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1. IlosicHUTe/IbHAA 3aTIMCKA

Coneprxanne paboueil mporpammsl o yuebHomy npeamery «buonorus» pazpaboraHo Ha
OCHOBE:!

e CHHXpOHM3aIuu oOpaszoBarenbHbIX pe3yabraroB PI'OC COO  (IMYHOCTHBIX,
npeaMeTHbix, MertanpeameTHeix) u ®I'OC CIIO (OK, IIK) c¢ yderom mnpoduiabHOK
HaNpaBJICHHOCTH Mpodeccun/ crenuaabHOCTH;

® UHTETpallMl W TMPEEeMCTBEHHOCTH cojaepxaHus mno mnpeamery «buomorus» u
coJiepaHusl y9eOHBIX TUCHUILTNH, Tpodeccruonanbubix Moayieid @I'OC CIIO.

1.1 MecTo yueOHOr0 npeaMera B CTPYKTYpe OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl

VYuebubiii mnpeamer «buomorus» wu3y4yaercs B paMKax — 00meoOpa3oBaTeNbHON
MOJTOTOBKM  OCHOBHOM  00pa3oBaTelIbHOH MPOrpaMMbl  CPEAHEr0  MPOPECCHOHATHLHOTO
obpazoBanus (manee — OOIICIIO) mo cnemmansHocTH 05.02.01 «Kaprorpadus» Ha 0Oa3ze
OCHOBHOT'0 00111eT0 00pa30BaHMS.

1.2 Ilesn u 3a0a4M y4eOHOT 0 MpeaMeTa

Peanuzanus nporpammbl yuebHoro npeamera «buonorus» B crpykrype OOII CIIO
HaIpaBlieHA Ha JOCTKEHHUE LIeTU MO: OCBOEHUI0 o0pa3oBaTenbHbIX pe3yiabTatoB GI'OC COO:
nuyHocTHbIe (JIP), metanpenmernsie (MP), npeamernsie 6azoBoro yposus (I1IP 0), moaroroske
0o0y4aromuxcsi K OCBOEHHIO 00mux 1 mpodeccuonansHbeix kommereHimil (nanee — OK, TIK) B
cootBercTBUU ¢ ®PI'OC CIIO no cnenunansuoctu 05.02.01 «Kaprorpadus»

B paboueii nmporpamme mnpeaycMOTPEHO MPOBEIECHUE MPAKTHUYECKUX 3aHATUH B (opme
MPAKTUYECKOH IMOATOTOBKM B BHUJC BBHIMOJTHCHHS OTICIBHBIX BHIOB pPabOT, CBS3aHHBIX C
Oynyieit npodeccHoHaNbHON AeSITENFHOCTHIO.

Hens wu3ydenuss ydeOHOro mpenmera «buonorus» - OBIaZCHUE OO0YUYAIOIIUMUCS
3HAHUSIMH O CTPYKTYPHO-(QYHKIIMOHATBHOW OpraHU3allid JKUBBIX CHUCTEM pPa3HOTO paHra u
npuoOpeTeHne yMEHH HCIOJb30BaTh 3TH 3HAHUS JUISI TPAMOTHBIX JIEUCTBUH B OTHOLIECHUU
00BEKTOB )KMBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

B cootBerctBuu ¢ OOIl COO coxaepkaHue MporpaMMbl HANpaBJIEHO Ha JTOCTHKEHHUE
CJEeAYIOIINX 3a/1ay:

1) ocBoeHHE OOYYAIOMIUMHCS CUCTEMBbl 3HAHUM O OMOJIOTHUYECKUX TEOPUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3ax, MpaBWIaX, CIY>KalIMX OCHOBOW sl (OpMHUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTUHE MHpa, O METOJaxX HAy4YHOIro ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSIX KHBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alluy,
BBIJIAIONTUXCS] OTKPBITUSAX U COBPEMEHHBIX HUCCIIEIOBAHUSIX B OUOJIOTHH;

2) dopMupoBaHUEe Y 00yUarOIINXCsl TTO3HABATEIbHBIX, HHTEIIEKTYIbHBIX H TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAyYHBIX B3TJISIOB,
UJIeH ¥ TIOJIX0/I0B K U3yUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTaHU3AINH;

3) craHOBIeHHE y OOYyYaromMXCs OOMIeH KylbTypbhl, (YHKIIMOHATHHONW TPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATHh W OIEHWBATH SBIICHUS OKPYIKAIOIIETO MHUpa KUBOW MPUPOIBI HA
OCHOBaHWU 3HAHUU U OMBITA, TOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

4) dhopmupoBaHHe y 00y4aIOMUXCSl YMEHUM WUTIOCTPUPOBATH 3HAYCHUE OMOJIOTHYECKUX
3HAaHWA B TMPAKTUYECKOW MAEITETbHOCTH YEJIOBEKa, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOT U

5) BocniuTaHue YOEXKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEIOBEKOM KHUBOW MPUPOIBI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;

6) OCO3HaHME LEHHOCTH OHOJOTMYECKMX 3HAHUW JUIsl TIOBBIIIEHUS  YPOBHS
AKOJIOTMYECKOH KYIbTYPBI, A ((OPMUPOBAHMSI HAYIHOTO MHUPOBO33PEHUS;

7) mpuMeHeHnEe MPUOOPETCHHBIX 3HAHUN M YMEHUH B IMOBCETHEBHOM KU3HU JJISI OIICHKU
MOCNIEACTBHI CBOEH NEATENHHOCTH IO OTHOIICHWIO K OKpYXKAlomlel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODHUIAKTHKY 3a001eBaHU.



B npomecce ocBoenuss yudebHoro mpenmera «buomorus» |y  oOyuaromuxcs
[[eJICHAIIPaBICHHO (DOPMUPYIOTCS YHUBEpPCAIbHBIE yueOHbIe neiicTBus (manee — Y'Y /1), Bkitouas
dbopMupoBaHHe KOMIETEHLMA B 00JacTh y4eOHO-MCCIIETOBATENbCKOM UM MPOEKTHOMN
NeSITeIbHOCTH, KOTOPBIE B CBOIO OuYepeb OOECIEYMBAIOT MPEEMCTBEHHOCTh (HOPMHUPOBAHHS
o0mux xomrerenuun @I'OC CIIO.

@®opmupoBanne YVY]/| OpHUEHTHPOBaHO Ha TNPO(PECCHOHANTBHOE CaMOOIpeaesieHUE
oOydaromuxcsi, pa3BUTHE 0a30BBIX YIPABJICHYECKUX YMEHUH [0 IUIAHUPOBAHUIO U
POEKTHPOBAHUIO CBOETO MPO(PECCHOHATBHOTO Oy TyIIETO.

1.3 O0mas xapakTepucTHKa y4e0HOro npeamera
VYuebOnsiii npenMer «buonorusi» u3ydaercs Ha 0a30BOM ypoBHE. YUEOHBIH MpeaMeT
«buonorus» uMMeeT MEXIUCHMIUIMHAPHYIO CBA3b C INpeaAMeTaMH 00I1eo0pa3oBaTeIbHOTO U

JUCUUIIIIMHAMU o0uienpodeccHoHanbHOrO LUK «OCHOBBI MIOYBOBEICHUS»,
«JlannmadroBenenue», «IKOJOTUUECKHE OCHOBBI IPUPOJOINOIB30BAHUMY, «3eMielielue U
TOYHOE 3eMIIeNIehe», a TaKkKe MEKIUCHUIUIMHAPHBIMU Kypcamu (mamee - MJIK)

npodeccuoHaIbHOr0 nukia «BeimonHeHne (U3MKO-Teorpaduyeckoro aHaimM3a TEPPUTOPHU
Poccun u mupa» u npodeccuoHaNbHBIMU MOIYJIAMH «AHaIU3 reorpaduyeckux ocoOeHHOCTe!
KapTorpagupyemMon TEppUTOPUL.

VYueOubiii npeamer «buonorus» uMeeT MEXIUCIHUILUIMHAPHYIO CBSI3b C y4eOHOM
TVCIUATUTMHOW «BhImomHeHne pu3nKo-reorpauueckoro aHaimsa TeppuTopuu Poccun u mupay
B YacTU pa3BUTUS MaATEeMAaTUYECKOM U, eCTECTBEHHO-HAYyYHOW TIPaMOTHOCTH, a TakKke
dbopMupoBaHUS OOITMX KOMIETCHIMA B cdepe paboTsl ¢ mH(pOpMammed, caMoopraHu3aluu
CaMOyIpaBlieHUs], KOMMYHHUKAIIHH.

Conepkanne ydeOHOTO TMpeaMeTa HampaBlI€HO Ha JIOCTHXKEHUE JIMYHOCTHBIX,
MeTamnpeIMETHBIX U MPEIMETHBIX pe3yabTaToB 00ydeHus, perimamenTupoBanHbix @I'OC COO.

B mpodunpHyro  cocTaBifOIIy0 O  HOpeaIMeTy  BXOOUT  NPOQecCHOHAIbHO
OpPUEHTHPOBAHHOE COJIepKaHKue, Heo0XoauMoe A (POPMUPOBAHMS Y OOydHarOLIMXCs OOLIMX U
po(hecCUOHATBHBIX KOMIIETEHIIUH.

B mnporpamme mo yueOHOMy mpenmery «buonorusy», peaau3zyeMod MpU MOATOTOBKE
o0y4aroluxcsl M0 CINEeUUaTbHOCTAM, NPOPUIbHO-OPUEHTUPOBAHHOE COJEpKaHUE HAXOIUT
OTpakeHHE B TEMaX:

Tema «Coo0miecTBa U HKOJIOTHYECKHUE CUCTEMBI.

1.4  Tlnanupyemble pe3yJibTaThl OCBOEHHUsI Y4eOHOI0 MpeaMeTa
B pamkax npoepammel yuebnoco npeomema «buonocusy obyuarowumucs oceausaromcs
JUYHOCMHblE, Memanpeomemuvle U NpeOMemuvlie pe3yibmamvl 6 COOMEEeMCmeUU ¢
mpeboganusmu PI'OC COO: nuunocmusvie (JIP), memanpeomemusie (MP), npeomemmuvie 0
06az06020 yposms usyuenus (IIP 0):
Tabmuna 1

Kogst | [Imanupyemsbie pe3yapTaThl yueOHOTO IIpeIMeTa
pesyiib
TaToB

JInunocTHbIe pe3ynbTathl (JIP)

JP. 1 I'pasicoanckozo éocnumanus:

c(OPMUPOBAHHOCTh TPAXKJAHCKON TO3UIMHM OO0YyYaromerocsi Kak aKTUBHOTO H
OTBETCTBEHHOT'0 4JIEeHa POCCHUIICKOTr0 OOIIECTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX NpaB M OOsA3aHHOCTEH, yBakK€HHE 3aKOHA U
IIPaBOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM JAEATEJBHOCTU IPH CO3JaHMM Y4eOHBIX
ITIPOCKTOB, peuIcHUN y‘IGGHLIX u II03HaBaTCIIbHBIX 3aaa4, BBIIIOJTHCHHUHN
OMOJIOTNYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OIPENENIATh COOCTBEHHYIO MO3MIMIO IO OTHOIICHUIO K SBJICHHSIM




COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHE YYMThIBaTh B CBOMX JIE€HCTBUSX HEOOXOJUMOCTb KOHCTPYKTHBHOI'O
B3aMMOJICHCTBHS JIIOJICH C Pa3sHBIMH yOSKICHUSIMHU, KyJIbTYPHBIMU LIEHHOCTSIMH H
COLIMAJIBHBIM ITOJI0KEHUEM;

TFOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHUS Y4EOHBIX,
[IO3HABATEJIBHBIX U UCCIEA0BATEIBCKUX 3a/1a4, YBAXKUTEIBHOE OTHOLIEHUE K MHEHUIO
OIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOIIOTHYECKOTO COJIEPIKAHMS,;
TOTOBHOCTb K T'YMaHHUTapHON U BOJOHTEPCKOU NESATEIBHOCTH,

JIP. 2

IlaTproTHYecKOro BOCIMTAHUS:

cOPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKOM MIEHTUYHOCTH, NaTPUOTHU3MA,
YBa)XEHHUS K CBOEMY HapoJy, UYyBCTBa OTBETCTBEHHOCTH Iepes PoauHoi, ropaoctu 3a
CBOM Kpail, cBow PoauHy, CBOM S3bIK W KyJbTYypy, IpPOIUIOE M HaCTOsIIEe
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuwy;

LIEHHOCTHOE OTHOUICHHE K NPUPOJHOMY HACIEAUI0 U TaMITHUKAM MPHUPOJBI,
nocTuxkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;
CIIOCOOHOCTH OLIGHHMBATh BKJIAJ, POCCHICKMX YYEHBIX B CTAHOBJICHHE WM Pa3BUTHE
OWMOJIOTHH, TIOHMMaHUE 3HAYCHUSI OMOJIOTUN B TIO3HAHUH 3aKOHOB MIPHPOJIBI, B KU3HU
YeloBeKa U COBPEMEHHOIO OOIIECTBA;

ujeiHas yOeXIEHHOCTb, TOTOBHOCTh K CiIyKeHHt0 OTed4ecTBy M €ro 3allure,
OTBETCTBEHHOCTH 32 €r0 CyAb0Y;

JIP. 3

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapo/a;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHYS;
CIOCOOHOCTh OLIEHUBATH CUTYAlIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUCHTHPYACH HAa MOPAJIbHO-HPABCTBECHHBIC HOPMBI U ICHHOCTH

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOEHHE YCTOMUUBOTO OYyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTEISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O IIPUHATHUSA NEHHOCTEN CEMENHOM JKU3HU B COOTBETCTBUU C TPAAULIUAMU
HapozoB Poccuu;

JIP. 4

cTeTHYECKOro BOCIIUTAHNA:

ACTETUYECKOE OTHOLLIEHUE K MUPY, BKJIIOYast 3CTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;
IIOHUMAaHHUEC OMOIINOHAJIBHOT O BOSHCﬁCTBHH )KI/IBOﬁ HpI/IpO)II)I Hn €€ ICHHOCTH,
TOTOBHOCTH K CAaMOBBIPAXEHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE TPOSBIIATH
KauecTBa TBOPUYECKOW JTMYHOCTH,

JP.5

Pu3N4eCKOro BOCIIUTAHUA:

MMOHUMAaHUE W pean3aIis 3I0pOBOT0 U 0€30MacHOTr0 00pasa KU3HU (370pOBOE
NUTaHue, COOII0IeHNE TUTHEHMYECKUX TIPAaBUII U HOPM, COaTaHCUPOBaHHBIN PeKUM
3aHSATUN U OTIbIXA, perysipHas pu3nyecKas akTUBHOCTB), OEpeKHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPU3NYECKOMY U
MICUXUYECKOMY 3/I0pPOBBIO;

MOHUMaHHE IEHHOCTH MPAaBWJI HHAUBHUYaIbHOTO M KOJJIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIO/ICH;

OCO3HAHME MOCIEACTBUI U HENIPUATHE BPEAHBIX NPUBBIUEK (YHOTPEOIEHUS aJIKOToIs,
HapKOTHUKOB, KYpPEHHs]);

JIP. 6

TpyaoBoro BocnnuTaHus:

TOTOBHOCTb K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;
TOTOBHOCTb K AKTUBHOM JEATEIBHOCTU TEXHOJIOTHUECKONU U COLUAIbHOU
HaMpaBJIEHHOCTH, CIIOCOOHOCTh HHULIMUPOBATh, IUIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJHATh TAKYIO JIEATEIbHOCTD;

MHTEpEC K pa3IuyHbIM chepaM mpodhecCHOHATBHON AEATEIbHOCTH, YMEHHE
COBEpLIATh OCO3HAHHBIN BHIOOP Oyaymiei nmpodeccuu U pean30BbIBaTh




COOCTBEHHBIE JKM3HEHHBIC IJIaHbI;
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO HA MTPOTSHKEHUN
BCEH KU3HU,

JP.7

IKO0JIOTHYECKOIr0 BOCIIUTAHMS:

IKOJIOTHYECKH 1EIeCO00pa3HOe OTHOIICHHUE K MPUPOIC KaK UICTOYHHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS YKOJIOTHUECKOM KYJIbTYphI: MPUOOPETCHUE OIBITA IIAHUPOBAHUS
MOCTYIIKOB U OIIEHKU WX BO3MOKHBIX MOCIEACTBUI JJIsl OKPY>KAIOIEH Cpeibl;
OCO3HaHUE TT100aTHHOT0 XapaKTepa SKOJOTHIECKUX IPOOJIeM U MMyTeH X PELICHHUS;
CIOCOOHOCTH MCIOJIb30BaTh MPHOOPETaEMbIC ITPU U3YUCHUU OMOJIOTUN 3HAHUS U
YMEHHSI IPU PEIICHUH MTPOOJIeM, CBA3aHHBIX C PAllHOHAITBHBIM
MIPUPOJIOTIONIE30BaHUEM (COOTIOICHUE TTPABUII MIOBEICHUSI B TIPUPO/IC, HAITPABICHHBIX
Ha COXpaHEHHE PAaBHOBECHS B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);
AKTUBHOE HENPUATHUE EHCTBUM, IPUHOCSIINX BPEJ OKPYKaIOLIEl IPUPOJHOM cpene,
YMEHHUE MPOTHO3UPOBATH HEOIArONPHUSATHBIE SKOJIOTUUECKHUE MTOCTIEACTBUS
MpEeANPUHUMAEMBbIX JICHCTBUI U TpeAOTBpaIIaTh UX;

HAJIMYKE PA3BUTOrO 3KOJIOTUYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KYJIbTYpPbI, OIIbITa
JEeATEIbHOCTH 3KOJIOTMYECKOW HAIPABIEHHOCTH, YMEHHS pYKOBOJCTBOBATHCS UMH B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COUMAIIBHON MPAKTUKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUYECKOU JEATEIBbHOCTH 3KOJIOTHUECKOW HAIPaBIEHHOCTH;

JIP. 8

ILleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOT'O HA JAUAJIOTE KYIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJITYPHOM MUDE;
COBEpPILLIECHCTBOBAHME S3bIKOBOM M YMTATEIIbCKOM KyIbTyphl KaK CpEeCTBa
B3aMMOJICHCTBHS MEXTy JTFOJIbMHU M TIO3HAHUS MUPA;

MOHUMaHKe crenu(uKr OMOJIOTUHU KaK HaAyKU, OCO3HAHHUE €€ POJid B POPMUPOBAHUU
paMoOHATFHOTO HAYYHOTO MBIIUICHUS, CO3AaHNH IIETIOCTHOTO TPEACTaBICHUS 00
OKpY’KaloIleM MHpe KaK O €IMHCTBE NMPHUPOJIbl, YETOBEKa M 00IIECTBa, B IO3HAHUH
MPUPOIHBIX 3aKOHOMEPHOCTEH M PeIICHHH TPOOIIeM COXpaHEHHsI TPHPOTHOTO
paBHOBECHS;

yOeXIEeHHOCTh B 3HAYUMOCTH OMOJIOTHH /ISl COBPEMEHHOH ITMBUITH3AIIHN:
o0ecreyeHrs HOBOTO YPOBHS Pa3BUTHUSI MEUIIMHBI, CO3/IaHUS TEPCIIEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOIEMBI PA3BUTHS YE€IIOBEYECTBA,
MOMCKA MyTeH BBIX0/a U3 TI00aTBHBIX SKOJIOTHYECKUX MTPO0JIeM U o0ecrieyeHHs
nepexo/a K yCTOMYUBOMY Pa3BUTHIO, PAIMOHATIBHOMY UCTIOB30BaHUIO TIPHUPOTHBIX
pecypcoB U (POPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B IMOJyUYECHHH OMOJIOTHYECKUX 3HAHUN B IIEIISIX TTOBBIIICHUS
o01eit KyIbTypbl, €CTECTBEHHO-HAYYHOH IPAMOTHOCTH KaK COCTaBHON YacTH
(GyHKIIMOHATBHONW IPaMOTHOCTH 00yyarouuxcs, GopMUpyeMoil pu U3yueHuu
Onoyoruu;

MMOHWMaHKE CYITHOCTH METOIO0B NIO3HAHUS, HCIIOJIB3yEMbIX B €CTECTBEHHBIX HayKaX,
CIOCOOHOCTH MCIIONIB30BaTh MOJTyYaeMble 3HAHUS JUIS aHAJIN3a U 00bICHEHUS
SIBIICHHUI OKPY’KaIOIIET0 MUPa M MMPOUCXOIANINX B HEM H3MEHEHUH, YMEHHUE JIeaTh
00OCHOBAHHBIE 3aKIIIOYECHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIMXCS TAaHHBIX C
L[eJIbI0 TIOJyYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh OMOIOTUYECKHE 3HAHUS [T PELICHHUS
po0JieM B peasibHbIX )KU3HEHHBIX CUTYAIUIX;

OCO3HAHME IICHHOCTU HAYYHOH NEesTeTbHOCTH, TOTOBHOCTh OCYIIIECTBIIATh
MIPOEKTHYIO U HCCIIEA0BATENbCKYIO I€ATEIbHOCTh MHANBUIYalIbHO U B TPYIIIIE;
TOTOBHOCTB M CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHMIO U CAMOOOPa30BaHUIO, K




AKTUBHOMY IOJIYYCHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUU C JKU3HECHHBIMU
MOTPEOHOCTSIMH.

Metanpeamerssle pe3ynbrarsl (MP)

MP1

OBnaneHne YHUBEPCAJIbHBIMHA y'—lCﬁHbIMI/I MMO3HABATECJIbHbBIMU HeﬁCTBI/IﬂMI/I:

MP 1.1

0a3oBble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENTLHO (DOPMYITHUPOBATH U aKTYaIM3UPOBATh MPOOIIEMY, PACCMATPUBATh €€
BCECTOPOHHE;

WCIIOJIb30BATh TIPU OCBOCHUY 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHAN3a,
CUHTE3a, CpaBHEHUS, KiTaccu(uKammu, 0000IIEHs ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX MOHITHHN (BBLICISITh X XapaKTepHbIC IPU3HAKH, YCTAHABIIMBATD
CBSI3H C APYTUMHU TOHSITHIMH);

OTIPENIEIIATH 1SN IEATSILHOCTH, 3a1aBasi MapaMeTPhl U KPUTEPUU UX JOCTHIKCHHS,
COOTHOCHUTB PE3YJIbTAaThl ICATEIHLHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCIIOJIb30BaTh OUOJIOTUYECKUE TIOHATHS 111 OOBSICHEHUS (PAKTOB U SIBICHHUN )KUBOH
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXICHUS (MHAYKTUBHBIE, ICTyKTUBHBIC, [T0 aHAJIOTUH ),
BBISIBJISTH 3aKOHOMEPHOCTH M IIPOTHBOPEUHUS B PACCMATPHUBACMBIX SIBJICHHSIX,
(bopMyIHpPOBATh BBIBOJBI M 3aKIIIOUYCHUS;

MIPUMEHSITh CXEMHO-MOJICIIbHBIC CPEICTBA JIJIS MIPECTABIICHUS CYIECTBEHHBIX CBS3CH
Y OTHOIICHUH B M3y4YaeMbIX OMOJIOTHYECKUX 00BEKTAX, a TAK)KE IPOTHBOPEUHIA
Pa3HOTO POJIa, BHISIBJICHHBIX B Pa3IMYHBIX HHP)OPMAITMOHHBIX HCTOUYHUKAX;
pa3padarTbIBaTh IUIAH PEUICHUS IPOOJIEMBI C YYETOM aHAIHM3a UMEIOIIUXCSI
MaTepHUATBHBIX ¥ HEMAaTEPHAILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JICITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB IICIISM,
OIICHUBATh PHCKU IOCIICICTBUH JICITEILHOCTH;

KOOPJIUHUPOBATH U BBITIOIHATH PAa0OTY B YCIOBHIX PEaTbHOTO, BUPTYATbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM;

MP 1.2

0a3oBble Hccie10BaTeIbCKHeE el CTBUS:

BJIaACTh HABBIKAMU y‘-I€6HO-I/ICCJ'I€I[OBaT€J'II)CKOI\/JI n HpOGKTHOfI ACATCIIbHOCTH,
HaBbIKaMU pa3perieHust npooiaeM, 001a1aTh CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATCIIbHOMY IMOUCKY MCTOAOB PCIICHHUA IMPAKTHYCCKUX 3aaa4, IPUMCHCHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS,

HCIIOJIB30BATh PA3JIMYHBIC BUJbBI JCATCIBHOCTH I10 IMOJIYUCHHUIO HOBOI'O 3HAHUSA, €TO
HMHTEPIIPETAINH, TPEOOPa30BaHUIO U TIPUMEHEHHUIO B yUCOHBIX CUTYyAIIHSIX, B TOM
YHClie IPU CO3JaHUU YU€OHBIX U COI[UAIbHBIX TPOEKTOB;

(hopMUPOBATh HAYYHBII TUI MBIIUICHUS, BIA€Th HAYYHOW TEPMHUHOJIOTHEH,
KIIIOUYCBBIMH ITOHATHAMU H MCTOAAMU,

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTENbHON IEATEIILHOCTH U
KU3HCHHBIX CUTYalHaX;

BBISIBJISITH PUYMHHO-CIICJICTBEHHBIE CBSI3H U aKTyalIM3UPOBATh 3a/1a4y, BBIIBUTaTh
TUIOTE3Y €€ PCIICHHA, HAXOAUTb apryMCEHTHI JJIA JOKA3aTCIIbCTBA CBOUX
YTBEPXKACHUIA, 3a]]aBaTh MapaMETPhbl U KPUTEPHUH PEIICHUS;

AHAJIIM3UPOBATD IMMOJTYYCHHBIC B X04€ PCIICHUA 3a1a4Un pE3YIbTaTbl, KDUTUUYCCKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHUSX;
JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OLEHHUBATh IPUOOPETEHHBIH OIIBIT;
OCYHICCTBJIATDH HGHCHaHpaBHCHHBIﬁ IMOUCK MECPCHOCAa CPCACTB U CHOC060B HeﬁCTBHH B
po¢eCCHOHANIBHYIO CPEey;

yYMETh IIEPEHOCUTH 3HAHUS B T03HABATEIBHYIO U MPAKTHUYECKYIO 007IaCcTH
KHU3HENIEATCITHHOCTH,

YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeil;




BBIIBUT'aTh HOBBIC UJCHU, IPCJIaraTb OpUTrnHaJIbHBIC ITOAXOAbI U PCHICHUSA, CTABUTH
HpO6HCMBI 1 3aJla4M, JOITyCKarOIINe aJIbTCPHATUBHBIC PCIICHUSA

MP 1.3

padora ¢ uHpopmanueii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX HHPOPMALIUH (TEKCTE YIeOHOTO
0CcoOUs1, HAyYIHO-TIOMYJIIPHOM JTUTepaType, OMOJIOTHUECKUX CIIOBAPSX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETE), aHAIM3UPOBATh
WHGOPMAIIHIO PA3JIMYHBIX BUIOB M (HOPM TPEACTABICHUS, KPUTHYECKU OLICHUBATH €€
JOCTOBEPHOCTh U HETIPOTHBOPEUUBOCTH;

(bopMyIHpPOBATh 3aIIPOCHI M TPUMEHSTh PA3IMYHBIC METO/IbI TIPU TIOUCKE U 0TOOpE
Onoorndeckoi nHGOpMaIuu, HEOOXOIUMOH JIJIS BBIITOJIHEHUS YUeOHBIX 3a/1a4;
pHOOPETATh OMBIT UCIIOJIL30BaHMS WH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO HCIIOJIB30BAaHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BEIOMPATH ONTHUMAIIBHYIO ()OpMY MIPEICTAaBICHUS OHMOIOTHIECKOM
uHpopmanuu (cxemsl, rpaduKy, TUarpamMmbl, TAOIHUIIbI, PUCYHKHU U IPYTOe);
HCII0JIb30BaTh HAyUYHBIN S3bIK B KAUECTBE CPEJCTBA MPU pabOTe ¢ OMOIOrMUECKON
nHpOpMaIIMEH: MPUMECHATh XUMUYECKUE, PU3HUECKUE U MATEMAaTHUECKUE 3HAKH U
CHMBOJIBI, (hopMyITel, a00peBUaTYypy, HOMEHKIIATYPY, HCIIOJIB30BaTh U
peoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATIISIHOCTH,

BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTH HH(YOpMarwu, HHHOPMAITMOHHON
0€301aCHOCTH JIMYHOCTH.

MP 2

OBjaaenue YHUBEPCAJIBHBIMU KOMMYHUKATHUBHBIMHA JeHCTBUSIMM:

MP 2.1

o0menne:

OCYIIECTBISATH KOMMYHHUKAIIMK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh B
JMAJIore WM JUCKYCCHH IO CYIECTBY 00CYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYX/IEHHUS OTHOCUTENIBHO BBIIOJIHEHUS ITpeiaraeMoi
3aJ1a4M, yYUThIBaThb HHTEPECHI U COTJIACOBAHHOCTD MO3ULIMN JPYTUX YYaCTHUKOB
Jaliora Wi JUCKYCCHUH);

pacro3HaBaTh HeBepOaJlbHbIE CPEICTBA OOIIEHUS, TOHUMATh 3HAUYECHHE COLUAIBHBIX
3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMsT4aTh
KOH(QUIMKTBI U BECTU IIEPETOBOPBHI;

BJIQ/IETh Pa3IMUHBIMU CIIOCOOaMH OOILIEHUS U B3aUMO/IEUCTBUS, TOHUMATh
HaMepeHMsl PYTUX JIoeH, MPOSBIATh YBAKUTEIbHOE OTHOILIEHHE K COOECETHUKY U B
KOPPEKTHOH popMe popMyIUpOBATH CBOM BO3PAKECHHUS;

pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MP 2.2

COBMECTHAH AeATEeJbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaHIHON U HHIMBUAYaIbHON pabOThI
IIPU pelIeHnu OUOIOTHYECKOM MpobeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHHUSI TPYIIOBBIX (POPM B3aUMOIEHCTBUS IPU PEIIEHNH YUeOHOH 3a7auu;
BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JI€HCTBUI C y4eTOM OOIIHUX UHTEPECOB U
BO3MOXKHOCTEH KaXKJI0TO 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATH LIEJIU COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH
JEUCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, paCIpelesaTh PO C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOM palboThI;
OLIEHUBATh KAYECTBO CBOETO BKJIAJA U KAXKJIOTO yYaCTHUKA KOMaH/Ibl B OOIINI
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IIpeyIaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJEH C MTO3ULMN HOBU3HBI, OPUTUHAIBHOCTH,
MIPAaKTUYECKONU 3HAUMMOCTH;

OCYIIECTBIIATH IO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JINYHBIX CUTYALHsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.




MP 3

OsBi1aieHHe YHUBEPCAJIbLHBIMHU PEryasTHBHBIMH 1€ICTBUSIMH:

MP 3.1

CaMOOpraHM3alus:
UCIOJIb30BaTh OMOJOTMYECKHUE 3HAHUS [l BHISIBIICHUS MPOOJIEM U UX PELICHUS B
KHU3HCHHBIX U y‘-Ie6HBIX CUTyalluAgX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1I€JIEBbIE U CMBICIIOBbIE YCTAHOBKHU B
CBOHUX JEHUCTBUSAX U MOCTYIKaX MO OTHOWIEHHUIO K )KUBOM IPUPOJIE, CBOEMY 30POBBIO
U 3/I0POBBI0 OKPYIKAIOIINX;

CaMOCTOATCIIBHO OCYIICCTBIIATH IMTO3HABATCIIBHYIO JCATCIbHOCTD, BBIABIIATH
po0OJIeMbl, CTaBUTh U GOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa3oBaTeIbHON
ACATCIIbBHOCTH U ) XU3HCHHBIX CUTYALIUAX;

CaMOCTOSITENILHO COCTABJISATH IJIaH PEIICHUS TPOOJIEMBI C YU€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTSHUIA;

JaBaTh OLEHKY HOBBIM CUTYalIHSIM;

paciupsaTh paMKH1 y4eOHOro NpeaAMETa Ha OCHOBE JIMYHBIX NPEANOYTEHUN;

JIeNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CTIOCOOCTBOBATh (POPMUPOBAHUIO U MTPOSBICHUIO MIUPOKOH SPYAUIINU B PA3HBIX
00JacTax 3HaHUH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH
YPOBEHB;

MP 3.2

CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIBHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YNIBTATOB LECIISAM;

BJIaJIeTh HaBbIKAMM MTO3HABATEIBHOM pe(IeKCUN KaK OCO3HAHUS COBEpIIaeMbIX
JENCTBUN U MBICIIMTENBHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHMM, HCIIOIb30BAThH
npueMsbl peIeKcuu Ui OLIEHKH CUTYyallud, BBIOOpa BEPHOTO PeLleHMS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKECHHUIO;
[IPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€E PE3YyIbTAaTOB ACATCIBHOCTH;

MP 3.3

NPUHATHSA ce0sl U APYTUX:

MPUHUMATD ce0sl, TOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;
MIpU3HABaTh CBOE MIPaBO U MPABO APYTUX Ha OMIMOKY;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH JAPYTroro YeJIOBEKa.

[IpenmeTHble pe3ynbTaThl yriryoaeHHbId ypoesb (ITPO)

I1P6 01

c(OpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIH OHMOJIOTUU B CCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUHU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOW KapTHUHBI
MHpa U Hay4YHOTO MUPOBO33PEHMSI, O BKJIa/I€ POCCUNCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEeKa JUIs
penieHus KU3HEHHBIX 337a4;

YMEHHUE pacKpbIBaTh COJIEpKaHUE OMOIOTHYECKUX TEPMUHOB U MTOHATHUI: )KU3HB,
KJIETKa, OPraHn3M, MeTaboI13M (0OMEH BEILECTB U MpeBpallleHnue SHEPTUH),
romMeocTas (caMoperyJsiius), ypOBHEBasi OPraHU3alHsl )KUBBIX CUCTEM,
CaMOBOCIIPOU3BEJICHHE (PENPOLYKIIHs), HACIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U
pas3BuTHE;

yYMEHHE U3/1aratb OMOJIOrM4YeCKHe TEOpUH (KJIETOYHAs, XPOMOCOMHAs1, MyTallUOHHAs,
[EHTpaJIbHAs 1I0TMa MOJIEKYJIIpHOH Ouonorun), 3akons! (I'. Menzaens, T. Moprana,
H.. BaBunosa) u yueHus (0 IEHTpax MHOT000pa3us U MPOUCX0XKICHHS KyJIbTYpPHBIX
pactenuii H.M. BaBuiosa), onpenensiTh FpaHUIbl KX TPUMEHUMOCTH K JKUBBIM




crcTeMaMm;
YMEHHUE BJIAJIETh METOAAMU HAYy4YHOT'O T03HAHUsI B OMOJIOTHHU: HAOII0IeHHE U
OIHMCAaHUE )KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUM, OpraHU3alys U IPOBEICHUE
OMOJIOrNYECKOI0 SKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3bI, BBISABICHUE 3aBUCUMOCTH
MEX]y UCCIIEyEMBIMH BETMUNHAMH, OOBSICHEHHUE MTOJTyUYECHHBIX PE3YIbTAaTOB,
HCIOJIb30BAHHBIX HAyUHBIX ITOHITUH, TEOPUIl U 3aKOHOB, YMEHHE J€JIaTh BHIBO/IbI HA
OCHOBAHUU MOJYYEHHBIX PE3YJIHTATOB;

YMEHHUE BBIJEIATh CYIECTBEHHbIE IPU3HAKH BUPYCOB, KJIETOK IPOKapUOT U
9YKapuoOT, OAHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILECTB U IPEBPALLCHHsI SHEPTUHU B KJIETKE, (POTOCHHTE3A,
IUIACTUYECKOr0 ¥ SHEPIeTHYECKOr0 0OMEHa, XeMOCHHTE3a, MUTO03a, MeH03a,
OIJIOZIOTBOPEHMSI, PA3MHOKEHHSI, UHAUBUYalIbHOIO Pa3BUTHsI OpraHu3Ma
(oHTOTEHE3);

yMEHUE NPUMEHATh MOTy4YEeHHbIE 3HAHUS U1 00BSICHEHUS! OMOJIOTHUECKUX
IIPOLIECCOB U SBJICHUM, JUI IPUHATHUS IPAKTUYECKUX PEIICHUH B IIOBCEITHEBHOU
KHU3HHU C 1IeJIbI0 o0ecreyeHns: 6e3011aCHOCTH CBOETO 3/I0POBbs U 370POBbs
OKpYKaroIIMX JI0JIeH, COOJIIOIEHUSI HOPM TPaMOTHOTO IMOBEJEHUS B OKPY Karole
MIPUPOJHOM cpejie, MOHNMaHuEe HeOOXOAMMOCTH UCTIONBb30BaHUS TOCTHIKECHUI
COBPEMEHHOM OMOJIOrUU ¥ OMOTEXHOJIOTHH /U1 PallMOHAIBHOTO
MIPUPOIOIOIB30BAHUS;

YMEHUE pellaTh 3JeMEHTapHble TeHETUYECKHE 3aJaul Ha MOHO- U AUTUOPHIHOE
CKpEILMBaHUE, CLIETNIEHHOE HACJIEJOBaHUE, COCTABIISATh CXEMbl MOHOTUOPUTHOTO
CKpEeLIMBaHUA JJIs IIpeicKa3aHus HaceI0BaHUsl IPU3HAKOB y OpPraHU3MOB;

YMEHHE BBIIOJIHATH J1a00paTOPHBIE U IPAKTHUECKUE PadOThI, COOJII01aTh IPaBUIIa
pu paboTe ¢ yueOHbIM U JJaOOPATOPHBIM 00OPYIOBaHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(DOPMAITHIO OMOJIOTHYECKOTO
COJIep KaHus, BKIIIOUYAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS U3 PA3TUYHBIX HCTOUHUKOB
(cpeactBa MaccoBoi HH(OPMALIUK, HAYYHO-TTOMYJISIPHbIE MaT€pHaIbl), STUYECKUE
acIIeKThl COBPEMEHHBIX UCCIIEIOBaHUI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;
yMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COO0IIEHNUs, 000011as
OMOJIOTNYECKYI0 MH(POPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh
MOHATUMHBIN anmapaT OUOJIOTHH.

[1Py 02

c(OPMHPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME HAYUYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUHU COBPEMEHHOMN €CTECTBEHHO-HAyYHOU KapTHHBI
MHUpa ¥ HaAy4YHOTO MUPOBO33PEHHUSI, O BKJIa/I€ POCCUNCKUX U 3apyOeKHBIX YUCHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEeKa JUIs
pelIeHns KU3HEHHBIX 3aa4;

YMEHHUE pacKpbIBaTh COJIEpKaHNE OMOIOTHYECKUX TEPMUHOB U MOHATHUI: BU]I,
MOMYJISAIMS, TeHO(OH, SBOJIIOLHMS, IBUKYIIHE CUIIBI ((PaKTOPBI) IBOJIIOLIHH,
MPUCIIOCOOTIEHHOCTh OPraHU3MOB, BUI000pa30BaHNE, IKOJIOTHUECKUE (PAKTOPHI,
HKOCUCTEMA, IPOAYLEHThI, KOHCYMEHTBI, PEIyLIeHTHI, LIETIH MTUTaHUs, SKOJIOTHYeCKast
nupamua, OuoreoreHos, onochepa;

yMEHHEe U3yaraTh Ouosiornyeckue reopuu (3BosronnonHas reopus Y. Jlapsuna,
CHHTETHYECKAsi TEOPHs IBOJIIOLINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxoactea K.M. bapa, ueperoBanus r1aBHBIX HallpaBiIeHUM U myTen spomonnu A.H.
CeBeprioBa, yuenus o 6uocdepe B.W. BepHaackoro), onpenensith TpaHUIIbI HX
IIPUMEHUMOCTH K KHUBBIM CHUCTEMAaM;

YMEHHE BIIIETh METOIaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUH: HAOIIOJCHHUE U
OIMCaHME XKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUM, OpraHu3alIys ¥ IpoBeIeHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBUKCHUE TUTIOTE3bI, BBISABICHHE 3aBUCUMOCTH
MEX]y UCCIIEyEMbIMH BEJIMUYNHAMH, OOBSICHEHHUE MTOJyUYEHHBIX PE3YJIbTATOB,




HCII0JIb30BAaHHBIX HAYyYHBIX MOHATUH, TEOPUN U 3aKOHOB, YMEHHE JI€1aTh BHIBOJIBI HA
OCHOBAHUU TOJYYEHHBIX PE3YJILTATOB;
YMEHUE BBIACTATH CYIIECTBEHHBIE TIPU3HAKU CTPOCHUS OMOIOTHIECKUX OOBEKTOB:
BUJIOB, IIOMYJISALMH, IPOILYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOTre€OLIEHO30B U
9KOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACJIECTBEHHOW N3MEHUYMBOCTH,
€CTECTBEHHOI'0 0TOOpa, BH1000pa30BaHMsl, IPUCIOCOOIEHHOCTH OPraHU3MOB,
JeMCTBUS SKOJIOTMYECKUX (PaKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA
SHEPrUM B SKOCHCTEMAaX, AaHTPOIIOTEHHBIX U3MEHEHHUH B DKOCUCTEMAX CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTEOXUMHUECKUX ITUKIOB B buocdepe;
yYMEHHE IPUMEHSTh OJIY4YEeHHbIE 3HAaHU 1 O0BSICHEHUS! OMOJIOTHUECKUX
IIPOLIECCOB U SABJICHUM, U1 IPUHATHUS IPAKTUYECKUX PEIICHUN B IIOBCETHEBHOU
KU3HHU C 1IeJIbI0 o0ecredeHns 6e30I1aCHOCTH CBOETO 3/I0POBbs U 370POBbs
OKpYKaIOIIMX JI0JIe!, COOJIIOIEHNSI HOPM TPAaMOTHOTO IMOBEJEHUS B OKPY KaroLei
IPUPOJHOM cpejie, TOHUMaHUue He0OOXOAMMOCTH UCIIOIb30BaHUS TOCTHKEHUI
COBPEMEHHOM OMOJIOTHH /JIsl PALlMOHAIIBHOTO IIPUPOIOTIONIb30BaHMS;

YMEHUE pellaTh 3JeMEeHTapHble OMOJIOTMYECKUE 33/1a4H, COCTaBIIATh CXEMBbI IepeHoca
BELIECTB U SHEPTUU B dKocHcTeMax (LenH MUTaHus;);

YMEHHE BBIIOJIHATH J1a00paTOPHBIE U MIPAKTHUECKHUE PabOThI, COOJII01aTh IPaBUiIa
pu paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTUYECKH OLIEHUBATh U MHTEPIIPETUPOBATH HH(DOPMAIHIO OMOJIOTHYECKOTO
COJIEpKaHus, BKIIOYAIOIIYIO [ICEBJOHAYYHbIE 3HAaHUS U3 Pa3JIMYHbIX HCTOUHUKOB
(cpencTBa MaccoBoit HH(OPMAINK, HAYYHO-TIONYJISIPHBIC MaTepHaIbI),
paccMaTpuBaTh IN100aJIbHBIE SKOJIOTHYECKHE IPOOIEMbl COBPEMEHHOCTH,
(bopMHpPOBATH IO OTHOIIICHHUIO K HUM COOCTBEHHYIO TIO3HIIUIO;

yYMEHHUE co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLIEHHS, 0000111ast
OMOJIOrMYECKY 0 NH(OPMALIMIO U3 HECKOJIBKUX HCTOUHUKOB, TPAMOTHO MCIIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

B npoyecce oceoenus npeomema «buonozcusy y obyuarowuxca yeieHanpasienHo
Gopmupyiomes yHugepcanbHvle yuebHble Oelcmeus, GKIYAs (YOpMUposanue KomnemeHyul
obyyarlowuxcs 6 obnacmu y4eOHo-uUccie008amenbCKoll U NPOeKmHol 0essmelbHOCmU, KOMopble 8

C8010 04epedb obecneyusam npeemcmeeHHocms opmuposanus oowux komnemenyuii @IOC

CIIO.
Tabmuma 2
Bunb! yHuBepcanbHbIX yUeOHBIX HaumenoBanue OK
N N Konasr OK
JecTBUH

[To3HaBarenbHbIE YHUBEPCAIbHBIC [TnanupoBaTh u pean30BhIBATh
yueOHbIE nercTBUs coOCTBEHHOE TPO(ECCHOHATBHOE U
(popmupoBanue COOCTBEHHOI JUYHOCTHOE pasBuUTHE,
o0pa3oBaTenbHOU CTpaTeruy, OK 03 MPEINPUHIMATENBCKYIO JIEeSTEIbHOCTh
CO3HATEJbHOE ¢dopmupoBaHue B npogeccuoHaTbHON chepe,
00pa3zoBaTeNbHOTO 3ampoca) WCIIOB30BaTh 3HAHUS IO TIPABOBOU H

¢uHaHCOBOU IPaMOTHOCTH B

Pa3MYHbBIX KU3HCHHBIX CUTYAIUsX;
KommyHHKaTHBHBIE CopneilicTBOBaThH COXPaHEHMIO
YHHBEpCaIbHbIC OKpY’Karomien cpensl,
yueOHble JecTBUS (KOJICKTUBHAs pecypcocOepexeHmIo, PUMEHSTh
W UHIWBUAYAJIbHAsl AESATEIbHOCTD OK 07 3HaHUA 00 M3MEHEHUM  KJIMMarTa,
JUIs peleHus yUeOHBIX, MIPUHLIUIIBI OepeKITMBOTO
MO3HABATEIIbHBIX, MIPOM3BO/ICTBA, 3¢ pexTHBHO
UCCIIEIOBATEIbCKUX, MPOCKTHBIX, JIeICTBOBATh B Ype3BBIYANHBIX




npodeccCHOHATBHBIX 3a/1a4) CUTYaIMSIX

PerynaruBHble YHHUBEPCAJIbHbIE BeiOupare crnocoObl pemieHus 3aaay
yueOHbIE JNEUCTBUSA OK 01 npogeccuoHaTbHON NEeATEIIbHOCTH
(uenenosaranue, IJaHUPOBAHUE, IPUMEHUTEIBHO K pa3IUYHBIM
PYKOBOJCTBO, KOHTPOJIb, KOHTEKCTaM;

KOppeKUus, IIOCTPOEHUE O¢ddexTuBHO B3aUMOAEHCTBOBaTH U
WHAUBUYaIbHON OK 04 paboTaTh B KOJUIEKTUBE I KOMaH/IE;
00pa3oBaTeIbHON TPACKTOPHH )

B yenax noocomosku obyuarowuxcs k 6yoyweu npogheccuoHaibHol 0esimeaibHoCmu npu
uzyyeHuu yuebnoco npeomema «buonoeus» zaxnaovieaemcsa ocnosa 0ons gopmuposanus 11K 6

pamkax  peanuzayuu  OOIl  CIIO no cneyuarvnocmu  05.02.01  «Kaprorpadus»
Tabnuua 3
Koapl [IK HaumenoBanue [1K
IK 1.1. AHanmu3upoBath (pakTopbl GOpPMHUPOBAHUS U CBOKCTBA chep
reorpaduuecKoil 000JOUKH.

2. Oprann3aun0uﬂo-MeTonnqeckne JaHHbIC yqeﬁnoro npeamMera

Tabauua 4
PacnpesiesieHne TPy10eMKOCTH Y4eOHOI0 MpeIMeTa 1o BU1aM padoT Mo ceMecTpam
TpynoeMkocTb
Bun yuebHoii paboThl e 10 cemecTpam
Ne 1 No 2
OO0mas Tpy10eMKOCTb Y4eOHOTO IpeaMeTa 34 34
10 y4eOHOMY IUIaHy
AyIMTOPHBIC 3AaHATHS 34 34
B TOM YHUCJIE:
teoperudeckoe oOyuenue (TO) (exkunuu, ceMuHapshI) 17 17
nabopaTtopHble U npaktudeckue 3ansatus (JII13) 17 17
Bua konTpoJs: ader Cv
OLIEHKOM
3. CTpyKTypa U colepxkaHue y4eOHOro npeamera
3.1 CtpykTrypa yueOHOro npeamera
Tabmuma 5
TemaTuyecKui nJIaH
Pa3zgen Bcero B ToMm uncie DODMEL KOHTDOUSE
yueOHOro npeamera 4acoB TO JII3 P P
MopynbHas enuauna 1. buonorus kak 1 1 0
KOHTpOJIbHAs paboTa
HayKa.
MonynbHas eqununa 2. )Kusble 1 0 1 KOHTpOJIbHas paboTa
CUCTEMBI ¥l IX OpTaHM3aITHS.
MonynbHas equanna 3. XUMHUECKUN 6 3 3 KOHTpOJIbHas paboTa
COCTaB M CTPOCHHE KIIETKH.
MonynbHas eqununa 4. 53 3 2 KOHTpOJIbHAst paboTa
Ku3HenesTenbHOCTh KIETKH.
MonynbHas enuanna 5. PazamMHoxxeHue 3 1 2
KOHTpPOJIbHAs paboTa
Y MHIUBHIyaJIbHOE Pa3BUTHE
OpraHu3MOB.




MopynbHas enunauna 6. 5 2 3
HacnenctBeHHOCTE U H3MEHUYUBOCTH
OpPTaHW3MOB.

KOHTpOJIbHast paboTa

MopnynbHas eqununa 7. Cenekuus 3 2 1 KOHTpOJIbHast paboTa
opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

MonynbpHas equHuLa 8. 3 2 1 KOHTpOJIbHast paboTa
DBOJIIOLIMOHHASL OUOJIOTHSL.

MonaynbHas enuauna 9. 2 1 1
Bo3nukHOBEeHME U pa3BUTHE )KU3HU Ha
3emire.

KOHTpOJIbHast paboTta

MonynbHas enuanna 10. Opranusmsl 1 2 1 1 KOHTpOJIbHAs paboTa
OKpY’KaoIIas cpefa.

Monynbnas eaununa 11. CoobuiectBa 3 1 2 KOHTpOJIbHAsI paboTa
Y 9KOJIOTUYECKHE CHCTEMBI.

UTOro

3.2 Copnepxxkanme Moay.Jieid yueOHOI 0o npeamera

MOAVIIb 1

MopnyabHas equnnna 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHUH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U APYTUMU
€CTCCTBCHHBIMU HayKaMHu, (Quiocodueid, 3TUKOW, ICTETUKONM u TpaBoM. Ponb Ouosoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTUHBI Mupa. CucTeMa OMOJIOTHYECKHX HayK.

MeTto1p1 TO3HaHUS )KMBOW IPUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, ONMCAHNE, U3MEPEHUE,
KJaccu(uKaus, MOIEIMPOBAaHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

MopayabHas equnnua 2. JKusble cucTeMbl U MX OPraHu3anus.

XKussle cuctemsl (OnocHUCTEMBbI) Kak MpeaMeT u3ydeHus Ouosnoruu. OTIHYHME >KUBBIX
CUCTEM OT HeOopraHu4eckod mnpupojbl. padorta «lcmonap3oBaHuEe pa3IUYHBIX METOJIOB MpHU
U3y4eHUH OMOJIOTHYECKHX 0OBEKTOBY.

CeoiictBa OuocucteM W UX pa3HooOpa3ue. YPOBHU OpraHU3aIlMU OHOCHUCTEM:
MOJIEKYJIIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJISLHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (OMOTeo1IeHOTHUECKUI), ONOCHEPHBII.

MopnyabHasi equanna 3. XUMHYECKHHA COCTAB M CTPOCHHUE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKU.  XHUMHYECKHE  DIIEMEHTHI: MAaKpO3JIEMEHTBHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMM BOJbI M MUHEpPAJbHBIX BellecTB B kierke. [lojaep:kaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIIOTHI - MOHOMEpHI OenkoB. HezameHnnmeble
¥ 3aMEHHUMbIe aMMHOKHUCIIOTHI. AMUHOKUCIIOTHBIN COCTaB. Y POBHU CTPYKTYpPbI OEJIKOBOM
MOJIEKYJIbI (TIEpBUYHAs], BTOPUYHAs, TPETUYHAS U YETBEPTUUHAS CTPYKTypa). XUMHUUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMM OEITKOB.

®epMeHTHl - Ouosornueckue KaranuzaTopbl. CTpoeHue QepMeHTa: aKTUBHBIM LEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuuss  (epMeHTOB  OT
HEOpPraHMYEeCKUX KaTanu3atopoB.paboTta «M3yueHune KaTaJIMTUYECKOW aKTUBHOCTH (EPMEHTOB
(Ha mpuMepe aMIIIa3bl WK KaTaaasbl)y.

VYrneBoapl: MoHOcaxapuibl (TJIOKO3a, pubo3a U Je30Kcupubo3a), Aucaxapuibl
(caxaposa, JlakTo3a) WM MOJUcaxapulbl (Kpaxmal, TJIUKOreH, IeJUToo03a). buonorunueckue
(YHKIIMH YTJIEBOJIOB.

Jiunuapl: Tpurmuuepuasl, Gocomunuabl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB W JUMHAOB Kak
MCTOYHUKOB DHEPIHH.




Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl - MOHOMEpPBI HYKJIEUHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
GyHKIHH.

[Muronorus - Hayka o kierke. KnerouHas Teopus - mpuMep B3aMMOJEHUCTBUS UACH U
(akTOB B HAYYHOM MO3HAHUU. METO bl U3yUYEHUS KIIETKU.

Knerka xak nenoctHas xuBast cuctema. O0Imue Npu3HaKK KJIETOK: 3aMKHYTasi Hapy>KHast
memOpaHna, mosiekynbl JIHK kak renernueckuil anmnapar, cucteMa CUHTe3a Oelka.

Tunsl KIETOK: 3yKapuoTHyecKas U Ipokapuorhueckas. (OcoOEHHOCTH CTpPOEHUs
npokapuoTuyeckoi kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHne 3yKapuOTHYECKOM KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYpBl KJIETOK - KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIMH.
[Tna3maTudeckas MeMOpaHa, ee¢ cBoWcTBa M (QyHKIuH. lluTommasmMa W ee OpraHOUIBL
OnnomemOpanHble opranonsl kietku: JIIC, anmapar 'onbaxku, 1uzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxneHne MHUTOXOHIPUA U IIACTHI.
Buns! niactun. HememOpaHHbIe OpraHou bl KJIETKH: pUOOCOMBI, KII€TOYHBIN LIEHTP, IEHTPHOIIH,
PECHUYKH, KIyTUKU. DYHKIIMH OpraHOU0B KJIETKU. BrirtoueHusl.

Snpo - perynsaropHslii HeHTp KieTku. CTpoeHue sapa: sjaepHas 000104Ka, KapuoIuia3ma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

Tpancnopt BemecTB B KieTke.pabota «l3yueHue CTpoeHHs KJIETOK pacTeHHUH,
KUBOTHBIX U OAKTEPHIA I0J] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE).

MoayabHas exuHuIA 4. ZKU3He1eATEJIbHOCTh KJICTKH.

OOmeHn BemiecTB, WM MeTaboOIM3M. AccuMwisiius (TUIACTUYECKUM oOMeH) U
JUCCUMMIIALIUSA (3HEPreTUYeCKuil OOMEH) - IBe CTOPOHBI €IUHOr0 Ipolecca Meradonusma. Poisb
3aKOHOB COXPAaHEHHUs BEILLIECTB U SHEPTrUU B IOHUMaHUU MeTadoIn3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBINA U rerepoTpodHbIif. Ponb depmeHToB B 00MeHe
BEILECTB U IIPEBPAILICHUH SHEPTUU B KIIETKE.

®otocunte3. CaeroBas u TeMHoBasg (a3zbl (oTocuHTe3a. Peakuun ¢orocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IJIs )KU3HHU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHHH.

XeMocuHTe3. XeMOCHUHTE3UpYoIIe OakTepuu. 3HAYCHHE XEMOCHHTEe3a MJIsl KU3HH Ha
3emute.

OHepreTuyeckuii oOMEH B  KieTke. PaciienjeHue BeUIeCTB, BBbIIEICHHE U
aKKyMYJIMpPOBAaHUE SHEPTUH B KJIETKe. JTambl sHepreTuueckoro ooMeHa. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peaknun wmatpuunoro cunTe3a. ['enermueckas wuHdopmamus u JHK. Peammzamms
reHeTH4eckoil nHdopMauu B kieTke. I'eHeTndyeckuii koJ U ero cBoiictBa. TpaHckpunius -
maTpuuHblii cuHTe3 PHK. Tpancusmnus - 6uocuntes Oenka. Dtanbl Tpanciasiuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oelka.

Heknerounsie ¢opmbl xu3Hu - BuUpychl. Mcropuss otkpeitus BupycoB (/.U.
WBanoBckuit). OcoOEHHOCTH CTPOEHUS M JKU3HEHHBIN IMKJ BUpycoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepuITa 4emoBeKa
(BUY) - BoszOymutens CIIMJla. OOpaTHas TpaHCKpUILHMS, peBepTraza U HMHTErpasa.
[IpodunakTrka pacipocTpaHeHUs] BUPYCHBIX 3a00JIE€BaHUM.

MonayabHast equHula S. Pa3MHoOXkKeHHe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii nuki, wiaM >KU3HEHHbIM LUK Kietku. Mutepdaza u mmros. Ilpoueccsl,
npoTekaromue B uHTepdaze. Perumkanus - peakumus marpuunoro cuHresa JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op - KapuOTHUIl. JIUIUIOMIHBIA W TalJIOWJAHBIA XPOMOCOMHBIC
Habopel. XpoMaTuapl. LluTomoruueckue OCHOBBI Pa3MHOXKEHHUS M MHIWBUAYAIBHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenue knerkun - muto3. Cragum muros3a. I[Ipouecchl, mpoucxoisiue Ha pasHbIX
CTaauAX MUTO3a. bronoOrnuecKknii CMbICI MUTO3A.



[IporpamMmmupyemas rudesnp KJISTKH - allonTo3.

@opMbl  pa3MHOXKEHHSI OpPraHU3MOB: Oecrojioe u T1osioBoe. Buasl  Gecronoro
pPa3MHOXKEHUSA: JeJIEHUE HaJBO€, MOYKOBAHUE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JUIS
CEJIEKLIUH.

[TosioBOE pazMHOXKEHUE, €70 OTIIMYMSA OT OECIOIOTO.

Meito3. Cranuu Mmeiiosa. IIpoueccel, mpoucxonsimue Ha craausx Meiosa. [loBengenue
XpoMocoM B Mero3e. Kpoccunrosep. brosgornyeckuii CMbICI U 3HaYEHUE MEN03a.

I'amerorenes - npouecc 00Opa3oBaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIE JKene3bl:
ceMeHHHUKU W sngHuKU. OOpa3oBaHWE W Pa3BUTHE IMOJIOBBIX KJIETOK - TaMmeT (CIepMaTo30uI,
AllIeKJIeTKa) - crepmaroreHe3 © ooreHe3. (OCOOEHHOCTH CTpPOEHHUS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanpHoe pa3Butue (OHTOTeHEe3). OMOpHOHANIbHOE pa3BUTHE (IMOPHOTEHE3).
Oranbl 3MOPHOHATBHOTO PA3BUTHUS Y IMO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHWE, TacTPYJISIus,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATBHOIO PA3BUTHUS: HPSIMOE,
HerpsiMoe (JTMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIE
BBI3bIBATH BPOXKJACHHBIE YPOJCTBA.

Poct u pa3zButue pacrennil. OHTOreHe3 IBETKOBOIO PACTEHMsI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHSL.

pabora «HaOmoneHne MuTO3a B KIETKaXx KOHYMKA KOpELIKAa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax.

pabora «M3yueHue CTpOEHHUs MOJOBBIX KJIETOK HA TOTOBBIX MUKPOIIpENapaTaxy.

MoayabHas exuHuIa6. HacieicTBeHHOCTh M H3MEHYMBOCTH OPTaHM3MOB.

[Ipenmer u 3agaum reHetuku. McTopus pa3BuUTHsS TEHETUKU. Ponp LUTOJNIOTMU U
HSMOPHUOJIOTHUY B CTAHOBJICHUU T€HETHKHU. BKI1ag poCCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeTroasl TeHeTHKH (THOPUIOJOTUYECKHM, I[MTOTCHETHYECKUH, MOJICKYJISIPHO-
reHeTudeckuii). OCHOBHbIE T'€HETUYECKHE OHATHUS. [ eHeTnyeckas CUMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpEeIIMBaHHII.

3aKOHOMEPHOCTH  HACIeAOBaHUs NPU3HAKOB, YyCTaHOBIeHHble [.  MeHnaenem.
MonoruOpuaHoOe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEpBOTO MokoJyieHus. [IpaBuino
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe u
HEMOJIHOE JOMUHHUPOBAHHUE.

JlurubpugHoe CKpelMBaHHE. 3aKOH HE3aBUCHMOTO  HACJeIOBaHUS  MPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI JAUTUOPUAHOTO CKpENIMBAHUSA. AHAIM3UPYIOIIEE CKPEIIMBAHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEIeIeHHsI TEHOTUTIA OCOOU.

CuemnnieHHoe HacnefoBaHue mpusHakoB. Pabora  T. Moprana no crHemieHHOMY
HacJe10BaHHIo TeHoB. HapyIieHue clienyieHusi TeHOB B pe3yJibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasi TEOpUS HACIIECTBEHHOCTH. | eHeTHuecKre KapThl.

I'enetuka nmona. XpoMOCOMHOE OIpEEICHHE Moda. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHsie W reTeporaMeTHBIE OpraHuW3Mbl. HacimemoBaHue TPU3HAKOB, CIETUICHHBIX C
IOJIOM.

N3menunBocTh. Buapl M3MEHUMBOCTH: HEHACJCACTBEHHAss M HacleACTBEeHHas. Poib
Cpeasl B HEHACJIEICTBEHHON  M3MEHYMBOCTH.  XapaKTEepUCTUKA  MOAU(PUKAIMOHHON
W3MEHYMBOCTH. BapwanwoHHBIA psii U BapuanuoHHas KpuBas. Hopma peaknum mnpu3HaKa.
KonuyecTBeHHbIE M  KAaueCTBEHHbIE TNPU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOAU(UKAITMOHHONW U3MEHUYUBOCTH.

HacnencreenHnasi, iy reHOTHIIMYECKAsl, ©3MEHUYUBOCTh. KOMOWHATUBHAS N3MEHUYHUBOCTbD.
Meiio3 W TOJIOBOM TMpoOIeCC - OCHOBA KOMOWHATHMBHOM W3MEHYMBOCTH. MyTalmoHHas
U3MEHUYUBOCTh. Kiaccuukamuss MyTanuii: TeHHBbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluid. MyTtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSAJAOB B HACIIEICTBEHHON
n3MenunBoctyu H.U. BaBuiosa.

BresnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.



I'enetnka uenoBeka. Kapuorun demoBeka. OCHOBHBIE METOJBI T'€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYECKUH, OMOXUMUYECKHH, MOJEKYJISPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNICeHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio II1IIP-ananmmu3a. HacnencTBeHHble 3a0o0ieBaHUS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON  MpPeIpacroiokKEeHHOCTHIO,
XxpoMocoMHbIle Oone3Hu. Comaruueckue W TreHepaTuBHble MyTanud. CTBOJIOBBIE KIIETKH.
[TpunHuMIBI 3710pOBOrO 00pa3a >KU3HH, IUArHOCTUKU, MPO(UIAKTUKUA U JICYEHUS T€HETHUYECKHUX
Oone3Hell. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

pabora «M3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO W JAUTHOPUIHOTO CKPELIMBAHUS Y
Jpo30(UIIbl HA TOTOBBIX MUKPOIpEapaTaxy.

pabora «3yuenne MOAM(DUKANMOHHOW HM3MEHYMBOCTH, MOCTPOCHHE BapHUAIMOHHOTO
psia U BapUallMOHHOW KPUBOI.

paboTa «AHanu3 MyTauui y 1po30¢puiibl Ha FTOTOBBIX MUKpOIIpEnapaTax.

pabota . «CocTaBieHue 1 aHaJIN3 POJOCIOBHBIX YEIIOBEKAY.

MopnyabHas equanna 7. Cenexkuust oprann3mMoB. OCHOBBI 0MOTEXHOJIOTMH.

Cenekius Kak HayKa M Mpolecc. 3apoxkKIeHHe CelIeKINH U noMecTukaus. Yuenue H.M.
BaBunoBa o meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTYypHBIX pacTeHuid. LleHTph
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METO/Ibl CeNIEKIIMU. MaccoBbIi M MHAMBUYyaJIbHBIM OTOOPBI B CENEKIUU
pacteHuil U KUBOTHBIX. OlLleHKa SKcTephepa. bIu3KopoICTBEHHOE CKpelIBaHue - WHOPHUIAMHT.
Uwucras nuaus. CkpenwBaHWEe YWCTBIX JIMHHWNA. [erepo3wc, wWiauM THOpHIHAsS CHIIA.
Hepoacteennoe ckpemmuBanue - ayTOpuaunr. OTnaneHHas TUOpHIM3alUsg U €€ YCIHEeXH.
N cKyCCTBEHHBI MyTareHe3 W MOJYyYEHHUE MOJUILIOUAO0B. J{OCTHIKEHHUS CEJIEKUUH PaCTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib Npou3BoAcTBa. ['eHHas HMH)KeHepHs. OTanbl CO3/JaHUA
pexomOuHanTHOM JIHK u Tpancrenneix opranuszmoB. Knerounas umxeHepus. Kierounsle
KyJbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHUl. KiIoHMpOBaHKWe BBICOKOIIPOYKTHBHBIX
CENIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJOIMYecKHe M 3Tudeckue npobiembl. MO -
FeHETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

Okckypeusi «OCHOBHBIE METOJBI U JOCTHUXKEHMS CEJIEKLIUU PACTEHUN W KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, 1a00paTOPUIO arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

MopayabHasi eauHunA 8. IBOIOIHOHHAS OHOJIOTHS.

[Ipennocsiiku BO3HUKHOBEHMS JBOJIIOLMOHHOM TEOpUHU. DBOJIOLUOHHAS TEOPUS MU €€
MecTO B Orosoruu. BiusHue 3BOIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHU U APYTUX HAYK.

CunerensctBa »BoyOLMU. laneoHTONOrMUECKHE: MOCIEAOBATENBHOCTD IOSBIECHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOINCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoncTBo
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

DOMOpHOIOrHYecKre: CXOACTBA U pa3inuus >MOPHOHOB pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MTyTeH Y BCEX OPTaHU3MOB.

OpomononHass Teopuss Y. JlapBuHa. IIpennoceulku BO3HUKHOBEHHS JapBUHHU3MA.
JIBIoKymime CHibl  3BOJIIOUMH BUAOB 1o JlapBuHy (M30BITOUYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpEeJeNIeHHas W3MEHYMBOCTh, OOpb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBoonnn (CTD) u ee OCHOBHBIE TIOJIOKECHHUS.

Muxkposomtorus. [Tomynsanus kak eIMHUIA BUIA U 3BOJIOLUY.

JiBukymire cuibl ((pakTophl) BOJIOLUUA BUIOB B Mpupoae. MyTallMOHHBIN Mpolecc U
KOMOWHATUBHAsT HM3MEHYMBOCTh. IlomynsnuoHHBIEe BONHBI W Jpeid reHoB. M3omsamus u
MUTPALUS.



EcrectBennplii otO0p - Hampapisitonuii ¢daktop sBoonud. POpMBI €CTECTBEHHOTO
otbopa.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yibTarT  3Bojouud.  [Ipumepsr
nprucnoco0IeHni y opranu3MoB. ApoMopQO3bl U HAMO0AAANI TAIUH.

Bun u Bumoo6pazoBanue. Kpurepuu Buma. OcHoBHbIe (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, IKOJIOTHIECKOE.

Maxposomonusi. @opMbl 3BONIONUH: (QuUIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHasl,
napasuienapHasi. HeoOpaTuMocCTh 3BOMIOIMH.

[Ipoucxoxaenue  OT  HecHEUAIM3UPOBaHHBIX  nOpenkoB.  [Iporpeccupyromas
cnenuanusanus. AganTuBHas pajananus.

pabota «CpaBHEeHUE BUA0B 10 MOP(OIOTHIECKOMY KPUTEPHIO».

pabora «OmnucaHue NPUCIIOCOOIEHHOCTH OPraHU3Ma M €€ OTHOCUTEIILHOTO XapaKTepay.

MoayabHasi exuHMIA 9. Bo3HMKHOBeHHE M pa3BUTHE "KU3HU Ha 3eMJie.

JloHayuHble NIpeICTaBICHUS O 3apOXKICHUU KU3HU. HayuHble runoTe3pl BO3HUKHOBEHUS
JKU3HM Ha 3emuie: aOHoreHe3 M MaHCIepMus. XUMUYecKas 3BONIONUS. AOUOTEHHBIM CHUHTE3
OpraHMYECKHUX  BEIECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOJATBEPXKIECHUE
XUMUYECKOW 3BoJiron. HavdanbHble 3Tanbl Ononorudeckoit sBostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MeOpaHHBIX CTPYKTYp U BO3HUKHOBEHHUE NMPOTOKJIETKHU. [lepBble KIETKH M HUX
3BoItoLHs. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

PasButne xu3Hu Ha 3emse 1no 3pam u nepuojgam. Karapxeil. Apxeiickag u
npotepo3oiickas 3pel. Ilaneo3oiickas spa M €€ NEPHOJbI: KEMOPHHCKUHA, OpPJTOBUKCKHUH,
CUJIypUNCKHUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3o30iickas 3pa U ee epuoibl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3oiickast 3pa 1 ee nepHro/ibl: MaJIEOreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KJIMMaTa U IeoJOrH4ecKuX IpoueccoB. OCHOBHBIE 3Tallbl ABOJIIOLHAN
PacTUTENBHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHH U >KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII KUBbIX OPTaHU3MOB.

Cucrema opraHM4ecKoOro Mupa Kak oTpakeHue 3BooINH. OCHOBHbBIE CUCTEMATUYECKUE
CPYIIIBl OPraHU3MOB.

OBonronusl  4yenoBeKa. AHTpONoJioTMs Kak Hayka. Pa3BuTue mnpejacraBieHUl o
IIPOUCXOXKIECHNUHN YelloBeKa. MeToIbl M3ydeHus: aHTpornorene3a. CXoAcTBa U pa3nyMsl 4eJI0BeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETTOBEKA.

JBwxyume cunbl (dakTopsl) aHTpororeHneza. HacieacTBeHHass M3MEHUYMBOCTh U
ecTecTBeHHbIH 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYAUIl TpyZa, MBILIUIEHUE,
peub.

OcCHOBHbBIE CTaJMM W BETBU SBOJIIOIMH YEJIOBEKA: aBCTPATIONMUTEKH, YeIOBEK yMeblH,
Yenosek npsaMmoxondmui, YenoBexk HeaHaepranbckui, Yenosek pasymubid.  Haxonku
MCKOMAaeMbIX OCTATKOB, BpPEMsI CYyIIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIME PAChl: €BpOINEOUIHAs (€Bpa3uiickas), HErpo-
aBcTpajioujiHasg  (dKBaTOopualbHasg), MOHTOJOUJHAsA  (a3uaTcKO-aMepuKaHckas). YepTsl
MPUCTIOCOOJIEHHOCTH TPEJACTaBUTENEeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBO yenoseueckux pac. Kpuruka pacuzma.

pabota «/3y4eHne nCKonaeMbIX OCTATKOB PACTEHUI U dKUBOTHBIX B KOJUIEKIIMSIX).

Moayabnas exuauna 10. OpranusMbl 1 OKpYKaoUias cpeaa.

DKoJjorusi Kak Hayka. 3ajayd W pa3fenbl dKOJOrMH. MeTolbl 3KOJIOTHYeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHHMsI ~ OpPraHU3MOB:  BOJAHAs, HA3eMHO-BO3AYyIIHAs,  ITOYBEHHAas,
BHYTPUOpPraHU3MEHHasl.

Oxonornueckue (akropel. Knaccudukanus sxomorudeckux (HhakTopoB: aOMOTHUYECKHE,
OMOTHYECKUE U aHTPOIIOTeHHBIE. JleiCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

3ansTue3l



AbGuoTtnueckue  (GakTopbl:  CBET, TEMIEparypa, BIaXHOCTb. doTonepunoausm.
[TpucnocoOneHus OpraHu3MoB K JEHCTBUIO aONOTHYECKHX (haKTOPOB. bruojgornueckue puTMel.

buornueckne dakropel. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLHS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, kooneparus, MyTyaJiu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJIeOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OMOTHYECKHUX
B3aUMOJICHCTBUI JJISl CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU nomnyasanud. OCHOBHBIE I10Ka3aTesd IOIYJISALUH:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YHCJICHHOCTH HOIYJISILUY U €€ PETYJIISALMSL.

pabota «Mopdosornueckue 0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT OOUTAHUSY.

pabota «BnusHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa».

pabora «[loxcyer IIOTHOCTH MOIMYJISIUA Pa3HbIX BUIOB PACTCHHII.

Moayabnas exuauna 11. Cood1ecTBa 1 3K0JI0ru4ecKre CuCTEeMbI.

CooOmiectBo  opraHu3mMoB -  OuoneHo3. CrTpykTypsl  OuOIIEHO3a:  BUOBAs,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). [lonaTtne 00 skocucTeMe M OHOreoIeHO3E.
@OyHKUMOHANIbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbI, KOHCYMEHTBI, PEIyLECHTHI.
KpyroBopor BemecTB M TOTOK SHEprud B dKocucteme. Tpoduyeckuwe (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIHUS. ODKOJIOTHYECKHE MHPAMHIBL: TPOJYKIHH, YWUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHCTEM: YCTOHYMBOCTb, CAMOPEryJisLus, pazsurue. CyKkueccus.

[IpupoaHble SKOCHUCTEMBI. DKOCHUCTEMBI 03€p MU peK. ODKOCHUCTEMAa XBOMWHOIO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpOIIOTEHHBIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pO03KocUCTeMBI. buosoruueckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpaszue kak (axtop ycroiunBoctu skocucteM. CoxpaHeHne OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYyenne B.M. Bepnanckoro o Ouocdepe. I'panuibl, coctaB M CTpyKTypa Ouocdepsl.
Xusoe BemectBo u ero gyHkuuu. OcoOeHHOCTH OHocdepbl Kak II00aJbHOW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BemiecTB U OMOT€OXMMHMYECKHE IMKJIBI 3JIEMEHTOB (YIJIepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Ouochepe 3emiun. AHTPONOreHHble U3MEHEHUs B Ouocdepe.
['moGasibHBIE HKOJIOTUYECKUE TTPOOTIEMBI.

CocymecTBoBaHue npupoAbl U dYenoBedecTBa. CoxpaHeHue OMOpa3HOOOpasusi Kak
OCHOBa ycroiumBocTH Onocepsl. OCHOBAa pPAIMOHATBHOTO YIPABICHUS TMPUPOIHBIMU
pecypcamu U UX UCTOIb30BaHue. JlOCTHXKEHHsI OMOIOTUU M OXpaHa IPUPOIbI.

3.3 JIeKIIMOHHBIH KypC

Tabmauma 4
CopaeprxaHue JICKIHOHHOTO Kypca (CeMHHAPOB)
Ne moayast u
Ay ! Buna! Kou-
Ne MOAYJIbHOM
Ne u Tema Jekuuu (ceMruHapa) KOHTPOJILHOIO | BO
1/n | eTMHUIBI Y4eOHOTr0
MEpPONpPUSATHSI | YACOB
npeaMera
Moayns 1.
MonaynbHas Jlekuus 1 buonorusa kak Hayka. CBs3b 1
| | cAmHHLA l. O1osIoruM ¢ 00IIECTBEHHBIMH, KOHTpPOJIbHAs
buonorus xak TEXHUYECKUMHU U APYTUMU pabota
HayKa. €CTECTBCHHBIMH HAYKaAMHU,

'Bu MepONPUSITHS: TECTUPOBAHHE, KOJUIOKBHYM, 3a49€T, K3aMEH, IPYTOe



n/n

Ne mopyns n
MOYJIbHOM
eIMHUIbI y4e0OHOr0
npeamMera

Ne u Tema exkunm (ceMUHapa)

Bux!

KOHTPOJILHOT0
MeponpusTus

Koa-
BO
4acoB

bunocodueit, STUKOM, ICTETUKON U
npaBoM. Poib Guosioruu B
(GhOopMUPOBAHUN COBPEMEHHOU HAy4IHOI
KapTuHbl Mupa. Cucrema
Ouonoruueckux Hayk. MeTosl
MIO3HAHUS )KUBOK MTPHPOTBI
(HaOnroieHHe, YKCIIEPUMEHT, OMTMCaHUE,
u3MepeHue, Kiaccudukanus,
MOJICTTUPOBAHUE, CTATUCTHICCKAS
00paboTKa JaHHBIX).

MopnynpHas
equuuna 2. JKusnie
CHCTEMBI U UX
OpraHu3aIus.

MonaynbHas
eIMHHIIA 3.
XUMHYECKHM COCTaB
U CTPOEHHUE KJIETKH.

Jlexiust 2 XUMHUYECKUH COCTaB KIIETKH.
XHUMHUYECKHE 3JIEMEHTHI:
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI.
Bona u MmuHepaabHbIE BEIIECTBA.
@DYHKIIMU BOJBI U MUHEPATHHBIX
BelecTB B kieTke. [lognepxkanue
OCMOTHYECKOT0 OaaHca.

Jlexuust 3 YriieBoJibl: MOHOCAXapHU bl
(rmroko3a, pubo3a u ae30kcuprdo3a),
Jcaxapuibl (caxaposa, JJakTo3a) U
NoJIcaxapuabl (Kpaxmall, TIHKOTeH,
HeIIroo3a). buonornueckue pyHkunu
yTI€BOAOB. JIMTIMIBL: TPUTIIUTIEPUIBI,
dbocdomunuabl, CTepouIbl.
I'unpodunsHO-ruApOoPOOHBIE CBOMCTBA.
buonoruueckne pyHKINHU JTUTH]IOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB 1
JIMIKJ0B KaK HCTOYHUKOB YHEPTHUHU.

Jlexnus 4 TUIIBI KIETOK:
AYKapUOTHYECKasi U IPOKAPUOTUUECKAS.
OcoOeHHOCTH CTPOCHUS
MpokapruoTuuecko kietku. Knerounas
cTeHka 6aktepuil. CTpoeHue
AYKapuOTHYECKOH KIeTKH. OCHOBHBIE
OTJIMYMSI PACTUTEIIBHOM, ) KUBOTHOMN 1
IpUOHOI KJIETKH.

KOHTPOJIbHAA
pabota

MonaynbHas
enuHuna 4.
KusHenesareapbHOCTE
KJIETKH.

Jlexuusa 5 OOMeH BelecTB, HIIN
MeTa00au3M. ACCUMUISAIINS
(TutacTrueckuii oOMeH) 1
JTUCCUMILIALUS (PHEPTETUUECKUN
00MEH) - IB€ CTOPOHBI ETUHOTO
nporecca merabonusma. Poib 3akOHOB
COXPAHCHHUS BEIIECTB ¥ SHEPTHUHU B
MMOHUMAaHUK MeTaboau3Ma. THIIB

KOHTPOJIbHAs
pabora




n/n

Ne mopyns n
MOYJIbHOM
eIMHUIbI y4e0OHOr0
npeamMera

Ne u Tema exkunm (ceMUHapa)

Bux!

KOHTPOJILHOT0
MeponpusTus

Koa-
BO
4acoB

oOMeHa BelIecTB: aBTOTPOGHBINA U
rerepoTpodHsIid. Pois dhepmeHTOB B
0oOMeHe BEIIECTB U IPEBPALCHUN
DHEPIUU B KJICTKE.

Jlexuus 6 DHEpreTuuecKkuii 0OMEH B
KJeTke. Pacuiernienue Beniecrs,
BBIJICTICHUE U aKKYMYJTHPOBAHHE
SHEPrUM B KJIETKE. DTallbl
dHEpreTHYecKoro oomMena. ['mkomnms.
bposxxenue u ero Bunsl. Kucnoponnoe
OKHCJICHHE, I KJICTOYHOE JIBIXaHHE.
OxucnutensHoe GochopunupoBaHue.
D} PeKTUBHOCTH IHEPTETUICCKOTO
oOMeHa.

Jlexuwmst 7 Heknetounblie (hOpMBbI )KU3HA
- BUpYChl. MlcTopus OTKPBITUSL BUPYCOB
(1.1. BaroBckwmit). OcobeHHOCTH
CTPOEHUS M KU3HEHHBIN LUKl BUPYCOB.
bakrepuodaru. bonesnu pactenuit,
JKUBOTHBIX U YEIIOBEKA, BhI3bIBAEMbBIC
BUpycamu. Bupyc nmmynoxneduimra
yenoseka (BHUY) - Bo3Oynurtensb
CIIM/a. OOpatHas TpaHCKpUILIKS,
peBepTasa u unTerpasa. [lpodpunaktuka
pacrpoCcTpaHeHHs BUPYCHBIX
3a00J1eBaHU.

MonaynbHas
eTMHNIA 5.
PasmHoxenue u
WHIUBUyaTbHOE
pa3BUTHE
OpraHu3MOB.

Jlexuusa 8 KineTouHBINH UK, TN
JKU3HEHHBIN IUKI KIeTku. UHTepdasza u
MuTo3. [Iporeccel, nporekarnme B
unTepdaze. Pernmukarnus - peakius
maTtpuyHoro cuntesza JIHK. Ctpoenue
XpoMOcoM. XPOMOCOMHBIN HAbOP -
KapuoTun. JUIionaHbIi 1
TaruIONIHBIN XPOMOCOMHEIE HA0OPHI.
Xpomatuasl. [{luronornyeckne OCHOBBI
Pa3MHOKEHUS U UHJIMBUIYaTIbHOTO
pa3BUTHS OpraHU3MOB. JleJleHne KIeTKU
- muto3. Ctaguu muto3a. [Iponeccsi,
MIPOUCXOJISIINE HA PA3HBIX CTAJIUSIX
MHTO3a. BHOJIOrMYeCKHi1 CMBICIT
muto3a. [Iporpammupyemas rudenn
KJIETKH - arloITo3.

KOHTpPOJIbHAs
pabora

MonaynbHas
enuHuIa 6.
HacnencTeeHHOCTE
1 U3MEHYHUBOCTH
OpraHU3MOB.

Jlexuus 9 [IpenmMer u 3a1a4u TEHETUKHU.
Hcropus pa3Butusa reHetuku. Posib
IIATOJIOTHU ¥ SMOPHOJIOTHH B
CTaHOBIICHUH I'CHETHKH. BKiay
POCCHICKUX U 3apyOeKHBIX YUCHBIX B
pa3BUTHE TEHETUKU. MeTOIbl TeHETUKHI

KOHTPOJIbHAS
pabota




n/n

Ne mopyns n
MOYJIbHOM
eIMHUIbI y4e0OHOr0
npeamMera

Ne u Tema exkunm (ceMUHapa)

Bux!

KOHTPOJILHOT0
MeponpusTus

Koa-
BO
4acoB

(ruOpUAOTOTUYECKHHA,
UTOTEHETHYECKUA, MOJIEKYJISIPHO-
reHetTudeckuii). OCHOBHBIE
reHeTUYEeCKUe MOHATHUS. | eHeTHnueckas
CHUMBOJIMKA, UCIIOJIb3yeMasi B CXeMax
CKpeIIMBaHUI. 3aKOHOMEPHOCTHU
HaCJIE0BAHUS TPU3HAKOB,
ycTaHoBiieHHbIE ['. Menaenem.
Monoru0puaHoe ckpenmBanue. 3aKkoH
eAMHO00pa3ust THOPUIOB TIEPBOTO
nokosneHus. [IpaBmino JOMUHUPOBAHMS.
3aKOH pacileIIeHUs IPU3HAKOB.
I'mnoresa uncrorsl ramer. [lonHoe u
HEMOJIHOE JOMUHHUPOBAHHUE.

Jlexuus 10 XpoMocoMHasi Teopust
HaCJIeICTBEHHOCTH. | 'eHeTnueckue
Kapthl. ['eHeTnka nosa. XpoMOCOMHOE
orpeieNieHue 1noya. AyToCOMbI U
II0JIOBBIE XPOMOCOMBI. [ 'OMOrameTHbIe
U reTeporaMeTHble OPraHUu3MBI.
Hacnenosanue npusHakos,
CLEIUICHHBIX C MOJIOM.

MonyneHas
equHUIa 7.
Cenexnus
OpPTraHHU3MOB.
OCHOBEI
OMOTEXHOJIOTHH.

Jlexuus 11 Cenekuus Kak Hayka U
nporuecc. 3apoXkKIeHUE CEJIEKINH U
noMectukanus. Yuenue H.M. BaBuioBa
0 LICHTPAX IIPOUCXOKICHUS U
MHOT000pa3us KyJIbTypHBIX PACTEHUH.
L{eHTpBI IPOUCXOKIACHUSA JOMALIHUX
*KUBOTHBIX. COPT, MOpO/Ia, IITAMM.
CoBpeMEHHBIE METOABI CEJIEKIINH.
MaccoBblil 1 UHIUBUYaIbHBIA OTOOPHI
B CEJICKLIMM PACTEHUN U KUBOTHBIX.
OrneHka 3KcTepbepa.
biM3K0pOACTBEHHOE CKPELIUBAHUE -
uHOpuAUHT. YucTas TuHUS.
CkpelBaHue YUCTHIX JIMHUM.
['etepo3suc, niau rubpuaHas cuia.
HeponcrBenHoe ckpeluBaHue -
ayTOopuaunar. OTHaneHHas
rUOpHUIN3AIHS U €€ YCIIEXH.
HcKyccTBEHHBIN MyTareHes u
[IOJIyYEHUE TOJIUIIIONA0B. JIOCTHKEHUS
CEJICKIIMM PAaCTCHUM, )KUBOTHBIX U
MHUKPOOPraHU3MOB.

Jlekng 12 buoTexHoI0rusa Kax
OTpacib IPOU3BOACTBA. [ eHHas
MH)XXCHEpUs. DTalbl CO3AaHUA
pexomOuHanTHOU JIHK U TpaHcreHHbIx

KOHTpPOJIbHAA
pabota




n/n

Ne mopyns n
MOYJIbHOM
eIMHUIbI y4e0OHOr0
npeamMera

Ne u Tema exkunm (ceMUHapa)

Bux!

KOHTPOJILHOT0
MeponpusTus

Koa-
BO
4acoB

opranu3moB. KieTouHas nHxeHepusi.
KrneTouHsie KylIbTypBHlI.
MUKpOKIJIOHAIBHOE PA3MHOXKEHUE
pacrenuii. KitonupoBanue
BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO035HCTBEHHBIX OPraHU3MOB.
DKOJIOTUYECKUE U ITHUECKUE
npobaemel. MO - renernyecku
MOANGUIIMPOBAHHBIC OPTAHU3MBI.

MonaynbHas
eIMHHIIA 8.
OBOIIOIMOHHAS
OuoorHs.

Jlexuus 13 [pennocbuiku
BO3HMKHOBEHUS 3BOIIOIIMOHHOM
TEOpPHH. DBOJIIOLIMOHHAS TEOPUS U €€
MecTo B Onosnoruu. BiusHue
HBOJIIOL[MOHHOMN TEOPUHU HA PA3BUTHE
OMOJIOTHH U APYTUX HAYK.
CBuaeTEenbCTBA HBOIOLUH.
[TaneoHnTonOrNYECKHE:
[0CJIEI0BATEIbHOCTD MOSABICHUS BUIOB
B [TAJIECOHTOJIOTUYECKOMN JIETOIIUCH,
nepexoiHble (POPMBI.
buoreorpaguyeckue: cxoacTBo U
paznuuue ¢ayH u GIop MaTepUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE:
CXOJICTBA U pa3InyMsi SMOPHUOHOB
pa3HBIX BUJOB MTO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHUE!
TOMOJIOTHYHBIC, aHAJOTHYHBIE,
PYIMMEHTapHbIE OPTaHbl, aTABU3MBI.
MonekynsipHO-0MOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIE/ICTBEHHOCTH U OCHOBHBIX
METa0OJIMYECKUX MyTeHl y Bcex

OpraHNu3MOB. DBOIIOLMOHHAs Teopus Y.

Hapsuna. IIpennoceuiku
BO3HUKHOBEHHUS JapBUHU3MA.
JIBIOKyIIIME CUITBI 3BOJIIOLIMU BUJIOB 110
HapBuny (M30BITOYHOE PA3MHOXKEHUE
IIPY OIPAaHUYEHHOCTH PECYPCOB,
HeolpeeNeHHass H3MEHYUBOCTb,
6opnOa 3a cyIiecTBOBaHUE,
€CTEeCTBEHHBII 0TO0p). CHHTEeTHYEeCKast
teopus »Bomtonuu (CTI) u ee
OCHOBHBI€ MOJIOKEHHSL.

Jlexuus 14 MukposBOIIOIUSI.
[Tomymsius kak eAMHULIA BUJA U
ABOJIIOLMHU. J[BIDKYIIME CUIIBI
(axTOpPBI) IBOIFOITUHN BUIOB B
npupoje. MyTauMoOHHBIN IpoLece U

KOHTPOJIbHAA
pabota




n/n

Ne mopyns n
MOYJIbHOM
eIMHUIbI y4e0OHOr0
npeamMera

Ne u Tema exkunm (ceMUHapa)

Bux!

KOHTPOJILHOT0
MeponpusTus

Koa-
BO
4acoB

KOMOWHATHBHAs U3MEHUYHUBOCTb.
[TonynsiiiOHHBIE BOJTHBI U Aped
reHoB. M3ossiius u murpanus.
EcTecTBenHbIl 0TOOD - HANTPABIAIOMIUN
dakrop sBomonun. Oopmbl
€CTECTBEHHOT0 0TOOpa.
[Tprcnoco0aeHHOCTh OPraHU3MOB Kak
pe3ynbTat 3Bostouuu. [Ipumepst
MIPUCTIOCOOJICHUH Y OPraHU3MOB.
Apomopdo3bl U HIMO-aJanTAL|H.

MonaynbHas
equHuIa 9.
Bo3ankHOBEHNE U
pa3BUTHE KU3HU HA
3emie.

Jlexuus 15 JloHayuHble IpeICTaBICHUS
0 3apOoKIeHUN Ku3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHMSI )KU3HU Ha
3emiie: abUOreHe3 U MaHCIePMHUS.
Xumuueckas SBOJIIONUS. AOHOreHHBIN
CHUHTE3 OPraHMYECKHUX BEILECTB U3
HEOPraHUYECKUX. DKCIEPUMEHTAIbHOE
MOATBEPKICHUE XUMUYECKON
3BOJOIMU. HavanpHbIe 3Tarbl
Ouonoruueckoi aBoouuu. ['unoresa
PHK-mupa. ®opmupoBanue
MeOpaHHBIX CTPYKTYp U
BO3HMKHOBEHHE ITPOTOKJIETKH. [IepBrie
KIIETKU ¥ MX DBOJIIOLUS.
®opMHUpOBaHNE OCHOBHBIX I'PYIIIT
JKUBBIX OPTraHU3MOB. Pa3BuTne Ku3HU
Ha 3emuIe 110 paM U Mepruoam.
Karapxeii. Apxeiickas u
npotepo3orckas 3psl. [laneozoiickas
9pa U ee MepuoIbl: KeMOPUICKUH,
OpPJIOBUKCKHM, CUITYpUHCKHIA,
JIEBOHCKHM, KAMEHHOYTOJIbHBIN,
nepMckuii. Me3o30iickas spa u ee
MIEPUOJIbL: TPUACOBBIN, IOPCKHUIA,
MenoBou. KaliHo3oiickas 3pa u ee
[IEPUOJIBL: N1AJIEOTEHOBBIN, HEOT€HOBBIN,
AQHTPOIIOr€HOBBIN. XapaKTepHUCTHUKA
KJINMATa U F€OJIOTMYECKUX MTPOLIECCOB.
OCHOBHBIE 3TaIbl YBOITIOLNA
PacTUTEIBHOTO U KMUBOTHOTO MHPA.
ApomMopdo3bl y paCTeHHI U KUBOTHBIX.
[losiBneHue, pacBeT U BEIMUPaHUE
TPYIII )KUBBIX Opranu3MoB. Cucrema
OpPraHMYECKOI0 MUpPa KaK OTpaKEHUE
spostrori. OCHOBHEIE
CHUCTEMAaTUYECKHE IPYIIIbI OPraHU3MOB.

KOHTPOJIbHAS
pabora

10

MonaynbHas
equnauma 10.

Jleknus 160konorus kak HayKa. 3agadu
Y pa3zelibl SKOJOTUU. MeToabl

KOHTPOJIbHAS
pabota




Ne mopyns n
Ay b Bux! Kou-
Ne MOYJIbHOM
Ne u Tema exkunm (ceMUHapa) KOHTPOJBLHOIO | BO
/1 | eINHUIBI Y4eOHOT 0
MEpONPUATHS | 4YACOB
npeaMera
Opranusmsl u JKOJIOTUYECKUX UCCIIETOBAHMM.
OKpyKarolas cpesa. | IKoJIOrHuecKkoe MUPOBO33PEHHE
COBpPEMEHHOr0 uenoBeka. Cpezbl
o0uTaHusl OPraHU3MOB: BOJHAs,
HA3eMHO-BO3/1yIlIHas1, IOYBEHHA,
BHYTpPUOpPraHU3MEHHAsI.
Okonoruyeckue (HaKTophl.
Knaccudukanus s3K010ru4eckux
(dakToOpoB: aOMOTUYECKUE,
OMOTHYECKHE U aHTPOIIOTCHHBIE.
JleiicTBrE SKOIOTHYECKHX (aKTOPOB HA
OpTraHU3MBI
11 Jlexuus 17 Coo0O1i1ecTBO OpraHU3MOB -
ouoneno3. CTpyKTypbl OHOLIEHO3a:
BUJI0OBas, IPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bubl-
nomMuHaHTEL. CBsA3U B OUOIIEHO3E.
DKOJIOTHYECKHE CUCTEMBI
(axocuctemsl). [ToHsTHE 00 3KOCHCTEME
u 6uoreoreHoze. OyHKIIMOHATILHBIC
MonaynbHas 1 YHKIL
KOMITOHEHTBI 3KOCHUCTEMBI:
exuruua 1. IIPOJYLIEHThI, KOHCYMEHTBI, PEYLIEHTBI. | KOHTPOJbHAs
CooOmiectBa u pory ’ y > belly ' P 1
KpyroBopot BelecTs 1 MOTOK 3HEPTUU pabota
JKOJIOTMUECKHE
B ’kocucteme. Tpoduueckue
CUCTEMBI.
(MUILEBbIE) YPOBHU 3KOCHCTEMBI.
ITumessle nenu u cetu. OCHOBHBIE
MOKa3aTeI SKOCUCTEMBI: OroMacca,
IPOAYKIHS. DKOJIOTUYECKUE
MUPAMU/JIBL: IPOYKIIUH, YUCIEHHOCTH,
onomaccel. CBOICTBA HKOCUCTEM:
YCTOWYUBOCTb, CAMOPETYJISILINS,
pazsutue. Cykueccusl.
UTOro 17
3.4 JIaGopaTopHble M NPAKTHYECKHE 3AHATHS
Tabmuma 5
CopaepxxaHue 3aHATHI 1 KOHTPOJIBHBIX MEpONPHUATHI
Ne mopyns u Ne u Ha3BaHue J1a00PaTOPHBIX U Bunl
Ne MOAY/1bHOH NPAKTHYECKHUX 3aHATHH C Koxa-Bo
KOHTPOJILHOI'O
n/m | eIMHUIbI Y4eOHOT O yKa3aHHeM KOHTPOJIbHBIX 4yacos
. MepOoNnpuUsiTHsA
npeaMera MepONpPHUSTHIH
Moayns 1. TECTUPOBAHUE
1 MonynbHasd equHuLna | - KOHTPOJIbHAS -
1. buonorus kak paborta
HayKa.

2By MepONPHATHS: 3aIINTA, TECTHPOBAHKE, KOJUIOKBAYM, IPYTOE




Ne mopysst m
MOYJIbHOM
eIMHUIbI y4e0HOr0
npeaMera

Ne u Ha3BaHue J1a00pPATOPHBIX U
NMPAKTHYECKUX 3aHATHH C
yKa3aHHeM KOHTPOJBbHBIX

MepOoNpPUATHH

Bu?

KOHTPOJbHOI0
MeponpusTHs

Koa-Bo
JacoB

MoaynbHasg eiuHULA
2. J)KuBnle cucTeMbl U
WX OpraHu3alus.

3ansarue 1 JKuBble CHCTEMEBI
(6brocucTeMbl) Kak MpeaMeT U3yICHUS
ouosorun. OTINYUE )KUBBIX CUCTEM
OT HEOPTAaHMYECKOM MPUPOJIBI. paboTa
«Mcronp30BaHue pa3IMIHbIX
METOIOB MPHU U3yYEHUHU
OHOJIOTUYECKUX OOBEKTOBY.
ColicTBa OMOCUCTEM U HX
pazHooOpa3ue. YpOBHH OpraHU3aIluu
OMOCUCTEM: MOJIEKYIISIPHBIH,
KJICTOYHBIN, TKAHCBBIM,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-
BHU0BOM, DKOCHUCTEMHBII
(6MOreoneHOTHYECKHIN),
O6urochepHbIi.

KOHTPOJIbHAS
paborta

MonynbHas equHHUIA
3. XUMHYECKUH
COCTaB U CTPOCHHE
KJIETKH.

3anstue 2 benku. CoctaB u CTpoeHUE
0e1KOB. AMUHOKHCIIOTBI - MOHOMEPHI
6enkxoB. HezameHnMble U 3aMEHUMBIE
AMHHOKHUCIIOTHI. AMUHOKHCIOTHBIN
COCTaB. YPOBHH CTPYKTYphl OEIIKOBON
MOJIEKYJTBI (TIEpBUYHAS, BTOPUYHAS,
TPETUYHas U YeTBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA
6enxoB. buonornueckne GyHKIUU
6enkoB. DepMeHTHI - OMOJIOTHYECKHE
karanuzaropsl. CTpoeHue GpepMeHTa:
aKTUBHBIN LIEHTp, CyOCcTpaTHas
cneunpuyHocTs. KopepmeHTI.
Buramunbl. Otianuns GepMeHTOB OT
HEOPTraHMYECKUX KaTalu3aToOpPOB.
pabora «/3ydeHne KaTaTUTHIYECKOM
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMmIa3bl WIK KaTajaasbl)y.

3anarue 3 HykenHOBbBIE KUCIIOTBI:
JAHK u PHK. Hykneotuasl -
MOHOMEpPBI HYKJIEUHOBBIX KHUCJIOT.
Crpoenue u ¢pynknuu JJHK.
Crpoenue u ¢pynkuun PHK. Buast
PHK. AT®: ctpoenue u GpyHKITHH.
[{uTosorus - Hayka O KJIETKeE.
Knerounas Teopus - mpumep
B3aUMOJICHCTBUS UeH U (PakToB B
Hay4HOM ITI03HaHUU. MeTonbl
n3ydeHus kietku. Kierka kak
LIeJIOCTHAs JKKBas cucrema. Oouue
IIPU3HAKHU KJIETOK: 3aMKHYTasl
Hapy>kHasi MeMOpaHa, MOJIEKYJIbI
JIHK kak reHeTHUECKUH annapar,

KOHTPOJIbHAS
pabora




n/n

Ne mopysst m
MOYJIbHOM
eIMHUIbI y4e0HOr0
npeaMera

Ne u Ha3BaHue J1a00pPATOPHBIX U
NMPAKTHYECKUX 3aHATHH C
yKa3aHHeM KOHTPOJBbHBIX

MepOoNpPUATHH

Bu?

KOHTPOJbHOI0
MeponpusTHs

Koa-Bo
JacoB

cHCTEMa CHHTE3a OelKa.

3ansatue 4 [loBepXHOCTHbBIE
CTPYKTYPHBI KJIETOK - KJIETOUHAsI
CTEHKA, ITUKOKAIUKC, UX (YHKIIHH.
[TnazmaTudeckast MeMOpana, ee
cBoiictBa U pyHkIuH. [luTomnasma u
ee opranounibl. OgHOMEMOpaHHBIE
opranoubl kietku: II1IC, anmapar
T"onb K1, TU30COMBI.
[TonyaBTOHOMHBIE OPraHOUIbI
KJIETKU: MUTOXOHPHH, TJIACTUIBI.
[IpoucxoxaeHne MUTOXOHAPUN U
mwiactull. Buasl mactua.
HemeMmOpanHbie opraHOUIbI KIETKHU:
prUOOCOMBI, KJIETOYHBIHN IIEHTP,
LIEHTPUOJIU, PECHUUKH, KTy TUKH.
OYHKIUUA OPTaHOUIOB KJIETKH.
Bxurouenus. Anpo - perynsaropHbii
ueHTp kietku. CTpoeHue sapa:
siepHasi 000J04Ka, KaproIiazma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI.
TpancnopT BeliecTB B KIeTKe. padoTa
. «I3y4yeHue cTpoeHus KJIETOK
pacTeHuil, KUBOTHBIX U OakTepuit
10J1 MUKPOCKOIIOM Ha FOTOBBIX
MHUKpOIIpenaparax u ux OIMUCaHUEe).

MOI[yJ'ILHaH CAUHUIIAa
4.
X(PBHCI[CSITCJILHOCTB
KIJICTKH.

3anstue 5 ®otocunres. CBeroBas u
TEMHOBas (a3bl (OTOCUHTESA.
Peakuuu poTtocunTesa.
D¢ddexTuBHOCTH HOTOCHHTESA.
3HavyeHue GOTOCUHTE3A JIsl KUZHHU HA
3emiie. BiusHue ycioBuil cpefibl Ha
(hoTOCHHTE3 U CITOCOOBI MTOBBITIICHUS
€ro MPOJAYKTUBHOCTH Y KyJbTYPHBIX
pacTeHuil. XeMOCHHTE3.
XeMOCHHTE3UpYIoLe OaKTepuH.
3HavYeHNEe XEMOCUHTE3a IS )KU3HH Ha
3emie.

3ansarue 6 Peakiimm MaTpuyHOrO
cuHTe3a. ['eHeTnueckas nupopmanus
u JIHK. Peanu3zanusi reHeTHYECKOU
nH(pOpMAaILIUY B KIIETKE.
T'eHeTnyeckuii KOI U €ro CBOMCTBA.
Tpanckpunuus - MaTpUYHBIN CUHTE3
PHK. Tpancnsamus - GuocuHTe3
Oenka. DTanbl TPAHCISAIUH.
KoaupoBanue amuHokuciot. Poib
pubocoMm B OMocHHTE3€e OelKa.

KOHTPOJIbHAS
pabota




Ne mopysst m

Ne u Ha3BaHue J1a00pPATOPHBIX U

. . Bun?
Ne MOYJIbHOM NMPAKTHYECKUX 3aHATHH C Kou-Bo
KOHTPOJILHOI'O
n/n | eIMHUIBI Y4eOHOT O yKa3aHHeM KOHTPOJBbHBIX 4yacos
. MeponpusTUSs
npeaMera MeponpusTHii
5 3anstue 7 opMbl pa3sMHOKEHUS KOHTPOJIbHAS 1
OpraHu3MoB: 0ECI0JI0e U MOJIOBOE. paborta

MonaynbHasg e1uHUIA
5. Pa3aMHOXeHHE U
WHIUBUyaTbHOE
pa3BuUTHE
OpraHu3MOB.

Bunbr 6ecnionioro pa3MHOKEHUS:
JieJIeHUe Ha/IBOe, IOYKOBaHHUE OJHO U
MHOT'OKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE
pasmHoskenue. ckyccTBeHHOE
KJIOHUPOBaHHE OPraHU3MOB, €TO
3Ha4eHue [ cenekuuu. [lonosoe
Pa3MHOXXEHHE, €r0 OTIHYHUS OT
6ecnosioro. Meiio3. Cranuu meriosa.
[Ipoueccel, mpoucxosmue Ha
craauax Mmeiosa. [loBenenue
XpoMocoM B Meio3e. KpoccuHrosep.
buonornueckuii CMbICT U 3HAYEHUE
Meno3a. ['amerorenes - mporecc
o0pa30BaHMs OJOBBIX KJIETOK Y
KUBOTHBIX. [ToOBBIE Kene3bl:
CEMEHHUKH U ssudHuKu. O0pa3zoBaHue
Y pa3BUTHE MOJIOBBIX KJIETOK - TaMET
(cnepmaro3ou, SULIEKIIETKA) -
CIepMaTOreHe3 U OOTEHE3.
OCc00EHHOCTH CTPOCHHUS STHIEKIIETOK
U CIIEpMATO30M/I0B.
OmnonorBopenue. [lapreHorenes.

3anstue 8 UHnuBuayanbHoe
pa3BuTHe (OHTOTEHE3).
OMOpHOHANBHOE pa3BUTHE
(ambOpuorenes). DTamnsl
SMOPUOHAIIBHOTO Pa3BUTHS Y
MMO3BOHOYHBIX )KHBOTHBIX:
npobiieHue, racTpyIsIus,
opranorenes. [loctamOproHanbHOE
paszButue. Tumsl
MOCTAMOPHOHAIBHOTO PA3BUTHS:
npsiMoe, HenpsAMOoe (JTUIMHOYHOE).
Bnusinue cpezpl Ha pa3BUTHE
OpraHu3MoB, (PaKTOPBI, CIOCOOHBIE
BBI3BIBATh BPOXKICHHBIC YPOJICTBA.
Poct u passutHe pacteHui.
OHTOreHe3 IBETKOBOTO PaCTEHHUS:
CTPOEHUE CEMEHHU, CTAJIUU Pa3BUTHSI.
pabora «Habmrogenue Mmuto3a B
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
rOTOBBIX MUKpOIIpenapaTax». pabora
«3yueHue cTpOCHHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTpenaparax».




Ne moayns n
MOYJIbHOM
eIMHUIbI y4e0HOr0
npeaAMeTa

Ne u Ha3BaHue J1a00pPATOPHBIX U
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MonaynbHasg e1uHUIA
6. HacnenctBeHHOCTH
Y U3MEHYHBOCTh
OpPraHu3MOB.

3anstue 9 Jurnbpunnoe
CKpeIlIMBaHKE. 3aKOH HE3aBUCHUMOTO
HacJeA0BaHUS TPU3HAKOB.
[uToreneTnyeckue OCHOBBI
JTUTHOPHUTHOTO CKPEIUBAHUSI.
AHaNIM3MUpyIoIIee CKpelMBaHue.
Hcnonbs3oBanue aHAM3UPYIOIIETO
CKpEIIMBAHUS 1JIsI ONIPEICTICHUS
renotumna ocoou. CremnjaeHHoe
HacjeaoBaHue npusHakoB. Pabora T.
MopraHna 1o ClenIeHHOMY
HacneaoBaHUIo reHoB. Hapymenue
CIETUJICHUS TCHOB B pe3yJIbTaTe
KPOCCHHTOBEpA.

Saustue 10 M3menunBocTs. Buasl
W3MEHYMBOCTH: HEHACJIE/ICTBEHHAS U
HacneAcTBeHHas. Ponb cpenbl B
HEHACIIEACTBEHHON U3MEHUHUBOCTH.
XapakTepucTruka MOIU(PUKAIIMOHHON
W3MEHYMBOCTH. BapualimoHHslii psg u
BapuannoHHas kpuBasi. Hopma
peakuuu npusHaka. KonuuectBeHHbIe
Y KQ4E€CTBEHHbBIE ITPU3HAKU U UX
HOopMa peakuuu. CBolicTBa
MOIU(PUKAITIOHHON U3MEHUNBOCTH.
Hacnencreennas, wim
T€HOTUIINYECKasl, U3MEHUYNBOCTb.
KomOuHaTHBHAs N3MEHUYNBOCTb.
Meii03 1 OI0BOI MPOILIECC - OCHOBA
KOMOHMHATUBHON U3MEHYMBOCTH.
MyTanmoHHas “3MEHYUBOCTb.
Knaccudukanus MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa 1
IIPpUYUHBI MyTaluid. MyTareHHb1e
(hakTophl. 3aKOH TOMOJIOTUYECKHUX
PSAI0B B HACJIEACTBEHHOMN
n3MenunBocty H.M. BaBuiosa.

3anstue 11 Buesnepnas
HACJIEJICTBEHHOCTE M U3MEHUYHBOCTb.
I'enetuka yenoseka. Kapuorun
yenoBeka. OCHOBHBIE METOIBI
TCHETUKHU YeIIOBEKA:
reHeaoTM4eCcKui, OJTM3HEI[OBBIM,
LMTOTCHETUYECKHI, OMOXUMHYECKHH,
MOJIEKYJISPHO-T€HETHYECKHIA.
CoBpeMeHHOe onpeieieHue
TeHOTHIIA: TIOJTHOICHOMHOE
CEKBEHUPOBaHMUE, TCHOTUITMPOBAHHUE,

KOHTPOJIbHAS
paborta
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B TOM uuclie ¢ moMolpto [TIP-
aHanu3a. HaciencrBenHble
3a00JIeBaHUs YEJIOBEKA: TCeHHBIC
0ose3HHU, 00€3HU C HACIEACTBEHHOMN
MPEIPACIOI0KEHHOCTBIO,
XPOMOCOMHBIE 00JIE3HU.
ComaTHnueckue U reHepaTHUBHbIE
MyTanuu. CTBOJIOBBIE KIIETKH.
[Tpununs! 310poBOro 00pa3a KU3HMU,
JMArHOCTHKH, POGUIAKTUKU U
JICYCHHS TeHETHUECKUX OO0JIe3HEH.
Menuko-reHeTndeckoe
KOHCYJIbTUPOBaHHE. 3HAUCHUE
MEIULUHCKON T'€HETHKH B
MPEJOTBPALICHUH U JICYCHUN
IeHEeTUYECKUX 3a00IeBaHUM
yesoBeka. padora «3yuenue
pe3yJIbTaTOB MOHOIMOPHUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAHUS Y
Np030(HIIbl HA TOTOBBIX
MHUKpoIpemnaparax». padota
«M3ydyenne MoaupUKanOHHOM
W3MEHYHUBOCTH, TIOCTPOCHUE
BapHUaLlMOHHOTO psijia U
BapUAlMOHHON KPUBOI». paboTa
«AHanu3 MyTauui y 1po30¢puisl Ha
rOTOBBIX MUKpOIIpenapaTax». pabora
«CocTaBreHue U aHaJIu3
POJIOCIIOBHBIX YEJIOBEKAY.

MonynbHast eTuHHUIA
7. Cenexnus
opranu3mMoB. OCHOBBI
OHMOTEXHOJIOTHH.

3anarue 12 Oxckypeus «OCHOBHBIE
METO/JIbl U JOCTUKEHUSI CEJIEKIIUU
pacTeHuil U )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHILIUIO,
IUIEMEHHYI0 (hepMmy,
COPTOUCIIBITATEIbHBIN YUacCTOK, B
TETMINYHOE X03sIHCTBO, J1a00PaTOPHUIO
arpoyHUBEPCHUTETA WU HAYYHOTO
LIEHTPa)».

KOHTPOJIbHAS
paborta

MopynbHas equHuLa
8. DBoIOIIMOHHAS
ouoJIorus.

3anstue 13 Bun u BunoodpazoBanue.
Kputepuu Buga. OcHOBHBIE (POPMBI
BH1000pa3oBaHMs: Teorpauieckoe,
9KoJIoruueckoe. Makpo3BOIOLUS.
®opmbl HBOIOLNHU: (hUTIETHYECKas,
JIMBEpPreHTHasl, KOHBEpreHTHas,
napauiensHas. HeobpatumocTts
sposironuu. [Ipoucxoxaenue ot
HeCHeIaIn3UPOBAaHHBIX MPEAKOB.
[Iporpeccupyroias crenuain3anus.

KOHTPOJIbHAasA
pabota
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AnantuBHas paguanus. Pabora
«CpaBHeHUE BHJIOB 110
MOP(}OITOTHIeCKOMY KPUTEPHIOY.
Pabora «Onucanue
MPUCTIOCOOJICHHOCTH OPTaHU3Ma U €€
OTHOCHUTEJILHOTO XapaKTepay.

MonaynbHasg e1uHUIA
9. Bo3HHMKHOBEHHUE U
pa3BUTHE )XKU3HU Ha
3emie.

3ansatue 14 DOponronus uenoBeKa.
AHTponoJsiorusi Kak Hayka. Pa3sutue
NIPEACTABICHUN O MPOUCXOXKICHUU
YEJI0BEeKa. Mertonsl U3Yy4YEHUs
AHTPOIIOTCHE3A. CxoxctBa u
paziuuusl 4YeloBeKa U HKUBOTHBIX.
CucremaTtnueckoe MI0JIOXKEHUE
YEJI0BEKa. JBmxynime CHUJIBI
(daxTopsr) aHTPOIIOTeHEe3A.
HacnenctBeHHas M3MEHUMBOCTH U
€CTECTBCHHBIN oToop.
OO0111eCTBEHHBI obpas JKH3HH,
W3rOTOBIICHUE opyauid Tpyaa,
MbllUIeHHE, peub. OCHOBHbBIE CTaAUHU
W BETBH  DBOJIOIUH  YEJOBEKA:
ABCTPAJIONIUTEKH, YEI0BEK yMEIbIi,
Yenosek mnpsaMoxoasmmi, Yenosek
HEAHAEPTAIbCKUM, Yenosek
pa3symubii. Haxoaku HCKOMmaembixX
OCTaTKOB, BpEMs CYILIECTBOBaHMS,
00JacTh  pacmpocTpaHeHusi, 00beM
TOJIOBHOTO MoO3ra, o0pa3 KHU3HH,
opynusl. Yenoseueckue pachl.
OcHoBHbIE OosnpiIne pacsl:
eBpoIreoniHas (eBpa3uiickas), Herpo-
aBCTpajoujHas  (PKBAaTOpUAJIbHAs),
MOHTOJIOMTHAS (a3matcko-
aMepHUKaHCKas). Uepthl
MIPUCITIOCOOJICHHOCTH TIPEACTABUTENCH
YEJIOBEUECKMX pac K  YCIOBUSM
CYIIECTBOBAHHSI. EnunctBo
yenoBeueckux pac. Kputuka pacusma.
pabora  «M3yueHume  HMCKOIMAaeMbBIX
OCTaTKOB PAcCTeHUH U KUBOTHBIX B
KOJUISKIIMSIXY.

KOHTPOJIbHAS
paborta

10

MoaynbHasg eiuHULA
10. Opranun3msl U
OKpYy>Karolas cpena.

3ansarue 15 Ab6uotudeckue GpakToOpsI:
CBET, TEMIIEpaTypa, BIaXKHOCTb.
®otonepuoausm. Ilpucnocodenus
OpPraHu3MOB K JIEHCTBUIO
abnoTHYecKnx (akTOpOB.
buonornyeckue putmel. buornueckue
¢dakTopsl. Buipl OMOTHYECKUX

KOHTPOJIbHAS
paborta
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MeponpusTHs
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B3aUMOJCUCTBUI: KOHKYPEHLIHS,
XHUIIHAYECTBO, CUMOMO3 U €ro
¢dopwmsbl. [TapasuTusm, koomnepanus,
MyTyaJIi3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeUTpanu3M. 3HaUEHUE
OMOTHUYECKUX B3aUMOIECUCTBUN IS
CYyILIECTBOBAHMS OPIraHU3MOB B
MPHUPOJHBIX COOOIIECTBAX.
DKOJIOTMYECKUE XAPAKTEPUCTUKHI
nonysuu. OCHOBHBIE TOKA3aTENH
MONYJISLIMK: YACIEHHOCTD,
IJIOTHOCTb, POXKAAEMOCTb,
CMEPTHOCTb, IPUPOCT, MUTPALIHSL.
JluHamMKKa YKCIEHHOCTH MOIYJIALNN
u ee perysmus. pabora 3.
«Mopdonoruueckre 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oburtanusy. padbora 4. «Brnusuaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJieyca». padota 5. «Iloxcuer
MJIOTHOCTHU MOMYJISILIUKA pa3HbIX BUIOB
pacTeHUN.

11

MonaynbHasg efuHUIA
11. CooOmectBa u
DKOJIOTHYECKUE
CHCTEMHEI.

3anarue 16 IIpuponHbie 5KOCUCTEMBI.
DKOCUCTEMBI 03€p U PeK. DKOCUCTEMA
XBOWHOTO WJIM IIUPOKOJIUCTBEHHOTO
jeca. AHTPOITOrE€HHbBIE SKOCHCTEMBI.
ArposkocucTeMbl. Y pOO3KOCUCTEMBI.
buonornueckoe u X0351MCTBEHHOE
3Ha4YeHUE arpo’KOCUCTEM U
ypOoskocucreM. buopaznoobpasue
KaK (pakTop ycTOMYMBOCTH
skocucteM. CoxpaHeHue
OMOJIOrNYECKOT0 pa3HooOpa3us Ha
3emute. Yuenue B.M. Bepnanackoro o
ouocdepe. ['panutisl, cocraB u
cTpykTypa omochepsl. JKuBoe
BEIIIECTBO U €ro (PyHKIUH.
OcoGenHoctu 6nochepsl Kak
r7100aIbHOM 9KOCUCTEMBI.
JnHamuyeckoe paBHOBECHE U
oOpatHasi cBs3b B Onocdepe.*

3ansatue 17 KpyroBopoTsl BEIIECTB U
OMOTCOXMMHYECKHE ITUKITBI
3JIEMEHTOB (YTJIepo/ia, a30Ta).
3oHanbHOCTH OHochepsl. OCHOBHBIE
O61oMbI cymd. YenoBeyecTBo B
ouochepe 3emiin. AHTPOIOTEHHBIS

KOHTPOJIbHAS
paborta




Ne moayns n Ne u Ha3BaHue J1a00pPATOPHBIX U

. . Bu?
Ne MOYJIbHOM NMPAKTHYECKUX 3aHATHH C Kou-Bo
KOHTPOJILHOI0
n/m | eIMHUIbI y4e0HOT0 YKa3aHHEeM KOHTPOJIbHBIX 4acoB
. MeponpusTUSs
npeaMera MeponpusTHii

n3MeHeHus B buocdepe. ['modanbHbIe
IKOJIOTUYECKUE TIPOOITIEMBI.
CocyiecTBoBaHHE IPUPOABI U
yenoBedyecTBa. COXpaHCHHE
O61opazHo00pasns Kak OCHOBA
ycToitunBoctu 6nocdepsl. OcHoOBa
PaMOHAIFHOTO YIIPaBIICHUS
MIPUPOTHBIMHU PECYPCAMU B UX
HCMOJIb30BaHUE. J[OCTHXKEHUS
OMOJIOTHH M OXpaHa MPUPOJIBI. *

UTOT'O 17

* - mpakTUdeckoe oOydeHue

3.5 CamocrosiTesibHAsA pa0d0Ta W BbINOJHEHHE HHAUBUAYAJIbHOIO IIPOEKTA
3.5.1 IlepeueHb BONPOCOB /1JIs1 CAMOCTOATEIbHOI0 H3y4YeHHUsI U BUIOB
CaMONOJATr0TOBKH K TeKyIleMy KOHTPOJII0 3HAHUIH

Tabmuma 6
Ne mogyns u [TepeueHb paccMaTpuBaeMbIX BOIIPOCOB IS
Nerr/ AT p p p p & Kon-Bo
- MOJyJIbHOM CaMOCTOSITEJILHOTO U3yUYEHUS U BUJIOB 4ACOB
€IMHUIIBI CaMOMNOJTOTOBKHU K TEKYIIIEMY KOHTPOJIIO 3HAHUHI
Moayas 1
He mpexycMoTpeHo y4eOHBIM TIJIaHOM
3.5.2 UaanBuayaIbHBIN NPOEKT
Tabnuua 7
Ne i/ TemMbl HHAUBHAYAJIBLHBIX IPOEKTOB

He mpegycMoTpeHo y4eOHBIM TIJIaHOM
4. YueOHO-MeTOoANYeCKOe U MHpOPMALMOHHOE o0ecnieyeHHe y4eOHOro npeamera

1. AradonoBa, U. b. buonorus: 6a30BbIil ypOBEHB: MIPAKTUKYM : yueOHOe mocobue / 1.
b. AragponoBa, B. 1. CuornazoB. — M.: IIpocsemenue, 2024. — 112 ¢. — ISBN 978-5-09-
112641-9. — Tekcr : snexktponHsblil / Jlanb : 3neKkTpoHHO-OMONMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/409214 (mata oOpamenus: 17.09.2025). — Pexum poctyma: s
aBTOPH3. NIOJIB30BATENEHN

2. TepemoB A.B.buonorus. buonormueckue cucrembl u mpouecchl. IlocoOue mms
CaMOCTOSITENIEHOW pabOThl O0yYaroIIUXCS B YUYPSKICHHSX CpPEAHETO MpOo(hecCHOHATLHOTO
oOpa3oBaHus (yriayOseHHbIH ypoBeHb); B 2x 4. / A.B. Tepemos, P.A. IlerpocoBa. — 1-e uzn. —M.:
Mmuemosuna, 2012. — 400 c.

5. Kputepun ouneHKH 3HAHUI, YMEHHM i, HABBIKOB M 3asIBJI€HHBIX KOMIIeTeHIHii

Bunpl Tekyiiero KOHTpOJsi: KOHTpOJdbHas padoTa , MO MEpEe OCBOEHHS BCETrO MOJYJIA
MPOBOIUTCS TECTUPOBAHUE.

[IpoMekyTOUYHBII KOHTPOJIb — 3a4ET C OIEHKOM

Tabmuma 8
Ilinan-pedTHHT JUCHMILIMHBI «bHoOrHD»




Bun xonTpons MakcumanbHOE

MonayiabHbIe €TUHALILI
Yy A I KOJINYECTBO OaJliIOB

Moayns 1 |
MonaynbHas eqUHULIA 1. | KonTponwsHas pabora «buonorus | 10
buosiorus xkak Hayka. KaK HayKa»

MonaynbHas eqUHULIA 2.
XKusple cucreMel H = HX

OopraHu3aIys.

Monyneaass  emununa 3. | KontponbHas pabora | 10
XUMHUYEeCKUM COCTaB " | «XuMHuJecKas OpraHu3aus
CTPOCHHE KJIETKHU. KJIIETKID

Monynenas  emunamna 4. | KontponsHas pabora «Ctpoenue | 10
KuznenesiTeIbHOCTh KJICTKU. | KIETKH

Mopynenas  eaununa 5. | KontposnbHas pabora | 10
Pasmuoxenue u | «Pa3MHOXeHUe OpPTaHU3MOB.
WHANBUAyaIbHOE  pa3Butue | OHTOreHe3»

OpPraHU3MOB.

Mopynenas  eaununa 6. | KontposnbHas pabora | 10
HacnenctBeHHOCTH U | «OCHOBHBIE MOHSATHUS TEHETHUKN»
W3MEHYUBOCTHh OPraHU3MOB.

MonynbHas eqUHHLIA 7. | KonTponbHas pabora | 10
Cenekus opranm3MoB. | «Ceneknus. buoTexHomorum

OcHOBBI OMOTEXHOJIOTHH.

Mopaynenas  eaununa 8. | KontponbHas pabora | 10
OBOJIOIMOHHAS OMOJIOTHSI. «OBOJTIOLIHSI»

MopynbHas eIUHNIA 9. | Konutponwsnas pabora «Pa3surtue | 10
Bo3HUKHOBEHHE W pa3BUTHUE | )KU3HU Ha 3eMIIe»
SKU3HU Ha 3eMIIe.

Monynsaas  egununa  10. | KonTponbsHast pabora «Oxomnorus. | 20
Opranu3Mbl ¥ OKpY’Karomias | DKOJIOTUYeCKue GaKkToOpb»

cpena.

MopyneHas  egununa  11.

Coo0miecTBa u

DKOJIOTHICCKHE CUCTEMBL.

Htoro 100

JlononHuTENbHBIE OaIBl: MCCIIEOBaTeNbCKasg padoTa € MOCIEAYIOUIMM HamUuCaHHEM
CTaThbU M BBICTYIUIEHHEM Ha CTyJleHUYecKoi koHpepeHu —10-15 6amios;

Bce Buapl yuyeOHbIX paboOT JOJKHBI OBITH  BBIIOJHEHBl B  YCTAaHOBJIEHHBIE,
peyCMOTPEHHBIE TpaKOM yueOHOT 0 Mpolecca.

[Ipn m3ydyeHHH MOIYJIBHOW €IMHUIBI JAUCHUIUIMHBI MPOBOAUTCS PYOEKHBIM KOHTPOJIb
3HAHMM C IEJBI0 NPOBEPKHM M KOPPEKIHMH XOJa OCBOCHMSI TEOPETHUYECKOTO MaTepuaia u
MPAKTUYECKUX YMEHUN U HaBBIKOB. PyOeKHbI KOHTPOJIb 3HAHUM MPOBOJAUTCS MO Tpaduky B
qachl IPAKTUYECKUX 3aHATHI 10 OCHOBHOMY PACIIACAHUIO

Tema cunTaercs cjaHHOW, IPU YCIIOBUU MOJTYUYEHUS CTyAeHTOM He MeHee 60% GanoB oT
MaKCHUMaJIbHO BO3MOXHOI'O KOJTMYECTBA, KOTOPOE OH MOT OBl MOJIYYHTH 32 3TOT MOJYJIb.

B KoHIIe cemecTpa Ha OCHOBAaHMM [TO3TAITHOI'O KOHTPOJISI 00y4EHUSI CYMMUPYIOTCS Oalliibl
TEKYIIEr0 PEUTHHIra, MOACYUTHIBAIOTCS JOMOJIHUTENbHbBIE OAlbl U MPUHUMAETCSA pEIleHHE O
JIOITyCKE CTYJICHTa K BBIXOJJHOMY KOHTPOJIIO WJIM OCBOOOKICHHUIO OT €ro cauu.

CryneHT 00s3aH OTYMTATBHCS MO BCEM MOAYJSAM AMCLUUIUIMHBI M C YYETOM BBIXOJHOTO
KOHTpoJIZ HaOpatb He MeHee 60 OamnoB mo aucuumuimHe. CTyneHTy, He HaOpaBiieMy




MHUHHUMAaJIbHOE KOJIM4ecTBO OaytoB (MeHee 60), maercs 14 kaJeHIapHBIX THEW MOocie OKOHYaHUS
KaJCHJapHOTO MOJIYJIS s ToOopa HeOOXOAMMOTO KOJIMYECTBa OalIoB.

I'pagauuu oneHku:

60-108 Gaya U1 OLIEHKU «YAOBIETBOPUTEIHEHO

73-86 Gana 11t OIIEHKH «XOPOIIIOY

87-100 6amioB I OIICHKH «OTIIMYHOY.

Ecnu no pesynbraram Tekyliero pedTuHra cTyJeHT Habpai B cymme meHee 60% OarioB
OT MaKCHMAaJIbHOTO PEHTUHTA TUCIUILIMHBI, TO 10 BBIXOJHOTO KOHTPOJIS OH HE JOMYCKAeTCs U
CUMTAeTCsl 3a/J0JDKHUKOM M0 3TOW aucuuruivHe. [[nst ycTpaHeHHs! 3aJ0JIKEHHOCTH CTYJEHT
MOJTy4aeT WHAUBHIyAJIbHOE 3a/IaHUe JIJIsi CAMOCTOSTENIbHOM paOOTHI.

Ecnu xe cymma OamnoB cocraBisier 60 u 6oriee, TO MO YCMOTPEHHUIO MpenoiaBaTens
CTYJICHTY MOXET OBITh MPOCTABJICH 3a4eT 0€3 CJauyd BBIXOJHOTO KOHTpoJs. Eciu cTyneHT He
HaOpan Ha MPOTSDKEHUH ceMecTpa HeoOXOIuMOoe KOJIMYECTBO OalljioB, OH CHAET 3ayeT II0
pacIycaHuio CECCHUH.

6. MaTepnanbHoO-TeXxHHUYeCKOe o0ecnieyeHre y4eOHOro npeamera

CrneuunanusupoBanHas ydeOHas naboparopust (1-11a,1-11a,1-27, 1-30 B kopmyce
UITbuBM).

Ob6opynoBanue yueOHOro kabuHera:

. [I0CAJOYHbIE MECTA 10 KOJIMUYECTBY 00YyUarOIINXCS;

. pabouee MecTO IpenoaBaTels;

. HaTypaJIbHblE OOBEKTHI (KUBbIE PACTEHMS M )KMBOTHBIE, KOJUIEKIMH, BIaXKHbIE U
OCTEOJIOTMUYECKUE Mpenapartel, repOapuu u 1p.);

. MUKPOCKOIIBI, JIyTbI

. npubopsl, MocyAa, MPHUHAJICKHOCTH JJsl TPOBEAECHUS JEMOHCTpanuil u
1abopaTOPHBIX padoT;

. MYJISDKU, MOZETH, pelbeHbIC TaOIUIbI;

. nocoOusi Ha IMeyaTHOW OCHOBE (TaOJMIlbl, KapThl, YYEOHHMKH, IUAAKTHUECKUN
Marepuain 4 T.1.);

. AKpaHHO-3BYKOBbIE cpesicTBa 00yuenus (33CO): BuaeohuabMsl;

. 300My3€ € KOJUIEKIHMEH 4ydes INPEACTaBUTENEH BCEX KJIACCOB IO3BOHOYHBIX,

YCpemoB, cTaltpoHap co CEIIbCKOXO03MCTBCHHBIMU U J'Ia60paTOpHBIMI/I KHUBOTHBIMH.
7. MeToauueckue YKazaHust Jad oﬁyqaloumxcn o 0OCBOCHHUIO y‘{66HOFO npeamMera

7.1 MeToanuyeckue yKa3aHus 10 y4eOHOMY NpeaMeTy sl 00y4aroImuxcs

JInst  yCcHemHOro OCBOEHHMS AUCHUIUIMHBL — «bHOJOrHs»  KIIOUYEBBIM  SABIISIETCS
CUCTEMATUYECKOE 3aHITHE U N3YYEHHUE TEOPETHUECKOTr0 MaTepuania.

B momomns s r1y0OKOro TMOHMMAHHUS W3y4aeMbIX OOBEKTOB HMMEIOTCS HATJIsTHBIC
MaTepHuabl, TPHU PACCMOTPEHUH KOTOPBIX MOKHO M3y4aTh KUBbIE 00BEKTH. Kpome 3Toro Moryr
ObITh  OMONOTMYECKWE Tpenaparbl, T[edYaTHbIe Marepuaibl, (OTOCHHUMKH, PHUCYHKH,
IpeJICTaBICHHbIE HA MYJIbTUMEIUIHOM 000pyI0BaHUH U T.I1. [[j1s1 TOr0, 4TOOBI CTYAEHTHI OoJiee
YCHENIHO YCBaWBalu MaTepuan, sl (GOPMUPOBAHUS OUONOTUYECKUX YMEHUH M HaBBIKOB,
o0si3aTeTbHO  TpeOyeTcss TpaBWIbHOE OQopMIIEHHE Jla0opaTOpHBIX pabor. B manHOM
TUCITUIIIMHE CTYJIEHT JOJDKeH O0paTuTh 0co0oe BHHMAaHHE Ha H3yYeHHE CHUCTEMBI
OMOJOTUYECKHUX HayK.

7.2 Meroauyeckue yKa3aHuUsl MO Y4eOHOMY MpeAMeTy /Jisi MHBAJIUIOB M JIHI[ C

OrPAHUYEHHBIMHU BO3MOKHOCTAMM 310POBbS

B mensx ocBoeHuss ydeOHOW NporpamMmbl AMCHUIUIMHBI MHBAJIUMIAMH U JUIAMH C
OTrpaHUYCHHBIMH BO3MOKHOCTSAMU 3JOPOBbB 06GCH€‘-II/IBaeTC$IZ

1. J171s1 MHBANTUAOB U JIUILI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3I0POBbSI [10 3PEHHUIO:



1.1. pa3memeHne B JOCTYIHBIX I OOYYalOIIMXCSl MECTaX W B aJalTHPOBAHHOMN
dbopMe cripaBoUHON MHGOPMAITUH O PACTIUCAHUU YICOHBIX 3aHATUM;

1.2. mpuCYTCTBHE aCCHUCTEHTa, OKAa3bIBAIOMIETO OOydYaroImeMycs HEOOXOIUMYIO
IIOMOIIIb;

1.3. BBINYCK albTEPHATUBHBIX (HOPMATOB METOAUYCCKUX MaATEPHAIOB (KPYITHBII
mpUQT WK ayauodaie);

2. JI11 MHBaNUIOB U JIAL ¢ OTPAaHUYECHHBIMU BO3MOKHOCTSMM 30POBbS MTOCIYXY:
2.1.  HaaneXalMMHU 3BYKOBBIMH CpEJICTBAMH BOCIIPOM3BEIEHHE HH(OPMAIINH;
3. JI11 MHBaNMIOB U JIUL C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 370POBbsI, HMEIOIIUX

HAPYIICHHUS] OTIOPHO-JBUTATEIHHOTO armapara:

3.1. BO3MOXHOCTh OECHpEISATCTBEHHOTO JIOCTyla OOy4Yalolmuxcsi B  y4eOHbIC
MOMEIIEHUS, TYaJIeTHbIE KOMHATHI M JIPYTHe IMOMEIICHUS WHCTUTYTa, a TAaKKe MpeObIBaHUE B
yKa3aHHBIX TIOMEIICHHUSX.

OOpazoBanue 00YJarOIIUXCS ¢ OTPAHUICHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI MOXKET OBITh
OpPraHU30BaHO KaK COBMECTHO C APYTUMH OOYYaIOUIMMHUCS, TaK U B OTACIBHBIX TPYIaxX WK B
OTJICITBHBIX OPraHU3aIUsIX.

[lepeyeHb  y4eOHO-METOAMYECKOTO  OOECIICYCHHMS  CaMOCTOSTEIBHOH  pabOThI
00yYaroIuXxcs Mo TUCIUILTAHE.

Y4eOHO-MeTONUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYaroOIIUXCs U3
YHUClla WHBAIMIOB M JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 370POBBSI TPEIOCTABIISIOTCS
BOJIHOM 13 ()OpM, aJaNTUPOBAHHBIX K OTPAHUYCHUSM HX 3J0POBbS M BOCIPUSTHsI HH(GOPMAIIHH.

Kareropum cTy1€HTOB Dopmbl
C HapyuieHue ciayxa o B IIeyaTHOH Qopme;
o B (hopMe IEKTPOHHOTO JOKYMEHTa,;
C HapylieHHeM 3peHus o B Me4aTHOM  ¢opMe  YBEIMUEHHBIX
mpudrom;
o B (hopMe AIEKTPOHHOTO JOKYMEHTA;
o B (hopme aynuodaiina;
C HapyuleHHMEM OINOPHO-IBUTATEILHOTO | @ B Ie4aTHOM (opMme;
amnmapara o B (hopMe FIIEKTPOHHOTO JOKYMEHTA;
o B ¢opme aynuodaiina.

B ocBoeHnN IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbs 0OJIbIIOE 3HAUEHUE UMEET UHAMBUIyalbHas padota . [lox maauBHUyanbsHON paboToit
noapasymeBaercsi Be (OpMbl B3aUMOACUCTBUS C MperoaBaTeseM: MHIMBUAyalIbHAs yueOHas
pabota  (KOHCYJIbTAallMH), T.€. JOMOJIHUTEIBHOE pa3bsICHEHWE YyYeOHOro MaTepuaia u
yriIyOJieHHOe M3YYeHHEe MaTepuasia ¢ TeMH 00y4arolIUMUCs, KOTOPBIE B 3TOM 3aMHTEPECOBAHBI,
U MHAMBHIyallbHAs BocmMTarelbHas pabora . MHauBHyanbHble KOHCYJIbTAIlMM IO MPEAMETY
SBIISIIOTCSL  BaXHBIM  ()aKTOPOM,  CHOCOOCTBYIOLIMM  MHIMBHIyadU3allMd  OOyYeHUS H
YCTAaHOBJICHUIO BOCIUTATEIIBHOIO KOHTAKTa MEXAy MpernojaaBareieM M o0ydaromuMes
MHBAJIMIOM WM 00YyYaIOUIMMCS C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSL.




[Tpunoxenue 1

Cunxponnzanus oopasoBarejbHbIX pe3yabTaToB PI'OC COO n ®I'0C CIIO

Kox m wnmammenoBanme OK,
IIK cornacuo ®I'OC
CIIO

Kox n HanmeHoBaHue
JUYHOCTHBIX PE3YJIbTATOB
(JIP) cormacuo ®I'OC COO

Kon n HaumeHoBaHue
MeTarnpeaMeTHbIx (MP)
pe3yabTaToOB

coriacao GI'OC COO

OK 01 Brei6upatp criocoosl
peleHus 3a1aq
npodeccCuOHATBHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

JIP. 4 DcreTnueckoro
BOCIIUTAHHS;

JIP. 6 Tpynosoro
BOCIIUTAHUS

MP. 1 OBnanenue
YHUBEPCATbHBIMH YUYECOHBIMH
MMO3HaBaTEJILHBIMU
JIeHCTBHUAMU,

MP. 3 OBnagcHue
YHUBEpCaIbHBIMHU
PETYISITHBHBIMU JCHCTBUSIMH

OK 03 ILnanupoBath u
peaan30BbIBATH COOCTBEHHOE
npodeccuoHanbHOe U
JTUYHOCTHOE Pa3BUTHE,
PeIPUHUMATEIHCKY IO
JESITCIILHOCTh B
npodeccuoHalbHOM cepe,
MCIIOJIb30BaTh 3HAHUS 110
MIPaBOBOM M (PMHAHCOBO
IPaMOTHOCTH B PA3JIMYHBIX
JKU3HEHHBIX CUTYalUsX;

JIP. 1 I'pasxxmanckoro
BOCIIUTAHMS,

JIP. 2 IlatpuoTnueckoro
BOCIIUTAHUS,

JIP. 3 JlyxoBHO-
HPaBCTBEHHOTI'O BOCIIUTAHUS,
JIP. 5 ®usnueckoro
BOCIIUTAHUS,

MP. 1 OBnagenue
YHUBEpPCAIbHBIMU yY€OHBIMU
MMO3HaBaTECILHBIMU
NEeNCTBUSIMU

OK 04 D¢ dexTuBHO
B3aMMO/IEIICTBOBATH U
paboTath B KOJUIEKTUBE U
KOMaHJIe;

JIP. 1 I'paxxmanckoro
BOCIIUTAHMS,

JIP. 3 JlyxoBHO-
HPaBCTBEHHOT'O BOCIIUTAHUS;
JIP. 5 ®usuyeckoro
BOCIIUTAHHS,

JIP. 6 TpynoBoro
BOCIIUTAHHUS

MP. 1 OBnagenue
YHUBEpPCaIbHBIMU yUeOHBIMU
MMO3HaBaTEJILHBIMU
JEUCTBUSIMU;

MP. 2 OBnageHue
YHUBEpCaIbHBIMU
KOMMYHUKATHBHBIMU
JIEUCTBUSIMU

OK 07 CopeticTBOBaThH
COXPaHEHUIO OKpYXKarolen
Cpelbl, pecypcocOepekeHuto,
MPUMEHSTh 3HAHUS 00
W3MEHECHUH KJIMMaTa,
MPUHIIUIIBI OEPEKITHUBOTO
IIPOU3BOJICTBA, 3P PEKTUBHO
JICUCTBOBATH B
YPE3BBIYAITHBIX CUTYAITUIX

JIP. 4 DcreTrnueckoro
BOCITUTAHHUSL;

JIP. 7 DKxonorudyeckoro
BOCITUTaHUS

JIP. 8 LleHHOCTH HAYYHOTO
IMO3HAHUS

MP. 1 OBnagenue
YHUBEPCATbHBIMU yUeOHBIMU
IMO3HABATEILHBIMU
JIEHCTBUSIMU,

MP. 3 OBnageHue
YHUBEpCaIbHBIMU
peryJIsSTUBHBIMU
JIEHCTBUSMU,

I1K 1.1. Ananu3upoBatb
dakTopbl GOpMUPOBAHUS U
cBoiicTBa chep
reorpaduyeckoi 000JT0UKH.

JIP. 6 Tpynosoro
BOCIIUTAHMS;

JIP. 7 Dx0n0rnueckoro
BOCIIUTAHMS;

JIP. 8 LlenHOCTH Hay4HOTO
MO3HAHUS

MP. 1 OBnagenue
YHUBEPCATHHBIMHU YUYEOHBIMH
IM03HABATEIbHBIMU
JICUCTBUSAMU;

MP. 3 OBnagenue
YHUBEpCATbHBIMHU
peryJsTUBHBIMU
JICUCTBUSAMU;




