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1. MIACIIOPT MIPOI'PAMMBI YYEBHOM JUCHUILINHBI
OVYII1.07 BuoJsorus

1.1. O6sa1acTh NpUMeHEHUSs] POTrPaAMMbI
[Iporpamma y4eOHON IUCHUILUIMHBI SIBISIETCS YacThIO MPOTPaAaMMBbI MOATOTOBKHU
KBATM(PUIIUPOBAHHBIX pabouunx, ciayxkamux B cooTBercTBUU ¢ GI'OC CIIO mo
npodeccun 46.01.02 ApxuBapuyc

1.2. Mecto y4eOHO# TUCUMILUIMHBI B CTPYKTYpe NMPOrpamMMbl MOAT0OTOBKH
CIEeNUAJMCTOB CPeHero 3BeHa: JUCIUIUITMHA OTHOCUTCS K 0a30BBIM TUCIUILIMHAM
o01reo0pazoBaTeabHOM MOATOTOBKH.

1.3. Heau u 3a1a4m y4eOHOI JTMCUUIIMHBI — TPe0OBAaHUS K pe3yJibTaTaM
OCBOEHHUS YUeOHOI TMCIUIIHHBI:

OcBoenue cojepkaHusi yueOHOM JUCHUIUIUHBI «buonorusy obecrneunBaeT
JOCTHKEHHE CTYIEHTAMU CIICAYIOIUX PE3yIbTATOB:

JIMYHOCTHBIX:

C(OPMUPOBAHHOCTh YYBCTBA TOPJOCTHU M YBOKEHHUA K HCTOPUU H
JOCTHKEHUSIM ~ OTEUECTBEHHOW OMOJIOTMYECKOM HayKH; MPEACTaBICHUA O
LEJIOCTHON €CTECTBEHHOHAYYHOUM KapTUHE MUPA;

NOHMMaHUE B3aUMOCBSI3U M B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAyK, UX
BIMSHUSL Ha OKPYXAIOIIyI0 Cpeay, OJKOHOMUYECKYI0, TEXHOJIOIHMYECKYIO,
COLIMAJIbHYIO U ATHUECKYIO Cephl ACSITENTFHOCTH YeIOBEKA;

CIOCOOHOCTH MCIOJB30BaTh 3HAHMSI O COBPEMEHHOW €CTeCTBEHHO-HAYYHOMH
KapTHHE MHpa B o0O0Opa3oBaTelbHOM W NPOPECCHOHATBHONW EATEIbHOCTH;
BO3MOXXHOCTH HMH(POPMAIIMOHHON cpeApl g oOecreueHus: MPOAYKTHUBHOTO
caM0o0Opa30BaHUS;

BIIQZICHUE KYJIbTYPOU MBIIUICHHS, CIIOCOOHOCTh K OOOOIIEHHIO, aHAIH3Y,
BOCHPUATHIO MH(OpMaMU B OOJACTH €CTECTBEHHBIX HAayK, IMOCTAHOBKE LIENU U
BBIOODY ITyTeH ee JOCTHKEHUS B mpodeccuoHaabHol chepe;

CHOCOOHOCTh PYKOBOJICTBOBAThCSI B CBOEH [JEATEIBHOCTH COBPEMEHHBIMU
OPUHLKAIIAMUA TOJIEPAHTHOCTH, JAMAJora W COTPYAHMYECTBA; TOTOBHOCTH K
B3aMMOJEHCTBHIO C KOJUIETaMH, paboTe B KOJIJIEKTUBE;

TOTOBHOCTh HCHOJb30BaTh OCHOBHBIE METOJABl 3aIIUTHl OT BO3MOXKHBIX
MOCJIE/ICTBUN aBapuii, KaTracTpod, CTUXUUHBIX OCJICTBUN;

oOnagaHMe HaBbIKaMM 0e30macHoil paboOTbl BO BpEMs  MPOEKTHO-
UCCIIEIOBATENILCKON U IKCIEPUMEHTATBHON NEATEIbHOCTH, MPH HCIOJIb30BAHUU
71a00paTOPHOTO 00OPYOBAHUS;

CIIOCOOHOCTh  HCIIOJIb30BAaTh MPHOOpETEHHBbIC 3HAHUS MW YMEHHS B
MPAKTHYECKON JEeSTENTbHOCTH W TIOBCEJHEBHOW >KM3HHM MJsi COOJIOJACHUS MeEp
npo(UIAKTUKKA OTpPaBIEHUHN, BUPYCHBIX W JpYyrux 3a00JIeBaHMI, CTPECCOB,
BPEIHBIX MPUBBIUEK (KYpPEHUs, AIKOTOJIM3Ma, HAPKOMAaHUH); MIPABHJI TTOBEACHUS B
MIPUPOTHOM CpEJIE;

TOTOBHOCTh K OKAa3aHMUIO MEPBOIMl MOMOIIM MpHU TpaBMaxX, MPOCTYIHBIX U
JIpyTrux 3a00J€BaHUSAX, OTPABICHUIX MUIIEBBIMU MPOAYKTAMU;



MeTanpeaMeTHbIX:

OCO3HAHME COLMAIBHOM 3HAYMMOCTU CBOEM mpodeccuu/crnernuaibHOCTH,
o0JiajaHe MOTHUBAIIMEH K OCYIIECTBICHUIO MPO(HECCHOHAIBHOM NS TEIbHOCTH;

MOBBIIIICHUE  HMHTCIUICKTYaJIbHOTO  ypOBHS B IIpolecce  H3yUYCHHS
OMOJIOTMYECKUX SIBICHUM; BBIJAIOMIMXCS JOCTHDKECHUN OWOJOTUM, BOIICAIIMX B
00I1IeUeIOBEYECKYI0 KYJIBTYPY; CIOXKHBIX U TMPOTHBOPEUYUBBIX IyTEH pPa3BUTHS
COBPEMEHHBIX HAy4YHBIX B3TJIAJI0OB, WJICH, TEOpUM, KOHIEMIMK, Tumnore3 (0
CYITHOCTH M TIPOUCXOXKICHUH XU3HU, YEJIOBEKA) B XOJ€ pabOThl C pa3IMIHBIMU
HMCTOYHUKAMHU MH(HOPMAIIHH;

CIIOCOOHOCTh OPTAHU30BBIBATH COTPYAHHUYECTBO CIWHOMBINIIICHHUKOB, B
TOM YquCIIe C HCITIOJIb30BAaHUEM COBPEMEHHBIX uH(pOpMaITMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

CIIOCOOHOCTh TMOHWUMATh TPHHIUIB yYCTOWYUBOCTH € TPOJYKTUBHOCTU
YKUBOM MPHUPOJIbI, MYTH €€ U3MEHEHHMs IO/ BIUSHUEM aHTPONOTeHHBIX (DaKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHAJIW3y TJI00ANIBHBIX HKOJOTHUUYECKUX IPOOIeM,
BOIIPOCOB COCTOSIHUSI OKPY’Karolleld Cpelbl W PalMOHAIBHOTO HCIIOJIb30BaHUS
MPUPOIHBIX PECYPCOB;

yMEHHE OOOCHOBBIBAaTH MECTO M POJIb OHOJIOTHYSCKHX 3HAHUH B
MPAKTUYECKON JEATEIBLHOCTH JIIOACH, Pa3BUTUM COBPEMEHHBIX TEXHOJOTHIA;
OMpENeNATh JKUBBIE OOBEKTHI B TMPHUPOJE; IPOBOAUTH HAOIIOJCHUS 3a
DKOCHCTEMaMH C IICJIbI0 WX OIMCAHWS W BBIIBICHHS ©CTECTBEHHBIX U
aHTPOITOTCHHBIX M3MEHCHU; HaXOIUTh W aHATU3UPOBATh MH(GOPMAIIHIO O KUBBIX
00BEKTaX;

CIIOCOOHOCTh TMPHUMEHSATh OWOJIOTHYECKHUE W DKOJOTUYECKHE 3HAHUS IS
aHaIM3a IPHUKJIAJIHBIX MPOOJIEM X03sHCTBEHHON ACATEIHPHOCTH;

CIIOCOOHOCTP K CaMOCTOSITCIBHOMY  TNPOBEJACHUIO  HWCCIICIOBAaHUM,
MOCTAaHOBKE €CTECTBEHHO-HAYYHOTO IKCTICPUMEHTA, HCIIOJIb30BaHUIO
MH(POPMAITMOHHBIX TEXHOJOTHH Il pPEIIeHWs] HayYHBIX U MPO(eCCHOHATBHBIX
3a/1a4;

CIIOCOOHOCTh K OIIEHKE TUYECKHX aCIEKTOB HEKOTOPBIX HCCIEIOBAHHM B
o0nacTu OMOTEXHOJIOTHHU (KJIIOHUPOBAHUE, UCKYCCTBEHHOE OTNIOJIOTBOPEHUE);

npeaMeTHbIX:

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUH O POJIU W MeCTe OHOJIOTHH B
COBPEMCHHOW HAy4YHOW KapTHHE MHUpa; TOHMMAaHHWE pOJIM OHOJIOTHH B
dbopMHupOBaHUM Kpyrozopa W (YHKIMOHATHHOW TPAMOTHOCTH TSI PEIICHHS
MPaKTUYECKUX 3a]1a4;

BJIaJICHUE OCHOBOIIOJIATAIOIIUMH TIOHATHSIMH U TIPEICTABICHUSIMH O JKUBOU
NPUPOJIC, €€ YPOBHEBOW OpTaHWU3AIMH W HBOJIOIWH; YBEPECHHOE IIOJH30BAaHUC
OMOJOTMYECKON TEPMUHOJIOTUENH U CUMBOJIMKOM;

BJIaJICHUE OCHOBHBIMU METOJaMHU HAyYHOTO MO3HAHUS, UCTIOIh3YEMBIMU TIPH
OMOJIOTHYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB M DKOCHCTEM: OIHMCAHUEM, H3-
MEpEHHEM, IPOBEJCHUEM HAOJIONCHHI; BBISBICHHE M OIICHKA aHTPOIIOTCHHBIX
W3MEHECHUU B IIPUPO/IE;

c(hOPMHUPOBAHHOCTh YMEHHH OOBSICHATH PpPE3yJIbTaThl OHOJIOTHYECKUX
AKCIICPUMEHTOB, PEIIaTh AIEMEHTAPHbBIC OMOJIOTMYECKHE 3aaUH;



c(hOPMUPOBAHHOCTh  COOCTBEHHOW  TIO3UIMM MO  OTHONICHUIO K
Ounonornyeckor MHGOpPMAaIINH, MMOTYy4aeMO U3 pa3sHbIX UCTOYHUKOB, INI00ATIbHBIM
HKOJIOTHYECKUM IMTpoOIeMaM U MyTIM UX PEIICHHUS.

B pesynapraTre wu3ydyeHHs BapUaTUBHOM YacTH JUCUHUIUIMHBL «buosorus»

oOyyaromuecs OyayT

3HATh:

- OCHOBHBIE TMOJIOKEHUS OMOJIOTHUECKUX TEOPU U 3aKOHOMEPHOCTEH: KIETOUHOU
TEOpHH, IBOJIOIMOHHOTO yueHus, yuenus B.J.Bepuanckoro o 6uocdepe, 3aKoHbI
I".Mennens, 3aKOHOMEPHOCTEN N3MEHUYMBOCTH U HACIIEICTBEHHOCTH;

- CTpoeHHe W (PYHKIITMOHMPOBAHWE OMOJOTHYCCKUX OOBEKTOB: KJIICTKH, T€HOB H
XPOMOCOM, CTPYKTYPBI BUIa U SKOCHUCTEM;

- CYIIHOCTh OWOJOTHYECKHX TIPOIECCOB: PA3MHOKECHHS, OIUIOJOTBOPEHUS,
NEUCTBUAS  HWCKYCCTBEHHOTO M  ©CTEeCTBEHHOTo 0TOopa, (opmupoBaHue
NPUCIOCOOJICHHOCTH, TMPOUCXOXKIACHUE BHUIOB, KPYrOBOPOT BEIIECTB U
IpeBpallleHUe SHEPTUU B KJIIETKE, OpPraHU3Me, B IKOCUCTEMAX U Ouocdepe;

OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY.

yMeTh:

- OOBSCHSATH POJIb OMOJOTHUU B (POPMUPOBAHUHM HAYYHOTO MUPOBO33PEHUS;

- pemath 3JIEMEHTApHbIE OMOJIOTMYECKHE 3a/layd; COCTaBIATH JJIEMEHTAPHBIC
CXEMbl CKpEIIMBAaHUS M CXEMbl IEepEeHOCa BEIIECTB M TEpe/layd SHEPrUH B
sKocucTeMax (IlemuM  TUTaHMs); OMUChIBATh  OCOOEHHOCTM  BHUJAOB IO
MOP(OIOTHIESCKOMY KPUTEPHIO;

- CpaBHHBAaTh OWOJOTHYECKHE OOBEKTHI: XHMHUYCCKHH COCTAaB TeNl KUBOU W
HEXUBOW TPHUPOJIBI, 3apPOJBIINICH YeloBeKa W JPYTUX KUBOTHBIX, MPUPOIHBIC
AKOCHUCTEMBI M arpO3KOCUCTEMBI CBOEH MECTHOCTH,

- aHAIM3WPOBAaTb W  OICHWBATH pa3IMYHBIC THUIOTE3bI O  CYIIHOCTH,
IPOUCXOXKICHUN KU3HU U YEJIOBEKA, II100aIbHbIE YKOJOTUYECKUE MPOOJIEMBI U
UX penIeHus, MOCIECTBUS COOCTBEHHOM NIEATEILHOCTH B OKpYKAIOIIeH cpee;

- HaxoauTh HUH(MOpMaIKI0O O OHOJIOTHYECKUX OOBEKTaX B Pa3TUUYHBIX

UCTOYHHUKAX (y4eOHHMKaX, CIPAaBOYHHKAX, HAYYHO-TIOMYJSPHBIX H3AAHUSX,

KOMITBIOTEPHBIX 0a3ax, pecypcax cetu HTepHET) U KpUTUUECKH €€ OIEHUBATD.

1.4. KosinuecTBO YacOB HA OCBOEHHE NMPOTrPaMMbl y4eOHOM AUCHMIIIMHBI:
MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromierocs 72 4aca, B TOM YHCIIE:
00s13aTeNTbHON ayTMTOPHOU yueOHOI Harpy3ku oOydaromerocs 48 yacos;
CaMOCTOATEILHOM paboThl oOy4Jaromierocs 24 Jaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOI TUCHHUILINHBI U BUAbI y4e0HO padoThl

Buna yuyeo6Hoii padoThl Oovem uacoe
MakcuManbHasi yueOHasi HArpy3ka (Bcero) 72
Oobs3aTe1bHAs ayAUTOPHAs Y4eOHasi HArpy3Ka (Bcero) 48

B TOM 4HUCJIC:

J1a00paTopHbIe PaOOTHI —

PAKTHYECKUE 3aHATHUS 24

KOHTPOJIbHBIE paOOThI —

KypcoBas pabota (IpoekT) (re npedycmompeno) —

CamocrosiTesibHas paboTa o0yuaruerocs (Bcero) 24

HpOMC}KYTO‘IHaSI aTTcCTalusa -

Umoeosas ammecmayus 6 ghopme

IK3AMEHRA




2.2. TemaTu4eckuii miaH u cojaepxanue ydeoHoi mucuumianabl OYI1.07 buosorus

| D b sty K TR, [ OGuens | Vpovens
4acoB OCBOEHH
1 2 3 4
Pasznea 1. KileTka — cTpyKTYPHO-(PYHKIMOHAJIbHASI € IMHUIIA )KUBOT 0
Tema 1.1. Conep:xaHue yueOHOro MaTepHaJia 0,5
buoJsorus kak buonorus xak Hayka. CBsi3b OMOJIOTHU C IPYTUMH HayKaMu: OMOXUMHUS, Onopu3nKa, OMOHUKA, 1
HayKa re”oreorpadust u ap. Ponb u mecto 6uonoruu B GopMupoBaHUN COBPEMEHHON HAYYHON KapTHHBI
Mupa. 3HaueHue Onosiornyeckux 3HaHui. Micropus ouonoruu. 3HaueHue UUTOIOTUU JUIs pa3BUTHUS
OMOJIOTUH U MTO3HAHUS TPUPOJIBL. METOIbI IUTOJIOTUU: MUKPOCKOIIHUS, XpoMaTorpadus, saexkTpodopes,
METOJT MEUCHBIX aTOMOB, Ju(PepeHnanbHOe CHTPUDYTUPOBAHNE, KYJIbTypa KICTOK
IIpakTH4yeckue 3aHATHS -
CamocrosiTesbHasi padoTa 0,5
Pabora ¢ yuebHol tuTeparypoi, KOHCIIEKTaMH
Tema 1.2. Oomas Coaep:xanue yue0HOro MaTepHaJia 0,5
XapaKTepUCTHKA Paznoobpa3zue 6uocucrem. Opranuzanus OMOJOTUYECKUX CUCTEM. Y POBHU OpraHHU3aI[Mi OMOCHCTEM: 1
JKH3HHA MOJIEKYJIIPHO-TEHETUYECKU I, OPraHONUIHO-KJIETOYHBIN, OPraHU3MEHHBIH, MOITYJSIIUOHHO-BUI0BOM,
HKOCHUCTEMHBIH (OuoreoneHoTH4ecKuit), 6nocepusii. Hayku, nzydaromye 6M010rnyeckre 00beKThl
Ha pa3HbIX YPOBHSAX OpraHu3anuu xu3Hu. OOmas XxapakTeprucTUKa *KU3HU, CBOMCTBA )KUBBIX CHCTEM.
ITporneccel, nporcxosiue B OHOCUCTEMAX
IIpakTHyecKkue 3aHATHS -
CamocrosiTesibHas padoTa 0,5
Pabota ¢ yueOHOM tuTepaTypoit, KOHCIIEKTaMU
Tema 1.3. Conep:xanue yueOHOIro MaTepuaJia 1
Buosoruveckn XuMuyeckuit coctaB KiIeTku. Heopranuueckue BeecTBa KI€TKH, UX OHOIoruyeckas posib. 2
Ba’sKHbIE Opranudeckue BellecTBa KIeTku. buonorndeckue monumepsl. benku. CTpykrypa u GyHKIIUU
XUMHUYECKHe 0eIKOBOM MOJIEKYITbl. DEPMEHTHI, TPUHITUIT UX TEUCTBUS. YTIeBOAbL. buongornyeckue GyHKimm
COeTHHEHUS YTJICBOZOB.

Jlunuasl. OOmuit miiad crpoerus. 'mapodunbHo-THApoPoOHBIE cBOiicTBa. Kitaccudukarus Jumuaos.
buonornueckue ¢pyuxiuu nunuaos. AT®. Crpoenne mosnekynsl AT®. buonornueckue pynkimun ATO




IIpakTnyeckue 3aHsATHS

Ponp GenkoB, yriaeBoI0B U )KUPOB B OpraHU3Me YelIOBeKa. BUTaMUHBI M1 OMOJIOTUYECKH aKTUBHBIC
N00aBKH, X 3HAYCHUE B )KU3HU OpraHu3Ma vesioBeKa. [ umo- 1 aBUTaMUHO3bI X MTOCIICICTBHS.
[IpencraBieHne YCTHBIX COOOIICHHI C TIPE3CHTAIUEH, TIOJTOTOBJICHHBIX 110 MEPEYHI0 HCTOYHUKOB,
PEKOMEHIOBaHHBIX TpernoaaBareiem “Onpenenenne ButamuHa C B mpoaykTax nutanus’ [loaroroska
BapHAHTOB OIBITa, HAOJIOICHNE 32 KAYECTBCHHBIMU PEAKIIMSIMHI, 3alI0JIHEHUE paboueit TaOIuIIbl,
WHTEpIpeTanus HabJIto1aeMbIX sIBJICHUH, (OpMYITHMpOBaHKHE BBIBOJIOB «I HapoduibHO-TUAPODHOOHBIC
cBoiicTBa TUIIUA0B» [10rOTOBKA BAPHAHTOB OIBITA, HAOIIOICHUE N3MEHEHUS PACTBOPUMOCTH
JIUTIMJIOB, 3aIIOJIHEHHE paboueil TaOIHIIbl, MHTEPIpeTalus HaOI01aeMbIX SBICHUH, (OPMYIMPOBAHUE
BBIBOJIOB

CamocrosiTesibHas padora

Pabora ¢ yuebHoll tuTeparypoil, KOHCIIEKTaMU

Tema 1.4.

CrpykrypHoO-
¢yHKuHOHANBbHASA
OpPraHM3auus KJIETOK

Coaep:xxanue yueOHOro MaTepuaJia

0,5

Knerounas teopust (T. IlIBann, M. lIneiinen, P. Bupxos). OCHOBHbIE OJI0XKEHUS COBPEMEHHON
KJIETOYHOM TeopuH. THIIBI KJIETOK: SyKapHOTHUYECKas U IpoKkaproTHueckas. CpaBHUTEIbHAS
XapaKTEpUCTHKA KJIETOK SyKapUoOT (pacTUTEIbHOMN, )KUBOTHOM, rpubHOit). CTpoeHue
IpOKapuoTUYeCcKOi KieTku. OCOOEHHOCTH CTPOEHHsI reTepOTPOpHOI 1 aBTOTPO(DHON
IIPOKAPUOTUYECKUX KiIeTOK. CTpoeHue Mmi1a3MaTndeckoi MeMOpaHbl. TpaHCIIOPT BELIECTB Uepe3
IUIa3MaTUYECKYI0 MEMOpaHy: NACCUBHBIN U aKTUBHBIN. DHIOUTO3: TUHOLMUTO3, (GarouuTo3.
Ox3o011T03. O60I04YKa WK KiIeToyHas cTeHKa. CTpyKTypa U QyHKINU KIETOYHOW CTEHKU
pactenuii, rpu6oB Lluronnaszma. L{uto3zoms. Lurockener. OgHoMeMOpaHHbIe OPTaHOU/IbI KIETKH:
supomazmatudeckas cetb (II1C), anmapar ['ombmpku, TM30COMBI, TIEPOKCUCOMBI, BAKYOJIH
pacTuTenbHbIX KieToK. CTpoeHne U PyHKIIMH 0THOMEMOpPAHHBIX OPraHOMI0B KJIETKU. KileTo4HbIH cok.
Typrop.

[ToyaBTOHOMHBIE OpTaHOM/IbI KJIETKU: MUTOXOHJPUH, IJIACTUABL: XJIOPOIUIACTHI, XPOMOILIACTHI,
JEMKOMIACThl, UX CTPOEHUE U PYHKUMHU. SepHBI anmnapar KJI€TKH, CTPOEHHE U (PYHKIUH.
HememOpaHHble OpraHouibl KIETKH: puOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIA LIEHTp. OpraHouabl
JIBYDKCHUS:

PECHUYKH U KTyTUKU. CTpoeHne U QyHKIIMM HEeMeMOPaHHBIX OPTraHOUI0B KIETKU

IIpakTnyeckue 3aHsATHS

15

«CTpoeHue KJIETKHU (pacTeHusl, ’)KUBOTHBIE, IPUOBI) U KJIETOUHbIE BKIIOUEHUS (KpaxMai, KapOTHHOUIBI,
XJIOPOIUTACThI, XpoMoIuiacTsl)» [IprobGperenue onbITa MPUMEHEHHS] TEXHUKH MUKPOCKOITUPOBAHUS ITPH
BBINOJIHEHUH J1a00paTOPHBIX padoT.

[TonroroBka MUKpoOMpenapaToB, HAOIIOAEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE PAa3InIUi MEXIY
U3y4aeMbIMH 00BEKTaMH, HHTEpIpeTanrs Ha0Ir01aeMbIX IBICHUH, (POPMYIHPOBAHUE BHIBOJIOB




«[IponuniaeMmocts MeMOpaHsbI (TJ1a3MOJIHN3, JAeTuiazMosin3)» [IprnobpeTeHne onbiTa MPUMEHEHHS
TEXHUKHA MUKPOCKOIIMPOBAHUS IIPH BHINOJIHEHUH JabopaTopHbix pabdot. [loaroroBka
MHUKpPOIpEenapaToB, HAOIIOICHUE C TIOMOIIBI0 MHUKPOCKOIIA, BEISIBIICHUE PA3IMYNA MEXKIy U3y4aeMbIMU
00BEKTaMHU, HHTEPIIPETAIUS HAOII0JaeMbIX SIBJICHUH, ((OpMyTupoBaHHEe BHIBOJOB

CamocrosiTejibHas padoTa 0,5
Pabora ¢ yueOHoii 1uTepaTypoid, KOHCIIEKTaMH
Tema 1.5. Conep:kanue y4eOHOro MaTepuaJia 05 2
CrpykrypHo- » :
GYHKIHOHAIBHBIE Crpoenne XxpoMocoM. XpOMOCOMHBII HA0OP KJIETOK, TOMOJIOTMYHBIE H HETOMOJIOTMYHBIE XPOMOCOMBI,
dakTopsI rarIoOuIHbIN ¥ aurutonaHbId Habop. Hyknennossie kucinotel. JJHK u PHK. Ctpoenue HykiienHOBBIX
HACTEACTBEHHOCTH | yyenor. Hykneotunsl. KommiemenTapHbie a3oTucthie ocHoBanus. [Ipasuno Yaprapda. CtpykTypa
JHK — nBoitnas cnupanb. Mectonaxoxaenue u ouonorunueckue pynkiuu JHK. JTHK-3kcnepTusa.
Bunel PHK. ®@yakuun PHK B knetke
IlpakTHyeckne 3aHATHA 15
Pemenue 3a1ay Ha onpejienieHre nocaea0BaTeIbHOCTH HYKIEOTH IOB
CamocrosiTesibHas padoTa 0,5
Pabora ¢ yueOHOI1 TuTEpaTypoil, KOHCIIEKTaMU
Tema 1.6. IIpoueccol | Coaep:xxanue yueOHOro MmaTepuaJia 0,5
MATPIHIHOTO cHiTesa Matpuunsiii cunte3 JHK — penmukauus. [Ipunnuunst perukanuu JIHK. Mexanusm permkanuu 2
JHK. Penapanus IHK (nopernexaTuBHas, mocTperyiekaTuBHas ). Peakiiuy MaTpuuHOro CUHTE3A.
[IpuHIMIT KOMIJIEMEHTAPHOCTH B peakiusax maTpuuHoro cuntesa. JIHK u rensl. ['eneTnueckuii kof,
ero cporictea. Tpanckpunuus — Matpuusslid cuaTe3 PHK. Tpancmsinus u e€ stansl. Y cnoBus
6uocunresa 6enka. Crpoenue T-PHK u kogupoBanue amuHokucnot. Pons pubocom B 6uocuHTE3€
Oenka
IIpakTHYeckne 3aHATHSA 0,5
Pemenue 3a1au Ha onpezeneHne NOCIe0BATEIbHOCTH aMMHOKHUCIIOT B MOJIEKYJIe OerKa.
Pemenue 3a1ay Ha onpenenenre nocaea0BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYyJIe Oellka B ciy4yae
M3MEHEHHUs NoceA0BaTenbHOCTH HyKIeoTn 108 JJHK
CamocrosiTesibHas padoTa 0,5
Pabora ¢ yueOHoii 1uTEpaTypoid, KOHCIIEKTaMH
Tema 1.7. Coaepxxanue yyeOHOro MmaTepmuasa 05
HexseTounbie popMbl :
SKH3HHI Bupycsl — HekneTouHbie (hOPMBI JKU3HHU U 0OIUTaTHBIEC apa3uThl. CTPOSHUE MPOCTHIX U CIOKHBIX 2
BHUPYCOB, peTpOBUPYCOB, OakTepuodaros. XKusnennsiit ki JJHK-conepxkanux Bupycos, PHK-
coJiepKalx BUpycoB, 0akrepuodaros. BUY, renatur yenoseka.
bakrepuu. OOuias xapakrepuctuka. [lonsarue mramMm. Bupychl u 6aktepun: cXoJICTBA M pa3Inyuus
IIpakTHYeckne 3aHATHSA 0,5
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Bupycsl — HekneTouHble GOpPMBI )KU3HU U 00JUraTHbIE Mapa3uThl. CTPOEHUE MPOCTHIX U CIOKHBIX
BUPYCOB, pETPOBUPYCOB, OakTepruodaros. XKuznennsiit nukn JJHK-cogepxkanmx supycos, PHK-
coJiepKalx BUpycoB, Oakrepuodaros. BUY, renatur yenoseka.

Bakrepun. Obmias xapakrepuctuka. [lonstue mramMmm. Bupychl u 6akTepun: CX0ACTBA M Pa3IdyHs

CamocrosiTesbHasi padoTa

0,5

Pabora ¢ yueOHoii 1uTepaTypoid, KOHCIIEKTaMH

Tema 1.8. Oomen
BeIeCTB U
npeBpalieHue
JHEPrUM B KJIEeTKe

Coaep:xanue yueOHOro MaTepuaJia

0,5

ACCUMMIISINS U AUCCUMUIISIIS — JIB€ CTOPOHBI MeTabonu3Ma. Turbl oOMeHa BenecTB: aBTOTPO(HBIN
U reTepoTpo(HBIN, a3pOOHBII U aHAIPOOHBIN. DHepreTnyeckoe odbecrneyeHue KIeTKU: MpeBpallieHne
AT® B oOMeHHBIX nporieccax. DepMeHTaTHUBHBIN XapaKkTep peakuuili KIETOYHOTO MeTadoIr3Ma
[TepBrYHBII cUHTE3 OpraHMYECKUX BellecTB B kieTke. [Inactuueckuit oomen. @oTocuHTes.
XemocuHTe3. AHA’POOHBIN SHEpreTHYeCcKrii 00MeH. AHa’poOHBIE OpraHu3Mbl. bposkenue,
aBTOTPOGHBIN 1 reTepoTPOPHBIN TUIl MUTAHUS. AHA3POOHBIE MUKPOOPTraHU3Mbl KaK 00BEKThI
OMOTEXHOJIOTHHU. DTaIlbl JHEPTETUIECKOTO OOMEHA.

I'mukonus. bruonornyeckoe OKUCIIEHUE, WM KIETOYHOE JIBIXaHHUE

HpaKaneCRue 3aHATHSA

CamocrosiTesibHas padora

0,5

Pabora ¢ yuebHol tuTeparypoii, KOHCIIEKTaMH

Tema 1.9.
Ku3HEeHHbBIH UKJI
KJeTkn. MuTO3.
Meiio3

Conep:kanue y4eOHOT0o MaTepuaJia

0,5

KneTounslii uki, ero nepuos! u peryisnus. [lepuonbl uHTEpQa3bl UX 0COOEHHOCTH.
JuddepeHumanius KIeTKU 1 apecT KIeTOYHOoro 1ukia. Jlenenue kietku — Muto3. CTaanu MUTO3a U
npoucxoasmue npoueccel. Kapuokunes n nutoknHes. buosornyeckoe 3HaueHne MuTo3a. Meios —
PENYKLIMOHHOE JEJIEHUE KIETKH.

Cranuu meiio3a. Meiio3 — 0CHOBa MOJIOBOTO pa3MHOKeHHs. [loBeieHre XpoMocoM B MeHo03e.
Kpoccunrosep.

buonornueckuii cmpica Meiio3a. DpdexTrl Merio3a. Melo3 B )KHU3HEHHOM ITUKJIE OPraHU3MOB

IIpakTHYeckHe 3aHATHA

CamocrosiTeibHas paGora

0,5

Pabora ¢ yueOHoii 1uTEpaTypoid, KOHCIIEKTaMH

Pasnen 2. Ctpoenue u GyHKIMH OpraHusMa

Tema 2.1. CTpoenne

‘ Conep:kaHue y4eOHOIro MaTepuaJia

0,5
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opraHmusma

OpnnokiteTouHble opranu3Mel. KonoHnanpHble OpraHu3Mbl. MHOTOKIIETOUHBIE OPTaHU3MBI.
B3aumocBs3p yacteil MHOTOKJIETOUHOTO opranu3ma. @yHkius. Opranbl U CUCTEMBI OPraHOB.
Arnmapatsl opraHoB. ['omeocTas opranusma 1 €ro NoaJIepKaHue B IPOLIECCE KUZHEACATEIbHOCTH.
OpnHokileTouHble opraHu3Mbl. KonoHuanbHble Opranu3mMbl. MHOTOKIIETOUHBIE OPTraHU3MBI.
B3anmocBA3bp yacTell MHOIOKJIETOYHOTO oprann3Ma. @yHkuus. Opranbl 1 CUCTEMBI OPIaHOB.
Arnnapatsl oprasoB. ['omeocTa3 opranusma 1 €ro noaJep>KaHue B IPOLECCE KUZHEAESTEIbHOCTH.

IlpakTHyeckne 3aHATHA 0,5
Teopus KJIOHANBHO-CENEKTUBHOTO nMMyHHUTeTa I1. Dpnuxa, .M. Meunukosa. Mudekunonnsie
3a0osieBaHus U anuAeMus. BaxkHelye snuieMun B ICTOPUHM YeoBedecTBa. BakiuHanus kak
npoduIaKkTuKa HHGEKIIMOHHBIX 3a00ICBaHUIA.
[IpencraBiaeHne yCTHBIX COOOILIEHHH ¢ Mpe3eHTalnel, OAr0TOBISHHBIX 10 IIEPEUHI0 HCTOYHHUKOB,
PEKOMEHI0BaHHBIX IPENOIaBATEIEM
CamocrosiTesbHasi padoTa 0,5
Pabora ¢ yuebHol tuTeparypoii, KOHCIIEKTaMH
Tema 2.2. ®opMbI Coaep:xanue y4yeOHOro MaTepuasia 0,5
Pa3sMHOKEHUS ®dopmbl pa3MHOXKEHHS OpraHu3MoB. becronoe u nosnoBoe pasmMHoxeHUE. Bubl 6ecrionoro 2
OPraHU3MOB Pa3MHOXKEHHUSL: IPOCTOE JIEJICHUE HAABOE, IOUYKOBAaHUE, pAa3MHOXKEHHUE CIIOPAMH, BETETAaTUBHOE

pasMHOXKeHue, pparmenTanus, kinoHuposasue. [losoBoe pazMHOXKEHHE.
IIpakTHYecKkue 3aHATHS -
CamocrosiTesibHas padoTa 0,5
Pabota ¢ yueOHOM tuTepaTypoil, KOHCIIEKTaMU

Tema 2.3. Outorenes | CoAep:kaHue y4eOHOro Marepuasa 0,5

KHBOTHBIX U ["amerorenes y )xuBoTHbIX. CriepMaToreHes u oorenes. CTpoeHue MojoBbIX Ki1eToK. OmIog0TBOpeHNE 2
Ye10BeKa U SMOpUOHATIbHOE pa3BUTHE KHUBOTHBIX. [lapTeHOrene3. OmoOpuorenes (Ha mpuMepe JaHLEeTHUKA).

Craguu OmOpuorenesa Poct u pa3zButue xuBoTHBIX. [locTamMOpronansHbIi nepuoa. [Ipsimoe u
HenpsaMoe pa3BuTue. Pa3surue ¢ Mmeramop(o3oM y 0€CrIO3BOHOYHBIX U TTO3BOHOYHBIX KHUBOTHBIX.
Craguu nocTaMOpHOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U YesoBeKa. [lepuoibl OHTOreHe3a yenoBeka.
buonorudeckoe crapenue u cMepthb. I'epoHTONOrHMS
IIpakTnyeckue 3aHsATHS -
CamocrosiTesibHasi pa6oTa 0,5
Pabora ¢ yueOHoii 1uTEepaTypoid, KOHCIIEKTaMH

Tema 2.4. Outorenes | CoAep:kaHue y4eOHOro Marepuasia 0,5
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pacTeHuit

["ametodut u copodut. PazmHOKeHrEe U pa3BUTHE BOJOpOCeH. Pa3MHOXKeHNE U pa3BUTHE CITOPOBBIX
pacteHuil. Pa3MHOKEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepnoabl OHTOreHe3a pacTeHUI

IIpakTnyeckue 3ansaTus

CamocrosiTesbHasi padoTa

0,5

Pabora ¢ yueOHoii IuTeparypoii, KOHCIIEKTaMHU

Tema 2.5. OcHOBHEIE
MOHATHSA T'eHEeTHKH

Conep:kaHue y4e0OHOIr0 MaTepuaJia

0,5

['eHeTnka Kak HayKa O HacJeICTBEHHOCTH U U3MEHYMBOCTU OpraHu3MoB. OCHOBHBIE T€HETUYECKUE
noHATUSA U cUMBOJIBL. ['eH. ['enotun. denorurn. AsienbHble reHbl. AJIbTepHATUBHBIC TPU3HAKHU.
JIOMUHAHTHBIN B pEleCCUBHBINA MPU3HAKHU. ['oMo3uroTa u rerepo3urora. Yucras auHus. ['uOpuabl.
OCHOBHBIE METO/IbI TCHETUKHU: THOPUIOIOTHYECKUH, IIUTOJIOTMUECKHUE, MOJICKYJISIPHO-TEHETHYECKUE

IIpakTH4yeckue 3aHATHS

CamocrosiTesibHas padora

0,5

Pabora ¢ yuebHoll tuTepaTypoii, KOHCIIEKTaMU

Tema 2.6.
3akoHOMepHOCTH
HacJIeI0BaHUSs

Conep:kanue y4eOHOIr0o MaTepuaJia

0,5

3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akonbl I'. Mennens: Monorubpuanoe ckpemuBanue. [IpaBumo
JOMHUHHUPOBaHMS. 3aKOH €JMHOO0Opa3Usl IEPBOTO MMOKOJIEHUS. 3aKOH PACLICIUIEHUs] IPU3HAKOB.
[{uTonmornyeckue OCHOBBI MOHOTHOPHUIHOTO CKpelMBaHus. [ UIoTe3a YNCTOTHI raMeT.
AHanuzupyroliee ckpeuiuBanue. JlurnOpunnoe ckpeniyBanie. 3aKkOH HE3aBUCUMOI'O HACJIETOBaHUS
MPU3HAKOB.

[TonurnOpuaHoOe HacIeOBaHUE U €T0 3aKOHOMEPHOCTH

IIpakTHYeckHe 3aHATHA

0,5

Pemenue 3agau Ha onpeneneHre BEPOSITHOCTA BOZHUKHOBEHUST HACJIEICTBEHHBIX TPU3HAKOB MPH
MOHO-, TU-, TOJIUTHOPUIHOM U aHATTU3UPYIOIIEM CKPEIIMBaHUH, COCTABICHUE TCHOTUITMYECKUX CXEM
CKpPEIMBAHUS

CamocrosiTenbHas padora

0,5

PaGora ¢ yueOHoI tuTepaTypoil, KOHCIIEKTaMU

Tema 2.7.
B3aumoneiictBue
reHOB

Conep:kanue y4eOHOro MaTepuaJia

0,5

I'enoTuI Kak 1enoCcTHAs cucreMa. MHOXKECTBEHHOE JIecTBHE I'eHOB. [lnefioTponus. MHOXeCTBEHHbBIN
ayuienu3M. Bzaumopericteue amienbHbIX reHoB. KogomuHnupoBanue. BzauMoaelicTBue HeaieabHbIX
reHoB. KommementapHocts. Dnuctas. [lonumepus

IIpakTnyeckue 3aHsATHS

0,5

Pemenne 3ala4 Ha OonpeaACIICHUEC BCPOATHOCTH BO3HUKHOBCHUSA HACIICACTBCHHBIX IIPU3HAKOB ITPU
Pa3JIMYHBIX TUITAX BSaHMOJIeﬁCTBHH T'CHOB, COCTABJICHUEC I'CHOTHIIMYCCKUX CXEM CKPCIIMBAHUS
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CamocrosiTesbHast padoTa

0,5

Pabora ¢ yueOHoii 1uTepaTypoid, KOHCIIEKTaMH

Tema 2.8.
CuenienHoe
HACJIeOBaHHUE
NMPU3HAKOB

Conep:xanue yueOHOro MaTepuaJia

0,5

3axonbl T. Moprana. CuenieHHOe HaclieI0BaHE T€HOB, HAPYILLIEHUE CLEMIIEHUS. XpPOMOCOMHasI
TEOpHsl HACJIEICTBEHHOCTH. | eHeTHUecKoe KapTUpOBaHHe XpOMOcoM. Vcronbp30BaHe KPOCCUHIOBEPa
JUISl COCTABJICHHSI TEHETUYECKHUX KapT XPOMOCOM

IIpakTnyeckue 3ansaTus

15

Pemrenne 3a1a4 Ha onpeaciiCcHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPU3HAKOB ITPHU
CHCTIJICHHOM HACJICAOBAHWH, COCTABJICHUC M'CHOTUIINYCCKUX CXEM CKPCIIHMBAHUA

CamocrosiTesbHasi padoTa

0,5

Pabora ¢ yuebHol tuTepaTypoii, KOHCIIEKTaMU

Tema 2.9. I'eneTnka
1noJia

Conep:kanue y4eOHOIro MaTepuaJia

0,5

XPpOMOCOMHBII MEXaHU3M OINPEENICHUs 110J1a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIN U
reTeporaMeTHBbIN 1ol I'eHeTnyeckas CTpyKTypa I0JI0BbIX XpoMocoM. HacnenoBanue npu3HaKkos,
CLEIUICHHBIX C IOJIOM

IIpakTH4yeckue 3aHATHS

15

Pemenne 3amag Ha onpeacICHUE BEPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB,
CHCIINICHHBIX C ITOJIOM, COCTABJICHHC 'CHOTHUITMYCCKNX CXCM CKPCIIMBAHHWA

CamocrosiTesibHas padora

0,5

Pabora ¢ yuebHol tuTepaTrypoi, KOHCTIEKTaMH

Tema 2.10. I'eneTnka
yeJI0BeKa

Conep:kanue y4eOHOTro MaTepuaJia

0,5

KapuoTtun yenoBeka. MeTo/ bl M3yueHUs T€HETUKH YEJIOBEKA: TeHealOrnYeCKUii, OJTM3HEIOBBIN,
[IUTOTEHETHUECKUM, OMOXUMUYECKUH, TOMYISAIMOHHO-CTaTUCTUYeCKUi. HacnencTBeHHbie
3a00JeBaHus yenoBeKa. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH UesioBeka. bone3nu ¢ HacneaCTBEHHOM
MPEAPACIIONOKEHHOCTHI0. 3HAUEHNE MEIUIIMHCKON TeHETHKHU B MPEAOTBPALLIEHUHN U JICUEHUH
TeHETUYECKUX 3a00JIeBaHHI YeIoBeKa

IIpakTHYeckHe 3aHATHA

Pemenue 3amau Ha onpeeseHUe BEPOSITHOCTA BOSHUKHOBEHMSI HACIIE/ICTBEHHBIX MPU3HAKOB,
HCIIOJIb3YsI METO/Ibl TEHETUKH YeJIOBEKA, COCTABIIEHNE T€HOTUIMMYECKUX CXEM CKpPEIIUBAHUS.
[IpencraBieHne yCTHBIX COOOIICHNH ¢ IpEe3eHTallel 0 HacIeICTBEHHBIX 3a00JIeBaHMIX YeJIOBEKa

CamocrosiTeibHas paGora

0,5

Pabora ¢ yueOHoii 1uTEepaTypoid, KOHCIIEKTaMH

Tema 2.11.
3aKOHOMEpPHOCTH

Conep:xanue yueOHOro MaTepuaJia

0,5

B3anmMonelicTBie reHoTHIIA U cpejibl TpH opMupoBaHuu ¢peHotuna. Fi3aMeHYnBOCTh MPU3HAKOB.
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HU3MCHYUBOCTH

KauecTBeHHbBIE M KOJTMYECTBEHHBIE MPU3HAKHU. BUIBI N3MEHUMBOCTH: HACIEACTBEHHAS U
HEHACJIEACTBEHHAs. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HacieAcTBeHHOM n3mMenunBoctu (H.M. BaBuios).
MonudukanronHas, uiu GeHoTUInYecKasi K3MEHYUBOCTh. PoJib cpeibl B MOAM(PHUKAITMOHHON
n3meHunBoCcTH. Hopma peaknuu npusHaka. BapuanoHHbIN psg U BaApUAaLlMOHHAs KPUBAs.
XapakTepucTuka MOAU(PUKAIIMOHHON U3MeHUYNBOCTH HacneacTBeHHas, Wik reHOTUITYecKas
U3MEHYNBOCTh. KOMOMHATHBHAS N3MEHUYNBOCTh. MyTallMOHHAS N3MEHYHBOCTh. BUABI MyTaIuii:
T€HHbIE, XPOMOCOMHBIE, FeHOMHBIE. [IpHYrHbBl BOSHUKHOBEHMS] MyTALMiIl

HpaKaneCRne 3aHATHSA

Pemrenne 3aa4 Ha OnpeaACIICHUE TUIla MyTallluH IIPH NIEpEaadc HACICACTBECHHBIX IIPU3HAKOB,
COCTAaBJICHHUC I'CHOTUITMYCCKUX CXCM CKPCIIHBAHUA

CamocrosiTesibHas padora

0,5

Pabora ¢ yuebHol tuTepaTypoi, KOHCIIEKTaMH

Tema 2.12. Cenexkuus
OPraHu3MOB

Conep:kanue y4eOHOTro MaTepuaJia

0,5

Cenexuus Kak Hayka. MeToibl celneKIMOHHOM paboThl. ['erepo3uc u ero npuunHel. MckyccTBeHHBIH
0TOOp: MacCOBbIM M MH/IMBUYaJIbHBIN. DTallbl KOMOMHAIIMOHHOM cenekuuu. CopT, opoja, ITaMM
AJNropuTMBI pelIeHe 3a1a4 Ha oNpeeeHre BO3MOKHOI0 BOSHUKHOBEHHS HACIeICTBEHHBIX
IPU3HAKOB MO0 CEJIEKIMH, COCTABJIEHNE T€HOTUITNYECKUX CXEM CKPEUIMBaHUS

IIpakTH4yeckue 3aHATHS

0,5

CrtpoeHne u GyHKIUN OpraHu3Ma

CamocrosiTenbHas padora

0,5

Pabora ¢ yuebHol tuTepaTypoi, KOHCTIEKTaMH

Pa3nen 3. Teopusi 3Bo1Ionnu

Tema 3.1. HcTopus
IBOJIIOLIHOHHOT 0
y4eHHus

Conep:kanue y4eOHOTro MaTepuaJia

0,5

I1epBbie 3BOMOIIMOHHBIE KOHLIENIMK. [ panyanucTuaeckas 3BosronnonHas konuennus JK.b. Jlamapka.
JBmxyume cuibl aBostonnu. Kpearronusm u tpancpopmusm. Cucremaruka K. JIunnes u e€ 3HaueHue
JUIst pOPMHUPOBAHUS UJIEU HBOJIIOLIUN

[TpeanocslIky BO3HUKHOBEHHUS AapBUHU3MA. DBOJIIOLIMS BUI0B B pupoie. bopbOa 3a cymiecTBoBaHueE.
EcrecTBennsiit otO0p. AuBeprenius npu3HakoB U BUA000pa3zoBanue. OCHOBHBIE MOJOKEHHS
CUHTETUYECKOU

teopuu 3BoJronnu (CTI). Ponb 3BomronmonHoi Teopun B GOpMHUPOBAHUH HAYYHOUM KapTUHBI MUpa

IlpakTHYeckHe 3aHATHA

CamocrosiTeibHas padora

0,5

Pabora ¢ yueOHOI1 TuTepaTypoii, KOHCIIEKTaMU

Tema 3.2.

Conep:kaHue y4eOHOIro MaTepuaJia

0,5
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Muxkpo3BoJrronus MuKpo3BONIONMA U MAKPO3BOJIIOLUSA KaK 3TaIlbl 9BOJIIOLMOHHOTO Ipouecca. ['eHeThueckne OCHOBBI 2
HBOJIONMH. MyTaluu 1 KOMOMHAIIUH KaK 3JIeMEHTapHBIN 3BOITIOIMOHHBIN MaTepuall. [lomymsius kak
3JIEMEHTapHast €AMHULIA SBOJIIOLIUY.
JBwmxymme cuibl ((hakTophl) SBOITIONMHA. MyTallMOHHBIA MpoIiecc 1 KOMOMHATUBHAS U3MEHYHBOCTD.
Murpanus. M3oasauus nonyasiuii: reorpaguyueckas (IpocTpaHCTBEHHAs ), OMoI0ruyeckast
(penpoayKTHUBHas).
EcrectBenHblIi 0T00p — Hanpassomuil Gpakrop 3Boaronuu. bopeba 3a cyliecTBOBaHHE KaK MEXaHU3M
JIeMCTBUS €CTECTBEHHOTO 0TOOpa B monmyisauusx. Bua u ero kpurepuu (pusHaku). BunoodbpazoBanue
KaK pe3y/bTaT MUKPO3BOIIOLUU
IIpakTHYyecKue 3aHATHS -
CamocrosiTesibHas padoTa 0,5
Pabota ¢ yueOHOM uTepaTypoil, KOHCIIEKTaMH
Tema 3.3. Conep:xanue y4e0HOro Mmarepuaja 0,5
MakposBosonus Makpoaomtonusi. @opmbl 1 ocHOBHbIE HanpaBieHus MakposBostounu (A.H. Cesepros). [lytu 2
JOCTHOKEHUS] OMOJIOTMUYECKOro Imporpecca: apoMopdos, uanoaganrtamnus, oomas aereaepanus. Mero sl
M3YYEHHUS MaKpO3BOJIIOLMU. 3aKOH 3apobiiieBoro cxoacTsa (3akoH K. bapa). buorenernueckuii 3akox
(3. I'ekkens, .
Miomiep). O6mue 3aKkOHOMEPHOCTH (IIPaBUIIa) BOIIOIHN
IIpakTHYeckHe 3aHATHA -
CamocrosiTenbHas padora 0,5
Pabora ¢ yuebHol tuTeparypoi, KOHCTIEKTaMH
Tema 3.4. Coaepixanue y4eOHOro MaTepuasia 0,5
Bo3HukHOBeHUE H ['nnoTte3bl U TEOpUM BO3HUKHOBEHUS KU3HU Ha 3eMile: KpeallnOHU3M, CaMOIIPOM3BOJIbHOE 2
pasBUTHE JKM3HM HA | (CIOHTAHHOE) 3apO’KJEHHE, CTAIIMOHAPHOE COCTOsIHUE, TaHcnepMust, Oromno33. Hauano oprannyeckoit
3emue HBOJIIOLIHH.
[TosiBneHre nepBBIX KIETOK. DBOMIOIMS METa00IM3Ma. DBOIOIMS NepBbIX KiIeToK. [IpokaproTs! n
9YKapHOTHl. [Iponcxoxk/IeHre MHOTOKIETOYHBIX OPraHM3MOB. BO3HUKHOBEHHE OCHOBHBIX 11apCTB
9YKapHOT.
OCHOBHBIE YEPTHI IBOJIIOIIMH PACTUTEIHHOT0 MUpa. OCHOBHBIE YEPTHI IBOJIIOIIMU KUBOTHOT'O MUPa
IIpakTnyeckue 3aHsATHS 1

HpCI[CTaBJ'ICHI/IC YCTHOT'O COO6IJ_ICHI/IH H JICHTBI BDCMCHU 110 OCHOBHBIM 3TallaM BO3BHHUKHOBCHUS U
Pa3BUTHA )XKUBOTHOT'O U PAaCTUTCIBLHOI'O MHpa, IOATOTOBJICHHBIX IO MEPCUYHIO KCTOYHUKOB,
PCKOMCHIOBAHHBIX IMMPECIIOAaBaATCIICM
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CamocrosiTesbHast padora

0,5

Pabora ¢ yueOHoii 1uTepaTypoid, KOHCIIEKTaMH

Tema 3.5.
IIpoucxoxnenue
YeJI0BeKa —
AHTPOIOreHe3

Conep:xanue yueOHOro MaTepuaJia

AHTponosiorus — Hayka o yesoBeke. CucreMaTH4ecKoe MoJI0KeHue yenoBeka. CX0ACTBO YEI0BEKA C
JKUBOTHBIMU. OT/IMYKA YEIOBEKa OT )KUBOTHBIX. [IpAMOX0K/I€HHE N KOMILJIEKC CBSI3aHHBIX C HUM
IIPU3HAKOB. Pa3BuTHeE roloBHOr0 MO3ra U BTOPOH CUTHaJIbHON cucTeMbl. COOTHOILLIEHUE
OMOJOTUYECKHUX U COLUANBHBIX (PAKTOPOB B aHTpororenese OCHOBHBIE CTaJMH aHTPOIIOTEHE3a.
JlpronuTeku — NpeaKy YyeloBeKa U 4eI0BEeK0OOpa3HbIX 00e3bsH. [IpoToaHTpon — mpeaniecTBEHHIK
yejoBeKa. ApxaHTpomn — IpeBHeH Ml yenoBek. [laneoantpon — npeBuuit yenosek. Heoantpom —
YeJIOBEK COBPEMEHHOT'0 THIIA. DBOJIIOLMSI COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PAChl: €BPOIIEOHNIHAS (€Bpa3uiicKas), HETpO-aBCTpaIouIHas
(3KBaTOpHalIbHAsA), MOHTOJIOUIHAS (a3MaTCKO-aMepUKaHCcKas). BpeMs u MecTo BO3HUKHOBEHUS
YeJIOBEUECKHUX pac. ENMHCTBO YelOBeUeCKUX pac

HpaKaneCRue 3aHATHSA

Bpewms u myTH paccenenus yenoBeka 1o miaaHere. [Iprucrnoco01eHHOCTh YeoBeKa K pa3HbIM yCIOBUSIM
CpEeJBbl.

Bnusinue reorpadudeckoit cpepl Ha MOPGOIOTHIO U (PU3HOIOTHIO YeTIOBEeKa

3amura JeHT BPEMEHU U MEHTAIBHBIX KapT B (popmMaTe YCTHOTO COOOIIEHUs, TOATOTOBJICHHBIX 110
MIEPEYHIO

HMCTOYHHUKOB, PEKOMEH/I0BAHHBIX MPETOaBaTeIeM

TeopeTnyeckne acreKThl BOJIOLMH KU3HU Ha 3eMliie

CamocrosiTenbHas padora

Pabora ¢ yuebHol tuTepaTypoi, KOHCTIEKTaMH

Pazpen 4. Dxoaorus

Tema 4.1.
IKOJIOTHYECKHE
(daxTopsl u cpeabl
JKH3HHA

Coaep:xanue yueOHOro MmaTepuaJia

Cpenpl 00MTaHHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/IylIIHASI, TOYBEHHAs, BHYTPUOPraHU3MEHHas!.
DU3NKO- XUMUUECKHE 0OCOOCHHOCTU cpejl OOuTaHus OpraHnu3mMoB. [Ipucrnocobiennst OpraHu3MoB K
KHU3HU B pa3HbIX cpenax. [Tonstue sxonorunueckoro ¢akropa. Knaccudukarus 3K010ruyeckux
dakropos. [IpaBuno MuHumMyma

0. JIubuxa. 3akon TosnepantHocTd B. [llendopna

IIpakTnyeckue 3aHsATHS

CamocrosiTeibHas padora

Pabora ¢ yueOHOI1 TuTepaTypoil, KOHCIIEKTaMU

Tema 4.2.

Conep:kaHue y4eOHOIr0o MaTepuaJia
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Honmyasiuus,
coo01ecTBa,
IKOCUCTEMbI

DKonorudeckas XapaKTECPUCTHUKA BU A Y ITOITYJISAIINH. DKojoruyecKkast HyIa BUJaa. OKOJIOTHYECKHE

xapakrepucTuku nonyssanuu. CoobuiecTBa u 3xkocucteMbl. buoiienos u ero crpykrypa (B.H. Cykaues).

Cas13u Mexly oprann3Mamu B OuonieHo3e. CTpyKTYpHbIE KOMIOHEHTBI 3KOCUCTEMBL: IPOAYLIEHTHI,
KOHCYMEHTBI, peylieHThl. KpyroBopoT BeuiecTB U MOTOK SHEPTHH B 3KocucTeme. Tpodudeckue
YPOBHH.

AHTPONOTreHHBIE YKOCUCTEMBI. ATposKOocHCTEMBI. OTIMYUSA arpO3KOCUCTEM OT OMOTEOLIEHO30B.
VYpb6oskocucrembl. OCHOBHbIE KOMIOHEHTHI YPOOIKOCHCTEM

HpaKaneCRne 3aHATHSA

Tpoduueckue nenu u cetu. OCHOBHBIE OKA3aTENN 3KOCUCTEMbI. buomacca 1 mpoaykuus.
DKOJOTrMYeCcKUe MUpaMU/Ibl Uncell, OuoMaccel U 3Hepruu. [IpaBuio nupaMuisl SHEPrUH.
Pemienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUM 10 IEPEHOCY BELECTBA U SHEPTUH B
HKOCHCTEMAX C COCTABJIEHUE TPOPUUECKUX LeNeil U nupamMui GMOMAacChl U SHEPTUH

CamocrosiTesibHas padora

Pabora ¢ yuebHol tuTeparypoii, KOHCIIEKTaMH

Tema 4.3. buocdepa -
rjooajJbHast
IKOJIOTHYecKast
cucremMa

Conep:kanue y4eOHOro MaTepuaJia

buocdepa — xuBas o6onouka 3emiu. Pa3putue npeacrasienuii o ouocdepe B tpynax B.U.
Bepnanckoro. Obnactu 6uocdepst u e€ coctas. KuBoe BemecTBo 6nocdepsl U ero GpyHKIHH
3aKOHOMEPHOCTH cyliecTBoBaHus 6rochepsl. OcodeHHOCTH OHOChepsl Kak rI00albHON 9KOCUCTEMBI.
Jlunamugeckoe paBHOBecue B Onocdepe. PuTMudHOCTS siBeHuii B Onochepe. KpyroBopotsl BemiecTs
¥ OMOreoXMMHUYECKUE IUKIIBL. [ T00anbHbIe 9KOIOTHYECKHE TPOOIeMbl COBPEMEHHOCTH U MTYTH HX
pemeHus

IIpakTHYeckHe 3aHATHA

Pemenne IMMPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX 3aJa4 Ha OMPCACIICHUC IIJIOIIa AN HacamneHHﬁ JUIA
CHWIXCHUSA KOHICHTPpAIHUU YIITICKHUCJIIOIO I'a3a B aTMoccbepe CBOCTO pECruoHa IMpoOXKUBaHUA

CamocrosiTesibHas padoTa

Pabota ¢ yueOHOM tuTepaTypoit, KOHCIIEKTaMU

Tema 4.4. Biiusainue
AHTPONMOTeHHBbIX
(paxkTopoB Ha

ouocepy

Conep:kanue y4eOHOTro MaTepuaJia

AHTpOIIOT€HHbIE BO3/IEHCTBUS Ha Onocdepy. 3arps3HeHNs KaK BUJ aHTPOIIOT€HHOTO BO3AEHCTBUS
(xumuueckoe, GuU3nIecKoe, OMOIOTHIECKOe, OTXO/Ibl IPOM3BOJICTBA U OTPEOJICH!S ). AHTPOIIOT€HHbIE
BO3/IeiicTBUS Ha aTMocdepy. BosnelicTBus Ha ruapocdepy (3arpsS3HeHUs U UX UCTOYHUKHU, UCTOIICHUS
BOJ).

BozneiictBus Ha nutocdepy (Aerpananus NoUBbl, BO3/IEHCTBHE HA TOPHBIE TOPOa, HEAPA).
AHTpONOreHHbIE BO3/IEHCTBHSI HAa OMOTHYECKHEe cOOOIIecTBa (Jeca M pacTUTENIbHbIE COOOIIEeCTBa,
YKUBOTHBIN MHP)

IIpakTHYeckHe 3aHATHA
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Pemenuie mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHHUM [0 COXPaHEHHUIO IPUPOTHBIX PECYPCOB
CBOEr0 PEruoHa MPOKUBAHUS

CamocrosiTesibHasi padoTa

Pabora ¢ yueOHoii 1uTepaTypoid, KOHCIIEKTaMH

Tema 4.5. Bausinue
COLHAJIBHO-
IKOJIOTHYECKHX
(paxkTopoB Ha
310pPOBbE YeJI0BEKA

Coaep:xanue yueOHOro MaTepuaJia

Tema 5.1.
BuorexHoJorum B
JKU3HHU KaKI0I0

3710poBbE U €ro cocTapiAromue. OakTopsl, NOJOKUTENBHO U OTPULIATEIBHO BIUSIOLINE Ha OPraHU3M 2
yesioBeka. BpenHble MpUBBIUKY: MOCIENCTBUSA U NpoduinakTrka. [I[podiema TeXHOTEHHBIX BO3AEHCTBUI
Ha 3/I0pOBBE YelIOBeKa (JIEKTPOMArHUTHBIE 10JIsA, OBITOBast XUMHSI, U30BITOYHBIC IITYMBI, PAIHaLns U
T.I.). AjanTtanys opraHu3Ma yeioBeka K akTopaM OKpyKarollel cpelibl. 3alllUTHbIE MEXaHU3MBI
OpraHu3Ma 4YejoBeKa.
310poBbe U pabOTOCTIOCOOHOCTbD.
[Tpunune! GopMHupoBaHuUs 3A0poBhecOeperaroero nopeaeHuss. duzndeckas akTHBHOCTH H 3/I0POBbE.
['pymrsl 310poBbsi. OCHOBBI 3aKanuBaHusl. bBUOXHMMHUYECKHE aCTIEKThI PAllMOHATIBHOTO TUTAHHUSI.
IIpaBuna
0€30MacHOr0 UCMIOJIb30BaHMs OBITOBBIX MPHUOOPOB U TEXHUUYECKUX YCTPOUCTB
IIpakTHYecKue 3aHATHS
Onpenenenye CyTOYHOIO pallMoOHa MUTAHUS
Coznanue MHIMBUYaIbHOM MaMATKH [0 OPraHU3alliy PAllMOHAIBHON (PU3NYECKON aKTUBHOCTH
«YMCTBEHHas pabOTOCIIOCOOHOCTHY
OBnajieHne MEeTo/1aMu OIpeIeNIeHHs T0Ka3zaTeslell yMCTBEHHOM paboTOCIOCOOHOCTH, OObSICHEHHE
MOJIyYEHHBIX PE3y/IbTaTOB U (POPMYJIHNPOBAHNE BBIBOJIOB (MMMCbMEHHO) C UCIIOJIb30BAaHUEM HAYUYHBIX
MOHATHUH, TEOPUM U 3aKOHOB
«BnusHue abnotnyeckux (pakTopoB Ha YeIOBeKa (HU3KUE U BBICOKHUE TEMIIEPATYPHhI)»
N3y4yeHne MeXaHU3MOB aJanTalli OpraHu3Ma 4ejJ0BeKa K HU3KMM U BBICOKMM TEMIIEpATypaM U
00BsICHEHHUE MOJTYYEHHBIX PE3yJIbTaTOB U (POPMYITHPOBAHUE BHIBOJOB (UCHMEHHO) C UCIIOIb30BAaHUEM
HAy4YHBIX NIOHATUH, TEOPUH U 3aKOHOB TeOpeTHUECKNE aCIIEKThI KOOI MU
CamocrosiTeibHas paGora
Pabota ¢ yueOHOM uTepaTypoit, KOHCIIEKTaMU

Pa3nen S. buojiorusi B ;KM3HH
Coaep:xxanue yueOHOro MmatepuaJia
buoTtexHonorus kak Hayka U mpou3BoJACTBO. OCHOBHbBIE HANPABICHHUS COBPEMEHHON OMOTEXHOJIOTHH. 2

Mertoap! OnotrexHonoruu. O6beKTbl OMOTEXHOIOTHH. DTHKA OMOTEXHOJIOTUYECKUX U TeHETHUECKUX
IKCTIEPUMEHTOB.

[TpaBuia moucka u aHanu3a GMOIKOIOTUUECKON HHPOPMALIUK U3 PAa3IMYHBIX HCTOYHUKOB (Hay4Has U
yueOHo-
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HayyHas JIMTepaTypa, CpeICTBA MacCOBOM HH(popMaIy, ceTh IHTEpHET U Ipyrue)

HpaKaneCRne 3aHATHSA

Keiicel Ha aHanu3 uHPOpPMALIMK O HAYYHBIX JOCTHKEHHUSIX B 00JIACTH T'€HETHUECKUX TEXHOJOTHUH,
KJIETOYHOU MHXKEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH. 3auTa Keica: MpeACTaBICHUE Pe3yIbTaTOB
pelieHus KecoB (BBICTYIUICHUE C NPE3EHTAINEeH )

CamocrosiTesibHas padora

Pabora ¢ yueOHoii 1uTeparypoid, KOHCIIEKTaMH

Tema 5.2. CounajabHo-

Coaep:xanue yueOHOro MaTepuaJia

ITHYECKHE ACNEeKThl | DTUYECKHUE aCTIeKThI pa3BUTHS OMOTEXHOJIOTUN U MPUMEHEHUE X B JKW3HU YEJIOBEKA, MTOMCK M aHAIIU3 2
OMOTEeXHOJIOTH i uH(pOpPMaIIMU U3 PA3IUYHBIX HICTOYHUKOB (Hay4yHas U yueOHO-Hay4YHas TUTEpaTypa, CpeAcTBa
MaccoBoi nHGopMaIuu, ceth THTEpHET U Ipyrue)
IIpakTH4yeckue 3aHATHS
Keiicel Ha aHanmm3 wHQOpPMAIIH 00 STUYECKUX aCIIEKTaX Pa3BUTUS OMOTEXHOJIOTHH (IO rpyIam)
CamocrosiTesibHas padora
Pabora ¢ yueOHOI1 TuTEpaTypOil, KOHCIIEKTaMU
Pa3nen 6. buoskosiornyeckue ucciaer0BaHus
Tema 6.1. OcHoBubie | COAEpKaHHe Y4eOHOro MaTepHuaJia
MeTO/IbI Hayunbiit metoa. MeTopl GM03K0I0OTMUECKUX UCCIEI0OBAHNUMN: MTOJIEBBIE, TA0OPATOPHEIE, 2
OMO3KOJIOTHYECKHUX | DKCIIEpUMEHTaIbHbIE. MOHUTOPHHT OKpPY>KAOIIEN CPE/Ibl: TOKAIbHBIN, pErMOHABHBIN U TI100aTbHBIN
HCCJIeJOBAHMMT Mertozpl TOUCKa, aHaau3a U 00paboTKK HH(POPMAIIUHU O POEKTE B PA3IMYHBIX HCTOUHUKAX
IIpakTHYeckHe 3aHATHA
[TocTanoBka 11€7H, 337124, BBIIBU)KEHHUE TUIIOTE3bI, POBEJCHUE IKCIIEPUMEHTA T10 OTNIPEICIICHUIO
ONTUMAJBHBIX YCIOBUM IS pOcTa M PU3NOIOTUYECKOM aKTUBHOCTH JIPOKKEBBIX KIETOK. BhIsBICHME
3aKOHOMEPHOCTEH, (HOPMYITUPOBAHUE BHIBOJIOB U MTPOTHO30B.
[TpakTideckre paboThl HA BRIOOP IO MUHU TPYIINIAM:
1. Brustaue Temneparypsl Ha pocTa U (PU3MOIOTHYECKYIO0 aKTUBHOCTD JIPOKIKEBBIX KIIETOK
2. Brnusinue yriieBogoB Ha pocTa v (PU3NOTOTHIECKYI0 aKTHBHOCTD APOKIKEBBIX KIETOK
3. CoueTtaHHO€ BIMSIHUE TEMIIEPATYPHI U YTIAEBOJAOB HA pOCTa M PU3HOJIOTUUYECKYIO aKTHBHOCTh
JIPOKKEBBIX KIETOK
CamocrosiTeibHas pabora
Pabora ¢ yueOHOI1 muTepaTypoil, KOHCIIEKTaMu
Tema 6.2. Copaepxanue y4eOHOro MmaTepuasia
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Buoskosornyeckuii
IKCHEePUMEHT

0O0630p TeM yueOHO-HCCIEA0BATEIILCKUX TPOEKTOB. BHIOOp yueOHO-MCCIIe10BATEILCKOTO MPOEKTA U3
npeioKeHHbIX. POpMUPOBaHNE KOMaHAbI IPOEKTA. AJITOPUTM BBIIIOJHEHUS POEKTA.
Kaxnas rpynmna BeIOMpaeT OJIMH U3 BAPHAHTOB YUECOHO-HCCIICIOBATEIBCKIX MIPOCKTOB!

1. OrnenHka KagecTBa aTMOC(HEPHOTO BO3AyXa

2. OneHka kayecTBa OYB METOJIOM (PUTOTECTUPOBAHUS

3. OreHka KayecTBa BOJI TOBEPXHOCTHBIX BOAOEMOB IO OPTaHOJIENTHYECKUM U (PU3UKO-
XMMHUYECKUM CBOMCTBAM

4. Bnusinue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIIUX PacTEHUI

S. BnusiHue cosneBoro 3arpsi3HeHMs Ha poCcT U pa3BUTHE CEMSIH BBICIIUX PACTCHUH

IlepBbIil 3Tan BBITOJIHEHUS IIPOCKTA!

O6ocHOBaHME aKTYaIbHOCTH BBRIOPaHHOM TeMbl. BrisBlieHHEe TpoOIIeMbl HCCieI0BaHus,
dbopmynupoBaHue runoTe3bl. Beioop MeTo10B uccnenoBanus. Beibop Touek otoopa npobd Ha
TEPPUTOPUU HCCIEAOBAHUS.

[TocranoBka neneit u 3aga4 uccaenoBanus. OnpeneneHne GOpMBI IPEICTABICHUS PE3yIbTaTOB
uccienoanusi. OnpeieJIeHre STaloB U COCTABIICHUE TJIaHA HCCIIEAOBAHUS

HpaKaneCRue 3aHATHSA

BTopoii 3Tamn BEINOIHEHHS MPOEKTA: MOIrOTOBKA HEOOXOIMMOM MOCYbI U MaTepuaa Jyis
IKCIIEPUMEHTA,

IPOBEJICHUE SKCIIEPUMEHTA, IIEPUOIUecKas MPOBEpPKa TEUSCHHs IKCIIEpUMeHTa/ cOOp MaTepuaia B
BBIOPAHHBIX TOYKAX 0TOOpaA Mpod

TpeTwuii sTan BbINOIHEHHS TPOEKTA: MOIy4YeHHE IEPBUYHBIX SKCIEPUMEHTAIbHBIX JaHHBIX,
NIpOBE/ICHNUE

CTaTUCTHUYECKONW 00pabOTKH MOTYUEHHBIX TaHHBIX

UYeTBepThIii STAll BHITOJHEHHS MPOEKTA: BBISBICHUE 3aKOHOMEPHOCTEH, (hOpMYIHpOBaHNE BBIBOJIOB U
IPOTHO30B, OLIEHKA KaueCTBa UCCIIEyeMOro 00beKTa 10 pe3yabTaTaM OMO3KO0JIOrMYECKOr0 aHAIN3a
3ammra npoekTa. [IpeacraBieHne pe3yibTaToB BHIITOJIHEHHS YUeOHO-HCCIIEeI0BATEIbCKIX IIPOSKTOB
(BBICTYIJIEHHE C IIpe3eHTalnel)

CamocrosiTejibHas padoTa

PaboTa ¢ yueOHOM uTepaTypoi, KOHCIEKTaMU

®opma aTTecTallMU

IK3aMCH

Bcero:

72

Jl1s1 XapaKTepUCTUKN YPOBHSI OCBOEHHS y4€OHOT0 MaTepuaa UCTIOIb3YIOTCS CIIEAYIONINe 0003HAUCHUS:

1. — 03HaKOMUTEIBHEIN (y3HaBaHUE paHee M3yUCHHBIX 0OBEKTOB, CBOWCTR);

2. — penpoayKTHBHBIH (BBINOJIHEHHE JIESITEILHOCTH 110 00pa3ily, MHCTPYKIIMH WIIK 110J] PYKOBOACTBOM)

3. — IPOJYKTHBHBIH (INIAHUPOBAHUE U CAMOCTOSITENILHOE BBITNOJHEHHUE JCSTEIbHOCTH, PElIeHHEe IIPOOIEMHBIX 3a/1a4)




3. YCJIOBUSA PEAJIN3AIIUU YYEBHON JUCIUTLIIVHBI

3.1. TpeOoBanuss K MHHUMAJIBbHOMY  MAaTEePHAIbHO-TEXHUYECKOMY
o0ecrne4eHnIo

Peanuzamus y4eOHOM IUCHUIUIMHBI TpeOyeT HaIuyusl Y4eOHOro KaOHHeTa
OHoJOruu.

O6opynoBanne yaeOHOTO KaOWHETa: CTOJBI — 7 IIT., CTYJbsl — 14 mIT., TeIeBu30p,
DVD-npourposareiib, MUKPOCKOT Y4€OHBIN — 2 IIT., CTEJUIAX JJI1 000PY/I0BaHMUS,
JI0CKa, TeMaTHYeCKHe CTeHAbI, Tepbapuu, OapenbedHble MOAenu (Ti1a3a, rojioBa,
CepIe, JIETKUE), MOACIH KIETYATOTO CTPOCHHS KOPHS, JIUCTA, CTEOIIS; MTATHB C
npobupkamu — 30 mIT., HAOOp MYJISDKEH GPYKTOB U OBOIIEH, KOJIJIEKIUS CEMSH U
TUTOZIOB.

TexHu4ecKue cpeacTBa 00yYeHus:
— IIK ¢ nocrymnom k cetn IHTEpHET,
— MporpaMMHoe oOecrieuyeHre 00IIero Ha3HaueHHUS.

3.2. UudopmanunonHoe odecnevyenne o0yueHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JTOTOJTHUTEJIbHOM JIUTEPATYPbI
OcCHOBHBIE HCTOYHHUKH:

1. bwuonorus. buonormyeckue cuctembl U mpouecchl. 10 kimacc. YueOHUK.
Yrayonenunsiit ypoBenb. ®I'OC. Anekcanap Tepemon. M.: Muemo3una,2020

2. buonorus. buomornueckuwe cucremMbl u Tpormecchl. 11 kmacc. YueOHUHK.
VYraybnennsiii ypoBeHb. ®I'OC. Anekcannp Tepemon. M.: Muemo3unna,2020

3. buonorus. 10 knacc. bazoBeiit ypoBenb. DDV, [laceunuk B.B., Kamenckuii
A.A.,, PybmoB AM. u gp. AO "UznmarennctBo Ilpocsemienue",2022.
https://profspo.ru/fpu-books/700103

4. buonorus. 11 xnacc. bazosiii ypoBeHs. DDVY. [laceunuk B.B., Kamenckuit
A.A.,, PyobuoB AM. u gp. AO "UzparensctBo Ilpocsemenne",2022.
https://profspo.ru/fpu-books/700104

JlomosiHUTEILHAS JIUTEpaTypa:

5. Bepxomenuena, 1O. II. buosorus : yue6noe mocodue mus CIIO / FO. IL
BepxomennieBa. — CapatoB : [Ipodo6pazosanue, 2020. — 146 c. — ISBN
978-5-4488-0651-3. — TekcT : 2JIEKTPOHHBIM // DIEKTPOHHBIH pecypc
uppoBoit obpazoBarenbHoi cpensl CIIO PROFoGpaszoBanue : [caiiT]. —
URL.: https://profspo.ru/books/91854

6. Kyp6arosa, H. C. O6mas 6uonorus : yuebnoe nocodue / H. C. Kypbatosna,
E. A. Ko3znoBa. — 2-e uzn. — Caparos : Hayuynas kuawura, 2019. — 159 c. —
ISBN 978-5-9758-1806-5. — TekcT : 35eKTpOHHBIN // DIEKTPOHHBIN pecypc
udpoBoit obpazosarenbHor cpenbl CIIO PROFoGpaszoBanme : [caiit]. —
URL.: https://profspo.ru/books/81072

22



10.
11.

Awmocos, I1. H. buonorus xkuBoTHBIX : yuyeoHOe ocobue / I1. H. Amocos, E.
N. YymacoB. — 2-e u3n. — Cankr-IlerepOypr : Kpaapo, 2021. — 120 ¢. —
ISBN 978-5-906371-20-1. — TekcT : 3eKTpOHHBIHN // DIEeKTPOHHBIN pecypc
nudpoBoit obpazosarenbHoi cpenpl CIIO PROFoOpazoBanue : [cailt]. —
URL.: https://profspo.ru/books/103076

HNuTepHeT-pecypesbl:
www.sbio.info (Bcst 6uonorusa. CoBpemeHHass OMOJIOTHS, CTaThbH, HOBOCTH,
OnbIMoTEeKA).
www.window.edu.ru (Equnoe okHO qocTyma K 00pa3oBaTelIbHBIM pecypcam
HNHuTepHeTa o OMOJIOTHH).
www.5Sballov.ru/test (Tect ans aOUTypuEHTOB MO BCEMY HIKOJIBHOMY KypCy
OMOJIOTHHN).
www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKaIlMOHHBIE BUKTOPHHBI 110
OHMOJIOTHH — DKOJIOTHH Ha cepBepe BOpOHEKCKOTO YHUBEPCUTETA).
www.biology.ru (buomoruss B OTkpeiTOM Koyutemke. CalT COIEPKHUT
AJIEKTPOHHBIN yuyeOHUK 1o 6uonoruu, On-line TecTsr).
www.informika.ru (OneKTpOHHBI Y4EOHHMK, OOJBIION CIHCOK WHTEPHET-
pPECYpCOB).
www.nrc. edu. ru (buonornueckas kapTuHa mupa. Pazgen KOMIBIOTEPHOTO
ydyeOHUKa, pa3paboTaHHOTO B MOCKOBCKOM TOCYJIapCTBEHHOM OTKPBITOM
YHUBEPCUTETE).
www.nature.ok.ru (Penkue u ucuesaromue >XUBOTHble Poccum — mpoekT
Dxonoruyeckoro neutpa MI'Y um. M.B.JIoMmoHOCOBA).
www.kozlenkoa.narod.ru ([{ns Tex, KTO y4uTcst caMm M YYUT APYTHUX; OYHO U
JTUCTAHITMOHHO, OMOJIOTHH, XUMHUH, IPYTUM MIPEAMETaM).
www.schoolcity.by (buosiorust B Bornpocax u oTBeTax).
www.bril2002.narod.ru (buonorus nis mkonbHUKOB. KpaTkasi, koMnakTHas,
HO J0CTaTOYHO MoApoOHas uHbopmMalus mo paszaenam: «OO01mas OuoIorus»,
«boTanukay, «300orusn», «YemoBek»).
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUYEBHOU

JACHUTILIAHBI

KOHTpOJII) )41 OLICHKAa PE3YIILTATOB OCBOCHMH

y4eOHOM  JAUCIHUTIIINHBI

OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOHOCCCC IMPOBCACHUA IIPAKTHYCCKHUX
3aHHTHﬁ, TCCTUPOBAHU:A, d TAKIKC BBITTOJITHCHHUA 06y‘IaIOHII/IMI/IC}I HHAWBUIYAJIBHBIX

3aJlaHU.

PesyabTaThl 00yyeHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

@®opMbI U METOBI
KOHTPOJISA M OLleHKH
pe3yJbTaToB 00y4YeHust

JIMYHOCTHBIX:

c(OpPMUPOBAHHOCTh YYBCTBA TOPAOCTH U YBaXKEHHS K
UCTOPUM U JIOCTIDKEHUSIM OTEYECTBEHHOH OHMOIOTHYECKOM
HAyKH; TPEACTAaBICHUS O IEJIOCTHOW €CTeCTBEHHOHAYYHOU
KapTHHE MHPA;

MOHMMAaHUE  B3aUMOCBSI3M U B3aMMO3aBHCHMOCTH
€CTeCTBEHHBIX HAyK, WX BJIHMSHUS Ha OKPYXKAIOIIYI0 Cpexy,
SKOHOMHYECKYIO, TEXHOJIOTMUYECKYIO, COIIMANIBHYIO U STHYECKYIO
cdepbl IesITeTbHOCTH YeTIOBEKa;

CHOCOOHOCTh HCHOJB30BaTh 3HAHUS O COBPEMEHHOMU
€CTECTBEHHO-HAyYHO! KapTHMHE Mupa B 00pa3oBaTelbHON U
npodeccuoHanbHOM NeSITeNIbHOCTH, BO3MOXKHOCTH
UHPOPMALIMOHHOM Cpeapl sl 00ECledeHus: MPOTyKTUBHOTO
camMo00pa3zoBaHus;

BJIQJICHUE KYJIbTypOW MBIIUICHHUS, CIHOCOOHOCTh K
000011IeHNI0, aHANMKU3y, BOCHPHUATHIO WH(GOpMalUuu B 00NacTH
€CTeCTBEHHBIX HayK, IOCTAaHOBKE IIEJM W BBIOOPY IIyTel ee
JOCTHXKEHUS B MPOECCHOHANBHOM cdepe;

CIIOCOOHOCTH PYKOBOJICTBOBATHCSI B CBOCH JESITETLHOCTH
COBPEMEHHBIMU IPHHLMIAMHM TOJIEPAHTHOCTH, JHajiora |
COTPYZHUYECTBA; TOTOBHOCTh K B3aUMOJICHCTBHUIO C KOJIIETaMH,
paboTe B KOJUIEKTUBE;

TOTOBHOCTB MCTIOJIH30BAaTh OCHOBHBIE METO/IBI 3aLTUTHI OT
BO3MOXHBIX TIOCIEJCTBUN aBapHif, KaTacTpod, CTUXHHHBIX
OeICTBUM;

oOjasaHue HaBbIKaMH O€30MacHOil paboThl BO BpeMs

MIPOCKTHO-MCCIIEIOBATEIbCKOM " DKCTIEPUMEHTATBHOM
NESITeIbHOCTH, pu UCIIOJIb30BAaHUU 71a00paTOPHOTO
000pyI0BaHus;

CIIOCOOHOCTh HCHOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U
YMEHUS B MPAKTUYECKON IEATEIbHOCTH U ITOBCEIHEBHOMN KU3HU
JUIst cOOIOZIeHHsT Mep MPO(UIAKTUKY OTPABJICHH, BUPYCHBIX U
Jpyrux 3a0o0jieBaHM, CTPECCOB, BPEIHBIX NMPUBBIYEK (KYpeHHs,
AJIKOTOJI3Ma, HAapKOMAaHMUM); MPaBUJ MOBEACHUS B MPUPOTHOU
cpene;

TOTOBHOCTh K OKa3aHHIO IEPBOM IMOMOIIM NP TpaBMax,
IPOCTYAHBIX U APYrHX 3a00JI€BaHUSX, OTPABICHUSAX MHUILEBBIMU
IIPOTYKTaMHU;

MeTanpeIMeTHbIX:

OCO3HaHHE COIMAJIBHON 3HAYMMOCTH CBOEH

@pPOHTAIBHBIN OIIPOC
NuauBuayaibHbIA OIIPOC
[IpakTuueckue padboThI
CamocrosTenbHble paboThI
TectupoBanue
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npodeccuu/CrenuanbHOCTH,  OOJlaJlaHne  MOTHBallMed K
OCYIIECTBIICHUIO TPO(HECCHOHATLHOM NESTEIILHOCTH,

MOBBIIICHUE HWHTEIUICKTYaJIbHOTO YPOBHS B IIpoliecce
U3YYCHUS OMOJIOTUYECKUX SBIICHUH; BBIJAIOIIMXCS JTOCTHKCHUN
OMOJIOTHH, BOLIEAINIMX B  OOIIEYECIIOBEUECKYIO KYIBTYPY;
CJIOXKHBIX M TPOTUBOPEUMBBIX MYyTEH Ppa3BUTHUS COBPEMEHHBIX
Hay4HBIX B3IISIJIOB, HWACH, TEOpWM, KOHIEMIUN, THUrmore3 (0
CYIITHOCTH M TIPOUCXOXKICHUH JKU3HHU, YEIOBEKa) B X0/ paboThI
C Pa3IMYHBIMUA UCTOYHUKAMU HH(POpMAIINH;

CIIOCOOHOCTh OpraHU30BHIBATH COTPYAHUYECTBO
€IUHOMBIIIJICHHUKOB, B TOM 4YHCIE€ C HCIOJb30BAaHUEM
COBPEMEHHBIX WH(HOPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI;

CMOCOOHOCTh TOHWUMATh NPUHIMIIEI YCTOWYMBOCTH |
IPOAYKTUBHOCTH JKUBOH IIPUPOABI, IIYTH €€ HM3MEHEHHS 0.
BIMSIHUEM  aHTPONOTEHHBIX  ()aKTOPOB,  CHOCOOHOCTH K
CHUCTEMHOMY aHAJIM3y TJI00aJbHBIX SKOJIOTMYECKUX MpoOIIeM,
BOIIPOCOB COCTOSIHHSI OKPYXKAIOLIEH Cpelpl M PauuOHAIBHOIO
HCIIOJIb30BaHUs IPUPOIHBIX PECYPCOB;

yMeHHE OOOCHOBBIBaTb MECTO M POJIb OMOJIOTMYECKHUX
3HAHUM B IIPAKTUYECKOM JEATEIBHOCTU JIIOACH, pa3BUTUH
COBPEMEHHBIX TEXHOJOIUH; ONpEeAeisITh >XUBbIE OOBEKTHI B
IPUPOJIE; MPOBOJUTH HAOIIOJEHUS 32 SKOCHUCTEMAaMHU C LIEJbIO
UX ONHUCAHMsI WU BBIABICHMS €CTECTBEHHBIX M AHTPOIIOT€HHBIX
W3MEHEHHH; HaXOUTh M aHAIM3UPOBATH HHPOPMALIUIO O KUBBIX
00BEeKTaX;

CIIOCOOHOCTh IIPUMEHSATH OnosornYecKue u
9KOJIOTUYECKHUE 3HaHUS JUIsl aHajlu3a MPHUKIAAHBIX MpolieM
XO3SHCTBEHHOM JCSITCIIHHOCTH,

CIIOCOOHOCT K CaMOCTOATENBHOMY  IPOBEJICHMIO
HCCIIEI0BAHN, ITIOCTAaHOBKE €CTECTBEHHO-HAay4YHOI'O
HKCIEPUMEHTA, UCTIOIb30BaHUIO HH(OPMAIIMOHHBIX TEXHOJIOTUI
JUISl pEIIEHUs] HAyYHBIX U MPOPECCHOHANTbHBIX 3a/1a4;

CMOCOOHOCTh K OLIEHKE 3THYECKHUX aClEeKTOB HEKOTOPBIX
UCCIIEIOBaHUM B 001acTH OMOTEXHOJOTUM (KJIOHHPOBAHUE,
UCKYCCTBEHHOE OIUIOIOTBOPEHUE);

npeAMeTHbIX:

c(OPMHUPOBAHHOCTh MPEJICTABICHUA O POJIM M MECTe
OMOJIOTUN B COBPEMEHHOW HAay4yHOW KapTHHE MHpa; OHUMaHHE
poiu  Ouomorum B (OPMHUPOBAHMM  Kpyrozopa H
(GYHKIIMOHAJIBHOW TI'PaMOTHOCTH JJIsi PELIEHUs MPAKTHUECKUX
3az1ay;

BJIAJICHUE  OCHOBONOJIATAlOIMMH  TOHATHAMU U
NPEACTABICHUAMU O JKMBOW IIPUPOAE, €€  YpPOBHEBOWU
OpraHu3ali ¥ DBOJIIOIMH;  YBEPEHHOE  II0Jb30BAHME
OMOJIOTUYECKON TEPMUHOJIOTHEH U CUMBOJIMKOM;

BJIAJICHUE OCHOBHBIMM METOJAaMH HAay4HOTO IO3HAHHI,
UCTOJIb3YEMBIMU TP OMOJIOTUYECKUX HCCIEOBAHUAX JKUBBIX
00BEKTOB U IKOCHCTEM: OIMCAHUEM, U3MEPEHUEM, POBEICHUEM
HaOJIr01eHNI; BBIABICHHE U OLIEHKA aHTPOIOT€HHBIX U3MEHEHU I
B IIPUPOJIE;

c(OPMHPOBAHHOCTh YMEHUH OOBSICHATH pe3yJIbTATHI
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OMOJIOTUYECKUX  HKCIEPUMEHTOB, peuiarb  3JeMEHTapHbIe
OMOJIOTHYECKHUE 3aJauH;
chOPMUPOBAHHOCTh ~ COOCTBEHHOMW  MO3UIMH IO

OTHONICHHUIO K OMOJIOTWYECKOW WH(MOpMAIUHU, MOTyYaeMOu H3

pa3HbIX HUCTOYHHUKOB, TTIOOATBHBIM 3KOJOTUYECKUM IMpoOieMam

U TYTSIM UX PEIICHUS.

B pesynpraTe u3ydeHHs BapuUATUBHOM 4YacTU AUCLMILIUHBI

«buoaorus» obyuaronmecs: Oyayrt

3HATh:

- OCHOBHBIE TMOJOXCHHS  OWOJIOTMYECKUX  TEOpUd U
3aKOHOMEPHOCTEH:  KJIIETOYHOH  TEOpHUH, IBOJIOLHUOHHOIO
yuenusi, yuenuss B.M.Bepnaackoro o Ouocdepe, 3axoHbI
I""Mennens, 3aKOHOMEPHOCTEM HW3MEHUYUBOCTH u
HACJICJICTBEHHOCTH;

- cTpoeHue U (YHKIIMOHUPOBAHHWE OHOJIOTMYECKUX OOBEKTOB:
KJIETKH, TEHOB M XPOMOCOM, CTPYKTYPBI BHJIA 1 3KOCHUCTEM;

- CYIIHOCTh OHMOJOTMYECKHX TMPOILIECCOB: Pa3MHOKEHUS,
OILIOIOTBOPEHUS, IEHCTBUS UCKYCCTBEHHOTO U €CTECTBECHHOTO
otbopa, popMupoBaHUE TPUCIIOCOOTICHHOCTH, TIPOUCX 0K ICHUE
BUJIOB, KPYrOBOPOT BELIECTB W TPEBpallleHHE DJHEPrUH B
KJIETKE, OpraHu3Me, B SKOocucTeMax u ouocdepe;

OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO M CUMBOJIHKY.

yMeTb:

- O00BACHATH pOJb OuosorMv B (HOPMUPOBAHMM HAYUHOTO
MHUPOBO33PEHUS;

- pemath 3J€MEHTapHble OMOJOTMYECKHE 33/a4d; COCTaBIATh
JJIEMEHTapHbIE CXEMBbl CKPELIMBAaHUSA M CXEMBbI IEepeHoca
BELIECTB U IE€pe/layil SHEPTUM B 3KocUcTeMax (LIeNU MUTAHUA);
OINUCBIBaTh OCOOEHHOCTH BHJIOB 1O MOP(OIOrHYECKOMY
KpUTEPHUIO;

- CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI: XUMUUECKUH COCTAB Tel
KUBOM M HEKMBOW IPUPOABI, 3apPOJBILICH YEIOBEKA U IPYIUX
KUBOTHBIX, IPUPOJHBIE DKOCUCTEMBI U arPOIKOCUCTEMBI CBOEH
MECTHOCTH;

- QHAJIM3UPOBAaTh M OLICHMBATh pa3jM4YHbIE THUIIOTE3B O
CYUIHOCTH, IPOUCXOXKJACHUN XU3HU U 4YEJIOBEKa, IiIo0anbHbIE
9KOJIOTUYECKHE TMpOoOJIeMbl M WX pELIeHUs, IOCIeACTBUS
COOCTBEHHOM JIEATETLHOCTH B OKPYKAIOIIEH Cpeie;

- HaXOAMTh MH(POPMALUIO O OMOJOTMYECKHX OOBEKTax B
Pa3IUYHBIX HMCTOYHUKAX (y4eOHMKax, CIpaBOYHUKAX, HAy4HO-
HOMYJSPHBIX M3/aHUSAX, KOMIIBIOTEPHBIX 0a3ax, pecypcax CeTH
WHTEepHEeT) M KPUTHUYECKH €€ OLICHUBATb.
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