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ILnanupyemsle
NpeIMeTHbIC Pe3yJIbTaThl

[TpenMeTHBIC pe3ylbTaThl OCBOCHUS COACpKaHMs ydeOHOTO mpeamera «buonorus» Ha yriryonéHHOM
YpOBHE OPUEHTUPOBAHBI HAa 0OecredeHre MPOPIILHOTO 00yueHus o0yJaromuxcst ononorun. OHU BKITFOYAIOT:
cenuduieckue I OMOJIOTMM HAy4dHbIE 3HAHUSA, YMEHUS M CHOCOOBI JCHCTBHH 1O OCBOEHUIO,
WHTEPIPETAllM U TPEoOpa30BaHUI0 3HAHWUH, BHJBI JIEATCILHOCTH IO TOJYYCHHUIO HOBBIX 3HAHUN U HX
MPUMEHECHUIO B PAa3IMYHBIX YUEOHBIX, & TAKXKE B PEATbHBIX KU3HEHHBIX CUTyalusx. [IpeaMeTHbIe pe3yabTaThl
MIPEJCTABIICHBI 110 TOJaM U3yYCHHUS.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yaeOHOTO NpeameTa «buomorusi» B 10 Knacce 10MKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ M PO OWOJOTMHM B CHUCTEME €CTECTBCHHBIX HayK, B
(GbOopMUPOBAHUN €CTECTBEHHO-HAYYHOW KAapTUHBI MHUPA, B MO3HAHWU 3aKOHOB MPHUPOABI U PEIICHUH MpodiieM
paIoOHATBHOTO ITPUPOJIOTIOIL30BaHUS, O BKIIAJC POCCUNCKHX U 3apyOCIKHBIX YUEHBIX B Pa3BUTHE OUOJIOTHH;

BJIQJICHUE CHCTEMOU OMOJIOTMYECKUX 3HAHUW, KOTOPAsk BKIIFOUAET: OCHOBOIIOJIATAIOIINE OMOJIOTHICCKIEC
TEPMHHBI M TOHATUS  (OKU3Hb, KIETKa, OpraHu3M, MeTaboiu3M, TOMEOCTa3, CaMOpPETYIISIIHs,
CaMOBOCIIPOU3BEJICHNE, HACJICACTBEHHOCTh, H3MEHUYHMBOCTb, POCT M pPa3BUTHE), OHOJOTHYECKHE TEOPUHU
(xnerounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, xpomocomHasi Teopusi HaciaeACTBEHHOCTH T.
Moprana), yuenus (H. . BaBuioBa — o neHTpax MHOroo0Opasusi ¥ MpOUCXOXKACHUS KYJIbTYPHBIX PacTEHU),
3aKOHBI (€IMHOOOpAa3usi MOTOMKOB IIEPBOTO IOKOJIEHHUS, PACIISIUICHUS, YHUCTOTHI TaMeT, HE3aBHUCHUMOTO
HacnenoBanus I'. MeHzens, TOMOJOTHYECKUX DPsIOB B HaclneAcTBeHHOW m3meHunBocTH H. M. BaBunona),
MPUHIUIIBI (KOMIUIEMEHTAPHOCTH );

BJIQJICHUE OCHOBHBIMH METOJIaMA HAYYHOTO TIO3HAHUS, WCIOJIb3YEMbIX B OHOJOTUYECKHX
MCCJIETOBAHMIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHHE, HAOMI0IeHUE, SKCIIEPHUMEHT);

YMEHHE BBIJENATH CYIECTBEHHbIC IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT, OJHOKIIETOYHBIX
W MHOTOKJICTOYHBIX OpPraHM3MOB, B TOM 4YHCIe OakTepuid, rpuOOB, pACTCHH, >KMBOTHBIX M YEJIOBEKa,
CTPOEHHUS OPraHOB M CUCTEM OPraHOB PACTEHUMW, JKMBOTHBIX, YEJIOBEKA, MPOLECCOB >KU3HEACSATEIbHOCTH,
MPOTEKAIOIINX B OPTaHU3MAaX PACTEHUH, )KUBOTHBIX M YeJIOBEKa, OMOJOTHYECKHIX MTPOLIECCOB: OOMEHA BEIIECTB
(MeTabonmu3M), TMpEeBpallleHUs SHEPTUU, OpOKEHUs, aBTOTPOGHOTO U TeTEepPOTPO(HOro THUIIOB MHTAHHUS,
dboTOoCHHTE3a W XEMOCHHTE3a, MHUTO03a, Mei03a, TraMeToreHe3a, SMOpHOTEHe3a, IMMOCTIMOPHOHATBEHOTO
Pa3BUTHS, PA3MHOXKEHHUS, WHAUBUAYATHLHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aMMOJICHCTBHS TEHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TOODa;

YMEHHE YyCTaHABIMBATh B3aMMOCBSI3U MEXIY OPraHOWJaMH KIETKH M WX (YHKIUSMH, CTPOSHUEM
KJIETOK Pa3HbIX TKaHEW M UX (PYHKIUSAMH, MEXIY OpraHaMu U CUCTEMaMH OPTaHOB Y PACTEHUM, )KHBOTHBIX U
YeJIOBEeKa U X (PYHKIUSIMHU, MEXKTy CUCTEMAaMU OPTAaHOB M WX (QYHKIMSIMH, MEXTY dTallaMd OOMEHa BEIIECTB,
dTamaMM KJIETOYHOTO IMMKJIA M JKU3HEHHBIX IHKIOB OPraHW3MOB, dTanmaMd 3MOpPHOHAIBHOTO Pa3BHUTHUSA,




TEHOTUIIOM U (peHOTUIIOM, (PEHOTHUTIOM U (haKTOpaMH CpeJibl OOUTaHNS,

YMEHHUE BBIABIATh OTJIMYUTEIbHbIE NPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE PACTEHHH, KUBOTHBIX U
YeJI0BEKa;

YMEHHUE HCIOJIb30BAaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO M CUMBOJHKY
JUIs I0Ka3aTeNIbCTBA POJICTBA OPraHU3MOB Pa3HbIX CUCTEMAaTHYECKUX TPYII;

YMEHHE pemarb OHOJOrMYecKHe 3a/laud, BBIABIATH I[PUYMHHO-CIEJCTBEHHBIE CBSA3M MEXIY
UCCIIETyeMbIMH OMOJIOTHYECKUMH TPOIECCaMH M SIBICHUSIMH, JIeNlaTh BBIBOJBI M NPOTHO3bI Ha OCHOBAaHHH
IIOJIyUYEHHBIX PE3Yy/IbTATOB;

YMEHHUE BBINOIHATH JIAOOpAaTOpHBbIE W TMPaKTHUYECKUE padOThl, COOMIOAAaTh MpaBWwia NMpH padore ¢
yueOHBIM U JTa00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIABUIaTbh TMIIOTE3bl, MPOBEPATh UX SKCIEPHUMEHTAIBHBIMU CpeICTBaMM, (GOPMYIHPYs LElb
HCCJIEIOBaHMsI, AaHAIM3UPOBATh NIOJyUYEHHbIE PE3YJIbTAThl U JAEJaTh BbIBObI;

YMEHHE y4acTBOBaTh B Y4EOHO-MCCIIEIOBATEIBCKOW paboTe Mo OMOJOTHH, SKOJOTHH M MEAHIWHE,
IPOBOJUMON Ha 0a3e HIKOJIbHBIX HAYUHBIX OOLIECTB, U MyOJIMYHO MPEACTABIATH MOITy4YEHHbIE PE3YyIbTAaThl Ha
YUEHHUECKUX KOH(PEPEHIHSIX;

YMEHHME OLIEHUBATh JTUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIIEJOBaHUM B 00slacTU OHOJIOTUH U
MEAMLMHBI (KIOHUPOBAHKUE, UICKYCCTBEHHOE OIIOI0TBOPEHNUE, HAIIPABIIEHHOE U3MEHEHUE F€HOMAa U CO3aHUE
TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHaTbHOU NeSTeNbHOCTH B 00JacTh
OMOJIOTMH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH, CEIbCKOTO XO3AHCTBA, MUILEBON MPOMBILIUIEHHOCTH,
yrayOsITh O3HABATENbHBIM MHTEPEC, HAMIPABJICHHBIN HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Ipodeccuu
U IPOAOIDKEHHE OMOJOrMYECKOro 0oO0pa3oBaHUs B OpPraHU3alMsSIX CPEJHEro NMpo(ecCHOHANBHOTO M BBICIIETO
o0Opa3oBaHMUsl.

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamMera «buonorus» B 11 kaacce nOMKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MeCTe€ M POJM OHOJIOTMM B CHUCTEME ECTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa, B IMO3HAHUM 3aKOHOB MPUPOABI U
PELICHUH SKOJIOTUYECKUX TNpoOJeM 4YeloBeuecTBa, a TaKkKe B PEIIEHUH BONPOCOB PALMOHAIBHOTO
MPUPOIONOIL30BaHUs, U B (POPMUPOBAHUHU ILIEHHOCTHOI'O OTHOILIEHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIaJIe POCCUMCKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIIAJIETh CUCTEMOI OMOJOTHMYECKUX 3HAHUM, KOTOpas BKIIOYACT OMpEAETeHHUS W NMOHUMaHHE
CYIIHOCTH OCHOBOIIOJIATalOINX OMOJIOTUYECKUX TEPMHMHOB M TOHATHUH (BHJI, B3KocHcTeMa, Ouocdepa),
ouonorudeckue Teopun (3BostonioHHas Teopus Y. JlapBuHa, cuHTeTHYECKas: TEOPUS IBONIIOMH), yueHus (A.
H. CeBepuoBa — o nyrsax u HampaBieHusx sBomonuu, B.M. Bepnaackoro — o Ouocdepe), 3akoHBI




(renetnueckoro paBHoBecus k. Xapau u B. BaitHOepra, 3apoasimeBoro cxoncrtsa K. M. bapa), npasuia
(muaumyma HO. JInOuxa, SKOJOTMYECKOW NHpaMUJIbl dHEPTrUM), TUmote3bl (rumore3a «vupa PHK» V.
I'unbGepra);

YMEHHUE BIIQJCTh OCHOBHBIMH METOJAaMHM HAYYHOTO IIO3HAHMS, HCIIOJNb3YEMBIMH B OHOJOTHYECKHX
UCCJICIOBAHUSX >KUBBIX OOBEKTOB M SKOCHUCTEM (OMHUCaHHe, HU3MepeHue, HaOIoJeHHe, SKCIIEPUMEHT),
crocob6aMHu BBISIBJICHUS U OLIEHKH aHTPOIIOTEHHBIX U3MEHEHU B IPUPOJIE;

YMEHHUE BBIJICNATh CYIIECTBEHHBbIC MPU3HAKH: BHJIOB, OHOTCOIEHO30B, 3KOCHUCTEM U OHOCHEpHI,
CTaOMIIM3HUPYIOUIETO, MABIJKYIIETO M Pa3pbIBAIOIIETO E€CTECTBEHHOrO O0TOOpa, aIoNaTpU4YecKoro |
CHUMITATPUYECKOTO BHU000pAa30BaHUs, BIMAHUS JABIKYLIIMX CHJI SBOJIOUMH Ha TEHO(MOHI MOIMYJISAIHH,
MPUCIIOCOOJICHHOCTH OPraHW3MOB K cpelie OOMTaHus, YepeAOBaHUs HAIPABICHUN HBOJIIOLMU, KPYroBOPOTa
BEIIECTB U MTOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXKAY TNPOIECCAMH HBOJIONUH, JBIKYIIUMH CHJIAMHU
AHTPOIIOTEHE3a, KOMIOHEHTAMH PA3JIMYHBIX SKOCHCTEM H MPUCIOCOOICHUIMHU K HUIM OPTaHU3MOB;

YMEHHE BBISBISATh OTIUYMUTEIIbHBIC MPHU3HAKU KUBBIX CHCTEM, MPHUCIIOCOOJICHHOCTh BUAOB K Cpele
oOutaHusi, aOUOTHUYECKUX U OHOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3€H OpPraHu3MOB B
coolmiecTBax, aHTPOIIOTEHHBIX U3MEHEHHH B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIOIb30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO ¥ CHMBOJHKY
JUTSL TOKa3aTeNbCTBA POJCTBA OPraHM3MOB DPA3HBIX CHCTEMATHYECKHX TPYII, B3aUMOCBS3H OPTraHU3MOB H
cpeabl OOWTaHMS, €IMHCTBA YEIOBEYECKHUX pPac, HEOOXOAMMOCTH COXPAaHEHUS MHOrooOpasusi BUIOB HU
HKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHUS MIPUPOJIBI U YETIOBEYECTRA;

YMEHHE pelaTh OWOJOTMYECKHE 3a/la4d, BBISBISATh IPUYUHHO-CIICJCTBEHHBIC CBS3H MEXKIY
UCCIIETyeMbIMU OHOJOTHYECKHUMH TPOIIECCAMU U SIBICHUSMHU, JENaTh BBIBOABI U MPOTHO3Bl Ha OCHOBAaHUU
MOJTyYEHHBIX PE3yIbTaTOB;

YMEHME BBINOJHATh JAOOPATOpHbIE U MpPAaKTHUECKHWE padoThl, cOONIOAaTh MpaBWiia Npu padbore C
y4eOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

YMEHHE BBIABUTATh THIOTE3bI, MPOBEPSATh UX SKCIEPUMEHTAIBHBIMH CpEICTBaMU, GOPMYIUPYS 1ETb
WCCJICTOBAHMSI, aHATH3UPOBAThH MOJyUYEeHHBIC PE3yIbTAThl U AETaTh BBIBOIBL;

yMEHHE YYacTBOBaTh B y4e€OHO-HCCIIEIOBATEIHCKONW paboTe Mo OWOJOTHH, DKOJOTUU W MEIAUIUHE,
MPOBOUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOMIECTB, W IMyOIMYHO MPEICTABIATH IMOyYCHHBIE PE3YIbTAaThl HA
YUEHUYECKUX KOH(DEePEHIIHSIX;

YMEHHUE OLIEHUBATh TMIIOTE3bl U TEOPHM O MPOUCXOXKJCHUU JKU3HH, YEIOBEKA U YeJOBEYECKUX pac, O
NPUYHHAX, TOCTIECCTBHIIX U CITOCO0aX MPEeIOTBpAIIeHUs II100aTbHBIX M3MEHeHH B Onocdepe;

YMEHHUE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccHoHaIbHON NEATeTbHOCTH B 00JIacTH




OMOJIOTHH, HKOJIOTMH, MPUPOJONOIb30BAHUS, MEIUIMHBI, OWOTEXHOJIOTUH, TICUXOJIOTUH, BETEpUHAPHH,
CEJIbCKOTO XO3SHCTBA, MUIIEBON MPOMBIIIIICHHOCTH, YIIIYOJIATh MO3HABATEIbHBIM UHTEPEC, HAPABICHHBIA Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIICH MPOPECCHH € TMPOJOJDKEHUE OHOJIOTHYEeCKOro 00pa3oBaHUS B
OpraHu3aUsaX CPEAHEr0 NPOPEeCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

JInyHocTHEIE 1
MeTanpeaMeTHbIe
pe3yJabTaThl

JIMHHOCTHBIE PE3YJIBTATbBI

@®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYAIOIUMUCS MPOrpaMM
cpeaHero o0mero o0pa3oBaHus: TNYHOCTHBIC, METAIIPEMETHBIC U PEIMETHBIE.

B cTpykType JMYHOCTHBIX pPE3yJbTaTOB OCBOEHUS IMPOrpaMMBbI 10 OHUOJIOTMH BBIACIEHBI CIEIYIOIIHNEe
COCTaBIISIIOILIME: OCO3HAHWE OOYUYAIOUUMUCS POCCHUICKON TIpa’kJaHCKOW MIEHTHYHOCTH — TOTOBHOCTU K
CaMOPAa3BUTHIO, CAMOCTOSITEIILHOCTH M CaMOONPEACICHHIO, Haiuyue mMomuéayuu K OOy4eHUIO OWOIIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOSKICHWH IMYHOCTH HA OCHOBE KIIOYEBBIX IICHHOCTEH H
UCTOPUYECKHUX TPAAMIMUNA Pa3BUTHUS OMOJOTHUYECKOTO 3HAHHS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOIIUXCS
PYKOBOJICTBOBATbCS B CBOCH JEATENILHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAaHOBKaMH, MPHUCYIIMMH CHCTEME
OMOJIOTUYECKOTO 00Pa30BaHMUS, HAIUYUE NPABOCO3HANUA IKOIOTUIECKON KYIBTYPBI, CHOCOOHOCIU CMABUMb
LCJIM U CTPOUTD )KU3HCHHBIC ITJIaHbI.

JIndHOCTHBIE PE3YyIbTaThl OCBOEHHUS MPOrPaMMBbI 1O OHOJOTHHM JOCTHTAIOTCS B €IUHCTBE Y4eOHOU H
BOCIIUTATEIbHON JIEATEJIbHOCTH B COOTBETCTBUHM C TPATUIMOHHBIMH POCCUHUCKUMH COLMOKYJIBTYPHBIMH,
HCTOPUYUCCKMMU U NJYXOBHO-HPABCTBCHHBIMHW HCHHOCTAMMU, IIPUHATBIMH B 06IH€CTB€ npaBujIaMHl U HOpMaMU
MOBEJICHUST W CIIOCOOCTBYIOT TMpoOIleccaM CaMOTIO3HAHUs, CaMOBOCIIMTAHHMS W CaMOPa3BUTHS, DPa3BUTHS
BHYTPEHHEH MO3UIMU JIMYHOCTH, NMATPUOTU3MA U YBAXKEHUS K 3aKOHY U IPABOIOPSAKY, YENOBEKY Tpyla U
CTaplIeMy IIOKOJICHHIO, B3aMMHOIO YB@)KEHHUS, OEpeXHOro OTHOWIEHHs K KYyJIbTYPHOMY HacleAu0 U
TpaauLIsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoi denepannn, NpUpoae U OKPYKarolen cpeie.

JImaaoCcTHBIC PE3YIbTATBI OCBOCHUA y‘-IC6H01"O npeameTa «buomorus AOJIKHBI OTpaXXaTb 'OTOBHOCTH U
CIIOCOOHOCTh OOy4arouMxcs pPYyKOBOACTBOBAThCA C(HOPMHPOBAHHONW BHYTPEHHEH MO3MLIMENH JHMYHOCTH,
CHUCTEMOW  IICHHOCTHBIX OpHUEHTAlM{, TMO3UTUBHBIX BHYTPEHHHX YOEXJEHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSM POCCUHCKOT0 OOIIECTBA, PACIIMPEHHUE KU3HEHHOTO OMBITA U ONbITA EATEIbHOCTH
B IIpoLeCCe p€ajin3dallii OCHOBHBIX HaHpaBHCHI/Iﬁ BOCHHTATEIIHLHOMN JACATCIIBHOCTH, B TOM YHMCJIC B YaCTH:

1) rpa:kIaHCcKOro BOCIMTAHMSA:

c(OPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMHU O0YYarOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O 4JIEHA
poccuiickoro oOIIecTBa;

OCO3HAaHHE CBOUX KOHCTUTYIHMOHHLIX IIpaB U O6$I33HHOCT€I>1, YBAXXCHUEC 3aKOHA U IIPaBOMOpAaKa;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIbHOCTH IMPH CO3AAHUU YYEOHBIX MPOEKTOB, PELICHUH




yueOHBIX ¥ MMO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUU OUOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpeIesTh COOCTBEHHYIO MO3HUIIMIO 110 OTHOIICHUIO K SIBJICHHUSIM COBPEMEHHOM KU3HU U
00BACHATH €€;

YMEHHE YYUTHIBATH B CBOMX JICHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIOJCH C
pa3HbIMH YOKACHUSIMH, KYIbTYPHBIMU [IEHHOCTSIMU M COI[UAJIBHBIM IOJ0KEHHEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IMPOLIECCE COBMECTHOTO BBINOJHEHUS y4EOHBIX, MO3HABATEIbHBIX U
WCCJICIOBATENILCKUX 33J1a4, YBAXHUTEILHOTO OTHONICHUS K MHEHHUIO ONIOHEHTOB MPU OOCYXIIEHUU CIIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COICPIKAHMUS,

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM ESITENBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUUCKON TPaKJAHCKOW HIACHTUYHOCTH, MAaTPHUOTU3MA, YBAXKEHHS K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH mepes PoaumHoW, ropnoctu 3a cBoil Kpai, cBow PoauHy, CBOM SI3BIK U
KYJbTYpPY, IPOLJIOE U HACTOSALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEIUI0 U MaMITHUKAaM MPUPOJIbI, JOCTUXKEHUAM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAIE;

CIOCOOHOCTH OIEHUBATH BKJIAJ] POCCUMCKUX YUYEHBIX B CTAHOBIICHUE U Pa3BUTHE OUOJIOTUHU, TOHUMAHUS
3HAYCHUS OMOJIOTHH B TTO3HAHUH 3aKOHOB IMPHUPOJIBI, B )KU3HH YEJIIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIyXeHHIO U 3ammre OTedyecTBa, OTBETCTBEHHOCTh 3a €O
cyas0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApO/a;

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUECKOTO MTOBECHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOPAIBLHO-
HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLLIECHHE K CBOMM POJUTEISAM, CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O NPHUHATHUSA
LIEHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUU € TpaAuLIUsIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOTr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOUas ICTETHUKY ObITa, HAYYHOTO M TEXHHUYECKOTO TBOPUYECTBA,
CropTa, Tpy/Ja, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMaHUE SMOLMOHAIIBHOTO BO3JICMCTBHS KUBOW MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHUIO B PAa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE TMPOSBISATH KayecTBa
TBOPYECKOMN JIMYHOCTH;




5) ¢usnuyeckoro BocnuTaHHMs, (GOPMHUPOBAHMS KYJbTYPbI 3A0POBbS H 3MOUUOHAJIBHOIO
OJ1aromosryumsi:

MOHMMAaHME U peanu3aiys 370poBoro u 0e3omacHoro oOpasa *HU3HH (370POBOE MUTAHKUE, COOIIOACHNE
TUTUEHUYECKUX MPAaBUI M HOPM, COATaHCHPOBAHHBIN PEXHUM 3aHATHH M OTIbIXa, peryispHas (uznyeckas
AKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE LEHHOCTH TMpPaBWJI WHAWBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBEICHUS B
CUTYaIUSX, YTPOKAIOIIUX 30POBBIO U )KU3HU JIIOJICH;

OCO3HAHHME TOCIEACTBUIA M HENPUATHS BPEAHBIX NMPUBBIYECK (YIOTPEOICHUS aJIKOTOJsl, HAPKOTHKOB,
KYpEHHUs);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/ly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYIOTI00HE;

TOTOBHOCTh K aKTUBHOW JIEATENILHOCTH TEXHOJOTHYECKOM ¥ COLMAIBHOW HANpaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IIAHUPOBATH U CAMOCTOSITEIHHO BBIMOIHITH TAKYIO ACSITENLHOCTD;

UHTEpEC K pa3nuyHbiM chepam mpodecCHOHATBHON NeATeIbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIM
BbIOOp Oymymiei mpodeccuu u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIAHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO 1 caMO0OOPa30BaHUIO Ha MPOTSHKCHUN BCEH KHU3HH;

7) IKOJIOrH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU IIeJIecCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHHMKY >KM3HM Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHWS,

MIOBBIIIEHUE YPOBHS DKOJOTHYECKOW KYJIBTYPHI: MPUOOPETEHHE OIbITa IUIAHHUPOBAHUS TOCTYIIKOB U
OLIEHKH MX BO3MOXHBIX MOCIEICTBHM /U1 OKpY>KaloIIel cpebl;

0CO3HaHME ITT00ATIHOTO XapaKTepa 3KOJIOrMYECKUX Mpo0iIeM U IMyTel UX pelIeHus;

CIOCOOHOCTH MCIOJIB30BATh MPHOOpETaeMbIe MPH U3yYCHUN OMOJIOTHH 3HAHUS W YMEHHUS MPH PEIICHUH
npo0JIeM, CBSI3aHHBIX C PAI[MOHAIBHBIM IPUPOJIOTIONB30BaHUEM (COOITIOICHNE TIPABHJI MTOBENICHHS B IPHPO/IE,
HalpaBJIEHHBIX Ha COXpaHEHHE PaBHOBECHUS B 9KOCHUCTEMAX, OXpaHy BUOB, SKOCUCTEM, Ouochepsl);

AaKTUBHOE HENpHATHE JEHCTBUH, NPUHOCAIIMX Bpea OKpYyKalolleld NpUpOAHON cpenae, yMeHue
MPOTHO3UPOBATh  HEOJIArONPHSTHBIE HKOJOTHYECKUE TIIOCIEACTBUS NPEANPUHUMAEMBIX EHCTBHH |
Npe0TBPANIATh UX;

HAJIMYME Pa3BUTOIO SKOJIOTHYECKOTO MBIIUIEHUS, KOJIOIMYECKOW KYIbTYpHI, OMbITa JEATEIbHOCTH
HKOJIOTHYECKOM HalpaBIEHHOCTH, YMEHHs PYKOBOJCTBOBATHCSI MU B TIO3HABATENbHOW, KOMMYHUKAaTUBHOU U
COLMANBHOW TIPaKTHKE, TOTOBHOCTH K YYacTHIO B TIPAKTHYECKOW JEATEIHHOCTH OKOJOTHYECKOU
HaIpaBJICHHOCTH;




8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3sBHTHS HAYKH U
0O0IIeCTBEHHON NMPAKTUKK, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, CIOCOOCTBYIONIETO OCO3HAHHUIO CBOEIO MECTa B
HOJUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHME S3BIKOBOW W YHTATENbCKOW KYJIBTYPhl KaK CpPEACTBA B3aHMMOJCHCTBUS MEXKIY
JFOJIBMH U TIO3HAHUS MUPA;

NOHMMaHHEe CreNU(pUKUA OMOJIOTUM KaK HayKd, OCO3HAHHs €€ poiii B (JOPMHPOBAHUHU PALMOHATIHLHOTO
HAYYHOTO MBIIIJICHNS, CO3JaHHHM LEJIOCTHOTO IMPEJICTaBICHUS 00 OKpPYKAaloIleM MHUpPE KaK O EIUHCTBE
OpUPOJBI, YelIOBeKa W OOIIecTBa, B TO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M peIIeHWH mpodiem
COXpaHEHUsI IPUPOJTHOTO PAaBHOBECHS;

yOS)KAEHHOCTDh B 3HAYMMOCTH OMOJIOTUH JUISI COBPEMEHHOM MBUIM3ALMH: 00€CTIeYeHHsI HOBOTO YPOBHS
Pa3BUTHS MEIUIUHBI, CO3/IaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX PeIIaTh PECYpCHBIC TMPOOIEMBI
Pa3BUTHSI YEIOBEUECTBA, MOKMCKA ITyTeW BBIXOJA W3 TIIOOAJIBHBIX SKOJIOTHYECKUX MpobieM u obecrieueHHs
nepexoga K YCTOHYMBOMY Da3BUTHIO, PALHOHAIBHOMY HCIOJB30BaHUIO TPUPOJHBIX PECYpCOB |
(OpPMUPOBAHUIO HOBBIX CTAHAAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B TOJYYCHUH OHMOJIOTWYECKHX 3HAHHW B ILEJSX IMOBBIIMICHUS OOIICH KYJIbTYpHI,
€CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIIMOHAJIBLHOW TPAMOTHOCTH OOYyYaIOIIMXCS,
bopmupyeMoii TpU N3ydeHUH OHOIOTHH;

MOHUMaHHUE CYIIHOCTH METO/0B MO3HAHUSA, UCMOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCTIOJB30BaTh TMONy4YaeMble 3HAHWUSA JUISI aHaIu3a ¥ OOBSCHEHHs SIBICHUH OKPYXAIOIIEro MHpa U
MPOUCXOISIINX B HEM NU3MEHEHHH, yMEHHE JIeNIaTh 000CHOBAHHBIE 3aKIIFOYCHUST HA OCHOBE HAYYHBIX (DAKTOB H
UMEIOIIUXCS JAHHBIX C LEJbI0 MOJYYEeHUs JOCTOBEPHBIX BHIBOJIOB,;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BAaTh OMOJIOTMYECKHE 3HAHUS JUIsl pelleHus mpolieM B
peabHBIX KU3HEHHBIX CHTYAIlUsX;

OCO3HAHWE [IEHHOCTH HAYYHOW JIEATENBHOCTH, TOTOBHOCTH OCYIIECTBIISATH MPOEKTHYIO U
UCCIIEIOBATEIbCKYIO JeSITEIbHOCTh HHAUBHIyaTbHO U B TPYIIIE;

TOTOBHOCTb U CHOCOOHOCTh K HENPEPHIBHOMY OOpa30oBaHHUI0O U CamMOOOPa30BaHUIO, K aKTHBHOMY
MIOJTy9YCHUIO HOBBIX 3HAHUH 1O OMOJIOTHU B COOTBETCTBHH C )KU3HEHHBIMHU IMTOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIe pe3yiabTaThl OCBOCHUSI yUeOHOro npeaMera «buomorus» BKIIOYAOT: 3HAYNUMbIC IS
(GbopMHUpPOBaHHST MHUPOBO33PEHHUS OOYYAIOMIMXCS MEKIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIeHayYHbIC




HOHSTHSA, OTPAXKAIOUIME IEIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CIHEHU(HUKY METOIOB IO3HAHWS,
UCTIONIB3YEMBIX B €CTECTBCHHBIX HayKaX (BEIECTBO, PHEPTHsl, SBICHHE, MPOILECC, CUCTeMa, HayuyHBIH (akT,
NPUHIIKI, THIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TCOPHS, UCCIIEIOBaHNE, HAOIIOICHUE, N3MEPEHHE, SKCIICPUMEHT
U JIpyTUE); YHUBEpCAJbHBbIC YYeOHbIC NCWCTBHs (IIO3HABATEIbHbIC, KOMMYHHKATUBHbBIC, PETYJISTUBHBIC),
obecrieunBaromie  GopmupoBaHue  (YHKIMOHAJIBHOM TI'PaMOTHOCTM M COLMAIBHOH  KOMIIETCHLIUH
O0yJaloUIMXCs;  CIIOCOOHOCTh ~ OOYYaroIIMXCS ~ HCIOJIB30BATh  OCBOCHHBIC — MEXKAWCIMIUIMHAPHBIC,
MHPOBO33PCHYCCKUE 3HAHUS W YHUBEpCAJIbHBIC y4eOHbIE ACHCTBHS B II03HABATEIBHOW M COLMAIBLHON
HPaKTHKE.

B pesynbraTe uzyueHust OMONIOTHU Ha YpPOBHE CpEIHEro o0IIero oopa3oBaHus y 00yJaromerocst OyayT
c(OpMHUpPOBaHbI MMO3HABATEIbHBIC YHUBEPCAIbHBIC Y4eOHbIE NEWCTBHS, KOMMYHUKAaTHBHBIC YHHUBEpPCAJIbHbBIC
y4eOHBbIE ICHCTBYS, PErYJIATUBHBIC YHUBEPCATIbHbIC yU4eOHbIC CHCTBHSI, COBMECTHAS ACATEIHLHOCTb.

MeranpenMeTHbie pe3ysbTaThl OCBOCHHUS MPOTPaMMbl CpeAHEro oO0Imero o0pa3oBaHUS JOJDKHBI
OTpaxarh:

OBjajeHne YHUBePCATBLHBIMH Y4eOHBIMH MO3HABATEILHBIMH /ICHCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSATENILHO (POPMYJTUPOBAThH U aKTYaJIHM3HUPOBATh POOJIEMyY, pacCMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BATh NP OCBOCHUH 3HAHUI MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAJIN3a, CHHTE3a, CPABHEHUS,
KJIaccu(UKau, 0000IIEHNs), PaCKPBIBaTh CMBICT OHMOJIOTHYECKHX MOHSATHH (BBIACNSATh HUX XapaKTepHBIE
NpU3HAKH, YCTAHABINBATH CBSI3U C APYTUMU MTOHATHIMN);

OIIPEICTISATh LENU JICATCIBHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JIOCTHIKEHHS, COOTHOCHTH
PE3YJIbTAThI JACATSILHOCTH C MOCTABICHHBIMU IIEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE IOHATHS sl OOBsICHEHHS (DaKTOB U SBJICHUH KHBOM MPUPOJIBL;

CTPOUTHh JIOTUYECKHE PACCY)XKICHUS (MHIYKTUBHBIC, MACAYKTHBHBIC, [0 aHAJIOTHH), BBIBIATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHS B paCCMATPUBAEMBIX SBJICHUSIX, (OPMYITUPOBATh BBIBOJIBI M 3aKIFOUCHHS;

HNPUMEHSTh CXEMHO-MOJICIbHBIC CPENICTBA ISl MPEICTABICHUS CYIECTBEHHBIX CBSI3CH W OTHOIICHHN B
U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTHBOPEUUI Pa3HOTO poOJa, BBIABICHHBIX B Pa3IMUHBIX
UH()OPMAIIMOHHBIX UCTOYHHKAX;

pa3pabaThiBaTh IUIAaH PEHICHUS TMPOOJeMbl C YYETOM aHaIM3a HUMEIOUIMXCS MAaTePUANBHBIX U
HEeMaTepHAJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIESITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YIHTATOB IEISIM, OIICHUBATh PHCKU
HOCJICICTBHUH JEATEILHOCTH;

KOOPJMHUPOBATh M BBITIOJNHATH PadOTY B YCIOBHSIX PEATbHOTO, BUPTYaJIbHOTO M KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,




pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIQJICTh HABBIKAMH Y4€OHO-HCCIIECIOBATEIILCKON M MPOCKTHOW NEATEIhHOCTH, HABBIKAMU pPa3pelICHHS
po0JieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOUCKY METOJOB PEIICHUS MPAKTUYCCKHIX
3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;

MCIIOJIb30BaTh PA3JIMYHBIE BUIBI JIEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHHS, €r0 MHTEpHpeTalui,
Hp606pa3OBaHI/IIO U IPUMCHCHUIO B y‘IG6HbIX CUTyalusx, B TOM YUCJIC IIPU CO3JaHUN y‘-Ie6HLIX 1 COUAJIbHBIX
MIPOEKTOB;

q)OpMPIpOBaTB HayIIHbe/'I THUII MBIIIIJICHU A, BJIAJACTh Haquoﬁ TCpMHHOHOFHCﬁ, KIIFOYCBBIMU ITIOHATUAMU U
METOIaMU;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHON JESITENBHOCTH U >KU3HEHHBIX
CUTyalUusIX;

BbIABJIATE TPUYHUHHO-CICACTBCHHBIC CBA3M W AKTYAJIU3HUPOBATH 3a4ady, BbIABUI'aTb THUIIOTC3Y eé
pellieHus, HaXOAUTh apryMEHTHI AJIsl I0Ka3aTeIbCTBA CBOMX YTBEPXKACHMI, 3a7aBaTh apaMeTpbl U KPUTEPHH
peleHus;

AHAJIM3UPOBATh IMOJYYCHHBIC B XOJ€ PCHICHUA 3agadd pPE3yJbTaTbl, KPUTUUYCCKU OLCHUBATL HX
AOCTOBCPHOCTD, IPOTrHO3UPOBATHL USMCHCHHUC B HOBBIX YCJIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh  IIENICHANIPABIEHHBI TOMCK TEpPeHoca CpelcTB M CIOCOOOB  NEHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMCETDH IIEPCHOCUTH 3HAHKWA B IMTO3HABATCIIBHYIO U ITPAKTUYCCKYIO oOactu KHU3HEACATCIIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE WJEU, MpeAsaraTb OpPUTMHAIbHBIC TMOAXOABI U PEHICHUS, CTaBUTh MPOOIEMBI H
3aJ1a4d, JOITYCKAIONINE alIbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ nndopmanueii:

OpUEHTUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HWHPopManuu (TeKcTe y4eOHOro IMOCOOusi, Hay4HO-
MOMYJISIPHOM NTUTEpaType, OMOJOTUYECKHX CJIOBapSAX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax /JaHHBIX, B
WuTepHere), aHanu3upoBaTh HWHGOPMAIUIO DPA3IUYHBIX BUAOB W (OPM MPEACTABICHUS, KPUTHUECKU
OIICHHUBATH €€ JJOCTOBEPHOCTh W HEMIPOTHBOPEUHBOCTE;

dbopMynupoBaTh 3ampoChl U MPUMEHSTHh Pa3MYHbIE METOJBI MPH TOUCKE M OTOOpe OMOJIOTHYECKOM
uH(pOopMaIuK, HEOOXOAUMOH JIJIs1 BBITIOIHEHUS YU4eOHBIX 3a/1a4;

HpI/I06peTaTB OITBIT HNCITIOJIB30BAHUA I/IH(i)OpMaHHOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOJ’IOFI/II\/’I,
COBCPHICHCTBOBATH KYJIbTYPY aKTHUBHOT'O MCITIOJIB30BAHUS PA3JIMYHBIX ITOMCKOBBIX CUCTEM;,




CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAIBHYIO (OPMY TMPEICTaBICHUS OHOJIOTHYEeCKOr WH(popManuu
(cxemsl, TpaduKu, THArpaMMbl, TaOIHIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAy4YHBIA SI3BIK B KAUECTBE CpEACTBA MpU paboTe ¢ OMOIIOTHYECKOW HH(OpPMAITHCH:
MPUMEHSTh XUMUYECKHE, (PU3MUECKHEe M MATeMAaTUYeCKHUE 3HAKU W CHUMBOJBI, (HOpMyIbl, abOpeBuaTypy,
HOMEHKJIATypYy, UCIIOJIb30BaTh U PE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQ/IETh HAaBBIKAMU pACIO3HABaHUS U 3allUThl HHpOpManuu, HHOOPMALMOHHONW OE30MacHOCTH
JTUYIHOCTH.

OBgi1ajieHHe YHUBEPCAJIBHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHMKAIIMM BO BceX cdepax >KHU3HU, AaKTHBHO Y4YacTBOBaTh B JAHANIOTe WIH
JUCKYCCHUM TIO CYIIECTBY 0OCYXIaeMoil TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKIACHUS
OTHOCHUTEIIGHO BBIIIOJIHCHUS TpeIIaraeMoi 3a/add, YYUTHIBATh HHTEPECHl M COTJIACOBAHHOCTH TO3MIIHIMA
JIPYTHX YYACTHUKOB JIMAJTIOTa WU JTUCKYCCHH ),

pacrmo3HaBaTh HeBepOaJbHbBIE CpeICTBa OOIIEHUS, IOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
MPEINOCHUIOK BOSHUKHOBEHUS KOH(MDIUKTHBIX CUTYallil, YMETh CMST4aTh KOH(IUKTHI U BECTH [1EPETOBOPHI;

BJIQJICTh PA3JIMYHBIMH CIIOCOOAMH OOIIECHUS M B3aUMOJICHCTBUS, TIOHUMATh HAMEPEHUS JPYTUX JIOJCH,
MPOSIBIISATh YBOKHUTEIHLHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOW (opme ¢(opMyInpoBaTh CBOU
BO3PaKEHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHHEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl eI TeJbHOCTh:

MOHWMATh WM HWCIOJIb30BaTh IMPEUMYIIECTBA KOMAHJIHOW W HWHIWBUIYaTbHOW PabOTHI MPH pPEIICHUH
Ouonorudeckoi mpobaemMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHUS TPYIOBBIX (POPM B3aUMOJEHCTBUS
MIpH pelIeHnr yueOHoM 3a1auu;

BBEIOMpATh TEMATHKy M METOIBl COBMECTHBIX JCHCTBHHA ¢ YIETOM OOIIUX MHTEPECOB M BO3MOXKHOCTEH
Ka)XJIOTO WJIeHa KOJUIEKTUBA;

MPUHUMATH IIEIM COBMECTHOM NEeSATEIbHOCTH, OPTaHU30BBIBATH M KOOPAUHHUPOBATH JIEHCTBUS MO €€
JTOCTHIKEHUIO: COCTaBJIATh IJIaH JEHCTBHM, paclpenensTh poJid C Y4€TOM MHEHUN YYaCTHHUKOB, OOCYXKIAaTh
pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHWBATh KAaueCTBO CBOETO BKJIQJa W KaXJOrO YyJYaCTHWKA KOMAHJBI B OONIMI pe3yibTar IIo
pa3paboTaHHBIM KPUTEPUSIM;

mpeyiaraTh HOBbIE MPOEKTHI, OIICHUBATh UJAECHU C MO3WUIMU HOBU3HBI, OPUTHHAIBLHOCTH, MPAKTHUECKOM
3HAYUMOCTH;

OCYIICCTBIISATh IMO3UTUBHOE CTPATETHYCCKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYaAIUAX, TPOSBISTH




TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

Osi1ajeHHe YHHBEPCAJIbHBIMHU PEryIATHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:

UCITIOJIb30BaTh OHMOJOIMYECKHE 3HAHMS JJs BBIABICHHS NpOOJIeM M HMX pEIICHHs B XKU3HEHHBIX WU
Y4eOHBIX CUTYaLUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUU LIE€NEBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX JEHCTBUAX U
MOCTYNKAX 110 OTHOILIEHUIO K KUBOM NPUPOJE, CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAIOILIUX;

CaMOCTOSITENIbHO OCYIIECTBIATh IO3HABATEIBHYIO JIESTENBbHOCTh, BBIABIATH HPOOJIEMBI, CTaBUTh WU
(dbopmynHupoBaTh COOCTBEHHBIE 331a4H B 00pa30BaTEIbHON NESITEILHOCTH U )KU3HEHHBIX CUTYaIHAX;

CaMOCTOSITEJIbHO COCTABIIATh IUIAH PELICHUs TPOOJIEMBbI ¢ YUETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MO’KHOCTEHN U IIPEANOYTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKU y4eOHOTO MPEMETa Ha OCHOBE JIMYHBIX MPEANIOUYTEHU;

JieNlaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO UM MPOSBICHUIO IIUPOKOH SPYIUIMN B Pa3HBIX OOJACTIX 3HAHHIA,
MIOCTOSIHHO IOBBILLIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHbBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLEHUBAaTh COOTBETCTBHE
pE3yNbTAaTOB LIENISIM;

BJIQ/IETh HAaBbIKAMU [103HABAaTENbHOM peQIIeKCMM KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUM U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YyIbTaTOB U OCHOBAHMM, MCIOJIb30BaTh NPUEMBI pedIeKCUU NIl OLIEHKU
CUTYalll{, BBIOOpa BEPHOT'O pEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHHUIO;

IPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB JAEATEIbHOCTH;

3) npuHATHE ce0s1 U IPYTruX:

NpUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MHUP C MO3ULMU APYrOro 4eI0BEKa.

Copepxxanue  y4eOHOro
npeaMera, Kypca

COJAEP/KAHUE OBYYEHUSA

10 KJIACC




CogepxaHue IPOrpaMMBbl, BBIICIEHHOE KYPCUE0M, HE BXOJUT B IIPOBEPKY IOCYNApPCTBEHHON MTOTOBOU
arrectanuu (['MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHnHas Ouosorust — KoMiuiekcHas Hayka. Kparkas nctopust pazButust Ouosoruu. buonornueckue
HAyKU U U3ydaemble UMM NpoOieMbl. OyHaaMeHTallbHbIe, IPUKIIaJHbIe U IOUCKOBbIE HAyYHbIE UCCIIEIOBAHUS
B OHoJIOTHH.

3nayeHue Ouonoruu B (OPMHUPOBAHUM COBPEMEHHOM E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa.
[Tpodeccun, cBszanHble ¢ Ouosorueil. 3HaueHHe OMOJIOTHMM B TPAKTUYECKOW NEATEIHHOCTH YeIOBEKa:
MEAMIIMHE, CEILCKOM XO0351CTBE, IPOMBILIIIEHHOCTH, OXPaHE IPUPOBI.

JdeMoHcTpanumn

[Toptpetsr: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Hapsun, Y. ['apseii, . Mennens, B.
. Bepnanckwuii, U. I1. ITasnos, . . Meunukos, H. 1. BaBunos, H. B. Tumodeen-Pecorckuii, JIx. Yorcon,
®. Kpuk, 2. K. benses.

TaGnuubl 1 cxembl: «CBsi3b OMOJIOTUH C APYTUMH HayKaMu», «Crcrema OMOJOrMYECKUX HAyK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cucTembl Kak mpeaMeT n3ydeHus ononoruu. CBOMCTBA JKUBBIX CUCTEM: €AUHCTBO XUMUYECKOTO
COCTaBa, MAMCKPETHOCTb M LEJIOCTHOCTb, CJIOXHOCTh M YHOPSJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb,
caMOOpraHu3alys, CaMOBOCIIPOU3BEIEHUE, Pa3IPAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aluM >KUBBIX CHCTEM: MOJEKYJSPHbIA, KIETOYHbIA, TKAHEBBIA, OPraHU3MEHHBIN,
MOMYJISIIIMOHHO-BHUI0BOM, SKOCUCTEMHBIHN (OnoreoneHoTudeckuii), onochepnsiii. [Iporeccsl, npoucxoasimue B
KUBBIX cHucTeMaX. OCHOBHBIE NpH3HaKu kuBoro. JKusHb Kak Qopma cymecTBoBaHus Mmartepuu. Haykw,
M3Y4YaOIIMeE )KUBBIE CUCTEMBI Ha PAa3HBIX YPOBHAX OpraHU3aliy.

N3yuenue xuBbIX cucteM. MeTtoasl 6uonoruueckoi Hayku. HaGmroneHue, usmepeHue, SKCIIEpUMEHT,
cucreMarusanus, MeraaHanu3. IloHsTme O 3aBUCMMOM M HE3aBHUCHMMOW IepeMeHHOW. IlnmanupoBanue
skcnepuMenTa. [locranoBka u nposepka runore3. Hynesas runoresa. [lonsTie BEIOOPKH U €€ TOCTOBEPHOCTD.
Pa36poc B 6ronornyeckux AaHHbIX. OLEHKa TOCTOBEPHOCTH MOJIYUYEHHBIX Pe3yabTaToB. [IpUdrHbI HCKaKeHHS
pe3ynbTaToB dKcrepuMeHTa. [IoHsATHE cTaTUCTHYECKOro TecTa.

JleMoHCTpPaLun

Tabmuubl u cxembl: «OCHOBHBIE NMPHU3HAKU KU3HW», «buonorndyeckue cucremel», «CBoiCTBa XMBOM
MaTepun», «YPOBHU OpraHU3aluyu XUBOW NMpUPOAb», «CTpOeHUE )KMBOTHOM KIETKN», «KaHW KMBOTHBIX»,
«CucTeMbl OpraHOB YEJIOBEYECKOro opranusmay, «buoreonenos», «buochepay», «Metoasl n3ydeHUs KUBOU
MIPUPOIBI».




OGopynoBanue: JnabopaTopHOe OOOpyIOBaHHWE I TPOBEICHUS HAONIOACHWH, W3MEpPEHUN,
HKCIEPUMEHTOB.

IIpakTnyeckas padora «crnonb3oBaHUe pa3IUUYHbIX METOJIOB IIPU U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. buosorus KjeTrku

Knerka — cTpykTypHO-(YHKLIMOHAJIbHAS €AMHULA XKHUBOro. Mcropust oTKpbITHA KieTku. Pabotsr P.
I'yka, A. JleBenryka. Kmerounass teopus (T. IlIBann, M. Illnetinen, P. BupxoB). OCHOBHBIE IMOJIOKECHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeTo 161 MOJIEKYIISIPHOM M KJIETOYHOM OHMOJIOTHU: MUKPOCKOIHS, XpoMmarorpadus, 31eKTpodopes, MeToa
MEUEHBIX aTOMOB, au(¢epeHaTbHOoe UEeHTPpUPYTHpOBaHUE, KYJIbTUBUPOBAHHUE KIETOK. M3yueHue
@ukcuposannvix  Kiemok. JIEKTpoHHas MuKpockonusi. Kowugokanvnaa muxpockonus. Bumanvhnoe
(npudicusHenHoe) uzyuenue Kiemox.

JeMoHcTpan U

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. Illnelinen, P. Bupxos, K. M. bap.

Tabmuubl 1 cxembl: «CBETOBOM MHKpPOCKOI», «OJIEKTPOHHBIH MUKpocKom», «VcTopus pa3BUTHSA
METO10B MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENApaThl paCTUTENbHBIX, )KUBOTHBIX U OaKkTepHUaIbHBIX
KJIETOK.

IIpakTnyeckas padora «/3yyeHne MeTo0B KJIETOUHOW Omonoruu (xpomarorpadus, snekrpodopes,
muddepenmanbHoe nenTpudyrupoanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMHYECKUN COCTaB KJIETKH. Makpo-, MHKpPO- M YJIbTPaMUKpPOIEMEHTH.. Boma u €€ posp Kak
pacTBOPUTENS, PeareHTa, y4acTUe B CTPYKTYPHUPOBAaHUU KIIETKHU, TEIUIOPETYISALUN. MHUHEpabHbBIE BEIIECTBA
KJIETKH, UX OHoornyeckas posb. Pojb KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KiIeTKH. buonorumueckue mnonuMepsl. benku. AMHUHOKUCIOTHBIA COCTaB
0enkoB. CTpykTypsl OenkoBoil Monekyibl. [lepBuunasi cTpykTypa Oenika, mentujHas CBsi3b. BTopuuHas,
TpeTUYHasi, 4YeTBepTHuYHass CTPyKTypbl. JleHarypauus. CBoiictBa OenkoB. Kiaccudukanms OenaKoB.
buonorunueckue ¢pynkuuu 0enkos. Ilpuonsi.

VYrneBoasl. MoHOCaxapuabl, AUCaxapuibl, OJUTrocaxapyuabl U nouvcaxapuabl. OOImuK miaH CTpOEHUS U
(bu3MKO-XMMHUYECKHE CBOICTBA yIiaeBo10B. buonornyeckue GyHKIMH YTI€BOI0B.

Jlunugsl.  T'uppodunbHO-ruapodoOHBIe  cBolicTBa. Kiaccudpukanus nununoB. Tpuriuiepuasl,
dochonunuabl, BockH, crepouabl. buomormueckue QyHkumu nunuaoB. OOmye cBoicTBa OMOJIOTHMUECKUX
MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaM0O3aMbIKaHUIO, TOJIYIIPOHUIIAEMOCTb.

HyxneunoBesie kuciotel. JJHK u PHK. Ctpoenme nyknenHoBbix kucinoT. Hyxneotuasl. [lpunHnmn




koMIuieMeHTapHocT. IlpaBuno Yapradda. Crpykrypa JIHK — nBoiinas cnupasib. MecTOHaxoXIeHHE |
ounonornueckue Gpynkiuu JHK. Buapst PHK. ®ynkiuun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B Moisiekyie AT®. buonormueckue QyHKIUH
AT®. BoccTaHOBIEHHBIC TEPEHOCUYUKH, X (YHKIMH B KJIETKe. [pyeue Hyxneozuompupocghamor (HTD).
CexBennpoBanne [JHK. Memoowvr eenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykrypHast Ouosorusi: Ouoxumuyeckue U  Ouodu3MuUecKHe HCCIEAOBaHUS  COCTaBa W
NPOCTPAHCTBEHHOU CTPYKTYpbl Ouomounekyn. Mooeruposanue cmpykmypvl U QYHKyuti OUOMONEKYL U UX
Komniaekcos. KomnviomepHulil Ou3aiin u opeanudeckuti CuHme3 OUOMONEKY U UX HeNPpUpOOHbIX AHAI0208.

JeMoHCcTpaL UK

[Hoptpertsr: JI. [lonunr, k. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankinun, ©. Canrep, C. [Ipy3unep.

Huarpammsbl: «PacnpeneneHne XMMHYECKMX 3JIEMEHTOB B HEXMBOW mpuponae», «Pacrpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOH MPUPOJIE.

Tabmune! u cxemsl: «llepuoauyeckas TadnauIa XUMUUYECKUX 2JIEMEHTOBY, «CTpPOEHHE MOJIEKYJIbI BOJBD,
«BemectBa B coctaBe opraHu3moBy», «CTpoeHHE MOJEKyIbl Oenka», «CTpYKTypbl OEIKOBOW MOJEKYINbD»,
«CTpoeHre MOJIEKYJ YIJIEeBOJAOBY», «CTpOeHHE MOJIEKYyJ JUNuAoB», «HykienHoBble KHUCIOThHY, «CTpoeHue
MOJEKYbI ATD».

O6opynoBaHue: XUMAYECKas Mocyia ¥ 000pyI0BaHHE.

JlaGopaTopHas pa6ora «OOHapyxeHHe OEJIKOB C TOMOIIbIO KAU€CTBEHHBIX PEaKIuil».

JlabopaTopnass padora «/ccinenoBaHue HYKIEMHOBBIX KUCIOT, BBIIEIEHHBIX U3 KIETOK pa3IMYHBIX
OpraHU3MOB.

Tema 5. CtpoeHue u GyHKIMH KIETKH

Tumbl KJIETOK: 3yKapHOTHUecKass U mpokapuoTudeckas. CTpyKTypHO-(pyHKIIMOHAIbHBIE 00pa3oBaHuUs
KIIETKU.

Crpoenue npokapuotuyeckoil kietku. Knerounas crenka Gakrepuil u apxeil. OCOOEHHOCTH CTPOECHHUS
reTepoTpopHON U aBTOTPOPHON MPOKAPHUOTUUECKUX KIIETOK. MecTo U pojb MPOKapuoOT B OMOLIEHO3aX.

Crpoenne ©  (QyHKIHMOHUpPOBaHHWE HYKapHOTHUECKOW  kieTku. IlmazmaTtuueckas memOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTudeckoil MemOpaHbl. TpaHCHIOpT BelIecTB depe3 IUIa3MaTUYECKYIO
MeMOpaHy: mnaccuBHbIM (auddysus, obnery€HHas auddys3us), aKTUBHBIM (HMEPBUYHBIA M BTOPUYHBIN
aKTUBHBIN TpaHcnopT). [lomynponunaemocts MemOpaHbl. PaboTa HaTpuii-kaaueBOro Hacoca. DHJIOIMTO3:
MUHOIUTO3, (haronuro3. Dx301uTo3. Kietounas crenka. CTpykTypa U GyHKIHHU KIETOUYHOW CTEHKH pacTeHUH,
rpuooB.

[uromnmnasma. [{lutozomns. Llutockener. [Bmxenne uroruiazmbl. Opranouabl kKiaeTku. OTHOMEeMOpaHHbIC
OpraHoujipl KieTKu: sHpomuasmaruueckas cetb (OIIC), ammapar ['onbaku, JHU30COMBI, X CTPOEHHE U




¢byHkuu. B3anMoCBsS3b OJHOMEMOpPAHHBIX OPraHoOMAOB KieTKH. CTpoeHHE TPaHyISIPHOTO PETHKYIyMa.
Mexanuzm nanpasnenus 6enkos 6 IIIC. CuHTe3 pacTBOPUMBIX OeiakoB. CHHTE3 KIETOYHBIX MEMOpaH.
I'mankuii (arpaHyJsipHBIN) HIOIUIA3MATUYECKUN peTHKyayM. CekperopHas (QyHKIUS ammaparta [ oibaKu.
Moougpurayus 6enxos 6 annapame [ onvoocu. Copmuposka bOenxkos 6 annapame Ionvoocu. TpaHcropt
BEILIECTB B KJeTKe. Bakyonu pactutenbHbIX kieTok. Kiierounsiii cok. Typrop.

[TomryaBTOHOMHBIE OPTaHOMJIBI KJIETKU: MUTOXOHIPHUH, IIACTUABL. [Ipoucxodscoerue MumoxoHopui u
nracmuo. Cumbuocenes (K.C. Mepeosickosckuii, JI. Mapeynuc). CtpoeHne ¥ (QyHKIHH MUTOXOHIPUH H
wiactua. [lepBudHbIe, BTOPUYHBIE M CIOXKHBIE IUIACTHIBI (POTOCHHTE3UPYIOUINX JYKAPHOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpanubie opranounbl kieTku CtpoeHne W (GYHKIHH HeMeMOpaHHBIX OpPraHOUIOB KIIETKH.
PuGocomsbl.  IIpomesxcymounvie  punamenmol. MUKpODUITAMEHTBL.  AKMuUHOBblE — MUKPODUIAMEHMDL.
MpliieuHble KIETKU. AKMuHo8ble KOMNOHEHMbl HeMbluleuHblX Kiemok. MUKpoTpyOouku. KieTouHslil eHtp.
CrpoeHrie W [BWKCHHE JKI'YTHKOB W pecHHMYeK. MuKpoTpyOouku muToruia3Mel. Llentpuons. benku,
accoyuuposantvle ¢ Mukpoghuiamenmamu u muxpompybouxamu. Momopnoie 6eaxu.

SAnpo. Obonouka siapa, XpOMaTHH, KapuoOIUIa3Mma, SAPBINIKH, UX CTpoeHHe M (QyHKUIWU. SnepHblit
OenxoBbIii MaTpukc. IIpocTpaHCcTBEHHOE PAcIOOKEHHE XPOMOCOM B MHTep(hasHOM siape. Jyxpomamun u
eemepoxpomamunr. bBenkum XpoMaTthHa — TUCTOHBL. J[unamuxa sdepHou o00010uku 8 mumose. AoepHbiii
MPAaHCnopm.

Knerounsie BkitoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK DYKapUOT (PaCTUTEIbHOM, )KUBOTHOM,
rpuOHOI).

JleMoHCcTpaLun

IToptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabnuubl 1 cxembl: «CTpoeHUE 3yKapuOTUYECKOH KIeTKU», «CTpoeHue )KUBOTHOM KIeTKn», «CTpoeHue
pacTUTENbHON KIETKNY», «CTpoeHNuEe MUTOXOHAPUNY, «Sapoy, «CTpoeHne NPOKapUOTHYECKON KIETKI.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpPOIpENnaparbl pPAaCTUTENbHBIX, JKUBOTHBIX KIIETOK,
MUKpOTIpenapaThl 0aKTepHalbHbBIX KIETOK.

JlabopaTopnasi padora «l3ydueHne cTpoeHUs KIETOK Pa3INYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JladopaTopnas padora «/ccneqoBanue mia3Moin3a 1 AeTUIa3MoIin3a B PACTUTEIBHBIX KIETKAX.

IIpakTuyeckas padora «/3yyeHue ABMKEHUS HUTOIIA3MbI B PACTUTEIIbHBIX KIETKAX.

Tema 6. O0MeH BeliecTB U NPeBpallieHue JHEPTUH B KJIeTKe

AcCUMUIISIIINS ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTa0onu3Ma. Tumnbsl 0OMeHa BEeIeCTB: aBTOTPO(HBIN U
reTepoTpo@HbId. YdacTue KHUCIOpoJa B OOMEHHBIX Ipolleccax. JHEpreTuueckoe oOecrnedyeHHue KIIETKH:




npeBpameare AT® B oOMeHHbIX mporeccax. DEepMEHTATHUBHBINM XapaKTep peakIui KICTOYHOTO
Merabonu3ma. DepMeHTB, MX CTPOCHHE, CBOWCTBA M MexaHu3M jeicTBua. Kodepmentsl. Otnuuams
(epMEHTOB OT HEOPraHWYECKHUX KaTaTU3aTOPOB. belKu-akTUBAaTOPHl M OEIKU-MHTHOUTOPHI. 3aBUCHUMOCTD
CKOpPOCTH (PePMEHTATUBHBIX PEAKIIHIA OT PA3TUYHBIX (PaKTOPOB.

IlepBrUYHBII CMHTE3 OpPraHUYECKHX BelleCcTB B KieTke. DOTOCUHTE3. AHOKCU2eHHblU U OKCUSEHHbIU
@pomocunmes y oOaxmepuii. Ceéemocoduparowue nucMeHmvl U RUSMEHMbl PeaKyuonHo2o yeumpa. Poib
XJIOPOILIACTOB B Mporecce GorocuHTe3a. CBeToBas u TeMHoBasA (a3bl. Pomoovixanue, C3., Ca- u CAM-munuv
@omocunmesa. IIponyKTHBHOCTH (poTOCHHTE3a. BimsHue pa3nuyHbXx (akTOpoB Ha CKOPOCTH (POTOCHHTE3A.
3HavyeHne poToCHHTE3A.

XemocuHTe3.  PazHooOpa3sue  OpraHM3MOB-XEMOCHMHTETHMKOB:  HUTpUUIMpYOIUE  OakTepuw,
xKene300aKkTepuu, cepodakTepuu, BOJIOPOIHbIE OaKTepuU. 3HaUeHUE XEMOCHHTE3A.

Anas’poOHbIe OopraHu3mbl. Buabl Opokenus. [IpoaykTel OposkeHUS M UX HCIOJIB30BAHUE YETOBEKOM.
AHa’poOHBIE MEKPOOPTaHU3MBbI KaK 00BEKTH OMOTEXHOJIOTUU M BO30YAUTEIN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. JTanbl 3Hepreruyeckoro obmena. IloaroroBurenbHbM 3Tam. [nmukomus —
OECKUCIIOPOIHOE PACUICTIIICHUE TIIFOKO3BI.

buonoruueckoe OKHCIEHHE, WM KIETOYHOE JbixaHue. Poiab MHUTOXOHApUN B  Ipoleccax
ounonornueckoro oxucieHus. Lluxnmmyeckne peaknun. OxucnutensHoe (ochopunupoBanue. OHepeus
Membpannozo epaduenma npomonos. Cunmes AT®D: paboma npomonnou ATD-cunmasel. IlpenmyiecTBa
a’po0OHOro MyTH 0OMEHa BEIECTB Mepe] aHadpOOHBIM. D(H(HEKTUBHOCTH SHEPTETUYECKOT0 OOMEHA.

JleMoHCcTpaLun

[Toprpersr: k. Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Mutuen, T
A. 3aBap3uH.

Tabmuubl u cxembl: «DoToCUHTE3», «IJHepreTHyeckuii obmen», «buocunres Oenka», «CTpoeHue
dbepmeHTay, «XEeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOII MUKPOCKOI, 000OPYJOBaHME Ui IPUTOTOBIEHUS MOCTOSIHHBIX U BPEMEHHBIX
MHUKpPOIIPENapaToB.

JlaGopaTopnas paGora «/3ydyeHue KaTaIMTHYECKOM aKTUBHOCTH ()EPMEHTOB (Ha MpUMEpe aMuiasbl
WJTU KaTajiasbl).

Jladbopatopnasi pabora «/3yuenue (epMEHTATUBHOTO pACHICTUICHHS TEPOKCHIa BOJOpOAa B
PACTUTENBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopHnas padora «CpaBHeHHUE NMPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HaciiencrBenHast uHpopMauus U peaju3ainus eé B KiIeTKe




Peakuuu matpuyHoro cunrtesa. [IpyHIMI KOMIUIEMEHTAapHOCTH B pPEAKIHMSIX MATPUYHOIO CHHTE3A.
Peanuzamus HacnencTBeHHOW uHGopMaryu. ['eHeTHYEeCKUH KO, €ro CBOMCTBA. TpaHCKPHUIIIIUS — MaTPUYHBII
cunre3 PHK. IlpuHuumnel TpaHCKpUILMU: KOMIUIEMEHTAPHOCTb, AHTHUIIAPAJUICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 ayxapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancmsamus u e€ sranbl. Yvactue TpancnopTHeix PHK B OmocuHTe3e Oenka. YciaoBusi OMOCHMHTE3a
oenka. KonupoBanue aMuHOKHCIIOT. Posib pubocom B OMocuHTE3e OelKa.

Cospemennvie npeocmagnenus o cmpoenuu 2enog. OpraHuszalys TeéHOMa y TPOKApUOT U IYKAPHOT.
Perynsnusi akTUBHOCTH TE€HOB y mpokapuoT. ['mmore3a omepona (. Xaxo6, K. Mano). Monexyrapueie
MeXaHusMbl IKCnpeccuu 2eHos y sykapuom. Ponv xpomamuma 6 pezynayuu pabomei 2enog. Perynsums
0OMEHHBIX IIPOIECCOB B KileTKe. KieTouHsblil roMeocTas.

Bupycbl — HekneTouHble (OpPMBI KU3HH U OOJMUratHeie mapasuTbl. CTPOEHHE MPOCTHIX M CIOXKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTepruodaros. ;Kusznennwiii yuxn JJHK-codepacawux supycos, PHK-codepocawux
supycos, bakmepuogacos. Obpamuas mpaHcKpunyus, pesepmasa, uHmezpasa.

Bupychbie 3aboneBanusi uenoBeka, XUBOTHbIX, pacteHuil. CIINUJ[, COVID-19, conuanbubie u
MEAUIMHCKHIE MPOOIEMBI.

Buoungopmamuxa: unmeepayus u anamuz oOoavwux maccusos («bigdatay) cmpyxkmypHvix
ouonocuueckux Oauuvix. Hanomexnonoeuu 6 ouonocuu u meouyuue. llpoepammupyemvle @hynkyuu 6enKos.
Cnocobwvl 0ocmasku n1ekapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmuipl u cxemsl: «bruocunTes Oenkay, «['eHeTnyeckuii Koy, «Bupycer», «bakrepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIN BUPYCay.

Tema 8. 7/KM3HeHHBIH LUK KICTKH

Knerounslii muxn, ero mepuoasl u peryisuus. Wurepdaza m muto3. OCoOEHHOCTH MPOIIECCOB,
nporekaomux B uHTep(ase. [loaroroBka kinerku K AeneHuto. [IpecuHrernyeckuil (OCTMUTOTHYECKHI),
CUHTETHUYECKUN U TTOCTCUHTETUUYECKUH (MIPEMUTOTUYECKUI ) TepUOIbI HHTEP(DA3HI.

Matpuunsiii cunte3 JHK — perumkanus. I[lpuanunsr permmkanmu JIHK: xommuiemMeHnTapHOCTS,
ITOJIYKOHCEPBAaTUBHBIA CHHTE3, aHTHNapauieabHOCTh. Mexanusm permmkannu JJHK. Xpomocomsr. Ctpoenue
xpomocoMm. Temomepsl U Temomepaza. XPOMOCOMHBIM HAaOOp KJIETKM — KapuOTHN. JIWMIOWJHBIA U
rarIouIHbIN HabOpbl XpoMocoM. I"'oMonornyabie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jenenne xknetkn — muro3. Cragum MUTO3a M INPOMUCXOIALIME B HHUX Ipouecchl. TuUnbl MHTO3a.
Kaprokunes u nutoknHes. buosornueckoe 3Ha4eHHE MUTO3A.

Perymsmus mutoTudeckoro nukia kietku. [Iporpammupyemast kiierouHasi TuOenb — anornro3s.




Knerounoe saapo, Xpomocombl, (QYyHKIMOHaJIbHAasi TEeHOMHKA. Mexanusmer  npoaugepayuu,
ougppepenyuposxu, cmapenus u euberu kiemox. «lL{ugpposas xknemxa» — OuouHpopmamuueckue mooenu
DYHKYUOHUPOBAHUS KIEMKU.

JeMoHCcTpaL UK

Tabmunel 1 cxembl: «KU3HEHHBIM UK KIeTKW», «Muto3», «CtpoeHue xpoMocomy», «Pemnukanus
JITHK».

O06opynoBaHue: CBETOBOM MHKPOCKOI, MUKpOTpenaparsl: «MuTO03 B KJIETKaX KOpEIIKa JTyKay.

Jladoparopnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmioneHue MHTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax ).

Tema 9. Ctpoenne u pyHKIHN OPraHU3MOB

buonoruueckoe pasnooOpasue opraHu3moB. OHOKIETOYHBIE, KOJIOHHAIbHBIC, MHOTOKJIETOYHbBIC
OpraHU3MBI.

Oco0OeHHOCTH CTPOEHUS W KHU3HEACSITEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTtepuu, apxew,
OJIHOKJICTOYHBIE TPUOBI, OJHOKIIETOUYHBIE BOAOPOCIH, IPYTrHe MPOTUCThL. KoMoHUaNbHbIE OPraHu3MBI.

B3anMocBs3p 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMbl OpraHoB. OpraHusm
KakK equHoe neinoe. ['omeocras.

Tkanu pactenuii. TUTIBI paCTUTENBHBIX TKaHeH: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOIAIIASL, OCHOBHAS,
Mexanudeckas. OcoOeHHOCTH CTpoeHHs, PYHKIUN U pacroNOKEeHUs TKaHEel B OpraHax pacTeHHIA.

TkaHu )KMBOTHBIX M YeJIOBEKA. THITBI )KUBOTHBIX TKAHEH: AMUTEINANIbHAS, COSUHUTEIbHAS, MBIIIICYHAs,
HepBHasg. OcoOeHHOCTH CTPOCHUS, GYHKIIUM U PACTIONIOKEHUS TKaHEH B OpraHax KHUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHUuN. OpraHbl ¥ CUCTEMBI OPraHOB KUBOTHBIX U
yenoBeka. yHKIIMM OpraHoB U CUCTEM OPTaHOB.

Ornopa Tena opranuzmoB. Kapkac pacrennii. CkeneTsl OJJHOKJIETOUYHBIX ¥ MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHblii 1 BHyTpeHHUH ckeneT. CTpoeHHe U TUIIbI COETUHEHUS KOCTEH.

JIBukeHre OpraHu3MOB. J[BMKeHHE OIHOKIETOYHBIX OPTraHU3MOB: aME&OOWTHOE, IHKTYTHKOBOE,
pecHuyHoe. JIBMKEHHME MHOTOKIIETOYHBIX PACTEHHUM: TPONMU3MbI M HACTUM. [[BH)KEHHE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MblleuHas cucreMa. Peduiexc. CkeneTHble MBIIIIIB U UX padoTa.

[Tutanue opranusmoB. Ilormomenne BoAbI, YIIIEKUCIOTO Ta3a ¥ MUHEPATHHBIX BEIICCTB PACTECHUSIMH.
[luraHue >KUBOTHBIX. BHYTpUIIOIOCTHOE W BHYTPUKIETOYHOE MuUIlEBapeHue. [luTraHne MO3BOHOUHBIX
JKUBOTHBIX. OTAENbl NUIIeBapUTeNIbHOr0 TpakTa. [IuieBaputenbHble kene3bl. llumeBapurenbHas cucteMa
YeJI0BeKa.

Hpixanne opraan3MoB. Jlpixanue pacteHuid. [{pixanue >kuBoTHBIX. [{nddy3us razoB uepe3 moBepxHOCThH




kietku. KoxxHoe pgpixanue. JlpixarenbHas moBepXHOCTh. JKaGepHoe u nérouHoe jepixaHue. Jlpixanwe
IIO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLUOHHOE YCIO)KHEHHE CTPOCHHs JIETKUX IIO3BOHOYHBIX
JKUBOTHBIX. JlpIXaTenpHas cucTeMa 4esloBeKa. MeXaHW3M BEHTHALMU JETKUX Y NTUL U MIICKONUTAOLIUX.
Perymnsmus neixanus. JlprxarenbHbie 00BEMBI.

TpaHcnopT BeElECTB y OpraHu3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHMH. TpaHCIOPT BeleCTB Yy
KUBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHas cucTeMa II03BOHOYHBIX JKMUBOTHBIX M YEJIOBEKA.
Ceparie, KpOBEHOCHBIE COCYIBI M KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOMUOHHBIC YCIOKHEHHS CTPOCHHUS
KPOBEHOCHOI CHCTEMbI I03BOHOYHBIX KUBOTHBIX. PaboTa cepaia u e€ perymsius.

Breinenenne y opranuzmoB. Boinenenue y pacreHuil. Boigenenue y kuBoTHBIX. COKpaTHTENbHBIE
Bakyos. Opransl BbaeneHus. PuibTpanus, ceKpeluus U oOpaTHOE BCAChIBAHME KaK MEXaHU3Mbl pabOThI
opraHoB BblieneHUS. CBS3b IOJIOCTH Tella C KPOBEHOCHOM M BBIACIUTEIIBHON cHcTeMaMu. Belnenenue y
MMO3BOHOYHBIX KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u GpyHnkimonupoBanue Hegpona. O6pazoBaHue Mouu
y 4EeJIOBEKA.

3ammra y OpraHu3MoB. 3alliMTa Yy OJHOKJIETOYHBIX opraHu3moB. Crnopbl OakTepuil M LUCTHI
IIPOCTEHIINX. 3aluTa Yy MHOTOKIETOYHBIX pacrteHuid. Kyrtukyna. CpencrBa NacCUBHOM M XMMHYECKOU
3amuThl. OUTOHLIHIBL.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKPOBBI M X MPOU3BOAHBIE. 3alllUTa OpraHu3Ma OT O0Je3HEl.
NmmyHHast cucteMa 4yesnoBeka. KieTouHblit M ryMoOpalibHbI UMMYHHUTET. Bpoxka€HHBIH M MPHOOPETEHHBIN
cneunpuyecknii UMMyHUTET. Teopus KiIoHaIbHO-ceneKTuBHOro nmmynutera (I1. Opaux, . M. bepuer, C.
Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. PoJib BpOKAEHHOIO UMMYHHUTETA B Pa3BUTUU CHUCTEMHBIX
3a00J1eBaHU.

PasgpaxxuMocTs M peryisuus y OpraHusmMoB. Pa3zapakumocTb y OIHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMocCTh U peryisiuus y pacTeHuil. POcToBble BenecTBa U X 3HaYCHUE.

HepBHast cuctema u peduektopHas perynsuus y >KUBOTHBIX. HepBHas cucremMa u €€ OTHENBI.
OBOJIOIMOHHOE YCIIO)KHEHHE CTPOECHMSI HEPBHOM CHUCTEMBl Yy JKMBOTHBIX. OTHENbl TOJOBHOIO MO3Tra
MIO3BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas ayra. besycioBHbie U yCIOBHBIE peQIIEKCHI.

I'ymopanbHasi peryisius M SHIOKPUHHAs CHCTEMa >KMBOTHBIX M yesoBeka. JKene3sl SHAOKPUHHON
CHUCTEMBI U UX TOPMOHBI. J[elicTBrEe TOPMOHOB. B3aMMOCBSI3b HEPBHOM M 3HJIOKPUHHOM cHCTeM. | mmoranamo-
runoduszapHas cuctema.

JdeMoHcTpanuu

IToprper: U. I1. I1aBnoB.

Tabmunel 1 cxeMbl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOrOKIETOUHBIE BoJOpociny, «baktepuny,
«[Ipocreiimme», «OpraHbl IIBETKOBBIX pacTeHMil», «CHUCTEMBI OpraHoB I103BOHOYHBIX JKHBOTHBIXY,




«BHyTpeHHee cTpoeHHEe HaceKOMbIX», «TkaHu pacteHmit», «KopHeBble cucteMbl», «CTpoeHHE CTEON»,
«CTpoeHue JIMCTOBOM IUTACTUHKNY, « TKaHM )KUBOTHBIX», «CKeneT yenoBekay, «[lumeBapurensras cuctema,
«KpoBeHocHas cucrtemay, «/lpixarenpHas cucremay», «HepBHas cucrema», «Koxay», «MplieuHas cucteMmay,
«BpigenurensHas — cucteMay, «OHIOKpUHHAs  cuctemay, «CrTpoeHue  MbIIb, «MMyHUTETY,
«Kumeynononoctusie», «CxeMa nuTaHus pacTeHUi», «KpOBEHOCHBIE CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX),
«Ctpoenue ruapel», «CTpoeHne miaHapun», «BHyTpeHHee CTpoeHHe JOKIEeBOro uepss», «HepBHas cucrema
peiO», «HepBHasi cucrema nsrymkuy», «HepBHasi cucreMa MpecMbIKAlOIMUXCs», «HepBHAs cucTeMa MTHID,
«HepBHas cuctema MiekonuTarommx», «HepBHas cuctema yenoBekay, «Peduexcey.

OO6opynoBaHHe:  CBETOBOW  MHKDPOCKOIN,  MHUKPOIpENapaThl  OJHOKJICTOYHBIX  OPraHU3MOB,
MHUKpOIpenaparsl TKaHei, paKOBUHbBI MOJUIFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOKUX, YKUBBIE 3K3EMILISIPbI
KOMHATHBIX pPacTEeHUM, repObapuy pacTeHUN pa3HBIX OTIENOB, BIAXXKHBIE IpPENapaThbl *XUBOTHBIX, CKEJCTHI
MMO3BOHOYHBIX, KOJUICKIIUU OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa, 000PYI0BAHUE JIJIST IEMOHCTPALIMH
MOYBEHHOTO W BO3YINIHOTO TIMTAHHUS PACTCHHM, paCIICIUICHHWS KpaxMaiga W OCIKOB IOJa JIeHCTBHEM
dbepMeHTOB, 000pyAOBaHHME MJS JEMOHCTPAIMM OIBITOB IO HM3MEPEHUIO KU3HEHHOW EMKOCTU IETKUX,
MEXaHU3Ma JIbIXaTeJIbHbIX IBMXKEHHI, MOJEIH I'OJIOBHOI'O MO3ra Pa3jInyHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHEH pacTCHHI.

JladopaTopnas padora «/3yueHre TKaHei JKUBOTHBIX.

JlaboparopHasi padora «/3yueHrne opraHoB IBETKOBOTO PACTEHHSI.

Tema 10. Pa3MmHoOKeHHe 1 pa3BUTHE OPTaHU3MOB

dopMbI pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJIOYasi BEreTaTUBHOE) U MoJjioBoe. Bumbl Gecrosioro
Pa3MHOKEHUS: TOYKOBAHKE, CIIOPYJISIINS, (PparMeHTaIus, KIOHUPOBaHHE.

ITonoBoe pazmuoxenue. [lonoBeie kineTku, nian ramersl. Meito3. Ctaguu meio3a. [ToBegenune xpomocom
B Meio3e. Kpoccunrosep. buonornueckuii cMmbica Meio3a M MOJIOBOrO mpouecca. Meilo3 U ero Mecro B
JKU3HEHHOM IIHKJIE OPraHU3MOB.

[IpenzaponpieBoe pazputue. ['amerorenes y »kuBoTHbBIX. [lomoBbie xene3pl. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIeTOK. CriepmaTorenes u oorene3. CTpoeHHe MOJIOBBIX KIETOK.

Omnog0TBOpeHHEe W AMOPHUOHANBLHOE Pa3BUTHE KUBOTHBIX. CHOCOOBI OIUIOJOTBOPEHHS: HapyKHOE,
BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOJIOTHS — HayKa O Pa3BUTHH OPTraHU3MOB.
Mopghocenez — oona uz 2nasuwix npobaem smbpuonocuu. Konyenyus mopgocenos u mooenu mopghozenesa.
Craguu sMmOpuoreHe3a KHMBOTHBIX (Ha mpumepe Jsirymkw). Jpobnenume. Tumbl  apoOieHwms.
Jlemepmunuposannoe u HedepmuruposamHoe Opobaenue. bnacmyna, munvr o6aacmyn. OcoOEHHOCTH
IpoOJieHNsT MIIEKONUTAIOUIMX. 3apoJbllleBble JUCTKU (racTpyisiuusi). 3akiajJka OpraHOB W TKaHEH u3




3apOJBIIIEBbIX JIMCTKOB. B3anMHOe BiusHHE uYacTell pa3BUBAIOILIErOCs 3apofplmia (3MOpHOHaIbHAS
MHAYKIMSA). 3aKi1agka [JJaHa CTPOEHUS KMBOTHOTO KaK Pe3ysIbTaT MePapXUYECKUX B3aMMOJEHCTBHHA T'€HOB.
Brnusitaue Ha SMOpHOHAIBHOE Pa3BUTHE PA3IMYHBIX (PaKTOPOB OKPYKAIOIICH CPEJIbI.

Poct u pa3zButue xuBoTHbIX. [TocTamMOpuoHanbHbii nepuoa. [Ipsmoe u Henpsimoe pasButue. Pasutue ¢
MeTaMop(o30M y OECIO3BOHOYHBIX M II03BOHOYHBIX JKMBOTHBIX. buoiormdeckoe 3HaueHHe OPSAMOro MU
HENPSIMOIO Pa3BUTHSA, UX PACIPOCTPAaHEHUE B NpUpoAe. Tumsl pocta KUBOTHBIX. DAaKTOPBI peryasuuu pocra
KUBOTHBIX M uenoBeka. CTaauum NOCTAMOPHOHAIBHOTO DPAa3BUTHUS Y JKUBOTHBIX W dYenoBeka. llepuonsr
OHTOTreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

PasMHoxeHue u pa3ButHe pacteHuid. 'ameropur u cnopodur. Meiio3 B KU3HEHHOM LUKJIE PACTCHHA.
OO6pazoBanue crnop B mpouecce Menos3a. [‘ameroreHe3 y pacteHuid. OIUIOIOTBOpPEHHE U pa3BUTHE
pacTUTENbHBIX OpraHu3MOB. /[BOMHOE OIIOOTBOPEHHE y LIBETKOBBIX pacTeHuil. OOpa3oBaHMe U pa3BUTHE
CEMEHU.

MexaHu3MBl PETYISILIUN OHTOI€HE3a Y PACTEHUH U )KUBOTHBIX.

JdeMoHcTpanumn

[Toprpetsr: C. I'. HaBamun, X. [lIneman.

Tabmue! 1 cxembl: «BereratuBHOE pa3MHOKEHUE», « TUITBI 6€CIIoIoro pa3MHOKEHUsD», «PasMHOKEHIE
XJAMHUJIOMOHAIb», «Pa3MHOXEHHE OBIJICHbD», «Pa3MHOXeHHE TuIpb», «Meio3», «XpOMOCOMBI»,
«I"ameTorenes», «CTpoeHHe SHUEKIETKH U cliepmaTo3onga», «OCHOBHbBIE CTaAuM OHTOTeHe3a», «lIpsmoe u
HemnpsiMoe pasBuTHe», «PasButue mainckoro xyka», «Passurue capanum», «Pa3Burue nsarymkn», «/IBoiiHoe
OIJIOJIOTBOPEHUE y LIBETKOBBIX pacTeHHil», «CTpoeHHe CEeMSH OIHOJOJBHBIX U JABYAOJBHBIX PACTEHUI»,
«OKW3HEHHBI LMK MOPCKOM KamycTbD», «OKW3HEHHBIM LUKI MXa», «KHW3HEHHBIM LUKI IAllOPOTHHUKAY,
«OKW3HEHHBIN LUK COCHBI».

OO6opynoBaHHe: CBETOBOM MHKPOCKOII, MMKPOIIpenaparbl SHIEKIETOK M CIIePMAaTO30UJ0B, MOEIb
«IMK1 pa3BUTHA JATYIIKHU.

JladopaTopnasi padora «/3yueHre CTpOeHHsI MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpErapaTax.

IIpakTyeckas padora «BrlsBlIeHNE IPU3HAKOB CXO/CTBA 3apOJIbIILIEH TTO3BOHOYHBIX KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHU3MOB

HcTtopusi craHOBIIEHUS U pa3BUTHUS TeHEeTUKHW Kak Hayku. Paboter I. Menpens, I'. ne ®pwuza, T.
Moprana. Ponb oTeuecTBeHHbIX yuéHbIX B pa3BuTuu reHetuku. Padotsr H. K. Konbrosa, H. 1. Basusnosa, A.
H. Benozepckoro, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHBIE TE€HETMYECKHE IIOHATHS M CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUIEJIBHBIE T'EHBI,
aJIbTEPHATUBHBIE NPHU3HAKH, JTOMWHAHTHBIM M PELECCUBHBIM NPHU3HAK, TOMO3UIOTA, I'€TEPO3UrOTa, YHUCTas




JUHUS, TUOPUBL, TeHOTHI, peHoTHN. OCHOBHBIE METOJIbl T€HETHKU: THOPUA0IOTHUYECKHUA, TUTOIOTUYECKHIA,
MOJIEKYJIIPHO-T€HETUYECKU .

JeMoHcTpan U

[Moptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. Y. Basunos, A. H. beno3zepckui,
I'. 1. Kapneuenko, 10. A. ®wmrmuenko, H. B. Tumodees-PecoBckuii.

Tabmune! u cxembl: «MeToIbl TeHETUKIY, «CXEMbI CKpElBaHU».

JlaGopaTopHnas pa6ora «/{po3oduia kak 00BEKT FTeHETUYECKUX UCCIIECIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuiuBanue. [lepBoiii 3akoH MeHzaenst — 3aKOH eIUHO00pa3ust THOPUIOB TEPBOTO
nokoneHus. [lpaBuno pomuHupoBaHus. BTopoil 3akoH MeHzaens — 3aKOH pacUICIUICHHs] IPU3HAKOB.
[{uTonmornyeckue OCHOBHI MOHOTHOPHUIHOTO CKpelMBaHus. [ UoTe3a YNCTOTHI raMeT.

Ananusupyroiee ckpeniuBanue. [I[pomexxyTouHblld XapakTep HacleqoBaHus. Pacuienienue npu3sHakoB
MIPU HEMOJIHOM JOMHHHPOBAHUH.

HurubpunHoe ckpemuBaHue. Tpertuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO HAacJeJI0BaHUs
npu3HaKkoB. LluTonornueckre OCHOBBI TUTHOPUAHOTO CKPEIIMBAHUS.

CuerieHHOe HaclieZjoBanue mpu3HakoB. Paboter T. Moprana. CremieHHOE HacJIeOBaHWE TI'€HOB,
HapylLIEHNE CLEIJICHUS MEXKy F'€eHaMU. XPOMOCOMHAasl TEOPUs HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBI MEXaHHU3M OIpeAeNeHUs MoJia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHbli M rereporaMeTHbIl moJ. ['eHeTHuyeckass CTpyKTypa MOJIOBBIX XpomocoM. HacnenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucreMa. [IneioTponuss — MHOKECTBEHHOE AEHCTBUE reHa. MHOKECTBEHHBIN
aiienusM. Bzanmopelictere HeamenbHbIX TeHoB. KommiiemenTapHocTs. Onucras. [lonumepust.

['eHeTHYecKUl KOHTPOJb Pa3BUTHUS PACTEHHI, KUBOTHBIX M UYEJOBEKa, a TaKXke (PU3MOIOTHUYECKUX
MIPOIIECCOB, TOBEJACHHUS W KOTHUTHBHBIX (QYHKIUN. ['eHETHYECKHEe MEXaHM3Mbl CUMOMOTEHE3a, MEXaHH3MBbI
B3aUMOJICHCTBUSL «XO35MH — Tapa3uT» U «XO35 UH — MHUKpOOMOM». ['eHeTHdeckue acmeKThl KOHTPOJS M
W3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUU B TIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpetsr: I'. Mennens, T. Mopras.

Tabmunper u  cxembl: «llepBolii M BTOpoil 3akoHbl Menaens», «Tperuit 3akoH MeHnaensy,
«Ananuzupymoliee ckpeluBanuey, «Hemnonnoe goMmuaupoBanue», «ClemIEHHOE HaclleJOBaHUE PU3HAKOB Y
nposopunsl»y, «['eHetnka mona», «Kapuotun uenoBekay, «Kapuotun apo3odunbn», «KaproTUN NTHUIBDY,
«MHOK€ECTBEHHBIN aIean3M», «B3anMoaeCTBHE TCHOBY.

O6opynoBaHue: MoJienb AJIs IEMOHCTPAIMN 3aKOHOB €JMHO00pa3us TMOpUIOB MEPBOTrO MOKOJIECHUS U




pacIICIUIEHUs] MPU3HAKOB, MOJENIb JUIsl JEMOHCTPALMM 3aKOHAa HE3aBUCHMOIO HACJIEIOBAaHMS IPU3HAKOB,
MOJEJIb JUIsl IEMOHCTpAlMU CLEIUIEHHOTO HACIENOBaHUsI IPU3HAKOB, CBETOBOM MHMKPOCKOIN, MUKpPOIIpEnapar:
«Apo3zodumnay.

IIpakTuyeckas padora «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI».

IIpakTuyeckas padora «/3yuenue pe3yabTaToB JUTHOPUIHOTO CKPEUIUBAHUS Y APO3O(PIIIBI.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BiaumopeiictBue reHoTHma W cpeabl mpu ¢GopmupoBaHuu (eHoTumna. M3MEHUYMBOCTH TPU3HAKOB.
KauecTBeHHBIE M KOJTMYECTBEHHBIE IPU3HAKUA. BUbl N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.

MonudukanuonHass ©3MEHUYUBOCTh. PoJib cpensl B pOpMUPOBAHUU MOAM(PUKAIMOHHON U3MEHUNBOCTH.
Hopma peaknuu mnpusHaka. Bapuanuonnslii psng u BapuanuonHas kpupas (B. Horanncen). CaoiicTBa
MOIU(PUKAITIOHHON U3MEHYUBOCTH.

['enoTunuueckass n3MeHUMBOCTh. CBOWCTBA T€HOTUIIMYECKOW M3MEHYMBOCTH. BHUIBI T€HOTUIIMYECKOU
M3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[HOHHASI.

KombOunatuBHast n”3MeHYMBOCTh. Meii03 U MOI0BOI MPOIEeCC — 0CHOBa KOMOWHATUBHOW M3MEHYHBOCTH.
Posb KOMOMHATUBHON N3MEHYMBOCTH B CO3/IaHUU T€HETUYECKOTO Pa3HOO0pa3us B Mpejiesiax OJHOrO BUA.

MyrtaronHasi ©3MEHUYMBOCTh. BUJIIbI MyTalMii: T€HHbIE, XPOMOCOMHBIE, TeHOMHbIe. CIIOHTaHHBIE U
WHIYIIUPOBAHHBIC MyTaIUU. SIIepHbIe U IUTOIIa3MaTuuecKie MyTain. CoMaTHYECKUE U TTOJIOBBIE MYyTAIlNH.
[IpyurHBl BO3HUMKHOBEHMS MyTaluil. MyTareHbl M UX BJIMSHUE Ha OpPraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO TpoIecca. 3aKOH TOMOJIOTUYECKUX PsIIOB B HaciencTBeHHoU n3menunBoctu (H.M. BaBunos).
BresnepHas H”3MEHYMBOCTh U HACJIEICTBEHHOCTb.

Onueenemurxa u 3NULEHOMUKA, POJb INUSEHEMUYEeCKUX (PaxKmopos 6 HACLe008aHuu U UIMEeH4YUBOCmuU
(heHomunuyecKux npU3HAaAKos y Op2anu3Mos.

JdeMoHcTpanuu

IToprpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmupl u cxemsl: «Buasl u3MeHunBOCTHY, «MoaudukanmonHas U3MEHYUBOCThY, «KomOuHaTHBHAS
U3MEHUYUBOCTHY, «Meito3», «OmnonoTBoperue», «[ eHeTnueckue 3a00aeBaHus YeIoBeKkay, «Buabl MyTauiiy.

Ob6opynoBaHue: >XKUBbIE U TepOapHbIE SK3EMIULIPHl KOMHATHBIX PAacTeHUH, pUCYHKH ((oTorpadun)
KUBOTHBIX C PA3JTMYHBIMUA BHJIAMH U3MEHIUBOCTH.

Jladboparopnasi pabGora «lcciemoBanne 3aKOHOMEPHOCTEH MOAM(PUKAIIMOHHON W3MEHYUBOCTH.
[TocTpoeHue BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOWY.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax)y.

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuorun yenoseka. MexayHapoiHasi mporpaMMa MCClIeA0BaHUs TeHOMA YeJloBeKa. MeToIbl U3y4eHus




TEHETUKH YeJIOBEKA: TeHEATOTHYeCKUI, OJIM3HEIIOBBIN, IUTOTCHETHYECKUH, TTOMYISIIMOHHO-CTaTUCTHICCKUH,
MOJIEKYJIIpHO-TeHETHYECKUd. COBpPEMEHHOE OIpEJEICHNE T'EHOTUIA: TOJHOTEHOMHOE CEKBEHUPOBAHHUE,
TeHOTUIIMPOBaHKWEe, B TOM uyucie ¢ momormipio [1[[P-anamm3a. HacnencrtBenHbie 3a00ieBaHHs 4YeIOBEKa.
['eHHBIE 1 XPOMOCOMHBIC 0OJIe3HH YelloBeKa. boie3HU ¢ HACTIeICTBEHHOM MPEeApacoioKeHHOCThIO. 3HAUCHHE
MEIUIIMHCKOW TE€HETUKH B TPEAOTBPAIICHUHM W JICUCHUHM T'€HETHYCCKHUX 3a00JIeBaHHMM ueIoBeka. Meauko-
FEHETUYECKOE KOHCYIbTHpOBaHUE. CTBOJIOBbIC KIETKU. [lOHATHE «TE€HETHYECKOTro TIpy3a». ITHYECKHUE
aCIEKThl UCCIIEOBAHMM B 00JACTH PEIAKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (HakTOpHI MOBBHIMICHHON YYBCTBHUTEIBLHOCTH YEIOBEKA K (DU3MUECKOMY M XHUMHYECKOMY
3arpsA3HEHUIO OKpYX)aroulel cpeaspl. [ eHeTnueckas npeapacnoioKEHHOCTh YEJIOBEKA K MATOJIOTHSM.

JdeMoHcTpanumn

Tabmune! u cxemsl: «Kapuotun uenoBeka», «MeTopl U3YUYEHUS TEHETUKH YelloBeKay, «I eHeTruueckue
3a00JIeBaHUS YETIOBEKaY.

IIpakTuyeckas padora «CocTaBieHue U aHaIU3 POAOCIOBHOIN.

Tema 15. Cejiekniusi OpraHu3MoB

JloMecTukanusi U celeKkuus. 3apoxkAeHUE CeJIeKUMM W gomectukanuu. Yuenue H. WM. BaBuioBa o
LlenTpax HPOMCXOXKACHUS M MHOTO0Opasvs KyJIbTYpPHBIX pacTeHHi. Poib ceneknuu B CO3JaHUHM COpPTOB
pacTeHud W mopoA KUBOTHBIX. CopT, MOpoja, mMTamMM. 3aKOH TOMOJIOTMUECKHX PSIIOB B HACIEICTBEHHOMN
u3menunBoctu H. 1. BaBunosa, ero 3HaueHue AJsl CENEKIIMOHHON pabOThI.

Mertonbl cenekuMoOHHON palOoThl. VcKyccTBEeHHBIH OTOOpP: MacCOBBIH M HMHAMBHMIYalbHbIM. DTambl
KOMOWHAIIMOHHOM cenekiuu. VcnbiTanue mpou3BOAUTENEH 10 TOTOMCTBY. OTOOp MO TEHOTHUITY C TTOMOIIBIO
OIIEHKH (DEHOTHUIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ oMoIibio ananuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEeJeKIMOHHON paloThl. PaauanuoHHBIA W XUMHYECKHIA
MyTareHe3 KaK HCTOYHHK MYyTaluid y KyJIbTypHBIX (opMm opranuzMoB. lcmonap3oBaHue Te€HOMHOIO
penakTupoBaHus U MeTo10B pekoMOnHaHTHBIX JIHK mi1s momydenust ucxomnoro Marepuaia Jijisi CENEeKIUU.

[Tonyyenue nonurnmonnoB. BHyTpuBumoBas rulOpuausanus. bBIn3kopoJaCTBEHHOE CKpeIMBaHUE, WU
uHOpUIMHT. HepoacTBeHHOE CKpeluBaHue, WU ayTOpuAuHT. ['eTepo3uc U ero mpuyuHbl. Vcmnonbp3oBaHue
rerepo3uca B cenekiuu. Otnanéunas rubpuamzanus. [Ipeogonenue Oecriogusi MEXBUAOBBIX THOPUIOB.
JlocTrKeHMs CEeNEKIIMN PACTEHHUI U )KUBOTHBIX. «3€1E€HAs PesONIOYUsy.

CoxpaHeHHE UM M3YYCHUE T€HETHYECKUX PECYPCOB KYJBTYPHBIX PACTEHHM W WX JUKUX POJIAYEH IS
CO3/IaHMSI HOBBIX COPTOB M THOPHIOB CENbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpagienue
2CHEMUYECKUMU Pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX JHCUBOMHBIX 8 UYeNsAX VIAVUUIEeHUs]
cyuecmeyrouwux U co30anusl HO8bIX NOPOO, JTUHUU U KPOCCO8, 8 MOM YUCIEe C NPUMEHEHUEM COBPEeMEHHbIX
Memo008 HAYYHBIX UCCIeO08AHULL, NePed08blX UOel U NePCNEeKMUBHBIX MEXHOI02ULL.




JdemoHcTpauuu

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykbsinenko, b. JI. Acraypos, H.
bopnoyr, JI. K. benses.

Tabmuubl u cxembl: «l{eHTpbI MPOMCXOXAECHUS M MHOT000pa3us KyIbTYPHBIX PACTCHHIT», «3aKOH
TOMOJIOTUYECKUX PSJIOB B HACIEACTBEHHOM M3MEHUYUBOCTH», «Metonpl cenekuum», «Otaan€HHas
ruOpuanzanus», «MyrtareHesy.

JlabopaTopnasi pabora «l3yueHne coOpTOB KyJbTypHBIX PACTEHUI U NTOPOJ JOMAILIHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHrue METOZI0B CEJIEKIIUU PACTCHUII.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOJIBI U JIOCTHKEHUS CENIEKIIMU PACTEHUHN M KUBOTHBIX (Ha CEIEKIMOHHYIO
CTaHIIMIO, MJIEMEHHYI0 (hepMy, COPTOMCIBITATENBHBIM yYacTOK, B TEIUIMYHOE XO3SHCTBO, B J1a0OpATOPHUIO
arpOyHUBEPCUTETA WIM HAyUYHOTO LIEHTPA)».

Tema 16. BuoTeXHOJIOTHA ¥ CHHTETHYeCKAasi OHOJIOTHS

OOBEeKTHI, UCMONIb3YyeMble B OMOTEXHOJOTHH, — KIETOYHbIE U TKAHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI,
WX XapakTepucTuka. TpaaunuoHHass OWUOTEXHONOTHA: XJeOOMeyYeHHe, TMOJIyueHHEe KHUCIOMOJIOYHBIX
IPOJYKTOB, BUHOAenHE. MukpoOuosnornueckuii cunre3. OObEKTbl MHUKPOOMOIOTMYECKUX TEXHOJIOTHM.
[TpousBoacTBO Oenka, aMUHOKUCIOT M BATAMHUHOB.

CoztaHne TEXHOIOTMM U MHCTPYMEHTOB LIEJIEHAPABIEHHOIO U3MEHEHUS U KOHCTPYUPOBAHUSI TEHOMOB
C LENBI0 IIOJIyYEHUS OPraHM3MOB M HMX KOMIIOHEHTOB, COJAEpXKAIMX HE BCTpEYAlOIIMECS B IPHUPOJE
OMOCUHTETUYECKUE TTYTH.

Knerounas unxeHepus. MeTonbl KynbTypbl KJIETOK M TKaHEHl pacTeHHMH M KMBOTHBIX. KprnoOaHKH.
Comarnyeckas ruOpuanM3anus W cOMaTHYecKuil sMmOpuoreHes. lcnosnp3oBaHue TamjouioB B CEIEKIMU
pacteHuil. [lonyuenue moHOKIOHANbHBIX aHmumen. Hlcnonv3oeanue MOHOKIOHANbHLIX U NOJUKIOHATLHLIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJOTBOpPEHHE. PEKOHCTpyKIus SIMIEKIETOK M KIOHUPOBAHHE
JKUBOTHBIX. METOA TpaHCIUIAHTALUUU sJep KIETOK. Texnonocuu 0300posieHuss, KylbMueuposanus u
MUKPOKTOHATLHO20 PAZMHONCEHUS CENIbCKOXO3AUCMBEHHBIX KYTbMYP.

XpoMOCOMHass W TeHHas WHXEHepus. JVICKyCcCTBEHHBIM CHHTE3 TI€Ha M KOHCTPpYHpPOBaHHE
pexomOunanTHbIX JIHK. Co30anue mpanceennvix opeanuzmos. JJOCTUREHUS U TIEPCTIEKTUBBI XPOMOCOMHOM U
TEHHON WH)XKCHEPUU. DKOJIOTHYECKUE U DTHUYECKHUE MPOOIeMbl TCHHOM MH)KEHEPHUH.

Memununckue  OmorexHonoruu. IloctreHomHass  mudpoBas  menunuHa.  [II[P-muarnocruka.
MeTaboa0MHBI aHaNM3, TEHOLEHTPUYECKUH aHaau3 IpoTeoMa 4YeloBeKa JUIl OLEHKH COCTOSIHHS €ro
310poBbs. Mcronb30BaHre CTBOJNIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-0uounxeHepus 1uist pa3padoTKu
(GbyHIaMEHTAIbHBIX OCHOB MEIMIMHCKUX TEXHOJOTUH, CO3JaHUsl KOMIUIEKCHBIX TKaHEll codeTaHueM




TEXHOJIOTUH TpEXMEPHOro OMONPHUHTUHIAa M cKap@oiaMHIa A peleHHs 3afad MepCOHATU3UPOBAHHOM
MEIWLIVHBI.

Co3nanne BEKTOPHBIX BaKIMH C IEJIbI0 O0OECTedeHruss KOMOMHHPOBAHHOM 3alIMThI OT BO30yauTenei
OPBHU, ycraHoBieHHE MOJEKYSIpHBIX MexaHu3MoB (yakiuonupoBanus PHK-conmepxkamux BHpycoB,
BBI3BIBAIOLINX 0CO00 OMACHBIE 3a00JIEBaHUS YEIOBEKA U KUBOTHBIX.

JdemoHcTpanuu

Tabmuubt u cxemsl: «lcrnonbp3oBaHWe MHKPOOPTaHM3MOB B IMPOMBIIUIEHHOM ITPOU3BOJICTBEY,
«KnerouHas nHxxeHepus», «I €eHHast HHKEHEPUI».

JlaGopaTopHas pa6ora «/I3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTnyeckas padora «IloxydyeHre MOJIOYHOKHUCIIBIX IPOAYKTOBY.

Jkckypeusi  «buoTtexHonorus — BaxHeWIIas [POU3BOAUTENIbHAs CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apo:kaenne ¥ pa3BUTHE IBOJIOLMOHHBIX NPeICTaBIeHUH B 0M010rMu

OpomtonmonHas teopust Y. JlapBuna. [Ipeanoceliky BO3HUKHOBEHUS JapBUHU3MA. JKHU3Hb U HaydHas
nesarenbHoCcTh Y. JlapBuHAa.

JBwxymme cunbl sBoiouud BUJIoB 1o Y. JlapBuHy (BBICOKAass HHTEHCUBHOCTb Pa3MHOXEHHUs
OpraHU3MOB, HAaCJIEJICTBEHHAs] U3MEHUMBOCTb, OOpPHOA 3a CYIIECTBOBAHUE, €CTECTBEHHBIH M MCKYCCTBEHHBIN
oTbOOoD).

Odopmiienne cunreruueckoit Teopun sBomounn (CTD). HeiftpanbHas Teopust HBOJIOLUM.
CoBpeMeHHast 3BOJIIOLIMOHHAs OMOJIOrHs. 3HaYeHHE HBOJIOLMOHHONW TEOpHH B (POPMHUPOBAHUU €CTECTBEHHO-
Hay4YHOM KapTHUHBI MUDA.

JleMoHCcTpaLun

IToprpersr: Apucrorens, K. Jlunnel, K. b. Jlamapk, O. XK. Cent-Unep, K. Krobe, U. lapsun, C. C.
Yersepukos, U. 1. llImansrayzen, /x. Xongeitn, J. K. benses.

Tabmunel u cxembl: «Cuctema xuBoit npupoasl (o K. JIunuerw)», «JlecTHuna >KuBbIX cymiecTs (1o
Jlamapky)», «MexaHu3m popMupOBaHUs NMPUCTIOCOOIECHUI y pacTeHHI U kUBOTHBIX (TI0 Jlamapky)», «Kapra-
cxeMma mapipyta nyremectsus Y. lapsunay», «Haxonku Y. JlapBunay, «Popmbl 60pbOBI 32 CYIIECTBOBAHUEY,
«[Toponel romybeit», «MHorooOpasue KyabTYpHBIX (opM KamycTel», «Ilopojbl AOMAIIHUX >KUBOTHBIXY,
«Cxema oOpazoBanus HOBBIX BHAOB (1m0 Y. JlapBuny)», «CxeMa COOTHOIICHHSI JBWKYIIUX CHJT IBOJIOIUANY,
«OCHOBHBIE MOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJTFOLIUN.




Tema 2. MUKpO3BOJIIOIHSA U €€ Pe3yJibTaThl

[Tomymnsiius Kak 3JeMeHTapHas eAuHULA 3BOMIONUH. COBpPEeMEHHbIE METOJbl OLIEHKH T'€HETHYECKOIrO
pasHOOOpa3usi W CTPYKTYyphl THomynsuuil. 3meHenune reHodoHIA MOMYISIMMM Kak 3JIEMEHTapHOE
HBOJIIOIIMOHHOE SIBIEHUE. 3aKOH reHeTuyeckoro pasHosecus Jx. Xapau, B. BaitnOepra.

OnemMeHTapHble (AKTOPBI (IBUXKYILIME CHIIbI) SBOMIONUH. MyTanuoHHbI npouecc. KomOuHaTuBHAs
M3MEHYUBOCTb. [[peii reHoB — cirydaiiHble HEHampaBJICHHbIE M3MEHEHUS YacTOT aijiesiel B MOMYJSIUsX.
Oddexr ocHoBatens. Ipgdexm oOymviriounoeo copaviuka. CHUdICEHUe 2eHemu4ecko20 pPa3Ho0OPA3UsL:
npuuunbl u creocmsus. Ilpossnenue sgpgpexma opeiigha eenos 6 OonvuUX U Manblx nonyaAyusx. Murpanuu.
W3omsius monysiiuii: reorpadudeckas (IpoCTpaHCTBEHHAS ), OMOoIorndeckast (pempoyKTUBHAS).

EctectBennblii 0o1O0p — HampaBistomuii ¢akrop sBomouuud. DOpMBI €CTECTBEHHOTO OTOOpa:
JIBUKYIIUHM, CTaOMIM3UPYIOIIUN, paspbiBatoluil (qu3pyntuBHbIii). IlomoBoii otGop. Bo3HuKHOBeHHE H
HBOJIIOLIMSI COLIMAJIBHOTO ITOBEJCHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yibTaT MUKPOAIBOJOLNMU. BO3ZHUKHOBEHHE NMPUCTIOCOOIEHUIM
y opraHu3moB. Apomopho3bl U uauoamantauuu. Ilpumepsl HpHCIOCOOJEHHI Yy  OpPraHu3MOB:
Mophooruyeckue, dbusnonoruueckue, OMOXMMHYECKHE, MOBEJICHYECKHE. OTHOCUTENBHOCTh
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpasoBanue Kak pe3ylbTaT MHUKPOAIBOJIONMH. M3omsmms —
KIo4eBoil  ¢akrtop BuaooOpazoBaHusA. Ilyrh u cmocoOGbl  BHJI000pa3oBaHHMS:  aJUIONATPHUECKOE
(reorpaduueckoe), cUMIATPUYECKOe (IKOTOTUYECKOE), «MTHOBEHHOE)» (MONUILTIOUIU3AINS, THOPHIAN3AIH).
JnuTeabHOCTh BOJIIOLIMOHHBIX NTPOLIECCOB.

Mexanu3mbl (opMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOIIMOHHON OHoOJOrMM B pa3paboTKe HAyyHBIX METOJOB COXPaHEHHs OHOPa3HOOOpa3Hs.
MUKpOSBOMIONHUS ¥ KOSBOJIOIHS TMApa3uTOB M WX X035€B. MexaHu3Mbl (OPMUPOBAHUS YCTOWYUBOCTU K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

JleMoHCcTpaLun

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmunel U cxembl: «MyTallMOHHAs HM3MEHYUBOCTHY», «llomynsnuoHHas CTpykTypa Bumay, «Cxema
MposiBIICHUST 3akoHa Xapau—BaitaOepray, «JIBKyIpe CHIBI IBONIONUNY», «IDKOJOTHYECKAs W3OJISIIHS
MOMYJISIIUA ceBaHCKON dopenny», «l'eorpadudeckas M30JSAIMS JUCTBEHHHUIIBI CUOWPCKONW W JIMCTBEHHUIIBI
naypckoity, «[lonmynsiuoHHbIE BOJHBI YHCIEHHOCTH XHUIIHUKOB M KEPTB», «CxeMa JeWCTBUS €CTECTBEHHOTO
otOopay», «DopMbl OOpLOBI 3a CyllecTBOBaHUE», «MHIyCTpUANbHBIA MeNaHu3M», «JKUBbIE UCKOMAEMbIEY,
«[ToxpoBuTENHCTBEHHAS OKpacka  >KMBOTHBIX), «[Ipenynpexnaromias OKpacka  KMBOTHBIX),
«Puznonoruueckue anantanun», «lIpucrnocobieHHOCTh OpraHU3MOB M €€ OTHOCUTENIBHOCTHY, «Kpurtepuu




BHUJIa», «Buasl-nBoiiHukm», «CTpyKTypa BUaa B mpupoae», «CrnocoOsl BumooOpazoBanmsy, «I eorpadudeckoe
BU7000pa3oBaHue TpEX BUAOB JAHJAbIIIEH», «DKOJOTMYECKOE BMJI000pa30BaHUE BUAOB CHHHUIL,
«[Tonmumnonnsl pacrenuit», «KanycTHo-peaedHbIid THOPUI.

Ob6opynoBanue: repdapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yydyesa IMTHUIl M 3Bepell ¢ ImpuMepamu
pasIMYHbIX IPUCIOCOOJIEHUH, dydeaa NTHULl U 3Bepeil pa3HbIX BUJOB, repOapuu pacTeHUil OJIM3KHX BHJIOB,
00pa30BaBUIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi paGora «BpIsiBiIeHNE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUA».

JlaGopaTopHuas padora «lIpucnocoOnenusi OpraHu3MOB U MX OTHOCUTEIIbHAS 11€JI€CO00Pa3ZHOCTDY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoIIOLUA U eé pe3yJIbTaThl

Metoap! n3ydenust MakposBoironuu. [laneonTonornuyeckre MeTonb! n3ydeHus Bosronn. Ilepexonneie
dopmbl 1 puIOreHETHIECKUE PSAIBI OPraHU3MOB.

buoreorpaduueckne meroapl uzydeHus sBomonuu. CpaBHeHHe ¢Guopbl W (ayHbl MaTepHKOB U
ocTpoBoB. buoreorpapuyeckue odnactu 3eminu. Buibl-3H1EMUKN U PETUKTHI.

OMOPHOIOrHYECKUE U CPABHUTEIBHO-MOP(HOIOTHIECKUE METO/Ibl U3yUeHHUs 3BooLuH. [ eHeTnueckue
MEXaHHU3MbI 3BOJIIOLMU OHTOI'€HE3a U MOSBICHMSI IBOJIOLIMOHHBIX HOBILIECTB. ['OMOIOrMYHbIE U aHAJIOTUYHBIE
opranel. PyauMenTapHpie oOpraHel M araBU3MbBl.  MOJEKYISIPHO-TEHETUYECKHE, OHOXMMUYECKHE W
MaTEMaTUYECKUE METOJIbl M3y4eHHs 3BOJOLUHU. ['oMonoruunbeie reHsl. COBPEMEHHBIE METOABI IOCTPOEHUS
(MIOreHEeTUYECKUX 1€PEBBEB.

XPpOMOCOMHBIE MYTAaIlU! U SBOJIIOIMSI TEHOMOB.

OO0mre 3aKOHOMEPHOCTH (TpaBwIIa) ABOMIONUU. [Ipunyun cmenvl hyukyuii. HeoOpatuMocTh SBOTIOIHH.
AnanTtuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIUH.

JdeMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuuel u cxembl: «DunoreHeTHUECKU psf JIOMAIN», «APXEONTEPUKCY, «3BEpPO3yObIE SAIIEPHI»,
«Crerouedainsi», «Puanodutsr», «CeMeHHbIe ManopoTHUKNY, «buoreorpaduueckue 30Hb1 3eminy, «/Ipeiid
KOHTHHEHTOBY», «PenmukThl», «HauanpHbple cTaguum 3MOpPHOHAIBHOI'O Pa3BUTHS MO3BOHOYHBIX KUBOTHBIXY,
«["'oMOJIOTHYHBIE W aHATIOTHYHBIE OPTaHbl», «PyaIuMeHThI», «ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI YEIOBEKA
U IIUMITaH3e», «[ TaBHbIe HaIlpaBJICHUs IBOIIOIMNY, «O011I1e 3aKOHOMEPHOCTH IBOJTIOIIUI.

O6opynoBaHue: KOJUIEKLUH, TepOapuu, MYISDKM MCKOMAeMBIX OCTaTKOB OPTaHU3MOB, MYJIDKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. [IpoucxoskaeHue U pa3BuTHe :KM3HU HA 3emJie

Hayunble rumote3sl MpPOUCXOXKAEHUS >KM3HM Ha 3emie. AOuoreHes M maHcrepMmusi. JloHaydyHbIe




MPEJICTABICHUSI O 3aPOKICHUM KU3HU (KpealMoHU3M). [ umoTe3a MoCTOSHHOTO CaMO3apOK/ICHUS KU3HH U €€
onposepxkenue onbitamu . Penu, JI. Cnannannanu, JI. [Tacrepa. [IpoucxokieHne )KU3HU U aCTPOOHOIIOTHS.

OcHoBHBbIE 3Tanbl HEOpraHM4ecKoi 3Bommonuy. [InanerapHas (reosoruueckas) 3BoONOLMS. XUMHYECKast
ABOJIONMA. AOMOTEHHBIN CUHTE3 OPraHMYeCKuX BellecTB U3 Heopranndeckux. Omneir C. Musepa u I'. FOpu.
O6pa3oBanue nonuMepoB u3 MoHomepoB. Koanepsarnas runore3a A. M. Omapuna, runore3a nepBUYHOIO
oynwonHa /. XonaeiHa, renetndeckas runore3a I'. Mémnepa. Pubosumer (T. Uek) u runotesa «vupa PHK»
V. I'unbepra. ®opmupoBaHrue MeMOpaH ¥ BOSHUKHOBEHHUE MTPOTOKJICTKH.

Hctopus 3emnu u meroasl €€ mzydeHus. VMckomaemble opraHudeckue ocTatku. I'eoxpoHonorus u eé
Metoabl. OTHOCHUTENNbHASL U a0COIOTHASL TEOXPOHOIIOTHS. ['e0XpoHOIOrnYecKas mKaja: 30Hbl, 3Pbl, IEPHOIHI,
AIIOXHU.

HauanpHbie 3Tanbl opraHudeckoid 3Boiouuu. [losiBIeHHE W 3BOJIONUS MEPBBIX KIETOK. DBOJIIOLMS
MeTabonu3ma. Bo3HukHOBeHHE mnepBbIX ASKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE OHOIUIEHKM Kak aHaJIoT
nepBbIX Ha 3emite coodmecTB. CTpoMaTonuThl. [IpOKapuOTHI M SYKapHOTHI.

[Ipoucxoxaenne  dykapuoT  (cumMOuOreHes3).  DBOJIOLMOHHOE  TMPOUCXOXKICHHE  BUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TpPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE 3Talbl BOIONNHU BBICIIUX pacTeHHiH. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixoa pactenuit
Ha cymry. llosBiieHne ciopoBBIX pacTeHM M 3aBoeBaHue UMM cylind. CeMeHHbIe pacteHusd. [Ipoucxoxnenne
[IBETKOBBIX PaCTEHHUH.

OCHOBHBIE 3Tarbl YBOJIOIUHU KUBOTHOTO MHpa. OCHOBHBIE apoMop(ho3bl )KUBOTHBIX. BeHackas ¢ayHa.
KemOpuiickuil B3pbIB — MOSIBIIEHUE COBPEMEHHBIX TUIOB. IlepBble XOpaoBble KUBOTHBIE. JKHU3HB B BOJE.
OBomonus MO3BOHOYHBIX. Ilponcxoxnenue am¢pubuii u pentunuid. IlporcxoxaeHue MIIEKONMUTAIOMUX U
ntul. [punnun kimodeBoro apomopgosa. OcBoeHne 0eCrio3BOHOYHBIMHU U TO3BOHOYHBIMU JKUBOTHBIMHU CYIIIH.

Pa3Buture xu3HM Ha 3emiie MO paM U MEepUoAaM: apXxeu, MpOoTEPO30H, Maaeo30i, Me3030M, KaHO30M.
OOmiass xapakTepuCTHKa KJIMMaTa M TeoJOrM4eckux mpoueccoB. llosiBieHne M paciBeT XapaKTepHBIX
OpraHu3MoOB. YTlieo0pa3oBaHMe: €ro YCJIOBHS U BIMSHUE HA Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHMSI — DSKOJIOTMUYECKHE KPHU3UCHI mIpouuioro. IIpuumHBl M clencTBHsS MacCOBBIX
BbIMUpaHuil. COBpEMEHHBIM JKOJIOTUYECKUH Kpus3Huc, ero ocobeHHoctu. IIpobnema coxpaHeHUs
O6uopaszHooOpasus Ha 3emiie.

CoBpeMeHHass cuctemMa opranmdeckoro mupa. IIpuHuumnsl kinaccupukanuu opranu3mMoB. OCHOBHbBIE
CUCTEMATUUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoHCcTpPaLun

[Toptpetsr: ®@. Pean, JI. Cnamnannanu, JI. [lactep, U. V1. Meunukos, A. U. Onapun, [Ix. Xongeis, I'.




Ménnep, C. Munnep, I'. FOpu.

Tabmumpr u cxembl: «Cxema ombita @. Pemm», «Cxema ompita JI. Ilactepa mo wu3ydeHHIo
camo3apokJeHus: xKu3Hm», «Cxema onbita C. Mumnepa, I'. YOpu», «OTansl HEOpraHMYECKON 3IBOJIOLUNY,
«I"eoxpoHosiornueckas Imkana», «HawyanbHble 3Tanbel opraHuuyeckoil sBomoonun», «Cxema o00pazoBaHUs
YKapHOT NyTéM cuMOHorenesa», «Cucrema XUBOW mpupoisl», «CTpoeHHe BHpYcCa», «ApoMop¢o3bl
pacrenuit», «PuHnopuTH», «OIHOKIETOYHBIE BOJOPOCIN», «MHOIOKJIETOUHbIE BOJIOPOCHN», «MXn»,
«[TanmopoTtHukn», «l'onoceMeHHble pacTeHMs», «OpraHbl IBETKOBBIX pacTeHMiD», «CxeMa pa3BUTHUS
KHUBOTHOTO MHpPay, «ApoMop}o3sl KUBOTHBIXY», «[IpocTeiimmey, «Kumeunononoctueiey, «Ilnockue yepBuy,
«Unenucronoruey», «Pvi0Ob», «3emHOBOAHBIEY, «lIpecmbikatommuecs», «lITuipy, «MiekonuTaroIme,
«Pa3BuTHEe XU3HU B apXeWckon spe», «Pa3BuTue XU3HU B INPOTEPO3OMCKOM 3pe», «Pa3BuUTHE XHU3HU B
NIAJIE030MCKOM 3pe», «Pa3BUTHE JKU3HM B ME3030HCKON 3pe», «Pa3BUTHE KU3HM B KalHO30MCKOW 3pey,
«CoBpeMeHHas ccTeMa OPraHUYeCcKOTro MUPay.

OOGopynoBanue: repObapuyd pPAaCTEHM PA3JIMYHBIX OT/AEJIOB, KOJUICKIIMM HACEKOMBIX, BJIAXKHBIC
IIpenaparsl JKUBOTHBIX, PAKOBUHBI MOJIIIOCKOB, KOJUIEKLIUM UITIOKOJKUX, CKEJIEThl IO3BOHOYHBIX XUBOTHBIX,
qgy4esa NTULL U 3BEpPEH, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIE3HBIX HCKONAEMbIX, MYJISKH OPraHUYECKUX
OCTaTKOB OpraHU3MOB.

BupryanbHasa JaGoparopHas paGora «MogaenupoBanue omnbiToB Mumnepa—tOpu 1o u3ydeHuro
abMOreHHOI0 CUHTEe3a OPTaHNYECKUX COETUHEHUH B IEPBUUHON aTMOChepey.

JlabopaTopnas padora «l3ydyeHne u onncanue NCKOMAEMbIX OCTATKOB IPEBHUX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEN CTPOEHUSI PACTEHUH pa3HbBIX OTAEIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpOnoaorui. MeToibl aHTPOIIOJIOTHH.

CraHOBJIEHHE TPECTaBICHUM O MPOUCXOKICHUM 4esloBeKa. Penurnosneie Bo33peHus. CoBpeMeHHbIE
Hay4yHbIE TEOPHUH.

CxoncTBO 4enoBeKa ¢ JKUBOTHBIMUA. CHUCTEMATUYECKOE MOJIOKEHHE YenoBeKa. CBUIETENbCTBA CXOACTBA
YeJIoBeKa C  JKMBOTHBIMH:  CPaBHUTEIBbHO-MOP(OJIOTHYECKHE,  AMOpHOJIOrMYeckHe,  (QPHU3U0IO0ro-
onoxumuueckue, mnoBeaeHYeckue. OTauYMs UeIoBeKa OT JKUBOTHBIX. IIpAMOXOXkIe€HHE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE rOIOBHOTO MO3ra U BTOPOM CUTHAIBHON CUCTEMBI.

JBwxymme cuiabl  ((akTopel) aHTpOIOTeHe3a: Ouosnoruyeckue, couuanbHble. COOTHOIICHHE
OMOJIOTHYECKUX U COLUANIBHBIX (PAKTOPOB B aHTPOIOTeHE3E.

OcHoBHBIE CTaauu aHTpororeHe3a. PanHue yenoBekooOpa3Hble 00€3bsiHBI (MPOKOHCYJBI) U paHHUE
MOHTUABl — OOIIME MPEIKH YeIOBEKOOOpa3HbIX O0€3bsiH U JIIOJeH. ABCTPaJONUTEKH — JBYHOTHE IMpPEIKU




monaeil. YenoBek ymenbli, MEpBbIE U3TOTOBIEHUS OpyAUN Tpynaa. YenoBek NpsiMOXOISIINI U MEPBBINA BBIXO]
monen 3a npenensl Appuxu. UenoBek reiaenbOeprckuii — oOIMi MpenoK HEeaHIePTaIbCKOTO YeJIOBEeKa U
YyeJoBeKa pa3yMHOro. YenoBek HEaHJEPTaJbCKUUA KAaK BUJ JIIOJEH XOJOJHOro Kimmara. YenoBek pa3yMHbIN
COBPEMEHHOTO THUTIa, ICHUCOBCKUN YEIOBEK, OCBOEHNE KOHTHHEHTOB 3a mpenenamu Adpuku. [laneorenernka
Y NIaJIEOT€HOMHUKA.

OBOJIOIUS COBPEMEHHOr0 4enoBeka. EcTecTBeHHbIN 0TOOp B MOMYNALMAX YeloBeKa. MyTallMOHHBIH
nporecc u nonmumopdusM. I[lomynsaimonnsie BONHBI, Apeid reHoB, murpamus U «3ddexkr ocHoBarens» B
MONYJISILUSIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue packl. [lonstue o pace. bosbiiue pacwl: eBporneouaHas (eBpa3uiickas), aBCcTpalo-
HerpoujHas (dKBaTOpHajbHAs), MOHIrOJOMIHAS (a3MaTCKO-aMepUKaHCKas). Bpemss u myTu pacceneHus
yeloBeka 1o IaHere. EauHCTBO  yenoBeueckux pac. HayuHas  HECOCTOATENBHOCTh  pacu3Mma.
[Ipucnoco0aeHHOCTh YeIOBEKa K Pa3HbIM YCIIOBUSIM OKpYKarolieh cpenbl. Biusiaue reorpaduueckoil cpes
u apeiida TeHOB Ha MOP(OIIOTHIO U PUHNOJIOTHIO YEIIOBEKA.

MexaucuuIuiMHapHble  MeTolbl B (hu3nueckoil (OMOJIOrMYecKoil) aHTPOIOJIOTMH. DBOIIOLMOHHAS
AQHTPOIIOJIOTHS Y NAJEOaHTPONOJIOTHS YEIOBEUECKUX MONyanuil. buocounansHpie MCCleq0BaHUS TPUPOIBI
yesoBeka. MccienoBanue KO3BOTIONUH OUOIOTHYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JleMoHCTpaLun

IToprpersr: Y. dapsun, JI. JIuku, . . Poruackuii, M. M. I'epacumos.

Tabmuel 1 cxeMbl: «MeToIbl aHTPOMOJIOTUN», «[ 0IOBHOW MO3T uenoBeka», «UernoBekooOpa3HbIE
00e3psHb», «CKeJIeT 4YeloBeKa M CKeJeT MIUMIIaH3e», «PyauMeHThl W aTaBU3MBDY, «/[BIKyIIHE CHITBI
AHTPOIIOTeHE3a», «IBOJIOIMOHHOE JPEBO YEJIOBEKa», «ABCTpajonurex», «UenoBek ymemnblity, «YHemoBek
npsaMoxoauminy, «/lenncoBckuii uenoBek» «Heannepranbupl», «KpoMmanboHLb», «lIpenku yenoBekay,
«TaIbl 3BOJIIOLINY YETOBEKa», «Packl yenoBekay.

OOGopynoBaHue: MYISDKM OKaMEHEJIOCTEH, MPEIMETOB MaTepUalibHOW KYJIBTYphl TMPEIKOB 4EOBEKa,
penponykiuu (dotorpadun) KapTUH ¢ MUGDOTOTHYSCKUMU W OUOJEHCKUMH CHOKETaMH TPOUCXOKICHHS
yenoBeka, Qororpaduu HAXOIOK HMCKOMAEMBIX OCTATKOB YEIOBEKa, CKENeT YeloBeKa, MOJelbh uepera
YelloBeKa M yeperna IIMMIIaH3€, MOJIeJb KHUCTH YeJIOBeKa M KUCTH IIMMIAaH3€, MOJENU Topca MPEKOB
YyeJioBeKa.

Jladoparopnasi pabora «l3yueHue OCOOCHHOCTEW CTPOCHHS CKeJleTa 4YeJIOBeKa, CBSI3aHHBIX C
MPSAMOXOXKICHUEM».

IpakTuyeckas padora «/3yueHue 3K0NOrHYECKUX aJaNTaLNN YEeTOBEKay.

Tema 6. JKo10rUsi — HAYKa 0 B3AUMOOTHOLICHUAX OPraHU3MOB U HA/IOPTraHU3MEHHBIX CHCTEM C
OKpY:KamolIeil cpeaoi




3apoxaeHue U pasButhe dKonoruu B Tpymax A. ['ymGompara, K. @. Pymee, H. A. CeBepuona, O.
I'exxens, A. Tencnu, B. H. Cykauésa. Paznensl u 3a1aun sko0s10run. CBA3b SKOJIOTUU C JPYTUMHU HAyKaMH.

Mertonb! sxonorun. [loneBbie HaOMOAeHHS. DKCIEPUMEHTHI B 9KOJIOTUHU: IPUPOIHBIE U J1a00paTOpHBEIE.
MonenupoBaHue B 9KOJIOTHH. MOHUTOPHHT OKPYKAIOIIEH CPeIbl: TOKAIbHBIN, PETHOHAIBHBIN U TII00aThHBIN.

3Ha4YEeHHE HKOJIOTMYECKUX 3HAHUM IS YEJIOBEKAa. DKOJIOTMYECKOE MHUPOBO33PEHHUE KAaK OCHOBA CBS3EH
YeJIOBEUECTBA C MpUpoaoil. POpMHUPOBAHHUE H3KOJIOTMYECKOW KYIbTYpPbl M 3KOJOTMYECKOW TI'PaMOTHOCTH
HaCeJICHUSI.

JeMoHCcTpaL UK

[Toprpetsr: A. I'ym60apaT, K. @. Pynse, H. A. CeBepuos, 3. I'ekkeinb, A. Tencnu, B. H. Cykaués.

Tabmunel u cxemsl: «Paznensl sxonorun», «Metoasl IKonorun», «Cxema MOHUTOPUHTA OKPYXKaIOIIeH
cpenb».

JladopaTopnasi padora «/3yueHrne METOJ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. OpranusmMsl U cpea 0OMTAHUSA

Dkosorudeckue (pakTopsl U 3aKOHOMEPHOCTH X AeiicTBus. Kiaccuukanus sKkog0rn4eckux (hakTopoB:
abuoTtuyeckue, OMOTHYECKUE, aHTponoreHHbIe. O01IMe 3aKOHOMEPHOCTH JICHCTBUS IKOJIIOTUYECKUX (PaKTOPOB.
[MpaBuno mmammyma (K. npenrens, 0. JIubux). TomepanTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue Qaxktopbl. CBET Kak 3Kojoruyeckuil gaxrop. JledcTBUE pa3HBIX Y4aCTKOB COJHEYHOTO
CIEKTpa HAa OpPraHu3Mbl. OKOJIOIMYECKHE TIpYINIbl PAaCTEHMM M JKMBOTHBIX 10 OTHOUIEHMIO K CBETY.
CurnanbHas poiib cBeTa. POoTONEPUOAU3M.

Temmnepatypa kak skonoruueckuid ¢akrop. JleiictBue temneparypbl Ha opranu3msl. [TolkunoTepMHbIe
Y TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocte kak skonormueckuid Qaxrop. IlpucrnocobneHus pacTeHMH K TMOAJEPKAHUIO BOJHOTO
Oananca. Knaccuduxkaius pacTeHHil MO OTHOIICHHIO K Boje. IIpucmocoOsieHusi )KMBOTHBIX K HU3MEHEHHIO
BOJIHOT'O peXKUMa.

Cpenbl 0OMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, TOYBEHHAs, TIIyOWHHAs MOJIOYBEHHAs,
BHyTpHUOpraHu3MeHHasi. Pu3nko-XxuMuueckue ocoOEHHOCTH cpell oOuTaHMs opraHu3MoB. [IpucrnocobneHus
OpPraHU3MOB K )KM3HH B pa3HbIX Cpelax.

buonornueckue putmbl. BHemHume u  BHyTpeHHHE pUTMBL. CyTOYHBIE W TOJUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUMN JKU3HH.

Kuznennsie ¢Gopmbl opraHuzMoB. [loHstne o >xuzHeHHOH ¢opme. KuzHeHHbIE (OPMBI PACTEHHIA:
JIEpEeBbsl, KYCTapHUKH, KYCTApHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (HOPMBI
KUBOTHBIX: TUIPOOUOHTHI, FT€OOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.




buotnueckue ¢akropsl. Bumbl OMOTHYECKMX B3aUMOJCHCTBUI: KOHKYPEHIINS, XUIITHUYECTBO, CUMONO03
u ero ¢opmel. [lapazutusm, Koornepauus, MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HAXJIEOHMYECTBO).
Herpoduueckne B3ammopaelcTBus (Tommyeckue, Qopuueckue, (adbpuyeckue). 3HauYCHHE OMOTHYECKUX
B3aUMOJICHCTBUI [UIS CYIIECTBOBAHUS OpPraHM3MOB B cpene oOutanusa. [IpuHOMI KOHKYPEHTHOTO
UCKJTIOYCHHUSL.

JdemoHcTpanuu

Tabmuubl u cxembl: «JKkonorudeckue (akroper», «CBETOBOM CHEKTP», «IKOJIOTMYECKUE TPYIIIBI
JKUBOTHBIX II0 OTHOLIEHUIO K CBETY», «TE€IIOKpOBHBIE J>KHUBOTHBIE», «XOJIOAHOKPOBHBIE >KUBOTHBIEY,
«DPU3NOIOTHYECKUE aJaNnTalul KUBOTHBIX», «Cpeasl oOMTaHUS OpraHu3MOBy», «buonornyeckue pUTMBI»,
«Kuznennsie (opmbl pacteHuit», «KusHeHHbIE (HOPMBI KMBOTHBIX», «IKOCHUCTEMA MIMPOKOIHMCTBEHHOTO
neca», « JKocUcTeMa XBOMHOro necay, «llenu nuranusy, «XuHu4ectBoy, «llapazutuzmy», «KoHKypeHIUI»,
«Cumbmo3y», «KoMMeHcamuzmy.

Ob6opynoBanue: repOapuy pacTeHUl W IKUBOTHBIX, INPHUCIIOCOOJICHHBIX K BIMSHHUIO PAa3JIMYHBIX
HKOJIOTMYECKUX (PAKTOpPOB, TepOApUU CBETONIOOMBBIX, TEHENIOOMBBIX W TEHEBBIHOCIUBBIX PACTEHUIA,
CBETOJIIOOMBBIC, TEHENIOOUBBIE M TEHEBHIHOCIMBBIE KOMHATHBIE pacTeHus, repObapuul H KOJUICKIHUU
TETUIOIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTCHHUH, Uydela MTUIl U 3BEepeid, repdapuu pacTeHui,
OTHOCSIIMXCS K TUrpoduTaM, Kcepoduram, Me30puTaM, KOMHATHBIE PACTCHUS TAHHBIX TPYII, KOJUICKIMH
JKUBOTHBIX, OOMTAIOIIMX B Pa3HBIX cpelax, repOdapuu M KOJUJIEKIUU PACTeHUN W KUBOTHBIX, 00JaJarolIuX
yepTaMu MPUCHOCOOICHHOCTH K Ce30HHBIM U3MEHEHUSIM YCIOBUI JKU3HHU, TepOapru U KOJUIEKIIMK PaCTeHUH 1
JKUBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJJIEKLIUN KUBOTHBIX, YYACTBYIOIIHUX B PA3IMYHBIX OMOTHYECKUX
B3alMOJICUCTBHUAX.

JlaGopaTopHas pa6ora «BrisgBieHre TPUCTIOCOOIEHUN OPTaHU3MOB K BIUSTHUIO CBETa.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOIEHUN OPraHU3MOB K BIUSIHUIO TEMIIEPATyphI».

JlabopaTopHasi padoTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUMN U3 PA3HBIX MECT OOUTAHUSY.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

OKOJIOTMYeCKHe XapaKTepucTUKU nonynsiuu. [lomymsauus kak Owuonormueckass cucrema. Poib
HEOJTHOPOJHOCTH cpenbl, (u3ndeckux OapbepoB M OCOOEHHOCTEH Ouonoruu BUIOB B (HOPMHUPOBAHHU
MIPOCTPAHCTBEHHOM CTPYKTYphl nmonyisiuii. OCHOBHbIE MOKAa3aTeNH MOMYJISIUU: YUCIEHHOCTh, MIOTHOCTb,
BO3pacTHAs U MOJIOBAsi CTPYKTYpa, POKIAaeMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPAIIHSL.

Okosnoruyeckas CTpykTypa nonyiasuuu. OLeHka YuCIeHHOCTH MOMyIsIIUK. JnHaMuKa Nonyssauuu U eé
perymsanus. buotndeckuii moteHnuan nomynsuud. MoJenupoBaHue ITWHAMUKK momynsuuud. Kpuble pocrta
YUCIIEHHOCTH monyisiiuu. KpuBble BbDKMBaHUA. Perymsiius 4YuMCICHHOCTH MNONYJISUU: poib (PaKTopoB,
3aBHUCSILUX U HE 3aBUCALINX OT IJIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BuAoB (r- u K-crparerun).




[TonsiTue 00 sKomormueckoi HUIIE BHaa. MectooOuTaHue. MHOTOMEpHass MOJIETb 3KOJIOTHYECKOU
Humm J[x.M. XatunHcona. Pazmepsl sxonorudeckoit Hui. [loTeHmanpHas u peaqin3oBaHHas HULIH.

Bun kak cucrema momymsiuil. Apeansl BUIOB. BUAbl U UX JKU3HEHHBIE CTpATETUU. DKOJOTHYECKHE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPALUi )KUBOTHBIX. buonornyeckue MHBa3uM 4y>KepPOTHBIX BUIOB.

JdemoHcTpanuu

IToprper: Ix. . XaT4ynHCOH.

Tabmuiel U cXeMbI: «DKOJIOTUYECKUE XAPAKTEPUCTUKH MOMYISII, «lIpocTpaHCTBEHHAs CTPYKTypa
nomymsinuny, «Bo3pacTHble TUpaMUIbl TOMyIIuun», «CKOPOCTh 3aceleHHs TOBEPXHOCTH  3eMIH
pa3IMYHBIMH OpraHuzMaMny, «Mojeinb sxonoruueckoit Humu Jix. M. XaTunHcoHay.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JladopaTropnas padora «IIpucnocoOeHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. Iko0J10THA CO001IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoieHos u ero crpykrypa. CBsizu MeXay Opranu3mMamu B OMOIIEHO3E.

Okocuctema kak OTKpbiTas cuctema (A. Jk. Tencnu). DyHKIMOHANBHBIE OJIOKH OPraHU3MOB B
9KOCHCTEME: TPOAYIEHTBI, KOHCYMEHTBI, peAyleHThl. Tpodudeckne ypoBHH. Tpodudeckue Lenud U CETH.
AlGuotnueckue 0JI0ku dKocucTeM. [10YBBI M WIIBI B dKOCHCTeMax. KpyroBopoT BEIIECTB W MOTOK SHEPTHUU B
HKOCUCTEME.

OcHOBHBIE TIOKa3aTeNU HKOCHCTeMBbI. broMacca W MpOAyKIus. OKOJIOTHMYECKHe MUPAMUJIBI YHCET,
OMOMAacchl U DHEPIHH.

Junamuxa  skocucmem.  Kamacmpoguueckue  nepecmpouixu.  @Puykmyayuu.  HampapieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBUUHBIE M BTOPUYHBIE CYKIIECCUM M WX TPHYUHBI.
AHTpOIIOTeHHbIE BO3ACHCTBHUS Ha cykieccud. KnmmakcHoe cooOmiectBo. buopasHooOpazue u moiIHOTA
KPYTrOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIe IKOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKOCUCmeMbl MOpeli U OKeaHos. IDKOCUCmeMbl
MYHOPp, 71eco8, cmeneli, nyCmbultb.

AHTpPOIIOTEHHBIE HKOCUCTEMBI. ATpOdKOCcHCTeMa. ATpOleH03. Pa3nnuus Mexay aHTPONOTEHHBIMU U
MIPUPOTHBIMH SKOCHCTEMaMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI —ypOoskocucteM. [lopoackas ¢uopa u  dayHa.
CunaHTpomnu3anus ropojackod (ayHbl. buomormueckoe M XO3SMCTBEHHOE 3HAYEHHE arpoOdKOCHCTEM U
ypOOIKOCHUCTEM.

3aKoHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aWMOJCHCTBUN OpPraHU3MOB B JKOCHCTeMax. Ponb
KackaoHoeo aghgexma u 6udog-30upuxamopos (Kuouesvix 6udos) 6 QOYHKYUOHUPOBAHUU IKOCUCTIEM.




IlepeHoc sHEpruM M BEMIECTB MEXKAY CMEKHBIMH YKOCHUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJIALNN U
HKOCHUCTEM B YCIIOBUSAX €CTECTBEHHBIX U AHTPOIOT€HHBIX BO3/IEHCTBUI.

Mexanuzmol  6030eticmeus  3aepA3HeHUll PA3HbLIX MUNOE HA CYOOP2AHUBSMEHHOM, OpP2AHU3MEHHOM,
NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHAX, OCHOBbL IKOJO2UUECKO20 HOPMUPOBAHUS AHMPONOLEHHO20
6030elicmeus. MeTo0J0TUsl MOHUTOPUHIa €CTECTBEHHBIX M AaHTPOIIOI'€HHBIX 3KOCUCTEM.

JdemoHcTpanuu

IToprper: A. JIx. Tencnu.

Tabmuubt u cxembl: «CTpyKTypa OnoneHo3a», «KOCUCTEMa ITMPOKOIMCTBEHHOTO Jiecay, «IKOcHUcTeMa
XBOWHOTO Jjeca», «DyHKIMOHAIbHBIC TPYIIBl OPraHU3MOB B 3KocHcTeMe», «KpyroBopoT BemIecTB B
skocucteme», «llemm mnuTaHus (macTOMINHAs, JAETPUTHAs)», «OIKOJIOTMYECKas NUpaMUia YUCel»,
«DKoJorHuecKas nupamuaa Ouomaccel», «IKoJorHyeckas nupamuaa sHeprum», «OOpa3oBaHue 00J0Tay,
«[lepBuunast cykueccus», «BoccraHoBieHue nieca mociie moxapa», «IKOCHCTEMa 03epay, «ATPOICHO3Y,
«KpyroBopoT BeniecTB U MOTOK SHEPTHH B arporeHosey, «[Ipumepsl ypOboskocuctem».

Ob6opynoBaHue: repbapuu pacTeHUil, KOJUIEKLIMM HACEKOMbIX, dydeia NTUL U 3Bepeid, repOapuu
KYJBTYPHBIX U AUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydeHne u onrcaHue ypooIKOCHCTEMBD.

Jladboparopnasi pa6ora «M3ydeHue pasHooOpa3usi MEJIKUX IMOYBEHHBIX WICHHCTOHOTUX B Pa3HBIX
HKOCHUCTEMAX ).

IKCKypeusi «DKCKypcusi B TUIIMUHBINA OuoreoneHo3 (B 1yOpaBy, Oepe3HsK, eTbHHUK, Ha CyXOJOJIbHBIN
WJITU TIOMMEHHBIN JIYT, 03€PO, O0JIO0TO)».

IKekypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanbHas IKocHcTEMA

buocdepa — obmerianerapras 060104Kka 3eMid, TJ€ CYIIECTBYET WK CyILIeCTBOBaa *KHU3Hb. Pa3BuTne
npenacraBieHuii o 6mochepe B Tpyaax 3. 3rocca. Yuenue B. WM. Bepuaackoro o Ouocdepe. OGnactu
ouocdepsl u e€ cocras. JKupoe BemiecTBo Onocdeps! 1 ero GyHKIUH.

3aKOHOMEPHOCTH CcyIecTBOBaHUS O6uocdepsl. OcobeHHOCTH OMochepbl KaK ri1o0anbHON 3KOCHUCTEMBI.
Junamuyeckoe paBHoBecue B Ouochepe. KpyroBopoTsl BemecTB M OMOreOXMMHUYECKHE LUKIBI (yriaepona,
azota). PutmMmuuHoCTh siBNeHMit B Gnocdepe.

3onanbHOCTE Ouocheprl. [lonstne o Ouome. OCHOBHBIE OWOMBI CYIIW: TYHIpA, XBOWHBIC Jieca,
CMEIIaHHblE ¥ MIMPOKOJIMCTBEHHBIE Jeca, CTENH, CAaBaHHBI, MYCTBIHU, TPOINMYECKHE JIeCa, BBICOKOT'OPBSI.
Knumar, pacTutenbHbli U 5KUBOTHBIM MUP OMOMOB CYIIIH.

CrtpykTypa v QyHKIHUS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOT0 MOTeHIIHAaNa U OMOCPepHbIX (QYyHKIUI.

JleMoHCcTpPaLun




[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuner u cxemsl: «'eocdepsr 3emny», «KpyroBopor asora B npupojae», «KpyroBopor yriepoja B
npupojae», «KpyroBopoT kuciopoga B mpupozae», «KpyroBopor Boabl B mpupozae», «OCHOBHbIE OHOMBI
cymny», «Knumatuueckue nosca 3eminy», «Tynapa», «Taitra», «Cmemannbiii aecy, «1IlupokonncTBeHHBIH
necy, «Crenby, «CaBanHay, «IlycTbiHay, « Tponudeckuii gec.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeK 1 OKpYKaOIIAs cpeaa

DKONOTHYecKe KPU3UChI M WX TNPUYWHBL. BosneiicTBue denmoBeka Ha Ouocdepy. 3arps3HeHHE
BO3JIYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsisHEHUE BOAHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Paspymienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue kiuMmara.

AHTpPONIOTEHHOE BO3JCHCTBUE HA PACTUTENbHBIA M >KUBOTHBIA MHUp. OXpaHa pacTUTEIBHOTO H
JKUBOTHOTO MHpa. OCHOBHBIE TPUHIUIIBI OXpaHbl pupoabl. Kpacubsie kauru. Ocobo oxpaHsemMbie PUPOIHBIE
tepputopuu (OOIIT). borannueckue cajpl ¥ 300JI0THYECKUE TAPKH.

OCHOBHbIE TIPUHUMIIBI YCTOMYMBOTO pPa3BUTHS  4YEJIOBEUECTBAa U MNpUpoAbl. PanumoHanbHOE
MPUPOIONONIB30BaHUE M COXpaHeHHe Ouonornyeckoro pasHooOpasus 3emuu. OOmme 3aKOHOMEPHOCTHU
rII00aTBHBIX KOJOTHIECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOTI'O KPHU3HCA U €T0 BEPOSTHBIC TIOCIICICTBHS.

Pa3ButHe METOIOB MOHUTOPMHIA pPa3BUTHUSA OMACHBIX TEXHOTCHHBIX MpolreccoB. Cucmemmuobie
uccnedosanus nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCNOCOOHOU 3Hepeemuxe. buonosuueckoe
pasHoobpaszue u oOuopecypcvl. Hayuonanvhvle ungopmayuorHvle cucmemvl, obecneuusaoujue 00OCMyn K
ungopmayuu no cocmosiHulO OmoenvbHulX 6u008 u dKkocucmem. OcCHOB8bI IKOpeabunUmMayuu 3KOcCucmem u
€cnoco606 60pb0OBI ¢ buonospescoeHusMU. PexoncmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: «3arpsisHeHne aTMocheps», «3arpsi3HeHue ruapochepb», «3arps3HEeHHE MOYBBIY,
«[TapHukoBslii 3¢ dexr», «Ocodo oxpaHseMble IPUPOAHBIE TEPPUTOPUNY», «MOJeNN yIpaBIsIeMOro MUPay.

O6opynoBanue: otorpadun oXpaHseMbIX pacTeHUH U )KUBOTHBIX KpacHolt kauru Poccuiickoit deneparuu,
KpacHoit kuuru pervosa.

TemaTuueckoe MIaHUPOBAaHUE pa3padOTaHO ¢ y4€TOM paboyei mporpaMMbl BOCIUTAHUS.




TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosauuecTBo 4acoB
Ne m/m HaumeHoBaHue pa3/iesioB U TeM KonTpoanubre
NporpamMmMsbl Bcero IIpakTnyeckne padoThl
padoTshI
1 buonorus kak Hayka 1
2 JKuBbIe cCHCTEMBI M X U3yYEHHUE 2
3 buonorus kietku 2 0.5
4 XuUMHUYECKasi OpraHUu3aIus KJICTKA 10 1
9) Crpoenve u GyHKINHU KICTKU 8 1 2
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KIIETKE
7 I‘I"aCJ'Ie,I[CTBeHHaH uH(bOpMaIUs U peann3aius 9 05
e€ B KJIIeTKe
8 JKu3HEHHBIN UK KIETKA 6 1
9 CtpoeHue u QyHKIIMH OpraHu3MOB 17 1 1.5
10 Pa3mHOeHue 1 pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 2 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'enernka yenoBeka 3 0.5
15 CenekIusi OpraHu3MOB 4 1 1
16 broTtexHomorus U CHHTETHYECKast OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 13




11 KITACC

KoaudecTBO 9acoB

Jl:‘fn HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl Beero KoHTpoabHbIe IpakTiueckie pagoThi
padoThI
1 3apox/ieHUe U Pa3BUTHE 3BOIOIMOHHBIX 4
NpeCTaBICHUN B OMOJIOTHH
2 MukposBoTIOIUs U €€ pe3yabTaThl 14 2
3 MaxkposBotroIus u €€ pe3yiabTaThl 6 1
4 [IpoucxoxaeHne U pa3BUTUE )KU3HU Ha 3emiie 15 1.5
5 [IpoucxoxaeHue yenoBeKa — aHTPOIIOTCHES 10 1
DKOJIOTHSA — HayKa O B3aUMOOTHOIIIEHUSX
6 OpPraHW3MOB M HaJIOPTaHU3MEHHBIX CHUCTEM C 3 0.5
OKpYKarollel cpeon
7 Opraau3mel 1 cpefia OOUTaHHS 9 1.5
8 DKOJIOTHS BUJOB U TIOITYJISIIIAIA 9 0.5
9 DKoJorusi coo01IECTB. DKOJIOTMUECKUE CUCTEMBbI 12 1 0.5
10 bruocdepa — riobaibHas SKOCUCTEMA 6
11 YenoBek U OKpysKarolas cpeaa 6
12 Pe3epBHOE Bpems 8 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 7.5

JOKYMEHT NOANMUCAH 3JEKTPOHHOU NOANUCHIO

- HOAJIMHHOCTD JOKYMEHTA NOATBEPX/IEHA.
w IIPOBEPEHO B IIPOTPAMME KPUIITOAPM.
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