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1. MACHOPT MPOI'PAMMBI YYEBHOM JUCHUIIJINHBI
OVII1.07 BuoJsorus

1.1. O61acTh NPUMEHEHUS] IPOTPAMMbI
[Iporpamma y4eOHOM IUCUHMIUIMHBI SIBJISETCA YacThIO MPOrpaMMbl MOJATOTOBKH
CIIEUAIIUCTOB cpeniHero 3BeHa B cooTBeTcTBUU ¢ PI'OC no cnenunansHoctu CI1IO
44.02.02 IlpenogaBanue B HaYaIbHBIX KJaccax

1.2. MecTo y4eOHOI AMCHMILVIMHBI B CTPYKTYpPe MPOrPaMMbl MOATOTOBKH
CIEeNHNAJINCTOB CPeIHET0 3BeHA: JIUCIUIUITMHA OTHOCUTCS K 0a30BBIM JIUCITUTUITHHAM
0011e00pa3oBaTeIbHON OITOTOBKH.

1.3. lesn 1 321244 y4eOHOI JUCHUIIMHBI — TPeOOBAHMS K pe3yJibTaTaM
OCBOEHUSI Y4eOHOH TUCIUIJIMHBI:

OcBoenue conepxanusi yueOHOM nucuuiuinHbl «buonorus» obecrieunBaer
JOCTHXKEHHUE CTYACHTAMU CIICTYIOIINX PE3YIbTaTOB:

JIMYHOCTHBIX:

c(hOPMHPOBAHHOCTh UYYBCTBAa TOPJAOCTH W YBAKCHUS K WCTOPUH W
JOCTHKEHHUSIM ~ OTCYECTBEHHOW OMOJIOTUYECKOW HAyKH;, NPEACTABICHUA O
IEJIOCTHON €CTECTBEHHOHAYYHOM KapTHHE MUPA;

MMOHUMAaHUE B3aWMOCBSI3U M B3aWMO3aBHUCHUMOCTH €CTECTBEHHBIX HAyK, MX
BIMSHUSL Ha OKPYXAIONIYI0 Cpeoy, OJKOHOMHUYECKYI0, TEXHOJOTHYECKYIO,
COIIMAJIBHYIO U ATUYECKYIO C(Hephl IeATeTbHOCTH YETIOBEKA;

CHOCOOHOCTh MCIOJIB30BaTh 3HAHUSI O COBPEMEHHON €CTECTBEHHO-HAYYHOH
KapTUHE MUpa B 00pa3oBaTelbHOM W TPO(PECCHOHATBHON J1€ATeNbHOCTH;
BO3MOXKHOCTH WH(MOPMAIIMOHHOW cpeAbl Il  00ecrneueHus MPOAYKTHBHOTO
camMmo00pa3oBaHus;

BJIQJICHUE KYJbTYPOW MBIIUICHUS, CIIOCOOHOCTh K OOOOIICHMIO, aHAIIU3Y,
BOCIIPUATHIO MHPOpMAUA B 0OJIACTH €CTECTBEHHBIX HAyK, MOCTAHOBKE IIEIU U
BBIOOpY TTyTEeH ee JOCTHXKeHUs B mpodeccuoHanbHol cdepe;

CIIOCOOHOCTh PYKOBOJICTBOBATHCSI B CBOCU JCSATEIHHOCTH COBPEMEHHBIMHU
NPUHITUIIAMA  TOJICPAHTHOCTH, JWajora W COTPYJAHMYECTBA; TOTOBHOCTH K
B3aMMOJICHCTBHIO C KOJUIeTaMH, paboTe B KOJIJICKTUBE;

TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIC METOJbI 3aIllMThl OT BO3MOKHBIX
MOCJIE/ICTBUN aBapuid, KaTacTpod, CTUXUUHBIX O€JCTBUN;

oOnmagaHne HaBBIKAMU 0€30MacHOM pabOThl BO BpEeMs IMPOEKTHO-
WCCJIEIOBATENILCKOW U JKCIEPUMEHTAIBHON JCSTEIBPHOCTH, MPU HCIOJIb30BAaHUHU
1ab0opaTOpHOTO 000PYIOBAHUS;

CIIOCOOHOCTh ~ MICTIONB30BAaTh IMPUOOpPETEHHbIE 3HAHWA W yMCEHUS B
MPAKTUYECKON JEATETLHOCTH W TIOBCEIHEBHOW MKU3HHM I COONIOZCHUS MEp
npoQMIIaKTUKKA OTpaBICHUN, BHUPYCHBIX M JAPYTHX 3a00JIEBaHMM, CTPECCOB,
BpPEIHBIX MPUBBIUEK (KYpPEHUs, aIKOTOJIM3Ma, HAPKOMAaHUM); MPABUII MMOBEJICHUS B
MIPUPOTHOM CpEJE;

FOTOBHOCTh K OKa3aHWIO MEpPBOM IMOMOINU TMPU TpaBMax, MPOCTYIHBIX H
JIpyrux 3a00J€BaHUAX, OTPABICHUSAX MUIIEBBIMU NMPOAYKTAMH;



MeTanpeIMeTHbIX:

OCO3HaHWE COIMATBbHON 3HAYMMOCTH CBOEH Mpodeccun/crennuaibHOCTH,
o0alaHue MOTUBAaLIMEH K OCYIIECTBICHUIO TPO(HECCHOHATBHOM e TENbHOCTH;

MOBBIIICHHE  HMHTEJUIEKTyaJIbHOTO  YPOBHS B IPOLIECCE  HM3YYEHHS
OMOJIOTMYECKUX SIBJICHHM; BBIIAIOIINXCA JOCTHKEHUN OMOJIOTMH, BOLIECIUIMX B
OOIIIeYeTIOBEYECKYIO KYJIBTYPY; CJOKHBIX U TPOTUBOPEUMBHIX IyTEH pPa3BUTHS
COBPEMEHHBIX HAYYHBIX B3IJISA0OB, HJEW, TEOpHM, KOHLENIH, rumore3 (o
CYLIHOCTU M IPOUCXOXJACHUU >KU3HH, YEJIOBEKA) B XOJ€ pabOThl C pa3IMYHbIMU
UCTOYHUKaMU UH(POpMaLUy;

CIIOCOOHOCTh OpPraHU30BBIBaTh COTPYIHUYECTBO €IMHOMBIIUIEHHUKOB, B
TOM quCIIe C UCII0JIb30BaHUEM COBPEMEHHBIX MH(}OpPMaLMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTU;

CHOCOOHOCTh IMOHMMATh NPUHLMUIIBI YCTOMYMBOCTH U HPOAYKTUBHOCTH
YKUBOM MPUPOABI, MyTH €€ U3MEHEHHs O]l BIMSIHUEM AHTPOIIOTEHHBIX (PAKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaliM3y TIJ00abHBIX 3KOJOTMYECKUX MpOoOJeM,
BOIIPOCOB COCTOSIHUSI OKPY’KAIOIIEH Cpeapl M PALMOHAIBHOTO HCIOJIb30BaHUSA
IPUPOIHBIX PECYPCOB;

yMEHUE OOOCHOBBIBATH MECTO MW pOJIb OHOJOTMYECKUX 3HAHUU B
IIPAKTUYECKOM JIESATENBHOCTH JIFOAEH, PAa3BUTHM COBPEMEHHBIX TEXHOJIOTHM;
ONpENENATh >KUBbIE OOBEKTHI B MPUPOJE; MPOBOAUTH HAOIIOAEHUSA 3a
DKOCUCTEMAaMHU C [EJIBI0 UX ONHCAHWS W BBIABICHUSA €CTECTBEHHBIX U
AaHTPONOTeHHBIX M3MEHEHUN; HAXOAUTh U aHAJIM3UPOBATh UH(POPMALIUIO O JKHUBBIX
00BEKTaX;

CIIOCOOHOCTh TNPUMEHATh OHOJIOTMYECKUE U HKOJIOTUYECKUE 3HAHUS IS
aHaJIn3a MPUKIAIHBIX IPOoOJIeM X039iCTBEHHOM e TENbHOCTH;

CHOCOOHOCTh K  CAMOCTOSITEIbHOMY  IPOBEIEHUIO  MCCIEIOBAaHUH,
MOCTAHOBKE €CTECTBEHHO-HAYYHOTO AKCIEPUMEHTA, MCITIOJIb30BAHUIO
MH()OPMAIIMOHHBIX TEXHOJIOTHHA MJii pPElIEHUs HAYYHBIX M Npo(hecCHOHATbHBIX
3a/1ay;

CIIOCOOHOCTh K OLEHKE 3TUYECKHX aCIEKTOB HEKOTOPBIX HCCIEAOBAHHUM B
o0nacTi OMOTEXHOJOrUHU (KJIIOHUPOBAHKE, UCKYCCTBEHHOE OTIOAOTBOPEHUE);

npeaIMeTHbIX:

c(OPMHUPOBAHHOCTh TMPEJCTABICHUNA O pOJM U MecTe OHOJOTUU B
COBpPEMEHHOW HAy4yHOW KapTHHE MHUpa; [OHUMAaHHE POJH OHOJOTUU B
dbopMUpOBaHUN Kpyro3opa ¥ (PyHKIHOHAJIBHOM TPaMOTHOCTH Ui PELICHHUS
PaKTUYECKUX 3a]1a4;

BJIAZIEHUE OCHOBOIIOJIATAOIIMMH MOHATHSIMHU U NPENCTABICHUSIMH O JKUBOU
IPUPOJE, €€ YPOBHEBOW OPraHU3ALMM W HBOJIIOLMHU; YBEPEHHOE IOJIb30BaHUE
OMOJIOTUYECKON TEPMHUHOJIOTUEH U CUMBOJIUKOM;

BJIa/ICHE OCHOBHBIMU METO/IAMH HAYYHOTO MO3HAHUS, UCIIOJIb3yEMbIMH MPU
OMOJIOTMUECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M DKOCHCTEM: ONUCAHUEM, U3-
MEPEHHUEM, IPOBEIECHUEM HAOJIIOJICHUN; BBISBICHUE M OLIEHKA AHTPOIOI€HHBIX
WU3MEHEHUH B IPUPOJE;

C(OPMUPOBAHHOCTb YMEHMHA OOBSICHATH PE3YJbTAaThl OHOJIOIMUECKUX
HKCIIEPUMEHTOB, PEIIATh AIEMEHTApHbIE OMOIOrMUECKUE 331Ul



C(OPMUPOBAHHOCTb ~ COOCTBEHHOW  MO3MLIMM MO  OTHOLIEHUID K
Ouonornueckoi nHGOpMaIMK, MOTYyYaeMON U3 Pa3HbIX UCTOYHUKOB, TI100ATBHBIM
HKOJIOTHYECKUM ITpOOIeMaM U MyTSIM UX PELICHHS.

B pesynbraTe wu3ydeHHs BapUaTHBHOW YacTW JUCUUILUIMHBI «buogorus»

oOyuatomuecs: OyayT

3HATh:

- OCHOBHBIE IOJIOKEHUSA OMOJIOTHUECKUX TEOPUA U 3aKOHOMEPHOCTEH: KIETOYHOM
TEOPUH, SBOJIOIIMOHHOTO YueHusl, yuenus B.W.Bepnaackoro o 6uocgepe, 3aKoHbI
I'."MeHnnens, 3aKOHOMEPHOCTEW H3MEHYMBOCTH U HACIEACTBEHHOCTH;

- CTpO€HHE U (PYyHKIHOHHPOBAHUE OHMOJOTMYECKHX OOBEKTOB: KIIETKH, T€HOB U
XpPOMOCOM, CTPYKTYpBI BUAA U SKOCHCTEM,;

- CYIIHOCTb OHOJIOTMYECKUX MPOLIECCOB: Pa3MHOXKEHHUS, OIUIOJOTBOPEHHUS,
JNEHCTBUSL  HMCKYCCTBEHHOTO UM €CTECTBEHHOro ortbopa, (opmupoBaHue
MPUCHIOCOOJIEHHOCTH, TPOUCXOKJIEHUE BUJOB, KPYTrOBOPOT BEUIECTB H
MpEBpaIlCHNE SHEPTUH B KJIETKE, OpraHu3Me, B AKOCUCTEMax U duocdepe;

OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY .

yMeTh:

- 00BSICHATH POJIb OMOJOTUU B (POPMUPOBAHUH HAYYHOTO MUPOBO33PEHMUS;

- pelarh 3JIEMEHTAPHbIE OMOJIOTMYECKHE 3a/layd; COCTaBIIATH 3JIEMEHTAPHBIE
CXEMbI CKpPEIIMBAaHUS W CXEMbl IEPEHOCAa BEHIECTB M IEpelladyd SHEPruu B
sKocucTeMax  (LleMM  TUTaHWA); OMNHUCHIBATH OCOOCHHOCTH  BHJIOB  TIO
MOP(OTOTUYECKOMY KPUTEPHIO;

- CpaBHHMBAaTh OHMOJOTUYECKHE OOBEKTHI: XUMHUYECKHH COCTaB TeNl KUBOU W
HEXXUBOW TPUPOJIbI, 3apOJbIIIEH YeIOoBE€Ka WU JAPYTHMX MKUBOTHBIX, MPUPOIHBIC
HKOCHUCTEMBI U arpO3KOCHCTEMBI CBOEH MECTHOCTH;

- aHAIM3UPOBATb W  OIEHUBATHh pPA3JMYHbIE THUIOTE3bl O  CYIIHOCTH,
MPOUCXOXKJICHUH XU3HU M YEJIOBEKa, rI00ajbHbIe 3KOJOTHMYECKHE MPOOJIEMbI U
UX PEIICHUS, TTOCJIEACTBUS COOCTBEHHOM IESITEILHOCTH B OKPY KaloIleH cpefie;

- HaxoAuTh HHPOPMAIMIO O OHOJOTUYECKHUX OOBEKTaX B Pa3IUYHBIX

UCTOYHUKAaX (yueOHUKaX, CIpPABOYHHMKAX, HAYYHO-TIOMYJSAPHBIX HU3JIaHUSIX,

KOMITBIOTEPHBIX 0a3ax, pecypcax cetu MHTepHET) U KPUTHYECKH €€ OLICHUBATb.

1.4. Koin4ecTBO 4aCOB HA 0CBOEHME MPOrPaMMbl Y4eOHOH TUCHUILIHHBI:
MaKCHMaJbHOU yueOHON Harpy3ku oOydatoierocs: 128 yaca, B ToM uucie:
00s13aTENBPHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs 118 gacos;
camMocCTOosITeNbHOM paboThl oOyuaromerocs 10 gacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0bem yueOHOH JUCHUIIMHBI K BU/IbI Y4eOHOH padoThl

Bup yueOHo# padoThI Oovem uacos
MakcumaJibHas ydyeOHasi Harpy3ka (Bcero) 128
Oo0s13aTeIbHAS aYAUTOPHAA y4eOHAsi HATPY3Ka (BCero) 118

B TOM 4YHCJIC.

J1a00paTopHBIe PaOOTHI —

MPAKTUYECKHE 3aHSATHUS 56

KOHTPOJIbHBIE PA0OTHI —

KypcoBasi paboTa (MpoeKT) (He npedycmompeHo) —

CamocTosiTesibHasi paboTa 00y4uaroierocsi (BCero) -

[IpoMexxyTOoUHasi aTTecTalus 10

Hmoeosas ammecmayus 6 ghopme
KOIIOKBUYMA
9K3aAMeHA




2.2. TemaTuyeckmii nJjian u coaep:xkanue yueonoi aucunnanubl OYIL.07 bBuoJiorus

HaumeHoBaHue Conep:kaHue y4eOHOIro MaTepuaJia, JJadopaTopHble PadOThl U NPAKTUYECKHE 3aAHATHS, O0bem YpoBeHb
pa3aeioB U TeM CaMOCTOsITe/IbHAS Pa00Ta 00y4YaIOIMXCS 4acoB OCBOCHMS
3 4
Paznea 1. KiteTka — cTPYKTYPHO-(PYHKIMOHAJIbHAS €IMHUIIA 5KUBOT0
Tema 1.1. Conep:xkanue yueOHOro MmarepuaJa 0,5
BHOIOrHs KAk Buonorus xak Hayka. CBsi3b OMOJIOTHU C JPYTUMHU HayKaMH: OMoXuMusi, Onodusnka, OMOHMKa, 1
Hayka redoreorpadus u 1p. Posns 1 Mecto 6uosioruu B GopMuUpOBaHUM COBPEMEHHOM HayYyHON KapTUHBI
Mupa. 3HaueHue Onosiornueckux 3HaHuil. cropust 6uonoruu. 3HaueHre UTOIOTHH JUIsl pa3BUTHS
OMOJIOTMHU ¥ TO3HAHUS IPUPOAbL. MEeTOAbI IUTOJOIMH: MUKPOCKOMHUS, XpoMaTorpadusi, ekrpodopes,
METOJ MEUEHBIX aTOMOB, U depeHInaIbHOE ISHTPUPYTHPOBAHUE, KYJIBTYpa KIETOK
IIpakTH4yecKkue 3aHATHS j
Tema 1.2. O0wmas Coaep:xanue y4e0HOro MarepuaJjia 05
XapaKTepuCTHKA Pa3znoo6pa3zue Ouocuctem. Opranuzanus OHOJIOTMYECKUX CUCTEM. Y POBHU OpraHU3alul OMOCUCTEM: 1
SKH3HH MOJIEKYJIIPHO-TEHETUYECKU I, OPraHOUIHO-KJIETOYHBIN, OPraHU3MEHHBIH, MOITYJIAUOHHO-BUI0BOM,
9KOCUCTEMHBIH (OMoreoneHoTu4eckuil), onochepusiii. Hayku, nzydaromine 6uonornueckue 00beKThI
Ha pa3HbIX YPOBHAX OpraHu3anuu xu3Hu. OOmias XxapakTepucTHKa )KU3HU, CBOWCTBA )KUBBIX CUCTEM.
ITporeccel, nporcxosiue B OHocCucTeMax
ITpakTHyeckue 3aHATUSA -
Tema 1.3. Conep:xanue y4e0HOro MarepuaJjia 1
BHoNOrHIecKn XuMHUecKuit cocTaB KiIeTkH. Heoprannueckue BeniecTBa KJIeTKH, UX OMOJIOrn4ecKas poib. 2
BAKHDIE Opranunyeckue BeliecTBa KiaeTku. buonornueckue nonumepsl. benku. CTpyktypa u GyHKIUN
XHMHYECKHe 6enKoBoi MosieKybl. DepMeHTHI, MPUHLUM UX AeHCTBH. YTieBobl. buonornyeckue pyHkmu
YIJIEBOJIOB.
coeJUHEeHHUs . .
Jlunuasl. O6muit man crpoenusd. I'uapodunbHo-TuApodoOHbIe cBoiicTBa. Kitaccudukanus aumnuaos.
buonornueckue dynkuuu munugos. AT®D. Crpoenue mosiekyinbl AT®. buonornueckue pyaxiun ATO
2

IIpakTHYeckHe 3aHATHA

Ponr 6enkoB, yriieBo0B U )KHPOB B OpraHu3Me 4YesioBeka. BuTaMuHbBI 1 OMOTOTHYECKH aKTHBHBIE
n00aBKH, X 3HAUYEHUE B )KM3HU OpraHu3Ma 4eloBeka. [ Umo- 1 aBUTaMUHO3BI UX MOCIIECTBUSI.
[IpencraBnenne yCTHBIX COOOMIEHUN C TPE3EHTAIMEH, TOATOTOBICHHBIX IO MEPEYHIO HCTOYHUKOB,
PEKOMEHOBAHHBIX MTPENOAABATEIIEM

“Onpenenenne putamuHa C B nmpoaykrax nutanus’ [loaroroBka BapuaHTOB OIbITa, HAOTIOICHUE 32
KaueCTBCHHBIMU PEAKIIMSIMHU, 3aI0JTHEHHE paboyue TabIuIbL,




WHTEPIIPETANS HAOMIOIaeMBIX SBJICHHH, (DOPMyIHpOBaHUE BHIBOJOB
«'uppodmnpHO-THAPOGHOOHBIC CBOKMCTBA JTUTHIOBY

[TonroroBKa BapuaHTOB OMbBITA, HAOIOACHUE U3MEHEHUST PACTBOPUMOCTH JIUTHJIOB, 3aMIOJTHEHUE
paboueii TabIUIIbl, HHTEPIIPETAIMS HA0JII0JaeMbIX SIBJICHUH, POpMYyJIMpOBaHKE BEIBOJOB

Tema 1.4.
CtpykTypHO-
¢yHKIHOHATBHAS
OpPraHu3anms KJIETOK

Coaep:xxanue yueOHOIro MaTepuasa

Kinerounas reopus (T. llIBann, M. lIneiinen, P. Bupxos). OCHOBHBIE MMOJI0KEHUS] COBPEMEHHOMN
KJIETOYHOW Teopuu. THIIBI KIIETOK: dyKapuOTHUYECKas U Ipokapuoruyeckas. CpaBHUTEIbHAS
XapaKTepUCTHUKA KJIETOK 3YKAPHOT (PacTUTENIbHOMN, )KUBOTHOM, IprOHOI). CTpoeHue
MIPOKAPUOTHYECKON KiIeTKH. OCOOCHHOCTH CTPOSHUS TeTEPOTPOGHON U aBTOTPOPHON
IPOKapUOTUYECKHX KiIeToK. CTpoeHue M1a3mMaTndeckoil MeMOpaHbl. TpaHCIIOPT BELECTB yepes
I1a3MaTHYECKYI0 MEMOpaHy: MMaCCUBHBIN U aKTUBHBIN. DHAOLUTO3: MIMHOLUTO3, (harouuTo3.
Ok3o0uuTo3. O60sI0UKa WK KJIeTouHas cTeHKa. CTpYKTypa U QYHKLUHU KJIETOYHON CTEHKU
pacTeHuii, rpuboB

[Murormnasma. Lluro3zomns. Llutockener. OqHOMeMOpaHHbIE OPraHOM/IbI KJIIETKHU: 3H/O0IIa3MaTH4ecKas
cetb (OIIC), annapar ['onbaKu, IM30COMBI, IEPOKCUCOMBI, BAKYOJIM PACTUTEIbHBIX KieTOK. CTpoeHue
U QYHKUUHU OJHOMEMOpPaHHBIX OpraHouaoB kietku. Kinerounstit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABL: XJIOPOIUIACTHI, XPOMOILIACTHI,
JEUKOIUIACThI, X CTpOeHHe U QYHKUIMU. SInepHblil annapaT KJIETKH, CTPOSHHE U (PYHKLIUH.
HemeMOpanHbIe opraHou/Ibl KIIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN LIeHTp. OpraHou/ bl
JIBYDKEHUS:

pecHUYKH U KIyTUKU. CTpoeHue v pyHKIIMKU HeMeMOpaHHBIX OPraHOMI0B KIETKU

IIpakTHYecKkHe 3aHATHA

«CTpoeHue KIeTKH (pacTeHusl, )KUBOTHBIE, TPUOBI) U KJIIETOUHBIE BKIFOUEHUs (KpaxMal, KapOTUHOUIBI,
XJIOPOTIIACTHI, XPOMOTLIACTHI )»

[TproOperenue omnbITa MPUMEHEHHUS TEXHUKH MHUKPOCKOITUPOBAHUS TIPU BBHITIOTHEHUH TA00OPATOPHBIX
pabor.

HO}IFOTOBKa MHKpOIIpEIapaTos, Ha6J'IIO)IeHI/Ie C MOMOMIBIO MUKPOCKOIIA, BBIABJICHUC paSJ'II/I'-II/II\/'I MCXKOY
M3y4aeMbIMH 00BbEKTaMH, HHTEPIIPETAIHS HA0II01aeMbIX SIBIEHUH, (POopMyTupOBaHHE BBIBOIOB
«ITponuiaemocts MeMOpaHsbI (TIJIA3MOJIU3, JETIIA3MOJTH3)

[TproOpeTeHue OmnbITa MPUMEHEHHUS TEXHUKH MHUKPOCKOITUPOBAHUS TIPU BBITOTHEHUH JTA00OPATOPHBIX
pabot. [ToaroroBKa MHKpOTIpEIapaToB, HAOIIOICHUE C TTOMOIILI0 MUKPOCKOIIA, BBISIBIICHUE Pa3TAIHMA
MEXJIy H3y4aeMbIMH 00bEKTaMU, HHTEPIIpEeTalns HA0II0IaeMBIX SIBJICHH, (HOPMYIHPOBAHKE BHIBOJIOB

Tema 1.5. Coaep:xanue yueOHOro MaTepuaJia
CrpykTypHo- CtpoeHnune XpoMocoM. XpOMOCOMHBII HA0OP KJIETOK, TOMOJIOTHYHbIE M HETOMOJIOTHYHBIE XPOMOCOMBEI,
(pyHKIHOHAIBLHBIE

rarmaouHbIi 1 aunaouanbiid Habop. Hyknennossie kucnotsl. JIHK u PHK. CtpoeHne HyKJIeMHOBBIX




(pakTopsI
HACJIeICTBEHHOCTH

kucinoT. Hyxkneoruasl. Kommuiemenrapusie azotuctoie ocHoBanus. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitnas cimpanb. Mecronaxoxaenue u ononornueckue ¢pynknuu JJHK. IHK-3kcnepTusa.
Bunel PHK. @ynkuuu PHK B

KJIETKE

HpaKaneCRne 3aHATHSA

Pemrenne 3a1a4 Ha onpeCACIICHNUEC ITOCICA0BATCIbHOCTH HYKJICOTHI0B

Tema 1.6. IIpoueccsl
MaTPUYHOI0 CHHTE3a

Conep:kaHue y4eOHOT0 MaTepuaa

Marpuunsiii cunare3 JJHK — permmukanys. [Ipuanuns! perumkanuu JITHK. Mexanusm pernukanuu
JHK. Penapanus JIHK (moperuiekaTuBHast, MocTperuieKaTuBHas ). Peakiiuu MaTpudHOTrO CHHTE3a.
[IpuHIMIT KOMIIIEMEHTAPHOCTH B peakuusax marpudHoro cunresa. JIHK u rensl. ['eneTnyecknii Koz,
ero cBoiictBa. Tpanckpunuus — Matpuusbiidi cuate3 PHK. Tpancisiuus u e€ stansl. Y cinoBus
ounocunresa 6enka. Crpoenue T-PHK u kogupoBanue amuHokucaoT. Poib pubocom B GnocunTe3e
Oenka

HpaKTuquRue 3aHATUHA

Pemenue 3a1a4 Ha onpeesieHUe MOCIE10BaTEIbHOCTH aMUHOKUCIIOT B MOJIEKYJIE OelKa.
Pemienue 3a1au Ha onpezeaeHue NOCIe0BaTEeIbHOCTH aMUHOKHUCIIOT B MOJIEKyJle Oelika B Cilyyae
M3MEHEHUS NI0CIIeI0BAaTeNbHOCTH HyKieoTun0B JJHK

Tema 1.7.
Hexnerounbie ¢popmbl
JKUZHU

Coaep:xxanue yueOHOro MaTepHuaJja

Bupycsl — HeksieTouHble (hOPMBI )KU3HHU U 00JUTraTHbIe napa3uThl. CTpOEHUE MPOCTHIX U CIOKHBIX
BUPYCOB, PETpOBUPYCOB, OakTepruodaros. Kuznennsiit nukn JJHK-cogepxamux supycos, PHK-
cojiepaniux BUpycoB, 6aktepuodaros. BUY, remarut uenosexa.

bakrepun. OOmas xapaktepuctuka. Ilonstie mramm. Bupychl u 6akTepuu: CX0ACTBA U Pa3IuyMsl

HpaKTuqecm[e 3aHATHSA

Bupycsl — HekneTouHbIe ()OPMBI )KU3HU U 00JHraTHBIEC Mapa3uThl. CTPOEHHE MPOCTHIX U CIIOKHBIX
BHUPYCOB, pETPOBUPYCOB, OakTeprodaros. Kuznennsiit mukn JJHK-conepxamux Bupycos, PHK-
coJieprKalnx BUPYCoB, OakTepuodaros. BUY, rematut uenoseka.

bakrepun. O6mas xapakrepuctuka. [Tonsitue mramm. Bupycsl u 6akTepuu: CX0JCTBA U pa3audus

Tema 1.8. O0Men
BeIEeCTB U
npeBpaileHue
JHEPrUM B KJIeTKe

Conep:kaHue y4eOHOT0 MaTepuaJia

AccUMIITSIINS ¥ TUCCUMIIISIITUS — JIBE CTOPOHBI MeTabom3Ma. Tumsl 0OMeHa BEmIeCTB: aBTOTPODHBIN
U reTepoTpoHBINA, a3pOOHBII U aHAIPOOHBII. DHEpreTuyeckoe odecredeHrne KIeTKH: IpeBpalieHe
AT® B 0OMeHHBIX nporieccax. DepMEeHTATUBHBIN XapaKkTep peaklHii KIeTOYHOro MeTabon3mMa
[TepBUYHBII cHHTE3 OpraHMYECKUX BellecTB B kieTke. [Inactuueckuit oomen. @oTocuHTE3.
XeMocuHTe3. AHaIpOOHBIN IHEpreTuyecKkuil oOMeH. AHa3poOHbIe opranu3Mel. bposkenue,
aBTOTPOGHBIN U reTepoTpOHBIN TUIT TUTAaHUS. AHA3POOHBIE MUKPOOPTraHU3MbI KaK 00BEKThI
OMOTEXHOJIOTHHU. DTaIlbl PHEPTETHIECKOTO OOMEHA.

I'mukonu3. bruonornyeckoe OKUCIEHUE, WU KIETOYHOE JIbIXaHUE

10




IIpakTHYecKkHe 3aHATHA

Pa3MHOKeHHUs
OpPraHu3MoB

®opmbl pa3MHOXKEHHS OpraHn3MoB. becrosoe 1 nosioBoe pazMHokeHue. Busl 6ecrionoro
Pa3sMHOXKEHHUs: IPOCTOE JeJICHHE HAIBOE, TIOUYKOBAHKE, PA3MHOKEHHE CIIOPAMHU, BET€TaTUBHOE
pa3sMHOXKeHue, pparmeHTanus,

KJIoHupoBaHue. [1o10Boe pa3sMHOXKEHHE.

Tema 1.0. CoaepxxaHnue y4eOHOro MmarepuaJia
KU3HEHHbIH UK/ Knerounslii uki, ero nepuojasl U peryssiius. Ilepuoast uaTepdasbl nX 0COOEHHOCTH. 2
KJIeTKH. MHUTO3. Juddepenumanus KIeTKu 1 apecT KIeTOYHOoro nukia. Jlenenue kietku — Muto3. CTaaun MUTO3a U
Meiios Ipoucxosiue nmpoueccsl. Kapuokunes 1 LUTOKMHE3. bruosiornueckoe 3HaueHue Murosa. Meios —
PENYKLIIMOHHOE JCIICHUE KIETKH.
Cranuu meiioza. Meiio3 — 0CHOBa MOJOBOTO pa3MHOKeHHs. [loBeieHre XxpoMocoM B Melo3e.
Kpoccunrosep.
buonornuecknii cMpica meito3a. I dexTol Meiio3a. Meiio3 B )KU3HEHHOM IMKJIE OPTaHH3MOB
IIpakTH4yecKkue 3aHATHS
Pasnen 2. Ctpoenne 1 QyHKUMH OPraHU3Ma
Tema 2.1. Ctpoenne | COAepiKAHHE yHeOHOro MaTepHaia
opraHusma OpnHokileTouHble opranu3Mbl. KonoHuanbHble Opranu3mMbl. MHOTOKJIETOYHBIE OPIaHU3MBI. 2
B3aumocBs3p 4acTell MHOIOKJIETOYHOTO Opranu3Ma. @yHkiusa. Opranbl U CUCTEMBI OPIaHOB.
Amnmnapats!l oprasoB. ['omeocTas
OpraHM3Ma M ero MoAJep/KaHue B IPOLECCE KUZHEACATEIBHOCTH.
OpnHokIleTouHble opranu3Mbl. KonoHuanbHble Oprann3Mbl. MHOTOKIIETOYHBIE OPIaHU3MBI.
B3aumocBs3p yacTell MHOIOKJIETOUHOTO Opranu3Ma. @yHkiusa. Opranbl ¥ CUCTEMBI OPraHOB.
Amnmnapatsl oprasoB. ['omeocTas
OpraHM3Ma M €ro nojJepKaHue B MPOLecce KUZHEACSITEIbHOCTH.
IIpakTHYecKue 3aHATHS
Teopus KJI0OHaNBbHO-CceNEeKTUBHOr0 nMMyHuTeTa I1. Dpnuxa, .M. Meunukosa. H}ekunonuble
3a0o0sieBaHud U dnUAeMus. BaxHeilye snuieMun B UCTOPUH yesoBedyecTBa. BakuHamus kak
npoduiakTuKa HHPEKIIMOHHbBIX 3a001eBaHU.
[IpencraBieHne yCTHBIX COOOIICHUN ¢ IPEe3eHTalKEeN, TOATOTOBIEHHBIX IO NEPEYHIO UCTOYHUKOB,
PEKOMEHI0BaHHBIX MPENOIaBATENEM
Tema 2.2. ®opMbI Coaep:xanue y4eOHOIro MaTepuaJia A

IIpakTunyeckue 3aHATHS

Fema 2.3 OuToreuer

Coaep:xkaHue y4eOHOro MaTepmuaJia
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/KHBOTHBIX U
YyeJ0oBeKa

["amerorenes y xuBoTHbIX. CiepMaroreHes u oorenes. CTpoeHHe MOJIOBBIX KIeTOK. OII0g0TBOpPEHNE
U SMOpUOHAIbHOE pa3BUTHE KUBOTHBIX. [lapTeHOrene3. OmOpuorenes (Ha npuMepe JaHLETHUKA).
Cranuu DMOpuorenesa

Poct u pa3Buthe xuBoTHBIX. [TocTamMOpruonaneHbiil nepuo. I[Ipsmoe u Henpsimoe pasutue. Pa3sutue
¢ MeTaMop(030M y 6€CIIO3BOHOUHBIX U TO3BOHOYHBIX KUBOTHBIX. CTaauK OCTIMOPHUOHATILHOTO
pa3BUTHS y )KUBOTHBIX U 4esoBeka. [lepuoapl oHTOreHe3a yenoseka. buonornueckoe crapenue u
cMepTh. I'epoHTONI0THA

IIpakTnyeckue 3aHATHS

Tema 2.4. OuToreunes
pacreHuit

CoaepkaHue y4e0HOr0 MaTepHaJia

["ametoduTt u cnopodut. PasmMHoxeHue u pa3sutue Bogopocieil. Pa3MHoXeHue U pa3BUTHE CIIOPOBBIX
pacreHui. Pa3MHOKEHNE M pa3BUTHE CEMEHHBIX pacTteHul. Poct. [lepnoasl OHTOreHe3a pacTeHun

IIpakTH4yecKkue 3aHATHS

Tema 2.5. OcHOBHEIE
MOHATUA ITeHEeTHKU

Coaep:xaHue yueOHOro MaTepHuaja

['eneTnka Kak HayKa O HACJIEACTBEHHOCTH U U3MEHUYUBOCTU OPraHU3MOB. OCHOBHBIE T€HETUYECKHE
noHATUS U CUMBOJBL. ['eH. 'enotun. denorur. AsienbHble TeHbl. AJIbTEPHATUBHBIC TPU3HAKH.
JIOMUHAHTHBIN M pelleCCUBHBIN MPU3HAKHU. | 0oMo3uroTa u rerepo3urora. Yucras auaus. [ uOpuapl.
OCHOBHBIE METO/IbI TCHETHKHU:

TUOPUAO0TIOTHYECKHM, ITUTOJIOTHYECKIE, MOJIEKYIISIPHO-TEHETHYECKHE

HpaKTuqecm[e 3aHATHSA

Tema 2.6.
3aKkoHOMepHOCTH
HacJIeI0BaHUS

Coaep:xxkaHue y4eOHOro MaTepuajia

3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Mennens: MoHorubpuanoe ckpeuuBanue. [IpaBuio
JOMUHUPOBaHUA. 3aKOH €JMHOO0PAa3Hsl IEPBOT0 MOKOJIEHHsI. 3aKOH pacIlleIUIEHUs IPU3HAKOB.
HHTOHOFI/I‘I@CKHG OCHOBBI MOHOFI/I6pI/II[HOFO CKpCIIMBaHMs. I'mmioTe3a YMCTOTHI TaMET.
AHanuzupytoliee ckpeuBanue. JJuruopuaHoe ckpemumBanie. 3aKOH HE3aBUCUMOTO HacleI0BaHUs
NIPU3HAKOB.

[NonmurubpuaHOe HACIEAOBAaHNE B €T0 3aKOHOMEPHOCTH

IIpakTnyeckue 3aHATHS

Pemienne 3ala4 Ha OoNpeaACIICHUEC BCPOATHOCTH BO3HUKHOBCHUSA HACIICACTBCHHBIX IIPU3HAKOB ITPU
MOHO-, TH-, HOJ'II/IFI/I6pI/IHHOM " aHAJIM3HUPYIOIIEM CKPCIIUBAHUN, COCTABJICHUEC I'CHOTHIIMYCCKUX CXEM
CKpPCIIMBAaHUA

Tema 2.7.
B3aumoneiictBue
I'¢eHOB

Coaep:xkaHue y4e0HOro MaTepmuaJia

I'enoTuI Kak 1e0CTHAS cucTeMa. MHOKECTBEHHOE JIecTBHE IeHOB. [lnefioTponus. MHOXeCTBEHHBIN
ayuienu3M. B3aumopelicteue amienbHbiX reHoB. KonomuunpoBanne. BzauMoaencTBue HeasieabHbIX
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reHoB. Kommemenrapaocts. Dnucras. [lonumepus

HpaKaneCRne 3aHATHSA

Pemrenne 3a1a4 Ha onpeaciIiCcHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPU3HAKOB ITPHU
Pa3JInMYHbIX TUIIAX BBaHMOHeﬁCTBHH T'CHOB, COCTABJICHUC 'CHOTHUIIMYCCKHUX CXCM CKPCIIMBAHUS

Tema 2.8.
CuemnienHoe
HACJIeOBaHHUE
NMPU3HAKOB

Coaep:xaHue yueOHOr0 MaTepHaJia

3akonbl T. Moprana. CuemieHHOe HacaeJ0BaHUE T'€HOB, HAPYILICHUE CUEIIICHUsI. XPOMOCOMHAs
TEOpHs HACJIEICTBEHHOCTHU. [ eHeTHnueckoe kapTupoBaHue XxpoMocoM. Vcrnonb30BaHNE KPOCCUHTOBEpa
JUISl COCTABJICHHSI TEHETUYECKHX KapT XPOMOCOM

HpaKTuquKue 3aAHATHUA

Pemenue 3amau Ha OoIpeacICHUC BEPOATHOCTH BOSHUKHOBCHUS HACICACTBCHHBIX IIPU3HAKOB IIPpU
CHCTIJICHHOM HACJICAOBAHWH, COCTABJIICHNC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUA

Tema 2.9. I'eneTnka
1noJia

Coaep:kaHue y4eOHOIro MaTepuaja

XPOMOCOMHBIM MEXaHU3M OIpeIeNIeHus 1oJa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBIL. I 'OMOraMeTHbIN 1
rereporaMeTHbIN 1oJl. ['eHeTrnyeckast CTpyKTypa MoJIoBbIX XpomocoM. HacnenoBanue nprs3HaKos,
CLIETIJICHHBIX C M10JIOM

HpaKTuquRue 3aHATHSA

Pemenue 3amau Ha OoHpeacIICHUEC BEPOATHOCTH BOSHUKHOBCHUS HACJICACTBCHHLIX ITPHU3HAKOB,
CHCTIJICHHBIX C IMOJIOM, COCTABJICHUC 'CHOTHUITMYCCKHUX CXEM CKPCIIMBAHUA

Tema 2.10. 'eneruxa
YeJI0BeKa

Coaep:xaHue yaeOHOr0 MaTepHaJja

Kapuotumn yenoBeka. MeTopl N3ydeHUs: TEHETUKH YelIOBEKa: TeHeaTOTHYeCKUi, OTM3HEI0OBbIH,
[ATOTCHETUUECKU I, OMOXUMUYECKU, TOMYJISIIMOHHO-CTaTUCTHYeCKuil. HacnencTBennbie
3a00sieBaHUA YelloBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HU uenoBeka. bone3Hnu ¢ HacneCTBeHHON
MPEAPACIIONOKEHHOCTHI0. 3HAYCHHE MEIUIIMHCKON TeHETUKH B MPEAOTBPALIEHUHN U JICUCHUN
T€HETHYECKUX

3a00J1eBaHMM YeJIOBEKa

IIpakTHYeckHe 3aHATHA

Pemenue 3amau Ha onpeseneHne BEPOATHOCTH BOSHUKHOBEHHUS HACTIEACTBEHHBIX PU3HAKOB,
UCIIOJIb3YSl METO/Ibl TeHETHKHU YEJIOBEKA, COCTABIIEHUE T€HOTUITMYECKUX CXEM CKPEIIMBAHMSL.
[IpencraBienue yCTHBIX

COOOIIEHUH C Mpe3eHTaIMel 0 HACIEICTBEHHBIX 3a00ICBaHMSIX YETTOBEKA

Tema 2 11.

Coaep:xkaHue y4e0OHOro MarepmuaJia
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3aKkoHOMepHOCTH
U3MEHYMBOCTH

B3anmopelicTBie reHOTHIIA U cpeibl TpH hopMupoBaHuu (peHoTuna. Mi3MeHUnBOCTh IPU3HAKOB.
KauecTBeHHbBIE U KOJTMYECTBEHHBIE MPU3HAKHU. BUIbl N3MEHUMBOCTH: HACIECACTBEHHAS U
HEHACJIEACTBEHHAs. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HacieAcTBeHHOM n3mMenunBoctu (H.M. BaBusos).
MonudukanronHas, uiu GeHoTUNnYeckass K3MEHYUBOCTh. Poiib cpeibl B MOAU(PHUKAITMOHHOMN
n3meHunBoCcTH. Hopma peaknuu npusHaka. BapuanoHHbIN psg U BaApUAaLlMOHHAs KPUBAs.
XapaxkTepucTuka MOAU(PUKAITMOHHON U3MEHUNBOCTH

HacnencrBenHnasi, wim reHOTUIIMYECKast M3MEHUYNBOCTh. KOMOMHATHBHAS M3MEHYHBOCTbD.
MyTanmonHas ”3MEHYUBOCTb. Buibl MyTaluii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [ [prunHbI
BO3HUKHOBEHUS

MYyTaIumn

HpaKTuquRue 3aHATHSA

Pemenue 3amau Ha OIIPCACIICHUC TUIIa MyTallUU IIPU NEPCAavYC HACICACTBCHHBIX ITIPU3HAKOB,
COCTAaBJICHHUC I'CHOTHIIMYCCKUX CXCM CKPCIIMBAHUA

Tema 2.12. Cenexknus

Coaep:xaHue yueOHOro MaTepHuaja

OpraHu3MoB Cenexuus kak Hayka. MeTosbl cenekiMoHHOH paboThl. ['ereposuc u ero npuunHel. VickyccTBeHHBIH 2
0TOOP: MaCCOBBIM U MHANBUAYAIBHBIA. DTarbl KOMOMHAIMOHHOU cesekuuu. CopT, TOpoAa, ITaMM
ANTOPUTMBI pELICHHE 3a/1a4 Ha ONPEEIIEHNE BO3MOKHOTO BO3SHUKHOBEHUSI HACIIEICTBEHHBIX
IPU3HAKOB 110
CEJIEKIIMH, COCTABJICHUE T€HOTUIIMYECKUX CXEM CKPELIMBAHUS
IIpakTH4eckue 3aHATHSA
Crpoenue U pyHKIUHN OpraHu3Ma
dopmMa KOHTPOJIA
KOJUIOKBHYM
2 cemecTp
Pa3nes 3. Teopus 3BoI01IMA
Tema 3.1. Ucropus | ColepikaHne y4e0HOro MaTepuasa .

3BOJIIOLIMOHHOI0
YUYeHUs

I1epBbie 3BOMOIIMOHHBIE KOHIIENIMK. [ panyanuctuaeckas 3BosronmonHas konuenuus JK.b. Jlamapka.
JBmwxymue cuibl 3Bomonnu. Kpearronusm u tpanchopmusm. Crucremaruka K. JIunnes u e€ 3HaueHue
JUTst POPMHUPOBAHUS UIEU IBOJIIOLIUU

[TpeanocklIKy BOSHUKHOBEHHUS JapBUHU3MA. JBOJIIOLIKS BUI0B B pupoie. bopb0a 3a cymiecTBoBaHueE.
EcrecTBennsiit otO0p. AuBeprenius mpu3HakoB U BUA000pa3zoBanre. OCHOBHBIEC MOJOKEHHS
CUHTETUYECKON

teopuu 3BoJouuu (CTI). Ponb 3BoOIIMOHHOM Teopun B GOpMHUPOBAHUHM HAYYHON KapTUHBI MHpa

IIpakTHYeckHe 3aHATHA

Tema 3.2

Coaep:xaHue yueOHOro MaTepHaJja
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MuxposBoJronus

MUKpPO3BOJIOHS X MAKPOIBOIIOIHMS KaK 3TAllbl 3BOJIIOLMOHHOTO Mporiecca. [ eHeTuueckrne OCHOBBI
9BOJIIOLMH. MyTaluy 1 KOMOMHALIMY KaK 3JIEMEHTapHbINA 3BOJIOLIUOHHBIN MaTtepuait. [lomynsanus kak
AIIEMEHTApHAsl €AWHUIIA IBOJIOIUH.

JBxyue cuibl ((hakTopel) 3BOMIOLUUA. MyTallMOHHBIN Ipoliecc 1 KOMOMHATUBHAS U3MEHYMBOCTD.
Murpanus. M3onsmust nomynsuuii: reorpadpudeckas (IpoCTpaHCTBEHHAS), OMOJIOTHYECKas
(perpoyKTHBHAs).

EcrecTBenHsblit 0TO0Op — Hampassromuii pakTop 3BoroNMH. boprda 3a CyliecTBOBaHHE KaK MEXaHU3M
JIeMCTBUS €CTECTBEHHOT0 0TOOpa B nmonmyssiuuax. Bua u ero kpurepuu (npusHaku). Bunoo6pasoBanue
KaK pe3yJIbTaT MUKPOIBOIIOIHHU

IIpakTH4yecKkue 3aHATHS

Tema 3.3.
Maxkpo3Boarouust

Coaep:xxaHue yueOHOro MaTepHuaja

MaxkposBomorus. DopMbl 1 OCHOBHBIE HanpaBieHust MakposBodtouuu (A.H. Cesepros). [lytu
JOCTIOKEHUS] OMOJIOTHYECKOTO Tporpecca: apoMopdo3, nanoaganTamus, oomas aereHepanus. MeTosl
M3YYECHUSI MaKpOIBOJIOLMH. 3aKOH 3aposiiieBoro cxoacTsa (3akoH K. bapa). buorenernueckuit 3akon
(3. I'ekkenp, @. Mromiep). OO1me 3aKOHOMEPHOCTH (TPaBHIIa) YIBOJIIOIIUU

IIpakTH4yecKkue 3aHATHSA

Tema 3.4.
Bo3unkHoBeHHE U
pa3BHUTHE KM3HH HA
3emie

Coaep:xanue yueOHOro MaTepHaja

['unoTe3sl ¥ TEOpUU BO3HUKHOBEHMS KU3HH HA 3€MJIE: KPEALIMOHU3M, CaMOIIPOU3BOJIHOE
(cIIOHTaHHOE) 3apOKACHUE, CTALIMOHAPHOE COCTOSIHUE, NaHCcIIepMHus, 6nonod3. Hagyano opranndeckoi
HBOJIIOLIHH.

[TostBneHrEe nepBBIX KIETOK. DBOMIOIMS METa0oIu3Ma. DBOMIOIMS NepBbIX KieToK. [IpokaproTs! u
9yKapuoTsl. [Iponcxok1eHne MHOTOKJIETOUHBIX OPraHU3MOB. BO3ZHUKHOBEHNE OCHOBHBIX 11apCTB
JYKapHOT.

OcHOBHBIE YEPTHI IBOJIIOLMH PACTUTEIBHOIO MUpa. OCHOBHBIE YEPTHI HBOJIIOIIMH JKUBOTHOI'O MUPA

HpaKTuqecm[e 3aHATHSA

HpCI[CTaBJ'ICHI/IC YCTHOI'O COO6IJ.I€HI/ISI H JICHTBI BPpCMCHU 110 OCHOBHBIM 3TallaM BO3HUKHOBCHU U
Pa3BUTHA )XKUBOTHOT'O U PAaCTUTCIBHOI'O MHpa, IOJATOTOBJICHHBIX IO MEPCUYHIO UCTOYHUKOB,
PCKOMCHIOBAHHBIX IMPCIIOAaBATCIICM

Tema 3.5

CoaepkaHue y4eOHOro MaTepmuaJia
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IIpoucxoxnenue
YyeJI0BeKa —
aHTPOIOreHe3

AHTpoOIoJIOrHs — HayKa o yesoBeke. CucreMaTH4ecKoe MoJI0KeHNE YenoBeka. CXOCTBO YeIOBEKA C
KUBOTHBIMU. OTINYHS YEJIOBEKA OT KUBOTHBIX. [IpAIMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM
IIPU3HAKOB. Pa3BuTHeE roloBHOr0 MO3ra U BTOPO CUTHAIbHON cucTeMbl. COOTHOILLIEHUE
OMOJIOTMYECKUX U COLUAIBHBIX (PaKTOPOB B aHTPOIIOTEHE3E

OCHOBHBIE CTaJJH aHTPOTIOTeHe3a. J[pruonuTeKkn — MpeaKy YeI0BeKa H YeIOBEKOOOPa3HbIX 00€3bsH.
[IpoToanTpon — npeaniecTBEHHUK YeloBeKa. ApXaHTpoIl — ApeBHeui yenosek. [laneoantpon —
JIpeBHUM yesioBek. HeoaHTpoIl — uenoBek COBPEMEHHOIO TUIA. DBOJIIOLUS COBPEMEHHOTO YEJIOBEKA.
Yenoseueckue pacsl. OCHOBHBIE OOJIBIINME PACKL: €BPONICOUAHAS (€Bpa3uiicKas), HErpo-aBCTPaION IHAs
(3xBaTOpHaJIbHASA), MOHIOJIOUIHAS (a3MaTCKO-aMepUKaHCKasi). BpeMs u MecTo BO3HUKHOBEHUS
4eJI0BEUYECKHX pac. ENMHCTBO UeI0BEUECKUX pac

HpaKTuquRue 3aHATHSA

Bpewms u myTu paccenenus yenoBeka 1o miaaHere. [Iprcrnoco01eHHOCTh YeoBeKa K pa3HbIM YCIOBHIM
CpEeJBbl.

Brnusinue reorpadudeckoit cpepl Ha MOPGOIIOTHIO U (PU3HOTIOTHIO YeTIOBEKa

3amura JeHT BpEMEHU U MEHTAIBHBIX KapT B (hopMaTe YCTHOTO COOOIIEHUS, TOATOTOBIICHHBIX 110
MEPEYHIO UCTOYHUKOB, PEKOMEHI0BAHHBIX MPENOAaBaTeIeM

TeopeTnueckne acreKThl BOJIOIMH KU3HU Ha 3emIie

Pasznen 4. Dxojiorns

Tema 4.1.
IKOJIOTHYECKHE
(¢akTopsl u cpeabl
JKM3HHA

Coaep:xanue yueOHOro MaTepuaja

Cpenpbl 0OuTaHUs OPraHU3MOB: BOJHASI, HA3EMHO-BO3/AyIIHAsl, IOYBEHHAsl, BHyTPUOPTraHU3MEHHasl.
DU3MKO- XUMUYECKHE OCOOEHHOCTH CpeJl OOMTaHus opraHu3MoB. [Ipucrnoco6iieHust opraHu3MoB K
JKU3HU B pa3HbIX cpenax. [lonarue sxonornyeckoro gaxropa. Kiaccupukanms 3K0I0ruueckux
¢axTopos. IIpaBuio munumymMma 1O. JInbuxa. 3akon TonepantHocT B. Hlendopaa

HpaKTuqecm[e 3aHATHSA

Tema 4.2.
Honyasuus,
coooIecTna,
3KOCHCTEMBI

Coaep:xanue yueOHOro MaTepuaja

DKoJioruueckas XapaKTCPUCTHUKA BU A U TTOITYJIAINH. DKoJIoruYecKas HUIa BUJa. OKOJIOTUYECKHE

xapaktepucTuku nomyisaun. CooOrecTBa U s3kocucTeMbl. buotienos u ero crpykrypa (B.H. Cykaues).

CBs13u MeXly OpraHu3mMaMu B 6uoreHo3e. CTpyKTypHble KOMIIOHEHTHI 9KOCUCTEMBI: TPOYLIEHTHI,
KOHCYMEHTBI, peylieHTbl. KpyroBopoT BelecTB U MOTOK SHEPTHHU B 3KocucTeMe. Tpopudeckue
YPOBHH.

AHTPONOTreHHBIE YKOCUCTEMBI. ATposKOocHCcTEMBI. OTINYUS arpo’KOCUCTEM OT OMOT€OIIEHO30B.
YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHCTEM

IIpakTHYeckHe 3aHATHA

Tpoduyeckue nenu u cetu. OCHOBHBIE TTOKa3aTENN SKOCUCTEMbI. brioMacca 1 npoayKius.
DKoJIOrHYecKre NUpaMuibl yrces, Onomacchl ¥ 3Hepruu. [IpaBuiio nmupaMuibpl SHEPrUH.
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Pemienne npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUH 110 IIEPEHOCY BEILECTBA U JHEPTUU B
3KOCHUCTEMAX C
cocTaBJIeHHE TPOQUUECKHX LETIeH U MUpaMul OMOMacChl U DHEPTUU

Tema 4.3. buocdepa -
rj00ajJbHast
IKOJIOTHYeCKAs
cucTremMa

CoaepkaHne y4e0HOro MaTepHaaa

Buocdepa — xuBas o6onouka 3emnu. Pa3sutue npeacrasienuii o buocdepe B pyaax B.1.
Bepnanckoro. O6aactu 6uocdeps! u e€ coctas. JKupoe BemecTBo 6nocdepsl U ero QyHKITUN
3aKOHOMEPHOCTH cyIliecTBoBaHus orochepsl. OcobeHHOCTH OHOChEphl Kak INI00ATEHON SKOCUCTEMBI.
JuHamMuveckoe paBHOBecHe B Onocdepe. PurmMudnoCTh siBjieHui B Ouochepe. KpyroBopotsi Bemiects
¥ OMOreOXMMHUYECKUE IUKIIBL. [ T100aIbHbIC SKOJIOTHYECKHE TIPOOJIEMBI COBPEMEHHOCTH M ITyTH HX
peLIeHHS

HpaKTuquRue 3aHATHSA

Pemenne IMPAKTUKO-OPHUCHTUPOBAHHBIX PACUCTHBIX 3a4a4 Ha OIMMPCACIICHUC TIJIOIIa AN Haca)KI[eHI/Iﬁ JJIA
CHMIKCHUA KOHICHTPAIWH YITICKHMCJIOrO Ira3a B aTMOC(bepe CBOCT'O pCruoHa IMpOKXKUBAHUA

Tema 4.4. Biusinue
AHTPONMOTeHHBIX
(paxkTopoB Ha

onocgepy

Coaep:xxkaHue y4eOHOro MmarepmuaJa

AHTpPOIIOTeHHBIE BO3/ICHCTBUS Ha Ouocdepy. 3arps3HeHns KaK BUJ aHTPOIIOT€HHOTO BO3/IEHUCTBUS
(xumugeckoe, GU3nIECKoe, OMOIOTHIECKOe, OTXOIbI TPOU3BOJICTBA U MOTPEOJICHHUS ). AHTPOIIOTCHHBIS
BO3/IeiicTBUS Ha aTMocdepy. Bo3aelicTBus Ha ruapocdepy (3arpsS3HeHUs U UX UCTOYHUKHU, UCTOIICHUS
BOJ).

BozneiicTBust Ha muTocdepy (Aerpanaius MOUBbI, BO3IEHCTBHE HA TOPHBIE MTOPOA, HEAPA).
AHTpPOTIOT€HHBIE BO3/IEHCTBUSI HA OMOTHYECKHE COOOIIECTBa (Jieca U paCTUTEIbHBIE COOOIIECTBA,
KUBOTHBIN MHp)

HpaKTuqecm[e 3aHATHSA

Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aIAHUM TTO COXPAHEHUIO MPUPOIHBIX PECYPCOB
CBOEr0 PETMOHA MPOKUBAHUS

Tema 4.5. Biusinue
COIMAJILHO-
IKOJIOTHYECKHX
(pakTopoB Ha
3/I0pPOBbE YeJI0BEKA

Coaep:xxaHue y4eOHOro MarepmuaJia

310pOBbE U €T0 coCTaBIIAIOIINE. DaKTOPBI, MOJOKUTENBHO U OTPULIATEIBHO BIUSAIOLINE HA OPTaHU3M
yesioBeKa. BpenHble MpUBBIUKY: MOCIECTBUSA U poduinakThKa. [I[podiema TeXHOTeHHBIX BO3AEHCTBUN
Ha 3/I0pOBbE YelloBeKa (3JIEKTPOMArHUTHBIE 10JIs1, OBITOBast XUMHMSI, U30BITOYHBIC IITYMBI, PaHanus 1
T.I.). AfanTtanus opraHiu3Ma yeioBeka K akTopaM OKpyKarollel cpe/ibl. 3allUTHbIE MEXaHU3MBI
OpraHu3Ma 4eIOBeKa.

310poBBE U pabOTOCTIOCOOHOCTb.

[Tpuniuns! GopMHUpoBaHUs 3A0poBhecOeperaroiero nopeaeHus. Puzndeckas akTHBHOCTh U 3/I0POBbE.
I'pynmel 310poBbs. OCHOBBI 3aKAIMBaHUS. bHOXMMUYECKUE aCIIEKTHI PALIMOHAIIBHOTO TUTAHHUS.
[TpaBuia 6e30MacHOro MCIOJIb30BaHUs OBITOBBIX MPHOOPOB U TEXHHUUECKUX YCTPOICTB

IIpakTunyeckue 3aHATHS

OHpCIlCJ'ICHI/IC CYTOYHOI'O pallMOHa MUTAHUA
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Co3anre HHIUBUAYaTbHON AMATKU MO OPraHU3alluH PallMOHATbHON (PHU3NUECKOM aKTUBHOCTH
«YMcTBeHHas paboTOCIIOCOOHOCTh)»

OBnajieHre METOJaMH OTIPEICTICHHMSI IIOKa3aTelieii YMCTBEHHOW pab0TOCIIOCOOHOCTH, O0BSICHCHHE
MOJTy4YEHHBIX PE3YyJIbTaTOB U (POPMYJIUPOBAHKUE BBHIBOIOB (MMMCHbMEHHO) C UCIIOIB30BaHUEM HAYUHBIX
NOHATHUH, TEOpHii U 3aKOHOB «BnusHue abnoTnyecknx (pakTOpoB Ha YesloBeKa (HU3KKUE U BHICOKHE
Temreparypbl)» M3yduenne MexaHU3MOB aJanTalli OpraHu3Ma 4eJI0BeKa K HU3KUM U BBICOKUM
TEMIIepaTypaM 1 00bsCHEHHE TOTYYCHHBIX Pe3yJIbTaTOB U (POpPMYJIMpOBaHHE BBIBOJOB (ITMCEMEHHO) C
MCIIOJIb30BaHUEM HAYUYHBIX MOHSATUH, TeOpui U 3aKk0HOB TeopeTnyeckue acreKkThl IKOJIOTUN

Pasnen 5. buoJsiorust B ;Ku3HH"

Tema 5.1. Conep:xanue yueOHOro MmarepuaJia
BHOTEXHOJIOHH B buotexHonorus Kak Hayka ¥ pou3BoAcTBO. OCHOBHBIE HAIPABJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH. 2
JKH3HH KAKI0T0 Mertonbl 6notexHonorul. O6beKThl OMOTEXHOIOIMH. DTHKA OMOTEXHOJIOTHUYECKUX U TeHETUYECKUX
HKCIIEPUMEHTOB.
[TpaBuia noucka u aHanu3a OMOIKOJIOTUYECKOM HH(POPMALIUY U3 PA3IMYHBIX HCTOYHUKOB (Hay4Has U
yueOHO- Hay4YHast JUTEPaTypa, CPEJICTBA MACCOBOI nH(popMalmu, cetb IHTEpHET U IpyTHe)
IIpakTHYecKue 3aHATHS
Keilicpl Ha aHaIM3 HHGOPMALIMU O HAYYHBIX JOCTHKEHUAX B 00JACTU T'€HETUYECKUX TEXHOJIOT U,
KJICTOYHOM WH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHIA. 3aIInTa Keica: IpeCcTaBIeHNuEe Pe3yIbTaTOB
pelieHust KecoB (BBICTYIJICHHE C Mpe3eHTanueil)
Tema 5.2. Counanbno- | ColepKaHne YieOHOro MaTepua.a
YTHYECKHE ACHeKThI | DTUYECKUE aCIEKThI Pa3BUTUA OMOTEXHOJNIOTHI U NPUMEHEHUE UX B )KM3HU YEJIOBEKA, IOUCK M aHAIIU3 2
GHOTEeXHOJIO M MH(pOpMallMU U3 PA3INYHBIX HICTOYHUKOB (HayyHas M yueOHO-HAay4Has JUTepaTypa, CpeaAcTBa
MaccoBoi HHpopManuu, cetb IHTEpHET U Apyrue)
IIpakTHYecKkHe 3aHATHA
Kelicbl Ha aHanu3 HHPOpMaLMK 00 STUYECKUX aCIEKTaX pa3BUTHs OMOTEXHOIOTHH (110 rpynmnam)
Pa3nes 6. buoskosornyeckue ucciae10BaHus
Tema 6.1. OcnoBubie | COA€PKaHWE Y4eOHOr0 MaTepHaJa 5

MeETOAbI
OHO0IKOJIOTrHYECKHX
nccje10BaHu

Hayunsiit MeToa. MeToasl OM02KOIOTHYECKUX UCCIISIOBAaHUM: TTOJIEBBIE, TaOOPAaTOPHEIE,
JKCIIepUMEHTaNIbHbIe. MOHUTOPUHT OKPY>KaIOLIEH cpe/ibl: JIOKaIbHbIA, PETHOHATIBHBIN U TT100aTbHbII
MeToapl oUcKa, aHaJIM3a U 00paboTKH HH(GOPMAIIMK O IPOEKTE B PA3JIMYHBIX HCTOUHUKAX

IIpakTHYeckHe 3aHATHA

[TocTanoBKa 11€111, 3a/1a4, BBIIBHKEHUE TUIIOTE3bI, TPOBEICHUE SKCIIEPUMEHTA 110 OTIPEAETIECHUIO
ONITUMAJIBHBIX YCIIOBHH I pocTa U (PU3HOIOTMYECKON aKTUBHOCTH JAPOKKEBBIX KIETOK. BrisiBneHue
3aKOHOMEPHOCTEH, (hopMyIHpOBaHHE BHIBOJIOB U IIPOTHO30B.

[TpakTyeckue pabOThl Ha BHIOODP MO MUHH TPYyIIIaM:

1. BnusiHue TemnepaTypsl Ha pocTa U (PU3HOJOTHYECKYI0 aKTUBHOCTh APOKKEBBIX KIETOK
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2. Bnusinue yrieBosoB Ha pocTa U PU3UOIOTHUYECKYIO0 aKTUBHOCTD JIPOAIKEBBIX KIETOK
3. CoueTtaHHOe BIUSHUE TEMIIEPATYPBI U YIJIEBOJIOB HAa POCTa U (PU3HOIOIMUECKYIO aKTUBHOCTh
JPOKIKEBBIX KIETOK

Tema 6.2.
Buojkojornuecku
IKCIEPUMEHT

Coaep:kaHue y4e0HOr0o MaTepHaJia

00630p TeM y4eOHO-HCCIIeI0BaTEIbCKIX MPOEKTOB. BEIOOP yueOHO-HCCIe10BaTeNbCKOTO MPOEKTA U3
npeiokeHHbIX. DOpMUPOBaHHE KOMaH bl IPOEKTA. AJITOPUTM BBIITOJIHEHUS ITPOEKTA.
Kaxxnas rpymnmna BeIOMpaeT OJIMH U3 BAPHAHTOB YU€OHO-HCCIEI0BATEIbCKIX MPOCKTOB!

1. OneHka kayecTBa aTMOC(EPHOTo BO3AyXa

2. Ornenka kayecTBa MOYB METOJIOM (PUTOTECTUPOBAHUS

3. OreHka KayecTBa BOJI IOBEPXHOCTHBIX BOJOEMOB 110 OPraHOJENTUYECKUM U (PU3UKO-
XUMHYECKHM CBOMCTBaM

4. Bnusinue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PACTEHUI

5. BnustHue cosneBoro 3arpsi3HEHHs Ha pOCT M pa3BUTHE CEMSH BBICIIUX PACTECHHUM
I[TepBblii 3TaM BBINOJIHEHHS TPOEKTA:

ObocHOBaHME aKTyaTbHOCTH BEIOPaHHOM TeMbl. BrisiBIeHNE P00IeMbl HCCIIeI0BaHUS,
dopmynupoBaHue runoressl. Beibop MeTo10B nccienoBanus. Beibop Touek or6opa nmpod Ha
TEPPUTOPUH HCCIECTOBAHUS.

[TocTanoBka nenelt u 3agau uccnenoBanus. OnpeaeneHrue GopMbl MPEACTaBICHUS PE3yJIbTaTOB
uccnenoBanus. OnpeesieHne TaloB U COCTABIICHHUE TUIAHA MCCIISIOBAHMUS

IIpakTHYecKkHe 3aHATHA

Bropoii 3Tamn BeIOIHEHUS IPOEKTA: MOATOTOBKA HEOOXOAMMOI MMOCYABI U MaTepHaia Jis
IKCTIEPUMEHTA, MIPOBEICHUE YKCIIEPUMEHTA, IEPUOINIECKast MPOBEPKA TEUEHUS dKCIIEpUMEHTa/ cOOp
MaTepHaia B BHIOpaHHbBIX TOUKaxX 0TOOpa mpod TpeTHii sTam BHIMOIHEHHS TPOEKTa: MOIy4YeHUe
NEPBUYHBIX SKCIICPUMCHTAJIbHBIX JAHHBIX, IPOBCACHUC CTAaTUCTUYECKOM O6pa60TKI/I IMMOJIYUCHHBIX
JTAHHBIX

UeTtBepThlii 3Tall BHIIIOJIHEHUS IPOEKTA: BBISIBICHUE 3aKOHOMEPHOCTEH, (hOpMyIHpOBaHKE BHIBOJIOB U
IPOTHO30B, OLIEHKA Ka4eCTBa UCCIIEYEeMOro 0OBEKTa O pe3yabTaTaM OMOKOJIOTHYECKOTr0 aHAIN3a
3ammra npoekTa. [IpeacraBieHne pe3ynbTaToB BBINOJIHEHUS Y4eOHO-HCCIeI0BATEIbCKUX MPOEKTOB
(BBICTYIIJIEHHUE C MTPE3EHTAINEH )

®opma aTTecTaluu

IK3aMCH

10

Bcero:

128

Jl1st XapaKTepUCTHKN YPOBHSI OCBOEHHS Y4€OHOI0 MaTepuaa UCTIOIb3YIOTCS CIIEAYIOLINe 0003HAYCHUS:

1. — 03HaKOMUTEIBHEIN (Y3HaBaHHE paHee H3YUCHHBIX 00BEKTOB, CBOHCTR);

2. — penpoAyKTHBHBIH (BBINOJIHEHHE JIESITEILHOCTH 110 00pa3ily, MHCTPYKIHH HIIH MO PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (INITAHUPOBAHUE U CAMOCTOSITEIEHOE BHIITOJHEHUE A€ TeIbHOCTH, PEIIeHHEe IIPOOJIEMHBIX 3a/1a4)




3. YCJIOBUSA PEAJIN3ALIMU YYEBHOM JUCIHUILIUHBI

3.1. TpeGoBanusi K MHHUMAJILHOMY  MATE€PUAIbHO-TEXHHYECKOMY
o0ecrne4eHn 10

Peanmuzanust y4yeOHOM AMCHUILIMHBI TpeOyeT Haluuusg Y4deOHOro KaOuHeTa
OHOJIOTUHU U YKOJIOTHH:

OcHoBHOe 000pynOBaHHeE:

Croun npenonaBaresns — 1 mirt.

Kpecno npenonasarens — 1 mr.

Cron yuennueckuid — 18 mir.

Crynbsa yueHnueckue — 36 mit.

Jlocka knaccHas-1 mr.

[Ixad nnsa xpaHeHust yueOHbIX MOCOOUM-2 IIIT.

Cucrema 7151 3aTEMHEHHSI OKOH-IITOPBI

Cron naGopaTOpHbIN T€MOHCTPAIMOHHBIN C HAACTPOUKON — 1 1mIT.

kad nans XpaHeHUs JETy4YHMX, B3pPBIBOOMACHBIX M JIETKOBOCILIAMEHSIOIIMXCS
BEIECTB — | mT.

Arnreuka yHUBepcaiabHas A1 OKa3aHUs NEPBOM MEIUIIMHCKON MOMOIIU- 1 mT.
(omHOpasoBas Macka-10 mr.;

MpOIEAYPHBIE NTEpUYaTKu pazmepa M-2 napbl; peaHUMalMOHHas: OJHOPA30Bas
Macka-1 mIT.; MHOrOpa3oBbId KIyT -1 MmT.; OMHT pazMepamu: 7™M X 14cM u SM X
10cM-4 1wIT.; ynakoBka MapieBbix candeTok-1 1mIT.; pyJoHHbIN JeiikoniacTbipb-1
IIT.; MAJICHbKUI OAKTEPULIMAHBIN TIaCThIphb-10 WIT.; cpeAHUI OaKTepULIMTHBIN
IJIACTBIPB -2 WIT.; OONBIION OAKTEPUIIMAHBIN MIACTHIP-2 LIT.; U30METPUUECKOE
OJIeSI0-2 TIT.; HOKHUIBI- 1 IIT.; HHCTPYKIMS MO OKa3aHUIO MEepBOW momoIu-1
IIT.; CyMKa JiJIsl COJIEPKMUMOr0 anTeuku-1 mrT.)

TexHunueckue cpeacrna:

OcHOBHOE 000pY/I0BaHUE:

WHuTepakTUBHAS TaHENb C JIUIIEH3MOHHBIM NPOTPaMMHBIM OOecrieueHueM — 1 1miT.
JokymMeHnT-kamepa — 1 miT.

[Tpuntep — 1 wr.

KomnbioTep ¢ AMIIEH3MOHHBIM MTPOrPaMMHBIM 00ECIIEUEHUEM C BHIXOJIOM B
JIOKAJIbHYIO U ri00anbHyto ceTh MHTepHeT — 1 mT.

CereBoii punbTp-1 1mT.

JJIEKTPOHHbIE CPeICTBA 00yUYeHM s

Kommnekt yueOHbIx BuaeopuibMoB-1 1mir.

JIabopaTopHO-TEeXHOJIOrMYECKOe, [IeMOHCTPAllMOHHOEe O000pyAOBaHHME U
npudopsbI

[udposas nadopaTopust 11 yuuTesns- 1 mrT.

Yamka [letpu - 3 wir.

Tonomerp - 1 mr.

Cexynnomep - 1 mir.

Cantumerp - 1 mr.

JlabGopaTopHas mocyna — 9 KOMIIJIEKTOB

AxBapuym — | mr.
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DJEKTPOIUIUTKA- ] 1IT.

bunokb-1 mT.

Jlyna- 1 mr.

Kommuiext qyis npenapupoBanus -1 mr.

[TpuGopbI 17151 ONBITOB MO OMOJIOTUH -3 IT.

Mukpockon MIKOJIbHBIHN (C MOACBETKOM) - 18 miT.

Mukpockon ¢ uu@poBoi kamepoil - 1 mir.

Mopnenb cTpyKTyphl Oenka - 1 mrT.

Mogpens ctpykrypsl JIHK (pasbopnas) - 1 mir.

HabGop m1st MoenrpoBaHus CTPOCHHUSI HEOPTaHMYECKUX BEIIECTB - | IIT.

Habop mu1st MoenpoBaHus CTPOSHUS] OPraHMYECKUX BEIIECTB - 1 IIT.

Mopens rina3a — 1 .

Mopnenps Mo3ra B paspese - 1 mr.

Mopens yxa - | mr.

Topc yenoBeka pa3dopHsiid (42 cM.) - 1 .

Kommnekt repbapues k Kypcy o01ieit Ononoruu - 3 mr.

Komnekuuss "Ilnogsl cenbCKOXO3SHUCTBEHHBIX pacTeHUM" (3€pHOBBIE XJIEOHBIE U
KpynsiHble (Ipeuuxa, OBEC, MpPOCO, MIIEHUIA, PUC, POXKb, STUYMEHB), 3EPHOBBIE
0000BbIE (apaxuc, ropox, (acosib, yeyeBUIla), KOPMOBBIE (KYKypy3a, dCHapIer),
Macjau4Hble (FOpYMIla, MOJCOJHEYHUK), 3(hUpOoMacInYHble (KOpUAHJIp, NETPYIIKA,
TMUH, YKpOII), TeXHUYeckue (JIeH), OBOIIHBIE (Tepel] KPACHBIA OCTPBIN (YWin)),
opexortoanbie (GyHAYK), aromHbie (KiyOHMKA), JIEKapCTBEHHbIC (IITMIIOBHUK),
[[BETOYHBIC (MaK)) - 3 IIT.

Kowmmnexkr mukponpenaparoB "Anaromusa" (TMOMEpEeYHbIA Cpe3 CIIMHHOTO MO3ra
(HepBHBIC KJIETKH) - 15 mT., TKAHU XKeNmyaKa - 5 mIT., KpOBb YeloBeka - 15 mir.,
OJTHOCIIOMHBIN SMUTENIUH - 15 MT., THATMHOBBIN X1 - 15 MmT., KOCTHAs TKaHb - 5
IIT., CIEPMATO30MAbI YEJIOBEKAa - 15 mT., rmagkas mbllieyHas TKaHb - 15 mT.,
MOMNEPEYHO-T0JI0CaTas MbIIIEYHAs TKaHb - 5 MIT., KPOBEHOCHBIE COCYJbI - 5 IIT.
Bcero: 110 wrt.) - 1 mr.

Kommnekr MukpornpenaparoB "boranuka" (dmupepmuc smcra - 15 T,
MPOJOJBHBIA pa3pe3 3€pHOBKH KyKypy3bl - 15 mrT., koxwuma nyka - 15 mr.,
KOPHEBOW YEXJIMK - 15 IIT., MbUIbLa [IBETKOBOTO pacTeHHs - 15 miT., cpe3 BeTKH
nepesa - 15 mr., cpe3 cTedist TPaBIHUCTOrO pacTeHus - 15 1IT., monepeyHbli cpes3
KopH4 - 5 wt. Beero: 110 mt.) - 1 mir.

Kommiexkt mukponpenapatoB "3oosorus" (OpoaosibHBIN cpe3 ruapel) - 15 mir.,
YJIEHUKHU JIEHTOYHOTO 4epBs - 15 wmT., cpe3 A0KIAEBOro 4epBs - 15 mT., poTOBOM
anmapat 0a004YKH - 5 MIT., KOHEYHOCTh MYEIbI - 15 1mIT., pOTOBOI anmapar Komapa -
15 wT., poTOBOM anmapar capaHuu - 5 WT., 3BraeHa - 15 mr. Beero: 100 mT.) - 1
IIT.

Kommnekr wmukponpenaparoB "OOmass Ouonorus”" (KOHBIOTauus HUTYATON
BOZOpOCHHU - 15 mT., MUTO3 B KOpellKe Jdyka - 15 mr., gpo3oduia B3pocias - 5
IT., JUYUHKA APO30(UIbl - 5 IIT., KyKOdKa Apo3oduibl - 5 mrT., ApodlieHue
SUIEKJICTKH JISTYIIKY - 15 mIT., mpenapat XpoMocoM - 5 mT., 6akrtepuu - 15 mr.,
MJIa3MOJIECMBI - 5 IIT., MUKPOCOMBI - 15 miT. Beero: 100 mit.) - 1 1.
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Ha6op mymspkeit «OBonm»  (baknaxan, orypen; «Hepocumsrity, oryper; «505»,
neper] KpacHbIi, kaptodenb, pema, nomunop «llmanoBerity, momumop «PeiOkay,
nomMuaop «Masik», peauc, MOPKOBb, JIYK permyaThlil, 4eCHOK) - 1 mT.

Habop wmymsokelt GpykToB (S10J10KO «AMOPTY,. s1070K0 «KambBUib aHUCOBBINY,
s1610k0 «PaneT», MaHgapvH, BUIIHS, KITyOHUKA, JIMMOH, CJIMBA, MEpP-CUK, aOpUKOC,
rpyuia, s16;10Kk0 «Ilenun madpan-Heiiy, anenbcuH) - 1 mrT.

HabGop Mymsbkeld chedOOHBIX W SIAOBUTHIX TpUOOB  (O€Ibld, MOJOCUHOBUK,
1o10€pe30BUK, CHIPOEIKKA, TUCUUKA, TPY3/b, TPUO Mabii) — 1 1miT.

['epOapuii "Bomopocnu. ['pubsl. Jlumainuku" (pa3gaToddsiii)  (BOJOPOCIH
3eJieHas1, BOJOpOCib Oypas (JlaMuHapus), TPYTOBUK, BEIIICHKA, XJIeOHas pyKaBUMHA,
UCIAHJICKUI MOX, JIMIIAWHUK CTEHHAas 30JIOTSAHKA, JHUIIAHHUK [apMemus,
JUIIAHHUK OJICHH) - 3 IIT.

Ckener yenoBeka Ha mratuse (85 cm.) - 1 mT.

Komnekmust "T'onocemennbie pacteHusa" (moOeru, MMUIIKA W CEMEHa XBOWHBIX
pactenuii, Qotorpadun B3pociabix pactenuil. I[lmanmerst Qopmara A 4
M3rOTOBJIEHBI U3 KAPTOHA U JIJAMUHHUPOBAHBI IIISTHIEBOM MIEHKOW) — 3 IT.
Komnekuust "JlpeBecHble pacTeHUs M HMX pachpocTpaHeHue" (pa3gaToyHas)
(oOpasupl  ApeBecMH (MPOJOJIbHBIE Cpe3bl) — & MIT., o0paslbl APEBECUH
(momepeunsie cpe3bl) — 2 WIT., poTorpaduu pacreHuid — 8 mrT.) — 3 WrT.

Konnekuus "Ilaneontonornueckas” (popma COXpaHHOCTH MCKOIMAEMBIX PACTEHUI
U KUBOTHBIX) (0Opa3iubl okaMeHeBIiel (uopsl U (ayHbl, TpUHAAJICKAIINE K
pa3NUYHBIM TEOJIOTHYECKUM dpaM M TepuojaM, oOpasibl B BHUAC MYJSDKEH
OKaMEHEJIOCTEH) - 3 1mIT.

Komneknus "PakoBuHbl MOJUTIOCKOB" (00pa3iibl PakoOBUH JABYCTBOPYATHIX U
OpIOXOHOTHX MOJIIIOCKOB - 3 IIIT.

Komnexkmus "Cemena u mnonael" (rutanmer "CodHble T1oabl" — 1 MIT., IJIaHIIET
"Cyxue miogsl" — 1 mT., BKIAABI JJIs y4dalmuxcsa — | MT., pyKOBOJACTBO IO
sKcITyaTalu — 1 mwt. B KoJuleKkuuu mpeacTaBieHbl 00paslbl CyXUX M COYHBIX
IJIOJIOB,  CONpPOBOXKJIAE€Mble  HATypHbIMM  QororpadusiMu  pacTeHUd U
CXEMaTHUYHbIMU PUCYHKaMU CTpoeHus 1ioaoB. Ilmanmersl ¢dopmara A4
M3rOTOBJICHBI U3 KAPTOHA, JaMUHUPOBAHbI MAaTOBOM (aHTUOIMKOBON) TieHKoi. Ha
mianmere "Cyxue mioasl" mpeacTaBieHbl: 000, CTPYYOK, CeMsIHKAa, KOPOOOUKa,
opex, 3epHoBka. Ha mmanmere "CouHble mioabl" MOpPEeACTaBICHBI: ST0Ja,
OJTHOKOCTSIHKA, MHOTOKOCTSIHKA, SI0JIOKO, MHOTOOpEIIEK) - 3 MIT.

Komneknus "[uiiky, maoasl, ceMEHa €PEBbEB U KyCTAPHUKOB" (ILIMILIKH, IJIOAbI
U CEMEHA XBOWHBIX U MOKPHITOCEMEHHBIX PACTEHHMH. 0Opasibl COMPOBOXKAAIOTCS
dboTorpadusmMu pacTeHuit ) - 3 1miT.

[TopTpeTsl BBIIAKOIINUXCS YYEHBIX -75 MIT.

Tabmus! u cxeMsbl 1o Kypey Ouosoruun 10-11 kmacebl - 2 KOMIUIEKTa

Hunarpammer: «PacnpeneiieHue XUMMHYECKHUX JJIEMEHTOB B HEXHMBOW IIPUPOJIEY,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOAE» - 2 IIT.
Mukponpenaparsl SULIEKIETOK U CIIEPMATO30MA0B — 2 MIT.

Komnekimn HaceKOMBIX — | 1IIT.

Kpacnas kaura P® — 1 .

Kpachnas kaura KpacHogapckoro kpast — 1 mir.
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boasniag sanmknoneaust 3Hanuii, JKuBotaele, Bavitkene JI.J1., uwnnnnosa M. /1.,
2018-1 mr.

buonorus, HoBblil moaHbBIN copaBoYHUK 11t toarotoBku K EI'D., Jlepuep ['.1.,
2016-1 mr.

3.2. UudopmanuonHoe odbecrniedeHue 00yaeHust

Ilepeyenb pekoMeHayeMbIX Y4eOHBIX U31aHuil, UHTepHET-pecypcoB,
JAOMOJTHUTETbHOU JIUTEPATYPbI
OCHOBHBIE€ HCTOYHUKMU:

1. buonorus. buonormyeckue cucteMbl W mnpouecchl. 10 kiacc. YueOHUK.
VYriyonennsii ypoBeHb. @I'OC. Anekcanap TepemoB. M.: Muemo3suna,2020

2. buonorusa. buomormueckuwe cuctembl W Tpormecchl. 11 kmacc. YdeOHUK.
VYrny6nenunsit ypoBerb. ®I'OC. Anekcanap Tepemor. M.: Muemo3una,2020

3. Bepxomennesa, FO. II. buonorus : yuebnoe mocodoue s CIIO / FO. II.
BepxomenneBa. — Capatos : [Ipodo6pazoBanue, 2020. — 146 c. — ISBN
978-5-4488-0651-3. — TekcT : 2JIEKTPOHHBIM // DIEKTPOHHBIM pecypc
nudpoBoit obpazoBarenbHor cpenbl CIIO PROFoGpaszoBanue : [cailT]. —
URL.: https://profspo.ru/books/91854

4. Bepxomennesa, FO. Il. buonorus : yyebnoe mocooue mis CIIO / FO. II.
BepxomenneBa. — CapatoB : [Ipodo6pazosanue, 2020. — 146 c. — ISBN
978-5-4488-0651-3. — TekcT : ANEKTPOHHBIN // DIEKTPOHHBIA peCcypc
uuppoBoil obpazoBarenbHoi cpenpl CIIO PROFoOpaszoBanue : [cailT]. —
URL.: https://profspo.ru/books/91854

5. Kypb6arosa, H. C. O6mas 6uonorus : yueonoe nocooue / H. C. Kypbartona,
E. A. Ko3noBa. — 2-¢ u3n. — Caparos : Hayunas kaura, 2019. — 159 ¢. —
ISBN 978-5-9758-1806-5. — TekcT : 2IeKTpOHHBIH // DIEKTPOHHBIN pecypc
uppoBoit obpazoBarenbHor cpenbl CIIO PROFoGpaszoBanue : [cailT]. —
URL.: https://profspo.ru/books/81072

JlonoiHUTEIbHAS JIMETPaTypa:
1. bwuwomorus B Tabmmmax M cxema : JJIS IIKOJbHUKOB U a0UTYpUEHTOB /

cocraputesn A. B. Onumenko. — Cankt-IlerepOypr : Buktopus moc,
2016. — 128 ¢c. — ISBN 978-5-91673-024-1. — TekcT : 3JIEKTPOHHBIN //
OnextpoHHo-OmOmoteynas cucrtema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/58063.html

2. Marapim, C. C. buonorust : NOJHBIM Kypc MOJATOTOBKM K TECTUPOBAHUIO U
sk3ameny / C. C. Marnpim. — Munck : Terpanut, 2018. — 384 ¢. — ISBN
978-985-7081-90-5. — TeKcCT : AEeKTPOHHBIN // DIEeKTpOHHO-OUOIMOTEeYHAs
cucTemMa IPR BOOKS : [caitT]. — URL:
http://www.iprbookshop.ru/88866.html

3. Kypbarosa, H. C. O0mas OGuomnorus : yueOnoe mocobue mist CIIO / H. C.
Kyp0OaroBa, E. A. Koznoa. — CapatoB : Hayuynas kuaura, 2019. — 159 ¢. —
ISBN 978-5-9758-1895-9. — Tekcr: DBAEKTPOHHBIH // DIEKTPOHHO-
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https://profspo.ru/books/91854
https://profspo.ru/books/91854
https://profspo.ru/books/81072

10.
11.

OnOImoTeUHAa cucTema IPR BOOKS: [caiiT]. — URL.:
http://www.iprbookshop.ru/87078.html

HNHTepHeT-pecypenl:
www.sbio.info (Bcst 6uonorus. CoBpeMeHHass OMOJOTHSA, CTaThbH, HOBOCTH,
OubIMoTEeKA).
www.window.edu.ru (Equnoe okHO gocTyra k oOpa3oBaTeIbHBIM pecypcam
WNHTepHeTa Mo GUoI0THN).
www.5ballov.ru/test (Tect s aOUTYpHUEHTOB IO BCEMY IIKOJIBHOMY KYypCy
OMOJIOTHH).
www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAITMOHHBIE BUKTOPUHBI 110
OMOJIOTUN — DKOJIOTUHU Ha cepBepe BopoHEKCKOTO YHUBEPCUTETA).
www.biology.ru (buomoruss B OTtkpeiToM kowtemxe. CallT coaepx uT
ANIEKTPOHHBIN yUeOHUK 110 Orosioruu, On-line TeCThI).
www.informika.ru (OneKTpoHHBIA Yy4eOHHMK, OOJBIION CIHCOK HHTEPHET-
pecypcoB).
www.nrc. edu. ru (buonornueckas kaptuHa mupa. Pa3gen KOMIbIOTEPHOIO
yueOHHKa, pa3paboTaHHOTO B MOCKOBCKOM TIOCYJIapCTBEHHOM OTKPBITOM
YHUBEPCUTETE).
www.nature.ok.ru (Penkue u ucuesaromme XUBOTHble Poccun — MpOEKT
Okonoruyeckoro neHtpa MI'Y um. M.B.JlomoHocoBa).
www.kozlenkoa.narod.ru ([{yist TeX, KTO y4uTCS caM W YYUT APYTUX; OYHO U
JUCTAHITMOHHO, OMOJIOTUH, XUMUH, IPYTUM MIPEAMETaM).
www.schoolcity.by (buonorust B Bompocax u 0TBeTax).
www.bril2002.narod.ru (buonorus nis mkonbHUKOB. KpaTkasi, KoMIakTHas,
HO J0CTaTO4YHO MoApoOHast uHdopmanus no pazaenam: «O0mas Ouoaorusy,
«botanukay, «3o00m0rusy, «YemoBek»).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM
JUCLUILJIMHBI

KoHTpons ¥  oOlleHKa  pe3yiabTaTOB  OCBOCHUS  y4eOHOM  JUCHUILIUHBI
OCYILIECTBIISIETCA MpErnojaBarelieM B TMPOILECCE NPOBEACHUS MPAKTUYECKUX
3aHITHI, TECTUPOBAHMS, a TAK)KE BBHIMOJHEHUSI O0yJAIOIIMMUCS WHIUBHUIYaTbHBIX
3a1aHUM.

@opMBbI U METO/IbI
KOHTPOJISI M OLIeHKH
pe3yJabTaToB 00y4YeHusl

Pe3yabTarnl 00y4yenus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

JIMYHOCTHBIX: @poHTAIBHBINA 0IIPOC

c(OPMHPOBAHHOCTh YYBCTBA TOPJAOCTH M YBaXeHHUs K | HIMBUAyaIbHBINA OMPOC
UCTOPUHM U JIOCTHDKEHHUSIM OTE4YeCTBEHHOM Ouonoruyeckoit | Ilpakruuyeckue paboTsl
HayKH; TIPEACTABICHUS O MEJIOCTHOH ecTecTBeHHOHAay4yHOH | CaMoCTOsATeNbHbBIE Pa0OTHI
KapTUHE MUPA; TectupoBanue

MIOHMMAaHWE  B3aUMOCBSI3M U B3aWMO3aBUCHMOCTH
€CTECTBCHHBIX HAyK, UX BIUSAHUS Ha OKPYXKAIOILYIO Cpendy,
HKOHOMUYECKYI0, TEXHOJIIOTUYECKYI0, COLUATIBHYIO U ITUYECKYIO
cdepsl NesTeIbHOCTH YeJI0BEKa;

CIOCOOHOCTh HCIIONIB30BaTh 3HAHUS O COBPEMEHHOM
€CTeCTBEHHO-HAy4YHOM KapTWHE Mupa B 00pa3oBaTelbHON U

npodeccCuOHaATBLHON NeSTCIILHOCTH, BO3MOXKHOCTH
WH(OPMALIMOHHON Cpeasl JUIisi oOecredeHus MPOAYKTHBHOTO
caMo00pa30BaHuUs;

BJaJICHHE KYyJbTypOol MBIIUIEHHUsS, CHOCOOHOCTh K
000011IeHNI0, aHAIM3y, BOCHPUATHIO MH(pOpMaluu B 00NacTu
€CTECTBEHHBIX HayK, IOCTaHOBKE ILIEM W BBIOOpY MyTeil ee
JOCTUXKEHUS B MPOPECCUOHANBHOM cdepe;

CIOCOOHOCTh PYKOBOJICTBOBAThHCSI B CBOEH JESATEIHLHOCTH
COBPEMEHHBIMH TPHHIWIAMH TOJIEPAHTHOCTH, JUANOra W
COTPYAHUYECTBA; TOTOBHOCTh K B3aUMOJIEHCTBUIO C KOJJIETaMH,
paboTe B KOJJIEKTHBE;

TOTOBHOCTb UCIOJIb30BATH OCHOBHBIE METO/IbI 3ALIUTHI OT
BO3MOXXHBIX TIOCJIEACTBUM aBapuif, KaTacTpod, CTUXMHHBIX
OeJICTBHIA;

oOiajjaHue HaBbIKaMU Oe30macHOil paboThl BO BpeMs
IIPOEKTHO-HUCCIIEI0BATENbCKON u IKCTIEPUMEHTAIBHOM
NesITebHOCTH, npu UCTOJIb30BAHUHT 71a00paToOpHOTrO
000py10BaHMUS;

CIOCOOHOCTh HCIIOJIb30BaTh MPHOOPETEHHBIE 3HAHUS U
YMEHHUS B IPAKTUIECKOHN JEeSITeTbHOCTH M TTIOBCEAHEBHOM KU3HU
JUIs COOJI0JIeHNUs Mep NMPO(UIAKTUKHA OTPABICHHUN, BUPYCHBIX U
IpyTuX 3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBBIYCK (KYpPEHHS,
QJIKOTr0JIN3Ma, HApPKOMAaHMM); MpaBWJI MOBEJCHUS B MPHUPOTHOM
cpene;

TOTOBHOCTh K OKa3aHHUIO MEPBOI MOMOIIM MPHU TpaBMax,
IPOCTYAHBIX U APYTHX 3a00J€BaHUSIX, OTPABICHUSAX MHUILEBBIMU

MPOAYKTaMH;
MeTanpeaMeTHbIX:
OCO3HaHUE COLIMAILHON 3HAYUMOCTH cBOEN
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npodeccuu/CnenuaibHOCTH,  OONaJaHue  MOTHBAIlMEH K
OCYIIECTBIICHUIO MPOHECCHOHATBHOM JIeATeTLHOCTH;

MOBBIILICHUE HWHTEJUIEKTYAJIbHOTO YPOBHA B IPOLECCE
W3y4YeHUs OMOJIOTHUECKHUX SIBJICHHUI; BBIIAIOIIUXCS JOCTHXKCHHUMA
OMOJIOTUH, BONICAIIMX B  OOIIEYETIOBEUYECKYI0 KYIbTYPY;
CJIO)KHBIX M TMPOTUBOPEUYUBBIX IMYTEH pa3BUTHUS COBPEMEHHBIX
Hay4HbIX B3IJISIIOB, WACH, TEOopuil, KOHUEMUUN, Tumnore3 (o
CYIIHOCTH M TIPOMCXOKICHHUH KU3HH, YETIOBEKA) B X0/1€ PabOThI
C pa3IMYHBIMU UCTOYHUKAMU HH(POPMAITUH;

CIIOCOOHOCTH OpraHu30BbIBATh COTPYIHUYECTBO
€IMHOMBIIIJICHHUKOB, B TOM 4YHCJI€ C HCIOJIb30BaHHEM
COBPEMEHHBIX nH(})OPMAITMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHIi;

CHOCOOHOCTh TMOHUMATh MPUHLHUIBI yCTOHYMBOCTH U
MPOJYKTUBHOCTU XUBOM NPUPOJBI, IMYTH €€ HU3MEHEHHUS IOJ
BIUSHUEM  aHTPONOTEHHBIX  (AKTOPOB, CHOCOOHOCTH K
CUCTEMHOMY aHAJM3y TJ00ATbHBIX 3KOJOTHYCCKHX MPOOIIeM,
BOIIPOCOB COCTOSIHUSI OKPYIKAaIOIIEW Cpelbl U PaluOHAIBHOTO
HCII0JIb30BaHUs IPUPOJIHBIX PECYPCOB;

yMeHHE OOOCHOBBIBAaTH MECTO U POJIb OMOJIOTHYECKHX
3HAHUM B MPAKTUYECKOM JEATEIbHOCTH JIIOJEU, pPa3BUTHU
COBPEMEHHBIX TEXHOJIOTHH; OMNpEAeNATh >KHUBbIE OOBEKTHI B
pUPOJIe; MPOBOIUTH HAOIIOJEHHS 32 SKOCHCTEMaMHU C LIEJbIO
WX ONHCAHUS W BBISBICHUS €CTECTBEHHBIX M AHTPOIOTECHHBIX
W3MEHEHUH; HaXOUTh M aHATTU3UPOBATh MHPOPMAIIHIO O KUBBIX
00BEKTaX;

CIOCOOHOCTH MIPUMEHSATH OuoNornYecKue u
HKOJIOTMYECKUE 3HAHUS I aHalu3a MPHUKIAAHBIX TpodsemM
XO3SIMCTBEHHOM JEATEIBbHOCTH;

CIIOCOOHOCTh K CaMOCTOSITEIbHOMY  IMPOBEACHUIO
MCCJIEI0BAHMM, MTOCTaHOBKE €CTECTBEHHO-HAY4YHOT'O
HKCIIEPUMEHTA, UCTIOJIb30BaHUIO0 MH(OPMAIIMOHHBIX TEXHOJIOTHMA
JUTS pEIICHUs] HAYYHBIX U MPOQEeCCUOHANBHBIX 33134,

CIIOCOOHOCTh K OILIEHKE ITHYECKUX aCMEKTOB HEKOTOPBIX
UCCIIEIOBaHU B 00MacTH OMOTEXHOJOTUH (KJIOHUPOBAHUE,
HCKYCCTBEHHOE OIIJIOJIOTBOPEHHE);

NnpeJIMeTHbIX:

c(hOPMHUPOBAHHOCTb TPEICTABICHUA O POJU M MeECTe
OMOJIOTUN B COBPEMEHHOW HAYyYHOW KapTHHE MHpA; TOHUMaHUE
ponmu  Ouonormn B (HOPMHUPOBAHHHM  Kpyrosopa H
(GYHKIIMOHATBHOW TPaMOTHOCTH MJIsi PEIICHUs MPaKTHYECKUX
3ajady;

BJIQJICHUE  OCHOBONOJIATalOMMU  TMOHATHSMU U
MPEACTABICHUSIMU O JKHBOM TIPUpPOJAE, €€ ypPOBHEBOU
OpraHu3ali ¥ DBOJIIOIMU;  YBEPEHHOE  IOJb30BAHHE
OMOJOTUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOIA;

BJIAJICHUE OCHOBHBIMH METOJaMU HAay4YHOTO MO3HAHWS,
UCIOJIb3YEMBIMU TPU OMOJOTHYECKUX HCCIIEOBAHMSIX YKUBBIX
00BEKTOB U DKOCHCTEM: OITMCAHHEM, U3MEPEHUEM, POBEICHUEM
HaOJI0/IEHUI; BBISIBJICHHE U OLIEHKA aHTPOIOT€HHBIX W3MEHEHUN
B [IPUPO/IE;

c(hOPMUPOBAHHOCTh YMEHUW OOBSCHATH PE3YJIbTAThI
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OMOJOTUYECKNX  OKCIEPUMEHTOB, pelaTh  dJIEeMEHTAapHBIC
OHMOJIOTHYECKHE 3a/1a4H;
cOPMUPOBAHHOCTh ~ COOCTBEHHOW  TMO3UIUH  TIO

OTHONIICHHIO K Ouoyiornyeckoil MHGOpMaluu, MOTydaeMou H3

pa3HbIX MCTOYHHUKOB, TJIOOATHHBIM 3KOJIOTUYECKUM IMpoliIemMam

U MYTSAM UX PEIICHUS.

B pesynbrare u3yueHuss BapUATUBHOW 4YaCTH JAUCLUILIMHBI

«buosorusi» odyyvaronigecs OyyT

3HATh:

- OCHOBHBIE  TMOJOXEHHS  OWOJIOTUYECKUX  TEOpUd U
3aKOHOMEPHOCTEH:  KJIIETOYHOM TEOPUH, IBOJIOLMOHHOIO
yuenusi, yuenus B.M.Bepnaackoro o Ouocdepe, 3aKOHBI
I'"Mennens, 3aKOHOMEPHOCTEN U3MEHYUBOCTH u
HACJIEJICTBEHHOCTH;

- cTpoeHue M (QYHKIIMOHUPOBAHUE OMOJIOTHYECKHX OOBEKTOB:
KJIETKH, TEHOB M XPOMOCOM, CTPYKTYPBI BHJIa U SKOCHUCTEM;

- CYIIHOCTh OWOJOTMYECKUX TMPOIECCOB: PA3ZMHOKEHUS,
OTUIOZOTBOPEHUS, JEHCTBUA UCKYCCTBEHHOTO U €CTECTBEHHOTO
ot0opa, popMupoBaHUE MPUCTIOCOOTCHHOCTH, TPOUCXOXKICHUE
BHUJIOB, KPYTrOBOPOT BEIIECTB W TNIPEBPAIICHUE HSHEPTUH B
KJIETKEe, OpraHu3Me, B SKOcHcTeMax u ouocdepe;

OMOJIOTHYECKYI0 TEPMHUHOJIOTUIO M CUMBOJIHKY.

yMeTh:

- 00BACHATH pOJb Ouonoruu B (HOPMHUPOBAHHHM HAYUYHOTO
MUPOBO33PEHHS;

- pemiath d3JeMEHTapHble OMOJOTHYECKHE 3aJayd; COCTaBISATh
JJIEMEHTapHBIE CXEMBbl CKPEUIMBAHUS U CXEMBI TepeHoca
BEIIECTB U IMepe/laydl YHEPTUHU B dKOcUCcTeMax (LIeTH MUTAHUSA);
OMHUCHIBAaTh OCOOCHHOCTH BHUJOB 10 MOP(OIOTHIECKOMY
KpUTEPHUIO;

- CpaBHHUBATh OMOJIOTHYECKUE OOBEKTHI: XUMUUECKHI COCTAB TEJ
KUBOW U HEXHUBOM NMPHUPOAIBI, 3apOJbIILIEH YeOBEKa U IPYTUX
YKUBOTHBIX, TIPUPOIHBIE SKOCHUCTEMBI M arpOIKOCUCTEMBI CBOCH
MECTHOCTH;

- aHANM3UPOBATh M OIEHWBATh pA3JIMYHBIE THUIIOTE3Bl O
CYIITHOCTH, TPOUCXOXKICHUU KU3HU U YETOBEKa, II00aNbHbBIE
JKOJIOTUYECKHE TMPOOJIEeMBl W WX pEHIeHUs, IMOCIEICTBH
COOCTBEHHOM JEATENILHOCTH B OKPY KaIOIIEH cpee;

- HaxXoJuTh MH(OpPMAIMI0O O OWOJOTHYECKUX OOBEKTaxX B
pa3IMYHBIX UCTOYHHUKAX (yueOHHKaX, CIPaBOYHUKAX, HAYYHO-
MOMYJIAPHBIX W3IaHUSIX, KOMIIBIOTEPHBIX 0a3ax, pecypcax CeTu
WHTepHET) M KPUTHYECKH €€ OLIEHUBATh.
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