MyHuIunajibHOe aBTOHOMHOe 00111e00pa3oBaTe/ibHOE YUpPeKIeHue
«Cpennsis o0meodpasoBareibHas mKogaa Nel2y

PACCMOTPEHO
Ha 3acenanuu mKkoapsHOTO
METOANYECKOr0 00BbEITMHEHUS
YUHTEIIEH €CTECTBEHHO-
MaTEeMaTHYECKOTO IIUKJIa
IIpotokon Ne  or <« »
2023r.
PykoBoguTens MIKOJIBHOIO

METOIUYECKOTO OOBEIUHEHUS
/10.T". CauroBa

COI'JIACOBAHO

Ha 3acenanuu MeTon4eckoro

COBETa LIKOJIbI

IIpotokon Ne ot «__ »
2023r.

[Ipencenarens METOAUYECKOTO

coBeTa

/HO.B. XKykoBa

YTBEPXKJIAIO
Jupexrop
/T.B. JIyuenko
IIpukaz Ne  or«  »
2023r.

PABOYAS ITPOT'PAMMA YYEBHOTI'O IIPEIMETA

Ha3Banue yuyeOHoro npeamera: buosorus (yriryOJieHHbIN ypOBEHB)

Kuaace: 10

KoauuecTBO 4acoB B Heaeaw/roa: 3/102

2023/2024 y4eOHblit roz
r. Tobonbek




1. Ilnannpyemble pe3yabTAaThl OCBOEHUS YUeOHOI0 NIpeMeTa, Kypca

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PEe3yabTAThl OCBOCHUSI IPOIPAMMBI 10 OMOJIOTUH IOCTUTAIOTCS B €IMHCTBE YUeOHOM
U BOCIHTATEIbHOM  JCATEIBHOCTH B COOTBETCTBMM C  TPAJULUUOHHBIMM  POCCHUCKUMU
COLIMOKYJIBTYPHBIMHM, HCTOPUYECKMMHM U JIyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMH, INPUHATHIMU B
o0miecTBe NpaBWJIaMU U HOpMamMH TMOBEACHHUA M CHOCOOCTBYIOT MpoIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUS M CAMOpPA3BUTHUS, Pa3BUTUS BHYTPEHHEW IO3MLMM JUYHOCTH, NATPUOTU3MA U
YBa)KEHUs K 3aKOHY U IIPABOIIOPSAKY, YEJIIOBEKY TPY/a U CTapIIeMy ITOKOJICHUIO, B3AUMHOI'O YBaXKCHUS,
OepeKHOrO0 OTHOWICHHS K KYyJIbTYPHOMY HACIEIUI0 M TPAJUIMIM MHOTOHAIIMOHAJIBHOTO HapoJa
Poccuiickoit dexnepaiuu, npupoie U OKpyKaroen cpee.

JIndHOCTHBIE pE3yNbTaThl OCBOEHUS Yy4eOHOro mnpeamera «bHOJOTHS» MOIKHBI OTpa)karhb
TOTOBHOCTb M CHOCOOHOCTh OOYYalOMIMXCSl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMH, MO3UTHUBHBIX BHYTPEHHMX YOEXKIEHUH,
COOTBETCTBYIOIIUX TPAAULUOHHBIM IIEHHOCTSIM POCCHUMCKOrO OOIIECTBa, PACIIUPEHHE XKHU3HEHHOTO
ONbITa W ONBITA ACSATEIBHOCTH B MPOLECCE pEeaau3alli OCHOBHBIX HANpaBJIEHUW BOCIUTATEIbHOU
NEeATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kIaHCcKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMU O0YUYAIOLIErocsl KaKk aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIeCTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U IIPABOIOPS/IKA;

TFOTOBHOCTh K COBMECTHOW TBOPYECKOH JEATENbHOCTH NPU CO3AAHUU YUEOHBIX IPOEKTOB,
pelieHrnr y4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMpENENsITh COOCTBEHHYIO MO3UIIMI0 MO OTHOUICHUIO K SBICHUSM COBPEMEHHOU
JKU3HU U OOBICHSTE €€;

YMEHHE YUUTHIBaThb B CBOMX JEHUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO B3aMMOJECHCTBUS
JOJIEH ¢ pa3HbIMH YOEKICHHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IPOIECCE COBMECTHOTO BBINOJHEHHUS  y4eOHBIX,
ITIO3HABATENIBHBIX M HCCIEA0BATENIBCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO OIIIOHEHTOB
IIpHU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOT0 COJEPKAHUS;

TOTOBHOCTb K TyMaHUTapHOM U BOJOHTEPCKOM NEATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHNS:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPaXJAHCKOW HMICHTUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tepen PonnHOM, TOpAOCTH 3a CBOW Kpaid, cBOKO Poauny,
CBOM A3BIK U KYJIBTYPY, IPOILIOE U HACTOALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOLICHHWE K NPUPOJHOMY HACIEIUI0 M NMaMATHUKAM IPUPOJBI, JTOCTHKEHUSIM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBAaTh BKJIAJ POCCUHCKHUX YUEHBIX B CTAaHOBJIEHHUE W pa3BUTHE OHOJIOTHH,
MOHMMAaHMsI 3Ha4eHUs1 OMOJIOTMH B NMO3HAHUM 3aKOHOB NPHPOJIBI, B AKH3HHU YEJIOBEKAa M COBPEMEHHOTO
o01ecTBa;

uzeitHast yoex1€HHOCTb, TOTOBHOCTD K CITYEHHIO U 3auuTe OTedecTBa, OTBETCTBEHHOCTD 32 €r0
cyne0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOAa;

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U MPUHMMATh OCO3HAHHBIE PEIIEHUs, OPHUEHTHUPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIJa B MOCTPOEHHE YCTOMUMUBOTO OYIYIIEro;



OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJHUTENSAM, CO3JAHMI0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHATUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauLUsIMU HapoaoB Poccunu;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas O3CTETHUKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOLICHHIA;

IMOHUMAaHUE SMOLIMOHAIIBHOTO BO3JACHCTBUS KUBOW IMPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B PA3HBIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSIBIISTH KauecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOPMHUPOBAHUA KYJbTYPbl 310POBbSI U 3MOIHMOHAJIBLHOIO
Os1aromosty4ms:

MOHMMAHUE W peam3alys 3J0pOBOro M 0Oe30macHOro oOpasza >KWM3HH (30pOBOE MUTAHHE,
COOMIOICHHE TUTHEHUYECKUX NPaBHJI U HOPM, COAJaHCHPOBAHHBIN DPEXUM 3aHATHH M OTIBIXA,
perynspHas (u3nueckas aKTUBHOCTb), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U ICHXUYECKOMY 370POBBIO;

MMOHMMAaHUE LIEHHOCTU MPaBUJI UHANBUIYATLHOTO U KOJUIEKTUBHOTO O€30I1aCHOTO MOBEICHUS B
CUTYALUIX, YTPOKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCIEACTBUA U HENPUATUS BPEIHBIX NPUBBIYEK (YIOTPEOJICHHS] aIKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepPCTBa, TPYJAOTIO0HE;

FOTOBHOCTh K AKTHMBHOM JE€ATEIbHOCTH TEXHOJIOIMYECKOM M COIMAJIbHOW HaIpaBiIE€HHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSTEIIEHO BBIIIOJHSITH TAKYIO JICSITEILHOCTD;

WHTEpPEC K pasIu4HbIM cdepaMm MpodecCHOHABHON NeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOP Oynyiiel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTB U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEH KU3HU;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIECHUE K IPUPOJIE KaK UCTOYHUKY JKM3HU Ha 3eMJie, OCHOBE
€€ CyIIeCTBOBAaHUS,

MOBBILIIEHUE YPOBHS IKOJIOTHUECKOH KYIbTYPBhI: IPUOOPETEHHE OTBITA TUIAHUPOBAHUS TIOCTYTIKOB
Y OIICHKU UX BO3MOXKHBIX TTOCJICICTBUM JIJIS1 OKPYXKAIOIIEH CPEJIbl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

CIIOCOOHOCTH HCIIONIb30BaTh MpUOOpETaeMble MPU W3YYEHHH OWOJIOTHH 3HAHUS M YMEHUS TpU
pelieHnr TMpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM MPHUPOJONOIB30BaHUEM (COOMIOIEHNE MPABHII
MOBEJICHUsI B TIPUPOJIE, HAMPABICHHBIX HAa COXpPAaHEHHWE PABHOBECHUS B DKOCHUCTEMAaX, OXPaHY BHUJIOB,
IKOCUCTEM, OMoCcdephl);

AKTUBHOE HEIMpPUATUE JCUCTBUH, MPUHOCAIINX BpEJ OKPYKAOUIEH MPUPOIHON cpele, YMEHHE
MIPOTHO3UPOBATh HEOIATONMPUSITHBIE KOJOTUYECKHE TMOCIEICTBUS MPEANPUHUMACMBIX JEUCTBUN U
MpeA0TBpaIIaTh UX;

HaJU4Yhe Pa3BUTOrO0 JKOJOTHYECKOTO MBIIUICHHS, OKOJIOTHYECKON KYJIbTYpbI, OIBITA
NEeSATEIbHOCTH YKOJIOTMYECKON HANpaBIE€HHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI UMU B [TO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLIMAJIbHOM MPAaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTHUUECKOU NEATEIbHOCTH
AKOJIOTUYECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HAyKH ¥ O0IIECTBEHHOH MPaKTUKH, OCHOBAHHOTO Ha JIUAJIOTe KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIHTYPHOM MHDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W YHTATEIbCKOM KYyJIbTYphl KaK CpEICTBAa B3aWMOJICHCTBUS
MEXy JIFOJIbMH M TIO3HAHUS MUPA;



MOHMMaHue crenupukn OWOJOTHM KaK HayKH, OCO3HaHuUi €€ poimu B (HOPMHUPOBAHHUH
paIMOHATBFHOTO HAYYHOTO MBIIIICHUS, CO3JaHHH IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEeM MHUpE
KaK O €IMHCTBE IMPHUPOJBI, YETIOBEKAa M OOIIECTBA, B IMO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH WU
pelIeHIH TPOOIIEM COXPAaHEHHSI PHPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH I COBPEMEHHOM IIMBHIIM3AIMH: 00ECIICUECHISI HOBOTO
YPOBHSL Pa3BUTHS MEAUIUHBI, CO3/IaHUE TMEPCICKTHBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX pelIaTh
pecypcHbIE IPOOJIEMbI PA3BUTHS YEIIOBEUECTBA, IIOMCKA MTyTEH BBIXO/A U3 MI0O0ATBHBIX IKOJIOTHIECKUX
npobseM u obOecredeHus] Tepexo/ia K YCTOMUYMBOMY Pa3BHTHIO, PAlMOHAIBHOMY HCIIOJIb30BaHUIO
MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH,

3aMHTEPECOBAHHOCTh B MMOJTYYCHHHM OWMOJOTHMYECKHX 3HAHHWHA B IEJISAX TOBBIIICHHUS OOIICH
KYJBTYPBI, €CTeCTBEHHO-HAYYHOU! IPaMOTHOCTH, KaK COCTAaBHOH 4acT (yHKIIMOHAIBHON rPaMOTHOCTH
oOy4Jaroruxcs, GopMHUPYEMOM MPU U3YICHUU OMOJIOTHH;

MOHMMAaHKWE CYIIHOCTH METOJOB IIO3HAHMS, HCIIOIB3YEMbIX B €CTCCTBEHHBIX HAyKax,
CIIOCOOHOCTH UCIIOIh30BaTh MOMy4aeMble 3HAHMSI 11l aHAIM3a M OOBSICHEHHUSI SIBJICHUN OKPYKAOIIEro
MHUpa U TPOUCXOMISIINX B HEM M3MEHEHHWH, YMEHHE JellaTh OOOCHOBAHHBIC 3aKIIOUCHUS HA OCHOBE
HAyYHBIX ()AaKTOB M UMCIOIUXCS JJAHHBIX C IENIBIO TIOJTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBHO HUCIIOJIh30BaTh OMOJIOTHYECKUE 3HAHUS JIJISI PEIICHHS TTPOOJIeM B
pEATbHBIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE IICHHOCTH HAYYHOW JEATEIHbHOCTH, TOTOBHOCTh OCYIIECTBJIATH NPOSKTHYIO U
UCCIIEIOBATEIBCKYIO S TEIbHOCTh MHUBHUIYaIbHO U B TPYIIIIC;

TOTOBHOCTb U CITIOCOOHOCTBH K HEIIPEPHIBHOMY 00Pa30BaHUIO U CAMOOOPA30BaHHIO, K aKTHBHOMY
MOJTYYEHHUIO HOBBIX 3HAHUH TI0 OMOJIOTHH B COOTBETCTBUU C )KU3HCHHBIMU IMMOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATBI
MeramnpeaMeTHble pe3yibTaThl OCBOCHHS Yy4eOHOro mpenmera «bBHONOTHS» BKIIOYAIOT:

3HauMMble U1 (OPMHPOBAHUS  MHPOBO33PEHHMS  OOYHYaIOIIMXCS  MEXIUCLMILIMHAPHBIC
(MexnpeaMeTHbIE) OOILEeHAYYHbIE MOHITHS, OTPAXKAIOIIKE IEIOCTHOCTh HAYYHOM KapTHUHBI MHpa M
cHenu(pUKy METO0B TO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs, SABJICHUE,
MPOLIECC, CHUCTEMa, Hay4dHbI (akT, MPUHINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
ucclieloBaHKe, HaOtoJeHNe, U3MEPEHNE, SKCIIEPUMEHT U IpYTHe); YHUBEepCcallbHble yueOHbIe 1eUCTBUS
(mo3HaBaTenbHBIE, KOMMYHUKaTHUBHBIC, pEryJIsTHBHbIE), oOecrneuyuBaromue  (GOpMHPOBAHUE
(GYHKIIMOHAJIBHOW TIpPaMOTHOCTH M COLMAIbHONW KOMIIETEHIIMM OOy4aroluXcs; CHOCOOHOCTh
0o0OyyaroluXcsl HCIOJIb30BATh OCBOEHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS U
YHUBEpCaJbHbIC yUeOHbIE ISHCTBHS B IO3HABATEIBHOM U COIMAIEHON MPaKTHKE.

B pesynbTare nzydeHus: O1ooruu Ha ypoBHE CpeHEro o0miero oopa3oBaHus y 00y4aromerocs
OyayT chOopMHUPOBaHbBI MO3HABATEJIbHbIE YHHUBEpPCAIbHbIE YU€OHBIE AEHCTBHS, KOMMYHHMKAaTHBHBIE
YHHUBEpCaJIbHbIE yYeOHbIE JIEHCTBUS, PETYIISITUBHBIE YHUBEPCAJIbHbIE yueOHbIE IEHCTBUS, COBMECTHAs
NEATEIbHOCTD.

MertamnpeaMeTHble pe3yibTaThl OCBOCHHUS MPOTrpaMMbl CpeHEro oOIero o0pa3oBaHUs JIOJKHBI
OTpaXkaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH NO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe eHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyaJU3UpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh MpPHU OCBOCHUM 3HAHUNM MPHUEMBI JIOTUYECKOTO MBIIUIEHUS (aHajau3a, CHHTE3a,
CpaBHEHMSI, KITaCCU(PHUKAIIMH, 0O0OIIEHHS ), pACKPBIBATH CMBICT OMOJIOIMYECKUX MOHATUH (BBIIEIATH UX
XapaKTepHbIe IPU3HAKHU, YCTAHABIUBATD CBA3HU C APYTMMH ITOHATHAMM);



OTIpEeCIIATh LIETN ACSITeNbHOCTH, 3a/1aBast MapaMeTphl U KPUTEPUH MX JTOCTHXKEHUS, COOTHOCUTD
Pe3yJbTATHI ACSITEIBHOCTH C TIOCTABICHHBIMH LIEJISIMU;

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS JIs1 O0OBsICHEHUS (PAKTOB U SIBIICHHU KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, [0 aHAJIOTHUHU), BBIABIATH
3aKOHOMEPHOCTH U TPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BBHIBOJBI U
3aKJIFOUEHHS;

NPUMEHSATh CXEMHO-MOJICNIbHBIE CPEACTBAa JJIsl MPEICTABICHHUS CYIIECTBEHHBIX CBS3€H W
OTHOIICHUH B H3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TakKe IPOTUBOPEUYHIl pPa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHbBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUJIaH pEIICHUS MPOOJeMbl ¢ y4ETOM aHalU3a MMEIOIIUXCS MaTepUATbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B I€ATEIHHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB LIEJSIM, OLICHUBATD
PHUCKU MOCIEACTBUI NESTENbHOCTH;

KOOD/JMHUPOBaTh W BBINOJNHATH pabOTy B YCIOBUSIX pEabHOrO, BHUPTYAIbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BJIa/IETh HABbIKAMHU Yy4Y€OHO-HCCIIEAOBATEIbCKON M IPOEKTHOM JEATEIbHOCTH, HaBbIKAMU
paszpeleHus npodeM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY IIOUCKY METOI0B PELICHUS
MPAKTUYECKHX 3aJa4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB MO3HAHUS;

UCIIONIb30BaTh Pa3lIMYHbIE BUJIBl JACATEIBHOCTH 10 TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
MHTEPIPETAINHU, TPEOOPA30BAHHUIO U TPUMEHEHHIO B YIEOHBIX CUTYAIMSIX, B TOM YHCJIE IIPH CO3AaHUU
Y4eOHBIX U COIMAIIBHBIX ITPOEKTOB;

dbopMupoBaTh HAy4YHBIA THUIl MBIIUICHUS, BIAAETh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh ¥ (HOPMYyIHpPOBATH COOCTBEHHBIC 33Ja4l B 00OPa30BaTENbHOW JEATEIBHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBJIATh IPUUMHHO-CIIICTBEHHBIE CBSA3U M aKTyaJIM3UpOBATh 33/a4y, BbIIBUTaTh TUIIOTE3Y €€
peleHusl, HaXOAUTh apryMEHThI I J0Ka3aTesIbCTBA CBOMX YTBEp)KICHHH, 3a7aBaTh HapaMeTpbl U
KPUTEPHUH PEIICHHUS;

aHAJM3UPOBATh MOJIYYCHHBIE B XOJI€ PEIICHUS 3a7ayll Pe3yJbTaThl, KPUTHUECKH OLIEHUBATH WX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

OCYILIECTBIIATh LIEJICHANPABICHHBII IOMCK IIEpeHOca CpPEeACTB M CHOCOOOB JEHCTBUS B
PO eCCUOHABHYIO CPENY;

YMETh MIEPEHOCUTDh 3HAHUS B T03HABATEIbHYIO M MPAKTHUECKYIO0 001aCTH )KU3HEAESITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIEC UJCH, TIPEJIaraTh OPUTHHAIBHBIE ITOIXO0/IbI ¥ PEIICHHS, CTABUTH TPOOJIEMBI 1
3aJ1a4M, JOMYCKAIOILIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX HCTOUHUKAX UH(OpMAIMK (TEKCTEe y4eOHOro nocoOusi, Hay4Ho-
MOIYJISIPHOM JTUTepaType, OMOIOTHIECKHUX CIIOBAPSX W CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX,
B MlHTEpHETE), aHATM3UPOBATh MHPOPMAIIUIO PA3TMYHBIX BHIOB U (HOPM MPEICTABICHHS, KPUTHUECKH
OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

¢dbopMynHMpoBaTh 3ampoChl M MPUMEHSATh pa3IMYHbIe METOJbl TNpU TOUCKE M 0oTOOpe
Oounosornueckoi nHGopMaIuu, He0OOXOAMMOM JIJIs1 BBITIOTHEHUS YIeOHBIX 3a7a4;

npHOOpeTaTh  OINBIT  WCIOJB30BaHUS WH(POPMANMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIB30BAHUS PA3IIMUHBIX IIOMCKOBBIX CHCTEM;



CaMOCTOSTENILHO BEIOMPATh ONTUMATBHYIO (OPMY IIPEICTABICHUS OMOJIOTHIYECKON HH(POPMAITUH
(cxemsl, rpaduKy, TMarpaMMbl, TaOJIHIIbI, PUCYHKH U JAPYToe);

MCIOJIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEJICTBA MPU pabOTe ¢ OMOIOTHIECKON HHPOPMAITHCH:
MPUMEHSTh XUMHUYECKUE, (pU3nueckre 1 MaTeMaTHueCKHUe 3HaKU U CUMBOJIBI, (hOpMyIibl, aO0OpeBHaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH;

BJIaJICTh HAaBbIKAMH PACIIO3HABAHMS U 3alIUTHI UH(OpMAIMK, HHPOPMALMOHHONW 0E30M1aCHOCTH
JUYHOCTH.

OBiajeHne YHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMMU:

1) odomenmne:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX c(epax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE WU
IMCKYCCHH TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXICHUS
OTHOCHTEJILHO BBIMIOJIHEHHSI ITpeilaraeMoii 3a71auu, Y4UThIBaTh HHTEPECHI U COrNIACOBAaHHOCTH MO3ULINN
JPYTUX YYACTHUKOB JTUAJIOTa WM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIIEHUS, MOHMMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTyallWd, yMETh CMST4aTh KOH(DIMKTHI U BECTH
MIEPETOBOPBL;

BIIQ/IETh Pa3IMYHBIMHU crioco0aMu OOIIEHHS M B3aWMOJCUCTBUSA, MOHUMATh HAMEPEHHS APYTUX
JIFO/ICH, IPOSIBIIATh YBAXUTEIHHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOU opme GopMyTHpOBaTh
CBOM BO3PAXKECHMUS;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW M HHIMBHTyaIbHON paOOTHI TPH PEIICHUH
Onosornyeckoii mpoOsieMbl, OOOCHOBBIBATh HEOOXOAMMOCTh NPUMEHEHHS TPYNIOBBIX (opM
B3aMMOJICHCTBUS MPU PEUICHUH Y4eOHOM 3a/1a4H;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUH C Y4E€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)K/10T0 4JieHa KOJUIEKTHBA;

MIPUHUMATD 1I€JIM COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JIEUCTBUSA 110
e€ OCTM)KEHUIO: COCTaBJIATh IUIaH JEWCTBUIL, pacrpenenirTb poiHu ¢ y4€TOM MHEHUN y4YacTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paboOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa M Ka)/J0ro YYacTHHKA KOMaHIbl B OOIIMN pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBbIE NPOEKTHI, OLIEHWBAaTh WJEH C TO3UIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBISATh MO3UTUBHOE CTPATETUYECKOE IMOBEIACHHE B PA3JIMUHBIX CUTYAIUSX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBiaieHNe YHUBEPCAIbHBIMH PeryJsiTHBHbBIMU J1eHCTBUSMM:

1) camoopranu3amus:

HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISIBICHUS MPOOJIEM U UX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;

BBIOMpPAaTh Ha OCHOBE OMOJIOIMYECKMX 3HAHWH IEJIEeBble U CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUAX M IIOCTYNKax IO OTHOLIEHWIO K JXMBOW IPHUPOJE, CBOEMY 3J0POBBI0 M 3/I0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBISATH [M03HABATEIBHYIO JIEATEIbHOCTD, BBISBIISTH MPOOJIEMBI, CTABUTH
1 GOpMYNIHPOBaTH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON AEATEIBHOCTH U )KU3HEHHBIX CUTYalHAX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEIIeHUS MPOoOJieMbl C Y4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEIIOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

paciupsaTh paMKH y4eOHOTro NMpeMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;



Jies1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO W MPOSBICHUIO INMHPOKOH JPYIUIMH B pa3HBIX 001acTsIX
3HaHUH, NOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYalusIM, BHOCHUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLCHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIEISIM;

BJIaJIeTh HABbIKAMU II03HABATEJIbHOW pe(IeKCHH KaK OCO3HAHUS COBEPLIAEMBIX NEHCTBUH U
MBICIMTENbHBIX IPOLECCOB, UX PE3YIbTaTOB U OCHOBAaHWM, UCIOJIb30BaTh NMPUEMBI peduieKCUu A
OLIEHKH CUTYyalluH, BbIOOpA BEPHOTO PEILICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

IIPMHUMATh MOTHUBBI M apIYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YNIbTaTOB ACATEIbHOCTH;

3) npuHsTHE CeOsT H APYTHX:

MPUHUMATD €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U a@pTYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB IE€ATEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OIIMOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH JPYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI
[IpenmeTHbie pe3ynbTaThl OCBOCHHS COAEp)KaHUS ydeOHoro mpeamera «buonorwms» Ha

yrIyONE€HHOM YpOBHE OPHEHTHPOBAHBI Ha oOecredeHre MpOQMIBHOTO OOydeHHs OO0YyJaroumuxcs
O6uosioruu. OHU BKIIIOYAIOT: crieuduueckue st OMOJOTMM HayuyHble 3HAHUS, YMEHHUS U CHOCOOBI
JeUCTBUI 1O OCBOEHMIO, HMHTEpIpETalMM MU MpeoOpa3oBaHUIO 3HAHUM, BHJbI JEATEIBHOCTH IO
MOJTYYCHUIO HOBBIX 3HAHUH M MIX TPUMEHEHHIO B PA3IIMYHBIX yUEOHBIX, a TAK)KE B pEAIbHBIX KU3HEHHBIX
cutyauusx. [IpeaMerHbie pe3yabTaThl IPeICTaBICHbI IO FOJaM U3yYEHUS.

[IpenmeTtHble pe3ynbTaTbl OCBOCHHUs yueOHoro npeamera «buonorus» B 10 knacce NOJKHbBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTE€ U pPOJM OHOJIOTUM B CHCTEME E€CTECTBEHHBIX HAayK, B
(OpMHPOBAHUM €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, B MO3HAHUM 3aKOHOB NPUPOJIBl U PEIICHUU
npobJeM PalMOHAIBHOIO MPHUPOJONONIB30BAHMS, O BKJIAAE POCCHUMCKMX M 3apyOekHbIX YUYEHBIX B
pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMOW OWOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIIOYAaeT: OCHOBOIIOJIArarolye
OMOJIOrMYEeCKME TEPMHMHBI M TIOHATUS (JKU3Hb, KJIETKa, OpraHu3M, MeTabonM3M, TOMEOcCTas,
CaMOpEryJslus, CaMOBOCIIPOU3BEJICHHE, HACIEACTBEHHOCTb, HM3MEHUYMBOCTb, POCT U pPAa3BUTHE),
ouosiornyeckue teopun (kiaetouynas teopus T. IlIBanna, M. Illneiinena, P. Bupxoa, xpoMocoMHas
Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. Y. BaBwioBa — o meHTpax MHOTrooOpasusi u
MIPOUCXOXKACHUS KYJIbTYPHBIX PAaCTEHHi), 3aKOHBI (€AMHOO0Opa3us MOTOMKOB IMEPBOTO IOKOJICHUS,
pacIleIUIeHHs], YUCTOThHI TaMET, HE3aBUCUMOT0 HacienoBanus . MeHaensa, roMoJIornyecKkux psaoB B
HacneacTBeHHOH n3meHunBocty H. 1. BaBuiosa), mpuHIUIB! (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMM METOJaM{ HAy4yHOTO II03HAHUS, HCHOJIb3YEMbIX B OHOJIOTHYECKUX
HCCIIETOBaHMIX KUBBIX 00BHEKTOB (OMHCaHKE, U3MEPEHHE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIJEIATH CYIIECTBEHHBIE INPU3HAKU: BHUPYCOB, KJIETOK IMPOKAPHOT U DyKapuoT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpraHU3MOB, B TOM 4YucCle OakTepuil, TpuOOB, pacTeHHUH,
KUBOTHBIX M YEJIOBEKAa, CTPOEHHsS] OPraHOB M CHCTEM OPTraHOB PACTEHMM, >KMBOTHBIX, UEIOBEKa,
MIPOLIECCOB KU3HENEATEIIbHOCTH, MPOTEKAIOIIUX B OpraHU3Max PAacTeHUM, >KMBOTHBIX M YEJIOBEKa,
OMOJIOTMYECKUX MPOIIecCOB: OOMEHa BEIIECTB (MeTaboiM3M), MpEBpAIEHUs] SHEPruu, OpOKEHUs,
aBTOTPO(HOrO U TeTepOTPO(HOro TUIIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meio3a,



raMeToreHes3a, 3MOpHOTeHe3a, MMOCTIMOPHOHAIBFHOTO pa3BUTHS, PA3MHOKCHHS, HHIMBHIYAJIHHOTO
pa3BUTH OpraHu3Ma (OHTOT'€He3a), B3aUMOICHCTBHSI T€HOB, FETEPO3HCa, HCKYCCTBEHHOTO 0TOO0Pa;

YMEHHUE YCTaHABJIMBATh B3aMMOCBSI3M MEX/1y OPTaHOMIaMH KJIETKH M UX (YHKLIUSMH, CTPOCHUEM
KJIETOK Pa3HBIX TKaHEH M WX (QYHKIHUSIMH, MEXIy OpraHaMd M CHUCTEMaMd OpPraHOB Yy PacTCHHH,
’KMBOTHBIX M YEJIOBEKa M HMX (QYHKIHSIMH, MEXIy CUCTEMaMH OPraHOB M HMX (QYHKIUSIMHU, MEKIY
JTarnamMu oOMEeHa BEUIECTB, 3TallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX IMKIIOB OPraHU3MOB, dTallaMu
SMOPHOHAILHOTO Pa3BUTHSA, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHUIIOM H (DaKTOpaMH Cpeibl OOUTAHHUS;

YMEHHE BBISBIIATH OTINYUTEIbHBIC IPHU3HAKY JKUBBIX CHCTEM, B TOM YHCIIE PACTEHUH, )KUBOTHBIX
Y 4eIIOBEKa;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIOTMYECKYI0 TEPMHHOJIOTHIO |
CHMBOJIMKY JUISl TOKa3aTeIbCTBA POACTBA OPTaHM3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIT;

yYMEHHE peniath OMOJOTMYECKHE 3a/1au, BBIABIATH NPHUUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMH OMOJIOTMYECKUMH IPOIECCAMU U SIBICHHSMH, J€laTh BBIBOJBl M IPOTHO3BI HA
OCHOBAHUU TOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINIOJIHATH JIA0OPATOPHBIC U MPAKTUIECKHE PA0OTHI, COOIIOIATH MpaBUiia IpU padoTe C
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHE BBIIBUTATh TMIIOTE3bI, IPOBEPATHh UX SKCIEPHUMEHTAIBHBIMU CPEICTBAMU, (POPMYIHPYS
1eJIb UCCIIEIOBaHMS, aHATIM3UPOBATh MOTYYCHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBATh B YU€OHO-HCCIIEJOBATEIBCKOM paboTe 1o OMOJIOTHH, SKOJIOTUH ¥ METUIIHHE,
npoBOAMMON Ha 0a3e IIKOJNBHBIX HAYYHBIX OOWIECTB, M IyOJIMYHO TNPEICTABIATH MOJTY4YCHHBIC
PE3yNbTaThl HA YUCHHYECKUX KOH(EPECHIHSIX;

YMEHHE OIICHWBATh STUYECKHE ACIEKTHl COBPEMEHHBIX HCCIEIOBaHMN B 00JacTH OMOJOTHH M
MEIUIUHBI (KIOHHPOBAHUE, UCKYCCTBEHHOE OILIOOTBOPEHHE, HANpPaBICHHOE M3MEHEHHE T€HOMa M
CO3/IaHUE TPAHCTECHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISTH OCO3HaHHBIM BBIOOp Oynymiedl npodeccHoHaIbHOW AESTEIHHOCTH B
obmacTi OMOJOTHH, METUIMHBI, OMOTEXHOJOTMH, BETEPHHAPHH, CEIBCKOTO XO3SHCTBA, IMUIIEBOM
MPOMBIIJICHHOCTH, YIIIyOJSTh TO3HABAaTENbHBIA WHTEPEC, HAINPABICHHBIM HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOLIEH mpodeccu M NPOAOKEHHE OMOJIOrMYEecKOro oOpa3oBaHUS B OpraHM3alusix
CpeAHero NpoQecCuoHaIbHOIO U BBICILIET0 00pa30BaHUsI.

2. Conep:xaHue y4eOHOI0 npeMeTa, Kypca

ConepxaHue MPOTpamMMbl, BBIICICHHOE KYpCu8OM, HE BXOJIUT B MPOBEPKY TOCYIAPCTBECHHOU
utoroBoii arrectanmu (I'NA).

Tema 1. buoJsiorust Kak HayKa

CoBpemeHHass Ouosiorus — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BUTHS OHMOJIOTHH.
buonoruyeckue Hayku U u3ydaemble UMH MpoOieMbl. OyHaMEeHTaIbHbIE, TPUKJIAIHbIE U TOUCKOBBIE
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OWOJIOTUH B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpA.
[Ipodeccun, csa3anubie ¢ Ononoruei. 3HaueHne OMOJIOTUN B MPAKTHUECKON JEATEIbHOCTH YellOBeKa:
MEIUIIMHE, CEIBCKOM XO3SIIICTBE, TPOMBIIIJIEHHOCTH, OXPaHE IPUPOIBI.

JdemoHcTpanuu



[Toptpersr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. apseit, I.
Mennens, B. U. Bepnanckwuii, U. I1. [1aBnos, M. . Meunukos, H. 1. Basunos, H. B. Tumocdees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuup! u cxembl: «CBsI3b OMOJIOTHH C IPYTUMH HayKamuy, «CructeMa OMOJIOTMYECKUX HAYK).

Tema 2. ’KuBble cucTeMbI U UX U3YYEeHUE

XKuBbie cuctempl Kak mpeaMmer u3ydeHus Ouonoruu. CBOWCTBA KHUBBIX CHUCTEM: EIHMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTh, CIOKHOCTh M YHOPSAJOYEHHOCTb CTPYKTYpHI,
OTKPBITOCTh, CaMOOpPraHU3alMs, CaMOBOCHPOU3BEACHHUE, PAa3qPAKUMOCTb, U3MEHUUBOCTb, POCT M
pa3BUTHE.

YPpOBHM OpraHu3aluy )KUBbIX CUCTEM: MOJIEKYJISIPHBIN, KJIIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN,
MONYJIAIIMOHHO-BUJIOBOM,  AKOCHCTEMHBIH  (OWoreoneHoTuyeckuii), OuocepHbiii. IIpormeccsl,
MIPOUCXOJISIINE B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KUBOTO. JKU3Hb Kak opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nzydaronue >kKMBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3aIuu.

N3ydyenne >kuBBIX cHucTeM. MeToasl Ouoslornyeckor Hayku. HaOmroneHue, u3MepeHHe,
JKCIIEPUMEHT, CHUCTeMaTh3alus, MeTaaHanu3. [loHsATHE O 3aBUCMMON M HE3aBUCUMOW IMEPEMEHHOM.
[InanupoBanue skcnepuMenTta. [loctaHoBka M mpoBepka runore3. HyneBas runoresza. Ilonstue
BEIOOPKH © €€ JOoCTOBepHOCTh. Pa30poc B Ouosormdeckux gaHHbIX. OIEHKAa JOCTOBEPHOCTH
MOJYYEHHBIX  pe3ynbTaToB. [IpUYMHBI  HCKaXEHUs PE3yJNbTaTOB dKcnepumeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpamun

Tabmuupl u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY, «bronorudyeckue cucremsl», «CBONCTBA
KUBOU MaTtepumn», «Y poBHU OpraHU3alMU KUBOH NpUpobl», «CTpoeHHe )KUBOTHON KIIeTKW», « TkaHu
KHUBOTHBIX», «CHCTEMBI OPraHOB YEIOBEYECKOT0 opranu3mMay, «buoreoreHos», «buocdepar, «MeTo sl
W3Yy4YEHUS KUBOU ITPUPOBIY.

ObopynoBanue: mabopaTopHOe O0OpYyIOBaHME MJII TPOBEACHUS HAOMIOACHUHN, W3MEPEHUM,
AKCIIEPUMEHTOB.

IIpakTHyeckasi padora «l/cronb3oBaHuEe pa3IUYHBIX METOAOB MPU U3YUEHUU KHUBBIX CUCTEM).

Tema 3. Buosnorus kierku

Krnetka — cTpykTypHO-(QyHKIMOHAIbHAS €AMHULIA KUBOTO. McTOpus oTKpbITHS KIeTKU. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. Ilneiinen, P. Bupxos). OcHoBHBIE
IIOJIOXKEHUSI COBPEMEHHOM KIIETOYHON TEOPUHU.

MeToabl MOJIEKYIISIPHON M KJIETOUHON OMOJIOTHH: MUKPOCKOTIIHSI, XpomaTorpadus, d7aeKTpodopes,
METOJlT MEYEHBIX aTOMOB, AU(QepeHlraTbHOEe LEHTPUPYTHpOBaHUE, KYJIbTUBUPOBAHHUE KIIETOK.
H3yuenue ¢ukcuposannvix Kiemok. INEKTPOHHAs MUKpOCKONUs. KougokanvHas MUKpOCKONus.
Bumanvnoe (npudsicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. [llneitnen, P. Bupxos, K. M. bap.

Tabnuue! u cxembl: «CBETOBOM MUKPOCKOIY, «IJIEKTPOHHBIH MUKPOCKOMY, «VcTopus pa3BuTHs
METOZ0B MUKPOCKOIIUN».

O6opynoBaHMe: CBETOBOM MHKPOCKOI, MHMKpPOIpPENapaTbl pacTUTEIbHBIX, J>XUBOTHBIX U
OaKTepUaTbHBIX KIETOK.

IIpakTnueckass padora «/3ydeHne MeETOJOB KJIETOYHOW Ouojoruu (Xpomarorpadus,
anekTpodopes, nupdepenimansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH



XUMHUYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMHUKpPOAJIEMEHTh. Boma u €€ ponb Kak
pacTBOPUTEIIS, peareHTa, y4acTHE B CTPYKTYpUPOBAHUHU KIIETKH, TEIUIOPETYJALNH. MUHEpalbHbIE
BEIIIECTBA KJIETKH, UX Onosiorndeckasi poib. PoJib KaTHOHOB M aHMOHOB B KJICTKE.

Oprannueckue BelecTBa KiIeTkU. bruonornueckue nonumepsl. benkn. AMUHOKHCIIOTHBIN COCTaB
6enkoB. CTpyKTyphbl 0e1K0BOi MoJieKybl. [lepBuuHas cTpykTypa Oenka, nenTuaHas cBsi3b. Bropuunas,
TpeTHYHAasi, YeTBEpTHUYHAsI CTPYKTYyphl. JleHarypanus. CoiictBa OenkoB. Kimaccupukammsi Oenkos.
buonornueckue GpyHkuuu 0enkos. [lpuonul.

VYrneBoabl. MoHoOcaxapuabl, AUcaxapuibl, OJUrocaxapuibpl U mnonucaxapuisl. OOmwMii miuaH
CTpOCHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA YIiIeBOJ0B. buonoruueckue GyHKIUN YrII€eBOOB.

Jlumunet. TuppodunsHo-ruApOodoOHBIe cBOMcTBA. Kimaccudukamus nmunuaos. Tpuriuiepuisl,
dbochomunuabl, BOCKH, cTepounbl. buonormueckue ¢yHkuu JmunugoB. OOmue CcBolicTBa
OHMOJIOrMYecKUX MeMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaM0O3aMbIKaHUIO, MOJTYIPOHUIIAEMOCTb.

Hyxneunoseie kuciotsl. JJHK 1 PHK. Ctpoenne HykinenHoBbix kucinoT. Hykneotuasl. [Tpunimn
koMmruiementapHoctu. [Ipasuino Yapradda. Crpykrypa IHK — nBoitHas crimpans. MecToHax0xXIeHHE
u 6uonoruueckue pynkuuu JJHK. Bunsr PHK. ®ynkunn PHK B knetke.

Crpoenue Mmonekynbsl AT®. Makpospruueckue cBsizu B Mojekyine AT®. buonormueckue
¢byukun  AT®. BoccraHOBIEHHbIE  MEPEHOCYMKH, UX  (YyHKOMUM B KJIeTke. /[pyeue
nykneozuompugocgamor (HT®). CexenupoBanue JJHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrtpykrypHas Owuojorusi: Ouoxumuyeckue U OuopU3NYECKHE HCCIEIOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYphI OuoMonekyn. Moodenuposanue cmpykmypuol u yHKYuil OUOMONEKYl U
ux xKomnnexcos. Komnviomepnoli ousaiin u opeanuueckuti cunmes OUOMONEKYN U UX HENPUPOOHbIX
aHano2o8.

JdeMmoHcTpamun

[Toptpetsr: JI. [lomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, ®@. Courep, C.
[Ipy3unep.

Huarpammsl: «Pacrnipenenenne XMuMUYECKUX AJIEMEHTOB B HEXKUBOW MPUPOJIe», «Pacnpenenenne
XUMHUYECKUX HJIEMEHTOB B )KMBOU MPUPOIE».

Tabmuie! u cxemsr: «lleproaudeckast TabIMIIa XUMHUYECKHUX dJIEMEHTOBY, «CTpOCHHE MOJIEKYITbI
BOJbI», «BemecTBa B coctaBe oprann3MoBy», «CTpoeHHE MOJEKYIbI Oenka», «CTPYKTypbl OEIKOBOM
MoJIeKynb», «CTpoeHue MOJIeKyl YIiIeBoAOB», «CTpoeHHe MOJEeKyNl IUnuaoB», «HykienHoBbie
KHUCIIOTBI», «CTpoeHne MoieKynsl ATO.

O6opynoBanue: XUMUIECKast IOCya U 000pyI0BaHHE.

JlabopaTopHas padora «OOHapyxeHHe OETKOB C MTOMOIIBbIO KAaUeCTBEHHBIX PEAKITUN».

JlabopaTopnasi pabGora «liccienoBaHne HYKIEMHOBBIX KHCIOT, BBIIIEJICHHBIX W3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KJIETKH

Tunsl KJIETOK: JyKapuoThyeckas W mpokapuotrnyeckas. CTpyKTypHO-(DyHKIMOHAJIbHbIE
00pa30BaHMsI KIETKH.

Crpoenue npokaproTHueckoi kieTkd. Knerounas crenka Oakrepuit um apxeil. OcoOeHHOCTH
CTpOEHUS TeTepOoTPOPHONH M aBTOTPOGHON MPOKAPUOTHUECKUX KIETOK. MeCTO M poJib MPOKApUOT B
OMOIIEHO3aX.

CrpoeHre M (QYHKIMOHHPOBAHHE OJyKapuoTH4Yeckod kieTku. Ilmaszmatuueckas MemOpaHa
(mnazmanemma). CTpykTypa miazMaTuueckoid MeMOpansl. TpaHCOpT BELIECTB Yepe3 MIa3MaTHIeCKYIO
MeMOpaHy: naccuBHbIU (AU dy3us, obneru€éHnas nuddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIN
aKkTUBHbIN TpaHcnopT). [lonmymponumaemocts MemOpanbl. PaboTa HaTpuii-kanueBoro Hacoca.



DHJIONUTO3: TUHOMHUTO3, (aromurTo3. Ok3omuTo3. Kiterounas crenka. CTpykrypa U (QyHKIIHH
KJICTOYHOM CTEHKH pacTeHuil, rpuoOoB.

Huronnazma. [urozons. Lwurtockener. JIBuxkeHue muTomiasmbl. OpraHouasl  KIETKH.
OnHomeMOpaHHBIE OPTaHOWIBI KIETKH: HHAomiasMmarudeckas cerb (DIIC), ammapar I'oabmkw,
JIU30COMBI, UX CTpoeHue U GyHKIuU. B3auMocBs3b 0lHOMEMOpaHHBIX OPraHOUA0B KieTku. CTpoeHue
IPaHyJISIPHOTO pETHKYIyMa. Mexanusm nanpaeienus b6eikog ¢ IIIC. CuHTe3 pacTBOPUMBIX OEJIKOB.
CuHTe3 KIETOUHBIX MeMOpaH. [nankuil (arpaHyisipHBIA) 3HIOIUIA3MATUYECKUN PETUKYIYM.
CekperopHass ¢ynkums anmapara [ompmku. Moougukayus 6Genkos 6 annapame 1oavooicu.
Copmuposka 6enxos 6 annapame I onvoacu. TpaHCHIOPT BELIECTB B KiIeTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[losiyaBTOHOMHBIE ~ OpPraHoOMbl  KJIETKUA: MMTOXOHAPUHU, IJIAcTUibl.  [lpoucxoocoenue
mumoxonoputl u naacmuo. Cumouoeenes (K.C. Mepeosickosckuil, JI. Mapeynuc). CtpoeHne u QyHKIIMH
MUTOXOHJIpUI U TuiacTuA. [lepBuuHbIE, BTOPUYHBIE U CIOXKHBIC IIACTUIIBI (POTOCHHTE3UPYIOIIMX
3YKAapUOT. XIIOPOILIACTBI, XPOMOILIACTHI, JICMKOIIACTHI BBICIIUX PACTECHUN.

HememOpanusie opranonisl kietku CtpoeHue u GyHKINN HEeMEMOpPaHHBIX OPTaHOHIOB KIICTKH.
Pubocomsl. IIpomescymounvie ¢unamenmor. MUKpODUIAMEHTBI. AKMuUHOBble MUKPODUIAMEHMbL.
MpliieuHbIe KIETKH. AKMUHOBble KOMNOHEHMbl HeMbluleyHblX KiemoKk. MukpoTpyoouku. Kierounsrii
ueHTp. CTpoeHre U ABWKEHUE KTYTHMKOB M pecHHUYEeK. MUKpOTpyOOouku muToriazMel. LleHTpuons.
Benxu, accoyuuposannvle ¢ mukpoguramenmamu u mukpompybouxamu. Momoprvie 6enxu.

SAnpo. OGomnouka s1pa, XpoMaTHH, KapUOIUIa3Ma, SAPHIIIKH, UX CTpoeHHe U pyHKUUU. S aepHbIil
0enkoBbIil MaTpuKc. [IpocTpancTBEHHOE PacooKeHHe XPOMOCOM B UHTEp(a3zHOM siape. DyxpomamuH
u eemepoxpomamu. benku XxpoMaTuHa — TUCTOHBL. JJunamuxa s0ephoti 060104Ku 6 mumo3se. Aoepnuiii
Mpancnopm.

Krnerounsie BkitoueHusi. CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK JYKApHOT (pacTUTENbHOM,
YKUBOTHOM, TPUOHOM).

JdemMoHcTpanuu

[optpersr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabnuier u cxembl: «CTpoeHHE HYKApPUOTHUECKON KIeTKu», «CTpOeHUE KUBOTHOM KIETKHY,
«CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHHe  MHUTOXOHApUm», «Sapo»,  «CTpoeHue
MIPOKAPUOTUYECKOMN KIETKHY.

O6opynoBaHMe: CBETOBOW MHKPOCKOI, MUKpPOIpPENaparbl pacTUTEIbHBIX, dKUBOTHBIX KJIETOK,
MUKpOTpenaparbl 0aKTepHalbHbIX KIETOK.

JlaGopaTopHas padora «/3ydyeHne cTpoeHHs KIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbD».

JlabopaTopunasi padora «lccnenoBaHue IUIa3sMOiIM3a M JIEMJIA3MOJIM3a B PACTUTEIbHBIX
KJIETKax».

IIpakTuyeckasi padora «/3yueHue ABUKEHUS HUTOIIA3Mbl B PACTUTENIbHBIX KIETKaX.

Tema 6. OGMeH BelecTB M NpeBpallieHHe JHEPTUH B KJIeTKe

AccuMUISIIMA M TUCCUMMJISIIMSL — JIBE CTOPOHBI MeTabosm3ma. Tumbl oOMEHa BeIECTB:
aBTOTPOGHBIA M TreTepoTpOodHBIA. YyacTHe KHCIOpoAa B OOMEHHBIX Hpolieccax. DHEepreTuyeckoe
oOecnieduenue kietku: npeBpamieHne AT® B oOMeHHBIX mnpoueccax. depMeHTaTHBHBIA XapakTep
peaknuii KiIeTo4Horo mertabonuzma. DEepMEeHTHl, MX CTPOCHHE, CBOMCTBA M MEXaHU3M JCHCTBUA.
KodepmenTtsl. OTinnuns pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTOpoB. belku-akTuBaTOphl M OeNIKH-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLUH OT pa3IMyHbIX (PaKTOpPOB.

[lepBruHBIil CUHTE3 OpraHUYECKHUX BeImEeCTB B KieTke. DOToCuHTE3. AHOKCUCeHHblU U
oxcuzennvlli pomocunmes y baxmepuii. Ceemocobupaiowjue nueMeHmsvl U NUSMeHMbl PeaKYUOHHO20
yenmpa. Ponb xnoporutactoB B nponecce ¢porocunTe3za. CBeToBas U TeMHOBas (pa3bl. Pomoodvixanue,



C3., C4- u CAM-munwvi hpomocunmesa. IIponykTuBHOCTH poTOCHHTE3a. BiusiHue pa3nudHbIX (GakToOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HAUeHUE (POTOCHUHTE3A.

XemocuHTe3. Pa3HooOpasue OpraHu3MOB-XEMOCHHTETHKOB: HUTpUUIMpyomue OakTepuwu,
Kele300aKTepun, cepobakTepru, BOJIOPOAHbIE OaKTeprH. 3HaUeHHUE XEeMOCHHTE3a.

Ana’pobubie opranusmbl. Bunpl Opoxenus. IIpoaykTsl OposkeHHS M HMX HCIOJIb30BaHHE
94eJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHl OMOTEXHOIOTUU M BO3OYIUTENH OOJIE3HEH.

AdpoOHBIE OpraHU3MEBI. DTallbl SHEPreTHUECKOro oOMeHa. [loaroroBuTenbHbIHM dTamn. I mukonms —
OECKHUCIOPOAHOE PACHICTNICHUE TITFOKO3bI.

buonoruueckoe okucieHue, WIM KIETOYHOE JAbIxaHue. Poinb MHUTOXOHApUN B mpoleccax
ouosornyeckoro okucienus. Luknmueckue peakiuu. OxucnutensHoe GochopriimpoBanue. Jxepeus
Membpannoeo  epaouenma npomonos. Cummes AT®@: paboma npomounoi ATD-cunmaso.
[IpeumymecTBa a’poOHOTO TMMyTH OOMEHa BEHISCTB TIepel aHadpoOHBIM. D(PGHEeKTHBHOCTH
SHEPreTHUecKoro oOMeHa.

JdemMoHcTpanuu

[loprpersr: JIxk. [Ipuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabnuis! u cxembl: «DOTOCHHTE3Y, « IHEPreTHUECKH 00Men», «buocunres 6enkay, «CTpoeHue
bepmenTa», «XeMOCHHTE3Y.

OObopynoBaHue: CBETOBOW MHKPOCKOI, OOOPYIOBAaHUE U MPUTOTOBICHHS IMOCTOSHHBIX H
BPEMEHHBIX MUKPOIPEIapaToB.

JlabopaTopuasi padora «/3yyeHHe KaTaJIUTUYECKOW AaKTUBHOCTH (PEpPMEHTOB (Ha MpHUMEpe
aMHJIa3bl WA KaTallasbl)».

JlabopaTopHas padora «/3yueHue GepMEHTATUBHOTO PACIICIUICHUS MEPOKCHUIA BOJIOPOJA B
PaCTUTETBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHuUE Npo1ieccoB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUS U IBIXAHUSI.

Tema 7. HacaencrBenHas nHGOPMANKs U peajn3anus eé B KJIeTKe

Peakuuu matpudHoro cunTesa. [IpuHINI KOMIITIEMEHTAPHOCTHU B pEAKLIUAX MAaTPUYHOTO CUHTE3A.
Peanuzanus HacnenctBeHHoW uH(opmanmu. ['eHeTnueckuit KojJ, ero cBoicTBa. TpaHCKpuUNLUS —
MarpuuHblid cuHTe3 PHK. IIpmHOMINBI TpaHCKPUNIMHU: KOMILJIEMEHTAPHOCTh, AHTUIIAPAJUIEIbHOCTD,
acuMMeTpudHocTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ ostanbl. Yuactue TtpaHcnopTHeix PHK B OumocunTese Oenka. YcioBus
o6uocunTe3a 6enka. Konupoanue amuHokuciot. Posibs pubocom B OnocuHTese Oenka.

Coepemennvie npedcmaenenus o cmpoeHuu 2cenog. OpraHusanys T'€HOMa y MPOKapHOT U
9YKapHOT. Perynsnus akTMBHOCTH T€HOB y npokapuoT. I'mnore3a onepona (P. XKako0O, XK. Mano).
Monexynapuvle mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomoi
2enog. Perynsius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycsl — HekeTouHble (POPMBI KU3HU U 00JTUTraTHbIE Mapa3uThl. CTpOEHUE MPOCTHIX U CI0KHBIX
BUPYCOB, PETPOBHPYCOB, OakrepuodaroB. JKusnennvii yuxn /[HK-codepocawux eupycos, PHK-
codepacawux supycos, bakmepuoghacos. Obpamnas mpaHcKpunyus, peeepmasd, Unmezpasa.

Bupycubie 3a0oneBanus denoBeka, xKUBOTHBIX, pactenuit. CITNJ, COVID-19, comuanpabie 1
METUIIUHCKUE TTPOOTIEMBI.

buoungopmamuxa: unmeepayus u ananuz oOoavuwiux maccusos («bigdatay) cmpyxkmypHovix
buonocuueckux oaumvix. Hanomexnonoeuu 6 ouonocuu u meouyure. Ilpocpammupyemvie QyHKyuu
benxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUIA.



Tabmuub! u cxemsl: «buocunTes 0enkay, «I eHeTnYeckuid Koy, «Bupycer», «bakrepruodarny.
IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCa.

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Krnerounslii nuki, ero nepuonsl u perynauus. Uarepdaza u muto3. OcoO0EHHOCTH MPOLIECCOB,
mporekaomux B uHTepdasze. I[loaroroBka  KiIeTkM K  JelCHHWIO.  [IpecuHTeTHUECKUN
(IOCTMUTOTUYECKUI), CHHTETUYECKMM U IOCTCHUHTETUYECKUM (MPEMUTOTUYECKUI) MEPHOIbI
nHTEep(Da3HbI.

Marpuunsiii cunte3 JJHK — permukanus. [punuune permukanuu JIHK: koMmiiemeHTapHOCTS,
IIOJIyKOHCEPBAaTUBHBIM CHHTE3, aHTUIAapauleabHOCTh. MexanusMm permukanuu JIHK. Xpomocomsl.
Crpoenue xpomocoMm. Termomepbl U TeloMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTHIL
JIMIIIONAHBIHN U TarIoNAHbIN Ha0opbl XpoMocoM. ["'oMosorudHbIe XpoMOCOMBI. [10J10BbIE XPOMOCOMBI.

Jenenne knetkn — Muto3. CTagum MHUTO3a M MPOUCXOAIIME B HUX MPOUECCHl. THUIBI MUTO3A.
Kaprokunes u nurokuses. buosornueckoe 3Ha4eHHE MUTO3A.

Perynsanus mutoTndeckoro nukia kiaetku. [Iporpammupyemast kiierouHasi ruOesinb — anomnros.

Knerounoe smpo, Xpomocombl, (yHKUIHMOHalbHAs TeHOMUKA. Mexanuzmwvl nponughepayuu,
oughgpepenyuposku, cmapenus u eubenu xiemox. «L{ugposas knemka» — Ououngopmamuueckue
Mooenu QYHKYUOHUPOBAHUSA KILEeMKU.

JdemMoHcTpanuu

Tabmuiet u  cxembl: <«OKU3HEHHBIH LUK KIETKH», «MHTO3», «CTpOEHHE XPOMOCOMY,
«Penmukanms JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJI€TKaX KOPEIIKa JIyKay.

JlabopaTopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOITperapaTaxy.

JlabopaTopnas padora «Habmonenue MuTo3a B KJIeTKaxX KOHYMKA KOpEIKa JIyKa (Ha TOTOBBIX
MUKpOTpenaparax)».

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe pazHoo6paszue opraHu3mMoB. OTHOKIETOUHbIE, KOJJOHUAJIbHbIE, MHOTOKJIETOUHbIE
OpPTraHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KU3HEAEITEIbHOCTH OJIHOKJIETOUHBIX OpraHn3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OHOKJIETOYHBIE BOJAOPOCIH, JpyrUe NpoTUCTh. KoloHManbHbIe OpraHu3MBbI.

B3aumocBs3p 4acTell MHOTOKJIETOYHOIO OpraHu3ma. TKaHH, OpraHbl M CHUCTEMBI OpPraHOB.
OpranusMm kak exquHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHasi, OKPOBHAs, MPOBOSAIIAS,
OCHOBHasi, MexaHuueckas. OCOOEHHOCTH CTpoeHUs, (PYHKIUN W pacrHojOKEeHUs TKaHEeW B opraHax
pacTeHui.

TkaHu KMBOTHBIX M 4eOBEKAa. THIBI KMBOTHBIX TKAHEH: SMUTEINANIBbHAS, COCIAMHUTEIbHAs,
MbIllIeyHas, HepBHas. OcoOeHHOCTH CTpoeHUus, (PYHKUMH U pacHojOKeHUs TKaHEH B opraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T'€HEpATHUBHBIE OpraHbl pacTeHUd. OpraHel U CHCTEMBI OpPIaHOB
KUBOTHBIX U 4enoBeKa. DyHKIIMN OPraHOB U CUCTEM OpPIaHOB.

Omopa Tena opranu3moB. Kapkac pacrenumii. CkeneThl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>KHbII 1 BHYTpeHHMI ckeneT. CTPOEHHE U TUIIbI COEIUHEHNS KOCTEH.

JIBI>KeHHE OpraHu3MOB. [IBIDKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE, JKI'YTHKOBOE,
peCHUYHOE. J|BUKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MbI U HACTUU. J[BH)KEHNE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEeKa: MbllieuHas cuctema. Pedexc. CkeneTHble MBI U UX paboTa.

[lutanue opranuzmoB. IloryomeHne BOIBI, YIIEKUCIOrO Ta3a U MUHEPAJIbHBIX BEIIECTB
pactenusiMu. Ilutanue XKUBOTHBIX. BHYTpHUMIOIOCTHOE W BHYTpHUKJIETOYHOE mNuileBapeHue. [Tutanue



[IO3BOHOYHBIX KMBOTHBIX. OTHENBI NHINEBAPUTEIBHOTO TpakTa. [IMIneBapUTENbHBIE JKENE3BI.
[InmeBapuTenpHas CUCTEMA YEIOBEKa.

Jpixanne opranu3moB. Jlpixanue pactenwid. Jlpixanue >kuBOTHBIX. Juddysus ra3oB uepes
NOBEpXHOCTH KieTku. KoxkHoe abixanue. JlpixaTenpHas oBepXHOCTh. JKabepHoe 1 IErouHoe AbIXaHHe.
JlpIxaHWe IO3BOHOYHBIX >XMBOTHBIX M 4YEJIOBEKA. OBOJIOLHMOHHOE YCJIOXHEHHE CTPOCHMS JETKUX
ITI03BOHOYHBIX KUBOTHBIX. /[pIXarenpHas cucTema 4esioBeka. MexaHu3M BEHTUISUUY JETKUX Y IITUL] U
MJICKOMUTAOIMUX. Perymnsius apixanus. JprxaTenbHbie 00bEMBI.

Tpancnopt BewmecTs y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUI. TpaHCIIOPT BEILECTB Y
*UBOTHBIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBeHOCHas cucTemMa MO3BOHOYHBIX KMBOTHBIX U
yenoBeka. Cepjue, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyrum kpoBooOpaiieHus. OBOJIOLUOHHBIE
YCIIOKHEHHUS CTPOCHHMSI KPOBEHOCHOW CHCTEMBI IO3BOHOYHBIX >XHBOTHBIX. Pabora cepama u eé
peryJssanus.

Brinenenue y opranu3moB. Beijienenue y pacrenuid. Boiienenne y uBoTHbIX. COKpaTUTEIbHbBIC
Bakyosin. Opransl BbaeneHus. OunbTpanus, cekpenuss U 0oOpaTHOE BCAChIBAaHME KaK MEXaHU3MBI
paboTbl opraHoB BbieieHHsA. CBs3b MOJOCTH TelNa ¢ KPOBEHOCHOW M BBIICIMTEIHHON CHCTEMaMHU.
Bbinenenne y NO3BOHOUYHBIX JKMBOTHBIX M uenoBeka. [louku. CrpoeHue M (yHKIMOHMPOBAHUE
HedppoHa. OOpa3oBaHuEe MOYH Y YETIOBEKA.

3amuTa y OpraHu3MOB. 3allMTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil U IMCTbI
MpOoCTEHIINX. 3aluTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpencrsa macCHBHON U XUMUYECKON
3amuThl. DUTOHIUABI.

3amuTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX NPOM3BOAHBIE. 3alUTa OPraHU3Ma OT
Oone3nel. iMmMmyHHast cuctema venoBeka. KieTOUHbIN U ryMOpallbHBIA UMMYHUTET. Bpoxn€HHBIN 1
NpUOOPETEHHBIN CreUpUIEeCKUii UMMYHUTET. Teopus KIOHAIbHO-celneKTHBHOTO nMmyHuTera (I1.
Opnux, ®. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHl OpraHu3MoB. Ponb BpOXAEHHOTO
MMMYHUTETA B pPa3BUTUHU CUCTEMHBIX 3200J1€BaHUH.

PasapaxkxuMocTe 1 peryisnuus y Opranu3sMoB. Pa3apakuMOCTh y OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisinus y pacTeHuil. PocToBbele BeniecTBa U X 3HaYCHUE.

HepBHas cuctema u peduieKTopHas peryisius y >KUBOTHBIX. HepBHas cucrema u e€ OoTHelnbl.
OBOJIOIIMOHHOE YCIIO)KHEHNE CTPOCHMSI HEPBHOM CHCTEMBI y UBOTHBIX. OTHEIBI TOJOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednexkropHas ayra. besycioBHbie U yCIOBHBIE PEIICKCHI.

['ymopasibHas peryssius 1 SHIOKpHUHHAs CUCTEMa )KUBOTHBIX U 4elI0BeKa. JKene3bl S9HIOKPUHHON
CUCTEMBl U HMX TOPMOHBI. JleiiCTBHE TOPMOHOB. B3anMMOCBSI3b HEPBHON M J3HAOKPUHHOM CHUCTEM.
I'unoranamo-runoguzapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuuel u  cxembl: «OJIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimme», «Opransl LIBETKOBBIX pacTeHUN», «CHCTEMBI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHEe CTpOEHHME HAaceKOMbIX», «TkaHu pacreHui», «KOpHEBBIE CHCTEMBI»,
«Ctpoenue crebms», «CTpoeHHE JTUCTOBOM IIIACTUHKNY, «TKaHU KUBOTHBIX», «CKEJeT YeloBeKay,
«[InmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas cucreMay», «HepBHas
cucreMa», «Koxa», «MpleuHas cuctema», «BoiaenuTenbHas cucreMa», « QHIOKPUHHAs CUCTEMaAY,
«Ctpoenne Mbimns», «Mmmynuter», «KumednononoctHele», «(CxemMa TNHWTAaHUS PpPaCTEHUN,
«KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX KXUBOTHBIX», «CTpoeHue ruipsl», «CTpoeHue IUTaHApUN»,
«BHyTpeHHee cTpoeHHe JOXkKAEeBOTo uepBs», «HepBHas cuctema poio», «HepBHas cuctema JIsATrymKm»,
«HepBHas cucrema npecmbikaromuxcs», «HepBHas cucrema nruny», «HepBHas cucrema
MIIeKonUTamuX», «HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaTbl OJHOKJIETOUHBIX OPIraHHU3MOB,
MHUKpOIIpenapaTsl TKaHEW, PaKOBHHBI MOJUIFOCKOB, KOJUIEKIMH HACEKOMBIX, HWIJIOKOXKHX, KUBBIE



SK3EMIUIAPhl KOMHATHBIX PAacTeHUU, repOapuy pAacTeHUN pa3HBIX OTIEJNOB, BIIAXKHBIE IperapaTsl
KUBOTHBIX, CKEJIEThl IMMO3BOHOYHBIX, KOJUICKIIMA OECIO3BOHOYHBIX J>KMBOTHBIX, CKEJET YeIOBEKa,
o0opynoBaHuE IS IEMOHCTPAIMU TMOYBEHHOTO W BO3AYIIHOTO MHUTAHHUS PACTCHUMN, pPaCIICTIICHUS
Kpaxmasia U OelKoB moj jaeWcTBueM (epMeHTOB, 00OpYyJOBaHHME ISl JAEMOHCTpPALMU OMBITOB IIO
M3MEPEHUIO JKU3HEHHON EMKOCTH JIETKMX, MEXaHM3Ma JIbIXaTEJIbHbIX JABUKEHUN, MOJEIH T'OJIOBHOTO
MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHell pacTeHUI.

JlabGoparopHas padora «3yueHne TkaHei )KUBOTHBIX .

JlaGoparopHas padora «3yueHne opraHoB LIBETKOBOTO PACTECHHUSI.

Tema 10. Pa3mHokeHMe U pa3BUTHE OPTAHU3MOB

@opMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrionoe (BKJIOYash BEreTaTHMBHOE) W IOJIOBOe. Buibl
0ecI10I0ro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIIALUS, (hparMeHTalusl, KIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. IlonoBsle kneTku, win ramersl. Melo3. Cranun Mmeios3a. [loBenenue
XpoMocoM B Mero3e. KpoccnHrosep. bronorndecknii CMbICI Mei03a U IOJI0BOTO Iporecca. Meno3 u
€ro MeCTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pazsutue. ['amerorenes y >kuBoTHBIX. [lonoBbie xkene3sl. OOpazoBaHuEe U
pa3BUTHE NOJIOBBIX Ki1eTOK. Criepmarorenes u ooreHe3. CTpoeHue MOJI0BbIX KIETOK.

OmoioTBOpeHHEe W 3MOPUOHAIBHOE pa3BUTHE >KUBOTHBIX. (CHOCOOBI OIIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJOrUsSl — HayKa O pPa3BUTUU
opranusMoB. Mopgozenez — oona u3 enasuvix npodnem smopuonoeuu. Konyenyus mopghocenos u
mooenu mopghoeenesa. Ctanuu SMOpUOTeHE3a )KUBOTHBIX (HA mpuMepe Jsrymkn). Jpodnenue. Tursr
npobnenus. [emepmunuposarnnoe u HeoepmMunuposanuwoe opobnenue. bracmyna, muner Oracmyn.
OcoOenHocTy ApOoOIECHUS MIIEKOITUTAIONINX. 3apO/IbIIIEBbIe TUCTKHU (TaCTPyJIsLMs). 3aKiiaJKa OpraHOB
W TKAaHEHd W3 3apOJBILIEBBIX JINCTKOB. B3aMMHOE BIIMSIHUE YACTEH pa3BHUBAIOIIETOCA 3apOJbIlia
(amMOpuoHaNbHAST MHAYKIMS). 3aKiaaJKa TUlaHa CTPOCHMS KMBOTHOTO KaK pe3yibTaT HEePaApXHUECKUX
B3aMMOJICHCTBHI reHOB. BrusiHue Ha SMOpHOHANIBHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKpYKarOIIen
Cpenbl.

Poct u pa3Butue xuBOTHbIX. [locTaMOpuoHanbHbIil nepuon. Ilpsimoe U HempsMoe pa3BUTHE.
PazButue ¢ meramopdo30m y 0€CIIO3BOHOYHBIX U TTO3BOHOYHBIX )KHBOTHBIX. bruosiorniyeckoe 3HaueHue
MPSAMOTr0 U HENPSMOIO Pa3BUTHUSL, UX PACIIPOCTPAHEHUE B MPUPOAE. THUIIBI pOCTa )KUBOTHBIX. PAKTOPBI
PETyIAIMUA POCTa XKUBOTHBIX U yenoBeka. CTaguu MOCTIMOPUOHAIBLHOTO Pa3BUTHS Y KUBOTHBIX U
yenoBeka. [leprnonpl oHTOoreHe3a yenoneka. CTapeHne U CMepTh Kak OMOJIOTHYECKHUE MPOLIECCHI.

Pa3smHoxenue u pasButue pacteHuil. 'amerodur u cnopodur. Meiio3 B KU3HEHHOM IHKIE
pactenuii. OOpa3oBaHue crop B mpolecce Meiio3a. ['ametoreHe3 y pacrenuit. OmiogoTBOpeHue U
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTCHUU.
OO6pa3zoBaHue U pa3BUTHE CEMEHU.

MexaHu3Mbl pEryJisiiiui OHTOr€HE3a Y PACTEHUI U KUBOTHBIX.

JdemMoHcTpanuu

[Hoptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuupr u cxembl: «BereraTuBHOe pa3sMHOXKEHHE», «THIBI OECHONOTO Pa3sMHOXKCHHS,
«Pa3MHOXKEHHE XJIaMUJIOMOHAJb», «Pa3MHOXEHHE 3BIIICHBbD, «Pa3zMHOXeHue TUApbD, «Menosy,
«Xpomocombl», «['amerorenes», «CTpoeHue SIULEKIETKH U cliepMaTo3ouaay, «OCHOBHBIE CTAaJIUU
OHTOreHe3a», «lIpsamoe u Henpsmoe pa3BuTue», «Pa3BuTue Manckoro xyka», «Pazputue capanum»,
«Pa3ButHe nArymku», «J/{BOWHOE OIUIOJOTBOPEHHE Y IBETKOBBIX pacTeHuil», «CTpoeHue ceMmsiH
OJIHOJIOJIbHBIX U IBYIOJBHBIX PAaCTEHUI», «KM3HEHHBIA UK MOPCKON KamyCThD», «/KU3HEHHBIN UK
MXa», «JKM3HEHHBIN UK TATOPOTHUKAY, «KU3HEHHBIN [IUKIT COCHBDY.



O6opynoBaHHe: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnaparbl SHUIEKIETOK W CHEPMaTO30HJIOB,
Mozenb «L{uKT pa3BUTHSA JIATYILKWY.

JlabopaTopHasi padota «/3yueHue CTpoeHUs MOJIOBBIX KIETOK Ha TOTOBBIX MUKPOIIpENapaTax».

IIpakTnueckasi paGora «BpIsIBIEHHE MPU3HAKOB CXOJCTBAa 3apOJbIIIEH IO3BOHOUYHBIX
AKHUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropus cTaHOBIICHUS W pa3BUTHS T€HETHKU Kak Hayku. Padotel I'. Menpens, I'. ne ®pusa, T.
Moprana. Ponp oTeuecTBeHHBIX Y4€HBIX B pa3BuTuu TeHetuku. Paborer H. K. Kombmoma, H. U.
Basunoga, A. H. benosepckoro, I'. /1. Kapnieuenko, 10. A. ®wimnuenko, H. B. Tumogeea-Pecosckoro.

OCHOBHBIE I'€HETUYECKHE MOHATHSA U CUMBOJIBL. [ 'OMOJIOrMYHBIE XPOMOCOMBI, AJIJIEIbHBIE T'€HBI,
aNbTEPHATUBHBIE NPHU3HAKH, JOMHUHAHTHBIA M PELIECCUBHBIM NPU3HAK, TOMO3UI0Ta, I'€TEPO3UTrOTa,
qucTas JUHHUSA, THOpHIBL, reHoTun, (eHoTun. OCHOBHBIE METOJbl T€HETHKH: TMOpPUIO0IOTHMYECKHH,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKU.

JdeMmoHcTpamun

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. KoasoB, H. U. BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, H0. A. ®unmunuenko, H. B. Tumodees-PecoBckuii.

TaOnuis! u cxembl: «MeTobl TeHETUKMY, «CXEMBbl CKpEILIMBaHUS.

JlabopaTopnasi pa6ora «/lpo3oduia kak 00bEKT FreHETHUYECKUX UCCIEAOBAHUM.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpumanoe ckpenmBanue. [lepBeiii 3akoH MeHaens — 3aKOH €IUHO00pa3us THOPHIIOB
nepBoro mokosnenus. [IpaBmwino gomuHupoBaHusa. Bropoit 3akoH MeHzaenss — 3aKOH pacIlerICHUS
npu3HakoB. LluTonoruueckre OCHOBBI MOHOTHOPUHOTO CKpelIBaHus. [ Mmore3a 4ucTOThl raMer.

AHanusupyromee ckpemmBanue. [IpomexyTouHslld XapakTep HacienoBaHusA. PaciiemuieHue
IIPU3HAKOB IIPY HEMOJHOM JOMHUHHUPOBAHUU.

JurnbpunHoe ckpeuBanue. Tpetuil 3akoH MeHzenst — 3aKOH HE3aBHCHUMOIO Hacle0BaHMs
npu3HakoB. LluTonoruueckre OCHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CuermienHoe HaclieqoBanue npusHakoB. Pabotsl T. Moprana. CrieruieHHOe HaclieJoBaHHE TeHOB,
HapylLIeHUE CUEIUIEHUS MEX1Yy TeHaMu. XpOMOCOMHas TEOpHsI HACTIEICTBEHHOCTH.

I'enetnka mnoma. XpOMOCOMHBIM MEXaHU3M ONpENEICHUs IMoya. AyTOCOMBI M IOJOBBIE
XPOMOCOMBI. ['OMOTaMeTHBIA U T€TepOoraMeTHbIN MoJI. ['eHeTnyeckast CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKoB, CIETJIEHHBIX C ITOJOM.

l'enotunn kak 1enocrHas cucrema. I[lneldoTponus — MHOKECTBEHHOE JEHCTBUE TIEHA.
MHoxecTBEeHHbIN ayuienu3M. BzaumopeiicTBue HeaienbHbIX TeHOB. KoMIieMeHTapHOCTh. DnucTas.
IHonumepus.

I'eneTnueckuii KOHTPOJIb Pa3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAK)KE PU3NOIOTUYECKUX
MIPOLIECCOB, TOBENEHUS M KOTHUTUBHBIX (PYyHKUMHA. ['eHeTHueckue MeXaHHW3Mbl CHMOHOTeHe3a,
MEXaHU3MBbI B3aMMOJICHCTBHSI «XO35UH — MAPA3UT» U «XO35UH — MUKPOOHOM». [ eHeTHYecKre aclieKThl
KOHTPOJISl U M3MEHEHMSI HaclIeICTBEHHON MH(POPMAIIUH B TOKOJICHUAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopran.

Tabmuuer u cxemsl: «llepBblii M BTOpol 3akoHBI Menzens», «Tperuil 3akoH MeHaens»,
«AHanu3upymolee ckpemBanuey, «HenomHoe nomuHupoBaHMe», «CLENIEHHOE HAacled0BaHNE
MPU3HAKOB y JApo3oduibly, «leHetnka mona», «Kapuorun uenoseka», «Kapuotunm apo3o¢puiibi»,
«Kapuortun ntuue», « MHOKECTBEHHBIN allIENU3M», «B3anmMoneiicTBre reHoB.



O6opynoBanue: MoJenb IJs JEMOHCTpPAIlMd 3aKOHOB €IMHOO0Opa3vs THOPUIOB IEPBOTO
IIOKOJICHUA U paCIJ_ICHJICHI/ISI HpI/I3HaKOB, MOICIIb IJIA IICMOHCTpaI_II/II/I 3aKOHa HE3aBUCHUMOI'O
HACJICIOBAHMS TPU3HAKOB, MOJENb JUIS JAEMOHCTPAIlMU CIEIUICHHOTO HACleOBAHUS IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIpenapar: «/po3oduiay.

IIpakTnyeckass padora «l3ydeHue pe3yiabTaTOB MOHOTHOPHIHOIO CKPCIIMBAHUS Y
TIPO30UITBD).

IIpakTuyeckas padora «/3ydeHue pe3yabTaToOB JTUTHOPHUIHOTO CKPEITUBAHUS Y APO30PUITBD.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue reHotuma u cpeapl npu popMupoBanuu heHotumna. M3MeHInMBOCTh TPHU3HAKOB.
KauectBeHHbIE M KOJIMYECTBEHHbIC MPU3HAKKW. BuIbl W3MEHUYMBOCTU: HEHACIIEICTBEHHAs U
HaCJEeICTBEHHAs.

Monudukanronnass u3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAaHMM MOAU(PHUKAIIMOHHOM
n3MeHuuBoctd. Hopma peakuuu npusHaka. BapuanuoHHbIl psng v BapuauuoHHas kpusas (B.
Noranucen). CoiicTBa MOIU(DUKAIIMOHHON U3MEHUNBOCTH.

l'eHoTunuueckass uU3MeHYMBOCTh. (CBOMCTBA T€HOTUIIMYECKOM  HM3MEHUYMBOCTU. Bujsl
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMOuHaTuBHasT W3MEHYHMBOCTh. MeW03 M TIOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYMBOCTH. POlb KOMOMHATHBHOM WM3MEHYMBOCTH B CO3JaHUM T'€HETHYECKOTO pPa3HOOOpas3us B
npezeiax 0JHOro BUA.

MyTanmonHas U3MEHYMBOCTb. BUibl MyTaluii: FeHHbIE, XPOMOCOMHBIE, FTeHOMHbIE. CIIOHTaHHBIE
Y UHIYIIUPOBAHHBIC MyTallUU. SAepHbIE U IUTOIIa3MaThuYecKue MyTaui. CoOMaTUYECKUE U TIOJIOBBIC
MyTaiuu. [lpyuvHBl BO3HUKHOBEHMs] MyTauuii. MyTareHbl W HUX BIUSHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOI'O Mpolecca. 3aKOH T'OMOJOTMYECKHX pSAJ0B B HACJIEACTBEHHOM
u3menuuBoctu (H.W. BaBunoB). BuesinepHast ©'3MEeHYMBOCTh U HACTIEACTBEHHOCTD.

Onueenemuxa u NUSEHOMUKA, pONb dNUSEHEMUYECKUX (OAKmopos 6 HACIe008aHuu U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoncTpauuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuubprt u  cxembl: «Buapl wu3MeHunBoCcTH», «MoOAMPUKAIIMOHHAS HU3MEHYUBOCTHY,
«KomOuHaTBHasE HM3MEHYUBOCTHY», «Melo3y, «OmiogorBopenuey», «l'enermyeckue 3aboJeBaHUS
yesnoBekay, « Buasl Mmyranuin.

O6opynoBanue: >KHBbIe U TepOapHbIe OSK3EMIUSIphI KOMHATHBIX PACTEHUH, PHUCYHKU
(dboTorpadun) >KMBOTHBIX C Pa3JIMYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTopnas padora «/ccienoBanue 3akOHOMEPHOCTEH MOIUDUKAITMOHHON H3MEHUYNBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTnyeckas padora «Mytanuu y Apo30¢puibl (Ha TOTOBBIX MHKPOIpENapaTax).

Tema 14. I'eneTuka 4ejioBeka

Kapuorun uenoeka. MexayHapoHasi mporpaMmma HMCCII€IOBaHUsI T€HOMa 4eloBeka. MeTo bl
W3YYCHUS TEHETUKU YeJIOBEKa: TeHeAIOTMUeCKUi, ONM3HETIOBhIN, IIUTOr€HETUYECKUH, TTOMYISIIHOHHO-
CTaTUCTUYECKHA, MOJIEKYJISIPHO-TEHETUYECKUH. CoBpeMeHHOe onpeaeseHue TE€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHME, TE€HOTUIIMPOBAHME, B TOM uucie ¢ nomomisto [IIP-ananmza.
Hacnencreennsie 3a0osneBanus uenoBeka. [ eHHbIE M XpOMOCOMHBIE OOJIE3HM 4eloBeKa. bonesHu c
HACJIEACTBEHHON MPeapacnoyioKEHHOCThIO. 3HAUEHHE MEAMIIMHCKON T€HETHKU B MPEIOTBPAILCHUH U
JIEYCHUH TEHETHYECKUX 3a00JIeBaHUN dYelmoBeKa. MeIUKO-TeHETHYECKOe KOHCYJIBTHPOBAHHUE.
CtBoJyioBbIe KIIETKH. [[OHATHE «TE€HETHUECKOTO TPy3a». DTHUYECKUE aCTIEKThI MCCIICIOBAHUN B 00JIaCTH
pEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.



I'eHeTnueckue (QaxkTOpbl TMOBBIIIEHHONH YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3MYECKOMY M
XMMHUYECKOMY 3arpsiI3HEHUIO OKpYKarollel cpenbl. I'eHeTnyeckas npeapacioyoKeHHOCTh YEN0BEKa K
[IATOJIOTUSIM.

JdemoHcTpauuu

Tabmuupl u cxembl: «Kapuotun uenoBeka», «MeToapl H3y4eHHUsS TIE€HETUKH YEIOBEKa»,
«["enernueckue 3a001€BaHUS YEIOBEKAY.

IIpakTnyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cejiekuusi Oprann3MoB

JloMecTukanus u ceiaekuus. 3apoxkaeHue celeKny U fomectukanuy. Yuenue H. Y. BaBunosa o
[lenTpax NpouCX0KAEHHUS U MHOI000pa3us KyJIbTYPHBIX pacTeHui. Ponb cenekium B Co31aHuu COPTOB
pacTeHMi © 1opoX JKMBOTHBIX. CopT, MOpoAa, MITaMM. 3aKOH TOMOJIOTHMYECKUX PsIOB B
HacnencTBeHHoi n3menunBoctu H. 1. BaBuiioBa, ero 3HaueHue aisi CeeKIIMOHHOM paboThl.

MeTob! ceneKIMOHHOM paboThl. VIcKyccTBEHHBIN OTOOP: MacCOBBIM M MHAWBUYAIbHBIA. DTaIlbI
KOMOWHAIIMOHHOW ceneKuuu. VchplTaHue Mpou3BOAMTENEH MO MOTOMCTBY. OTOOp MO TEHOTHITY C
MIOMOILBIO OLIEHKH (DEHOTHIA IOTOMCTBA M OTOOp MO TeHOTUIy ¢ nomouibio ananusa JJTHK.

VckyccTBEeHHBIN MyTareHe3 Kak MeTOJ| CEJIEeKIIMOHHON paboThl. PaguallnoOHHbIN U XMMHYECKHI
MyTareHe3 Kak MCTOYHUK MYTallUd Yy KyJIbTYpHbIX (opM opraHu3mon. lcrosnb3oBaHue I€HOMHOIO
penakTupoBaHus U MeTo0B pekoMOuHaHTHbIX JIHK nns nmomyuenuss mcxomgHoro marepuana ams
CEJIEKLINH.

[Tonmyyenue nonumion10B. BHyTpuBuaoBas rubpuauszanns. bau3kopoIcTBEHHOE CKpelIUBaHue,
win uHOpuauHr. HeponacTBeHHOe cKpelmMBaHHWe, WIM ayTOpUAMHI. ['eTepo3uc M €ero HpUYUHBL.
Hcnonp3oBanue rerepo3uca B cenekuuu. Otnanénnas rulOpumusanus. [Ipeomonenume Oecrumomust
MEXBHUJOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUN PACTEHUH U )KUBOTHBIX. «3en1éHas pesontoyusy.

CoxpaHeHHe 1 U3y4yeHUE FeHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX AUKUX POAUYEH
JUIS CO3/1aHUSI HOBBIX COPTOB M FMOpPUIOB CEJIbCKOXO3SNUCTBEHHBIX KYIbTYp. M3y uenue, coxpanenue u
YIpasienue eHemudecKuMu pecypcamu cebCKOX03AUCMEEHHbIX U NPOMbICTIOBLIX ICUBOMHBIX 8 YEIAX
VAYYUEHUS. CYWeCmEYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUcie ¢ NPpUMeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIE008AHUL, NEPeO08blX UOel U NePCNEeKMUBHBIX MEXHOI02UI.

JdemMoHcTpanuu

[Toprpersr: H. U. BaBunos, . B. Muuypun, I'. I. Kapneuenko, II. II. JIykpsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

TaGnuiel u cxembl: «LIeHTpBI TPOUCXOKICHUS U MHOT000Pa3Hst KyJIbTYPHBIX pacCTeHUI», «3aKOH
TOMOJIOTMYECKUX DSIIOB B HACJIEACTBEHHON H3MeH4YMBOCTH», «MeTtoasl cenekuun», «OTaanéHHas
rudpuanzanus», «MyrtareHes».

JlabopaTopHasi palora «/I3ydyeHue copTOB KyJbTYpHBIX pPacT€HUH M TOPOJ JOMAIIHHUX
KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHre METOIOB CEJIEKIIUN PACTECHUI.

IIpakTnueckas padora «lIpuBHuBKa pacTeHU».

IKCeKypenst «OCHOBHBIE METOJBl U JOCTHMIKEHMSI CEJNEKLUU pPAacTEeHUH M JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATEIbHBIH Yy4YacTOK, B TEIUIMYHOE
XO035IICTBO, B J1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO ILIEHTPA)».

Tema 16. BUOTEeXHOJIOIUA U CHHTETHYECKAsA OHOJIOrMs

OOBeKThl, HCMONb3yeMble B OWOTEXHOJOTMHM, — KIETOYHbIE U TKAHEBBIE KYIBTYpHI,
MHUKPOOPTaHU3MBI, UX XapaKTEePUCTUKA. TpaauinoHHas OMOTEXHOJIOTHS: XJIeOOMeUeHne, MOJIyIeHUE
KHCIIOMOJIOYHBIX MPOAYKTOB, BHUHOJIETHE. MukpoOuoorHuecKuit CHUHTE3. OOBEKTHI

MI/IKpO6I/IOJ'IOFI/I‘IeCKI/IX TEXHOJIOTHIiA. HpOI/ISBO}ICTBO 6en1<a, AMHWHOKHCIIOT 1 BUTAMHHOB.



Co3nanne TEXHOJOTUH M MHCTPYMEHTOB LEIECHANPABICHHOIO U3MEHEHUSI U KOHCTPYMPOBAHUS
TE€HOMOB C II€JIbIO NIOJyYEHUsI OPraHW3MOB M UX KOMIIOHEHTOB, COAEpXAIlIUX HE BCTpEYaroIIMecs B
npupojie OMOCUHTETUYECKUE ITYTH.

Kinerounas wunxeHepus. MeTonpl KyJnbTyphl KIETOK M TKAHEM pPACTEHHMM W JKUBOTHBIX.
Kpuobanku. Comatnueckas rubpuau3anus 1 coMmaTuyeckuii sMOpuorenes. Mcnonp30BaHue rarionioB
B CEJEKIMM pacTeHui. [lonyuenue MOHOKIOHANbHbIX anmumein. Hcnonvzosanue MOHOKIOHANbHBIX U
NOAUKIOHANbHBLIX  anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpeHHE. PexkoHCTpyKuus
SMIEKJIETOK M KIOHUPOBAHHME MKUBOTHBIX. MeETOJ TpaHCIUIaHTAUUU sAep KIETOK. Texnonozuu
0300po6ieHUs, KVIbMUBUPOBAHUS U MUKDPOKIIOHANbHO20 DPASMHONCEHUS.  CelbCKOXO03AUCMBEHHbIX
Kybmyp.

XpoOMOCOMHAsi M TeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 I'€Ha U KOHCTPYMPOBAaHHE
pekomOunantHbIX JHK. Cozdanue mpanceennvix opeanusmos. JIOCTHIKEHHST W TEPCHEKTHBBI
XPOMOCOMHOM U T€HHOM MHXKEHEPUU. DKOJOTUYECKHIE U AITUUECKHUE MTPOOJIeMbl T€HHOW MHKEHEPUH.

Menunuackue OuorexHonoruu. IloctreHomHas mmdposas wmenuimHa. [1[P-muarnocTuka.
MeTa0onoMHBIN aHaINU3, FTEHOLEHTPUUYECKUN aHalIu3 MIPOTEeOMa YeJIOBEKa JJisl OLIEHKU COCTOSIHUS €ro
310poBbs. Mcnonb30BaHUE CTBOJIOBBIX KiETOK. TapretHas tepamusi paka. 3D-OmoumkeHepus yis
pa3paboTku (hyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3[aHUsl KOMIUIEKCHBIX TKaHEn
COYETaHHEM TEXHOJOTHH TpEXMEpHOro OWONpHHTHHTa W ckaddoiauHra A pemeHus 3aaad
MEPCOHAIM3UPOBAHHON MEIUIMHBI.

Cozmanue BEKTOPHBIX BaKIMH C LEJIbl0 o0ecreueHuss KOMOWHUPOBAHHOM 3allUThl OT
Bo30yauteneit OPBMU, ycraHOBIeHHME MOJEKYJISPHBIX MeXaHU3MOB (yHKunoHupoBanus PHK-
COZIep KAIINX BUPYCOB, BHI3BIBAIOIINX 0COOO OIMACHBIE 32a00JIeBaHMSI YeJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuipl u cxemsbl: «Vcnonb30BaHHEe MUKPOOPTaHU3MOB B IPOMBIIIIEHHOM MPOU3BOJICTBEY,
«Knerounasi unxxeHepusn», «l'eHHass HHXEHEPUSI».

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloayyeHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

IKeKkypeust «BbUOTEXHONOrHMS — BaKHEWIas MPOM3BOJAUTENbHAS CHUJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOJICTBO)Y.

3. TemaTH4eckoe IVIAHUPOBAaHKE, B TOM YHCJIe C y4eTOM pado4yeil NporpaMMsbl BOCIIUTAHUS €
yYKa3aHHeM KOJIH4YeCTBAa YacoB, 0OTBOJAMMbIX HA OCBOEHHE Ka:K10il TeMbl

Ne HanmenoBanue pasnenos KonmuecTBo akajieMUIeCKHUX 4acoB DIeKTpOHHbIE Mertonpl, hopmsl,
n/m ¥ TE€M MPOrpaMMBbl OTBOJMMBIX Ha H3yYCHUE TEMBbI (undpossie) TIpUeMbl paboTHI ¢
Bcero | Koutpomsnpix | IlpakTrueckux | oOpa3oBaTelbHbIE Y4EeTOM
pabot pa6ort/ pecypcel TIPOTPaMMBI
71ab0PaTOPHBIX BOCITUTAHHUS
pabort
Bbubnuoreka [IOK Hcropueckan
. cnpaBka. Pabora c
1 Buosnorus kak Hayka. 1 https://m.edsoo.ru TG 1
[7141¢292 .
CXeMaMH.
Pa6ota c
Bubnuoreka [IOK
JKuBbIE CHCTEMBI U UX . TabnuIaMu u
2 2 https://m.edsoo.ru
HU3y4YeHHUE. 17§41c292 CXeMaMH. YPOK-
- HPaKTHKYM.
bubanorexa [JOK Hctopuueckas
3 Buonorus knetku. 2 0.5 https://m.edsoo.ru | cmpaBka. Ypok-
[7f41¢292 MPAKTHKYM.
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Ypoxku-
HCCIIEJOBAHMS.

XuMuUuecKasi OpraHu3aius bubmmorexa [IOK Pabora B mapax u
4 10 1 https://m.edsoo.ru
KJICTKH. 1741292 rpynmnax. Pabota
— C TabmuIaMu u
CXeMaMH.
Ypoku-
HCCIICTOBaHHUS.
5 Crpoenne n QpyHKIIH 8 2 Etyigg:?;)r;.e;jasiérﬁ PabGora B
KIICTKH. 17§416292 rpymmax. Pabota
— ¢ TaOIUIAMA U
cXeMaMH.
Ypoku-
OOMeH BelLEeCTB U Bbubaunoreka [JOK HCCICAOBAHMA.
6 MpeBpAaIleHHE SHEPTHUH B 9 1 https://m.edsoo.ru PaGora s
KIeTCe. [7£41292 rpynnax. Padora
C TabmuIaMu u
CXEeMaMH.
Hacnencteennas Bubnuorexa [JOK Hcropmicckas
7 uHpopmanus u 9 0.5 https://m.edsoo.ru | S"PABKE: PaGora
peanu3anus e€ B KIETKE. [7f41¢292 B rpymmnax. Ypoi-
MPAKTHKYM.
Ypoku-
Bubnuorexa I[JOK HCCICAOBAHHA.
8 JKu3HCHHBIH ITUKIT KICTKH. 6 1 https://m.edso0.ru Pabora B
17§416292 rpymmax. Pabota
- ¢ TaOIUIaMA U
CXeMaMH.
Ypoku-
Crpoenue U QyHKIHH bubmmorexa LIOK PE;ZJ;ZiOEiH::H
9 p YHI 17 15 https://m.edsoo.ru P
OpraHU3MOB. 1741292 rpymnmnax. Pabora
- C TabmuIaMu u
CXeMaMH.
Ypoku-
HCCIICIOBaHHS.
Bubmmorexa LIOK | Ypoxk-npakTukym.
10 Eair:;:;;im 11 pasButie 8 15 https://m.edsoo.ru | Pa6ora B mapax.
P ' [7f41c292 PaGora
TabIUIaMH U
CXeMaMH.
I'eneruka — Hayka o Veropmieckas
bubnnorexa [IOK | cnpaBka. Ypok-
11 Ej;iii‘:;::;ocm 1 2 0.5 https://m.edsoo.ru HCCIICZIOBAHNSL.
[7f41¢292 Pabora B
OPraHu3MOB.
rpyImnax.
3aKOHOMEpHOCTH bubmmorexa [IOK Hpa.SIZgI(/)IE;MLI
12 HaCJIEICTBEHHOCTH 10 1 https://m.eds0o.u Pabora B .
' [7f41¢292
rpymmax.
Hcropuueckue
CHpaBKH. YPOK-
3aKOHOMEPHOCTH bubmmorexa [IOK yﬁﬁiﬁﬁ:ﬁﬁ;ﬁ
13 6 1 https://m.edso0.ru '
HU3MEHYHBOCTH. Pabora B
(741292
rpynmax. Pabota
¢ TabIUIaMu u
CXEMaMH.
bubanorexa [JOK CocraBienne
14 | T'eneTrka yeoBeKa. 3 0.5 https://m.edsoo.ru POIOCIOBHOM

[7141¢292

CBO€EH CEMBHU.
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Hctopuueckue
CIPaBKU. YPOKHU-
bubmuoreka [TOK HACCIIEOBaHUS.
15 Cenexiys OpraHu3MoB. 4 1 https://m.edso0.ru | Ypok-pakTHKYM.
[7f41¢292 Y poK-3KCKypcus.
Pabora B mapax u
Tpymmax.
Ypoxk-
buorexnonorus n bubmorexa HOK Ylgzijfl?pziiiﬁfrﬁ
16 4 https://m.edsoo.ru ’
CHHTETHYECKasi ONOJIOTHS. 17£416292 Y poK-3KCKypeusl.
E— Pabora B mapax u
Tpymmax.
17 PesepBHOe Bpems. 1 e
Hasl UTpa
OO01ee KOJIMUECTBO YacoB 110 102 0 13
porpamMmme
[Ipunoxenne
IToypouHoe mu1aHMpoOBaHUe
Ne Tema ypoka KonunuecTBo akaneMudyeckux 4acos DNEeKTPOHHBIE
n/m OTBOJIMMBIX HA M3YUCHUE TEMBI (undpoBsie)
Bceero | Konrponereix | IlpakTHueckmnx o0pa3oBaTebHbIE
pabor pa6ort/ pecypesl
11a00paTOPHBIX
pabot
Tema 1. buosaorus kak Hayka/l yac
bubnuoreka I[IOK
https://m.edsoo.ru/863e
1 Buotorusi Kak KOMIUIEKCHAsI HayKa U 1 6122
KaK 4acTh COBPEMEHHOI'0 OOLIECTBA. https://m.eds00.ru/863e
632a
Tema 2. JKuBble cucTeMbl U X H3YUYeHHe/2 yaca
Bubnuoreka IIOK
2 JKuBble crCTEMBI U UX CBOMCTBA. 1 https://m.edsoo.ru/863e
6564
YpoBHEBast OpraHU3aIs KUBBIX bubmorexa [IOK
3 cHCTeM 1 https://m.eds00.ru/863e
' 6564
Tema 3. buoJiorus kjierku/2 yaca
HcTopus OTKPBITUS U U3yUSHUS bubmorexa [IOK
4 1 https://m.edsoo.ru/863e
kieTku. Kierounast Teopus.
6e88
MeTopl MOJIEKYIISIPHON U KIIETOYHOU
6H(<)<J11/Io3mn. [MpakTuueckas pabora :N'gl Bubmorexa [[OK
5 YHCHHC MCTOZIOB KIICTOUHOU 1 0.5 https://m.edsoo.ru/863e
6nonorun (xpoMaTtorpadus,
6122
anekTpodopes, AuddepeHnuaIbHoe
uenrpudyruposanue, [11P)».
Tema 4. Xumuueckas opranusanus Kiaerku/10 yacos
bubnuoreka IJOK
6 XUMUYECKUH COCTAB KIICTKH. 1 https://m.edsoo.ru/863e
674e
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MI/IHepaHLHLIC BCIICCTBA KIICTKH, UX

Bubmmoreka IJOK

7 1 https://m.edsoo.ru/863e
OHOJIOTUYECKAS POJTh.
674e
e Masoparopra pacora el Bubmotera LIOK
8 ) N 1 0.5 https://m.edsoo.ru/863e
«O06HapyKeHHE OCTKOB C TIOMOIIBIO 6b72
Ka4eCTBECHHBIX PEaKIUy. E—
CBoiicTBa, KTaccuPUKAKS U QYHKIHH bubimorexa [IOK
9 ’ 1 https://m.eds00.ru/863e
OETIKOB.
6b72
OpraandecKre BemecTBa KIeTKH — bubmmorexa [IOK
10 1 https://m.eds00.ru/863e
YTIICBOIBI. 6870
OpraandecKre BemecTBa KISTKH — bubmmorexa [IOK
11 p— 1 https://m.eds00.ru/863e
' 6870
Hyxneunossie kucnotel. IHK u PHK.
JlabopaTopnas padota Ne2 Bubmuoreka [IOK

12 | «MccnenoBaHne HYKICHHOBBIX KHCIIOT, 1 0.5 https://m.edsoo.ru/863e

BBIJICICHHBIX U3 KJICTOK Pa3IHYHBIX 6d5¢
OpPTaHU3MOBY.

13 | Crpoemie n gymom ATO. Jpyrue | PipemeckoouB3e
nykaeosunrpudocdarsl (HTD). 6d5¢
Cexsenuposanue JJHK. MeToas

14 TCHOMHUKH, TPAHCKPUTITOMHUKH, 1

TIPOTEOMHUKH.
15 MeTomp! CTpYKTYpHOH OHOJIOTHH. 1
Tema$5. Ctpoenue u pyHKIUM KJIETKUH/84acoB
16 Tune! knetok. [IpokapuoTnueckas 1
KJICTKA.
Bubnmoreka IIOK
CTpoeHue 3yKapUOTHICCKOU KIICTKH. https://m.edsoo.ru/863e
17 | Ilpakrtmueckas padora No2 «MzyueHue 1 0.5 6ff0
CBOJCTB KJICTOYHOM MEMOpPaHBD». https://m.edsoo.ru/863e
716¢
bubnuoreka IIOK
https://m.edsoo.ru/863e
18 IToBepXHOCTHBIH annapar KJIETKHU. 1 6ff0
https://m.edsoo.ru/863e
716¢
OnHOMEMOpAHHBIE OPTAHOUIBI KJICTKH. bubmorexa [IOK
IpakTryeckas pabora Ne3 «l3yuenne https://m.edsoo.ru/863e
19 P I[BI/I)KCHI/IIF)I UTOTLTa3MBI zq ! 05 6110
https://m.edsoo.ru/863e
PaCTUTEIBHBIX KIETKAaX). 716c
O mononpn, maem Bufimmorexa LIOK
’ , https://m.edsoo.ru/863e
JlabopaTopHras padorta Ne3
20 «HccnenoBanue mia3Moiusa u ! 05 61f0
https://m.edsoo.ru/863e
JIeTIJIa3MOJIM3a B PACTUTEIIBHBIX 716c
KJICTKax». £1bC
Bbutnuoreka IIOK
https://m.edsoo.ru/863e
21 HememOpaHHBIE OpraHOMABI KIICTKH. 1 6ffo
https://m.edsoo.ru/863e
716¢
bubnuoreka IJOK
https://m.edsoo.ru/863e
22 Crpoenue 1 GyHKIMH S71pa. 1 6ff0

https://m.ed?)o.ru/863e
716¢
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CpaBHHTENIbHAS XapaKTEePUCTUKA
KJIETOK 2yKapuoT. JlaboparopHas

Bubmmoreka IJOK
https://m.edsoo.ru/863e

23 pabota Ne4 «3yueHne cTpoeHus ! 05 61f0
N https://m.edsoo.ru/863e
KJIETOK Pa3JIMYHBIX OPraHU3MOBY. 7160
Tema 6. O6MeH BellecTB U NpeBpallleHNe JHEPTHH B KJIeTKe/9 yacos
AccUMWISIINS M AUCCUMWISIINAS — JIBE
CTOpoHBI MeTabonu3Ma. Tunbsl oOMeHa Bubnmorexa [IOK
24 pemiects. Jlabopatopuas p a6OT% Nes 1 https://m.edsoo.ru/863e
«M3yueHne KaTamUTHIECKON 7660c
aKTUBHOCTH (hepMEHTOB (Ha pumepe E—
aMMIIa3bl WIIH KaTaJlasbl)».
DepMEHTAaTUBHBIN XapaKTep peakuui
KJIETOYHOTO MeTaboIm3Ma.
o5 JlabopatopHnas padota Ne6 «3yuenne 1 05
(hepMEHTaTUBHOT'O PACILEIICHUS '
MIEPOKCHU/Ia BOAOPO/Ia B PACTUTEIBHBIX
Y JKMBOTHBIX KJIETKaX».
Benku-akTUBaTOPHI U OEIIKH-
26 1
HHTUOUTOPBHIL.
27 ABTOTpO(HBII THII OOMEHA BEIIECTB. 1
bubanoreka [JOK
28 doTocuHTE3. 1 https://m.edsoo.ru/863e
7c98
Xemocuntes. JlaboparopHas paboTa Bubmmorexa [IOK
29 Ne7 «CpaBHEHUE POLIECCOB 1 0.5 https://m.edsoo.ru/863e
(OTOCHHTE3a H XEMOCHHTE3a. 7c98
AHa3po0HBIE OpraHu3Mbl. Bus
30 opoxenwns. JlabopaTopHas pabora Ne§ 1
«CpaBHEHHE TIPOIIECCOB OPOXKEHHS U
JBIXaHUD).
31 AnpoOHBIE OpraHU3MbI. DTaIbl 1 h ttgg%ﬁgéiﬁz .];}1?8%38
JHEPreTHYECKOTr0 OOMEHa.
faae
DHeprus MeMOPaHHOTO TPaJINeHTa
32 npoToHOB. Cunte3 AT®: pabora 1
npoToHHOH AT®-cuHTa3kI.
Tema 7. HacsieancTBeHHasi MHHpopManys U peanu3anus eé B kjieTke/9 yacos
bubnuoreka IIOK
33 Peakiin MATPUYIHOTO CHHTE3A. 1 https://m.edso0o.ru/863e
796e
TpaHckpUIILUs — MaTPpUUHBIA CUHTE3 bubmorexa [IOK
34 parcrpHmt P 1 https://m.edso0.ru/863e
PHK.
796e
Bubnuoreka IIOK
35 TpaHcnsiwst 1 e€ ITanbl. 1 https://m.edsoo.ru/863e
796e
KonupoBanue amunokucnot. Poisb bubmorexa [IOK
36 ‘ 1 https://m.edso0.ru/863e
pubocoM B OHOCHHTE3e OenKa. 796e
37 Opranu3anus reHoMa y poKapuoT U 1
9YKaPHOT.
38 MoutekynsipHble MEXaHU3MBI 1
9KCIPECCHH T€HOB Y YKapuoT
Bupychl — BHekeTO4HbIE (GOPMBI Butmorexa LIOK
39 ’KU3HU U OOJUraTHbIE Mapa3UTBhI. 1 05 https://m.eds00.ru/863e
ITpaktuaeckas padora Ne4 «Co3nanne 7540
MOJICIIH BUpYCay. -
BupycHslie 3a001eBaHus YeI0OBEKa butmmorexa TIOK
40 ’ 1 https://m.edso0.ru/863e

JKHUBOTHBIX, paCTCHI/Iﬁ .

7540
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M HaHnoTexHOIOTUH B OHOJIOTUY U 1
MEHITHE.
Tema 8. JKuzHeHHbIH IMKJI KJIETKH/6 4acoB
42 JKM3HEHHBIN 1IUKIT KIETKH. 1
43 Matpuunsii cuaresz JJHK. 1
Xpomocomel. JlabopaTropHas paboTa
44 | Ne9 «M3ydeHune XpoMOCOM Ha FOTOBBIX 1 0.5
MHUKpOIpenapaTax.
Bubnuoreka IJOK
https://m.eds00.ru/86
45 JeneHue KIEeTKU — MHUTO3. 1 3e7dca
Tune! knetok. Kapuokunes u
muToknHe3. JlaboparopHas paboTa
46 | NelO «HabmomeHne MHTO3a B KIIETKaxX 1 0.5
KOHYHKA KOpEIIKa JiyKa (Ha TOTOBBIX
MHKpOIpenapaTax)y.
47 | Perymsnus >KH3HEHHOTO ITHKJIA KIETOK. 1
Tema 9. Ctpoenue u pyHkuuu opraiusmon/17 yacos
48 OpraamusM Kak eIrHOE IEeN0e. 1
Txanu pacrenwmii. JlaboparopHas Bubmmorexa [IOK
49 pabora Nell «M3y4yenue TkaHei 1 0.5 https://m.edso0.ru/863d
PacTCHUID. 115a
bubanoreka [JOK
TKaHU KUBOTHBIX U YEIOBEKA. https://m.edsoo.ru/863d
50 JlabopaTopnas paborta Nel2 1 0.5 7d98,
«/3ydeHHE TKAHEH JKUBOTHBIX). https://m.edsoo.ru/
863df606
s o BuGorea 0K
51 - 1 0.5 https://m.edso0.ru/863d
«3y4eHune opraHoB IIBETKOBOTO f2e8
pacTeHus. -
Bubnmoreka IIOK
52 Ormnopa Tena OpraHu3MoB. 1 https://m.edso0.ru/863d
7fle
Bubnuoreka IIOK
53 JIBr>kKeHHE OPraHU3MOB. 1 https://m.edso0.ru/863d
7fle
Bubnuoreka IIOK
54 [MutaHue OpraHu3MoB. 1 https://m.edso0.ru/863d
82ca
bubnuoreka I[IOK
https://m.edso0.ru/863d
55 IMuTanue MO3BOHOYHBIX JKUBOTHBIX. 1 82ca,
ITumeBapuTenbHas CUCTEMA YETIOBEKa. https://m.eds00.ru/863e
2f9a
bubnuoreka I[IOK
56 JlpIxaHue OpraHu3MoB. 1 https://m.edsoo.ru/863e
231a
Bubnuoreka IJOK
57 JlpIxaHue MO3BOHOYHBIX KUBOTHBIX U 1 https://m.eds00.ru/863d
YeITOBEKa.
84fa
bubnuoreka IJOK
https://m.edso0.ru/863d
58 TpaHCHIOPT BEIIECTB Y OPraHU3MOB. 1 86¢6,
https://m.edso0.ru/863d
2c08
KpoeHnocHast cucrema o3BOHOYHBIX bu6mmorexa HOK
59 1 https://m.edso0.ru/863d
KMBOTHBIX U YCJIOBEKA. 8856,
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https://m.edsoo.ru/863d84fa
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https://m.edsoo.ru/863d86c6
https://m.edsoo.ru/863d86c6
https://m.edsoo.ru/863d2c08
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https://m.edsoo.ru/863d8856

https://m.edso0.ru/863e

1d70
Bbubanoreka [JOK
https://m.edsoo.ru/86
60 Berlenenue y opraHu3smMoB 3d83d2,
' https://m.edso00.ru/86
3e4516
61 3ammTa y opraHu3MoB.
Butnuoreka IIOK
62 VIMMyHHASI CHCTEMa YeJIOBEKa. https://m.edsoo.ru/863e
1942
Bubnuoreka IIOK
https://m.eds00.ru/863d
63 Pa3nmpaxiMocCTh U perysus y 8f9a,
OpTaHU3MOB. https://m.eds00.ru/863d
9260
Bubmmoreka IIOK
['yMopasbHas peryJisuus https://m.edso0.ru/863
64 SHIOKPHUHHAS CHCTEMa )XKHBOTHBIX U e0cs36,
R — https://m.eds00.ru/863
e098e
Tema 10. PasmHokeHHe M pa3BUTHE OPraHU3MOB/8 yacoB
Bubnmoreka IIOK
https://m.edsoo.ru/863e
65 DopMBI pa3MHOKEHUS OPTAaHU3MOB. 81b6
https://m.edsoo.ru/863e
831e
bubanoreka [JOK
https://m.edsoo.ru/863e
66 IMos0BOE pa3MHOKEHHE. 81b6,
https://m.edsoo.ru/863e
831e
bubnuoreka IIOK
67 Meiios. https://m.edsoo.ru/863e
7f4a
'amerorenes. OOpa3oBaHue U
Pa3BUTHE MOJIOBBIX KJIETOK. Bubmmorexa [IOK
68 Jlaboparopuas pabora Nel4 0.5 https://m.edsoo.ru/863e
«/3ydeHne cTpoeHHS MOJIOBBIX KIETOK 81b6
Ha TOTOBBIX MHKpOIpEnapaTaxy.
WupuBHayansHOE pa3BUTHE bubamorexa LIOK
69 https://m.edsoo.ru/863e
OpPraHU3MOB — OHTOT'CHE3. 8436
3akianka OpraHoB M TKaHEH U3 bubsmotexa [IOK
70 https://m.edsoo.ru/863e
3apOAbIIIEBLIX JTUCTKOB. 8436
PocTn Pa3BUTHUC )KUBOTHBIX.
JlaGoparopnas pabota Nel5 h BH(S_HHOTeKa HOK
ttps://m.edsoo.ru/86
71 «BBbIsIBIIEHUE IPU3HAKOB CXOJICTBA 0.5 3d93b4
3apOJIbIIIel TO3BOHOYHBIX _
JKUBOTHBIX).
PasmHOXeHHE U pa3BUTHE PACTCHHIA. bubmorexa [IOK
JaGopatopHas pabota Nel6 https://m.edso0.ru/86
2 «CTpoeHHne opras ; 0.5 3d2fbd,
P PTaHOB pasMHOMCHIA https://m.edso0.ru/86
BBICIINX PACTCHUI. 343842

Tema 11. I'eHeTHKa — HAYKA 0 HACJEACTBEHHOCTH M M3MEHYHBOCTH OPraHM3MoOB/2 yaca
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I/ICTOpI/Iﬂ CTAaHOBJICHUS U pa3sBUTUA

Bubmmoreka IJOK

73 1 https://m.edsoo.ru/863e
TEHETHKH KaK HayKH.
862
OCHOBHBIE TIOHSTHSI U CHMBOJIBI Bubmiorexa LJOK
74 | TCHETHKH. JlabopaTopHast padota Nel7 1 05 https://m.edso0.ru/863e
«/Ipo3oduna kak 00BEKT 862
TeHETHYECKUX MCCIIEIOBAHUIY. -
Tema 12. 3akoHoMepHOCTH HacaencTBeHHOCTH/10 yacoB
3aKOHOMEPHOCTHU HACJIEeJOBAHUA
pU3HAaKOB. MOHOTHOpUIHOE Bubmmorexa IIOK
75 ckpemuBanue. [IpakTrueckas paGora 1 05 https://m.edso00.ru/86
Ne5 "M3ydenue pe3yabTaToB ' 3e8878
MOHOTHOPHIHOTO CKPEIINBAHHS Y
apo3oduisr”.
76 IluTonmornyeckne OCHOBBI 1
MOHOTHOPHIHOTO CKPEIINBAHMUS.
77 AHanuzupyromiee CKpeuIuBaHue. 1
HenosHoe 1OMHHUpOBaHUE.
UTHOPHUIHOE CKPEIIUBaHUE.
IT aKZTlI/IlIeSEajII Zg(szf Je\fI;I6 «ia/h ZeHHe bubimorexa LOK
78 P P Y 1 0.5 https://m.eds00.ru/863e
PEe3yNbTaToOB AUTHOPUITHOTO 89a4
CKpEIIMBaHUs Y 1p0o30(HIIBI». _
79 IluTonoruueckue OCHOBBI 1
JUTHOPUIHOTO CKPELTMBaHHUSL.
CleruieHHOE HaclieJOBaHUe bubimorexa LOK
80 1 https://m.eds00.ru/863e
MIPU3HAKOB.
8c60
XpoMoCcoMHas TEOpHs bubmorexa OK
81 P P 1 https://m.eds00.ru/863e
HACJIEJCTBCHHOCTH
8c60
Bubnmoreka IIOK
82 I'eneruka mona. 1 https://m.edsoo.ru/863e
8c60
83 T'eHOTHII KaK IEJTOCTHASA CHCTEMA. 1
84 FeHeTI/IHSCKI/H‘/'I KOHTPOJIb Pa3BUTHSA 1
pacTeHuil, )KUBOTHBIX M YEJIOBEKa.
Tema 13. 3akoHOMepPHOCTH H3MEHYHBOCTH/6 YacoB
N3mMeHunBOCTH IpU3HAKOB. Busl bubsmotexa [IOK
85 ’ 1 https://m.eds00.ru/863e
WU3MEHYHMBOCTH.
8efe
bubnuoreka I[IOK
86 MoaudukannoHHast H3MEHIHBOCTb. 1 https://m.edsoo.ru/863e
8efe
BapuanuoHHbI psij ¥ BapualiOHHAas
kpuBas. JlaboparopHas pabota N91u8 Bubmiorexa LJOK
87 «ccnenosanie SAROHOMEPHOCTEHN 1 0.5 https://m.edsoo.ru/863e
MOU(UKAIMOHHON U3MEHIYMBOCTH. 8efe
[NocTpoeHne BapraiOHHOTO pAa U —
BapHallMOHHOM KpUBOI.
I'enoTunmyeckast ”3AMEHIMBOCTb. bubmorexa OK
88 1 https://m.eds00.ru/863e
KomOnHaTHBHAsI N3MEHYHBOCTb. 8efe
MyTanuoHHas K3MEHUYHUBOCTb.
HpaKT}II/Iq;Kaﬂ pabora Ne7 «MyTtarmn bubamorexa HOK
89 1 0.5 https://m.edso00.ru/863e
Y Ip0o30¢HIIEI (Ha TOTOBBIX 8efe
MHKpOIpenapaTax)y. -
3aKOHOMEPHOCTH MYTAITMOHHOTO bubnmoreka [JOK
90 nporecca. JIMUTeHeTHKA H 1 https://m.edsoo.ru/863e
SIUTEHOMHUKA. 8efe

Tema 14. 'enernka yenosexa/3 yaca
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I'eHetnka 4denoBexa. HpaKTI/I‘{GCKaH

Bubmmoreka IJOK

91 pabora Ne§ «CocraBienue 1 aHaIu3 1 0.5 https://m.edsoo.ru/863e
POJOCIOBHOMY. 8d78
92 MeToabl MEUIMHCKON T€HETHKH. 1
3HaueHHe MEANIMHCKON TeHETHUKH B
93 NPEeIOTBPAIIECHIH U JICYCHUH 1
TeHETHYECKUX 3a00JIeBaHM YeI0BeKa.
Tema 15. Cesiekuusi 0praHuzMoB/4 yaca
OCHOBHBIE TIOHSATHSI CENEKIIHH.
JlabopaTopnas padorta Nel9 Bubmuoreka [IOK
94 «/3yueHne COPTOB KyJIBTYPHBIX 1 0.5 https://m.edso00.ru/863e
pacTeHuil ¥ TOpoa JOMAITHUX 9214
JKHUBOTHBIXY.
e Bremorera LOK
95 - 1 05 https://m.edso0.ru/863e
«3yuenne METOJIOB CelIeKLIHI 9214
PaCTEHHI. =
JloCTIDKEHHSI CeNeKIINU pacTeHU 1 Bubnuoreka IIOK
96 | sxuBoTHbIX. [IpakTHyeckas padora Ne9 1 https://m.edso0o.ru/863e
«I[IpuBHBKa pacTeHHI». 9214
CoxpaHeHue, u3y4eHue 1
97 UCIIOJIb30BaHHE TeHETHYECKUX 1
pecypcos.
Tema 16. BuoTexHoJIOTHS M CHHTeTHYecKasi 0uoJ10rusi/4 yaca
buorexHonorys Kak Hayka 4 oTpaciib BuGmmotexa LIOK
98 npousBocTBa. [IpakTudeckas padorta 1 05 https://m.eds00.ru/863e
Nel0O «M3yueHne 0OBEKTOB
9336
OUOTEXHOJIOTHI.
OCHOBHBIC HAIIPaBICHUSA bubmorexa OK
99 . 1 https://m.edso0.ru/863e
CHHTETHYECKOI OHOJIOTHH.
9336
Bubnmoreka IIOK
100 | XpomocoMHas U FeHHAst HHXKCHEPUSI. 1 https://m.edsoo.ru/863e
9336
101 Memnmmackne OMOTEXHOJIOTHH. 1
Pesepeublit ypok. [ToBTOpeHue,
102 | o00o00uenne, cucTeMaTH3aLKs 3HAHUM 1
1o Kypey «buosnorus. 10 xmacey.
O0111e€ KOJIMYECTBO YacOB 110 IMPOrpaMme 102 0 13,5
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