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Pabouas nporpamma yue6Ho# nuctumuiiabl OY 1. 13 Buosorust pazpaborana Ha OCHOBE
DenepanbHOTO roCyIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAapPTa CPEAHEro 001Iero oopa3zoBanus
(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
Buosoruss 1111 npodeccHoHaNbHBIX 00pa30BaTENbHBIX OpraHU3alUld, PEKOMEHIOBAHHON
@denepalibHBIM  TOCYIaPCTBEHHBIM OFOIKETHBIM YUPEKICHUEM JIOTIOJTHUTEIHHOTO
npodeccuonanbHoro obpazoBanus «MHCTUTYT pa3BUTUS MPO(ECCHOHATBEHOTO OOPa30BAHMS
(mpotokoi Ne6/2025 ot «18y» ampens 2025 roaa), deaepaibHOi 00pa30BaTEIBHON MPOrPAMMbI
cpemHero ooimero oopa3oBaHus, YTBEPKICHHON npukazoM MunHnpocsemenus: Poccun Ne371 ot
18.05.2023r, ¢ yderom DenepadbHOTO TOCYAAPCTBEHHOTO OOpPa30BATENBLHOIO CTaHAapTa
cpennero mpodeccuoHanbHOro oOpaszoBanus mo crenuanbHocTH 09.02.11 «Pa3paboTtka u
yIpaBlIeHUE MPOTrPAMMHBIM OO0CCIICYCHUEM», YTBEPKISHHOTO TMPHKa3oM MUHHCTEPCTBA
oOpa3oBanus u Hayku oT 24 ¢eBpansa 2025 roga Ne 138.

Opranuzanusa-pa3paboTuuK:  TOCYJapCTBEHHOE  OIJDKETHOE  MpodecCHOHATbHOE
obOpasoBarenbHOe yupexaeHne «KyHrypcKuil Komie K arpoTeXHOJIOTHI U YIIPABICHUS

Pa3paborunk: [lIBenioBa ExaTeprna AnekcanipoBHa, IpenoaaBaTeib
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1. O0masi xapakTepucTUKa padodeil MporpaMmsbl

001eo0pa3oBaTe/IbHOM JUCUUILIMHBI «BHOJIOTrUsD)

1.1. MecTo TUCHMUILUIMHBI B CTPYKType 00pa3oBaTeibHO NMPOrpaMmbl
CIIO:

O6meobpazoBaTenbHas aucuuIUinHa «buonorus» sBisieTcss 00s13aTeabHOM
4acThlo  001e00pa30BaTENILHOTO I[HMKJIA O0pa3oBaTeNbHOM MPOrpaMMbI B
cootBerctBUM ¢ PI'OC CIIO nmo cneumansHocty 09.02.11 «Pa3pabotka u
yIpaBJIeHHE MPOTPAMMHBIM 00€CIIeYEHUEM.

1.2. lean u muiaHupyemble pe3yJibTaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. Heapb AuCUMIIHHBI

Copep:xaHue nporpaMmMbl 00111e00pa30BaTeIbHON AUCIUILINHBI « bruonorus»
HaIlpaBJI€HO Ha [OCTH)KEHHE PE3YJIbTATOB €€ H3Yy4YeHUsS B COOTBETCTBUHU C
tpeboBanusiMu @I'OC COO c¢ yuerom npodeccronanbHoi HanpasieHHocTH 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 JEUCTBHA B OTHOLIEHWHM OOBEKTOB >KMBOM NPHUPOABI U PEUICHUS
pa3IMYHBIX KU3HEHHBIX TPOOJIEM.

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

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

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

YPOBHSI OPTaHU3aLMH, BBIIAOIIMXCSA OTKPBITHIX U COBPEMEHHBIX UCCIIEI0BAHUSX B
Onosoruu;

. dbopMupoBaHHe y OOYyYarOIIMXCS TMO3HABATENbHBIX, UHTEJUIEKTYAIbHBIX U

TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalM3a JAaHHBIX O MyTAX Pa3BUTUS B



OMOJIOTMM HAy4YHBIX B3IVISIIOB, MAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIro ypOBHS OpPraHU3aLUN;

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 dopMupoBaHre y OOyYaIOIIUXCS YMEHHA WILIIOCTPUPOBATh 3HAUYCHHE
OMOJOTMYECKUX 3HAHWWA B MPAKTUYECKOM JESITEIIbHOCTU YENOBEKA, Pa3BUTHH
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

o BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS YEIOBEKOM >KUBOU
IPUPOABI, HEOOXOAUMOCTH OEPEKHOIO OTHOIICHHS K HEW, COOITIOIEHNS 3TUYECKHUX
HOPM

MIPU TIPOBEJCHUN OMOJIOTUYECKUX UCCIICIOBAHUIA;

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

o NpUMEHEHUE MPUOOPETEHHBIX 3HAHUNW U YMEHHUU B NOBCEIHEBHOW >KU3HU
JUISL OLICHKH TIOCJICACTBUM CBOEU NIESITEIbHOCTH MO OTHOLICHUIO K OKPYXAIOLIEH
cpeze,

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

1.2.2. TIlnanupyemble pe3yJbTaTbl OCBOEHHSI  001e00pa3oBaTeIbHOM
aucuIJIMHbBI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
O6mme komnerennuu (nanee — OK) u npodeccnonanbHble KOMIIETSHIINN (J1aee —
[IK) ®I'OC CIIO B COOTHECEHHMH C JMYHOCTHBIMH, METaNpPEAMETHBIMH U
NpEeIMETHBIMU pe3yJibTaTaMu oOydeHusi 0azoBoro ypoBHs (nmaimee — IIPO)

®I'OC COO npencrasieHbl B TA0IHIIE:



Koa u Ilnanupyemsie pe3yJibTaThl 0CBOCHHUS AU CHHMILIHHBI

HanMeHOBaHHe

‘l’OPM“PyeMHuX O6mue! JucuMILInHAPHbIE?

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 CUCTEME HAy4yHOIo 3HaHUA; (YHKUMOHAIBHOM TIPaMOTHOCTH
3aja4 - TOTOBHOCTh K TPYAY, OCO3HAHME IICHHOCTH MAacTEpCTBA, | YENIOBEKa IS PELICHUS KHU3HEHHBIX MPOOIEM.
npodecCHOHATBHON | TpyAoIooue; I1P6 2. ChopMuUpOBaHHOCTb YMEHHsI PACKPBIBATH COJAEpIKaHHE
JeSITeTbHOCTH - 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, IUIAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHSTE | IKOCUCTEMa, OnoteHo3, Onocdepa; Mmerabonn3M (0OMEH BEUIeCTB
KOHTEKCTaM TaKylo JesTeIbHOCTb; U IpeBpallleHHe SHEepruM), TIoMeocTa3 (caMmoperyssuus),

- HWHTEpEC K paM4HbIM cdepaM MnpodecCHOHATBHON
JIEATEILHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh:
OBnaseHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
NEUCTBUSIMH:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- 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 U TIPOTHBOPEUHSI

B PacCMaTpPUBACMBbIX SIBJICHUSX;

OuocuHTe3 Oenka, CTPYKTYpHasi OpraHM3alusl >KUBBIX CHUCTEM,
JMCKPETHOCTb, caMmoperyJsnus, CaMOBOCIIPOU3BEICHHUE
(penponykuus), HaCJIEJICTBEHHOCTD, M3MEHYHBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAs OpraHU3aLUS.

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), rpaHunbl uXx OpUMEHUMOCTH K KHUBBIM
CHCTEMAaM.

ITP6 5. IlpuobpeTeHne ombpiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
H&y‘IHOFO IIO3HAaHUA, I/ICHOJ’IB?;yeMBIX B 6I/IOJ'IOFI/II/IZ Ha6J'IIO}IeHI/I${

! Vka3pIBaloTCS JTMYHOCTHBIE M METANpeIMETHbIE pe3ynbTathl u3 TOC COO, B pOpMUPOBAHUMH KOTOPBIX yUacTBYET 0611e06pa30BaTebHAs JUCIIUILIMHA.

2JlucuunrHapHsle (IPEIMETHBIE) PE3YIbTATHl YKA3bIBAIOTCA B COOTBETCTBUHM € UX MOJHBIM nepeuneM Bo ®T'OC COO. Ipeamernsie pe3ynbrarhl 6a30oBoro yposus (ITP6) nymepyroTes
B cootBeTcTBHH PI'OC COO (IIpnka3z Munobprayku Poccun ot 17.05.2012 Ne 413 (penaxmus ot 27.12.2023 1.).
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- BHOCUTh KOPPEKTHBHI B
COOTBETCTBUE  PE3yJIbTATOB
MOCJICICTBHIA JESITEIIbHOCTH;
0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- BJIaJICTh HaBBIKAMH YU4EOHO-HCCIIEI0BATEIbCKOM

U TPOCKTHOW JIEATEIHHOCTH, HABBIKAMHU pa3pelieHus
npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTYyaJIM3UPOBAaTh 3a/1a4y, BBIIBUTATh THIIOTE3Y

€¢ peUICHHs, HAXOJUTh AapryMEHTHI IS JO0Ka3aTelbCTBA
CBOMX YTBEPXKJCHUH, 3alaBaTh I[MapaMeTpbl M KPUTEPUHU
pelICHHUS;

- aHaJM3UPOBATh IOJYYCHHBIC B XOJI€ PEIICHUS 3aauu
pe3yNIbTaThl, KPUTUYECKU OIICHUBATh WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;
pa3pabarbeIBaTh IUIAH PEHICHHS TPOOJIEMBI C YUETOM aHAIIN3a
UMCIOIIUXCS MAaTePHAIBHBIX U HEMAaTEPUAIBHBIX PECYPCOB;
-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

U TIPAaKTHYECKYIO 00JIACTH KU3HEACITCITLHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
o0JacTei;

- BBUIBUTaTh HOBBIE WJEH, MpeajgaraTb OpPHUTHHAIbHbBIE
MOJIXOJTBI U PEIICHUS

JCATCIIBHOCTh, OLCHHWBATH
oejisaM, OLCHUBATb  PUCKHU

U ONMCAHUS KUBBIX CHCTEM, IPOLIECCOB U ABJICHUN; OpraHu3aluu
U TPOBEICHHUS OHOJIOTHYECKOTO0 HKCIEPUMEHTA, BBIIBUKCHUS
TMIIOTE3, BBIBIEHUS 3aBHUCHUMOCTU MEXIY HCCIEAyeMbIMU
BEJIMYMHAMM, 00BSICHEHUS MOJy4EeHHBIX pe3yIbTaToB
U (opMynupoBaHMsS BBIBOJAOB C HCIOJIB30BAHUEM Hay4HBIX
MIOHSATUN, TCOPUH U 3aKOHOB.

I1P6 6. ChopMupoBaHHOCTb YMEHHS BBIIEIATH CYLIECTBEHHBIE
NPU3HAKH ~ BHUPYCOB, KJIETOK MPOKApUOT U  DYKAPHOT;
OJHOKJIETOYHBIX M  MHOIOKJIETOYHBIX OpraHU3MOB, BH/[IOB,
OMOreoLEeH030B U IKOCHCTEM; OCOOEHHOCTH IPOLIECCOB OOMEHa
BEIIECTB W MPEBpPALICHUS DSHEPrUM B KIETKe, (POTOCHHTE3a,
TUTACTHYECKOTO M SHEPTETHYECKOT0 0OMEHa, XEMOCHHTE3a, MUTO034,
Meii03a,  OIUIOAOTBOPEHMS,  Pa3BUTUA W Pa3MHOXKEHUS,
MHAMBUYaJIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHesa), 0opbObI 3a
CYIIECTBOBaHME, €CTECTBEHHOro O0TOOpa, BUA000pa30BaHUS,
PUCTIOCOOICHHOCTH OPTaHW3MOB K Cpeie OOWTaHWs, BIUSHHSA
KOMIIOHEHTOB ~ 3KOCHCTEM, AQHTPOIIOTEHHBIX ~ W3MEHEHHH
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpaIllEeHUE SJHEPTUU B Orocdepe.

I1P6 7. CdopMHpPOBaHHOCTE yYMEHHUS NPUMEHATh MOJIy4YEHHBIE
3HaHUS Ui OOBSICHEHHS] OMOJIOTHYECKHUX IPOIECCOB M SIBICHUH,
JUISL IPUHATHS IPAKTUYECKUX PEIIEHUH B MOBCEIHEBHOM KU3HU

C LIeTIbI0 00ecreueHtst 6€30IaCHOCTH CBOETO 3/I0POBBS U 3710POBbSI
OKpY’KalOIIMUX JIOAEH, COONIOIEHHUs 3I0pOBOrO 0o0pas3a >XHU3HH,
HOPM I'PaMOTHOTO MOBEICHUSI B OKPYKAIOLIEH MPUPOIHON CPELE;
NOHUMaHWE  HEOOXOJUMOCTH  HCIOJb30BaHMUA  JOCTHXKEHHH
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH ISl pallOHAJIBHOTO
MIPUPOJIOTIOIB30BAHHS.

I[IP6 8. CdopmupoBaHHOCTH YMEHHUS pemiaTh OHOJIOTHYECKUE
3aJ]auu, COCTABJIATh FEHOTUIINYECKHE CXEMbI CKPEIIUBAHHS

JUIE pasHBIX THIIOB HACJIEIOBAHUS TPH3HAKOB Y OPTaHU3MOB,
COCTaBJISATh CXEMBI MEPEHOCa BEIIECTB M SHEPTHH B dKOCHCTEMAax
(uenu nuTaHus, MUIEBbIE CETH).




I[IP6 9. CdopMUpOBAaHHOCTL yYMEHHH KPUTHYECKU OICHUBATH
uHpOpMALMI0 OHMOJIOTUYECKOTO  COJEP)KAHMs, BKIIOYAOLIYIO
NICEBJOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHHUKOB (CpeAcTBa
MaccoBO HMH(OpPMALUU, HAYYHO-TIONYJISIPHBIE MaTepUabl);
UHTEPIPETUPOBATD ATHYECKUE ACTIEeKTBI COBPEMEHHBIX
HCCICIOBAHUM B  OHOJIOTMH, MEIMIUHE, OHOTCXHOJIOIHU,
paccMaTtpuBaTh  IJIOOANbHBIE  SKOJOTHYECKHE  MpOoOJIeMbl
COBpEMEHHOCTH, (OPMHpPOBATH IO OTHOIICHHID K HHUM
COOCTBEHHYIO MMO3UIIHUIO.

ITP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIE
NUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE OMOJIOTHMYECKOM
uHpOpMAIlMd M3  HECKOJNBKMX  HCTOYHUKOB,  I'PAMOTHO
MCIOJIb30BaTh NOHATUHHBIN amnmnapar OMoJIoruu

OK 02.
HcnonwzoBars
COBPEMEHHBIC
cpeacTBa  IOMUCKA,
aHajamn3a

U UHTEpIpeTauuu
uH(popMauu

U MHQPOPMAIMOHHBIE
TEXHOJIOTUH JUTST
BBINIOJIHEHHS  3a7a4
npodecCuOHATbHON
JeATETbHOCTH

JIn4yHOCTHBIE pPE3yNbTaThl JOJKHBI OTpakaTb B YaCTH:
LEHHOCTU HAy4YHOT'O NTO3HAHUS:

-c(hopMHUPOBAHHOCTE MHPOBO33PCHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHsS HAyKH M OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha JManore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa
B MMOJIUKYJIbTYPHOM MHpE.

MeranpenMeTHbIE PE3YIBTATHI JOJIKHBI OTPaXkKaTh:
OBnaneHne yHUBEPCAIbHBIMU YY€OHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMHU:

B) paboTa ¢ uHpopmauei:

- BIQJE€Th  HaBBIKAMH  TOJY4YEeHUs  MHPOpPMALUU
us3 HUCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOATCIBHO
OCYILECTBIISATh HIOUCK, aHaJm3, cHCTEMaTHU3allHIo

U MHTEpIIpEeTalni0 HHPOPMAIUN PA3IMYHBIX BUJIOB U (HopM
IIPE/ICTABIICHUS,;

- OIIEHMBAaTh JOCTOBEPHOCTh, JIETUTUMHOCTH WH(pOpMaIuH,
€€ COOTBETCTBHUE IIPABOBLIM ¥ MOPAJIbHO-ITUYECKUM HOpMaM

ITP6 1. CpopmupoBaHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHH

B CHCTEME HAy4yHOTO 3HaHMs; (PYHKIHMOHAIBHOH TI'pPaMOTHOCTH
YeJI0BeKa ISl PEHICHHUs )KU3HEHHBIX MPOOIIEM.

I[IP6 7. CdopMUPOBAaHHOCTH YMEHHUS MPHUMEHSTH IMOJIYYCHHbBIE
3HAHUS JUIA OOBSICHEHHS] OMOJIOTHYECKHX IPOLECCOB M SBICHUH,
JUISL IPUHATHS IPAKTUYECKUX PEIIeHUH B MOBCEIHEBHOM KU3HU

C LIeTIbI0 00ecredeHtst 6€30IaCHOCTH CBOETO 3/I0POBBS U 37J0POBbS
OKpY’KalOIIMX JIOAEH, COONIOIEHHUs 310pOBOrO o0pas3a >XU3HH,
HOPM T'PaMOTHOTO MOBEICHUSI B OKPYKAIOLIEH MPUPOIHON CPELE;

NOHUMaHWE  HEOOXOJUMOCTH  HCIOJb30BaHMUA  JOCTHXKEHHH
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH ISl pallOHAJIBHOTO
IPUPOIONOIB30BAHUS.

ITP6 10. CdopmMupoBaHHOCTH YMEHHWH CO3/1aBaTh COOCTBCHHBIE
NUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE OHMOJIOTHMYECKOM
nHQOpPMAlMA W3  HECKOJBKUX  HWCTOYHUKOB,  TPaMOTHO
WCIIOJIb30BaTh MOHITUIMHBIN anmapar OuoJIoruu

OK 04. O¢ddexTuBHO
B3aMMO/ICIICTBOBATh
u paboTaTh

JImgyHOCTHBIE pE3yiabTaTbl MOOJDKHBI OTpaXaTb B YaCTH:
OCHHOCTH HAYYHOI'0 IMO3HAaHUA: OCO3HAHUC [NCHHOCTU
Hay‘-IHOI\/’I JACATCIIbHOCTH, T'OTOBHOCTH OCYIICCTBJIATH

[1P6 5. IlpuoOpereHne ompiTa MPUMEHEHUS OCHOBHBIX METOJ/IOB
Hay4YHOTO MO3HAHUSA, UCTIOJIb3YEMbIX B OMOJIOTHH: HAOMIONCHUS U
OTMCAHUs )KUBBIX CHCTEM, MPOIIECCOB U SIBIICHUI, OpTraHU3aIluu U
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B KOJIJICKTHBE IPOEKTHYIO U HCCIIEI0BATENBCKYIO NESTEeIbHOCTD | IPOBEAECHUSI  OMOJOIMYECKOIO  SKCIEPUMEHTa,  BbIIBHKCHMS
Y KOMaHJie WHAUBUYAJIbHO U B IPYyIIIE. TUIOTE3, BBIABICHHUS 3aBUCUMOCTU MEXAY HCCIETyEMbIMU

MertanpeameTHble pe3ynbTaThl JOJKHBI OTPAXKATh: BEJINYMHAMU, OOBSCHEHUS IIOJYYEHHBIX Pe3yJbTaToOB

OBnanenue YHUBEPCAIbHBIMU KOMMYHHKATUBHBIMH | U (DOPMYTUpPOBaHMS BBIBOJOB C HCIOJB30BAHUEM HAy4YHBIX

JEHCTBUSIMHU: MOHSATUM, TEOPUI U 3aKOHOB

0) coBMeCTHasl I€SITEIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOM

U MHIUBUIYaJIbHON pabOTHI;

- IpUHUMATh  LEId  COBMECTHOW  JEATEeNBbHOCTH,

OpraHU30BBIBATH U KOOPAUHUPOBATH NEHCTBUS

O €€ JIOCTWXKEHHIO: COCTaBJIATh IUIaH  JICHCTBHIA,

pacopeneniaTb pojid € Y4eTOM MHEHMM Y4YacTHHUKOB

00CYX/1aTh pe3yJIbTaThl COBMECTHOM pabOThI
OK 07. | JluunocTHBIE pe3ynbTaThl AOKHBI oTpaxarb B yactu: | [IPO 5. IlpuoOpereHue omnbiTa MpuMEHEHUs] OCHOBHBIX METOJIOB
CopneiicTBoBaTh 9KOJIOTUYECKOTO  BOCHUTAHMA: -  C(HOPMUPOBAHHOCTH | HAYYHOI'O [MO3HAHMSI, UCIIOJIb3YEMbIX B OMOIOrUN: HAOIIOIEHUS
COXPaHEHHUIO HKOJIOTMYECKOI KYJIbTYpbl, IOHUMAaHUE BIUSHUS COLMAIbHO- | U ONMUCAHMS KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHU; OpraHU3aliu
OKpY’Karouien SKOHOMHYECKUX MPOLIECCOB HAa COCTOSIHUE MPUPOIHON U TPOBEJACHUS OUOJOTMYECKOr0 HKCIEPUMEHTA, BbIIBUKECHUS
Cpelibl, U COLMAIbHOM Cpefbl, OCO3HAHUE IJI00AJILHOTO XapakTepa | TUIIOTE3, BBISBICHUS 3aBUCHUMOCTH MEXIY HCCIEAYEMBbIMU
pecypcocOepeXeHr | SKOJIOIMYECKHX MpoOieM; BEJINYMHAMH, OOBACHEHUS IOJYYEHHBIX Pe3yJbTaToOB
10, MPUMEHSITh | - IJIJAHUPOBAHUE U OCYILECTBICHHUE JEHCTBUI B OKpYXKarolle | 1 (OpMYyJIUPOBaHUS BBIBOJIOB C HCIIOJIb30BAHUEM HAyYHBIX
3HAHUA Cpelle Ha OCHOBE 3HAaHMA IEJIed YCTOMYMBOIO PA3BUTHUSA | IIOHATUMN, TEOPUM U 3aKOHOB.
00 U3MEHEHUH | YEJIOBEUECTBA; I1P6 6. CchopMupOBaHHOCTh YMEHHS BBIICISTH CYIIECTBEHHBIC
KJIMMaTa, IPUHLHUIIBI | - AaKTUBHOE HENPUATHE JACUCTBUM, MPUHOCAIIMX BpEXd | IPU3HAKM  BHPYCOB, KIETOK  IPOKApUOT M DYKapHOT;
OepexIIBOro OKpYXarollen cpene; OJTHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
IIPOU3BO/JICTBA, - YMEHHE NPOTHO3UPOBATH HEOIATONPUATHBIE HIKOJIOTHUECKUE | OMOT€OIEHO30B U 3KOCUCTEM; OCOOEHHOCTH MpOIEcCOB OOMEHa
3¢ dexTHuBHO NOCEACTBHS PEIPUHUMAEMBIX JEHCTBUM, MpeAoTBpalliaTh | BEIIECTB W MPEBpAllleHHUs HHEPruuM B KIETKe, (OTOCHUHTE3A,
JEICTBOBATH ux; IUTACTUYECKOTO U SHEPTreTUYECKOI0 0OMEHa, XeMOCHHTEe3a, MUTO034,
B Ype3BBIYAMHBIX | - PACHIMPEHUE OMbITa JIEATEIbHOCTH JKOJOTWYECKOM | Mel03a,  OIUIOJIOTBOPEHHUS,  PAa3BUTHUS U Pa3MHOXKEHUS,
CUTYalHAX HaIpaBJIEHHOCTH. WHAMBUYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), 00pbObI

MetanpeameTHbIe pe3ynbTaThl TOJKHBI OTPaXkaTh: 3a CyIIECTBOBAaHUE, E€CTECTBEHHOro OTOOpa, BHUI000pa30BaHUS,

OBnanenue YHHUBEPCAIbHBIMU KOMMYHHKATUBHBIMH | IPUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpefe OOMTaHUs, BIUSHHA

JNEeNCTBUSAMU: KOMITOHEHTOB 9KOCHUCTEM, AHTPOIOTEHHBIX M3MEHEHUH

0) cOBMECTHAs JICSITCIIbHOCTD:

B DKOCHUCTEMAaX CBOEH MECTHOCTH,
KpYroBOpOTa BELIECTB U MpEBpallleHue YHeprun B 6nocdepe.




- MOHMMaTh W HCIOJ30BaTh IMPEUMYIIECTBA KOMAaHIHOMN
Y MHIUBHUIYAJILHON pabOTHI,

-  [puUHUMATh  I[eId  COBMECTHOM  JIeATelIbHOCTH,
OpraHU30BBIBATh u KOOPJIUHUPOBATH JIeUCTBUS
0 €€ JIOCTIKEHHUIO: COCTaBIIATh IUJIaH  JICWCTBHUI,
pacupenensiaTb poiad € YYEeTOM MHEHUUA YYaCTHUKOB

00CyXJ1aTh pe3yibTaThl COBMECTHOM paboThI

[IP6 7. CdhopMHUPOBAaHHOCTh YMEHHUS NPHUMEHSTH IOJTYYCHHBIC
3HaHUS JUIA OOBACHEHHS] OMOJIOTMYECKHUX IPOLECCOB U SIBICHUH,
JUISL TIPUHSATHSL TPAKTUYECKUX PEHICHUH B MOBCEAHEBHOW KU3HU
C LIeNbI0 obecrieueHus 0€30MacCHOCTH CBOETO 3/I0POBbBSI U 37I0POBbS
OKpYXaIOIIUX JFoJIel, COOIOZCHHs 3J0pOBOTO 00pasza KHU3HH,
HOPM I'PAMOTHOTO ITOBEICHUS B OKPYKAIOLIEH MPUPOJHON CPELE;
NOHMMAaHHE  HEOOXOJUMOCTH  HCIOJIb30BAHUSA  JOCTHUKCHHM
COBPEMEHHOW OMOJIOTHMH M OWOTEXHOJOTUH Ui pallMOHAILHOTO
IPUPOIONOIH30BAHUS
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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 72
B T.4.

TEOPETUYECKHE 3aHATH 47
MPAKTUYECKHE 3aHITHS 19
nabopaTopHEIC 3aHATHS 6
OcHoBHOE co/iep:KaHue 60
IIpodeccuonanbHO OPpEHTHPOBAHHOE coAep:KaHMe (Coiep:KaHue 12
NMPUKJIAJTHOT0 MOYJIA)

Ipome:xkyTounasi arrectanus (auddepeHIMpOBaHHbIN 3a4eT) 2
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2.2. TemaTu4eCKMH IUIAH M COACPKAHUE U CHUTTHHBI

®opmupyemble
HaumeHoBaHue Conep:xanue yueOHOro MaTepuaja (0CHOBHOE U NMPo(ecCHOHAIBLHO OPHEHTHPOBaHHoOe), | 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. Copneprkanue y4eOHOro MaTepuasa 2
buonorus Buonorust — Hayka o xuBoi npupoze. CBs3u OHOJIOTHU C OOIIECTBEHHBIMU, TEXHHUECKUMH U
B CHCTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMHu, Quiiocopueil, peluruen, STUKO, 3CTETUKON U MPaBOM.
Oobmas Ponp Oumonormn B (GOpMHPOBAaHWUM COBPEMEHHOW HaydyHOW KapTHHBI Mupa. Cucrema
XapaKTepUCTHKa OMOJIOTMYECKUX HAYK.
KU3HU Metoapl TIO3HAHUS )KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPHMEHT, ONMUCAHUE, M3MEpPEHHE, OK-02
KJaccu(uKanus, MOIeIMPOBaHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).
JXussie cucteMbl (OMOCHCTEMBI) KaK MPEeaMET N3ydeHus: Ononoruu. OTanuue KUBbIX CUCTEM
0T Heopranuueckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHU OpraHu3alNH ouocucrem: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIN,
OpraHU3MEHHBIN, MOMYJISAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMO - T'eOLEHOTHYECKUH),
6rochepHbiit
Pa3nesn 2 XuMnueckuii cOCTaB M CTPOEHHE KJIETKH 10
Tewma 2.1. Copepkanne ydeOHOro Matepuana 2
XUMUYECKUH COCTaB | XUMUYECKUH COCTaB KJIETKU. XUMHUYECKHE 3JIEMEHTBI: MaKpOdJIEMEHThl, MUKPOAJIEMEHTHI.
kieTku. Bona Bona n MuHepanbHble BemecTBa. DYHKIMM BOABI M MHHEPAJIBHBIX BEIIECTB B KIIETKE.
U MUHEpAJIbHbIE [ToanepskaHue 0OCMOTHUYECKOTO OanaHca
BELIECTBa ITpakTueckoe 3aHsTHE 1
Ne 1 «buonoruueckass poiab MHHEPAJIbHBIX BEIIECTB B 00ECHEUEHUH >KU3HEIESITEIbHOCTU
OpraHU3MOB, MPOSIBJICHUS ArcOaTaHca MUHEPATIBHBIX JIEMEHTOBY
Tema 2.2. Coneprkanue yueOHOro MaTepuaa 4
buonornueckn benku. CoctaB u cTpoeHne 0eaKoB. AMUHOKUCIOTE — MOHOMEpPHI OenkoB. Hesamenunmble u
Ba)KHBIE XMMHYECKHE | 3aMEHHUMBIE AMUHOKHCIOTBL. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYPbl O€lKOBOM
COETMHEHUS MOJIEKYJNbI (TIepBUYHAS, BTOPUYHAs, TPETUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHUECKHE OK-01, OK-02,
cBoiictBa OenkoB. buonormueckue ¢yHkuuu OenkoB. DepMeHTH — OHOJIOTHYECKHE OK-04
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katanuzaropsl. CTpoeHue QepMeHTa: aKTUBHBIA IIEHTp, CyOcTpaTHas CHelU(UYHOCTb.
Kodepmentsr. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHUYECKUX KaTaTu3aToOpOB.
VYraeBoapl: MOHOCaxapuabl (IVIOK03a, pubo3a M Je30Kkcupubo3a), Aucaxapuibl (caxaposa,
JaKTO3a) M TMoJMcaxapuisl (Kpaxmal, TIMKOIeH, IeJuTrosio3a). buonornveckue ¢(yHKIuu
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 KUcHIoT. Ctpoenue u ¢pynkuuu JTHK. Ctpoenue n pynxmnuun PHK.
AT®: crpoenne u GyHKITUN

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 aKTUBHOCTU (EpMEHTOB (Ha IMpUMEpe aMuila3bl MU
Karasasbl)»

Tema 2.3.

CrtpyKTypHO-
(byHKIIMOHATTBbHAS
OpraHH3aIysl KICTOK

CopepxaHue yaeOHOro Marepuana

[{uTonorus — Hayka o kietke. Kilerounast Teopus — mpuMep B3auMOJACUCTBUS Ui 1 (PakToB
B HAyYHOM ITO3HAHUU. MeTObI U3yYEHUS KIETKH.

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

Tunel KIETOK: dJyKapuOTHYecKas M mIpokapuoruuyeckas. (OCOOEHHOCTH CTPOECHMS
npokapuoTuyeckoit kietku. Kierounast crenka Oakrtepuil. CTpoeHHE 3yKapHOTHYECKOM
kJIeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M TpuOHOMN KieTku. [ToBepxHOCTHBIE
CTPYKTYpPbI KIJIETOK— KJIETOYHas CTEHKa, IJIMKOKaIMKC, MX (yHKuuH. IlmazmaTuueckas
MeMOpaHa, €€ CBOMCTBa M (PyHKITUH.

[lutoriasma u ee opraHounasl. OpHomeMmOpanHble opranoujsl kietku: JIIC, ammapar
I'onpmxu, mu3ocomel. [1onyaBTOHOMHBIE OPraHOWBI KJIETKHA: MHUTOXOHIPHUM, IUIACTU[BIL.
[Tpoucxoxxaenne MUTOXOHApPUN M miactu]. Buasl mmactun. HememOpaHHBIE OpraHOUABI
KJIETKH: pPUOOCOMBI, KJIETOYHBIH UEHTpP, UEHTPUOJIH, PECHUYKU, KIyTHUKU. DyHKUIUU
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 «Ctpoenuie kieTku (pacTeHHs, )KUBOTHbIE, TPHUObI) U KJIECTOYHBIE 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! (MJ1a3MOJIH3, AETIIIA3MOJIN3)»

Pasznea 3. dKKusHeaeaTeIbHOCTh KJIETKHA

Tema 3.1.
OO0OMeH BelecTB
U TIpeBpallcHue

SHEPTUU

B KJIETKE

Copepxanne yaueOHOro Marepuaa

OOMeH BemiecTB, WM METa00Iu3M. ACCUMUIIANINSA (TUTACTUYECKUI OOMEH) U AUCCUMUIISIUS
(oHepreTUYecKkuii OOMEH) — JIBE€ CTOPOHBI €IMHOIrO Tporiecca MeTadoiau3ma. Poib 3aKoHOB
COXpaHEHHMsI BEIIECTBA M SHEPrUM B NOHUMAHMU MeTaboim3ma. Tumbl OOMEHa BEIECTB:
aBTOTpOGHBIA U TeTepoTpodHbIii. Pomb pepMeHTOB B OOMEHE BEIECTB M MPEBPALICHUN
sHepruu B KieTke. PorocuHTe3d. CBetoBas u TeMHOBas (as3bl ¢orocuHTe3a. Peakimm
¢dorocunTesa. dpdexkruBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS )KU3HU Ha 3emIie.
Brusinue ycnoBuii cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €r0 MPOAYKTUBHOCTH Y
KYyJbTYPHBIX ~ PAacTeHHA. XeMOCHHTE3. XEMOCHHTE3UpYyIoIue OakTepuu. 3HAYCHUE
XeMOCHHTE3a IS )KU3HU Ha 3eMIIe.

DHepreTUyYecKuii OOMEH B KIIETKe. PaciernieHre BemecTB, BbIACICHHE U aKKyMYJIMPOBaHUE
DHEPTUU B KIIETKE. DTallbl dHEPreTHYeckoro oomeHa. [nmkonms. BposkeHWe W ero BHIBL
Kucnoponnoe okucinenue, win KieToyHoe abixaHue. OkucnutenbHoe (hochopuirpoBaHue.
D¢ hEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEHA

Tema 3.2.
Bruocunres Oenka

CopepxaHue yaeOHOTo MaTepuana

Peakuun marpuuHoro cuHTeza. ['enermueckass uHpopmauus u JHK. Peanuszanus
reHeTUYeCKoi nHpopMaIuu B KieTke. ['eHeTu4yeckuii Koa u ero cBoiicTBa. TpaHCKpumius —
maTpuuHblii  cuHTe3 PHK. Tpanciasmus — OuocuHTe3 Oenka. OTamnbl TpaHCISLUU.
KoanpoBanue amuHokuciot. Pons pubocom B OnocuHTese Oenka

IIpakTHueckoe 3aHsTHE

No 2 «Pemenue 3a1a4 Ha ONpeAEICHUE MOCIEA0BATEIBHOCTH HYKICOTHIOB

Tema 3.3.
Bupycsr

CopepxaHre yaeOHOT0 MaTepuana

Hexnerounsie ¢popMbl xu3HU — BUpychl. Mictopust otkpeitus Bupycos (/1. . MiBaHoBCKkwmil).
OcoOeHHOCTH CTPOSHMS M ’KM3HEHHOTO 1MKJIa BUpYycoB. baktepuodaru. bonesnu pactenui,
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 Pa3BUTHE OPTaHU3MOB
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Tema 4.1.
JKM3HEeHHBIN [TUKIT
KJIETKU

Copepxanue yueOHOro Marepuana

Knerounsnii 1K, WIM SKA3HEHHBIH HMKI KieTku. MuTepdasa m mmro3. Ilpoueccsl,
npoTtekatomuye B uaTepdase. Perukamnus — peakius matpuanoro cuare3a [JHK. Ctpoenne
XpOMOCOM. XPOMOCOMHBII HA00Op — KapuoTHIl. [IUIIIOUIHBIN U TarIOnTHBIH XPOMOCOMHBIE
HaOopel. XpomaTuipl. lLluTONIOrMUECKHE OCHOBBI PAa3sMHOXKEHUS W HMHIUBHIYaIbHOIO
pa3BUTHUS OpraHu3MoB. Jlenenue kinetku —MuTo3. Ctaguu mutosa. [Ipouecchl, npoucxoasiue
Ha Pa3HbIX cTaaAuAx MuTo3a. buonormyeckuit cmbicin murosza. Ilporpammupyemast rubens
KJIETKH - allonTo3

Tema 4.2.
DopMBI pa3MHOKEHUS
OpPraHHU3MOB

Copepxanne yueOHOro Marepuana

@opMbI pa3MHOXKEHHS OPTaHU3MOB: Oecronoe U mojoBoe. Busl 6ecrnosoro pa3MHOKEHUS:
JieJIeHHe HaJBOE U MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BET€TaATUBHOE
pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHHPOBAaHUE OPTaHU3MOB, €T0 3HAUEHUE IS CENICKIINH.
[TonoBoe pa3mHOXkeHHUe, ero oTinuus ot Oecrnonoro. Meito3. Cranun Mmeitosa. IIpoueccsl,
MPOUCXOAIIME Ha craguax wmeino3a. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonorundeckuii cMbIci U 3HaueHHE Melo3a. ['amerorenes — nporecc 00pa3oBaHUs MOJOBBIX
KJICTOK Y JKMBOTHBIX. ITomoBEIE kene3bl: CEMCHHUKH W SHYHUKH. O6pa3OBaHI/IC H pasBUTHC
IOJIOBBIX KIJIETOK — TraMeT (CrepMaro3oui], sHMLEKIeTKa) — CIepMaTOreHe3 U OOIeHes.
Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaTo3onioB. OmnonorBopenue. [lapreHorenes

Tewma 4.3.
NuauBunyansHOE
Pa3BUTHE OPTraHU3MOB

CopepxaHue yaeOHOTo MaTepuana

NunuBunyanbHOE pazButhe (OHTOreHEe3). OMOpPHOHAILHOE pa3BUTHE (IMOpHOTEHE3). DTarmbl
SMOpPHOHANILHOTO PAa3BUTHA y TO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacCTPYJISIIHS,
opranorere3. [locToMOpHoHaNIBHOE pa3BUTHE. THMBI MOCTIMOPHOHAIBHOTO PA3BUTHSL:
npsiMoe, HempsiMoe (MIMuMHO4YHOe). BrusHue cpeasl Ha pa3BUTHE OPraHU3MOB; (HaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKJAEHHBbIE ypojacTBa. Poct u pasBurue pacreHuil. OHTOreHes
I[BETKOBOT'O paCTEHUS: IBOWHOE OIUIOOTBOPEHHE, CTPOCHHE CEMEHU, CTAINH Pa3BUTHUS

IIpakTHueckoe 3aHsATHE

Ne 4 «MudexunonHble 32a0071€BaHUS U MHIEMUU B UCTOPUH YeJIoBeUeCcTBa. BakinHaius kak
npodunakTuka HHOEKIHOHHBIX 3a00ICBaHMI

OK-01, OK-02,
OK-04

Pa3nes 5. HaciieicTBEHHOCTH U M3MEHYHBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJeJ0BaHHSA

Conepxanue yq4eOHOro MaTeprasa

[Ipeamer u 3amaun reHeTUKU. Poib MUTONOTUU U SMOPHOJIOTMU B CTAaHOBJICHUM T€HETUKH.
Bxkian poccuiickux M 3apyO€XHBIX YUEHBIX B pa3BUTHE TE€HETUKU. MeToibl T'€HETUKU
(ruOpHuIONIOTHYECKUH, IIUTOI€HETHUYECKUH, MOJIEKyIsIpHO-TeHeTHueckuil). OCHOBHBIE
reHeTUYeCKre NOHTHA. | 'eHeTndyeckasi CUMBOJIMKA, UCIOJIb3yeMasl B CXeMaxX CKpelIBaHMi.

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH HACJIeJOBaHUs TPU3HAKOB, ycTaHOBJICHHbIE [ . MeHnaenem. MoHoruOpuHoe
CKpellMBaHWE. 3aKOH €OUHOOOpa3wWsi TUOPUIOB TEpBOro  MokoJeHus. IIpaBuio
JOMUHHUPOBAHUSA. 3aKOH pACHICIUICHUs] NMPU3HAKOB. ['mmore3a 4mcToThl ramer. IloiaHoe u
HENOJIHOC  JOMHHHpOBaHHE. JluruOpuaHoe  CKpemuBaHHE. 3aKOH  HE3aBUCHUMOTO
HACJIC/IOBaHMs TPU3HAKOB. [lUTOreHeTHYecKre OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUS.
AHanm3upyrolee CcKpemuBanue. VICIoNb30BaHWE aHATU3UPYIOMIETO CKPEIIMBAHUS IS
OIpEeJICIICHNUs] TEHOTUTIA OCOOH

HpaKTI/I‘IeCKOC 3aHATUC

Ne 5 Pemenue 3aa4 Ha OIpCACIICHHUE BEPOATHOCTU BO3HHUKHOBCHHUA HACIICACTBCHHBIX
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. | eHeTHUeCKH1e KapThl.
I'enernka mona. XpoMOCOMHOE ONpeAeNICHUE Tosia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHbIe M reTeporaMmeTHbie OpraHu3Mbl. HacnenoBaHue MpU3HAKOB, CIETUIEHHBIX C
10JIOM
[TpakTHdeckoe 3aHaTue
No 6 Pemenue 3amad Ha oOmNpeneieHHEe BEPOSITHOCTH BO3HUKHOBEHHUS HACIIECTBEHHBIX
MPU3HAKOB TPHU CLEIUICHHOM HACJEIOBAaHUHU, COCTABIEHHE TI'E€HOTUIIUYECKUX CXEM
CKpEIMBaHUs
Tema 5.3. Copepkanne y4eOHOro Marepuana
3aKOHOMEPHOCTH W3meHunBOCTh. Bubl N3MEHUMBOCTH: HEHACIECTBEHHAs U HAcJeACTBeHHas. Poib cpenbl B
W3MEHYUBOCTHU HEHACJICJICTBEHHON H3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(UKAIMOHHOW H3MEHYUBOCTH.

BapuanuoHnHssiil psa v BapuanmonHas kpuBast. Hopma peaknuu npusHaka. KonnuectBeHHbIe
M Ka4eCTBEHHbIE TIPU3HAKM U HX HopMa peakuuu. CBoiicTBa MOAUPUKAIIMOHHON
W3MEHUYUBOCTH.

HacnmencrBennasi, Wiad Te€HOTHUIHYECKAsd H3MEHUYMBOCTH. KoOMOMHATHBHAsg WM3MEHYHUBOCTD.
Meiio3 ¥ TOJNIOBOM mTporecc — OCHOBA KOMOMHATHBHON W3MEHYMBOCTU. MyTalnoHHAas
M3MEHYMBOCTh. Kiaccudukarus MyTamnuii: TeHHbIE, XPOMOCOMHBIC, TeHOMHBIE. YacToTa u
MPUYUHBI MyTaIuil. MyTareHHbie pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIJIOB B HACIIEICTBEHHOM
n3menunBocty H. 1. BaBuioBa

HpaKTI/ILIeCKOC 3aHATUC
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Ne 7 Pemenue 3aga4 Ha OIpCACIICHHUE BEPOATHOCTU BO3HHUKHOBCHHUA HACIICACTBCHHBIX
IMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX B38HMOI[CI>1CTBI/I$I I'CHOB, COCTaBJICHUC T'CHOTHUIIMYCCKUX
CXEM CKpCIIMBaHUSA

Tema 5.4.
I'eneTnka 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 ¢ nomorbio [111P-ananu3a. HacneacrBeHHble 3a00IeBaHUS
YeJIOBEeKa: TEHHbIC OOJie3HH, OOJIe3HM ¢ HACJIEACTBEHHOW MPEeapaciioIoKeHHOCTHIO,
XpoMocoMHBIe Ooisie3an. CoMaTH4ecKHe W TeHepaTWBHbIE MyTanud. CTBOJIOBBIC KIICTKH.
[IpuHIMIIBI  340pOBOTO  O0pa3a JKW3HW, JUArHOCTHUKH, NPOPHIAKTUKA W  JICUCHHUS
FEHETUYECKUX  OoJie3He.  MeIUKO-TeHEeTHYECKOe  KOHCYJIBTHUPOBAHHME.  3HAUYCHHE
MEIUIIMHCKOM TEHETHMKH B TMPEIOTBPAIICHHMM W JICUEHWH TEHETHYECKUX 3a00ieBaHUM
YyeJsioBeKa

HpaKTqucxoe 3aHATUC

Ne 8 «CocraBneHue 1 aHaIu3 poJIOCIOBHBIX YEJIOBEKa»

Pa3pnen 6. DBorIonuoOH

Hasl OMoJIorus

Tema 6.1.
OBOIOIMOHHAS
Teopus
U €€ MECTO
B OMOIOTHH

CopepxaHue yaeOHOro MaTrepuana

[IpeanochbuUIKM BOZBHUKHOBEHUS YBOJIIOIIMOHHOM TEOPUH. DBOJIOIIMOHHAS TEOPUSI U €€ MECTO B
Ouosnoruu. BrnusiHEE 5BOJIOIMOHHON TEOPUM Ha pPa3BUTHE OHWOJIOTHMM M JAPYTUX HayK.
CaunerenbcTBa 3BoIOIUH. [laneoHTONOrHUECKHE: [TOCIIEI0BATEIBLHOCTD MOSBJICHHS BUIOB B
MAJICOHTOJOTHYECKON JIETONUCH, TepexoaHbie Gopmbl. buoreorpaduueckue: CXOACTBO H
paznuuue dayH u (GIop MATEPUKOB U OCTPOBOB. DMOPUOIOTHYECKHE: CXOJICTBA U PA3TUIHS
SMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHEIE,
aHAJIOTUYHBIC, PYIAUMEHTApHBIE OpraHbl, aTaBU3MBL. MOJIEKYIIPHO-OMOXUMUYECKUE:
CXOJICTBO MEXaHHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OMUYECKHX IyTell y Bcex
JKUBBIX OPTraHU3MOB.

OpomononHass Teopus Y. JapBuna. Ilpeanocbulku BO3HUKHOBEHHSI JapBHUHHU3MA.
JBwxymmue Cuiasl JBOJIOIMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHUE TIpH
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 3Bosoruu (CTD) u e€ oCHOBHBIC MONOKEHUS. MHUKPOIBOIIONHS.
[Tonynsauus Kak eIMHULIA BUIA U SBOJIIOLUU.

JBuxyme cunbl ((akTOpbl)3BOJIIOLNUK BHIOB B Hpupoje. MyTalHOHHBIA Mpolecc H
KOMOWHATUBHAS W3MEHUYUBOCTH. llomynsimroHHBIE BOJHBI W JApeid reHoB. M3onsmus u
murpanus. EcrecTBeHHBIE 0TOOp — HampaBisromuii  ¢akrop sBomonud. Dopwmer
€CTeCTBEHHOTO 0TOOpa. llpucnocoOneHHOCTs OpPraHU3MOB KaK pe3yiabTaT 3BOJIIOIHH.
[Tpumepsl mpucnocobieHuii y opranusmoB. Apomopdo3bl U HaHOafanTauud. Bug u
Bu000pazoBanue. Kpurepuu Buna. OcHOBHBIC (POpPMBI BUI000pa30oBaHus: reorpaduyeckoe,
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 )KU3HU HA 3emie

Tema 7.1.
3apokieHue
Y Pa3BUTHE KU3HU

Copepxkanue ydeOHOro Marepuana

JloHay4HBIE NpEACTaBIEHUS O 3apOXKICHUU XU3HU. HayuHble TrHIOTE3pl BO3ZHMKHOBEHMS
JKU3HU Ha 3emJie: abuoreHe3 U MaHcHepMus. XUMUYecKasl 3BOTIOIUA. AOMOreHHBIN CUHTE3
OPraHMYECKHUX BELIECTB U3 HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKIACHUE
XUMHUecKkor sBomtouuu. HawanbHble sTanel Ouonormueckoi spomtouuu. ['mnoresa PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE IMpPOTOKJIETKH. [lepBbie
KJIETKHM 1 UX 3BOMIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie o 3paM U nepuojam. Karapxei. Apxeiickas U NpoTepo3oncKas
apbl. [laneosolickas spa u e€ mnepuoabl: KeMOPHICKUI, OpIOBUKCKHUHA, CHIIYpPUNHCKHM,
JIEBOHCKHH, KAMEHHOYTOJIbHBIN, NepMCKHU. Me3030icKas 3pa U €€ MEepUObl: TPUACOBBIN,
IOpCcKUii, MenoBoW. KaitHo30Mckass 3pa W €€ mNepuoibl: NaJeOreHOBBIM, HEOTCHOBBIN,
AQHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema

OpTraHu4Y€CKOro Mupa.

Conepxanue yq4eOHOro MaTeprasia

CucremMa OpraHM4yecKoro MHpa Kak OTpakKeHHE HBOJIOLMU. OCHOBHBIE CHCTEMATHYECKHE
TPYIIIBI OPTraHU3MOB. XapaKTEPUCTHKA KIMMaTa U TeOJOTMYECKHX IporeccoB. OCHOBHBIE

IIpoucxoxaenue ATaIlbl 3BOJIIOIIUY PACTUTENHFHOTO U )KUBOTHOTO MUpa. ApoMOp( 036l Y paCTEHH 1 )KUBOTHBIX.
YEJI0BEKa — IlosiBneHune, pacuBeT U BBIMUPAHKE TPYIII )KUBBIX OPraHU3MOB.
AHTPOIIOI€HES

OK-01, OK-02,
OK-04
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OBojronusl  4eloBeKa. AHTpomoJjiorusi Kak Hayka. Pa3BuTue mpencTaBieHUN o
IIPOUCXOXKJACHUN 4YelloBeKa. Meroabl M3ydeHMsl aHTpornoreHesa. CXoICTBa W pa3iauyuusd
yelloBeKa W KUBOTHBIX. CHCTeMaTHdyeckoe IOJOKEHHE 4YeloBeKa. JIBIKylue CHIIbI
(pakroper) anTpomoreneza. HacnencTBeHHAas W3MEHYMBOCTH M €CTECTBEHHBIH OTOOP.
OO61iecTBeHHBIM 00pa3 ®U3HU, U3TOTOBJICHUE OPYIUH TPy/la, MBILILUICHUE, peUb

Tema 7.3.
OCHOBHBIE CTaAUU
DBOJIIOIMH YEJIOBEKA

Conepkanue yaeOHOro MaTeprasia

OCHOBHBIE CTagUU W BETBU HBOJIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YEIOoBEK YyMEJbIid,
Yenosek npsaMmoxonsamui, YenoBek HeaHIepTanbCKuid, YenoBEeK pa3yMHbII COBPEMEHHOIO
tuna. Haxonku nckonaemMbIXx OCTaHKOB, BpeMs CYIIECTBOBAaHUS, 00JacTh paclpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOIBIINE pachl: €BPONEOUAHAs (€Bpa3uiickas), HErpo-
aBcTpajioujiHas (PKBaTOpuaibHasi), MOHIOJIOMAHAs (a3uMaTCKo-aMepUKaHCKas). 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 «[IprcrocoOIeHHOCTh YelIOBEeKa K pa3HbIM YCIIOBHSM Cpefibl. BinsiHue reorpadudeckoit
cpenbl Ha MOP(hOJIOTHIO B (DH3UOJIOTHIO YETIOBEKA)

Paznen 8. Opranusmsl

M OKpY:Kamolas cpena

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

Copepkanne y4eOHOro Marepuana

DKonorus Kak Hayka. 3alaqd U pas3/ieibl SKOJIOrMU. MeToibl 2KOJIOIHYECKUX UCCIIET0BaHUM.
DKOJIOrHyeckoe MHUPOBO33PEHUE COBPEMEHHOro yenoBeka. Cpeapl 0oOMTaHMS OpraHU3MOB:
BOJIHAs, HA36MHO-BO3/Iy1lIHAs, IOYBEHHAs!, BHYTPUOPTraHU3MEHHAas. DKOJornyeckue (akTopshl.
Knaccugukarus skonoruyeckux (pakTopoB: aOMOTHYECKUE, OMOTHUECKUE U aHTPOIIOT€HHBIE.
JleiictBue »sKojormdeckux (akTopoB Ha OpraHu3Mbl.AOMOTHYECKHE (DAKTOPBI: CBET,
Temreparypa, BiaxkHocTb. DotonepuoausM. IIpucnocobieHus opraHusMOB K AEHCTBUIO
abuotuuecknux ¢akropoB. buonorunueckue putmbel. buotmueckue ¢dakrtopsl. Bujel
OMOTHUYECKUX B3aUMOJICHCTBUNA: KOHKYPEHLUS, XHUIIHUYECTBO. llapasuTusm, MyTyasusM,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAaxJIEOHMYECTBO), aMEHCAIM3M, HelTpanu3Mm. 3HaueHHe
OMOTHUYECKUX B3aUMOJICHCTBU [T CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIECTBAX

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 YHUCICHHOCTh, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HPUPOCT, MHTrpanus. JluHamuka
HOMYJIALUN YHCJICHHOCTH NONYJISIUY U €€ PeryJIsiiysl
[IpakTHyeckoe 3aHsTHE 1
No 11 «ITojicu€t mIoTHOCTH MONMYJISIUMNA pa3HbIX BUJOB PACTCHHIN»
Pa3znen 9. Coo0miecTBa M HKOJIOrHYECKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Coneprxanue yueOHOro MaTepuasa 2 OK-04, OK-07
Coob1ecTBa Coo01ecTBO OpraHu3MoB — 6uoneHo3. CTpyKTypsl OMOLI€HO03a: BUI0BAs, IPOCTPAHCTBEHHAS,
OpraHU3MOB, Tpoduueckas (nuuieBas). Bunpl-nomuHanTel. CBsS3M B OHOIIEHO3E.
9KOCHCTEMBI Okonoruyeckne cucreMsl (9kocucreMmsl). Ilonstue 06 »skocuctemMe U OuOreoneHo3e.
QOyHKIMOHATBHBIE KOMITOHEHTBI SKOCHCTEMBI: MPOAYICHTHI, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopot BeriecTB M MOTOK 3HEPTUU B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie menu u ceru. OCHOBHBIE IOKAa3aTeNd 3KOCHCTEMBI: Onomacca,
OPOAYKIMS. DKOJIOIMYECKUE MUPAMUIbI: MPOIYKIIMH, YUCIEHHOCTH, OMomacchl. CBOHCTBa
HKOCHUCTEM: YCTOMUHUBOCTD, CAMOPETyJsiius, pazsutue. CyKieccus
Tema 9.2. CopepxaHue yaeOHOro MaTrepuana 2
[Tpupousie [TpupoaHble 3KOCHUCTEMBI. OKOCHUCTEMBI peK M 03€p. ODKOocHCTeMa XBOMHOTO WU
9KOCHCTEMBI HIMPOKOJIMCTBEHHOTO neca. AHTpOTIOTeHHBIC HKOCHUCTEMBI. ATPOIKOCHCTEMBI.
VYpboskocucrembl. buonornyeckoe M XO3AHCTBEHHOE 3HAUYEHUE arpodKOCHCTEM U
ypOoskocucteM. buopasznoobpasue kak (aktop yctoWuyuBocTH 3KOocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3Ho00pa3us Ha 3emiie
Tewma 9.3. CopepxaHue y9eOHOT0 Marepuala 2
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 oOparHas CBs3b B Omoctepe. KpyroBopoTsl BemiecTB u
OMOTreOXMMHYECKHE IMKJIBl DSJEMEHTOB (yriepoja, a3ora). 30HAJIBbHOCTH Ouocdepsl.
OCHOBHBIE OMOMBI CYIIH
Tema 9.4. IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE COJEpP:KaHue (CoAepKAHNE NPUKJIATHOI0 MO1YJIs1) 2
Bnusinne YenoeuecTBo B Onocdepe 3emiu. AHTpororeHHble u3MeHeHus: B 6uocgepe. [mobanbHble
AHTPOITOTEHHBIX skosoruueckue mnpobnemsl. CocyliecTBOBaHME NpUPOIbI M denoBeuecTBa. CoxpaHeHHE
¢dakTopoB Ha O0uopa3HooOpa3us Kak OCHOBa ycToiuumBocTH Ouocdeprl. OcCHOBa palMOHAIBLHOTO
ouochepy yIIpaBJICHUS TPUPOTHBIMHI PECYPCAMU U UX UCTIOIb30BaHue. JJOCTHKEHNsT OMOJIOTHI U OXpaHa

OPUPOIBI
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ITpakTrueckoe 3aHsaTHE (Ha BRIOOD MPENogaBaTes)

Ne 12 «OTx0ab! TPOU3BOACTBAY

WM «KOJIOTHYECKHUEe aCIIEKThI MPOPECCUOHAIBHOM 1eATeTbHOCTH
i «[IpodunakTika npodhecCHOHATBHBIX 3a00ICBaHIIN

win «BausiHue Npou3BOICTBEHHBIX ()aKTOPOB HA OPraHU3M UYEIOBEKa»

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

IIpodeccrnonaibHO OpUEHTHPOBAHHOE COepP:KaHue (CoAepKaAHNe MPUKJIATHOT0 MOYJIs1)

3110poBbE U ero coctapistonire. PakTopbl, MOJOKUTEIBHO U OTPULATENBHO BIUAIOLINE HA
opranusM 4yenoBeka. IIpoOieMa TEXHOTEHHBIX BO3JICHCTBHH Ha 3]I0pOBbE UEIOBEKA
(371eKTpOMAarHUTHbIE IMOJIs, OBITOBAs XHMMHS, H30BITOYHBIC IIyMbl, pagvalus U T.IL.).
ApnanTanusi opraHusma 4ejgoBeka K (akropaMm OKpyxawoomed cpeabl. IIpuHumnb
dbopmupoBaHus 310poBbecOeperaroniero nopeaeHus. Gusznyeckas aKTUBHOCTb U 37J0POBBE.
brnoxummueckre aclieKThI panrOHAJILHOI'O IMMTAHUS

JlaGopaTopHble 3aHATHS

Ne 3 «YmMcTBeHHAs pabOTOCIIOCOOHOCTE)

win «BnusiHue abnotudeckux (pakTopoB Ha UeIOBEKa» (B KaUeCTBE TPUITEPOB, CHIKAIOIINUX
paboTOCIOCOOHOCTh,  MCIOJB30BaTh  YCIOBUS  OCYIIECTBIEHUS  MPO(ecCHOHANBHOM
JeATEIbHOCTH: IIIyM, TEMIIepaTypa, pu3ndeckas Harpys3Ka u T.1.)

Pa3nen 10. Cesekiusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHHU

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, mramMM. COBpPEMEHHBIE METOJBI
CEJIEKIUU. MaccoBblit
U UHAWBUIYAJIbHBIH OTOOpPHI B CEJIEKLIMM pAacTeHHH M S>KUBOTHBIX. OIlEHKa 3KcTepbepa.
bnuskopocTBeHHOE CcKpelrBaHue — MHOpuAMHr. Yucras nuHus. CKpeliuBaHUE YHUCTHIX
auHui. T'ereposuc, uimu ruOpuaHas cuina. HepoicTBeHHOe CKpellMBaHWE — ayTOPUAMHI.
Otpanénnas rubpuamzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 U IOJIy4eHHe
NOJUIUIONA0B. JIOCTHKEHNS CENEKIIUN PACTEHHM, )KUBOTHBIX U MUKPOOPTraHU3MOB

Tema 10.2.
OCHOBEI
OMOTEXHOIIOTUH

buorexHomoruss Kak oOTpacib IPOU3BOJCTBA. ['€HHAas WH)KEHepUsA. OTamnbl CO3JaHUsA
pexomOuHanTHOM JIHK u Tpancrennbsix opranusmoB. Kierounas unnxkenepus. Kierounsie
KYJBbTYpBI. MUuKpOKIIOHaIBbHOE pa3MHOXEHHUE pacTeHuN. KitonnpoBanue
BBICOKOITPOYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE M ITUYECKHE
npo6sieMbl. 'MO — reneTndeck 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. Metobl 0MoTeXHOIOTHH. OOBEKThI OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHUECKUX
U TEHETHMYECKMX OJKCIepuMeHToB. [IpaBuia moumcka ¥ aHanu3a OMOIKOJIIOTHYECKOM
nHpopmanuu

U3 pa3IMYHBIX MCTOYHUKOB (Hay4yHas U yuyeOHO-HayuyHas JINTEpaTypa, CPEACTBA MAaCCOBOU
nHpopmanuu, cetb IHTEpHET U Ipyrue)

ITpakTHueckoe 3aHATHE 2
Neo 13 Keiicel Ha aHanu3 WHGOPMAIIMK O HAYYHBIX JOCTHXKCHHSIX B 00JIACTH TEHETHYECKHX
TEXHOJIOTHH, KJICTOYHON MH)KCHEPUH, TUIIEBBIX OMOTEXHOJIOTUH.
Ne 14 3ammra keiica: mpeacTaBlieHUE pE3yJIbTAaTOB pEIICHUS KEWCOB (BBICTYIICHUE C
MIPE3CHTAILINECH )
Pasznen 11. Pernenue KeiicoB B 00,1aCTH OMOTEXHOJIOI U 6
Tema 11.1 IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIep:KaHNe (CoAepKaAHUe MPUKJIATHOI0 MOIYJIsl) 6
buorexnonoruu Pa3Butne OuOTEXHOJNOTMH C€ NPUMEHEHHEM TEXHUYECKUX cucrteM (OMOMHXKEHepus,
U TEXHUYECKUE OouounHpopmaTtuka, OMOHMKA) W WX NPUMEHEHUE B KH3HU YEIOBEKa, MOHUCK M aHalu3
CUCTEMBbI UH(POPMALIUU U3 Pa3IMYHBIX UICTOYHUKOB (Hay4YHas M yueOHO-HAaydHAas TUTepaTypa, CpeIcTBa OK-01, OK-02,
mMaccoBoi nHbopMmaiuu, cetb HTEpHET U pyrue) OK-04, OK-07
ITpakTHueckue 3aHsTHS 4
Ne 15 Keiicbl Ha aHanu3 uHOpMaMU O pPa3BUTUHM OUOTEXHOJOTUMH C MPUMEHEHHEM
TEXHUYECKUX CUCTEM (II0 MUHM-TPYIIIIaM).
Ne 16 3ammra kefica: mpencTaBlieHHE pe3yJIbTaTOB PEIICHHUS KEHCOB (BBICTYILICHHE C
pe3eHTaIe)
IIpomexyTounas arrectaums (TupdepeHIIMPOBaHHBIN 3a4ET) 2
Bceero: 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, IMMOJBOIKON U OTBEJICHUEM BOJIbl, CAHTEXHUKOMH,
ANEKTPUUECKUMHU PO3ETKAMU, aBTOMAaTaMU aBapUMHOTO OTKIIOYEHHUS TOKa),
71a00paTOPHBIN OCTPOBHOW CTOJN (JABYXCTOPOHHUM, C 3aIIUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKUM TMOKPBITUEM, HAJCTOJBEM, C IOJCBETKOM M 3IEKTPUUYECKUMU
pPO3ETKaMH, IMOJBOJAKON 1 OTBEIEHUEM BOJIbI U CAHTEXHHMKOIN), CTYJ J1a0OpaTOPHBIA
ITIOBOPOTHBIN, PETYJINPYEMBIN IO BBICOTE.

[IpumepHBIii  TepedeHb  JEMOHCTPALIMOHHOTO M J1a00paTOpHOTO
o0opy10BaHUs.

JleMOHCTpanoHHOE 000pYA0BaHUE U MPUOOPHI:

— KOMIUIEKT BJIAXHBIX MPENAPATOB IEMOHCTPALIMOHHBIN

— KOMIUIEKT TepOapHeB MO CHUCTEMAaTHUKE PACTEHUH C ONpeleauTebHbIMU
KapTOYKamMu

— KOMIUIEKT KOJUICKIUNA 1EMOHCTPALIMOHHBIN

— U(POBON MUKPOCKOTT OMHOKYJISIPHBIN (C KaMepoi)

JlaGopaTopHO-TEXHOJOTUUYECKOE obopynoBaHue (;1abopaTopHoe

o0opynoBaHue, MpuOOPbI, HAOOPHI JJI SKCIIEPUMEHTA, UHCTPYMEHTHI):
— MOJENH, MYJISKU, alllUIUKAUN
— KOMIUIEKT MOJIEJIEN-ANTIIUKALIMA TEMOHCTPALIMOHHBIN
— KOMIUIEKT aHATOMUYECKUX MOJeJIel IEMOHCTPALlMOHHBIH
— Ha0O0p MaTICOHTOJIOTUYECKUX MYJISKEH
— KOMIUIEKT OOTAaHUYECKUX MOJIeTICH JeMOHCTPAIMOHHBIN
— KOMIUIEKT 300J0THYECKUX MOJAEIEN JEMOHCTPAOHHBIN
— 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 151 oPopMIICHUS KaOnHeTa
— 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
— 1mKad A xpaHeHust 1abopaTOpHOU MOCY AL/ TIPUOOPOB
— 11a0OpaHTCKUI CTOJ
— CTyJ JJabOopaTOpHBIN
— KOMIUICKT epIlei st MbIThs TaO0OPaTOPHOM MOCY/IbI.
[IpumepHbIli MepeyeHb OEMOHCTPALMOHHOTO M JIabOpaTOpHOro OO0OpyAOBaHUS
HOCHUT PEKOMEH/IaTeIbHBIN XapaKTep.
3.2. MapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl
Jlns  peanuzanuu  NPOrpaMMbl  JUCHMUIUIMHBL  OMOIUOTEYHBIN  (POH.
o0pa30BaTeIbHON OpraHU3alMM JIOJDKEH MMETh TeYaTHBIC W/WIM DIICKTPOHHBIC
y4eOHUKH U pa3pabOoTaHHbIE B KOMIUIEKTE C HHMMHM ydeOHble mocoOus (mpu
HaJM4YuM), JOMYIICHHbIE K HCIIOJb30BAaHUIO TMPH Pean3alii 00pa30BaTEIbHBIX
porpamMMm CpenHero mnpodecCHOHATBHOTO 00pa30BaHUs, pPEATM3yeMbIX Ha 0Oaze
OCHOBHOTO 00111eT0 00pa30oBaHUs.
[Ipu peanmuzaruu TPOrpaMmbl TUCHUTLIUHBI BO3MOXXHO HCIIOIH30BaHUE
AJIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, JOMYIICHHBIX K HMCIIOJIb30BAHUIO TPHU

peanuzanuu 00pa3oBaTeNbHBIX MPOTPaMM CPEIHETO 00IIero 00pa3oBaHus.

24



4. KOHTpOJIb M OLIEHKA Pe3yJ1bTATOB 0CBOCHHS 0011e00pa30BaTe/IbHOI

JTUCIHHUILINHBI

KonTtpoais W omeHka pe3yiabTaTOB OCBOEHHUs 001e00pa3oBaTebHON

JAUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha (opmupoBaHHe OOHIMX U MPOdEeCCHOHATBHBIX KOMIIETEHLUN MO pasjenam U

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oo6masi/mpogeccuoHanbHAS
KOMIIeTeHIUsI

Pa3zpgen/Tema

Tun OIICHOYHBIX

MeponpusTHs

OK O0l. BsiOuparh cmocoObl
pelreHus 3a1a4
npodeCCHOHATLHON
JESATSIILHOCTH TTPUMEHUTEIBHO
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/c®, 9.5IT-o/c, 10.1,
10.2, 10.3IT-0/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
camocrosTelbHas paboTa
IIpencraBienne  pe3ynbTaToOB
MPAKTUYECKUX paboT
KonTtposnbHble paboTh

3amuTa TBOpUYECKUX padoT

3amura WHIMBUyaTIbHbBIX
MPOEKTOB
Brimmonnenue 3aJaHul

MMPOMEXKYTOUYHOM aTTECTAUH

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

COBpPEMEHHBIC cpeacrsa | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | Bonpocam JIeKIHH

TIOUCKa, aHanmu3a |73 g1 82 9.1-9.3, | Paspaborka MeHTaNbHOM

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

TEXHOJIOTUH JUIS BBITOTHEHUS [IpencraBienue pe3ynbTaToOB

3a1a4 npodeccroHanbHON MPAKTUYECKHUX paboT

JeSATeIbHOCTH [TpencraBieHne yCTHBIX
COOOIIIEeHUH ¢ Mpe3eHTalueH,
MOJITOTOBJICHHBIX 10 TIEPEYHIO
HCTOYHHUKOB,
PEKOMEHTI0BaHHBIX
peroiaBaTeseM

OK 04. D¢ dextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxaeHne 0 BOIpocam

B3aMMO/ICIICTBOBATH U pabOTaTh
B KOJIJIEKTUBE U KOMaHJE

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

JIEKITNH

3 TIpodeccroHANBEHO OPHEHTUPOBAHHOE COEPIKAHUE (COINEPIKAHUE TIPUKIIATHOTO MOIYJIs)
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9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1IT-0/c

[IpencraBienue pe3ynbTaTOB
NPaKTUYECKUX paboT

3amuTa TBOPUYECKHUX padoT
3aIJ_II/ITa HHAUWBHUAYAJIbHBIX
MIPOEKTOB

OK 07. CopaelicTBOBaTh
COXpaHEHUIO OKPY KaIOIIIeH
Cpelbl, PEeCypcocOEpeKEHUIO,
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-o/c, 11.1IT-0/c

OO6cyxeHue 1mo Borpocam
JEKIUU

Pa3pabotka rioccapus
3anoiHeHue  CpPaBHUTEIbHBIX
TaOJIuUIL

TectupoBanue

VYerHbli onpoc

JIUKTaHT Ha WHCIOJIb30BAHUE
apryMeHTOB, OHOJOTUYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue  pe3ynbTaTOB
MPAKTUYECKHUX padoT
KoHnTponbHble paboThl

3amuTa TBOPUYECKHUX padoT
3amura WHIMBUTYaTbHBIX
MIPOEKTOB

Brimonnenune 3amanuit
MIPOMEKYTOUHOM aTTeCTaINH
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