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1. O0mas xapakTepuCTHKA NPUMEPHO padouell MPporpaMMbl
001eo0pazoBaTeIbHOM TUCHUILVIMHBI «brosorus»

1.1. MecTo 1MCOMIVIMHBI B CTPYKTYpe o0pa3oBaTteabHoii nporpammsel CIIO:

ObmeoOpazoBatenpHas aucuuminHa «buonorus» sBnsercs o00sA3aTeNbHON YaCThIO
0011e00pa30BaTeIbHOrO IUKIa 00pa3oBaTeNbHON mporpammsl B cooTBerctBUn ¢ ®I'OC CIIO
no crenranbHocTu 21.02.19 3emieycTpoiicTBO

1.2. Ileau ¥ iIaHUpYeMble pe3ybTaThl 0CBOCHHUS AU CHUIIHHBI:
1.2.1. Heap AMCHUTIHHBI

Copep:xanne MporpaMMbl 00IIe00pa3oBaTEIbHON JUCIHUILTUHBI «BHOIOTHs» HAMIPaBICHO
Ha JIOCTH)KCHHE PE3YNIbhTAaTOB €€ M3ydeHus B cooTBercTBHHM ¢ TpeboBanusimu ®I'OC COO ¢
yueroMm TnpodeccuonansHoil HampaBineHHoct PI'OC CIIO. Illens wu3ydeHHS AUCIHUILTAHBI
«buonorusi» Ha 0a30BOM ypOBHE — OBJaJeHHE OOYUYaIOIIMMHUCS 3HAHUSMU O CTPYKTYpHO-
(YHKLIMOHATIBHONH OpraHM3allMM >KUBBIX CHUCTEM pA3HOTO paHra W MPHOOpPETeHHE YMEHUM
MCIIOJIb30BATh ATH 3HAHUS 111 TPAMOTHBIX JEHCTBHI B OTHOLIEHUN OOBEKTOB KUBOM MPUPOIBI U
pelIeHHs pa3IMYHbIX KU3HEHHBIX MPOOIeM.
JlocTrxeHne Leau U3ydyeHus AUCUUIUIMHBL «buojorus» Ha 6a30BOM ypoBHE OOeCeurBaeTCs
pelIeHreM CIEAYIONINX 3a1ay:
e 0ocBOeHHE OOYYaIOIIMMUCS CUCTEMbl 3HAHUM O OMOJIOTUYECKUX TEOPUSIX, YUEHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIIOTE3aX, TMpaBWJAX, CIYKallUX OCHOBOH i  (HOpPMUPOBAHHSA
NpPEICTAaBICHUNA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAay4yHOro IO3HAHMS,
CTPOEHUH, MHOTO0OOpa3sMy U OCOOEHHOCTSX MHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alllu,
BBIJIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;
e (¢dopMupoBaHHE Yy O0OYyYarOIIMXCS MO3HABATENbHBIX, HHTEIVIEKTYalbHBIX M TBOPUYECKHUX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMYTSIX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3IJIAOB,
ueH 1 MOIX00B K U3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;
® CTaHOBJICHHE y OOydaroumuxcsi o0meil KynbTyphl, (PYHKIIMOHAILHOW TPAaMOTHOCTH, Pa3BUTHE
YMEHUH OOBSCHATH M OLIGHUBATH SBJICHUS OKPYKAIOIIETO MUPA KUBOW MPUPOABI HA OCHOBAaHHH
3HAHUU U OIbITA, MOJYYEHHBIX IPU U3YYEHUU OMOJIOTUH;
e (QopMUpOBaHHE Yy OOYYAIOIIMXCS YMEHUU WLTIOCTPUPOBATh 3HAYCHHE OHMOJIOTHYCCKHX
3HaHUH B TPAKTHUYECKOW JEATENHOCTU 4YeNOBEKa, Pa3BUTHUM COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;
e BOCHHUTaHUE YOSKAEHHOCTU B BO3MOKHOCTH MTO3HAHUS YETIOBEKOM KUBOU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOr0 OTHOIICHHUS K HEH, COOMIOJCHUS 3TUYECKUX HOPM IpH
IPOBEJICHNH OMOJIOTUYECKUX UCCIIeI0BAaHUM;
® OCO3HAHHE IICHHOCTH OHMOJIOTMYECKHX 3HAHUHM IS TOBBIIICHHS YPOBHS SKOJIOTUYECKON
KYJIBTYpPBI, U1l GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
® [pUMEHEHHE MPHOOPETEHHBIX 3HAHUW W YMEHHH B TOBCEIHEBHOM KHU3HU U1 OLEHKU
MOCJIC/ICTBHM CBOEHW NEATEILHOCTH IO OTHOIICHHWIO K OKpYXKarolei cpene, cOOCTBEHHOMY
3J10pOBbIO, 00OCHOBAHHE U COOIIOICHUE Mep MPO(PUIAKTHKH 3a00JI€BaHHIH.

1.2.2. IInaHupyemble pe3yabTaTbl OCBOCHHSI 001Ie00pa30BaTeNbHON IUCHUILIUHBI B
coorBercTBMU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oo6mue xomnerennuu (nanee — OK) u npodeccuonanpupie kommereHiuu (ganee — 1K) ®IOC
CIIO B cooTHeceHUM C JTUYHOCTHBIMU, METANPEIMETHBIMU M MPEIMETHBIMU pe3ylIbTaTaMu
o0yuenus 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrapieHsl B TAOIUIE:



Koam
HAUMEHOBaHME
(popmupyembIx
KOMIIeTeHIN

[InanupyemMble pe3ybTaThl 0CBOCHHS THCIUTIIHHBI

O0mmue

JAucnunimHapHbie

OK 01. Beibupatp
CIOCOOBI perieHus
3ama4y
npodecCHOHATbHON
JeSITeIbHOCTH
PUMEHHUTEIBHO K
pPa3TUYHBIM
KOHTEKCTaM

JIM9HOCTHBIE PE3YAbTAThl JIOJKHBI
TPYJIOBOTO BOCITUTAHMUSI:

- TOTOBHOCTh K TPYAY, OCO3HAHHME ILIEHHOCTH MAaCTEpCTBa,
TPYIOTIOOHE;

- TOTOBHOCTh K aKTHUBHOHM JEATCIBHOCTH TEXHOIOTHMYECKOM
n COLMAILHOU HaIpaBJIEHHOCTH, CITOCOOHOCTD
WHUIIUHPOBATH, JIAHUPOBATh U CAMOCTOSITEIIFHO BBITIOJIHATh
TaKylo JIeSITeIbHOCTD;

- MHTEpeC K pasnuuHeiM chepaM MpodhecCHOHAIbHOM
JeITEIILHOCTH.

MertanpeamMeTHbIe pe3yabTaThl TOJDKHBI OTPAXKaTh:
OBnaneHne yHUBEPCATbHBIMH YICOHBIMU MTO3HABATEIIBHBIMH
JCUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

- CaMOCTOSITENIbHO (OpMyNTHpOBaTh W aKTyaJU3UPOBATH
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIECTBEHHBIA MPHU3HAK WJIM OCHOBaHUS
JUTSl CpaBHEHUS, KJTacCU(UKAIUU U 0000IICHUS;

- ONPENIENSTh TN ICATEeIHHOCTH, 33/1aBaTh MapaMeTPhI

Y KPUTEPHUU UX TIOCTHKCHUS;

- BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEUHS

B pacCCMaTPUBAEMBIX SIBJICHUSX;
- BHOCUTh KOPPEKTHUBHI B
COOTBETCTBHE PE3YJIHTATOB
MIOCJICACTBHI ACATECILHOCTH;

0) 6a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

- BIIAJICTh HaBBIKAMHU Y4E€OHO-HCCIIEIOBATEIBCKOM

U TPOCKTHOW JEeATEIBbHOCTH, HaBBIKAMHU PpPa3pelICHUS

OTpaXaTb B YacCTH:

JACATCIIBHOCTh, OICHUBATH
neisiM, OLNCHHUBAaTb PHCKHU

ITP6 1. ChopmMupoBaHHOCTH 3HAHHIA O MECTE€ W POIH OHUOIIOTHUH
B CHCTEME HayJyHOTO 3HaHUS;()YHKIHMOHAIBFHOW TPaMOTHOCTH
YeJoBeKa IS PEIICHUs KU3HEHHBIX TPOOIIeM.

[1P62.ChopMUpPOBAaHHOCT yMEHHUS PACKPBIBATh COJICP)KAHHE
OCHOBOITOJIararomimx 6I/IOJ'IOI‘I/I‘ICCKI/IXT€pMI/IHOB u HOHATHH:
KW3Hb, KIIETKA, TKaHb, OpraH, OpPTaHW3M, BUJ, MOIYJISIUS,

IKOCHCTEMa,0MOIIeH03, Onocdepa; MeTabonn3M (0OMEH BEIECTB

W TPEBpalllEHUE  DHEPruu),  TroMeocTa3(camMoperyJssius),
OuocuHTe3 OesiKa, CTPYKTYpHas OpraHM3alus XHUBBIX CHCTEM,
TIMCKPETHOCTD, CaMOpETyJIsLus, CaMOBOCIIPOM3BEICHHUE
(penponykiusi), HACJIE/ICTBEHHOCTD, U3MEHYHBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsS OpraHU3AIHS.

IIP6 3.ChopMupoBaHHOCTH YMEHHS paCKpbIBaTh COJAEpIKaHUE

OCHOBOIIOJIAraroIrux OMOJIOTMYECKUXTCOPUH W THIOTE3:
KJIIETOYHOM, XPOMOCOMHOW, MYTallHOHHOM, 3BOJIIOLMOHHOM,
MPOUCXO0XKICHUS KU3HUU YETIOBEKA.

[1P64. CdhopMupoBaHHOCTD YMEHHUS pacKpbIBaTh

OCHOBOIOJIaralonye OUOJOTUYECKUE 3aKOHBI HW3aKOHOMEPHOCTH
(I'. Menpens, T. Moprana, H.W. Basunosa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl uXx TpUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

[TPGS.ITproOpeTeHne ompiTa TPUMEHEHUS OCHOBHBIX METOJ/OB
HAYYHOTO MMO3HAHUS, UCTIOIh3YEMbIX BOMOIOTHH: HAOIIOICHUS

Y ONMCAHMS KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHHI; OpraHu3alun
UTIPOBEJICHUST OMOJIOTUYECKOTO AKCIIEPHMEHTa, BBIIBUKCHUS
TUIOTE3,  BBISBICHHUS  3aBUCUMOCTH  MEXKAYHCCIIEIyEeMbIMU
BEIMYMHAMHU, OOBSICHEHHS  MOJNYUYEHHBIX  pPE3ylIbTaTOB U
dbopMynupoBaHUsS BBIBOJIOB C HCIHOJB30BAaHHEM  HAYYHBIX
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npo0Jem;

- BBIABJIISATH MMPUIUHHO-CIICACTBCHHBIC CBA3U u
aKTyaJIH3UpOBATh 3a/a4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHHS,
HaxXoauThb APTYMCHTBI JJISL J0Ka3aTcJIbCTBa CBOUX
YTBEP)KICHHIA, 3a71aBaTh TapaMeTPhl M KPUTEPUU PEIICHUS;

- AHaJIM3UpoOBaTh MOJYYCHHBIC B XOJC PCIICHUA 3aaadyu
pe3yabTaThl, KPUTHYECKH OILEHUBATh WX JIOCTOBEPHOCTH,
IMPOTrHO3UPOBATH UBMCHCHHUC B HOBBIX YCIIOBHUAX,
pa3pabaThIBaTh IUIaH PEUICHUS MPOOJIEMBI C YU€TOM aHalln3a
HUMEIOLIUXCA MaTEPUaAIbHBIX U HEMAaTEPHUAIIBHBIX PECYPCOB;
-- yYMeThb TIIEPCHOCHTH 3HAHHWS B IIO3HABATEIBHYIO U
MPAKTUYECKYIO 00JaCTH KUZHEIEATEIILHOCTH,

- YMETh HMHTETPHUPOBATH 3HAHWS W3 PA3HBIX IPEIMETHBIX
oOJacreii;

- BBIIBUTATh HOBBIC HWJCH, TpeaiaraTh OpPUTHHAIBHBIC
MOJAXObI U PELLICHUS

MOHATHI, TEOPHUIT U 3aKOHOB.

[TP66.ChopMUPOBAHHOCTh yMEHUS BBIICNIATH CYIIICCTBCHHBIE
OpU3HAKW  BHUPYCOB, KJIETOK  TPOKApHOTH  SYKapHuOT;
OIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHWU3MOB, BHJIOB,
OMOTeoIeHO30B M IKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIIECTB W TIPEBpAIICHHsS] DSHEPrUU B KIETKe, (HOTOCHHTE3A,
IUIACTUYECKOTO U DHEPreTHMYECKOro OOMEeHa, XEeMOCHHTE3a,
MHUTO3a, Mei03a, OIIOJOTBOPEHHS, DPAa3BUTHUSH Pa3MHOKEHUS,
WHIVMBUIYAJIbHOTO Pa3BUTHs opraHu3Ma (OHTOreHe3a), 60phObI 3a
CYIIECTBOBaHME, €CTECTBEHHOro OTOOpa, BUA000Pa30BaHUS,
IPUCTIOCOOJICHHOCTH OPraHW3MOB K cpele OOWTaHUs,BIUSHUS
KOMIIOHEHTOB ~ DKOCHCTEM, AaHTPONOTEHHBIX HM3MEHEHUH B
9KOCUCTEMAaX CBOEH MECTHOCTH,

KPYrOBOpOTa BEIIECTB M MIpeBpalleHIe YHepruu B buocdepe.
[TP67.ChopMUpPOBAaHHOCT YMEHHS TPHUMEHSATH IOJTYYCHHBIC
3HaHUS JJI1 OOBSICHEHHS] OMOJOTUYECKUXIIPOLIECCOB U SIBICHUM,
JUTS IPUHATHS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM KU3HU

¢ 1enproobdecneueHust 6e30MacHOCTH CBOETO 370POBBS U 3/I0POBbS
OKPYKaIOIIMX JIIOJIeH, COOIIOACHUA3I0OPOBOrO 00pasza >KU3HH,
HOPM T'PaMOTHOT'O TOBEJICHUS B OKPY>KAIOIIEH MPUPOIHON CpELE;
MOHMMAaHUE HEOOXOIUMOCTH  WCIIOJIb30BAHUS  JTOCTHIKEHUI
COBPEMEHHOUN OHOIOTMH M OMOTEXHOJOTUHIJIA PALUOHAIBHOTO
MPUPOIOTIOTB30BAHUSI.

[TP68.ChopMUpOBaHHOCTH yMEHHS pemaTb OWOJOTUYECKUE
3a/1a4¥, COCTABIISATh TCHOTUITUIECKHECXEMBI CKPEIIIMBAHS

JUIsL pa3HBIX THUIOB HAcleAOBaHUSA IMPU3HAKOB Yy OPraHHU3MOB,
COCTaBIISITh CXEMBIIEPEHOCA BEIIECTB U DHEPTHH B IKOCHCTEMAaX
(Tlenu mUTaHus, TUIIEBBIC CETH).

[MTP69.ChopMUPOBAHHOCTh ~YMEHUW KPUTHUYECKH  OIEHUBATh
nHpopMaIuo  OMOJOTHYECKOTOCOACPKAHUS,  BKJIIOYAIOIIYIO
TNICEBAOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HCTOYHHKOB (CpeicTBa
MaccoBolmH(OpMAIIMK,  HAyYHO-TIOMYJSAPHBIE  MaTepHabl);
UHTEPIPETHPOBATH ITHYECKUE ACTICKTBI COBPEMEHHBIX
UCCIIEIOBaHUM B OWOJIOTMM, MEIUIMHE, OMOTEXHOJOTHH;
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paccMaTpuBaTh I00aTBHBIEIKOIOTHUECKHIE POOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBAaTH IO OTHOIICEHHIO K HHUM
COOCTBEHHYIOTIO3UIIHIO.

[MP610. CdopMuUpOBaHHOCTH YMEHHI cO31aBaTh COOCTBEHHBIE
NUCbMEHHBIE U YCTHBIE COOOILEHHS HAOCHOBE OMOJIOrMYECKOM
uHOpMAallMd U3  HECKOJBKUX  HCTOYHUKOB,  TPAMOTHO
WCITOJIH30BATHITIOHSATUMHBIN anmnapaT OuoJI0Tuu

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpeZCTBa MIOUCKA,
aHaJM3a u
UHTEPIpETANN
uHpopManun

1 nH()OpPMAIMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHEHUS 3124
npohecCHOHABLHOM
JeSITeITbHOCTH

JIMYHOCTHBIE PE3YNbTATHl JOJKHBI
IICHHOCTH HAay4YHOTO TIO3HAHMS:
-c(hopMHUPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM
NOPaKTUKH,  OCHOBAaHHOTO  Ha  JMalore  KyJabTyp,
CIIOCOOCTBYIOIIETO OCO3HaHHIO CBOETO MmecTa
B TIOJIMKYJIBTYPHOM MHDE.

MeranpenmeTHbIE pe3yIbTaThl JOKHBI OTPAXKATh:
OBnajeHne yHUBEPCAIbHBIMH yUY€OHBIMU NTO3HABATEIbHBIMU
NEUCTBUSIMU:

B) pabota ¢ uapopmarmeii:

OTpaXaTb B YacCTH:

- BJaAeTh  HaBbIKAMM  TOJy4YeHUS  HHpOpMaLUU
U3  HWCTOYHUKOB  pa3HbIX  THUIOB,  CaMOCTOSITEIBHO
OCYIIECTBIISAITh  MOMCK, AaHalli3, CHUCTEMaTH3alui0 U

UHTEpHpeTannio UHGOpMAIMKM pa3IMYHBIX BHJIOB M (popm
[IPEICTABIICHHUS,;

- OILIGHUWBATh JOCTOBEPHOCTH, JIETUHTUMHOCTh HMH(pOpMAIHH,
€€ COOTBETCTBHUE MPABOBBIM ¥ MOPAJIbLHO-ITUYECKUM HOpMaM

ITP6 1. ChopMupoBaHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTHHI

B CHCTEME HAay4yHOTO 3HaHUS;()YHKIHMOHAIBFHOW TPaMOTHOCTH
YeJoBeKa IS PEIICHUs KU3HEHHBIX TPOOIIeM.
[TP67.ChopMUpOBAaHHOCT YMEHHS TPHUMEHSATH IOJTYYCHHBIC
3HAHUS JJI1 OOBSICHEHHS] OMOJOTUYECKUXIIPOLIECCOB U SIBICHUM,
JUTSL IPUHSTHS TPAKTHYECKUX PEIICHUH B MIOBCEIHEBHON KU3HU

¢ 1enproobdecneueHust 6e30MacHOCTH CBOETO 370POBBS U 3/I0POBbS
OKPYKaIOIIMX JIFOJACH, COOJIOEHUS30POBOTO 00pa3a IKU3HH,
HOPM I'paMOTHOTO TIOBEJCHHS B OKpYXKAroIllel MPUPOJHON cpee;
NOHMMaHHE  HEOOXOIUMOCTH  HCIOJB30BAaHHUS  JOCTHIKECHHM
COBPEMEHHOM OHMONIOTMU U OMOTEXHOJOTHHIJIS PaAIlOHAIBEHOTO
TIPUPOIOTIOIE30BAHHS.

[MP610. CdopMUpOBaHHOCTH YMEHHH cO371aBaTh COOCTBEHHBIE
NUCHMEHHBIC M YCTHBIC COOOIIEHHUS HA OCHOBE OMOJIOTHYECKOM
uHOpMallMd U3  HECKOJBKUX  HCTOYHUKOB,  TPAMOTHO
WCITOJIH30BaTh MOHATUHHBIN anmapat OuOJIOTHH

OK 04. D¢ddexTuBHO
B3alMOJICHCTBOBATE
U paboTathb

B KOJIJICKTHBE

1 KOMaH]Ie

JInuHOCTHBIC pe3yibTaTbl MOOJOKHBI OTpaXXaTb B YaCTH:

IIEHHOCTH HAyYHOTO T[IO3HAHUS: OCO3HAHHWE IICHHOCTH
HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTH OCYI_]_IGCTBJISITB
MIPOCKTHYIO n HCCIIEI0BATEIbCKYIO JIeATEIbHOCTD
MHIUBUAYAIBHO U B IPYIIIIE.

MeranpeaMeTHbIC PE3yIbTaThl TOJDKHBI OTPAXKaTh:
OBJ'Ia,Z[GHI/Ie YHI/IBepcaJIBHBIMI/I KOMMyHI/IKaTI/IBHBIMI/I
NEUCTBUSIMU:

0) cCOBMECTHas ICITCIIbHOCTD:

[TPG5.IIpuoOpeTeHne ompITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO IMO3HAHHMS, MCIOJIB3YEMbIX BOMOJIOTHUH: HAOIIOACHUS H
OTHMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SIBIICHUH; OpraHU3aIllun
UTPOBEICHUS] OMOJIOTUYECKOTO AKCIEPUMEHTA, BBIIBIKCHHS
TUIOTE3,  BBISBICHHUS  3aBUCUMOCTH  MEXKIYHCCIICIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHS MTOJTyYCHHBIX PE3YJIbTATOB

U (HOpMyIHUpOBaHMS BBIBOJOB CHCIIONB30BAHUEM HAYYHBIX
MIOHATHH, TEOPHUI U 3aKOHOB




- IOHUMATh M MCTIOJB30BaTh MPEUMYIIIECTBA KOMAaH/THON

Y MHIUBHUIYAJILHON paboTHI,

- MPUHUMATh LIEJTN COBMECTHOM JEeITECILHOCTH,
OpraHU30BBIBATL M KOOPAMHHUPOBATH JCHCTBUA II0 €€
JIOCTMKEHHIO: COCTAaBIIATh IUIAH JEWCTBUM, paclpenenarh
POJIH C y4ETOM MHEHHH Y4aCTHHUKOB OOCYKAaTh pE3yIbTaThl
COBMECTHOH pPabOTHI

OK 07.
ConelicTBOBaThL
COXPaHEHUIO
OKpYyKaroleun

cpenbl,
pecypcocOepekeHn
10, MPUMCHSITh
3HAHUA 00
W3MEHEHUU KIIMMaTa,
MIPUHIIMIIBI
OepexKIIMBOTO
IIPOU3BO/JICTBA,

3 PEeKTUBHO
JIENCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUAX

JluyHOCTHBIE pe3yabTaThl JOJKHBI OTPa)kKaTb B YAaCTHU:
9KOJIOTHIECKOTO BOCITMTAHHUS: - c(hopMUPOBAHHOCTH
HKOJIOTUYECKON KYIbTYpPbl, IOHUMAHUE BIHUSHUS COLUATIBHO-
SKOHOMHUYECKMX IMPOILECCOB HAa COCTOSHHE MNPUPOJHOM U
COLIMANILHOM CpEeIbl, OCO3HAHWE TJIO0AIBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

- IUIAHUPOBAHME U  OCYLIECTBIICHWE  JCHUCTBUHA B
OKpYKalolllel cpefie Ha OCHOBE 3HAHUS 1EJeH YCTOMYHUBOTO
pa3BUTHUSA YEIOBEUECTBA;

- QaKTHUBHOE HENpUATHE JIEUCTBUM,
OKpYXKarolleu Cpee;

- YMEHHE MPOTHO3UPOBATH HeOaronpusITHhIC
HKOJIOTUYECKUE MOCIEACTBUS MPEANTPUHUMAEMBIX JIEHCTBHM,
MpeaoTBpallaTh UX;

- pacuidpeHue OmbITa
HaIpaBJIE€HHOCTH.
MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OsmageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
JECUCTBUSIMU:

0) cOBMeCTHasl IeSITEIIbHOCTD:

- TOHUMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOU
Y WHIUBUIYaJIbHOU PaOOTHI;

OPUHOCAIINX BpE.

NEITEIbHOCTH  DKOJIOTHYECKOHU

- MMPpUHHUMATH ueian COBMECTHOU ACATCIBHOCTH,
OpraHU30BbIBATh u KOOPJMHUPOBATH JICCTBUS
Mo €€ [JOCTHXKCHHIO: COCTaBIATh IIJIaH  JICHCTBUH,
pacnpeneniarb poiaud C Y4E€TOM MHEHUM YYaCTHUKOB

00CYXKJIaTh pe3yIbTaThl COBMECTHOUN pabOTHI

[TPG5.IIpuoOpeTeHne ompITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO ITO3HAHWSI, UCTIONBb3YEMBIX BOMOJIOTHH: HAOTIOACHUS

Y ONUCAHUS KUBBIX CHCTEM, IIPOILIECCOB U SIBJICHHIA; OpraHU3aI[ul
UTPOBENICHUS] OMOJIOTMYECKOTO OKCIEPUMEHTA, BBIIBIKCHHS
TUTOTE3,  BBISBICHHUS  3aBUCUMOCTH  MEXKIYHCCIICIyeMbIMU
BEJIMYMHAMH, OOBSCHEHUS  TOJNYYCHHBIX  pE3yJbTaTOB U
dbopMyTUpOBaHUS BBIBOJIOB C  HUCIOJIB30BAHHWEM  HAYYHBIX
MOHSATHUH, TEOPHUIT U 3aKOHOB.

[TP66.ChopMUPOBAHHOCTh yYMEHHUS BBIICNIATH CYIICCTBCHHBIE
NPU3HAKH  BUPYCOB, KJIETOK  TIPOKapUOTH  JYKapHoT;
OIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOTeOIIeHO30B U 3KOCHCTEM;0COOEHHOCTH IIPOIIECCOB OOMEHa
BEIIICCTB u MIPEeBPAIICHUS SHEPTUN B KIIETKE,
(GOTOCHHTE3a,ITACTUYECKOTO M JHEPreTHYECKOTO  OOMEHa,
XEMOCHHTE3a, MHTO03a, MeHo03a, OIUIOJNOTBOPEHUS, Pa3BUTHUSIU
pa3sMHOXCHHS,  WHAWBUIAYAIBHOTO  pa3BUTUS  OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO 0TOOPA,
BHUJ1I000pa30BaHMs, TPHUCITOCOOJEHHOCTH OPTraHU3MOB K Cpeje
OOUTaHUS,BIMSIHASI KOMIIOHEHTOB JKOCHCTEM, aHTPOTOTECHHBIX
W3MEHEHMI B SKOCHCTEMaX CBOEH MECTHOCTH,

KPYrOBOpOTa BEIIECTB M MIpEeBpalleHre YHeprun B buocdepe.
[TP67.ChopMUpOBAaHHOCT YMEHHS TPHUMEHSATH IOJTYYCHHBIC
3HAHUS JJI1 OOBSICHEHHS] OMOJOTUYECKUXIIPOLIECCOB U SIBICHUM,
JUTS. TIPUHSATHS TPAKTHYECKUX PEHICHHH B TIOBCEAHEBHOM JKU3HU
¢ 1enproobdecneueHust 6e30MacHOCTH CBOETO 3710POBbS U 3/I0POBbS
OKPYKAIOIIMX JIFOJACH, COOJIOEHUS30POBOTO 00pa3a IKU3HH,
HOPM TPaAMOTHOTO TOBEJICHUS B OKPYXKAIOUIEH MPUPOTHON CpeneE;
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HOHMMaHHE HEOOXOAWMOCTH  HCIOJBb30BAHHUS  JIOCTMDKECHHH
COBPEMEHHOM OHMONOTUU U OMOTEXHOJOTHHIJIS PaIlOHAIBEHOTO
IPUPOJIOTIOIB30BAHUS




2. CTpykTypa u coaep:xkaHue 001eo0pa3oBaTe/bHON AUCHTUNIMHBI

2.1. O0beM QM CHUIIMHBI K BUAbI YU4eOHOI padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMbl JHCHHUILINHBI 72
B T.4.

TEOPETUYECKUE 3aHATHS 47
MPAKTUYECKUE 3aHATUS 19
abopaTOpPHBIE 3aHITHS 6
OcHoBHOe coep:kaHue 60
IpodeccnoHanbHO OPUEHTHPOBAHHOE CO/lePKaAHUE (COAepKaHUe 10
NPUKJIATHOTO0 MOYJIs1)

IIpomexyTounas arrectaums (IuddepeHIIpOBaHHBIN 3a4eT) 2
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2.2. TeMaTu4yeCKMil IJIAH U COAEPKAHME JUCUUIIIHHBI

dopmMupyemblie
HaumeHoBaHue Conepxanue yueOHOro Mareprasa (0CHOBHOe M NPo¢ecCHOHAILHOOPUEHTHPOBaHHOEe), | O0beM O —
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aAHATHS, IPUKJIATHOA MOXYJIb (MPU HAJTMYMH) 4acoB
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Pa3nea 1. buonorns kak Hayka. ZKuBble cHCTeMbl H HX OPTaHU3ALHSA 2
Tema 1.1. Coneprxanue yueOHOro MaTepuasa 2
buonorus buonorus — Hayka o xuBoi pupoje. CBa3u OHOJOTHH ¢ 0OIIECTBEHHBIMH, TEXHUYECKUMH 1
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMH, Gpuiocoueid, peluruen, STUKOH, 3CTETUKON U MPaBOM.
OO6mas Pons Owomormum B (opmMupoBaHMM COBpPEMEHHOW HaydyHOW KapTwHbl Mupa. Cucrema
XapaKTEepUCTUKA OMOJIOTHYECKUX HAYK.
YKU3HU MeToapl MO3HAHUS KUBOM MpHUPOAbI (HAOIIOAEHHE, SKCIIEPUMEHT, ONMUCAHHE, U3MEpPEHUE, OK-02
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa TaHHBIX ).
JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT n3ydeHust ononaoruu. OTIuYNe )KUBBIX CHCTEM
OT HeopraHuyeckoi nmpupoasl. CBOHCTBa GMOCUCTEM U UX pa3HOOOpasue.
YpoBHH OpraHu3alu OuocucTeMm: MOJIEKYJISIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIH, TMOMYIALMOHHO-BUIOBOM, 3KOCHCTEMHBIH (OMO - TEOICHOTHYECKUiN),
onocdepHbIi
Pa3znen 2 Xumuvecknii COCTaB M CTPOEHUE KJIETKH 10
Tema 2.1. Coneprxanue y4eOHOr0 MaTepurasa 2
XUMHUUYECKUH COCTaB | XUMUYECKUN COCTaB KJIETKU. XHUMHYECKHE 3JIEMEHTHI: MaKpOdJIEMEHTBI, MUKPOAJIEMEHTHI.
KJIeTKU. Bona Bonga m munepanpHble BemiecTBa. OYHKIIMM BOABI U MUHEPAJbHBIX BEIIECTB B KJIETKE.
U MUHEpAJIbHBIE [Tonnep>kaHue OCMOTHYECKOTO OaiaHca
BCIICCTBA [TpakTruyeckoe 3anarue Ne 1 «buojoruueckas pojb MUHEPAIbHBIX BEIIECTB B 00ECIIEUCHUN 1
KHU3HEIESATEIbHOCTH OPraHU3MOB, MPOSIBICHUS JricOagaHca MUHEPAIbHBIX AJIEMEHTOBY
Tema 2.2. Coneprxanue yueOHOro MaTepuasa 4
buonornueckun benku. CocraB u cTpoeHue 0eaKoB. AMUHOKHUCIOTHI — MOHOMEPHI OenkoB. HesameHnMeble
Ba)KHBIE XUMMYECKUE | 3aMCHUMBIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpHI OEIIKOBOM
COCIMHEHMS MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoiicTBa OenkoB. buonormueckue ¢yHkuuu OenkoB. DepMeHTH — OHOIIOTHYECKHE
katanmsaTopbl. CTpoeHune ¢epMeHTa: aKTHBHBIM IIEHTP, CYOCTpaTHas CHEUu(UIHOCTS. OK-01, OK-02,
Kodepmentsl. Buramunsl. OTinunst epMEHTOB OT HEOPraHWYECKUX KaTaIu3aToOpOB. OK-04
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VYrieBonbl: MOHOCaxapuabl (IJIFOKO3a, pu003a M JIe30KCHpHO03a), nucaxapuabl (caxaposa,
JAKTO3a) M TOJMcaxapuibl (Kpaxmall, TIHKOTeH, LeJuTono3a). buonorndyeckue (yHKImu
yraeBonoB. Jlumuael:  Tpurmuuepuabl, Qocdonunuael, crepounsl. ['mapoduasHo-
runpopoOHbIe cBoiicTBa. buonormueckune ¢ynkuun unuaoB. CpaBHEHHE YIJIEBOOB,
OCIKOB M JHUMUAOB Kak HWCTOYHWKOB HHepruu.Hykmennoseie kuciorel: JJHKu PHK.
Hykneotuasl — MOHOMEpHI HYKJIeMHOBBIX kucaoT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u
¢dbyakuun PHK. AT®: crpoenne u pyHKImn

JlaGopatopusie 3anatus Ne 1 «Onpenenenue Buramuaa C B IPOAYKTaxX MUTAHUS

Tema 2.3.
CTpyKTypHO-
byHKIHOHATBHAS
OpraHu3aIus KIETOK

Copep:xanne yaeOHOTO MaTepuana

[utonorus — Hayka o kierke. Kierounast Teopust — mpuMep B3auMOJACHCTBUS e U (akToB
B HAyYHOM I103HAaHUU. MeToabl U3yueHUs KIETKU.

Knerka kak nenoctHas xuBas cucrema. OOIiue NpU3HAKKU KIETOK: 3aMKHYTas Hapy)KHas
memOpana, monekynsl JJHK kak renetuueckuii anmnapar, cuctemMa CHHTE3a Oelka.

Tunbl KJIETOK: JyKapHOTHUYecKass M Ipokapuorudeckas. (OcoOEHHOCTH CTPOEHHUs
npokapuoTHyeckon kieTku. Kierounas crenka Oakrepuil. CTpoeHHE 3YKapHOTHUYECKOU
KJ1eTKu. OCHOBHBIC OTJIMYHS PACTUTEIHHOM, KUBOTHOM M IPUOHON KieTKU. [loBepXHOCTHBIE
CTPYKTYpPbI KIETOK— KJIETOYHAas CTEHKa, TMIIMKOKaIUKC, MX (yHKiuu. IlmazmaTuueckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[Mutoruiasma u ee opranouabl. OmgHomemOpanHble opranounsl kietku: OIIC, ammapar
I'onpmxu, ymu3ocomsl. [loyaBTOHOMHBIE OpPraHOWMIBI KJIETKH: MHUTOXOHIPHH, IUIACTUIBI.
[TpoucxoxxaeHne MUTOXOHApUN M TwacTui. Buasl mmactun. HememOpaHHBIE OpraHou[bI
KJICTKH: PpUOOCOMBI, KJIETOYHBIH LEHTP, LEHTPUOJIM, PECHUUYKH, XIyTHMKH. DyHKIHUU
OpPraHoOuOB KJIETKU. BKitoueHus.

Anpo — perynsTopHbIi 1eHTp KieTku. CTpoeHHe sjpa: sijaepHas 000JI0YKa, Kapuoruia3ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBL. TpaHCIOPT BELIECTB B KIETKE

Jlaboparopupie 3anaTuss Ne 2 «CtpoeHue KIETKH (pacTeHHUs, >KUBOTHBIC, TPUOBI) U
KJICTOYHbIEC BKIIIOUCHHUS (Kpaxmall, KApOTUHOUIBI, XJIOPOIIACTHI, XPOMOILIACTHI)»

Pazgen 3. JKu3HeneaTeILHOCTEL KJIETKH

Tema 3.1.
OOMeH BellecTB
Y TIpEBpAIICHHC

SHEPIUU

B KJIETKE

Coneprxanue yaeOHOTo MaTepuaa

OOMeH BemiecTB, WM METa00IUu3M. ACCUMMIIALNS (TUTACTHYCCKUH OOMEH) M JUCCUMUISIIUS
(oHEpreTUYecKuii 0OMEH) — JIBE CTOPOHBI €IMHOTO Tpoliecca MeTabonusma. Poias 3akoHOB
COXPAaHEHHUS BEUIECTBA U DHEPrHMHM B MOHWUMAaHMM MeTabonm3ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTpOo(HBIH U TeTepoTpodHBI. Posb (pepMEHTOB B OOMEHE BEIIECTB M NPEBPAIICHUU

OK-01, OK-02,
OK-04
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sHeprun B kieTtke. PortocuHTe3. CBeToBas W TeMHOBas ¢as3wpl (orocuHTe3a. Peakium
dotocunTe3a. DPheKTUBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A JUIsl )KU3HU Ha 3eMIle.
Bnusinue ycnoBuii cpenpl Ha (OTOCHHTE3 M CIIOCOOBI MOBBILICHHS! €0 NPOAYKTUBHOCTH Y
KYyJIbTYpHBIX ~pacTeHHH. XeMOCHHTEe3. XEMOCHHTE3upymomue OakTepuu. 3HAYCHHE
XEMOCHHTE3a JUIsl )KM3HU Ha 3eMJIe.

DHepreTuveckuii 0OMEH B KJIeTKe. Paciernienne BemecTs, BbIJCICHUE H aKKyMYJIUPOBAHHE
SHEPTUM B KJIETKE. DTambl dHEpPreTudeckoro obmena. 'nmukonus. bpoxeHuen ero BHIBL.
Kucnopoanoe okucnenue, wim kieToyHoe apixanue. OxucnutensHoe (pocopumupoBaHue.
D} heKTHBHOCTH YPHEPTETUHIECKOTO OOMEHA

Tema 3.2.
Buocuures Oenka

Copep:xanne yaeOHOT0 MaTepuana

Peaknun wMarpuyHoro cuHTe3a. ['enermueckas wuHpopmarmus u JHK. Peammzamms
IeHEeTHYECKOM MH(OpMaIuu B KJIETKe. | eHeTndeckuidl KoJ ¥ ero cBoicTBa. TpaHCKpUIIIHS —
MarpuuHblii cuHTe3 PHK. Tpancmaumss — OwocuHTe3 Oenmka. ITambl  TPaHCISIUU.
KonupoBanue amuHokucaoT. Ponb pubocom B GrocuHTe3e Oenka

[IpakTtnueckoe 3anarue Ne 2 «PemeHue 3agad Ha ONpPEAEICHUE MOCIEA0BATEIbHOCTH
HyKJIGOTI/II[OB»

Tema 3.3.
Bupycsl

Coneprxanne yueOHOTo MaTeprasa

Hexnerounsie ¢popmbl )Ku3HU — BUpYCHL. Mctopust oTkpbiTHs BupycoB (/. U. MBanoBckwuii).
Oco00EHHOCTH CTPOSHHUS U KU3HEHHOTO IHKJIa BUPYCOB. bakTrepuodaru. bonesnu pacrenmii,
’KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHoaeduuura yenoseka (BIY)
— Bo3Oyautens CITN/a. TlpodunakTika pacnpocTpaHeHUs BUPYCHBIX 3a001€BaHU

Pa3nes 4. PazMHoOkeHHe M HHIUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB

Tema 4.1.
JKU3HEeHHBIN 1K
KJIETKH

Coneprxanue yaeOHOT0 MaTepuaa

Knerounblii 1uKI, WIM KU3HEHHBIA IMKI Kietku. WHTepdasza u muto3. Ilporecchr,
npotekatomue B uHTepdase. Perumkanus — peakius matpuanoro cunre3a JJHK. Ctpoenne
XpOMOCOM. XpOMOCOMHBIN Hab0Op — KapuoTUIl. JIMIIONUHBIN U TaryIONTHBIH XPOMOCOMHBIE
HaOopbl. Xpomatuabl. lluTomormyeckue OCHOBBI Pa3MHOXKEHHMS M HHIMBUAYAJIBHOTO
pazBuTHa opraHusMmoB. [Jlenenue knetkn — wmuro3. Craaum Murtosza. Ilponeccsl,
IMPOUCXOJAIIME HA PasHbIX CTaaUsAX MUTO3a. DHOJIOTMYECKHMH  CMBICI  MHUTO3a.
[Tporpammupyemasi rudesb KJIETKH - alloINTo3

Tema 4.2.
@OpMBI pa3sMHOKECHUS
OpPraHU3MOB

Coneprxanne yaeOHOT0 MaTepuaa

@®opMbI pa3MHOXKEHHS OPraHU3MOB: Oecronoe U mojoBoe. Buasl 6ecrnonoro pa3sMHOKEHUS:
JieJICHUE HaJIBOE M MIOYKOBAaHUE OJHO U MHOTOKJIETOYHBIX, CHOPOOOPA30BaHUE, BETE€TATUBHOE
pa3MHOkeHHe. MICKycCTBEHHOE KJIOHHPOBAHHME OPraHU3MOB, €0 3HAUEHUE JIJIS CEJIEKLINH.

OK-01, OK-02,
OK-04
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[TonoBoe pazMHOXeHHUE, €ero OTauYHs oT Oecmosoro. Meio3. Ctaguu meiiosa. [Iporeccsr,
npoucxodsniue Ha cragusx Menosa. IloBenenne xpomocoMm B Menose. Kpoccunrosep.
buonornueckuii cMbIC U 3HaUYeHHE Meio3a. ["ameTorenes — mporecc o0pa3oBaHUsI TTOJIOBBIX
KJICTOK Y KHMBOTHBIX. ITomoBrIe keJe3bl: CEMEHHUKHA U SIMUHUKH. 06pa3013aHHe " pa3BUTUC
MOJIOBBIX KIJIETOK — TaMeT (CHepMaTo30ui, SIMIIeKIeTKa) — CIepMaTOreHe3 U OOreHes.
Oco0eHHOCTH CTPOCHUS SIMIIEKJIETOK U criepMaTo3ouoB. OmnogorBopenue. [lapreHorenes

Tema 4.3.
NuauBunyansHOE
pa3BUTHE OPTraHU3MOB

Coneprxanue yaeOHOTo MaTepraa

WupuBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOpPHOHANBHOE pa3BUTHE (AMOpPHOTeHe3). DTambl
SMOPHOHAILHOTO PAa3BHTHSI Yy IO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHWE, TacTPYJISIHS,
opranoreres. IlocTamOpuoHanbHOE pa3BUTHE. THUIBI MOCTIMOPUOHATBHOTO PA3BUTHS:
npsiMOe, HempsMoe (JIMYMHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOpHI,
CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE ypoACcTBa. PocT m pasButue pacreHuil. OHTOreHes3
I[BETKOBOTO PACTECHUsI: IBOHHOE OIUIOAOTBOPEHHE, CTPOCHHE CEMEHH, CTAINH Pa3BUTHS

[Ipaktuyeckne 3anatust Ne 3« H}eknuoHHBIE 3a001€BaHUS U DSNUIAECMUU B HUCTOPUHU
4EJI0BEUYECTBAY.
Ne 4 «Bakuunarus kak npoduiaakTuka HHPEKIUOHHBIX 3a00JIeBaHMI»

Paznen S. HacjiencTBEeHHOCTH 1 KBMEHYNBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJeA0BaHUs

Copep:xanne yaeOHOTO MaTepuana

[IpenMer u 3amauu reHETUKH. Poiib LUTONOTUK U SMOPHOJIOTHN B CTAHOBJIICHUU T'€HETHKHU.
Bkiag poccuiickux M 3apyOeKHBIX YUEHBIX B pa3BUTHE T'€HETHKH. MeToabl TeHETHUKU
(ruOpUAOTOTUYECKHM, I[MTOTEHETHYECKUN, MOJICKYJIsApHO-reHeTnueckuii). OCHOBHBIC
TEeHETUYECKUE TIOHATHS. | 'eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3YyEMasl B CXeMaX CKpELIUBaHUI.
3aKOHOMEPHOCTH  HacJle[OBaHUsS  MPHU3HAKOB,  ycTaHOBIeHHble [.  Mengaenem.
MonorubpuiHoe CcKpemuBaHue. 3aKOH eInHO0Opa3usi TUOPUAOB MEPBOTO IMOKOJCHHSL.
[IpaBuino moMuHMpOBaHUA. 3aKOH pACIICIUICHUS TPU3HAKOB. ['MIOTE3a YUCTOTHI TaMeET.
[TomHOE M HemoNHOE NTOMUHUpOBaHHE. JurnbpuaHoe cKpelmuBaHUe. 3aKOH HE3aBHCHUMOTO
HacJIeOBaHUsl MpHU3HAKOB. lluToreHeTMyeckre OCHOBBI JUTHOPUIAHOTO CKpEUIMBAHUS.
AHanuzupyrolee ckpemyBaHue. lcnonp3oBaHME aHAIM3HPYIOIIETO CKPEIMMBAHUSA IS
oTmpe/ielIeHUs] TEHOTHUIIA 0CO0U

IIpaxtrueckoe 3ansatue Ne 5 Penienue 3aa4 Ha ONpEACIICHUE BEPOSITHOCTH BOSHUKHOBEHUS
HACJIE/ICTBEHHBIX TPU3HAKOB IIPU MOHO-, JAM-, IOJUTHOPUAHOM M aHATU3UPYIOILEM
CKpELIMBAaHUH, COCTaBICHUE T€HOTUIINYECKUX CXEM CKPEILMBAHUS

Tema 5.2.

Coneprxanue yaeOHOT0 MaTepraa

OK-01, OK-02,
OK-04
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CrermieHHOoe
HacJIEIOBaHUE
MIPU3HAKOB

CueruieHHOe  HaciemoBaHue Tmpu3zHakoB. Pabora T. Moprana mo cremnjieHHOMY
HaCJICOAOBAHUKO T CHOB. HapymeHHe CICIIJICHHUA TCHOB B pe3y.]II>TaTe KpOCCI/IHFOBepa.
XpOMOCOMHast TEOPHS HACIEACTBEHHOCTH. | eHeTHYECKHEe KapThI.

I'enetnka noma. XpoMOCOMHOE oOmpeeieHUue Mojia. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHBIE W TeTeporamMeTHbIC OpraHW3Mbl. HaciemoBaHue MpU3HAKOB, CIETUICHHBIX C
IIO0JIOM

[IpakTrueckoe 3anarue Ne 6 Pemenue 3a1ad Ha onpenesieHue BEPOSITHOCTH BOSHUKHOBEHUS
HaCJIICACTBECHHBIX IMPU3HAKOB npu CHCIINICHHOM HaCJICJOBaHUH, COCTaBJICHUC
TEeHOTUITUYECKUX CXEM CKpEIIMBaHU

Tema 5.3.
3aKOHOMEPHOCTH
NU3MCHUYHUBOCTU

Copep:xanne yaeOHOTO MaTepuana

N3menunBOCTh. BUibl N3MEHUMBOCTU: HEHACIIEICTBEHHAs U HacleAcTBeHHas. Poib cpenbl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTePUCTHUKA MOAM(PUKALMOHHOM H3MEHYHMBOCTH.
Bapuanuonsslii psg v BapuanmoHnHasi kpuBas. Hopma peakuuu npusHaka. KoanyecTBeHHbIE
M KaueCTBEHHBbIC TMPHU3HAKM HW WX HOpMa peakinuu. CBoicTBa MOAUDUKAIIMOHHON
W3MEHYUBOCTH.

HacnencTBenHasi, WM TeHOTUIIUYECKAas M3MEHYMBOCTh. KOMOWHATHBHAas H3MEHYHUBOCTD.
Meiio3 ¥ TONOBOM MPOIECC — OCHOBA KOMOWHATHUBHON HW3MEHYMBOCTH. MyTamroHHAs
W3MEHUYMBOCTh. Kiaccupukanus Myranuii: reHHbIe, XpPOMOCOMHbBIE, TeHOMHBIE. YacToTa u
NpUYMHB  MyTanui. MyrtareHHele  (QakToppl. 3aKOH TOMOJIOTHYECKHX  PSJOB B
HacyencTBeHHoM n3MeHunBocty H. M. BaBunosa

[IpakTrueckoe 3anarue Ne 7 Pemenue 3a1ad Ha onpenesieHue BEPOSITHOCTH BOSHUKHOBEHUS
HACJICACTBCHHBIX MPU3HAKOB IIPU PA3JIMYHBIX THUIIAX B38.HMO,Z[€I>1CTBPI$I T'€HOB, COCTaBJICHHUC
TEeHOTUITUYECKUX CXEM CKpEIIMBaHU

Tema 5.4.
I'eneruka dyegoBeka

Copep:xanne yaeOHOTO MaTepuana

I'eneruxka wyenoBeka. Kapuorunm uyenoBeka. OCHOBHBIE METOJbI TE€HETHUKH YEJIOBEKaA:
TCHEAIOTUYECKUI, ONM3HEIOBBIA, [TUTOTCHETUYCCKUI, OMOXMMHUYECKUN, MOJICKYIISPHO-
reHetnueckuii. COBpeMEHHOE OINpeeIeHUEe TeHOTHUIA: MOJHOT€HOMHOE CEKBEHHPOBAHME,
TeHOTUITUPOBaHUE, B TOM uucie ¢ noMoibio [11[P-ananu3a. HacnencTBennbie 3a001eBaHms
YeJIOBeKa: TEHHbIE OO0Jie3HW, OOJIe3HHM ¢ HACJIEACTBEHHOW MPEeapacrooKeHHOCTHIO,
XpoMocoMHBIe Oonie3Hn. CoMaTH4ecKHe W TeHepaTuBHbIE MyTanud. CTBOJOBBIE KIIETKH.
[Ipunnunel  370poBOTO  OOpa3a KU3HM, JAUATHOCTUKH, TPOPUIAKTAKH H  JICUCHHS
TeHETUYECKUX  OonesHed.  MeauKo-reHeTHYecKoe  KOHCYJIBTHpPOBaHHE.  3HAUYCHUE
MEJUIIMHCKON TEHETUKH B NPEIOTBPANICHUU H JICYCHHH T'€HETHYECKUX 3a00JIeBaHMI
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YECJIO0BCKAa

ITpakTnueckoe 3anarue Ne 8 «CocTaBieHHE U aHAJIW3 POIOCIOBHBIX YEJIOBEKAY

—_—

Pa3zgen 6. DBoJronoH

Has1 OHoJIOrHs

=)

Tema 6.1.
OBOJIIOIIMOHHAS
TEOpHst
H €€ MECTO
B OHosoruu

Copep:xanne yaeOHOTO MaTepuana

[Ipennochuiku BO3SHUKHOBEHHS SBOIOIMOHHON TEOPUH. DBOJIOLUOHHAS TEOPUSI U €€ MECTO
B Ouonoruu. BnusHue S5BOJIOLMOHHOW TEOPUM HA pa3BUTHE OHMOJOTMU M JAPYTHXHAYK.
CaunerenbcTBa 3BoMIONMH. [laneoHTONOrHYECKHE: TOCIIEI0BATEILHOCTD MOSBICHHUS BUOB B
MAJICOHTOJIOTUYECKOMIIeTONUCH, TepexoaHble (opmbl. buoreorpaguyeckue: CXOACTBO U
paznuuue ¢ayH U (Iop MATEPUKOB U OCTPOBOB. DMOPHUOIOTHUYECKUE: CXOJICTBA U PA3THIHS
SMOPHOHOB Pa3HBIX BHUJOB MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHbIE, PYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXUMHUYECKHE:
CXOJICTBO MEXaHM3MOB HACJICZICTBEHHOCTH M OCHOBHBIX METAa0ONMYECKHX MyTeH y Bcex
KUBBIX OPraHU3MOB.

OpomtonmonHass teopuss Y. Jlapuna. Ilpennochbuiku BO3HUKHOBEHHUS JapBHHH3MA.
JIBUkymve Ccuiibl 3BOJIIOLMUA BHAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOKEHUE MPHU
OrPaHUYEHHOCTH PECYPCOB, HEONpeneiEHHAs H3MEHYMBOCTh, 0OphOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuKpO3BOTIOLHS

Copep:xanne yaeOHOTO MaTepuana

Cunrernueckast Teopusi 3Bomoruu (CTD) u e€ OCHOBHBIC MONOKEHUS. MHUKPOIBOIIONHSL.
[Momymsimus Kak eqUHUIA BUIA ¥ SBOJIOIUH.

JBrokymue cuiabl ((hakTopbl) SBOMIONUM BHJIOB B TpHpoae. MyTallMOHHBIM MPOIECC H
KOMOMHATHBHAsI M3MEHUYUBOCTh. [lOmymsiiOHHBIE BOJIHBI U Apeid reHoB. M3omsuus u
murpamnus. EcrecTBeHHBIM 0TOOp — Hampapistonuid  ¢akrtop dBomonud. DopMbl
€CTECTBEHHOTO 0TOOpa. IIpucroco0IeHHOCT, OpraHu3MOB KakK pe3yJbTaT 3BOJIIOIHH.
[Ipumepsr mpucmocoOsieHnit y opraHu3MoB. Apomop}o3sl W uAHOamanTanuu. Bumam
BunooOpasoBanue. Kpurepuun Buga. OcHoBHbBIE (OpMBI BUJ000pa30BaHus: reorpapuieckoe,
HKOJIOTHYECKOE

Tema 6.3.
MakposBosnronus

Coneprxanue yueOHOro MaTepuaa

MaxkposBomronst. PopMbl  3BONIOLMHU:  (DUIIETHYECKAsi, MBEPreHTHas, KOHBEPIreHTHasd,
napauensHas. HeoOpatumocTs 3Bomonuu

[Ipaktuyeckoe 3anstTue Ne 9 «Omnwucanue mPHUCIIOCOONCHHOCTH OpraHu3Ma M ee
OTHOCHTEJIBHOT'O XapaKTepay

OK-01, OK-02,
OK-04

Pa3nes 7. Bo3HMKHOBeHHE 1 pa3BUTHE KU3HHM Ha 3eMuie

Tema 7.1.

| Coneprkanue yuebHOro MaTepuaia

[\

OK-01, OK-02,
OK-04
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3apoxaeHue
nu paBBI/ITI/Ie KN3HU

JloHay4yHbl€e MNPEICTABICHUS O 3apOXKIACHUM XU3HW. HayuHble rumnore3sl BOSHUKHOBEHMS
KM3HM Ha 3emiie: abMoTeHe3 U MaHchepMus. XUMHUYecKasi BOTIONH. AOMOTeHHBIH CHHTE3
OpraHWYECKUX  BEIIECTB H3HEOPraHWYECKHUX. OKCIEPUMEHTAIbHOE  IOATBEPKICHUE
XUMHAYECKOH HBoyronnd. HavanpHble 3Tambl Onosiormueckoil »somronuu. ['mmoreza PHK-
Mupa. PopMUpoBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKH. [lepBbie
KJIETKU U UX 3BONIOLUS. DOPMHUPOBAHUE OCHOBHBIX IPYIII XKUBBIX OPTAHU3MOB.

Pazputue xu3Hu Ha 3emiie mo 3paMm u nepuonam. Karapxei. Apxeiickas U mpoTepo30icKas
opbl. Ilanmeo3oiickas spa U e€ mepuoAbl: KEeMOPHICKHNA, OPIOBHKCKHH, CHIYPHICKHIA,
JIEBOHCKUM, KaMEHHOYTOJIbHbIN, MTEpMCKUA. Me3030icKast 3pa U €€ NMepuoibl: TPUACOBBIH,
opckuid, MenoBoi. KaliHo3oiickas 3pa M €€ mNepuoibl: MaJeOreHOBbIN, HEOTEHOBBIH,
AHTPONOTCHOBBIIA.

Tema 7.2.
Cucrema
OpraHUYeCcKOro Mupa.
[IpoucxoxaeHueueno
BEKa — aHTPOIOTeHE3

Copep:xanne yaeOHOTO MaTepuana

Cucrema OpraHm4yeckoro Mupa Kak OTpakeHHe 3BoJoUMU. OCHOBHBIE CHCTEMaTHYECKHE
TPYIIIBl OPraHU3MOB. XapaKTEPUCTHKA KJIMMaTa M TeOJOTHYecKuX mporeccoB. OCHOBHBIE
ATambl SBOJIIOIHMHM PACTUTENBHOIO W JKUBOTHOrO Mupa. Apomopdo3bl y pacTeHHH U
KUBOTHBIX. [losiBIIeHUE, paclBET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

OBOJIIOLMS  4Y€JIOBEKa. AHTpOMOJIOTHS Kak Hayka. Pa3BUTHE TpeACTaBICHUNA O
MPOUCXOKIACHUN YCJIOBCKA. MCTO,Z[BI HU3YUCHUS aHTPOIIOICHC3Aa. CXO,Z[CTBa U pas3jiniyusa
YyelnoBeKa W KUBOTHBIX. CHCTeMaTH4ecKoe TMOJIOKEeHHE uYelnoBeKa. JIBMKyliue CHilbl
(paxtopsr) anTpomoreneza. HacnencTBeHHass HM3MEHYMBOCTh M E€CTECTBEHHBIM OTOOD.
OO6miecTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUI TPY/1a, MBIIIJICHUE, PEUb

Tema 7.3.
OcHOBHEBIE cTaguU
SBOJIIOIMU YET0BEKA

Copep:xanne yaeOHOT0 MaTepuana

OCHOBHBIE CTaAMM W BETBU HBOJIOLMM YEJIOBEKA: ABCTPATONUTEKH, YeENOBEK yMENbIi,
UYenosek npsaMoxoasumi, YenoBek HeaHIepTanbCKuid, UenoBEK pa3yMHbII COBPEMEHHOIO
tumna. Haxonku nckomaeMbIX OCTaHKOB, BPeMs CYLIECTBOBaHMsI, 00JaCTh pacIpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY IS

UYenoseueckne pacbl. OCHOBHBIE OOJBINME pachl: €BpPONEOUIHAS (€Bpa3uiickas), HErpo-
aBCTpaJouHas (9KBaTOpHalbHAs), MOHTOJIOMAHAs (a3uaTCKO-aMepuKaHcKas). UYepTsl
MPUCIIOCOOJICHHOCTH MPEICTAaBUTENEH YEJIOBEUECKUX pac K YCJIOBHSIM CYIIECTBOBaHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

[Tpaktrueckoe 3anstue Ne 10 «I[IpucrnocoOaeHHOCTh YeIOoBEKa K Pa3HBIM YCIOBHSIM CPEJIbI.
Bnusinue reorpaduueckoit cpeasl Ha MOPGOIIOTHIO U (PU3HOJIOTHIO YETOBEKa»

Pazgen 8. Opranusmebl 1 OKpykaIIAas cpena

£ ™S

Tema 8.1.

| Conepsxanne yaebHOro MaTepuana

OK-01, OK-02,
OK-04, OK-07
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Okonorus
Kak Hayka. Cpenbl

DKOJIOTHS KaK HayKa. 3aJa4yu ¥ pasaeiibl SKOJIOTrur. MeToIbl SKOJIOTHYECKUX UCCIEAOBAHUM.
DKOJOTHYEeCKOEe MHUPOBO33PEHHE COBPEMEHHOTO 4enioBeka. Cpenpl OOMTaHHSI OPTaHU3MOB:

KU3HU. BOJHAs, HA3eMHO-BO3JYILHAs, IIOYBEHHAs, BHYTPHOPTraHW3MEHHAs. OKOJOTHYECKUE
Okonornyeckuedakro | Gpakropsl. Kiaccuduxanus skonorndeckux ¢HakToOpoB: aOMOTHUECKUE, OUOTHYECKHE U
pBI aHTpororeHHeie. JleWcTBUE HSKOJIOTMYEeCKuX (PAKTOpOB HA OpraHu3Mbl. AOHOTHYECKHE
(baxTopsl: CBeT, TeMIieparypa, BaaxxHoctb. dotonepuonusM. IIpucnocobneHust opraHu3MoB
K JeicTBUi0 abmoTmdeckux (aktopoB. buonormdeckue putmbl. buotnueckune (akTophbl.
Buasl  OMOTHYECKHMX B3aMMOACUCTBHI: KOHKYPEHLHS, XHUIIHWYecTBO. [lapasutusm,
MyTyaJli3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HaXJICOHMUECTBO), aMEHCAINU3M, HEUTPAIIU3M.
3HayeHne OMOTMYECKUX B3aMMOJEHCTBHIA Ui CYIIECTBOBAHMS OPTaHU3MOB B IPUPOIHBIX
co00IIIeCTBaX
Tema 8.2. Coneprxanue yueOHOro MaTepuasa 2
DKOJOrH4ecKHe DKOJIOTHYECKHE XapaKTEepUCTUKH monyasuud. OCHOBHBIE IOKa3aTelad  IOMYJISALUU:
XapaKTEPUCTHKHI YHUCJICHHOCTb, IUIOTHOCTh, POXIAEMOCTh, CMEpPTHOCTb, HPUPOCT, MHUTrpauus. JIuHamuka
HOMYJISILIUU YHCJIEHHOCTH MOMYJSIIUY U €€ Peryssius
IIpakTnueckoe 3anarue Ne 11 «Iloacuér mioTHOCTH NOMYINISIIMKA pa3HbIX BUJOB PACTEHUID) 1
Pa3nen 9. Cool1ecTBa H YKOJ0OrH4YeCKHEe CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Conepxanue yueOHOro MaTepuasa 2 OK-04, OK-07
Coo0miecTBa Coo01ecTBo OpraHu3MoB —  OHOIICHO3. CtpyKTypbl ouoIeHo3a: BHJIOBa,
OpraHU3MOB, MPOCTpaHCTBeHHAs, Tpoduueckas (rmuimeBasi). Buasl-qomuHanTheL. CBs3M B OMOIICHO3E.
HKOCHCTEMBI Okonorndyeckue cucrteMbl (9kocucrembl). Ilonsarue 00 »KkocuctemMe U OUOreoLEHO3eE.
OyYHKIHMOHATbHBIE KOMIIOHEHTBl SKOCHUCTEMBI: TPOAYLEHTbI, KOHCYMEHTBI, DPEIyLIEHTHI.
KpyroBopot BemiecTB U MOTOK HEPruU B 3KocUcTeMe. Tpoduueckue (MULIEBBIE) YPOBHU
skocucTeMbl. [IumeBbie nenu u cetu. OCHOBHBIE MOKAa3aTeNM SKOCUCTEMBbI: OHoMacca,
MNPOAYKIUS. DKOJOTHUECKUE MUPAMUIBL TMPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBoiicTBa
HKOCHCTEM: YCTOWYMBOCTb, caMOperyisinusi, pazputue. Cykneccus
Tema 9.2. Conepxanue yueOHOro MaTepuasa 2
[Tpupoansie [Ipupogubie 53KOCHCTEMBI. ODKOCHCTEMBI pEeK M 03€p. IKOCUCTEMA XBOWHOTO WM
HKOCHUCTEMBI IIMPOKOJIMCTBEHHOTO neca. AHTpPONIOTeHHBIE HKOCHUCTEMBI. ATpPO3KOCUCTEMBI.
VYpboskocuctempl. buonorndeckoe W XO3SHWCTBEHHOE 3HAYEHHE arpodKOCHCTEM |
ypOoskocucteM. buopa3znooOpasue kak ¢GakTop ycToiumBocTH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. Coneprxanue yueOHOro MaTepuasa 2
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buocdepa —
riio0ajgpHas
3KOoCcHUCTEMA 3eMIIHA

VYuenue B. U. Bepnaackoro o 6uochepe. ['panuiisl, coctaB u cTpykrypa 6mocdepsl. Kupoe
BemectBO M ero ¢Qynkmun. OcobeHHocT OHoOchepbl Kak TII00aJbHOW 3KOCHUCTEMBI.
JlunamMuueckoe paBHOBecHMe W oOparHas cBsi3b B Owmocdepe. KpyroBopoTsl BemiecTB u
OMOTCOXMMHUYECKHE IHUKIBI D3JIEeMEHTOB (yriaepoaa, aszoTa). 3O0HaIbHOCTH OUOCHEpHI.
OcHOBHBIE OMOMBI CYIITH

Tema 9.4. IIpodeccuoHaIbHO OpHEHTHPOBAHHOE cojep:kaHue (CoAepiKaHUE MPHUKIATHOIO
Biansanane MO/1YJIfA)
AQHTPOIIOTEHHBIX YenoeuecTBOo B Onocdepe 3emiin. AHTpONOreHHble u3MeHeHust B 6nocgepe. [mobanbHbIe
¢bakToOpoB Ha sKosiornueckue mnpoOiembl. CocyliecTBOBaHHE NpUPOIbl M uyermoBeuecTBa. CoxpaHeHHE
o6uochepy Onopa3zHooOpa3msi Kak OCHOBa ycToWuymBocTH Ouocdepbl. OCHOBa palMOHAIBLHOTO
yIpaBieHUs] MPUPOJHBIMU pEeCypcaMd M HUX HCIONIb3oBaHME. JlOCTHKeHUsT OMONOTHHM U
OXpaHa MPHUPOJIBI
[Ipaktrueckoe 3anste Ne 12 «BnusHue TPOU3BOACTBEHHBIX (HDaKTOPOB HA OpPraHU3M
YeIIOBEKa»
Tema 9.5. IIpodeccuonaibHO OpPHEHTHPOBAHHOE cojlep:KaHHe (coaep:kaHHe TPHUKJIATHOTO
BinstHue couranbHO- | MOAYJISA)
9KOJIOTHYECKUX 310poBbe U €ro cocTaBisomue. GaKkTopkl, MOJTOKUTEILHO U OTPHUIATETHLHO BIUSIOIMIAE HA

¢akTopoB Ha
3JI0POBBE YETIOBEKA

opraHu3M 4enoBeka. [IpoOsieMa TEXHOTEHHBIX BO3JACHCTBHH Ha 3J0pPOBhE UEJIOBEKA
(97eKTpOMarHUTHBIE TOJIs, OBITOBAas XUMHS, H30BITOUHBIC UIYMBI, pagualus H T.IL.).
Anantands opraHu3Ma d4elloBeKa K (QakTtopam OKpyxkaromiei cpenbl.  [IpuHIUTIBL
dbopMupoBaHus 310poBhecOeperaroniero nopefaeHus. Gusnyeckass akTUBHOCTh U 3JJOPOBbBE.
buoxumuueckue acreKThl PAUOHAJIbBHOTO MATAHUA

JlaGoparopHbie 3aHATHS

Ne 3 «BnusiHue abnoTHueckux (PakTopoB HA YETIOBEKa» (B KAYECTBE TPUTTEPOB, CHUKAIOIINX
paboTOCTIOCOOHOCTh,  HCIIOJIB30BAaTh  YCIOBUSA  OCYIICCTBICHHUS  MPOodecCHOHATBHOMN
NeSTeIbHOCTH: IIIyM, TEMIIepaTypa, pusnueckast Harpy3ka u T.1.)

Pazgen 10. Cenexkuusi OpraHu3mMoB, OCHOBBI OMOTEXHOJIOTHH

Tema 10.1.
Cenexius
KaK HayKa U IpoIiece

Coneprxanue yaeOHOT0 MaTepraa

Cenexuus Kak HayKa W IpoLecC. 3apOKICHUE CelNeKUUU U AoMecTukanus. Yuenue H. U.
BaBunoBa 0 meHTpax MHOrooOpasus W MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHHil. L{eHTpsI
MPOUCXOKACHUS JIOMAIIHUX KUBOTHBIX. CopT, mopona, mraMM. COBpEMEHHBIE METObI
ceNeKIuu. MacCOBBI M MHIAMBHAYAJIbHBIM OTOOpPHI B CEJIEKIIMW PACTCHUH M >KUBOTHBIX.
Onenka sKcTepbepa. BIM3KOPOJACTBEHHOE CKpEIIMBaHWE — WHOpUIWHT. YucTas JTHHWSL.

OK-01, OK-02,
OK-04, OK-07
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CkpemmBanue 4YuCThIX JuHHA. [ereposmc, wnm ruOpumHas cuna. HepoacTBeHHOE
cKkpeuBanue — ayropuguHr. OtaanéHHas rubpuamzanus u e€ ycnexu. VIcKyccTBEHHBIN
MyTareHe3 U IOJYy4YCHHUE IONMILUIONIOB. JIOCTHKEHUS CENEKIMH PACTCHHUMH, >KMBOTHBIX M
MHUKPOOPTaHNU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOIOT MU

buotexHonorus Kkak oOTpacib NPOU3BOJCTBA. ['€HHas WHXKEHEpUs. OTalbl CO3JAHUS
pexombunanTHoU JIHK u Tpancrennbix opranusmoB. Kierounas umxenepus. Kierounsie
KYJbTYpHI. MuUKpOKIIOHATBHOE pPa3MHOXEHUE pacTeHuH. KnonunpoBanue
BBICOKOIIPOYKTUBHBIX CEJIBCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOTMYECKUE M ITUYECKHE
npo6semMbl. MO — reneTnyeckn MOIU(OUIIMPOBAHHBIE OPTaHU3MBbI

Tema 10.3.
buorexnonornu
B )KU3HHU U npodeccuu

IIpodeccuoHaIbHO OpPHEHTHPOBAHHOE cojlep:kaHue (Colep:KaHHe TPHUKJIATHOTO

MO/1YJIfA)
OcHOBHBIE HAMpPaBICHUS COBPEMEHHOM OMOTEXHOJIOTHH B IPOGECCHOHATBHON NeSTEIEHOCTH
YyeJI0BeKa. Mertoabl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OTHKa

6HOT€XHOJ’IOI‘I/I‘-IGCKI/IX U TCHCTHUYCCKUX OKCIICPUMCHTOB. HpaBHna IIOMCKa MW aHajJu3a
OMO3KOIOTHYECKOW MH(MOPMAITUU W3 Pa3IMYHBIX UCTOYHHMKOB (Hay4Has U ydyeOHO-HaydHas
JTUTEepaTypa, CpeACTBa MacCcoBOM nHpopmanmu, ceTh IHTepHET U npyrue)

[IpakTrueckoe 3aHsTHE

Ne 13 Keiicol Ha aHanmu3 UHGOPMAIMKM O HAYYHBIX JOCTHKEHUAX B 00JACTH T'€HETHYECKUX
TEXHOJIOTHH, KJICTOYHON WH)XCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.

No 14 3ammura keiica: TpEICTaBICHHE pE3YyJIbTATOB PEIICHHS KEWCOB (BBICTYIUICHHE C
MIPE3EeHTALNEH )

Pa3zgen 11.Penrenue keiicoB B 00J1aCTH OHMOTEXHOJIOT U

Tema
11.1.1.buorexHosorun
u
B MMPOMBIIIJIEHHOCTH

IIpodeccnoHanibHO OPHEHTHPOBAHHOE coJeprkaHue (coaeprKaHue TMPHUKJIATHOIO
MOIYJIs1)

Pa3BuTne pOMBINIJICHHOW OMOTEXHOJIOTUH U €€ TPUMEHECHUE B KH3HHM YEIOBEKA, TIOUCK U
aHaIM3 MHPOPMALMU U3 PA3IMYHBIX UCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4yHas JUTeparypa,
cpencTBa MaccoBoi nH(popManuu, cetb UHTepHET U 1pyrue)

[IpakTrueckue 3aHATHS

Ne 15 Keiicel Ha aHanu3 uHGOpPMAIMU O PA3BUTHUU MPOMBIIUICHHOH OMOTEXHOJOTHH (IO
MUHH-TPYIIIIAM).

No 16 3amura keiica: TpeICTaBICHHE PE3YyJIbTATOB PEIICHHS KEWCOB (BBICTYIUICHHE C
MPE3EeHTALNEH )

OK-01, OK-02,
OK-04, OK-07
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Tema 11.1.2. IIpodeccuonaibHO OpPHEHTHPOBAHHOE CoOjlep:KaHHe (coaep:kaHHe TPHUKJIATHOTO 6
CoruanbHo- MOIYJIs1)
JTHYECKHME aCIeKThl | DTUYECKUE aCMeKThl Pa3BUTUSL OMOTEXHOJIOTUI U MPUMEHEHHE UX B )KM3HH YeJIOBEKa, OUCK
OMOTEXHOJIOTHIA U aHanu3 MHQOpPMALUUU W3 pa3IMYHBIX MCTOYHHKOB (Hay4yHas U Yy4yeOHO-Hay4Has
JUTepaTypa, CpeAcTBa MaccoBoi nHpopmanuu, cetb IHTepHET U npyrue)
IIpakTrueckue 3aHATHUs 4
No 15 Keticel Ha aHanm3 nHGOpMauu 00 dTHYECKUX aCTIEKTaX Pa3BUTH OMOTEXHOJIOTHH (110
MUHU-TPYIIIaM).
No 16 3amura keiica: TpeNCTaBICHHE PE3YyJIbTATOB PEIICHHS KEWCOB (BBICTYIUICHHE C
MIPE3CHTALNECH )
Tema IIpodeccnonaibHO OPHEHTHPOBAHHOE coJepkaHue (coaeprKaHue MPHUKJIATHOIO 4
11.1.3.buorexHon0Ty | MOAYJIfA)
" Pa3Butne OMOTEXHOJNOTHH C TPUMEHEHHEM TEXHUYECKUX CHUCTeM (OMOMHXKEHEpHs,
U TEXHUYECKUE OnouHdpopmaTHka, OMOHMKA) U HMX NPUMEHEHUE B JKM3HU 4EIOBEKa, MOUCK M aHAIM3
CUCTEMBbI uH(pOpMallUd W3 Pa3IMYHbIX HCTOYHUKOB (Hay4yHas M ydeOHO-HaydHas JHUTepaTypa,
CpeAcTBa MaccoBOW MH(POPMALUH, CeTh VIHTEpHET U ApyrHe)
IIpakTrueckue 3aHATUS 4
No 15 Keiicet Ha aHanu3 wHOpMANMM O Pa3BUTUHM OMOTEXHOJIOTMH C TNPUMEHEHHEM
TEXHUYECKHUX CUCTEM (TIO MUHH-TPYIIIIAM).
No 163ammra Kelica: MpeACTaBICHUE PE3YJIBTATOB pEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3CHTAINEH )
IIpomeskyTouHasi arTecTanus (1 depeHIMpoBaHHbIN 3a4eT) 2
Bcero: 72
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3. YcaoBus peaau3anuu NporpaMmmbl 001eo0pa3oBaTeIbHOH THCHHILINHBI
3.1. s peanu3anuM NPOrpaMMbl JUCHMILIMHBI JOJKHbI OBITh IPexyCMOTPEHbI
cJeyIolIUe crenuaabHble MOMeIeHusl:
Kabuner«buonoruny», oCHaIeHHBIH 000pyI0BaHUEM:
[TpumepHBIii TepedeHb JeMOHCTPAIMOHHOTO U Ta00paTOPHOTO 000PYIOBAHUS.
JleMOHCTpamoOHHOE 000PYI0BaHUE U TTPHOOPHI:
— KOMIUIEKT repOapueB 1Mo CHCTEMAaTHUKE PACTEHUH C ONpeIeTUTEeIbHBIMA KapTOUKAMHU
— KOMIUIEKT KOJUIEKIIMH JEMOHCTPAIlMOHHBIN
— 1udpoBOH MUKPOCKOIT OMHOKYJISIPHBIH (C KaMepoii)
JlaGopaTopHO-TeXHOJOTHYECKOE  OOopyAoBaHue  (nabopaTopHOoe  00OpYyIOBaHWE,
npuOOpHI, HAOOPHI TS SKCIIEPUMEHTA, HHCTPYMEHTHI):
— Ha0Op MaJeOHTOJIOTUYECKUX MYISDKEN
— KOMIUIEKT OOTaHUYECKUX MOJeNel 1eMOHCTPAaluOHHBIN
— KOMIUIEKT 300JIOTHYECKUX MOJIeNIel JeMOHCTPallMOHHBIN
—  KOMIUIEKT MYJISKEH TEMOHCTPAILIMOHHBIN
—  CTOJI C ALIMKAMH [T XpaHEHUs/TyMOOH
—  CTOJI JIAOOPAaTOPHBIA MOCUHBIH
— CYUIWIbHAS MaHeNb IS MOCY/IbI
— mkad A8 XpaHeHus! y4eOHBIX T0coOui
— mkad A XpaHSHUS BIAKHBIX MPENapaToB, 3aMUPAOIIUNCS Ha KITHOY
— mkad A8 XpaHeHus 1abopaTOPHOH MOCYABI/IPUOOPOB
— KOMIUIEKT epIei ISl MBIThS TA00PAaTOPHON TTOCY/IBI.
[TpumepHBIii TEepeyeHb JIEMOHCTPAMOHHOTO M JaOOpaTopHOro OOOpYIOBaHUS HOCUT
pEKOMEHIaTeNbHBINA XapaKTep.
3.2. UnopmannonHoe odecnevyeHne peajau3amun NporpaMmmbl
OcHoBHas TuTeparypa:
1. B. B. Ilaceunuk, A. A. , Kamenckuii, A. M. Pyonos [u ap.]; mox pen. B. B. [laceunuka.
buonorus. 10 kiacc (6a30BbIi ypoBeHb): yuebnuk [Ipocsemenue, 2023
2. B. B. Ilaceunuk buomnorus. 11 knacc (6a3oBbiii ypoBeHb): yueOnuk [Ipocsemenne, 2023

JlononHutenpHas IUTEpaTypa:

1. Epemuenko O. 3. buonorus: yuenue o 6uocdepe: I'pudp YMO CIIO FOpaiit, 2023
https://urait.ru/viewer/biologiya-uchenie-o-biosfere-494193

2. Teitnop A. buonorus: B8 3 1. T. 3/ 1. Teitnop, H. I'pun, Y. Crayr; nox pen. P. Comnepa; mep.
3-ro anri. u3g. — 14-e m3a. — M.: Jlaboparopwust 3nanuii, 2024. — 451 ¢

3. IlaBnoBa, E. 1. Dkonorus: yueOHUK U MPAKTUKYM JJIsi CPEIHEr0 MpodecCuoHaIbHOTO
obpasosanus / E. U. [TaBnosa, B. K. HoBukoB. — Mocksa: U3natensctBo FOpaiit, 2024. —
190 ¢

HNHuTepHeT-pecypcesl
1.https://resh.edu.ru/
2.https://lib.myschool.edu.ru/market
3. 5.www.school-collection.edu.ru (Enunas xomnekiuu mudpoBeix 00pa3oBaTeIbHBIX PECYPCOB)
4.Enunas  komnekius 1udpoBbix oOpasoBarenbHBIX pecypcoB. - URL: http:/school-
collection.edu.ru / (mara oopamienus: 30.08.2023). - TekcT: 3J€KTPOHHBII.
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4. KoHTPOJIb 1 OlIEHKA Pe3yJbTATOB 0CBOCHHUS 00111e00Pa30BaTeJIbHOM JUCHUIIIMHBI
KoHTposibu omeHKa pe3yabTaTOB OCBOEHHUS 0O0LIe00pa30BaTeIbHON IHUCHUIIIHHBI
pacKpbIBalOTCA Yepe3 JUCHUIUITMHAPHbBIE PEe3YNbTaThl, HAlIPaBICHHbIE Ha (HOPMUPOBAHHE OOIINX

1 podheCCHOHATIBHBIX KOMIIETEHIIUH 1O pa3zesiaM U TeMaM CoJiep>KaHus yueOHOro MaTepuara.

Ob6mas/mpogeccuoHanbHas
KOMIIeTEeHIUSA

Pa3zgen/Tema

THI oleHOYHBIX
MepPONpUSITUS

OK 01. Beibupats criocoOb1
peenus 3ana4
npodecCHOHATbHON
ACATCIIBHOCTH NPUMCHUTCIIBHO
K Pa3JIMYHBIM KOHTEKCTaM

Temer 2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO0cyxeHne 1Mo Bompocam
JCKITUU

Pa3paboTtka rioccapus
3anojHEeHNe CPABHUTEIBHBIX
Ta0JINIL

TectupoBanue

YcrHbIN onpoc

JIMKTaHT Ha UCTIOJIb30BaHNE
apryMEeHTOB, OMOJIOTHUYECKON
TEPMHHOJIOTHUH U CUMBOJIUKHU
NunuBuayanbHas
caMmocTosiTenbHas paboTa
[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT
KoHTposibHBIE PabOTHI
3amura TBOpUECKUX padoT
3aiuTa MHIMBUYaTbHBIX
IIPOEKTOB

Brimonuenue 3aganuin
IIPOMEXYTOUYHOU ATTECTALUU

OK 02. Mcnonp3oBaTh
COBpPEMEHHBIE CPEACTBA
MOMCKA, aHaJI3a
U MHTEPIIPETALIUN
nHpopmanuu,

U MH()OpMaIOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3ana4 npodeccruoHalbHON
JeSITeTbHOCTH

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 82, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.311-0/c, 11.111-0/c

OnenuBaemas IMCKyccus 1o
BOIIPOCAM JICKLIUU
Pa3paboTka MeHTaTbHON
KapThl B MUHU TPYIIIAX
Brimmonaenue u 3ammura
71a00paTOpHBIX paboT
[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT
[IpencraBiieHne yCTHBIX
COOOIICHUH C Mpe3eHTaINeH,
MOJIFOTOBJICHHBIX IO MEPEUHIO
UCTOYHHUKOB,
PEKOMEHI0BaHHBIX
IpenoaaBaTeiemM

OK 04. DddexTruBHO
B3aUMOJICVICTBOBATH U
paboTath B KOJUIGKTUBE U
KOMaH/Ie

Teme2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO0cyxeHne 1Mo Bompocam
JCKITUU

[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKUX paboT
3amuTa HHIUBUTyaTbHBIX
IPOEKTOB

OK 07. ConeiicTBOBaTh
COXPAHEHHUIO OKPYKAIOLIEH
CpeIbl, pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS
00 M3MEHCHUH KJIMMATa,

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4II-o/c, 9.5II-o/c, 10.1,

10.2, 10.3IT-o/c, 11.1IT-0/c

Ob6cyxaeHue o Borpocam
JEKINU

PazpaboTka rioccapus
3anoHeHNE CPaBHUTEIIFHBIX
TabIIuUIL
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HNPUHINIB OEPEXITMBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JIENCTBOBATH
B UpE3BBIYAIHBIX CUTYAIHIX

TectupoBanue

VYeTHbII onpoc

JIMKTaHT Ha UCIIOJIb30BaHUE
apryMeHTOB, OMOJIOTHYECKOM
TEPMHUHOJIOTHUH U CUMBOJIUKHI
NuauBunyansHas
caMOCTOSTeNIbHAs paboTa
IIpencrasnenue pe3yabTaToB
MPaKTUYECKUX padboT
KontponbsHbie paboTh
3amuTa TBOPUYECKUX paboT
3amuTa WHIUBUTYaTbHBIX
MIPOEKTOB

BrimmonHenue 3amaHui
MIPOMEXYTOUYHOM aTTECTAUK
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