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1 OBIIASI XAPAKTEPUCTUKA PABOYE ITIPOT'PAMMBI YYEBHOTI'O

MNPEJIMETA
«BHAOJIOT' USI»

1.1. Mecto yuyeOHOro mpeaMeTra B CTPYKType NPOrpaMmbl MOATOTOBKHM CHENHAJIUCTOB

CpeaAHero 3BeHa

VYueOnblii nipenMer «bHOJIOTHS» OTHOCHTCS K TpeaMeTHo obnactu «EcTtecTBeHHBIE
HAyKu» W 00IIe00pa30BaTeIbHOMY MKy MPOTPAMMBI TOJITOTOBKH CHEIHAIUCTOB CPEIHErO

3BCHA.

1.2. TpeGoBanus K pe3yJbTaTaM OCBOEHHUS

PesynbraToM ocBoeHHst buonoruu SBIsETCS ONpENeNeHHBIH 3Tan c(HOPMHUPOBAHHOCTU
CJICAYIOUINX OOIIMX KOMIETEHIHI:

Kon ) |
HAMMEHOBAHME I[lnannpyemble pe3y/bTaThl OCBOCHUSI MPeAMeTa
(¢popmupyemMbIX
KOMIeTeHImii Oomue IIpeameTHbIE
K 01 Bridupatn - MHUPOBAHHOCTh 3HAHUU
OK 0 oupa B S TPYI0BOTO c(hOpMUPOBAHHOCTh 3HA 0
CHOCOOBl  pelneHust MECTE U POJIM OMOJIOTHH B CUCTEME
BOCIIUTAHUA:
3amaq npodeccuo- HAYYHOTO 3HAaHWS;, (PYHKIIMOHAIb-
HAJIBHOMN - TOTOBHOCTb K TPYAYy, OCOSHAHHUC | yoji rpaMoTHOCTH dellOBEKa ISt
JEATEIIbHOCTH HEHHOCTH MACTCpPCTBA, TPYIOJIO- | perieHus KU3HEHHBIX IpooJem;
MPUMEHUTETBLHO K | Oue; - chopMHpPOBAaHHOCTH  YMEHUS
Pa3INYHBIM - TOTOBHOCTD K AKTUBHOM | PACKPBIBATh COACPKAHUEC OCHOBO-
KOHTEKCTaM; ESTEbHOCTH TeXHOIOTHYECKOH i | M0/1aTaroIIuX 6I/IOJ'IUOFI/I‘IGCKI/IX
o TEPMUHOB U TIOHSTHH: KU3Hb,
COLIMAJILHOM HaIpaBJIECHHOCTH,
KJIETKa, TKaHb, OpPraH, OpPraHU3M,
CIIOCOOHOCTh MHULMUPOBATh,

IUIAaHUPOBaTh U CAMOCTOSATEIBHO
BBINOJIHATH TaKyIO JAEATEIbHOCTD;
- MHTEpeC K pPa3Iu4HbIM cdepam

npodeccnoHanbHOM
JeSATEeIbHOCTH,

OBnanenue YHUBEpPCAIbHBIMU
y4eOHBIMU MO3HABATEIbHBIMU
JNIEUCTBUSIMU:

a) 0azoBbIe JIOTMYecKue
AefCTBUA:

- CaMOCTOSITENbHO (OPMYIIHPO-
BaTh u aKTyaJU3UpOBaTh
mpobieMy, paccMaTpuBaTh €€

BCCCTOPOHHE;
- YCTaHaBJIMBaTb CYIICCTB CHHBIN

HpI/ISHaK NI OCHOBAaHUA JJISL
CpaBHEHMs, KJIacCHpHUKANMA U
00001IeHHS;

- OpCACiATh LCIN ACATCIBHOCTU,

BHJl, TIOMyJISIHSI, JKOCHUCTEMA,
ouoreHo3, omochepa; MeTaboIM3M
(oOMeH BellecTB M IpeBpallleHue
JHEprum), romeocras  (camo-
perynsinusi), OWocuHTE3 Oelka,
CTPYKTypHasi OpraHu3alus >KUBbBIX
CUCTEM, JHCKPETHOCTh, CaMo-
PETyIISIINs, CAMOBOCTIPOU3BEICHUE
(penpoaykius), HACJIEJICTBEH-
HOCTh, HM3MEHYHBOCTh, JHEPIo-
3aBUCHMOCTh, POCT W pa3BUTHE,
YpOBHEBasi OpraHU3aIlHs;

- cOpMHpPOBAHHOCTH  yMEHUS
pacKpbIBaTh coJiep:KaHue
OCHOBOIIOJIAraroInXx onomoru-
YeCKUX TEOpUH HW  THUIOTE3:
KJIETOYHOM, XPOMOCOMHOMH,
MYTallMOHHOM, DBOJIFOIIMOHHOM,
TIPOUCXOXKICHHUS KU3HU u
YeNOBEKa;

- cOpMHPOBAHHOCTH  yMEHHUS
pacKpbIBaTh  OCHOBOIIOJIATAOIINE
OHOJIOTHYECKHE 3aKOHBI u




3a/1aBaTh IapaMeTpbl U KpPUTEpUU
UX JOCTUKEHUS;

- BBUBIIT 3aKOHOMEPHOCTH U
IIPOTUBOpPEUYUsT B paccMarpuBac-
MBIX SBICHUSAX;
- BHOCHUTb  KOpPPEKTHUBBI B
JEeATEIbHOCTbD, OLICHUBATb
COOTBETCTBHUE PE3YJILTATOB LENIAM,

OIICHUBATh PHCKU HOCJICIICTBI/Iﬁ

NESITENIbHOCTH;
- pa3BUBaTh KpeaTUBHOE
MBIILIJICHUE npu pelieHnn

YKU3HEHHBIX TIPOOIIEM

0) 0azoBble HCCJIEI0BATEIbCKHE
nefcTBUA:

- BIAJeTh HaBbIKAMU Yy4eOHO-
HCCIIEIOBATEILCKOM M ITPOEKTHOM

JESTEIILHOCTH, HaBBIKaMHU
pasperieHus mpooieM;

- BBISIBIISATH MPUYIHHHO-
CJICICTBCHHBIC CBSI3U u
aKTyaJIu3upOBaTh 3aaqy,
BBIIBUTATh THUIIOTE3Y €€ PEIICHUs,
HaXOJUTh apryMEHTBI TSt
JI0Ka3aTeNnbCTBA CBOMX
YTBEPKICHUH, 3a71aBaTh

rapaMeTpsl U KPUTEPUU PELLICHHUS;
- AHaJU3MpOBATh IIOJyYCHHBIC B

X0I€ pemiCHuA 3aga4uu
PE3YJbTATHI, KPpUTHYCCKU
OICHUBATL HUX  OOCTOBCPHOCTD,
MPOTHO3UPOBATH HN3MCHCHHUC B

HOBBIX YCJIOBHSIX;
- YMGTB HepeHOCI/ITB 3HAHUS B
HO3HaBaTeJ'II)Hy10 158 HpaKTI/I‘-IeCKYIO
00/1aCTH KU3HEACITEIHHOCTH,
- YMETb UHTEIrPUPOBATh 3HAHUS U3
Pa3HBIX MPEeIMETHBIX 00JIacTel;
HOBBIE
OpUTHHAJTIbHBIC

- BbIABUI'ATH
npeajiaratb

HEH,

MOAXOAbI U PCHICHUSA

3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.W. Basunosa, 3.
lexkens, ®. Mrwounepa, K. bapa),
TpaHUIBl HMX M[PUMEHHUMOCTH K
KUBBIM CHCTEMAM;

- npuodpeTeHue OTIbITa
MPUMEHEHHUSI OCHOBHBIX METOJIOB
HAyYHOTO  TIO3HAHMS,  HCIIOJIb-
3yeMbIX B OMOJIOTHH: HAOIIOACHUS
U ONHCAHMUS JKUBBIX CHCTEM,
MPOLIECCOB U SIBJICHUI;
OpraHM3allii ¥ [POBEICHUs
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,
BBIJIBIDKEHUSI TUTIOTE3, BBISABICHUS
3aBUCHMOCTH MEXJIy HCCIeIye-
MBIMU BEIMYMHAMHU, OOBACHEHUS
MOJyYCHHBIX  PE3yJIbTaTOB U
(dbopMyHpoBaHUS ~ BBIBOJAOB  C
UCIOJb30BaHUEM HAYYHBIX MOHS-
THI, TEOPUN U 3aKOHOB;
- chopMHPOBAHHOCTH
BBIJICTISTH CYIIIECTBECHHBIC
IpU3HAKU BHPYCOB, KIIETOK
IPOKAPUOT " 9YKapHoT;
OJTHOKJIETOYHBIX u MHOT0-
KJIETOYHBIX OpPTraHWU3MOB, BHJIOB,
OMOTeOIEeHO30B M DKOCHCTEM;
OCOOEHHOCTH TMPOIECCOB OOMEHa
BEIIECTB M MPEBpAIICHUs dHEPTUn
B KJIETKE, dboTocunTE3Aa,
IUIACTUYECKOTO U DHEpPreTH-
9ecKoro oOMeHa, XEMOCHHTE3a,
MUTO3a, Mei03a, OII0JJOTBOPEHHSI,
pa3BHUTHUSA u Pa3MHOXKEHUS,
WHAMBHUIYaIbHOTO pa3BUTHUSA
opranusma (OHTOreHe3a), OOphObI
3a CyIIeCTBOBAaHUE, ECTECTBEHHOTO
otbopa, BH1000pa30BaHMsI,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB
K cpeae oOOWTaHUsA, BIUSHUSA
KOMITOHEHTOB JKOCHCTEM, aHTPO-

YMEHHUS

IIOI'€HHBIX N3MEHEeHN! B
9KOCUCTEMaxX CBOEH MECTHOCTH,
KpyTroBOpOTa BEIICCTB u
MIpeBpaleHIe SHEPTUU B
ouocdepe;

- chopMHpPOBaHHOCTH  YMEHUS
pemaTh OWOJIOTUYECKHE 3aJauH,
COCTAaBJIATH TC€HOTUIITNYCCKUEC

CXEMbI CKpCIIMBAHUA OJId Pa3HBIX
TUIIOB HACJICAOBAaHHA IMPU3HAKOB Y
OpPraHMu3MOB, COCTAaBJISATb CXCMBI




nepeHOoCa BCIICCTB MU OSHCPIruu B

sKocucTemMax  (Uenu  HUTaHHS,
TMUILEBHIE CETH)
OK 02 B o0sacT HEHHOCTH HAYYHOIO
Hcnons3oBathb NMO3HAHMS:
COBpPEMEHHbIE - copMHpPOBAaHHOCTH  MHPO-
CpeJ/ICTBa MOUCKA, BO33pEHUSI,  COOTBETCTBYIOIIETO
aHa/M3a u COBPEMEHHOMY YPOBHIO Pa3BUTHUS
WHTEpIpETALNH HayKW ¥ OOIIECTBEHHON MPAKTUKH,
uH(pOpMaluu U OCHOBaHHOTO Ha JIHajiore KyJIbTyp,
uH(OPMaIMOHHBIE CIOCOOCTBYIOIIETO OCO3HAHHUIO
TEXHOJIOTHH JIJIs CBOET0 MECTa B MOJUKYJIbTYPHOM
BBITIOJIHCHHUS 337124 MHUPE;
npoecCHOHANBHOM | - COBEPILIEHCTBOBAHUE S3BIKOBOM U
JIeSATeTbHOCTH YUTATEIBCKONH  KYJBTYPHI  Kak
CpeICTBa B3aUMOJCUCTBUS MEXK]I .
p Y. c(OpMUPOBAHHOCTh  YMEHUI
JIIOJIbMU U TIO3HAHUS MUDA;
. | KpUTHYECKH OIICHUBATh
- OCO3HaHWE LIEHHOCTH HAay4YHOU
uHbopMaIuo OMOJIOTHYECKOTO
NeSTeIbHOCTH, TOTOBHOCTh
COJIepKaHus, BKJTIOYAIOITY IO
OCYIIECTBIISITh ~ MPOEKTHYIO U
NICEBJOHAYYHbIE 3HAHUS u3
HCCIIEIOBATENBCKYIO JesiTeNb-
pa3IMYHBIX UCTOYHUKOB (CpeICTBa
HOCTb  WHAMBHAYyaJIbHO U B o
DVIIIE: MaccoBOW HWHQOpPMAIUHN, HAYYHO-
PYIIIIE; HOIYJISIPHBIE MaTepHabl);
OBiajgenne yHUBepCAJbHBIMU
MHTEPIPETUPOBATH STUYECKUE
yueOHBIMH  TO3HABATEJIbHBIMU
N aCIEeKThI COBPEMEHHBIX
AeHCTBUSAMM: .
. HCCIIEJOBaHMI B OuoJIoruu,
B) padoTa ¢ nunopmanmeii:
MEUIMHE, OMOTEXHOJIOTHH;
- BIIQJICTh HAaBBIKAMU TMOIyYEHUs
paccMaTpuBaTh ro0anbHbIC
nHpoOpMalud W3  HMCTOYHHKOB
JKOJIOTUYECKHE poOIeMbI
pPa3HBIX THUIIOB, CAMOCTOSITEIBHO
COBPEMEHHOCTH, (OPMUPOBATH IO
OCYIIECTBISATh  TOWCK, AaHAIH3,
OTHOIICHUIO K HUM COOCTBEHHYIO
CUCTEMaTHU3AINIO u
TIO3HIIHIO;
HWHTEPIPETAIHIO uHdopmaIuu .
- chOpMUPOBAHHOCTh  yYMEHUU
pa3nUYHBIX  BUIOB U (opm
co37aBaTb COOCTBEHHBIE IHCh-
MIpEACTaBICHUS;

- CO03/1aBaTh TEKCTHl B Pa3IMYHBIX
¢dopmarax ¢ yuyeToM Ha3Ha4YeHUs
nHpopmanuu " LIEJIEBOM
ayJUTOpUHU, BBIOMpas ONTHMAlb-
Hyl0 (opMmy mpeacTaBIeHUs U

BU3YyaJIM3alluu,

- OLICHUBATh AOCTOBEPHOCTD,
JICTUTUMHOCTB I/IH(I)OpMaI_II/II/I, €C
COOTBETCTBHC IIpaBOBBIM n
MOPAJIBHO-3TUYCCKUM HOPMaM;

- HCIIOJIB30BaTh CpeacTBa

WH(QOPMAIIMOHHBIX U KOMMYHHUKa-
ITMOHHBIX TEXHOJIOTHH B pEeIICHUN
KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX
U OpraHM3allMOHHBIX 3a1ad ¢
co0uroIeHEeM TpeOoBaHUI
OPrOHOMHKH, TEXHHMKH Oe3omac-

MEHHbIE U YCTHBIE COOOIIEHUs Ha
OCHOBEe Omosornueckoi uHGOP-
MallMd M3 HECKOJIBKMX HCTO4-
HUKOB, TPaMOTHO HCIIOJIb30BATh
MOHATUHHBIN anmnapat OUOJOTHH.




HOCTH, TUTHEHBI, pecypcocOepex-

€HHS, TMPAaBOBBIX M ATUYECKUX
HOpM, HOpPM HWH(POPMALMOHHOM
0€e30I1aCHOCTH;

- BJIAJICTh HaBBIKAMU
pacro3HaBaHHs " 3aIIUTHI
uHpopManuy, HUHPOPMALMOHHON

0€301aCHOCTH JIMYHOCTHU

OK 04 3¢pdextuBHO
B3aUMO/ICHICTBOBATh
U paboTath B
KOJIJICKTHBE U
KOMaH/I€;

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH u
CaMOOIIPEAEIEHUIO;

-OBJIaJICHUE HaBBIKAMH Y4YEOHO-
HCCIIEA0BATENIBCKOM, TPOEKTHOU U
COLMAJILHOM ICSATEIIbHOCTH;
OBjaseHue  yYHMBeEpPCAJbLHBIMH
KOMMYHHKATHBHBIMU
JeHCTBUSAMU:

0) COBMECTHAs 1eATeJIbHOCTD!

- TIOHMMaTh M  HCIOJH30BaTh
MpEeUMyIlIeCTBAa  KOMAHIHOW U
WHIUBUAYaTBHON PabOTEHI;

- NpPUHUMATh LEJIU COBMECTHOM
NEeSATeIbHOCTH, OPTraHU30BbIBATh U
KOOpPJIMHUPOBATh JCHCTBUS MO €€
JIOCTHIKCHHIO: COCTaBJIATH ILIAaH
JNEUCTBUM, pacIpelnesiaTh poiid ¢
y4e€TOM  MHEHUW  YYaCTHUKOB
o0cyXIaTh pe3yabTaThl
COBMECTHOM paboThI;

- KOOpPAWUHUPOBATh M BBINOIHATH
paboTy B YCIOBHSIX pEaJbHOTO,
BUPTYaJbHOTO U KOMOMHHPOBAH -
HOTO B3aMMOJICHICTBUSI,

- OCYILIECTBISAITb  TO3UTUBHOE
CTpaTernyeckoe TMOBEACHUE B
Pa3IUYHBIX CUTYAIMsIX, MPOSIBIISATH
TBOPYECTBO U BOOOpaxeHHE, OBITH
HHUIIMATHBHBIM

OBjaseHne  YHMBepPCAJbHBIMH
peryJATUBHBIMHU JeHCTBUSIMU:

') IPpUHSTHE Cce0si W JAPYrux
JIoen:

- MPUHUMATh MOTHBBI u
apryMEHTBhI JIPYyTUX JIIOJACH Tpu
aHaluze pe3yabTaToOB
TS TeIIbHOCTH;

- IPU3HABATH CBOE MPABO U IMPaBO
JPYTHX JIIO/IeH Ha OLINOKH;

- pa3BUBaThH CIOCOOHOCTh
MOHUMATh MUP C TO3ULIMH APYTOTO
YyeJ0BeKa

- npuoOpeTeHune onbITa
IPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HaHUS,
UCTONB3YeMbIX B OHOJIOTHHM:
HaOJIIO/IEHNsI M OIUCAHUS JKHBBIX
CUCTEM, IIPOLECCOB U SBIJICHUI;
OpraHM3allii U TPOBEJEHUs
OMOJIOTHYECKOTO  3KCIIEPUMEHTA,
BBIIBDKEHUS TUIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXIY
HCCIEAYEMBIMU BEJIUYUHAMU,
00BSICHEHUS IIOJTyYEHHBIX
pe3ynbTatoB U (HOpMYITHPOBAHUS
BBIBOJIOB ~ C  HCIOJIb30BAaHUEM
Hay4HbIX IIOHSATUH, TEOpUU U
3aKOHOB.

OK 07

B o0Jactu  JKOJOTMYECKOIrO

- chOpPMUPOBAHHOCTh  YMEHUS




ConeilicTBOBaTH

COXPAaHEHHUIO
OKPYXKAaroIIEeH Cpenbl,
pecypcocOepeKeHHUIO,
OPUMCHSTh  3HAHHS
00 W3MEHEHUU
KIIUMaTa, TPUHIIUIBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

a3 pexTrBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUsAX;

BOCIIMTAHUS:

- chOpPMHUPOBAHHOCTh HKOJIOTH-
YECKOM KyJIbTYpbl, TOHUMaHUE
BIIUSIHUSA COLIMATbHO-?PKOHOMHU-
YECKUX IPOLIECCOB HAa COCTOSIHUE
MPUPOIHON U COIMATILHOM CpPEJbl,

0CO3HAHHE rI1I00aJILHOTO
XapakTepa AKOJOTUYECKNX
pooem;

- IUIAaHUPOBAHUE U OCYIIECTBIICHUE
JICUCTBUI B OKpYXKaloLIEH cpene

Ha  OCHOBE  3HaHWsA  Leled
YCTOWUYUBOIO pa3BUTHUA
4eJI0BEYECTBA;

- AKTHUBHOE HENPUATHE ACUCTBUH,
MPUHOCALIMX Bpel OKpYy Karollen
cpene;

- yMeHue IIPOTHO3UPOBATH
HeOJIaronpusATHbIE 3KOJIOIMYECKHe
MIOCJIEICTBUS  MTPEAIIPUHUMAEMBIX
JEICTBUM, IPENOTBPALLATD UX;

- paciupeHue OTbITa
JeSITeIbHOCTH 9KOJIOTMYECKOM
HaIpaBJIEHHOCTH;

- OBJIaJICHUE HaBBIKAMU Y4eOHO-
HCCIIEA0BATENbCKOM, TPOCKTHOU U
COLIMAJIBHOU IeATEIbHOCTH

MPUMEHSTHh TOJIYYCHHBIC 3HAHUS
11 OOBsICHEHUS OHOJIOTHMYECKUX
MPOLIECCOB U SABJIICHUM, IJIA
MPUHATHUS MPAKTHYECKUX PEIICHUN
B ITOBCEIHCBHOM >KMW3HU C IIEIBIO

obecreyeHus 0€e30I1acHOCTH
CBOCTO 37I0POBBbSI U  3JIOPOBBS
OKPY>KaOIIHNX JIIOJEH,
COONIOAICHHST  3JIOPOBOTO  00Opaza
JKHM3HH, HOPM IrPaMOTHOTO
OBEACHUSA B OKpYKaroleun
NPUPOTHON  cpene; TOHUMaHUE
HEOOXOJAMMOCTH  HCIIOJIb30BaHUS
JTOCTHXKEHU COBPEMEHHOM
Onosorui W OMOTEXHOJIOTHH JIA
paImoHaIbHOTO MIPUPOIOTIONB-
30BaHUA.




CTPYKTYPA U COJAEPXAHUE YYEBHOI'O IPEAMETA
2.1 O0beM yueOHOro npeaMeTa ¥ BUAbI y4eOHO# padoThl

Bup yueOHoii padoTbl

O0BeM B yacax

YyeOHast HArPy3Ka 00y4AIOIMXCS 39
B TOM YHCJIE:
JIEKLUHU, YPOKH, CEMUHAPbI 31
NPaKTUYECKHE 3aHATUS 8

nabopaTopHbIE 3aHATHUS

U3 HUX IIPO(ECCHOHATbHO-OPUEHTUPOBAHHOE COJICPKAHUE

IIpomexyTouHas aTTrecTanuu B
nuddepeHIMPOBaHHOTO 3a4éTa

dopme

2 cemecTp




2.2. TemaTnueckuii JIaH u coaep:kanue yyeonoro npeamera «bHOJIOI' U5

HaumenoBanue Conep:kanue y4ye0HOro MaTepuasia (0OCHOBHOE), NMPAKTHYECKHE 3aHATUSA Oo0bem Koani
pa3/iesioB M TeM 4acoB KOMIIEeTeHI|
uii, popmu-
POBaHMIO
KOTOPBIX
crocod
CTBYeT
3J1eMeHT
NMPOrpamMMbl
1 2 3 4
Paznen 1. buosorus kak
HayKa. XuMHYeCKHUit 8
COCTAB M CTPOeHHE KJIETKH.
Tema 1.1. buomorus kak | Coaep:xkaHue y4eOHOIro MaTepHaJia
Hayka. JKusble cucrembl M X | 1.buomornss kak Hayka. CBs3p OHMOJIOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMHU U
OpraHu3arusi. JIPYTMMH €CTeCTBEHHBIMH HayKaMu, (usocodueit, STUKON, ICTEeTUKON U mpaBoM. Poiib
Ouonornu B (OPMUPOBAHMM COBPEMEHHOW HaydyHOW KapTuHbl Mmupa. Cucrema
OMOJIOTMYECKHX HAYK.
Metonpl TO3HaHUS JKUBOW TPUPOIBI (HAONMOJEHHWE, ODKCIIEPHUMEHT, OIHMCaHUE,
U3MepeHue, KiaccuuKaiys, MoJIeIMpOBaHUe, CTaTUCTHYecKas 00padOTKa JaHHBIX).
2.KuBsble cucteMbl (0MOCUCTEMBI) KaK MpeaMeT U3ydeHus Onoioruu. OTndme KUBbIX 2 OK 01

CHUCTEM OT HeopraHudeckod mnpupoasl. CBolicTBa OMOCHCTEM U HUX pa3zHOOOpasHe.
YpoBHM  opraHM3aldud  OMOCHUCTEM: MOJIEKYJISIPHBIM, KIETOYHBIM, TKaHEBOH,
OpraHU3MEHHBIN, MOIMYJIALUOHHO-BUOBOW, AKOCUCTEMHBIM (OMOreoleHOTUYECKUI),
o6uocdepHblit

3. XuMuueckuidl CcoCTaB KJIETKU. XUMUYECKUE DJIEMEHTHI;

MHUKPOIJICMCHTHI. Bomau MHHCPAJIbHBIC BEIICCTBA.

MAaKpO3JIEMEHTHI,
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4. benku. CoctaB M cTpoeHHE OEIKOB. AMHHOKHCIOTBI- MOHOMEPHI OEIKOB.
He3ameHuMble M 3aMEHHMbIE AMUHOKHMCIOTBL. AMHHOKMCIOTHBIH COCTaB YPOBHH
CTPYKTYPBI OEJIKOBOM MOJIEKYJIbI (IEpBUYHASI, BTOPHYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XMMHUYECKHE CBOMCTBA OeJKOB. bruonornveckue GpyHKuu OEIKOB.
depMeHTHI-0nonornyeckne karanuszatopsl. CTpoeHue ¢epMeHTa: aKTHUBHBINA LIEHTP,
cyocrparHas crneunpuyHoctb. Kodepmentst Butamunbel. OTimuus (epMEHTOB OT
HEOPraHNYECKUX KaTaJIn3aTOPOB.

5.¥YrneBoapl. MoHocaxapuabl, (TJIF0K03a, pr003a M JIe30KCHPH003a), JAHCAXapUIbI
(caxapo3a, JakTOo3a) W MHodMcaxapuasl  (Kpaxmaj, TJIUKOreH, IEJUII0JI03a).
buonorudeckne (yHKIIUN YTIICBOIOB.

6. Jlummunpr: Tpurmuuepuasl, Gochomunuasl, crepouasl. ['uapodunbHo-THAPODOOHBIS
cBoiicTBa. bumonorndeckue ¢yHkiuu munuaoB. CpaBHEHUE YTIICBOJOB, OCIKOB H
JIMIHI0B KAK HCTOYHHKOB YHEPTHH.

7. Hyxnennoseie kuciotsl: [JHK n PHK. Hykneornasl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Ctpoenue u ¢pynkiun JJHK. Crpoenue u ¢pynkiuu PHK. Bunet PHK. ATO:
CTpoeHue U (HYHKIIHH.

IlpakTH4YecKue 3aHATHUA:

[IpakTnueckas padora Nel «M3ydyeHne karaauTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha
IpUMepe aMHJIa3bl WM KaTaJla3bl)»

Bcero nmo reme:

Tema 1.2. Iuronmorus —
Hayka o kierke Krnerounas
Teopusi. CTpOEHHUE KIIETKH.

Coaep:xanue yueOHOro MaTepuaJia

1.[Mutonorus — Hayka o kierke. Kierounas Teopus- npumep uaei u Gpaxtos B
HAaYYHOM I103HaHUU. MeTo1bl M3yUEeHUS KIIETKH.

2. Knerka kak menocTHas >kuBas cucrema. OOmme NpHu3HAKM KIETOK: 3aMKHYTas
HapyxHas MmemOpana, mosnekyisl JIHK kak reHermueckuil anmmapar, cUCTeMa CHHTE3a
Oenka. TUnbl KIETOK: dyKapuUTHUecKas U mpokapruoruyeckasi. OCOOEHHOCTH CTPOEHHUS
IpoKkapuoTHYecko  kieTku.  Kierounas ~ creHka — OakTepuil. Crpoenue
9YKapUOTHYECKON KiIeTKU. OCHOBHBIE OTJINYUS PACTUTEIbHOW, )KUBOTHOM M IpUOHOM
KJIETKH.

3.IToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, WX
¢yukuuu. [Inasmarndeckas memOpaHna, e€ cBoiictBa M ¢yHkumu. Llutoruasma u eé
opranowpl. OmgHomemOpanHble opraHowabl kietku: OIIC, ammapar ['onbmku,

OK 01
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nu3ocoMbl.  [lomyaBTOHOMHBIE OpPraHOWAbl KJIETKH: MHUTOXOHJIPUH, IUIACTHJIBI.
[IpoucxoxaeHne MUTOXOHApWA © TulacTUlA. Bwuabl 1actun. HememOpanHbie
OpPraHOUbl KJICTKH: PHOOCOMBI, KJICTOYHBIN IEHTP, IEHTPHOIH, PECHUYKH, KTYTHKH.
OYHKIIMA OPraHOMJIOB KJIETKU. BKiroueHus. SAnpo — peryiasTOpHBIA HEHTP KIIETKH.
Crpoenue sigpa: sigepHast 000JI049Ka, KapUoIjIa3Ma, XPOMATHH, SIAPBIIIKO. XPOMOCOMBI.
TpaHCcOpT BENIECTB B KJIETKE.

HpaKTI/I‘IeCKI/Ie 3aHATHUS.

[TpakTrueckas padotaNe 2 «3ydeHune cTpoeHUs KIETOK PaCTCHUH, J)KUBOTHBIX H
OakTepuil 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U X OMUCAHHEY.

Bcero nmo reme:

Pa3nen 2.

KuzneneaTeJLHOCTh

KJIETKH.

Tema 2.1. O6men BemiecTB. | Conep:kanue yueOHOro MaTepuajia

DHepreTUYeCKui oOMeH. | 1.00MeH BeIIeCTB, WM METa0O0au3M. AcCCHUMUIAIMS (TUIACTUYCCKH OOMEH) W

dotocuHTEe3. XEMOCHHTE3.

TUCCUMMIIALUS  (PHEpreTHUecKuid OoOMEeH) — JBEe CTOPOHBI EAMHOTO Ipoliecca
Meraboim3ma. Ponb 3aKOHOB COXpaHEHMsI BEUIECTB M DJHEPrUd B TOHUMAHUU
Metabonu3ma. Tumbsl oOMeHa BemiecTB: aBTOTPOdHBIA U rerepoTpodHsbii. Poib
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.

2.®orocunTe3. CBeroBas u TemHOBasg ¢asbl (oTocuHTe3a. Peakuuu ¢oTtocuHTE3a.
OddexTuBHOCTH HoTOCHHTE3a. 3HAUCHHUE (POTOCUHTE3A JIJIs KU3HU Ha 3emiie. Biusuue
yCcIoBUll cpeibl Ha (DOTOCHHTE3 W CHOCOOBI TOBBIMIEHUS €ro MPOJYKTUBHOCTH Yy
KYJBbTYPHBIX PaCTEHU.

3.XemocunTte3. XeMOCUHTE3UPYIONINE OaKTepuu. 3HaUYE€HWE XEMOCUHTEe3a ISl JKU3HU
Ha 3emuie.

4.Ouepretuueckuii oOMeH B KieTke. PacmiensieHue BeIIECTB, BBIJICICHHE U
aKKyMYJMpOBAaHUE SHEPIUU B KJIETKE. DTambl dHEpreTndeckoro obmena. Inmkonms.
Bpoxenne wm ero Bumsl. KuciopomHoe OKHCICHHWE WM KIETOYHOE JBIXaHHE.
OxucnurensHoe pochopunrpoBanue. DPPeKTUBHOCT IHEPTETUUECKOT0 0OMEHa

Bcero no reme:

OK 01,
OK 04

Tema 2.2. Ilnactuueckuit

Conep:xanue yueOHOro MaTepuaJia

OK 01,
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OoOMeH. 1.Peaknuu maTpuuHoro cuHtes3a. I'enetnyeckass mupopmamusa u JIHK. Peammusanums OK 02
Heknerounsie popmbl KU3HU | TeHETHUECKOH ~ MHGOpMAlUU B KJETKe. [ eHeTHueckuili KOJ M €ro CBOWCTBA.
- BUPYCBI Tpanckpunims — marpuunbiii cunte3 PHK. Tpancnsiuus — OuocunTe3 6enka. DTarsl
tpancisiuuu. Konupoanue aMuHoKucioT. Posib pubocom B OuocunTtese Oelka.
2.Heknerounsie Qopmbl Xu3HH - BHUpYychl. Mcropusi oTtkpeitus BupycoB (1,4,
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHBIA MK BUPYCcOB. bakTepuodaru.
Bone3nu pacrenuii, KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIC BUPYCAMHU.
Bupyc ummynonedumura uvenmoBeka (BHY) — BoszOyaurens CIIM/la. OOpartHas
TPAHCKPHUIILKSA, peBepTa3a U uHTerpasa. [Ipodunaktuka pacrpocTpaHeHHS BUPYCHBIX
3a00JieBaHUH.
Bcero no reme:
Pazgen 3. PazsmHo:xxenue u
HHAUBHUAYAJbHOE Pa3BUTHE
OPraHM3MOB.
Tewma 3.1 XKuznennsiii uukn | Coaep:kaHue y4eOHOro MaTepHaJia
KJIETKH. JleneHne KIeTKH. 1. KneTouyHslii LMKII, WIK KU3HEHHBIN UK Ki1eTku. MHTepdaza u muros. [Ipoueccsl,
Muro3. Menos. npoTekaromue B uHTEpdasze. Perumkanms — peakuusi marpuunHoro cuHTe3a JIHK.
OOpazoBanue 1 pa3BUTHE Ctpoenue XxpoMocoM. XpOMOCOMHBII HA0Op — KapUOTHIL.
MOJIOBBIX KJIETOK. JIMTUTONTHBIN W TalUIOWIHBIA XPOMOCOMHBIE Ha0ophl. XpomaTtuabl. L{uTomornyeckue
OCHOBBI Pa3MHOXEHUSI U UHIUBUIyAIbHOTO PA3BUTHSI OPTaHU3MOB.
2.[lenenue kneTku — MuUTO3. Ctamuu mutosa. [Iporieccrl, mpoucxoasamme Ha pa3sHbIX
cTaausx MuUTo3a. buonornueckuit cMpicin mMuTo3a. [Iporpammupyemas rubensb KIETKU
— amfomnTo3. OK 01,
3.Meiio3. Ctaauu meitosa. [Iporiecchl, MpOUCXOAIINE HA CTAAUAX Meio3a. OK 02

[ToBenenue xpomocom B Mero3e. Kpoccunrosep. buosiornueckuii cMbIci 1
3HauYE€HHE Meio3a.

4.T'ametorenes — npoiiecc 00pa30BaHUs MOJOBBIX KJIETOK Y )KUBOTHBIX.

[TonoBble jxene3bl: CEeMEHHUKH U IMYHUKH. OOpa3oBaHUe M pa3BUTHE MOJIOBBIX KJIETOK
— ramer (cmepMaro30uj, SHIEKIeTKa) — crepMmarorees u ooreHe3. OcoOeHHOCTH
CTPOEHMSI SIMIIEKJIETOK U criepMaTo3ou10B. Omnonorsopenue. IlapreHorenes.

Bcero no reme:

Tewma 3.2. dopmbl

Coaep:xaHue y4eOHOro MaTepuaJia
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Pa3MHOKEHHUS] OPraHU3MOB.
NuauBuayanbHOE pa3BUTHE
OpPraHHU3MOB.

1.@opmMbl pa3sMHOXKEHHsT OpPraHuU3MOB: Oecrmonoe M TojoBoe. Buasl Oecmosioro
pasMHOXEHHUs: JIeJIeHHe HaJABO€, IIOYKOBAaHME OAHO- U  MHOIOKJIETOYHBIX,
CrIopooOpa3oBaHue, BEreTaTHBHOE PA3MHOKEHHE.

HckyccTBeHHOE KIOHUPOBAaHME OPraHU3MOB, €ro 3HaudeHue Ans cenekuuu. [lomosoe
Pa3MHOXKEHHUE, €0 OTIMYHS OT OECIOIOTO.

2.MlamuBuayansHOe pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE Pa3BUTHE (IMOPHOTEHES). OK 01,
Otanbl AMOPHOHAIBHOTO pa3BUTHS Y TO3BOHOYHBIX JKHBOTHBIX: JApOOJICHUE, OK 02,
racTpyisius, opraHoreres. [loctamOproHamBEHOE pazButue. Tumbl OK 04
MOCTAMOPHOHAILHOTO Pa3BUTHUS: MPsAMOE, HENpsMoe (JIMUnHOYHOE). BrusiHue cpembl
Ha pa3BUTHE OPraHU3MOB; (PaKTOPbI, CIIOCOOHBIEC BHI3BIBATH BPOXKACHHBIE  YPOJICTBA.
Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHHUS: CTPOCHHUE CEMEHH,
CTaJIUU Pa3BUTHSL.
Bcero no reme:
Paznen 4. HaciaeacrBeH-
HOCTH W H3MEHYHBOCTH
opranusmoB. CeJiekius.
Tema 4.1. 'enetuka — Coaep:xaHue y4eOHOro MaTepuaJia
HayKa o HacieAcTBeHHocTd | 1.IIpenmer u 3amaum reHetuku. Vcropus pa3BuTusi reHeTuku. Ponb nuronoruu u
Y U3MEHYHUBOCTH. SMOPHOJIOTUM B CTAHOBJICHUH I€HETUKU. BKiIal pOCCUUCKUX U 3apyOEKHBIX YUEHBIX B
Monorubpuanoe pa3BUTHE TEHETUKH. METOJpl TeHETUKH (THOPHAO0IOTHYECKUM, ITUTOTCHETUYECKUH,
ckpemuBanue. /IurudpuaHoe | MoiekyJspHO-reHeTndeckuii). OCHOBHBIE TEHETHYeCKHe TOHATUSA. [ eHeTndeckas
CKpElIMBaHUE. CUMBOJIMKA, UCIIOJIb3YEMAsi B CXEMaX CKpEIIUBaHUSI.
2.3aKOHOMEPHOCTH HACJICZIOBaHUS TPU3HAKOB, YyCTaHOBIEHHbIE [. MeHnzaenem. OK 01
MoHorubpuaHoe CKpelBaHue. 3aKoH eAMHO00pa3us THOPUAOB MEPBOTO MOKOJIEHUS. OK 0 4’
[IpaBmiio JOMUHUPOBaHUS. 3aKOH paclleIUIeHNs IPU3HAKOB. [ UIIoTe3a YNCTOTHI TaMeT.
[TonHOE 1 HEMOIHOE JOMUHUPOBAHHE.
3. lurndpunHoe CKpenrBanre. 3aKOH He3aBUCUMOT0 HACJIEIOBAHNUS TIPU3HAKOB.
[utoreneTnueckue OCHOBBI TUTHOPHUIHOTO  CKpeUIMBaHUSA. AHaTU3UpYIOIee
cKpemrBaHue. lcnonp3oBaHUE aHATU3UPYIOIIETO CKPEIIMBAHUSA Ul ONpPEIEIICHUS
TeHOTHIIa 0CO0U
Bcero no reme:
Tema 4.2 CuemieHHOE Conep:kaHue y4eOHOIro MaTepuaJa OK 01,
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HacJe0BaHUE MPU3HAKOB.
I'eneruka nosma.
3MeHUYUBOCTE.

1.CuerienHoe HacienoBanue npuszHakoB. PabGora T. Moprana mo cCremieHHOMY
HaclleIoBaHUIO IeHoB. HapyleHue crenieHus reHoB B pe3ysbTaTe KpOCCHHIOBeEpa.
XpOMOCOMHAsl TEOpUsl HACJIEICTBEHHOCTU. | eHeTUUeCKne KapThl.

2.I'eneruka moJja. XpOMOCOMHOG OIpC€aAcCIICHNUE I10Ja. AYTOCOMBI 1 IIOJIOBBIC
XPOMOCOMBI. I'omorameTHeie U TeTCPOraMCTHBIC  OPraHU3MBbI. Hacnenosanue
IIPHU3HAKOB, CHCIIJICHHBIX C ITOJIOM.

3.M3menunBocTh. BUJIbl N3MEHUMBOCTH: HEHACIEACTBEHHAs U HacielcTBeHHas. Poib
cpeAbl B HEHACJIEACTBEHHOW M3MEHYMBOCTH. XapaKTepUCTHKa MOJU(PHUKALMOHHON
M3MEHYMBOCTU. BapuanmoHHBIM psag M BapuanMoHHas Kpuas. Hopma peaknuu
npusHaka. KonuuecTBEHHbIE M KAaYECTBEHHBIE IPU3HAKM M UX HOPMa DPEAaKLUH.
CaoiicTBa MOTU(UKAIIMOHHONW U3MEHYMBOCTH.

4 HacnencTBeHHasi, WM  TIeHOTHIHMYECKas, M3MEHYMBOCTb. KoMOMHaTHBHas
M3MEHUYUBOCTb. Mel03 U 10JI0BOI Mpoliecc — OCHOBa KOMOMHATUBHON M3MEHUYMBOCTH.
MyTanuoHHass M3MeHYMBOCTh. Kitaccudukanms MyTanui: TI'€HHbIE, XPOMOCOMHBIE,
reHoMHbple. Yacrora u npuuuMHBl MyTanuil. MyrtareHHsle  (akTopbl.  3aKOH
TOMOJIOTMYECKHUX PSAOB B HacilencTBeHHOM wu3MmeHuuBoctd H. M. Basunosa.
BresnepHast HacJIeACTBEHHOCTh U U3MEHYHUBOCTb.

Bcero o reme:

OK 04

Tema4.3. 'eneTnKa yenoBeka

Coaep:xxanue yueOHOro MaTepuaJia

1.F€H€TI/IKa YCJIOBCKA. KapI/IOTI/IH YCJIOBCKA. OCHOBHI)IG METOAbI T'€CHCTUKU YCIIOBCKA.
TeHeaToTHYeCKHi, OJTM3HEIIOBBIN, IIATOT€HETUYECKUH, OMOXUMUYECKUH, MOJIEKYISIPHO-
T€HETHYECKHIA. CoBpeMeHHOE orpeieNicHue reHOTHIIA: ITOJTHOT€HOMHOE
CEeKBEHHPOBAaHME, TEHOTEMUpOBaHWE, B TOM uucie ¢ nomoilpio [1I[P-ananuza.
HacnencrBenunle  3a0oJieBaHMsl  4YelOBEKa: T'eHHbIE  Ooje3Hd, OOJIE3HH C
HACJIEICTBEHHOW MPEAPACTIONOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hn. CoMaTuyecKkue u
reHepaTuBHble MyTauuu. CTBONOBBIE KieTKH. [IpuHIMIBI 310poBOro 0Opasa KU3HH,
JTUArHOCTHKH, TMPOQWIAKTUKH U JIEYeHUS TeHeTHYeckux OomneszHedl. Meauko-
TCHCTHUYCCKOC KOHCYJ'IBTI/IpOBaHI/Ie. 3HaquHe Me}II/IHHHCKOﬁ TCHCTUKHU B
MPEIOTBPAILIICHUH U JICUSHUU TeHeTHYECKUX 3a00JIeBaHU YeTIOBEKa.

Bcero no reme:

OK 01,
OK 02

Tema 4.4. Cenexnus

Coaep:xxanue yueOHOro MaTepuaJia

OK 01,
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opranu3moB. OCHOBBI
OMOTEXHOJIOTHH.

1.Ceneknus kak Hayka U Ipolecc. 3apoxAeHUE CEIeKIUU U ToMecTuKaius. Yuenue H.
M. BaBuioBa 0 IEHTpax NPOUCXOXKICHHUS M MHOrooOpas3usi KyJbTYpHBIX pPACTCHUH.
HeHprI MPOUCXOKIACHUA JOMAIIHUX KHUBOTHBIX. COpT, rnopoJaa, mramMm.

2.CoBpeMEeHHbIE METOJbl CEeNEeKIMH. MaccoBbIi M WHAMBHUIYalbHBIH OTOOPHI B
CEJIGKIIMM pacTeHUl M KUBOTHBIX. OleHKa »3KcTepbepa. binskopoacTBeHHOE
CKpelBaHue — UHOpuAMHT. YucTast muHusd. CKpeluBaHie YUCThIX JIMHUM.
I'etepo3uc, mwnu tubpuaHas cuia. HepoICTBEHHOE CKpelMBaHHE — ayTOPHUIUHT.
Otnanénnas rubpuamsanus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJIy4eHHE
ITOJIUITJION TOB. I[OCTI/I)KCHI/ISI CCIICKIINN paCTeHI/If/'I, JKMBOTHBIX U MUKPOOPTIaHHU3MOB.

1.buorexHosorus Kak oTpacib NPOU3BOACTBA. ['eHHas MHKeHepus. DTallbl CO31aHus
pexombunanTHOU JIHK u Tpancrennsix opranuszmoB. Kierounas nH>xeHepusi.
Kierounsle KyabTypbl. MUKPOKIIOHAJIBHOE PA3MHOKEHUE PACTEHUM.

KiloHnpoBanue  BBICOKOIIPOJYKTHBHBIX  CEJIBCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Okonornyeckue u 3tudeckue npodiaemsl. [MO — renernueckun Moau(UIIPOBAHHbIE
OpraHU3MBL.

Bcero nmo reme:

OK 02,
OK 04,
OK 07

Pa3znen 5 DBoJronmuoHHAas
omoJiorus.

Tema 5.1. DBosronusa . Bug.
[TomyAuus kak
JJIEMEHTapHas €IMHUIA
BHJA.

Coaep:xxaHue y4eOHOro MaTepHuaJia

1.I1peanocsuIKM BO3HUKHOBEHHS 3BOJIIOLIMOHHON TEOPHH. DBOIIOIMOHHAS TEOPHs U e
MecTO B Ouonoruu. BivsHue 3BOIIOIIMOHHON TEOpUHN HA pa3BUTHE OMOJIOTHH U IPYTUX
HayK.

2. CBugerenbcTBa 3BOMIONMU. [laeoHTOIOrMUECKHE: TTOCIIEA0BATENIbHOCTD MOSABICHUS

BHUJIOB B MAJICOHTOJIOTMYECKOM JIETOMUCH, TIepexoaHbie (hopmbl. buoreorpaduueckue:
CXOACTBO M pasznuuue (ayH u (Qrop MaTepUuKOB U OCTPOBOB. DMOPHOIOTHYECKHE:
CXOJICTBA M pa3IU4Msi SMOPHOHOB DPAa3HBIX BHUJOB IO3BOHOYHBIX. CpaBHHUTEIBHO-
AHATOMUYCCKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIC, PYAUMMCHTAPHBIC OpTraHbl, aTABU3MBI.
MonexkyasipHO-OMOXMMHUYECKHE:  CXOJICTBO  MEXaHHW3MOB  HACJIEJICTBEHHOCTH U
OCHOBHBIX MeTa00JIMYECKUX IyTeH Y BCEX OpraHU3MOB

2.0BomounonHas Teopust JapBuna. [lpeamochuiku  BO3HMKHOBEHMSI JapBHUHH3MA.
JIBIDKyIIIMEe CHJIBI 3BOJIIONMU BUAOB 1O J[apBUHY (M30BITOYHOE pasMHOXKEHUE INpHU
OTPaHUYEHHOCTH  PECYpCOB,  HeoNpeAelN€HHas  WM3MEHUMBOCTh, Oopbba  3a
CYLIECTBOBaHME, ecTeCTBeHHbIH 0T00p). CunteTnyeckas Teopusi 3somonuu (CTI) u eé

OK 01,
OK 04
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OCHOBHBIC ITOJIOXKCHHU .

3.Muxposostonus. [Tomysaiys kak equHUIIAa BUIA U DBOJIFOIUH.

IIpakTHyeckue 3aHATHS.

[TpakTuueckas padora Ne 3. «CpaBHEeHHE BHIOB 110 MOP(OIOTHUESCKOMY KPUTEPHIO)

Bcero o reme:

Tema 5.2 JIBukymiue cuibl
sBomron . EcTecTBEHHBIN
ot6op. PesynbraTs
sBoronMy. HanpasiieHus u
ITyTH MaKpPOIBOJIIOIIUU

Conep:xanue yueOHOro MaTepuaJia

1./IBwKymue Cuibl SBOJIOLMM BHIOB B IMpupoje. MyTalmoHHBIM mpouecc Hu
KOMOMHATUBHAsI U3MEHYUBOCTD. [lonynsinoHHbIe BOJIHBI U Jipeiid renos. M3onsauus u
MHUTpALIMSL.

2.EctecTBeHHBIE  0TOOp —  HampaBisouidi  ¢Gakrop dBoaonud.  DopMel
€CTECTBEHHOT'0 0TOOpA.

3.Ilpucnoco0aeHHOCTh  OpraHM3MOB  Kak  pe3yibraT  3Bomouud. Ilpumepsr
MPUCIIOCOOJICHUN Y OpraHu3MOB. ApoMopdh 036l M WM TN TAIHH.

4.Bun n Bunoodbpazoanue. Kpurepun Buma. OcHOBHBIE (POpMBI BHI000Pa30BaHUS: OK 01,
reorpaduuecKoe, IKOJIOTHIECKOe. OK 02,
4. Makp0o3BOIIOLUS. DopMBbI DBOJIIOLIUU: bunernyeckas, JABEpPreHTHAas, OK 04
KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh 3BOTIOLMH.
5. IlpoucxoxkaeHne OT HeCHENMAIUW3UPOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anys. AJarnTUBHAs pagualius.
IIpakTHYecKHe 3aHATHA.
[Ipaktnyeckas pabora Ne 4. «OmucaHue NPUCIIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay
Bcero no reme:
Pa3nen 6. BosnukHoBeHune
U pa3BHUTHE ’KU3HHU HA
3emJie
Tema 6.1 I'unotessl Coaepxanue yueOHOro MaTepuasa OKOl,
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MMPOUCXOKIACHUA )KU3HU HA
3emsie. Pa3BuTue KU3HU 110
dpaMm U IepHOIaM.

1./loHayuHble TOpEACTaBIEHHUS O 3apOKAEHUM O KkU3HM. HayuHble rumoresbl
BO3HUKHOBEHUS JKU3HU Ha 3emiie: a0MOreHe3 U MaHcnepMus. XUMHUYEcKasi SBOJIIOLUS.
AOGHOTeHHBIN CUHTE3 OpPraHUYECKUX BEILECTB u3 HEOPraHUYECKHUX.
OKCIIEpUMEHTAIBHOE TIOATBEPKICHUE XHMHUYECKOW 53Botonuu. HadanpHble sTansl
ouonornyeckoii sBomonuu. I'mmoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME NPOTOKJIETKH. [lepBble KIETKM M HX DBOJIOLHUA.
PopMHUpPOBAaHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

2.PazButHe >kM3HM Ha 3emie 1O dpaM M mepuomaM. Karapxei. Apxelckas u
nporepo3oiickas 3pbl. [laneo3olickas spa u €€ nepuo/pl: KeMOPUNUCKUI, OPJIOBUKCKUH,
CUITypUICKUH, JIEBOHCKHH, KaMEHHOYTOJbHBIM, MepMcKuU. Me3o3oiickas spa u eé
IIEpUOMBI: TPUACOBBIM, IOPCKMHM, MenoBod. KalHo30iCckasg 3pa M €€ IepUuOIBbL:
MaJ€OreHOBbIM, HEOreHOBBbIM, AaHTPOMOreHOBBI. XapakTepuUCTHKa KiIuMaTa |
re0J0rM4ecKux ImpoueccoB. OCHOBHBIE 3TaIlbl 3BOJIIOLUN PACTUTEIBHOTO U KUBOTHOTO
Mupa. Apomopdo3bl y pacTeHHl U KUBOTHBIX. [losiBIEeHHE, pacuBeT U BBIMUpaHHE
TPYIII )KUBBIX OPTAaHU3MOB.

3. Cucrema OpraHM4yeckoro Mupa Kak oOTpaxkeHue H3BoOIUU. (OCHOBHBIC
CHCTEMATHYECKHE IPYIIIbI OPraHU3MOB

Bcero o reme:

OK.02,
OK.04

Tema 6.2 DBOTIONUS
YeJIoBeKa (AaHTPOTIOTEHE3).
YenoBeueckue pachl U
MIPUPOJTHEIC aTaNTalHH
YeloBeKa.

Conep:xanue yueOHOro MaTepuaJia

1.OBomroniust  4enmoBeka. AHTpPOIONOTHS Kak Hayka. Pa3Butue mnpencraBieHuUd o
MIPOUCXOXKACHUM YeloBeKka. MeToibl u3ydeHus: antponorene3a. CXoJCTBa U pa3inyuus
YeJI0OBeKa M )KUBOTHBIX. CHCTEMAaTUUECKOE TTOJIOKEHNE YEeJIOBEKa.

2. ]Ismxyme cuibl (akTophl) aHTpororeHe3a. HacnenacTBeHHass W3MEHUHUBOCTh H
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 >KU3HHM, M3TOTOBJICHHUE OPYIUH Tpyna,
MBIIJICHHUE, PEYb.

3.0OCHOBHBIE CTaJMM W BETBM OHBOJIOIHMM YEJIOBEKa: aBCTPAJIONMUTEKH, YermoBek
yMenblid, YemoBek npAMoxondmunid, YemoBek HeaHIepTalIbCKUN, YenoBeK pa3yMHBIN.
Haxonku nckonaeMbIX OCTaHKOB, BpPeMsl CYIIECTBOBaHHMSA, 00J1aCTh PacIpOCTPaHEHUS,
00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

OK 01,
OK 02,
OK 04
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4.Yenoseueckue pacbl. OCHOBHbIE OOJBIINME pachl: €BpoIeou]Has (eBpa3uiickas),
HETpO-aBCTpaJionaHasl (PKBaTOpUAIbHASA), MOHTOJOWAHAS (A3MATCKO-aMEPHKAHCKAs).
YepTtbl npUCHOCOOTICHHOCTH TMPEICTABUTENCH YENOBEUECKUX pac K  YCIOBUSIM
cymecTtBoBanus. EquncTBo yenoBeveckux pac. Kpuruka pacusma.

Bcero nmo reme:

Pazgen 7. Opranmsmbl u
OKPY KaKoIasi cpena
CoobmecTBa "
IK0JIOTHYECKHE CHCTEeMbI

Tema 7.1 Cpenbl oOuTaHus U
OKOJIOTHYECKUE  (haKTOPBHI.
ODKOJIOTHYECKHE

XapaKTePUCTUKU MOMYIISALUN

Conep:xanue y4eOHOro MaTepuaJia

1.Okonorus Kak Hayka. 3aJadyd W pa3lenbl JKOJIOTMHM MeEToabl 3KOJIOTHYECKUX
UCCIIEIOBaHM. DKOIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEIOBEKA.

2. Cpenpl oOuTaHMsI OpPraHU3MOB: BOJIHAs, HA3eMHO-BO3/YyIIHAasA, IOYBEHHas,
BHYTPUOPraHU3MEHHAsI.

3.Okonornyeckne  ¢akropel.  Kiaccudukamms — IKOJOTHYECKUX  (haKTOPOB:
abmoTnueckre, OMOTUYECKHE U aHTPOIOreHHbIe. J[efiCTBHE 3KOIOTHYECKUX (aKTOPOB
Ha OpraHU3MBbI.

4.AbOuotnueckue (akTOphl: CBET, TeMIeparypa, BIWKHOCTb. DOTONEPHOIU3M. OK 01,
[IpucnocoOneHust OpraHu3MoB K J€HCTBUIO abMOTHYECKHX (akTopoB. buonoruueckue OK 02,
putMbl. buotnueckue dakropsl. Buabl OMOTHYECKHUX B3aMMOAEHCTBHM: KOHKYpPEHIIHS, OK 07
XMIIHAYECTBO, cuMOuo3 u ero ¢opmbl. IlapasutusMm, koomepanusi, MyTyalu3M,
KOMMEHCAIU3M (KBapTHPAHCTBO, HaxJI€OHMUYECTBO). AMEHCAIU3M, HEUTpaau3M.
3HaueHue OMOTHYECKUX B3aUMOACUCTBMM JJsi CYyIIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.
5. DKOJIOrMYecKue XapakTEepUCTUKHU NOMyssiiui. OCHOBHBIE MOKA3aTeIN MOMYJISINU:
YHUCIEHHOCTD, INIOTHOCTB, POXKIaEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpauus. JuHamuka
YHCJIEHHOCTHU MOMYJISIMU U €€ peryJsiiusl.
Bcero no reme:
Tema 7.2 Oxocucremsl u | Conep:kanue y4eOHOro MaTepuasia OK 01,
3aKOHOMEPHOCTH 1704 OK 02,
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CYLLIECTBOBAHHS.

1.CooOmiectBo opranm3smMoB — OwuoreHo3. CTpyKTyphl OHOIIEHO3a: BUAOBAs,
POCTPaHCTBEHHAs, Tpoduueckas (nuiieBas). Buabl-nomunantel. CBA34 B OHOIICHO3E.

2.Oxonoruueckue cucteMsl (3kocuctemsl). [Tonatue 06 sxocucreme U GMOreoleHo3e.
@OYHKIMOHAIbHbIE KOMIIOHEHTBI 9KOCUCTEMBI: IPOAYLIEHThI, KOHCYMEHTHI, PEYLIEHTHI.
KpyroBopoT BemiecTB M IMOTOK 3HEPrMHM B 3KOcUCTeMe. Tpoduueckue (MMILEBBIE)
ypoBHU 3KocucTeMbl. IlumeBsle nenu u ceru. OCHOBHBIE NOKA3aTeId AKOCHUCTEMBI:
Ouomacca, MNPOAYKIMs. OKOJIOTMYECKME NUPAMUAbL: NPOIYKIHMH, YUCIEHHOCTH,
O6uomaccel. CBOHCTBa 9SKOCHCTEM: YCTOMYMBOCTb, CAMOPETYJISALMUS, pPa3BHUTHE.
Cykueccusl.

3.ITpupoaHbIe 3KOCHUCTEMBI. DKOCHCTEMBI PeK M 03€p. DKOCHCTEMa XBOWHOTO WIIH
IIMPOKOJIMCTBEHHOT'O Jieca

4. AHTPOTIOT€HHbIE YKOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOo3KkocucTeMsl. bruonornueckoe
U XO31HCTBEHHOE 3HAYCHHE arpodKocucTeM M ypOo3kocucteM. bruopasHooOpasue kak
¢dakTop ycroitunBocTH 3KocucTeM. CoxpaHeHHe OHOJIOrHMYECKOro pa3sHOoOOpasus Ha
3emuie.

Bcero o reme:

OK 07

Tema 7.3 buochepa —

rio0aapHas
3emnn

OKOCHCTEMA

Coaep:xxanue yueOHOro MaTepuaJia

1.Vuenue B. . Bepnazackoro o 6uocdepe. ['panulibl, coctaB u CTpykTypa ouochepsr.
XKusoe BemectBo u ero ¢ynkuuun. OcobGeHHocTH Ouocdepsl Kak T100aIbHON
AKOCHCTEMBI. J[MHaMuYecKkoe paBHOBECHE U 00paTHasl CBsI3b B Ouochepe.
KpyroBopoTs! BemecTB M OMOr€OXMMHYECKHE LUKIIbI JIEMEHTOB (YIJIepoAa, a3oTa).
3oHanbHOCTH Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

2UenoBedectBO B Omocdepe 3emiu. AHTPOIOTCHHBIE W3MEHEHHS B Owmocdepe.
['mobanbHbIE YKOIOTUYECKHE TTPOOIIEMBI.

CocymecTBoBaHue NpHpoJbl U uenoBeuecTBa. CoxpaHeHHe OHOpa3HOOOpa3Hs Kak
OCHOBa ycToMunBOCTH Onocdepbl. OCHOBA pallMOHAILHOTO YIPABJIEHUS IPUPOIHBIMU
pecypcamMu M UX Ucnosb3oBaHue. JlocTHKeHUs] OMOJIOTHH U OXpaHa MPHPOIBL.

Bcero o reme:

OK 01,
OK 02,
OK 07

3auérHas paboTa

Bcero

39
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3 YCJIOBUSI PEAJIM3AIIAU PABOYEN ITIPOT'PAMMBI YYEBHOI'O ITPEJIMETA

3.1 MartepuajbHO-TEXHHUYECKOe o0ecreueHne

Jnst peanu3ali MPOrpaMMbl  y4eOHOTO MpeaMeTa  MPEeayCMOTPEHBI CIIEAYIOIIHe
CHelalIbHbIe TTOMEIICHHUS:

1.YuebHast ayauTopusi AJsi TPOBEACHUS 3aHATHI BCEX BUAOB, NPEAYCMOTPEHHBIX
o0pa3oBaTeNbHOIl MPOrpaMMoOii, B TOM YHCJIe TPYMIOBBIX U MHIUBUYAIbHBIX KOHCYJIbTAIIMA,
TEKYIETo KOHTPOJISl U MPOMEXKYTOUHOH aTtectanmu - Kabuner 6monornn  Kommiekt yueOHOi
Mmebenu, pabouee MecTo IpenoaaBarels, J0cka ayauTopHas. [locamounbsie MecTa o KOJIU4eCTBY
oOyuaromuxcs, [IK ¢ Bbixomom B Internet, MyJpTUMEAMMHBIA NPOEKTOP,  dKpaH MAJs
MyJIbTUMEANIHHOTO mpoekTopa.  Ilkader mis xpaHeHuss HarasagHbIX mocoouid u YMK.
Brrmspkabie mkadsl, [lpesenTanun u muakatel mo Ouonoruu, Y4eOHble (HIBMBI 10 OMOJIOTHH,
Kogockorn, Okpan, Habop donuit mo Temam Kypca, JIMieH3noHHOE MporpaMMHOe 0OecTieueHue:
Microsoft® Windows Professional 7 Russian ; Microsoft® Office PRO Russian; aHTuBUpycHas
sammra DrWweb.

2. Ilomemenue st CaMOCTOATENBEHOM paboThl — brOMIMOTEKa, YNTAIBHBIN 3aJ1 C BEIXOJI0OM
B Untepuer. Komrekt mebenu (cton kommbploTepHbld 13 mT., cTon yueHudeckuit 15 mir.,
crynbst 30 mT. mKad KHWKHBIA 3 mmT., cremiaxu). [locamouHple Mecta TO KOJIHYECTBY
obyuvaronuxcs. 13 TIK (mpoueccop Pentium G4400, wactorta 3.3 I'T', onepatuBHas MaMsATh
8Gh, xéctkuit quck 500 Gb, mouuTop 22", 2018 r. - 8 mrT.; mpomueccop Celeron, vacrora 3.06
ITu, omeparuBHas mamsath 1Gb, xéctkmii auck 160 Gb, monutop 17" — 2 mr., mpoueccop
Pentium 4, vactrora 3.0 I'T'ut, onepatuBHast namsath 512 Mb, xéctkuii auck 120 Gb, mouutop 17"
- 3 mT.) ¢ BeIXOAOM B INternet, muiieH3MOHHBIM MPOTPaMMHBIM oOecniedeHuem; npunrep HP LJ
1020; ckanep. CBOOOIHBIN TOCTYI K CHIEIHAIM3HPOBAHHON CIIPABOYHON U yUeOHOU JIUTEepaType,
NepUOANYECKUM H3JaHUSIM, pecypcam oaiekTpoHHou Oubnmorexku HWPHUTY wu  DOBC.
JluniensuonHoe mporpammuoe obecreuenue: Microsoft® Windows Professional 7 Russian ;
Microsoft® Office PRO Russian; antuBupychas 3amuta DrWeb.

3. TlomemeHue JuIsi CaMOCTOSITENIbHOM padoThl - 3al KypcoBOrO M AUILIOMHOIO
OpOeKTHpOBaHUs (Kopmyc A - LEeHTp oOpa3oBaTeNbHBIX pecypcoB OMOIMOTEKH) - 52
nocagounblx Mmecra, 15 IIK, c¢ Beixomom B Internet, ¢ JMIIEH3MOHHBIM TPOTrPaAMMHBIM
oOecrieyeHreM, CBOOOJHBIM JOCTYN K CIEUMAIM3UPOBAaHHOW M y4eOHOH JuTeparype.
Jlunensuonnoe mnporpamMmHoe obecneuenue: Microsoft® Windows Professional 7 Russian,
Microsoft® Office 2010 Russian, anTuBHupycHas 3amuTta Drweb.

3.2. UudopmanuonHoe odecrneyenue 00yuyeHus

IlepeyeHb OCHOBHOM U JONOJIHUTEIBHOM JIUTEPATYPBI, SIEKTPOHHBIX PECYPCOB
OcHoBHas nuTeparypa:

1. buonorus: 10-i knacc: 6a30BbIii ypoBeHb: yueOHuk/ B.B. Ilaceunuk, A. A KameHckui,
AM. Py6uoB [u ap.]; [Tox pen. B.B Ilaceunuka.-6-eusn., crep. — Mocksa: [Tpocsemenue, 2024.
223c: un. — (JIunus xu3Hm)

2. buonorus: 11-it kmacc: 6a30BbIid ypoBeHb: yueOHuK/ B.B. Ilaceunnk, A. A KameHckwid,
AM. Py6roB [u np.]; [Tox pen. B.B [Naceunuka.-6-eusn., ctep. — Mocksa: [IpocBenienune, 2024.

272c¢: wi. — (JIuHAS KU3HA)
JononHuTenpHas IUTEpaTypa:

1. buonorus. 11-i knacc. bazoBelit yposens : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. Pyonos [u 1p.] ; mox pexn. B. B. [laceunnka. — 6-¢ u3j., crep. — Mocksa :
[Tpocsemienne, 2024. — 272 c.: wn. — (JIunus xuzan). — ISBN 978-5-09-116473-2. - Tekcr :
snexTponnsiid. - URL: https://znanium.ru/catalog/document?id=447144#bib$

2. buonorus. 10 knacc (06a30BbIit ypoBeHb) : yueOHuk / B. B. [laceunuk, A. A. KameHnckuii,
A. M. Pybuos [u ap.] ; mox pexa. B. B. [laceunaunka. — 5-¢ u3z., crep. — MockBa :
[Tpoceemmenune, 2023. — 223, [1] c. : un. — (JIunus xu3nn). - ISBN 978-5-09-103624-4. -
Tekcr : anextponnslit. - URL: https://znanium.ru/catalog/document?id=432653#bib
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https://znanium.ru/catalog/document?id=432653#bib

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOT O ITPEJIMETA

KouTponb u oneHka pe3ylbTaTOB OCBOEHHUS MpeAMETa MpeayCMaTpPUBAET CIEIyIOIIHe
KOHTPOJIbHO-OLIEHOYHBIE CPE/ICTBRA:

Koabl komnerennuii KoHTpoJ/IbHO-01IeHOYHBIE CPe/ICTBA
(OK, IIK)
OK 01 - TECTOBBIE 3aJJaHUs JIJIs1 TEKYILIEr0 KOHTPOJI,
OK 02 - MpaKkTU4ecKas padora;
OK 04 - IMCbMEHHBIE U YCTHBIE BBICKA3bIBAHMS,;
OK 07 - BBICTYIUIGHHUE C COOOIIEHUEM, TTPE3CHTAIIUCH;
- TECTOBBIE 3aJJaHUsI JIJIsl IPOMEKYTOUHOM aTTECTALUH.
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