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MOSICHUTEJBHASA 3AIIUCKA

[TporpamMma mo yuebHomy mnpenmery «buonorus» (manee - Ouojorusi) Ha
ypOBHE cpenHero odumiero obpa3zoBaHus pa3paboraHa Ha ocHoBe deneparabHOro
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydyeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUI (PenepanbHOi paboueil mporpaMmbl BOCIIUTAHUS.

Cornacao monoxerusim O®I'OC COO mnpodunbHble ydeOHBIE MTPEIMETHI,
u3y4daeMble Ha YIIIyOJIEHHOM YypOBHE, SIBIIIOTCS criocoOom muddepeHimanim
oOy4yeHHs Ha YpOBHE CpeaHero oOimero oOpa3oBaHHUsS M IMPHU3BAHBI O0ECIECUUTH
MPEEMCTBEHHOCTh MEXKJYy OCHOBHBIM OOIIMM, CPEAHUM OOIIUM, CpPEIHUM
po(ecCUOHANBHBIM U BBICIIUM 00pa3oBaHuEM. B TO ke BpeMs Kaxabld U3 3THUX
y4eOHBIX TPEAMETOB JIOJDKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
o0Opa30oBaTeNbHBIX, BOCHHUTATEIBHBIX W PA3BUBAIOIIMX 3a7a4, CBA3AHHBIX C



npodopueHTanueii 00yJarmuxcs U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOM
00JIaCTH HAY4YHOTO 3HAHUS, CBS3AHHOTO C OWOJOTHEH, MEAWIIMHOW, IKOJOTHEH,
MICUXOJIOTUEH, CIIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma o yuebHoMy npeamety «buosnorusy gaéT npeacTaBIeHUE O IEIH
U 337la4ax M3yudeHus yueOHoro npeamera «buosnorus» Ha yriyO0iaEHHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIEpKAHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3jieliaM M TeMaM, paclpeaesieHue 10 Kiaccam,
PEKOMEHIyeT TOCIEA0BaTEIbHOCTh M3yUYEHUS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro mpolecca,
BO3PACTHBIX 0COOCHHOCTEN o0yUaromumxcs. B nmporpamme mo OMoioruu peanu3oBaH
IPUHIUI PEEMCTBEHHOCTH C U3yYEHHUEM OMOJIOTMU HA YPOBHE OCHOBHOT'O OOIIETr0
oOpa3zoBaHus, Omarojaps dYeMmMy MpPOCMATpPUBAETCS  HANpPABICHHOCTh  Ha
MOCJIEyIoNIee pa3BUTUE OWOJOTMYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIILIEHUS, IPEJCTABICHUH O 310pOBOM 00pa3e )KM3HHU, Ha BOCIUTaHUE OEPEKHOTO
OTHOILICHHS K OKpY>Karollel mNpupoaHoil cpeae. B mporpaMmme mo OMOJIOTMU TakKe
MOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
MIPEAMETHBIM pe3yJibTaTaM 00yueHHUs U B JOPMUPOBAHUU OCHOBHBIX BHJIOB YU€OHO-
MO3HABATEJIbHON JIESITEIbBHOCTH OOyYarolIMXcsi IO OCBOCHHIO COJIEp KaHUS
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero oOmiero oopasoBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa3oBaHKE B IIKOJIE 1 OPUEHTUPOBAH HA PACIIUPEHUE
U yriiyOsieHre 3HaHUM 00y4aroIuxcs 0 )KUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHON U
KJICTOYHOM OMOJIOTMH, SMOPUOJIOTUMA U OMOJIOTUU Pa3BUTHUSI, TEHETUKH, CEICKIINH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuenune ydeOHOrO Tmipeamera «buomorus» Ha yIUIyOJICHHOM YpPOBHE
OPUEHTHUPOBAHO Ha TMOATOTOBKY OOYYAIOIMIUXCSA K TMOCIEAYIOMEMY IOTYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B  By3aX W OpraHu3alusX  CPEIHEero
npodeccruoHanbHOro oopa3zoBanua. OCHOBY €ro cojepKaHusi COCTaBIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TPU H3YUYCHHH  OOyYarOUIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS MOJy4yaroT pa3Butue. Tak,
paciipeHbl W yTIIyOJieHbl OMOJIOTUYECKHE 3HAHUS O PACTEHMSIX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me YeJlOBeKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOTHUTEIHHO BKJIFOYEHBI OMOJIOTMYECKUE CBEJCHUS MTPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPhIE MOKHO HMCIOJIb30BaTh KaK OPUEHTUPHI JJIsl MOCIEAYIOUIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTETpaius OWOJIOTHYECKUX 3HAHWN C



COOTBETCTBYIOIIUMH 3HAHUSIMH, TIOJYYCHHBIMHA OOYUYAIOMUMHUCS TIPH H3YYCHHUH
bu3uKY, XUMHUH, Teorpaduu U MaTEMaTHKH.

Crpyktypa mporpaMmbl 1o yudeOHOMYy mnpeamety '"buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ 9SBOJIIOIMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEeHUs1 OMOJIOrMYeCcKOro pazHooOpasus maHeTsl. Tak, B 10 kinacce usyyarores
OCHOBBI MOJIEKYJISIDHOM U KIJIETOYHOW OHOJOTHUH, IMOPUOIOTUM U OHOJIOTHH
pPa3BUTHS, TEHETUKU U CEJIEKUUU, OUOTEXHOJOTUUM U CUHTETHYECKON OMOJIOTHH,
aKTyalIM3UPYIOTCS 3HaHUS OOydYaromuxcss Mo OOTaHUKE, 300JIOTHH, aHATOMUH,
¢dbusunonorun yenoeka. B 11 kiacce u3ydaroTcsi 3BOJIIOIIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii npeamer «buosyorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
OOy4JaronMMHUCsE OMOJIOTUYECKUX TEOPUI U 3aKOHOB, WJIEH, IPUHIIUIIOB U MIPaBuUJI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOy,
OHMOLIEHO3a, SKOCHCTEMbI, O BBIIAIOUIMXCS HAYUYHBIX JTOCTHKEHUSX, COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHH, TPUKJIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[s
pa3BUTHS U TOJJEPKAHHUS HHTEpeca OO0ydaloIuxcs K OWOJOTUM Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO0 MaTepHalia B COJEPKAHUHU IMPOrPAMMBI
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHSI U PA3BUTHS
TOM WJITM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apYOEKHBIX YUEHBIX
B PEIICHHE BAXKHEUIIINX OMOJOTUYECKUX U IKOJIOTHUECKHUX MTPOOIIeM.

[ens uzyuenus yueOHoro npeamera «buonorus» Ha yriry0JI€HHOM YpOBHE —
OBJIaJICHHE  OOYy4YaOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETeHHE YMEHH
WCITIOJIB30BaTh TH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K OmpeneneéHHo obmacTu
poeCCUOHANILHON NIeATeNTbHOCTH, CBSI3aHHOM ¢ OWOJIOTHEH, WM K BBIOOpY
y4eOHOTr0 3aBeACHUS JJIsl TPOIOKEHUS OMOIOTHYECKOTro 00pa3oBaHusl.

JoctiwxkeHnue uenu u3ydeHus yuyeOHoro nmnpeamera «buosorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUMBAETCS PEICHUEM CIIEIYIOIIUX 3a0a4:

OCBOEHHUE OOYYarOIMIMMHUCA CHUCTEMbI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHIICTIIIHSIX, TUTIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHPA; O
CTPOEHUHU, MHOrooOpa3uu M OCOOEHHOCTSX OHOJIOrMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJSIus, BUA, OMOTeo1eH03, bruocdepa); 0 BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCJICIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYYaromMXCcs C METOJaMU TO3HAHMSI KUBOW MPHUPOJBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYISpHOH U



KJIETOYHOW OMOJIOTHUH, SMOPHUOIOTHH ¥ OWOJIOTHH Pa3BUTHS, TCHETUKU U CEJICKITUH,
OMOTEXHOJIOTUM W CHUHTETUYCCKON OWOJOTHH, MaJCOHTOJOTHH, HKOJOTHH);
METOJAMH CaMOCTOSITEIbHOTO TMPOBEICHUSA OHOJIOTMYECKUX HWCCIEAOBaHUN B
nabopatopud W B mOpupojae (HaOmoAeHWe, U3MEPEHHe, SKCIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJICHHE OOYyYarOUIMMHUCS YMEHHUSMHU: CaMOCTOSATEIbHO  HaXOIUTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTMUYECKYI0 HH(POPMAIIMIO; TOIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH U CUMBOJMKOM; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTMM U  COIMAIbHO-3KOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATEILHOCTH 10
OTHOILICHUIO K OKpY’XKalIlleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATH  MEpbI
npodriiakTUKU MHGEKIIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTU COOCTBEHHOW KM3HENEATEILHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEJUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B
MpOIIECCE 3HAKOMCTBA C BBLAAIOMIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHWOJIOTHM, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIIEIOBAHMS, TIPOBEACHUS IKCTIEPUMEHTATIBLHBIX UCCIICI0BAHUN,
perieHusi OMOJIOTMYECKUX 3a]lad, MOJAEIUPOBaHUS OHUOJIOTMYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPHUPOJC B
1[EJIOM M K OTJICJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
Tr€HETUYECKOW rpaMOTHOCTH, OOIIEH KyJbTYPhl TIOBEJICHUS B IPUPO/IS; MHTET AU
€CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOydYaroIMIMMHCS  KOMIIETEHTHOCTH B PaIMOHAIHLHOM
MIPUPOIOTIOIH30BaHNUHU (COOTIOICHIE TIPABIII TIOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCHUCTEM, Ouochepnl), COXpPaHEHUU COOCTBEHHOT'O 370pPOBbS M 3I0POBBS
OKpYXXarolmux Jiojed  (coOmromeHuss Mep nporiakTuku — 3a0oJieBaHUM,
obecricueHue OE30MACHOCTH JKU3HEIEITEIIbHOCTH B YpPE3BBIYAMHBIX CHUTYyaIUAX
NPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOrMYECKUX 3HAHUI U YMEHHH B MOBCEAHEBHOM KU3HH;

CO3JaHUe  YCIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpAa  OOYyYarOIIUMHCS
WHIUBUy AIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
NOCIEAYIOEMY MNPOPECCHOHATHHOMY CaMOONPEICICHNI0, B COOTBETCTBHUH C
WHIMBUTy AIbHBIMA UHTEPECAaMH M TOTPEOHOCTSAMH PETHOHA.

OO1ee 4nuca0 YacoB, OTBEICHHBIX HA M3yu€HUE OMOJOTHM Ha yriayOJIeHHOM
YpOBHE cpeaHero oduiero odpaszoBanusi, coctapisier 204 yaca: B OYHO-3a0YHBIX



kiaccax: B 10 kimacce — 102 gaca (3 yaca B Hezento (2 yaca Ha U3yUYEHHUH B KJ1acce U
1 yac Ha camocTosATenbHOE u3yuenue), B 11 kmacce — 102 yaca (3 yaca B Heento (2
yaca Ha M3yYCHUH B Kilacce M | yac Ha camMoCTOSITENbHOE U3yueHue). B 3a0uHbIX
kiaccax B 10 kimacce — 102 gaca (3 yaca B Hegenmo (1 yac Ha U3y4YeHHH B Kjlacce U 2
yac Ha caMoCTosATeNIbHOe u3ydyeHue), B 11 kiacce — 102 gaca (3 gaca B Hegeno (1
yaca Ha M3yYCHHH B KJIacCce M 2 9ac Ha CaMOCTOSITEIbHOE N3yUeHHE).

OT6op opraHu3anMOHHBIX (OPM, METOJOB U CPEACTB OOYUYCHHS OMOJIOTHH
OCYUIIECTBJISIETCS ¢ YYETOM CHElU(pUKH €ro COJEp KaHHWs U HaIlpaBJIECHHOCTH Ha
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEAHEro
PO eCCUOHANIBEHOTO U BHICIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJISIETCA TPOBEACHUE JA0OpAaTOPHBIX M MpakTHUUecKux pador. Takke yuactue
OoOy4Jaronuxcs B BBIMOJIHEHUU MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeIeM Ha OCHOBE UMEIOLIUXCSI MAaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:xkaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apseit, I'. Mennens, B. U. Bepuanckuii, U. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), OuochepHniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme x)uBble CUCTEMbI HA PA3HBIX YPOBHIX OPraHU3ALUU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpUunMHBI UMCKaXEHUsA PE3YyJbTATOB JKcnepuMeHTta. [loHAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBOU TIPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BaHUE JJI IPOBEICHUS HAOIIOACHMH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora Nel «Vcnosib30BaHHME pa3IMYHBIX METOAOB MPH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTtopus pa3BUTHS METOAOB MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IMpakTuyeckas padora Ne2 «l3ydyeHne METOJOB KJICTOYHOW OWOIOTHH
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak pacCTBOPUTEIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUHU KIIETKH,
TEIUIOpEryiauru. MUHepanbHbIe BEIIeCTBA KJIETKU, UX Onojorudeckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelleCTBAa KIETKA. buonormyeckue mnonaumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypel. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonorunueckue GpyHkunu 6enkoB. IIpuonsi.



VYrneroasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJUCAXAPUIBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnmpans. MectoHaxoxaeHue u ouonornueckue Gpynkuun JITHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamuol (HTD). Cexenuponanue JJHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Mooenuposanue
cmpyKmypbol U OYHKYull OUOMONEKYN U UX KomMniekcos. Komnviomepnulii ouzavin u
opeaHudecKull cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

JleMmoHCcTpauumn

[Toptperst: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XMuMHUECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHue MOJIEKyJIbl BOIb, «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHUE
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIeKYJbD», «CTpoeHHE MOJICKYI
yrieBonoBy», «CTpoeHHe MOJIeKyd JHUNUAoBY», «HyKIenHOBbIE KHCIOTBIY,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTtopnasi padora Nel «OOHapyxeHue O€JIKOB C IOMOIIBIO
Ka4ECTBEHHBIX PEAKIUI.

Tema S. CTpoeHue 1 pYHKIMH KICTKH

Tumel KIETOK: JyKapuoTHuecKkas U TmpokapuoTuyeckas. CTpyKTypHO-
GbyHKIHMOHATIBHBIE 00pa30BaHUs KIETKH.

CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib TPOKapHOT B OMOIIEHO3aX.



Crtpoenre 1 GyHKIIMOHUPOBAHKE dyKapUOTHUECKON KIIeTKH. [1mazmaTnyeckas
MeMOpaHa (turazmanemma). CTpykTypa mia3MaTHYecKo MeMOpaHbl. TpaHCHopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (AU dy3ust, ooneruéHHas
nuddy3ust), akTUBHBIM (IIEPBUYHBIA M BTOPUYHBIA aKTUBHBIM TPAHCIOPT).
[Toynponuiiaemocts MeMOpaHbl. PaboTa HaTpHii-kaaueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronurto3. Dk301uTo3. Kinetounas crenka. CTpykrypa u QyHKIIUH
KJIETOYHOW CTEHKHU pacTEeHUM, rpuOoB.

[uromnasma. [{urozons. Lutockener. JIBuxenue nuroruiazMbel. OpraHouabl
kJeTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marnueckas cetb (I11C),
anmapat [ oNlbIXH, JHU30COMBI, HX CTpoeHHe u (QyHKIUU. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPTaHOUAOB KieTKH. CTpoeHHE TPaHyIIPHOTO PETHKYIIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanysipHbIN) SHAOIIIA3MATHUYECKUN PETUKYIIYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame [ onvodcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieTok. Kietounsiid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWIBI  KJICTKH:  MHUTOXOHIPHH,  IUJIACTHIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPHYHBIE M CJIOKHBIC INIACTUBI (DOTOCHHTE3UPYIOIINX 3YKAPHUOT. XJIOPOILIACTHI,
XPOMOIIACTHI, IEUKOIJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHouI0B KJICTKH. PuGocompr. IIpomescymounvie Quramenmul.
MukpodunameHTsl. Akmurogvle Muxkpoguiamenmol. MBIIIEUHBIE  KIIETKU.
AxmuHosvie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
neHtp. CTpoeHMEe | JBWKECHHUE JKI'YTUKOB UM PECHUYECK. MUKpPOTPYOOUKH
nuToriasMel. Llentpuons. benku, accoyuupogannvie ¢ MukpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6omouka sapa, XPOMATHH, KapuoIIa3Ma, SAPHIINIKH, UX CTPOSHUE U
bynkuun. Snepubiii OenkoBbld MaTtpukc. IIpocTpaHCTBEHHOE pacHoJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuka s0epHol 00010uKu 6 mumose. AHoephbiii
mpaucnopm.

Knerounsle BratoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.



Tabmumpl u cxeMbl: «CTpoeHHE JYKapUOTHYECKOM KiIeTKn», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUMN», «A11po», « CTpoeHHEe MPOKAPUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHBIX KIETOK.

Jlabopatopunass padora Ne2 «M3yueHue CTpOEHMS KIETOK pa3IMYHBIX
OpraHU3MOBY.

IIpakTuueckas padora Ne3 «l3ydyeHue cBOMCTB KJIECTOUHOI MEMOpPaHbD».

Tema 6. O0OMeH BelecTB M NMpeBpalIeHNe JHEPTUH B KJIETKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabommn3Ma. Tumnsl oOmMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTuueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiud KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaInu3aToOpoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakLuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y oaxkmeputi. Ceemocodouparoujue
nUSMeHmbl U NUSMEeHMbl peakyuoHHo2o yenmpa. Poiab XJI0pormiacToB B mpoLecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. llpogykTUBHOCTH (pOoTOCUHTE3a. BiusiHue pa3audHbIx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XEMOCHHTES. PasnooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHadpoOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpraHu3MBlI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBUTENbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTVICHUE TIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
nporeccax ouojgoruueckoro okucinenus. Lluknnaeckue peakuuu. OKUCIUTENbHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwvl. TlpeumyiiecTBa a’poOHOro MyTH OOMEHa
BEIIECTB Mepesa aHadpoOHbIM. D (HEKTUBHOCTH IHEPIEeTUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: k. IIpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwsrapar, I Mutuemnn, I'. A. 3aBap3uH.



Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, 0OOPYIOBaHHE MJsi MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

Tema 7. HacaeacrBennasi uHGopManus U peaju3anus eé B KJIeTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cHUHTe3a. Peanuzainus HacneacTBeHHON uHpopmaiuu. ['eHeTnueckuit
KOJI, ero cBoucTBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUMNIMHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanwe amuHOKHCIOT. Ponp pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepona (®. Kaxoo, XK. Mano). Monexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOILIECCOB B KJleTKe. KileTOuHbIN roMeocTas.

Bupycel — HekiieTounbie (OpMbI JKU3HU U 00JUTaTHBIe TTapa3uThl. CTpoeHHe
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KuszneHHbvIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogpazos.
Obpammuas mpauckpunyus, peeepmasa, uHmezpasa.

BupycHsie 3a0051eBanus 4enoBeka, )kuBOTHBIX, pacteruil. CITNJ], COVID-19,
COIIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz doavuiux maccusos («bigdata»)
CMpYKmMypHbuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMmoHcTpanuu

[Toptpetsr: H. K. Konbnos, /. Y. UBaHOBCKUIA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYecKuii Koy, «Bupyce»,
«bakrepuodarmu.

IIpakTnueckas padora Ned «Co3naHue MOJIETU BUPYCay.

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Knerounbrii 1uki, ero mnepuoiasl u peryismuss. WMurepdasza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTeKaliux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  I[Ipecunrtetnyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) IEpUO bl HHTEPGa3HI.

Martpuunbin cunres JAHK — perumkanuma. IIpuanuner perumkanvu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUIECIBbHOCTb.



Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Tenomepsl u
TejaoMepaza. XPOMOCOMHBIH HAOOp KJICTKM — KapuoTwil. JIUTUIOWIHBIA U
TarionHbI  HaOopbl  XpoMocoM. ['omonoruuynsie Xpomocombl. [lomoBsie
XPOMOCOMBI.

Henenune kietkn — MuTo3. CTaguyu MUTO3a U POUCXOASIIHNE B HUX MPOLECCHI.
Tunbel Muto3a. Kapnoknnes u nutokunes. buonornyeckoe 3HayeHuEe MUTO3A.

Perynsauusa MUTOTHYECKOrO IUMKIA KIeTKU. lIporpamMmupyemas KietouyHas
rubesnpb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmul
npoaugepayuu, oupgepenyuposxku, cmapenus u eubeiu xiemox. «L{ugposas
KlemKkay» — buoungopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauun

Tabmuubl 1 cxembl: «KU3HEHHBIA UK KICTKW», «Muto3y», «CtpoeHue
xpomocomy, «Permkanus JJHK.

O0opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpEILIKA JIyKa».

JlaGoparopnass paGora Ne3 «[l3ydyeHme XpoMOCOM Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

Tema 9. CTpoenue u GpyHKINH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOCHHUS U JKU3HEEATEIHHOCTH OJHOKIETOYHBIX OPraHU3MOB.
baktepun, apxeu, OJAHOKJIETOYHBIE TPUObI, OJHOKJIETOYHbIE BOAOPOCIH, APYyrue
npoTUCThI. KoJIOHWAIbHBIE OPTAHU3MBL.

B3anMoCBsI3p 4AaCTEM MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIrHoe nesnoe. ['omeocras.

Txanu pactenuii. TUTIBI paCTUTENLHBIX TKAHEH: 00pa3oBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOeHMs, (PyHKIUNH U
pAacCIoJIOKEHUS TKAHEN B OpraHax pPacTCHUM.

TkaHu XKUBOTHBIX U 4YeNOBeKa. THUIBI )KMBOTHBIX TKaHEH: sMUTeIUaIbHas,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (QPYHKUUH H
PaCIIOJIOKEHUS TKAHE B OpraHax »KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie M TI'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKM OPTraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrennii. CKeneTsl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX KMBOTHBIX. Hapy:kHblil 1 BHyTpeHHUH ckeneT. CTpOeHrE U TUIIbI
COEIMHEHUS KOCTEMN.

JIBrokeHue  OpraHu3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:



TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbIleyHast cucrtema. Peduekc. CkeneTHble MBIIIIIBI H UX padoTa.

[Intanue oprauu3mos. [loromenre Boapl, yriaeKuciaoro raza i MUHEpaabHbIX
BEIIECTB  pacTeHusAMU.  IluTtaHme  KUBOTHBIX.  BHyTpumosioctHoe U
BHYTPHUKJIETOYHOE MHIIEBapeHue. lIuTaHne NO3BOHOYHBIX JKMBOTHBIX. OTHEIb
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble keneswl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHBIX. Juddy3us
ra3oB 4epes3 MOBEPXHOCTh KIeTKU. KoxkHOoe npixaHue. JlpIxaTenbHas IOBEPXHOCTb.
XKabepHoe u néroynoe npixaHue. JIpixaHre NO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCIIO)KHEHUE CTPOCHUS JIETKUX IMO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cuCTEMa dYelOoBEeKa. MeXaHW3M BEHTWDALMM JETKUX Yy NOTUL U
MiIeKonuTaromux. Perynsanus npixanus. JprxarenbHble 00BEMBI.

TpaHCIIOPT BELIECTB Y OpPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M d4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpamieHus. DBOJIOLMOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOMN CUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
cepaua u €€ peryssuus.

Brinenenne y oprannu3sMoB. Beijenenue y pacteHuil. Beienenre y ’)KUBOTHBIX.
CokparutensHple Bakyonu. Opranbel BbiaeneHus. PuiubTpanus, CEKpenus u
oOpaTHOEe BcacblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAelieHUs. CBS3b
IIOJIOCTH Tejda C KPOBEHOCHOM M BBIIACIMUTEIBHOM CHCTEMaMU. BeiaeneHue y
MO3BOHOYHBIX JKMBOTHBIX M yesoBeka. [louku. CtpoeHue u (yHKIMOHHPOBAHUE
He(ppona. OOpa3oBaHHE MOYM Yy YEJIOBEKA.

3amura y OpraHvM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CIOpBI
OaKkTepuil U UCThHI IPOCTEHIINX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM U XUMUYECKOH 3alIuThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpPOU3BOAHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
TYMOPaJIbHBIA UMMYHUTET. BpoXn€HHbIH W NpuoOpeTEéHHbIN crneunduueckuit
UMMYHUTET. Teopusi KIIOHaIbHO-ceNeKTUBHOro mmMmMmyHurera (II. Opmux, @. M.
bepuet, C. Tonerasa). BocnaniurenbHble OTBETHI OpraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PasngpaxxumMocTs ©  peryisiumMs |y  OpraHusmoB. PasnpaxuMocTs y
OJTHOKJIETOYHBIX OpraHu3MoB. TakcHucsl. Pa3apakumMoCTh U perynsauus y pacCTEHUN.
PocroBble BelecTBa 1 X 3HAYECHHUE.

HepBHast cucrema u pedriexTopHas peryasius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTAEIIBI. DBOIIOLHUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI Y



KHUBOTHBIX. OTIENbI TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednexropHas ayra. be3ycinoBHbIe U yCITIOBHBIE pe(IIeKCHI.

['yMopasibHast peryJyisiius M 3HJIOKPUHHAS CUCTEMa KMBOTHBIX W YEJIOBEKA.
JKenes3bl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleiicTBHE TOPMOHOB. B3auMocBs3b
HEPBHOU U SHIOKpUHHOM cucteM. ['unoranamo-runoduszapHas cucrema.

JleMoHCTpanun

[Toptper: U. I1. I1aBnos.

Tabmuupbl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
BoJopociny», «baktepum», «lIpocreiimme», «Opranbl LBETKOBBIX PAaCTEHUN,
«CucreMbl  OpPraHoB IIO3BOHOYHBIX JKMUBOTHBIX», «BHyTpeHHee CTpocHHE
HaceKoMbIxX», «Tkanu pacrenuil», «KopHeBblie cuctembl», «CTpoeHue cTediis»,
«CTpoeHrEe JNUCTOBOW IUIACTUHKW», «TKaHU KUBOTHBIX», «CKEIET 4elOBEKa»,
«IInmeBapurensHas cucrteMa», «KpoBeHocHas cucremayn, «JlpIxaTtesbHas

cucrema», «HepBHas  cucrema», «Koxa», «MpblllleyHas  cUCTEMay,
«BblgenurenbHas CUCTEMa», «IDHAOKPHUHHAsA cuUCTeEMa», «CTPOCHHE MBIIIIbD,
«Ammynuter»,  «KumeunonosnoctHeie»y, «Cxema  TNUATAaHUA  PACTECHUI,

«KpoBEeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPH»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue HOKIEBOro uepssi», «HepBHas
cuctema peioy, «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecmbikaromuxcs», «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MJIEKOMUTaromux», « HepBHas cuctema uenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIPENnapaThl OJIHOKIECTOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHUi, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE TMpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00opyI0BaHUE I IEMOHCTPAIMH MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacIHieTUIeHus Kpaxmasia U OelIKoB Mo/ ieidcTBreM (GepMEHTOB, 000PYAOBaHHE IS
JNIEMOHCTPAIMKU OIBITOB MO U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXaHU3MA
JIIXaTeIbHBIX JBUKCHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGoparopHnasi padbora Ne 4 «/3yueHue TkaHeW JKUBOTHBIX.

Tema 10. PazmHokeHUEe M pa3BUTHE OPTaHU3MOB

dopMbI pa3MHOKEHHS OPraHU3MOB: Oecrosnoe (BKIIOYas BETeTaTUBHOE) W
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISIUS,
dbparmeHTaius, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxkenue. IlonoBbie kieTku, wiau rametsl. Meiio3. Craauu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buosornyecknii cmMpici
M€I03a M IOJOBOro mpouecca. Melo3 W €ro Mecrto B KU3HEHHOM IIMKIIE
OpPTaHU3MOB.



[IpenzaponeiieBoe passurue. ['amerorenes y »uBOTHbBIX. [10510BBIE KEne3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTHH OPTaHU3MOB. Mopghozenez — oOna uz enaeuvix npooiem dMOPUOIOCUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenwe. Tumsl  ApoOGieHUS.
Jlemepmunuposannoe u HedepmuHuposannoe Opoobaenue. bnacmyna, munwl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIECKOMMUTAIOUIUX. 3apOJABIIICBBIE JUCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHUE 4YacTed pa3BUBAIOILErOCA 3apojiplilia (dMOpHUOHANbHAS HHIYKIIHS).
3aknaaka IUTaHa CTPOCHMS JKMBOTHOIO KaK  pPE3yJbTaT  HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYKAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. I[locTamOpuoHanbHblli nepuoa. llpsmoe wu
HenpsiMoe pas3BuThe. Pa3zButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
IIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAYEHHE MPSMOrO0 M HENPSIMOIo
pa3BUTHS, UX PACOPOCTPAHEHHE B mpupone. ThUmbl pocTta KUBOTHBIX. DaKTOPHI
pEryJsiiuu pocTa JKUBOTHBIX U YesioBeka. CTaguu mocTIMOPUOHAIBHOTO pa3BUTHS
y )KMBOTHBIX U 4enoBeka. [lepnoibl oHTOreHes3a yenoseka. CTapeHue U CMEpTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

PasMHoxeHne m pasputue pacteHuil. ['amerodur m cropodur. Meiio3 B
YKU3HEHHOM ITuKJIe pacTeHuid. OOpa3zoBaHue CIoOp B mpolecce meiosa. ['amerorenes
y pactenuil. OmioJ0TBOPEHHUE U PAa3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[BoitHOe
OIJIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHHil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI peryJIsILiMi OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JdeMmoHcTpanuu

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabnuiel u cxembl: «BereratuBHOe pa3MHOXeHHE», «THIBI OECHoJIoro
pa3MHOXEHUs», «Pa3MHOXEHHE XJIaMHJIOMOHAb, «Pa3MHOXEHUE 3BIJICHBDY,
«Pa3MHOXeHUEe TUAPBDY, «Meho3y, «XpoMocoMbl», «I'amerorenes», «CTpoeHue
AULIEKIETKH U criepMaro3ougay, «OCHOBHBIE CTaAuM OHTOTeHe3ay, «lIpsmoe u
HEmpsAMoe pas3Buthe», «Pa3Butrne wmalickoro xyka», «Pa3Buthe capaHumy,
«Pa3Butne narymkwu», «JlBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHre ceMsiH OJHOJOJIBHBIX U JBYAOJBHBIX PAaCTeHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN UK MXa», «  KU3HEHHBIN [IUKJI HATOPOTHUKAY,
«KM3HEHHBIN LUKII COCHBD).



ObopynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaThl SHUIEKIETOK |
CIIEpMATO30UI0B, MOJIENb «L UK pa3BUTHS JISATYIIKID.

IIpakTnueckas padora NeS «BpIsiBIeHHE TPU3HAKOB CXOJACTBA 3aPOBIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

Tema 11. I'eneTuka — Hayka 0 HACJE€JICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHnu3MoB

HcTopusi cTaHOBICHUS U PAa3BUTHS T€HETUKH Kak Hayku. PaboTsl I'. Mennens,
I'. ne ®pusa, T. Moprana. Poinb 0T€UE€CTBEHHBIX YUYEHBIX B PA3BUTUU T'€HETHUKHU.
Pa6oter H. K. KonsiioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
0. A. ®uwnmmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE TMOHATHSI U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIC TEHBbI, AJIbTEPHATHUBHBIC MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  IUTOJOTUUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCcTpauumn

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeToibl FTeHETUKIY, «CXeMBbl CKPELLIUBAHUS.

JlaGopaTopnass padora NeS «/[po3oduna kak OOBEKT TE€HETHYECKUX

VICCIIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi ruOpUI0B MepBOro nokojaeHus. [IpaBuno gomuHupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paclIeIUIeHUsT NPU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeIMBaHus. [ unore3a 4ucToThl raMer.

AHanusupyromee ckpenBanue. [IpoMeKyTOUHBIN XapakTep HacleJOBaHUS.
Pacuienienrie npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuit 3akoH MeHens: — 3aKOH HE3aBUCUMOTO
HacJeI0BaHUs TpU3HAKOB. LluTonornyeckre 0OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

Cueriennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICJOBAHUE TI'€HOB, HAPYIICHHWE CLEIUICHUS MEXAy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXAHU3M OINPEAEIEHUS Moa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHbIA IOJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CLHEIUIEHHBIX C ITOJIOM.



['enoTun kak uenoctHas cucrema. [imeoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBINM aienu3M. BzaumMojeilcTBue HealJIeIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [Tomumepus.

['eHeTHUECKUN KOHTPOJIb PA3BUTHUS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKKE
(U3MOIOTHYECKUX  TPOIIECCOB, IOBEJCHUS M  KOTHUTHUBHBIX  (DYyHKIIHH.
I'eneTHUeckne MeXaHM3MBI CHMOMOTeHEe3a, MEXaHU3MBbI B3aMMOJICHCTBUS «XO3SIUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHEeTHYecCKrne acmeKThl KOHTPOJIS H
W3MEHEHUs HACJIEACTBEHHOM HH(OPMAIIUHY B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JeMoHCTpaMuK

[Toptpersl: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «llepBbiil 1 BTOpOoil 3akoHbl Menaens», «Tpetuit 3akoH
Menpaens», «AHaIM3MpPYIOLIEEe CKpeluBaHue», «HemomHoe aOMHUHUpPOBAHHEY,
«ClerieHHOe Hacje0BaHWE IIPU3HAKOB Yy Apo3o¢uiaby, «['eHeTuka mojay,
«Kapuotunn 4venoBeka», «Kapuorun npozodmib»y, «Kapuotum mTHILBDY,
«MHOXEeCTBEHHBIN ajIenu3m», «B3aumMoaeicTBHE T€HOBY.

OOopynoBanue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
TUOpPUZOB TIEPBOTO TIOKOJEHUS W pacCHICIVICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTPAIlMM 3aKOHA HE3aBHCUMOTO HACJIECIOBAHUSA IIPU3HAKOB, MOMEIb IS
JIEMOHCTpPAIlMM CUETUIEHHOTO HACJEIOBaHMUSl IPU3HAKOB, CBETOBOW MHKPOCKOII,
MUKponpenapar: «Jpo3zoduinay.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Tpu  (GopMHUpOBaHUU (EHOTHIIA.
N3meHunBOCTh Mpu3HAKOB. KadueCTBEHHBIE W KOJWYECTBEHHBIE MPU3HAKU. Bubl
W3MEHUMBOCTH: HEHACJICACTBCHHAS M HACJICCTBCHHASI.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (GOpMUPOBAHUU
MOAU(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuairioHHbIN
psin u BapuanmonHas kpuBas (B. HMorawmncen). CpoiicTBa MOAMGUKAIIMOHHON
W3MEHUYHMBOCTH.

I'enoTunuueckas N3MeHUYMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYNBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTH. Mei03 W MOJIOBOM TIPOIIECC — OCHOBA
KOMOWHATUBHONW M3MEHUYNBOCTH. POJIb KOMOMHATHUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Hoo0pa3us B Mpe/ieiax OJHOr0 BUIA.

MyTauroHHasT W3MEHYMBOCTb. BUIbI MyTanuii: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUMPOBAHHbICE MyTallMu. SaepHble U
nUToIIa3MaTuyeckue Mytanuu. CoMaTUYecKue W MojoBble MyTauuu. [IpuunHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OPTraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O TMpOIleccCa. 3aKOH TOMOJIOTUYECKUX PSJI0B B



HacnencTBeHHoM m3menunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJICACTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb INUEHEeMUYECKUX Gaxkmopos &
HAc1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JleMoHCTpaIMuA

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. Bapunos.

Tabmuubr w  cxembl: «Bumbl  uw3MeHunBOCcTH», «MoauduKamoHHAS
U3MEHYUBOCTbBY, «KombunaTuBHas U3MEHYUBOCTDHY, «Meio3y,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl myTamuii».

OO6opynoBaHue: XKHMBbIE U TepOapHbIC AK3EMIULSIPhl KOMHATHBIX PacTeHH,
pUCYHKH ((PpoTorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIAMHU U3MEHYUBOCTH.

Tema 14. I'eneTuka 4esioBeKka

Kapuotun uyenoBeka. MexayHapoAHass mporpamMma HCCIEIOBaHUSI T'€HOMa
yejaoBeka.  MeToapl  M3ydeHMsT T€HETUKHA  4YeJOBEKa:  I'€HEAIOTMYECKHU,
OJIM3HEIIOBEIH, IIMTOr¢HETUYECKU, MOIMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YellOBeKa. | eHHbIE U XPOMOCOMHBIE
Oone3HM 4YenoBeKa. boJIe3HM C HACIEACTBEHHOW MPEpacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSTHE «T€HETHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETTOBEKA K MATOJIOTUsIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeTobl U3ydYeHUS] TEHETHUKH
yesioBeKay, «l eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora Ne6 «CocraBieHue U aHAIA3 POJOCIOBHOMN.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTuKanus 1 ceeKuusi. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTO0Opa3us KyJIbTYPHBIX
pactenuil. Posb cenexkuuum B CO34aHUM COPTOB PACTEHHUN U TOPOJ )KUBOTHBIX. COpT,
MOpoJia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSIZIOB B HACIEACTBEHHOW U3MEHYMBOCTHU
H. 1. BaBuinoBa, ero 3HaueHue s CEIEKIUOHHON padOTHI.

Metonsl cenekunoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/IUBU1Y AJIbHBIM. DTarnel KOMOWHAIIMOHHON CCJICKIIUU. HUcnbiTanue



IPOU3BOAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHUIy C TOMOIIBIO OIICHKH
¢dbeHoTHa NTOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momolIbio aHanmm3a JJHK.

HcKycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  padoThI.
PanuannoHHbI 1 XUMUYECKUM MyTareHe3 Kak HCTOYHUK MYTAallUil y KyJIBTYPHBIX
¢opM opranu3moB. Mcnonap30BaHME TE€HOMHOI'O PEJAKTUPOBAHHUA U METOJOB
pexomOuHaHTHBIX JIHK 1151 momydeHust ieX0JHOTO MaTepuaa Jjisl CEIeKITUH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bauszkopoacTBeHHOe — cKpeluuMBaHue, uiauM  uHOpuauHr.  HepoacrtBenHoe
CKpellluBaHue, WM ayTOpuauHr. I'erepo3uc um ero mpuuuHbl. Vcnons3zoBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpunusaunud. Ilpeononenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JlOCTHKEHUS CENEKINN PACTEHUH U )KUBOTHBIX. «3e1€Has
DesonoyuUsLy.

CoxpaHeHHE U U3yYEHUE NTEHETUYECKHUX PECYPCOB KYJIBbTYPHBIX PACTEHUI U UX
JUKUX pOAMYEH JUIs CO3/1aHUSI HOBBIX COPTOB U TMOPHUIOB CEIBCKOX03IMCTBEHHBIX
KyJIbTyp. M3yuenue, coxpanenue u ynpagieHue 2eHemudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U  NPOMbBICTIOBbIX HCUBOMHBIX 6 YeNAX VIYYUleHUs
CYWecCmsyrowux U co30aHusi HOBbIX NOPOO, JTUHUU U KPOCCOB8, 6 MOM Yucie ¢
NPUMEHEHUEM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aAHUL, Nepeoosblx udei u
NepCneKmueHbIX MexHoI02UlU.

JleMmoHCcTpauumn

[Toptpers: H. W. BaBunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabmunp! 1 cxemsl: «LIeHTpBI MPOUCXOXKAEHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH NOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metogpl cenekuumn», «OTnanénHas rudpuauzanus», «MyTareHesy.

JlabopaTopHasi padora Ne6 «I3yueHue COpPTOB KyJIbTYypPHBIX PACTECHUH H
NOPOJ TOMAITHUX KUBOTHBIX.

Tema 16. buorexHoyiorus U CMHTeTHYECKasi OMOJIOTHA

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHbIE U TKAaHEBbIE
KYJIbTYpBHI, MUKpPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpanuuuonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHne, TMOJMYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOjieMe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHonorui. [IpousBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

CoznaHve TEeXHOJOTMH U MHCTPYMEHTOB II€JICHANPABIEHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C LIEJIBIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.

Kierounasa unxkeHepus. MeTonsl KyJlbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAu3aus W COMATHYECKUN
smOpuoreHe3. lcrnonb30BaHME TaluIOWIOB B CEIEKUMU pacTeHuu. [lonyuenue



MOHOKNIOHANbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKuus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
TexHnonocuu 0300po6nenus, KyIbMmusUpPOBaHUs U MUKPOKIOHANbHO2O PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
KoHcTpyupoBanue pekomonHanTHbIx JIHK. Cozoanue mpanceennvix opeanuzmos.
JloCTrX’eHus U MePCIEKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
U 3TUYECKHUE TPOOJIeMbl TeHHOW UHXKEHEPUH.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JMAarHoCcTUKa. MeTaOoJOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHaliu3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kietok. TaprerHas Ttepanusi paka. 3D-Omouwmkenepus misg  pa3pabOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3MaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTHUHTra U ckaddonaunra
JUISL PEIIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyautenerr OPBU, ycTtaHoBiieHHE MOJIEKYISPHBIX MEXaHHU3MOB
dbynkunonupoanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHCcTpauumn

Tabmuubl u cxemsbl: «/cmoab30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIIICHHOM
pou3BoJICTBEY, «KiieTouHast nnxxkeHepus», «I'eHHast HHKEHEPUs».

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONUOHHBIX INpeACTABJICHUNA B
ouoJiorumn

OBomonmonHas teopust Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hp U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1ye cuiibl 3BOIOUNMH BUIOB 110 Y. J[apBHHY (BbICOKas HHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuntrerndeckor Tteopun dBoftonnu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMeHHas 3BOJIOUMOHHAsA Ouojorusa. 3HA4YE€HHE
HBOJIIOLIMOHHON TEOPHH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JleMoHCTpaMuA

[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kiosobe, Y. Hapsun, C. C. YerBepuxosn, 1. U. HImansraysen, Ix. Xonaein, /. K.
benses.



Tabmuis! u cxembl: «CructeMa xxuBoi npupoas! (o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzM GopMUPOBaHUS MPUCITOCOOICHUHN Y
pacTeHull U )KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapiupyra myremecTBus Y.
HapBuna», «Haxoaku Y. [apBuna», «®opmbl OOphOBI 3a CYIIIECTBOBAHHUE,
«Iloponbl romyOei», «MHoroodpasue KyJIbTypHBIX (opM KamycTbl», «Iloposs
JIOMAIITHUX >KUBOTHBIX», «CxeMa o0pa3oBaHus HOBBIX BUIOB (o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS MABWXKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE IOJOKEHHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIUN.

Tema 2. MUKPOIBOJIIOIIHS U €€ pPe3yJbTaThl

[TonyssAnps Kak 3JIEMEHTapHas €IMHULA 3BOJOLUHA. COBPEMEHHBIE METOIBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTypbl mnonyisauuid. M3menenue
reHooH/Ia TOMYJSIIUA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPbl (IBMXKYLIME CHIIbI) SBOMIONUH. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUHMBOCTh. Jlpelidp reHOB — ciydaiiHble
HEHaITpaBJIEHHbIE U3MEHEHUS YaCTOT aJljIesiel B monyiauusX. DPPexkT ocHOBaTelIs.
Ippexm o6ymouinounozo eopaviuwika. CHudceHue 2eHemuuyecKko2o pa3HooOpa3usL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma opetigha 2eno6 68 6ONLUUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MTOITYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHas ), Onosnoruyeckas (penpoayKTHUBHAs).
EcrtecTBeHHbIII 0TOOp — HamnpaBisgiomuil Qakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWJIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIf). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBLHOTO
MOBEICHUS YKUBOTHBIX.

[IpucnocoONMeHHOCTh  OPTaHWU3MOB  KaK  Pe3yibTaT  MHUKPOIBOJIOIUH.
Bo3HUKHOBEHNE MPUCITOCOOICHNH Y OPTraHI3MOB. ApoMop(}O3bl K UANOA AT TAITUH.
[Tpumeps! mprcocobIeHN y OpraHu3MOB: MOP(HOIOTHYECKHE, PU3NOTOTHIECKHE,
onoxumuyeckue, ToBeAeHUECKHE. OTHOCHTENBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yjbTaT
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIoCOOBI BHJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE)» (monumIonIU3aIusl,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb 9BOMIONIMOHHOM OMOIOTHH B pa3pab0OTKe HAYYHBIX METOJOB COXPAHCHHUS
onopazHoobOpasusi. MHUKPOIBOIIONNS W KODBOJIONHWS IMAPA3UTOB U WX XO3SCB.
Mexanu3mbl (GOPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOpHOBI €
HEH.



JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuel 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBjIeHUs 3akoHa Xapau—BaiinOepray, «IBuwxkyiue
CWJIbl HBOJIIOIUNY, «IKOJIOTHYEcKass M30JSAIUs MONYJAlHUi ceBaHCKOU (openny,
«["eorpaduueckas U30IAUS TUCTBEHHUIIBI CHOMPCKOM U TMCTBEHHHUIIBI Ay PCKOD,
«ITomynsIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema neHcTBUA
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 32 cyliecTBOBaHUEY, « UHTyCTpUambHBbIHN
Menanu3zM», <« KuBble  uckomaemeie»,  «IIOKpOBUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpenymnpexnaromas OKpacka >XHUBOTHBIX», «DU3HOJIOTHYECKUE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTBHY,
«Kpurepuu Buaa», «Bunpl-nBoiHuKN», « CTpyKTypa BUaa B npupoae», «CrnocoObl
BUJI000pazoBaHus», «I eorpaduueckoe B11000pa3oBaHue TPEX BUIOB JIAHABIIIEH,
«DKOJIOTHUYECKOE BUA000pa30BaHUE BUIOB CHHMI, «llonmumiuouasl pacTeHHiD»,
«KanmycTHO-peieuHblil ruopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHI[ U
3Bepel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOJIECHUM, Yydelia ITUILl U 3Bepel pa3HbIX
BHUJIOB, TepOapum pacTeHWH OJU3KHMX BHIOB, OOPA30BABIIMXCSA Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTtopnass padora Nel «llpucnocoGneHuss oOpraHu3MoOB U UX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTY.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJbTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. [laneoHTONOrM4eckue MeETOJbI
u3ydyeHus oHBomouuu. Ilepexomgnsie ¢QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojouuu. CpaBHeHUE QIOpHl U
dbayHsl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obOmactu 3emnn. Bumbi-
SHJEMUKHU U PEIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUYEHUS
BOMIOIMHU. ['eHeTHUecKkue MEeXaHU3Mbl 3BOJIOLMHM OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMentapuble  opraHbl W aTaBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE U MAaTEeMAaTUYECKUE METO bl U3YUEHHUS HBOJIIOLUU. ['OoMOosIornyHbIE
re’bl. COBpEMEHHBIE METO/IbI IOCTPOCHUS (PUIIOTEHETHYECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTallUX U SBOJIIOLUS TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJONMA. [IpuHyun cmenvl yHKYuUil.
HeoOpatumocTs 3Bomonnu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIM Y.

JeMoHCcCTpauu



[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkes.

Tabmumpl U cxeMbl: « DUIOTEHETUYECKUI PAJ JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepe»,  «Cteromedansry, — «Punmodute»y,  «CemMeHHBIC
nanopoTHukw», «buoreorpaduyeckue 30HB 3emim», «lpeid) KOHTHUHEHTOBY,
«Penuktey, «HavanpHble cTaauu SMOPHUOHAIBHOTO PA3BUTHUSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHbIE OpraHe», «PyauMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpHI dYelOoBeKa M IMMMMaH3e», «lnaBHbIe
HaIpaBJICHUS 3BOJIIOIUNY, «O0111e 3aKOHOMEPHOCTH 3BOJIIOIIHI.

O6opynoBaHue: KOJUIGKIIUU, TepOapuu, MYJSDKA HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKLIIMUA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3sBuTHE )KU3HH HA 3emJie

HayuHbple TUMoTe3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJICHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOBEpKeHHE onbITamMu .
Penu, JI. Cnannanuanw, JI. [Tactepa. [IpoucxoxaeHue sxu3HU U aCTPOOUOIIOTHS.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLIHH. [InanerapHas
(reomornueckas) SBOJIONMUSA. XHMHYECKas OHBOJIONHSA. AOHWOTCHHBIM CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
O6pazoBanue noaumepoB u3 MoHomepoB. Koarepsarnas runore3a A. M. OnapuHa,
runore3a nepBuyHoro OynboHa JIk. XongeilHa, reHeTudeckas rumote3a [
Ménnepa. PubGosumbr (T. Yex) u runoresa «mupa PHK» VY. Tunbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emi 1 MeTObI €€ n3ydeHus. ickoraeMbple OpraHnyecKre OCTATKU.
['eoxpononoruss u €€ Meroabl. OTHOCUTENbHAA W AOCOJIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHosornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

HavanbHbie 3Tanbl OpraHMYecKoW »HBOJIIOUMU. [losiBIIeHME W 3BOJIOLUA
NEPBBIX KJIETOK. DBOJIOLHMS MeTaboianu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKN KaK aHaJOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaproThl U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MPOUCXOKIACHHE
BUpYyCOB. IIponcxokaeHne MHOIOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU BbICHIMX pacTeHUil. OCHOBHBIE apOMOP(O3bI
pactenur. Beixon pacreHuit Ha cymry. [losiBieHHWe CIIOPOBBIX pACTEHUW U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIpoucxokneHue IBETKOBBIX
pPaCcTCHUM.

OCHOBHBIE 3Tambl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. BeHackas dayna. KeMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX



tunoB. [lepBbie XOpA0OBBIE KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxnaeHne MICKONUTAOIINX U
ntul. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMje IO ’paM W MEepUuodaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo30i. OO0I11ast XapaKTEepUCTUKA KJIMMAaTa U T€0JIOTMYECKUX
nporieccoB. [losiBIeHne U pacIBET XapaKTEPHBIX OPraHU3MOB. YTIIeOOpa3oBaHUE:
€ro yCJIOBUS U BIIMSHUE Ha ra30BbIil cCOCTaB aTMOC(hephI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnayutanuanm, JI. [lacrep, . . Meunukos, A. U.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, ['. IOpu.

Tabnume u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHHIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombiTa C. Muinepa, ['. FOpwu»,
«JTanbl ~ HEOPraHWYECKOW  3Boouun», «l'eoxpoHosOorMYeckass  IIKajiay,
«HavanbHble Tanbl OpraHUYEecKor »BoMOLMNY, «Cxema o0pa3oBaHUsl dyKapHOT
nyTéM cumounorenesa», «Cucrema xuBoW mnpupoab», «CTpoeHue BUpPYCa,
«Apomopdossl  pacrenuit», «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOIOPOCINY,
«MHorokeTounsie  BoAopocian», «Mxuy», «llamopoTHuku», «l'onocemeHHbIE
pacteHus», «Opranbl IBETKOBBIX pPacTEHUID, «CXxemMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomop(}o3bl KUBOTHBIX», «IIpocTeitmey, «KumeunomnomnoctHeie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOnHBIEY, «lIpecmbikarommecs,
«IItney, «Miekonurtaromuey, «Pa3BuTue )xu3HU B apXeuckoun spe», «Pa3zButue
)KU3HH B TMPOTEPO30OUCKON 3pey», «Pa3BuTHE KU3HM B NAJICO30MCKOU 3pey,
«Pa3BuUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KAaHO30MCKOU 3pe»,
«CoBpeMeHHasi CUCTEMA OPraHUYECKOTO MUPay.

OG6opynoBaHue: repOapuu pacTEHUM pa3IMYHBIX OTACJIOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHbBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, UydeJia IITUIL] U 3BEPEM, KOJUIEKIIUU
OKaMEHEJIOCTeH, TOJIE3HBIX MCKOIMAEMbIX, MYJSKA OPraHUYECKUX OCTATKOB
OpPTaHU3MOB.

BupryaabHaa gaGopartopHas paGora Ne2 «MojaenupoBaHUE ONBITOB
Mumiepa—FOpu 1o n3y4eHno abMOTeHHOTO CUHTE3a OPTaHUYECKUX COCTMHECHUN B
NEPBUYHOI aTMochepe».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3



Pa3znensl n 3aqaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKIEHUU YesoBeKa. PemurunosHeie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cx0ACTBO YenoBeKa C KUBOTHBIMUA. CHCTEMATHYECKOE MOJI0KEHUE YETOBEKA.
CBugerenscTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPQOJIOTUYECKHE, AMOPHOTOTUYECKUE, (hH3HOIOTO-OMOXUMUYECKHE,
noBeAeHueckue. OTINYUS YeJIOBEeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta U BTOPOM CUTHAIBHOM
CUCTEMBL.

JBuxkyue cuiibl ((pakTopbl) aHTPONOreHe3a: OMOJOTHYECKHE, COL[UANIbHBIE.
CooTHoLIEHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OCHOBHBIE CTaJAMM aHTpoIOreHe3a. PaHHHE 4Ye0BEKOOOpa3HbIE OOE3bSHBI
(POKOHCYJIbI) M pAaHHUE MOHTHJIBI — OOIIME MPEIKN YeTOBEKOOOPa3HBIX 00€3bsiH U
J0Jed. ABCTPAJIONMUTEKU — JABYHOTHE MPEAKHU JIIOJel. YeloBeK yMelblil, IepBbIe
W3TOTOBJICHUS OPY Il TpyAa. UenoBek NpsMOXOASIIUI U IEPBBIN BBIXO JIFOAEH 32
npenensl Appuku. YenoBek reifenbOeprckuil — oOmil Npe oK HeaH 1epTaIbCKOrO
YEJIOBEKAa M YEJIOBEKa pa3syMHOro. YeloBeK HEaHAEPTANbCKUM KaK BHJ JIKOJEH
XOJIOJHOrO KJiMMmara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKUM
YeJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku. I[lameorenernka u
[aJIEOr€HOMUKA.

DBOJIIOLIMST COBPEMEHHOTO uesoBeka. EcTtecTBeHHBI OTOOp B MOMYISLUAX
yeyioBeka. MyTanuoHHBIN Tiporiece U noiaumopdusm. [lomynsinoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(pQPexT ocHOBATENs» B MOIMYJISIUSIX COBPEMEHHOTO
YeJI0BEKaA.

Yenoseueckne pacbl. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpaswmiickas),  aBCTpajo-HErpoujHas  (PKBATOpUalbHAs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHCKas). BpemMs M ImyTH paccelieHHs 4YelOBEeKa IO IIJIaHETe.
EauHcTBO  4yemoBedweckux — pac. HaydHas  HECOCTOSATENBHOCTh  PAaCH3MA.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYXKaloleH Cpeabl.
Bnusnue reorpadpuyeckoil cpespl U apeiida reHoB Ha MOp(OJIOruio U (PU3UOJIOTHIO
YEJI0BEKA.

MexauciuruimHapaele  MeToAsl B ¢u3nueckoi  (OMOJOTHYECKO)
AHTPOIIOJIOTMM.  DBOJIOUHMOHHAS ~ AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YEJIOBEYECKUX NMOMYJIAUN. broconuanpHble UCCIENOBAaHUSA IMPUPOJABI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. lapBun, JI. JIuku, 1. 4. Porunckui, M. M. I'epacumos.

Tabmuipt 1 cxembl: «MeToIbl aHTPONOJOTUNY, «['0JTOBHON MO3T ueIoBeKay,
«YenoBekooOpa3Hbie 00e3bsHbD», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,



«PynMMEHTBI U aTaBU3MbD, «J|BUXKYIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutTek», «UYenosek ymenslid», «Yenosek
MPAMOXOIAIININY, «/{enncoBckuid yenoBek» «Heanaepranbusny, « KpomaHbOHIE,
«IIpenku yenoBeka», «ITambl IBOJTIOLMH YEIIOBEKay», «Packl UeTOBEKay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJbTYypbl TIPEAKOB 4YENOBEKa, penponaykiuu (dororpadhmum) KapTuH C
MU(DOTOTHIECKUMH W OMOJEHCKMMH CIOKETaMH TPOWCXOXKICHHUS YEIOBEKa,
dboTorpaduu HaxoI0K KUCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4yeJoBeKa U Yepera MMMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3e,
MOJIEJIN TOpCa MPEJKOB YEJIOBEKA.

JlaGopaTopnass padora No3 «M3ydeHue ocoOEHHOCTEH CTPOCHHMS CKeJeTa
YeJI0BEeKa, CBSA3AHHBIX C MPSIMOXOKICHUEM).

Tema 6. Jkojoruss — Hayka O B3aMMOOTHONICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KAKIIel cpeaou

3apoxaeHue U pa3BUTHE 3KoJorud B Tpyaax A. 'ymbGonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazmensl u 3amaun
sK0J0TUH. CBSI3b SKOJIOTUU C APYTUMU HAyKaMHU.

Metonbr sxosorun. IloneBble HaOMIOIEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
NpUpPOAHBIE W JiabopaTopHble. MoJenupoBaHre B HKOJIOTHU. MOHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaYCHUE OKOJOTMYECKUX 3HAHWW Uil YeJIOBEKA. DKOJOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEJIOBEYECTBA C MpUpoaor. PopMHUpOBaHUE
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3gensl sxonorum», «Metoabl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEH CPEABD).

JlaGopaTropnass paGora Ned «l3ydyeHne METOAOB  HDKOJOTHUYECKUX
HUCCIICIOBAHU .

Tema 7. Opranusmsl U cpea OOUTAHUS

DkoJyoruueckue (PaKkTopbl U 3aKOHOMEPHOCTH Ux nercTsus. Kimaccudukams
IKOJIOTUYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHUYECKHE, aHTpororeHHbIe. O01ume
3aKOHOMEPHOCTH JIEUCTBUS 3Kojornueckux (axropos. I[lpaBmio munnmyma (K.
[lInpenrens, ). JIu6ux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

Abuotnyeckue ¢aktopel. CBeT Kak sKosoruueckuit ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI



pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJIb CBETA.
doTonepuoau3m.

Temnepatypa kak skojorumueckuit Qaxrtop. JleficTBue TemmepaTypsl Ha
opraHu3Msbl. [IOMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skonormdeckuil (axtop. IlpucmocoOnenus pacteHuid K
NoJIIepKaHUI0 BoJgHOTO OanmaHca. Knmaccudukaiusi pacTeHH MO OTHOILIEHHUIO K
Bojie. [Ipucnocobnenns XUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIlIHAs, ITOYBEHHAs,
rnyOWHHAs  TOJNOYBEHHAs,  BHYTPUOpPraHW3MEHHas.  DU3NKO-XUMHUYECKHE
0COOEHHOCTH cpesi 0OuTaHusl opraHu3MoB. [Ipucnoco0neHunss OpraHu3MoB K KU3HH
B Pa3HBIX cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguunbie puTMbl. [IpucrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HMU.

Kusnennsie popmbl oprann3moB. [loHsTre o )xu3HeHHoi hopme. JKu3HeHHbIE
GbopMBbl pacTeHWil: AEpeBbs, KyCTapHUKU, KYCTapHUYKH, MHOTOJIETHHE TpPaBBI,
oJiHOJIeTHHE TpaBbl. KU3HEHHbIE (POPMBI )KMBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue axkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cUMMOMO3 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMonecTBUs  (Tommueckue, (Qopuyeckue, (Qabpuueckue). 3HaYCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI Il CYIECTBOBaHMS OPIraHHW3MOB B Cpele
obOutanus. [IpyHIUI KOHKYPEHTHOTO UCKIIOYEHHUS.

JdeMmoHcTpanuu

Tabmuipl 1 cxeMmbl: «Okosoruyeckue (akTops», «CBETOBOH CIEKTPY,
«IKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIOKpoBHBIE
KUBOTHBIE», «XOJOIHOKPOBHBIE JKUBOTHBIE», «DHU3MONOrMyecKue amanTauuu
XKUBOTHBIX», «Cpenbl OOWTaHHMS OpPraHU3MOB», «bHONOrMYECKHE PUTMBDY,
«Kuznennele popmbl pacTeHuil», « KuzneHHbie (hOpMbI )KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMAa XBOWHOro Jjecay, «llenmm nwuranusy,
«XUITHUYECTBOY, «ITapazutuzmy», «KoHKypeHuus», «CumMOno3y,
«KoMMeHcanuzm.

ObopynoBanue: repOapuM pacTeHUMM M KUBOTHBIX, NPUCHOCOOJIEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PakTopoB, repOapuu CBETOIIOOUBBHIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOMBBIC, TEHENIOOUBBHIE U
TEHEBBIHOC/IMBBIE KOMHATHBIE PAaCTEHUs, repOapuy U KOJUIEKIUU TETUIOIIOONBBIX,
3UMOCTOMKHMX, MOPO30yCTOMYMBBIX PAacTEHHM, dyuesia NTUL] U 3Bepel, repdapuu



pacTeHuid, OTHOCAIUXCS K Turpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX IPYIII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HbIX cpeaax,
repObapum M KOJUIEKUMM pAaCTeHUAd U JKUBOTHBIX, OOJaJAalONIMX 4YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUM KU3HU, repdapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YYaCTBYIOIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTtopnasi paGora «BpbiBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD».

Tema 8. Ikos10rusi BUA0B U NOMYJISAIM M

OKOJIOTUYECKHE  XApaKTePUCTUKU  TOIYJISLHH. [Tomynsimuss ~ Kak
ononoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJjsinuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IUJIOTHOCTb,
BO3pacTHass M II0JIOBAasl CTPYKTypa, pOXKIAeMOCTb, IPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKoynornyeckass CTpykrypa nomyiasiuud. OneHKa YWCIEHHOCTH MOMYJIALUH.
JlunaMuKa momyJsiquu U €€ peryssuus. bUuoTHYecKuid NMOTEHLHMANl MOMYJISALHUU.
MopenupoBaHue TMHaAMUKU NOMyJsiuun. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKHBaHUS. Perymnsuus YUCICHHOCTH MOMYJSLUNA: PoJib (HaKTOPOB,
3aBUCSUIMX U HE 3aBUCSAUIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTpaTeruu BUOB (I- 1
K-ctparerun).

[Tonsitue 00 HKONOrMYECKOM HuIIe BHaa. MectooOutanue. MHoromepHas
MoJenb dKosiorndeckon Humun Jx.M. XarunHcoHa. Pa3sMepbl 3KOI0rMYECcKOu
Huiy. [loTeHnnanbHas U pealTu30BaHHAs HUILIU.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJIEHUS M MHIpalMil KUBOTHBIX. buoslornueckue
WHBAa3UM Yy KEPOJIHBIX BUJOB.

JdeMmoHcTpanuu

IToptper: k. 1. XaT4ynHCOH.

Tabmuubl W cxembl: «IKOJOTMYECKUE XapaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEeHHast  CTpyKTypa  mnonmyssiqum», «Bo3pacTHble  MHUpPaMHJIBI
nonyjsiun», «CKOPOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzMammn», «Mogeib 3kosiorndeckor Huimm [x. M. Xatuunconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU )KUBOTHBIX.

JlabopaTtopnass paGora Ne6 «llpucmocobrmeHuss ceMsH pacTeHUH K
PACCEIICHUION.

Tema 9. Jxosorust coodmecTB. IKOJIOTHYECKHE CHCTEMBbI.



CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MexAy
OpraHu3Mamu B OHMOIIEHO3E.

OkocucrtemMa kak OTKpbiTasi cucrema (A. JIx. TeHcnu). DyHKIHMOHAIBHbBIC
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOIYUEHThl, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue nenu u cetu. AOHOTHUECKHE OJIOKHU
skocucteM. [104BBI ¥ MBI B AKOCUCTEMaX. KpyroBopoT BEmIECTB U TIOTOK DHEPTUN
B DKOCHCTEME.

OcHOBHBIE TOKA3aTENU SKOCUCTEMBI. brioMacca u mpoAyKIus. DKOJIOTUUECKHE
nupamMubl Yuces, 0MOMacChl U SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBuuHbBIE U
BTOPHYHBIE CYKIIECCHM W WX TMPUYUHBL. AHTPOIOTCHHBIC BO3JICHCTBHUS Ha
cykueccuu. KimmmakcHnoe cooOuiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHBIE YKOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopell u
0Keanos. Ixocucmemovl MYyHOp, 1eCO8, CHeneti, nyChbltb.

AHTPOTIOTEHHBIE HAKOCUCTEMBI. ATPOIKOCHUCTEMA. ATpPOIECHO3. Pazmmdms
MEXy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
bnopa u ¢ayna. CuHaHTpomuzalusi Tropojckoil ¢ayHbsl. buonoruueckoe u
X035MCTBEHHOE 3HAUECHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30upukamopos (Kirouesvlx
61008) 6 yHKYUOHUpOBaHuu 3Kocucmem. IlepeHOC SHEPTUU U BEIISCTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIUN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIM.

Mexanuzmvi 6030eticmaust 3a2psA3HeHUll Pa3HblX MUN08 Ha CYOOP2aHU3MEHHOM,
OP2aAHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUS AHMPONOSEHH020 6030eticmaus. MeTomoIoTHs
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JdeMoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmupt  u cxembl:  «CtpykTypa  OuoueHo3a»,  «ODKocHcTeMa

IIUPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTeMa XBOWHOTO Jiecay, «DyHKIIMOHAJIbHbBIC
IPYIIIBI OPTraHU3MOB B AKOCHUCTEMEY, « KpyroBOpOT BEIIECTB B SKOCUCTEMEY, «Ilenu
nuTaHus (macTOWIHAs, HAETPUTHAsA)», «IKOJOTHYECKas TUpamMuia YUCEeI,
«IKonoruyeckas mupamuia OMOMACChl», «IKOJIOTHUECKAs MUpaMUa SHEPTUNY,
«O6pazoBanne 6onoTay, «llepBuunas cykueccus», «BoccTaHOBIGHHE Jeca MOCie



nokapa», «KocucreMa 03epa», «ArpoueHos», «KpyroBopor BemecTB W MOTOK
SHEpPruH B arporeHose», «IIpumepsr ypboskocucTem.

O6opynoBanue: repdapun pacTeHUN, KOJUICKITMYA HACEKOMBIX, Uydelia MTHIT |
3Bepeit, repOdapuu KyJIbTYpPHBIX U TUKOPACTYILUX PACTEHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora Nel «/3ydeHue u onucanue ypoO3KOCHCTEMBDY.

IKCKYpcHs «IKCKypCHUsl B TUIHMYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HsK,
CJIbHUK, HA CYXOJI0JbHBINA WU TOMMEHHBIN JIYyT, 03€p0, O0JI0TO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdpepa — obOmernanerapHas o0Oosiouka 3eMid, TJ€ CYIIECTBYET WIU
CyILIECTBOBAJIA >kKM3Hb. Pa3zBuTHe npeacrtaBieHuil o onocdepe B Tpygax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. Obnactu ouocdepst u e€ coctan. JKupoe
BeIEeCTBO Orochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
r100anbHON IKOCUCTEMBI. JlMHaMu4eckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILECTB K OMOr€OXUMHYECKHUE IUKJIIBI (YIIepoa, a30Ta). PUTMUYHOCTH SIBIEHUN B
ouocdepe.

3oHanbHOCTh OMochepsl. [lousTre o Guome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE Jieca, CMEIIAaHHbIE W IIUPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOIMYECKHUE JIECa, BBICOKOTOPhs. KilnMar, pacTUTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa u QyHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITMAa 1
onocdepHbIX PYHKITUH.

JlemoHcTpanuu

[Toptpetsl: B. 1. Bepnanckuii, 3. 3rocc.

Tabnuiel u cxembl: «['eocdhepsl 3emim», «KpyroBopoT a3ora B MpUPOIELY,
«Kpyrosopot yriepona B npuponae», «KpyroBopor kwuciopoga B Npupoze»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemannsiii jgec», «IIIMpokoIUCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlyctbiHsy, « Tponndeckuil gecy.

OO6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YennoBek u okpy:kaouias cpeaa

OKOJIOTUYECKHE KPHU3UChl M HX NpUYMHBL. Bo3nelicTBHe 4YenoBeKa Ha
ouocdepy. 3arpsizHeHre BO3IYITHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbsl. OxpaHa MHOYBEHHBIX
pecypcoB. I3meHenue kimmara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN U XKUBOTHBIM Mup. OxpaHa
PACTUTENBHOIO M YKUBOTHOrO MHpa. OCHOBHBIE NPUHLHUIIBI OXPaHbl MPUPOIBL.



Kpacubie xuuru. Ocobo oxpassembie mnpupomanbie Tepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYHMBOTO PA3BUTHS YEIOBEYECTBA W IPUPOJIBI.
PanvonanbHO€  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTO
pazHooOpazus 3emnu. OOmME 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE OCIEACTBHUS.

Pa3BuTne METOJOB MOHUTOPHMHIA pPa3BUTHS ONACHBIX TEXHOTI'CHHBIX
npouieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneyugarowue 00Cmyn K
ungopmayuu no  cocmoaHulo OmMOeNbHLIX U008 u dkocucmem. (OcHOBbI
9Kopeabunumayuu dKocucmem U cnocooos 060pvbOLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpyxkyus mopckux u HazemHvix SKOCUCTEM.

JlemoHcTpanuu

Tabnuibl 1 cxeMsl: «3arpsi3HeHne atMocepbl», «3arpsa3HeHue ruapochepb,
«3arps3HeHue nouBb», «IlapHukoBbIi 3P hekT», «Oco00 OXpaHseMble IPUPOIHBIE
TEPPUTOPUM», «MOJenH yIpaBIsieMOro MUpay.

Oo6opynoBanue: ¢otorpaguu OXpaHsSEMbIX pPAaCTEHHWUW M KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OoOy4YaroIMUMHUCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, HPUCYLIMMHU CHUCTEME
OMOJOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocobHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JJOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU M HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, MNATPUOTH3MA U
YBAXXEHHUSI K 3aKOHY WM ITPAaBOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICIAUIO U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alNA OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaIaHCKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaXKCHUE 3aKOHA
Y MPABOMNOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIO3HABATEIBHBIX 3a1a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU JEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBA)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM SI3BIK M KYJIBTYPY, NMPOIUIOE M HACTOSLIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIbI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMUMAaHKUE YMOLUMOHAIBHOTO BO3JICUCTBHS KUBOU MPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAHUE U peanu3aliusi 310poBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHIYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMbIe MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS TpU peHIeHHd MpoOsieM, CBA3aHHBIX C  palOHaJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHJIOB,
aKOocucTeM, orochepsr);

AKTMBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEW TPUPOTHON
cpene, yMeHHe MPOTHO3UPOBAaTh HEOJIArOMPHUSITHBIE 3KOJOTHYECKHE MOCIEACTBHS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MIPAKTUYECKOMN JIEATEIBHOCTH SKOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHON MPAaKTHKW, OCHOBAHHOI'O Ha JIMAJIOTE
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHMHM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH poliIeM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTeil BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPY U3y4YCHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAy4YHbIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIE TMOHSATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue, HabJoIeHne, U3MEPEHHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAbHbBIE
y4ueOHbIe JeHCTBUSA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIMOHATBHOW IPaMOTHOCTH M COIMAIBHOMN
KOMIIETEHIIMM ~ OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYaroUIMXcsl  MCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIEe IEUCTBUS B TO3HABATEIILHON U COIIMAIBHON MIPAKTHUKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl [MO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHbIC JICHCTBUA,
PETYJISTUBHBIC YHUBEPCAIIbHBIE YUeOHbIC JEHCTBUS, COBMECTHAS JEATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaaneHue YHHUBepPCAJIbHbIMH yueOHBIMU NMOo3HABaTeJbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE IeHCTBHUS:

CaMOCTOATENLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(HUKAIIUKA, 0OO0OIICHHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIEC MPU3HAKW, YCTAHABIIMBATH
CBSI3H C JIPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

UCITIOJIb30BATh OMOJIOTUYECKUE TIOHATHUS IS OOBsICHEHUSI (DaKTOB U SBJIICHHIMA
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABIICHHS CYyIIIECTBEHHBIX
CBA3€H M OTHOLIEHUWH B M3y4YaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKkxKe
MPOTUBOPEYHMI PA3HOTO poOJa, BBISBICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX
MCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHATbHBIX M HEMAaTEPHUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCIICICTBUN ACSITETLHOCTH;

KOOPJAMHHUPOBATH U BHITIOIHATH paOOTY B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHA PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIQJICTh HaBBIKAMU Y4€OHO-UCCIICIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUICCKUX 3aa4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpeTalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATh TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIAThH 1IEJICHANIPABICHHBIA TMMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATCIBHYIO M TPAKTHYCCKYIO 00JIaCcTH
KU3HEICITCIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUCOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIC WJEH, MpeJjlaraTb OPUTHHAIBHBIC MOIXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOpMamu (TeKcTe y4eOHOTOo
MocoOusl, HAYYHO-TIOMYJISIPHOW JIUTEpAaType, OWOJOTUYECKHX CIIOBapsSX |
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHHS], KPUTUIECKH OI[CHUBATH
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



dbopMyIIMpoOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TOUCKE U
otbope Omonornyeckoil mHGOpMaMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpPMYJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIAJETh  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o6menmne:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU O CYIIECTBY OOCyXaaemMol TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS MpejiaraeMoin
3aJ1ayy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3HMIMHI JIPYTUX YYaCTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJICHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MTPOSBIIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECEeTHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIBb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEIlIeHUH Y4eOHOH 3aauH;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JIEHUCTBHI C YYETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEeIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jies1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHTBhl APYrMX IpU AaHAINU3E€ pEe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHsTHE Ceds M IPYIrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTAaTKU M JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaTBl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€CIeUYeHUE
npopunapHOro  oOyueHust  oOydaromuxcss  Ouojmoruu. OHHM  BKJIIOYAIOT:
cnenuduyeckue AJjisi OMOJOTHHN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHMIO, UHTEPIIPETAIIMN U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  palluoOHaJIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTUYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TE€PBOr0 IMOKOJICHHUS, PACUICIUICHUsI, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHMS, HCIIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAaHUE, W3MEpPEHHUE,
HaOIIOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
DYKAapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuil, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpPraHOB pACTE€HMI, JKUBOTHBIX, 4YEJIOBEKAa, NPOLIECCOB KU3HEAECATEIbHOCTH,



MPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXKEHHUS,  MHJIMBUIYAJIHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBaTh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKAaHEH M UX (QYHKUMAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPACTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M HMX (QYHKIMSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BbISABIATH OTIMUYMUTEIbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyI;

yMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4l, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOIATH
npaBuiia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIJBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpPYs Iedb WCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

yMEHHE Y4YacTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKOW PaboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHBIX OOILECTB, U
nyOJMYHO  TPEJACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YUYEHUYECKHX
KOH(epeHusx;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIUIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHalIbHON
NESATEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUILIEBON MPOMBINIICHHOCTH, YIAyOIsTh MO3HABATENIbHBIHI
MHTEPEC, HAIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOJIONIONB30BaHUs, U B (DOPMHUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

yMEHHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOIMX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBosroniionHas teopus Y. JlapBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIMH), YUEHUS
(A. H. CesepiioBa — 0 nyTsX u HampaBieHusx sBomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
HKOJIOTUUECKON TUpaMuIbl 3HEpruu), runore3sl (rumorteza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJCIATh CYIICCTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIU3UPYIOIICTO, JIBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIMSHUS  JBUXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHH  TOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YyMEHUE YCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIMUH,
JBIDKYIIMMHA CHJIAMH aHTPOIOreHe3a, KOMIIOHCHTaMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISITH  OTJIMYUTENbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OuTaHWs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOE MECTHOCTH;

yMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPeIbl OOUTAHUS, CAMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOTrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJIBI U YEIOBEUECTBA;

yMEHHUE penaTh OMOJIOTUIECKUE 3a4a91, BHISABIISTh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICTyEMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SIBIICHUSMU, ITIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJHATh JIA0OPAaTOpPHBIE M IpPaKTUYECKHE padoThl, COOIIOIATh
npaBuiIa mpy paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCIEPUMECHTAIHLHBIMU
cpenacTBamMH, (GOpPMYyIUPYs IeJb HUCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
pe3ybTaThl U JENaTh BHIBOIBI,

YMEHHME Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKa
M YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaATbHON
NESATETLHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATENLHBI WHTEPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koan4yecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(POBHIE)
Konrposbubie IIpakTHyeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
BbubnunoTteka
1 buonorus xak Hayka 1 LLOK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
K BubnunoTteka
WBBIC CUCTEMBI B MX
2 2 LIOK https://m.edsoo.ru/863e6122
H3yHeHHe https://m.edsoo.ru/863e632a
https://content.edsoo.ru/lab/subjec
3 Buonorus kneTku 2 0.5 ps:// /lab/subj
t/6/
XuMu4ecKasi OpraHusanus https://content.edsoo.ru/lab/subjec
4 10 0.5
KIIETKH t/6/
https://content.edsoo.ru/lab/subjec
) Crtpoenue u QyHKIMH KIETKU 8 0.5 ¢ /6;) )
OOMeH BeIIeCTB U BubnnoTeka
6 IIpEBpAILEHUE YJHEPTUH B 9 0 LIOK https://m.edsoo.ru/863e6122
KJICTKE https://m.edsoo.ru/863e632a
7 Hacnencreennas undopmarnus 9 05 https://content.edsoo.ru/lab/subjec
W peanu3anus eé B KJIEeTKe ' t/6/
https://content.edsoo.ru/lab/subjec
8 JKU3HEeHHBIN UK KIETKU 6 0.5 ps:// /lab/subj
t/6/
9 CtpoeHue u GyHKIHH 17 05 https://content.edsoo.ru/lab/subjec
OpPraHu3MOB ' t/6/



https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587898508&usg=AOvVaw35fHNf7fyjCy8gydWkAVyN
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO
https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587898508&usg=AOvVaw35fHNf7fyjCy8gydWkAVyN
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO
https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587898508&usg=AOvVaw35fHNf7fyjCy8gydWkAVyN
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO

10 Pa3zmHoxeHue u pazButue 8 05 https://content.edsoo.ru/lab/subjec
OpraHu3MOB t/6/
Teneruia — nayxa o https://content.edsoo.ru/lab/subjec
11 HACJIEICTBEHHOCTU U 2 0.5 6/
M3MEHYMBOCTH OPTaHU3MOB
Bubnnoteka
12 3aKoHoMepHOCTH 10 0 LLOK https://m.edsoo.ru/863e6122
HaCIGICTBEHHOCTH https://m.edsoo.ru/863e632a
Bubnnoteka
13 3akonomepHOCTH 6 0 LIOK https://m.edsoo.ru/863e6122
HSMCHAMBOCTH https://m.edsoo.ru/863e632a
14 LeHeTIKA GeOBeKa 3 05 https://content.edsoo.ru/lab/subjec
t/6/
15 Cenexius opramusyon 4 05 https://content.edsoo.ru/lab/subjec
t/6/
Bubnnoteka
16 brotexsozorus i 4 LIOK https://m.edsoo.ru/863e6122
CUHTETHHECKas Onosorns https://m.edsoo.ru/863e632a
Bubnnoteka
17 PesepsHOe Bpems 1 LLOK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Bubnnoteka
OBIIEE KOJIMYECTBO YACOB 110 102 5 LIOK https://m.edsoo.ru/863e6122 ht

I[MTPOT'PAMME

tps://m.edsoo.ru/863e632a



https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587898508&usg=AOvVaw35fHNf7fyjCy8gydWkAVyN
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO
https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587898508&usg=AOvVaw35fHNf7fyjCy8gydWkAVyN
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO
https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587898508&usg=AOvVaw35fHNf7fyjCy8gydWkAVyN
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO
https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587898508&usg=AOvVaw35fHNf7fyjCy8gydWkAVyN
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO
https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587898508&usg=AOvVaw35fHNf7fyjCy8gydWkAVyN
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Konrposbnbie IIpakTHyeckue
n/n MPOrpamMmbl o0pa3oBaTe/ibHbIE pecypchbl
Bcero padoThI padoThI
3apoxJIcHUE U Pa3BUTHE
1 PO p . 4 BubnunoTteka
SBOJIIOIIMOHHEIX IIPEICTAaBICHUN B
H et LIOK https://m.edsoo.ru/863ea20e
OuoJiorun
. https://content.edsoo.ru/lab/subjec
2 Mukpo3Botonus U €€ pe3yJibTaThl 14 0.5 ¢ /6;) )
3 M . 6 BubnnoTteka
AKPO3BOJIIONHUS U €€ Pe3yJIbTaThl
P 1 pesy LIOK https://m.edsoo.ru/863ea20e
4 [IpoucxoxaeHue u pa3BUTHE KU3HU 15 05 https://content.edsoo.ru/lab/subjec
Ha 3emiie ' t/6/
5 [IpoucxoxaeHne YenoBeKa — 10 05 https://content.edsoo.ru/lab/subjec
aHTPOIIOTEHES ' t/6/
DKOJIOTHSI — HayKa O
5 B3aMMOOTHOIIIEHHUSX OPTaHU3MOB U 3 05 https://content.edsoo.ru/lab/subjec
HaJIOpPraHM3MEHHBIX CHCTEM C ' t/6/
OKpYKaroIle cpenon
https://content.edsoo.ru/lab/subjec
7 OpraHu3msl 4 cpesja 0OUTaHUs 9 0.5 o 6;) 1" /laby/sub]
. https://content.edsoo.ru/lab/subjec
8 DKOJIOTUS BUJIOB U TOIMYJISIUN 9 0.5 6/
DKOJIOTHS COOOIIECTB. https://content.edsoo.ru/lab/subjec
9 12 0.5
DKOJIOTHYECKHE CUCTEMBI t/6/



https://www.google.com/url?q=https://m.edsoo.ru/863ea20e&sa=D&source=editors&ust=1701379587971822&usg=AOvVaw0o6pbnHGmWHlPnJajeHcMV
https://www.google.com/url?q=https://m.edsoo.ru/863ea20e&sa=D&source=editors&ust=1701379587971822&usg=AOvVaw0o6pbnHGmWHlPnJajeHcMV

Bubnunorteka

10 buocdepa — rmobdanpHas skocucTema 6 LOK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Bubnnoteka

11 UYenoBek 1 OKpy’Karomias cpeaa 6 LOK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Bubnnoteka

12 PesepBHOE Bpems 8 LOK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

OBUIEE KOJIMYECTBO YACOB I1O 102 35
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https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO
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https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO




MNOYPOYHOE NVTAHUPOBAHUE
10 KJIACC (ouno-3a0uHas ¢opma)

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Bcero Nlata
Tema ypoxa Kontposibubie  IIpakTHueckue oGpa3soBarebHbIe
n/m ayauTop n3ydeHus
Camocr. padoThI padoThI pecypchl
HbIE
n3y.

Bubnnoteka

LIOK https://m.edsoo.ru/863
€6122 https://m.edsoo.ru/86
3e632a

buonorus kak KOMIJIeKCHAas

1 HayKa M KaK 4acTh 1

COBPEMCHHOTI'O O6H.[CCTB8.

BubnunoTteka

JKuBEBIE CHUCTEMBI U X LIOK https://m.edsoo.ru/863e6
CBOMCTBaA 122 https://m.edsoo.ru/863e6
32a

Bubnnoteka

YpoBHEBas opraHu3anus LLOK https://m.edsoo.ru/863
JKUBBIX CUCTEM €6122 https://m.edsoo.ru/86
3e632a

Hcropus oTkpsITHS U
n3ydyeHus kietku. Knerounas

teopus. [Ip.p.Nel https://content.edsoo.ru/lab/

4 «Mcnonp30oBaHue pa3IuyHbIX L 05 subject/6/
METOJI0B NPU U3Y4YEHUNU
JKUBBIX CUCTEM.»
Meroasl MOJNEKYJIIPHON U
5 KJIE€TOYHON OMOJIOTHH. 1 05 https://content.edsoo.ru/lab/
[IpakTuyeckas pabora Ne2 ' subject/6/

«3y4yenune meTo10B



https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587898508&usg=AOvVaw35fHNf7fyjCy8gydWkAVyN
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https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO
https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587898508&usg=AOvVaw35fHNf7fyjCy8gydWkAVyN
https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587898508&usg=AOvVaw35fHNf7fyjCy8gydWkAVyN
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO

KJIETOYHOU OMOJIOTUHA

(xpomarorpadusi,
anexTpodopes,
nuddepeHnraibHoe
nentpudyruposanue, [1L[P)»
Bubnnoteka
6 XUMHAYECKUH COCTAB KJIETKU LOK https://m.edsoo.ru/863
eb74e
MuHepaabHbIC BEIIECTBA BubnunoTeka
7 KJIETKHU, UX OHOJIOrHYecKast LLOK https://m.edsoo.ru/863
poip e674e
OpraHudeckue BenecTna
KIICTKH — OCJIKH.
3 Jlaboparopnas pabota Nel 05 https://content.edsoo.ru/lab/
«OOHapyx)eHHe OSITKOB ¢ ' subject/6/
MTOMOIIBIO KAYeCTBEHHBIX
peaKHii»
CsolicTBa, Kinaccudukanus u bubnuorexa
9 (yHKLIH GeTKOB LOK https://m.edsoo.ru/863
e6b72
Bubnnoteka
10 Oprasitieckue petectsa LLOK https://m.edsoo.ru/863
KJIETKU — YTJIEBOIBI 6870
Opraandeckue BenecTna bubamoreka
11 LIOK https://m.edsoo.ru/863
KJIETKH — JIMITHIBI <6870
Hyxkneunossie kuciorsl. JJHK bub/worexa
12 LIOK https://m.edsoo.ru/863

u PHK.

e6d5c



https://www.google.com/url?q=https://m.edsoo.ru/863e674e&sa=D&source=editors&ust=1701379587904787&usg=AOvVaw0FMQ0Xe5_rimjovt7Qkz7e
https://www.google.com/url?q=https://m.edsoo.ru/863e674e&sa=D&source=editors&ust=1701379587904787&usg=AOvVaw0FMQ0Xe5_rimjovt7Qkz7e
https://www.google.com/url?q=https://m.edsoo.ru/863e674e&sa=D&source=editors&ust=1701379587904787&usg=AOvVaw0FMQ0Xe5_rimjovt7Qkz7e
https://www.google.com/url?q=https://m.edsoo.ru/863e674e&sa=D&source=editors&ust=1701379587904787&usg=AOvVaw0FMQ0Xe5_rimjovt7Qkz7e
https://www.google.com/url?q=https://m.edsoo.ru/863e6b72&sa=D&source=editors&ust=1701379587906635&usg=AOvVaw3EWPLKJxhMluXd1B7pKqki
https://www.google.com/url?q=https://m.edsoo.ru/863e6b72&sa=D&source=editors&ust=1701379587906635&usg=AOvVaw3EWPLKJxhMluXd1B7pKqki
https://www.google.com/url?q=https://m.edsoo.ru/863e6870&sa=D&source=editors&ust=1701379587910430&usg=AOvVaw35xMaD0FexuVO8nX9S6Jdm
https://www.google.com/url?q=https://m.edsoo.ru/863e6870&sa=D&source=editors&ust=1701379587910430&usg=AOvVaw35xMaD0FexuVO8nX9S6Jdm
https://www.google.com/url?q=https://m.edsoo.ru/863e6870&sa=D&source=editors&ust=1701379587910430&usg=AOvVaw35xMaD0FexuVO8nX9S6Jdm
https://www.google.com/url?q=https://m.edsoo.ru/863e6870&sa=D&source=editors&ust=1701379587910430&usg=AOvVaw35xMaD0FexuVO8nX9S6Jdm
https://www.google.com/url?q=https://m.edsoo.ru/863e6d5c&sa=D&source=editors&ust=1701379587912215&usg=AOvVaw0BswBiPnuNYfkshL8y9UP4
https://www.google.com/url?q=https://m.edsoo.ru/863e6d5c&sa=D&source=editors&ust=1701379587912215&usg=AOvVaw0BswBiPnuNYfkshL8y9UP4

Crpoenue u pynkunu ATO.
HApyrue

Bubnunoteka

13 LLOK https://m.edsoo.ru/863
HYKJI€03uaTpHr(oCchaThI c6d5e
(HT®)
CexBenupoBanue JIHK.
BubnunoTteka
MeToabl TEHOMUKH,
14 LIOK https://m.edsoo.ru/863
TPAHCKPUIITOMUKH,
e6d5c
MIPOTEOMUKH
MeTomsL CT . Bubnunoteka
KTypHOH
15 A PYKTYP LIOK https://m.edsoo.ru/863
Ouosoruu
€6e88
Bubnnoteka
THIIBI KIIETOK.
16 n LIOK https://m.edsoo.ru/863
OKapuOTHYECKAs KJICTKA.
poKap €6e88
CtpoeHue syKapuoTHUECKON
17 knetku. [IpakTuueckas padota 05 https://content.edsoo.ru/lab/
«M3y4yeHune CBOMCTB ' subject/6/
KJIETOYHOU MEMOpaHbD»
TMoBenxHoC 4 ammaa Bubnnoteka
HOCTHEIN ammapar
18 P P LIOK https://m.edsoo.ru/863
KJICTKU
€6e88
OnHOMEM6 BubnunoTteka
aHHBIC OPTAaHOHU/IBI
19 g P P g LLOK https://m.edsoo.ru/863
KJICTKHU.
€6e88
Bubnnoteka
ITomyaBTOHOMHBIE OPTaHOWIBI
LIOK https://m.edsoo.ru/863
20 KJIETKH: MUTOXOHJIPHUH,

IaCTuabI.

e6ff0 https://m.edsoo.ru/863
e716¢
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https://www.google.com/url?q=https://m.edsoo.ru/863e6e88&sa=D&source=editors&ust=1701379587913821&usg=AOvVaw2t_DZyKitHrTNbMtNJ_Vyk
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HememOpanHbie opraHou/ b1

BubnnoTteka
LOK https://m.edsoo.ru/863

21 KJIETKU e6ff0 https://m.edsoo.ru/863
e716c
Bubnunoteka
29 Crpoerue 1 hyHKIUH 17 LOK https://m.edsoo.ru/863
e6ff0 https://m.edsoo.ru/863
e716c
CpaBHUTENIbHAS
XapaKTEPUCTUKA KIETOK
93 sykapuort. JlabopaTopHas 05 https://content.edsoo.ru/lab/
pabora «M3yuenue cTpoeHust subject/6/
KJIETOK Pa3IMYHBIX
OpraHU3MOB»
AccuMminus u Bubnuoteka
24 JUCCUMMIISAIINAS — JBE LIOK https://m.edsoo.ru/863
CTOpOHBI MeTabomM3Ma. THUIbI e6ff0 https://m.edsoo.ru/863
oOMeHa BEIIECTB. e716¢
CDepMe}\I,TaTHBHHH Xapaitep https://content.edsoo.ru/lab/
25 PEaKIHii KIETOYHOTO 0.5 )
subject/6/
MeTabonu3ma.
Bubnunoteka
26 benku-akTuBaTOpsl U OENKU- LLOK https://m.edsoo.ru/863
MHTHOUTOPBI e6ff0 https://m.edsoo.ru/863
e716c
ABTOTpO(DHBIN THIT 0OMEHa bubnnorexa
27 LLOK https://m.edsoo.ru/863

B€IICCTB

e7c98
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https://www.google.com/url?q=https://m.edsoo.ru/863e716c&sa=D&source=editors&ust=1701379587917710&usg=AOvVaw054LHaKLQtbV7lDveQ9b-F
https://www.google.com/url?q=https://m.edsoo.ru/863e6ff0&sa=D&source=editors&ust=1701379587917495&usg=AOvVaw2s1zA_8BHKJjAuhKAeofGG
https://www.google.com/url?q=https://m.edsoo.ru/863e6ff0&sa=D&source=editors&ust=1701379587917495&usg=AOvVaw2s1zA_8BHKJjAuhKAeofGG
https://www.google.com/url?q=https://m.edsoo.ru/863e716c&sa=D&source=editors&ust=1701379587917710&usg=AOvVaw054LHaKLQtbV7lDveQ9b-F
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Bubnunorteka

28 doTocunTes LIOK https://m.edsoo.ru/863
e7c98
Bubnunoteka
29 XeMOoCHHTE3. 0.5 LLOK https://m.edsoo.ru/863
€7c98
Bubnunoteka
30 AHadpOOHBIC OPraHU3MBI. LOK https://m.edsoo.ru/863
Buapr 6poxeHusl. e7c98
AspoOHBIE OpraHU3MBbL. JTaIlbI
SHEPreTU4ecKoro oOMeHa.
Bubnunoteka
31 JHeprius MeMOpanHoro LLOK https://m.edsoo.ru/863
rpagueHTa npotoHoB. CHHTE3 0766¢
AT®: PaboTa nmpoTOHHOM —
AT®-cunTassl
O6o061eHne u
cucTeMaTu3alus 3HaHUH 110 Bubnunoteka
32 teMme "OOMeH BEIIECTB U LIOK https://m.edsoo.ru/863
IIpeBpallcHUe YHEPTUU B e766¢
Kierke" /
Bubnunoteka
33 Peakiiuu MaTpudHOTO CHHTE3a LLOK https://m.edsoo.ru/863
e766¢
Tpa"ckpunuus — MaTpUYHBIN bubnnorexa
34 LLOK https://m.edsoo.ru/863
cunte3 PHK
e796e
Bubnunoteka
35 Tpaucnsauus u e€ ramnbl LIOK https://m.edsoo.ru/863

e796e



https://www.google.com/url?q=https://m.edsoo.ru/863e7c98&sa=D&source=editors&ust=1701379587921170&usg=AOvVaw0gLqX-GIG7Y1pUrhbJ-etJ
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https://www.google.com/url?q=https://m.edsoo.ru/863e7c98&sa=D&source=editors&ust=1701379587921170&usg=AOvVaw0gLqX-GIG7Y1pUrhbJ-etJ
https://www.google.com/url?q=https://m.edsoo.ru/863e7c98&sa=D&source=editors&ust=1701379587921170&usg=AOvVaw0gLqX-GIG7Y1pUrhbJ-etJ
https://www.google.com/url?q=https://m.edsoo.ru/863e766c&sa=D&source=editors&ust=1701379587919418&usg=AOvVaw33GtZ6Ym8f1sAqNZCr_e24
https://www.google.com/url?q=https://m.edsoo.ru/863e766c&sa=D&source=editors&ust=1701379587919418&usg=AOvVaw33GtZ6Ym8f1sAqNZCr_e24
https://www.google.com/url?q=https://m.edsoo.ru/863e766c&sa=D&source=editors&ust=1701379587919418&usg=AOvVaw33GtZ6Ym8f1sAqNZCr_e24
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https://www.google.com/url?q=https://m.edsoo.ru/863e766c&sa=D&source=editors&ust=1701379587919418&usg=AOvVaw33GtZ6Ym8f1sAqNZCr_e24
https://www.google.com/url?q=https://m.edsoo.ru/863e766c&sa=D&source=editors&ust=1701379587919418&usg=AOvVaw33GtZ6Ym8f1sAqNZCr_e24
https://www.google.com/url?q=https://m.edsoo.ru/863e796e&sa=D&source=editors&ust=1701379587928606&usg=AOvVaw2f2Y3u8WL6cFdmMlctxxu-
https://www.google.com/url?q=https://m.edsoo.ru/863e796e&sa=D&source=editors&ust=1701379587928606&usg=AOvVaw2f2Y3u8WL6cFdmMlctxxu-
https://www.google.com/url?q=https://m.edsoo.ru/863e796e&sa=D&source=editors&ust=1701379587928606&usg=AOvVaw2f2Y3u8WL6cFdmMlctxxu-
https://www.google.com/url?q=https://m.edsoo.ru/863e796e&sa=D&source=editors&ust=1701379587928606&usg=AOvVaw2f2Y3u8WL6cFdmMlctxxu-

KonnpoBanue aMUHOKHCIIOT.

Bubnunorteka

36 Pons pubocom B GrocunTe3e LOK https://m.edsoo.ru/863
Oenka e796e
Opranu3anus reaoma y bub/norexa
37 LLOK https://m.edsoo.ru/863
MIPOKAPHOT U DYKAPHOT e796e
MonexysipHble MEXaHU3MBbI bubnnorexa
38 LIOK https://m.edsoo.ru/863
AKCIIPECCHUU T€HOB Y yKapuOT e79e
Bupycel — HekiieTouHbIe
(opmb1 H3HH 1 ObnMraTIbIC https://content.edsoo.ru/lab/
39 napa3uTel. [IpakTuyueckas 0.5 )
subject/6/
paborta Ne4 «Coznganue
MOJIETIH BUPYCa»
BupycHsie 3a0oneBanus BubnunoTeka
40 YeI0BEKA, >)KUBOTHBIX, LIOK https://m.edsoo.ru/863
pacteHui e7540
HanotexHonoruu B Onojgoruu bubamorexa
41 LIOK https://m.edsoo.ru/863
U MEIUIIIHE e7540
Bubnnoteka
42 JKU3HEeHHBIN UK KIETKU LIOK https://m.edsoo.ru/863
e7f4a
Bubnnoteka
43 Marpuusnsiii cuate3 JJHK LLOK https://m.edsoo.ru/863
e7f4a
44 Xpomocomsl. JlaboparopHast 05 https://content.edsoo.ru/lab/

pabora Ne3 «U3yuenue

subject/6/



https://www.google.com/url?q=https://m.edsoo.ru/863e796e&sa=D&source=editors&ust=1701379587928606&usg=AOvVaw2f2Y3u8WL6cFdmMlctxxu-
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https://www.google.com/url?q=https://m.edsoo.ru/863e796e&sa=D&source=editors&ust=1701379587928606&usg=AOvVaw2f2Y3u8WL6cFdmMlctxxu-
https://www.google.com/url?q=https://m.edsoo.ru/863e7540&sa=D&source=editors&ust=1701379587930758&usg=AOvVaw1IALVuA3qlopPYHqyrQqPU
https://www.google.com/url?q=https://m.edsoo.ru/863e7540&sa=D&source=editors&ust=1701379587930758&usg=AOvVaw1IALVuA3qlopPYHqyrQqPU
https://www.google.com/url?q=https://m.edsoo.ru/863e7540&sa=D&source=editors&ust=1701379587930758&usg=AOvVaw1IALVuA3qlopPYHqyrQqPU
https://www.google.com/url?q=https://m.edsoo.ru/863e7540&sa=D&source=editors&ust=1701379587930758&usg=AOvVaw1IALVuA3qlopPYHqyrQqPU
https://www.google.com/url?q=https://m.edsoo.ru/863e7f4a&sa=D&source=editors&ust=1701379587935692&usg=AOvVaw1f9RnfcJcV9asTD49gureL
https://www.google.com/url?q=https://m.edsoo.ru/863e7f4a&sa=D&source=editors&ust=1701379587935692&usg=AOvVaw1f9RnfcJcV9asTD49gureL
https://www.google.com/url?q=https://m.edsoo.ru/863e7f4a&sa=D&source=editors&ust=1701379587935692&usg=AOvVaw1f9RnfcJcV9asTD49gureL
https://www.google.com/url?q=https://m.edsoo.ru/863e7f4a&sa=D&source=editors&ust=1701379587935692&usg=AOvVaw1f9RnfcJcV9asTD49gureL

XpOMOCOM Ha I'OTOBBIX

MUKpOIIpenaparax»
Bubnunoteka
45 JleneHue KJICTKHM — MHTO3 LLOK https://m.edso0o.ru/863
e7f4a
Tunsl kietok. Kapuokunes u Bubnunoteka
46 IUTOKHUHE3. Perymsus LIOK https://m.edsoo.ru/863
YKU3HEHHOTO 1IUKJIa KIETOK. e7f4a
O6o06menne u
CHCTeMaTU3alus 3HAHUHN 11O
" Bubanoteka
47 Teuan "Hacnegcrermas LOK https://m.edsoo.ru/863
uH(pOpMaIUs U peanu3aius ee e7f4a
B xieTke", "JKU3HEHHBIN MK -
KJIETKH"
Bubnunoteka
48 OpranusMm Kak eMHOE LIEJ0e LOK https://m.edsoo.ru/863
€8436
Bubnunoteka
49 TkaHu pacTeHHUil. LLOK https://m.edsoo.ru/863
€8436
TkaHM )KUBOTHBIX U YEJIOBEKA.
50 JlabopaTtopHnast pabota Ned 05 https://content.edsoo.ru/lab/
«3y4yeHue TkaHeu subject/6/
KUBOTHBIX)»
Bubnunoteka
51 Opranel. CucTEMBI OPTraHOB. LLOK https://m.edsoo.ru/863

e8436
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https://www.google.com/url?q=https://m.edsoo.ru/863e8436&sa=D&source=editors&ust=1701379587939452&usg=AOvVaw3cMKiJqRj2XDkSXigC6G4_

Bubnnoteka
LOK https://m.edsoo.ru/863e8

52 Ormopa Tena opraHu3MoOB
436
BubnunoTteka
53 JIBUIKEHHE OPTaHU3MOB LOK https://m.edsoo.ru/863e8
436
BubnunoTteka
54 TTuTanke OPraHU3MOB LOK https://m.edsoo.ru/863e8
436
IIuTanne 1M03BOHOYHBIX Bubnunoteka
55 JKUBOTHBIX. LIOK https://m.edsoo.ru/863e8
[TuieBapuTebHAsS CHCTEMA 436
JeIoBeKa
BubnunoTteka
56 JIBIXaHME OPTraHI3MOB LIOK https://m.edsoo.ru/863e8
436
BubnunoTteka
57 JlpIxaHne Mo3BOHOYHbIX LIOK https://m.edsoo.ru/863e8
’KUBOTHBIX U Y€JIOBEKA 436
BubnunoTeka
58 Tpancmopr BemecTs y LIOK https://m.edsoo.ru/863e8
OpTraHnu3MOB 436
KposeHocHas cucTema Bubanoreka
59 [MO3BOHOYHBIX KUBOTHBIX U LIOK https://m.edsoo.ru/863e8

YCIOBCKa

436
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Bubnnoteka
LOK https://m.edsoo.ru/863e8

60 Brinenenue y opranu3mMoB
436
BubnunoTteka
61 3ampTa y Opranu3Mon LOK https://m.edsoo.ru/863e8
436
BubnunoTteka
62 NMmyHHas cuctema dyenoBeKa LIOK https://m.edsoo.ru/863e8
436
BubnunoTteka
63 PasppaxxumocTs 1 peryssims LIOK https://m.edsoo.ru/863e8
Y OpraHu3MoOB 436
I'ymopanibHas peryisius u Bubnmotexa
64 SHIOKPHHHAS CHCTEMa LIOK https://m.edsoo.ru/863e8
JKUBOTHBIX M UEJI0BEKa 436
BubnunoTeka
65 DopMbI pa3MHOKEHUS LIOK https://m.edsoo.ru/863e8
OpTraHu3MOB 436
BubnunoTteka
66 TT0I0BOE PA3MHOKEHHE LIOK https://m.edsoo.ru/863e8
€60
BubnunoTteka
67 Meiio3 LIOK https://m.edsoo.ru/863e8

€60
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["ameTorenes. OOpa3zoBaHue U

Bubnnoteka
LOK https://m.edsoo.ru/863e8

68
pPa3BUTHE MOJIOBBIX KIJIETOK. c60
BubnunoTteka
69 NupuBuyanbHoe pa3BuTHE LIOK https://m.edsoo.ru/863e8
OPraHU3MOB — OHTOI'€HE3 c60
BubnunoTteka
70 3aksajika OpraHoB M TKaHEi LOK https://m.edsoo.ru/863e8
13 3apOJIBIIIECBBIX JIUCTKOB c60
PocT u pazBuTHE KUBOTHBIX.
Jlaboparopnas padbora Ne5
patop p https://content.edsoo.ru/lab/
71 «BpIsIBIEHNE TPU3HAKOB 0.5 i
N subject/6/
CXO/JICTBA 3apOIbIIIeH
MMO3BOHOYHBIX KUBOTHBIX)»
P BubnunoTeka
a3MHOKEHHE U Pa3BUTHE
72 N p LIOK https://m.edsoo.ru/863
pacTeHuH. o850
0O0001eHue u
. BubnnoTteka
cUcTeEMAaTU3aIMs 3HaHUH 110
73 e 1 o LIOK https://m.edsoo.ru/863
TeMe O€HUE U PYHKIIUU
P YHEH e8c60
OpraHu3MoB"
Uctopus cranoBieHus 1
a3BUTHS T'€HETUKHU KaK
p https://content.edsoo.ru/lab/
74 Hayku. OCHOBHBIE TOHSATUS U 0.5

CHMBOJIBI T€HETHKH.
JlaGoparopHas paboTa

subject/6/
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«JIpozoduna xak 00beKT
TEHETHYECKUX UCCIICIOBAHMID)

3aKOHOMEPHOCTH Bt
nbnunoteka
HacJIe0BaHUs MPU3HAKOB.
75 M s 5 P LIOK https://m.edsoo.ru/863
OHOTHOPHUIHOE 68c60
CKpEILMBaHHUE.
LuTosnornyeckue OCHOBBI bubanorexa
76 MOHOTHGDHIHOTO LIOK https://m.edsoo.ru/863e8
CKpeEIIMBaHUsA c60
AHamuzHpyIOmee Bubnunoteka
77 cxpemusanie. HeronHoe LIOK https://m.edsoo.ru/863e8
JIOMUHUPOBAHUE -
Bubnnoteka
78 JuruOpuHoe cKpeniuBaHue. LIOK https://m.edsoo.ru/863e8
[TpakTiueckas pabota c60
Bubnnoteka
79 [TuTonorunyeckre OCHOBBI LLOK https://m.edsoo.ru/863e8
TUTHOPHUIHOTO CKPEIUBAHUS c60
Bubnnoteka
80 CrernieHHOe HaclieIoBaHUE LLOK https://m.edsoo.ru/863e8
IIpU3HAKOB c60
Bubnnoteka
81 XpOMOCOMHas TEOPUS LIOK https://m.edsoo.ru/863e8

HaCJICACTBCHHOCTHU

€60
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Bubnnoteka
LOK https://m.edsoo.ru/863e8

82 I'enernka mosa
€60
BubnunoTteka
83 I'emotun xak mejocTHas LIOK https://m.edsoo.ru/863e8
cucreMa c60
['eneTrueckuii KOHTPOJIb bubnmorexa
84 T — LIOK https://m.edsoo.ru/863e8
JKHBOTHBIX M YCJIOBEKA it
BubnunoTteka
85 N3MeHYnBOCTh MPU3HAKOB. LLOK https://m.edsoo.ru/863e8
Bunpr nsMeHIMBOCTH c60
BubnunoTteka
86 MonaudukarmonHas LLOK https://m.edsoo.ru/863e8
N3MEHYUBOCTH c60
BubnunoTeka
87 Bapuanunonsslii psia u LLOK https://m.edsoo.ru/863e8
BapHallMOHHAas KpuUBas. c60
I'eHOTHIIMYECKAS Bubnunoreka
M3MEHUYHBOCTD. LIOK https://m.edsoo.ru/863e8
88
KoMOunnaTtuBHas c60
W3MEHYHNBOCTh
BubnunoTeka
89 MyTanuoHHas H3MEHYHBOCTD. HOK htpe://m.eds0o.ru/863¢8

€60
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95

96

3aKOHOMEPHOCTH
MYTalMOHHOTO Ipoliecca.
ONUreHeTHKa v SIUTreHOMHUKa

0O00011eHuEe 1
CUCTEeMaTH3alMs 110 TEME
"I'enernka - Hayka o
HACJIEJICTBEHHOCTH U
M3MEHYMBOCTU OpraHU3MOB"

I'eHeTHKa yeaOBEKA.
[TpakTnueckas padota
Ne6"CocraBieHre 1 aHaJIN3
pOAOCIOBHOM"

MerTtoasl MeJUITHHCKOMI
T€HETUKHU

3HadeHUe MEIUITUHCKON
TCHCTUKU B IIPEAOTBPALICHUN
H JICUCHUHU I'CHCTHUYCCKUX
3a00JIeBaHUM YeIOBEKa

OcCHOBHBIE IOHATHUS CEJEKIIUH.
JlaGopatopHas paboTa
"N3y4yeHne copToB
KYJIbTYpHBIX pacTeHU u
MOPOJ] IOMAIITHUX )KUBOTHBIX"

MeTtonrsl cereKIIMOHHON
paboTHI.

0.5

0.5

Bubnnoteka
LOK https://m.edsoo.ru/863e8

€60

Bubnnoteka
LOK https://m.edsoo.ru/863e8

€60

https://content.edsoo.ru/lab/
subject/6/

Bubnnoteka
LOK https://m.edsoo.ru/863e8

€60

BubnunoTteka
LIOK https://m.edsoo.ru/863e8

€60

https://content.edsoo.ru/lab/
subject/6/

BubnunoTteka
LIOK https://m.edsoo.ru/863e9
336
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HOCTI/I)KCHI/IH CCJICKIIMH

Bubnnoteka
LOK https://m.edsoo.ru/863e9

97 . 1
pacTeHUH U KUBOTHBIX. 336
CoxpaHeHue, u3y4eHue u bubamorexa
98 HCIIOJIb30BAHHUE TeHETHUCCKHX 1 LOK https://m.edsoo.ru/863ed
pecypcoB 336
Bubnnoteka
99 buorexnonorus kak Hayka U 1 LLOK https://m.edsoo.ru/863e9
0Tpaciib IPOU3BOJICTBA. 336
Bubnnoteka
100 OCHOBHBIE HaIlPaBJICHUS 1 LLOK https://m.edsoo.ru/863e9
CUHTCTUYCCKHIA OMOJIOTUU 336
Bubnnoteka
101 XpOMOCOMHasI ¥ T€HHAas 1 LOK https://m.edsoo.ru/863e9
HH)XEHEPUSA 336
Bubnnoteka
102 MeauuuHcKre 1 LLOK https://m.edsoo.ru/863e9
OHMOTEXHOJIOTHH 336
OBHIEE KOJIMYECTBO YACOB I10 68 34

I[TPOT'PAMME 102 gaca
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Ne
n/

11 KJIACC (ouHo-3204Has popma)

Tema ypoka

OBOJIIOLIMOHHAS
Teopust Y.
JlapBuHa
JBmxyne
CHUIBI SBOJTIOIIAH
BHU0B 1o Y.

Hapsuny

KoanuecTBO 4acoB

Bcero

ayIMTOpPHbIE

Camoct.u
3y4.

Koutpous
HbIE
padoThbI

IIpakTHye
CKHe
padoThI

Jlara
HU3Y4YeH
us

JJleKTPOHHBbIE HU(PPOBLIE 00pa3oBaTebLHbIE
pecypcsl

Bubnamnoteka UOK https://m.edsoo.ru/863ea20e

Bubamnoteka UOK https://m.edsoo.ru/863ea20e

Boprba 3a
CYILIECTBOBAHHUE,
€CTECTBEHHBIN U
VCKYCCTBEHHBIN
otbop

Bubnnoteka LIOK https://m.edsoo.ru/863ea20e

dopMupOBaHHE
CUHTETUUYECKOM
TEOpUHU
9BOJIIOLIUU

Bubnunoteka LLOK https://m.edsoo.ru/863ea20e

ITarsl
SBOJIIOIUOHHOTO
npoiiecca:
MHUKPO3BOIIOLUS
51
MaKpO3BOJIIOIUS

Bubnnoreka LIOK https://m.edsoo.ru/863ea20e
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[onmynsauus —
3JIEMEHTapHas
eIMHMIIA
JBOJIFOIINHU

Bubnnoteka LIOK https://m.edsoo.ru/863ea20e

3aKoH
TE€HETUYECKOT 0
paBHOBecus JIx.
Xapnu, B.
Baiin6epra.

Bubanoteka LIOK https://m.edsoo.ru/863ea20e

DneMeHTapHbIe
(baxTops
9BOJIIOLIUH

Bubanoteka LIOK https://m.edsoo.ru/863ea20e

Dddexr

OCHOBATCJIA.

Dddexr

OyTBUIOYHOTO
TOpJIBIIIKA

Bubnnoteka LIOK https://m.edsoo.ru/863ea20e

10

Murpanuu.
Mzomsamun
MOMYJISALIAN:
reorpaduueckas,
Ouosoruueckas

Bubnnoteka LIOK https://m.edsoo.ru/863ea20e

11

EcTecTBeHHbIi
otbop —
HaNpaBJISIOMINI

daktop
IBOJTIOINH

Bubnnoreka LIOK https://m.edsoo.ru/863ea20e

12

[TonoBoii oT6Op

Bubanoteka LLOK https://m.edsoo.ru/863ea5a6
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13

14

[Ipucnocobnenn
OCTb
OpraHu3MOB KaK
pe3ynbTaT
MHKPO3BOITIOIIMU

[Tpumepsl
MIPUCTIOCOOICHU
1y OpraHu3MoB:
MopdoIoTHIecK
ue,
¢du3noIorHUecK
ue,
OMOXHMUYCCKHE,
MOBE/ICHYECKUE.
JlaGopatopHas
pabora
Nel«IIpucnoco6
JeHUS
OpPTaHU3MOB U
170:¢
OTHOCHUTEIIbHAS
1[eJIECO00pa3HOC
Th»

0.5

Bubaunoteka UOK https://m.edsoo.ru/863ea5a6

https://content.edsoo.ru/lab/subject/6/

15

16

Bupn, ero
KpUTEPUU U
CTPYKTYpa.
CrpykTypa Buza

Bubnnoteka LLOK https://m.edsoo.ru/863ea5a6

Bubanoteka LIOK https://m.edsoo.ru/863ea5a6
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17

Bunoo6pazoBan
ue Kak
pe3ysbTaT
MHKPO3BOJIOIHH

Bubnunoteka LLOK https://m.edsoo.ru/863ea5a6

18

CBs13b
MUKPOIBOITIOIUU
u
SIHIEMUOIOTUH

Bubanoteka LIOK https://m.edsoo.ru/863e9cle

19

MaxkposBonronu
A.
[TaneonTonornu
€CKHE METO/Ibl
U3y4eHUs
9BOJIIOLIUH

Bubnunoteka LLOK https://m.edsoo.ru/863e9cle

20

buoreorpadpuuec
KHE METOAbI
U3yYCHUS
IBOJIOIUH

Bubnunoteka LLOK https://m.edsoo.ru/863e9cle

21

22

OMOpuonoruuec
KHe
CpaBHUTEIBHO-
MOpPGOIOTHUECK
Ue METO/IbI
U3yYEHUS
IBOJIIOLIUH
MounekynspHo-
TeHEeTHYECKueE,
OMOXUMUYECKHE
u

Bubnunoteka LLOK https://m.edsoo.ru/863e9cle

Bubnnoteka LIOK https://m.edsoo.ru/863e9cle
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MaTEMaTHYCCKHEC
METOIbI
W3YyUYCHUS
JBOJIIOLUN

23

OO0mue
3aKOHOMEPHOCTH
3BOJIFOLIUA

Bubanoteka LIOK https://m.edsoo.ru/863e9cle

24

AgnantuBHas
pamuanus.
HepasHomepHoC
Th TEMIIOB
SBOJIIOIUN

Bubnunoteka LLOK https://m.edsoo.ru/863e9cle

25

Hayunsie
THUTIOTE3bI
MIPOUCXOKICHHS
JKU3HU Ha 3emIie

Bubnunoteka LLOK https://m.edsoo.ru/863e9cle

26

27

28

JonayuHslie
IIPEICTABIICHUS
0 3apOXKJIEHUU
KU3HU

OcHOBHbIE
STarlbl
HEOPraHUYECKOMN
SBOJTIOIINH

I'umnoresnbl
3apOKICHUS
JKU3HU

Bubnunoteka LLOK https://m.edsoo.ru/863e9cle

bubnnoteka LIOK https://m.edsoo.ru/863e9cle

Bubanoteka LIOK https://m.edsoo.ru/863ea5a6
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29

Wcropus 3emnn
U METOJIBI €€
M3y4YCHMUSI.

Bubnunoteka LLOK https://m.edsoo.ru/863ea5a6

30

Hauvanbabie
ATaIlbl
OPraHU4eCKOu
3BOJIIOLUH

Bubanoteka LIOK https://m.edsoo.ru/863ea5a6

31

32

33

34

DBOIONHS
JYyKapuoT
OCHOBHBIE
JTanbl
SBOJIIOLUN
pacTUTEIHLHOTO
Mupa.
OCHOBHBIE
STaITbI
SBOJIIOLIUN
YKUBOTHOTO MHUpa

OBOJIOIUSA
KUBOTHBIX.
IIpakTueckas
pabora
«3yuenune
0coOeHHOCTeH
CTpOECHUS
MMO3BOHOYHBIX
KUBOTHBIX)»

0.5

Bubnunoteka LLOK https://m.edsoo.ru/863ea5a6

Bubaunoteka UOK https://m.edsoo.ru/863ea5a6

Bubnnoteka LIOK https://m.edsoo.ru/863ea5a6

htbubaunoreka
LIOK https://m.edsoo.ru/863ea5a6tps://content.edsoo
.ru/lab/subject/6/

35

PaszButue xxu3Hu
Ha 3eMJIe 110

Bubanoteka LIOK https://m.edsoo.ru/863eatbbe
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apaMm 1
nepuoIam

36

MaccoBsie
BBIMI/IpaHI/ISI —
DKOJIOTHYCCKHUE
KPU3HUCHI
MIPOIILJIOTO

Bubanoteka LIOK https://m.edsoo.ru/863eatbbe

37

CoBpeMeHHbIN
9KOJIOTHYSCKHI
KPHU3HUC, €TO
0COOCHHOCTU

Bubnunoteka LLOK https://m.edsoo.ru/863eabbe

38

CoBpemMeHHast
cucrema
OpraHUYECKOT0
mupa. OCHOBHbIE
CUCTEMAaTUYECKU
€ TpyHIbl
OpraHU3MOB

Bubnunoteka LLOK https://m.edsoo.ru/863eabbe

39

0O0001eHue n
CUCTEMAaTH3aLHs
3HaHUH 1O
TeMaM
"Mukpo3BOIIIOL]
us U ee
pe3ynbTatel”,
"Maxkpo3BoITIOIHI
U ee
pe3ynbTaThl

Bubanoteka LIOK https://m.edsoo.ru/863eatbbe
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40

AHTpOI0JIOTHS
— HayKa o
YeJloBeKe

Bubnunoteka LLOK https://m.edsoo.ru/863eabbe

41

PazButue
MIPEACTaBICHUI
0
IIPOUCXO0KICHUH
YyeJoBeKa

Bubnunoteka LLOK https://m.edsoo.ru/863ead44

42

Mecro yenoBeka
B CHCTEME
OpPraHUYECKOTO
MUDpA.
JlaGopaTopHas
pabora
«3yuenue
0coOeHHOCTEHN
CTPOCHUS
CKeJeTa
YeJIOBEKa,
CBSI3aHHBIX C
MPSMOXOXKICHUE
M)

0.5

https://content.edsoo.ru/lab/subject/6/

43

JBrxymue
CHJIBI
aHTPOIIOreHe3a

Bubnnoteka LIOK https://m.edsoo.ru/863ead44

44

COOTHOIIIEHHE
OMOJIOTUYECKUX
1 COIMUAJIBHBIX

Bubnnoteka LIOK https://m.edsoo.ru/863ead44



https://www.google.com/url?q=https://m.edsoo.ru/863ea6be&sa=D&source=editors&ust=1701379587992215&usg=AOvVaw2GSRdQ6Ay0jNaz2Yq8i14x
https://www.google.com/url?q=https://m.edsoo.ru/863ead44&sa=D&source=editors&ust=1701379587999680&usg=AOvVaw2YkljAwkuiV1mcFIGirbj9
https://www.google.com/url?q=https://m.edsoo.ru/863ead44&sa=D&source=editors&ust=1701379587999680&usg=AOvVaw2YkljAwkuiV1mcFIGirbj9
https://www.google.com/url?q=https://m.edsoo.ru/863ead44&sa=D&source=editors&ust=1701379587999680&usg=AOvVaw2YkljAwkuiV1mcFIGirbj9

(daxTOopoB B
AHTPOIIOTCHE3e

45

46

47

OcHOBHBIC
CcTaauu
aHTpPOIIOreHe3a
ITaneorenernka
n
ITaJICOTCHOMHUKA
OBOIONHUS

COBPEMCHHOTI'O
YCJIOBCKA

Bubnunoteka LLOK https://m.edsoo.ru/863ead44

Bubnmnoteka UOK https://m.edsoo.ru/863ead44

Bubnmnoteka UOK https://m.edsoo.ru/863ead44

48

49

50

Yenoseueckue
pachl.
IIpakTrueckas
pabora
«3yyenune
JKOJIOTUYECKUX
ajganTanuit
YEJI0BEKa
MexIuCuUILIMH
apHbIE METObI
AHTPOIOJIOTUH
3apoxaeHue u
pa3BuTue
JKOJIOTUU

0.5

https://content.edsoo.ru/lab/subject/6/

bubnnoteka LLIOK https://m.edsoo.ru/863ead44

bubnnoteka LIOK https://m.edsoo.ru/863ead44

51

MeTtonn!
9KOJIOTHUH.
JlaGopatopHas
pabota

0.5

https://content.edsoo.ru/lab/subject/6/
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Ned«3yuenne
METOIOB
JKOJOTHYECKUX
HUCCIIEIOBAHUN

52

3HayeHue
9KOJIOTMYECKUX
3HAHUN JUIA
yeJioBeKa

Bubnunoteka LLOK https://m.edsoo.ru/863ead44

53

54

55

DKOJIOTHYECKHE
(baxTops

AOuoTudeckue
dakropsl. CBeT
KaK
3KOJIOTUYECKU I
daxrop.
AbGuotnyeckue
baxTopBbI.
Temneparypa
KaK
3KOJIOTUYECKU I
dakrop.
JlaGopatopHas
pabora
No5S«BrisiBnenue
npucnocoOIeHu
1 OPraHU3MOB K
BITUSTHUIO
TEMIIEPATYPhD)

0.5

Bubnunoteka LLOK https://m.edsoo.ru/863ead44

Bubamnoteka UOK https://m.edsoo.ru/863eb348

https://content.edsoo.ru/lab/subject/6/
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56

57

AolGunoTnueckue
(hakTopHI.
BraxxHocTh Kak
9KOJIOTHYSCKHI
dakTop.

Cpensl
obuTanus
OpraHU3MOB

Bubnunoteka UOK https://m.edsoo.ru/863eb348

Bubanoteka LIOK https://m.edsoo.ru/863eb348

58

59

60

buonornueckne
PUTMBI
Kusnennrie
dbopmbl
OpraHU3MOB
buortnueckue
bakTopsI

Bubnunoteka LLOK https://m.edsoo.ru/863eb348

Bubamnoteka UOK https://m.edsoo.ru/863eb348

Bubamnoteka UOK https://m.edsoo.ru/863eb348

61

62

3Hauenue
OMOTHYECKUX
B3aUMOICUCTBUI
TS
CyILIECTBOBaHUS
OpraHU3MOB B
cpene oouTaHus

DKOJIOTHYECKHUE

XapPaKTCPUCTHKU
MomyJianuu

bubanoteka LLOK https://m.edsoo.ru/863eb348

Bubanoteka LIOK https://m.edsoo.ru/863eb348

63

OcHOBHBIE
oKa3aTeIn
TOTTYJISIIIAH:
YHUCIIEHHOCTD,

Bubanoreka LIOK https://m.edsoo.ru/863eb348
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IIOTHOCTD,
BO3pacTHas 1
10JI0Bas

CTPYKTYpa

64

65

66

OCHOBHBIE
MoKa3aTesn
MOMYJISIIUN:
POXKIAEMOCTb,
MIPUPOCT, TEMII
pocrTa,
CMEPTHOCTb,
MUTPALIT
DKoJIoruuecKkas
CTPYKTypa
NONYJIALIUU
JnHamuka
MOMYJIALUU U €€
perynsuus

Bubanoteka UOK https://m.edsoo.ru/863eb348

Bubamnoteka UOK https://m.edsoo.ru/863eb348

Bubnunoteka LLOK https://m.edsoo.ru/863eb348

67

Kpussie pocra
YHCIIEHHOCTH
HOIYJISILUH.
Kpussie
BBDKUBaHMS

Bubnunoteka LLOK https://m.edsoo.ru/863eb348

68

DKojoruyeckas
HHIIIA BUJIA.
JlaboparopHas
pabota
«IIpucnocobnex
Usl CeMSTH

0.5

https://content.edsoo.ru/lab/subject/6/
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pacTeHui K
pacceneHuro»

69

Bug xak
cucrema
MOy IS

Bubnunoteka LLOK https://m.edsoo.ru/863eb348

70

71

72

3aKOHOMEPHOCT
Y TTOBEICHUS U
MHUTpaLHil
JKUBOTHBIX
Coo01m1ecTBo
OpPraHU3MOB —
OHOIIEHO3
DKocHCcTeMa KaK

OTKpbITAd
cucreMma

Bubnunoteka UOK https://m.edsoo.ru/863ebd16

Bubnnoteka LLOK https://m.edsoo.ru/863ebd16

Bubnnoteka LLOK https://m.edsoo.ru/863ebd16

73

Kpyrosopot
BEILECTB U
IIOTOK HEPTUU B
JKOCUCTEME

Bubnnoreka LIOK https://m.edsoo.ru/863ebd16

74

OCHOBHBIE
[OKa3aTein
3KOCUCTEMBI

Bubnnoreka LIOK https://m.edsoo.ru/863ebd16

75

DKOJIOTHYECKUE
TTUPAMU/TBI

Bubnunoteka LLOK https://m.edsoo.ru/863ebd16

76

N3menenus
COO00IIECTB —
CYKIIECCUH

Bubnunoteka LLOK https://m.edsoo.ru/863ebd16
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77

78

79

[Ipuponusie
3KOCHUCTEMBI.
DKOCHUCTEMBI
03€p U pEK.
DKOCHUCTEMBI
MOpEH U
OKEaHOB
[Ipupoansie
3KOCHUCTEMBI.
DKOCHUCTEMBI
TYHJIp, JIECOB,
CTenew, MyCThIHb
AHTpPOIIOTreHHbIE
3KOCHUCTEMBI

Bubnunoteka UOK https://m.edsoo.ru/863ebd16

Bubanoteka UOK https://m.edsoo.ru/863ebd16

Bubamnoteka UOK https://m.edsoo.ru/863ebd16

80

81

YpboakocucreM
BI.
IIpakTueckas
pabora
«3y4enue u
OIMCaHNE
ypOoskocucTeM
BD»

3aKOHOMEPHOCT
u
dbopmupoBaHus
OCHOBHBIX
B3auMOJICUCTBUHI
OpPraHU3MOB B
JKOCUCTEMAxX

0.5

https://content.edsoo.ru/lab/subject/6/

Bubnnoteka LIOK https://m.edsoo.ru/863ebd16
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https://www.google.com/url?q=https://m.edsoo.ru/863ebd16&sa=D&source=editors&ust=1701379588033763&usg=AOvVaw2lah6n3kLB5l7Ng30Ht2Gg
https://www.google.com/url?q=https://m.edsoo.ru/863ebd16&sa=D&source=editors&ust=1701379588033763&usg=AOvVaw2lah6n3kLB5l7Ng30Ht2Gg

82

MexaHu3MbI
BO3JICUCTBUA
3arpsi3HEHUN
Pa3HBIX THIIOB
Ha
cyOopranu3MeHH
oM,
OpPTraHU3MEHHOM,
MOMYJIAIIMOHHOM
1 DKOCHCTEMHOM
YPOBHSX

Bubnunoteka UOK https://m.edsoo.ru/863ebd16

83

buocdepa —
oOuienyiaHeTapH
ast 000JI09Ka
3emiu

Bubnunoteka LLOK https://m.edsoo.ru/863ebd16

84

85

86

87

VYuenne B. U.
Bepnanckoro o
ouocdepe
3aKOHOMEPHOCT
51
CyIII€CTBOBaHUS
o6uocgepsl
Kpyrosopots!
BCIISCTB U
OMOreOXHUMHUYEC
KHE IIAKIIBI

30HAJILHOCTD
ouochepsl.

Bubnunoteka LLOK https://m.edsoo.ru/863ebd16

bubnnoteka LIOK https://m.edsoo.ru/863ebd16

Bubnnoteka LIOK https://m.edsoo.ru/863ebd16

Bubnnoteka LIOK https://m.edsoo.ru/863ebd16
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OcHOBHbIE
OMOMBI CyIIIH

88

89

90

Y cTOHYMBOCTH
o6uocdepsr
DKOJIOTHYECKHUE
KPU3HUCHI U UX
MPUYHHBI

Bo3snelictBue
4JeJI0BEKa Ha

ouochepy

Bubanoteka LIOK https://m.edsoo.ru/863ebd16

Bubnunoteka UOK https://m.edsoo.ru/863ebd16

Bubaunoteka UOK https://m.edsoo.ru/863ebd16

91

AHTpPOIIOT€HHOE
BO3JICHCTBUE HA
pacTUTEIbHBINA U
JKUBOTHBIN MUP

Bubnunoteka LLOK https://m.edsoo.ru/863ebd16

92

93

Oxpana
TIPUPOJIBI
OcHOBHBIE
MIPUHIIUIIBI
YCTOWYHBOTO
pa3BUTHUSA
YeJIOBEUYSCTBA U
TIPUPOJIBI

Bubnunoteka LLOK https://m.edsoo.ru/863ebd16

Bubnunoteka LLOK https://m.edsoo.ru/863ebd16

94

Pamnmonansaoe
MIPUPOJIOTIOH30B
aHHue U
COXpaHCHUE
OHOJIOrTYECKOro
pa3HooOpasus
3emnu

Bubnnoreka LIOK https://m.edsoo.ru/863ebd16
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95

O0o06IeHNE U
CHCTEMAaTH3allHs
3HAHHH I10
TeEMaM
"OKoJIorHA -
HayKa 0O
B3aMMOOTHOIIICH
USX OPraHU3MOB
JIpYT C IPYTOM U
HaJOpraHu3MEeHH
BIX CHCTEM C
OKpY’KaroIeu
cpenoit"”,
"Opranusmsl U
cpena
oburanus",
"JKkonorus
BHIOB U
nonyJauus",
"JKkonorus
CO0OIIIECTB.
DKOIOTHYEeCKHe
CHCTEMBI'",
"Buocdepa -
riaobanabHas
skocucTema" /
KoHnTponbsHas
pabota o Teme
"Skonorusa"

Bubnmnoteka UOK https://m.edsoo.ru/863ebale

96

PesepBHBI ypok

Bubanoteka LIOK https://m.edsoo.ru/863ebale



https://www.google.com/url?q=https://m.edsoo.ru/863eba1e&sa=D&source=editors&ust=1701379588038623&usg=AOvVaw0scn0nQLY08EtdQ9J6hEa0
https://www.google.com/url?q=https://m.edsoo.ru/863eba1e&sa=D&source=editors&ust=1701379588038623&usg=AOvVaw0scn0nQLY08EtdQ9J6hEa0

97 PesepBHbIil ypok

Bubnunoteka LLOK https://m.edsoo.ru/863ebale

98 PesepBHbIit ypok

Bubnunoteka UOK https://m.edsoo.ru/863ebale

Bubanoteka LIOK https://m.edsoo.ru/863ebale

99 PesepBHbIil ypok 1
100 PesepBHbIil Ypok 1 Bubnunoteka UOK https://m.edsoo.ru/863ebale
101 PesepBHbIil ypok 1 Bubanoteka LIOK https://m.edsoo.ru/863ebale
102 PesepBHbIil Yok 1 Bubnnoteka LLOK https://m.edsoo.ru/863ebale
OBIIEE
KOJIMYECTBO
YACOB IIO 68 34 3.5
I[TPOI'PAMME 102

Jaca
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IHOYPOYHOE IINIAHUPOBAHUE
10 KJIACC (3aounas popma)

KosunvecTBO 4acoB
e Beero Jata JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxa Kontposibubie  IIpakTHueckue oGpa3soBarebHbIe
n/n ayuTOop p : M3y4YeHust CeVDCRL
HLIe Camocr. PaooThbI PaooThbI pecyp
H3YY.
Bubnnoteka
buonorus kak KoMIIJIeKCHas
LIOK https://m.edsoo.ru/863
! Hayxa i fax qacth . €6122 https://m.edsoo.ru/86
COBPEMEHHOTO 00IIeCTBa 3e632a
Bubnnoteka
5 JKuBBIe cCTEMBI B X 1 LIOK https://m.edsoo.ru/863e6
CBOMCTBaA 122 https://m.edsoo.ru/863e6
32a
Bubnnoteka
3 YpoBHEBas opraHu3anus 1 LLOK https://m.edsoo.ru/863
JKUBBIX CUCTEM €6122 https://m.edsoo.ru/86
3e632a
Hcropus oTkpsITHS U
n3yuyeHus kietku. Kinerounas
4 teopust. [Ip.p.Nel 1 05 https://content.edsoo.ru/lab/
«Mcnonp30oBaHue pa3IuyHbIX ' subject/6/
METO/IOB IPY U3YUYEHUU
JKUBBIX CUCTEM.»
Meroasl MOJNEKYJIIPHON U
5 KJIE€TOYHON OMOJIOTHH. 1 05 https://content.edsoo.ru/lab/
[IpakTuyeckas pabora Ne2 ' subject/6/
«3y4yenune meTo10B
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KJIETOYHOU OMOJIOTUHA

(xpomarorpadusi,
anexTpodopes,
nuddepeHnraibHoe
nentpudyruposanue, [1L[P)»
Bubnnoteka
6 XUMHAYECKUH COCTAB KJIETKU LOK https://m.edsoo.ru/863
eb74e
MuHepaabHbIC BEIIECTBA BubnunoTeka
7 KJIETKHU, UX OHOJIOrHYecKast LLOK https://m.edsoo.ru/863
poip e674e
OpraHudeckue BenecTna
KIICTKH — OCJIKH.
3 Jlaboparopnas pabota Nel 05 https://content.edsoo.ru/lab/
«OOHapyx)eHHe OSITKOB ¢ ' subject/6/
MTOMOIIBIO KAYeCTBEHHBIX
peaKHii»
CsolicTBa, Kinaccudukanus u bubnuorexa
9 (yHKLIH GeTKOB LOK https://m.edsoo.ru/863
e6b72
Bubnnoteka
10 Oprasitieckue petectsa LLOK https://m.edsoo.ru/863
KJIETKU — YTJIEBOIBI 6870
Opraandeckue BenecTna bubamoreka
11 LIOK https://m.edsoo.ru/863
KJIETKH — JIMITHIBI <6870
Hyxkneunossie kuciorsl. JJHK bub/worexa
12 LIOK https://m.edsoo.ru/863

u PHK.

e6d5c
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Crpoenue u pynkunu ATO.
HApyrue

Bubnunoteka

13 LLOK https://m.edsoo.ru/863
HYKJI€03uaTpHr(oCchaThI c6d5e
(HT®)
CexBenupoBanue JIHK.
BubnunoTteka
MeToabl TEHOMUKH,
14 LIOK https://m.edsoo.ru/863
TPAHCKPUIITOMUKH,
e6d5c
MIPOTEOMUKH
MeTomsL CT . Bubnunoteka
KTypHOH
15 A PYKTYP LIOK https://m.edsoo.ru/863
Ouosoruu
€6e88
Bubnnoteka
THIIBI KIIETOK.
16 n LIOK https://m.edsoo.ru/863
OKapuOTHYECKAs KJICTKA.
poKap €6e88
CtpoeHue syKapuoTHUECKON
17 knetku. [IpakTuueckas padota 05 https://content.edsoo.ru/lab/
«M3y4yeHune CBOMCTB ' subject/6/
KJIETOYHOU MEMOpaHbD»
TMoBenxHoC 4 ammaa Bubnnoteka
HOCTHEIN ammapar
18 P P LIOK https://m.edsoo.ru/863
KJICTKU
€6e88
OnHOMEM6 BubnunoTteka
aHHBIC OPTAaHOHU/IBI
19 g P P g LLOK https://m.edsoo.ru/863
KJICTKHU.
€6e88
Bubnnoteka
ITomyaBTOHOMHBIE OPTaHOWIBI
LIOK https://m.edsoo.ru/863
20 KJIETKH: MUTOXOHJIPHUH,

IaCTuabI.

e6ff0 https://m.edsoo.ru/863
e716¢
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HememOpanHbie opraHou/ b1

BubnnoTteka
LOK https://m.edsoo.ru/863

21 KJIETKU e6ff0 https://m.edsoo.ru/863
e716c
Bubnunoteka
29 Crpoerue 1 hyHKIUH 17 LOK https://m.edsoo.ru/863
e6ff0 https://m.edsoo.ru/863
e716c
CpaBHUTENIbHAS
XapaKTEPUCTUKA KIETOK
93 sykapuort. JlabopaTopHas 05 https://content.edsoo.ru/lab/
pabora «M3yuenue cTpoeHust subject/6/
KJIETOK Pa3IMYHBIX
OpraHU3MOB»
AccuMminus u Bubnuoteka
24 JUCCUMMIISAIINAS — JBE LIOK https://m.edsoo.ru/863
CTOpOHBI MeTabomM3Ma. THUIbI e6ff0 https://m.edsoo.ru/863
oOMeHa BEIIECTB. e716¢
CDepMe}\I,TaTHBHHH Xapaitep https://content.edsoo.ru/lab/
25 PEaKIHii KIETOYHOTO 0.5 )
subject/6/
MeTabonu3ma.
Bubnunoteka
26 benku-akTuBaTOpsl U OENKU- LLOK https://m.edsoo.ru/863
MHTHOUTOPBI e6ff0 https://m.edsoo.ru/863
e716c
ABTOTpO(DHBIN THIT 0OMEHa bubnnorexa
27 LLOK https://m.edsoo.ru/863

B€IICCTB

e7c98
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Bubnunorteka

28 doTocunTes LIOK https://m.edsoo.ru/863
e7c98
Bubnunoteka
29 XeMOoCHHTE3. 0.5 LLOK https://m.edsoo.ru/863
€7c98
Bubnunoteka
30 AHadpOOHBIC OPraHU3MBI. LOK https://m.edsoo.ru/863
Buapr 6poxeHusl. e7c98
AspoOHBIE OpraHU3MBbL. JTaIlbI
SHEPreTU4ecKoro oOMeHa.
Bubnunoteka
31 JHeprius MeMOpanHoro LLOK https://m.edsoo.ru/863
rpagueHTa npotoHoB. CHHTE3 0766¢
AT®: PaboTa nmpoTOHHOM —
AT®-cunTassl
O6o061eHne u
cucTeMaTu3alus 3HaHUH 110 Bubnunoteka
32 teMme "OOMeH BEIIECTB U LIOK https://m.edsoo.ru/863
IIpeBpallcHUe YHEPTUU B e766¢
Kierke" /
Bubnunoteka
33 Peakiiuu MaTpudHOTO CHHTE3a LLOK https://m.edsoo.ru/863
e766¢
Tpa"ckpunuus — MaTpUYHBIN bubnnorexa
34 LLOK https://m.edsoo.ru/863
cunte3 PHK
e796e
Bubnunoteka
35 Tpaucnsauus u e€ ramnbl LIOK https://m.edsoo.ru/863

e796e
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https://www.google.com/url?q=https://m.edsoo.ru/863e766c&sa=D&source=editors&ust=1701379587919418&usg=AOvVaw33GtZ6Ym8f1sAqNZCr_e24
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https://www.google.com/url?q=https://m.edsoo.ru/863e766c&sa=D&source=editors&ust=1701379587919418&usg=AOvVaw33GtZ6Ym8f1sAqNZCr_e24
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KonnpoBanue aMUHOKHCIIOT.

Bubnunorteka

36 Pons pubocom B 6rocunTe3e LOK https://m.edsoo.ru/863
Oenka e796e
Opranu3anus reaoma y bub/norexa
37 LLOK https://m.edsoo.ru/863
MIPOKAPHOT U DYKAPHOT e796e
MonexysipHble MEXaHU3MBbI bubnnorexa
38 LIOK https://m.edsoo.ru/863
AKCIIPECCHUU T€HOB Y yKapuOT e79e
Bupycel — HekiieTouHbIe
(opmb1 H3HH 1 ObnMraTIbIC https://content.edsoo.ru/lab/
39 napa3uTel. [IpakTuyueckas 0.5 )
subject/6/
paborta Ne4 «Coznganue
MOJIETIH BUPYCa»
BupycHsie 3a0oneBanus BubnunoTeka
40 YeI0BEKA, >)KUBOTHBIX, LIOK https://m.edsoo.ru/863
pacteHui e7540
HanotexHonoruu B Onojgoruu bubamorexa
41 LIOK https://m.edsoo.ru/863
U MEIUIIIHE e7540
Bubnnoteka
42 JKU3HEeHHBIN UK KIETKU LIOK https://m.edsoo.ru/863
e7f4a
Bubnnoteka
43 Marpuusnsiii cuate3 JJHK LLOK https://m.edsoo.ru/863
e7f4a
44 Xpomocomsl. JlaboparopHast 05 https://content.edsoo.ru/lab/

pabora Ne3 «U3yuenue

subject/6/
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XpOMOCOM Ha I'OTOBBIX

MUKpOIIpenaparax»
Bubnunoteka
45 JleneHue KJICTKHM — MHTO3 LLOK https://m.edso0o.ru/863
e7f4a
Tunsl kietok. Kapuokunes u Bubnunoteka
46 IUTOKHUHE3. Perymsus LIOK https://m.edsoo.ru/863
YKU3HEHHOTO 1IUKJIa KIETOK. e7f4a
O6o06menne u
CHCTeMaTU3alus 3HAHUHN 11O
" Bubanoteka
47 Teuan "Hacnegcrermas LOK https://m.edsoo.ru/863
uH(pOpMaIUs U peanu3aius ee e7f4a
B xieTke", "JKU3HEHHBIN MK -
KJIETKH"
Bubnunoteka
48 OpranusMm Kak eMHOE LIEJ0e LOK https://m.edsoo.ru/863
€8436
Bubnunoteka
49 TkaHu pacTeHHUil. LLOK https://m.edsoo.ru/863
€8436
TkaHM )KUBOTHBIX U YEJIOBEKA.
50 JlabopaTtopHnast pabota Ned 05 https://content.edsoo.ru/lab/
«3y4yeHue TkaHeu subject/6/
KUBOTHBIX)»
Bubnunoteka
51 Opranel. CucTEMBI OPTraHOB. LLOK https://m.edsoo.ru/863

e8436
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Bubnnoteka
LOK https://m.edsoo.ru/863e8

52 Ormopa Tena opraHu3MoOB
436
BubnunoTteka
53 JIBUIKEHHE OpTaHU3MOB LOK https://m.edsoo.ru/863e8
436
BubnunoTteka
54 TTuTanke OPraHU3MOB LOK https://m.edsoo.ru/863e8
436
IIuTanne 1M03BOHOYHBIX Bubnunoteka
55 JKUBOTHBIX. LIOK https://m.edsoo.ru/863e8
[TuieBapuTebHAsS CHCTEMA 436
JeIoBeKa
BubnunoTteka
56 JIBIXaHME OPTraHI3MOB LIOK https://m.edsoo.ru/863e8
436
BubnunoTteka
57 JlpIxaHne Mo3BOHOYHbIX LIOK https://m.edsoo.ru/863e8
’KUBOTHBIX U Y€JIOBEKA 436
BubnunoTeka
58 Tpancmopr BemecTs y LIOK https://m.edsoo.ru/863e8
OpTraHnu3MOB 436
KposeHocHas cucTema Bubanoreka
59 [MO3BOHOYHBIX KUBOTHBIX U LIOK https://m.edsoo.ru/863e8

YCIOBCKa

436
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Bubnnoteka
LOK https://m.edsoo.ru/863e8

60 Brinenenue y opranu3mMoB
436
BubnunoTteka
61 3ampTa y Opranu3Mon LOK https://m.edsoo.ru/863e8
436
BubnunoTteka
62 NMmyHHas cuctema dyenoBeKa LIOK https://m.edsoo.ru/863e8
436
BubnunoTteka
63 PaspaxxumocTs 1 peryssims LIOK https://m.edsoo.ru/863e8
Y OpraHu3MoOB 436
I'ymopanibHas peryisius u Bubnmotexa
64 SHIOKPHHHAS CHCTEMa LIOK https://m.edsoo.ru/863e8
JKUBOTHBIX M UEJI0BEKa 436
BubnunoTeka
65 DopMbI pa3MHOKEHUS LIOK https://m.edsoo.ru/863e8
OpTraHu3MOB 436
BubnunoTteka
66 TT0I0BOE PA3MHOKEHHE LIOK https://m.edsoo.ru/863e8
€60
BubnunoTteka
67 Meiio3 LIOK https://m.edsoo.ru/863e8

€60
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["ameTorenes. OOpa3zoBaHue U

Bubnnoteka
LOK https://m.edsoo.ru/863e8

68
pPa3BUTHE MOJIOBBIX KIJIETOK. c60
BubnunoTteka
69 NupuBuyanbHoe pa3BuTHE LIOK https://m.edsoo.ru/863e8
OPraHU3MOB — OHTOI'€HE3 c60
BubnunoTteka
70 3aksajika OpraHoB M TKaHEi LOK https://m.edsoo.ru/863e8
13 3apOJIBIIIECBBIX JIUCTKOB c60
PocT u pazBuTHE KUBOTHBIX.
Jlaboparopnas padbora Ne5
patop p https://content.edsoo.ru/lab/
71 «BpIsIBIEHNE TPU3HAKOB 0.5 i
N subject/6/
CXO/JICTBA 3apOIbIIIeH
MMO3BOHOYHBIX KUBOTHBIX)»
P BubnunoTeka
a3MHOKEHHE U Pa3BUTHE
72 N p LIOK https://m.edsoo.ru/863
pacTeHuH. o850
0O0001eHue u
. BubnnoTteka
cUcTeEMAaTU3aIMs 3HaHUH 110
73 e 1 o LIOK https://m.edsoo.ru/863
TeMe O€HUE U PYHKIIUU
P YHEH e8c60
OpraHu3MoB"
Uctopus cranoBieHus 1
a3BUTHS T'€HETUKHU KaK
p https://content.edsoo.ru/lab/
74 Hayku. OCHOBHBIE TOHSATUS U 0.5

CHMBOJIBI T€HETHKH.
JlaGoparopHas paboTa

subject/6/
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«JIpozoduna xak 00beKT
TEHETHYECKUX UCCIICIOBAHMID)

3aKOHOMEPHOCTH Bt
nbnunoteka
HacJIe0BaHUs MPU3HAKOB.
75 M s 5 P LIOK https://m.edsoo.ru/863
OHOTHOPHUIHOE 68c60
CKpEILMBaHHUE.
LuTosnornyeckue OCHOBBI bubanorexa
76 MOHOTHGDHIHOTO LIOK https://m.edsoo.ru/863e8
CKpeEIIMBaHUsA c60
AHamuzHpyIOmee Bubnunoteka
77 cxpemusanie. HeronHoe LIOK https://m.edsoo.ru/863e8
JIOMUHUPOBAHUE -
Bubnnoteka
78 JuruOpuHoe cKpeniuBaHue. LIOK https://m.edsoo.ru/863e8
[TpakTiueckas pabota c60
Bubnnoteka
79 [TuTonorunyeckre OCHOBBI LLOK https://m.edsoo.ru/863e8
TUTHOPHUIHOTO CKPEIUBAHUS c60
Bubnnoteka
80 CrernieHHOe HaclieIoBaHUE LLOK https://m.edsoo.ru/863e8
IIpU3HAKOB c60
Bubnnoteka
81 XpOMOCOMHas TEOPUS LIOK https://m.edsoo.ru/863e8

HaCJICACTBCHHOCTHU

€60



https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587950050&usg=AOvVaw3gHeVEZFiEtjeXA74EsdF3
https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587950050&usg=AOvVaw3gHeVEZFiEtjeXA74EsdF3
https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587950050&usg=AOvVaw3gHeVEZFiEtjeXA74EsdF3
https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587950050&usg=AOvVaw3gHeVEZFiEtjeXA74EsdF3
https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587950050&usg=AOvVaw3gHeVEZFiEtjeXA74EsdF3
https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587950050&usg=AOvVaw3gHeVEZFiEtjeXA74EsdF3
https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587950050&usg=AOvVaw3gHeVEZFiEtjeXA74EsdF3
https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587950050&usg=AOvVaw3gHeVEZFiEtjeXA74EsdF3
https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587950050&usg=AOvVaw3gHeVEZFiEtjeXA74EsdF3
https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587950050&usg=AOvVaw3gHeVEZFiEtjeXA74EsdF3
https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587950050&usg=AOvVaw3gHeVEZFiEtjeXA74EsdF3
https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587950050&usg=AOvVaw3gHeVEZFiEtjeXA74EsdF3
https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587950050&usg=AOvVaw3gHeVEZFiEtjeXA74EsdF3
https://www.google.com/url?q=https://m.edsoo.ru/863e8c60&sa=D&source=editors&ust=1701379587950050&usg=AOvVaw3gHeVEZFiEtjeXA74EsdF3

Bubnnoteka
LOK https://m.edsoo.ru/863e8

82 I'enernka mosa
€60
BubnunoTteka
83 I'emotun xak mejocTHas LIOK https://m.edsoo.ru/863e8
cucreMa c60
['eneTrueckuii KOHTPOJIb bubnmorexa
84 pa3BETHS PACTEHTH, LIOK https://m.edsoo.ru/863e8
JKHBOTHBIX M YCJIOBEKA it
BubnunoTteka
85 N3MeHYnBOCTh MPU3HAKOB. LLOK https://m.edsoo.ru/863e8
Bunpr n3MeHUMBOCTH c60
BubnunoTteka
86 MonaudukarmonHas LLOK https://m.edsoo.ru/863e8
N3MEHYUBOCTH c60
BubnunoTeka
87 Bapuanunonsslii psia u LLOK https://m.edsoo.ru/863e8
BapHallMOHHAas KpuUBas. c60
I'eHOTHIIMYECKAS Bubnunoreka
M3MEHUYHBOCTD. LIOK https://m.edsoo.ru/863e8
88
KoMOunnaTtuBHas c60
W3MEHYHNBOCTh
BubnunoTeka
89 MyTanuoHHas H3MEHYHBOCTD. HOK htpe://m.eds0o.ru/863¢8

€60
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96

3aKOHOMEPHOCTH
MYTalMOHHOTO Ipoliecca.
ONUreHeTHKa v SIUTreHOMHUKa

0O00011eHuEe 1
CUCTEeMaTH3alMs 110 TEME
"I'enernka - Hayka o
HACJIEJICTBEHHOCTH U
M3MEHYMBOCTU OpraHU3MOB"

I'eHeTHKa yeaOBEKA.
[TpakTnueckas padota
Ne6"CocraBieHre 1 aHaJIN3
pOAOCIOBHOM"

MerTtoasl MeJUITHHCKOMI
T€HETUKHU

3HadeHUe MEIUITUHCKON
TCHCTUKU B IIPEAOTBPALICHUN
H JICUCHUHU I'CHCTHUYCCKUX
3a00JIeBaHUM YeIOBEKa

OCHOBHBIC ITOHITHUS CCJICKIINU.

JlaGopatopHas paboTa
"N3y4yeHne copToB
KYJIbTYpHBIX pacTeHU u
MOPOJ] IOMAIITHUX )KUBOTHBIX"

MeTtonrsl cereKIIMOHHON
paboTHI.

0.5

0.5

Bubnnoteka
LOK https://m.edsoo.ru/863e8

€60

Bubnnoteka
LOK https://m.edsoo.ru/863e8

€60

https://content.edsoo.ru/lab/
subject/6/

Bubnnoteka
LOK https://m.edsoo.ru/863e8

€60

BubnunoTteka
LIOK https://m.edsoo.ru/863e8

€60

https://content.edsoo.ru/lab/
subject/6/

BubnunoTteka
LIOK https://m.edsoo.ru/863e9
336
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HOCTI/I)KCHI/IH CCJICKIIMH

Bubnnoteka
LOK https://m.edsoo.ru/863e9

97 . 1
pacTeHUH U KUBOTHBIX. 336
CoxpaHeHue, u3y4eHue u bubamorexa
98 HCIIOJIb30BAHHUE TeHETHUCCKHX 1 LOK https://m.edsoo.ru/863ed
pecypcoB 336
Bubnnoteka
99 buorexnonorus kak Hayka U 1 LLOK https://m.edsoo.ru/863e9
0Tpaciib IPOU3BOJICTBA. 336
Bubnnoteka
100 OCHOBHBIE HaIlPaBJICHUS 1 LLOK https://m.edsoo.ru/863e9
CUHTCTUYCCKHIA OMOJIOTUU 336
Bubnnoteka
101 XpOMOCOMHasI ¥ T€HHAas 1 LOK https://m.edsoo.ru/863e9
HH)XEHEPUSA 336
Bubnnoteka
102 MeauuuHcKre 1 LLOK https://m.edsoo.ru/863e9
OHMOTEXHOJIOTHH 336
OBHIEE KOJIMYECTBO YACOB I10 34 68

I[TPOT'PAMME 102 gaca
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Ne
n/

11 KJIACC (3aouHnasi popma)

KoanuyecTBo 4acosB

Tema ypoka

OBOIIOIAOHHAI
Teopust Y.
JapBuna
JBrokyiue
CHUJIBI DBOJTIOIIAH
BUIOB 1o Y.
Japsuny
boprba 3a
CyILIIECTBOBAHUE,
€CTEeCTBEHHBIN U
HUCKYCCTBEHHBIN
oT0op

®opmMupoBaHue
CHUHTETHYECKON
TEOpUHU
3BOJIOLNU

Bcero

ayIMTOPHBI
e

Camocr.u
3y4.

KoHntpous
HbIe
padoThbI

IIpakTHye
CKHe
padoThbI

Jlara
HU3Y4YeH
us

JJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTebLHbIE
pecypcsl

Bubnamnoteka UOK https://m.edsoo.ru/863ea20e

Bubnmnoteka UOK https://m.edsoo.ru/863ea20e

Bubnnoteka LIOK https://m.edsoo.ru/863ea20e

Bubnnoteka LIOK https://m.edsoo.ru/863ea20e

OTanel
SBOJIIOIIUOHHOTO
npoiiecca:
MHUKPO3BOITIOLHUSA

Bubnnoreka LIOK https://m.edsoo.ru/863ea20e
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n
MAaKpO3BOJIOI A

[Monynsaums —
3JIEMEHTapHas
eJIMHHUIIA
3BOJIIOLHNU

Bubnnoteka LIOK https://m.edsoo.ru/863ea20e

3akoH
TE€HETUYECKOT O
paBHOBecHs Jx.
Xapnu, B.
BaiinGepra.

Bubnunoteka LLOK https://m.edsoo.ru/863ea20e

10

11

DneMeHTapHbIe
(bakTopsI
9BOJIIOLIMU

Dddext

OCHOBATEJIS.
D¢ ekt
OyTBUIOUHOTO
rOpJIbIIIKA

Murpanuu.
Hzonsuuu
OIS
reorpaguyeckas,
Ouooruyeckas

EcrectBeHHbI
oTbop —
HaIlpaBJISAOIINAN

¢bakTop
IBOJIOLMH

Bubnamnoteka UOK https://m.edsoo.ru/863ea20e

Bubnnoteka LIOK https://m.edsoo.ru/863ea20e

Bubnnoteka LIOK https://m.edsoo.ru/863ea20e

Bubnnoteka LIOK https://m.edsoo.ru/863ea20e
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12

[TonoBoit oT6OP

Bubnunoteka LLOK https://m.edsoo.ru/863ea5a6

13

[TpucnocobnenH
OCTh OPTaHU3MOB
KaK pe3yJbTar
MUKPO3BOJIOIUU

Bubanoteka LIOK https://m.edsoo.ru/863ea5a6

14

[Tpumepsl
pUCIoco0IeHN
1 y OPraHu3MOB:
MOpP(OJIOTHYECK
ue,
(bU3NOIOTHYECKU
<,
OHMOXHMMUYECKUE,
MOBEJICHUECKUE.
JlaboparopHnast
paborta

Nel «ITpucnoco6
JICHUS
OPraHM3MOB U MX
OTHOCHTEJbHAs
1enecoo0pa3Hoc
Th»

0.5

https://content.edsoo.ru/lab/subject/6/

15

Bun, ero
KPUTEPUU U
CTPYKTYpa.

Bubnnoteka LLOK https://m.edsoo.ru/863ea5a6

16

CrtpykTypa BHIa

Bubnnoteka LLOK https://m.edsoo.ru/863ea5a6
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17

Bunoo6pazoBan
He KaK pe3yJsbTar
MHKPOIBOJTIOIHH

Bubnunoteka LLOK https://m.edsoo.ru/863ea5a6

18

CBs3b
MHUKPO3BOJIOIUT
u
SIHIEMHUOJIOTHH

Bubanoteka LIOK https://m.edsoo.ru/863e9cle

19

Makpo3Bosronus

ITameonToOTHYE
CKHE METO/IbI
U3YYCHHS
SBOJIIOLIUU

Bubnunoteka LLOK https://m.edsoo.ru/863e9cle

20

buoreorpadpuuec
KHNEC METOAbI
U3y4ECHUS
IBOJIOIUH

Bubnunoteka LLOK https://m.edsoo.ru/863e9cle

21

OMbOpuonoruuec
KHe u
CpPaBHHUTCIbHO-
Mopdonoruueck
1€ METO]IbI
U3yYEHUs
HBOJIIOLIMH

Bubnunoteka LLOK https://m.edsoo.ru/863e9cle

22

MonekyJsgpHo-
reHETHYECKHUE,
OMOXMMHUYECKHUE
u
MaTeMaTU4YeCKue

Bubnnoteka LIOK https://m.edsoo.ru/863e9cle
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METO/IBI
WU3y4YCHUS
SBOJIIOINHU

23

Oo6mue
3aKOHOMEPHOCTH
SBOJIIOLIUHA

Bubanoteka LIOK https://m.edsoo.ru/863e9cle

24

ApnantuBHas
paauanusi.
HepasHomepHoOC
Th TEMIIOB
SBOJIIOLUHU

Bubnunoteka LLOK https://m.edsoo.ru/863e9cle

25

26

27

28

29

Hayunsle
TUIOTE3bI
IIPOUCXOXKACHUS
KU3HU Ha 3emiie

JloHay4HbIe
MIPEACTABIICHUS O
3apOKACHUHU
KU3HU

OcHOBHBIE
ATaIbl
HEOPraHW4YeCKOM
SBOJTIOLIUA

I'unore3sl
3apOKACHUS
JKU3HHA
UcTopus 3emmun
1 METOMBI €€
W3YUYEHUS.

Bubnunoteka LLOK https://m.edsoo.ru/863e9cle

bubnnoteka LIOK https://m.edsoo.ru/863e9cle

bubanoteka LIOK https://m.edsoo.ru/863e9cle

Bubanoteka LIOK https://m.edsoo.ru/863ea5a6

Bubanoteka LLOK https://m.edsoo.ru/863ea5a6
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30

HavanbHbie
3TaIbl
OpraHn4ecKon
3BOJIIOLUA

Bubnunoteka LLOK https://m.edsoo.ru/863ea5a6

31

OBOITIOLNA
YKapuoT

Bubanoteka LIOK https://m.edsoo.ru/863ea5a6

32

33

34

OcCHOBHEBIE
JTaIlbl 3BOJIIOLUN
PacTUTEIBHOTO
MHpa.

OcCHOBHEBIE
9Tanbl 3BOJIIOIHHU
YKUBOTHOTO MUpa

OBOIIOLUS
KUBOTHBIX.
IIpaxTrueckas
pabota
«3yuenne
0COOEHHOCTEM
CTPOCHHUS
MMO3BOHOYHBIX
KUBOTHBIX»

0.5

Bubnunoteka LLOK https://m.edsoo.ru/863ea5a6

Bubaunoteka UOK https://m.edsoo.ru/863ea5a6

htbubanoreka
LIOK https://m.edsoo.ru/863ea5a6tps://content.edsoo.
ru/lab/subject/6/

35

PaszBuTHe )xu3HN
Ha 3eMJe 110
3pam u
nepuoiaM

Bubanoreka LIOK https://m.edsoo.ru/863eatbbe

36

MaccosBrslie
BI)IMI/IpaHI/ISI —
SKOJIOTUYECKHE

Bubanoteka LIOK https://m.edsoo.ru/863eatbbe
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KpU3HCHI
MPOLLIOTO

37

CoBpeMeHHbIH
3KOJIOTHYCCKHUM
KpHU3HC, €TO
0COOEHHOCTHU

Bubanoteka LIOK https://m.edsoo.ru/863eatbbe

38

CoBpemeHHas
cucTema
OpPraHUYECKOTo
Mupa. OCHOBHbIE
CUCTEMAaTUYECKU
€ TPYIIIBI
OpPraHHU3MOB

Bubnunoteka LLOK https://m.edsoo.ru/863eabbe

39

40

41

O6o06menne n
CUCTEMaTU3aLUs
3HaHUH 10
TeMaM
"MuKpO3BOIIOL]
us U ee
pe3ysbTaTel”,
"Maxkpo3BoIronu
U ee
pe3yJIbTaThI

AHTpononorus
— HayKa o
YeJI0BEKE
PazButune
MPECTABICHUN
0

bubanoteka LIOK https://m.edsoo.ru/863eatbbe

Bubanoteka LIOK https://m.edsoo.ru/863eatbbe

Bubnnoteka LIOK https://m.edsoo.ru/863ead44
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MIPOUCXOKACHUN
YelioBeKa

42

Mecto yenoBeka
B CUCTEME
OpraHUYeCcKOro
MHpa.
JlaGopaTtopHas
paborta
«3yuenne
0COOEHHOCTEH
CTpOEHUSA
cKenera
YEJI0BEKa,
CBSI3aHHBIX C
MPSIMOXOK/ICHHE
M)

0.5

https://content.edsoo.ru/lab/subject/6/

43

JBrxyiue
CHUJIBI
AHTPONOTeHE3a

Bubnunoteka LLOK https://m.edsoo.ru/863ead44

44

CooTtHolieHHne
OMOJIOTHYECKUX
U COLMAIIBHBIX
(bakToOpoB B
aHTPOTIOTCHE3e

Bubnunoteka LLOK https://m.edsoo.ru/863ead44

45

OCHOBHEBIE
CTaauu
aHTPOTIOTeHE3a

bubnnoteka LIOK https://m.edsoo.ru/863ead44
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46

IlanmeoreneTuka
u
[1aJIEOr€HOMHUKA

Bubnunoteka LLOK https://m.edsoo.ru/863ead44

47

OBOITIOLNA
COBPEMEHHOTO
YyeJIOBEKa

Bubnunoteka LLOK https://m.edsoo.ru/863ead44

48

YenoBedeckue
pachl.
[IpakTnueckas
pabora
«3yuenune
SKOJIOTHYECKUX
aganTanui
YeJIOBEKAY

0.5

https://content.edsoo.ru/lab/subject/6/

49

MexgucHuInIvg
apHbIE METOBI
AHTPONOJIOTUN

Bubnunoteka LLOK https://m.edsoo.ru/863ead44

50

51

3apoxaeHue u
pa3BHTHE
KOJIOTHH

Metonasbl
DKOJIOTHH.
JlaboparopHnast
pabota
No4d«3yuenne
METOH0B
DKOJIOTHYCCKUX
HCCIIeTOBAHUI»

0.5

Bubnunoteka LLOK https://m.edsoo.ru/863ead44

https://content.edsoo.ru/lab/subject/6/
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52

3HayeHue
9KOJIOTHYECKUX
3HAHUN 11
yeJIoBeEKa

Bubnunoteka LLOK https://m.edsoo.ru/863ead44

53

DKOJIOTUYECKUE
(bakTopsI

Bubnunoteka LLOK https://m.edsoo.ru/863ead44

54

AoOuoTnueckue
dakropsl. Ceer
Kak

JKOJIOTHYCCKUM

dakrop.

Bubnunoteka LLOK https://m.edsoo.ru/863eb348

55

AOGuotuueckue
(bakTopHL.
Temneparypa
KaK
9KOJIOTUYECKHUU
daxrop.
JlaGopatopHas
pabota
No5«BpisiBnenue
MPUCTIOCOOIEHH
W OPraHU3MOB K
BIIMSTHHIO
TeMIepaTypb»

0.5

https://content.edsoo.ru/lab/subject/6/

56

AbGuoTnueckue
(bakTopsbI.

BiaxaHOCTE Kak
9KOJIOTHYCCKHI

(dakTop.

Bubnnoreka LIOK https://m.edsoo.ru/863eb348
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57

Cpenbl oOuTaHus
OpraHu3MOB

Bubnunoteka LLOK https://m.edsoo.ru/863eb348

58

buonornueckue
PUTMEL

Bubanoreka LIOK https://m.edsoo.ru/863eb348

59

JKusuennrie

hopmbI
OpPraHu3MOB

Bubaunoteka UOK https://m.edsoo.ru/863eb348

60

buornueckue
(bakTopsl

Bubanoreka LIOK https://m.edsoo.ru/863eb348

61

3HauyeHune
OMOTHYECKUX
B3aMOJICHCTBUIM
ISt
CYIIIECTBOBAHHUS
OpPraHu3MOB B
cpene oOuTaHus

Bubanoteka LIOK https://m.edsoo.ru/863eb348

62

OKOJIOTUYECKHE
XapaKTePUCTUKU
MOMYJISIUN

Bubnnoteka LIOK https://m.edsoo.ru/863eb348

63

OcHOBHBIE
IMOKa3aTeun
HOHy.]'I?IIII/II/II
YHCIIEHHOCTb,
IUIOTHOCTD,
BO3pacTHasI U
IOJIOBas

CTPYKTypa

Bubnnoreka LIOK https://m.edsoo.ru/863eb348

64

OCHOBHEBIE
oKas3arem

Bubanoteka LIOK https://m.edsoo.ru/863eb348



https://www.google.com/url?q=https://m.edsoo.ru/863eb348&sa=D&source=editors&ust=1701379588012957&usg=AOvVaw2r22mq3nNKOjnkh1crMe5e
https://www.google.com/url?q=https://m.edsoo.ru/863eb348&sa=D&source=editors&ust=1701379588012957&usg=AOvVaw2r22mq3nNKOjnkh1crMe5e
https://www.google.com/url?q=https://m.edsoo.ru/863eb348&sa=D&source=editors&ust=1701379588012957&usg=AOvVaw2r22mq3nNKOjnkh1crMe5e
https://www.google.com/url?q=https://m.edsoo.ru/863eb348&sa=D&source=editors&ust=1701379588012957&usg=AOvVaw2r22mq3nNKOjnkh1crMe5e
https://www.google.com/url?q=https://m.edsoo.ru/863eb348&sa=D&source=editors&ust=1701379588012957&usg=AOvVaw2r22mq3nNKOjnkh1crMe5e
https://www.google.com/url?q=https://m.edsoo.ru/863eb348&sa=D&source=editors&ust=1701379588012957&usg=AOvVaw2r22mq3nNKOjnkh1crMe5e
https://www.google.com/url?q=https://m.edsoo.ru/863eb348&sa=D&source=editors&ust=1701379588012957&usg=AOvVaw2r22mq3nNKOjnkh1crMe5e
https://www.google.com/url?q=https://m.edsoo.ru/863eb348&sa=D&source=editors&ust=1701379588012957&usg=AOvVaw2r22mq3nNKOjnkh1crMe5e

65

HOHy.]ISII_II/II/IZ
POXK1aeMOCTb,
MIPUPOCT, TEMIT
pocra,
CMEPTHOCTb,
MUTpaLA
DKonorudeckas

CTPYKTypa
MOMYJISIUN

Bubaunoteka UOK https://m.edsoo.ru/863eb348

66

JnHamuka
MOIYJIALUU U €€
perysnus

Bubnunoteka LLOK https://m.edsoo.ru/863eb348

67

Kpussie pocra
YUCJICHHOCTHU
MTONYJIALIMH.
Kpussre
BBDKMBaHMS

Bubnunoteka LLOK https://m.edsoo.ru/863eb348

68

69

DKosoruueckas
HUIIIA BU/IA.
Jlaboparopnast
pabota
«IIpucnocobnen
usl CeMsIH
pacTeHui K
pacceneHuio»

Bun xkak cucreMma
MOIYJISALHI

0.5

https://content.edsoo.ru/lab/subject/6/

Bubnnoreka LIOK https://m.edsoo.ru/863eb348

70

3aKOHOMEPHOCTH
MOBEJICHUS U

Bubanoteka LIOK https://m.edsoo.ru/863ebd16
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MHUTpaLHi
JKUBOTHBIX

71

Coo01ecTBo
OpPraHU3MOB —
OHOIIEHO3

Bubanoteka LIOK https://m.edsoo.ru/863ebd16

72

73

74

DKOoCcHUCTEMA KaK
OTKpBITas
cucreMa

Kpyrosopot
BELIECTB U NIOTOK
SHEpIuu B
JKOCUCTEME
OcHoBHbIE

IIOKa3aTCJIn
9KOCHCTCMbI

Bubnunoteka UOK https://m.edsoo.ru/863ebd16

bubnnoteka LLOK https://m.edsoo.ru/863ebd16

bubnnoteka LLOK https://m.edsoo.ru/863ebd16

75

OKOJIOTUYECKHE
MU PAMH/TBI

Bubnnoreka LIOK https://m.edsoo.ru/863ebd16

76

77

HUsmenenus
co00IIeECTB —
CYKIIECCHH
IIpuponnsie
9KOCUCTEMEL.
OKOCHCTEMBI
03ep | peK.
ODKOCUCTEMBI
MOpeH U
OKEaHOB

Bbubnnoteka LIOK https://m.edsoo.ru/863ebd16

Bubnunoteka LLOK https://m.edsoo.ru/863ebd16
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78

79

IIpuponusie
9KOCHUCTEMBI.
DKOCHCTEMBI
TYHJp, JIECOB,
CTEIEeH, MyCThIHb
AHTpPOIIOT€HHbIE
9KOCHUCTEMBI

Bubnunoteka UOK https://m.edsoo.ru/863ebd16

Bubanoteka LIOK https://m.edsoo.ru/863ebd16

80

81

82

Ypboskocucrem
Bl.
[IpakTnueckas
pabora
«3yuenue u
OIHCaHKe
ypOo3kocucTeM
BI»

3aKOHOMEPHOCTH
dbopmupoBaHus
OCHOBHBIX
B3aUMOJCUCTBUN
OpPraHHU3MOB B
9KOCUCTEMAX

MexaHnu3MBbI
BO3ACHUCTBUS
3arpsA3HEHUIN
Pa3HBIX TUIOB Ha
cybopraHu3mMeHH
oM,
OpraHU3MEHHOM,
MOMYJISIIHOHHOM

0.5

https://content.edsoo.ru/lab/subject/6/

Bbubnnoteka LIOK https://m.edsoo.ru/863ebd16

Bubnnoteka LIOK https://m.edsoo.ru/863ebd16
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1 DKOCHUCTEMHOM
YPOBHSIX

83

buocdepa —
ol1eruianeTapH
ast 0o0oJouKa
3emun

Bubanoteka LIOK https://m.edsoo.ru/863ebd16

84

85

86

VYyenne B. 1.
Bepnasckoro o
ouocpepe
3aKOHOMEPHOCTH
CYLIECTBOBaHUS
ouochepsl
Kpyrosopots!
BEIIECTB U
OMOTre0XUMHUECK
1€ KB

bubnnoteka LLOK https://m.edsoo.ru/863ebd16

bubnnoteka LLOK https://m.edsoo.ru/863ebd16

Bubnnoteka LLOK https://m.edsoo.ru/863ebd16

87

30HAILHOCTH
ouochepsl.
OcHOBHBIE
OMOMBI CyIIN

Bubnnoreka LIOK https://m.edsoo.ru/863ebd16

88

Y cToONuuBOCTh
onocdepsr

Bubnnoreka LIOK https://m.edsoo.ru/863ebd16

89

DKOJIOTUYECKUE
KPU3UCHI H UX
MPUIUHBI

Bubnunoteka LLOK https://m.edsoo.ru/863ebd16

90

Bo3zneiictBue
YeJIoBEKA Ha

ouochepy

Bubnnoteka LIOK https://m.edsoo.ru/863ebd16
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91

AHTpPOIIOreHHOE
BO3JICUCTBUE Ha
pacTUTENIbHBIN 1
YKUBOTHBIN MUP

Bubanoteka LIOK https://m.edsoo.ru/863ebd16

92

Oxpana
[IPUPOABI

Bubanoteka LIOK https://m.edsoo.ru/863ebd16

93

OcHoBHbIE
MIPUHITATIBI
YCTOMYHBOTO
pa3BUTHS
YyeJI0BeYeCTBa U
MIPUPOIBI

Bubnunoteka LLOK https://m.edsoo.ru/863ebd16

94

PanuonansHOE
MIPUPOJIOTIOIHE30B
aHue U
COXpaHEHUE
OMOJIOTHYECKOTO
pa3HooOpa3us
Seman

Bubnunoteka LLOK https://m.edsoo.ru/863ebd16

95

O6001menue u
CHCTEMAaTHU3aIUs
3HAHUHU 110
TeEMaM
"DKoJIoTHS -
Hayka o
B3aMMOOTHOIIIEH
WX OpPTraHU3MOB

JPYT C IPyTOM U
HaJOpraHu3MEeHH

Bubanoteka LIOK https://m.edsoo.ru/863ebale
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BIX CUCTEM C
OKpY Karoleun
cpenoit”,
"Opranu3msl U
cpena
obutanus",
"JKonorus
BHUJIOB U
HOMyJsAus",
"JKonorus
CO0OIIIEeCTB.
OKOJIOTUYECKHE
CHUCTEMBI'",
"buocdepa -
riao0anbHas
skocucrema" /

KoHntponbHas

pabota 1mo Teme

"Dkosorus"
96 PesepBHbIil ypok 1 Bubnnoteka LIOK https://m.edsoo.ru/863ebale
97 PesepBHbIi1 ypok 1 Bubnunoteka LIOK https://m.edsoo.ru/863ebale
98 PesepBHEI ypok 1 Bubnvnoteka LIOK https://m.edsoo.ru/863ebale
99 Pe3epBHBbIil ypok 1 bubanoteka LIOK https://m.edsoo.ru/863ebale
100 PesepBHbiii ypok 1 Bubanoteka LLOK https://m.edsoo.ru/863ebale
101 PesepBHbIif ypok 1 Bubnunoteka LLOK https://m.edsoo.ru/863ebale
102 PesepBHbiii ypok 1 Bubnunoteka LLOK https://m.edsoo.ru/863ebale
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OBLLIEE
KOJIMYECTBO
YACOB IO
[IPOT'PAMME 102
gaca

34

68

3.5




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
TpeOOBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B (dbopMUpOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOI KapTHHBI MUPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI
U pCIICHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 9KOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBaHUU IIEHHOCTHOTO OTHOILIEHHS K IPHPOJIE, OOIIECTBY,
YeJIOBEKY; O BKJIJIC POCCUICKUX U 3apYOCIKHBIX YUEHBIX — OHOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnanenne cuctemoil 3HaHMH 00 OCHOBHBIX METOJaX HAy4yHOIO
IMMO3HaHHus, UCII0JIb3YEMBIX B OMOJIOTHYECKUX HNCCIICA0OBAHUAX KHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMHCaHWE, HU3MEpPEHHE, IPOBEIECHUE
HaOroieHuil); crocob6aMu BBISABICHHUS M OLIEHKH AHTPOIOT'€HHBIX
W3MEHEHUH B PUPOJE.

2 YMmeHune BBIJIBUT'aTh TUIIOTE3bI, IIPOBEPATH UX SKCIICPUMCHTAJIbHBIMUA
cpeAcTBaMu, (GOPMYIMpYsS LeNb HCCIEAOBaHUs, AaHAIM3UPOBATh
MOJIyYEeHHBIE PE3YJIbTAThl U JIeJaTh BHIBOJBI.

BrisiBaenne 3aBHCHMOCTH MCXKAY HUCCICAYEMbIMU BCJIMYHMHAMU,
00BsICHEHHUE MOTYUYEHHBIX PE3yIbTaTOB U (OPMYIUPOBAHNE BBIBOJIOB

C UCITOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKHX 3HaHMM, KOTOopas
BKJIIOUAET: OCHOBOIIOJIAraOIe OMOTIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJI, MOITYJISIINS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI HIMMYHHUTET,
OnocuHTe3 Oenka, OWOIOMMMEpPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCIPOU3BE/ICHHE, HACJIEZICTBEHHOCTb, W3MEHYHBOCTD,
SHEPrO3aBUCHMOCTb, POCT U PA3BUTHE);
Owoyornueckue Teopuu: KietouHas Teopus 1. IllBanna, M.
[Ineitnena, P. BupxoBa; Ki10oHaIbHO-CEIEKTUBHOIO UMMYyHHUTETa [1.

Opnux, .M. MeuHukoBa, XpoMOCOMHasi TEOPHUsI HACIEACTBEHHOCTH

T. Moprana, 3akoH 3apoabiieBoro cxojactsa K. bapa, apostorionnast




teopuss Y. JlapBHHA, CHHTETHYECKass TEOPHs HBOJIIOLUU, TEOPUS
aaTponorene3a Y. [lapuna; teopust 6uoreonenoza B.H. Cykauépa;
yuenue H.M. BaBuioBa o neHTpax MHOTrooOpasusi ¥ MpOUCXOKICHUS
KyJbTYpHbIX pactenud, yudenue A.H. CeBepuoBa o0 nyTix u
HaIpaBIIeHUAX dBooIMH, yueHue B.W. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3wWsi  MOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIIeIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEIOBAaHUS ITPU3HAKOB
I'. Menpnens; CUEMIEHHOIO HAcIeqOBaHUs MMPU3HAKOB U HapYILLIEHUS
cuerieHuss reHoB T. MopraHa; TIOMOJIOTMYECKMX PsAIOB B
HacjaeacTBeHHOM wum3MeHunmBocTd H.M. BaBmioBa;, reHEeTHYECKOTO
paBHoBecus [Ix. Xapau u B. BaiinOepra; 3apoapiiieBoro cxojactea K.
bapa; Ouorenernueckuii 3akon 2. ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuaumyMa FO. JIubuxa, 3xoornyeckoi nupamuabl 4Yucedm,
OMOMacChl M DHEPTHUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OyiboHa JIk.

Xomnpeiina, mukpocdep C. Dokca, prubdosuma T. Uek)

YMmenune peuiaTtb IMMOHUCKOBBIC OuoJIOruYecKue 3aa4i, BBISABIIATH
MPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIIEAYEMbIMU
OMOJIOTMYECKHMH O6T:>CKT3MI/I, nponeccaMnu M ABJICHUAMU; [JCJIATh
BBIBOJIbI Y ITIPOTHO3bI HA OCHOBAHHWU IMOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX TUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPEHOCA

BCHICCTB U SHCPI'H B 3KOCUCTEMAX (I_ICHI/I IIUTaHWs, ITUIICBLIC CeTI/I)

YMeHue ycraHaBIMBaThb B3aUMOCBSI3M MEXKIY CTPOEHHUEM U
(GYHKUIMAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OpraHamMu u
CUCTEMAMM OpPraHOB y pAacTEHHl, )KMBOTHBIX U YEJIOBEKA; MEXIY
sTanamMu oOMeHa BELIECTB; dTalaMH KJIETOYHOTO KA U AKU3HEHHBIX
IUKJIOB  OpPraHU3MOB; JTanmaMH 3MOPHUOHAIBHOTO  PA3BUTHS;
TEHOTHIIOM U (EHOTHNOM, (EeHOTUNOM U (aKTopaMH Cpe.bl
oOuTaHMA;  TpOIecCaMd  SBONIONMHK;  ABIKYLIIUMH  CHJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTaMHU  pa3IUYHbIX  JKOCHUCTEM U

MPUCTIOCOOTIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIICISATh CYIIECTBCHHBIC TPU3HAKH:

CTPOCHUS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPUOT; OJHOKICTOUHBIX
U MHOT'OKJICTOYHBIX OpTaHU3MOB, BUIOB, 6HOI‘€OH€HO3OB, 3KOCHUCTEM
u Ouochepbl; CTpOCHUS OPraHOB W CHCTEM OPTraHOB PACTCHHH,

KHUBOTHBIX, YCIIOBCKaA, IIponeccoB KHU3HCACATCIIBHOCTH,




IIPOTEKAIOIUX B OPraHU3Max PAaCTEHHUM, XUBOTHBIX M YEJIOBEKA;
OMOJIOTMYECKUX TPOIECCOB: OOMEeHa BemecTB (MeTabonm3m),
WHQPOPMAIIUU U TIPEBPAIICHUS YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, MEi103a, FaMeTOreHe3a, SMOPUOTreHe3a, MoCTIMOPHOHAIEHOTO
pPa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3UPYIOIIET0, IBMKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOI0 OTOOpa; auIoNaTpUYecKoro u
CUMIIATPUUICCKOT'O BI/II[OO6pa3OBaHI/I$[; BJIMAHUA ABWXKYIIUX CHII
OBOJIONMK HAa TEeHO(OHA  MOMYJSIIHUU;  MPHCIIOCOOICHHOCTH
OPraHuM3MOB K cpele OOWTaHWs, 4YepEeIOBaHHUS HAIPABICHUN

9BOJIIOLIMHA,; KPYTrOBOPOTA BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

CdopMUpOBaHHOCTh yYMEHHS BBIACNATH CYLIECTBEHHBIC MPU3HAKU
BHPYCOB, KJIETOK IIPOKApUOT K DYKApHUOT, OIHOKJIETOYHEBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOTE€OIICHO30B U SKOCUCTEM;
0COOCHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCHUHTE3a, TIACTUUECKOTO M DHEPreTUYECKOro OoOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJJOTBOPCHHS, Pa3BUTUS U
Pa3MHOXKEHHU S, UHANBUAYAIBHOTO PA3BUTHS OpraHnu3Ma (OHTOTeHe3a),
00pHOBI 3a CYIIIECTBOBAaHHUE, €CTECTBEHHOTO otOopa,
BHUJ000pa30BaHus, MPUCIOCOOIIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BJIUAHUSA KOMIIOHCHTOB JKOCUCTEM, AHTPOIIOTCHHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEW MECTHOCTH, KPyrOBOPOTa BEIIECTB

U TIpeBpaIleHUs YHEPTUH B Onocdepe

Ymenue HCII0JIb30BaTh COOTBETCTBYIOILINE apryMeHTHlI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl JOKa3aTelbCTBA
POJICTBA OPTaHU3MOB PA3HbIX CUCTEMATUYECKUX TPYIIIT; B3aUMOCBS3HU
OpraHU3MOB U CpeIbl OOWTAaHUS; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOIMMOCTH  3JI0pOBOrOo  obOpa3a  KU3HH,  COXpaHEHHUs
pa3HooOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS

MIPUPOJIBI U YEIOBEUECTBA

YMeHne KpPUTHYECKH OIICHHBATh HH(POPMANUIO OHOJIOTHYECKOTO
COJIepKaHus; UHTEPIPETUPOBATh ITHUECKHUE aCMIEKThl COBPEMEHHBIX
UCCIICIOBaHW B OWONOTMH,  MEAWIMHE, OHOTEXHOJOTHH,
paccMaTpuBaTh I ENINZIAE 3KOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO

IMO3UIIHAIO




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'UN

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xak HayKa. JKuBble cucTeMBl U X HN3YUCHHUC

11

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHAsh Hayka. buonormyeckue Hayku H
u3ydyaemble UMHU npoOsembl. DyHIaMEHTaIbHbIE, TPUKIIAJHbIE U TOWCKOBBIC
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (HOPMHPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYyYHOMN
kaptunsl mupa. [Ipodeccuu, csa3anubie ¢ Ouonorueid. 3HaueHue OMOJIOTUU B
MPAKTUYECKOW JESITEIbHOCTA YEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT uzydenust ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJOCTHOCTh, CIOKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLMs,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, U3BMEHYUBOCTD, POCT U Pa3BUTHE.

YpOoBHU OpraHu3anuu KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIIUOHHO-BUA0BOI, 9KOCHCTEMHBII
(buoreonieHoTuueckuii), Ouochepusiii. Ilporeccel, Mpoucxoasie B >KUBBIX
cucremax. OCHOBHBIE TIPHU3HAKU KUBOTO. JKH3HB Kak ¢opMa CyIIeCTBOBAHHUS

MaTepuun

Mertoabl Ouonornueckoi Hayku. HabmiojeHue, H3MepeHHE, SKCIEPUMEHT,
cucTeMaru3anus, MeTaaHanus3. IloHaTHe O 3aBHCHMMOW ©  HE3aBUCHMOM
nepemeHHou. IlnanupoBanne skcnepumenTa. [locraHoBKa U IpoBepKa THIIOTES.
HyneBast rumote3a. Ilonarue BBIOOpDKM U €€ AOCTOBEpHOCTb. Pa3bpoc B
Ouosiornyeckux JAaHHbIX. OIEHKa JTOCTOBEPHOCTH MOJYYEHHBIX pPEe3yJIbTaToB.
[IprumHEl HCKaXeHUs pPe3ysbTaTOB dKcnepuMeHTa. [loHATHE cTaTHCTHYECKOro

TECTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Krnetka — cTpykTypHO-(yHKIIMOHANBHAS €MHUIIA )KUBOTO. MlcTOpHs OTKPBITHS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanun, M.
[neiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KIETOUYHOU
TEOPHUH.

Meroapl  MOJIGKYJIApHOH M KJIETOYHOM  OWMOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadusi, 31eKTpodopes, METoI MEYCHBIX aTOMOB, Iu(hepeHIInaIbHOe

LHEHTPUPYTHPOBAHUE, KYIbTHUBUPOBAHHUE KIECTOK




2.2

2.3

XUMUYECKUN COCTaB KIETKU. MaKkpo-, MUKPO- U yJIbTPaMUKpPO3JIEMEHTHI. Boaa u
€€ poJIb KaK pacTBOPUTENS, PEarcHTa, y4acTHue B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryIauud. MUHepallbHbIe BEIIECTBA KJIETKH, UX OHOJOTrHYecKasi poJb.
Ponb kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM €OCTaB  OEJKOB.
CtpykTypsl OenkoBoil Monekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBA3b. BTOpuyHas, TpeTHuYHas, YeTBEpTUYHAs CTPYKTypbl. JleHaTypanus.
CgoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonorndeckue ¢hpyHKIMHA OEITKOB.
VYruneBonasl. MoHOCaxapuabl, IUCAXapUABI, OJMTOCAXapUAbl U ITOJIMCAXAPUIBL.
OOmwmii TuraH CcTpoeHHsT W (U3UKO-XMMHYECKHE CBOWCTBA  YTJIEBOJIOB.
buonoruueckue GyHKIUU YTIEBOJIOB.

Jlunuael. ['mppodunbHO-ruapodoOHBIE cBolcTBa. Kiaccudukamust aunmumaos.
Tpurnuuepunsi, dochomunuabl, BOckH, crepouasl. buonornyeckue GpyHKIuN
munuaoB.  OOmue cBoHCTBA OMOJOIMYECKMX MeMOpaH — TEKy4decTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TOIYIPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunapl. [punnun komrmuiementapaocth. [Ipasuno Yapradda. Ctpykrypa
JTHK — nBoitHas criupans. Mectonaxoxaenne u ouonorundeckue Gynkuu JJHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenne monekyiasl AT®. Makposprudyeckue cBsa3M B MoJekyine ATO.
buonoruueckue ¢pynkuuu AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIMH
B kierke. CekBenuponanue JTHK.

CrpykTypHast Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3NYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT

Tunbl  kieTok: »ykapuoTHuUeckas M IHpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00pa30BaHUs KIETKH.

Crtpoenue nmpokapuoTuueckon kiaeTku. KietouHas creHka OakTtepuil m apxew.
OcoOeHHOCTH CTPOEHHUSI TeTepOTPOPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dYKAPUOTHYECKOW KieTkH. [lmazmarnueckas
MeMOpana (razmanemMma). CTpyKTypa Iia3MaTHaeckoi MeMOpansl. Tpancmopt
BEIIECTB 4epe3 IIa3MaTH4YecKylo MeMOpaHy: MacCUBHBIA (Iuddy3us,
obneruénnas auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBINH AKTUBHBIN
Tpancnopt). [lomymponuniaeMocts MemOpanbl. PaGoTa HaTtpuii-KaJneBOTro
Hacoca. DHJOIMTO3: MUHONKTO3, (paroruro3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PACTECHHA, TPHOOB.

Huronna3zma. Lurozons. Lutockener. [IBuxxkenue nurorazmbl. OpraHousl
KJIeTkd. OgHoMeMOpaHHbIE OPraHOWbl KJIETKH: HJHAOIUIa3MaTHUecKas CEeTh

(BIIC), anmmapat [Nombmxu, TH30COMBI, UX CTpOoeHHE U (GYyHKIHH. B3anMocBs3b




OJIHOMEMOpaHHBIX OPraHoUI0B KJIeTKU. CTPOCHHE TPAaHYIISIPHOTO PETUKYJIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mankwii
(arpanymsipHbIil) SHIOMIA3MaTHYecKuil peTukyiayMm. CekperopHas (yHKuUS
annapata ['onpmxu. TpaHcnopT BemecTB B KieTKe. Bakyonu pacTuTenbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOUABI KIETKH: MUTOXOHAPHUH, TUIACTUIBL.

Crpoenve u (GyHKUUU MUTOXOHIpUM U miactunl. llepBuuHble, BTOpUYHBIE U
CIIOKHbIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUMX  HAYKApUOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranouapl kietku CTpoeHue M (YHKIMA HEMEMOpPaHHBIX
OpraHoujioB KjeTku. Pubocombl. MukpoduinameHTsl. MBbIIIEYHbIE KIIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHe M ABWKEHHE >XTYTHKOB U
pecHrYeK. MUKpOTpyOOUKH UTOILIa3MBI. L[eHTproIh.

Anpo. Obosouka siapa, XpOMATHH, KapHOIUIa3Ma, SIPBIIIKH, UX CTPOCHUE U
bynkuuu. SnepHsiit 0enkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACMONOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie Bkmtouenus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK DYKapHOT

(pacTUTeNnbHOM, )KUBOTHOM, TPHUOHOIT)

2.4

AccuMuISIIMS M AUCCUMUJISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIif. YuacTHe Kucaopoja B OOMEHHBIX
nporeccax. DHepreTuueckoe obecrieyeHue KIeTku: npeBpamieHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep pEeaKIUil KIEeTOYHOTrOo
Merabonm3ma. DepMeHTHI, UX CTPOCHUE, CBOWCTBA U MEXAHU3M JCHCTBUSA.
Kodepmentsl. Omnuunst (epMEHTOB OT HEOPraHMYECKUX KaTaln3aToOpOB.
benku-aktuBatopel W OENKU-UHTUOMTOPBHL.  3aBHCUMOCTH  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKINI OT pa3INYHbIX (PAKTOPOB.

[lepBruHBIl CHMHTE3 OpraHWYeCcKMX BemecTB B KieTke. PotocmHTe3. Poib
XJIOpOIJIacTOB B mporecce ¢orocuHre3a. CBeToBas M TeMHOBas (hasbl.
ITponykTuBHOCTH (poTOCHHTE3a. BnusHue pasnuuHbIX (akTOPOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XeMOCHHTE3. Pa3znoobpaszue OpraHU3MOB-XEMOCUHTETHUKOB:
HUTpUUIHIPYIOLIUE OaKTepuH, KeJle300aKTepur, cepoOakTeprH, BOJIOPOIHBIE
OakTepun. 3HaUEHUE XEMOCHHTE3A.

AHa’poOHBIe oOpraHu3Mbl. Buael OpokeHus. IIpomykTbl OpoxeHUS U WX
UCIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHU U BO30YIUTENH OONIE3HEH.

AdpoOHBIE OpraHU3MBbL. DTalbl YHEPreTHIeckoro ooMeHa. [loaroToBuTenbHbIN

atan. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3BI.




2.5

2.6

buonornueckoe OKHCIEHHE, WM KIETOYHOE AbIXaHue. Posib MUTOXOHApPUI B
mporeccax — OHMOJOTMYECKOro  OKHCIeHHs.  L[ukiauueckue — peaxium.
OxucnurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOTo MyTH 0OMEHa

BEILIECTB Iepes] aHadpOOHBIM. Dh(HEKTUBHOCTh SHEPTETUYECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSAX
MaTpUYHOTO  CHUHTe3a.  Peanusauus  HacieACTBEHHOW — WHGOpMAaIUu.
I'eneTnueckuii kox, ero cBovicrBa. TpaHckpunuus — MaTpu4Hblid cuare3 PHK.
[IpyHIMIBI  TPAHCKPHIIIUUA: KOMIUIEMEHTAPHOCTh, aHTHIAPAJLICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocunTe3e Oenka. YcioBus 6uocuHTesa 6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B OuocuHTe3e Oenka.

Opranu3zanys reHoMa y TpoKapuoT M dYKapuoT. PeryIsiiusi akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (. XKako0, K. Mano). Perynsuust oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupycel — HekneTodHble OPMBI KU3HU U OOIUraTHbie mapa3utbl. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupychble 3a0601eBaHus yenoBeka, )XUBOTHbIX, pacteHuii. CIINJ[, COVID-19,

conuaJibHbIC U MCIUTTUHCKHUEC HpO6J’I€MI)I

Knerounslif 1ukn, ero mnepuoiasl M perymsuusa. Murepdaza u  MuTos.
Oco0eHHOCTH MPOLIECCOB, NMpoTeKaomux B nHTepdase. IloaroToBka KieTku K
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH H
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnuner perumkamuu JIHK:
KOMIUIEMEHTAPHOCTb, IOJyKOHCEPBAaTUBHBI CHHTE3, aHTUIAPAIIIEIBHOCTD.
Mexanusm perunkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepasa. XpPOMOCOMHBIM HaOOp KIETKM — KapHOTUN. JIMIUIOMAHBIA H
rarmIouAHbI  Habopbl XpoMocoM. ['omosnoruuyHbsle XpoMocombl. [lomoBbie
XPOMOCOMBI.

Jenenne kineTku — MuTo3. CTaguu MUTO3a U MIPOUCXOMSIINE B HUX MPOLECCHI.
Tunsl muTo3a. KaprokuHes u nuTOoKMHE3. brojormdeckoe 3HaueHHE MUTO3a.
Perynsauus muToTMYEecKOoro nukia KieTku. IIporpammupyemas kieTouyHas
ru0esnp — anomnros.

(DYHKI_[I/IOHaJ'H)Haﬂ TCHOMHKA

Opranusm Kak OuoornyecKas cuctemMa

3.1

O,Z[HOKJ'I €TOYHBIC, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBIC OPraHU3MBbI.




3.2

@opMbl pa3MHOXKEHHsSI OPraHU3MOB: Oecronoe (BKJItOYash BETreTaTUBHOE) U
nojoBoe. Buasl 0Oecnonoro pa3MHOXKEHHSA: IOYKOBAHUE, CHOPYJIISAIHA,
¢bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonoBble kieTkH, wiM ramersl. Meio3. Craaun
Mmeno3a. [loBenenune xpomocom B Meinose. Kpoccunrosep. buonormyeckuii
CMBICJI M€103a U MOJIOBOTO Iporecca. Meio3 v ero MeCTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenzapoapieBoe pa3Butve. ['ameTorenes y >kuBOTHbIX. IloJ0BbIE Kene3bl.
OOpa3oBanne ¥ pa3BUTHE TMOJIOBBIX KieTok. CriepmaroreHe3 W OOTeHes.
Crtpoenne moyoBbIX KIETOK. OIUIOOTBOPEHHE M SMOpPHUOHATIBHOE pPa3BHTHE
KHUBOTHBIX.  CrocoObl  OIJIOJOTBOPEHMs:  Hapy»XKHOE,  BHyTpPEHHeEe.
ITapTeHorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
’KMBOTHBIX (Ha mpuMepe JsarymkH). poonenne. Turbt apobnenuns. OcobeHHoCTH
Ipo0JIeHUs MJIEKOIUTAIOIIMX. 3apo/bIIEeBble JTUCTKU (racTpyssauus). 3akiajaka
OpPraHoB M TKaHeW M3 3apOABIIIEBBIX JIMCTKOB. B3anMHoe BiMsHUE dYacTel
pa3BuBarolIerocs 3apojbiia (3MOpUOHaANIbHAsT MHIYKIMS). 3aKiajgka IulaHa
CTPOEHUS KMBOTHOTO KaK pPE3yJbTaT HEepapXUUECKUX B3aUMOACUCTBUI T'€HOB.
BnusHue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYXKAIOLIEH
cpensbl.

Poct u pasButrue >xuBOTHBIX. IlocTamMOpuonanbHbiil nepuox. Ilpsimoe u
HenpsiMoe pas3BuTHe. PaszButue ¢ mMeramopdo3oM y O€ClO3BOHOUYHBIX H
MI0O3BOHOYHBIX JKMBOTHBIX. bHONOrMueckoe 3HaueHHE NPSIMOIO M HENPSIMOTO
pa3BUTHSA, UX PACIPOCTPAHEHUE B IpHUpoe. Tumlsl pocTa )KMBOTHBIX. DaKTOPbI
peryysiiMM pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U YesloBeKa. [leprnoibl oHTOreHe3a yenoBeka.
PasmuHoxkenne u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM TIMKJe pacteHud. OOpa3oBaHuWe CIOp B TMpolecce Menosa.
l'amerorenes y pacrenmii. OIUIOJOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMEHU. MeXaHM3MBbl pEryJsilud OHTOT€HE3a Yy pACTEHUH H

JKHUBOTHBIX

Ucropust craHOBiieHUST W pPa3BUTHUSI TEHETUKU Kak Hayku. OCHOBHbIE
TEHETUYECKUE TOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJICTIbHBIC
TEHbI, aJbTEPHATUBHBIE MPU3HAKHU, JTOMHUHAHTHBIM M PEIECCUBHBIN MPHU3HAK,
TOMO3UTOTa, TETEPO3UroTa, YHCTas JUHUS, TUOPUIBI, TEHOTHUN, (EHOTHIL.
OcCHOBHBIE METOJbl TEHETHKH: THOPUIOJIOTHYECKUN, ITUTOJOTUUYCCKHA,

MOJIEKYJISIPHO-T€HETHYECKUI
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Monorubpunnoe ckpemBanue. llepBeiii  3akoH MeHzpens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUiO JOMHHHPOBAHWSL.
Bropoii 3akoH MeHnenss — 3aKOH paciieruieHus: npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHIHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananusupyroiee ckpemuBanue. [IpoMexxyTOUHbIA XapakTep HacjeIOBaHMUS.
Pacuennenue npu3HakoB MpU HEMOJIHOM JJOMUHUPOBAHUH.

JurubpuaHoe ckperniuBanue. TpeTuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[UTONOrMYECKWEe  OCHOBBI  JTUTHOPHIHOTO
CKpEIIMBaHUS.

CuennieHHoe HacienoBaHue mpusHakoB. Pab6otel T. Moprana. CremnsieHHoOe
HacJe0BaHUE T€HOB, HAPYIICHHE CLEIUICHHS MEXAy IeHaMu. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka moma. XpOMOCOMHBIM MEXaHU3M OINpeieseHusl moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporaMeTHblid noJi. ['eHernueckas
CTPYKTypa MOJIOBBIX XpomMocoM. HacnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak nenmoctHas cucrema. [InedoTponus — MHOXKECTBEHHOE JICCTBUE
refa. MHOXECTBEHHBIN ajljIeM3M. B3anMmoaelcTBHE HeaIeIbHBIX I'CHOB.

Kommemenrapaocts. Onuctas. [lonumepus

3.4

BiaumopeiictBie TeHOoTMMa ©  cpeabl TOpu  GopMUpoBaHMU  (peHoTHMA.
N3menunBoCTh Npr3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE MPU3HAKUA. BHIIbI
M3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHAS.

MoudukanmonHas  U3MeHUMBOCTb.  Pomb  cpensl B (pOpMUpPOBaHUU
Mo UKAMOHHON M3MeHunBocTH. HopMa peaknuu mpusHaka. BapuanmoHHbIH
psn u BapuanmonHas Kpusas (B. Moranncen). CoiicTBa Mou(UKalMOHHOM
M3MEHYHUBOCTH.

'eHoTunmyeckass M3MEHYMBOCTh. (CBOWCTBA TE€HOTUITMYECKOW W3MEHYHUBOCTH.
Bupl reHOTUITMUECKON M3MEHUYMBOCTH: KOMOMHATHBHAS, My TAI[HOHHASI.
KomOunatuBHasT W3MEHUYMBOCTb. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHOW M3MEHYHBOCTH. POJTh KOMOMHATUBHOW H3MEHUNBOCTH B CO3JIaHUH
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/a.

MyTanroHHas U3MEHUYMBOCTD. BU/IbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M MHIYLUMPOBAaHHBIE MYyTallMU. SAepHBIE M LUTOIUIa3MAaTUYECKHE
MyTauu. CoMaTH4YeCKWe M IOJOBbIE MyTalMd. [IpuunHBI BO3HUKHOBEHHS
MyTalii. MyTareHbl M MX BIUSHHE HAa OPraHU3MbL. 3aKOHOMEPHOCTH
MYTAIlMOHHOTO IpoLecca. 3aKOH T'OMOJIOTMYECKMX PAJOB B HACIEICTBEHHOMN
mmenunBoctn  (H.N. Bagsuios). BHesdnepHas ~ M3MEHUYHMBOCTH M

HacCJICACTBEHHOCTD
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3.6

Kapuotun wyenoBeka. MexayHapoaHas mnporpamMma HCCIIEIOBaHUS TE€HOMa
yesoBeka. MeToapl  M3yueHHsT TEHETHKM 4YeJIOBEeKAa: TI'eHEaJOTHYECKH,
OJIM3HEIOBBIH, [IUTOTCHETHYCCKHH, MTOMYJIAIIMOHHO-CTATUCTUICCKUH,
MOJICKYJISIpHO-TeHeTHYeckui.  COBpeMEHHOE  OMpeleieHUe  T'eHOTHIIA:
MMOJIHOTCHOMHOC CCKBCHHUPOBAHUC, TCHOTHUIIMPOBAHUEC, B TOM YHCJIC C TIOMOIIBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS  YeIOBeKa. I CHHbIE H
XpOMOCOMHBIE  0OJIe3HHM  4eloBeka.  bojesHu ¢ HAC/ICACTBEHHOM
MIPEIPaCIOI0KEHHOCTHIO. 3HAUYCHUE MEIUITMHCKON TeHETUKH B MPE0TBPAIICHUH

U JICUEHHH I'eHEeTUYCCKHX 3a001eBanuii yeioBeka. CTBOJIOBBIE KIIETKU

JlomecTukaius U cesekuus. 3apoKACHUE CEIEKIMU U TOMECTHKALUU. YYeHue
H.J. BaBwioBa 0 LEHTpax HPOMCXOXKJIEHHS M MHOrooOpazus KyJIbTYPHBIX
pacrenuil. Ponb cenekuuu B CO31aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, mTaMM. 3aKOH T'OMOJIOTMYECKMX PAIOB B HACIEACTBEHHON
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1st CeeKIMOHHON padoThlI.
Metoapl ceneKnMOHHON paboTbl. MCKyccTBEHHBIH OTOOp: MAaccOBBI U
UHAMBUIYalbHbIM.  OTanmbl  KOMOMHAaUMOHHOW  cenekuuu. VcnblTanue
npousBoauTeneil mo moroMctBy. OTOOp MO T'€HOTUIY C IOMOILBIO OLIEHKU
(¢eHoTHIIa TOTOMCTBA M OTOOP 10 T€HOTHUITY C romolkko aHanu3a JHK.
HckyccTBeHHBIN MyTareHes3 Kak METO/1 CEJIEKIITMOHHON paboThl. PaguannoHHbIif
U XMMHUYECKMH MyTareHe3 KakK HCTOYHHK MYyTaluil y KyJbTYPHBIX (hopMm
opranusmoB. lcnonp30BaHME T€HOMHOIO pPENAKTHUPOBAHUS U  METOOB
pekomOuHanTHBIX JIHK 11 monmyuenus ncxomHoro Marepuaa Jijisi CEJIeKINH.
[omyuenne nonuruionoB. BHyTpuBHIoBas rubpuanzanus. banskopoicTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBEeHHOE CKpelBaHue, WM ayTOPUIMHT.
I'eteposuc u ero npuunnbl. Vcnons3oBanue rerepos3uca B cenekiuu. OtnanéHHas
ruOpuam3arus. [Ipeononenue OGecruronys MEXBHIIOBBIX THOPHIOB. JloCTrkKeHus

CEJICKIIMY PACTEHUH U KUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOT MU, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPIaHU3MbI, WX XapaKTepUCTUKa. TpaaulMOHHAas OHOTEXHOJOTHS:
xje0oneyeHre, TIOMyYeHHE  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINHE.
MuxkpoOuonornueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHUECKHX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIJIOZIOTBOpEHHE. PEKOHCTpYKLMS SHIEKIETOK M KIOHWPOBAaHHE KUBOTHBIX.
Mertoa TpaHCIUTaHTalUHU SAEP KIETOK.

XpoMOCOMHAasi W TeHHas WHKEeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
KoHCcTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTmwkeHuss W TepCHEeKTHUBBI
XpPOMOCOMHOM ® TEHHOW WH)XeHepuu. MeauIuHCKiue OWOTEeXHOJOTHH.

Hcmonbs30BaHNe CTBOJIOBBIX KJIETOK




CucreMa 1 MHOTOOOpa3He OPraHMIecKOro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. Ilpunmune! kinaccupukanuu opranuzMoB. OCHOBHbBIE
cHUCTeMaTUYeCKHe I'PYIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OTHOKJICTOUYHbIE TPUOBI, OJJHOKIJIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble — OpraHu3Mbl.  JIBUKEHHME  OJHOKJIIETOYHBIX
OpraHu3MoOB: aMEOOHIHOE, KI'YTUKOBOE, PECHUYHOE. 3aIlUTa Y OJHOKIETOUYHBIX

OpraHu3MoB. Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPTaHHU3MOB. Takcucol

MHoOrokieTounble  pacreHus. B3auMocBs3p 4acTed  MHOIOKJIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAs, OCHOBHAs, MEXaHUYeCKas.
OcobeHHocTH cTpoeHMs, (YHKIMM M pacnojoXeHHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbIe ¥ FeHEpAaTUBHBIE OpraHbl pacTeHUH. DyHKIIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[BukeHre MHOTOKJIETOYHBIX PACTEHUIA: TPOIIU3MBbI
n Hactuu. [lormomenue BOXBI, YITIEKMCIIOIO T'a3a M MHHEPAJIBHBIX BEIECTB
pacteHusMu. J{pixanue pactenuit. Auddysus razoB yepe3 HOBEPXHOCTh KIETKH.
TpancnopTHele cucTeMbl pacTeHuid. Bbinenenue y pacreHuil. 3ammura y
MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. CpeacrBa MacCUBHOM W XMMHUYECKOU
3auThl. OUTOHIMIBI.

PasgpaxxuMocTs U perynsanus y opranusMoB. PazgpakumocTs U perymisuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEI€E BelllecTBa M X 3HAUCHHE

MHOrOKJIETOYHBIE JKMBOTHBIE. B3aMMOCBSI3bL YacTeld  MHOTOKJIETOYHOI'O
opraHmMa. TKaHI/I, OpFaHBI N CUCTCMBI OpFaHOB MHOTOKJICTOYHOT O opraHmMa.
Opranusm kak enuHoe 1enoe. 'omeocras. TkaHU KUBOTHBIX U YeTOBEKa. THIIBI
KUBOTHBIX TKaHEW: SNUTETUalbHasl, COCAMHUTENIbHAs, MbIIIEYHasi, HEpBHasl.
OcoOeHHocTH CTpoeHHs, (QYHKIMA W paACHOJOKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX U YCJIIOBCKaA

Oprasbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPTaHOB U CUCTEM OPTaHOB.
Omnopa Ttena opranu3moB. CKeNneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbIlt 1 BHyTpeHHUI ckeneT. CTPOCHUE W TUITBI COSTUHEHUS
KOCTEH.

JIBM)KEHHME MHOI'OKJICTOUYHBIX JKUBOTHBIX. IlumTanume »XuBOTHBIX. IIuTanme
MMO3BOHOYHBIX )KMBOTHBIX. J[pIxanue kuBOTHBIX. KoxxHOe nbixanue. XKabGepHoe

M JIETOYHOE JbIXaHUE.
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5.2

5.3

JlbIxaHu€e IO3BOHOYHBIX >KMBOTHBIX. ODBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHHUS
JETKUX [M03BOHOYHBIX KUBOTHBIX. JlpIXaTeabHas cUCTEMa YesloBeka. MexaHusm
BEHTWSIMM JIETKUX y MTULl M MIEKONUTAONMX. TpaHCIOPT BeWIECTB Yy
OpraHu3MoB. TpaHCIIOPT BELIECTB Yy XUBOTHBIX. KpoBeHOCHas cucrema U €€
opranbl. KpoBeHocHas  cucTtemMa  I03BOHOYHBIX JKMBOTHBIX. Kpyru
KpOBOOOpAIICHUs. DBOJIOLUOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOU
CUCTEMBI II0O3BOHOYHBIX >KMBOTHBIX. Bbiienenue y opranuzMoB. Beinenenue y
XKUBOTHBIX. CoOKparuTenbHble Bakyoau. Opransl BbliciieHus. CBs3b IOJIOCTH
TEJa C KPOBEHOCHOM U BBIJICIUTEIbHON cucTeMaMu. BelieneHne y No3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOIOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M uX
IIPOU3BOIHBIE.

Pa3npaxuMocTs 1 peryiisinus y opranu3mMoB. Pa3apaxumMocTs y 0THOKIETOUHBIX
opranu3moB. Taxcucel. Pa3ipaxuMocTh M peryisiiuss y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas perysiuus y MHOIOKJIETOUHBIX KHBOTHBIX.
HepBHast cucremMa u €€ oTAenbl. OBOJIOLUOHHOE YCIOKHEHUE CTPOCHHUS
HEPBHOW CUCTEMBI y KUBOTHBIX.

Pa3pabotka anropuTMoB M mporpamm Ui 3QQeKTHBHON (HYHKIHMOHAIBLHOU
aHHOTAllUM  TeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPTaHNU3MOB, paCTeHHfI, JKMBOTHBIX U YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €T0 3JO0POBLE

OpraHsl ¥ CUCTEMBI OpraHoOB 4eoBeKka. OTAebl TOJIOBHOTO MO3Ta IIO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pednexropHas nayra. be3yciioBHbIE U YCIOBHBIE
pednexcsl. I'ymopaiibHas peryisuus M SHIOKPUHHAs CHUCTEMa JKMBOTHBIX M
qenoBeKa. JKene3pl 3HIOKPUHHON CUCTEMBI U MX TOPMOHBI. JleficTBHE TOPMOHOB.
B3auMocBs3p HEPBHOM M IHAOKPUHHOW cucTeM. [ 'mnoranamo-runogusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycinoBHbIe U YCIOBHBIE pedIEKCHI

3ammTa opranusma ot 6ose3nei. ImmyHHas cuctema venoBeka. KieTouHslil u
TYMOpaJbHBIA HUMMYHUTET. Bpoxn€HHbIN, NMpuOOpeTEHHBIN crenupuiecKkuii
UMMyHHUTET. Teopus KIOHaIbHO-CeNeKTUBHOrO uMMmyHHTera (I1.Opnux,
®.M.bepuer, C.ToneraBa). BocmamurenbHble OTBETHI OpraHuU3MOB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUil

KpOBCHOCHaH cucremMa u eé OpTaHBbI. Cep;[ue, KPOBCHOCHBIC COCYAblI U KPOBb.

Kpyru xpoBooGpamenus. Pabota cepaiia u e€ perymsius

5.4

Hpixanue 4yenoBeka. Juddy3uss ra3oB yepe3 MOBEPXHOCTb  KIETKH.
JpixatenbHasgs cucTeMa 4esoBeka. JlpIxaTenbHass IOBEPXHOCTh. Perynsuus

nbIXxaHus. [{prxarenbHbiec 00bEMBI
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[IumeBapurenbHas cucreMa 4denoBeka. OTAenbl MUIIEBAPUTEIBHOIO TPaKTa.
[InmeBapurenpHble  Keie3bl.  BHYTPUIIOIOCTHOE U BHYTPUKIIETOYHOE

IMUIICBAPCHUE

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢bynkuonupoBanue Heppona. OuibTpalus, CeKpelus 1 00paTHOE BCaChbIBaHHE

KaK MCXaHU3MbI pa6OTI>I OpPraHoB BBIACJIICHUA. O6p330BaHI/Ie MOYH Yy YCJIOBECKA

HBI/I)KGHI/IC YyeJIOBEKa: MbImedyHas cucteMa. CKeleTHBIE MBIIIIEI H HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHUS KOCTEN
Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie

OpomonmonHass Teopus Y. JlapBuna. Ilpenmnocbulku  BO3HMKHOBEHMS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBuoKy1Ire cuiibl 3BONIONUM BUAOB 10 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHM3MOB, HAacCJEACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYLIECTBOBaHUE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuateTnaeckoi Teopun 3Bomonnu (CTI). HedrpansHas Teopust
sBostorK. CoBpeMeHHast SBOJIIOLMOHHAsS ONOJIOTHs. 3HaUeHHE IBOJIOLUOHHON

TEOpHUHU B (1)OpMI/IpOBaHI/II/I CCTeCTBCHHO'Hay‘lHOﬁ KapTUHBI MHUpa

[Tomynsanus kak aJIeMEHTapHas €AWHMIA HBOMOUNMUA. COBPEMEHHBIE METOJIbI
OLIEHKH T€HETHUYECKOTO Pa3sHOOOpa3usi U CTPYKTYpbl MOmyssuuid. M3meHeHnue
reHo()oHAa MOMYJISALMU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOPbl (JIBMXKYIIME CHIIBI) 3BOMIOUMUA. MyTarMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHUs 4YacTOT ajuleedl B momyaauusx. Oddekr
OCHOBATEJIS. Murpanuu. M3omsaups  momymnsiuui: reorpaduyeckas
(mpocTpaHCTBeHHas1), OMooruyeckast (pernpoayKTUBHAS).

EcrecTBeHHbIii 0oTOOp — HampaBisoommii  ¢akrop sBomouuu.  Dopmbl
€CTECTBEHHOr0 0TOOpa: ABWXKYLIMM, CTAaOMIM3UPYIOMIUN, pa3phIBAIOIIMA
(nu3pynTuBHbIN). [TonoBoit oT60p.

IIpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yjibTaT  MHUKPOIBOIIOIUH.
Bo3HukHOBEHHE  NpHCIIOCOONEHWM y  opraHu3MoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocoOiennii y opranuzmMoB. OTHOCUTENBHOCTD
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u crTpykrypa. BumooOpa3oBanue Kak pe3yJbTar
MUKPOABOJIONMH. M30msmus — kioueBoii daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIONIM3AITHS,

rubpuan3arys). JIuTeTbHOCTh 3BOTIOIMOHHBIX MTPOIIECCOB.
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MexaHu3mbl (OPMUPOBAHUS OHOJIOTUIECKOTO pa3HOOOpa3usl.

Poinb 3BOMIOIIMOHHON OMOIOTHUHU B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
OnopasHooOpasusi. MUKPOIBOMIONUS U KOABOIIOLUS MApAa3UTOB U MX XO35€B.
MexaHu3Mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHus] MaKpO3BOJIONHHU. [laeoHTOI0OTHYeCKHEe METOIBI U3yUCHUS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.
buoreorpaduyeckne MeTo b n3ydeHus 3Booun. CpaBHeHHE GIIOpHI U (hayHbI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Buabl-sHnemMuxu
U PEITUKTBHIL.

OMOpPHUOIOrMYECKHE M CPAaBHUTEIbHO-MOP(OIOrHYECKUEe METOJbl H3Yy4EHHUS
HBOJIONUH. |'eHEeTHYeCKre MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TIOSBICHUS
OBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M aHAJOTMYHBIE OpTaHBI
PynmumenTapuble  oprambl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOABl  HW3YYEHHUS  DBOJIIOIHH.
I'omosnoruynsie reHsl. COBpeMeHHbIE METO/Ibl IOCTPOSHUS (PUIIOT€HETUYECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TEHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBuia) sBoJONMH. HeoOpaTuMocTh SBOIIOLNH.

AﬂaHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIFOIIMH

6.4

Hayunble rumore3sl NpPOUCXOXKJEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepMusa.  JloHayyHble — NPEACTABIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mmore3a MOCTOSHHOIO CaMO3apOKICHHUS JKM3HH M €
onpoBepxkeHue oneitamu  @. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOHOIIOTUSI.

OcHOBHBIE 3TaIbl HEOPraHMuecKoi sBomtoruu. [lnanerapHas (reonoruveckas)
HBOJIONMS. XUMHUYECKass 5BOMIOLUA. AOUOTEHHBIM CHHTE3 OpraHUYECKHX
BemecTB u3 Heopranmdeckux. Ompir C. Mmmnepa u I'. FOpu. O6pa3oBanue
nonumepoB u3 MoHoMepoB. KoanepsatHas runoresa A.M. Onapuna, runoresa
nepsuyHoro OynmpoHa Jx. XonneitHa, reHetnueckas rumote3a I'. Mémrepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanme
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Hcropus 3emnm u meToasl €€ u3ydeHus. Vckonaemple OPraHM4ecKUe OCTATKH.
I'eoxpononorus u e€ metoapl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonoruecKkas mkasa: 0HbI, 3pbl, IEPUOBL, STTOXU.

HaganpHble 3Tansl opraHndeckoi sBoonuy. [losBaeHre 1 3BOMIONMS IEPBBIX

KJIETOK. DBOJIIOIHS MeTabonu3Ma. Bo3HUKHOBEHUE IEPBBIX OBKOCHUCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMIEHKM KaK aHajJor MEepBbIX Ha 3emie
coobmiectB. CTpomaTonuTsl. [I[poKaprOTH U 3yKapUOTHI.

ITpoucxoxaenne sykapuor (CUMOMOreHe3). DBOJIIOLHMOHHOE MPOUCXOXKICHHUE
BUpYCcOB. IIponcxoxaeHue MHOTOKJIETOYHBIX OPraHW3MOB. BO3HMKHOBEHME
OCHOBHBIX I'pYyIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl SBOJIIOLMU BBICHIMX pacTeHUid. OCHOBHBIE apoMOpP(O3bI
pactenuii. Bbixoa pactenuii Ha cymry. llosiBieHue CHOpOBBIX pacTEHUM U
3aBoeBaHne MMM cymu. CemenHble pacTeHMs. lIpomcxoxkieHue LBETKOBBIX
pacTeHui.

OcCHOBHbBIE ATambl SBOJIIOINUM KMBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
TunoB. IlepBrie Xop0BbIE )KUBOTHBIE. JKN3HB B BOJE. DBOIIOLMS I03BOHOYHBIX.
[Tpoucxoxnenne ampubuit n pentwmii. [IponcxoxaeHne MICKOMHUTAIOMNUX U
ntuy. [lpuHnun xmrodeBoro apomopgosza. OcBoeHHE OECIO3BOHOYHBIMU U
II03BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe %u3HM Ha 3eMile 110 3paM U IIEPUOJaM: apXel, IPOTEPO30H, N1aJIe030H,
Me3030H, KaiHo30il. OOmas XapakTepuCTHKa KJIUMara W Te0JIOTUYECKUX
npoueccoB.  IlosiBieHMe W pacuBeT — XapaKTEpHBIX  OpPraHU3MOB.
VYrneobpa3zoBaHue: €ro YCIOBHS U BIMSHUE HA T'a30BbIi COCTaB aTMOC(EpHI.
MaccoBble BBIMMpAHUSl — JKOJOTMYECKHE KpHU3HChl mpoiuioro. [IpuumHbel 1
CIIEICTBUSI MacCOBBIX BhIMUpaHUil. COBpEMEHHBIN 3KOJOTUYECKHI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3amaum anTponosoruud. Metoael antpomnonorud. CTaHOBJIEHHE
MPEACTABICHUHN O MPOUCXOXKACHUH YeoBeKka. COBpEeMEHHbIE HAyUHbIE TEOPUH.
CxoAcTBO yenoBeka C KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHHE YEIOBEKa.
CBuzerenbcTBa  CXOJACTBA  4Ye€JIOBEKa C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHIECKHE, AMOPHOJIOTHYECKHE, (hU3M0I0TO-0MOXUMHYECKHE,
noBefgeHyeckue. OTIMYMsS 4YelloBeKa OT JKUBOTHBIX. [IpsAMoxoxiaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuUTHE rOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHOW CHCTEMBI.

JBuxyme cuibl ((akTopbl) aHTPOIIOTE€HEe3a: OMOJIOTUYECKUE, COLMANbHBIE.
CooTHolIeHrne OMOIOTHYECKHUX M COITUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaJIUM AHTPOINOTreHe3a. ABCTPAJONHUTEKH — JBYHOTHE MPEIKU
moaei. YenoBek yMelnblid, MEpBbIE W3TOTOBICHUS Opyaud Tpyna. YenoBek
MPSMOXOJISAIIMNA W TIEPBBIM BBIXOJ JIOAeH 3a mpenensl Adpuku. Yemosek
reiensoeprekuii — o0IuUK MPeoK HeaHIePTaTbCKOTO YEIOBEKAa U UYeloBeKa
pasymHoOro. YeynoBek HEaHIECPTAIbCKUWA KaK BHJ JIIOJEH XOJOJHOTO KIMMATta.
UYenoBek pa3yMHBIM COBPEMEHHOTO THIIA, JCHUCOBCKUU YEJIOBEK, OCBOEHHUE

KOHTHHEHTOB 3a MpeneiaamMu AQpuki.




DBOJIIOLIUS COBPEMEHHOTO YeJoBeKa. EcTecTBeHHBI OTOOp B MOMYJISAIMIX
4enoBeka. MyTalmoOHHbIN nporiecce ¥ noauMopdusm. TlomyasioHHbIE BOIHBL,
npeiid reHoB, Murpanus 1 «3pQext ocHoBaTess» B MOMYJISALMIX COBPEMEHHOIO
YeJI0BEKA.

UYenoseueckue pacel. [loHAaTHe o0 pace. boisbmme packl: eBponeouaHas
(eBpasuiickasi), aBCTpaJlO-HErpoujHasi (PKBATOpUAIbHAs), MOHTOJIOUHAS
(a3narcko-amepuKkaHckas). Bpemst u nmyTu pacceieHus 4ejaoBeKa IO IUIaHETe.
EnunctBO 4yenoBeweckux pac. HayuHas HecoCTOSITEIBHOCTb —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBUSM OKPYXKArOIIEH Cpesbl.
Brusinue reorpaduueckoit cpenbl W apeiida reHOB Ha MOp(dONOTHIO H

(bI/ISI/IOJ'IOFI/IIO YCJIOBCKA

OKOCHCTEMEI U MMpucymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxostorun. CBsi3b 3KOJIOTUU C IPYTMMH HayKaMU.
Mertoabl 3konoruu. IloneBble HaOMOAEHHUA. DKCIEPUMEHTHI B 3KOJOTMH:
IpUPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHHUTOPUHT

OKPY’KaIOIIEH Cpeibl: TOKAIbHBIN, pErHOHAIBHBIN U TTI00aIbHBIN

7.2

DKojorudeckre (GpakTopbl M 3aKOHOMEpHOCTU ux nedctBusa. Kiaccudukanus
9KOJIOTMUECKUX (aKTOpoB: abumoTHUYeCKHe, OWOTHYECKHE, AaHTPOINOIEHHBIE.
OOme 3aKOHOMEpPHOCTH JAEUCTBHUS 3KoJjoruueckux (axropos. IlpaBuio
munumyma (K. [mnpenrens, FO. JIu6ux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnueckue daxktopsl. CBeT Kak 3kojorudeckuil ¢pakrop. [eiictBue pa3Hbix
YYacTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKHE TPYIIIBI
pacTeHMH M JKMBOTHBIX II0 OTHOIICHHIO K CBeTy. CHUrHalbHas poJib CBETa.
DOTONEPUOIU3M.

Temnepatypa kak »dkojorumueckuit ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [IoHKUI0TEpMHBIE U TOMOWOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonornyeckuit (akrop. IlpucnocoOnenuss pacrteHHil K
MOJ/IepKaHUI0 BogHOro Oamanca. Kiaccudukanus pacTeHHid 10 OTHOILEHUIO K
BoJie. [Ipucnocobienns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAas, HA3eMHO-BO3AYIIHAas, MOYBEHHas,
rIyOMHHAs TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMHUYECKUE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrmocoOiieHus: OpraHu3MOB K
KU3HU B Pa3HBIX CPEIaAX.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBbL. CyTOUHBIE U
roauyHble pUTMBL. [IpHcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUAM

YCJIOBUU KU3HU.




XKuznennsie popmbl oprann3moB. [lonsTue o xu3HeHHOH (opme. JKU3HEHHBIE
(bopMBI pacTeHUil: JepeBbsi, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPaBHI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: THIPOOHOHTHL, FEOOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢axTopsl. Buasl OHOTHUECKUX B3aUMOJCHCTBUIN: KOHKYPEHIINSA,
XHMITHUYECTBO, cCUMOMO03 U ero ¢opmbl. [lapasutusm, koomnepanus, MyTyaInu3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJCHCTBUS  (Tommueckue, Qopuyeckue, Gdadpudeckue). 3HaYCHUE
OMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBaHUS OPraHU3MOB B cpele

obutanus. [I[pUHINTT KOHKYPEHTHOTO UCKITIOUSHHS

7.3

DKOJIOTHUECKUE XapaKTePUCTUKH ronysaiun. [lonmynsmus kak Ouosiornueckas
cucrema. Pois HEOTHOPOAHOCTH Ccpeibl, GU3NIECKUX OAPHEPOB M OCOOCHHOCTEH
OHMOJI0TUH BUAOB B (OPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPBHI MOIMYJISIIIHA.
OcHOBHbIE TOKa3aTeNM NOMYJSLMUUA: YUCIECHHOCTh, IJIOTHOCTh, BO3pAacTHAs U
MOJIOBasg CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaLUs.

DKoJyioruyeckasl CTpykTypa mnonyisinuu. OneHka YHUCIEHHOCTH MOMYJISLUH.
JlvHamuka nomyJiauuu U €€ peryysinug. buoTnyeckuii noTeHIUAI MOMYJISIUH.
MogenupoBanre JAWMHAMUKK TONyiasiuud. KpuBble pocTa YMCIEHHOCTH
nonyysauu. KpuBble BbKUBaHUA. Perynsius YuCIeHHOCTH MOMYJISIUN: POJIb
(akToOpoB, 3aBUCAIIUX W HE 3aBUCIIIUX OT TUIOTHOCTH. OKOJOTHUYECKHE
cTpareruu BUJ0B (I- u K-ctparerun).

[TonsitTue o0 sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenp dkosiornyeckor HumM Jx.M. XatumHcona. Pazmepsl sKkosoruyeckon
Huw. [loreHnmansHas U pealn30BaHHas HULLIN.

Bung kak cucrema momynsmuii. Apeansl BUAOB. Buabl M WX JKU3HEHHBIC
CTpaTeruu. 3aKOHOMEPHOCTHM  TIOBEICHUS WU  MUTpalMid  >KUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOAHBIX BUI0OB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBsi3u MexXIy
opraHuzMamu B OuolieHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHANTBHBIE OJOKM OPraHU3MOB B IKOCUCTEME: MPOIYLEHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHHu. Tpoduueckue Lenu u ceTu.
Abunotnyeckue 010k 3kocucteM. [louBsl U MBI B 3xocucreMax. Kpyrosopor
BEILECTB U ITIOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KocucTeMBl. buomacca u npoaykuus. JKOIOIrMUECKUe
MUPaMUbI YUCell, OMOMACCHI U SHEPIHH.

HamnpapneHHble 3aKOHOMEPHBIE CMEHBI COOOLIECTB — CyKleccuu. [lepBuunble n

BTOPUYHLIC CYKNCCCHMU U HUX I[IPUYHUHBI. AHTpOHOFCHHLIe BO3II€I\/JICTBI/ISI Ha




cykueccuu. KnmmakcHoe —cooOmectBo.  buopasnooOpasuwe ¥ HONHOTa
KpYroBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpuponHble 3KocHCTEMBI. AHTPOIOI€HHBIE HKOCUCTEMBI. ATpPO3KOCHCTEMA.
ArpoueHo3. Paznnuus Mex 1y aHTPOIION€HHBIMU U ITPUPOIHBIMHU SKOCUCTEMAMH.
VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opozckas ¢iopa
u (dayna. CunHanTponmszanus TOpOJCKOW ¢ayHbl. buonorumueckoe u
XO35IICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YPOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.
[TepeHoc PHEPrUM U BELIECTB MEXKY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYUBOCTD
OpraHM3MOB, MOMYJSIMM W 3KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX H

AHTPOIIOI'CHHBIX BO3)I€I‘/'ICTBI/II7[

7.5

buochepa — oOmeruranerapras 00o0yo4ka 3eMiM, TOE CYIIECTBYET WU
cyluecTBoBana xu3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKuBoe BemecTBo Ouocdepsl U ero PyHKINU.
3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdepbl. OcobeHHOCTH OHOChEephl Kak
rnobanpHOM  dKOocucTeMbl. J[uHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHOreOXMMHUYECKHE IHKIbI (yriaepoja, as3ora).
PurmuaHOCTS siBIIeHMI B Onochepe.

3onanbHOCTh Ouochepsl. [Tonstue o Ouome. OCHOBHBIE OMOMBI CYIITU: TYH/IpA,
XBOMHBIE Jieca, CMEIIaHHbIE W HIMPOKOJHMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiumaT, pacTUTeNnbHBIA W
KUBOTHBIN MHp OMOMOB CYIIIH.

CrpykTypa v (QyHKIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTCHIIHATIA U

ouocdepHbIX QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MTPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3yIIHOM cpenbl. OXpaHa BO31yXa. 3arpsi3HEHUE BOIHOM Cpeibl.
Oxpana BOJHBIX pecypcoB. Pazpymienue noussl. OXpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPONIOT€HHOE BO3JCHCTBUE HA PACTUTENBbHBIA M KUBOTHBIM Mup. OXpaHa
PacTUTEIBHOIO M KMBOTHOTO MHUpa. OCHOBHBIE NMPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansemble mpupognsie Teppuropun (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OCHOBHbBIE TNPUHIUIBl YCTOMYMBOIO pPAa3BUTHS YEJIOBEUYECTBA U MPUPOJIBL.
PamonanbHOoe  MPUPOAONOIB30BAHME M COXPaHEHHE  OHOJIOrMYECKOTro

pa3zHooOpa3ust 3eMiau




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






