MUHUCTEPCTBO IMPOCBEINIEHUA POCCUICKOM ®EJIEPAIIUU

MyHununajabHoe 001eo0pa3oBaTeibHOE yUpe:KIeHue
«Cpennsisi 001meodpasoBarebHast MIKOJAA Ne 3» JHIreJbCCKOro
MYHUIHMIIAJIBHOTO0 paiiona CapaToBckoii o0J1acTn

JOOKYMEHT NOAMNCAH YTBEPXﬂEHO

ONEKTPOHHOW NOAMUCHIO
Hupexrop MOY

«COII Ne 3y
Kynesa T.I'.

ITpuka3 Ne 126 ot
«29» aBrycra 2025 r.

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «buosiorus. Yriy0eHHbIH YPOBEHb)

st ooyvaromuxest 10 —11 kiaccos

r. OHrennc, 2025



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo ydeOHOMy mpeamery "buomorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEeHUH (penepanbHOil pabouelt mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJSICTCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHOU obnactu «EcTecTBEHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM @I'OC COO npodunbHbIe yaeOHbIC
NpeAMEeThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS  CIIOCOOOM
mubdepeHnranun  00ydeHUsT Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01IKUM, cpeHUM TTPOPECCUOHATIEHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4YeOHBIX MPEAMETOB JOJDKEH ObITh OPHUEHTHPOBAH Ha
MPUOPUTETHOE peIIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEN, CIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma no yueGHomy nipeameTy "buonorus” naér npeacraBieHue o 1eIu
U 3a7la4ax U3ydyeHus yueOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYPHUpPOBAaHHME MO pa3feiaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHYeT MOCIEA0BATeIbHOCTh H3Y4YEHUs YYEOHOro marepuana ¢ y4EToOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpoliecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydaromuxcs. B nmporpamme mo OMoioruu peann3oBaH
MIPUHIIUAI PEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpazoBaHus, Ojarojmaps YeMy MPOCMaTpUBAECTCS  HAIMpPaBICHHOCTh  Ha
MOCJICYIONEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OPHEHTHPOBAHHBIX Ha
dbopMHpOBaHWE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIIIICHUS, TIPEJICTABICHUH O 3I0pPOBOM 00pa3e KU3HU, Ha BOCIIUTAHUE OEPEIKHOTO
OTHOIIICHHS K OKpY’Karollel mMpupoaHoil cpeae. B mporpaMmmMe mo OMOJIOTMU TakKe
MOKa3aHbl BO3MOKHOCTH yudeOHOro mnpeamera «buosnorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JIHYHOCTHBIM, METANpPEIMETHBIM H
MIPEAMETHBIM pe3yJIbTaTaM 00y4ueHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATENIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHIO COJIEpPKaHUS
OMOJIOTMYECKOT0 00pa30BaHMs HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus.

VYuebnsiii npenMer «buonorus» Ha ypoBHE cpeaHero oOiero oOpa3zoBaHus
3aBepuIaeT OnoIornuecKoe 00pa3oBaHMUE B IIKOJIE U OPUEHTUPOBAH HA PACHIMPEHUE
U yriyOJeHue 3HaHUH 00y4aroluXxcs 0 dKUBOM MPUPOJIE, OCHOBAX MOJIEKYJIAPHOU U



KJIETOYHOW OMOJOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YUEHUS U IKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buomnorus» Ha yriyOlIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMIMUXCA K MOCIHEAYIOIIEMY IOTYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHUs COCTABISAET CHCTEMa
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OHMOJIOTMUECKHE 3HAHUS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanuss OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBI TOAXOAbl K HW3YYEHHIO OWOJIOTHH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3AIlMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 kinacce uydarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, AMOPHOJIOTHHM W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoru,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXCsl MO OOTaHUKE, 300JI0TMH, aHAaTOMUH,
¢dbuzunoniorun yenoeka. B 11 kiacce u3y4aroTcsi 3BOTIONMOHHOE YYEHHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnniii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIE€H, IPUHIUIIOB U MPaBUJI,
JIe)KAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUHU, MHOTO000pa3vM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, IMOIyJISIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHWM. J{is
pa3BUTUSL M TOJJACpPXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTUM Hapsay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIICHUSI U Pa3BUTHS
TOM WJIK MHOM 00J1aCTH OUOJIOTHH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B PEIlIEHUE BAXKHEUIITNX OMOJOTHUYECKUX U KOJIOTUYECKUX MPOOIIEM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpPENeTIEHHON o0nacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosioruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOon€HHOM ypoBHE 00€CIIeUnBACTCS PEIICHUEM CIICTYIONTUX 3a0a4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOTOOOpa3uu U OCOOEHHOCTSX OMOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOM U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCICIOBAaHUN B
naboparopud W B mOpupoae (HAOMIOJAeHWE, U3MEpPEHHE, OSKCIICPHUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYalOIMMUCA YMEHHMSIMHU: CAaMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JI30BaThCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMATBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlel NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPHI
npodrtakTHKA WHGEKITMOHHBIX 3a00JIeBaHMI, TIPaBUIa TTOBEJACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS MHTEUIEKTYaIbHbBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MpoIlecCe 3HAKOMCTBA C  BBIJAIOIMIUMHUCS OTKPBITUSMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOT0 UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTATILHBIX UCCIICIOBAaHUH,
pelieHus: OMOJIOTMYECKUX 3a/lay, MOJCIUPOBAHUS OHMOJOTUYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON IPaMOTHOCTH, OOIIEH KyJIbTYphI IOBEICHUSI B IPUPO/IC; MHTETPAITUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHne  OOyYaromMMHCS  KOMIIETEHTHOCTH B pallOHaIbHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouochepsl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXammux Joned (cobmomeHuss Mep npoduiakTuku — 3a00JIeBaHUH,
oOecrnieueHre O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3/JaHME€  YCJIOBMM Uil  OCO3HAaHHOIO  BbIOOpa  OOyYaroIIMMHUCA
VHIMBUTyaJIbHOU o0pa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NocJIeyoneMy Tpo(ecCHOHaTbHOMY CaMOOIPEACIECHUIO, B COOTBETCTBUHU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUMOJIOTHMHU Ha YIIIyOJEHHOM
YpOBHE CpeaHero ooOmero oopasosanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(UKH €ro COJAEp>KaHHs W HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AIMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBENICHHUE JTA0OPATOPHBIX M TpakTUdeckux pabdot. Takxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTEIeM Ha OCHOBE UMEIOIITNXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIJICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OnoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, NPUKIAJIHBIE M TOUCKOBBIE HAy4YHBIC WCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHure OMoJOorur B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, WM. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YY€HHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJI0KHOCTb M YIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTuueckuit), OmocdepHbiit. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yueHne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvsl, MeTaaHanu3. l[lonaTue o 3aBUCUMON U
He3aBuCHUMOM TniepeMeHHOU. [IlnaHumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIllEHKa JOCTOBEPHOCTH IMOJIYYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXEHUsA PE3YyJIbTATOB JKcnepuMeHTa. [loHsATHe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHbIE TPU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue: 1a0opatopHoe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

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

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUA METOJOB MUKPOCKOIIUN.

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

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OMOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[T11P)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIeCTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTUOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAs CBsI3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kiaccudpukanus  6enkos.
buonorunueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OOmuit  mnaH cTpoeHus ©  (UBHKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlurunpl. M'mapodunbsHO-THAPOGOOHBIE cBOMcTBa. Kitaccudukanus TunuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuino Yapradda. Crpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonorndeckue gpynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKUE U OMO(U3NYECKUE UCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONekyl. Mooeruposanue
CcmpyKmypbol U QYHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

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

Hnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuupel u cxembl: «llepuoguueckass TabavIa XUMUYECKUX JJIEMEHTOBY,
«CTtpoeHue MOJeKysbl BOJbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne Mosnekysibl ATOy.

OO6opynoBaHue: XuMUYECKasi MOcyaa U 000py10BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Mpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHMOHUPOBAHHUE FyKAPUOTHUECKOM KieTKH. [1nmazmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa IiazMaTudeckol MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Audy3us, ooneraéHnas
mud¢ys3us), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBINA aKTUBHBIA TPaHCIIOPT).
[Tonynponuiiaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (aronuro3. Jk3o1uTo3. Kinetounas crenka. CTpykrypa U (QpyHKIUH
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hutomna3ma. [{uto3one. Llutockener. [IBrmxenne nuroriazMbl. OpraHouasl
KJeTkd. OTHOMEMOpaHHbIE OPraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJJHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpO€HHE TpaHyJspHOrO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHas (ynkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I onvodcu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieToK. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIbl  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKIMA MHUTOXOHApUN W Tuiactui. llepBudHsble,
BTOPUYHBIE U CIIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompyboukamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamui. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOl 00040uKuU 6 Mmumose. AHoepHviii
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKm», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJI1a3MONIM3a W JAEIUIA3MOJIU3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHepreTudeckoe obecnedeHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlpogykTuBHOCTH (poTOCUHTE3a. BiusHue pa3audHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIIHE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYyAUTETN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ TMKOINM3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
nporeccax ouojgoruueckoro okucienus. Lluknnaeckue peakiuu. OKUCIUTETHLHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou AT®-cunmaszwvl. IlpenmymiecTBa a’poObHOro myTH OOMEHA
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsl: JIxk. IIpuctou, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0O0Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHHME JJII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuIa3bl WK KaTaaasbl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuuHoro cunrte3a. [IpuHUINN KOMIUIEMEHTAPHOCTU B PEAKIUSAX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOI, €ro cBoucrTBa. TpaHckpunuus — wmatpuunbelii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApPUOT. Peryisiius akTUBHOCTHM T€HOB y HpoKapuoT. ['mmorte3a
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekeTounble (hOPMBI )KU3HU U O00UTaTHBIC Mapa3uThl. CTpoeHHE
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHble 3a0051eBaHus Yen0BeKa, )KMBOTHBIX, pactenuit. CITN /], COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

Buoungpopmamuxa: unmeepayus u amaiuz oonvuiux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyume.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocobvt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuubr u cxembl: «brocunTtes O6enkay, «I'eHeTHdeckuit Kom», «BUpPyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoiabl W peryisiusa. WuHtepdaza U MHTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdasze. [loAroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epuoibl UHTEpGa3bl.

Martpuunbii cunares JAHK — permmkanwpa. [Ipunnuner permmkanum JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbli  HaOOpel  XpoMocoM. ['omonorumunsie xpomocombl. [lojoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauyu MUTO3a U MIPOUCXOSIIINE B HUX MPOIECCHI.
Tuner MuTo3a. KapnoknHes u HUTOKWHE3. bronornyeckoe 3Ha4eHrue MUTO3A.

Perynsiuss MUTOTUYECKOTO IMKJIA KJIeTKU. [IporpammupyemMas KieTodHas
rudesb — arnomnTo3.

Knerounoe sanpo, XxpoMocombl, (GyHKIIMOHANIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabnuupl u cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Murtosdyn, «CtpoeHue
xpomocomy, «Permmmkamusa JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpELIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHnasi pab6ora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U JKU3HEACATEIPHOCTH OTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOYHBIE TPHOBI, OAHOKJIETOYHBIC BOJOPOCIH, IPYTUE
npoTUCThl. KoJIOHHANIbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUITIBI pACTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAs, TIOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKucioro raza i MUHEpaIbHbIX
BellecTB  pacreHussmu.  [Iutanme  KMBOTHBIX.  BHyTrpumosoctHoe  u
BHYTPUKIIETOYHOE TNUIIeBapeHUe. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTIEmbI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa dYelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MIIeKonUTaomuX. Perymsmus npixanus. JprxarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHU3MOB. TpaHCIIOPTHBIE CUCTEMbI PACTECHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI IMO3BOHOUYHBIX UBOTHBIX. PaboTta
ceplla v €€ peryJisius.

Brinenenue y oprann3mos. Beigenenue y pacreHuil. BeizesieHue y )KkMBOTHBIX.
CokpatutenbHble Bakyoau. Opradbl BbiaeneHus. POuibTpalus, CEKpeuus Hu
oOpaTHOEe BcacblBaHHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAeneHus. CBsA3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTENBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3ammuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpoXIE€HHBIM W TPUOOPETEHHBIM crerupUIecKuit
UMMyHUTET. Teopust KIOHaNIbHO-celeKTuBHOro ummyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte U peryisinus |y  OpraHu3moB. Paznpaxummocts y
OJTHOKJIETOYHBIX OpPraHn3MoB. TakcuChl. Pa3ipaxuMoCTh U perysisiuus y pacCTeHUM.
PocToBbI€ BelllecTBa U X 3HAYEHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbIe U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHast perynsiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepum», «lIpocrenmme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucteMbl  OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHue JNHCTOBOM IMIACTUHKW», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IOHIOKpUHHAs cuctemay, «CTpOEHUE MBIIILBDY,
«mmynurer»,  «Kuiieuynomonoctuele», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue maHapum», «BHyTpeHHee CTpoeHHe O0KAEBOTrO 4epBs», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pedexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKPOIpPENapaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKA,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB o AelcTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPAIUK OMBITOB IO U3MEPEHUIO KU3HEHHOW €MKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUI, MOJICIIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEe KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpraHuM3MoB: Oecrionoe (BKJtOYas BEreTaTUBHOE) W
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAHUE,  CIOPYJISIUS,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [loBegenne xpomocoM B Meno3e. KpoccnHrosep. buosornuecknii CMbICII
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHHEe U SMOPHUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u mooderu mopghoeenesza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMMTAIONIMX. 3apOJABIIICBBIC JIMCTKU
(racTpynsinus). 3akiaajKa OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTel pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WHAYKIUA).
3akyagka IUIaHAa CTPOCHUS KUBOTHOTO KakK pe3ysibTaT HEpPapXUUECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXKAIOIIECH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IlpsMoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO
pa3BUTHS, UX PACHPOCTPAHEHUE B MpUpoje. THUmbl pocTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOpUOHATBHOTO Pa3BUTHS



y )KMBOTHBIX U uesioBeka. [lepnoasl oHTOreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pacteHuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BOWHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJIalud OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdeMoHCTpaIMuK

[Toptpetsr: C. I'. HaBammun, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXKEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHue TuApbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humn,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOIOJBHBIX U JABYIOJbHBIX PACTEHUI», «KU3HEHHBIA UK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [TUKI MXa», «  KM3HEHHBIA LIUKII MTATOPOTHUKAY,
«KV3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30U1I0B, MOJENb «L MK pa3BUTHS JISATYIIKW.

JlabGoparTopHasi padora «/3ydyeHre CTpOCHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITpEenapaTax».

IIpakTnueckass padora «BbIsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HacCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS M PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6otsr H. K. KonsiioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJuieNIbHBIC TEHbI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJBI  TE€HETUKH: THOPUIOJOTUYECKHH,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun



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

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBbI CKPELLIMBAHUS».

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi THOPUIOB MepBOro nokojaeHus. [IpaBuno nomunupoBanus. Bropoi
3aKOH MeHnaenss — 3aKOH pacUICIUICeHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanm3upyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemubanue. Tpetuit 3akoH MeHens — 3aK0OH He3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

CueruieHHoe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHHUS MEXIYy TIeHaMHh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEIEHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HAKOB, CHETJIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucreMa. [lnenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3UONOTHYECKUX  TIPOIIECCOB, TMOBEACHUS UM  KOTHUTHBHBIX  (DYHKIUH.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«ClemIeHHOe HacleoBaHUE MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun uenoBeka», «Kapuotun napozoduiby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIMU 3aKOHOB €IMHOOOpasws
THOpUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTpPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JIEMOHCTPAlllM CLEIJICHHOTO HACIEIOBAaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb  cpeast B (oOpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyioHHbIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYUECKAasE N3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKOW N3MEHYMUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETHYECKOT0 pa3HOOOpa3us B Ipeiesiax OJJHOTO BU/A.

MyTanmonHas M3MEHYMBOCTh. BuUIbI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMud. SnepHble W
HuToIIa3MaTuyeckue mMyranuu. CoMaTUYecKUue U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O IMpOIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, PpOJb ONULEHEMUYECKUX Gaxkmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

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

Tabmuel u  cxembl: «Buasl  usmeHumBOCTHY», «MoaudukaoHHas
U3MCHYHUBOCTHY, «KomOnHaTtnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl MmyTaruity.

OO6opyioBaHue: XMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(UKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psga U
BAPUALIMOHHOW KPUBO».



IIpakTuyeckasas padora «Myranuu y apo3o¢uiasl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoaHass MporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKUH, MOMYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1[[P-ananu3a. HacnenctBenHble 3a001eBaHus YesloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJie3HW C HAcleCTBEHHON MPEIpacoyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HETHYEeCKOTO Irpy3a». JTUYECKUE ACHEKTHl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JemoHcTpanuu

Tabmuubr u cxembl: «Kapuotun denoBeka», «MeTobl U3yUYeHUS] TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTuyeckas padora «CocTaBleHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOMCXOXKIEHUS U MHOTrooOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. 1. BaBumnoa, ero 3HaueHue s CEISKITMOHHON pabOTHI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMonIsio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOM  paboThlI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pekoMmOuHanTHBIX JIHK 17151 mosydeHnust iCXoAHOTo MaTepurana ajisi CeJIeKIUU.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpuBnnoBas TUOpUIN3AIINSL.
brmuskopoAcTBEHHOE — CKpemmBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, Wid ayTOpuaAuHT. ['erepo3uc w ero mpuumHbL. Vcmonab3oBaHue
rerepo3uca B cenekuuu. Otmanénnas ruGpuauzauud. [Ipeogonenue Oecruioaus



MEKBUAOBBIX THOPUAOB. JOCTHKEHUS CENEKIIMU PACTEHUIN U )KUBOTHBIX. «3eéHast
DeBONIOYUAY.

CoxpaHeHre U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpanwenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaax VIAVYUleHUs
cywecmseyomux U co30aHus HOB8bIX NOPOO, JUHUU U KPOCCO8, 8 MOM 4Yucie C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHU, NepedosblX Uoeli U
NepCneKmuBHbIX MexXHOI02UL.

JlemoHcTpanuu

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00PAa3usi KYJIbTYpPHBIX
pacTtenui», «3aKOH TOMOJIOTHYECKHUX PSAOB B HACIEACTBEHHON H3MEHUYHMBOCTW,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanus», «MyTtaresesy.

JlabopaTopHast padora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOjiene. Mukpoouonornueckuii cuHTe3. OOBEKTH MHUKPOOHOJOTUYECKUX
texHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounas mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
smOpuorene3. Vcnonab30BaHWE TarlIOWJOB B CEJIEKUWU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zoeanue MOHOKIOHAIbHBIX U NOJUKAOHAIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METO/I TpaHCIUIaHTALMU SIAEP KIIETOK.



Texnonozuu 0300po6nenus, Kyabmueupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue Ouorexnonoruu. [loctrenomuas mudposas mequiuaa. [TLP-
JMAarHocThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(GyHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiEHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkunonupoBanuss PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I eHHass HHKEHEPU».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBHUHY (BbICOKasi ”HTEHCUBHOCTh
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmiierne cuaTeTnueckorr Tteopuu dBomonmu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMeHHas 3BOJIOUMOHHAsA  OuWojorusa. 3HA4YECHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUHU ECTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. apsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonaein, /. K.
benses.

Tabnuub! u cxembl: «CucreMa sxuBoit ipuposl (o K. JIunuer)y», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl Tomy6ei», «MHoOroodbpasue KyabTypHBIX (opm KamycThD», «Ilopomabl
JIOMAIIIHUX >KMBOTHBIX», «Cxema 00pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILIEHUS MABWXKYIIUMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJIOKEHHUS
CUHTETUYECKON TEOPUH SBOJTIOLIMI.

Tema 2. MuKkpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLHH. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/a TOMYJSUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaINpaBJICeHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuusax. DPQPeKT OCHOBATEIS.
Ippexm b6ymoiiounozo eopaviuika. CHUudCeHUe 2eHemuiecKko2o pa3sHooOpa3UsL:
npuuunsl u creocmsus. llposenenue a¢gpgpexma opetigha 2erno8 6 6ONLUUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MOITYJISALIUI: reorpadguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBomonud. DopMmbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTAaOMIM3UPYIOIIMMA,  pa3pbIBAIOLIUI
(nm3pynTuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOIBOJIIOLUU.
Bo3HukHOBEHHE NPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}o3bl U HANOAJANI TALIUH.
[Tpumepsl nprcnocobsIeHn y OpraHu3MoB: MOp(hOoIorunyeckue, Pu3noIoru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPO3BOJIIOIMU. M3omsmus — kioueBo ¢aktop BujpoodOpazoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIU3anus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Pouib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAYYHBIX METO0B COXPAHEHUS
Oonopa3zHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuA

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

Tabmupt u cxembl: «MyTalMoHHass H3MEHUYMBOCTHY, «llomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBjIeHUs 3akoHa Xapan—BalinOepray, «IBuxyime
CWJIbl ABOJIIOIUNY, «IKOJOTHYecKass M30JA1Us MONYyJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U30IAIUs TUCTBEHHUIIBI CHOMPCKOM 1 TMCTBEHHUIIBI JAyPCKO»,
«ITonynsIIMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB U KEepTB», «Cxema IeicTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpHOBI 3a CylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpenynpexpaaromas OKpacka 3KHUBOTHBIX», «Du3znomorudeckue
apantaiun», «lIpucnocOONEeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanusy, «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«KoJIoTHYeCKOe BUA000pa3oBaHUE BUAOB CHHUILY, «[lomumimouasl pacteHHiD»,
«KamycTHO-peneuHblil rTuopumy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOIECHUM, Yydelia MTUILl U 3Bepel pa3HbIX
BHJIOB, TepOapuM pacTeHHH OJM3KHMX BHIOB, OOPA30BABIIMXCS Pa3IMUHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCTHY.

Jlabopatopnassi pabora «CpaBHeHHWE BHJIOB 1O MOPQPOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJabTaThl

Metonbl  M3yueHHS MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. Ilepexonueie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpbl U
(dbayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obmactu 3emuu. Busi-
DHIAEMHUKHU U PEIUKTHI.

OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumMentapusle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, @. Mrosiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedansl»,  «Punnodure»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaguu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YeJOBEKa M IIUMOaH3e», «lnaBHbIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJsKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpOBEp)KeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 HeopraHndeckux. Omeir C. Mumrepa m I'. Opm.
O6pazoBanue noaumMepoB u3 MonoMepoB. KoarepBarnast runote3a A. . OnapuHa,
runorte3a mnepBuuHoro Oynbona Jlx. XompaeiliHa, reHeruyeckas rumnoresa [
Ménnepa. Pu6osumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn 1 meTobl €€ n3ydeHus. Mickonaemple OpraHn4eCcKUe OCTaTKU.
['eoxpononoruss u e€ meroapl. OTHOCUTENbHAs M aOCOJIOTHAs T€OXPOHOJIOTHS.
['eoxpoHoIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

Havanenbie 3Tanbl OpraHMYecKOM »HBOJIOUUU. [losBIIEeHME W D3BOMIOLUA
NEPBBIX KJIETOK. DBONIONMA MeTabonn3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpemeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOLNMUOHHOE MTPOUCXOKACHHE
BUPYCOB. [IponcxoxkneHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpouncxoxaeHue IIBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IporcxoxnaeHre MIEKONUTAIOMUX U
ntuil. [lpunuun kimodyeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBiieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30oBaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuynHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €ro
oco0enHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  HJBONIOUUN», «['€oXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarnbl OpraHUYecKoi 3BOMIOLUNY», «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX paCTEHUI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeuynononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PbiOb», «3emMHOBOnHBIEY, «[Ipecmbikarommecs,
«Itnney, «Miekonuraromme», «Pa3BuTne KU3HU B apXEUCKOU 3pe», «Pa3Butue
)KU3HH B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3per,
«Pa3BuTre Ku3HU B ME3030MCKOU 3pe», «Pa3BuTHE )KU3HNU B KAaWHO30HMCKOM 3pey,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repObapuu pPACTEHUM pA3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIQXKHBIE MTPENapaThl )KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydelia NTUL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Muiiepa—
FOpu 1o nzydenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnHMcaHWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydueHue OCOOCHHOCTEN CTPOCHUS paCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTHyeckas padora «/3yueHne ocoOOEHHOCTEN CTPOEHMSI MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBezeHueckue. OTINYMS YeJIOBEKa OT KUBOTHBIX. [IpAMOX0XKIEeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymiue cuiibl ((pakTOphl) aHTPONOreHe3a: OMOJIOrHYecKue, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJUU AHTPOIIOTeHe3a. PaHHME uenoBEeKOOOpa3HbIE 00E3bSIHbBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
JM0/1eH. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. YenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYAUHU TpyAa. HeloBeK NpAMOXOIAIIUN U IIEPBBIM BBIXOJ JIFOJAEH 3a
npenensl Appuku. Yenosek reifenboepreckuii — o0 npeiok HeaH AepTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pPa3syMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbIA COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBeK, OCBOCHME KOHTHHEHTOB 3a mpenenamu Adpuku. [laneoreneruka u
MaJeoreHOMHKA.

OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusM. [lomymsimoHHbIE BOJHBI,
nperid renos, murpanus U «3p(eKT ocHOBaTENs» B MOIMYJSALUAX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. llonsatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeueckux pac. HayuHas  HECOCTOSITENBHOCTH  pacU3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KArOUIEH Cpeabl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHUS U MAaJCOaHTPONOJIOTHUS
YeJIOBEUECKUX NOIMyJsiuui. bruoconnanbHbele HCCIEeNOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPONOJIOTUMY, «[ 0JTOBHOM MO3T YeToBEKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKENIET IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymenslit», «Yenosek
MPSIMOXOAIINIY, «JleHncoBCkui yenoBek» «Heanaepransuby, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITambl SBOJIOLNHN YEIIOBEKa», «Packl UeloBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJNEHCKUMH CIOKETaMH TPOUCXOXKICHHS UEeJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKa U KUCTH IIUMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «lV3yueHne o0COOEHHOCTEH CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNi YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA0OPTraHU3MEHHBIX CHCTEM € OKPY KaloLiel cpenoi

3apoxaeHue u pa3Butue 3kojoruu B Tpynax A. 'ymOonsara, K. @. Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
OpUpOAHbIE W JlabopaTopHble. MoJeaMpoBaHUEe B HKOJOTUU. MOHUTOPHUHT
OKPYXAIOIIEH CPeIbl: TOKAIbHBINA, PETUOHATBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4YenoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTHYECKOMN KYJIbTYPbI U SKOJOTHYECKON I'PAMOTHOCTH HACEIECHUS.



JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl sKkonorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTUYECKHUE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH AEUCTBUS 3KoJornueckux Qakropos. IIpaBuino munumyma (K.
[lInpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosornueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJIHEYHOTO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pPaCTEHHMII W JKMBOTHBIX II0 OTHOWICHHIO K cBeTy. CHrHaJbHAas pPOJIb CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
HoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
ryOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xuMUYecKue
0COOEHHOCTH cpefl 0OuTaHusi opraHu3MoB. [Ipucnoco0aeHuss OpraHu3MoB K KU3HU
B Pa3HbIX cpeax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBUU KU3HU.

Kusznennsie popmbl oprann3moB. [lonstue o sxuzneHHol popme. XKuznenuoie
dbopMbl pacTeHHWl: JEpeBhbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue daxkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOno3 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyajau3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aMMoOJeUCcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKHX B3aUMOACHCTBUM JUIsl CYIIECTBOBaHUS OpPraHW3MOB B Cpele
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TE€nIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XHBOTHBIE», «DU3NOJOrMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOrMYeCKHe pPUTMBDY,
«Kuznennelie popmbl pacTeHuil», « KuzHeHHbIe HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOMHOrO Jiecay, «llemn mutanus»,
«XUITHUYECTBOY, «ITapa3utuzm», «KoHkypeHIms», «Cumo103»,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pacTeHUHW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS], TepOaprn U KOJUIEKIUU TETUIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHus JTaHHBIX IPYMI, KOJUIEKIUHU >KMBOTHBIX, OOUTAIOLIUX B Pa3HBIX Cpelax,
repbapuu M KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloIIUX dYepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIMUX B PA3JINYHBIX OMOTHUECKUX B3aUMOJICHCTBUSAX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYCCKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rust BUAOB U MOILYJIS UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEH OMOJIOrMU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisuuid. OCHOBHBIE TOKa3aTeaud NOMYJSLUHUUA: YHUCIEHHOCTb, IJIOTHOCTb,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXIAeMOCTb, MNPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALUA.

OKoJiornyeckas CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMuKa momyssiuu U €€ peryssinus. buoTudyeckuii mOoTeHIHMal MOMYJISLUU.
MonenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perynsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIMX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- 1
K-cTparerun).

[TonsitTue 00 »KoMorMyecKkoil Humie Buaa. MectooOutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

Bun xak cucrema nomyisinuid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEIEHUS W MHrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKUE XApAKTEPUCTHKU MOMYJSALUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  MHUPaMHJIBI
nonyysiiun», «CKOpPOCTh  3aceleHUsi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOsieHust CEeMsIH paCTEHUM K paCcCEIICHUION.

Tema 9. Jkosnorust coodmecTB. IKOTOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEAYyLEHTHI.
Tpoduueckne ypoBHH. Tpodwuueckne nenu U ceth. AOHOTHUECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB M IOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENU SKOCUCTEMBI. bruoMacca v mpoAyKIHs. DKOJIOTHUECKUE
nUpaMUIbl YUCEN, OMOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dunykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UMX TMPUYUHBL. AHTpPOIOTEHHbIE BO3JCUCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOp, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuwns
ME3K]ly aHTPOINIOTEHHBIMH U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoickas
bnopa u ¢ayna. CuHaHTpomm3aius TOPOACKOW QayHbl. buonormdeckoe wu
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo s¢hghexkma u 6uU008-30upuxamopos (Kiouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2pA3HeHUll PA3HbIX MUNO8 HA CYOOP2aAHU3MEHHOM,
OP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTol0IOoTUs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIIMOHAIbHbIE
IpyIIIbI OPraHU3MOB B SKOCHUCTEME», « KpyroBopoT BeliecTB B akocucteme», «llenu
nuTaHus (macTOMWINHAs, JACTPUTHAs)», «ODKOJOTMYecKass MUpaMHuIa Yuce»,
«OKonorudeckas mupamua OMOMacChl», «IKOJIOTHUYECKas MUpaMUia dHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCe
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKkocuctemy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo0od3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKypcusi «IKCKypCcHsl B TUIIMYHBIM OMOreoieHo3 (B n1yOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJIOJIbHBIM WJIM MTOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «IDKCKYpCHUsl B arpo’KOCHCTEMY (HA MOJe WIA B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000Ji04ka 3€MIIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe npejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. . BepHanckoro o 6uocdepe. Obnactu 6nocdepsl u eé cocran. XKupoe
BelecTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyiiecTBOBaHus Onocdepnl. OcobeHHOCTH OHochephl Kak
rI100anpHOM 3KOoCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHE UKJIIBI (YTaepoa, a30Ta). PUTMUYHOCTH sSIBJICHU B
ounocdepe.



3oHanbHOCTHL OHochepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIE JIeCa, CTENH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECA, BBICOKOTOPhS. KitmMmar, pacTUTENbHBIN U )KUBOTHBII
MHUpP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaNa U
ounochepHbIX QyHKIUH.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpUpoIe»,
«Kpyroopor yriepona B npupoae», «KpyroBopoT Kuciopoga B HpHPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHble OMOMBI cymmn», «KinMarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiii jgec», «IMpokonncTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii jiecy.

OobopyznoBaHue: repbapun pacTeHUH pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0OIas cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arpszHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymeHne mnousel. OxpaHa NOYBEHHBIX
pecypcoB. 3meHeHne kimMmara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA M KUBOTHBIM MUp. OxpaHa
PACTUTENBHOTO U YKUBOTHOTO MHpa. OCHOBHBIE NPUHLMUIIBI OXPaHbl MPUPOIBL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE NPHUHLMIBI YCTONYMBOIO Pa3BUTHS YEJIIOBEUECTBA U MPHUPOJBIL.
PannonanbHOE  MPUPOJONOJIB30BAaHME UM COXpAaHEHHE  OMOJIOTMYECKOTro
pazHooOpazust 3emiu. OOIIHME 3aKOHOMEPHOCTH TIJI00ABHBIX HSKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle uUccre0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusarouwjue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHOBb
aKopeadbuIumayuu dKocucmem U cnocooos 60pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCcTpaMu

Tabmu1s! u cxembl: «3arpsizHeHue aTMochepr», «3arpsa3HeHne TuAPoCcHEpb,
«3arpsizHeHue nouBbly, «[lapHukoBsii 3¢ dekT», «Ocobo oxpaHseMble IPUPOIHBIE
TEPPUTOPUMNY», «MOJenH yIpaBiasieMOro MUpay.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4JaroImMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHMS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO 00PA30BAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUYECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBbI IO OUOJIOTUH JJOCTUTAIOTCS B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UICTOPUUYECKUMU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMUU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUSI K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPYKAIOIIEN CpELE.

JlnyHOCTHBIE pe3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alNA OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
Y MPABOMNOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PENICHUM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/lad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHou, roppoctu
3a CBOM KpaH, CBOIO PomuHy, CBOM SI3BIK M KYJIBTYPYy, IPONUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ACTETHKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMUMAaHKUE YMOLUMOHAIBHOTO BO3JICUCTBHS KUBOU MPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUYECKON JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAHUE U peanu3aliusi 310poBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTAbIXa, peryiaspHas (Qu3nuyeckass aKTUBHOCTb), OEpEexKHOro,
OTBETCTBEHHOI'0 M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3J10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYyAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOACH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHBHOM JAEATEIBHOCTH TEXHOJOTMYECKOW WM COLMAJIBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

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

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIIICHHE YPOBHS OSKOJOTHYECKOW KYyJIbTYpbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOIOTHH 3HAHUS
M YMEHHA TpU peHieHHH TMpoOsieM, CBA3aHHBIX C  pallOHaJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHUJOB,
aKOocucTeM, orochepsr);

aKTUBHOE HENPUATUE NEUCTBUN, IPUHOCAILMX BPEA OKPYKAIOLIEH PUPOTHON
cpene, yMEHHE IMPOrHO3UPOBATh HEOJArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIIBHOM, KOMMYHUKATUBHOM W COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHUECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JIUAJIOre
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWe chnerudUuKU OHOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
dbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUs! IPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MMOMCKA MyTEe BBIXOAA U3 II00ATBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMO
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEr0 MUpPA U MPOUCXOJAIINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Tpo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO OWOJIOTHH B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYWMbIe JUIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEAMETHBIC) OOIeHayYHbIC MOHATHUS, OTPaKarollre
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKY METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJICHHE, TPOIIECC,
CHUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOII0IeHUE, M3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAIIbHbBIC
ydeOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIUU  OOYyYalolMXcs; CHOCOOHOCTh  OOyYarolMUXCsl — MCIOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKUE 3HAHKUSA U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111er0o 00pa3oBaHus
y oOyuaromierocss OyayT chOpMUpPOBaHbl [O3HABATEIbHBIE YHUBEPCAIbHBIC
y4ueOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJbHbIC Yy4ueOHBIC JICHCTBUS,
PEryJIATHUBHBIC YHUBEpPCAIbHBIC yUeOHBIC EHCTBUS, COBMECTHAS JACATCIbHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBiagenne YHHUBEpPCAJIbHBIMH y4eOHBIMU NMO3HABATEIbLHBIMHU
NEUCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CpaBHEHMS, Ki1acCu(HUKAINK, 0000IICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTU C TTIOCTABICHHBIMHU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABIICHHS CYyIIIECTBEHHBIX
CBSI3¢d W OTHOIICHUMH B U3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TaKxke
MPOTUBOPEYMII Pa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3palaThiBaTh IUIaH PEIICHHUS MPOOJEMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATH U BBIMIOIHATH pabOTy B YCIOBUAX PEaTbHOTO, BUPTYAIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIAJI€Th HABBIKAMH y4E€OHO-MCCIIEOBATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  pa3pellieHuss MpoOjeM, CIHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYallUsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIH TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3a7aydl B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIM MOUCK TEepeHoca CPEeICTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 U NPAKTUYECKYIO 00JIacTu
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Mpe/CTaBICHUSI, KPUTHUECKH OLIEHUBATDH
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTD;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
otbope Omosornyeckoil mHpoOpMaluu, HEOOXOIUMOU IS BBIMOJIHEHHUS y4eOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TMPEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMmMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBe CpeAcTBa MNpu pabdoTe ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

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

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUM IO CYHIECTBY OOCYX JaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINIOJHEHUS MpejjiaraeMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WLHNA APYIMX yYaCTHHUKOB
JIAaJIoTa WA IUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOLICHHS, MOHUMATh 3HAuYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJICHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBAa KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aMMOJEHCTBUS MPU PEIlIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KAXkI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHre YHHBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSX M ITOCTYIIKaxX IO OTHOUIEHHUIO K JKUBOW NIPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30oBaTEbHOM
JEATEeIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
pPECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieN1aTh OCO3HaHHBIN BHIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTh 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEQIIEKCUU I OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO MPUHUMATH PELIEHUS IO HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHsATHE celOs ¥ APYTUX:

IPUHUMATH ce0sl, MOHNUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMSI COJEPXKAHHMS Y4YEOHOro MpeaMmera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npopunapHOro  oOyueHust  oOydaronuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JECHCTBUM 1O
OCBOCHHIO, UHTEPIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  palluoOHaJIBLHOTO
MIPUPOIOTIOIH30BAHUS, O BKJIaJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJSIus, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TE€PBOT0 MOKOJICHHUSI, PACUICIUIEHUS, YHCTOTHl T'aMET, HE3aBHCUMOTIO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACJIEICTBEHHOU
u3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OIMUCaHUE, H3MEpPEHUE,
HaOIIOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxkTepuii, rpudOB, pacTEHUH, )KUBOTHBIX U YEJI0OBEKa, CTPOCHUSI OPTraHOB M CUCTEM
OpraHOB pAaCTEHUW, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOrEHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSIMH, MEXIy >STanamu
oOMeHa BEIIECTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYUTEIbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTHYECKUMH MTPOLIECCAaMU U SIBJICHUSAMH, JeNIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu paboTe ¢ ydeOHBIM U J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh THUIIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIbHBIMU
cpenacTBamMu, (GOpMyIupys Ledb HCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHUE Y4YacTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKON paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  TOJY4YEHHBIE  pPE3yNbTaThl Ha  yYEHUYECKHX
KOH(epeHusx;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
NESATEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO03SCTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrayOasaTh MO3HABATEIbHBIN
UHTEpEC, HAIPaBJICHHBII HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIONICH Ipodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[TpenmeTHbIie pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buomorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECT€ U pOJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOIOTIONB30BaHUS, U B (POPMUPOBAHUM LIEHHOCTHOTO OTHOILICHUS K MPHUPOJE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMYECKUX 3HAHWUW, KOTOpas BKIOYAeT
ONpEJENCHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOMIMX OHOJOTHYECKUX
TEPMUHOB M MOHATHI (BHI, 3KOcucTeMa, Ouocdepa), OMOIOrMYECKHE TEOPUU
(oBomronmoHHas Teopus Y. JlapBuHa, CHHTETHYECKAs] TEOPUS SBOJIIOLMN), YUCHHUS
(A. H. CesepiioBa — 0 nyTsX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ounocepe), 3akoHbl (reHerudeckoro paBHoBecus k. Xapau u B. BaitnOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAYyYHOIO  IO3HaHMS,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIEI0BAHUSX KUBBIX OOBEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKM aHTPOITOT€HHBIX U3MEHEHUI B IPUPOJE;

YMEHHME BBIICIATh CYIIECTBEHHbIE MPHU3HAKW: BHJIOB, OHOr€OLIEHO30B,
PKOCUCTEM U Ouochepbl, CTAOMIM3UPYIONIETO, ABWXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIUSHUAA  JBWKYIIMX  CWJI  DBOJIOIMM  HAa  TeHOQOHJA  TOIMYJISIUH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOWTaHUs, YepeIOBaHUS HANPABICHUIN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIUH,
JBIDKYIIMMHM CHJIaMUA aHTPOTIOT€He3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelle OOWTaHHs, aOMOTHYECKUX U OMOTUYECKHX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOE MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUIS JOKAa3aTeJbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUA, €IUHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJBI M YEIOBEUECTBA,

YMEHHUE pemaTh OMOJOTUIECKUE 3a]a4H, BBISBIISITE TPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBICHUSMU, IeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAKTUYECKHUE padOThI, COOIHOAATH
npaBuiia mpu padoTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eidb HCCICIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOIBI,

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEIOBEKA
¥ UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUIX U CIIOCO0ax MpeAoTBpaIlCHUs
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHaIbHON
NESATETLHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIYyOJIATh TIO03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne ni/m P Konrpoabnsie IIpakrnyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcesbl
bu6nmoreka [IOK
1 buosorus kak Hayka 1 https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
2 JKuBBIC CHCTEMBI M UX U3yYCHHE 2 https://m.eds00.ru/7f41c292
bubnuoreka [{OK
3 buonorus kneTku 2 0.5 https://m.edso0o.ru/7f41¢c292
bubmmoteka IIOK
4 XVMHYECKasi OpraHu3alysl KIETKH 10 2 1 https://m.eds00.ru/7f41c292
bubmmoteka IIOK
S CrpoeHue 1 QYHKIHH KICTKH 8 1 2 https://m.edso0.ru/7f41c292
5 OOGMeH BEIECTB U NPEBPAILEHNE SHEPTHU B 9 1 1 brbmorexa LIOK
KITeTKE https://m.edso0.ru/7f41¢c292
; Hacnencreennas uHGpopManus 1 9 1 0.5 Bubmorexa LIOK
peanH3anms eé B KIeTke . https://m.edso0.ru/7f41c292
bubnunorexa LIOK
8 JKU3HEeHHBIN UK KIETKU 6 1

https://m.edsoo.ru/7f41c292
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bubnunoreka LIOK

9 Crpoenne 1 HyHKINH OPraHU3MOB 17 1.5 https://m.eds00.ru/7f41c292
bubnunoreka LIOK
10 PasMHOXKEHHE U pa3BUTHE OPraHU3MOB 8 15 https://m.eds00.ru/7f41c292
1 I'eneTnka — HayKa O HaCIEACTBEHHOCTH U 2 05 buGnuorexa [IOK
H3MCHUHBOCTH OpraHH3MOB . https://m.edsoo.ru/7f41¢292
bubnuoreka [{OK
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://m.eds00.ru/7f41c292
bubnuoreka [IOK
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1 https://m.eds00.ru/7f41c292
bubnunoreka LIOK
14 ['eHEeTHKA YeIOBEKA 3 0.5 https://m.eds00.ru/7f41c292
bubmmoteka IIOK
15 Cerexuust OpraHu3MOB 4 1 https://m.eds00.ru/7f41c292
bubmmoteka IIOK
16 BroTexHOJIOTHS U CUHTETHYECKAsT OMOIOTUS 4 https://m.eds00.ru/7f41c292
17 PesepsHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 13
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11 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoTsbI
pecypcbl
L 3aposk/IeHHE U PA3BUTHE HBOTIOLIMOHHBIX 4 Bubnuorexa [OK
Hpe/ICTaBICH i B GHONOTHH https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
2 MuxposBomronus 1 e€ pe3ynbTaThl 14 2 2 https://m.edso00.ru/7f41c292
bubnunoreka LIOK
3 MaxpoaBosronus u e€ pe3ynbTarsl 6 1 https://m.edso00.ru/7f41c292
4 IIpoucx0XKIEHHUE U PA3BUTHE KU3HH HA 15 ! 15 Brbmorexa [IOK
3emite . https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
) [IpoucxoxaeHue yenoBeka — aHTPOIIOT€HE3 10 1 1 https://m.eds00.ru/7f41c292
DKOJI0orusl — HayKa O B3aUMOOTHOILIEHUAX bubmuoreka [IOK
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5 https://m.edsoo.ru/7f41c292
C OKpY>Karollei cpeaoi
bu6nunorexa LIOK
7 OpraHusmsl 1 cpesia 0OUTaHus 9 15 https://m.edso00.ru/7f41c292
but6mmorexa [IOK
8 DKOJIOTUS BUJIOB U TOIMYJISIUN 9 0.5

https://m.edsoo.ru/7f41c292
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DKoJIOrus cOOOIECTB. DKOJIOTHUECKUE

bubnunoreka LIOK

9 12 0.5 :
CHCTEMbI https://m.edsoo.ru/7f41¢292

bubnunoreka LIOK

10 Brocdepa — rnobainbHas skocucTemMa 6 https://m.edso0.ru/7f41c292
bubnunorexa LIOK

11 Yenosex 1 OKkpyxaromas cpeaa 6 https://m.eds00.ru/7f41c292

12 PesepBHOE Bpems 8

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 7.5
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ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaAMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MHUPA, B TIO3HAHUH 3aKOHOB TPUPOJIBI
M pCIICHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 YKOHOMHYECKHUX, IKOJIOTHUECKUX MPOOJIEM YeJIOBEUECTBA, a TAKKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBAaHUU IIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHMH 00 OCHOBHBIX METOJAX Hay4yHOIO
IMMO3HaHHs, UCIIO0JIb3YCMBIX B OHMOJIOTHYECKUX HUCCIICAOBAHUAX KHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMHCaHWE, HU3MEpPEHHE, IPOBEIECHUE
HaOroeHui); crmocob6aMu BBISBICHHS M OLEHKH aHTPONOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMmeHune BBIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbHBIMUA
cpeAcTBaMu, (GOPMYIHMPYs Lelb WCCIEAOBaHUS, AaHAIM3HPOBATH
MOJIy4EeHHBIE PE3Y/IbTAThI U JIJIaTh BHIBOJBI.

BrisBnenne 3aBHCHMOCTH MCXKAY HCCICAYCMbIMU BCJIIMYMHAMU,
00BsICHEHUE MOTYYEHHBIX PE3yJIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB

C UCITIOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKHMX 3HaHMM, KOTopas
BKJIIOUAET: OCHOBOIIOJIAraOIe OMOTIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJI, MOMYJISIINS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI HIMMYHHUTET,
OnocuHTe3 Oenka, OWOIOMMEPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCIPOU3BE/ICHHE, HACJIEZICTBEHHOCTb, W3MEHYHBOCTD,
SHEPrO3aBUCHMOCTb, POCT U PA3BUTHE);
Owoyornueckue Teopuu: KietouHas Teopus 1. IllBanna, M.
[Ineitnena, P. BupxoBa; K10OHaIbHO-CEIEKTUBHOIO UMMYyHHUTETA [1.

Opnux, .M. MeunukoBa, XpOMOCOMHasi TEOPHUsSI HACJIEACTBEHHOCTH

T. Moprana, 3akoH 3apoabiieBoro cxoactsa K. bapa, apostonionnas




teopusa Y. JlapBuHaA, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
anTponorene3a Y. [lapsuna; Teopust 6uoreoneHoza B.H. Cykauépa;
yuenue H.M. BaBuioBa o eHTpax MHOT0OOpa3us U MPOUCX0XKICHUS
KyJIbTypHbIX pactenud, ydenue A.H. CeBepuoBa o nyTsix u
HaIpaBIIeHUsX dBoItoIMH, yueHue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3wWsi  MOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacuIeIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEI0BAHUS IIPU3HAKOB
I'. Mennens; CUEIIEHHOIO HACIEA0BaHUs MPU3HAKOB U HAPYILIECHUS
cuerieHuss redoB 1. MopraHa; TOMOJOTHYECKMX psAOB B
HacjaeacTBeHHOM u3MeHumBocTd H.M. BaBmioBa;, reHeTHUECKOTO
paBHoBecus [Ix. Xapau u B. BaiinGepra; 3apoaplieBoro cxoacTtsa K.
bapa; Ouorenernueckuii 3akon 2. ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuaIMyMa FO. JInbnxa, 3K0JIOTHYECKON MUPaAMUJIBI YHCE,
OMOMacChl M DHEPTHUH);

rurnote3bl (koauepBatHo A.W. Omapuna, nepBuyHoro OymboHa JIx.

Xonpeiina, mukpocdep C. Dokca, prudosuma T. Uek)

YMmenune peuiaTtb IMMOHUCKOBBIC OuoJIOruYecKue 3aa4i, BBISABIIATH
MPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIIEAYyCMbIMU
OMOJIOTMYECKHMH O6T:>CKT3MI/I, nponeccaMnu M ABJICHUAMU; [JCJIATh
BBIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATb 'CHOTHUIIMYCCKUEC CXCMbI CKPCIIMBAHUA JId PA3HBIX THUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPEHOCA

BCHICCTB U SHCPI'UU B SKOCUCTECMAX (I_ICHI/I IIUTaHWs, ITUIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBS3M MEXKIY CTPOEGHUEM U
(GYHKUIMSAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEW, OpraHaMu u
CUCTEMAMM OpPraHOB Y PAcCTEHHH, XMBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BELIECTB; dTalaMH KJIETOYHOTO KA U AKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTalmaMM SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTHIIOM U (EHOTHNOM, (EeHOTUNOM U (aKTopaMH Cpe.bl
OoOMTaHMSA;  TpOIecCaMU  DBONIONMH;  ABWKYUIUMH  CHUJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTaMHU  pa3IUYHbIX  JKOCHUCTEM U

MPUCTIOCOOTIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIICIATh CYIIECTBCHHbBIC TPU3HAKH:

CTPOCHUS BUPYCOB, KJIIETOK MPOKAPHUOT U IYKAPUOT; OJHOKIECTOUHBIX
U MHOT'OKJICTOYHBIX OpTraHU3MOB, BUJ0B, 6HOF€0HCHO3OB, 3KOCHUCTEM
u Ouochepbl; CTpOCHUS OPraHOB W CHCTEM OPTraHOB PACTCHHH,

KHUBOTHBIX, YCIO0BCKaA, IIponIeCcCcoB KHU3HCACATCIIBHOCTH,




MPOTCKAIOIMIUX B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEeHa BemecTB (MeTabonm3Mm),
UH(POPMALIMY U TIPEBPAIICHUS SHEPTHH, OPOXKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIOB THUTAHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32a, MEi103a, FaMeTOreHe3a, YSMOpPHOreHe3a, mocTIMOPHOHAIEHOTO
pPa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS TI'€HOB, TeTEPO3MCa; JCHCTBUIN
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOI0 OTOOpa; auIoNaTpUYecKoro u
CUMIIATPUUICCKOT'O BI/II[OO6pa3OBaHI/I$[; BJIMAHUA ABWXXKYIIUX CHII
OBOJIONMK HAa TEeHO(OHA  MOMYJSALUH; PHCIOCOOICHHOCTH
OPraHuM3MOB K cpele OOWTaHMs, 4YEpPEIOBaHHUS HAIPABICHHUN

9BOJIIOLIMH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHCPIUH B SKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUsSI BBIACIATH CYIIECTBCHHBIC MPU3HAKU
BUPYCOB, KIJIETOK IIPOKAPUOT U DYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOT€OIICHO30B M 9KOCHUCTEM;
0COOCHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCHUHTE3a, MIACTUYECKOTO0 M DHEPreTHYECKOTO 0OMEHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJJOTBOPCHHS, Pa3BUTUS U
Pa3MHOXKCHUSI, UHIMBUAYyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pHOBI 3a CYIIIECTBOBAaHHUE, €CTECTBEHHOT'O ot6opa,
BHUJ000pa30BaHus, MPUCIOCOOIIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BIUAHHUA KOMIIOHCHTOB 3JKOCHCTEM, aHTpOHOFeHHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPyTOBOPOTa BEIIECTB

U TIpeBpaIleHUs SHEPTUH B Onocdepe

Ymenue HCII0JIb30BaTh COOTBETCTBYIOILIHE apryMeHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JUISl JOKa3aTelbCTBA
POJICTBA OPTaHU3MOB PA3HbIX CUCTEMATHUECKUX TPYII; B3aUMOCBSA3H
OpraHM3MOB U CpeIbl OOWTAaHUS; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOJMMOCTH  3JI0pOBOro  oOpa3a  KHM3HHM,  COXpaHEHHUs
pa3HooOpa3usi BUJOB M SKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHUS

MIPUPOJIBI U YEIOBEUECTBA

YMeHne KpPUTHYECKH OIICHHBATh HH(POPMANUIO OHOJIOTHYECKOTO
COJIepKaHus; UHTEPIPETUPOBATh ITHUECKHUE aCMIEKThl COBPEMEHHBIX
UCCIICIOBAaHW B OWoNOrMHM,  MEIUIMHE, OHOTEXHOJOTHUH;
paccMaTpuBaTh I ENINZIAE 3KOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IMO3UIIHAIO




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'UN

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xak HayKa. JKuBble cucTeMBI 1 X HN3YUCHUEC

11

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHAsh Hayka. buonormdyeckue Hayku H
u3ydyaemble UMHU 1npoOiembl. DyHIaMEHTAIbHbIE, TPUKIAIHbIE U TOUCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

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

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHust ouonoruu. CBOMCTBA )KUBBIX CUCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJOCTHOCTh, CIOKHOCTh U
YHOPSIIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCIPOU3BEAECHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YpOoBHU OpraHu3anuu KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJI€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIUOHHO-BUA0BOI, 3KOCUCTEMHBIN
(buoreonieHoTuueckuii), Ouochepusiii. Ilporeccel, mpoucxonsime B >KUBBIX
cucremax. OCHOBHBIE TIPHU3HAKU KUBOTO. JKH3HB Kak ¢opMa CYIIECTBOBAHUS

MaTepuun

Mertoapl Ouonornueckoi Hayku. HaOmiogeHue, H3MepeHHe, SKCIEpUMEHT,
cucTeMaru3anus, MeTaaHanus3. IloHaTHe O 3aBHCHMMOW ©  HE3aBUCHMOM
nepemeHHou. IlnanupoBanne skcnepumenTa. [locraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotes3a. Ilonarue BbIOOpDKM U €€ AOCTOBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JAaHHbIX. OIEHKa JTOCTOBEPHOCTH MOJYYEHHBIX pPEe3yJbTaToB.
[IprumHEl HCKaXeHUs Pe3yJbTaToOB dKcnepuMeHTa. [loHATHE cTaTHCTHYECKOro

TECTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Krnetka — cTpykTypHO-(yHKIIMOHATbHAS €UHUIA )KUBOTr0. MlcTOpUs OTKPBITHS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounast teopus (T. IlIBann, M.
[neiinen, P. Bupxos). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KIETOUYHOU
TEOPHUH.

Meroapl  MOJIGKYJISIPHOH M KJIETOYHOHM  OWMOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadusi, 31nekTpodopes, METOJI MEYEHBIX aTOMOB, TU(PepeHIInaIEHOE

LHEHTPUPYTUPOBAHUE, KYIbTHUBUPOBAHHUE KIETOK




2.2

2.3

XHUMHUUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- U yIbTPAMUKPOAJIEMEHThL. Boja u
€€ poJIb KaK pacTBOPUTENS, PEarcHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOpEryJalud. MUHepallbHble BEUIECTBA KJIETKH, UX OHOJOrHYecKas poJib.
Ponb kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM €OCTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekynsl. IlepBuuHas cTpykTypa Oenka, MmenTHIHAs
CBA3b. BropuuHas, TpeTuuyHas, YeTBEpTUYHAs CTPYKTyphl. JleHarypanusi.
CgoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonorndeckue ¢hpyHKIIUHU OEITKOB.
VYruneBonsl. MoHOCaxapuabl, IUCAXapUAbl, OJUTOCAXAPUIbl U ITOIMCAXAPUIBL.
OOmuii T1UTaH  CTpoeHWS ©  (PU3UKO-XMMHUYECKHUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIIUU YTIIEBOAOB.

Jlunuael. ['mppodunbHO-ruapodoOHBIE cBolcTBa. Kiaccudukamust aunmumaos.
Tpurnuuepunsi, dpochomunuabl, BOCKH, crepouasl. buonornyeckue GpyHKIuN
mumuaoB.  OOmme cBOICTBa  OHONOrMYECKHMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuniun komruiementapaocTy. [Ipasuno Yapradda. Crpykrypa
JTHK — nBoitHas criupans. Mectonaxoxaenue u ouonorundeckue Gynkmuu JHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsa3n B Mojekyine ATO.
buonoruueckue pynkiuun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIIMH
B kierke. CekBenuponanue JTHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3NYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKYJT

Tunbl  kieTok: »ykapuoTHueckas M IHpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHUs KIETKH.

CtpoeHue mpokapuoTHUecKoi KieTku. KieTouHas cTeHka OakTepuil M apXeu.
OcoOeHHOCTH CTPOEHHUSI TeTepOTPOPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE DYKAPUOTHUECKOW KieTku. [lmazmaruueckas
MeMOpaHa (razmanemMma). CTpyKTypa Iaa3MaTiaecko MeMOpansl. Tpancnopt
BEIIECTB 4epe3 IUIa3MaTU4yecKylo MeMOpaHy: maccuBHBIA (nuddysus,
obneruénnas auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIN AKTUBHBIN
Tpancnopt). [lomymponuniaeMocts MemOpanbl. PaGora HaTpuii-KaJneBoOro
Hacoca. DHJOIMTO3: MUHONKTO3, (paroruro3. Dk3omuTo3. Knetounas creHka.
CrpykTypa u GyHKIHU KIETOYHOW CTEHKH PACTECHHIA, TPHOOB.

Huronnaszma. [urozons. Lutockener. [[BukeHue nurtorsiazMbl. OpraHou bl
KJIeTkd. OgHoMeMOpaHHbIE OPraHOWbl KJIETKH: HJHAOIUIa3MaTHUecKas CEeTh

(BIIC), anmmapat [Nombmxu, TU30COMBI, X CTpoeHHE U GYyHKIMH. B3auMocBs3b




O0JTHOMEMOpaHHBIX OPraHOUIOB KIETKU. CTpOCHHE TPAHYISIPHOTO PETHKYIIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KICTOYHBIX MeMOpaH. [mamkwmii
(arpanymsipHbIi) SHIOMIA3MaTH4YecKuil peTukyiayMm. CekpetopHas (yHKuUUS
annaparta ['onpmxu. TpaHcnopT BelecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTAaHOUABI KIETKH: MUTOXOHJAPUH, TUIACTUIBL.

Crpoenve u (GyHKIUU MUTOXOHIAPHM H miuacTui. [lepBuuHble, BTOpUUYHBIE U
CIIOKHBbIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUX  AYKApUOT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpanubie opranouabl kietku CTpoeHue M (YHKIUA HEMEMOpPaHHBIX
OpraHoujioB KjeTku. Pubocombl. MukpoduinameHTsl. MBbIIIEYHbIE KIIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHe M ABWKEHHE >XTYTHKOB U
pecHrdYeK. MUKpOTpyOOUKH nUTOIIIa3Mbl. LleHTproIs.

Anpo. Obosouka siapa, XpOMaTHH, KapHOIUIa3Ma, SIPBIIIKH, X CTPOCHUE U
byakun. SnepHsiit 6enkoBbiii MaTpukc. IIpocTpaHCTBEHHOE pPACIONIOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie Bkmtouenus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK HYKapHOT

(pacTUTeNnbHOM, )KUBOTHOM, TPHUOHOIT)

2.4

AccuMuISIIMS M AUCCUMUJISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIi. YyacTHe KUcIopoJa B 0OMEHHBIX
nporeccax. DHepreTuueckoe obOecrieyeHue KieTku: npeBpamieHue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIA XapakTep pPEaKIHil KIEeTOYHOIro
Merabonm3ma. DepMeHTHI, UX CTPOEHHUE, CBOWCTBA U MEXaHU3M JCHCTBUA.
Kodepmentsl. Omnnunst (pepMEHTOB OT HEOPraHMYECKUX KaTalau3aToOpOB.
benku-aktuBatopel W OENKU-UHTUOMTOPBHL.  3aBHCUMOCTH  CKOPOCTH
(epMEeHTAaTUBHBIX PEAKIUil OT pa3INYHbIX (PAKTOPOB.

[lepBruHBIl CHMHTE3 OpraHWYeCKMX BelecTB B KieTke. PotocmHTe3. Poib
XJIOpoIIacToB B mporecce ¢orocunte3a. CBeroBas M TeMHOBas (ha3bl.
ITponykTuBHOCTH (poTOCHHTE3a. BrnusHue pasnuuHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XeMOCHHTE3. Pa3znoobpaszue OpraHU3MOB-XE€MOCHUHTETHUKOB:
HUTpUUIHIPYIOLTHE OaKTepuH, *Kelle300aKkTepun, cepoOakTeprH, BOJIOPOIHBIE
OakTepun. 3HaUCHHUE XEMOCHHTE3A.

AHa’poOHBIe opraHu3Mbl. Buael OpokeHus. I[IpomykTbl OpoXeHUS W HX
UCIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHU U BO30OYIUTENHN OONIE3HEH.

AdpoOHBIE OpraHU3MBbL. DTalbl YHEPreTHIeckoro ooMeHa. [loaroToBuTenbHbIN

atarn. [ mukoau3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3bI.
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2.6

buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. Poiab MUTOXOHIAPHUI B
mporeccax — OWOJIOTMYECKOTO  OKHCIeHusa.  llukinyeckue — peaxiuu.
OxucnurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOT0O MyTH 0OMEHa

BEILIECTB Iepes aHadpOOHBIM. Dh(HEKTUBHOCTh YHEPTETUYECKOT0 0OMEHa

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

Opranu3zanys reHoMa y IpOKapuoT M dYKapUOT. Perysmus akTHBHOCTH TEHOB
y npokapuoT. ['unoresa onepona (. XKako0, K. Mano). Perynsauus oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupychl — HekeTouHble OPMBI KU3HU M OOIMraTHbie mapa3utel. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a6oneBanus yenoBeka, )kuBoTHbIX, pacteHuii. CITNJ[, COVID-19,

conuaJibHbIC U MCIUTTUHCKHUEC HpO6J’I€MI)I

Knerounslii 1ukn, ero mnepuoisl M perymauusa. HMHrepdaza U MUTO3.
Oco0eHHOCTH TMPOLIECCOB, NMpoTeKaroIux B nHTepdasze. Iloaroroska KieTku K
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH H
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnuner perumkamuu JIHK:
KOMIUIEMEHTAPHOCTb, IIOJYKOHCEPBAaTUBHBIM CHHTE3, AHTUIIAPAJLICIBHOCTD.
Mexanusm perunkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepasa. XpPOMOCOMHBIM HaOOp KIETKM — KapHOTUN. JIMIUIOMAHBIA H
rarIouaHbI  Habopsl XpoMocoM. ['omosoruunsie Xpomocombl. [lomoBeie
XPOMOCOMBI.

Jenenne kineTkn — MuTo3. CTaguu MUTO3a M MMPOUCXOSAIINE B HUX MPOLECCHI.
Tunsl muTo3a. KaprokuHes u nuTOoKMHE3. brojormdeckoe 3HaueHHE MUTO3a.
Perynsamus mutoTMYecKoro nukia KieTku. IIporpammupyemas kieTouyHas
ru0esnp — anomnros.

(DYHKHI/IOHa.]'H)HaH TCHOMHKA

Opranusm Kak OuoornyecKas cuctemMa

3.1

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

MHOT'OTKAHCBBIC OPraHU3MBbI.
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@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKIJIOYas BEreTaTuBHOE) U
nojoBoe. Buapl 0Oecrmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJIISAIHA,
¢bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. [lonoBble kineTku, wid ramersl. Meiio3. Cranuu
Meno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonormyeckuii
CMBICJI M€103a U MOJIOBOTO Iporecca. Meio3 v ero MeCTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenszaponpiieBoe passutue. I'ameroreHes y >kMBOTHBIX. llonoBble kene3bl.
OOpa3oBanne ¥ pa3BUTHE TMOJIOBBIX KieToK. CriepmaroreHe3 M OOTeHes3.
CrpoeHune mosioBbIX KieTOK. OIUIOAOTBOpEHHE U SMOPUOHAIBHOE pPa3BUTHE
KUBOTHBIX. CrocoObl  OIUIOIOTBOPEHUS: Hapy»kHO€,  BHYTPCHHEE.
ITapTeHorenes.

WnpuBuyanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu s3MOpuoreHesa
KMBOTHBIX (Ha mmpuMepe JIsarymkH). Apoonenne. Turbt apodnenus. OcobeHHOCTH
Ipo0JIeHUs MJIEKOIUTAIOIIMX. 3apO/bIIIEeBbIe JTUCTKU (racTpyisuus). 3akiaaka
OpraHoB M TKaHEW W3 3apoJbILIEBBIX JMCTKOB. B3auMHOe BIMsAHHE YacTel
pasBuBarolIerocs 3apojbiia (3MOpHOHANbHAsT HMHIYKLIMSA). 3akiajka IUlaHa
CTPOEHUS KMBOTHOTO KaK pPE3yJIbTaT HEpapXUUECKUX B3aUMOIEUCTBUI T'€HOB.
Biusnue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYKAIOLIEH
cpensbl.

Poct u pasButrue >xuBOTHBIX. IlocTamMOpuonanbHbiil mnepuox. Ilpsimoe u
HenpsiMoe pas3BuTHe. PaszButue ¢ MeramMopo3oM y O€ClO3BOHOUHBIX U
II0O3BOHOYHBIX JKMBOTHBIX. bBHOJOrMYeckoe 3Ha4eHHE NPSMOrO M HENPSIMOTO
pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUbl pocTa )KMBOTHBIX. DaKTOPbI
perysisuuu pocTta >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHUOHAIBHOTO
pa3BUTHA Y )KUBOTHBIX U YesloBeka. [leproabl OHTOreHe3a yeloBeka.
PasmuHoxkenne u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM TIMKJe pacteHud. OOpa3oBaHuWe CIOp B TMpolecce Menosa.
l'amerorenes y pacrenmii. OIUIOJOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuid. Obpa3oBaHue
U pa3BUTHE ceMEHU. MexaHM3MBbl DETryJsluM OHTOIEHEe3a y pAaCTEeHUH W

JKHUBOTHBIX

Ucropust craHOBieHUsT W pPa3BUTHUSI TEHETUKU Kak Hayku. (OCHOBHbIE
TEHETUYECKUE TOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUICIbHBIC
TEHbI, aJbTEPHATUBHBIE MPU3HAKH, IOMUHAHTHBIA U PEIECCUBHBIN MPU3HAK,
TOMO3UT0Ta, TETEPO3UroTa, YHCTas JHHHS, THOPUIBI, TEHOTHUN, (QEHOTH.
OcCHOBHBIE METOJbl TEHETHKH: THOPUIOJIOTHYECKUN, ITUTOJOTUUYCCKHA,

MOJIEKYJISIPHO-T€HETHYECKHI
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Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzmens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUiO JOMHHHPOBAHWSL.
Bropoii 3akoH MeHnaenss — 3aKOH paciieruieHus: npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHIHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananusupytoiiee ckpemuBanue. [IpoMexxyTouHbId XapakTep HacjieI0BaHUS.
Pacuennenue npu3HakoB MpU HEMOJIHOM JJOMUHUPOBAHUH.

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

CuennieHHoe HacienoBaHue mpusHakoB. Pab6otel T. Moprana. CremnsieHHoOe
HacJe0BaHUE T€HOB, HAPYIICHHE CLEIUICHHS MEXAYy I'eHaMu. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpEIENICHUs 10Jla. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporaMeTHblid nojl. ['enernueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacnenoBanue NpPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak nenmoctHas cucrema. [InedoTponus — MHOXKECTBEHHOE JICCTBUE
reda. MHOXECTBEHHBIM amaenu3M. B3anMonelcTBHE HeaNIEIbHBIX T'€HOB.

Kommemenrapaocts. Onuctas. [lonumepus

3.4

B3aumopeiictBie TeHoTMma ©  cpeAabl TOpu  GopMUpOBaHUMU  (peHoTHUMA.
N3menunBoCTh Npr3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE MPU3HAKUA. BUbI
M3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHAS.

MoudukanmonHas  U3MeHUMBOCTb.  Pomb  cpensl B (pOpMUpPOBaHUU
MoauUKAMOHHON M3MeHunBocTH. HopMa peaknuu mpusHaka. BapuanmoHHbII
psn u BapuanmonHas Kpusas (B. Moranncen). CoiicTBa Mou(UKalIMOHHOM
M3MEHYHUBOCTH.

'eHoTunmyeckass M3MEHYMBOCTh. (CBOWCTBA TE€HOTUITMYECKOW HM3MEHUYUBOCTH.
Bupl reHOTUITMUECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTAI[HOHHASI.
KomOunatuBHasT W3MEHUYMBOCTb. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POJTh KOMOMHATUBHON N3MEHUYMBOCTH B CO3JJTaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BUA.

MyTanroHHas U3MEHUYMBOCTD. BUIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M WHIAYLUMPOBAaHHBIE MYTAllMU. SAepHBIE M LUTOILIa3MAaTUYECKHE
Mytaiuu. CoMaTHMYeCKWe M IOJOBbIE MyTalMd. [IpuunHBI BO3HUKHOBEHHS
MyTaiii. MyTareHbl M MX BIMSHHE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH
MYTAIlMOHHOIO TpOoLEcca. 3aKOH T'OMOJIOTMUECKMX PsIOB B HACIEACTBEHHOMN
mmenunBoctn  (H.N. Basuinos). BhesnepHas  M3MEHUYHMBOCTH M

HacCJICACTBEHHOCTD
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Kapuotun wyenoBeka. MexayHaponHas mOporpaMma HCCIEIOBaHUS TE€HOMa
yernoBeKa. MeToapl HM3Yy4YeHUsT TE€HETUKM YEJIOBEKA: T'€HEaJOTMYeCKHid,
OJM3HELIOBBIH, IIUTOrCHETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemeHHOE onpeaeieHue TeHOTHIIA:
[MOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C IOMOILBIO
[MI[P-anamm3a. HacnencrBeHHbsle 3a0ojcBaHusS  4eloBeKa. I CHHbIE H
XPOMOCOMHBIE Oose3Hu YyeJIOBEKa. bonessn ¢ HaclenCTBEHHOM
MPEAPACTIOI0KEHHOCThIO. 3HAYCHUE METUIIMHCKON T'€HETUKH B IIPEAOTBPALLICHUN

1 JICUEHHH I'eHETUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukaius U cesekuus. 3apoKACHUE CEIEKIMU U TOMECTHKALUU. YYeHue
H.J. BaBwioBa 0 ILEHTpax HIPOMCXOXIEHHS U MHOrooOpasus KyJbTYPHBIX
pacrenuil. Ponb cenekuuu B CO3aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, mTaMM. 3aKOH T'OMOJIOTMYECKMX PAIOB B HACIEACTBEHHON
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1s1 CEeKIMOHHON padoThlI.
Metoapl cenekKnMOHHON paboThl. McKycCcTBEHHBI OTOOp: MAaccoBBI U
UHAMBUIYAIbHBIA.  OTanmbl  KOMOMHalMOHHOW  cenekuuu. McnblTanue
npousBoauTeneil mo moromMctBy. OTOOp MO T€HOTUIY C IOMOLIbIO OLEHKH
(¢eHoTHIIa TOTOMCTBA M OTOOP 110 T€HOTHUITY ¢ IoMolkko aHanu3a JHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CENIEKIIMOHHON paboThl. PaguanmoHHbIi
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJIbTypHBIX (opMm
opranusmoB. lcnonp30BaHME T€HOMHOIO pPENAKTHUPOBAHUS U  METOOB
pexomOuHanTHbIX JIHK 17151 momydyenust ucxoiHOro Marepuana ajsi CeJIeKIHH.
[lomyuenne nomuruionoB. BHyTpuBHIoBas rubpuanzanus. bianzkopoicTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBEeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunnsl. Vcnons3oBanue rereposuca B cenekuuu. OtaanéHHas
ruOpuam3aius. [Ipeononenne OGecruronys MEXBHIIOBBIX THOPHIOB. JlOCTHOKEHMs

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPTaHU3MBI, HX XapaKTepUCTUKA. TpaaulMOHHAs OUOTEXHOJIOTHS:
xje0oneyeHre, TIOMyYeHHE  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEIHE.
MuxkpoOuonornueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKHX TEXHOJIOTHI.
[IpousBoncTBO  Oenka, AaMUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIJIOJOTBOpEHHE. PeKOHCTpyKLMs SHIEKIETOK M KIOHHPOBAaHHE >KUBOTHBIX.
Mertoa TpaHCIUTaHTalUHU SAEP KIETOK.

XpoMOCOMHAsi W TeHHas WHKEeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpynpoBanue pexkoMOuHaHTHBIX JIHK. JlocTmkeHnss W TMepCreKTHBBI
XPOMOCOMHOM W TEHHOM WH)XeHepuu. MeauIuHCKie OWOTEXHOJOTHH.

Hcmonbs30BaHue CTBOJIOBBIX KJIETOK




Cuctema 1 MHOTOOOpa3ne OpraHMueCcKoro Mupa
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4.2

4.3

4.5

4.6

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

OCOoOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxen, OTHOKJIECTOUYHbIE IPUOBI, OJJHOKIETOUHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble  OpraHu3Mbl.  JIBMKEHHME  OJHOKJIIETOYHBIX
OpraHu3MoOB: aMEOOHIHOE, KI'YTUKOBOE, PECHUYHOE. 3aIllUTa Y OAHOKIETOUYHBIX

OpraHu3MoOB. PaS,I[pa}KI/IMOCTB Y OAHOKJICTOYHBIX OPraHHU3MOB. Takcucer

MHoOrokieTounble  pacreHus. B3auMocBs3p  4acTed  MHOIOKJIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe uenoe. Tkanu pacteHuid. TUnbl pacTUTEIbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, IPOBOJAINAS, OCHOBHAs, MEXaHUYECKas.
OcobeHHocTH cTpoeHMs, (YHKIMH M pacnojokKeHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbI€ ¥ FeHEpaTUBHBIE OpraHbl pacTeHUNH. DyHKIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[BuxkeHre MHOTOKJIETOUYHBIX PACTEHUI: TPOIIM3MBbI
n Hactuu. [lormomenue BOXBI, YIIIEKMCIIOIO Ia3a M MHUHEPAJIbHBIX BEIIECTB
pactenusmMu. J{pixanue pactrenuit. Anuddysus razos yepe3 noBEpXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHui. Beinenenue y pacTeHuil. 3ammra y
MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. CpeacrBa macCUBHOM M XHMHUYECKOU
3auThl. OUTOHIMIBI.

Pa3apaxuMoCTh U peryssnus y OpraHu3smMoB. Pa3apakuMOCTh U peryssnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€E BellleCcTBa M X 3HAUCHHE

MHOrOKJIeTOYHbIE JKMBOTHBIE. B3aMMOCBSI3bL YacTed  MHOTOKJIETOYHOT'O
opraHmMa. TKaHI/I, OpFaHBI N CUCTCMBI OpFaHOB MHOTOKJICTOYHOT O opraHmMa.
Opranusm kak enuHoe 1enoe. 'omeocras. TkaHu KUBOTHBIX U YeTOBEKa. THIIBI
KUBOTHBIX TKaHEW: SNUTENUaNbHasl, COCAMHUTENIbHAs, MBbIIIEYHasi, HEPBHAs.
OcoOeHHOCTH CTpOCHHUS, (QYHKIMA U pACIOIOXKEHUS TKaHeW B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

Oprasbl ¥ CUCTEMBI OPraHOB KMBOTHBIX. DYHKIIMU OPTraHOB U CUCTEM OPTaHOB.
Omnopa Ttena opranu3moB. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyKHbII 1 BHyTpeHHUN ckeseT. CTpOEHUE U TUIIBI COCAUHEHUS
KOCTEH.

JIBH>KEHME MHOTOKJIETOYHBIX KUBOTHBIX. [IuTanume xuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpixaHue xuBOTHBIX. KoxkHoe npixanue. XKabepHoe

M JIETOYHOE JbIXaHHE.




5.1

5.2

5.3

JlbIxaHue IO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCJIOKHEHUE CTPOCHHUS
JETKUX [103BOHOYHBIX KUBOTHBIX. JlpIXaTeIbHas CUCTEMa YesloBeKa. MexaHu3Mm
BEHTWSIIMM JIETKUX Yy MNTUL M MIJIEKONUTAONMX. TpaHCIOPT BewIeCTB Yy
OpraHu3MoB. TpaHCIIOPT BEWIECTB y XUBOTHBIX. KpoBeHOCHas cuctema U €€
opranbl. KpoBeHocHas  cucTtemMa  IIO3BOHOYHBIX JKMBOTHBIX. Kpyru
KpOBOOOpAIICHUs. DBOJIOIUOHHBIE YCIO)KHEHUS CTPOSHHUS KPOBEHOCHOMU
CUCTEMBI II0O3BOHOYHBIX >KMBOTHBIX. Bbinenenue y opranuzMoB. Beinenenue y
*KUBOTHBIX. CoKparuTenbHble Bakyoiau. Opransl BblaeineHus. CBs3b IOJIOCTH
TEJa C KPOBEHOCHOM U BBIJIEIUTEIbHON cucTeMaMu. BrlienieHue y mo3BOHOYHBIX
KUBOTHBIX. 3allUTa Yy MHOIOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M HX
IIPOU3BOIHBIE.

Pa3npaxuMocTs U perynsanus y Opranu3mMoB. PaszapaxumMocTs y OJHOKJIETOUHBIX
opranu3moB. Taxcucel. Pa3ipaxuMocTh M peryisiius y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u peduieKTopHas peryssiius y MHOTOKIETOUHBIX )KUBOTHBIX.
HepBHast cucremMa u €€ oTAenbl. OBOJIOLUOHHOE YCIOKHEHUE CTPOCHHUS
HEPBHOW CUCTEMBI y KUBOTHbIX.

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

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

OpraHsl ¥ CUCTEMBI OpraHoOB 4eoBeKka. OTAebl TOJIOBHOTO MO3Ta IIO3BOHOYHBIX
KUBOTHBIX. Pedumekc u pednexropHas nayra. be3yclioBHbIE U YCIIOBHBIE
pednexcsl. I'ymopasibHass peryiasiuusi M SHJOKPUHHAs CHCTEMa >KMBOTHBIX M
qenoBeKa. JKene3pl 3HTOKPUHHON CUCTEMBI U MX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3auMocBs3p HEPBHOH M 3HAOKPMHHOW cucTeM. [ 'mnoranamo-runoguzapHas

cuctema. Pednekc u pednexkropHas ayra. besycinoBHbIie U yCIOBHBIC pedIeKChI

3ammTa opranusma ot 6ose3Hel. ImmyHHas cuctema denoBeka. KieTounslit u
TYMOpaJbHBIA HUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN crenupuuecKuii
UMMyHHUTET. Teopusi KIOHaJIbHO-CENEKTUBHOrO uMmMmyHutera (I1.Opnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO HMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI

KpOBCHOCHaH cucremMa u eé OpTaHBbI. Cep;[ue, KPOBCHOCHBIC COCYAbI U KPOBb.

Kpyru kpoBoobOpamenus. Pabota cepania u e€ perynsius

5.4

Hpixanue 4yenoBeka. Jluddy3uss ra3oB depe3 MOBEPXHOCTh  KIETKH.
JpixaTenbHasg cucTeMa 4esoBeka. JlpIxaTenbHass IOBEPXHOCTh. Perymsuus

nbIxaHus. [[prxaTenbHbie 00bEMBI




5.5

[InmeBapurenbHas cucreMa 4denoBeka. OTaensl MUIIEBAPUTEIBHOIO TPAKTa.
[InmeBapurenpHble  Keie3bl.  BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE

IMUIICBAPCHUE

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢dbynkmonupoBanue Hedpona. GunbTpanus, ceKpenns U 00paTHOE BCaChbIBaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIACJIICHUA. O6p330BaHI/Ie MOYH Yy YCJIOBCKA

HBI/I)KGHI/IC YyeJIOBEKa: MbImedHas cucteMa. CKeleTHBIC MBIIIIEI H HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHUS KOCTEN
Teopus 3Bontonuu. PazBuTtue sxu3Hu Ha 3emiie

OpomonmonHass Teopus Y. JlapBuna. Ilpenmnocbulku  BO3HMKHOBEHMS
napBuHu3Ma. JKu3Hbp 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBuokymiye cuibl 3BONIONMHM BUAOB 10 Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pa3sMHOXEHHs OpraHU3MOB, HAacJeACTBEHHas HM3MEHUMBOCTh, Oopnba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIM U UCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuateTnaeckoi Teopun 3Bomonnu (CTI). HedrpansHas Teopust
sBostorK. CoBpeMeHHast SBOJIIOLMOHHAsS ONOJIOTHs. 3HaUeHHE IBOJIOLUOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Tomynsanus kak 3JIeMEHTapHas €AWHMIA 3BOMOLNUUA. COBPEMEHHBIE METOJIbI
OLIEHKH T€HETHUYECKOTO Pa3sHOOOpa3usi U CTPYKTYpbl MOmyisiuuid. VM3meHenue
reHooHAa MOMYyJSLUU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBICHHE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOpbl (JIBMXKYIIME CHIIBI) 3BOMIOLMUA. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHUs 4YacTOT ajuleedl B momymsauusax. O¢¢ekr
OCHOBATEIIS. Murpanuu. M3onmsauma  momyssiui: reorpaduyeckas
(mpocTpaHCTBeHHas1), OMoJIornyecKas (pernpoayKTUBHAS).

EcrecTBeHHbIii 0oTOOp — HampaBisoommii  ¢akrop sBomouuu.  Dopmbl
€CTECTBEHHOr0 0TOOpa: ABWXKYIIMHA, CTaOMIU3UPYIOLIUHN, pa3pbIBAIOIIMMA
(nu3pyntuBHbIi). [TonoBoit oT6Op.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB  Kak  pe3ylbTaT  MHKPOIBOIIOIUH.
Bo3HukHOBEHHE  NPUCTIOCOONIEHUH y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocoOiennii y opranu3MoB. OTHOCUTENBHOCTb
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u cTpykTypa. BumooOpasoBanume Kak pe3yibTar
MUKPOABOJIONMH. M30msmusa — kioueBoii daktop BumooOpasoBanus. [lytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIIOWIM3AITH,

rubpuan3anys). JTUTeTbHOCTh 3BOTIOIMOHHBIX TTPOIECCOB.




6.3

MexaHu3mbl OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Posnb 3BOMIOIIMOHHON OMOJIOTHH B pa3pabOTKE HAYYHBIX METOJIOB COXpPaHECHUs
OnopasHooOpasus. MUKPOIBOIIOLUSA U KOABOIIOLUS MApa3UTOB U MX XO35EB.
MexaHnu3Mbl (OPMUPOBAHUS YCTOWYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Metoapl U3ydeHHsI MaKpO3BOIOIHHY. [laneoHTOIOrNYecKe METOIbI N3yICHHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduyeckue MeTo1p1 n3ydeHus sBotonun. CpaBHeHHE QIIOPHI U (PayHBI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Bunsr-sanemMuxu
U PEITUKTBHIL.

OMOpPHUOIOrMYECKHE M CPAaBHUTEIbHO-MOP(OIOrHUECKUE METOJbl H3Yy4EHHUS
HBOJIONUH. |'€eHEeTHYeCKre MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TOSBICHUS
IBOJIIOLIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE M  aHAJOTMYHBIE OpTaHBI
PynumenTapHble  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOABl  W3YYEHHUS  DBOJIOLUH.
I'omosnoruunsie reHsl. COBpeMEHHBIE METO/IbI OCTPOCHUSI (PUITOr€HEeTHUECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTAITUH 1 IBOJIOIHS TEHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBuia) sBoJONMH. HeoOpaTuMocTh SBOIIOLNH.

AﬂaHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIFOIIMH

6.4

Hayunble rumore3bl NpPOUCXOXKIEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepMusa.  JloHaydHble — NPEACTABIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mmore3a MOCTOSHHOIO CaMO3apOKICHHUS JKM3HH M €
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IponcxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3TaIbl HEOPraHMuecKoi sBomtoruu. [lnanerapHas (reonoruveckas)
HBOJIONMUSA. XUMHUYECKass 53BOMIONMA. AOUOTeHHBI CHUHTE3 OpraHMYeCKUX
BemecTB u3 Heopranndeckux. Ombpir C. Mmmnepa u I'. FOpu. O6pa3oBanue
nonumepoB u3 MoHoMepoB. KoanepsatHas runore3a A.M. Onapuna, runoresa
nepsuyHoro OynboHa JIx. XonneitHa, reHetnueckas rumote3a I'. Mémnepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Hcropust 3emnu u MeToasl €€ uzydeHus. Vckonaemple OpraHn4ecKue OCTATKH.
I'eoxpononorust u e€ metoabl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mKkasa: 0HbI, Apbl, HEPUOJBL, JTOXH.

HaganpHble 3Tansl opraHndeckoi sBoonuy. [losBaeHre 1 3BOMIONMS IEPBBIX

KJIETOK. DBOJIIOIHS MeTabonu3Ma. Bo3HUKHOBEHUE IEPBBIX OKOCHUCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMIEHKM KaK aHaJor NepBbIX Ha 3emie
coobmiectB. CTpomaTonuTsl. [I[poKaprOTH U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOreHe3). DBOJIIOLMUOHHOE MPOUCXOKICHHE
BUpYycOB. IIponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBeHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl SBOJIIOLMU BBICHIMX pacTeHUd. OCHOBHBIE apoMOP(O3bI
pactenuii. Bbixom pactenuii Ha cymy. [losiBieHHe CHOpPOBBIX pacTEeHU U
3aBoeBaHue MMM cymH. CemeHHble pacTeHus. [IpoucxoxaeHue HBETKOBBIX
pacTeHui.

OCHOBHBIE ATallbl SBOJIIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
Tunos. [lepBrie XOpA0BbIE )KUBOTHBIE. ZKH3HB B BOJI€. DBOIIOLKS TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentumii. [IponcxoxaeHne MICKOTMUTAOINX H
ntun. [lpuaimn kimodyeBoro apomopdosza. OcBoeHne OeCrO3BOHOYHBIMH U
[103BOHOYHBIMU JKUBOTHBIMU CYIIIU.

PazButue xu3HM Ha 3emiie IO ApaM U IEPUOJIaM: apXeld, IPOTepOo30ii, Maaeo3oi,
Me3030H, KaiHo30il. OOmas xapakTepuCTHKa KJIMMara U TIe0JIOTMYECKUX
npoueccoB.  IlosiBieHMe W pacuBeT  XapaKTEpPHBIX  OPraHU3MOB.
VYrneobpa3zoBaHue: €ro yCIOBHs U BIMSHUE HA Ta30BbIN cocTaB aTMochepsl.
MaccoBble BBIMMpAHUSl — JKOJOTMYECKHE KpHU3HChl mpoiuioro. [IpuumHbel 1
CIIEICTBUSI MacCOBBIX BhIMUpaHUIl. COBpeMEHHBIN 3KOJOTUYECKUI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3agaum anTponosiorud. Metonbsl aHTponoioruv. CTaHOBIEHHE
MPEACTABICHUHN O MPOUCXOKACHUH YeoBeKka. COBpEeMEHHbIE HAYYHbIE TEOPUH.
CxoacTBO yenoBeka C KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHHE YEeIOBEKa.
CBuzeTenbcTBa  CXOJACTBA  YEJIOBEKAa C  JKMBOTHBIMH:  CPaBHUTEIHHO-
MOP(OJIOTHIECKHE, AMOPHOJIOTHYECKHE, ($U3HOTIOTO-OMOXUMUYECKHE,
noBefgeHyeckue. OTiMuYMsS 4YelloBeKa OT JKUBOTHBIX. [IpsAMoxoxkiaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBuxymue cuibl ((akTopbl) aHTPOIIOTE€HE3a: OMOJIOTHYECKHE, COLMANIbHBIE.
CooTHoIIeHrnEe OMOIOTHYECKHUX M COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaJIUU AHTPOINOreHe3a. ABCTPAJONHUTEKH — JBYHOTHE MPEIKU
moaei. YenoBek yMelnblid, MEpBbIE W3TOTOBJICHUS OpyAud Tpyna. Yenosek
MPSIMOXOJISAIIUNA W TIEPBBIM BBIXOJ JIOJeH 3a mpenensl Adpuxu. Yemosek
reienpoeprekuii — o0Imul MPeIoK HEeaHJEPTaIbCKOTO YEIOBEeKAa W YeJIOBeKa
pa3symMHOro. YenmoBek HEaHIEPTAIbCKUW KaK BHJ JIIOJEH XOJOIHOIO KJIMMATa.
YenoBek pa3yMHBIM COBPEMEHHOTO THIIA, JICHUCOBCKUU YEJIIOBEK, OCBOEHHUE

KOHTHHEHTOB 3a MpeneiaamMu AQpuki.




DBOJIIOLIUSL COBPEMEHHOTO 4YejoBeka. EcTecTBeHHBI OTOOp B MOMYJISAIMIX
4enoBeka. MyTallmoHHBIN nporiecce v noauMopdusm. TlonyasioHHbIE BOJIHBL,
apeiid reHoB, Murpanus 1 «3(p@(eKT oCHOBATENs» B MOMYJISILUAX COBPEMEHHOIO
YeJI0BEKA.

UYenoseueckue pacel. [loHAaTHe o0 pace. boisbmme packl: eBponeouaHas
(eBpasuiickasi), aBCTpaJlO-HErpoujHasi (PKBATOpUAIbHAs), MOHTOJIOUHAS
(a3uarcko-amepukaHckas). Bpems u nmyTtu pacceneHusi 4eaoBeKa IO IJIaHETe.
EnuncTBO yenoBeweckux pac. HayuHas HecOCTOSTENBHOCTh —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBUSAM OKPYXKAIOWIEH Cpesbl.
Bnusinue reorpaduueckoit cpembl W apeiida reHOB Ha MOpdoNorHio H

(bI/ISI/IOJ'IOFI/IIO YCJIOBCKA

OKOCHCTEMEI U Mpucymue MM 3aKOHOMCEPHOCTHU

7.1

Pa3nens! u 3agaun sxostoruu. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.
Mertoabl 3konoruu. IloneBble HaOMOAEHHUA. DKCIEPUMEHTHI B 3KOJOTMH:
IpUPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPY’KaIoIel Cpeibl: TOKAIbHBIN, pErHOHAIbHBIN U TT100aTbHbBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX neictBusa. Knaccupukarms
9KOJIOTMUECKUX (aKTOpoB: abuMOTHUYECKHEe, OWOTHYECKHE, AaHTPOINOIEHHBIE.
OOme 3aKOHOMEPHOCTH JAEUCTBUS HKojormueckux Qaxrtopon. IlpaBuio
munumyma (K. Inpenrens, 0. JInbux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnueckue akropsl. CBET Kak 3KoJoruueckuit gpakrop. JleiicTBrue pa3HbIX
YYacTKOB COJIHEYHOIO CIIEKTpa Ha OPraHu3Mbl. OKOJIOTMYECKUE TPYIIIBI
pacTeHM M JKMBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHUrHanbHas poJib CBETa.
DOTONEPUOIU3M.

Temnepatypa kak »skojorumueckuit ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [IoHKUI0TEpMHBIE U TOMOWOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okonornyeckuit (akrop. IlpucnocoOnenuss pacreHuil K
MOJ/IepKaHUI0 BogHOro Oamanca. Kiaccudukanus pacTeHHid 10 OTHOILEHUIO K
BoJie. [Ipucnocobienns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAas, HA3eMHO-BO3AYIIHAs, IOYBEHHas,
rilyOMHHas TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMHUYECKUe
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrmocoOiieHus: OpraHu3MOB K
KU3HU B Pa3HBIX CPENaAX.

buonornueckue putMmbl. BHemHue u BHYTpeHHUE pUTMBbL. CyTOYHBIE U
roauyHble pUTMBL. [IpHcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUAM

YCJIIOBUU KU3HU.




Kuznennsie popmbl opranuzmoB. [lousTue o xuzHeHHou dopme. Ku3HEHHBIE
(OpMBI pacTeHUM: JEPEeBbs, KyCTAPHUKHU, KYCTAPHUIKU, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKu3HEHHBIE POPMBI )KUBOTHBIX: THIPOOMOHTHI, T€OOUOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢dakropsl. Buabl OMOTHYECKMX B3aWMOJCUCTBUN: KOHKYPEHITHS,
XHUIIHAYECTBO, CMMOMO03 1 ero gopmbl. [lapazutusm, Koomeparys, MyTyain3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxjeOHMuecTBO).  Herpoduueckue
B3aUMOJACHCTBUA  (Tommueckue, Qopuueckue, Hadpudeckue). 3HaueHUE
OMOTUYECKUX B3aUMOACHCTBHIA JIsi CYHISCTBOBAHHS OpPTraHU3MOB B CpeJe

obutanus. [I[pUHINTT KOHKYPEHTHOTO UCKITIOUSHHS

7.3

DKOJIOTUYECKHIE XapaKTePUCTHKHU MOMyIsauu. [Tomymnsius kak Onoaorudeckas
cucrema. Pois HEOTHOPOAHOCTH Ccpeibl, GU3NIECKUX OAPHEPOB M OCOOCHHOCTEH
OHMOJ0TUH BUAOB B OPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJISIIHA.
OcHOBHBIE TMOKa3aTeNM NOMYJISLUUU: YUCIEHHOCTh, IJIOTHOCTh, BO3PAacTHAs U
MOJIOBasgs CTPYKTYpa, pOKIAAEMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaLUs.

DKoyioruyeckasi CTpykTypa nonyisauud. OneHKa YHUCIEHHOCTH MOMYJISLUH.
JvHamuka nonyssiiuu U €€ peryisinua. buoTnyeckuii noTeHIUaI MONYJISIIUH.
MogenupoBanre AWMHAMUKK monyisigud. KpuBble pocTa YHMCIEHHOCTH
nonyssauuu. KpuBble BBDKUBaHUS. Perynsius yuciaeHHOCTH MOMYJISIUNA: POJib
(akToOpoB, 3aBUCAIIUX W HE 3aBUCSIIUX OT TUIOTHOCTH. OKOJOTHUECKHE
cTpareruu BUJ0B (I- u K-ctparerun).

[TonsitTue o0 sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenp dkosiornyeckor HumM JIx.M. XatumHcona. Pazmepsl 3K0JIOrnyecKkou
Huw. [loreHnmansHas U pealn30BaHHas HULLIN.

Bung kak cucrema mnomynsuuid. Apeanbl BUIOOB. BHIBI M HMX JKW3HEHHbIC
CTpaTeruu. 3aKOHOMEPHOCTHM  IIOBEICHUS WU  MUTpalMid  >KUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOIHBIX BUJOB

7.4

CooOmiectBa opranu3moB. buornenos u ero crpykrypa. CBsizu MexIy
opraHuzMamu B OuolieHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHATIBHBIE OJIOKM OPraHU3MOB B 3KOCHUCTEME: MPOJIYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckre Henu u CeTH.
Abuotnyeckue 010k 3kocucteM. [IouBbl U MiIbl B 3KocucTeMax. Kpyrosopor
BEILECTB U ITIOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KocucTEMBl. buomacca u npoayKuus. JKOJIOIrMUECKHe
MUPaMUbI YUCell, OMOMACCHI U SHEPIHH.

HamnpapneHHble 3aKOHOMEPHBIE CMEHBI COOOLIECTB — CyKlieccuu. [lepBuuHble 1

BTOPUYHBIC CYKOCCCHMU W UX TMPUYUHBIL. AHTpOHOFCHHLIe BO3II€I>'ICTBPISI Ha




cykueccun. KnmmakcHoe —cooOmectBo.  buopasnooOpasume ©  HOJNHOTa
KpYrOoBOpPOTa BELIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

IIpupoaHble 3KOCHCTEMBI. AHTPOION€HHbIE IKOCHUCTEMBI. ATPO’KOCHUCTEMA.
ArpotieHo3. Pa3nnuust Mexay aHTpOITOreHHbIMHU U IPUPOAHBIMU SKOCHCTEMaMHU.
VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opozckas ¢iopa
u (ayna. CunHanTponmszauus TOpOJCKOH ¢ayHbl. buonorumueckoe u
XO3ICTBEHHOE 3HAYEHHE arpo’KOCUCTEM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTH
(opMHpPOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.
[TepeHoC PHEPrUM U BELIECTB MEXKITY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpraHM3MOB, MOMYJSIIMM W 3KOCUCTEM B YCIOBUSX €CTECTBEHHBIX H

AHTPOIIOI'CHHBIX BOSﬂeﬁCTBHﬁ

7.5

buochepa — oOmeruranerapras 00oyo4ka 3eMiid, TIE CYIIECTBYET WU
cyliecTBoBasia ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKuBoe BemecTBo Ouocdeps! 1 ero PyHKINU.
3aKOHOMEPHOCTH cymiecTBoBaHUsl Ouocgepbl. OcobeHHOCTH OHOCheEephl Kak
rodanpHOM  SKOcuUcTeMbl. JlMHamMuyeckoe paBHOBecHme B  Ouocdepe.
KpyroBopotsl BemiecTB M OMOreOXMMHUYECKHE ILHKIbI (yriepona, as3ora).
PurmuaHOCTS siBIIeHMI B Onochepe.

3onanbHOCTh Ouochepsl. [Tonstue o Ouome. OCHOBHBIE OMOMBI CYIITH: TYHIpA,
XBOWMHBIE Jieca, CMEIIaHHbIE W HIMPOKOJHMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MYyCTBIHU, TPOMUYECKUE Jieca, BBICOKOTOPhs. KiuMmaT, pacTUTenbHBIA W
KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa U (QPyHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYpCHOTO MOTEHIHaIa 1

O6uocdepHbIX QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MTPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3AyIIHOM cpenbl. OXpaHa Bo3iyXa. 3arpsi3HEHHE BOIHOM Cpeibl.
OxpaHa BOJHBIX pecypcoB. Pazpymienue noussl. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPONIOT€HHOE BO3JCHCTBUE HA PACTUTENBbHBIA M KUBOTHBIM Mup. OXpaHa
PacTUTEIBHOIO M KMBOTHOTO MUpa. OCHOBHBIE NMPUHIUIIBI OXPaHbl IPUPOIBI.
Kpacubie xuuru. Ocobo oxpansemble mnpupojusie Teppuropun (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbBIE TNPUHIUIBl YCTOMYMBOIO Ppa3BUTHS YEJIOBEYECTBA W MPUPOJIBL.
PamonanbHOoe  MPUPOAONOIB30BAHWE M COXPAaHEHHE  OHOJIOrMYECKOro

pa3zHooOpa3us 3emiau




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

3axapoB B. b. buonorus: O0mas 6uonorus. YrinyOJeHHbIN ypoBeHb. 10 Kimacc:
yueonuk /3axapoB B. b., MamonToB C.I'., Conun H.H., 3axaposa E.T. — 6-¢ u3.,
crepeotun. — M.: [poda, 2018. — 349c.

3axapoB B. b. buonorus: O0mas 6uonorus. YrinyOJeHHbIN ypoBeHb. 11 kimacc:
yueonuk /3axapoB B. b., MamonToB C.I'., Conun H.H., 3axaposa E.T. — 5-¢ u3n.,
crepeotun. — M.: Jlpoda, 2019. — 256¢.

METOINYECKHUE MATEPHUAJIBI UIS YUUTEJIA

A.}O.Monnera. A.B.Topranos. buonorus B cxemax u tadbiuiax 9KCMO Mockaa.
2012 r

I'. 1. Jlepuep. buosorus. [Tonnsbiil cripaBouHuk st noAroToBku kK E I' 2. M.
Actpens 2012 ¢

['otoBumcsa k EI'D. O6mas ouonorust M Jlpoda 2022 r

EI'D 2012 r. buonorusa. M. Actpens 2012r

EI'D. Obmas 6uonorusi. KoHTposibHBIE U3MEpUTETbHBIE MaTepuaibl M
ITpocBemienue 2012 ¢

N.P. MyxamemxanoB. Mactepckasi yuutens « TecTsl, 3aueTsl, Oauronpocs 10-11
kiacey M «BAKO» 2017 ¢

O6mas 6uonorus: Yueonuk / [Tog pen. Koncrantunosa B.M.. - M.: Academia,
2018. - 704 c.

Bopontos, H.H. buonorus. O6mas 6uonorus. 10-11 kimaccel: YueOHHUK 11
oO1ieoOpa3zoBaTenbHbIX yupexaeHuil: basossiii yposens / H.H. Boponiios. - M.:
[Ipocs., 2022. - 304 c.

Henma-Cuonuiikas, M.A. O01ast 1 caHuTapHasi MUKpOOHOJIOTHSI C TEXHUKOU
MUKPOOUOJOTUUECKUX UCCcaeAoBaHui: YueOHoe nocoodue / M.A. Jleitma-
Cuonunkas. - CII0.: Jlans, 2022. - 588 c.

3axapos, B.b. Pabouas Terpans 1o obiei 6uonoruu: 10-11 kimacc: k: YueOHUKY
B.b. 3axapoBa, A.I'. Myctaduna, B.1. CuBornazosa, H.M. Uepnosoii "O06mas
owmomorus. 10-11 knacc" / B.b. 3axapos, E.T. 3axapona, A.Jl. Kymaes, B.I.
Cusormnas3os. - M.: Ok3ameH, 2. - 157 C.

T A JloBkosa. [loaroroBka x onmmmnuagaMm 1o ouosoruu 8-11 kimacco. M Aiipuc-
npecc 2011



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

www.informika.ru - snextponsslii yaeoHuk "bruomorus” (Bep. 2.0 - 2000) u3
nukiia "O0yyaroiue HIUKIoneun". - YueOHbIi Kypc, KOHTPOJIbHBIE BOIIPOCHI.
(Kak monp3oBathkces - cM. "Tlomorp".)

www.college.ru - pazmen "OTkpbiToro kojuie/pka" mo buonoruu. Y4ueOHUK,
Mozenu, On-line TeCThl, yUUTENIO.

www.skeletos.zharko.ru - "OnopHo-aBurarenbHas CHCTeMa YeioBeKa'.
O6pa3zoBartenbHbIN calT o npeaMety buosnorus, kypc Yenosek. CtpoeHue
ckenera. Mplimeunas cuctema. Kak ato padotaet. [Ipunoxxenus: 2 CKeIeTHBIX
SHIUKIIONEANU; JJISl YIUTENS - YPOKH, JJabOpaTOpHbIE, 6 TECTOB C OTBETAMH.

www.biodan.narod.ru - "buo/lan" - broaorus ot Jausl. HoBoctu 1 0030psI 1Mo
ounonoruu, 3xosnoruu. [Ipodiems! u Teopuu. ECTh TeMaTHUECKUE BBIITYCKH,
¢dortoranepen, buorpaduu BEIUKUX YUEHBIX, CIELCI0BAPb.

www.bio.1september.ru - ans yuureneit "S uay Ha ypok buosoruun". Ctatbu no:
boranuke, 3oonoruu, buonorun - Yenosek, OOMIeii OMOJIOrMH, DKOJIOTUH.

www.bio.1september.ru - razera "buosorus" (MeXay BBIXOJOM OYEPEIHOTO
HOMeEpa ra3eThl U MOSBICHHEM ITOJHOTEKCTOBOM BEPCHH HOMEpA Ha caiTe
YCTAHOBJICH I'OJI0OBOM MHTEPBaI)

www.kozlenkoa.narod.ru - Orot caiit Kosnenko A.I'. - mpenomaBaress u st
nperoaaBaTesieH, s TeX, KTO YYUTCS caM U YUUT JAPYTUX; OYHO U JTUCTAHI[MOHHO,
OHMOJIOTHH, XMMHH, APYTUM IIPEIMETaM - ¢ TOMOIIBIO KOMIIbIOTepa U MIHTepHET.

www.nsu.ru buojorus B BOIIPOCAax M OTBCTAX - YUCHEIC HOBOCI/I6I/IpCKOFO
AKaI[eMFOPOI[Ka OTBCYAIOT HA BOIIPOCHI CTAPIICKIACCHUKOB.

www.websib.ru - pasgen "buonorus" HoBocubupckoii 00pa3oBaTenbHOM CETH.
[Toxbopka MaTepHUaIOB U CCHLIOK (IIPOrPaMMBI, IIPOEKTHI, MATEPHUAIIBI Y YPOKY,
aOUTypUEHTY).

www.nrc.edu.ru - "bruonornueckas kapTuHa Mupa" - pasies dJICKTPOHHOTO
yueOHuka "Konmeniuu coBpeMeHHOro ecrecTBo3Hanus". KoHnenuu
MIPOUCXOXKICHUSI )KM3HU U Teopuu 3Bojronuu. (Ilepexos mo cehliike BHU3Y
"anee...".)

www.floranimal.ru - "FLORANIMAL - pactrenus u xuBoTHbIe" Kak



sunukioneaus. (O6bem nHdopManuu BreyatTiser.) BeiopaTh OYKBY, OTKpOETCS
CTpaHuIla ¢ ABYMs OOJBIIMMHU KOJIOHKaMU Ha3BaHui: Pactenns u JKuBOTHEIC.
Bri6upaem mo Ha3BaHUIO - OTKPBIBACTCS ONMUCAHKE U (DOTO.

www.filin.vn.ua - "®uauH" - WUTFOCTPUPOBAHHAS SHITUKIONEAMS )KUBOTHBIX. K
CO’KaJICHUIO HE BCE pa3ieibl roToBbl. Onucanus u ¢poTtorpaduu.

www.nasekomie.h10.ru "Hacekombie" O HaCEKOMBIX [UIS IIIKOJIBHUKOB - OIMCAHUE
OCHOBHBIX BHIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacexomsie. [lonynsipHas kuura AKUMYIIKHHA
N.W. c MHOKECTBOM IIBETHBIX PUCYHKOB U (hoTorpaduii. -

www.bird.geoman.ru IItuusl. [lonynspaas kaura Axkumymkuna U.U. ¢
MHOYKECTBOM I[BETHBIX PUCYHKOB U (hoTorpaduii.

www.animal.geoman.ru Mup xuBoTHbIX. [lonynsipHas kaura Axkumyiikuna N.H.
C MHOKECTBOM IIBETHBIX PUCYHKOB U (hoTorpaduii.

fish.geoman.ru Ps10b1. UnnrocTpupoBaHHast SHIMKIONEUS PHIO.

www.plant.geoman.ru - XXusHas pactenuii. 3aHuMaTeNIbHO 0 OoTaHuKe. bakTepun.
JlekapcTBEHHBIE pACTEHUS.

www.livt.net - siekTpoHHas WILTFOCTPUPOBaHHAs SHIKKIoNeAus "YKuBbIe
cymectBa". Knaccudukarus u ¢potorpaduu 6e3 Texcra.

www.nature.ok.ru - Pegkue v ucuesaromue x)uBotHble Poccun. Onucanus u
roJioca peIKUX >KMBOTHBIX.

www.bril2002.narod.ru - bronorust mist mkonbHUKOB. KpaTkas nadopM. 1o
pazaenam: O6mias 6uosnorus, boranuka, 3oomorus, Yemnosek.

www.festival.1september.ru - ®ectuBains negarornyeckux uaci "OTKPBITHIH
ypok" 2006 - 2007. Paznen "IIpenonaBanue 6momoruu" - 86 crareil.

www.charles-darwin.narod.ru - Yapns3 [lapBun: Ouorpadus U KHHUTH.
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