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Pabouast nporpamma yueoHoi muctumauasl O/l 13 Buosorusi pazpaborana Ha OCHOBE
@DenepanbHOTO roCy1apCTBEHHOTO 00pa30BaTEILHOIO CTAHAAPTA CPEAHETO OOIIEro 00pa30BaHUS
(manee — ®I'OC COO) (Ne 413 o1 27.05.2012 r, c u3MeHEHHSIMU U TonoTHeHusIMU oT 12.08.2022
Ne 732), Ha OCHOBE MPUMEPHOW MPOrpaMMbl 00IIE0OpPA30BATEIILHON YYEOHON JMUCIUTIIMHBI
Buosorusi 1111 npodeccHoHaNbHBIX 00pa30BaTENbHBIX OpPraHU3alMi, PEKOMEHIOBaHHOU
®denepallbHEIM rOCY/IapCTBEHHBIM OFOIKETHBIM YUPEKICHUEM JIOTIOJTHUTEIILHOTO
npodeccuonanbHoro obpazoBanus «MHCTUTYT pa3BUTUS MPO(ECCHOHATBEHOTO OOPa30BAHMS
(mpotokoi Ne6/2025 ot «18y» ampens 2025 roaa), deaepaibHOi 00pa30BaTEIBHON MPOrPAMMbI
cpemHero ooimero oopa3oBaHus, YTBEP)KICHHON nMpukazoM MuHnpocsemenus Poccun Ne371 ot
18.05.2023r, ¢ yderom DenepadbHOTO TOCYAAPCTBEHHOTO OOpPa30BATENBLHOIO CTaHAapTa
cpenHero mnpodeccruoHanbHOro obOpazoBaHuss mo mnpodeccun 35.01.19 «Macrep camgoBo-
MapKOBOTO W JIAHTIIA(QTHOTO CTPOUTENIBCTBA», YTBEPKICHHOTO MPHKa30M MUHHUCTEpCTBA
npoceerienns Poccuiickoit @enepanuu 21 HossOpst 2023 . Ne 881.

Opranuzanusa-pa3paboTuuK:  TOCYJapCTBEHHOE  OIJDKETHOE  MpodecCHOHATbHOE
obpasoBarenbHOe yupexaeHue «KyHrypckuit KoK arpoTeXHOJIOTUN U YIIPABIICH U

Pa3paborunk: [lIBenioBa ExaTeprna AnekcanipoBHa, IpenoaaBaTeib
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1. O0masi xapakTepucTUKa padoveid IPOrpaMmmbl

001eo0pa3oBaTe/IbHOM JUCUUILIMHBI «BHOJIOTrUsD)

1.1. MecTo TUCHUILIMHBI B CTPYKType 00pa3oBaTeibHOW NMPOrpaMMbl
CIIO:

O6meobpazoBaTenbHas aucuuIUinHa «buonorus» sBisieTcss 00s13aTeabHOM
4acThlo  001e00pa30BaTENILHOTO I[HMKJIA O0pa3oBaTeNbHOM MPOrpaMMbI B
cootBercTBUM ¢ PI'OC CIIO no npodeccum 35.01.19 «Mactep canoBo-napkoBOro
Y JTaHIA(THOTO CTPOUTETHCTBA»

1.2. lean u muiaHupyemble pe3yJibTaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. Heapb AuCUMIIHHBI

Copep:xanue nporpaMmMbl 00111€00pa30BaTeIbHON AUCUUILINHBI « bruonorus
HaIlpaBJI€HO Ha [OCTH)KEHHE PE3YJIbTATOB €€ H3Yy4YeHUsS B COOTBETCTBUHU C
tpeboBanusiMu @I'OC COO ¢ yuerom npodeccuonanbHo HanpasieHHocTd OI'OC
CIIO. lenp uzyuenus: nucuuiuinibl «buosnorus» Ha 6a30BOM ypOBHE — OBJIAJICHUE
OOyYaIOIIMMUCS 3HAHUAMH O CTPYKTYpPHO-()YHKIIMOHAJIBbHON OpraHU3aluu KUBBIX
CUCTEM DPa3HOr0 paHra M MpUOOpEeTeHHWE YMEHHUH MCIOJIb30BaTh 3TH 3HAHMS IS
IPaMOTHBIX J€HCTBHI B OTHOLIEHUU OOBEKTOB MKUBOM MNPUPOABI U PpPELICHUS
pa3IMYHBIX KU3HEHHBIX TPOOJIEM.

JlocTikeHne 1end HU3ydeHHsl JUCUUIUIMHBL «buonorus» Ha 0a30BOM ypOBHE
oOecreunBaeTcs peieHueM CIIEIYIONINX 3a/1au:

o OCBOEHHE OOYYAIOLIUMUCS CUCTEMbl 3HAHUNW O OMOJIOTMUYECKHUX TEOPHSX,
YUEHHUSIX,

3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBuiax, CIYKallUX OCHOBOW [JIst
(dbopMUpOBaHUS IPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTHUHE MUPa, O METOAaX
HAyYHOI'O MO3HAaHUS, CTPOCHUHU, MHOTOOOpA3UH U OCOOCHHOCTSIX JKUBBIX CHUCTEM
pa3Horo

YPOBHSI OPTaHHU3aL1H, BBIIAOIIMXCSA OTKPBITHAX U COBPEMEHHBIX UCCIIEIOBAHUSX B
Onosoruu;

o dbopMupoBaHrue y 0O0YyYarOIIMXCS MO3HABATENbHBIX, MHTEJUIEKTYaIbHBIX U

TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalM3a JAaHHBIX O MyTAX Pa3BUTUS B



OMOJIOTMM HAy4YHBIX B3IVISIIOB, MAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YpOBHS OPraHU3aLUN;

J CTaHOBJIEHHE Yy oOOyyarommxcs oOuiel KyabTypbl, (QYHKIHUOHAJIBHOU
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OICHUBATH SBJICHUS OKPY>KAIOIIErO
MUpa KUBOW MPUPOJIbI HA OCHOBAHUH 3HAHUU U OMbITA, IOTYYEHHBIX IPH U3YUEHUU
OHOJIOTHH,

o dbopMupoBaHre y OOyYaIOIIMUXCS YMEHHMHA WUIIOCTPUPOBATh 3HAYCHHE
OMOJOTMYECKUX 3HAHWWA B MPAKTUYECKOM JESITEIIbHOCTU YENOBEKA, Pa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

o BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS YEIOBEKOM >KUBOU
IPUPOBI, HEOOXOAUMOCTH OEPEKHOIO OTHOIIECHUS K HEH, COOJIIOIEHUS STUYECKHUX
HOPM

MIPU TIPOBEJCHUN OMOJIOTUYECKUX UCCIICIOBAHUIA;

o OCO3HAaHUE IEHHOCTU OMOJOTMYECKMX 3HAHWUW Ul TIOBBIIICHUS YpPOBHS
HKOJIOTUYECKOM KYJIBTYpPBI, A1 (POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

o NpUMEHEHUE MPUOOPETEHHBIX 3HAHUNW U YMEHHUH B MOBCEIHEBHOW >XKHU3HU
JUISL OLICHKH TIOCJICACTBUM CBOEU NIESITEIbHOCTH MO OTHOLICHUIO K OKPYXAIOLIEH
cpeze,

COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOECHHUSI  0011e00pa3oBaTeJIbHOM
IUcHUIINHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
O6mme komnerennuu (nanee — OK) u npodeccnonanbHble KOMIETSHIINN (J1aee —
[IK) ®I'OC CIIO B COOTHECEHHMH C JHMYHOCTHBIMH, METANpPEAMETHBIMH U
NpEeIMETHBIMU pe3yJibTaTaMu oOydeHusi 0azoBoro ypoBHs (nmaimee — IIPO)

®I'OC COO npencrasieHbl B TA0IHIIE:



Koa u Ilnanupyemsie pe3yJbTAThl 0CBOCHHMS AUCHHILINHBI

HanMeHOBaHHe

‘l’OPM“PyeMHuX Oo6mme JMcuunIMHAPHbIE

KOMIIeTeH Ui
OK O0l. Bsibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI OTpaxarh B yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUN O MecCTE M POJH OMOJIOTHU
croco0bl  pelieHus | TPYAOBOIO BOCIIMTAHUS: B CHUCTEME HAy4yHOIo 3HaHUA; (YHKUMOHAIBHOM TIPaMOTHOCTH
3a1a4 - TOTOBHOCTb K TpPYAY, OCO3HaHUE IIEHHOCTU MAacTEepCTBA, | UY€JIOBEKa JUIsl pEIICHUs] )KU3HEHHBIX IPOOJIEM.
npodecCHOHATBHON | TpyAoIooue; I1P6 2. ChopMuUpOBaHHOCTb YMEHHsI PACKPBIBATH COJAEpIKaHHE
JeSTEIbHOCTH - TOTOBHOCTh K AKTHBHOH IEATEILHOCTH TEXHOJOTWYECKOH | OCHOBOMOJNATAOMUX OHOJOTMYECKMX TEPMUHOB W TOHATHH:
IPUMEHHUTEIBHO u COLIMAJILHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTb | XH3Hb, KIJIE€TKA, TKaHb, OpraH, OPraHWU3M, BUJ, MOIMYJALMS,
K Pa3NUYHBIM | HHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHSTE | IKOCUCTEMa, OnoteHo3, Onocdepa; meraboan3M (0OMEH BEIIeCcTB
KOHTEKCTaM TaKylo JesTeIbHOCTb; U IpeBpallleHHe SHEepruM), TIoMeocTa3 (caMmoperyssuus),

- HWHTEpeC K pamyHeiM cdepam mnpodeccrHoHaTBHON
JICSATCIIbHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh:
OBnasieHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
NEUCTBUSIMH:

a) 6a30BbIC JOTHYECKHE NEHCTBUS:

- CaMOCTOSITENILHO (OPMYJIUPOBATh U aKTyaJM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBECHHBIA NPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, Ki1accuuKauu u 00001IeHNS;

- OTIPEICIIATH 1EH JISATSIILHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH Y TIPOTHBOPEUHS

B PacCMaTpPUBAEMBIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTaTOB
MHOCJIENCTBUN NEITEILHOCTY,

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIILCKON

JCATCIIBHOCTh, OICHHUBATH
oejisiM, OLCHUBATH  PUCKU

OuocuHTe3 Oenka, CTPYKTYpHasi OpraHM3alusl >KUBBIX CHUCTEM,
JMCKPETHOCTb, caMmoperyJsnus, CaMOBOCIIPOU3BEICHHUE
(penponykuus), HaCJIEJICTBEHHOCTD, M3MEHYHBOCTb,
9HEPro3aBUCUMOCTb, POCT U PA3BUTHE, YPOBHEBAs OpPraHU3ALU.

I[1P6 3. CdopMUpOBaHHOCTb YMEHMsI PacKpblBaTh COJEp’KaHUE

OCHOBOTMOJAralomux  OWOJOTMYECKUX TEOPHU H  THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MPOUCXOK/ICHUS )KU3HU U YEJIOBEKa.

[1P6 4. CdopmupoBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOTOJIArarne OMoIOrnuecKrue 3aKOHbI U 3aKOHOMEPHOCTH
(. Mengens, T. Moprana, H.M. BaswmioBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpaHulibl uX OTPUMEHUMOCTH K >KHUBBIM
CHCTEMAM.

ITP6 5. IlpuobpeTeHne OmpiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
H&y‘IHOFO IIO3HAHU, I/ICHOJ’IB?;yeMI)IX B 6I/IOJ'IOFI/II/IZ Ha6J'IIO}IeHI/I${

Y OMMCAaHUS KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUMN; OpraHU3aluu
158 HpOBeJIeHI/ISI 6I/IOJ'IOFI/I'-IGCKOFO 3KCHepI/IMeHTa, BBIABHUXCHU A
TUINIOTE3, BBISABICHUS 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BeiIn4YnHaMu, 06’BZCHGHH$[ HOJ'Iy‘IeHHBIX peSYJ'IBTaTOB
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U TMPOCKTHOW JIEATEIBHOCTH,
npo0Jem;

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H

nu aKTyaJII/I3I/Ip0BaTB Saﬂaqy, BbIABUT'aTb I‘PIHOTC?;Y

€c peUICHHs, HAXOJIUTh apryMEHTBI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a7aBaTb IapaMeTpbl U KpUTEpUU
peIeHUS;

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHbIG B XO0I€ pCH_IeHI/ISI 3a1a4uu
pe3yJbTaThl, KPUTHYECKH OIICHUBAaTh WX JIOCTOBEPHOCTb,
HpOFHO?;I/IpOBaTI) NU3MCHCHHUEC B HOBBIX YCJ'IOBI/IFIX;
pa3pabaThiBaTh IUIAH PEIICHUS MTPOOJIEMBI C YUETOM aHAIIN3a
HMEIOIUXC MaTepUaAIbHBIX U HEMAaTEPUAIIBHEBIX PECYPCOB;
-- YMETh NIEPEHOCUTH 3HAHHS B TTIO3HABATEIIbHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEAEIATEIbHOCTH;

- YMEThb HHTETPHPOBATH 3HAHUS W3 Pa3HBIX NPEAMETHBIX
oOJacrei;

- BBUIBHraTh HOBBIC HJCH, IIpejjaratb OPHTHHAIbHBIC
MOJIXOJIbI U PEIICHUS

HaBBIKaMM  Pa3pCIICHUA

U (opMynupoBaHMs BBIBOJAOB C HCIIOJIB30BAHUEM HAay4HBIX
MIOHATUN, TEOPUN U 3aKOHOB.

I1P6 6. ChopMupoBaHHOCTb YMEHHS BBIIEIATH CYLIECTBEHHBIE
NPU3HAKH ~ BHUPYCOB, KJIETOK MPOKAapUOT U  DYKAPHOT;
OJTHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpraHU3MOB, BH/[IOB,
OMOTEOIIEHO30B U JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB U MPEBpPALICHUS DSHEPrUM B KIETKe, (POTOCHHTE3a,
TUTACTUYECKOTO ¥ DHEPTeTHYECKOT0 0OMEHa, XeMOCHHTE3a, MUTO034,
Meii03a,  OIUIOAOTBOPEHMS,  Pa3BUTUA W Pa3MHOXKEHUS,
MHAMBHUIYaJIbHOTO Pa3BUTUs OpraHu3Ma (OHTOreHesa), 00pbObl 3a
CYIIECTBOBaHME, €CTECTBEHHOro O0TOOpa, BUA00Opa30BaHUS,
IPUCTIOCOOICHHOCTH OPTaHM3MOB K Cpeie OOWTaHWs, BIUSHHSA
KOMIIOHEHTOB ~ 3KOCHCTEM, AQHTPOIIOT€HHBIX  W3MEHEHHH
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpPYrOBOpOTa BEILECTB U IIPEBpallleHUe IHEpruu B buocdepe.

I[IP6 7. CdopMUPOBAHHOCTb YMEHUS HPUMEHATH IOJIYYEHHbIE
3HaHUA U1 OObSACHEHHs] OMOJIOTMYECKUX IMPOLECCOB U SIBICHUM,
JUTSL IPUHSITHSI TPAKTHYECKUX PEHICHUH B MIOBCETHEBHON JKU3HU

C LIeTIbI0 00ecneueHts 6€30IaCHOCTH CBOETO 3/I0POBBS U 3/10POBbSI
OKpYKalOIIMUX JIOAEH, COONIOIEHHUs 3/I0pOBOrO 00pas3a >XU3HH,
HOPM I'PaMOTHOTO MOBEICHUS B OKPYXKAIOIIEH MPUPOIHON CPENE;

NOHUMaHWE  HEOOXOJUMOCTH  HCIOJb30BaHUA  JOCTHXKEHHH
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH ISl pPallOHAIBHOTO
IPUPOIONOIB30BAHUS.

I[IP6 8. CdopmupoBaHHOCTH YMEHHUS pemiaTh OHOJIOTHYECKUE
3a/1a4M, COCTABIISATh TEHOTUIIMYECKHUE CXEMBI CKPEILIUBAHUS

JUISL pa3HbIX THUIIOB HACJEJOBAaHUS TPU3HAKOB Y OpPraHU3MOB,
COCTaBJIATh CXEMbI IIEPEHOCA BEILECTB U YHEPTUM B IKOCHCTEMAX
(uenu nmuTaHUs, MUILIEBBIE CETH).

IIP6 9. CdopMUpOBaHHOCTH YMEHHUH KPUTHYECKH OLIEHUBATh
nH(popMannlo OUOJIOTUYECKOTO  COJAEpKAHMS, BKIIOYAOILYIO
NICEB/IOHAYYHbIE 3HAHMUA M3 PA3JIUYHBIX HCTOYHHUKOB (CpeACTBa
MaccoBod  MH(pOpMallMU, HAYy4YHO-TIOMYJSPHbIE MaTepuabl);
MHTEPIPETUPOBATH THUYECKHE ACTIEKTBI COBPEMEHHBIX
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HCCIENOBaHUN B  OWOJIOTMHM, MEIWIIMHE, OHWOTEXHOJIOTHH;
paccMaTpuBaTth rjao0aJibHbIE 9KOJIOTHYECKHE poOJIEMBI
COBPEMEHHOCTH, (OPMHpPOBAaTH IO OTHOIICHUIO K HUM

COOCTBEHHYIO MMO3HIIHIO.

I[TP6 10. ChopMHupoBaHHOCTHL YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
uHbOpMallMu M3  HECKOJIbKMX  HCTOYHUKOB,  I'PaMOTHO
MCIOJIH30BATh NOHATHIHBIN annapaT OMOJIOTHH

OK 02.
Hcnonb3oBars
COBPEMCHHBIC
CpeacTBa  TIOWCKa,
aHaim3a

U HHTEPIpETAINH
uHpopmanuu

¥ HMH(OPMAIIOHHBIE
TEXHOJIOTUH VIS
BBITTOJIHEHHST 337124
npodeccuoHaNbHOM
JeSITeTbHOCTH

JIMuHOCTHBIE pE3yNbTaThl [JOJDKHBI OTpa)XkaTb B YAaCTH:
[EHHOCTH HAYYHOTO ITO3HAHMS:

-c(hOpPMUPOBAHHOCTb MMPOBO33PEHHSI, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOMN
IOPaKTUKH,  OCHOBAaHHOIO  Ha  Juanore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa
B IIOJIMKYJIBTYPHOM MHDE.

MertarnpenmMeTHbIe pe3yabTaThl JOKHBI OTPAKATh:
OBnajieHUe yHUBEPCAIbHBIMU YU4E€OHBIMH IIO3HABATEIbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmaruei:

- BJaJeTh  HaBbIKAMU  TMOJY4YEHHUS  HHPOpMAIH
U3  HUCTOYHUKOB  pPasHbIX  THUIIOB,  CaMOCTOSTEJIBHO
OCYIIECTBIIATh TIOHCK, aHaJuns, CHUCTEMATH3ALNIO

U MHTEPIpETALNI0 HHPOPMALIMU PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS,

- OLIEHUBATh JOCTOBEPHOCTb, JIESTMTUMHOCTh WH(pOpMalNH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaM

I1P6 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE M POITU OUOIOTHH

B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOM TPaMOTHOCTH
YeloBeKa AJIs PelIeHuUs KU3HEHHBIX MPoOIeM.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS NPUMEHSTH I[OJIYYEHHbIE
3HAHUA i1 OOBSICHEHHS OMONOTUYECKUX IMPOLIECCOB U SIBJICHMUIA,
JUTSL IPUHSITHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHOMN JKU3HU

C 11eTpI0 oOecreueHust 0€30MacHOCTH CBOETO 3/JOPOBBS U 3JI0POBbSI
OKPY’KaIOIUX JIIOJEH, COOJIIOJCHHS 370pOBOTO o0pasa KU3HH,
HOpPM TPaMOTHOTO MOBEICHHS B OKPYXAroIIel MPUPOIHOIN cpeje;
MOHWMaHWEe  HEOOXOJWMOCTH  HCIIOJB30BAaHHUS  JOCTIIKECHHH
COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTUH Ul palMOHAJIbHOTO
MIPUPOIOTIOIB30BAHHS.

ITP6 10. CdopmupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE OMOJIOIMYECKOM
UHPOpPMALIMM M3  HECKOJBKMX  HMCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh MOHSITUNHBIN anmapar 6uoJoruu

OK 04. DddexTrBHO
B3alMOJIECTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaH e

JIM4YHOCTHBIE pe3yibTaThl HOJDKHBI OTpaXaTb B YaCTU:

IEHHOCTM HAYYHOTO TIO3HAHWS: OCO3HAHHE IEHHOCTH
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTb  OCYILECTBJIATH
MPOEKTHYIO " HCCIIEIOBATENBCKYIO JIeATEIbHOCTh
VHJIUBUAYAJIBHO U B TPYIIIIE.

MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
OBsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

I1P6 5. IlpuoOpereHue ombiTa MPUMEHEHUS] OCHOBHBIX METOIOB
Hay4YHOTO MO3HAHUS, UCTOJIb3yEMbIX B OMOJIOTMH: HAOMIONEHUS U
OIMCAaHUsA )KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUN; OpraHU3alyu U
MpoBeJeHUs]  OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIIBHKEHUS
TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY MCCIEAyEMbIMU
BEJTMYUHAMHU, OOBSICHEHHSI TIOTYYEHHBIX PE3YJIbTaTOB

u  (QOpMyTUpOBaHHUS BBIBOJOB C HCIOJb30BAHUEM HAyYHBIX
MTOHSITU, TEOPUN U 3aKOHOB




0) cOBMECTHAs IeSITEIIbHOCTD:
- IOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAaH/IHOM
Y MHIUBHUIYaJIbHON paOOTHI;

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIDKCHHIO: COCTaBISITh IJIaH  JICMCTBHIA,
pacnpenensiatb poJad € y4ETOM MHEHUW yYaCTHUKOB

00CYyXJ1aTh pe3y/IbTaThl COBMECTHOM pabOThI

OK 07.
CopeilicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu

cpepl,
pecypcocOepexeHn
10, MPUMEHSITh
3HaHUS

00 W3MEHEHUHN
KJIMMaTa, TPUHIUITBI
OepexIIMBOrO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYyaIHUsIX

JIn4HOCTHBIE pE3yJbTaThl JOJDKHBI OTpaXkaTb B 4YaCTHU:
HKOJIOTMYECKOTO  BOCHUTaHHUS: -  C(POPMHUPOBAHHOCTH
9KOJIOTMYECKOHN KYJIbTYpPbl, HIOHUMAHUE BIUSHUSA COLIMAIBHO-
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHOM

U COLMAJIBHOM cpelibl, OCO3HAHHE II00AJBHOIO Xapakrepa
HKOJIOTUYECKUX TTPOOIIEeM;

- IUNJAHUPOBAHME U OCYILIECTBIICHUE AEUCTBUN B OKPY’KaOLIEH
Cpele Ha OCHOBE 3HAaHMs LEIeH YCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;

- AKTHBHOE HEIpUATHE JIEUCTBUH,
OKpYXKarollleu cpere;

- YMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOTHYECKUE
NOCIIEACTBHSI IPEAIPUHUMAEMBIX JEHCTBUM, IPEAOTBPAILATh
ux;

- pacliupeHue
HaIpPaBJIEHHOCTH.
MetanpeameTHbIE pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnanenue YHHMBEpCaTbHBIMU KOMMYHHUKaTUBHBIMU
JEUCTBUSIMU:

0) cCOBMECTHasI I€SITEIbHOCTb:

- MOHMMaThb W HCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOMN
Y MHIUBHUIyaJIbHOM paboTHI;

IMPUHOCAIINX BpPCH

OIbITAa JEATENIbHOCTH JKOJOTHYECKOU

- IIPUHUMATh ean COBMECTHOU JIeATEIIbHOCTH,
OpFaHI/ISOBLIBaTI) %1 KOOp)II/IHI/IpOB aTb }IeﬁCTBHH
M0 ee JOCTIIKEHUIO: COCTaBiATh IUIaH  JICUCTBUM,

I1P6 5. IlpuobpereHue ombpiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO MMO3HAHMSI, UCTIOJIb3YEMbIX B OMOJIOTHU: HAOIIOIeHUS

U OIUCAHMS KUBBIX CHCTEM, MTPOLIECCOB U SIBICHUIA; OpraHU3aI|H
¥ TPOBEACHUS OWOJOTHYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUMOTE3, BBIBICHHUS 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHUS TIOJTYYCHHBIX PE3yJIbTaTOB

U (QOpMYyIHPOBAaHUS BBIBOJOB C HCIOJIB30BAHUEM HAYYHBIX
IIOHATUM, TEOPUH U 3aKOHOB.

I[IP6 6. CchopMHUPOBAaHHOCTh YMEHHS BBIICISTH CYIIECTBEHHbBIC
MPU3HAKK  BHPYCOB, KIETOK NPOKApUOT W  DYKAPHOT;
OJTHOKJIETOYHBIX M  MHOTOKJIETOYHBIX OpraHM3MOB, BH/[IOB,
OMOreoLeH030B U IKOCHCTEM; OCOOEHHOCTH IPOLIECCOB OOMEHa
BEIIECTB U TMPEBpPALICHUS DSHEPrUM B KIETKe, (POTOCHHTE3a,
IJIACTUYECKOTO U SHEPreTUYEeCKOro 0OMeHa, XeMOCHHTE3a, MUTO3a,
Meii03a,  OIUIOAOTBOPEHMS,  Pa3BUTUS W Pa3MHOXKEHUS,
WHJUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 00pbObl

3a CyLIeCTBOBaHHME, €CTECTBEHHOro OTOOpa, BUA000pa30BaHUS,
MPHUCIIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTaHMS, BIHSHUS
KOMIIOHEHTOB HKOCUCTEM, AHTPOIIOT€HHBIX M3MEHEeHUH
B DKOCHCTEMax CBOECH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MpeBpallleHue SHEpTHU B buocdepe.

I[IP6 7. CdopMHUPOBAaHHOCTb YMEHHUS MPHUMEHSTH IMOJIYyYEHHbIE
3HaHUS JUIA OOBSICHEHHs] OMOJIOTMYECKHUX IPOLECCOB U SIBICHUH,
JUTSL TIPUHSTHS TPAKTHYECKUX PEIICHUH B IOBCEIHEBHOW YKH3HU
C LIeNbI0 obecrieueHust 6€301MacHOCTH CBOETO 3/I0POBbSI U 370POBbS
OKPY’KaIOIMUX JIFOJIEH, COOJIIOMCHHS 370pOBOTO o0Opasa KU3HH,
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pacrpenensiTh pold C yYeTOM MHEHHUH YYaCTHUKOB
00CyXJ1aTh pe3ylbTaThl COBMECTHOM pabOThI

HOpPM TPaMOTHOTO MOBEJCHHS B OKPYXaloIeil MPUpOAHON Cpee;
IIOHUMAaHUE  HEOOXOIMMOCTH  HCIIOJIb30BAHUS  JTOCTUKEHUI
COBPEMEHHOM OHOJOrMH U OUOTEXHOJOTHI ISl pPallOHAIBHOTO
IPUPOAONOJIB30BAHUS
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2. CTpyKTYypa M cojep:kaHue 001eo0pa3oBaTeIbHOM JUCITUIITHHBI

2.1. O0beM JUCHUIIMHBI U BUIbI Y4e0HOH padoThI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 144
B T.4.

OcHoBHOE coep:KaHue 124
TEOPETUYECCKUE 3aHITHS 100
MPAKTUYECKUE 3aHATUL 24
IIpodeccnonanbHO OpEeHTHPOBAHHOE CO/lep:KaHue (Colep:KaHue 20
NMPUKJIAJTHOT0 MOYJIA)

TEOPETUYECKUE 3aHATUS 16
MIPaKTUYECKHUE 3aHATHS

IMpomexxyTouHnas aTTecTanus (IK3aMeH) 6
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2.2. TemaTu4eCKMH IUIAH M COACPKAHUE U CHUTTHHBI

®opmupyemble
HaumeHoBaHue Conep:xanue yuedOHOro MaTepuasa (0CHOBHOE U MPo¢ecCHOHAIBLHO OPHEHTHpPOBaHHoe), | O0beM KOMITETCH I
pa3/iesioB H TeM JIa0OpATOPHBIC U MPAKTHYECKUE 3aHATHS, IPUKJIAAHON MOAYJIb (IIPH HAJIMYHH) 4acos
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Paznen 1. Buosorus kak Hayka. ZKuBble cHCTeMbl H HX OPraHu3auus 2
Tema 1.1. CopepxaHue yaeOHOro MaTrepuana 2
Bbuonorus Buonorust — Hayka o xuBoi npupoze. CBs3u OHOJIOTHU C OOIIECTBEHHBIMU, TEXHHUECKUMH U
B CHCTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMHM, pUiIocopuel, peuruen, STUKOH, 3CTETUKON U MPaBOM.
Oobmas Posnp Ouonormn B (OPMHPOBAHWMM COBPEMEHHOW HaydHOW KapTHHBI Mupa. Cucrema
XapaKTepUCTHKa OMOJIOTMYECKUX HAYK.
KU3HU Metoapl TIO3HAHUS )KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPHMEHT, ONMUCAHUE, M3MEpPEHHE, OK-02
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAsk 00pabOTKa TaHHBIX).
JXussie cucteMbl (OMOCHCTEMBI) KaK MPEAMET n3ydeHus: ononorun. OTINYne )KUBBIX CUCTEM
0T Heopranuueckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHHU OpraHU3aLNH OuocucTeM: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIN, TMOMYJISIIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMO - T'€OLEHOTHYECKUH),
6rochepHbiit
Pa3nesn 2 XuMnueckuii cOCTaB M CTPOEHHE KJIETKH 10
Tewma 2.1. Copepkanne ydeOHOro Matepuana 4
XUMUYECKUN COCTaB | XUMUYECKUH COCTaB KJIETKH. XUMHUYECKHE 3JEMEHTBI: MaKpOdJIE€MEHThI, MUKPOIJIEMEHTHI.
kieTku. Bona Bona m mMuHepanbHble BemecTBa. DYHKIWK BOJBI M MHHEPAJIHHBIX BEIIECTB B KIIETKE.
U MUHEpAJIbHbIE [ToanepskaHue 0OCMOTHUYECKOTO OanaHca
BEIIECTBA [TpakTuueckoe 3aHsTHE 2
Ne 1 «buonoruueckass poiab MHHEPAIbHBIX BEIIECTB B 00ECHEUEHUH >KU3HEIESTEIbHOCTU
OPTraHU3MOB, MTPOSIBJIICHUS UCOaTaHCa MHHEPAITBHBIX 2JIEMEHTOBY
Tema 2.2. Coneprkanue yueOHOro MaTepuaa 6
buonornueckn benku. CoctaB u cTpoeHne 0eaKoB. AMUHOKUCIOTE — MOHOMEpPHI OenkoB. Hesamenunmble u
Ba)KHBIE XMMHYECKHE | 3aMEHHUMBIE AMUHOKHCIOTBL. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYPbl O€lKOBOM
COETMHEHUS MOJIEKYJbI (TIepBUYHAs,, BTOPUYHAS, TPETHUUHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE OK-01, OK-02,
cBoiictBa OenkoB. buonormueckue ¢yHkuun OGenkoB. DepMeHTH — OHOJIOTHYECKHE OK-04
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katanuzaropel. CTpoeHue QepMeHTa: aKTUBHBIA ILIEHTp, CyOCTpaTHas CrHeuu(pUuIHOCTb.
Kodepmentsl. Buramunsl. OTinnunst pepMEHTOB OT HEOPTraHUYECKUX KaTaIH3aTOPOB.
VYraeBoapl: MOHOCaxapuabl (IVIOK03a, pubo3a M Je30Kkcupubo3a), Aucaxapuibl (caxaposa,
JaKTO3a) M TOoJMcaxapuisl (Kpaxmall, TIHKOTeH, LeJUIono3a). buomorndeckue ¢GyHKIuu
yrineBofoB. Jlumuael:  TpuriaMuepunsl, Qoconmunuasl, crepouasl. ['mapodumiibHO-
ruspopoOHbIe cBOKCTBa. buonornueckue GpyHkuu aunuaoB. CpaBHEHHE YIIIEBOI0OB, OCIKOB
Y JIUNUA0B Kak UCTOYHUKOB sHepruu. Hyknennosbie kucnotel: JIHK u PHK. Hykneoruasr —
MOHOMEpHI HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJTHK. Ctpoenne n pynxmnun PHK.
ATO®: crpoenue u GyHKIIMN

JlabopaTtopHbie 3aHsTHs (Ha BEIOOP MPEroaBaTeis)

Ne 1 «Onpenenenue Buramuna C B IpoJIyKTax MUTaAHUS»

win «OnpezeneHre HaInIus KpaxMana B IPOJIyKTax MUTaHH

i «[ 'uapopunbHO-THIAPOGOOHBIE CBOWCTBA JTUITHIOBY

win «M3ydyeHne KaTaJMTHYECKOM aKTUBHOCTM (EpMEHTOB (Ha MpUMepe aMuiasbl WIH
Karasasbl)»

Tema 2.3.

CrtpyKTypHO-
(byHKIMOHATIBbHAS
OpTaHu3aIHsl KIETOK

CopepxaHue yaeOHOro Marepuana

[lutonorus — Hayka o kietke. Kiierounast Teopusi — mpumep B3auMoJIeHCTBHS UaeH U PaKToB
B HAyYHOM ITO3HAHUU. METO/IbI U3yUEHUS KIETKU.

Knerka kak menoctHast xuBas cucrema. OOlue Npu3HAKU KJIETOK: 3aMKHYTasl HapyKHas
memOpaHna, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oeka.

Tunel KIETOK: dJyKapuoTHYecKas U mnpokapuornyeckas. (OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckoi kierku. Kierounas crenka Oakrepuil. CTpoeHue 3yKapuOTHYECKOMH
kJeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M TpuOHOMN KieTku. [ToBepxHOCTHBIE
CTPYKTYpPbI KIJIETOK— KIJI€TOYHas CTEHKa, TIIIMKOKaIMKC, MX (yHkiuu. I[lmazmaruueckas
MeMOpaHa, €€ CBOMCTBa M (PyHKITUH.

[utonmiasma u ee opraHouabl. OmgHomemOpaHHble opranoujsl kietku: OIIC, anmmapar
I'onpxu, mu3ocomel. [1onyaBTOHOMHBIE OPraHOWIBI KJIETKHA: MHUTOXOHJPHH, IUIACTUJBIL.
[Tpoucxoxxaenne MUTOXOHApPUN M miactu]. Buasl mmactun. HememOpaHHBIE OpraHOUABI
KJIETKH: pPUOOCOMBI, KJIETOYHBIA UEHTpP, UEHTPUONIH, PECHUYKH, JKIYTHUKUA. DOYHKIHUH
OpraHOMJOB KJIETKU. BKitoueHus.

Anpo — perynsatopHslil 1ieHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa, KapHoIla3Mma,
XPOMATHH, SIPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

JlabopaTtopHbie 3aHsTHs (Ha BEIOOP Mpero/aBares)
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Ne 2 «Ctpoenue kieTku (pacTeHUs, )KUBOTHBIE, TPUObI) U KJIECTOYHBIC BKIIOUEHHUS (Kpaxmall,
KapOTHUHOM/IbI, XJIOPOILJIACTBI, XPOMOILIACTHI )

win «/3ydeHue cTpoeHHs KIETOK PacTeHUM, KUBOTHBIX U OaKTepuil MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKpOINpENapaTax U UX OMUCAaHUE»

i «lIponuriaemocts MeMOpaHsb! (MJ1a3MOJIN3, ACTIIIA3MOIIN3)»

Pasznea 3. dKKusHeaeaTeIbHOCTh KJIETKHA

(o]

Tema 3.1.
OO0OMeH BelecTB
U TIIpeBpalleHue

SHEPTUU

B KJIETKE

Copepxanne yaueOHOro Marepuaa

OOMeH BemiecTB, WM METa00Iu3M. ACCUMUIIANINSA (TUTACTUYECKUI OOMEH) U AUCCUMUIISIUS
(oHepreTUyecKkuii OOMEH) — JIBE€ CTOPOHBI €IMHOIO Tpoiiecca MeTaboau3ma. Poib 3aKOHOB
COXpaHEHHMsI BEIIECTBA M SHEPrUM B NOHUMAHMU MeTaboim3ma. Tumbl OOMEHa BEIECTB:
aBTOTpOGHBIH U TerepoTpodHbIii. Poas hepMeHTOB B OOMEHE BEIIECTB W INPEBPANICHUU
sHepruu B KieTke. PorocuHre3. CBeroBas W TeMmHOBas (a3bl (oTocuHTe3a. Peakiyu
¢dorocunTesa. dpdexkruBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS )KU3HU Ha 3emIie.
Bnusaue ycnoBuit cpenpl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIMICHUSI €T0 MPOJYKTUBHOCTH Y
KYyJbTYpHBIX ~ pAacTeHHA. XeMOCHHTE3. XEeMOCHHTEe3upyromue OakTtepuu. 3HauCHHE
XeMOCHHTE3a IS )KU3HU Ha 3eMIIe.

DHepreTudyeckuii 0OMeH B KiieTke. PaciernsieHre BemecTs, BbIEICHUE U aKKyMYJIUPOBaHHE
DHEPTUU B KIIETKE. DTarbl dHEpreTudeckoro oomeHna. ['nmkomms. BpokeHwe W ero BHIBL
Kucnoponnoe okucienue, win KieTo4Hoe abixaHue. OxkucnutensHoe (GpochopuiupoBaHue.
D¢ hEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEHA

Tema 3.2.
Bruocunres Oenka

CopepxaHue yaeOHOTo MaTepuana

Peakuuu MmatpuunHoro cuHte3za. ['eHetnueckas wuHpopmanus u JIHK. Peanuzanus
reHeTUYeCcKoi nHpopMaIuu B KieTke. [ 'eHeTuueckuii Koa U ero cBoicTBa. TpaHCKpUIIUS —
maTpuuHblii  cuHTe3 PHK. Tpanciasmus — OuocuHTe3 Oenka. OTamnbl TpaHCISLUU.
KoanpoBanue amuHokuciot. Pons pubocom B OnocuHTese Oenka

IIpakTHueckoe 3aHsTHE

No 2 «Pemenue 3aa4 Ha ONpeACIICHUE MTOCIEA0BATEIbHOCTH HYKJICOTHI0BY

Tema 3.3.
Bupycsr

CopepxaHre yaeOHOT0 MaTepuana

Hexnerounsie ¢popMbl xu3HU — BUpychl. Mictopust otkpeitus Bupycos (/1. . MiBaHoBCKkwmil).
OCoOeHHOCTH CTPOSHMSI M )KM3HEHHOTOo IMKIIa BUpycoB. baktepnodaru. bonesnu pacrenuit,
JKUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nmMmmyHonedunura yenoseka (BIY)
— Bo30Oyutens CIIM/la. [IpopunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUI

OK-01, OK-02,
OK-04

Pa3nes 4. PazMHokeHHe M HHAUBHYAIbHOE PAa3BUTHE OPTAaHU3MOB
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Tema 4.1.
JKM3HEeHHBIN [TUKIT
KJIETKU

Copepxanue yueOHOro Marepuana

Knerounsnii 1K, WIM SKA3HEHHBIH HMKI KieTku. MuTepdasa m mmro3. Ilpoueccsl,
npoTtekaromue B uaTepdase. Perukamnus — peakius matpuanoro cuare3a [JHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTuIl. JIMIIOUIHBIN U TalyIOUIHBIH XPOMOCOMHBIE
HaOopel. XpomaTuipl. lLluTONIOrMUECKHE OCHOBBI PAa3sMHOXKEHUS W HMHIUBHIYaIbHOIO
pa3BUTHS OpraHu3MoB. Jlenenue kinetku —MuTo3. Ctaguu mutosa. [Ipouecchl, npoucxoasiue
Ha Pa3HbIX CTaAMAX MUTO3a. buonmormdeckuii cmbicn muros3a. IIporpammupyemast rubeins
KJIETKH - alloNTo3

Tema 4.2.
DopMBI pa3MHOKEHUS
OpPraHHU3MOB

CopepxaHue yaeOHOro MaTrepuana

@opMbI pa3MHOXKEHHS OPTaHU3MOB: Oecronoe U mojoBoe. Busl 6ecrnosoro pa3MHOKEHUS:
JiefIeHHe HaJBOE U MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOPAa30BaHUE, BETE€TaTUBHOE
pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHHPOBAaHUE OPTaHU3MOB, €T0 3HAUEHUE IS CENICKIINH.
[TonoBoe pa3mHOXkeHHUe, ero oTnuus ot Oecrnionoro. Meiio3. Cranuu meito3a. Ilpouecchst,
MPOUCXOAIIME Ha craguax wmeino3a. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonoruueckuii cMbIci 1 3HaueHHe Melo3a. ['amerorenes — nporecc 00pa3oBaHUs MOJOBBIX
KJICTOK Y JKMBOTHBIX. ITomoBEIe kene3bl: CEMSHHUKH U STMYHHKH. O6pa3013aHHe H pa3BUTUC
IOJIOBBIX KIJIETOK — TraMeT (CrepMaro3oui], sHMLEKIeTKa) — CIepMaTOreHe3 U OOIeHes.
Oco0eHHOCTH CTpOEHUS SIMIEKIETOK U ciepMaTo3on1oB. OmnonorBopenue. [laprenorenes

Tewma 4.3.
NuauBunyansHOE
Pa3BUTHE OPTraHU3MOB

CopepxaHue yaeOHOTo MaTepuana

NunuBunyanbHOE pazButhe (OHTOreHEe3). OMOpPHOHAILHOE pa3BUTHE (IMOpHOTEHE3). DTarmbl
SMOpPHOHANILHOTO Pa3BUTHUA y TIO3BOHOYHBIX JKUBOTHBIX: JpOOIEHHE, TacTpyJsaius,
opranorere3. [locToMOpHoHaNIBHOE pa3BUTHE. THMBI MOCTIMOPHOHAIBHOTO PA3BUTHSL:
npsiMoe, HempsiMoe (MIMYMHOYHOe). BrusHue cpeipl Ha pa3BUTHE OPraHU3MOB; (HAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKJAEHHBbIE ypojacTBa. Poct u pasBurue pacreHuil. OHTOreHes
I[BETKOBOT'O PaCTEHUS: IBOWHOE OIUIOOTBOPEHHE, CTPOCHHE CEMEHU, CTAINH Pa3BUTHS

IIpakTHueckoe 3aHsATHE

Ne 4 «MudexnnonHble 3a00I€BaHUS U SMIUIEMUU B UICTOPHH YeloBeYecTBa. BakimHaIms Kak
npodunakTuka HHOEKIHOHHBIX 3a00ICBaHMI

OK-01, OK-02,
OK-04

Pa3nes 5. HacsiecTBEeHHOCTh M M3MEHYMBOCTH OPraHU3MOB
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Tema 5.1.
3aKOHOMEPHOCTH
HacJeJ0BaHHSA

Conepxanue yq4eOHOro MaTeprasa

[Ipeamer u 3amaun reHeTUKU. Poib MUTONOTUU U SMOPHOJIOTMU B CTAaHOBJICHUM T€HETUKH.
Bxian poccuiickux M 3apyO€XHBIX YYEHBIX B pa3BUTHE TE€HETUKH. METOoIbl T'€HETUKH
(ruOpHuIONIOTHYECKUH, IIUTOI€HETHUYECKUH, MOJIEKyIsIpHO-TeHeTHueckuil). OCHOBHBIE
reHeTUYeCKre NOHTHA. | 'eHeTndeckasi CHMBOJIMKA, HCIIOJIb3yeMasl B CXeMaX CKpeIIMBaHHM.

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH HACJIeJOBaHUs TPU3HAKOB, ycTaHOBJICHHbIE [ . MeHnaenem. MoHoruOpuHoe
CKpelIMBaHMEe. 3aKOH eAMHOOOpazus TUOpUIOB TepBOro  mokojeHus. IlpaBuio
JOMUHUPOBAHUSA. 3aKOH DPACHICIUICHUs TMPU3HAKOB. ['mMrore3a umcToThl Tamer. [loiHoe n
HENOJIHOC  JOMHHHpOBaHHE. JluruOpuaHoe  CKpemuBaHHE. 3aKOH  HE3aBUCHUMOTO
HACJIC/IOBaHHUs TPU3HAKOB. llUTOreHeTHYEeCKHe OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUS.
AHanm3upyrolee CcKpemuBanue. VICIoNb30BaHWE aHATU3UPYIOMIETO CKPEIIMBAHUS IS
OIpeJIeIICHUs] TEHOTUTIA OCOOH

HpaKTI/I‘IeCKOC 3aHATUC

Ne 5 Pemenue 3a/la4d Ha OIpCACICHUC BCPOATHOCTH BO3HHMKHOBCHHA HACJICACTBCHHLIX
IIPU3HAKOB IIpXU MOHO-, IU-, HOJH/IFI/I6pI/Il[HOM " aHAJIIM3UPYIOLIEM CKPCIIMBAHUH, COCTABJICHUC
TCHOTHUIINYCCKUX CXCM CKPCHIMBAHHWA

Tema 5.2. Copepxkanue ydeOHOro Marepuana
Cuemnnennoe CuenneHHoe HacaenoBaHue nmpu3HakoB. Pabora T. MopraHna o crienjieHHOMY HacjeI0BaHUIO
HacJIeJOBaHHe reHoB. Hapyiienue cuenyieHusi TeHOB B pe3ylbTaTe KPOCCHHIOBEpa. XPOMOCOMHAs TEOpHUs
MIPU3HAKOB HACJIEJICTBEHHOCTH. | eHeTHYecKHne KapThl.
I'enernka mona. XpoMOCOMHOE ONpeAeNICHUE Tosia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHbIe M reTeporameTHbie OpraHu3mbl. HaciaenoBanue NMpU3HAKOB, CIEMIIEHHBIX C
10JIOM
[TpakTHdeckoe 3aHaTue
No 6 Pemenue 3amady Ha OINpeaeeHHE BEPOSITHOCTH BO3HUKHOBEHUS HACIEIACTBEHHBIX
MPU3HAKOB TPHU CLEIUICHHOM HACJEIOBAaHUHU, COCTABIEHHE TI'E€HOTUIIUYECKUX CXEM
CKpEIMBaHUs
Tema 5.3. Copnepkanne ydeOHOro MaTepuana
3aKOHOMEPHOCTH W3meHunBOCTh. Bubl N3MEHUMBOCTH: HEHACIECTBEHHAs U HAcJeACTBeHHas. Poib cpenbl B
W3MEHYUBOCTHU HEHACJICJICTBEHHON H3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(UKAIMOHHOW H3MEHYUBOCTH.

BapuanyoHHsIii psin v BapuannoHHas kpusasd. Hopma peakuuu npusHaka. KonnuecTBeHHbIE
M KauecTBEHHbIE MpH3HAKUW M HX HopMa peakiuu. CBoiicTBa MoIU(pUKALMOHHON
U3MEHYUBOCTH.

HacnenctBeHHasi, win TeHOTUIHMYECKass HM3MEHUYMBOCTh. KoMOWHAaTHBHAs W3MEHUYUBOCTD.
Meiio3 ¥ MOMOBOM MpollECC — OCHOBa KOMOMHATHMBHOM HW3MEHUMBOCTH. MyTalMOHHAs
n3MeHYuBOCTh. Knaccudukanus Myranuii: reHHble, XpOMOCOMHbIE, TeHOMHbIe. YacToTa u
OPUYUHBI MyTauuid. MyTtareHHble pakTOpbl. 3aKOH TOMOJIOTMYECKHUX PSIIOB B HACIEICTBEHHOM
n3meHunBoctr H. . BaBunosa

HpaKTI/ILIeCKOC 3aHATUC
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Ne 7 Pemenue 3aga4 Ha OIpCACIICHHUE BEPOATHOCTH BO3HHUKHOBCHHA HACJICICTBCHHBIX
IMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX B3aI/IMOI[eI>’ICTBPI$I I'CHOB, COCTaBJICHUC T'CHOTHUIIMYCCKUX
CXEM CKpCIIMBAHUA

Tema 5.4.
I'eneTuka yenoBeka

Conepkanue yaeOHOro MaTepraia

I'enetuka yenoBeka. Kapuotunm dyenoBeka. OCHOBHBIE METOJbl TEHETHUKH YEJIOBEKA:
TeHEAIOTUICCKUH, OJIM3HELOBBIA, ITMTOTCHETUYCCKUIM, OMOXMMHUYECKUN, MOJICKYISIPHO-
reHerndeckuii. COBpeMEHHOE OIpe/eeHUEe TeHOTHUIA: MOJHON€HOMHOE CEKBEHHUPOBAHHUE,
TeHOTUITUPOBaHUE, B TOM uucie ¢ noMoibio [11[P-ananu3a. HacnencrBenHsie 3a001eBaHS
YeJIOBeKa: TEHHbIE OO0JIe3HW, OOJIE3HM ¢ HACJICACTBEHHOW MPEapaciioioKeHHOCTHIO,
XpoMocoMHBIe Ooisie3an. CoMaTH4ecKHe W TeHepaTWBHbIE MyTanud. CTBOJIOBBIC KIICTKH.
[IpuHIMIIBI  340pOBOTO  00pa3a JKW3HW, JUArHOCTHKH, NPOQHIAKTHKA U  JICYCHUS
FEHEeTUYECKUX  OoJe3Heil.  MeauKO-TeHEeTHYEeCKOe  KOHCYJbTUpPOBaHHE.  3HAUYCHHE
MEIUIIMHCKOM TEHETHMKH B TMPEIOTBPAIICHHMM W JICUEHWH TEHETHYECKUX 3a00ieBaHUM
YyeJsioBeKa

HpaKTqucxoe 3aHATUC

Ne 8 «CocraBneHue 1 aHaIu3 poJIOCIOBHBIX YEJIOBEKa»

Pa3pnen 6. DBorIonuoOH

Hasl OMoJIorus

(o]

Tema 6.1.
OBOIOIMOHHAS
Teopus
U €€ MECTO
B OMOIOTHH

CopepxaHue yaeOHOTo MaTepuana

[IpeanochbuUIKM BOZBHUKHOBEHUS YBOJIIOIIMOHHOM TEOPUH. DBOJIOIIMOHHAS TEOPUSI U €€ MECTO B
Ouosnoruu. BnusiHEE 5BOJIOIMOHHON TEOPHUM Ha pa3BUTHE OWUONOTHMH WM JPYTHUX HayK.
CaunerenbcTBa 3BotOIMH. [laneoHTONOrMUECKHE: TOCIIEJ0BATEILHOCTD MOSBJICHHS BUIOB B
MAJICOHTOJOTHYECKON JIETONUCH, TepexoaHbie Gopmbl. buoreorpaduueckue: CXOACTBO H
paznuuue dayH u Gaop MaTEPUKOB U OCTPOBOB. DMOPUOJIOTUYECKUE: CXOJICTBA U PA3ITHUUMS
SMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHE: TOMOJOTHYHBIE,
aHAJIOTUYHBIC, PYIUMEHTApHBIE OpraHbl, aTaBU3MBL. MOJIEKYISIPHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0ONUYECKHX IMyTell y BceX
JKUBBIX OPTraHU3MOB.

OpomononHass Teopus Y. JapBuna. Ilpeanocbulku BO3HUKHOBEHHSI JapBHUHHU3MA.
JBwxymue Ccuiasl JBOJIOIMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE TIpU
OTPAaHUUYEHHOCTU PECYPCOB, HEolpeaenéHHas M3MEHYUBOCTh, O0pb0Oa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

CopepxaHue yaeOHOro MaTepuana

OK-01, OK-02,
OK-04
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Tema 6.2.
MukposBoiaronus

Cunretndeckast teopusi 3Booruu (CTD) u e€ oCHOBHBIC IMOJIOKEHUSI. MHKPOIBOJIOIHS.
[Tonynsauus Kak eIMHULIA BUIA U SBOJIIOLUU.

JBuxyme cunbl ((akTOpbl)3BOJIIOLNUK BHIOB B Hpupoje. MyTalHOHHBIA Mpolecc H
KOMOWHATUBHAST W3MEHUYUBOCTH. llomynsiimoHHBIE BOJMHBI W Jpeiid reHoB. W3omsamus wu
murpanus. EcrecTBeHHBIM 0TOOp — HampaBisronui ¢akrop dBomonud. Dopmer
€CTeCTBEHHOTO 0TOOpa. llpucnocoOneHHOCTs OpPraHU3MOB KaK pe3yiabTaT 3BOJIIOIHH.
[Tpumepsl mpucnocobieHuii y opranusmoB. Apomopdo3bl U HAMOAAANTanuu. Bua u
Bu000pazoBanue. Kpurepuu Buma. OcHOBHBIE POpMBI BHI000pa30oBaHus: reorpaguaeckoe,
9KOJIOTHYECKOE

Tema 6.3.
MaxkposBontonus

Copepkanue ydeOHOro Marepuana

MakposBomonus. Dopmbl  3BomouMU:  puneTHUecKas, IUBEPreHTHas, KOHBEPreHTHAs,
napasuienapHas. HeobpaTumMocTs 3BOIIOIMH

IpakTrueckoe 3ansaTHe (Ha BBIOOD MpEroaaBaTeris)

Ne 9 «CpaBHenune BIIOB 110 MOP(OIIOTHIECKOMY KPHTEPHIOY
win «OnucaHue NpUcrnoco0IEHHOCTH OPraHu3Ma U €€ OTHOCUTENIBHOTO XapakTepay

Pa3znen 7. BoO3HUKHOBEHHE U PAa3BUTHEC )KU3HHU HA 3emuite

(o]

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

Copnepxkanne ydeOHOro maTepuaa

Jlonay4yHble MpPEICTaBICHUS O 3apOXACHUU XU3HU. HaydHble Iumore3bl BOZHUKHOBEHUS
JKU3HU Ha 3emJe: abuoreHe3 U naHcnepMmus. XuMudeckasi 3BOJOIUsA. AOMOreHHbIN CHUHTE3
OPraHMYECKHUX BELIECTB U3 HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKIACHUE
XUMHYECKOH 3BOMIONNH. HauanbHble 3Tambl OMoiormyeckoi sBosronn. I'mmoresa PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE IMpPOTOKJIETKH. [lepBbie
KJIETKM U UX 3BOJIOLMA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie Mo 3paM U nepuogam. Karapxeil. Apxeickas 1 NpoTepo30oncKas
apbl. [laneosolickas spa u e€ mnepuoabl: KeMOPHICKUI, OpIOBUKCKHUHA, CHIIYpPUNHCKHM,
JIEBOHCKHI, KAMEHHOYTOJIbHBIN, NEPMCKHU. Me30301cKasd spa U €€ NepUuoAbl: TPUACOBBIN,
IOpCcKuii, MenmoBoW. KaifHo3oMckass 3pa W €€ Nepuoibl: MaJeOreHOBBbIN, HEOTCHOBBIMH,
AQHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema

OpTraHu4Y€CKOro Mupa.

Conepxanue yq4eOHOro MaTeprasia

CucremMa OpraHm4eckoro Mupa Kak OTpakeHHE 3BOJOLMU. OCHOBHBIE CHUCTEMAaTHUECKHE
TPYIIIBI OPTaHW3MOB. XapakTEPUCTHUKA KIMMaTa M T'EOJIOTMYECKUX MpoueccoB. OCHOBHBIE

IIpoucxoxaenue ATaIlbl 3BOJIIOIIUY PACTUTENHFHOTO U )KUBOTHOTO MUpa. ApoMOp( 036l Y paCTEHH 1 )KUBOTHBIX.
YEJI0BEKa — IlosiBneHue, pacuBeT U BBIMUPAHKE TPYIII KUBBIX OPIraHU3MOB.
AHTPOIIOI€HES

OK-01, OK-02,
OK-04
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OBOMIONMSA ~ 4YeNOBEKa. AHTpONOJOTMA Kak Hayka. Pa3BuTHe mTpencTaBieHuil o
INPOMCXOXKACHUU deloBeKa. MeToabl u3ydeHHst aHTponoreHe3a. CXOICTBA M pa3iHuUs
YeJoBeKa M JKUBOTHBIX. CHCTEMAaTHYECKOE TIIOJIOKEHHE 4YenoBeKa. JIBWKyliue CHIIbl
(pakroper) anTpomorene3a. HacnencTBeHHas W3MEHYMBOCTb M €CTECTBEHHBIH OTOOP.
OOm1ecTBeHHBIN 00pa3 KU3HH, H3TOTOBJICHUE OPYIUH TPYy/a, MBIIIJICHUE, Pedb

Tema 7.3.
OCHOBHBIE CTaAUU
DBOJIIOIMH YEJIOBEKA

Conepkanue yaeOHOro MaTeprasia

OCHOBHBIE CTaMU W BETBU HBOJIOLMM YEJIOBEKA: ABCTPAIONUTEKH, YUenOBEK yMenbli,
Yenosek npsaMmoxonsamui, YenoBek HeaHIepTanbCKuid, YenoBEeK pa3yMHbII COBPEMEHHOIO
tuna. Haxonku ncKomaemMbIX OCTaHKOB, BpeMs CYIIECTBOBaHUsI, 00JacTh paclpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOIBIINE pachl: €BpOINeoHaHas (eBpasuiickas), HErpo-
aBcTpajioujHas (PKBaTOpuaibHasi), MOHIOJIOMAHAs (a3uMaTCKo-aMepUKaHCKasi). YepTsl
MPUCTIOCOOJICHHOCTH TMPEJICTABUTENICH YEIOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAHMS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma

IMpakTrueckoe 3ausaTre (Ha BBIOOP MperogaBaTesis)

Ne 10 «Bpems u myTH pacceseHus 4ejloBeKa Mo MIaHeTe»
win «I[IprcrnocobIeHHOCTh YesloBeKa K pa3HbIM YCIOBUAM cpefibl. BiusHue reorpaduyeckoit
cpenbl Ha MOP()OJIOTHIO M (PU3UOJIOTHIO YETOBEKa»

Paznen 8. Opranusmsl

M OKPY:Kalouas cpena

N

Tema 8.1.
DKOJI0TUs
Kak Hayka. Cpenbl
JKU3HHU.
DKOJOTHYECKHE
(baxTopsl

Conepxkanne yaeOHOro MaTepuaa

DKonorus Kak Hayka. 3alaqd U pas3/ieibl SKOJIOrMU. MeToibl 2KOJIOIHYECKUX UCCIIET0BaHUM.
DKOJIOrHYecKkoe MHPOBO33PEHUE COBpPEMEHHOro yenoBeka. Cpeapl oOMTaHMS OpraHU3MOB:
BOJIHAs, HA3€MHO-BO3/Iy1lIHAs, IOYBEHHAs!, BHYTPUOPTraHU3MEHHAas. DKOJOorndeckue (pakTopsbl.
Knaccugukarus skonoruyeckux (pakTopoB: aOMOTHYECKUE, OMOTHUECKUE U aHTPOIIOT€HHBIE.
JleiictBue sKojormueckux (akTopoB Ha OpraHu3Mbl.AOMOTHYECKHE (DAKTOPBI: CBET,
Temreparypa, BiaxkHocTb. DotonepuoausM. IIpucnocobieHus opraHusMOB K AEHCTBUIO
abuotuyecknx ¢akropoB. buonormueckue putmbel. buotnmdeckue ¢daktopsl. Bunue
OMOTHUYECKUX B3aWMOJICHCTBUNA: KOHKYPEHLUs, XUIIHUYeCTBO. llapasuTusm, MyTyaiausm,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAaxJIEOHMYECTBO), aMEHCAIM3M, HelTpanu3Mm. 3HaueHHe
OMOTHUYECKUX B3aUMOJICHCTBU [T CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOJHBIX COOOIIECTBAX

N

Tema 8.2.

Conepxanue yq4eOHOro MaTeprasa

OK-01, OK-02,
OK-04, OK-07
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DKOJIOTHUECKHUE

DKOJIOTHYECKHUE XApPAaKTCPUCTHUKH  IIOIIYJIALIUU. OCHOBHBIE  ITOKa3aTeIIH IMOITYJIAIIUH:

XapaKTEePUCTUKH YHUCICHHOCTbh, IJIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPUPOCT, MHrpauus. JluHamuka
HOMYJIALUN YHCJICHHOCTH NONYJISIUY U €€ PeryJIsiiysl
[IpakTHyeckoe 3aHsTHE 2
No 11 «IToicu€t mIoTHOCTH MOMYJISIUMNA Pa3HbIX BUJOB PACTEHUM»
Pa3znen 9. Coo0miecTBa M HKOJIOrHYECKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Coneprxanue yueOHOro MaTepuasa 4 OK-04, OK-07
Coob1ecTBa Coo061ecTBO opraHnu3mMoB — 6uoneHo3. CTpyKTypbl OHMoLieHO3a: BUI0BAs, IPOCTPAHCTBEHHA,
OpraHU3MOB, Tpoduueckas (nuuieBas). Bunsl-nomuHanTel. CBs3M B OHOIIEHO3E.
9KOCHUCTEMBI Okonoruyeckne cucreMsl (9kocucreMmsl). Ilonstue 06 »skocuctemMe U OuOreoneHo3e.
QOyHKIMOHATBHBIE KOMITOHEHTBI SKOCHCTEMBI: MPOAYICHTHI, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopot BermiecTB u MOTOK 3HEPruu B 3Kocucreme. Tpoduueckue (IUILEBbIE) YPOBHH
skocuctembl. [lumeBbie menu u ceru. OCHOBHBIE IOKAa3aTeNd 3KOCHCTEMBI: Onomacca,
HOPOAYKIMS. DKOJOIMYECKUE MUPAMUJBL NPOAYKIUH, YMCIEHHOCTH, Ouomaccsl. CBoiicTBa
HKOCHUCTEM: YCTOMUMUBOCTD, CAMOPETyJIsiius, pazsutue. CyKieccus
Tema 9.2. CopepxaHue yaeOHOro MaTrepuana 4
[Tpupousie [TpupoaHble 3KOCHUCTEMBI. OKOCHUCTEMBI peK M 03€p. ODKOocHCTeMa XBOMHOTO WU
HKOCUCTEMBI HIMPOKOJIMCTBEHHOTO neca. AHTpOTIOTeHHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBI.
VYpboskocucrembl. buonorndeckoe u  XO3AHCTBEHHOE 3HAUYEHUE arpodKOCHCTEM U
ypOoskocucteM. buopasznoobpasue kak (aktop yctoWuyuBocTH 3KOocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3Ho00pa3us Ha 3emiie
Tewma 9.3. CopepxaHue y9eOHOT0 Marepuala 4
buocdepa — VYuenue B. U. Bepnaackoro o 6uocepe. ['panutip, cocta u cTpykTypa ouochepst. XKusoe
riiodanpHas BemiectBO U ero ¢yHkuuu. OcoOeHHocTH Ouochepbl Kak TII00aIbHOW HKOCHCTEMBI.
sKocucTema 3emud | JluHamuueckoe paBHOBecMe M oOpatHas cBsizb B Omocdepe. KpyroBopoTsl BemiecTB u
OMOTeOXMMHYECKHUE IHKJIBl DSJEMEHTOB (yriaepoja, a3zora). 30HaTbHOCTH OUOC(hEpHI.
OCHOBHBIE OMOMBI CYIIN
Tema 9.4. IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE COJEPKaHue (CoAepPKAHNE TPUKJIATHOTI0 MOYJIsA) 2
Bnusinne YenoseuecTBo B Onocdepe 3emiu. AHTpOIIOreHHbIE U3MEHEeHHus B Ouocdepe. I'mobambHbIE
AHTPOITOTEHHBIX skosoruueckue mnpobnemsl. CocyliecTBOBaHME NpUPOIbI M denoBeuecTBa. CoxpaHeHHE
¢dakTopoB Ha O0uopa3HooOpa3us Kak OCHOBa ycToiuumBocTH Ouocdeprl. OcCHOBa palMOHAIBLHOTO
ouochepy yIIpaBJICHUS TPUPOTHBIMHU PECYPCAMHU U X UCTIOIB30BaHue. JJOCTHKEHNsI OMOIOTHU U OXpaHa

OPUPOIBI
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ITpakTrueckoe 3aHsaTHE (Ha BRIOOD MPENogaBaTes)

Ne 12 «OTx0ab! TPOU3BOACTBAY

WM «KOJIOTHYECKHUEe aCIIEKThI MPOPECCUOHAIBHOM 1eATeTbHOCTH
i «[IpodunakTika npodhecCHOHATBHBIX 3a00JIEBAHUI

win «BausiHue Npou3BOACTBEHHBIX ()AaKTOPOB HA OPraHU3M YEJIOBEKa

Tema 9.5.
Bnusiaue conmanbHo-
IKOJIOTHYECKUX
(dakTOpOB Ha
3I0pOBBE YETIOBEKA

IIpodeccrnonaibHO OpUEHTHPOBAHHOE COepP:KaHue (CoAepKaAHNe MPUKJIATHOT0 MOYJIs1)

3110poBbE U €ro cocTapistonire. PakTopbl, MOJOKUTEIBHO U OTPULATENBHO BIUAIOLINE HA
opranusM 4yenoBeka. IIpoOieMa TEXHOTEHHBIX BO3JICHCTBHH Ha 3]I0pOBbE UEIOBEKA
(37IeKTpOMAarHuTHbIE IMOJs, OBITOBAs XHMMHS, H30BITOYHBIE IIyMbI, pagvalus W T.IL.).
Apanranus  opraHu3Ma 4enoBeka K (akropam okpykaromied cpenbl. [IpuHIHMIEL
dbopmupoBaHus 310poBbecOeperaroniero nopeaeHus. Gusznyeckas aKTUBHOCTb U 37J0POBBE.
EHOXHMHH@CKHCaCHGKTBIpaHHOHaHBHOH)HHTaHHﬂ

JlaGopaTopHble 3aHATHS

Ne 3 «YmMcTBeHHAs pabOTOCIIOCOOHOCTE)

win «BnusiHue abnotudeckux (pakTopoB HA UeIOBEKa» (B KaUeCTBE TPUITEPOB, CHIKAIOIINUX
paboTOCIOCOOHOCTS, YCIOBUSL  OCYIIECTBIIEHUS  MPO(eCcCHOHANBHOM
JeATEIbHOCTH: IIIyM, TEMIIepaTypa, pu3ndeckas Harpys3Ka u T.1.)

HUCIIOJIBb30BAaThb

Pa3nen 10. Cesekiusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHHU

(o]

Tema 10.1.
Cenexims
KaK HayKa U TpoIece

Copepkanne ydeOHOro Marepuana

Cenexkuus Kak HayKa M IpoLECC. 3apOKACHUE CElIeKUUU U AoMecTukanusa. Yuenue H. U.
BaBuiioBa 0 1eHTpax MHOroo0Opasus M HMPOUCXOXKAECHUS KYJIbTYpHBIX pacTeHuil. LIeHTpsI
IIPOUCXOXKICHNS JOMAIIHUX XUBOTHBIX. CopT, mopona, mrtamMm. COBpPEMEHHBIE METOJBI
CEJIEKIUU. MaccoBblit
U UHAWBUIYAJIbHBIH OTOOpPHI B CEJIEKLIMM pAacTeHHH M S>KUBOTHBIX. OIlEHKa 3KcTepbepa.
bnuskopocTBeHHOE CcKpelrBaHue — MHOpuAMHr. Yucras nuHus. CKpeliuBaHUE YHUCTHIX
muHui. Tereposuc, umu ruOpuaHas cuia. HepoicTBeHHOe CKpelMBaHHE — ayTOPHUAMHI.
Otpanénnas rubpuamzanuss U e€ ycnexu. VCKycCTBEHHBI MyTareHe3 W IOJIy4eHHe
NOJUIUIONA0B. JIOCTHKEHNS CENEKIIUN PACTEHHM, )KUBOTHBIX U MUKPOOPTraHU3MOB

Tema 10.2.
OCHOBEI
OMOTEXHOIIOTUH

buorexHomoruss Kak oOTpacib MPOU3BOJACTBA. ['€HHAas WH)KEHepUsa. OTallbl CO3/1aHUA
pexomOuHanTHOM JIHK u Tpancrennbsix opranusmoB. Kierounas unnxkenepus. Kierounsie
KYJBbTYpBI. MUuKpOKIIOHaIBbHOE pa3MHOXEHHUE pacTeHuN. KitonnpoBanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPIaHU3MOB. DKOJOTMYECKHE U ITHUECKUE
npo6sieMbl. 'MO — reneTndyecku MOAMGHUIIMPOBAHHBIE OPTraHU3MBI

OK-01, OK-02,
OK-04, OK-07
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Tema 10.3.
buorexnonoruun
B JKU3HH U npodeccuu

IIpodeccrnonaIbHO OPUEHTHPOBAHHOE COIePKaAHMeE (COAepKAHNE MPUKJIIATHOTO MOTYJIA)

OCHOBHBIE HaNpaBJICHUS! COBPEMEHHOW OMOTEXHOJIOTHH B MPO(ECCHOHATBHON eI TeIbHOCTH
yenoBeka. Metoibl 0MoTeXHOIOTHH. OOBEKThI OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHUECKUX
U TEHETHMYECKMX OJKCIepuMeHToB. [IpaBuia moumcka ¥ aHanu3a OMOIKOJIIOTHYECKOM
nHpopmanuu

U3 pa3IMYHBIX MCTOYHUKOB (Hay4yHas U yuyeOHO-HayuyHas JIMTEpaTypa, CPEACTBA MAaCCOBOU
nHpopmanuu, cetb IHTepHET U 1pyrue)

Pasznen 11. Pemenue KeiicoB B 00,1aCTH OMOTEXHOJIOTHIA 6
Tema 11.1 IIpodeccnonaIbHO OPHEHTHPOBAHHOE CO/IeP:KaHMe (coAepKaHUe TPUKJIAHOI0 MOYJIs) 6 OK-01. OK-02
buortexnonoruu Pa3BuTie OMOTEXHONOTHMH C TPUMEHEHHEM TEXHUYECKUX cucrteM (OHOMHKEeHepHs, OK-0 4’ OK-07,
Y TEXHUYECKHUE OononH(popmaTika, OMOHMKA) W WX TPUMCHEHUEC B >KM3HU YEJIOBCKA, INOWCK M aHAIU3 ’
CUCTEMBbI uH(pOpMaIIMU U3 pa3IMYHbIX HCTOYHUKOB (Hay4Has U ydeOHO-Hay4YHas TUTepaTypa, CPeICcTBa
MaccoBoi nHpopMaIuu, cetb THTEpHET U Ipyrue)
IIpomexyTounas arrectauus (quddepeHIIMPOBAHHBIN 3a4eT) 2
Bcero: 72
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3. YcJoBus peaiu3alii NporpaMmsl 001eo0pa3oBaTebHON AUCHUIIIMHBI
3.1. Jlnsa peajm3auMud NpPOrpaMMmbl JUCHMILUIMHBI  JO/ZKHBI  OBITH
NpexyCMOTPEHbI CIeAYIIIHe CTeHaIbHbIe TOMELeHHs

Kabuner «buosorumy, OCHAILICHHBIN 000pyIOBaHUEM: CTOJI
JIEMOHCTPALIMOHHBIH (C paKOBUHOM, MIOJIBOAKOMN U OTBEICHUEM BObI, CAHTEXHUKOM,
ANEKTPUUECKUMHU PO3ETKaMU, aBTOMAaTaMU aBApUMHOIO OTKIIIOYEHHUS TOKa),
71a00paTOPHBIN OCTPOBHOW CTOJN (JABYXCTOPOHHUM, C 3aIIUTHBIM, XUMOCTOMKUM
U TEPMOCTOWKHUM IIOKPBITHEM, HAACTOJBEM, C IMOJCBETKOW M AJIEKTPUYECKUMU
pPO3ETKaMH, IMOJBOJAKON 1 OTBEIEHUEM BOJIbI U CAHTEXHHMKOIN), CTYJI J1a0OpaTOPHBIMA
ITOBOPOTHBIN, PETYJIUPYEMBIN IO BBICOTE.

[IpumepHBIii  TepedeHb  JEMOHCTPALIMOHHOTO M J1a00paTOpHOTO
o0opy10BaHUs.

JleMOHCTpanoHHOE 000pYA0BaHUE U MPUOOPHI:

— KOMIUIEKT BJIAXHBIX MPEMAPATOB IEMOHCTPATMOHHBIH

— KOMIUIEKT TepOapHeB MO CHUCTEMAaTHUKE PACTEHUH C ONpeleauTebHbIMU
KapTOYKaMu

— KOMIUIEKT KOJUICKIUNA 1EMOHCTPALIMOHHBIN

— U(POBON MUKPOCKOTT OMHOKYJISIPHBIN (C KaMepoi)
JlaGopaTopHO-TEXHOJOTUUYECKOE obopynoBaHue (;1abopaTopHoe

o0opyaoBaHue, MpuOOpbI, HAOOPHI IS IKCIIEPUMEHTA, UHCTPYMEHTHI):

MOJIEINIA, MYJISKH, allTUITMKALIUA

— KOMIUIEKT MOJICJIEN-aNTUJINKALIMNA 1IEMOHCTPALIMOHHBIN

— KOMIUIEKT aHaTOMUYECKUX MOJEEH IEMOHCTPALIMOHHBIN
— Ha0O0p MaTICOHTOJIOTUYECKUX MYJISKEH

— KOMIUIEKT OOTAaHUYECKUX MOJIeTICH JeMOHCTPAIMOHHBIN
— KOMIUIEKT 300JIOTUYECKUX MOJICJIEN JIEMOHCTPAIlMOHHBIN
— KOMIUIEKT MYJISKEHU 1EMOHCTPALIMOHHBIN

— CKeJIET YeJIOBeKa

— TOpC YenoBeKa pa30opHbIN
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— KOMIUIEKT MOJENEU
— KOMIUIEKT CKEJIETOB Pa3JIMYHBIX KJIACCOB KUBOTHBIX
— Ta0auIBl penbeHbIe
— JIEMOHCTpAIMOHHbIE Y4eOHO-HATJISHBIE TOCOOUS
— KOMIUIEKT OPTPETOB 711 opopMIICHUSI KaOUHETa
— JnabopaHTcKas i KaOuHeTa OMOJIOTUU U SKOJIOTUHU
— CTOJI C SIIIUKaMU JJI XPaHCHUS/TyMOOH
— Kpecso opucHoe
— CTOJI JIabOpaTOPHBINA MOCUHBIN
— CyIIWIbHAs MaHeNb JIJIS TOCY/IbI
— mKkad A7 XpaHeHHs YI4eOHBIX TTOCOOU I
— 1mKad a7 XpaHEeHUsl BIXKHBIX MIPENapaToB, 3alUParoIUics Ha K0
— 1mKkad ama xpaHeHust 1abopaTOpHOU MOCY AL/ PpUOOPOB
— 11abOpaHTCKUI CTOM
— CTyJ JJabOopaTOpHBIN
— KOMIUICKT epIlei st MbIThs TaO0OPaTOPHOM MOCY/IbI.
[IpumepHbIli MepeyeHb OEMOHCTPALMOHHOTO M JIabOpaTOpHOro OO0OpyAOBaHUS
HOCHUT PEKOMEH/IaTeIbHBIN XapaKTep.
3.2. MapopmaniuoHHOe oOecnedeHHEe peaaTu3auy NporpaMmbl
Jlns  peanuzaiuu  NPOrpaMMbl  JUCHMIUIMHBL ~ OMOJIMOTEYHBIH  POH.
o0pa30BaTeIbHON OpraHU3alMM JIOJDKEH MMETh TeYaTHBIC W/WIM DIICKTPOHHBIC
y4eOHUKH U pa3pabOoTaHHbIE B KOMIUIEKTE C HHMMHM ydeOHble mocoOus (mpu
HaJIMYuM), JOMYIICHHbIE K HUCIOJIb30BaHUIO TMPU pealu3alru 00pa3oBaTEIbHbIX
porpamMMm CpenHero npodecCHOHATBHOTO O0pa30oBaHUs, peain3yeMbIX Ha 0Oaze
OCHOBHOTO 00111eT0 00pa30oBaHUs.
[Ipu peanmuzaruu TPOrpaMmbl TUCHUTLIUHBI BO3MOXXHO HCIIOIH30BaHUE
AJIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB, AOMYIICHHBIX K HMCIIOJIL30BAHUIO MPHU

peanuzanuu 00pa3oBaTeNbHBIX MPOTPaMM CPEIHET0 00IIero 00pa30BaHus.
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4. KOHTpOJIb M OLIEHKA Pe3yJ1bTATOB 0CBOCHHS 0011e00pa30BaTe/IbHOI

JTUCIHHUILINHBI

KonTtpoais W omeHka pe3yiabTaTOB OCBOEHHUs 001e00pa3oBaTebHON

AUCHUIIIMHBI PACKPBIBAIOTCA YCPC3 JUCHUIINIMHAPHBIC PC3YJIbTAaThl, HAIIPABJIICHHLIC

Ha (opmupoBaHHe OOHIMX U MPOdEeCCHOHATBHBIX KOMIIETEHLUN MO pasjenam U

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oo6masi/mpogeccuoHanbHAS
KOMIIeTeHIUsI

Pa3zgen/Tema

Tun OIICHOYHBIX

MeponpusTHs

OK O0l. BsiOuparh cmocoObl
pelreHus 3a1a4
npodeCCHOHATLHON
JESATCIILHOCTH TPUMEHUTEITHHO
K Pa3JINYHBIM KOHTEKCTaM

Temer 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.411-0/ct, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o0/c, 11.111-0/c

OO6cy»xaeHue 1o Bolpocam
JEKUIUU

Pazpabotka rinoccapus
3anojaHeHUe  CpaBHUTEIbHBIX
TadJIUIL

TectupoBanue

YcTHbIN onpoc

JIMKTaHT Ha WCNOJb30BaHHUE
apryMEeHTOB, OHOJOrMYECKOU
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyanbHas
camocTosiTelbHas paboTa
IIpencraBineHnne  pe3ysbTaToOB
MPAKTUYECKUX paboT
KonTtposnbHble paboTh

3amuTa TBOpUYECKUX padoT

3amura WHIMBUyaTIbHbBIX
MPOEKTOB
Brimmonnenune 3aJaHul

MMPOMEXKYTOUYHOM aTTECTAUH

OK 02. Ucnonws3zoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemas JUCKyCCHs 1O

COBPEMCHHBIC cpenctsa | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOIIpocaM JIEKIUH

TIOUCKaA, aHammsa |73 g1 82, 9.1-9.3, Pa3paboTka MeHTaIBbHOM

u b uH(pOpMaIMOHHBIE 10.2, 10.3MT-o/c, 11.11I-0/c 71ab0paTOPHBIX padoT

TEXHOJIOTUH JUIS BBITOJTHCHHS [IpencraBieHue pe3ysbTaTOB

3a1a4 npodeccroHanbHON MPAKTUYECKHUX paboT

TSI TEITbHOCTH [IpencraBieHue YCTHBIX
COOOIIIEeHUH ¢ Mpe3eHTalueH,
MOJITOTOBJICHHBIX T10 TIEPEUHIO
HUCTOYHHUKOB,
PEKOMEHT0BaHHBIX
peroiaBaTeseM

OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxeHne o Bompocam

B3aUMO/ICHCTBOBATh U pabOTaTh
B KOJJIEKTUBE U KOMAaHJIE

4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,

JIEKIIAHA

! TpoeccuoHamLHO OPUEHTUPOBAHHOE COMIEPKAHKE (COIEPIKAHUE TIPUKIIATHOTO MOIYJIs)

25




9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o0/c, 11.1IT-0/c

[IpencraBienue pe3ynbTaTOB
NPaKTUYECKUX paboT

3amuTa TBOPUYECKHUX padoT
3aIJ_II/ITa HHAUWBHUAYAJIbHBIX
MIPOEKTOB

OK 07. CopaelicTBOBaTh
COXpaHEHUIO OKPY KaIOIIIeH
Cpelbl, pecypcocOepeKeHuIo,
MIPUMEHSATD 3HAHUS
00 U3MEHEHUU KJIMMAaTa,
TIPUHITATIBI OEepEKITUBOTO
MPOU3BOJCTBA, A (HEKTUBHO
JIENCTBOBATH

B UPE3BBIYANHBIX CUTYyaLUAX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4,1-4.3,5.1-5.4,6.1-6.3, 7.1-
7.3, 8.1, 82, 9193,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o0/c, 11.1IT-0/c

OO6cyxeHue 1mo Borpocam
JEKIUU

Pa3zpaboTtka rioccapust
3anoiHeHue  CpPaBHUTEIbHBIX
TaOJIuUIL

TectupoBanue

VYerHbli onpoc

JIUKTaHT Ha WHCIIOJIb30BAHUE
apryMeHTOB, OHOJOTUYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBinenue  pe3ynbTaToOB
MPAKTUYECKHUX padoT
KoHnTponbHble paboThl

3amuTa TBOPUYECKHUX padoT
3amura WHIMBUTYaTbHBIX
MIPOEKTOB

Brinosinenue 3aganui
MIPOMEKYTOUHON aTTECTalluu
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