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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuyeObHoMy mnpeamery "buonorus" (nmaizee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHOro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM M3 KOMIIOHEHTOB MpeaMeTHOM obsactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CoriacHo mnonoxenuasm OI'OC COO npodunbHbie
yueOHbIe MpEeAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeqHuM IpodeccuOHaIbHBIM U BhICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4armmuxcss U CTUMYJIMPOBAHHEM
MHTepeca K KOHKPETHOM 00JlacTh HAayyHOTO 3HAHUS, CBS3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEHN, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamery "buosorus" naér mpeacraBieHue o
HeNMM M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiéHHOM
ypOBHE, onpeeiseT o0sa3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKAHUE, €TO0
CTPYKTYpPHpOBaHHE TIO pa3jiellaM MW TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh W3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKH y4eOHOro Tpolecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcsi. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHmusi, Oiaromaps 4YeMy MPOCMAaTpUBaeTCA
HaIlpaBJICHHOCTh HA  MOCJIEAYIOLIEee pa3BUTHE OHMOJIOTMYECKHX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOBOM o0Opa3e >KHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolled mnpupoaHoit cpeae. B
nporpaMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXKHOCTH Y4e€OHOTO IMpeaMeTa
«buonoruss» B peammzauuu TpedoBanuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4arouMxcs MO OCBOCHUIO COAEpN aHHUS OHOJIOTHMYECKOro OOpa3oBaHMA Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VYuebnsbiil npeamMer «buosorus» Ha ypoBHE CpeIHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouosiornyeckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacmivpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OWOJNOrMHM, 3MOPHOJIOTMM U OHOJOTUMU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOIO YYEHHSI U SKOJIOTUH.

N3yuenue yueOHoro mpeamera «buosorusy» Ha YriyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OMoJIOrMYecKOro  o0Opa3oBaHUsi B By3aX M OpraHM3alusxX  CpPEIHEro
npodeccruoHanbHOro o0pa3zoBaHusi. OCHOBY €ro COAEpX aHUsl COCTABIIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHX Pa3fesioB OMOJOTMH Ha YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUS TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusixX, OpraHu3Me 4YelloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHUS MTPUKIAJAHOTO U MOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJYYEHHBIMU OOYYAIOUIUMUCS TPHU U3YYCHHUH
Gu3MKU, XUMUHU, Teorpapuu U MaTEMATUKH.

CtpykTypa mnporpamMmbl 1o yuyeOHOMYy mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA MMOAXOABl K M3yYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE JUIsl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, dBOJIOIMHA OPTraHMYECKOTO MHUpa Ha 3eMIie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetel. Tak, B 10 kmacce
U3YYalOTCSi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, SMOpPHOJIOTHH U
OMONOTUN PAa3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydJaromuxcs Mo OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusuonoruu uejoBeka. B 11 kimacce wu3ydyaroTcs SBOIIOLHMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnbiii  mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
o0yyarouMMucs: ONOJIOTUYECKUX TEOPUHM U 3aKOHOB, UAEH, IPUHLIUIIOB U MpaBHIL,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYUHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOIMH, IPUKJIAJHBIX ACIEKTaX OMOJOrMYecKuX 3HaHuM. [
pa3BUTHS W NOJIJEPKAHMUS HHTEpeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOW WM HMHOM oOjacTh OMOJOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PELIEHUE BAKHEHUIIIUX OMOJIOrMYECKUX U SKOJIOTHYECKUX POOIIEM.



Henb uzyuyenus yueOHoro npeamera «buonorusy» Ha yriiyOJI€HHOM YPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOTO paHra M MPUOOpPETECHUE YMEHHIt
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENENEHHONW 00nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOODPY
y4eOHOr0 3aBEeICHUS JIsl TPOJIOKEHUST OMOJIOTMYECKOTO 00pa30BaHuUs.

JlocTikeHue 1enuM u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHMMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUjIax, COCTaBISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUpPa; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJOTHYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMEHHBIX MCCJICIOBAHUAX B OUOJIOTHH;

O03HAKOMJICHHE OOYyYaloImMuXCs C METOJaMHU TIO3HAHHS KUBOW TMPUPOJIBIL:
UCCJIEOBATEIILCKUMU  METOJaMU  OUOJOTUYECKHX HayK (MOJICKYJSIPHOW W
KJIETOYHOW OHWOJIOTHH, HMOPHOJOTMM W OWOJOTUU Pa3BUTUS, TCHETHUKU W
CeJICKIINHM, OWOTEXHOJIOTUM M CUHTETUYECKOW OHOJIOTHH, TaJICOHTOJIOTHH,
HKOJIOTHUHM);  METOAaMH  CaMOCTOSITENIBHOTO  TIPOBEJEHUS  OHOJOTHYECKUX
uccieloBaHUd B JabopaTopud W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMU: CAMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(OpPMAIMIO; TOJIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHABJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOJsieMaMHu YeJOBEUeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESATEIBHOCTH TIO
OTHONICHUIO K OKPYXKaloIIe NPUPOJHOU cpene, COOCTBEHHOMY 3I0pPOBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIEH; OOOCHOBBIBATH U  COONIOATh  MEpHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BuTHE y OOyYarolMXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TMpoOllecCe€ 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHOJIOTHM, pEUIaeMbIMU €10 MpoOJieMaMu, METOJ0JIOTUEn
OMOIOrMYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U IIPOLIECCOB;



BOCIIUTaHUE Y O0YJarONIMXCs [ICHHOCTHOTO OTHOIICHHS K KHUBOW MPUPOJIC B
IIEJIOM M K OTJEIBHBIM €€ 00beKTaM U SIBICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpETeHHEe  OOYy4YaloMMMHUCS ~ KOMIETEHTHOCTH B pallMOHAIBHOM
MPUPOAOIIONB30BaHUU (COOIOIEHNE NpPaBUJI MOBEAEHUS B MPHUPOIE, OXPAHBI
BUJIOB, 9KOCUCTEM, OHMOC(hEphl), COXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 37I0POBbS
OKpYXXaromux Jrojeid  (coOmrogeHuss Mep NOporIakTUKU — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIYAHHBIX CHUTYyAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIh30BaHUS
OMOJOTUYECKUX 3HAHUW U YMCHUH B TIOBCETHEBHOM JKU3HMU;

co3JaHue  YCJIOBUM  JJI1  OCO3HAHHOIO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbpHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodeccuoOHAaTbHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
WHIWBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMU PETHOHA.

OO61ee 4ncIo YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHMH Ha YIIIYyOJICHHOM
YpOBHE cpeqiHero oduiero oopasoBanusi, coctarisieT 204 gaca: B 10 xkmacce — 102
yaca (3 yaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Hezelno).

OT160p opraHu3anMOHHBIX (OPM, METOJOB M CPEACTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €r0 COAECp>KaHWsS M HANpPaBICHHOCTH Ha
NpOJOJKEHHUE OMOJOTrMYEecCKOro 0o0pa3oBaHUs B  OpraHU3alUSgX CPEIHETrO
podecCHOHaIBLHOTO U BBICIIETO 00pa30BaHUAI.

O06s13aTeIBbHBIM YCIIOBUEM NPU 00YYEHUH OHMOJIOTUY HA YriyOJEHHOM YPOBHE
ABIIIETCS TIPOBEJEHUE JTa0OpPaTOPHBIX U TMPaKTUUECKHX padoT. Takke ydacTue
00ydJaromuXxcs B BBINOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEI0BATEIbCKUX PabdoT,
TEMaTUKa KOTOPBIX OIpEACNACeTCS  Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHUH.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue mporpaMMmbl, BBIAECIEHHOE KYpCuU80OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoOU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHUs
Ouonornu.  buonmornueckue  HaykM W U3y4yaéMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJiorumy.

3naueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBszanHbie ¢ Ouosoruei. 3HaueHUE OWOJIOTUU B
NPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIMHE, CEeJIbCKOM XO3SIICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHncTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseii, I'. Mennens, B. U. Bepuaackuu, W. I1. I1laBnos, . 1. Meuynukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJOTUU C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMer u3ydeHus Ouonoruu. CBONCTBa >KHBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIETOUYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OmochepHsiii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak ¢opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3yudaromre »XKuBble CUCTEMBI HA PAa3HbIX YPOBHSIX OpPraHU3AIUU.

N3yuenue xuBbIx cucteM. Metonbl Ouomornueckod Hayku. HaGmropenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runore3a. [lonsitue BHIOOPKH U €€ J1IOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYUYEHHBIX
pe3ynbraToB. [lprumHbBl uUCKaxkeHHWs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HUY», «buomornueckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
M3y4YECHUS JKUBOU MPUPOBI».

O6GopynoBanue:  jabopaTopHoe  oOOpydOBaHHME  JUIsI  TMPOBEICHUS
HaOJI0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTuueckas padora «lcnonp30BaHWE pPa3IMYHBIX METONOB IIPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — crpykTypHO-QYHKIIMOHANbHAS €AWHHUIIA JKUBOro. KcTtopus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXXEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Meronpl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHBIX aTOMOB, uddepeHIanbHoe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

IToptpetsr: P. I'yk, A. Jleenryk, T. llIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOI», «IJEKTPOHHBIA MUKPOCKOI,
«Hcropus pa3BUTUS METOAO0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KIETOK.

IIpakTuueckass padora «l3ydyeHue MeETOJOB KJIETOYHOM OHMOJIOTHUH
(xpomarorpadus, saextpodopes, auddepeHMANbHOES IEHTPUPYTHPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Boma m e€ poib Kak pacTBOpUTENS, pearcHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyasiuud. MuHepalbHble BEIECTBA KIETKU, UX OMOJIOrHYecKas
poJsib. POnp KaATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BewiecTBa KIETKU. buonorndeckue mnonaumepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoiieKyibl. [lepBuanas
CTpYKTypa Oeika, NeNTU]Has CBs3b. BTopuuHas, TpeTU4yHasi, YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamuss OeskoB.
buonornueckue Qpynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapu/bl, OJUTOcaxapuibl U NOJUCAXapUIbl.
OO0mmii 1IaH CTPOEHHA U (PU3UKO-XMMHUYECKHE CBOMICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruapododHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuisl, BOCKU, cTepoubl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOTUYECKUX MEMOPAH — TEKY4YeCTh, CHOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun komminementapHocTu. IIpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnimpanb. Mecrtonaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kiietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouoisiorusi: OMoXuMu4eckue U OMoGU3NUECKue MCCIEI0BaHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposarue
CcmMpyKmypuvl U QYHKYuLl OUOMONEKYN U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEK)Yl U UX HeNPUPOOHBIX AHATLO208.

JdeMoHCcTpanuu

[Toptpetsr: JI. [lomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpenerneHre XUMHYECKHX JJIIEMEHTOB B  HEXUBOU
npupoae», «PacnpeaeneHne XUMUYECKUX SJIEMEHTOB B )KUBOM MIPUPOIEY.

Tabmuuer u cxembl: «llepmonnueckass TabnuIa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yriaeBoaoB», «CTpoeHune MOJIeKysl JUNnuaoB», «HyKIEHHOBBIE KHUCIOTHDY,
«Ctpoenue monexkynbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000pyJ0BaHUE.

JlabopaTopHasi padota «O0HapyKeHHE OCIIKOB C IMMOMOIIBI0 KaYeCTBEHHBIX
peaKumn».

JlaGoparopHass  paGora  «JccinemoBaHWe ~— HYKJIEHHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunel KJIETOK: dyKapuoTHuecKas W TmpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMS KICTKH.



CrtpoeHnue npokapuoTuyeckon kietku. Kiaerounas cteHka OakTepuil u apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue U (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHUYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTuBHbIM TpaHcnopt). lloaynponunaemocts memOpanbl. Pabota Hatpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (haronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

Hutomma3zma. [utozons. Llutockener. JIBrxkeHnue murorniaasmMbl. OpraHOUAbI
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMJbI KIETKHU: DHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUMU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHouA0B KiIeTKU. CTpOoeHHE TpPaHYJISPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OeykoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHylispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKe. Bakyonu pacTuTenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (yHKIIMM MUTOXOHIApUN W mactui. llepBuunsle,
BTOPUYHBIE W  CJIOXKHBIE  IJIACTUAB  (OTOCMHTE3UPYIOIIMX  DYKApHOT.
XJIOpOIUTACTHI, XPOMOILIACTHI, JICMKOIIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonasl kieTku CTpoeHHe W (YyHKIIUH HEMEMOpaHHBIX
OpraHOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTbl. AKkmuHogvle Mukpoguiamenmol. MBIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kilemok. Mukpotpybouku. Kietounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pEecHUYEK. MUKpOTpyOOUKHU
nuToriasmel.  LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. O6osouka sApa, XpOMaTUH, KapUOILIa3Ma, SIPBILIKH, UX CTPOCHHUE U
bynakiuu. SAnepuerit  0enkoBbI MaTpuKkce. [IpocTpaHCTBEHHOE pacMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Idyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHol o06onouku 6 mumose. Aoephbiil
mpauncnopm.

Kierounsle BkitoueHus. CpaBHUTENbHAS XAPAKTEPUCTHUKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



Ioptpetsr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmumbel u cxembl: «CTpoeHHE HYKapUOTHYECKOU KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTuTelnbHOM  KIeTku», «CtpoeHue
MUTOXOHJIpUNY, «Spoy, «CTpoeHre NPOKAPUOTUUECKON KIECTKU.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAIbHBIX KIETOK.

JlaboparopHass pabGora «l3yueHwe CTpo€HHS KJIETOK Pa3IUYHBIX
OpraHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHas pabora «lcciaegoBanue Iia3mMoiiu3a W JEIUIa3MOJIU3a B
PaCTUTEIBHBIX KIETKAX).

IIpakTuueckass paGora  «/3ydyeHue  JBWIKEHHUS]  [UTOIUIA3MbI B
PaCTUTEIBLHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NpeBpallleHHe JHEPIUH B KJIETKe

AcCUMWISITTUS ¥ JUCCUMUMJIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turbpl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoda B OOMEHHBIX
mpoiieccax. JHEpreTudyeckoe olecreueHne KIeTku: TmpeBpainienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHBHBIA XapaKTep PpeaKIuid KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JICUCTBUI.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuYHBI CHHTE3 OpraHUYeCKHX BEIIECTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxkmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poiab XJI0poIutacToB B MpoIecce
doTocunTe3a. CreToBas u TemHoBas Ba3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IlponykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3nuyHbIX (HAaKTOPOB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIHUE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAYCHHE XEMOCHUHTE3A.

AnHa’poOHbIe OpraHm3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
MCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otanbl YHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUY B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakiuuu. OKUCIUTEIBHOE
dbochopunmpoBanue. IHepeus membpanno2o epaduenma npomonos. Cuumes



ATD: paboma npomonnoi AT®-cummasvl. IlpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, «IHEpreTudeckuii oomMen», «bruocunres
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJisi MPUTOTOBJICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlabopatopHass  pabdora «l3ydyeHue  KATaIUTUYECKOW  AKTHUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTopHass pabora «/3yuenue GQepMEHTATUBHOIO pacHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass pabora «CpaBHeHue TporieccoB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXaHUS.

Tema 7. HacneacrBeHHass uHGOPMALUSA M PeaM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEAKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpumnuusi — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsiius u e€ stanbl. Yuactue TpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuutTeza Oenka. KomupoBanue amuHokucioT. Ponas pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzauus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoT. ['umoresa
onepoHa (®. Kako0, XK. MaHo). Monekynsipnvlie mexanuzmvl IKCNPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomwl ceHosg. Perymsiuss 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTounbiii roMeocTas.

Bupycel — HekieTounbie (OpMBI )KU3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHble 3a001eBanus yenoBeka, »kMBOTHBIX, pacteHui. CIINJ[, COVID-
19, counanbHble U MEIUIIUHCKUE MPOOJIEMBI.

buounpopmamura: uumeepayus u ananuz o6oavwux maccusos («bigdata»)
CMPYKMYPHBIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 0ocmasKu 1eKkapcme.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. Y. IBaHOBCKHIA.

Tabmuuel n cxembl: «buocunTtes Oenkay», «l'eneTuueckuit kon», «Bupycs»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsauus. HWartepdaza u murtos.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[lpecuHteTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUUYECKHI ) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkanuu JIHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MHTO3a W NPOUCXOASIIME B HUX

npoiiecchl. Tumbl mMuTo3a. KapuoknHes um nuTtokuHe3. buonornueckoe 3HaueHUE
MUTO3a.

Perynsuus muToTHUecKoro mukia KieTku. [Iporpammupyemasi KieTouyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmapenus u eubeau xiemok. «l{ugposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCcTpanuun

Tabmumel 1 cxembl: «OKU3HEHHBIN ITUKI KIETKW», «Murtos», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «M3yyeHne  XpoOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «Habmonenne MuTo3a B KJIeTKax KOHUYMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MUKPOIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPraHu3MOB. OnHOKIETOUHbIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTPOEHUS U JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. baktepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHu3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusma. TKaHU, OprasHbl u
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tumbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUIUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHUH.

TkaHu XKUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTENIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUA WU
pacmoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpAaTUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UesIoBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrue  opraHu3moB.  JIBMJKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
aMEOouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUHU. J[BMIKEHHME MHOTOKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlieuyHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. Iloryomenue BOABI,  YIJIEKMCIONO Tra3a |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIBbHOr0 Tpakra. [IumeBapurensHbie xene3bl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JlpixaHnue pacteHuil. Jlpixanue >kuBoTHBIX. dudpy3us
ra3oB uepe3 MOBEPXHOCTh KIIETKU. KokHOe nbIxaHue. /[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTeMa 4esioBeKa. MeXaHW3M BEHTWISALMHU JIETKUX Yy ITULl U
MJIEKONUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBeHocHasi cucrtemMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaimieHus. IBOJTIONUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwigenenuwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BbledaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3MbI pabOThI OPTraHOB BbIJICICHUS.
CBs3b NIOJIOCTH TEJIa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMu. Bbelaenenue y



MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CTpoeHne u QyHKIHMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii W TUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeactBa macCUBHOM M XUMUYECKOW 3aUThl. DUTOHIIUBIL.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3ammura opraHu3Mma oT OonesHei. IMMyHHasi cuctema 4yenoBeka. KieTouHb U
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MOB. Poiib BpOXAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PazgpaxxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymauus y
pacteHuii. PocToBble BelllecTBa U UX 3HAYECHUE.

HepBHast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. JBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. besycioBHble U yCI10BHBIE peIIeKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAs CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOM cucTteM. [ umortanamo-runodusapHas
cucTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBios.

Tabnmuuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmmey», «OpraHbl IBETKOBBIX PACTCHUN»,
«CucteMbl OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopHeBble cuctemsl», «CTpoeHue cTediis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHW JKMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMaAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BbigenurenbHas cuUcTeMa», «IJHJOKpPUHHAs cuctema», «CTpOEHHE MBI,
«MAmmynuter»,  «KumeyHnomonocTHeie», «CxemMa  MOUTaAHUS  PACTCHUIY,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBHas  cucrema — nruny», «HepBHas — cuctema
MIekonuraromuxy», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHUW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UIJIOKOXKHX, *KUBBIE AK3EMIUISIPbl KOMHATHBIX PACTeHUM, repOapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy10BaHME JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmaia u OelKoB MoJ1 IelcTBUEM (PEePMEHTOB, 00OPYIOBaHHE IS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKkaHel pacTEeHUI».

JlabGoparopHasi padora «3ydyeHue TKaHei KUBOTHBIX).

JlabGoparopHasi padora «3ydyeHue OpraHoB IBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHHMsI:  MOYKOBAHHE,  CIOPYJISIIUS,
dbparmeHTanus, KJIOHUPOBAHHE.

ITonoBoe paszmuHoxxeHue. I[lonoBbie KIETKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buosnornueckuii cMbIci
M€ho3a W TOJOBOr0o mporecca. Meno3 W ero Mecto B KHU3HEHHOM LMKIIC
OpraHU3MOB.

[Ipen3aponpiiieBoe pazputue. ['amerorenes y :KMBOTHBIX. [10J0BBIE KETE3bI.
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyusi mopgoeenos u moodenu mopgoeeneza. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwl
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoIbILIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCSd 3apojbliia (dMOpUOHANbHAS HWHAYKIKA).
3aknajka TUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HUEpPapXUUECKUX
B3aMMOJICUCTBUI T'€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. llocTaomOpuoHanbubli mepuon. Ilpsimoe wu
HenpsiMoe pa3Butue. PazButue ¢ meraMopdo3oM y O€ClO3BOHOUHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buojornueckoe 3HaY€HHE MPSMOrO U HEHPSIMOTO



pa3BUTHUSA, UX PACHpPOCTPAHEHUE B MpUpOAE. UMbl pocTa >KUBOTHBIX. DakToOphI
PErYJISIIUU POCTa )KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepnoasl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh KaK
OMOJOrMYEeCKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PAa3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabnuupl u cxembl: «BereratuBHOoe pa3mMHoOkeHUEe», «Tumnbel Oecrnoiaoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJIEHBD,
«Pa3mHOxeHne ruapel», «Meito3», «Xpomocomsl», «I'amerorenes», «CTpoeHHE
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauu OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTuEe», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHumy,
«Pa3BuTue narymku», «J/{BoilHOE OIJIOJOTBOPEHHE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHHe CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX pAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOMIpPENapaThl SULEKIETOK |
CIIEpMAaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «/3ydeHue CTpOCHHMS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

IIpakTuyeckass padora «BbIsiBI€HHE NPU3HAKOB CXOJCTBA 3apOJIblIICH
MO3BOHOYHBIX KUBOTHBIX».

JlabopaTtopHas padora «CTpoeHue OpPraHoB Pa3MHOMXEHHUS BBICIIMX
PaCTECHHI.

Tema 11. I'eHeTMka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hcropusi cTaHOBIEHHUS M pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posb oTeuecTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJieJIbHbIE TE€HbI, AJIbTEPHATUBHBIE MPU3HAKHU, JOMUHAHTHBIA U PEUECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETUKU:  TUOPUIOJIOTHYECKUM,  I[UTOJIOTUYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHncTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. N.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeToabl TeHETUKNY, «CXEMbI CKpElUBaHUS.

JlabopaTtopnas padora «Jlpo3oduna Kak OOBEKT TEHETUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi rudpUI0B MepBoro nokosieHus. [IpaBuno gomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuIieHUs] NPU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHUs. [ umore3a YMCTOTHI TaMer.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaclaedOBaHUs.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HacleloBaHWs  Npu3HaKoB.  lluTtonormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILIMBAaHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HAaCJIEI0BaHUE T'€HOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXaHHU3M OINpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbhIli M TeTeporameTHhI 1oJ. ['eHeTmueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenocTHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMolencTBHEe HeEaJUIEJIbHBIX T'€HOB.
Kommnnementapunocts. Onuctas. [lorumepus.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCcKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Mennens», «AHanu3upymollee ckpelmuBaHue», «HemnomHoe aomMuHUpOBaHUHEY,
«CueryieHHOe HacjeoBaHUWE NPU3HAKOB Yy JApo3oduisly, «['eHeTuka momay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm MOTULBY,
«MHOXECTBEHHBIN aIeIn3M», «B3anMo1IeICTBHE TE€HOB.

O6GopynoBaHue: MOJEAb JJISI JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOAEIbL A
JEMOHCTPAllMd CLEIUICHHOTO HACJIE€JOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduar.

IIpakTnueckas padora «lI3ydyeHwe pe3ynbTaTOB MOHOTHOPHAHOIO
CKpEIMBaHUS Y APO30(PUITBI.

IIpakTuueckass  paGora  «l3yuenue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBIY».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KayecTBEHHbIE M KOJIWYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MoaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKAITMOHHON M3MeHUMBOCTH. Hopma peakuum mpusHaka. BapuanmoHHBIHM
psn u BapuanmonHas kpuBas (B. Horanncen). CBoiicTBa MoaudUKaIMOHHON
M3MEHYMBOCTH.

['eHoTunuueckass n3MEeHUYNBOCTh. CBOMCTBA T€HOTUITMYCCKON M3MEHUYHNBOCTH.
Buipl reHOTUITMYECKOW H3MEHUUBOCTH: KOMOMHATHUBHASI, MyTaIl[AOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. MeH03 H IOJOBOW TIPOIllECC — OCHOBA
KOMOWHATUBHON N3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYHUBOCTHU B CO3AaHUU
T€HETHYECKOT0 pa3Ho00pas3us B Mmpejiesiax 0JJHOrO BUA.

MyTanroHHasT M3MEHYMBOCTb. Buapl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToIia3MaTuyeckue Mytanuu. CoMaTHYeCKUE W TOJOBble MyTanuu. [IpuynHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpollecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTH U
HaCJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUCEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB V OP2AHUZMOS.

JdemoncTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. N. BaBuiios.

Tabmumer w  cxeMbl:  «Buapsl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MCHYHUBOCTBY, «KoMbOuHaTUBHAS U3MECHYHUBOCTBY, «Meio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHNs YeI0BEKa», «BUIbI MyTaIuiiy.



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Mytamuu y apo3odwibl  (HA  TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa. MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'E€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, UTOT€HETUYECKU N, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE THYECKU . CoBpemMeHHOe ONpeAeICHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIMUPOBAHHUE, B TOM YHCIJE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeka. boJIe3HM C HACIEICTBEHHON MpelpacnoiioKeHHOCTHIO.
3HayeHUEe MEAUIMHCKOM T'€HETUKHU B MPENOTBPAIICHUH U JICUEHUU T€HETHUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckure (QakTopbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeENOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpanuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yesoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
VYuenue H. U. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHUU U IOPOJ
#uBOTHbIX. CopT, TmOpoJaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wm3MeHunmBoctH H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Mertoasl ceneKIMOHHON paboThl. McKyccTBEHHBIM OTOOp: MaccoBbIA H
WHJAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOM CCJICKIIUU. HUcnbiTanue
npousBoauTeNied 1o MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHma MOTOMCTBa M OTOOP O TEHOTUTTY ¢ omoIbio aHanmm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThlI.
PannanvoOHHBIN M XUMUYECKUA MYTAreHe3 Kak MCTOYHUK MYTalHWil y KyJIbTYPHBIX



¢opMm opranu3moB. lcnonb3oBaHHE TE€HOMHOIO PEJAKTUPOBAHUS U METOJIOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepuaa JJjsl CENeKIUU.

[lonyuenne ITOJIMIIIONTOB. BryTtpusunosas ruOpuan3ays.
bnuszkopoacTBEeHHOE — CKpellMBaHWe, WiaM  UMHOpuauHr.  HepoacTtBeHHoOe
CKpelIMBaHue, Wiu ayropuauHr. I'erepo3uc u ero mnpuumHbl. McnonszoBanue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIUU PACTEHUM U )KUBOTHBIX. «3enéHas
DesoNoOYULY.

CoxpaHeHue U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JHUKAX poOJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUAOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamiul CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YIyuueHUus Cyuecmsyouux u co30aHus H08blX NOpOoO, JTUHULL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoncTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEJACTBEHHONM M3MEHYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUN U MOPOJ]
JOMAITHUX )KUBOTHBIX.

JlaGopaTropHasi padora «/3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHuU».

Ikekypeusi «OCHOBHBIE METOJBI M JOCTHKEHHS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCHBITATENbHBI y4YacCTOK, B TEIJIMYHOE XO3SHCTBO, B JaOOpaTOpHIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHoJ10rusl U CHHTeTHYeCKAst OMOJI0TUst

OOBbeKThl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIE
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEePUCTHUKA. TpanuimonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOIyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeMEe. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBO OenKka, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJIOTMi M MHCTPYMEHTOB LEJIECHANPABIECHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHs T€HOMOB C LEJBIO MOJTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUaoLIUecs B PUPOJIe OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK UM TKaHEW PACTEHUH U
KUBOTHBIX. Kpunobanku. ComaTtnueckas rubOpuaMzanuss M COMATHYECKUU
sMOpuorene3. lcnonb3oBaHWe TaljoOUuAOB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEeKOHCTpYKIMS
AUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METON TpaHCIUIAHTALMU SIAEP KIIETOK.
Texnonocuu 0300p06IeHUs, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYbMYP.

XpomMocOoMHasi M TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHblx JJHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHON MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. [T1P-
JIUarHoCcTUKa. MeTaboJIOMHBIM aHalu3, TEeHOLEHTPUYECKUM aHalu3 MpoTeoMa
YeJOBEeKa Ji OLICHKH COCTOSIHUSI €ro 310poBbs. Mcmonab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuounxkeHepuss I pa3pabOTKH
(GyHIaMEHTaNbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/aHMUS KOMILJIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBL.

CoznaHre BEKTOPHBIX BaKIMH C IEJIbl0 OOecredeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkmonuposanusi PHK-conepskamnux BUPYCOB, BBI3BIBAIOIIUX OCO0O OINACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdeMoHCTpamuu

Tabnuiel u cxembl: «lMcnonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
IpoOu3BOACTBEY, «KiieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas pabora «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonryyeHrne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MNPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxknenue W pa3BuUTHE IBOJIIHOHHBLIX MPEACTABIEHUH B
onosoruu

OpomonmonHas Teopust Y. JlapBuna. IlpeanochbUik BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUIIbI 3BOJIIOIMY BUI0B o Y. J[apBuHY (BhICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUS OpraHu3MOB, HACJEJICTBEHHAas W3MEHUYMBOCThb, Oopnba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor teopun H3Bomouuu (CTDI). HeltpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  OuoJorHUs. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. llImansraysen, Ix. Xomnaeitx, /1. K.
benses.

Tabmuupr u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHui u xKuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapripyta nyremectsust Y. Jlapsuna», «Haxonku Y. JapBunay, «®opmbl 60pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «I1opobl mOMalTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. JapBuny)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJI DSBOJIOIUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynauust Kak 3JeMEHTapHas enuHula 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM TEHETUYECKOr0 pa3sHoOOpasws W CTPYKTYphl momyisiuid. V3meHneHnue
reHooHJa TOMYJSIUU KaK d3JEMEHTApHOE 3BOJIOLMOHHOE SIBICHHE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BalinGepra.

OnemeHTapHble (aKTOPhl (ABUXKYIIKME CHUJIBI) HBOJIONUH. MyTalmOHHBIN
npouiecc. KomOuHatuBHass u3MeHYUWBOCTh. [lpeiid reHOB — ciyuyailiHbIe
HEHANPABJICHHbIE W3MEHEHMsSI 4YacToT aiejaedl B momyisuusx. Oddexr
ocHOBatens. Jgpgdexm oOymuliounozo zopaviuka. CHUdMCEHUE 2eHemUYecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgexma opetigpa eenos 6
bonvuwux u  marelx  nonynayusx.  Mwurpanun.  M3onsuus  TOMYJISITUR:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYeCKas (PEIPOAyKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuii (Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIOMIUN,  pa3pbIBAIOIINMA
(mu3pyntuBHbii). [lonoBoil oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IprcnocOONEHHOCTh  OPraHW3MOB  KaK  Pe3yjabTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHME  MPUCTIOCOONEHWH y  opraHu3MoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl nmpucmocoOaeHU y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHuYeckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yJbTar
MHUKpO3BOJIOIMU. M3omsiuus — kiaoueBo Qakrtop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIonAU3aIMS,
rubpuanzanus). JmuTeabHOCTh ABOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMIONMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs1 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOJBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3mbl (POPMUPOBAHUS YCTOMYMBOCTU K aHTHOMOTHKAM U CHOCOOBI
O00pBOBI C HEW.

JdemoHncTpanumn

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

Tabmuupl m cxembl: «MyTallMOHHAsT H3MEHUYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHla», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIBl HBOJIIOIIUNY, «DKOJIOTHYECKass M30JSLUs MONYJSIUN ceBaHCKOU (openny,
«l'eorpadmyeckass M30MSALMUS  JUCTBEHHULbI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JECHUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbiii Menanu3m», «KuBble nckomnaembie», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue ananranuny», «llpucrnoco0ieHHOCTh OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npupoae», «Crnocobsl BUa00OpazoBanus», «l'eorpaduyeckoe BuUA00Opa3oBaHHE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUIL,
«JTonurmonasl pactenuit», «KanycTHO-peneuHbIii THOPHIY.

Oo6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH Pa3IMYHBIX TMPUCTIOCOOJICHUM, dYydella NTHI[ M 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padora «BpIgBIcHHE H3MEHUYHMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

JlabopaTtopHass  paGora  «lIpucrmocoOneHuss  OpraHu3MOB H  HX
OTHOCHUTEJIbHASI LIEJIECO00PA3ZHOCThY.

JlabopaTtopnas pabGora «CpaBHeHHUE BHUIOB 1O MOP(POIOTHUECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  uM3ydeHHs MakpolBosironuu. [lageoHTonormueckne  MeTOJbI
u3ydyeHus odBoiouuu. Ilepexomnbie QopmMbl U (QHUIOTEHETHYECKHE DPSIbI
OpraHU3MOB.

buoreorpaduueckre metonasl u3yueHus sBoimonuu. CpaBHeHHE (GIOpbI U
dayHbl MaTepUKOB M OCTpOBOB. buoreorpaduueckue odnactu 3emun. Bujbi-
SHJEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUYECHHUS
BOMIIOIMHU. ['eHeTHuecKkrue MeXaHU3Mbl 3BOJIOLMHM OHTOTEHE3a M MOSBIEHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBuiia) SBOJIONUU. [IpuHyun cmenvl QyHKYuUl.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mronnep, 3. I'ekkenb.

Tabnuuel 1 cxeMbl: «DUTOreHeTUYECKUI s JOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Cteronedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpeld KOHTUHEHTOBY,
«Penmukth»y, «HavanpHbie cTaguu SMOPHUOHAIBLHOTO Pa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l IaBHBIC
HAIPABJICHUS dBOJIOLHUNY, «OO0II1E 3aKOHOMEPHOCTH IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpraHMW3MOB, MYJISI’KM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxaeHne u pa3BuTHE )KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUM KU3HU (KpEaLlIOHHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAECHUS )KU3HU U €€ ONPOBEpKEHHE onbiTaMu D.
Penu, JI. Cnannannanwu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu 1 aCTPOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIA Y. [InanerapHas
(reonornueckasi) dBOJIONUSA. XHMHUYECKas DBOJIONUSA. AOHWOTCHHBIH CHHTE3
OpraHuyecKkux BemiecTB u3 Heopranmyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoanepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TUuroTe3a
I'. Mémnepa. PubGosumbl (T. Uek) u runoresa «vmupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuvecKue
octaTku. ['eoxpoHonmoruss u e€ wmeroabl. OTHOcUTENbHAE U a0OCONIOTHAA
reoXpoHoJiorusi. ['eoxpoHoornyeckas mKana: 30Hbl, 3Pbl, IEPUOIbI, FTOXU.



Hauvanpnble stambl opraHudeckor 3BOJOLMU. [losBiieHME ©  IBOMIOLUA
NEPBBIX KIETOK. DBoMIoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX HAa 3emile COOOLIECTB.
Crpomaronutsl. [IpokapuoTHl U SyKapuOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. IIponcxokneHne MHOTOKIETOYHBIX OpraHM3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(dho3b
pacreHui. Bpixon pacrenud Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHu.

OcHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBbie XxopnoBbie XUBOTHBIE. JKHU3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX |
ntull. [lpuxmun xmodeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM M MEepuoAaM: apxel, MpPOTEPO30i,
nmajgeo30i, Me3030H, KaiHOo30#. OOmas XapakTepucTHKa KiIuMarta W
reoJIOrMYecKuX mpoueccoB. llosiBneHne M pacuBEeT XapaKTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero yciIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAaHHSI — 3KOJOTMYECKHUE KPHU3UCHI Ipouuioro. [IpuuuHel u
CJIEJCTBUSI MAacCOBBIX BbIMUpaHUN. COBpPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemenHasi cucteMa opraHudeckoro mupa. [lpuHiunel kinaccudukanuu
oprann3mMoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

JdeMoHCTpamuu

[Moptpetsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . 1. Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CaMO3apoKIeHHs kKu3Hu», «Cxema ombita C. Mumiepa, I'. Opu»,
«JTanbl  HEOPraHMYECKOW  HBONIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoOLHMNY, «CxeMa o0pa30BaHUS DYKAPUOT
nyTéM cuMmoOuoreHesa», «Cucrema >XMBOM mnpuponbp», «CTpoeHHe BUpyCay,
«Apomopdossl  pactrenuit»y, «PuHHOPUTHY, «OIHOKIECTOYHBIE BOJOPOCIH,
«MHOrokneTouHble Bojmopociny, «Mxu», «llanopoTHukmn», «l 0JI0OCEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KullIeUHOMOIOCTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBI®, «3€MHOBOJIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butue XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3Butue XU3HU B
KaltHO30MCKOM 3pe», «COBPEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl U 3BEPEN,
KOJUICKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX HMCKOMAEMbIX, MYJISDKM OpPraHHMYE€CKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  ga0oparopHasi  padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMOchepe».

JlaGoparopHass pabora «/3ydyeHMe W ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHue 0COOCHHOCTEH CTPOCHHUS pPaCTEHUM
Pa3HbBIX OTHEIIOBY.

IIpakTuueckas padora «M3yueHne oCOOCHHOCTEH CTPOEHUS TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BEKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpPOMOIOrUU. METOIbl aHTPOMOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4YelIoBeKa. Pennurunosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, b13M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINUMs 4eI0OBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHCTEMBI.

JBuxyiue cuiibl (pakTopbl) aHTPOIIOTEHE3a: OUOJIOTHYECKUE, COIHATbHBIE.
CooTHoIieHre OMOJIOTUYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauM aHTpoOIOreHe3a. PaHHHWe dYenmoBeKOOOpa3HbIE 00E3bsHBI
(TIPOKOHCYIIBI) ¥ paHHUE MMOHTHIBI — OOIIUE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEAKH Jrojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MPSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmenbOeprckuid  — OOmMMIA  TIPENOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeK HeaHAEPTaIbCKUN
KaK BHUJ JIIOJEH XOJIOAHOTO KiauMaTa. YeaoBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a nmpenenamMu AdQpuku.
[TameoreneTnka u najJseOreHOMHMKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesoBeka. MyTanMoHHBIM Tpouiecc U noaumopdusM. llomynsiiioHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bomplime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaTopuajbHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpems u myTu pacceleHHsl 4enoBeKa IO IUIaHETe.
EnuncTtBo  4yenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacus3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U aApedidpa TeHOB Ha MOPQOJIOTHIO H
(U3HOIOrUIO YelIoBEeKa.

MexaucuMIuIMHapHbple  MeTOJbl B (usuueckoil  (OMOJIOTrHYECKON )
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBEUYECKUX NOMYJsALMi. buocomumanbHble MCCIEN0BaHUS NMPUPOIbI YETIOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdemoHcTpanuun

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIINE CUIIBI aHTPOIIOT€HE3A», « DBOJIFOLIMOHHOE
IpEBO  4YeJoBEKa», «ABcTpamonutek», «YemoBek  ymenblit», «YenoBek
NPAMOXOASAININY, «/lenucoBckuii yenoek» «Heannepranbupy, «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTEH, MpeAMETOB MaTepUalbHOM
KyJIbTYphl TPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMHU U OUOJCHCKUMH CIOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpadur HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yepera 4YejaoBeKa M Yepena I[IUMIAH3€, MOJEIb KHUCTU YeJIOBEKa WU KHUCTH
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlaGoparopHass paGora «lM3ydyeHue oCOOEHHOCTEH CTPOCHMS CKeJeTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHre SKOJIOTrMYECKUX aJanTaluil YeT0BEKa.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apokzieHne u pa3BuTue dKojoruu B Tpymax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHM:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWe B 3KOJOTMU. MOHUTOPUHT
OKpY’Karolen Cpeibl: JTIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaYEHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJOTMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€H 4enoBedecTBa ¢ npuponoil. dopmupoBaHue
AKOJIOTHYECKOMN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, O. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Pasznensl skojorumy», «Mertoabl skonorun», «Cxema
MOHUTOPHHIA OKPYKAIOIIEN CpeIbI».

JlaGopaTopuasi padora «3yuenue METOJIOB JKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerctBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: abMOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oo1me
3aKOHOMEPHOCTH AEHCTBUSl 3Kojoruyeckux Qakropos. llpasmio munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Konoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTOonepruoOan3M.

Temmepatrypa Kak »dKoJiorHueckuid dakTop. JleicTBue TeMmmepaTrypsl Ha
opraHu3Mbl. [loMKUIOTEPMHBIE U TOMOWOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. Ilpucmocobienus pacteHUd K
noj/iep ka0 BogHOTO Oanmanca. Kriaccudukamusi pacTeHU MO OTHOIICHHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
ryOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DU3UKO-XUMUYECKUE
0COOEHHOCTH cpell OOMTaHus OpraHu3moB. [IpucmocoOyeHHs OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHME putMmbl. CyTOYHBIE U
roguyHbie puTMbL. [IpHcnocO0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsiTHE 0 KU3HEHHOW (dopme.
XKusznenusie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THIAPOOMOHTHI,
reoOHOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4yecTBO). Hetpoduueckue
B3auMoJielicTBUsl  (Tommueckue,  (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoncTpanumn

Tabmumbel U cxembl: «Okojiorudeckue (QakTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKWBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWUTaHUS OpPraHuU3MoB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie  popmbl  pacteHuit», <« KusHeHHbie (OPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOuo3y,
«KommeHncanuzmy.

O6GopynoBaHnue: TepOapuyd pPacTCHHH W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTHYECKUX (PaKTOpOB, TepOapuu CBETOIIOOUBBIX,
TEHEMIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUs, TepOapU U KOJUJIEKIUU TEIIOTIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHIl U 3BEpeH, repOapuu
pacTeHui, OTHOCSIIUXCS K rurpoduram, kcepoduram, mezoduram, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUICKIUU >KUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
MIPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUICKIIMM PACTEHUN W YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOPM, KOJIECKIIUH
KUBOTHBIX, YIJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aUMOICHCTBHSIX.

JlabopaTopHasi paGora «BBIsIBICHHE MPUCIIOCOONICHUH OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi paGora «BBIsIBICHHE MPUCIIOCOONICHUH OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHaTOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorusi BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISHUU. [lonynsiiust  Kak
Oouonornyeckas cucrema. Poinb HEOJHOPOAHOCTH Cpenbl, GU3HUECKHX OapbepoB U
0COOCHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiiuii. OCHOBHBIE TIOKa3aTeAM MOMYJSIUU: YUCIEHHOCTb, IIOTHOCTD,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKAsT CTPYKTypa nomyisaiuu. OLeHKa YUCICHHOCTH IMOMYJISIUU.
JIluHamuKa TOnmysAUMU U €€ peryiauus. bUOTHYECKUH IOTEHIMAI IOIMYJIALUU.
MoaenupoBanue TMHAMUKY nonyJisinud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiuss 4YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJOTHUECKUE CTPATETUU BUIOB (T- U
K-crparerun).

[TonsiTue 00 »KoJIOrMYECKON HUIE BHAa. MecTtooOutanue. MHoroMepHas
MoJzienb dKojormueckor Humun Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [ToreHunanbHas U peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnonynsuuid. Apeansl BUAOB. Buabl U HUX KU3HEHHbIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buojormyeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: Jx. Y. XaTunHCOH.

Tabmumel M cXeMbl: «DKOJOTHYECKHE XapPaKTCPUCTUKH TOMYJISIITUN,
«IIpocTpaHcTBeHHass  CTpykTypa nomyisiuu», «Bo3pacTHele  mupamuisl
nonymanuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH  3€MIIM  pPa3IM4YHBIMU
opranuzMamMmn», «Mogeinb skosornueckort HummM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «lIpucmocoGieHuss ceMsH  pacTeHUH K
pacCeNeHUIO».

Tema 9. Jkos0rusi co001IECTB. IKOJOTHNYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MEKIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa kKak OTKpbiTas cucteMa (A. JIx. Tencnu). DyHKIIMOHAIbHBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. I10uBbI U Wbl B 3KOocucTemMax. KpyroBopor BEmecTB 1 NOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTedu  dKocucTeMbl. buomacca u  mpoayknus.
DKOJOTUYECKUE MMUPAMUIBI YUCEN, ONOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX NPUYMHBL. AHTPOIOI€HHBIE BO3JCHUCTBUA HA
cykueccun. KinnmakcHoe cooOiiectBo. bropasHooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie KOCUCTEMBL. DKocucmemsbl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arposkocucrema. ArpoueHos. Pazmnuus
MEXK1y aHTPOIIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X031ICTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
sKkocuctemax. Ponb xackaonoco 3ghgexma u 6ud08-30ugpukamopos (Kirouesvlx
8U008) 8 yHKyUoOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOHYHUBOCTh OPTaHU3MOB, TIOMYJISIIMNA U SKOCHUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3GepA3HeHUl pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA  AHMPONO2EHHO20  8030€UCmBUsl.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «CtTpykTypa  OMoueHo3a»,  «DKocucrema

IIUPOKOJIMCTBEHHOTO JIECa», «IKOCUCTEMA XBOWHOIO Jiecay, «PyHKIMOHAIbHBIC
IPYIIBl OPraHU3MOB B 3KOcCHCTEME», «KpyroBOopoT BEHIECTB B SKOCHCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI,
«OKonoruyeckas nupamuyia OMoMacce», «IKOJOTHUYECKAsl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onoTay, «llepBuunas cykieccus», «BoccTaHoBieHue jeca mocie
noxkapa», «JKocucTeMa 03epa», «ArpoueHos3», «KpyroBopoT BelIECTB U MOTOK
SHEPrUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U AUKOPACTYIINX PACTEHH, aKBaprUyM KakK MOJIEIb
KOCHUCTEMBL.

IIpakTuueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas padora «U3ydeHue paszHooOpazusi MEJIKHX TOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeusi «IKCKYpCHsl B TUIUYHBIN OMoOreorieHo3 (B AyOpaBy, Oepe3HSsK,
€JIbHUK, Ha CYXOJOJIbHBINA UIIM MOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKeKypeusi «IKCKYpCHs B arpodKoCHCTeMy (Ha MMOJie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja kU3Hb. PazBuTue npeacrasieHuit o ouocdepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. 2Kupoe
BEIECTBO OHOC(hEphl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onocheprl. OcobeHHocTH OHochepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonsitue o Omome. OCHOBHbIE OMOMBI CYIIU:
TYH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE JIeCa, CTEH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BBICOKOTOphs. KiMMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIMS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIx QyHKIHIA.

JdemoHncTpanumn

[Toptpetsi: B. . Bepnaackuii, 3. 3rocc.

Tabnuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopot yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmny, «Kiumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemanasiii gec», «IIIMpoOKOIMCTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KpU3UChI M UX MNpUYMHBL. Bo3neilcTBue dYenoBeka Ha
ouocepy. 3arpszHeHue BO3AymIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kaumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U KMBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie kuHuru. Oco0o oxpansemble mnpupoanbie Tepputopun (OOIIT).
boranndeckue casibl ¥ 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBDIL.
PanyioHanbHOE  TPUPOJONONIB30BAHME U COXpaHEHHWE  OMOJOTHYECKOro
pasHooOpasus 3emau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIC MOCIEACTBHUS.

Pa3BuTnHe METOZOB MOHUTOPWMHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedo8anus nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmMOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00Cmyn K
ungopmayuu no  cocmoAHul0 OMOENbHLIX U008 U dKkocucmem. (OcHOBbI



aKopeaburumayuy dKocucmem U cnocob6os 060pbObl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpyxkyus MopcKux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE  atMoc(epb»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBblil  3PdekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOJENH yIpaBIIEMOT0 MUPAy.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTaBJISIONINE: OCO3HAHUE OO0YYArONTUMUCS POCCUUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yeneHanpasienHHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATUIMKA Pa3BUTHS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJICTBOBATHCSI B CBOECH
NEATeTbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSCHUS MIPOTPAMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B CIWHCTBE YYEOHOM U BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3UIMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHHUS K 3aKOHY M IMPABOIOPAJKY, YEJTOBEKY TpyAa U CTapUIEeMy IMOKOJICHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUsA YyuyeOHOro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh OO0 YYaIOIIMXCS PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEHW IIO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTUA B MPOILECCE peaM3allid OCHOBHBIX HAINpaBIICHUI
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHA M TIPaBOIOPSIKA;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOI'O BBIIOJHEHHUS
yuyeOHBIX, TIO3HABATEJIIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHONIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMSA:

c(hopMUPOBAaHHOCTH POCCUUCKOU IrPa)KIaHCKOMN UJIEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOWO PoauHy, CBOU S3BIK U KYJIBTYpPY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUsIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKMX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMM, TMOHMUMAaHUS 3HAYCHHsS OWOJIOTMM B IIO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIEeCTBA;

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHMIO W 3ammure OTeuectsa,
OTBETCTBEHHOCTH 3a €T0 CyNH0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME JTYXOBHBIX [IEHHOCTEW POCCUMCKOIO HApO/a;

c(OpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEACHMUS,

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyILEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POAMUTENSAM, CO3IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauiusIMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU

NOHMMAHUE U peanu3alus 3J0pOBOro M 0e30MacHOro o00pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3MUYECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX NMPUBBIUEK (YyHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JICSITEIHPHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHSITh TAKYIO €S TEIbHOCTD;

UHTEpEC K pa3lnyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccud ¢ Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HX BO3MOXHBIX [MOCIEACTBUMA IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOAOIIONB30BaHNEM  (COONIIOJICHWE  TIPaBWJI  TIOBEACHHWS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
AKOCHCTEM, OMOChEephI);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHOM cpejle, YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE 3KOJIOTUYECKUE
MOCJIEACTBUS NMPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa NeSATeTbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYCCKOUN MEATEILHOCTH YKOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH W OOIIECTBEHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTE
KYJBbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUS e€ poju B
dbopMUpPOBaHUY PAINMOHAIBHOTO HAyYHOT'0 MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUuss 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWUU TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXPaHECHHS PHUPOJTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU IS COBPEMCHHOW IIMBWIIM3AIUU:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, TTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHU OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAay4HOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOM IpaMOTHOCTH oOydarommuxcs, GpopMupyemMon
IIpU U3y4YEHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUCHHMS HAa OCHOBE HAay4yHBIX (AKTOB U
MMEIOIIUXCS JaHHBIX C IENIbI0 TIOyYE€HUSI IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONIh30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus MpooOJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAYYHOW JEeATEeIbHOCTH, TOTOBHOCTH OCYIIIECTBIIATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (HOPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIECHAYUYHbIC MOHSTHS, OTPa’KaroIIue
LEJIOCTHOCTh HAY4YHOW KapTUHBI MHpa U CHeudUKy METOJIOB IO3HAHUA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCclieloBaHue,  HaOJoJleHHe,  HU3MEpeHHe,  OSKCIePUMEHT W Jpyrue);
yHUBEpCAJIbHbIE y4yeOHble JIelicTBUS (TIO3HABaTENbHbIE, KOMMYHHKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM  KOMIIETEHIIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUCCKUE 3HAHWUS W  yHUBEpPCAJbHBIC ydeOHBbIC JCHCTBUS B
ITI03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynprare wW3ydeHWs OHWOJIOTMM Ha YpPOBHE CpPEJIHEro O0OIIero
oOpa3zoBanus y oOyuvatomierocss OynyT chOpMHpPOBaHbI TO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yUeOHBIC ICHCTBHUSA, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHbIC
JEHUCTBHS, PETYISTUBHBIC YHHBEpCaJIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
JEeSITEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs IOHKHBI OTPaXkKaTh:

OBiaanenne YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30BBI€e JJOrHYecKHe JeHCTBHS:

CaMOCTOSITEIbHO  (OPMYNIMpPOBAaTh M aKTyaJu3UpoOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCITONIB30BaTh TMPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBIMIICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIJACIATh UX XapaKTepHBIC IPU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTpeNeNATh LeN JACATEILHOCTH, 3ajaBas TmapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICTEIHBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHE MMOHATHS ISl 0OBSICHEHUS ()aKTOB M SBJICHUM
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIAYKTHBHBIC, JECIYKTHBHBIC, II0
aQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B paccMaTPHBAEMBIX
SIBIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/IENIbHEIE cpeacTBa JUIS peACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS IPAKTHYCCKUX 3aJ1a4, IPUMCHCHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHUpOBaATH HAYYHBIH THUI MBINUICHUS, BIaJICTh HAYYHOW TEPMHUHOJOTHECH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/1ady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThI JUIs JT0Ka3aTelbCTBa
CBOMX YTBEP)KIICHHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JIacTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAINH (TEKCTE YIeOHOTO
MoCcOOMs, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApsSIX U
CIIpPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynHUpoOBaTh 3aMpOChl U MPUMEHSTh PA3IUUYHBIE METOJbI NIPHU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOT'O MCIIOJIL30BAHUS Pa3IUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Ouosiorndyeckor umHOpMaANME: TPUMEHSTh XUMHUYECKHE, (PU3HUECKHEe U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpPY, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pACO3HABaHUS U 3alMUTBl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

OgiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o0menue:

OCYHIECTBIISITh KOMMYHUKAILIUU BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHHU IO CYIIECTBY OOCYKITaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHS OTHOCUTEIHHO BBIMIOJHEHUS MpejiaraeMoin
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jajiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSATYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAas esITeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJWBUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (HOPM B3aUMOCHCTBUS MPU PEIICHUN YIeOHOH 3a1a9M;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJIIEKTHUBA,;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JEUCTBUA II0 €€ IOCTHKEHHUIO: COCTaBJATH IUIAH JIEWCTBUU,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
oOLIuMi pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh WJAEU C TO3UIMM HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUA JUIS BBISBICHUS MpoOJeM U HX
peleHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO0 OKPYKAOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaALUSIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIMPOKOW DJPYAHUIINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LETISM;

BJIQ/JICTh  HABBIKAMU  TO3HABATEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEHWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO IPUHUMATh PEUIEHUS M0 UX
CHIDKCHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEesATENbHOCTH;

3) npuHATHE Ce0NA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTBl JPYTUX NpHU aHaJIU3€ pEe3yJbTaTOB
NS TENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKaHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecTeUYeHHUe
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHBIC 3HAHMS, YMEHUS M CIIOCOOBI IEWCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
roJiamMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydueOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJIM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPUPOABI W  PEHIeHUH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKJIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHOJIOTMYECKMX 3HAaHHM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraronye OHOIOTUYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIHS, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OUOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. Bupxosa, xpomocomHasi Teopust
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3usi W MPOUCXOXKACHHS  KYJIbTYpPHBIX  pPAaCTCHH),  3aKOHBI
(emnHOOOpA3Msi MOTOMKOB TIEPBOTO TMOKOJIEHHUS, PACIICTICHUS, YHCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [. MeHzens, TOMOJOIMYECKUX PAJIOB B
HACJIEICTBEHHOU M3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIECAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YEIOBEKAa, MPOIECCOB KHU3IHEACIATECIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLeccoB: 0OMeHa BellecTB (MeTadoNMu3M), NPEeBpaALICHUSI YHEPTUHU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUA, (POTOCUHTE3a U XEMOCHUHTE3A,
MUTO3a, Mel03a, TaMEeTOreHe3a, dMOpHUOreHe3a, MOCTIMOPUOHAILHOTO PAa3BUTHS,
pa3sMHOXEHUS,  WHIUBUAYATHHOTO  pa3BUTHSA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATH B3aWMOCBSI3M MEXIy OpPraHOMJAAMH KJIETKH W HX
(YHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W UX (QYHKIUAMHU, MEKITY
OpraHaMd W CHCTEMaMH OpPraHOB y pPAaCTCHHH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXKIY dTalaMu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu ASMOPUOHATBLHOTO PAa3BUTHS, TEHOTUIIOM WU (EHOTUIIOM, (PEHOTHIIOM U
(dakTopamu cpeqpl OOUTaAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BATh COOTBETCTBYIOUIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY JJIsl JOKa3aTelIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTHUYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISIBISATh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTHYECKUMH MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3bI HA OCHOBAHHH MOJTYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHUE PadOTHI, COOMIOAATH
npaBuia Ipu pabore ¢ yueOHBIM H J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUTAaTbh THUIOTE3bl, MPOBEPATH HUX IKCIHEPUMEHTATbHBIMU
cpeacTBamu, (GOpMYyIHpYs Lelb HCCIEAOBAaHUSA, aHAJIM3UPOBATH MOJyUYECHHbIE
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE Yy4yacTBOBaThb B yUeOHO-HCCIIEOBATENbCKONM paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HbBIX OOIIECTB, U
nyOIMYHO  TPEACTAaBIATH  MOJYYCHHBIE  pe3ylbTaThl Ha  yYEHHYECKHX
KOH(EpEeHITHSAX;

YMEHHE OLIEHUBAaTh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIIEIOBaHUM B
obmactu  OuonorMM W MEAMIMHBI  (KJIOHHPOBAaHME,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHME, HANPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHME TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBIATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEeSATENbHOCTH B 00JacTH OMOJIOTMH, MEAMLMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOr0 XO34MCTBA, MULIEBON MPOMBIIIIEHHOCTH, YIAyOasTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIECH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYECKOro 0o0Opa3oBaHHMS B  OpraHu3alMsIX CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmeta «buonorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAy4YHON
KapTUHBl MHUpPa, B TO3HAHWM 3aKOHOB TMPUPOJBI U PEIICHUU HKOJIOTHYECKUX
npo0JieM 4YeloBEeYeCTBA, a TakKe B PEIIEHHMH BOMNPOCOB PpalMOHAIBHOIO
IPUPOJIOIONIH30BAHUSA, U B (DOPMUPOBAHUU LIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHUCTEMOM OMOJOrMYECKUMX 3HaHWM, KOTOpas BKIIOYAET
ONpeJieNieHHs] M TOHMMaHHWE CYIIHOCTH OCHOBOIOJIAralouIuX OWOJIOTHYECKUX
TEPMUHOB M TMOHATUN (BUJ, JKOcHCcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBeprioBa — 0 nyTsIX U HampaBieHusx 3BoJironuu, B.W. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apojsimeBoro cxoiacrsa K. M. boapa), npaBuna (munumyma HO. JluGuxa,
9KOJIOTMYECKON MHUpaMUIbl SHEpruu), runore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4yHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTHYECKUX MCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOeHHEe, HKCIEPUMEHT), CocoO0aMu BBISBICHUS U
OLICHKU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHUE BBIACIATh CYIIECTBEHHBIE NPHU3HAKWA: BHUIOB, OHOI€OIEHO30B,
KOCHCTEM U Ouocdepbl, CTaAOMIM3UPYIOLIET0, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, AJJIONATPUYECKOTO U CUMITIaTPHUYECKOTO
BUI000pa30BaHUs, BIUSHUS JBIOKYIITUX CUJI SBOJIOIMU HA TEHO(OH I MOMYJISIIUH,
IIPUCIIOCOOJIECHHOCTH OPraHu3MOB K cpeie OOMTaHHMs, YepeAOBaHUs HaIlpaBICHUIM
ABOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATH B3aUMOCBS3M MEXAY IpOLEcCCaMU 3BOJIIOLUH,
JABIKYIIUMU CHUJIAMH aHTPOIIOreHEe3a, KOMIIOHEHTAMH Pa3IMYHbIX IKOCUCTEM U
IIPUCIIOCOOJIEHUSIMU K HUM OPraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, aOMOTHYECKHMX U OMOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBS3€H OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIUE AaApPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsl TOKa3aTENIbCTBAa POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBS3M OPTaHU3MOB U CPEIIbl OOUTAHMSI, SAMHCTBA
YEeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3U MEXTY UCCIIEyeMbIMH OMOIOTUIECKUMU MIPOIIECCAMHU U SIBIICHUSIMHU, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWHM ITOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJHATE JIa0OpaTOpHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, TPOBEPATh MX IKCICPUMCHTAILHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYECHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, NMPOBOJMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, U
NyOJIMYHO  TPEJACTaBIATH  IOJYYCHHBIC  PE3yJbTaThl HAa  YYCHUYCCKUX
KOH(EepeHITUX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0axX MpPeaOoTBPAIICHUS
r100aapHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBHIOOP Oyaymied npodeccCuoHATBHOM
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsTh IO3HABaTEIbHBIA HWHTEPEC, HAINPABICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun W TIPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30oBaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
n/n NPorpamMmbl Bcero Konrpoanuere | Ipakruteckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
1 buonorus kak Hayka 1 0 P3lWhttps://resh.edu.ru/subject/5/10/
2 JKuBbie cucTeMbl U UX U3yUEHUE
3 buonorus knerku 0.5
4 XHUMHYECKasi OpraHu3alys KIeTKA 10
5 Crpoenue u GyHKINU KIETKU 8 2
6 OOmMeH BelecTB U MpeBpaIicHHe 9 1
SHEPrUU B KIETKE
7 HacneL[CTBeHIfaﬂ uHpopmanus u 9 0.5
peanuzanus e€ B KJIeTKe
JKU3HEHHBIN IIUKIT KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHoKeHune u pazputue g L5
OpraHu3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH U U3MEHYUBOCTU 2 0.5
OpraHu3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorusa u cMHTETUYECKAs 4




OUoJIOrus

17 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

13




11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

duexkTponHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

3apoK/IeHuE U pa3BUTHE
HBOJTIOIMOHHBIX MTPEJICTABIICHHUH B
OouonIorun

P3lWhttps://resh.edu.ru/subject/5/11/

MukposBontonus u €€ pe3ysbTaThl

14

MakposBoatonus U €€ pe3yabTaThbl

HpOI/ICXO)KlIeHI/Ie )41 paSBI/ITI/Ie JKHU3HU
Ha 3emMiie

15

1.5

[IpoucxoxneHue yenoBeka —
aHTPOIIOTEHE3

10

DKOJIOTUSI — HayKa O
B3aMMOOTHOUIECHUSX OPraHU3MOB U
HaJOpPraHU3MEHHBIX CUCTEM C
OKpYyKarolen cpeon

0.5

Opranusmsl 1 cpeia 0OUTaHUS

1.5

DKOJIOTHUS BUJIOB U MOMYJISIUAN

0.5

9

DKOI0THS COOOIIECTB.
DKOIOTHUYECKUE CUCTEMBI

12

0.5

10

buocdepa — rimobanpHas 3KocHcTEMA

11

Yenosek u OKpYyKaromias cpelia

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102 0

7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHBbIE
Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
HU3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

buonornsa xak koMIniekcHas
HayKa M KaK 4aCTb
COBPEMEHHOTO OO0IIeCTBA

01.09.2025

P3LWLhttps://resh.edu.ru/subject/5/10/

JKuBrle cucTeMbl U UX
CBOMCTBA

03.09.2025

P3LWLhttps://resh.edu.ru/subject/5/10/

YpoBHeBas opranuszanus
KHUBBIX CUCTEM

04.09.2025

P3LWLhttps://resh.edu.ru/subject/5/10/

Hctopust OTKpBITHSA U
n3ydeHus kietku. Knetounas
Teopus

08.09.2025

P3LLhttps://resh.edu.ru/subject/5/10/

MeTo1bl MOJIEKYIISIPHOM U
KJIETOYHOU OMOJIOTHH.
[IpakTnueckas pabora
«3yueHmne MeTo0B
KJIETOYHOU OnoJsioruu
(xpomatorpadus,
anekTpodopes,
muddepennuanbHOe
uentpudyruposanue, [11[P)»

0.5

10.09.2025

P3LWhttps://resh.edu.ru/subject/5/10/

XUMHYECKUH COCTaB KJIETKU

11.09.2025

P3lWhttps://resh.edu.ru/subject/5/10/

MI/IHepaJ'ILHLIC BCIICCTBA
KJICTKH, UX Ouosioruueckas

15.09.2025

P3lWhttps://resh.edu.ru/subject/5/10/




poib

Opranuueckue BeIiecTBa
KIIETKH — OCJIKH.
Jlaboparopuas padoTa
«O06HapyxeHne OeKoB ¢
MTOMOIIIbIO KAYECTBEHHBIX
peaxkuuin»

0.5

17.09.2025

P3lWhttps://resh.edu.ru/subject/5/10/

CaoiicTBa, KIaccuPUKaIUs U
dbyHKIIMN OETKOB

18.09.2025

P3LWLhttps://resh.edu.ru/subject/5/10/

10

Oprannueckue BelecTBa
KIICTKU — YI'JICBObI

22.09.2025

P3LWhttps://resh.edu.ru/subject/5/10/

11

Opranuueckue BelecTBa
KIJIIETKU — JIMITUbI

24.09.2025

P3LWLhttps://resh.edu.ru/subject/5/10/

12

Hyxneunossie kuciorsl. JJHK
u PHK. JIabopatopnas pabora
«HccnenoBanre HyKIEMHOBBIX
KHCIIOT, BBIIETICHHBIX U3
KJIETOK Pa3JIMYHBIX
OpPraHU3MOB»

0.5

25.09.2025

P3LWhttps://resh.edu.ru/subject/5/10/

13

Crpoenue u ¢pyHkiun ATO.
HApyrue
Hykieozuarpudocdatel
(HT®)

29.09.2025

P3LWhttps://resh.edu.ru/subject/5/10/

14

CexBenupoBanue [IHK.
MeToabl FeHOMUKH,
TPaHCKPUIITOMUKH,
MPOTEOMUKHU

01.10.2025

P3lWhttps://resh.edu.ru/subject/5/10/

15

Merozsl CTpYKTYpHOH

02.10.2025

P3LWhttps://resh.edu.ru/subject/5/10/




OUOJIOTUU

16

TuIbl KIETOK.
[IpoxapuoTndeckas KieTka

06.10.2025

P3lWhttps://resh.edu.ru/subject/5/10/

17

CrtpoeHnue sykapuoTHYECKOH
knerku. [Ipakrnyeckas pabora
«M3ydeHne CBOMCTB
KJIETOYHOI MeMOpaHbI»

0.5

08.10.2025

P3lWhttps://resh.edu.ru/subject/5/10/

18

[ToBepxXHOCTHBIN anmapat
KJIETKH

09.10.2025

P3LLhttps://resh.edu.ru/subject/5/10/

19

OnHomeMOpaHHbBIE
OpraHoOUBI KIETKH.
[IpakTnueckas pabora
«3yueHne nBUKEHUS
LUTOIIa3MbI B PACTUTEIBbHBIX
KIIETKax»

0.5

13.10.2025

P3LWLhttps://resh.edu.ru/subject/5/10/

20

[TomyaBTOHOMHBIE OpTraHOUIBI
KJIETKU: MUTOXOH/IPHUH,
mwiactu sl JlabopatopHas
pabota «VccnenoBanue
J1a3MOJIM3a U JeTIa3MOJIHn3a
B PAaCTUTENBHBIX KIETKAX)

0.5

15.10.2025

P3LWhttps://resh.edu.ru/subject/5/10/

21

HemeMmOpanHbie opranou/ il
KIIETKU

16.10.2025

P3LWhttps://resh.edu.ru/subject/5/10/

22

Crpoenue u GyHKIUU Aapa

20.10.2025

P3LWhttps://resh.edu.ru/subject/5/10/

23

CpaBHuTenbHas
XapaKTepUCTUKA KIETOK
sykapHoT. JlabopaTopHas
pabota «M3ydyeHue cTpoeHus

0.5

22.10.2025

P3LWhttps://resh.edu.ru/subject/5/10/




KJIETOK Pa3JIMYHbIX
OpPraHU3MOB»

24

AccuMuisiuus u
TUCCUMIISLINS — JIBE
CTOpOHBI MeTabosm3Ma. Turbl
0oOMEHa BEIIEeCTB.
JlabopaTtopHnas pabota
«M3yueHne KaTamuTHIECKON
aKTUBHOCTH (pepMEHTOB (Ha
MIpUMepe aMUIIa3bl WIH
KaTaJias3bl)»

23.10.2025

P3LWLhttps://resh.edu.ru/subject/5/10/

25

depMeHTaTUBHBIN XapakTep
peaKurii KJIETOYHOTO
MeTtabonu3ma. JlabopaTopHas
pabora «M3ydyenue
(hepMEeHTaTUBHOTO
paclleryieH s IepoKcuaa
BOJIOPO/JIa B PACTUTENIbHBIX U
KUBOTHBIX KJIETKAX»

0.5

05.11.2025

P3LLhttps://resh.edu.ru/subject/5/10/

26

benku-akTuBaTOphI U OCIKH-
WHTHOUTOPBI

06.11.2025

P3LWhttps://resh.edu.ru/subject/5/10/

27

ABTOTpOGHBIN THII 0OMEHa
BEIIICCTB

10.11.2025

P3LWhttps://resh.edu.ru/subject/5/10/

28

doTocunTe3

12.11.2025

P3LWhttps://resh.edu.ru/subject/5/10/

29

XemocuHTe3. JlaboparopHas
pabota «CpaBHeHUE
poreccoB GOTOCHHTE3A U
XEMOCHHTE3 D)

0.5

13.11.2025

P3LWhttps://resh.edu.ru/subject/5/10/

30

AH33p06HLIC OpraHu3MBblI.

17.11.2025

P3lWhttps://resh.edu.ru/subject/5/10/




Bunst 6posxenus.
Jlaboparopuas paboTa
«CpaBHEHHE MTPOLIECCOB
OpOKCHHUSI U JTBIXAHUSDY

AdpOoOHBIEC OpTaHU3MBI. JTaITbI

31 19.11.2025 | P3UWhttps://resh.edu.ru/subject/5/10/
SHEPTreTUIECKOTO 0OMEHa
DHeprus MeMOpaHHOTO

32 TPA/IMEHTA NPOTOHOB. CHATe3 20.11.2025 | P3Lihttps://resh.edu.ru/subject/5/10/
AT®: pabota npoTOHHOMN
AT®-cunaTassl

33 Peakuyu MatpudHOro cCMHTE3a 24.11.2025 | P3lWhttps://resh.edu.ru/subject/5/10/

34 TpanCKpuIIys — MaTPHIHbIA 26.11.2025 | P3lWhttps://resh.edu.ru/subject/5/10/
cuaTe3 PHK

35 Tpancnsauus u e€ sramnbl 27.11.2025 | P3lWhttps://resh.edu.ru/subject/5/10/
KoaupoBanve aMMHOKHCIIOT.

36 Ponb pubocom B GocuHTE3E 01.12.2025 | P3Whttps://resh.edu.ru/subject/5/10/
Ocnka

37 OpramH3alis resoma y 03.12.2025 | P3Llihttps://resh.edu.ru/subject/5/10/
MPOKAPUOT U SYKAPHUOT

38 MoIeKyJIApHEIE MEXaHU3MbI 04.12.2025 | P3lWhttps://resh.edu.ru/subject/5/10/
9KCIIPECCUU TE€HOB Y SYKapUOT
Bupycel — HekneToyHbIe
(hopMBI JKHU3HU U OOJTMTaTHBIE

39 napa3uThl. [IpakTruueckas 0.5 08.12.2025 | P3lWhttps://resh.edu.ru/subject/5/10/
pabota «Co3nanue Moienu
BHUpYCa»

40 Bupycubie 3abonesanus 10.12.2025 | P3UWhttps://resh.edu.ru/subject/5/10/

YCJI0BCKA, )KUBOTHBIX,




pacTeHui

41

HanoTexHoyoruu B OHOJIOTHH
U MCIUIIUHEC

11.12.2025

P3lWhttps://resh.edu.ru/subject/5/10/

42

JKM3HEeHHBIN TUKIT KIIETKU

15.12.2025

P3lWhttps://resh.edu.ru/subject/5/10/

43

Marpuussiii cuare3 JJHK

17.12.2025

P3lWhttps://resh.edu.ru/subject/5/10/

44

Xpomocowmsl. JlabopaTopHas
pabota «M3ydyeHue XxpoMocom
Ha T'OTOBBIX
MHUKpOTIpEIiapaTax»

0.5

18.12.2025

P3LWLhttps://resh.edu.ru/subject/5/10/

45

Jlenenune KIeTKH — MHUTO3

22.12.2025

P3LWhttps://resh.edu.ru/subject/5/10/

46

Tunsl kietok. Kapuokunes u
nutokunes. JlabopartopHas
paborta «Habmroaenne Mmuto3a
B KJIETKAaX KOHUMKA KOpeIlKa
JyKa (Ha TOTOBBIX
MHKpOTIpernaparax)

0.5

24.12.2025

P3LLhttps://resh.edu.ru/subject/5/10/

47

PGFYJ'IHL[I/ISI KHU3HCHHOI'O
OUKJIa KJICTOK

25.12.2025

P3LWhttps://resh.edu.ru/subject/5/10/

48

Opranu3Mm Kak eMHOE 11eJI0¢

29.12.2025

P3LWhttps://resh.edu.ru/subject/5/10/

49

TkaHu pacTeHuil.
JlaGopaTopHas pabota
«M3ydyeHne TKaHEeH pacTeHUII»

0.5

12.01.2026

P3LWhttps://resh.edu.ru/subject/5/10/

50

TkaHu )KMBOTHBIX U YEJIOBEKA.
JlaGopaTtopHas pabota
«M3ydyeHue TkaHen
AKHUBOTHBIX»

0.5

14.01.2026

P3lWhttps://resh.edu.ru/subject/5/10/

51

Oprasbl. CHCTEMBbI OPraHoOB.
JIaGoparopHas paboTa

0.5

15.01.2026

P3lWhttps://resh.edu.ru/subject/5/10/




«M3ydyeHne opraHoB
LIBETKOBOTO PACTCHUS»

52 Ormopa Tena opraHu3MoB 19.01.2026 | P3UWhttps://resh.edu.ru/subject/5/10/
53 JIBr>KeHHE OpraHu3MOB 21.01.2026 | P3lWhttps://resh.edu.ru/subject/5/10/
54 [Iutanue opraHu3mMoB 22.01.2026 | P3lWhttps://resh.edu.ru/subject/5/10/
ITuTanue MO3BOHOYHBIX
55 FRHBOTHPIX. 26.012026 | P3lLUihttps://resh.edu.ru/subject/5/10/
[InmeBapurensHas cucremMa
YeJIoBeKa
56 JIpIxaHue opraHu3MoB 28.01.2026 | P3lWhttps://resh.edu.ru/subject/5/10/
57 i;l;(jf;;;;gzg;s;;}:x 29.01.2026 | P3lWhttps://resh.edu.ru/subject/5/10/
58 Tpancriopt Beiects y 02.02.2026 | P3lWhttps://resh.edu.ru/subject/5/10/
OpraHU3MOB
KpoBenocHas cucrema
59 MO3BOHOYHBIX JKUBOTHBIX U 04.02.2026 | P3lWhttps://resh.edu.ru/subject/5/10/
YeJIoBeKa
60 Brinenenue y opranusMoB 05.02.2026 | P3lWhttps://resh.edu.ru/subject/5/10/
61 3ammTa y Opranu3MoB 09.02.2026 | P3lWhttps://resh.edu.ru/subject/5/10/
62 NmMmyHHas cucTeMa yeaoBeka 11.02.2026 | P3lWhttps://resh.edu.ru/subject/5/10/
63 Paszipasumocts 1 perysisia 12.02.2026 | P3lWhttps://resh.edu.ru/subject/5/10/
y OpraHu3MOB
I'ymopanbHas perymsmus u
64 SHJIOKpHUHHAsA CUCTEMA 16.02.2026 | P3LlWhttps://resh.edu.ru/subject/5/10/
JKUBOTHBIX U YEJIOBEKA
65 (DOPMEI pasMHOKCHILA 18.02.2026 | P3lWhttps://resh.edu.ru/subject/5/10/

OpraHnu3MoOB




66

[TosoBOE pa3zmMHOKEHNE

19.02.2026

P3lWhttps://resh.edu.ru/subject/5/10/

67

Meiios

25.02.2026

P3lWhttps://resh.edu.ru/subject/5/10/

68

I'amerorenes. O0pa3oBaHue u
pa3BHUTHUE MOJIOBBIX KICTOK.
Jlaboparopuas paboTa
«M3ydeHnue crpoeHus
MOJIOBBIX KJICTOK Ha TOTOBBIX
MUKpOTIpenapaTax»

0.5

26.02.2026

P3lWhttps://resh.edu.ru/subject/5/10/

69

NupuBunyansHOE pa3BUTHE
OPraHu3MOB — OHTOT€HE3

02.03.2026

P3LWLhttps://resh.edu.ru/subject/5/10/

70

3akiiajika OpraHoB M TKaHEH
nu3 3ap01151me13mx JINCTKOB

04.03.2026

P3LWLhttps://resh.edu.ru/subject/5/10/

71

Poctu Pa3BUTUC )KNUBOTHBIX.
JlaGopaTtopHnas pabota
«BblsiBIEHNE TPU3HAKOB
CXOJICTBA 3apOJIbIIIIEH
MTO3BOHOYHBIX KUBOTHBIX)

0.5

05.03.2026

P3LWLhttps://resh.edu.ru/subject/5/10/

72

Pa3mHoKeHune u pazputue
pactenuii. JlabopaTopHas
pabota «CTpoeHue opraHoB
Pa3MHOKEHHUSI BBICIIINX
pacTeHui»

0.5

11.03.2026

P3LWhttps://resh.edu.ru/subject/5/10/

73

I/ICTOpI/IH CTaHOBJICHUA U
Pa3BUTUA TCHCTUKHU KaK HAYKU

12.03.2026

P3LWhttps://resh.edu.ru/subject/5/10/

74

OCHOBHBIE TIOHATHS U
CHUMBOJIBI T€HETUKH.
JIaGoparopHas paboTa
«Jlpo3oduina kak 00beKT

0.5

16.03.2026

P3LWhttps://resh.edu.ru/subject/5/10/




TCHCTUYCCKUX PICCJICI[OBEIHPIﬁ»

75

3aKOHOMEPHOCTU
HacJIeJ0OBaHUS MPU3HAKOB.
MonorubpuaHoe
ckpeniuBanue. [Ipakrnueckas
pabora "U3ydcHwne
pe3ynbTaTOB MOHOTUOPHIHOTO
CKpeIMBaHUs y 1p030duisl"

0.5

18.03.2026

P3lWhttps://resh.edu.ru/subject/5/10/

76

[uTonornyeckne 0CHOBBI
MOHOTHOPUTHOTO
CKpEeIlMBaHUS

19.03.2026

P3LLhttps://resh.edu.ru/subject/5/10/

77

AHanu3upyroiiee
ckpemuBanue. HermonHoe
JOMHWHHAPOBAHHE

30.03.2026

P3LWLhttps://resh.edu.ru/subject/5/10/

78

JluruOpuHOE CKpeIIBaHUE.
[IpakTrueckas padota
«M3yueHue pe3yabpTaToB
JUTUOPUTHOTO CKPEUTUBAHUS
y 1p030HHITBD)

0.5

01.04.2026

P3LWhttps://resh.edu.ru/subject/5/10/

79

LuTonornyeckue 0CHOBEI
JTUTHOPUTHOTO CKPEITUBAHUS

02.04.2026

P3LWhttps://resh.edu.ru/subject/5/10/

80

CI_ICHJ'IGHHOC HaCJICJOBAaHUC
IIPpU3HAKOB

06.04.2026

P3LWhttps://resh.edu.ru/subject/5/10/

81

XpoMocoMHast TeOpHUs
HaCJeACTBEHHOCTH

08.04.2026

P3LWhttps://resh.edu.ru/subject/5/10/

82

['eneTuka momna

09.04.2026

P3lWhttps://resh.edu.ru/subject/5/10/

83

I'enoTHn Kak 1eI0CTHAS
cucreMma

13.04.2026

P3LWhttps://resh.edu.ru/subject/5/10/




84

['eHeTnueckuii KOHTPOJIb
pa3BUTHUS PACTCHUH,
JKUBOTHBIX U Y€JIOBEKA

15.04.2026

P3lWhttps://resh.edu.ru/subject/5/10/

85

M3MeHYnBOCTE IPU3HAKOB.
Bunnl n3smMenuuBoct

16.04.2026

P3lWhttps://resh.edu.ru/subject/5/10/

86

Mo udukanuoHHas
W3MEHYMBOCTh

20.04.2026

P3LWLhttps://resh.edu.ru/subject/5/10/

87

BapuanuonHslii psa u
BapUalMOHHAs KPUBAsI.
JlabopaTtopHnasi pabota
«HccaenoBanue
3aKOHOMEPHOCTEN

MO (DUKATTUOHHOU
n3MeHunBocCTH. [locTpoenue
BApHUAIIMOHHOTO psJa U
BapHallMOHHOW KPUBON»

0.5

22.04.2026

P3LWLhttps://resh.edu.ru/subject/5/10/

88

I'enoTnmmaeckas
W3MEHYHUBOCTD.
KomOunarusHas
M3MEHYHMBOCTD

23.04.2026

P3LWhttps://resh.edu.ru/subject/5/10/

89

MYTaHI/IOHHaH N3MEHYHBOCTD.

[IpakTuyeckas padora
«Mytauuu y 1po3oduisl (Ha
TOTOBBIX MUKPOIIpErapaTax)»

0.5

27.04.2026

P3LWhttps://resh.edu.ru/subject/5/10/

90

3aKOHOMepHOCTI/I
MYTAllUOHHOI'O ITpo1ecca.
ONUreHeTHKA U SIUTSHOMUKA

29.04.2026

P3LWhttps://resh.edu.ru/subject/5/10/

91

I'enernka yenoseka.
[IpakTuyeckas pabora

0.5

30.04.2026

P3lWhttps://resh.edu.ru/subject/5/10/




«CocraBiieHue 1 aHaians
POIOCIOBHOM»

92

Mertoapl METULIMHCKOM
T€HETUKH

06.05.2026

P3lWhttps://resh.edu.ru/subject/5/10/

93

3HayeHne MeIULIMHCKOMN
TCeHETHKH B TIPSO TBPAIICHUN
U JIEYEHUH T€HETUIECKUX
3a00JI€BaHMI YeIOBEKa

07.05.2026

P3LWLhttps://resh.edu.ru/subject/5/10/

94

OCHOBHBIE TIOHSATHS
cenekuuu. JlaboparopHas
pabota «/3y4yeHue copToB
KYJIBTYPHBIX PACTCHHH 1
MOPOJI IOMANTHUX KUBOTHBIX)»

0.5

13.05.2026

P3LWLhttps://resh.edu.ru/subject/5/10/

95

MeToabl ceneKIIMOHHON
pabotsl. JlabopaTopHas
pabora «/3ydeHue MeToa0B
CEJIEKIIMU PACTCHUIN

0.5

14.05.2026

P3LWhttps://resh.edu.ru/subject/5/10/

96

JlocTrxeHHs ceNeKnuu
pacTeHuii U KUBOTHBIX.
[IpakTnueckas pabora

«ITpuBHUBKa pacTeHU»

18.05.2026

P3LWhttps://resh.edu.ru/subject/5/10/

97

COXpaHCHHe,H3yquHCII
HCIIOJIB30BAHHNEC I'CHCTHYCCKUX

peCypCcoB

20.05.2026

P3LWhttps://resh.edu.ru/subject/5/10/

98

buorexHonorus xak Hayka u
oTpacib MPOU3BOICTBA.
[MpakTHueckas padoTa
«M3ydyenue 0ObeKTOB
OUOTEXHOJIOT UMY

0.5

21.05.2026

P3lWhttps://resh.edu.ru/subject/5/10/




OcHOBHbIE HalpaBJIEHUS .

99 . 1 25.05.2026 | P3lWhttps://resh.edu.ru/subject/5/10/
CHHTETHYECKOI OHMOIOTHHI

100 XpOMOCOMHAsI ¥ T€HHAas 1
WHXEHEPHUS

101 MenunuHcKne |
OHMOTEXHOJIOT I
PesepBHBIi ypOK.

102 [ToBTOpenue, o6o0IICHNE, 1
CUCTEMAaTH3aINs 3HAHUH

OBIIEE KOJIMYECTBO YACOB
- 102 13.5

[10 ITTPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJbHBbIE

Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

DBoJroMoHHas Teopus Y.
JapBuHa

02.09.2025

P3LLhttps://resh.edu.ru/subject/5/11/

JIBH>KyIE CHIIBI 3BOJIFOLIUN
BU0B 110 Y. JlapBuny

03.09.2025

P3lLhttps://resh.edu.ru/subject/5/11/

Boprba 3a cymectBoBanue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIH 0TOOD

05.09.2025

P3LWhttps://resh.edu.ru/subject/5/11/

dopmupoBaHHE
CUHTETUYECKOU TEOpUH
3BOJIIOLUA

09.09.2025

P3LWhttps://resh.edu.ru/subject/5/11/

OTanel 3BOJIIOIIMOHHOTO
nporiecca: MUKPOIBOJIIOITHS
Y MaKpPOIBOJIOIUS

10.09.2025

P3LWhttps://resh.edu.ru/subject/5/11/

[Monmynsiust —
JJIeMEHTapHas CAMHUIA
DBOJIIOLIUHU

12.09.2025

P3LWhttps://resh.edu.ru/subject/5/11/

3aKOH reHEeTUYECKOTO
paBHoBecus [Ix. Xapau, B.
Baitn6epra. JlaboparopHas
pabota «BrisiBneHue
W3MEHUYUBOCTH Yy 0cobei
OJIHOTO BUIA»

0.5

16.09.2025

P3LWhttps://resh.edu.ru/subject/5/11/

OneMeHTapHbIe (HaKTOPbI

17.09.2025

P3LWhttps://resh.edu.ru/subject/5/11/




OBOJIIOIINH

Dddexr ocHoBaTeNs.
Dddexr OyThUTOYHOTO
TOPJIBIIIIKA

19.09.2025

P3lWhttps://resh.edu.ru/subject/5/11/

10

Murpauuu. U3omammun
ITOITYJISLIAMN:
reorpaguueckas,
OuoJiornyeckas

23.09.2025

P3lLhttps://resh.edu.ru/subject/5/11/

11

EcrectBennslit oTOOp —
HaIpaBJISIOMHN PaKkTop
IBOJTIOIH

24.09.2025

P3LLhttps://resh.edu.ru/subject/5/11/

12

[TonoBoii oTOOP

26.09.2025

P3LWLhttps://resh.edu.ru/subject/5/11/

13

[IpucnocobneHHOCTH
OpraHU3MOB KaK pe3yibTar
MHUKPO3BOJIIOLUH.
JlaGopaTtopHnas pabota
«M3ydenne apoMopdo30B U
WUJIMOAJIANITallMi Y pacTeHUI
Y KUBOTHBIX»

0.5

30.10.2025

P3LWhttps://resh.edu.ru/subject/5/11/

14

[Tpumeps! npucriocobaeHU
y OPraHU3MOB:
MOpQoJIOruIecKue,
¢buznonIornuecKue,
OHMOXHUMUYECKUE,
MOBEICHYECKUE.
JIaGoparopHas paboTa
«[Ipucnocobnenus
OpPraHU3MOB U UX
OTHOCHUTEIbHAs

0.5

01.10.2025

P3LWhttps://resh.edu.ru/subject/5/11/




11e1ecoo0pa3HOCTh

15

Bupn, ero xpurepuu u
cTpykTypa. JlabopaTopHas
pabota «CpaBHEHHE BUJIOB
110 MOP(OJIOTHIECKOMY
KPHUTEPHIO»

0.5

03.10.2025

P3WWhttps://resh.edu.ru/subject/5/11/

16

Crpykrypa BUaa

07.10.2025

P3lWhttps://resh.edu.ru/subject/5/11/

17

Bunoo6pazoBanue kak
pe3yabTaT MUKPOIBOIIOIIH

08.102025

P3lWhttps://resh.edu.ru/subject/5/11/

18

CBs13b MUKPO3BOJIIOIIUN U
SMUJAEMHUOJIOT MU

10.10.2025

P3lWhttps://resh.edu.ru/subject/5/11/

19

Makpo3BotoLHs.
TTaneonTONOrNUECKHE
METO/IbI U3yUEHUS IBOJIOIUH

14.10.2025

P3lWhttps://resh.edu.ru/subject/5/11/

20

buoreorpaduueckue meToabr
W3YUYCHHUSI SBOJTFOIIAN

15.10.2025

P3lWhttps://resh.edu.ru/subject/5/11/

21

DOMOpHOIOTHYECKUE U
CpaBHUTEIBHO-
MOP(}OJIOTHIECKUE METOIBI
W3YUYCHHUSI SBOJTFOIINN

17.10.2025

POWhttps://resh.edu.ru/subject/5/11/

22

MonekynsapHo-
TECHETHUUYECKUE,
OMOXUMHUYECKUE U
MaTeMaTU4YECKUE METOIbI
U3Y4YEHUS IBOJIOLNN

21.10.2025

P3Whttps://resh.edu.ru/subject/5/11/

23

OO111e 3aKOHOMEPHOCTH
IBOJFOLIUU

22.10.2025

P3Whttps://resh.edu.ru/subject/5/11/

24

A)lal'ITI/IBHaH paauanus.

24.10.2025

P3Whttps://resh.edu.ru/subject/5/11/




HepaBHOMepHOCTB TEMIIOB
9BOJIIOLIUU

25

Hayunbie runoressl
MPOUCXOKACHUS KU3HU HA
3emiie

05.11.2025

P3lWhttps://resh.edu.ru/subject/5/11/

26

I[OHay‘-IHI)IG MMpEaACTaBJICHUA
0 3apOKACHUU KU3HU

07.11.2025

P3lLhttps://resh.edu.ru/subject/5/11/

27

OCHOBHBIE ATaIBI
HEOPraHWYECKOM IBOIOLIMHU

11.11.2025

P3LLhttps://resh.edu.ru/subject/5/11/

28

['unotessl 3apoxaeHus
KU3HU

12.11.2025

P3LWLhttps://resh.edu.ru/subject/5/11/

29

Hctopus 3emnn u MeToabl €€
nusyuenus. Jlaboparopnas
paborta «3ydyeHue u
OTIMCAHHE UCKOTIAeMbIX
OCTaTKOB JJPEBHUX
OpPraHU3MOB»

0.5

14.11.2025

P3LWhttps://resh.edu.ru/subject/5/11/

30

HaganpHpie 3Tans
OpFaHquCKOﬁ 9BOJIFOIINH

18.11.2025

P3LWhttps://resh.edu.ru/subject/5/11/

31

DBOJIIOLUS DYKapHOT

19.11.2025

P3LWhttps://resh.edu.ru/subject/5/11/

32

OCHOBHBIE ATaIlbl IBOJIIOLUH
PacTUTENILHOTO MUPA.
IIpakTuyeckas pabora
«M3yuenue ocoOeHHOCTEH
CTPOEHUS paCTEHUI pa3HbIX
OTJIETIOB)»

0.5

21.11.2025

P3LWhttps://resh.edu.ru/subject/5/11/

33

OCHOBHBIE ATaIlbI 9BOJIIOLIMH
JKUBOTHOT'O MHUpa

25.11.2025

P3LWhttps://resh.edu.ru/subject/5/11/




34

OBOJIIOLMS )KUBOTHBIX.
[IpakTuyeckas pabora
«M3ydenune ocoOeHHOCTEH
CTPOCHHSI TO3BOHOYHBIX
YKHBOTHBIX)»

0.5

26.11.2025

P3WWhttps://resh.edu.ru/subject/5/11/

35

Passurne xu3Hu Ha 3emie
10 3paM | IepuoiamMm

28.11.2025

P3lWhttps://resh.edu.ru/subject/5/11/

36

MaccoBble BEIMUPaHUS —
9KOJIOTMYECKHUE KPU3HUCHI
IPOILIIOrO

02.12.2025

P3lWhttps://resh.edu.ru/subject/5/11/

37

CoBpeMeHHBII
9KOJIOTHYECKHUI KPU3HUC, ET0
0COOEHHOCTH

03.12.2025

P3lWhttps://resh.edu.ru/subject/5/11/

38

CoBpeMeHHas cucrema
OpraHMYeCcKOro MHUpa

05.12.2025

P3lWhttps://resh.edu.ru/subject/5/11/

39

OcCHOBHBIE CUCTEMATUYECKHE
IPYIIBI OPraHU3MOB

09.12.2025

P3lWhttps://resh.edu.ru/subject/5/11/

40

AHTpOIIOJIOTHSI — HayKa O
Yelli0BEKe

10.12.2025

POWhttps://resh.edu.ru/subject/5/11/

41

Pa3BuTue npenacraBieHuit o
MIPOUCXOXKICHUHU YEIIOBEKA

12.12.2025

POWhttps://resh.edu.ru/subject/5/11/

42

MecTo uenoBeKa B CUCTEME
OpPraHU4ecKOTO MHpA.
JlaGopaTtopHas pabota
«M3ydenune ocoOeHHOCTEH
CTPOEHHS CKeJleTa YelloBeKa,
CBSI3aHHBIX C
TPSIMOXO0KICHUEM»

0.5

16.12.2025

P3Ol https://resh.edu.ru/subject/5/11/




43

JIBroKyIye cuiibl
AHTPOIIOTEHE3a

17.12.2025

P3LWWhttps://resh.edu.ru/subject/5/11/

44

CooTHonIcHNE
OHOJIOTUYECKUX H
COLIMANBHBIX (PAKTOPOB B
aHTPOTIOTEHE3e

19.12.2025

P3WWhttps://resh.edu.ru/subject/5/11/

45

OCHOBHBIE CTaIUA
aHTPOTIOTeHe3a

23.12.2025

P3lWhttps://resh.edu.ru/subject/5/11/

46

Tlaneorenerrka u
aJIEOreHOMHUKA

24.12.2025

P3lWhttps://resh.edu.ru/subject/5/111/

47

DBOJIONHS COBPEMEHHOTO
YeloBeKa

26.12.2025

P3lWhttps://resh.edu.ru/subject/5/11/

48

UYenoseueckue packl.
[IpakTuueckas padota
«M3yueHne 3K0JI0THYEeCKUX
aJanTalyil 4YeJIoBEKay

0.5

30.12.2025

P3lWhttps://resh.edu.ru/subject/5/11/

49

MexIuCIUIIIIMHAPHbIE
METO/Ibl AHTPOTIOJIOTHH

13.01.2026

POWhttps://resh.edu.ru/subject/5/11/

50

3aposkJieHUE U pa3BUTHE
9KOJIOT U

14.01.2026

POWhttps://resh.edu.ru/subject/5/11/

51

MeTob! 3KOJIOTHH.
JlaGopaTtopHas pabota
«M3ydenune MeTo10B
IKOJIOTUIECKUX
HCCIIEI0BaHUID)

0.5

16.01.2026

P3Whttps://resh.edu.ru/subject/5/11/

52

3HaueHUE DKOJOTHUSCKUX
3HAHMUH 1714 YeI0BEeKa

20.01.2026

P3Whttps://resh.edu.ru/subject/5/11/

53

Okonornyeckue pakTopsl

21.01.2026

P3Whttps://resh.edu.ru/subject/5/11/




54

AbGunotnueckue GakTopsl.
CBeT Kak 3KOJIOTHYECKHU I
¢daxrop. JlabopaTopHas
pabota «BrisiBeHUE
MIPHUCIIOCOOICHMIA
OPraHU3MOB K BIIUSTHHIO
CBETa»

0.5

23.01.2026

P3lWhttps://resh.edu.ru/subject/5/11/

55

AOGuoTtuyeckue (HakTopsl.
Temmeparypa kax
9KOJIOTUYECKHUH (paKTop.
JlabopaTtopHnasi pabota
«Brp1siBICHUE
MPUCTIOCOOTIEHUH
OpPraHMU3MOB K BIUSHHUIO
TEMIEPaTypbI»

0.5

27.01.2026

P3LLhttps://resh.edu.ru/subject/5/11/

56

AOGuoTtndeckue (HakTopsl.
BnaxxHocTh Kak
9KOJIOTHYECKU (hakTop.
JlaGopaTtopHnas pabota
«AHaTOMHUYECKHE
O0COOCHHOCTH pacTEHU U3
Pa3HBIX MECT OOUTAHUS

0.5

28.01.2026

P3LWhttps://resh.edu.ru/subject/5/11/

57

Cpensl oOuTaHus
OpraHu3MOB

30.01.2026

P3LWhttps://resh.edu.ru/subject/5/11/

58

buonornueckue PUTMBI

03.02.2026

P3LWhttps://resh.edu.ru/subject/5/11/

59

XKuznenusie GopMel
OpraHU3MOB

04.02.2026

P3lWhttps://resh.edu.ru/subject/5/11/

60

buoTtnueckue pakropsl

06.02.2026

P3lWhttps://resh.edu.ru/subject/5/11/

61

3HaycHe OMOTUYECKUX

10.02.2026

P3lWhttps://resh.edu.ru/subject/5/11/




B3aUMOJACUCTBUN I
CYILECTBOBaHUSI OPraHU3MOB
B cpejie oOuTaHus

62

DKOJOTUYECKUE
XapaKTEPUCTHKH TIOMYJISIIUN

11.02.2026

P3WWhttps://resh.edu.ru/subject/5/11/

63

OcHOBHBIE TTIOKa3aTeIIN
HOHYJUIIII/II/IZ YHUCJICHHOCTD,
MJIOTHOCTh, BO3PACTHAS U
MOJIOBasi CTPYKTYypa

13.02.2026

P3lWhttps://resh.edu.ru/subject/5/11/

64

OcHOBHEBIE TIOKa3aTeIn
MOIYJISIIIAN: POXKIAEMOCTB,
MPUPOCT, TEMIT POCTA,
CMepTHOCTB, MI/IFpaHI/II/I

17.02.2026

P3lWhttps://resh.edu.ru/subject/5/11/

65

DKOJIOThYECKasi CTPYKTypa
MOMYJISIIII

18.02.2026

P3lWhttps://resh.edu.ru/subject/5/11/

66

JluHamuKa HOMyJsUU U e€
perynanus

20.02.2026

P3lWhttps://resh.edu.ru/subject/5/11/

67

KpuBsie pocta uncieHHoCTH
nonynsiuu. Kpusbie
BBIKMBaHUS

24.02.2026

POWhttps://resh.edu.ru/subject/5/11/

68

DKoJoruveckasi HUIa BUA.
JlaGopaTtopHas pabota
«[IpucniocobneHust cemsH
pacTeHuil K pacCceICHUIO

0.5

25.02.2026

P3Whttps://resh.edu.ru/subject/5/11/

69

Bun xak cucrema nonyssnun

27.02.2026

P3Ol https://resh.edu.ru/subject/5/11/

70

3aKOHOMepHOCTI/I HNOBCACHUSA
n MI/IFpaHI/Iﬁ JKNBOTHBIX

03.03.2026

P3Whttps://resh.edu.ru/subject/5/11/

71

Co00111eCTBO OPraHu3MOB —

04.03.2026

P3Whttps://resh.edu.ru/subject/5/11/




OUOLIEHO3

72

DKocucreMa Kak OTKpbITas
cucrema

06.03.2026

P3lWhttps://resh.edu.ru/subject/5/11/

73

Kpyrosoport BemiecTs u
IIOTOK SHEPTUU B SKOCHUCTEME

10.03.2026

P3lWhttps://resh.edu.ru/subject/5/11/

74

OCHOBHBIE TTOKA3aTETH
3KOCUCTEMBI

11.03.2026

P3LLhttps://resh.edu.ru/subject/5/11/

75

DKOJIOTHYECKUE TTUPAMUIBI

13.03.2026

P3LWLhttps://resh.edu.ru/subject/5/11/

76

N3menenust cooOIecTs —
CYKIIECCHH

17.03.2026

P3LWhttps://resh.edu.ru/subject/5/11/

77

[IpupoHbIE S5KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOPEHN U
OKEaHOB

18.03.2026

P3LWLhttps://resh.edu.ru/subject/5/11/

78

[IpupoHbIE SKOCUCTEMBI.
DKOCHUCTEMBI TYH/Ip, JIECOB,
CTEIEeM, MyCThIHb

20.03.2026

P3LWhttps://resh.edu.ru/subject/5/11/

79

AHTpOTIOT€HHbIE
9KOCHCTEMBbI

31.03.2026

P3LWhttps://resh.edu.ru/subject/5/11/

80

Yp0603KOCHCTEMBL.
[IpakTtuyeckas padora
«M3ydenue u onucaHue
ypOOIKOCHUCTEMBI»

0.5

01.04.2026

P3LWhttps://resh.edu.ru/subject/5/11/

81

3aKOHOMEPHOCTH
(hopMHpOBaHHSI OCHOBHBIX
B3auMMOJICUCTBUI
OPraHu3MOB B SKOCUCTEMAX

03.04.2026

P3LWhttps://resh.edu.ru/subject/5/11/

82

MexaHn3MBI BO3AE€HCTBUA

07.04.2026

P3lWhttps://resh.edu.ru/subject/5/11/




3arpsI3HEHUN PA3HBIX TUIIOB
Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM,
MONYJISITUOHHOM U
9KOCUCTEMHOM YPOBHSIX

buocdepa —

83 oOmerianeTapHas 000JI04YKa 08.04.2026 | P3llhttps://resh.edu.ru/subject/5/11/
3emin
VYuenne B. 1. Bepranckoro

84 pHaa 10.042026 | P3Lilhttps://resh.edu.ru/subject/5/11/
o buocdepe
3aKOHOMEPHOCTH

85 P 14.04.2026 | P3LlWhttps://resh.edu.ru/subject/5/11
CyIIIeCTBOBaHUs OMOchepbl
KpyrosopoTts! BeniecTs u

86 PYroBop m 15.04.2026 | P3LlWhttps://resh.edu.ru/subject/5/11/
OHMOTEOXUMHUYECKHUE [TUKIIbBI
30HanBHOCTH OHMOCHhEPHI.

87 bep 17.04.2026 | P3lWhttps://resh.edu.ru/subject/5/11/
OcHOBHBIE OMOMBI CYIITH

88 YcroitunBoCcTh OMOChHEpHI 21.04.2026 | P3lhttps://resh.edu.ru/subject/5/11/
DKOIOTHYECKUE KPU3UCEL U

89 p 22.04.2026 | P3lWhttps://resh.edu.ru/subject/5/11/
WX TIPUYHHBI
BosnelicTBue yegoBeka Ha

90 A 24.04.2026 | P3Whttps://resh.edu.ru/subject/5/11/
ouochepy
AHTpOIIOr€HHOE
BO3JIeliCTBHE Ha

91 A . . 28.04.2026 | P3Whttps://resh.edu.ru/subject/5/11/
pacTUTEIbHBIN M )KUBOTHBIN
MUD

92 OxpaHa npupo bl 29.04.2026 | P3Whttps://resh.edu.ru/subject/5/11/
OCHOBHBIE IIPUHIIUIIBI

93 pHt 06.05.2026 | P3LlWhttps://resh.edu.ru/subject/5/11/

YCTOI‘/’ILII/IBOFO Pa3BUTHA




YeJI0BEYECTBA U ITPUPO/IbI

94

PanmonansHoe
MIPUPOIOTIOIIL30BAHHE U
COXpaHEHHE OMOJIOTUIECKOTO
pa3zHooOpa3us 3emiu

08.05.2026

P3WWhttps://resh.edu.ru/subject/5/11/

95

O06o0mIeHne 1Mo Teme
«MuKpO3BOJIIOLUS U €€
pe3ynbTaThD»

12.05.2026

P3lWhttps://resh.edu.ru/subject/5/11/

96

O06001enue mo Teme
«MaxkposBoJironus 1 e€
pE3yabTaThI»

13.05.2026

P3lWhttps://resh.edu.ru/subject/5/11

97

O6001menue mo Teme
«IIpoucxoxaenue u
pa3BUTHE KU3HU Ha 3eMIIe»

15.05.2026

P3lWhttps://resh.edu.ru/subject/5/11/

98

O00011IEHNE IO TEME
«IIpoucxoxaeHue yenaoBeka
— QHTPOTIOTEHE3)»

19.05.2026

P3lWhttps://resh.edu.ru/subject/5/11/

99

O0o001IeHne 1o TeEMe
«DKOJIOTHSI — HayKa O
B3aMMOOTHOIIEHHUAX
OpPraHU3MOB»

20.05.2026

POWhttps://resh.edu.ru/subject/5/11/

100

O060011IEHNE IO TEME
«Opranusmsl 1 cpeaa
oOuTaHus»

22.05.2026

P3Whttps://resh.edu.ru/subject/5/11/

101

O06o00611eHnEe 1O TeMe
«OKOJIOTHSI BUJIOB U
MOIYJIALIAN»

102

O00011IEHNE IO TEME




«buocdepa — rnmodanpHas
9KOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

102

7.5







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OGPA3OBAHMUS

Kox
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHO NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopmMupoBaHHOCT 3HAHUW O MECTE W POJHM OWOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopmHupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHUH 3aKOHOB MIPUPOJIBI U
pelIeHU KU3HEHHO BAXKHBIX COIMATBHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEeJIOBEYECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palMoHaIBHOTO PUPOIOIIOIB30BaHUS, B POPMUPOBAHUM [IEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOEKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenune cucremMol 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKUX HCCIICOBAHHSIX JKHUBBIX
00BEKTOB W DJKOCHCTeM (OMHCaHWe, W3MEPEHHE, TPOBEICHUE
HaONIOZCHUIT); CIOCOOaMH BBISIBIICHHUS M OIICHKH aHTPOIIOTEHHBIX
U3MEHEHUI B MPUPO/IE.

YMeHHe BBIABUTATh THIOTE3bI, MPOBEPATh MX IKCICPUMEHTAIBHBIMU
cpenctBamu, GOPMYIHpPYS I€db HUCCIICIOBAaHUS, aHAJIU3HPOBATH
MOJTYYCHHBIC PE3YJIbTATHI U JIeJaTh BHIBOJIBI.

BrisiBeHHME 3aBHCHMOCTH MEXKIY HCCICAYEeMBbIMH BEIMYMHAMM,
00BSICHEHHUE TIOJIYYCHHBIX PE3YJIbTaTOB U (POPMYTUPOBAHHE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUYHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHHne BialeTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIue OWOJOTMYECKUE TEPMUHBI WU TIOHSATHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TOMYJSAIHS, SKOCHCTEMA,
OuotieHo3, Ouocdepa; MeTaboOIM3M, TOMEOCTa3, KICTOYHBIA WMMYHHUTET,
OuvocuHTe3 Oenka, OWOIOJIMMEPBI, JUCKPETHOCTh, CAMOPETYJISLKS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBEHHOCTb, M3MEHYHUBOCT,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHUE);

Ouonoruueckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHTera II.
Opnux, .M. MeuyHnkoBa, XpoMOCOMHasi T€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsiiieBoro cxoacrBa K. bapa, sBosornuonHas

TCOpHUA . I[apBI/IHa, CHUHTCTHYCCKAd TCEOpUA SBOJIIOLUUH, TCOPHUIL




antponoreHeza Y. Jlapsuna; Teopus Ouoreonenoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOMKIACHUS
KyIbTYpHbIX pacreHud, yuenue A.H. CesepuoBa o0 Imyrix H
HaIpaBJIeHUsAX 3BoJoIMH, yauenue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us IMOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus mpusHakoB ['. Mennens;
CLICTUIEHHOTO HACJENIO0BaHUS IPU3HAKOB M HApPYLIEHUS CLEIUICHUS
resoB T. Moprana; roMOJOrMYECKHX pSIOB B HACIEACTBEHHOU
n3MeHunBoct H.M. BaBwiioBa; reHermueckoro pasHoBecHus JIx.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. boapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIMIBI (YUCTOTHI FaMET, KOMILJIEMEHTaApPHOCTH);

npaBuwia (MuHuMyMa FO. JIubuxa, 5K010rM4ecKod MUpaMubl YHCEN,
O1OMaccChl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBuuHOTO OyipoHa J[k.

Xomnneitaa, mukpochep C. Doxkca, pudozuma T. Uek)

Ymenune peiiaTb IOUWCKOBBIC Ouojoruyeckue 3aaa4u; BbIABIATH
IPUYNHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYyEMBIMU
OHOJIOTMYECKUMU 06’BeKTaMI/I, mpouoeccaMm W ABJIICHUAMU, OCIIATH
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH ITIOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh TI'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JI9 PAa3HBIX THIIOB
HacCJICJOBaHUA IPHU3HAKOB Yy OPraHuM3MOB, COCTAaBJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHUs, ITUIICBBIC CeTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(YHKIUSMU: OpPraHOMIOB, KJICTOK pa3HBIX TKaHEH, OpraHamMu W
CHCTEMaMH OpPraHOB y pACTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIIECTB; ATAllaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; dTallaMi AIMOPHOHAILHOTO Pa3BUTHS; TEHOTUIIOM
u  (denorurnoM, QeHoTunmoM U pakTopaMH CpeIbl OOMTaHUS;
nporeccaMy  ABOJIIOIMK, JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PA3JIMYHBIX 3KOCUCTEM U TMPHCIOCOOJICHUSIMU K HUM

OpraHnu3MOB

YMeHue BbIIENATh CYIECTBEHHbIEC TPU3HAKU:

CTPOEHHMS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPUOT; OJTHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
ouochepsl; CTPOCHHMS OPraHoB W CHUCTEM OPraHOB pacTeHHI,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACITEIbHOCTH, TPOTEKAOIINX

B OpraHu3smax paCTCHHﬁ, JKHBOTHBIX M 4YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB  (MeTabonusMm), HHpoOpMamMM U
MpeBpaIleHus] YHEPTrUH, OpOKEHHUs, aBTOTPOPHOTO U TeTepOTPOPHOTrO
TUINOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeroreHesa, AMOpHOTEHE3a, IOCTAIMOPHOHAIBLHOTO  Pa3BUTHA,
Pa3MHOXKEHHSI, HHUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
B3aWMOJICHCTBUSI TE€HOB, TIETEpPO3HCa; JEHUCTBUM HMCKYCCTBEHHOIO
oTOopa, CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIICTO
€CTeCTBEHHOTO OTOOpa; aJJIONAaTPUYECKOTO H  CHMIATPHYECKOTO
BHUJI000pa30BaHusl; BIUSHUS ABMKYIIMX CHJI SBOJIIOLMU Ha TeHO(MOH]T
MOTYJISIIUH; TIPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K cpefe OOHWTaHus,
YepeoBaHMs HAINPaBICHUH OSBOJIIOLWH; KPYrOBOpPOTa BEIIECTB U

IIOTOKA SHEPIur B SKOCHUCTEMAX

ChopmMupoBaHHOCTh YMEHHMSI BBIAEIATh CYIIECTBEHHbIE IPU3HAKU
BUPYCOB, KIIETOK IIPOKAPUOT M DYKApUOT, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U MPEBPALICHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYEeCKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
OOpBOBI 32 CyIIeCTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOTCHHBIX U3MEHEHHH B SKOCHCTEMAax
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUHU B

ouocdepe

VYmenune HCIIOJIB30BATb COOTBCTCTBYIOIIIUE APT'YMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUKO W CHUMBOJIMKY JUJIA OO0Ka3aTC/IbCTBA
poACTBa OPraHU3MOB PA3HBIX CHUCTEMATUYCCKHUX I'PYIII, B3aNMMOCBA3U
OpraHusMoB H CpCabl O6I/IT8.HI/15I; CAMHCTBA YCJIIOBCUCCKUX pacC,
HCO6XOI[I/IMOCTI/I 3A0PpOBOIO 06pa3a JKU3HH, COXPAHCHUA pa3Hoo6pa3I/m
BUJOB MU DJDKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

YmMmenue KPpUTHYCECKHU OLICHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTHYECKOTO
COJACPpKaHUA, UHTCPIPECTHUPOBATH ITUUYCCKUC ACIICKTBI COBPCEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOrI/II/I;
paccMaTpruBaThb ri00abHBIE 9KOJOTUYCCKHUC HpO6HeMBI
COBPEMCHHOCTH, (l)OpMI/IpOBaTB IO OTHOIICHHWIO K HHUM CO6CTBeHHy10

ITO3HIIHUIO




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbBIX HA EI'D
1O BUOJIOT'UHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomorusa xak HayKa. JKuBnle cucTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OHWOJOTHST — KOMIUICKCHAsT Hayka. bHOJOrHMYeckne HAyKd W
u3ydaemble UMHU TpoOsiembl. DyHIaMEHTaNIbHBIC, MPUKIAIHBIE U TOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne OWONOTUH B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, cszanHbie ¢ Ouonorueit. 3HadyeHUE OUOJIOTHUU B
MPAKTUYECKOW JCSITEIIbHOCTA YeNOBEKAa: MEIUIIMHE, CEJIbCKOM XO3SICTBE,

MIPOMBIILIJIEHHOCTH, OXPaHEe ITPUPO b

1.2

Kusble cuctembl Kak npeaMmer uzydeHus: Ouosiornu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHUUYECKOTO COCTaBa, MUCKPETHOCTh M IEIOCTHOCTh, CIIO)KHOCTh U
YIOPSI0YCHHOCTh CTPYKTYBHI, OTKPBITOCT, caMOOpraHu3anus,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BHUTHE.

YpoBHM OpraHu3anuul >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBINA, TKaAaHEBbIM,
OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUOBOM, AKOCUCTEMHBIN
(6buoreonieHoTHueckuii), OuocdepHsid. I[Iporeccel, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TpPU3HAKH >KMBOTO. JKu3HB Kak ¢opma CyIIeCTBOBaHHS

MaTepuu

1.3

Metonsl Ouosormyeckoit Hayku. Habmionenwe, wusMepeHue, SKCIEPUMEHT,
cucremarusanus, MertaaHanus. [loHsTue o 3aBUCUMONW U  HE3aBHUCUMOU
nepemenHoil. [TnanupoBanue sxcnepuMenTa. [loctaHoBka U mpoBepka TUIIOTES.
HyneBas runore3a. Ilonsitue BBIOOpKM U €€ JOCTOBEpHOCTb. Pa3bpoc B
Ouonornuyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TOJYYEHHBIX pPE3YIbTaTOB.
[IpyunHBI HCKaXKEHUS PE3yNbTaTOB AKCHepuMeHTa. [IoHATHE CTaTUCTHYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpyKTypHO-()yHKIMOHAJIbHAS €IMHMLA XKUBOTO. MCTOpHUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hlneiinen, P. BupxoB). OCHOBHBIE MOJI0XKEHNSI COBPEMEHHON KJIETOYHOW TEOPHH.
MeToap! MOJEKYIIPHON M KJIETOYHON OMOJIOTMH: MUKPOCKOTIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUEHBIX aTOMOB, muddepeHnnanbHoe

I_ICHTpI/I(I)yrI/IpOBaHI/Ie, KYJIbTUBHUPOBAHHUC KIICTOK

2.2

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPOdJIEMEHTHI. Bona u

ee POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCTUC B CTPYKTYPUPOBAHUU KIICTKH,




TETUIOPEryasii. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTMYECKas pPOJb.
PoJib KaTHOHOB ¥ AHMOHOB B KJIETKE.

buonornyeckue monumepsl. benku. AMUHOKHCIOTHBIH COCTaB  OEIKOB.
CtpykTypsl OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka, TeNTHAHAs
CBA3b. BTOpuuHas, TpeTuyHas, 4YETBEpTUYHAs CTPYKTYypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapuipl, AMcaxapuibl, OJUTrOCaXxapuabl U IOJIHCAXapUIbL.
OOwmuit mymaH cTpoeHuss U (PU3NKO-XMMHMUYECKHME CBOWCTBA  YIJIE€BOJIOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuael. T'uapodunbHo-ruapodoOHbie cBoiicTBa. Kiaccudukanus nunuaos.
Tpurmuuepuapl, ¢ochonunuasl, BockH, cTepouabl. buonormueckue GyHKIUN
munuaoB. OOIHMe CBOWCTBa OMOJIOTMUECKUX MEMOpPaH — TEKY4YECTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hykneunosbie xucinotel. JIHK w PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneotuast. [Mpunmun xkomrmmementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JHK — nBoiinas cnupanb. MectoHaxoxaenue u ouonorndeckue ¢pynkmun JTHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne ™onekyiasl AT®. Makpospruueckue cBsi3u B MoJiekyne ATO.
buonornueckune ¢pynkiuu AT®. BoccTaHOBIECHHBIC TIEPEHOCYHKH, WX (HYHKITUU B
kietke. CekBenupoBanue JHK.

CtpykTypHass OHOJNOTHS: OHOXUMUYECKHE W OHO(PU3NYECKHE HCCICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPhl OMOMOJIEKY

2.3

Tunel  KiIeTok: JyKapuoTH4ecKas M  mpokapuotuyeckas. CTpPyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoTHYECKOW KiIeTKH. KieTouHass cTeHka OakTepwil M apXeu.
Oco0OeHHOCTH CTPOEHHUS TeTepoTpOPHON K aBTOTPOGHONU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIICHO3AX.

Crpoenue u (GyHKIMOHUPOBAHUE SyKapUOTHYECKOW kieTku. [lmasmarmyeckas
MeMOpaHa (Tuazmanemma). CTpykTypa mazMaTudeckoid MeMmOpanbl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTUYeCKyld MeMmOpaHy: macCUBHBIM  (quddysus,
obneruénnas auddysus), akTUBHbIA (MEPBUYHBIA W BTOPUYHBIM AKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. Pabora HaTpuii-KanneBoro
Hacoca. DHJOIMTO3: MHHOIUTO3, (aronuto3. Dk3ouuTo3. KineTouyHas cTeHKa.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pACTeHH, rpuOOB.

Huronnasma. Ilutozomp. IuTockener. JIBwkeHue nuroruiasmbl. OpraHou il
kineTku. OmHoMeMOpaHHBIE OPraHOWIbl KIETKU: JHIOIUIa3MAaTUYECKas CeTh
(BIIC), anmapat ['onbmKkH, TU30COMBI, UX CTpOeHHE U (QYHKIUU. B3anmMocBs3b
OJIHOMEMOpAHHBIX OpPraHOUIOB KJIeTKH. CTpOEHHE TPaHyISIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbix OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkuii




(arpanymsipHBINA) SHAOIUIA3MATHYECKUH peTHKyiayM. CekpeTopHas (QyHKUIUSA
annapara [onpmku. TpaHcnopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOM/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoenrne u (QyHKIMM MUTOXOHIPUN W TulacTHA. llepBUYHBIE, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHABl  (POTOCHHTE3UPYIOUIUX  JDYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranouzpl kiaerku CrpoeHue U (QYHKUUMM HeMeMOpaHHBIX
OpraHoMJIOB KJIEeTKH. Pubocombl. MukpodunameHTsl. MpllieyHblEe KIETKH.
MuxkpotpyOouku. Krerounslii nenrp. CrpoeHHe U JBWKEHHUE JKIYTHKOB U
pecaruek. MukpoTpy0oukH nuToIuiasmsl. LleHTpuoss.

SAnpo. ObGonouka smpa, XpOMaTHH, KapHOIUIa3Mma, SIAPBIIIKH, UX CTPOCHHE U
¢byHkuun. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacHOJIOKEHUE
XpoMocoM B uHTep(hazHoM sifpe. beiaku xpoMaTrnHa — TUCTOHBI.

Knerounbsie BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)

24

AcCUMMITALIAS U JUCCUMHJISIIIUSL — JBE CTOPOHBI MeTabosm3ma. Turbl oOMeHa
BEIIECTB: aBTOTPOGHBIM MU TEeTepoTpOo(dHBINH. YdyacTue KUCIOpoja B OOMEHHBIX
mporeccax. JHepreTuueckoe obOecrnedueHne KieTku: mnpepamenne ATD B
oO0MeHHBIX Tmporieccax. DepMEHTAaTHBHBIM XapaKTep peakiuil KJIETOYHOTO
Metabonu3Ma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUSI.
KodepmenTsl. Otnrunst pepMEHTOB OT HEOPraHMUECKHX KaTalin3aTopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (epMEHTATHBHBIX
peakiuii OT pa3IMyHbIX (PaKTOPOB.

[lepBuuHbIi CUHTE3 OpraHMYECKHX BellecTB B KieTke. PotocuHTe3. Pomb
xJioporiactoB B mpoiecce ¢orocuHTe3a. CBeroBas u TeMHOBas (asbl.
[IponyktuBHOCTH (oTOCHHTE3a. BiusiHME pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMmocunres. PazHooOpasue opraHn3MOB-XeMOCHUHTETUKOB: HUTPUPHUIHPYIOIINE
OakTepuu, >kene300aKTepuH, cepoOAKTepuu, BOJAOPOIHbIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

Ana’poOHble opraHusMbl. Buasl Oposkenus. IIpoaykTel OpoxeHUS U HX
UCTIOJIb30BAHUE YEJOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YaUTENU O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmMena. [loAroToBUTENHHBIN
stamn. [ UKoan3 — OECKUCIOPOTHOE PACIIEIIEHHUE TIIFOKO3bI.

buonoruueckoe OkuCIeHHE, WIM KIETOYHOE JbixaHue. Pojib MUTOXOHApPUN B
npoiieccax OMOJOTUYECKOTO OKHUCIICHUS. Huknuueckue peaKluu.

OxucnutensHoe (ochopunuposanue. [IpeumymiecTsa a’poOHOro myTH oOMeHa




BEIIECTB Nepes aHa3POOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu MarpuuHoro cuHtesa. lIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MaTpPUYHOTO CHHTEe3a. Peanu3arus HacneACTBeHHON nHpopmarun. [ eHeTnuecKkuit
KOoJ, ero cpoucrBa. Tpanckpumuusa — Marpuusblid cuHTe3 PHK. IIpnHnmmns:
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIJIEIbHOCTb, ACHMMETPUYHOCTb.
Tpancnsmus u e€ srambl. Yyactue tpancnoptHeix PHK B OGmocunTtese Oernka.
VYcnoBust OmocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Pons pubocom B
OnocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuus akTHUBHOCTH T'€HOB Y
npokapuoT. ['unore3a omepona (. XKaxob, XK. Mano). Perymsauust oOMeHHBIX
nporeccoB B kieTke. Kilerounslii romeocras.

Bupycbl — HeksetouHble (opMbl KM3HM M OOnMuratHele napasuthl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycusie 3a0oneBanus denoBeka, *)UBOTHBIX, pacteHuid. CIIN/, COVID-19,

COMaJIbHbIC U MCAUITNUHCKUEC HpO6J’I€MBI

2.6

Knerounwrit mwkn, ero mepuoabl u  perymsimus. Watepdaza wu  MuTOS3.
Oco0eHHOCTH TPOIIECCOB, MpOTEKaMUX B MHTepdaze. [loaroTroBka KIETKH K
nenennto.  [IpecuHTeTnyeckuii  (MMOCTMUTOTHUYECKHI), CHHTETHYCCKUH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) TIEpUO Bl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — permkanus. Ilpunumnsr permukanuun  JIHK:
KOMILJIEMEHTApHOCTh, IMOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPaLIEIbHOCTb.
Mexanusm perukanuu JJHK. Xpomocombr. Ctpoenune xpomocoM. Tenomepsl u
TeJaoMepa3a. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTwi. J(UIjaowmHbli u
rariouaHbll  Habopbl XpoMocoM. ['omonorumunsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Jlenenue xinetku — MuTo3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX MPOLIECCHI
Tunel mMuto3a. Kapuokunes u nurokunes. buonorumueckoe 3HaueHHe MHTO3a.
Perymsmus MmutoTryeckoro nukia kiaetku. [Iporpammupyemast kiierounas ruoenb
— arforTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMHKA

OpFaHI/ISM Kak OMOJI0oruyecKkas cCUcTeMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKIJICTOYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYash BETeTaTUBHOE) U
noyioBoe. Buasl  0ecronoro  pa3sMHOXKEHHs: IOYKOBAHHWE, CHOPYIISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. IlonoBbie kieTku, win ramersl. Meio3. Ctaauu meno3sa.

[ToBenenue xpomocom B Meitoze. Kpoccunrosep. buonoruueckuii cmbicn mMeiiosa




U IIOJIOBOTIO Iporecca. Melo3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe passutue. l'ameroreHe3 y XuBOTHBIX. lloyioBBIE JKeie3bl.
OOpa3oBaHnue W pa3BUTHE TOJOBBIX KJIeTOK. CrepMaroreHe3 W OOTEHEs.
Crpoenue mnoJjoBbIX KiIE€TOK. OIUIOJOTBOpPEHHE U AMOPHUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIOCOOBI OTIJIIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WummBunyansHOe pa3BuTuEe OpraHu3moB (oHroreHes3). Craauu >smMOpHOreHesa
KUBOTHBIX (Ha npumepe Jarymku). Jpoonenue. Tunsl apobnenus. OcoObeHHOCTH
NpoOJIeHNsT MJIEKONUTAIOMIMX. 3apOJbIIIEBbIE JIUCTKU (TacTpyisuus). 3akiajaka
OpraHoB M TKAaHEW W3 3apOJBIIIEBbIX JHUCTKOB. B3auMHOE BIHMSHUE 4YacTed
pa3BHUBAIOIIErOCs 3apojpiiia (IMOpHOHANBHAST WHAYKIMS). 3akiajka TUlaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEpPApXUUYECKHX B3aUMOJEWCTBUII T'€HOB.
Brnusaue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpyKaroen
Cpenpl.

Poct u pa3zsurtue xuBoTHbIX. [locTamMOpuonanbHbil nepuoa. [Ipsmoe u Henmpsimoe
pazButue. PasButne ¢ meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHoJOrMyeckoe 3HaueHHWE MPSIMOIO M HENPSAMOro pPAa3BUTHS, HX
pacnpocTpaHeHue B mpupoae. Tumbl pocta XKUBOTHBIX. DaKTOPHI peryiasiuuu
pocTta >KMBOTHBIX M 4yesnoBeka. CTaauud TOCTIMOPHMOHANIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4enoBeka. [lepruoipl oHTOreHe3a YenoBeKa.

PasmHoxkenne wu pasButHe pacteHuid. ['ameroputr u crnopodur. Meiioz B
KU3HEHHOM IMKie pacteHui. OOpa3oBaHWe cmop B Tpolecce Meko3sa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOHHOE OIJIOJJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

Pa3sBUTUC CCMCHU. MexaHH3MBI PEryIdnuu OHTOICHE3A Y paCTeHI/Iﬁ " JKUBOTHBIX

3.2

HCTOpI/IH CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
reHeTHYECKHE IIOHATHS M CHUMBOJIBI. ['OoMOJIOTHMYHEIE XpOMOCOMBI, AJUICJIIbHBIC
T'CHBI, AaJIbTCPHATUBHBIC IIPU3HAKHU, HOMHHaHTHBIﬁ n peHeCCI/IBHBIfI IIPpHU3HAK,
roMo3urora, rerepo3urora, 4YucTad JINHHA, FI/I6pI/II[BI, I'CHOTHUII, (beHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FH6pH,HOHOFquCKHﬁ, HHTOHOFHHCCKHﬁ,

MOJICKYJISIPHO -IeHEeTHYSCKHI

33

Monorubpuanoe ckpemmuBanue. [lepBblii 3akoH MeHaens — 3aK0H eAMHO00pa3us
rubpusoB mepBoro mnokosieHus. I[IpaBuno nomMuHupoBaHus. Bropoit 3akoH
MeHngenss — 3akoH pacllelUieHHs Npu3HakoB. LluTtonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ noTe3a YuCTOThI TaMeT.

AHanusupyrolee ckpemuBaHue. [IpoMexyTouHbIl XapakTep HaciaeA0BaHUs.
Pacuiennenue npu3HakoB NpU HETIOJTHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. TpeTwilt 3akoH MeHIenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IIPpU3HAKOB. I_[I/ITOJ'IOF NYCCKHEC OCHOBBI ,I[I/IFI/I6pI/I,Z[HOFO




CKpEILIMBaHMUS.
CueruieHHoe HacnenoBaHue npuszHakoB. PabGotet T. Moprana. CuerieHHOe
HACJIEIOBAaHUE TE€HOB, HAPYLICHHE CUEIUICHUS MEXAY TIeHaMH. XpOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHH3M OIPEACIICHHs IoJa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHbII M reTeporaMeTHbiil noJi. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HacnenoBaHue MNpHU3HAKOB, CIEIUVIEHHBIX C
IIOJIOM.

I'enotun kak wenmoctHas cucrema. llnedoTponusi — MHOKECTBEHHOE NIEUCTBUE
reda. MHOXeCTBEHHBIN auienn3M. BzamMoaeicTBHe HeaIeIbHBIX T'€HOB.

KommnnemenrapHocts. Onucras. [lomumepus
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BsaumoneiicTBre reHoTuna u cpesl mpu popmMupoBaHuu ¢peHotumna. izMeHunBoCTb
npru3HaKoB. KauecTBEeHHbIE M KOJIMYECTBEHHbIE MpPHU3HAKU. Buapl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs U HACJIEICTBEHHASI.

MomudukanmonHas ~ M3MEeH4YMBOCTh.  Pomb  cpempl B (opMHpOBaHHU
Mo upHKaMOHHONM n3MeHunBocTH. Hopma peakiinu npusHaka. BapranuoHHbIi psij
n BapuanuoHHas kpuBas (B. HWoranmncen). CpoiictBa MOAM(HUKALMOHHON
U3MEHYUBOCTH.

I'enoTunmueckas n3MeHUNBOCTh. CBOMCTBA FCHOTHITMYECKON M3MEHUMBOCTH. Bubl
TEHOTUINYECKON N3MEHUYMBOCTU: KOMOMHATHBHAS, MyTAL[IOHHASI.

KoMOnnaTtiBHAsT W3MEHUMBOCTh. Melo3 U TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POIb KOMOMHATUBHOW M3MEHUMBOCTU B CO3/1aHUU
TEHETUUECKOr0 Pa3HOOOpa3ys B Ipesiesiax 0HOIro BU/IA.

MyrannoHHas U3MEHUYMBOCTb. Byl MyTanuii: reHHbIe, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE M HHAYLMPOBAHHBIC MYyTallMU. SlIEpHBIE M LUTOIUIA3MAaTHUUYECKUE
Myrauud. CoMaTu4ecKue U MoJ0Bble MyTauyy. [ IpuunHbl BOSHUKHOBEHUS MYTaLUH.
MyrareHsl M HX BIMSAHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO
nporecca. 3aKOH TOMOJIOTMYECKHX PSJIOB B HacsieAcTBeHHON n3Menunsoctu (H.M.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHh U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas M[porpaMMa MCCIEJOBAaHUS T'€HOMA
yenoBeka. MeTroAbpl  HM3y4eHUsT T[EHETUKH  4YeJIOBEKa: I'eHEeaJlOrM4YecKui,
OJIM3HELIOBLIH, LATOTEHETUUECKUH, MOIYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpeMeHHOE OIIpeEIICHUE T'€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHMCJIE C IOMOLIBIO
[11IP-anamu3a. HacnencrBenHble  3a00j€BaHMS  4ejdoBeKa. [ eHHBIE W
XPOMOCOMHBIE 0ose3Hn YyeJoBeKa. bone3nu C HacJieACTBEHHOM
MPEeAPACIONIOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW T'€HETUKU B MPEJAOTBPAILEHUN

U JICUCHUH T'€HETHUECKHUX 3a001eBaHmi YenoBeKa. CTBOJIOBEIC KIETKH




3.6

JlomecTuKanus v ceneKIus. 3apoxkKIeHUE CeeKIUU U AoMecTukanuu. Yuenue H.U.
BaBuioBa 0 1meHTpax MPOUCXOXACHUS W MHOTO0Opa3ws KYJIbTYPHBIX PACTEHHIA.
Ponb cenexumu B co3qaHuM COPTOB pacCTeHUM M MOpOJ KUBOTHBIX. CopT, Mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJOB B HACIIEACTBEHHOM u3MeHumBoctu H.M.
BapusoBa, ero 3nauenue st CEJICKIIMOHHON paOOTHI.

Metoapl ceneKMOHHOW paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
VH]IUBU Yy JIbHBIM. Jrarmsl KOMOWHAIIMOHHON CCJICKIIMH. UcnreiTanue
IpOU3BOJUTENIEH MO MOTOMCTBY. OTOOp IO TE€HOTHUIy C IOMOUIBIO OLIEHKHU
(eHoTHIa TOTOMCTBA M OTOOP 0 TeHOTHUITy ¢ ToMoIbto aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJ CEJIEKIIMOHHOM paboThl. PamuaninoHHbIil u
XUMUYECKUA MYTareHe3 KaK WMCTOYHUK MYTalluid y KYyJbTYPHBIX (opMm
opranu3moB. Mcrmonp30BaHWE€ TEHOMHOTO PENAKTHPOBAaHUS M METOJOB
pexomOuHanTHEIX JIHK 17151 momydyenust ucxoiHOro Matepuana Jyist CeJIeKIuu.
[Tomydenne monmmionaoB. BHyTpuBHMmoBas rubpumm3amys. bIM3KOpoaACTBEHHOE
CKpelmBanue, Wi WHOpuauHT. HeposcTBeHHOE CKpelMBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumnbl. Mcnons3oBaHue retepos3uca B cenekiuu. OtnanéHHas
rubpumanus. [Ipeomonenne Oecrioauss MEXBHIOBBIX THOPHIOB. JlocTikeHHs

CEJICKIINY PAaCTeHUI U AKUBOTHBIX

3.7

OOBEeKTHI, UCIIONB3YEMbIE B OMOTEXHOJIOTUH, — KJICTOUYHbIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHMU3MbI, HMX  XapakTepucTUKa. TpaaulMOHHAas  OWOTEXHOJOTHS:
xjieboneuyeHue,  MOJIyueHHEe  KUCIOMOJIOYHBIX  TMPOAYKTOB,  BUHOJEIHE.
Muxkpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKHX TEXHOJIOTHH.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT M  BHUTaMHHOB.  VIcKyccTBeHHOe
OIJIOJIOTBOpEHUE. PEeKOHCTpYKIUS SHMIEKIEeTOK U KJIOHMPOBAHWE >KHUBOTHBIX.
MeTo/ TpaHCIUTaHTAIMU SJEp KIETOK.

XpoMocoMHass M TeHHas WHXeHepus. VICKycCcTBEHHBIM CHHTE3 TeHa U
KoHCcTpyupoBanue pexkomOuMHaHTHBIX JIHK. JlocTwkeHuss W IMEepCHEKTHBBI
XpOMOCOMHOM W TEHHOW WHXEHepuH. MenunuHckue OUOTEXHOJOTHH.

Hcnonbn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OpPraHn4cCKoro Mmmupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHnu3smMoB. COBpCMeHHaH CHUCTCMaA
OpraHnu4eCcKkoro Mwupa. HpI/IHI_II/IHBI I(J'IaCCI/I(l)I/IKaI_II/II/I OpraHnu3MOB. OcHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHHU3MOB.

OcoOeHHOCTH CTPOCHUA N KUSHCACATCIBHOCTU OJHOKJICTOYHLIX OPTaHHU3MOB.
BaKTepI/II/I, apxeu, OOAHOKIICTOYHBIC I‘pI/I6BI, OJHOKJICTOYHBIC BOAOPOCIH, APYIrUC
ITPOTHUCTHI. Kononunansabie OpraHU3MBlI. I[BI/I)KGHI/IG OJHOKJICTOYHBIX OPTraHU3MOB:
aMéGOI/I,Z[HOC, KTYTUKOBOEC, pCCHUYHOC. 3aII_II/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OJHOKJICTOYHBIX OPraHu3MOB. Takcucel




4.2

MHorokieTouHble pacTeHus. B3anMoCBsI3b yacTeld MHOTOKJIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CUCTEMBbI OPraHOB MHOTOKJIETOYHOTO opranusma. Opranusm
Kak enumHoe wenoe. Tkanum pacteHuid. TuIbl  pacTUTENBHBIX  TKAHEM:
oOpa3zoBaTesibHasi, TOKPOBHAsl, MPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKas.

OcobenHocTH cTpoeHUs, PYHKIIUN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTCHHMA

4.3

BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHUH. OYHKIIMU OPraHoOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomeHnne BOABI, YIVIEKMCIIONO Tra3a W MHUHEPAIBHBIX BELIECTB
pactenusimMu. [[pixanue pactenuil. Auddysus ra3oB uepe3 MoBEPXHOCTb KIETKH.
TpancnoptHeie cuctembl pacTeHuil. Boigenenwe y pacrenuid. 3ammra y
MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpenctBa macCUBHOM M XMMHMUYECKOH
3auThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsuus y OpraHu3MOB. Pa3qpa)kmMocTe M perynsuus y

MHOTOKJICTOYHBIX paCTeHHfI. PoctoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOUHBIE  JKHMBOTHBIE. B3aMMOCBSI3p  dacTeli  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eguHoe 1enoe. ['omeocrtas. TkaHM )KMBOTHBIX M Ye€lIOBEKa. THUIIbI
JKUBOTHBIX TKaHEW: SIUTENHaTIbHAsA, COCIWHUTENIbHASA, MbIIICYHAsl, HEpBHas.
OcobGeHHocTH cTpoeHUs, (GYHKIIMA W PACHOJIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YEJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB JKUBOTHBIX. DYHKIIUU OPraHOB U CHCTEM OPraHOB.
Onopa Tena opranu3moB. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli 1 BHYTpeHHUN ckesneT. CTpOCHWE W THUIIbl COCTUHECHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [lutanue >xuBOTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JlpIxaHue xuBoTHbIX. KokHoe npixanue. XKabepHoe u
AEroYHOE JIbIXaHue.

JIpIXaHu€e IO3BOHOYHBIX >KMBOTHBIX. OBOJIOLUHMOHHOE YCIOKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KXUBOTHBIX. J[pIXaTelbHas cUcTeMa 4eloBeKa. MexaHu3M
BEHTWISIIMKM JIETKUX Yy MNTUL U MIEKOMUTAIOMMX. TpaHCIOPT BEUIECTB Y
opranu3MoB. TpaHCHOPT BemIeCTB Yy KUBOTHbIX. KpoBeHOcHas cucremMa u eé
opranbl.  KpoBeHOCHass  cucremMa  NO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KPOBOOOpAIIeHHs.. DBOJIIOIIMOHHBIC ~ YCIOKHEHHsS] CTPOEHHUS KPOBEHOCHOI
CHUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BblneneHue y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTuTesbHble Bakyoiau. Opransl BelieneHus. CBs3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIIEIUTENBHOM cHUCTEMaMu. BplieneHne y N03BOHOYHBIX
JKUBOTHBIX. 3alIuTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lokpoBBI U uX

MIPpOU3BOJHBIC.




PaznpaxuMOCTh U peryisinus y OpraHu3MoB. Pa3ipaxuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchl. Pa3npaXUMOCTh U pEryisuuss y MHOTOKIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u peiekTopHas peryisiius Y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHras cuctema u e€ otaesnsl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CHCTEMBI y )KHBOTHBIX.

PazpaboTka anroputmMoB u mporpamm Uit 3(PQPEeKTHBHON (PYHKIMOHAIBEHON
AQHHOTAllUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB, MeTab0JIOMOB

MHKPOOPIraHU3MOB, PACTEHHM, dKUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310pOBbE

5.1

Opransl ¥ cucTeMbl OPraHoB uyenoBeka. OTAesnbl TOJIOBHOTO MO3Tra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexkropHas nayra. be3ycioBHble U yCIOBHbBIE
pednexcol. ['ymopanbHas perymsiuust M SHIOKPUHHAs CHCTEMa JKUBOTHBIX M
yenoseka. JKene3sl SHIOKPUHHON CUCTEMBI U MX TOPMOHBI. J[efiCTBME TOPMOHOB.
B3aumocBsa3p HepBHON W SHIAOKpUHHON cucteM. [unoTtamamo-runoduzapHas

cucrema. Peduiekc u pedrekropHas ayra. besyciaoBHbie u yciioBHBIE pedaeKChl

5.2

3amuTta opranuzma oT Oosie3Heil. IMMmyHHas cuctema denmoBeka. KieTouHbIN u
TyMOpaJIbHBIA HMMMYHHUTET. BpoXaEHHBIN, NpuOOpeTéHHBIN crenuduaecKuit
UMMYHUTET. Teopuss KJIOHaIbHO-CENEKTUBHOTO wmMMyHuTera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocnanutenbHble OTBETHI OpraHu3mMoB. Pouib

BpPOKJIEHHOTO HMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHUil
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KpoBenocnast cuctema u e€ opranbl. Cepiie, KpOBEHOCHBIE COCYIBl U KpPOBb.

Kpyru xpoBooOpamienus. Pabota cepana u e€ perymsus
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Jpixanue uyenoseka. [{uddy3us razoB uepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cuctema 4yenoBeka. JIpixaTenmpHas TMOBEPXHOCTb. Perymsmusi  IbIXaHus.

JlpixaTenbHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTCIILbHOI'O TpaKTa.
HI/IH_[eBapI/ITCJ'ILHLIe KCJIC3BI. BHYTpI/IHOJ'IOCTHOG n BHYTPHUKIICTOYHOC

IMUIICBApCHUC

5.6

[TokpoBel M wux mnpousBoaHbie. Opranbl BbigeneHus. [louku. CtpoeHue u
¢byaknronupoanue Hegpona. OunbTpanus, cekperus 1 00paTHOEe BCaChIBaHUE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6p830B8.HI/IC MOYH Yy 4YCJIOBCKa

5.7

I[BI/I)KeHI/Ie YyeJIoBeKa: MblieuHas cucteMa. CKeIeTHBIE MBIIIIBI U1 HX pa60Ta.

CTpOGHI/Ie W TUIBI COEIMHEHUS KOCTEH

Teopmi ABOIIOLMHU. Pa3BuTHE KU3HU HA 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHA 4. I[apBI/IHa. HpeZ[HOCLIJ'IKI/I BO3HUKHOBCHU S

AapBUHH3MA. Kuznup n Hay4dHas ACATCIIbHOCTD 4. I[apBI/IHa.




JIBuoxymue cuiibl 3BoJouuu BUIoB 1o Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh
pa3sMHOXEHHsSI OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, OoOprba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIM U MCKYCCTBEHHBIH 0TOOD).

Odopmienue cuaTeTHuecko Teopun 3Boiroruu (CTD). HedttpanpHas Teopus
sBosonnd. COBpEMEHHAasl 3BOJIIOIIMOHHAST OUOJIOTHS. 3HAYCHHE SBOJIIOIIMOHHON

Teopur B POPMUPOBAHUHN €CTECTBCHHO-HAYYHOU KAPTHHBI MUPA

6.2

[Honmynsinust kak »yieMeHTapHas enuHuua 3BoOLMH. COBpPEMEHHBIE METOJIbI
OIICHKM T'E€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl nomyiasuuid. M3menenue
reHooHza MOMYISIMKM Kak 3JEMEHTApHOE 3BOJIOLUOHHOE SIBICHHME. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (PakTOphl  (ABWKYIIME CHUJIBI) JBOJIONMUA. MyTannoHHBINA
npouecc. KomOuHaTtuBHas u3MeHUMBOCTb. [Jlpeilp reHoB — ciyvaiiHble
HEHANPaBJICHHbIE M3MEHEHUS 4YacToT ajulened B momyiasiusax. Oddext
OCHOBATEJIS. Murpanuum. N3omsus MO YJISALIAN: reorpaguyeckas
(pocTpaHcTBEeHHAs ), OMoJIoTHYecKas (PernpoyKTHBHAS).

EctectBennsiii  oTOOp — HampaBmsiomuii - gaxtop aBosouud.  Dopmbl
€CTECTBEHHOT0  0TOOpa: JABIKYIIUH, CTAaOMIM3UPYIOLIUH, Pa3pbIBAIOLINI
(mu3pyntuBHBIN). [TooBo# 0TOOD.

[IpucniocobneHHOCT,  OpPraHM3MOB  Kak  pe3yiabTaT  MHMKPOIBOJIIOLIMH.
Bo3nukHOBeHHE  TpHCHOCOONICHM Yy  opraHu3mMoB.  Apomopdo3bl U
uauoagantanuu. [Ipumepsl npucnocobieHnid y opranu3mMoB. OTHOCHUTEIHLHOCTh
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u cTpykrypa. BumooOpasoBaHue Kak —pe3yabTaT
MUKpO3BOJtONUU. M3omsumus — kitoueBoil ¢aktop BupooOpazoBanusa. Ilytu u
CrocoObI BHI000pa30BaHMS: aJUIONIaTPUYECKOE (reorpaduueckoe),
cuMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMIUIOMIU3aIus,
rubpuanzays). JJIMTenbHOCTh 3BOTIOIUOHHBIX ITPOLIECCOB.

Mexanu3mbl GopMHUpPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp sBosonMoHHON OMoJIOTHH B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHUS
O6unopa3zHooOpaszus. MHUKpPOIBOIIOLKS U KOABOJIOLMS IMAPA3UTOB U UX XO3S5EB.
MexaHnu3mbl GOPMHUPOBAHUS YCTONYUBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHObI

Cc Hell

6.3

Metonpl n3ydeHHs MakpolBoJirouuu. [laneoHTosmornueckue MeTonpl M3y4EHHS
sBosroruu. [lepexoanbie popMel U GUIIOTEHETUYECKUE PSIIbI OPTaHU3MOB.
Bbuoreorpaduueckue meroap! nzydeHus sBostonun. CpaBHeHue (Gaopsl U payHbl
MaTEepUKOB M OCTPOBOB. buoreorpapudeckue odnactu 3emnu. Buas-sHieMuKku u
PEJHKTBHI.

3M6pI/IOJ'IOFI/IquKI/Ie n CpaBHI/ITeJ'IBHO—MOp(I)OHOl"I/ILIeCKI/IC MCTOABI H3YUYCHHA




OBOJIFOIINH. I'eneTndeckue MexXaHHU3MEI OBOJIOIMHU OHTOI'CHE3a MW IOABJICHUA
3BOJIFOIITMOHHBIX HOBIICCTB. I'omonoruunsie )51 AHAJIOTUYHBIC OpTraHbI.
PygumenTtapHele  opransl M araBu3Mbl.  MOJIEKYJSIDHO-T€HETUYECKHUE,
OMOXUMHUYECKUE u MaTeMaTU4YCCKUEC METOAbI N3Y4YCHUA OBOJIFOIIHNHU.
T'omosoruyueie reHul. COBpCMCHHBIG MCTOAbI ITOCTPOCHUSA q)HJIOFGHeTI/ILIGCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu 1 3BOJIFOIIHUA T'CHOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBWia) SBOJOLMUA. HeoOpaTUMOCTh 3BOJIIOIUH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB IBOJIIOIIUU

6.4

Hayunbple rumoTe3pl NpPOMCXOXKIACHUS KU3HUM Ha 3emie. AOuOreHes u
naHcnepMus. JloHaydHbIe NMPEACTAaBICHUS O 3apOKICHUH KU3HU (KPEAlMOHU3M).
['MnoTe3a MOCTOSIHHOTO caMO03apOXkAEHUS JKU3HU U €€ ONPOBEP)KEHUE ONBbITAMU
®. Pemu, JI. Cnamwranmanum, JI. Tlactepa. IlpoucxokaeHue XU3HU |
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckod sBosrounu. [lmaHerapHas (reosiornyeckas)
IBOMIONMS. XHUMHYecKass »5BOJIOUMA. AOWOTeHHBI CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumiepa u I'. HOpu. OOpa3zoBanue
nojuMepoB 3 MoHoMepoB. KoanepBartHas runore3a A.M. Omapuna, rumnoresa
nepBuuHoTro OynmboHa Jk. XosmeliHa, reHetwdeckas rumoteza . Mémnepa.
Pu6oszumer (T. Yek) m runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emiin u meronpl €€ u3ydeHus. VIckomaemble OpraHuyecKHe OCTaTKHU.
I'eoxpononorust u e€ Meronpl. OTHOCHUTENbHAS M a0COIIOTHAs T'€OXPOHOJIOTHSL
['eoxpoHosornyeckas mKaia: 0Hbl, 3pbl, IEPUO/IbI, STOXU.

HavanbHble 3Tanel opranndeckoil 3Boarouud. [losiBIeHne M 3BOJIIOLMS MEPBBIX
KJIETOK. OBosonus Merabonu3Ma. BoO3HHKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOTIIIEHKU KaK aHAJIOT MEepBhIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoOThl U 3yKapHOTBHI.

[IpoucxoxaeHue sSykapuoT (cUMOHOTreHe3). DBOJIOLHMOHHOE MPOUCXOXKIACHUE
BUpPYyCOB. IIpoucxokaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BoO3HUMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE J3Tallbl 3BOJIONUHM BBICHIMX pacTeHud. OCHOBHBIE apoOMOP(O3bI
pacteHuii. Bbixonx pacrenuii Ha cymy. I[losBieHue CHOpOBBIX pPacTeHUR U
3aBoeBaHne uMu cymu. CemenHble pacreHus. lIpoucxoskieHue IBETKOBBIX
pacTeHUN.

OcCHOBHBIE 3Tambl HBOJIONMHM SKUBOTHOTO Mupa. OcHOBHBIE apoMopdo3bl
KUBOTHBIX. BeHnackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBrie XOproBBIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS T03BOHOYHBIX.

IIpoucxoxnenne ampubmii 1 pentmwmii. IIporcxoxaeHne MIEKOMUTAOUINX U




ntun. [IpuHnun kmodyeBoro apomopgosa. OcBoeHue OeCrO3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMH CYILH.

Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U NEepHOJaM: apXeil, IpoTepo30H, Majaeo3oHu,
Me30301, KaifHO30#. OOmas XapakTepuCTHKa KIUMaTa W TeOJOTHYECKHX
npoueccoB. [losiBIeHne 1 paclBET XapaKTEPHBIX OPraHU3MOB. YTi1eo0pa3oBaHue:
€ro YCIIOBHSI U BJIHMSIHUE HA Ta30BbIA cOCTaB aTMOCc(hepshl.

MaccoBble BBIMHUpaHHUsST — 3KOJOTMYECKHE KpHU3ucChl mpouwioro. Ilpuumnsl u
CJIEICTBUSL MacCOBBIX BbIMUpaHUN. COBpPEMEHHBIN IKOJIOTMUECKUN KpPU3HC, €ro

0COOEHHOCTH

6.5

Pazgensr w 3amaum  anTpomosnioruu. Metonel antpomnosiorun. (CTaHOBIEHHE
MPEACTABICHUHN O MPOUCXOKACHUH UeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
Cxo/CcTBO 4YelloBeKa C XKUBOTHBIMH. CHCTEMaTHUECKOE TOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIBHO-
MOpP(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (U3HOIIOTO-OMOXUMUYECKHE,
noBesieHYeckre. OTINYHUS YeIOBEKa OT JKUBOTHBIX. [IpSIMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra M BTOPOIl CUTHAJIBHOM
CHUCTEMBI.

JBwxymue cwibl ((GakTopbl) aHTPOIOTeHe3a: OHOJOTHYECKHE, COIMAIbHBIC.
CooTHolIeHHEe OMOJOTMYECKUX U COLUATbHBIX (DAKTOPOB B AaHTPOTIOTEHESE.
OCHOBHBIE CTaIUM AHTPOTIOT€HE3A. ABCTPATIONUTEKN — IBYHOTHE MIPEIKH JIFOJEH.
YenoBek  ymenblil, TepBble  HM3rOTOBJEHUS  opyAuil  Tpyaa. Yenoek
MPSMOXOJISAIIMA W TIEPBBIA BBIXOJ JIOACH 3a mpenensl Adpuku. YenoBek
reiienbOeprekuii — oOIuMN MpeloK HeaHAEePTAIbCKOIO YelOBEKa U YelIOBeKa
pazymHoro. YenoBek HeaHIEPTaIbCKUW KaK BHUJ JIIOJEH XOJIOJAHOTO KJMMaTa.
YenoBeKk pa3yMHBI COBPEMEHHOIO THIMA, JCHHCOBCKHII YEIOBEK, OCBOCHHE
KOHTHUHEHTOB 3a mpenenamMu AQpuku.

DBOJIIOLUS COBPEMEHHOI0 uejoBeKka. EcTecTBeHHBI OTOOP B MOMYNALUAX
yenoBeka. MyTalMoHHBINA mpouecc U nomuMmopdusMm. [lomynsaunoHHbIe BOJHBL,
npeiid reHoB, Murpanusa U «3PpQeKT ocHOBATENS» B MOMYISIIHUIX COBPEMEHHOTO
YeloBeKa.

Yenoseueckue pacel. llonsatue o pace. bonbiime pacel:  eBponeouHas
(eBpasmiickasi), aBcTpajo-HerpoujHas  (PKBaTOpUAlbHAs),  MOHIOJOHIHAS
(a3maTcko-aMepuKaHCKasi). Bpemss U myTH pacceleHus 4YeloBeKa IO IUIaHeTe.
EnunctBo  uenoBeueckux pac. HaydyHas  HeECOCTOSTEIBHOCTh  pacH3Ma.
[IpucnocobneHHOCTh, YeNnoBeKa K pa3HbIM YCIOBHUSAM OKPYXKArOIIEH Cpebl.
Bnusnue reorpadudeckoii cpensl W aApeiida reHoB Ha Mopdosorui U

(I)I/I3I/IOJ'IOFI/IIO YCJIOBCKa

OKOCHUCTEMEI U MMpUCymue UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTUMH HAyKaMU.
Meroast skosnoruu. IlosieBble HaOMIOACHUS. ODKCIEPUMEHTHI B HKOJIOTHU:
OpUpPOJHBIE W JlabopaTopHble. MoOJenupoBaHHe B OSKOJOTUH. MOHUTOPHHT

OKpYXaIoIel cpeibl: TOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (GakTopsl M 3aKOHOMEPHOCTHM WX aedcTBus. Knaccmpukarms
9KOJIOTUYECKUX (pakTopoB: abuoTWyeckue, OWOTHYECKHE, aAHTPOIOTCHHBIE.
OOme 3aKOHOMEpPHOCTH JCUCTBHUS JKoJormyeckux (akropo. [IpaBuio
muaumyma (K. Ilnpenrens, 0. JIu6ux). TosiepaHTHOCTh. DBPUOMOHTHBIC U
CT€HOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopsl. CBET Kak sKOJIOrHYECKui QakTop. JleficTBue pa3HbIX
YYaCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIIbI
pacTeHMii M JKMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHrHajbHas pojib CBETA.
DoTONEepHOAN3M.

Temnepatypa kak dkojorumdeckuii dakrop. JlelicTBue TeMmieparypel Ha
opraHu3msl. [IoHKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak oakojoruueckuil  Qakrop. IlpucmnocoGienuss pacreHuil K
noJyiepXaHuto BoaHoro OanmaHca. Knaccuukauust pacTeHU MO OTHOLIEHUIO K
Boie. [Ipucnoco6neHns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHMMA.

Cpensl oOuTaHMsl OpPraHM3MOB: BOJHAs, HA3eMHO-BO3MAYyILLIHAs, I1OYBEHHas,
rilyOMHHAs  IOAINOYBEHHAs, BHYTpUOpPraHu3MeHHas. DOU3NKO-XUMHUYECKHUE
0COOEHHOCTH cpell oOuTaHus OpraHu3MoB. [IpucmocoOyieHHs OpraHu3MOB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue purmel. BHemnue u BHyrpeHHHE pUTMbL. CyTOUYHbIE M TOJUYHBIE
putMbl. [IpHCcrIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIOBUMH
AKHU3HU.

JKuznennsie dopmbl opranu3moB. [loHsarue o >xu3HeHHOH (dopme. Ku3HEHHBIE
(GopMBl pacTeHMii: JepeBbs, KyCTapHUKH, KYyCTApHUYKH, MHOTOJICTHHE TPaBBI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI XKUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a3poO0MOHTBI. OCOOEHHOCTH CTPOEHHSI U 00pa3a KHU3HHU.

buotnueckue ¢axtopsl. Buabl OMOTHYECKMX B3aMMOACHUCTBHUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (Gopuueckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJAEHCTBHM JUIS CYLIECTBOBAaHUS OPraHU3MOB B cpenie

oOuTaHUS. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKIIFOYCHU

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKHU TOITYJIALUHA. HOHYHSII_[I/IH Kak OHOJOTHYECKas

cucrema. Posb HEOAHOPOIHOCTH cpelibl, GU3NUECKUX OapbepoB U 0COOEHHOCTEH




O6uooTUM BHJIOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI HOITYJISIIHA.
OcHOBHbBIE TIOKa3aTeJIM MOIMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas U
[I0JI0Basi  CTPYKTYpPa, PpOXKAAEMOCTb, IIPUPOCT, TEMII pOCTa, CMEPTHOCTD,
MHUTpaLMs.

DKoJjioryyeckasl CTpykrypa mnomyiasuuu. OIeHKa YHCIEHHOCTH MOIYJISIUH.
JluHaMuKa nomyisiquu U €€ peryisauus. bHOTMYeCKM NMOTEHUMaNl MOIYJIALMH.
MopenupoBanne AuHamMuKu —nonyiasauud.  KpuBble  pocra  4HMCIEHHOCTH
nonynsauund. KpuBsle BbDKMBaHUA. Perymnsuus 4YUCIEHHOCTH IONIYJISALUNA: POJIb
(akTOpoB, 3aBUCALUIMX M HE 3aBUCAIIUX OT IUIOTHOCTU. OKOJIOTUYECKUE
cTpateruu BUJOB (r- 1 K-cTparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MuoromepHas
MoJzenb dKkonormyeckod HumK Jx.M. XatumHcoHa. Pa3zMepsl »KOIOrm4eckoin
Huwu. [loTeHnuanpHas U peann3oBaHHas HULIH.

Bun kak cucrema nomynsiuumii. Apeanibl BHAOB. Buabl M HMX KU3HEHHBIE
CTpaTernu.  3aKOHOMEPHOCTH  IOBEACHUS W MUTPAlUd  KUBOTHBIX.

brnonornueckme MHBa3zNH YYXXCPOOHBIX BUJI0B

7.4

CooOmiectBa opranu3moB. buoreno3 u ero crpykrypa. CBsizu Mexay
opraHm3MamMu B OHOIIEHO3e. DKOCHCTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B HDKOCHCTEME: MPOAYLICHTHI,
KOHCYMEHTHI, penyueHTthl. Tpodudeckue ypoBHH. Tpoduueckue nenu U ceTu.
AOGunoTtnyeckue 010ku skocucteM. [louBbl M Wbl B 3KOCHCTeMax. KpyroBopor
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHCTeMbl. buomacca u mpoayKius. DKOJIOTUYECKUE
MUPAMUJIBL YKcell, DMOMAacChl U SHEPTUU.

HanpaBnennble 3akOHOMEpHbIE CMEHBI COOOIIecTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCHMM M WX MPUYUHBL. AHTPONOreHHbIE BO3ACUCTBUS Ha
cykueccuu. Kimimakcnoe coobiectBo. buopaznoobpasue u nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[Ipupoansie 3KOocHCTEMBI. AHTPONOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporeHo3. Paznnuns Mexx1y aHTpONOTEHHBIMU U TIPUPOTHBIMU SKOCHCTEMAaMHU.
YpboakocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojickas ¢uopa u
(dayna. CuHaHTponu3anusa ropoackoil gaynsl. buonoruueckoe u xo3sHCTBEHHOE
3Ha4YeHHUE arpo’KOCUCTEM M ypOO3KOCHUCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHMS
OCHOBHBIX B3aMMOJEHCTBUI OPraHU3MOB B DKOCHCTEMAX.

Ilepenoc sHEpruM U BEHMIECTB MEXKTY CMEXHBIMH SKOCUCTEMAMH. Y CTOMUMBOCTD
OpPraHM3MOB, TIOMYJSIIUA U DKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3JICUCTBUN

7.5

buocthepa — oOmennanerapHas o006omo4Yka 3eMiH, TA€ CYIIECTBYET WU




cymiectBoBayiia Jku3Hb. Yuenue B.W. Bepuaackoro o Owmocdepe. Obmactu
6uocdeps u e€ cocran. JKuBoe BemecTBo OHOChEpHI U €ro (PyHKIIHH.
3aKOHOMEPHOCTH cyllecTBoBaHUs Ouocdepsl. OcobeHHoctn Ouochepsl Kak
rI00aTbHOW  dKOCUCTeMBl.  J[MHaAmMW4Yeckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BeliecTB M OHOTCOXMMHYECKHME LUKIbI (yriaepoja, as3ora).
PurmuuHOCTS siBieHMI B Onochepe.

3oHanpHOCTE Onocdeprl. [lorstre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOWMHBIC Jieca, CMEIIAHHBIC M HIMPOKOJHMCTBCHHBIC Jieca, CTCIH, CaBaHHBI,
MYCTBIHM, TPOIMUYECKHE Jieca, BBICOKOTOphs. KimMMaT, pacTHTENbHBIN U
KUBOTHBI MUpP OMOMOB CYIIIH.

Crpykrypa U (QYHKIHMS JKHBBIX CHCTEM, OIICHKa MX PECYPCHOTO MOTEHIMANa M

o6uochepHbIX QyHKUINN

7.6

DKOJIOTHUECKHE KPU3KCHI U UX MpUYMHBI. Bo3nelicTBue denoBeka Ha 6uocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arps3HEHUE BOJHOW CpPEIIbI.
OxpaHa BOoAHBIX pecypcoB. Pa3pymenue nousbl. OXpaHa IMOYBEHHBIX PECYPCOB.
H3mMeHenue knumara.

AHTPOTIOTEHHOE BO3JICHCTBHE HA PACTUTEIbHBIM WM JKMBOTHBIM Mup. OxpaHa
PacTUTENBHOTO M YKMBOTHOTO MHUpA. OCHOBHBIE NPUHLHIBI OXPAHBI IPHUPOIBI.
Kpacupie kaurun. Ocobo oxpansemblie mpupoanbie Ttepputopun (OOIIT).
borannueckue casibl U 300J0THYECKHE MapKH.

OCHOBHBIE TPUHLMUIIBI YCTOWYMBOIO PAa3BUTHsI YEJIIOBEUECTBA U IPUPOJIBI.
PanponanbHOe  mPHUPONONOIB30BAHUE U COXpaHEHHE  OMOJIOrMYECKOTO

pa3zHooOpa3us 3emiu




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Buonorus. buonornueckue cucremsl u npoieccel; 10 kmace. yrayonenHoe o0yuenue. TepemoB
A.B., IlerpocoBa P.A. O0miectBo ¢ orpanuueHHolM oTBeTcTBeHHOCThIO « MO MHEMO3UHA»

* buonorus. buonornueckue cucremsl u npoueccer; 11 knacc. yrinyonennoe ooydenue. TepeMon
A.B., IlerpocoBa P.A. O0miecTBo ¢ orpanuueHHolM oTBeTcTBeHHOCThIO « MOl MHEMO3UHA»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

3JIEKTPOHHBIC OMOIMOTEKU
CIIPaBOYHUKHU

"Pemry EI'D"

Fermata.ru

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

P3lLhttps://resh.edu.ru/subject/5/10/

P3lWLhttps://resh.edu.ru/subject/5/11/
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