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MMOSICHUTEJIbBHAS 3AIIUCKA

[Iporpamma no yue6HOMY mpeameTy «buomorus» (nanee - OMOJIOTHS) HA YPOBHE
cpenHero oOmero oOpa3oBaHHsl pa3paboraHa Ha ocHoBe denepalibHOro 3akoHa OT
29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit ®eneparm», GPI'OC COO,
Konuenuuu npenogaBaHusi yueOHOro npenmera «buosiorus» U OCHOBHBIX IMOJIOKEHUH
denepanbHO paboyeil mporpaMMbl BOCIIUTAHUS.

Cornacio monoxkenusim OPI'OC  COO mnpodusibHble yueOHbIE MPEIMETHI,
M3ydaeMble Ha YyriayOJE€HHOM ypOBHE, SIBIIOTCS criocoboM auddepeHmnuanuu oOydeHus
Ha YPOBHE CpellHero olmiero oopa3oBaHus M MPHU3BaHbI 00ECHEUUTh MPEEMCTBEHHOCTh
MEXy OCHOBHBIM OOIIMM, CPEAHHM OOIIMM, CPETHUM Mpo(deccHOHATbHBIM U BBICHIUM
oOpa3oBaHueM. B TO e BpeMs KaXIbli W3 THUX y4EOHBIX MPEAMETOB JOJDKEH OBITH
OpUEHTUPOBAH Ha MPUOPUTETHOE peUIeHUE O0O0pa30BaTEIbHBIX, BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJa4, CBA3aHHBIX C  M[podopHeHTanueil  o0yyarommxcs |
CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOW OOJAacTH HAYYHOI'O 3HAHUS, CBA3AHHOTO C
OuoJiorueit, MeAUIIMHOM, SKOJIOTHEH, TICUXOJOTUEH, CIIOPTOM HJIU BOCHHBIM JIEJIOM.

[Iporpamma no yueOHomy mpenmery «buonorus» Aa€t mpencraBieHUE O LETH U
3ajayax wu3ydeHus ydeOHoro mpeamera «buomorms» Ha yrayOméHHOM ypOBHE,
ompenaenser  oOs3arenbHOe  (MHBApUAHTHOE)  TPEAMETHOE  COJEp)KaHHe,  €ro
CTPYKTYpHpOBaHUE MO paszieyaM M TeMaM, pachpeliesieHHe MO KiiaccaM, PEeKOMEHIYeT
MOCTIeI0BATENIbHOCTh M3yUeHHUs y4eOHOro MmaTepuana ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JOTMKKM y4eOHOro MpoIecca, BO3PACTHBIX OCOOEHHOCTEH
oOyyaromuxcsi. B nmporpamme mo Ouosioruu peaiv3oBaH MPHUHIIMI MPEEMCTBEHHOCTH C
U3y4eHHeM OHOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, Onarojapsi yemy
MIPOCMATPUBAETCS HANPABIEHHOCTh Ha MOCIEAYIOIIEE pa3BUTHE OMOJOTMYECKUX 3HAHUM,
OpUEHTUPOBAHHBIX Ha (OPMHpPOBAHUE ECTECTBEHHO-HAYYHOTO  MHUPOBO33PEHMUS,
HKOJIOTUYECKOTO MBIIIJICHUS, IPEACTABICHUI O 30pOBOM 00pa3e JKHU3HU, Ha BOCIIUTAHHE
Oepe’KHOro OTHOILIEHHUS K OKpY’Karolleld NpupoAHo cpene. B nmporpamme no Guosioruu
TaK)K€ I[IOKa3aHbl BO3MOXHOCTU yueOHOro mpenmera «buonorus»y B peanu3alnuu
tpeboBanuii PI'OC COO Kk T™JIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM |
NPEIMETHBIM pe3ylibTaTaM OoOydeHus u B (DOPMHPOBAHMM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIbHOM  ACSATENIbHOCTH  OOydYarommxcs MO  OCBOCHHIO  COJEp KaHus
OMoI0rMYecKoro 0opa3oBaHus Ha YPOBHE CPEIHEr0 0011ero oopa3oBaHusl.

VYueOubii mpenmer «buomorus» Ha ypoBHE cpemHero oOmero oOpa3zoBaHHS
3aBepiuaeT Ouosioruueckoe oOpazoBaHUE B IIKOJE U OPUEHTUPOBAH HA paCUIMPEHUE U
yriayOneHue 3HaHWM OOydaromuMXcs O KUBOM NPHUPOJAE, OCHOBAaX MOJIEKYJSIPHON U
KJIETOYHOW OWOJIOTHH, SMOPHOJIOTUM W OWOJIOTHM PAa3BUTHS, TEHETUKH, CEJCKIUH,
OMOTEXHOJIOTUH, SBOJIOLIMOHHOTO YUEHHSI U SKOJIOTUH.

N3yuenune yuebHoro mnpeamera «buonorusy» Ha  yriIyOJIEHHOM  ypOBHE
OPUEHTHPOBAHO Ha TMOATOTOBKY OOYy4YalOIUXCA K TOCIEAYIOMEMY IOJIy4YEeHUIO
O1oJ0rnyecKkoro o0pa3oBaHus B By3ax M OpraHU3alUsAX CPEIHEro npogeccHOHaIbHOrO
oOpazoBanus. OCHOBY €ro COJEp>KaHUsl COCTAaBJSIET CUCTeMa OHOJOTWYECKUX 3HAHUU,
NOJYYEHHBIX TPU H3YYEHUH OOYYAIOUIMMHUCS COOTBETCTBYIOIIMX CHCTEMAaTHUYECKHX



pasziesioB OMOJIOTHH Ha YPOBHE OCHOBHOTO 001Iero obpazopanusi, B 10—11 kmaccax 3tu
3HAHMS TOJIy4aroT pa3BuTHe. Tak, pacimmpeHsl U yriayOiaeHbl OMOJIOTHYECKHE 3HAHUS O
pacTeHusiX, JKUBOTHBIX, TIpubax, OakTepusiXx, OpraHU3Me YeJOBeKa, OOMIMX
3aKOHOMEPHOCTSIX JKU3HH, JOIMOJHUTEIBHO BKJIIOYEHBI OHMOJOTMYECKHE CBEJCHUS
MPUKJIAHOTO W TTOMCKOBOTO XapaKTepa, KOTOPhIe MOKHO HCIIOJIb30BaTh KAaK OPUEHTHPHI
JUTs TIOCTeAyronero Beioopa npodeccun. Bo3amorxkHa Takxke MHTErpanys OHOJIOTMYECKUX
3HaHUM C COOTBETCTBYIOIIMMH 3HAHUSMU, TIOJyUYEHHBIMU 00YYAIOIIMMHUCS MPU U3YUYEH MU
¢u3uKH, XUMuM, reorpauu 1 MaTeMaTHKH.

CrpykTypa nporpaMmsl 1o yueOHoMy mnpeaMety "buonorus" orpaxaer CUCTEMHO-
YPOBHEBBIH M SBOJIOUMOHHBIA TOAXOJbI K H3yueHUIo Ouosoruu. CorjacHo uM,
U3YyYalOTCSl CBOMCTBA M 3aKOHOMEPHOCTH, XApPAKTEPHBIE ISl KUBBIX CHUCTEM Pa3HOTO
YPOBHSl OpraHU3allid, OHBOJIOLUM OPraHUYECKOrO0 MHpa Ha 3emiie, COXpPaHECHHS
Ouonornyeckoro pasHooOpasus IuiaHetbl. Tak, B 10 kiacce wH3y4yaroTCs OCHOBBI
MOJIEKYJISIPHOU M KJIETOYHOW OMOJIOTUH, SMOPHOJIOTUU M OUOJIOTUM PA3BUTHUS, T€HETUKH
U CEJICKINH, OMOTEXHOJOTUU M CHUHTETHYECKOW OWOJIOTHH, aKTyaIM3UPYIOTCS 3HAHUS
obOyuaromuxcs 1mo 00TaHUKE, 300JI0TUH, aHATOMUH, (U3uoJIoruH yenoBeka. B 11 kmacce
U3YYaroTCs BOJIIOIIMOHHOE YUEHHE, OCHOBBI AKOJIOTHH U yueHue o Ouocdepe.

VYueOubiii peamer «buonorus» mpusBaH 00ECIEYUTH OCBOCHUE OOYJAIOIIMMHUCS
OMOJIOTUYECKUX TEOPHM U 3aKOHOB, WJEH, MPUHIIUIIOB M TPAaBHUJ, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-Hay4YHON KapTHUHBI MUpPa, 3HAHUI O CTPOEHUHU, MHOT000pa3uu
U OCOOCHHOCTSIX KIIETKHM, OpTraHW3Ma, WOMyJSIUU, OWOIEeHO03a, DKOCHCTEMBI, O
BBIJIAIONIUXCS HAyYHBIX JOCTIKEHUSAX, COBPEMEHHBIX HCCIICIOBAHUAX B OWOJIOTHH,
MPUKJIAHBIX aclleKTax OMOJOrnYeckux 3HaHui. [lJig pa3BUTHs U MOAAEpKAHUS MHTEpeca
oOyJarommxcss K OWOJOTHH Hapsily €O 3HAYUTEIbHBIM OOBEMOM TEOPETUYECKOTO
Marepuajia B COJIEP)KaHUH TMPOTPaMMBI IO OHMOJIOTUM TPETYCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAHOBJIEHUS M Pa3BUTHUS TOM WM WHOM o00sacTh OWUOJOTUM, BKIJIAJIOM
OTEUECTBEHHBIX U 3apyOCKHBIX YYEHBIX B pEIICHHWE BAXHEUIIUX OWOJOTHMYECKHX U
9KOJIOTUYECKHUX MPOOIIEM.

ens wm3yuenus yueOHOrOo mpeamera «buonorus» Ha yriayOaEéHHOM YpOBHE —
OBJIaJIeHNE OOYYArONIMMHKCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHWU3alud
KUBBIX CHCTEM Pa3HOTO paHra W MPHOOPETCHHE YMEHWH HWCIOJIL30BAaTh 3TH 3HAHWS B
dbopMupoBaHUN UHTEpECA K OMpeaeIEHHON 00acTu MpodheCCUOHATLHON ACSITENHHOCTH,
CBSA3aHHOM C OuWoOJIOTHEW, WU K BBIOOPY Yy4eOHOro 3aBeleHUs I TPOAODKEHUS
OMOIOrMYECKOro 00pa3oBaHMS.

JlocTmkeHue 1enu u3ydeHus yuyeOHoro mpeamera «buosnorus» Ha yriyOnéHHOM
ypOBHE 00€CIeunBaeTCs PEIICHUEM CIIEeTYIONUX 3a/1ay:

OCBOCHHE OOYYaIONIUMUCS CUCTEMBbI OHOJIOTHYECKUX 3HAHUWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIIEMIHUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
NpaBUJIaX, COCTaBIISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUpa; O
CTPOEHUHU, MHOTOOOPa3uu U 0COOEHHOCTAX OMOJIOTUYECKUX CUCTEM (KJIETKa, OpPTaHU3M,
MOMYJISIHS, BU, OMOreo1eHo3, Ouocdepa); o BEIAAIONMIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTUY;



O3HAaKOMJICHHME OOy4YalIIMXCSi C METOJAaMH TIO3HAHUS JKUBOM  MPHUPOIBL:
UCCIIEIOBATEIbCKUMU METOJaMH OHMOJIOTMYECKUX HAyK (MOJEKYJISPHOW W KIETOYHOUH
OmoJIOruu, SMOPHOJIOTUU U OUOJIOTUU PAa3BUTHS, TEHETUKH U CENEKIIMU, OUOTEXHOJIOTUH
U CUHTETUYECKON OMOJIOTHH, MMaJCOHTOJOTUH, SKOJIOTHH); METOAAMH CaMOCTOSITEIEHOTO
NpOBeACHNUS OMOJIOTHYECKUX HCCIeI0BaHUI B 1abopatopuu U B npupoje (HaliroaeHue,
HM3MEpPEHUE, IKCIIEPUMEHT, MOJICITMPOBAHHE);

OBJIaJICHUE 00y4JaroIUMHCS YMEHUSIMU: CaMOCTOSITEIHHO HaXOUTh,
aHAM3UPOBATh M  UCIOJB30BaTh OHWOJOTHYECKYI0 HH(OPMAIMIO; IOJH30BATHCS
OMOJIOTUYECKON TEPMHMHOJOTMEl W CHUMBOJMKOM; YyCTaHABIMBAaTh CBSI3b MEXKIY
pa3BUTHEM OMOJOTUU U COLIUATBLHO-KOHOMUYECKUMHU M IKOJIOTMUECKUMH MpoOieMaMu
YeJIOBEUECTBA; OIEHUBATh TOCJEACTBUSI CBOEH JEATENBHOCTH IO OTHOLIEHUIO K
OKpY’Karollel MpUpoJHON cpene, COOCTBEHHOMY 370POBBIO U 3/10POBBIO OKPYKAIOIIHUX
Jarofiel; 0OOCHOBBIBATH M COOMIOAaTh Mepbl  MNPOGUIAKTUKHA  MHOEKIIMOHHBIX
3a0oeBaHMii, mMpaBWia TOBEACHUS B TpUpoJe U obecriedeHUs: OE30MACHOCTH
COOCTBEHHON JKM3HEACSITENLHOCTH B YPE3BBIYAWHBIX CHUTYyallUsX MPUPOJHOTO U
TEXHOTEHHOTO0 XapakKTepa; XapaKTepHU30BaTh COBPEMCHHBIC HAYYHBIC OTKPBITHS B
00s1acTH OMOJIOTHH;

pasBUTHE y OOYYAIOIUXCS WHTEUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B
nporecce  3HAKOMCTBA € BBUIAIOIIMMHCS —~ OTKPBITHSMH W COBPEMCHHBIMHU
UCCJIEIOBAaHUSIMA B  OHMOJIOTHUH, peEIIaeMbIMH €10 TpobiieMaMH, METOAOJIOTUEH
OMOJOTUYECKOTO HCCIICIOBAHUS, TPOBEJACHUS DJKCIEPUMEHTAIBHBIX HCCIIECIOBAHUMN,
pelieHruss OMOJIOTMUECKUX 3aJad, MOJCTUPOBAHUA OHOJOTUYECKUX OOBEKTOB U
MPOLIECCOB;

BOCITUTAHHUE Y 00YYAIOIUXCsl [IEHHOCTHOTO OTHOIICHHMSI K )KUBOUM MIPUPOJIC B LIEJIOM
U K OTACIbHBIM e O0O0BbeKTaM U SBICHUSAM; (HOPMHUPOBAHUE HKOJIOTHUCCKOMH,
TeHEeTUYECKOW TPaMOTHOCTH, OOIIeH KyJbTypbl TMOBEACHUS B NPHUPOJEC; HHTErpallud
€CTECTBEHHO-HAYYHBIX 3HAHUM;

pruoOpeTeHne 00yJarOIIMMHUCS KOMITETEHTHOCTH B paIrMoHaATLHOM
IPUPOAOIOJIB30BaHUM (COOMIOIEHE TpaBUi TOBEACHUS B MPUPOJE, OXPAaHbl BHUJIOB,
IKOCUCTEM, OrOochephl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBbS M 3JI0POBbS OKPYKAFOIINX
mroneit (coOmrofneHus: Mep NpOQIIAKTHKY 3a00jeBaHUM, obOecriedyeHue O0€30TacHOCTH
KUZHENEATEIbHOCTH B YpPE3BbIYAWHBIX CHUTyalUsIX MPUPOJHOTO M TEXHOI'C€HHOIO
XapakTepa) Ha OCHOBE WCIOJb30BaHUS OHOJOTUYECKUX 3HAHUM H yMEHUH B
MOBCEIHEBHOM KU3HH;

CO37]aHie YCIOBUM JUIsl OCO3HAHHOIO BBIOOpa OOYyyaIOMIMMUCA MHAMBHIYAIbHOU
o0OpazoBareIbHON TPAEKTOPHUH, CIIOCOOCTBYIOIIEH MocieayonemMy npodeccuoHaibHOMY
CaMOOITIPE/ICNICHNI0, B  COOTBETCTBUU C WHAWBUAyaJbHBIMH HWHTEPECAMU U
MOTPEOHOCTSIMU PEruoHa.

OO11ee 4nCIiI0 4acoB, OTBEICHHBIX HAa U3y4YeHHE OMOJIOTUH Ha YTiIyOJIeHHOM ypOBHE
cpennero oOmiero oobpazoBanus, cocranisieT 204 gaca: B 10 kmacce — 102 gaca (3 yaca B
Hezaemo), B 11 knacce — 102 vaca (3 yaca B Hezeto).

Ot6op opraHu3anMoHHbIX (OpPM, METOJOB U CPEACTB OO0yudeHus OHOJIOTUU
OCYIIECTBIISIETCSI ¢ Y4E€TOM CHelUuUKA €ro CoJACpkKaHWs ¢ HalpaBICHHOCTH Ha



OpoJoJDKEeHHe  Ouosiornyeckoro  oOpa3oBaHMs B OpraHU3alUsX  CpeIHEro
po(heCCHOHAIBHOTO U BBICIIEr0 00Pa30BaHuUA.

OO0s3arebHBIM YCIOBUEM MpPU OOyYE€HUH OHMOJOTMU Ha YIIIyOJIEHHOM YpPOBHE
ABJIICTCSl TPOBEACHUE J1a0OpAaTOpPHBIX M MpakTHueckux pabor. Taxke yuactue
oOydaromxcsi B BBIMOJHEHUH TMPOEKTHBIX M Y4eOHO-MCCIEIOBATENLCKUX padoT,
TEMaTHKa KOTOPBIX ONPEICNISETCS YYHWTEJIeM Ha OCHOBE HMMEIOIIMXCS MaTepuaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOIHBIX YCIOBUH.



COIJEPXAHHUE OBYYEHUA
10 KUIACC

ConepxaHue TpPOrpaMMbl, BBIACICHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyIapCcTBEHHOM utoropoii arrectammu (I'MA).

Tema 1. buojiorusi kKak Hayka

CoBpeMeHHast Ouojorusi — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTHSA
O6uonoruu. buonornueckue Haykd M M3ydaemble UMM MpobOseMbl. DyHIaMEHTANbHBIE,
MPUKJIaJHbIE U TIOMCKOBBIE HAYYHBIC UCCIIEIOBAHUS B OMOJIOTHUH.

3HayeHne Owonornd B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kapTuHbl Mupa. IIpodeccun, cBs3aHHbIe ¢ Ouosorueid. 3HaUYCHUE OHWOJOTHH B
IIPAKTUYECKOW  JEATEIbHOCTH  YEJIOBEKAa:  MEIULHHE,  CEIbCKOM  XO3sMCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHe IPUPOLBL.

JdemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, V.
l'apseir, I'. Mengens, B. . Bepuanckuii, 1. II. [TaBnos, M. 1. Meunukos, H. .
Bagsusos, H. B. Tumodees-Pecosckuii, /Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupt u cxembl: «CBs3p Ouonoruu ¢ JApyruMd Haykammy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. /KuBble cucTteMbl M UX H3yYeHHUE

XKupble cucteMbl Kak mnpeaMeT u3yudeHusi Ouonoruu. CBOWCTBA JKHUBBIX CHUCTEM:
€IUHCTBO XHMMHMYECKOTO COCTaBa, MAUCKPETHOCTb M LEJIOCTHOCTb, CIIOXKHOCTH U
YHOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3alMs, CaMOBOCIIPOU3BEICHNUE,
pa3apaKMMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyy UBBIX CUCTEM: MOJICKYJSPHBIM, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, TOMYJAIIMOHHO-BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIEHOTUYECKHUIA),
ouocdepnsiil. Ilponeccrl, mpoucxoasmue B KUBbIX cucTeMax. OCHOBHBIC MPHU3HAKH
xuBoro. JKu3Hb Kak (opma CyllecTBOBaHUS MaTepuu. Hayku, H3ydaroniue >KUBbBIC
CHUCTEMBI Ha Pa3HBIX YPOBHAX OpraHHU3aLUu.

N3ydenne >kuBbIX cucTeM. MeTroasl Ouosornyeckoi Hayku. HaOmronenue,
U3MEPEHUE, HKCIIEPUMEHT, CUCTeMaTu3alus, MeraaHanu3. [loHsThe O 3aBUCHUMON U
HE3aBUCUMOM IepeMeHHOU. llnanupoBanue skcnepumenrta. IloctaHoBKa M IpoBEpKa
runote3. HyneBas rumorte3a. [lonsitTue BbIOOpKHM M €€ JOCTOBEpHOCTh. Pazbpoc B
Ounonornyeckux AaHHbIX. OLIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pe3yibTaToB. [IpudnHbI
HCKaXEHUs PE3yJIbTaTOB dKCIepUMeHTa. [[oHsATHE CTaTHCTUYECKOrO TECTA.

JdemoHcTpanuu

Tabnuupl u cxembl: « OCHOBHBIE MPU3HAKU KU3HW», «BUOJIOrMYECKHE CUCTEMBIY,
«CBolicTBa XMBOM Marepun», «YPOBHM OpraHu3allM >KUBOM Hpupoibd, «CTpoeHue
JKUBOTHOM KJETKW», «TKaHU IKUBOTHBIX», «CHCTEMBbI OpPraHoOB YeEJIOBEUECKOTO
opranusMay, «buoreonenosy», «buochepay, «MeToabpl U3yUEHHS )KUBOW MTPUPOIBD.



OO6opynoBanue: nabopaTopHoe 0OOpyIOBaHHE MJIsi INPOBEACHUS HAOIIOJECHUM,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «Vcnosnb3oBaHHE pPa3IMYHBIX METOAOB IPU H3YYEHUU
YKUBBIX CUCTEM).

Tema 3. Buojiorusi KieTku

Knerka — cTpykTypHO-(yHKIMOHA/IbHAS €IMHULA KUBOTrOo. MCTOpHUs OTKpPBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. lnefinex, P.
BupxoB). OCHOBHBIE IT0JIOKEHUS COBPEMEHHOM KJIETOYHON TEOPHUH.

MeTo1bl MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTMM: MUKPOCKOMHUS, XpomaTorpadus,
anekTpodopes, METOoJ MEUeHbIX aToMoB, auddepeHnanbHOEe UEHTPUPYTUPOBAHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanHvlx  Kiemokx. DJIEKTPOHHAas
Mukpockonusi. Koughoxanonas muxpockonus. Bumanvnoe (npudicusnennoe) uszyyenue
KJIeMOK.

JdemoncTpanuun

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBanH, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuubslt u cxembl: «CBETOBOM MHUKPOCKOM», «IJIEKTPOHHBIA MHKPOCKOI,
«McTopust pa3BUTHSI METOJIOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM  MHUKPOCKON, MHKpPOIpPENapaTbl  PacTUTEIbHBIX,
KUBOTHBIX M OAKTepUATbHBIX KIETOK.

IpakTuyeckass  pabdora  «l3yueHne  MeETONOB  KJICTOYHOH  OWONOTHU
(xpomatorpadus, anexkrpodopes, auddepennumansuoe neHTpudyruposanue, [1LP)».

Tema 4. XumMudeckass opraHu3anus KJIeTKU

XHUMHUYECKUN COCTAaB KJIETKU. Makpo-, MUKpPO- U YyJIbTPaMUKpPOAJIEeMEHThI. Bona u
e€ poJib KakK pacTBOPUTENsA, pEarceHTa, y4YacTU€ B CTPYKTYPUPOBAHUU KIETKU,
TETUIOperyJsiui. MuHepalbHbIe BelecTBa KIETKH, WX Owoiormueckas posb. Poib
KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue  BemiecTBa  KJIETKW.  buonormyeckne  monumepbl.  benkn.
AMUHOKHCIIOTHBIH cocTtaB 0einkoB. CTpyKTypel OenkoBoil Moyekyisbl. [lepBudanas
CTpyKTypa Oejka, MenTHAHas CBsI3b. BTopuyHas, TpeTu4Hasi, YeTBEPTHUUHASL CTPYKTYPBHI.
Henarypamusi. CoiictBa 6enkoB. Kinaccudukanust GenkoB. buonornueckue ¢GyHKIUN
0enkoB. IIpuonsi.

VYrneBoasl. MoHOcaxapupl, AWCAaXapubl, OJIUTOCaxapuabl U IOJUCAXAPUJIBL.
OOmmit miaH cTpoeHuss U (PU3MKO-XMMHYECKHE CBOMCTBA YIJIEBOAOB. buojormueckue
(YHKIMH yTIEBOIOB.

Jlumuasl. T'uppodunsHo-ruapodobHble  cBoicTBa. Knaccudukanus JIUNUIOB.
Tpurnunepunsi, Gochonmunuabl, BOCKH, crepouabl. buonornueckre QyHKIMHN JUMHAIOB.
OOmme cBoiicTBa OWMONIOTMYECKHMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaMO3aMBIKaHHUIO, IOJYyIPOHNLIAEMOCTb.

HyxneunnoBeie kucnotel. JIHK u PHK. CtpoeHue HYKIEHMHOBBIX KHUCIIOT.
Hyxneorunst. IIpunmun komrmiementapuoctu. [Ipasmino Yapragda. Crpykrypa JHK —
nBOMHas cnupaib. MectoHaxoxaenne u ouonorndeckue ¢ynkuuu JHK. Bugsr PHK.
®Oyukiuu PHK B kieTke.



Crpoenne wmonekynsl AT®. Makpospruueckue cBa3u B Moiekyine ATO.
buonornueckune Qynkuuun ATO®. BoccTaHOBIeHHBIE NEPEHOCUMKH, MX (QYHKIHH B
kietke. /Jpyeue wuyxneoszuompughocghpamor (HT®D). CexenupoBanue JHK. Memoow:
2EHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouosiorusi: OWOXMMHYECKHEe | OuodU3MUecKHe WCCIIeOBaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OMOMONEKYJ. Modenuposanue cmpykmypsl u
@dynxyuii 6uomonexynr u ux Kommaekcos. Komnviomepuovlii ousaiin u opeaHuueckutl
cunmes OUOMONEKY]L U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toptpetsr: JI. Ilonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

[unarpammel: «Pacnpenenenne XMMHUYECKUX 3JIEMEHTOB B HEKHBOW MPHUPOJLH,
«Pacrnpenenenne XMMU4ECKUX JJIEMEHTOB B KUBOM IIPUPOJIEN.

Tabmuuet u  cxembl: «llepumonnyeckass TabnauIa XUMHUYECKUX DJIEMEHTOBY,
«CrtpoeHue MoJeKkynbl BOAbDy, «BemectBa B coctaBe opraHusmoB», «CTpoeHue
MoJIeKyJibl  Oenkay, «CTpyKTyphl OenkoBOMl MoJekynb», «CTpoeHHe MOJEKyJ
yriieBooB», «CtpoeHue Mosekyn aunuaoB», «HykienHoBwle KucnoTb», «CTpoeHHe
MoJieKybl ATD».

O6opynoBaHue: XMMHUUYECKas ocyaa u 000pyJ0BaHHeE.

JlabopaTtopHas pabGora «OOHapyxeHHEe OEITKOB C TMOMOIIbIO KaueCTBEHHBIX
pEaAKLHI.

JlaGoparopHasi padora «lccrmenoBanue HYKJIEMHOBBIX KHUCIIOT, BBIICICHHBIX W3
KJIETOK Pa3JIMYHbIX OPTaHU3MOB.

Tema 5. CTpoenne 1 PyHKIHMH KICTKH

Tumbl  KJIETOK:  JyKapuoTHueckas U  mpokapuotuueckas. CTpyKTypHO-
(byHKIMOHAJIbHBIE 00pa30BaHUsl KIETKH.

CtpoeHre MNPOKApUOTHYCCKOM KIeTKH. KierouHas cTeHka OakTepwii W apxeil.
OcoOeHHOCTH CTpOCHHS TeTepoTpo(HON M aBTOTPO(PHONW MPOKAPUOTHYECKUX KIIETOK.
MecTo U poJib IPOKAPUOT B OMOIIEHO3AX.

Crpoenrie u (QYHKIIMOHUPOBAHHE 3JyKapUOTHUECKOW KieTku. [lnazmaruueckas
MeMOpana (trazmanemma). CTpyKkTypa IDIa3MaTHYecKoW MeMOpaHbl. TpaHCHOpT
BCILIECTB Yepe3 IUIa3MAaTHYECKyl0 MeMOpaHy: maccuBHBIN (nuddys3us, obOnaerdyéHHas
mubdy3us), aKTUBHBIM  (TIEPBUYHBIA W BTOPUYHBIA  aKTUBHBIM  TPAHCIOPT).
[Tomynponunaemocts MeMOpanbsl. PaGora HaTpwmii-KaqueBOro Hacoca. OHAOIUTO3:
MUHOIIMTO3, (paronuros. Dk3ommTo3. Kierounas crtenka. CTpykTypa U (QyHKIHH
KJIETOYHOM CTEHKH pacTeHUM, rpuooB.

Huromnasma. [urto3onb. I{utockener. JIBmkeHue wnuTomiasmMel. OpraHoubl
kieTkd. OpgHoMeMOpaHHBbIE OpraHoOWAbl KJIETKU: 3HAoIuiazmMatudeckas cerb (OIIC),
anmapar  [oiabkKM, JU30COMBI, UX CTpoeHHMEe U (QyHKIUU. B3auMocsszb
OJTHOMEMOpPaHHBIX OpPraHouAoB KieTku. CTpoeHHE TpaHyJISIPHOTO PETHUKYIyMa.
Mexanusm nanpasnenuss 6enxoe 6 OIIC. Cunte3 pacTBopumbix OenkoB. CuHTE3
KJIETOYHbIX MeMOpaH. [mankuii (arpaHyssIpHBIN) SHIOIIIA3MATHUYECKUA PETHUKYIYM.
Cekperopnast ¢yHkius anmapata [onbmxu. Moougukayus 6Genxoe 6 annapame



Tonvoorcu. Copmuposka 6enxoe 6 annapame Ionvodcu. TpaHCTIOPT BEIIECTB B KIETKE.
Bakyoun pacturensHbix kieTok. Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOU/IBI KJIIETKH: MUTOXOHIPHUH, TIACTULIBL. [Ipoucxodcoenue
mumoxonoputi u naacmud. Cumbuoecenes (K.C. Mepeockosckui, JI. Mapeynuc).
Crpoenue u QyHKIMH MHUTOXOHApPHH W mactuf. [lepBudHbIE, BTOPUYHbBIE U CIIOKHBIE
macTUibl (POTOCUHTE3UPYIOLIUX 3YKAPUOT. XJIOPOILIACThI, XPOMOILIACTBI, JIEHKOIIACThI
BBICIIINX PACTEHUN.

HememOpannsie opranounasl kietku CrpoeHne U (yHKIUHM HEMEMOpaHHBIX
OpraHouJI0B KieTKH. Pubocomsl. Ilpomescymounsvie gpuramenmoi. MUKpOUIAMEHTHI.
Axmunosvie muxkpoguramenmul. MpllIEUHbIE KIETKU. AKmuHogvle KOMNOHEHmbl
Hemblueunvlx kiemox. Mukporpy6ouku. Kierounsnii nentp. CtpoeHue U JBUKEHUE
KIYTUKOB U pecHMYeK. MukporpyOouku 1mutoriazMbel. Llentpuons.  benku,
accoyuuposaHuvle ¢ MUKpoguiamenmamu u mukpompyoouxamu. Momopmoie benxu.

SAnpo. OGomouka siapa, XpOMaTHH, KapHOIUIa3Ma, SIPBIIIKK, UX CTPOCHUE U
byHkmu. SnepHelii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE PacHoOIOKEHHE XPOMOCOM
B UHTepPa3zHOM snpe. Jyxpomamun u cemepoxpomamun. benku XxpoMaTuHa — THCTOHBI.
Hunamuxa s0eprou 060104Kku 6 Mumo3se. Aoepubviti mpancnopm.

Knerounsle BkmtoueHusi. CpaBHUTENbHAs XapAaKTEPUCTHKA KJIIETOK 3yKapHOT
(pacTuTenbHOMN, YKUBOTHOM, TPUOHON).

JdeMoHcTpanumn

IToprpetsl: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuibl 1 cxeMbl: « CTpOCHHE FyKapUOTHIECKON KIETKW», « CTpOeHUE )KUBOTHOM
KIETKn», «CTpOEHHE pacTUTENBHON KIEeTKW», «CTpOoeHHE MUTOXOHApUMN», «Smpoy,
«CTpoeHne NpOKapuOTHYECKON KIIETKI».

O6opynoBaHue: CBETOBOM  MHUKPOCKON, MHKpPOIpPENapaTbl  PacTUTEIbHBIX,
KHUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepraibHbIX KIETOK.

JlabopaTopHas padora «/3yueHue cTpoeHMs KIETOK pa3Iu4HbIX OPraHU3MOBY.

IIpakTuyeckas padora «/3ydyeHne CBOWCTB KJIETOYHON MEMOpPaHBD».

Jlabopatopnasn pabGora «lccienoBanue 1u1asMoiM3a M JACIUIa3MOJM3a B
PACTUTENIBHBIX KJIETKaX».

IIpakTnueckass padora «/3yyeHue ABMKEHHUS LUTOIJIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BeniecTB U NpeBpallleHNe JHEPTUU B KJIETKe

AccumMmisinus U ITUCCUMHIJISIUS — JBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TeTepoTpodHBIA. VYuacThe KHCJIOpPOoJa B OOMEHHBIX
npoueccax. DHepreTuueckoe obecriedeHue KieTku: npespamieHrne ATD B 0OMEHHbIX
npoueccax. @DepMEHTAaTUBHBIM  XapakTep peakuuid KIETOYHOro  MeTaboau3Ma.
®depMeHThI, UX CTpPOEHHE, CBoilcTBa M MexaHu3M aenctBus. Kodepmentsl. OTamuus
(epMEHTOB OT HEOPraHMYECKUX KaTau3aToOpoB. besku-akTUBaTOpHl U OENKU-
UHTUOUTOPHI. 3aBHCHMOCTh CKOPOCTH (DEPMEHTATUBHBIX pEaKIUil OT pazIUYHBIX
(bakTopOB.

[lepBrUYHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. DOTOCUHTES. AHOKCUSEHHbII
u okcueeHmvlli pomocurnmes y 6axmepuii. Ceemocodbuparowjue nuemMeHmol U NUSMeHmbl



peakyuoHnozo yewmpa. Ponb xjoporiactoB B mpouecce QorocuHTeza. CBeroBas u
TeMHOBast pas3bl. Pomoovixanue, Cs-, C4- u CAM-munwr homocunmesa. IlpogyKTUBHOCTD
¢dotocuHTe3a. BnusHMe pa3nuyHBIX (PAKTOPOB HAa CKOPOCTh (POTOCHHTE3A. 3HAUEHUE
dboTocuHTE3A.

XemocunTe3. PasHooOpaszue OpraHu3MOB-XEMOCHHTETUKOB: HHUTPUDUIIUPYIOIINE
OakTepuu, IKele300aKTEepUH, CcepoOAKTEPUH, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

Ana’poOnbie opranusMmbl. Buasl Opoxenus. IIpomykTsl OpoxeHHs H X
WCIIOJIb30BAaHUE  YEJIOBEKOM.  AHa’poOHbIE  MHUKpPOOPTaHHU3MBbl  KaK  OOBEKTHI
OMOTEXHOJOTUH U BO30OYIUTETU OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpreTHdeckoro obmeHa. [loAroToBHUTENHHBIM
stan. ['MuKon3 — 6ECKUCIOPOIHOE PACIIECINIEHUE TIIFOKO3BI.

buosiornueckoe OKHCIIEHHE, WIM KJIETOYHOE JbIXxaHue. Poiib MUTOXOHIpUN B
nporeccax Ouosorndeckoro okucieHus. [luknmdeckue peakuuu. OKUCIUTETHHOE
dochopunupoBanue. Ouepeuss membpannozo epaduenma npomonos. Cunmez ATD:
paboma npomonnou AT®-cunmaswi. [IpenmyiiecTBa adpoOHOTO MyTH OOMEHA BEIECTB
nepes aHadpOoOHBIM. I(HPEKTUBHOCTH IHEPTETHUECKOTO OOMEHa.

JdemMoHcTpanuu

[Moprpetsr: [Ix. Ilpuctim, K. A. Tumwmpszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuuet u cxembl: «®DoTocuHTE3», «IDHEpreTudeckuii obmen», «buocuHTeE3
oenkay, «CTpoeHue GpepmMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE HJsi MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas paGora «/I3yueHue KaTaqTuTUYECKON aKTUBHOCTU (PEpMEHTOB (Ha
npuMepe aMuia3bl UK KaTaaasbl)y».

JlaGopaTtopHas padora «l3yuenue hepMEHTATUBHOTO pACHICTUICHUS MEPOKCHA
BOJIOPOJIa B PACTUTENbHBIX U KUBOTHBIX KIETKAX).

JlabopaTopHas pa6ora «CpaBHeHHE TPOIIECCOB (POTOCUHTE3A U XEMOCHHTE3a).

JlabopaTopHas padora «CpaBHEHHE ITPOIECCOB OPOKEHHUS U JIBIXAHUSD).

Tema 7. Hacsiencreennast uHpoOpMalus U peajin3anus e€é B KJIeTKe

Peakiuu matpuuyHoro cuHTe3a. IlIpUHIMI KOMIUIEMEHTApHOCTH B peaKLUIX
MaTPUYHOTO CHHTe3a. Peanusanus HacneacTBeHHOW mHMOpManuu. ['eHeTHYeCKuil Ko,
ero csoicrBa. Tpanckpunuus — marpuusslid cuHre3 PHK. IIpuHuuner tpanckpunuu:
KOMIIEMEHTapHOCTb, aHTHUMapaIeIbHOCTD, aCUMMETPUYHOCTb. Cospesanue
mampuunvix PHK 6 saykapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancmsiuusa u e€ stanbl. Yuactue TpancnopTHeix PHK B OuocunTtese Oenxa.
VYcnoBusa 6uocunTesa Oenka. KogupoBanue aMuHoOKucioT. Posb pubocom B OMOCHHTE3E
Oernka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuszanus TIeHOMa Yy
MIPOKAPHUOT U DYKApHOT. Perynsius akTHBHOCTH T€HOB Y IIPOKapHoT. [ 'umnoreza onepoHa
(®. XKako0, XK. Mano). Monekynaprvie mexanuszmvl IKCnpeccuu 2eHos8 y aykapuom. Poiw



Xpomamuua 8 peeyrayuu pabomsi ceHos. Perymnsius 0OMEHHBIX TMPOIECCOB B KIETKE.
Kiterounsiit romeocras.

Bupycsl — Heknerounsie (GopMbl KU3HM U oOnmuraTHele mapasutbl. CTpoeHHe
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusnennoi yuxn JJHK-
cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxkmepuoghazos. Obpamuas
MPAHCKpUnyusl, pesepmasa, unmezpasd.

Bupycneie 3aboneBanus uenoBeka, XKUBOTHbBIX, pactenuit. CIIN]], COVID-19,
COIMAIIbHBIE I METUIIUHCKHE MPOOITIEMBI.

Buoungopmamuka: unmeepayus u anamuz 6boavuwux maccusos («bigdatay)
CMPYKMYPHLIX Ouoocudeckux oauuvix. Hanomexnonocuu 6 o6uonozuu u meouyuHe.
IIpoepammupyemvoie gyukyuu denxos. Cnocodovl 00cmasKu 1ekapcma.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbuos, 1. Y. IBaHOBCKUIA.

Tabmuuet u cxembl: «buocunte3 Oenkay, «l'eHernueckuii kom», «Bupycen»,
«bakrepruodarmy.

IIpakTHyeckas padora «Co3naHnue MOIEIN BUPYCay.

Tema 8. 7ZKM3HEeHHBIH HMKJI KJICTKH

Krnerounsrit ki, ero nepuoas! u peryssius. Marepdasza u muto3. OcobeHHOCTH
npoleccoB, MnpoTekaromux B uHTepdasze. [loaroroBka KIETKM K  JEJICHHIO.
[Ipecunrernueckuii  (MOCTMUTOTUYECKHI), CHHTETHUYECKUH M TMOCTCUHTETHYCCKUMA
(IpeMHUTOTUYECKUIT) TTepHOIbI UHTEP(A3HI.

Martpuuneiii  cunte3 JHK — pemnmukanusa. Ilpunnunsr perumkxannn  JIHK:
KOMIUIEMEHTapHOCTh, MOJIYyKOHCEPBATUBHBIN CHUHTE3, aHTUNAPAJUIEIIBHOCTh. MexaHnu3m
pemumkanuu  JIHK. Xpomocomsl. CtpoeHue xpomocom. Tenmomepsl W Tenomepasa.
XpOMOCOMHBIM HAOOp KIETKM — KapUOTHI. JIMIJIOMIHBIM W TramiougHbIA HaOOpPbI
XpoMocoM. I'oMonornyHeie XxpoMocoMsl. 110510BbIE XpOMOCOMBI.

Henenue knetku — Muto3. CTraagud MUTO3a M MPOUCXOJAIIME B HUX IPOLECCHI.
Tuner muto3a. Kaprokunes u nUTOKMHE3. brosornyeckoe 3HayeHne MATO3A.

Perynauust MutoTHueckoro nukia kietku. [Iporpammupyemas kiietouHast rudenb —
aronTo3.

Knerounoe sapo, XpoMOCOMBI, (QYHKIHMOHAIbHAs TEHOMHUKA. MexaHnusmol
npoaugepayuu, ouggepenyuposxu, cmaperus u eubeau kiemox. «l{ugposas knemkay —
ouounpopmamuueckue mooenu QYHKYUOHUPOBAHUSL KIIeMKU.

JdemMoHcTpanuu

Tabmumbelt u  cxembl: <«OKWU3HEHHBIM UMK KIETKW», «Murtos», «CTtpoeHue
xpomocom», «Pernukanus JTHK».

OO6opymoBaHue: CBETOBOW MHUKPOCKOIN, MHUKpOMpernapaThl: «MHTO3 B KIETKax
KOpEIIKa JIyKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTax.

JlaGopaTtopHas pa6ora «HabmoneHue MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MUKpPOTIpEIapaTax).

Tema 9. Ctpoenue u GpyHKIIUM OPraHU3MOB



buonornueckoe pasHooOpasue opraHuzMoB. OIHOKIETOYHbBIC, KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPraHU3MBI.

OCOOEHHOCTH CTPOEHUS U >KU3HEICSATEIIbHOCTH OJIHOKJIETOYHBIX OpPTraHU3MOB.
bakrepun, apxew, OJHOKJIETOYHbIE TPHUObI, OJHOKJIETOYHBIE BOJOPOCIH, JIpyrue
IpoTUCTBI. KOJIOHMAIbHBIE OPraHU3MBI.

B3anmocBsa3p yacTeld MHOTOKJIETOYHOTO OpPraHu3Ma. TKaHW, OpraHbl U CHCTEMBI
opraHoB. Opranusm Kak enuHoe uesnoe. ['omeocras.

Tkanu pactenuil. TUNBl pacTUTENbHBIX TKaHEH: oOpa3zoBaTenbHas, MOKPOBHA,
MpoBOJALIAs, OCHOBHas, MexaHudyeckas. OcCOOEHHOCTH CTpoeHHs, (QYyHKUUH U
pacIoOKEeHHs TKaHEW B OpraHax pacTEHUM.

TkaHu >KUMBOTHBIX W 4YEJIOBEKAa. THUIBI JKUBOTHBIX TKaHEW: SMNUTENHANIbHAS,
COEIMHUTENIbHAS, MbllIeYHasi, HepBHass. (OCOOEHHOCTHM CTpOeHUs, (QYHKIUA U
PacIONOKEHNs TKAaHEW B OpraHax KMBOTHBIX U YEJIOBEKa.

Opranbl. BereraTuBHbIE U I€HEPATUBHBIE OpPraHbl pacTeHUil. OpraHel U CUCTEMBI
OpPraHoOB XUBOTHBIX U yeaoBeKa. DyHKIIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Tema opranu3sMoB. Kapkac pacrenuil. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX >KUBOTHBIX. HapyXHbli M BHyTpeHHUH ckener. CTpOCHHE U THIIbI
COCAMHEHUS KOCTEH.

JIB>keHre OpraHu3MoOB. JIBHMKEHHE OJHOKJIETOYHBIX OPTraHU3MOB: amMEOOUIHOE,
XKT'YTUKOBOE, PECHUYHOE. [[BH)KEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIU3Mbl U HACTHUHU.
JIBI>KeHHNE MHOTOKJIETOYHBIX JXMBOTHBIX M YEJIOBEKa: MBIIIEYHAas cuctema. Peduekc.
CkeneTHble MBILIIBI U UX padoTa.

[Iutanue opranusmoB. [loriomieHue BOABI, YIVIEKUCIOTO ra3a U MHHEPAIBHBIX
BEILIECTB pacTeHUsMU. lIuTaHMe >KMBOTHBIX. BHYTPUIIOIOCTHOE W BHYTPUKIETOYHOE
nuuieBapenue. [lutanue mo3BOHOUHBIX KUBOTHBIX. OTAEbI MUIIEBAPUTEILHOTO TPAKTA.
[InmeBapurenbHbie xkenessl. [nmeBapuTenbHas cucremMa 4ejioBeKa.

Jlpixanue opraHu3moB. Jlpixanue pacteHuil. Jlpixanue xkuBOTHBIX. Juddyzus
razoB 4epe3 NOBEPXHOCTh KIeTKM. KokHoe npixaHue. JlpIxaTtenbHass HOBEPXHOCTb.
XKabeproe u n€royHoe apixaHue. J[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M UEJOBEKA.
OBOJIIOLIMOHHOE YCIIOKHEHHUE CTPOEHUSI JIETKUX NO3BOHOYHBIX JKMBOTHBIX. /[pIXarenbHas
CHUCTEMa 4YeJIOBEKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL W MIJIEKONUTAIOIIMX.
Perymnsiusa npixanus. J{prxaTenbHble 00bEMBI.

TpaHcopT BEIIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTEHUU.
Tpancnopr BewmecTB y xKUBOTHbIX. KpoBeHOCHast cuctema u €€ opransl. KpoBeHocHas
CHUCTEMA MM03BOHOYHBIX KMBOTHBIX U 4esoBeka. Cep/ue, KpOBEHOCHBIE COCYAbl U KPOBb.
Kpyru kpoBooOpaiienus. ODBOJIOIMMOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CHUCTEMBbI TTO3BOHOYHBIX KUBOTHBIX. PaboTa cep/ua u e€ perysiusi.

Brinenenne y opranusmoB. Beinenenue y pacteHuil. BeineneHne y JKMBOTHBIX.
CoxkparutenbHble Bakyosu. Opransl BeiaeneHUs. OuiabTpanus, cekpenus u oOpaTHoe
BCAaChIBaHHE KaK MeXaHW3Mbl pabOThl OpraHoB BbiAeieHHs. CBs3b MOJOCTH Teja C
KPOBEHOCHOM U BBIJICIUTEIBHON CUCTEMaMU. BplaeleHre y N03BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u QyHkunonupoBanue Hedpona. OOpa3oBaHuE MOYHU Y
YeJI0BeKa.



3ammTa y opraHu3sMoB. 3alUTa y OJHOKJIETOUYHBIX Oprann3MoB. Criopsl OakTepuii
U LUCTHl IpOCTEHIIMX. 3allluTa y MHOTOKJIEeTO4YHbIX pacteHui. Kytukyna. Cpexacrsa
MACCUBHOU U XUMHYECKOHN 3aIIUTEI. OUTOHIIUIEI.

3amuTra y MHOTIOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M MX IPOM3BOJHBIE. 3aluTa
opranu3ma ot Oosie3neid. ImmyHHas cucrema denoBeka. KieTouHblii U ryMopaibHBIN
UMMYHUTET. Bpoxn€HHbli M npuoOpeTéHHbI cnenuduyeckuii uMMyHHUTET. Teopus
KJIOHAJIbHO-ceieKTUBHOrO nMmyHHTeTa (I1. Dpmux, ®. M. bepner, C. Tonerasa).
BocnanurenbHble OTBETHI OpraHu3MoOB. Poiib BpPOKAEHHOIO MMMYHHUTETa B Pa3BUTHHU
CUCTEMHBIX 3a00JIEBaHU.

PasnpaxumocTs 1 peryysinius y opraHu3moB. Pa3ipakxumocTb y OJHOKIETOYHBIX
opranu3MoB. Takcucel. PazapaxuMocTs U perysuus y pacteHuil. PocToBele BelecTsa u
UX 3HAYCHHE.

HepBHas cucrema u pedaexrtopHas peryisnus y KkuBOoTHbIX. HepBHas cucrema u
e€ OoTheNbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CUCTEMBI y JKUBOTHBIX.
OTnensl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc m pednexTopHas myra.
besycnoBHbIe U yCinOBHbIE pedIeKChl.

I'ymopanibHas peryssnus U S3HAOKPUHHAS CUCTEMA KUBOTHBIX U YenoBeKa. JKenessl
SHJOKPUHHOM CHCTEMBI U UX TOPMOHBI. [leficTBUe rOpMOHOB. B3auMOCBsA3b HEPBHOU U
SHJOKPUHHOM cucTeM. [ mnoranamo-runoduszapHasi cucTeMa.

JdeMoHcTpanumn

IToptpert: U. II. [TaBnos.

Tabmupt u  cxembl: «OIHOKIETOYHBIE BOJOPOCTH», «MHOTOKJIETOUHBIC
Bogopociany, «bakrepun», «IIpocreimme», «Opraisl HBETKOBBIX pacTeHUN», « CHCTEMBI
OpraHoB II03BOHOYHBIX >XUBOTHBIX», «BHyTpeHHee CTpOE€HHE HACEKOMBIX», «TKaHuU
pactenuit», «KopHeBble cucremb», «CtpoeHue crebns», «CTpoeHHue JHMCTOBOM
IUIACTUHKNY, « TKaHM KUBOTHBIX», «CKener uenoBekay», «lIumesapurenbHas cucremay,
«KpoBeHocHast cucremar», «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«MpblmieyHas cuctema», «BblgenurenbHas cucrema», «OHIOKPUHHAs —CHCTEMay,
«Ctpoenne wmpiune», «Mvmmynurer», «KunmedHononoctHsle», «CxeMa NUTaHUS
pacteHui», «KpoBeHOCHBIE CHCTEMBI MTO3BOHOYHBIX KMBOTHBIX», «CTpO€HHE THIpbI»,
«CtpoeHue mnaHapumn», « BHyTpeHHee cTpoeHue 10K]1eBOro uepBs», «HepBHas cucrema
pbIO», «HepBHas cucrema sarymkny, «HepBHas cucrema npecMmbikaronmxcs», «HepBHas
cucreMa nruy, «HepBHas cucrema muekonurarommx», «HepBHas cucrema 4esnoBekay,
«Pedexcy.

O6opynoBaHue: CBETOBOW  MHMKPOCKOI, MMKpPOIpEnaparbl  OJHOKJIETOYHBIX
OpraHU3MOB, MUKPOIIpENapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKLINN HACEKOMBIX,
UTJIOKOXKUX, JKMBBIE 3K3EMIUIIPHl KOMHATHBIX PAcCTeHUH, repOapuu pacTeHUH pPa3HbBIX
OTZEJIOB, BJAXHBIC MPENApPaThl >KUBOTHBIX, CKEJIEThl II03BOHOYHBIX, KOJIIEKIIMU
0€CII03BOHOYHBIX JKMBOTHBIX, CKEJET YelOBeKa, O0OpYyJIOBaHME IJsl JEMOHCTPALUU
MOYBEHHOT'O U BO3AYLIHOT'O MUTAHMS PACTEHUH, pacUICIUICHUs] KpaxMaia U OCJIKOB IO
neiictBueM (¢GepMeHTOB, 000pYyJIOBaHHE JUJIsl JEMOHCTPAIlMM OIBITOB MO H3MEPEHUIO
KU3HEHHON €MKOCTH JIETKMX, MEXAHU3Ma JbIXaTEJIbHBIX BUKEHUH, MOJIEIN T'OJIOBHOTO
MO3ra pa3jIu4YHbIX KUBOTHBIX.



JlabopaTopHas padora «/3ydyeHune TkaHel pacTEHUID.

JlabopaTtopHas padora «/3yueHue TkaHel )KMBOTHBIX».

JlaGopaTopHast padora «/3yueHne OpraHoB [IBETKOBOT'O PACTEHUSD).

Tema 10. PazmHokeHue 1 pa3BUTHE OPraHU3MOB

@opMBl  pa3sMHOXKEHHSI OpraHu3MOB: Oecmojioe (BKJIOYas BEreTaTMBHOE) H
nosioBoe. Bunpl Gecriosioro pa3MHOXKEHHsSI: MMOYKOBaHHUE, CHOPYJSALMSA, (pparMeHTanus,
KJIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBeie kieTku, Wik ramerel. Meio3. Ctaguu Meiiosa.
[loBenenne xpomocoM B meno3e. Kpoccunrosep. bronornueckuil cmbicin Meio3a
II0JIOBOTO Mpouecca. Melo3 U ero MeCTO B JKU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['ameroreHe3 y >KUBOTHbBIX. lloJiOBBIE JKeme3bl.
OOpa3oBaHue M pa3BUTHE MOJOBBIX KieToK. Crnepmarorene3 u ooreses. CrpoeHue
MIOJIOBBIX KJIETOK.

OmionoTBOpeHNe M SMOpHUOHANBHOE  pa3BUTHE  KHUBOTHBIX.  CrHocoOBI
OIIOZIOTBOPEHHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayansHoe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPHUOJOTHUS — HayKa O
pa3BUTUU OPraHU3MOB. Mopghocene3 — 00Ha u3 21asHLIX NpodIemM ISMOPUOTO2UL.
Konyenyus mopghozenos u mooenu mopgozeneza. Cranum sMmOpruoreHe3a >KMBOTHBIX (Ha
npumepe Jsaryumku).  JpoGnenwe. Tunbel napoOnenus. /Jemepmunuposannoe u
HedepMuHuposanuoe opoonenue. bnacmyna, munvt 6aacmyn. OCoOEHHOCTH APOOTICHUS
MJIEKOIIMTAOIIMX. 3apO/IbIIIEBbIE JUCTKHU (TacTpyJisilys). 3aKiIaJKka OPraHOB U TKaHEW U3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BiMsIHHME 4YacTell pa3BUBAIOIIETOCS 3apOJbllia
(oMOpuoHanpHass WMHAYKIMS). 3akjiajka IUlaHA CTPOEHUSl >KMBOTHOTO KaK pe3yJjbTaT
UEPApXUUYECKUX B3aMMOJICHCTBUN TEHOB. BiusHue Ha SMOpUOHAIBHOE pa3BUTHE
Pa3IMYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xxuBoTHbIX. [TocTamMOpuoHansHbIi niepuoa. [Ipsimoe u HenmpsiMoe
pasButue. PazButue ¢ Meramopo30M y OECIO3BOHOUYHBIX U MMO3BOHOYHBIX >KUBOTHBIX.
buonorunyeckoe 3HaueHUE NPSIMOrO0 M HEMPSAMOIO Pa3BUTHs, MX PACIpPOCTPAaHEHHE B
npupoje. Tunbsl pocta )XUBOTHBIX. PAKTOPBI PETYJSILUU POCTA KUBOTHBIX U YEJIOBEKA.
Craauu nocTaMOpHOHABHOTO PAa3BUTHUS Y )KUBOTHBIX M yesoBeka. [leproabl onToreHesa
yenoBeka. CTapeHue U CMEPTh Kak OMOJIOTUYECKHUE TIPOLIECCHI.

PasmMHOXeHne u pasButue pacteHuil. ['ametoputr u cmopodutr. Meiio3z B
KU3HEHHOM IMKJe pacteHuil. OOpa3zoBaHue criop B mpoliecce Meio3a. ['amerorenes y
pacteHuil. OIJIOJOTBOPEHHME M pPa3BUTUE PACTUTEIBHBIX OpraHu3MoB. JIBoiiHOe
OIJIOZIOTBOPEHUE Y IIBETKOBBIX pacTeHnil. OOpa3oBaHKe U pa3BUTHE CEMEHHU.

MexaHuU3MBbI PETyJISIIIUM OHTOTEHE3a Y PACTEHUN U dKUBOTHBIX.

JdemMoHcTpanmuu

[Toptpetsr: C. I'. Hapammn, X. [lIneman.

Tabmuupt u  cxembl: «BereratuBHoe pa3mHokeHue», «Tumbsl Oecrnosioro
pa3MHOXeHUs», «Pa3MHOXeHHe  XxJIaMuAOMOHAnb», «Pa3MHOXEHUE  HBIJIEHBDY,
«Pa3MHOXeHue ruapb», «Meio3», «Xpomocombly, «l'amerorenes», «CTpoeHue
SMIEKJIETKU U criepmMaTo3ouaa», «OCHOBHbIE CTaiuu OHTOreHe3a», «IIpsamoe u Henpsamoe
pasButue», «Pa3zButue mamnckoro xyka», «PasButhe capaHum», «Pa3Butue JATryLIKn»,



«JIBOITHOE OIIOAOTBOPEHUE Yy LBETKOBBIX pacTeHUiD», «CTpoeHue ceMsH OJHOIOJIbHBIX
U JIBYIOJIbHBIX PAaCTEHUIN», «KM3HEHHBIN LUK MOPCKOU KamyCThl», «KU3HEHHBIN [IUKII
MXa», « KU3HEHHBIN HUKI NaOPOTHUKA», « KU3HEHHBIN UK COCHBI».

O6opynoBaHue: CBETOBOM  MHUKPOCKON, MHUKpONpenapaThl  SHIEKICTOK U
CIIEpMaTO30HUJI0B, MOJIEJIb «LIMKII pa3BUTHS JISTY LKW

JlaGoparopHass padora «/3ydueHue CTPOCHHMS TMOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpEenapaTax».

IlpakTnueckass paGora «BbisiBIEHHME TIPU3HAKOB CXOACTBA  3apOJbIIIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPTaHOB Pa3MHOKEHUS BBICIIUX PACTCHUID.

Tema 11. T'eHeTMKa — HayKa O HACJEJICTBEHHOCTH M H3MEHYHUBOCTH
OpPraHu3MoB

Uctopust cTaHOBNEHUS W Pa3BUTHUS I'€HETUKH Kak Hayku. Padoter I'. Mennens, I
ne ®puza, T. Moprana. Posib oTedecTBEHHBIX YUEHBIX B pa3BUTHH TeHeTHKHU. PaboTel H.
K. KombroBa, H. 1. BasunoBa, A. H. Bbenozepckoro, I'. JI. Kapneuenko, FO. A.
Oununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TE€HETUYECKHE IOHATUS U CHUMBOJBL. ['OMOJIOTMUHBIE XPOMOCOMBI,
aJUICJIbHBIE TEHBI, AIbTCPHATUBHBIC NPU3HAKH, JOMUHAHTHBIN U PELUECCUBHBIA MPHU3HAK,
FOMO3UTOTa, TeTePO3UroTa, YKMCTas JUHUA, THOPUABI, reHoTur, (eHorun. OCHOBHBIE
METO/Ibl TEHETUKH: TUOPUIOIOTUYECKUMN, ITUTOIOTUYECKUM, MOJIEKYIISIPHO-TeHETUYECKHIA.

JdemMoHcTpanmuu

[Toptpetst: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Koasuos, H. 1. BaBuios,
A. H. benosepckuii, I'. JI. Kapneuenko, }0. A. ®dumunuenko, H. B. Tumodees-
PecoBcknid.

Tabnuiibl U cxeMbl: «MeToIbl TeHETUKNY, « CXEMBbI CKPELTUBAHUS).

JlaGopaTopHas padora «/Ipo3oduna kak 00bEKT FeHETHUECKUX UCCIIECIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuasoe ckpemubanue. [lepBblit 3akoH MeHzens — 3aK0H eAMHO00pa3us
rubpuoB mepBoro mokosieHus. IlpaBuio momuHupoBanus. Bropoii 3akoH Meunaens —
3aKOH  paclIeIUieHuss Tpu3HaKkoB. [luTonormyeckue OCHOBBI ~ MOHOTHOPHUIHOTO
CKpenuBaHus. [ umoresa 4ucToTh ramer.

AHanu3upyroniee ckpemuBaHue. [IpomexyTouHbli XapakTep HacleIOBaHMUS.
Pacmiennenne npu3HakoB Ipy HEMOJIHOM JOMUHHUPOBAHUH.

JurubpuaHoe ckpenmBanue. Tpetuid 3akoH MeHJens — 3aKOH HE3aBUCHMOTO
HacJieI0BaHus NpU3HaKoB. L{uTonornyeckrne 0CHOBBI IUTMOPUTHOTO CKPEIIMBAHUS.

CuernneHHoe HacienoBanue mpu3HakoB. Pabotrel T. Moprana. CrersieHHoe
HACJICJOBAHNE TI'€HOB, HApYILICHHWE CLEIUICHWS MEXIy IeHaMu. XPOMOCOMHash TEOpHs
HAaCJICICTBEHHOCTH.

I'enetnka mnona. XpoOMOCOMHBIN MEXaHHM3M OINpeIeNeHUus Ioia. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TIeTeporaMeTHbli 1MoJ. ['eHeTnyeckas
CTPYKTypa MOJOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CIENIIEHHBIX € ITOJIOM.



I'enoTun kak nenocrtHas cucrema. [lenoTponus — MHOKECTBEHHOE JICMCTBUE T€HA.
MHOXeCTBEHHBIN AJICIIN3M. BzaumoneiictBue HeaJICIbHBIX T'€HOB.
KommiemenTtapnocts. Onucras. [lomumepns.

['eHeTH4eCKHil KOHTPOJIb Pa3BUTHUS PACTEHUM, KMBOTHBIX M YEJIOBEKa, a TaKKe
(U3HOJIOTUYECKUX TPOIECCOB, MOBEACHHS W KOTHUTUBHBIX (QyHKIWU. ['eHernueckue

MEXaHU3Mbl CHMOMOTeHEe3a, MEXaHHU3Mbl B3aUMOJECHCTBUS «XO35MH — MapasuT» M
«XO035MH — MHUKpoOMOoMm». ['eHeTHyeckue acmeKTbl KOHTPOJIsl M HU3MEHEHHUs
HaCJIeZICTBEHHOM NH(OpPMAIUH B TOKOJCHHUIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmumer 1 cxembl: «llepBelii M BTOpoH 3akoHBI MeHaems», «TpeTuit 3aKoH
Mengens», «AHanu3upymromee CcKpemuBaHnue», «HemomHoe — 1OMUHUPOBaHHEY,
«CuernyieHHOE Hacle/loBaHuE MPU3HAKOB Yy Apo3oduibl», «['eHetuka noxa», «Kapuotun
yenoBekay, «Kapuotun apozodunsr»y, «Kapuwotun nrunb», «MHOKECTBEHHBIH
aJyIeIM3My», « B3auMoaecTBHE TEHOBY.

O6GopynoBanue: MOJenb A JAEMOHCTPAIMM 3aKOHOB €IuHOOOpa3us THOPHUIOB
NIEPBOTrO TMOKOJEHUSI M PaCLICIJICHUs MPU3HAKOB, MOJENb I JEMOHCTpAluy 3aKOHa
HE3aBUCUMOT0 HACJIEIOBAaHUS NPU3HAKOB, MOJEIb Ui JIEMOHCTPAUHUM CUEIJIEHHOIO
HacJe0BaHUs NMPU3HAKOB, CBETOBOM MUKPOCKOT, MUKpoTpenapar: «J[po3odumay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaToB MOHOTMOPUIHOTO CKpPELIUBAHUS
y IpO30(UITBDY.

IIpakTnueckas padora «M3yueHue pe3ynbTaToB JUTMOPUAHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHoTHma ®W  cpeiasl npu  GOpMHpPOBAHWUU  (EHOTHIIA.
WN3meHunBOoCTh mpu3HaKoB. KauecTBEHHbIE M KOJIMYECTBEHHBIC IPU3HAKU. Bubl
W3MEHUYMBOCTHU: HEHACIIEACTBEHHAS U HACJIECTBEHHAS.

MoaudukanmonHas  U3MEHYMBOCTh.  Poimb  cpembl B (hopMupoBaHUU
Moau(UKaMOHHOW M3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanuoHHBIN psn U
Bapuarmonnas kpunas (B. Moranncen). CBoiicTBa MOAM(PUKAITMOHHON N3MEHUYNBOCTH.

['enoTunuyeckass u3MEHYMBOCTh. (CBONCTBA TE€HOTUIIUYECKOM HU3MEHUYHBOCTH.
Buibl reHOTUIIMYECKON M3MEHUNBOCTU: KOMOMHATUBHAS, MyTAl[MOHHAS.

KomOnHaTBHAasT W3MEHUYHMBOCTH. MeHo3 W TIOJIOBOM TIpollecC — OCHOBA
KOMOMHATHUBHON H3MEHYMBOCTU. POiab KOMOMHATHBHOM HW3MEHYHBOCTH B CO3JaHUHA
T€HETUYECKOr0 pa3HOOOpa3us B MpejiesiaXx OJJHOTO BHIA.

MyTanroHHas U3MEHUYUBOCTb. BUIbI MyTaluii: T€HHbIE, XPOMOCOMHbBIE, TEHOMHBIE.
CrnoHTaHHbIE U UHIYIUPOBAHHBIE MyTallMU. SII€pHbIE U LIUTOIJIA3MATUYECKHUE MYTAIUH.
Comarnueckue U MojioBble MyTaluu. [IpuunHbl BOZHUKHOBEHUSI MyTaluii. MyTareHsl u
UX BIMSHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOIO Ipolecca. 3aKOoH
TOMOJIOTHYECKHUX PAOB B HacneAcTBeHHoW n3meHunBocty (H.W. BaBuiioB). Buesnepnas
W3MEHUYMBOCTh U HACJIEACTBEHHOCTb.

Onueenemuxa u dNUSEHOMUKA, POIb INULEHEMUYECKUX (haKMOPO8 8 HACIe)08AHUU
U UBMEHYUBOCNU (heHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.



JdemoncTpanuun

[Toptpersr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmuibl 1 cxeMbl: «Busbl ”3BMEHIHBOCTHY, « MoaudukamoHHass U3SMEHYUBOCTHY,
«KomOuHaTUBHAsT W3MEHUYMBOCTHY», «Meio3», «OmnonoTBopeHue», «l eHeTuueckue
3a001eBaHMs YeIoBeKay, « Bumbr MmyTaruiig.

O6opyoBaHue: )XKUBbIE U TepOAPHBIE SK3EMIUISIPbl KOMHATHBIX PACTEHUM, PUCYHKH
(dboTorpadun) )KUBOTHBIX C PA3IMUYHBIMU BUJIAMH H3MEHUUBOCTH.

JlaGopaTtopnas pa6ora «liccremoBanne 3aKOHOMEPHOCTEH MOAMQPUKANMOHHON
n3MeHYMBOCTH. [[oCTpOEHUE BApUAIIMOHHOTO Psiia U BApUALIMOHHON KPHBOID.

IIpakTnueckass  padora  «Mytauuu y  gpo3oduisl  (Ha  TOTOBBIX
MUKpOIIpEnaparax)».

Tema 14. 'eHeTnKa ye0BeKa

Kapuotun wuyenoBeka. MexayHapogHas nporpaMMa HCCIEAOBaHUS TI'e€HOMA
4yesoBeka. MeToJpl M3y4YeHHUS TeHETUKH 4YeJIOBEeKAa: T'€HEATIOTWYECKUU, OJM3HEIOBBIH,
LUTOT€HETUYECKUN, MONMYJSIUAOHHO-CTATUCTUYECKUAM, MOJEKYJSIPHO-TE€HETUYECKUM.
CoBpeMenHoe OnpeAesIeHre TEHOTHIIA: MOJTHOT€HOMHOE CEKBEHUPOBAHHE,
FEHOTUIIMpOBaHUWE, B TOM uyucine c¢ nomombto [II[P-ananu3a. HacnencrBeHHsie
3a0oeBaHus dYeloBeKa. ['€HHbIE W XPOMOCOMHBEIC OOJIE3HH 4UeloBeKa. boye3sHu ¢
HACJICICTBEHHOW MPEAPacroiIOKEeHHOCThIO. 3HAYE€HHE MEJIUIIMHCKON TEHETUKU B
OpelOTBpAIlEHUd U JIeYeHUM TeHeTHYecKux 3aboseBaHuil denoBeka. Meauko-
FEHETUYECKOe KOHCyJbTUpoBaHUE. CTBOJOBbIE KJIETKU. [lOHATHE «IEHETHUYECKOTO
rpy3a». OTHYECKHE AacHeKThl HCCIECIOBAaHUNA B OOJIACTH PENaKTUPOBAHUS TE€HOMA WU
CTBOJIOBBIX KJIETOK.

['enetnueckrie  (GakTOpbl  TOBBIMICHHOW  YYBCTBUTEIBHOCTH  YEJIOBEKA K
bU3MYeCKOMYy M XUMHUYECKOMY 3arpsi3HEHUIO OKpYyKawomied cpenpl. ['eHeTmueckas
IIPEAPACTION0KEHHOCTh YEJIOBEKA K MAaTOJIOTUSM.

JdemoHncTpanumn

Tabmuupl u cxembl: «Kapuotun uyenoBekay, «MeToabl H3y4YEHHs] TE€HETHKHU
yesioBekay, «l eHeTnueckue 3a00IeBaHus YEIOBEKAY.

IpakTueckas padora «CocTaBieHUE U aHAIU3 POJIOCIOBHO.

Tema 15. Cesiekuusi Opranu3mMoB

JlomecTukamus U ceyleKuus. 3apoKJICHNUE CEJIEKUMU U ToMeCTUKaluuu. YueHnune H.
. BaBunosa o lleHTpax mpoucxoxaeHus 1 MHOTOOOpa3usi KyJbTYpPHBIX pacTeHuid. Poib
CEeJIeKIIMM B CO3/JIaHUHM COPTOB PACTEHH M MOPOJ *KUBOTHbIX. COpT, mopoAda, IITaAMM.
3aKOH TOMOJIOTMYECKUX PAJIOB B HacieacTBeHHOW m3meHunBocTd H. M. BaBuiona, ero
3HAUCHUE JJIs CENCKIIMOHHON PabOTHI.

Metonbl  celeKIIMOHHON  paboTbl. MCcKyccTBeHHBIH OTOOp: MACCOBBIA U
WHJIUBUAYaJIbHBINA. DTarnbl KOMOMHAITMOHHOW celieKIuu. VcribITanue Mpon3BOIUTENEH 10
notoMcTBy. OTOOp MO TE€HOTHUITY ¢ IOMOUIBIO OLIEHKH (PEHOTUIIa TOTOMCTBA U OTOOP MO
TeHOTHUITy ¢ nomoibro ananusa JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJCKIIMOHHOW paboThl. PagmanmoHHbIN U
XUMUYECKUN MyTareHe3 Kak HCTOYHUK MYTallMid y KyJbTYpPHBIX (DOPM OpPraHU3MOB.



Hcnonb3oBanue TeHOMHOTO PEIAKTUPOBAHUS U METOM0B pekoMOuHaHTHbIX JIHK st
MOJIyYEHHUS UCXOAHOTO MaTepHaia JIjIsl CEeIEKIIHH.

[Tonyuenne nonurionaoB. BHyTpuBugoBas rubpuansanus. biauszkopoacTBeHHOE
CKpeuiuBaHue, uiau HHOpuaAMHr. HepoJcTBeHHOE CKpellMBaHUEe, WM ayTOPHIMHT.
I'etepo3uc u ero mpuuumHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OTaanéHHas
rubpuamzanus. Ilpeomonenue Oecrmyiogusi MEXBHUAOBBIX THOpUmOB. JlocThxeHuUs
CEJIEKLIMM PACTEHUI U JKUBOTHBIX. «3€1E€HAs PeGOOYUS).

CoxpaHeHue M U3y4Y€HUE T'E€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PAcCTEHUH M HX
JTUKUX POAMYEH JJIsi CO3[aHUsI HOBBIX COPTOB M THOPHUAOB CEJIbCKOXO3SHCTBEHHBIX
KyJIbTyp. M3yuenue, coxpanwenue u YnpaeieHue 2eHEMUYECKUMU  pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMUBICIOBbIX — JHCUBOMHBIX 6  Yenax  VAVYUleHus
CYWecmeyiomux U Cco30aHus HOB8bIX NOPOO, JUHUL U KPOCCO8, 6 MOM UUcle C
NPUMEHEeHUEM COBDEMEHHBIX MemO008 HAYUHbIX UCCIe008aHUl, NepedosvbiX uoell u
NepCnekKmuHbIX MexHOI02Ul.

JdemMoHcTpanuu

[Toptpersr: H. WM. Basunmos, WM. B. Mwnuypun, I'. JI. Kapneuenxo, II. IIL
Jlykwsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubsl u cxembl: «LleHTpbI TPOUCXOXKACHUS W MHOr0OOpasusi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKHUX PSJ0B B HACJIEACTBEHHONW W3MEHUYMBOCTHY,
«Metogpl cenekiumy, «OTnanéanas rudpuanzanusy, «MyTareHes».

JlabopaTtopnass paGora «/I3ydyeHue cOpTOB KyJbTYPHBIX pAacTE€HUNl U MOPOJ
JIOMAITHUX >KUBOTHBIX .

JlaGopaTopHasi padora «/3yueHre METOA0B CEJICKIIUU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHHID».

Ikcekypeusi «OCHOBHBIE METOJIBI M JOCTHXKEHUS CEJICKIIMU PACTEHUN U KUBOTHBIX
(Ha CeNeKIMOHHYIO CTaHIIMIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIA Y4YacTOK, B
TEIUTMYHOE XO3SIMCTBO, B JIA0OPATOPUIO arpPOYHUBEPCUTETA UITM HAYYHOTO LIEHTPA)Y.

Tema 16. BoTexXHOJIOTUA ¥ CHHTeTHYECKast OMOJIOT Ul

OOBbeKThI, UCIIOJIb3YyEeMbIe B OMOTEXHOJIOTUH, — KJIETOYHbIC U TKaHEBbIE KYJIbTYpHI,
MUKPOOPTaHU3MBI, UX XapaKTepucTuka. TpaauiimoHHass OMOTEXHOJIOTHS: XJIeOoTeueHue,
MOJIyYE€HUE KHUCIOMOJIOYHBIX MPOJYKTOB, BUHOJAEHNE. MUKPOOUOIOTHYECKUM CHUHTE3.
OOBEeKThl MHUKPOOHOJOTHUUECKUX TeXHOJOTHM. [Ipou3BoacTBO Oenka, aMHUHOKUCIOT M
BUTAMHUHOB.

Co3naHue TEXHOJOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO W3MEHEHUs |
KOHCTPYUPOBAHUSI TE€HOMOB C IEJIbI0 MOJYy4YEHUS OPraHU3MOB M HX KOMIIOHEHTOB,
coJiep KalllrX He BCTpEYaronIrecs B MpUpoJie OMOCUHTETUYECKUE MY TH.

Kierounas wunxkeHepusa. Meroasl KyiabTypbl KIETOK M TKaHEW pPAcTEHUU U
#KUBOTHBIX. Kpnobanku. Comarnueckas rudpuan3anus U1 COMaTUYECKUH dMOpHOreHes.
Hcnonb3oBaHue ramiouioB B CEJIEKUUM paCTeHUU. [lonyuenue MOHOKIOHATbHBIX
anmumen. Hcnonvszoeanue MOHOKIOHANLHBIX U NOIUKIOHANbHLIX AHMUMEN 8 MeOUuyuHe.
HckyccTtBeHHOE OIIIOAOTBOpEHUE. PEKOHCTpyKIUs SHMUEKIECTOK W KJIOHUPOBAHUE
KUBOTHBIX. MeTOoJ TpaHCIUIAaHTAllMu sJep KIETOK. IexHonoeuu 0300po6ieHusl,



KVIbMUBUPOBAHUS. U MUKDOKIOHAILHO20 — PA3MHOJICEHUS  CeNbCKOXO3AUCTNGEHHBIX
Kybmyp.

XpoMocOoMHass M TeHHas WHXeHepus. VICKycCTBeHHBI CHHTE3 TeHa |
koHCcTpyupoBanue pexkomoOuHantHeix JHK. Coszdanue mpanceennvix opeanuzmos.
JlocTrkeHuss U MEPCHEKTUBBI XPOMOCOMHON M I€HHOW WMHKEHEPUHU. DKOJOTMYECKUE U
ATUYECKHUE TPOOJIEMbI TEHHON MH)XKEHEPUU.

Menuuuackue OuotexHosnoruu. IloctreHomuas umdposas wenunuHa. [I1[P-
TUarHOCTUKA. MeTaboJIOMHBIN aHalu3, TEHOIICHTPUYECKUN aHallu3 MPOTeOMa 4YeOBeKa
JUISL OLIEHKHA COCTOSIHUSL €ro 370pOBbs. M cronp30BaHME CTBOJNOBBIX KIIETOK. TapreTrHas
Tepanuss paka. 3D-OuommkeHepus nis  pa3paOOTKM  (PyHIaMEHTAJIbHBIX OCHOB
MEIUIMHCKUX TEXHOJOTUHM, CO3JaHUsl KOMIUIEKCHBIX TKAHEW COYETAHUEM TEXHOJIOTUHI
TPEXMEPHOTO OuonpuHTHHra 1  ckapdoiguHra  Juid  pelIeHus  3ajad
IIEPCOHATIM3UPOBAHHON MEIUIIUHBI.

Co3naHne BEKTOPHBIX BAaKIMH C IIEJbI0 00ecreueHrnss KOMOMHUPOBAHHON 3alUThI
oT BO30yIuTenei OPBU, YCTaHOBJICHUE MOJIEKYJISPHBIX MEXaHU3MOB
¢ynkunonupoBanus PHK-conepkammx BHpycoB, BBI3BIBAIOUIMX 0CO0O OMACHbBIE
3a00JIeBaHUS YEIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuupl um cxembl: «lcnonb3oBaHre MHUKPOOPraHM3MOB B IMPOMBIIUIEHHOM
Ipou3BoCTBE», «KileTouHas nHkeHepus», «I eHHas HHKEHepus».

JlaGopaTopHas padora «/3ydeHue 00beKTOB OUOTEXHOIOTHI.

IIpakTuyeckas padora «I[loxydeHre MOITOYHOKHUCIIBIX IPOAYKTOBY.

IKekypeusi  «buoTexHosorMsT < —  BaKHeEWIIas ~ NPOM3BOAMTENBHAs  CHJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO ).



INIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 11O
BNOJIOI'NA HA YPOBHE CPEJJHET'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K  pe3yJibTaTaM  OCBOCHHS
oOyJarommMucs ~ MporpaMM  cpeAHero  ooOmero  oOpa3oBaHUs:  JIMYHOCTHBIE,
MeETaInpeIMETHbIE U MPEIMETHBIE.

B cTpykType NMYHOCTHBIX pe3yJbTAaTOB OCBOECHHS MPOTrpamMMbl MO OHOJOTHUHU
BBIJICJICHBI  CJIEAYIOIIME COCTaBISIONIME: OCO3HAHUE OOYYAIOIIMMHCS POCCUNCKOMN
IPAXKJAHCKOM MJAEHTUYHOCTH — TOTOBHOCTH K CaMOpAa3BUTHIO, CaMOCTOSITENIBHOCTU U
CaMOOIIPEICNICHUIO, Haluyue momueéayuu K OOy4YEHUIO0 OWOJIOTUH, YeleHanpasieHHoe
passumue BHYTPEHHUX YOEXKICHHWI JTUYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEU W
UCTOPUYECKUX TPaJAULMA pa3BUTUS OHUOJOTMYECKOTO 3HAHMS, 20MOBHOCMb U
cnocobonocms 00YyUalOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH JI€ATEIBHOCTH LIEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKAMH, TMPUCYIIUMH CHCTEME OMOJIOrHYecKoro oOpa3oBaHUs,
Hanuyue npagoco3HAHUs SKOJOTUYECKOW KYIbTYPBI, CHOCOOHOCMU CMAsums UEIH H
CTPOWTH KMU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS MPOrpPaMMbl 1O OHOJIOTMM JOCTUTAIOTCS B
€MHCTBE YU4eOHOU U BOCITUTATEIBHON JAESTEIIbHOCTH B COOTBETCTBHUH C TPAJUIIHOHHBIMU
POCCUHUCKHUMHU  COLUUOKYJIbTYPHBIMH, HMCTOPUYECKUMHU U JTyXOBHO-HPaBCTBEHHBIMHU
LHEHHOCTSIMM, TPHUHATHIMU B OOIIECTBE TMpaBWJIaMU M HOPMaMH TIOBEICHUS U
CHOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAaMOPa3BUTHS, PA3BUTHUS
BHYTPEHHEW MO3UIMU JUYHOCTH, MATPUOTU3MA U YBAXKEHUS K 3aKOHY U MPABOIOPSIKY,
YeJIOBEKY TpyJa U cTapliieMy MOKOJICHHIO, B3aUMHOTO YBa)KE€HUs1, OEPEKHOT0 OTHOLLICHUS
K KyJbTYPHOMY HaCJCAUI0 W TPaJULMAM MHOIOHALMOHAJIBHOro Hapona Poccuiickon
®denepanuu, IpUpoOJIE U OKpYKaroLIel cpese.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS yueOHoro mnpenMera «buomorus» ToMmKHBI
OTpaXkaTb  TOTOBHOCTb U  CHOCOOHOCTh  OOYy4aroOUIMXCS  PYKOBOJCTBOBATHCA
chopMUpPOBAaHHON  BHYTPEHHEH  MO3UIMEH  JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlUH, MO3UTUBHBIX BHYTPEHHUX yOEKIEHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
[IEHHOCTSIM POCCHUIICKOro OOIIeCTBa, pPACIIUPEHUE IKUZHEHHOTO ONbITa W OIbITa
NEATETbHOCTH B TMPOLECCE pealu3aldd OCHOBHBIX HAaNpaBJCHUI BOCHUTATEIbHOMN
NESTEIIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTh TPAXKAAHCKOH MO3UIMH OOYydYaIOMIerocss Kak AaKTHBHOTO H
OTBETCTBEHHOT'0 YJI€HA POCCUICKOTO 00IIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IIPaB M OOSI3aHHOCTEH, YBa)KEHHUE 3aKOHA U
IPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTH NPU CO3/JaHUU Y4YEOHBIX
IPOEKTOB, PEIIEHUU Y4eOHBIX U MO3HABATENbHBIX 3aJ]1a4, BHIMOJHEHUU OHMOJIOTUYECKUX
9KCIIEPUMEHTOB;



CHOCOOHOCTh ONpPEAENATh COOCTBEHHYIO MO3MLMIO MO OTHOIICHUIO K SIBJICHHSIM
COBPEMEHHOM >KU3HU U OOBSICHATD €€;

YMEHUE YYMUTHIBaTh B CBOMUX JIEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJEH C pPa3sHbIMH YOEKICHUSIMHM, KYJbTYPHBIMU ILIEHHOCTSMHU U
COLIMAJIbHBIM IOJIOKECHUEM;

TFOTOBHOCTb K COTPYJIHHUYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJIHEHUS YUEOHBIX,
IIO3HABATEIbHBIX U MCCIEN0BATEIbCKUX 3a7a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHMIO
OTIIIOHEHTOB MPHU OOCYKJACHUHU CIIOPHBIX BOIPOCOB OMOJIOTHUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMAHUTAapPHOU U BOJIOHTEPCKOM AESTENBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS

c(OPMUPOBAHHOCTh POCCUICKONW Tpa)KAaHCKOH WIAEHTUYHOCTH, NaTPUOTU3MA,
YBAKEHHsI K CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH Ilepen PoauHON, ropocTu 3a
CBOM Kpa#, cBOow PoaumHy, CBOM A3BIK M KyJbTYypy, HIpPOLUIOE M HACTOALIEE
MHOI'OHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHUE K MPHUPOJHOMY HACIEAUI0 M MaMITHUKAM IPUPOJIBI,
nocTrkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHUICKUX YUEHBIX B CTAHOBJIEHHUE U Pa3BUTHE
Ouonorny, MOHUMAaHUS 3HAYCHHUS OWOJIOTUU B MO3HAHWU 3aKOHOB TPUPOIBI, B KU3HU
YeJioBeKa U COBPEMEHHOTO 00I11eCTBA;

uaerHas yOeXIEHHOCTh, TOTOBHOCTh K CilyXeHHI0 u 3ammre OteuecTBa,
OTBETCTBEHHOCTH 3a €T0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHME JyXOBHBIX LIEHHOCTEW POCCUICKOIO HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO IMOBEACHUS;

CIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE pEILIEHUS,
OPHUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOCHHUE YCTONUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTEISAM, CO3JAaHUIO CEMBbH Ha OCHOBE
OCO3HAHHOIO NPUHATHSA LEHHOCTEH CEMEWHOW JKU3HU B COOTBETCTBUHU C TPAAULMUAMU
HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHHUSA:

ICTETUYECKOE OTHOIIEHHWE K MHpYy, BKIIOYas HCTETUKY ObITa, HAyYHOIO U
TEXHUYECKOI'0 TBOPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIICHUH;

ITOHUMAHKWE SMOLMOHAIIBHOIO BO3AECHCTBHS )KMBOM IPUPOBI U €€ LIECHHOCTH;

FOTOBHOCTb K CaMOBBIPDQXEHUIO B pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
IPOSBIIATH KA4€CTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHUA, (POPMUPOBAHUS KYJbBTYPBI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHUsi:

NOHMMaHUE U pealn3auus 370pOBOro M Oe3omnacHoro odpasza XKHU3HM (340pOBOE
NUTaHue, COOJIOACHWE TUTMEHUYECKUX MpPaBHJ U HOPM, COAJAHCHUPOBAHHBIN PEKUM
3aHATHM U OTAbIXA, peryisipHas Gu3nyeckas akTUBHOCTb), OEpEKHOr0, OTBETCTBEHHOTO
U KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3NYECKOMY M ICUXMYECKOMY
310POBBIO;



NOHUMAaHHE [IEHHOCTH TMpaBWJI UHIWBUIYAIBHOTO M KOJUIGKTUBHOTO 0€30MacHOTro
MOBEJICHUS B CUTYAIUSX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIOACH;

OCO3HAHHUE TIOCJIEICTBUN M HEMPHUATHS BPEIHBIX MPUBBIYCK (YIOTpEeOICHUS
AJIKOTOJIsI, HAPKOTUKOB, KypeHUs);

6) TPy/10BOT0 BOCIMTAHUS:

TOTOBHOCTbH K TPY/y, OCOZHaHHE IIEHHOCTH MacTEpPCTBA, TPYA0IO0HUE;

FOTOBHOCTb K AKTHUBHOW JIEITEIIBHOCTH TEXHOJIOTMYECKOM M  COLMAIbHOMI
HAIPABJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATh W CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JACSITEIbHOCTD;

UHTEpEC K pa3nuuHbIM cdepaM MpodecCHOHANBHON AESTeNbHOCTH, YMEHHE
COBEpIIIATh OCO3HAHHBIA BBHIOOp Oynyiiel Mpodeccuu M pearu30BbIBaTh COOCTBEHHbBIC
YKU3HEHHBIE TUIAHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHMIO U CaMOOOpPa30BaHUIO HA MPOTSHKCHUH
BCEM KU3HHU,

7) 3K0JIOrH4eCKOro BOCIIUTAHUA :

AKOJIOTMUECKH 11e71ecCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOUYHUKY KHU3HU Ha
3emiie, OCHOBE €€ CylIECTBOBAHMS;

MOBBIIIEHUE  YPOBHS  JKOJIOTMUECKOW  KYJbTYpbl: NPHOOpPETEHHUE  OIbITa
IJIAHUPOBAHUS TOCTYIKOB U OIEHKH MX BO3MOJKHBIX TOCIJIEICTBHH JISI OKPY>KaroIiei
cpenbl;

OCO3HaHME II00ATBHOTO XapaKTepa IKOJIOTHUSCKHUX MPOOJIeM U TyTeH UX PelIeHHUS;

CIOCOOHOCTh MCMOJIb30BaTh MPHOOpeTaeMble MPU M3YUYEHUH OMOJOTUM 3HAHUSA U
YMEHUS MPU PEIICHUU MpOoOJieM, CBA3aHHBIX C PAIlMOHAJIBHBIM MPUPOIOINOIb30BAaHUEM
(coGmrofeHune nmpaBuil MOBEICHUS B IPUPO/IE, HATIPABIIEHHBIX HA COXPAaHEHHE PABHOBECHUS
B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCHCTEM, Onochepsr);

AKTUBHOE HENPUATUE [EUCTBUM, MPUHOCAIIMX BpPEH OKPYKAKOUIEH ITPUPOTHOU
cpene, yMEHHE TMPOTHO3UPOBATH HEOJATONMPUSATHBIE HKOJOTHUYECKHE TMOCIEACTBUS
MNPEINPUHUMAEMBIX JIEUCTBHUI U IPEJOTBPALIAT HX;

HaJM4YME€ PA3BUTOrO0 HSKOJOTMYECKOrO MBIIUICHUS, JKOJIOTHYECKOW KYJbTYPHI,
ONBITA JESITENBHOCTH HKOJIOTUYECKOW HAMNPABICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
UMU B TIO3HABATEJIbHOW, KOMMYHHKAaTUBHOM M COLIMAJILHOW MPaKTHKE, TOTOBHOCTU K
Y4acTHUIO B IPAKTUYECKOM AEATEIbHOCTH IKOJIOTUYECKONU HANPABICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTHUKW, OCHOBAaHHOTO Ha JUajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UYMTATEIIbCKOM KYJIBTYphl KakK CpeJlICTBa
B3aWMO/JICHCTBHS MEXKIY JIOJIbMH U TIO3HAHUS MUPA;

NOoHUMaHWe creuudukn OWONOrMM Kak HayKH, OCO3HaHus e€ poju B
(GbOpMHUpPOBAaHUHM  PANMOHATBHOTO HAYYHOTO  MBIIUICHUS, CO3JaHUU  IEJIOCTHOTO
MpeACTaBICHUS 00 OKPY’KAIOIIEM MUPE KaK O €IMHCTBE MPHUPOJIbI, YETOBEKA U OOIIECTBRA,
B TIO3HAaHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U peHIeHHH NpodJieM COXpaHEHHs
MPUPOIHOTO PAaBHOBECHS;



yOeXIEHHOCTh B 3HAYUMOCTHM OWOJIOTMM JJIsI COBPEMEHHOM IMBHJIM3ALUU:
o0ecrieueHUs] HOBOTO YPOBHS Ppa3BUTHUA MEIMIMHBI, CO3JaHHE MEPCIEeKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pELIAaTh PECYpPCHbIE MPOOJEMBbl Pa3BUTHUS UYEIOBEUYECTBA,
MOKWCKa MyTeH BBIXOAA U3 THOOATBHBIX HKOJOTMYECKMX MpoljeM u olecredeHus
nepexosa K YCTOMYMBOMY pa3BUTHIO, PALMOHAJIBLHOMY HCIIOJIB30BAHUIO HPHUPOIHBIX
pecypcoB U (pOPMUPOBAHUIO HOBBIX CTaHJAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHYECKUX 3HAHMM B LESIX MOBBIIICHUS
oOmmieit  KyJIbTypbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTu
(YHKUMOHAIIBHOM TPaMOTHOCTH  OOyuvaromuxcsi, (QopMupyeModl Mpu HU3yYEHHUH
OHOJIOTHH,

NOHMMAHHUE CYIIHOCTM METOJOB IIO3HAHUS, MCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJY4YaeMble 3HAHUS JIsl aHANIM3a U OOBSICHEHUS
SBJICHUN OKPY>KAIOUIEr0 MHUpPAa U MPOUCXOAAIIMX B HEM H3MEHEHUW, YMEHUE JeJaTh
00OCHOBaHHbIE 3aKJIIOUEHUS] HAa OCHOBE HAY4YHBIX ()AaKTOB M HMEIOUIMXCS JAHHBIX C
LEJIbI0 MTOJIyYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENILHO MCIOIb30BaTh OMOJOTUYECKUE 3HAHUS JIJIS1 pELICHUS
npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME [IEHHOCTHM HAay4YHOW JIeATeNbHOCTH, TOTOBHOCTb OCYILIECTBISATh
IPOEKTHYIO U UCCIIEI0BATEIbCKYIO ACSITEIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAHUI MO OMOJIOTMU B COOTBETCTBUU C KM3HEHHBIMH
MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE pe3yibTaThl OCBOEHHUs YyueOHoro mpeamera «buonorusy»
BKJIIOYAIOT:  3HA4YMMble  Jjis  (QOPMHUPOBAHUS  MHUPOBO33PEHUS]  OOyYarOIIUXCS
MEXIUCHUIUTMHAPHBIE  (MEXIpeaIMEeTHbIe) OOIeHayuHble TOHATHSA, OTpa)Karollue
[IEJIOCTHOCTh HAyYHOW KApTUHBI MHUPA U CHEIU(PUKY METOJOB MO3HAHUS, HCIIOJIh3Yy €MbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPrus, SIBIICHHUE, MPOIECC, CUCTeMa, HAayYHBIN
dbakT, TPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeOBaHUE,
HaOII0/IeHNe, U3MEpPEHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAIbHbIE YUeOHbIE AEUCTBUS

(mo3HaBaTeNbHbBIE, KOMMYHHUKATUBHBIE, PEryJIATUBHBIC), obecrieunBaroIIne
dbopmupoBaHue (QYHKIMOHAIBHOW TpPaMOTHOCTH U  COLMAJIBHOM  KOMIIETEHIUHU
o0y4Jaromuxcs; CIIOCOOHOCTH oOy4Jarommxcs HCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MHPOBO33PCHUECKHE 3HAHUS W YyHHBEpPCAIbHBIE Y4YeOHBIE
JICUCTBUSI B TIO3HABATEILHOM U COLIMATIbHON MPAKTHUKE.

B pesynbrate nsyueHuss OMOJOTMU HAa YPOBHE CpeHEro o0Iiero oOpa3oBaHHs Y
oOyuvaromierocsi OyayT chopMupoBaHbl TO3HABATEIbHBIE YHHUBEPCAIbHBIE Y4YEOHbBIC
NEHCTBUSA, KOMMYHHUKATHUBHBIC YHUBEpCAJIbHBIC YyYEeOHBIC EHCTBUSA, PETYJSITHBHBIC
yHUBEpCaJIbHbIE Y4eOHbIE JeHCTBUS, COBMECTHAS JESATEIbHOCTb.



MertanpeaMeTHble  pe3yJbTaTbl OCBOEHHS MPOrpaMMbl  CPEAHEro  OOLIero
o0pa30BaHus JOJKHBI OTPaXaTh:

OBiaeHne yHUBepCAJbHBIMH YUeOHBIMU N03HABATEIbHBIMU IeHiCTBUAMU:

1) 6a30BbIe JJOTHYECKHE IEHCTBUS:

CaMOCTOSITEIbHO (OPMYIUPOBATh U AKTYaJU3UPOBATH MPOOIEMYy, paccMaTpuBaTh
€€ BCECTOPOHHE;

UCMOJIb30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOIO MBILIUIEHUS (aHanIu3a,
CHHTE3a, CpaBHEHUSI, KiIaccu(ukanuu, 0000IIeHNs), PACKPBIBATh CMBICI OMOOTHYECKHX
MOHATUH (BBIIEIATh MX XapaKTepHblEe NpPU3HAKW, YCTAHABIMBATH CBA3M C JIPYTUMU
TIOHSATHSIMH );

ONPENENATh LIEJIN JeATENbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTb PE3yJIbTaThl ACSITEILHOCTH C TOCTABICHHBIMU LIETSIMHU;

UCIOJIb30BaTh OMOJOrMUECKNE OHATHUS ISl OObSICHEHUS (DAKTOB U SBJICHUM KUBOU
IPUPOABL;

CTPOUTH JIOTMYECKHUE PacCyKIeHHs (MHIYKTHUBHBIE, AENYKTUBHbBIE, 10 aHAJIIOTHUH),
BBISIBJISITh  3aKOHOMEPHOCTM M TPOTHUBOPEYUSI B PAaCCMATPUBAEMBIX  SIBJICHHSIX,
(opMyIUpPOBaTH BBIBOJIBI U 3aKIIIOUECHMS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CPEICTBA JJI1 IPEACTABICHUS CYIIECTBEHHBIX
CBSA3€H M OTHOILIEHUH B M3ydaeMbIX OMOJIOTMUECKHX O0OBEKTaX, a TakKe MPOTUBOPEUYUI
Pa3HOro poJia, BHIIBJICHHBIX B PA3JIMYHBIX NH(OPMALIMOHHBIX HICTOUHUKAX;

pa3palaThiBaTh IUIAaH pEIIEHUS NpoOJeMbl € YUETOM aHalIM3a HMEIOLIUXCS
MaTepHaJIbHbIX U HEMaTepPHAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLEHHWBATH COOTBETCTBUE pE3yJbTATOB
LEJISIM, OLIEHUBATh PUCKHU NOCIEACTBUM €ATEINbHOCTH;

KOOPJIMHUPOBATh U BBIIIOJIHATh padOTy B YCIOBUSIX PEaJbHOr0, BUPTYyaJIbHOIO U
KOMOMHHPOBAHHOTO B3aMOJACHCTBHUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE MIPU PEILICHUH KU3HEHHBIX ITPOOIIEM.

2) 6a30Bble HCCIe0BATEIbCKIE NeliCTBUS:

BJAJIeTh HABbIKAMHU Yy4e€OHO-UCCIIEAOBATENIbCKOW M TMPOEKTHOM JESTEeIbHOCTH,
HaBBIKAMM pa3pelieHusi mpoOiaeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IOMCKY METOJIOB PEIICHUsS MNPAKTHUECKHX 3a/]ady, NPUMEHEHHMIO Pa3jIMYHbIX METO/0B
NIO3HAHUS;

MCII0JIB30BaTh PA3JIMUHbIE BUBI IE€ATEIBHOCTH I10 MOJTYYEHUIO HOBOTO 3HAHMS, €TO
WHTEPIIpEeTalny, MPeoOpa30BaHUIO M MPUMEHEHHUIO B YUYEOHBIX CHUTYaIHsIX, B TOM YHUCIIE
IIPU CO3/IaHUHU YUEOHBIX U COLUATbHBIX MPOEKTOB;

(GopMuUpOBaTh Hay4HBIH THUI MBIIUICHUS, BJIAJETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METOJIAMU;

CTaBUTh U  (OpPMYyJIHpPOBaTh COOCTBEHHBIE 3aJayd B  0Opa3oBaTEbHOM
JEATENBHOCTU U )KU3HEHHBIX CUTYaLUsX;

BBISIBIIAITh IPUUMHHO-CIIEACTBEHHBIE CBS3M U aKTyaJM3UpOBATh 3a]ady, BbIJIBUTaTh
rUNoTe3y €€ pelleHus, HaXOAUTh apryMEHTHI JJisl J0Ka3aTelbCTBA CBOMX YTBEPKICHUIA,
3a/1aBaTh NapaMeTPhl U KPUTEPUU PELIECHUS;



aHAIM3UPOBATH TOJYYEHHBIE B XOJI€ PEIICHHS 3a/layll Pe3yJbTaThl, KPUTHUECKU
OIICHUBATh MX JOCTOBEPHOCTh, IPOTHOZUPOBATH N3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OTICHUBATH IPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATH IIeJIeHAIIPaBICHHbIN MTOUCK MEPEHOCa CPEICTB U CIIOCOOOB NEHCTBUS
B IPO(PeCCHOHANBHYIO CPEy;

yMETh TIEPEHOCHTh 3HAHHUS B TIO3HABATEIBHYI0O U MPAKTUYECKYIO OOJIACTH
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC HJICH, TPE/IaraTh OPUTHHAIBHBIC TTOIXO0/IBI M PEIICHUS, CTABUTH
npoOsIeMbl U 3a]]a4i, AOMYCKAOIIKE aTbTePHATUBHBIE PEIICHUS.

3) pab6ora ¢ unopmanueii:

OPUEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHWKAX HHPOpMaIuu (TeKCTe y4eOHOTO
nocoOusi, HayYHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTUYECKUX CIOBApsIX U CIIPaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbBIX, B IHTepHeTe), aHanmu3upoBaTh NHGOPMAIIUIO PA3TUYHBIX
BUJIOB U (OpPM TMPEACTABIICHUS, KPUTUYECKU OIEHUBATH €€ JIOCTOBEPHOCTh U
HETIPOTUBOPECUNBOCTD;

dbopMyaHpoBaTh 3aIIPOCHl U MPUMEHATh PA3IMYHbIE METObI IIPU MOUCKE U 0TOOpE
Ounonornyeckoit mHpopMaIuu, HeOOXOAMMOMN IS BHITTOJTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTarb  ONBIT  HMCIOJb30BaHUS  WH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJbTYpY aKTUBHOTO HCIIOJIb30BAHUS Pa3JIMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATEIBHO BHIOMPATh ONTUMANIbHYIO (POPMY MPEICTaBICHUS OMOIOrMYECKON
nHpopMaium (cxeMbl, rpadUKd, AMarpaMMBbl, TAOJIUIIBI, PUCYHKU U JPYTOE);

MCIIOJIb30BaTh HAYUYHBIN SI3BIK B KaUECTBE CPEJICTBA MPHU paboTe ¢ OUOIOTHYECKOn
nH(opMaIMe: NMPUMEHSATh XUMHYECKHe, (U3MYECKHEe W MAaTeMaTHYeCKHE 3HAKU H
CUMBOJIbI, OpMYJIbI, a00pEeBHATYPY, HOMEHKJIATYPY, UCIOIb30BaTh U NMPeoOpa3OBbIBATh
3HAKOBO-CUMBOJMYECKUE CPEJICTBA HATIISAHOCTH;

BIIQZICTh HaBBIKAMH PACIO3HABAHUS M 3alIUTHl WHPOpPMAIMU, HHPOPMAITUOHHON
0€30MacHOCTHU JIMYHOCTH.

OBjaeHne yHUBEPCAJIbHBIMH KOMMYHUKATHUBHBIMHY JeHCTBUSAMM:

1) o0meHue:

OCYLIECTBJISITh KOMMYHHUKAllMM BO BceX c(epax >KM3HU, aKTUBHO Yy4acTBOBATH B
JUAJIOTe WM JUCKYCCHUU IO CYIIECTBY O0OCYKJ1aeMOil TeMbl (YMEHHE 3a/1aBaTh BOTIPOCHI,
BBICKA3bIBATh CYXJICHUS OTHOCHUTEIHHO BBITIOJIHEHUS MpeiaraeMoi 3aa4yu, yIUThIBATh
WHTEPECHI M COTJIACOBAHHOCTh IMO3UIIMN APYTHX YUYACTHUKOB JTUAJIOTA WU JIUCKYCCHH);

pacrio3HaBaTh  HeBepOalbHBIE CpelcTBa  OOIIEHHUS, [IOHUMATh 3HAYCHHE
COIMAIIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CUTYallHMid, YMETh
CMSATYATh KOH(DIUKTH U BECTH TIEPETOBOPHI;

BJQJIETh Pa3IMYHBIMU CIOCOOAMH OOIEHUS U B3aUMOJCHCTBUS, IMOHUMATh
HAMEPEHUs IPYTUX JIOACH, MPOSBIATh YBAXKHUTEILHOE OTHOIIEHHWE K COOECEHHUKY U B
KOppeKTHOH (hopme (popMyTUpOBATH CBOM BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.



2) cOBMeCTHasI IeSI TeIbHOCTh:

MOHMMATh U MCIOJIb30BATh MPEUMYIIECTBA KOMAH/IHOW U WHAMBHTyalbHOU PabOThI
MIpU peLIEHUU OMOJIOrHYecKoi MpoOaeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS
rpynmnoBbiX (OpM B3aUMOJICHCTBHUSA TP pElICHUH Y4eOHOH 3a1auu;

BBIOMpATh TEMAaTHKY U METOJIbI COBMECTHBIX JEHCTBHI ¢ yU€TOM OOIIMX UHTEPECOB
1 BO3MOXKHOCTEN KayKJ0ro YjeHa KOJUIEKTUBA;

NPUHUMATH L€ COBMECTHOMN AESATEIbHOCTH, OPraHU30BbIBATH U KOOPJIUHHUPOBATH
JNEUCTBUS TIO €€ TOCTUKEHUIO: COCTABIIATH IJIaH JIEUCTBUM, pACIIPEAEIATD POJIH C YUETOM
MHEHHUI yYaCTHUKOB, 00CYK/1aTh Pe3yJbTaThl COBMECTHOM pabOThI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJla M KaXKJIOTO Y4aCTHHKA KOMAaHJIbl B OOIIMii
pe3yibTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb  HOBbIE IPOEKThl, OLEHUBAaTh WJEUM C I[O3ULIHUUA HOBU3HBI,
OPUTr'MHAJIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISITh MTO3UTUBHOE CTPATETMYECKOE NOBEJECHUE B PA3jIMYHBIX CUTYaLUsX,
MPOSBIISITH TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM.

OByaieHNe yHUBEPCAJbHBIMHU PeryJATUHBHbIMM JeHCTBUAMM:

1) camoopranu3amusi:

MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIsl BBISBJICHUS MPOOJIEM U WX PELICHHS B
KU3HEHHBIX U yU€OHBIX CUTYalUsX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKMX 3HAHUU 11€JIEBbIE U CMBICIOBbIE YCTAHOBKH B
CBOMX JEHCTBUAX U MOCTYIKAaX MO OTHOUIEHHUIO K >KMBOM MPHUPOJAE, CBOEMY 3/10POBbIO U
310POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITH  [MO3HABATEIbHYIO JIESITEIBHOCTb, BBISABISATH
npoOieMbl, CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3a/layl B 00pa3oBaTENIbHOM
NESATEIbHOCTU U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSATEJILHO COCTAaBJATh IUIAH pEUICHUs MpoOJeMbl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEITOUTEHU;

JIaBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacHIMpATh paMKU yueOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHUMH;

JieNlaTh OCO3HAHHBIA BHIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTH 3a
peLieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSBIECHUIO HIMPOKOW 3PYIUIMHU B Pa3HBIX
o0nacTsAX 3HAaHUHM, TOCTOSIHHO TMOBBIIIATH CBOM 00pa3oBaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OILICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIQ/IETh HAaBBIKAMHU I[103HABATENBHON pedieKCMM KaK OCO3HAHMS COBEPIIAEMBIX
JNEHUCTBUN M MBICIUTENBHBIX IMPOLIECCOB, UX PE3YyJbTATOB MU OCHOBAHMi, HUCIIOIb30BATh
npuEéMbl peIIeKCUU IJIsl OLICHKU CUTYalluH, BEIOOpa BEPHOTO pELICHUS;

YMETb OLIEHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHUXKEHHUIO;



OpUHUMaThb MOTHBBl M apryMEHThl JpYrMX TIIpU aHAJIW3E PE3YyJIbTaTOB
NESATENBHOCTH;

3) npuHsiTHE Cedsl U IPYTrUX:

IPUHUMATh ce0s1, MOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI W apryMEHTbl JpYTrMX I@IpU aHaJIM3€ pe3yjbTaToB
NEeSTENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYIUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C MO3UIMH JPYTOT0 YeIO0BEKa.
HPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIE pe3ynbTaThl OCBOCHHS COJIEpKaHUsI yueOHOro npenmMera «bruonorusy
Ha yriyONI€HHOM ypOBHE OPHEHTHPOBAHBI Ha oOecriedeHue MpoGUIBbHOTO OO0ydYeHUs
oOyyvaromuxcs Ouosiornd. OHU BKIIOYAIOT: crHelU(pUUEecKue ajsi OMOJOTMH Hay4dHbIE
3HaHHUS, YMEHHUS U CIOCOObI JIEHCTBUI IO OCBOGHUIO, HWHTEpPHpETallud U
npeoOpa3oBaHUIO0 3HAHWM, BHIBI JESATEILHOCTH IO TOJYYCHHUIO HOBBIX 3HAHUH M HX
MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX, a4 TaKXKE B PEAJbHBIX XU3HEHHBIX CUTYyalUSX.
[IpeameTHble pe3yIbTaThl IPEACTABIICHBI 110 TOAAM U3yUYCHUS.

[IpeameTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 knacce
JTOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE M POJU OMOJOTHUU B CUCTEME €CTECTBEHHBIX
HayK, B (POPMUPOBAHUHM €CTECTBEHHO-HAYYHON KapTUHBI MHUpA, B MO3HAHUU 3aKOHOB
OpPUPOABl M PEHICHWH MPOOJIeM pPaAIlMOHAIBLHOTO TMPUPOIOTIONB30BAHUS, O BKIIAJE
POCCHICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHUCTEMOU OMOJIOTHUECKUX 3HaHUH, KOTOpas BKJIFOUAET:
OCHOBOTIOJIAraroIe OUOJOTUYECKUE TEPMHUHBI M TOHATHSA (PKW3HB, KIJIETKA, OPTraHU3M,
MeTab0JIM3M, TOMEOCTa3, CaMOPETyJISAIrs, CaMOBOCIPOM3BEICHHUE, HACICIACTBEHHOCTb,
U3MEHUYUBOCTh, POCT U pa3BUTHE), OWOJOrMUecKHe Teopuu (KieTouyHass Tteopus T.
[[IBanna, M. Ilneiinena, P. BupxoBa, XxpomocomHas Teopus HACIEACTBEHHOCTH 1.
Moprana), yuenus (H. 1. BaBunoBa — o 1eHTpax MHOTO0Opa3us M MPOUCXOXKICHUS
KyJIbTYPHBIX pacTeHMil), 3akoHbl (eauHOOOpa3us TMOTOMKOB TEpPBOrO IOKOJEHUS,
pacllerieHus, 4YUCTOThl TaMeT, He3aBUCUMOro HacienoBanus [. Mengens,
TOMOJIOTHYECKHUX PSAIOB B HacienAcTBeHHON n3menunBoctd H. . BaBuioBa), mpuHIUIIBI
(KOMILJIEeMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMHM METOJAMH HAYYHOIO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX UCCIICIOBAHUSIX KUBBIX OOBEKTOB (OMUCAaHUE, U3MEpPEHUE, HAOIII0ICHHE,
IKCTIIEPUMEHT);

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT U
9yKapUOT, OJHOKJIETOUHBIX W MHOTOKJETOYHBIX OPraHU3MOB, B TOM 4HCIIE OaKTepui,
rpudOB, pPAaCTeHHH, XKUBOTHBIX M YEJIOBEKAa, CTPOCHHUS OpPraHOB M CHCTEM OPraHOB
pacTeHull, >XKMBOTHBIX, YEJOBEKa, IMPOIIECCOB >XU3HEACITENbHOCTH, MPOTEKAIOIIUX B
OpraHuU3Max pPaCTCHHH, >KMUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKHX IPOIECCOB: OOMEHa
BEIIECTB (MeTabosn3M), TIpPEBpaIllCHUS DSHEPruu, OpOoXKEeHUs, aBTOTPOGHOrO U



reTepoTpo(HOTO THUIIOB MHUTaHUA, (POTOCMHTE3a M XEMOCHHTE3a, MHUTO03a, Meio03a,
ramMeToreHesa, dMOpUOTEHEe3a, MOCTIMOPHOHAIILHOTO  Pa3BUTHS, PA3MHOKCHUS,
WHIUBUIYALHOTO Pa3BUTHSA OpraHu3Ma (OHTOTeHE3a), B3aWMOJICHCTBUS TCHOB,
reTepo3rca, UICKyCCTBEHHOTO 0TOOpa;

YMEHUE YyCTAHABJIMBATH B3aMMOCBSI3U MEXAY OPraHOMAAMH KIETKH W WX
(GYHKIUSAMHA, CTPOCHUEM KJIETOK Pa3HBIX TKaHEH M MX (QPYHKIUSAMHU, MEXKIYy OpraHamMu U
CUCTEMaMHU OpraHOB Yy PACTEHM, *UBOTHBIX M UeEJOBEKa W UX (PYHKIUSAMHU, MEXKIY
CHUCTEMaMHU OpPraHOB M HMX (YHKIMSAMH, MEXKIy 3TalmaMu OOMEHa BEIECTB, ITAallaMH
KJIIETOYHOTO IMKJIA W JKU3HCHHBIX ITUKJIOB OPraHWU3MOB, 3TallaMd 3MOPHOHAIHHOTO
Pa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, PEHOTUIIOM U (paKTOpaMU CpeIbl OOUTaAHUS;

YMEHUE BBISBIATH OTIMYMUTEIbHBIE TPU3HAKU SKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKa,;

YMEHUE  HUCIMOJb30BaTh  COOTBETCTBYIOIIME  apTryMEHTbl,  OHOJIOTMUYECKYIO
TEPMHUHOJIOTUIO W CUMBOJIMKY Ui JOKa3aTeIbCTBAa POJCTBA OPTraHU3MOB DPa3HBIX
CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pelaTh OWOJOTUYCCKUE 3a/1aud, BBIABIATh HPHYUHHO-CIICJICTBEHHBIC
CBSI3U MEXJY HCCIEIyeMbIMH OWOJIOTMUECKUMH TPOIECCAaMU U SIBJICHUSIMH, JIeJaTh
BBIBOJIBI ¥ IIPOTHO3BI HA OCHOBAHUM MOJTYYEHHBIX PE3YJIBTATOB;

YMEHUE BBITNOJIHATH JIAOOPATOPHBIC M MPAKTUYECKUE PabOThI, COOII0aTh MpaBHiIa
pu paboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYT0BAHUEM;

YMEHUE BBIJIBUTATHh THIOTE3bI, TPOBEPATh MX IKCIEPUMEHTAIBLHBIMHU CPEICTBAMU,
dbopMynHpys 1edh UCCIICIOBAHUS, aHAIM3UPOBATH TOJYUYCHHBIC PE3yJIbTaThl M JCNIATh
BBIBO/JIBI;

yMEHUE Yy4YacTBOBaTh B YueOHO-MCCIENOBaTEIbCKOM paboTe 1o OHOIOTrHH,
9KOJIOTHUHU ¥ MEJIUIIMHE, TIPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, U IMyOIMIHO
NPEICTaBISATh MOJyYEeHHbIE pe3yJIbTaThl HA YUEHUYECKUX KOH(PEepEeHIHUsX;

yMEHHUE OIICHUBATh 3TUYECKUE ACIMEKTHl COBPEMEHHBIX HCCIEIOBAHHI B 00JIaCTH
Owonorni W MEIWIHHBI  (KJIOHUPOBAaHWE, HWCKYCCTBEHHOE  OILIOJJOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHHE TeHOMA U CO3/IaHi€e TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBISTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccruoHanbHON
NESATEIBHOCTH B 00JacTH OWOJIOTHH, MEIWIMHBI, OWOTEXHOJOTHH, BETEPUHAPUH,
CEJIbCKOTO  XO3SIMCTBA, MHUIIEBOM NPOMBIIIJICHHOCTH, YINIyONsTh IO3HABATENbHbIN
WHTEpEC, HANpPAaBJICHHbI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYMOIEW mpodeccun u
MPOJIOJDKEHUE  OMOJIOTUYECKOTO  00pa3oBaHMs B OpraHW3alUsX  CPEIHEro
po(eCCHOHAIBHOTO | BBICIIETO 00pa30BaHusI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsinyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ E;:rh:g;fi::me PAICIOB M TEM Beero Kontpoabubie | IlpakTuuyeckue Sg;g)g::::;bﬂm e
padoThI padoThI pecypes
1 buonorus kak Hayka 1
2 JKuBbIe CUCTEMBI 1 X U3yUYCHHUE 2
3 buoorus KIeTku 2 0.5
4 XuUMUYeCcKasi OpraHu3aus KIeTKU 10 1
S) Crpoenne U QyHKIUH KICTKH 8 2
5 OOMeH BelecTB U MpeBpaIleHUe YHEPTUHU B 9 1
KIICTKE
7 HaCJ'IC,Z[CTBCHIfaSI uHdopmanus u 9 05
peanm3aiys €€ B KJICTKE
8 JKu3HEHHBIN UK KICTKH 6 1
9 Crpoenue U pyHKIUH OPraHU3MOB 17 1.5
10 Pa3mHOXkeHHMe U pa3BUTHE OPTaHU3MOB 8 1.5
11 I'enetuka — HayKa O HACIEACTBEHHOCTH H 2 05
W3MECHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
14 ['eneTnka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 broTexHOoJIOTHS M CHHTETHYECKAs OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 0 13




IHNOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Konu4yecTBo 4yacos
Ne Hara DJIeKTpOHHbIe HH(poBbIE

Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero H3y4YeHUS o0pa3oBaTeJbHbIE PeCypChl

padoTbI padoThI

buonorusa xak KoMIuieKkcHas
1 HayKa ¥ KaK 4acTh 1 https://lesson.edu.ru/06/77?class=77

y 01.09.2026 [ttesi// [06/
COBPEMEHHOTO O0IIECTBA

JKuBnle cucTEMBI U UX

2 . 1 02.09.2026 = https://lesson.edu.ru/06/77?class=77
CBOICTBA

YpoBHeBas opranuzanus
1 https://I .edu.ru/06/77?class=77
JKUBBIX CHCTEM 07.09.2026 ps://lesson.edu.ru/06/77?class

Hcropus oTKpeITHS U
4 n3ydenus kietku. Kierounas 1 08.09.2026 | https://lesson.edu.ru/06/77?class=77
TeOpusi

MeTo/ibl MOJIEKYJISIPHOM U
KJIETOYHOU OMOJIOTHH.
[IpakTuyeckas pabora
«3yyenune meTonoB

5 KJIETOYHOM 6GMOJIOrHU 1 0.5 09.09.2026 | https://lesson.edu.ru/06/77?class=77
(xpomaTtorpadwus,
anexTpodopes,
nuddepeHraibHoe

uentpudyruposanue, [TLP)»

7 1 : .edu. ? =
6 XUMHUYECKUN COCTaB KJIIETKHA 14.09.2026 https://lesson.edu.ru/06/77?class=77

7 MunepanbHble BeIECTBA 1 15.09.2026 | https://lesson.edu.ru/06/77?class=77



https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77

KJIETKH, UX OMOJIOTHYeCKast
poJIb

Opranudeckue BeliecTna
KJICTKH — OCJIKH.
JlaGopaTopHasi pabota
«ObHapyxeHue OCIKOB C
MTOMOIIBI0 KAY4ECTBEHHBIX
peaxKuuin

0.5

16.09.2026

https://lesson.edu.ru/06/77?class=77

CRoiicTBa, K1accuuKaIus u
(dbyHKIIMH O0ETTKOB

21.09.2026

https://lesson.edu.ru/06/77?class=77

10

Opranuueckue BeliecTna
KJICTKU — YTJICBOJbI

22.09.2026

https://lesson.edu.ru/06/77?class=77

11

12

OpraHI/I‘ICCKI/Ie BCIICCTBA
KIICTKHU — JIMITHUbI

Hyxnennossie kucnotsl. JJHK
u PHK. JIaGopaTopnas pabora
«HMccnenoBanne HyKJIEHMHOBBIX
KHCJIOT, BBIIEJICHHBIX U3
KJIETOK Pa3JInYHbIX
OpraHU3MOB»

0.5

23.09.2026

28.09.2026

https://lesson.edu.ru/06/77?class=77

https://lesson.edu.ru/06/77?class=77

13

Crpoenue u pynkuuu ATO.
Jpyrie
HyKJ1eo3uaTpudochats
(HT®D)

29.09.2026

https://lesson.edu.ru/06/77?class=77

14

CexsenupoBanue JJHK.
MeTo1bl FTEHOMUKH,
TPaHCKPUIITOMUKH,
MIPOTEOMHKHU

30.09.2026

https://lesson.edu.ru/06/77?class=77



https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77

15

Mertoasl CTPYKTYpHOI
Ounoaorun

05.10.2026

https://lesson.edu.ru/06/77?class=77

16

THIb! KJIETOK.
[IpokapuoTryeckas KjieTka

06.10.2026

https://lesson.edu.ru/06/77?class=77

17

CtpoeHne 3yKapuoTHYECKOM
kneTku. [IpakTndeckas pabota
«M3ydyenue cBOMCTB
KJICTOYHOM MeMOpaHbD»

0.5

07.10.2026

https://lesson.edu.ru/06/77?class=77

18

[ToBepxHOCTHBIN anmapaT
KJIETKHU

12.10.2026

https://lesson.edu.ru/06/77?class=77

19

OnHOoMeMOpaHHBIE OPTaHOUIBI
kaetku. [Ipakruueckas pabora
«V3y4eHne NBIKCHUS
LUTOILIA3MbI B PACTUTEIbHBIX
KIIETKax»

0.5

13.10.2026

https://lesson.edu.ru/06/77?class=77

20

[TomyaBTOHOMHBIE OPTaHOUIBI
KJICTKH: MUTOXOHIPHUH,
iacTubl. JlabopaTtopHas
pabota «MccnenoBanue
IJIa3MOJIM3a U JIeTUIa3MOoJI13a B
paCTI/ITeJIBHBIX KJIICTKax»

0.5

14.10.2026

https://lesson.edu.ru/06/77?class=77

21

HemeMO6panHble opraHou b1
KJIETKH

19.10.2026

https://lesson.edu.ru/06/77?class=77

22

CrpoeHue u pyHKIMHU g71pa

20.10.2026

https://lesson.edu.ru/06/77?class=77

23

CpaBHuTenbHas
XapaKTepUCTHKA KIETOK
aykapuoT. JlabopaTopHas
pabota «3yueHue cTpoeHwHs

0.5

21.10.2026

https://lesson.edu.ru/06/77?class=77



https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77

KJICTOK Pa3JIMYHBIX
OpTraHu3MOB»

24

AccuMunanus u
JUCCAMUJIIALIUSA — JIBE
CTOpOHBI MeTabomM3Ma. THUIIBI
oOMeHa BEIECTB.
JlaboparopHas paboTa
«/3yueHne KaTaIuTHYECKOU
aKTUBHOCTH (pepMEHTOB (Ha
puUMepe aMuiIa3bl Win
KaTaJia3bl)»

02.11.2026

https://lesson.edu.ru/06/77?class=77

25

DepMEHTAaTUBHBIN XapaKTep
peaxIuii KIETOYHOTO
MeTtabonu3Mma. JlabopaTtopHas
pabora «13yuenue
(hepMEHTaTHBHOTO
pacLIeIUIeHUs IEPOKCUIA
BOJIOPO/Ia B PACTUTEIbHBIX U
AKHUBOTHBIX KJIETKaX)

0.5

03.11.2026

https://lesson.edu.ru/06/77?class=77

26

Benku-akTuBaTOpHI M OCIKH-
WHTUOUTOPHI

04.11.2026

https://lesson.edu.ru/06/77?class=77

27

ABTOTpOGHBIN THIT OOMEHA
BCIIIECTB

09.11.2026

https://lesson.edu.ru/06/77?class=77

28

dotocunres

10.11.2026

https://lesson.edu.ru/06/77?class=77

29

Xemocunres. JIJabopatopHas
pabota «CpaBHeHHE
IPOLIECCOB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

11.11.2026

https://lesson.edu.ru/06/77?class=77



https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77

30

AHa’poOHbBIE OPTaHU3MBI.
Bunsr 6posxeHws.
JlaGopatopHas pabota
«CpaBHEHHE NPOLIECCOB
OpOXEHUS U JIBIXaHUSD)

16.11.2026

https://lesson.edu.ru/06/77?class=77

31

AspoOHBIE OpTraHU3MBI. DTaIbl
HHEPreTUYeCcKOro OOMeHa.
OHeprusi MeMOpPaHHOTO
rpagueHTa npotoHoB. CUHTE3
AT®: PaboTa mpoToHHO#
AT®-cunTassl

17.11.2026

https://lesson.edu.ru/06/77?class=77

32

Oo6o06enue u
CUCTeMaTH3aIlHsI 3HAaHU 110
TeMe "OOMEH BEIECTB U
MIPEeBpAIlCHUE SHEPTUN B
kietke" / KoHTponpHas
pabora o Teme "OOMeH
BEIIECTB U MPEBPAILICHUE
SHEpPruu B KJeTke"

18.11.2026

https://lesson.edu.ru/06/77?class=77

33

Peakiuu MatpuyHOro cCMHTE3a

23.11.2026

https://lesson.edu.ru/06/77?class=77

34

TpaHckpunuus — MaTpUYHBINA
cunte3 PHK

24.11.2026

https://lesson.edu.ru/06/77?class=77

35

TpaHcanus u e€ sransl

25.11.2026

https://lesson.edu.ru/06/77?class=77

36

KonupoBanue aMMHOKHCIIOT.
Poxw pubocom B OnocuHTe3e
Oenka

30.11.2026

https://lesson.edu.ru/06/77?class=77

37

Opranuzanus resoma y

https://lesson.edu.ru/06/77?class=77



https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77

MPOKAPUOT U DYKApUOT

01.12.2026

38

MonekyJisipHble MEXaHU3MbI
SKCHPECCUH T€HOB Y SYKapUOT

02.12.2026

https://lesson.edu.ru/06/77?class=77

39

Bupycbl — HekeTouHbIe
(hOpMBI KU3HH U OOJTMTaTHBIE
napasutsl. [IpakTuyeckas
pabora «Co3nanue MoJenu
BHUpYCa»

0.5

07.12.2026

https://lesson.edu.ru/06/77?class=77

40

Bupycuble 3a0oneBaHus
4eJIOBEKA, )KUBOTHBIX,
pacteHui

08.12.2026

https://lesson.edu.ru/06/77?class=77

41

HanoTtexHonoruu B OMOIOTHH
1 MEIULINHE

09.12.2026

https://lesson.edu.ru/06/77?class=77

42

JKU3HEHHEBIN IUKIT KIETKHA

14.12.2026

https://lesson.edu.ru/06/77?class=77

43

Martpuusnsii cunates JJHK

15.12.2026

https://lesson.edu.ru/06/77?class=77

44

Xpomocowmsl. JlabopaTtopHas
pabora «/3y4yeHne XxpoMocoM
Ha FOTOBBIX
MUKpOIIpenapaTax»»

0.5

16.12.2026

https://lesson.edu.ru/06/77?class=77

45

Jlenenue KIETKU — MHUTO3

21.12.2026

https://lesson.edu.ru/06/77?class=77

46

Tune! knerok. Kapuokunes u
LUTOKUHE3. Perynsauus
JKM3HEHHOI'O IIUKJIa KICTOK.
JlaGopaTopHnas pabota
«HabGmoneane MuTo3a B
KJIETKaX KOHUMKa KOpeIlKa
Jyka (Ha TOTOBBIX

0.5

22.12.2026

https://lesson.edu.ru/06/77?class=77



https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77

MHUKpOTIpenaparax)»

O0o00611IeHNE U
CHCTeMaTH3allys 3HaHUH 110
temaM "HacnencTBennas
nH(pOpMaIUs U peaau3anus ee

41 "o . 23.12.2026 | https://lesson.edu.ru/06/77?class=77
B kietke", "Ku3HEeHHBIN ITUKIT
kneTkn" / KoHTponbHas
pabora o Teme "Peakiyu
MaTpUYHOrO CHHTE3a"
48 OpraHu3Mm Kak eJIMHOE I1eJI0€ 28.12.2026 | https://lesson.edu.ru/06/77?class=77
TkaHu pacTeHHH.
4 J 0.5 : .edu. ? =
9 aboparopHas pa?om ) 99.12.2026 https://lesson.edu.ru/06/77?class=77
«M3yuenue TkaHell pacTeHUID
TkaHU )KMBOTHBIX U YEJIOBEKA.
JlaboparopHas paboTa
50 0.5 https://| .edu.ru/06/77?class=77
«M3yuenue TkaHel 30.12.2026 e ES50T.E0U WAL/ T eless
KUBOTHBIX)»
Opranbl. CUCTEMBI OPTaHOB.
JlaGopaTopHas pabota
51 0.5 https://I .edu.ru/06/77?class=77
«3yueHue opraHoB 11.01.2027 S e L
IBETKOBOTO PaCTEHUS
- ?class=
52 Ormopa Tena opraHu3MoB 12 01.2027 https://lesson.edu.ru/06/77?class=77
53 : .edu. ? =
JIBr>KeHue OpraHu3MoB 13.01.2027 https://lesson.edu.ru/06/77?class=77
: ?class=
54 [Tutanue opraHnu3MoB 18.01.2027 https://lesson.edu.ru/06/77?class=77
[InTanne MO3BOHOYHBIX
55 19.01.2027 | https://lesson.edu.ru/06/77?class=77

JKHUBOTHBIX. HI/IHIeBapI/ITeJ'H)HaSI



https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77

CHCTEMaA YC€JIOBCKa

56 JlpixaHue oprannu3MoB 20.01.2027 https://lesson.edu.ru/06/77?class=77
57 JIpIxaHue MO3BOHOYHBIX httos://| duru/06/777class=77
’KMBOTHBIX U YEJIOBEKA 25.01.2027 PELLESSON-ECLI HEAes
Tpancnopt BemecTs y
58 : . . ? =
OpraHu3MOB 26.01.2027 https://lesson.edu.ru/06/77?class=77
KpoBeHocHas cuctema
59 IMO3BOHOYHBIX YKMBOTHBIX U 27.01.2027 | https://lesson.edu.ru/06/77?class=77
YyeJioBeKa
60 Briienenne y opranu3MoB 01.02.2027 | https://lesson.edu.ru/06/77?class=77
61 3amura y opraHu3MoB 02.02.2027 | https://lesson.edu.ru/06/77?class=77
62 NMMyHHas cucTema veiioBeka 03.02.2027 | https://lesson.edu.ru/06/77?class=77
PazapaxvMoCTh U perysmus
63 AP pery’in 08.02.2027 | https://lesson.edu.ru/06/77?class=77
y OpPraHu3MOB
I'yMmopanbsHas perynsmus u
. ? =
64 SHJOKPUHHAS CHCTEMA 09.02.2027 https://lesson.edu.ru/06/77?class=77
JKUBOTHBIX U YEJIOBEKa
65 @opMbl pa3MHOKEHUS httos://] du.ru/06/772class=77
OpraHM3MOB 10.02.2027 | A EEROREERE s
66 I1 : .edu. ? =
0JIOBOE Pa3MHOKEHHUE 15.02.2027 https://lesson.edu.ru/06/77?class=77
67 Meii : .edu. ? =
eno3 16.02.2027 https://lesson.edu.ru/06/77?class=77
I'amerorene3. ObpazoBaHue 1
pa3BUTHE MOJIOBBIX KJIETOK.
: ? =
68 JlaboparopHas paboTa 0.5 17.02.2027 https://lesson.edu.ru/06/77?class=77

«3ydyenue ctpoeHus
IIOJIOBBIX KJIETOK Ha FOTOBBIX



https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77

MHUKpOTMpenaparax»

69

NunuBryansHOE pa3BUTHE
OPraHU3MOB — OHTOT'€HE3

24.02.2027

https://lesson.edu.

ru/06/77?class=77

70

3akJiajika OpraHoB M TKaHEH u3
3apOIBIIIECBHIX JINCTKOB

01.03.2027

https://lesson.edu.

ru/06/77?class=77

71

Poct u pa3BuTHE KHUBOTHBIX.
JlaGopatopHas paboTa
«BpIsIBICHHE TPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MTO3BOHOYHBIX KHBOTHBIX)»

0.5

10.03.2027

https://lesson.edu.

ru/06/77?class=77

72

PasMHOkeHUE U pa3BUTHE
pactenuii. JlabopaTtopHas
pabota «CTpoeHne opraHoB
Pa3MHOXXEHHS BBICIIAX
pacTeHuin»

0.5

10.03.2027

https://lesson.edu.

ru/06/77?class=77

73

Oo6o06menne u
CUCTeMaTH3all¥sI 3HAaHU 10
teme "CtpoeHue u QyHKIHHA
opranusmoB" / KonTponbHas
pabora no Teme "CtpoeHue u
GbyHKIIMU OpaHU3MOB"

15.03.2027

https://lesson.edu.

ru/06/77?class=77

74

HcTopus cTaHOBICHUS U
Pa3BUTHS TCHETHKHU KaK HAYKH.
OCHOBHBbIEC TIOHSATHS U
CUMBOJTbI T€HETHKH.
JlaGopatopHas pabota
«JIpo3oduna Kak 0OBEKT
TCHETUYECKUX HCCIICTOBAHMIT

0.5

16.03.2027

https://lesson.edu.

ru/06/77?class=77

75

3aKOHOMEPHOCTH

0.5

https://lesson.edu.

ru/06/77?class=77



https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77

HaCJIeIOBAHUSI TPH3HAKOB.
MonorubpuaHoe
ckpemuBanue. [Ipaktudeckas
pabora "M3yuenue

PE3YyJIbTATOB MOHOFI/I6pI/I,Z[HOFO

CKpEIIUBAaHUS Yy ApO30PHIIbI"

17.03.2027

76

ITuTonornyeckre OCHOBBI
MOHOTHOPUIHOTO

https://lesson.edu.ru/06/77?class=77

29.03.2027
CKpEIIMBAHUS
AHanuzupyroiiee
7 ckpemuBanue. Hernonnoe 30.03.2027 https://lesson.edu.ru/06/77?class=77
JOMHHHUPOBAHHE
JluruOpuHoe CKpeIrBaHue.
[IpakTrueckas pabora
78 «M3yueHue pe3ynbTaToB 0.5 31.03.2027 https://lesson.edu.ru/06/77?class=77
TUTHOPHUIHOTO CKPEIIUBAHUS
y IpO30(QHIBD»
LuTomornyeckre OCHOBBI
79 05.04.2027 | https://lesson.edu.ru/06/77?class=77
JTUTHOPUTHOTO CKPEITUBAHMS
80 CLemieHHOe HACIeI0BaHUE https:/ du.ru/06/772class=77
HpU3HAKOB 06.04.2027 ps://lesson.edu.ru 2class=
81 XPpOMOCOMHAsI TEOPHS https:/] du.ru/06/77class=T7
HACJIEACTBEHHOCTH 07.04.2027 DS:/ /185500 ECU.TU ~Ca5%
82 T'eneTnka nosa 12.04.2027 https://lesson.edu.ru/06/77?class=77
T'enoTun kak negocTHas
83 13.04.2027 | https://lesson.edu.ru/06/77?class=77
cucreMa
I'eneTnyeckuii KOHTPOJIb
84 14.04.2027 | https://lesson.edu.ru/06/77?class=77

pa3BUTHS PACTCHHUIA,



https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77

JKHBOTHBIX U YC€JIOBEKaA

85

MN3MeHUYMBOCTH ITPU3HAKOB.
Buael uamenunBocTH

19.04.2027

https://lesson.edu.

ru/06/77?class=77

86

MoaudukarmoHHast
N3MEHYHUBOCTH

20.04.2027

https://lesson.edu.

ru/06/77?class=77

87

Bapuaunonsslii psx u
BapHUaIlMOHHAsI KPUBas.
JlaGopaTopHas pabota
«MccnenoBanue
3aKOHOMEPHOCTEH
MOIH(DUKAITMOHHOM
n3MeH4YnBOCTH. [locTpoenue
BapHUAIIMOHHOTO psJa U
BapHallMOHHON KPHUBOII»

0.5

20.04.2027

https://lesson.edu.

ru/06/77?class=77

88

TI'enoTunmaeckas
M3MEHYNBOCTD.
KomMOunatusHast
H3MEHYNBOCTD

21.04.2027

https://lesson.edu.

ru/06/77?class=77

89

MyTanuoHHast U3MEHYHBOCTb.
[IpakTuyeckas pabora
«MyTtanun y n1po3odpuiisl (Ha
TOTOBBIX MUKpOIIpETapaTax)»

0.5

26.04.2027

https://lesson.edu.

ru/06/77?class=77

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpoIiecca.
DNUreHeTrKa U SJIIMIe€HOMUKA

27.04.2027

https://lesson.edu.

ru/06/77?class=77

91

O60061enue u
CUCTeMAaTH3alMsl 110 TeMe
"T'enerunka - Hayka o
HACJIEJICTBEHHOCTH U

0.5

28.04.2027

https://lesson.edu.

ru/06/77?class=77
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W3MEHYMBOCTH OpraHU3MOB" /
KontponsHas pabota o teme
"T'enetnxa"

92

I'enetuka yenoBeka.
[IpakTrueckas pabota
"CocTaBieHuE U aHAINA3
poaocIoBHOMN"

04.05.2027

https://lesson.edu.

ru/06/77?class=77

93

MeTtoapl MeIUITUHCKON
T€HETUKH

05.05.2027

https://lesson.edu.

ru/06/77?class=77

94

3HaueHre MeIUIIUHCKOMN
TCeHETHKH B MPEAOTBPAIICHUN
U JIEYEHNH T€HETHYECKUX
3a00JIEBaHHUH YEJIOBEKA

0.5

05.05.2027

https://lesson.edu.

ru/06/77?class=77

95

OCHOBHBIE TTOHATHS CCIICKIIHH.

JlaboparopHas paboTa
"N3yuenue copToB
KYJIbTYPHBIX PACTCHHH U
MOPOJ1 TIOMAIIIHUX KUBOTHBIX"

0.5

11.05.2027

https://lesson.edu.

ru/06/77?class=77

96

MeTtonabl ceneKkIMoHHON
paboTtsl. JlabopaTopHas
pabora "M3yueHne MEeTOI0B
CENIeKIIMU pacTeHuit"

12.05.2027

https://lesson.edu.

ru/06/77?class=77

97

JocTrmxeHus ceeKiuu
pacTeHUl U KUBOTHBIX.
[IpakTuyeckas pabora
"[IpuBuBKa pacTeHuit"

17.05.2027

https://lesson.edu.

ru/06/77?class=77

98

CoxpaHneHnue, U3yueHue u
HCIIOIh30BAHNUE T€HETUYECKUX

pecypcoB

0.5

18.05.2027

https://lesson.edu.

ru/06/77?class=77
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buorexnonornsa xak HayKa 1
OTpacJib MPOU3BOJICTBA.

99 [IpakTuyeckas pabora 1 19.05.2027 | https://lesson.edu.ru/06/77?class=77
"U3yueHne 0ObEeKTOB
ouorexHosoruu"”
OcHoOBHbIE HaNpaBICHUS
1 : . . 77?class=77
100 CUHTETUYECKAN OMOJIOTHH 24.05.2027 https://lesson.edu.ru/06/772class
XpoMOCOMHasI U TeHHAS
101 1 : .edu.ru/06/77?class=77
0 —— 25 05.2027 https://lesson.edu.ru/06/77?class
M
102 CAMIHTCIIE 1 26.05.2027 https://lesson.edu.ru/06/77?class=77
OHMOTEXHOJIOTUH
OBLIEE KOJIMYECTBO HACOB 102 135

I10 ITPOT'PAMME



https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
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MPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHETO OBIIET'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMSA K MPeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMbI CpeIHero 0011ero
oOpa3oBaHus

ChopmupoBaHHOCTh 3HAHUH O MECTE M POJHM OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dhopmupoBaHUU COBpPEMEHHOI
€CTEeCTBEHHOHAYYHOU KapTHUHBI MUPA, B TIO3HAHUH 3aKOHOB MPUPOJIBI U
PELICHUH KU3HEHHO BAXKHBIX COLIMAJIBHO-ITHUYECKHX, IKOHOMUYECKUX,
9KOJIOTMUYECKHUX IIPOOJIEM YeJIOBEYECTBA, a TAKXKE B PELICHUH BOIIPOCOB
PalMOHAIBLHOTO IPUPOAOIOIIL30BaHNUs, B GOPMUPOBAHUN IEHHOCTHOTO
OTHOILICHUSI K MPUPOJE, OOLIECTBY, YEJIOBEKY; O BKIIaJle POCCUNUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOIOTUN

Brnagenne cuctemoli 3HaHUN 00 OCHOBHBIX METOAAaX HAyYHOTO
MO3HAHUS, UCIOJB3YEMBIX B OMOJOTHUECKUX HCCIETOBAHMSIX >KUBBIX
O0OBEKTOB M DJKOcHCTEeM (ONMUCAaHUE, W3MEpPEHUE, TMPOBEACHHE
HaONIO/IeHNH); CcrocoO0aMM BBISBICHUS W OIICHKH aHTPOTOTCHHBIX
W3MEHEHUH B MIPUPOJIE.

YMenue BbBLABUT'aTh TUINOTC3bI, MPOBCPATHL HUX IKCIICPHUMCHTAJIbHBIMHA
cpeactBaMu, (GOpPMYJIHpYsS IIeNb WCCIEAOBaHUS, aHATU3UPOBATH
MOJIYUCHHBIC PE3YJILTATHI U A€JIaTh BBIBOABI.

BreisiBaenne 3aBHCHMOCTH MCXKAY HCCICAYEMbIMU BCIWYMHAMMU,
00BsICHEHUE TIOJYYEHHBIX PE3yJbTaTOB U (POPMYJIUPOBAHKE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAayYHBIX HOH?ITI/If/'I, Teopnﬁ H 3aKOHOB

YMeHne BiIaleThb CHCTEMOW OHOJIOTMUECKHX 3HAHWUW, KOTopas
BKJTFOYAET: OCHOBOIIOJIATAIOIINE OWOJIOrMYECKUE TEPMHUHBI WM TTOHATHUS
(>Ku3HB, KJIETKa, TKaHb, OpPraH, OPraHW3M, BUJ, TOIMYJISIMS, SKOCUCTEMA,
Ouorieno3, Ouocepa; Merabomm3M, TOMEocTa3, KICTOYHBIH WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMONMMEPHI, JUCKPETHOCTh, CaMOpEryJISIus,
CaMOBOCIPOM3BEICHUE, HACJICJICTBEHHOCTD, HW3MCHUYHMBOCTb,
SHEPrO3aBUCUMOCTbh, POCT U PA3BUTHE);

Ouwojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHAJIBHO-CENEKTUBHOTO MMMyHHTeTa II.
Opnux, .M. MeuHukoBa, XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH T.

Moprana, 3akoH 3apojselmeBoro cxoacrtsa K. bapa, sBomrormoHHas




teopuss Y. JlapBuHa, CHHTETHYECKass TEOPHUsS DSBOJIOLMH, TEOPHS
antporioreHeza Y. Jlapsuna; Teopus Oumoreorenoza B.H. Cyxkauéra;
yuenune H.W. BaBuioBa o 1eHTpax MHOrooOpa3usi U MPOUCXOKICHUS
KyJIbTypHbIX pacTeHuid, ydyeHue A.H. CesepuoBa 0 nytax u
HaIpaBJIeHUAX 3BoJIONUH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3usl MOTOMKOB IEPBOI'0 MOKOJIEHUS, PaCILeIUICHUS
IIPU3HAKOB, HE3aBUCHMOIO HaclieoBaHus Ipu3HakoB [. Mennens;
CLECIUICHHOTO HACJEN0BaHUS NPU3HAKOB W HAPYIIEHUS CLEIUICHUS
reHoB T. Moprana;, TOMOJIOTMYECKUX PSAIOB B HAcCJIEICTBEHHOU
n3MeHunBoctd H.M. BaBunoBa; reHernueckoro pasHoBecHus JIx.
Xapmu u B. BaiinGepra; 3apogsimeBoro cxoactsa K. bapa;
ounoreHernueckuii 3akoH J. ['ekkenst, @. Mrosiepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIJIEMEHTaPHOCTH);

npaBwia (MuHuMymMma 1O. JIubuxa, sKojg0ruueckor nupamMuabl 4uced,
O1OMacChl U YJHEPTHUH);

runote3sl (koauepBatHoi A.M. Omnapuna, nepBHYHOro OyiboHa JIXK.

Xonpeina, mukpochep C. Dokca, pudo3uma T. Uek)

VMmenne pfiiatb IIOMCKOBEBIC OMOJIOrHYECKHE 3aJa4i; BbIABJIATH
IIPUIUHHO-CJICACTBCHHBIC CBiA3HU MCXKOY HCCIIENYEMBIMU
OHOJIOrHYECKIMH 06T>CKTaMI/I, npoueccaMu W ABJICHHUAMU; [OCJIATh
BBIBOJIbI U IIPOT'HO3bI HA OCHOBAHWHU ITOJIYUCHHBIX PE3YJIbTATOB,

COCTABJIATb T'CHOTHUIIMYCCKHUEC CXCMbl CKPCIIHUBAHUA JI PA3HBIX TUIIOB
HaCJICAOBaHUA IMPU3HAKOB Yy OPraHHU3MOB, COCTABJIATHL CXCMbI IICPCHOCA

BEIIECTB U SHEPTUM B HIKOCUCTEMAX (LIEMH MUTAHUS, TUIIEBBIC CETH)

YMeHue ycTaHaBiIMBaTb B3aUMOCBSI3M  MEXKIYy CTPOCHHEM H
(GYHKIMSMU: OPTaHOMIOB, KIETOK pa3HbIX TKaHEW, OpraHamMu U
CUCTEMaMH OPraHOB y pAacTEHUH, >KUBOTHBIX U YEJIOBEKA; MEXKAY
JTaraMu OOMEHa BEIECTB; TallaMy KJIETOYHOTO IHKJIA U )KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTallaMi YMOPUOHATIBHOTO Pa3BUTHS; TEHOTUIIOM
u (deHotunoM, ¢GeHoTUNIOM U  (akTopaMu Cpeldbl OOUTAHMS;
IpOLECCaMU  JBOJIIOLUM;  ABIKYIIUMHM CHJIAMH  AQHTPOIIOTEHE3a;
KOMIIOHEHTaMHU Pa3JIMYHBbIX 3KOCUCTEM U NPUCHOCOOJIEHUAMU K HUM

OpraHU3MOB

YMeHue BeIIeITh CyIlIeCTBEHHbIE TPU3HAKU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U FYKAPHOT; OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHHW3MOB, BHUJOB, OMOT€OII€HO30B, IKOCUCTEM H
ouochepsl; CTPOCHHS OPraHoB M CHUCTEM OPraHOB PACTCHHIA,

JKUBOTHBIX, YCJIOBCKA, IMMPOLCCCOB KUZHCACATCIBHOCTH, IMPOTCKAOIINUX




B OpraHu3sMax paCTeHHﬁ, XKUBOTHBIX H YCJIOBCKA, OHMOJIOTHYECKHUX
mpoueccoB: oOMmeHa BemecTB (Merabonu3M), uHpOpManUd U
NpEeBpaIIeHUs] SHEPTuu, OpOXKEeHHS, aBTOTPOGHOTO U IeTepOTPO(HOTrO
THIIOB THTaHHUA, (OTOCHHTE3a M XEMOCHMHTE3a, MHTO3a, Melo3a,
raMeToreHesa, SMOpHOreHe3a, IOCTIMOPHOHAIBHOTO  Pa3BHUTHS,
Pa3sMHOXEHHUS, UHIMBHyaJIbHOIO pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
B3aMMOJICUCTBHUSI T€HOB, TI€TEepPO3UCca; JCHCTBUH MCKYCCTBEHHOTO
oTOOpa,  CTAaOWIM3HPYIOIIETO, JBMXKYILIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOT0 OTOOpa; aJIONAaTPUYECKOT0 M CHMIATPHUYECKOTrO
BI/II[OO6p330BaHI/I5I; BJIMAHUA JABUKYIIHUX CHII 5BOJIFOIIMU Ha I‘eHO(bOHI[
MOMyJIAIHUH HpI/ICHOCO6JICHHOCTI/I OpraHnu3MOB K CpClc O6I/ITaHI/I$I,
ycpcaoBaHuA HaHpaBJ’ICHI/If/'I OBOJIIOLIMH, KpPYroBopoTa BCHICCTB U

IIOTOKAa SHEPIUr B SKOCUCTEMAX

C(l)OpMI/IpOBaHHOCTB YMCHUA BBIACIATH CYIICCTBCHHBLIC IMMPU3HAKH
BHPYCOB, KJIETOK IPOKApUOT M DYKApHUOT, ONHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BHUJIOB, 6I/IOFGOHGHO3OB N 3KOCHCTEM,
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U MPEBpALCHHs SJHEPTUU B
KJIeTKe, (poToCHHTE3a, IUIACTUYECKOTO M JHEPreTHYECKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOAOTBOPEHHs, pa3BUTHUA U
Pa3sMHOKEHHS, HHIMBUyaJbHOTO Pa3BUTUSI OpraHu3Ma (OHTOreHe3a),
O0pBOBI 3a CyIIECTBOBAaHHE, ECTECTBEHHOTO 0TOOPA, BHI000Pa30BaHus,
IPUCIIOCOOJICHHOCTH OPraHu3MOB K cpelae OOWTaHMs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOI'€HHBIX U3MEHEHUI B SKOCHCTEMAX
CBOEH MECTHOCTH, KPYTOBOPOTa BEILECTB M INPEBPAIICHUS SHEPTUH B

ouochepe

YMenue HCIIOIb30BaTh COOTBETCTBYIOIINE apryMEHTHI,
OMOJIOTHMYECKYI0 TEPMHMHOJOIUIO U CHMBOJHKY IS JOKa3aTeIbCTBA
poACTBa OPTraHU3MOB PA3HBIX CUCTCMATUUYCCKHUX TI'PYIII, B3aUMOCBA3U
OpPTaHW3MOB W cpenbl OOWTaHMSA;, EIWHCTBA YEJIOBEYECKHX pac;
HE0OXO0JIMMOCTH 3JJ0pPOBOI0 00pa3a KHU3HU, COXPAHEHUs pa3HOOOpa3us
BUJOB MU DOKOCHUCTEM KaK YCIOBHA COCYHICCTBOBAHUA MPUPOJALI U

YCJI0BCUCCTBa

YMeHHEe KPUTHYECKH OILCHHBaTh HWHGPOPMAINIO OHOJIOTHYECKOTO
COJIep)KaHUs; MHTEPIPETUPOBATh ITHUUYECKUE ACTEKTHl COBPEMEHHBIX
uccienoBaHMii B OWonorud, — MeIUIUHE, OMOTEXHOJIOTHH;
paccmaTpuBaTth rio6abHbIe HKOJIOTUYECKHE po0IeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HHUM COOCTBEHHYIO

ITO3HUIIHUIO




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'D
11O BUOJIOTUHN

Kon

IIpoBepsiemMblii 3jIeMEHT COePKAHUSA

buonorus xkak HayKa. JKuBble cucTeMBl U UX HN3YUCHUC

11

CoBpemeHHass OWONOTHSI — KOMIUIEKCHas HayKa. bHoJOrmueckue HaykKd H
u3ydaemble UMM Tpobnembl. DyHIaMeHTaNbHbIe, TMPUKIATHBIE M ITOMCKOBBIC
Hay4HBIE HCCIIEJOBAHUS B OMOJIOTHH.

3HaueHue Ouosoruu B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [Ipodeccun, cBsizaHHble ¢ Ouosioruel. 3HaueHue OUOJIOTMM B
MPAKTUYECKONW JEeATEJbHOCTH YeJOBEeKa: MEAMIMHE, CEJIbCKOM XO3HCTBE,

MIPOMBIIIJIEHHOCTH, OXpaHe IPUPOIbI

1.2

JKuBble cuCTeMBI Kak HpeaMeT n3ydeHus Ouosoruu. CBONCTBA KHUBBIX CHCTEM:
SMHCTBO XUMHUYECKOTO0 COCTaBa, JUCKPETHOCTh W IEJIOCTHOCTH, CIOKHOCTH U
YHOPSAT0YECHHOCTh CTPYKTYPHI, OTKPBITOCTD, CaMOOPTaHM3AIINS,
CaMOBOCIIPOU3BEICHHE, Pa3IPAKUMOCTh, U3MEHUNBOCTh, POCT M Pa3BUTHE.

YpOBHU OpraHU3alluU JKUBBIX CHUCTEM: MOJEKYISPHBIA, KJICTOYHBIN, TKAHEBBIH,
OpraHU3MEHHBIM, TIOMYJISIITHOHHO-BHIOBOH, 9KOCHUCTEMHBIN
(6buoreoneHotnyeckuii), O6mochepusiii. Ilporeccrsl, NMPOUCXOASIINE B KHUBBIX
cuctemax. OCHOBHBIE TPU3HAKH KUBOTO. JKU3Hb Kak ¢opMa CyIIECTBOBAHUSI

Marepuu

1.3

Metonel Oumonoruveckoit Haykw. HaOmiomeHue, H3MepeHHE, SKCICPUMEHT,
cucrteMmarvzanmsi, wmeraaHanus3. I[loHsiTHE O 3aBUCHUMONW W HE3aBUCUMOU
nepeMeHHoM. [ImanupoBanue skcriepuMmenTa. [locTaHOBKa M mpoBepKa TUIIOTES.
HyneBas rumote3a. [loHsitue BBIOOpKM © €€ JOCTOBEpHOCTh. Pa3z0dpoc B
Oouosornueckux MaHHbIX. OIEHKa JOCTOBEPHOCTH TOJYYCHHBIX DPE3yJIbTAaTOB.
[TpuunHBl MCKaXKEHHSI PE3yJbTATOB JKCIEpUMEHTa. [IOHSITHE CTaTUCTUYECKOTO

TECTa

KneTka kak Omosorudyeckasi cCucremMa

2.1

Knetka — cTpyKTypHO-(pyHKIIMOHAJIbHAS €IWHUIA KXHBOTO. MICTOpUS OTKPBITHA
kinetkud. Pabotsl P. I'yka, A. JleBenryka. Knerounast teopus (T. IlIBanH, M.
HIneiinen, P. Bupxo). OCHOBHBIE MOJT0XKEHUSI COBPEMEHHOU KJIETOYHOM TEOpUH.
MeTo 161 MOJIEKYIISIPHON M KJIIETOUYHOM OHMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpogopes, METOJ, MEYEHBIX aTOMOB, nuddepeHIanbLHoe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHHE KIETOK

2.2

XUMHUUECKUI cOCTaB KIETKU. Makpo-, MUKPO- M YJIBTPaMUKpO3JIeMeHThl. Bona u

e€ poJib KaK pacTBOPUTEINS, peareHTa, y4acTHe B CTPYKTYPHPOBaHUH KIIETKH,




Terioperyisinui. MuHepajabHble BelllecTBa KIJIETKH, UX OHOJOorudeckasl polib.
Posib KaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue monumepsl. benku. AMUHOKHCIOTHBIH COCTaB  OEIKOB.
Crpyktypsl OenkoBoii Mosekynbl. [lepBuuHas cTpykTypa Oenka, MenTHIHAS
CBs3b. BTOpHuHas, TpeTW4Has, 4YETBEpTUYHAs CTPYKTypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccuduxanus 6enxos. buonoruueckue GyHKIUN OENKOB.
VYraeBoasl. MoHOcCaxapubl, JUcaxapuibl, OJUTrOcCaxapuibl M MOJIHCAXapUabl.
OOumii mmaH cTpoeHuss U (U3MKO-XMMHMYECKHE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIMHU yIIE€BOIOB.

Jlumuaet.  T'uppodunbsHO-rUApOdOOHBIE cBolicTBa. Knaccudukanus Iunumos.
Tpurmuuepunsl, ¢dochomunuabl, BOCKH, cTepouabl. buonmormueckue QyHKIMH
munuoB. O0mIMe CBOMCTBa OMOIOTHUECKUX MEMOpPaH — TeKY4eCTh, CTIOCOOHOCTH
K CaMO3aMbIKaHUIO, IOJYTIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. [puamun xomruiementaproctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas ciupanb. MectoHaxoxaenue u ouonorndeckue ¢pynkuun JTHK.
Bunel PHK. ®ynknuu PHK B kietke.

Crpoenne Monekysibl AT®. Makpospruyeckue cBsi3u B MoJiekysne ATO.
buonoruueckue pynkunu AT®. BocctaHOBIEHHBIE TIEPEHOCYUKH, UX (PYHKIINU B
kietke. CexkBennpoBanue /JHK.

CrtpykrypHast OuojOrusi: OMOXMMHUYECKHE U OHMOPHU3NYECKUE HCCIEeTOBAHUS

COCTaBa U NPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJI

2.3

Tunbl  kiIeTOK: 3yKapuoTHyeckas M HpokapuoTuyeckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUs KICTKH.

Crpoenue npokapuoTuueckoil kieTku. KietouHas creHka OakTepuil W apxem.
OCOOEHHOCTH CTPOCHHUSI TETepOTPOPHON M aBTOTPOGHONW MPOKAPUOTHYECKUX
KJIETOK. MecCTO U poJib MPOKAPUOT B OMOLIEHO3aX.

CrpoeHne M (QyHKIMOHUPOBAHUE SyKapuOTHuUecKoM KieTkd. [lmazmarmdeckas
MeMmOpana (rutazmanemma). CTpyKTypa TutazMaTudeckoil MmemoOpanbl. TpancnopT
BELIECTB uepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: maccuBHbIM  (quddysus,
obneruéuHas auddy3us), aKTUBHBIN (TIEPBUYHBIA W BTOPUYHBINA aAKTHUBHBIN
tpancnopt). Ilomynponumaemocts MemOpanbl. PaGora HaTpHii-KaaIueBOTO
Hacoca. DHAOIMTO3: MUHOIMTO3, (aromuto3. Dk301uTo3. KieTouHas cTeHKa.
Crtpykrypa 1 GyHKIUU KIETOYHON CTEHKHU pacTeHUil, rpuOOB.

Hurtomnaszma. Ilutozons. Lutockener. [IBmxkeHue nuromnasmbl. OpraHousl
kieTkd. OpHoOMeMOpaHHbIE OpPraHOMIBl KIETKU: SHAOIJIa3MaTHYeCKas CeTh
(OIIC), anmapar 'onbmaku, IM30COMBI, UX CTpO€HHE U (YHKUIMHU. B3anmocBsa3b
OJTHOMEMOpaHHBIX OpPraHOMIOB KJeTKH. CTpoeHHe TpaHyJISIpHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [nmagkuit




(arpanynspHbIil) SHAOIUIaA3MATHUECKU peTukyiayM. CekperopHas GYHKIUSA
anmapara ['onpmiku. TpancmopT BelecTB B KIETKE. Bakyoin pacTHTENbHBIX
kietok. Kierounslit cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHH, IUTACTUBL.

Crpoenve u (yHKIMHM MUTOXOHApPUN M muacTul. llepBuuHble, BTOpUUYHBIE U
CIIO)KHBIE  TIACTHABI  (POTOCHHTE3UPYIOIIMX  3YKapuoT.  XJIOpPOILIACTHI,
XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIIMX PACTEHUI.

HememOpannble opranouabl kietkn CtpoeHue Hu (QYHKIUM HEMEMOPaHHBIX
OpPraHoOMJIOB KJIETKH. Pubocombl. MuxpodunaMeHTbl. MpIIeyHble KIETKH.
Muxkpotpybouku. Knerounsiii nentp. CrpoeHMe U JBHKEHHE J>KTYTHKOB H
pecHrdek. MUKpoTpyOOUKH ITUTOIUIA3MEL. L[eHTprob.

Anpo. Obonouka spa, XpOMAaTHWH, KapuoIUla3Ma, SAPBIILIKH, MX CTPOECHUE U
¢byHkuun. SnepHsiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoOIOKEHUE
XpoMocoM B UHTep(a3HOM siape. benku XpoMaTuHa — FTUCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3YKAapUOT

(pacTUTENBbHOM, )KUBOTHOM, TPUOHOM )

2.4

AcCCUMWIIATINS U JUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonm3Mma. Tumbl oOMeHa
BEILIECTB: aBTOTPOGHBIA M TeTepoTpodHBINA. YdacThe KUCIOpoJa B OOMEHHBIX
mporeccax. OJHEpPreTuyeckoe obOecrnedeHue KIeTKU: mpeBpamnieHue ATD B
oOMeHHBIX Tpoueccax. DepMEeHTATUBHBIM XapakTep peakUuid KIETOYHOTO
MeTtabonu3zMa. DepMeHTB, MX CTPOCHHE, CBOICTBA M MEXaHH3M JCUCTBUA.
Kodepmentsl. Otnnuuns GepMEHTOB OT HEOPTAaHUYECKUX KaTaau3aTopoB. beiku-
aKTUBATOPbl M OENKU-UHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakuuii OT pa3IMYHBIX (AKTOPOB.

IlepBUuHBIi CHUHTE3 OpraHMYeCKMX BelecTB B kieTke. Portocuures. Pomb
XJIopoIIacToB B mpouecce ¢orocuHTe3a. CBetoBas u TeMHOBas (hasbl.
[MponykTuBHOCTE (poTOCHHTE3a. BimsiHWE pa3TUYHBIX (aKTOPOB HA CKOPOCTH
¢dotocuHTe3a. 3HaueHne (HOTOCUHTESA.

XemocuHTe3. PazHoOOpa3ue opraHn3MOB-XE€MOCHUHTETUKOB: HUTPUDUIIUPYIOIITUE
OakTepuu, Kejae300aKTepuu, CepoOaKTEpUH, BOJOPOJHBIE OaKTepuH. 3HAUCHHE
XEMOCHHTE3A.

AHa’poOHbIe oOpraHu3Mbl. Buaer Opoxkenus. I[IpogykTel OpoxeHUsST U HX
UCIIOJIb30BAaHUE YEJOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIuTeNH OoNe3HEH.

AdpoOHBIE OpraHu3Mbl. DTambl dHeprerudeckoro obOMena. [loaroToBuUTeIbHBIN
stan. ['ukonan3 — 6ECKUCIOPOIHOE PACIIEIUICHHE TIFOKO3bI.

buonoruueckoe okuciIeHHE, WM KJIETOYHOE IbIXxaHUE. Pomb MUTOXOHIpHA B
poueccax OMOJIOTHYECKOTO OKHUCJICHUSI. [uknuaeckue peaxiuu.

OxucnutensHoe ¢ochopunuposanue. [IpeumymiecTBa a’spoOHOro myTH oOMeHa




BEIIECTB Nepes] aHadpOOHBIM. D(PPEKTUBHOCTH HIHEPTreTHIECKOro 0OMeHa

2.5

Peakuuu wmatpuyHOro cuHTe3a. I[IpUHIMN KOMIUIEMEHTAPHOCTH B peaKIUAX
MaTpUYHOTO cUHTe3a. Peanu3zamnus HacneacTBeHHON nHpopmaluu. ['enernyeckuit
KO, ero cBouctBa. Tpanckpunuus — Martpuusslidi cuHTe3 PHK. IlpnHnmmsr
TPAHCKPUIILIMN: KOMIUIEMEHTAPHOCTb, aHTUIIAPAJIIEIBHOCTb, ACUMMETPUYHOCTD.
Tpancnsuus u e€ sranbel. Yuactue TpancnoptHeix PHK B OuocunTese Oernka.
VYcnoBust OuocunTe3a Oenka. KoxumpoBanue amuHOokucioT. Posnp pubocom B
O6uocuHTe3e OemKa.

Opranuzanys reHoma y IpoKapuoT U 3yKapHuoT. Perynsanus akTUBHOCTH I€HOB y
npokapuot. ['mmore3za onepona (P. XKakob, XK. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KieTKe. KiIeTOUHbIN roMeocTas.

Bupycel — HekinerouHbsle (GOpMBI KU3HM M oOnuraTHele mapasutbl. CTpoeHHe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(haros.

BupycHbie 3a0oneBaHus uenoBeKa, XKUBOTHBIX, pacteHuit. CIIN/, COVID-19,

conuaJIbHbIC U MCIUITMHCKUC HpO6J’I€MI>I

2.6

Knerounsnii mmkn, ero mepuonbl W perymsimus. HWHrepdaza u  MUTO3.
Oco0eHHOCTH TPOIIECCOB, MpoTeKalImux B uHTepdaze. [loAroToBka KIeTKH K
nenennto. Ilpecunretmdeckuii  (MOCTMUTOTUYECKHUI), CUHTETUYECKUH U
MMOCTCUHTETUYECKHM (IPEeMUTOTHUECKUI) IepruoIbl HHTEP(a3bI.

Marpuunbiii  cuntre3 [JIHK — permnukaums. Ilpunnunsr perukanuun  JIHK:
KOMIUIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIA CHHTE3, aHTUIAPAJUICIBHOCTb.
Mexanusm perukanuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeroMepasa. XpPOMOCOMHBIM Ha0oOp KIETKH — KapuoTuil. JIUMIOWIHBIA WU
rariouAHbll  Habopbl XpoMocoM. [‘omonmoruynbie Xpomocombl. [lomoBbie
XPOMOCOMBI.

Jlenenne knetkun — Muto3. Craguum MHUTO3a M IPOUCXOASIINE B HUX IPOLIECCHI.
Tunel muto3a. KapuoknHe3s M LUTOKMHE3. buonormdyeckoe 3Ha4eHHE MUTO3a.
Perynsuus mutotndeckoro nukia kiuetku. Ilporpammupyemas kietouHasi rubenb
— amnonTo3.

q)}/HKIII/IOHaJ'II)Hafl IrCHOMHKaA

OpFaHI/IBM Kak OMojoruyeckas cucremMa

3.1

OJIHOKJIETOYHEIE, KOJIOHHAJIBHEIE, MHOTOKJICTOYHBIC OpraHU3MBbI u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMBI pa3MHOKEHUS OPTaHM3MOB: Oecrojioe (BKIIOYAash BEreTaTUBHOE) U
mosoBoe. Bwuapl  Oecrioloro  pa3MHOXKEHHS:  MMOYKOBAaHWE, CIOPYIISAIHS,
(dbparMeHTaIus, KJIOHUPOBAaHUE.

[TonoBoe pasmuoxkenue. [lonoBeie KiIeTKH, WK TameTbl. Meiio3. Ctaauu meitosa.

[ToBenenue xpomocoM B meiose. Kpoccunrosep. buosiornyeckuii cmpici Meiiosa




Y TI0JIOBOTO Iponecca. Meno3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPTraHU3MOB.
[IpenzaponpimeBoe pas3Butue. ['ameroreHe3 y XUBOTHBIX. llosoBbIE Jkene3bl.
OOpazoBaHue W pa3BUTHE TMOJNOBBIX KieTOK. CrepMaTroreHe3 U OOIEHE3.
Crtpoenue mOJOBBIX KiIeTOK. OMIONOTBOpPEHHE U 3MOpPUOHATIBHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu 3MOpHOreHesa
KMBOTHBIX (Ha mpumepe JarymkH). JIpo6nenue. Tunsl npodnenus. OcobeHHOCTH
IpoOJIeHUsT MJIEKONMTAIOIUX. 3apOAbILEBbIE JIMCTKH (racTpysisiius). 3akiajaka
OpPraHOB M TKAaHEW W3 3apOIBIILEBBIX JIACTKOB. B3auMHOe BiIMsAHHME 4YacTei
pa3sBUBAIOLIETOCSA 3apojbllia (3MOpUOHANbHAs WHAYKUKA). 3akiajka IUIaHa
CTPOCHMsI KMBOTHOIO KaK pE3yJbTaT HMEpPApXUYECKUX B3aMMOJCHCTBUN TI'€HOB.
Bnusiare Ha SMOpHOHANBPHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYIKAFOIIEH
Cpenbl.

PocT u pa3zsutue xuBoTHbIX. [locTamOpronanbHblil nepuon. [psimoe u Henpsimoe
pasButue. PazButne ¢ meramopdo3omM y O€CMO3BOHOYHBIX M IMO3BOHOYHBIX
KMBOTHBIX. bHonornueckoe 3HaY€HUE NPSAMOrO M HENPSIMOIO Pa3BUTHSA, HX
pacnpocTpaHeHue B npupoze. Tumbl pocra XKUBOTHBIX. (PAKTOpPBI perysLAd
pocta KHMBOTHBIX M denoBeka. CTaguu NOCTIMOPHOHAIBHOIO Ppa3BUTUS Yy
KMBOTHBIX U 4eoBeKa. [lepnonbl oHTOreHe3a yenoBeka.

PasmnHoxenne u pasButue pacteHuil. [ametodur u cmopodur. Meiioz B
KM3HEHHOM ILMKJIe pacteHuid. OOpa3zoBaHue cHop B IIpolecce Menosa.
I'amerorenes y pacteHuil. OIUIONOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHNUE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U

pa3BUTHE CEMEHU. MexXaHu3MBbl peryJislii OHTOT€HE3a Y pACTEHUN U KUBOTHBIX

3.2

Ucropust craHOBiIeHUS W pa3BUTUS TEHETHMKM Kak Hayku. (OCHOBHbBIE
FEHETUYECKHUE TIOHATHS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE
TEHbI, AJIbTCPHATUBHBIC NPU3HAKH, JOMWHAHTHBIM W PELECCUBHBIN IPU3HAK,
TOMO3UTOTa, TETEePO3UTr0Ta, YHCTas JIMHUSA, THOPUIBI, TEHOTUI, (EHOTHIL.
OCHOBHBIE ~ METOJbl  T'€HETUKH: THUOPHUIOJIOTUYECKUNA,  IUTOJIOTHUECKUH,

MOJIEKYJIIPHO-T€HETHYECKUI

3.3

MounoruOpunnoe ckpemybanue. [lepBelii 3akoH MeHziemnst — 3aKOH eJUHO00pasus
rUOpUIIOB TepBOTO TOKoJeHus. I[lpaBmino mgomuHupoBaHus. Brtopoil 3akoH
MeHngenss — 3akOH pacllelyieHHs npu3HakoB. Lluronormyeckne OCHOBBI
MOHOTHOPUAHOTO CKpeIuBaHus. [ MmoTe3a 4ucTOTH raMer.

AHanu3upyroniee ckpemuyBanue. IIpomexyTOuHbId XapakTep HacleIOBaHUs.
Pacuiennenue npu3HakoB NpU HETIOJIHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpenmbanue. TpeTuil 3akoH MeHens — 3aKOH HE3aBUCHMOIO

HaCJICJOBaHUA IIPU3HAKOB. HI/ITOHOFI/I‘-IeCKI/Ie OCHOBBI I[I/IFI/I6pI/IJIHOFO




CKpEIIMBaHMS.
CuerienHoe HacnefoBaHue Tmpu3HakoB. PaGoter T. Moprana. CuerieHHOE
HAacJIeIOBaHUE TE€HOB, HAPYIICHWE CUECIUICHUS MEXAY TIeHamMHu. XPpOMOCOMHas
TeOpHs HACJIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXaHHU3M OIpEACCHUs MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIN U TeTeporameTHbIi moi. ['eHeTuueckas
CTPYKTypa IIOJIOBBIX XpomocoM. HacnenoBaHue nNpU3HAKOB, CLEIJIEHHBIX C
MOJIOM.

I'enotun kak nenoctHas cuctema. [lneloTpornus — MHOKECTBEHHOE JAEHCTBUE
reHa. MHOXECTBEHHBIM ajljieau3M. B3anMoAeucTBHE HEaICIbHBIX TI'€HOB.

KommemenrapHocts. Onuctas. [lomumepus

3.4

BzaumopeiictBre reHoTHIA U cpeabl ipu (popmupoBaHun (peHoTuna. I3MeHYMBOCTh
IpU3HaKoB. KauecTBEHHbIE M KOJIMYECTBEHHBIE IPU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIC[ICTBEHHAsl U HACIICICTBECHHAS.

MoaudukanmonHass ~ u3MeHuMBocTh.  Ponmb  cpeasl B (hopMHpOBaHUM
MoU(pHUKaMOHHON M3MeHYnBOCcTH. Hopma peakiinm npusHaka. BapuanmoHHbIi psij
n BapuanuoHHas kpuBas (B. HWoranncen). ColictBa MoaM(UKAIIMOHHOM
U3MEHYUBOCTH.

I'enoTunnyeckast n3MeHYMBOCTb. CBOMCTBAa T€HOTUITMYECKON U3MEHYMBOCTH. Bubl
IeHOTHITNYECKOM N3MEHUYMBOCTU: KOMOMHATUBHAS, MyTallMOHHASI.

KomOuHatuBHas M3MeHUMBOCTb. Meio3 W MOJOBOM mpolecc — OCHOBa
KOMOHMHATUBHOM M3MEHYMBOCTU. Poslb KOMOMHATUBHOW M3MEHUMBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3HooOpa3ys B IpeiesiaX OHOro BUJIA.

MyTanyoHHasi U3MEHUYMBOCTb. Buibl MyTalyii: reHHbIE, XpPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE U WHAYLMPOBaHHBIE MyTalMH. SOEpHBIE U IUTOIIA3MAaTHUYECKHE
MyTtaimu. CoMaTH4YeCKUe U MOJI0BbIe MyTaluuu. [IpuurHbEl BOSHUKHOBEHUS MyTallUil.
MyTtareHsl M WX BIMSHHE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MIOHHOTO
nporiecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HaclieCTBeHHON m3MeHunBocTu (H.H.

Baguios). BuesinepHas ”3MEHUUBOCTD U HACTIEACTBEHHOCTh

3.5

Kapuotun 4denoBeka. MexayHaponHas MporpaMma HCCIIEIOBAaHUS T'eHOMaA
YCJIOBCKA. MGTOI[BI I/I3y‘IeHI/15[ TCHCTHUKHU YCJIOBCKA.: FeHCaJ'IOFI/I‘IGCKI/If/'I,
OJIU3HELOBBIN, [IUTOrCHETHYCCKHUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJICKYJISIPHO-TEHETHIECKHUH. CoBpeMeHHOE omnpeneseHre TeHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM YHCIIC C MTOMOIIBIO
[I1P-anamu3a. HacnencTBeHHble  3a00eBaHUS  YejoOBeKa. [ C€HHBIE U
XPOMOCOMHBIE 0oJIe3HN YeJI0BEeKa. boneznn c HACJICACTBCHHOM
MPEIPaCcOI0KEHHOCThIO. 3HAYEHHE MEAMIMHCKOW T€HETHUKU B MPEIOTBPALICHUN

1 JICUCHMH I'eHETUYCCKHX 3a00sIeBaHui YenoBeka. CTBOJIOBEIC KICTKU




3.6

JomecTukanus v cenekuus. 3apoKIeHUe CeNeKIUU U JoMecThkanuu. Yuenne H. 1.
BaBuioBa 0 meHTpax MPOMCXOXKAEHUS W MHOT000pasusi KyJbTYPHBIX pPacTEeHHA.
Ponp cenexkimu B cO3qaHUM COPTOB pacTeHUH M MOpPOA *UBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKHX PSAIOB B HACIEICTBEHHOM u3MeHunBocTH H.H.
Basuiiosa, ero 3HaueHue JUis CeNEKIMOHHON paboThI.

Metoabl  ceneKUMOHHOW paboThl. VcKycCTBeHHBIH OTOOp: MAacCOBBIM H
WHAUBUAYANbHbIA.  OTambl ~ KOMOWMHAIIMOHHOM  cenekuuu.  VcmbiTanue
npou3BoauTeNneil Mo moromMcTBy. OTOOp MO TEHOTUIYy C IOMOIIBIO OIEHKHU
(eHoTuna NoToMcTBa M 0TOOP MO TeHOTUIY C momoibio aHanuza JTHK.
NckyccTBeHHBIN MyTarenes3 Kak METO/1 CeJIEKIIMOHHON pa0oThl. PagualinoHHbIi 1
XMMUAYECKHI MyTareHe3 Kak HWCTOYHMK MYyTalMid y KyJbTypHBIX (opM
opraHu3moB. Mcrons3oBaHHE TE€HOMHOI'O  PENAKTUPOBAHMS M METOJAOB
pexomOuHanTHBIX JIHK 1715 momyuyeHus ucxoiHOTo Matepuala AJis CENeKIUH.
[lonyuenne mnonumuonaoB. BHyTpuBuioBas rubpuamzanys. bauskopoacTBeHHOE
CKpelllMBaHue, WM WMHOpunuHr. HepoacTBeHHOE cKpeuBaHHUE, WIM ayTOPHIUHT.
I'ereposuc u ero npuuussl. Mcnons3oBanue rereposuca B cenekumu. OtnanéHHas
rudpuamzanus. Ilpeononenne Oecruiogust MeXBUIOBBIX THOPUIOB. JlocTmxeHus

CCJICKIIM paCTCHHﬁ H XKMBOTHBIX

3.7

OOBEKTHI, UCHIOJIb3yEMbIE B OMOTEXHOJIOIMH, — KJIETOUHbIE M TKAHEBBIE KYJIBTYPBI,
MHUKPOOPIaHU3MBl, HUX  XapaKTepUCTHKa. TpaauiuoHHas  OUOTEXHOJIOTHSL:
xjge0onedyeHre,  MOJy4yeHHe  KUCJIOMOJOYHBIX  INPOAYKTOB,  BHUHOJEIHE.
Mukpo6uonoruueckuii cunte3. OOBEKTHl MHMKpPOOHOJIOTHUECKUX TEXHOJIOTHH.
[lpousBoacTBO  Oenka, aMHUHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOe
OILIONOTBOpEHUE. PEKOHCTPYKIMS SHULIEKICTOK U KIOHWPOBAHUE JKUBOTHBIX.
Meton TpaHCIUTaHTalUU SAEp KIETOK.

XpoMOoCcOMHasi M T'€HHas WHXEHepus. VICKyCCTBEHHBII CHHTE3 TI€Ha U
KoHCTpyupoBaHue pexkomOuHaHTHRIX JIHK. JlocTmkeHWS W TMEpPCHEKTHUBEI
XpOMOCOMHOM ¥ T€HHOW WH)XEHepuH. MenuuuHckue OHOTEXHOIOTHH.

Hcnonp30BaHne CTBOJIOBBIX KIETOK

Cucrema n MHOFOO6paSI/I€ OpraHn4eCKOro Mupa

4.1

buonornueckoe  pasHooOpa3ue  OpPraHU3MOB. CoBpemeHHast  cucreMa
opraHmyeckoro Mmwupa. IIpuHOUIB KiaccUpUKAUu opraHu3MoB. (OCHOBHBIE
CUCTCMATHYCCKUC prHHI)I OpFaHI/I3MOB.

OcoOEHHOCTH CTPOCHUS W >KU3HEACITEIIBHOCTH OTHOKJIETOYHBIX OpPTaHU3MOB.
bakTepun, apxeu, oJHOKJIETOUHbIE I'PUObI, OAHOKIETOYHBIE BOJOPOCIH, APYTUe
HpOTHCTBI. KOJ'IOHI/IaJ'H)HI)IG OpFaHI/ISMBI. JIBI/I)KGHI/IG OJHOKJICTOYHBIX OpFaHI/ISMOBZ
aMEOOUIHOE, KI'YTHKOBOE, PECHUYHOE. 3allMTa Y OJHOKIECTOYHBIX OPraHU3MOB.

PaSI[pa)KI/IMOCTB Y OJHOKJICTOYHBIX OPraHU3MOB. Taxcucer




4.2

MHoOrokJjeTouHbIe pacTeHus. B3anMOCBs3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMBI OPraHOB MHOTOKJIETOYHOTO opranm3Ma. OpraHu3Mm
Kak enuHoe 1enoe. TkaHW pacTeHUid. THIBI pACTUTEIBHBIX  TKAaHEH:
oOpa3oBaTellbHas, TOKPOBHAs, TMPOBOJMAINAs, OCHOBHAs, MEXaHUYECKasl.

OcoOeHHocTH CTpOeHUSs, PYHKINN U paCIIOIOKEeHUS TKaHEel B OpraHax pacTeHui

4.3

BereraTuBHbIE U reHEpaTUBHBIE OpraHbl pacTeHui. OyHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pacteHuil. J[BU’keHuE MHOTOKJIETOUHBIX PACTEHHUI: TPOIIU3MBI U
Hactuu. llormomeHue BOABI, YIJIEKHUCIONO ra3a M MUHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pactenuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIIETKH.
TpancniopTHele cuctembl pacTeHuil. Beinenenue y pacteHuil. 3amura y
MHOTOKJIETOUYHbIX pacTeHuil. Kyrtukyna. CpeacrBa macCUBHOW UM XMMHUYECKOM
3amuThl. OUTOHIUBI.

PasgpaxxumocTe M peryisnus y OpraHusmMoB. Pa3zgpakuMocTs M peryisanus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKIETOYHBIC  JKMBOTHBIC. B3amMOCBSI3bp  YacTeii  MHOTOKJICTOYHOTO
opranu3ma. TKaHHM, OpTraHbl U CUCTEMBl OPTAaHOB MHOTOKJIETOYHOTO OpPTaHHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI
KUBOTHBIX TKaHEH: SIUTEINANbHAs, COCIUHUTENbHAs, MBIIICYHAs, HEpBHAS.
OcobenHoctn cTpoeHUs, (GYHKIMA H PACIOJIOKEHUS TKaHEH B opraHax

JKHUBOTHBIX U YCJIOBCKA

4.6

Opranbl U CUCTEMBI OPraHOB >KMBOTHBIX. DYHKIIMM OPTraHOB M CHCTEM OpPraHOB.
Onopa Tena opraHu3mMoB. CKeJleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIli U BHYTpeHHUH ckejeT. CTpOeHHE U THUIIbl COSIUHEHUS
KOCTEH.

JIBM>xeHHME MHOTOKJICTOYHBIX JKHMBOTHBIX. IluTanme kmBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. J[pIxaHue xuBoTHBIX. KoxkHOe apixanue. JXKabepHoe u
JIErOYHOE JhIXaHHE.

JIpIxaHue TMO3BOHOYHBIX >KMBOTHBIX. DBOJIOLIMOHHOE YCJIOKHEHHE CTPOCHHS
JETKUX MO3BOHOYHBIX JKMBOTHBIX. JIpIXaTellbHAsl cHUCTeMa 4YelloBeKka. MeXxaHu3M
BEHTWISALIMK JIETKUX Yy MTHALl W MJIEKONUTAIOMKX. TpaHCIOPT BEIIECTB Y
opraHu3MoB. TpaHcoOpT BemEeCTB y KMBOTHBIX. KpoBEeHOCHas cucremMa u e
opranbl.  KpoBeHOCHass ~ cucTemMa  TMO3BOHOYHBIX  KHBOTHBIX.  Kpyru
KpoBOOOpamieHusi. DJBOJIONMOHHBIE  YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBI MMO3BOHOYHBIX XMBOTHBIX. BbIfienenue y opraHu3moB. Beijenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyoau. Opransl BeiaeneHuss. CBA3b MOJOCTH Tea
C KPOBEHOCHOM W BBIICIHUTENBHON cHUcTeMaMu. BrineneHne y MO3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKIETOYHBIX JKMBOTHBIX. I[IOKpoBBI UM uX

IIPONU3BOJAHBIC.




PazmpaxuMOCTh U perymsiiys y OpraHu3MoB. Pa3IpakuMocTh y OJTHOKJIETOYHBIX
opraHu3MoB. Takcuchl. Pa3mpakUMOCTP W peryisimus y MHOTOKIIETOYHBIX
pactenuii. PocToBbIe BemecTBa 1 X 3HAUCHHE.

HepBHas cucrema u pedieKTopHas peryssiiys Yy MHOTOKJIETOYHBIX JKHBOTHBIX.
HepBHas cuctema u €€ oTesbl. DBOIIOIMOHHOE YCI0KHEHHE CTPOSHHS HEPBHOU
CHCTEMBI y KHBOTHBIX.

PazpaboTka aiaroputMoB M nporpamMMm s 3(PQPeKTHUBHON (HYyHKIMOHATIBHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUITOMOB,  NPOTEOMOB,  MeTa0OJIOMOB

MHKPOOPTaHNU3MOB, paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKA

OpFaHI/ISM YCJIOBCKA 1 €TI0 3J0POBBE

5.1

5.2

OpraHel ¥ cuCTEMBI OPraHOB yesnoBeka. OTIesbl TOJIOBHOTO MO3ra IT03BOHOYHBIX
KHUBOTHBIX. Pednexkc u pednexkropHas nyra. be3ycioBHble U YCIOBHBIE
peduiekcbl. 'ymopanbpHast peryisinust M SHAOKPUHHAS CHCTEMa >KUBOTHBIX U
yesioBeka. JKenesbl SHAOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3anMocCBs3p HEpPBHOM W SHIOKPUHHOW cucTeM. [umortamamo-runodusapHas

cucreMa. Pediekc u pedriekropnas gyra. besycnoBHbie 1 ycioBHBIEC pedIeKChI

3amuTa opranu3Ma ot Oose3Held. MiMMmyHHas cucreMa denoBeka. KietouHslid u
TYMOpQJIbHBIA MMMYHHUTET. BpOXAEHHBINA, TPHOOPETEHHBIN criernuduIecKuit
uMMyHHUTET. Teopuss KIOHaJIbHO-ceNeKTUBHOro ummyHutera (I1.Dpmux,
®.M.bepuer, C.Toneraa). BocnanuTenbHble OTBETHI OpraHu3MoB. Poib

BPOKAEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBeHocHast cuctema u e€ opranbl. Cep/ie, KpOBEHOCHBIE COCYIIBI U KPOBb.

Kpyru xpoBoob6pamenusi. Pabora cepaia u e€ perymsius

5.4

Jpixanue genoBeka. Juddysus ra3oB yepe3 MOBEPXHOCTh KIETKU. J[pIxaTrenbHas
cuctemMa 4YenoBeKka. JlpIxaTenbHas TMOBEPXHOCTh. Perymsauus AbIXaHHA.

JIpIxaTeabHble 00BEMBI

5.5

HI/IH_ICBapI/ITeJ'IBHaH CHUCTCMA YCJIOBCKaA. OTI[GJ'IBI MUIICBAPUTCIIBHOIO TpaKTa.
HI/IH_ICBapI/ITeJ'IBHBIC KCJIC3HI. BHy’I’pHHOJ’IOCTHOG n BHYTPHUKIICTOYHOC

IMUIICBAPCHUC

5.6

IToxpoBbl m ux mnpousBognsle. Oprasbl BbeneHus. Ilouku. Crtpoenue u
¢byHKIMOHMpOBaHUE HeppoHa. DUIBTpaAIUs, CEKpelst 1 00paTHOE BCachIBaHHE

KaK MCXaHHU3MbI pa6OTBI OpTraHOB BBIACJIICHUA. O6pa3OBaHI/IC MOYH Yy YCIIOBCKaA

5.7

Z[BI/I)KGHI/IG YyeJIoBeKa: MEblieuHas cucteMa. CKeJIeTHbBIC MBIIINBI U HUX pa60Ta.

CTpOCHI/Ie U THUIIbI COeTUHEHUS KOCTEH

Teopus 3Bomonnu. Pazsutre xu3Hu Ha 3emMie

6.1

3BOJIIOI_[I/IOHH8.5I TCOpHUA 4. I[apBI/IHa. Hpe,[[HOCBIJ'IKI/I BO3HHUKHOBCHUA

AapBUHH3MA. Kuzue n Hay4Has JCATCIbHOCTDb 4. I[apBI/IHa.




JIBrokymue cwibl dBoonMKA BuAoB 1o Y. JlapBuHY (BBICOKash WHTEHCHBHOCTH
Pa3MHOKEHHUSI OpPTraHW3MOB, HACIEJICTBEHHas W3MEHYMBOCTh, Ooppba 3a
CYILECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH OTOOD).

Odopmienne cuaTeTnyeckoi Teopuu sBoioruu (CTD). HelTpanbHas Teopus
sBooid. COBpeMEHHasl SBOJIOIMOHHAS OHOJIOTHs. 3HAYCHHE HBOJIIOIIMOHHON

TCOpHUU B (I)OpMPIpOBaHI/II/I CCTCCTBCHHO-HaquOﬁ KapTUHBI MHpa

6.2

[Momymnsimust Kak »yeMeHTapHas enuHuna SBOMONUH. COBpEMEHHBIE METObI
OLIEHKM T'e€HETUYECKOro pa3sHooOpa3ust M CTPYKTypbl mnomyisiuuii. M3menenue
reHooHJa MOMYJISALUU KaK 3JIEMEHTapHOE 3BOJIIOLIMOHHOE SIBICHHE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. BaitnGepra.

OnemeHTapHble  (AaKTOpbl  (OBMXKYIIME CHIIBI) OBOJIONUH. MyTalMOHHBIN
nporiecc. KomOumHaTuBHast u3MeHUMBOCTh. Jlpeiid TeHOB — ciydaiiHble
HEHANpaBJIeHHbIE HW3MEHEHHWs 4YacToT auiened B momymsanusax. Oddekr
OCHOBATEJIA. Murpanuu. N3onsanus MTOIYJISLIMMN: reorpagudeckas
(mpocTpaHCcTBeHHas ), brooruueckas (pernpoayKTUBHA).

EctectBennblii  orTOOp — HampaBingoomui  ¢gakrop dBoiouud.  Dopmbl
€CTEeCTBEHHOT0  OTOOpa: JBIXKYIIMH, CTaOMIU3UPYIOIIUH, pPa3pbIBAIOLINI
(mu3pynuBHbIN). [TomoBoit oTOOD.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yJbTaT  MHKPOAIBOJIOLIMU.
Bo3nukHOBeHHe — mpucrnocoOneHuid y — opraHu3MoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocobneHuit y opranu3mMoB. OTHOCUTENBHOCTh
IIPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuum u CcTpyKTypa. BumooOpa3oBaHue Kak —pe3yibTar
MUKpOdBoOJtoNMK. M3omsamus — kimoueBoil (akrop BumooOpazoBanus. Ilytu u
CIOCOOBI BUJI000pa30BaHUS: aJuIoNaTpUUECcKoe (reorpaduueckoe),
CUMIIAaTpUYEeCKOe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIUILUIOMIU3ALINS,
rudpuaunsanys). JJInTenbHOCTh 3BOIIOLMOHHBIX ITPOLECCOB.

Mexanu3msbl (GOpMHUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posb 3BOMIONIMOHHON OGuosoruu B pa3pabOTKe Hay4HBIX METOJOB COXPAHEHUs
O0uopazHooOpa3us. MUKpPOIBOIIONUS M KOJIBOJIOIUS IMAPA3UTOB M UX XO3SEB.
MexaHu3mbl GOPMUPOBAHUS YCTOMIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 00PHOBI

C Hel

6.3

Metoabl M3ydeHUs MaKpOdIBOIIOIUH. [lalleOHTONOTHYECKHE METObl M3YUYCHUS
somtorn. [lepexomanabpie GopMbI U GUITOTEHETUIECKHE PSIIBI OPTaHU3MOB.
buoreorpaduueckue metoasl n3yuenus sBosroruu. CpaBHeHue Giopsl U (hayHbI
MaTepHUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3eminn. Bunbi-suneMuku u
PEJUKTBHI.

9M6pI/IOHOFI/I‘{eCKI/Ie u CpaBHI/ITeJ'H)HO-MOp(I)OJ'IOFI/I"ICCKI/IG METOAbl M3YUCHUA




ABONIONMU. ['€HeTUYeCKHe MEXaHWU3Mbl SBOJIOIMH OHTOTEHE3a W TIOSIBICHUS
OBOJIIOIIMOHHBIX  HOBIIECTB. | OMOJIOTMYHBIE ¥  AHAJOTHMYHBIE  OPTaHbl.
PynumenrtapHsle  opranbl ¥ aTaBU3Mbl.  MOJEKYJISIpHO-TEHETHYECKHE,
OMOXMMHUYECKHMEe M  MaTeMaTHYeCKWe  METOAbl  W3Y4YeHHs]  HBOJIOLHUU.
I'omonoruunsie reHbl. COBpeMEHHbIE METOMBI MOCTPOCHHS (PUIOTeHETHUECKHUX
JIEPEBHEB.

XpOMOCOMHBIE MyTaIlUU U 3BOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMEpHOCTH (MpaBWiIa) 3BOIIONUU. HeobpaTUMOCTh 3BOIIOIUU.

AI[aHTI/IBHa}I paauanus. HepaBHOMCpHOCTB TEMIIOB 3BOJIFOITUHA

6.4

Hayunble rumote3sl MNPOUCXOXKACHHS JKM3HM Ha 3emiue. AOuoreHes u
nancrnepmus. JloHay4dHbIe TIPEICTABICHUS O 3aPOKIACHUH KU3HU (KPEaluOHU3M).
['mnoTte3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ ONMPOBEPIKEHUE OMBITAMU
®. Pemu, JI. Cnamnanuanu, JI. Tlactepa. IlpoucxoxxkneHue KU3HU U
acTpoOuoJIOTHsl.

OcHOBHBIE ATanbl HEOpraHWYECKOW HBomoIMu. [lmaneraphas (reosiormueckas)
ABONIONUA. XHUMHYECKash »JBOIIONUA. AOHWOTCHHBIA CHHTE3 OPTraHUYECKHX
BemecTB u3 Heopranmudeckux. Omeir C. Mwmepa u I'. HOpu. OO6paszoBanue
nojauMepoB u3 MoHoMepoB. KoanepBatHas rumnoreza A.M. Onapuna, runoresa
nepBuyHOoro OynboHa J[x. XonmelHa, reHeTwdeckas rumoteza . Mémrepa.
Pu6osumer (T. Yek) u rumoreza «vmumpa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BOBHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnu m meronbl €€ uzyueHusi. Vckomaemple OpraHMYECKHE OCTaTKU.
I'eoxpononorust u e€ Metoasl. OTHOCHUTENbHAS W aOCONMIOTHAS TEOXPOHOJIOTHS.
['eoxpoHonOruyeckas mKasna: 30Hbl, SPbl, IEPUOJIbI, FTIOXU.

Hauanbnble aTansl oprannyeckoit 3Bosronuu. [losBieHne M 3BOIIOLUS MEPBBIX
KJIETOK. OBONIONHS MeTa0onu3Ma. BO3HHKHOBEHHE TMEPBBIX OJKOCHUCTEM.
CoBpeMeHHBIE MUKPOOHBIE OMOTINIEHKH KaK aHaJIOT MEPBBIX Ha 3eMJIe COOOIIECTB.
Crpomatonutsl. [IpokapuoThl U DyKapHOTHI.

[Ipoucxoxnenue sykapuoT (cUMOHOreHe3). DBOJIOLMOHHOE MPOUCXOXKICHUE
BUpPYCOB. IIponcxoxIeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HHKHOBEHUE
OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIC d3Tambl HBOJIOIUU BBICIIMX pacTeHuid. (OCHOBHBIE apoMOpPQO3bI
pactreHuid. Bpixoa pactenuid Ha cymry. [losiBlieHHMEe CHOPOBBIX pacTeHUH U
3aBoeBaHne uMHU cymu. CemeHHbIe pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHuM.

OcHOBHBIE dTallbl SBONIONUM >KUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bl
KHUBOTHBIX. BeHnckast ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
TunoB. [lepBbie xop0BbIe KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOLMS TO3BOHOYHBIX.

[Tpoucxoxnenne ampubuii 1 pentwiuil. [IporcxoxnaeHne MICKOMUTAIOMUX H




ntuil. [Ipunnun kimrodeBoro apomopdosa. OcBoeHHEe O€CO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTne xu3HM Ha 3emiie 10 3paM U MEepUoJaM: apxe, IPoTepo30id, Maneo30u,
Me3030#, KaiHO30M. OOmas XapaKTEepPUCTHKAa KIUMaTa M TEOJOTHYECKUX
npoueccoB. [losBneHNe U paclBeT XapaKTepHBIX OPraHU3MOB. YTiie00pa3oBaHue:
€ro YCIIOBHSI M BIUSTHUE Ha Ta30BBIA COCTaB aTMOC]EPHI.

MaccoBble BBIMUpAHUS — HKOJOTMYECKHE KPHU3UCHI mpouwioro. [lpuuuHbel u
CJIEACTBUSI MacCOBbIX BbIMUpaHHM. COBPEMEHHBIN SKOJIOTMYECKUM KPHU3UC, €ro

0COOEHHOCTH

6.5

Pasnenel m 3amaunm anTpomosnoruu. Metonel aHTponosorund. CTaHOBIEHUE
IIPEICTABICHUIN O IPOUCXOKIEHUH ueoBeka. COBpEMEHHbIE HayUHbIE TEOPUH.
CxoncTBO 4yenoBeKa € KUBOTHBIMH. CHCTEMAaTHUECKOE MOJIOKEHUE YEJIOBEKA.
CBunerenbcTBa  CXOACTBA  Ye€JIOBEKa C  JKUBOTHBIMHU:  CPAaBHUTENBHO-
Mopdonorudeckue, IMOPHOIIOTUIECKHE, ($U3HOIOTO-OMOXUMHYECKHE,
noBegeHueckrne. OTINYMS YeJI0oBeKa OT KHUBOTHBIX. [IpAMOX0XkIeHNEe U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMN
CUCTEMBI.

JIBwkymme cuibl ((QakTophl) aHTPONOreHe3a: OHOJIOTUYECKUE, COIMAJIbHBIC.
CooTHoleHrne OMOIOTMYECKUX U COLUANBHBIX ()aKTOPOB B aHTPOIIOTEHESE.
OCHOBHBIE CTaUU aHTPOINOreHE3a. ABCTPATIONUTEKN — IBYHOTHE MIPEIKHU JIFOJAECH.
YenoBek  ymenblid, INEpBbIE  M3FOTOBJICHUA  Opyaud Tpyxa. UYemnosek
OpSAMOXOAAIIMM M TEepBbIM BbIXOA mroaed 3a mpenensl Adpuku. Yemosek
reiiensoeprckuii — oOLIMI MpeloK HeaHAEPTATbCKOrO YelloBeKa M YelloBeKa
pasymHoro. YenoBeK HEaHIEPTAJbCKUN KaK BHUJ JIIOJEH XOJIOAHOTO KIMMATa.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHM YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npeaenamMu A(QpHuKH.

DBOJIIOLUST  COBPEMEHHOT0 4YelloBeKa. ECTECTBEHHBI OTOOp B MOIMYJSALUSAX
yesioBeka. MyTallMOHHBIN Tpolecc U nonuMopdusM. I[lomynsiiioHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3G(EKT oCHOBATENs» B MOIMYJISAIUAX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckue pacel. IloHstue o pace. bosblime packl: e€BponeouHas
(eBpasmiickasi), aBCTpajO-HETpOWJHAs  (dPKBaTOpUAJbHAs),  MOHTOJOMTHAS
(a3maTcko-amepuKaHcKkas). Bpems u myTH pacceieHHs ueloBeKa IO IUIaHEeTe.
EnunctBo  yenoBeueckux pac. HayyHas  HeCOCTOSITENBHOCTh — pacusMa.
[IpucnocoOneHHOCTh YenoBeKa K pa3HbIM YCIOBUSM OKPY>KAIOLIEH Cpembl.
Bnusinue reorpadudeckoid cpeasl U Ipeiipa reHoB Ha MOPQOIOTHIO U

(I)I/BI/IOJ'IOI“I/IIO YCJIOBCKaA

ODKOCHUCTEMEI U MpUCymurue MM 3aKOHOMEPHOCTH




7.1

Paznensl u 3amaun sxonoruu. CBs3b YKOJIOTHHU C APYTUMU HAyKaMHU.
Metoast skonoruu. llosmeBple HaOMIOACHUS. OKCIEPUMEHTHI B JKOJIOTHU:
NpUpOJHbIE W JabopaTopHble. MopaenupoBaHue B SKOJIOTHH. MOHHUTOPUHT

OKPY’KaIOIIECH CPe/Ibl: JIOKATbHBIN, pErHOHAIBHBIN U TJI00TBHBIN

7.2

Okonornyeckne (GakTopbl U 3aKOHOMEpHOCTH uX zeictBus. Knaccuduxaums
9KOJIOTUYECKUX  (PaKTOpoB: alOuoTHyeckue, OMOTHYECKHE, aHTPOIIOTECHHBIE.
OOme 3aKOHOMEpPHOCTH JEHCTBHMS 3Kosorndeckux ¢akropos. IIpasuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TonepantHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue (axropbl. CBeT kKak sKoyoruueckuit (axrop. JleiicTBue pa3zHbix
Y4aCTKOB COJHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHUE TPYIIIBI
pacTeHHil M JKMBOTHBIX 110 OTHOIIEHMIO K cBeTy. CHUrHajgbpHas poOjib CBETA.
@oTonepruoInu3M.

Temmeparypa kak osKojJormueckuii Qakrop. JlelicTBHEe TemmepaTypbl Ha
opranusmsl. [TolkmIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak 9konoruyeckuit ¢akrop. IlpucnocoOnenus pacteHuid K
HOJJIEp&KAaHUI0 BOJHOro Oanmanca. Kiaccudukanus pacTeHuil MO OTHOLICHUIO K
BoJe. [IpucnocoOenus )KMBOTHBIX K U3MEHEHUIO BOAHOTO PEXHMMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3/YIlIHAs, I1OYBEHHas,
riyOuHHasE ~ MOJAINOYBEHHAs, BHYTpPUOpPraHW3MeHHas. (DPU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpel OOuTaHus OpraHu3MoB. IIpucrnocoGiieHus OpraHu3MoB K
KU3HU B Pa3HbIX CpEAaAX.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE puTMBbl. CyTOYHBIE U TOJJUYHbIE
putMblL. 1IpHrcroco0IeHHOCT OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIOBHM
AKU3HU.

XKuznennsie popmer opranu3moB. [lonsTue o xuzHeHHON (opme. JKU3HEHHbIE
(GopMbI pacTeHuil: AepeBbs, KyCTapHMKH, KyCTapHHUYKHM, MHOTOJIETHHE TpPaBbI,
oJlHosieTHUE TpaBbl. JKu3HeHHbIe (POPMBI JKUBOTHBIX: TUIAPOOUOHTHI, TEOOMOHTHI,
a’poOHoHTBL. OCOOEHHOCTU CTPOEHUSI U 00pa3a KU3HHU.

buotnueckue dakTopbl. Bumbl OMOTHYECKHMX B3aUMOACHCTBUMN: KOHKYPCHIIHS,
XMIHUYECTBO, cUMOMO03 U ero ¢opmsl. Ilapazutusm, koonepauus, MyTyaausM,
KOMMEHCaIN3M (KBapTHPaAHTCTBO, HaxJICOHMYECTBO). Herpoduueckue
B3aUMOJEHCTBUS  (Tomuueckue, (Qopuueckue, (¢dadbpuyeckue). 3HaUCHUE
OMOTMYECKMX B3aMMOJEHCTBMIA JUIi CYyLIECTBOBAaHHMS OpraHU3MOB B cpelne

0o0UTaHuA. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUSA

7.3

OKOJIOTHYECKHUE XapPaKTCPUCTUKU IIOITYJIAINH. HOHyJISILII/ISI Kak OHOJIOrHYecKas

cucreMa. Posib HEOTHOPOIHOCTH cpelibl, (pU3HUecKuX 6apbepoB U 0COOCHHOCTEN




OHMOJOTUM BUJIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPbI MOMYJISLIUM.
OcCHOBHBIE MOKa3aTeau NOMYJSLWN: YUCIEHHOCTb, INIOTHOCTb, BO3PAacCTHAs H
II0JIOBAasi CTPYKTypa, pOKAAEMOCTb, IIPUPOCT, TEMII pPOCTa, CMEPTHOCTS,
MUTpaLus.

Okosnorudeckass CTpykTypa mnomyysanuu. OLleHKa YHCICHHOCTH IIOIYJIALIHH.
JIluHaMuKa TOMyJISALUUA U €€ peryJianus. buoTudeckuil moTeHuuan MOIMyJIALUN.
MonenupoBanue JOUHAMHMKU —nomyisuuu. KpuBble pocTa  UHCIEHHOCTH
nomyisiuuu. Kpusble BbDKHMBaHMS. Perymnsius 4ncIEHHOCTH MOMYJISLUI: pOJIb
(GakToOpOoB, 3aBUCAIIUX M HE 3aBUCAIIMX OT IJIOTHOCTH. OKOJOTHYECKHE
cTpareruu BUJ0B (I- u K-ctparerumn).

[TonsiTie 00 dKojormveckod HuUme Buaa. MecrooOuTtanwe. MHoromepHas
Mozenb sKoiormdeckod Humm Jx.M. XarumHcona. Pa3zmepsl skonormyeckon
Humy. [loTeHnIManbHas U peaan30BaHHAS HUILIH.

Bun xak cucrema mnomynsuumid. Apeaisl BUAOB. Buabsl M MX KU3HEHHbIE
CTpaTerud.  3aKOHOMEPHOCTH  TOBEIEHUS U MHUIpaluil  >KMBOTHBIX.

buonornueckue nHBa3zun JYy>KCPOAHBIX BUJ0OB

7.4

CooOmiectBa opraHu3moB. buoneno3 u ero crpykrypa. CBs3um Mexay
opranu3sMamMu B OuoreHoze. DkocucremMa Kak OTKpbiTas cucrema (A.Jx.
Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B IKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTBI, penyleHTol. Tpoduueckue ypoBHH. Tpoduueckue 1enu U CETH.
Abuotndeckue 650ku sKocucTeM. [louBbl UM Wbl B 3KOcHcTeMax. KpyroBopot
BELIECTB U ITOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE IIOKa3aTeIM 3KOCHCTEMBbI. buomacca M mpoaykuus. DKOJIOTHYECKUE
nmupaMuJabl YACCII, 6I/IOMaCCBI 1 DOHCPI'Uu.

HamnpapnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccud. llepBuuHble U
BTOPUYHBIE CYKLIECCMM M MX IPUYUHBL. AHTpPONOI€HHBIE BO3JCICTBUSA Ha
cykueccun. KimmmakcHoe coobmiectBo. bruopasnoobpasue u moiHota KpyroBopoTa
BEIIECTB — OCHOBA YCTONUMBOCTU COOOIIECTB.

[Ipuponnble 3KOCHCTEMBL. AHTPONOIEHHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Paznnuns mexay aHTpOIIOT€HHBIMU U IPUPOJHBIMU 3KOCUCTEMAMU.
Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojackas ¢uiopa u
(dayna. CuHaHTpOTHM3aI1MsI TOPOACKOHN (ayHbl. bruongornyeckoe u X03siCTBEHHOE
3HaYEHUE arpod’KOCHCTEM M ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOpMHpOBaHUS
OCHOBHBIX B3aUMOJCHCTBHI OPraHU3MOB B 9KOCHCTEMAX.

[lepeHoc »HEepruM U BELIECTB MEXKIY CMEKHBIMU IKOCHCTEMaMU. Y CTOMYUBOCTD
OpPraHW3MOB, TMOMYJSIUNA ¥ OSKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONIOTEHHBIX BO3ICUCTBUN
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buocepa — oOmemnanerapnas o0Oojouka 3emid, T/A€ CYIIECTBYET WU




cyuiecTBoBasia >ku3Hb. Yuenue B.M. Bepnaackoro o Ouochepe. ObGnactu
6uocgeps! u e€ coctas. Kupoe BeniecTBo Ouocepsl U ero PyHKINH.
3akOHOMEPHOCTH cymecTBoBaHus Ouocdepnl. OcoOeHHOCTH Ouochepsl Kak
rnobanpHON  9KocucTeMbl.  /lmHamuyeckoe  paBHOBecHe B Omocdepe.
KpyroBopoTsl BemecTB u Ouoreoxumudeckne NUKIBI (yriepona, a3ora).
PutmudHOCTS siBeHuii B 6uocdepe.

3onanbHOCTh OMOc(epsl. TlonsaTre o Ouome. OCHOBHBIE OMOMBI CyIIU: TYHpa,
XBOWHBIE Jieca, CMEIIAHHBbIE M IIMPOKOJMCTBEHHbIE Jeca, CTENH, CaBaHHBI,
MYCTBIHM, TPOIMYECKHUE Jieca, BBICOKOTOpbs. Kiumar, pacTUTENnbHBI H
KUBOTHBII MUp OMOMOB CYLIH.

CrpykTypa U (DYyHKIHS >KUBBIX CHCTEM, OLIEHKAa MX PECYpCHOrO MOTEHIMAajIa U

ounochepHbIx QyHKIHIHA

7.6

DKOJOTUYECKUEe KPU3UCHI U UX MPHUUMHBEL. BosnmelicTBue denoBeka Ha Ouocdepy.
3arps3HeHue BO3IYIIHOM cpeapl. OxpaHa Bo3ayXa. 3arps3HEHUE BOJAHOU CPEbl.
OxpaHna BOAHBIX pecypcoB. Pa3pymenue nousel. OXpaHa MOYBEHHBIX PECYpPCOB.
HN3Menenune knmumara.

AHTPONOreHHOE BO3JECHCTBHE HA PACTUTENBHBIA W JKUBOTHBIM mup. OxpaHa
PacCTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPUHIMIIBI OXPAaHBl MPUPOJIBIL.
Kpacuple kHurun. Ocobo oxpanseMble mnpupoansie Ttepputopuu (OOIIT).
Boranunueckue cajpl U 300JI0THYECKUE TAPKU.

OcCHOBHbIE TPHUHLHUIIBI YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA U TMPHUPOBIL.
PanonanpHOE€  MPHUPOJOINONIB30BAHHME U COXpPaHEHHE  OMOJIOTHYECKOro

pa3zHooOpaszus 3eMiaun




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus: 10-i knacc: 6a30BbIl ypoBeHB: yueOHUK; 1-¢ m3nanue [Taceunuk B.B.,
Kamenckuit A.A., Pyonor A.M./mox penakuueit [laceunuka B.B u ap.; moa pexakuueit
[Taceunuka B.B. AO "U3znarensctBo "l[IpocBenienue"

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

buonorus: 10-ii knacc: 6a30BbIi ypoBeHb: yueOHUK; 1-e uzganue [laceunuk B.B.,
Kamenckuit A.A., PyonioB A.M./mox penakuumeit [laceunuka B.B u ap.; moa pexakuueit
[Taceunuka B.B. AO "U3znarensctBo "[IpocBemenue”

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

Brubanoteka umdppororo o6pasoBaTesIbHOrO0 KOHTEHTA






