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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'apgeii, I'. Mennens, B. U. Bepnanckuii, W. I1. 11aBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIk. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupbie cuctembl Kak mpeaMer usydeHus Ouonoruu. CBOMCTBA KHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3allid >KUBBIX CHUCTEM: MOJEKYJSPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OmochepHsiii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak ¢opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromme xKuBble CUCTEMBI HA PAa3HbIX YPOBHIX OpPraHU3ALUU.

N3yuenue xuBbIx cucteM. Metonbl Ouomornueckod Hayku. HaGmropenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
nmpoBepka rumnote3. HyneBas rumote3a. [loHsTHEe BBIOOPKH M €€ ITOCTOBEPHOCTH.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYUYEHHBIX
pe3ynbraToB. [lprumHbBl uUCKaxkeHHWs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «buomorndeckue
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  OOOpyJdOBaHME  JJISI  TPOBEACHUS
HaOJI0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

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

Meronbl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AU]depeHIralIbHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHass MUkpockonusi. 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 MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«Mcropus pa3BUTUS METOA0B MUKPOCKOIIUW.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KIETOK.

IIpakTuyeckass padora «l3ydeHue METOAOB KJICTOYHOW OHMOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHMaANbHOES IEHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ posib Kak pacTBOpWTENS, pearcHTa, y4acTHe B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOperyasiuui. MuHepalbHble BEIECTBA KIETKH, UX OMOJIOrHYEecKast
pouib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BewiecTBa KIETKU. buonorndeckue mnoaumepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTpYyKTypbl 0eIKOBOM MoiyieKyibl. [lepBuanas
CTpYKTypa Oeika, NeNnTuaHas CBsA3b. BTopuuHas, TpeTWyHas, 4YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonoruueckue Qpynkuun 6enkos. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapu/bl, OJUTOcaxapuibl U NOJUCAXapUIbl.
O6mmii 1aH CcTpoeHus U (U3HKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOJIOB.

Jlununel. ['mapopunsHO-ruapododHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIIOCOOHOCTH 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.

Crpoenne monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuun AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmomuxu, npomeoMuKu.

CrtpykTypHas Ouonorusi: OMoXuMHYecKue U OMOo(U3NUECKUE HCCIEIOBAHUS
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoiiekyl. Mooeruposarue
CcmpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIeKcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

JdeMoHCcTpamuu

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

Huarpammel:  «PacnpeneneHre XUMHYECKHX JJIIEMEHTOB B  HEXUBOU
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MIPUPOIEY.

Tabmuuer u cxembl: «llepuoamdeckass TaOiauIla XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MoOJIeKybl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIb», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHue MOJIeKyl JunuaoB», «HyKIEHHOBBIE KUCIOTHDY,
«Ctpoenue Monexyiabl ATDy.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKumn».

JlaGoparopHass  pabGora  «JccinemoBaHue ~— HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue u QyHKIUM KJIETKH

Tunbel KJIETOK: »JyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pAa30BaHMS KICTKH.



CrtpoeHnue npokapuoTuyeckon kietku. Kiaerounas cteHka OakTepuil u apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapHoOT B OMOLIEHO3aX.

Crtpoenue U (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHUYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NIEPBUYHBIA W BTOPUYHBIN
akTuBHbIM TpaHcnopt). lloaynponunaemocts memOpanbl. Pabotra Hatpwuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (haronutos. Dk3ouuto3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOU CTEHKH pacTeHUM, rpuboB.

Hutomna3zma. [uto3ome. Llutockenet. JIBuxenne nuromiazMbl. OpraHouIbI
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKH: DHJIOIUIa3MaTHYecKas CeTh
(BIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KIeTKU. CTpOoeHHE TPaHYJISPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxos 6 IIIC. Cunre3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHylispHbIN)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkius anmnapata ['onsmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieToK. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKWU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (yHKIIMM MUTOXOHIApUN | mactui. llepBuunsle,
BTOPUYHBIE U  CJIOXKHBIE  IJIACTUABI  (DOTOCHHTE3UPYIOIIUX  DYKAPHOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmuol. MBIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kilemok. MukpoTpybouku. Kierounsrit
ueHtp. CTpoeHME U JABUKEHHE KIYTUKOB M pEeCcHUYEK. MUKPOTpyOOUKHU
nuToria3mel.  LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxkpompyoouxamu. Momopnsie 6enxu.

Anpo. O6osouka sapa, XpOMATUH, KapHoIUIa3Ma, SIPBIILIKH, UX CTPOCHHUE U
bynakiuu. SAnepuerit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTEp(azHOM sape. Iyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
mpancnopm.

Kiterounsle BkntoueHus. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK 3yKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHHWE  pacTUTEIbHOW  KJIeTKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO0opymoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHass pabora «/3yueHHe CTPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOpPAHBI.

JlabopaTopHas paGora «lccienoBanue miasMoiiM3a W JIEIUIa3MOJIM3a B
PaCTUTEIIBHBIX KIICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIJIA3MBl B
PaCTUTEIBHBIX KICTKAX).

Tema 6. O0MeH BelleCTB M NpeBpallieHN e JHEPITUHU B KJIeTKe

ACCUMUIIATINS ¥ TUCCUMIJISAIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPOMHBIM M TETEPOTPOPHBIA. YdacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. OJHEpreThdeckoe oOecrneueHne KIeTku: mnpeBpamenne ATD B
OoOMEHHBIX Tporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBHS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-UHTHUOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYeCKHX BeIIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. Poab XJI0poriacToB B mpoliiecce
dboTocunTe3a. CreroBas U TeMHOBas (pa3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IIpoagykTuBHOCTHh (DOTOCHMHTE3a. BiusHHUE pa3auyHbIX (HAKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHUu3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIIHE OaKTepuu, >Kele300aKTepuu, CepoOaKTEpUH, BOJOPOIHBIE
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbIe opraHm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
MCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pPOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIIH OOJIC3HEH.

AnpoOHBIE OpraHU3MBlI. Otanbl HYHEPTrEeTHYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUY B
mporieccax Ononorndeckoro okucieHus. [{uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunmpoBanue. IHepeus membpanno2o 2epaouenma npomonos. Cumnmes



ATD: paboma npomonnoi AT®-cunmaswl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanumn

Iloptpersr: k. IIpuctiou, K. A. Tumnpsses, C. H. Bunorpanckuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHuE  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTopHass paGora «/3ydeHue (epMEHTATUBHOIO pacCHICIIICHUS
MEPOKCHU/Ia BOJOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHME TIpolleCCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXaHUS.

Tema 7. HacneancrBeHHass uHGOPMALUSA M PeajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuHrtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEAKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHOM uHpopManuu. ['eHeTHUeCKHit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsiius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTese Genka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue amuHokucinor. Pois pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzalus TeHoMa y
OPOKAapUOT M 3YKApHOT. Perynsnus akTUBHOCTH T'€HOB Yy MNpoOKapuoT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). Monekynspnvlie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTounbiii roMmeocTas.

Bupycsl — HekieTounble (OpMBI )KH3HU B 00JUraTHbhIe Tapa3uThl. CTpoeHHe
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a001eBanus yenoBeka, »kMBOTHBIX, pacteHui. CIINJ[, COVID-
19, conmanbHble U MEIUIIMHCKUE TTPOOTIEMBI.

buounpopmamuka: uumeepayus u ananuz o6oavuiux maccugos («bigdata»)
CMPYKMYPHLIX OUOI02UYECKUX 0anHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemole hynxkyuu 6enxkos. Cnocobvl 0ocmasKu 1eKkapcme.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /[. Y. IBanOBCKHIA.

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHueckuil Koa», «Bupyce»,
«bakrepuodarmn».

IIpakTuuyeckas padora «Co3aHne MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounsiii uuki, ero mnepuonbl u perymsuus. HWartepdaza u murTos.
Oco0eHHOCTH TpolIecCcOoB, MpoTeKarmux B HHTep(asze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTaApPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUINAPAIIIENBHOCTD.
Mexanusm perummkauuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HA0Op KIETKH — KapuoTurl. JIUTUIOWAHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

llenenue knetkn — wMuTo3. CTraguv MHTO3a W NIPOUCXOASIIME B HUX

npoiiecchl. Tumbl MuTo3a. KaproknHes u nutokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsuus muToTMdeckoro mukia kieTku. [Iporpammupyemasi KieTodyHas
rudesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJdbHAs TeHOMUKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCcTpanuun

Tabmumel 1 cxembl: «OKU3HEHHBIM UK KIETKH», «Murtosy, «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaTsl: «MHUTO3 B KJIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GQyHKIUM OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUAJTbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOEHHOCTH  CTPOEHUS U JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakrtepun, apxeu, OJHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCTH, ApYrue NpoTUCThl. KonoHUaNbHbIE OPTaHU3MBI.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tumbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIAS, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpPOEHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTENIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUA WU
pacMoJIOKEHHS TKAaHEW B OpraHax >KUBOTHBIX 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 W BHyTpeHHHH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUHU. J[BM)KEHHME MHOTOKJIECTOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlIeuyHas cucreMa. Pednekc. CkelleTHbIE MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIBbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpunosnoctHoe u
BHYTPUKJIIETOUHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUILIEBApUTEIBbHOrO Tpakra. [IumeBapurenbHbie kenes3wl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe nbIxaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabeprnoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMHU JIETKUX Yy NTULl U
MJIEKONIUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHCOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BewmecTB y XUBOTHbIX. KpoBeHocHas cucreMa W €€ OpraHsbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyABbl M KpoBb. Kpyrum KpoBooOpaimieHus. IBOJIIOMHUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryisanus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI pabOThI OPTraHOB BBIJICIICHUS.
CBs3b NOJIOCTH TEJIa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON CHCTEMaMHU. Briienenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue m (hyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii W TUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeacTsa macCUBHOM M XMMUYECKOW 3auThl. DUTOHIUABL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammura opraHu3Mma oT OonesHei. IMMyHHasi cuctema 4yenoBeka. KieTouHb U
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHUTET. Teopus KiIoHalbHO-cenekTuBHOro ummynurera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PazgpaxxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3moB. Takcucel. PazgpaxumMocTe u  perymauus y
pacteHuil. PocToBbIE BEllIECTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENbI TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHble U yCI0BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [ umortanamo-runodusapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuet u cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX pPACTCHUN»,
«CucteMbl OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuii», «KopHeBble cuctembl», «CTpoeHue CTeOIs»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHW JKMBOTHBIX», «CKEJIET YelIOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11eyHas CHUCTEMA,
«BbigenurenbHas cUCTEMa», «DHJIOKpPUHHAs cucTeMa», «CTpPOEHHE MBIIIIBIY,
«IMMyHHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  TATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THUIAPH»,
«Ctpoenue miaHnapumn», «BHyTpeHHee cTpoeHue AO0kKIeBoro uepBsa», «HepBHas
cuctema peioy, «HepBHas cucrema srymkw», «HepBHas — cucrtema
npecMmbikatoruxcsi»,  «HepBaas  cucrema  nrtuny», «HepBHas — cuctema
MIekonurarouux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHMW3MOB, MUKpOIpENnapaTbl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pAaCTeHHUH, repOoapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000opy1I0BaHUE JJIs IEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3YIITHOTO MTUTAHUS PACTCHUH,
pacuierieHus Kpaxmasua u OeJIKOB MOJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKHX, MEXAHU3Ma
JIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlabGoparopHasi pabora «3ydyeHue TKaHEei KUBOTHBIX).

JlaGopaTropHasi padora «3ydeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

@®opMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrioynoe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  0ecrosoro  pa3MHOXEHHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBbie KIeTKW, WM rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ero MecTo B KU3HEHHOM LIMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3oBaHKe U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozene3z — 00Ha U3 21aA8HbIX NPOO.IeM IMOPUOLOSUML.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpuMepe Jarymku). JpoOnenwe. Tumsl  ApoOneHUs.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinus). 3akiiaika OpraHoB M TKaHEH U3 3apObIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICUCTBUI T'€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbublii nepuon. Ilpsimoe wu
HempsiMoe pa3Butue. PaszButue ¢ wmeramopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buojornueckoe 3HauY€HHE MPSIMOrO0 U HEHPSIMOTO



pa3BUTHUSA, UX PACHpPOCTPAHEHUE B MpUpOAE. UMbl pocTa >KUBOTHBIX. DakToOphI
PEryJISIUU POCTa )KUBOTHBIX U YesoBeka. CTaguu nocTaMOpHOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYeCKre MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM [HMKJIe pacteHuil. OOpa3oBaHue CHop B Ipolecce Meio3sa.
lI'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

IToptperst: C. I'. HaBammun, X. [lInemas.

Tabmuupl u cxembl: «BereratmBHOe pasmMHOkeHHE», «Turbl Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHoOxeHue ruapel», «Meio3», «Xpomocomsl», «['amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsamoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro »xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymkun», «/{BoilHOE OIIOOTBOPEHHUE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  KamycTbl», «KuU3HEHHbIH ULHUKI MXa», <OKW3HEHHBIM  LUKI
NANOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTpPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpEenapaTaxy.

IIpakTuyeckasi padora «BpIsiBIIEHHE NPU3HAKOB CXOJACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI».

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

Hctopus craHOBICHUS ¥ pa3BUTHS TEHETUKH Kak Hayku. PaGoter T
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBbI, AJIbTEPHATUBHBIE MNPHU3HAKU, AOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUS, TUOPUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE =~ METOJIbI ~ T€HETUKHU:  TUOPUIOJIOTUYECKUM,  I[UTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHncTpanuun

Iloptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuipl u cxeMbl: «MeToabl TeHETUKNY», «CXEMbI CKpEITUBAHUS.

JlabopaTtopnass pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi rudpUI0B MepBoro nokosieHus. [IpaBuno gomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUleIUIeHUs] NPHU3HAaKoB. LIUToOrMmyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ UmoTe3a YMCTOTHI TaMeT.

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

JuruOpuaHoe ckpenuBanue. Tpetuil 3akoH MeHienst — 3aKOH HE3aBHCUMOT0
HAcJeloBaHWs  Npu3HaKkoB.  lluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
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
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHnli 1oj. | eHeTuyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenocTHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMolencTBHEe HeEaJUIEJIbHBIX T'€HOB.
Komnnementaprocts. OnucTtas. [lonumepusi.

['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». ['€HEeTHYeCKHEe acmeKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxemsl: «IlepBoiif u BTOpo# 3akoHbI Menaens», « Tpetuit 3akoH
Mennens», «AHanu3upyloliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CueryieHHOe HacjeoBaHUWE NPU3HAKOB Yy JApo3oduisly, «['eHeTuka momay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm MOTULBY,
«MHOXECTBEHHBIN ajIennu3M», «B3anMo1eiCTBUE T€HOBY.

OGopynoBaHue: MoOJEAb JJISI JEMOHCTPAllUM 3aKOHOB €IuHOOOpasus
rUOpHUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIL s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOMAEIbL A
JEMOHCTpAallMd CLETUIEHHOTO HAcCJEJOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MHUKpoIipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIMBaHUS Y APO30(PUITBI.

IIpakTnueckas  padora  «M3ydeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHUYUBOCTH

B3aumopeiictBue reHotuna W cpenbl nOpu  GopMmupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACJIEICTBEHHAS U HACJICICTBECHHAS.

MopaudukanuonHas HM3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKAITMOHHON M3MeHUMBOCTH. Hopma peakuum mpusHaka. BapuanmoHHBIHM
psn u BapuanmonHas kpubas (B. Horanncen). CpoiicTBa MoauUKaIIMOHHON
W3MEHYUBOCTH.

['enoTunuueckass n3MEHUYUBOCTh. CBOMCTBA T€HOTUIMMYCCKON M3MEHUYHUBOCTH.
Bupl reHOTUTTHYECKOM H3MEHUYUBOCTH: KOMOWMHATHBHAS, MyTaIllMOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. MeH03 H IOJOBOW TIPOIlleCC — OCHOBA
KOMOWHATHBHOU N3MEHYUBOCTU. POJIb KOMOMHATUBHON U3MEHUYNUBOCTHA B CO3JaHUN
TEHETHYECKOT0 pa3HOo00pa3us B Mmpejiesiax 0JTHOrO BUA.

MyTannoHHass M3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE U  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTaluu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKUX pPSJI0B B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHncTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.

Tabmumer w cxembl:  «Buasl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MCHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3y,
«OnnongoTBopeHuey, «I'eHernueckue 3a00I€BaHNs YeI0BEKa», «BUIbI MyTaIuii».



OO6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIUIIPhl KOMHATHBIX PacTeHH,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuun y Jpo3oduibl (Ha TOTOBBIX
MUKpONpENnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HUCCIEIOBaHUS T€HOMA
yejaoBeKa. MeToabl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'E€HEAIOTMYECKUH,
OJIN3HEIIOBBIN, IUTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemMeHHOe OmpeAeICHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIC
0one3HH 4YenoBeKka. bolle3HM ¢ HAcHeICTBEHHOM MpepacoyioKEeHHOCTHIO.
3HaYeHUEe MEIUIIMHCKOM T'€HETUKHU B MPENOTBPAIICHUH U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [IOHATHE «T€HETUYECKOro rpy3a». DTUYECKUE acClEKThl MCCIEJOBAHUN B
00JIaCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl TMOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
bu3MUEeCKOMY ¥ XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSIM.

JdeMoHCcTpanuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl U3yUEHHs] TCHETUKH
yesoBekay, «I eHerndyeckue 3a0071eBaHuUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOM.

Tema 15. Cetekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIEKIMU U JOMECTUKAIUU.
Yyenne H. WM. BaBunoBa o lleHTpax NpoOUCXOXKIEHUS © MHOrooOpasus
KYJIbTYPHBIX pacTeHuW. Ponp cenexkuuym B CO3JaHUM COPTOB PACTEHHU W TOPOJ
#uBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSJAOB B
HaciaenacTBeHHOM wu3MeHunmBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. MCKycCTBeHHBIM OTOOp: MACCOBBIA U
WHJAUBUIYaIbHBIN. DTarbl KOMOMHAIIMOHHOMN CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP IO TEHOTUITY ¢ TomoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKUMOHHOM  paOoThI.
PannanoHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalUil y KYJbTYPHBIX



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

[lonyuenne ITOJIMIIIONTOB. BryTtpusunosas ruOpUan3aLIHSL.
bnuszkopoacTBEeHHOE — CKpellMBaHWe, WiaM  UMHOpuauHr.  HepoacTtBeHHoOe
CKpelIMBaHue, Wi ayTOpuauHr. l'erepo3uc W ero mnpuuuHbl. Vcmnons3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTEHUH U )KUBOTHBIX. «3enéHas
DesoNoOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKUX pOJIMYed I CO3/aHHUsl  HOBBIX COPTOB U  THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOX03AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YIyuueHUs Cyuecmsyiouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuun

IToptpers: H. U. Basunos, 1. B. Muuypun, I'. /1. Kapneuenxo, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuiel 1 cxembl: «L{eHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSNIOB B HACIEACTBEHHONM M3MEHUYUBOCTH,
«Metoapl cenexkuuny, «OtnanéHHas rudpuauzanus», «MyrareHesy.

JlabopaTopHas padora «/3yyeHue cOpToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAlTHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI M JIOCTHKEHUS CEJICKIMU PACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO35MCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. BuoTexHoJ10rusl U CHHTeTHYeCKAs OMOJI0TUst

OOBbeKThl, UCHOIb3yeMble B OHOTEXHOJOTMM, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanumonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeMEe. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIIOT U BUTAMHUHOB.

CoznlaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIECHANPABIECHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAIOLIUECs B PUPOJIe OMOCUHTETUYECKHE ITYTH.



Knerounas unxeHepus. MeTonbl KyJdbTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3alss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljoOUuAOB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PeKoHCTpyKuus
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIIAHTAUMUU SIEpP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpomMocoMHasi W TeHHas MHXeHepusa. VICKyCCTBEHHBI CHHTE3 Ie€Ha H
koHcTpyupoBanue pexkomouHantHblx JJHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpHHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPHUH.

Menununckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. [TLP-
IUArHocTUKa. MeTaOoJIOMHBIM aHalu3, TEeHOLEHTPUYECKUM aHalu3 MpoTeoMa
YeJloBeKa MJi1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss I pa3pabOTKH
(GyHIaMEHTaTbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHMSI KOMIUIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OoOecredyeHus KOMOWHWUPOBAHHOU
3amuThl OT Bo3OyauTeneid OPBU, ycrtaHoBieHHe MOJIEKYISPHBIX MEXaHHU3MOB
¢ynkmonuposanusi PHK-conepskamnux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCcTpanuun

Tabnuuel u cxembl: «HMcmonb3oBaHWEe MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
pou3BOACTBEY, «KiieTounas unxkeHepus», «I eHHas HHXKEHEPUsI».

JlabopaTopHas pabota «3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCIBIX TPOAYKTOBY.

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

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIIHMOHHBLIX MPeEICTABJICHHH B
onosoruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuiki BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUIIbI 3BOJIIOIMY BUI0B o Y. J[apBuHY (BhICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHUSI OpPraHM3MOB, HACIIEJICTBEHHAs WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTI). 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. [lImansraysen, Ix. Xonnein, /. K.
benses.

Tabmuupr u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«Jlectnuna kuBbBIX cymectB (mo Jlamapky)», «Mexanusm GopmMupoBaHUs
npucnocoOJieHnid y pacTeHui u xKuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapripyta nmyremectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KammycTbl», «I1opoabl ToMaITHUX JKUBOTHBIX», «CxemMa 00pa3oBaHMsI HOBBIX BUOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3aeMEeHTapHas eauHuIa 3BOJOIUMUA. COBPEMEHHBIE METObI
OIICHKM TEHETUYECKOr0 pa3sHoOOpasws W CTPYKTYphl momyisiuid. V3meHneHnue
reHopoHJa TOMYJSIUU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIIEHHE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BalinGepra.

OnemeHTapHble (aKTOPhl (ABUXKYIIKME CHUJIBI) HBOJIONUH. MyTalmOHHBIN
npouiecc. KomOuHatuBHas u3MeH4YuMBOCTh. [lpelid reHoB — ciyuailiHble
HEHANPABJICHHbIE HM3MEHEHHUS 4YacTOT aiienedl B momymsmusx. O@dekr
ocHOBatensi. JDgpgpexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgexma opetigpa eenos 6
bonvwux u  Mmanvlx  nonynayusx.  Mwurpanuu.  M3omsmus  HOMYJISIIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOIYKTUBHA).

EctectBeHHbIii 0TOOp — HampaBiusomuii (Qakrtop dBomrOruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mm3pynTuBHbIi). [lomoBoit oTOOp. BO3HMKHOBEHHE W SBOMIONUSA COIUAIHLHOTO
MOBEICHUS )KUBOTHBIX.

[IprcnocOONIEHHOCTh  OPraHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3HukHOBEeHHME ~ MpUCTOCOONEHWH y  opraHu3MoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl nmpucnocoOIeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornvyeckue,  OWMOXUMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3yibTar
MHUKpO3BOJIIOIMU. M3onsiuus — kiaoueBo ¢akrtop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduueckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIonAU3aIMS,
rubpuanzanus). JJmuTeabHOCTh YBOMIOIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMIONMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi 6mopazHooOpazusi. MUKPOIBOJIIOIHUS U KOIBOJIIOIHUS MMAPa3UTOB U UX
x03sieB. MexaHu3Mbl (pOPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHncTpanumn

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

Tabmuupl m cxembl: «MyTallMOHHAsT H3MEHUYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHIa», «CxeMa MposiBIeHUs 3akoHa Xapau—BaitnOepray, «/[Bmwxymiue
CWJIBl HBOJIIOIUNY, «DKOJIOTMYECKass M30JSLUs MONYJSALUA ceBaHCKOM (openny,
«l'eorpadmyeckass M30MSALMUS  JUCTBEHHULbI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoi», «IlonmynsiroHHbIe BOJHBI YUCIEHHOCTH XMUIIHUKOB M KepTBY», «Cxema
JECHUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbii Menanu3my», «KuBbie nckomnaembiey», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue ananranuny», «llpucrnoco0ieHHOCTh OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npupoae», «Crnocobsl BUa000pazoBanus», «l'eorpaduueckoe BHI000pa30BaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUIL,
«JTonurmonasl pactenuit», «KanycTHO-peneuHbIii THOPHIY.

Oo6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIsIBICHHE H3MEHUYHMBOCTH Yy 0COOCH OJHOTO
BHUI».

JlabopaTtopHass  paGora  «IIpucmocoOiieHMsS  OPraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

JlabopaTtopnas padora «CpaBHeHME BHAOB IO MOpP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  HM3ydeHHs MakpolBoJioLMH. [lameoHTOIOrMYecKHe  MEeTOJbI
u3ydyeHus odBoiouuu. llepexomnbie @QopmMbl U (PUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre meTonasl u3yueHus sBosmonuu. CpaBHeHHE (GIOpbl U
dayHbl MaTepUKOB M OCTpoBOB. buoreorpaduueckue odnactu 3emun. Bujbi-
SHJEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUYECHHUS
ABOMIIOIMHU. ['eHeTHueckrue MEeXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a U MOSBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHUE U  MaTEeMaTUYeCKHE  METOJbl  M3Y4YEHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostONMU. AJanTuBHAs panuanus. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

[Hoptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabnuuel 1 cxeMbl: «DUTOreHeTUYECKUI s JOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Cteronedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpapuueckue 30HB 3emun», «Jlpelid KOHTHHEHTOBY,
«Penukthl»y, «HavanpHble CcTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l IaBHBIC
HANPABJICHUS 3BOJIOLHNKIY, «OO0IIME 3aKOHOMEPHOCTH SBOITIOLUN.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpPraHMW3MOB, MYJISI’KM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HU HA 3eMJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepMmusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEHHE onbITaMu D.
Penu, JI. Cnannanuanw, JI. [lactrepa. [IpoucxoxxaeHne »KxU3HU U aCTPOOUOJIOTUSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIA Y. [InanerapHas
(reosioruyeckasi) HSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOUOTCHHBIA CHHTE3
OpraHuyecKkux BemiecTB u3 Heopranmyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanne mnoauMepoB u3 MoHoMepoB. KoanepBarHas rumnoreza A. W
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TUuroTe3a
I'. Ménmnepa. PubGo3umbl (T. Yek) m runoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuvecKue
octaTku. ['eoxpoHonmoruss u e€ wmeroabl. OTHOcUTENbHAE U aOCONIOTHAA
reoXpoHOJIOTHs. ['e0XpOHOIOrHYeCcKas 1IKaia: 30HbI, 3pbl, IEPUOJIbI, FSTTOXH.



Hauvanpnble stambl opraHudeckor 3BOJOLMU. [losBiieHME ©  IBOMIOLUA
NEPBBIX KIETOK. DBOMIOLUs MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX HAa 3emile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. IIponcxokneHne MHOTOKIETOYHBIX OpraHM3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bl
pacreHui. Bpixon pacreHunt Ha cymy. l[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHu.

OcCHOBHBIE 3Talbl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIe )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntull. [lpuniun xmodeBoro apomopdosa. OcBoeHue O€CrO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOm@as XapakTepucTHKa KJIUMaTta W
reoJIortueckux mpoueccoB. llosiBaeHMe M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHUSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEJCTBUSI MAacCCOBBIX BbIMHUpaHUM. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus: bruopaznooOpasust Ha 3emiie.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [IpuHiunel kinaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamumn

[Moptpersi: @. Penu, JI. Cnanmnanuanu, JI. Ilactep, . . Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMo3apokIeHus xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpny,
«JTambl  HEOPraHMYECKOW  H3BONIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHMueckoi »Botonuny, «Cxema o0Opa3oBaHUS 3YKApHUOT
nyTéM cuMmoOuoreHesa», «Cucrema >XHMBOM mnpuponbs», «CTpoeHHe BUpycCay,
«Apomopdossl  pacteHuit»y, «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOrokneTouHble Bojgopociny, «Mxu», «llanopoTHukmn», «l 0jl0CEMEHHBIE
pactenusi», «OpraHbl ILBETKOBBIX pacTeHui», «CxemMa pa3BUTUS MKUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KullleuHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBuTHe KU3HU B IPOTEPO3OUCKON 3pey, «Pa3BuTre 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, BJIKHBIC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUH
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl U 3BEPEN,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snaGopatopHasi  pabdora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydeHunio abMOreHHOr 0 CHHTE3a OPraHUYEeCKUX COSIUHEHUN B
nepBUYHOMN aTMochepe».

JlaGoparopHass padora «/3yuyeHHMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTunueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTZEIIOBY.

IIpakTnyeckas padora «3yueHre ocCOOCHHOCTEH CTPOSHUS TTO3BOHOUYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BEKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O IMPOUCXOKICHUM 4YelIoBeKa. Pennurunosnbie
B033peHUsl. COBpEMEHHBIE HAYUHBIE TEOPHUU.

Cx0ACTBO YenoBeKka ¢ KUBOTHBIMUA. CHCTEMAaTHYECKOE MOJI0KEHHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, bH3M0JI0r0-OMOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATbHBIC.
CooTHorieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWe dYenmoBeKOOOpa3HbIE 00E3bsTHBI
(IPOKOHCYIIBI) ¥ paHHUE TOHTHIBI — OOIIME TIPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTpaJONUTEKH — JBYHOTHE MpPEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUA OPYIHM Tpyaa. UenoBeK MPSIMOXOISIIUN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeK HeaHAEePTaIbCKUN
KakK BHUJ JIOJEH XOJIOJHOTO KjiauMaTa. YenoBEeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu AdQpuku.
[TasmeoreneTnka u naJseOreHOMHMKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesnoBeka. MyTallMoHHBIM Tpoliecc U mojJuMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. IloHdatue o pace. bomplmime pacel: eBponeouHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaTopuajbHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuncTtBo  4yenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacus3Ma.
[IprcnocoONEeHHOCTh YeIOoBeKa K pa3HbIM YCJIOBHUSIM OKpPYXAlOLIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U aApedidpa TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKA.

MexaucuMIuIMHapHbple  MeTOJbl B (usuueckoil  (OMOJIOTrHYECKON )
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBEUYECKUX NOMYJALU. BruocomnuanbHble UCCIEAOBAaHUS IMPUPOJABI YEIIOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdemoHncTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeneT dYeloBeKa U CKENeT IIUMIIaH3ey,
«PyIMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJIIOLIMOHHOE
IpEBO  4YeJoBEKa», «ABcTpamonutek», «YemoBek  ymenblit», «YenoBek
NPAMOXOASAININY, «/lenucoBckuii yenoek» «Heannepranbupy, «KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «Tamnbl IBOITIOLMH YEIOBEKa», «Packl UeioBeKay.

O6opynoBaHue: MyJISDKM — OKaMEHENOCTEH, TMpeAMETOB MaTepuaibHOU
KyJIbTYphl TPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMHU U OUOJCHCKUMH CIOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0coOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MIPAMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHne SKOJOrMUECKUX aJanTaluil YeT0BEKa.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apok/ieHne u pa3BuTHE dKojoruu B Tpymax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sKoJ0oruu. CBsI3b SKOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHM:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWe B 3KOJOTMU. MOHUTOPUHT
OKpY’KarolIeh cpeibl: TOKAIbHbBIM, PErHOHATBHBIN U TJI00aTbHBIM.

3HaYEHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M dyesnoBeuecTBa ¢ Npuponoil. PopMupoBaHue
AKOJIOTHYECKOMN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

[Hoptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuos, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Pasznensl skojgorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEH Cpelb».

JlaGopaTopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerctBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororennsie. O0ime
3aKOHOMEPHOCTH AEHCTBUSl dKojoruyeckux Qakropos. Ilpasmino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Konoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHi M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
doTonepuoan3M.

Temmneparypa kak skosiorudeckuii dakrop. JledicTBue TtemmepaTypbl Ha
opraHu3msl. [loMKnIOTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonormdeckuit ¢aktop. IlpucmocobieHus pacteHUd K
noJiIepKaHuio BogHoro OanmaHca. Knmaccudukanus pacTeHUH MO OTHOIIECHHUIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K U3BMEHEHUIO BOJHOIO PEXUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYILIHAs, MOYBEHHAas,
ryOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKUE
0COOCHHOCTH cpeji oOuTaHus opraHu3moB. llpucnocoOiieHuss OpraHu3MoB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puUTMbl. CyTOYHBIE U
rogu4Hble pUTMbL. [IpHCIIOCOOIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHE 0 KU3HEHHOW (dopme.
XKusznenuoie GOpMbI paCTEHUM: 1E€pPEBBS, KYCTAPHUKHU, KYCTAPHUYKHU, MHOTOJIETHUE



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

buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUIITHUYECTBO, cuMON03 u ero ¢opmel. [lapazutusm, xoomneparus,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoJielicTBUsl  (Tommueckue,  (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [[pyHIIUI KOHKYPEHTHOT'O UCKIIOUCHUS.

JdemoncTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKWBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOUTaHUS OpPraHU3MOBY», «bBHOJOTUYECKHUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHole (OPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOuo3y,
«KommeHncanuzmy.

O6GopynoBaHnue: repOapuu pPacTeHU W S>KUBOTHBIX, MPUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTHUYECKUX (PAKTOpPOB, TrepOapuu CBETOJHOOUBHIX,
TEHEMIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUs, TepOapU U KOJUJIEKIUU TEIIOTIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHI] U 3Bepeil, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUNW © OJKMBOTHBIX, OO0JalalOIMUX dYepTaMu
NPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM JKH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUU W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJIIEKIIMH
KUBOTHBIX, YIJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aUMOICHCTBHSIX.

JlabopaTopHasi padora «BBIsIBICHHE TMPHUCIIOCOOJICHUI OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOICHHH OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHAaTOMHYECKHE OCOOEHHOCTM pACTEHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosiorusi BUA0B U MONMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISLIHH. [lonmynamust ~ Kak
Oounonornyeckas cucreMa. Poib HEOJHOPOMHOCTH CPebl, PU3HUECKUX OApbEPOB H
0COOEHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeNW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TIOJOBasg CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyiaanuu. OUeHKa YUCICHHOCTH IMOMYJIAIUU.
JIluHamuKa TOnmysAUMU U €€ peryiauus. bUOTHYECKUH IOTEHIMAI IOIMYJIALUU.
MoaenupoBaHue TMHAMHUKA NOMYJsiIUKA. KpuBble poCcTa YUCICHHOCTH MOM YJISLINH.
KpuBbie BbDKMBaHUS. Perynsiuss 4YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKHE CTPATETUU BUJIOB (T- U
K-crparerun).

[TonsiTue 00 »KoJIOrMYECKON HUIE BHAa. MecTtooOutanue. MHoroMepHas
MoJieNb 3Kojormueckor Humu Jk.M. XatumHcona. Pa3zmepsl 3koJsiornueckoun
Huid. [ToreHunanbHas U peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buojormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpykTypa nomyisiuu», «Bo3pacTHele  mupamuisl
nonymanuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH  3€MIIM  pPa3IM4YHBIMU
opranuzMamMmy, «Mogenp s3kosiorndeckort Hummu [Jx. M. XatuuHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
pacCeNeHUIO.

Tema 9. Jkos0rusi co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexmy
OopraHu3MaMH B OMOIICHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U mitbl B 3kocucteMax. KpyroBopor BEIIECTB U ITOTOK SHEPIUU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTedu  dKocucTembl. buomacca u  mpoayknusi.
DKOJOTUYECKHE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBnennsie 3aKOHOMEpPHBIE CMEHBI COOOIEeCTB — CyKieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W WX NPUYMHBL. AHTPOIOTCHHBIE BO3JICUCTBUS Ha
cykueccun. KinnmakcHoe coobiiectBo. bruopasHooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie SKOCUCTEMBL. JKOCUCmeMbl 03EP U peK. DKocucmemvl Mopetl u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHos. Pazmuuus
MEXK1y aHTPOIIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponuzanus Topojickod QayHsl. buonorudyeckoe u
X031CTBEHHOE 3HAYCHNE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
sKkocuctemax. Ponv kackadHoco 3ghgexkma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKyuoHUposanuu sxkocucmem. [lepeHOC PHEPTHH W BEIIECTB MEKIY
CMEXHBIMH SKOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmuol 8030eticmaus 3GepA3HEHUl pPA3HbIX Mmunos Ha
CyOOP2aHUZMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl  IKOJO02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMEUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX YKOCHCTEM.

JdemoHcTpanuun
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «CtTpykrypa  OMoueHo3a»,  «DKocucrema

MIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BelIecTB B HKOCUCTEMEY,
«llenu nuranus (macTOUILHAS, JETPUTHAS)», «IKOJIOTHUUECKAs MHUPAMUJIA YUCEI,
«JKonoruyeckas nupamuyia OuoMacch», «IKOJOTHYECKas MUpPaMUIA SHEPTHI,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHUE Jieca mocie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
AHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJIIEKIIUM HACEKOMBIX, Uydelia MTHIL 1
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
SKOCHUCTEMBI.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopuas pabora «l3ydyenue pa3zHooOpasus MEJIKUX TIOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKypeHsi «IKCKypCHsl B TUIIMYHBIMN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJIBHUK, HA CYXOJIOJIbHBINA WJIM TTOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKYpCUs B arpodKOCUCTEMY (Ha MOJie WM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKoCHUCTEMA

buocdhepa — oOmemnanerapHas oOojouka 3eMJIM, TJ€ CYIIECTBYET WU
cylllecTBOBaja kU3Hb. PazBuTHe npeacrasieHuit o ouochepe 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:
TYHJIpa, XBOWHbIE JIeCa, CMEUIaHHBIE U IIMPOKOJIIMCTBEHHBIE JIeCa, CTEIHU, CABAHHBI,
MYCTBIHU, TPOITMUYECKHE Jieca, BEICOKOropbsi. Knumar, pacTuTenbHbIi U >KUBOTHBIH
Mup OMOMOB CYIIIH.

CrtpykTypa u QyHKIHMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO NOTEHIIMANIA 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

DKOJIOTUYECKHE KpU3UChI M WX TNpUUYMHBL. Bo3aeiicTBue denoBeka Ha
ouocepy. 3arpszHeHue BO3AymIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kaumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U >KMBOTHBIN Mup. OxpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie kuHuru. Oco0o oxpansemble mnpupoanbie Tepputopun (OOIIT).
borannyeckune cajpl ¥ 300JI0TMYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYHMBOIO PA3BUTHS YEJIOBEYECTBA U IMPUPOJIBI.
PanponansHOE  NPUPOJONOJB30BAHME M COXpAaHEHHE  OMOJIOTMYECKOTO
pasHooOpasus 3emau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE MTOCIIEICTBHS.

Pa3BuTue METOJOB MOHUTOPHHIA pPa3BUTHS ONACHBIX TEXHOT€HHBIX
nponeccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezaioujeli u
KOHKYPEeHmMOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00Cmyn K
ungopmayuu no  cocmoAHul0 OMOENbHLIX U008 U dKkocucmem. (OcHOBbI



aKopeaburumayuu dKocucmem U cnocob6os 060pbbbl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpyxkyus MopcKux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE  atMoc(epb»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBblil  3PdekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOJENN 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: OCO3ZHAHUE OO0YYArOIIUMUCS POCCUUCKOM
IPaKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yejleHanpasienHoe pazéumue BHYTPEHHUX YOEKIACHUN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATULMKA pPa3BUTHS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOECH
NEATeIbHOCTH I[@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS TIPOTPAMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHHUS K 3aKOHY M MPABOIOPAJKY, YEJTOBEKY TPyAa U CTapIIeMy IOKOJCHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ybTaThl OCBOEHHUsA YyuyeOHOro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIMXCS PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHIMCKOTO O0OIIeCcTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEIBHOCTH B MPOLIECCE peau3allid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUHA 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHA W TIPaBOIIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOIO BBIMOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4y, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHMUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€SATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunoii, ropmoctu 3a CBOM Kpai, cBOO PoauHy, CBOU S3BIK U KYJIBTYpPY,
IPOILJIOE U HACTOSIIIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TMOHMUMAaHUS 3HAYCHUsS OWOJIOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHMIO W 3ammre OTeuecTtsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAaHME JTYXOBHBIX [IEHHOCTEN POCCHMCKOIO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEISM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;

MMOHUMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



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

5) ¢usnyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 30pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HEMPHUATUS BPEIHBIX MPUBBIUEK (ymoTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITEIHBHOCTH TEXHOJOTMYECKOW U COIUAIbHOU
HAIPaBJIIEHHOCTH, CIIOCOOHOCTh MHUILIMUPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30BaHHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIECTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYpbl: MPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HMX BO3MOXHBIX [MOCHEACTBUNA s
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJIGHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
AKOCHCTEM, OMOChepsI);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpPEd  OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJIAroNnpUSTHBIE SKOJOTHUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa NeSATeTbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM U COLMAJIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBCHHOW IMPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

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

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUS e€ poju B
(GbOpMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBIINUICHHS, CO3JaHUU IIEJOCTHOTO
npeacTaBiIeHUuss 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWUU TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXPaHECHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OWMOJIOTHUU JJISI COBPEMCHHOW ITUBHJIN3AIIMM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOW IpaMOTHOCTH oOydaromuxcs, GopMupyemoit
IIpU U3y4eHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHpPA U MPOUCXOMSAIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYUYEeHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOW JEATEITHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHWUN MO OWOJOTHHU 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
LETIOCTHOCTh HAY4YHOW KapTUHBI MuUpa U choeuudpuKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJIoJIeHHe,  HM3MEpEHHe,  OKCIePUMEHT W Jpyrue);
yHUBEpCaJIbHbIE y4eOHble JeWcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM  KOMIIETEHIIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHYECKUE 3HAHMWSI W  yHUBEpCalibHble y4eOHbIE JEHWCTBUS B
ITI03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuvatomierocss OynyT chOpMHpPOBaHbI TO3HABaTEIbHBIC
yYHUBEpCaJbHbIC YUCOHBIC ICHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAJIbHbBIC YICOHBIC
NEHUCTBHS, PETYISTUBHBIC YHHBEpPCalIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
e TEIbHOCTD.

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

Osaanenue YHUBEPCAJIbHbIMHU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMU:

1) 6a30BbI€e JJOrHUecKHe JeiCcTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KJIacCHU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIE NMPH3HAKH, YCTaHABIUBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ONpeAesaTh IEJIH JEATEIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl IEATEILHOCTH C TTOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHUS JUIs 0OBSICHEHUS (AKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTprUBaeMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXEMHO-MOJICILHBIC cpencTBa JUTSI TIpeICTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



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

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATBHBIX ¥ HEMaTepUaIbHBIX 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 TIPHU PEIIICHUH KU3HECHHBIX TIPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3a71a4, IPUMEHEHHUTO
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;

(bopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJOTHEH,
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 €€ pelleHUs, HaXOJWTh apryMEHThl JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B TPOPECCUOHATIBHYIO CpPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JacTH
KU3HEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(POpMAIUU (TEKCTE y4eOHOTO
MoCOOMs, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



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

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3TUIHBIX
MTOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Oouosiormueckor uHbOpMalMER: TPUMEHITh XUMHYEeCcKue, (Quznueckue 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
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpejiaraeMoin
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jajiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYalluH,
YMETh CMATYATh KOH(JIMKTHI 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 JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCMOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAas esITeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJWBUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

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



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUA II0 €€ IOCTHIKEHHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacupenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
001t pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh HAEU C IMO3UIUUA HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

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

OBJ1aleHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1€HCTBUAMU:

1) camoopranusanus:

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

BbIOMpATh HAa OCHOBE OMOJOTMYECKHUX 3HAHUM I1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPHUPOIE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIISATh IMO3HABATEJIBHYIO NI€SITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHU];

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO IIMPOKON SPYIUINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIQ/JICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

YyMETh OLICHUBATh PHUCKH W CBOCBPEMEHHO NPUHUMATH PEIIEHUA M0 HUX
CHIDKECHUIO;



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 JpPYTUX IMpU aHAJIU3€ pPE3yJbTaTOB
NeSTENbHOCTH;

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 yrIyOJNEHHOM YpPOBHE OPHEHTHPOBAaHBI Ha oOOecreueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmorud. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHBIC 3HAHMS, YMEHUS M CIIOCOOBI IEWCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCIBHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUH U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyarusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiaMm U3y4eHHUs.

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

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ U pOJM OUOJOTHU B CHCTEME
€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 3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraronye OHOIOTUYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIHS, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OUOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. IlIneitnena, P. BupxoBa, xpomocoMHasi Teopust
HacnenctBeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpPHBIX  pPAaCTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TMOKOJIEHHUS, PACIICIIICHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBaHusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOI'O TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX UCCICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0JIEHHE, 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 pAacTeHHWH, >XUBOTHBIX, YEJIOBEKa, TPOIECCOB >KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHM3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NPeBpaLICHUsI YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, MeH03a, TaMeTOTeHe3a, IMOpHUOreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pPa3sMHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HUCKYCCTBEHHOTO 0TOOPA;

yYMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMJAAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOSCHHEM KIETOK pa3HBIX TKaHeW W HX QYHKIUSAMH, MEXKIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXKIY dTalaMu
oOMeHa BEeIIEeCTB, dTallaMu KJIETOYHOTO IIMKJIA W )KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
dTamaMu AYMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTaHUS;

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

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JI0KAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMaTHYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISIBIISATh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIETyEMBbIMH OMOJIOTHYECKUMHU MPOIIECCAMHU U SIBJICHUSIMHU, J€NIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHUH MOJYUYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHATH JA0OpPATOPHBIE U TPAKTHYECKHUE PadOTHI, COOIIOAATH
npaBuia Ipu padboTte ¢ yueOHBIM H J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTATbHBIMU
cpeacTBamMu, (GOpMyIHpYs Lelb HCCIEAOBAaHUSA, aHAJIU3UPOBATh IOJYUYECHHBIC
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE Yy4yacTBOBAaThb B y4eOHO-HCCIIEOBATENbCKONM paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbBIX OOILIECTB, U
nyOIMYHO  TPEACTAaBIATH  MOJYYCHHBIE  pE3ylbTaThl Ha  yYEHHYECKHX
KOH(DEpEeHITUSX;

YMEHHE OLIEHUBAaTh JTUYECKUE AaCMEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
obmactu  OuonorMd W MEAMIMHBI  (KJIOHHPOBAaHME,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHME, HANPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHME TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccrnoHanTbHON
NEATeNIbHOCTH B 00JlacTh OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBA, MULIEBON MPOMBIIIIEHHOCTH, YIAyOasTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIECH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYECKOrOo OOpa30BaHMsl B  OpPraHM3alUsAX CPEIHEro
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
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI W PEIIEHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYEeCTBA, a TaKkKe B PEIIEHHMH BOMPOCOB pallMOHAIBHOTO
IPUPOJIOTIONIH30BAHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOrMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJieieHHs] M TOHMMaHHWE CYIIHOCTH OCHOBOIOJIAralouIuX OHOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHCcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs DBOJIOLUH), YUCHUS
(A. H. CeBeprioBa — 0 nyTsSIX U HampaBieHuUsx 3BoJironuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOepra,
3apojsimieBoro cxonacrsa K. M. boapa), npaBuna (munumyma 1. JIubOuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HabOIIOJIeHHe, HKCIEPUMEHT), CIOCOO0aMHU BBISIBICHHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHBIE TMPHU3HAKU: BHUIOB, OHOrEOIIEHO30B,
KOCHCTEM U Ouocdepbl, CTAOMIM3UPYIOLIETro, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUIYECKOTO u CUMITATPUYECKOTO
BUI000PA30BAHUSA, BIMSHUS JIBIDKYIIIUX CHJI SBOJIFOIMU HA T€HO(DOH MOMYIISIINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOMTaHUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIy MPOIECCAMU SBOJIOLNH,
JOBIKYIIUMU CUJIAMH AaHTPOIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, aOMOTHYECKMX U OMOTHUYECKHUX



KOMIIOHEHTOB  DKOCHCTEM, B3aUMOCBS3€ OpPraHu3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIUE AaApPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsl TOKa3aTENIbCTBAa POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOMTAHUS, CAMHCTBA
YEeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIElyeMbIMU OMOJIOTHYECKUMU TIPOIIECCAMH U SIBIICHUSIMHU, JI€TIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWHM ITOJYYCHHBIX PE3yJIbTaTOB;

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

YMCHHE BBIJBUTATh THUIIOTE3bI, MPOBEPIATh WX JKCIICPUMEHTATHLHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYECHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, W
NyOJIMYHO  TPEJACTaBIATh  TOJYYCHHBIC  pe3yJbTaThl HAa  YUYCHHYCCKUX
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 BBIOOp Oyayimied mpodeccHoHaTbHON
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIIEHHOCTH, YIAyONsiTh TO3HABAaTEIbHBIM WHTEPEC, HAIpaBICHHBIM Ha
OCO3HAHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOIDKCHHE
OMOJOTUYECKOTO 00pa30oBaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 buonorus kak Hayka
2 JKuBbie cucTeMbl U UX U3yUEHUE
3 buonorus knetku 0.5
4 X¥UMHU4YECcKasi OpraHu3anus KIeTKN 10
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nungopmanus u 9 0.5
peanu3zanus e€ B KIETKe
JKW3HEHHBIN LUK KIETKA 6 1
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HAaCIEACTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MOB 4 1
16 buoTexHonorHs U CHHTETHYECKAass OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
| 3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
MukposBontonus U €€ pe3yabTaTbl 14 2
MakponsBotonust U €€ pe3yabTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emiie
5 [TpoucxoxaeHnue yeaoBeKa — aHTPONIOT€HES 10 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHUSIX
6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarollen cpenou
7 Opranusmsl 1 cpeia 0OUTaHUS 9 1.5
8 DKOJIOTHUS BUJIOB U MOIMYJISIUAN 9 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas 3KocHCTEMA 6
11 UYenoek u OKpyxaromas cpeaa
12 Pe3epBHOE BpeMst
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

buonornsa xak koMInieKkcHasg HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMBbI U UX CBOMCTBA

ypOBHeBaSI OopraHHU3aluAa )XUBBIX CUCTEM

HcTopus OTKPBITHS U U3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonoruun. [IpakTrueckas padoTa
«/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe EHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKHU, UX
OuoJioruyeckas POJIb

OpraHquCKHe BCIICCTBA KIICTKHU — OenKu.

JlaboparopHas paboTta «OOHapyxeHHEe
OETTKOB C TIOMOIIIbIO KaY€CTBEHHBIX
peaxkuuin

0.5

CoiicTBa, K1accupuKanys u GyHKIUH
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTJIEBOIbI

1 Opranuyeckue BEIIeCcTBa KJIETKU —

JIUTIAJTBI
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHuas padota «lccrnenoanne 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocdarsr (HTD)

14 Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMUKH, TPOTECOMUKHI

15 MeTto1bl CTPYKTYpHOM OHOIOTHH

16 Tunsl knetok. [IpokapuoTuueckas KieTka
CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTueckas padota «3ydueHne cBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETKH
OaHoMeMOpaHHbIE OPraHOU bl KJIETKH.

19 [IpakTuueckas padota «M3yueHue 0.5
JIBUKEHHS [IUTOTUIa3Mbl B PACTUTEIBHBIX
KIIETKax»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlabopartopHas 0.5
pabota «/ccnenoBanue mia3mMoin3a u '
JIETIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HemeMmOpanHbie OpraHou/ bl KIETKU

22 Crpoenue u GyHKIUH s71pa




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KIETOK pa3InuHbIX
OpPraHHu3MOBY

0.5

24

ACCUMWISIIAA U TUCCUMUISIIASL — JIBE
CTOpOHBI MeTabou3Ma. Turbr oOMeHa
BemecTB. JJaboparopnas padoTa
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(hepMeHTOB (Ha MpuMepe aMuiIasbl WK
KaTaJiasbl)»

25

@epMEeHTAaTUBHBIN XapaKTep peakunui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
paborta «3ydyeHue ¢pepMeHTATUBHOTO
paciienieHus IepoKCuaa BOJA0Opoia B
PaCTUTENIbHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JJaboparopHas padoTa
«CpaBHeH#He mporieccoB GOTOCHHTE3A U
XEMOCHHTE32

0.5

30

AnHaspoOHbIe opraHu3Mbl. Buibl OposxeHwusl.
Jlaboparopnas pabota «CpaBHEHHE
MIPOIECCOB OPOKCHUS M IBIXAHUSD)

31

AdpoOHBIE OpraHU3Mbl. JTaIbI
SHEPreTHYECKOro oOMeHa

32

DHeprust MEMOpPaHHOTO TPaIUeHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakuuu Matpu4HOro cuHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpancsius u e€ sTanbl
36 Konnposanne amuHokucior. Pois
pubocom B OMocuHTe3€e Oenka
37 Opranu3zaiys reHoma y IpoKapuoT u
9yKapuoT
18 MouiekynspHble MEXaHU3MBbI SKCIIPECCUU
TEHOB Y 9YKapHuoT
Bupycsl — HekseTouHbIe POPMBI KU3ZHU U
39 obOnuratHelie napa3uTsl. [IpakTuueckas 0.5
pabota «Co3nanue MoJIenu BUpycay
40 BupycHble 3a0601eBaHus YeI0BEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHomgornu B OMOJIOTUN U MEIUIINHE
42 JKW3HEHHBIN UMK KIETKA
43 Marpuunsiii cuntes JJHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «M3yueHnue XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 Jlenenue KI€TKH — MHUTO3
Tunst knetok. KapuokuHes U IUTOKKHES.
46 JlaGopatopHas pabota «HaGmoneHue 0.5
MHUTO3a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsus )KxM3HEHHOTO IIUKJIA KIETOK




48

Opranusm Kak eIMHO€ LIEI0e

Tkanu pacrenuii. Jlaboparopuas pabota

49 . - 0.5
«M3ydeHnne TkaHeH pacTeHUI
TkaHU )KMBOTHBIX M YEIOBEKA.

50 JlaboparopHas padota «/3yueHue TkaHeH 0.5
KUBOTHBIX)»
Opransl. CucreMsl opraHos. JlaboparopHast

51 paborta «3yyeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBuKeHre opraHu3MoB

54 [Intanue oprann3zMoB

55 [MuTanue MO3BOHOYHBIX KUBOTHBIX.
[MumeBapurtenbHas cucTeMa 4eloBeKa

56 JlpIxanue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YeloBeKa

58 TpaHcnopT BelEeCTB y OpraHUu3MOB

59 KpoBenocHas cuctema mo3BOHOUHBIX
KUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranusmMoB

61 3amura y OpraHu3MoB

62 NMmyHHas cuctema ueaoBeKa

63 PaznpaxxuMocTs U perynsmuus y
OpraHu3MOB

64 ['ymopanbHas perymsius 1 SHIOKpUHHAs

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHUE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
HOJIOBBIX KJIeTOK. JlJabopaTopHhast paborta
«M3yueHue cTpoeHus MOJOBBIX KIETOK HA
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

70

3akagKa OpraHoB U TKaHEH U3
3apO)IBIIHeBI)IX JINCTKOB

71

Poctu Pa3BUTUC )KUBOTHBIX.
JlabopaTtopHas pabota «BrisiBIeHne
MPHU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHue 1 pa3BUTHE pACTCHUH.
JlabopaTtopHnas pabota «CTpoeHue OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTEHUII»

0.5

73

I/ICTOpI/IH CTaHOBJICHUA U pa3BUTHUA
T'CHCTUKH KaK HaAYKH

74

OcHOBHBIE TIOHATHS U CUMBOJIbI TeHETUKH.
JlaGopaTtopHnas padota «Jlpo3odriia kak
00BEKT F€HETUYECKUX UCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAHUS
pU3HAKOB. MoHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas pabota
"N3yueHue pe3yabTaToB MOHOIMOPHUHOTO
CKpeLIBaHus y Apo30¢uist"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIIUBaHUS
77 Ananusupyroniee ckpeniuBanue. HemomaHoe |
JOMUHUPOBaHUE
JuruOpuiHoe CKpeIIBaHue.
73 [TpakTudeckas pabora «3ydcHue | 0.5
pe3ynbTaTOB JUTHOPUAHOTO CKPEIIUBAHUS )
Yy ApO30(HITBI»
79 [{utonornyeckre OCHOBBI TUTHOPUTHOTO |
CKpEITUBaHMS
80 CuensieHHO€ HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPHST HACTIECTBEHHOCTH 1
82 I'eneTnka moia 1
83 T'eHoTHN Kak LE€JIOCTHAS cUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS |
pacTeHui, )KUBOTHBIX U YEJIOBEKA
25 MN3MeH4YnBOCTb MpU3HAKOB. Buibl |
H3MEHYHBOCTH
86 MoaundukanroHHass K3MEHUYNBOCTh 1
BapuannoHHbIN psa v BapUaIlMOHHAS
kpuBas. JlaboparopHas paboTa
87 «MccnenoBanne 3aKOHOMEPHOCTEH | 0.5
MOIU(DUKAITMOHHOW U3MEHYUBOCTH. '
[TocTpoenre BapHalIMOHHOTO PsAa U
BAPUALIMOHHON KPUBON»
28 I'enoTnnnyeckass N3MEHYMBOCTb. |
KomMOuHaTuBHast H3MEHYHUBOCTE
89 MyranroHHasi U3BMEHUYUBOCTbD. 1 0.5




[Ipaktuyeckas padora «MyTtanuu y
Ipo30¢ sl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH MYTal[MOHHOTO IIpoliecca.
OnureHeTHKa U SIUr€HOMUKA

91

I'enetnka yenoBeka. [IpakTuueckas pabora
«CocTaBiieHHe U aHAITU3 POJIOCTIOBHOI»

0.5

92

Metoapl MEQUIIMHCKO T'eHETUKU

93

3Ha‘~ICHI/Ie MGHHHHHCKOﬁ TCHCTHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHas paborta «3y4denne copToB
KYJBTYPHBIX PACTCHHI U TIOPOJ TOMAIIHUX
KUBOTHBIX)»

0.5

95

MeTomp! ceneKIMOHHON PabOTHI.
JlabGopaTtopHnast pabota «/3ydeHrue MeTo10B
CEJIEKIIMM PACTCHUID»

0.5

96

JlocTrKeHUs CeNEeKIMU PACTEHU 1
KUBOTHBIX. [IpakTrueckas padota
«IIpuBUBKa pacTeHHI»

97

COXpaHCHI/Ie, HU3YUYCHHC U NCII0JIb30BAHNUC
TCHCTUYCCKUX PECCYPCOB

98

buortexnonorus kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaSI pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OCHOBHbBIC HANpPaBJICHUS] CHHTETHUECKON
OHOJIOTUU




100 XpOMOCOMHAsl U T€HHAsl HHKEHEepUs

101 Menuuuackue OMOTEXHOJIOTUU

102 PesepsHbiit ypok. IloBTOpeHue,

000011eHNe, CUCTEMATH3AINS 3HAHAI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

13.5




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpakririeckite H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopust Y. Jlapsuna 1
) JIBr>KyIpe CHIIbl 3BOJIFOIMA BUAOB 110 Y. |
JapBuny
3 Bbopr0a 3a cymectBoBaHNE, €CTECTBEHHBIIN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: |
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [Monmynsiuss — sneMeHTapHas eAMHULIA |
SBOJTIOIIH
3aKOH T€HeTHYeCKOro paBHoBecus JIx.
7 Xapau, B. Baita6epra. Jlaboparopnas | 0.5
pabora «BblisiBeHUE U3MEHYUBOCTH Y ’
oco0eil 0JHOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatens. Ipdekr |
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
1 EctecTBeHHbII 0TOOp — HaIpaBIAIOIIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucroco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlaGopatopHnas pabora «3yuenue
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJIOruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocodneHus
OpraHu3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlaGopaTtopHnast pabora «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue kKak pe3yiabTar
MUKPOIBOJIOIUH

18

CBs3b MHKPOISBOJIIOLOWHU U SIIUACMHUOJIOT NN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

EI/IOFeOFpa(I)I/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIITNHA

22

MOHGK}/J'IHpHO—reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMAaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH SBOJTIOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTb
TEMIIOB SBOJIOIMH
)5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
7 OCHOBHBIE ATAITBl HEOPTaHUYECKOM
IBOJTIOIIH
28 ['unoTe3bl 3apoKaACHUS KUZHU
Hctopwust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnast pabota «M3ydeHue u 0.5
OTIMICaHHE UCKOTIaeMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHbie 3Tansl opraHuyecKoit
IBOJTIOIH
31 DBOJIOLHS PYKAPUOT
OcCHOBHBI€ ATaIIbI 3BOJIIOIUU
0 pacturensHoro mupa. [Ipaktudeckas 0.5
pabora «3yyenue ocobeHHOCTEH ’
CTPOEHUS paCTEHUI Pa3HBIX OTIICIOBY»
13 OcCHOBHBIE ATaIbI BOJIOIUU KUBOTHOTO
MuUpa
DBoumoNus )KUBOTHBIX. [IpakTrueckas
34 pabora «M3yyenue ocobeHHOCTEH 0.5
CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xn3HM Ha 3eMie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPU3HUCHI MPOIILIOTO

37 CoBpeMeHHbIN 3KOJOTUYECKUI KPU3HC, €ro
OCOOCHHOCTH

18 CoBpeMeHHasi CUCTEMa OPraHUuYECKOTO
MHpa

39 OCHOBHBIE CUCTEMATUYECKUE TPYTIIIBI
OpraHU3MOB

40 AHTpPONOJIOTHS — HayKa O YEJIOBEKe

41 Pa3BuTuHe npencraBieHuii o
MPOUCXOKICHUHU YEIIOBEKA
MecTto 4enoBeka B CHCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBYOKylIMe CHIIbl aHTPOIIOTEHE3a

m CooTHolieHne GMOJIOTHYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOTIOT€HE3E

45 OCHOBHBIE CTaJIMU AHTPOIIOTeHE3a

46 [TaneoreneTnka 1 najgeoreHOMMKa

47 DBOJIOIUS COBPEMEHHOTO YelIoBEKa
Uenoseueckue packl. [IpakTnueckas

48 paboTa «3ydyeHue 3K0I0rHYeCKIX 0.5
aZanTaiuil 4eJIoBeKay

49 MexauciuuninHapHble METOAb

AHTPOIIOJIOTUHN




50 3apoKIeHNE U Pa3BUTHUE IKOJIOTUU 1
Mertoap! skosoruu. JlabopatopHas padora

51 «M3yueHune MEeToJJ0B KOOI MUYECKUX 1 0.5
HCCIIEA0BaHUN

50 3HaueHue KOJOTUUECKUX 3HAHUN JUIs |
4eJloBeKa

53 DKkojnoruueckue HpakTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast | 0.5
pabora «BplisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotuueckue pakropsl. Temneparypa
KaK PKOJOTUYECKUHA PaKTop.

55 JlabopaTtopHas pabota «BrisiBIeHHe 1 0.5
MIPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIEPaTypbI»
AbGunoTtndeckue hakTopsl. BiaxxHOCTH Kak

56 skosioruueckuii akrop. Jlaboparopuas | 0.5
paboTta «AHATOMHUYECKHE OCOOCHHOCTH ’
pacTeHMii U3 pa3HBIX MECT OOUTAHUSD

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonoruueckue puT™Mbl 1

59 Kuzuennsle GOpMbI OpraHU3MOB 1

60 buotndeckue dakTops 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIs CYyIIIECTBOBAHMS OPTaHU3MOB B CpEZIEC 1
obuTaHus

62 OKOJIOTUYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTIOKa3aTEIIN MOy uun:

63 YUCJICHHOCTb, IJIOTHOCTb, BO3pACTHAS U
M0JIOBasi CTPYKTypa
OcCHOBHBIE TIOKA3aTEIN MOMYISIIAN:

64 POXKIAEMOCTD, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKOJIOTHYECKas CTPYKTYpa MOMYIISILIUU

66 JluHamuKa oMUY U €€ peryasuus

67 KpuBbie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKUBAHUS
OKoJIornuecKkas HUIla BUIa.

68 JlabopaTtopHnas paborta «IIpucnocodnerus 0.5
CEMSIH paCTEHUN K PACCEICHUIO»

69 Bup kak cucrema nonyssiui

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKOCHUCTEMA KaK OTKpPbITasi CUCTEMA

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHUHU B
IKOCHCTEME

74 OCHOBHBIC TIOKa3aTEIU SKOCHCTECMBI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03€p U peK. DKOCUCTEMBI MOPEN U OKEaHOB

78 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJIP, JIECOB, CTEIIEH, ITyCTBIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

20 YpboakocucreMmsl. [Ipaktudeckas padora 0.5
«3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAxX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obuernnanerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnaackoro o 6uocdepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ourocdepsl

26 KpyroBopoTs! BeriecTs u
OMOreOXMMHUYECKHUE IUKIIBI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcToitunBoCcTh OMoChepsl

89 DKOJIOTUYECKUE KPU3ZUCHI U UX IPUUUHBI

90 BosneiictBue yenoBeka Ha Ouocdepy

91 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
pPaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl

93 OcHOBHBIE IPUHLUIIBI YCTONYUBOTO




Pa3sBUTHUA YCTIOBCYCCTBA U ITPUPO LI

PanmronansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 Q§06HICHI/IC 1o TeMe «MUKpO3BOJIIOLUS U |
e€ pe3yabTaThD»

96 0.'606HICHI/IG 1o TeMe «Makpo3BOIIOIUS U |
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u |
pa3BHUTHE KU3HU HA 3EMIIE»

08 O6061mmenue o teme «IIpoucxoxaenue 1
YeI0BeKa — aHTPOTIOTEHE3)

99 O06001menue mo Teme «IKOJIOTHST — HayKa O |
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpena |
oOUTaHU»

101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U |
TIOTTYJISIIHI

102 O606menue mo teme «brocdepa — |
ryio0abHast IKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I1O0 102 75

I[TIPOTPAMME







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

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 dbopmMHupoBaHUM COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHUH 3aKOHOB MIPUPOJIBI U
pelIeHU KU3HEHHO BAXKHBIX COIMATBHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEeJIOBEYECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palMoHAIBHOTO TPUPOAOIIOIH30BAHUS, B POPMUPOBAHUU IIEHHOCTHOTO
OTHOIIIEHUSI K TIPUPO/IE, OOIMIECTBY, YETIOBEKY; O BKJIaJIe POCCUMCKUX U

3apyOEKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenune cucremMol 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKUX HCCIICOBAHHSIX JKHUBBIX
OOBEKTOB W DJKOCHCTeM (ONMHCaHWe, W3MEpPEHHE, IPOBEICHHE
HaONIOZCHUIT); CIOCOOaMH BBISIBIICHHUS M OIICHKH aHTPOIIOTEHHBIX
U3MEHEHUI B MPUPO/IE.

YMeHHe BBIABUTATh THIOTE3bI, MPOBEPATh MX IKCICPUMEHTAIBHBIMU
cpenctBamu, GOPMYIHpPYS I€db HUCCIICIOBAaHUS, aHAJIU3HPOBATH
MOJTYYCHHBIC PE3YNIbTaThl U JICTIaTh BBIBOJIBI.

BrisiBieHHME 3aBHCUMOCTH MEXKIY HCCICIyEeMbIMH BEIUYMHAMM,
00BSICHEHHUE TIOJIYYCHHBIX PE3YJIbTaTOB U (POPMYTUPOBAHHE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB

YMeHHne BialeTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIMe OWOJIOTMYECKHE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TOMYJSAIHS, SKOCHCTEMA,
OuorieHo3, O6uocdepa; MeTaboOIM3M, TOMEOCTa3, KIETOYHBI WMMYHHUTET,
OuvocuHTe3 Oe€nka, OWOIOIMMEPBI, JUCKPETHOCTh, CaMOPETYJISLKS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHUYHBOCTD,
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 3apojsiieBoro cxoacrBa K. baspa, sBomonuonHas

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




antponoreHeza Y. Jlapsuna; Teopus Ouoreonenoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOMKIACHUS
KyIbTypHbIX pacreHud, yueHue A.H. CesepuoBa o0 nyrsix u
HaIpaBJeHUsAX 3BoroIH, yaeHue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us IMOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus mpusHakoB I'. Mennens;
CLETUIEHHOTO HACJENI0BaHUs IMPU3HAKOB U HApPYyLUIEHUS CIEIJICHUs
resoB T. Moprana; roMOJIOTHYECKMX pAJOB B HACIEICTBEHHOMN
n3MeHunBoct H.M. BaBwiioBa; reHermueckoro pasHoBecHus JIx.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. boapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MmuHuMyMa lO. JIubuxa, sKoi0ru4eckod mUpaMubl 4ucen,
O61OMacchl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBuuHOoro OyiboHa J[k.

Xomnneitaa, mukpochep C. Dokca, pubozuma 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
HacJICJOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DOHEPTHUH B SKOCUCTEMAX (HCHI/I IIMTaHUs, ITUIICBBIC CCTI/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; ATAallaMHU KJIETOYHOTO IHKJIA U )KHU3HEHHBIX
IIUKJIOB OPTaHU3MOB; dTallaMi AMOPHOHAILHOTO Pa3BUTHS; TEHOTUIIOM
u  denorurnoM, QeHoTunmoM U ¢pakTopamMu CpeIbl OOMTaHUS;
nporeccaMy  ABOJIIOIMK, JIBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PA3JIMYHBIX 3KOCUCTEM U TPUCHOCOOJICHUSMHU K HUM

OpraHnu3MoOB

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; MPOLECCOB KU3HEACATEIBHOCTH, TPOTEKAIOLIUX

B OpraHu3smax paCTCHI/Iﬁ, JKHBOTHBIX H 4YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB  (MeTabonusMm), HHpoOpMamMM U
MpeBpaIleHus] YHEPTrUH, OpOKEHHUs, aBTOTPOPHOTO U TeTepOTPOPHOTrO
TUINOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MMHTO03a, Meio3a,
ramMeTroreHesa, AMOpHOTEHE3a, MOCTIMOPHOHATIBHOTO  Pa3BUTHS,
Pa3MHOXKEHHSI, HHUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
B3aWMOJICHCTBUSI TE€HOB, TIETEpPO3HCa; JEHUCTBUM HMCKYCCTBEHHOIO
oTOopa, CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIICTO
€CTeCTBEHHOTO O0TOOpa; aJIONaTPUYECKOTO0 M CHMIATPHYECKOTO
BHUJI000pa30BaHus; BIUSHHS JBWKYIIUX CHJI BOJIOIUU HA TEHO(POH
MOTYJISIIUH; TIPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K cpefe OOHWTaHus,
YepeoBaHMs HAINPaBICHUH OSBOJIIOLWH; KPYrOBOpPOTa BEIIECTB U

IIOTOKA SHEPIur B SKOCHUCTEMAX

ChopmMupoBaHHOCTh YMEHMSI BBLAEIATh CYIIECTBEHHbIE IPU3HAKU
BHPYCOB, KIETOK TIPOKAPHOT W DOYKAPHUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U MPEBPALICHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTMYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
OOpBOBI 32 CyIIeCTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpele OOWTaHWs, BIHMSHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOTIOTCHHBIX H3MECHEHHH B IKOCHCTEMAX
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
pPoACTBa OPraHM3MOB PA3HBIX CUCTEMATHUYCCKHX I'PYIII, B3aMMOCBSA3HU
OpPraHusMoB H CpCIbl O6I/IT3.HI/I$I; CAWHCTBA YCIOBCYCCKUX pPaC;
HCO6XOI[I/IMOCTI/I 3A0PpOBOIO 06pa3a JKU3HH, COXPAHCHUA pa3Hoo6pa3I/m
BUJOB MU DKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

YmMmenue KPpUTHYCCKU OLCHUBATH I/IH(I)OpMaI_II/IIO OMOJIOTHYECKOTO
COACPpKaHUA, UHTCPHPCTUPOBATH ITHYCCKUC ACIICKTbBI COBPEMCHHBIX
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 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX 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

XUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMHUKpPO3JIEMEHTHL. 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 GyHKIUU
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)
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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, pactenuid. 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.
Perymsimus MmutoTryeckoro nukia kieTku. [Iporpammupyemas kiieTouHas rudoeb
— 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. [losnoBbie KieTkH, WK raMmetsl. Melos. Ctaauu Mmerosa.

[ToBenenue xpomocom B Meitoze. Kpoccunrosep. buonorudeckuii cmbicn mMeiiosa




U IIOJIOBOTIO Iporecca. Melo3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe passutue. l'ameroreHe3 y XuBOTHBIX. lloyioBBIE JKeie3bl.
OOpazoBaHue W pa3BUTHE TMOJIOBBIX KieToK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnoJjoBbIX KiIeTOK. OIUIOJIOTBOpPEHHME U AMOPHUOHAIBLHOE pa3BUTHE
*KUBOTHBIX. CIOCOOBI OTIJIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WumuBuyansHOE pa3BUTHE OpraHu3MoB (oHroreHe3). Craauu 3MOpuoreHesa
KUBOTHBIX (Ha npumepe Jarymku). Jpoonenue. Tunbl npodaenus. OcobeHHoCTH
NpoOJIeHNsT MJIEKONUTAIOMIMX. 3apOJbIIIEBbIE JIMCTKU (TacTpyisuus). 3akiaaka
OpraHoB M TKAaHEW W3 3apOJBIIIEBbIX JHUCTKOB. B3anMHOE BIHMSHUE YacTed
pa3BHBAIOIIErocss 3apojpiimia (3MOpHOHATBHAS WHAYKIMSA). 3aKkiajgka I[JIaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJbTaT HEpapXUUYeCKUX B3aMMOACHUCTBUM T'€HOB.
Brnusaue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpyKaromen
Cpe.pl.

Pocrt u pa3zsurtue xuBoTHbIX. [locTamMOpuonanbubiil nepuoa. [Ipsmoe u Henpsimoe
pasButue. PaszButne ¢ Meramopdo3om y OECIO3BOHOUYHBIX W TO3BOHOYHBIX
KUBOTHBIX. bHOJOrHYeckoe 3Haue€HUE NPSIMOTO U HENPSAMOTO Pa3BUTHS, HX
pacnpocTpaHeHue B mpupone. Tumbl pocta XKUBOTHBIX. DaKTOPHI peryiasiuuu
pocTta JKMBOTHBIX M 4yesoBeka. CTaauud TOCTIMOPHOHAIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4enloBeka. [leprnoapl OHTOreHe3a yenoBeka.

Pasmuoxenne wu pasButHe pacteHuil. ['ametodur m cmopodur. Meito3 B
KU3HEHHOM I1MKie pacteHuil. OOpa3oBaHme cmop B TIpolecce Mekosa.
l'ametrorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOHHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

Pa3sBUTUC CCMCHU. MexaHu3MBI perysmun OHTOICHE3a y paCTeHI/IfI H J)KUBOTHBIX

3.2

HCTOpI/IH CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
reHeTHYECKHE IIOHATHS M CHUMBOJIBI. ['OoMOJIOTHMYHEIE XpOMOCOMBI, AJUICJIIbHBIC
T'CHBI, AJIbTCPHATUBHBIC IIPU3HAKHU, ,I[OMI/IHaHTHHﬁ n peuecanHHﬁ IIPpHU3HAK,
roMo3urora, rerepo3urora, 4YdcCTad JIMHHA, I‘I/I6pI/I,Z[LI, I'CHOTHII, (bCHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FH6pI/I,Z[OHOFH‘leCKHﬁ, HHTOHOFHHCCKHﬁ,

MOJICKYJISAPHO -IeHEeTHYECKHI
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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
reHa. MHOXECTBEHHBIM aienn3M. BzamMoaelcTBHEe HEaUICIbHBIX T'€HOB.

Kommnnemenraprocts. 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 upHKaMOHHON n3MeHYnBoCcTUH. Hopma peakiinu npusHaka. BapramoHHbIi psij
n BapuanuoHHas kpuBas (B. HWoranmncen). CpoiictBa MOAM(HUKALMOHHON
U3MEHYUBOCTH.

I'enoTunmueckas n3MeHUNBOCTh. CBOMCTBA FCHOTUIIMYECKON M3MEHUMBOCTH. Buib
TEHOTHINYECKON N3MEHUYMBOCTU: KOMOMHATHUBHASA, MYTAIL[IOHHASL.

KoMOnnaTtuBHAsT HW3MEHUMBOCTL. Melo3 U TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POIb KOMOMHATUBHOW M3MEHUMBOCTU B CO3/1aHUU
TEHETUUYECKOr0 pa3HOOOpa3us B Ipeieiax 0JHOTrO BUJA.

MyTannoHHas U3MEHUYMBOCTb. Buibl MyTanuii: reHHbIe, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE M HHAYLMPOBAHHBIC MYyTallMU. SlIEpHBIE M LUTOIUIA3MAaTHUYECKUE
Mmyrauui. CoMaTu4ecKue U MojoBble MyTauyd. 1 IpuunHbl BOSHUKHOBEHUS MyTaLMH.
MyrareHbl M HUX BIMSAHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKHX PSAJIOB B Hacye[cTBeHHON n3MenunBoctu (H.M.

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

3.5

Kapuotun uyenoBeka. MexayHapoaHas M[porpaMMa MCCIEJOBAaHUS T'€HOMA
yenoBeka. MeToAbl  HU3y4eHUsT T[EHETUKM YeJOBEKa: T'€HEaIOrMYecKui,
OJIM3HELIOBLIHT, LATOTEHETUUECKUH, MOIYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE OIIpeEIICHUE T'€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOLIBIO
[1IP-anamu3a. HacnencrBennnsle  3a0ojeBaHMS  4YeloBeKa. [ eHHbIE U
XPOMOCOMHBIE 0o01e3HU YyeJI0oBeKa. bone3nu C HacJIeICTBEHHOM
MPEeAPACHONIOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW T'€HETUKU B MPEJAOTBPAILlEHUU

U JICYCHUH T'€HETHUECKHUX 3a001eBaHni yenoBeka. CTBOJIOBBIC KICTKU




3.6

JlomecTuKanus v ceieKIus. 3apoxkKIeHUE CeEeKIUU U jomecTukanuu. Yuenue H.U.
BaBuioBa 0 1meHTpax MPOUCXOXACHUS W MHOTO00pas3usi KyJIbTYPHBIX PaCTCHHIA.
Ponb cenexumu B co3qaHuM COPTOB pacCTeHUM M MOpoJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJOB B HACIEACTBEHHOM u3MeHumBoctu H.M.
Basuiiosa, ero 3HaueHue IS CENCKIIMOHHON pabOTHI.

Metonpl  ceneKUMOHHOM  paboTbl. McKkyccTBEHHBIH OTOOp: MaccoBbIE U
VH]IUBU Yy JIbHBIM. Jrarmsl KOMOWHAIIMOHHON CCJICKIIMH. UcnreiTanue
IpOU3BOJUTENIEH MO MOTOMCTBY. OTOOp IO TE€HOTHUIy C IOMOUIBIO OLIEHKHU
(eHoTHIAa TOTOMCTBA ¥ OTOOP 10 TEHOTHUITY ¢ roMolbio aHanu3a JHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTO/1 CEJIEKITMOHHOU paboThl. Paninannonsslil u
XUMUYECKUA MYyTareHe3 KaK MCTOYHUK MYTalluid y KYyJbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO  PENAKTHPOBAHUS ¥ METOJOB
pexomOuHanTHEIX JIHK 17151 momydeHust ucXoiHOTO MaTepuana Juis CEeleKIUu.
[Tomydenne monmmionaoB. BHyTpuBMmoBas rubpummsamnms. bam3kopoacTBEHHOE
CKpelmBanue, Wi WHOpuauHT. HeposcTBeHHOE CKpelMBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumnbl. Mcnons3oBaHue rerepos3uca B cenekiuu. OtnanéHHas
rubpumanus. [Ipeomonenne Oecruionmsi MEXBHIOBBIX THOPHIOB. JlocTimkeHus

CEJIEKIIMY PACTEHU Y AKUBOTHBIX

3.7

OOBEeKTHI, UCIIONB3YEMbIE B OMOTEXHOJIOTUH, — KJICTOUYHbIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHMU3MbI, HMX  XapakTepucTUKa. TpaaulMOHHAas  OWOTEXHOJOTHS:
xjieboneuyeHue,  MOJIyueHHE  KUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Mukpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHOJOTHYECKUX TEXHOJIOTHM.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT UM  BHUTAaMHHOB.  VIcKyccTBeHHOe
OIJIOJIOTBOpEHUE. PEeKOHCTpYKIuS SHMIEKIEeTOK ¥ KJIOHMPOBAHWE >KHUBOTHBIX.
MeTo/ TpaHCIUTaHTAIMU SJEp KIETOK.

XpoMocoMHass M TeHHas WHXeHepus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHCTpyupoBanue pexkomMOuHaHTHRIX JIHK. JlocTmkeHus W MEepCHeKTHBBI
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, OJIHOKJICTOYHBIC BOAOPOCIH, NPYIUC
ITPOTHUCTHI. Kononunaneabie OpraHU3MBlI. I[BI/I)KCHI/IC OJHOKJICTOYHBIX OPIraHU3MOB:
aMéGOI/I,Z[HOG, KTYTUKOBOEC, pCCHUYHOC. 3aII_II/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

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




4.2

MHoOrokieTouHble pacTeHus. B3anMoCBsA3b YacTeld MHOTOKIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusMa. OpraHusm
Kak enumHoe wenoe. Tkanum pacteHuid. TuIbl  pacTUTENBHBIX  TKAHEM:
oOpa3zoBaTesibHasi, TOKPOBHAsl, MPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKas.

OcobenHocTr cTpoeHUs, PYHKINN U PACIIOIOKECHUS TKAHEH B OpraHax pacTCHHM

4.3

BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHUH. OYHKIIMU OPraHoOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomenne BOABI, YIVIEKMCIOTO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusiMu. [[pixanue pactenuil. Aud@y3ust ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpancnoptHele cuctembl pacTeHuil. Boigenenwe y pacrenuid. 3ammra y
MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpenctBa mMacCUBHOM M XMMHMUYECKOH
3auThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsauus y OpraHu3MOB. Pa3gpakMMoOCTb M peryisuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PoctoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOroKJI€TOYHbIE  KMBOTHbIE. B3anMMOCBsA3b  YacT€d  MHOTOKIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHM )KMBOTHBIX M YeJIOBEKA. THIIbI
JKUBOTHBIX TKaHEH: SIWTENUalbHAas, COCAMHMUTENbHAs, MbIIIECYHAsl, HEpBHAs.
OcobGeHHocTH CcTpoeHUs, (GYHKIIMA W PACHOJIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeleTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli 1 BHYTpeHHUN ckesneT. CTpOeHWE W THUIIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [lutanue >xuBOTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JIpIxaHue xuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
AEroYHOE JIbIXaHue.

JIpIXaHu€ IO3BOHOYHBIX UBOTHBIX. OBOJIOLHMOHHOE YCIOXHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KUBOTHBIX. J[pIXaTelbHas cUCTeMa 4eloBeKa. MexaHu3M
BEHTWISIIMM JIETKUX Yy MNTUL U MIEKOMUTAIOMMX. TpaHCIOPT BEUIECTB Yy
opranu3MoB. TpaHCHOPT BelIecTB Yy >KUBOTHBIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHOCHass ~ cucTemMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAIIeHHs. DBOJIIOIIMOHHBIC  YCIOKHEHHS] CTPOEHHUS KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BblneneHue y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTuTeNbHbIe BakyosH. Opransl BeleneHus. CBs3b MOJOCTH Tea
C KPOBEHOCHOW M BBIIECIUTENBHOM cHcTeMaMu. BplieneHrne y N03BOHOYHBIX
KUBOTHBIX. 3alluTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lokpoBBI U uUX

MIPpOU3BOJHBIC.




PaznpaxuMOCTh U peryisinus y OpraHu3MoB. Pa3ipaxuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchel. Pa3npaXUMOCTh W pEryisiuusi y MHOTOKIETOYHBIX
pactenuii. PocToBbie BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u peieKTopHas peryisiuus Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHras cuctema u e€ otaesnsl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTka anropuTMOB M mporpamMm Uit 3(PQPEKTHUBHON (QYHKIIMOHAIHHON
AQHHOTAllUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB, MeTab0JIOMOB

MHKPOOPIraHU3MOB, PACTEHHM, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310pOBbE

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTAebl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u peduexkropHas nyra. besycrnoBHble U yCIOBHBIE
pednexcol. ['ymopanbHas perymsiuust M SHIOKPHUHHAs CHCTEMa JKUBOTHBIX M
yenoseka. JKene3pl SHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3aumocBsa3p HEpBHOM W SHIOKPUHHOM cucteM. [ 'umoTanamo-runoduzapHas

cucrema. Peduiexc u pediiektopHas nyra. besycioBHbIe U YCIOBHBIE pedeKkch

5.2

3amuTta opranuzma oT Oosie3Heil. IMMmyHHas cuctema denmoBeka. KieTouHbIN u
TyMOpaJIbHBIA HMMMYHHUTET. BpoXaEHHBIN, NpuOOpeTéHHBIN crenuduaecKuit
UMMYyHUTET. Teopusi  KJIOHAJIbHO-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 xpoBoobpamienus. Paborta cepana u e€ perymsus

54

Jpixanue yenoBeka. {uddy3us razoB uepe3 moBepXHOCTh KIETKHU. JlpIxaTenbHas
cuctemMa 4YenoBeka. JIpixaTenbHas TOBEPXHOCTh. Perynsius  JIbIXaHUs.

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 u BHYTPUKIICTOYHOC

IMUIICBApCHUC

5.6

[TokpoBel M wux mnpousBoaHbie. Opranbl BbigeneHus. [louku. CtpoeHue u
¢byHkronupoanue HegpoHa. OunbTpanus, cekperus U 00paTHOE BCACHIBAHUE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6pa3OBaHI/Ie MOYH Yy YCJIOBCKa

5.7

I[BI/I)KeHI/Ie yeJioBeKa: MebllIedHas cucteMa. CKeleTHbIC MBIIIObBI U HUX pa60Ta.

CTpOGHI/Ie W TUIBI COEIMHEHUS KOCTEH

Teopmi ABOIIOLMHU. Pa3BuTHE KU3HU HA 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. HpeI[HOCBI.HKI/I BO3HUKHOBCHUA

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




JIBuokymue cuiibl 3Bojrounu BUIOB 1o Y. JlapBuHY (BbICOKasi MHTEHCHBHOCTH
pa3MHOXEHHST OpPraHW3MOB, HACJEICTBEHHAas M3MEHYMBOCTh, OOprba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIH U MCKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTHuecko Teopun 3Boiroruu (CTD). HedttpanpHas Teopus
sBosonnu. COBpeMEHHasi HBOJIIOIMOHHAS OHOJOTHA. 3HAYCHHE SBOJIIOIIMOHHON

Teopur B POPMUPOBAHUHN €CTECTBCHHO-HAYYHOU KAPTHHBI MUPA

6.2

[Honymsinust kak »yeMeHTapHas enuHuna 3BoyolUUd. COBpEMEHHBIE METObI
OIICHKM T'E€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl nomyiasuuid. M3menenue
reHooHa MOMYJISIUM Kak 3JIEMEHTapHOE 5BOJIIOLMOHHOE SBJIEHHE. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (DaKTOpBl (ABIKYIIME CHUJIBI) OBOJIONUUA. MYyTallMOHHBIN
npouecc. KomOuHaTtuBHas u3MeHUMBOCTb. [Jlpeilp TreHoB — ciyvaiiHble
HEHAIPaBJICHHbIE HW3MEHEHUS 4YacToT ajulesied B Homymsuusax. OQQexT
OCHOBATEJI. Murpanum. N3omsus MO YJISALIAN: reorpaduyeckas
(IpocTpaHcTBEHHAs ), OHoJIoTHYecKas (PernpoyKTHBHAS).

EctectBennsiii  oTOop — HampaBisiomuii  gaxtop aBosouud.  Dopmbl
€CTECTBEHHOT0  0TOOpa: JABIDKYIIMH, CTAOWJIM3UPYIOLIIUN, pa3pbIBAIOIINNA
(mu3pyntuBHBIN). [TooBo# 0TOOD.

[IpucnocobneHHOCT, ~ OpPraHM3MOB  Kak  pe3yiabTaT  MHMKPOAIBOJIIOLIMH.
Bo3nukHOBeHHE  TpHCHOCOONICHW Yy  opraHu3mMoB.  Apomopdo3bl U
uauoagantanuu. [Ipumepsr npucrnocobneHuit y opranu3mMoB. OTHOCHUTEIBLHOCTh
MIPUCTIOCOOIEHHOCTH OPraHNU3MOB.

Bun, ero kputepunm U cTpykTypa. BumooOpasoBaHue Kak —pe3yabTaT
MUKpO3BOJtOIUU. M3omsuus — kitoueBoil ¢aktop BumooOpazoBanusa. [lytu u
CrocoObI BHI000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
cuMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMIIOMIU3aIus,
rubpuanzaiys). JJiuTeabHOCTh 3BOTIOUOHHBIX MTPOLIECCOB.

Mexanu3mbl HopMHUpPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3HsL.

Ponp sBosonMOHHON OMOJIOTHH B pa3paboTKe HAyYHBIX METOJOB COXpaHEHUSs
O6uopa3zHooOpaszus. MUKpPOIBOIIONKS U KOABOJIOLHMS IMAPA3UTOB U HX XO3S5EB.
MexaHnu3mbl GOPMHUPOBAHUS YCTONYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI

Cc Hell

6.3

Metonpl n3ydeHHs MakpolBoJirouuu. [laneoHTosmornueckue MeTonpl M3y4EHHS
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbl OPTAHU3MOB.
Bbuoreorpaduueckue meroap! nzydeHus sBositorun. CpaBHeHue (Gaopsl U payHbl
MaTEepUKOB M OCTpOBOB. buoreorpapudeckue odnactu 3emnu. Buasi-sHneMuku u
PEJHKTBHI.

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




OBOJIFOIINH. I'eneTndeckue MexXaHHU3MBI OBOJKOOHUU OHTOICHEC3a M IIOSABIICHUA
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 ITOCTPOCHUA q)HHOFGHeTI/I‘IeCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu 1 3BOJIFOIIHUA T'CHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBwia) ABOJIONMUA. HeoOpaTUMOCTh HBOJIIOIHY.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMH

6.4

Hayunple rumoTe3bl NpPOMCXOXKIACHUS JKU3HU Ha 3emie. AOuOreHes u
naHcnepmus. JloHay4yHbIe NMPEACTAaBICHUS O 3apOKICHUH KU3HU (KPEAlMOHU3M).
['MnoTe3a MOCTOSIHHOTO CaMO3apOXACHUS KU3HU U €€ ONPOBEP)KEHHUE ONBbITAMU
®. Pemu, JI. Cnamwranmanum, JI. Tlactepa. IlpoucxokaeHue XKU3HU |
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckod sBostounu. [lmaHerapHas (reosiornyeckas)
IBOMIONMS. XHUMHYecKas »5BOJIOLUMA. AOWOTeHHBII CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmdeckux. Omeit C. Mumtepa u I'. KOpu. O6pazoBanue
nojuMepoB M3 MoHoMepoB. KoanepBatHas runore3a A.M. OnapunHa, rumoresa
nepBuuHoTo OynmboHa Jk. XosmeliHa, reHeTwdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emim u meronnpl €€ usydeHus. Vickomaemble OpraHuyecKHe OCTaTKHU.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAS M a0COIIOTHAs T€OXPOHOJIOTHSL.
['eoxpoHosOrnyeckas 1mKaia: 0Hbl, 3pbl, IEPUOJIbI, STOXU.

HavanbHble 3Tanel opranndeckoi 3Bosrouuu. [losiBieHne u 3BOJIIOLMS MEPBBIX
KJIETOK. OBosonus Merabonu3Ma. BoO3HHKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIIEHKN KaK aHaJor MEePBbIX Ha 3eMJjie COOOIECTB.
Crpomaronutsl. [IpokapuoOThl U 3yKapHOTBHI.

[IpoucxoxaeHne SykapuoT (cUMOHOTeHe3). DBOJIIOIMOHHOE TMPOUCXOKICHHE
BUpPYyCcOB. IIpoucxokaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BoO3HUMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

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

OCHOBHBIE 3Tambl HBOJIONMM SKUBOTHOTO Mupa. OcHOBHBIE apoMOp(hO3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBrie XOpoBBIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS T03BOHOYHBIX.

[Ipoucxoxnenne ampubmii 1 pentwmii. IIporcxoxaeHne MIEKOMUTAOUINX U




ntun. [IpuHnun kmodyeBoro apomopgosa. OcBoeHne Oecro3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMH CYILH.

Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U NEepHOJaM: apXeil, IpoTepo30H, Majaeo3oHu,
Me3030M, KalHO30M. OOmias XapakTepucTUKa KIMMaTra M Te0JIOTHYECKUX
nporeccoB. [losiBiIeHNE U paciBET XapaKTEPHBIX OPraHU3MOB. YTiIeo0pa3oBaHue:
€ro YCIIOBHSI U BJIHMSIHUE HA Ta30BbIA cOCTaB aTMOCc(hepshl.

MaccoBble BBIMHUpaHHUsST — 3KOJOTMYECKHE KpHU3ucChl mpouwioro. Ilpuumnsl u
CJIEICTBUSL MacCOBBIX BbIMUpPAHUN. COBpPEMEHHBIN IKOJIOTMUECKUN KpPU3UC, €ro

0COOEHHOCTH

6.5

Pazgenst w 3amaum  anTpomnosioruu. Metonel anTpomnosioruu. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH UeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
CxoacTBO 4YenoBeKa € KUBOTHBIMH. CHCTEMAaTHUECKOE TOJIOKEHHE YeIOBeKa.
CBuzeTenbcTBa  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIBHO-
MOpP(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (U3HOIIOTO-OMOXUMUYECKHE,
noBesieHYeckre. OTINYHUS YeIOBEKa OT JKUBOTHBIX. [IpSIMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. PazBUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAIBHOMU
CHUCTEMBI.

JBwxymue cwibl ((GakTopbl) aHTPOIOTeHe3a: OHOJOTHYECKHE, COIMAIbHBIC.
CooTHolieHne OHMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTAIUM AHTPOTIOT€HE3A. ABCTPAIONUTEKN — IBYHOTHE MIPEIKH JTFOJEH.
YenoBek  ymenblil, T€pBbIE€  M3TOTOBJICHHUS  Opyaud  Tpyda. YenoBek
MPSMOXOJISAIIMNA W TIEPBBIM BBIXOJ JIOACH 3a mpenensl Adpuku. YenmoBek
reiienpoepreckuii — oOIUH MpeloK HEeaHAEPTANbCKOrO 4YelOBEKa M 4YeloBeKa
pazymHoro. YenoBek HeaHIEPTaIbCKUW KaK BHUJ JIIOJEH XOJIOJAHOTO KJiMMaTa.
YenoBeKk pa3yMHBII COBPEMEHHOIO THIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHUHEHTOB 32 mpenenamMu AQpuku.

DBOJIIOLUS COBPEMEHHOTrO 4ejioBeka. EcTecTBeHHbIH OTOOpP B MOMYISALUAX
yenoBeka. MyTaluMoHHBINA mpouecc U nomuMmopdusM. [lomynsaunoHHbIE BOJHBL,
npeiid reHoB, Murpanus U «>PQPeKT OCHOBATENSH B MOMYJISAIUSIX COBPEMEHHOTO
YyeloBeKa.

Yenoseueckue pacel. llonsarue o pace. bonblime pacel:  eBponeouHas
(eBpasmiickasi), aBcTpajJo-HErpougHas  (9KBaTOpUANbHAs),  MOHTOJOUHAS
(a3maTcko-aMepuKaHCKas). Bpemss M myTH pacceleHus YeloBeKa IO TUIaHeTe.
EnuncTtBo  uenoBeueckux pac. HayuHas  HecCOCTOSATENBHOCTh  pacu3Ma.
[IpucnocobneHHOCTh YenoBeKa K pa3HbIM YCIOBHUSAM OKPYXKArOIIEH Cpebl.
Bnusnue reorpaduveckoid cpensl W apeiida TreHOB Ha MOPQOIOTHIO U

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

OKOCHUCTEMEI U MMpUCymue UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosiorun. CBsI3b 3KOJIOTHH C IPYTUMHU HAyKaMU.
Meroast skosnoruu. IlosieBble HaOMIOAEHHUS. ODKCIEPUMEHTHI B HKOJIOTHU:
OpUpPOJHbIE W JlabopaTopHble. MoaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKpYXKaIOIIEeH Cpeibl: TOKAIbHBIN, pErHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonornyeckue (GakTopsl M 3aKOHOMEPHOCTH WX neiicTBus. Kiaccuduranms
9KOJIOTUYECKUX (pakTopoB: abumoTWyeckue, OWOTHYECKHE, AHTPOIOTCHHBIE.
OOmre 3aKOHOMEPHOCTH JCHCTBHSL JKOJOTHYECKUX (akTopoB. [IpaBuio
muaumyma (K. Ilnpenrens, 0. JIu6ux). TosiepaHTHOCTh. DBPUOMOHTHBIC U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaktopsl. CBeT Kak sKojornueckuil ¢akrop. JlelcTBue pazHbIX
YYaCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIIbI
pacTeHMii M JKMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHUrHajbHas pojib CBETA.
DoTONEPHOAN3M.

Temneparypa kak »3kojorumyeckuil ¢akrop. JlelictBue TemmepaTypbl Ha
opranusmsl. [IoHKWIIOTEpPMHBIE © TOMOMOTEPMHBIE OPraHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak akojoruueckuil Qakrop. IlpucmocoGnenuss pacteHuil K
noJyiepXKaHuto BoaHoro OanmaHca. Kiaccuukanust pacTeHUM MO OTHOLIEHUIO K
Boie. [Ipucnoco6neHns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKHMA.

Cpensl oOuTaHMsl OpPraHM3MOB: BOJIHAs, HA3eMHO-BO3MAYyILIHAs, I1OYBEHHas,
rilyOMHHAs  IMOAINOYBEHHAs, BHYTpUOpPraHM3MeHHas. (DHU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpell oOuTaHus OpraHu3MoB. [IpucmocoOiieHus OpraHu3MOB K
KHU3HU B pasHbIX Cpeax.

buonornyeckue purMel. BHenHue u BHyTpeHHHE pUTMbL. CYyTOUYHbBIE Y TOJIUYHBIE
putMbl. [IpHCcrIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIOBHIi
AKHU3HU.

JKuznennsie dopmbl opranu3moB. [loHsarue o >xu3HeHHOH (dopme. Ku3HEHHBIE
(GopMBl pacTeHMii: JepeBbs, KyCTApHUKH, KYyCTAPHUYKH, MHOTOJIETHHE TpPAaBbI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a3po0nOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a JKU3HH.

buotnueckue ¢axtopsl. Buabl OMOTHYECKMX B3aMMOJCHCTBHUI: KOHKYpPEHIIMS,
XUITHUYECTBO, cUMOKMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyalnsM,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (¢opuueckue, ¢abpudeckue). 3HAUCHUE
OMOTHUYECKUX B3aMMOJAEHCTBHM JUIS CYLIECTBOBAaHUS OpPraHU3MOB B cpejie

oOuTaHUS. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKIIFOYCHU
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OKOJIOTUYECKHE XapaKTCPUCTUKU TOITYJIALUH. HOHyJI}II_II/I}I KaKk OHoJIOrnyYecKas

cucrema. Posib HEOTHOPOIHOCTH Cpelibl, PU3NUECKUX OapbepoB U 0COOCHHOCTEN




O6uooTUM BHJIOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI HOITYJISIIHA.
OcHOBHbBIE TIOKa3aTeNIM MOIMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas H
[I0JI0Basi  CTPYKTYpPa, pOXKAAEMOCTb, IIPUPOCT, TEMII pOCTa, CMEPTHOCTD,
MHUTpaLMs.

Okojoruyeckasi CTpykrypa mnomyiasuuu. OIleHKa YHCIEHHOCTH MOIYJISIUH.
JluHaMuKa NOmyJsiquu U €€ peryisuus. bHOTH4eCKMM NMOTEHUMaN MOIYJIALMH.
MogenupoBanne AvHaAMUKM —nonyiasuud.  KpuBble  pocTa  YMCIEHHOCTH
nonynsaunnd. Kpussle BbDKMBaHUA. Perymnsuus 4YUCIEHHOCTH IMONIYJIALUN: POJIb
(akTOpoB, 3aBUCALIMX M HE 3aBUCAUIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJOB (r- 1 K-cTparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MHoromepHas
MoJzenb dKkojormyeckod HumM Jx.M. XatunmHcoHa. Pa3zMepsl 5KOJIOrM4yeckon
Huwu. [loTeHnuanpHas U peann3oBaHHas HULIH.

Bun kak cucrema mnomynanwii. Apeanbl BUIOB. BuIbI M HX JKHU3HEHHBIE
CTpaTerMH.  3aKOHOMEPHOCTM  NOBEACHMS W MUTpaludid  >KMBOTHBIX.

brnonornueckme MHBa3zNH YYXXCPOOHBIX BUJI0B

7.4

CooOmiectBa opranu3moB. buoreno3 u ero crpykrypa. CBsizu Mexay
opraHm3MamMu B OHOIlEHO3e. ODKOCHCTeMa Kak OTKpbiTas cucrema (A.Jlxk.
Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B HIKOCHCTEME: MPOAYLICHTHI,
KOHCYMEHTHI, penyueHThl. Tpoduueckue ypoBHH. Tpoduueckue Henu U CETH.
AOGuoTtnyeckue 010ku skocucteM. [louBbl M Wbl B 3KOCHUCTeMax. KpyroBopor
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHCTeMbl. buomacca u mpoayKius. DKOJIOTUYECKUE
MUPAMHUJIBL YKcell, 0MOMacChl U SHEPTUU.

HanpaBnennble 3akOHOMEpHbIE CMEHBI COOOLIECTB — cyKueccud. [lepBuunbie u
BTOPUYHBIE CYKIECCMM M WX MPUYUHBL. AHTPONOreHHbIE BO3ACUCTBUS Ha
cykueccuu. Kimimakcnoe coobuiectso. buopaznoodpasue u nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[Ipupoansie 3KOCHCTEMBI. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCHUCTEMA.
ArporeHo3. Paznnuns Mexxy aHTpONOTEHHBIMU U TIPUPOTHBIMU SKOCHCTEMAaMHU.
YpboakocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢nopa u
(dayna. CuHaHTponuU3alusa ropoackoil gaynsl. buonoruueckoe u xo3sHUCTBEHHOE
3HaYeHHUE arpo’KOCUCTEM M ypOO3KOCHUCTEM. 3aKOHOMEPHOCTU (POPMUPOBAHUS
OCHOBHBIX B3aMMOJEHCTBUI OPraHU3MOB B DKOCHCTEMAX.

[lepeHoc sHEPruM U BEHMIECTB MEXKIY CMEXHBIMU IKOCUCTEMaMHU. Y CTOMUMBOCTD
OpPraHM3MOB, TOMYJSIIUA U DKOCUCTEM B  YCIOBHUSIX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3ICUCTBUN

7.5

buocthepa — oOmennanerapHas o006o0m04Yka 3eMiM, 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
rnofanbHOM  3KOCUCTeMBI.  JlMHammueckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BeliecTB M OHOTCOXMMHYECKHME LUKIbI (yriaepoma, as3ora).
PurmuuHOCTS siBieHMI B Onochepe.

3oHanpHOCTE Onocdeprl. [lorstre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOWHBIC Jieca, CMEIIAHHBIC W NIMPOKOJHMCTBEHHBIC Jieca, CTCHH, CaBaHHBI,
MYCTBIHM, TPOIMUYECKHE Jieca, BBICOKOTOpPhs. KimMaT, pacTHTENbHBINH U
KUBOTHBI MUpP OMOMOB CYIIIH.

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

o6uochepHbIX QyHKUINN
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DKOJIOTHYECKHE KPU3HCHI U UX MpUYHMHBL. Bo3nelicTBue venoBeka Ha Ouocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arps3HEHUE BOJHOW CpPEIIbI.
OxpaHa BoAHBIX pecypcoB. Paspymienue mousel. OXpaHa ITOYBEHHBIX PECYPCOB.
H3mMeHenue knumara.

AHTPOTIOTEHHOE BO3JICHCTBHE HA PACTUTEIbHBIM WM JKMBOTHBIM Mup. OxpaHa
PacTUTEIBHOTO M JKMBOTHOTO MHUpPAa. OCHOBHBIE NPUHIMIBI OXPAHBI TPUPOIBL.
Kpacupie kaurun. Ocobo oxpansemblie mpupoansie Tepputopun (OOIIT).
borannueckue casipl U 300J0THYECKHE MapKH.

OCHOBHBIE TPUHLMUIIBI YCTOWYMBOIO PAa3BUTHsI YEJIIOBEUECTBA U IPUPOJIBI.
PannonanbHOe  mPHUPONOMOIB30BAHUE U COXpaHEHHE  OHOJOTHYECKOTrO

pa3zHooOpa3us 3emiu




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

* buonorus. buonorudyeckue cuctemMsl U mpoiiecchl; 10 kiace. yriyoieHHoe
obyuenue TepemoB A.B., IletpocoBa P.A. O011ecTBO ¢ OrpaHUYEHHOM
oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

* buonorus. buonorudeckue cucteMsl U poiiecchl; 10 kace. yriyoieHHoe

obyuenue. TepemoB A.B., IletpocoBa P.A. OG1iecTBO ¢ orpaHMuYeHHON

oTBeTcTBEHHOCTHIO « MOl MHEMO3NHA »

METOIUYECKHUE MATEPHUAJIBI JJIS1 YUYUTEJIA
JIsicenko W.B. Tloypounslie miansl. buonorus. 10 kinacc.Bonrorpan,uza-so

"Vyurens",2009 r

8.Uepennuxona I'.B.IToypounslie miansl. buosnorus. 11 kimacc.Bonrorpam,uza-Bo

"Vyurens",2009 r

9.MyxamemxkanoB M.P.Tectpl,3aueTsl,0mumonpocs mo 6uomorun.10-11

knaccel.M.:"Bako",2011 r

10.ArmmdepoB A.B.KoMHaTHBIC pacTeHHS B IIKOJIC:HAOIIOACHUS 1

skcnepuMeHThl. M. [Ipoda,2010 r



11.Monuesa A.}O.,TopranoB A.B.buonorus B cxemax u Tadbaunax.ppexTuBHas

noaroroska k EI'.MockBa, 2016 T

12 . Kupunenko A.A.buonorus. COOpHUK 3a/1a4 110 T€HETUKE JIJIsl TOJATOTOBKU K

EI'D..JIETYOH,2014 r

13.Kupunenko A.A.MonexynspHas 6uonorus. COOpHUK pa3HOYPOBHEBBIX

3aganui 1i1d noarorosku kK EI'2.JIETIOH, 2014 r

14 KonecaukoB C.U.buonorusa.Okonorusa.Ilonroroska x EI'2.JIETIOH,2014 r

U P®POBBIE OGPA3OBATEJIBHBIE PECYPCHBI U PECYPCBI CETH
MHTEPHET
http://school-collection.edu.ru/ - Equnas koymekius mu@poBsIx

o0pa3oBaTeIbHBIX PECYPCOB
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