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1. OBIIIASI XAPAKTEPUCTKA PABOYEM ITPOI'PAMMBI OBIIIEOBPA3OBATEJILHOM
JUCIUIIVIMHBI O/1.08 BUOJIOT' UA

1.1. MecTo AUCHUIUIMHBI B CTPYKType OCHOBHOH MNpPo(ecCMOHAIBHOH 00pa3oBaTebLHOI
NPOrpamMMbl
O6meoOpazoBarenbHas  aucuumuinaa  OJ1.08  buonorus  siBiaseTcss  00sM3aTebHOHM  4YacThIO
001eo0pa3oBaTelbHOIO IMKJIA 00pa3oBaTtelbHOM TporpamMmbel B cootBercTBuu ¢ PI'OC  CIIO
crenranbHOCTH 26.02.05 DKcrutyaraius CyA0BbIX SHEPre€TUUYECKUX YCTAaHOBOK

1.2 Heau 1 miianHupyemMblie pe3yabTAaTbhbl OCBOCHUS IUCHUIINHBI:

1.2.1 Heanb aucuMnIMHbI

Coneprxkanue mporpamMmbl 001eoopazoBaTenbHoi quctuiinael OJ[.08 buonorus HamparieHo Ha
JOCTUKECHHUE PE3YJIbTATOB €€ W3Yy4eHUs B COOTBETCTBUU C TpeboBanusimu DPI'OC COO c¢ yyetom
npodeccuonanbHor HanpasiaeHHOCTH OI'OC CIIO.

Heas: hpopmupoBanue y 00yJaromuxcs CHCTEMbI 3HAaHUH O PA3IMYHBIX YPOBHSX KHU3HH CO 3HAHHEM
COBPEMEHHBIX TMPEJCTaBICHUI O JKUBOM MPUPOAE, HABBIKOB [0 NPOBEIACHHIO OHOJIOTHYECKHUX
UCCIIEIOBAaHUM ¢ COOJIOACHUEM ATHYECKUX HOPM, apryMEHTHPOBAaHHOW JIMYHOCTHOM IO3ULUHU IO
OepeXKHOMY OTHOILIEHUIO K OKPYKAroIIeh cpee.

3agauu:

1. Tonmyuenue QyHaamMeHTANbHBIX 3HaHMA O Oumomormyeckux cucremax (Kierka, Opranusm,
[onmymnsius, Bun, DxocucreMa); UCTOPUN Pa3BUTHSI COBPEMEHHBIX MPEACTABIECHUN O KUBOHM MPUPOAE,
BBIIAIOIIMXCS OTKPBITUSIX B OMOJIOTMYECKOW HayKe; POJM OHOJOTMYecKOW HayKd B (HOpPMHUPOBAHHUH
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUPA; METO/IaX HAYYHOI'O IO3HAHUS;

2. OBnajgeHue yMEHUSIMH JIOTUYECKU MBICIIUTH, 0OOCHOBBIBATH MECTO M POJIb OMOIOTHUECKUX 3HAHUN
B MPAKTUYECKOM JAEATEIbHOCTU JIIOJCH, pa3BUTHUM COBPEMEHHBIX TEXHOJOIHH; ONpEeAesiTh MKUBbIE
O0BEKTHI B MPUPOJIC; MPOBOAUTH HAOIIOJEHHS 32 SKOCUCTEMAaMU C LIENBI0 UX OMHMCAHUSA U BBIABICHUS
€CTECTBEHHBIX M AHTPOINOIEHHBIX W3MEHEHUH; HaXOIUTh W AaHAJIU3UPOBAaTh MH(MOPMAIMIO O JKUBBIX
00BEKTaX;

3. Pa3BuTHe mNO3HABAaTENbHBIX HHTEPECOB, HMHTEJUIEKTYaJlbHBIX M TBOPYECKHX CIIOCOOHOCTEN
o0yyaroImuxcs B MpoLecce U3y4eHUs OMOJOTMUECKUX SIBIEHUH; BBIAIOLIMXCS JOCTHXKEHUH Ouosoruwy,
BOIIEIINX B OOIIEUETOBEYECKYIO KYIbTYPY; CIOKHBIX U IPOTUBOPEUUBBIX IIyTEH pa3BUTHSI COBPEMEHHBIX
HAy4YHBIX B3IVIAJOB, MJEH, Teopuid, KOHUEMUMH, Tunore3 (0 CYUIHOCTH U TPOUCXOXKICHHU >KU3HHU,
4esioBeKa) B X0/i€ paboThl € pa3IMYHBIMU UCTOYHUKAMU UHPOPMAIUH;

4. BocnuTaHue yOeXI€HHOCTH B HEOOXOJUMOCTH MO3HAHUS KMBOM IMPUPOJbI, HEOOXOAUMOCTH
PaIMOHAIBLHOTO MPUPOJIOIIOIb30BaHUS, OEPEKHOTO OTHOIIECHUS K IPUPOIHBIM pecypcaM U OKpY Karolei
cpezne, COOCTBEHHOMY 370POBBIO; YBAXKEHHMSI K MHEHHIO ONIOHEHTa MpU OOCYXIEHUM OMOJOTHYECKUX
npo0em;

5. Vcrionb30BaHue MPHUOOPETEHHBIX OMOIOTHYECKUX 3HAHUN U YMEHUHN B TIOBCEIHEBHOM KHU3HU JUIS
OLIGHKHM TIOCJIEJICTBUI CBOEH JeATEIbHOCTH (M MAESITENbHOCTH APYTUX JOJeH) IO OTHOLIEHHIO K
OKpY>Karollei cpesie, 310pOBbI0 IPYTUX JI0AeH U COOCTBEHHOMY 3/I0POBbIO; 0OOCHOBAaHUE U COOIIIOICHHE
Mep NpoQMIAKTUKU 3a00JeBaHMI, OKa3aHME MEpPBOM IMOMOIIM NpU TpaBMax, COOIIOACHHE MpaBUII
MIOBE/ICHHUS B IPUPOJE.



1.2.2 Tlnanupyemblie pe3yJbTaThl 0CBOCHHUsI 0011e00pa30BaTE/IbHOM JHCIUIIIMHBI B COOTBETCTBHH €
®I'OC CIHO u Ha ocvoe PIrocC COO

Kon ) |

HanMMeHOBaHHe
ILnanupyemble pe3yJbTaThl 0CBOCHHS TUCHHILIUHBI

GopmMupyembIx

KOMIIEeTeHIH I
Oo0mme JlucuunImHapHbIe

OK 01. BwiOupats | JInuHOCTHBIE pe3ynbTaThl AOKHBI | [TPO 1.  CdopmMupoBaHHOCTH

CIOCOOBI pElIeHUs | OTpaXkaTh B YacTU: TPYAOBOTO | 3HAHHH O MECTE W POJIM OMOJIOTHH

3aza4 BOCIHUTAHMUS: B CHUCTEME HAy4YHOIO 3HaHWS,

npoeCCUOHATBHON | - TOTOBHOCTh K TPYAY, OCO3HAHHE | QYHKIIMOHAJIBHOW  TI'PaMOTHOCTH

NeSITeNIbHOCTH LIEHHOCTU MacTepCTBa, TPY0Jt00ue; | 4eJoBeKa TUIS peleHus

PUMEHUTEIHHO - FOTOBHOCTb K aKTUBHOM | KU3HEHHBIX IPOOJIEM.

K Pa3IMYHBIM | JESTEIbHOCTH texHonoruueckout | [IP6 2. CdopmupoBaHHOCTH

KOHTEKCTaM U COLMAJIBHOW HAIIPaBJIIEHHOCTH, | YMEHUS DPACKPBIBATh COJAEpKAHHUE
CIIOCOOHOCTh UHUIIMHPOBATH, | OCHOBOIIOJIATAIOIINX
IUIAHUPOBaTb M CAMOCTOSATEIbHO | OMOJOTMYECKMX  TEPMUHOB U
BBITIOJHSATH TaKyIO JESTEIbHOCTD; MOHITHUI: JXU3Hb, KJIETKA, TKaHb,
- HMHTEpeC K pa3Iu4yHbIM cdepaMm | opraH, OpraHu3M, BUJI, TIOMYJISIIHSL,
po)eCCHOHAIBHON JCATENBHOCTH. | SKOCHCTEeMa, OMOIIEHO3, Ornocdepa;
MeranpeameTHbie pe3yabTaThl | MeTaboau3M (0OMEH BEIIECTB
JOJIKHBI OTPaXKaTh: u MpeBpalieHe SHEPTHH),
OBnanenue YHUBEPCAIbHBIMHU | TOMEOCTa3 (camoperynsauus),
yueOHBIMU MO3HABATENIbHBIMH | OMOCHHTE3 OejKa, CTPyKTypHas
JNENCTBUSIMU: OpraHu3alUsi  KHUBBIX  CHCTEM,
a) 6a30BbIe JOIrMUECKUE JICHCTBUS: JUCKPETHOCTb,  CaMOPEryJsLus,
- CaMOCTOSITENIbHO (OPMYJIUPOBATH U | CAMOBOCIPOU3BEICHUE
aKTyaJIu3upOBaTh npobaemy, | (penpoayKIus),
paccMmaTpuBaTh €€ BCECTOPOHHE; HACJIEICTBEHHOCTh, U3MEHUUBOCTb,
- yCTaHaBIUBaTh CYLIECTBEHHBIH | SHEPro3aBUCUMOCTh,  POCT U
NpU3HAK WM OCHOBaHMS  JJIs | pa3BUTHE, ypOBHEBas
CpaBHEHMs,  KJIacCU(UKALMU U | OpraHu3alysl.
0000111eHus; IMP6 3.  CdopMupOBaHHOCTH
- ONpeAessaTh LEeNH JesITEeIbHOCTH, | YMEHHS PacKpbIBaTh COJIEpKaHHE
3a/1aBaTh apaMeTpbl OCHOBOIIOJIATral0IINX
U KPUTEPUU UX JTOCTHKECHHUS; OMOJIOTMYECKUX TEOPHUH U TUIIOTE3:
- BBIABIATH 3aKOHOMEPHOCTH U | KJIETOYHOM, XPOMOCOMHOM,
IPOTUBOPEYUS MyTallMUOHHOW,  3BOJIOLMOHHOM,
B PacCMaTpUBAEMBbIX SIBICHUSX; MIPOUCXOKICHUS KU3HU "
- BHOCHUTH KOPPEKTHBBI B | YEJIOBEKA.
JIESATEIbHOCT, ouenusats | [IP6 4.  CdopmMupoBaHHOCTH
COOTBETCTBUE PE3YJIbTATOB LEJAM, | YMEHUSA pacKpbIBaTh
OLICHUBAaTh  PUCKH  TIOCJEJICTBUN | OCHOBOMOJArarolue
JESTEIIBHOCTH; Ouosiornyeckue 3aKOHBI U
06) ©OazoBeie wmccrenoBaTenbekue | 3akoHomepHoctd (I'. Menapens, T.
JIENCTBUA: Moprana, H.M. Basunora, O.
- BIageTh HaBbIKaMu  yueOHo- | ['ekkens,
UCCIIEI0BATEIbCKON ®. Mromnepa, K. bapa), rpanuisl
u MIPOEKTHOI NEeSTeNIbHOCTH, | UX MPUMEHUMOCTH K IKUBBIM
HaBBIKAMU pa3penieHus mpobiem; CUCTEMAM.




- BBISIBIIATD IIPUYUHHO-
CJIEICTBEHHBIE CBS3U
51 aKTyaJIM3UpPOBaTh 3ajauy,

BBIJIBUTaTh THUIOTE3Y
€€ pELICHUS, HaXOAWTb apryMEHTbI
JUTSt JI0Ka3aTesIbCTBa CBOUX
YTBEPXKACHUM, 3a/1aBaTh MapaMmeTpsbl
Y KpUTEPUU PELLICHNUS;

- aHAJIM3MPOBATh MIOJyUYEHHBIE B XOJ1€
pelieHuss  3aJaud  pe3yJbTaThl,

KPUTUYECKH
JIOCTOBEPHOCTb,

OLCHUBATDH ux
IIPOrHO3UPOBATH

HN3MCHCHHEC B HOBBIX YCJIOBUAX;

pa3pabaTbIBaTh
npodsieMbl ¢

IUIaH ~ pEeLIeHus
y4eTOM  aHalu3a

UMEIOILUXCA ~ MAaTEpUANIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;
-- YMETb IIEPCHOCHUTH 3HAaHHUS B

IMO3HAaBaTCIbHYIO

u HPaKTHYECKYIO obnactu
KHU3HEIEATEILHOCTH;

- YMeTh WHTErpHpPOBaTh 3HAHHUSA U3
Pa3HbIX IPEIMETHBIX o0sacTel;

- BBIABHUI'AaTh

HOBBIC nacu,

npeajiaratb OpUTruHAJIbHBIC ITOAXOAbI

H PCHICHUA

I[IP6 5. Ilpuobperenue ombiTa
HNPUMEHEHHSI OCHOBHBIX METOJIOB

HAay4YHOIr'O II03HaHU:,
UCIOJIB3YEMBIX B OMOJOTHH:
HaOII0IeHUS

U ONHCAaHWS JKUBBIX CHCTEM,
MPOLIECCOB U SIBJICHUI;

OpraHu3ann n IMPOBEACHUA
OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHUSA TUIIOTE3, BBISIBIICHHUA

3aBUCUMOCTH MEXIY
UCCIIEyEMbIMU BEJIMYMHAMH,
00BSICHEHUS MOJIyYEHHBIX
pE3yJIbTaTOB

u  (popMynupoBaHHUS BBIBOJOB C
HCII0JIb30BaHNEM Hay4YHBIX

IIOHATUM, TEOPUI U 3aKOHOB.
I[MP6 6.  CdopMUpPOBaHHOCTH
YMEHUS BBICTSTH CYIIECTBEHHBIE

PU3HAKH BUPYCOB, KJIETOK
MIPOKApUOT 51 9yKapHoT;
OJHOKJIETOYHBIX u
MHOT'OKJICTOYHBLIX OpFaHI/ISMOB,
BHJIOB, OHOreOIIEHO30B u
9KOCHUCTEM; 0COOEHHOCTH

NPOIECCOB OOMEHA BEIIECTB H
[IPEBPALLCHUS DHEPIUU B KIIETKE,
¢doTocuHTE3a, IUIACTHYECKOTO H
YHEPTreTUYECKOTO obMeHa,
XeMOCHHTEe3a, MHTO03a, Meiio3a,
OIJIOJOTBOPEHUS,  Pa3BUTUA U
PasMHOXKEHHUS, HHIUBHIYaTbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a),
O0opp0OBl 32 CYIIECTBOBaHUE,
€CTECTBEHHOTO otbopa,
BUI000pa30BaHus,

MPUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpene oOWTaHMs, BIUSHUS

KOMITOHEHTOB JKOCHCTEM,
AHTPONOTE€HHBIX U3MEHEHUH
B DKOCHCTEMaX CBOEH MECTHOCTH,
KpPYroBopoTa BEIIECTB u
MpEBpAILICHUE SHEpPruu B
ouocdepe.

Imr6 7.  CdopmupoBaHHOCTH
YMEHHsI TPUMEHSTh TOTYYCHHbBIE

3HAHUSA JJIS 06’135[ CHCHUA
OMOJOTMYECKUX  TPOIECCOB U
ﬂBHGHI/Iﬁ, JJIA HpI/IHHTI/ISI
MPAKTUIECKIX perieHui B
IIOBCEIHEBHOM KU3HU

c LIETIBIO obecrieyeHust

0€30MacCHOCTH CBOETO 3/I0POBbS U
37I0pOBbSl  OKPYXKAIOIIKUX JIIOJEH,




coOmoieHust  3I0poBOro  obpasa
JKU3HU, HOPM IPaMOTHOTO
MOBEJICHUS B OKpY’KaroLen
NPUPOJHON  cpene; TMOHUMaHUE
HEOOXOJAMMOCTH  HUCIIOJIb30BaHUS
NOCTHKEHUU COBPEMEHHOM
ouoJiorui U OUOTEXHOIOTHH JUIS
paroHaIbHOTO
MPUPOIOTIOTB30BAHUSI.

ImP6 8.  CdopmupoBaHHOCTH
YMEHHUSl pemarb OuOJOTHYECKue

3aJa4u, COCTaBJIATHb
TCHOTHUIINYCCKUC CXCMBI
CKpCIIUBaHUsA

AJI1 pa3HbIX THUIIOB HACJICIOBAHUS
IMIPHU3HAKOB y OpraHmu3smoB,

COCTaBIIATh ~ CXEMBI  IIEpeHoca
BEIIECTB M SHEPTHU B IKOCUCTEMaX
(Ieru MUTaHMSs, MAIIEBBIC CETH ).

ImP6 9.  CdopMupoBaHHOCTH
YMCHHH KPUTHYCCKH OICHUBATH
nHpopmaIuio OMOJIOTUYECKOTO
COJICPKAHMUSA, BKJTIOYAIOIITYIO
TICEB/IOHAYYHBIC 3HaHUS u3
Pa3IMYHBIX UCTOYHHUKOB (CpeACTBa
MaccoBOW HWH(OPMAIUU, HAYYHO-

MOIIYJIIPHEIE MaTepHabl);
MHTEPIPETUPOBATH ITUYECKHE
ACIICKTHI COBPEMCHHBIX
UccleloBaHM B OHosOruy,
MEOUIINHE, 6I/IOTCXHOJ'IOFI/II/I;
paccMaTpuBaTh rio0anbHble
JKOJIOTUYECKHE po0IEMbI

COBPEMEHHOCTH, (POPMHUPOBATH IO
OTHOILIEHUIO K HUM COOCTBEHHYIO
HO3UIUIO.

I1P6  10. CdopMupOBaHHOCTH
YMEHUH co3/laBaTb COOCTBEHHbBIE
MUCHMEHHBIC M YCTHBIE COOOIIEHUS

Ha OCHOBE OMOJIOrHYECKOH
uHpopManui U3  HECKOJBKHUX
HCTOYHHUKOB, rpaMOTHO
HUCIOJIL30BaATh MOHATHHHBIA

arnmapar OnoJIorun

OK 02.
Hcnonb3oBars
COBpEMEHHBIC
CpeiacTBa  TIOUCKA,
aHanm3a

U HHTepHIpeTaIuu
nHpopmarun

u
nH(pOpMaIMOHHBIE
TEXHOJIOTHH  JUISI

JIMYHOCTHBIC PE3yJabTATHI JIOJIKHBI
OTpakaTb B  4YacTH: IIGHHOCTH
HAYYHOT'O MO3HAHUS:

-c(hopMUPOBAHHOCTD

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSA
HAayKH M OOILIECTBCHHOI NpPaKTHKH,
OCHOBaHHOTO Ha JHUAJIOre KYIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO

I1P6 1.  CdopmMupoBaHHOCTH
3HaHUI 0 MecTe U PoJId OUOJIOTUHI
B CHCTEME Hay4JyHOrO 3HaHWUS,
(YHKIMOHATBHOH  TPaMOTHOCTH
YernoBeKa TUTst pemeHHs
KU3HEHHBIX TPOOIIeM.

ImP6 7.  CdopmupoBaHHOCTH
YMEHHUSI TPUMEHATH IOJy4YeHHbIE
3HAHUSA TUIS 00BsICHEHUS
OMOJIOTHYECKUX  TPOLECCOB |




BBITIOJIHEHUST 3a7a4 | CBOETO MecCTa | SIBJICHHH, JUTSt MPUHATHUSA
npodeccnoHanbHOM | B MOMUKYIBTYPHOM MUDE. MPaKTUYECKHUX peneHuit B
JESTEIbHOCTH MertanpenmeTHble pe3yabTaThl | MOBCEIHEBHOM KU3HU
JIOJIKHBI OTpaX<aTh: c LETIBIO obecrnieueHus
OBnanenue YHUBEPCAJIBHBIMH | 0€30MacCHOCTH CBOETO 3I0POBBS U
yueOHBIMU [TI03HABATEJIbHBIMU | 3JI0POBbSl  OKPYKAIOIIMUX JIHOJEH,
JNEUCTBUSIMU: coONIOfICHHsSI  3I0POBOTO  0Opasa
B) pabota c uHpopMaIuei: KU3HH, HOPM IrPaMOTHOTO
- BIAJAETb HAaBbIKAMHU IIOJYYEHUS | MOBEICHUS B OKpY’Karollen
uH(bopMauu MIPUPOJHON  cpefe; MOHUMAaHHUE
U3 HCTOYHMKOB pa3HBIX THUIOB, | HEOOXOJUMOCTH  HCIIOJIb30BaHUSA
CaMOCTOSITEIIBHO OCYUIECTBJIATh | JOCTHKEHUI COBPEMEHHOU
IIOWCK, aHaJIM3, CHCTEMATH3AIMI0 | OMOJIOTMH W OHMOTEXHOJOTHH I
U UHTepHpeTanuio HHGOPMALUU | PallMOHAIBHOTO
pa3NMYHBIX ~ BUAOB W (OpM | IpUPOAONOIH30BAHUSI.
IIPEJCTABIICHUS; I[MP6  10. CdopMuUpOBaHHOCTH
- OLICHUBATh JIOCTOBEPHOCTh, | YMEHHM CO3/1aBaTh COOCTBEHHbIE
JETUTUMHOCTh uHbOpMaIny, | MUCbMEHHBIE U YCTHBIE COOOIICHUS
€e COOTBETCTBME IIPaBOBbIM U | Ha OCHOBE OMOJIOTUYECKOI
MOPAIIbHO-3TUYECKUM HOpMaM uHpOpMallUd W3  HECKOJIBKUX
HMCTOYHHKOB, IrpaMOTHO
HCII0JIb30BAaTh MTOHATUNHBIN
anmapat OHOJIOTHH
OK 04. | JluunoctHeie pe3ynbrathl A0KHBEI | [IP6 5. IlpuoOperenue ombiTa
D¢ dexkTnBHO oTpakaTb B  4YacTU: LIEHHOCTU | IPUMEHEHUS OCHOBHBIX METOOB
B3aUMOJICIICTBOBATh | HAYYHOIO  MO3HAHHUA: OCO3HAHHME | HAYYHOTO MO3HAHUS,
u paborarthb LEHHOCTU HAay4HOH JEsTEeNbHOCTH, | UCIIOJIb3YEMBIX B OHOJIOTUHU:
B KOJUIEKTHUBE TOTOBHOCTH OCYIIECTBIATh | HAOMIOJACHUS W OMHCAHUS KUBBIX
1 KOMaH/e IPOEKTHYI0 M HCCIIEJIOBATEIbCKYIO | CUCTEM, IPOLECCOB U SIBJICHMIA;
JeATEIbHOCTh WHAMBUAYaJIbHO U B | OPTaHM3alMd U IPOBEACHHS
rpymnme. OMOJIOTMYECKOr0  JKCIEpUMEHTA,
MeranpenmeTHbie pe3yNbTaThl | BBIABUKEHUS] TUIIOTE3, BBIABICHUS
JOJIKHBI OTPAXKATh: 3aBHCHUMOCTH MEXIY
OBnanenue YHUBEPCAIbHBIMU | UCCIEAYEMBIMU BEJIMYMHAMHU,
KOMMYHUKATUBHBIMU JICUCTBUSIMU: 00BSICHEHUS MOJTyYEHHBIX
0) COBMeCTHas JEATEIbHOCTD: pe3ynabTaTOB
- TOHMMaTh MW  HUCHOJB30BaTh | U (POPMYIHpPOBAHUS BBIBOJAOB C
IIPEUMYIIECTBA KOMaHHON HCIIOJIb30BaHUEM Hay4HbIX
Y MHIMBHUIyaJIbHOM paboThI; MIOHATUM, TEOPUI U 3aKOHOB
- TPUHUMATh UEIM COBMECTHOMU
NEeSTeIbHOCTH, OpPraHM30BBIBATh H
KOOPJAMHUPOBATH JEHCTBUS
IO €€ IOCTH>KEHHUIO: COCTaBJIATh IUIaH
JEUCTBUM, paclpeneisaTb poJid ¢
y4eToM MHEHUI YYaCTHUKOB
00CYyX/1aTh Pe3yIbTaThl COBMECTHOU
paboTHI
OK 07. | JIuuynoctHble pe3ynbTaThl A0KHBL | [IP6 5. TlpuoOperenue ombiTa
CopeiicTBOBaTh OTpakaTb B YaCTH: SKOJOTMYECKOTrO | IPUMEHEHHUS OCHOBHBIX METOOB
COXPAHEHHUIO BOCIIUTaHUS: - C(HOPMHUPOBAHHOCTH | HAYYHOTO MO3HAHUS,
OKpY’KaroIeu 3KOJIOTUYECKON KYJIbTYpbI, | UCTIONB3yEMbIX B OHOJIOTHU:
Cpenpl, MOHMMAaHUE BIUSHUS COIMAIBHO- | HAOIIOICHUS
pecypcocOepexeH! | SKOHOMHYECKHX  IPOLIECCOB  Ha | U ONHUCAaHUS JKUBBIX  CHCTEM,
10, MIPUMEHSTD | COCTOSHUE IPUPOJTHOU MPOLIECCOB U SIBJICHUI;




3HAHUS
00 W3MEHEHUU
KIIUMaTa,
MIPUHLIMIIBI
OepeKIMBOTO
MIPOU3BO/ICTBA,
3pPEKTUBHO
JIENCTBOBATH

B UYpE3BBIYANHBIX
CUTYaIUsAX

U COLMAILHOM Cpelbl, OCO3HAHUE
r100aIBbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeEM;

- TUTAaHUPOBAHHWE M OCYIIECTBICHUE
JICHCTBUM B OKPYXKAIOLIEH cpene Ha
OCHOBE 3HAHMS IIE€JIEH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUYECTBA;

- AKTUBHOE HENpUITHE JIEUCTBUH,
IPUHOCSAIIMX Bpel  OKpYXKarolen
cpene;

- yMEHUE MIPOTHO3UPOBATH
HEOJIaronpusATHBIE  DKOJOTHYECKHE
IOCIICICTBUS peANPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPALLIATh HX;

- pacUIMpeHHEe OIbITa ACATECIbHOCTH
9KOJIOTUYECKOW HAIPaBJICHHOCTH.

MertamnpenmMeTHbIe pe3yabTATHI
JIOJDKHBI OTPaKaTh:
OBnanenue YHHUBEPCATbHBIMU

KOMMYHHUKATUBHBIMH J€HCTBUSAMU:
0) COBMECTHasl I€SITEIIbHOCTD:

- INIOHMMaTh M  HUCHOJb30BATh
[IpeuMyILIecTBa KOMaHTHON
U MHIUBU1YaJIbHON pabOThI;

- IIpUHUMATh LEIM COBMECTHOU
NeSITeIbHOCTH, OPraHU30BbIBATH MU
KOOPJMHUPOBATh JeNCTBUS
IO €€ IOCTHKEHUIO: COCTAaBJISTH IUIaH
JEUCTBUM, pacHpenensaTb poJIk C
y4ETOM MHEHUI Y4aCTHUKOB
o0cyXJaTh pe3yJabTaTbl COBMECTHOM
paboThI

opraHu3anuunu u MMPOBCACHUA
OHOJOrHYECKOI0 OKCIICPUMCHTA,
BBIABHUKCHHA THUIIOTC3, BBIABICHUA

3aBHUCHUMOCTH MEXIy
UCCIIeTyeMbIMU BEJIMYMHAMHU,
00BsICHEHUS MOJTy4YEHHBIX
pe3ynabTaTOB

u (GOopMyIUPOBaHUS BBIBOJOB C
HCII0JIb30BaHUEM Hay4HbIX
MOHSTUH, TEOPHUIl U 3aKOHOB.

[MP6 6.  CdopMUPOBAHHOCTH
YMEHHsI BBLICISATh CYIIECTBEHHbIE
MIPU3HAKU BHUPYCOB, KJIETOK
MIPOKApUOT u 9YKapuoT;
OJIHOKJIETOYHBIX u
MHOTOKJIETOYHBIX OpraHHU3MOB,
BUJIOB, OHOTreO0IIEH030B nu
HKOCHUCTEM; 0COOCHHOCTHU

MpoIeccoB OOMEHAa BEHIECTB W
MpEeBpalleHHs] PHEPTUU B KIIETKE,
¢dboToCHHTE3a, IIACTUYECKOTO U
HHEPreTHYECKOTO oOMeHa,
XEMOCHHTE3a, MHTO3a, Meiio3a,
OIJIOZIOTBOPEHUS,  Pa3BUTHSI |
Pa3MHOXKEHHUS, WHIUBHUIYAILHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a),
O00pBHOBI

3a CyIIeCTBOBAaHUE, €CTECTBEHHOTO
ot0opa, BUJI000pa30BaHus,
MPHUCTIOCOOJICHHOCTH OPraHU3MOB
K cpene OOWTaHUS, BIUSHUSI
KOMITOHEHTOB HKOCHCTEM,
AHTPOTIOTCHHBIX W3MCHCHUU
B DKOCHCTEMax CBOEH MECTHOCTH,
KpyroBOpoTa BCIICCTB "
MpeBpalieHne SHEPTUU B
ounocdepe.

ImP6 7.  CdopMupOBaHHOCTH
YMCHHSI TPUMEHSThH ITOJTYICHHBIE
3HAHUSA TUIS 00BsICHEHUS
OMOJIOTMYECKUX  TPOLECCOB U
SIBIICHUH, TUTST MPUHSTUS
MIPAKTUYECKUX pereHuit B
MOBCETHEBHOM KU3ZHU
c LETbI0 obecrieueHus
0€30MacHOCTH CBOETO 3/I0POBbS U
37I0pPOBbSl  OKPYXKAIOIIHUX JIIOJIEH,
coONIofieHHsI  3I0pOBOTO  0Opasa
KHU3HHU, HOPM IPaMOTHOTO
MOBE/ICHUS B OKpY’Karoten
NPUPOAHON  cpene; MOHUMaHHE
HEOOXOJIMMOCTH  HCIIOJIb30BAHMS
NOCTHKEHUN COBPEMEHHOM
Ouonoruy M OWMOTEXHOJOTHH IS




paloHaIbHOIO
MPUPOIONOIB30BAHUS

I1IK 1.5
Ocy1ecTBIATH
IKCILTyaTaIHIo
CYJOBBIX
TEXHUYECKHX
CpEICTB
COOTBETCTBUU c
YCTaHOBJICHHBIMU
MpaBUIaMu u
poLeaypamH,
00ecIeYnBaroIINMHU
0e30IMacHOCTh
onepanui u
OTCYTCTBHE
3arps3HEHUs
OKpYy>Karolen
Cpebl

HaBpiku: opranu3zanus HaOIIOIEHUS

3a JKCIUTyaTauuen CYIOBBIX
TEXHUYECKHUX CPEICTB B
COOTBCTCTBMM C YCTAaHOBJICHHBIMH
IIpaBUJIaMU u MpoLEeypaMH,

o0ecrieynBarOMM  0€30I1aCHOCTD
orepanuii ¥ OTCYTCTBHE 3arpsi3HCHHS
OKPYKAIOUIEN CPEJIbI.

VMenus:
WCIIOJIB30BaTh MEXIYHApOJHbIE U
HaIllMOHAJIbHBIE HOPMAaTHBHBIE

IIPaBOBBIC AKThl II0 SKCIUIyaTallUuH
CYZIOBBIX TEXHUYECKHX CPEIICTB
3Hauus:

0COOCHHOCTHU IKCILTyaTaluu
CYAOBBIX TCXHUYCCKUX CPEACTB,

porenyp, 00eCTeunBaroIIUX
0€30MacHOCTh onepanuin u
OTCYTCTBHUE 3arps3HEeHUs
OKpYKarOIIEH cpenbl npu

IKCIUTyaTalluH CYJOBBIX TEXHHYECKUX
CpencTB

[IpakTHUeCcKuii OMBIT B:
OpraHmW3anyy  HaONMIOJEHUs  3a
IKCILTyaTaIueH CYJIOBBIX
TEXHUYECKHX CPEICTB B
COOTBETCTBUHU C YCTAHOBJICHHBIMH
IMpaBWJIaMH W IIPOLEIypaMH,
o0ecIieunBaroMMI  0€30I1aCHOCTh
onepanui u OTCYTCTBHE
3arps3HEHUS] OKPYKAFOIIEH CPEJIbl.
YmMmenue:

MCIIOJIb30BaTh MEXKIYHAPOJHBIC H
HaIIMOHAJIbHEIC HOPMAaTHBHBIC
MIPABOBBIC AKThI IO IKCILTyaTalluu
CYJIOBBIX TEXHUYECKUX CPEJICTB
3HaHwue:

0COOEHHOCTH AKCILTyaTaluu
CYJIOBBIX TEXHUYECKUX CPEJICTB;

mporeayp, 00ecIIeunBarOIITUX
0€301acHOCTb oreparuim u
OTCYTCTBUE 3arpsi3HCHUS
OKPYXKAaIOIICH  CpeJibl pH
OKCILTyaTallun CYIAOBBIX

TCXHUYCCKUX CPCACTB
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2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJIbHOM ITUCIUTILINHBI

2.1. O0beM qUCHUIJIMHBI M BUAbI y4eOHO padoThI

Buj yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI 1M CIIATIJIMHbI 72
B T.Y.

TEOPETUUYECKHUE 3aHATUS 44
MPAKTUYECKUE 3AHATUSA 12
1ab0opaTOpPHBIE 3aHATHS 4
OcHoBHOe coJep:kaHue 60
IIpodeccnonanbHO  OpHMEHTHPOBaAHHOE  coJep:kaHMe  (colaep:KaHHMe 10
MPHUKJIAJTHOT0 MOTYJISA)

IIpomeskyTounasi arrectanus (1uddepeHIupOBaHHBIN 3a4eT) 2
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2.2. TemaTn4yecKuii IJIaH M cOJePKaHUE TUCHUILINHBI

®opmupyemMble
HaumeHnoBanue Copepxxanue yueOHOro Matepuaja (0CHOBHOe U NPo¢ecCHOHAIBHO OPHMEeHTHPOBaHHoe), | O0beM KOMITETeHIHI
pa3/iesioB U TeM JIa00pPATOPHBIE U NPAKTHYECKHE 3AHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJIHYUH) 4acosB
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Pa3nes 1. buonorus kak Hayka. 2KuBble cicTeMbl M HX OPraHH3alus 2
Tema 1.1. Copneprkanue y4eOHOro Marepuasa 1
buonorus buonorust — Hayka o xuBoi npupoze. CBs3u OHOJIOTHU C OOIIECTBEHHBIMU, TEXHHUECKUMH U
B CHCTEME  HayK. | IpyI’MMHU €CTECTBEHHBIMU HayKamu, ¢puiiocopueil, peauruei, 3Tukoi, 3cTeTUKONH U IPaBoOM.
O6mas Ponp Oumonormn B (OpMHpPOBAaHWMM COBPEMEHHOW HaydyHOW KapTHHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTHYECKUX HAYK.
KU3HU Metoabl TO3HAHUS >KUBOM MPHUPOABI (HAOIIOJACHUE, SKCIIEPHMEHT, OMHMCaHuE, U3MepeHue, | 1 OK-02
KJaccu(uKanus, MOAEIMPOBAaHUE, cTaTUCTUYECKas 00paboTka NaHHbIX). JKuBble CHUCTEMBI
(OmocucteMbl) Kak TpeAMeT u3ydeHus Owuosornu. OTiauuue JKUBBIX CHUCTEM  OT
Heopranuueckoi npupozbl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHU OpraHu3alnx onocucTem: MOJIEKYJIIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOH, 3KOCUCTEMHBIH (OMO - TIeOLEHOTHYECKUH),
OonocdepHbIi
Pa3nen 2 Xumuyecknii COCTaB M CTPOECHUE KJIETKH 8
Tema 2.1. ConeprkaHue yueOHOro MaTepuaia 1
XUMHUYECKUN  COCTaB | XMMHUYECKHA COCTaB KJIETKH. XUMHUYECKHE JJIEMEHTHI: MaKpOdJIEMEHThI, MUKPOIJIEMEHTEHI.
KJeTku. Bona Bona u muHepanbHble BemecTBa. DYHKIMM BOJBI M MUHEPAIBHBIX BEIIECTB B KIIETKE.
u MuHepanbHble | [longmepkanue ocmoTuueckoro Oaanca XWUMHYECKHMM COCTaB KIETKH. XHUMHUYECKHE
BELIECTBA AJIEMEHTBI: MAKpO3JIEMEHTHI, MUKPO3JIEMEHTH. Boa 1 MuHepanbHble BeniecTBa. OyHKIMH
BOJIbl 1 MUHEPAJIbHBIX BeleCTB B KieTke. [lonnep:kanue ocMoTHUecKoro danaHca
Tema 2.2. ConeprkaHue yueOHOro MaTepuasa 1
buonornuecku benku. CocraB u ctpoeHne 0eaKoB. AMUHOKUCIOTE — MOHOMEpPHI OenkoB. Hesamenumble u
Ba)KHBIE XUMHYECKUE | 3aMEHUMBIE AMUHOKHCIOTBL. AMUHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYPbI O€IKOBOMH
COETMHEHUS MOJIEKYJNbI (MIepBUYHAsL, BTOPUYHAs, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonormueckue ¢yHkuuM OenkoB. DepMEHTHl — OHOJIOTHYECKHE
karanu3aTopel. CTpoeHue (epMeHTa: aKTHBHBIM LEHTpP, CyOCTpaTHas CHEHH(PUYHOCTD.
Kodepmentsl. Buramunsl. OTinuuns pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. OK-01, OK-02,
OK-04
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VYrneBoasl: MOHOCaxapuabl (TIIOKO3a, pubo3a U Je30Kkcuprbo3a), Aucaxapuabl (caxaposa,
JAKTO3a) W ToJMcaxapuabl (Kpaxmani, TIUKOTeH, IeJUTi0sio3a). buomornueckune GyHKIUHA
yrieBonoB. Hyknennossie kuciorsl: JJHK u PHK. Hykneornasl — MOHOMEpBI HYKJIIEHHOBBIX
kucyioT. Ctpoenue u pynkuuu JIHK. Ctpoenne u pynkimu PHK. AT®: ctpoenne u pyHKImn

Tema 2.3.
CTpyKTypHO-
byHKIMOHATBHAS
OpraHu3aIys KIeTOK

Copepxanne yaueOHOro Marepuana

[luTonorus — Hayka o kietke. Kiierounast Teopusi — mpumep B3auMoJICHCTBUA uaeH U GaKToB
B HAyYHOM ITO3HAHUU. METObI U3y4eHUS KICTKH.

Knerka kak nenoctHast xuBasg cucrema. OOliue Npu3HAKU KJIETOK: 3aMKHYTas HapyKHas
MeMOpana, mosekyibl JIHK kak renernueckuii amnmapar, cuctemMa CHHTe3a Oeka.

Tumbl  KIETOK: JyKapuoTHUYecKass W  Inpokapuotuueckas. (OcoOEHHOCTH  CTPOCHHUS
MpOKapuoTUYECKONW KieTku. KierouHnas creHka Oaktepuil. CTpoeHHE >YKapHOTHYECKOU
kieTkr. OCHOBHBIE OTIMYHUS PACTUTEIHHON, KUBOTHON U TpUOHOM KieTKH. [loBepXHOCTHBIE
CTPYKTYpbl KIIETOK— KIJIETOYHAs CTEHKa, TJIMKOKaIuKc, ux ¢yHknuu. [lnazmaruueckas
MeMOpaHa, €€ CBOMCTBA M (DYHKITUH.

[Mutonnazma u ee opranouabl. OmpHomemOpanHbie opraHounsl kinetku: OIIC, ammapar
[onpmxu, nuzocombl. [lonyaBTOHOMHBIE OPTraHOUIIBI KJIETKHA: MUTOXOHIPHUH, TUIACTHIBI.
[TpoucxoxaeHnne MUTOXOHIApWI W macTua. Buasl mmactun. HemeMOpaHHBIE OpraHoHbI
KJIETKH: PHUOOCOMBI, KJIETOYHBIH LIEHTP, UEHTPHOJU, PECHUYKH, KIYTUKH. DYyHKIUU
OpPraHoUJOB KIIeTKU. BkitoueHus. Snpo — perynasTopHbiid HeHTp KieTku. CTpoeHue sapa:
aqepHas 000J104Ka, KapuoIula3Ma, XpOMaTHH, SPbIIIKO. XpOMOCOMBI. TpaHCIIOPT BELIECTB B
KJIETKE

JlaGopaTopHblie 3aHITHS

Ne I «Cmpoenue knemku (pacmenusi, Hcueommuvie, 2pudsvl) U KiemoyHule 6KIIoUeHus (Kpaxmai,
KApOmMuHOUObl, XJ10PONIACbL, XPOMONIACTIbL) »

Pazgen 3. dKKuzHeaeaTeJbHOCTDH KJIETKH

Tema 3.1.

Oo6Men BEIIECTB
51 IpeBpalieHue
SHEPTUHU

B KJIETKE

CopepxaHue yaeOHOTo MaTepuana

OOMeH BemiecTB, WM METa00IU3M. ACCUMMIIANINS (TUTACTHYECKUI OOMEH) U AUCCUMUIISIUS
(oHepreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €IUHOro Ipolecca MeradbonausMa. Poib 3aKoHOB
COXpaHEHMs BEUIECTBA U DHEPrHMHM B MOHMMAaHMU MeTabonu3ma. Tumbl oOMeHa BEIIeCTB:
aBTOTpo(HBI U TerepoTpodHbId. Ponh GepMeHTOB B O0OMEHE BEIIECTB W NPEBPAIICHUU
DHEPTUU B KIIETKE.

®dotocunte3. CmeroBass u TemMHOBas (a3pl ¢oTocuHTe3a. Peaknum ¢orocuHTe3A.
OddextuBHOCTh PoTOCHHTE3a. 3HAueHHe (POoTOCHHTE3a I KU3HU Ha 3emie. BrusHue
yCIIOBUM cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 NPOAYKTUBHOCTH Y KYJIbTYPHBIX

OK-01,
OK-04

OK-02,
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pacteHuii. XeMocuHTe3. XeMOCHHTE3UPYIOIIUe OaKTeprn. 3HAaUCHHE XEMOCHHTE3a 1Tl )KU3HU
Ha 3eMiie.

DHepreTUyYecKii OOMEH B KIIETKe. PacienieHre BemecTB, BbIACICHHE U aKKyMYJIUPOBaHUE
DHEPruM B KIIETKE. DTalbl YHEPreTHUECKOro obMeHa. ['nmukonm3. BpokeHHe U ero BHIBIL.
Kucnopomnoe okuciaeHue, WM KiIeTOYHOE abixanue. OkucnutenbHoe (pocopuimpoBaHue.
D PeKTUBHOCTH SHEPTreTHIECKOr0 0OMEHa

Tema 3.2.
Buocunres Oenka

Copepxanue yueOHOro Marepuana

Peakumum Mmatpuunoro cuHte3a. [enermueckas wuHdopmanus u JHK. Peammusauwms
TeHETUYECKON MHpOopMaluK B KiIeTKe. [ eHeTHYeCKUi KOJI M ero CBOMCTBA. TpaHCKPHUIIIIHS —
marpuunblii cuHTe3 PHK. Tpancmsuus — OwuocuHTe3 Oenka. ITanbl TPaHCISALHH.
KoaunpoBanue amunokucnot. Ponbs pubocom B OnocunTtese Oenka

IIpakTHueckoe 3aHsTHe

Ne | «Pewenue 3a0au na onpedenenue nocie008amenbHOCMu HyK1eomuoo8y

Tema 3.3.
Bupycsl

Copepxkanue ydeOHOro Marepuana

Hexnerounsie ¢popmsl sxu3Hu — BUpychl. Mcropust otkpsiTust BupycoB (/. U. MBanoBckwmii).
Oco0eHHOCTH CTPOSHMSI M )KM3HEHHOT0 1MKJIa BUpycoB. baktepuodaru. bonesnu pactenui,
KMBOTHBIX M 4€JIOBEKa, BBI3bIBaEMbIC BUpycamMu. Bupyc nmmyHoaedunura yenoseka (BIY)
— Bo30yautens CITM/a. [Tpodunaktuka pacnpocTpaneHus BUPYCHBIX 3a00IeBaHUI

Pa3znen 4. Pa3dMHOKeHHE U HHANBUAYAJIBbHOC PAa3SBUTHE OPraHU3MOB

Tema 4.1. Copepxkanue ydeOHOro Marepuana

Kn3HeHHbI uuki | Jlenenue kinerku — muto3. Craguu Murtosa. [Ipouecchl, mpoucxoamye Ha pa3sHbIX CTAOUAX
KIIETKH mMuTo3a. bruonorunueckuii cMpicn muto3a. [IporpaMmmupyemMas rudesb KIETKH - allonTo3

Tema 4.2. Copepkanne ydeOHOro Matepuana

DopMbI pasMHOKEHHUS | DOpMBI Pa3MHOXKEHHUSI OPraHU3MOB: OecIioyioe U MooBoe. Buabl 6ecrnonoro pa3MHOXKEHHUS:
OpraHU3MOB JIEJIEHNE HAJBOE U MMOYKOBAHUE OJIHO M MHOT'OKJIETOYHBIX, CIIOPOOOpa30BaHUE, BET€TaTUBHOE

pa3MHOXeHHe. VICKYyCCTBEHHOE KIIOHMPOBAHUE OPraHW3MOB, €r0 3HAUEHHUE JUISl CEJICKIIHH.
[TonoBoe pa3MHOXKEHHE, €T0 OTIUYHUS OT OECIOIIOTr0.

Meiio3. Cramum wMeio3a. IIpomeccel, mpoucxoasume Ha cragusax Menosa. [loBeagenue
xpomocoM B Menoze. Kpoccunrosep. buonornueckuii cMbici U 3HaueHHE MeWo3a.
["amerorenes — mpoiiecc 00pa30BaHUS IMOJIOBBIX KIJIETOK Yy JKUBOTHBIX. [lojioBBIE JKene3bl:
CEMEHHHKH U suuHUKUA. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KIETOK — raMeT (CriepMaTo30u/I,
SUIEKITIETKa) — crepMaTtoreHe3 W ooreHe3d. OCOOGHHOCTH CTPOEHHUS SUIIEKICTOK H
crepmaTto3onioB. Omnonorsopenue. Ilaprenorenes

OK-01,
OK-04

OK-02,
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Tema 4.3.
NunuBuayansHOE
pa3BUTHE OPraHU3MOB

CopepxaHre yaeOHOr0 MaTrepuaa

WnauBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (AMOpHOTreHe3). DTambl
SMOPHOHAIBHOTO Pa3BUTUSl y TO3BOHOYHBIX JKHUBOTHBIX: JpOOJIEHHE, TacTpyJIsmus,
opranorene3. llocTamOpuonanbHOe pas3BuTHe. THUIBI TOCTIMOPUOHATIBHOTO PA3BUTHUSL
npsiMoe, HerpsiMoe (JTMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB; (haKkTOpHI,
CHOCOOHBIC BBI3BIBATH BPOXKICHHBIE ypoACTBAa. PocT m pasButue pacteHmil. OHTOreHE3
I[BETKOBOT'O PAaCTEHHS: ABOIHOE OIJIOAOTBOPEHHE, CTPOCHUE CEMEHH, CTA M PA3BUTHUS

Pa3zgea S. HacjieiICTBEHHOCTHh M M3MEHYMBOCTH OPraHU3MOB
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Tewma 5.1.
3aKOHOMEPHOCTH
HacJIeI0BaHMsI

Copepxanne yueOHOro Marepuana

[Ipenmer u 3amauu reHeTUKH. Posib UTOIOTMH U 3MOPHOJIOrMU B CTAHOBJIEHUU I€HETHKHU.
Bknan poccuiickux M 3apyOeKHBIX YUEHBIX B Pa3BUTHE T'€HETHKH. MeTonbl I'€HETHUKU
(ruOpuaONOrNYecKuil, LUTOT€HETUYECKUH, MOJEKYyJIsIpHO-reHeTuueckuit). OCHOBHBIE
reHeTUYeCcKue MOHATH. | 'eHeTnyeckasi CHMBOJIMKA, HCIOJIb3yeMas B CXEMaxX CKPELIMBAHUH.

3aKOHOMEPHOCTH HaCJIeJIOBaHUSI IPU3HAKOB, ycTaHOBIEHHBIE ['. Menaenem. Monoruopuaxoe
CKpeIIMBaHWE. 3aKOH eAMHOOOpa3us THUOpUIOB TeEepBOro  mokojeHus. IlpaBuio
JOMUHHUPOBaHMSI. 3aKOH paclleruieHus npusHakoB. ['mmoreza umctoTsl ramer. [lomHoe u
HENOJIHOE JOMUHHUPOBAHHUE.

JuruOpunHoe  cKpeuIMBaHUE. 3aKOH  HE3aBUCUMOTO  HACJEIOBAaHUS  MPHU3HAKOB.
[{uToreHeTn4eCcKre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS. AHATH3UPYIONICEe CKpEIIMBaHUE.
Vcnonp30BaHre aHAIM3UPYIONIETO CKPEIIMBAHMS JIJIS ONIpeIeJIeH s TEHOTUIIA 0COOU

[IpakTnueckoe 3aHsTHE

Ne 2 Pewenue 3aoau Ha onpeoenenue GepOAMHOCMU BO3HUKHOBEHUS HACIEOCMBEHHbIX
NPU3HAKO8 NPU MOHO-, OU-, NOTUSUOPUOHOM U AHATIUIUPYIOWEM CKPEWUBAHULU, COCMABIeHUe
2EHOMUNUYECKUX CXeM CKPeUwjUBaHUs.

Tema 5.2.
CuemieHHoe
Hacleq0BaHUE
MIPU3HAKOB

CopepxaHue yueOHOTro MaTeprala

CueruieHHOE HaclieoBaHue mpusHakoB. Pabora T. Moprana 1o cierieHHOMY HacJae0BaHUIO
reHoB. HapylieHue cluiemnyieHusi TeHOB B pe3ylbTaTe KPOCCUHIOBEpa. XPOMOCOMHAsI TEOpUs
HacyleCTBEHHOCTU. ['eHeTnueckue KapThl. ['eHeTnka mosa. XpoMOCOMHOE OIpeaeieHUe
noyia. AyToCOMBI U MOJIOBbIE XPOMOCOMBI. ['OMOTaMeTHbIE M T€TEPOraMEeTHBIE OPraHU3MBI.
HacnenoBaHnue npu3HakoB, CIIETNIEHHBIX C ITOJIOM

HpaKTI/ILIeCKOC 3aHATUC

Ne 3 Pewenue 3a0au Ha onpe()eﬂeyue 6EPOAMHOCMU B603HUKHOBEHUA HACEOCMBEHHbIX
NpUu3HaxKoe npu  CYenjieHHom HClCJZQ()O@ClHuu, cocmaejlieHue  ceHomunudecKkux cxem
CKpeuueaHusl

Tema 5.3.

CopepxaHue yaeOHOro MaTepuana

OK-01,
OK-04

OK-02,
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3aKOHOMEPHOCTH
MU3MEHYHBOCTH

M3meHunBOCTh. BUABI M3MEHUMBOCTU: HEHACIIEACTBEHHAs U HacyeAcTBeHHas. Poib cpensl B
HEHACJIEICTBEHHON M3MEHYMBOCTH. XapaKTEpUCTHKA MOAW(UKAMOHHOW H3MEHYHMBOCTH.
BapuanvonHsslil pax v BapuanuoHHas Kpusasd. Hopma peaknuu npusnaka. KonuectseHHbIe
U KauyeCTBEHHblE MpPU3HAKU M HX HoOpMa peakuuu. CBoiicTBa MOAM(PUKALMOHHOM
U3MEHYUBOCTH.

Hacnencreennast, miy TIeHOTHIMYECKas HM3MEHYMBOCTH. KomMOMHATHBHAsS HM3MEHYUBOCTb.
Meiio3 W TOJIOBOM MpOIECC — OCHOBA KOMOMHATHMBHOW HW3MEHYMBOCTH. MyTallMOHHAs
U3MEHUYUBOCTh. Kiaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHEIE, TeHOMHBIE. YacToTa u
MPUYHHBI MyTalluid. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIIEICTBEHHOM
W3MEHYHUBOCTHU
H. U. BaBuiosa

Tema 5.4.
[eHeTnka yenoBeka

Copnepxkanue y4eOHOro Marepuana

I'enetuka denoBeka. Kapuotunm dyenoBeka. OCHOBHBIE METOJbl TE€HETHUKH YEJIOBEKA:
TE€HEAJOTHYECKUM, OJM3HEIOBBIA, ITUTOTEHETUYECKUM, OMOXMMUYECKHM, MOJIEKYJISIPHO-
reserndeckuii. CoBpeMEHHOE OIpe/eieHUe TeHOTHUIA: MOJHONEHOMHOE CEKBEHHUPOBAHMUE,
T€HOTUIIMPOBAHKE, B TOM ynciie ¢ nomoupto I11[P-ananu3a.

HacnenctBennsie 3a00sieBaHUS YelIOBEKA: NeHHbIE OOJIe3HHM, OOJIE3HU C HACIEICTBEHHOM
IIPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE 00Jie3HU. COMaTHYECKUE U TeHEPATUBHBIE MyTaLIUH.
CtBOsOBBIE KIETKH. [IpUHIMIBI 30pOBOTO 00pa3a KU3HU, JUATHOCTUKH, MPOPUIAKTUKH U
JICYCHHUS] TEHETUYECKHX OoJe3He. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHUE. 3HAUCHHUE
MEAWIIMHCKOW TEHETUKM B MPENOTBPALICHUH U JICYCHWH TEHETHYECKHX 3a0osIeBaHMiA
YEJI0BEKa

Pa3gen 6. DBoJIoINOH

Hasl OMoJIorus

Tema 6.1.
OBOIIOIMOHHAS
Teopus

U €€ MECTO

B OMOJIOTHH

Copepkanne y4eOHOro Marepuana

[TpennocbuIKy BO3HUKHOBEHHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHAS TEOPUS U €€ MECTO B
O6uosnorun. BiusHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U APYTUX HayK.

CeupnerenncTBa BOONUH. [laneoHToNOTHYeCcKHe: OCIeI0BATEIHHOCTD MTOSBICHUS BU/IOB B
MAJIEOHTOJOTUYECKONW JIETOMUCH, TepexoaHbie (Gopmbl. buoreorpaduyeckue: CXOACTBO H
paznuuue ¢ayH U GIop MATEPUKOB M OCTPOBOB. DMOPHOIOTHIECKHE: CXOJCTBA U PA3IHMUUS
SMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBEIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTHYHEIE,
AHAaJIOTUYHBIC, PYAUMCEHTApPHBIC OpTaHEkl, aTaBU3MBI. MOJ'ICKy.TIHpHO-6I/IOXI/IMI/I‘ICCKI/ICZ
CXOJICTBO MEXaHHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0ONUYECKHX IMyTell y BceX
JKMBBIX OPTraHU3MOB.

OK-01,
OK-04

OK-02,
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OpomtonmonHas teopus Y. Jlapeuna. Ilpennocwiiky BO3HHUKHOBEHHUS JapBHHH3MA.
JIBIoKylue Cuibl 3BOJIIOLMU BUAOB 10 JlapBuHy (uM30BITOYHOE pa3sMHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYPCOB, HEONpeaeiEHHas M3MEHYMBOCTh, 00OphOa 3a CyIIECTBOBAHME,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBoitonus

CopepxaHnue yueOHOro Matepuaia

Cunrernueckas teopust 3Boimtonuu (CTD) u €€ oCHOBHbIE NOJIOKEHUSA. MUKPOIBOIIOLHMSL.
[TonynAuus Kak eIMHALIA BUJIA U SBOJIFOLUU.

JBuxkympe cwibl ((hakTOphI)3BOJIONUK BHJIOB B Tpupoje. MyTallMOHHBIA TMpOIECC H
KOMOMHATUBHAsT WM3MEHYUBOCTh. llomynsunonHble BOJMHBI W aApeiid reHoB. W3omsamus u
MUTpaysl.

EctecTBeHHBII 0TOOp — HaNpaBIIOIUi hakTop 3BoIOIKH. DOPMBI €CTECTBEHHOTO 0TOOpA.
[Ipucroco0IeHHOCTh OPraHM3MOB KaK pe3ysbTaT BOoJroIKU. [IpuMepsl pucnocoOieHuit y
opranu3zmMoB. Apomop¢ho3bl U uaroananTanui. Bun u BugooOpazoanue. Kpurepun Buna.
OcHoBHBIE ()OPMBI BHI000pa30BaHMsL: reorpapuuecKoe, IKOJIOTHIECKOe

Tema 6.3.
MaxkpoaBontonus

CopepxaHnue yueOHOro MaTepuala

Makpospomrorusi. DopMmbl  IBOIONHH:  (PHIIETHYECKAs, TUBEPICHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpatumocth  sBomronu  MakposBomtonus. @DopMbl  IBOJIIOIHH:
dbuneTnyeckas, IMBEPreHTHAs, KOHBEPTeHTHas, napauienabHas. HeobpatuMocTs 3BOTIONNN

Pa3znen 7. Bo3HUKHOBeHHE W pa3BUTHE KM3HM HAa 3emJie

Tema 7.1.
3apoxaeHue
" Ppa3BUTHC )XU3HU

Copepxkanue ydeOHOro Marepuana

JloHay4yHble TIPEACTABICHUS O 3apOKICHUU XW3HU. HaydHble TMMOTE3bl BO3ZHUKHOBEHHUS
JKU3HU Ha 3emJe: abuoreHes U MaHcmepMus. XUMUYecKas dBOJIONUsA. AOHMOTeHHBIN CHHTE3
OPTraHWYECKUX BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIHHOE TMOATBEPKICHUE
XUMHYECKON HBONONMU. HavanbHble dTambl OMooruyeckoil ssomrormu. I'mmoreza PHK-
Mupa. @opMupoBaHHe MEMOpaHHBIX CTPYKTYp U BO3HHKHOBEHHE NPOTOKJIETKU. [lepBbie
KJIETKH U UX 3BOJOLMA. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie o 3paM U nepuogam. Karapxei. Apxelickas U IpOTEPO30HCKast
apbl. [laneosolickas spa u €€ mnepuoibl: KeMOPHICKUI, OpIOBUKCKHUN, CHIIYpPUNHCKHM,
JIEBOHCKHI, KAMEHHOYTOJIbHBIN, NEPMCKHU. Me30301cKasd 3pa U €€ MepUuoAbl: TPUACOBBIN,
IOpCcKuii, MenmoBoW. KaifHo30Mckass 3pa W €€ mepuoibl: MaJeOreHOBBIM, HEOTCHOBBIN,
AHTPONOTE€HOBBIH.

Tema 7.2.
Cucrema
OpPTaHWYECKOTO MHpa.

Conepxanue yq4eOHOro MaTeprasia

CucremMa OpraHm4eckoro Mupa Kak OTpakeHHE 3BOJOLMU. OCHOBHBIE CHUCTEMAaTHUECKHE
rpynnbl OpraHu3MoB. XapaKTepUCTHKA KIMMaTa M reojlorndeckux mnpoieccoB. OCHOBHBIE

OK-01,
OK-04

OK-02,

17



[Ipoucxoxnaenue ATaIlbl 3BOJIIOIMY PACTUTENFHOTO U )KUBOTHOTO MUpa. ApoMOp(h 036l Y paCTEHHM 1 5KUBOTHBIX.

YeJI0BeKa — | [losiBneHune, paciBeT ¥ BRIMUPAHUE TPYI KUBBIX OPTaHU3MOB.

AHTPOIIOTeHE3 OBoNIONMA  4YeNOoBeKa. AHTpONOJIOTHS Kak Hayka. Pa3BuThe mpeacTaBleHHH O
NPOMCXOXKACHUU deloBeKka. Meroapl u3ydeHHs aHTponorene3a. CXOACTBa M pa3ivyus
YeJoBeKa M JKUBOTHBIX. CHCTEMAaTHYECKOe TIIOJIOKCHHE 4YelloBeKa. JIBIKylMe CHIIbI
(pakroper) anTpomorene3a. HacnencTBeHHas W3MEHYMBOCTb M €CTECTBEHHBIH OTOOP.
OOmiecTBeHHBIN 00pa3 KU3HH, H3TOTOBJICHUE OPYIUH TPY/a, MBIIIICHUE, PEYb

Tewma 7.3. CopepxaHne yaeOHOr0o MaTrepuaa

OcHoBHEIE craguu | OCHOBHBIE CTaJIMM M BETBH HBOJIONMHU YEJIOBEKA: aBCTPAIONMHUTEKH, YEIOBEK YMEIbIi,

9BOJJIIOIIMHA YCJIOBCKA

Yenosek npsaMmoxonsamui, YenoBek HeaHIEepTalbCKuil, YeIOBEK pa3yMHBI COBPEMEHHOTO
tuna. Haxoku McKomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAHHUSA, 00JaCTh PACIpOCTPaHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoeueckue packl. OCHOBHbIE OOJBbIIME pachl: €BpONEOM]HAs (eBpa3uiickas), Herpo-
aBCTpajiouJiHasl (SKBaTOpHalibHAasl), MOHTOJIOMAHAs (a3uaTcKo-aMepuKaHckas). UYepTsl
OPUCIOCOOJICHHOCTH IPEJCTaBUTENIEH YeOBEYECKUX pac K YCIOBHMSM CYILECTBOBAHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma

Yenoseueckue pacbl. OCHOBHBIE OOIBIINE pachl: €BpOINeoHaHas (eBpasuiickas), Herpo-
aBcTpajioujiHas (PKBaToOpuaibHasi), MOHIOJIOMAHAs (a3uWaTCKo-aMepuKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH TMPEJCTABUTENICH YEIOBEYECKUX pac K YCJIOBHUSIM CYIIECTBOBAHHMS.
EnnncTBo uenoevyeckux pac. Kpuruka pacuzma

Paznes 8. Opranusmsl

M OKPY:Kamouas cpena

Tema 8.1.

Copepkanne y4eOHOro Marepuana

Oxonorus DKOoJIOorus Kak Hayka. 3a/laud U pa3/ieibl SKOJOrHU. MeTo/1bl 3KOJIOrHYeCKUX UCCIIeI0BaHUM.

kak Hayka. Cpenpl | DKOIOrHYecKkoe MHPOBO33PEHHE COBPEMEHHOTo 4einoBeka. Cpelnsl OOMTaHUS OpraHH3MOB:

AKHU3HU. BOJIHAs, HA3EMHO-BO3/1YIIHAs, [I0YBEHHAs!, BHYTPUOPraHU3MEHHasI.

Oxonoruyeckne Dkosorudeckre (pakTopsl. Kimaccuukamus HSKOIOTHMYECKHX (AKTOPOB: abMOTHYECKHE,

(baxroper OMOTHYECKHE U aHTpPONOreHHble. JIeHCTBUE HKOJOTMUECKUX (aKTOPOB HAa OPraHU3MBIL.
AbGuotnueckue  (GakTopbl:  CBET,  TEMIeEparypa,  BIAKHOCTb.  DoTONEpUOAU3M.
[TpucnocoOneHnss opraHu3MoB K JieficTBHIO abuoTHueckux (akropoB. buomorunueckue
PHUTMBEL.
Buotnueckue akropsl. Buabl 6MOTHYECKHUX B3aMMOICHCTBHM: KOHKYPEHIINS, XUIIIHUYECTBO.
[Tapa3uTtusMm, MyTyanu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO), aMEHCAIIU3M,
HeiTpanu3M. 3HadeHne OMOTHYECKUX B3aUMOJICMCTBUH Ul CYIIECTBOBAHUS OPraHU3MOB B
MPUPOJIHBIX COOOIIECTBAX

Tewma 8.2. Copneprkanne y4eOHOro MaTepraa

OK-01, OK-02,
OK-04, OK-07
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DKOJIOTHYECKHE
XapaKTEePUCTUKH
NONYJISLUN

OKOJIOTUYECKHE XapaKTEPUCTUKH monyasiuud. OCHOBHBIE II0Ka3aTead  IOIMYJIALHU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HPHUPOCT, MuUrpauusa. JluHamumka
YUCJIEHHOCTU NOMYJALMU U €€ peryisauus OKOJIOTHYECKUE XAPaKTEPUCTUKU IOMYIISILIUU.
OCHOBHBIE MOKa3aTeau MOMYJISIUU: YUCIEHHOCTh, TUIOTHOCTh, POXK/Ia€MOCTh, CMEPTHOCTb,
IpUpOCT, MUTrpanys. JlmHamMuKa 4McIeHHOCTH HONYJISALIUU U €€ PEryIIsILus

Pa3nesn 9. Coo0mecTBa M 3K0JOrH4YeCKHe CHCTEMbI 10
Tema 9.1. CopepxaHne yaeOHOro Marepuaa 1
CoobmectBa Coo061ecTBO opraHnu3mMoB — 6uoreHo3. CTpyKTypbl OHMoLieHO3a: BUI0BAsA, IPOCTPAHCTBEHHA,
OpraHu3MOB, Tpoduueckas (nuimesas). Buapi-nomuHaHThl. CBSI3U B OUOIICHO3E.
9KOCHUCTEMBI Okonoruyeckne cucreMsl (9kocucremsl). IloHstue 006 »skocucremMe u OuoOreoLeHo3e.
OyHKIMOHATBHbIE KOMITOHEHTBl SKOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHTBHI, DPEIYyIEHTHI.
KpyroBoport BeliecTB ¥ NOTOK SHEPTUHU B IKOCHCTEME.
Tpoduueckue (mumieBbie) ypoBHH dKocucTeMbl. [lumeeie menu u cetd. OcHoBHbIE | |
IOKa3aTeau KOCUCTEMbI: OMoMacca, MPOIYKIHs. DKOJOTHYECKUEe MUPAMUIBL: MPOIYKIINH,
YHCICHHOCTH, Onomacchl. CBOMCTBA 9KOCHCTEM: YCTOHYHMBOCTD, CAMOPETYJISIHS, Pa3BUTHE.
Cykueccus
Tema 9.2. Copepxkanue ydeOHOro Marepuana 1
[Tpupoansie [TpupoaHble 3KOCHUCTEMBI. OKOCHUCTEMBI peK M 03€p. ODKOCHCTEeMa XBOMHOTO WU
IKOCHUCTEMBI HMIMPOKOJIMCTBEHHOTO  JIeca. AHTpPOTIOT€HHBIC HKOCHUCTEMBI. ATPOIKOCUCTEMBI.
VYpboskocucrembl. buonornyeckoe M XO3AHCTBEHHOE 3HAUYEHUE arpodKOCHCTEM U
yp6oskocuctem. buopasHooOpasue kak QaxTop ycToWumBOoCcTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3Ho0Opa3us Ha 3emiie
Tema 9.3. Copepkanne ydeOHOro Marepuana 1
Buocdepa — VYuenue B. U. Bepnaackoro o 6uocepe. ['panutip, cocta u cTpykTypa ouochepst. XKusoe
riobanpHas BemiectBO U ero ¢yHkuuu. OcoOeHHOocTH Ouochepsl Kak TIN00aIbHOW HKOCHCTEMBI.
9KOCcHCTEMA 3eMIIH JluHamMuyeckoe paBHOBecHMe W oOpaTHas CBsi3b B Ouocdepe. KpyroBopoTsl BeliectB u
OMOTreOXMMHYECKHME IHKJIBl dSJEMEHTOB (yriepoja, a3ora). 30HAJIBbHOCTH Ouocdepsl.
OcCHOBHBIE OMOMBI CYIIN
Tema 9.4. IIpodeccHoHaILHO OPHEHTHPOBAHHOE cO/iep:kaHue (coaep kaHue NPUKJIATHOro MoayJs) | 1
Bnusuue YenoseuecTBO B Ouocdepe 3emian. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['nobanbHble
AHTPOIIOT€HHBIX sKosoruueckue mpobaembl. CocyliecTBOBaHHE MNPHPOAbl U yenoBeuyecTBa. CoxpaHeHUe
dakTopoB Ha | OMopa3HOOOpa3usi Kak oOcCHOBa ycroiumBocTH Ouoceprl. OcHOBa palMoOHAIbHOIO
ouocepy yIpaBJIeHUS IPUPOJHBIMHU PECYpCaMU U UX UCTIOJIb30BaHue. JlocTHKeHNs: OMOJIOrHU U OXpaHa
PUPOIBI
[TpakTHyeckoe 3aHsTHE 2

Ne 4 «Omxo0vl npouzsoocmeay

OK-01, OK-02,
OK-04, OK-07
IIK 1.5
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Tema 9.5.

Biusgaue counmansHo-
9KOJIOTHYECKHUX
(baxTOpOB Ha 3I0POBHE
YeJI0BEKa

IIpodeccrnonaibHO OPUEHTHPOBAHHOE COAEPKaAHNE (COAePKAHNE MPUKJIATHOTO MOYJIs1)

3110poBbE U ero coctapistonire. PakTopbl, MOJOKUTEIBHO U OTPULATEIBHO BIUAIOLINE HA
opraHu3M 4yenoBeka. IIpoOieMa TEXHOTEHHBIX BO3JICHCTBHH Ha 3I0pPOBbE UEIOBEKA
(37eKTpOMAarHUTHbIE IM0JIs, OBITOBAs XHMMHS, H30BITOYHBIE IIyMbl, pagvalus U T.IL.).
Apanrans  opraHu3Ma 4eloBeka K (akropam okpyxatomiei cpenpl. [IpuHIMIBI
dopmupoBaHus 310poBbecOeperaroniero nopeaeHus. Gusznyeckas aKTUBHOCTb U 37J0POBBE.
bnoxnMmuyueckne acreKThl palrOHAJILHOI'O MM TAHUS

JlaboparopHble 3aHATHS

Ne 2 «Brusanue abuomuueckux gpakmopog na yenogexka» (B Ka4eCTBE TPUITEPOB, CHIKAFOIIIX
paboTOCIIOCOOHOCTh,  MCHOJb30BATh  YCJIOBUS  OCYLIECTBICHHUS  MPO(EeCcCCHOHATBbHON
JESITEJIbHOCTH: IIIyM, TEMIEpaTypa, pusndeckas Harpy3ka v T.1.)

Paszgea 10. Cesnexkunsi OpraHu3mMoB, OCHOBbI OMOTEXHOJIOTUH

Tema 10.1.
Cenexius
KaK HayKa U MPOIecC

CopepxaHue yaeOHOro Marepuana

Cenekiusi Kak Hayka W Tpoliecc. 3apoKIeHHe CeNeKInu U gomectukanusa. Yuenue H. U.
BapunoBa o 1meHTpax MHOrooOpasusi U MPOUCXOXKIEHUS KyIbTYpHBIX pacTeHuid. LleHTpsl
MPOUCXOKACHUA NOMAIIHUX JKUBOTHBIX. COpT, rnmopozaa, mramMmm.

CoBpeMeHHBIE METO/BbI CeNeKIUU. MacCOBBIi M WHAMBHUIYAIbHBI OTOOPHI B CEIIEKIUU
pacTeHUM U KUBOTHBIX. OnEHKAa B3KcTepbepa. bIM3KOPOACTBEHHOE CKpEIMBaHUE —
uHOpuauHr. Yuctas nuaus. CKpemyBaHue YUCThIX JUHUNA. ['eTeposuc, nim rubpuaHas cumia.

HeponctBenHoe ckpemuBanue — ayrOpuauHr. OtnanéHHas ruOpuauzanus U e€ yCHexH.
NckyccTBEHHBIN MyTareHes3 M MOJIy4EHUE MOJUIUIONI0B. JIOCTHKEHUS CENEKINN PACTEHUN,
JKUBOTHBIX M MMKPOOPIaHU3MOB bHOTEXHOJIOrMS KaK OTpaciab IIPOU3BOACTBA. [ 'eHHad
MHXeHepus. Jtanbl co3aanusg pekomonHanTHo JIHK u TpaHCreHHBIX OpraHu3MoB.

Tema 10.2. Knerounas nnxenepus. Kietounsle KyapTypel. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHUM

OcHoBBI Knonuposanue BBICOKOITPOTYKTUBHBIX CEJIbCKOX 035 HCTBEHHBIX OpraHU3MOB.

OMOTEXHOJIOTUU Okonoruyeckrue M 3Tudeckue mnpodsembl. MO — reHeTHueckd MOIUGHUIMPOBAHHBIE
OpraHU3MBlI.

Tema 10.3. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COICP/KAHME (COAEPKAHME TPHKJIAHOTO MOYJIs)

buorexnonorun OcHOBHbIE HaNpaBJIE€HUSI COBPEMEHHOM OMOTEXHOJIOTUH B TPOGECCHOHATBHON NeSTEIbHOCTH

B )KM3HHU U npodeccun

yenoBeka. Metoapl 0noTexHooTuu. OOBEKTH OMOTEXHOIOTHH. DTHKA OMOTEXHOIOTUYECKUX
W TEHEeTHYECKHX OJKcmepuMmeHToB. [IpaBuia momcka W aHanmu3a OMOIKOJIOTUYECKOU
uH(pOpPMaIIUK U3 PAa3TUYHBIX UCTOYHUKOB (Hay4YHas U yueOHO-Hay4Has INTeparypa, CpeacTBa
MaccoBoi nHbopmaIuu, cetb IHTEpHET U apyrue)

HpaKTI/ILIeCKOC 3aHATUC

OK-01, OK-02,
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Ne 5 Keiicvl na ananuz uHgopmayuu 0 HAyyHuIX OOCMUNICEHUAX 8 00NACMU 2eHEeMUYEeCKUX
MEXHONI02Ul, KIeMOYHOU UHIHCEHEPUU, NUUYEBbIX OUOMEXHONO2ULL.

3ammra Keica: TPEINCTaBICHHE pPE3YyJIbTaTOB pPELICHHS KEWCOB (BBICTYIUICHHE C
MIPE3CHTAIINECH )

Pazgen 11. Pentenue KeiicoB B 00J1aCTH OHOTEXHOJIOTHIA 4

Tema 11.1.1. | TpodeccHoHaTILHO OPUEHTHPOBAHHOE CO/IepPKaAHUE (COepKaHue MPUKJIATHOTO MOAYJIA) | 2

buorexnonoruu Pa3Butue npoMBIIIICHHON OMOTEXHOIOTUN U €€ MPUMEHEHUE B KU3HHU UYEIOBEKA, TOUCK U

B IIPOMBIIJIEHHOCTH | aHanu3 MH(OPMALIMK U3 Pa3IMYHBIX UCTOYHHKOB (HaydHas U y4yeOHO-Hay4yHas JIUTeparypa, OK-01. OK-02
CpeAcTBa MaccoBoi MHpOpMaLnK, ceTh IHTEpHET U Jpyrue) ’ ’

OK-04, OK-07

[IpakTHueckue 3aHsAThs 2
Ne 6 Keticel Ha aHayn3 HHGOPMALIUK O Pa3BUTUH ITPOMBIIUICHHON OMOTEXHOJIOTHH (10 MUHH-
rpynmnam).
3amuTa Keica: NPEICTaBICHHUE PE3yJbTaTOB pELIEHUs KeHCcOoB  (BBICTYIUIEHHE C
MIPE3CHTAIINECH )

IIpomeskyTounas arrectanus (1 depeHIMPOBAHHBINA 3a4eT) 2

Bcero: 72
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3. YCJIOBUS PEAJIM3AIINU PABOYEN ITIPOT'PAMMBI OBIIIEOGBPA30OBATEJIBHOM
JAUCHUIIJINHBI

3.1. TpeOoBaHHMsA K MUHUMAJIBHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0

Kabuner «buonoruu», OCHaIICHHBIH 000pYyIOBaHUEM: MeOeib, JOCKA, MEI, HarJsAHbIC TOCOOUs
(KOMIUTEKTBI y4eOHBIX TaOJIMI, IUIAKATOB), TEXHHUYECKUMH CPEACTBAMH OOYYEHHUS: KOMIBIOTED C
YCTPOMCTBAMH BOCIIPOU3BEICHHS 3BYKa, IPHHTEP, MYJIBTUMEINA-TIPOCKTOP C SKPAaHOM, YKa3Ka-IIPE3CHTEP
JUISL IPE3EHTALUM.

JIaGoparopwusi, ocHaleHHast 000PyI0BaHUEM JUIsI TPOBEACHUS 3aHSATHII: MUKPOCKOIIBI, CEKYHIOMED,
TOHOMETp, JlabopaTropHas nocyna (IMpOoOUPKH, MOJICTABKU Ui MPOOHPOK, MUHIETHI, MECOK, CTYIKU C
MECTUKAMHU, TPEJAMETHBIE W TIOKPOBHBIC CTEKJIA, CTEKISHHBIC ITaJOYKH, IPENapoOBAIBHBIC HIJIBI,
bunpTpoBaNbHAS Oymara (caneTku), cTakaHbl) TUTIEPTOHUYECKHI PAcTBOpP XJiopuaa HaTpus, 3%-HbIid
pacTBOp MEPOKCUAA BOAOPOAA, PACTBOp HoJla B WOMUCTOM KajHH, TIUICPUH, KIIyOHH KapToQes, JIUCT
3JI0/1eM KaHAJICKOH, IO PsIOMHBI OOBIKHOBEHHOM (psIOMHBI UM TOMATa), JIYK pemuaThiii, pa3BeICHHBIE B
BOJIE IPOXIKH);

3.2. UndopmanuonHoe odecnieyeHne o0ydeHust

Jliia peanmzanuu mporpamMmbl OMOIHOTeYHBINH (HOH 00pa30BaTEIHLHON OpraHU3aIuH JOKEH HMETh
MeYaTHbIC U/WJIH AJIEKTPOHHBIE 00pa3oBaTelibHbIE U HH()OPMAIIMOHHBIE PECYpPChl, PEKOMEH0BaHHbIE IS
UCII0JIb30BaHUs B 00pa30BaTEIbHOM IIPOLIECCE, HE CTapIle ISATH JIET C MOMEHTA U3AaHHUs.

PekoMenayeMble TmeyaTHbIE H3JaHUS 1O peaau3aluu  00IIe00pa3oBaTeIbHON AUCIUILIMHBI
MIPEJICTABJICHBI B METOJMYECKIX PEKOMEHIAIUAX 10 OPTaHU3auN 00yICHUSI.

Ilepeyenb wucmob3yeMbIX Y4eOHbIX u3AaHuii, HWHTepHeT-pecypcoB, JA0NOJHUTEIbHOM
JIUTEPATYPbI

OcCHOBHbBIE HCTOYHUKH:

1. AradonoB U.b. buonorus: YueOuuxk nns CIIO M,: [Ipocsemienue, 2024,-271 c.

JlonoJHUTe/IbHbIE HCTOYHUKH:

1. ITaceunuk B. B., Kamenckuii A. A., Pyouos A. M., llIgenos I'. I'., I'anontok 3. I'. buonorus:
10-i1 kmacc: 6a30BbIi ypoBeHb: yueOHuk — M3natensctBo «IIpocBemienue»

2. Iaceunuk B. B., Kamenckuii A. A., Pybuos A. M., llIgenos I'. I'., l'anontok 3. I'. buonorwus:
11-i1 kmacc: 6a30BbIi ypoBeHb: yueOHuk MznarensctBo «IIpocBemenue»

3. IlMonomapéra U. H., Kopuauiosa O. A., Jlomununa T. E.buonorus. 10 kmacc: 6a30BbIif ypOBEHbB:
yueoHuk  UsnatenbctBo «IIpocBemienue

4. benses [. K., Oemvmui I'. M., Kysuenosa JI. H., Ca6nmuna O. B., lllymusiit B. .buonorus.
10 xmacc : 6a30BbIii ypoBeHB: yued. s o0imeo0pa3oBat. opranuzaiuiito M3narensctBo «lIpocBenienue

5. benses 1. K., demvmmurg I'. M., Kysuenosa JI. H., Cabnuna O. B., lllymusiii B. K. buonorus.
10 xmacc : 6a30BBIN ypoBeHb: yuel. ams oOieoopasoBar. opranuzanuii. U3marensctBo «IIpocBemienue»

Ilepuonnyeckne N31aHus U CIPABOYHAsI IUTEpPaTypa

1. [Tyonukanuu B MIEPHOTUICCKUX U3IaHUIX 1o JUCIIUIUTNHE
http://biblioclub.ru/index.php?page=razdel journal&sel node=6397412

http://biblioclub.ru/index.php?page=razd n&sel node=1
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https://e.lanbook.com/book/334994?category=44384
https://e.lanbook.com/book/334994?category=44384
https://e.lanbook.com/book/334994?category=44384
https://e.lanbook.com/book/334997?category=44384
https://e.lanbook.com/book/334997?category=44384
https://e.lanbook.com/book/334997?category=44384
https://e.lanbook.com/book/334442?category=44384
https://e.lanbook.com/book/334442?category=44384
https://e.lanbook.com/book/334442?category=44384
https://e.lanbook.com/book/334583?category=44384
https://e.lanbook.com/book/334583?category=44384
https://e.lanbook.com/book/334583?category=44384
https://e.lanbook.com/book/334583?category=44384
https://e.lanbook.com/book/334583?category=44384
https://e.lanbook.com/book/334583?category=44384
http://biblioclub.ru/index.php?page=razdel_journal&sel_node=6397412
http://biblioclub.ru/index.php?page=razd_n&sel_node=1

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

KOHTpOJ'IB U OLCHKa PC3YJIbTAaTOB OCBOCHUS 06Hl€06pa3OBaTeHbH0ﬁ JUCHUIINIMHBI PACKPBIBAIOTCA

Oomasi/npodeccuoHanbHast Pa3znen/Tema Tun OILEHOYHBIX
KOMIIeTEeHIUsI MepOonpUsITUS
OK O01. Bsibupars cnoco0sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OOGcyxneHue 10  BOMIpocaM
peleHus 3amaqd | 4.3,5.1-5.4,6.1-6.3, 7.1-7.3, | nexkuun
npogeccuoHaTBLHON 8.1-8.2,9.1-9.5, Pazpabotka rioccapus
nearenbHocTu npumenurenbHo | 10.1-10..3, 11.11 3anoJIHEHWE  CPABHUTEIbHBIX
K pa3JIMYHBIM KOHTEKCTaM TabIHI

TectupoBanue

VYeTHbII onpoc

JIUKTaHT Ha UCIOJIb30BaHUE
apryMeHTOB, OMOJIOIMYECKOI
TEPMUHOJIOIMU U CUMBOJIUKU
NupuBunyanbHas
caMmocTosiTeNbHast paboTa
[IpencraBnenue pe3ynbTaToB
IPaKTUYECKUX padoT
KonTtponsHbie paboThI

3amura TBOpUECKUX padoT

3amura WHIUBUTYJIBHBIX
MIPOCKTOB
Brinonnenue 3aJIaHUN

HpOMe)KYTO‘lHOI\/’I aTTeCTallnu

OK 02. UcnonszoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi JUCKYCCUS TIO

COBpPEMEHHBIE cpeacta | 4.1-4.3,5.1-5.4,6.1-6.3, 7.1- | Bonpocam JieKIIuu

MOMCKa, againusa | 7.3, 8.1-8.2,9.1-9.5, | Pa3paboTka MEHTAJIbHON KapThl

u untepnperauun | 10.1-10..3, 11.11 B MUHH I'PYIIIAx

nH(popManuy, Brimonxenue u 3anUTa

u uH(pOpPMaIMOHHBIE 1a00paTopHBIX paboT

TEXHOJIOTUU JIJISl BBIMOJTHCHHUS [IpencraBneHne pe3ynbTaTOB

3aaq npodeccroHanbHOM MPAKTHYECKUX padoT

JeSATSIIbHOCTH [Ipencrasienne YCTHBIX
COOOLIeHNH C mpe3eHTanuei,
MTOJITOTOBJICHHBIX 10 TIEPEUHIO
HCTOYHUKOB,
PEKOMEHTOBaHHBIX
MpenojaBaTesieM

OK 04. O¢dextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxeHre 1O  BOIpOCaM

B3anMO/IeiicTBOBaTh 1 pabotats | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | nekuuu

B KOJIJIEKTHBE Y KOMaHE 8.1-8.2,9.1-9.5, [IpencraBnenne pe3ynbTaToOB

10.1-10..3, 11.11

MPAKTUYECKUX paboT
3aiuTa TBOPUECKUX paboT

3amuTa WHVBUIYaIbHBIX
IIPOEKTOB
OK 07. CopneinictBoBath | Temsl 8.1-8.2,9.1-9.5, | O6cyxneHne 1o BOmpocam
COXPAHEHUIO okpyxatomenr | 10.1-10..3, 11.11 JEKIUU
Cpelpl, pecypcocOepeKeHuIo, Pa3pabotka rioccapus
NPUMCHATH 3HAHUA 3amonnenue CPaBHUTCIIbHBIX
00 H3MEHECHUU KJIMMarTa, Ta0IMII

Yyepe3 JUCHUTUIMHAPHBIE Pe3yJbTaThl, HallpaBlieHHbIE HAa (OPMHUPOBAHKUE OOLIMX U MPO(HECCHOHAIBHBIX
KOMIIETEHIMH [0 pa3/ielaM U TeMaM COJEpKaHus yueOHOro Marepuania.
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IIPUHLIMIIBI OepexITMBOTO
MPOM3BOACTBA,  3PPEKTHBHO
JIECTBOBATH

B 4Up €3BBIYalfHBIX CUTyalusx

TectupoBanue

VYcerHblil onpoc

JIMKTaHT Ha WCIOJb30BAHUE
apryMeHTOB, OHOJOrMYecKon
TEPMHUHOJIOTMH U CUMBOJIUKH
NuauBunyanbHas
caMmocTosiTenbHast pabora
IIpencraBnenue  pe3ynbTaToB
MIPaKTUYECKUX padoT
KonTtposnbHble paboThl

3ammrTa TBOpUECKUX padoT

3amura WHIUBUTYTBHBIX
MIPOEKTOB
Brimonnenue 3aJaHui

MIPOMEKYTOYHOM aTTECTALMU

IIK 1.5 Ocy1iecTBIsATh
IKCILTyaTaIUIo CYJIOBBIX
TEXHUYECKHX CpEJIICTB B
COOTBETCTBUU c
YCTaHOBJICHHBIMU MPABUIAMU U
poLeypamH,
00ecIeYnBarOIMU
0€30MacHOCTh ~ ONepanuii |
OTCYTCTBHE 3arps3HEHUs

OKpY>Karollen Cpeibl

Temsbr 9.1-9.5

OOGcyxzaeHue 1O BOIpOcaM
JICKIITUHN

Pazpabotka rioccapus
YceTHBI onpoc
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5.JIACT U3SMEHEHWH, JONMOJJTHEHUM

Howmep

Jlata BHeceHHSs Kpatkoe OcuoBanug mig | [lognuce  wmna,
nucTa/pasnena

W3MEHEHMH, AGoue coJiepKaHue BHECEHMUS KOTOPO€ BHOCHUT

JIOTOIHEHUI P W3MEHEHUS A3MEHEHU A3MEHEHUS
IpOrpamMMbl
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