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1. HACIIOPT IMPOI'PAMMBI YYEBHOTI'O IPEIMETA
BHUOJIOI'UA

1.1. ObJs1acTh NPpUMEHEHUs IPOrPAMMbI

[Iporpamma yuyeOHOro mnpeameTa SIBISIETCS YacTbl0 OCHOBHOM 00pa3oBaTesIbHOU
porpaMMbl pa3pabOTaHHON B COOTBETCTBUU ¢ DenepalibHbIM TOCYAapCTBEHHBIM
oOpazoBatenbHbiM  cTaHgaptom  (PI'OC)  cpegnero  mpodecCHOHATBHOTO
obpazoanus (CIIO) mo mpodeccun 43.01.09 «IloBap, xoHautep» Ha 0Oaze
OCHOBHOTI'0 00111eT0 00pa30BaHus

1.2. MecTo y4eOHOro npeaMera B CTPYKType 00pa30BaTe/IbHOI POrpaMMBbI:

Y4eOHBIM mpenMeT BXOTUT B COCTaB 00IIeoO0pa3oBaTEIbHBIX IIPEJIMETOB,
dbopmupyemMbIx U3  oOs3arenbHOM  mpeamerHor  obmactu AI'OC  COO
«EcTecTBeHHBIC HAYKW» U H3yYaeTCs Ha yTIyOJIEHHOM YPOBHE.

1.3 Lesn, 3a1a44 ¥ VIAHUPYEMble Pe3yJabTAaThl y4e0OHOI0 MpeaMera:

Copnepxkanue mporpamMmbl yuyeOHOro mpeamera «buosjorus» HampaBiIeHO Ha
JTOCTHKEHUE CIETYIONIUX LEIEH:

1) Ilonyyenue ¢yHAaMEHTAIbHBIX 3HAHUM O OMOJOTMYECKHUX CHCTEeMax
(Knerka, Opranuszm, llonymsamus, Bun, Dkxocucrema); HUCTOPUM DPa3BUTHUSA
COBPEMEHHBIX MPEJACTABICHUN O KUBOW MNPHUPOJE, BBIAAIOIIMXCS OTKPBITHIX
B OHOJIOTMYECKON HayKe; pOoJIM OHOJIOTUYECKOM Hayku B (OPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHUHBI MHPA; METOAaX HAYYHOIrO
MO3HaHUS;

2) OBnameHue YMEHHSIMH JIOTHYECKA MBICIUTh, OOOCHOBBIBATH MECTO W
poJib  OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKON AEATEIIBHOCTU JIOAEH,
pPa3BUTUU COBPEMEHHBIX TEXHOJOTHUM; OMNpeNesiTh JKUBbIE OOBEKTHl B
NpUPOJIC; TPOBOJAUTH HAOJIOJCHUS 3a IKOCUCTEMAMU C 1EJIbI0 UX OMUCAHUS U
BBISIBJICHUSI E©CTECTBEHHBIX U AaHTPOIIOTCHHBIX W3MEHEHUM; HaxXOJIUTh U
aHAIM3UPOBATH UH(OPMALIUIO O )KUBBIX OOBEKTaX;

3) Pas3Butue TMO3HABATEJbHBIX HMHTEPECOB, HWHTEIUICKTYaJlbHBIX U
TBOPUECKUX  CIOCOOHOCTE  oOydarommxcsi B~ IIpoIecce  M3YUYCHHs
OMOJIOTUYECKUX SIBICHUH; BBIJAIONIUXCS JIOCTHKEHUW OWOJIOTUM, BOIIEAIINX
B OOIIEUENIOBEUECKYIO KYJIbTYPY; CIOXHBIX M TPOTUBOPEUYUBBIX ITyTEH
pa3BUTHSI COBPEMEHHBIX HAy4YHbIX B3IJISJIOB, HJEH, TEOPUM, KOHIICIIIHH,
rurnote3 (0 CyIIHOCTH W MPOUCXOXKIACHUHM KU3HH, YeJIOBEKa) B XO0/e PadOThI
C Pa3IMYHBIMU UCTOYHUKAMU HUH(pOpMaInu;

4) Bocrnuranue yOEXKIEHHOCTH B HEOOXOAMMOCTH TIO3HAHUS JKUBOM
MPUPOJIbl, HEOOXOAUMOCTH PALMOHAIBHOTO MPUPOJIONOJIBL30BAHUS, OEPEKHOTO
OTHOIIIEHUSI K MPHUPOJHBIM pecypcaM U OKpY)Karolleh cpejie, COOCTBEHHOMY
3J0POBBIO;  yBaXE€HUsI K  MHEHHUIO OMNIOHEHTa TMpU  OOCYKICHUU
OMOJIOTHYECKUX TTPOOIEM;

5) Wcnonp3oBaHue MpUOOPETEHHBIX OUOJIOTMUYECKUX 3HAHUM M yMEHUM B
MMOBCEJIHEBHOM JKU3HU ISl OIIEHKU TIOCJIEJACTBUM CBOEH MEsATENbHOCTH (U



JEeSITEIbHOCTA JPYrUX JIIOJIEN) MO OTHOIIEHHWIO K OKpYXKalolleh cpee,
30POBBIO APYTHX JIFOJCH HW COOCTBEHHOMY 3J0POBBIO; OOOCHOBaHHE U
coOmoeHne Mep npoduiIakTUKK 3a00JIEBaHUM, OKa3aHUE IEPBOUM ITOMOIIU
TIpH TpaBMax, COOJIFOICHUE TTPABIII TIOBEICHUS B TIPUPOJIE.

Ilnanupyemble pe3yabTaThbl 0CBOEHUS MPOTrPaAMMBI:

JIn4HOCTHBIE pPe3yJIbTaThl:

- ¢(hopMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON NMPaKTUKH, OCHOBAHHOTO HA JIHAJIOTE
KyJbTYp, @ TaKXe pa3InyHbIX (opM OOLIECTBEHHOTO CO3HAHUS, OCO3HAHUE
CBOET0 MECTa B MOJIUKYJIbTYPHOM MHUPE;

- HPaBCTBEHHOE CO3HAHWE M TIOBEJICHHE HAa OCHOBE YCBOCHHS
00I1IeYEeJIOBCYECKHUX IICHHOCTEH;

- TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWIO, B TOM YHCIE
caMm000pa30BaHUI0, Ha MPOTSDKCHUHM BCEU JKM3HU; CO3HATEIIBHOE OTHOIICHHE K
HETMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEUTHOW MpodhecCHOHATHHOU H
00IIIECTBEHHOM ACATEIIFHOCTH,

- CTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAs ICTETHKY ObITa.

- NPUHATHE W peaju3alus LEHHOCTEeW 3J0pOBOro M Oe3omacHoro oodpasa
KU3HHU, TOTPEOHOCTH B (PHU3WYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHITHAX
CIIOPTUBHO-037I0POBUTEIIBHON JICATEILHOCTHIO, HETIPUATHE BPEIHBIX MPUBBIYCK:
KypeHHUsl, yIIOTpeOIeHUS alIKOToJisl, HAPKOTUKOB;

- OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHUE K (PU3NYECKOMY
U TICHXOJIOTHYECKOMY 3JI0POBbIO, KaK COOCTBEHHOMY, TaK W JPYTUX JIIOJEH,
YMEHHUE OKa3bIBATh MEPBYIO MOMOIIIb;

- OCO3HaHHBIN BBIOOp OymyIei mpodeccuu U BO3MOXKHOCTEHN pean3aruu
COOCTBEHHBIX  JKM3HEHHBIX IUIAHOB; OTHONIEHHE K TpodecCHoHaATHHOM
JESTEIHPHOCTA KaK BO3MOXXHOCTH y4YacTHs B PEIICHUHU JIUYHBIX, OOIIECTBEHHBIX,
rOCyJIapCTBEHHBIX, OOIIEHAIMOHATBHBIX MPOOJIEM;

- c¢(hOpMHUPOBAHHOCTH DKOJIOTHUYECKOTO MBINIICHUS, TTOHUMAHUS BIIASHHUSI
COIMATbHO-DKOHOMHYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOTHON M COIUATBHON
Cpelbl; IPHOOPETEHHE OIBITAa SKOJIOTO-HANIPABICHHON JCATEIIHbHOCTH;

- c(opMHUpPOBAaHHOCTh UYYBCTBA TOPJOCTH W YBAXKCHUS K HCTOPUU H
JTOCTH)KESHHSIM OTCYESCTBCHHONW OMOJIOTHYSCKON HAYKH;

- IPEJICTABJICHUSI O 1IEJIOCTHOM €CTECTBEHHO - HAYyYHOW KapTUHE MUPA;

- MOHMMAaHHWE B3aWMOCBSI3M M B3aMMO3aBUCHUMOCTH E€CTECTBEHHBIX HayK,
WX BJIUSHUS Ha OKPYXKAIONIIYIO Cpeay, d9KOHOMHUUYECKYIO, TEXHOJOTHYECKYIO,
COIMAITBHYIO M OTUUECKYIO Chephl IeSITeIbHOCTH YEIIOBEKA;

- CITOCOOHOCTH MCITOJIb30BaTh 3HAHUS O COBPEMEHHON €CTECTBEHHO-HAYYHOH
KapTUHE MHpa B OOpa3oBaTeabHOM W NPOGECCHOHATBLHOW IeSITEIbHOCTH,
BO3MOXKHOCTH WH(OPMAITMOHHOW Cpeabl Isi oOecriedeHus] MPOIyKTUBHOTO
camM0o00pa3oBaHus;

- BJIAJEHHUE KYyJIbTYpOW MBIIUICHUS], CHIOCOOHOCTh K OOOOIIEHUIO, aHAIHU3Y,
BOCIIPUSITHIO WHGOPMAIIUM B 00JIACTH €CTECTBEHHBIX HAayK, ITOCTAHOBKE IICIU
¥ BBIOOpY MyTeM ee JOCTHXKEHUs B TpodeccuoHanbHou cdepe;

- CITOCOOHOCTh PYKOBOJICTBOBAThCS B CBOCH ASATCIBHOCTH COBPEMEHHBIMH



NPUHIMIAMHA TOJIEPAHTHOCTH, JHalora M COTPYJHHYECTBA; TOTOBHOCTH K
B3aUMOJICUCTBUIO C KOJIJIETaMU, pad0OTe B KOJUICKTHUBE;

- TOTOBHOCTh HCHOJB30BAaTh OCHOBHBIE METOJIbl 3aIUTHl OT BO3MOXHBIX
MOCJIEICTBUI aBapuid, KaTacTpo(d, CTUXUMHBIX OEJCTBUI;

- oOyiajanue HaBblKaMu 0€30I1acCHOM pabdoThl BO BpeMsl IPOEKTHO-
HCCIIEI0BATENbCKOM " AKCIIEPUMEHTAIIbHOM JesITeILHOCTH, npu
HCIIO0JIb30BaHUH J1a0OPATOPHOTO 000PYNOBAHUS;

- CIIOCOOHOCTb MCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUSI U YMEHHUS B
MPAKTUYECKON JESITEIbHOCTH U MOBCEAHEBHOM >KU3HU I COOJIOJICHUS MEp
NpOoPUIAKTUKNA OTpPABICHUN, BUPYCHBIX U JPYTUX 3a00JI€BaHUM, CTPECCOB,
BPEIHBIX MPUBBIYEK (KypeHHs, aJIKOroJduM3Ma, HApKOMaHWUM); MPaBUII
TIOBEJICHUS B IPUPOJIHOU CpEJIE;

- TOTOBHOCTh K OKa3aHUIO MEPBOM MOMOIIU IMPU TpaBMax, MPOCTYIAHBIX U
IPYTUX 3a00JI€BaHUSX, OTPABJIICHUSX TTAIIEBBIMUA TTPOLYKTAMH;

MeTanpeaMeTHble pe3yJbTATHI:

- YMEHHE CaMOCTOSITEJIbHO ONpPEAEIATh LENH ACSITEIIbHOCTH U COCTABIISTH
IUIaHbl JICSITEIbHOCTH; CAaMOCTOSITEIbHO OCYLIECTBISATh, KOHTPOJIHUPOBATH H
KOPPEKTUPOBATh JI€ATEIbHOCTb; HMCIOJb30BATh BCE BO3MOXKHBIE PECYPCHI IS
JOCTUXKEHUS TIOCTABJICHHBIX LeJIed M pealu3aluyd IUIAHOB JESTENbHOCTH;
BBIOMPATh YCHEIIHBIE CTPATETUN B PA3IUYHBIX CUTYaAIIUSIX;

- YMEHHE MpPOJYyKTUBHO OOIIAThCS W B3aUMOJEHCTBOBATH B IIpoIlecce
COBMECTHOM  JICSITENIbHOCTH, YYMTHIBaTh TMO3UIMU  JPYTUX  YYACTHUKOB
JeSTENbHOCTH, (D (HEKTUBHO pa3pemiaTh KOH(PIUKTHL;

- BJIaJICHWE HAaBBIKAMHU TIO3HABATENILHOM, y4eOHO-HCCIE0BATEIbCKON U
MPOCKTHOM JEeATEIHbHOCTH, HaBBIKAMHU pa3pelieHus MpoOJjeM; CIHOCOOHOCTh H
TOTOBHOCTh K CAaMOCTOSITEJIbHOMY IIOMCKY METOJOB PEIICHUS MNPAKTUYECKUX
3aJ1a4, MPUMEHEHHIO PA3JIMYHBIX METOJ0B MO3HAHMS;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOM HWH(OpMAIIMOHHO-
MO3HABATENILHON NI€ATEIbHOCTH, BJIAJICHUE HABBIKAMU MOJYYEHHsS] HEOOXOAUMOM
nHpopMalu U3 cIoBapeld pa3HbIX THUIIOB, YMEHUE OPUEHTUPOBATHCS B

pa3IUYHBIX ~ MCTOYHMKAX  MHGOpPMAIMM,  KPUTUYECKH  OLEHUBATh U
UHTEPIPETUPOBATH HHPOPMALIHIO, TOTYyUYAEMYIO U3 PA3JIMYHBIX UCTOYHUKOB;
-yMEHUE UCIIOIb30BaTh CpeacTBa MH(POPMAILIMOHHBIX U

KOMMYHUKAIIMOHHBIX TexHojoruii (mamee - WMKT) B pemieHMM KOTHHUTHBHBIX,
KOMMYHUKATUBHBIX M OPraHU3AI[MOHHBIX 3a7a4 C COOJIOJIEHHEM TpeOOBaHUMN
ASPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, PeCypCcOCOEPEKeHUsI, TIPABOBBIX
¥ 3TUYECKUX HOPM, HOPM MHGOPMAIIMOHHON 0€30MacHOCTH;

- BIAJCHUEC HAaBBIKAMHU IIO3HABATEIHHOW PEQIICKCUU KaK OCO3HAHUS
COBEPIIIAEMBIX JCHUCTBUH M MBICIUTEIBHBIX MPOIECCOB, WX PE3yJbTaTOB H
OCHOBAHW, TPAHUI] CBOETO 3HAHWS Y HE3HAHMS, HOBBIX MO3HABATEIHHBIX 33/1a4 H
CPEIICTB UX JOCTHKEHUSI.

- TIOBBIINICHWE WHTEIUICKTYaJbHOTO YPOBHS B TIpOIlecCCe HW3YyUYCHHS
OMOJIOTUYCCKUX SBJICHUI; BBIIAIOIIUXCS JOCTH)KEHHUI OMOJIOTHH, BOIICIINX B
OOIIIEYETTOBECYECKYIO  KYJIbTYPY; CJIOXHBIX ¢ TPOTHBOPCYMBBIX  ITyTEH
pa3BUTHUS COBPEMCHHBIX HAYYHBIX B3IJISJIOB, HJICH, TCOPHUM, KOHIICIIIUH,



rurnore3 (0 CyIIHOCTM M IPOUCXOXKJIEHUHM >KWU3HHU, YEJIOBEKa) B XOHAE
paboThl C pa3IMYHBIMU MCTOYHUKAMU HH(pOpMaInu;

- CIIOCOOHOCTHh OpPTraHU30BBIBATh COTPYAHHYECTBO E€IMHOMBIIIJIEHHUKOB,
B TOM YHCJI€ C HCIOJb30BAaHHEM COBPEMEHHBIX HWH(OPMALHMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

- CIIOCOOHOCTHh TNMOHUMAaTh MPUHUMIIBI YCTOWYUBOCTH M MPOJYKTUBHOCTH
KUBOW TIpUPOJIbI, MYyTH €€ H3MEHEHHUs T0JI BJIWSHUEM AaHTPOIOT€HHBIX
GakTopoB,  CHOCOOHOCTH K  CHCTEMHOMY  aHaliu3y  IJI00aJbHBIX
AKOJIOTUYECKUX MpoOJIeM, BOIPOCOB COCTOSIHUSI OKpY’)KaloIel cpeapl u
palMOHAJIBHOTO UCIIOJIb30BAHUSI MTPUPOJAHBIX PECYPCOB;

- yMeHUEe OOOCHOBBIBATH MECTO M pPOJb OHOJIOTUYECKUX 3HAHUU B
MPAKTUYECKON NEITEIbHOCTH JIIOACH, PAa3BUTHUU COBPEMEHHBIX TEXHOJIOTHU;
ompeAensiTh JKUBbIe OOBEKTHl B TIIPUPOAE; IPOBOAUTH HAONIOJAECHUS 3a
SKOCHCTEMAaMH C LEJbIO HX OIMCAaHHWS W BBISIBJICHHUS €CTECTBEHHBIX U
AHTPOIIOTEHHBIX W3MEHEHUM; HAXOJUTh M aHAIM3UPOBATH HMH(OpPMAIUIO O
JKUBBIX 00BEKTaX;

- CIIOCOOHOCTh K CaMOCTOSITEJIbHOMY MPOBEJIECHUIO HCCIIEJOBAaHUM;

- CIIOCOOHOCTbH K OILIEHKE 3THYECKHUX aCI€KTOB HEKOTOPBIX MCCIIEIOBAHUN B
o0iacTh OMOTEXHOJIOTUH (KIIOHUPOBaHUE, UCKYCCTBEHHOE OILIOJIOTBOPEHUE);

IIpeameTHble pe3yjbTaThbl H3yueHUsi ydyeOHoro mnpenmera «buomorus»

KaK 4acTu npeaMeTHoi obnactu "EctecTBeHHbIE HAyKHU'" JOHKHO 00€CTIEUUTD:

- c(OpMUPOBAaHHOCTH OCHOB IEJIOCTHON HAYYHOUN KapTHUHBI MUPA;

dbopMHpoBaHE TOHMMAaHUS B3aWMOCBSI3M M B3aUMO3aBHCHUMOCTH €CTECTBEHHBIX
HayK;

- ¢(hOpMUPOBAHHOCTH TTOHUMAHMS BIIUSIHHSI €CTECTBEHHBIX HAYK HA OKPY KAIOIIYIO
Cpeny, YKOHOMHUYECKYI0, TEXHOJOTMYECKYIO, COLHUANbHYI0O U 3TUYECKYIO C]epsl
JESTENbHOCTH YEIOBEKA,;

- CO3JaHWe YyCIOBHM U1  pa3BUTUS  HAaBBIKOB  Y4YEOHOM, IPOEKTHO-
MCCIIEIOBATENILCKOM, TBOPYECKOW JEATEILHOCTH, MOTHBALMM OOYYaIOIIMXCS K
CaMOpPa3BUTHIO;

- c(opMHUpPOBAaHHOCTH YMEHHMH aHAJIU3UPOBATh, OIICHUBATh, MPOBEPSATH Ha
JIOCTOBEPHOCTH M 0000111aTh HAYYHYIO HH(POPMAIIHIO;

- chOpMHPOBAHHOCTh HAaBBIKOB 0Oe30macHO paboThl BO BpeMs MPOEKTHO-
UCCJIEA0BATEIbCKOM U AKCIEPUMEHTAIBbHON JEATEIbHOCTH, IPU HCIOJIb30BAHUU
1abopaToOpHOTO 000PYIOBAHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yrayOnmeHHOTO Kypca «buomorum»
BKJIFOYAIOT  IUTAHUPYEMBbIE  pe3yJbTaThl  OCBOCHHS  0a30BOTO  Kypca |
JOTIOJIHUTEIIbHBIE PE3YJIbTATHI.

[IpenmeTHbIE pe3ynbTaThl OCBOCHHS 0a30BOT0 Kypca OMOJIOTHH:

1) chopMHpPOBAHHOCTH MPEACTABICHUM O POJM M MeCTe OHOJIOTUU B
COBPEMEHHOW HAy4YHOW KapTUHE MUpa; T[OHMMAaHHE pOJKM OHOJOTUU B
dbopMHpoOBaHUU KpYro3opa M (YHKIMOHAJIBHOM TI'PaMOTHOCTH YeJlOBEeKa JUIs
pelieHns MPakTUYECKUX 3a/ay;

2) BlIaJIecHUE OCHOBOMOJATAIOIIMMH MOHATUSMU U MPEJCTABICHUSIMU O KUBON



MpUPOJIe, €€ YPOBHEBOM OpraHMU3allMd U SBOJIOLMUHU; YBEPEHHOE IOJIb30BAHHE
OMOJIOTUYECKON TEPMHUHOJIOTHEH U CUMBOJIUKOM;

3) BHajeHWE OCHOBHBIMU METOJAMU HAyYHOrO IO3HAHUS, UCIOJIb3YEMbIMU
Mpu OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB M DKOCHUCTEM: OIKCAHUE,
U3MEpEeHue, MPOBEJCHUE HAOJIOJACHUMN; BBISIBJICHUE U OLIEHKA aHTPOMOTECHHBIX
W3MEHEHUHU B IIPUPOJIE;

4) chopMUPOBAHHOCTb yMEHUN OOBACHATH pPE3yNbTaThl OMOJOTHYECKHUX
AKCIIEPUMEHTOB, PelIaTh AJIEMEHTapHbIE OMOJIOTMYECKUE 3a]1a4H;

5) cpopMUpPOBaHHOCTH COOCTBEHHOW TO3UIMU 1O OTHOIICHHIO K
Ouonornyecko HHPOpMALUM, TOJYyYaeMOW M3 Pa3HbIX HCTOYHHUKOB, K
rJI00AJIbHBIM YKOJIOTHYECKUM MTPoOIeMaM U MyTIM UX PEIICHHUS.

JlonoJIHUTENbHBIE TUIAHUPYEMBIE IIPEAMETHBIE PE3YIbTAThl OCBOCHUS
yIITyOJIEHHOTO Kypca OUOJIOTHH:

1) chopMHpPOBAHHOCTH CHCTEMBI 3HAHHW 00 OOMMX OHOJOTHYSCKHUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPUSIX;

2)  chopMUPOBAaHHOCTH  YMEHHMH  HUCCIENOBaTh UM  aHAJIU3UPOBATH
OMOJIOrMYECKUE OOBEKTHI U CUCTEMBI, OOBSICHITH 3aKOHOMEPHOCTH OMOJIOTMYECKUX
MIPOIIECCOB U SIBJICHUI; TPOTHO3UPOBATH MOCJIEACTBUS 3HAUMMBIX OMOJOTUUECKUX
HUCCIEeIOBaHMM;

3) BiaJicHWE YMEHUSMH BBIJBUTaTh THUIIOTE3bl HA OCHOBE 3HAHUU 00
OCHOBOITOJIATAIONIUX ~ OMOJIOTMYECKHX  3aKOHOMEPHOCTSAX M 3aKOHax, O
IIPOUCXOXKJEHUHU M CYLIHOCTH >XW3HH, IIOOANbHBIX HM3MEHEHUSX B Ouocdepe;
OPOBEPATh  BBIIIBUHYTBHIE  TUIOTE3bl  JKCIEPUMEHTAIBHBIMU  CpPEJCTBAMH,
bopMyIupys 1IeTh UCCIIeI0OBAHNUS,

4) BIaJeHHE METOJlaMU CAMOCTOSITEIbHOM TIOCTAHOBKH OMOJIOTHMYECKHUX
AKCIEPUMEHTOB, ONHUCAHUS, aHAJu3a U OIEHKH JOCTOBEPHOCTH MOIYYEHHOTO
pe3yJbTara;

5) chopMUpPOBAHHOCTh YOEKIEHHOCTH B HEOOXOJIUMOCTH COOJIOJICHUS
ATUYECKUX HOPM M IKOJIOTUYECKUX TPEOOBAHUN MPU MPOBEACHUU OMOJIOTMUECKUX
HCCJIEOBAHUM.

B pe3yibTaTe u3dyuenusi yueoHoro npeamera «buosiorus» BbIMYCKHUK HA
YIJIy0JICHHOM YPOBHE HAYYMTCH:

—  OLIEHUBATH POJIb OMOJOTUYECKUX OTKPBITUH M COBPEMEHHBIX HCCIEAOBAHUIMA
B Pa3BUTUU HAYKHU U B IPAKTUYECKOU AECATEIBHOCTH JIIOACH;

— OIEHUBATh pPOJIb OMOJOTUH B (HOPMUPOBAHMHM COBPEMEHHON HAyYHOU
KapTUHBI MUPA, TPOTHO3UPOBATH MEPCIIEKTUBEI Pa3BUTHS OHMOJIOTHH;

— yCTaHaBIMBATHL W  XapakKTepU30BaTh  CBSA3b  OCHOBOIIOJIATrarolIUuX
OMONOTUYECKUX TOHATHH (KJIETKa, OpraHW3M, BHJ, JKOCHUCTeMa, Omocdepa) c
OCHOBOMOJIATAIOIINMU MOHSATUIAMU APYTUX €CTECTBEHHBIX HAYK;

— O0OOCHOBBIBATh CHUCTEMY B3IJISJIOB HA KUBYIO MPUPOAY U MECTO B HEW
YeJioBeKa, MPUMEHSIsE OMOJIOTUYECKUE TEOPUH, YUCHHUs], 3aKOHBI, 3aKOHOMEPHOCTH,
MMOHUMATh TPAHUIIBI UX TPUMEHUMOCTH;

— TMPOBOJUTH YYEOHO-UCCIIENOBATEIbCKYIO JIEATEIbHOCTh 10 OWOJIOTHH:
BBIIBUTATh THUIOTE3bl, IUJIAHUPOBATh paboTy, OTOMpaTh M MPeoOpPa3OBHIBATH



HEOOXOUMYI0 HH(OPMALINIO, MPOBOAUTH HKCIEPUMEHTBI, WHTEPIPETHUPOBATDH
pPEe3yJbTaThl, AEJIAaTh BBIBOABI HA OCHOBE MOJyYEHHBIX PE3YJIbTATOB;

— BBIABJIATH U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YpOBHEH
OpraHU3alMN KA3HU;

— YCTaHaBIMBATh CBS3b CTPOEHUS M (YHKUUNA OCHOBHBIX OHMOJIOTMYECKUX
MaKpOMOJIEKYJI, UX POJIb B MPOIEccaxX KIETOYHOIO METab0In3Ma;

— pemath 33/1a4M Ha ONpPEAEsIEHUE MOCIea0BaTeNbHOCTH HykieoTna0B JJHK n
nPHK (MPHK), antukogonoB TPHK, mnocnegoBaTelbHOCTH aMUHOKUCIOT B
MoJIeKyJie Oesika, TpPUMEHsSsT 3HaHUS O pPeaKkusix MaTPUYHOIO CHUHTE3a,
T€HETUYECKOM KOJE, IPUHIUIIE KOMIUIEMEHTAPHOCTH;

— JenaTh BbIBOJABI 00 M3MEHEHMSIX, KOTOpbIE NPOM30MIYyT B Ipoleccax
MaTpUYHOI'O CHHTE3a B ClIy4yae WU3MEHEHUS IOCIJIEI0BATEIBHOCTH HYKIECOTUIOB
JHK;

— cpaBHHBaTh (Da3pl JENCHHS KICTKH; peliaTh 3aJadd Ha ONpeIelieHue |
CpaBHEHME KOJIMYECTBa TeHeTudyeckoro marepuana (xpomocoM u JIHK) B kieTkax
MHOTOKJIETOYHBIX OPTaHU3MOB B Pa3HbIX (pa3ax KIETOYHOTO IUKJIA;

—  BBISABIAATH CYLIECTBEHHBIE NPU3HAKU CTPOCHUS KJIETOK OPraHU3MOB Pa3HBIX
LHApPCTB KUBOM NPHUPOJABI, YCTAHABIMBATh B3aUMOCBS3b CTPOEHUS U (PYHKIUI
4acTeN U OPraHOUIOB KIIETKH;

— 00OCHOBBIBATh B3aUMOCBSI3b IUIACTUYECKOTO W HHEPreTUYECKOro OOMEHOB;
CpaBHUBATh  IMpPOILIECCHl  IUIACTHYECKOTO M JHEPreTHYecKoro  OOMEHOB,
OPOUCXOJAIIUX B KIIETKAX )KUBBIX OPraHU3MOB;

—  OIPEIENATh KOJIMYECTBO XPOMOCOM B KJIETKaX PACTCHUN OCHOBHBIX OTZCIIOB
Ha pa3HbIX dTanax >KU3HEHHOTO IIUKIIA;

— peliaTh T€HEeTHYECKHE 3a/1ayll Ha TUTHOPHUIHOE CKpEelIMBaHHUE, CLEIUICHHOE
(B TOM 4YHuCI€ CLEIUICHHOE C TI0JIOM) HACIEIOBAHUE, AaHAJU3HUPYIOIIee
CKpEeIllMBaHWE, IIPUMEHSSA 3aKOHBl HACJIEACTBEHHOCTH M 3aKOHOMEPHOCTH
CLEIJICHHOI'O HACJIEIOBAHUS;

— packpbIBaTh MNPUYMHBI HACIEACTBEHHBIX 3a00J€BaHUN, apryMEHTHUPOBATh
HE0OXOAMMOCTb MEp NMPEAYNPEXKICHNUS TAKNX 3a00I€BaHUI;

— CpaBHUBATh pa3HbI€ CIIOCOOBI PA3MHOXKEHHSI OPIraHU3MOB;

—  XapaKTepU30BATh OCHOBHBIE 3TAMbl OHTOI'€HE3a OPIaHU3MOB;

— BBIABJIATH MNPUYMHBI M CYIIECTBEHHBIE MPU3HAKKM MOAU(PUKAIIMOHHONW H
MYTAallMOHHONW  W3MEHYMBOCTH; OOOCHOBBIBATH  pPOJb  U3MEHUYHUBOCTH B
€CTECTBEHHOM UM HCKYCCTBEHHOM OTOODE;

— 00OCHOBBIBAaTh 3HAUYEHUE PA3HBIX METOOB CEJIEKIIMU B CO3JaHUH COPTOB
pacTeHuN, MOPOJ KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

— 000CHOBBIBaTh NMPUYUHBI U3MEHSIEMOCTH U MHOTOOOpa3usi BUIOB, IPUMEHSIS
CUHTETHYECKYIO TEOPHUIO IBOJIIOIUY;

— XapakTepu30BaTh MOMYJSIHI0 KaK €IWHUIY DBOJIOIMH, BHUJ KakK
CUCTEMATUYECKYIO KaTETOPHIO U KaK PE3YJIbTAT SBOJIOLNHY;

— YCTAaHaBJIMBATH CBA3b CTPYKTYPBI U CBOMCTB DKOCHCTEMBI;

— COCTaBJISITh CXEMbl IEpEeHOCa BEIIECTB M JHEPruu B HKOCUCTEME (CeTH
NUTaHUs), TPOTrHO3UPOBATH WX HW3MEHEHUS B 3aBHUCUMOCTH OT HW3MEHEHHUS
(akTOpoB cpeibl;



— apryMeHTHpPOBaThb  COOCTBEHHYIO  TMO3MIMIO 1O  OTHOLIEHUI0 K
HKOJIOTUYECKUM IpobIeMaM U MOBEJICHHUIO B IPUPOTHON Cpelie;

— 00OCHOBBIBaTh HEOOXOJUMOCTh YCTOWYHMBOTO pAa3BUTHUSA KakK yCIOBHS
coxpaHeHus1 onocdepsr;

— OIICHMBAaTh TNPAKTHYECKOE W  OTUYECKOE 3HAYCHHE COBPEMEHHBIX
WCCJICIOBAaHHU B OMOJIOTUH, MEIUIINHE, SKOJIOTHH, OMOTEXHOJIOTHH; 0OOCHOBBHIBATh
COOCTBEHHYIO OLIEHKY;

— BBIABIATH B TEKCTE OHOJOTHYECKOTO  COJNIEpKaHWs TpodiemMy U
apTyMEHTHPOBAHHO €€ OOBSCHATS;

— TIPEICTaBJISATh OWOJIOTHMYECKYI0 WH(POPMAIIMI0O B BHJE TEKCTa, TaOJHIIBI,
CXeMbl, Tpaduika, JuarpaMMbl W JIeaTh BBIBOJIBI HA OCHOBAaHUM IPEICTABICHHBIX
JaHHBIX; MpeoOpa3oBbIBaTh Tpaduk, TaONHIy, IUArpaMMy, CXEMY B TEKCT
OMOJIOrMUYECKOTO COJEPKaHUSI.

[ToJry4uT BO3MOKHOCTH HAYYUTHCS:

—  0peaHu308vl8amb U NPOBOOUMb UHOUBUOVANLHYIO UCCAe008AMENbCKYIO
oesimesbHOCMb no Ouono2uu (unu pazpabameléams UHOUBUOYANbHBIL NPOEKM):
8bI0BUCAMb 2UNOME3bl, NIAHUPOBAMb pabomy, omoupams u npeoopa308vléamy
HeoOX00uUMy uHpopmayuio, nposooums 3IKCNEPUMEHMbL, UHMEPNPEemuposams
pe3yibmamyl,  0elams  6bl800bl HA  OCHOBE  NOJVUEHHLIX  pPe3)bmamos,
npeocmasisims NPOOYKmM C80UX UCCIe008AHULL,

—  NPOCHO3UPOBAMb NOCIEOCMBUSL COOCMBEHHBIX UCCAe008AHUL C VHemoM
IMUYECKUX HOPM U IKOJIO2UUECKUX MPeDdO8anull;

—  ebidensimy cywjecmeeHmbvie 0CODEHHOCMU ~ JICUBHEHHbIX — YUKIO8
npeocmasumereti pa3Hblx 0MoOeN08 pacmeHull U Muno8 HCUGOMHbIX, U300paANCAMb
YUKTIbL PA3BUMUSL 8 BUOE CXEM,

—  QHAU3UPOBAMb U UCNOJIL308AMb 8 PeUeHUU YHeOHbIX U UCCTe008AMeNbCKUX
3a0ay uHpoOpMayuro 0 COBPEMEHHbLIX UCCIE008aHUAX 6 Ouonouu, MeouyuHe u
IKONIO2UL,

—  apeyMeHmupoeams HeoOX0OUMOCMb CUHME3d eCMeCmME8eHHO-HAYYHO20 U
COYUOLYMAHUMAPHO20 3HAHUSL 8 FNOX) UHPOPMAYUOHHOU YUBUIUAYUU,

—  MOOenuposamsv U3MeHeHUe IKOCUCeEM N0 BIUAHUEM PA3IUYHbIX SPYNN
Gdaxmopos okpyaicaroujeil cpeobl,

—  8bIABIAMb 8 Npoyecce UCCIe008AMENbCKOU 0esmelbHOCMU NOCAe0CEUs
AHMPONO2EHHO20 BO30€UCMBUsT HA IKOCUCEMbl CB0€20 DPecUOHd, Npedazams
CNOCOObL CHUMNCEHUSL AHMPONO2EHHO20 8030CUCMBUSL HA IKOCUCTNEMDBL,;

— uUcnonv3oeamsv  NpUOOpemeHHble  KOMNeMeHYuu 6  NpaKmuyecKol
oesmenbHoCmy U NOBCEOHEeBHOU  JHCU3HU Ol NpUOOpemeHusi  onvima
oesmenvHOCmY, npedulecmsyrowell npopeccUoHaIbHOU, 6 OCHO8e KOMOPOll
Jledcum OUoo2Usl KaK y4eoHbvlll npeomem.

1.4. Kosiu4yecTBO 4acOB HA OCBOEHME IPOrPAMMBI:

O6bem oOpazoBaTesbHOM MporpamMmel 152 yaca, B TOM YHCIIE:
3aHATHSI BO B3aUMO/JICUCTBUM C TIpernojiaBareneM — 142 ydaca;
[Tpomexyrounas arrectauus — 10 yacos.



2. CTPYKTYPA U COAEP KXAHUE YYEGHOI'O ITPE/IMETA
2.1. O06bem 00pa3oBaTeIbLHOI MPOrpaMMbl M BUIbI Y4eOHOH padoThl

Bup yueOHoM padoThI Oovem uacos
O0bem 00pa3oBaTeIbHOM MPOTrPaMMBbI 152
3aHsiTHE BO B3aMMO/IeHCTBHE C MpenojaaBarejaeM 142
B TOM YHCIJIE:
IIPAKTUYECKUE 3aHATHUS 32
KOHTPOJIbHBIE padOThI -
IIpomexxyToUyHasi aTTECTALMSA 10
B TOM YMCJIE€ KOHCYJIbTALIUMN: 4
DK3aMEH: 6




2.2. TemaTu4ecKuil IUVIaH U coAep:kaHue ydyeOHoro npeamera «buosorus»

HaumeHnoBanue Copep:xanue yueOHOro MaTepHaJia, JIaGopaTOpHbIe H NPAKTHYECKHE 3AHATHS O0Bem Yposensn
Pa3e10B U TeM 4acoB OCBOEHHUSI
1 2 3 4
1 kypc, 1 cemecmp
Cojepkanue ya9eOHOTO MaTepraia
Beenenue 1 Beenenue.
buonorust kak Hayka Otpacnu OHOJNOTHM, €€ CBS3M C JPYTMMH HayKaMu. MeToabl HaydHOro no3HaHus. OOBEKT M3ydeHUs
Oouonmornn — Owuosormueckne cucteMbl. OOmME NpPU3HAKM OHOJIOTHYECKHX cucTeM. OTIMYMTENbHBIE HPU3HAKH IKHBOH
NPUPOJIBI: YPOBHEBAsI OpraHu3auus u 3Boitolys. OCHOBHBIC YPOBHHM OpraHM3alliM >KUBOM MpUpoAbL. Poiib Onosormuecknx 5 D)
Teopui, ujel, runores B GOPMUPOBAHUY COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI Mupa. CoOojeHue paBul IIOBECHUS
B IIpHpojie, OepekKHOE OTHOIICHHE K OMOJIOTHIeCKHM 00beKTaM (PacTEHUSIM U )KUBOTHBIM M MX COOOIIECTBAM) M UX OXpaHa.
JleMOHCTpanuy OHOJIOTMYECKUX CHCTEM Pa3HOT0 YPOBHS: KIIETKa, OpPraHu3M, MOMYJISIH, SKocucrema, ouocdepa. Llapcrea
>KHUBOU MPUPOJIBIL.
Pazgen 1.
YueHHe 0 KIeTKe
Tema 1.1. Cogepanue y4ebHOro MaTrepuana
Crpoenne u 2 | CoBpeMeHHasi KJIETOYHAs TEOPHS.
q’y;?lil;:lﬁ;‘]:(e;m‘ [{uTtonorus — Hayka o knetke. KpaTkas mctopus n3y4deHus KieTku. Passurne 3Hanunii o kierke (P. [yk, P. Bupxos, K. bap, 2 b
opranuzauus M.). M. llIneiinen u T. [IIBaHH — OCHOBOIIOJIOXKHUKHU KIIETOYHOH Teoprr. OCHOBHEIC MOJIOXKCHUSI COBPEMEHHON KIIETOYHON
KIeTKH Teopuu. Poib KIETOYHOM TEOPHH B CTAHOBICHUH COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI MUpa. MeToabl H3yUeHUs
KJIETKH.
3 MuHepaJjbHbIe BelIeCTBA H HX POJIb B KJIETKe.
XUMHUYECKUH cocTaB KIeTKH. Makpo- U MUKpo3IeMeHThl. Heopranuyeckue BemecTBa KIETKU KHUBBIX OpraHu3MoB. CTpoeHwne 2 2
¥ QYHKIMH MOJIEKYJI HEOPraHWYECKUX BelecTB. B3aumocsi3u crpoeHust 1 GYHKIHMNA MOJICKYJI.
4 Opranuyeckue BelecTBAa U UX POJib B KJIETKe.
OpraHuyecKre BEIecTBa KIETKH U )KUBBIX OpraHn3MoB. CTpoenne u GyHKIMN MOJIEKYJT OPTaHUIECKUX BEIIECTB. ) >
Bzaumocssi3u cTpoeHnst 1 QYHKIMH MOJICKYJT.
JleMOHCTpanum: CTpOeHHE U CTPYKTypa Oenka, crpoenue Mosekyn JIHK n PHK.
5 Crpoenue n GyHKIMH KJIETKH.
Kierka — anemeHTapHas jKMBas CUCTEMa UM OCHOBHAs CTPYKTYpHO-(QYHKIMOHAJIbHAs E€IUHUIA BCEX J>KUBBIX OPraHU3MOB.
Mmuoroo6pasue kimetok. Juddepenmupopka kierok. CTpoeHne W (QYHKIUH YacTeld W OPraHOWIOB KJIETKH. B3amMocBs3u 2 2
CTpoeHHss W (YHKIMI YacTell W OpraHoOWIOB KICTKH. JIeMOHCTpalWH: CTPOCHHE M MHOT000pasne KIETOK pPacTeHWUH u
JKMBOTHBIX.
6 IIpokapuoThbl U 3yKapuoOTHI.
Bupychl kak HekineTouHas GopMma >KH3HM W MX 3HayeHWe. Mepbl MpOoQUIAKTUKN PacIpOCTPAHEHUsI BUPYCHBIX 3a00JIeBaHMIA ) 2
(CIUI u np.).
JleMoHCTpanuu: CTpoeHHe KIETOK IPOKapHOT M 3YKapHOT, CXeMa CTPOEHHs BUpyca.
7 IIpakTnyeckoe 3anAaTHE. CTPOEHME KJIETOK PACTeHUI, ’KHBOTHBIX, TPU0OB U GaKTepHii.
HaOmonenue Ki1eTok pacTeHU 1 AKUBOTHBIX MOA MUKpOCKOroM. CpaBHEHHE CTPOCHUS KJIETOK PaCTeHUH, )KUBOTHBIX, 'PHOOB 1 ) 3

6aKT€pHﬁ 110 TOTOBBIM MUKpOIIpCIiapaTam. HpI/IFOTOBHGHI/Ie MUKPOIIPCIIapaToB, UX 3HAYCHUC U OIMCAaHUC.




Tema 1.2.

Cojeprxanue yueObHOTO MaTepuaia

8 OO0MeH BelIecTB M YHEPTHH B KJIETKe
Obmen BemecTs B OOMeH BelIecTB W MpeBpalleHre SHEPTHH B KIIETKE: dHE i 00 C 0 b
SHEpIHH B KTETKe, il peBpar P : sHepreTudecknit oomMeH. Ctamun SHepreTudeckoro ooMeHa. bpoxkenne u
YKH3HEeHHbII UK AbIXAHUC.
KJICTKHU 9 IIlnacTuyeckunii 00MeH.
OOMeH BellecTB U MPEeBpalleHNe YHEPTHH B KJIETKe: TuiacTuueckuii ooMen. ['eHernueckas nndopmanus B kierke. CTpoeHne u
¢ynkun xpomocom. JTHK - Hocutens HacnencrBeHHol mH(opMmanuu. 3HaueHHE ITOCTOSIHCTBA YUcia U (POPMBI XPOMOCOM B
knetkax. Pemmkarmus JJHK. ['en. ['enetnaeckmit ko,
Jemoncrparun: perumkanmst JJHK, doTtorpadum cxem cTpoeHUs XpOMOCOM, CXeMbl CTPOSHHSI TeHa.
10 | buocunre3 Henka.
bruocunTes Oenka. TpaHCKpUTIIHS, TpAaHCIAIM. MaTpruHBIN XapakTep peakinuii OnocuHTe3a.
JleMoHCTpanusi: cxema OMOocHHTE3a Oenka.
11 DOTOCHHTE3 U XEMOCHHTE3.
CriocoObI MUTaHus KIETKU. ABTOTpo(dHOE muTaHue: (HOTOCHHTE3 U XeMOocHHTe3. CBETOBBIE M TEMHOBBIC PEAKIIUU (JOTOCHHTE3A.
®dortocucrema I u I1. Pons xemocunTe3upyronmmx 6akrepuit Ha 3emiie. CpaBHUTENbHAS XapaKTePUCTHKA (OTOCUHTE3a U
XCMOCHHTE3a.
12 | Pa3zmHOKeHHe — BajkHelillee CBOICTBO OPraHU3MOB.
Krerka — remerudeckas enuHuIa )XuBoro. CoMaTndyeckue U MoJIOBbIC KIIETKH. JIeNieHre KISTKH - OCHOBA POCTa, Pa3BUTHS U
pPa3MHOXKCHHUS OPraHu3MOB. JKH3HECHHBIN IIUKIT KICTKU: HHTepda3za u Muto3. @a3sl MUTO3A.
JleMoHcTpanuu: nenenue kiaetku. Murtos. becrionioe pa3MHOKeHHE OpraHU3MOB.
13 | Meiio3 u ero ¢a3sl.
Meiio3 u ero ¢as3pl. Pa3BuTHe MONOBBIX KIETOK Y PACTEHHWH M KMBOTHBIX. OIUIONOTBOpEHHE, €ro 3HadeHue. MckyccTBeHHOe
OIIOJOTBOPEHHE y PACTEHUH W *KUBOTHBIX. CpaBHEHHE MUTO3a 1 Meifo3a. CpaBHUTEIbHAS XapaKTePUCTHKA Pa3BUTHS MOJIOBBIX
KIICTOK Y PACTCHUHN ¥ KHBOTHBIX.
Jemonctpanmu: OOpa3oBaHue MOIOBHIX KIeTOK. OIUIOZOTBOPEHUE Y PACTEHUH.
Pazgen 2.
Opranusm.
PasmHo:xkeHue u
HHIUBHAYATbHOE
pa3Burne
OpraHu3MOB
Conepkanue yd4eOHOro Marepuaia
Tema 2.1. 14 | Opranusm — equHoe 1eJI0€.
PasmHoxeHuUe

JKMBbBIX OPraHu3MoOB.

O/IHOKJIETOYHBIC U MHOTOKJIETOUHBIE. TKaHU, OpraHbl, CHCTEMbI OPraHOB, UX B3aMMOCBSI3b KaK OCHOBA 1[EIOCTHOCTH
opranmsMa. ['omeocTta3. MHOroo6pasue opraHu3MOB: TeTepoTpodbI, carrpoTpodbl, Tapa3uThl, aBTOTPODEI (XeMOTPODEI U
¢dororpodsr). Bocriponssenenne opraHu3MoB, ero 3HaueHue. becronoe u nonoBoe pasmMuoxenue. OMIo0TBOPEHHUE.
OIU10/I0TBOPEHHE Y IIBETKOBBIX PACTEHHUI U MMO3BOHOYHBIX KUBOTHBIX. BHEIIIHEE U BHYTPEHHEE OIIOJOTBOPEHHE.
JemoHncTpanun: MHOrooOpasue opraHu3MoB.

Tema 2.2.
NuauBuayanbHoe
pa3BuTHE

Cojeprxanue yueOHOTo MaTepuana

15

HUnanBuayajibHOe pa3BUTHE OPraHU3Ma.

WuauBrayansHoe pa3BUTHE OpraHn3Ma (OHTOreHe3). DMOpuoHanmbHOE pa3BuTHEe.  OCHOBHBIE  CTaguH SMOPHOHAIBHOTO
pasButus. Opranorenes. [locramOpuonanshoe passutHe. CXOACTBO 3apoiblliell NpencTaBUTENed pasHBIX TIPYHII
MO3BOHOYHBIX KaK CBHJETEIHCTBO MX HBOJIIOIMOHHOTO pojcTBa. JKHM3HEHHBIC IMKIBI M 4YepeloBaHHe MOKOJeHUH. [IpuynHel




opraHusma.

HapylIeHU pa3BUTUs opraHn3mMoB. MHIUBUAYalbHOE pa3BUTHE YeioBeKa. PenpotykTuBHoe 310poBbe. [locneacTBus BausHUSA
AJKOTOJISI, HUKOTHHA, HAPKOTHYECKHX BEIIECTB HA PAa3BUTHE 3apOIBIIIa YeTIOBEKA.
JemoHncrpanuu: UHIMBuayaspHOE pa3BUTHE OpPraHu3Ma.

16

HpaKanecxoe 3aHaTHE. BEIIBIICHHE U OIIMCaHUE MIPU3HAKOB CXOACTBA 3ap0}151mef/'1 YCJIOBCKA U APYTrUXx Mo3BO-
HOYHBIX KaK JOKAa3aTCJIbCTBO UX 3BOJIONUOHHOI'O pOACTBA.

Pa3nen 3.
OCHOBBI FT€HETHKH U
ceJIeKIMHU

Tema 3.1. CozepxaHue y4eOHOTO MaTepHaa

OCHOBBI T'¢HETHKH. 17

I'enernka. 3akonsl Menpges.
HacrencTBeHHOCTh M M3MEHYHMBOCTE — CBOMCTBAa OpraHU3MOB. [ 'eHeTnka U ee MeTofsl. [. MeHaenp - OCHOBOIIOJIOKHUK
reHeTHKH. [ eHeTHIecKas TEPMHHOJIOTHSI H CHMBOJIAKA.

18

OcHOBHBIEC 3aKOHOMEPHOCTH Hac/1e10BaHusA. MoHOrHOpHAHOE CKpelUBaHue.

3aKOHOMEPHOCTH HaCIeJOBaHMs, YCTaHOBJIeHHbIe ['. MeHenem, nx UTOI0rn4YecKie 0CHOBEL. MOHOTMOpPHIHOE CKpEIINBaHHKE,
HEMOJHOC JOMUHUPOBAHUEC. HpaBI/IHO YUCTOTHI I'aMCT.

JemoHcTpanui: MoOHOrHOpHIHOE U TUTHOPHUIHOE CKPEIIMBAHHUE.

19

OcHOBHBbIE 3aKOHOMEPHOCTH HacjefAoBaHusl. JluruépumiHoe ckpeuuBaHue.
Tperwnii 3akoH Menaens. CTaTHCTHYECKHI XapakTep 3aKOHOB MeHemns1. AHAIN3UPYIOIIee CKPEIINBaHNUE.
JleMOHCTpanum: JUruOpHIHOE CKpPENBaHHE.

20

IIpakTnyeckoe 3anaTHe. MOHO- M JUTHOPUIHOE CKPELIUBAHNE.
CocraBieHue cXeM cKpemuBanus. Perenne reHeTHUECKUX 3aau Ha CKpPelBaHue.

Hroro 3a 1 cemectp

O06BeM 00pa3oBaTENbHON IIPOrPaMMBbI

3aHsATHE BO B3aMMOJICHCTBHE C PEMOAABATENCM, B TOM YHCIIe
- TeOpeTHIecKoe 00ydeHHe
- IPaKTHYECKUE 3aHSTHS

40
40
34

1 kypc, 2 cemecmp

Tema 3.2. Cogepxanue yaeOHOro Marepuana

HacaeacrBeHHOCTH M 1
N3MEHYHUBOCTH

XpomMocoMHAasi TeOPHUs HACJIeACTBEHHOCTH.
XpoMocoMHast TeOpHsl HACTCICTBCHHOCTH. | CHOTHIT KaK IeJIOCTHAs cucTeMa. Pa3BuTre 3HaHMIA 0 TeHoTHIe. [ eHOM YenoBeka.
Teopus rena. BzanmoselicTBre reHoB. 3aKOHOMEPHOCTH CIICTNICHHOTO HaclienoBanus. 3akoH T. Moprana.

I'eneTnka moJa.
Onpeueﬂeﬂue I1oJia. TI/IH])I OHpGZ[CJ'ICHI/IH I1oJIa. Hacnenosaﬂme, CHCIIJICHHOC C ITOJIOM.

HpaRaneCKoe 3aHsiTHE. PellleHHe reHeTHYEeCKHUX 3a1a4.
Pemenune reneTnyeckux 3aaa4 Ha TEMbI: HACJICIOBAHNE IPU3HAKOB CICIUICHHBIX C IIOJIOM. CocraBieHue HpOCTef/'IHII/IX CXEM
CKpCIIMBaHUA. Pemenue 3a1a4 Ha BBaI/IMOIIef/'ICTBI/Ie HCAJIJICIIBHBIX T'CHOB.

3aKOHOMEPHOCTH U3MEHYHBOCTH.

3aKOHOMEPHOCTH M3MEHINBOCTH. Buibl m3mMeHunBocTH. Moaudurkaontas n3aMeH4nBocTs. HopMa peakuum.
HacnencreenHas ©3MEHYMBOCTh: KOMOWHATUBHASL M MyTallMOHHAsl. Bujbl MyTanuii, ux npuuaunsl. [locieacTBust BAusHUS
MYTareHOB Ha OPTaHU3M U OKPY’KaroOLIyIo cpexy. Mephl 3allUThl OKPYKAIOLIEH CPe/Ibl OT 3arpsiI3HEHMSI MyTareHaMH.
JleMoHCTpanus cxeMbl BUIOB MyTallli.

HacaencrBeHHast N3MEHYMBOCTDh YeJI0BEKA.
I'enernka n MCOHUIIMHA. MCTO,Z[BI HU3YUYCHHUA HACICACTBCHHOCTH YCIIOBCKA. Mepbl HpO(bI/IJ'IaKTI/IKI/I HaCJICACTBCHHBIX 3a00JICBAHMI




YCJIOBCKA.

IpakTnyeckoe 3anaTue. MogudukaunoHHAs U3MEHYUBOCTb.

Wzydenne cTaTHCTHYECKIE 3aKOHOMEPHOCTH MOAN(PUKAITMOHHOW U3MEHUMNBOCTH. [loCcTpoeHNe BapHallmOHHOTO psifia 1
BapHAIMOHHOW KpHBOH. BEIsSBIICHIEC HCTOYHUKOB MyTarcHOB B OKPYIKArOIeH cpelie (KOCBCHHO). BhISBICHIE N3MCHUMBOCTH
oco0eii 0JHOro BUA.

JleMoHCTpanus KapThl IEHTPOB MHOI000pa3Hsl M MPOUCXOXKJICHHS KYJIBTYPHBIX PACTEHUN M JOMAIIHUX KUBOTHBIX.

Tema 3.3.

OCHOBBI CeJIEKIINH

Cozaepxanue yueOHOrO MaTepHasa

7 OCHOBBI CeJIeKIINH.
Cenexnyst, ee 3amaun. OCHOBHBIE METOIBI CENIEKIMH, NX TeHETHUYecKne OCHOBBHL [uOpmamsamms. VckyccTBeHHBIH 0OTOOD.
OpoMalIHMBaHUE KUBOTHBIX M BBIPAIIMBAHUE KYJIbTYPHBIX PACTEHHH — HavyalbHBIC 3Talbl cenekuun. Brirax H.M. Basunosa B
pa3BUTHE CEJECKINHM. YYEHHE O IEHTpax MHOrooOpa3ws M IPOUCXOXKICHUS KyJIbTYPHBIX PAacTeHHH. 3aKOH TOMOJOTHYECKHX
PSIIOB B HACJIEICTBEHHOI M3MeHUYnBOCTH. OCHOBHBIE JOCTHKEHHSI COBPEMEHHOI CENEKIUH KYJIBTYPHBIX PACTEHHH, TOMAITHUX
JKHMBOTHBIX.

8 IIpakTnyeckoe 3anaTHe. M3yuyeHHue MeTOI0B CeJICKIIMH.
OmnpeneneHne METO/IOB CENEKIIMN M COCTABICHHE CXEM BBIBE/ICHHS COPTOB PACTEHHUI M MOPOJI )KUBOTHBIX Ha OCHOBE TEKCTOB 00
WCTOPHH BBIBEJICHHS TIOPOJI M COPTOB, MILTIOCTpANi. M3yueHne MHOrooOpas st OpO/I >KHBOTHBIX M COPTOB PACTEHHH.

9 Cenexkuusi MUKPpOOPTaHU3MOB.
OcobeHHOCTH MUKPOOpraHu3MoB. OCHOBHBIE JOCTH)KEHHSI COBPEMEHHOM CeJIEKIIMA MUKPOOPTaHU3MOB. MeTO/IbI
XPOMOCOMHOH U KJIETOUYHOH MH)KEHEPHH.

10 | BuoTexHOJIOTH, €€ TOCTHKEHMSI U TIePCIEKTHBBI Pa3BUTHS.

BI/IOTGXHOHOFI/IH, €€ HallpaBJICHUS. DTUYECKHUE aCIEKThI Pa3BUTHA HEKOTOPHBIX I/ICCHCHOBaHI/Iﬁ B OMOTEXHOJIOTUU (KHOHI/IpOBaHI/le
YCJIOBCKA, HAITPABJICHHOC N3MCHCHUC FeHOMa).

Pa3nen 4.
IBOJIOLHOHHOE
YYeHue
Tema 4.1. Cojiepxanue yueGHOTo MaTepHaa.
OcHoBbI yuenusi 00 17 [ Pazgurie 5BOJIONMOHHBIX WACH B OHOJOTHH.
I[o?cl;gg;?el;:yc[;na OBOJIIOIIMOHHBIC HJICH, UCTOPUS UX pa3BuThs. 3HaueHue pabor K. Jlunnes, K.b. Jlamapka B pa3BUTHH DBOJIOIMOHHBIX
3BOIOIMH HJIel B OMOJIOTHH.
12 | OBoarouuoHHoe yyenue Y. lapBuna.
VYyaernne Y. JlapBruHa 00 3BOJIONNH. JIBIKYIIIHME CHITBI BOTIONUH. B3aUMOCBSI3b ABMKYIIMX CHII 9BOJIIOIUA. Poib
9BOJIIOIIMOHHOTO VYEeHHUS B HOpPMHUPOBAHMH COBPEMEHHOMN €CTeCTBEHHOHAYYHON KapTHHBI MUpa. PaKTOphl ABOJIOIHH.
13 | KoHuenuusi BUaa, ero KpUuTepuH.
Bup, ero xputepun. MHOroodpasue BUIOB.
Hemonctpauuu: Kpurepuu Buna.
14 | IlpakTnyeckoe 3aHsiTue. Onucanue 0codeii 0HOro BUIAa M0 MOP(OIOrHYeCKOMY KPUTEPHIO.
CocTaBjieHHUE CPAaBHUTEIBHOM XapaKTEPUCTHKK 0c00eH 110 MOP(]OIOTHIECKOMY KPUTEPHIO, 3AIIOJTHCHHE TaOJIHIIbL.
15 | IlomyasiumMst — CTPYKTYPHAsi eIMHULA BUAA U 3BOJIOLUM.

[omymsatus — CTPYKTypHAs €IUHAIIA BHIA M SBOJIOIUH. DIIEMEHTApHBIC (DaKTOPBI IBOJFOIIHN.

Uccnenosanus C.C.YerBepukoBa. 3aKOHOMEPHOCTH HACJIEOBAHUS IPU3HAKOB B MOMYJISILIMUIX PA3HOrO TUMNA. 3aKOH Xapau-
Baitn6epra.

Jemonctpanus: CTpyKTypa NOMyJISLuY.




16 | CuHTeTHYECKAsS] TeOPHs IBOJIIOIUM.

CunTeTrndeckas Teopus BoIOIHA. DopMbl ecTecTBeHHOT0 0TO0pa. CpaBHUTENBHAS XapaKTEPHUCTHKA NCKYCCTBEHHOTO H 2
€CTECTBEHHOI0 0TOODA.
17 | Joka3arejabcTBa 3BOJIOLHH.
[Maneonromornueckue nanupie. CpaBHUTENBHAS aHATOMUS. [laHHBIe IMOpHomorun. broreHeTHyeckuii 3aK0H. 3aK0H 2
3apOJIBIIIEBOTO CXOCTRA.
18 | Pe3yabTaThl 3BOJIIOIUH.
PesymnbTars! aBomronuu. @opMupoBaHHUE MPUCIIOCOOTCHHOCTH K Cpejie OOMTAaHMUS. 2
JleMoHCTpanus: afanTHBHBIE 0COOCHHOCTH OPTraHU3MOB, HX OTHOCHTEIBHBIA XapakTep.
19 | IIpakTHyeckoe 3ansaTue. [lpucnocodiienne 0PraHu3MoB K pa3HbIM cpelaM 00UTAHUS
O3HaKOMIICHHE C IIPHCIIOCOOTICHIEM OpPTraHU3MOB (PaCTeHUH U )KHBOTHBIX) K pa3HBIM cpejiaM o0uTaHus (K BOJHOW, HA3eMHO- 2
BO3YIIHOM, TOYBCHHOM) ¥ 3aII0JTHCHHUE TaOJIHUIIBL.
20 | MuKpo- 1 MaKpO3BOJIIONHS.
[TousiTue 0 MHKpPO- W MakpodBoJronMU. Mukpospomonus. OOpa3oBanne HOBbIX BHIOB. CrocoObl BHI000pa30BaHUsL. 2
CoxpaHeHHe OMOJIOTHYECKOr0 MHOTO00Opa3usi Kak OCHOBBI YCTOMYMBOCTH OHOCHEPHI.
21 | DBoawuus pacTeHuil U )KUBOTHBIX.
OCHOBHBIC YEPTHl DBONIONHMH PACTHTEIBHOTO MHpa. BBIXON pacTeHWH Ha CyIIy M CBS3aHHBIE C ATHM MPHUCIOCOOJICHUS, 2
MOSIBIICHHE CTIIOPOBBIX, CEMEHHBIX pacTeHuil. OCHOBHBIE 3Talbl YBOIONNHN KHBOTHBIX.
Tema 4.2. Conepxanue yd4eOHOTO MaTepraa.
OcHoOBHBIE 22 | OcHOBHBIEC HATIPABJICHHS IBOJIIOIHOHHOIO Iporpecca. )
HanpasJIeHUs [Tyt n Hanpasnenus sBomonnu (A.H. Cesepros, N.1. [lImManbsraysen). DBOMIOIMMOHHBIN IPOTPECC, €Tr0 OCHOBHBIE
IBOJIIOIITOHHOT 0 HarpasjeHus. @opMbl SBOJIONNH (ANBEPTEHIINS, KOHBEPTEHIIUS, TapaUICIIU3M).
nporpecca 23 | Uauoagantauuu u apoMop(o3bl PACTEHHIi U )KUBOTHBIX. )
Apomopdossl. Manoamanraiui. OcHOBHBIC apoMOP(])03bl B SBOJIFOIMN PACTCHUHN M KHBOTHBIX.
24 | Buoaoruyeckuii mporpecc u 6M0JI0rMYecKHuii perpecc.
[TpuarHBI OHOJIOTHYECKOTO TIPOrpecca U OMOIOTHIecKoro perpecca. [IpHuiHbI BEIMIpaHust BUIOB. bruonornyeckas )
cTa0uIM3aIus.
JleMOHCTpanusi: MpeAcTaBUTENN PEIKIX M MCUE3aIOUINX BUIOB PACTCHUH U JKUBOTHBIX.
HUroro 3a 2 cemecTp
O0BeM 00pa3oBaTeNbHON IPOrPaMMBbI 48
3aHsATHE BO B3aMMOJICHCTBHE C TIPETIOIaBaTeieM, B TOM YHCIIe 48
- TeopeTHYecKoe 00ydIeHne 38
- IPaKTHYECKIE 3aHATHI 10
2 kypc, 3 cemecmp
Paznen V.
Hcropust pa3BuTHA
JKM3HH Ha 3emuie
Copepxkanue y4eOHOTO MaTepHaa.
Tema 5.1. 1 T'HIOTE3bI IPOMCXO0K/ACHUS JKU3HH.
op;il?':tpll:cliceoro OTauuuTeNbHbIE MPU3HAKK )KUBOTO. [ MIIOTE3BI MPOMCXOXKACHUS XKHU3HU Ha 3emie. COBpeMEeHHBIE THITOTE3bI O IIPOUCXOXKIICHUN 2
Mupa JKU3HU Ha 3eMIie.
2 Pa3BuTHE OpraHu4eckoro Mupa B apxee. 2
Y cnoKHEHHE KUBBIX OPraHU3MOB Ha 3eMile B IIPOLecce IBOJOLUH. DTarlbl ABOJIIOLMHE OPraHUYECKOro MUpa Ha 3emiie B apXeu.




OcHoBHBbIC apoMOP(}H03bI B IBOJIFOIUN PACTCHUN M KUBOTHBIX.

Pa3BuTHe opranuyeckoro Mupa B poTepo30iicKylo, a1e030iCKY10, Me3030HCKYI0 M KallHO30HCKY10 Ipax.
Kparkast ncTopust pa3BUTHsI OPraHMYECKOTO MHUpa. DTalbl 3BOJIIONNH OPraHWYECKOTo MUpa Ha 3eMJie B JaHHBIX 3pax.
OcHoBHbIE apoMOP(} O3B! B SBOIIONUH PACTCHUH U )KUBOTHBIX.

JleMOHCTpanuu: HICKONaeMble BUJIbI PACTEHUN U KUBOTHBIX.

Tema 5.2.
IBoIIOIHS YeJIOBEKA

Cozepxanue yueOHOTO MaTepuaa.

4

IIpoucxoxneHue yejoBeKa.
CoBpeMeHHbIE THIOTE3bl O TPOUCXOXKICHWM dYenoBeKa. JloKa3aTenbCTBa POJACTBA YEJNOBEKA C  MIICKOIHUTAIOIINMHU
JKUBOTHBIMHU.

IBOTIOHSA YeJIOBEKA.
Draribl 3BOIIOIMH yenoBeka. OCHOBHBIE CTaAMU aHTponoreHes3a. [Ipaponuna yenoseka.
Hemonctpanuu: [IporcxoxxaeHne yenoBeka.

Pacsbl U X pOUCXOKIEHME.
EnnHCTBO IpoMCXOXKIEHHS YelloBeUeCcKuX pac. Pacorenes. Kputnka pacnzMa i CONMANBEHOTO JapBUHU3MA.
JemoHcTpanuu: YenoBeueckue pachl.

HpaKanecxoe 3aHATHE. AHAJIN3 H OIICHKA Pa3/IMYHBIX T'HIMOTE3 MPOUCXOKICHUA KU3HU U Y€JI0BEKA.
Anamus u OLICHKA PA3JIMYHBIX I'MIIOTE3 O CYIIHOCTH, HPOUCXOKICHUU JKU3HU U UCJIOBCKA.

Paszgen VI.
OCHOBBI PKO0JIOTHH

Tema 6.1.
IKo0JI0THA U
IKOJIOTrHYEeCKHe
CHCTEMBI

CopepxaHne yaeOHOT0 MaTepuara.

8

JKoj0rus. JxojJornyeckne GakTopsl cpeabl.

DKoJIorus — HayKa 0 B3aMMOOTHOILCHUSX OPTaHN3MOB MEXLy CO00H 1 OKpy’Karoler cpeioi. DKonoruueckue GakTopsl, X
3HAUCHHE B XM3HU OPTaHU3MOB. THITBI SKOJIOTHYECKHUX B3auMoieicTBII. KOHKYpeHTHbIE B3aNMOICHCTBYSI: BHY TPUBHIOBAS U
MCXBHO0BAaA.

JlemoHcTpanuy: MeXBHI0BbIE OTHOILICHUS: KOHKYPEHIIHs, CHMOMO03, XHITHUYECTBO, Napa3UTU3M.

JemoncTpanun: DKosorndyeckre (GaKTopsl U MX BIMSHIE HA OPraHU3MBL.

OCHOBHBIE IKOJIOTHYECKHE 3AKOHBI.
3aKkoH onTUMyMa. 3aKoH MuHUMYyMa. bruosornueckue purMbl. @otoneproansM. 3akoH ToaepaHTHOCTH. 3akoHbl b. Kommonepa

10

Buornueckue coodiecrna.
Bbuorieno3. BumoBass u mpocTpaHCTBEHHAs CTPYKTypa OHMOIIEHO3a. JKOJIOTHYeCcKas Hulla. B3anMOOTHOIIIEHHE OPraHU3MOB B
OHOIICHO3E.

11

IKO0JIOrHYeCKHEe CHCTEMBI.
IlonsTus (<6I/IOFCOH6HO3» " «dKocucTeMay. KOMIIOHEHTBI KOCUCTEMEIL. CaMOperHHHI/IH B O3KOCHUCTECME. HpI/I‘II/IHLI
YCTOﬁqHBOCTH ¥ CMEHEBI DKOCHCTeM. EcTeCcTBeHHEIC 1 HNCKYCCTBCHHBIEC OKOCUCTEMBI CBOCTO paﬁOHa.

12

Kpyrosopor BemectB u npeppaileHde 3HEPruM B 3KOCHCTeMaX.

IMumessle cBs3u B skocucTeMe. Tpoduueckre ypoBHH. THIIBI MUIIEBHIX 1eneil. [IpaBuiia 5K0I0rn4eckoi IMpaMu/Iibl.
KpyroBoport BemmecTs 1 MpeBpaleHus YJHEPTUU B SKOCHCTEME.

Jemonctpanuu: [Iuiesbie eny U ceTd B OMOIeH03e. DKOJIoOTHYecKue mupaMuipl. Cxema dSKocucTeMbl. KpyroBopor BemiecTs
U TIPEBPAIIEHUE SHEPTHH B IKOCHUCTEME.

13

HpaRTn'lecxoe 3aHsiTie. CeTH M L[eNU NMUTAHUS.
CocTaBlIEHHE CXEM Inepeaadu BEUICCTB M DOHCPIUH 110 LECTIAM IIMTAHUA B HpHpOI[HOﬁ OKOCHCTEME.

14

HN3menenus B 3xkocucremax. Camopa3BuTHe 3KOCHCTEM.
[TpuurHbl YyCTOWYMBOCTU U cMeHBI 3kocucTeM. Craanu pazsutus skocrcteMbl. Cykneccust. TUIBI 9KOJIOTHYECKUX CYKLIECCHI.




15

HcKyccTBeHHBIE COOGIECTBA — ArPOIKOCHCTEMBI H YPOOIKOCHCTEMBI.
HckyccTBEHHBIE COOOMIECTBA — arPOIKOCUCTEMBI H YPOOIKOCHCTEMBI.
Jemonctpanun: CxeMa arposkoCHCTEMBI.

16

IIpakTnyeckoe 3anaTHe. MCKyCCTBEHHBIE IKOCHCTEMBI.
Onwcanne 1 IPaKTHIECKOEe CO3aHNe NCKYCCTBEHHON IKOCHCTEMBI (TIPECHOBOIHBIN akBapuyM). COCTaBIEHHE CXEM Mepeiadn
BCLICCTB Y SHCPTUU 110 LCHAM MMUTAHWUA B arpolE€HO3€.

Tema 6.2.
Bbuocdepa —
rjo0ajabHas
IKOCHCTEMA

Cozepxanue yueOGHOTO MaTepuaa.

17

Buocdepa — rinodanpHast IKOCHCTEMA.

Bruocdepa. Yuenne B.U. Bepranckoro o 6uoctepe. Pons xuBsix oprann3moB B Ouocgepe. buomacca. Ocobennoct
pacnpezieneHus 6rnoMacchl Ha 3emiie.

Jemonctpanust: buocdepa.

18

KpyroeopoT 0HOreHHBIX 3JIeMEeHTOB B Ouocdepe.

buorennsle sneMeHThl. brorenHas wmurpanusi atoMoB. KpyroBopoT BakHEWIIMX OHOTEHHBIX JJIEMEHTOB (Ha HpUMeEpe
yriaepoja, a3oTa u zip.) B 6uocgepe.

Jemoncrpamus: buocdepa. KpyroBopot yrieposa (azora u jip.) B 6mocdepe.

19

[pakTnyeckoe 3ansaTue. Kpyropopor Bemecrs.
CocraBieHne cxeM KpyroBOpOTOB YIIIEpOa, KHCIOPO/a, a30Ta U IPYTUX 3JIEMCHTOB

20

I'odasnbHBIe 3K0J0rHYecKre MPo0JIeMb] M YTH UX PellleHUs.

DKoJsloruyeckue mpodiemsl, MyTH ux pemeHus. Mzmenenust onocgepsl. [lociaencTBust nesTeIbHOCTH YelIOBEKa B OKpYIKarouien
cpene. BozaelicTBre MPOM3BOACTBCHHOM NCITEIBHOCTH B 00JIaCTH CBOECH OyayIieil mpodeccHu Ha OKPYIKAIOIIYIO CPEIy.
[IpobiiemMa yCTOHUMBOTO pa3BUTHs OUOChEPHI.

21

IpakTnyeckoe 3anaTHe. OUeHKa 3arpsi3HeHnid aTMocdepHOro Bo3ayxa.

OreHKa aHTPONIOTEHHBIX M3MEHEHHMH B JKOCHCTeMax cBoel MecTHOCTH. OIEHKa 3arpsi3HEHHsT aTMOC(EepHOro BoO3myxa
aBTOTPAHCIOPTOM Ha MarucTpajbHbIX yiul . Yebokcapsl

22

OO01IecTBO M OKPY KAIOLIas cpeaa.

DKONOTHS KaK TEOpeTHYecKass OCHOBA PAMOHAIBHOTO IPHPOIOIONB30BaHMS M OXpaHbl mpuponsl. Hoocdepa. [Ipasmia
MIOBEICHHUS JTFOJICH B OKpYXKaromIei mpupoaHoii cpene. Ce30HHBIE (BeCEHHHE, OCCHHNE) N3MEHEHHS B TIPUPOJIC.
Hemonctpanuu: Ocobo oxpaHseMblie TpUpoaHbIe TeppuTopuu Poccun u UyBamckoi pecry 0K,

23

310poBBE M IKOJIOTHSI YeJI0BEKA.
Haxkxomnnenue 3arps3Hureneil B nuieBsIx Lemsax. Kauectso npoaykroB nuranusd. IlepBas momoris Ipyu oTpaBICHUN MHILEBBIMU
IPOLYKTAMH.

24

HpaKTl/I‘leCKOC 3aHATHE. AHTpOl’lOFeHHBle U3MEHCHUSA NMPUPOAHDBIX J'lal-[l[l[[a(l)TOB.
Onucanue AHTPOIOI€HHBIX H3MCHEHHM B €CTECTBEHHBIX IMPUPOAHBIX naHnma(,’pTax CBOCH MECTHOCTH.

25

IpakTuyeckoe 3ansaTue. Ilpupoanbie cucTEMBbI
CpaBHUTENBEHOE OIMCAaHKE OJHOM M3 €CTECTBEHHBIX NMPHUPOJIHBIX CHUCTEM (HAIpHMEp, Jieca) C arpodKOCUCTEMOH (HampuMep,
MIISHUYHOTO TI0JIs).

26

IIpakTuyeckoe 3ansiTue. PenmeHne 3K0JI0THYECKHUX 3a4a4.
CocTaBlIeHHE SKOJIOTHYECKHUX 3a1a4. PereHne 3K0J0rHuecKuX 3a1ay.

Paznen VII.
buonunka

Copepxanne yaeOHOTO MaTepuana.




Tema 7.1. 27 | buonuka. Mcnosib30BaHNe TEXHUYECKHUX CHCTEM M YCTPOWCTB 10 aHAJIOTMH € ;KMBBIMHU CHCTEMaMHU.

buonnka Bronnka kak 0IHO W3 HANpaBIICHUH OMOJIOTHN U KHOSPHETHKH, paccMaTprBalomiee 0co0eHHOCTH MOP(HO(PHU3HOIOTHIECKOH
OpraHU3aLl{ )KMUBBIX OPTaHU3MOB M MX UCIIOJIB30BaHHE [UIS CO3JAHHS COBEPIICHHBIX TEXHHYECKUX CHCTEM H YCTPOUCTB I10
AHAJIOTUH C )KUBBIMH CHCTEMaMH.

[TpyHIMIBI U TPUMEPHI HCIOJIB30BaHUS B XO3SHCTBEHHOM ACATENBHOCTH JIIOACH MOPPOPYHKIMOHAIBHBIX YePT OpraHu3aluu
pacTeHuil U JKUBOTHBIX.

JlemoHcTpanuu: MoJenu cKJlaa4aToi CTPYKTYpPbI, HCIOIB3YeMOW B CTpOHUTENbCTBE. TpyOUaTsle CTPYKTYPHI B KHUBOW ITpUpPOJIE
U B TCXHUKC. ABpO)II/IHaMI/I‘{eCKI/IC " TUAPOANHAMUYCCKUEC yCTpOIZCTBa B KUBOH IIprUpoa€C U B TCXHUKE.

KoncyabTanum 4

JK3aMeH 6

Hroro 3a 3 cemectp

O0BeM 00pa3oBaTeNbHON IPOrPaMMBbI 64

3aHsATHE BO B3aUMOCHCTBHE C IPENOAABATENIEM, B TOM YUCIe 54
- TEOpeTUYECKOe 00yUeHUE 38
- IPAKTUYECKUE 3aHATUSL 16

MIPOMEKYTOUHAs aTTECTAIHS 10

Bcero:

O06BeM 00pa3oBaTENbHON IPOrPaMMBbI

3aHATHE BO B3aMMOACHUCTBHE C IIPEIIOAaBATEIIEM, B TOM YHCIIE Lsé
- TEOpETHYECKoe 00yUeHHE 710
- IPaKTUIECKHE 3aHATHS 32

- IPOMEXKYTOUHAs aTTeCTalMs 10

Jl1st XapaKTepUCTUKU YPOBHSI OCBOEHHUSI yUeOHOT0 MaTepualla UCIOJIb3YIOTCS Cieyonue 0003HaueHus:

1. — 0O3HaKOMUTENbHBIN (y3HaBaHUE PaHEE N3YUYEHHBIX 00BEKTOB, CBOWCTB);

2. — penpoayKTUBHBIN (BBIIOJHEHUE AEATEILHOCTH 10 00pasily, MHCTPYKLUHU WU MO/ PYKOBOJICTBOM)

3. — NPOIYKTUBHBIN (IUIAHUPOBAHNE U CAMOCTOSITEIILHOE BHIIIOJHEHHE JIEATEIIbHOCTH, PEeIlIEHUE POOJIEMHBIX 3a1a4)




3. YCJIOBUASA PEAJIMBAIIUUA ITPOTI'PAMMBbI YYEBHOI'O IPE/IMETA

3.1. TpeOoBaHMs K MUHMMAJIbHOMY MaTEePHAIbLHO-TEXHUYECKOMY
o0ecre4eHHnIo

Peanuzanus nporpammsel yueOHOTO MpeaMeTa TpeOyeT Hanuuusi yueOHOro

KaOMHeTa XUMUY, OMOJIOTMH U SKOJIOTUYECKUX OCHOB MPUPOJIONIOIB30BaAHUS

O6opynoBaHue yueOHOTO KaOMHETA:

- TIOCAI0YHBIE MECTA M0 KOJWYECTBY O0yJarOIINXCS,

- pabouee MECTO Mperno aBaTes;

- IEMOHCTPALIMOHHBIN CTOJ;

- mabopaTopHoe 000pyI0BaHre (MUKPOCKOIT M MHUKporpenaparsl, Moaens JITHK,
repOapuu, 1a00paTopHas MocyJa U XUMUYECKUE PEAKTHUBHI).

3.2. UudopmanmonHoe odecnevyeHne 00yueHust
Ilepeuennb y4eOHbIX u3naHuii, UHTEpHET-pecypcoB

OCHOBHBIE HICTOYHUKMN:

Koncrantunos, B. M. buonorus s npodeccuit u  crneruaibHOCTEN
TEXHUYECKOTO U €CTECTBEHHO-HAy4yHOro rmnpoduiaed : Yy4dyeOHUK ISl CTY/I.
yupexaennit CI1O / B. M. Koncrantunos, A. I'. Pezanos, E. O. ®aneesa. - noa
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHHUSA YYEBHOI'O

IMPEJIMETA
KOHTPOIH i OleHKa Pe3yThTaTOR OCBOGHIIS TPOrpaMMBbl y4eGHOrO PEAMETa OCYIECTBIASTCS IPENoaBaTeNeM B IPOLECCE MPOBECHHS YIeOHbIX, 1
NPAKTUYECKUX 3aHATHH, TEKYILEro U IPOMEKYTOYHOTO KOHTPOJIS
Pazgen PesynbraTst Bun ®DopMbI U Bun ®dopma Orenka
W/WIK TeMa OCBOCHHS KOHTPOJS | METOJBI KOHTPOJIS OILICHOYHOT'O WHIUBUAYAT | Pe3yibTaToB **
IPOTrPaMMbI cpencTBa BHOTO yuéTa
3VH * ycreBaeMoc
™H
Paspen 1. 1,2 Texymmii YcTHBIH ompoc. Tecrt. 3amanue VueOHbIit Banpuas
TectupoBanue JUIs JKypHaI, (2-5)
BrImotHeHNe MPaKTUYEeCKOH | BBITOMHEHUS
paboTsI MPaKTUYECKON
paboThl
Pazgen 2. 1.2 Texymumii YcTHBIH ompoc. Tect VueOHbIi Banpuas
TectupoBanue 3ananue s KypHAIL. (2-5)
BrImonHeHne MPaKTUYEeCKOH | BBITOMHCHUS
paboTsl MIPaKTHIECKOI
paboThI
Pasnen 3. 1,2, Texymmii VYerHblii onpoc. Tect VueOHsIit banpHas
TectupoBanue 3ananue ams KypHaT (2-5)
BeImonHeHHE MPAKTUYCCKUX | BBITOJHCHHUS
pabot MPaKTHIECKAX
pabor
Paznen 4. 1,2 Texyumii VYceTHslil onpoc. Tecr. YueOHsbIit banbnas
TectupoBanue KypHAIT (2-5)
Paznen 5 1,2 Texymmii TectupoBaHue Tecr. YueOHbIiH banbnas
BrimonHenue npakTHdeckux | 3amaHus s KypHAI (2-5)
pabor BBITIOJTHEHUS
MIPAKTHIECKAX
pabor
Pazpnen 6. 1,2 Texymmii TectupoBanue Tecr. Y4eOHbIi banphas
Brimonnenue npaktudeckux | 3agaHus s JKypHaI (2-5)
pabot BBIMOJTHEHHS
MPAKTUICCKUX
pabor
Pazgen 7. 1.2 Texymmrii TectupoBanmue Tecr. VueOHbIit Banpuas
KypHAIT (2-5)
YueOHbrit 1,2 [IpomexyT | Dx3ameH DK3aMCHAIMOHH | Y4eOHBIi banpnas
npeaMeT OYHBII bIC OMJICTHI JKypHaI (2-5)
Benomocts
MIPOMEXYTOU
HO
aTTeCTaluH,
3aYCTHBIC
KHIDKKH

*Pe3ynbTaThl yCBOCHHSI AUCIMIUINHBL:
1 — 3HaHMA

2 — yMeHHusA

3 - HaBBIKH (IPAKTUIECKUH OTIBIT)

**(OneHka pe3yJIbTaToB
B Oamax (2-5)
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