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1. O6mas xapakreprcTuka pabodei mporpaMmMbl 0011e00pa3oBaTEIbHON AUCIUILTUHBI «bromorus»

1.1. MecTo TUCIUTIITUHBI B CTPYKTYPE OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl

OO6meobOpa3oBaTenbHass  OUCHUIUIMHA — «buonorus»  gBIseTCS  00s3aTENBHONH  YacThIO
0011e00pa3oBaTeIbHOr0 MHKJIa 00pa3oBaTenbHOM mporpamMmbl B cooTBercTBUU ¢ PI'OC CIIO mo
cnenuanbHocty 09.02.08 MHTennekTyanbHble HHTETPUPOBAHHBIE CHCTEMBI.

1.2. llenu v muIaHUpyEMBbIE Pe3yJIbTaThl OCBOCHUSI TUCIUTUIUHBIL:

1.2.1. llenb AUCUUILIMHBI

Copepxanue nporpamMmbl 00I1e00pa3oBaTeIbHON AUCHUILTUHBI «bHoIOrHs» HalpaBieHo Ha
JIOCTHDKCHHE PE3YJIbTaTOB €€ M3ydeHus B cooTBeTcTBUH ¢ TpeboBanusmMu OPI'OC COO ¢ yuetom
npodeccuonanbHor HanpasieHHOCTH PI'OC CIIO. Llenp n3yuenus nucuuriuiiHbl «buomorus» Ha
0a30BOM YpOBHE — OBJIaJieHHEe OOYYalOIUMUCS 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAIHHOU
OpraHM3aliK >KUBBIX CHUCTEM PA3HOI0 paHra U NpuoOpeTeHHe YMEHHIl UCHOJIb30BaTh ATH 3HAHUS
JUIS TPAaMOTHBIX JEUCTBUH B OTHONIEHMH OOBEKTOB >KMBOW MPUPOABI M PELICHHUS Pa3IHMYHBIX
KU3HEHHBIX TPOOIIEM.

JlocTikeHue nenu u3y4eHus TUCIUIUTHHEL «bruomorus» Ha 6a30BOM ypoBHE 00ecrieunBaeTCs
pELIEHNEM CIIEAYIOIUX 3aay:

- OCBOEHHME O0YYaIOIUMUCS CUCTEMBI 3HAHUI 0 OMOJIOTMYECKHUX TEOPUX, YUEHMSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIaX, CIIY)KaIMX OCHOBOW Uit GOPMUPOBAHUS NPEACTABICHUI
0 €CTECTBEHHO-HAy4YHOI KapTUHE MUPA, O METOJIaX HAyYHOTrO MO3HAaHMsI, CTPOCHUH, MHOT000pa3uu
U OCOOCHHOCTSIX JKMBBIX CHUCTEM pPa3HOTO YPOBHSI OpraHU3allUM, BBIJAIOIIUXCS OTKPBITUSAX H
COBPEMEHHBIX HCCIIEAOBAHUIX B OMOJIOTHH;

- QopmupoBaHue y 0OyYarOIIMXCS MO3HABATENIBHBIX, WHTEIJIEKTYaTbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce aHalu3a AAHHBIX O MYTSIX Pa3BUTUS B OMOJOrMHM HAy4YHBIX B3IJISIZIOB,
UJeH U MOAX0I0B K U3YUYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIiy;

- CTAaHOBJICHHE y 00yJaromumxcs oOuIei KyabTyphl, GYHKIIMOHATBEHOM IPAMOTHOCTH, Pa3BUTHE
YMEHUU OOBSICHATh M OLICHUBATH SIBIICHUS OKPYXKAIOIIETO MHUpa >KUBOW MPUPOJBI HA OCHOBAHHH
3HaHUH U OIBITA, MOJYYEHHBIX MPU U3YYCHUU OMOJIOTHH;

- (QopmupoBaHue y OOY4YaIOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKUX
3HAHUN B MPAKTUYECKOW JCSATEIHHOCTH YEJIOBEKA, PAa3BUTHM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHH 1 arpoOUOTEXHOJIOTHIA;

- BOCNUTaHUE YOEKAEHHOCTH B BO3MOXKHOCTH II03HAHHUS YEJIOBEKOM >KMBOM MPHUPOJIBI,
HE00XOIMMOCTU OEepeKHOTO OTHOIICHHUS K HEW, COONIOJIEHUs] ATHUECKUX HOPM IPH MPOBEICHUU
OMOJIOTMYECKHUX UCCIEIOBAHUNL;

- OCO3HAHHME [EHHOCTH OHMOJOTMYECKHX 3HAHUU 7S TOBBIIMICHHUS YPOBHS IKOJIOTUYECKOM
KYJIbTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

- MpUMEHEHHe MNPUOOPETEHHBIX 3HAHWM M YMEHUN B TMOBCEIHEBHOM >KU3HH HJS OLICHKH
MOCTIE/ICTBUM CBOEH JAEATENbHOCTH 110 OTHOLICHHMIO K OKpY)Karolled cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHKE U COOJI0IEHNE MEp TTPO(HIIAKTHKY 3a00I€BaHUN.

1.2.2. Tlnanmpyemble pe3yabTaThl OCBOEHHsS 00IIe00pa30BaTENbHON TUCHUIUIMHBI B
cootBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

O6mme xomnetreHuu U npodeccuonanbubie komnereHuu GI'OC CIIO B cooTHeceHHH ¢
JTUYHOCTHBIMU, METANPEIMETHBIMU U TPEIMETHBIMHU pe3yJbTaTaMu OOy4eHHs 0a30BOTO YpPOBHSI
@dI'OC COO npencrapieHsl B Ta0IMLIE:



Koo n
HAaUMEHOBAHHE
hopMHUpyeMBIX
KOMIIETCHIU I

[Lnanupyembie pe3ysibTaThl OCBOCHUS IUCLIUIUIUHBI

Oo6mwme

JucuunnuHapHbie

OK 01. Beibupats
CHOCOOBI PelIeHHUs
3aja4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

JlngHOCTHBIE pE3yJabTaThI
TPYJIOBOT'O BOCIIUTAHUS:
- TOTOBHOCTh K TpyaY,
Tpyaoooue;

- TOTOBHOCTh K AKTHMBHOM JEATEIbHOCTH TEXHOJIOTHYECKOM
Y COIIMAILHOM HAMPaBIEHHOCTH, CIOCOOHOCTh HHUITUUPOBAT,

JOJDKHBI OTpaXaTb B YaCTH:

OCO3HAHHUE LEHHOCTH MAaCTCPCTBaA,

IUIAHUPOBaTh M CAMOCTOSATEIBHO  BBIIIOJHATH  TaKylo
JIeSTeTbHOCTb;
- UHTEpeC K pasnu4HbiM cdepam mnpodeccuoHaANTbHON

JIeSATeTLHOCTH.
MetanpeameTHble pe3yinbTaThl TOJKHBI OTPaXaTh:
OBnazieHne yHUBEPCAIBHBIMU YYEOHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENbHO (DOPMYNHUPOBATh U aAKTyaIU3UPOBATh
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBATh CYIIECTBEHHBII MPU3HAK WM OCHOBAHUS JIJIS
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OTIIPENENATh LEH e TEIbHOCTH, 33/1aBaTh apaMeTpPhl

U KPUTEPUH UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B pacCCMaTPUBAEMBIX SIBJICHUSX;
- BHOCUTb KOPPEKTHUBHI B
COOTBETCTBHE  PE3yJIbTaTOB
MOCJIEJICTBUM J1€ATENIbHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMHU y4eOHO-UCCIIeIOBATEHCKOM
U TPOEKTHOM  JIeATeNbHOCTH, HAaBBIKAMU
npobiewm;

- BBISIBJISITH IPUYMHHO-CJIEJICTBEHHBIE CBSI3U

ACATCIIBHOCTh, OICHHBATH
OEJIsIM, OLICHUBATh PUCKHA

paspenieHus

I1P6 1.
OMOJIOT U
B CHCTEME HAyYHOI'O 3HaHUS, (YHKIMOHAIHLHOW IPAMOTHOCTH
YCJIOBCKA IJIsA pCHIeHI/ISI JKN3HCHHBIX HpO6JIeM.

I1P6 2. ChopMHpPOBAaHHOCTh YMEHUS PACKPBIBATh COJICPIKAHUC
OCHOBOITIOJIararommx 6I/IOJ'IOFI/I‘-I€CKI/IX TepMI/IHOB nu HOHﬂTHﬁZ
KW3Hb, KIIETKA, TKaHb, OpPraH, OPraHW3M, BUJ, MOIYJSIUS,
IKOCUCTeMa, OuormeHo3, Ouocdepa; merabonmsm (oOMeH
BEILIECTB

U TIpeBpalllCHUE DJHEPruu), TOoMeocTa3 (CaMOperyJsius),
OuocuHTe3 OelKa, CTPYKTYpHAsi OpTraHU3aIUs )KUBBIX CUCTEM,

CdopmupoBaHHOCTH 3HAHUM O MecTe U POJH

JUCKPETHOCTb,  CaMOPETYJALMs,  CaMOBOCIPOU3BEIECHUE
(penponykius), HaCJIEICTBEHHOCTD, U3MEHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT M  pa3BUTHE, YypPOBHEBas
OpraHu3aIys.

[1P6 3. ChpopmMupoBaHHOCTb YMEHUS PACKPBIBATh COACPKAHHE
OCHOBOIIOJIATAIONIMX OHOJOTMYECKHX TEOpUM M THUIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOW,
HPOMCXOXKIECHUS )KU3HU U YeJIOBEKa.

[MP6 4. CdopMupOBaHHOCT,  YMEHHUSI  pPacKphIBaTh
OCHOBOIIOJIararome Ouosnornyeckue 3aKOHBI u
3akoHomepHoctu (I'. Menpaens, T. Moprana, H.J. BaBumoga,
9. Tekkensa, @. Mrwinepa, K. bspa), rpanunsl nx
MPUMEHUMOCTH K KUBBIM CHCTEMAaM.

I[MP6 5. IlpuobOpereHue ombITa TPUMEHEHUS OCHOBHBIX
METOJIOB HAy4YHOT'O IO3HAHUS, UCHOJIb3YEeMbIX B OHOJIOTHH:
HaO0II0IeHUs

U ONHCAHUA >KUBBIX CHCTEM, TMIPOLIECCOB U SIBJICHMIA;
OpraHu3alK U MPOBEACHUS OMOJIOTHYECKOTO SKCIIEPHMEHTA,
BBIIBIDKEHUS THUIOTE3, BBISBICHUS 3aBHCHUMOCTH MEXIY




U aKTyaJU3UPOBATh 33J1a4y, BBIIBUTATh TUIIOTE3Y
cec peH_IeHI/ISI, HaxXOoIUThb apFYMeHTbI IJIA 10KA3aTCJIBCTBA CBOUX
YTBEPXKIACHHMA, 33/1aBaTh MapaMeTPhl K KPUTECPHH PEILICHUS;

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHBIG B XOJ¢€ pemeHI/m 3aJa4un
pe3yJbTaThl, KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTD,
HpOI‘HO?;I/IpOBaTB N3MCHCHHC B HOBBIX YCJ'IOBI/ISIX;
pa3palaThiBaTh IUTAH PEIICHHS IPOOJIEMbI C YUYETOM aHalln3a
HMEIOIUXCS MaTepUaAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

- YMETh TIEPEHOCUTDh 3HAHUS B I03HABATEIIHHYIO

U IIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH;

- YMEThb HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
o0OJacrei;

- BBIABAraTh HOBEBIE HJIEH,
MOJIXOJbI U PEIICHUS

npeajiaraTb OpUTIMHAJIBHBIC

UCCIIETyeMbIMU 00BsICHEHUS
pe3yJIbTaToB

U (OpMYyJIMPOBAHUS BBIBOJOB C HCIOJB30BAHHUEM HAaYy4HBIX
MIOHSATUN, TEOPUN U 3aKOHOB.

I1P6 6. CdopMupoBaHHOCTH YMEHUS BBIJICIISITh
CYLIECTBEHHbIE IPU3HAKU BHUPYCOB, KJIETOK IPOKApUOT U
9yKapuoT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
BUJIOB, OWOTEOIICHO30B M  DKOCHUCTEM; OCOOCHHOCTH
IPOIECCOB OOMEHa BEIIECTB M MPEBPALCHUS JHEPIHH B
KJIETKE, (POTOCHHTE3a, IJIACTUYECKOTO M SHEPreTH4eCKOoro
oOMeHa, XEMOCHHTEe3a, MHTO3a, Mei03a, OIJIOJOTBOPECHHS,
pa3BUTHS W PA3MHOXKCHHS, WHIWBHIYaTbHOTO pPa3BUTHS
opranu3mMa (OHTOreHes3a), OOpbObI 3a  CyIIECTBOBaHHUE,
€CTECTBEHHOI'O orbopa, BUJI000pa30BaHuUs,
MPUCTIOCOOTICHHOCTH OPTaHU3MOB K cpefie 0OUTaHusl, BIUSHUS
KOMIIOHEHTOB ~ 3KOCHUCTEM, AaHTPONOIEHHBIX H3MEHEHUI
B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpaAIllEHUE SJHEPTUU B Orocdepe.
[1P6 7. ChopmMupoBaHHOCTH YMEHUSI IPUMEHSTH MOJTYYEHHbIE
3HaHUS [ OObBACHEHHs OHOJOIMYECKHX IPOLECCOB U
SBJICHUW, JUIA TPUHATHS TPAKTHYSCKUX  pPEIICHHA B
IIOBCEIHEBHOM KU3HU

c uenbto oOecredeHHss O€30MaCHOCTH CBOErO 3/10POBbS U
3]I0pOBbsSI  OKPY)KAIOLIUX JIIO/IeH, COOJIOACHUS 370POBOTO
oOpa3a >KU3HHU, HOPM I'PaMOTHOT'O MOBEJEHUS B OKpYXKaroIien
MIPUPOIHON cpene; IIOHMMAaHHE HE00X0IUMOCTH
WCIIOJIb30BAHUS JTOCTWKEHUN COBpEMEHHOW OHOJOTUU U
OMOTEXHOJOTHH JIsl pAIMOHATIFHOTO MPUPOIONOIB30BaHUS.
ITP6 8. ChopMHUPOBAaHHOCTh YMEHHUS PEIIaTh OMOJOTHYCCKUE
3a/1a4y¥, COCTABISATh TCHOTUITMYECKHUE CXEMbI CKPEIIUBAHUS
JUISL pa3HbIX THUIIOB HACJEIOBAaHUS MPU3HAKOB Y OPraHU3MOB,
COCTaBIATh CXEMBl IIEpEHOCA BEIIECTB M DOHEPruu B
9KocHucTeMax (IIENU MTUTaHUs, TUIICBBIC CETH).

ITP6 9. ChopmMupoBaHHOCTH YMEHHI KPUTHUECKU OIEHUBATH

BCJIIMYNHaMU, IMMOJIYYCHHBIX




uH(GOpMaII0 OHOJOTHYECKOrO COJIEPKaHUsl, BKIIOYAIOIIYIO
MICEBJIOHAYYHbIC 3HAHHWS W3  PA3JIMYHBIX  HCTOYHHKOB
(cpeactBa MaccoBoil uH(pOpMalUU, HAYYHO-MOMYJISIPHBIE
MaTepuaibl);  UHTCPIPETUPOBATH  ITUYECKHE  ACIEKTHI
COBPEMEHHBIX HCCJIEOBAaHUN B OWUOJNOrMH, MEIUIUHE,
OMOTEXHOJIOTHH;, PaCCMATPUBATh TII00AIBHBIC KOJIOTUISCKUE
po0JieMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO TTO3HUIIHIO.

[MP6  10. CdopmMupoBaHHOCTH  yMEHUH  CO37aBaTh
COOCTBEHHBIC MMCHMECHHBIEC U YCTHBIC COOOIICHHS HA OCHOBE
Ouojoruueckod HHQPOpPMAIMK W3 HECKOJBKHUX HCTOYHHKOB,
I'PaMOTHO UCTIOJL30BaTh MOHATUHHBINA anmapar OHOJIOTHH

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpeJCTBA MOUCKA,
aHanu3a u
UHTEPIpETauN
UHPOpPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITNIOJIHEHMSI 3a/1a4
npodeccuoHaIbHON
JeSITeIbHOCTH

JIMYHOCTHBIE PE3YyNbTaThl JIOJIKHbI
[EHHOCTH HAYYHOTO ITO3HAHMS:

- ¢(hOpMUPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOILEIO
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAyKH W OOIIECTBEHHOU
NPaKTUKH, OCHOBAHHOTO Ha Janore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B MIOJIMKYJIBTYPHOM MHDE.

MertanpenmMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
OBnajeHne yHUBEpCalIbHBIMM yYEOHBIMHM IO3HABATEIbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmaruei:

OoTpaXaTb B YaCTH:

- BIIAJIETh HaBBIKAMH MOTyYEHUS uH(popMalun
U3  HUCTOYHMKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIBHO
OCYIIECTBIIATD MIOKCK, aHaJIn3, CHCTEMAaTU3ALHIO

U MHTEPIpETalnio WH(POPMAIUK Pa3IMYHBIX BHIOB U (hopMm
MpeJICTaBICHMUS;

- OILICHMBATh JOCTOBEPHOCTb, JETUTUMHOCTb HH(pOpMAINH,
€€ COOTBETCTBHE MMPABOBBIM U MOPAJIILHO-3TUYECKUM HOpMaMm

I[IP6 1. CdopMHpOBaHHOCTH 3HAHUKW O MECTE W POJIHU
Ouosoruu

B CHCTE€ME Hay4HOI'O 3HaHUA; (YHKIMOHAIHLHOU TPAMOTHOCTH
YeJIOBEKa JIJIS PEIICHUS )KU3HEHHBIX MPOOJIeM.

ITP6 7. ChopMupoBaHHOCTH YMEHUS MPUMEHSTH MOJTYYCHHBIE
3HaHUS 11 OOBSCHEHUS OWMOJOTUYECKUX TMPOIECCOB U
SBIIGHUW, i1 TPUHATHS TMPAKTUYECKUX  pEHIeHWH B
MMOBCEAHEBHOM KU3HU

c uenbto obecrieueHHuss O€30MACHOCTH CBOErO 3/J0POBbS H
3/I0POBBSl  OKPYXKAIOIIUX JIFOACH, COOJIOIEHUs 310pPOBOTO
o0pasa KU3HHU, HOPM TPaMOTHOTO MOBEJCHUS B OKpYKaroIen
MIPUPOTHOM cpene; MMOHUMaHUE HEO0OXOIMMOCTH
WCTIONIb30BaHUS JTOCTHKEHUN COBPEMEHHOW OHOJOTHU U
OMOTEXHOJIOTHH JJIS PAllMOHATBHOTO MPUPOIOTIOIB30BAHUS.
mP6  10. CdopMupoBaHHOCTH  YMEHHH  CO3]aBaTh
coOCTBEHHBIC TMCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
OMOJOTNYecKOd HH(POPMAIMM U3 HECKOJBKMX HCTOYHHKOB,
TPAaMOTHO UCIIOJI30BATh MTOHATUHHBIN anmapat OuOJIOTHI

OK 04. D¢ddexTuBHO
B3aUMOJIEICTBOBATE
U paboTath B
KOJUIEKTHBE U

JIM4YHOCTHBIE PE3YyIbTAaThl OOJIKHBI OTpaXaTb B YaCTH:
HNEHHOCTH HAYYHOI'O IMO3HAHHWA: OCO3HAHUEC CHHOCTH HaquOﬁ
ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATH MPOCKTHYHO U
HCCIICAOBATCIIbCKYIO JC€ATCIIBbHOCTh HWHIAWBUAYAJIBHO HW B

I[MP6 5. IlpuobOpereHue ombITa TPUMEHEHUS OCHOBHBIX
METOZIOB HAYYHOTO ITO3HAHUS, WCIOJIb3yEeMBIX B OWOJIOTHU:
HAOJIIOJICHUST W OIMUCAHUS KUBBIX CHUCTEM, IIPOIECCOB H
SIBJICHUW; OpraHW3allid W TIPOBEJCHHS] OMOJIIOTHYECKOTO
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KOMaH/C

rpymre.

MertanpeamMeTHbIE PE3YAbTATHI JOJKHBI OTPAXKaTh:
OBnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
JECUCTBUSIMU:

0) cOBMECTHas I€SITEIIbHOCTD:
- IOHUMATh U UCTIOJIHL30BaTh MPEUMYIIECTBA KOMAaH/IHOM
Y MHIUBHUIYaJIbHON paOOTHI;

- IIPUHUMATH e COBMECTHOU JEATECIIBHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS
M0 €€ JOCTIDKCHHMIO. COCTaBIIITH IUIAH  JCHCTBUM,

pacnpeensaTh POl ¢ yieTOM MHEHUN YYaCTHHUKOB 00CYKIaTh
pe3yJbTaThl COBMECTHOU PabOThI

BBIABJICHUS
BCJIIMYMHaAMU,

IKCIICPUMEHTA, BBIIBYDKEHUS THUIIOTE3,
3aBUCUMOCTH MEXIY UCCIIeTyEeMbIMU
00BSCHEHHS TIOJYYCHHBIX PE3yIbTaTOB

1 (HopMyIHpOBaHUS BBIBOJOB C HMCIOJIH30BAHUEM HAYYHBIX
MOHATHI, TEOPUM 1 3aKOHOB

OK 07.
CopeiicTBOBaTH
COXPaHEHHUIO
OKpY>Karomeu
CpeIbl,
pecypcocoepekeHn
10, IPUMEHSATH
3HaHUs 00
W3MEHEHUH KIIMara,
TIPHHITAITBI
OepexIINBOrO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATE B
Ype3BBIYANHBIX
CUTYAITUSIX

JIm4HOCTHBIE pe3yNnbTaThl JOJDKHBI OTpaKaTh B  YacTHU:
DKOJIOTHYECKOTO  BOCHUTAHUA: -  C(HOPMHUPOBAHHOCTH
9KOJIOTHYECKON KYyIbTYphl, TOHUMAaHUE BIUSHHS COIHMAIBHO-
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHON

U COLMAJIbHOM Cpefbl, OCO3HaHHE TIJI00ANIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

- IUTAHUPOBAHKE U OCYIIECTBJICHUE JIEUCTBUN B OKPYKAIOIIEH
cpele Ha OCHOBE 3HAHUA MeJIed YCTOMYMBOIO DPAa3BUTHS
4eJI0BEYECTBA;

- AKTUBHOE HEIpUITHE
OKpYXKarolleu cpee;

- YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
NOCJIEACTBUS NPEAIPUHUMAEMBIX NEHCTBUI, MpeAOTBpaIlaTh
uX;
- paclIupeHue
HaIpPaBJIEHHOCTH.
MeTtanpeamMeTHbIE pe3yIbTaThl 1OJKHBI OTPaXaTh:
OBnanenue YHHUBEpCaTbHBIMU KOMMYHHUKaTHUBHBIMU
JEUCTBUSIMU:

0) cCOBMECTHAsI IeSITEIIbHOCTD:

- IOHMMaTh M UCIOJb30BaTh IPEUMYIIECTBA KOMaHIHON
Y MHIUBHIYaJIbHOM paboTHI;

JEWCTBUW, TPUHOCSIINX BpeEx

OIIbITa JACATCIIBHOCTH 3KOJIOTHYECKOM

I[IP6 5. IlpuoOpereHue ombITa NPUMEHEHHUS OCHOBHBIX
METO/IOB HAYYHOTO IO3HAHMS, UCIIONb3YEeMBbIX B OHOJOTHH:
HAOJIFOICHUS

W ONWCAHWUS JKUBBIX CHCTEM, TMPOIECCOB U SIBJICHHIA,
OpTraHM3aIH U MPOBEACHUS OMOIOTUYECKOTO IKCIIEPUMEHTA,
BBIBIDKCHUST THUIIOTE3, BBISABICHUS 3aBHCHMOCTH MEXIY
UCCIIElyeMbIMH  BEJIMYMHAMH, OOBSCHEHUS TMOJTYYEHHBIX
pe3yabTaToB

U (OpMYyIHUPOBAHUS BBIBOJOB C HCIIOIH30BAaHHUEM HAYYHBIX
MIOHSATUN, TEOPUN U 3aKOHOB.

I1P6 6. CdhopMupoBaHHOCTH YMEHHUS BBIJIETIATH
CYIIECTBCHHBIC TPH3HAKA BHPYCOB, KJIETOK IPOKAPUOT U
9yKapuOT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB,
BHUJIOB, OHMOreOLIEHO30B U  DIKOCHCTEM; OCOOEHHOCTH
MPOIIECCOB OOMEHa BELIECTB M MPEBPALICHUS HHEPIUU B
KJIETKe, (OTOCHHTE3a, IIACTUYECKOTO M DHEPreTHYECKOTO
oOMeHa, XEMOCHHTE3a, MHTO03a, Meio03a, OIIOJOTBOPEHMUS,
pPa3sBUTHS W PAa3MHOXKCHHS, WHIWBHIYyAJTLHOTO pPa3BUTHS
opranmu3ma (OHTOreHe3a), 00phObI

3a CYILECTBOBAHUE, €CTECTBEHHOTO otoopa,
BUJ1000pa30BaHusl, MPUCIIOCOOICHHOCTH OPTraHU3MOB K Cpefe
oOuTaHus, BIIMSHUS KOMITOHEHTOB 9KOCHUCTEM,




- IIpUHHUMATb e COBMECTHOH JCATCIIBHOCTH,
OpTraHHU30BbIBATH u KOOPAWHHUPOBATH JIeiCcTBHS
o € JOCTHIXCHHUIO: COCTaBJIATH I1J1aH HeﬁCTBHﬁ,

pacmpeaensaTh POy ¢ yUeTOM MHEHUN YYaCTHHKOB 00CYX1aTh
pe3yJbTaThl COBMECTHOM pabOThI

AHTPOIIOTEHHBIX U3MECHEHUH
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpPYrOBOpOTa BEILECTB U IIPEBpallleHUe IHEPIUU B buocdepe.
I1P6 7. ChpopMHpPOBAHHOCTh YMEHHUS IPUMEHATH MTOJTyYCHHbIE
3HaHUS [ OObsSCHEHHs OHOJOIMYECKUX IPOLECCOB U
SBICHUM, JUIsI IPUHATHSA IPAKTUYECKUX  PEIICHHH B
IIOBCEJHEBHOM >KM3HU C LENbI0 OOecredeHus: 0e3011acHOCTH
CBOEr0 3JI0pOBbSI M  3J0pPOBbA OKPYKAIOIIMX JIOAEH,
cOOJIIOJIEHHsI 3J0pPOBOTO 00pa3a >KU3HHU, HOPM TI'PaMOTHOIO
MOBEJICHUSI B OKPYXKAIOLIEW MPUPOAHON CpeAe; MOHMMAaHUE
HEOOXO/IMMOCTH MCIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOMN
Ouosornu W OHWOTEXHOJOTMHA  JUIsI  PalMOHAIBHOTO
IPUPOIONIOIB30BAHUS

[IK 2.3 BoisaBuars
TpeOOBaHUS K
MOJICPHHU3AIUU
HUHTETPAI[TOHHBIX
peueHu i

JIngHocTHBIE PE3YIbTATBI  JOJIKHBI
TPYIOBOTO BOCITUTAHUSI:

- TOTOBHOCTh K TPYAY, OCO3HAHHWE IICHHOCTH MacTepCTBa,
Tpyaosooue;

- TOTOBHOCTH K aKTHBHOU ACATCIIBHOCTHU TEXHOJIOTHUECKOHU

1 COLMAJIbHOM HAITpaBJICHHOCTH, CIIOCOOHOCTH WHHUIIUUPOBATD,

OTpaXaTb B YaCTH:

MJIAaHUPOBAaTh W CAMOCTOSITEJIbHO  BBITIOJIHATH  TaKyIO
JIeATEeIbHOCTb;
- HHTEepeC K pas3nuyHbiM cdepam mpodeccuoHaIbHON

JIEATEeTLHOCTH.
MeTanpeaMeTHBIE pe3yIIbTaThl JIOJDKHBI OTPaXKaTh:
OBnaneHre yHUBEPCAIbHBIMU Y4eOHBIMH TO3HABATEIHHBIMU
NEUCTBUSIMU:

a) 0a30BBIC JTOTHYECKHE NEHCTBUS:

- CaMOCTOSATENbHO (HOPMYJIMPOBATh W aKTyaIH3HPOBATH
npo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBEHHBIN MPU3HAK VI OCHOBAHHUS JIJIS
CpaBHEHHUS, KIIaCCU(PUKALUU U 000OIICHNUS;

- OTIPECIIATH LENN AeATEIHbHOCTH, 3a/1aBaTh TapaMeTPhl

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U POTHBOPCUUS

I[MP6 1. CdopMHUpOBaHHOCTH 3HAHUW O MECTE€ H POJHU
OMOJIOTUM B CHUCTEME HAy4YHOrO 3HaHUA; (HYHKIUOHAIHLHOM
TPAaMOTHOCTH YeJIOBEKa JIJIsl PEIICHHS )KU3HEHHBIX MPO0IIeM;
ITP6 3. ChopmMupoBaHHOCTH YMEHUS PACKPHIBATH COACPKAHHE
OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOpPUM U TUIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTAIlMOHHOM, 3BOJIFOLIMOHHOM,
MPOUCXOXKICHUS )KU3HU U YETOBEKA;

I[IP6 5. IlpuoOpereHue ombITa TPUMEHEHUS OCHOBHBIX
METOZIOB HAy4YHOTO IO3HAHMS, MCIOJIb3yeMbIX B OHOJIOTHU:
HAOMIOJIEHUS W OMHCAHMS JKUBBIX CHCTEM, IPOIECCOB U

SBJIEHUI; OpraHu3aldd | MPOBEJIEHUS OUOIOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBIICHUS
3aBUCHUMOCTH MEXIy  HCCIEIyEeMbIMHU BEJIMYMHAMU,

OOBSICHEHUS TOJNYUYEHHBIX Pe3yiabTaToOB U (HOPMYIMPOBAHUS
BBIBOJIOB C HCIIOJIb30BaHHUEM HAy4YHBIX IOHITHH, TEOPUH H
3aKOHOB;

[1P6 7. ChopMupOBaHHOCTH YMEHUS PUMEHSTH MTOJyYE€HHBIE
3HaHUS s OObBACHEHHs OHOJOIMYECKHX MPOIECCOB U
ABICHUH, [ TNPHUHATUA NPAKTUYECKUX pEIIeHUH B
MOBCETHEBHOM KM3HM C LIENbI0O OOecredeHus: 0e30MacHOCTH
CBOErO 3JI0pPOBbsl M 3/I0POBbsl  OKPYXAIOIIMX JIHOJEH,




B PAaCCMAaTPUBACMBIX SIBJICHHSIX;
- BHOCUTb KOPPEKTHUBBI B
COOTBETCTBUE  PE3YJIBTATOB
MMOCJIEACTBUM JCATCIbHOCTH,

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIHLCKON
U TPOCKTHOM  JIeATEIbHOCTH, HaBBIKAMH
npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIC CBS3H

U aKTyaJU3UPOBATh 33]1a4y, BBIIBUTATH TUTIOTE3Y
€¢ peIleHUs], HaXOAUTh apTryMEHTHI JIJIS IOKa3aTeIbCTBA CBOMX
YTBEPXKICHHIA, 33]1aBaTh MApaMETPhl K KPUTEPHUH PEIICHUS;

- aQHAJIM3UPOBATh TIOJYYCHHBIC B XOJ€ pEIICHUS 3aJauu
pe3yNIbTaThl, KPUTHYECKH OIICHWBATh WX JIOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;
pa3pabareIBaTh TUIAH PEMICHUS MPOOJIEMBI C YY€TOM aHaIHn3a
UMEIOITNXCSA MaTepUaTbHBIX M HEMaTePHAILHBIX PECYPCOB;

ACATCIIBHOCTh, OILCHHBATH
LOEIIAM, OLICHUBATh PUCKHA

paspelieHus

coOJro/IeHHs 3JI0pPOBOTO 00pasza >KU3HU, HOPM TPaMOTHOTO
MOBEJICHUS B OKPYKaIOIIEH MPUPOJHON cpejie; NOHUMaHUe
HEOOXOAMMOCTH HCIIOJIb30BAHMS JIOCTHIKEHUN COBPEMEHHOM

Ouonornu W OMOTEXHOJOTMHA  JUIsI  PalMOHAIBHOTO
IPUPOJIOTIOIB30BAHMS;
[MP6  10.  CdopMupoBaHHOCTH  yMEHUW  CO37aBaTh

COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIC COOOIICHHS Ha OCHOBE
OMoJIOrHUecKoi MH(pOpMAIMM U3 HECKOJbKHX HCTOYHHMKOB,
IPaMOTHO UCIOJIb30BaTh IMOHATUHHBIN armapar OHMOJIOTHH.




2. CTpykTypa u cofepkaHue o0mieo0pa3oBaTeIbHON TUCIIUTUIAHBI

2.1. OO6beM AUCHUIIUHBI U BUJBI y4eOHOW paboThI

Buj yuebHol paboThl

O0BeM B gacax

O06Bem 00pa3oBaTEILHON TPOTrPAMMBI TUCITATIIUHBI 72
O0beM paboThI CTYJICHTOB BO B3aMMOJCHCTBHH C TIPETIOAABATEIIEM 72
B TOM YHCJIE!

OCHOBHOE CcoJIep)KaHNE 12
B TOM YHCJIE!

TEOPETHUECKOE 00yUeHUE 40
B TOM YHCJIe TPO(HECCHOHATLHO-OPUEHTUPOBAHHOE COICPIKAHIE 6
MPaKTUYECKHE 3aHATUS 24
B TOM YHCJIe TPO(HECCHOHATLHO-OPUEHTUPOBAHHOE COICPIKAHIE 6
1ab0paTOPHBIE 3aHATHS 6
B TOM 4Hclie Tpo(heCCHOHATLHO-OPUEHTUPOBAHHOE CO/IEPIKAHHE 2
[Tpomexyrounas arrecranus B popme nuddepeHImpoBaHHOTO 3a9eTa 2
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2.2. TemaTuyeckuil 1J1aH U COAEp KaHUE TUCIIUTUIMHBI

Konpl
KOMIIETCHIINI
HanmeHnoBanue O6beM (opmupoatiio
Coneprxanue yueOHOro MaTepuaia 1 (opMbl OpraHu3alnu AEsATEIbHOCTH CTYICHTOB KOTOPBIX
pa3JesnoB U TEM B Hacax
CIOCOOCTBYET
JJIEMEHT
IIPOrpaMMbl
1 2 3 4
Paspgein 1. buosorus kak Hayka. JKuBble CHCTEMBI U UX OpraHU3alUs 2 OK 2
Tewma 1.1. buonorus CopepxaHue yaueOHOro MaTrepuana 2
B cucreme Hayk. OOwast |Byonorns — Hayka O JXuBOM mpupoje. CBsizu OMONOTHHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU H
XAapaKTCPUCTHUKA XKU3HU | npyrUMH €CTECTBEHHBIMH HayKamu, (puiocodueld, penurueii, 3TUKOH, SCTEeTUKOH U mpaBoM. Poib
Ouosioruu B pOpMHUPOBAHUM COBPEMEHHOMN HayuyHOU KapTUHBI Mupa. Cucrema OMOJIOTMUECKUX HayK.
Metoabl TO3HAHUS JKUBOW TPUPOABI (HAONOJCHHME, OSKCIIEPHMEHT, OIHMCAaHUe, HW3MEpEHHeE,
KiIaccuukanus, MOJAEIMPOBAHUE, CTaTHCTUYecKas oO0paboTka jAaHHbIX). JKuBble cHcTEMBbI
(OnocucteMbl) Kak mpeaMmeTr u3ydeHus Ouosiornu. OTiMYME YKUBBIX CHCTEM OT HEOPraHUYEeCKOM
npupoasl. CBoiicTBa OMOCHCTEM U HMX pa3HooOpaszue. YPOBHM OpraHM3allud OHOCHCTEM:
MOJIEKYJIIPHO-T€HETUYECKUM, KIIETOYHBIN, OPraHU3MEHHbIN, OMYJIAIIMOHHO-BUI0BOM, SKOCHCTEMHBIN
(Omo - reorieHOTHYECKUH ), OMOCHEpHBII
Pazgen 2 Xumunueckuii coCTaB U CTPOCHUE KIETKU 10 OK 1,0K 2,
Tema 2.1. Xumnueckuit | CogepxaHnue yueOHOro Marepuaa 3 OK 4
cocTaB KIeTKU. Boga | Xumudeckuii coctaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MaKpO3JIEMEHThI, MUKpPOIJIeMeHThl. Bona n
A MUHEPAJIPHBIC MUHEpanbHble BemecTBa. DYHKIMM BOJABl M MHMHEPAIBHBIX BellecTB B Kierke. lloxnep:kanue
BCIICCTBA OCMOTHYECKOI0 OasiaHca
B ToM umcIie mpakTHYeCKUX 3aHATUI 2
1. [TpakTueckoe 3ausiTue. «bruonornyeckas poiab MUHEPAIbHBIX BELIECTB B 00ECIIEUeHUU
KHU3HEIEATEIbHOCTH OPraHU3MOB, MPOSBICHUS JrcOalaHCca MUHEPAIBHBIX JIEMEHTOBY
Tema 2.2. Coneprkanne y4eOHOT0 MaTeprana 3
buonornyecku Baxusie | benku. CocraB u cTpoeHHe O€IKOB. AMHHOKUCIOTBI — MOHOMEpbI OenkoB. HesameHuMble U
XUMHUYECKHE 3aMEHUMbIE aMUHOKHMCIIOTBl. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpPbl O€TKOBOW MOJIEKYJIBI
COEIMHEHUS

(mepBuYHasi, BTOPUYHAs, TPETUYHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUYECKUE CBOICTBAa OEIKOB.

buonornueckue ¢ynknuu OenkoB. DepMeHTHI — Ouonormueckue KatanuzaTopsl. CTpoeHue
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¢depMeHTa: aKTUBHBIM LEHTp, cyOcTpaTHas crenuduanocts. Kopepmentsl. Buramunbl. OTinyms
(epMEHTOB OT HEOPraHWYECKHUX KaTalu3aTOPOB. YTJIEBOABI: MOHOCAaXapuabl (TJIIOKO3a, pubo3a H
ne3okcupubo3a), aumcaxapuisl (caxaposa, JIakTo3a) M IMOJUcaxapuipl (KpaxMmal, TJIHKOIeH,
netrono3a). buonmormdeckune ¢yHkuumu yrieBonoB. Jlumuael: Tpurimuepuabl, (pocdomumnusl,
crepoubl. ['mnpodunsHo-ruapodoOHBIC CBOlicTBA. bronorndeckue ¢ynkimu nunuaoB. CpaBHEHHE
YIJIEBOAOB, OCNIKOB M JIMMUAOB Kak MCTOYHMKOB »Hepruu. Hykieunnossie kucnotsl: JJHK u PHK.
Hyxneotnasl — MoHOMephl HykJIeMHOBBIX KucinoT. Crpoenme u ¢ynkumu JIHK. Crpoenme u
¢ynkunu PHK. AT®: ctpoenne u GyHKIUU

B Tom uucne 1ab0paTopHbIX 3aHATUN

1. Jlabopartophas padora. «Onpenenenue Butamuaa C B MPOIYKTaX MATAHUS»

Tema 2.3. CtpykTypHO-
dbyHKIIMOHATBHAS
OpraHu3aIys KJIECTOK

Copepxanue yueOHOTo MaTepuana

[lutonorus — Hayka o kierke. Kierounas teopust — npumep B3auMoJeicTBus uaed M (GakToB B
HAYYHOM ITO3HAaHMU. MeToabpl u3ydeHus KieTku. KieTka kak menoctHas skuBas cucrema. Oomme
NPU3HAKK KJIETOK: 3aMKHYyTas HapyxHas mMemOpana, monekynsl JJHK kak reHerndeckwii ammapar,
cucrteMa cuHTe3a Oenka. TUIBI KIETOK: dyKapUOTHUecKass M Mpokapuothueckas. OcobeHHoCTH
CTPOCHUsI MPOKAPUOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHHE 3yKapHOTUYECKOU
kJeTKd. OCHOBHbBIE OTJIMYMS PACTUTENBbHOM, *XUBOTHOM M TpuOHOW KieTku. IloBepXHOCTHBIE
CTPYKTYpPBbI KJIETOK— KJIETOYHAas CT€HKa, IIIMKOKAIMKC, X QpyHkuuu. [lnazmMarnyeckas MmemOpaHa, ee
cBoiictBa n QpyHkiuu. [{utonnazma u ee opranouipl. OgHoMeMOpaHHble opraHouas! Kietku: OIIC,
annapat ['onbmku, nuzocoMbl. [lomyaBTOHOMHBIE OpraHOW[BI KJIETKU: MUTOXOHJAPHUH, IUIACTUIBL.
[Tpoucxoxaenne MUTOXOHApUM M miactuia. Buasl ninactun. HememOpaHHbIE OpraHOUIbI KIETKU:
puOOCOMBI, KJIETOUHBIM LEHTp, LEHTPHUOIU, PECHUUYKHU, XI'YTUKU. DYHKIHUKM OPraHOMIOB KIIETKH.
Bxumouenus. Snpo — perynaropHbeiii neHTp kietku. CTpoeHue sjpa: sjaepHas 000JouKa,
KapHuoIlIa3Ma, XpOMATHH, SIIPBIIIKO. XpoMOCOMBI. TpaHCIIOPT BEIIECTB B KIJIETKE

B ToMm uncie 1abopaTopHbIX 3aHATHIA

1. JlabopatopHas padora. «CTpoeHHEe KIETKH (pacTeHUs, J)KUBOTHBIC, TPHUObI) U KIIETOYHBIC
BKITIOUEHUS (KpaxMall, KapOTUHOHIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )

Paznen 3. KusnenesteILHOCTD KIIETKU

Tema 3.1.
OO0OMeH BeleCTB
Y TIpEBpaIllCHHE

SHEPTHH B KIIETKE

Conepxxanue yuaeOHOro MaTepHaia

OOmMeH BemiecTB, WM MeTA00MM3M. AcCUMWIAIUSA (TUTACTHYECKUH OOMEH) W JUCCUMUJISIIUS
(oHepreTM4ecKuii OOMEH) — JBE CTOPOHBI EJAMHOTO Iporecca Meradosm3Mma. Poib 3akOoHOB
COXpaHEHMsI BeIIeCTBA W DSHEPrUM B TMOHUMaHMM MeTabonu3ma. Tumbl oOMEHa BeleCTB:

OK 1, OK 2,
OK 4
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aBTOTpOGHBIN U rerepoTpodHbIii. Ponb hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILLCHUN YHEPTUU B
kiaerke. @ortocuHTe3. CBeroBas u TeMHOBas (aszbl (ortocuHTe3a. Peakmum ¢dorocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3a IS KU3HU Ha 3emiie. BnusiHuMe ycioBui
cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI TOBBIIICHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PacTCHHH.
XeMocHHTe3. XEMOCUHTE3UpYIOIIMe OakTepuu. 3HAYECHUE XEMOCHHTE3a UId XKU3HU Ha 3eMile.
DHepreTryeckuii OOMEH B KIETKe. PaclieruieHue BEUISCTB, BBIICICHUE U aKKyMYJIHPOBaHUE
DHEpPruM B KJIETKE. OJTambl JHEpreTuueckoro oOmeHa. [mkonu3. bpoxkeHue u ero BHIBL
Kucnoponnoe okucinenue, wWid KiIeTO4HOe jpixaHue. OxucnutensHoe (ochopuanpoBaHue.
O} PeKTUBHOCTH SHEPreTHIECKOro oOMeHa

Tema 3.2.

Copnepxanue yueOHOTo MaTepuana

Buocunres Oenka

Peakiun matpuunoro cuures3a. ['enermueckas mHpopmanms u JIHK. Peanmuzamus reHetwmdeckoi
uHpopmanuu B KiIeTKe. ' eHeTHUeCKuil Kol U €ro cBoWcTBa. TpaHCKPHUIIUSA — MaTPUYHBIA CHHTE3
PHK. Tpancnsuus — OumocuHTe3 Oenka. Drtambl TpaHcaanuu. KoaupoBaHue aMHUHOKHCIOT. Poib
pubocoM B OMOCHHTE3E OeKa

B TOoM uncie npakTHYECKUX 3aHATHI

1. HpaKTI/I‘-IGCKOG 3aHsaTHe. «Penienne 3ama4d Ha OMpeaACIICHUEC TOCTICA0BATCIBbHOCTH HYKIICOTUI0B)

Tema 3.3.

Coneprxkanue yaeOHOro MaTepuana

Bupycst

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropust otkpeitust Bupycos (/. WM. VBaHoBckuit).
OcoOeHHOCTH CTpOEHHMS U KU3HEHHOro LuKIa BHUpycoB. bakrtepmodaru. bonesnu pacrenui,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BHpycaMu. Bupyc nmMmmyHozeduuurta uenoeka (BUY) —
B030yautens CIINa. ITpodunaktiuka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1eBaHHMA

Pasnen 4. PasMuoxeHue u

UHAUBUAYAJIBbHOC PAa3BUTUC OPraHU3MOB

Tema 4.1.

Cogepxanue yaeOHOTO MaTepuana

JKU3HEeHHBIN UK
KJIETKHA

Knerounslii nuKI, UK KU3HEHHBIA LUK Ki1eTku. MHTepdaza u muto3. Ilpoueccsl, npoTekaronue B
uHtepdaze. Pemnukauus — peakuus MatpuyHoro cuHrte3a JIHK. Crpoenne xpomocom.
XpOMOCOMHBIIT Habop — KapuoTull. JIUIUIOMAHBIA W TaluIOMAHBII XPOMOCOMHBIE HaOOpHI.
Xpomatuasl. LluTomornueckne OCHOBBI Pa3MHOKEHHSI M WHJMBHUAYAIbHOTO Pa3BUTHSI OPTaHU3MOB.
Henenne kierkn — muto3. Cragnn mutosa. [Iporeccsl, Mpoucxoasdmme Ha pa3HbIX CTaJAUsIX MUTO3A.
buonoruueckuii cmpica mutosa. [Iporpammupyemast ruGenb KIETKH — alomTo3.

Tema 4.2. Dopmbl

Cogepxanue yaeOHOTO MaTepuana

Pa3MHOXKEHHUS
OpraHU3MOB

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: OECII0NIoe U MOJI0BOE. BH bl G€crionoro pa3MHOKEHUS: IeJIeHUE
Ha/IBO€ U NIOYKOBAHME OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKUE, BET€TATUBHOE Pa3MHOXKEHUE.

OK2,0K 4
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HckyccTBeHHOE KIIOHHPOBAHUE OPraHU3MOB, €ro 3HA4YCHHE IS ceJIeKIuu. [1oioBoe pasMHOXKEHHE,
ero ornuuus oT Oecronmoro. Meiio3. Cramuu Mmeiiosa. IIpoueccel, TpOUCXOIAIMIME HA CTAAUAX
Meiiosza. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buosiorndeckuii CMbICH W 3HA4YEHUE
Meino3a. ['amerorenes — mporecc 00pa3oBaHus MOJIOBBIX KJIETOK Y JKMBOTHBIX. [10JIOBBIE Kele3bl:
CeMEHHHUKH W sSu4yHUKUA. OOpa3oBaHWE W PA3BUTHUE IOJIOBBIX KJIETOK — TaMmeT (CIepMaTo30u/l,
STUIIEKIIETKA) — criepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHUS SHIICKIETOK M CIIEPMATO30HUI0B.
OmnonorBopenue. [laprenorenes.

Tema 4.3.
NunuBuayansHoe
pa3BUTHE OPraHU3MOB

Conepxanue yueOHOrO MaTepuaia

WuauBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpHOHANBHOE pa3BUTHE (IMOpHOreHe3). Tambl
AMOPHOHAIBHOTO PA3BUTUSI Y MO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTPYJISIHs, OPraHOTCHE3.
[ToctamMOproHabHOE  pa3BUTHE. THIBI MOCTAMOPHOHAILHOTO PA3BHTHUS: TIPSAMOE, HENPSIMOe
(mumHOYHOE). BnusiHME cpensl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIC BBI3BIBATH
BpPOXKACHHBIE ypojicTBa. PocT u pasButHe pacteHuil. OHTOreHe3 I[BETKOBOTO PAaCTEHUS: JBOMHOE
OIIJIOJJOTBOPEHHE, CTPOCHUE CEMEHH, CTaINU PAa3BUTHS

B TOM yncne npakTM4EeCKUX 3aHATHN

1. Ilpaktudeckoe 3anarue. «MH(pEKIMOHHBIEC 32001€BaHUS M STTUIEMUH B UCTOPHH YE€IIOBEYECTBAY.
«BakuunHanus Kak npo@uiakTiKa HH(YEKIIMOHHBIX 3a00J1€BaHUI»

Paszpgen 5. HaciiencTBEHHOCTh M N3MEHYMBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeJOBaHHS

Coneprkanue y4eOHOro MaTepuana

[Ipenmer u 3amauu reHeTHKU. Posb UTONIOrMM UM SMOPUOJIOTMH B CTAHOBJIEHUMM TeHETHKHU. Bxiiajg
pOCCHMCKMX W 3apyOeXHBIX  y4Y€HBIX B  pa3BUTHE TIEHETUKU. MeToabsl  TI'eHETUKU
(ruOpUI0TOTNYECKUH, IUTOT€HETUYECKHM, MOJIEKYISIpHO-TeHeTHYeCcKuii). OCHOBHBIE T€HETUYECKHE
NOHATHs. ['eHeTHdeckass CHMBOJIMKA, HCIOJb3yeMas B CXEMaX CKPEIIMBAHUNA. 3aKOHOMEPHOCTH
HacJIeI0BaHMsl IIPU3HAKOB, ycTaHoBJIeHHbIE I'. MenneneM. MoHorubpuaHoe ckpemuBaHue. 3akoH
eanHoo0pa3uss ruOpuaoB mepBoro mokojeHus. [IpaBuio JTOMMHHPOBaHUS. 3aKOH pacCIICIUICHUS
npu3HakoB. ['unore3a uyucroTel ramer. IlomHoe W HemonmHoe JoMuHHpOBaHMe. J(UrHOpuaHOE
CKpeIllMBaHHE. 3aKOH HE3aBUCHMOIO HacleJOBaHWs NpHU3HAKOB. lluToreHernueckne OCHOBBI
TUTHOPHUIHOTO CKpEeUIMBaHMs. AHalIU3Upylollee cKkperuBaHue. Vcnoap30BaHue aHATU3UPYIOIIETO
CKpEIMBaHUs ISl ONIpeJIeNIeHUs] TEHOTHUIAa 0cO0U

B tom uncne MPAKTUYCCKUX 3aHATUH

1. HpaKTI/I‘-ICCKOG 3aHsaTHEe. «PelleHrue 3agad Ha OnpeaACICHUEC BCPOATHOCTH BO3HUKHOBCHUA
HACJICACTBCHHBIX MPU3HAKOB IIPpWU MOHO-, OU-, HOJII/IFI/I6pI/II[HOM U aHAJIM3HUPYIOUICM CKPCIIMBAHUU,
COCTAaBJICHUEC I'CHOTHUITMYCCKUX CXEM CKPCIIVBAHU S

OK 1, OK 2,
OK 4
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Tema 5.2. Creruiennoe

Coneprkanuie yueOHOTO MaTepralia

HacJICJOBaHUC CueruieHHOe HacienoBaHWe mnpu3HakoB. Pabora T. Moprana mo CIEIJIEHHOMY HAaclIeJOBaHUIO
HPU3HAKOB reHoB. Hapymienue cuemsieHuss I'€HOB B pe3ylbTaTe KPOCCHHIoOBepa. XPOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTU. ['eHeTndeckne KapThl. ['eHeTHMKa mosia. XPOMOCOMHOE OIpEAeiIeHUEe I0JIa.
AyTOCOMBI U TOJOBBIE XpOMOCOMBI. ['OMOraMeTHbIE U reTeporameTHbie opranu3mel. Hacinenosanue
[IPU3HAKOB, CLEIJIEHHBIX C [IOJIOM
B TOM yncne npakTU4eCKuX 3aHATHN
1. Tlpaktuyeckoe 3anstue. «PemieHue 3ajay Ha OINpEACICHHE BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX IIPU3HAKOB IIPU CIEILIEHHOM HACJIEIOBAaHUM, COCTABICHUE I'CHOTUIINYECKUX CXEM
CKpEIIUBaHUI)
Tema 5.3. Coneprxkanue yaeOHOro MaTepuana
3aK0H0MepHOCTPI N3MmenyuBocTts. Buabl HM3MEHYMBOCTH: HEHACIEACTBEHHAs M HACIEACTBeHHAasd. Poib cpeabl B
HN3MCHYHUBOCTH HEHACJIEACTBEHHOU HU3MEHYHMBOCTH. XapakTepucTuka MO,Z[I/I(I)I/IKEILII/IOHHOI‘/’I HU3MEHYMBOCTH.

Bapuanvonsslii pax v BapuanuMoHHas KpuBas. Hopma peakumm npusHaka. KonndecTBeHHbIE U
KaueCTBCHHBbIC NPH3HAKM M HUX HopMa peakiuu. CBolcTBa MOAU(MUKAIMOHHOM HW3MEHYHBOCTH.
HacnencrBennas, win TeHOTHIIMYECKAas M3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHUYMBOCTL. Melo3 u
MOJIOBOM TPOIECC — OCHOBAa KOMOWHATHUBHOW W3MEHYMBOCTU. MyTallMOHHAs W3MEHYHBOCTb.
Knaccudukamuss myranuii: reHHbIE, XpOMOCOMHBIC, T€HOMHBbIE. YacToTa W MPUYUHBI MYyTaIui.
Myrarennbie (akTopbl. 3aKOH TOMOJOTHYECKHUX PSJIOB B HACJIEACTBEHHON H3MEHYMBOCTH
H. U. BaBunosa

B TOM uncne npakTU4EeCKUX 3aHATHN

1. Ilpaktmyeckoe 3aHsTHe. «PemieHue 3amad Ha OIPENEICHUE BEPOSTHOCTH BO3HUKHOBEHHS
HACJICACTBCHHBIX IIPU3HAKOB TIPpH PpPa3JIMYHbIX THIIAX B3aI/IMOI[€I\/JICTBI/I$[ I'€HOB, COCTaBJICHUC
TCHOTUIIMYECCKUX CXEM CKPCIIUBAHUA

Tema 5.4. T'enetnka
YyeJoBeKa

Conepxanue yq4eOHOro MaTeprasa

I'eneruka dyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOABI TI'€HETHKM  YEJIOBEKA:
reHeaqorndeckuii,  OJM3HENOBBIH,  IUTOICHETUYECKUH,  OHOXMMHUYECKUH,  MOJEKYJISpPHO-
reHeTuueckuil. COBpPEMEHHOE OIpENeieHHEe T'EHOTHIIA: I[OJHOTEHOMHOE CEKBEHHPOBAHME,
TEHOTHIHUpPOBaHWEe, B TOM 4umcie ¢ mnomompio [II[P-ananuza. HacnencrBeHHbie 3a0osieBaHUs
YeJIoBeKa: TeHHbIe 00JIe3HHU, OOJE3HM C HACIEICTBEHHOH IMPenpacloioKeHHOCTbIO, XPOMOCOMHBIE
6one3nu. Comaruyeckue U reHepaTtuBHble MyTauuu. CTBOJIOBbIE KJIETKU. [IpHHIMIBI 310pOBOTO
o0Opa3a KHW3HHM, JAMArHOCTUKH, NPOQPHUIAKTUKHA W JIEYCHUS TEHETHMYECKUX Oosie3Held. Meauko-
TCHETHYECKOE KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIULIMHCKOM TE€HETUKH B IPENOTBPAICHUU U
JICUCHUH TeHETHYECKUX 3a00JIeBaHNH YeIOBEKa
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B ToM unciie npakTUYeCKUX 3aHSATUIA

1. HpaKTI/I‘IeCKOG 3aHgaTue. «COCTaBICHHUC U aHAIU3 POAOCITIOBHBIX YCJIOBCKA»

Pasznen 6. DBoIrOIIMOHHAS OUOJIOTHUSA

Tema 6.1.
DBOJIIOIMOHHAS TEOPHS
U €€ MECTO
B Onosioruu

Conepkanue yaeOHOro MaTepraia

[TpeamnocklIKu BO3HUKHOBEHUS IBOJIOIMOHHOW TEOPUH. DBOJIONHOHHAS TEOpUs M €€ MeCTO B
Ouosnoruu. BiusiHuE SBONIONIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH | IPYTuX HayK. CBUIETEILCTBA
sBooluy. [laneoHToNmornYecKkue: MmocieI0BaTeIbHOCTh TOSBICHNUS BUJIOB B IMaJICOHTOIOTHYECKON
JeTonucH, nepexoaHbsie (opmbel. buoreorpaduueckue: cxoactBo W paznmmuue ¢dayH u  Qiop
MaTepUKOB U OCTPOBOB. DMOPHOJIOTMYECKUE: CXOJCTBA M pazNuyusi 3MOPHOHOB pPa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMHYECKHE: TOMOJIOTHYHBIC, AHAJIOTHYHBIC, PYAHNMCHTapHBIC
OpraHbl, aTaBU3Mbl. MOJICKYJISIPHO-OMOXMMHYECKHE: CXOJICTBO MEXAaHM3MOB HACIIEJACTBEHHOCTH U
OCHOBHBIX METa0OIMYECKHUX MyTEH y BCEX )KUBBIX OPTaHU3MOB. DBOIOIMoHHas Teopust U. [lapsuna.
[TpenmnocklIKu BO3HUKHOBEHHS JapBUHHM3MA. J[BIIKYIME CHIIBI DBOJIOINUM BHUIOB 1o JlapBUHY
(M30BITOYHOE PA3MHOKEHUE IPU OTPAHUYCHHOCTH PECYpPCOB, HEoNpeAeiéHHas H3MEHYHBOCTD,
60opnba 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBonronus

Copeprkanne ydeOHOro Marepuana

Cunrernueckass Teopusi sBomonuu (CTD) um e€ OCHOBHBbIE MOJIOKEHUS. MHKPOIBOJIOLHS.
[Tonmynsnus Kak eqUMHMLA BUAA U 3BOMOUUH. JIBroKymume cuiibl ((hakToOpbl)3BOJIOLMM BHJIOB B
npupojie. MyTalMmOHHBIA TPOLECC W KOMOWHATHBHAs M3MEHUYMBOCTH. [lOMyNsIIMOHHBIE BOJHBI U
npeii¢ renos. M3onsnus u murpanus. EcrecTBeHHbIN 0TOOp — HanpaBisIOIUN (GakTOp BOJIIOLUH.
@opMbI ecTecTBEHHOro 0TOOpa. I[IpHCIOCOOIEHHOCTh OpPraHM3MOB KaK pe3yibTaT dSBOJIIOLUU.
[Tpumepsl mpucnocoOiieHuit 'y opraHuzMoB. ApomMopdo3bl W uaMoagantauuu. Bun u
BusooOpazoBanue. Kputepun Buma. OcHOBHble (OpMBI BUI000pa3oBaHUs: TeorpapuyecKkoe,
HKOJIOTHYECKOE

Tema 6.3.
MakposBosnronus

Conepxanue yuaeOHOro MaTepraia

MakposBomorisi.  dopmbl  3BoItOUMU:  (uIeTHYeCKas, JUBEpreHTHas, KOHBEpPIeHTHas,
napaensHas. HeoOpatumMocTh 3BOMIONNMN

B ToM uncIie mpakTHYECKUX 3aHATUI

1. [Ipaktrueckoe 3ansThe. «CpaBHEHHE BUIOB TTO MOP(HOIOTHIECKOMY KPHUTEPUIOY

OK 1, OK 2,
OK 4

Pazgen 7. Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 3eMIle

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

CogepxaHue yaeOHOTO MaTepHrala

I[OHayIIHI:Ie OpCACTABJICHUA O 3aPOKACHUUN KU3HU. HaquHe THUIIOTE3bl BOBHUKHOBCHUSA XHN3HHU Ha
3emute: aOuWoreHe3 W MaHCHepMHs. XUMHYECKas SBOTIONNS. AOWOTCHHBI CHHTE3 OPTraHMYECKHX
BCIICCTB H3 HCOPTraHUYCCKUX. 3KCHepI/IMeHTaHBHOe TOATBCPIKIACHUC XUMHYECKOU 3BOJIFOIIUH.

OK 1, OK 2,
OK 4
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HauanpHbie Taner 6nonornueckoii spostonun. ['unoreza PHK- mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHME MpOTOKJIETKU. llepBble kieTkn u ux sBomouus. PopmMupoBaHue
OCHOBHBIX TPYIIN XKUBbIX OpraHu3MoB. PazButue xu3Hu Ha 3emiie Mo 3pam u nepuojgam. Karapxeil.
Apxeiickas u nporepo3oiickas 3pbl. [laneo3oiickas spa u e€ meprobl: KeMOPUICKHA, OpJOBUKCKHH,
CUJTYpUICKUH, JEBOHCKUW, KaMEHHOYTOJIbHBIM, mepMcKui. Me3o30lckas spa U €€ MEepUOJIbL:
TPUACOBBIN, IOPCKHM, MesnoBor. KalHO30HCKas 3pa U €€ MepUObl: IAJICOr€HOBBIM, HEOTCHOBBIN,
AQHTPOIIOr€HOBBIM.

Tema 7.2. Cuctema
OpPraHUYECKOT0 MHpA.
[Ipoucxoxnenue
YeJI0BEKa —
AQHTPOIIOTEHE3

Conepixanue yaeOHOro MaTepraia

Cucrema OpraHMYECKOTO MHpa KaK OTpakeHHE HBOJOLMU. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpraHu3MoOB. XapaKTEpPUCTUKA KJIMMaTa U T'€0JIOTMYECKUX MporeccoB. OCHOBHBIE 3Talbl ABOJIIOLNN
PacTUTENIBHOTO M )KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHui U )XUBOTHBIX. [losiBIIeHHE, pacuBeT u
BBIMMPAHUE IPYII JKUBBIX OPraHU3MOB. DBOJIOLUSA Y€I0BEKa. AHTPONOJIOrUs Kak Hayka. PazBurue
IPEJICTaBICHUA O IPOUCXOXKACHHUU uejoBeka. MeToapl M3ydeHMsl aHTponoreHesza. CxoacrtBa u
pasnuuns 4eloBeKa U JKUBOTHBIX. CHCTEMAaTHUYECKOE IIOJIOKEHHE 4YelloBeKa. JIBMKyIIMe CHIIbI
(pakroper) anTpomoreHesa. HacmeacTBeHHasT ~ HM3MEHYMBOCTH W €CTECTBEHHBIM  OTOOp.
OO011ecTBeHHBIN 00pa3 *KU3HU, U3TOTOBJIECHUE OPYIUIl TPYAA, MBIIIJICHUE, PEYb.

Tema 7.3. OCHOBHBIE
CTaJIUX DBOIFOLINHA
YeJloBeKa

Coneprkanue y4eOHOro MaTepuana

OCHOBHBIE CTaJIMM M BETBU HBOJIOIMM YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek ymenbid, UenoBek
IpAMOXOJAIMH, UelloBeK HeaHIepTalbCKUN, YenoBeK pa3syMHBbIM COBpPEMEHHOro tuma. Haxonku
MCKONIaeMbIX OCTAaHKOB, BpEMsI CYIIECTBOBAHHS, OOJACThb PacHpOCTpaHEHHS, OOBEM TOJOBHOTO
Mo3ra, o0pa3 >XKu3HH, opyaus. YenoBedeckue packl. OCHOBHbIE OOJIBIINME PACHl: €BPONEOMIHAS
(eBpasmiickasi), HETpO-aBCTpaJouIHas (IKBaTOpUaIbHasi), MOHTOJIOUIHAS (a3UATCKO-aMEPUKAHCKas).
YepTbl NPHUCIIOCOOIIEHHOCTH MpPEICTaBUTENeH YeIOBEYECKHX pPac K YCJIOBUSM CYIIECTBOBAHMS.
EnuncTBO "yenoBedeckux pac. Kpuruka pacusma.

B ToM uncIie mpakTHYECKUX 3aHATUI

1. TIpaktuueckoe 3ausiTue. «lIprucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCIOBUSIM cpeibl. BrnusHue
reorpaguueckoi cpepl Ha MOp(hOJIOTHIO M (DU3HOJIOTHIO YETOBEKa»

Paznen 8. Opranu3msl u 0

Kpy’Karomiasi cpeza

Tema 8.1.
DKOJIorus
Kak Hayka. Cpenpl
JKU3HU.
ODKOJIOTHYECKHE
(bakxTopsl

Conepxxanue yuaeOHOro MaTepHaia

OKOJIOTMSl KaK HayKa. 3aJadyd W pa3fenbl dKOJOTMH. MeToAbl SKOJOTMYECKMX HCCIEIOBaHUM.
DKOJIOrHYecKoe MUPOBO33pPEHUE COBPEMEHHOT0 uesoBeka. Cpenbl OOMTaHUs OpPraHU3MOB: BOJIHAS,
Ha3eMHO-BO3/lylIHAs, MIOYBEHHA, BHYTPHOPraHU3MEHHAsI. DKoJIorn4yeckue (bakTOopBHI.
Knaccudukanus skomorndeckux (akropoB: aOHMOTHUECKHE, OMOTHUYECKHME W AaHTPOINOTCHHBIE.
JlelicTBue sKoorndeckux (pakTopoB Ha OpraHu3Mbl. AOMOTHYECKHE (AKTOPBI: CBET, TEMIIEPATypa,

OK 1, OK 2,
OK 4,0K 7
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BiaxkHOCTh. DoTonepuoausM. IlpucnocoOneHns opraHu3MoB K JEHCTBUIO a0MOTHYECKUX (PaKTOPOB.
Buonornueckue putmbl. buotmdeckue Qaxrtopbl. Buapl OHOTHYECKHMX ~ B3aUMOJCHCTBHIA:
KOHKYpeHLUsl, XuiiHudecTBo. Ilapasutusm, MyTyanus3M, KOMMEHCAIu3M (KBapTHUPAHCTBO,
HAXJICOHMYECTBO), aMEHCAIM3M, HeUTpanu3M. 3HaueHUe OMOTHYECKUX B3aUMOJCUCTBHNA IS
CYIIECTBOBaHMsI OPIraHU3MOB B IPUPOJIHBIX COOOIIECTBAX

Tema 8.2. Copepxanue yaeOHOTO MaTepuaa 3
DKOJIOTHYeCcKHe DKOJIOTUYECKUE XAPAKTEPUCTUKHU MONyisiuu. OCHOBHBIE MOKA3aTeNd MOMYJISIUU: YUCICHHOCTb,
XapaKTCPUCTUKH IJIOTHOCTh, POKAAEMOCTb, CMEPTHOCTD, MPUPOCT, MUTpalvs. [[MHaMuKa YUCICHHOCTH MOMYJISLUYU U
HOIYIAINHA e€ perysanus
B TOM yncne npakTU4eCKUX 3aHATHN 2
1. ITpakTueckoe 3ansaTue «IloacuéT MIOTHOCTH MONYISUUN pa3HbIX BUJIOB PACTCHUII»
Pazgen 9. CooOuiecTBa U SKOJIOTMUYECKHUE CUCTEMBI 10 OK 1, OK 2,
Tema 9.1. Coneprxkanue yaeOHOro MaTepuaa 1 OK 4,0K7
CoobuiecTBa Coo0miectBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIICHO3a: BHJOBasl, MPOCTPAHCTBEHHAS, K 2.3
OpraHu3MoB, Tpouueckas (mumienas). Bunpbl-nomuHantel. CBsi3u B OHOIIEHO3€. DKOJIOTUYECKUE CHUCTEMBI
3KOCHCTEMBI (oxocuctemsl). llonstue 00 oskocucreme u OuoreoreHo3ze. DOYHKIIMOHAIBHBIE KOMITOHEHTHI
DKOCUCTEMBI: MPOLYLEHThI, KOHCYMEHTBI, peayleHTsl. KpyroBopor BemecTB M IMOTOK 3HEPTHH B
skocucreMe. Tpodudeckue (TMuUIIeBbie) YpOBHU dKOcucTeMbl. [lumieBsie nenu u cetu. OCHOBHEBIC
NoKa3aTeal 53KOCHUCTeMBl: Ouomacca, MNPOAYKIMs. OKOJOTHUECKHE MHpaMHJIbL: TMPOIYKIIHH,
YHUCIIEHHOCTH, OunomMaccel. CBONCTBAa 53KOCHCTEM: YCTOMYHMBOCTb, CaMOPETYJSALUS, pa3BUTHE.
Cykueccus
Tema 9.2. Coneprkanue y4eOHOro MaTepuana 1
IpuposHbie [IpuponHblE  JKOCHUCTEMBI. ODKOCHUCTEMBI peK M 03€p. OKOCHUCTEMAa XBOWHOIO  WIN
9KOCHUCTEMBI HIMPOKOJINCTBEHHOT0 Jieca. AHTPONOTE€HHBIE IKOCHCTEMBI. ATPO3KOCHUCTEMBI. YPOOIKOCHUCTEMBI.
Buonornyeckoe u X031HCTBEHHOE 3HAYEHHE arpo’KOCUCTEM U ypOoskocucteM. buopaznoobpasue
KakK QakTop ycToiunBocTH 3KocucTeM. CoxpaHeHne OMOI0rHuecKoro pa3sHoodpasus Ha 3emie
Tema 9.3. Coneprxanue yueOHOro MaTepuaa 1
buocdepa — VYuenune B. U. Bepnanckoro o o6uocdepe. I'panuiipl, coctaB u crpykrypa Ouocgepsl. JKupoe
robanbHas BemecTBO U ero pyukiuu. OcodeHHOCTH Orocdepbl Kak T00aTbHON AKOCUCTEMBI. J[MHaMuueckoe
5KOCHCTEMA 3eMITH paBHOBecHe M oOpaTHas cBs3b B Ouocdepe. KpyroBopoTsl BemecTB U OMOr€OXUMHUYECKUE LIUKIIBI
2J1eMEHTOB (yryiepoja, a3ota). 30HaITbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.
Tema 9.4. [IpodeccronanbHO OPUEHTHPOBAHHOE COIEPIKaHUE (COAepKAHNE TPUKIIAHOTO MOJTYJIS) 3
Bnusiane YenoBeuecTBO B Oumocdepe 3emian. AHTPOINOTEHHbIE HW3MEHEHUs B Owuocdepe. [nmobanpHBIC
AHTPOITOTCHHBIX sKoJornueckre Tpodiembl.  CoCyIIeCTBOBaHME TpHUPOABI M 4eloBedecTBa. CoxpaHeHHE
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dakTopoB Ha 6nochepy

Omopa3zHoOOpa3uss Kak OCHOBa ycTowumBocTH Ouocheprl. OCHOBAa palMOHAIBHOTO YIPABICHUS
NPUPOIHBIMH PECYPCAMH U UX UCMOJIb30BaHuE. JIOCTIKEHHsI OMOIOTHH M OXpaHa IPUPOIBI

B ToMm uncie MPAKTUYICCKUX 3aHATHH

1. ITpakTrueckoe 3ansaTue «OTXO0bI IPOU3BOJICTBAY

Tema 9.5.
Bnusiaue counanbHo-
IKOJIOTUIECKUX
(hakTOpOB Ha 370POBHE
4eoBeKa

[TpodeccuonansHo OPUEHTUPOBAHHOE COEpKaHUE (COIepKaHNe TPUKIIATHOTO MOIYJIS)

310poBBE U ero coctapistonue. akTopbl, NOJOXKUTEIBHO U OTPULIATEIBHO BIUSIONIUE HA
opranu3Mm 4esnoBeka. [IpobieMa TeXHOTEHHBIX BO3ACHCTBUI Ha 3I0POBhE UETIOBEKA

(97K TPOMArHUTHEIE MOJIsI, OBITOBASI XUMHUS, U30BITOUHBIC IITYMBI, PAIHAIHS U T.I1.). AJanTamnus
opraHu3Ma 4eioBeka K gakropam okpysxarome cpeasl. [Ipunuuner popmupoBaHus
3710poBBecOeperaroiiero nopeneHus. usndeckas akTUBHOCTH M 37J0POBbE. bruoxumudeckue
ACIeKThl PAIIMOHAIILHOTO MTUTAHUS

B Tom uucne 1ab0opaTopHbIX 3aHATUN

1. JJabopaTopHas paboTa. «YMCTBEHHAass paO0OTOCIIOCOOHOCTh)

Pazgen 10. Cenexius opraHu3MoB, OCHOBBI OMOTEXHOJIOTUH

Tema 10.1.
Cenexius
KaK HayKa U MpoIiecc

Cogepxanue yueOHOTo MaTepuana

Cenexknuus Kak Hayka M IIpouecc. 3apoXACHHUE CelleKIuu U qoMmectukanud. Yuenue H. M. Basuiosa
0 IIEHTpaXx MHOrooOpasusi U MPOUCXOXKAECHUS KYyIbTYPHBIX pacTeHui. LIeHTpbl mpoucxokaeHus
JOMamHUX >KUBOTHBIX. Copt, mopoaa, mramm. COBpEMEHHBIE METOJIbI CEJNEKIHMH. MaccoBbli
U UHIUBUAYAIbHBIH OTOOpHI B CEJIEKUUH pacTeHUd U IKUBOTHBIX. OIllEHKa 3KCTepbepa.
bauskoponcTBeHHOE ckpemMBaHue — MHOpUIMHT. Yucras nauHusA. CKpellMBaHUE YUCTBIX JIMHHMA.
I'erepo3uc, unu rubpunHas cuia. HeponacTBeHHoe ckpemuBaHue — ayrOpuauHr. OtnanéHHas
ruOpuu3anys u e€ ycnexu. MICKyCCTBEHHBIM MyTareHe3 M MojlydyeHHue MOJIMIIonA0B. JlocTrxkeHus
CCJICKIIMN paCTeHHﬁ, JKMBOTHBIX U MUKPOOPTraHNU3MOB

Tema 10.2. Coneprxanue yueOHOro MaTepuaa
OcHoBeI buorexHonoruss kak oTpacip NpPOM3BOACTBA. ['€HHas  WHXKEHEpUs. OTalbl  CO3/aHus
OMOTEXHOIOTHH pexomOunanTHOM JIHK w TpaHcrenHbix opranusmoB. Kierounas wumxenepus. Kiierounsle
KyJIbTYpbl. MHUKpOKIOHAJIBHOE pa3MHOKE€HUE pacTeHHH. KIiloHMpoBaHME BBICOKONPOIYKTHUBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPTaHU3MOB. JKOJIOTHYECKHE U dTHUeckue mpodneMbl. MO — reHeTnuecku
MO (HUIIMPOBAHHBIE OPTaHU3MBI
Tema 10.3. [TpodeccuonanbHO OPUEHTHPOBAHHOE COZEpkKaHHE (Co/Iep KaHNe IPUKIIATHOTO MOIYJIS)
buorexnonorun OcHOBHBIC HAMpaBICHHUS COBPEMEHHOW OWOTEXHOIOTUH B TPOGECCHOHATBHOU AESITeNThHOCTH

B )KU3HH U Npodeccuu

geigoBeka. Meroasl OmoTexHOJIOTHA. OOBEKTHI OMOTEXHOJIOTHMHA. JTHKAa OMOTEXHOJOTHYECKUX
U TEHETHUYECKHX HKCIepuMeHTOB. [IpaBuia mowcka w aHanm3a OMOIKOJIOTHYECKOW WH(MOpMALUN
W3 pa3IMYHBIX HCTOYHUKOB (Hay4dHas ¥ Yy4eOHO-Hay4dHas JIMTEpaTypa, CpPEJICTBA MAaCCOBOMU

OK 1, OK 2,
OK 4, 0K 7
IK 2.3
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nHpopmaruu, cetb UHTEpHET U Ipyrue)

B TOM uncne npakTU4eCKUX 3aHATHN 2
1. Ilpaktuueckoe 3anstue. Keiicbl Ha aHanu3 WH(GOPMAIMK O HAYYHBIX JOCTHIKEHUSAX B 00JacCTH
TeHETUYECKUX TEXHOJIOTUM, KJIETOUYHOM WH)KEHEPHH, MUILIEBbIX OMOTEeXHOJOrui. 3amuTa Kewca:
MIPE/ICTABJIICHUE PE3YJIbTATOB PEIICHUs KeHCOB (BBICTYIJICHUE C IPE3EHTAIlUEH )
Pazgen 11. Pemenne keiicoB B 001aCTH OMOTEXHOJIOTUI 4 OK 1, OK 2,
Tema 11.1.1. [IpodeccronabHO OPUESHTHPOBAHHOE COJIEPKaHUE (COACPKAHUE TTPUKIATHOTO MOTYJIs ) 4 OK 4,0K7
buorexHonornu PazButue  OMOTEXHONOTM C  NPUMEHEHHEM  TEXHHYECKHX  CHUCTeM  (OMOMH)KeHepwus, IK 2.3
1 TEXHUYECKUE CUCTEMBI | GnonH(pOpMaTHKa, OMOHUKA) U X IPUMCHEHHUE B )KM3HU YEIIOBEKA.
B Tom uucie npakTH4eCKUX 3aHATUN 2
1. Ipaktuueckoe 3anstue. Keiicbl Ha aHanu3 wuHOpManuu O PAa3BUTUM OUOTEXHOJIOTUH C
NPUMEHEHHEM TEXHHYECKUX CcucTeM (MO MHHHU-TpymmaM). 3aliuMTa Keica: MpeicTaBlieHue
pE3yNIbTAaTOB PEIICHUS KeMCOB (BBICTYIICHUE C IIPE3EHTAIINEH )
[TpomexyTtounas atrectauus B popme nuddepeHImpoBaHHOTO 3aueTa 2
Bcero: 72
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3. YcioBus peanuzaiy IporpaMMel 00111e00pa3oBaTeNbHON TUCIUTUINH

3.1. Jna peanuzanuu TPOrpaMMbl  TPEAYCMOTPEH KaOWHET OWOJOTHH, OCHAIIECHHBIN
000py1I0BaHNEM, TEXHUYECKUMHU CPEACTBAMU O0YUCHUS:

Ne ‘ HaunmenoBanne o00py10BaHus | KonnyecTso

I CnenmanusupoBanHas MeOeib

OcHoBHOE 000pyI0BaHUE

1 Cton yyeHu4eCKui 13

2 Cryn yYeHU4ECKHi 26

3 Crou mpenoaBaTeis ¢ sSIIUKaMH JIJIsl XpaHSHUS 1

4 Kpecno npenogaBatess 1

S) WutepaktuHas nanens Lumien LMP6503ELRU 1

6 [Hxad mist XxpaHeHUs: yaeOHBIX TOCOOMIA 2

7 CreH/Ibl HACTCHHBIE 3

Il Texauyeckue cpeacTBa OOyICHHS

OcHOBHOE 000pYyJOBaHUE

1 CereBoii priIbTp 1

2 MynsTuMeANIHBIN KOMILIEKC (MyIbTUMeAna-poekTop Benq, akyctuueckas 1
cucreMa Sven, HaCTEHHBIN SKpaH)

3 Kommbrorep npenogaBarens 1

[lepedeHp TMIIEH3MOHHOTO MTPOTPAMMHOTO 00eCTIeueHUs

1 OC Astra Linux 1

2 CrnpaBouno-npaBoBas cucreMa Koncynbsrant [Tmtoc (cereBas daiin-cepBepHas 1
BEpCHs)

3 Awnrtusupycnoe 10 Kaspersky 1

111 JIemoHCTpanmoHnHbIe yueOHO-HATIISTHBIE TOCOOuUs

OcHoBHOE 000pyI0BaHUE

1 Hudpossie Pabouue nporpamMmbl AMCUUILIINHBI, KaJ€HIaPHO-TEMAaTUYECKUI TUIaH,
YMK (OHJT OLICHOYHBIX CPEACTB O AUCLUUILINHE, BUIEOMAaTEepHaIbl s

NpOBEJICHUS MpakTuieckux 3austuii, LMS Moodle

3.2. UndopmannoHHoe obecrieueHre peaan3auy IporpaMMel
Jlns peanuzaniuu MporpamMMbl OMOIMOTEUHBIH (OHJI HMMEET 3JIEKTPOHHBbIE 00pa3oBaTelbHbIE U

I/IH(i)OpMaI_II/IOHHBIC PECYpPChI, pCKOMCHAOBAHHBIC JJIS1 MCIIOJIb30OBAHUS B O6pa3OBaTeJIBHOM mnmponecce, He
cTapuie 14Ty JIET C MOMCHTA U31aHUS.

OCHOBHBIE 2JIEKTPOHHBIE U3/IaHNUS:

1. AradonoBa, M. b. buomorus : 06a30Bblii ypoBeHb : Y4eOHHMK Jii 0Opa30BaTENbHBIX
OpraHu3aliii, pealu3ylolMX o0pa3oBaTelIbHbIE IPOrpaMMbl  CPEIHEro  Mpo(ecCHOHANTBHOTO
obpazoBanus / U. b. AradonoBa, A. A. Kamenckuii, B. . CuBornazoB. — Mocksa : [IpocBemienue,
2025. — 273 ¢. — ISBN 978-5-09-124905-7. — DOBC Znanium. — URL:
https://znanium.ru/catalog/product/2201867 (nara obpamuenust: 23.06.2026). — TeKcT : AIEKTPOHHBIN.

2. AragponoBa, M. b. buonorus : 0a30Bblii ypoBeHb : MpPAaKTUKyM : YydeOHOe mocobue,
pa3zpaboTaHHOE B KOMIUIEKTE € Y4€OHHKOM [Uisi 00pa3oBaTeNIbHBIX OpraHu3alud, pean3yIoLuX
oOpasoBarenbHbIe MPOrpPaMMBbl CpeHero npodeccuoHanbHoro oopazosanusi / M. b. Aradonona, B. U.
CuBorirazoB. — 2-e m3]1., ctep. — Mocksa : [Ipocemenne, 2025. — 113 ¢. — ISBN 978-5-09-124906-
4, — DOBC Znanium. — URL: https://znanium.ru/catalog/product/2201868 (mara oOparieHus:
23.06.2026). — TeKcT : 3JeKTPOHHBIIA.

JlomoTHUTEIbHBIE HICTOYHUKU
1. Poccuiickas smeKTpoHHas mIKoja : opunmaneHbii caiit. — URL: https//resh.edu.ru
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4. KoHTpOJIb U OLIEHKA Pe3yJIbTaTOB OCBOCHHUS 00111€00pa30BaTEIbHON JUCIUTUIUHEI
KoHTponb u onieHKa pe3ynbTaToB OCBOCHHs 0011€00pa30BaTeIbHON AUCIUIIIIMHBI PACKPBIBAIOTCS
Yyepe3 MUCHUIUIMHAPHBIE Pe3yJbTaThl, HalpaBlieHHbIE Ha (OPMUPOBAHHE OOLIMX M MPO(ECCHOHATBHBIX
KOMIETEHIIMH M0 pa3/ieiaM U TeMaM CoJIepKaHMs yueOHOro MaTrepuara.

Oo6mas/mpodeccuonanbHas Paznen/Tema Tum oleHOYHBIX MEPOIPUATHS
KOMITETEHITHS

OK 01. Boibupate | Temsr 2.1 -2.3, 3.1- | 3anonHeHue CpaBHUTEIBHBIX TaOIUIL

crnocoObl  pemenust 3amad | 3.3 4.1-4.3, 5.1-5.4, | Tectuposanue

npodecCuoHATbHON 6.1-6.3, 7.1-7.3, 8.1, VYcerHblii onpoc

JESTEIIbHOCTH 8.2, 9.1-9.3, 9.4T-olc, [IpencraBnenre pe3yabTaTOB MPAKTHUYECKUX

NPUMEHHUTEITBHO K pabot

pa3IMYHBIM KOHTEKCTaM 9.5-o/c, 10.1, 10.2, 3amuTa UHIMBUAYATbHBIX TPOCKTOB (KEHUCHI)
10.31T-0/c,11.1.111-0/¢ | Byimonnenne 3aaHHl IPOMEKYTOUHOM

aTTecTaluu

OK 02. HUcnoms3oBath | Temer 1.1, 2.1 -2.3, | Pa3paboTka MEHTaIbHON KapThl B MUHH

COBpPEMECHHBIC cpexacTsa | 3.1- 3.3, 4.1-4.3, 5.1- | rpynmax

TIOWCKa, aHaMM3a | 5 4 6.1-6.3, 7.1-7.3, | BpllonHeHNKE mabopaTopHBIX padboT

u MHTEPNIPETAH | a1 g5 91.9.3 [IpencraBnenne pe3yabTaToB  MPAKTUYCCKHUX

urpopmarmu, u ’ ’ ' | pabot

WH(POPMAIIMOHHBIC 9.4II-o/c,  9.5II-ofc, [IpencraBneHune yCTHBIX COOOIICHUI ¢

TEXHOJIOTUHN InIc: 10.1, 10.2, 10.3II-o0/c, npe3eHTaIuen

BBITIOJTHEHUS 3amau | 11.1.111-0/c

npodeccHnoHATEHOM

JeSTEITbHOCTH

OK 04. Oddextuno | Tempr 2.1 -2.3, 3.1- | O6cyxaeHne O BOMPOCAM JICKIIHH

B3aMMO/ICHCTBOBATH u|3.3, 4.1-4.3, 5.1-5.4, |IIpencranenne  pe3yibTaToB  IPAaKTHYECKHX

paboTath B KOJUIEKTHBE U 6.1-6.3, 7.1-7.3, 8.1, pabor

KOMaHJIeC

8.2, 9.1-9.3, 9.4II-o/c,
9.5IT-o/c, 10.1, 10.2,
10.3IT-0o/c,11.1.11T-0/c

3amuTa MHIMBUyaIbHBIX IPOEKTOB (KEHChI)
WnauBuayanbHas caMoOCTOsATENbHAS paboTa

OK 07. CopgeicrBoBarh
COXPAHEHMIO OKpYXaroIei
cpensl,
pecypcocOepexeHuto,
MIPUMEHSITh 3HaHUS
00 W3MEHCHUM KJIMMAaTa,
MIPUHIAIIBI OepexIIMBOrO
MPOU3BOJICTBA, 3(P(PEKTUBHO
JENCTBOBATH

B UpE3BbIUAIHBIX CUTYAIHIX

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, 9.4Il-o/c,
9.5IT-o/c, 10.1, 10.2,
10.311-o0/c, 11.1.111-0/c

OO6cyx1eHre o Bopocam JIEKIUH
3arosHEeHNEe CPaBHUTENIBHBIX TaOIUI]
TectupoBanue
YcTHBII onpoc
[IpencraBnenue
pabot

3aiuTa MHIMBUyaIbHBIX POEKTOB (KEHChI)
Beinonnenue 3a1aHuii IpOMEKYTOYHOU
aTTecTaluu

pe3yabTAaTOB  MPAKTHUYECKUX

T1IK 2.3 BrisgBiaare
TpeOOBaHUs K MOJIEPHHU3AIUN
MHTETPALIMOHHBIX PELICHUN

9.1-9.3, 9.411-o/c,
9.5IT-0/c, 10.1, 10.2,
10.3IT-0/c,11.1.1IT-0/c

3anoHeHUEe CPAaBHUTEITLHBIX TaOIHI]

WuauBuyanbHass — caMoOCTOsTENbHAs — pabora
TectupoBanue

YcTHBII onpoc

IIpencraBnenre pe3ynbTaToOB  IPAKTUYECKHUX
pabor

3amuTa MHANBUYyaJIbHBIX IPOEKTOB (KEHCHI)
BeinmonHenue 3aganuii IpOMeKyTOYHON
aTTecTaluu
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