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HOACHUTEJIBHAASA 3AIIMCKA
Pabouas mporpamma no npeamerty «buonorusi» Ha 2023/24 y4ueOHbIit ro s
oOyuaromuxcsa 10-11-x knmaccoB MBOY COIL Ne 6 pazpaboTana B COOTBETCTBUU
C TpeOOBaHUSAMU CIEAYIOIIUX JOKYMEHTOB:
1. ®enepanbubiii 3akoH 0T 29.12.2012 Ne 273-03 «O6 o6pa3zoBaHuu B
Poccuiickon @enepanum».
2. llpuka3z Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaenun lopsaka
OpraHu3alliy U OCYLIECTBIEHUSI 00pa30BaTENbHOMN IESITEIbHOCTH IO OCHOBHBIM
o011eo0pa3zoBaTeIbHBIM NPOrpaMMaM — 00pa30BaTEIbHBIM POrpaMMaM
HA4YaJIbHOTO OOIIEro, OCHOBHOI'O OOILIETO U CPEAHEro 00IIEro 00pa3oBaHUs.
3. @expepanbHbI rocyJapcTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT CPEIHETO
oO1iero oOpazoBaHusl, YTBEPKACHHBIN prkazoM MuHnpocsemnienust Pocuu ot
12.08..2022 No732 nnsi X KJ1accoB 00pa30BaTeNIbHBIX OpraHU3aIU.
4. CII 2.4.3648-20 «CanuTapHO-31IUAEMHUOJIOTUYECKUE TPEOOBAHUS K
OpraHu3alysaM BOCIIUTAHUS U O0yUYEHUs, OT/IbIXA U 03[IOPOBJICHUS JACTeH U
MOJIO/ICKHY, YTBEPKJACHHBIC TOCTAHOBICHUEM TJIABHOT'O FOCYAaPCTBEHHOIO
canutapHoro Bpada Poccum ot 28.09.2020 Ne 28.
5. CanlluH 1.2.3685-21 «I'urneHnveckue HOPMaTUBBI U TPEOOBAHUS K
oOecrieueHuto 6e30nacHOCTH U (WiIM) 0€3BpEeTHOCTH JIs YesioBeka (GakTopoB
Cpelibl OOMTaHUs», YTBEPKICHHbBIE MOCTAHOBIIEHUEM TJIaBHOTO CAHUTAPHOTO Bpaya
ot 28.01.2021 Ne 2.
6. Ilpuka3z Munnpocsemenus oT 20.05.2020 Ne 254 «O06 yTBepxaeHUU
denepanbHOro nepeyuHs y4eOHUKOB, TOMYIIEHHBIX K HCTIOJIb30BaHUIO TIPU
peanu3anuy UMEIOIUX rOCyIapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTeIbHBIX
IpOrpaMM HAyaJbHOTO OOIIETro, OCHOBHOTO 00IIIET0, CPEAHETO OOIIETO
o0pa30oBaHus OpPraHu3aIsIMH, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO
JEeSTETHBHOCTDY.
7. Tlpuxaz Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «O06 yTBepKaeHUH
dbenepanbHON 00pa30BaTEIIHFHON MPOrPaMMBI CPETHET0 OOIIEro 00pa30BaHMM
(®OIT COO).
8. Konnenuus npenogaBanus yueOHoro npeamera «buonorus» B
obmreoOpaszoBaTenbHBIX opranu3anusx Poccuiickont @eaepannu, peann3yromnmx
OCHOBHBIE 00pa30BaTeIbHBIE MPOTPaMMEI (0100peHa pemeHneM (eneparbHOro
y4eOHO-MEeTOUYECKOro 00BEAMHEHHUS 0 0011eMy 00pa30BaHuI0, TPOTOKOI OT
29 anpens 2022 1. Ne2/22).
9. Konuenmus sxojgoruueckoro o0pa3zoBaHus B cucTeMe oOIIero oopa3oBaHus,
(omoOpena pemrerreM (eaepaTbHOrO YIeOHO-METOMIECKOT0 O00BEAUHEHHUS 110
o0mieMy 00pa3oBaHuIO, MPOTOKOI OT 29 ampenst 2022 1. No2/22).
10. TIpumepnas pabodasi mporpaMma 1mo 6uoaoruu A 5S—9-x KIaccos.
11. OcnoBHas o01eo0pa3oBareibHas MporpaMMa OCHOBHOTO OOIIEro
obOpazoBanus MbOY COII Ne 6 r. KypuaroBa
12. Tlonoxenue o padoueii mporpamme MbOY COIII Ne 6.
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VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs u3yudenus (10-11
KJIACChI) SIBJSIETCS OAHUM M3 KOMIIOHEHTOB MpeAMETHON oOmnactu «EcTecTBeHHO-
HayuHble npeametb». CorimacHo mnonoxenuasm OI'OC COO npodunbHbIe
y4yeOHbIe MPEeIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepeHnpanu  0O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
MPU3BaHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeHUM MPodeCCUOHAILHBIM U BBICIITUM 0Opa3oBaHueM. B To ke Bpems
KOKIbIM M3 JTUX Yy4yeOHBIX NPEIMETOB [OJDKEH OBbITh OpPUEHTUPOBAH Ha
OPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOLIUX
3a/lay, CBA3aHHBIX C MpodopueHTanueil o0ydaromMuXcss U CTUMYJIMPOBAHHEM
UHTEpeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3aHHOIO C OHOJIOTHEl,
MEIUIMHOM, SKOJIOTUEHN, TICUXO0JIOTUEH, CHOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydeOHomMy mpenmery "buosnorus" na€r mpeacraBlieHHE O
HeNMM M 3ajadax u3ydeHus ydeOHoro mpenvera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEP)KAHUE, €T0
CTPYKTYpPHpOBaHHE TIO pa3ieliaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHyeT TMOCJIe0BATeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana c y4&Tom
MEXIPEIMETHBIX M BHYTPHUIIPEJAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3pAcCTHBIX OcoOeHHOocTel oOyuvaromuxcs. B mporpamme mo Ouosoruu
peanu3oBaH MPUHLHUII TPEEMCTBEHHOCTH C HW3y4YeHHUEM OHOJIOTMM Ha YypOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Oiarojaps 4YeMy MPOCMAaTpUBaeTcs
HANPaBJICHHOCTh Ha  TMOCJENyIolee pa3BUTHE OHMOJIOTHYECKUX  3HAHUM,
OpUEHTUPOBAHHBIX Ha (POPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIICHUS, TMPEACTaBICHUN O 370pOBOM 00Opasze >KM3HU, Ha
BOCITUTaHHE OEPEKHOTO OTHOIICHHS K OKpYXKaroIleld NpupogHor cpeae. B
nporpaMMme o OMOJOTHMU Tak)Ke IMOKa3aHbl BO3MOXKHOCTH Y4eOHOTO MpeameTa
«buonmoruss» B peamuzamuu  TpeboBanuit PI'OC COO kK T1UIAHHPYEMBIM
JUYHOCTHBIM, METAlpeJAMETHBIM M TPEIMETHBIM pe3yJibTaTaM OOydeHHs U B
(OpMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JIEATEIBHOCTH
Oo0yyarouMxcs MO OCBOCHUIO COJAEpKaHMSI OHOJOTHYECKOro oOpa3oBaHHs Ha
YPOBHE CPEIHETO 00IIero 00pa3oBaHuUs.

VYyeOnpiii npeamer «buonorus» Ha ypoBHE cpeaHero o0mero oopa3oBaHuUs
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha
pacimiMpeHue U yriayOieHue 3HaHUW O0OydYaroIlMXCsl O KUBOM NMPHUPOIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOM OHOJOTHH, SMOpPUOJIOTUM W OHOJIOTUU Pa3BUTHS,
IE€HETHKH, CEJIEKIIMU, OMOTEXHOJIOTUH, FIBOFOUOHHOTO YUYEHHS U SKOJIOTHH.

N3yuenune yueOHoro mnpeamera «buosorus»» Ha YINIyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha IOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOJIYYEHUIO
Ouonornyeckoro  oOpa3oBaHMs B By3aXx M OpraHM3alusX  CpPEIHEro



npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro COAEpX aHUs COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX TpPU HU3YYEHUU  OO0y4YaIOIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHX Pa3esioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3TH 3HaHMSA TNOJYy4arOT pa3BuTHe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me€ 4YeJloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KAK OPUEHTUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takxke HMHTErpamust OMOJIOTMUECKMX 3HAHHUNA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJYUYEHHBIMU OOYYAIOUMMHUCS TPH U3YYCHHUH
($u3MKU, XUMUHU, Teorpapuu U MaTEMaTHKU.

CtpykTypa mnporpamMmmbl 1o yueOHOMYy mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIOLMOHHBIA TMOAXOJIbl K M3YyYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, SBOJIIOIMHA OPraHMYECKOTr0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OHMOJIOTHH, SMOPHUOIOTHU U
OMOJIOTUN DPA3BUTHUSA, T€HETHUKUA U CEJICKI[MU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, aKTyaIM3UPYIOTCS 3HAHMUS OOy4alomuxcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kimacce wu3yyaroTcs SBOIIOLHUOHHOE
y4eHHe, OCHOBBI HKOJIOTHUHU U yueHue o ouocdepe.

VYyeOubii  mpeamer  «buonorusi»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0oOy4JaromMuMHCs OMOJOTUYECKUX TEOPUH M 3aKOHOB, UJIEH, MPUHIIUIIOB U MPaBUJI,
JIe)KaIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTAX KIETKH, OpraHu3Ma, MOIMYJISIUH,
OMOIIEH03a, 9KOCUCTEMBI, O BBIIAIOIIMXCA HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTHH, IPUKIIAJHBIX aCMeKTaxX OWONOTHYeCKuX 3HaHui. Jlis
pa3BUTUS M TOJAEpXKAHUS HHTepeca OOydaromMXcsi K OHOJOTHMM Hapsay co
3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHaja B COACpPNKAHUU MPOTPAMMBbI
1o OMOJIOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEW CTAHOBJIECHUS U PA3BUTHS
TOM WJIM WHOW 005acTH OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX U 3apyOEeKHBIX
YU€HBIX B PELICHUE Ba)KHEHIINX OMOJIOTHUECKUX U SKOJIOTMUECKUX MPOOIIEM.

Pabouas mporpamma ydebGHOro mpenmera «buomorus» Ha ypoBHE OCHOBHOTO
obmiero oOpa3oBaHUsl OPHEHTHPOBAHA Ha pealu3alldio B LIEHTpEe 0Opa3oBaHMS
€CTECTBEHHOHAYYHOM W TEXHOJIOTUYECKOM HampasiieHHocTerd «Touka pocTay,
co3ganHoro Ha 0aze MBOY «Cpennsst oOmeobpazoBarenbHas 1mkosa Ne6y T.
KypuaTtoBa ¢ 1enpio pa3BUTHAY  OOy4YaroOIIMXCS  €CTECTBEHHOHAYYHOH,
MaTeMaTu4ecKoil, H(HOPMAIIMOHHON IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO
Y KPEaTUBHOI'O MBIIUICHHS, COBEPILIEHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOU U



TE€XHOJIOTUYECKON HAMpPaBIE€HHOCTH, a TaKXKe JUIsl MPaKTUYECKOH OTpadOTKU
y4eOHOro Matepuaia rno yueOHsIM npeameram «buonorusy, «Xumusn», «Puznkay.

Nzyuenne npeamera «buonorus» B gactu GopMUpOBaHUS Y 00yUarOMIUXCS
HAay4YHOT'O MHUPOBO33PEHMS, OCBOCHHUS OOIIEHAYyYHBIX METOJO0B (HaOIIoAeHHeE,
U3MEpEHHEe, OKCIEPUMEHT, MOJCIMPOBAHNE) TMPOUCXOIUT C MPUMEHEHUEM
aHaJOroBOro U UG POBOTro 000pyAOBaHUS 1IEHTpa «Touka pocTay.

Hcnonr3oBanue o6opyaoBanus neHTpa « Touka pocTa» mpu peann3anuu
naraoi Ol mo3BossieT co3aaTh yCIOBUS:

* ISl pacIIMPEHUs COJEPIKAHUS IKOJIHHOTO OMOJIOTHYECKOT0 00pa30BaHMs;

* JUIA TIOBBINICHUS TO3HABATEIBLHOW AKTMBHOCTH OOYyYaOIIUXCS B
€CTECTBEHHO-HAayYHOH 001acTH;

* IS pa3BHUTHUSA JUYHOCTH peOEHKa B Mpoliecce o0ydeHus: OMOIOTHH, €T0
CITOCOOHOCTEH,

(dbopMHUpPOBaHUS U YIOBICTBOPECHUS COIIUATBLHO 3HAYMMBIX HHTEPECOB U
OTpeOHOCTEH;

* I paboThI ¢ OJapPEHHBIMU IITKOJIBHUKAMU, OpPTraHU3alliy UX Pa3BUTHUS B
pa3IUYHBIX 00JacTAX 00pa3oBaTEILHON, TBOPUECKON JAEATEITLHOCTH.

[Tpumensiss 1udpoBbie 1a0OPAaTOPUM HA ypOKax OHMOJIOTHH, YdYalIuecs
CMOTYT BBITTOJIHUTh MHOXECTBO JIAOOPATOPHBIX padOT U IKCIIEPUMEHTOB 10
IpOrpamMMe OCHOBHOM IIKOJIBI.

Lenp uzyuenust yuebHoro npeamera «buosorus» Ha yrayOa&éHHOM ypOBHE —

OBNIAJICHHE  OOYYAalONIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATBHON
OpraHM3allMd JKUBBIX CHCTEM pa3HOTO paHra W TPHOOpETCHHWE YMEHUH
WCTIONB30BaTh ATH 3HAHUS B (POPMHUPOBAHUU HMHTEpEca K ONpeneiIEHHON o0macTH
npoeCCUOHANILHON JIeATEeIIbHOCTH, CBS3aHHOM ¢ OWOJOTHMEH, WIW K BBIOOpY
y4eOHOT0 3aBeICHUS JUIS TIPOJIOKEHUST OMOJIOTMYECKOTO 00pa30BaHMS.

JlocTwkeHrne T1ienmu  wW3ydeHuss ydeOHoro mpeamera «buornorus» Ha
yIITyOJIEHHOM YpOBHE 00€CIIEUMBACTCS PEIICHUEM CIICTYIONIUX 3a/1a4:

OCBOCHHE OOYYAIOMIMMUCS CHUCTEMBbI OMOJOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHIICTIIHUIX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBUJIaX, COCTABJISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHPA; O
CTPOCHHHM, MHOTO00pa3Wd M OCOOCHHOCTSAX OHOJIOTHYCCKHX CHCTeM (KJIeTKa,
OpraHu3M, MOMyJISINs, BUI, OMOTeoleH03, Onocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

O3HAKOMJICHHE OOYyYalIMUXCS C METOJAMH TO3HAHHS >KUBOW MPHUPOIBI:
MCCJIEIOBATEIhCKUMHU ~ METOJaMU  OHMOJOTHYECKUX HAayK (MOJICKYISAPHOU W
KJIETOYHON OMOJIOTUH, HSMOPHOJIOTUM W OHOJIOTMHM pa3BUTHS, TEHETHKH U
CENICKIINU, OWOTEXHOJOTHH H CHHTETUYECKOW OHOJIOTHH, TAaJICOHTOJIOTHH,
DKOJIOTHH);  METOAaMH  CaMOCTOSITEIBHOTO  TIPOBEJICHUS  OMOJOTHYECKUX



uccinenoBaHuii B yabopatopur W B npupoae (HaOmrojeHue, U3MEpEeHue,
AKCTIEPUMEHT, MOJICIIMPOBAHMUE);

OBJIajiIcHUE OOYyYaloIUMHCS  YMEHUSIMU: CaMOCTOATENIbHO  HaXOJUTh,
aHAJU3UPOBATh M HCMOJb30BaTh OMOJIOTHYECKYIO HHGPOPMAIMIO; MOJbh30BAThHCS
OMOJIOTUYECKON TEPMHUHOJIOTHEN W CUMBOJIMKOH; YCTaHaBIMBATHb CBSA3b MEXKIY
pa3BuUTHEM OHOJIOTHM M  COLMAIBHO-JKOHOMHYECKUMH U  IKOJOTUYECKUMU
npo0jemMaMu 4YeJOBEYECTBa; OLIEHUBATH IOCIEACTBHS CBOEH JEATEIBHOCTH IO
OTHOIIIGHUIO K OKpYXaIIIeld NpUPOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBI0  OKpPYXAIOLIUMX JIIOJIeH; OOOCHOBBIBAaTH U  COOJIIOJIaTh  MEpHI
npoduIakTUKu WHOEKIUMOHHBIX 3a00JICBaHUM, MpaBUia TOBEJICHUS B MPUPOJAE U
oOecrieyeHusi 6€30MaCHOCTH COOCTBEHHOM >KU3HEIEATEIBHOCTH B YpE3BhIYANHBIX
CUTyallusiIX TMPUPOAHOTO U TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBpPEMEHHBIEC HayYHbIE OTKPBITHSI B 00J1aCTH OUOJIOTUH;

pa3BuUTHE y OOyYaIONIUXCS UHTEIIEKTYabHBIX U TBOPUYECKUX CITOCOOHOCTEM
B TMPOIECCEe 3HAKOMCTBA C BBIIAIONIMMUCS OTKPBITHSIMU M COBPEMEHHBIMH
UCCJICJIOBAaHUSAMU B OWMOJIOTUM, pEIIaeMbIMU €10 MpodJieMaMu, METOJ0JIOTHeH
OMOJIOTUYECKOTO UCCJIeI0BaHNUA, MIPOBEACHUS AKCTIEPUMEHTATIBLHBIX
UCCJICJIOBAaHUM, PEIICHUs OUOJIOTUYECKUX 3aja4, MOJICTUPOBAHUS OUOJIOTHUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIHUTaHUE Y 00y4aronIMxcsi IEHHOCTHOTO OTHOIICHHS K *KUBOM MpHUPOJIE B
IIEJIOM U K OTACNIBbHBIM €€ 00BEKTaM U SBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOM,
TeHEeTHYECKOW TpaMOTHOCTH, OOIIe KyJbTyphl TOBEACHHS B TMPUPOJIE;
MHTETpaIlii €CTECTBEHHO-HAYUHBIX 3HAHUII;

npuoOpeTeHne  00y4yaroMMUCA ~ KOMIIETEHTHOCTH B pallMOHAIBHOM
IPUPOJIOTIONIH30BAHUN (COOMIOCHUE TMPABUII TOBEACHUS B TMPUPOJE, OXPaHbI
BUJIOB, SKOCHCTEM, OHMOC(ephl), COXpAaHEHUH COOCTBEHHOTO 3/I0POBBS U 370POBbS
OKpYXXaromux Jojed  (coOmogeHuss Mep nOpodrIakTuku — 3a00JeBaHUM,
oOecrieueHue 0OE30MACHOCTU IKU3ZHENEATCTFHOCTH B YPE3BBIYANHBIX CUTYyAIHIX
MPUPOJTHOTO M  TEXHOTEHHOTO  XapakTepa) HA OCHOBE HCHOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUH U YMEHUH B TIOBCETHEBHOM JKU3HU;

co3JaHWe  YCJIOBUH  JJIS  OCO3HAHHOTO  BbIOOpa  0OydYaronuMmucs
WHAUBUYaJTbHON oOpa3oBaTeIbHON TPACKTOPUH, CITOCOOCTBYIOIICH
nocieaymnemMy npodecCHOHAIBHOMY CaMOONPEIEIICHHIO, B COOTBETCTBUU C
WHJMBHUIYaJbHBIMA UHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OO6miee uncIo 4acoB, OTBEICHHBIX HA M3yYCHHE OWOJIOTHH Ha YTITYyOJICHHOM
YpOBHE cpeHero obmero oopa3zoBanms, coctariser 204 vaca: B 10 kimacce — 102
yaca (3 yaca B Heento), B 11 kimacce — 102 vaca (3 yaca B Heleo).

Ot6op opraHuzalMoOHHBIX (HOPM, METOJOB U CPEACTB OOYyuYEHHUS] OUOJIOTUU
OCYULIECTBIISIETCS. ¢ Y4E€TOM cHeuu(PUKH ero coaep’KaHus U HAIpPaBIECHHOCTH Ha



OpOAODKeHNE  OMOJIOTHYeCKOro 00pa3oBaHUS B OpraHH3aAlUsIX CPETHETO
po¢eCCUOHANILHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTeNBHBIM YCIOBUEM MPU 00YUYEHUU OUMOJIOTUU HA YIiyOJIEHHOM YPOBHE
SBIIICTCS TIPOBEJEHUE JTa0OPATOPHBIX M TMPAKTHUECKHX padoT. Takke ydacTue
OoOy4JarommXCcs B BBITOJHCHUM MPOCKTHBIX M YYEOHO-UCCIIENOBATEILCKUX PalOoT,
TEMaTUKa KOTOPBIX OMNPEACISICTCS  YYUTEIIeM Ha OCHOBE  MMEIONTUXCS
MaTepHATBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUEHUSA

[IpakTnyeckass yacTh y4eOHOTo coOJEpXaHHUs NpEIMETa yCHJIEHA MaTepUalbHO-
TEXHHMYECKOM 0a3oi meHTpa «Touka pocTa», HCIONB3YEMOTO I peaau3aluu
o0pa30BaTENbHBIX POTPAMM B PaAMKaX MPENogaBaHus OUOJIOTHH.

10 KVIACC

Conepxxanue mporpaMMmsbl, BBIAECIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoM utorosoit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi OMoJIOTUS — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3zBUTHUs
Ouonornu.  buonmornueckue  Hayku W H3ydyaeMble ~UMH  TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJioruy.

3HavueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTuHbl Mupa. Ilpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHH B
MPAKTUYECKON JIESATEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIHMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdeMoHCcTpamuun

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
W. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuielr u cxembl: «CBsi3b OMOJOTMU C APYTMMH Haykammy», «Cucrema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKuBble cucTemMbl Kak mpeaMeT u3ydeHuss Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IWHCTBO XHMMHUYECKOIO COCTaBa, JAUCKPETHOCTh U LEIOCTHOCTD,
CJIOXHOCTh W YIOPSJOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpraHU3aLMs,
CaMOBOCIIPOU3BECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBbIN, OpTraHU3MEHHBIM, MOIMYJISIHHOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHYeckmii), OmochepHuiii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHBIE TpHU3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIecTBOBAHHS
Marepuu. Hayku, n3ydaromine >KuBble CUCTEMBI HA PA3HBIX YPOBHSIX OPraHU3aLINH.

N3yuenue xuBbIX cucteM. MeTonbl Ouomormueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanue oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BbIOOpPKU U €€ TOCTOBEPHOCTD.
Pa3bopoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX



pe3yiabraToB. [IpyumHBI UCKaXXeHHWs pe3yabraToB JKcnepumenrta. [lonstue
CTaTUCTUYECKOI'0 TECTa.

JdemoHcTpanuun

Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBAa KUBOW MATEpUN», «YPOBHU OpPraHU3alMM >KUBOMN
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «MeTomsl
W3y4YCHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  mabopaTopHoe  O0OpyJOoBaHME IS TPOBEACHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.
IIpakTnyeckue padoThl (C MCMOIL30BaHUEM 000pyaoBaHus 1eHTpa «Touka

pocCTa ):

«Hcnons3oBaHue PA3JIMIHBIX METOAOB ITPU U3YUCHUUN KUBBIX CUCTCM).

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHASI €IUHMIIA >KUBOro. Kcrtopus
oTkpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOKEHHUS COBPEMEHHOM KIETOUHOMN
TEOPHHU.

Meronbl  MONEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, IuddepeHIHranIbHoe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHass MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCTpamuu

IToptpetsr: P. I'yk, A. Jleenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«Hcropust pa3BUTUS METOAO0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATBbHBIX KIETOK.

IIpakTuueckas padora «l3yueHne MeETONOB KJIETOYHON OWONOTHU
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTHPOBAHUE,
[ILIP)».

Tema 4. Xumn4yeckasi OpraHu3anus KJICTKU

XUMUYECKUA COCTaB KIETKH. Makpo-, MUKpPO- U YJIBTPaAaMHUKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpPWTENS, pearcHTa, y4acTHe B CTPYKTYpUPOBAHUH
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEecKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKU. buonornueckne mnonuMepsl. benku.
AMHMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OeiakoBoi MoJiekyibl. [lepBuunas



CTpyKTypa Oenka, MentugHas CBsA3b. BTopuuHas, TpeTHUYHAas, YETBEPTHUHAS
CTpykTypbl. JleHatypauus. CBoiictBa OenkoB. Knaccupukauus  Oenkos.
buonornyeckue pynkunn 0enkoB. [Ipuonsi.

YrneBoasl. MoHOCaxapuabl, TUCAXAPUIBL, OJUTOCAXAPUJIBI U ITOTUCAXAPUIBL.
O6mmii 1IaH CTpoeHHs W (PUBUKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruyeckue GyHKIMH YTIIIE€BOIOB.

Jlununel. ['mapodpunsHO-ruApOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpPaH — TEKy4eCThb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. Mectonaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Bunet PHK. ®ynkiun PHK B knetke.

Ctpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHBIE TIEPEHOCUYUKHU, UX (QYHKIIMH B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmomuxu, nPpomeoMuKHu.

CrtpykTypHas Ouoisiorus: OMoXuMuueckue U Onopu3nvecKue MCCiel0BaHus
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoiiekyl. Mooeruposarue
CcmMpyKmypuvl U QYHKYuLl OUOMONEKYN U UX KOMHIeKcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [Tomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
@. Conrep, C. [Ipy3unep.

Junarpammel:  «PacrnipeneneHre XHMUYECKUX JJIEMEHTOB B HEKHBOWU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEN.

Tabauubr u cxemsl: «llepuonnueckass Tabnuua XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHue MOJEKyJbl BOAbD», «BemiecTtsa B coctaBe opraHuzMoB», «CTpoeHue
MoJIeKynbl Oenka», «CTpyKTypbl OenkoBOW MOJIEKYIb», «CTpoeHue MOJIeKyl
yraeBoaoBy», «CTpoeHHE MOJEKYJ JUNuAoB», «HyKIEeMHOBBIE KHUCIIOTBDY,
«Ctpoenue monekyinsl ATOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuUE.

JlaGopaTopHblie padoThl (C MCIOJIL30BAHUEM 000pYyI0BaHUs 1IeHTpa «Touka

pocTa):

JlabopaTopHas padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlabopaTopHass  padora  «lcciemoBaHue — HYKJICHMHOBBIX  KHCIOT,
BBIJICJICHHBIX M3 KJIETOK Pa3TUIHbIX OPTaHU3MOBY.

Tema 5. CTpoeHne U PyHKIUM KIETKH




Tunsl KIETOK: JyKapuoTHYecKas U MpokapuoTudeckas. CTpyKTypHO-
(yHKIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue npokapuoTuyeckou kieTku. Kiaerounas cteHka OakTepuil u apxen.
OcoOEHHOCTH CTpPOEHHsI TeTepOoTpPO(HONM U aBTOTPOPHOW NPOKAPUOTHUECKUX
KJIETOK. MecTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKLIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTHYecKyl0 MeMOpaHy: MacCHUBHBIN
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIH
akTUBHBIA TpaHcnopT). llomynponunaemocts wmemOpanbl. PabGora HaTpuii-
KaJMEeBOT0 Hacoca. DHAOLMTO3: MUHOLUUTO3, (haronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa U QyHKIHH KIETOYHOW CTEHKH pacTeHUi, rpuOoB.

[utommazma. [uto3ons. Llutockenet. JIBrxenue muroriasmMbel. OpraHouibl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIBI KIETKH: DHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U GyHKIHUU. B3anumocBs3b
OJIHOMEMOpPaHHBIX OpraHou0B KieTkd. CTpoeHHe TPaHyJISIPHOTO PETHKYJIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHylispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenre u (GYHKIMH MUTOXOHIpUN W 1actul. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHOHJIOB KJIETKH. Pubocomsi. IIpomesicymounvie Quramernmat.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmsol. MBIIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kilemok. MukpoTpybouku. Kierodnsrit
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pecHHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Mmuxkpompybouxamu. Momopmsie 6enxu.

Anpo. O6osouka sApa, XpOMaTUH, KapUoIUIazMa, SJIpBIIIKH, UX CTPOCHUE U
bynakiuu. SAnepuprit 0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTep(azHOM sape. Idyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — TUCTOHBL. JluHamuxa s0epHou 00010YKU 6 Mmumo3se. HoepHbviil
mpauncnopm.



Knerounsie BximroueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK dYKapHOT
(pacTuTenbHOM, JKUBOTHOU, TPUOHON ).

JdemoHcTpanuun

IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuupl n cxembl: «CTpoeHHE SyKapUOTUYECKOM KIETKH», «CTpoeHue
KUBOTHOM  KiIeTKW», «CTpoeHne  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUMNY, «Aapo», «CTpoeHne NPOKAPUOTHUECKOU KIIETKI.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHKpPOIpENapaTbl PacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpEnapaThl 0aKTepuaIbHbIX KIETOK.

JlabopaTopHble M NpakTUyeckue padoThl (C MCIOIL30BAHUEM 000PYIOBAHUS
neHTpa «Touka pocra):
Jlaboparopnass padora «/3yueHHe CTPOCHUS KIJIETOK Pa3IMYHBIX

OpraHU3MOBY.
IIpakTnyeckas padora «3ydyeHre cBOMCTB KIETOYHON MEMOpPAHbBI.
JlaGopaTtopnas padora «VccrnenoBaHue IuiasMoiiM3a M JeIUia3Moiiu3a B

PACTUTENIbHBIX KIETKAX.

IIpakTnueckas  paGora  «l3ydyenwe  JBWIKEHUS  IUTOIJIA3Mbl B

PACTUTEIBLHBIX KIETKAaX).
Tema 6. OOMeH BellecTB M NMPeBPAIlleHUE JHEPTUH B KJIeTKe
AccuMuISIUA U TUCCUMUIIALINAS — JIBE CTOPOHBI MeTabonu3ma. Turmbsl oOMeHa

BEIIECTB: aBTOTPOQHBIA M TeTepOoTpOodHbINH. YyacTHe KHUCIOopoAa B OOMEHHBIX

nporeccax. JHepreTuyeckoe obecrnedeHue KkieTku: npespamenue ATD B

oOMeHHBIX Tpoueccax. DepMEeHTATHBHBIM XapakTep peakiUil KIETOYHOIrO

Merabonmm3ama. DepMEHTBl, WX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSI.

Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTraHWYECKUX KaTalu3aTopoB. benku-

aKTHUBATOPHl M OCIKU-MHTHOUTOPHI. 3aBHCUMOCTH CKOPOCTH (HePMEHTATUBHBIX

peakuuii OT pa3IuyHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnokcueenHvlll U oKcueeHHvl omocunme3 y Oaxkmepuil. Ceemocobuparowue
nuSMeHmul U NUSMeHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B MpoLEecce
doTocuaTe3a. CBeToBas U TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
Gpomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusiHue pa3nuuHbix (akTopoB
Ha CKOpOCTh (hoToCHHTE3a. 3HaueHne (HOTOCHHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAYCHHE XEMOCUHTE3A.

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U WX
UCIIOJb30BaHUE YEIOBEKOM. AHA’pPOOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30OYAUTEIN OOJIC3HEH.



AnpoOHBIE OpraHu3MBl. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHbI dTam. ['MHMKOIN3 — OECKUCIOPOAHOE PACILEIICHUE TITIOKO3HI.

buonoruyeckoe okucieHUE, WIKA KIETOYHOE AbixaHue. Poiab MUTOXOHIpHUil B
nporueccax ononornyeckoro okuciaeHus. [uknuyeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Onepeusi membpannozo epaduenma npomonos. Cunmes
ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. D(P(HEKTUBHOCTh SHEPreTUUECKOr0 OOMEHa.

JdemoHcTpanumn

Iloptpersr: Jx. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «DOTOCUHTE3Y, « IHEPreTHYECKU 00MeH», «buocuHTe3
oenka», «CtpoeHue pepMeHTa, «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYy/OBaHUE Jisi MPUTOTOBJIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.
JlabopaTopHblie padoThl (C MCTOJIB30BaHUEM 000pyI0BaHusl 1IeHTpa « Touka

pocTa):

JlaGopatopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopaTtopnas pabora «U3yuenue ¢epMEHTATUBHOTO paCHICTUICHUS
NEPOKCU/IA BOJOPOJA B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a».

JlaGopaTopHas padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U JBIXaHUS».

Tema 7. HacneancrBeHHass uHGOPMALUSA M PeaiM3alusa e€é B KJIeTKe

Peakuuu MatpuyHoro cuuresa. [IpyHIUIT KOMIUIEMEHTAPHOCTH B pEaKLUAX
MaTpUYHOTO CHUHTe3a. Peanuzanus HacienctBeHHON MHpopMaruu. ['eHeTHYeCKuin
KOJI, €ro cBoWcTBAa. TpaHckpunuuss — wmatpuudbiii cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTUNAPALIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 ayxapuomuuecrkoii kiemxke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptaeix PHK B OuocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanuwe amuuHOkucior. Ponas pubGocom B
OouocuHTese Oenka.

Cospemennvle npeocmagneHus o cmpoenuu 2enog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T€HOB y Ipokapuor. ['mmoresa
onepona (®. XKako0, XK. Mano). Monekynaprble MexaHuzmvl IKCNpeccuu 2eH08 y
sykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymsius 0OMEHHBIX
MpOLIECCOB B KieTKe. KileTounbiii roMeocTas.

Bupychl — HekineTouHble (OpMbI KU3HU U 00IUTaTHBIE Mapa3uTsl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepuodaroB. /KusneHHblll YUK




JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyusl, peeepmasa, uHmezpasa.

BupycHsbie 3a0oneBanusi yenoBeka, XKUBOTHbIX, pacTenuil. CIINJ, COVID-
19, coumanbHble 1 MEAULIMHCKUE TPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuwux maccusos («bigdata»)
CMPYKMYPHLIX OUos02uyeckux 0anHvlx. Hanomexuonoeuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocodvl 00CmasKu 1eKapcma.

JdemoHcTpanumn

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

Tabmuipl u cxembl: «buocunTte3 Oenkay, «['enHernueckuit koa», «Bupycs,
«bakrepuodarmny.

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbII MUKJ KJICTKHU

Knerounsrii nuki, ero mnepuonbl u perymsuus. Wartepdaza u murtos.
Oco0eHHOCTH TIpOlIecCcoB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[lpecuHTeTHuecKkuid  (MOCTMUTOTHYECKHM),  CHUHTCTHUYCCKUU U
MOCTCUHTETUYECKUH (IPEMUTOTUUCCKUI ) TIEpHOIbl HHTEP(DA3BI.

Marpuunsiii cunre3 JHK — perukanms. [Ipuaiunsr perumkanuu JJHK:
KOMIUIEMEHTapHOCTb,  ITOJYKOHCEPBATUBHBIA  CUHTE3, aHTUIIAPAIUICIBHOCTb.
Mexanusm perukanuu JJHK. Xpomocombl. Ctpoenue xpomocoMm. Temomepsl u

TejaoMepasa. XPOMOCOMHBIM Ha0Op KIETKU — KapuoTun. JIUIUIOUIHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omonoruuneie Xpomocombl. [losoBbie
XpPOMOCOMBI.

Henenue xinetkn — wMuTo3. CTraguM MHTO3a W MPOUCXOASIIME B HUX

npouecchl. Tunbl Muto3a. KapuokuHe3 ¥ HUTOKUHE3. BHOJIOTHYECKOE 3HAYECHUE
MHUTO3A.

Perynsamuss MUTOTUYECKOTO IMKJIA KIETKU. [Iporpammupyemas KieTodHas
rubesnp — arnomnTos.

Kierounoe smpo, Xpomocombl, (yHKIHMOHAIbHAs T€HOMHKA. Mexanuzmol
nponugepayuu, ouppepenyuposxu, cmapenus u eubeiu xiemox. «L{ugpposas
K1emKkay» — Ouourn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmumel 1 cxeMmbl: «OKU3HEHHBIM UK KIETKH», «Murtos»n, «CtpoeHue
xpomocom», «Perukanus JJHK».

OGopynoBaHHE: CBETOBOM MHUKPOCKOII, MUKpOIIpenapaThl: «KMHUTO3 B KIETKaX
KOpEIIKa JTyKa.

JlaGopaTopHble padoThl (C UCIIOIL30BAHUEM 000pYyI0BaHUS 1IeHTpa «Touka

pocTa):

JlabopaTopHasi padora «3yuyeHnne XpOMOCOM Ha TOTOBBIX
MUKpOIpenapaTaxy.




JlabopaTopHnas padora «HabOmoneHrne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. Ctpoenue u pyHKUIMH OPraHU3MOB

buonornueckoe pa3zHooOpaszue OpPTraHU3MOB. OOHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTpPOEHUS U JKU3HEACSTENIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TIpHUOBbI, OJHOKJIETOYHBIE
BOJOPOCIH, APYrue NpoTUCThL. KoJIOHNanbHbIE OPraHU3MBbl.

B3anMocBs3p 4YacTeil MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHsl U
cucteMbl opraoB. OpraHusm Kak equHoe 1esnoe. ['omeocras.

Tkanm pactenuidl. Tunbsl pacTUTENBHBIX TKaHeill: o0Opa3oBaTesibHAsd,
NOKPOBHAsI, TMPOBOJAILIASA, OCHOBHasg, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
(GYHKIUN U pacmonoKeHus TKaHel B opraHax pacTeHHil.

TkaHM KMBOTHBIX M 4ellOBeKa. THUIbI KUBOTHBIX TKAHEH: 3MUTEIHATIbHASA,
COEIMHUTENbHAS, MbIleYHasi, HepBHasg. OCOOEHHOCTH CTpOEHHS, (PYHKIHUN u
PACIIONIOKEHHS TKaHEN B OpraHax *KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M T'€HEpaTUBHbIE OpraHbl pacTteHui. OprasHbl U
CUCTEMBI OPTraHOB KUBOTHBIX U yeiaoBeKa. DyHKIMN OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranusmoB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX WBOTHbIX. HapyXkHbIii U BHyTpeHHUU ckener. CTpoeHue u
THUIIBI COCIMHEHHUS KOCTEM.

JIBokeHue  opraHus3moB.  J[BMOKEHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME&0OUIHOE, JKTYTUKOBOE, PECHHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHMIA:
TPONU3Mbl M HACTUU. J[BM)KEHHME MHOI'OKJIETOYHBIX JXMBOTHBIX M YEJIOBEKa:
MbIleyHas cuctema. Pednexc. CkeneTHble MBIIIIIBI U MX paboTa.

[Iutanne opranusmoB. Iloryomenue BOABI, YIVIEKMCIOrO Tra3a |
MHUHEPAIbHBIX BELIECTB pacTeHUsMU. lIuTtanue xuBOTHBIX. BHyTpunonoctHoe u
BHYTPHMKJIETOYHOE MHIIEeBapeHue. IIuTaHue mNO3BOHOYHBIX MXUBOTHBIX. OTaeibl
IIUIIEBAPUTENILHOrO TpakTa. IlumeBapurenbHble xkenesbl. llumeBapurenbHas
CHUCTEMA YEIIOBEKA.

Jpixanue oprann3MoB. Jlpixanue pactennii. J{prxanue wuBoTHBIX. [uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe npixanue. JlpIxarenbHasi IOBEPXHOCTD.
XKabepnoe u néroynoe npixanue. J{pIxaHue MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKa.
OBOJIOLMOHHOE YCJIOKHEHHE CTPOCHMSI JIETKMX ITO3BOHOYHBIX >KMBOTHBIX.
JlpIxaTenpHass CHCTEMa 4YelnoBeKa. MexXaHu3M BEHTWIALHMM JETKUX Yy MNTHL U
MieKkonuTaromux. Perymsmus apixanus. JprxareabHble 00BbEMBI.

TpaHcOpT BEIIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopr BemecTB y XKUBOTHBIX. KpoBeHOCHass cucremMa M €€ OpraHbl.
KpoBeHocHass cucTtemMa TIIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,



KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. OBOJIIOLHUOHHBIE
YCJIO)KHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX UBOTHBIX. PaboTa
cepala U e€ perysiuus.

Beigenenne y opranusmoB. Beigenenue y pacteHuin. Beigenenue y
#KUBOTHBIX. CokpatutenbHble Bakyonu. Opranbl BbiaeneHus. DunbTpanus,
cekpenusi U 00paTHOE BCACHIBAHUE KAK MEXAHU3MbI PabOThl OPraHOB BbIJECICHHUS.
CBs3b MOJIOCTH TE€JA C KPOBEHOCHOW M BBIICIIUTENIBHONW cucTeMamu. Beinenenue y
MMO3BOHOYHBIX JKMUBOTHBIX M uesioBeka. [louku. CtpoeHune u (yHKIHMOHUPOBAHUE
Hedpona. OOpa3oBaHUE MOYH Y YETIOBEKA.

3amMra y OpraHM3MoOB. 3aluTa y OJHOKIETOYHBIX Opranu3MoB. CIOpbI
OakTepuidi W 1UCTHI TPOCTEHIMX. 3alUTa y MHOTOKJIETOYHBIX pAaCTCHU.
Kytukyna. Cpeacrsa nacCUBHOM M XUMUAYECKOM 3alIUThl. DUTOHITUIBI.

3anmuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX TPOU3BOJIHBIE.
3amura opranu3ma ot Oonesneld. IMMmyHHas cucrtema udenoBeka. KieTouHswlid u
TYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIN M NpuoOpeTEéHHBIN crennduueckuii
UMMYHHUTET. Teopusi KIOHaJIbHO-celeKTuBHOro ummynurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHl OpraHu3MoB. Posib BpoKIEHHOTO
UMMYHUTETA B pPa3BUTHH CUCTEMHBIX 3a00JI€BaHHI.

Pazmpaxxumocts u  perymsiuuss 'y  OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PasgpaxuMocTs U peryiasuus y
pacteHuii. PocToBeIe BellecTBa U UX 3HAUYCHUE.

HepBuast cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
cUcTeMa M €€ OTIENbl. DBOMIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pediekTopHas ayra. be3yciioBHBIC U YCIOBHBIE PE(ICKCHI.

['ymopasibHas perynsuus M SHIOKPUHHAs CHUCTEMA JKUBOTHBIX M UYEJIOBEKA.
JKenespl HHIOKPUHHOM CHCTEMBI M WX TOPMOHBI. [[eMCTBME TOPMOHOB.
B3aumocCBs3p HEpBHOW U DHIOKPUHHOW cucTeM. [ umortamamo-runodusapHas
cucrema.

JdemoHcTpanumn

[Toptper: W. I1. [1aBnos.

Tabmutet u cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOUHBIE
Bojopociny, «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PacTECHUI,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMmbIx», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue cTelms»,
«CTpoeHHe JHUCTOBOM IMIACTUHKU», «TKaHU KUBOTHBIX», «CKENIeT 4YelIOBEeKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI1ieuHas CHUCTEMA,
«BblienutenbHas cucteMay, «IHIOKpUHHAs cucteMa», «CTpPOCHHUE MBIIIIIbIY,



«Ummynurer»,  «KumeynomnonoctHelie»y, «CxemMa  NHUTaHUS  PacTEHUNY,
«KpoBEeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUIPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue AO0XKIeBOro uepBs», «HepBHas
cuctreMa poeio», «HepBHas cuctema gsarymku», «HepBHas  cuctema
npecMbikaronuxcsi»y,  «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MIekonuraronx», « HHepBHas cucrema uenoBekay, «Pedekcy.

O6GopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpPENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXKUX, >KUBBIE DK3EMIUISPbl KOMHATHBIX pacTeHHi, repOapuu
pacTeHHUl pa3HBIX OTHEJOB, BIAXHbIE TNpenapaTbl KUBOTHBIX, CKEJICTHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOBeKa,
00opyTI0BaHME JJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasa u OeJIKOB MoJl JeHCTBUEM (PepMEHTOB, 000pYAOBAHHE JJIs
JIEMOHCTpPAIIMU OIBITOB MO M3MEPCHHIO KM3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJICTTH TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.
JlabopaTopHble padoThI (C MCIIOIBL30BaHKUEM 000pya0BaHuUs 1IeHTpa « Touka

pocTa):

JlaGoparopHasi padora «3yueHue TKaHeW pacTECHUI».

JlaGopaTropHasi pabora «l3ydyeHue TKaHEH KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opranoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHne 1 pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOXKEHHUsI OpraHU3MOB: Oecroynioe (BKJIIOYasi BEr€TaTUBHOE) U
nojioBoe. Buasl  Oecronoro  pa3MHOXKEHHUS:  MOYKOBAaHWE,  CIOPYJISIIHS,

¢dbparMenTanus, KJIOHUPOBAHHE.

ITonoBoe paszmuHoxkeHue. IlonoBbie KIETKH, Wik rameThl. Meio3. Craauu
Meno3a. [loBegenne xpomocom B meiio3e. Kpoccunrosep. bruosnornyeckuii CMbICI
M€lo3a W TOJOBOrO mporecca. Melo3 M ero MecTo B KU3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponsimieBoe pazputue. ['amerorenes y ;KuBOTHBIX. [10710BbBIE XKeEE3BI.
OO0pa3zoBaHue 1 pa3BUTHE MOJOBHIX KIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MTOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPUOHATBHOE pPa3BUTHE JKUBOTHBIX. CrocoOBI
OIUIOIOTBOPEHUS : HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
0 Pa3BUTUHU OPTaHU3MOB. Mopghozene3z — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Craguum >MOpHOTEeHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupoeannoe u Hedepmunuposanunoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOMUTAIONIUX. 3apOABIINICBbIE JUCTKU
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apObIIIEBbIX JUCTKOB. B3aumHoe



BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojblilia (dMOpUOHANbHAS WHIYKIIHUS).
3aknajgka IUIaHa CTPOCHMS JKMBOTHOIO KAk PE3ynbTaT HEpPapXUUECKUX
B3aMMOJIEUCTBUI TE€HOB. BiusHue Ha 5MOpUOHAIBHOE pa3BUTHE pPa3IMUYHBIX
(haKTOpOB OKpYKAIOIIEH CpeIbl.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbHblii nepuon. llpsamoe wu
HempsiMmoe pas3BuTue. PaszButne ¢ wMeramopdo3oM |y O€ClO3BOHOYHBIX H
ITI03BOHOYHBIX JKUBOTHBIX. bHOJIOrMYEeCKOE 3HAYEHHE NPSAMOIO M HENPSIMOTO
pa3BUTHUA, UX PACIPOCTPAHEHUE B NpUPOAE. THIBl pocTa KUBOTHBIX. (DAKTOPHI
PETYISIIIUU POCTa )KUBOTHBIX U YesioBeka. CTaauu moCTIMOPHOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeka. [lepronbl onTorenesa yenoseka. CTapeHrne U CMEPTh Kak
OMOJOTNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1LMKie pacteHuid. OOpa3oBaHue crop B Ipoiecce Menosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHu3MBbl pETYISIIMUA OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. [Ineman.

Tabnmuupel u cxembl: «BereratmBHOe pasmMHOXeHHE», «TuUIbl 0Oecrnonoro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMHUIOMOHaAb», «Pa3zMHOXKEHHE 3BIJICHBDY,
«Pa3mHoOxeHue ruapel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHe
ANIEKIETKH U cnepmaTo3ouna», «OCHOBHBIE CTaAuu OHTOreHesza», «lIpsMmoe u
HENpsIMOE pa3BUTHE», «Pa3BuTHe MaWCKoro »xyka», «Pa3zButue capaHumny,
«Pa3Butne nATymkw», «JlBOWMHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX PACTCHUI»,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pAacTeHUI», «KW3HEHHBIN UK
MOPCKOM  KamycThl», <«OKW3HEHHBIM [UKI  Mxa», <OKH3HEHHBIM UK
ManopoOTHHUKA», « KU3HEHHBIN LUK COCHBD».

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIIpenapaThl SHMIEKIETOK U
CIIEpPMATO30M 0B, MOZENb «LIMKII pa3BUTHUS JIATYILIKNY.

JlabopaTopHble U MpakTHYeCKHe PadOThI (C MCIIOIH30BAHUEM 000PY/IOBAHHUS
neHrpa «Touka pocTa):
JlaGopaTtopHasi padora «l3ydyeHue CTpOEHHUs MOJOBBIX KJIETOK Ha TOTOBBIX

MHKpOIIPENapaTax».

IIpakTuueckass padora «BbigBIEHHME NPU3HAKOB CXOJICTBA 3aPOBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHUE OpraHOB PAa3MHOMXEHHUS BBICHINX
pacTeHum».

Tema 11. I'eHeTMka — Hayka 0 HACJIEJACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB




Hctopus cTaHOBIEHUS M pa3BUTHS TEHETUKM Kak Hayku. Paboter I
Mengens, I'. ne @pusa, T. Moprana. Poiib 0T€YECTBEHHBIX YUEHBIX B Pa3sBUTUU
renetuku. Pa6orsl H. K. KonwiioBa, H. M. BaBunosa, A. H. benosepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUYECKHE TTOHATHSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBI, AJIBTEPHATUBHBIE NPU3HAKH, JOMHUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YACTAs JIUHUS, THOPUABI, T€HOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOAbl ~ T€HETUKH: TUOPUAOJIOTHYECKUN,  LUTOJOTMUECKHH,
MOJIEKYJISIPHO-TEHETHUECKHUH.

JdemMoHcTpanumn

Iloptpersl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benoszepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuuel u cxembl: «MeToAbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.
JlabopaTtopHbie padoThI (C MCHOJIb30BaHUEM 000pyaI0BaHus 1eHTpa «Touka

pocTa):

JlabopaTopHass pabora «J/Ipo3oduna Kak OOBEKT TEHETHUYECKUX
HCCJICIOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemBanue. IlepBbiii 3akoH MeHaens — 3akoH
eauHooOpasust rTuOpUAOB MepBoro nokoieHus. [Ipasuno qomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclleluieHus Mpu3HakoB. L[luTomormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeIIMBaHUs. [ UmoTe3a YMCTOTHI TaMer.

AHanuzupymoniee ckpemupanue. [IpoMexxyTouHbIN XxapaKTep HacaeI0BaAHUA.

Pacuienienrie npu3HakoB MPU HEMOJIHOM JOMHUHUPOBAHUU.

JlurubpunHoe ckpemuBanye. TpeTnii 3akoH MeHaens — 3aK0H HE3aBUCUMOTO
HAcJEJOBaHUA  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpELIMBAHMUS.

Cuemennoe HacienoBanue npusHakoB. Paboter T. Moprana. CuemiieHHOe
HACJIEIOBAaHUE TI'E€HOB, HAPYIICHUE CLEIUIEHUS MEXIYy TIeHamMu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetuka nmona. XpoMOCOMHBIA MEXaHHU3M OMNpPEAEICHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TE€TEPOramMeTHbIA MOoJ. | eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIIEHHBIX C TTOJIOM.

I'enoTun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMoIeiCTBHE HEAUICNIbHBIX T'€HOB.
Kommnnementapunocts. Onuctas. [loarumepus.

['eHeTnyecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (PU3UOJIOTUYECKUX TMPOLECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIUU.
['eneTnyeckre MexaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICHUCTBUS «XO3IHH



— Mapa3suT» U «XO3IUH — MHKpoOHMOM». ['eHeTHdeckue acheKTbl KOHTpOJIA U
M3MEHEHUS HACJIeICTBEHHON NH(OPMAIIUU B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanuun

IToptpetsl: I'. Menaens, T. Mopras.

Tabmuuel u cxembl: «llepBbiii 1 BTOpoil 3akoHbI MeHaens», « TpeTuil 3akoH
MeHnnens», «AHaIU3UpPYIOUIEE CKpellMBaHue», «HemomHoe aoMUHUpOBaHUEY,
«CuemnyieHHOe HaclieOBaHUE MPU3HAKOB Yy Jpo30oduibl», «l'eHeTuka mosay,
«Kapuotun uenoseka», «Kapuotun gpozoduiby, «Kapuotun nOTHLBY,
«MHOXECTBEHHBIN ajuIeIn3M», «B3auMoIeicTBUE T€HOBY.

O6opynoBanue: MojeNnb s JEMOHCTpallid 3aKOHOB €JIMHOO0Opa3us
ruOpuI0OB TEPBOTrO TOKOJIEHHMS U pacIlelJieHUusT MPU3HAKOB, MOJENIb IS
JEMOHCTpAllM 3aKOHA HE3aBUCHUMOTO HACIEAOBAaHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpAlMU CUEIJIEHHOIO HACJIEJOBaHUs MPU3HAKOB, CBETOBOW MHKPOCKOII,
MUKpomnpemnapart: «J{po3zodunay.

IIpakTyeckue padoThl (C MCMOIB30BaHUEM 000pya0oBaHus 1eHTpa «Touka

pocTa):

IIpakTnueckas padora «lI3ydyeHue pe3yinbTaTOB  MOHOTHOPHUAHOIO
CKpEIIUBaHUS Y APO30(PUITBI».

IIpakTnueckas  padora  «M3ydeHue  pe3ynbTaToB  AUTHOPUIAHOTO
CKpEIIMBAHUS Y IPO30(PUIBI».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpOBaHUK (EHOTHIA.
N3meHunBOCTh nMpu3HakoB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. BHIbI
M3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HACJIEICTBEHHAS.

MopaudukannonHass U3MEHUYMBOCTb. Ponb cpeasl B (HOpMUPOBAHHUH
MoAU(GUKAITMOHHON M3MEeHUYMBOCTH. HopMma peakunmu mnpuszHaka. BapuarmoHHBII
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa Moau(dHUKAIIMOHHON
U3MEHYUBOCTH.

I'enorunmdueckass n3MeHIUBOCTh. CBOMCTBA T€HOTHIIMYECKOM U3MEHYHNBOCTH.
Buipl reHOTUITHYECKOM H3MEHUYUBOCTH: KOMOMHATUBHAS, MyTaIllMOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. Mel03 H IOJOBOM IIpoIlecCC — OCHOBa
KOMOWHATUBHON U3MEHUYNBOCTHU. POIb KOMOMHATUBHON M3MEHUYHNBOCTH B CO3TaHUU
T€HEeTHYECKOr0 pa3HOOOpa3us B Mpejiesiax OJHOr0 BUIA.

MyTanoHHasT M3MEHYMBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE M HMHAYIMPOBAHHBIE MyTaluu. SaepHble U
UTOIIa3MaTudeckue mytanuu. CoMaTHyeCKUe W TMOJOBble MyTaluu. [IpuynHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHUu3MBL.
3aKOHOMEPHOCTH MYTAlIMOHHOTO IMpoIlecca. 3aKOH TOMOJOTHMYECKHUX PSAJIOB B
HacnenctBeHHo m3meHuuBoctu (H.M. BaBunoB). BuesnepHas M3MEHUYMBOCTH U
HACJICJICTBEHHOCTb.



Onucenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuun

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmumet u  cxembl: «Buabsl u3MeHuMBOCTHY», «MoaudukarmoHHas
M3MEHUYHUBOCTH, «KombOuHatuBHas U3MEHUYUBOCTH, «Merios»,
«OmnonoTBopeHuey, «I enernueckue 3a00JeBaHUs YeIOBeKay, «BUIbI MyTaIuiiy.

O6opynoBaHue: XKUMBbIE U TepOapHble SK3EMIUISIPbl KOMHATHBIX PAacTeHUH,
pucyHnku (potorpadun) KUBOTHBIX C Pa3TUYHBIMU BUJIAMH U3MEHUUBOCTH.

JlabopaTopHble M NpakTUyeckue padoThl (C MCIOIL30BAHUEM 000PYIOBAHUS
neHTpa «Touka pocra):
JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEMN

MOIU(UKAIMOHHOW W3MEHYMBOCTH. llocTpoeHue BapualMOHHOTO psAa W
BapHAIMOHHON KPUBOI».

IpakTuyeckasn padora «Myrtanuu y J1po3oduiasl (Ha TOTOBBIX
MUKpOTpenapaTax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuotun dvenmoBeka. MexIyHapoaHas MporpaMma HCCICIOBaHUS Te€HOMaA

yenoBeka. MeTroabl  M3y4eHUsT TEHETHMKH  4YEJIOBEKa: TIEeHEAJIOTMYECKUM,
OJIM3HEIIOBbIH, UTOT€HETUYECKHUIA, NONYJIILIMOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-T€HETHUECKHU. CoBpemeHHOE onpeiesieHne reHOTHIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHbIe 3a001eBaHus yeoBeKa. [ eHHbIE 1 XPOMOCOMHBIC
O0one3HM 4YenoBeKka. boONe3HM C HACIENCTBEHHON MpenpacnoiioKeHHOCTHIO.
3HaueHUE MEIMIMHCKOW T'€HETHKU B MPEJOTBPAIICHUU U JECYCHUU F€HETUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-TeHeTHYecKoe KOHCYyabTupoBaHue. CTBOJIOBBIE
kieTku. [[oHATHE «TE€HETUYECKOro rpy3a». JTUYECKHE ACIEKTHl MCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakToOpbl TOBBIMIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
buzuecCKOMy ¥ XUMHUYECKOMY 3arps3HEHUI0 OKpY’Karomen cpenbl. [ eneTndyeckas
MPEIPACIIONIOKEHHOCTD YEI0BEKA K NATOJIOTUSM.

JdemoHcTpanumn

Tabmuter 1 cxembl: «Kapuotum uenoBeka», «MeToabsl U3ydeHUs TEHETUKU
qenoBekay, «I eHeTndeckue 3a001eBaHUS YEITOBEKAY.

IIpakTnueckas padora «CocTaBiieHHE U aHAIN3 POJIOCIOBHOMN.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIIEKIMU U JOMECTUKAIUU.
VYuenue H. W. BaBunoBa o IleHTpax mNpPOUCXOXKIECHUS H MHOroooOpaszus
KYJIbTYPHBIX pacTeHuil. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU W TOPOJ
KUBOTHBIX. CopT, mNoOpoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PAIOB B



HaciaeACcTBeHHOM wu3MeHuuBocTM H. WM. BaBunoBa, ero 3HadyeHHe I
CEJIEKLIMOHHON pabOoTHI.

Metonbl cenekuMOHHON paboThl. MCKycCTBEHHBIM OTOOp: MaccoBBIA H
VHIUBUIYaJIbHBIN. Drtansl KOMOMHAIIMOHHOMN CCJICKIIHUU. HcnbiTanue
npou3BojuTeNed 1Mo moroMcTBy. OTOOp MO TEHOTUIY C TMOMOIIBIO OIEHKHU
(eHoTHa MOTOMCTBA U OTOOP MO reHOTUNY ¢ nomoibto aHanuza JTHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJA  CEJIEKIMOHHOW  paboThI.
PannaniioHHBIN U XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MYyTallUi Y KyJbTYpPHBIX
dbopm opranuzmoB. Hcnonap30oBaHWE TE€HOMHOI'O PEIAKTUPOBAHUS M METOJOB
pekomOuHanTHBIX JJHK m1st monmydyeHust ncxoaHoro matepuana Jjisi CEIeKIIUH.

[Tonyuenue MOJIUTLIIOUIOB. BuyTtpuBnnoBas ruopuUIn3aIus.
brnuskopoacTBeHHOEe — CKpemiuBaHue, ~WiIM  WHOpuauHT.  HeponctBeHHOE
CKpelllMBaHue, Wik ayropuauHr. ['erepo3uc u ero mnpuuyuHbl. Mcnonb3oBaHnue
rerepo3uca B cenekiuu. Otnanéunas rulOpuauzanus. llpeogonenue Oecronus
MEXBHJIOBBIX THOPUIOB. J[OCTHKEHUS CENEKIIUU PACTEHHUM U )KUBOTHBIX. «3enéHas
DEeBONIOYUALY.

CoxpaHeHue U M3YUYECHHE T'CHETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEN  JJI1  CO3/IaHMsl HOBBIX COPTOB W TUOpUIOB
CEJIbCKOXO3SMCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpaneHue u ynpaejeHue
2EHeMUYeCKUMU Pecypcamu CelbCKOX03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yeax YIyUueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MoOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHLIX UCCLeO008aHUl,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdeMoHCTpamuun

[Toptpetsr: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuiel u cxembl: «L{eHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHOM HM3MEHUYUBOCTU,
«Metoapl cenexkuuny, «OtnanéHHas rudpuan3anus», «MyTaresesy.

JlabopaTopHas pa6ora «/3ydeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ
JOMAIIIHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnueckas padora «IIpuBrUBKa pacTeHUIN».

Jkckypcusi «OCHOBHBIE METOJIbI U JIOCTHXKEHHSI CEJIEKIMU PACTeHUl U
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIMIO, IJIEMEHH YO bepmy,
COPTOUCIIBITATEIIbHBI Y4YacTOK, B TEIJIMYHOE XO35KUCTBO, B JA0OpPAaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. buoTexHoJ10rus U CHHTETHYECKAs OHOJIOTUs



OOBEeKThl, HCHOJIb3yeMble B OHWOTEXHOJOTHHU, — KIETOYHBbIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTraHU3MBI, ux XapaKTEePUCTHUKA. Tpaguunonnas
OMOTEXHOJIOTHA:  XJIEOOMEUeHNne, TMOTYyYEeHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOAenue. Mukpoouonorndeckuii cuHTe3. OOBEKTBI MHUKPOOHOJIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHS TEHOMOB C LIE€JIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX He BCTPEUaIOLIUecs B MPUPOJIe OMOCUHTETUYECKHE ITyTH.

Knerounas wmxeHepus. MeTonbl KyJIbTYphl KJIETOK M TKaHEW pacTeHUN U
#*uBOTHbIX. KpuobGanku. Comaruueckas THOpUAM3AlUS U COMATUYECKHUI
smOpuorene3. lcmnoiab3oBaHWe TaIIONAOB B CEJNEKUUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmume. Mcnonv3o06anue MOHOKIOHANbHBIX U NOJIUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIUs
SMIEKJIETOK W KIOHUPOBAHME >KMBOTHBIX. METOJl TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonozuu 0300p08IIeHUs, KYbIMUBUPOBAHUSL U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass U TeHHasi WHXXEeHepusa. VICKYyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pexkomouHantuolx JIHK. Cozoanue mpanceennwvix opeanuzmos.
JIoCT>KEHUST U NEePCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHXKEHEpUHU.
DKOJIOTUYECKUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHXKEHEPHH.

Menunuackue 6uorexnonoruu. [locrrenomuas nudposas meaununaa. TTLHP-
JIUarHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOIEHTPUYECKUM aHalu3 MpoTeoMa
YeJloBeKa MJiA OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepusi s pa3pabOTKU
(GyHIaMEHTaTbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/IaHMUS KOMILJIEKCHBIX
TKaHEH cOoYeTaHWEM TEXHOJOTHH TpEXMEPHOro OMOMpHHTHHTA U cKaddoauHra
JUTSL PEIIeHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIULIMHBI.

Co3naHre BEKTOPHBIX BAaKIMH C IIEJbI0 OOECreYeHus: KOMOMHHPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBneHue MOJEKYISPHBIX MEXaHHU3MOB
dynkimonupoBanusi PHK-cogepskanux BUPYCOB, BBI3BIBAIOMIUX 0CO0O OIMACHBIC
3a001eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdemoHcTpanumn

Tabnuter u cxemsl: «lcmonp3oBaHNEe MUKPOOPTAHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJICTBEY, «KileTouHas nHXeHepus», «['eHHass HHKEHEPUSI».

JlaGopaTopHble U NpakTU4YecKHe padoThl (C MCMIOIL30BAHUEM 000PY/IOBAHUS
1eHTpa «Touka pocTa):
JlaGopaTopHas padora «/3ydeHrne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonydyeHne MOJTOYHOKUCITBIX IPOTYKTOBY.
Jkckypeusi «bUOTEXHONIOTMST — BaKHEWIIAs MNPOU3BOAUTENIBHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».




11 KUIIACC
[IpakTnuyeckas 4YacTb y4yeOHOro  COJAEpX aHUS  MpeaMeTa  yCHIECHA
MaTepualibHO- TeXHUYecKou 0a30il meHtpa «Touka pocTa», HCHOJIB3YEMOTO st
peanuzaiu 00pa3oBaTEIbHBIX MPOrPAMM B paMKax Mpeno/iaBaHust OMOJIOTHH.

Tema 1. 3apoxkaeHue u pa3sBUTHE JBOJIONMUOHHBIX NpPeEICTABJICHUN B
OnoJIoruun

OpomtononHas teopusd Y. J[lapBuHa. Ilpennochuiku BO3HUKHOBEHUS
napBuHu3Ma. JKusHb 1 Hay4yHas faearenbHocTh Y. [lapBuHa.

JIBr>KyIIIME CUITBI 3BOJIIOIMY BUIOB o Y. J[apBuHY (BhICOKasi HHTCHCUBHOCTD
Pa3MHOXKEHHUS  OpPraHM3MOB, HACJEJICTBEHHAs W3MEHUYMBOCTh, Ooprba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenue cunteTnyeckoir Tteopun dsBomonuu (CTD). HelrpanbHas
Teopust  dBomonur. CoOBpEeMEHHas DBOJIOLMOHHAS ~ OWoJoTHs. 3HAYCHHUE
ABOJIIOIIMOHHON TEOpUHU B (POPMHUPOBAHNH €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunneir, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. Hapsun, C. C. UerBepukos, 1. U. llImansraysen, x. Xongein, . K.
benses.

Tabmumpelr u  cxembl: «Cucrtema xuBod mnpupoasl (mo K. Jluanuero)y,
«JlectHunia xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMHUpOBaHUS
NpUCTIOCOOJIEHN y pacTeHuii W >KMBOTHBIX (mo Jlamapky)y», «Kapra-cxema
mapripyra nmyremectsus Y. lapsuna», «Haxonku Y. JlapBunHay, «Dopmbl 60pbObI
3a cymectBoBanuey, «llopoasl romybeit», «MHOroobpasue KyJIbTYpHBIX (opMm
KarmycTbl», «[lopoasl moManTHuX KUBOTHBIX», «CxemMa 00pa30BaHUs HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHOLIEHHS [BIXKYIIUX CHJI 3BOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPHUH 3BOJIFOLIUN.

Tema 2. MUKPO3BOJIIOIHA U €€ Pe3yJIbTATHI

[Monynsinus Kak sneMeHTapHas eAuHula 3Boourud. COBpEMEHHBIE METObI
OIICHKH TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl momyisiuuii. 3MeHnenwue
reHopoHa TOMYJSIMU KaK dSJEMEHTapHOE »JBOIOIMOHHOE SIBICHHE. 3aKOH
reHeTndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (PakTOpbl (IBMXKYLIME CHJIBI) 3BOJIONUU. MyTalMOHHBIN
npouecc. KomOuHatuBHas u3MeH4YuBOCTh. [lpeiid reHoB — ciyvaliHble
HEHAINpaBJICHHbIE HW3MEHEHHS YacTOT auiesedl B momyasinusax.  Oddekr
OocHOBatensl. JDggexm Oymuliounoeo eopaviuwika. CHUdNCEHUE 2eHemuUYecKo2o
paszHoobpasus: npuuunvl u cireocmsus. Ilposenenue sghghpexma Opeiiha eenog 6
oonvuwiux U Mmarelx  nonynayusx.  Murpauuu.  M3omsuus  OOMyJSILIMA:
reorpaduueckas (MpOCTpaHCTBEHHAs ), OMoJoruueckas (pernpo yKTUBHAS).



EctecTBeHHBI1 0TOOp — HampaBiAlmMN (Qaktop sBomonuu. DopMeI
€CTECTBEHHOT0  OTOOpa:  ABWXKYIIMWA, CTAaOWIM3UPYIOLIUN,  pa3pbIBAIOIIHMA
(nm3pynTuBHbIf). [lomoBoil 0TOOp. BO3HUKHOBEHME W 3BONIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IprcnocoONEeHHOCTh ~ OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIMH.
Bo3HukHOBeHHME — mpucnocoOieHuil y — opraHuzMoB.  Apomopdo3bl U
uauoananrauuu. Ilpumepsl npucnocoOIeHui y OpraHu3MoB: MOP(OJIOTHYECKHE,
¢uznonoruyeckue,  OMOXMMHUYECKHE,  NoBeneHuYeckne.  OTHOCUTEIBHOCTH
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3yiabTaT
MuKpo3Boitounu. M3onsiuua — kiodeBod ¢akrtop BupooOpazoBanus. [lytu wu
CriocoObl BUJI000pa30BaHUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE (monumIonAn3anus,
rubpuan3zanus). J[muTeasHOCTh IBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUSL OMOJIOTUUECKOTO Pa3HOOOpa3usl.

Ponbp  »BoMOIMOHHONW  OWOJOTMKM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHus: 6ropazHooOpasus. MUKpOIBOIIONKUS U KOIBOJIIOIUS MApa3uTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIOCOOBI
O00pBbOBI C HEW.

JdeMoHCcTpanuu

IToptpetsl: C. C. UerBepukos, J. Malip.

Tabmuupel uw cxembl: «MyTallMOHHAsT H3MEHYHBOCTHY, «llomynsinuonHas
CTpYKTypa BHula», «CxeMa mposBiieHus 3akoHa Xapau—BaitnOepray, «/IBmwxkyiiue
CWJIBI HBOJIIOIIUNY, «DKOJIOTHYECKass M30JSAIUS MOMYJSAINA CEeBAaHCKON (openny,
«'eorpadmyeckas WM3OMSAMUS  JTUCTBEHHUIIBI CHOUPCKOM UM JIMCTBEHHUIIBI
naypckoity, «IlonynsiuruOHHbBIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U KEPTBY», «Cxema
JEUCTBHS €CTECTBEHHOro ot1bopa», «®Dopmbl OOpHOBI 3a CYIIECTBOBaHHUEY,
«apycTpruanbHbplil Menanu3m», «KuBble uckonaembiey, «lIokpoBuTenbcTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckne amanrtanuny», «llpucmoco0ieHHOCTH OpraHu3mMoB © €€
OTHOCHUTENBHOCTBY, «Kputepun Buna», «Bunbl-nBorinnkn», «CTpykTypa BHAa B
npupojie», «Crnocobsl BuIo0OpazoBaHus», «l'eorpapuueckoe BHUI000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «IJKOJOTUYECKOE BHI000pA30BaHHME BHUIOB CHUHUIDY,
«ITomumumoner pacteHui», «KamycTHO-peIeuHbIil THOPUTY.

Oo6opynoBanue: repbapun pacTEHUH, KOJUICKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepell C MpuUMepamMu pa3IWYHBIX MPUCIOCOOJIEHUHN, Yydena MTUIl U 3BEpe
pa3HBIX BHJIOB, TepOapum pacTeHWl OJWM3KUX BHIOB, 0OpPa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHble padoThl (C NCIIOIL30BAaHUEM 000pyI0BaHUS 1IeHTpa «Touka

pocTa):




JlabopaTtopHas pabdora «BblsiBI€HME H3MEHUYMBOCTH y 0CO0€M OJHOro
BUJIAY.

JlabopaTtopnas  paGora  «lIpucrocobGiieHuss  OpraHu3MOB U  UX
OTHOCHUTENbHAS 1IEJIECO00PA3ZHOCTD.

JlabopaTtopHass padora «CpaBHeHHME BHJAOB 10 MOP(HOIOTUYECKOMY
KPUTEPUION.

Tema 3. Maxkpo3Boaonus U €€ pe3yJbTaThl

Meronpl M3yyeHMs ~MakpodBOJOUMU. [lameoHTONOrMYECKHE  METOMBI
uzydenus opoyornuu. [lepexoansie ¢GopMbl W (PUIOTCHETHYECKUE  PSJIBI
OpPraHu3MOB.

buoreorpadguyeckue Metonpl uzydeHus: 3Bostoiuu. CpaBHeHHE (QIIOpHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
SHJIEMUKU U PEITUKTBHI.

OMOpHOIOTUYECKUE U CPABHUTEIHLHO-MOPGOIOTHYECKIE METOAbl M3YUCHUS
3BOJIONMU. ['eHeTHYeCKHMEe MEeXaHWU3Mbl HBOJIOINMU OHTOI€HE3a M MOSIBICHUS
SBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBICE  OPTaHBbI.
Pynumentapuble  opraHbl M aTaBU3Mbl.  MOJEKYJIIPHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHue  METOJbl  M3Y4YCHHUS  DBOJIOIHHU.
['omonoruunbie TeHbl. COBpEeMEHHBIE METOAbl MOCTPOCHUS (UIOTEHETUYECKUX
JE€PEBBEB.

XpOMOCOMHBIE MYTALIMHU U BOJIOLHSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWIIa) SBOJIONUU. [IpuHyun cmenvl yHKYULL.
HeoOpatumocTs 3Botonnu. ApanTtuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUH.

JdeMoHCTpamuu

[Toptpetsl: K. M. Bbap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmumpl 1 cxembl: «DUITOTCHETHYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedansy,  «PuHmoduTh»,  «CeMeHHBIC
nanopoTHUKN», «buoreorpaduyeckue 30HB 3emumy», «Jlpelid KOHTHHEHTOBY,
«PenukThy, «HadanmpHble cTaauu SMOPHOHAIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l’OMOJOTrMYHbIE W AaHAJOTHYHbIE OpraHb», «PyaIuMeHTh»,
«ATaBU3MBI», «XpPOMOCOMHBICE HAOOpHI YEJIOBEKAa M IIWMIIaH3e», «l IaBHBIC
HaIpaBJICHUs] BOTIOLUNY, «O0II1e 3aKOHOMEPHOCTH 3BOJTFOLIUN.

O6opynoBaHue: KOJUICKIIUU, TrepOapuu, MYJSDKH HCKOMAeMBIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUICKIIUY HACEKOMBIX.

Tema 4. IIponcxoxaeHne u pa3BuTHE )KU3HU HA 3emJie

Hayunble rumore3pl MNPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOreHe3 u
nancrnepmusi. JloHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEalUOHU3M).



I'mnore3a MOCTOSHHOTO CaMO3apOKIACHUS JKU3HU U €€ ONPOBEPKEHHE onbITaMu D.
Penu, JI. Cnannannanu, JI. [Tactepa. [Ipoucxosxienne sx1U3HU U aCTPOOMOJIOTHSI.

OcHOBHBIE JTallbl HEOpPraHU4ECKOU 3BOJIIOLUH. IInanerapHas
(reomoruyeckasi) DSBOJIONUSA. XHUMHYECKas OJBOTIONHUA. AOHOTEHHBIM CHHTE3
OpraHnyeckux BemecTB u3 HeopraHmyeckux. Omeir C. Mumnepa u I'. IOpm.
OO6pazoBanue mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
Onapuna, runote3a nepsudHoro oymnsona Jlx. XomnaeitHa, reHeTHYECKasi TUIIOTE3a
I'. Mémnepa. Pu6o3umbl (T. Yek) u rumoresa «vupa PHK» VY. TI'mnGepra.
dopmupoBaHrue MEMOPAH U BOSHUKHOBEHHUE MPOTOKIIETKH.

HUctopus 3emnn u Meronpl €€ wu3ydyeHus. lckomaemble OpraHudecKue
ocratku. ['eoxpononoruss u e€ wmeronbl. OTHOcUTENbHAsT U AOCOJIOTHAS
rE€OXPOHOJIOTHS. ['€0XpOHOIOrNY€ecKas IIKala: 30Hbl, 3pbl, IEPUOIBI, SITOXH.

HavanpHbple dTanbl opraHmyeckord sBostouud. [losiBIeHMe W 3BoOJIOLUSA
NEPBBIX KIETOK. DBOJIOIUS MeTaboyin3Ma. BO3HUKHOBEHUE MEPBBIX 3KOCHCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOIIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie cOOOIIECTB.
CrpomaronuTsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIIUOHHOE POUCXOKICHHE
BUpycoB. IIpoucxoxkieHre MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHUM. OCHOBHBIE apOMOPQO3bI
pactennii. Bwixon pacrenuid Ha cymy. [losBiieHHMEe CHOPOBBIX pAacTEHUN U
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue IBETKOBBIX
pacTeHui.

OcCHOBHBIE dTallbl JBOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. IlepBbie Xxop/oBbIe )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuobuii u pentwinid. [IpoUCXOXKICHHE MIICKOTUTAIOMNX U
ntun. [lpunnun  kmoueBoro apomopgoza. OcBoeHHE OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButre xu3Hu Ha 3emie MO 3paM U IepuofaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030i, KaifHO30#. OOmas XapakTepucTUKa KiIuMaTa W
reoJornyeckux mnpoueccoB. llosBieHHEe M pacUBET XapaKTEPHBIX OPraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBHS U BIUSHUE Ha Ta30BbIil cOCTaB aTMOC(hepHl.

MaccoBble BBIMUPAHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJEICTBUSI MAacCOBbIX BbIMUpaHUU. COBPEMEHHBIA 3KOJIOTMYECKUM KPU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenust OrnopasHooOpasusi Ha 3emIIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIuner knaccudukammm
oprann3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanumn



Iloptpersr: @. Penu, JI. Cnannannanw, JI. Ilactep, . . Meunukos, A. .
Omapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuipl u cxeMbl: «Cxema omnbita @. Pequy, «Cxema onbita JI. [Tactepa mo
M3YYEHHIO CaMO3apoKIeHMs Xu3HW», «Cxema ombita C. Mwmepa, I'. Opwy,
«JTampl  HEOPraHMYECKOW  JBOJIOLUMN»,  «['€OXpOHOJIOrMYecKas  IIKajaay,
«HauanpHble 3Tanbl OpraHUYecKor sBostoLUNY», «Cxema o0pa3oBaHUs SYKapUOT
nyTéM cumOuorenesa», «Cucrema >XHUBOW mnpupons», «CTpoeHue BUpYyCay,
«Apomopdo3sl  pacteHuid», «PuHHOPUTH, «OJHOKIETOYHBIE BOAOPOCINY,
«MHorokserounsie Bopopocin», «Mxu», «IlanopotHukm», «l'omoceMeHHbIe
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «CxemMa pa3BUTHS KUBOTHOTO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «KuiieuHononocTHee,
«ITnockue YEPBUY, «YUneHucToHorue», «PbIOBIY, «3E€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuTHe KHU3HU B
apXenucKkou 3pey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3zBuTHEe KHU3HU B
[1aJIC030UCKOU 3pe», «Pa3BuTue )XU3HU B ME3030MCKOM 3pe», «Pa3BuTHe KU3HU B
KaiHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPTraHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pacTeHUd pPa3IWYHBIX OTJEJOB, KOJUICKLIUU
HAaCEKOMBIX, BJIaXKHBIE MPENApPaThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJJIEKLIIUH
UTJIOKOKUX, CKEJEThl ITO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpEW,
KOJUIEKIMM OKaMEHEJIOCTEH, IOJIE3HBIX HCKOMAEMBIX, MYJSKM OpPTraHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnas  snaGopatopHasi pabdora «MopaenupoBaHuE  ONBITOB
Muiepa—tOpu 1o u3y4eHno aOMOTeHHOTO CUHTE3a OPTraHUYEeCKUX COSUHEHUN B
epPBUYHOMN aTMOchepey.

JlaGopaTopHble M NpakTHYeckue padoThl (C MCIIOIL30BAaHUEM 000PYI0BAHHUS
neHTpa «Touka pocrta):
JlaGoparopHass padora «/3yueHne M ONUCAHUE MCKOIMAEMBIX OCTAaTKOB

IPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «l3ydeHne OCOOEHHOCTEW CTPOCHHUS pPaCTCHHI
Pa3HBIX OTIEIIOBY.

IIpakTuuyeckas padora «/3yueHue ocoOOEHHOCTEW CTPOCHUS MO3BOHOYHBIX
YKABOTHBIX).

Tema S. IIpoucxoxkaeHue yeji0BeKa — AaHTPOINOreHe3

Paznensl u 3amaun aHTponosiorui. MeToabl aHTPOIIOJIOTHH.

CraHoBlIeHHE TPEACTABICHUN O MPOUCXOXKJICHUHU 4elloBeKa. Penurunosnble
BO33peHUsl. COBpPEMEHHbIE HayYHbIE TEOPUH.

Cx0ACTBO 4esnoBeKa C )KMBOTHBIMU. CUCTEMATHUECKOE MOJIOKEHHUE YEJIOBEKA.
CBumerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHU:  CPaBHUTEIBHO-
Mop(doJIorudeckue, AMOPHOJIOTHYECKHE, (bU31M0I0T0-OMOXUMHUYECKHUE,
nopeaeH4Yeckue. OTIMUMS YET0BEKa OT KUBOTHBIX. [IpIMOX0XKIEHHE U KOMILIEKC




CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE T'OJIOBHOIO MO3ra U BTOPOW CHUTHAJIBHOU
CHUCTEMBI.

JBroxymue cuibl (pakTopbl) aHTPONOTreHe3a: OMOIOTMYECKHUE, COLIMATIBHBIE.
CooTHolieHre OMOJIOrMYECKUX U COIMATIbHBIX (PaKTOPOB B aHTPOIIOT€HESE.

OcHOBHBIE CTaJuM aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTHIBI — OOIIME MPEIKH YeJIOBEKOOOpa3HbIX 00€3bsiH U
JM0JIe. ABCTPAJONUTEKH — JBYHOTHE MPEAKU J0Jch. YeaoBEK yMeEIbld, MepBbIe
M3TOTOBJICHUS OPYIHM Tpyaa. UenoBeK NPsIMOXOISIIUN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — 0o0mMMA  MpeoK
HEaHJIEPTaIbCKOI0 YEJIOBEKA M YEJIOBEKAa pa3yMHOro. YenoBek HeaHIAEPTAIbCKUN
KaK BUJI JIIOJIEN XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TmpeaenamMu AdQpuku.
[TaneoreneTuka 1 najseoreHOMUKA.

DBOJIIOIUSL COBPEMEHHOT'0 uenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISAIUSX
yenoBeka. MyTanMoHHBIM Tipoiiecc W mojJuMopdusM. [lomymsiimoHHbIE BOJIHBI,
npeiid reHoB, Murpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUAIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacobl. IloHatne o pace. boisbline pacbl: €BpOINEOUIHAS
(eBpasmiickasi),  aBCcTpajO-HerpoujHasi  (PKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepuKaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa MO IUIaHETe.
EnuncTtBo  uyenoBeueckux pac. HayuHas  HECOCTOATENBHOCTh — pacusMa.
[IprcniocoONEeHHOCTh YeoBeKa K pa3HbIM YCJIOBHUSM OKpY)KAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedipa TeHOB Ha MOPQOJIOTHIO H
(bH3HOJIOTHIO YeTOBEKA.

MexaucuMIUIMHApHBIE  METOJAbl B (usuuecko  (OHMOJOTHYECKOM )
AHTPOIIOJIOTHH.  ODBOJIOUMOHHAS ~ AHTPOINOJOTHUA U MAJCOaHTPOIOJIOTHUS
YeJIOBEUECKUX MOMYJALUN. bruocornuanbHble UCCIEAOBAaHUS MPUPOJIBI YEIOBEKA.
HccnenoBanne KOBOIIONUH OMOJIOTHYECKOTO M COIMATIBLHOTO B UEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. Jluku, . 5. Poruackuit, M. M. I'epacumos.

Tabmumpl 1 cxembl: «MeTOoIbI aHTPOITOIOTUHY, «I 0JIOBHOM MO3T YEI0BEKay,
«YenoBekooOpa3Hbie 00€3bsHB», «CKeleT 4YeloBeKa W CKENEeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEeBO  4eJoBeKa», «ABcTpaionuTek», «YenoBek  ymenblit», «YemoBek
NpSIMOXOAAIINIY, «JleHncoBckuil yenoBek» «Heannepranbipl», «KpoMaHbOHIBD,
«IIpenku yenoBekay, «ITarbl HIBOTIOLNH YeJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEIMETOB  MaTepHAIbHOU
KyJbTypbl TIpPEAKOB 4elioBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUONEHCKUMHU CIOKETaMU MPOUCXOXKJCHUSI UelOBEKa,



(doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEIb KHUCTH YEJIOBEKa M KHCTH
IIMMITaH3€, MOJEIN TOPCa MPEIKOB YEIIOBEKA.

JlabopaTtopnas padora «/3ydyeHne OCOOEHHOCTEl CTPOEHHS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnuyeckas padora «3yyeHne SKOJIOTMYECKUX aJalTalui YeJI0BEKay.

Tema 6. Jxosorus — HayKka O B3aMMOOTHOLICHHUSIX OPraHU3MOB U
HAJOPraHU3MEHHBIX CUCTEM C OKPY KaloIIel cpeaoi

3apoxkJieHue U pa3BuTUE dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
9K0J0ruu. CBS3b 3KOJIOTMU C APYTUMU HayKaMHU.

Meronbl 3konoruu. IloneBble HabMOIEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
npupoaHble M JabopaTopHble. MojenupoBaHue B 3KOJOTMH. MOHHUTOPUHT
OKpY’KarolIel Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00aTHHBIH.

3HaueHUE OKOJOTMYECKMX 3HAHUW I YeJOBEKa. JKOJIOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBSI3€W 4esioBeuecTBa ¢ mnpupoao. @opMupoBaHHE
AKOJIOTUYECKOMN KYyIbTYpbl U 3KOJOTHUECKON I'PaMOTHOCTH HACEJICHHUS.

JdemoHcTpanumn

[Toptpersi: A. I'ymbGonsar, K. @. Pynbe, H. A. CeseprioB, 3. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnmuuel u cxembl: «Pasznensl skojorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEH Cpeb».

JlabopaTopHas padora «3yuenue METO/OB AKOJIOTHYECKUX
HICCIJICTOBAHUN.

Tema 7. Oprann3mMsbl 4 cpeaa OOUTAHUSA

Okonoruyeckue (HakTophl U 3aKOHOMEPHOCTH UX nerictBusd. Krnaccudukanus
AKOJIOTHYECKUX (PaKkTOpoB: abnoTHUecKue, OMOTHYECKHE, aHTponoreHHbIe. O01ue
3aKOHOMEPHOCTH JCHCTBUS dKojorudeckux (Qakropos. IIpasmno muaummyma (K.
mpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHu3MBl.

Abuotnueckue ¢aktopsl. CBeT Kak »Konorudeckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHUl M JKUBOTHBIX MO OTHOLIEHHIO K cBeTy. CHUTHaibHas poJib CBETa.
doTonepruoan3M.

Temneparypa kak skosormueckuii ¢dakrtop. JleiicTBUe Temmepatypsl Ha
opraHu3mbl. [loMkumoTepMHBIE M TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.



BnaxHocTh Kak skonorudeckuil ¢akrop. IlpucnocobneHus pacteHuid K
nojJiep KaHu0 BOJHOro Oananca. Knaccudukainus pacTeHUd MO OTHOLIEHHIO K
Bojie. [IpucnocoOsieHust >KUBOTHBIX K U3BMEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAas,
[NIyOMHHAsl ~ TOATIOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUUYECKHUE
0COOEHHOCTH cpell oOuTaHusi opraHu3sMoB. IlpucrnocoOneHuss OpraHusMoB K
KW3HU B pa3HbIX Cpeax.

buonornueckue putmbl. BHemHne M BHYTpeHHHE PUTMbL. CyTO4YHBIE U
roguyHbie pUTMBL. [IpHcOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

Kuznennoie Qopmbl opranuszmoB. lloHsitue o Ku3HeHHOU (opme.
Kusznennsie GOpMBI pacTCHUN: JE€PEBbsI, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HeHHbIE (OPMBI JKUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pOOHUOHTEI. OCOOCHHOCTH CTPOSHUS M 00pa3a KU3HHU.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICICTBUM:
KOHKYpEHIIMS, XUIITHUYECTBO, cuMOM03 u ero ¢opmel. [lapazutusm, koornepanus,
MYTYyalau3M, KOMMEHCaIN3M (KBapTHUPAHTCTBO, HaxyieOHMYecTBO). HeTpoduueckue
B3auMojielicTBUs  (Tomuueckue,  (Gopudeckue, (Qadbpudeckue).  3HAUCHHUE
OMOTHYECKUX B3aUMOJECUCTBUI Uil CYIIECTBOBAHMS OpPraHU3MOB B cCpele
obutanus. [IpyHIIUTT KOHKYPEHTHOTO UCKITIOYSHHUS.

JdeMoHCcTpamuun

Tabmuupl U cxeMbl: «Jkojoruueckue (axtopel», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKUE TPYIIIbl )KUBOTHBIX 10 OTHOLIEHHIO K CBETY», «TerIoKpoBHBIE
AKUBOTHBIE», «XOJOIHOKPOBHBIE JKUBOTHBIC», «DPU3MONOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl oOWUTaHUA OpraHu3MoB», «buolornueckue pUTMBIY,
«Kuznennele  QopMmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«IKOCHCTEMA IMIMPOKOIMUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOrO Jecay, «Llemnu
nuTaHus», «XunHudectBoy, «llapasutusmy», «Koukypenmus», «CumOno3»,
«KomMmeHcanuzmy».

O6opynoBanue: repbapuud pacTEHUN W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO PA3JIMYHBIX JKOJIOTHYECKUX (PAKTOpOB, TrepOapuu CBETONIOOUBBIX,
TEHEMIOOMBBIX W TEHEBBLIHOCIWBBIX PACTEHUH, CBETOJIIOOMBBIC, TEHEIIOOUBBHIC H
TEHEBBIHOCIMBBIE KOMHATHBIC PACTEHUS, TepOapUH U KOJUIEKIIMH TETIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHU, yydesia MTHUIl U 3BEpeil, repOapuu
pacTeHuii, oTHocSImMUXCsA K Turpoduram, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIUU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpenax,
repbapuv M KOJUIGKIIMM PACTEHUH U IKUBOTHBIX, OOJIaalONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUU JKM3HU, repbdapuu u



KOJUICKIIMM PACTEHUM U >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOPM, KOJICKIIMU
KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.
JlabopaTopHbie PpadoThI (C MCIOIL30BaHUEM 000pya0BaHuUs 1leHTpa « Touka

pocTa):

JlabopaTopHass padora «BbIsBIeHHE TMPUCIIOCOOJIICHUN OpPraHu3MOB K
BIIMSIHUIO CBETA».

JlabopaTtopHass padora «BbIsBIeHHE TMPUCIIOCOOJIICHUN OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPHI».

JlabopaTopHass padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HbIX MECT OOUTAHUSI.

Tema 8. Jkos10rusi BUA0B U MOMYJIALMA

DKOJIOTHYECKHUE XapaKkTEePUCTUKHU MOMYJISLINH. [Tonynsuus Kak
ouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH Cpelibl, (U3UIECKUX OaphEPOB U
0COOCHHOCTEHM OMOJIOTUM BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsuuii. OCHOBHBIE TOKAa3aTelId TMONYISLUUU: YHUCICHHOCTh, IUJIOTHOCTD,
BO3pAacTHas MW TMOJIOBas CTPYKTypa, pOXKIAEMOCTh, MPUPOCT, TEMI POCTAa,
CMEPTHOCTh, MUTPALIUSL.

DKojoruveckas CTpykrypa nonyiadaiuu. OLeHKa YUCIECHHOCTH MOMYJISIUU.
JlnHamuka TmonyisiuMu U €€ peryianus. buoTtnueckuid moTeHUMAT MOMYJISIUHU.
MoaenupoBaHue TMHAMUKY NonyJisiiid. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKHBaHMs. Perynsius YUCICHHOCTH TOMYJAIUN: poJib (PaKTOPOB,
3aBUCSIIMX U HE 3aBUCAIIMX OT INIOTHOCTH. DKOJIOTUYECKHUE CTPATEruu BUIOB (I- U
K-ctparerun).

[TonsiTue 00 »KoJOTMYECKON HUIE BHaa. MecTtooOutaHnue. MHoroMepHas
MoJziesib 3Kojormueckor Humu Jx.M. XatunmHcOHa. Pa3sMepsl 3KOJI0TrMYECKOU
Huid. [loreHunanbHas 1 peaaTu30BaHHAS HUIIIM.

Bug kak cucrema momyssuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. IKOJIOTHUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS M MUTpallUi >KUBOTHBIX. buHojormdyeckue
WHBA3UM 9YKEPOIHBIX BUJIOB.

JdemoHcTpanumn

[Toptpert: Jx. Y. XaTunHCOH.

Tabmumbel W CXeMBI: «ODKOJIOTHYSCKHE XapPaKTCPUCTHUKHU  ITOIMYJISIIHN,
«IIpocTpancTBeHHass  CTPYKTypa  HOmyJsinuu», «Bo3pacTHele  mUpaMuibl
nonyasauun», «CKOPOCTh  3acelieHUsT TOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mogenb skosiorndeckoit Humu k. M. Xatuunnconay.

O6opynoBaHue: repoapuu PaCTCHUM, KOJUICKIINH JKHBOTHBIX.
JlaGopaTopHble padoThl (C NCIIOIL30BAHUEM 000pYI0BaHUS 1IeHTpa «Touka

pocTa):




JlabopaTtopnas  paGora  «llpucmocoOneHuss ceMssH  pacTeHMM K
PACCEIICHUIO».

Tema 9. Jkos0rust co001ECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsi3M MeEXIy
OopraHu3MaMu B OHOLIEHO3E.

DkocucteMa kak OTkpeiTas cucteMa (A. JIx. Tencnu). OyHKIHOHAIBHBIC
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYLEHTHbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOUOTHUECKHE OJIOKH
skocucteM. [1ouBbI 1 Wbl B AKOCHCcTeMaX. KpyroBopoT BEIIECTB U MOTOK YHEPTHU
B DKOCHUCTEME.

OcHOBHBIE  MOKa3aTeaud  JKOCUCTeMbl. buomacca u  mpoaykuus.
DKOJIOTMYECKHUE MUPAMUIBI YUCEI, ONOMACCHI U DHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaBiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuu. [lepBuuHbIC U
BTOPUYHBIC CYKIIECCHM M WX TPUYUHBI. AHTPOIIOTCHHBIE BO3JEHUCTBUS Ha
cykneccuu. Knumakcrnoe cooOuiectBo. buopaznoodpasue u mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOCUCmEMbl 03€D U peK. DKocucmemvl Mopeu u
oKeanos. IKocucmemvl myHOp, 1eco8, cmeneu, NyCmvlib.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEXIy aHTPOIOT€HHBIMU U IPUPOIHBIMHA 3KOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opojackas
¢nopa u ¢ayna. CunaHTpomnuzamus Topojckod (aynel. buonoruueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
aKocuctemax. Ponv kackaonoco 3pgexma u 6udo8-30upukamopos (Kiouesvlx
8U008) 6 QyHKYUOHUpo8anuu sxocucmem. llepeHOC PHEPTrUU U BEIIECTB MEXKIY
CMEXKHBIMU SKOCUCTEMAMU. Y CTOMYMBOCTh OPraHU3MOB, NONYJISIIUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIOT€HHBIX BO3AEHCTBHIA.

Mexanuzmbi 8030eLcmaus 3a2pA3HeHUl  PA3HbIX Munos Ha
CyOOP2aHUBMEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl ~ IKOJIO2UHECKO20  HOPMUDOBAHUSL — AHMPONO2EHHO20  B030€UCMBUS.
MeTtoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOIIOT€HHBIX SKOCHCTEM.

JdemoHcTpanumn
[Toptpert: A. JIxx. Tencan.
Tabmuuet u  cxembl:  «CTpykTypa — OWoOIreHO3a»,  «IKOocucTeMa

IIMPOKOJIUCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOTro jeca», «DyHKIMOHAIbHbIE
IPYIIbl OPraHU3MOB B 3KocHCTEME», «KpyroBopoT BELIECTB B 3KOCHUCTEMEY,
«llenu nuTanus (mactOUIIHAS, TETPUTHAS)», «IKOJOTHUUECKAs MUPAMUIA YUCET»,



«OKonoruyeckas nupamuya OMoMacch, «IKOJOTHMUYECKas MUpamuia SHEPrumn»,
«O0pa3zoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHHE Jeca Mocie
noxapa», «9KOCHCTeMa 03€pa», «ArpoueHos3», «KpyroBopoT BelIECTB W HOTOK
SHEPruu B arpoueHose», «[Ipumepsl ypOoskocuctem».

O6opynoBaHue: repOapuu pacTeHHM, KOJUICKIIMK HACEKOMBIX, Yydesia MTHI U
3Bepeid, repdapuu KyJIbTYpPHBIX U IUKOPACTYIIUX PACTEHUM, aKBApUYM KaK MOJIEIb
HKOCUCTEMBI.

JlabopaTopHble M NpakTUyeckue padoTsbl (C MCIOIL30BAHUEM 000PYIOBAHUS
neHTpa «Touka pocra):
IIpakTuueckas padora «3yuenue u onvcanue ypo0o3KOCUCTEMBI».

JlabopaTopHass pabGora «M3yueHue pa3zHOOOpa3uss MEIKUX TMOUYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi «IDKCKypcUsi B TUIMHMYHBIA OMOTEO1IeHO3 (B TyOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXO/IOJbHBIN WU TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeusi «IKCKypCcUsi B arpodKOCHUCTEMY (Ha MOJ€ WM B TEIJIUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCUCTEMA

buocpepa — oOmeruranerapras oOosouka 3eMIH, TNIE CYIIECTBYET WU
CyllecTBOBaja Ku3Hb. PazBuTHe npeacTaBieHuit o ouochepe B Tpyaax 3. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6mactu 6uochepsl u e€ coctan. JKupoe
BeIeCTBO Onocdephl U ero PyHKITUH.

3aKOHOMEPHOCTH cyllecTBoBaHUsS Ouochepsl. OcobenHocTn Ouochepsl Kak
ri100aIbHOM 3KocucTeMbl. JJuHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotsr
BEIIECTB U OMOT€OXUMHUUYECKHUE IUKIIBI (YTiiepo/ia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTH Ouocdepsl. [lonstrne o Ouome. OCHOBHbIE OHWOMBI CYIIH:

TYHJIpa, XBOWHBIC JIeCa, CMEIIAHHBIE U IITUPOKOJIMCTBEHHBIC JIECa, CTEIH, CAaBAHHBI,
MyCTBIHU, TPOMUYECKHUE JieCa, BEICOKOTOPhs. KiauMar, pacTUTENIbHBIN U KMBOTHBIN
MUp OMOMOB CYIITH.

Crpykrypa 1 (DYHKITHS )KUBBIX CHCTEM, OIICHKA MX PECYPCHOTO MOTCHITHANIA U
o6uochepHbIX HYHKITHIA.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnaackuii, 3. 31occ.

Tabmuter u cxembl: «['eocdepbr 3emmny», «KpyroBopot azora B mpUpOIE»,
«KpyroBopot yriepomga B mnpupoae», «KpyroBopor kuciopoga B HNPHUPOIE»,
«KpyroBopot Boasl B mpupojae», «OcHOBHbIE OMOMBI cymmy», «KmuMmarudeckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanabii gec», «IIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHay, « Tponmmueckuil gecy.

OOGopynoBaHue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJICKITUN )KUBOTHBIX.

Tema 11. YesioBek U OKpyxkamoias cpeaa



DKOJIOTMYECKHE KPHU3UChI M UX MNpuuuHbl. Bo3jelicTBue denoBeka Ha
ouocdepy. 3arps3HeHue BoO3AymHOM cpenbl. OxpaHa BoO3ayXa. 3arps3HEHHE
BoAHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. M3MeHeHue kaumara.

AHTpPONIOTEHHOE BO3JIEMCTBUE HA PACTUTEIBHBIN U KUBOTHBIA MUp. OxpaHa
pPaCTUTEIBHOTO U >KMUBOTHOTO MHUpa. OCHOBHBIC MPUHIUIBI OXPaHbl MPUPOJIBIL.
Kpacaeie xHuru. OcobOo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300J10THYECKUE TTAPKU.

OCHOBHbBIE TPHUHITUIIBI YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA U TMPUPOJIBI.
PanvonanbHO€  MPUPOJONONB30BAHME M COXpaHEHHE  OMOJIOrHMYECKOro
pazHooOpazust 3emau. OOmME 3aKOHOMEPHOCTH TJIO0ATBHBIX HSKOJOTHYECKUX
Kpu3nucoB. OcCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MOCIIEICTBUS.

Pa3Butrie METOJ0B MOHUTOPHHIA Pa3BUTHUS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uUcciedo8anusi nepexooa K pecypcocbepezaiowjell U
KOHKYDeHmocnocoonou snepeemuxe. buonoeuuecrkoe pasnoodpasue u b6uopecypcul.
Hayuonanouvie ungopmayuonusie cucmemsi, obecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHoOBbI
aKopeaburumayuyu dKocucmem u cnocob6os 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u Hazemusix 3KOCUCHEM.

JdeMoHCcTpamuun

Tabmuuet u  cxeMbl:  «3arpsis3HeHHe  atMocepb»,  «3arpsi3HEHUe
ruapocdepb», «3arpsisHeHue 1mouBbl», «llapHukoBbli  3ddekT», «Ocobdo
OXpaHsAEeMble IPUPOIAHBIE TEPPUTOPUNY», «MOJIENN YIPABIIEMOTO MUPAY.
O6opynoBanue: Qotorpadguu oxpaHsSEMbIX pacTeHUH U >KUBOTHBIX KpacHoii
kHuru Poccuiickon denepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYUYaIOIIMMUCI POCCUNUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIOBEKY TpyJa U CTapilieMy IMOKOJICHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPAKAaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYAIOMIUXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIHHOCTU B MPOIIECCE pean3aliid OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOIO BBIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE ¥ HACTOSIIIEE MHOMOHAIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TMOHUMAaHUS 3HA4YEeHHs] OHOJOTMM B TO3HAHUHM 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEW POCCUMCKOr0 HAPO/Ia;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHU;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOpMHPOBAHHMSA KYJAbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HENPUATHUSI BPEIHBIX MPUBBIUCK (yMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHLHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0 W C€aMOOOpa3OBaHHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKUM HUX BO3MOXKHBIX TIOCJIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHUH MPOOJIeM, CBS3aHHBIX C PpalMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMpPUSITHBIE SKOJOTHYECKHUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYUe Pa3BUTOrO FKOJIOTMUYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeSATeTLHOCTH HKOJIOTUUECKOMN HaIpPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOW, KOMMYHHUKATUBHOM U COLMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKON JMEATEIbHOCTH HKOJIOTHUUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEILCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TTO3HAHUSI MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKdh, OCO3HaHUS €€ poJu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUus 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWUW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodieM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU JJIi COBPEMEHHOW ITUBHWIIM3AIINHN:
oOecrieyeHUs] HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHHUE TEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  DPa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIHPHOW IPpaMOTHOCTH OOydYarouuxcs, GopMUpyeMoit
IIPU U3YYCHUN OUOJIOTHUH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOIb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHpPA U MPOUCXOMSAIINX B HEM HM3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIONINXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS TI0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE LEHHOCTH HAYYHOH JMESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO NS TEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caMOOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHMIO HOBBIX 3HAHWI MO OHOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU NMOTPEOHOCTSIMH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHSTHS, OTpa)Karolue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCCIIC[IOBAHNE,  HAONIOJIEHUWE, U3MEpPEHHE,  OKCIEPUMEHT U  JpyTrue);
yHUBEpCaJIbHbIE y4eOHble JeHcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOYy4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHBbIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC YUCOHBIC JICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cuHTE3a, CPaBHEHMSI, KiIacCU(BUKAIIUHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYCCKHUE MMOHATHS ISl OOBSICHEHUS (PAKTOB U SBICHUI
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICIIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHHUPOBAaHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METO/IOB PEIICHUS MTPAKTUUCCKUX 3a1a4, IPUMEHEHHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YUYeOHBIX U COIIMAIBHBIX ITPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh TPUYMHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJU3MpOBaTh 3ajauy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATECITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX WH(MOpMAIUH (TEKCTEe Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTE;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOTO MCIIOJB30BaHUS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoii uMHPOpMAINMEW: TPUMEHATh XUMHUYCCKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaraeMoit
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme (hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOJCHCTBUS NP PEIICHUN yIeOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JEUCTBUA II0 €€ JIOCTMIKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIEHUBATh HJAEHU C TO3UIMA HOBHU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMHU PeryJsTUBHBIMH JeCTBUSIMU

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH  pPEIIEHUs NpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATH PHUCKH W CBOECBPEMEHHO IPUHUMATh PELIICHUS II0 HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYIMX NPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YypOBHE OpPHEHTHUPOBaHbI Ha oOecreyeHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MeCTe U POJM OHOJIOTMU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTHYECKMX 3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHast Teopust
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICTIICHUSI, YHCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOUN U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAHUAX IKUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHHUE BBIJICNSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pAacTEHUM, >KUBOTHBIX, YEJOBEKa, IPOLIECCOB KUZHEIEATEIbHOCTH,
MPOTEKAIOIINX B OpraHM3Max pPacTeHU, )KUBOTHBIX U YEJIOBEKA, OMOJOTHYECKUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPpOPHOro TUMOB MUTAHUSA, OTOCUHTE3a U XEMOCUHTE3a,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
Pa3MHOXKEHHS,  WHJIUBUAYAJIbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOTE€HE3a),
B3aMMO/JICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

yMEHUE YCTaHABJIMBATh B3aMMOCBS3UM MEXIy OPraHOUJIaMH KJIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
opraHamMM M CHCTEMaMHU OpPraHOB y pPAaCTEHUM, >XUBOTHBIX W 4YEJIOBEKA M UX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY STallaMH
oOMEHa BEIIEeCTB, ATaraMH KJIETOYHOTO IIMKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTanaMu SMOpPUOHATILHOTO Pa3BUTHUS, T'EHOTUIIOM W (HEHOTUTIOM, (PEHOTHUIIOM U
dakTopamu cpebl OOUTaHUS;

YMCHHE BBISBIIATh OTJIMUMTEIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIME apryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIbI M IIPOTHO3BI HA OCHOBAHHH TOJTYYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

IPOBOJIUTH OMbBITH (JTA0OpAaTOpHBIE SKIEPUMEHTHI) C HCIOJIb30BaHUEM
aHAJIOTOBOTO JabOpaTOPHOTO 00OPYAOBaHUSA U MUGPPOBOrO0 0OOPYIOBAHUS IIEHTPA
«Touka pocra;

YMEHHE BBIJBUTATh THUIOTE3bl, TPOBEPATh HUX IKCICPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS 1edb HCCIEAOBAHUS, AHAJIM3UPOBATH MOJIYYCHHBIC
PE3YNbTATHI U ICNIaTh BHIBOBL;

YyMEHHE y4acTBOBaTh B y4e€OHO-HCCJEI0BATEILCKON paboTe Mo OHUOJOTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBIATH  MOJNYYCHHBIC  Pe3ylbTaThl HAa  yUYEHWYECKUX
KOH(DEpeHIHSX;

YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUN B
obmactu  OWojIOrMM W MEOUUMHBI  (KIIOHUPOBAaHHE,  HMCKYCCTBEHHOE



OIUTIOIOTBOPEHKE, HAMPABIEHHOE M3MEHEHHWE I'€HOMa M CO3/IaHhE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NeATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOT0 XO34MCTBA, MUIIEBON MPOMBIILIEHHOCTH, YIIyOasTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHMS B OpraHu3alUsaX CpEeaHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs1 yuyeOHoro mpenmera «buomorus» B 11
K1acce JOJIKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJM OHOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpPa, B [O3HAaHWUU 3aKOHOB NPHUPOJLI U PEHICHUU HKOJOTHUYECKUX
npo0JieM dYeloBEYEeCTBA, a TaKKe B PEIIEHHH BOMPOCOB PalMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHHUS K MPHUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OHOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OHMOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpeJIeNIeHHs] W TOHMMAaHHWE CYIIHOCTH OCHOBOIOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHCTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLNU), YUECHUS
(A. H. CeBeprioBa — 0 TyTsSIX U HampaBieHUsx 3Boronuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTUYECKON NupamMuabl 3HEprum), runoresbl (rumoreza «Mmupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
MCITOJIb3YeMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUSIX YKUBBIX 00OBEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMM BBISIBICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B MPUPOJE;

YMEHHE BBIJCIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
HKOCHCTEM U Ouocdepbl, CTaAOMIM3UPYIOLIET0, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, aJJIONaTPUIYECKOTO u CUMITATPUYECKOT O
BUI000pa30BaHUs, BIMSHUS JIBIDKYIIIUX CHJI YBOJIFOIIMU HA TEHO(DOH MOMYIISINH,
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHusl, YepeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOIECCAMHU HBOJIIOLUH,
JBIDKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;



YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TMPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpele oOuTaHus, aOMOTUYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOINIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY JUIS JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTHYECKUX TPYIII, B3aUMOCBSI3U OPTraHU3MOB U CpPEIbl OOUTaHUs, €TUHCTBA
YeIIOBEUEeCKNX pac, HEOOXOAUMOCTH COXpaHEHUS MHOTOOOpa3usi BHJIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUECTBA;

yYMEHHUE peliaTh OMOJOTUYECKHUE 3a]a4H, BBISBISITh IPUIHHHO-CJIC/ICTBEHHBIC
CBSI3M MEX/TY UCCIIEyeMbIMH OMOIOTUYECKUMU MPOIIECCAMU U SIBIICHHUSIMHU, JIE1aTh
BBIBOJIbI I TIPOTHO3HI HA OCHOBAHUY TIOJIYUYCHHBIX PE3YyJIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

NPOBOJIUTH OMBITH  (Ja0OpaTOpHBIE SKIIEPUMEHTHI) C HUCIOJIB30BAHUEM
aHAJIOrOBOI0 JabopaTOpHOTrO 00O0PYAOBaHUS U HU(PPOBOro 0OOPYIOBAHUS LIEHTPa
«Touka pocra;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCICPUMEHTAIbLHBIMU
cpenctBamu, GOpMYNIHpYs LEdb HCCIEIOBaHUS, aHAJIU3UPOBATH MOJYYCHHBIC
PE3yNbTATHI U J€NIaTh BHIBObL;

yMEHHE Y4YacTBOBaTh B y4eOHO-HMCCIEIOBATENbCKON paboTe 1mo Ouojoruu,
HKOJIOTUM U MEJUIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYyYEHHbIE  pe3yJabTaThl HAa  YYCHHYECKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M 4YEJIOBEYECKUX pac, O MPHUYMUHAX, MOCIEJACTBUSAX M CIOCO0aX MpPenOTBPAICHUS
r100aabHBIX M3MEHEHUH B Ouocdepe;

yYMEHHE OCYHIECTBJISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHambHOM
JESITEeIbHOCTU B 00J1IaCTH OMOJIOTHH, SKOJIOTHH, IPUPOAONOIb30BaHUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3HCTBA, MHILEBOMN
MIPOMBIIINICHHOCTH, YTAyONsTh TO3HABATENbHBIM HWHTEpEC, HaIpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmd W MPOAOHKCHHE
OMOJIOrMYecKOro 00pa3oBaHUsl B OPraHU3AIMIX CPEAHETO MPOGECCHOHATBHOIO U
BBICIIIETO 00Opa30BaHMUS.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

(c yueTom mpuMeHeHHs] 000pyI0BaHUs LIEHTPa 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TE€XHOJIOTUYECKOM
HanpaBiieHHocTel «Touka pocTay)

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
MPOrpaMMblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bu6moreka [IOK
1 burosorus xak Hayka 1 0 0 https://m.edsoo.ru/7f413368
bu6moreka [IOK
2 JKuBBIe CHCTEMBI M UX H3yYCHHE 2 0 0 https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
3 buonorus kierku 2 0 0.5 https://m.edsoo.ru/7f413368
bu6mmoreka [JOK
4 XUMHUYeCcKasi OpraHu3aIys KIeTKA 10 0 1 https://m.eds00.ru/7f413368
bu6mmoreka [JOK
5 Ctpoenue 1 QyHKIHMH KICTKH 8 0 2 https://m.edso0.ru/7f413368
5 OGMeH BELIECTB U NPEBPALIEHNE SHEPIUH B 9 0 L Brbmmotexa LIOK
KITeTKE https://m.edsoo.ru/7f413368
5 Hacnencreennast undopMarws u 9 0 05 brbmmotexa LIOK
peaTm3amus eé B KIeTke - https://m.edsoo.ru/7f413368
8 JKu3HeHHBIN MK KISTKU 6 0 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f413368

https://m.edsoo.ru/7f413368

bubmmoreka [{OK

9 Crpoenue 1 (HyHKIUH OPraHU3MOB 17 15 https://m.edso0.ru/7f413368
bubmmoreka [{OK

10 Pa3MHOKEHHE U pa3BUTHE OPraHU3MOB 8 15 https://m.edsoo.ru/7f413368
bubmmoreka [{OK

I'eHeTHKa — HayKa O HACIEACTBEHHOCTH U
11 e 2 0.5 https://m.eds00.ru/7f413368
HM3MEHYMBOCTH OPTaHU3MOB

bu6moreka [IOK

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1 https://m.edso0.ru/7f413368
bu6moreka [IOK

13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 https://m.edso0.ru/7f413368
bu6mmoreka [IOK

14 ['eHeTHKa YesIoBeKa 3 0.5 https://m.edso0.ru/7f413368
bu6mmoreka [JOK

15 CeJleKIUs OPraHu3MOB 4 1 https://m.edsoo.ru/7f413368
bu6mmoreka [JOK

16 BroTtexHonorusa u cuHTeTHYECKass OUOJIOTHS 4 0 https://m.edso0.ru/7f413368
bubmuoreka [JOK

17 PesepBHOE BpeMst 1 0 https://m.edsoo.ru/7f413368

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 13
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11 KVIACC

(c yueTom mpuMeHeHHs1 000pyIOBaHUS LIEHTPa 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TE€XHOJIOTUYECKOM
HanpaBiieHHocTel «Touka pocTay)

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThl padoThI
pecypchbl
1 3aposkIeHNE M Pa3BUTHE SBOIIOIHOHHBIX 4 brbmotexa LIOK
NIpE/ICTABICH i B GHONOTHE https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
2 MukposBomrons 1 € pe3ynbTaTsl 14 2 https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
3 MakposBomorus 1 e€ pe3ynbTaTsl 6 https://m.eds00.ru/7413368
4 T[TporCcXoXK/IeHNE U Pa3BUTHE KI3HU HA 15 15 brbmotexa LIOK
Jemite - https://m.edso0.ru/7f413368
bu6mmoreka [JOK
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHE3 10 1 https://m.eds00.ru/7f413368
OKOJI0THsl — HayKa O B3aUMOOTHOILLIEHUAX bubnuoreka [IOK
6 OpPraHMW3MOB M HaIOPTaHU3MEHHBIX CHCTEM 3 0.5 https://m.edsoo.ru/7f413368
C OKpYXarolen cpenon
bubnuoreka [JOK
7 OpraHu3sMmsl 1 cpesia 0OUTaHHs 9 1.5 https://m.edsoo.ru/7f413368
8 DKOJIOTHS BUJIOB U HOITYJISIILINI 9 0.5 bu6mmoreka [JOK



https://m.edsoo.ru/7f413368
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DKOJIOTHS COOOIIECTB. DKOJIOTHUCCKUE Bubmmoreka HOK
9 12 0.5 https://m.edsoo.ru/7f413368
CHUCTEMBI
bubmmoreka [{OK
10 Buocdepa — rmobanpHas sKocucTeMa 6 https://m.edsoo.ru/7f413368
bubmmoreka [{OK
11 YenoBek 1 OKpyXKaromas cpesa 6 https://m.eds00.ru/7f413368
bu6moreka [IOK
12 PesepBHOE Bpemst 8 https://m.edsoo.ru/7f413368
OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 102 7.5
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. buonorudyeckue cuctemsl u npoiueccel, 11 kmace/ Tepemon A.B.,
ITerpocona P.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «OI]
MHEMO3HWHA»»

* buonorus. buonoruueckue cuctemsl u npoueccol, 10 knacc/ Tepemos A.B.,

[Terpocora P.A., OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «OI]

MHEMO3MHA)»

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET
https://resh.edu.ru/subject/I

OBOPYJAOBAHME JJIs1 MIPOBEJAEHUA JIABOPATOPHBIX,
IMPAKTUYECKHNX PABOT, IEMOHCTPAIIUIA
JlaboparopHoe o0opynoBanue U IuppoBoe 0bopynoBaHue IeHrpa "Touka pocra".
MynnbTUMETUHHBINA TPOSKTOP, IKpaH, HOYTOYK, MyJIbTUMEINIHBIC TTOCOOH,
KOJIOHKH.
Hughposasa nabopamopus:
1) mmanmer (I1K).
2) Jlatuuk TemnepaTypsbl.
3) JaTuynuk OTHOCUTEIbHOMN BIIa’KHOCTH.
4) JlaT4uK OCBEIICHHOCTH.
5) Haruuk pH.
6) Muxkpockon (nudposas nyma).
Onucanue MaTepUaJIbHO - TEXHHUYECKOM 0a3bl HeHTpa «Touka pocray,
HCIMOJIB3yeMOro JJIsl peaju3annu 00pa3oBaTe/ibHbIX IPOrPaMM B PAMKAaX
npenoaaBaHus OMOJIOTHN:
Hugpoeaa (komnvromepnasa) navopamopusn (IlJI), nporpaMMHO-anmapaTHbIA
KOMITJIEKC, JATIMKOBAsI CUCTEMA - KOMIUIEKT y4eOHOTO 000py/I0BaHMS,

BKJTIOYAIOIIUI U3MEPUTEINbHBINA OJI0K, HHTEp(dEiic KOTOPOro MO3BOISIET



o0ecreyuBaTh CBA3b C IEPCOHATBHBIM KOMIIBIOTEPOM, U HA0Op JaTYMKOB,
PETHCTPUPYIOIINUX 3HAYEHUS PA3IUUYHBIX (PU3HUECKUX BETUYMH.
Jamuux memnepamypol niamuHo6blii —IPEAHAZHAYCH I U3MEPEHUS
TEMIIEpATypbl B BOJAHBIX PACTBOPAaxX M B Ta30BbIX cpenax. MiMeeT pa3inuHbIi
nuanas3ol uzMmepennit ot —40 no +180 °C. TexHuyeckre XxapaKTEPUCTUKH TaTUNKA
yKa3aHbl B MHCTPYKIHMH IO SKCIUTyaTalUu.
Jlamuux pH nipeHazHayeH AJi1 U3MEpEHUs: BOAOpoaHOro nokasarens (pH)
BOJHBIX PAaCTBOPOB B PA3IMUHBIX UCCIAEAOBAHUSAX 0OBEKTOB OKPYKAIOLIEH CPEIbl.
JaT4uK  BJIAXKHOCTHM  BO3AyXa — TNpPEAHA3HAYEH JUIsl U3MEPEHUS
OTHOCHUTEIILHOU

BJIQYKHOCTH BO31yXa.
JlaTuMK OCBEIEHHOCTH — HU3MEPSIET YPOBEHb OCBEIIEHHOCTH U 00JaaeT
CIIEKTpaJib-

HOM 4yBCTBUTEIBLHOCTHIO OJIM3KOW K UYBCTBUTEIBHOCTH YEJIOBEYECKOTO Ii1a3a.
Jlnanazon

u3mepenusi: ot 0 go 188 000 nk. OTHOCUTENBHAA NOTPEIIHOCTE: 15 %.
Juamnason pabo-

yux giuH BOJH: oT 350 mo 780 M. TexHosorndyeckue OCOOEHHOCTH:
YyBCTBUTEJICH K HAIPaBJICHUIO HA UICTOYHHUK CBETA.

JlaT4uK TeMnepaTypbl OKpPY:KAaIOIIel cpeabl - U3MepseT TeMIIepaTypy

BO3YITHOU
cpenbl. /laTuynk OCHaIlleH BBIHOCHBIM U T€PMETUYHBIM TEMIEPATYPHBIM 30HI0OM,
YCTOWYHUBBIM K JJa00OpaTOpHBIM peareHTaM. Jlnanazon uaMmepenuii ot —40 mo +180

C.






