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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).

OT60p opraHu3anMoHHBIX (GOPM, METOJOB M CPEJACTB OOyUCHHsS] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €r0 COAECp>KaHWsS M HANpPaBICHHOCTH Ha
NpOJOJKEHHUE OMOJOTrMYEecCKOro 0o0pa3oBaHUs B  OpraHU3alUSgX CPEIHETrO
podecCHOHaIBLHOTO U BBICIIETO 00pa30BaHUAI.

O06s13aTeIBbHBIM YCJIIOBUEM NPU O0YYCHUHU OMOJIOTHY HA YyriyOJEHHOM YPOBHE
ABIIIETCS TIPOBEJEHUE JTa0OpPaTOPHBIX U TMPaKTUUECKHX padoT. Takke ydacTue
00ydJaromuXxcs B BBINOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEI0BATEIbCKUX PabdoT,
TEMaTUKa KOTOPBIX OIpEACNACeTCS  Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUATIbHO-TEXHUYECKUX PECYPCOB M 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 OUOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi 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, cBszaHHble ¢ Ouonoruel. 3HaUYeHHE OMOJIOTUU 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. I1aBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupbie cuctembl Kak mpeaMer uszydeHus Ouonoruu. CBOMCTBA KHMBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHW3aLusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIM, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHYeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoAsue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue )uBble CUCTEMBI HA PA3HbIX YPOBHIX OpraHU3aIUU.

N3yuenue xuBbIx cucteM. Metonel Ouonmornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AaMs, MeTaaHanus3. [lonsaTre o 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
nmpoBepka rumnote3. HyneBas rumotes3a. [loHsTHEe BBIOOPKH M €€ TOCTOBEPHOCTH.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKU JKU3HWY», «buomorndeckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
M3y4YECHUS )KUBOW MPUPOBD».

O6GopynoBanue:  jabopaTopHoe  OOOpyJdOBaHHME  JJISI  TIPOBEACHUS
HaAOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MpPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAsI eIuHMIA >KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiigen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Meronpl  MOJIEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, IuddepeHIraibHoe
HeHTpUu(yrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUKpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«Hcropus pa3BUTUS METOAOB MUKPOCKOIIUW.

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

IIpakTuyeckass padora «l3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saextpodopes, auddepeHUaANbHOES IEHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaAaMHUKPOIJIEMEHTHI.
Boma m e€ posib Kak pacTBOpPUTENS, peareHTa, yd4acTHe B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOperysiuuv. MuHepalbHble BEIECTBA KIETKH, UX OMOJIOrHYEecKas
pouib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuueckue BewlecTBa KIETKU. buonormdueckue mnoaumMepsl. benku.
AMUHOKHUCTOTHBIA cocTaB OenkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuyanas
CTpYKTypa Oeika, NeNnTUaHas CBsA3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamuss  OenkoB.
buonornueckue Qpynkuuu 6enkos. IIpuonsi.



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

Jlununel. 'mapodunsHO-ruapododHbIe cBoiicTBa. Kiaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpPaH — TEKYy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun komminementapHoctu. IIpaBuno Yapradda. Crpyxrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buae PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizsu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmomuxu, nPomeoMuKHu.

CrtpykTypHas Ouoisiorusi: OMoXuMHueckue U OMopU3nUecKue MCCie0BaHuUs
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoiiekyl. Mooeruposarue
CcmMpyKmypuvl U QYHKYuLl OUOMONEKYN U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHmes OUOMOJIEKYL U UX HeNPUPOOHbIX AHANO208.

JdeMoHCcTpamuun

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

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

Tabmuuer u cxemsbl: «llepuoandeckass TaOiauIla XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yriaeBoaoB», «CTpoeHune MOJIeKysl JUNnuaoB», «HyKIEHHOBBIE KHUCIOTHDY,
«Ctpoenue monexyinsl ATOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKumn».

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

Tema 5. CTpoeHue u QyHKIUMN 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. MecTO U poJib IPOKapHoOT B OMOLIEHO3aX.

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

Hutomna3ma. [uto3ome. Llutockenet. JIBuxenne nutomiazMbl. 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 ¢ IIIC. Cunre3 pacTBOpUMBIX 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. Bakyonu pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (yHKIIMM MUTOXOHIApUN W 1actui. llepBuunsle,
BTOPUYHBIE W  CJIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonasl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUI0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTbl. AKkmuHogvle Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. KineTouHsrii
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Snpo. OGosouka siipa, XpOMaTHH, KapHoIUIa3Ma, SAPBIILIKHA, UX CTPOCHUE U
bynakiuu. SAnepuerit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTEp(azHOM sape. Iyxpomamur u 2cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
mpancnopm.

Kiterounble BkntoueHus. CpaBHHUTENbHAsA XapaKTEPUCTUKA KIETOK IyKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmumplt U cxembl: «CTpoeHUE HYKAPUOTHYECKOU KIETKW», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTelbHOM  KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «S1poy, «CTpoeHrEe MPOKAPUOTUUECKON KIECTKH.

OGopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpemnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepUAIbHBIX KIETOK.

Jlaboparopnass padora «/3yueHHe CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHasi paGora «lccienoBanue mia3MoiiM3a W JIETUIa3MOJIM3a B
PACTUTEIBLHBIX KIETKAX).

IIpakTuueckass paGora  «V3ydyeHue  JABWMKEHUS  LUTOIIA3MbI B
PaCTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISIITUS ¥ JUCCUMUMIIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIECTB: aBTOTPO(MHBIA M TreTepoTpodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. OJHEpPreTUdeckoe oOecreueHre KIeTKU: TmpeBpaimienne ATD B
oOMeHHBIX Tporeccax. DEepMEHTATHBHBIA XapaKTep peakuid KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPhl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BeIIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poiab XJI0pormiacToB B mpoliecce
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XeEMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIHUE OaKTepUH, >KeIe300aKTepuu, CcepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUs U HUX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YUTEIH OOJIE3HEH.

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

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUH B
npoiieccax Ouonoruueckoro okucienus. Luknuueckue peaknuu. OKUCIUTENBHOE
dbochopunmpoBanue. IHepeus membpanno2o epaouenma npomonos. Cunmes



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

JdemoHcTpanumn

Ioptpersr: k. IIpuctou, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYy/IOBaHUE AJii MPUTOTOBJIECHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopatopHass pabora «l3ydyeHuE  KATAIMTUYECKON  aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (epMEHTATUBHOIO paCUICIIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneancrBeHHass HHPOPMALUSA M PeajnM3alus e€é B KJIeTKe

Peakiiuu MarpuuHoro cunrtes3a. [IpyHIIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoUW nH@opmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunumss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMKU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue ammuHokucinor. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKAapUOT U 3YKapHOT. Perynsdius akTUBHOCTHM T€HOB Yy Ipokapuor. I'mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvlie mexanuzmvl IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymsius 0OMeHHBIX
MpOLIECCOB B KieTKe. KiteTounbiii roMeocTas.

Bupycwl — HexieTounbie GOpMBI )KH3HU B 00JIUraTHbie apa3uThel. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a001eBanus 4yenoBeka, »KUBOTHBIX, pacteHuid. CIIN, COVID-
19, counanbHble 1 MEIULIIMHCKUE MPOOJIEMBI.

buounpopmamuka: uumeepayus u ananuz o6oavuUX Mmaccugos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonocuu u meouyune.
Ilpoepammupyemvole hynxkyuu 6eaxkos. Cnocobvt 00cmasKu 1eKapcma.



JdemoHcTpanuun

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

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

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

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

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpunnuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkauuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  Habopsl  XpoMocoM. ['omonoruunbie  XxpomocoMmbl. [lomoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MHTO3a W NPOUCXOASIIME B HUX

npoiiecchl. Tumbl MuTo3a. KaproknHes u nurtokuHe3. buonornueckoe 3HaueHHE
MUTO3a.

Perynsiuus mMuToTHYECKOro IUMKIAa KIETKH. I[Iporpammupyemasi KieTodHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCcTpanuun

Tabmumpl 1 cxembl: «OKWM3HEHHBIM MUK KIETKW», «Murtosdyn, «CtpoeHue
xpomocom», «Permkanus JJHK».

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

JlaGopaTopHasi padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKUNH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKIETOYHbIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHUS U JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakrepun, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHu3MBbl.



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

Tkanm pacteHuidl. Tunbel pacTUTENBHBIX TKaHeW: oOpa3oBaTesbHas,
MOKPOBHAsI, MPOBOJsIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTENbHAsA, MblllIeyHasi, HepBHasg. OCOOEHHOCTH CTpoeHUs, (PYHKIUNA U
pacmoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

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

Omnopa Ttena opranuamoB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3MoB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEOouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONU3MbI M HACTUU. JIBMIKEHHME MHOTOKJIETOYHBIX >KHUBOTHBIX M YEJIOBEKA:
MbIlieuyHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO rasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPHUKJIIETOYHOE NuuIeBapeHue. [IuTaHue MO3BOHOUYHBIX MXUBOTHBIX. OTHENbI
NUIIEBApUTEIBbHOr0 Tpakra. [IumeBapurensHbie xene3bl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »KkuBoTHBIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KIIETKU. KokHOe nbIxaHue. /[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJIEKONUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OpPraHU3MOB. TpPAaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaimieHus. IBOJTIONUOHHBIC
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMbI MO3BOHOYHBIX KUBOTHBIX. Pabora
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BbledaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOThI OPTraHOB BBIJICJICHHUS.
CBs3b NIOJIOCTH TEJIa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMu. Bbelaenenue 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 MNPOCTEHIIMX. 3almUTa Y MHOTOKJIETOYHBIX PACTEHHII.
Kyrtukyna. CpeactBa macCUBHOM M XUMUYECKOW 3aUThl. DUTOHIIUBIL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammura opraHu3Mma oT OonesHei. IMMyHHasi cuctema 4yenoBeka. KieTouHb U
IYMOpPAJIbHBIA UMMYHHUTET. Bpokn€HHbIH U NpUOOpPEeTEHHBIN crnenupuuecKuit
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PazgpaxkxumocTe ¥ perynsiuuss 'y  OpraHu3moB. Paznpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellIECTBA U UX 3HAYCHHE.

HepBHast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA MU €€ OTIEeJbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCiI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAs CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HHAOKPUHHOM CHUCTEMBI M KX TOPMOHBL. [[elicTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOM cucTteM. [ umortanamo-runodusapHas
cucTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBios.

Tabnmuuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmmey», «OpraHbl IBETKOBBIX PACTCHUN»,
«CucteMbl OpPraHOB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopHeBble cuctemsl», «CTpoeHue cTediis»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas

CUCTEMAY, «HepBHas cCUCTEMaAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «IDHJOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHHUTETY, «KHUI1e4HOn0I0CTHRIEY, «Cxema  TATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUIPHI»,
«Ctpoenue mianapumn», «BHyTpeHHee cTpoeHue HokaeBoro uepms», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBuas  cucrema  nrtuiy», «HepBHas — cuctema
Miekonuraromuxy», «HepBHas cucrema uenoBekay, «Peduekcy.



O06opynoBaHUEe: CBETOBOM MHUKPOCKOI, MHUKpOIMpenapaThl OJHOKIECTOYHBIX
OpraHUW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPHl KOMHATHBIX pAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CIMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy10BaHME JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasia u OeJIKOB MOJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIbIXaTeIbHBIX IBWKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKkaHel pacTEeHUI».

JlabGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

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

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpraHu3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHHE.

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

[Ipen3aponpiiieBoe pazputhe. ['aMmeToreHes3 y >KMBOTHBIX. [10710BbIE JKEE3BbI.
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyuss  mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBBIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCSd 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aUMOJICHCTBUII TE€HOB. BrusHue Ha 53MOPHOHANIBHOE PAa3BUTHE PA3TUUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOoTHBIX. llocTomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. Pa3Butue ¢ metamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buojornueckoe 3HauY€HHE MPSIMOTO U HEHPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoje. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PEryJsiliii POCTa KUBOTHBIX U yenoBeka. CTauu MOCTIMOPHOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepnonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYeCKUe MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodur u cnopodur. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpolecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHu3MBbl pEeTyJsAIMY OHTOTE€HE3a Y PACTECHUN U )KUBOTHBIX.

JdemoncTpanumn

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

Tabmuupl u cxembl: «BereratmBHOe pasmMHOkeHUE», «Turbl Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAIbD», «Pa3MHOKEHUE OHBIJIEHBD,
«Pa3mHOXeHue ruapel», «Meio3», «XpomocoMmbl», «['amerorenes», «CTtpoeHue
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuThMe Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3zBuTue narymku», «/{BoilHOE OIJIOOTBOPEHHUE Yy LBETKOBBIX PACTECHUN»,
«CTpoeHue CeMSH OJHOJOJBHBIX U JBYJOJbHBIX pacTeHUI», « KU3HEHHBIN UK
MOPCKOW  KamycThbl», <« KW3HEHHBIM [UKI  MXxa», <«OKH3HEHHBIM LUK
ManopOTHUKA», « KU3HEHHBIN [IUKJI COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

IIpakTuyeckass padora «BbIsiBIICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopnas pabora «CTpoeHHUE OpraHOB pPAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJEeACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoOB

Hctopusi cTaHOBIEHHUS W pa3BUTHUS TEHETHKHM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBbI, AJIbTEPHATUBHBIE MNPHU3HAKU, AOMHHAHTHBIA M PELIECCHUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHbIE ~ METOJABl  TEHETHKU: THOPUIONOTHYECKHUM,  IUTOJOTUYECKUH,
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.

Tabmuipl u cxeMbl: «MeTo bl TeHETUKNY, «CXEMbI CKpEIIBaHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokoieHus. [Ipasuno qomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paculeIuIieHUs] NPU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ UmoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaclaedOBaHUs.
Pacuienienrie npu3HakoB MPU HEMTOJIHOM JOMUHUPOBAHHH.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HAcJeloBaHWs  Npu3HaKkoB.  lluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAaHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HACJIEI0BaHUE T'EHOB, HAPYLICHHUE CUCIUIEHUS MEXAY TIeHaMHh. XPOMOCOMHAas
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. [lmernoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMolencTBHEe HeEaJUIEJIbHBIX T'€HOB.
Komnnementaprocts. OnucTtas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHMUECKUX TMPOIIECCOB, TMOBEIEHUS 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.

JdemoHcTpanuu

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Mennens», «AHanu3upyloliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CueryieHHOe HacjeoBaHUWE NPU3HAKOB Yy JApo3oduisly, «['eHeTuka momay,



«Kapuotun denoseka», «Kapuotun napozoduibr»y, «Kapuotunm nruiiby,
«MHOXECTBEHHBIN aIeIn3M», «B3anMo1IeICTBHE TE€HOB.

O6GopynoBaHue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOOOpasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHUCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllMd CLEIUICHHOTO HACJIE€JOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIUBaHUS Y APO30(PUITBI».

IIpakTnueckas  padora  «M3ydyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpeIIUBaHUs Y APO30(P B,

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

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

MoaudukanuonHass HW3MEHYUMBOCTh. Ponb cpeasl B (OpMUPOBAHUH
MoaupUKAITMOHHON M3MEeHUMBOCTH. Hopma peakuum mpusHaka. BapuanmoHHBIHN
psin u BapuanmonHas kpusas (B. WMoranncen). CpoiicTBa MoauUKaIMOHHON
M3MEHYUBOCTH.

['eHoTunuueckass n3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYCCKON M3MEHUYHUBOCTH.
Buipl reHOTUTTHYECKOM H3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAIl[HOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. MeH03 H TOJOBOW TPOIlECC — OCHOBaA
KOMOWHATHBHOU N3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYMBOCTHA B CO3JaHUN
T€HETHYECKOT0 pa3HOo0Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHasT M3MEHYMBOCTh. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJOBble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOT'O MpoIliecca. 3aKOH TOMOJIOTHYECKUX PSJJIOB B
HacnencteeHHo m3meHunBoctu (H.UM. BaBunoB). BHesnepHas W3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHUYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMO8.

JdemoHncTpanuun

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

Tabmumer w  cxembl:  «Buasl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3w,
«OnnogoTBopeHue, «I'eHerndeckue 3a00JIeBaHUS YeI0BEKa», «BUIbI MyTaIuii».



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

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

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, UTOT€HETUYECKU, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemMeHHOe OmpeAeICHUE FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIC
O0one3HH 4YenoBeKka. boJIe3HW C HACIEICTBEHHOM MPenpacroyioKeHHOCTHIO.
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 U CTBOJIOBBIX KJIETOK.

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

JdeMoHCcTpanuun

Tabmumpl 1 cxembl: «KapuoTum yenoBekay, «MeToabl U3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a0071eBaHuUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOM.

Tema 15. Cetekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIEKIMU U JOMECTUKAIUU.
VYuyenue H. W. BaBunoBa o IleHTpax MNpPOUCXOXKIEHUS U 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.

Metonbl ceneKnuoHHON paboThl. VCKyCcCTBEHHBIH OTOOp: MacCOBBIA W
WHJAUBUIYaIbHBIN. DTarbl KOMOMHAIIMOHHOMN CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP IO TEHOTUITY ¢ TomoIbio aHamm3a J{HK.

NckyccTBeHHBIM  MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paboOThI.
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 MTOJIUIIIOUIOB. BnyrtpuBunosas ruOpUan3aLIHSL.
bnuszkopoacTBEeHHOE — CKpellMBaHWe, WiaM  UMHOpuauHr.  HepoacTtBeHHoOe
CKpelIMBaHue, Wi ayTOpuauHr. l'erepo3uc W ero mnpuuuHbl. Vcmnons3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIUU PACTEHUI U )KUBOTHBIX. «3enénas
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 CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBLX
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

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

Tabnuiel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrareHesy.

JlabopaTopHas padora «/3yyeHue coOpToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAaITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHu».

Ikckypeusi «OCHOBHBIE METOAbI W JOCTHUXKCHHS CEJICKIIMHW pPACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA YYacCTOK, B TEIJIMYHOE XO35MCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJ10rus ¥ CHHTeTHYeCKAst OMOJIOTUst

OOBbeKThl, UCHOJb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBIL, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. Tpanunumonnas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOIMy4YeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeME. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHosoruii. [IponszBoacTBO Genka, aMUHOKUCIOT U BUTAMUHOB.

CoznlaHre TEeXHOJOTMH M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAIOIIUECs B IPUPOJIe OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeToasl KyJIbTypbl KIETOK M TKaHEW PACTEHUN H
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3alss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljoOUuAOB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIMs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIIAHTAUMUU SIEpP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpomMocoMHass W TeHHass WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€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 uudposast meaununa. T1P-
IUArHocTUKa. MeTaOoJIOMHBIM aHalu3, TEeHOLEHTPUYECKUM aHalu3 MpoTeoMa
YeJloBeKa MJi1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss I pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELIeHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHune MOJIEKYJISPHBIX MEXaHU3MOB
¢ynkmonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JieBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpanuu

Tabnuiel u cxemsl: «HMcmonb3oBaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
pou3BOACTBE», «KieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llomyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MNPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBIX MPeICTABJIEHHN B
Onosnoruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HayuyHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUIiIbl 3BOJIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACIEJICTBEHHas M3MEHYMBOCTh, 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 KapTUHBI 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 xuBbBIX cymectB (mo Jlamapky)», «Mexanuzm 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
KammycTb», «[1opoabl TOMaITHUX KUBOTHBIX», «CXeMa 00pa3oBaHUsI HOBBIX BHIOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMeHTapHasl eauHuIa 3BOIOIUMUA. COBpEMEHHBIE METOMBI
OIICHKM TEHETUYECKOr0 pa3sHoOOpasws W CTPYKTYphl momyisiuid. V3meHneHnue
reHopoHJa TOMYJSIUU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIIEHHE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BalinGepra.

OnemeHTapHble (AKTOPhl (ABUXKYIIKME CHUJIBI) JBOJIONUH. MyTallmOHHBIHI
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid TreHOB — ciydailiHbIe
HEHANPABJICHHbBIE HM3MEHEHHUS YacTOT ajienedl B momymisamusx. OQdekr
ocHOBatensi. JDgpgpexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUYyecKo20
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  HOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKast (PEPOIYKTHBHAS).

EctectBenHbii 0TOOp — HampaBisomuii  (Qakrtop dBomoruu. DopMel
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HUKHOBEHHE W HSBONIONUS COIUATBLHOTO
MOBEICHUS )KUBOTHBIX.

[IpucnocOONEeHHOCTh  OPraHW3MOB  KaK  PE3yJNbTaT  MHUKPOIBOIIOIHH.
BosHukHOBeHHME — mpuCnOcOONeHW y  opraHu3MoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl mpucmnocoOaeHui y opraHu3MoB: MOPQOIOTHYECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHdeckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MHUKpO3BOJIIOIMU. M3omsanus — kiatoueBo Qakrtop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



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

Mexanu3Mbl pOpMUPOBaHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Ponb »BOMIONMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs1 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOJBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (pOPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHncTpanumn

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

Tabmuupl m cxembl: «MyTallMOHHAsT H3MEHUYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHla», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIBl HBOJIIOLIUNY, «DKOJIOTMYECKass M30JSALUs MONYJSALUA CeBaHCKOM (openny,
«l'eorpadmyeckas M3OMSALMUS  JTUCTBEHHULBI CHOUPCKOM UM JTMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JEHUCTBUSL E€CTECTBEHHOro 0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAHUEY,
«MHnycTpuanbHbiii Menanu3m», «Kuble nckomnaembie», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue ananranuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBorinnkn», «CTpykTypa BHAA B
npuponae», «Crnocobsl BUa00OpazoBanus», «l'eorpaduueckoe BuI000pa3zoBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHA000pAa30BaHME BHUIOB CHUHHUILY,
«[Tonmurmonasl pactenuity, «KamycTHO-penedHbIii THOPUTY.

O6opynoBaHue: repdapun pacTeHUH, KOJUIEKIIUM HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpuUMepaMH pa3IMUHBIX MPUCTIOCOOTICHUM, dYydena NTHI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHass pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUIY.

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00PA3ZHOCTD.

JlabopaTtopnas padora «CpaBHeHME BHAOB IO MOP(OIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus U €€ pe3yJibTarhbl

Meronbl  HM3ydeHUs  MakpolBoJionuH. [lameoHTonormueckne  MeTOoJbl
u3ydyeHus osBoiouuu. Ilepexomnbie QopmMbl U (QUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre meToasl u3ydeHus s3Bomronuu. CpaBHeHHE (IOPHI U
dayHbl MaTEepUKOB M OCTpOBOB. buoreorpaduueckue odnactu 3emun. Bujbi-
SHJEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUYECHHUS
ABOMIIOIMHU. ['eHeTHueckrue MEeXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a U MOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpPTraHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIlMU U IBOIIOIHSI TECHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

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

Tabnuupl 1 cxeMbl: «DUITOreHETUYECKUI PSIT JIOMIAN», «APXEONTEPUKC),
«3Bepo3yObie  smiepbl»,  «Cteronedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpeld KOHTUHEHTOBY,
«Penukthl»y, «HavanpHble CcTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ AaHAJOTUYHBIE OpraHb», «PyIuMeHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l IaBHBIC
HAIPABJICHUS dBOJIOLHNNY, «OO0IIHE 3aKOHOMEPHOCTH IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSDKA HCKOMAeMbIX OCTaTKOB
OpPraHMW3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHple THUMOTE3bl NPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTeHe3 W
naHcrepMmus. /JJoHaydHble TIPEACTABICHUS O 3aAPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAEHUS )KU3HU U €€ ONPOBEpKEHHUE onbITaMu D.
Penu, JI. Cnanmnannanwu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu 1 aCTPOOHOIOTHSI.

OcHoOBHbIE JTaInbl HEOPraHUYECKOU DBOJIIOLIA Y. [InanerapHas
(reosioruyeckasi) HSBOJIONMSA. XHUMHYECKas OHBOJIONUSA. AOUOTCHHBIM CHHTE3
OpraHuYecKkux BemiecTB W3 HeopraHmyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonjaeitHa, reHeTHuYecKasi TUIoTe3a
I'. Mémnepa. PubGo3umbl (T. Yek) um rumoresa «vupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnun u Metonsl €€ wu3ydeHus. lckomaemble OpraHuyvecKue
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAS
reoXpoHOJIOTHs. ['e0XpOHOIOrUUeCcKas 1IKaia: 30Hbl, 3Pbl, IEPUObI, FSTTOXH.



Havanenbie stambl opraHudeckon 3BoJiroLUU. llosBiieHME ©  ABOMIOLMUA
NEPBBIX KIETOK. DBoMIoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX HAa 3emile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

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

OcHOBHBIE 3Tanbl 3BOJIOLMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(dho3b
pacreHui. Bpixon pacreHunt Ha cymy. IlosBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHu.

OcHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBbie XxopnoBbie )XUBOTHBIE. JKH3Hb B BOJE. DBOJIOLMUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX |
ntull. [lpuxmun xmodeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie€ MO 3paM U MEepUodaM: apxei, MPOTEPO30H,
nmajgeo30i, Me3030H, KaiiHo30W. OOm@as XapakTepuCTHKa KiIuMarta W
reoJIOrM4ecKuX mpoueccoB. llosiBneHne M pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero yciloBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKHE KPHU3UCHI Opouioro. ITpuduHsl u
CJIEJCTBUSI MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemenHasi cucteMa opraHudeckoro mupa. [IpuHiunel kiaccuduxanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpanuu

[Moptpetsi: @. Penu, JI. Cnanmnanuanw, JI. Tlactep, . . Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHHUIO CaMoO3apokIeHHs Kku3Hu», «Cxema ombiTa C. Mumnepa, I'. Opu»,
«JTambl  HEOPraHMYECKOW  H3BONIOLUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHuueckoi »Boonun», «CxeMa o0pa3oBaHUS DYKAPUOT
nyTéM cuMmoOuoreHesa», «Cucrema >XMBOM mnpuponbs», «CTpoeHHe BUpyCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCIH,
«MHOroKkneTouHble  BoJOpocny, «Mxu», «llanopoTHukmn», «l o0jl0CEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIeUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butue XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3Butue XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOrO MUPA».

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl U 3BEPEN,
KOJUICKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSIKA OPTraHU4YEeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snaGopatopHasi  pabdora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHOMN aTMochepe».

JlaGoparopHass padora «/3yuyeHHMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTunueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTJIEJIOBY.

IIpakTuueckas padora «l3yueHne ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BEKa — AaHTPOIOIeHe3

Paznensl u 3agaun anTponoiaorud. MeTo bl aHTPONOJIOT U H.

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

Cx0ACTBO YeNnoBeKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (bH3H0JIOr0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATbHBIC.
CooTHorieHre OMOIOTHYECKUX M COLMATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWe dYenmoBeKOOOpa3HbIE 00E3bsTHBI
(IPOKOHCYIIBI) ¥ paHHUE TOHTHIBI — OOIIME TIPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
TmoJied. ABCTPaJONUTEKH — JBYHOTHE MpEeaKH Jrojei. UernoBek ymenblid, NepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuii  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YeloBeK HeaHAEPTaIbCKUN
KaK BHUJl JIOJEH XOJIOJHOTO KiauMaTa. YelnoBEeK pa3yMHBI COBPEMEHHOI'O THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamu AdQpuku.
[TameoreneTnka u najJseOreHOMHMKA.



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

UYenoseueckue pacel. IloHdatue o pace. bomplime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaTopuajbHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHcKas). Bpemss u myTu paccelieHHs 4YelnoBeKa IO IUIaHETE.
EnuncTtBo  4yenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacus3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U aApedidpa TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKA.

MexaucuMIuinHapHbple  MeToJbl B (usuueckoit  (OMOJIOTHUECKOIN)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBEUYECKUX NOMYJsALMi. buocomumanbHble MCCIEN0BaHUS NMPUPOIbI YETIOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdemoHncTpanumn

IToptpersr: Y. lapsun, JI. Jlukn, 4. 4. Porunckui, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIUMIIaH3ey,
«PyIMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJIIOLIMOHHOE
JIpEeBO  4YeJloBeKa», «ABcTpamonutek», «YenoBek  ymenbiit»y, «YenoBek
NPAMOXOASAININY, «/lenucoBckuii yenoek» «Heannepranbupy, «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJISDKM — OKaMEHENOCTEH, TMpeAMETOB MaTepuaibHOU
KyJIbTypbl TPEAKOB deloBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU]OJIOTHYECKUMHU U OUOJCHCKUMH CIOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpadur HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIA TOPCA MPEAKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0coOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHbIX CHCTEM C OKPY Kalole cpeaou

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



Metonbl 3konoruu. IloneBble HaOMOAEHUS. DKCIEPUMEHTHI B 3KOJIOTMH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWe B 3KOJOTMU. MOHUTOPUHT
OKpY’Karolen Cpeibl: JTIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaYEHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBsS3€M denoBeuecTBa ¢ npuponoi. dopmupoBaHue
AKOJIOTHYECKOMN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

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

Tabnuupsl u cxembl: «Pasznensl skojgorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpenb».

JlaGoparopHuas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEpHOCTH UX nerictBusd. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTPOIOTeHHbIe. O01Ime
3aKOHOMEPHOCTH AEHCTBUSl dKojoruyeckux Qakropos. Ilpasmino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Konoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOT'O CIEKTPAa HA OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepuoanu3M.

TemmepaTrypa kak »dKoJiorHUecKui dakTop. JlelicTBue Temmeparypsl Ha
opraHu3msl. [loMKknIOTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocte kak sxonmormdeckuit ¢aktop. IlpucmocobieHus pacteHUd K
noJiIepKaHuio BogHoro OanaHca. Knmaccudukanus pacTeHUH MO OTHOLIEHHUIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K U3BMEHEHUIO BOJHOI'O PEXUMA.

Cpenpl oOWTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAas, IOYBEHHAs,
ryOMHHAasT  TOAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DU3UKO-XUMUYECKHE
O0COOCHHOCTH cpesi oOuTaHWs oOpraHu3moB. llpucnocoOneHuss OpraHu3MoOB K
’KU3HM B Pa3HBIX CPENaX.

buonormyeckne putMmbel. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE U
rogu4yHsle pUTMbL. [IpHCIOCOOIIEHHOCTE OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUH JKU3HU.

XKuznennoie (opmer opranusmoB. lloHsTHe o0 KuU3HEHHOW (dopme.
XKuznenusle (HOpMBbI paCTEHUIL: 1€PEBbsl, KYCTAPHUKH, KyCTAPHUYIKHA, MHOTOJIETHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: TUIPOOHOHTHI,
re0OHOHTHI, a9POOUOHTEI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoJielicTBUsL  (Tommueckue,  (opuueckue, ¢alOpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [[puHIIUN KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumbel u cxembl: «Okosorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TeroKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC KWUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOUTaHUSI OpPraHu3MoB», «bHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOTO Jieca», « IKOocUCTeMa XBOMHOro jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOuo3y,
«KommeHncanuzmy.

O6GopynoBaHue: TepOapuyd pPacTCHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTMYECKUX (PaKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pPACTEHUs, TepOapri U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuil, OTHOCSIIMUXCA K THUrpodutam, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUIEKIIUU JKUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YEepPTaMHU
NPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM JKH3HU, TepOapuu u
KOJUICKIIMM PACTEHUU W KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TPUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHAaTOMHYECKHE OCOOCHHOCTH pACTEHHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorusi BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XApaKTEPUCTUKU  TOMYJISHUU. [Monynsiiust  Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH CPeNbl, PU3HUECKHX OApbEpPOB H
0CcOO€HHOCTEW OMOIOrUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTD,



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

DKOJIOTHYECKAs CTPYKTypa nomyianuu. OLeHKa YUCICHHOCTH MOMYJISILUH.
JIluHamuKa TOnmysAUMU U €€ peryiauus. bUOTHYECKUH IOTEHIMAI IOIMYJIALUU.
MoaenupoBanue TMHAMUKY nonyJisinud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiuss 4YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IJIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUIOB (I- U
K-crparerun).

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

Bun kak cucrema mnomynsuuii. Apeanbl BUIOB. BUAbl M UX KU3HECHHbBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buojormyeckue
WHBAa3UM 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
opranuzMamMmn», «Mogeinb skosornueckort HummM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
pacCeNeHUIO.

Tema 9. Jkos0rusi co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MEXIy
OopraHu3MaMH B OMOIICHO3E.

OkocucteMa Kak OTkpeiTas cucteMa (A. JIx. TeHncnu). OyHKIHOHAIbHBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucTeM. I10uBbI U Wbl B 3KOcucTemMax. KpyroBopor BemecTB 1 NOTOK Y3HEPTUHU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTenu  dKocucTeMbl. buomacca u  mpoaykiusi.
DKOJOTUYECKHE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W WX NPUYUHBL. AHTPOIOI€HHBIE BO3JCHCTBUSA HA
cykueccun. KinnmakcHoe coobiiectBo. bruopasHooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



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

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Pazmmuus
MEXK1y aHTPOIIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X0341CTBEHHOE 3HAYCHHE arpPOIKOCHUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
sKkocuctemax. Ponv kackadHoco 3ghgexkma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu 3kocucmem. [lepeHOC PHEPTHH W BEIIECTB MEKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOHYMBOCTh OPTaHU3MOB, TIOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmuol 8030eticmaus 3GepA3HEHUl pPA3HbIX Mmunos Ha
CcyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  B030€UCMBUSL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX YKOCHCTEM.

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

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B 3dKocucTeMey», «KpyroBopoT BemIecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHASA, JETPUTHAS)», « IKOJOTUYECKAS MUPAMHUJIA YHUCEID,
«OKonoruyeckas nupamuyia OroMacce», «IKOJOTHUYECKasl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHUE Jieca mocie
nokapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporieHo3ey, «[Ipumepsl ypOosKkocuctem».

Oo6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
HKOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopuas pabora «l3ydenue paszHooOpa3us MEIKUX TOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYypCHsl B TUIIMYHBIA OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJIBHUK, Ha CYXOJIOJIbHBINA WJIM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMYy (Ha TMOJie WM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas oOojouyka 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
BELIECTBO OHOC(hEphl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsiTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE JIeCa, CTEH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhs. KiuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIUAJIA U
onochepHbIX QYHKIIHIA.

JdemoHncTpanumn

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

Tabnuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrnepona B mpuposae», «KpyroBopor kuciopoga B MpUpOJe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmny, «Knumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannsiii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBeK U OKpy:KaIOIIAfA Cpeaa

DKOJIOTUYECKUE KpU3UChI M WX MpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kaumara.

AHTPOIIOT€HHOE BO3JICUCTBUE HA PACTUTEJIbHBIN M KMBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie kuHurun. Oco0o oxpansemble mnpupoanbie Tepputopun (OOIIT).
boranndeckue casibl ¥ 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHUSL YEJIOBEUECTBA U IPUPOJBI.
PanvonanpHO€  MPUPOJOMONB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pazHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX ASKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTnHe METOZOB MOHUTOPHUHTA pPA3BUTHUS OMACHBIX TEXHOTECHHBIX
nporieccoB. Cucmemmuble ucciedosanus nepexooa K pecypcocbepezaroweti u
KOHKYPEeHmMOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no cocmoaHuro OmMOenbHbLIX 8U008 U IKkocucmem. OcHoGb



IKopeabunumayuy dKocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus MopcKux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE  atMoc(epb»,  «3arpsi3HEHUE
ruapocdepbl», «3arps3HeHue 1ouBbl», «llapHukoBbll  3PdexT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIPaBIIEeMOr0 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 OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

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

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOrpaMMBbl IO OHOJOTUH
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCA POCCUUCKOM
IPaKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yeneHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NESATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUSI TIPOTrPaAMMBI 110 OMOJIOTHUH JOCTUTAOTCS
B CIWMHCTBE YYEOHOM U BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COITMOKYJIBTYPHBIMH, HICTOPUYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3UIMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJIKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIXsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOGHHUSA YyuyeOHoro mpenmera «buomorusy»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaAUIMOHHBIM LIEHHOCTSIM POCCUMCKOTO OOIllecCTBa, pPacUIMpPEeHUE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UITUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KeHUE
3aKOHA W TIPaBOIIOPSIKA;



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

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

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

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIIOJIHEHUS
yuyeOHBIX, TIO3HABATEJIIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOU rPaKTaHCKOM UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpai, cBOWO PoanHy, CBOU S3BIK U KYJIBTYPY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIEHUE K IIPUPOJHOMY HACJIEIUIO U NIAMSITHUKAM IIPUPOJBI,
NOCTVKEHUsIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TOHMUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBa;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTtsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAaHME JTYXOBHBIX [IEHHOCTEN POCCUMCKOIO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEACHMUS;

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

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIEHHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



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

S) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 30pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
coOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 370POBbIO;

NOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUs );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10t00u¢e;

TOTOBHOCTh K AaKTUBHOW JIESITEIHBHOCTH TEXHOJOTMYECKOW U COIUAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYyIO JICSTEILHOCTD;

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

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

7) 3K0JI0rM4ecKOro BOCIIUTAHUS

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

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXKHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIb30BaHNEM  (COOJIOJIEHHE  MpaBWJI  TMOBEAEHHUS B  IMPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
IKOCHCTEM, OMOChephI);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpPEd  OKPYKAIOIIEH
MPUPOJIHOM cpejle, YMEHHE MPOTHO3UPOBATH HEOIArONPHUATHBIE 3KOJIOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUI U MPEIOTBpAATh UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIbITa TS TETHbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTHUYECKON NEATEILHOCTH SKOJOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH W OOIIECTBEHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTE
KYJBTYp, CIIOCOOCTBYFOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

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

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUS e€ poju B
(GbOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEJICTaBIICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NpoOJIeM
COXPaHECHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUsT HOBOT'O YPOBHS pPa3BUTHS MEIUIMHBI, CO3/JaHHME TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJI30BAHUIO TMPUPOJTHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoiu
IIPU U3YUEHUN OHOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3YeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOYEHHS Ha OCHOBE HAydyHbIX (aKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOyYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penieHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOU JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
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.



METAINIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (HOPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIECHAYUYHbIC MOHSTHS, OTPa’KaroIIue
[[ETOCTHOCTh HAY4YHOW KapTUHBI MHUpa U choenuduKy METOJIOB IO3HaHMUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCclieloBaHue,  HaOJoJleHHe,  HU3MEpeHHe,  OSKCIePUMEHT W Jpyrue);
yHHUBEpCAJIbHbIE y4eOHble JeHcTBUA (MO3HABaTelIbHbIE, KOMMYHHKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM  KOMIIETEHIIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajbHble y4eOHbIE JEeHCTBUS B
ITI03HABATEJILHOW M COLIMAJIbHOM MPAKTUKE.

B pesynbrare wu3ydeHus OuOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuatomierocss OynyT chOpMHpPOBaHbI TO3HABaTEIbHBIC
yHUBEpCaJIbHbIEC YUCOHBIC ICHUCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAIBHBIC YUCOHBIC
JEUCTBHS, PETYISTUBHBIC YyHUBEpPCAJbHBIC Yy4YeOHBbIE JEHCTBHUS, COBMECTHas
e TEIbHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

OBaanenue YHUBEPCAJIbLHBIMHU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMU:

1) 6a30BbI€e JJOrHUecKHe JeiCcTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh W aKTyaJIM3UpPOBaTh  MpoOJIEMY,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHWM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KJIacCU(pUKaIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIE NMPU3HAKH, yCTaHABIMBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

OnpeAesaTh IENH JEATEIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C MTOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE MMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUN
YKWBOU IPUPOBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTprUBaeMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXEMHO-MOJICILHBIC cpelcTBa JUTSE MIpEJICTaBICHUS
CYIIECTBEHHBIX CBA3€M W OTHOIICHUM B M3y4aeMbIX OHMOJIOTHMYECKUX OOBEKTaX, a



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

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B IEITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACSITCIBHOCTH;

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

pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS TPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHUS;

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;

(dbopMHpOBaATH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHCH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

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

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/1ady,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOJWTh apryMEHTHI IS JI0Ka3aTeJbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

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

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MoCcOOMs, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOJOTUYECKUX CIOBApSIX U
CIIPaBOYHWKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHETE), aHAIM3UPOBATH



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

dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh Pa3IUYHBIE METOMbl MPU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOIUMON ISl BBITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT HCHOJIb30BaHUS HUHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPEICTABICHUS
Oouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAdyeCTBE CpEJACTBA IMpu paboTe ¢
Oouosiorndueckor mHbOpMaALMEl: TNPUMEHATh XUMHYECKHEe, (U3NYECKHe U
MaTeMaTHYeCKHUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pACMO3HABaHUS U 3alHUTBl  WHOOpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiajeHue yHUBEPCATBHBIMH KOMMYHHKATHBHBIMU JI€CTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOMIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIUN APYTMX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpeAcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMANIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMATYATh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIQ/IETh PA3IMUYHBIMHU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU (popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHHEM
SI3bIKOBBIX CPEJICTB.

2) coBMecCTHAas 1esITeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJWBHUAYaJbHOU
paboThI U perIeHUN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOU 3a/1a4u;

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



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacnpenensaTh poJd € YYETOM MHEHHMHM YYaCTHUKOB, OOCYXIAaTh pPE3yJIbTAaThl
COBMECTHOW paboThI;

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

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBATh HJIEUM C TMO3UIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

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

OBJiaieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUS JUISl BBISBICHUS MpoOJieM M UX
peleHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIBHYIO NIESITENBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaALUSIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEOYTCHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €r0o, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO IIUPOKOW JPYAUIUU B
pa3HbIX O0OJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th HABBIKAMHU  [O3HABATEJILHOM  peduiekcud Kak  OCO3HaHUs
COBEpIIAEMBbIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIKECHUIO;



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

3) npuHATHE Ce0NA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTBl JPYTUX NpHU aHaJIU3€ pEe3yJbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHMOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKaHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  obyueHus  oOydarommxcss  Ouosmornn. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHBIC 3HAHMS, YMEHUS M CIIOCOOBI IEWCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMIPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBIEHBI IO
rojiamMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHWW O MECT€ U POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  PEHIeHUH  TpoOJieM  paluOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYOSKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIFOYACT:
OCHOBOIIOJIAraronue OUOJIOTHYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTa0oJIu3M, TOMEOCTa3, CaMOpPEryJslHs, CaMOBOCIPOU3BEIICHHUE,
HACIIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT U PAa3BUTHE), OMOJIOTMYECKHE TEOPHU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOrooOpa3usi ¥  TNPOUCXOXKIEHHS  KYJIbTYPHBIX  pPacT€HMil),  3aKOHBI
(emmHOOOpA3Msi MMOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICIICHUS, YHCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [.  MeHaens, TOMOJOTHYECKUX PSIIOB B
HACJIEICTBEHHOMN M3MEHYMBOCTH H. . Basunoga), IIPUHLATIB
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHNE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHHUS, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX UCCJICAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0JIeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIE MPU3HAKH: BHPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NPeBpaLICHUsI YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, MeH03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3sMHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HUCKYCCTBEHHOTO 0TOOPA;

yYMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMJAAMH KJIETKH W HX
(YHKIHMSIMH, CTPOSCHHEM KIETOK pa3HBIX TKaHEW W WX (QYHKIUSAMH, MEXIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXKIY dTalaMu
oOMeHa BelIeCTB, dTallaMu KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
dTarmaMu AYMOPHUOHATBLHOTO Pa3BUTHUS, TEHOTUIIOM WU (PEHOTHIIOM, (EHOTHUIIOM W
(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 JI0KAa3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISTh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMH MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1a0OpaTOpHBIE M MPaKTHUYECKHE padoThI, COOJI0IAThH
paBuia Ipu paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH UX IKCHEPUMEHTATbHBIMU
cpeacTBamMu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATH IOJYyUYEHHBIC
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B yueOHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  MOJYYCHHBIE  pe3ylbTaThl Ha  yYEHHYECKHX

KOH(EpEeHITHSX;
YMEHHE OIEHWBATh OSTHUYECKHWE AaCMEKThl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBIATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTU OUOJOTUM, MEAUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEIBCKOr0 XO34MCTBA, MUIEBOM MPOMBIILICHHOCTH, YTIYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbI HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIECH Mpodeccuu u
MPOJOJDKEHUE OHOJOTMYeCKOro oOpa3oBaHMS B  OpraHu3alusX CpPEeAHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmeta «buonorus» B 11
KJlacce NOJKHBI OTPAXkKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJM OHOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B IO3HAaHWUU 3aKOHOB TPUPOJBI M PEHICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEeYeCTBa, a TakKe B PEIIEHHMH BOMNPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuUTHE OUOJIOTUH;

yMEHHE BIAJETh CHCTEMOW OMOJOrMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAralouIuX OHOJIOTHYECKUX
TEPMUHOB M TMOHATUN (BUJ, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs: TEOPUS IBOJIIOINH), YUCHUS
(A. H. CeBeprioBa — 0 TyTsSIX U HampaBieHUsx 3BoJroiuu, B.W. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsimieBoro cxojacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
AKOJIOTUYECKON MHUpaMUIbl SHEpPruM), TUmoresbl (rumnore3a «Mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX MCCIEOBAHUSIX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIEHHUE, JKCIIEPUMEHT), CIIOCOO0aMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHbIE TMPHU3HAKU: BHUIOB, OHOrEOIIEHO30B,
HKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABMKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONAaTPUUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIIIUX CHJI SBOJIFOIIMN HAa T€HO(POH I TIOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YIHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aMMOCBS3M MEXKIY MPOIECCAMHU HBOJIIOLUH,
JBIKYIIUMU CUJIAMH AaHTPOIOreHEe3a, KOMIIOHEHTAMHU PA3JIUYHBIX 3KOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUMTENbHBbIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUJIOB K Cpele OOMTaHMs, aOMOTHYECKMX U OHOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOINIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsl TOKA3aTEIbCTBAa POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3usi BHUIOB U
HKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE pelIaTh OMOJIOTMYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEXTY UCCIIElyeMbIMH OMOJIOTUYECKUMU TPOIIECCAMU U SIBICHUSIMHU, JACTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCICPUMEHTAIHLHBIMU
cpencTBamu, GOPMYyITUpPYs 1Edb HUCCICJOBAHHS, AaHATU3UPOBATH IOJYYCHHEIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B Yy4eOHO-HCCIEI0BATEIbCKON paboTe 1Mo OHoJoTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECCTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  YYCHHYECKHX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100aabHBIX U3MEHEHHUH B Ouocdepe;

yYMEHHE OCYIIECTBJISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccuoHanbHON
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, METULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEJIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsaTh TO3HABaTEIbHBIA WHTEpEC, HANpPABICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun W IPOJODKCHUE
OMOJIOrMYecKoro 00pa3oBaHUs B OPraHU3ALMIX CPEAHETO MPOPECCHOHATBHOIO U
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
[TpoucxoxaeHue 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 DKOJIOTHS BUJIOB M MOMYJISIIHI 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

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMBbI U UX CBOMCTBA

ypOBHeBaSI OopraHHU3aluAa )XUBBIX CUCTEM

WcTopus OTKPBITHS U U3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonoruu. [Ipaktrueckas padota «M3yuenue
METO/I0B KJIETOYHON OHOIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHnranbHOe NEHTPUPYTUPOBAHUE,
[I1IP)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'IBHBIC BE€IICCTBA KJIICTKH, UX
OuoJjioruyeckas POJIb

Opranuyeckue BelIecTBa KJIETKH — OENKU.
JlaboparopHas paboTta «OOHapyxeHHEe
OCJIKOB C IOMOIIIBIO KAYECTBEHHBIX PEAKIIUIY

0.5

CoiicTBa, K1accupuKanys u GyHKIUH
OenkoB

10

Opranndeckue BEIECTBA KIETKH —
yTJIEBOIBI




11

OpraHqucm/Ie BCIICCTBA KIICTKH — JIMIIUBI

Hyxneunossie kucnotsl. JJHK n PHK.
JlabopaTtopHnast padora «MccnenoBanue

12 HYKJIEMHOBBIX KUCJIOT, BbI/IEJICHHBIX U3 05
KJIETOK Pa3JInYHbIX OPraHU3MOBY

13 Crpoenne u ¢pyakun ATD. [Ipyrue
Hykineozunrpudocedarsr (HTD)

14 CexBenupoBanue [JHK. Metoasl reHOMUKH,

TPAHCKPUIITOMHUKH, IPOTEOMUKHU

15 MeTo1bl CTPYKTYpHOM OHOJIOTHH

16 Tunel knerok. [IpokapuoTnyeckas KieTka
CrpoeHue s3yKapuoTHYECKON KIIETKH.

17 [IpakTnueckas pabora «/3yueHue cBOicTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETK!

OnHoMeMOpaHHbIE OPTaHOU bl KIIETKH.

19 [IpakTnueckas pabora «/3ydeHue qBUKEHUS 0.5
LUATOIIA3MbI B PACTUTENIBHBIX KIETKAX)

[TonyaBTOHOMHBIE OpraHOU/IbI KJIETKHU:

20 MUTOXOHAPUH, MacTuabl. JlabopartopHas 0.5
paborta «VccnenoBanue mia3Moin3a u ’
JIEIIa3MOJIN3a B PACTUTENbHBIX KIETKAX»

21 HememOpanHbie opraHou bl KIETKU

22 Crpoenue u GyHKIUU Aapa
CpaBHUTENIBHAS XapaKTEPUCTHUKA KIETOK

23 sykapuoT. JlabopatopHas pabdora «3yueHue 0.5
CTPOEHUS KJIETOK PA3JIMUHBIX OPraHU3MOB»

24 AcCCUMMJIALINS U TUCCUMUIISLINS — JIBE




CTOpOHBI MeTaboan3Ma. Turber oOMeHa
BeniectB. JlaboparopHas pabora «3yuenue
KaTaJINTUYECKOW aKTUBHOCTH ()epMEHTOB (HA
MpUMepe aMUIIa3bl WM KaTanasbl)»

@epMEeHTAaTUBHBIN XapakTep peaKuun
KJIeTouHoro Merabonusma. JlaboparopHas

25 pabora «M3yuenue pepMeHTaTUBHOTO 0.5
pacllerneHus NepoKCcuaa BOAOpoa B
PaCTHTENBHBIX U JKUBOTHBIX KJIETKAX)

26 benku-akTuBaTopsbl U OEIKU-UHTUOUTOPBI

27 ABTOTpOGHBIN TUIT OOMEHA BELIECTB

28 doTtocuHTE3
XemocuHTe3. JlaboparopHas padoTa

29 «CpaBHeHHUE MPoLeccOB POTOCHHTE3A U 0.5
XEMOCHHTE3a»

AnHaspoOHbIe opraHu3Mbl. Bubl OposkeHus.

30 JlabopaTtopHnast pabora «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U IbIXaHUS

31 AspoOHBIE OpraHu3Mbl. DTaIlbl
SHEPreTHYecKoro ooMeHa
DHeprus MeMOpPaHHOTO IPaIue€HTa MPOTOHOB.

32 Cunre3 AT®: padota mpotoHHoit ATD-
CUHTA3bI

33 Peakiiu MaTpudHOro CMHTE3a

34 Tpanckpunuus — matpuusslii cuaTe3 PHK

35 Tpancisius u e€ sranbl

36 Koauposanue aMmuHOkHCcI0T. Posb pubocom

B OMocuHTEe3€e OeKa




Opranuzanys reHoma y npokapuoT U

37
JyKapuoT

18 MouiekynspHble MEXaHU3MBbI SKCIIPECCUU
I€HOB Y 3YKapuoT
Bupycsl — BHeKsIeTOUHBIE (POPMBI KU3HU U

39 oOnuraTHbie apa3uThl. [IpakTudeckas 0.5
pabota «Co3anue MoJIenu BUpycay

40 BupycHble 3a001eBaHus YeIOBEKa,
JKUBOTHBIX, PACTCHUHN

41 HanorexHosornu B OMOJIOTUH U MEUITNHE

42 JKU3HEeHHBIN IUKIT KJIETKA

43 Martpuussiii cuare3 JTHK
Xpomocowmsl. JlabopaTtopHast paboTa

44 «M3yueHnne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»

45 JleneHne KICTKH — MHTO3
Tunel knetok. KapuokuHes U HUTOKUHES.

46 JlaGopaTtopHnas pabora «Habmoaenne Mmuto3a 0.5
B KJIETKaX KOHUMKA KOpeIlKa JyKa (Ha ’
TrOTOBBIX MUKpOIIpernapaTax)»

47 Perymsimus ;kM3HEHHOTO [UKJIA KIETOK

48 OpranusM Kak €IMHOE 11eJI0€

49 Tkanu pacrenuit. Jlaboparopnas pabora 0.5
«M3ydyeHne TKaHEeH pacTeHUI» ’
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas pabota «/3yueHue TkaHen 0.5
KUBOTHBIX)»

51 Opranbl. Cucremsl opraHos. JlaboparopHas 0.5




pabota «/3y4eHne opraHoB IBETKOBOTO

pacTeHus»

52 Ormopa Tena opraHu3MoB 1

53 JIBuKEeHHe OpraHu3MOB 1

54 [Intanue oprann3MoB 1

55 [Tutanue MO3BOHOYHBIX KUBOTHBIX. |
[MumeBapurenbHas cucTeMa 4eaoBeKa

56 JlpIxanue opraHu3MoB 1

57 JIpIXaHHEe MO3BOHOYHBIX )KHBOTHBIX U :
YeloBeKa

58 TpaHcnopT BEIeCTB y OPraHU3MOB 1

59 KpoBeHnocHas cucrema no3BOHOYHBIX 1
KUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranusmMoB 1

61 3ammTa y OpraHu3MOB 1

62 NmMmyHHas cuctema deoBeka 1

63 PaznipaxuMocTh U peryssnus y OpraHu3MoB 1

64 ['ymopanbHas perymsius 1 SHI0KpUHHAs |
CUCTEeMa >KUBOTHBIX U YeJIOBEKa

65 ®opMBbI pa3MHOKEHUSI OPTaHU3MOB 1

66 [TosoBOE pa3zmMHOXKEHUE 1

67 Meiios 1
I'amerorenes. OGpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JJabopaTopHast paboTta | 0.5
«M3yueHne cTpOoeHHUs MOJIOBBIX KIETOK Ha ’
TOTOBBIX MUKpOIIpenapaTax»

69 HNHnuBuayanbHOE pa3BUTHE OPraHU3MOB — 1




OHTOI'CHEC3

70

3akiajKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIMCTKOB

71

Poct u pa3zsutue xxuBoTHbIX. JlabopaTopHas
pa60Ta «BpIsiBIIEHUE PU3HAKOB CXOJICTBA
3ap0m)1mel71 IIO3BOHOYHBIX KMBOTHBIX»

0.5

72

PasMHOkeHUE U pa3BUTHE pPaCTEHUM.
JlabopaTtopHnast pabota «CTpoeHue OpraHoB
Pa3MHOKEHHSI BEICIITUX PACTCHUN

0.5

73

Hcropust cTaHOBIEHUS U pa3BUTUS T€HETUKH
KaK HayKu

74

OCHOBHBIE IOHATHUSA ¥ CHMBOJIEI T€HETHKU.
JlabopaTtopHnas pabota «JIlpo3odmia kak
00BEKT TeHETUIECKUX UCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HaCJICIOBAHMSI TPH3HAKOB.
MoHoTHOPHIHOE CKPEIINBAHHUE.
[Ipaktruueckas padota "U3yuenune
pe3yIbTaTOB MOHOTHOPHTHOTO CKPEUIMBAHUS
y npo30duiier"

0.5

76

HI/ITOJ'IOFI/ILIGCKI/IC OCHOBBEI MOHOFI/I6pI/I,I[HOFO
CKpPCIIUBAHUA

77

AHanH3pr10mee CKpCIIUBAHUC. Henonnoe
JOMUHHPOBAHUEC

78

JurubpunHoe ckpeuuBanue. [lpaktuueckas
pabota «3ydyeHue pe3yabTaToB
JUTUOPUIHOTO CKPEIIUBAHUS Y JPO30(PHIIBI»

0.5

79

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO
CKpCUIMBAaHUA




80 CuemieHHO€ HacIeI0BaHUE PU3HAKOB 1
81 XpoMOCOMHas TEOpUsl HACIEICTBEHHOCTH 1
82 ['eneTtuka momna 1
83 ['eHOoTHN Kak 1IEIOCTHAsI CUCTEMA 1
24 ['eHeT4eCKnit KOHTPOJIb PA3BUTHUSA |
pacTeHui, )KUBOTHBIX U YEJIOBEKA
25 N3meHunBOCTh NPU3HAKOB. Buasl
W3MEHYUBOCTH !
86 MonudukanoHHas U3BMEHYUBOCTh 1
BapranunonHslli psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas pabota
87 «HccnenoBanre 3aKOHOMEPHOCTEH : 0.5
MOTU(DUKAITUOHHONW U3MEHYHUBOCTH. '
[TocTpoeHue BapuamOHHOTO pssia U
BapHallMOHHOW KPUBOW»
28 I'enotunuyeckast U3MEHYUBOCTb. |
KomMOunaTiBHas ©I3MEHYUBOCTh
MyranuoHHast U3MeH4YUBOCTb. [IpakTnyeckas
89 pabora «Myrauuu y apo3oduisl (Ha 1 0.5
TrOTOBBIX MUKpOIIpernapaTax)»
90 3aKOHOMEPHOCTH MYTAIIHOHHOTO MpoIiecca. |
DONUreHeTHKa U SITUTeHOMUKA
91 I'eneruka yenoseka. [IpakTudeckas pabota | 0.5
«CocraBieHue 1 aHaJIu3 POAO0CIOBHOI ’
92 Meto1bl MEIUIIUHCKON T€HETUKH 1
3HaueHHE MEIULIMHCKON T€HETUKH B
93 MPEAOTBPALLECHUN U JIEYEHUH T€HETUYECKUX 1

3a00JICBaHHUH YeJI0OBEKa




OCHOBHBIE IIOHSITUI CCJICKLINU.
Jlaboparopnas pabota «3yueHnue copTos

94 . 1 0.5
KYJIBTYPHBIX PACTCHHUN U TTOPOJI JOMAITHUX
KUBOTHBIX)»
MeTo1bl CENEKIIMOHHON pabOTHI.

95 Jlaboparopuas padoTa «/3ydeHue MeTo10B 1 0.5
CEJIEKIIMU PACTECHHIN
JIOCTHKEHMS CEJIEKIIMN PACTEHHI U

96 XKUBOTHBIX. [IpakTHueckas pabora 1
«IIprBUBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHHEe U UCTIOJIb30BaHUE :
TEHETUYECKUX PECYPCOB
buoTexHoorus kak Hayka u 0Tpacib

98 npousBojicTBa. [IpakTuueckas padora 1 0.5
«M3ydenne 00bEKTOB OMOTEXHOJIOT U

99 OCHOBHBIE HANIPaBJIEHUSI CAHTETUYECKOMN |
Oouonorun

100 XpOMOCOMHas U TeHHas UHXEHEPHUS 1

101 Menuuuackrue OMOTEXHOJIOTUN 1

102 PesepBHbIit ypoK. HOBTS)peHI/Ie, 0000mIeHuE, |
cUCTeMaTu3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 Teopus Y. Jlapuna 1
) JIBHOKyIye CHIIbI ABOJIFOIMA BUAOB 10 Y. |
JapBuny
3 Bbopr0a 3a cymectBoBaHNE, €CTECTBEHHBIIN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: |
MUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIUS
6 [Momynsiuss — 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 «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJIOruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocodnerus
OpraHru3MoOB 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 MHKPOSBOJIIOLOKWHU U SITUACMHUOJIOTNHN

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 U 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
paborta «3yuenue ocobeHHOCTEH ’
CTPOEHUS paCTEHUI Pa3HBIX OTIICIOBY»
13 OCHOBHBIE ATaIIbI 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 KPU3UCHI MPOIILIOTO

37 CoBpeMeHHbIN 3KOJOTUYECKUI KPU3HC, €ro
OCOOCHHOCTH

18 CoBpeMeHHasi CUCTEMa OPraHUuYECKOTO
MPOIILIOTO

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTpPONOJIOTHS — HayKa O YEJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHUHU 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 OHOJIOTMYECKUX U
COLIMANIBHBIX (PAKTOPOB B aHTPOTIOT€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 3KOJOTMYECKUX 3HaHUHN 115 |
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 PKOJOTUYECKUH PaKTop.

55 JlabopaTtopHas pabota «BrisiBIIeHHE 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 OOUTAHU»

57 Cpenbl 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 MOpPEN U OKEAHOB

78 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

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

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAxX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

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 «MHUKpO3BOIIOLUS 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 «DKOJIOTUs — 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 I10 102 75

I[TIPOTPAMME







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

* buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuit A.A., Py6uos A.M. u npyrue;
oA penakuueit [Taceunnka B.B., AkimonepHoe o0iiectBo «M31aTenbcTBO

«IIpocsemenue»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

T.JI.bornanosa, E. A. CononoBa «buonorus; CripaBouHoe ocodue Jiist
CTapUIEKJIACCHUKOB M MOCTYNAIOMIUX B BY3b» 2003;

H I'pun, V. Crayrt., J. Teiinop «buonorusi», M. «Mup» 2021r.
C.N.KonecuukoB «buonorusi: YueOHoe nmocodue /isi MOCTYMAIOMIUX B BY3bD»,
2003;

B.H.®pocun, B. U. CuBornazos, «['oroBumcs k EI'9: O6mas 6uonorus 2002;
buosiornueckuit sHIMKIONEANYECKUI clloBaph.- M., 2017.

T.JI.bornanosa, E. A. Cononora «CnpaBouHuk no 6uonorun», M. «ACT -
IIpecc mkomnay», 2003r,

B.b.3axapoB «O6mas 6uonorus 10-11 kmacey.

C.I''MawmonToBa, B.b.3axapoBa, T.A.Ko3noBoit «OcHOBEI Oroorum», M.,

«IIpocsemenue», 2015



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU
UHTEPHET

1 Enunoe okHO JocTyna K MHPOpMAaIIMOHHBIM pecypcam. buonorus
http://window.edu.ru/catalog/?p_rub6 [{udpoBoit o6GpazoBaTenbHBIN pecypc
«JlecaTp crynenen

OMOMOJIEKYJIIPHOIN TPaMOTHOCTH»
http://schoolcollection.edu.ru/catalog/rubr/6fd30000-08e5-11dc-8314-
0800200c9a66/93255/?

2 Iludposoit oOpazoBarenbHbIi pecypc «HcToprs HAYYHOTO SKCIEPUMEHTA
http://schoolcollection.edu.ru/catalog/rubr/cd285
216-eb96-a7b2-0127-01c6aldb4b31/114723/?

3 Hudposoit o6pazoBaTeIbHBINA pecypc «IBONIOIUOHHAS

1abopaTopus

http://schoolcollection.edu.ru/catalog/rubr/2f2df4
fb-6240-4c42-b476-1bf13538b678/

4 Ennnas koutekius udpoBsIx o0pazoBaTenbHbIX pecypcoBhttp://school-
collection.edu.ru/

5 OTkpbIThIN O0aHK TecToBBIX 3ananuit ®UIIN. buonorus
http://os.fipi.ru/tasks/6/a

[udbposoit 06pazoBaTeNbHBIN pecypc «bHOTEXHOTOTHS»
http://schoolcollection.edu.ru/catalog/rubr/1fSaaedb-b05d-4d 1d-afc8-

€247t48d3eb0/118918/?



7 Hudposoil o6pazoBaTenbHblil pecypc «buoxumusi»
http://schoolcollection.edu.ru/catalog/rubr/947bea92-5a16-b954-69¢e0-

8b9cceedal3es/






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 447200959609934981311677372486379060188671997433
Bnagenel 3bikoBa Onkra AnexkcadipoBHa

OeicTevTened C 09.09.2024 no 09.09.2025



http://www.tcpdf.org

		2024-09-18T15:01:11+0500




