme 3aHATUSA, CAMOCTOATE/IbHAsA paboTa 0by4atoLmxcs, 4yacoB | OCBOeHUA MeTOoAMYecKoe
KypcoBasi paboTa (NPoeKT) (ec/m NpefyCMOTPEHbI) obecneyeHne
1 2 3 4
MepBblin cemecTp 34
BBegeHume. 2
Cofiep>XaHue y4ebHOro Matepuana 2 1
OObekT u3ydeHus 6uonormm — >xuead npupogda. [puM3HaKM XKMBbIX B.M.KOHCTaHT\HOB,
OpraHn3moB M1 UX MHOroobpasue. MeTo/bl MO3HaHUA XKUBOW NpUpoabl. Ponb A.T".Pe3aHoB,
OMONOrNYeCKUX TEOPUA, WAeR, runotes B (HOPMUPOBAHWUM COBPEMEHHOIA E.®.daseeBa
€CTECTBEHHO — HaY4YHOWN KapTWHbI Mypa. 3Ha4YeHne 6MONOrMn NP OCBOEHUN Obuwasa  6uonorus.
npodeccuii 1 cnewmanbHOCTel cpegHero NPoeccMoHanbHOro 06pasoBaHums. N3pnaHne?,
cTepeoTunHoe. M.,
N3paTenbcKuin
LUeHTp «AKagemunsa»,
2015.(1) c.4-8
Pasaen 1 YuyeHne 0 KNeTKe. 14
Tema 1.1 Cofiep>XaHve y4ebHOro Matepuana 4 2
XUMUUecKas Knetka — a3neMeHTapHad >umBas CUCTEMA W OCHOBHad CTPYKTYpHO-
OPraHM3aLNs KIETKM. (PYHKUMOHaNbHaA efuHMLa BCeX >XMBbIX OpraHu3MoB. KpaTkasa uctopus
N3y4eHNsa KNeTKU. XMMUYecKas opraHusaums Knetku. OpraHuveckue u
HeopraHuyeckune BeLLEeCTBa KNETKN U XMBbIX OpraHu3MoB. Besiku, yrnesosbl,
NMNUAbI, HYKNenHOBbIE KUCNOTbI U UX PO/ib B K/ETKe.
Tema 1.2 Cofiep>XaHve y4ebHOro matepuana 4 2-3
CTpOEHMe 1 thyHKLMN [MpoKapnoTnyeckme 1 yKapnoTuyeckmne KNeTku. Bupycobl Kak HEKIETOYHaA 2 (1) c.10-25.
KITETKUL (hopma XM3HM M UX 3HayeHWe. bopbba C BUPYCHbIMU 3ab0NeBaHMAMY
(Cnna v gp.) LuTtonnasma n KnetovHas MemopaHa. OpraHonbl KNeTKu.
JabopatopHas pa6ota Ne 1. PelueHwve 3a4a4 no MOMEKYNSAPHON 61Monormu. 2
Cofiep>XaHve y4ebHOro Mmatepuana 2 1
Tema 1.3 = v
O6MeH BELLECTB U MnacTnyeckmi un SHEPreTMHecKmit 06MeH. CTpoeHMe 1 (hyHKLMM XPOMOCOM. (1) c. 30-36.
OHK HocuTtenb HacnefAcTBeHHON WHgopmaumn. Pennukaums OHK. TeH.
npespaLleHne sHeprun B "
KIETKE. "eHeTMyecKnii Kod. bruocuHTe3 6enka.
Cofep)xaHue y4ebHOro Matepuana 4 2-3




Temald KneTku u wux pasHoobpasne B  MHOFOK/IETOUHOM  OpPraHu3Me. 2 (1) ¢.39-44.
PKN3HEHHBIN LIMKN AunhdepeHLMpoBKa KNETOK. KneTouHas Teopus CTPOEHWS OPraHU3MOB.
KNETKW. MuT03. LINTOKMHES.

MpakTnyeckas pabota No 1. PelueHve ynpaxHeHuii no teme «Knetka. 2

Pa3pen 2 OpraHusm. PasmHoXeHWe N UHANBUAYaIbHOE pasBUTne 4
OpraHun3MosB.

Tema 2.1 Cofep)xaHue y4ebHOro Matepuana U 2 2
PasMHOMNEHME Opl’jiHl/I3M. MHoroo6pasue opraH13moB. PasMHOXeHWe — BaKHelLLee (1) c. 44-46.
OpraHN3MOB. CBOWCTBO OpraHn3MoB. becrosioe 1 nosioBoe pasMHOXeHue. Menos.

Ob6pasoBaHue MoJIOBbIX KIETOK U OM0A0TBOPEHME.
Tema 2.2 CopepxkaHune yqe6Hvoro mMaTepuana 2 2-3
VHANBUayabHOe AMOpUOHa/IbHBINA 3Tan OHTOreHesa. OCHOBHble CTaAMM 3MOPUOHANIBHOIO
Pa3BITME OPFraHM3MOB, passuTus. OpraHoreHes. |10CT3M6pI/IOH&J'IbHO€ pasButne. CXOACTBO
NHanBUayabHoe 3aPOAbILIEA  MPEACTaBUTENEN  PasHbIX  FPYMM  MO3BOHOYHBIX  KaK
pasBUTHE YenoBeKa. CBMAETENbCTBO WX 3BOMKOLUMOHHOINO poAactea. [MpUUMHbLI HapyLleHWA B

pasBUTMN OpraHu3mMoB. PenpoayKTUBHOE 340poBbe. locneacTensa BAUAHUSA

a/IKOro/if, HWKOTUHA, HAPKOTUYECKUX BELLECTB, 3arpAsHeHWs cpefbl Ha

pa3BUTME Ye/I0BEKa.

Pa3gen 3 OCHOBbI FeHETUKN N CeNeKLNN. 14

Tema 3.1 Cofiep>xaHue y4yebHOro Mmatepuana: 6 2-3
OCHOBbI yUeHNs! 0 ['eHeTnKa — HayKa 0 3aKOHOMEpPHOCTAX HacneACTBEHHOCTN N U3MEHUYMBOCTU 4 (1) ¢.59-64.
HaC/IEICTBEHHOCTM 1 opraHuamoB. [.MeHAenb-0CHOBOMOMOXHUK — FTeHETUKKN.  [eHeTuyeckKas
U3MEHUNBOCTI. TEPMUHONOTNA M CUMBOMMKA. 3aKOHbl TEHETUKKM, YCTaHOB/IEHHbIE

I".MeHgenem. MoHornbpugHoe 1 OWrMO6pUAHOE  CKpeluBaHue

XpOMOCOMHasi  TeOpWUA  HaCNefCTBEHHOCTW. B3aumopeinctsme  reHoB.

"eHeTnka nona. CuensieHHoe C NONOM HacnefoBaHue. 3HayYeHUe TeHeTUKM

ONA - CenekumMn n MeguumHbl. HacneacTBeHHble 00Me3HW 4enoBeka, WX

MPUYUHBI U NPONIAKTUKA.

JNabopaTopHas pa6ota Ne 2. M3yuyeHne HacnefoBaHUSA Mpu3Haka B CEMbe 2

MCNO/b3YS FreHeasiornyecknii MeTog,
Tema 3.2 Cofep)xaHue y4ebHOro Matepuana 4 2-3
3aKOHOMEPHOCTM HacnefcteeHHas, nnm reHOTMMNUYeckKas, N3MEHUYMBOCTb. 2 (1)c. 65-71.
NSMEHUYMBOCTM. MogudrkaunmoHHasa, WM  HeHacnefiCTBeHHas, W3MeHUMBOCTb. [eHeTuka

yesioBeka. ['eHeTMKa n MeAuLMHa. MartepuanbHble OCHOBBbI
HacneACTBEHHOCTN M U3MEHYMBOCTW. [€HETUKA W 3BOMIOLMOHHAA Teopus.
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"eHeTVKa Nonynsyuia.

MpakTnuyeckas pabota Ne2. N3yyeHne N3MEHUYMBOCTU Y OpraH3MOB.

Tema 3.3 ["eHeTKa — TeopeTnyecKas OCHOBa cenekuun. OQoMallHBaHNE XXUBOTHbIX U 4 (1)c. 114-119.
OcCHOBbI cenekunmn BblpalMBaHue KyNbTYPHbIX PaCTeHWIn — HavasibHble Tarnbl CeNEKUUN. YUYeHune
PacTeHUI, XXUBOTHbIX 1 H./. BaBuioBa 0 LEHTpaxX MHOroobpasusi U MPOUCXOXAEHUS KYNbTYPHbIX
MUKPOOPraHn3moB. pacTeHnii. OCHOBHble MeTOfbl CeNnekuuu: rmopuamsaums U MUCKYCCTBEHHbIN
oT60p. OCHOBHbIE [OCTMXKEHWS COBPEMEHHON  Cenekunn  KynbTYPHbIX
pacTeHWUiA, [OMALLUHUX >XMBOTHLIX M MWKPOOPraHW3MoB. BuoTexHonorus, ee
[OOCTUDKEHUS W MEPCMEKTUBbLI PasBUTUA. ITUYECKME acrneKTbl HeKOTOPbIX
[OCTVXKEHMIn B 6MOTEXHONOrMW.  KNOHWpOBaHWe XXMBOTHBIX (MPOo6iemMbl
K/IOHVPOBaHWS Ye/IOBEKA).
Nekunn- 26
NabopaTopHble paboThbl -4
[MpakTnyeckune paboThbl - 4
BTopoii cemecTp 44
Pasgen 4 [NponcxoxaeHne 1 pasBUTUE XXU3HU Ha 3eMsie. DBOIFOLMOHHOE YYeHNe., 18
Tema 4.1 Cofep>xaHue y4ebHOro Matepumana: U 4 2-3
MpovcxoxaeHme n ["MNoTesbl NPOUCXOXKAEHUA XKNU3HWN. M3yUyeHne OCHOBHbLIX 3aKOHOMEPHOCTEN (1) c.181-193
BO3HWUKHOBEHUSA, pPasBUTUA U CYLLECTBOBAHUA XM3HWM Ha  3emne.
HayvasibHble 3Tans.l
Pa3BUTIS XKI3HM Ha YCNOXXHEHWE XMBbIX OpraHW3MOB B MnpoLiecce 3Bonoumn. MHoroobpasue
3eMe. YKMBOro Mmnpa Ha 3em/ie 1 COBPEMEHHASA ero opraHusaums.
NabopaTtopHad pabota Ne3. 3IKcnepuMMeHTa/lbHble  [0Ka3aTe/bCTBa 2
HEBO3MOXXHOCTM CaMO3apOXKAEHNSA XXN3HN Ha 3emie.
Cofep>xaHue y4ebHOro Mmatepuana: 6 1
Tema 4.2 =
NcTopus pPa3BUTUS 3HaueHwue paboT K.JInHHes, XK.b.J/lamapka B pa3suTum 3BO/OLMOHHbIX MAiEN 4 (1) c.114-116,
9BOMIOLMOHHBIX MAEii. B Guonorun. SBOMOUMOHHOE Yy4yeHMe Y.[apBMHa. ECTeCTBEHHbIi 0T60pv. 124-131.
Ponb  3BOMIOLUMOHHOINO  y4eHUss B (JOPMUPOBAHMM  COBPEMEHHOM
eCTeCTBEHHOHaY4YHOW KapTVHbI MUPa.
MpakTunyeckas pabota Ne 3. PelleHmne ynpaxHeHnin no Teme «Pa3sutue 2
3BOJTHOLMOHHbIX UAel».
CopepxaHue y4yebHOro Matepuana: 8 1
Tema 4.3 KoHuenuus suga, ero Kputepuu. onynauma CTPyKTypHasa eavHuLa Buaa u 4 (1) c.150-181.
Mukpossonoums asonouun.  swxkyuwme cunbl 3Bonoumn.  CUHTeTMYecKas  Teopwus
MaKpo3BO/IOLMA. agonouun.  Mukpossonouma.  COBpPeMeHHble  MpPeACTaB/ieHUs 0

Bugoo6paszoBaHnn(C.C.YeTBepukos, V.. LLimanbrayseH). Makpo3Bonouus.
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JlokazaTtenbCcTBa 3BOMOLMU. CoxpaHeHMe 6GMONOrMYECKOro MHOroo6pasus
KaKk OCHOBa YCTOWUMBOCTW GMOCHEPbI U MPOrPECCUBHONO €e PasBUTUS.
MpUUMHBI BbIMUPaHWs BUAOB. OCHOBHblE HarpaBfeHWsi 3BOMHOLMOHHOIO
nporpecca. bronoruyeckuii nporpecc 1 61oNOrMYecKuin perpecc.

MpakTnyeckas pabota Ne 4. M3yyeHue MpMcnoco6/ieHniA OpraHn3mMoB K 2
YC/IOBUAM CYLLECTBOBAHUS.
NpakTnyeckas paboTa Ne5.CpaBHUTEbHO - aHatoMmmyeckas 2
XapakTepucTka CKefeTa  CBOOOAHBLIX — MEpPefHWX  KOHEYHOCTen Yy
npefcTaBuTeNelt pasHbIX KNacCoB MO3BOHOYHbIX XXMBOTHbIX.
Pa3gen 5 IMpouncxoxaeHne yenosekKa.
CopfeprkaHue y4yebHOro Matepuana: 2
Jsonouma  npumatoB. COBpPEMEHHbIE TUMNOTE3bl O  MPOUCXOXAEHUN (1) c. 182-191.
yenoseka. JlokasaTenbCTBa POACTBA Ye/loBeKa C  M/IEKONUTAOLLUMU
XXMBOTHbIMU. JTanbl
3BOMOUMM  4yenoseka. Yenoseueckue pacbl. PoACTBO M edMHCTBO
NPOUCXOXAEHNA YenoBeYeCcKnX pac. Kputmka pacusma.
Pa3gen 6 OCHOBbI 3K0/10TUN. 22
Tema 6.1 Cofep>xaHue y4ebHOro Matepuana: 12
SKO/ornsa Kak Hayka. 3Koornyeckme hakTopbl, UX 3HAYEHNE B XXU3HW OPraHnM3MoB. DKOMOrnyeckmne 6 (1) c.192-198.
cuctembl. Bugosas m NpoOCTpaHCTBEHHAA CTPYKTypa 3Kocuctem. [luliesble
CBA3WN, KPYrosopOT BeLleCTB UM MNpeBpalleHne 3HeprumM B 3KOCUCTeMax.
Me>kB10Bble B3aMIMOOTHOLUEHWS B 3KOCUCTEME: KOHKYPeHUMs, CUMOUO3,
XWULWHMYECTBO, MapasuTnam. FpuUmHbl YCTOMYMBOCTU WM CMEHbI 3KOCUCTEM.
Cykueccun.  WICKYCCTBEHHble  cooOLlLlecTBa —  arposkoCUCTEMbl U
YP603KOCUCTEMBI.
NabopatopHass pa6ota Ned. OnucaHMe aHTPOMOreHHbIX W3MEHEHWIA B 2
€CTECTBEHHbIX NPUPOAHBIX NaHALWAapTaX MECTHOCTU
NabopatopHas paboTa Ne 5. OnucaHme Xnnuia YenoBeka Kak MCKYCCTBEHHOW 2
3KOCUCTEMBbI.
MpakTnyeckaspaboTaNe6.CpaBHUTENbHOE onucaHue €CTECTBEHHbIX 2
NPUPOAHbLIX CUCTEM U arpo3KOCUCTEMbI.
Tema 6.2 CofepxxaHue yyebHOro matepuana: 10
Briocthepa — rnobasibHas | Yuenne B.W. BepHagckoro o 6uocdepe. Pofb OKMBbIX OPraHW3MOB B 4 (1) c. 198-205.

aKocucTema.
Buocdepa 1 yenosek.

ouocepe. bromacca. KpyroBopoT BaKHeWMLIMX OMOreHHbIX 3/1eEMEHTOB (Ha
npumepe yrnepoga, asora W [Ap.) B 6uochepe. Buochepa M 4enosek.
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N3veHeHnss B  Guoctepe. TlocneactBusi  AeATENIbHOCTM  YeNOBEKa B
OKpyXatowlelri cpege. BosgelicTBMe NPOM3BOACTBEHHON AeATENbHOCTM Ha
OKpYXKaloLlyro cpeay B 06nacTu cBoeilt 6yayulein npodeccun. MnobasnbHble
3KO/I0rnyeckme nNpobeMbl U NYTU UX PeLLEHNS.

JKONOrns Kak TeopeTmyeckas 0OCHOBA paLoHa/IbHOro NPUPOA0MNO/b30BaHNS U
oxpaHbl npupoabl. Hooctepa. MpaBuna noBefdeHWs NHOAEN B OKPYXKatOLLEN
NPUPOAHOA cpefe. BbepexxHoe OTHOWeEHMEe K OMOMN0rnyeckUM 0b6beKTam
(pacTeHMAM M XXMBOTHbLIM M UX CO0BLLLECTBAM) M UX OXPaHa.

MpakTunyeckas pabota Ne 7. BUOXMMUYECKMIA KPYrOBOPOT BELLLECTB B NPUPOLE. 2
MpakTnyeckas pabota Ne8. PeLleHve 3aaa4 Mo 3KON0TUN. 4
Paspnen 7. BnoHunka. 4
CopgepxxaHue yyebHOro matepuana: 2
PaccMoTpeHune OMOHMKOM 0COGEHHOCTel MOP(OGN3M0IOrNYECKON (1) c.206-216.
OpraHmM3aunmn >KMBbIX OPraHM3mMoB W WX WUCNONb30BaHUSA A1  CO34aHUA
COBEPLUEHHbIX TEXHWYECKMX CUCTEM W YCTPOMCTB MO aHaIoMMuM C XXMBbIMU
cuctemamn.  MpUHUMNBI XU NPUMEPbl  UCMOMb30BaHWA B XO3SICTBEHHOW
[eATeIbHOCTY NtoAen MOPHOPYHKLUMOHIbHBIX YepT OpraHu3aumMm pacTeHunia
YXVBOTHbIX.
AnhhepeHUpoBaHHbIN 3a4eT 2

Nekuyun -24
NabopaTopHble paboTbl — 6
MpakTuyeckue paboThbl - 14

VToro no gucumninHe (BCero)

78
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XAPAKTEPUCTUKA OCHOBHbIX BUAOB YUYEBHOW JEATE/IbHOCTU

CTYLEHTOB

Copep>kaHue 06y4eHns

XapaKTepucTNKa OCHOBHbIX BUAOB y4e6HOI AesATeNIbHOCTU

BBepeHne

O3HakoM/IeHVe C BMONOMMYECKUMM CUCTEMAMMW Pa3HOr0 YPOBHS:
K/NIETKOIN, OpraHn3moM, nonynsumen, 3KOCUCTEMOR, Grochepoi.
OnpegeneHvie ponn 6uonorunm B (HOPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHOHAy4YHOMW  KapTUHbl  MMpa U MPaKTUYECKOW
feaTensHoCT  ntofeil.  OO6ydeHWe  COGNIOLEHMIO  MpaBui
noBeAeHNs B Npupode,  OGEPeXXHOMY  OTHOLUEHWH K
OMonornyeckum 06bvekTaM (PacTeHMSIM U XXMBOTHBIM U UX
co00LecTBaM) U UX OXPaHe.

XMnyeckasa opraHusaymsa
KNETKN

YMeHVe NpoBOAUTb CPABHEHWME XMMMWYECKOW OpraHu3auum
YKMBbIX 1 HEXXMBbIX 06BEKTOB. MonyyeHne NpPeACcTaBIeHNsS 0 PO/K
OpraHWYecKmnXx 1 HeOpraHNYeCKMX BELLECTB B KNETKE.

CTpoeHMe 1 PYHKLUN KNETKM

3yuyeHne CTPOEHMS KNETOK 3yKapuoT, CTPOEHUS 1 MHOroo6pasus
KNEeTOK PacTeHWUI M XKMBOTHBLIX C MOMOLLbIO MUKPOMpPEnapaTos.
HabntofeHne KNeTOK PacTeHWU U XKMBOTHBIX MOA MUKPOCKOMOM
Ha roTOBbIX MVKpOMNpenapaTax, X ornmcaHue.

MpUroToBneHne 1 OMUCaHME  MUKPOMPenapaToB  K/ETOK
pacTeHuii. CpaBHEHVE CTPOEHUS KNETOK PACTEHUA M XKMBOTHbIX
Mo roTOBbIM MMKpOMNpenaparam.

O6MeH BeLecTB 1
npeBpaLleHne 3Heprum B
K/IeTKe

YMeHMe CTPOUTb CXEMbl 3HEPreTMYECKOro 0bMeHa 1 G1ocuHTE3a
6enka. MNonyyeHne NpeacTaBeHns 0 NPOCTPAHCTBEHHOW CTPYK-
Type 6enka, monekyn JHK n PHK .

YKUN3HEHHbI UMK KNETKM

O3HaKOM/IEHVE C KNETOYHO Teopweli CTPOEHMS OPraH3MOB.
YMeHMe CaMOCTOATE/IbHO WCKaTb [AO0KasaTenbcTBa TOro, 4TO
KneTka — 9/1eMeHTapHas »>kuBas CWUCTEMA W  OCHOBHas
CTPYKTYPHO-(DYHKLMOHabHas eanHULa BCEX XKMBbIX
OpraH13MoB.

Pa3MHOXXeHne opraHnsmoB

OBnafieHNe 3HAHUAMU O Pa3MHOXEHUM KaK O BaXKHeliLlem
CBOWCTBE  XKMBbIX OPraHW3MOB. YMeHMe CamoCTOSTENbHO
HaxoauTb  OTAMYMS  MMTO3a  OT  Meio3a,  onpeaenss
3BO/IOLIMOHHYIO PO/Ib 3TUX BU/OB [IENEHNS KNETOK.

NHaonBmayanbHoe pa3sButue
opraHu3ma

O3HaKOM/eHVEe C OCHOBHbIMI CTaausiMV OHTOreHe3a Ha npumepe
Pa3BMTMS MO3BOHOYHbLIX >KMBOTHbIX. YMeHMe XapaKTepu3oBaTb
cTagun NOCT3MOPMOHANIbHOTO Pa3BMTMA Ha MPUMepe YesloBeka.
O3HaKOMNeHVe C NPUYMHAMW  HapyLUeHWiA B pasBUTMK
OpraHu3MoB. Pa3BuWTve yMeHMs NpaBWMbHO  (HOPMIPOBATH
[0Ka3aTe/NlbHyt0 6a3y 3BO/MOLMOHHOTO PasBUTUS XKMBOTHOIO
Mupa.

NHanBuayanbHoe pa3BuTme

BbiaBneHne n onucaHne Npu3HaKoOB CXOACTBaA 3ap0,u,b|u.|e|7|

yenoBeKa uenoBeka W APYrUX MO3BOHOYHbIX KaK [0Ka3aTenbCTBa KX
3BOMIOLUMOHHOIO  poAcTBa.  lonydyeHWe  npeacTaBneHUs o
MOCNEACTBUAX B/MSIHUS aNKOrONs, HUKOTWHA, HAPKOTUYECKMX
BELLECTB, 3arps3HeHMs Cpedbl Ha PasBMTUE U PENpoAYKTVBHOE
3[10POBbE YenoBeka.
3aKOHOMEPHOCTH O3HaKOMMIeHWe C  HacnefCTBEHHOW W HeHacneACTBEHHOM
N3MEHUMBOCTU M3MEHUMBOCTbIO 11 €8 GMOIOrMYECKOi PObO B 3BOMHOLIMN

XXMBOro mupa. lNonyyeHve NpefcTaB/eHUA O CBA3M TEHETUKN W




MeauUMHbl.  O3HaKOM/IEHWE C  HACNeACTBEHHbIMM  BONE3HAMY
yenoBeka, UX NpPUYNHaMK U NPOMUNAKTUKONA. M3yUueHre BASHMS
aNKoroNn3Ma, HapKOMaHWMW, KypeHWs Ha HacnefCTBEHHOCTb Ha
BuAeomaTepuane. AHanm3  (HeHOTUMUYECKON M3MEHUMBOCTM.
BbisiBNeHWe MyTareHoB B OKpY)atolleld CpeAe W KOCBEHHas
OLiEHKa BO3MOXHOI0 UX BAMSIHWS HA OpraHun3Mm.

OCHOBbI CeNeKLUN PacTeHWA,
YXVUBOTHbIX U
MMUKPOOPTraH13MOB

MonyyeHne NpeacTaBNeHUs O FEHETUKE KaK O TeOpeTUYeCKOW
OCHOBE Cefekumun. Pa3BuTve MeTanpeamMeTHbIX YMEHWA B
npouecce HaxOX[eHWs Ha KapTe LEHTPOB MHOroobpasvs u
MPONCXOXKAEHNSA KYNbTYPHbIX PAaCTEHNI U LOMALLIHUX XXMBOTHbIX,
OTKpbITbIX H./1.BaBnnosbiM. 3yyeHne MeTo0B rmépuamsaunmn un
MCKYCCTBEHHOrO 0T60pa. YMeHue pas3bupatbCs B 3TUYECKUX
acnektax  HeKOTOpPbIX  AOCTUXKEHWA B BUOTEXHONOTUW:
K/IOHMPOBAHWUM  XMBOTHLIX M MNpobsiemax  KJIOHWPOBaHWS
yenoseka. O3HaKOM/IEHME C  OCHOBHbIMW  [OCTUXEHUAMM
COBPEMEHHOIA CeNeKUMn KyNbTYPHbIX PACTEHWUIA, LOMALLIHUX XK~
BOTHbIX Y MMKPOOPraH1U3MOB.

IMpouncxoxaeHme N HavasibHble
aTanbl Pa3BUTUSA XXN3HWN Ha
3emne

AHa/IM3 1 OLEHKa pa3IMYHbIX FMMMOTE3 MPONCXOXKAEHNS XKNZHMN.
MonyyeHne npeacTaBneHNs 06 YCN0XHEHUN YXXUBbLIX OpraH13MoB
Ha 3emsie B npouecce 3BOMOLUA. YMeHUE IKCNEePUMEHTaSTbHbIM
NyTem BbISBIATb afanTUBHbIE OCOBEHHOCTWM OPraHU3MoB, WX
OTHOCUTENbHbIN  XapakTep. O3HaKOMSIEHWE C  HEKOTOPbIMU
NpPeAcTaBUTENAMU PEAKMX W UCYE3AWMX BULOB PacTeHUn 1
XVBOTHbIX. [1poBeAeHne onucaHus ocobeid OAHOro Buga no
MOP(OIOrMYECKOMY KPUTEPUIO NP BbINOHEHUW TabOPaTOPHOM
paboTbl. BbisiBeHMe 4yepT MNPUCNOCOGIEHHOCTU OPraHM3MOB K
pasHbIM cpefam 06wuTaHWs  (BOLHOW, Ha3eMHOBO3AYLUHOW,
MOYBEHHON).

WcTopus passutums
3BOJIIOLMOHHbIX NAei

3yueHve Hacnegms 4enoBeyeCTBa Ha MpPUMepe 3HAKOMCTBA C
NCTOpVEN  pasBUTUS  3BOMOLUMOHHLIX  ngein  K.JIMHHes,
K.b.lamapka Y.apsBuHa. OueHMBaHWE PONN 3BOJIOLNOHHOIO
yYeHUs B (POPMUPOBAHUWN COBPEMEHHON €eCTeCTBEHHOHAYUHOA
KapTvHbl Mupa. Pa3BUTMe CMOCOOGHOCTU ACHO M TOYHO U3faratb
CBOM MbIC/IM, NOTMYECKM 060CHOBbLIBATH CBOK TOUKY 3PEHNS,
BOCMPUHMMATL W aHa/IM3MPOBaTb  MHeHus  CObecefHVKOB,
npu13HaBas NpPaso APYroro YesioBeKa Ha MHOE MHEHKE.,

MWKpPO3BONOLNS 1
MaKpO03BO/IOLMS

O3HaKOM/IeHVEe C KOHLEeNuUuein Buaa, ee Kputepusmu, nogodop
MPVYMEpPOB TOrO, YTO NONYNAUMS — CTPYKTYPHas eAMHMLA BUAA 1
3BoNOLMN. O3HAKOMIEHME C ABVKYLLUMMUCA CUMaMK 3BOMHOLAN

W ee [AOKasaTeNbCTBaMW. YCBOEHME TOr0, YTO OCHOBHbIMM
HanpaBfeHNAMM  3BOMIKOLUMOHHOINO  Mnporpecca  SBAAKOTCS
O6M0NOrMYecKnii NPOrpecc M BMONOTMYECKNIA perpecc. YMeHwue
OTCTamMBaTb ~ MHEHWE, O  COXpPaHeHWM  BUOMOrMYEcKoro
MHOroobpasMs Kak OCHOBE YCTOMYMBOCTM  OGuoctepbl U
MPOrpeccMBHOrO €e pPasBUTMS. YMeEHMe BbISBATb  MPUYMHBI
BbIMMPaHS B1JO0B.

AHTpoONoreHes

AHa/I3 1 OLIEHKA Pa3/IMYHbIX TMMNOTE3 O MPOUCXOXKAEHNN
uenoBeka. PasBUTME YMEHWs CTPOWUTb AO0KasaTe/lbHyl0 6a3y Mo
CPaBHUTENbHOM XapaKTepUCTMKe YeNoBeKa 1 MpUMaTos,
[I0Ka3blBasi X POACTBO. BbisiBNEHVE 3TaNoB 9BO/OLN YE/TOBEKA.

UenioBeyecKue pachbl

YMeHMe A0Ka3biBaTb PaBEHCTBO Ye/I0BEYECKMX pac Ha OCHOBaHMM
MX POACTBA W  eAMHCTBA  MPOMCXOXAEHWs.  PasBuTue
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TONEPaHTHOCTN, KPUTUKa PaCch3Ma BO BCEX €0 NMPOABNEHUNAX.

JKO0/10rma — Hayka o
B3aMMOOTHOLLIEHNAX
OpraHn3MoB Mexay coboi
N OKpY>KatoLLIE cpefomn

N3yyeHne 3KONMOrMYeCcKMX (hakToOpoB W UX BAUAHUS  Ha
OpraHu3mbl. 3HAaKOMCTBO C 3KO/IOTMYECKUMU CUCTEMaMU, WX
BWA0BOW M MPOCTPAHCTBEHHOM CTPYKTypaMn. Y MeHne 06bACHATb
MPUYMHBLI YCTONYMBOCTU M CMeHbI 3KocucTeM. O3HaKOM/eHMe C
MEXBUA0BbIMU B3aMMOOTHOLLEHWNAMM B aKocucTeMme:
KOHKYpeHLMeld, CUMB1O30M, XULLHNYECTBOM, NapasuTU3MOM.
YMeHue CTPOUTb APYCHOCTb PacTUTENbHOr0 COOOLLECTBA,
MULLeBble LEnn 1 CeTn B OMOLEHO3e, a TaKXe 3KO/0rMyeckume
nMpamuibl. 3HaHWe OTINUYUTENbHLIX MPU3HAKOB MCKYCCTBEHHbIX
CO06LLECTB — arpoaKocucTeMbl 1 ypboakocucTembl. OnuncaHue
AHTPOMOreHHbIX W3MEHEHWA B  eCTECTBEHHbIX MPUPOAHbLIX
naHfwagrax cBoeil MecTHOCTW. CpaBHUTE/IbHOE OMMCaHNe OL4HOA
N3 eCTECTBEHHBIX NPUPOLHbLIX CUCTEM (HanpuMmep, fieca) 1 Kakom-
HWOYAb arpoaKocMcTeMbl (Hanpumvep, MLUEHUYHOTO Nons).
CocTaBnieHMe CXeM Mepefayn BeLecTB W 3Heprum Mo uensm
MUTaHUs B MPUPOLHOIA SKOCUCTEME U arpoLieHo3e.

Buocdepa — rnobanbHas
aKocucTeMa

O3Hakom/ieHVe ¢ yyeHnem B./.BepHafckoro o 6uocepe Kak o
rnobanbHOM 3KocucTeMe. Hanuume npeacTaBleHWs O CXeMe
9KOCUCTEMbI Ha npuMepe Guochepbl, KPyroBopoTe BeLLECTB U
npeBpaLleHnn 3Heprum B 6uocepe. YMeHUe [0KasblBaTb POSib
YXMBbIX OpPraHu3MoB B 61ocepe Ha KOHKPETHbIX Npumepax.

Buocdepa v yenosek

Haxo)xaeHne CBSi3M M3MEHeHMsi B Guoctepe C MOCneACcTBMSAMU
[eATe/lbHOCTU  YefioBeKa B OKpYXKarollen cpefe. YMeHue
onpeaensTb BO3AENCTBME MPOM3BOACTBEHHON [EATENIbHOCTU Ha
OKPY>KaloLLLYHO cpeay B 06/1acTy CBOel byayLiein npodeccun.
O3HaKoM/IeHME C rNobanbHbIMK 3KONOMMYECKMMM NPo6ieMamn 1
YMeHWe onpegenatb Nyt  UX  peweHus. OnucaHve w
NpaKTUyecKoe cosfaHme NCKYCCTBEHHOM 9KOCUCTEMbI
(NpecHOBOAHOr0 akBapuyma). PeLLeHne 3KOIOrMYecKmx 3agay.
[leMOHCTpUpOBaHME YMEHUSI MOCTAHOBKMN LIeNein AesTenbHOCTH,
NNaHWPOBaHWUs COOGCTBEHHON [AeATeNbHOCTUM A1 JOCTUXKEHMS
MOCTaBMNEHHbIX Lenen, NpeasuaeHNs BO3MOXHbIX pPe3y/nbTaToB
3TUX  [ENCTBWIA, OpraHuM3auMm CaMOKOHTPONA W OLIEHKMU
MONMYYeHHbIX pe3ynbTatoB. O6y4veHWe COOMOAEHNIO MpaBU
noBefeHWs B npupode,  6GEpeXXHOMY  OTHOLUEHMIO K
6rnonornyeckuMm 06beKTaMm  (PacTEHUAM, JKMBOTHbIM K UX
co00LlecTBaM) U UX OXPaHe.

BuoHMKa Kak 0gHo 13
Hanpas/IEHNIA BUONOTNN 1
KNOEPHETUKM

O3HakoM/IeHVEe C MpUMepaMmn WUCMOb30BaHNSA B XO03AMCTBEHHOM
[leaTeIbHOCTH nofen MOP(PONYHKLNOHAbHbIX uepT
opraHm3aumMm  pacTeHWA M DKMBOTHbIX  MpU  CO3JaHUU
COBEPLUEHHbIX TEXHUYECKMX CUCTEM M YCTPOMCTB MO aHasormm ¢
XVBbIMM CUCTEMaMK. 3HAKOMCTBO C Tpy6yaTbiMy CTPYKTypamun B
XVWBOW  Npupofe W TEXHWUKE,  a3POAMHAMUYECKUMU  ©
rMAPOANHAMUYECKMU  YCTPOWCTBAMW B DKMBOI MNpupoge WU
TEXHUKE. YMeHue CTPOUTb MOLE/IN CKIaf4vaToil CTPYKTYpb,
MCNOMb3yeMble B CTPOUTE/IbCTBE.
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3. YCNTOBUNA PEAJTSALININ YUEBHOW ANCUNTTHDI
3.1. TpeboBaHMA K MUHMMaIbHOMY MaTepuasibHO-TEXHUYECKOMY 06ecneUeHnto

Peanunsaums y4ebHON AMCUMNINHBLI TPEOYeT Hannumns y4ebHOro kabmHeTta.
O6opyaoBaHue y4ebHOro KabuHeTa:

- y4yebHas mebensb;

- paboyee MeCTO npenojasaTens;

- 0OCKa;

- KHVDKHbIW LKa;

- ayAnoBu3yasibHble CPeACcTBa — CXEMbl U PUCYHKM K NIEKLMSAM B BUE CainfoBs v
3NIEKTPOHHbIX MPe3eHTaLuii;

- BUAeounibMbl 1 CD AWCKY C 3annCbio MPOrpaMMHbIX (OU1bMOB.

TexHMYecKme cpeacTaa 06yUeHms:
- KOMMbIOTEP;

3.2. Y4ebHO-MeTOAMYECKOE 1 MHPOPMaLMOHHOe 0becrnedeHne 0byyeHNs
1. OcHoBHas nuTepaTypa

1. KoHcTaHTMHOB B.M., Psa3aHoBa A.l'. O6uas buonorus. Y4ueb. nocobue ans

CIO. — M., INpocselleHne, 2019.

2. VloHuesa A.HO. bronorus. Becb LWKO/BHBIA KypC B CXeMax 1 1abnmuax. — M.,
2019.

3. NlykaTknH A.C., PyunH A.b., Cunaesa T.b. u gp. Brionorusa c ocHoBamu 3K0/10TUN:
YUYeOHUK 4N CTYA. YYpeXkaeHui Bbicl. obpasoBaHud. — M., 2018.

4. HuknTnHcKasa T.B. bronorus: kapmaHHbIi cnpaBovHuK. — M., 2018.

5. Cneornasos B./., AraoHoBa W.B., 3axaposa E.T. buonorusa. O6uas unonorus:
6a30BblIi ypoBeHb, 10—11 knacc. — M., 2019.

3. VIHTepHeT-pecypchl
www.sbio.info (Bca 6uonorns. CoBpeMeHHass 6uonorusa, CTaTbW, HOBOCTMH,
6nbnmoTeka).
www.window.edu.ru (EanMHOe OKHO A0CTYMa K 06pa3oBate/ibHbIM pecypcam)
www.5ballov.ru/test (TecT ans abuTypreHTOB MO BCEMY LLKOJIbHOMY Kypcy 6ronorun).
www.vspu.ac.ru/deold/bio/bio.htm  (TenekoOMMyHUKaLMOHHbIE ~ BUKTOPWUHLI MO
B10/10rMN — 3KOTIOTUK Ha CepBepe BOPOHEXXCKOro YHUBEPCUTETA).
www.biology.ru (Buvonorus B OTKpbITOM Konnemke. CalT COAEPXUT 3/IEKTPOHHbIN
y4ebHUK no 6uosnormum, On-line TecTol).
www.informika.ru (9neKTpOHHbIA Y4eOHWK, 60/bLLOM CMINCOK MHTEPHET-PECYPCOB).
www.nrc.edu.ru (bronornyeckas KaptuHa mupa. Pasgen KOMnbtOTepHOro y4ebHUKa,
pa3paboTaHHOro B MOCKOBCKOM rOCYZlapCTBEHHOM OTKPbLITOM YHUBEPCUTETE).
www.nature.ok.ru (Pegkve © uncYesaloLlMe KMBOTHble Poccum —  NPOEKT
JKonorn4yeckoro yeHtpa MIry nm. M.B.JlomoHOCOBa).
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www.kozlenkoa.narod.ru ([ng Tex, KTO Yy4uTCA CaM W Y4uUT [LPYruxX; OYHO WU
ANCTaHUMOHHO, 600N, XUMUX, APYTUM NpesMeTam).
www.schoolcity.by (Bronorus B Bornpocax 1 oTBeTax).
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4. KOHTPO/1b M OLIEHKA PE3Y/IbTATOB OCBOEHUA YYEEHOW ANCLUNMNNHBI

KOHTpoNb X OueHKa  pe3ynbTaTOB  OCBOEHWS

yuye6HOl  AWUCLMNAVHBI

OCYLLIECTB/SIETCA MpenojaBaTeNeM B MpPOLEcce MPOBeAeHMS MPaKTUYECKMX 3aHATUN,

nabopatopHbIX paboT, TecTUpPOBaHUA,
NHANBUAYaNbHbIX 3aaHWiA, NPOEKTOB, UCCNeL0BaHUN.

d TaKXe€ BbINOJ/IHEHWUA 06yqarou_u/||v||/|c2ﬂ

Pe3ynbTaTbl 06y4YeHUs
(OCBOEHHbIE YMEHWS, YCBOEHHbIE 3HAHUS)

dopMbl 1 MeTOoAbI
KOHTPONSA 1 OLIEHKMN
pe3ynbTaToB 06y4YeHUs

B pesynbTaTe OCBOEHUS  AUCUMMINHBLI - CTYAEHT
NPOLEMOHCTPUPOBAaTbL  NpPegMeTHble  pe3y/ibTaTbl
y4ebHON AncUNNINHBI «Bronormsa»

[0/KEH
0CBOEHMSA

31. OcHOBHble  MONMOXEHWS1  BUONOTMYECKUX  TEOpUIA 1
3aKOHOMEPHOCTEW: K/IEeTOYHON Teopuu, 3BOMHOLMOHHOIO Y4eHus,
3aKOHbl  [.MeHgens,  3aKOHOMEPHOCTeA  U3MEHYMBOCTN U
HacneCTBEeHHOCTH,

TeKyLMIA KOHTPO/b:
- YCTHbI ()POHTa/bHbIN U
NHAMBUAYaNbHBIA ONpoc.

3 2. CTpoeHve 1 (hyHKLMOHMPOBAHNE GUOMOrNUYECKNX OOBEKTOB:
KNETKW, TeHOB 11 XPOMOCOM, CTPYKTYpPbI BUAa;

TeMaTUyecKnin KOHTPOSb:

- NpoBefeHVEe NPaKTUYECKNX
paboT

Py6eXHbIii KOHTPO/b:

- NPOBepPKa 1 OLeHKa
[0KNaf0B, pedepaTos.

33. CyuwHOCTb  6MONOrMYECKMX  MPOLIECCOB:  PA3MHOXEHMS,
OM/IOfOTBOPEHMS,, [ENCTBUSA MCKYCCTBEHHOTO W E€CTECTBEHHOIO
0T60pa, (hOPMMPOBaHME  MPUCMOCOBIEHHOCTN, MPOUCXOXKAEHME
BW/]0B;

Py6eXXHbIli KOHTPO/b:
- NPOBepKa 1 OLeHKa
[l0KNafoB, pedepartos.

34. Bknap BblaatoWmMxcs (B TOM YKUCNE OTEYECTBEHHBIX) YUYEHbIX B
pasBuTVEe BUONOrMYECKOW HayKu;

TeKyLLMA KOHTPO/b:
- YCTHbI ()POHTasbHbIN Y
NHAMBUAYaNbHBIA ONpocC.

3 5. Bronornyeckyro TepMUHOMOTNIO 1 CUMBOJUKY;

TemaTUyecKnin KOHTPOSb:
- NpoBefeHVEe NPaKTUYECKNX
paboT.

Y1.06bacHATb  ponb  6vonorMm B POPMMPOBAHWM  HAYYHOTO
MMPOBO33peHNs; BKMaL OMOMOrMYeckMx Teopuin B (HOpMMpPOBaHME
COBPEMEHHOW  eCTeCTBEHHO-HAYYHON KapTUHbI MWUpa; €eAMHCTBO
XKVMBOW Y HEXMBOW NPUPOSbI, POLACTBO XMBbIX OPraHU3MOB;

TeKyLMA KOHTPO/b:
- YCTHbI ()POHTasbHbIN Y
NHAMBUAYaNbHBIA ONpocC.

Y?2. PeluaTb 3neMeHTapHble 6MOMOTMYECKMEe 3afaumn; COCTaBNATh
3N1EMEHTAPHbIE CXEMbl CKPELUMBAHMS U CXEMbl MEPeHOCca BELLECTB M
nepefayn 3Heprum B 3KocucTeMax (Lenu MUTaHWs); OMMCbIBaTb
0CO6EHHOCTM BU/0B N0 MOP(OIOrIYECKOMY KPUTEPULOD;

Py6eXXHbIi KOHTPO/b:
- NPOBepKa 1 OLeHKa
[l0KNafoB, pedepartos.

Y 3. BbisBNsTb NPUCIOCOGIEHUS OPraHM3MOB K Cpefe 06MTaHus,
NCTOYHUKM N HaNIMuMe MyTareHoB B OKpY»KatoLlen cpefe (KOCBEHHO);

TeKyLLMIA KOHTPO/b:
- YCTHbIV ()POHTa/bHbIN Y
NHAMBUAYaNbHBIA ONpOC.

Y4. CpaBHvBaTb 6MOMOrMYecKe 06BEKTbI: XMMUYECKMIA COCTaB Ten
KMBO W HEXWUBO NpUpOAbl, 3apofbllleii YenoBeka W ApYrux
YXMBOTHBbIX;

TeKyLLMIA KOHTPO/b:
- YCTHbIV ()POHTa/bHbIN 1
NHAMBUAYaNbHBIA ONpoc.

Y7./cnonb3oBaTb  NPUOBPETEHHbIE  3HAHUS W
MPaKTUYECKO AeSTENbHOCTM 1 NMOBCEAHEBHOM YXI3HMW.

YMEHUA B

TOroBbIi KOHTPONb —
AnphepeHUMpPOBaHHbIA
3aueT
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OK 02. OcyulectBnATb MNOUCK, aHa/IN3, UHTEPpeTaLunio NHHopMaLuu,
Heob6X0AMMOM 415 BbINOMHEHNA 334a4 NPOJeCCHOHaNbHOW
LeaTeNbHOCTH.

TekyLWwuii KOHTPOSb:
-KOHTPO/b BbIMO/IHEHUA
VHAVBUAYaSTbHBIX U
rPyrnnoBbIX 3aiaHN.

OK 03. TnaHupoBaTb 1 peasn30oBbIiBaTb COOCTBEHHOE
MPOKECCMOHAILHOE U NIMYHOCTHOE pasBUTKE.

TeKyLuii KOHTPOb:
-NofroToBKa KOHCMeKTa
-Nno/AroToBKa pegepara

OK 05. OcyLLecTBNATL YCTHYHO Y MUCBMEHHYHO KOMMYHUKaLMIO Ha
rocyfapCTBEHHOM $i3bIKe C YYETOM 0COOEHHOCTEN COLMaNbHOMO U
KY/IbTYPHOIO KOHTEKCTa.

TeKyLMA KOHTPOSb:
-KOHTPO/Ib BbIMO/HEHNS
NHAVBUAYaNbHBIX 1
rpynnoBbIX 3afaHuiA.

OK 06. MposABnATbL rpaxaaHCKo — NaTPUOTUYECKYHO MO3ULMIO,
[eMOHCTPUPOBaTbL 0CO3HAHHOE MOBeAEHNE Ha OCHOBE TPaAULIMOHHBIX
06LLIEYENOBEYECKNX LIEHHOCTEN.

TeKyLMIA KOHTPOSb:
-MOAroTOBKAa KOHCNEKTa
-NnoAroToBKa peepara

OK 07. CopeinctBoBaTb COXPaHEHMIO OKPYXKatoLLEel cpefpl,
pecypcocoepexxeHnto, aheKTUBHO AENCTBOBATb B UPe3BblvaliHbIX
CUTYyaumnsXx.

TeKyLuii KOHTPOb:
-NofroToBKa KOHCMeKTa
-Nno/AroToBKa peepara

OK 09. Vcnosnb3oBaTb MHHOPMALMOHHbIE TEXHO/IOTUN B
npogeccroHabHON AesTeNbHOCTY.

TeKyLMIA KOHTPOSb:
-KOHTPO/Ib BbIMO/HEHNS
NHAVBUAYaNIbHBIX 1
rpynnoBbIX 3afaHuiA.
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