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COJIEP)KAHME

OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
YUYEBHOI'O IPEIMETA

CTPYKTYPA U COAEP/KAHUE YYEBHOI'O IIPE/IMETA
YCJIOBUSA PEAVIMBALIMU YYEBHOI'O ITPEMETA

KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUA
YYEBHOI'O IPEJIMETA



1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
YYEBHOTI'O IIPEJIMETA
«buosorus»

1.1. MecTo y4yeOHOro mpeaMeTa B CTPYKType OCHOBHOW 00pa3oBaTe/ibHOI
NPOrpamMMBbl:

VY4eOHblit IIpeAMET «buoJsiorus» SIBJISIETCS o0s3aTenbHOM YaCThIO
00111€00pa30BaTEILHOTO IIUKJIa OCHOBHOM 00pa3oBaTeIbHOM NPOTrpaMMbl B COOTBETCTBUM C
OI'OC mo cnemmanbHOocTH 43.02.17 TexHOJOrHM HHIYCTPUM KPacoTbl, GopMupyercs wu3
obs3atenbHON mpeametrHoil obmactu PI'OC COO «EcTecTBEHHO-HAy4HbIE NPEAMETH» U
M3y4aeTcsi Ha 0a30BOM ypOBHE.

1.2. lleqin 1 mu1aHUpyeMble Pe3y/IbTAThl OCBOCHHA Y4e0OHOI0 MpeaMeTa:

1.2.1. Lenp 0011e06pa3oBaTeIbHOTO MpeaMeETa

Llenp u3yuyenus yuyeOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJICHUE
0o0Oy4arolUMHUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAJIbHOM OpraHMU3allMd >KUBBIX CHUCTEM
pa3HoOro paHra ¥ npuoOpeTeHre YMEHHI HCII0Ib30BaTh 3TU 3HAHUS JIs IPAMOTHBIX ACHCTBUH B
OTHOIIEHUU OOBEKTOB JKMBOM MPUPOABl U PEUIeHHs] pa3IUYHbIX KU3HEHHBIX MpoOieMm,
(bopMHpOBaHHE Y CTYACHTOB MPEACTABICHHUS O CTPYKTYPHO-(YHKIMOHAIBHON OpraHM3alliH KHBBIX
CHCTEM Pa3HOT'0 pPaHra Kak OCHOBBI MPHHATHUS PEUICHHH B OTHOIICHHMH OOBEKTOB YKMBOH MPUPOJIBI U B
MMPOU3BOJACTBCHHLIX CUTYyallUAX.

Joctuxenne 1enu u3ydeHus ydyeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTCs pelIeHueM CIIeTyIOInX 3a1ad:

1) chopMupoBaTH MOHUMAHUE CTPOCHIHS, MHOTOOOpa3us U 0OCOOCHHOCTEH JKHUBBIX CHCTEM Pa3HOTO

YPOBHSI OpraHHM3aluH, 3aKOHOMEPHOCTEH MpPOTEKaHMs OWOJOTHMYECKHX TMPOLECCOB U SIBICHUH B
OKpYXKarollei cpene, MENOCTHONH HAaydYHOW KapTHHBI MHpPA, B3aMMOCBS3H H B3aHMMO3aBHCHMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsS ONPEACIATh JKHBbIE OOBEKTHI B MPHUPOAE; TMPOBOIUTH HAONIOJCHUS 32
SKOCHICTEMaMH ISl BBIABICHUS €CTECTBEHHBIX M aHTPONOTEHHBIX W3MEHEHWH, HWHTEPIIPEeTHPOBAThH
pe3yibTaThl HAOIFOICHUH,

3) chopmupoBaTh HABBIKH TPOBEACHHUS NPOCTEHIIMX OHOJOTHYECKAX DKCIIEPUMEHTATBHBIX
HCCIIeIOBaHuil ¢ COOMI0AEHUEM paBUIl 0€301MacHOr0 00palieHus ¢ 00BEKTaMU H 000PYAOBaHHUEM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh HWH(POPMALUIO OHOIOTHYECKOTrO XapaKTepa W3 Ppas3iIHYHBIX
WCTOYHHKOB;

5) copMupoBaTh yMEHHs MPOTHO3UPOBATH TIOCJIEACTBHUS CBOCH NICSATEIBHOCTH 110 OTHOMICHHUIO K
OKpY’KaloIlell cpeie, COOCTBEHHOMY 3IOPOBBIO; OOOCHOBBIBATH M COOJIOAATH MEpHl MPO(UIAKTHKH
3a00JIeBaHHH.

6) copMupOBaTh TOHUMAHHUE 3HAYMMOCTH JTOCTIDKCHUN OMOJIOTMYECKON HAYKH W TEXHOJIOTHH B
MPAKTHYECKOW JEATEIFHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH U
arpoOUOTEXHOJIOTUH.

7)0CBOCHHE OOYYAIOIIMMHCS CHCTEMbl 3HAHUH O OHMOJOTHMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, NMpaBWJIaX, CIYXaIIUX OCHOBOH s (HOpMUPOBAHUS
MPEJCTABICHUA O €CTECTBEHHO-HAYYHOM KApPTHUHE MHUpPa, O METOAAaX HAY4YHOI'O II03HAHUS,
CTPOCHHH, MHOTO000pa3vM W OCOOEHHOCTSX >KMBBIX CHCTEM pA3HOTO YPOBHS OpTraHHU3allH,
BBIIAIOIINXCS] OTKPBITUSX i COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHY;

8)hopMupoBaHre y OOyYaroIIMXCsl MO3HABATENBHBIX, UHTEUIEKTYallbHbIX M TBOPYECKHX
CIOCOOHOCTEH B TIpoIlecce aHAIM3a JAHHBIX O MYTSAX Pa3BUTUS B OMOJIOTHH HAYYHBIX B3TJISIOB,
WJIEW U MOJXOJ0B K U3yUYECHHIO JKUBBIX CUCTEM PAa3HOTO YPOBHS OPraHU3ALNY;

9)cTaHOBJIEHHE Y OOyYaromMXcsi OO0meH KylabTypbl, (YHKIMOHAJIBHONH T'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIECHUBATH SBICHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOJIBI Ha
OCHOBAHHMH 3HAHUU U OTIBITA, TOJIYYCHHBIX TIPH U3yUYCHUU OUOJIOTHH;



10)popmupoBanue y o0ydaromuxcs yMEHUH HUTIOCTPUPOBATH 3HAaU€HUE OMOJIOTHUECKUX
3HaHUN B MPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

11)Bocniutanue yOex1EHHOCTH B BO3MOXKHOCTH MO3HAHMS YEIOBEKOM KUBOW MPHUPOJIBI,
HE00XOIMMOCTH OEpPEKHOT0 OTHOUICHUS K HEH, COOIOIEHHS AITHYECKUX HOPM TP MPOBEACHUHU
OMOJIOrMUECKUX UCCIIEOBAHUM;

12)oco3nanue

OCHHOCTHU

OHOJIOTUYECKUX

3HAHUU

JUIA

IOBBIIICHUA YPOBHA

HKOJIOTMYECKOM KYJIBTYpPHL, 11 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
13)npuMeHeHre NpUOOPETEHHBIX 3HAHUI U YMEHUI B TOBCEAHEBHOM JKHU3HU JUIA OLICHKH
MOCNEACTBUM CBOEH NEATENbHOCTH I0 OTHOIIEHUIO K OKpYXarolel cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHKE U COOIIOIEHUE Mep MPOPUITAKTUKY 3a00IeBaHUI.
1.2.2. [Inanupyembie pe3yabTaThl OCBOCHHS 0011e00pa30BaTeILHOTO MIPEAMETa B
cootBeTcTBUM ¢ PI'OC CIIO 1 Ha ocroBe PI'OC COO
Oco0oe 3HaueHue npeamer uMeeT Npu (GOPMUPOBAHUU U PA3BUTHM OOIIUX KOMITETEHIIHI

(OK):

OK 01.

JeATeIIbHOCTH;

Boei6upate  crocoOsl

pemieHus 3a7ad  IPOPECCHOHANBHOM AEATEIbHOCTH
IIPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonp30BaTb COBPEMEHHBIE CpPEJICTBA IIOMCKA, AHAJIW3a W WHTEPHpPETALNU
uHpOpMALMU U MHPOPMALMOHHBIE TEXHOJOTMU JJs BBINOJHEHUS 3a/1ad MpodecCHOHATbHOM

OK 04. D¢} dexTrBHO B3aMOAEHCTBOBATH M pabOTaTh B KOJUIEKTUBE M KOMaH/IE;

OK 07. CopnelicTBOBaTh COXpPaHEHHUIO OKpYXKarollel Cpenbl,
NPUMEHATh 3HAaHUS OO0 M3MEHEHUH KIMMaTa,

MMPUHIUIIBL

3¢ (}eKTUBHO AEMCTBOBATH B UPE3BBIYAMHBIX CUTYAILINAX;
B pamkax mporpamMmbl y4eOHOTO INpeamera o0y4yarolMMHUCS OCBAaMBAIOTCS JIMYHOCTHBIE,

METaIl

pecypcocOepeKeHHIO,

6epe)KJ'II/IBOFO MMPON3BOACTBA,

peIMeTHbIE U IPEMETHBIC PE3yIbTaThl AJIs1 0a30BOr0 YPOBHS N3YUYEHUH B COOTBETCTBHUHM C
tpedoBanusiMu OI'OC CIIO u ®I'OC cpeanero obiiero o0pazoBaHus:

Kon [Tnanupyemble pe3yabTaThl OCBOEHHs y4€OHOr 0o mpeaMeTa
(ﬁzi BI/EIT) zlill\;;;( JInyHoCTHBIE MeranpenmeTHbie IIpenmerHsie
OK 01. - roTtoBHOCTh K | OBlazeHne yHUBEPCATbHBIMH | ChOPMUPOBAHHOCTH 3HAHUI

TPyLy,  OCO3HaHHUE | y4eOHBIMU 0 MECTE M poJii OMOJIOTHH B
LIEHHOCTH II03HABATEIIbHBIMU CHUCTEME HAay4YHOI'O 3HAHUS;
MacTepCTBa, JNEUCTBUSAMM: (yHKIMOHATBLHOM
TpyAoIooue; a) 0a3oBble JIOTHYeCKHE | TPAMOTHOCTH YeJIOBeKa JIJIs
- TOTOBHOCTb K | JeHCTBHA: peuIeHus KU3HEHHBIX
AKTUBHOU - CAMOCTOSITEIBHO pooiem;
JESATEIILHOCTH (bopMyIMpoBaTh U c(OPMHPOBAHHOCTh
TEXHOJIOTMYECKON U | aKTyaJIu3UpoBaTh NpoOIEMy, | YMEHHUS PacKpbIBaTh
COLIMATIbHOU paccmaTpuBarth €€ CoJiepyKaHue
HaIpPaBIEHHOCTH, BCECTOPOHHE; OCHOBOIIOJIAraroIInX
CHOCOOHOCTh - YCTaHaBJINBATh OMOJIOTHYECKUX TEPMUHOB
VMHULMUPOBATD, CYILLECTBCHHBIN IPU3HAK WINA | U IOHITUN: )KU3Hb, KJIETKa,
IUIAHUPOBATH U | OCHOBaHUS Ul CPaBHEHMS, TKaHb, OPI'aH, OPraHu3M,
CaMOCTOSITEIILHO KJ1accu(UKaluu 1 BUJI, IOIYJISALMS,
BBIMIOJIHATH ~ TaKylo | 0000IIeHuS; 9KOCHUCTEMA, OMOIICHO3,
JESATENBHOCTD; - OIIpENEIATh uenu | 6uocdepa; meradbosnzm
- HHTEpEC K | IESTEIBHOCTH, 3ajaBath | (OOMEH BelecTB U




pa3nuyHbIM  cepam
pohecCuoHaTBLHOU
JIeATeIILHOCTH,

rapamMeTpsl M KPUTEPUU HX
JOCTHKEHHS;

- BBIABIIATb 3aKOHOMEPHOCTH
u MIPOTUBOPEYUS B
paccMaTpUBaEeMBbIX SIBJICHUSX;
- BHOCUTb KOPpPEKTHBBI B

NeSTETHLHOCTD, OIICHUBATH
COOTBETCTBUE  pE3yJbTaTOB
[eJsIM, OIICHWBATh  PHUCKHU

MOCJIEACTBUI IEeATEIBHOCTH,
- pa3BuUBaTh  KpEaTUBHOE
MBIIIUICHUE TIPH  pPEIICHUHN
YKU3HEHHBIX TIPOOIIeM

0) 0a3oBBIE
HCCJIEN0BATEIbCKHE
JeHCTBUA:

- BJIaJICTh HaBBIKAMU y4eOHO-
HCCIIeN0BaTEIbCKON 1
MIPOEKTHOM eATeIbHOCTH,
HaBbIKAMU Pa3peIeHUst
npobiuem;

- BBISIBIISITH TIPUIMHHO-
CIICICTBCHHBIC CBS3U U
aKTyaJIM3upOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HaXOUTh
apryMEHTBI JUIs
JIOKA3aTeIbCTBA CBOUX
YTBEPK/ICHHI, 3a/1aBaTh
rapamMeTpsl U KpUTEPUHU
pelieHus;

- aHAJIU3UPOBATH
MOJTyYEHHBIEC B XOJE PEIICHUS
3a/1a4u Pe3yJIbTaTHI,
KPUTUYECKH OLICHUBATh MX
JIOCTOBEPHOCT,
MIPOTHO3UPOBATH U3MEHEHHUE
B HOBBIX YCJIOBHSIX;

- YMETb MMePEHOCUTH 3HAHUS B
[I03HABATEJIbHYIO U
MPAKTHYECKYI0 00J1acTH
JKH3HCACATCIILHOCTH;

- YMETh HHTETPUPOBATH
3HAHUS U3 Pa3HbIX
MpeIMETHBIX 00IacTel;

- BBIJIBUTATh HOBBIE HJIEH,

MpeBpaIleHUE YHEPTUN),
roMeocTas
(camoperynsnus),
ouocuHTE3 OCKa,
CTPYKTypHAasi OpraHu3aIus
JKUBBIX CHCTEM,
JTUCKPETHOCTb,
caMOperyJIsIIus,
CaMOBOCITPOU3BEICHUE
(penponykuusy),
HaCJIEACTBEHHOCT,
U3MEHYHBOCTb,
JHEPro3aBUCUMOCTh, POCT U
pa3BUTHE, YPOBHEBAS
OpraHu3aIus;
c(hOpMUPOBAHHOCTH
YMEHHUsI paCKpbIBAThH
coJiepKaHue
OCHOBOTIOJIAraroInX
OMOJIOTUYECKUX TEOPUH U
TUMOTE3: KIETOYHOMH,
XPOMOCOMHOM,
MYyTalMOHHOH,
9BOJIIOLMOHHOM,
MIPOUCXOXKICHUS KUZHU U
YeJI0BEeKa;
c(hOpPMHUPOBAHHOCTH
YMEHHSI paCKpBIBATh
OCHOBOIIOJIararolme
OMOJIOTUYECKHE 3aKOHBI 1
3akoHomepHocTH (I
Mengens, T. Moprana,
H.U. Basunosa, O.
INexxens, @. Mroepa, K.
bapa), rpanuis! ux
NPUMEHUMOCTH K JKUBBIM
CUCTEMaM,;

npuoOpeTeHNe OnbITa
IPUMEHEHHUSI OCHOBHBIX
METOJIOB HAYYHOT'O
MO3HAHMSI, UCTIOJIb3YEMBIX B
Ouonorun: HaOMIOACHUS U
OTIHCAHUS KHUBBIX CHCTEM,
MPOLIECCOB U SIBJICHUIA;
OpraHH3aIiH U
MIPOBEICHUS




Hpe;[naraTb OpI/II‘I/IHaJILHBIe
IIoaxoabl 1 peIHGHI/Iﬂ;

- CIIOCOOHOCTE UX
HCIIOJIb30BaHUS B
MO03HABATECILHON U
COIMAJIbHOW MPAKTUKE

OMOJIOTUYECKOT0
IKCIIEPUMECHTA,
BBIJIBIDKCHUS THITOTE3,
BBISIBJICHHSI 3aBUCUMOCTH
MEXTy UCCIIEAYEMbIMH
BEITUYHHAMU, OOBSICHCHHS
MOJTy9YEeHHBIX PE3yIbTaTOB
u hopmynupoBaHuUs
BBIBOJIOB C
WCTIOJIb30BaHUEM HAyUYHBIX
MIOHATUH, TEOPUH U
3aKOHOB;
c(hOopMHUPOBAHHOCTH
YMEHHUS BBIJICIISATh
CYIIECTBEHHbBIE TIPU3HAKU
BHUPYCOB, KIETOK
MIPOKAPUOT U DYKAPHOT;
OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
OpPTraHU3MOB, BHJIOB,
OHOTeOIEHO30B U
9KOCUCTEM; OCOOEHHOCTH
MPOIIECCOB OOMEHa
BEIIICCTB U MIPEBPAICHHSI
SHEPTUH B KIIETKE,
dboTocunTE3A,
IJTACTUYECKOTO U
SHEPTEeTUYECKOro OOMEHa,
XEMOCHHTE3a, MUTO3a,
MeH03a, OIUIOJOTBOPEHUS,
Pa3BHUTHUS U PA3MHOKCHHSI,
WH/IUBUIYTBHOTO
pa3BHUTHS OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 32
CYIIIECTBOBAHHE,
€CTECTBEHHOTO 0TOO0DA,
BH1000pa30BaHMsI,
MPUCTIOCOOTICHHOCTH
OpPraHu3MOB K cpejie
OOUTaHUS, BIUSHUSI
KOMITOHEHTOB 3KOCHUCTEM,
AHTPOTIOTCHHBIX
WU3MEHEHHH B 9KOCHUCTEMaX
CBOEM MECTHOCTH,
KpyroBOpPOTA BEIIECTB U
MIPEeBpAIICHIE SHEPTUHU B




ounocdepe;
c(hOpMUPOBAHHOCTH
YMEHHUS peliaTh
OMOJIOrMYESCKUE 3a/1a4H,
COCTaBJIATh
TCHOTHUITNYCCKHUEC CXCMBI
CKPEUIMBAHUS IS PA3HBIX
THUIIOB HACJICJOBAHUA
NPU3HAKOB Y OPTaHU3MOB,
COCTABJISATH CXEMBI
niepeHoca BEIIEeCTB U
OHEPIUU B SKOCHUCTEMAX
(Llenu nMUTaHus, MUIICBbIC
CETH).

OK 02.

B o01actn
LHEHHOCTH HAYYHOI0
MO3HAHHUA:
c(hOpMUPOBAHHOCTH
MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHUSA
HAYKH U
00IIIeCTBEHHOH
MIPAKTHKH,
OCHOBAHHOT'O Ha
Jiagore KyJiabTyp,
CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO
MECTa B
MOJIUKYJIETYPHOM
MUpE;
COBEPIIICHCTBOBaHUE
SI3BIKOBOM U
YUTATEIHLCKOM
KYJBTYPBI KaKk
cpeacTBa
B3aMMOJICHCTBUS
MEXTy JTFOJIbMU U
MO3HAHUS MHPA;

- OCO3HAHHUE
LEHHOCTH Hay4HOUI
JIeITEIILHOCTH,
TOTOBHOCTb
OCYILIECTBIISATh

OBJIaJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU
[103HaBaTEJIbLHBIMU
JNEUCTBUSIMU:

B) paborta ¢ nHgopmanmeii:
- BIIAJIETh HaBbIKAMU
MOJIy4eHHsT MHPOpMalUU U3
HWCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEIILHO
OCYILIECTBIIATh TIIOUCK,

aHalIn3, CHUCTCMaTu3alluio H

MHTEPIPETALHIO
uHpOpMaun Pa3INnIHBIX
BUJIOB u bopm
MIPECTaBIICHHUS;

- co3maBaTh  TEKCTHl B
pas3auuHbIX  QopmaTax  C
y4eToM Ha3HAuYCHUS
uHpopMallMl U LIEJIeBOH
ayJIUTOPHH, BEIOMpast
ONTHUMAJIbHYIO bopmy
MIPEICTaBICHHS u
BU3YyaJIn3aliH;

- OIIEHWUBATh JOCTOBEPHOCT,
JETUTUMHOCTh HWH(pOpPMaIIUH,
€€ COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-3TUYECKUM
HOpMawm;

- HCIONb30BaTh  CpPEACTBa
MH(OPMAIIMOHHBIX u
KOMMYHUKAITMOHHBIX
TEXHOJIOTUM B  pELICHUU
KOTHUTHUBHBIX,

KOMMYHHKATHBHBIX n

c(hOpMUPOBAHHOCTH
YMEHHIA KPUTHYCCKH
OLICHUBATh  WUH(POPMAIIHIO
OHMOJIOTHYECKOTO
COJICpKaHus,
BKITIOYAFOIIYFO
MICCB/IOHAYYHbIC 3HAHUS W3

pa3NUYHbIX ~ HCTOYHHUKOB
(cpencrtBa MacCcoBOM
uHpopManuy, Hay4yHO-

MOMYJISIPHBIE  MaTepUabl);
WHTEPIIPETHPOBATH
JTUYECKHUE ACITEKTHI
COBPEMEHHBIX
HCCIIeIOBAaHUI B OHOJIOTHH,
MeIMIHE,
OMOTEXHOJIOTHH;
paccMmaTpuBaTh
ri00abHbBIC

9KOJIOTMYECKUE MPOOIEMbI

COBPEMEHHOCTH,
dhopmupoBath 1o
OTHOIICHUIO K HUM

CO6CTB€HHy1—O IIO3UIIUIO,

c(hOpMHUPOBAHHOCTH
YMEHHI CO371aBaTh
COOCTBEHHbBIE TUCbMEHHbBIE
Y YCTHBIE COOOIICHUS Ha
OCHOBE OMOJIOTUYECKOM
nH(pOpMaLIUU U3
HECKOJIbKMX UCTOYHUKOB,
IrPaMOTHO UCIOJIb30BaTh
MIOHATUNHBIN anmnapar
ouosorun




IIPOEKTHYIO U
HCCIIEOBATEIBCKY IO
JIESITENIBHOCTD
WH/AMBUIyaJIbHO U B
rpyme;

OpraHuU3allMOHHBIX 3a71a4 C

coOnrofeHneM  TpeOoBaHMM
OpProHOMHKH, TEXHUKU
0e30IacHOCTH, TUTHEHBI,
pecypcocOepekeHus,
IIpaBOBLBIX u ITHUYCCKHUX
HOPM, HOpM
nH(pOpMaAITMOHHON
0€e30I1acHOCTH;

- BIIaJICTh HABBIKAMHU
pacro3HaBaHMs U 3aIIUTHI
nHpopmanuu,
MH(POPMALMOHHOM
0€30MIaCHOCTH JIMYHOCTH

OK 04.

- TOTOBHOCTH K
CaMOpa3BUTHIO,
CaMOCTOATEIbHOCTH
u
CaMOOIIPENEIEHUIO;
-OBJIAJICHUE
HaBBIKAMH  y4eOHO-
HCCIIEIOBATEIIHLCKOM,
MPOEKTHOM u
COLMAIIBHOU
JIeATEIbHOCTH;

OBnasneHne yHUBEpCaIbHBIMU
KOMMYHUKaTHBHBIMH
JNEUCTBUSAMM:

0) coBMecTHas
AeATETbHOCTD:

- TIOHUMAThb M HCIIOJIb30BaTh
MpEeuMyIIecTBa KOMaHIHOU 1
WH/IUBUYaTBHOUN paboTHI;

- IPUHUMATh
COBMECTHOM

LeJIN
JESITEIILHOCTH,
OpraHU30BHIBATH n
KOOPJAWHUPOBATH  JICUCTBUS
o ee JOCTHIKEHHIO:
COCTaBJIATh IUIAH JIEHCTBHIA,

pacrnpenenaTb pojiu ¢ y4eToM

MHEHUI YYaCTHHKOB
00CyXIaTh pe3yibTaThl
COBMECTHOH paboTHI;

- KOOPJIMHUPOBATh u
BBITIOJTHATH pabory B
YCIIOBHSAX peajbHOro,
BUPTYaJIbHOT'O u
KOMOWHUPOBAaHHOTO
B3aUMO/JICHCTBHUS;

- OCYUICCTBJIATHL IMO3UTHBHOC
CTPATCTUYCCKOC MMOBCACHUC B

PA3IUYHBIX CUTyaluix,
IIPOSABJIATH TBOPYECCTBO n
BOOOpaXkeHue, OBITH
WHUIIMAaTUBHbBIM

OBnazieHne yHUBEPCATbHBIMU
peryJISITUBHBIMU

npuodpeTeHune OIbITa
IIPUMEHEHNUS OCHOBHBIX
METOJI0B HAy4yHOTO

II03HaHUA, HCHOJIB?)YCMLIX B
OWOJIOTUM: HAOIIOIEHUS W
OIIMCaHHuA XKHBBIX CHCTEM,

MpOLECCOB W SIBJICHUM;
OpraHusaluu 51
MIPOBEACHUS
OHOJIOrHYSCKOT0
IKCTICPUMEHTA,

BBIIBNKCHU S TUIIOTE3,
BBISABJICHHS  3aBHCHMOCTH
MEXKITY HCCIIeTyeMbIMU
BEJIMYHMHAMU, OOBICHEHHS

IIOJlyYEHHBIX PE3yJIbTaTOB
u bopmynupoBaHus
BBIBOJIOB c
HCIIOJIb30BAHUEM HAay4YHBIX
MIOHATH, TEOpUHn u
3aKOHOB




JIENCTBUSAMMU:

I') IPUHATHE Ce0A U APYrUX
JI0/IeN:

- TNpPUHAMATH MOTHUBBl |
apryMEHTBhl JpYTuX JroAeH
NP aHajau3e pe3yJIbTaTOB
JEeSITEILHOCTH;

- NpU3HAaBaThb CBOE NPaBO U
IIpaBO JpYrux JIIOAEH Ha
OIIIMOKHU;

- pa3BUBATh CIIOCOOHOCTH
MMOHUMATh MUP C MO3UIUU
JPYToro 4eJI0BeKa

OK 07. B ob0sacTn - IUTAaHUPOBAaHUE U | cOPMHPOBAHHOCTH
3KO0JIOTHYECKOT0 OCYILIECTBJIEHUE JACHUCTBHI B | YMCHUSA IIPUMCHATH
BOCHIUTAHMSI OKpyKaromiei  cpeme  ma | [TOTYHCHHBIC SHAHWS UL

.. | OOBsiICHEHUS
- OCHOBE 3HAHUS nenei
. OMOJIOTUYECKUX MTPOIIECCOB
MHPOBAHHOCTH TOWYUBOT BUTHSI .

CopMHPOBAHHOC yero oro pa3 U SIBJIICHUH, 111 IPUHSTHS
9KOJIOTUIECKOM 94eJI0BEYECTBA; MPAKTHYECKHX PeLeHHil B
KYJbTYPHI, AKTUBHOC HCIIPpUATHC HOBCCJIHGBHOﬁ JKHN3HU C

ITIOHUMAaHHUE BJIMSHUS

JIEUCTBUM, MMPUHOCSIINX BPEL

U COLIMAIbHOMN NeITEIbHOCTHU

Lelbo odecneueHus
0E30IIaCHOCTH CBOETO

COLIMAJIbHO- OKpYKarollen cpene;
KOHOMUYECKHX - yMeHHE TIpOTHO3MpoBaTh | SHOPOBRA H 3A0POBLA
OKpYKaIOIIUX JIIOJIEH,
MPOIIECCOB Ha | HeOJaronpUsTHHIC
COOIOICHHUS 3JI0POBOTO
COCTOSTHHE OKOJOTHMECKHE MOCHENCTBUS | 5onna seprsmm, HOpM
IIPUPOTHON H | HIPpENIIPUHHMAEMBIX IPAMOTHOTIO ITOBEJICHUS B
COLMAJILHOM  CPebl, | AEMCTBUHM,  NPENOTBPALIATEL | OKPYIKAIOIIEH IPUPOIHOM
OCO3HaHUe UX; cpelie; IOHUMaHue
rJ100a1bHOTO - pacumpeHue ombita | HEOOXO0MMOCTH
Xapakrepa JeSITeNIbHOCTH HCTIONB3OBAHHA .
. JOCTUKEHHUIM COBPEMEHHOMN
IKOJIOTHYECKUX 9KOJIOTMUECKOMN
Oouonoruu u
npooeM; HAMpPaBIEHHOCTH; GHOTEXHOIOTHIA 1
- OBJIaACHHUC HAaBbIKaMH y‘{€6HO— paIoHaIBLHOTO
HCCIEA0BATENBCKOM, NPOEKTHOM TIPUPO/IOTIONB30BAHHUSA

HfumupyeMbte JIUYHOCHIHbBLE pe3)/ibmambl 0C60EHUA RPOCPAMMDbL
C yuemom npozpammsl 60CnUmMaHuA

JIP 9 Cobmoparomuii ¥ mponaraHJupyroomuil mpaBuia 340poBoro u Oe3omacHoro oOpasa
KHU3HU, CIOpPTa; NPEIyNpeXNaroluil JMO0 MPeooIeBAIOLINI 3aBUCUMOCTH OT aJIKOIOJI,
Tabaka, MCUXOAKTUBHBIX BELIECTB, a3apTHBIX UTp U T.n. COXpaHSIOMMHA ICHXOJIOTHYECKYIO
YCTOMYHMBOCTh B CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIIBHO MEHSIOIIUXCSI CUTYaLHsIX.
JIP 10 3a0otsamumiics o 3amuTe OKpyXarolei cpeibl, COOCTBEHHON M 4y Ol 0e30MacHOCTH, B
TOM 4YHCIIe TU(PPOBOH.

B pesynbprare ocBoeHUs MporpamMMmbl y oOydaromerocsi copMHUpYIOTCs CIeIyrolue
pE3yJIbTaThI:



-c(popMHUPOBAaHHOCTh 3HAHUN O MECTE€ W POJIM OMOJOTHMHM B CUCTEME HAYYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
HAYYHOT'O MUPOBO33PEHUS, O BKJIAJIe POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B Pa3BUTHE
o6uonoruu, GyHKIMOHATEHOM IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHMs] )KU3HEHHBIX 3a/]1a4;

-yMEHHME pPACKpBIBATh COJIEpKaHUE OUOJOTMUECKUX TEPMUHOB W TIOHATHH: IKU3Hb,
KJIETKa, OpraHu3M, MeTabonu3M (O0OMEH BEIIECTB W NPEBPAIICHHE JHEPTrHuH), TOMEOCTa3
(camoperynsusi), ypOBHEBas  OpraHM3alMs  KHBBIX  CHCTEM, CaMOBOCIHPOM3BE/ICHUE
(penpoayKiusi), HacJIeACTBEHHOCTh, H3MEHUYHUBOCTh, POCT U Pa3BUTHE;

-yMEHHME H3jaratb OMOJIOTMUYECKHE TEOpUH (KIETOYHAs, XpPOMOCOMHAasi, MyTallMOHHas,
LEHTpajbHasl JOrMa MOJIEKYJsipHON  Ouosorun), 3akoHsl (I'. Mennens, T. Moprana,
H./. BaBuioBa) u y4eHus (0 LeHTpaX MHOT00Opa3usi U MPOUCXOXKACHUS KyJIbTypHBIX PaCTeHUH
H.N. BaBuosa), onpenensiTb rpaHULIbl KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

-yMEHHE BJIaJIeTh METO/IaMU HAyYHOT'O MMO3HaHHUs B OMOJIOTHM: HAOIIO/IEHUE U ONHCaHUE
KUBBIX CHCTEM, IIPOLECCOB U SBIICHUH, OpraHu3alus W TMpOBEACHHE OUOJIOTUYECKOTO
OKCIIEPUMEHTA, BBIABM)KEHUE THMIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU
BEJIMYMHAMU, OOBSICHEHHE NOJYUYEHHBIX Ppe3y/bTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTAaTOB;

-YMEHHUE BBLICIATH CYIIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH MPOIIECCOB: 0OMEHA BEILECTB U
MIPEBpALICHHs] SHEPTUH B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOr0 M IHEPreTHyeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, Pa3MHOKEHUS, MHAUBUAYAIBHOTO PA3BUTHUSA
opraHusmMa (OHTOTEHE3);

-yMEHHE NMPUMEHATh MOJTYUYEeHHbIEC 3HaHUS 111 OOBSICHEHUS! OMOJIOTHYECKUX MPOILIECCOB U
SIBIIGHUH, JIJIS1 IPUHATHUS IPAKTUUECKUX PEUICHUI B MOBCETHEBHOW KU3HU C 1I€JIbI0 0OecTieueHMs
0€30IacHOCTH CBOETO 370POBbS M 3/I0POBbS OKPYKAIOUIMX JIFOJCH, COOMIOJCHUS HOPM
IrPaMOTHOTO TMOBEACHUSA B OKpY’Kalolled NpUPOIHON cpele, MOHMMaHHE HEOOXOAUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJOTHH JUIsl palMoOHaILHOTO
MIPUPOIONIOIB30BAHUS;

-yMEHHME pellaTh 3JeMEHTapHbleé TEeHETHYEeCKHE 3aJauyd Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHue, CIETNIEHHOE HacJelI0BaHUE, COCTABIISTh CXEMbl MOHOTHOPUAHOIO CKPEIIMBAHUS
JUIA IIpe/IcKa3aHysl HacleA0BaHUs IPU3HAKOB Y OpraHU3MOB;

-YMEHHUE BBINOJIHATH JJaOOpaTOpHbIE U MpaKTHUecKue paboThl, COOMIOAATh MpaBuiIa MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pYI0BaHUEM;

-yMEHHE KPUTHUYECKH OLEHUBATh U MHTEPIPETHPOBATH MH(OpPMAIMIO OHOIOTHYECKOTrOo
COJIep KaHUsl, BKJIIOYAIONIYIO TCEBJOHAYYHBbIE 3HAHUS U3 PA3IUYHBIX HCTOUYHUKOB (CpelcTBa
MaccoBOW MH(OpMAaLMK, HAyYHO-TIONMYJISIPHbIE MaTepuaibl), STUYECKUE aCIEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

-yMEHHE CO37aBaTh COOCTBEHHbIC THMCHMEHHBIE W YCTHBIE COOOIICHHS, 00001mas
OMOJIOTHYECKYI0 HMH(POPMALMIO K3 HECKOJBKUX HCTOYHUKOB, T'PAMOTHO HCIIOJIb30BaTh
MOHSTUHHBIN anmapat OHOJIOTUH.

-yMEHHME PpacKpbIBaTh COJEpKaHHE OMOJIOTMYECKUX TEPMUHOB U TMOHATUH: BHJ,
NOMyJsIMs,  TeHOGOHI,  SBONIONMS,  JABIKyIIME  CWiIbl  ((QakTopel)  SBOJIOLUH,
IPUCIOCOOTICHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, 3KOJIOTHYECKHE (DAKTOpPBI, HKOCUCTEMA,
MPOJYLEHThl, KOHCYMEHTBI, pEeAyLEeHTbl, UEeNH MHUTaHUs, OHKOJIOTHYECKas MUPaMUJA,
OuoreoneHo3, 6nochepa;

-yMeHue Wu3jaraTh Ouosoruyeckue TeopuH (dBostonMoHHas Tteopus Y. JlapBuHa,
CHUHTETUYECKAsi TEOpHUs SBOJIIOLIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO CXOACTBA
K.M. bapa, yepenoBanus riaaBHbIX HanpasiieHU U myten sBosonuu A.H. CeBeprioBa, yueHus o
6uocdepe B.M. BepHaackoro), onpeaesTh rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

-YMEHHUE BIIaJIETh METO/IaMi HayYHOI'O TIO3HAHMS B OMOJIOTMH: HAOJIO/IEHUE U ONHCAHUE
KMBBIX CHUCTEM, IIPOLIECCOB U SBJICHWH, OpraHM3alUsl U MPOBEACHUE OHOIOTHYECKOTO
SKCIIEPUMEHTA, BBIIBM)KEHHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXIY HCCIEIyEeMbIMU



BEJIMYMHAMH, OOBSCHEHUE TIOJyUYEHHBIX DPE3yJIbTAaTOB, HCIOJB30BAaHHBIX HAYYHBIX IOHITHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTaTOB;

-yMEHHME BBIJCNIATh CYIIECTBEHHbIE NPU3HAKUA CTPOEHHUS OHOJIOIMYECKHX OOBEKTOB:
BUJIOB, TOMYJIALNNA, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OMOTEOIIEHO30B M IKOCHCTEM,
0COOEHHOCTH  MpPOLECCOB:  HACIEICTBEHHOM  H3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHW3MOB, NEHCTBHUS IKOJOTHYECKUX (aKTOpOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB U NOTOKA SHEPTUU B DKOCUCTEMAX, AHTPOIIOTEHHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHWOT€OXMMHUYECKHUX IHUKJIOB B
ouocdepe;

-YMEHHUE MPUMEHSTh MOTYUYCHHbIE 3HAHUA JIUIS1 OOBSCHEHHS] OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUM, ISl IPUHATHUS NPAKTUUYECKUX PEIICHUH B MOBCETHEBHOM JKU3HU C LIEJIbI0 00ecreueHus
0€30IIaCHOCTH CBOErO 370POBbS M 3[I0POBbsSl OKPYXKAIOUIMX JIFOJEH, COOJIOJEHUS HOPM
IpPaMOTHOTO TOBEJICHHUS B OKpY)KaIOLIeH MNpUPOJHON cpee, MOHMMaHHE HEO0O0XOIAUMOCTH
MCIIOJIb30BaHUS JOCTUKEHUN COBpPEMEHHOM ouonoruu JUIS paloHaIbHOIO
IIPUPOIONIOIB30BAHUS;

-yMEHHUE peuiaTh 3JeMEHTapHble OMOJOrMYecKHe 3aJauyl, COCTaBJSATh CXEMBbI MEpeHoca
BEIIIECTB M SHEPTHHU B AKOCUCTEMaX (ILIEMH MUTAHUA);

-YMEHHUE BBINOJIHATH JJaOOpaTOpHbIE U MpaKTHYecKue paboThl, COOMIOAATH MpaBuiIa MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYyI0BaHUEM;

-yMEHHE KPUTHUYECKH OLEHUBATh U MHTEPIPETUPOBATH MH(OpPMAIMIO OMOIOTHYECKOTOo
COJIep KaHUsl, BKJIIOYAIONIYIO TCEBJIOHAYYHBbIE 3HAHUS U3 PA3IUYHBIX HCTOUYHUKOB (CpelcTBa
MaccoBoi HMH(pOpMallMK, HAY4YHO-IOMYJISIpHbIE MaTepHalibl), paccMaTpUBaTh TJI00aNbHbBIE
HKOJIOTHUECKUE MPOOIEeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

-yMEHHME CO3/1aBaTh COOCTBEHHbIC IHCHBMEHHbIE U YCTHBIE COOOIIEHUs, 0000mIas
OMOJNIOTHYECKYI0 HMH(OpPMAIMI0 W3 HECKOJbKMX MCTOYHUKOB, TI'PAMOTHO HCIOJIb30BaTh
MOHSATHIHBIN anmapaT OMOJIOTHH.

2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITIPEJIMETA
2.1. O0beM y4eOHOTro nmpeaMeTa U BUIAbI Y4eOHOH padoThl

Bup y4yeoHoi padoThI O0beM B yacax

O0bem 00pa3oBaTe/IbHOM MPOrPaMMbl Y4eOHOI0 NpeaMeTa 72

B T.41.




1.0cHoOBHOE copep:xkaHue 72
BT. U..

TEOPETHUECKOe 00yUueHne 35
MPaKTUYECKUE 3aHATUS 24
nabopaTopHbIE 3aHATHS 11
2. IIpodeccoHAILHO-OPUEHTHPOBAHHOE CO/IEPKAHUE: 12
BT. U..

TeopeTHYecKoe 00ydeHne 2
[IPAKTUYECKUE 3aHATUS 8
1ab0OpaTOPHBIE 3AHSITHS 2
KounTtpoubHas padora -
IIpomeskyTounas arrecranus (quddepeHIUPOBAHHBIA 3a4€T) 2




2.2. TemaTu4yecKkuii IJIAH M CO/IeP:KaHNE Y4eOHOI 0 MpeaMeTa

HaumenoBanue pasgenos Copep:xanue yue0HOro MaTepnaJia (0CHOBHOE H NPO(decCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bem Konnt
H TEM NMPAKTUYCCKUE 3aHATUSA qacoB ?C?)E’[T’[:’EZ;E;E
1 2 3 4
OCcHOBHOE cojlep:KaHue:
Pazpen 1.
Kaerka — cTpykTypHO-
(pyHkunoHnanbHas
€IMHHIIA JKHBOTO
Tema 1.1. Conep:xanue yde6HOr0o MaTeprana OK 02
Buonorust kak Hayka. 1 | Buosorus kak Hayka. O0uiasi XapaKTepUCTHKA HKU3HH
Oomasn buonorus kax nHayka. COBpeMEHHBIE OTpaciy OHOMOTWYECKHX 3HaHWH. CBS3b OHOIOTHH C
XapaKTepuCTHKA JIPYT'MMU HaykaMu: Ouoxumusi, Onousuka, OnoHuka, remoreorpadus u ap. Ces3p Ouonoruu ¢
JKM3HHA OOIIIECTBEHHBIMY, TEXHUYECKHMH W JIPYTHMH €CTECTBEHHBIMH HayKaMmu, Quiiocoduel, 3THKOMH,
ACTETUKOH ¥ mpaBoM. Poib 1 MecTo OMoJoTHH B (POPMUPOBAHUN COBPEMEHHON HAYYHOW KapTHHBI
mupa. JKuBble cucremMbl (OMOCHCTEMBI) Kak MpeaMeT wu3ydeHus Ouonoruu. Cucrema
Ouonornuecknx Hayk. OTIMYME JKMBBIX CHCTEM OT HEOPraHWYeCKOW MNpHUpoabl YPOBHHU 1
OpraHM3alli{ JKUBOH MaTepHd. YPOBHU OpraHU3aIlM OMOCHUCTEM: MOJIEKYISIPHBIN, KIETOYHBIH,
TKaHEBbIM, OpPTaHW3MEHHBIH, MOMYIAINOHHO-BUIOBOW, SKOCHCTEMHBIH (OMOTeOneHOTHIECKH),
ounocdepublii O0LIas XapaKTepUCTHKA XKHU3HU, CBOMCTBA KUBBIX crcTeM. CBOHCTBAa OMOCHCTEM U
uX pazHooOpasue.
MeToapl TO3HAHUS JKUBOW TPUPOABI (HAOIIOJEHHWE, OSKCIIEPHMEHT, ONHMCaHUE, H3MEpEHHeE,
KJ1accHu(UKAIsI, MOJCITHPOBAHUE, CTATUCTUYCCKAST 00padOTKa TaHHBIX).
IIpakTH4eckoe 3ansiTHe. MeTOABI M3yYeHUsI OMOJIOTHYECKNX 00bEKTOB
CdopmMupoBaHue UCITOIB30BAHUS PA3TUIHBIX METOJIOB MPH U3YYCHUH OMOJIOTHYECKUX 1
00BbeKTOB. XapaKTepPUCTUKA OCHOBHBIX ITAIIOB HAYYHOTO MCCJICIOBAHMSL.
2 | XuMHYEeCKHIi COCTAB KJIETOK 1

XUMHUYECKUIN COCTaB KJIETOK. XMMUYECKHUE AIIEMEHTBI: MAKPOIJIEMEHThI, MUKPO3JIeMeHThI. Boja n
MUHEpalibHble BellecTBa. DYHKIMU BOJIbI U MHUHEpaJIbHBIX BellecTB B Kierke. lloanepikanue
OCMOTHYECKOTO OayaHca.

benku. CoctaB m cTpoeHHe OeNKOB. AMHHOKHCIOTHI — MOHOMeEpHI OeikoB. HezameHumble U
3aMEHUMBIC AMHUHOKHUCIOTHI. AMUHOKUACTIOTHBIN COCTaB. Y POBHU CTPYKTYPhI OCITKOBON MOJIEKYIIBI
(mepBuUHasA, BTOpUYHAS, TPETUYHAS M YCTBEPTUYHASI CTPYKTYpa). XUMUUYECKHUE CBOMCTBA OCIIKOB.

bronorndeckue GyHKITNN OCITKOB.




OepmeHThl — Ouosornueckue KatanuzaTopbl. CTpoeHHe (QepMeHTa: aKTUBHBIA —IICHT,
cyOctpatHast  cremduunocth.  Kodepmentsl.  Burtamuubel.  Otnuuns  (epMEeHTOB  OT
HEOPTaHWYECKHUX KaTaTu3aTOPOB.

VYrneBonbl: MOHOcaxapujpl (IJIFOKO3a, pub03a ¥ JAe30Kcupu003a), aucaxapuibl (caxaposa,
JAKTO33a) W TOJHMcaxapuabl (KpaxMai, TJMKOTeH, IIeJUTkoNIo3a). buonorudeckue QyHKIUU
YTJIEBOJIOB.

Jlummaer: tpurmuuepunsl, Goconaunuasl, crepouasl. | 'mapoduiasHO-THIPO(GOOHBIE CBOICTBA.
buonornueckue Qpynknuu iunugaoB. CpaBHEHUE YTIIEBOJIOB, OCJIKOB U JIMITUAOB KaK UCTOYHHKOB
SHEPTHH.

Hyxkneunosesie xucnotel: JJHK um PHK. Hykneotuapl — MOHOMEPBHI HYKIEMHOBBIX KHCIIOT.
Crpoenne n ¢ynkuun JAHK. Crpoenwe n ¢ynknum PHK. Bumer PHK. AT®: crpoenme n
(OYHKIIHH.

JladopatopHoe 3aHsiTHe. M3yyeHne KATATUTHYECKON aKTUBHOCTH (hepMeHTOB

M3yyeHne kaTaJuTHUIECKOW aKTHBHOCTH (PepMEHTOB (Ha PHMEpe aMHIIa3bl M KaTallasbl).
[IpoBenenue 3KCHIepUMEHTAIBHBIX OMBITOB U C(hOPMYITHpPOBAHUE CBOWCTBA U
3aKOHOMEPHOCTH JCHCTBUS (DEPMEHTOB B XO0]I€ BBHITIOJIHEHHSI pa0OTHI. Y OSKICHHUE B
(hepMEHTAaTUBHOM XapakTepe OMOXMMHUYECKUX PEaKIIHii, MPOTEKAIOLINX B )KUBOU KIIETKE,
3aKpeIICHHE HaBbIKA IPOBEACHUS MPOCTEUIINX UTOJOTHYECKUX OMBITOB.

Tema 1.2
CTpykKTypHO-
(pyHKIHOHANBHASA
OpraHM3anus KJIETOK

Cone

p)KaHKUE YIEOHOrO MaTepuasa

CTpYKTYpPHO-(pYHKIIMOHAIbHAS] OPTaHU3ALUSA KJIETOK

Hutonorust — Hayka o kierke. Kietounast Teopusi — mpuMep B3auMOJCUCTBHS UAeH U (akToB B
HaygyHoM mo3HaHun. Kmerounas teopust (T. LlBamn, M. Ulneiinen, P. BupxoB). OcHOBHEIE
MOJIOKEHUSI COBPEMEHHOU KIETOYHOU Teopuu. MeTo bl n3yueHust kiaeTku. Kierka kak nenoctHas
xuBast cuctema. O0IIMe MPU3HAKY KIIETOK: 3aMKHYTas HapyskHast MemOpana, monekynsl JIHK xak
TeHeTUYEeCKUI  ammapar, cucTeMa CHHTe3a Oenka  TWIBI  KJIETOYHOW  OpraHH3allhh:
MMPOKAPHUOTHYECKUA W dyKapuoTHdeckwil. OIHOKIETOYHbIE W MHOTOKJIETOYHBIE OPTraHU3MBL.
Crpoenne mpokapruoTudeckoi kiaeTku. Kierounas crenka Oakrepuii. CTpoeHHE 3YKapuOTHIECKOMH
kieTkd. OCHOBHBIC OTIMYHWS PACTHTENBHOHN, >KMBOTHOW M TpuOHOW KieTkd. [loBepXHOCTHBIC
CTPYKTYPBI KIIETOK — KJIETOYHAs CTeHKA, TITMKOKAIUKC, uX QyHkuuu. [lnasmarndeckas memOpaHa,
e€ cpoiictBa u ¢QyHkimu. L{uTornasma u eé opranouabl. OTHOMEMOpPaHHBIC OPTAHOU/IBI KIICTKH:
OIIC, ammapar ['ombmxu, ausocomsl. llodyaBTOHOMHBIE OpPraHOMbI KIETKH: MHUTOXOHJPHUH,
wractuabl.  [IpoucxokaeHne MHUTOXOHAPUM W TiacTua. Buasl mnactun. HememOpanHBIE
OpPTaHOMWIBI KIETKH: PUOOCOMBI, KIETOUHBIA IEHTP, HEHTPUOIM, PECHUYKH, KTYTUKA. DyHKIHH
OpraHou/10B KieTku. Bxuirouenus. Snpo — perynsaropHslii neHTp kinetku. CTpoeHue sapa: sijaepHas
000J104Ka, KapHoIia3Ma, XpOMAaTHH, SAPBIIKO. XPOMOCOMBIL. TpaHCIOPT BELIECTB B KIETKE.

Hexnerounsle ¢hopMbI XU3HM (BUPYCHI, OakTepruodarn). Hexirerounsie OpMBI JKU3HH — BUPYCHL.

OK 01
OK 02
OK 04




Uctopus otkpeitus Bupycos (/.M. iBanoBckuii). OCOOEHHOCTH CTPOCHUS U YKU3HECHHBIN ITHKIT
BUpycoB. bakrepuodaru. bosesnu pacteHuii, KUBOTHBIX M YEJIOBEKA, BBI3bIBAEMbIC BUPYCAMH.
Bupyc nmmynonedununrta genoseka (BUY) — BozOymutens CIIMa. OGpaTHas TpaHCKpHITIIHS,
peBepTasa u unTerpasa. [IpodunakTika pacnpocTpaneHus BUPYCHBIX 3a00JIeBaHUi.

JlaGopaTtopHoe 3ansiTie. U3yueHne cTpoeHHs KIETOK

M3yduenne CTpOEHUS KJICTOK PACTEHWH, KUBOTHBIX M OaKTepUi MO MHUKPOCKOTIOM Ha TOTOBBIX
MHKPOIIPENaparax U ux ONKUCaHue.

CtpoeHue KIETKU (pacTeHHs, )KUBOTHBIC, TPHOBI) U KJICTOYHBIC BKIIIOUYCHHS (Kpaxmal,
KapOTHHOM/IBI, XJIOPOILIACTBI, XpOMOILIacThl). [IproOpeTeHre onbITa IPUMEHEHHST TEXHUKH
MHUKPOCKOITMPOBAHUS TPH BBHITIOTHEHUH JTA00paTOpHBIX padoT. IloaroToBKa MUKpOIIpenapaTos,
HaOJTI0/ICHHE C TIOMOII[BIO MUKPOCKOIIA, BBISIBICHHUE PA3IHUHil MKy H3y4aeMbIMU 00bEKTaMH,
HMHTEpIpeTaIs HAOII01aEMbIX SBICHUH, (OPMYIUPOBAHUE BHIBOJIOB

IponunaeMocTh MeMOpaHBbI (TTa3MOIU3, IeTIa3Monn3). TpaHCopT BEIIECTB B KIETKE.
[IpuobpereHne onbiTa MPUMEHEHUS] TEXHUKHA MUKPOCKOITUPOBAHUS TIPH BHITOJIHEHUH
nabopatopHbIx paboT. [ToaroToBka MUKpOIpENapaToB, HAOIIOICHHE C IIOMOIIBI0 MUKPOCKOTIA,
BBISIBIICHHE PA3THYNHA MEKIY U3YIaeMbIMH 00BhEKTaMU, WHTEPIPETAIHS HAOIIOIaeMbIX SIBIICHHH,
(dhopMynHpoBaHHE BHIBOJIOB

IIpakTH4yeckoe 3aHsTHE. BUpyCcHBbIE 1 aKkTepuabHbIE 3200/ €BaHUS

BupycHbie n 6akrepuansabie 3a00neBanus. OOIUe MPUHIIAITHI UCIIOIB30BaHUS JIEKAPCTBEHHBIX
BeniecTB. OCOOCHHOCTH MTPUMEHEHHU aHTUOMOTHKOB. [IpecTaBienue yCTHBIX COOOIIEHHI ¢
Mpe3eHTAIMEH, MOATOTOBICHHBIX 110 MEPEYHIO0 HCTOYHUKOB, PEKOMEHIOBAHHBIX MTPENO/IaBaTeIeM

Tema 1.3.
CTpykKTypHO-
(pyHKIHOHANBHBIE
dakTopbl
HACJIeICTBEHHOCTH

Cone

pyKaHNE Y9eOHOTO MaTepHraia

CTpYyKTYpHO-(pYHKIHOHATbHBIE (aKTOPHI HACTEICTBEHHOCTH

XpomocomHas Teopust T. Moprana. CTpoeHne XxpoMocoM. XpOMOCOMHBIM HabOp KIIETOK,
TOMOJIOTMYHbIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOMIHBIN U IUIUIOWIHBIH Ha0op.
Hyxnennossie kucnotsl: JIHK, PHK Haxoxnenue B kiteTke, UxX cTpoeHUE U (QyHKITHH.
MarpuuHble MPoLecChl B KIETKE: periiKanus, OnocuHTe3 Oenka, penapauus. Peaxiyn
MaTpuyHOro cuHTesa. [ enernueckas nnpopmanus u JJHK. Peannzanus renetnueckoit
uH(OpMAaIH B KJIeTKe. | eHeTHIeCKUH KO U €ro CBOHCTBA. TPaHCKPHITIIHS — MATPUIHBIN CHHTE3
PHK. Tpaucnsamus — OnocunTte3 6enka. Jrarsl Tpancisinun. KogupoBanne aMUHOKHACTIOT. Poutb
pubOCOM B OMOCHHTE3¢e OelIKa.

IIpakTu4yeckoe 3anaTue. Pemenne 3axa4
Pemrenune 3aga4 Ha onpeieneHNE MOCIEI0BATENbHOCTH HYKIEOTUA0B, aMUHOKHCIIOT B HOPME U B
clydae M3MEHEHHMs 1ocyeioBaTeibHOCTH Hyki1eoTua0B JJHK

OK 01
OK 02

Tema 1.4.
OO0OMeH BelecTB "

Coxne

DXKaHNEC y‘-IeGHOFO Matepuajia

Oomen BE€HIECTB U MPEBPAIICHUE DHEPIrUM B KIICTKE

OK 02




npeBpaleHne YJHEPrun
B KJIeTKe

OO0wmen BemiecTs, i Metabonu3M. [loraTue MeTaboaM3M. ACCUMUISALNS U JUCCUMMIISIIIAS — JIBE
CTOPOHBI META00JM3Ma. ACCUMUIIATINS (TUTACTUYIECKUN 00MEH) M TUCCUMMIIATINS (DHEPTETHICCKII
00MEH) — JIB€ CTOPOHBI IMHOTO TIpoliecca MeTabonm3ma. Poiib 3aKOHOB COXpaHECHWUS BEIIECTB U
9HEPTUU B MOHUMAaHUU MeTa0oiu3Ma. THIbl 0OMEHa BelecTB: aBTOTPOMHBIN U TeTepoTpOdHbIH,
a’poOHBIM W aHa’poOHBIH. Posib depmMeHTOB B OOMEHE BEIIECTB W TNPEBPAICHUM SHEPIrUM B
KJIETKE.

[Mnactrueckniit obmen. dotocunrte3d. CeToBass W TeMHOBas (as3bl (GorocuHTe3a. Peaknuun
(hotocunreza. DddekTnBHOCTE (PoTOocHHTEe3a. 3HaueHHWe (OTOCHHTE3a ISl KU3HU Ha 3emile.
Bnusinue ycnoBuii cpenbl Ha (DOTOCHHTE3 M CHOCOOBI TOBBIICHHS €r0 MPOAYKTHBHOCTU Y
KYJIBTYPHBIX pacTeHHH. XeMOCHHTEe3. XEMOCUHTE3UPYIoIIue OakTepuu. 3HaUeHUEe XeMOCHHTEe3a
JUIsl )KU3HU Ha 3emule. DHepreTMYeckuii oOOMeH B KIleTKe. PaciierniieHne BemecTs, BbIICICHUE U
AKKyMyJINPOBaHHUE PHEPIMU B KJIETKE. DTambl dHepreTudeckoro oomena. ['mukonus. bpoxenue n
ero Buzapl. KwucnopomHoe — OkHCIeHHE, MIM  KJI€TOYHOE  aAbixaHue.  OKHCIUTENbHOE
dhochopmupoBanue. IHHEKTUBHOCT IHEPTETUUESCKOIO OOMEHa.

Tema 1.5. ’KusHeHHBIH
IUKJ KJeTKH. MuTO3.
Meiio3

Coxe

pKaHHe y4eOHOro Marepuasia

JKu3HeHHBIH MUK KJIeTKH. MuTo3 M Meiio3.

Knerounsrit uukm, ero nepuonsl. Murtepdaza u mutos. [Iponecce, npoTtekaromnye B uHTEpdase.
Perumukanmst — peaxrust matpuanoro cuate3a JJHK. Ctpoenne xpomocom. XpomMocoOMHEIN HaOOp —
KapuoTHUM. [{UmmonHbIi 1 TalyIonIHBIA XPOMOCOMHBIE HaOOpbl. XpoMaTuabl. L{nTonornueckne
OCHOBBI Pa3MHOXEHHS U MHIUBUAYAIbHOTO PA3BUTUSI OPTaHU3MOB.

MuTo3, ero craguy U NpoUCXoIslIre mpouecchl. bruonornueckoe 3HadeHHE MUTO3A.

Melio3 u ero craauu. IloBenenue xpomocom B Meiiose. Kpoccunrosep. buosornueckuii cMbICI
Meroza. [IporpamMmmupyemasi rubenb KISTKH — allonTo3 .

JlaGopaTtopHoe 3ansiTne. Ha0/mroqeHne MATO03a Ha TOTOBBIX MHKPONIpenaparTax
Habnronenue MuTo3a B KJIeTKaX KOHUMKA KOPELIKa JyKa Ha TOTOBBIX MUKpOIpenaparax.
PaccmoTpenne mo; MEKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenapaTax JAesIrecs KIeTKH 1
Ha0JII0/IeHHe MUTO3a B KJIETKaX KOHUHMKA Kopelika jiyka. Onpenenenue (a3 1eeHns KIEeTOK

3aHKCHPOBAHBIX HA MUKpOTpErnapare.

OK 02
OK 04

Pa3nen 2.
Ctpoenue u pyHKUMH
Opranmsma

Tema 2.1.
CTpoeHue opranusma

Coxe

p)KaHHe y4eOHOro Marepuasia

10

CTtpoenne opranusma
MHOTOKIIETOUHBIE OpPraHu3MBbl. B3aMOCBS3b OPraHOB M CUCTEMBI OPT'aHOB B
MHOT'OKJIETOYHOM OpraHu3Me. ['omeocTas opraHusMa u ero mojjiepKaHue B mpouecce

KU3HCACATCIIbHOCTH

OK 02
OK 04




Tema 2.2. Conepkanue yueOHOro MaTepuaia
®opMbl pasMHOKeHHsA | 11 | MopMBbI pa3MHOKEHHS OPraHU3MOB
OpraHu3MoB @DopMbl pa3sMHOXKEHHS OpraHM3MOB. becrmonoe u mMojoBoe pa3MHOXKeHHE. Buabl Oecronoro
pasMHOXeHus. Buasl Oecrooro pa3sMHOXKEHHWS: JeJeHHe HaaBOe, IOYKOBaHWE OJHO U
MHOTOKJIETOYHBIX,  CHOpoOoOpa3oBaHME,  BETeTaTHBHOE  pa3MHOXKeHHe.  VIcKyccTBeHHOE
KJIOHMPOBAaHUE OPraHM3MOB, €ro 3HaueHue s cenekuuu. IlomoBoe pasmHoxeHue. [lomoBoe
pPasMHOXKEHHE, ero OTInuMs oT Oecrosioro. I'amerorenes y KMBOTHBIX. ['ameTorenes — mporecc
O6pa3OBaHI/I§I IIOJIOBBIX KIJICTOK Yy JKUBOTHBIX. ITosmoBBIe JKeNe3bl: CEMEHHHKH W SIMUHHUKH. OK 02
Crnepmarorenes u ooreHe3. Ctpoenne nosoBbeIxX kieTok. OmionorBoperue. [laprenorenes.
JlaGopaTtopHoe 3ansiTie. U3ydeHne cTpOeHHS MOJIOBBIX KJIETOK
PaccmoTpenue nosx MUKPOCKOIIOM CTPOEHHMS! MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenaparax.
CpaBHEeHHE CTpPOEHHUE SHIEKIETKH U CIEePMaTO30MAa, YCTAHOBJICHUE CBSI3H MEXKIY
UX CTPOCHHEM U (QYHKIMSIMH.
Tema 2.3. Copepxanne yaeOHOro Marepraia
Ontorenes pactennii, | 12 | OHTOreHe3 pacTeHHii, JKHBOTHBIX M Y€JI0BEKA
HHMBOTHBIX M MCJI0BCKA WnauBunyansHoe — pasBUTHE OpTaHU3MOB(OHTOTEHE3). DOMOpHOHAIBHOE pasButue
(oMOpuorenes). DMOpHOreHe3 ¥ €ro CTaaud. OTarbl SMOPHOHAIBHOTO PAa3BUTHUS Y
MO3BOHOYHBIX KUBOTHBIX: JPOOJICHHE, TaCTPYJISAINs, OpraHoreHe3. I[locTaMOpHOHATbHbIN OK 02
nepuoji. CTajiuu MOoCcTIMOPUOHAIBEHOTO Pa3BUTHA Y )KMBOTHBIX W uelloBeka. [IpsiMoe n HenpsiMoe OK 04
passutre. BiusiHME Cpenpl HAa pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOXKJEHHBIE YPOJACTBA. buomornveckoe crapeHue u cmepTbh. OHTOreHe3 pactenuit. PocT u
pazButue pacteHuid. OHTOreHe3 IBETKOBOTO pPACTEHHS: CTPOCHUE CEMEHH, CTaauu
pa3BUTHS.
Tema 2.4. Coneprxanne yaeOHOTO MaTepHraia
3aKoHOMepHOCTH 13 | OcHOBHBIEC IOHATHA IeHeTHKH. 3akoubl I'. Menneis OK 02
HacJIeJ0OBaHUSA OK 04

[Ipenmer m 3amaunm reHeruku. Hcropus pasButus reHetuku. Ponb nuronoruu u
HMOpHOJIOTUN B CTAaHOBJIEHUM T€HETHKHU. BKiaa poccuiickux M 3apyOeKHBIX y4EHBIX B
pasBUTHE TeHETUKU. MeToabl TeHeTHKH (TMOPUI0JIIOTMYECKUH, LUTOI€HEeTHYECKUil,
MOJIEKYJISIPHO-T€HETUYECKNIT). OCHOBHBIC MOHATUS TE€HETUKH. | €HETHuYecKas CHMBOJIMKA,
UCIIOJB3yeMasi B CXEMax  CKpEIIMBAaHUI. 3aKOHOMEPHOCTH  00Opa3oBaHUs — TraMer.
3aKOHOMEPHOCTH HACJEAI0BaHUS IIPU3HAKOB, ycTaHOBIeHHbIE I'. Mennenem. 3axonsr I
Memnzenst (MOHOTHOPHIHOE | TIOJMTHOPHIHOE CKpermuBanue). MOHOTUOPUIHOE CKpelUBaHue.
3akoH eanHooOpa3usi ruOpuoB nepBoro nokoseHus. [lpaBuno nomMuHUpoBaHUSA. 3aKOH
paclieluieHus  npu3HakoB. I'mnore3a  umcrorel  ramer.  IlomHoe m HemosHOE




JOMUHUpOBaHWE. JIurmOpuaHOE CKpelnMBaHWe. 3aKOH HE3aBUCHUMOTO HAacCJIeIOBaHUS
npHU3HAKOB. [[UTOreHeTHYeCKUEe OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHUS. AHAIH3UPYIOIICE
ckpemiBanue. VIConbp30BaHUE aAHATU3UPYIOMICTO CKPEIIMBAHUS Ui ONPEACICHHUS
resoTuria ocoom. BiauMojeiicTBe reHoB

14

IIpakTHyeckoe 3ansaTHe. Pemenne 3a1a4 Ha 3akoHbl I'. Menae/st 1 u3yueHue pe3yJibTaToB
CKpeIlMBaHNs HA TOTOBBIX Npernaparax

Pemenue 3aga4d Ha onpeniesieHNe BEPOATHOCTH BO3SHUKHOBEHUS HACIIEACTBEHHBIX IPU3HAKOB IIPU
MOHO-, I1-, TIOJIUTHOPUIHOM U aHAIU3UPYIOIIEM CKPEIMBAHNH, COCTaBICHHE TeHOTHITNYECKUX
CXEM CKpellMBaHus. Pellenue reHeTHYecKux 3a1a4 Ha ONPEEIICHUE BEPOSITHOCTU
HACJIEICTBEHHBIX IPU3HAKOB IIPH MOHO-, TU-, TIOJIMTUOPUIHOM U aHAIU3UPYIOLIEM CKPELIUBAHUH
y )KMBOTHBIX. V3ydeHune pe3ynbTaToB MOHOTHOPHIHOTO U TUTHOPHIHOTO CKPEIINBAHUS Y
Jp0o30(MIIbl HAa TOTOBBIX MHUKpOIIpenapaTax.

Tema 2.5.
CuenJieHHOe
HacCJIeIOBaHUe
NPU3HAKOB

Cone

DXKaHNEC y'{e6Horo Matepuajia

15

CuenieHHOe HacJIel0BaHHe NIPU3HAKOB

CuernsieHHoe HacienoBaHue mnpusHakoB. PaGora T.Moprana 1o cUEIUIEHHOMY
HacJIeJ0BaHUIO T'eHOB. 3akoHbl T. Moprana. CuemnneHHOe HaclIeOBaHHE I'€HOB, HAapyLICHUE
cuerienus. Hapymienue cuensienus reHoB B pesysbTare KpoccuHrosepa. HaciemoBanue
HPHU3HAKOB, CIEIUICHHBIX € II0JOM. XPOMOCOMHAsl TEOPUS HACIEACTBEHHOCTH. | eHeTnyeckue
kapTel. ['eHeTnka mnosa. XpOMOCOMHOE ONpEeJeNIeHHuE Iona. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHble U rereporamMeTHsle OpraHusMsel. HacnenoBanue npus3HaKkos,
CLEIUICHHBIX C IOJIOM.

OK 01
OK 02

Cozepxanue yueGHOTO MaTepHaa

16

l'[paKaneclcoe 3aHsTHE. PelieHne 3a1a4 HA ClleIJIEHHOE HACJIeI0BAHUE NPU3HAKOB
Pemenne 3amaq Ha OIpEACICHNUE BEPOATHOCTH BOSHUKHOBEHH S HACIICACTBCHHBIX IIPU3HAKOB IIPpU
CICIIJICHHOM HACJICOBaHHWH, COCTABJIICHUC I'CHOTUITMYCCKUX CXEM CKPCIIMBAHUSA

OK 01
OK 02

Tema 2.6.
3aKoHOMepHOCTH
U3MEHYUBOCTH

Cone

p)KaHHe y4eOHOro Marepuaia

17

3aKOHOMEPHOCTH U3MEHYUBOCTH

M3venunBocTb. M3MEHYMBOCTh MNpPHU3HAKOB. BHIBI M3MEHYMBOCTU: HACIEICTBEHHAas U
HEHacJIeACTBEHHad. Poib cpeapl B HEHACJEACTBEHHOM M3MEHUHMBOCTHU. XapaKTepHUCTHKA
MOAU(PUKANNOHHOW W3MEHYMBOCTH. BapwamuwoHHBIM psim W BapualmoHHas KpuBas. Hopma
peaknuu nmpu3Haka. KonnmdecTBeHHbIE M KaYeCTBEHHBIC MMPU3HAKN U UX HOpMa peakiuu. CBOCTBa
MOIU(PUKATTNOHHOW N3MEHUYNBOCTH.

HacneactBennas, uian reHOTUIIMYECKasI, N3MEHYMBOCTL. KOMOMHAaTHBHAS M3MEHYMBOCTEL. MeHo3 1
MOJIOBOM TpPOIIECC — OCHOBA KOMOWHATUBHOW WM3MEHYMBOCTU. MyTallMOHHAS H3MEHYUBOCTD.

Knaccudukanus myTtanmid: TeHHbIE, XpPOMOCOMHBIC, TeHOMHBIC. YacToTa M MPUYMHBI MYTAIHH.

OK 01
OK 02
OK 04




MyTareHnble (akTopbl. 3aKOH TOMOJOTHYECKHUX PSAAOB B HacieAcTBeHHOM m3menunBocty (H.U.
BasunoB). MyTaimoHHast TeOpHsl HK3MEHYNBOCTH. BHIBI MyTanmii ¥ IpUYUHBI UX BOSHUKHOBEHUSI.
BresaepHas HacIeICTBEHHOCTh U H3MEHIMBOCTD.

I'enetuka 4yenoBeka. Kapuotunm yenoBeka. (OCHOBHBIE METOABI TEHETUKH  YEJOBEKA:
TCHEAJIOTUYCCKNH,  OJNU3HEIOBBIN, IIMTOTCHETHUYSCKUH, OWOXUMHUYECKHN,  MOIEKYJISIPHO-
reHetudeckuii. COBpPEMEHHOE OTpEICIICHNe TEHOTUIIA: ITOJITHOTCHOMHOE CEKBEHHPOBAHUE,
FCHOTUIIMPOBaHUE, B TOM 4ucie ¢ nomoinbio [11[P-ananusa. HacnencTBeHHbie 3a0ojieBaHMS
YyeloBeKa. [eHHble HW XPOMOCOMHEIE OOJIe3HHM 4YeloBeKa. bOolle3HW C HAacIeICTBEHHON
NpeApacnoNokKeHHOCThl0. CoMaTtuyeckue M TeHepaTuBHble MyTauuu. CTBOJIOBBIE KJIETKU.
[IpuHIHIIEI 3710pOBOTr0 00pa3a KU3HHU, JTUATHOCTUKH, MPOMUIAKTHKH M JICYCHUS TCHETHYECKHUX
Oomesneil. MeauKo-TeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3JHAYCHHE MEIUIIMHCKOW TEHETHKH B
MIPEAOTBPAIICHIH U JICUCHUH TCHETHUECKHUX 3a00JICBaHUH YeIOBEKA

Hroro 3a 1 cemectp

O6Bem 00pa3oBaTeNbHON TPOTPAMMBI

3aHATHE BO B3aUMOJICHCTBHE C TIPETIOIaBaTeIeM, B TOM YHCIIE
- TEOpeTHYecKoe 00ydeHue

- IPAKTUYCCKHUEC 3aHATUA

- 1a0OpaTOPHEIC 3aHSATHUS

34
34

“woN
S

1 Kypc, 2 cemecmp

Tema 2.6. Copneprkanne yueOHOro MaTepuaia
3akoHOMepHOCTH 18 | IlpakTyeckue 3ansiTue. PelneHue 3a1a4 Ha onpe/ejieHNe THTIA MYTAIIUH
U3MEHYMBOCTH Pemenne 3amad Ha ompenelieHHE THIA MYyTAaIlMH TPH Tepeaade HaclIeACTBEHHBIX MPU3HAKOB,
COCTaBJICHHE TeHOTHITMYECKIX CXEM CKPEUTMBAHHMS OK 01
19 | IpakTHyeckoe 3anaTue. U3yueHne 3aKoHOMepPHOCTEH H3MEHYNBOCTH OK 02
Wzyuenne MoaudrkammoHHON H3MEHUYNBOCTH, IOCTPOCHUE BAPUALIMOHHOTO Psijia U OK 04
BapHAIMOHHOMN KPUBOA.
CocTaBrenue u aHaJIN3 POJOCIOBHBIX ueoBeka . CocTaBieHNe POJOCIOBHOM 1 e€ rpaduyeckoe
n3zobpaxenue. ['eneTnyeckuii aHanu3 NOIy4YEHHBIX JaHHBIX. PaccMoTpeHune HacienoBaHue
MIPU3HAKOB, YCIOBUSI UX NPOSBIICHMUSL.
Pa3pgen 3.
Teopusi 3BOJTIOLINH
Tema 3.1. Copepxanne yaeOHOro Marepraia
Hcropus 20 | McTopus 3BOJIIOUOHHOIO YyeHUusl. MMKPO3BOJIIOLHSA OK 02
IBOJIIOLIMOHHOT O [Ipennocbulki BOZHUKHOBEHHS IBOJIIOLMOHHON TEOpUH. OBOJIOIMOHHAS TEOpUS M €€ MECTO B OK 04
Y4YeHHS. Oouonornu. BrnusHue 3BOJIONMOHHONW TEOPUH Ha pa3BUTHE OMOJIOTMH U ApPyrux Hayk. llepBbie
Mukpo3BoJonus sBomonronnaple  KoHmemnuu (OK.b. Jlamapk, X.JI. brooddon). CeumerenscTBa 3BOIIOINH.
[TaneoHTOIOTHUECKHE: TIOCIIEIOBATEILHOCTh TIOSBICHHSI BIJIOB B TTAJIEOHTOJIOTHYECKOH JICTOTIHCH,




nepexonHblie ¢opmbl. broreorpaduueckue: cxoAactBo u paznuune (GayH U ¢GIOp MATEPHKOB U
OCTpPOBOB.

DOMOpHOIOTHYECKHE: CXOJICTBA M pa3Niiuvsi OMOPHUOHOB pa3HbIX BUJIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMHUYECKHE: TOMOJIOTMYHbIC, aHAJOTHYHBIE, PYJUMEHTApPHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJISIPHO-OMOXMMUYECKHE: CXOJCTBO MEXaHM3MOB HACJCJICTBCHHOCTH W
OCHOBHBIX METa0OJMUECKHX ITyTeH Y BCEX OPraHU3MOB.

OpomonnonHas Teopust Y. Jlapuaa. [Ipeanochuiku BO3HUKHOBEHUS MapBUHU3MA. J[BIOKyIHe
CHJIBI DBOJIIOIIMY BHJIOB 10 JlapBUHY (M30BITOYHOE Pa3MHOKEHHE NIPU OIPAHUYCHHOCTH PECYPCOB,
HeolnpeaeaéHHass W3MEHYMBOCTh, Oopp0a 3a  CyINIECTBOBaHWE, E€CTECTBEHHBIH  OTOOD).
CuHTeTHYEeCKas TEOPHS IBOJIOLNHU U €€ OCHOBHBIE TIOJI0KEHHUSL.

MuxkposBoimorus. [lonmyssinyst Kak SJeMEHTapHas €AMHUIA JBONIONWH. JIBWIKyIME CHIIBI
(pakToper) HBOMIOIMKM BHAOB B TpHpoJe. MyTalMOHHBIA TpoliecC W KOMOWHATHUBHAsS
M3MEHYUBOCTD. [10MMy IsIMOHHEIEe BOIHBI B Apelid reHoB. M3omsamnus 1 Murpanus.

['eneTHyeckre OCHOBBI ABOJIONMU. DiieMeHTapHbIe (pakTopsl sBomonnu. EcrecTBeHHBIH 0TOOp —
HanpaBJIsIoMMN GakTop 3Bomound. POpMbI €CTECTBEHHOTO 0TOODA.

[pucnocoOIeHHOCTh OPTaHU3MOB KaK pPe3ylbTaT JBOJIONHU. [IpUMephl MPUCTIOCOONICHUH Yy
OpraHu3MoB. ApoMop(O3bl U HIH0ATANITAIINH.

BunooOpaszoBanue Kak pe3ynbTaT MUKPO3BOMIOUMHU. Bua n BupooOpazosanue. Kpurepun Buja.
OcHoBHBIE (hOPMBI BU1000pa30BaHusL: TeorpaguiecKoe, IKOIOTHIECKOE.

JlaGopaTopHoe 3ansitue. CpaBHeHHe BHIOB 110 MOP(0JIOTHYECKOMY KPUTEPHIO

W3yuenne KpuTepuu BHJIA, KOHKPETH3MPOBAHUE 3HAHUI O BHJIC HA OCHOBE M3yUCHHS MPU3HAKOB
MOP(}OIOTHYECKOTO KPUTEPHUS HA IPUMEPE PACCMOTPEHHS PACTEHUI HMIIM KUBOTHBIX JIBYX BHJIOB
OJIHOTO poja.

Tema 3.2.
Makpo3soJirouus.
Bo3HukHoBeHHE U

pa3BUTHE KU3ZHU HA
3emure

Cone

pyKaHUE Y9eOHOTO MaTepHraia
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MakposBoonusi. Bo3HNKHOBeHHE H Pa3BUTHE *KU3HU HA 3emuie

MaxkposBomtonus. PopMbl 1 OCHOBHBIE HampasieHus MakposBoonnu (A.H. CesepuoB). @opmel
IBOJIIOIMU: (UIIETUYECKasi, JUBEPTEHTHAs, KOHBEPTEHTHAs, mNapaenbHas. HeoOpaTuMocTh
sBosrourU. DOpMBI 3BOMIOLMM: (UIIETUYECKAsl, AUBEPreHTHAas, KOHBEPIeHTHas, MapajiesbHas.
HeoOpatumocts 3Bomoumu. Ilytm gmoctmxenust Oumosnorudeckoro mporpecca. CoxpaHeHue
ounopazHooOpasus Ha 3emiie.

['umoTe3sl 1 TeOpUK BO3HUKHOBEHMS KU3HU Ha 3emuie. JloHayuHbIe PEICTABICHNUS O 3aPOKICHUT
KM3HU. HaydHble THIIOTE3bl BO3HMKHOBEHHWS JKM3HM Ha 3emiie: abuoreHe3 ¥ TaHCIICPMHS.
Xumudeckasi dBONIONHS. AOWOTCHHBIM CHHTE3 OPraHMYECKHX BENIECTB W3 HEOPraHWYECKHUX.
OKCIEpUMEHTAIbHOE  MOJATBEPXKICHUE  XMMHUYECKOH  dSBONMIONMM.  HavanbpHble — 3Tambl
ouonornueckoir sBomonmu. ['mnoreza PHK-mmpa. ®opmupoBanue MeOpaHHBIX CTPYKTYp H

BO3BHUKHOBCHHC ITPOTOKJICTKH. TTosiBienne IEPBLIX KICTOK M HX 5SBOJIIOLMA. HpOKapI/IOTLI )4

OK 02
OK 04




3ykapuoThl. [IponcxoxaeHne MHOTOKJIETOYHBIX OpraHU3MOB. BO3ZHMKHOBEHHE OCHOBHBIX L[apCTB
oykapuoT. PasBuruhe xu3HM Ha 3emsie 1o »paM W nepuogaMm. Karapxel. Apxeiickas u
mpoTrepo3oiickas 3pel. Ilameosofickas spa u e€ TMepuombl: KEMOPUUCKHH, OpPIOBUKCKHM,
CULYypUICKUH, NEBOHCKUHI, KAMEHHOYTOJIbHBIN, IEPMCKUIL.

Me3so30lickas apa U €€ NEPUOJIbL: TPUACOBBIHN, FOPCKHM, MEJIOBOM.

Kaiinozolickas spa u e€ nepuo/ibl: MajJeoreHOBbIM, HEOr€HOBBIN, aHTPOIIOTEHOBBIH.
XapakTepucTuKa KiInMaTa W TEOoJOrmYecKux mporeccoB. OCHOBHBIE ATallbl  JBOJIIONNN
PaCTUTENBHOTO U )KUBOTHOTO MUpa. ApoMopho3bl Y pacTeHuil 1 )kuBOTHBIX. [losiBIeHNE, paciBeT
Y BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHMYecKoro MUpa Kak oTpakeHue 3BOJOINH. OCHOBHbBIE CHCTEMAaTHYECKHE TPYIIIBI
OpraHU3MOB.

IpakTnyeckoe 3ansitue. M3yyeHue NCKOMaeMbIX 0CTATKOB B KOJIJIEKIHSAX

PaccMoTpeHne CcKonaeMbIX OCTATKOB PACTCHUIN M )KUBOTHBIX B KOJIJICKIIUSAX WIIN(HM) PHCYHKH C
HCKOMaeMbIMH OCTaTKaMHU PACTCHHI U )KUBOTHBIX. OTpesie/iecHHe CUCTEMATHIECKOTO TIOJIOXKCHHUS
atux opranu3moB (IlapcTBo, kacc(>kuBoTHBIC) Win oTaen( pacteHus. CHopMyHpoBaHUE BBIBOA
0 TOM, KaKO€ 3HAYCHHUE MATICOHTOJIOTMYECKHE OCTATKYA UMEIOT JUISl U3yUCHHS BOJFOIIUH KHBBIX
OpraHu3MOB

Tema 3.3.
IIpoucxoxaenue
Ye10BeKa —
AHTPOIIOIeHe3

Coxe

p)KaHhe y4eOHOro Marepuasia
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IIpoucxoxkaenne 4eJJ0BeKa — aHTPOIOT€He3

AHTponoJorus — Hayka O uenoBeke. PazBuTue mpencTaBieHHN O MPOMCXOKIACHHUH YeIOBEKa.
MeTtoapl u3yueHust antpornoresHesa. CUCTEMaTHUECKOE IMOJIOKEHNE YeloBeKa. [IBIKyllne CHUIIBI
(daxTops) anTpomoreneza. HaciencTBeHHas WM3MEHYMBOCTH UM €CTECTBEHHBIH — OTOOpP.
OO01ecTBeHHBIH 00pa3 KU3HH, U3TOTOBIEHUE OPYAUN TPYAa, MBIIIIICHHE, PEYb.

CXOICTBO M OTJIMYMA YEJIOBEKA C KUBOTHBIMU. OCHOBHBIE CTaAMM aHTPOIOrEHE3a. DBOIIOLUS
COBPEMEHHOT0 4enoBeka. OCHOBHBIE CTAJUU M BETBHU HBOJIIOLUHN YEIOBEKA: ABCTPAJIONHTEKH,
Yenosek ymensblil, YenoBek npsmoxoasdmnii, UenoBek HeaHAEPTAIbCKHUM, UeloBEeK pa3yMHBI.
Haxonku nckomaeMbIX OCTaTKOB, BpeMsl CYIECTBOBaHHUSA, 00JAaCTh paclpocTpaHeHUs, 00BEM
TOJIOBHOTO MO3r'a, 00pa3 KU3HU, OPYIHSL.

UYenoBedeckue packl ¥ UX €OUHCTBO. OCHOBHBIE OOJIBIINE PACBL: €BPOINEOUIHAS (€Bpas3uiicKas),
HEerpo-aBCcTpajouaHas (dKBaTOpHalbHas), MOHIOJOWAHAA (a3uaTcko-aMepuKaHckas). Bpems wu
MyTH paccesieHus YesioBeKa Mo IuiaHeTe. [IprcrmocoOiIeHHOCTh YenoBeKa K pa3HbIM YCIOBUSM
cpennl. Kputuka pacuszma.

JlaGopaTopHoe 3anaTHe. ONKNCaHHe NPHCIOCO0IEHHOCTH OPraHU3Ma
BrisiBiieHue yepT NpHCIIOCOOICHHOCTH KHUBOTHBIX K Cpeie OOUTaHHUS U OTHOCHTEIbHBIHI
xapakTep npucrnocodneHHocTH. [lomyueHHble JaHHbIE 3aHECUTE B TaOIHILy

«IIpucrocobIeHHOCTh OPraHU3MOB M €€ OTHOCHUTEILHOCTHY.

OK 02
OK 04




Pa3pnen 4.
IKoJ10rus

Tema 4.1.
IKoJIOrHUeCcKHe
(axTopbI U cpeabl
JKM3HU

Cone

DXKaHWEC y‘{C6HOFO Matepurajia
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IkoJornyeckne GakTopbl U CPeAbl KUZHA

OKOJIOTHS KaK HayKa. 3aJadd U paslesibl ASKOJOrMU. MeToabl 3KOJOTMYECKHX HCCIIEIOBaHUI.
DKOJOTHYeCcKOe MUPOBO33PEHIE COBPEMEHHOTO YeJIOBEKa.

Cpenbl 00MTaHUS OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/IYIIIHAS, TOYBEHHAS, BHYyTPUOPTaHU3MEHHAsI.
DU3HKO-XUMHYECKHE 0COOEHHOCTHU cpell oOuTanus oprann3MoB. [IpucnocoOnenus opranu3MoB K
KU3HH B pasHbIX cpefax. OJkonornueckue (akropel. [loHsTHE SKOIOTHYECKOTO (akKTopa.
Knaccugukanus skonorndeckux (akTopoB: abWOTHYECKHE, OMOTHYECKHE W aHTPOIOI'CHHBIE.
JeiictBue 3Konormuecknx (akToOpoB Ha opraHm3Mbl. AOuoTHYeckwe (DaKTOpHI:  CBET,
Temmeparypa, BiIaxHOCTh. Doromepuomm3Mm. llpucrmocobneHns OpraHU3MOB K JICHCTBHUIO
abuornveckux (akTopoB. buomornueckue puTMsl.

buortnueckue QakTopsl. Bupbl OMOTHYECKMX B3aUMOJICHCTBUN: KOHKYPCHIIMS, XUIIHHUYECTBO,
cumbro3 u ero ¢opmel. [lapasutusm, Koomnepamnus, MyTyaan3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HaxXJICOHUYIECTBO). AMEHCANM3M, HEHUTpamu3M. 3HadeHHe OMOTHYCCKUX B3aWUMOICHCTBUN I
CYLIECTBOBAaHUSI OPIraHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

[Tpasuno muaumymMa 0. JInubuxa. 3akon TonepantHocTH B. lllendopaa
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JladopaTopHoe 3aHsiTue. Mopdoaornyeckue 0COOEHHOCTH PACTEHUI M BJIUSIHHE CBETA HA UX
POCT U pa3BUTHE.

M3yueHue BUIOB MECTHBIX pacTeHUIl. PaccMoTpeHue pacTeHul pa3HbIX BUJOB, COCTABICHUE
Mop(doornYecKor XapaKTEPUCTHKN PACTEHHI KaXKI0TO BU/IA, T.€. ONMCAHHE 0COOCHHOCTEH MX
BHEIIIHET0 CTPOCHHUS (0COOCHHOCTH JIMCThEB, CTEOICH, KOpHEH, IBETKOB, 110,10B). CpaBHEHUE
paCTeHI/Iﬁ Pa3HBIX BUAOB, BBIABJICHUEC YCPTHI CXOACTBA U Pa3JINYIUA. BrisBiaenune ITPU3HAKOB,
BO3HUKAIOIINX B Pe3yJIbTaTe MOAU(PHUKAIIMOHHON N3MEHINBOCTH U O0YCIOBICHHBIE TEHOTHUIIOM.
HaOmoieHrie BIUSHIS pa3HOTO OCBEIIEHUS Ha POCT U Pa3BUTHE YEPEHKOB KOJeyca:

C€CTCCTBCHHOC, COJHCYHOC, MICKYCCTBCHHOC OT JIaMIIbl HaKaJIMBAHUS, (bl/ITOJ]aMHI)I " B 3aTCHCHUU .

OK 01
OK 02
OK 07

Tema 4.2.
Monynsiums,
coo01ecTBa,
3KOCUCTEMBI

Cone

pXKaHHE YI4eOHOTO MaTepuaia

25

Honynsuus, coodLecTBa, IKOCHCTEMbI

OKojormyeckass XapakTepHCTWKa BHJA W  TOMYJANMH. OKOJOTMYecKass HUIIA BHJA.
OKOJOTMUYECKUE XapaKTEPUCTHKH MOMyJsIIMA. OCHOBHBIE [TOKA3aTENN TOIMYJISALUN: YUCIEHHOCTS,
IUIOTHOCTB, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpanusl. JMHaMHUKa YUCICHHOCTH MOy SN
u e perymiuusa. CooOmecTBa M 3KocucTeMbl. buouneHo3 u ero crpykrypa. CTpyKTypbl
OMoIleHO3a: BUIOBAas, NMPOCTpPaHCTBEeHHast, Tpoduyeckas (muinesas). Bunbl-nomuHanTel. CBS3U
MEXIy OpraHu3MamMu B OuOLEHO3e. DKOJOrndeckue cucreMbl (dKocuctemsl). Ilonstue 00
skocucteme U OuoreoueHoze. CTPYKTYpHbIE KOMIIOHEHTBI JKOCHCTEMBI: HPOIYLEHTHI,

OK 01
OK 02
OK 07




KOHCYMEHTBI, PeAyLeHTh. KpyroBopoT BElIeCTB U MOTOK 3HEPrHH B dKocHcTeMe. Tpoduueckne
ypoBHH. Tpodudeckne (numeBbie) ypoBHH dKocucTeMbl. [lumeBbie menmu u cetu. OCHOBHBIE
MoKa3aTeNld dJKOCHUCTEMBI: OMoMacca, MPOAYKIHUSA. ODKOJOTHYECKHE THPAMUIbI: MPOAYKIINH,
YHUCIEHHOCTH, Omomacchl. CBOICTBa JKOCHCTEM: YCTOMYMBOCTH, CAMOPETYJSIHS, pPa3BUTHE.
Cyxkueccus. [IpuponHbie SKOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. JKOCUCTeMa XBOWHOTO WIIH
IIMPOKOJMCTBEHHOTO Jieca. AHTPONOTEHHBIE YKOCHCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
bronornyeckoe 1 X03sICTBEHHOE 3HAYEHUE arpodKOCHCTEM 1 ypOo3kocucteM. bruopasnooOpasue
kaK (paktop ycroitunBocTr sKocucTeM. CoxpaHeHHe OMOIOTHYECKOro pa3HooOpasus Ha 3emire.
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IMpakTH4yeckoe 3ansaTHE. PellieHne IKOT0rHYECKUX 32124

Tpoduueckue nenu u cetr. OCHOBHEIC TOKA3aTEH SYKOCUCTEMBI. brioMacca 1 poayKITusl.
DKoJIOTHYECKUE MTUPAMHUIBI YMCell, OoMacchl M dHepruu. [IpaBuito mupaMuibl SHEPTUH.
Pemenue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aIaHUH 110 IEPEHOCY BEILECTBA U
SHEPTHH B DKOCUCTEMaX C COCTaBJICHUE TPODHUUECKUX LETIeH U MUpaMu] OMOMAacChl U
SHEpPruu

[Toicu€r MIOTHOCTH MOMYJISAUNA pa3HbIX BUIOB pacTeHUil. Pacnipenenenre BU10B
pacTeHuH 10 TEPPUTOPUU. BhIuncieHne HHIEKCa INIOTHOCTH TMOIYJISILUAN pa3HbIX BUIOB
pacteHui. Penienne sK0J0rHuecKux 3aad.

Tema 4.3.
buocdepa -
rjaooaJbHas

IKO0JIOTHYecKas
cucTeMa

Cone

DXKaHNEC yqe6Hor0 Matepuajia
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Buocdepa - riaodanbHasi IKOJIOTHYECKAs CHCTEMA

Buocdepa — xuBast o6onouka 3emmn. Yuenue B.M. Bepuasckoro o 6uocdepe. Passurie
npejcTaBieHuii o 6uocdepe B tpynax B.W. Bepuanckoro. [ paHulibl, coctaB u CTpykTypa
onochepsl. O6macti Gruochepsl 1 ee KOMIOHEHTHI. JKUBOE BemecTBO GHOChepshI U ero GpyHKIUH.
3aKOHOMEpPHOCTH CyllecTBoBaHus Ouocdepbl. OcobeHHOCTH OHOchepbl Kak TI00aIbHOM
9KocHcTeMbl.  /luHamuveckoe paBHOBecue B Ouocdepe. KpyroBopoTbl  BemiecTB  H
Ouoreoxumuueckue MUKIBI(YIIIEpo/Ia, a30Ta). 30HAIBHOCTh Onocheprl. OCHOBHBIE OMOMBI
cymn. 'mobaiibHble 9KOJIIOTHYECKHE TPOOIeMbl COBPEMEHHOCTH

OK 01
OK 02
OK 07

Tema 4.4.
Bansinue
AHTPOMOT eHHbIX
(axTopoB Ha Ouochepy

Cone

DXKAaHUC y‘{€6HOFO Matepuajia
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AHTpoONOreHHble BO3AelicTBUS HA Ouochepy

YenopeuecTBO B Onocdepe 3eMiiu. AHTPOIIOreHHBIC BO3/ICHCTBHS Ha Grochepy. 3arps3HeHust
KaK BHJl aHTPOIIOTEHHOTO BO3/ICHCTBYS. AHTPOIIOTEHHBIC BO3ACUCTBUS Ha aTMochepy.
BosgetictBus Ha runpocdepy. BozaeiicTBust Ha mutocdepy. AHTPOIIOTCHHBIE BO3/ICHCTBHUS Ha
Ouotnyeckue coobiecTBa. AHTPONIOTeHHbIE U3MeHeHus B onochepe. CocyliecTBOBaHUE
npupojibl U yenoBedectBa. CoxpaHeHHe OMopa3HooOpa3usi Kak OCHOBA YCTOMYMBOCTHU
o6uocgepsl. OCHOBA pallMOHAIBHOTO YIPaBICHUS IPUPOJAHBIMU PECypcaMu U X

UCIOJb30BaHue. JlocTrkeHus: OMOJIOTUH U OXpaHa IPUPOJIBI.

OK 01
OK 02
OK 04
OK 07




IIpod

CCCUOHAJIbHO-OPUCHTUPOBAHHOC COACPKAHUC
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IIpakTHyeckoe 3ansiTHe. OTX0ABI MPOU3BOACTBA

Ha ocHoge deaepanibHOro KiiacCHMUKAIIMOHHOTO KaTallora OTX0JI0B OMPEeIsTh KJIacC OMacHOCTH
OTXO/JIOB; arperaTHOe COCTOSTHUE U (U3NYECKYI0 (DOPMY OTXOJI0B, 00pa3yIONIMXCS HAa paboueM
MecTe / Ha 3Tanax IpOU3BOACTBA, CBA3aHHbIC C ONMPEACICHHOMH MpodecCchuel/CrelMalbHOCTRIO

Tema 4.5. CopneprxaHre y4eOHOTO MaTepHana
BausiHue conMaabHO- 30 | BausiHue CONMATbHO-IKOJOTMYeCKHX (PAKTOPOB HA 3/10POBbE YeJ0BEeKa
IKOJIOTHYECKHUX 3nopoBhe 1 ero coctaBisromue. GakTopbl, TOTOKUTETHFHO U OTPULIATENIHHO BIUSIONINE Ha
(hakTOpoB Ha 3710pOBLE opraHusM uesnoseka. [Ipo6iemMa TeXHOreHHBIX BO3/AECHCTBUI Ha 310pPOBbE YETIOBEKA
YyeJioBeKa (37eKTpOMarHUTHBIC TOJIA, OBITOBAsE XUMUSL, N30BITOUHBIC IIyMBbI, PaAUALUs U T.I1.). AJanTtamnus
OpraHu3Ma 4ejoBeka K (pakropam OoKpyskaromei cpensl. [IpuHuuns! popMupoBanus
3I[opOBLec6epera}0HIero nopeaeHus. Puznueckas akTUBHOCTb U 3710pOBbe. buoxummueckue OK 02
ACHEKTHl PAllMOHATIHHOTO TUTAHUS OK 04
[IpodheccrnoHanbHO-OPUEHTUPOBAHHOE COAEPKAHNE OK 07
31 | JlabopaTopHoe 3aHaTHE. Biausinue abnornyeckux (pakTopoB Ha Ye10BeKa
Bimsiane abnotraecknx (hakKTOPOB HA YeIOBEKa (HU3KUE M BHICOKHE TEMITCPATYPHI).
W3ydeHre MexaHU3MOB aJanTallly OpraHu3Ma 4eIoBeKa K HU3KUM U BBICOKUM TeMIIEpaTypaM U
00BsICHEHHE TIOJYYSHHBIX PE3YJIbTaTOB M (DOPMYIMPOBAHUE BHIBOIOB (MIMCEMEHHO) C
HCIIONb30BAaHUEM HAYUYHBIX NOHSTHUM, TEOPUN U 3aKOHOB.
B kadecTBe TPUITEPOB CHIXKAIOMINX PA0OTOCIOCOOHOCTD UCTIONIB30BATh YCIOBUS OCYIIECTBICHHUS
podecCHOHAIFHON e TEIPHOCTH: IIIyM, TeMIeparypa, Gpusndeckas Harpy3Ka u T.1.
IIpodeccnoHATIbHO-OPUEHTUPOBAHHOE CO/IeP:KaHUE
Paspean 5.
BuoJiorust B :Ku3HN
Tema 5.1. [IpodeccroHanbHO-OPUEHTHPOBAHHOE CONCPKAHNE OK 01
BbuorexHoJsiorun B 32 | BUOTeXHOJIO0THsI KAK HAYKA U MPOU3BOICTBO OK 02
JKM3HHM KasKA0T0 Cenekuusi Kak Hayka M MpOLECC. 3apOoXkKIACHUE CENEeKIMW U JOMECTHKalMs. Y4eHue OK 04

H.W. BaBunoBa 0 1eHTpax MNPOUCXOXKIEHUS M MHOTO00pasusi KyJIbTYPHBIX PACTCHHIA.
L{eHTpbI MPOUCXOKICHHS TOMAIIHUX KUBOTHBIX. COPT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METOJIbI CEJNEKIMU. MacCOBBIM M MHIWBHUIYATbHBIM OTOOPHI B CEJIEKIIMH
pacTeHuid W >KMBOTHBIX. OIlEHKa 53KcTephepa. BIU3KOPOACTBEHHOE CKpEIIMBaHHE —
uHOpuauHr. Yucrtas nuHus. CKpelMBaHWE YMCTHIX JUHUH. ['eTepo3uc, wim rudpuaHas
cuna. HepoactBeHHoe ckpenuBaHue — ayTopuaudr. OtnanéHHas ruOpuan3anus U eé

YCIICXH. I/ICKYCCTBGHHLIIZ MYTarc¢He3 M MOJTYyYCHUC TTOJUIITIONI0B. I[OCTI/DKCHI/ISI CCJICKIIMN




pacTeHuH, >KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buortexHoorus Kak Hayka M MPOHM3BOJACTBO. DHMOTEXHOJIOTMs Kak OTpaciib MPOU3BOJICTBA.
OCHOBHBIC HaIpaBJICHUS COBPEMEHHOUW OHOTeXHOJNOTMU. Meronbl OuorexHonmoruu. OOBEKTHI
Ouortexnonoruu. [ ©€HHAas WHXXKEHepUs. OTtambl co3fgaHus pexkomOmHanTHOM JIHK m
TPAHCTE€HHBIX  OpraHu3MoB.  Kierounas  wumxkeHepus.  KileTouHble  KYJBTYpHI.
MUKpOKIIOHAJIBHOE pa3MHOXKeHHe pacTeHuld. KiloHupoBaHuE BBICOKONPOAYKTHUBHBIX
CeHBCKOXO3ﬂﬁCTBeHHBIX OpraHH?»MOB. OTHKa 6I/IOTCXHOJ'IOI‘I/I‘-IGCKI/IX u T'€HETHUYCCKHUX
9KCIIEPUMEHTOB. JKOJOTHYEeCKHe U dThdeckue mnpodiembl. ['MO — reHeTHdecKu
MOAU(UIIMPOBAHHBIE OpraHu3Mbl. [lpaBuia mMOWMCKa W aHaiduW3a OHMOIKOIOTHYECKOM
UHQOpMAIMKM W3 PAa3TUYHBIX MUCTOYHHKOB (Hay4yHas M y4eOHO-HayuyHas JIMTeparypa, CpeicTBa
MaccoBol nH(opmaiuu, ceth IHTEpHET U ipyrue)
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IIpakTHyeckoe 3ansaTHe. HayyHble JoCTHKeHUs] B 00J1aCTH OMOTEXHOJIOT UM

Ketficpl Ha aHanu3 HHGOPMALIMK O HAYYHBIX JOCTI)KEHHUSX B 00J1aCTH IeHETUYECKUX TEXHOJIOTHH,
KJICTOYHOW MHXKECHEPHUH, MUIICBBIX OMOTEXHOIOTUIA. 3aIuTa Kekica: MpeICTaBICHUE PE3yJIbTaTOB
pelenus KeiicoB (BbICTYIUIEHHE ¢ pe3eHTanueil)Keiicel Ha aHamM3 HHPOPMALUK O HAYYHBIX
JOCTHKCHHUSX B 00JIACTH T'€HETUYECKUX TEXHOJIOTUH, KJIETOUHON MHXEHEPUH, MUILEBBIX
OmoTexHOMOTHH. 3amuTa Keica: pecTaBlIeHNe pe3yIbTaTOB PEIICHHS KEHCOB (BBICTYIUICHHUE C
pe3eHTaLneH )

Tema 5.2.1.
BuorexHoJiornu B
NMPOMBIIJIEHHOCTH

HpO(1)eCCI/IOHaJ'H)HO-OpI/IeHTI/IpOBaHHOC COACpKaAHUEC
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IIpakTHyeckoe 3aHsATHE. BHOTEXHOJIOIMU B IPOMBIIIJIEHHOCTH.

Pa3Burtne npoMbIuIeHHONH OMOTEXHOJIOTHIA U €€ IPUMEHEHUE B )KU3HU YEI0BEKa, TIOUCK U aHaJIH3
rH(OPMAIK U3 PA3IMYHBIX UCTOYHUKOB (Hay4yHast U yueOHO-Hay4Has JINTepaTypa, CPeICTBa
MaccoBoil nH(opMaIuu, ceTh IHTEpHET U Ipyrue)

Keiicbl Ha aHanmm3 HHGOPMAIMK O PAa3BUTHH MPOMBIIUICHHOW OMOTEXHOJIOTHH (IT0 TpyMIam)
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IIpakTnyeckoe 3ansiTue. BUOTEXHOI0THM B MPOMBILIJIEHHOCTH
3amuTa kevica: IlpencraBneHue pe3yabTaToB pelleHns KeHcoB (BBICTYIUIEHHE C MTPE3eHTAIHEH)

OK 01
OK 02
OK 04

ITpomekyTouHas arrecTauus B popme nuddepeHpoBaHHOIO 3a4eTa

Hroro 3a 2 cemectp

O0beM 00pa3oBaTeIbHON MPOrPaMMBbI
3ansTHe BO B3auUMo/elicTBHe C MpenogaBaTejieM, B TOM YHCJIe

- TeopeTHYecKOe 00yUeHHe

- IPAKTHYeCKHe 3aHATHSA

- 1a00paTOpHbIE 3aHATHSA

- iuppepeHuMPOBAHHBIN 3a4eT

Bcero:

O0BeM 00pa3oBaTEILHOMN POTPAMMEI

72




3aHsTHE BO B3aMMOZCUCTBHE C IIPEIojaBaTeieM, B TOM YUCIie
- TeOpeTHIECKOoe 00ydeHne
- IPAKTUYECKUE 3aHATHS
- 1a00paTOPHBIE 3aHATHS
- muddepeHIMpoBaHHbBIN 3a4eT

72
35
24
11




3. YcioBus peaju3anuu NporpaMMbl y4e0OHOIr0 npeamMera

3.1. TpeOGoBaHusi K MUHMMAJbHOMY MATEPHATbHO-TEXHUYECKOMY
o0ecrneyeHHuIo0

Peanuzauus nporpaMMsl yueOHOro npeaMera TpedyeT Hanuuus yueOHOro
KaOMHEeTa PYCCKOTO SI3bIKa U JIUTEPATYPHL.

HaumeHoBaHue OcHamenue kaOuHeTa
KabuHer «buonorun» pabodee MeCTO MpenoaBaTes
pabouee mecto oOywaromierocst (maptel -15 mr., ctymes — 30
HITYK)

MEJIOBas J10CKa

- aBTOMaTHU3MpoBaHHOE pabouee mecto (APM) menmarora: croi
IpenoaaBaTesis U TEXHUUECKHE CPEICTBA 00YUECHUS: KOMITBIOTED,
MPOEKTOP, IKPaH, MEJIOBAsk JOCKA

- yueOHO-MeToamdeckuii komruieke (YMK) npenonaBarens:
HaTJISTHBIC TOCOOHSI (KOMIUIEKTHI yUeOHBIX Ta0JIHII, CTCH/IOB,
CXEM, IIJIAKaTOB, IOPTPETOB BBIAAIOIINUXCS YYEHBIX B
SI3BIKO3HAHUS U JIP.);

- JlaGoparopusi, OcHamleHHas OOOpPYJOBaHUEM JUIS IIPOBEICHUS
3aHSTHIT: MUKPOCKOIIBI, CEKYHIOMEP, TOHOMETP, JTabopaTopHas mocyia
(TpoOMpKH, MOACTaBKH ISl MPOOMPOK, IMHHIETHI, MECOK, CTYNKH C
NECTUKaMU, NPEAMCTHBIC U MMOKPOBHBLIC CTCKJIA, CTCKIIIHHBIC MMAJIOYKH,
npenapoBajgbHbIe  WIJIBI, (UIbTpOBaNmbHAs Oymara (canderkn),
CTakaHbl) TUNEPTOHMYECKUI pacTBOp XJOpuAa HatTpus, 3%-HbII
pacTBOp MEpOKCHIa BOJOPOJA, PACTBOP #oxa B HOJMCTOM KallH,
TIHLEPUH, KITyOHH KapTo(es, JIUCT JI0/IeH KaHaCKOH, TI0/] pSOUHEI
OOBIKHOBEHHOH (PSIOMHBI T TOMATa), JIyK PervaThlii, pa3BeJCHHBIC B
BOJIE IPOKIKH);

- TUAAKTHYECKHE MaTepuanbl (3aJaHusl IS MPAKTUYECKUX
paboT, It pa3HBIX BUOB OLICHOYHBIX CPEJICTB, SK3aMEHa U JIp.);

WNudpopmanmonHo- -IpoeKTOop — | mWT., 5 KOMIBIOTEPOB C BBIXOAOM B MIHTEpHET;

OMOIMOTEUHBII LEHTp | -  TNeyaTHble  W/WIM  SJCKTPOHHbIE  0OpasoBaTeNbHbIE M
(bubnuorexka, YUTAJIBHBIN | MHPOPMAIIMOHHBIE PECYPChI, PEKOMEHJOBAHHbIE AT UCIIONb30BAHNUS B
3an): 00pa3oBaTeNbHOM IIPOLIECcce, HE CTapIIe MATU JIET C MOMEHTA H3/IaHHs.

3.2. UndopMmannoHHOe odecnedeHHe peaju3alui NPOrpaMMbl

3.2.1. OcHOBHBIE NTeYATHBIE N3TaHUA

OCHOBHBIE UCTOYHUKH:

Koncrantunos, B. M. buonorus mna mnpodeccuit u  crnenuanibHOCTEN
TEXHUYECKOTO U ECTECTBEHHO-HAyyHOro mnpoduied : ydeOHUK HJisi CTY/I.
yupexzaenuii CIIO / B. M. Koncrantunos, A. I'. Pezanos, E. O. ®aneesa. - nox
pen. B. M. Koncrantunosa. - 8-¢ uzj., crep. - M.: ULl «Akagemus», 2019. — 336
c. — TeKcCT : HenmoCpPEACTBEHHBIN.

3.2.2. JlonoJiHUTEIbHbIe HHPOPMALIMOHHbIE HCTOYHUKH




3.2.3. UnTepHeT-pecypcsl:
http://elibrary.ru/defaultx.asp
http://window.edu.ru/window

http://eor.edu.ru,

http://teachpro.ru,

http://www.knigafund.ru/

http://www.iglib.ru /

http://www.e-profobr.ru/
http://www.mgopu.ru/spo.htm
http://www.edit.muh.ru/content/mags_innov.htm
http://www.krirpo.ru/etc.htm?id=757
http://www.greenpeace.ru
http://www.zavuch.info.ru
http://www.researcher.ru
http://www.ecosystema.ru
http://www.teacher-edu.ru —
http://www.mioo.ru/podrazdinfpage.php?prjid=199&id=12

http://bio.1september.ru/urok/
http://revolution.allbest.ru/biolog
http://www.zavuch.info.ru
http://www.pravoteka.ru



http://www.pravoteka.ru/
http://www.zavuch.info.ru/
http://revolution.allbest.ru/biolog
http://bio.1september.ru/urok/
http://www.mioo.ru/podrazdinfpage.php?prjid=199&id=12
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
INPOI'PAMMbI YYEBHOI'O ITPE/IMETA

KOHTpOJ'IB M OIICHKA PE3YJIbTAaTOB OCBOCHHS IIPOIrpaMMBbI OCYIICCTBIIACTCA
IIPCIIoAaBaTCICM B IIPOLHCCCC IIPOBCACHUA y‘{e6HBIX " IIPAKTHUYICCKHUX BaHﬂTHﬁ,
TCKYHICIo U IPOMCKYTOYHOI'O KOHTPOJIA.

Paznen PesynbraTs! Bun Dopmsbl 1 Bun ®dopma Onenka
W/WIM TeMa | OCBOGHHS KOHTPOJSL | METOMbI KOHTPOJIS OLIEHOYHOI0 MHIUBHIyall | pe3yibTaroB **
MIPOTPaMMBbI cpezncTBa BHOTO yuéTa
3VH * ycreBaemMoc
TH
Paspen 1. 1,2 Texymmii YeTHBIH onpoc. Tecrt. 3amanue VYueOHbIit Banpuas
OK 01 TectupoBanue s JKypHai, (2-5)
OK 02 BrimonHenue 1abopaTopHBIX | BHITTOTHEHHS Juxoromudeck
OK 04 U TPAKTHYECKUX paboT MIPaKTUYECKON as onenka OK
OK 07 paboTsI
Paszgen 2. 1.2 Texymmii YcTHBIN ompoc. Tect VYueOHbIit Banpuas
OK 01 TectupoBanue 3aganue Ans JKypHaI. (2-5)
OK 02 BrimonHeHne 1a00paTOpHBIX | BBITOTHCHUS JuxoToMuueck
OK 04 U NIPAKTHYECKHUX paboT 71a00paTOPHBIX U as onenka OK
OK 07 MPAKTUYECKUX
pabot
Pazpgen 3. 1,2 Texymmii YcTHBIN ompoc. Tect YueOHblit banbhas
OK 01 TectupoBanme 3amanne s KypHaI 2-5)
OK 02 BrmmonHeHme 1a00paTOpHBIX | BBITOTHEHUS Juxoromuyeck
OK 04 U TIPaKTHYECKUX paboT 71a00paTOPHBIX U ast onenka OK
OK 07 MPaKTUYECKUX
pabot
Paznen 4. 1,2 Texymmii VYcTHsIi onpoc. Tecr. YueOHbIi banbpHas
OK 01 TectupoBanue. 3anmanue s KypHAaI (2-5)
OK 02 BeinonHenue n1abopaTopHbIX | BBIMTOJIHEHHS JuxoToMuueck
OK 04 U TIPaKTHYECKUX padoT 1a00paTOPHBIX U as orerka OK
OK 07 MPAKTHIECKUX
pabot
Pasznen 5 1,2 Texyumii TectupoBanue Tecr. YueOHsbIit Bbanbnas
OK 01 BrimonHnenue npakTuueckux | 3amaHus AJis JKypHa (2-5)
OK 02 pabot BBITIOJTHEHUS JuxoToMuyeck
OK 04 MPAKTUIECKUX as oreaka OK
OK 07 pabor
YueOHbIi 1,2 IIpomexyt | duddepennupoBaHHbIi 3aganus s YueOHsbIit banbHas
IpeaMeT OK 01 OUHBII 3auéT muddepeHpoB | KypHaI 2-5)
OK 02 aHHOTO 3a4éTa. Benomoctsb JuxoToMuueck
OK 04 npoMexyTou | as orenka OK
OK 07 HOM
aTTecTalyy,
3a4eTHBIC
KHIDKKH

*Pe3ynbTaThl YCBOCHHS IPOIPAMMBI:
1 — 3HaHuA
2 — yMeHHusA

3 - HaBBIKH (IPAKTUYECKHUIT OTIBIT)

**OmeHka pe3yTbTaToB
B Oamax (2-5)

Huxomomuueckasn oyenxa OK**: 1 — OK chopmuposansl; 0 — OK, He chopmupoBansbl




OLIEHKA OCBOEHMHSA OBYYAIOIIUMUCS ITPOI'PAMMBI B YACTHU JOCTUXKEHUSA

JIMYHOCTHBIX PE3YJIBTATOB

Kon
JIMYHOCTHBIX
pe3yabTaTOB Kpurepun JIP Metoabl H3MepeHHs
peajn3anuu nokasareiei JIP
MPOrpamMMBblI
JleMoHCTpaIyisi HaBBIKOB 3[0POBOTO 00pa3a XH3HM M | AHKETHPOBaHHE
BBICOKHIA YPOBEHB KYJIbTYPHI 3A0POBbsI 00yUYaromuXcs. Omnpocsl
JP9 TectupoBanus Ppa3IMYHOrO
BHJA
WupuBuayanbHble Oeceapl
[IposiBieHHE DKOJIOTUYECKOW KYJNBTYPBI, OEpeXHOTO | AHKETUPOBAHHUS
OTHOLICHUSI K POJHOM 3eMile, HNpUpOAHBIM OorarcTBaM | Ompockl
Poccun u mupa; Becenni
JIP 10 JleMoHCTpanuss yMEHMH W HaBBIKOB  Pa3syMHOro | AKIUH
MPHUPOJOTIONIB30BaHUs, HETEPIUMOrO OTHOWICHHWS K | YdacThe B MEpPOIPHATHAX caiiTa
JEHCTBHUAM, IPUHOCSIIIUM BpPE SKOJIOTHH. CereBu4oK.pd
JemoHcTpanuss  ymeHMilT M HaBbIKOB  HTepHeT

0e30I1acHOCTH




	-проектор – 1 шт., 5 компьютеров с выходом в Интернет;
	3.2.3. Интернет-ресурсы:
	Дихотомическая оценка ОК**: 1 – ОК сформированы; 0 – ОК, не сформированы

