


IHosscHuTeILHAA 3aNINCKA

[Iporpamma no yueGHOMY mpenmety "buonorus" (manee - 6uonorus) Ha ypoBHE
cpenHero obmero oOpas3oBaHusi pa3paboraHa Ha ocHoBe denepanbHOro 3akoHa OT
29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit ®enepanuny, GI'OC COO,
Konnenuuu npenogaBanusi yueOHOro mpenMera «bHOIOTHS» ¥ OCHOBHBIX IMOJIOKEHUHN
benepanbHOM paboyeit mporpaMmMbl BOCIIUTAHUSI.

VYyeOnniit npeamer «buosorus» yrinyonénnoro ypoBHs uzyuenus (10—11 xmaccor)
SBJISETCS OJHUM W3 KOMIIOHEHTOB TMpeAMeTHOM obnactu «EcTecTBeHHO-Hay4HbIE
npenmeTs». Cormacuo nonoxenusM GI'OC COO mpoduiabHble y4eOHBIE MPEAMETHI,
u3ydaeMbie Ha YriIyOJaEHHOM YpPOBHE, SIBISIOTCS criocoOoMm auddepeHnuanuy 00yueHus
Ha YPOBHE CpellHero olIiero oopa3oBaHus M MPHU3BAHBI 00ECIEUNUTh MPEEMCTBEHHOCTh
MEXJIy OCHOBHBIM OOILIMM, CPeIHUM OOIIMM, CPEIHUM MPOPECCHOHAIBHBIM U BBICIINM
oOpa3zoBaHueM. B To ke Bpemsi KaKIblii M3 ATHX Y4EOHBIX MPEIMETOB JOJKEH OBITh
OpUEHTUPOBAH Ha MPHUOPUTETHOE pelIeHuEe 00pa30BaTEIbHBIX, BOCIMUTATEIbHBIX U
pa3BUBAIOIIMX  3aJady, CBA3AHHBIX C  MnpodopHeHTanuel  o0y4alommxcs |
CTUMYJIMPOBAaHHEM HMHTEpeca K KOHKPETHOM 00JIacTh HAay4YHOI'O 3HAHMS, CBSI3aHHOIO C
Ouosnorvei, MEIUIIMHOMN, KOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM WIJIM BOEHHBIM JIETIOM.

[Iporpamma mo yueOHomy mpeametry "buonorus" maér mpeacraBieHHe O LENU U
3ajlayax wu3ydyeHusi ydeOHoro mnpenmera «buonorus» Ha yriayOJa€HHOM YpOBHE,
ompenensier  o0s3aTeNibHOE  (MHBAPUMAHTHOE)  NPEIMETHOE  COJEpKaHHE,  €ro
CTPYKTYPUpPOBaHUE IO pazziejaM M TeMaM, paclpeleleHUe M0 KilaccaM, PEKOMEHIYET
NIOCJIEZIOBATENIbHOCTh HM3yYEHUs y4eOHOro marepuana ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKUM Y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH
oOyuaronuxcsi. B mporpamme mo 6uonoruu peanu3oBaH MPUHIMIT TPEEMCTBEHHOCTH C
M3y4eHrneM OWOJIOTMM Ha YPOBHE OCHOBHOTO oOmiero oOpa3oBaHus, Ojaromaps demy
IPOCMATPUBAETCS HAIIPABICHHOCTh Ha MOCEAYIOIIee pa3BUTHE OMOJOTHYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha (OPMHpPOBAHUE ECTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,
9KOJIOTMYECKOT0 MBILIUIEHHUS, IPEACTABIEHUI O 3J0POBOM 00pa3e KU3HU, Ha BOCIIUTAHUE
OepeKHOro OTHOIICHUS K OKpY’Karolleld mpupoAHo cpene. B mporpamme no 6uosioruu
TaK)e II0Ka3aHbl BO3MOXHOCTH YydeOHoro mpenmera «buonorus» B peanuzanuu
tpeboBarnnii PI'OC COO K mNIAHUPYEMBIM JIMYHOCTHBIM, METANpEAMETHBIM U
IpEeIMETHbIM pe3yjbTaTaM 00y4yeHus M B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Y4YeOHO-
MO3HABATEIbHOM  JESITENILHOCTH  OOyYaromIMXCS MO  OCBOCHHMIO  COJACpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMs Ha YPOBHE CPEAHETO 00IIEero 0Opa3oBaHMs.

VYueOuniii mpeamer «buonorusy»y Ha ypoBHE CpeaHEro oOmero oOpa3oBaHUS
3aBepiuaeT Ouoyoruueckoe oOpa3zoBaHUE B IIKOJE M OPUEHTUPOBAH HA paCHIMPEHUE U
yray6ieHue 3HaHUM OOydalouIuxcs O >KMBOM MPHUPOJIE, OCHOBAX MOJICKYJISAPHOU U
KJIETOYHOW OHOJOTUM, SMOPHUOJIOTUM W OWUOJOTUM Pa3BUTHUSA, TEHETUKH, CEIEKIIUH,
OMOTEXHOJIOTUH, YBOJIOLIMOHHOTO YUCHHS U SKOJIOTHH.

Wzyyenne yueOHoro mpeamera «buonorusy» Ha  yrIyOJEHHOM  ypOBHE
OpPHUEHTUPOBAHO Ha MOATOTOBKY OOyYaromMXcid K MOCIEIYIOIIEMY IOJIY4YEHUIO



OMOIOrMYecKoro 00pa3oBaHus B By3axX M OpPraHU3alUsIX CPEIHEro MmpodeccCHOHaIbHOTO
oOpaszoBanus. OCHOBY €ro COJEp)KaHUsl COCTaBISIET cCHUCTEMa OMOJIOTMYECKUX 3HAHMM,
MOJyYEHHBIX TPU H3YYCHHH OOYYAIOIIUMUCS COOTBETCTBYIOIIMX CHCTEMATHYECKUX
pazzesoB OMOJIOTMM HAa YPOBHE OCHOBHOTrO o0miero odpazoBanusi, B 10—11 kimaccax atu
3HAHMS TOJIy4aroT pa3BuTue. Tak, pacimmpeHsl U yriayOiaeHbl OMOJIOTHYECKHE 3HAHUS O
pacTeHusiX, JKUBOTHBIX, TIpubax, OakTepusXx, OpraHu3Me YeJOBeKa, OOMIMX
3aKOHOMEPHOCTSIX JKU3HM, JOIMOJHUTEIbHO BKJIIOYEHBI OMOJIOTMYECKHE CBEJEHUs
MPUKJIAJHOTO U TTOMCKOBOTO XapaKTepa, KOTOPbIe MOKHO HCIIOJIb30BaTh KaK OPUEHTHPHI
JUTS TIOCIIEMYFOIIero BeIOopa mpodeccun. Bo3mokHa Takyke WHTETrpamus OHOJIOTUYECKUX
3HaHUM C COOTBETCTBYIOIIMMH 3HAHUSIMU, TIOJyUEHHBIMU 00YYAIOIIMMHUCS MPU U3YUYEHUU
busuku, XuMuu, reorpaduu 1 MaTEMaTHKU.

CrpykTypa nporpaMmsl 1o yueOHoMy npeaMety "buonorus" orpaxaer CUCTEMHO-
YPOBHEBBIH M SBOJIOUMOHHBIA TOIXOJbI K H3yuyeHUIo Ouonoruu. CorjacHo uwM,
U3y4aloTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHbIE ISl KUBBIX CHCTEM Pa3HOTO
YPOBHSl OpraHU3alliy, OHBOJIOLMU OPraHMYeCcKOro Mupa Ha 3emiie, COXpaHEHUs
OMOJIOTHYECKOTO pa3zHooOpaszus miaHeThl. Tak, B 10 kiacce H3y4aroTcs OCHOBBI
MOJIEKYJISIPHOU U KJIETOYHOW OMOJIOTUH, SMOPHUOJIOTUU M OHMOJIOTUM Pa3BUTHUS, T€HETUKH
U CeJEKINH, OMOTEeXHOJOTHH W CHUHTETHYECKOW OMOJIOTHH, aKTyaJU3UPYIOTCS 3HAHUSA
obOyuaromuxcs 1mo 00TaHUKE, 300JI0TUH, aHATOMUH, (U3HoJIoTHH yenoBeka. B 11 kiacce
U3YYaroTCs BOJIIOIIMOHHOE YUEHHE, OCHOBBI AKOJIOTMH U yueHue o Ouocdepe.

VYueOubiii npeamer «buonorus» npusBaH 00ECIEYUTh OCBOEHUE O0YYaIOIIMMHUCS
OMOOTMYECKUX TEOPUH M 3aKOHOB, WACH, NPUHIMIOB M TPABHWII, JIKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-Hay4YHON KapTHUHBI MUpPa, 3HAHUI O CTPOEHUHU, MHOT000pa3uu
U OCOOCHHOCTSIX KIJIETKH, OpraHu3Ma, IOMYJSIUH, OHOIIEHO3a, HKOCHUCTEMBI, O
BBIIAIONINXCA HAYYHBIX JOCTH)KCHHUSX, COBPEMEHHBIX HCCIECIOBAaHUSIX B OHOJOTHH,
MPUKJIAJHBIX aclleKTax OMOJOru4YecKux 3HaHuM. [lJig pa3BUTHs U MOAAEpKAHUS MHTEpeca
oOyJarommxcss K OWOJOTHH Hapsily €O 3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO
MaTepuana B COACPKAHWU TMPOTpaMMbl MO OMOJIOTUH TPEAYCMOTPEHO 3HAKOMCTBO C
UCTOPHUEH CTAaHOBJICHHUS M Pa3BUTUS TOW WJIM HHOW 00JacTH OHMOJIOTHH, BKJIAIOM
OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B pEIICHHWE BAXHEHIIUX OWOJOTHYECKHX U
9KOJIOTUUECKUX MPOOIIEM.

ens wm3yuenus yueOHOro mpeamera «buonorus» Ha yriayOJaEéHHOM YpOBHE —
OBJIaJIeHNE OOYYArONIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHWU3aluu
KUBBIX CHCTEM Pa3HOTO paHra W MPHOOPETEHHE YMEHUN HCIOJIL30BAaTh 3TH 3HAHWS B
dbopMupoBaHUU UHTEpECA K OMpeaesIéHHON 00sacTu MpodeCCUOHATLHON A TEIHbHOCTH,
CBSA3aHHOM C OuWoJoTHEW, WU K BBIOOPY YyueOHOro 3aBeleHUs I MPOAOTHKEHUS
OHMOIOrMYECKOr0 00pa30BaHMS.

JlocTmkeHnne 1ieny u3ydeHus yuyeOHoro mpeamera «buonorus» Ha yriyOiaéHHOM
ypOBHE 00€CIeuynBaeTCs PelIeHueM CIIeTyIOUX 3a/1ay:

OCBOEHHE OOYYaIOIIMMUCS CHCTEMBbl OHOJOTHYECKHX 3HAaHWNA: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHIICTIHUAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTaBIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUpPa; O

3



CTPOEHUHU, MHOTOOOPa3uu U OCOOEHHOCTAX OMOJOTUYECKUX CUCTEM (KJIETKa, OpPTaHU3M,
MOMYJISIIUS, BUJ, OMOTEO0IIeH03, Orocdepa); O BBIAAIONIMXCS OTKPHITHSIX U COBPEMEHHBIX
HUCCJICIOBAaHUAX B OMOJIOTHH;

O3HAaKOMJICHHME OOy4YalIIMXCsi C€ METOJAAMH TIO3HAHUS JKUBOM MPHUPOMBIL:
UCCJIEIOBATEIbCKUMU METOJaMH OHMOJIOTMYECKUX HAyK (MOJEKYJISPHOW W KIETOYHOU
OmoJIOruu, SMOPUOJIOTUU U OUOJIOTUU PAa3BUTHS, TEHETUKH U CEJEKIIMU, OUOTEXHOJIOTUH
U CUHTETUYECKON OMOJIOTHH, MaJEOHTOJOT UM, SKOJIOTHH); METOAAMH CaMOCTOSITEIbHOTO
pOBEACHUS OMOJIOTMYECKUX HCCIeI0BaHUI B labopatopuu U B pupoje (HalmroaeHue,
M3MEpPEHUE, IKCIIEPUMEHT, MOICITMPOBAHHE);

OBJIaJICHUE OOy4YalIIUMHUCS  YMEHHSIMU: CaMOCTOSITEIHHO HaXOUTh,
aHAIM3UPOBATh M  UCIOJB30BaTh OWOJOTHMYECKYI0 HWH(OPMAIIMIO; TOJB30BAThCS
OMOJIOTUYECKON TEPMHMHOJOTMEN W CHUMBOJMKOM; YyCTaHABIMBAaTh CBSI3b MEXKIY
pa3BUTHEM OHMOJOTUU U COLIUATIBLHO-KOHOMUYECKUMHU M IKOJIOTMUECKUMH MpoOieMaMu
YeJIOBEUECTBA; OIEHUBATh TOCJEACTBUS CBOEH JEATENbHOCTH 1O OTHOIIEHUIO K
OKpY>KaloIIel MPUPOTHON Cpeie, COOCTBEHHOMY 3J0POBBIO U 3I0POBBIO OKPYKAIOIIHX
Jarofeil;  00OCHOBBIBATH W COONIOJATH  Mepbl  NPO(QUIAKTUKM  MH(EKIHMOHHBIX
3a0oeBaHMil, mMpaBWia TOBEACHUS B TMpUpoie U olecriedeHUs OE30MaCHOCTH
COOCTBEHHOW JKM3HEACITCILHOCTH B UYPE3BBIYAMHBIX CHTYAIUSX MPUPOJHOTO U
TEXHOTEHHOTO0 XapakTepa; XapaKTepHU30BaTh COBPEMCHHBIC HAYYHBIC OTKPBITHS B
00J1acTH OMOJIOTHH;

pazBUTHE y OOYYaIOIIUXCS WHTEUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B
mporecce  3HAKOMCTBA € BBIIAIOIIMMKCS ~ OTKPBITUSIMH W COBPEMCHHBIMHU
UCCIICIOBAaHUSIMA B  OHOJIOTHHM, pEIIaeMbIMU €10 TpobiieMaMH, METOAOJIOTHEeH
OMOJIOTUYECKOTO HCCIICIOBAHUS, TPOBEJCHUS DJKCIEPUMEHTAIBHBIX HWCCIIECI0OBAHUMN,
perieHuss OMOJOTUYECKUX 3aj7ad, MOJCIMPOBAHUS OHOJOTHYCCKUX OOBEKTOB U
MPOLIECCOB;

BOCITUTAHHE Y 00YYAIOIMXCsl ICHHOCTHOTO OTHOUIEHUS K KUBOW MPHUPOJIE B IIEIOM
U K OTACIbHBIM e O0O0BeKTaM U SBICHUSAM; (HOPMHUPOBAHUE HKOJIOTHUCCKOMH,
T€HEeTUYECKOW T'PaMOTHOCTH, OOIIe KyJbTypbl TMOBEAEHUS B NPHUPOJE; WHTErpallud
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHmne 00yJarOIIMMHUCS KOMITETEHTHOCTH B paIrMoHaTLHOM
IPUPOAOIOJIb30BAaHUM (COOMIOZCHNE TPAaBWII TMOBEIEHUS B MPHUPOJAE, OXpaHbl BUJIOB,
IKOCUCTEM, OHOochephl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBbS M 3JI0POBbS OKPYKAFOIINX
mroneit (coOmroneHust Mep NpoQMIAKTHKU 3a0ojeBaHui, obOecrieueHuEe 0€30macHOCTH
KU3HEJICATEIPHOCTH B YPE3BBIYAWHBIX CHTYallUsIX MPHPOJHOTO W TEXHOTCHHOTO
XapakTepa) Ha OCHOBE WCIOJb30BaHUS OHOJOTUYECKUX 3HAHUM H yMEHUH B
MMOBCEIHEBHOM KU3HH;

CO3J]aHME YCIOBUM JUIsl OCO3HAHHOIO BBIOOpa OOYyYaIOIMMHUCA WHAMBHUIYAIbHOU
o0Opa3oBareiabHOU TPAEKTOPUH, CIIOCOOCTBYIONIEH MOcienyouemMy npodeccuoHaaibHOMY
CaMOOITIPE/ICNICHUI0, B  COOTBETCTBUM C  WHAMBUAyaJIbHBIMM HMHTEpECAMU U
NOTPEeOHOCTAMHU PETHOHA.



OO1ee yuciio 4acoB, OTBEICHHBIX HAa N3yUYeHUE OMOJIOTUH HA YTITyOJIEHHOM YPOBHE
cpennero obmiero oobpazoBanus, cocraisieT 204 gaca: B 10 knacce — 102 gaca (3 yaca B
Henemo), B 11 kiacce — 102 yaca (3 yaca B Hezielo).

Ot00p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OO0y4YeHHs] OHOJIOrHU
OCYHIECTBISIETCA C YYETOM CHeHU(pHUKHA €ro COoJAepKaHUs M HANpaBJICHHOCTH Ha
MPOJODKEHHE ~ OMONOTHYECKOro  0Opa3oBaHMs B OPTraHU3ANUAX  CPEAHETO
po(eCCHOHAIBHOTO U BBICIIEro 00pa30BaHusl.

OO0s13aTeNbHBIM yCIIOBHEM MpH OOy4YeHUM OWOJIOTMM Ha YIIyOJIEHHOM YpOBHE
SBIIIETCSl TIPOBEACHUE JTA0OPATOPHBIX M MpakTHUecKux pabor. Taxke yuactue
oOy4arolMxXcsi B BBIMNOJIHEHUU IPOEKTHBIX M Y4YeOHO-HCCIEN0BATENIbCKUX padoT,
TeMaTHKa KOTOPBIX ONpEeNseTCs Y4YMTEJIeM Ha OCHOBE HMMEIOIIMXCS MaTepualbHO-
TEXHUYECKUX PECYPCOB M MECTHBIX MMPUPOIHBIX YCIOBUH.

COIEPXAHME OBYYEHUA

10 KVIACC

ConepxaHue TMPOrpaMMbl, BBIACICHHOE KYpPCUBOM, HE BXOJUT B MPOBEPKY
rocyapcTBeHHOM utorosoi arrectamuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHasi OWOJOTHST — KOMIUIEKCHass Hayka. KpaTkas ucTopus pa3BUTHS
ouosiornu. buomornueckue Haykd U M3ydaeMble UMH TpoOsieMbl. DyHIaMeHTaIbHEIE,
MPUKJIaJHbIE U TIOMCKOBBIE HAYYHbIEC UCCIIEIOBAHUS B OMOJIOTHUH.

3HaueHne OWOJOTUUM B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuabl Mmupa. [Ipodeccun, cBsizanHble ¢ Ouosiorueld. 3HAYEHHUE OHOJOTHH B
NPAaKTUYECKOW  JEATEIbHOCTHM  YEJIOBEKAa:  MEIWLHHE, CEIbCKOM  XO3SICTBE,
IIPOMBILJIEHHOCTH, OXPaHe IPUPOBI.

JdemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jluanen, XK. b. Jlamapk, Y. apBun, V.
lapBen, I'. Mennens, B. U. Bepuaackui, 1. II. IlaBnos, 1. 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecosckuii, [[xx. Yorcon, @. Kpuxk, /I. K. benses.

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

Tema 2. 7ZKuBble cUCTeMbI U UX U3y4YeHHE

JKuBpie cucTtempl Kak mpeaMer uzyudeHus Ouosioruu. CBONCTBA KUBBIX CHUCTEM:
€IUHCTBO XHMMHYECKOTO COCTaBa, MAUCKPETHOCTh M LEJIOCTHOCTb, CJIOXKHOCTh U
YIOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTb, CAMOOPTraHU3aIMs, CAMOBOCIIPOU3BEICHHE,
pa3apaxuMOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE.

YpOBHU OpraHu3alMM KUBBIX CHUCTEM: MOJICKYJSIPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIN, TOMYJIAIMOHHO-BUIOBOH, JKOCHCTEMHBIH (OMOTEOIEHOTHYECKHIA),
ouocdepnsiil. Ilporeccrl, mpoucxonasiiyue B >KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKHU



xuBoro. JKusHb Kak ¢opma cymecTBoBaHMs MaTepuu. Hayku, usydarommue >XuBbIe
CUCTEMBI Ha Pa3HBIX YPOBHSAX OPraHU3ALMH.

N3ydenne >xuBbIX cucTeM. Meroasl Ouosoruyueckoir Hayku. HaOmonenue,
U3MEpEHUE, JIKCIEPUMEHT, CHCTeMaru3auus, meraaHanus. [lonsTtue o 3aBUCHMON U
He3aBUCUMOU nepemeHHOM. [lmanupoBanue skcnepumenta. [locraHoBKa M mpoBepka
runote3. HyneBas rumorte3a. [lonsitue BbIOOpKM M €€ JOCTOBEpHOCTh. Pazbpoc B
Oouonornyeckux JaHHbIX. OLEHKa JOCTOBEPHOCTH MOJYUYEHHBIX Pe3yJbTaToB. [IprunHbI
UCKa)KEHUS PE3YyJIbTaTOB IKCIIEPUMEHTA. [IOHATHE CTATHCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabauubr u cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «BHOIOrMUecKne cucTeMbI»,
«CBolicTBa KMBOW Marepun», «YPOBHM OpraHM3allMM JKUBOM HpUponbD, «CTpoeHue
XKUBOTHOW KJIETKM», «TKaHM KUBOTHBIX», «CHCTEMBl OpPraHOB YEJIIOBEYECKOTO
opranusmay, «buoreonenosy, «buocpepa», «MeToabl U3yUEHUS )KUBOU IPUPOIBD).

O6opynoBanue: jaboparopHoe 00OpyJOBaHHE IJs TPOBEACHUS HAOIIOJIEHUH,
U3MEPEHUH, YKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnonp30oBaHuE pPA3IUYHBIX METOIOB IPU H3YyUYECHUU
KUBBIX CUCTEM.

Tema 3. Buosiorusi KieTku

Knetka — cTpykTypHO-()yHKIMOHAJIbHASA €IMHULIA KUBOro. VcTopusi OTKphITHA
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. llnefinex, P.
BupxoB). OCHOBHBIE I10JIOKEHUS COBPEMEHHOM KJIETOYHON TEOPHUHU.

MeTo1bl MOJIEKYJISIPHON U KJIETOYHOW OMOJIOTMM: MUKPOCKOIHUS, XpoMarorpadus,
351eKTpodope3, METOJl MEUEHBIX aToMoB, AupQepeHIranbHOe LEHTpU(YTUpOBaHUE,
KyJIbTUBUPOBAHUE  KIETOK. M3yuenue  @DUKCUPOBAHHBIX — KIemMOK. JIEKTPOHHAS
Mukpockonusi. Kowngokanvuas muxpockonus. Bumanvhoe (npuoicusnennoe) uzyuenue
KAEmoK.

JdemoHncTpanumn

[Toprpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuubr u cxembl: «CBETOBOM MHKpPOCKOI», «OJIEKTPOHHBI MHKpPOCKOID»,
«HMcTopus pa3BUTHS METOJI0OB MUKPOCKOITMM.

OOopynoBaHue: CBETOBOM  MHUKPOCKON, MHKpPOIpPENapaTbl  PacTUTEIbHBIX,
KUBOTHBIX M OaKTE€pHAIbHBIX KJIETOK.

IlpakTnueckass  padora  «M3yueHue  METONOB  KJIETOYHOW  OMOJIIOTHH
(xpomatorpadus, anexrpodopes, auddepenuuansuoe neHtpudyruposanue, [1LP)».

Tema 4. XuMnuyeckass opraHuzanusi KJIeTKU

XVWMHAYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPOAJIEMEHTHI. Bona u
e€ poJb Kak pacTBOPUTENS, peareHTa, Y4YacTHE B CTPYKTYPHUPOBAaHUM KIIETKH,
TEIUIOpEerysiiui. MuHepanbHble BELIEeCTBAa KIETKHU, UX Ouonorumueckas poib. Poib
KaTHOHOB Y aHHOHOB B KJIETKE.

Oprannueckue  BemiecTBa  KIeTKH.  buonormyeckne  monumepbl.  benkn.
AMUHOKHCIIOTHBIM cocTaB OeikoB. CTpyKTyphl OenkoBoil Monekyinbl. llepBuunas
CTpyKTypa Oenka, MenTHIHAs CBS3b. BTOpUUYHAs, TpeTHUHAs, YETBEPTUUHASL CTPYKTYPHI.
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Henarypanusi. CoiictBa 6enkoB. Kinaccudukanust GenkoB. buonornueckue ¢GyHKIUN
6enkoB. /Ipuonur.

YrneBoasl. MoHoOcaxapuibl, AWcCaxapujibl, OJUTOCaxapuabl U TOJUCAXAPUIBIL.
OO6muii mnaH cTpoeHuss U (HU3MKO-XUMHUUYECKHE CBOMCTBa yrieBoaoB. buojormyeckue
(YHKIMH yTIEBOIOB.

Jlumuael. T'uppodunsHo-ruapodoOHble  cBoMcTBa. Knaccudukauus JIUnuaos.
Tpurnunepuasl, Gochonunuabl, BOCKH, cTrepouibl. buonornueckue QyHKIMH JUAMNAIOB.
OOmme cBoiicTBa OWOJIOTMYECKHMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaMO3aMBbIKaHUIO, TOTYIPOHUIIAEMOCTb.

Hyxneunnosesie kucnotel. JIHK u PHK. CtpoeHue HYKIEHMHOBBIX KHUCIIOT.
Hyxneotunpr. [punnun kommnementaproctu. [Ipasuno Yapradga. Crpykrypa JHK —
nBOMHAs crupainb. MecronaxoxaeHue n ouonorndeckue ¢pynknuu JIHK. Buasr PHK.
Oyukuuu PHK B knetke.

Crpoenue wmosnekyinsl AT®. Makpospruueckue cBa3u B Moiekyine ATO.
buonornueckue Qynkuun AT®. BoccTaHoBIeHHbIE NEPEHOCUYHMKH, UX (QYHKIHH B
kietke. /lpyeue wuykneozuompugpocgpamor (HT®D). CexenupoBanue JHK. Memoow
2EHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouoyiorusi: OHOXMMHYECKHE | OHO(U3UYECKHE WCCIICOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OMOMOIIEKYJ. Modenupogsanue cmpykmypsl u
@Gynkyuii 6uomonexynr u ux Kommaekcos. Komnviomepuuviii Ouzaiin u opeaHuuecKull
cunme3s OUOMONEKYl U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

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

Huarpammbel: «Pacnpenenenne XMMHYECKUX 3JIEMEHTOB B HEKHBOW MPHUPOJICY,
«Pacrnpenenenne XMMUYECKUX JIEMEHTOB B KUBOM IIPUPOJIEN.

Tabmuuet u  cxembl: «llepuomanueckas TabIUIAa XUMHUYECKUX DIEMEHTOBY,
«CtpoeHue MoJeKynbl BOJbDY, «BemectBa B coctaBe opraHusmoBy», «CTpoeHHe
MOJIeKyJibl  Oenkay, «CTpyKTyphl OelnkoBOM Mojekynb», «CTpoeHHe MOJEKYJ
yriieBosioB», «CtpoeHue Mosekyn aunuaoBy, «HykienHoBbie kucinoTe», «CTpoeHue
MOJEKYJIBI ATD».

O6opynoBaHue: XUuMHUUYECKasi TOCy1a U 000py/T0BaHHE.

JlabopaTtopnas paGora «OOHapyxeHHEe OEITKOB C TMOMOIIBIO KadeCTBEHHBIX
pEaAKLIHI.

JlaGoparopHasi padora «lccrnenoBaHue HYKJIEMHOBBIX KHUCIIOT, BBIJIEICHHBIX W3
KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne n PyHKUHMH KICTKH

Tumbl  KJIETOK:  JdyKapuoTHueckas U  mpokapuotuueckas. CTpyKTypHO-
(byHKIMOHAJIbHBIE 00pa30BaHUs KIETKH.

CrpoeHre MpOoKapHOTUYECKOW KieTkH. KieTtouHas cTeHka OakTepuil M apxei.
Oco0eHHOCTH CTPOCHHS TeTepOoTpOo(HON U aBTOTPOGHON MPOKAPUOTHUECKUX KIIETOK.
MecTo U poJib IPOKAPUOT B OMOIIEHO3AX.



Crpoenue u (PyHKIMOHUPOBAHUE 3SyKapUOTHUECKOM KieTku. Ilmazmaruueckas
meMmOpana (ruasmanemma). CTpykTypa 1uia3Matudyeckod wmemOpanbl. Tpancmopt
BEILLECTB Yepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbI (auddysus, oOneryéHHas
muddy3us), aKTUBHBIA (TMIEPBUYHBIA W  BTOPUYHBIA  aKTHUBHBIM  TPAHCIIOPT).
[Tomynponunaemocts MeMOpanbsl. PabGora HaTpwuii-KaqueBOro Hacoca. OHAOIUTO3:
MUHOLIUTO3, (arouuto3. Ok3omuTo3. Kinerounas crenka. Ctpykrypa U (QyHKIUU
KJIETOYHOM CTEHKH pacTeHUM, rpuoOoB.

Huromnazma. [urto3zons. Ilutockener. [IBmxkenwe unuroriaasmbl. OpraHoujibl
kieTkd. OpgHoMeMOpaHHBbIE OpraHoOWAbl KJIETKU: 3HAoIuiazmatudeckas cerb (JIIC),
anmapar  [ofmppku, JU30COMBI, MX cTpoeHue U (QyHkuuu. BzaumocBs3b
OJIHOMEMOpaHHBIX OpPraHouAoB kjieTku. CTpoeHHe TpaHyJISIPHOTO PETHKYIyMa.
Mexanusm nanpasnenusi 6eirxkos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX MeMOpaH. [mankuil (arpaHyssipHbBINA) SHIOMIA3MATHUYECKUA PETHUKYIYM.
Cekperopnast ¢yHkius anmapata [onbxu. Moougukayus 6enxoe 6 annapame
Tonvoorcu. Copmuposka 6enxos 6 annapame I 0n160cu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyouu pacturenbHbix kieTok. Knerounsrit cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUIBI KJIIETKH: MUTOXOHIPHH, TIACTUIIBL. [Ipoucxodcoenue
mumoxonoputi u naacmud. Cumbuocenes (K.C. Mepesxckosckuu, JI. Mapeynuc).
Crpoenrie 1 GyHKIMU MUTOXOHJpHUM W Tutactul. [lepBUyHBbIE, BTOpUYHBIE U CIIOKHbBIE
1acTuIbl GOTOCUHTE3UPYIOUINX 3YKAPUOT. XIIOPOIUIACTHI, XPOMOILIACTHI, IEHKOIIACThI
BBICIINX PACTCHUM.

HememOpannbie opranouabl kietku CrTpoeHue U (QyHKIMM HeMeMOpaHHBIX
OpraHoOUJOB KJIETKU. PubGocomel. [Ipomedscymounsvie ¢hunramernmoi. MUKpoOUIaMEHTHI.
Axmunosvie muxkpoguramenmul. MbIIICUHbIE KIETKU. AKMUHOGble KOMNOHEHmbl
HembluleyHvlx Kiemox. Mukporpyoouku. Knerounsiit nentp. CtpoeHue U JIBHKEHUE
KIYTUKOB U pecHMYeK. MukporpyOouku 1murTomnasmsel. Llentpuons.  benku,
accoyuuposantvle ¢ MUKpOQDUIAMEeHmamu u Mmukpompyoouxkamu. Momopnsie benxu.

Anpo. O6Gonouka sapa, XpOMaTHH, KapuoOIUIa3Ma, SAPBIIIKH, UX CTPOEHUE H
dbyukun. SnepHbiii 0emkoBbId MaTpuKC. [IpocTpaHCTBEHHOE PACIIOIOKEHHE XPOMOCOM
B uHTepPa3zHoM snipe. Dyxpomamun u cemepoxpomamut. berku XxpoMaTuHa — THCTOHBI.
Junamuxa si0epnoii 0obonr0uxu 6 mumose. AoepHulii mpancnopm.

Knerounsle BkmtoueHusi. CpaBHHUTENIbHAs XapaKTEPUCTHKA KJIETOK SyKapHOT
(pacTuTenbHOMU, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu

[Toptpetsr: K.C. Mepexkosckuid, JI. Maprynuc.

Tabnuuel u cxemsbl: «CTpoeHHE 3YKapUOTUUECKON KIIeTKN», « CTpOeHHE )KUBOTHOM
KJIeTkn», «CTpoeHue pacTUTENbHOU KIETKW», «CTpOEHHE MHUTOXOHIAPUN», «SIpoy,
«CTpoeHure MpOKapuOTHYECKON KIIETKIY.

O6opynoBaHue: CBETOBOM  MHKPOCKON, MHKpPOIpENnapaThl  PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIPETapaThl OaKTEPUAIbHBIX KIIETOK.

JlaGopaTopHasi padora «/3yueHne CTpOCHUS KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

IpakTuyeckas padora «3yueHne CBOMCTB KJIETOYHOU MEMOPAHBD.



JlaGopatopnasi paGora «MccienoBanue IUIa3sMoOiM3a M JIEIUIa3MOJIM3a B
PACTUTEIBHBIX KJIETKaX.

IIpakTnueckass padora «/3yueHue ABMKEHHUS LUTOIJIA3Mbl B PACTUTEIbHBIX
KJIETKaX).

Tema 6. O0OMeH BelecTB M NPpeBpalleHHe JHEPTUH B KJIeTKe

AccuMunsuus ¥ AUCCUMWIIALMS — JBE CTOPOHbI Merabonu3ma. Tumbl oOMmeHa
BELIECTB: AaBTOTPO(HBIA M TeTepOTPOPHBIA. YyacTHe KHCIOpoAa B OOMEHHBIX
nporeccax. DHepreruueckoe obecriedenue kietku: mnpespaiienne AT® B oOMEHHBIX
npoueccax. @DepMEHTAaTUBHBIM  XapakTep peakuuid KIETOYHOro  MeTaboau3Ma.
@depMeHThI, UX CTPOEHHE, CBOMCTBA M MexaHu3M zeiictBusi. Kodepmentsl. Otnnuus
(dbepMEeHTOB OT HEOPraHMYeCKHX KaTanu3aTopoB. benku-aktuBatopel U OenKu-
UHTUOUTOPHI. 3aBHCHMOCTb CKOpPOCTH (DEPMEHTATUBHBIX pPEAKIUil OT PpPa3ITUIHBIX
(bakTOpOB.

[TepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbI
u okcueeHmvllti pomocunmes y b6axmepuii. Ceemocodbuparowjue nueMeHmol U nUSMeHmbl
peakyuonnoz2o yeumpa. Pollb XjopomnacTtoB B mpouecce ¢orocuHTe3a. CBeToBas U
TeMHOBas (a3el. Pomoovixanue, Cz., Ca- u CAM-munwvt hpomocunmesa. IIpogyKTHBHOCTD
¢dorocunTeza. BrnusHue pasnuyHBIX (PAKTOPOB HA CKOPOCTh (hOTOCHMHTE3a. 3HAUCHHE
doTocuHTE3A.

XemocuHTe3. Pa3zHooOpaszue opraHu3MOB-XEMOCHHTETUKOB: HHUTPUDULKPYIOIINE
OakTepuu, Kene300aKTepuu, CepoOaKTepuHu, BOJOPOJAHBIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHbie opraHuszMbl. Bunabl Opoxenus. IIpoaykTel OpokeHHS W HX
UCTOJb30BAaHUE  YEJIOBEKOM.  AHA’pOoOHBIE  MHMKPOOPIaHU3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTUN U BO30YIUTEIIN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. JTambl HEpreTuyeckoro oobmeHa. IloaroroButenbHBIN
sTan. I mmKonu3 — 0ECKUCIOPOAHOE PACIIEIIICHUE TIIIOKO3bI.

buonornueckoe OKHCIEHWE, WM KIETOYHOE JAbIXaHWE. Poib MUTOXOHApPHI B
npoleccax Ouosiornyeckoro okucieHus. Llukamdeckue peakuuud. OKUCIUTETBHOE
dbochopunrpoBanue. Iuepeus membpanHoeo epaduenma npomonos. Cumnmez ATD:
paboma npomonnou AT@-cunmaswi. [IpeumyiiiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB
nepes aHadpOoOHBIM. I(DPEKTUBHOCTH IHEPTETHUECKOTO OOMEHa.

JdemoncTpanuun

IMoprpersr: k. Ilpuctim, K. A. Tumwupszes, C. H. Bunorpanckuii, B. A.
Ourenprapar, I[1. Mutuem, I'. A. 3aBap3uH.

Tabmuupt u cxembl: «DoToCcHUHTE3», «IHepreTuyeckuii obmen», «buocuHTe3
oenka», «Ctpoenne pepmMeHTa», « XEMOCHHTE3Y.

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

JlaGopaTtopHas padora «/3yueHne KaTaIUTUUECKOW aKTUBHOCTU (hepMEHTOB (Ha
npuMepe aMuia3bl UK KaTaia3bl)».



JlaGopaTtopuas padora «l3yuenue hepMEHTATUBHOTO paCHICTUICHUS MEPOKCHIA
BOJIOPOJIa B PACTUTENIbHBIX U KUBOTHBIX KIETKAX).

JlabopaTopHas pa6ora «CpaBHeHUE TPOIECCOB (POTOCUHTE3a U XEMOCHUHTE3a).

JlabopaTtopHas padora «CpaBHEeHHE TPOLIECCOB OPOKEHUSI U IBIXAHUSD).

Tema 7. HaciieacrBeHnas HH(popManus U peaau3anus e€é B KiIeTKe

Peakiun matpuyHoro cuHte3a. IlIpUHIMI KOMIUIEMEHTApHOCTH B peaKLUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacneactBeHHOM mHbopmanuu. ['eHeTHueckuil Ko,
ero csoicrBa. Tpanckpunuusa — marpuusslidi cuHre3 PHK. IIpuHuuner tpanckpunuu:
KOMILJIEMEHTApHOCTD, AHTUIIAPAJUIEIBHOCTb, ACUMMETPHUYHOCTb. Cospesanue
mampuynvix PHK 6 saykapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnopTHeix PHK B OuocunTesze Oenka.
YcnoBus 6uocunTteza 6enka. KogupoBanue aMuHOKHUCIOT. Pok pubocom B OMocuHTE3E
Oernka.

CogpemenHvle npeocmasieHus o cmpoenuu 2eHog. OpraHuzanus TE€HOMA Y
MPOKAPUOT U DYKApUOT. Perynsius akTUBHOCTH I'€HOB y MPOKapuoT. ['unore3a onepoHa
(®. XKaxko0, XK. Mano). Monexkynapruvie mexanuzmvl IKCnpeccuu 2eHos8 y aykapuom. Ponw
Xpomamuua 8 peeyrayuu pabomsi 2eHod. Peryisaiusi 0OMEHHBIX MPOIIECCOB B KIETKE.
Kiterounsiit romeocras.

Bupycsl — HekineTrouHble (OpMbl KH3HU W oOdMratHele mapasutbl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, pETPOBUPYCOB, OakTepuodaron. Kusnennoiui yuxn JJHK-
cooeporcawux  eupycos, PHK-codepocawux eupycos, 6baxkmepuoghacos. Obpamuas
MPAHCKPUNYus, pegepmasa, uHmezpasa.

Bupycheie 3aboneBanus uenoBeka, XKUBOTHbBIX, pactenmit. CIIN]], COVID-19,
collMajibHbIE U MEAUIIMHCKHE IPOOIEMBI.

Buoungopmamuka: unmeepayuss u anamuz 6borvuwux maccusos («bigdatay)
CMPYKMYPHLIX Ouonocudeckux oOauuvix. Hanomexwonocuu 6 o6uonozuu u meouyuHe.
IIpoepammupyemvie gyukyuu denxos. Cnocodovl 00cmasKu 1ekapcma.

JdemoHcTpanuu

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

Tabmuuet u cxembl: «buocunTes Oenkay, «['eHeTmueckuit kom», «Bupychb»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3qaHre MOACIN BUPYCay.

Tema 8. ’KusHeHHBIH UK KJIeTKH

Knerounslit nuki, ero nepuonsl u perymauusa. Marepdaza u muto3. OcoOeHHOCTH
npoleccoB, MnpoTekaromux B uHTepdasze. [loaroroBka KIETKM K  JIEJICHUIO.
[Ipecuntrernyeckuii  (MOCTMUTOTHYECKHI), CHHTCTHYECKUH ©M IOCTCHUHTETHYECKHUIN
(IpeMHUTOTUYECKUIT ) TIePHOIbI UHTEP(A3HI.

Martpuuneiii cunte3 JHK — pemmukanusa. Ilpunnuner perumkxannn  JIHK:
KOMIUIEMEHTapHOCTh, MOJYKOHCEPBATUBHBIN CHUHTE3, aHTHUNAPAJIIEIbHOCTh. MexaHusm
perumkanuu  JIHK. Xpomocombl. CtpoeHue xpomocoMm. Temomepbl M Teiaomepasa.
XpOMOCOMHBIM HAOOp KIETKM — KapuOTHM. J(MMJIOWAHBIA W TramiouJHbBIA HAOOPHI
XpoMocoM. ['oMosornyHeie XxpoMocoMsl. [10510BbIE XpOMOCOMBI.
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Henenune knetku — Muto3. CTraaud MUTO3a M MPOUCXOIAIINE B HUX IPOLIECCHI.
Tunsl MuTo3a. Kapnoknnes u mutokuHe3. buonorndyeckoe 3Ha4eHUE MUTO3A.

Perymnsmusa mutotrueckoro mukia kietku. [I[porpammupyemas kierouHast TuOens —
aronTo3.

Knerounoe smpo, Xpomocombl, (YHKIIMOHANbHAsI TE€HOMHKA. Mexanusmol
npoaughepayuu, oughgepenyuposku, cmapenus u cubenu kiemox. «L{ugpposas knemrxa» —
ouounpopmamuueckue mooenu GYHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpanmuu

Tabmuislt u  cxembl: <«OKuU3HEHHBIM LUK KIETKH», «Murto3», «CtpoeHue
xpomocomy, «Permukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpompemnaparbl: «MHTO3 B KIETKax
KOpEIIKa JTyKa».

JlabopaTopHas padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxj.

JlaGopaTtopHas padora «HabmoneHue MuTo3a B KIeTKaX KOHYMKA KOpPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpENapaTax)».

Tema 9. Ctpoenue u pyHKIIUM OPraHU3MOB

buonornyeckoe pasznooOpasue opraHu3moB. OIHOKJIETOYHBIE, KOJOHUAJIbHBIC,
MHOT'OKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH CTPOCHHUS W IKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrepun, apxew, OJHOKJIETOYHbIE TPHUObI, OJHOKJIETOYHBIE BOJOPOCIH, JIpyrue
npoTucThl. KoloHUaIbHbIE OPraHU3MBbl.

B3aumocBs3p yacteld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. Opranusm Kak enuHoe nesnoe. ['omeocras.

Tkanu pacreHuil. Tumbl pacTUTENBHBIX TKaHEHW: oOpa3oBaTenbHas, MOKPOBHAs,
MpOBOJAILIAs, OCHOBHas, MexaHudyeckas. OCOOEHHOCTH CTpOeHHs, (QYyHKUUH U
pacIoOKEeHHs TKaHEW B OpraHax pacTEHUM.

TkaHM >KUBOTHBIX M YEJIOBEKA. THUIBI >KUBOTHBIX TKAHEW: DIUTEIHAIbHASA,
COEIMHUTENIbHAS, MbllIeyHasi, HepBHass. (OCOOEHHOCTH CTpOeHUs, (QYHKOUH U
PacIONOKEHNs TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKa.

Opransl. BereratuBHble U T€HEpATUBHBIE OpPraHbl pacTeHuil. OpraHbl U CUCTEMBI
OpraHOB UBOTHBIX U yenoBeka. OyHKIIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Ttema opranu3MoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX >XUBOTHBIX. HapykHblii U BHyTpeHHUM ckener. CTpOEHHE U THIIbI
COCAMHEHUS KOCTEH.

JIBi>keHre OpraHu3MoB. JIBMI)KEHHE OJHOKJIETOYHBIX OPTaHU3MOB: amMEOOUIHOE,
XKT'YTUKOBOE, PECHUYHOE. [[BU)KEHNE MHOTOKJIETOYHBIX PACTEHUI: TPONU3Mbl U HACTHUHU.
JIBuKeHNE MHOTOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA: MBIIIEUHas cucrema. Peduiekc.
CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. IlornomieHune BOABI, YIVIEKUCIOTO ra3a M MHUHEPAIbHBIX
BEILIECTB pacTeHUsIMU. [IuTaHue >KMBOTHBIX. BHYTpHUMNOIOCTHOE W BHYTPUKIETOYHOE
nuiieBapenue. [lutanue mo3BOHOYHBIX KUBOTHBIX. OTIENbI MUIIIEBAPUTEILHOTO TPAKTA.
[IumeBapurenbHbie xkene3bl. [uneBapuTenbHas cucremMa 4ejioBeKa.
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Jlpixanue opraHu3moB. Jlpixanue pacteHuil. Jlpixanme xKuBOTHBIX. Juddysus
razoB 4epe3 IMOBEPXHOCTh KIeTKU. KokHoe napixaHue. JlpIxartesnbHass NOBEPXHOCTD.
XKabepnoe u n€royHoe apixaHue. J[pIxaHHe NO3BOHOYHBIX JKUBOTHBIX M YEJOBEKA.
OBOJIIOLIMOHHOE YCIIOKHEHHE CTPOEHUS JIETKUX MO3BOHOYHBIX KUBOTHBIX. JlpIXaTenpHas
CHUCTEMA 4YEJIOBEKAa. MeXaHu3M BEHTWIALMM JIETKUX Yy NOTUL U MIIEKOIUTAOIIMX.
Perynsauus npixanus. J{prxarenbHble 00bEMBI.

Tpancropr BemiecTB y OpraHu3moB. TpaHCIIOPTHBIE CHUCTEMBI PACTEHHUU.
Tpancnopr BewecTB y *)UBOTHBIX. KpoBeHOCHas cucreMa u €€ opransl. KpoBeHOCHas
CUCTEMa MO3BOHOYHBIX KUBOTHBIX U 4enoBeka. Cepile, KpOBEHOCHbBIE COCY/Ibl U KPOBb.
Kpyru xpoBooOpamieHus. OBOMIOLMOHHBIE YCIOXKHEHHUS CTPOCHHS KPOBEHOCHOM
CHCTEMBbI I03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryssus.

Brinenenne y opranusmoB. Beinenenue y pacteHuil. BpiaeneHue y KMBOTHBIX.
CoxparurenbHble Bakyosau. Opransl BblaesieHus. OUIbTpanus, ceKpenuss u oOpaTHOe
BCAaChIBaHWE KaK MeXaHU3Mbl pabOThl OpraHoB BblAeieHHs. CBs3b MOJOCTH Tejla C
KPOBEHOCHOW M BBIICIUTEIBLHON CHCTEMaMH. BbIfeneHre y N03BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u QyHkuuoHupoBaHue Hedpona. OOpa3oBaHHE MOYH Y
YEeJI0BEKa.

3amura y OpraHu3MOB. 3alUTa Y OJHOKJIETOUHBIX opraHu3MoB. Criopbl OakTepuit
Y LKUCThl MPOCTEHIIMX. 3alllUTa Y MHOTIOKJIETOYHbIX pacteHuil. Kytukyna. Cpencrtsa
HAaCCUBHOU U XUMHUYECKOHU 3aIUTELI. DUTOHIIUIIEI.

3amuTra y MHOIOKJIETOYHBIX XUBOTHBIX. I[TOKpOBBI M MX IPOM3BOJHBIE. 3aluTa
opranuzMa oT Oose3Held. UIMMyHHasi cuctema 4yenoBeka. KileTouHbIi M TyMOpaJIbHBIN
UMMYHUTET. BpoxaEHHbI ¥ mpHOOpeTEHHBIN crnenuduueckuii uMMyHHTET. Teopus
KJIOHaJIbHO-ceiekTuBHOr0 uMmmynutera (II. DOpmux, ®@. M. bepuer, C. Tonerasa).
BocnanurensHble OTBETHI OpraHW3MOB. Poslb BpPOKIEHHOIO MMMYHMTETa B Pa3BUTHHU
CHUCTEMHBIX 3a00JI€BaHHH.

Pazgpaxkxumocts U peryiisinus y opraHusmMoB. Pa3npaXuMOCTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucsl. PazapaxxumocTs u peryisanus y pacteHuil. PoctoBsle BemecTBa u
UX 3Ha4YCHHUE.

HepBhas cucrema u peduexrtopHas peryisius y >KUBOTHbIX. HepBHas cucrema u
e€ oThenbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CUCTEMBI y YKMBOTHBIX.
OTnensl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pediekc u pediiekropnas ayra.
be3ycioBHbIE U yCIIOBHBIE PEQIIEKCHI.

I'ymopanbpHas peryysanus 1 S9HIOKPUHHAs CUCTEMA KUBOTHBIX U 4esloBeKa. JKene3bl
SHJOKPUHHOM CHCTEMBI U UX FOPMOHBI. [[eficTBe ropMOHOB. B3auMoOCBsA3b HEpPBHOU U
SHI0KPUHHOM cucteM. ['unoranamo-runodusapHas cucrema.

JdemMoHcTpanuu

[Toptpert: U. I1. I1aBnos.

Tabmuubr u  cxembl: «OIHOKJIETOYHbIE BOJOpPOCHN», «MHOIOKJIETOYHbIE
BoAopocany, «bakrepumn», «IIpocreitmme», «Opranbl HBETKOBBIX pacTeHUN», « CHCTEMBI
OpraHoB NO3BOHOYHBIX >XUBOTHBIX», «BHyTpeHHee CTpoeHHE HACEKOMBIX», «TkaHu
pactenuit», «KopueBbie cucrems», «CrpoeHue crebns», «CTpoeHHe JIHCTOBOM
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IJIaCTUHKW», « TKaHU XKUBOTHBIX», «CkeneT yenoBeka», «lluieBapurenbHas cucreMay,
«KpoBenocHas cucrema», «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxa»,
«MpbluieyHas cuctema», «BblgenurenbHas cucreMa», «OHIOKPUHHAs —CHUCTEMay,
«Crpoenue Mpine», «MMmyHurer», «KumeunononmoctHeie», «(CxemMa MNHUTaHUS
pacrenuit», «KpoBeHOCHBIE CHUCTEMBI MO3BOHOUYHBIX YUBOTHBIX», «CTPOEHHUE THAPHI»,
«Ctpoenue mianapun», « BHyTpeHHee cTpoeHue n0kaeBoro uepss», «HepBHas cuctema
pbiO», «HepBHas cuctema narymkuny, «HepBHas cuctema npecMmbikaromuxcs», «HepBrast
cucreMa ntuiy, «HepBHas cucrema muekonurtaomuxy», «HepBHas cuctema 4enoBekay,
«Pedraexcy.

O6opynoBaHue: CBETOBOW  MHMKPOCKOI, MHMKpPOIpEnaparbl  OJHOKIETOYHBIX
OpraHu3MOB, MUKpOIpenapaTsl TKaHEW, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKHX, JKHBBIC DK3EMIUIIPhI KOMHATHBIX PACTCHUU, TepOapuu pacTeHUN pPa3HBIX
OTZEJIOB, BJIAXHBIE MpPENapaTbl >KUBOTHBIX, CKEJIEThl IIO3BOHOYHBIX, KOJUIEKIIMU
0ECTO3BOHOYHBIX JKUBOTHBIX, CKEJET YeloBeKa, OOOpyJOBaHHWE Ui JIEMOHCTPAIUU
MOYBEHHOI'0 M BO3JYIIHOTO MUTAHUS PAaCTEHUM, pacUICIUICHUs] KpaxMalia U OeJIKOB MO0J
neiictBueM (¢GepMeHTOB, 000pyJIOBaHHE JUJIsl JEMOHCTPAIlMM OIBITOB MO H3MEPEHUIO
KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeJIbHbIX ABMKEHUW, MOJEIN TOJIOBHOTO
MO3Tra pa3uYHbIX KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEH paCTEHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEH KUBOTHBIX).

JlabopatopHas padora «/3yyeHue opraHoB IBETKOBOI'O PACTEHUSD).

Tema 10. PazmHoKeHHe ¥ pa3BUTHE OPraHU3MOB

@opMbI Pa3MHOKEHUS OpraHu3MoB: Oecrojioe (BKJIOYash BEreTaTUuBHOE) U
noJioBoe. Buael 6ecrnonoro pa3MHOXKEHHUS: MOYKOBAHHE, CHOPYJSALUS, (parMeHTaIus,
KJIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBeie kieTku, win ramerel. Meio3. Ctaguu Meio3sa.
[ToBenenue xpomocoM B Meiro3e. Kpoccunroep. buonorudeckuii cMbIci Meio3za U
II0JIOBOTO Iporecca. Meno3 1 ero MecTo B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3zapoasimieBoe pasutue. I ameroreHes y KUBOTHbIX. [loynoBbie Kemne3sl.
OOpazoBanue M pa3BUTHE IMOJIOBBIX KieTOK. Cnepmatorene3 u oorenes. CrpoeHue
MOJIOBBIX KJIETOK.

OnnogorBopeHne U SMOpPHOHANBHOE  pa3BUTHE  KUBOTHBIX.  CrHocoObl
OILIOZIOTBOPEHMS: HApY>KHOE, BHyTpeHHee. [lapTrenorenes.

NHauBuyansHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpPHUOJIOrusl — HaykKa o
pa3BUTUU OPraHu3MoOB. Mopgocene3 — 00Ha u3 21asHLIX NpPodIeM IMOPUONO2UL.
Konyenyus mopgoecernos u mooenu mopgoeenesa. Cranuu 3M0Opuorenesa KUBOTHBIX (Ha
npumepe nsarymku).  JpoGmenme. Tumbsl  apoOnenus. Jemepmunuposanmnoe —u
HedepMUuHuposanuoe opoonenue. bnacmyna, munst 6aacmyn. OCoOOEHHOCTH IPOOTIEHUS
MJIEKOTIMTAIOMINX. 3apO/IbIIIEBbIC TUCTKHU (TacTpyJisiliks). 3aKiIaka OPraHOB U TKaHEe! U3
3apOJIBIIIEBBIX JIMCTKOB. B3auMMHOE BIMSHME YacTel pa3BUBAIOIIETOCS 3apOblIlia
(oMOpuoHanpHass WMHAYKIMSA). 3akjiajka IUIaHAa CTPOEHUsS >KMBOTHOTO KaK pe3yJjbTaT
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UEPApXUUYECKUX B3aMMOJICHCTBUN TEHOB. BiusHue Ha SMOpUOHAIBHOE pPa3BUTHE
Pa3IUYHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIbI.

Poct u pasButue xuBotHbIX. [locTaMOpuoHanbHbIN niepuo. Ilpsimoe u Henpsimoe
paszButHe. PazButue ¢ MeraMmop@o30oM y OeClIO3BOHOYHBIX U MMO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE MOPSIMOIO M HENPSAMOIO PAa3BUTHS, UX PACIPOCTPAHECHHUE B
npupojae. Tunel pocta )KUBOTHBIX. DAKTOPHI PETYISINUA POCTA KUBOTHBIX U YEJIOBEKA.
Craguu nocTaMOpHUOHATILHOTO PA3BUTHUS Y KUBOTHBIX U uesioBeka. [lepnoibl oHTOreHe3a
yenoBeka. CTapeHue u cMepTh Kak OMOJIOTHYECKUE TPOIIECCHI.

PasmHoxenne u pasButue pacteHuil. ['ametoputr u cmnopodpur. Meito3 B
KU3HEHHOM IIMKJe pacTeHuil. OOpa3oBaHue crop B mpoliecce Meio3a. ['ameTtorenes y
pactenuii. OIUIOAOTBOPEHUE U PA3BUTHE PACTUTENIbHBIX OpraHu3MoB. JIBoliHoe
OTUIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHHU3MBbI pETyJISIIUM OHTOTEHE3a Y PACTEHUN U dKUBOTHBIX.

JdemoncTpanuun

[Toptpetsi: C. I'. HaBamun, X. [llneman.

Tabmuupt u cxembl: «BereratuBHoe pa3mHoOkeHue», «Tumbsl Oecrosoro
pa3MHOXeHUs», «Pa3zMHOXeHHe xnamMuaoMoHanp», «Pa3MHOXeHUE  HBIJIEHBDY,
«PasmHoxkeHnue ruApb», «Meito3», «Xpomocomel», «['amerorenes», «CTpoeHue
SMLEKIJIETKU U ciepmaTo3ouaa», « OCHOBHbBIE CTauu OHTOreHe3ay, «[Ipsamoe u Henpsimoe
pa3Butue», «Pa3BuTue Maickoro xyka», «Pa3Butue capaHum», «Pa3BUTHE JISATYLIKI,
«/IBOMHOE OIJIOJIOTBOPEHHUE Y LIBETKOBBIX pPACTEHUI», « CTPOEHUE CEMSIH OJJHO/I0IbHBIX
U IBYAOJBHBIX PaCTEHUIW», « KU3HEHHBIN LIMKI MOPCKOW KammycThD», «KW3HEHHBIN LUK
Mxay, « KU3HEHHBII [IUKII NalOPOTHUKAY, « KM3HEHHBIN LIUKJI COCHBD.

O6opymoBaHue: CBETOBOM  MHUKPOCKON, MHUKpOMpenapaThl  SHIEKIETOK U
CIIEpMaTO30HUJI0B, MOJIeJIb « LIUKIT pa3BUTHS JISTYILIKW.

JlabopaTtopHast pabGora «l3yueHHe CTpPOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIpENnaparaxy».

[pakTuueckas padora «BpisiBIEHWE TPU3HAKOB CXOJACTBA  3apOJBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopHas pa6ora «CTpoeHHe OPTraHOB Pa3MHOKEHUS BBICHIUX PACTEHUID.

Tema 11. T'eHeTuka — HayKa O HACJEJICTBEHHOCTH W W3MEHYHMBOCTH
OPraHNu3MoB

Ucropust cTaHOBNEHUSI U pa3BUTUS T'€HETUKH Kak Hayku. Paboter I'. Mennens, I
ne ®puza, T. Moprana. Posb oTeuecTBeHHBIX YUEHBIX B Pa3BUTHH reHeTHKH. PaboTsr H.
K. Koseunosa, H. M. Basunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A.
Oumumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbIE TE€HETUYECKHE TOHSATUS U CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUICNIbHBIE TEHbI, AIbTCPHATUBHBIC NPU3HAKH, JOMUHAHTHBIN U PELUECCUBHBIA MPHU3HAK,
FOMO3MI0Ta, TETEPO3UroTa, YUCTas JUHUS, THUOpUAbI, TeHOTur, ¢eHoTtun. OCHOBHbIE
METO/Ibl TEHETUKH: THOPUIOTIOTUYECKUMN, ITUTOIOTUUECKUA, MOJICKYIISIPHO-TCHETUYECKHIA.

JdemoHcTpanuu
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[Toptpetsl: I'. Mengaens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. BaBuios,
A. H. benozepckuii, I'. [I. Kapneuenko, F0. A. ®wmmnuenko, H. B. Tumodeesn-
PecoBckuid.

Tabmuip! 1 cxeMbl: «MeTOoIbl TeHETHKNY», « CXEMBbI CKPEIITUBAHUS.

JlaGopaTopHasi paGoTa «/lpo3oduiia kak 00bEKT FreHETHUECKUX UCCIIETOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBoiit 3akoH MeHiens — 3aK0H €IMHO00pa3us
ruOpuIoB mepBoro nokosieHusi. IIpaBmwio nomuHupoBanus. Bropoil 3akoH Mennens —
3aKOH  pacHIeTUIeHUs] Tpu3HakoB. lluTosormyeckue OCHOBBI ~MOHOTHOPHUIHOTO
cKpeniuBaHus. ['unoresa 4ucTOTHI ramer.

AHanusupymoniee ckpernuBaHue. I[IpoMexyTO4yHbBIH XapakTep HacjeIOBaHUs.
Pacmiennenne npu3HakoB Npyu HEMOJIHOM JOMUHHPOBAHUH.

JlurnbpunHoe ckpemyBanue. Tpetuit 3akoH MeHnenss — 3aKOH HE3aBHUCHUMOTO
HacJIe0BaHUs MPU3HAKOB. L{UTOIOrHYeCKe OCHOBBI JUTHOPHIHOTO CKPEIIMBAHMS.

CuereHHoe HacnenoBanue mpu3HakoB. Paboter T. Moprana. CrernienHoe
HacCJICIOBaHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXKIy T'€HaMH. XPOMOCOMHAsl TEOPHSs
HACJICACTBEHHOCTH.

I'enetnka nona. XpOMOCOMHBIH MEXaHU3M ONpEIEICHHs Moyla. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHhIi MW TreTeporaMeTHbli 1oj. ['eHeTmyeckas
CTPYKTYpa MoJIOBbIX XpoMocoM. HacienoBanue nmpu3HakoB, CIEIUICHHBIX C MOJIOM.

['enotun xak nenoctHas cucrema. [1nelnoTponus — MHOKECTBEHHOE JIEMCTBUE TEHA.
MHOXeCTBEHHBIN AJUICIIN3M. B3aumonaericTBue HeauIeIbHBIX T€HOB.
KommnemenTtapHocts. Onucrtas. [Tonumepust.

['eHeTyeckuil KOHTPOJIb Pa3BUTHUS PACTEHUM, KMBOTHBIX M YEJIOBEKA, a TAK¥KE
(U3HOTIOTUYECKUX TPOIECCOB, MOBEACHHUSI W KOTHUTUBHBIX (PyHKOWi. ['eHeTmdeckue

MEXaHU3Mbl CHMOHMOTEHE3a, MEXaHU3Mbl B3aUMOJACHCTBHUS «XO3SIMH — IMapasut» u
«XO03MH — MHUKpoOMOM». ['eHeTMyeckue acreKkThl KOHTPOJS W W3MEHEHUS
HACJIeICTBEHHON MH(OPMAIINH B TIOKOJICHUSX KJIETOK M OPTaHU3MOB.

JdeMoHcTpanumn

IToptpetsr: I'. Menaeins, T. Mopras.

Tabmuupel u cxembl: «llepBblii u BTOpoil 3akoHbl MeHnpaens», «Tpetuil 3akoH
Menpens», «Anamusupyromee ckpemuBaHue», «HemosnHoe — nomuHHpoBaHUE»,
«CremnyieHHOE HaclieI0BaHUE MPU3HAKOB y JIpo3o¢puiby, «['eHetnka nonay, «Kapuorun
gyenoBekay, «Kapuotun napozodunsr», «Kapumotun nrTums», «MHOKECTBEHHBIH
ajuienn3mMy, «B3anMoaencTBue reHOBY.

O6opynoBaHue: MoAenb Uil JAEMOHCTpAallMM 3aKOHOB €AMHOO0Opa3us IMOpuUIOB
IIEpBOr0 IOKOJIEHUS U PACILCIUICHMs NPU3HAKOB, MOAECNb Ul JIEMOHCTPALlMM 3aKOHa
HE3aBHCHMOI'0 HACJIEAOBaHUS IPU3HAKOB, MOJEIb Uil AEMOHCTPALWH CLEIUICHHOTO
HacJleZIOBaHUs IPU3HAKOB, CBETOBOI MUKPOCKOII, MUKponpenapar: «/Ipozoduiiay.

IIpakTuyeckas padora «l3ydyenue pe3yibTaTOB MOHOTMOPHIHOTO CKPEIIUBAHUS
y Ap030(PHITB».
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IIpakTnueckas padora «/3yueHue pe3ylibTaToB TUTHOPUAHOTO CKPEIIMBAHUS Y
IPO30(HITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

BzaumopeiictBue reHotuna u - cpeiasl npu  GOpMHpOBaHUU  (EHOTHIIA.
N3menunBOoCTh npu3HAKoB. KauecTBEHHbIE M KOJIMYECTBEHHbIE NPU3HAKU. Buibl
W3MEHYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHASI.

MoaudukanmonHass  U3MeHYUBOCTb. Poiab  cpenpl B (opMUpOBaHHUU
MoM(UKAIMOHHON M3MeHunBocTH. Hopma peakumu npusHaka. BapuaumoHHBIN psia u
BapuanronHas kpusas (B. Moranncen). CoiicTBa MOau(DUKAIIMOHHON N3MEHYUBOCTH.

'enoTunuueckass wu3MeHYMBOCTh. (CBONCTBA TE€HOTUIIMYECKOW HW3MEHYMBOCTH.
Buibl reHOTUITMYECKOM M3MEHUNBOCTH: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOunatuBHas wu3MeHYMBOCTHL. MeHo3 W TOJIOBOM TMpollecC — OCHOBA
KOMOMHATUBHOW W3MeHUYMBOCTH. Poib KOMOMHATHBHOM HM3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOro pa3Hoo0pa3us B Mpeienax OAHOrO BH/IA.

MyTanroHHas ”3BMEHUYUBOCTb. Bubl MyTalnii: reHHbIE, XPOMOCOMHBIE, TECHOMHBIE.
CrnoHTaHHBIC U UHIYIUPOBAHHBIE MyTalliU. SIEpHBIC U IUTOIJIA3MATHYECKHUE MYTAIlHH.
Comarnueckue U 1nosioBble MyTauuu. [IpruunMHbl BO3HUKHOBEHHUS MyTaluil. MyTareHsl u
UX BJMSHUE HA OPraHuU3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOIO TMpoIlecca. 3aKoH
TOMOJIOTHYECKHUX PAJIOB B HacneAcTBeHHoM u3MmenunBocty (H.W. BasunoB). Buesnepnas
U3MEHYUBOCTb U HACJIEICTBEHHOCTb.

Onuzenemuxa u 3nUSEHOMUKA, PO INUSCHEMUYECKUX PaKmMOopo8 8 HACIe008aHUU
U UBMEHYUBOCNU (DEHOMUNUUECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpanumn

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

Tabmuipl 1 cxeMbl: «Busibl ”3BMeHUUBOCTHY, « MoaudukamoHHas U3MEHYUBOCTHY,
«KomOuHaTUBHAsT W3MEHYMBOCTHY», «Meio3», «OmnonoTBopeHuey, «l eHeTuueckue
3a001eBaHMs YeIoBeKay, « Bumpl MmyTaruiig.

O06opyoBaHue: )KUBbIE U TePOAPHBIE IK3EMIUISIPbl KOMHATHBIX PACTEHUM, PUCYHKH
(dboTorpadun) )KUBOTHBIX C PA3IMUYHBIMU BUJIAMH U3MEHUUBOCTH.

JlabopaTopHasi padora «lccrmenoBanne 3aKOHOMEPHOCTEH MOIU(MDHUKAIIMOHHOMN
U3MeHYUBOCTH. IlocTpoeHne BapraliMoOHHOTO psAZla U BAPUALIMOHHOW KPUBOWD.

IIpakTuyeckass  padora «MyTtaruu y  1apo3oduibl  (HA  TOTOBBIX
MUKpOIIpEenaparax)».

Tema 14. 'eHeTnKa yesr0BeKa

Kapuotun wuyenoBeka. MexayHapoaHas mporpaMma MCCIEJOBAHUS T'E€HOMa
4yesoBeka. MeToJpl M3y4YeHHUsS TeHETUKH YelIOBEeKA: T'€HEATIOTWYECKUU, ONM3HEIOBBIH,
LHUTOT€HETUYECKUM,  MOMYJSIUOHHO-CTATUCTUYECKUM,  MOJIEKYJISIPHO-T€HETUUECKHA.
CoBpemeHHoOE ONpE/ICIICHNE reHOTHIA: ITOJITHOTEHOMHO€E CEKBEHUPOBAHHE,
FEHOTUIIMpOBaHUWEe, B TOM uunciae c¢ nomombio [II[P-ananu3a. HacnencrBeHHsie
3a0oneBaHus 4YenoBeKa. ['€HHBIE W XPOMOCOMHBIE O0Je3HM delloBeka. boie3nu ¢
HACJICICTBEHHOW MPEAPacloI0KEHHOCThIO. 3HAUYEHUE MEAUIMHCKOW TE€HETUKU B
NpelOTBpAIllCHUd U JIEYeHUH TeHEeTHYecKux 3abosieBaHuil denoBeka. Meauko-

16



TEHETUYECKOE KOHCyJIbTUpoBaHUE. CTBOJOBbIE KIETKU. [IOHATHE «TE€HETHYECKOTO
rpy3a». DTHYECKHME acCHeKThl HMCCIICOBAaHWUN B OOJACTH pEJaKTUPOBAHUS TEHOMA U
CTBOJIOBBIX KJIETOK.

['enetnueckre  (QakTopbl  TMOBBIMICHHOW  YYyBCTBUTEIBHOCTHM  4YeJIOBEKA K
duznueckoMy W XHMHUYECKOMY 3arpsi3HEHUIO OKpYyXKaromieh cpeapl. [eHeTmdeckas
MPEIPACIIOIOKEHHOCTh YEIOBEKA K MATOJIOTUSIM.

JdeMoHcTpanumn

Tabmuubr u cxembl: «Kapuotunm dyenoBekay, «MeTOAbl H3Y4YEHUS T€HETHKHU
yenoBekay, «l'eHeTnueckue 3a0071€BaHUS YETIOBEKAY.

IIpakTHyeckas padora «CocTaBiieHHE U aHAJIN3 POJOCIOBHOWY.

Tema 15. Cestexkniusi OpraHusMoB

JlomecTukaliusi U celekius. 3apoXKJIeHUEe CENIeKIMU U ToMecTukanuu. Yuenue H.
N. BaBunosa o LlenTpax mpoucxoxaeHus ¥ MHOTooOpasus KyJbTypHBIX pacTeHui. Posb
CEJIEKIIMM B CO3/JIaHUM COPTOB PACTEHHMI M MOPOJ *KUBOTHbIX. COpT, mopozda, IITaMM.
3aKoH rOMOJIOTMYECKUX PSAJOB B HacieacTBeHHOW u3MeHunBoctu H. M. BaBunosa, ero
3HAYCHUE IS CeNIEKIIMOHHOM PabOTHI.

Metoasl  ceneKIMOHHOM  paboThl. VMcCKyccTBeHHBIM OTOOp: MacCOBBIM U
WHMBUIYaJIbHbIN. JTanbl KOMOUMHAIIMOHHOW ceNleKIuu. VcnbITanue npou3BoIuTeNeH mo
notoMcTBy. OTOOp 1O TE€HOTHUITY ¢ TOMOUIBIO OLIEHKH (PEHOTUIIAa MOTOMCTBA U OTOOP IO
reHOoTUMy ¢ nomoibio ananu3a JJHK.

HckyccTBeHHBIN MyTareHes3 Kak METOJ| CEJICKIIMOHHON pa®oThl. PamuannoHHb 1
XUMUYECKUN MyTareHe3 Kak HCTOYHHUK MYTAIMM y KYyJbTYpPHBIX (OpM OpPTraHU3MOB.
Hcnonb3oBanne reHOMHOTO pPEJAaKTUPOBAHUS U MeTO0B pekoMOMHaHTHbIX JIHK s
MOJIYy4YE€HUSI HCXOHOIO0 MaTeprala JJisl CEJIEKLUH.

[Tonyuenne nonurmonnoB. BuyTpuBuaoBas rubpuauzanus. biau3kopoicTBEeHHOE
CKpeuiuBaHue, uiau HUHOpuaMHr. HepoJacTBeHHOE CKpelMBaHWE, WM ayTOPHIMHT.
I'ereposuc u ero mpuuumHbl. Mcnosb3oBaHue rerepo3uca B cenekimu. OtnanéHHas
rubpuamzanus. llpeononenne Oecriogusi MEXBHUAOBBIX THOpuUnoB. JlocTmkeHus
CEJIEKLIMM PACTEHUH U )KUBOTHBIX. «3€1E€HAs PeGONOYUSN.

CoxpaHeHue M U3y4Y€HUE T'€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUH M HX
JTUKUX POAMYEH Il CO3JaHUSI HOBBIX COPTOB M THOPHUAOB CEJIbCKOXO3SHCTBEHHBIX
KyJIbTyp. M3yuenue, coxpanwenue u YNpaeieHue 2eHeMUYeCKUMU  pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMDBICIOBbIX — JCUBOMHBIX 6  Yenax  VAVYUleHUs
cywecmeylowux U Co30aHUsi HOBbIX NOPOO, JUHULU U KPOCCO8, 6 MOM HYUcie C
HNpUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHUL, NepedosviX uoet u
nepCneKmuHbIX MexHOI02Ul.

JdemMoHcTpanmuu

[Toptpersr: H. M. Basummos, WM. B. Mwnuypun, I'. /. Kapneuenko, II. IIL
Jlykwsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabmunel 1 cxembl: «L[eHTpBI MPOUCXOXKIEHUS W MHOrooOpasus KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKHUX PSJ0B B HACJIEACTBEHHONW W3MEHUYMBOCTHY,
«Metogpl cenexkiuny, «OTnanénnas rudbpuauzanusy, «MyTtareHesy.
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JlabopaTtopnas paGora «/I3ydyeHne cOpTOB KyJbTYPHBIX PAacTEHUH U MOPOX
JIOMAITHUX >KUBOTHBIX».

JlaGoparopHast padora «/3yueHrne METOAOB CEEKINHA PACTCHUI.

IIpakTuyeckas padora «lIpuBuUBKa pacTeHUI.

Ikcekypeusi «OCHOBHBIE METOJBI M JOCTUKEHUS CENEKIUN PACTEHUI U )KUBOTHBIX
(Ha CEeNneKUMOHHYIO CTaHIMIO, MJIEMEHHYIO0 (epMy, COPTOUCHBITATENbHBIA Y4YacTOK, B
TEIUTMYHOE X034 CTBO, B JIA0OPATOPUIO arPOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

Tema 16. BnorexHonorust 1 CHHTeTHYeCKast OMOJIOTHS

OOBEKThI, UCIIOJIb3YEMbIE B OMOTEXHOJIOIMH, — KIETOYHbIE U TKAHEBbIE KYJIbTYpHI,
MUKPOOPTaHU3MBI, UX XapaKTepucTuka. TpaauiimoHHass OMOTEXHOJIOTHS: XJieOoneueHue,
MOJIy4eHHE KUCJIOMOJIOYHBIX TMPOAYKTOB, BHHOJENIHE. MHUKPOOHMOIOTUYECKUN CHHTES.
OOBeKTbl MHKPOOHMONIOTHYECKHX TexHonoruid. IlpomsBoacTBO Oenka, aMHHOKHCIOT H
BUTAMHUHOB.

Co3laHre TEXHOJOTMH W MHCTPYMEHTOB IIEJICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYHPOBAHUSI T'€HOMOB C ILIE€JIbI0O IOJyYE€HHUsS OPraHW3MOB U HX KOMIIOHEHTOB,
coJiepKallliX He BCTpeYarolirecs B Ipupojie OMOCUHTETUUYECKHUE Ty TH.

Kiierounas wunxeHepus. MeToabl KydabTypbl KJIETOK M TKaHEW pacTeHUd u
#uBOTHBIX. KpnobGanku. Comatndeckass THOpUIN3AIMS U COMAaTHUYECKUNH SMOpPHOTEHES.
Hcnonp3oBanue TramiousioB B CEIEKUUU pacTeHUil. [lonyuenue MOHOKIOHANbHBIX
anmumen. Vcnonv3o6anue MOHOKIOHALHBIX U NOIUKIOHAILHLIX AHMUMeEN 8 MeOuyuHe.
NckyccTBEHHOE  OIUIOJOTBOpEHUE. PEKOHCTpPYKIMS AMLIEKIETOK M KIOHUPOBAaHUE
XKUBOTHBIX. MeTo TpaHCIUIAaHTAUMU SJep KIETOK. IexHonocuu 0300po6ieHusl,
KVIbMUGUPOBAHUSL U MUKDOKIOHANbHO20 — PA3SMHONCEHUS  CeNbCKOXO3AUCMBEHHbIX
KYI6myp.

XpoMocOoMHass M TeHHasg WHXeHepus. VCKycCcTBeHHBIM CHHTE3 Te€Ha U
koHcTpyupoBanue pexomOuHaHTHbIX JHK. Cozdanue mpanceennvix opeanusmos.
JlocTH>KeHUs U MEePCHEKTUBbI XPOMOCOMHOW M T€HHON MHXEHEPUH. DKOJOTUYECKUE U
ATHUYECKUE TPOOJIEMbI FT€HHON MHKEHEPHH.

Menuuuackue OuotexHosnoruu. IloctreHomuas mudpoBas wmeauimHa. [IL[P-
JTUarHOCTHKa. MeTaOOoJIOMHBIN aHau3, TeHOLICHTPUYECKUI aHalli3 MPOTeoMa YesIoBeKa
JUISL OLIEHKHU COCTOSIHMSA €ro 3710poBbs. Vcnosib30BaHME CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OuoummxkeHepuss g pa3paboTku  (GyHAAMEHTAIBHBIX OCHOB
MEIUIMHCKUX TEXHOJOTUM, CO3JaHUSl KOMIUIEKCHBIX TKAHEW COYETAHUEM TEXHOJIOTUHI
TpéXMEpHOTO  OWonpuHTHMHTa W ckadonauHra  AnAsd  pemieHus  3ajad
MEPCOHATU3UPOBAHHON MEJIUIIHBI.

Cozllanre BEKTOPHBIX BAKIMH C LIETbI0 0O0ecrieueHus KOMOMHUPOBAHHOM 3alllUThI
OT BO30yIuTeNeH OPBU, YCTaHOBJICHHE MOJIEKYJISIPHBIX MEXaHNU3MOB
¢ynkunonupoBanus PHK-coxgepkanmx BHpycoB, BBI3BIBAIOUIMX 0CO0O OMACHbBIE
3a001eBaHMs YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanmuu

Tabmuupl u cxembl: «lcnonb30BaHME MUKPOOPIaHU3MOB B IMPOMBIIIEH HOM
IPOU3BOJCTBEY, «KneTouHnas uHxeHepus», «['eHHast HHKEHEPUs».
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JlaGopaTopHasi paGora «/3ydyeHne 0ObeKTOB OMOTEXHOIOTHUI.

IIpakTnueckas padora «IlosyueHre MOJIOYHOKHUCIIBIX ITPOTYKTOBY.

JKekypeust  «brorexHonoruss —  BaKHEHIIas ~— IPOU3BOAUTENbHAS  CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTMYECKOE TPOU3BOJCTBO)».

11 KIIACC

Tema 1. 3apokaeHue u pa3BuTHE IBOJIONUOHHBIX NIPEACTABJICHUH B 000U

OpomounonHas Teopust Y. lapsuna. [Ipeanockuiki BOSHUKHOBEHUSI JapBUHU3MA.
JKusHb 1 HayuHas gestenbHOCTh Y. J[apBuHa.

JIBuxkyime cuibl 3BoJonMK BUAOB 1o Y. /lapBuHy (BbICOKasi MHTEHCHUBHOCTD
Pa3MHOXKEHUSI OPTaHW3MOB, HACJIEICTBEHHAs: N3MEHYMBOCTh, OOph0a 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIH OTOOD).

Odopmiienue cunternueckor teopun sBomorun (CTD). HelitpansHas teopus
sBoonnu. CoBpeMeHHast 3BOIOIMOHHAS OMOJIOTHS. 3HAUEHHE dBOJIIOIMOHHON TEOPUH B
(bopMHUpPOBAaHUU €CTECTBEHHO-HAYUYHON KapTHUHBI MUpA.

JdeMoHcTpanumn

[Toptpetsl: Apucrotens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosse,
Y. Hapsun, C. C. YUerBepukos, U. U. [lImansraysen, k. Xonneiin, /. K. benses.

Tabnmuuel u cxembl: «Cucrema >xuod npuponsl (o K. Jlunuero)», «JlectHuna
KHUBBIX cymecTB (o Jlamapky)», «Mexanu3m (HOpMUPOBAaHUS TNPUCIOCOONICHUN Yy
pacteHuil u xuBOTHbIX (mo Jlamapky)», «Kapra-cxema mapupyrta myrtemectsust Y.
HNapsuna», «Haxonku Y. Jlapsunayn, «@opmbl 00psOBI 3a cymiecTBoBaHue», «Iloposs
ronybeii», «MHorooOpasue KynbTypHbIX (opMm KamycTel», «llopombl momamHux
XKUBOTHBIX», «Cxema oOpazoBanusi HOBbIX BUIOB (mo Y. JlapBuny)», «Cxema
COOTHOILLIEHHUS JBWXXYLIUX CHJI 3BOJIOUUN», «OCHOBHBIE IOJOKEHHUSI CHUHTETHYECKOMN
TEOPUHU IBOJIIOLIUI.

Tema 2. MUKpO3IBOJIIOLHUSA U €€ pe3yabTaThl

[Tonynsuua kak odieMeHTapHas eauHuua HBOMOUUH. COBPEMEHHBIE METO]IbI
OLIEHKHM I'€HETHYECKOTO pa3HOOOpas3us U CTPYKTYphI nomyJssiiuii. 3menenue renoponaa
HNOMYJISIUUM  KaK DJIEMEHTApHOE HBOJIIOLIMOHHOE SBJIEHHE. 3aKOH T€HETUYECKOTO
paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHbIe (DAKTOPBI (IBUXKYIIIHME CHJIbI) SBOIOIUH. MyTallMOHHBIN MpoLecc.
KomOunatuBHass wu3MeHUnMBOCTh. Jlpeiid TeHOB — cCiydailHble HEHalpaBJICHHbIC
U3MEHEHUsI YacToT aiened B nomyisauusx. Oddexkt ocHoBarens. Ipgpexm
bymwuLi0uHo20 eopaviuika. CHUdMCEHUe 2eHemuyecko20 pasHooobpaszus: NpuduHsl U
cnedcmeus. Ilpossnenue sghgpexma Opetigpa 2enog 6 OONLUWUX U MATLIX HONYIAYUSX.

Murpanun. N3omsanus MOy JIALIMIM: reorpaduueckas (mpocTpaHCTBEHHAas),
Oouosioruueckas (penpoyKTHBHAS).

EctectBennpiii otO0p — HampaBmstommii  (aktop  3Bomonmu.  DPopmbl
€CTECTBEHHOI'0 otOopa: JBKYILUN, CTaOUITU3UPYIOLIHIA, pa3pbIBAOIINI
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(nm3pynrtuBHblif). IlonoBoit oTOOp. BoO3HMKHOBEHHWE U 3BOJIOLKS COLUAIBHOTO
HIOBEICHUS )KUBOTHBIX.

[Ipucnoco6ieHHOCTD OpraHu3MOB KaK pe3ynbTar MUKPOIBOJIIOLIIH.
Bo3nukHoBeHue mnpucnocobseHuit y opranusmMoB. ApoMop]o3bl M HAUOAIAINTAIUU.
[Tpumepsl npucnocoONeHui y OpraHu3MoB: Mopdonoruyeckue, (GU3NOIOTHIECKUE,
OnoxuMuieckue, nopegeHyeckne. OTHOCUTENBHOCTD MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum U cTpykKTypa. BumgooOpa3oBaHue Kak  pe3yJibTaT
MHUKposBoonnu. M3omsauus — kimoueBoil ¢akrop BumoodpazoBanus. Ilytu u crnocoOs
BH1I000pa30BaHUSA: aJJIONaTPUIYECKOE (reorpaduueckoe), CHUMITaTPUUYECKOE
(PKO0JIOTUYECKOE), «MTHOBEHHOE» (MONUIIONANU3aIus, rudopuausamnus). JIuTenbHOCTh
ABOJIFOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOPMHPOBAHHUS OHMOJIOTHYECKOTO Pa3HO00pasHsl.

Ponb sBOMtonMoHHON OuONOrMM B pa3paboTKe HAyYHBIX METOJOB COXpaHEHUs
OmopazHooOpaszusi. MUKpPOIBOMIONMS H  KOIBOJIOLMS TMapa3uTOB M HX XO35CB.
MexaHu3Mbl GOPMHPOBAHUS YCTOWYMBOCTH K AHTUOMOTHKAM H CITIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

[Toptpetsl: C. C. YeTBepukon, 3. Maiip.

Tabauup! u cxempl: «MyTannoHHAsS U3MEHYUBOCTHY, «[lomynsaunonnas cTpykrypa
Bujia», «Cxema mposiBieHus 3akoHa Xapau—BaiuOepra», «/IBwxkymiue cuiibl
IBONIOIUNY,  «OJKOJOTMYecKass  M30JSIUs  TOMyJSIIUM  ceBaHCKoW  dopenuy,
«I'eorpaduyeckass M30MSAIMS JTUCTBEHHHUIIBI CUOMPCKONM M JIMCTBEHHHUIBI JaypCKOD»,
«ITomynsMOHHBIE BOJHBI YHCICHHOCTH XHWITHUKOB M JKepTB», «Cxema IeHCTBUS
€CTeCTBEHHOro 0TOopay», «DopMbl 0OpbOBI 3a cyiecTBoBaHUEY, «HIycTpHalbHbIN
MmenanuzMy», <«Kusble wuckomnaembie», «IlOKpOBUTENbCTBEHHAsT OKpacka >KUBOTHBIXY,
«IIpemynpexmaromas  OKpacka JKUBOTHBIX», «DHU3HONOTHYECKHE  aJanTaIrlumy,
«IIpucrnoco0aeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBbHOCThY, «Kputepun Buga», « Buapr-
nBoHuKM», «CTpykTypa Buaa B npupoae», «Crocobsl BuaooOpa3oBaHUS»,
«l'eorpapuueckoe BUA000pa3oBaHHE TPEX BHUJOB JAHIBIIEH», «DKOJIOTHYECKOE
BUJ000pa3oBaHue BUAOB cUHMID, «llomumiounsl pacrenuit», «KamycTtHo-peneunbiii
ruopuI.

O6GopynoBanue: repbapuul pacTeHUM, KOJUIEKIMA HACEKOMBIX, uydesia MTUIl U
3Bepeil ¢ MpuUMepaMH Pa3IUYHBIX MPUCIOCOOJIEHUM, yydesa NTHI[ U 3Bepeil pa3HbIX
BUJIOB, repOapuu pacTeHui OJM3KUX BUIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMU.

JlaGopaTopHas padora «BrlsiBIeHHEe N3MEHUNBOCTH Y 0COOEH OJTHOTO BUIA».

JlabopaTopHasi pabora «[IpucrocoOieHus OpraHu3MOB U WX OTHOCHUTEJIbHAs
1eJIeCO00Pa3ZHOCThY.

JlaGopaTopHasi paboTa «CpaBHEHHE BUOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. MakposBoJironusi 1 eé pe3yabTaThbl

Metonbl M3ydeHUsT MaKpodBOMIOIMH. [laneoHTOIOrMYecKne METOAbl HM3y4YeHUs
sBoonuu. [lepexoansie popmbl U PpuUIOreHETUYECKUE PSABI OPTaHU3MOB.
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buoreorpadpuueckue metroasl uzydeHus sBostonuu. CpaBHeHnue ¢Guopsl U GayHbl
MaTEpPUKOB M OCTpPOBOB. buoreorpadguueckue obmactu 3emnn. Bunpbl-sHaemuku u
PEIUKTHI.

OMOPHOJIOTUYECKHE U  CPAaBHUTEIBHO-MOPGOJIOTMYECKHE METOAbl  HM3y4YeHUs
SBOJIIOLIMU. ['eHeTHYecKkne MEXaHU3Mbl DHBOJIIOLUMH OHTOI€HE3a W IOSBJICHUSA
SBOJIFOIIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M AHAJIOTWYHBIE OpraHbl. PynuMmeHTapHbIE
opraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUYECKHE, OMOXUMUYECKHE U MaTeMaTUYeCKue
METOAbl U3yUYEeHUS IBOMIOLUU. ['OMonoruunbie reHbl. COBpeMEHHBIE METO/Ibl TOCTPOCHHUS
(UITOTEHETUYECKUX IEPEBBEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIIOLINS T€HOMOB.

OO6mue 3aKOHOMEPHOCTH (TMpaBuiia) HSBOJMOUMH. [lpunyun cmeHvl GYHKYULL.
HeobOpatumocth 3BoorMK. AnantuBHAs panuainus. HepaBHOMEPHOCTh TEMIIOB
3BOJIIOLIUH.

JdemoncTpanuun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, . Mromnep, O. ['exkelns.

Tabmuubslt u  cxembl: «DWIOr€HETUYECKUM P  JOMAaANn», «APXEONMTEPUKCY,
«3Bepo3yoblie smiepb», «Crerouedansry, «Punnodurey, «CeMeHHbIE MAOPOTHUKIY,
«buoreorpapuyeckue 30Hb1 3emny, «/peiid koHTHHEHTOBY, «PenukTely, «HauampHbie
CTaauu SMOPHUOHAIBHOTO PAa3BUTHS TO3BOHOYHBIX >KUBOTHBIX», «[ OMOJOTHYHBIE U
aHAJIOTUYHBIE OpraHb», «PynIUMEHTBHI», «ATaBU3MBD, «XpPOMOCOMHBIE HaOOPbI
4yeloBeKa M ImmMIaH3e», «l 7aBHbIe — HampaBieHUs — dBoiornuny,  «OOmume
3aKOHOMEPHOCTH 3BOJIIOLIU.

O6opynoBaHue: KOJJIGKIIMM, TepOapuu, MyJSHKH  HCKOMAeMbIX  OCTAaTKOB
OpraHu3MOB, MYJISDKA TOMOJIOTMYHBIX, AHAJOTHYHBIX, PYAMMEHTapHbIX OpPraHOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. [IpoucxoxaeHue U pasBuTHE )KU3HU HA 3eMJie

Hayunble runoTe3sl IpoucXoxAeHUs KU3HU Ha 3emiie. AOMOTEeHEe3 U MaHCTIePMUSL.
JloHayuHble TIpEACTAaBICHUS O 3apOXKIEHUU KU3HM (KpeanuoHusMm). [umoresa
IIOCTOSTHHOTO CaMO3apOXJICHUs XKU3HU U €€ ompoBepxkeHue onbitamu @O. Pemm, JI.
Cnamnannanu, JI. [Tacrepa. [Iporcxoxkienre ,U3HA U aCTPOOHOIOTHSI.

OcHOBHBIE 3Tanbl HEOpraHmyeckoil sBomonuu. IlnanerapHas (reosoruyeckas)
sBOMIONMS. XUMHUYECKasi dBOMIONUS. AOUMOTEHHBI CHHTE3 OPraHMYEeCKUX BEIIECTB W3
Heopranmdeckux. OmeiTr C. Mwumiepa u I'. FOpu. OOpazoBaHue TMOJIMMEPOB U3
MoHomepoB. KoarepBarnas runore3a A. WM. Onapuna, runore3a nepBUYHOro OyJibOHA
Jx. Xonpaeitna, renetudeckas runote3a ['. Mémnepa. Pubosumer (T. Uek) u runotesa
«vupa PHK» V. T'un6epra. DopmupoBanue MeMOpaH U BOZHUKHOBEHHE MTPOTOKIIETKH.

Uctopuss 3emnu u metonbl €€ u3ydeHus. Mckomaemble OpraHUYECKHE OCTaTKH.
'eoxponosorust u e€ weronpl. OTHOcHUTENbHAass W aOCONIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHosIOrnueckas mKaua: 30Hbl, 3pbl, IEPUOIBL, FSITOXH.

Hauvanbnbie stanbl opranmuyeckoil »Bomronuu. [losiBieHHE M 3BOIOLUSA MHEPBBIX
KJIETOK. DBoionusi Metabonu3Ma. Bo3HUKHOBeHHE MepBbIX sKocucTteM. COBpeMEHHbIE
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MHUKpOOHBIE OMOIUIEHKM Kak aHajlor MepBbIX Ha 3emie coobmectB. CTpOMaTOIUTHI.
IIpoxaprOThl U 3yKapHUOTHI.

[IpoucxoxaeHue »ykapuoT (CUMOUOTEHE3). OBOJIOLMOHHOE TMPOUCXOXKIECHUE
BUpYCcOB. [IponcxoXkneHre MHOTOKJIETOYHBIX OpraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX
IpyII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE DJTambl JBOJIIOIUU BBICIIMX pacTeHuil. OcHOBHBIE apoMOpGO3bl
pactenui. Beixon pacreHuit Ha cyury. [losBiIeHME CHOPOBBIX PACTEHUM M 3aBOCBAHUE
umu cymu. CemeHHble pacteHus. [I[poncxoxaeHne IBETKOBBIX paCTEHUM.

OCHOBHBIE 3Tambl HBOJIOIUU KUBOTHOrO Mupa. OCHOBHbBIE apoMop(do3bl
KUBOTHBIX. Benpckas gayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX THUIIOB.
IlepBbie  XOpmoBble KuUBOTHbIE. JKHW3HB B BOAE. OBONIONUSA  I103BOHOYHBIX.
[Tpoucxoxnenne ampubuii u perntwivii. [IpoucxokaeHHEe MIIEKOMUTAIONINX W TITHII.
[Tpunuun kmoueBoro apomopdosza. OcBoeHHe O€ClO3BOHOYHBIMU U TO3BOHOYHBIMU
KUBOTHBIMHU CYIIIH.

Pa3BuTue u3HM Ha 3emiie 1O 3paM U MEepUoJiaM: apxei, IpOTepOo30M, MaJeo30u,
Me3030H, KaiiHo30M. OOIas xapakTepucTUKa KIMMaTa U TeoJIOTMYECKHX IpPOLIECCOB.
[losiBneHne M pacuBET XapaKTepHBIX OPraHU3MOB. YTIJIeOOpa3oBaHHE: €ro yCIOBHUS U
BJIMSTHHE HA Ta30BBINA COCTAaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHHS — OKOJOTHYECKHE KpU3HChl mnpouuioro. I[lpuuumHbl u
CIIEJICTBAA MAacCOBbIX BbIMUpaHM. COBpPEMEHHBIM OSKOJOTMYECKUH KPHU3UC, €0
ocobennoctu. [Ipobnema coxpanenus 6nopasHooOpaszust Ha 3emie.

CoBpeMeHHast cuctemMa opraHudeckoro wmupa. [lpuHnunel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIIbI OPraHU3MOB.

JdemoncTpanumn

[Hoprpersl: @. Pemu, JI. Cnamnanuanu, JI. Ilacrep, U. M. MeunuxoB, A. W.
Omnapwun, JIx. Xonnein, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmumer 1 cxembl: «Cxema ombita @. Penm», «Cxema ombita JI. Ilactepa mo
M3YUYEHHUIO camo3apoxkaeHus xu3Hm», «Cxema onbita C. Musepa, I'. FOpu», «3Otambl
HEOPraHUYECKOW HBOJIIOLMMY», «l'eoxpoHonormyeckas Imkana», «HadanpHble 3Tansl
OopraHuyeckoi sBosonum», «CxemMa 00pa30BaHUS 3YKAPHOT MYTEM CHUMOHOTrEHE3a»,
«Cucrema xuBOM mpupoab», «CTpoeHue BHpyca», «ApPOMOPQO3BI PaCTCHUN»,
«Punnoputs», «OIHOKIETOUHBIE BOJIOPOCIN», «MHOIOKIETOYHBIE BOJOPOCINY,
«Mxn», «I[lanopotaukmy, «I onoceMeHHbIe pacTeHUs», «OpraHbl IBETKOBBIX PACTEHUIY,
«CxeMa pa3BUTHS >KUBOTHOTO MHUDPa», «ApoMopdo3bl XKUBOTHBIX», «IIpocTeitmuey,
«KH111€9HOIIOJIOCTHEIEY, «ITnockue YEpBUY, «Ynenucronoruey, «PBIOBDY,
«3eMHOBOAHBIEY, «IIpecMmbikaromuecsy, «lItnuby, «Muekonuraromue», «Pa3Butue
JKU3HHU B apXEUCKOM apey, «PazButHe KU3HU B POTEPO30MCKON dpey, «Pa3BuTue Ku3Hu
B IAJICO30MCKOMN 3pe», «Pa3ButHhe XM3HM B ME3030MCKOM 3pe», «Pa3BuTve XU3HHU B
KalHO30HMCKOM 3pe», « COBpeMEHHasi CUCTEMA OPTaHUYECKOTO MUPA».

Ob6opynoBanue: repOapuu pacTeHUN pa3IMUHBIX OTAEIOB, KOJUIEKIIMA HACEKOMBIX,
BJIQ)XHbIE TMpenaparbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HIJIOKOXKHUX,
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CKEJIETBI [T03BOHOYHBIX KUBOTHBIX, Yydesa NTHULl U 3BEPEH, KOJUIEKIIMM OKaMEHEIOCTEN,
IIOJIE3HBIX UCKOMAEMBIX, MYJISDKM OPTaHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas jjaboparopHas padora «Moznenuposanue onbitoB Mmmepa—tOpu
IO H3Y4YEHHI0O a0HOre€HHOIO CHHTE3a OpPraHMYeCKUX COEIMHEHHH B IEpPBUYHOM
aTMocdeper.

JlabopaTopHasi padora «/3yueHne U OnMucaHHe UCKOMAEMBIX OCTATKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuueckass padora «V3yueHne ocCOOEHHOCTEM CTPOEHHUS PACTEHUN pa3HBIX
OTZICIIOBY.

IIpakTnueckas padora «l3yueHne ocoOeHHOCTEH CTPOEHMSI IO3BOHOUYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eJI0BeKa — aHTPOIOIeHe3

Pa3nensl u 3a1aun anTpononoruu. MeToasl aHTPOIIOJIOTHH.

CraHOBIEHME NPEJICTABICHUN O MPOUCXOXKACHUM YeIOoBeKa. Penurnosnsie
B033peHUsI. COBpEMEHHBIE HAYYHbIE TEOPHUH.

CxoncTBO 4enmoBeKa € KUBOTHBIMHA. CHCTEMATHYECKOE IOJIOKEHUE YEJIOBEKa.
CBuaeTenbcTBa CXOJCTBA YEJIOBEKA C JKUBOTHBIMHU: CpPaBHHUTEIbHO-MOp(dOoIornyeckue,
AMOPHOJIOTHYECKHUE, (PU3HNO0JIOTO-OMOXUMHUYECKUE, MoBeneHYecKkrne. OTIM4yus denoBeka
OT XKUBOTHBIX. [IpAMOXOXKIeHHE U KOMIUJIEKC CBSI3aHHBIX C HMM IpHU3HAKOB. Pa3BuTHe
TOJIOBHOT'O MO3ra M BTOPOM CUTHAJIbHOW CUCTEMBI.

JBmwxkymue cuibl ((akTopbl) AaHTPOIOreHe3a: OHOJOrHYecKHue, COIMAaJIbHbIE.
CooTHolIeHNE OMOIOTMYECKUX U COLIMAIbHBIX ()aKTOPOB B AaHTPOIIOT'€HE3E.

OcCHOBHbBIE CTaJuu aHTponoreHesa. PaHHME 4eIOBEKOOOpa3Hble OOE3bsHBI
(IpOKOHCYIIBI) U paHHUE TOHTUIBI — OOIIME MPEIKH YEIOBEKOOOpa3HbIX 00€3bsH U
Jarofeil. ABCTpPaJONMTEKH — JABYHOTME MpeAKH Jirojaeld. YenoBek yMesbli, MepBble
M3TOTOBJICHUS OpYIUH Tpyla. UeloBEeK MNPAMOXOIAIIMN W TEPBBIM BBIXOJI JIFOJIEH 3a
npenensl Adpuku. YenoBek reiaensOeprckuii — oOUMii MpeaoK HeaHJIepTaaIbCKOTo
YEJI0BEKA U YEJIOBEKA pa3yMHOT0. YenoBeK HEaHAEPTAIbCKUN KaK BUJL JIFOJEHW XOJI0IHOTO
KiauMaTa. YenoBek pa3syMHBIM COBPEMEHHOIO THIA, ACHUCOBCKUN YEIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npenenamu A¢puxu. [laneoreneruka u najaeoreHOMHUKa.

OBOJIIOLIMS  COBPEMEHHOIO 4YesjoBeKa. EcrecTBeHHBIH OTOOp B MOMYJISALUAX
yesnoBeka. MyTalMoOHHBIH nponiecc U noaumop¢usMm. IlomynsunoHHble BOJHBI, Apeid
TeHOB, MUrpanus U «3¢(HeKT OCHOBATEN B MOMYJIIIMIX COBPEMEHHOTO Y€I0BEKa.

UYenoseueckue pacel. Ilomatue o pace. bosbimme pacbl:  eBponeougHas
(eBpasmiickas), aBCTpajO-HErpoujaHasl (PKBaTOpuUajgbHas), MOHTOJOUJHAs (a3MATCKO-
aMepuKaHCcKas). BpemMs W nyTH pacceneHMs 4enoBeka IO IUiaHeTe. EQuMHCTBO
JyenoBedyeckux pac. HayuHas HecocTosiTenpbHOCTh pacu3Mma. IlpucmocoGieHHOCTh
YeJIoBEeKa K pa3HbIM yCIIOBUSM OKpY’Karollel cpenbl. BausiHue reorpaduueckoii cpeabl u
npeiia reHoB Ha MOp(HOIIOTHIo U (PU3NOJIOTUIO YETIOBEKaA.

MexIucuIuimHapHble MeToAbl B (u3ndeckoi (OMOJIOrMYecKoil) aHTPOIOIOTHH.
OBOJIFOIMOHHASL AHTPOIOJIOTHST W NAJICOAHTPOIIONOTUsS YEJIOBEUECKUX MOIYJISLUN.
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buocounanbable  HMCCIIEOBaHMUS IIPUPOABI 4esloBeKa. lMccinenoBaHue KO3BOJIIOLUU
OMOJIOrMYECKOTO U COLIMATBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpetsr: Y. dapBuH, JI. Jluku, . . Porunckui, M. M. I'epacumos.

Tabmuiel U cxembl: «MeToabsl aHTPOMOJOTHUNY, «[ OJIOBHOW MO3r YeIIOBEKay,
«YenoBekooOpa3Hbie 00€3bsIHBDY, «CKENET YeIOBEKa U CKEJIET MUMIaH3e», « Py 1uMeHTbI
U aTaBU3MbD», «/[BHXKyIlIME CUJIBI AHTPOIIOTEHE3a», « DBOJIOLMOHHOE JIPEBO YEIOBEKA,
«ABcTpamonurek», «YenoBek ymenbli», «YHenoBek NpAMOXOAUIMiD», «JleHuCOBCKUI
yenoBek» «Heangepraneupb», «KpomanboHub», «lIpeaku denoBekay, «ITambl
SBOJIIOLIMH YeJIOBEKa», «Packl uemoBekay.

O6opynoBanue: MyJsKM OKaMEHEJOCTeH, MPEAMETOB MaTepUaabHOU KYJIbTYpPbI
NPEIKOB 4YelOBeKa, penponykiuu (¢ororpadum) KapTUH ¢ MHADOIOTHYECKUMHU U
OMOJICCKUMH  CIO)KETaMHM  TMPOUCXOXKJICHMsI  4YeloBeka, ¢oTorpadu  HaXOJOK
MCKOITAEMBIX OCTATKOB UYEJIOBEKA, CKEJIET YEJIOBEKA, MOJEINb Yeperna YeloBeKa U yeperna
HIMMIAaH3€, MOJEJb KUCTH YEJOBEKA M KUCTH IIMMIIAH3€, MOJEIM Topca IpEeaKoB
YEJI0BEKA.

JlabopaTtopHas padora «/3yueHue ocoOEHHOCTEW CTPOCHHUS CKeJeTa YeJlIOoBeKa,
CBSA3aHHBIX C MPSAMOXOKICHUEM).

IIpakTHyeckas padora «/3yueHne SKOJOTUUECKUX aaNTalUil YeJIOBEKay.

Tema 6. Dxojormss — Hayka O B3aHMOOTHOUIEHUSIX OPraHU3MOB H
HAJ0PraHU3MEHHBIX CUCTEM C OKPY Kaloulei cpeaoi

3apoxxzieHrue U pa3BuTue 3kosioruu B Tpynax A. ['ymOonbara, K. @. Pynse, H. A.
CesepuioBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl U 3agaud 3KOJIOTHM.
CBs13b 3KOJIOTUU C APYTUMHU HAyKaMH.

Metoast skomoruu. IlomeBble HaOmomeHUs. OKCINEPUMEHTHI B OKOJOTHU:
IpUpPOAHbIE U JJabopaTopHble. MoenpoBaHue B AKOJIOTHMH. MOHUTOPUHT OKpY Karolen
Cpelbl: JIOKAbHBIN, PETUOHAIBHBIN U TI100aTbHBIN.

3Hau€HUE AKOJOTMYECKUX 3HAHUM IS YelIOBEeKa. DKOJOTMYECKOe MUPOBO33PEHUE
KaKk OCHOBa CBs3€H 4YeJloBeYECTBA C MNpUPOJOH. POpMUPOBAHME HKOJIOTHUYECKOU
KYJbTYPBI U DKOJIOTMYECKON I'PAMOTHOCTH HACEJICHHUS.

JdemoHcTpanuu

[ToptpeTtsi: A. I'ym6onsar, K. @. Pynse, H. A. CeBepiios, 2. I'ekkenb, A. Tencnu,
B. H. Cykaués.

Tabmumel 1 cxembl: «Pasgensl skonorum», «Metonpl 3Kojgorum», «Cxema
MOHUTOPHHIA OKPYKAIOLIEH CPEIbD).

JlabopaTopHas padora «/3yueHre METOI0B SKOJOTUUECKUX HCCIIEIOBAHUID.

Tema 7. Opranusmsl u cpeia 0OMTAHUA

Okosornyeckue (QakToppl M 3aKOHOMEpHOCTM uX aedctBus. Kiaccuduxanus
JKOJIOTMYECKUX (aKTOpOB: abuoThyeckue, OMoTHYECKHEe, aHTpororeHHele. OOume
3aKOHOMEpPHOCTH JEWUCTBUSL 3KoJorHueckux ¢akropoB. IIpaBmio mmuumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTb. DOBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHu3MBbl.
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Abuornueckue ¢akropel. CBeT Kak 3Kkojiorndyeckuil ¢akrop. [leiicTBue pasHbIX
YYaCTKOB COJIHEUHOTO CIEKTpa HAa OPraHU3Mbl. DKOJOTMYECKHE TPYMIbl PACTEHUN U
YKUBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUrHabHas poJib cBeTa. GoToneproansm.

Temneparypa kak skonorudeckuii pakrop. JleiicTBue Temmneparypbl Ha OPraHU3MBbI.
[TolikunoTepMHble M TOMOMOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHbIE
OpPTraHU3MBI.

Brnaxnocte kak okomormueckuidt  Qaktop. Ilpucmocobnenuss pacTeHUN K
nojaepxKanuio BojgHoro Oananca. Knmaccudukanus pacTeHHil MO OTHOIICHHIO K BOJE.
[IpucnocoGnenust ) KUBOTHBIX K U3BMEHEHHUIO BOJTHOTO pEXUMa.

Cpensl oOuTaHHsS OpPraHU3MOB: BOJHAsl, HA3eMHO-BO3JYIIHAs, MOYBEHHAs,
rIyOMHHAs MOJNOYBEHHAs, BHyTpUOpraHusMeHHas. OU3NKo-XUMHYECKHEe OCOOEHHOCTH
cpen obutanus opraHnu3MoB. [Ipucrnocobnenus opraHu3MOoB K KHU3HH B pa3HbIX cpeax.

buonornueckue putmbl. BHelmHue U BHyTpeHHUE PUTMBI. CyTOYHBIE U TOJUYHBIE
put™bl. [Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSM YCIOBHUM KU3HU.

XKuznennsie ¢opmel opranusmoB. [lonstue o xuzHeHHOU (opme. JKu3HEHHbIE
dopMbl  pacTeHUM: JAepeBbsl, KYCTapHUKU, KyCTapHUYKH, MHOTOJIETHUE TpPAaBhI,
onHoNeTHUE TpaBbl. JKu3HeHHBbIE (OPMBI KUBOTHBIX: THAPOOUMOHTHI, T'€OOHMOHTHI,
a’poOnoHTEI. OCOOCHHOCTH CTPOSHUS M 00pa3a KU3HU.

buotnueckue dakropsl. Buasl OMOTHYECKMX B3aMMOJICUCTBUIN: KOHKYPEHIIHS,
XUIIHUYECTBO, cuMOM03 u ero ¢opmbl. [lapasutuszm, Koomepamus, MyTyaau3M,
KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxjeOHW4ecTBO). HeTpoduueckue B3anMoaencTBus
(Tommmueckue, dopuueckue, (padpuueckue). 3HaUYCHHE OMOTUUYECKUX B3aUMOJCHCTBHI
JUIS CYIIECTBOBAaHUS OPraHU3MOB B cpelae oOutanusd. I[IpUHIMI KOHKYPEHTHOIO
UCKJIFOYCHUS.

JdemoHcTpanmuu

Tabmuupl u  cxembl: «Okojorudyeckue GakTopb», «CBETOBOM  CHEKTPY,
«OKOJIOrMYECKUE TIPYIIBl XUBOTHBIX IO OTHOLIEHUIO K CBETY», «TemaoKpoBHbIE
KUBOTHBIE»,  «XOJIOHOKPOBHBIE  >KMBOTHbIE», «Du3HOJIOrMYECKUE  aJanTaluu
KUBOTHBIX», «Cpenbl oOUTaHUSI OpraHu3MoBY», «buonornueckue putMmely, « Ku3HeHHbIE
bopMbI pacTeHui, «Ku3HeHHble (bopMBI KUBOTHBIX), «2Kkocucrema
HMIMPOKOJIMCTBEHHOIO Jeca», «ODKOCHUCTeMa XBOWHOro necay», «llemum mnuraHusy,
«XumnunuectBoy, «Ilapazutuzm», «Konkypenuus», «Cumonosy», « KommeHcammzmy.

O6opynoBanue: repoapuy paCTCHUH M )KMBOTHBIX, IPUCIIOCOOICHHBIX K BIMSHUIO
Pa3IMYHBIX 3KOJOTHYECKUX (DaKTOpoB, repOapuu CBETONIOOMBBIX, TEHEMIOOMBBIX H
TEHEBBIHOCIUBBIX PACTeHHUIl, CBETOIIOOMBBIC, TEHEIIOOMBbIE M TEHEBBIHOCIIMBbHIE
KOMHATHBIE pacTeHusi, TrepOapuu ¢ KOJJICKIMU TEeIJIOMIOOUBBIX, 3UMOCTOMKHX,
MOpPO30YCTOWYMBBIX ~pAacTEHWH, dydelna NTHI W 3Beped, repOdapuu pacTeHUil,
OTHOCALIMXCS K rurpoguram, kcepopuram, Me30(puTaM, KOMHATHbIE PACTEHUS JaHHBIX
TPy, KOJUIEKIIUU KUBOTHBIX, OOMTAIOIIUX B Pa3HbIX Cpellax, repdapuu U KOJUIEKIUU
pacTeHUd W >KUBOTHBIX, OOJAJAIOMIMX YepTaMU MPHUCIIOCOOIEHHOCTH K CE30HHBIM
U3MEHEHMSIM YCIIOBUM JKHU3HHM, TepOapuu M KOJUIEKIIMM PACTEHUH M KUBOTHBIX
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Pa3IUYHBIX KU3HEHHBIX (OPM, KOJUICKIIMU >KUBOTHBIX, YYACTBYIOIIUX B Pa3JIUYHBIX
OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHasi pabdora «BrpIsiBIIeHHE MPUCTOCOOTICHUN OPraHU3MOB K BIIHUSHHIO
CBETA.

JlaGopaTtopHas padora «BbisiBiIeHHE NMPUCTIOCOOICHUN OPraHW3MOB K BIIMSHUIO
TEMIIEPATYPhD».

JlabopaTtopHas padoTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUN U3 PAa3HBIX MECT
oOuTaHus.

Tema 8. IKkoJi0rusi BUIOB M NOMYJIAUMIA

DKOJIOTUYECKHE XapaKTEePUCTUKH momyusuuu. llomymnsius kak Ouojormyeckas
cuctema. Ponp HeomHOpogHOCTH cpenbl, (U3MYECKMX OapbepoB U OCOOCHHOCTEH
Ouosiorud BHUAOB B (OPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpPHl MOMYJISIUH.
OcHOBHBIE MOKa3aTeNd MOMYJSILUU: YUCICHHOCTb, IUIOTHOCTh, BO3pPAcTHAasl U MOJIOBAs
CTPYKTYpa, POKAaeMOCTb, IPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALIUS.

Dkosioruyeckast CTpykrypa mnomyiasiuuud. OIeHKa YHUCIEHHOCTH MOMYJISLUH.
Juunamuka monyysiqud W e€ peryiasuus. DBHOTHYeCKHil TOTEHIMaN MOMyJISIHUU.
MopenupoBanue IMHAMUKH NOMyIsiuuu. KpuBble pOCTa YHMCICHHOCTH MOIYJISIHH.
KpuBble BDKHMBaHUS. Peryssiius 4UCICHHOCTH MOMYJISAINANA: POiIbh (PAKTOPOB, 3aBUCSITNX
Y HE 3aBUCAIINX OT IJIOTHOCTH. DKOJIOTHYECKHE cTpaTerud BUjoB (- u K-ctparerun).

[Tonsitue 00 sKonoruueckoi Huie Buaa. MecrooOuranue. MHOoromepHas Mojelb
skosornueckon Humm  JDxk.M. XartumHcoHa. Pa3smepbl  OKOJOTMYECKOW  HMILH.
[ToreHumanbHas U peaqr30BaHHAS HUIIIU.

Bua kak cucrema nomysanuii. Apeansl BUIOB. BUIbl U UX )KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKHUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEACHUS W MUrpaluil KUBOTHBIX. buosorudeckue HMHBa3UHU
qy>KEpOJHBIX BUJIOB.

JdemoHncTpanumn

[Toptpert: k. Y. XaT4nHCOH.

Tabmuupl u  cxeMbl:  «OKOJOTMYECKHE  XApaKTEPUCTUKU  MOIMYJISILIHI,
«IIpocTpaHcTBeHHasi CTpyKTypa HOmyJanun», «Bo3pacTHele nmupamMuibl MOMYJISLAN,
«CkopocTh 3aceneHus TOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHuzMammu», «Mogenb
sKoJiorndeckou Humm [x. M. XatuuHcoHay.

O6opynoBanue: repdapun pacTeHUH, KOJUICKIIUH KUBOTHBIX.

JlaGopaTopHas padora «IIprucrnocobieHust CeMsiH paCTeHUH K PacCEICHUIO.

Tema 9. JkoJ10orust c0001IECTB. IKOJIOTHIECKHE CUCTEMBI.

CoobmectBa opranu3MoB. bruoiieHo3 u ero cTpykrypa. CBsi3u Mexa1y opraHu3MaMu
B OHOIIeHO3e.

OkocucreMa Kak oTkpbiTas cucreMa (A. k. Tencnn). OyHKUMOHANbHBIE OJIOKU
OpraHu3MOB B HKOCHUCTEME: MNPOAYLEHThl, KOHCYMEHTHI, peayleHThl. Tpodudeckue
ypoBHU. Tpoduueckue nenu u cetun. Abuotudeckue O610ku s3kocucteM. [10uBbI U UITBI B
skocucTemMax. KpyroBopor BelecTB ¥ MOTOK SHEPTUU B SKOCUCTEME.
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OcHOBHBIE TOKA3aTeIu 3KOCHCTEMBI. bromacca W NpoayKUHsA. DKOJOTHYECKUE
MUPAMUJIBI YUCET, ONOMACCHI U DHEPTHH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Dnykmyayuu.
HampaBneHnsle 3akOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccud. llepBuuHbie u
BTOPUYHBIE CYKIIECCMM U WX MPUYHUHBI. AHTPOIIOTEHHBIE BO3JICHCTBUS Ha CYKIIECCHUHU.
KnumakcHoe cooOuiectBo. bropaznooOpa3ue u nojHOTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTOWYUBOCTH COOOIIECTB.

[IpuponHble PKOCUCTEMBI. JKOCUCmeMbl 03Ep U pek. IKocucmemvl Mopeu u
oKeanos. Ixocucmemul myHOp, 1€Co8, Cmenet, NyCmulHb.

AHTpPOIIOTeHHbIE KOCHCTEMBI. Arposkocuctema. ArpoueHo3. Paznuuus mexmy
AHTPOIIOTEHHBIMU U MIPUPOTHBIMH SKOCUCTEMAMHU.

Ypboskocuctemsl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. ['opoackas ¢iopa u
dayna. CuHaHTpomu3amusi Tropojckol ¢ayHbl. buomornueckoe M XO35SHCTBEHHOE
3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aWMOJCHCTBHI OPraHU3MOB B
aKocHucTeMax. Poib kackaonoz2o aghghekma u 6u008-30ughuxamopos (Kirouesvlx U008) 8
@yHkyuonuposanuu sxocucmem. llepeHOC SHEPTHMM W BEIIECTB MEXAY CMEXKHBIMU
JKOCHCTEMaMH. YCTOMYMBOCTb OPraHU3MOB, IONYJSIIMH M DJKOCHCTEM B YCIOBUAX
€CTECTBEHHBIX U AaHTPONOT€HHBIX BO3JCHCTBUM.

Mexanusmol 6030eticmeus 3a2psA3HEHULl PA3HLIX MUNOE HA CYOOP2AHUIMEHHOM,
OpP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOJI02UUECKO20
HOPMUPOBAHUSL  AHMPONO2EHHO20  G030elicmeus.  MeToqooTusT ~ MOHHUTOPHHIA
€CTECTBEHHBIX M AHTPOTIOTEHHBIX YKOCUCTEM.

JdemoncTpanumn

[Toptpert: A. JIx. Tencnu.

Tabmuuel u cxeMbl: «CTpykTypa OMOILIEHO3a», «DKOCHCTEMA HIUPOKOIMCTBEHHOTO
aeca», «IKOCUCTeMa XBOWHOro Jecay, «DyHKIHMOHANIbHBIE TPYMIBl OPraHU3MOB B
skocucteMe», «KpyroBopor BemecTB B dkocucteme», «llemm muranus (mactOumiHas,
NETpUTHAsA)», «IKOJIOTUYECKass MHpaMuja 4YHucel», «IKOJIOrHYeckas MupaMuja
ouomMacce», «JKoJoruyeckas mnupamuga dHeprum», «OOpazoBanue 0OoJ0TaY,
«IlepBuunas cykueccusi», «BoccraHoBneHue neca mocie moxapa», «IKOocUcTeMa
o3epa», «ArporneHo3», «KpyroBopoT BemIeCTB U MOTOK JHEPrUUM B arpoleHo3e»,
«IIpumepsl ypOo3KoCHCTEM.

O6opynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4yuesja MTUIl U
3Bepei, repOapuu KyJbTYpPHBIX W JUKOPACTYIIMX PACTEHHM, akBapuyM Kak MOJIEJb
9KOCUCTEMBI.

IIpakTuueckasi padora «/3ydenue u onrcanue ypOO3KOCUCTEMBD.

JlabopaTtopHass paGora «l3ydeHue pasHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX SKOCHCTEMAX).

JKCKypeusi «DKCKypcusi B TUIHWYHBIM OuoreorneHos (B 1nyOpaBy, OepesHsK,
€JIbHUK, Ha CYXO0JI0JIbHBIN WM MOWMEHHBIN YT, 03€p0, 00JI0TO)».
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IKCKypeusi «OKCKypcus B arpo3KOoCHCTeMy (Ha TOJ€ WM B TEIUIMYHOE
XO034UCTBO)».

Tema 10. buocgepa — rinodajbHas IxocucTeMa

buocpepa — oOmemnnanerapnass o0onouka 3emMiM, TJe CYIIECTBYeT WU
CyILIECTBOBajia MU3Hb. Pa3BuTHe mpencraBienuit o Ouocdepe B Tpynmax . 3rocca.
Yuenue B. U. Bepnaackoro o Ouochepe. O6nactu O6uocdepst u e€ cocran. JKuoe
BEIIeCTBO OMOCchephl U ero (yHKITUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUS Ouocdeprl. OcobOeHHOCTH Ouocdepsrl Kak
robanbHOM 3KOocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopotbl
BELIECTB U OMOreoXuMHUYecKue LUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTH SBIEHUN B
ouocdepe.

3oHanpHOCTE OMOchephl. [lonsTre 0 OGuome. OCHOBHBIE OMOMBI CYIIW: TYHIPA,
XBOIHBIE Jieca, CMEIIAHHbIE M LIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, MyCTBIHU,
TPONUYECKHE Jieca, BBICOKOrOphbs. KiMMar, pacTUTENbHBIA U JKUBOTHBI MHpP OMOMOB
CYIIH.

CrpykTypa U (QYyHKIUS KUBBIX CHUCTEM, OLEHKA WX PECYpCHOrO MOTEHLHajIa U
ouochepHbIX QyHKITHH.

JdemMoHcTpanuu

[Toptpetst: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupt u cxembl: «l'eocdepsl 3emmm», «KpyroBopor azora B HpHUPOAE»,
«Kpyrosopor yraepona B npupoae», «KpyroBopor kuciopoga B - IPHUPOAE»,
«KpyroBopot Boasl B npupoze», «OcHOBHbIE OMOMBI cymin», «KiaumaTuueckue mnosica
3emnm», «Tynmpa», «Taitray, «Cwmemanubiii jecy, «lLIMPOKONTMCTBEHHBIN JIEC»,
«Crenby», «CaBanHay, «IlycteiHsay, « Tponudeckuii aec.

O6opynoBanue: repdbapun pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMHU )KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:Kamomasi cpeaa

DKOJOrMyecKrue KpU3UChl U MX NMpUYUHBI. Bo3zaeilicTBue uvenaoBeka Ha Ouocdepy.
3arpsi3HeHre BO3IYyIIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BoJaHOU cpeapl. OxpaHa
BOAHBIX pecypcoB. Pazpymenue mousbl. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIUMaTa.

AHTpPOINIOreHHOE BO3JIEHCTBUE HA PACTUTEIbHBIM M JKUBOTHBIM Mup. OxpaHa
PACTUTENILHOTO U )KMBOTHOTO MUpa. OCHOBHbIE MPUHIIUIIBI OXpaHbl Mpupoabl. KpacHbie
kauru. Ocobo oxpansiembie npupogubie tepputropun (OOIIT). boranudeckue caapl u
300JI0TMYECKHE MTAPKH.

OCHOBHBIE MPHUHIMIBl YCTOHYMBOTO PA3BUTHUSI YEJIOBEUYECTBA M MPHUPOJIBI.
PannonanbHOE MPUPOJONONB30BAHUE W COXpPAaHEHUE OMOJIOTUYECKOTO pa3zHooOpas3us
3emin. OOmme 3aKOHOMEPHOCTH TJI00ATBHBIX IKOJOTUIECKHX Kpu3nucoB. OcoOeHHOCTH
COBPEMEHHOI'0 KpU3HCA U €r0 BEPOSITHBIE MOCIEACTBHS.

Pa3BuTHE METO/OB MOHUTOPUHIA Pa3BUTHs OMACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemmnvle uccredosanus nepexooa K pecypcocbepecaroujeli U KOHKYPEeHmoCcnocooOHoll
oHepeemuke.  buonocuueckoe  pasnoobpasue u  buopecypcvl.  Hayuonanvhvie
ungopmayuoHusie cucmemvl, obecneyugaroujue 0OCMyn K UHGOpmMayuu no cOCMOSHUO
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OmOoenbHbIX 6U008 U dKkocucmem. OCHOBbI IKOPeadUNUMAYUU IKOCUCTEM U CHOCOOO08
00pbObL ¢ buonospedcoenusMuU. Pexoncmpykyus MOpCKUX u HA3eMHbIX IKOCUCTEM.
JdemoHcTpanuu
Tabauubl 1 cxembl: «3arps3HeHue atMocdeprl», «3arps3HeHue ruapochepsn»,
«3arpsizHenue mouBb», «llapHukoBeli >PdexT», «Ocod0 oxpaHseMble NPUPOIHBIC
TeppUTOpHN», « MO YIPaBIIeMOTO MUAPAY.
Ob6opynosanue: ¢otorpadpuu OXpaHsSEeMbIX pacTeHUNl U KUBOTHbIX KpacHoil KHHUTM
Poccuniickon ®@enepaunn, KpacHoi KHUTM perHoHa.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
BNOJIOI'MA HA YPOBHE CPEJJHETI'O OBILIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO  ycranaBiauBaer TpeOOBaHHS K  pe3ysbTaTaM  OCBOCHHS
0oOyYaroImMUMHCS  TIporpaMM  CpeAHero  oOmero  oOpa3oBaHMs:  JIMYHOCTHEIE,
METaInpeMETHbIE U MPEMETHBIE.

B cTpykType IMYHOCTHBIX pe3yJbTaTOB OCBOEHHS IpPOrpamMMbl IO OHOJOTUU
BbIJICJIEHBI  CJIEYIOIIME COCTaBISIOLIME: OCO3HAHME OOYYaIOIIMMHCS POCCUNCKON
IPaX/1aHCKOM MJIEHTUYHOCTU — TOTOBHOCTU K CaMOpPa3BUTHUIO, CAMOCTOSATEIBHOCTH U
CaMOOIIPEJCNICHUIO, Haauuue momuseayuu K OOydeHHIO OWOJIOTHM, yelreHanpasieHHoe
paszeumue BHYTPEHHUX YOEXKICHHH JMYHOCTH HA OCHOBE KIIOUEBBIX LEHHOCTEH H
UCTOPUYECKUX TpPaJUuLMA pa3BUTUS  OUOJOTMYECKOIO 3HAHUSA, 20MOBHOCMb U
cnocobHocmb 00YyYaroIIUXCsl PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH LEHHOCTHO-
CMBICJIOBBIMM YCTAHOBKaMH, NPHUCYIIMMH CHCTEME OHMOJOTMYECKOro o0Opa3oBaHus,
Hanu4yue npagoCco3HaAHUsi YKOJIOTUYECKONW KYJIbTYpPbI, CHOCOOHOCMU Ccmasumb LENH U
CTPOUTH )KU3HEHHBIE IJIaHbl.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHHUS MPOTPaMMBbl MO OMOJOTMU JIOCTHTAIOTCA B
€IMHCTBE YUYEeOHOHN M BOCIIUTATEIbHON JAESITEIbHOCTH B COOTBETCTBUHU € TPAJUIIMOHHBIMU
POCCUMCKUMHU  COLIMOKYJIbTYPHBIMH, MCTOPUYECKMMH M JyXOBHO-HPaBCTBEHHBIMU
LHEHHOCTSIMM, NPHUHATBIMU B OOILIECTBE MpaBWJIaMU M HOPMaMH IIOBEIECHUS U
CIOCOOCTBYIOT MPOLIECCAM CaMOIO3HAHUs, CAMOBOCIIUTAHUS U CaMOPa3BUTHUS, Pa3BUTHS
BHYTPEHHEH MO3ULIMN JMYHOCTH, MaTPUOTHU3Ma U YBAKEHUS K 3aKOHY U IPaBOMNOPAIKY,
YeJIOBEKy TpyJa U CTapuieMy MOKOJICHUIO, B3aUMHOTO YBaKEHHUs1, O0EPEKHOTO OTHOIICHHUS
K KyJbTYPHOMY HACJEAUI0 M TPaJuLMsIM MHOTOHALMOHAIBLHOrO Hapona Poccuiickoit
denepaunu, NpUPOE U OKpYKaroLIel cpere.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro mnpenMera «buonorus» IOKHBI
OoTpaxaTb  TOTOBHOCTb U  CIIOCOOHOCTh  OOYy4YarloIIHUXCS  PYKOBOACTBOBATHCS
c(OPMUPOBAHHOW  BHYTPEHHEH  MO3MLMEH  JIMYHOCTH, CHUCTEMOW  LEHHOCTHBIX
OpHUEHTALUH, TO3UTUBHBIX BHYTPEHHUX YOEXKJAEHUN, COOTBETCTBYIOIUX TPATUIIMOHHBIM
LHEHHOCTSIM POCCHUMCKOro OOILIECTBA, pacIIUpEHUE >KU3HEHHOIO OIbITa W  OIbITa

29



NEATENIbHOCTA B IPOLECCE pealu3ali OCHOBHBIX HANpPaBJICHUN BOCIUTATEIbHOU
JEATEIIbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpa:KIaHCKOT0 BOCTIMTAHNS:

c(OpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMKA OOYYaOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IPaB M OO0S3aHHOCTEW, YBa)KEHHE 3aKOHA U
IIPaBONOPSIZIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOW NEATEIHHOCTH TMPU CO3JAHUU YUeOHBIX
MIPOEKTOB, PEIICHUN YYEOHBIX M MO3HABATENIbHBIX 33]1a4, BHIIOJHEHUU OHUOJIOTMYECKHX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENEATh COOCTBEHHYIO MO3UIMIO MO0 OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOH >KU3HH U OOBSICHATD €€;

YMEHUE YYHUTHIBaTh B CBOUX JIEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIIOJIEH C pa3HbBIMU YOEXKICHHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMU U
COLMAJIBHBIM TIOJIOKECHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B IPOLIECCE COBMECTHOIO BBIMOJIHEHUS YUEOHBIX,
MIO3HABATENbHBIX M UCCIIENOBATENIBCKUX 3a]a4, YBaXKUTEJIbHOIO OTHOLICHHUS K MHEHUIO
ONIOHEHTOB NPU 00CYkIECHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJIEPIKAHNUS;

TOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOM ESITENBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS

c(OpPMUPOBAHHOCTh POCCUICKONW TpaXAAHCKOHW WIACHTUYHOCTH, IaTPHOTH3MA,
YBAXKEHHSI K CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepen PonmHOU, roppoctu 3a
CBOM Kpail, cBOW PoauHy, CBOM $A3BIK W KYyJbTYypy, NOPOIUIOE H HACTOSIIEE
MHOTOHaIlMOHAIBHOTO Hapoaa Poccuu;

LICHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEAUIO W IIAMSATHUKAM IPUPOJBI,
nocTrxeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIEHWBATH BKJIAJ POCCUUCKHUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE
OWoJOoTMY, TOHUMAHKS 3HAYEHUs OWMOJIOTWH B TIO3HAHWM 3aKOHOB TMPHUPOBI, B KH3HU
YyeJioBeKa U COBPEMEHHOTO 00I1IeCTBA;

uaeiiHas yOexJAEHHOCTh, TOTOBHOCTh K CIy)keHMIO u 3ammre OteuecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE TyXOBHBIX [IEHHOCTEW POCCUICKOr0 Hapoa;

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHUECKOTO MMOBEACHNUS;

CIOCOOHOCTh OIICHMBATh CHUTYyalldI0 W NPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHUEHTHUPYACHh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B TIOCTPOCHHUE yCTONUMBOTO OyIyIIIEro;

OTBETCTBEHHOE OTHOLICHHE K CBOMM POJUTEISAM, CO3JAaHUIO CEMBbU Ha OCHOBE
OCO3HAHHOI'O TPHUHATUS LEHHOCTEH CEMENMHOM JKM3HU B COOTBETCTBUM C TPAIULIUSIMU
Haponos Poccuy;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:
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ACTETUYECKOE OTHOIIEHHE K MHpYy, BKIIOYas HCTETUKY OblTa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUN;

MMOHUMaHUE 3MOLMOHAIIBHOTO BO3JEHCTBUS KUBOM MPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTb K CAMOBBID@)KEHHMIO B pa3HbIX BHAAX MCKYCCTBA, CTPEMIICHHE
IPOSBIIATH KAU€CTBA TBOPUECKOMN JINYHOCTH;

5) ¢usuyeckoro BocnUTAHMA, (opMHPOBaHUS KYJIbTYPbl 310POBbS M
3MOLMOHAJIBHOIO 0JIArONOTY YU

MOHMMAaHUE U pealu3alus 37J0pOBOr0 M 0Oe30macHoro odpasa >XKM3HH (340pPOBOE
MUTaHUE, COOJIIOJIEHNE TUTMEHHYECKUX IPAaBWII M HOPM, COATaHCHUPOBAHHBIA PEKUM
3aHATUN U OTABIXA, pEryJsipHas (uznyeckass akTUBHOCTB), OEpeXHOI0, OTBETCTBEHHOI'O
U KOMIIETEHTHOI'O OTHOIIEHHS K COOCTBEHHOMY (HU3NYECKOMY M ICUXHYECKOMY
310POBBIO;

NOHMMaHHUE LIEHHOCTU MpaBWJI UHAMBUAYAIbHOIO M KOJJIEKTUBHOTO OE30IAaCHOTO
NOBEACHMS B CUTYyaLUAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOAEH;

OCO3HAaHUE TIOCJTEICTBUH U HENPUATHS BPEAHBIX MPHUBBIYEK (YIOTPEOICHHS
AJIKOT0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/ly, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPYI0JII00HE;

FOTOBHOCTb K AKTUBHOM JICITEIIBHOCTH TEXHOJIOTMYECKOM M  COLMAIbHOMI
HaMpaBJIeHHOCTH, CIIOCOOHOCTh WHUIMHPOBATh, IJIAHUPOBATb M CAMOCTOSATEIBHO
BBIIIOJIHATB TAKYIO JESATEIBHOCTD;

UHTEpPEC K pa3nu4HbIM cdepaM MNpodecCHOHATBHON AEsTeNIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BbIOOP Oynayied nmpodeccuu U pean30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKECHUH
BCEU KM3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA :

9KOJIOTHYECKH 11€1ec000pa3HOe OTHOLIEHHE K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHNUS;

HOBBIIIEHHE  YPOBHS  JKOJIOTUYECKOW  KYJbTYphl:  NPHOOpETEeHHE  OIbITa
IUTAHUPOBAHUS MOCTYNKOB M OLIEHKHM MX BO3MOJKHBIX IOCJEICTBUUA ISl OKpYXKarolen
Cpenbl;

OCO3HAHUE II00ATBFHOrO XapaKTepa FKOJIOTUYECKUX MPOOJIeM U IyTel UX pelIeHMs;

CHOCOOHOCTh HCIONIB30BaTh MPUOOpETaeMble PU M3YYCHUU OMOJNIOTUM 3HAHUS U
YMEHUS NPU PEIICHUU MpoOJieM, CBA3aHHBIX C PAIlMOHAJIbHBIM MPUPOIOINOIH30BAHUEM
(coburo1eHue MpaBuIl MOBEJICHUS B PUPO/IE, HAIIPABICHHBIX HA COXpPaHEHHE PaBHOBECHS
B DKOCHCTEMAX, OXpaHy BUJIOB, IKOCHCTEM, OHOC(ephl);

AKTUBHOE HENpUATHE JCUCTBUM, NPUHOCALIUMX BPEI OKPYKAIOIIEW IPUPOIHON
cpele, YMEHHE NPOTHO3UPOBATh HEOJArONpUATHBIE HSKOJIOTMYECKHE IOCIEICTBUS
IPEANPUHUMAEMBIX IEUCTBUHI U IIPENOTBPALATh UX;

HaJM4MUe Pa3BUTOTO HKOJOTMYECKOrO MBIIUIEHUS, 3KOJIOTMYECKONW KYJbTYpHI,
OMbITA JEATEIBHOCTU HKOJIOIMYECKON HaIPaBICHHOCTH, YMEHMS PYKOBOACTBOBATHCS
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UMU B TIO3HABATEJIbHOW, KOMMYHHMKAaTHBHOM M COLMAJILHOW MPAaKTHKE, TOTOBHOCTU K
YYaCTHIO B PAKTHUYECKOH JESITEIbHOCTH S3KOJOTHYECKOM HANPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TO3HAHMS:

c(hOpMHPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YWTATENbCKOM KYyJIbTYpbl Kak CpeiCTBa
B3aMMOJICHCTBUS MEXY JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHWEe crhenuUKd OHOJIOTMM KaK HayKd, OCO3HaHUS €€ poJlid B
GbopMHUpPOBAaHUHM  PALMOHAIBHOIO HAY4YHOTO  MBIIUICHUS, CO3JaHUU  IEJOCTHOTO
npecTaBieHus: 00 OKPY’KaroleM MUpPE KakK O €IMHCTBE MPUPOJIbI, YeIOBEKa U 00IIECTBa,
B TIO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEW U pEUIeHUH MpoOJeM COXpaHEHUS
IPUPOJAHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTHM OWOJIOTMM JJIsI COBPEMEHHOM IMBHJIM3AIUU:
o0OecrieueHUsT HOBOTO YPOBHS pa3BUTUS MEAMIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUN, CHOCOOHBIX pEelIaTh PEeCypcHble MPOOJIeMbl Pa3BUTHS UYEIOBEUECTBA,
MOWCKa MyTeH BBIXOAA U3 THOOATBHBIX HKOJOTMYECKMX TMpoljaeM U olecreyeHus
nepexosa K YCTOMYMBOMY pa3BUTHIO, PAIlMOHAJIBLHOMY HCIIOJIB30BAHUIO HPHUPOIHBIX
pecypcoB U (pOPMUPOBAHUIO HOBBIX CTaHJIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJOTUYECKUX 3HAHUM B LIESAX TMOBBIIICHUS
oOmmielt KyJIbTypbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTu
(YHKUMOHAIBHOM TPaMOTHOCTH  OOyuwaromuxcsi, (QopMupyeModl M0pu HU3yYEHHUH
OHOJIOTHH,

IIOHUMAHUE CYLIHOCTH METOJIOB II03HAHUS, MCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MCIIOJB30BATh TMOJy4YaeMble 3HAHMS I aHAIW3a U OOBSICHEHUS
SBJIGHUN OKPY’KAIOIIET0 MHpa M MPOUCXOISAIIMX B HEM H3MEHEHHI, yMEHUE JAeNaTh
00OCHOBaHHbIC 3aKJIFOUEHUs] Ha OCHOBE HAyYHBIX (PAKTOB M HMMEIOIIUXCA JNAHHBIX C
LEJbI0 MOJIyYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIbHO UCIIOIB30BaTh OMOJIOTUYECKHE 3HAHMS IJISl PeLIECHUs
npo0JieM B peabHBIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME IIEHHOCTH HAay4YHOW JIeATENbHOCTH, TOTOBHOCTb OCYILIECTBISATh
MPOEKTHYIO U UCCIIEI0OBATENbCKYIO ACSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIE;

TOTOBHOCTh M CIIOCOOHOCThH K HEMPEPHIBHOMY 00pa30BaHHUIO M CaMOOOpPa30BaHUIO,
K aKTHUBHOMY TOJYYEHHIO HOBBIX 3HAHWW MO OMOJOTHMH B COOTBETCTBHUHU C KU3HEHHBIMU
MOTPEOHOCTAMH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUs YyueOHoro rmpeamera «buonorus»
BKJIFOYAIOT:  3HAYUMbIe Uil  (OPMHPOBAHUS  MHUPOBO33PEHUS  OOYYArOIIMXCS
MEXIUCHUIUTMHAPHBIE  (MEXIpeaIMEeTHbIe) OOIeHayuHble TOHATHSA, OTpa)Karollue
IEJIOCTHOCTh HAyYHON KapTHUHBI MHUpa U CHEHU(PUKY METOJO0B MO3HAHUS, UCIIOJIb3yEMbIX

32



B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBIECHUE, MPOIECC, CHUCTeMa, HAyYHBIN
dakT, TPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBAHUE,
HaO0JII0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbIE YUEOHbIE AEHCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE, pEryJsTUBHBIE), obecreynBaroiye
dbopmupoBanue (QYHKIMOHATBHOW TPAaMOTHOCTH U  CONHMAIBHONH  KOMIIETCHIIUU
00yyYaroIuxcs; CIOCOOHOCTh o0yyJaromuxcs WCII0JIh30BATh OCBOCHHBIE
MEXIUCIMUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W YHHBEpCalbHbIE Yy4eOHbIE
JICUCTBHUSI B II03HABATEIILHON U COLUAIIBHOM ITPAKTHUKE.

B pesynbrate u3ydyeHusi OMOJIOTMM Ha YPOBHE CpEIHEro oOIIero oO0pa3oBaHUS Y
oOyyaromierocsi OyayT chopMupoBaHbl TMO3HABaTEJIbHbIE YHHUBEPCAJIbHbIE Yy4YEOHbIE
NENCTBUSL, KOMMYHHUKATUBHbIE YHUBEpCaJbHbIe YydeOHBbIE [EHCTBUSA, pPETYJSITUBHBIC
yHHUBEpCaIbHbIE Y4eOHbIC IeUCTBHUS, COBMECTHAS IS TEILHOCTb.

MeranpenMeTHble  pe3yJibTaThl  OCBOEHHUS IMPOTPAaMMbl  CPEHEro  OOIIero
o0OpazoBaHus JOJKHBI OTPAKATh:

OBJaeHne yHUBEPCAJbHBIMHI Y4eOHBIMH MO3HABATEJIbHBIMU AeHCTBUSIMU:

1) 6a3oBble JJIOTHYECKHUE TeHCTBHUS:

CaMOCTOATEIbHO (HOPMYITUPOBATH U AKTyaIU3UpPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIO0JIb30BaTh MPU OCBOCHUM 3HAHUN MPHUEMBI JJOTUYECKOTO MBILUICHHS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Ki1accuukaimu, o0001IeHN s ), paCKPbIBATh CMBICT OMOJIOTUYECKUX
NOHATUN (BBIIETATh HUX XapaKTepHble NPU3HAKW, YCTAaHABIMBAaTh CBSI3U C JPYTUMHU
TIOHATUSIMU);

OTIPENEeNSTh 1IeNIU IeATEeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS,
COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTH C MOCTABICHHBIMU 1IEJISIMU;

WCITOJIB30BaTh OMOIOTMYECKIE MIOHATHS U1 OOBSICHCHUS ()aKTOB U SIBJICHHUH KUBOU
IPUPOABL;

CTPOUTH JIOTHYECKHUE pacCyKICHHs (MHIYKTHUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTHUH),
BBISIBJISITh  3aKOHOMEPHOCTH W NPOTHUBOPEYHST B PACCMATPUBAEMBIX SIBICHUSX,
(bopMyAHpPOBaTH BBIBOJIbI U 3aKIFOUYCHHUS;

INPUMEHSATh CXEMHO-MOJIEIbHBIE CPEICTBA [JIsi NPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOUICHWU B M3y4YaeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUId
Pa3HOTO POJia, BBISIBICHHBIX B PA3IUYHBIX MHPOPMALIMOHHBIX HCTOYHHUKAX;

pazpabaTpiBaTh IUIAH pEIICHUs MpoOJeMbl C Y4€TOM aHaiM3a HMEIOIIUXCS
MaTepUalibHbIX U HEMATEePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCTb, OIICHMBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIIEHUBATh PUCKHU TOCIEACTBUN N€ITETbHOCTH,

KOOPJIMHUPOBATh W BBIMIOJIHATh PA0OTy B YCIOBUSX PEaTbHOTO, BUPTYyAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTUBHOE MBIILICHUE TIPU PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BblIe HCCIeI0BaTeIbCKUE NeiiCTBUS:

BJa/IETh HABbIKAMHU Y4e€OHO-HCCIEI0BATEIbCKOM M MPOEKTHOM J1eATEIbHOCTH,
HaBbIKaMU pa3pelieHus mpoodieM, COCOOHOCThI0O U TOTOBHOCTBIO K CAMOCTOSITENIbBHOMY
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MOUCKY METOJIOB PELIeHUs TNPaKTUYECKUX 3ajjad, MPUMEHEHHUIO DPA3JIMYHBIX METO/0B
NO3HAHMUS;

MCTIOJTb30BATh PA3JIMYHBIE BUABI JEATEILHOCTH MO TOJTYYCHHIO HOBOTO 3HAHHS, €TO
UHTEpIpEeTaIuy, NpeoOpa30BaHUI0 U MPUMEHEHHUIO B YUEOHBIX CUTYalUsX, B TOM YHCIIE
IPU CO3/1aHUHU YUEOHBIX M COIIMATILHBIX MMPOEKTOB;

dopMupOBaTh HAYYHBIH THI MBIIUICHUS, BIAAETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METO/IAMH;

CTaBUTb U  (QOpMyIHpoBaTh COOCTBEHHBbIE 3aJadyd B  0Opa30BaTENIbHOM
JESITETFHOCTH M KU3HEHHBIX CUTYaIINsX;

BBISIBJISITh IPUYUHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UPOBATh 3aJ]1ady, BBIIBUTATh
runoTesy e€ pelieHusi, HaXOAUTh aprYMEHTHI JJIs I0Ka3aTelIbCTBA CBOUX YTBEPIKICHUM,
3aJ1aBaTh MMApaMETPhl U KPUTEPHUH PEILCHIS,;

aHAIM3UPOBATH TOJYYEHHbIE B XOJ€ PEIICHMs 3a/laydl Pe3yJbTaTbl, KPUTHUECKU
OLIEHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

JlaBaTh OI[CHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh IPUOOPETEHHBIH OTIBIT;

OCYIIECTBIIATH IIEJICHANPABICHHBIN MMOMCK TIEPEHOCa CPEJCTB U CIIOCOOOB ACHCTBUS
B IpO(eCcCUOHANBHYIO Cpey;

yMETb TIEPEHOCHTh 3HAHHUS B TIO3HABATEIBHYI0O U MPAKTUYECKYIO OOJIACTH
KHU3HEACATEITHHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE MJIEH, NIPEAJIaraTh OPUTMHAIBHBIE TIOJXO0/IbI M PELICHHUs, CTABUTh
MpoOJIEMBI U 3a]1a49H, TOTYCKAIOIINE aJbTePHATHBHBIC PEIICHNUS.

3) pabora ¢ undgopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHKAX HHQOpMAIuu (TEKCTe Y4eOHOTO
MOoCOOHsI, HAYYHO-TIOMYJIIPHON JTUTEpaType, ONOIIOTUYECKUX CIIOBAPAX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JAaHHbIX, B IHTepHeTe), aHanu3upoBaTh MHGOPMALIUIO PA3TUYHBIX
BUZOB U (OpM TMpeAcTaBiIeHHs, KPUTHUECKU OIICHHBATh €€ JOCTOBEPHOCTh U
HENIPOTHBOPEYNUBOCTD;

(dbopMyIHpOBaThH 3aIPOCHl U MPUMEHSATH PA3JIMYHBIE METO/IbI IIPU MOUCKE U O0TOOpE
O6uonornyeckoit nHPpoOpMaIu, HeOOXOAUMON I BHIIOTHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HWCHOJB30BaHHA  MH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJbTYpY aKTUBHOIO HCIIOJIb30BAHUS Pa3IMYHBIX
HOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMANIBHYIO (POpPMY MpeAcTaBICHHUS OHOIOTHYECKOM
uHpopMaluu (cxembl, TpaduKH, JTUarpaMMbl, TaOJIULbI, PUCYHKHU U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJICTBA MPHU paboTe ¢ OMOIOrHYECKON
nHpOpMaIMel: MPUMEHATh XUMHUYECKHe, (U3MYECKMe W MaTeMaTHYeCKhe 3HAKu U
CHUMBOJIBI, POopMyIIbl, a00pEeBUATYpPY, HOMEHKIIATYPY, UCIOJIb30BaTh U MPE0OPa30BLIBATH
3HAKOBO-CHUMBOJMYECKUE CPECTBA HATJISIAHOCTH;

BJaJIeTh HAaBBIKAMHU PACIO3HABAaHUS M 3alIUTHl MH(pOpMaLWU, WHOOPMAITMOHHON
0€30MacHOCTHU JIMYHOCTH.

OBiaeHne yHUBEPCAJbHBIMH KOMMYHUKATUBHBIMHU 1eHCTBUSIMU:
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1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAIMM BO BCEX cepax KU3HU, aKTHBHO Y4acCTBOBATh B
JUaJIore WK JUCKYCCUH IO CYIIECTBY 0OCYXJ1aeMoil TeMbl (YMEHHE 3a]1aBaTh BOMPOCHI,
BBICKA3bIBATh CYXJEHUSI OTHOCUTENIBHO BBINOJIHEHUS MPEIaraéMou 3a1auu, yUYUThIBaTh
WHTEPECHI U COrIaCOBAaHHOCTh MO3ULIUNA JPYTUX YYaCTHUKOB JUAIOra WM TUCKYCCHH);

pacno3HaBaTh  HeBepOajbHbIE CpelncTBa  OOLIEHUS, [OHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CUTYallUid, YMETh
CMSTYaTh KOH(DIUKTHI U BECTH IEPETOBOPHIL;

BJIAJETh pa3IMYHBIMU cHoco0amMu OOIIEHHs U B3aUMOJEHCTBHUS, MOHHUMATh
HaMEpeHUs IPYTuX JIoAeH, MPOSBIATh YBAXHUTEIbHOE OTHOILIEHHWE K COOECEIHHUKY U B
KOppEeKTHOM (hopme (popMyITUpOBATH CBOM BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHHSI C UCIIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB.

2) cOBMeCTHAsI IeSI TeIbHOCTh:

MOHUMATh ¥ UCTOJIL30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUIYaTbHOU PaOOTHI
IIPU PEIICHUH OMOJIOTMYECKON MpoOIeMbl, 000OCHOBBIBATH HEOOXOIUMOCTh TPUMEHEHHUS
rpynmnoBsiX (GOpM B3aUMOJICHCTBUSA NP pELICHUN Y4eOHOH 3a1a4uu;

BbIOMpPATh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBHI € YUETOM OOIKMX UHTEPECOB
¥ BO3MOXKHOCTEH Ka)J0r0 WieHa KOJIEKTHBA;

NPUHUMATH L€ COBMECTHOMN AESATEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHHUPOBATH
JIEHUCTBUA 110 €€ NOCTHKEHMIO: COCTABIIATH IUIAH JEUCTBUH, PACIIPENEIATh POJIU C YYETOM
MHEHHUH yYaCTHUKOB, 00CYK/1aTh Pe3yJbTaThl COBMECTHOM pabOThI;

OLICHMBATh Kaye€CTBO CBOETO BKJa/Ja M KaXJOTO Y4YaCTHMKAa KOMaHIbl B OOLIUit
pe3yIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb  HOBbIE  IPOEKThl, OLEHUBAaTh WJEU C I[O3ULIHUKA  HOBU3HBI,
OPUTMHAJIBHOCTHU, TPAKTUYECKOW 3HAYMMOCTH;

OCYLIECTBIIATh MTO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3JINYHBIX CUTyaLUsX,
MPOSIBIISTH TBOPUECTBO U BOOOpAKEHUE, OBITH MHUITMATHBHBIM.

OBJiageHre yHUBEPCAJbHBIMH PEryJIATHBHBIMH 1efiCTBUSIMM:

1) camoopranu3amms:

MCII0JIb30BaTh OMOJIOTMYECKUE 3HAHMS JJISl BBISBICHUS MPOOJIEM U UX PEIICHUS B
KU3HEHHBIX U yUY€OHBIX CUTYalUsX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM IIeJIEBbIE U CMBICIIOBBIC YCTAHOBKH B
CBOMX JEHCTBUAX U MOCTYIIKAaX MO OTHOUIEHUIO K >KMBOM MPHUPOJE, CBOEMY 3/10POBbIO U
3JI0POBBIO OKPY KAIOIIHX;

CaMOCTOSITEJIbHO ~ OCYIIECTBIJISITH  [IO3HABATEIbHYIO JIESITEIBHOCTb, BBISBISATH
npoOJemMbl, CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIC 3a7adud B 0OOpa3oBaTEIbHOU
NESATETbHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO COCTaBJIATh IUIAH pEUIEHUs MpoOJjeMbl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEIOUYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIIHSIM;

pacHIMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUN;
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JieNlaTh OCO3HAaHHBIK BHIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO U IPOSBICHUIO LIMPOKOW 3PYIUIMHM B Pa3HBIX
o0nacTsAX 3HAHUH, TOCTOSIHHO TOBBIIIATE CBOM OOpPa30BaTENbHBIM M KYyJIbTYpPHBIN
YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTb OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JCATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISAM;

BJIAJIeTh HaBbIKAMM I103HABATEJIbHON pe(IeKCUH KaKk OCO3HAHUS COBEpLIAeMbIX
NEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB M OCHOBAaHUM, MCIOJb30BAThH
npuéMbl peQIIeKCHH IJIs1 OLIEHKH CUTYaIlH, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEUICHMS 110 UX CHHKEHUIO;

OpUHUMAaThb MOTHBBl M apryMEHThl JpYrMX IIpU aHAJIW3E€ PE3YJIbTaTOB
NEeATEIbHOCTH;

3) npuHsiTHE CeOsl U IPYrUX:

OPUHUMATh ce0s1, MOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHAMAaThb MOTHBBI W aApPryMEHTBl JAPYIMX IIpH aHaIu3€ pPe3yJbTaToB
NEATEIBbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYIUX HA OLINOKY;

pa3BHUBATh CIOCOOHOCTH MOHUMATh MHP C MO3UIUH JIPYTOro YeIOBEKa.
HNPEIMETHBIE PE3YJIbTATbHI

[IpeameTHbIE pe3yNbTaThl OCBOCHUS COJIEp KaHUsI yueOHOro npenmMera «bruonorusy
Ha yriyOJI€HHOM ypOBHE OPHEHTHPOBAHBI Ha obecrieueHUE MPOQPMILHOTO OO0ydYeHHS
oOyyvaromuxcs Ouosornd. OHU BKIIIOYAIOT: crHelupuUeckue A OHOJOTMU Hay4dHbIE
3HaHHUS, YMEHHA U CHOCOObI JEHWCTBHI 1O OCBOCHHIO, WHTEPHpPETAlUd U
npeoOpa3oBaHUIO 3HAHUM, BUJBI NIEATEIHHOCTH MO TMOJYYEHUIO HOBBIX 3HAHMA U UX
MPUMEHEHHUIO B PA3NIMYHBIX YYEOHBIX, a TaKKE B PEAJTbHBIX XKU3HEHHBIX CUTYyallUsX.
[IpeameTHbIe pe3yIbTaThl IPEACTABIICHBI 110 TOAAM U3yUYEHUS.

[IpeameTHbIe pe3yabTaThl OCBOEHUS ydeOHoro npeamera «buonorus» B 10 knacce
JOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE M POJU OMOJIOTHM B CUCTEME €CTECTBEHHBIX
HayK, B (pOPMHUPOBAHUHM €CTECTBEHHO-HAYYHON KapTUHBI MHUpA, B MO3HAHUU 3aKOHOB
MPUPOABl W PEIICHHH MPOOJIEM palMOHAIBLHOTO MPUPOJIOINOJIb30BAHUS, O BKIIAJE
POCCUNCKHUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIQJICHUE  CHCTEeMOW  OWOJIOTMYECKHUX  3HAHMHA,  KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAIONNE OMOJOTUYECKUE TEPMUHBI U TOHATHS (JKW3HB, KJIETKA, OPTaHH3M,
MeTaboJIM3M, TOMEOCTa3, CaMOpEryJyslus, CaMOBOCHPOU3BEACHUE, HACIEIACTBEHHOCTb,
U3MEHUYMBOCTh, POCT W pa3BUTHE), OuoOJNOrMueckre Teopuu (kietouyHas Tteopust T.
[[IBanna, M. Ilneiinena, P. BupxoBa, XpoMOCOMHas TeOpusl HACIEACTBEHHOCTH 1.
Moprana), yuenuss (H. 1. BaBunoBa — o 1eHTpax MHOTO0Opa3vs U MPOUCXOXKICHUS
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KyJIbTYPHBIX pacTeHMil), 3aKOHBl (eAUHOOOpa3us TOTOMKOB TIEPBOIO IOKOJEHUS,
pacuierieHus, 4YHCTOThI TraMeT, He3aBUCMMOro HaciemoBanusi [. Mengens,
TOMOJIOTHYECKHUX PSAIOB B HaciencTBeHHOM n3menunBoctd H. . BaBuioBa), mpuHIUIIBI
(KOMIJIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHMS, MCIOJIb3YEMbIX B
OMOJIOTUYECKUX UCCIICIOBAHUSIX KUBBIX OOBEKTOB (OMUCAaHUE, U3MEpPEHUE, HAOII0ICHHE,
IKCTIIEPUMEHT);

YMEHUE BBIJCIATh CYIIECTBCHHBIC TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapHoOT, OAHOKIIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHCJIC OaKTepHUiA,
rpu0OB, pPACTEHUM, XUBOTHBIX M YENOBEKa, CTPOCHUS OPTraHOB U CHUCTEM OpPraHOB
pacTeHull, >XKMUBOTHBIX, YEJOBEKAa, IMPOIECCOB >KU3HEACSITENLHOCTH, MPOTEKAIOIIUX B
OpraHW3Max pPACTCHHH, >KUBOTHBIX M YEJOBEKa, OMOJIOTMYECKHUX IPOIECCOB: OOMEHa
BeIIECTB (MeTabonu3M), TIpPEBpallleHUs JSHEPruu, OpOoXKEeHUs, aBTOTPOYHOrO U
reTepoTpoHOTO THUIIOB MHUTaHUSA, (POTOCMHTE3a M XEMOCHHTE3a, MHTO03a, MeHo03a,
ramMeToreHe3a, dMOpUOTEHE3a, MOCTIMOPHOHAIILHOTO  Pa3BUTHS, Pa3MHOKCHUSA,
WHIAVBUIYaJbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aMMOJCHCTBUS TCHOB,
reTepo3rca, UICKyCCTBEHHOTO 0TOOPa;

YMEHUE YyCTAHABJIMBATH B3aMMOCBSI3M MEXAY OPraHOMAAMH KIETKH W WX
(GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHEH M MX (PYHKIMSAMHU, MEXKJy OpraHamMu U
CUCTEMaMHU OpraHOB Yy pPACTeHM, KUBOTHBIX M UeJOBeKa M UX (YHKUUIMU, MEKIY
CHUCTEMaMHU OpPraHOB M WX (PYHKIMSMH, MEXKIy 3TalmamMu OOMEHa BEIECTB, ITAllaMH
KJIIETOYHOTO IMKJIA W JKU3HCHHBIX ITUKJIOB OPraHW3MOB, 3TallaMH 3MOPHOHAIEHOTO
Pa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, PEHOTUIIOM U (paKTOpaMU Cpeibl OOUTaHUS;

YMEHUE BBISIBISATH OTIUYHUTENbHBIC TPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX U YEJIOBEKa,;

YyMEHUE  HCIMOJb30BaTh  COOTBETCTBYIOIIME  apTryMEHTbl,  OHOJIOTMYECKYIO
TEPMHUHOJIOTUIO W CHUMBOJIUKY I JOKa3aTelbCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIT;

yMEHHUE peliatb OHOJOTHYECKHE 33aJaud, BBISABIATh HPUUYUHHO-CIECTBEHHBIC
CBSI3U MEXJy HCCIEIyeMbIMH OWOJIOTMUECKUMH TPOIECCAMH M SIBJICHHUSIMH, J1€JaTh
BBIBOJIBI ¥ IIPOTHO3BI HA OCHOBAHUH MOJTYUYEHHBIX PE3yJIbTATOR;

YMEHHE BBITIOJHATh Ja00OpaTOPHBIE W MPAKTHYECKUE PaOOTHI, COOMI0IATh MpaBUiIa
npu paboTe ¢ yueOHBIM U JJa00paTOPHBIM 000PYAOBAHHEM;

YMEHUE BBIJBUTATH THIOTE3HI, TPOBEPATh MX IKCIEPUMEHTAILHBIMHU CPEICTBAMU,
dbopmynupys 1elb UCCIICIOBaHMs, aHAIM3UPOBATH MOJYUYEHHBIC PE3yJIbTaThl U JENaTh
BBIBOJIBI;

yMEHUE Yy4YacTBOBaTh B Y4YeOHO-MCCIENOBaTEIhCKON paboTe 1o Owonoruw,
9KOJIOTHUHU ¥ MEIIUIIMHE, TIPOBOAMMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U IMyOIMIHO
IPEICTABISATH OJyYEeHHbIE Pe3yJIbTaThl HA YUEHUYECKUX KOH(PEpEHIUsX;

yMEHHUE OIICHUBATh dTUYECKUE ACMEKThl COBPEMEHHBIX HCCIEIOBaHUN B 00JIACTH
OuoJIOoTMM W MEIUIMHBI  (KJIOHHPOBAaHHWE, HCKYCCTBEHHOE  OIUIOJIOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHHE T€HOMA U CO3/IaHie TPAHCTEHHBIX OPraHU3MOB);
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yMEHUE OCYIIECTBISTh OCO3HAaHHBIM BbIOOp Oyaymiedl mnpodeccruoHanbHON
NESTENIBHOCTH B 00JacTH OWOJIOTUM, MEJWIMHBI, OWOTEXHOJOTHH, BETEPUHAPUH,
CEJIbCKOTO  XO3SIMCTBA, MHUIIEBON MPOMBIIUIEHHOCTH, YIJIyOJATh TO3HABaTEIbHBIN
MHTEpEC, HaNpaBJICHHbI HAa OCO3HAHHBIK BBIOOP COOTBETCTBYIOIEW mpodeccun u
IPOJOJDKEHHE  OMOJIOTUYECKOTO  00pa3oBaHMs B OpraHU3alMsIX  CPETHETO
MpO(EeCCUOHATBLHOTO U BBICIIET0 00pa30BaHUS.

[IpeameTHble pe3ybTaThl OCBOEHUs yueOHoro npenmera «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMHpPOBAHMU COBPEMEHHON €CTEeCTBEHHO-HAYyYHON KapTUHBI MHUpa, B
MO3HAHUU 33aKOHOB TMPHUPOJBI M PEUICHUH 3KOJOTMUECKHX MpoOJeM 4YeloBEYeCTBa, a
TaK)K€ B PEIICHUH BOTIPOCOB PAIIMOHAIHHOTO MPHUPOIOIOIB30BaHMS, U B (POPMHUPOBAHUHU
IEHHOCTHOTO OTHOIIECHUSI K IPHUPOJE, OOIIECTBY, YEIOBEKY, O BKIJIAJE POCCUMCKUX M
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTUH;

yMEHUE BJAQNETh CUCTEMOW OWOJIOTMYECKHX 3HAHWM, KOTOpasi BKIIOYACT
OTPE/ICNICHUS ¥ TTOHUMaHUE CYIITHOCTH OCHOBOIIOJIATaloNIUX OMOJOTUUYECKUX TEPMUHOB U
MOHATUH (BU, DKOCUCTEeMa, Ouocdepa), OMOJIOrHIECKUE TEOPHHU (IBOJIOIIMOHHAS TEOPHS
Y. lapBuHa, cuHTeTHYECKAasi Teopust dBoronnn), yuenus (A. H. CeBepiioBa — 0 myTsx u
HarnpaslieHusx 3Bonronuu, B.M. BepHaackoro — o 6uocdepe), 3akoHbI (T€HETUUECKOTO
paBHoBecus k. Xapau u B. BaitnGepra, 3apossimeBoro cxoactsa K. M. bapa), npaBuia
(Muanmyma FO. JIubuxa, 3KOJIOTMYECKOW MUPAMHUIBI SHEPTHH), THIOTE3bl (THIOTE3a
«vmupa PHK» V. 'unbepra);

yMEHHUE BJIAJIETh OCHOBHBIMU METOJIaMU HAYYHOTO TO3HAHUS, UCIOIb3yeMbIMU B
OMOJOTUYECKUX MCCIEAOBAHUSIX KUBBIX OOBEKTOB U DKOCHCTEM (OMHCAHHE, U3MEPEHUE,
HAOJIFOJICHUE, OKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OICHKH aHTPOTIOTCHHBIX
U3MEHEHHI B IPUPOJIE;

YMEHUE BBIJICNATH CYIIECTBEHHbIC IPU3HAKK: BUJIOB, OMOTEOIIEHO30B, SKOCUCTEM U
o6unocdepsl, CTaOMIU3NPYIOIETO, TBUKYIIETO M PAa3pPBIBAIOIIETO €CTECTBEHHOTO 0TOODA,
AJJIONATPUYECKOTO U CHUMMATPUYECKOTO BHI000pA30BaHUS, BIUSHUS JBIKYIIUX CHUI
ABOJIIOIMM Ha TEeHOGMOHJ TMOMYJSAIUU, NPHUCTOCOOIEHHOCTH OPraHU3MOB K Cpele
oOWTaHUs, YEepEIOBaHMS HAIMpPaBICHUN HBOJIOLMH, KPYrOBOPOTa BEIIECTB M IOTOKA
SHEPTUU B HKOCUCTEMAX;

yYMEHHUE yCTAHABIIMBATh B3aUMOCBSI3U MEXK/Iy MPOIECCAMH IBOJIOLNHU, TBUKYIIIUMU
CUJIAaMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMH PA3JIMYHBIX YKOCUCTEM U MPHUCIIOCOOTICHHUSIMU K
HUM OpPTaHU3MOB;

YMEHUE BBISBIISTh OTIIMYUTEbHBIC MPU3HAKU KUBBIX CUCTEM, MPUCTIOCOOICHHOCTD
BHJIOB K cpelne oOWTaHus, aOMOTUYECKMX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€ OpPraHU3MOB B COOOIIECTBAX, AHTPOIMOTCHHBIX U3MEHEHUHN B 9KOCHUCTEMAX
CBOEI MECTHOCTH;

YMEHUE  HCIONb30BaTh  COOTBETCTBYIOIIME  apryMEHTBI,  OHOJIOTHUYECKYIO
TEPMUHOJIOTUIO M CHMBOJIMKY I JOKa3aTelIbCTBAa POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYMI, B3aMMOCBS3M OPraHW3MOB U cCpeAbl OOUTaHMS, €IMHCTBA
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YeJI0BEUYECKUX Pac, HEOOXOIMMOCTH COXpaHEHUs] MHOT00Opa3us BUJIOB U SKOCUCTEM KaK
YCIIOBHS COCYIIIECTBOBAHUS PUPOIBI M YEIIOBEUECTBA;

YMEHHE peliaTh OHOJIOTUYECKHE 33a/Ja4yH, BBISBIATH MPUUYNHHO-CIICACTBEHHBIC
CBSI3M MEXIY HCCICAYEeMBbIMA OHMOJIOTUYECKUMH TPOILECCAaMH W SBICHHUSIMH, JICTIaTh
BBIBO/IbI ¥ IPOTHO3bI HA OCHOBAHUH TMOTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIOIHATH J1a00paTOPHBIC M MPaKTHIECKHe padoThl, COOII0AATh paBHia
npu paboTe ¢ yueOHbIM U JJabOpaTOPHBIM 000PYT0BAHUEM;

YMEHHE BBIBUTATh THUIOTE3bI, MPOBEPATh UX HKCIEPUMEHTAIBHBIMUA CPEACTBAMH,
dopMyTUpys 1ENb WCCIEIOBAHMS, aHAIW3UPOBATH MONYYCHHBIE PE3yJbTaThl M JEIaTh
BBIBO/IBI;

YMEHHE Yy4YacTBOBaTh B Y4eOHO-HMCCIICIOBATEIbCKOW paboTe IO OHOJIOTHH,
9KOJIOTUW ¥ METUIIMHE, TPOBOAUMOM Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U IyOIMYHO
NPECTABIIATH TOJTYUYCHHBIC PE3yIbTaThl HA YICHUYECCKIX KOH(PEPEHIHSIX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUM KU3HU, YeJIOBEKa U
YeIOBEUYEeCKUX pac, O NPUYHHAX, MOCIEACTBUSIX M CIOco0ax MpenoTBpaIlCHUs
r00aabHBIX U3MEHEeHUM B Ouocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oynmymied mpodecCHoHAIBHOM
JESITEeTbHOCTH B OO0JACTH OHMOJIOTHH, 3KOJIOTUH, TMPUPOAONOIH30BAHUSA, METUIMHEI,
OMOTEXHOJIOTUW, TICHXOJIOTUH, BETCPUHAPUHU, CEIBCKOTO  XO3SCTBA, MUIIEBON
NPOMBIIIUICHHOCTH, ~ YIUIyONSTh  MO3HABAaTENbHBIM  HMHTEpEC, HampaBiICHHBIA Ha
OCO3HAaHHBIA BBIOOP COOTBETCTBYIOIIEH Mpodeccun W MPOAODKEHHE OHOIOTHYECKOTO
00pa30BaHUs B OPTaHU3ANMUAX CPEAHETO MPO(HECCHOHATBHOTO M BBICIIIETO 00Pa30BaHUA.

39



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Koan4yecTBo 4acoB

HaunmeHoBaHue pa3aesioB U TeM ueKkTpoHHbIE (MU(PPOBHIE)
Ne i/mn Konrpoasubie = IIpakruueckue
MPOrpaMMbl Bceero o0pa3oBaTeibHbIE PeCypPChI
padoTbI padoThbI
1 Bbunonorns xak Hayka 1 bubmmorexa [TOK
y https://m.edsoo.ru/7f418886
5 KHBLLe CHCTe S ’ bubauoreka [JOK
UBBIE CUCTEMBI U X U3YYEHHU
Y https://m.edsoo.ru/7f418886
bu6mnoreka [JOK
3 b 2 0.5
HOTOTHIA IIETICH https://m.edsoo.ru/7f418886
4 XuMHYecKass opraHu3alis KJIeTKU 10 1 bubmmorexa [TOK
P B https://m.edsoo.ru/7f418886
bubmmoreka [JOK
5 C 8 1 2
TPOCHHE H QY HKLUHH IICTKH https://m.edsoo.ru/7f418886
6 OOMeH BeIeCTB U MPEBpaIlcHIEe 9 1 bu6mmoreka [JOK
SHEPIUH B KIIETKE https://m.edsoo.ru/7f418886
7 Hacnencreennas uadopmMarus u 9 0.5 bu6munoreka [JOK
peanu3anus eé B KJIeTKe ' https://m.edsoo.ru/7f418886
bu6mmoreka IJOK
8 K i 6 1 1
VISHEHHBIH T CTETi https://m.edsoo.ru/7f418886
bu6mmoreka IJOK
9 C 17 1 15
TPOCHHE it YHKILHH OPraHH3MOB https://m.edsoo.ru/7f418886
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https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

PasmHoOxeHue n pazButue

bubmmoreka [JOK

10 OpranmMOB ] Lo https://m.eds00.ru/7f418886
I'eneTHKa — HayKa O bubmmoreka [JOK
11 HACIIE/ICTBEHHOCTH 1 2 0.5 https://m.edsoo.ru/7f418886
W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH 10 1 bubmmoreka [JOK
HACJIEICTBEHHOCTH https://m.edso0.ru/7f418886
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 buommorexa OK
https://m.edsoo.ru/7f418886
bubmmoreka [JOK
14 Fereritia sienoreka 3 0> https://m.edsoo.ru/7f418886
15 Cenekuusi Oprann3MoB 4 1 Bubamorexa LIOK
https://m.edsoo.ru/7f418886
16 BroTexHoI0rus U CUHTETHYCCKAs 4 bu6mmoreka [JOK
ounosorus https://m.edsoo.ru/7f418886
17 PesepBHOE Bpems 1 bubmmorexa LOK
https://m.edsoo.ru/7f418886
OBIIEE KOJIMYECTBO YACOB 110 107 3 brbmmorexa LIOK

I[TPOTPAMME

https://m.edsoo.ru/7f418886

bu6anoreka [JOK
https://m.edsoo.ru/7f418886
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https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

11 KITACC

HaumMmeHnoBaHue pa3aejaoB H TEM

KoJsmn4ecTBO 4acoB

JuieKTpOoHHBbIE (UG pPOBHIE)

Ne i/t Konrpoasusie | IIpakTnyeckue
MpoOrpamMMal Bcero o0pa3oBaTeJIbHbIE PeCypPChl
padoTbI padoThI
. 3apo>KI€HNUE U pa3BUTHE ) . Bu6muorexa LIOK
9BOJIIOLIMOHHBIX MPECTABICHUH B
3 pedt https://m.edsoo.ru/7f418886
Oomosorun
bubmmoreka [JOK
2 M ¢ 14 1 2
AIRPOOBOIONIVT I €& PESyITaThl https://m.edsoo.ru/7f418886
3 MaxkposBOJIIOIUS U €€ PE3YJIbTaThI 6 1 bubmmorexa [TOK
P B pesy https://m.edsoo.ru/7f418886
4 [TpoucxoxaeHue u pa3BUTHE KUIHU 15 15 bubmmoreka [JOK
Ha 3emie ' https://m.edsoo.ru/7f418886
5 [TporcxoXxIeHHE YeT0BEKa — 10 1 1 bubmmnoreka [JOK
AHTPOIIOr€HE3 https://m.edsoo.ru/7f418886
DKOJIOTHST — HayKa O bubmmoreka [JOK
6 B3aUMOOTHOIICHUSAX OPTAaHU3MOB 1 3 05 https://m.edso0.ru/7f418886
HAJIO0PraHU3MEHHBIX CHCTEM C '
OKpY >Karouen cpenon
bubmunoreka [JOK
7 O 0 9 15
PTAHHENELI CPeAd ODHTARIA https://m.edsoo.ru/7f418886
8 DKOJIOTHS BHJIOB U TTOITYJISITHI 9 0.5 Bubsmorexa IIOK
8 i | https://m.edsoo.ru/7f418886
9 DKOJIOTHsI COOOIIECTB. 12 1 0.5 bubmnoreka IJOK
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https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

DKOJIOTUYECKUE CUCTEMBI https://m.edsoo0.ru/7f418886

10 buocdepa — rnobansHas skocuctema 6 bubmmorexa LIOK
https://m.edsoo.ru/7f418886

11 UenoBek 1 OKpysKaroias cpeia 6 Bubnuorexa LIOK
https://m.edsoo.ru/7f418886

12 PesepBHOE Bpems 8 bubmmoreia LIOK
https://m.edsoo.ru/7f418886

OBIIEE KOJMYECTBO YACOB ITO - . brbmmorexa LIOK

I[TPOTPAMME

https://m.edsoo.ru/7f418886
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