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MNOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenMmery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpeaHero ooOiero odpa3oBaHUsl pa3padoTaHa Ha ocHOBe dDenepanibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @enepaunn»,
®I'OC COO, Konmenuuu mpenojaBanus ydeOHOro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKE€HUM (penepanbHoii paboueit mporpaMMbl BOCIIUTAHUA.

VYyeOubiii npeamer «buonorus» yriayOnéHHoro ypoBHsa uzydenus (10-11
KJIACChI) SIBIISIETCSI OJTHUM W3 KOMIIOHEHTOB mpeAaMeTHO# obnactu «EctecTBeHHO-
HayuHble mpeamets». CormacHo mnonoxenusMm @OI'OC COO mnpodunbHbIe
y4eOHbIe MpPeaMEThl, U3ydyaeMble Ha YIIIyOJIEHHOM YPOBHE, SBJISIFOTCS CIIOCOOOM
muddepeHmanu  00yd4eHUs] Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs U
NpU3BaHbl OOECTIEUNTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeaHuM PO eCcCHOHATBLHBIM U BRICIIMM OOpa3oBaHueM. B To ke Bpems
KOKIbIA W3 OTUX YYEOHBIX TMPEIMETOB JODKEH OBbITh OpPUEHTUPOBAH Ha
MPUOPHUTETHOE pPEIICHHE O00pa30BaTEIbHBIX, BOCIUTATEIbHBIX U Pa3BHBAIOIINX
3a/ay, CBS3aHHBIX C HpodopueHTanuern oOydarouuxcsi U CTUMYJUPOBAHUEM
UHTepeca K KOHKPETHOM O0JIaCTM HAay4HOTO 3HAHHUS, CBSI3aHHOTO C OHOJOTHEl,
MEIUIUHOM, SKOJIOTHUEHN, TICUXO0JIOTUEN, CHIOPTOM WJIM BOSHHBIM JIEJIOM.

[Iporpamma nmo yueOHOMYy mnpenmery "buosoruss" naér mpejactaBieHHE O
Henu W 3ajadax u3ydeHwst ydeOHoro mpenmera «buornorus» Ha yriayOnéHHOM
YpOBHE, OIpesiesieT 00s3aTeNbHoe (MHBApUAaHTHOE) IPEIMETHOE COJIEpKaHue, ero
CTPYKTYpUpOBAaHME TIO pa3ieliaM M TeMaM, paclpeielieHue M0 Kiaccam,
PEKOMEHIyeT MOCIeI0BAaTeIbHOCTh HM3yUeHHUS Y4eOHOro Marepuaia C Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM y4eOHOTO MpoIiecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuatomuxcsi. B mporpamme 1o Ouonoruu
peaN30BaH MPUHIUIN MPEEMCTBEHHOCTH C HU3y4YeHHUEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyiarojapss 4YeMy  IPOCMATpPUBAETCS
HANpaBJIEHHOCTh HA TMOCJIEIYIOIIee pa3BUTHE OWOJIOTWUYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEACTaBICHUI O 370pOBOM 00pasze >KHU3HU, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKarollel mpupoaHou cpeae. B
nporpaMmMe Mo OWOJIOTUM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOTrO IpeamMera
«buonorus» B peammzauuu TpedoBaHuii DI'OC COO k MIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJIMETHbIM M MPEIAMETHBIM pe3yjbTaTaM OOy4YeHUus U B
GbOopMUPOBaHNN OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIHLHOW  JEATEIBHOCTH
oOyy4arommxcsi MO0 OCBOCHUIO COJEpKaHUs OWOJIOTHYECKOro oOpa3oBaHUs Ha
YPOBHE CPEAHETO 00IIero 00pa3oBaHuUs.

VYyeOnbiii npeamer «buonorus» Ha ypoBHE cpeAaHero ooiiero oOopa3oBaHMs
3aBeplIaeT OMOJIOTMYEeCKOoe O00pa3oBaHUME B IIKOJE U OPUEHTUPOBAH Ha



pacIiFpeHue U yriiyoJieHne 3HaHUN 0OydYaronuxcsi O KUBOW MPHUPOJE, OCHOBAX
MOJIEKYJISIDHOM M KJIETOYHOM OWOJIOTHH, YMOPUOIOTUU U OUOJIOTUU Pa3BUTHS,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, IBOIIOIIMOHHOTO YYEHUS U 3KOJOTHH.

N3yuenue yudeOHoro mnpeamera «buosorus» Ha YIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO HAa TMOATOTOBKY OOYYaIOIMUXCA K TOCIEAYIOIMIEMY TMOTyUYESHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B  By3aX U OpraHU3alUsIX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusa. OCHOBY €ro CoAep X aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TMPU H3YUYEHUH  OOyYarOUUMUCS
COOTBETCTBYIOIINX CHUCTEMAaTHYECKUX Pa3JejaoB OMOJOTHMH HA YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10—11 kimaccax 3TH 3HAHUS TOJYyYarOT pa3BHUTHE. Tak,
pacuIupeHbl U YyriayOJieHbl OHOJIOTMYECKHUE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHM3ME€ 4YEJIOBEKa, OOUIMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOJTHUTENIPHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEICHUSI PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl TOCIHEAYIOIIETO
BbIOOpa mpodeccun. Bo3zmokHA Takke HMHTErpamusi OMOJOTMUECKUX 3HAHUM C
COOTBETCTBYIOIIIMMHU 3HAHUSIMU, IMOJTYUYECHHBIMH OOYUYAIOIIUMUCA TPU H3YUYECHUU
bu3UKY, XUMHUH, Teorpadyi 1 MaTEMAaTHKH.

CtpykTypa mporpamMmbl 1o ydyeOHOMYy mnpeamery "buosnorus" orpaxaer
CHUCTEMHO-YPOBHEBBIA M DBOJIIOIMOHHBIA TMOJXOJbI K M3YYEHUIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JISl AKUBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3allvy, 3BOJIIOIMU OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OHMOJIOTMYECKOro pa3HooOpa3us 1utaHeTsl. Tak, B 10 kmacce
M3Yy4aloTCsSd OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOrHH, 3MOPHOJIOTHMH U
OMOJIOTMU PA3BUTHSI, TCHETUKU M CEJICKIIUH, OMOTEXHOJIOTUU U CHUHTETHYECKOU
OMONOTHY, AKTyaIM3UPYIOTCS 3HAHUS OOYYaloImUXCs MO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusmonoruu uenoeka. B 11 kiacce u3y4aroTcs 3BOIIOIMOHHOE
y4eHHue, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOHbii  npeamer  «buonorus»  Opu3BaH  O00ECHEYUTh  OCBOCHHE
O0OyJarOIIMMUCST OMOJIOTUYECKUX TEOPUI M 3aKOHOB, MJICH, IPUHIIMIIOB U TIPaBUII,
JeKaIIUX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUN O
CTPOEHUHU, MHOT000pa3uM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, OIS,
OMOIIEH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JTOCTUXKEHUSIX, COBPEMEHHBIX
WCCJIEIOBAHUSIX B OMOJIOTHH, IPUKIAAHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[7s
pa3BUTHS U TONJEPKAHMS HHTEpeca OOy4arolmuxcsi K OWOJIOTMM Hapsiay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO MaTepuasa B COAEP>KaHUU MPOTPAMMBbI
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICEHUS M Pa3BUTHS
TOW WJIM WHOW 00JacTH OMOJIOTHM, BKJIQJIOM OTEYECTBEHHBIX U 3apyOEKHBIX
YU€HBIX B pELICHUE BAKHEHUIITNX OMOJIOTMYECKUX U SKOJIOTUYECKUX MPOOIIEM.



Lens uzyuenus yuebHoro mpeamera «buonorus» Ha yriayOoaéHHOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOIUMHCS  3HAHUSIMU O  CTPYKTYpHO-(YHKIIMOHATBHOM
OpraHM3allid J>KUBBIX CHCTEM pa3HOTO paHra © NpUOOpEeTeHHEe yMEHUi
MCITI0JIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUU MHTEpEca K ONpeaeia€éHHOU 00nacTu
mpoecCHOHaNBHON NIeATeTbHOCTH, CBSI3aHHON € OHWOJIOTHEW, WM K BBIOOPY
y4eOHOTO 3aBeICHUs JIJISl TPOIOJKEHUST OMOJIOTMYECKOro 00pa3oBaHusl.

JlocTkeHne T1lend u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUMBAETCS PELIEHUEM CIIETYIOIUX 3a4au:

OCBOEHHE O00YYAIOIIUMHUCSA CHUCTEMbl OMOJIOTHYECKHX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIIECTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBHUIIaX, COCTABNISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uu M OCOOEHHOCTAX OHOJOTMYECKUX CHUCTEM (KIIETKa,
OpraHu3M, MOMYJIALHNS, BUI, OMOTEOIeH03, OMocdepa); O BELIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX HCCIIEJIOBAHUSAX B OMOJIOTUY;

O3HAKOMJIEHHE OOYYalomMXCsi C METOJaMU TIO3HAHMS JKUBOW MPHUPOJIBL:
UCCJEIOBATEILCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOW OMOJIOTUU, HMOPHUOJIOTUU U OWOJOTUM Pa3BUTHs, TEHETUKH W
CEeJICKIIMM, OWOTEXHOJOTMU M CHUHTETHYECKOM OHOJIOrMH, TaJIeOHTOJIOTHH,
DKOJIOTUH);  METOJIaMH  CaMOCTOSITEIbHOTO  TPOBEACHHUS  OMOJOTHYECKUX
UcCleIOBaHUM B JlabopaTopur UM B mOpupoae (HaOmoAeHue, HU3MEPEHUE,
HKCIIEPUMEHT, MOJICTIMPOBAHHUE);

OBJIaJIcHHE OOYYarONIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO  HaXOAWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTMUYECKYI0 HH(OPMAIINIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTHEN U CUMBOJIMKOH; YCTAaHABIMBATh CBSA3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIBHO-IKOHOMUYECKUMH U  IKOJIOTUYECKUMU
npoOiieMamMu 4eJIOBEYeCTBa; OILEHMBATH IOCIEACTBHUS CBOCH JEATEIHHOCTU TIO
OTHOILICHUIO K OKpY’KalIleld NpUpoAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
30POBBIO  OKPYXKAlOLIUX  JIIOJIel; OOOCHOBBIBATH W COONIOJATH  MEpbI
npodriiakTUK WHGEKITMOHHBIX 3a00JI€BaHNM, TpaBUiIa TTOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MaCHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHBIEC HAyYHBIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y 00yUaIOIUXCS MHTEIIEKTYyaIbHbIX U TBOPUECKUX CIIOCOOHOCTEN
B IIpPOIIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMH U COBPEMEHHBIMU
WCCIICIOBAaHUSIMH B OWOJIOTHUH, pEIIaeMBIMH €0 TpobdiIeMamMH, METOI0JOTHEH
OHOJIOTUYECKOTO UCCJIEI0BAHMS, MIPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCIIEIOBAaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ad, MOAEITUPOBAHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIHTAaHUE Yy 00YyYaIOIIMXCs LIEHHOCTHOTO OTHOILECHUS K KHBOW IPUPOJIE B
IIEJIOM U K OTJENbHBIM €€ 00BEKTaM U ABJICHUSIM; (DOPMUPOBAHKE IKOJIOTMUECKOM,
TFeHEeTUYEeCKOM TpaMOTHOCTH, OOIIEH KyJIbTYypbl TMOBEAEHUS B MPUPOJE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUU;

npuobpereHne  OO0y4arolMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOAOIIONIB30BAHUU (COOMIOJICHUE TMPaBWII TMOBEACHUS B NPUPOJAE, OXPaHBI
BHJIOB, SKOCUCTEM, OMOC(hephl), COXpaHEHUHU COOCTBEHHOTO 3I0POBBS U 37]0POBbS
OKpYyXXarolux Jrojel  (coOmroneHuss Mep nOpouiakTUku — 3a00JieBaHUH,
oOecrnieueHne O€30MaCHOCTU >KU3HEAEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYaILUSIX
OPUPOAHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHME€  YCIOBMM  JUIsl  OCO3HAaHHOTO  BbIOOpa  OOyYarolUMHUCH
WHIWBUYAJIbHOU o0Opa3oBaTebHOMI TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocieayneMy mnpodecCuoOHaIbHOMY CaMOOIPEACICHUI0, B COOTBETCTBUU C
WHJUBUYJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

OO011ee YynCI0 YyacoB, OTBEICHHBIX HA M3y4YE€HHE OMOJIOTMHU Ha YTiIyOJIeHHOM
YpPOBHE cpeaHero obmiero oopa3zoBanus, coctaBiseT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Heenmo), B 11 kimacce — 102 ygaca (3 yaca B Heemio).

OT6op opraHu3anmoHHBIX (HOPM, METOJOB U CPEICTB OO0yuYeHHs] OMOJIOTHUU
OCYLIECTBIISIETCS ¢ YYETOM CHEHU(PUKH €ro COACpPKAaHUS M HAIpPABICHHOCTH Ha
OpOJODKEHHE OHOJIOTUYECKOro 00pa3oBaHUS B OpPraHM3alUsIX CpPEIHEro
po(decCUOHAIBLHOTO U BBICIIET0 00pa30BaHUsl.

O0s3aTenbHBIM YCIOBUEM ITPU 00YYEHUH OMOJIOTUU Ha YIITyOJIEHHOM ypOBHE
ABJIIETCS MPOBEJECHUE JTA0OPATOPHBIX M MPAKTHYECKUX pabor. Taxxke ywactue
00y4aroluxcs B BBIIOJHEHUH MPOEKTHBIX U y4EOHO-HCCIEA0BATEIbCKUX padoT,
TEMaThKa KOTOPBIX OMNpENENsieTCs Y4YUTEJIeM Ha OCHOBE  HUMEIOIIUXCS
MaTepHalbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.

Peanuzanusi BOCIHMTATENBHOIO MNOTEHIMATIA YPOKOB OMOJIOIMH (ypOUYHOM
NEATENbHOCTH, AyJAWTOPHBIX 3aHATHA B paMKaX MaKCHMAJIbHO JOIIyCTUMOM
y4eOHOM Harpy3Kku) MpeayCcMaTpUBaET:

- MAakCHMMaJbHOE  HCIOJb30BAHHWE  BOCIUTATENBHBIX  BO3MOXHOCTEH
COJIEp>KaHUsl ypOKOB uisi  (OpMUpPOBaHUS Yy OOyYalOIIUXCA POCCUMCKUX
TPAJIULIMOHHBIX  JyXOBHO-HPAaBCTBEHHBIX W  COLIMOKYJBTYPHBIX LIEHHOCTEH,
POCCHIICKOTO UCTOPUYECKOTO CO3HAHUSI HA OCHOBE HUCTOPHUYECKOTO MPOCBEIICHUS;
1noaA00p COOTBETCTBYIOUIETO COJEpKaHUS YPOKOB, 3aJaHUM, BCIOMOTaTEIbHBIX
MaTepHuaoB, MPOOJIEMHBIX CUTYALUH 17151 00CYKICHHI;

- BKJIIOYEHHE B COJEPKAHHE YPOKOB LIEJIEBBIX OPUEHTHUPOB PE3YJIHTATOB
BOCIIUTAHUS, X YUET B ONPEACIICHUN BOCIIUTATENBHBIX 33/1a4 YPOKOB, 3aHATHUIA;



- BBIOOpP METOJIOB, METOAMK, TEXHOJIOTHH, OKa3bIBAIOIINX BOCHUTATEIHHOE
BO3/ICHCTBHE HA JUYHOCTh B COOTBETCTBUU C BOCHHUTATEIbHBIM HJI€AJIOM, IIEJIbIO U
3a/lauaMy  BOCIUTAHMUSI, IICJICBBIMH OPUCHTHUPAMH PE3yJIbTAaTOB BOCIUTAHMUS;
peanu3aiio NPUOPUTETA BOCIIUTAHUS B YUEOHOM NESITENHHOCTH;

- TpUBJICUYCHHE BHUMAHUS OOYYArONIMXCS K I[EHHOCTHOMY AaCIEKTY
U3y4aeMbIX Ha YypOKaxX IMPEAMETOB, SIBICHUH U COOBITHI, WHUIIMUPOBAHHE
00CYXKJIeHUI, BBICKa3bIBAHUN CBOEr0 MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOILICHUS K U3y4YaeMbIM COOBITUSM, SIBJICHUSM, JIUIIAM;

-  TpUMEHEHHWE  MHTEPaKTUBHBIX  ¢opM  ydyeOHOW  paboThl  —
MHTEJUIEKTYaJIbHBIX, CTUMYJHUPYIONIUX IMO3HABATEIbHYI0 MOTHUBAIUIO, WIPOBBIX
METOJUK, JUCKYCCHUM, JalOlMX BO3MOXKHOCTh TPUOOPECTH OIBIT BEACHUS
KOHCTPYKTUBHOI'O JIMAjora; TpynmoBOoil palOOThl, KOTOpas yYUT CTPOUTH
OTHOIIEHUSI U JIEWCTBOBATh B KOMAaHJIE, CIIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO
MBIIICHUS;

- moOyXaeHue oOydaromuxcs coOJoJaaTh HOPMBI TOBEICHUS, IpaBUiia
OOILIEHHS CO CBEPCTHUKAMU U TMEJarOrnueCKUMU pabOTHUKAMU, COOTBETCTBYIOIIIHE
VKJIaAy IIKOJIBI, YCTAHOBIIEHUE U TIOJIEPKKY TOOpOXKenaTeIbHOu aTMOochepsl;

- OpraHu3alil0 HACTaBHUYECTBAa MOTHUBHUPOBAHHBIX U JPYAUPOBAHHBIX
oOyyJaromuxcs HaJl HEyCIEeBAIOUIMMHA OJHOKJIACCHUKAMHU, B TOM YHUCJIE C 0COOBIMU
0o0pa3oBaTeIbHBIMU  MOTPEOHOCTSAMH, JAOMIEr0 OOYYaIOIMMCS  COI[MATIBHO
3HAYMMBIH OIBIT COTPYAHUYECTBA U B3AaUMHOMN TTOMOIITH;

- WHUIMUPOBAHHE U TOAJAEPKKY HCCIENOBATEIbCKON JESATEIbHOCTU
oOyyJarommxcsi, TIAHUPOBAHUE U BBIMOJHEHUE WHIAWBUIYAIbHBIX W TPYIIIOBBIX
MIPOEKTOB BOCHUTATEIHLHON HAMIPABICHHOCTH.

Pe3ynbTaThl €quHCTBA YU4EOHON U BOCIIUTATEIBHON JEATEIbHOCTH OTPAKEHBI
B paszjene pabouei nporpammbl «JIMUHOCTHBIE pe3yJbTaThl U3yYE€HUS YUEOHOIO
npeamera «bronorusy Ha ypoBHE OCHOBHOT'O OOIIEr0 00Opa3oBaHUs».



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Conepxxanue mporpamMMmsbl, BBIAEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJapcTBeHHou utoroBoi arrecrauuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasl Hayka. KpaTkas uctopusi pa3BuTUs
Ouosiornu.  buonornueckue HaykM M U3y4yaeMble UMM TPOOJIEMBI.
OyHIaMEHTaJIbHbIE, TMPUKIAIHBIE K TMOUCKOBBIE HAy4YHBIE WCCIEIOBAaHUS B
OHMOJIOTHH.

3HaueHue OMoJ0ruU B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. Ilpodeccun, cBszanHble ¢ Ouosiorueid. 3HaueHHe OMOJIOTHU B
MPAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKA: MEIULHUHE, CEJIbCKOM XO35UCTBE,
MIPOMBILIJIEHHOCTH, OXPaHE IPUPOJIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBus,
VY. I'apseii, I'. Mennens, B. U. Bepuanckuii, U. 11. I1laBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuupel u cxembl: «CBsi3b OMOJOTMM C JAPYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBbie cucTeMbl U HX U3y4YeHHUE

XKupbie cuctemMbl Kak mnpeaMeT wu3ydeHus Ouosoruu. CBOWCTBA IKUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JAHCKPETHOCTh U LEJIOCTHOCTD,
CIOXXHOCTh U YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIJIETOYHBIN,
TKaHEBbIN, OpraHU3MEHHBIN, MONYJISIITUOHHO-BUIOBOM, AKOCHCTEMHBII
(buoreouenotuueckuit), ouochepupiil. Ilpouecchl, npoucxonsduie B KUBBIX
cuctemax. OCHOBHbIE TpHW3HAKH >XWUBOTO. JKW3HBH Kak (opma CyIecTBOBaHUS
Marepun. Hayku, nzyyaroiine >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALINU.

N3ydenne kuBbIX cucteM. Meroasl Ouosiorndeckor Hayku. HaOmronmenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. llonarue o 3aBucUMoOn u
He3aBUCUMOM mniepeMeHHOW. [lmanmpoBanue »skcnepumenta. IloctaHoBka n
nmpoBepka rumnote3. HyneBas rumote3a. [loHstue BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHbIX. OIl€HKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpUUMHBI WCKaXX€HUST PE3yJbTaTOB »JKcriepumeHTta. [lonsitue
CTaTHCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabauubpl U cxeMbl: «OCHOBHBIE NpPHU3HAKU KU3HU», «buomornyeckue
cucrteMbl», «CBOWCTBAa KUBOW MATepUN», «YPOBHU OpPraHU3alld >KUBOHN
npuponab», «CTpoeHHe MKWUBOTHOW KIETKW», «TKaHM KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepa», «Metoasl
W3YUYCHHUsI )KUBOM IIPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE i IPOBEACHHUS
HaOJII0ACHU, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcrmonp30oBaHue pa3auyHBIX METONOB IPH
V3YUYEHHHU JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-(pyHKIIMOHaNbHAsg e€AMHMIIA KUBOro. Mcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBans,
M. Ilneitaen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUYEHbIX aTOMOB, Au(depeHunanbHoe
HeHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. H3yueHue ¢huxcuposannvix
K1emok. DIEKTpOHHAasT MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpanumn

[Toptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. llInelinen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopus pa3BUTHSA METOLOB MUKPOCKOTIUIY.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPOMpENapaTbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnueckas padora «M3yueHue MeETONOB KJIETOYHON OHONOTUU
(xpomarorpadus, asnexrpodope3, auddepeHimanbHoe HEeHTPUGYTUpPOBaHUE,
[ILIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHYECKUN COCTaB KJIETKU. Makpo-, MHUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boma m e€ ponp Kak pacTBOPUTENS, PEAreHTa, Y4acTHE B CTPYKTYPHPOBAHUHU
KJIETKH, TEIUIOperysiuuu. MuHepaiabHble BElleCTBa KIETKHU, UX OHOJOrHYecKas
poJib. PoJjib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BelIECTBAa KIETKU. buosorndyeckne mnogumepsl. benku.
AMUHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mosiekysbl. [lepBuyHas
CTpyKTypa Oenka, NenTHIHAs CBsI3b. BTopuuHas, TpeTHyHas, YeTBEPTUUHAS
cTpyktyphl. JleHatypauus. CoiictBa OenkoB. Kiaccudukanuss  OGenkos.
buonornyeckue pyHkuuun 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIUTOCAXapUIbl U MOJIUCAXAPUIBI.
OO6mmii T1UIaH  CTpOeHHUS U (PUBMKO-XMMHUYECKHME CBOWMCTBA  YIJIEBOJOB.
buonoruueckue pyHKIMHU YTIEBOIOB.

Jlumuael. ['mapodunsHO-ruapododHbIe cBoMicTBa. Kiaccudukanus Iunuaos.
Tpurnunepunsl, (ochomunuasl, BOCKH, CTepouibl. buonormdyeckune GyHKIHH
munuaoB. OO1me CBONCTBA OMOJIOTUYECKUX MEMOpaH — TeKY4YeCTh, CHOCOOHOCTh K
CaMO3aMbIKaHUIO, MOJYIIPOHULIAEMOCTb.

Hyxnennoseie kucnorel. [JHK u PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnun kommiementapuoct. [IpaBmino Yapradda. Crpykrypa
JIHK — nBoitnas cnupasib. MecTtoHaxoxaeHue u ouosorndeckue ¢yukiuu JJHK.
Bune PHK. ®yukunn PHK B kiietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moiiekyie ATO.
buonornyeckue pyukmmn AT®. BoccTaHOBIICHHBIE TIEPEHOCYUKH, UX (DYHKITMH B
kinetke. [pyeue muykneosuompugocpamor (HT®D). Cexenuposanue JHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CrpykrypHas Ouoiorus: OMOXMMHUUYECKHUE U OMO(pU3UYECKHE HCCIEeA0BaHUs
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OMOMONEKyl. Mooderuposarue
CMPYKMypsl U QYHKYULl OUOMONEKYN U UX KOMHIeKcos. Komnvromepnulil ouzaiin u
Op2aHuyecKuil CUHmMe3 OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JlemoHCcTpanumn

[Toprpetsr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknuH,
@. Caurep, C. [Ipy3unep.

Junarpammel:  «PacnpeneneHrne XMMUYECKHMX JJIEMEHTOB B HEXKHUBOU
npupoe», «PacnpeneiaeHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuter u cxembl: «llepuoanueckas TabnMIIAa XUMHYECKUX DJIEMEHTOBY,
«CtpoeHue MoOJIeKyJibl BOIb», «BemecTtsa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€nKOoBOM MoJeKyJbDy, «CTpoeHHe MOJEKy
yrieBoaoBy, «CTpoeHue MoJIeKyn JUnuaoBy, «HyKIeMHOBBIE KHUCIOTHI»,
«Ctpoenue Mosnekyabl ATD.

O6opynoBaHue: XUMHAYECKas OCYa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHEe OEJIKOB C MOMOIIBIO KaueCTBEHHBIX
peaKIni.

JlaGopaTopnass  padora  «JccrmemoBaHWe ~— HYKJIEHHOBBIX  KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue u QyHKIUH KJIETKH

Tunbl KJIETOK: JyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.



CtpoeHure MpoKapuoOTHYECKOM KiaeTkH. KiaeTounas cTeHka OaKTepuid B apXen.
Oco0OeHHOCTH CTpOEHMsI TeTepoTpOoHON U aBTOTPOPHOU MPOKAPUOTHUUECKUX
KJIETOK. MeCTO U poJib MPOKapHUOT B OMOLIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (turazmanemma).  CTpykTypa —IUTa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BEIIECTB 4Yepe3 IIa3MaTUYECKYyI0 MEMOpaHy: MacCHUBHBIM
(muddy3us, obneruénnas auddysus), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIM
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MmemOpanbl. Pabora HaTpwuii-
KaJIJMEeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuTos. Dk30muto3. Kiuetounas
cteHka. CTpykTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpuOOB.

[urtonna3sma. [uto3omne. Llutockener. [ABmxenne nurormiazMbl. OpraHouasl
KieTkd. OJHOMEMOpaHHbIE OpPraHoWAbl KIETKH: 3HAOIUIa3MaTUYECKas CETh
(BIIC), anmapar ['onbmku, TU30COMBI, UX CTpoeHue W (yHKIHMH. B3anMocCBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TPaHyISIPHOTO PETUKYIIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHAOIUIA3MAaTHYECKUI
petukynyM. CekpetopHas QyHkius anmapata ['onbmku. Moougurkayus b6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX Ki1eToK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWAbl  KJIETKU:  MUTOXOHJAPUM,  TIJIACTHUIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmuod. Cumouocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIUHM MHUTOXOHIpUN U miactuj. [lepBuunsie,
BTOPUYHBIE M  CJIOXHBIE  IJIACTUIBI  (OTOCHMHTE3UPYIOIIMX  JYKApHOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEUKOIUIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouapl kietku CTpoeHuE M (PYHKIIUHU HEMEMOpPAHHBIX
OpraHOHUIOB KJICTKH. PuGocomel. IIpomedsicymounvie Qunamenmoi.
MuxkpodunameHTel. Axkmunogvle Muxkpoguiamenmol. MpbIIIEUHbIE  KIIETKU.
Axmunosvie KOMHOHEHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. KneTounslit
nentp. CrTpoeHwe U JBMKEHHUE IKIYTUKOB U PECHUYEK. MUKpPOTPyOOUKH
muToria3mel.  LleHTpuons. benku, accoyuuposannvie ¢ MuKpouiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapHOILJIa3Ma, SAPBIILIKH, UX CTPOCHUE U
bynkuun. Snepueiii O0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPaCIONIOKEHHE
XpOMOCOM B UHTEp(pa3HOM sflpe. Iyxpomamur u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. J[unamuka s0epHOU 00040uKuU 6 mumose. AHoepwbiil
Mpancnopm.

Kinerounble BkmtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabnmuuper u cxembl: «CTpoeHHE SYyKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHWE  pacTUTENIbHOM  KJIeTkm», «CTpoeHue
MHTOXOHAPUW, «S1po», «CTpoeHne NPOKapUOTHIECKON KIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIPENapaTbl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTMpenapaThl OaKTeprUaIbHbIX KIETOK.

JlaGoparopnass pabGora «/3yueHne CTpPO€HUA KJIETOK Pa3IMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KIETOYHOU MEMOpaHBI.

JlaGopaTtopnasi padora «lcciaegoBaHue I1a3MOJIM3a W JIETUIA3MOJIM3A B
PACTUTENBbHBIX KIETKAX).

IIpakTnueckass  padora  «V3ydyeHue  [OBMKEHUS  LUTOIUIA3Mbl B
PACTUTENbHBIX KIETKaX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIeTKe

AccUMUISIINSA U AUCCUMUIIALINS — JABE CTOPOHBI MeTabou3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(HBIN M rerepoTpodHbIi. YyacTue Kuciopoia B OOMEHHBIX
mpoiieccax. JHepreTuueckoe obOecrnieueHune kieTku: mnpeBpamieane ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep peakuuid KIETOYHOTO
Metabonusma. DepMmeHTh, HUX CTPOCHHE, CBONCTBA M MEXAaHU3M JICUCTBUSI.
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPTraHUYECKUX KaTaiu3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OPraHUYECKUX BELIECTB B KIETKE. DOTOCHHTES.
AHoKkcueenHblll U OKcueeHHbll omocunme3 y obaxkmepuii. Ceemocoouparowjue
nUSMeHmMbl U NUCMEHMbl PeakyuoHHo20 yenumpa. Ponb XJIOpOIUIACTOB B IpOLECCE
dborocunTe3a. CBeroBas u TeMHOBas (a3pl. Pomoovixanue, Cs, Co. u CAM-munwvi
gomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BiusHue paznuyHbIX (HAKTOPOB
Ha CKOpOCTh (poTocHMHTE3a. 3HaU€HHE (POTOCUHTESA.

XEMOCHHTE3. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIIUE OaKTEpPUH, KEIe300aKTEpUH, CEpOOAKTEpUHU, BOJOPOHBIC
OakTepuu. 3HaYEHUE XEeMOCHUHTE3A.

AHa3poOHble opraHu3Mbl. Buael OpoxkeHus. I[IponykTel OpoKeHHS M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENH O0JIE3HEH.

AspoOHBIE OPTraHU3MBI. Oransl SHEPreTUYECKOr0 oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILCIUIEHUE TITIOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JbIXaHUE. POb MUTOXOHIAPUY B
npoleccax ouosorndeckoro okuciaeHus. Lluknuyeckue peakuuu. OKUCIUTEIBLHOE
dbochopunupoBanue. Ouepeus memopanvoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoiu ATD-cunmaser. IlpeumyinecTBa a’poOHOTO IyTH
oOMeHa BellecTB nepes; aHadpOoOHbIM. DPHEKTUBHOCTH SHEPTETUUECKOT0 OOMEHa.

JdemoHncTpanuu

IToptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaacknii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «DOTOCUHTE3», «IHEPTETUUECKUN 00Men», «buocunTes
oenkay, «CtpoeHue hepMeHTay, « XEeMOCUHTE3.

OOopynoBaHue: CBETOBOMI MHUKPOCKOI, 00OpPYIOBAaHHUE IJisi MPUTOTOBIEHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «l3ydeHue  KATAIMTUYECKONM  AKTUBHOCTH
(bepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)y».

JlabGopaTtopnass pabora «/3yuenue (epMEHTATUBHOIO paCIICIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIETKAX).

Jlabopatopnass paGora «CpaBHeHHE MpoIEeccOB  (POTOCHMHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrBenHass uHGopManus U peajin3anus eé B KiIeTKe

Peakiuu marpuyHoro cunresa. [I[puHIUIT KOMIUIEMEHTApPHOCTH B PEAKIIMIX
MaTpUYHOIO CUHTe3a. Peanusanust HacieacTBeHHOW uHPopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmatpuudbli cuHTe3 PHK. IlpmHummsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckot kiemxke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanue amMuHOKHCIOT. Pons pubocom B
OouocuHTese Oenka.

CogpemenHvle npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKapHOT U IYKAPUOT. Peryssiuus akTUBHOCTUM T€HOB y Mpokapuor. ['mmoresa
onepona (®. XKaxo6, XK. Mano). Monekynsapnvle Mexanusmvl IKCHPEeCCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynsiyuu pabomsi 2eHos. Perynsius 0OMEeHHBIX
nporeccoB B kiieTke. Kietounslii romeocTas.

Bupycol — HeksieTouHble (OpPMBI KU3HU U OOJUTaTHBIC Mapa3uThl. CTpoeHue
IIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoaroB. KusHeHuvill Yuki
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, oakmepuopazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasd.

BupycHbie 3a0oneBaHust yenoBeka, >KMBOTHbIX, pacTteHuil. CIIN, COVID-
19, counanbHble 1 MEAULIMHCKUE TPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz ooavwux maccusos («bigdatay)
CMPYKMYPHbIX OUoN0cUYecKux 0anHvlx. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie gpynxyuu d6enxos. Cnocodvl 00cmasKu 1eKapcma.



JemoHcTpanuu

IToptpetsl: H. K. Konbuos, . N. IBaHOBCKUIA.

Tabmuiel u cxembl: «buocunres Oenka», «['enernueckuit koa», «Bupycoy,
«bakrepuodarm.

IIpakTnueckas padora «Co3nanue MOACIH BUPYCAY.

Tema 8. ’Ku3zHeHHBIH HUKJ KJICTKH

Knerounsrii 1muki, ero mnepuoiasl u peryisius. WMurepdasza u MUTO3.
Oco0eHHOCTH TMpolecCOB, MpoTeKarIMX B HHTepdaze. [loaroTroBka KIETKH K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTUYECKHI), CUHTETUYECKUM U
MOCTCUHTETUYECKUM (MMPEMUTOTHUYECKUI) Mepruoabl UHTEPGa3bl.

Marpuunsbiii cunre3s JJHK — pemukanusa. [Ipuauuner perumkannun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUIAPAJUIEIbHOCTD.
Mexanuzm perukanuu JITHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemomMepaza. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTun. JIMruiougHeld u
rariougHblid  Ha0Opbl  XpoMocoM. ['omosoruuHbie  XpomocoMbl. [losoBbie
XPOMOCOMBI.

Henenue knetkn — wmuTo3. CTaguM MUTO3a W MPOUCXOASNIME B HHX
npoueccel. Tunbel muTo3a. KaproknHes M HUTOKMHE3. bHOJIOrHYeckoe 3HAYECHHE
MHTO3a.

Perynmamuss murotndeckoro nukia kinetku. [Iporpammupyemasi KieTouHas
ru0enb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJdbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ougppepenyuposku, cmapenus u eudenu kiemox. «lugposas
KiemKkay — buoungopmamuyeckue mMooenu QyHKYUOHUPOBAHUSL KILeMKU.

JdemoHcTpanuu

Tabnuuel u cxembl: «OKU3HEHHBIM MUK KIETKH», «Mwutosz», «CTpoeHue
xpomocom», «Pemmukanus [JHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: «MUTO3 B KIETKaxX
KOPEIIIKA JIyKay.

JlaGopaTtopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTaxy.

JlaGopaTopHnasi pabora «Ha0ntoieHre MUTO3a B KJIE€TKaX KOHYMKA KOpEelIka
JTyKa (Ha TOTOBBIX MUKpPOIMpEnaparax).

Tema 9. CTpoenne u GQyHKIUM OPraHN3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HENCATEIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTU€ NPOTUCTHI. KOJIOHUAIBHBIE OPTAHU3MBI.



B3auMocBs3p 4acTeli MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucteMbl opranoB. OpraHusM Kak eIuHoe 1eioe. ['omeocTas.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MIOKPOBHAs, MPOBOASAIIAsA, OCHOBHAas, MexaHudyeckasd. OCOOEHHOCTH CTpOEHUS,
(GYHKIUN 1 PacToNOKEHHsI TKAaHEH B OpraHax pacTEeHUH.

TkaHu KXUBOTHBIX M 4YEJIOBEKAa. THIIBI KUBOTHBIX TKAHEW: SIMUTEIMAJIbHAL,
COeIMHUTEIbHAs, MbIlIeyHasi, HepBHasg. OcoOeHHOCTH CTpoeHus, (GYHKIUNH U
PacmoJIOKEHUSI TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M TeHEpaTUBHbIE OpraHbl pacTeHuid. OpraHbl U
CHUCTEMBI OPIraHOB KXMBOTHBIX U 4esioBeKa. OyHKIIMHA OPraHOB U CUCTEM OPraHoOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CkeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHMH ckeneT. CTpoeHue u
THUIIbI COCIMHEHHS KOCTEM.

JIBrokeHne  OpraHus3moB.  J[BMOKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3MbI M HACTUH. JIBH)KEHME MHOTOKIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbleuHas cucreMa. Pediekc. CkeneTHbie MBIIIIBI U UX padoTa.

IIutanue opranuzmoB. IlornomeHue BOABI, YIJIEKUCIOIO Tra3a W
MHMHEPAIbHBIX BEHIECTB pacTeHHUsMH. lIuTaHue >KUBOTHBIX. BHyTpumonoctHoe u
BHYTPUKJIIETOYHOE nUuIeBapeHue. [IuTtaHne mO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBApUTENILHOTO TpakTa. [lumeBapurensHble kenmesbl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuil. Jlpixanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIEeTKU. KoxkHoe apixanue. JlpIXxaTenbHasi IOBEPXHOCTb.
XKabeprnoe u n€rouHoe JpixaHue. J[pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX T[MO3BOHOYHBIX JKWBOTHBIX.
JlpIxaTenpHas cuUCTEMa 4YelOoBEeKa. MeXaHM3M BEHTWIAIMU JIETKUX Yy NTUIl U
MJIeKONUTaromux. Perynsiius npixanus. JlpixareabHble 00bEMBI.

TpaHcOpT BELIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y XKUBOTHbIX. KpoBeHOocHass cucremMa W €€ OpraHbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpalieHus. IBOJIOLHOHHBIE
YCIIOXKHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMBI TO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepaua U e€ peryJssuus.

Beigenenne y opranu3moB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBbIX. CokparutenpHble Bakyonu. Opranbl BbiaeneHus. OunbTpanus,
CeKpenus U 00paTHOE BCAChIBAHWE KaK MEXaHU3MbI PaOOThI OPTAaHOB BBIJEICHHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIUTENBHONW cucTeMamMu. Boienenue y



MO3BOHOYHBIX KMBOTHBIX U denoBeka. [louku. Ctpoenue u (QpyHKIHOHHpPOBAHUE
HeppoHa. OOpa3oBaHHe MOYH Y YEIOBEKa.

3amura y OpraHuM3MOB. 3alllUTa y OJIHOKJIETOYHBIX OpraHu3MoB. Crnopsl
OakTepuil M UUCTHl MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX pACTEHUM.
Kytukyna. CpeacTBa macCUBHON M XUMUYECKOU 3a1UThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M HMX HPOU3BOJHBIE.
3ammTa opranu3Ma ot OosesHeil. IMMmyHHas cuctema denoBeka. KieTouHblld u
IYMOpPaJIbHBIA MUMMYHHUTET. BpOXIEHHBIA M NPUOOPETEHHBIN crienupruuecKuit
UMMYHUTET. Teopusi KiIoHaNbHO-celekTuBHOro ummyHutera (I1. Opnux, @. M.
bepner, C. Tonerasa). BocnanurenbHble OTBEThl OpraHu3MoB. Posib BpOxKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocte ¥ peryisinus |y OpraHmsMoB. Pasgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pasgpaxumocts u  peryismus  y
pacTeHuil. PocTOBBIE BEIIECTBA U UX 3HAYCHHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOJIIONUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHUCTEMBI
y KUBOTHBIX. OTAENBl TOJOBHOI'O MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduekc u
peduexkTopHas 1yra. be3ycioBHbIE U yCIIOBHBIE PEQIIEKCHI.

I'ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA KWBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CUCTEMBI M WX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBs3p HEpBHOW U SHIOKPUHHOW cucTeM. [ umoTtanamo-runoduzapHas
CUCTEMA.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabauubr u cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHbIE
Bojopocian», «bakrepun», «lIpocreiimme», «OpraHbl IBETKOBBIX PpacTEHUN»,
«CucremMbl  OpPraHoB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «TkaHu pacreHuil», «KopHeBblie cuctembl», «CTpoeHue credis,
«CTpoeHre NHCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEIET YeI0BEKay,
«IInmeBapurensHas cucrteMa», «KpoBeHocHas cucremay», «JlpIxarenbHas

CHCTEMAY, «Hepsnas CHCTEMAY, «Koxay, «MpIreyHast CHUCTEMAY,
«BblaenurenbHas CHCTEMA», «OJHAOKpPUHHAs cuCTeMa», «CTPOEHHE MBIIILbD),
«Ammynuter»,  «KuimieuyHomnosocTHeie», «CxeMa  TUTaHUS  PACTCHUIY,

«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX IKUBOTHBIX», «CTpOEHUE THUIPHDY,
«CTtpoeHue mnaHapuny», «BHyTpeHHee CTpoeHHe IOKJIeBOoro uepss», «HepBHas
cuctema pbeio», «HepBHag cucrema srymkw», «HepBHas — cucrema
npecmelkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MiIeKonuTaroumx», «HepBHas cuctema yenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENnapaThl OJIHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENAPAaThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXKHX, *KUBBIE IK3EMIUIAPbl KOMHATHBIX pPAaCTeHHUH, repoapuu
pacTeHMl pa3HBIX OTHAEJOB, BIAXHBIE TMpeEnaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyI0BaHUE JJIs JEMOHCTPALIMU MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacuierieHus KpaxMaia u OeJIKOB o] JeHCTBUEM (PEpMEHTOB, 000PYI0BaHUE IS
JIEMOHCTpPAIIUU OTBITOB MO U3MEPEHUIO KMU3HEHHOUW EMKOCTU JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX ABUKEHHM, MOJIENIM TOJIOBHOTO MO3ra Pa3InYHbIX KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHre TKaHEH pacTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEe KUBOTHBIX).

JlaGoparTopHasi pabora «/3ydueHrue opraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHUEe M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrosioe (BKJIIOYas BETreTaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXKEHHUSA:  MOYKOBaHUE,  CHOPYJISLuS,
(parmMeHTanys, KIOHHPOBaHUE.

ITonoBoe paszmuokeHue. IlonmoBble KIeTkW, Wik ramersl. Mehos. Craauu
Mmeiio3a. [loBeaenue xpomocom B Mero3e. Kpoccunrosep. buonorndeckuii cMbICi
MENo3a W IIOJIOBOTO mpouecca. Melo3 M ero Mecrto B KW3HEHHOM LIMKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazsutue. ['ameToreHes y »KuBOTHBIX. [10710BbBIE KETE3BI.
OO6pazoBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe W AMOpPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Moppocenes — 00Ha U3 21a8HbIX NPOOIEM IMOPUONOCUM.
Konyenyuss mopghocenos u moodenu mopghoceneza. Craaum >MOpUOreHe3a
KUBOTHBIX (Ha mpumepe jsarymku). Jpobmenume. Tumbsl  apoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIONIUX. 3apOJbIIIEBbIE JTUCTKU
(racTpyssinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIEroCcs 3apojbliia (dMOpUOHAIbHAS WHAYKIHUA).
3aknagka IUIaHAa CTPOEHMS JKMBOTHOTO Kak pe3yJibTaT HEPAPXUUYECKHUX
B3aUMOJICUCTBUII Te€HOB. BriusHue Ha 3MOpPHUOHAIBHOE pa3BUTUE PA3TUUYHBIX
(hakTOPOB OKPY>KAIOIIEH Cpe/Ibl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHaneHblii mepuon. I[Ipsimoe u
Henpsimoe paszBuTHe. PasButne ¢ Meramopdo3oM y OEClO3BOHOYHBIX H
MMO3BOHOYHBIX JKHWBOTHBIX. bHolormyeckoe 3Haue€HHE MPSMOTO0 U HEMPSIMOTO



Pa3BUTHSA, UX PACIPOCTPAHEHUE B MpUPOAE. TUmbl pocTa KUBOTHBIX. PaKTOPHI
PETYJISIUU POCTA KUBOTHBIX U uyenoBeka. CTauu moCTIMOPHOHATILHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [lepuoipl onToreHesa yenoBeka. CTapeHue u CMEPTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. 'amerodur m crmopodur. Meiio3 B
KU3HEHHOM 1MKjIe pactenuit. (OOpa3oBaHue cmop B IIpolecce Meio3a.
I'amerorene3 y pacreHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHU.

MexaHU3MBbl PETYISLNNA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHncTpanuu

IToptpersr: C. I'. HaBammun, X. [lIneman.

Tabmumelr 1 cxeMmbl: «BereraruBHoe pa3MHOXeHHE», «Tumbl OGecroaoro
pa3MHOXKEHUsD», «Pa3zMHOKEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHUE HBIJIEHBD,
«Pa3MHOXeHue TuApb, «Menosy, «XpoMocoMbly, «l'amerorenes», «CTpoeHue
SAMIEKIETKH U criepMaTo3onsia», «OCHOBHBIE CTaAuU OHTOreHe3ay, «lIpsMoe u
HenpsiMoe pasButue», «Pa3zButne wmaiickoro xyka», «Pa3Butue capaHumny,
«Pa3Butne narymkmn», «JIBOMHOE OIJIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUN»,
«CtpoeHune ceMsaH OJHOIOJIBHBIX U ABYJOJIBHBIX PACTCHUW», «KU3HEHHBIM LUK
MOPCKOM  KamyCTbDy, <«OKW3HEHHBIM [HKIT MXa», <OKH3HEHHBIM  IUKI
ManopOTHHUKA», « KU3HEHHBIN ITUKI COCHBID».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SUIEKIETOK |
CIIEpMAaTO30U10B, MOAENb «I UK pa3BUTHS JATYIIKI.

JlaGoparTopHasi padora «/3ydeHue CTPOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpPOITpENapaTax».

IIpakTnueckass padora «BbIsIBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBILICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHass padora «CTpoeHHE OpPraHoB Pa3MHOKEHHUS BBICIIUX
PaCTEHHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. KonsiioBa, H. M. BaBmiioBa, A. H. benosepckoro, I'. ]I.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHS U CUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
NpU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YACTAS JIMHUS, TUOPUJIBI, TEHOTHUTI, (DEHOTHII.



OCHOBHBIE ~ METOABI ~ TE€HETHKU:  THUOPUIOTOTUYECKUI,  LUTOJOTUYECKUH,
MOJIEKYJISIPHO-T€HETHYECKHU .

JdemoHncTpanuu

IToptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®@ununuenko, H. B.
TumodeeB-PecoBckutii.

Tabnuuel u cxeMbl: «MeToabl TeHETUKNY», «CXeMbl CKPEITUBAHUS.

JlaGopaTtopnass padora «J/lpo3oduna Kak OOBEKT T'E€HETUUYECKUX

HUCCIICIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3us rTHOPUI0B MEepBOTo nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIUIeHHs NPU3HAKOB. [lUTOIOrMYecKHe OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanmusupyroniee ckpemunBanue. [I[pomMexyTOuHbI XapakTep HacIeJOBaHHUS.
Pacmieruienre npu3HakoB IIPU HEMTOIHOM JOMUHUPOBAHUU.

JlurnOpuHoe ckpemuBanue. TpeTnii 3akoH MeHaens — 3aKOH He3aBUCUMOT'O
HaclleZJOBaHUA  TNpU3HAaKoB.  lluTojmormyeckue  OCHOBBI  JTUTHMOPHUIHOTO
CKpEILVBaHUS.

CuemnienHoe HaciieqoBaHue npusHakoB. Padotel T. Moprana. CuensieHHoe
HACJICJOBAHUE TI'€HOB, HApPYILUICHHE CLEIUICHWS MEXAYy TIeHamMu. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nmosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIICHUS 10JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIM M TeTeporaMeTHbId Ion. I'eHermyeckas
CTPYKTYpa IOJOBBIX XpoMOcOoM. HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

I'enotun xak nenocrHas cucrema. [nenorponus — MHOXKXECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM aenu3M. B3auMoaencTBue HEaUICIbHBIX TI'€HOB.
Kommnemenrtaprocts. Onucras. [lonumepns.

['eHeTUeCcKUl KOHTPOJIb PA3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKa, a
TaKkke (U3NOJIOTMYECKUX TMPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIMH.
['eneTnueckre MeXaHU3Mbl CUMOUOT€HE3a, MEXAaHU3MbI B3aUMOJIEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MHUKpoOHOM». ['eHeTMueckue acrheKTbl KOHTPOJS U
M3MEHEHUs HaclIeJICTBEHHON MH(POPMaIlMU B TIOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHCcTpanuu

IToprpersr: I'. Mennens, T. Mopras.

Tabmuuel u cxemsl: «llepBrlif 1 BTOpOil 3akoHbI Menaens», « Tpetuit 3akoH
Menpens», «AHanu3upympollee CKpelmuBaHue», «HemonHoe nOMUHUpPOBaHHEY,
«ClHenyieHHOe HAaclelI0BaHUE MPU3HAKOB Yy Apo30Quiib», «l'eHeTHka Imoay,



«Kapuotunn denmoBeka», «Kapuotun apozoduiby, «Kapuotunm —nTuib,
«MHOX€ECTBEHHBIN ajuIeNnn3M», « B3auMoaericTBre reHOBY.

OGopynoBaHue: MoOJedb JJIS JEMOHCTpPAllUM 3aKOHOB €IuHOO00paszus
rUOpUIOB TIEPBOrO TMOKOJICHUSI M PACIICTUICHUS TMPU3HAKOB, MOJEIbL JJIs
JEMOHCTPAllMh 3aKOHA HE3aBUCUMOIO HACJIEAOBAaHHS IPU3HAKOB, MOJEIb A
JEMOHCTpAllMA CUEIJIEHHOTO HACIEJOBAaHUs IMPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpenapar: «Jpo3zoduinay.

IIpakTnueckas pabGora «/3ydyeHwe pe3yiabTaTOB  MOHOTHMOPHUIHOTO
CKpENIMBAHUA y IPO30(DUITBD».

IIpakTnueckas  paGora  «M3yueHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PHIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpenbl npu  GopMHpoBaHUU (EHOTHUIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE MpPHU3HAKU. BHbI
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS M HACJICICTBCHHASI.

MoaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOIU(PUKAIMOHHON M3MeHuYnBocTH. HopMma peakiuu mpusHaka. BapuanuoHHBIHM
psin u BapuanuonHas kpupas (B. Moranncen). CpoiicTBa MOau(UKAIIMOHHON
W3MEHYUBOCTH.

I'eHoTnyeckass ”3MEHYUBOCTh. CBOMCTBA TEHOTUITHYECKOW U3MEHUYUBOCTH.
Buibl reHOTUTTHYECKO M3MEHUYNBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTHU B CO3/IaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesax OJTHOro BUA.

MyTanmoHHass M3MEHYMBOCTh. BuHIBl MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHele U
nUToIUIa3MaTuyeckue myrtauuv. CoMaTUYeCKUE W TMOJOBbIe MyTauuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl W WX BJIMSHHE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacieacTBeHHOM u3MeHunBocTd (H.M. BaBunor). Buesnepnas m3MeHYMBOCTH H
HACJIEICTBEHHOCT.

Onucenemuxa U SNUSEHOMUKA, POJb  SNUSEHEMUYEeCKUx ¢hakmopos 8
HAC1e008anUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHCcTpanuu

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiet u  cxembl: «Buasl wusMmeHunBoCcTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KomOuHaTnBHAs U3MCHYHUBOCTHY, «Meio3sy,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl myTaruii».



OOopynoBaHue: XKMBbIE W TepOapHbIE HK3EMIULIPHl KOMHATHBIX PacTeHH,
pucyHku (potorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEUN
MOU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BApPUALIUOHHOU KPUBOW».

IIpakTnueckas padora «Mytamuu y aApo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uvenoeka. MexayHaponHass mporpaMma HUCCIEIOBAHUS T€HOMA
yenoBeka.  MeToabpl  M3y4eHUsT TEHETMKH  YEJIOBEKa: T'€HEeaJOornYecKui,
OJIN3HEIOBBIH, IIUTOr€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUM,
MOJIEKYIAPHO-T€HETUUECKHUU. CoBpemenHoe ONPENIECIICHNE reHOTHUIA!
MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHble 3a00ieBaHUs YelloBeKa. | eHHbIE M1 XpPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHON MPEeApacloiOKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETUKHA B MPEAOTBPALICHUU U JIEYEHUH T€HETHUYECKHUX
3a0oyieBaHUl 4YenmoBeka. MeauKo-reHeTHYecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
kJeTKu. [IoHATHE «TE€HEeTUYECKOro rpy3a». ITUUYECKHUE ACIEKThl UCCIIECIOBAHHI B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (¢GakTOpbl TOBBIIIEHHONW YYBCTBUTEIBHOCTH YEIOBEKA K
(bU3HYEeCKOMY U XHUMHUUYECKOMY 3arps3HEHUI0 OKpY’KaroIIe cpeapl. [ eHeTnueckas
IPEAPACTOI0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdemoHcTpanuu

Tabmuiel u cxembl: «Kapuotun yenoBeka», «MeToabl U3y4eHUsI T€HETUKU
4yesoBeKay, «I ' eHeTnueckue 3a00JIeBaHUs YETTOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cennekuust OpranusMosB

JlomMecTukanusa W CeNeKuus. 3apOXKJICHUE CEJIIEKIMU W JOMECTUKAIWH.
VYuenne H. U. BaBunoBa o I[leHTpax NpPOUCXOXKJIECHHS U MHOrooOpasus
KyJbTYPHBIX pacTeHHil. Polb Cenekiuu B CO3JaHUU COPTOB PACTEHUN U MOPOL
#KUBOTHBIX. CopT, TmOpoAa, IITaMM. 3aKOH TOMOJIOTMYECKHX pSJAOB B
HacjeACTBeHHOM wu3MeHuuBoctu H. . BaBujoBa, ero 3HaueHue JJisl
CEJICKITMOHHOM pabOTHI.

Metoasl ceneKIMoHHOM paboThl. McKyccTBEeHHBIH OTOOp: MacCOBBIM H
WHIUBUYaJIbHBIN. OTarsl KOMOMHAIIMOHHOU CCJICKIIMH. HUcnwiTanue
Mpou3BOJIUTENIe MO MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOINbI) OIEHKHU
(deHoTHIIAa TOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOM  paboThl.
PagnaniMoHHBIN U XUMUYECKUNA MyTareHe3 Kak UCTOYHUK MYyTalMM Y KyJIbTYpPHBIX



dbopm opranu3moB. lcmonb30BaHME TEHOMHOTO PEIAKTHUPOBAHUS M METOJOB
pexoMOuHanTHBIX JIHK 115 monmydeHrs ucXoaHOro MaTtepuaa Jijisi CEJIeKIUU.

[Tomyuyenue TIOJIUILION/IOB. BuyTtpuBnaoBas ruOpUIU3aIusL.
bnuskopoacTBeHHOE — CKpeniuBaHWe, Wi MHOpuauHT.  HeponactBeHHOe
CKpelMBaHue, WIW ayTOpuaAWHT. ['erepo3uc W ero mpuumHbl. Vcmomb3oBaHwme
rereposuca B cenekiuu. OtnanénHas rudpuamszanus. [Ipeogonenue Oecroaus
MEKBHUIOBBIX THOPHUIOB. JIOCTHIKEHHS CENEKIIMU PAaCTEeHUMN U )KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre U U3YyYEHUE T'€HETHYECKUX PECYpPCOB KYJbTYPHBIX PACTEHHUU U
UX JUKAX  poaMyed IS CO3/laHusd  HOBBIX COPTOB U TUOPHUIOB
CENIbCKOXO3SMCTBEHHBIX  KYNbTYp. M3yuenue, coxpamnenue u ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX JHCUBOMHBIX
8 Yenax YAVUueHUs: CyueCmsayrouux u co30anusi Ho8blx nopoo, MUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoell U nepcneKmueHbIX MmexHoI02UlL.

JlemoHCcTpanuun

[Toptpersr: H. U. Basunos, 1. B. Muuypun, I'. /I. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuiiel u cxembl: «lIeHTphl TPOUCXOKIACHUS K MHOTO00pa3usl KyJIbTyPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSIJOB B HACIEACTBEHHOW M3MEHUYMBOCTUY,
«Metonpl cenekiumy, «Otnanéunas rubpuauzanusy», «MyTaresesy.

JlaGopaTopHnasi padora «/3yueHue copToB KyJIbTYPHBIX PACTEHUI U MOPOA
JOMAIIHUX KUBOTHBIX .

JlaGoparTopHasi padora «/3yueHrne METOAOB CEIICKIIUU PACTEHHIN.

IIpakTnueckas padora «lIpuBUBKa pacTeHHIN.

IKekypceusi «OCHOBHbIE METOIBl U JOCTHKEHHS CEJIEKIUU PACTeHHl U
KHUBOTHBIX (Ha CENIEKIIUOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1Ia0OpaTOPHIO
arpOyHUBEPCHUTETA WM HAYUYHOTO LIEHTPA)».

Tema 16. buorexHo/10rus U CHHTETHYECKAasA OMOJIOTUS

OOBEKTHI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOUYHbIE M TKaHEBbHIC
KYJIBTYPBHI, MHKPOOPTAHU3MBI, 150: XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHrne, TMONyYeHHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BUHOAenue. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECKUX
texHosorui. [Ipon3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTHM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO U3MEHCHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAIOIIHUECs B MPUPOIe OMOCUHTETHUECKHUE MY TH.



Knerounass unxkenepus. MeToapl KyJbTypbl KJIETOK U TKAHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. ComaTtuueckass ruOpuau3aluss U COMATHYECKH
sMOpuorene3. lcronb3oBaHue ramioujoB B CEJICKIUU pacTeHui. [lonyuenue
MOHOKNIOHAIbHBIX anmumei. Vcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 melduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
SAUIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOJ TpaHCIUIAaHTAUUU SEp KIETOK.
Texnonozuu 0300p08JIeHs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBI CHHTE3 I€Ha W
koHcTpyupoBanue pexkomouHanTHbix JTHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTvKeHusT UM IEepPCHEKTUBBI  XPOMOCOMHOM M TIE€HHOM  HMH)KEHEpUH.
DKOJIOTUYECKHUE U AITUYECKUE NTPOOIEMBI FTEHHON MHKEHEPUH.

Menumnuackue Oouotexnosnoruu. [loctrenomuas nudposas menununa. [T1[P-
JIMarHoCcTUKa. MeTaboJIOMHBIN aHaliu3, TEHOIEHTPUUYECKHI aHaiu3 mIpoTeoma
YEJIOBEKA I OLIEHKH COCTOSIHMS €ro 370pOBbs. Mcmosb30BaHHWE CTBOJIOBBIX
KkieTok. TaprerHas Tepanust paka. 3D-OunoumxkeHepus mias  pa3pabOTKU
(GbyHIaMEHTAIbHBIX OCHOB MEIMULIMHCKUX TEXHOJIOTMH, CO3JaHHsl KOMIUIEKCHBIX
TKaHEel coueTaHWeM TEXHOJOTUM TPEXMEPHOro OMONMPHUHTHHTa W cKaddonaunHra
JUISL pELLICHUS 33/1a4 [TEPCOHATU3UPOBAHHON MEAUIHBI.

CoznlaHre BEKTOPHBIX BAaKIMH C LEJIbl0 00ecrneueHrus KOMOWHUPOBAHHOM
3amuThl OT BO3Oyauteneid OPBU, ycraHOBieHHE MOJIEKYJSIPHBIX MEXaHU3MOB
¢dbynkuunonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0COOO OMAcCHBIE
3a00JieBaHUs YeJIOBEKA U )KUBOTHBIX.

JlemoHCcTpanumn

Tabnuups! u cxemsl: «lcnonb3oBaHHe MUKPOOPTaHU3MOB B IIPOMBIIUIEHHOM
pOU3BOJICTBE», «KileTouHast nHKeHepus», «[ ' €eHHAs HHKEHEPUS.

JlaGopaTopHasi padora «/3yueHne oObeKTOB OMOTEXHOIOTUM.

IIpakTueckas padora «llosyyeHrne MOJIOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buorexHomoruss — BaKHEHIIas MPOM3BOAUTEIbHAS CuUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:kaeHue W pa3BUTHE IBOJIIHMOHHBLIX NpPeACTABJIEHUI B
OMO0JIOTHH

OpomonnonHas Tteopus Y. JlapBuHa. IIpeamochbUIKM BO3HHKHOBEHUS
napBuHU3MA. JKW3HBE ¥ Hay4yHas AestenpHocTh Y. JlapBuHa.

JIBrKytye Cuiibl SBOTIONMY BUIOB 110 Y. JlapBuHY (BBICOKAst HHTCHCHBHOCTD
pPa3MHOXXCHHUST  OpPraHM3MOB, HACIICJICTBEHHAs H3MEHUMBOCTh, OopnOa 3a
CYIIIECTBOBAHHE, €CTECTBCHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunrerndeckor teopun dBomtonmu (CTD). HelTpanbhas
teopust sBomouuu. CoBpeMeHHas HBOJNIOIMOHHAS  OWoyorusi. 3HayeHUe
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JlemoHCcTpanumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kroswe, Y. HapBun, C. C. UerBepukos, 1. W. [lImansraysen, x. Xonnein, /. K.
benses.

Tabmuupr u cxembl: «Cucrema xuBod mnpuponsl (nmo K. JlunHero)»,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm GHopMupoBaHUS
NPUCTIOCOOJIeHU y pacTeHuid M KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. JapBuna», «Haxogku Y. JapBuna», «@opmbl 60pbObI
3a cymectBoBanuey», «llopoasl romy6eit», «MHorooOpaszue KyJIbTypHBIX (popm
KarmycThl», «[lopoasl JoOMaHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BHJIOB
(mo 4. J[apBuny)», «Cxema COOTHOIIEHHUS JBIKYIIUX CHJI 3BOJIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOTIOLMSA U €€ Pe3yJIbTAThI

[Tonmynsiuusa Kak sieMeHTapHas equHula 3BoIoUMA. COBpEMEHHBIE METO/bI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi M CTPYKTyphl mnomyisnuid. M3menenwue
reHopoHa TOMyJISIUMU KaK 3JEMEHTAapHOE HBOJIOIMOHHOE SIBJIEHHE. 3aKOH
reHeTuyeckoro pasHoBecus Jxx. Xapnau, B. BaiinOepra.

OnemeHTapHble (AKTOPHI (IBMKYIIME CUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOunatuBHass U3MEHYMBOCTh. Jlpeiid TeHOB — ciyuaiiHbIe
HEHANpaBJICHHbIE M3MEHEHHUS 4YacToT ajulesiel B  momyasiuusx. O¢dexT
OCHOBATeNsA. Jdpgpexkm Oymuvinounoeo eopaviwika. CHUMCEHUE 2eHemUYecKo2o
pasnoobpaszus: npuuunsvl u cieocmesus. llposenenue s3¢pgpexma Opeiigha 2enos 6
bonvwux u  manvlx  nonynayusx.  Mwurparmuu.  M3omsamus  MOMYJISIMNA:
reorpaduueckas (MpoCcTpaHCTBEHHAs ), OMoJIoTHUecKas (pernpoayKTUBHAS).

EctecTBeHHBII 0TOOp — HampaBisaOmMi  (pakTtop sBoMOonUU. DOpMEI
€CTECTBEHHOTO  OTOOpa:  JBIKYIIWHA, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIf). [lomoBoit oTO0p. BO3HMKHOBEHHE U HBONIOIUS COIUATBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco6seHHOCT,  OPraHU3MOB  KaK  pe3ysbTaT  MHUKPOIBOIIOLIHH.
Bo3HukHOBeHHEe — mpuUCIOCOOJeHW y  opranu3MoB.  Apomopho3bpl U
uanoanantanuu. [lpumepsl npucnocoOaeHuit y opraHu3MoB: MOPGOIOTHYECKHE,
¢dbuzmosniornyeckre,  OMOXUMHYECKHE,  MoBeAeHUecKue.  OTHOCUTEIHHOCTh
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpo3BotoMK. M3omsauus — xirodeBoil ¢akrop BumooOpazoBanus. [lytu wu
CIIoCcoObI BUJI000pa30BaHUS: aJUIONaTPUUYECKOe (reorpacduueckoe),



CUMITATPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monumIouU3aIusl,
rubpuauzanus). JJIMTeTsHOCTh BOJIIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponp »BONIOIMOHHONW OHMOJOTMM B  pa3padOTKE Hay4HbIX METOJOB
COXpaHeHus1 6uopazHooOpaszus. MUKPOIBOIIONMS U KOIBOJIIOLHMS Mapa3uTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYHUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O0pBLOBI C HEM.

JlemoHCcTpanumn

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabnmuuel 1 cxembl: «MyTallMOHHAasT W3MEHYMBOCTHY, «llomynsannonnas
CTpYKTypa Buaa», «Cxema MposiBieHus 3akoHa Xapau—BaitnOepra», «/Ipmwxymiue
CWJIBl ABOJIFOLUNY, «DKOJIOTMUECKash M30JSUUs MONYJSAUUNA CeBaHCKOM (openny,
«l'eorpadpuueckass M30JSAMUS  JIMCTBEHHUIBI CHUOMPCKOW W JIMCTBEHHULIBI
naypckoiy, «[IomyasiiuOHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U )KEPTB», «Cxema
JEUCTBUSL €CTECTBEHHOTO o0TOO0pa», «®Dopmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«anycrpuanbaslii MenaHu3m», «JKuBble nckonaeMbiey», «llokpoBuTENbCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauuun», «llpucrnocoOreHHOCTh OpraHu3smMoB U e
OTHOCUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoiHukm», «CTpyKTypa BUAA B
npupozae», «CrnocoObl BuaooOpazoBanus», «l'eorpapuueckoe BUI00Opa3zoBaHUE
TpEX BUIOB JIAHIBILICH», «DKOJIOrMYECKOe BUI000pa30BaHUE BUJOB CHHHIDY,
«ITomumuouel pactenuit», «KamycrHo-penednsiii ruopu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia MTHI] U
3Bepell C MpuUMepaMH Pa3IMUHBIX MPUCTIOCOONEHUM, 4yyena MNTUI] U 3Bepei
pasHbIX BHJOB, TrepOapuM pacTeHud ONM3KUX BHJOB, 00pa30BaBIIMXCS
Pa3ITUYHBIMU CIIOCOOAMH.

JlaGopaTopnasi padora «BrisiBIeHHE H3MEHUHMBOCTH Y 0COO€H OJHOrO
BUJIA».

JlaGopaTtopnasi  padora  «lIpucrmocoOieHuss  OpraHU3MOB H  HUX
OTHOCHUTENbHAS 1[EJIECO00Pa3ZHOCTDY.

JlaGopaTtopnasi paGora «CpaBHeHHE BHAOB 10 MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoaOUMs U €é pe3yJibTaThl

Metonel u3ydyeHMST MaKpol3BOJOHMHU. [laneoHTonmornueckue  METOIbI
u3yueHus: HBomonuu. Ilepexonnbie ¢GoOpMbl M (PUIOTEHETUYECKUE  PSIZIbI
OpraHU3MOB.

buoreorpaduueckue meTonsl u3yueHus sBomonuu. CpaBHEHHE (IIOPHI U
(dayHbl MaTepuKkoB U OCTpOBOB. buoreorpadpuyeckue obnactu 3emnn. Bumabl-
SHAEMUKHU U PEIIUKTHI.



OMOpPUOIOrMYECKHUE U CPaBHUTEIBHO-MOP(OIOrHYECKUE METObl U3YUYCHHUS
3BOIOLMH. ['€HeTHYeckne MEXaHU3Mbl JBOJIFOLIMM OHTOTE€HE3a M IMOSBIICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PyaumenTtapuble  opraHbl M araBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKWe  METOAbl  W3YYEHHS  HBOJIOLHUU.
['omonornunbie TeHbl. COBpEeMEHHBIE METOAbl MOCTPOEHUS (UIOTEHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTAallH U IBOJIIOIUSA TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBHUiIa) dBOMIOIUU. [Ipunyun cmenvl yHKyuLL.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanvs. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIHH.

JlemoHCcTpanuun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromep, O. I'ekkens.

Tabnuuel 1 cxeMbl: «DUITOTEeHETUYECKUIM PAl JOMWAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «Punnoputs»,  «CeMeHHBIC
NanopoTHUKW», «buoreorpapuueckue 30HbI 3emun», «/lpei) KOHTHHEHTOBY,
«PenmukTely, «HadanmpHble cTaguu SMOPHUOHAIBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTHYHbIE OpraHbl», «PyIUMeEHTHD,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YE€JIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaITpaBJIEHUS 3BOIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJTIOLII.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSHKH HCKOIAEMbIX OCTaTKOB
OpraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hayunple THUMOTE3bl TPOUCXOXKICHUS >KU3HW Ha 3emie. AOUOTeHe3 W
naHcnepmusi. JloHay4dHble MpeCTaBICHUS O 3aPOXKIACHUU KU3HU (KPEarlMOHU3M).
I'mnoTe3a NOCTOAHHOTO CaMO3apOKIAEHHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxaenue sxM3HU U aCTPOOUOJIOT U

OcHoBHbIE JTanbl HEOPraHUYECKOU 3BOJIIOLUU. [ImanerapHas
(reonoruyeckasi) HBOJIOIMUS. XUMHUYECKas dBOJONMS. AOUOTeHHBIA CHUHTE3
OpraHn4YecKux BenlecTB H3 HeopraHnyeckux. Ombeir C. Mwuiepa u I'. HOpwu.
OO6pazoBanue mnoauMepoB u3 MoHOMepoB. KoanepBatHas runore3a A. U.
Omnapuna, TunoTe3a nepBuaHoOro Oynpona Jx. XonneliHa, reHeTHYeCKask TUIIOTe3a
I'. Ménnepa. PuGo3umbl (T. Yex) m rumoresa «mupa PHK» VY. I'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUctopus 3emmm m wmeroasl €€ wu3ydeHus. lIckomaemple OpraHudeckue
octatkd. ['eoxponosoruss u e€ wMeronpl. OTHOCUTENbHass U aOCOMIOTHAsS
reoXpoHoJIorus. ['eoxpoHoiornueckas mKaia: 30Hbl, 3Pbl, IEPUOBI, STIOXU.



Havanenbie sTanbl opraHM4eckod »HBOJONMU. [losiBIIEeHWE ©  3BOMIOLUA
NEPBBIX KIETOK. DBOJIOIUS MeTaboyin3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKH KaK aHaJIOr MEepPBbIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl 1 9yKapHuOTHI.

[Ipoucxoxnenne 3ykapuoT (CUMONOTeHe3). DBOIIOIIMOHHOE MMPOUCXOXKICHHE
BUpyCOB. [IpoucxokIeHHue MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHHE
OCHOBHBIX IPyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl ABOJIOLUMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bl
pacrenuid. Bpixox pacrenunn Ha cymy. [losiBieHWe CHOpPOBBIX pacCTEHUU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue LIBETKOBBIX
pacTEHUM.

OcCHOBHBIE 3Talbl 3BOJIONHUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. BeHpackas ¢ayna. KemOpuiickuii B3phIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpaoBbIe )KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwinil. [IpoucxoxaeHrue MICKONUTAOIMINX U
ntuil. [lpunnun kimroyeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
[M03BOHOYHBIMH )KUBOTHBIMU CYIIU.

PazButne ku3HM Ha 3emie MO 3paM U MepuojaM: apxeu, MpPOTEPO30il,
najgeo3oi, Me3030M, KaifHo30i. OOmas XapakTepucTuka KiIumara W
reOJIOTHYECKHUX TMpoueccoB. [losBIeHHE W pacUBET XAPAKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCIOBUS U BIUSHUE HA Ta30BbIM COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — SKOJOTMYECKHE KPHU3UCHI mpouwioro. [IpuunHel u
CIEACTBUS MAacCCOBBIX BbIMHUpaHHU. COBPEMEHHBIM IKOJIOTMYECKUH KpPHU3HUC, €ro
ocobenHoctu. [Ipobnema coxpanenus 6uopazHoodpaszusi Ha 3emIie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [IpuHiunel kraccudpukanum
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnayutanuanm, JI. [lacrep, 1. . Meunukos, A. H.
Omnapun, [Ix. Xongeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuiel u cxembl: «Cxema onbita @. Peauy, «Cxema omnbita JI. [Tactepa mo
M3YYECHUIO CaMO3apoKJeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanpl  HEOPraHWMYECKOW  3BOMIOLMM»,  «['€oOXpOoHOJOrmyeckas  mIKauan,
«HadanpHble 9Tanbl OPraHUYEcKon HBONMIOIUNY, «Cxema o0pa3oBaHUS JyKapUOT
nytéM cumOuoreresa», «Cucrema >XUBOM mnpuponb», «CTpoeHHe BUpPYCay,
«Apomopdo3sl  pacteHuit», «PuHnopuUTHE, «OIHOKIETOYHBIE BOJOPOCINY,
«MHuorokierounsie  Bopopocan», «Mxwm», «llanoporHukm», «lonoceMeHHBIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
mMupa», «Apomopdosbl KHUBOTHBIX», «lIpocteitmue», «KumeunonomoctHbiey,
«ITnockue YEpPBUY, «YneHUuCTOHOTHEY, «PwIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItumey», «Miekonuramomuey, «Pa3Buthe KU3HU B
apxeunckou spey», «Pa3BuTHe KU3HU B MPOTEPO3OUCKOMN Ipe», «Pa3BuTHE KU3HU B
[TAJIEO30MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuy pPACTEHHM Pa3IMYHBIX OTAEIOB, KOJUICKIIHH
HACEKOMBIX, BJIAXHbIE MpenapaTbl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJUIEKIIMH
WIJIOKOKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia IMTHUI[ W 3BEpeu,
KOJUICKIIUM OKAaMEHEJIOCTEM, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYEeCKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sabopatopnasi padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHunto abMOreHHOr0 CUHTE3a OPraHUYeCKUX COSAMHEHUN B
NEePBUYHON aTMochepey.

JlabGopaTtopnasi padora «/I3yyeHue M oOmHMcaHUE HCKOMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydyeHne 0COOEHHOCTEH CTPOCHUSI PaCTECHUI
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «/3yueHue ocOOEHHOCTEHW CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl u 3agaum anTponosoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBiieHHE TPEACTABICHUN O MPOUCXOXKJICHUM 4elIoBeKa. Penurunosnbie
B033peHUsl. COBpEMEHHbBIE HAYYHbIE TEOPUHU.

Cx0cTBO YenoBeKa € ) KMBOTHBIMU. CUCTEMATUUECKOE MOJIOKECHUE YETTOBEKA.
CBunerenbcTBa  CXOACTBA  YEJIOBEKA € JKUBOTHBIMHU:  CPaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3H0JI0r0-OMOXUMHUYECKHE,
noBegeHYeckre. OTIMYMS YeJIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOU
CHUCTEMBI.

JBrxymue cuiibl (pakTopbl) aHTPOIIOTEHE3a: OMOJIOTMYECKUE, COIHANIbHBIE.
CooTHolIeHHnEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIEC CTaJuu aHTporioreHe3a. PanHue uenoBekooOpa3Hble 00€3bSIHBI
(IPOKOHCYJIbI) U PaHHUE MMOHTUBI — OOIINE PEAKU YETOBEKOOOPa3HbIX 00€3bsSH U
IoAed. ABCTPAJIONIUTEKU — JIBYHOTHE IMPEIKHU JIIOAEH. Uen0BEK yMeblil, IIEpBbIE
W3TOTOBJICHUSA OPYyAuN Tpyda. UeloBeK MpsIMOXOISIIUNA U MEPBBIN BBIXOH JIFOACH
3a mnpenensl  Adpuku. YenmoBek reimenbOeprckuii  — oOmMHA  TpeaoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKAa Pa3yMHOTO. UeloBEK HEaHAEPTaIbCKUU
Kak BHJ JIIOJIEM XOJOJHOTO KimMmara. YenoBEeK pa3yMHbIM COBPEMEHHOrO THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a TpenenamMu AQpuku.
[TasieoreneTrka u NajeoOreHOMUKA.



DBOJIONUS COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBI OTOOp B MOIMYJISIITUSX
yeyioBeka. MyTalMoHHBIN Tiporiecc U nonaumopdusm. [lomynsuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «dPpQGeKT oCHOBATENs» B MOMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. lloHatue o pace. bonplime pacel: €BponeougHasd
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBaTOpHasbHAs),  MOHTOJOMIHAS
(a3uaTcko-amepukaHnckas). Bpemss u myTu pacceleHus 4YeloBeKa MO IUIaHEeTe.
EnuncrBo  uyenmoBeueckux — pac.  Haydnas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONIEeHHOCTh YENOBEKa K Pa3HbBIM YCJIOBHUSAM OKPY>KAOLIEH Cpenbl.
Bnusnue reorpaduueckoit cpeapl u Apeiida reHOB Ha Mopdoioruio U
(U3HOJIOTHIO YEIOBEKA.

MexaucuMiinHapabple  MeToJbl B (usuueckoil  (OMOIOTHYECKON)
AHTPOMOJIOTMU.  DBOJIOLIMOHHAS ~ AHTPOINOJOTHUS U MaJ€OaHTPOMOJIOTHS
YEJIOBEUYECKUX MOMYJISIUA. bruoconuanbHble MCCIENOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie KO3BOIOLMH OMOJIOTMYECKOTO M COLUATIBLHOTO B YEJIOBEKE.

JlemoHCcTpanuun

[Toptpersr: Y. lapsun, JI. JIuku, 4. 5. Poruackui, M. M. I'epacumos.

Tabnuuel u cxembl: «MeToJbl aHTPONIOJIOTUNY, «['0JTOBHOM MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biHb», «CKENeT 4YeloBeKa M CKeJeT IIMMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbDY, «JIBUXKYIIIUE CUITBI aHTPOTIOTEHE3a», « IBOJIOIIMOHHOE
IpEeBO  4eloBeKa», «ABcTpaionutek», «YenoBek ymenblid»y, «YenoBek
npsAMOXoadIniiy, «/leHnncoBckuii yenoek» «Heannepranbub», «KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITambl BOJIOLUHN YEIOBEKa», «Packl 4etoBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHENOCTeH, TpPeAMETOB MaTepualibHOU
KyJbTYpbl ~TPEAKOB 4YeJNOBEKa, penponykiuu (dororpaduu) KapTuH C
MU(DOIOTHYECKUMU U OUONEHCKUMU CIO)K€TaMU TPOUCXOXKJIEHUS YeJIOBEKa,
(doTorpaduu HaxoJI0K UCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeI0BEeKa, MOJEIIb
yeperna 4ejJoBEKa M 4eperna I[IMMIIaH3€, MOJENb KUCTH YEJIOBEKa U KHUCTH
IMMITaH3€, MOJEJH TOpCca MPEIKOB YEIOBEKa.

JlabopaTopnass pabGora «/3ydyeHue ocoOEHHOCTEH CTpOEHHUs CKeleTa
YeJIOBEKa, CBA3AHHBIX C MPSAMOXOKICHUEM.

IIpakTueckas padora «3ydeHne 3KOJIOTMYECKUX aJanTalui YEJIOBEKaY.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOIIEHHSIX OPraHU3MOB U
HAIOPTraHU3MEHHBIX CHCTEM € OKPY KaKIIel cpeaou

3apoxaeHre U pa3BuTue 3kojoruu B Tpyaax A. I'ymbonpara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMHU HAyKaMHU.



Metonpl 3kosoruu. llosieBble HaOMOIEHHA. DKCHEPUMEHTBHI B 3KOJIOTHMH:
OpUpoAHbBIE M JabopaTopHble. MojenupoBaHue B 3KOJOTUH. MOHHUTOPUHT
OKpY’Karolen cpeibl: JIOKAIbHBIN, PErHOHATBHBIN U TJI00JIHHBIM.

3HaYeHUE DOKOJIOTMYECKMX 3HAHMW JUI1  YeJOBEKa. JKOJIOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€M 4YeaoBedecTBa ¢ npupoaor. dopmupoBaHue
AKOJIOTHYECKOHN KyJIbTYpPbI U 3KOJIOTHUYECKON I'PAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

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

Tabnmuuel u cxembl: «Pasznensl skojgorum», «Metonbl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAKOLIEN CPEIBDY.

JlabGopaTopHas padora «3yuenue METOJ0B AKOJIOTUYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Dkonoruyeckue (PaKTopbl U 3aKOHOMEPHOCTH UX nercTBus. Kinaccudukanus
AKOJIOTHYECKUX (DAKTOPOB: A0MOTHYECKUE, OMOTHYECKHE, aHTPOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBHUS 3KoJoruueckux ¢akrtopoB. [IpaBmio muammyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOWOHTHBIE
OpraHU3MBI.

AOuoTtnueckue ¢akropel. CBeT Kak 3Kosoruueckuil ¢akrop. JlelictBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpAa HAa OPraHu3Mbl. DKOJOTHMYECKHE TPYIIIIbI
pacTeHHI M JKMBOTHBIX II0 OTHOILIEHHIO K cBeTy. CurHanbHas poJib CBETA.
DoTONEPUOaN3M.

Temneparypa kak skosorudeckuii ¢akrop. JleiictBue Temmneparypsl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skosnorudeckuil ¢akrop. I[lpucnocobnenus pacreHuid K
nojjiep>kanuio BogHoro Oananca. Knmaccudukanus pacTeHH MO OTHOIIEHUIO K
Bojie. [IpucnocoGnenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIIHAs, MOYBEHHAs,
rIyOMHHAasT  MOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKUE
O0COOEHHOCTH cpell OoOuTaHusi OpraHu3smMoB. IlpucnocoOneHus: OpraHu3MoB K
KU3HU B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue M BHyTpeHHUE puUTMBL. CyTOUHBIE U
roJu4yHble PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBHM KU3HU.

XKuznennsie Qopmer opranusmoB. llonstre o Ku3HeHHOW (dopme.
XKuznennsie Gopmbl pacTeHUM: AePEBbs, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEeHHbIE (OPMBI >KMUBOTHBIX: THUAPOOHUOHTHI,
reoOMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a >KU3HH.

buornyeckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJCHCTBUN:
KOHKYPEHIUs, XUIIHUYECTBO, cCUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHnuecTBO). HeTpoduueckue
B3auMojercTBus  (Tomuueckue,  (Gopudeckue, (pabpuyeckue).  3HaUeHHE
OMOTUYECKUX B3aUMOACUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
oOutanusd. [IpyHIMI KOHKYPEHTHOTO UCKIIOYEHHUS.

JdemoHcTpanuu

Tabnmuuel w cxeMbl: «Dxonoruueckue (aktope», «CBETOBOM CHEKTP,
«DKOJOTMYECKUE TPYMIbl KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TermioKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY, «DU3MOJOTHYECKHE aJanTaluu
KUBOTHBIX», «Cpeapl 0OWTaHUS OpPraHU3MOB», «bBHOIOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pacteHuit», <« KuzHeHHBbIE  (QOPMBI  KUBOTHBIXY,
«29KocucTeMa MHUPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
NUTaHus», «XumHudectBo», «llapasutusm», «Konkypenuus», «CumOnosy,
«KommeHcanuzmy.

O6opynoBanue: repbdapud pacTEHUW U >KUBOTHBIX, MPUCIOCOOIEHHBIX K
BIIMSHUIO Pa3UYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHI, CBETOIIOOMBBHIE, TEHEIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTeHHUs], repOapur U KOJJICKIIUU TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTUIl U 3BEpei, repOapuu
pacTeHul, OTHOCIIIMXCA K TUrpodguram, kcepoduram, mMe3opuram, KOMHATHbBIE
pacTeHusl JaHHBIX TPYII, KOJJIEKIIUH >KMBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpenax,
repbapuu U KOJUIGKIMH pACTEHUH M IKMBOTHBIX, OOJAJAIOIKUX dYepTaMu
NPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HHU, TepOapuu u
KOJUIEKIIUM PACTEHU M >KUBOTHBIX PA3IUYHBIX >KMU3HEHHBIX (DOpM, KOJIEKIHMH
KUBOTHBIX, YYACTBYIOIUX B PAa3JIMYHBIX OMOTHUECKUX B3aUMOACHCTBUSX.

JlaGopaTopHasi paGora «BEBIIBICHHE TMPHUCIIOCOOJICHUH OPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BbIsBICHHE TMPUCIOCOOJCHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPbI».

JlabopaTopnasi pa6ora «AHAaTOMHUYECKHE OCOOCHHOCTH PACTCHHHA W3
Pa3HBIX MECT OOMTAHUS.

Tema 8. IKo/10rusi BUA0B U MOIYJIAMH

OKOJIOTUYECKHE  XapaKTepUCTHUKW  mnonmyjsauumu.  [lomymsaums — Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOTHOCTH Cpelibl, (pu3ndecKkux 0aphepoB U
0COOEHHOCTEM OMOJIOrHH BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuuid. OCHOBHbIE TOKa3aTeaud NOMYJSUUU: YHUCIEHHOCTh, IIJIOTHOCTD,



BO3pAacTHasi M TMOJIOBasl CTPYKTypa, pPOKIAAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUSI.

DKkoJioruyeckasl CTpykrypa nonyssiiuu. OIlleHKa YUCICHHOCTH TOIMYJISIUU.
JluHaMuKa TOMYJSIUU W €€ peryisuus. bUoThyeckuil moTeHIWan MOMyJISIUH.
MopenupoBaHue qTuHaMHUKU nonyiasiuud. KpuBbeie pocTa YHCIEHHOCTH MOMYJISIIIUY.
KpuBble BbDKHMBaHUS. Perymnsius YUCIEHHOCTH MOMYJSLUUNA: poiib (HaKTOPOB,
3aBUCAIINX U HE 3aBUCSIIMNX OT IJIOTHOCTH. DKOJOTUUECKUE CTPATEruu BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYEecKO HuIIe Buaa. Mectoobutanue. MHoOromepHas
Mozenp dkojormdeckon Humm Jx.M. XarumHcona. Pasmepsl skonornueckon
Huiy. [ToTeHnnanbHas U peaTn30BaHHAas HUIIY.

Bun kak cucrema nomymsuuid. Apeansl BUIOB. BHUIBI M UX JKU3HCHHBIC
CTpaTeruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TOBEAEHUS W MUIpPAUMN >KUBOTHBIX. bHogornueckue
WHBA3UM Yy KEPOJIHBIX BUJIOB.

JlemoHCcTpanuun

[Toptper: k. 1. XaTunHCOH.

Tabmuuel M cxembl: «DKOJOTMYECKHE XApAKTEPUCTUKH  TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa  momyysiun», «Bo3pacTHble  mupamMuibl
nonyysiiun», «CKOPOCTh  3acelieHusi IMOBEPXHOCTH  3eMJIM  pa3InYHbIMU
opranuzMamMmny, «Mojeinb 3kosiorndaeckort Hummu [[x. M. Xatuunconay.

O6opynoBanue: repdapuu pacTeHHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopnass pabora  «lIpucnocoOieHus ceMssH  pacTeHHH K
PACCETICHUION.

Tema 9. Jkosnorust coodmecTB. IKOJIOrHYeCKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3M MeEXIy
OpraHu3MaMH B OMOIICHO3E.

OxocucrteMa kak oTkpbiTasi cucteMa (A. JIx. Tencnu). DyHKIMOHATLHbBIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu W ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B AKOCcHCcTeMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHbIE  TIOKa3aTelau  dKocucTteMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHUE MUPAMUIBI YHCEeTT, OMOMACCHI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HamnpapieHHbsie 3aKOHOMEpPHBIE CMEHBI CO00IIeCTB — cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUM W MX MPUYUHBL. AHTpPOINOTEHHbIE BO3JCHUCTBUS Ha
cykueccuu. Kimnmakcunoe cooOmiectBo. buopaznooOpasre 1 mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTU COOOIIIECTB.



[Ipupoanbie 3KOCUCTEMBL. JKOCUCHIEMbl 03€P U peK. DKocucmemvbl MOpeu U
OKeaHos8. IKocucmemvl MYHOP, 1eCO8, Cmeneli, NyCmbitb.

AHTpPOINIOTEHHBIE JKOCHUCTEMBI. Arpo3kocucTema. ArpoueHo3. Pazmnuwns
MEXIy aHTPOIIOTEHHBIMH W MIPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas
dbnopa u dayna. CuHaHTpOmHU3aIMs TOPOJCKOM ¢ayHbsl. buomornueckoe wu
X03SUCTBEHHOE 3HAYEHUE arPO3KOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBHI OPTaHU3MOB B
sKocucTeMax. Ponb Kackaonozo s@pgexma u 6udos-30upukamopos (Kirouesvlx
8U008) 6 hyHKYyuoHuposanuu sxocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXIY
CMEXHBIMU IKOCUCTEMAMHU. Y CTOUMYMBOCTh OPraHU3MOB, MOMYJISIUN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanusmol 8030elicmaus 3a2psA3HeHull PAa3HbIX Mmunoe Ha
CyOOp2aHU3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL ~ IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTom010THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX 3KOCHCTEM.

JdemoHcTpanuu
IToptpert: A. JIx. Tencnu.
Tabmuer  u  cxembl:  «CTpykTypa  OWoneHO3a»,  «IKocHCTeMa

IIMPOKOJIUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOWHOTO Jiecay, « DyHKIIMOHATbHbBIE
IPYIIbl OPTaHU3MOB B 3KOcCHCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAs MUPAMUJIA YUCEID,
«JKonoruyeckas nupamusia OMOMacchDy, «IKOJOTUYECKAs] MUpamMuaa SHEPTUn»,
«O0pazoBanue 6osotay, «llepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca MOcie
noxapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPTUU B arporeHo3er, «[Ipumepsl ypOosKkocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia MTHI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBapUyM KaK MOJIETh
KOCUCTEMBI.

IIpakTnyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi paGora «l3yueHune pazHOOOpa3uss MEJIKUX TOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKYpcHsl «IKCKYpCHsl B TUIIMYHBIA OMOTeorieHo3 (B AyOpaBy, Oepe3HsK,
SJIbHUK, Ha CYXO/I0JIbHBIN WU TOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKYypcusi «DKCKYpCHUsS B arpodKOCHUCTeMy (Ha TOJ€ WM B TEIIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obOmemnanerapHas o6ojouka 3eMIIHM, TJ€ CYIIECTBYET WIH
CyllecTBOBaja U3Hb. PazBuTue npejacrarieHuid o ouocdepe B Tpyaax J. 3rocca.



VYuenne B. U. Bepnaackoro o 6uochepe. O6mactu 6uocheps u e€ cocran. JKupoe
BelecTBO Onocdephl U ero PyHKIIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rJ1I00aJIbHOM 3KOocHCTEeMBl. J{nHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOT€OXMMHUYECKUE LMKIBI (YIJiepoa, a30Ta). PUTMUYHOCTH SIBICHUI
B Ouocdepe.

3oHanbHOCTE Ouocdeprl. [lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIIAHHbIC U IHUPOKOJIUCTBEHHBIE JIECa, CTEIH, CABAHHBI,
IIyCTBIHHM, TPOIIMYECKHUE JIECA, BBICOKOTOpbs. Kiimmar, pacTUTENbHBIN U )KUBOTHBIN
MUpP OMOMOB CYIIIH.

Crpykrypa 1 QyHKIIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHIIMANA U
onochepHbIX PyHKIU.

JemoHcTpanuu

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.

Tabmuner u cxembl: «['eochepnr 3emnn», «KpyroBopor azora B MPUPOAEY,
«KpyroBopoT yriepoga B mpupone», «KpyroBopor Kuciopojga B TPUPOJE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «Kinnmarnueckue
nosica 3emum», «Tynapay, «Taiiray, «CMmemanusid ecy, «IIMpOKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «Ilyctoinsy, « Tponnueckuil gecy.

O6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesnnoBek M oOKpy:Ka0IIas cpeaa

OKOJIOTUYECKHE KPU3UChI M WX MpPUYMHBL. Bo3aeilcTBue uYenoBeKa Ha
ouocdepy. 3arps3HeHue BO3AYyHMIHON cpenbl. OxpaHa BoO3ayXa. 3arpsi3HEHHE
BOJHOW cpeapl. OxpaHa BOJAHBIX pecypcoB. Pazpymenne mnousbl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHune KiuMara.

AHTpPONIOTEHHOE BO3JICMCTBUE HA PACTUTEIbHBIA U )KUBOTHBIN Mup. OXpaHa
PaCTUTENLHOTO W JKMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOHI.
Kpacubsie xnHuru. Ocobo oxpansembie npupoganbie Tepputopun (OOIIT).
Boranndeckue caipl U 300J10TMYECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUS YEIOBEYECTBA U IPUPOJBIL.
PanimonanpHO€  TPUPOJOMNOJIB30BAHME W COXpaHEHHWE  OMOJOTUYECKOTO
pazHooOpazust 3emnu. OOIIKME 3aKOHOMEPHOCTH TI00ANBHBIX HSKOJOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa B €T0 BEPOATHBIE TTOCIIECTBUS.

Pa3zButne METOJIOB MOHUTOPUHIA pa3BUTHUS ONACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmocnocoonou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcui.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowjue O00CmMyn K
uHgopmayuu no CcoCMoAHUI0 OMOENbHLIX U008 U dKkocucmem. (OcHOBbl



sKopeadburnumayuu dKocucmem U cnocob6os 00pvOLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyrkyusa mopckux u HazemMHuLX IKOCUCTNEM.

JdemoHncTpanuu

Tabmuupl u  cxembl:  «3arpsi3HeHHE  atMocepb»,  «3arpsi3HEHHE
ruapocdeps», «3arpsisHeHue mouBby, «llapaukoBeiii  Apdext», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY, «MOAEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpaguu OxpaHsSEMbIX pPaCTeHHM W >KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanun, KpacHol KHATH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0oOyJaromuMHUCs TPOrpaMM CpeaHero oO0Imiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METanpeaMETHBIC U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOSHHUS MPOrpaMMBbI IO OUOJIOTUU
BBIJICJICHBI CIEAYIOIIME COCTABISIONINE: OCO3HAHUE OOYYalOIIUMUCS POCCHUICKON
IPAXKIAHCKON HIEHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMPENCIICHUIO, Haiuuue Mmomusayuu K OOy4YeHHIO  OHOJIOTHH,
yeneHanpasiennoe pazeumiue BHYTPEHHUX YOEKIACHUN JIMYHOCTH HA OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUUYECKUX TPAIULIMI pPa3BUTHSL OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA I[IEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMHU, TMPUCYIIUMUA CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUsl, Haluyue  HNpPaABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbl, CHOCOOHOCMU CMA8UmMb TN U CTPOUTH KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTPAMMBI 10 OMOJOTUU JOCTUTAIOTCS
B EIMHCTBE YYCOHOM U BOCIUTATEIBHOM JEATEIbHOCTM B COOTBETCTBHHU C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLIUOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUA, PA3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIIOBEKY TPyJa U CTapIIeMy MOKOJCHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONICHWS] K KYJIbTYpPHOMY HACICAWIO H
TPpaAULMSAIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie U
OKpYyXaroulen cpene.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS YueOHOTro mpenmeTra «buomaorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHONW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YyOEXICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACHIMPEHUE >KU3ZHEHHOIO
OMbITA U OMbITAa ACSATEILHOCTH B MPOIIECCE peaau3allid OCHOBHBIX HaIPaBIICHUM
BOCIIUTATEILHOU IESITENHHOCTH, B TOM YKCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKM 00YyYaIOIIEeTroCcsl KaKk akKkTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOIO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA M MIPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESITEIBHOCTH MIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUYEOHBIX M MO3HABATEIbHBIX 3aJ]a4, BBHITOJIHEHHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€

YMEHHUE YUUTHIBATh B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSIMHU, KYJIbTYPHBIMU 1IEHHOCTSIMU U
COIMATIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBIX, TO3HABaTEIbHBIX M MCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIMOHEHTOB IMpU OOCYXJIEHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPHKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(hopMUPOBAHHOCTH POCCUHCKOU IPaXIaHCKON UJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApOJy, UyBCTBa OTBETCTBEHHOCTU IMEpe.
Ponunou, ropmoctu 3a cBoW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
IPOILJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHE K MIPUPOHOMY HACJICAUIO U MTaMsITHUKAM MPUPOJIbI,
JNOCTHKEeHUsAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUAX, TPY/IIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHHUE W
pa3BUTHE OWOJOTUH, TOHMMAHHUS 3HAYEHUs OWOJIOTMM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBa;

uaeiiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy’)K€HUIO M 3amure OtedecTsa,
OTBETCTBEHHOCThH 3a €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMNCKOIO HApO/Ia;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO OYyAyIIErO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPUHATHS LEHHOCTEM CEMEWHOM JKM3HHM B COOTBETCTBUU C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTIO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHU;

MOHUMAaHHE 3MOLIMOHAIIBHOTO BO3/IEUCTBUS JKUBOU NPUPOBI U €€ LIECHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
IPOSIBISATH KAUECTBA TBOPUYECKOW JIMYHOCTH;

5) ¢usuyeckoro BocnuTanusi, GOpMHPOBAHMS KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0J1IArONOJIYyYUs:

MOHMMAHUE W peaju3anus 370pOBOTO U 0Oe30macHoro obpasza >KU3HH
(3mopoBOoe  TUTaHUE, COOJIOJIGHUE TUTHEHUYECKUX TMpaBUI W HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAW M OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHHE UEHHOCTH TMpPaBUJI HWHIUMBUAYAIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIOJIEH;

OCO3HAHUE TMOCIEICTBUI U HEMPUATUSI BPEAHBIX NMPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0JIIO0HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO AESTEIbHOCTB;

HMHTEpeC K pa3iMuHbIM cdepam mpodeccuoHaIbHON AesATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud | Pean30BbIBATH
COOCTBEHHBIC KU3HECHHBIE TUIAHBL;

TOTOBHOCTh W CIHOCOOHOCTH K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
NPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JI€CO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKOW KYyJIBTYphl: MPUOOPETEHHUE OIbITa
IJITAHUPOBAHUSI TIOCTYNKOB U OLEHKM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYIKalOIIEH CPEbI;

OCO3HaHHME TJI00ATBHOTO XapakTepa JKOJIOTMYECKHX MpoOJjeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCHOJIB30BaTh MPUOOpETaeMble NpPU U3YYEHUH OUOJIOTHH
3HaHWS W YyMEHHUS TIPU PEIICHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
NPUPOAOIIONIb30BaHUEM  (COOJIIOICHHE  MpaBWJI  TOBEJIEHUA B MPHUPOJE,
HaIlpaBJICHHBIX Ha COXpaHEHHWE pABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCUCTEM, Orocdepsl);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIINX BpEd  OKPYKAIOIIEH
OPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATh HEOJIArOMPUSTHBIE SKOJIOTHMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHHUS, IKOJIOIMYECKOU KYJIbTYpHI,
OIbITa NEATENBHOCTH DKOJIOTHYECKOM HaIPABJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOW, KOMMYHUKATUBHOU U COLIMATIBHOU
MIPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN IEATEIBHOCTH IKOJIOTHUYECKOM
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKW M OOIIECTBEHHOW NMPAKTHKW, OCHOBAHHOI'O Ha JHUAJIOre
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOM M YUTATEJIBCKOM KYJBTYpbl Kak CpEICTBa
B3aUMOJICUCTBUS MEXY JIIOAbMU U MO3HAHUS MUPA;

MOHMMAaHUE crneuduKd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJih B
(GOopMUPOBAHHUN PALMOHATIBHOTO HAYYHOTO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpPEICTaBICHUs 00 OKpYyXKarolleM MHpEe Kak O €AMHCTBE MPUPOJbl, YEIOBEKA U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodiieM
COXpaHEHUs IPUPOAHOTO PABHOBECHS;

yOEeXKAEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIi COBPEMEHHOW LMBHIM3ALINU:
o0ecrieyeHuss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh pPECypcHble  MpOOJIEMbl  Pa3BUTHS
YeJIOBEYECTBA, TOMCKA MyTEeH BBIXOJa U3 INI00ANIBHBIX 3KOJIOTMYECKUX MPOOIeM U
o0ecrieyeHusi Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pallOHAJIbHOMY
UCMOJIb30BAaHUIO IPUPOJIHBIX PECYPCOB U (OPMUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTMYECKUX 3HAHMM B LEJAX
NOBBILICHHUSI OO0IIEeH KyJbTypbl, €CTECTBEHHO-Hay4HOH T'PaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIMOHAJIBHOW I'PaMOTHOCTH oOyuarolmuxcs, GopMupyeMoi
MIpU U3y4YEeHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMble 3HaHUS JUIs aHalu3a M
OOBSICHEHMSI SIBJICHUM OKpPY)KAIOIIEro MUpPa U MPOUCXOAAIIUX B HEM M3MEHEHMI,
yMEHHUE JieaTh OOOCHOBAHHbBIE 3aKJIOUEHHS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYUYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus: IpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIINSAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JEesATENbHOCTH, TOTOBHOCTb OCYILIECTBIATH
MIPOEKTHYIO U MCCIIEOBATENbCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMpPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HaHMW MO OHOJIOTHU B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHble pe3ybTaThl OCBOCHMS yueOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMble IS (OPMUPOBAHMS MHUPOBO33PEHUS OOyHArOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC TOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIHs, SIBICHUE, MPOIIECC,
cucTeMa, HayuHbId (PakT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
WCCIeIOBaHWe,  HAOMIOIEHWE, W3MEpPEHUE, OKCIEPUMEHT U JpYTHe);
yHUBEpCaJbHbIC Yy4yeOHbIE JelicTBHs (TIO3HABaTEIbHBIE, KOMMYHHUKAaTHBHBIE,

PEryJIATUBHBIE), obecrieunBaroIIne dbopmupoBaHue (GYHKIIMOHAIBHOM
IPAMOTHOCTH W  COLMAJIBHOM KOMIETEHIMU OOyYarolmuxcs; CIOCOOHOCTh
00yJaroIIIXcsl WCITOJIB30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHUYECKNE 3HAHHWS W  YHUBEpPCaJIbHbIE y4eOHbIE JIEUCTBHUS B
MO3HABATEIHLHOMN U COLMATIBLHON MpPaKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanusi y oOyuatomierocss OyayT cQOpPMHUpPOBaHBI [O3HABATEIIbHBIC
YHUBEpCaIbHbIC YUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHbBIE
NCHCTBUS, PETYISITUBHbIE YHHUBEpCalbHbIE Y4YeOHbIE JIEWCTBUS, COBMECTHAs
TCSATEIBHOCTb.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEr0 OOIIeTro
o0pa30BaHus JTOJKHBI OTPaXKaTh:

OBaanenue YHHBepCaJIbHbIMHU yueOHBIMU NMO3HABATEIbHBIMHU
NefiCTBUSIMHU:

1) 6a3oBbI€e JIOTHYECKHE e CTBHUS:

CaMOCTOATENFHO  (QOPMYJNIHMpPOBATH W aKTyalIM3UpoBaTh  Mpobiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTHUYECKOTO MBITUICHHSI
(amanuza, cUHTE3a, CpaBHEHHUS, KiIacCU(pUKAINK, 0000IIEHNs), PAaCKPHIBATh CMBICI
OMOJIOTUYECKUX TMOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATH
CBSI3M C JIPYTUMHU MOHSATUSIMH);

OTIPENENITh TETH JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH HX
TOCTHKEHUS, COOTHOCUTH PE3YJIBTATHI ACSITCIIbHOCTH C TIOCTABIICHHBIMU TEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIsl 0OBSICHEHUS (PaKTOB M SIBJICHUM
KUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PacCCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHSITh CXEMHO-MO/ICJIbHbIE cpencrtea Ui MIPe/ICTaBIICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMBIX OHMOJIOTMYECKUX OOBEKTax, a



TAaKK€  NPOTHUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIeMbl ¢ YYETOM aHaIM3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD, OLIECHUBATh COOTBETCTBHE PE3YJIbTAaTOB
LeJIIM, OLIEHUBATh PUCKH MOCIEICTBUHN J€ATEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBHSIX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe McCIe0BaATEIbCKHE 1eHCTBHSA:

BJIQJIETh HABBIKAMH YUEOHO-UCCIEA0BATEIbCKOM U IPOEKTHOU JI€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus NpoOiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PEHIEHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUJbl JESITEIBHOCTH IO MOJYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETalHH, NPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTYalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX M COIUAIbHBIX TPOEKTOB;

(GopMUpOBaTh HAYUYHBIM TUI MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh [IPUUMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh APTYMEHTHl HJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE PpEIICHHS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLICHUBATh NPHUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHbIN TOUCK MepeHoca CPEeACTB M CIOco00B
JEeMCTBUSI B IPOPECCUOHANBHYIO CPELY;

YMETh MEPEHOCHUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO O00JacTh
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAJiaraTb OpUrHHAJIbHbIE MOAXOJbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanmein:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUHHUKAX MH(OpMaIUU (TeKCTe y4eOHOTro
nocoOus, Hay4yHO-NOIYJAPHOW JUTEepaType, OMOJOIMYECKUX CJIOBapsX H
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIM3UpOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM TIPEICTABICHUS, KPUTUIECKU OIEHUBATH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GhOpMyIUPOBATh 3alpPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE U
otbope Ouonorndeckoil mHMOpMalnKu, HEOOXOIUMOM JJIsl BHIMOJHEHUSI YU4€OHBIX
3azay;

NpUOOpETaTh OMNBIT MCIOJIb30BaHUS HMHPOPMAUMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO HCITOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  TPEACTaBICHUS
Oouosiornyeckor nHGopMaruu (Cxemsbl, rpaduKy, TAarpaMMBbl, TaOJIUIIbI, PUCYHKH
H Jpyroe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ononornyeckor HWHPOpPMANUCH: TPUMEHATh XUMHUYECKHE, (U3UUYECKUE W
MaTEeMaTUYEeCKUE 3HAKW U CUMBOJIBI, (OpMYJIbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCTIONB30BaTh W TpeoOpa3oBhIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJeTh  HABBIKAMHM  pAacloO3HaBaHWA W 3amuThl  WH)OpMaIuwy,
MHGOPMAIIMOHHON 0€30MaCHOCTH JTIMYHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

1) oOmenme:

OCYIIECTBISATH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS IpEaiaracMou
3a/lay, YIYUTHIBATh MHTEPECHI W COTJIIACOBAHHOCTH IMO3UIMHA JAPYTHX yYaCTHUKOB
JMaJIora Uil JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeacTBa OOIIEHHUs, I[OHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMATYATHh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aWMOJICHCTBUS, TTOHUMATh
HaAMEPEHUS JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECeTHUKY
U B KOPpEKTHOU popme hopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas JAesiTeJIbHOCTD:

MMOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUIYaIbHOU
paboOTHI MPU PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aUMOJICHCTBUSA MPU PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKY M METOJIbI COBMECTHBIX IEHCTBUN C YYETOM OOIIUX
MHTEPECOB M BOBMOXHOCTEH Ka)I0TO YieHa KOJUICKTHBA,



IIPUHUMAaTh LEJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIIATH IUIaH JCHCTBHIA,
pacnpenensiTh poiad € YYETOM MHEHHMM Y4YaCTHHUKOB, OOCYXJaThb pe3yiabTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJAa W KAXKIOTO YYaCTHUKA KOMaHAbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHMBaTh HWJEU C TMO3ULUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHBHOE CTPAaTErMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATHBHBIM.

OgyaieHUe YHUBEPCAJIbHBIMH PeryJssTHBHBIMH JeHCTBUSIMMU:

1) camoopranusauus:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS IS BBIABIECHUS MNpoOJIeM U HX
pEIIeHHS B )KM3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOLICHHUIO K KUBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NESITENIbHOCTh, BBISBISATH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJjadyu B 00pa3oBaTEIbLHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAH pPELIEeHUS NOpobiieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTEHU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh paMKH YYEOHOIO MPeAMETa HAa OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAHMIMH B
pa3HBIX O00JIACTAX 3HAHUN, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYpPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAallMsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJIeTh  HABbIKAMM  TO3HABaTEJIbHOM  peQuIeKCMM  KaKk  OCO3HaHHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHM, MCHOJb30BaTh MPUEMBI peQIIEKCUU ISl OLEHKU CUTyalHuH, BbIOOpA
BEPHOT'0 PELIEHUS;

yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPHUHUMATh PELICHUS IO HX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAJIU3€ pPE3yJbTaToOB
NESATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHThl APYTMX I@PU AaHAIU3€ pPEe3yJbTaToOB
NESATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP € MO3ULIUU JPYTOro YeIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHMSI COJEP)KaHUS YYEOHOro MpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPUECHTHUPOBAHBI Ha OO0ECIECUCHHE
npopuiabHOro  o0ydyeHust — oOywaromuxcs — Oumosormu. OHHM  BKIIOYAIOT:
cnerupuyeckue s OMOIIOTUM HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETALMH U MPEeoOpa30oBaHUIO 3HAHUM, BUIBI ACSATEIBHOCTU IO
MOJTYYE€HHUIO HOBBIX 3HAHUW U UX NMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKKE B
pEaNbHBIX XU3HEHHBIX cuTyauusx. [IpenmeTHble pe3ynabTaThl MPEICTABICHBI MO
roJaM U3y4eHUs.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 10
KJacce JTOMKHBI OTPaXXaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWUU €CTECTBEHHO-HAYYHON KApTHUHBI MHUpA, B
NO3HAHWU  3aKOHOB TPUPOABI W  PEHICHHH NpoOJieM  paldOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOH OHOJIOTMYECKMX 3HAaHHWH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraromye OuOJIOTHYEeCKUEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIiu3M, TOMEOCTa3, CaMOpPETyJISIus, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xknerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacieAcTBeHHocTH T. Moprana), yuyenus (H. V. BaBunoBa — o 1eHTpax
MHOrooOpa3usi ¥ TMPOUCXOXKACHUS  KYJIbTYpPHBIX  pAacTeHUM),  3aKOHBI
(eamHOOOpa3Ksi MOTOMKOB IEPBOrO MOKOJICHHS, PACIICIUICHHS, YACTOTHI TaMeT,
HE3aBUCUMOro HacienoBaHuss [. MeHnaens, TOMOJIOTMYECKUX PSIIOB B
HacCJICACTBEHHOH U3MEHUYUBOCTH H. . Bagunoga), MIPUHIIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIAJICHUE OCHOBHBIMM METOJIAMU HAYYHOIO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEPEHHE,
HaOJI0/IeHHUE, SKCIIEPUMEHT);



YMEHHE BBIACIATh CYLUIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M YEIOBEKA, CTPOSHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHUl, >XUBOTHBIX, YEJOBEKAa, TMPOILECCOB KU3HEIEATEIHHOCTH,
MNPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX U Y€JIOBEKa, OMOJIOrMYECKUX
IIPOIIECCOB: OOMEHa BeIIeCTB (MeTaboJIM3M), TIpEBpaIlleHrs SHEPrur, OpOKEHHUS,
aBTOTPO(HOIO U reTepoTpoPHOro TUIOB MUTAHUSA, (POTOCMHTE3A U XEMOCHUHTE3a,
MHUTO3a, M€H03a, raMeTOreHe3a, IMOPUOTreHe3a, MOCTIMOPUOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHUS,  WHIUBUAYAJIbHOTO  pa3BUTHS  opraHu3ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3KCa, UCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIy OpraHOMIaMH KIETKH U HX
GYHKIUSMHE, CTPOEGHHEM KJIETOK pa3HbIX TKaHeM W uX (QYHKUUAMH, MEXKITY
OpraHaMd U CHCT€MaM{ OpraHOB Yy pPAaCTeHUM, >KMBOTHBIX M YEJIOBEKa U UX
GYyHKUHUSIMH, MEXKIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITaraMmu
oOMeHa BeIIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKJIOB OPTraHU3MOB,
TanaMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (DEHOTUIIOM, (PEHOTHUIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHUE BBISIBISITH OTJIMUUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHUi, )KUBOTHBIX U YEIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY Ui J0Ka3aTeIbCTBA POJICTBA OPTaHHW3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peniath OMOIIOTUYECKUE 3a]]a4d, BBISBISATh IPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMU OMOIOTHYECKUMU MPOIIECCAMU U SBIICHUSMU, I€TaTh
BBIBO/IbI U TPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINONHATH JA0OpPATOPHBIE U MPAKTHYECKUE pabOThI, COONIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh TUIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GOopMyIupys Lejdb HCCIEJOBAHMS, AaHAJIU3UPOBATH IOJyUYECHHBIE
pE3yNbTaThl U I€NIaTh BHIBOBL;

YMEHHME Y4YacTBOBaTh B y4EOHO-HUCCIIEIOBATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TNPEACTABIATh  MOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHUYECKHUX

KOH(EepeHITUAX;
YMEHUE OIICHWBATh JTUYECKHE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B
obmacth  OWONOTMM W MEIWIMUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOZIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3J[aHHWE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHUE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oymyrmieidl mpodeccruoHambHOM
JESTENBHOCTA B 00JIaCTH OMOJIOTMH, MEIUIIMHBI, OMOTEXHOJOTUU, BETEPUHAPUH,
CEJIbCKOTO XO034iCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIayOasTh MO3HABATEIbHBIM
MHTEPEC, HAIIPaBJIEHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MPOPECCUu U
OpOJODKEHHE OHOJIOTHYECKOro 00pa3oBaHUS B OpPraHM3alUsIX CpPEIHEro
po(ecCUOHAIBLHOTO U BBICIIET0 00pa30BaHUsl.

[IpeameTHble pe3ysbTaThl OCBOECHUSA yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAaHUM O MECT€ W POJH OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHBl MHpa, B TO3HAHWW 3aKOHOB TPUPOJBI M PEIICHUH HKOJIOTUYECKUX
npoOJeM YeloBEeYecTBa, a TAakK€ B PEIIEHHWH BOINPOCOB PalMOHAIBHOTO
PUPOIOTIOIB30BaHUS, U B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOLICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJEC POCCUMCKUX U 3apyOEeKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTUH;

YMEHHUE BIIAJIETh CUCTEMOM OHOJOTMYECKHX 3HAHUM, KOTOpas BKIKOYAET
ONpeAeNeHUs] U TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIAraloMUX OHOJIOTHUYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OMOJIOTHYECKUE TEOpUHU
(aBomonronHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 myTsx U HamnpaBJIeHUsX 3Bosronuu, B.1. Bepuanckoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus k. Xapau u B. BaiinOGepra,
3apoabiieBoro cxoacrea K. M. bopa), nmpaBuna (Munumyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMuibl 3HEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHUE  BJIQJ€Th  OCHOBHBIMM  METOJAaMH  HAyYHOTO  TIO3HAHUS,
UCIIOJIb3YEMbIMU B OMOJIOTMYECKUX HCCIIEIOBAHUSAX )KUBBIX 00BEKTOB M 3KOCHCTEM
(omucaHue, u3MepeHue, HaOMIOJeHHe, SKCIEPUMEHT), CIOCOO0aMU BBISIBICHHUS M
OLIEHKH aHTPOIOTEHHBIX U3MEHEHUI B MPUPOJIE;

YMEHHE BBIJIENSATh CYLIECTBEHHbIE NPHU3HAKU: BHJIOB, OMOI€OLEHO30B,
APKOCUCTEM M Ouocdepbl, CTAOMIM3UPYIOLIETO, ABIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJITONaTPUYECKOro u CUMITIaTPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS JBIKYIINX CHJI 3BOJIOLMU HAa TEHO(POH MOMYJISIUH,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHMsI, YepeloBaHus HalpaBiIeHUI
HBOJIIOIUH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aUMOCBA3M MEXAY MPOIECCaMU HBOJIIOLUH,
ABWDKYIIMMH CHUJIAMH aHTPOIOTEHE3a, KOMIIOHEHTAMH Pa3IMYHBIX 3KOCHCTEM H
MPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENbHBIE  NPU3HAKU  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpefie OOUTaHMs, a0MOTHYECKUX M OMOTHYECKUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBS3€d  OpraHM3MoB B  COOOLIECTBaXx,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CHMBOJIUKY JUIsI JOKAa3aTeNbCTBA POJACTBA OPTAaHM3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpeibl OOUTaHUs, €TUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPaHEHHs MHOrooOpasusi BHJIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MIPUPOIBI M YEIOBEUYECTBA,

YMEHHE periatb OMOIIOTUYECKUE 3a]]a4l, BBISIBISATh TPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXAY UCCIIETyeMbIMU OUOJIOTMYECKUMU MPOLIECCAaMU U SBJICHUSMU, J€IaTh
BBIBOJIBI ¥ TIPOTHO3bI HA OCHOBAHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMONHATh JTA0OPATOPHBIE U NPAKTUYECKHE paboOThl, COONIIOAATH
MpaBuiia pu padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMYIUpPYs 1eJb KCCIEIOBaHUS, aHATU3UPOBATH IOTYUYEHHBIE
pe3yNbTaThl U AENATh BBIBOJIBL;

YMEHHME Y4YacTBOBaTh B Yy4EOHO-HUCCIIEIOBATENIbCKON paboTe Mo OMOJIOrHuH,
HKOJIOTUM W MEITUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  MPENCTaBISATH  TOJYyYEHHbIE  pe3yJbTaThl HA  YYCHUYECKHUX
KOH(epeHIHUsX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HHU, YEIOBEKA
U YEeJOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBHUIX U CIOCO0aX MpelOoTBpalCHHUS
r1o00aabHbIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccruoHanbHON
AESITENFHOCTU B 00JIaCTH OMOJIOTHH, SKOJIOTHH, IPUPOAOIOIH30BaHNUs, MEAUIINHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOrO XO34WCTBa, MHILEBOM
IIPOMBIIUIEHHOCTH, YTIyONsATh TO3HABAaTEIbHBIM WHTEpEC, HaIpaBiICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH mpodeccun ©  MPOJOIDKEHHUE
OMOIOrHUECKOTO 00pa30BaHUsl B OPraHM3AIMIX CPEAHETO MPO(ECCHOHATHFHOTO H
BBICIIIET0 0Opa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosamnvecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t KonTposabHbI IIpakTH4eckue
NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
e padoThlI padoThI
pecypcsbl
bu6morexa [JOK
1 buosorust kak Hayka 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
2 JKuBbIe CUCTEMBI U UX U3yYECHUE 2 https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
3 buonorus knetku 2 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 XuMuyecKass OpraHu3anus KIETKH 10 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
5 Crpoenne u QyHKIUN KIETKH 8 https://m.edsoo.ru/7f41¢292
OOMeH BelecTB U MpeBpalleHHe YSHEPTUU bubnnorexa LIOK
6 9 https://m.edsoo.ru/7f41¢292
B KJIETKE
Hacnencreennas uapopmarus u Bubanorexa [IOK
7 ) 9 https://m.edsoo.ru/7f41¢292
peanuzanus e€ B KJIETKe
bu6mmoreka [JOK
8 JKn3HEHHBIN UK KIICTKH 6 https:/m.edsoo.ru/7f41¢292




bu6mmoreka [IOK

[NPOTPAMME

9 Crpoenue u QyHKIMM OPraHUu3MOB 17 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
10 Pa3zmHOXeHHME U pa3BUTHE OPTrAaHU3MOB 8 https://m.edsoo.ru/7f41¢292
I'eneTnka — HayKa O HACIEACTBEHHOCTH U Bubmmorexa IIOK
11 2 https://m.edsoo.ru/7f41¢292
M3MEHUYHUBOCTHU OPTaHU3MOB
bu6mmoreka [{OK
12 3aKOHOMEPHOCTH HACJIeICTBEHHOCTH 10 https://m.edsoo.ru/7f41¢292
Bbu6mmoreka [JOK
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
14 ['eneTuka yenoBeka 3 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
15 Cenexkuust OpraHu3MoB 4 https://m.edsoo.ru/7f41¢292
buorexHomorus u cCHHTETUYECKAast Bubmaorexa [IOK
16 4 https://m.edsoo.ru/7f41¢292
Oounosorus https://n
bu6mmoreka [IOK
17 PesepBHOE BpeMs 1 https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 102 13




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrtpoubnbie | IIpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| 3apoKIEHNE U Pa3BUTHE 3BOIIOLMOHHBIX 4 bubnmoreka [IOK
MPEeACTaBICHUI B OMOJIOTUH https://m.edsoo.ru/7f41cc74
Bbu6nuoreka [JOK
2 M & 14 2
HKPOIBOTIOLHA 1 €€ PesyIIbTaThI https://m.edsoo.ru/7f41cc74
3 MaxkposBoionus u € pe3yJIbTaThl 6 bubmorexa HOK
p 1 pe3y https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15 bub6nuorexa [IOK
3emie ’ https://m.edsoo.ru/7f41cc74
5 IIpoucxoxaeHue YenoBeKka — aHTPOIIOreHE3 10 1 bubmotera [IOK
p a P https://m.edsoo.ru/7f41cc74
DKOJIOTHSI — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHH3MOB M HaJIOPTaHU3MEHHBIX CHCTEM 3 0.5 bubmotera [IOK
p . /1op N ’ https://m.edsoo.ru/7f41cc74
C OKpYy>Karolen cpeaon
bu6nuorexa [JOK
7 0] o 9 1.5
PrafiH3MBI H CpE/ia OOUTAHIA https://m.edsoo.ru/7f41cc74
bubmnoreka [HOK
8 2 i 9 0.5
KOJIOTHA BUJIOB M HOTY ALK https://m.edsoo.ru/7f41cc74
9 DKoJiorus cooOmecTB. DKOIOTHIYECKUE 12 0.5 bubmnoreka [IOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bubnnoreka [IOK
10 buocdepa — rmobanpHas 3KocucTeMa 6
mocgepa — rodankHas sKocucTeM https://m.edsoo.ru/7f41cc74
11 UYenosek u OKpyXkaromas cpeia 6 bubnnorexa [HOK




https://m.edsoo.ru/7f41cc74

12

PesepBHOE Bpems

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

102

7.5




IHOYPOYHOE INIAHUPOBAHMUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE
nudposbie
Ne i/t Tema ypoka KouTpoabHbI IIpakTu4yeckue op
Bcero o0pa3oBaTe/ibHbIE
e padoThblI padoThI
pecypchl
bu6mmoreka [IOK
buonorus kak KOMILJIEKCHAsI HAyKa U KaKk
1 5 1 https://m.edsoo.ru/863e6122
HacTh COBpEMEHHOTO obtiecTna https://m.edsoo.ru/863e632a
bu6mmoreka [JOK
2 JKuBble cUCTEMBI U UX CBOMCTBA 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
bu6mmoreka [IOK
3 YpoBHEBas OpraHu3aIvs >KUBbIX CUCTEM 1 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
bu6nuorexa [JOK
Wcropust OTKPHITHS U U3YUYCHUS KICTKH.
4 K eTotHaL TeODIs 1 https://m.edsoo.ru/863e6122
p https://m.edsoo.ru/863e632a
MeToabl MOJIEKYJIIPHON U KJIETOYHOMN
ounomnoruu. [IpakTrueckas pabota
5 «3yueHre METO10B KJIETOYHOU OMOJIOTUI | 0.5 bubmuorexa [JOK
(xpomatorpadusi, snexTpodopes, ’ https://m.edsoo.ru/863e6122
nuddepeHnraibHoe eHTPUGYyTUPOBAHUE,
ITLIP)»
6 XHUMHUYECKUH COCTAB KIIETKU 1 bubmmorexa [JOK
https://m.edsoo.ru/863e674¢
7 MuHepanbHbIe BEIIECTBA KIETKH, UX 1 bubnnorexa [JOK
OunoJoruyecKas poib https://m.edsoo.ru/863e674e




OpraHu4ecKre BelecTBa KICTKH — OCJIKH.
JlaGopaTtopHas pabora «O0Hapy)KeHHE

bu6mmoreka [JOK

8 0.5
OEJIKOB C IIOMOIIBI0 KAUECTBEHHBIX https://m.edsoo.ru/863e6b72
peaxuii»
9 CaoiicTBa, Knaccudukanus U GyHKIUNA bubnuorexa [JOK
0enKoB https:/m.edsoo0.ru/863e6b72
10 Oprannuecke BenecTBa KIETKH — bubnnoreka [JOK
YIJIEBOBI https://m.eds00.ru/863e6870
1 Oprannueckue BEeUIecTBa KIETKH — bubnnorexa [JOK
JIATINIBI https://m.edso00.ru/863e6870
Hyxneunnossie kucnotsl. JJHK n PHK.
12 JlaboparopHas pabota «lccnenoBanue 0.5 bub6nuoreka [IOK
HYKJIEMHOBBIX KHCJIOT, BBIAEIIEHHBIX U3 ) https://m.edsoo.ru/863e6d5¢
KJIETOK Pa3JIUYHBbIX OPraHU3MOBY
13 Crtpoenue u pynkiuu ATO. Jlpyrue bubnnorexa [JOK
Hykieosuarpudocharer (HTD) https://m.edsoo.ru/863e6d5¢c
CexBenupoBanue JJHK. Metosbl Bubmorexa OK
14 https://m.eds00.ru/863e6f0
TE€HOMUKH, TPAHCKPUIITOMUKH, TPOTEOMHUKHI https://m.edsoo rw/863¢71 6¢
bu6mmoreka [{OK
15 M i1 6
CTOABL CTPYKTYPHOH OHOTOTHH https://m.edsoo.ru/863e6122
bu6mmoreka [IOK
16 Tunel knerok. [Ipokapuorrueckas KieTka https://m.edso00.ru/863e6f0
https://m.edsoo.ru/863e716¢
CrpoeHue 3yKapuoTH4eCKOU KIIETKH. bubnnorexa [JOK
17 [Tpaktuueckas pabora «/3yueHue cBoicTB 0.5 https://m.edsoo.ru/863e6f0
KJIETOYHOW MeMOpaHbI» https://m.edsoo.ru/863e716¢
18 IToBepXHOCTHBIN annapar KIeTK!




OnHoMeMOpaHHbIE OPTaHOUIBI KIIETKH.
[IpakTruueckas padota «M3yuenue

Bbu6nuoreka [JOK

19 0.5 https://m.edso00.ru/863e6ff0
JBUKEHUS LIUTOILIa3MbI B PACTUTENIbHBIX htths://m.edsoo ru/363¢7 16
KJIETKaX»
[ToryaBTOHOMHBIE OPTAaHOUIBI KIIETKHU:
bu6mmoreka [IOK
MUTOXOHJIpHH, Tu1acTubl. JlabopaTopHas
20 paGoTa «HlceieoBaNE TIA3MOH3A 1 0.5 https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716¢
JIeTIa3MOJIN3a B PACTUTENBHBIX KIETKAX)
bu6mmoreka [IOK
21 HememOpaHHbIe OpraHOUIbI KIETKU https://m.eds00.ru/863e6f0
https://m.edsoo.ru/863e716¢
Bbu6nuoreka [JOK
22 Crtpoenuie u PyHKITUH sapa https://m.eds00.ru/863e6f0
https://m.edsoo.ru/863e716¢
CpaBHUTENBHAS XapaKTEPUCTHKA KIIETOK
sykapuort. JlabopaTopHas pabora bubmorexa LIOK
23 «3ydyeHne cTpoeHus KIETOK pa3IndHbIX 05 hitps://m.eds00.ru/863¢6{10
https://m.edsoo.ru/863e716¢
OpraHU3MOB)
AccUMWISINS U TUCCUMMIISALIAS — JIBE
CTOpOHBI MeTabomm3Ma. Turbel oOMeHa
24 BemecTB. JlabopaTopHas pabora bubnuorexa [JOK
«M3yueHre KaTaauTUYEeCKON aKTUBHOCTH https://m.edsoo.ru/863e766¢
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WIH
KaTasasbl)»
depMEHTATUBHBIN XapakTep peakuui
KJIETOYHOTO MeTabosm3ma. JlaboparopHas
25 pabota «3y4yeHue hepMEeHTATUBHOTO 0.5

paciCIICHUA MEPOKCHUaa BOAOPOaAa B
PACTHUTCIIbHBIX U )XKUBOTHBIX KJICTKAX)




26 benku-akTuBaTOPHI U OENKU-UHTHOUTOPHI
bu6mmoreka [IOK
2 A 7
! BTOTPOQHEIF THIT OOMEHA BeICCTB https://m.edsoo.ru/863e7c¢98
bu6mmoreka [JOK
28 Potocunes https://m.edsoo0.ru/863e7c¢98
Xemocunres. JlaboparopHas pabota
29 «CpaBHeHue mporeccoB POoTOCHHTE3A U 0.5 bubmorexa HOK
P pott ’ https://m.eds00.ru/863e7¢98
XEMOCHHTE3a
AHa’poOHbIe OpraHu3Mbl. Bujbsl OposkeHus.
30 JlaboparopHas pabota «CpaBHeHUE bubmorexa HOK
patop P P https://m.edsoo.ru/863e7aae
MIPOLIECCOB OPOKEHUS U TBIXaHHSD)
31 AspoOHBIE OpraHU3Mbl. DTaIbl bubnumoreka [IOK
SHEPTreTUYECKOro 0OMeHa https://m.edsoo.ru/863e7aae
DHeprus MeMOpPaHHOTO TPaIUeHTA
32 npoToHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakiuu MaTpr4HOTO CHHTE3a bubmmorexa [JOK
H P https://m.edso0o.ru/863e796¢
Bbu6nuoreka [JOK
34 T — i PHK
DAHCKPHIIIA = MATPHHHBII CHHTES https://m.edso0o.ru/863e796¢
N bubnuorexa [JOK
35 T
PAHCIGIINA 1 €€ STalIbl https://m.edsoo.ru/863e796¢
36 Konuposanue amunokucinot. Poib bu6mmoreka [IOK
pubocoM B OMocHHTE3e OeKa https://m.eds00.ru/863e796¢
37 Opranuzanus reHomMa y mpoKapuoT 1
AYKapHOT
13 MounekyspHble MEXaHU3MBbI SKCITPECCUHU

T€HOB Y DyKapuoT




Bupycbl — BHeK1eTOUHbIE (OPMBI KUZHU U

bu6mmoreka [JOK

39 oOnuratHble mapasutsl. [IpakTuyeckas 0.5
pabora «CosaaIl{DI/Ie Mo,ueni Bupycay https://m.edsoo.ru/863e7540
40 BupycHrble 3a0oneBanus yenoBeka, bubmmoreka [JOK
KUBOTHBIX, PACTCHUI https://m.edsoo.ru/863e7540
41 HanotexHon0ruu B OMOJIOTUN U METULINHE
. bubnnoreka [JOK
42 K H3HEHHEI UMK KIETKR httns://m.edsocl)_.[ru/863e7dc4
. bubmmoreka [JOK
43 Marpusbiit cnrres JTHK httns://m.edSO(I)_.[ru/863e796e
Xpomocomsl. JIlaboparopHast pabota
44 «M3yueHne XxpoMoCcOM Ha FOTOBBIX 0.5
MHUKpOITpenapaTax»
bubmmoreka [JOK
45 JleneHne KTk — MHTO3 httns://m.edSO(I)_.[ru/863e7dc4
Tunel knetok. Kapuokunes U IUTOKUHES.
46 JlabopaTtopHnas pabora «HaGmronenue 0.5 bubnmorexa [JOK
MHTO3a B KJIETKaX KOHYMKA KOPEILKA JTyKa https://m.edsoo.ru/863e7dc4
(Ha TOTOBBIX MUKPOTIPEIIapaTax)»

47 Perynsuust >kM3HEHHOTO LUK KIIETOK bubmorexa LHOK
https://m.edsoo.ru/863e7dc4
bubnnorexa [JOK

48 OpraH3M Kak ejuHoe 1enoe httDs://m.edSO(L).Im/7f4lcc74

49 Tkanu pacrenuii. JlJaboparopnas padota 0.5 bubnuorexa [JOK

«M3ydeHne TKaHEN pACTEHHID) https://m.edsoo.ru/7f41cc74
TkaHM )KUBOTHBIX U YEJIOBEKA. ) Bu6miorexa OK
50 JlaGopaTtopHas paborta «M3yueHue TkaHen 0.5

JKHUBOTHBIX»

https://m.edsoo.ru/7f41cc74




Opransl. Cucremsl opranos. JlaboparopHas

51 abora «/3y4yeHune opraHoB IIBETKOBOTO 0.5 bubmorexa HOK
P y P t ) https://m.edsoo.ru/7f41cc74
pacTeHus»
bu6mmoreka [JOK
32 Oropa Texa opranu3mos https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
>3 JABIDKCHHE OPraHH3MOB https://m.edsoo.ru/7f41cc74
bu6nuorexa [JOK
54 I1
HTATHE OPTatisMoB https://m.edsoo.ru/7f41cc74
[TuTanue MO3BOHOYHBIX JKUBOTHBIX. bubmuorexa [JOK
55
IInmeBapurenbHas CUCTEMA YEIIOBEKa https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
36 JBIXHHE OPratH3MOB https://m.edsoo.ru/7f41cc74
57 JIpIXaHK€E IMMO3BOHOYHBIX KUBOTHBIX U bubmmoreka [JOK
YeJI0BEKA https://m.edsoo.ru/7f41cc74
58 TpaHcnopT BEIIECTB Y OPraHU3MOB bubmotera [TOK
P pT Belll yop https://m.edsoo.ru/7f41cc74
59 KpoBeHOCHas cuctema o3BOHOUYHBIX bubnnorexa [JOK
JKHUBOTHBIX M Y€JI0BEKA https://m.edsoo.ru/7f41cc74
60 Brinenenue y opraHuzmMoB bubmorexa HOK
a yop https://m.edsoo.ru/7f41cc74
61 3ammTa y Opranu3mMoB bubmorexa HOK
= yop https://m.edsoo.ru/7f41cc74
62 NmMyHHas cuctema desioBeka bubmoreia HOK
y https://m.edsoo.ru/7f41cc74
63 Pa3npaxxuMocTh U peryniauus y bub6nmoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/7f41cc74
64 ['ymopanbHas peryiasuus U SHAOKPUHHAS bubmuoreka [JOK




CHUCTEMaA XMBOTHBIX M YCJIOBCKA

https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK

65 @opMBI pa3sMHOKEHHs OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
bu6nuoreka [JOK

66 [TonoBoe pa3zmMHOKEHUE https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

. bu6mmoreka [JOK
67 Meiios https://m.edsoo.ru/863e7f4a
["amerorenes. O6pa3oBaHue U pa3BUTHE
bu6mmoreka [IOK
MOJIOBBIX KiIeTOK. JlabopaTopHas paborta
68 " 0.5 https://m.edsoo.ru/863e81b6
«3ydyeHne cTpoeHus MOJIOBBIX KIETOK Ha htths://m.edsoo ru/863e83 Lo
TOTOBBIX MHUKpOIIpenaparax»
69 WNHauBuyanbHOE pa3BUTHE OPraHU3MOB — bubnnorexa [JOK
OHTOTEHE3 https://m.edsoo.ru/863e8436
70 3akyajKa OpraHOB U TKaHEH W3 bubnmnorexa [JOK
3apOJABIIIEBBIX JIUCTKOB https://m.edsoo.ru/863e8436
Poct u pa3ButHe ®HBOTHBIX. JlabopaTopHas
71 abota «BpIsBIEHNE TPU3HAKOB CXOCTBA 0.5 bubmmorexa LIOK
p . p A ) https://m.edsoo.ru/863e8436
3apoAbIIIEH TO3BOHOYHBIX JKUBOTHBIX)
Pa3mMHoOXeHMe 1 pa3BUTUE PACTEHUIA.
72 JlaGopatopnas pabora «CTpoeHHE OpraHoOB 0.5 bubmmorexa LIOK
pATOpHAL p p . p ’ https://m.edso0.ru/863e8436
Pa3MHOKEHHUS BBICIIUX PACTEHUN»
7 Uctopus cTaHOBIEHUS U pa3BUTHS bubnnorexa [JOK
IeHETUKHU KaK HayKU https://m.edsoo.ru/863e862
OCHOBHBIE TIOHSTHS U1 CUMBOJIBI TEHETHKHU. BuG OK
74 JlaGopaTtopHnas pabota «JIpozodwuna kak 0.5 nosmoreka L

00BEKT F€HETHYECKUX HUCCIICIOBAHUI

https://m.eds00.ru/863e8612




3aKOHOMEPHOCTH HaCIIETOBAHHUS
MpU3HaKoB. MOHOTHOpHIHOE

bu6mmoreka [IOK
75 ckpemuBanue. [Ipaktuueckas pabota 0.5 https://m.edsoo r/863¢8878
"N3yuenue pe3ynbTaTOB MOHOTHOPHTHOTO
CKpeIMBaHus y 1po30duisr"
[{uTonmoruveckre OCHOBBI MOHOTHOPHIHOTO bubnuorexa [JOK
76
CKpEIIMBaHUsA https://m.eds00.ru/863e8878
77 AHanusupytolee ckpenuBanue. Hermonnoe bubnnorexa [JOK
JIOMUHUPOBaHUE https://m.eds00.ru/863e8878
JurubpuaHoe ckpeiirBaHue.
73 [Tpaktuueckas padora «M3yuenue 0.5 bub6nmoreka [IOK
Pe3yIabTaTOB AUTUOPHUIHOTO CKPEIIUBAHUS ' https://m.edsoo.ru/863e89a4
y 1po30(HITBDY
[{uTonoruveckre OCHOBBI AUTUOPUITHOTO bubmuoreka [JOK
79
CKpELIUBaHUSA https://m.edsoo.ru/863e89a4
80 CuernieHHOE HaceJ0BaHUE TPU3HAKOB bubmoreia HOK
H a p https://m.edsoo0.ru/863e8c60
81 XpOMOCOMHasI TEOPUS HACJIEICTBEHHOCTH
bubmuoreka [JOK
82 r
CHCTHE Tofa https://m.edsoo.ru/863e8c60
83 ['eHoTHN Kak 11€JIOCTHAsI CUCTEMA bubmorexa HOK
H https://m.eds0o0.ru/863e8c60
’4 I'eneTYECKUI KOHTPOJIb PA3BUTHS
pacTeHul, KUBOTHBIX U YEIIOBEKA
25 N3MeHunBOCTh NTpU3HAKOB. Bub bubnnorexa [JOK
U3MEHYUBOCTH https://m.edsoo.ru/863e8efe
bub6 OK
86 MoaudukannoHHass U3MEHIYUBOCTh nosmotexa L

https://m.edsoo.ru/863e8efe




BapuanmoHHbIN psT ¥ BApHALIMOHHAS
KkpuBas. JJaboparopnas pabota
«HccnenoBanue 3aKOHOMEPHOCTEH

bu6mmoreka [{OK

87 . 0.5
MOAU(UKAIIMOHHON N3MEHYUBOCTH. https://m.edsoo.ru/863e8efe
[TocTpoeHne BapuallMOHHOTO psifa U
BapHAIMOHHON KPUBOII»

28 ['eHoTHIIMUECKast N3MEHYMBOCT. bu6mmoreka [IOK
KomMmOnHaTiBHas N3MEHUYHUBOCTD https://m.edsoo.ru/863e8efe
MyTarmonHasi "3MEHUYHUBOCTb.

29 [TpaxTrueckas pabora «MyTauuu y 0.5 bubnnorexa [JOK
Jpo30(uIB! (Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpoOIIpenaparax)»
3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpoliecca. bu6mmorexa [IOK

90
DONUreHeTHKa U SIUTeHOMHKA https://m.edsoo.ru/863e8efe

91 ['enetuka yenoBeka. [IpakTuueckas padbora 0.5 bubnnorexa [JOK
«CocraBieHue U aHaJIU3 POJOCIOBHOMN ) https://m.edsoo.ru/863e8d78

92 MeToabl MEIUITMHCKONW T€HETUKU bubmorexa HOK

. A https://m.edsoo.ru/863e8d78
3HaueHHe MEIUIIMHCKON T€HETUKU B
93 MPEIOTBPAIICHUH U JICUCHUH TeHETHYECKUX bubmorexa HOK
PEAIOTBP Hi https://m.edsoo0.ru/863e8d78
3a00NIeBaHUH YeIOBeKa
OCHOBHBIE TTOHSTHUSI CEJICKIINH.

94 JlaGopatopHas pabota «3yueHue copToB 0.5 bubnnorexa [JOK
KYJIbTYPHBIX PACTEHUU U IOPOJ TOMAIIHUX ' https://m.edsoo.ru/863e9214
JKUBOTHBIX)

MeTobI CeNeKIIMOHHON PabOTHI.
bu6mmoreka [JOK
95 JlaGopaTtopHas pabora «M3yueHne MeTo10B 0.5

CCIICKIIMHU paCTeHHﬁ))

https://m.edsoo.ru/863e9214




JocTrxkeHust ceneKuu pacTeHU 1
96 *UBOTHBIX. [IpakTHueckas padbota 1 bubmmorexa [TOK
P . p https://m.eds00.ru/863¢9214
«[IpuBHBKa pacTeHUID
97 CoxpaHeHue, U3y4eHUe U UCII0JIb30BaHUE | bubmmoreka [JOK
TEHETHYECKUX PECYPCOB https://m.edsoo.ru/863e9214
buoTtexHomorus Kak Hayka u oTpaciib
98 npou3BoACTBa. [IpakTudeckas pabora 1 0.5 bubmmorexa [JOK
p a P P ) https://m.eds00.ru/863e9336
«M3yueHre 0ObEKTOB OMOTEXHOIOT M
99 OcHOBHBIE HAMPaBICHHS] CHHTETUIECKON 1 bubnnorexa [JOK
OmoJyiorun https://m.edso0o.ru/863e9336
bu6nuoreka [JOK
100 XpOMOCOMHas U T€HHasl NHKEHEpUs 1 hitos://m.edsoo r/863e9336
bu6mmoreka [IOK
101 MepIptHCKHE OHOTEXHONOTHH 1 https://m.edsoo.ru/863e9336
102 Pesepsnelii ypok. [IoBTopenue, 1
0000111eH1Ee, CUCTEMATH3AIMS 3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Ne uudposbie
Tema ypoka KonTtpoubnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [JOK
1 OpommononHas teopus Y. Jlapsuna 1
H p Hlap https://m.edsoo.ru/7f41cc74
) JIBMOKyIIME CUIIBI HBOJIFOLIMU BUJOB 110 Y. 1 bu6mmoreka [IOK
Hapsuny https://m.edsoo.ru/863e9da4
3 Bbopn0a 3a cymecTBoBaHNEe, €CTECTBEHHBIN U 1 bubnuoreka LIOK
UCKYCCTBEHHBIN 0TOOD https://m.edso0.ru/863¢9ed0
4 DopMUPOBAHUE CUHTETUUYECKON TEOPUU 1 bubnuoreka LIOK
SBOJIOIUN https://m.edsoo.ru/7f41cc74
5 DTarbl H3BOJIIOIMOHHOTO MPOLECcCa: | but6mmoreka [{OK
MUKPOIBOIIOLNA U MAKPOIBOJIFOLUSA https://m.edsoo.ru/863e9cle
6 [Tomysiuus — 3y1eMeHTapHas eIMHNLA | bubnuoreka [{IOK
3BOJIOLAN https://m.eds00.1u/863e99¢6
3aKOH reHeTUYEeCKOro paBHoBecus Jx.
. Xapnu, B. BaiinOepra. JlaboparopHas 1 0.5
pabota «BblisiBIeHHE U3MEHUYUBOCTH Y '
ocobeil oHOrO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1 buGnnorexa LIOK
p p https://m.edsoo.ru/863e9da4
9 D¢ dext ocnoBarens. dpdekt OyTHIIOUHOTO 1
TOpJIBIIIIKA
10 Murpauuu. M305mum nomyisnui: 1
reorpaduyeckas, OMoIornIecKas




11

EcrecTBeHHBI 0TOOpP — HaNPaBJISIOMINN
(hakTOp IBOIOITUHU

bu6mmoreka [IOK
https://m.edso00.1u/863e9ed0

12 [TonoBoii oTO6Op
[TpucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpPOIBOJIIOINH. JlabopaTtopHas bubnmnoreka [JOK

13 0.5
pabora «3yuenune apomMopdo30B u https://m.edsoo.ru/863e9fde
WJIM0AJIANTALIMN Y PACTEHUN U )KUBOTHBIX)

[Tpumeps! PUCTIOCOOIEHUH Y OPTaHU3MOB:
Mopdonoruueckue, GU3NOIOTHYECKHE,

14 OMOXMMUYECKHE, TTOBEJICHUCCKHE. 0.5 bubnuoreka [JOK
JIaGoparophas pabota «IIpucnoco6nenus ' https://m.edsoo.ru/863e9fde
OpPraHU3MOB M X OTHOCHUTEIbHAS
1enecoo0pa3HoOCTh»

Bup, ero kpurepuu u CTpyKrypa.
15 JlaGoparo pHa;I pa60Ta <<pr aByIfeHI/Ie BUJIOB 0.5 bubmmorexa TIOK
patopHai p P A ' https://m.edsoo.ru/7f41cc74
0 MOP(OTOTUIECKOMY KPUTEPHIO)
but6mmoreka [JOK
1
6 CrpykTypa Buna https://m.edsoo.ru/7f41cc74

17 Bunoo6pas3oBanue kak pe3yiabTar bubnmnoreka [JOK
MHKDPO3BOIOLUN https://m.edsoo.ru/7f41cc74

18 CBs13b MUKPO3BOJIIOLIMH U SMTUEMUOIOTUU bubmmorexa [JOK

p H A https://m.edsoo.ru/7f41cc74

19 Maxkpossomronus. [laneonronornyeckue bubnunoreka LIOK
METOAbl U3YyYEHUS IBOJIIOLIUN https://m.edsoo.ru/7f41cc74

20 buoreorpaduueckre METOIbI U3yUCHUS bu6muoteka [IOK
3BOJIFOLIAA https://m.edsoo.ru/7f41cc74

21 OMOPHOJIOTHYECKUE U CPAaBHUTEIIBHO- bubnuoreka [JOK

MOP(OJIOTHIECKUE METOIBI U3YUCHUS

https://m.edsoo.ru/7f41cc74




3BOJIFOIIUH

MoneKkyIapHO-TeHETUYECKuE,

but6mmoreka [{OK

22 OMOXMMUYECKUE U MaTEMaTHIECKHUE METOIbI
A https://m.edsoo.ru/7f41cc74
WU3yYEHUS SBOJIOIUU
but6mmoreka [{OK
23 OO6mre 3aKOHOMEPHOCTH SBOJIOLIUU
- P t https://m.edsoo.ru/7f41cc74

24 AnantuBHas pagunannsa. HepaBHOMepHOCTB
TEMITIOB BOJIIOIIUN

’5 HayuHble runoressl IpOUCX0KIEHUS KU3HU bu6muoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

2% JloHay4HbIE IPEACTABICHUS O 3aPOKICHUU bubnuoreka LIOK
JKU3HU https://m.edsoo.ru/7f41cc74

7 OCHOBHBIE 3Tallbl HEOPraHUYECKOM bu6muoteka [IOK
3BOJIFOLIAN https://m.edsoo.ru/7f41cc74

28 I'umotessl 3apoXKaCHUS KU3HU bubmorexa IOK

POXA https://m.edsoo.ru/863ea5a6
Hcropus 3emiin 1 MEeTOABI €€ N3YUYEHUSI.

79 JlabopaTopHas paborta «3yueHue u 0.5 bu6muoteka [IOK
OIMCAaHVE UCKOIIAEMBIX OCTAaTKOB APEBHUX ’ https://m.edsoo.ru/863ea8bc
OpTraHu3MOB)

30 HauansHble 3Tarbs OpraHuyecKou 3BOIOLHNH

31 OBOJIIOINS SYKAPUOT bubmmorexa [JOK

H yxap https://m.edsoo.ru/863eabbe
OCHOBHBIE 2TaIbl YBOJIIOIIUN PACTUTEILHOTO

1 mupa. [Ipaktuueckas padora «3yuenue 0.5 bubnmoreka [JOK
0COOCHHOCTEH CTPOEHUSI PACTEHUHN pa3HbIX ' https://m.edsoo.ru/863ea8bc
OT/ICJIOBY

33 OCHOBHEI€E dTaIlbl YBOJIIOINH KUBOTHOT'O but6mmoreka [{OK




MHUpa

https://m.edsoo.ru/863ea8bc

DBOIOLMS )KUBOTHBIX. [IpakTrueckast

34 pabota «M3ydeHre 0COOEHHOCTEH CTPOCHHUS 0.5
MMO3BOHOYHBIX JKHUBOTHBIX)
PazButue xu3Hu Ha 3emMIie 1o Ipam U bubnmnoreka [JOK
35
nepuoaam https://m.edsoo.ru/863eabbe
16 MaccoBble BEIMUPaHHUsI — HKOJIOTHYECKUE
KPU3UCHI MPOIILIIOTO
37 CoBpeMEHHbIN HKOJTOTUYECKUN KPU3ZHUC, €TO
0COOEHHOCTH
13 CoBpeMeHHas cucTeMa OpraHu4eCcKOro bubnuorexa [JOK
MPOILIIOTO https://m.edsoo.ru/863ea48e
19 OCHOBHBIE CUCTEMATHYECKHE TPYIITHI bubnmnoreka [JOK
OPTraHnU3MOB https://m.edsoo.ru/7f41cc74
40 AHTpOIOJIOTUsl — HayKa O YEJIOBEKE
41 Pa3BuTue npencraBieHuit 0 TPOUCXOKICHUU bubnuoreka LIOK
4ej0BeKa https://m.edsoo.ru/7f41cc74
MecTo yenoBeka B CUCTEME OPraHUYECKOTO
4 mupa. JlaboparopHas padora «3ydeHnue 0.5 bu6muoteka [HOK
0COOEHHOCTEH CTPOEHHUS CKeJeTa YeIoBeKa, ’ https://m.edsoo.ru/7f41cc74
CBSI3aHHBIX C MIPSIMOXOXKICHUEM)»
43 JIBMOKYIIIE CHUIIBI aHTPOIIOIEHE3a bubmorexa I{OK
Y P https://m.edsoo.ru/863ead44
44 CooTHolIeHHe OMOJIOTHYECKHUX H bubmuotexa [JOK
COLMAJIbHBIX (PAKTOPOB B aHTPOIOIreHE3e https://m.edsoo.ru/863ead44
but6mmoreka [JOK
45 OCHOBHBIE CTaIUM AHTPOIIOTEHE3A

https://m.edsoo.ru/7f41cc74




46

ITaneoreneTrka 1 najgeoreHOMHUKA

47 OBOJIIONMS COBPEMEHHOTO YEJIOBEKA bubnmorexa LOK
P https://m.edsoo.ru/7f41cc74
Yenoseueckue pachl. [Ipaktuyeckas padora
48 «3y4yeHne 3KOJIOrHUeCcKUX aganTalun 0.5 bubnmorexa LOK
Y ' https://m.edsoo.ru/863eaea2
YEJIOBEKa
49 MexauciuInHapHbIe METO/IbI
AQHTPOIIOJIOTHH
50 3apoXkKIEeHNE U PAa3BUTHE KOOI bubmmorexa [IOK
P p https://m.edsoo.ru/7f41cc74
Mertoab! skonoruu. Jlabopatopnas padora
51 «M3ydyeHne MeTo10B HIKOJIOTUYECKUX 0.5
HCCIIEIOBaHU
5) 3HaueHHEe PKOJOTUUECKUX 3HAHUH 1JIs
YeJioBeKa
bubnuoreka [JOK
53 Dxosornueckue GakTopsbl
¢ p https://m.edsoo.ru/863eafec
Abuotnueckue gakropsl. CBET Kak
sKosioruueckuit gpaxrop. JlaboparopHas bubmuoreka [IOK
54 . 0.5
pabota «BpisBiieHne npucrnocoOaeHui https://m.edsoo.ru/863eb10e
OpPraHU3MOB K BJIUSTHUIO CBETa»
Abuotnyeckue pakropsl. Temmneparypa Kak
akosiormueckuit pakrop. JlabopaTtopHas bu6muoteka [IOK
55 . 0.5
pabota «BblIsiBJIeHHE TPUCTIOCOOICHHIHA https://m.edsoo.ru/863eb10e
OpPraHU3MOB K BIUSTHUIO TEMIIEPATYPhI»
56 AbGuotndeckue GakTopsl. BriaxHOCTh Kak 0.5 bubnmnoreka [JOK

sKosioruueckuit gpaxtop. JlaboparopHas
pabota «AHaTOMUYECKHE 0COOEHHOCTH

https://m.edsoo.ru/863eb10e




paCTeHHﬁ H3 pa3HbIX MECT 0o0UTaHU

57 Cpenpl 00MTaHUS OPraHU3MOB bubmorexa I{OK
pedl p https://m.edsoo.ru/7f41cc74
58 buonornueckue puTMbl
59 XKuzHeHnnble pOpMBbI OPraHU3MOB
bubmuoreka [JOK
60 b
HOTHHECKNE (GaKTOpb! https:/m.edsoo.ru/863eb348
3HayeHne OMOTUYECKUX B3aUMOIEHCTBUMN
61 JIs CYILIECTBOBAHMS OPraHU3MOB B Cpelie bubmmorera [IOK
UL EYIn p pe https:/m.edsoo.ru/863eb348
obouranus
2 DKOJIOTUUECKHE XaPAKTEPUCTUKHI bu6muoreka [IOK
MOy JIAUN https://m.edsoo.ru/7f41cc74
OCHOBHBIE TIOKA3aTeJH MOMYJISIIHN:
63 YHCIEHHOCTb, INIOTHOCTL, BO3pacTHas U buomorexa HOK
’ » BO3P https://m.edsoo.ru/7f41cc74
TOJIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTeIH TTOMYJISIINN:
64 03KJIa€MOCTb, IIPUPOCT, TEMIT POCTA bubmmorexa OK
oA » IPUPOCT, p ’ https://m.edsoo.ru/7f41cc74
CMEPTHOCTh, MUTPAITUU
65 DKonoruyeckast CTpyKTypa HOIYJISIIHI bubmmorexa OK
PYKLYP yn https://m.edsoo.ru/7f41cc74
66 JlnHaMUKa TOMYJISALUU U €€ PETYIISINS bubmorexa [TOK
yn peryii https://m.edsoo.ru/7f41cc74
67 KpuBbie pocTa 4MCICHHOCTH MOMYJISAINH. bu6muoteka [IOK
KpuBbie BbDKUBaHUSA https://m.edsoo.ru/7f41cc74
Dxoyornueckas HuIIa Buaa. JlaboparopHas
68 pabora «IIpucnocoGneHus: ceMsH pacTeHUI 0.5
K pacceleHuio»
69 Bup xak cucrema nomyJisiiui but6mmoreka [JOK




https://m.edsoo.ru/7f41cc74

3aKOHOMEPHOCTH MOBEJEHUS U MUTpaluid

70
YKUBOTHBIX
but6mmoreka [{OK
71 Coo006 —0
OODIICCTRO OPratismMon HOHEHO3 https://m.edsoo.1ru/863eb46a
72 DKOCUCTEMa KaK OTKpBITask CUCTEMA bubmmorexa [TOK
p https://m.edsoo.ru/7f41cc74
7 KpyroBopoT BewecTs ¥ NOTOK 3HEPTUHU B bubnuoreka [{IOK
JKOCUCTEME https://m.edsoo.ru/7f41cc74
74 OCHOBHBIE TTOKa3aTEIU SKOCUCTEMBI bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
75 DKOJIOTUYECKHE MUPAMUJIBI bubmorexa [IOK
p a https://m.edsoo.ru/7f41cc74
but6mmoreka [JOK
" _
76 SMEHEHHA COOGMEeCTS cyKiecenu https://m.edsoo.ru/863eb5fa
77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€EP bu6muoreka [IOK
U peK. DKOCUCTEMbI MOPEH U OKEaHOB https://m.edsoo.ru/7f41cc74
73 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI bubnuoteka [{IOK
TYHJIp, JIECOB, CTENEH, IMTyCThIHb https://m.edsoo.ru/7f41cc74
79 AHTPOIOreHHbIE SKOCUCTEMBI bubmmorexa [TOK
p https://m.edsoo.ru/7f41cc74
20 Ypb6oskocucremsl. [IpakTnyeckas pabora 0.5
«M3yuenne u onucanue ypooIKOCUCTEMBD» ’
3aKOHOMEPHOCTH (HOPMHUPOBAHKSI OCHOBHBIX
81 B3aMMO/ICVCTBUIN OPraHU3MOB B bubmorexa TIOK
g P https://m.edsoo.ru/7f41cc74
3KOCUCTEMAX
82 MexaHu3Mbl BO3IEUCTBHS 3arpsI3HEHNN bubmuoteka [IOK

pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,

https://m.edsoo.ru/863¢ebale




OpPraHU3MEHHOM, TOIMYJISIIMOHHOM U
9KOCHUCTEMHOM YPOBHSIX

23 Buocdepa — oOmeruranerapHast 060109Ka bubnuoreka [{IOK
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IMPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3BOBAHUS

Kon
NpoBepsIeMoOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJIbTATaAM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHON NMPOrpaMMbI CpeIHEro 001Iero
o0pa3zoBaHus

CdopMHUpOBaHHOCTH 3HAHWUK O MECT€ U POIH OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAY4YHOU KapTUHBI MUPA, B IIO3HAHUU 3aKOHOB IIPUPOJBI U
pEIIeHUH KU3HEHHO BaXKHBIX COLUAIBHO-ITUYECKUX, SIKOHOMHYECKUX,
HKOJIOTHUECKUX MPOOJIEM YEIOBEYECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
paIMOHAIBHOTO TPUPOIOTIOIB30BaHUS, B JOPMUPOBAHUH IIEHHOCTHOTO
OTHOIIEHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAI€ POCCUUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OHOIOTHH

Bnagenne cucreMoll 3HaHHM 00 OCHOBHBIX METOJAaX HAYYHOI'O
MO3HAHMS, UCTOIB3YEMbIX B OHMOJIOTUYCCKUX HMCCIEAOBAHUSIX KUBBIX
O0OBEKTOB W DJKOCHCTEM (ONHCaHWe, W3MEpPEHHE, TPOBEICHUEC
HAOIOZCHMIT); CIOCOOaMM BBISBICHUS M OLIGHKH aAHTPOIIOTEHHBIX
W3MEHEHUH B IPUPOJIE.

YMeHue BBIIBUTaTh THIIOTE3bI, MPOBEPITh MX IKCIIEPHUMEHTAILHBIMA
cpenctBamu, (GopMyIHpys I[eTb HCCICIOBAaHUS, aHAJIM3UPOBATH
MOJTyYEHHBIC PE3yJIbTAThI U JeJIaTh BHIBOIBI.

BrlsiBieHHEe 3aBUCHUMOCTH  MEXIY HCCICIyeMBIMH BEIIMYUHAMH,
00BsICHEHHE TIOTYYEHHBIX PE3yJIbTAaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCITIOJIb30BAHUEM HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ " 3aKOHOB

YMeHue BiafeTh CHCTEMOM OHOJOTMYECKMX 3HAHMUH, KOTOpas
BKJIIOYAET: OCHOBOINOJIAraroIfe OUOJIOrMYeCKUe TEPMUHBI U TIOHATHS
(KM3HB, KJI€TKa, TKaHb, OpTraH, OPraHU3M, BUJ, IMOITYJISILUS, 3KOCHUCTEMA,
OuorieHo3, Ouocdepa; MeraboIM3M, TOMEOCTa3, KIETOUHBI UMMYHHUTET,
OuocuHTe3 Oenka, OWONONMMEpPBI, JIUCKPETHOCTh, CaMOPETYJISILHs,
CaMOBOCIIPOU3BEJICHUE, HaCJIECTBEHHOCTD, WU3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosnoruueckue Teopuu: kierouyHas Tteopuss T. IlIBanna, M.
Ilneiinena, P. BupxoBa; KIOHAJIBHO-CENEKTUBHOrO uUMMyHHurera II.
Opnux, .M. MeynukoBa, XpoMOCOMHasi TEOPHUSI HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apozsiuieBoro cxonactsa K. bapa, s3BomronnonHas

teopus Y. JlapBuHA, CHHTETHYECKass TEOpPHUS DBOJIIOIUH, TEOPHUS




antporioreHe3a Y. JlapsunHa; Teopusi OumoreornieHo3a B.H. Cykauépa;
yuenue H.W. BaBunoBa o neHTpax MHOroo0pasus M MPOUCXOXKIACHUS
KylIbTypHbIX pacrteHuii, ydenue A.H. CeepuoBa o0 mOyTsix u
HaIpaBJIeHUAX 3BoOIMH, yueHue B.U. BepHanackoro — o 6uocdepe);
3aKOHBI (eIMHOOOpa3Msi MOTOMKOB IEPBOIO MOKOJICHUS, PaCIeTICHHS
MIPU3HAKOB, HE3aBHUCHUMOrO HAacleloBaHUs npu3HakoB [. Menpaens;
CLEIUIEHHOTO HACJENI0BaHUS NPU3HAKOB W HApYyIIEHUS CUEIUICHUS
reHoB T. Moprana; TOMOJOrMYECKUX PSJAOB B HACIEICTBEHHOM
m3menunBoct H.M. BaBuioBa; renetrmdyeckoro paBHoBecus JIk.
Xapnu u  B. BaiinGepra; 3apoasimeBoro cxoactsa K. bapa;
Ouorenernyeckuii 3akoH J. ['exkens, @. Miomepa);

IPUHLUIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH );

npasuia (MuHuMyma lO. JInbuxa, SKONIOrMYECKON MUpaMHUAbI YUCE,
01OMaccChl U IHEPTHUH);

rumnoressl (koanepsatHoil A.M. Omnapuna, nepBuyHoro OyiboHa JIx.

Xomnnaeitaa, mukpochep C. Dokca, pudosuma T. Uek)

YMeHue pemiaTh IMOUCKOBBIE OHOJOTUYECKHE 3aJauM; BBISBISTH
MIPUYHHHO-CJICICTBEHHBIC CBsI3U MEXTY HCCIIETyEeMBbIMHU
OMOJIOTUYECKUMH  OOBEKTaMH, TpOIlecCaMH W SBJICHHUSIMM; JIeaTh
BBIBO/IbI ¥ IPOTHO3bI HA OCHOBAHWU MOJTYYE€HHBIX PE3yJIbTaTOB;

COCTaBJIATh TEHOTUIIMYECKHE CXEMBl CKpPEIIMBAHUS JJIsl Pa3HBIX THIIOB
HaCJIeZIOBaHUsI MPU3HAKOB Y OPraHM3MOB, COCTaBJISITh CXEMbl IEepeHOca

BCHICCTB U DOHEPI'KU B OKOCUCTEMAX (HCHI/I IIUTaHuA, IIUIICBLIC CeTI/I)

YMeHne yCTaHaBIMBATh  B3aMMOCBSI3M  MEXAYy CTPOCHHEM U
(GYHKUMSAMHU: OPraHOUIOB, KJIETOK pa3HbIX TKaHEW, opraHamMu H
CHUCTEeMaMH OpraHOB y pAacTCHHH, JKMBOTHBIX W YEJOBEKa; MEXKIy
sTaraMy 0OMeHa BEUIECTB; ATallaMH KJIETOYHOTO ITUKJIA U KU3HEHHBIX
IIUKJIOB OPraHU3MOB; dTaraMHi SMOPHOHAIBHOTO Pa3BUTHUS; TEHOTHUIIOM
U ¢eHoturnoMm, ¢eHoTunoM u  (akropamu cpensl  OOWTAHUS;
npoueccaMi  JBOJIIOLUH; JBIKYIIMMH CHJIAMH  aHTPOIIOT€HE3a;
KOMITOHEHTAMH Pa3JIMYHBIX 3KOCHUCTEM U TPUCTIOCOOJICHUSMH K HHUM

OpTraHnu3MOB

YMeHHUe BBIICISAThH CYIIECTBCHHBIC TPU3HAKH:

CTPOCHUSA BUPYCOB, KJICTOK MPOKAPUOT U 3YKAPUOT, OAHOKIICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHUJOB, OMOTEOIIEHO30B, DKOCHUCTEM MU
Omocdeprl; CTpOEHUST OpPraHOB W CHCTEM OpPraHoOB PAaCTCHUH,
JKUBOTHBIX, YEJIOBEKA; MPOIIECCOB JKU3HEEATEILHOCTH, TTPOTEKAIOIIIX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKA, OMOJOrHYECKUX




mpoiieccoB: oOMeHa BemecTB (MeTabonu3Mm), uHpoOpManuu U
NpEeBpaIeHus SHEPTHH, OpOKEeHUs, aBTOTPO(HOTO U reTepoTpodhHOrO
TUMNOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, AMOpHOTeHe3a, MOCTIMOPHOHAIBLHOTO  Pa3BHUTHS,
Pa3sMHOXKEHUS, WHAWBUIYAIBHOTO PAa3BUTUSI OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICHICTBHS TEHOB, TETEPO3UCa; JCHCTBUH HMCKYCCTBEHHOTO
oTOOpa, CTAOMIM3UPYIOILEro, JBWXKYILIETO U pa3pbIBAIOIIErO
€CTeCTBEHHOTO OTOOpa; AJJIONATPUYECKOTO ¢ CHMIIATPHYECKOTO
BU000Pa30BaHMs; BIMSHUS IBMOKYIINX CHJI ABOJIOIMH Ha TeHO(OH
HOMYJISUK; TPUCHOCOOJICHHOCTH OpraHu3MOB K cpejie OOHuTaHus,
Yepe/loBaHMs HAIMPABICHHN HBOJIOIUHM, KPYrOBOPOTa BEIIECTB U

IMOTOKAa SHCPTHUU B 9KOCUCTEMAX

CdopMHUpOBaHHOCT, YMEHHS BBIIEIATh CYIIECTBEHHBIE MPHU3HAKU
BUPYCOB, KIETOK IIPOKapUOT H DJYKApHOT;, OINHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, BUIOB, OMOT€OIEHO30B M IKOCHUCTEM;
OCOOCHHOCTH TPOIIECCOB 0OMEHa BEIIECTB M MPEBPANICHHS SHEPTUU B
KJIETKe, (OTOCHHTE3a, IJIACTHYECKOTO W JHEPreTUYeCKOro OoOMEHa,
XEMOCHHTE3a, MHTO3a, MeHo3a, OIUIOJOTBOPEHHUSA, Ppa3BUTHA H
Pa3MHOXKEHHUS, UHIMBUIYaJbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOTeHe3a),
00pBOBI 32 CYIIECTBOBaHKE, €CTECTBEHHOT'O 0TOOpa, BU000pa30BaHus,
MIPHUCIIOCOOJICHHOCTH OPraHu3MOB K cpele OOWTaHWS, BIIASHUS
KOMITIOHCHTOB 3KOCHUCTECM, aHTpOHOFCHHBIX H3MGHCHI/II>'I B 3KOCHUCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB W IMPEBPAILCHUS HEPTHU B

ouocdepe

YmMenue UCIIOJIb30BATh COOTBETCTBYIOLIHE apryMeHTBHI,
OMOJIOTHUECKYI0O TEPMHHOJOTHIO M CHMBOJHKY JUIS JIOKa3aTelIbCTBA
poAcTBa OPraHu3MOB pPAa3HLIX CUCTCMATHYCCKUX T'PYIII; B3aUMOCBI3H
OpPraHM3MOB U CpeAbl OOWTaHMSA; EIUHCTBA YEIOBEUECKHX pac;
HE0OXOJMMOCTH 3JI0POBOTO 00pa3a HM3HH, COXPAHEHUS Pa3HOOOpas3Hs
BUJIOB M OKOCHUCTEM KaK YCIIOBHS COCYIIECTBOBAHHUS MPUPOABI H

YCJI0BCUCCTBA

YMeHHe KpUTHYECKH OICHHMBaTh WH(POPMAIMIO OHOJIIOTHYECKOTO
COJIepXKAHUA; MHTEPIPETUPOBATh ITUYECKHE ACHEKThl COBPEMEHHBIX
HCCIICIOBaHUM B Oouooruu, MEIUITIHE, OHMOTEXHOJIOTUH;
paccMaTpuBaTh rio0ajibHbIE 9KOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, ()OPMHPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO

IMO3UIITMIO




IHEPEYEHD 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O BUOJIOTUHN

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMUS

buosnorns xak HayKa. JKuBble cucTeMnl U HX HU3YYCHUC

1.1

CoBpemeHHast OHOJOTHS — KOMIUIEKCHas Hayka. buonoruueckue Hayku U
nu3ydaemble UMHU TpoOsiembl. DyHaamMeHTaNbHBbIC, NPUKIATHBIE W TIOMCKOBBIC
HAyYHBIC UCCIICIOBAHMs B OUOJIOTHH.

3HadyeHne Owonorud B (HOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuabl mupa. [Ipodeccun, cBsizaHHbIe ¢ OMonorueil. 3HaueHHE OMOJOTUU B
MPAKTHYECKON JEesATeNbHOCTH YeJlIOBEKa: MEAMIIMHE, CEeIbCKOM XO3SHCTBE,

IIPOMBIIUIEHHOCTH, OXPaHe IPUPOABI

1.2

JKuBble cucTembl Kak MpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOI'O0 COCTaBa, MUCKPETHOCTh U IEJIOCTHOCTb, CIOXKHOCTh
YIIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCTIPOM3BEICHUE, PA3/IPAXKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHH3allM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAaHEBBIMH,
OpraHU3MEHHBIH, MOIYJISIUUOHHO-BUA0BOM, S3KOCHUCTEMHBIN
(buoreonienoTnyeckuii), Omochepusid. Ilporeccrl, MPOUCXOASIMIMNE B KUBBIX
cuctemax. OCHOBHbBIE TPU3HAKH >KUBOTO. JKU3Hb Kak ¢opMa CYIIECTBOBAHHS

MaTCpruu

1.3

Mertonel Ouonormueckoi Hayku. HaOmionenue, u3MepeHue, SKCIEPUMEHT,
cucreMarusanus, wmeraaHanus3. llonstue o 3aBUCMMOM UM HE3aBUCUMOMU
nepemeHHol. [lmanupoBanue skcnepumenTa. [locTaHOBKAa M MpoBepKa TMIOTES.
HyneBas runore3a. Ilonstue BbIOOpKM U €€ AOCTOBEpHOCTh. Pa3zbpoc B
O6uosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IIOJYUYEHHBIX DPE3YJIbTaTOB.
IIpnunHBl HMCKaXKEHMsI pe3yJbTAaTOB JKCIEepUMeHTa. lIoHATHE CTaTHCTHYECKOro

TECTa

Kiietka xak Omoornyeckas cucremMa

2.1

Knerka — cTpykTypHO-(QYyHKIMOHAJIbHAA €IUHULA KUBOro. McTopus OTKpBITHS
kiaetku. Paboter P. I'yka, A. JleBenryka. Knerounass teopust (T. lIBann, M.
HIneiinen, P. BupxoB). OCHOBHBIE IOJ0XKEHUSI COBPEMEHHON KJIETOUHOM TEOPHH.
MeToap! MOJIEKYJISIPHOM M KJIIETOYHOIH OMOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHnranbHoe

eHTpUyTUpoBaHre, KyJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIIbTPaMHUKpPO3JIEMEHTHI. Bona u

e€ poJib KaKk pacTBOPHUTENS, peareHra, y4acThue B CTPYKTYPUPOBAHUU KIIETKH,




TeIUIoOperysiuu. MuHepaiabHble BellecTBa KIETKH, MX Ouoloruyeckas poilb.
Ponb KaTMOHOB ¥ aHMOHOB B KJIETKE.

buonornueckue mnonumepsl. benku. AMHMHOKHCIOTHBIH COCTaB  OEJIKOB.
Crtpyktypsl OenkoBoi Monekyibl. [lepBuuHas cTpykTypa Oenka, NENTHAHAS
CBA3b. BTOpHuHas, TpeTUYHas, 4YETBEpPTUYHAs CTPYKTypbl. JleHaTypanus.
CgoiictBa 6enkoB. Kimaccudukamnus 6enkoB. buomornueckue GyHKIIUNA OEITKOB.
VYrneBoabl. MoHOcaxapuipl, AMCAaXapubl, OJUTOCaXapuabl M IOJHCAXapUbl.
OO0muit mnaH CcTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBA  yTJIEBOJIOB.
buonornueckue GyHKIUHN YTIIIEBOOB.

Jlunuasl. T'unpodunbHo-runpodoOHbIe cBoicTBa. Kiaccupukamus TUIHIOB.
Tpurnunepuasl, ¢GhochoNUmuIbl, BOCKH, CTEpOWabl. buonormveckue (QyHKIMH
munuoB. O0mMe cBOWCTBA OMOIOTUYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTh
K CaMO3aMBIKaHHIO, MTOTYTPOHUIIAEMOCTb.

HyxneunoBbie xucnotsl. JIHK u PHK. CrpoeHue HYKJIEHHOBBIX KHUCIOT.
Hyxneoruapl. IIpunuun xomruiementapHocTtH. IIpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. Mectonaxoxaenue u ouonorndeckue ¢pynknun JJTHK.
Buast PHK. ®yukiuu PHK B knetke.

Crtpoenne Mosekyibel AT®. Makposprudyeckue cBsi3u B ModJiekysie ATO.
buonornueckue ¢pynkuuun AT®. BoccraHoBIeHHBIE TEPEHOCUNKHY, UX (QYHKIIUU B
knetke. Cexsennposanue JTHK.

CrpykrypHass Ouosorusi: OMOXUMHUYECKHEe W OMODU3UYECKHE MCCIICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKY T
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Tunsl  KJIETOK: JdyKapuoTHueckas M  mpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATBHBIC 00pa30BaHUSI KIICTKH.

Ctpoenue mnpokapuoTHueckon kiaeTku. KietouHas creHka OakTepuil M apxei.
OcoOeHHOCTH CTpOEHUsi TreTepoTpoPHON U aBTOTPOPHOU MPOKAPUOTHUYECKUX
KJIETOK. MeCTO U poJib MPOKAPUOT B OMOIIEHO3aX.

Crpoenne u (QyHKIIMOHUPOBAHHE SyKApUOTHUECKOW KieTku. [lma3zmaTmdeckas
MemOpaHa (Tuiazmanemma). CTpykTypa miazMaTHdeckoil MeMOpanbl. TpaHcopT
BEIIECTB Yepe3 IUIa3MaTHYEeCKyl0 MeMmOpaHy: maccuBHBIA  (muddysus,
obneruénHast nud¢ys3us), aKTUBHBIN (MIEPBUYHBIA W BTOPUYHBIA aKTUBHBIN
Ttpancnopt). [lomymponunaemocts MeMmOpanbsl. PaboTa HaTpHii-KalneBOro
Hacoca. DHJIOIMTO3: MHHOLMTO3, ¢aronuros. Ik3omuTo3. Kierounas creHka.
CrtpykTypa v QyHKIUHU KICTOYHON CTCHKU PaCTEHH, TPpUOOB.

Huromnasma. [luto3ons. Ilurockener. JIBuxkeHnue murToruia3mbl. OpraHoU bl
kietkdn. OmHoMeMOpaHHBIE OPraHOUbl KJIETKU: SHJIOIUIa3MaTUYECKas CETh
(OIIC), ammapar ['oabmku, TU30COMBI, UX CcTpoeHue M (PpyHKUIUU. B3auMocBs3b
OJTHOMEMOpPaHHBIX OPraHoUJ0B KJIETKU. CTpOeHHEe TPaHyJSIPHOTO PETHUKYTyMma.

CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['magkuit




(arpaHynsipHBI) dHAOIUIA3MATUYECKUN peTUKyiIyM. CekpeTopHass (QYHKIHS
anmapara ['onsmku. TpancmopT BemecTB B KIETKE. Bakyonw pacTUTENbHBIX
kietok. Knerounsiit cok. Typrop.

ITomyaBTOHOMHBIE OPTaHOWBI KJIETKU: MUTOXOHPHH, TUIACTUBI.

Crpoenre u (yHKIMM MUTOXOHApPUN M miactui. IlepBUuHBIE, BTOPUYHBIE U
CIOXHBIE  IUIACTUABl  (OTOCHMHTE3UPYIOUIMX  DYKapuoT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, JIEUKOTUIACTHI BBICIIUX PACTCHUM.

HememOpannbsie opranounsl kinetku CrtpoeHne U (yHKIMH HEMEMOpaHHBIX
OpraHouJioB KjeTtku. PubOocombl. MukpodunameHTsl. MbplllleuHble  KIETKU.
Mukpotpy6ouku. Krnerounsiii nenrp. CTpoeHMe M JBHKEHHE >KTYTHKOB H
pecHruek. MUKpoTpyOOUKH IUTOTUIA3MBI. [leHTproIh.

Anpo. Obonouka sjapa, XpOMaTUH, KapuOIUIa3Ma, SAPBIIIKU, UX CTPOEHUE U
byukun. SnepHeiii 6enkoBbeiii MaTpukce. [IpocTpaHCTBEHHOE pacmoOIOKEHHE
XpoMocoM B UHTep(azHOM siape. benku XxpomaTtuHa — THCTOHBI.

Knerounsle BritoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKapuOT

(pacTUTENbHOM, KUBOTHOM, IPUOHOI)
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AcCUMMIISIIIMA M JAUCCUMMJISIIAA — JIBE CTOPOHBI Merabonm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOGHBIA M reTepoTpodHbIN. YdacTue Kuciopoia B OOMEHHBIX
mpoueccax. OJHepreTudyeckoe oobOecreueHue KiIeTku: mnpeBpaiieHue ATD B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIM XapakTep peakuuid KJIETOYHOTO
Metabommu3ma. DEepMEeHTH, UX CTPOCHHE, CBOWCTBA W MEXAHW3M JIEHCTBHS.
Kodepmentsl. Otnnuuns (EepMEHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
AKTUBAaTOPbl U OENKU-WUHTHOUTOPHL. 3aBUCUMOCTbH CKOPOCTH (PEepMEHTATHUBHBIX
peaKIuii OT pa3IMYHbIX (PaKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYecKUX BemiecTB B KkieTke. dDorocunres. Poib
XJoporiactoB B mporiecce (QorocunTeza. CBetoBas u  TemMHOBas  (pas3bl.
[TponykTuBHOCTH (poTOCHHTE3a. BinusHHe pa3nUYHBIX (PAKTOPOB HA CKOPOCTh
¢dboTocunTe3a. 3HaUueHne (HOTOCHUHTE3A.

XeMocuHTe3. PazHooOpas3re opraHn3MOB-XEMOCHHTETHKOB: HUTPUDUIIUPYIOIINE
OakTepuu, >kene300aKTepuH, cepoOaKTepuu, BOAOPOJHBIE OaKTepuu. 3HAUCHUE
XEMOCHHTE3a.

AHa’poOHble opraHu3Mbl. Buasl OpoxxeHus. [IpoaykTel OpoxeHHs W HUX
UCTIOJIb30BaHUE YEIIOBEKOM. AHA’pOOHBIE MHKPOOPTAHMU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OONIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHEpreTudeckoro odmena. [loaroroBuTeNbHBII
aTar. [ MKonu3 — GECKUCIOPOTHOE PACIICTUICHUE TITFOKO3HI.

buonornueckoe OKHUCIIeHWE, WM KJIETOYHOE AbIXxaHue. Ponb MUTOXOHIpUN B
nporueccax OHMOJIOTMYECKOT0 OKHCJICHUS. Huknmueckue peaKIym.

OxucnurensHoe ¢dochopunupoBanue. [IpenmymiecTsa a’spoOHOro mMyTH oOMeHa




BEIIECTB Mepe aHadpoOHbIM. I (HEKTUBHOCTH IHEPTETUYECKOTO OOMEHa

2.5

Peaknuu wmatpuuHoro cuHTe3a. [IpUHIUMIT KOMITJIEMEHTAPHOCTH B PEAKIHIX
MaTpUYHOTO CUHTe3a. Peanusanus HaciaencTBeHHo nHpopmarmu. ['eHeTnaeckuit
KO, ero cBoucTBa. Tpanckpuniusa — Matpuudblid cuHTe3 PHK. IlpuHummsi
TPAHCKPUIILIKUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAILIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnsamus u e€ sranbl. Yyactue TpancnopTtHbix PHK B OumocuuTe3e Oenka.
VYcnoBus Ouocunreza Oenka. KonmupoBanume amuHokucior. Ponbs pubocom B
O6uocuHTe3e OenKa.

Opraauzaiys reHoMa y MPOKapHOT U 3YKApUOT. Peryssius akTHBHOCTH T€HOB y
npokapuot. ['mmore3a omnepona (P. XKakob, XK. Mano). Perymsiiust oOMEHHBIX
IpolLeccoB B KieTke. KneTouHslil romeocTas.

Bupycel — HekneTouHble (HOpPMBI KH3HM U OONWraTHbie mapasuTel. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(DaroB.

Bupycubie 3a0oneBanusi denoBeka, >XMBOTHBIX, pacteHuil. CIIN, COVID-19,

CconuaJIbHbIC U MCIUITNHCKUC HpOGJ’IQMBI

2.6

Knerounelid 1nuxi, ero mnepuoiasl u peryinsauus. HWurtepdaza u  MUTO3.
Oco0eHHOCTH TIPOIecCcOoB, MpoTekaonmx B HHTepdasze. [loaroroBka KieTku K
nenenuto. [IpecunreTndeckuii  (MOCTMUTOTUYECKUN), CHUHTETHUYECKMH U
MOCTCUHTETUUECKUN (IPEMUTOTUYECKUI) EpUOIbI HHTEP(a3bI.

Matpuunsiii cunre3 JIHK — permkanus. Ilpunnunsr perummkannn  JHK:
KOMIUIEMEHTAapHOCTb, IIOJYKOHCEPBAaTUBHBIA CHHTE3, AHTHUIAPALIEIbHOCTD.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TesiomMepa3a. XPOMOCOMHBI HaboOp KIETKM — KapuoTun. JIumimouaHsii u
TaIJIOWAHBI  HAO0OPBI XPOMOCOM. [ OMOJIOTHYHBIE XpOMOCOMBL.  [looBBIE
XPOMOCOMBI.

[enenune kinerkn — muto3. CTaauy MHTO3a U MPOUCXOIAIIME B HUX IPOLECCHI.
Tunsl Muto3a. Kapuokune3 u nurokuHe3. buonornueckoe 3HadeHHE MMTO3a.
Perynanus murotndeckoro mukia kiertku. I[Iporpammupyemast kietodnas rudeisb
— aronTo3.

CDYHKI_[I/IOHaJ'IBHaH ICHOMHKA

OpFaHI/ISM Kak OMOJIOTHYeCKas CUCTEMA

3.1

OHOKJIETOYHLIE, KOJIOHHAJILHEIE, MHOTOKJIETOYHEIE OpraHU3MBbI H
MHOTI'OTKAHEBBIC OpI‘ AHNU3MBI.

®dopMBl pPa3MHOKEHHUS OpraHU3MOB: Oecrosoe (BKJIOYAas BEreTaTHBHOE) H
noysioBoe. Buubl  Oecrmonoro  pa3MHOXEHHS: TOYKOBAaHUE, CHOPYJISIIHS,
dbparmeHTansl, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [1oyoBbie KneTKH, niau rametsl. Meio3. Ctaauu mernosa.

[loBenenue xpomocoM B Meiio3ze. Kpoccunrosep. buosiornueckuii cMbica Melo3a




¥ TI0JI0BOTO Ipouecca. Melo3 ¥ ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpimeBoe pa3Butve. ['ameroreHe3 y »KUBOTHBIX. llosoBBIE JKene3bl.
OOpazoBaHue W pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaroreHe3 U OOIEHE3.
Ctpoenne mnojoBbIX KieToK. OIIONOTBOpEHHE U AMOPHOHATIBHOE pPa3BUTHE
XKHUBOTHBIX. CITIOCOOBI OIUIOIOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTeHorenes.
WNunuBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHe3). Cramuu sMOpHOreHesa
KUBOTHBIX (Ha mpumepe JsarymkH). Jpoodnenue. Tumbl apobnenns. OcoOeHHOCTH
NpoOJIeHHsT MJIEKONUTAIOMIMX. 3apoJblIeBble JUCTKU (TacTpyssnus). 3akiaika
OpraHoB M TKaHEW M3 3apOJBIIIEBBIX JIMUCTKOB. B3ammMHOE BIMAHHME YacTeu
pa3BHMBAIOLIETOCS 3apojblia (3MOpUOHANbHAS WHIYKUOWS). 3akiajka IUlaHa
CTPOCHHUS >KMBOTHOTO KaK pe3yJIbTaT HMEPAPXUYECKUX B3aUMOICUCTBUI TI'€HOB.
Brusare Ha SMOpHOHATBHOE pPAa3BUTHE PA3IUYHBIX (DAKTOPOB OKPYKAFOIIEH
CpEelbl.

Poct u pazButue xuBoTHbIX. [locTaMOpruoHanbHbI nepuos. [Ipsimoe u HenpsaMoe
pasButue. PazButue ¢ Meramopdo3oM y OECIO3BOHOYHBIX M IO3BOHOYHBIX
JKUBOTHBIX. bHoOjOrmueckoe 3HAaY€HHE NPSIMOTO U HENPSMOTO Pa3BUTHS, HX
pacnpocTpaHeHHe B INpupozae. Tuibl pocTa >XMBOTHBIX. DaKTOpbl pPEryssuuu
pocTa KMBOTHBIX M 4ejoBeka. CTaguM IOCT3MOPHUOHAIBHOIO pa3BUTHUA Y
JKUBOTHBIX U 4esioBeKa. [leprnospl oHTOreHe3a yenoBeKa.

Pasmuoxenne u pa3Butue pactenuidl. [amerodputr u cnopodur. Meiio3 B
JKU3HEHHOM IMKJIe pacteHuil. (OOpa3oBaHuWe cmop B TMpolecce Meio3sa.
['amerorenes y pacreHunil. OIUIONOTBOPEHUE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOWHOE OIJIOOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue 1

Pa3BUTUC CCMCHH. MexaHu3MbI peryjisinuiu OHTOICHE3a y paCTCHI/If/'I U ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUS W  pPAa3BUTHA TI'CHCTUKH KaK HAYKH. OCHOBHBIE
TCHCTHYCCKHUE IIOHSATHS M CHUMBOJEL [ OMOJIOTHMYHEIC XPpOMOCOMBI, AJIJICIIBHBIC

T'CHbI, AJIbTCPHATUBHBLIC IIPU3HAKHU, JOMUHAHTHBIA H pCI_IeCCI/IBHHﬁ IMPU3HAK,

32 FOMO3UIOTa, TEeTepO3UroTa, 4YHUCTas JHMHUSA, TUOPUIBI, TEHOTUI, (EHOTHII.
OcCHOBHBIE =~ METOABI  T'CHETHKH: T'HOPUIOJOTHYECKUN, I[HTOJIOTHUYECKUH,
MOJIEKYJISIPHO-T€HETHYECKUN

33 Momnorubpunnoe ckpemurBanue. [lepBoiit 3akon Menaens — 3ak0H eTuHO00pa3us

rubpusoB mepBoro mokoneHus. llpaBunmo ngomuHupoBaHusa. Brtopoit 3akoH
Menzaenss — 3aKkoH pacuieryieHus npu3HakoB. LluTonornyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeIIuBaHus. [ uioTe3a 4uCTOThI raMeT.
AHanuzupyroliee ckpemuBaHue. [IpomMexxyTOUHBIA XapakTep HacleI0BaHUs.
Pacmiennenue mpu3HakoB MpU HETIOJTHOM IOMUHHUPOBAHUH.
Jurubpunnoe ckpemuBanue. TpeTwit 3akoH MeHaenss — 3aKOH HE3aBHCUMOTO

HaCJICJOBaHUA ITPU3HAKOB. HI/ITOJ’IOFI/I‘-IGCKI/IG OCHOBBI )II/II‘I/I6pI/I)IHOFO




CKPEILNBAHU.
CuemnnienHoe HacienoBaHue mnpusHakoB. Paborel T. Moprana. CueruieHHoe
HaCJIEJOBAHUE T'€HOB, HApYLICHUE CLEIUIEHUS MEXIy TIeHaMH. XPpOMOCOMHas
TEOpPHsI HACIIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpENENEeHUs Moja. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBI. ['OMOraMeTHslli M rereporaMeTHslii 1oj. I'eHeTmdeckas
CTPYKTypa IOJIOBBIX XpoMOCOM. HacienoBaHne NpHU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

I'enotun kak uenoctHas cucrema. llnerdoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOECTBEHHBIM ajuienusM. B3anMonelicTBUE HEAIENbHBIX TI'€HOB.

Kommnnemenrapuocts. Onucras. [Tonumepust

34

BsaumoneiicTBre reHoTHIIA M cpeabl TpU (popMmupoBaHuy heHoTuna. MI3MEeHYMBOCTh
npu3HaKoB. KauecTBeHHbIE M KOJMYECTBEHHbIE IMPHU3HAKU. BuAbl M3MEHUMBOCTH:
HEHACJICICTBEHHAS Y HACJIEICTBEHHASI.

MoaudukanmonHas ~ W3MEHYMBOCTh.  Poms  cpeapl B (OpMHPOBAHHUU
MOIM(UKAITMOHHOW n3MeHYnBOCTH. HopMa peakinu npusHaka. BapuarmioHHbIN psift
u BapuarmonHass kpuBas (B. Woranncen). CpoiicTBa MOIU(PHUKAITMOHHON
W3MEHYMBOCTH.

['enotunuyeckas n3MeHUMBOCTh. CBOMCTBA T€HOTUITHMUYECKOW W3MEHUYMBOCTU. Bubl
TeHOTUITMYECKON M3MEHUMBOCTH: KOMOMHATHBHAS, MyTAI[HIOHHAS.

KomOunaTiBHasT W3MEHYMBOCTh. MeHo3 © TIOJIOBOM TIpOIleCC — OCHOBA
KOMOMHATUBHON M3MEHYMUBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JMAHUU
TeHEeTUYECKOr0 Pa3Ho00pasus B MpejiesiaX OJJHOTO BUA.

MyTatnmonHasi ”3MEHUYMBOCTh. BUibl MyTaluii: reHHbIE, XpOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE M WMHIYLMPOBAaHHBIE MYTalUWHU. SIEpHbIE U LMUTOILIA3MaTHUYECKHE
myTarui. COMaTHYECKUE U TTOJIOBBIC MyTaliu. [[pUarHbI BOSHUKHOBEHUS MYTaIlHH.
MyTarenpl W HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYyTAallMOHHOTO
nporiecca. 3aKoH TOMOJIOTHUYECKUX PsIIOB B HaclaeACTBeHHON n3meHunBoctr (H.U.

Bagunos). BuesinepHast "3BMEHUMBOCTh U HACIEACTBEHHOCTh

3.5

Kapuotun denoBeka. MexnayHapoaHas mporpaMMa HCCIEJOBaHUS T'€HOMaA
yejaoBeKa. MeTonbl  HM3y4YeHUs T€HETMKM  YEJIOBEKa: TE€HEaJOTMYECKU,
OJIM3HEIIOBBIH, LIUTOreHETUISCKUH, MOMYIAUUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU . CoBpeMeHHOE OnpeIeIICHUE TeHOTHUIIA:
MMOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C ITOMOUIBIO
[MI1P-ananu3a. HacnencrBenHble  3a0oiieBaHHMS — 4cjloBeKa. [ eHHbIE U
XPOMOCOMHBIE 0011€3H1 YEJI0BEeKa. bonesnn c HACJIEICTBEHHOU
MPEIPacloNOKEHHOCThIO. 3HAYEHHE MEAMIIMHCKOW T'€HETHKU B MPEIOTBPALICHUN

U JIEUEHUN TEHETHUECKNX 3a001eBannil ueoBeka. CTBOJIOBBIE KIIETKHA




3.6

JomecTukanus u cenekuus. 3apoXKIeHUE CeNeKIMU U TomecTukaunu. Yuenue H.U.
BaBuiioBa 0 mieHTpax MPOUCXOXKACHUS W MHOTO00pas3wsi KyJbTYPHBIX PACTCHHIA.
Ponb cenexkiuu B co3naHuy COPTOB paCTeHU U MOPOJ KUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTMYECKHX PAJIOB B HACJIEICTBEHHOM W3MeHunBoctH H.M.
BaBuioBa, ero 3HaueHue A1 CENEKIIMOHHON paOOTHI.

Metonpl  CceleKIMOHHOW paboThl. McKyccTBeHHBIM OTOOp: MAacCOBBIA U
VH]JIUBUIY ATbHBIM. Jransl KOMOMHAIIMOHHON CCJICKIIHH. HcnrpiTanue
MPOU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUITYy C TOMOIIBIO OIEHKH
¢deHoTua TOTOMCTBA U OTOOP 110 T'€HOTHUITY € romolkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/l CEIEKIIMOHHOW paboThl. PainanmoHHbIi u
XUMHYECKM MyTareHe3 Kak HWCTOYHMK MyTalui Yy KyJIbTypHBIX ¢opM
Opranu3MoB. Vcronb30BaHME TE€HOMHOIO PENAKTUPOBAaHUS UM METOJOB
pexomOunanTHbIX JJHK 17151 monmydenust ucxoqHoro Marepuana Ass CeIeKIHH.
[Tonyuenne mnomumonaoB. BHyTpuBuaoBas rubpuausanus. bianskopoacTBeHHOE
CKpeIllMBaHue, WX WHOpuIMHT. HepoacTBeHHOE CKpeliMBaHUe, WM ayTOPUAWHT.
I'erepo3uc m ero npuunsbl. Mcnonb3oBanue rereposuca B cenekiuu. OtaanéHHast
rubpuamzanys. [lpeononenne Oecriogusi MEXBUAOBBIX THOpHIOB. JlocTikeHus

CCJICKIIMN paCTeHI/Iﬁ M JKMBOTHBIX

3.7

OOBEKTHI, HCMOIB3YEMBIE B OMOTEXHOJIOTHH, — KIIETOYHBIE W TKAaHEBBIE KyJIbTYPHI,
MHUKPOOPTaHU3MBbI, HMX  XapaKTepUCTHKA. TpaauimoHHass  OMOTEXHOJOTHMS:
xjie0oneueHne,  IMOJIyueHHE  KUCIIOMOJOYHBIX  TNPOJYKTOB,  BUHOEIHE.
MukpoOuonornueckuii cuHTe3. OOBEKTHI MHKPOOHOJIOTHUECKHX TEXHOJIOTHH.
[TlpousBopcTBO  Oenka,  aMHMHOKHUCIOT M BUTaMMHOB.  VckyccTBeHHOe
OIJIOJOTBOpEHHE. PEeKOHCTpyKLMS SHLIEKIETOK W KJIOHHUPOBAHWE >KUBOTHBIX.
Mertoa TpaHCIUIaHTALUK SAEP KIIETOK.

XpoOMOCOMHAasi W T€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha |
KoHcTpyupoBanue pexkomMOuHaHTHRIX JIHK. JlocTmkeHuss W mepCreKTUBBI
XPOMOCOMHOW H TEHHOWM WHXEHepuu. MeaunumHckue OWOTEXHOJIOTHH.

Hcrmonp30BaHNue CTBOJIOBBIX KIETOK

Cucrema u MHOroo0pa3ue OpraHu4eckoro Mupa

4.1

buonornueckoe  pasHooOpazue  opranu3moB.  CoBpeMeHHas  cucTeMa
oprannyeckoro Mupa. IlpunHnunel knaccuduxamuu opraHu3smoB. OCHOBHbIE
CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOEHHUSA M JKU3HEAEATEJBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxen, OJHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJIOPOCIH, APYTUE
npoTUCThl. KoJIoHHalIbHBIE OPraHu3MBbl. JIBUKEHNE OJHOKJIETOUHBIX OpPraHU3MOB:
amMEOOouaHOE, KIYTUKOBOE, PECHUYHOE. 3allUTa Y OJHOKJIETOYHBIX OpPraHU3MOB.

PaS,Z[pa)KI/IMOCTL Y OAHOKJICTOYHBIX OPTaHHU3MOB. Takcucel




4.2

MHoOrokjaeTo4Hbie pacTeHus. B3auMocBs3b 4acTell MHOTOKJIETOYHOTO OpraHu3Ma.
Tkanu, opranbl ¥ CUCTEMbI OPTraHOB MHOTOKJIETOYHOTO opranu3ma. OpraHusm
Kak eaumHoe uenoe. TkaHu pacreHud. Tumbl  pacTUTENBHBIX  TKAaHEW:
oOpa3zoBarenbHas, TOKPOBHAs, TMPOBOJAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobeHHocTH CTpoeHus, (PyHKIMIA U pacloI0KEeHUsI TKaHEeW B opraHax pacTeHUN

4.3

BereraTtuBHbIE U T€HEpaTUBHbBIE OpraHbl pacTeHUH. OYHKIIMU OPraHOB M CHCTEM
opranoB. Kapkac pacrennil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBI 1
HacTuu. llornomenue BOXBI, YIVIEKMCIONO ra3a M MHUHEPAIbHBIX BELIECTB
pacteHusaMu. Jlpixanue pacteHuil. Juddysust razoB yepe3 MoBEpPXHOCTh KIETKH.
TpaHcnopTHBIE CUCTEMBl pacTeHMil. Bpiaenenue y pacteHuwil. 3ammura y
MHOTOKJIETOYHBIX pacTeHuid. Kyrtukymna. CpencrBa MacCMBHOM M XMMHUYECKOU
3auThl. DUTOHIUABI.

Pa3apaxxuMocTe M perynsiuus y OpraHu3moB. Pa3gpakuMocTb U peryisauus y

MHOTI'OKJIECTOYHBIX paCTeHI/II\/’I. PocTtoBrie BE€IICCTBA U UX 3HAYCHUC

4.5

MHOrokJIeTOYHbIE ~ KMBOTHBIE.  B3auMOCBSI3b  4acTEd  MHOTOKJIETOYHOI'O
opranu3ma. TKaHHM, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U 4esoBeKa. THIIBI
JKUBOTHBIX TKaHEH: SIUTEINalbHas, COCIWHUTENbHAs, MbILIECYHAs, HEpBHAs.
OcobenHoctu cTpoeHHs, (GYHKIMA ¢ PACIIONIOXKEHUS TKaHEH B oOpraHax

JKHBOTHBIX U YCJIOBCKaA

4.6

Oprasbl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMNA OPraHOB U CUCTEM OPIaHOB.
Omopa Ttena opranu3moB. CKeleTbl OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX
KUBOTHBIX. HapyxHblii U BHyTpeHHMI ckeneT. CTpoeHHE W TUIIBI COEIMHEHMS
KOCTEil.

JIB>KeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanue >kuBOTHBIX. IluTanue
MO3BOHOYHBIX KUBOTHBIX. J[pIxanue kxuBoTHBIX. KoxkHoe apixanue. JKabepHoe u
JIErOYHOE JIbIXaHUE.

JlpIxaHWe MO3BOHOYHBIX >KMBOTHBIX. OBOJIOLUMUOHHOE YCJIOKHEHHUE CTPOCHHUS
NETKUX TO3BOHOYHBIX XKUBOTHBIX. J[pIXaTtenpHas cucTteMa 4elioBeka. MexaHu3m
BEHTWISILMUA JIETKUX Y NOTUL M MIEKONMUTAIONMX. TpaHCHOpPT BELIECTB Yy
opraHu3MoB. TpaHCHOPT BeWIECTB y JKMBOTHBIX. KpoBeHOCHass cucrema u e
opranbl.  KpoBeHocHas ~ cucreMa  MO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOBOOOpAIIeHHU. OBOJIOIMOHHBIE YCIOXKHEHHUS CTPOEHUS KPOBEHOCHOM
CHUCTEMBI TO3BOHOYHBIX >XMUBOTHBIX. BbijeneHue y opranu3zMoB. Breiienenue y
KUBOTHBIX. COoKpaTturenbHble Bakyonu. Opransl BelieiaeHus. CBsA3b MOJIOCTU Tea
C KPOBEHOCHOM W BBIICIHUTEIIBHON cucTeMamMu. BrpiieneHne y MO3BOHOYHBIX
JKUBOTHBIX. 3alIUTa y MHOTOKIETOUYHbIX KUBOTHBIX. [lOoKpoBEI U HX

IMPONU3BOAHEIC.




Pa3znpa)xuMocTh 1 perymisanus y opranu3MoB. Pa3npakxuMoCcTh y OZHOKIETOYHBIX
opranu3moB. Takcuchbl. Pa3gpaXXumMocTe U peryjasiuuss y MHOTOKJIETOYHBIX
pacTeHnid. PocToBbIE BellleCcTBa U UX 3HAYCHHUE.

HepBHas cucrema u peduieKTOpHasl peryisiius y MHOTOKJIETOYHBIX >KMBOTHBIX.
HepBhas cuctema u €€ oTaenbsl. DBONIOIMOHHOE YCIOXKHEHNE CTPOCHUSI HEPBHOM
CUCTEMBI y JKUBOTHBIX.

Pazpabotka anroputMoB u mporpamMm Ui 3(PQEeKTHBHON (HYHKIIHMOHATBEHON
aHHOTalUU TE€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JI0MOB

MHUKPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpraHu3M 4eoBeKa U ero 3I0pPOBbE

5.1

Oprassl ¥ cUCTEMBI OPraHOB uyesnoBeka. OTAebl TOJIOBHOTO MO3ra TO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u peduekropHas nyra. be3yciioBHble M yCIOBHBIE
pednexcel. ['yMopanbHas peryiasiuuss M SHAOKPUHHAs CHCTEMa >XUBOTHBIX H
yesoBeKa. JKene3pl PHIOKPUHHON CUCTEMBI U UX TOPMOHBI. JleiicTBrE€ TOPMOHOB.
B3aumocBs3p HepBHOM M SHAOKpUHHOW cucTteM. [unoramnamo-runodusapHas

cucrema. Pednexc u pednexropnas ayra. bezycinoBHble U yciIoBHbIE pedaeKChl
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3ammra opraHu3Ma ot Oose3Hed. IMMyHHas cuctema yenoBeka. KiertouHslit u
TYMOPQJIbHBIA MMMYHHTET. BpOXXAEHHBINA, NPHOOPETEHHBIH crenu(uIecKuii
umMMmyHUTeT. Teopuss  KIOHaJIbHO-CeNeKTUBHOrOo  ummyHutera (I1.Dpinux,
®.M.bepuer, C.Toneraa). BocnanutenbHple OTBETHI OpraHu3MoB. Poib

BPOXKIEHHOTO IMMYHHTETa B Pa3BUTHU CUCTEMHBIX 3a00JIeBaHUN
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KpoBenocHast cuctema u e€ opranbl. Cepjile, KpPOBEHOCHBIE COCYAbI U KPOBb.

Kpyru kpoBooOpaiuenus. Pabora cepaua u e€ perynsus
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Hpixanue yenoseka. J{uddysus ra3oB yepes MOBEPXHOCTh KIETKH. [[pixarenbHas
cucremMa 4enoBeka. JIpIxarenbHas IMOBEPXHOCTb. Perynsmus — AbIXaHUS.

JlpixaTenbHbie 00bEMBI

5.5

HI/II_L[eBapI/ITeJ'ILHaH CHUCTEMa 4YCJIOBCKA. OT)ICJ'IBI MMUIICBAPUTCIIBHOTO TpaKTa.
HI/IHIeBapI/ITeJIBHLIe KCIIC3bI. BHYTpI/IHOJ'IOCTHOG u BHYTPHUKJIICTOYHOC

MUIICBAPCHUC

5.6

ITokpoBel M wux mnpousBogHble. Opranbl BbigeneHud. I[louku. CrtpoeHue u
¢yHKIMOHMpOBaHNUE HepoHa. DubTpanus, ceKpelus 1 o0paTHOE BCcachbIBaHHUE

KaK MCXaHHU3MbI pa6OTbI OpTaHOB BbIICJIICHUS. O6p330BaHI/Ie MOYH Yy YCJIOBCKa

5.7

HBI/I)K@HI/IG yenoBeKa: MbImieuHas cucreMa. CKelleTHBIE MBIIINbBI 1 HX pa60Ta.

CrpoeHue u TUIbI COEAMHEHUS KOCTEN

Teopus 3Bomtonuu. PazBuTtue xu3HM Ha 3emiie

6.1

3BOJ'IIOI_II/IOHH21$I TCOpHUA 4. I[apBI/IHa. Hpe,[[HOCLIJIKI/I BO3HHMKHOBCHUA

napsuHu3Ma. JKu3Hp 1 HaydHas aesrenbHocTs Y. JlapBuHa.




JBwxymume cuibl 3Boonuu BUI0B 1o Y. J[apBuHY (BBICOKAas MHTEHCHBHOCTH
pa3MHOXEHHsI OpraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, OOprda 3a
CYLIECTBOBaHME, €CTECTBEHHBIH U MCKYCCTBEHHBIH 0TOOP).

Odopmnenne cunrerndyeckoil Teopun 3Bomtonuu (CTI). HelttpanbHas Teopus
sBosroi. CoBpeMeHHasi 3BOJIOIMOHHAs OMOJIOTHS. 3HAUE€HUE SBOJIIOLMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHOU KapTHHBI MUPA

6.2

[Tomynsimust kak »yeMeHTapHas enuHuna 5BoytolMd. COBpEMEHHbIE METO/bI
OLIGHKM TEHETUYECKOro pa3zHoOOpasus W CTPYKTypbl mnomyssuuid. V3menenue
reHooHAa MOMYJSAIUH KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble  (DaKTOpbl  (IBMKYILME CHJIBI) HBOMIOLMHM. MyTalMOHHBIN
npouecc. KomOuHatuBHass u3MeH4YMBOCTh. Jlpeilp reHOB — ciaydailHble
HEHAIpaBJICHHbIE W3MEHEHUs 4YacToT ajuleled B momysmuax. Odgexr
OCHOBATEJIA. Murpanuu. N3omsannsa HOMYJISLIAIN: reorpaguueckas
(mpocTpaHCTBEHHAs ), OHoornyeckas (penpoayKTHBHAS).

EcrecTBennbiii  oTOOp — HampaBisoommid  ¢Gaktop dBoMONUH.  DopMBI
€CTECTBEHHOIO  0TOOpa:  JABWKYIUMN, CTAaOMIM3UPYIOLIMHM, Pa3pbIBAIOLIUI
(mm3pyntuBHBIN). [TomoBoit oT6op.

[IprcniocoONEHHOCT, ~ OPraHM3MOB  KaKk  pe3yJbTaT  MHUKPO3BOJIOLHUU.
Bo3HukHOBeHHE — MpHCIOCOONCHMH Yy — OpraHu3moB.  ApoMopdo3sl U
uanoagantauuu. [Ipumepsl npucrnocobieHuit y opranu3mMoB. OTHOCUTENBHOCTh
IPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepum u crpykrypa. BunooOpazoBaHue Kak pe3yJbTar
MUKPOIBOTIOIMH. M3omsmus — KioueBoi Qaktop BupooOpazoBanus. [lytu u
CIoco0bI BUJI000pa30BaHUSA: aJIONaTPHUUECKOe (reorpaduueckoe),
CUMITATPUYECKOE  (DKOJIOTHYECKOE),  «MTHOBEHHOE»  (TIOJUILIOUIU3AIIHS,
ruOpuau3anys). JuTenbHOCTh HBOTIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl HOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb sBOMIOLIMOHHON OMONOrMHM B Pa3paboOTKE HAYYHBIX METOJIOB COXpPAaHECHHUS
6uopazHooOpasuss. MHKpPOIBOJIOLUS U KOIBOJIOLUS MApa3sUTOB U HX XO35€B.
Mexanu3mbl HopMUPOBaHHS YCTOWYUBOCTH K aHTUOMOTHKAM H CTIOCOOBI OOPHOBI

Cc Hel

6.3

Mertonbl n3ydeHus: MakposBoitouuu. IlaneoHTomorMueckue MeToisl M3y4deHHs
sBosrou. Ilepexoansie (OpMbI U PUIOTEHETUYECKUE PAIBI OPTAaHU3MOB.
buoreorpagudeckne MeTopl u3yueHus Boaolu. CpaBHeHHE (IIOpHI U QayHbI
MaTepUKOB H OCTPOBOB. broreorpadudeckue oomactu 3emiid. BUIbI-3HAEMHUKH 1
PEJIUKTBI.

OMOpPHOIOTHUECKHEe U CPaBHUTEIBHO-MOPOIOTUYECKHE METOAbl H3YUYCHUS

OBOJIFOIIMH. I'eneTnyeckre MeXaHH3MEI SBOJIIOIIMM OHTOI'CHC3a W IIOABJICHUA




9BOJIIOIMOHHBIX  HOBIIECTB. [ 'OMOJIOTMYHBIE W  aQHAJOTHYHBIC  OPTaHBHI.
PYJII/IMGHTapHBIG OpraHbl )51 aTaBU3MBI. MOJ'ICKy.]'IprHO-FGHCTI/ILIGCKI/IG,
OMOXMMHYECKHEe ¥  MaTeMaTUYeCKWe  METOAbl  W3YYEHHS  DBOIIOLHUHU.
I'oMolornYHEIE TE€HEI. COBpeMeHHBIe MCTOABI IMOCTPOCHUA (i)I/I.HOFeHeTI/I'-IeCKI/IX
JIepEBbEB.

XpPOMOCOMHBIE MyTaITUH U YBOJIOIHSI TCHOMOB.

OO6mume 3akoHOMEpHOCTH (TpaBuia) 3BOMIOUMUA. HeoOpaTHMOCTh 3BOIIIOIUU.

AI[aHTI/IBHaH paauanuys. HepaBHOMepHOCTb TEMIIOB 3BOJIOIIMH

6.4

Hayunple rumote3sl MNpPOUCXOXKICHHUS >KM3HM Ha 3emie. AOHOreHe3 U
naHcrnepMusi. JJoHay4HbIE IPEACTaBICHUS O 3aPOKICHUM KU3HU (KpEallMOHU3M).
I'nnoTes3a MOCTOSHHOIO CaMO3apOXKIEHUS JKU3HHU U €€ ONPOBEPIKEHUE OIBITAMU
®. Penu, JI. Cnammanmanu, JI. Tlactepa. IlpoucxoxneHue KU3HU U
acTpoOUONIOTHS.

OcHoBHbIE 3Tallbl HEOpraHM4ecKkod sBojtouuu. IlmanerapHas (reosioruyeckas)
IBOJIONMS. XHUMHYecKass »JBOMIONUS. AOHMOTEHHBIH CHHTE3 OpraHMYecKHX
BemecTB u3 Heopranmdeckux. Ompir C. Mwmmepa u I'. HOpu. OGpazoBanue
noaumepoB U3 MoHomepoB. Koanepsarnas runore3a A.M. Onapuna, runoresa
nepBuyHoro OynwoHa JIk. XomzaeitHa, reHernueckas rumnore3a . Mémnepa.
Pu6osumer (T. Yek) m runoreza «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Hcropus 3emnu m Meronbl e€ u3yuyeHus. lckonmaemble OpraHMYECKHE OCTATKH.
['eoxpononorus u e€ Meroapl. OTHOCUTENbHAs U a0CONMIOTHAS TE€OXPOHOJOTHSL.
I'eoxpoHOIOrMYECcKas 1IKaja: 0HbL, APbl, HEPUOBL, JITOXH.

HauanpHble dTansl opranndeckor 3BoMtonud. [losBiIeHHEe U 3BOIOLMS MEPBBIX
KJIETOK. OBoitonus Merabonu3Ma. BoO3HHMKHOBEHHME MEpPBBIX HKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKH KaK aHaJIor MEepPBbIX Ha 3eMJyie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOHMOreHe3). DBOJIOIMOHHOE MPOUCXOXKICHHE
BUpPYCOB. [IpomcxokaeHue MHOTOKIECTOYHBIX OpraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYyTII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 9Tambl SBONIONMU BBICIIUX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pacteHuii. Bbixon pacreHuii Ha cymry. IlosBineHue CHOpOBBIX pacTeHUR U
3aBoeBaHne uMmHu cymH. CemeHHble pacTeHHUs. lIponcxokIeHue IBETKOBBIX
pacTeHun.

OcCHOBHBIE 3Tambl 3BOMIOLMU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl
KUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpaoBbIE )KUBOTHBIE. JKU3HB B BOZE. DBOIOLMS TO3BOHOYHBIX.
[Ipoucxoxnenne ampuodbmii u pentwinid. [IpoucxoxneHne MICKOMUTAIOMUX H

ntull.  [lpuHnun  kimroueBoro apomopdosza. OcBoeHue OeClO3BOHOUHBIMU U




MIO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.
Pa3BuTHe xu3HM Ha 3emiie 1o paM M NEepUoAaM: apxel, MpoTepo30il, naneo3oil,
Me3030H, KaifHo30i. OOmias xapakTepuCTHKa KIUMaTra M TIeoJOrMYeCKHX
nporeccos. [losiBieHue u pacuBeT XapaKTepHbIX OPraHU3MOB. YTIe00pa3oBaHuUe:
€ro YCJIOBHS U BIMSHUE HA Ta30BbI cOCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAaHHS — 3KOJIOTMYECKHE KpHU3UChl Ipouuioro. Ilpuumuel u
CJIEJICTBUSL MaccOBBIX BbIMHpaHuil. COBpEMEHHBIN IKOJIOTMYECKUN KPHU3UC, €ro

0COOEHHOCTH

6.5

Paznmenst u 3amaum  antpomosnioruu. MeTtoasl aHTponojioruu. CTaHOBIEHHE
IIPEJICTaBICHUN O POUCXOKICHUH yesloBeKka. COBpEMEHHbBIE HAYYHBIE TEOPHH.
CxoacTBO 4esoBeKa € KUBOTHBIMU. (CHCTEMATHUECKOE IIOJIO)KEHHE YeJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJNOBEKA C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
Mophonoruyeckue, AMOPHOIIOTUYECKHE, (bu3H0N0ro-6MOXUMHUYECKHE,
nosesneHyeckue. OTIn4Ms yenoBeKa OT )KMBOTHBIX. [IpsAMoxoxkieHne u KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHOU
CUCTEMBI.

JBwxymue cuibl ((hakTopbl) aHTPONOIeHe3a: OMOJIOTMYECKHE, COIMAaJbHBIE.
CooTHolieHre OMOJIOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OcHOBHBIE CTaIMM AHTPOIIOTE€HE3a. ABCTPAIIONUTEKHU — IBYHOTHE MIPEJIKU JIFOIEH.
YenoBek  yMelnbld, IEpBbIE  H3rOTOBJICHMSA  OpyAaud Tpyaa. UYenosek
NPSMOXOJSIINN W TEpPBBIA BBIXOM Jomel 3a mpeaensl Adpuxu. Yemosek
reiinenpOeprekuii — oOmUi TPEeIoK HEaHAePTATbLCKOTO YelIOBEKa U YelIOBEKa
pazyMHOro. YenoBek HEaHAEPTANIbCKUWA Kak BHJ JIOJECH XOJIOAHOTO KiIMMaTa.
YenoBek pa3yMHbI COBPEMEHHOI'O THIIA, JEHHCOBCKHI YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a mpenenamMu Adpuku.

OBOJIOIUS COBPEMEHHOIO uesoBeka. EcTecTBeHHBIM 0TOOp B MOMyJISLUSAX
yeroBeka. MyTallMoOHHBIN nponecc U noiauMopdusM. IlomynsiuoHHbIE BOJIHBL,
npeiid reHoB, Murpanus u «3h(eKT oCHOBATENS» B MOIMYJISIUAX COBPEMEHHOTO
4eJI0BEKa.

YenoBeueckue pacel. I[lonstue o pace. bonpmme pacel:  eBporeouaHas
(eBpasmiickasi), aBCTpaJio-HErpouaHas  (dKBaTOpUalbHas),  MOHTOJOUIHAS
(a3uarcko-amepukaHckas). Bpems u myTu pacceneHusl yelloBeKa IO IUIAHETe.
EnuncrtBo  dyenoBeueckux pac. HayuynHas  HecocTOSITENBHOCTH — pacu3Ma.
[TprucnocoOneHHOCTh YenoBeKa K PAa3HbIM YCJIOBUSAM OKpY’KAIOUIEH Cpelbl.
Bnusnue reorpaduueckoit cpeasl U apeiipa TreHOB Ha MOPQOJOTHUIO U

($U3MO0IIOTHIO YeIoBEKa

ODKOCUCTEMEI U MMpUCynmue MM 3aKOHOMEPHOCTHU

7.1

Pazgenel u 3ama4m SKOJIOTHH. CBS3b DKOJIOTUH C APYIruMH HaAyKaMH.




Mertonbl skonoruu. IloneBble HaOmoneHUs. OKCHEPUMEHTHI B  3KOJIOTHU:
IpUpOJIHbIE W JlabopaTopHble. MopaenupoBaHue B 3KOJOTMM. MOHHUTOPUHT

OKPYKAroOIIel CpeJibl: IOKATbHBIN, pErHOHAIBHBIN U TIT00ATbHBIHI

7.2

Dxonorunueckue (GakTopbl W 3aKOHOMEPHOCTH HX neicTBusa. Kiaccudukamms
HKOJIOTHUECKUX (HaKTOpoB: aOMOTHUECKUE, OMOTHYECKHE, AaHTPOIOTCHHBIE.
OO0ue 3aKOHOMEPHOCTH JEHCTBHSI 3Kojlorudeckux ¢akropos. IIpasuio
munumyma (K. Ilnpenrens, 0. JIu6ux). TonepaHTHOCTb. DBpUOMOHTHBIE M
CTEHOOUMOHTHBIE OPTaHU3MBI.

Abuotnyeckue Qaxtopsl. CBeT kak 3Kkojorndeckuil daxrtop. JleicTBue pasHbIX
Y4aCTKOB COJHEYHOIO CIEKTpa Ha OPraHU3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHHH M JXUBOTHBIX II0 OTHOIIEHUIO K cBeTy. CHUrHaibHas poib CBeETa.
DoTOnEepruOAU3M.

Temnepatypa kak dkojmorudeckuii ¢akrop. JleiictBue Temmeparypbl Ha
opranu3mbl. [loMkuIoTEpMHBIE 1 TOMOMOTEPMHBIE OpraHU3MBbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocts kak dkonormueckuii  (aktop. IlpucmocoOneHust pacTeHWid K
NoJIep )KaHuI0 BOJHOTO OanaHca. Kiaccudukaius pacTeHHid MO OTHOIICHHIO K
BoJie. [IpucnocobiaeHus )KUBOTHBIX K M3MEHEHUIO BOJJHOTO PEKHMA.

Cpenpl 0oOWTaHMS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3MIYyIIHAs, ITOYBEHHAS,
riyOMHHas  MOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas. (DPU3UKO-XMMHUYECKHE
OCOOEHHOCTH cpell OOWTaHus OpraHu3MoB. IIpucrocoOieHus OopraHU3MOB K
YKU3HU B Pa3HBIX CpEAaAX.

buonornueckne putMbl. BHeninne u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIC
putMmbl. [IprcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHI
JKU3HU.

Kuznennosie Gopmbl opranu3moB. [loHsTHe o xu3HeHHON (opme. KU3HEHHbIE
dopMBl pacTeHHi: IEpeBbsl, KYCTApHUKH, KYCTApHUYKHM, MHOTOJETHUE TpPaBHl,
oJlHoJIeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI XKMBOTHBIX: THAPOOUOHTHI, T€OOHUOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnyeckue Qaxropsl. Bunel OnoTHYeCKMX B3aMMOJEHCTBHUIN: KOHKYpPEHIMS,
XHUITHAYECTBO, CUMOMO3 U ero (opmel. IlapazuTusm, Koomepanus, MyTyalH3M,
KOMMEHCAIIU3M (KBapTUPAHTCTBO, HaxJeOHUUYECTBO). Herpoduueckue
B3auMoOZecTBUs  (Tomuueckue, (opuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTMYECKMX B3aMMOJEHCTBMHA [UIs CYyIIECTBOBAHHMS OpraHHM3MOB B cpele

o0uTaHuA. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKIIFOYCHUA

7.3

OKOJIOTUYECKHE XapaKTepUCTUKHU momyisuuu. [Tomymsmus kak Omosormyeckas
cucrema. Posib HEOTHOPOTHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U OCOOCHHOCTEN
O1oJ0TMM BUJIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYpBI MOMYJISIUH.

OCHOBHBIE TIOKa3aTeJIn nonyJjdanuu: 4YuCJICHHOCTb, IJIOTHOCTH, BO3pAaCTHAd H




MOJIOBasi CTPYKTypa, pPOXKIAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTD,
MHUTpaLHs.

Dxoyioruueckasi CTpykrypa mnonyisauuu. OIeHKa 4YUCIEHHOCTH MOMYJISIUH.
JvHamuka monyysinuu U €€ peryJisaius. buoTudeckuii moTeHuran NOMyJISIUY.
MopgenupoBanue AuHaMuKu —nonyisuud. KpuBble pocTta  YHMCIEHHOCTH
nonyyisuuud. KpuBble BbDKHMBaHUA. Perymisuus 4MCICHHOCTH TOMYJISIIUNA: POJb
(GakToOpoB, 3aBUCAIIMX M HE 3aBUCAIIUMX OT IUIOTHOCTH. OKOJIOTHYECKUE
cTpareruu BUIOB (r- 1 K-cTparerun).

[TonsitTue 00 osKomormueckoi Hume Buma. Mecrtoobutanue. MHOrOMepHas
Mozenb 3Kkonorndecko HumM Jx.M. XarumHcoHa. PazMepbl 3KOIOrMYecKoi
Huid. [ToTeHmansHas 1 peain30BaHHasl HUILIN.

Bun xak cucrema mnomynsuuid. Apeanbl BUIOB. Buiasl M uMX KM3HEHHbIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEJCHHUS W MWUIpalUid  >KMBOTHBIX.

brnonornueckne nHBa3UN YYXKCPOAHBIX BUI0OB

7.4

CoobmectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsizu Mexmy
opraHu3MamMu B OHWOIlEHO3e. DKOCHCTeMa KakK OTKpbITas cucrema (A.J[x.
Tencnu). @yHKIMOHAIBHBIE OJOKM OpPraHW3MOB B JKOCHCTEME: MPOJIYIEHTHI,
KOHCYMEHTHI, peayleHTsl. Tpopudeckue ypoBHH. Tpodudeckue Lenu u CeTH.
Abuotnyeckue 650ku 3KocucteM. [TouBbl U mibl B 3kocucreMax. Kpyrosopor
BELIECTB U ITOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbBIE TMOKa3aTelnn IKOocHCcTeMbl. buomacca u mpoaykuusa. DKOJIOTHUYECKUE
UpaMUIbl Yhces, OMoMacchl U SHEPTUH.

HamnpapneHHble 3aKOHOMEpHBIE CMEHBI cOOOLIECTB — cyKueccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCHM W WX TPUYUHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha
cykueccuu. Knmnmakcnoe coo6iectBo. buopasnoobpasue 1 moinHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

ITpuponHble 3KOCUCTEMBI. AHTPONOIEHHBIE JKOCHCTEMBI. ATpPO’KOCHCTEMA.
ArpoueHo3. Paznuuus Mexxay aHTpONOIe€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMH.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['oponckas diopa u
¢dayna. CunaHTponu3anus ropoJckoi ¢ayHsl. buosornueckoe u xo3siiicTBeHHOE
3HAYCHHUE arpodKOCUCTEM H YpPOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS
OCHOBHBIX B3aUMOJICHICTBUI OPTaHU3MOB B 9KOCUCTEMAX.

IlepeHoc 3HepruM M BEUIECTB MEXAY CMEKHBIMU YKOCUCTEMAMHU. Y CTONYMBOCTh
OpPraHU3MOB, TOMYJSIMUA M HKOCUCTEM B YCJIOBUSAX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JICUCTBUI

7.5

buochepa — oOmemnanerapHas o0oJiouka 3eMiIM, T/I€ CYIIECTBYET WU
cyuiecTBoBajiia u3Hb. YueHnue B.M. Bepnaackoro o Ouocdepe. Obnactu
6uocgepsl u e€ coctas. JKupoe BeriecTBo 6uocdepsl U ero pyHKIUH.

3aKOHOMEPHOCTH _cymiecTBOBaHusL O6uocdepsl. OcobeHHOCTH Ouochepbl Kak




ro0anbHOW  3KOocUCTeMbl.  Jl[MHamMuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotsl BemectB M Ouoreoxumuueckue MUKIbI (yriiepoja, as3ora).
PurmuynOCTS siBIEHMIA B Ouochepe.

3onaneHOCTh Onocheprl. [lonsatue o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHJIpA,
XBOMHEBIE JicCa, CMCHIAHHBIC W MHUPOKOJIUCTBCHHBLIC JICCa, CTCIIKM, CaBaHHBI,
MYCTBIHU, TPOIUYECKUE Jieca, BBICOKOTOPbsS. KiMMmar, pacTHTENbHBIA U
YKUBOTHBII MUp OMOMOB CYIIH.

Crpykrypa u (QYHKIHS JKUBBIX CHCTEM, OIIEHKa UX PECypCHOrO MOTEHIMAla U

6urochepHbIX PYHKIMHA

7.6

DKosornyeckre Kpu3uChl M UX NMpUUMHBL. Bo3nelicTBue yenoBeka Ha duocdepy.
3arpsi3HeHue BO3AYIIHOW cpenbl. OxpaHa Bo3AyXa. 3arpsi3HEHUE BOJIHOU CPEJIbI.
OxpaHa BoAHBIX pecypcoB. Pa3pymenue nouBbl. OXpaHa MOYBEHHBIX PECYpPCOB.
W3meHeHue kiuMmara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HAa PACTUTENbHBIM U JKUBOTHBIK Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHILUIIBI OXPAaHbl TPHUPOIBI.
Kpacubie kHuru. Ocobo oxpassembie mnpupoanbie Teppuropun (OOIIT).
Borannueckue cajpl U 300J0TMYECKUE MTAPKU.

OCHOBHBIE TIPUHLMIIBI YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA W IPUPOJIBI.
PammonanbHO€  MPHPOIONONIB30BAaHME WM COXpaHEHHE  OMOJIOTHYECKOTO

pa3zHooOpasus 3emin




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
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