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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 mnpenojgaBanus ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM M3 KOMIIOHEHTOB MpeaMeTHOM obsactu «EcTecTBeHHO-
HayuHble 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, cpeHUM IpodecCHOHaNbHBIM U BRICIIUM 0Opa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIIeHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBA3AHHBIX C MpodopueHTaruell 00yJaroMxcs U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamery "buosorus" naér mpeacraBieHue O
HeMM M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriyoiéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €TO0
CTPYKTYpPHpOBaHHE TIO pa3zjieliaM UM TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEH/yeT TIOCJIe0BaTeIbHOCTh W3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOro Tpoliecca,
BO3pPAaCTHBIX OCOOCHHOCTEHM oOydaromuxcsi. B mporpamme 1o Ouosioruu
peann3oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3y4Y€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHmusi, Oiaromaps 4YeMy MPOCMAaTpUBaeTCA
HaIlpaBJICHHOCTh HA  MOCJIEAYIOLIEe pPa3BUTHE  OHOJOTMYECKHX  3HAHUH,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHUI O 340poBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoit cpeae. B
nporpamMme Mo OWOJIOTMH TakXe IOKa3aHbl BO3MOXHOCTH y4e€OHOro IpeaMera
«buonoruss» B peammzauuu TpedoBanuii PI'OC COO Kk mIaHUPYEMbIM
JUYHOCTHBIM, METANpPEeIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOpMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
00ydJaromuxcss MO OCBOCHHIO COACPKAHUS OHMOJIOTMYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHero 001ero 0opa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBeplIaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



paclvpeHrue U yriyojieHue 3HaHWil oOydaromuxcs O XUBOM IPHUPOAE, OCHOBAX
MOJIEKYJIIPHOM ¥ KJIETOYHOM OMOJNOrHHM, 3MOPHOJIOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOIO YYEHHSI U SKOJIOTUH.

N3yuenue yueOHoro mpeamera «buosorusy» Ha YriyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMUXCS K MOCIEAYIOIIEMY IOJYYESHHUIO
OMoJIOrMYecKoro  o0Opa3oBaHUsi B By3aX HM  OpraHM3aluixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKHX Pa3fesioB OMOJOTMH Ha YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kjaccax 3TM 3HaHUS TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEJCHUS TPUKIAJIHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
¢usuku, XuMuu, reorpadu 1 MaTeMaTUKH.

CtpykTypa mnporpammbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3allMH, BOJIIOIIMH OPraHUYECKOTO MHUpa Ha 3emIle,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, SMOpPHOJIOTHH U
OMONIOTUN PA3BUTHUSA, TEHETHUKUA U CEJICKI[MU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, AKTyaIM3UPYIOTCS 3HAHMS OOydYaloIUXCs MO OOTaHUKE, 300JI0THH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kimacce wu3ydyaroTcs SBOIIOLNKMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
o0y4arouMMucs: ONOJIOTHYECKUX TEOPUHM U 3aKOHOB, UAEH, MPUHLIUIIOB U MPaBHIL,
JIe)KAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0Opa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
HCCJIEIOBAaHUAX B OMOJIOTMH, TPUKIAAHBIX aCIEKTaX OMOJOrnYecKux 3HaHui. s
pa3BUTHs WU NOJNJEPKAHMS HHTEpeca oO0ydarolmuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PAa3BUTHS
TOW WM HMHOM oOJacTh OMOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PELIEHUE BaXKHEHUIIUX OMOJIOIrMYECKUX U SKOJIOTHYECKUX POOIIEM.



Henb uzyuyenus yueOHoro npeamera «buonorusy» Ha yriiyOJI€HHOM YPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy >KUBBIX CHCTEM pa3HOr0 paHra ¢ MPUOOPETCHUE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENENEHHONW 00nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOODPY
y4eOHOT0 3aBeICHUS JJIsl TPOIOHKEHUSI OMOJIOTHYECKOT0 00pa3oBaHuUS.

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, COCTaBISIONMINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJOTHYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMEHHBIX MCCJICIOBAHUAX B OMOJIOTHH;

03HAKOMJICHHE OOYyYaloImMUXCd C METOJaMH TIO3HAHMS KUBOW TPUPOJIBIL:
UCCJICOBATEILCKUMH  METOJaMU  OUOJOTUYECKHX HayK (MOJICKYJISIPHOW W
KJIETOYHOW OHWOJIOTHH, HMOPHOJOTMM W OWUOJOTUU Pa3BUTUS, TCHETHUKU W
CeJICKIINHM, OWOTEXHOJIOTUM M CHUHTETHYECKOW OHOJIOTHH, TaJICOHTOJIOTHH,
HKOJIOTHH);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJACHUS  OMOJIOTHYECKUX
UCClieloBaHUA B JabopaTopud W B mpupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHe OOYYarOIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBbHO  HaXOJUTh,
aHAIM3UPOBATh M MCIOJB30BaTh OMOJIOTMYECKYI0 WH(OpPMaINIO; MOJIB30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHaBJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATbHO-)KOHOMHUYECKHUMU M  OIKOJIOTHYECKUMHU
npoOJieMaMi YeJOBEUeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH JAESATENBHOCTH TIO
OTHONICHHUIO K OKPYXKaloIlel NpUPOIHON cpene, COOCTBEHHOMY 3J0POBBIO H
3MI0POBBIO  OKPYXKAIOIUX JIIOJIEH; OOOCHOBBIBATH U  COONIOATh  MEpHI
npodunakTuki MHGEKIIMOHHBIX 3a00JeBaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM >KH3HEICATEIHPHOCTA B YPE3BBIUANHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BuUTHE y OOyYarOlMXCsl UHTEIJIEKTYalIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B TMpOllecCe€ 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHMOJIOTHM, pEUIIa€MbIMU €10 MpoO0JieMaMH, METOJ0JIOruen
OMOJIOrMYECKOTO UCCIIEIOBAHUS, pPOBEACHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



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

NpHOOpETeHHEe  OOYy4YaloMMMHUCS ~ KOMIETEHTHOCTH B pallMOHAIBHOM
MPUPOAOIIONB30BaHUN (COOIOIEHNE NpPaBUJI IOBEIEHUS B MPHUPOJE, 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  HCIIOJIH30BAHHS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJIA  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieaymomeMy npodeccuOHAaTbHOMY CaMOOMpPENENeHUI0, B COOTBETCTBUU C
WHIVNBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTAMHU PETHOHA.

OO61iee yMcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHH Ha YIIIYyOJICHHOM
YpOBHE cpeqiHero oduiero oopasoBanusi, coctarisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEACTB OOyUCHHsS OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CIEHM(PUKH €r0 COAECp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHUE OMOJIOTrMYEeCKOro 0o0pa3oBaHUsT B OpraHU3alUSIX CPEIHETrO
podecCHOHaIBLHOTO U BBICIIET0 00pa30BaHUSI.

OO6s13aTeIBbHBIM YCIIOBUEM MPU O0YICHUH OMOJIOTHN HA YyriyOJEHHOM YPOBHE
ABIIIETCS TIPOBEJEHUE JTa0OPATOPHBIX U TMPAKTUUECKHX padoT. Takke ydacTue
00y4JaromuXxcs B BBINOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIE0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX  OINpEACNIeTCS  Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTEPHUATIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX 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, JIk. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupbie cuctembl Kak mpeaMer 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
npoBepka runote3. Hynesas runoresza. [lonsitue BbIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHBIE NPHU3HAKU KU3HW», «buomornueckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
M3y4YECHUS )KUBOW MPUPOJIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJdOBaHME  JJISI  TPOBEACHUS
HaOJI0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykrypHO-QYHKIMOHANbHAS eAuHUIAa KuBoro. Hcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiigen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonpl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, Iu]depeHIHranIbHOoe
HeHTpUu(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

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

Tabnuuel U cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

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

IlpakTuueckass padora «l3ydyeHue METOAOB KJICTOYHOM OHOJIOTHUH
(xpomarorpadus, saextpodopes, auddepeHMaANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KjIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ posib Kak pacTBOpPUTENS, pearcHTa, yd4acTHe B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOperyasiuui. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEecKas
poJsib. POnp KATHOHOB M AaHHOHOB B KIJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHUCTOTHBIN cocTaB OenkoB. CTPyKTYyphl 0eIKOBOM MoiieKyibl. [lepBuanas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qpynkuun 6enkos. IIpuonsi.



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

Jlununel. ['mapopunsHO-ruapododHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

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

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

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

JdeMoHCcTpamuu

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

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

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

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKumn».

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

Tema 5. CTpoeHue u QyHKIUM KJIETKH

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



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

Crtpoenue U (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHUYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, 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.

Hutomnasma. [uto3omns. Llutockenet. JIBrmxenne 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 oenxog 6 IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbIN)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckui,
JI. Mapeynuc). Ctpoerre u (yHKIIMM MUTOXOHIApUN | mactui. llepBuunsle,
BTOPUYHBIE W  CJIOXKHBIE  IJIACTUABI  (DOTOCHHTE3UPYIOIIMX  DYKAPHOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTbl. AKkmuHogvle Muxkpoguiamenmuol. MBIIIIEUHBIE  KIIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. KineTouHsrii
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. O6osouka sapa, XpOMATUH, KapHoIUIa3Ma, SJIPBIILIKH, UX CTPOCHHUE 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.

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

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaGoparopnass pabora «/3yueHne CTpPOEHUA KJIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHas paGora «lccienoBanue miasMoiiM3a W JIEIUIa3MOJIM3a B
PaCTUTEIBHBIX KIETKAaX).

IIpakTuueckass paGora  «V3ydyeHue  JABWMXKEHUS  LUTOIJIA3MbI B
PaCTUTEILHBIX KIETKAX).

Tema 6. O0MeH BelIeCTB M NPeBpalleHNe JHEPTHH B KJIETKe

ACCUMUIIATINS ¥ TUCCUMIJISAIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecreueHne KIeTku: TmpeBpainienue ATD B
oOMeHHBIX Tporeccax. DepMEHTaTUBHBIA XapaKTep peakiuid KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPbl M OEJNKU-MHTUOUTOpPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliecce
dotocunTe3a. CreToBas U TemHoBas (asbl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHHTE3a. BiusHue pa3auyHbIX (HAaKTOPOB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHue (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, JKeIe300aKTepuH, CepoOaKTEpUH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe OopraHm3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pPOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIIH OOJIC3HEH.

AdpobHBIE OpraHu3MBl. Otarnbl YHEPreTUYECKOTO oOMmeHa.
[TonroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucCieHne, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
npoiieccax Ouonoruueckoro okucienus. Luknuueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Inepeus membpanno2o epaduenma npomonos. Cuumes



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

JdemoHcTpanumn

Ioptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. 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.

JlaGoparopHass pabora «l3ydyeHME  KATAIMTUYECKOM  AKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlabopaTopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (DOTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE 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 uH@opmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunumss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMKU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnoptHeix PHK B GuocunTtese Genka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue ammuHokucinor. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKapUOT U 3YKapHOT. Perynsuus akTUBHOCTH T'€HOB Y MNpPOKapuHOT. ['umoresa
onepoHa (®. Kako0, XK. Mano). Monekynspnvlie mexanuzmvl IKCHpeCccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MpOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounbie (OpMBI )KH3HU B 00JUraTHbIC Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a001eBanus yenoBeka, kUBOTHBIX, pacteHui. CIINJ[, COVID-
19, counanbHble 1 MEIULIIMHCKUE TPOOJIEMBI.

buounpopmamura: uumezpayus u ananuz o6orvuiux maccugos («bigdata»)
CMPYKMYPHLIX OUOL02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
llpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanuun

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

Tabnuuel n cxembl: «buocunTtes 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 TpOolIecCOB, MpoTeKalmux B uHTepdaze. [loaroroBka KiIeTKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUUYECKHI ) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CUHTE3, aAHTUNAPAJIEIbHOCTb.
Mexanusm perummkauuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

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

lenenue xnetkn — wMuTo3. Craguu MHTO3a W TPOUCXOAALIME B HUX

npoiiecchl. Tumbl MuTo3a. KaproknHes u nurokuHe3. buonornueckoe 3HaueHUE
MUTO3a.

Perynsuus mMuToTHMYECKOro IUKIa KiIeTKH. [Iporpammmupyemasi KieTodyHas
rudesnp — arnomnTos.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAsi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmapenus u eudenu kKiemox. «L{ugposas
K1emKa» — ououngpopmamuueckue mooeau QyHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpanuu

Tabmumel 1 cxembl: «OKWU3HEHHBIN ITUKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTIpenapaThl: «MUTO3 B KIETKax
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKIETOYHBIE,
KOJIOHUATbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OCcOOCHHOCTH  CTPOEHUS W JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCIH, Apyrue npotucthl. KolloHHanbHbIe OpraHu3MBbl.



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

Tkanu pacteHuidl. Tumbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(yHKUUH ¥ pacmoioKeHUs TKaHEel B opraHax pacTeHHil.

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

Opranbl. BereratnBHble M TE€HEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMbI OPTaHOB )KUBOTHBIX U UesIoBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

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

JIBrokeHre  opraHu3moB.  JIBMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUHU. J[BMIKEHHME MHOTOKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlieuyHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. IloryomeHnue BOABI, YIVIEKMCIONO Tra3a |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
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 apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TMO3BOHOYHBIX JKMUBOTHBIX.
JIpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTULl U
MJIEKONIUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHCOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BewmecTB y XKUBOTHBIX. KpoBeHOCHas cucrteMa U €€ Oprasbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyABbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJTIONHUOHHBIC
YCJIOKHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOYHBIX *UBOTHBIX. PaboTa
cepaua u €€ perynsmus.

Brigenenne y opramusmoB. Beigenenue y pacteHuil. Beigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCACHIBAHHE KaK MEXaHU3Mbl paOOThI OPTraHOB BbIJICICHUS.
CBs3b NIOJIOCTH TEJIAa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMu. Bolaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. CtpoeHue u (QpyHKUIHOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii W TUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeacTsa macCUBHON U XUMUYECKOW 3a1UThI. DUTOHITUIBI.

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

PazgpaxxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHm3mMoB. Takcucel. PazgpaxumocTts W perymauus y
pacteHuil. PocToBbI€ BellIECTBA U UX 3HAYCHHE.

HepBHast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. JBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCiI10BHBIE pedIEKCHI.

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

JdeMoHCcTpanuu

[Toptper: U. I1. I1aBios.

Tabnmuuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmmey», «OpraHbl IBETKOBBIX PACTCHUN»,
«CucteMbl OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «TkaHu pacreHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIs,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHW JKMBOTHBIX», «CKEJIET YelIOBEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11eyHas CHUCTEMA,
«BpigenurenbHas cUCTEMa», «DHIOKpPUHHaA cucTeMay, «CTPOEHHME MBIIIIBDY,
«IMMyHUTETY, «KHUI1e4yHOonoa0CTHRIEY, «Cxema  TATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THUIPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cuctema poeio», «HepBHas cucrema grymkm», «HepBHas — cucrtema
npecMmbikatoruxcsi»y,  «HepBaas  cucrema  nTuny», «HepBHas  cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEH, pPaKOBUHBI MOJIIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPHl KOMHATHBIX pAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00opy1I0BaHUE JJIsl AEMOHCTPAIIMHY TTOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHUH,
pacuierieHrus Kpaxmasia u OeJIKOB MOJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHune TKaHel pacTEeHU».

JlabGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

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

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecronoro  pa3MHOXKEHHS:  TOYKOBaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHHE.

ITonoBoe paszmuHoxxeHue. I[lonoBbie KIETKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buosnornueckuii cMbIci
MeK03a M TOJIOBOTO mpolecca. Melo3 M ero Mecro B KU3HEHHOM IUKIIE
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
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenwe. 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 pa3BUBAIOUIEroCs 3apojbliia (SMOpUOHATIbHAS HHAYKIHUA).
3aknajka TIUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbhblii mepuon. Ilpsimoe wu
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojoOrMyeckoe 3HaYE€HHE MPSMOrO0 U HENPSIMOTO



pa3BUTHUSA, UX PACHpPOCTPAHEHUE B MpUpOAE. UMbl pocTa >KUBOTHBIX. DakToOphI
PETYJISIIUU POCTA )KUBOTHBIX U YesoBeka. CTaauu NoCTIMOPUOHAIBHOIO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYeCKre MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meio3sa.
I'amerorene3 y pacreHuid. OIUIOOOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHoe pasmHOXxeHue», «Tumbl Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHoOxeHue ruapel», «Meio3», «Xpomocomsl», «['amerorenes», «CTpoeHHE
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HEempsiMoe pas3BuTue», «Pa3BuThe Maickoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymkun», «/{BoilHOE OIIOOTBOPEHHUE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KM3HEHHBIN [IUKIT COCHBI».

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

JlaGoparopHasi padora «l3yuyeHue CTpPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpEenapaTaxy.

IIpakTuyeckass padora «BpIsiBIIeHHE NPU3HAKOB CXOJICTBA 3apojbllIeH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI».

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

Hctopusi cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbIE TEHETUYECKHE MOHATHS U CUMBOJIBL. | 'OMOJIOTUYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBbI, AJIbTEPHATUBHBIE MNPHU3HAKU, AOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUS, TUOPUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETUKU:  TUOPUIOJIOTHYECKUM,  I[UTOJIOTUYECKUM,
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: «MeTobl TeHETUKNY, «CXEMbI CKpElUBaHUS.

JlabopaTtopHas pabora «Jlpo3oduna kKak OOBEKT TEHETHYECKUX
UCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi rudpUI0B MepBoro nokosieHus. [IpaBuno gomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIuIeHUs NpHU3HAKoB. LluTosormyeckne OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ UmoTe3a YMCTOTHI TaMeT.

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

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HACJIeIOBaHUs  NpU3HAKOB.  lluTonmoruuyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAaHUS.

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

I'eneTuka nmona. XpoMOCOMHBI MEXaHHU3M OIpPEAENEHUs ona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHnli 1oj. | eHeTuyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenocTHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
rega. MHOKECTBESHHBIN ajuieau3M. B3amMoJeilicTBUe HealUIeJILHBIX T'€HOB.
Komnniementaprocts. OnucTtas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX IMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eHeTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUSI «XO35UH
— Tapa3uT» U «XO3UH — MHUKpPOOHMOM». ['€HEeTHYeCKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTraHU3MOB.

JdemoncTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akOHBI MeHaenss», « TpeTuii 3aKoH
Mennens», «AHanu3upylollee CcKpeluBaHue», «HemomHoe aoMuHUpOBaHUEY,
«CueryieHHOe HacjeAOoBaHUWE NPU3HAKOB Yy JApo3oduibly, «['eHeTuka momay,



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

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTpAllUM 3aKOHOB €IuHOOOpasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOAEIbL A
JEMOHCTPAllMd CLEIUICHHOTO HACJIE€JOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporipenapar: «J[po3odumnar.

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

IIpakTnueckas  padora  «M3ydyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpeabl npu  GopmMupoBaHuUM (HEHOTHUIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACJIEICTBEHHAS U HACJICICTBECHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoAUGUKAITMOHHONW M3MEHUYMBOCTH. HopMma peaknuu npuszHaka. BapuanuoHHBIN
psin u BapuanmonHas kpusas (B. WMoranncen). CpoiicTBa MoauUKaIMOHHON
M3MEHYUBOCTH.

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

KomOunaTuBHasT W3MEHYMBOCTh. Meio3 W TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATHBHOU N3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYMBOCTHA B CO3JaHUN
T€HETHYECKOT0 pa3HOo0Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHasT W3MEHYMBOCTb. Buapl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToriasMaTuyeckue Mytanuu. CoMaTHYeCKHWe M TOJ0oBble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTanui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKUX PSJJIOB B
HacnencTBeHHo m3meHunBoctu (H.UM. BaBunoB). BHesnepHass M3MEHUHMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUCEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoncTpanumn

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

Tabmumper w cxembl:  «Buapl  wm3MeHUMBOCTHY», «MoaudukarmoHHas
U3MCHYHUBOCTHY, «KomOuHaTuBHAs U3MECHYHUBOCTBY, «Meiio3y,
«OnnongoTBopeHue, «I'eHerTndeckue 3a00IeBaHNs YeI0BEKa», «BUIbI MyTaIuiiy.



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpaduu) KUBOTHBIX C PA3TUYHBIMU BUJIaMH U3MEHYUBOCTH.

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

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

Tema 14. I'eneTnka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HUCCIEIOBaHUS T€HOMA
yejaoBeKa. MeToabl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'E€HEAIOTMYECKUH,
OJIN3HEIIOBBIN, IUTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemMeHHOe OmpeAeICHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM UHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIC
0one3HH 4YenoBeka. boJIe3HM C HACIENCTBEHHON MperpacroiioKeHHOCTHIO.
3HaYeHUEe MEIUIMHCKOM T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T€HETUUECKUX
3a00JeBaHUi YeloBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckrie QakTopbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH 4YEJOBEKa K
(bu3MUecCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karole cpebl. |'eHeTnyeckas
IPEAPACTION0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdeMoHcTpanuun

Tabmumel 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUCHUS TCHETHKU
yesoBekay, «l eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKaiusi U CeJeKUusA. 3apOoKJICHHUE CEJICKIMU U JOMECTHUKAIUU.
VYuenue H. U. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOroooOpasus
KYJIbTYPHBIX pacTeHui. Ponp cenexkuum B CO3JaHUM COPTOB PACTEHUM WU IOPOJ
#xuBOoTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wm3MeHunmBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHOM paboThl. VCKycCTBEHHBIH OTOOp: MacCOBBIA W
WHJAUBUIYaIbHBIN. DTarbl KOMOMHAIIMOHHOMI CCJICKIUHU. HcnreiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOMIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP IO TEHOTUITY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThlI.
PannanroHHBIN M XUMUYECKUA MYTAareHe3 Kak MCTOYHUK MYTalHWil y KyJIbTYPHBIX



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

[lonyuenne ITOJIMIIIONTOB. BryTtpusunosas ruOpuan3ays.
bnuszkopoacTBEeHHOE — CKpellMBaHWe, WiaM  UMHOpuauHr.  HepoacTtBeHHoOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc W ero mnpuuuHbl. Vcmnonws3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rubOpuauzauus. Ilpeogonenue Oecrutonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIUU PACTEHUM U )KUBOTHBIX. «3enénas
DesoNoOYULY.

CoxpaHeHue U U3y4YEHHE N€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUU U
UX JMKUX  pOJIMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHEeMUYECKUMU Pecypcamul CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yessax YIyuuleHUs Cyuecmsyouux u co30anus Ho8blX NOpoo0, TUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHncTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpsanenko, b. JI. Actaypos, H. bopnoyr, /. K. bensies.

Tabnuuel 1 cxembl: «L{eHTpBI MPOUCXOKACHUS U MHOTO0Opa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACIEACTBEHHOM M3MEHUYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtaresesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHUI U MOPOA
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3yueHre METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypeusi «OCHOBHBIE METOABI W JIOCTHXKEHHS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCHBITATENbHBIN y4YacCTOK, B TEIJIMYHOE XO3SHCTBO, B JabOpaToOpuIo
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ10rus ¥ CHHTEeTHYeCKAast OMOJIOT st

OOBbeKTbl, HUCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. Tpanunmonnas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMYYeHHE KHCIOMOJOYHBIX IMPOIYKTOB,
BUHOJeME. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMH M MHCTPYMEHTOB LEJICHANPABIECHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK UM TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. ComaTuueckas ruOpuauzanuss M COMaTHUYECKUU
sMOpuorene3. lcnonb3oBaHWe TaljoOUuAOB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE XUBOTHBIX. METON TPAHCIUIAHTALHUU AP KIETOK.
Texnonozuu 0300p06IeHUsl, KYIbMUUPOBaHUsl U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpomMocOMHasi W TEHHas WHXKeHepus. VICKyCCTBEHHBII CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHbix J{HK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPHUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas nudposas meaununa. [T1P-
JIUarHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOLEHTPUYECKUM aHalu3 MpoTeoMa
YeJIoBeKa MJI1 OLIEHKH COCTOSIHUSL €ro 3J0poBbs. MCIOnb30BaHUE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuounxkeHepuss I pa3pabOTKH
(GyHIaMEHTaTbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/1aHMSI KOMILJIEKCHBIX
TKaHEeW COYeTaHHMEM TEXHOJOTHUH TPEXMEPHOTro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELLIeHUS 3aa4 IEPCOHAIM3UPOBAHHON MEIULIHBL.

CoznaHve BEKTOPHBIX BaKIMH C IEJIbI0 OOecredeHuss KOMOWHUPOBAHHOMU
3ammThl OT Bo3Oymuteneld OPBU, ycraHoBieHHE MOJICKYJISIPHBIX MEXaHU3MOB
dbyakuronupoBanuss PHK-comep:kamumx BUPYCOB, BBI3BIBAIOIIUX O0CO0O OMACHBIC
3a00sIeBaHUs YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpanuu

Tabnunel u cxembl: «lcnonb3oBaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
Ipou3BOACTBEY, «KiieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas padora «l3yueHrne 00bEKTOB OMOTEXHOIOTHUNY.

IIpakTuueckas padora «llomyyeHne MOTOYHOKUCIBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIaA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIIOIMOHHBIX MPeEICTABJIEHHH B
Oonosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbuiku BO3ZHUKHOBEHUS
napeuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUIIbl 3BOJIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUS OpraHu3MOB, HACJEJCTBEHHAs W3MEHUYMBOCThb, Ooprda 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnueckoir Teopun d3Bomouun (CTI). HelTpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  OuoJorHUs. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

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

Tabmuupr u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHui u xKuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapripyta nmyremectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «I1opobl mOMalTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHUJ JBOJIOIUANY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynauust Kak 3JeMEHTapHas enuHula 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM TEHETUYECKOr0 pa3sHoOOpasws W CTPYKTYphl momyisiuid. V3meHneHnue
reHooHJa TOMYJSIMU KaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BalinGepra.

OnemeHTapHble (aKTOPhl (ABUXKYIIKME CHUJIBI) HBOJIONUH. MyTalmOHHBIN
npouiecc. KomOuHatuBHass u3MeHYUWBOCTh. [lpeiid reHOB — ciyuyailiHbIe
HEHANPABJICHHBIE W3MEHEHMsSI 4YacToT aieiaedl B momymanusx. Oddexr
ocHOBatensi. JDgpgpexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgexma opetigpa eenos 6
bonvuwux u  manlx  nonyuayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OHooTHUecKas (pernpoyKTUBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuii Qakrtop dBomOIUu. DOpMEI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoil oTOOpP. BO3HHKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IprcnocoOEeHHOCTh  OPraHWU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUH.
BosHukHOBeHHME — mpuCHOCOONeHW y  opraHu3MoB.  ApoMopdo3bl U
uanoananrtanuu. [lpumepsl mpucnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHdeckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJICHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yibTar
MHUKpO3BOJIOIMU. M3onsiuus — kiaoueBo Qaktop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIonAU3aIMS,
rubpuanzanus). JmuTeasHOCTh HBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMIONMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs1 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOJBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (pOPMUPOBAHUS YCTOMYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
O00pBOBI C HEW.

JdemoHncTpanumn

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

Tabmuupl m cxembl: «MyTallMOHHAsT H3MEHUYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHla», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIBI HBOJIIOLIUNY, «IJKOJOTHYECKash M30JSLUs MONMYJALMA ceBaHCKOM (openny,
«l'eorpadmyeckass M30MSALMUS  JUCTBEHHULbI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JECHUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbiii Menanu3My, «KuBbie nckomnaembie», «IlokpoBUTEnbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue ananranuny», «llpucrnoco0ieHHOCTh OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUA00Opa3oBaHus», «l'eorpaduyeckoe BuA00Opa3oBaHHE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUIL,
«JTonurmonasl pactenuit», «KanycTHO-peneuHbIii THOPHIY.

Oo6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IUYHBIX MPHUCIIOCOOJEHUM, dYydena NTHI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUI».

JlabopaTtopHass  paGora  «IIpucmocoOiieHMsS  OPraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

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

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  uM3ydeHHs MakpolBoJironuu. [lameoHTonormueckne  MeTOJbI
u3ydyeHus odBoiouuu. Ilepexomnsie ¢GopMbl U (PUIOTEHETHYECKHE PSAbI
OpraHU3MOB.

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



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUYECHHUS
ABOMIIOIMHU. ['eHeTHYeckre MEeXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a U MOSBICHUS
ABONIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpPTraHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKHue  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI TMOCTPOEHUS (PUIOTeHETHUECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO6rmue 3aKOHOMEPHOCTH (MpaBWiia) SBOJONUU. [IpuHyun cmenvr yHKYULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

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

Tabnuuel 1 cxeMbl: «DUTOreHeTUYECKUI s JOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Cteronedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpeld KOHTUHEHTOBY,
«Penuktely, «HavanpHble cTaguu SMOPUOHATBLHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l IaBHBIC
HAIPABJICHUS dBOJIOLHUNY, «OO0II1E 3aKOHOMEPHOCTH IBOJIIOIIUNY.

O6opynoBaHue: KOJUIGKIIUU, repOapuu, MYyJSDKM HCKOMAeMbIX OCTaTKOB
OpPraHMW3MOB, MYJISI’KM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepMmusi. JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAECHUS )KU3HU U €€ ONPOBEpKEHHE onbITaMu D.
Penu, JI. Cnannannanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu U aCTPOOHOIOTHSI.

OcHoOBHbIE JTaInbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reosioruyeckasi) HSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOUOTCHHBIA CHHTE3
OopraHuyeckux BemiecTB u3 HeopraHmyeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonjaeitHa, reHeTHYecKas TUnoTes3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wusydeHus. lckomaemble OpraHuyvecKkue
octatku. ['eoxpoHosmorusi u e€ wmeroabl. OTHOcUTENbHAE U a0OCONIOTHAS
reoXpoHoJIoTHsl. ['e0XpoHOIOrHUYecKas 1IKaia: 30Hbl, 3pbl, IEPUOIbI, FSTTOXH.



Hauvanpnble stambl opraHudeckor 3BOJOLMU. [losBiieHME ©  IBOMIOLUA
NEPBBIX KIETOK. DBoMIoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX HAa 3emile COOOIECTB.
Crpomaronutsl. [IpokaprOTHI U yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. IIponcxokneHne MHOTOKIETOYHBIX OpraHuM3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOUMU BbICIIMX pacTeHUl. OCHOBHbBIE apoMOP(O3bI
pacreHui. Bpixon pacreHun Ha cymy. l[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHU.

OcHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apoOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBbie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX |
ntul. [lpuxmun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMHU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEpUoAaM: apxei, MPOTEPO30H,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KIUMarta W
reoJIOrM4ecKux mpoueccoB. llosiBneHne M pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbIM cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEJCTBUSI MAcCCOBBIX BbIMHUpaHUW. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [IpoGnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHunel knaccudukammu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

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

Tabmume! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMo3apokJIeHusi xu3Hu», «Cxema ombita C. Mwmepa, I'. HOpwny,
«JTambl  HEOPraHMYECKOW  H3BONIOLUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHMueckoi »BotoNHMNY, «CxemMa o0pa3oBaHUS HyKApHUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHUE BHUpYyCay,
«Apomopdo3sl  pactenuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOrokneTounble Bojgopociny, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTHS >KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KHIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTre XKU3HU B
[AJIE030MCKOU 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XKU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIKHBIEC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJIITFOCKOB, KOJIJIEKIIUH
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl U 3BEPEN,
KOJUICKIIMM OKAaMEHEJIOCTEH, MOJIE3HbIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snaGopatopHasi  pabdora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydeHnto abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COSTUHEHUN B
nepBUYHOMN aTMOchepe».

JlaGoparopHass padora «/3yueHne M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTZIEIIOBY.

IIpakTuueckas padora «l3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KHUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONoOAorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIeHHE TPEACTABICHUA O IMPOUCXOXKICHUM 4YelIoBeKa. Penurnosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOp¢OoJIOTHIECKUE, AMOPHOJIOTHIECKHE, (bH3M0JI0r0-OMOXUMHUYECKHE,
noBefeHyeckre. OTINYMS 4eIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATbHBIC.
CooTHoreHre OMOIOTHYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOTeHe3a. PaHHME 4YenmoBEKOOOpa3HbIE 00€3bSHBI
(IpOKOHCYJIIBI) U PaHHUE MOHTUbI — OOIIKE MPEIKU YEIOBEKOOOPA3HBIX 00€3bsIH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YemoBek  reimensOeprckmii  —  OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YeloBeK HeaHAEePTalbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBEeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a nmpenenamMu AdQpuku.
[TameoreneTuka u najmeOreHOMMKA.



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

UYenoseueckue pacel. Ilonarue o pace. boiblume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajibHas),  MOHTOJOMJHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBOo  4yenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTh — pacusMa.
[IprcnocoONEeHHOCTh YeIOoBeKa K pa3HbIM YCIOBHUSIM OKpYXKalouleld cpeibl.
Bnusinue reorpaduueckoit cpenbl U aApedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKA.

MexaucuMIuInHapHbple  MeToJbl B (usuueckoil  (OMOJOTrHYECKOM )
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOINOJOTHUA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJALUi. buoconuanbHble UCCIENOBAaHUSA MPUPOJBI YEJIOBEKA.
HccnenoBanue KOBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoncTpanumn

IToptpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeNeT dYeloBeKa U CKeJeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI aHTPOIOTE€HE3a», « IBOJIIOLIMOHHOE
IpEBO  4YeJOBEKa», «ABcTpamonutek», «YemoBek  yMmenblil», «YenoBek
NpAMOXOASAIININY, «/lenucoBckuii yenosek» «Heannepranpup», «KpoMaHbOHLIBDY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl ~TPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MUA]OJOTHYECKUMH U OUOJCHCKHMMHU CIOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpadum HaX0JOK UCKOTAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJICIb
yeperna 4YejaoBeKa M Yepena I[IAMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yueHre SKOJOTrMYECKUX aJanTaluil 4eT0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokieHne u pa3BuTHe dKojoruu B Tpymax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, O. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensr u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHM:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWe B 3KOJOTMU. MOHUTOPUHT
OKpY’Karoleh cpeibl: TOKAIbHBIN, pETHOHATBHBIN U TTI00AIBHBIM.

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

JdemoHcTpanumn

[loptpetri: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

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

JlaGopaTopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl 4 cpea O0UTAHUSA

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

Abuotnueckue ¢akrtopsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHid M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
DoTonepuoanu3M.

Temmeparypa kak »dKoJormueckuid dakrTop. JlelicTBue TemmepaTrypsl Ha
opraHu3Mebl. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUd K
noJiIepKaHuio BogHoro OanmaHca. Knmaccudukamuss pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K U3BMEHEHUIO BOJHOIO PEXUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYILIHAs, MOYBEHHAas,
ryOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKUE
0COOCHHOCTH cpeji oOuTaHus opraHu3moB. llpucrnocoOneHus OpraHusMoB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puUTMbl. CyTOYHBIE U
rogu4Hsle pUTMbL. IIpHCIIOCOOIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHE 0 KU3HEHHOW (dopme.
XKusznennsie GOpMbI pacTEHUM: JepEBbsl, KYCTAPHUKH, KYCTAPHUUKHU, MHOTOJICTHUE



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

buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUIITHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoJielicTBUsl  (Tommueckue,  (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoncTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKWBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOUTaHUSI OpPraHU3MOBY», «bBHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHole (OPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XunHuuectBoy, «llapazutusmy», «Konkypenuus», «Cumomo3y,
«KomMeHcamm3m».

O6GopynoBaHnue: repOapuyd pPacTCHHH W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTHUYECKUX (PAKTOpPOB, repOapuu CBETOJIOOUBHIX,
TEHEIOOMBBIX W TEHEBBIHOCIWBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUs, TepOapUH U KOJUIEKIIMU TEIJIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHI U 3BEpei, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepoduram, Me30(huTaM, KOMHATHBIE
pacTeHUsl JaHHBIX TPYII, KOJJIEKIUU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpelax,
repOapu M KOJUIGKIIMM PACTEHUH M OJKUBOTHBIX, OOJQJaIOMIMX YepTaMu
NPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUN U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJIEKIIMH
KUBOTHBIX, YIJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlaGoparopHass pabora «BbIssBIeHHE NPUCIIOCOOTIECHUM OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TPUCIIOCOOJICHHN OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOECHHOCTH pACTeHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosiorusi BUA0B U MONMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  MOMYJISHUU. [Monynsiiust  Kak
Oouonornyeckas cucreMa. Poinb HEOJHOPOAHOCTH CPENbl, PU3HUECKUX OAPHEPOB H
0COOCHHOCTEW OUOJIOTHU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiuii. OCHOBHBbIE TIOKa3aTEAW MOMYJAIMUU: YHUCIEHHOCTb, IUIOTHOCTb,



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

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

[TonsiTue 00 sKoJOTMUYECKOW HUIEe Buaa. MectooOutaHnue. MHoromepHas
MoJzienb dKojormueckor Humun Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [ToreHunanbHas U peaaTu30BaHHAS HUILIM.

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

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpaldid >KUBOTHBIX. buosornueckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBeHHass  CcTpyKTypa  mnomyiusauuu», «Bo3pacTHble  nupamMuibl
nonymanuny, «CKOpPOCTb  3aCElIeHHs] [OBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzMamMmn», «Mogeinb skosornueckort HummM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PacCCENICHUIO.

Tema 9. Jkos0rusi co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiecTBa opraHu3MoB. buorieHo3 U ero crpykrypa. CBs3M MEXIY
OopraHu3MaMH B OMOIICHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckme menu M ceTH. AOHOTHUCCKHE OJIOKH
skocucTeM. I10uBbI U Wbl B 3KOcucTemMax. KpyroBopor BemecTB 1 NOTOK Y3HEPTUHU
B OKOCHCTEME.

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

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotiku. Duykmyayuu.
HampaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W WX NPUYMHBL. AHTPOIOTCHHBIE BO3JICUCTBUS Ha
cykueccun. KinnmakcHoe coobiiectBo. bruopasHooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



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

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

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadnoco 3gpgekma u 8udo8-30ughpukamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu 3kocucmem. [lepeHOC PHEPTHH W BEIIECTB MEKIY
CMEXHBIMH SKOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmuol 8030eticmaus 3GepA3HEHUl pPA3HbIX Munos Ha
CcyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl  IKOJO02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMEUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX YKOCHCTEM.

JdemoHcTpanuun
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKocucrteMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B 3dKocucTeMey», «KpyroBopoT BemIecTB B HKOCHUCTEMEY,
«llenu nutanus (macTOUIHAS, JETPUTHAS)», « IKOJIOTUUECKAs MUPAMUJIA YUCEI,
«JKoynoruyeckas nupaMua OroMacch», «IKOJOTHYECKasl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHuUE Jieca mocie
nokapay, «JKocucTemMa o03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPrUM B arporeHo3ey, «[Ipumeps ypooskocuctem».

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

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopuas pabora «l3ydenue paszHooOpasus MEJIKUX TTOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

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

IKCKypeusi «IKCKypCUs B arpodKOCHUCTeMy (Ha MOJie WM B TEIJIMYHOE
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. Bepnaackoro o 6uochepe. O6nactu ouochepst u e€ cocran. JKupoe
BEIECTBO 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. [lonsitTue o Onome. OCHOBHBIE OHOMBI CYIIIH:
TYH/pa, XBOWHBIC Jieca, CMEIIIAaHHbIC U IIIUPOKOJIUCTBEHHBIE JIeCca, CTENH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhs. KiuMar, paCTUTENIbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHI[UANA U
ounochepHbIX QYHKIIHIA.

JdemoHncTpanumn

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

Tabnuuel u cxembl: «['eocdepnsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kwuciopoga B Hpupojie»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymny, «Knumarnueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannasii jecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oOKpy:ka0inas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBel. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie kuHuru. Oco0o oxpansemble mnpupognbie Tepputopun (OOIIT).
boranndeckue casibl U 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl YEIOBEUYECTBA U MPHUPOIBI.
PanvonanpHO€ ~ MPUPOJOMONB30BAHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX ASKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIC MOCIEACTBHUS.

Pa3BuTnHe METOJOB MOHUTOPWHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedo8anus nepexooa K pecypcocbepezarowjeti u
KOHKYPEeHmocnocobonoui snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00Cmyn K
ungopmayuu no cocmoAHuro OomoenbHvIX 6uU008 u Ikocucmem. OcHogbl



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

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE  atMoc(epb»,  «3arpsi3HEHUE
ruapocdepbl», «3arps3HeHue 1ouBbl», «llapHukoBwiii  3pdekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIPaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

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

B cTpykType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS MPOrpaMMBbl IO OHOJOTHH
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yeneHanpasienHHoe paszeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3OBaHUsl, Haluyue  NPABOCO3HAHUS  DKOJOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTDH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSCHUS TPOTPaAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B CIWHCTBE Y4YEOHOM U BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIbTYPHBIMHU, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITHBIMU B OOIIECTBE TMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3ULMH JIMYHOCTH, NATPUOTH3MA U
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplIeMy MOKOJIEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHoro mpenvera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUHA 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA M TIPaBOIIOPSIKA;



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

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSM COBPEMEHHOM KM3HU U OOBACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUAMU, KYJIbTYPHBIMU LIEHHOCTSMH U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
yuyeOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIePKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOU IPa)KIaHCKOMN UJIEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOM Kpai, cBOXO PoauHy, CBOU S3BIK U KYJIBTYpY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHMCKMX YYEHBIX B CTAaHOBIICHHE W
pa3BuTHE OWOJIOTMH, TOHMUMAaHUS 3HAUYCHHA OWOJOTMM B TIO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTtsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAaHME JTYXOBHBIX [IEHHOCTEW POCCUMCKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

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

OCO3HaHUE JINYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETHYECKOE OTHOIIEHWE K MHUPY, BKIIOYAs ICTETUKY OBITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIEHHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3ICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



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

S) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 30pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATAA M OTAbIXa, peryisapHas Qusznueckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOLIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIMTAHMS

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

TOTOBHOCTh K AaKTHUBHOW JIESITEIBHOCTH TEXHOJOTHMYECKOW W COIUAbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peaiu30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

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

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlECTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: TPHUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TMOCIEACTBUN ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHWSI W YMEHUS TPU pEHIeHUH TMpoOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  NOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
IKOCHCTEM, OMOChephI);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpPEd  OKPYKAIOIIEH
MPUPOJIHOM cpejle, YMEHHE MPOTHO3UPOBATH HEOIArONpHUATHBIE 3KOJIOTUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEAOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa NeSATeTbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMH B IIO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO HA JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

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

NOHMMaHWe crenuuKkn OWONOTMM KaKk HayKH, OCO3HaHUS e€ pOJau B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUuss 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWUU TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXPaHECHHS PHUPOJTHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJIa U3 TI00aTbHBIX IKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoiu
IIpU U3y4eHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MECHECHHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYUYEeHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHus mpoOJieM B peaabHBIX KU3HEHHBIX CUTYaIUsIX;

OCO3HAHHE IIEHHOCTH HAYYHOUW MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJTYyYCHHUIO HOBBIX 3HAHWW TIO OHWOJOTUH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (HOPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC TOHITHS, OTPaKAIOIIUE
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeluupUKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCclieloBaHue,  HaOJoJleHHe,  HU3MEpeHHe,  OSKCIePUMEHT W Jpyrue);
yHUBEpCaJIbHbIE y4eOHble JeWcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM  KOMIIETEHIIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIOJIb30BaTh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuOJOTMM Ha YpPOBHE CpeaHero oOIIero
oOpa3zoBanus y oOyuvatomierocs OynyT cGhOpMHpPOBaHBI TO3HABaTEIbHbBIE
YHUBEpCaJIbHbIEC YUCOHBIC ICHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUCOHBIC
NEUCTBHS, PETYJISTHBHBICE YHHUBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAsI
e TEIbHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPakKaTh:

Ogaanenue YHUBEPCAJIbLHBIMHU Y4eOHbIMH MO3HABATEJAbHBIMH
JEeUCTBUSIMMU:

1) 6a30BbI€E JJOrHUecKHe JeiCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CPaBHEHHUS, KiIacCU(UKAIIUNKA, 000OIICHHUS), pPACKPBIBATH CMBICT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3U C APYTUMH TOHSATHUSIMH);

OnpeAessaTh IEJIH JEATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTHIKEHUS, COOTHOCUTH PE3YJbTAThI ACATEIBHOCTH C MOCTaBICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHUE MOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SBICHUN
YKABOU IPUPOBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI M 3aKJIFOUCHHUS;

MIPUMEHSATh CXEMHO-MOJICILHBIC cpelcTBa JUTSE MIPEeJICTABICHUS
CYIIECTBEHHBIX CBA3€M W OTHOIICHWM B M3y4aeMbIX OMOJIOTHMYECKUX OOBEKTaX, a



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

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C YUYETOM aHalM3a UMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepUATIbHBIX PECYPCOB;

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

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

pa3BHBaTh KPEATUBHOE MBIIIIJICHUE TIPHU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQ/ICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOjieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS TPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIC BHJIBI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPH CO3JIaHUH YYCOHBIX U COIUATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUECBBIMM ITOHITHSIMH U METOJAMHU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0O0pa30BaTEIIbHOU
NESATeTbHOCTH 1 KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TPUYUHHO-CJICJACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelieHus, HaXOJAUTh apryMEHTHI I J0Ka3aTeIbCTBa
CBOHMX YTBEP)KJICHHH, 3a/1aBaTh MapaMeTPhl K KPUTCPHUH PCIICHHUS;

aHAJM3MPOBAaTh IIOJYyYEHHBIE B XOJAC peIIeHUs 3aJaud  pe3yJIbTaThl,
KPUTHUUYECKH OIICHUBATh MX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIECJICHANPABICHHBIN ITOMCK IEPEeHOCa CPEJICTB U CIOCOO0B
NerCcTBHS B TPOGECCHOHAIIBHYIO CPEIY;

yMETh TEPEHOCHUTHh 3HAHHWS B IO3HABATCIBHYIO M TPAKTHYECKYIO 00JIACTH
KU3HECITCILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX IPEJIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MpEjiaraTh OPUTHHAIBHBIC IMOJXOJBl W PEIICHHUS,
CTaBHUTH MPOOJIEMBI M 3a]1a4H, JOMYCKAIOIIHE AIbTCPHATHBHBIC PEIICHUS.

3) padora ¢ uH(popManmei:

OPHECHTHPOBATHLCS B PA3TMYHBIX HCTOYHHKAX HHPOPMAIUHU (TEKCTE YU4eOHOTO
MOCOOMs, HAYYHO-TIONYJIAPHOW JHUTEpaType, OHOJOTHMYECKHUX CIIOBApIX U
CIIpaBOYHHUKAX, KOMITBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHeTe), aHaIM3UpPOBATH



nH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUUECKHU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

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

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4YHBIM SA3BIK B Ka4deCcTBE CpeACTBAa mpu padbore cC
Ouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpPY, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMU  paclo3HaBaHWUs U 3alUThl  WH(oOpMamw,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o0menue:

OCYHIECTBIISITh KOMMYHUKAILIUU BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXJaeMOW Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCUTEIBHO BBINOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jajiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIIOK BO3HHUKHOBEHHUS KOH(DJIUKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU Popme GopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAas esITeJIbHOCTh:

MOHUMATh W HCIIONH30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI U peNIeHNN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy W METOJbI COBMECTHBIX IEHCTBUU C Y4ETOM OOIIHMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJIIEKTHUBA,;



NPUHUMATh LEJIM  COBMECTHOM  JEATENIBHOCTH, OPraHW30BbIBATH W
KOOPJIUHUPOBATh JIEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
o0 pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

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

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

OBJialeHNe YHUBEPCAJIbHBIMHU PeryJsTUBHBIMH JACICTBUSIMH:

1) camoopranuzanus:

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

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M MOCTYINKAX MO OTHOLICHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

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

CaMOCTOSITETIbHO ~ COCTABJISITH IUIAH  pElICHUs NpodsieMbl ¢ y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW DSPYIUIHH B
pa3HbIX O0OJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, MCTOJIb30BaTh MPUEMBI PEQIICKCUU JJIST ONEHKH CUTYyallud, BBIOOpa
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKECHUIO;



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

3) npuHATHE Ce0NA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M apryMeHThl JpPYTUX NpHU aHaJIU3€ pPe3yJbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yibTaThl OCBOEHHUS COJECpPKAHUA Y4YEOHOTO MpeaMeTa
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmorud. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHBIC 3HAHMS, YMEHUS M CIIOCOOBI IEWCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMK U MPEOOPa30BAHUIO 3HAHHMM, BUJIBI JCSITCIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyarusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiaMm U3y4eHHUs.

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

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

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraronye OHOIOTUYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIHS, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BHUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpPHBIX  pPAaCTCHHH),  3aKOHBI
(emmHOOOpA3Wsi MOTOMKOB TIEPBOTO TOKOJICHHUS, PACIHICTUICHHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [.  MeHaenss, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLATIB
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOIO TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAaHUAX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0JIeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUSI OPraHOB M CHCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHM3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NPeBpaLICHUsI YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTpoPHOro TUNOB MUTAHUSA, (POTOCHHTE3A U XEMOCHUHTE3A,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOTreHe3a, OCTIMOPUOHAILHOTO PAa3BUTHS,
pPa3sMHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HUCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBIMBATH B3aWMOCBS3M MEXAy OpraHOMJaMH KIETKH H HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXKIY dTalaMu
oOMeHa BEIeCTB, dTallaMU KIIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
dTamaMu AYMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTaHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JI0KAa3aTEeJbCTBA POJICTBA OPTraHU3MOB Pa3HbBIX
CUCTEMaTHYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISTh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIYEMBIMH OMOJIOTHYECKUMH MPOIIECCAMH U SIBIICHUAMH, JIeJaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHUE PalOTHI, COOMIOAATH
paBuia Ipu paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH UX IKCHEPUMEHTATbHBIMU
cpeactBamu, (GOpMyIUpysS Lelb HCCIEAOBAHUSA, aHAJIM3UPOBATH MOJYUYECHHBIE
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B yueOHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYCHHBbIE  pe3ylbTaThl HAa  yYEHHMYECKHX
KOH(EpEeHITHSX;

YMEHHE OLIEHUBAaTh JTUYECKHE AaCMEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
obmactu  OuomorMMd M MEAMIMHBI  (KJIOHHPOBAaHME,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANPaBICHHOE W3MEHEHHE T€HOMa M CO3JaHHME TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAaHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTH B 00JlacTh OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBA, MULIEBON MPOMBIIIIEHHOCTH, YIAyOasTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbIA HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIECH Mpodeccuu u
MPOJOJDKEHUE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusX CpeAHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

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

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI W PEIIEHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYEeCTBA, a TaKkKe B PEIIEHHMH BOMPOCOB pallMOHAIBHOTO
IPUPOJIOTIONIH30BAHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOrMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJieieHHs] M TOHMMaHHWE CYIIHOCTH OCHOBOIOJIAralouIuX OHOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcHcTeMma, Ouocdepa), OMOIOrHUECKUE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CHHTETUYECKas TEOPUS IBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 nyTsSIX U HampaBieHuUsx 3BoJironuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOepra,
3aponsimieBoro cxojacrsa K. M. bapa), npaBuna (munumyma 1O. JluOuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX MCCIIECOBAaHUSAX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOIEHHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHBIE TMPHU3HAKU: BHUIOB, OHOrEOIIEHO30B,
KOCHCTEM U Ouocdepbl, CTAOMIM3UPYIOLIETro, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, aJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI OBOJIFOIIMU HAa T€HO(DOH I MOMYJISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMOCBSI3M MEXKIY MPOLECCAMH 3BOJIIOLINH,
JABIKYIIUMU CUJIAMH aHTPOIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABISATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUZIOB K Cpele OOMTaHHs, aOMOTHMYECKUX U OMOTHYECKUX



KOMITOHEHTOB ~ JKOCHUCTEM, B3aWMOCBSI3€i  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIUKY JIJIsl JOKA3aTEIbCTBA POJCTBA OPTaHU3MOB PAa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUs, CTMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpPAaHCHHUS MHOTO00paswsi BHJIOB U
AKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YEIOBEUECTBA;

yYMEHHE pelIaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MTPHYNHHO-CIICICTBCHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWHM ITOJYYCHHBIX PE3yJIbTaTOB;

YMCHHE BBITIOJNIHATH JA0OpPATOPHBIE M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
npaBuia mpu padbore ¢ ydeOHbIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJIBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpenctBamu, GOPMYIHPYS 1Edb HCCICAOBAHUS, aHAJIU3UPOBATh IOJIYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
OKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEJACTaBIATh  TOJYYCHHBIC  pe3yJbTaThl HAa  YUYCHHYCCKUX
KOH(EepeHITUX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0ax MpeaOoTBPAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayimier mpodeccHoHaTbHON
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YTAyONsTh TO3HABAaTEIbHBIM WHTEpEC, HAIpaBICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korrposmoie | Tpaktuseckue (uudpossbie)
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI pecypest
1 buosorus xak Hayka https://resh.edu.ru/subject/5/
2 JKuBple cHCTEMBI M X H3y4YEHUE https://resh.edu.ru/subject/5/
3 buonorus knetku 0.5 https://resh.edu.ru/subject/5/
4 XuMUUecKasi OpraHusanus KIeTKH 10 https://resh.edu.ru/subject/5/
5 Crpoenue u GyHKIHUU KIETKU 8 2 https://resh.edu.ru/subject/5/
6 OOMCH BEILCCTB H NPCBPAILICHAC SHCPTHH B 9 1 https://resh.edu.ru/subject/5/
KJIETKE
7 HaCHeHCTBeHIfaﬂ HHGOPMALLHS 9 0.5 https://resh.edu.ru/subject/5/
peanu3zanus e€ B KIETKe
JKW3HEHHBIN LUK KIETKA 6 1 https://resh.edu.ru/subject/5/
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5 https://resh.edu.ru/subject/5/
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1.5 https://resh.edu.ru/subject/5/
11 T'eneruia — HayKka 0 HACHCACTBEHHOCTH H 2 0.5 https://resh.edu.ru/subject/5/
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://resh.edu.ru/subject/5/
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1 https://resh.edu.ru/subject/5/
14 I'enernka yenoseka 3 0.5 https://resh.edu.ru/subject/5/
15 Cenekuusi opraHu3MOB 4 1 https://resh.edu.ru/subject/5/
16 buoTexHonorHs U CHHTETHYECKAass OMOTIOTHS 4 https://resh.edu.ru/subject/5/
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl

3apoKJIeHNEe U Pa3BUTHE SBOTIOIIUOHHBIX

1 PO Up H 4 https://resh.edu.ru/subject/5/
MpeACTaBICHUIN B OMOJIOTHH
MukposBontonus U €€ pe3yabTaTbl 14 2 https://resh.edu.ru/subject/5/
MakposBoatonHus U €€ pe3yabTaThbl 6 https://resh.edu.ru/subject/5/
[Ipoucxoxnaenue u pas € XKu3 a

4 POHCXOIACHHE 1 PASBUTHE HHHH 1 15 1.5 https://resh.edu.ru/subject/5/
3emiie

5 [IpoucxoxaeHue 4eaoBeKka — aHTPOIIOTEHES 10 1 https://resh.edu.ru/subject/5/
DKOJIOTUSI — HayKa O B3aMMOOTHOILIEHUSAX

6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5 https://resh.edu.ru/subject/5/
C OKpYyKarollen cpenou

7 Opranusmsl 1 cpeia 0OUTaHUS 9 1.5 https://resh.edu.ru/subject/5/

8 DKOJIOTHUS BUJIOB U MOIMYJISIUAN 9 0.5 https://resh.edu.ru/subject/5/
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE

9 B 12 0.5 https://resh.edu.ru/subject/5/
CUCTEMBbI

10 buocdepa — rimobanbHas 3KoCUCTEMA 6 https://resh.edu.ru/subject/5/

11 UYenoek u OKpyxaromas cpeaa https://resh.edu.ru/subject/5/

12 Pe3epBHOE BpeMst

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KoanyecTBO 4acoB
Ne [ara DJIeKTpOHHbIe LN poBbIe
n/n Tewa ypoka Bcero Komrpoamrre | Mpaxririeckue u3yuyeHusi  odpa3zoBaTesibHbIE PECYPChI
padoThI padoTsbI
burostorus xax KOMILJIEKCHAs https://resh.edu.ru/subject/5/
1 HayKa U KaK 4acThb 1 https://m.edsoo.ru/863e6122
COBPEMEHHOTO OO0IIeCTBA https://m.eds00.1ru/863e632a
) JKHBLIE CHOTEMAL i HX CEOHCTEA 1 https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863e6564
3 ¥/pOBHEBas Oprami3aLILS 1 https://resh.edu.ru/subject/5/
JKUBBIX CHCTEM
VICTOp¥S OTKPEITHS ¥ H3yUCHHA https://resh.edu.ru/subject/5/
4 xreru. Knetounas Teopis 1 https://m.edsoo.ru/863e6e88
https://lesson.edu.ru/lesson/5¢523154
Meto1bl MOJIEKYJISIPHOU 1
KJICTOYHOM OHMOJIOTHH.
[IpakTrueckas padota
«3yuenue MeToa0B
5 KJICTOYHOM OMOJIOTHH 1 0.5 https://resh.edu.ru/subject/5/
(xpomatorpadus,
anekTpodopes,
muddepennuanbHOe
uentpudyruposanue, [1L[P)»
6 X UMIECKHi COCTAB KICTKH 1 https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863e674¢
7 MurepaibHbie BeecTsa 1 https://resh.edu.ru/subject/5/

KJICTKH, UX Ouosioruueckas




poib

Opranuueckue BeIiecTBa
KIIETKH — OCJIKH.
Jlaboparopuas padoTa

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

8 «OOHapyxeHue OSITKOB ¢ 0-5 https://m.eds00.ru/863e6b72
IIOMOIIBIO KAYECTBEHHBIX
peaxkuuin»
CaoiicTBa, KIaccuPUKaIUs U .
9 https://resh.edu.ru/subject/5/
¢yHKIMM OeNKOB
10 Oprannydeckue BEIecTBa https://resh.edu.ru/subject/5/
KJIETKU — YIJIEBOJBI https://m.edso0.ru/863e6870
1 Oprannydeckue BeecTBa https://resh.edu.ru/subject/5/
KIETKA — JUIUOBI https://m.edsoo.ru/863e6870
Hyxkneunossie kuciotsl. JJHK
u PHK. JIabopatopnas pabora )
12 eI LOBAMIE HYKICHHOBEIX 0.5 https://resh.edu.ru/subject/5/
& yri ) https://m.edsoo.ru/863e6d5c
KHCJIOT, BRIJICIICHHBIX U3 KJICTOK
Pa3IMYHBIX OPraHU3MOBY»
CtpoeHue " kaun ATO.
13 il P e Pynicu https://resh.edu.ru/subject/5/
Py https://m.edsoo.ru/863e6d5c
nykieosuarpudochars (HTD)
CexBenupoBanue [IHK.
MeToapl TEHOMUKH, .
14 https://resh.edu.ru/subject/5/
TPAHCKPUIITOMUKH,
MPOTEOMUKHU
MeTtoabl CTPYKTYpHOU
15 8 PYKTYP https://resh.edu.ru/subject/5/
OHoJIOrun
16 THumeI KIETOK. https://resh.edu.ru/subject/5/




[IpokaproTnueckas KjieTka

17

CrpoeHnue 3ykapuoTUYECKOU
kietku. [Ipakruyeckas pabora
«M3y4yeHne CBOMCTB KJIETOYHOU
MEMOpaHBI»

0.5

https://resh.edu.ru/subject/5/
https://m.edsoo0.ru/863e6ff0
https://m.edsoo.ru/863e716¢

18

[ToBepxHOCTHBIN anmapaT
KJIETKH

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

19

OnHomeMOpaHHBIE OPTaHOUIBI
kneTku. [Ipaktuueckas padora
«3yueHne nBUKEHUS
IUTOTIA3MBI B PACTUTEIIBHBIX
KJIETKaX»

0.5

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

20

[TomyaBTOHOMHBIE OpTraHOW/IbI
KJIETKU: MUTOXOHIPHUH,
mactupl. JlabopaTopHas
pabota «MccnenoBanue
IJ1a3MOJIM3a U JETIa3MOJIN3a B
PaCTUTENBHBIX KIETKaX»

0.5

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

21

HemeMOpanHbie opranou/ il
KIIETKU

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

22

Crpoenue u GyHKIUU Aapa

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

23

CpaBHuTENIBbHAS
XapaKTepPUCTHUKA KIETOK
sykapuoT. JlaboparopHas
pabota «/3ydyeHue cTpoeHus
KJIETOK Pa3JIMYHbIX
OpraHu3MOB»

0.5

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

24

ACCI/IMI/IJ'IHI_II/IH U JUCCUMMIIALIUA

https://resh.edu.ru/subject/5/
https://m.edso00.ru/863e766¢




— JIB€ CTOPOHBI METa00IU3MA.
Tunsr oOMeHa BEIIecTs.
JlaboparopHas paboTa
«M3ydyeHne KaTaIuTUIECKOU
aKTHBHOCTH (pepMeHTOB (Ha
MpUMepe aMUIIa3bl WIN
KaTasasbl)»

depMeHTaTUBHBIN XapakTep
peaKurii KJIETOYHOTO
MeTtabonusma. JlabopatopHas
pabota «M3yuenue

25 0.5 https://resh.edu.ru/subject/5/
(hepMeHTaTUBHOTO
pacHieruieHus: TepoKCcuaa
BOJIOPOJIa B PACTUTEIBHBIX U
JKUBOTHBIX KJIETKAX)
benku-akTuBaTOpHI U OCIKHU- )

26 https://resh.edu.ru/subject/5/
WHTHOUTOPBI
ABTOTpOGHBII THI 0OMEHa .

27 https://resh.edu.ru/subject/5/
BEILECTB

73 DOTOCHHTES https://resh.edu.ru/subject/5/

https://m.edsoo.ru/863e7¢98
XemocuHTe3. JlaboparopHas )

9 460Ta «CDABHCHIE HDOLECCOR 05 https://resh.edu.ru/subject/5/
P p pott ) https://m.eds00.ru/863e7¢98
(hoTOCHHTE3a U XEMOCHHTE3a)

AHa’poOHBIC OpPraHU3MBbI.
Bunsl 6posxenus.
30 JIaGoparopHas paboTa https://resh.edu.ru/subject/5/

«CpaBHEHHE MTPOLIECCOB
OpO’KEHUS U IbIXaHUSDY




AdpoOHBIEC OpTraHU3MBbI. JTaIbI

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

31
JHEPreTHYECKOro oOMeHa https://m.edsoo.ru/863e7aae
DHeprusi MeMOpaHHOTO
rpaarenTa npoToHoB. CuHTes
32 pat P . https://resh.edu.ru/subject/5/
AT®: pabota mpoTOHHOM
AT®-cunrTa3s!
33 PeaKII MATOIIHONO CHHTE3a https://resh.edu.ru/subject/5/
1 p https://m.edso00.ru/863e796e
TpaHcKpHUIIIIHUST — MaTPUYHBINA
34 p PHITIL p https://resh.edu.ru/subject/5/
cunre3 PHK
35 ToaHCISIS 1 68 STATIEL https://resh.edu.ru/subject/5/
p 1 https://m.edso00.ru/863e796e
KoanpoBanne aMMHOKHCIIOT.
36 Ponbs pubocom B 6nocuHTE3€E https://resh.edu.ru/subject/5/
Oenka
Opragu3anusg reHoMa
37 p H y https://resh.edu.ru/subject/5/
MPOKApHOT U SYKAPUOT
Moite e Me
38 OTICKYIAPHBIC MEXATHIMDT https://resh.edu.ru/subject/5/
SKCIPECCUU I'€HOB Y AYKapUOT
Bupycbl — HeklleTouHbIE
(hOpMBI JKU3HU B OOJIUTaTHBIE )
39 SN s (m————— 05 https://resh.edu.ru/subject/5/
P P ) https://m.edsoo.ru/863e7540
pabota «Co3aaHue MoIeIu
BHUpYyCa»
BupycHrbie 3a60neBanus
40 YeJI0BEKa, ’KUBOTHBIX, https://resh.edu.ru/subject/5/
pacTeHui
41 HanorexHomnoruu B OMOIOTHH U https://resh.edu.ru/subject/5/




MCAUIIMHE

42 JKU3HEHHBIN UKII KIETKH https://resh.edu.ru/subject/5/

43 Martpuunsiii cuare3 JJHK https://resh.edu.ru/subject/5/
Xpomocowmsl. JTaboparopHas

44 pabota «M3y4eHne XpoMocoM 0.5 https://resh.edu.ru/subject/5/
Ha FOTOBBIX MUKPOTIpETapaTax»

45 JleNeHue KIETKH — MUTO3 https://resh.edu.ru/subject/5/

https://m.edsoo.ru/863e7dc4

Tunsl kierok. Kapuokunes u
nutokunes. JlaboparopHas

46 padora «Habmioxene miTosa b 0.5 https://resh.edu.ru/subject/5/
KJIETKaX KOHYHMKA KOPEIIKa
JyKa (Ha TOTOBBIX
MHKpOIIpernaparax)

47 Perynaust xH3HEHHOTO Litica https://resh.edu.ru/subject/5/
KJIETOK

48 OpranusM Kak eIMHOE 11eJI0e https://resh.edu.ru/subject/5/
TkaHu pacTeHuil.

49 Jlaboparopnas paboTa 0.5 https://resh.edu.ru/subject/5/
«M3yueHnue TKaHel pacTeHUID
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas pabota 0.5 https://resh.edu.ru/subject/5/
«3yuyeHne TKaHel KUBOTHBIX»
Oprassl. CHCTEMBI OPraHoOB.

51 Jlaopatopras pabora 0.5 https://resh.edu.ru/subject/S/
«M3ydyeHne opraHoB
LIBETKOBOTO PACTCHUS»

52 Ornopa Tena opraHu3MoB https://resh.edu.ru/subject/5/




53

JIBM>KEHHE OpPraHU3MOB

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

54 IIutanue opranu3MoB https://resh.edu.ru/subject/5/
IInTanue No3BOHOYHEIX
55 KUBOTHBIX. [InmeBapurenpHas https://resh.edu.ru/subject/5/
cucTeMa 4eJIOBEKa
56 JlpIxanue opraHu3MoB https://resh.edu.ru/subject/5/
JIpIxaHue Mo3BOHOYHBIX .
57 https://resh.edu.ru/subject/5/
JKUBOTHEIX U YeJIOBEKaA
TpaxcopT BemecTs
58 p p Hl M https://resh.edu.ru/subject/5/
OPraHu3MoOB
KposenocHas cucrema
59 MO3BOHOYHBIX JKUBOTHBIX U https://resh.edu.ru/subject/5/
qeJI0BEKa
60 Brinenenue y oprann3zMon https://resh.edu.ru/subject/5/
61 3ammTa y opraHu3MOoB https://resh.edu.ru/subject/5/
62 NmMmyHHas cuctema deoBeka https://resh.edu.ru/subject/5/
Pa3apaxuMoCTE U peryisamnus
63 AP PELyJIAIAL Y https://resh.edu.ru/subject/5/
OPraHu3MoOB
I'ymopanbHas perynsuus u
64 SHAOKPUHHAs CUCTEMA https://resh.edu.ru/subject/5/
SKUBOTHBIX U YEJIOBEKA
https://resh.edu.ru/subject/5/
DopMBbI pa3MHOKEHUS
65 https://m.edsoo.ru/863e81b6
OpraHH3MOB https://m.edsoo.ru/863e831e
66 [TonoBoe pa3MHO)KeHHE https://resh.edu.ru/subject/5/
. https://resh.edu.ru/subject/5/
67 Meiios https://m.edsoo.ru/863e7f4a
68 I'amerorenes. O0pa3oBaHue u 0.5 https://resh.edu.ru/subject/5/




PAa3BUTHUC ITOJIOBBIX KJICTOK.
JlaboparopHas paboTa
«M3yyeHue cTpoeHUs MOJIOBBIX
KJICTOK Ha 'OTOBBIX
MHUKpOITpernaparax»

https://m.edsoo.ru/863e81b6

69

NupuBunyansHOE pa3BUTHE
OPraHu3MOB — OHTOT€HE3

https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863e8436

70

3akazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIUCTKOB

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

71

Poctu Pa3BUTUC )KUBOTHBIX.
JlabopaTtopnast pabota
«BrpiaBnenne IMPHU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MMO3BOHOYHBIX KUBOTHBIX)»

0.5

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

72

Pa3zmHoOXeHue u pazButue
pactenuii. JlabopaTopHas
pabota «CtpoeHue opraHoB
Pa3MHOKEHHUSI BBICIINX
pacTeHui»

0.5

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

73

I/ICTOpI/IH CTaHOBJICHHUA U
Pa3BUTHUA I'CHCTUKH KaK HAYKH

https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863e8612

74

OcHOBHbBIE IOHATHS U CUMBOJIBI
reHetuku. JlabopaTopHas
pabota «JIlpo3zoduiia kak
00BEKT FeHETUIECKUX
HCCIIEI0BaHUID)

0.5

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

75

3aKOHOMEPHOCTH
HacJleI0BaHUs TPU3HAKOB.
MonorubpunHoe

0.5

https://resh.edu.ru/subject/5/
https://m.eds00.ru/863e8878




ckpemrBanue. [IpakTuaeckas
pabota "M3ydeHue pe3yapTaToB
MOHOTHOPHUIHOTO
CKpeuIrBanus y Apo30Quisr"

[uTonornyeckue 0CHOBBI

76 MOHOTHOPHTHOTO https://resh.edu.ru/subject/5/
CKpEITUBaHUS
AHanusupyroiiee
77 ckpemnBanne. HenmonHoe https://resh.edu.ru/subject/5/
JTOMUHUPOBaHUE
JlurnbpuHOE CKpeIUBaHUE.
[IpakTnueckas pabora )
78 V3VICHIE DE3VIETATOR 05 https://resh.edu.ru/subject/5/
ya pesy ) https://m.edsoo.ru/863e89a4
JTUTHOPUTHOTO CKPEITUBAHUS Y
TPO30 (U
IIuTomornueckre OCHOBBI )
79 https://resh.edu.ru/subject/5/
JTUTHOPUTHOTO CKPEITUBAHUS
20 CuelieHHOE HacJIeJOBaHNe https://resh.edu.ru/subject/5/
IIPU3HAKOB https://m.eds00.1u/863e8c60
XpOMOCOMHAs TEOPUS .
81 https://resh.edu.ru/subject/5/
HAaCJIEICTBEHHOCTH
22 eHeTiKa Mol https://resh.edu.ru/subject/5/
https://m.edso0.ru/863e8c60
TI'enoTun kak neiocTHas .
83 https://resh.edu.ru/subject/5/
cHcTeMa
I'eneT4ECKUI KOHTPOJIb
84 pa3BUTHUA PACTCHUH, JKUBOTHBIX https://resh.edu.ru/subject/5/

M YCJIIO0BCKa




85

MN3MeHUYMBOCTD MPU3HAKOB.
Bunnr n3smMenuuBoct

https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863e8efe

https://lesson.edu.ru/lesson/5¢523154

86

Mo mudukanuoHHas
W3MEHYMUBOCTH

https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863e8efe

87

BapuauuonHslii psa u
BapUalMOHHAs KPUBAsI.
JlabopaTtopHnast pabota
«HccnegoBanne
3aKOHOMEPHOCTEHN
MOTU(DUKATTMOHHOU
n3MeHunBocCTH. [locTpoeHue
BapUAIIMOHHOTO Psija 1
BAPUALIMOHHON KPUBO»

0.5

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

88

T'eHoTHnueckas
U3MEHYUBOCTb.
KoMOunHaTnBHas N3MEHYMBOCTD

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

89

MyranroHHasi U3MEHYHBOCTb.
[IpakTudeckas padora
«MyTanuu y npo3oduiisl (Ha
TOTOBBIX MHUKPOIIpENapaTax)»

0.5

https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863e8efe

90

3aKOHOMepHOCTI/I
MYTAllUOHHOI'O ITpo1ecca.
OINHUIeHEeTHKA U SITMT'CHOMHUKA

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

91

I'eneTuka yenoexa.
[IpakTuueckas pabora
«CocTaBieHUE U aHAIH3
POIOCIOBHOM»

0.5

https://resh.edu.ru/subject/5/
https://m.edsoo0.ru/863e8d78

92

Meto sl MeTUITMHCKOM

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




T'CHCTUKU

93

3HayeHue MeIULIMHCKON
TCHETUKH B MPEJIOTBPAICHUH U
JIEYEHUH T€HETHYECKHUX
3a00JIEBaHHH YeJI0OBEKA

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

94

OCHOBHBIE TTIOHATHUSI CCJICKIINU.
JlabopaTtopHnast pabota
«M3ydeHne copToB
KYJIbTYPHBIX PACTEHUN U MTOPOJT
JOMAITHUX KUBOTHBIX»

0.5

https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863e9214

95

MeToabI ceneKIIMOHHON
pabortsl. JlabopaTtopHas pabota
«M3yueHne MeToI0B CENEKIUn
pacTeHui»

0.5

https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863e9214

96

JocTmxeHus ceneknuu
pacTeHUH U KUBOTHBIX.
[IpakTuueckas padota

«ITpuBHUBKa pacTeHU»

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

97

Coxpanenue, u3y4yeHue u
HCI0JIb30BAHNE T€HETUYECKUX

pecypcoB

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

98

buoTexHosI0THs KaKk HayKa U
OTpAacJb IPOU3BOICTRA.
N3yueHne 00bEKTOB
OHMOTEXHOJIOTHH.

https://resh.edu.ru/subject/5/
https://m.edso0.ru/863e9336

99

OcHoBHBIC HaIllTpaBJICHUA
CUHTETHYCCKOM OMOJIOTHHI

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

100

XpOMO COMHasd U Irc¢HHas

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




HMH)KEHepUs

101 MenunuHcKiue OHOTEXHOIOTUH 1 https://resh.edu.ru/subject/5/
PezepsHbiit ypok. [loBTOpeHue,
102 000011IeHNEe, CHCTEMATH3ALINS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 13

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

DBoJroMoHHas Teopus Y.
JapBuHa

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

JIBHOKyIe CHIIBI 3BOJIFOLIUH
BU10B 110 Y. JlapBuny

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

Boprba 3a cymectBoBanue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIH 0TOOD

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

dopmupoBaHHE
CUHTETUYECKOU TEOPUHU
3BOJIIOLUA

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

OTanel 3BOJIIOIIMOHHOTO
rporiecca: MUKPOIBOJIIOIHUS U
MaKpPO3BOJTIOLIHS

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

[onmynsius — s>nemMeHTapHas
€IMHHULIA YBOJIIOLIUU

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

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

0.5

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

OneMeHTapHbIe (HaKTOPbI
IBOJIFOLIUHI

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




D¢ ekt ocnoparens. dpdexr
OYTBUIOYHOTO TOPJIBIIIKA

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

10

Murpauuu. U3omammn
MOMYJISIIIAN: Teorpaduaeckas,
OMoJIOrHYecKas

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

11

EcrectBennslit 0oTOOp —
HaIpaBJISIOMUN GaKkTop
IBOJIIOIIHI

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

12

[TonoBoii oT6OP

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

13

[IpucnocobneHHOCTH
OpPraHU3MOB KaK pe3ybTaT
MHUKPOIBOJTIOIHH.
JlabopaTtopHnast pabota
«M3ydenne apoMopdo30B U
WJIMOAJIANTAIlUK Y pACTEHUH U
KUBOTHBIX)»

0.5

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

14

[Tpumepsr mpucnocoOaeHU y
OpraHu3MOB:
MOP(hOJIOTHYECKHE,
(hu3moIOrNYecKue,
OHMOXHUMUYECKUE,
noBeneHueckue. JlabopatopHas
pabota «IIpucnocobneHus
OpPraHu3MOB U UX
OTHOCHTEIIbHAS
11enecooOpa3HoOCTb»

0.5

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

15

Bupn, ero xpurepuu u
cTpyKTypa. JlJabopaTopHas
pabota «CpaBHEHHE BUJIOB IO

0.5

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




MOP(OJIOTHIECKOMY
KPUTEPHIO»

16

Crpykrypa Buaa

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

17

Bunoobpa3oBanne kak
pe3yJIbTaT MUKPOIBOJIIOIMU

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

18

CBs13b MUKPO3BOJIIOLUH U
SMUAEMUOJIOT I

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

19

Makpo3BoitoLHs.
ITanmeoHTOJIOTHYECKHE METOIEI
I/ISY‘—IGHI/ISI 3BOJIOIINN

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

20

buoreorpaduueckue meToabr
W3Y4YEHUS IBOJIOINN

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

21

OMOpPHOIOTHYECKUE U
CpaBHUTEIBHO-
MOP(HOJIOTHIECKUE METOIbI
W3YUYCHHUSI SBOJTFOIIAN

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

22

MoJteKyIIsIpHO-T€HETHIECKHE,
OMOXHUMUYECKHE U
MaTEMAaTHYECKUE METOIbI
W3YYCHHUS SBOJTFOIUH

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

23

OO6mre 3aKOHOMEPHOCTH
DBOJIIOLIUU

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

24

AJanTUBHAS pauaIs.
HepaBHOMEpHOCTH TEMIIOB
SBOJIOLIUHA

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

25

Hayunsie runoressl
MIPOUCXOXKACHUS KU3HU Ha
3emiie

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




26

JloHay4HbIEe IPEACTABICHHUS O
3apOKICHUU KU3HU

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

27

OCHOBHBIE ATaIBI
HEOPraHWYECKOM IBOIOLIMHU

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

28

I'unote3nr 3apOKACHUA )KU3HU

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

29

Uctopus 3emnu u Metoabl e€
u3yuenus. Jlaboparopnas
paborta «M3ydyeHue u onucaHue
MCKOTIA€MBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY

0.5

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

30

HaganpHbie dTamsl
OPraHN4eCKOM IBOJIIOIUN

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

31

OBOJIIOIMS DYKAPUOT

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

32

OCHOBHBIE ATAITBI YBOJIOIIH
PacTUTENILHOTO MUA.
[IpakTuueckas padota
«M3ydenne ocoOeHHOCTEH
CTPOCHUS PaCTCHUN Pa3HbIX
OTJICIIOBY

0.5

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

33

OCHOBHBIC ATaIbI BOJIIOIHT
JKUBOTHOI'O MHUpa

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

34

DOBOJIOLNS )KUBOTHBIX.
IIpakTuyeckas pabora
«M3ydenue ocoObeHHOCTEH
CTPOEHUS MO3BOHOYHBIX
AKHUBOTHBIX»

0.5

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

35

PasButue xxu3nu Ha 3eMiie 1o
JpaM U IIepruogam

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




36

MaccoBble BEIMUPaHUS —
9KOJIOTMYECKHUE KPU3HUCHI
IIPOILIIOrO

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

37

CoBpeMeHHBIN YKOJIOTUYECKUN
KpHU3HC, €ro 0COOCHHOCTH

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

38

CoBpemMeHHas cuctema
OpPraHUYECKOTO MHUpa

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

39

OCHOBHBIE CUCTEMATUYECKHE
IPYIIIBI OPraHU3MOB

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

40

AHTpPONOJIOTHS — HayKa O
YEIIOBEKE

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

41

Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHUHU YEIIOBEKA

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

42

Mecto yenoBeka B CUCTEME
OpraHUYECcKOTo MHpA.
JlaGopaTtopHnast pabota
«M3ydenne ocoOeHHOCTEH
CTpOEHUS CKeJIeTa YeJIOBEKa,
CBSI3aHHBIX C
MPSIMOXOKICHUEM»

0.5

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

43

JBrokyuye cuiibl
aHTpOIIOreHE3a

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

44

CooTHoIIeHHE OMOJIOTHYECKUX
1 CONMAJIbHBIX (baKTOpOB B
AHTPOIIOTCHE3C

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

45

OCHOBHBIE CTaIUU
aHTpOTIOTeHe3a

https://resh.edu.ru/subject/5/
https://lesson.edu.ru/lesson/5¢523154

46

Ilanmeorenernka u

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




naJICOr€CHOMHUKA

DBOJIIOIHS COBPEMEHHOTO

47 https://resh.edu.ru/subject/5/
JeoBeKa
Yenoseueckue pachl.
[IpakTuyeckas pabora https://resh.edu.ru/subject/5/
48 0.5
«M3yueHune 3K0N0THYECKUX https://m.edsoo.ru/863eaea?
aJanTalyil 4YeJIOBEKa
MexaucunInHapHbIe METO b
49 e p A https://resh.edu.ru/subject/5/
AHTPOIIOJIOTUH
50 3apoKeHNe U Pa3BUTHE https://resh.edu.ru/subject/5/
HKOJOTUH https://lesson.edu.ru/lesson/5¢523154
MeTo 1Bl DKOJIOTHH.
JlabopaTtopHnast pabota
51 «M3ydeHne MeTo10B 0.5 https://resh.edu.ru/subject/5/
SKOJIOTHYECKUX
HUCCIIEIOBAHUI)
3HayeHne PKOJIOTHUECKHUX )
52 N https://resh.edu.ru/subject/5/
3HAHUU 719 YeJIoBeKa
53 DKoorHUEcKHe (aKTOphI https://resh.edu.ru/subject/5/
p https://m.edsoo.ru/863eafec
Abunotuueckue dakropsl. CBeT
KaK AKOJOTUYECKUHA PaKTop. ]
54 Tla6onaTonias paGora 0.5 https://resh.edu.ru/subject/5/
patop p . ) https://m.edsoo.ru/863eb10e
«BbIsIBIEHUE TPUCTIOCOOICHUI
OPraHu3MOB K BIIMSIHUIO CBETA»
AbuoTtnueckue GpakTopsl. )
https://resh.edu.ru/subject/5/
55 Temmeparypa Kax 0.5

9KOJIOTUYECKUH (aKTop.

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




JlaboparopHas paboTa
«BbIsBIIEHNE TIPUCTIOCOOICHUI
OpraHru3MoOB K BJIMSHHIO
TeMITEPaTYpPhD»

AbGunotnueckue GaKkToOpsI.
Brnaxxnocts kak
9KOJIOTUYECKUH (paKTop.

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

56 Jlaboparopuas pabota 0.5 https://m.edsoo.ru/863eb10e
«AHaToMHnUyecKie 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oOuTaHus»

57 Cpenpl 0OuTaHUs OPTaHU3MOB https://resh.edu.ru/subject/5/

58 buonornueckue puTMsI https://resh.edu.ru/subject/5/
JKnuzuennsie (hopMbI

59 Gop https://resh.edu.ru/subject/5/
OPraHu3MoOB

60 T S— https://resh.edu.ru/subject/5/

p htps:/m.edsoo.ru/863eb348

3HaueHne OMOTHYECKUX
B3aUMOJIECHCTBUI I )

61 https://resh.edu.ru/subject/5/
CYILIECTBOBAHHUS OPraHU3MOB B
cpene oouTaHus

62 OKOJIOTUYECKUE https://resh.edu.ru/subject/5/
XapaKTEPUCTUKU MMOMYIIALUN https://lesson.edu.ru/lesson/5¢523154
OCHOBHBIE TOKA3aTEIH
MOIYIALUH: YHCICHHOCTD, .

63 y https://resh.edu.ru/subject/5/
IJIOTHOCTb, BO3PACTHAS U
M0JIOBasi CTPYKTypa

64 OCHOBHBIE TTIOKa3aTeIN https://resh.edu.ru/subject/5/




MOIYJIALIMK: POKIAEMOCTbD,
IIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUI'PALIUU

DKOoJIoTHYECKast CTPYKTypa

65 https://resh.edu.ru/subject/5/

MOMYISAUA
WHAMUKa IIONYISIIUN U €€

66 A yi https://resh.edu.ru/subject/5/
peryisius
Kpussle pocTa uncineHHOCTH

67 nonyssauuu. Kpuseie https://resh.edu.ru/subject/5/
BBEDKHUBAHUSA
DKOJIOTHYECKAas HUIIIA BAA.
JlabopartopHas padoTta

68 patopHas pabot 0.5 https://resh.edu.ru/subject/5/
«IIpucnocobienns cemsiH
pacTeHUH K pacCEeICHUIO

69 Bup xak cucrema nonyssiui https://resh.edu.ru/subject/5/
3aKOHOMEPHOCTH MOBEJICHUS U )

70 . https://resh.edu.ru/subject/5/
MUTPALUI )KUBOTHBIX

7 Coo0111ecTBO OPraHu3MOB — https://resh.edu.ru/subject/5/
OHOIICHO3 https://m.edsoo.ru/863eb46a

79 DKocUcTeMa Kak OTKpPbITast https://resh.edu.ru/subject/5/
cucreMa https://m.edsoo.ru/863eb46a
Kpyrosoport BemiecTs U HOTOK

73 pyr p B https://resh.edu.ru/subject/5/
SHEPIrUHU B DKOCHUCTEME

74 OcCHOBHBIE TTIOKa3aTeIN https://resh.edu.ru/subject/5/
3KOCUCTEMBI https://m.edsoo.ru/863eb5fa

75 SKOTOTHICCKIE THDAMIIEL https://resh.edu.ru/subject/5/

P A https://m.edsoo.ru/863eb5fa
76 H3meHneHus cooOIecTs — https://resh.edu.ru/subject/5/




CYKIIECCHH

https://m.edsoo.ru/863eb5fa

77

[IpupoaHbIE 3KOCUCTEMBI.
DKOCHCTEMBI 03€p U PEK.
DKocHcTEMBI MOPEN U OKEaHOB

https://resh.edu.ru/subject/5/
https://lesson.edu.ru/lesson/5¢523154

78

[IpupoHbIE S3KOCUCTEMBI.
DKocUCTEMBI TYHp, JIECOB,
CTeneH, MyCThIHb

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

79

AHTpOHOFCHHI)IG OKOCHCTEMBI

https://resh.edu.ru/subject/5/
https://lesson.edu.ru/lesson/5¢523154

80

Yp603KOCHCTEMBL.
[IpakTnueckas pabora
«M3yuenue u onucanue
ypOOIKOCHCTEMBI

0.5

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

81

3aKOHOMEPHOCTH
(hopMupOBaHUS OCHOBHBIX
B3aMMOACHCTBUI OpraHu3MOB B
JKOCUCTEMAaxX

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

82

MexaHu3MEbI BO3AEHCTBUSA
3arpsi3HEHUN Pa3HBIX THUIIOB Ha
CcyOOpraHM3MEHHOM,
OpraHU3MEHHOM,
MOMYJISIITIOHHOM H
9KOCUCTEMHOM YPOBHSIX

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

83

buocdepa —
oOmeriaHeTapHas 000JI04YKa
3eMiin

https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863ebb5e

84

VYuenune B. U. Bepnaackoro o
o6uochepe

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




3aKOHOMEPHOCTHU

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

85
cyliecTBoBaHUS Onocdepsl https://m.edsoo.ru/863ebd16
KpyrosopoTtr! BentecTs u

86 PYroBop HI https://resh.edu.ru/subject/5/
OHUOTECOXUMUYECKUE UK
30HANBHOCTH OHOCHEPHI. )

87 https://resh.edu.ru/subject/5/
OcHOBHBIE OMOMBI CYIITH

88 YcrotunBocTh OUOCheps https://resh.edu.ru/subject/5/
DKOJIOTUYECKHE KPU3HUCHI U UX .

89 https://resh.edu.ru/subject/5/
MIPUYNHBI

90 Bo3neiicTBrue dyemoBeka Ha https://resh.edu.ru/subject/5/
ouochepy https://lesson.edu.ru/lesson/5¢523154
AHTpOTIOT€HHOE BO3JICHCTBUE )

91 A DACTHTCIEHEL 1 KIBOTHEL https://resh.edu.ru/subject/5/

p https://m.edsoo.ru/863ebale

MHUP

92 OxpaHa npupoibt https://resh.edu.ru/subject/5/
OCHOBHBIE TPUHIIUIIBI

93 YCTOMYMBOTO pa3BUTHUSA https://resh.edu.ru/subject/5/
YeJI0BEUYECTBA U TPUPO,IbI
PanmmonanpHoe
IPUPOIOHOIBL30BAHNE U

94 PHpOA https://resh.edu.ru/subject/5/
coXpaHeHHEe OMOJIOTHYECKOTO
pazHooOpa3us 3emMin
O060011IeHHE IO TEME

95 «MUKpO3BOJIIONMSA U €€ https://resh.edu.ru/subject/5/
pe3ynbTaTh»
O0o001Ienne o TeMe

96 «Maxkpos3BoJronus 1 e€

pe3yJIbTaThD»




97

O000111EHHE TT0 TEME
«[IpoucxoxacHne U pa3sBUTHE
SKA3HU HA 3eMIie)

98

O06006meHne o Teme
«IIpouncxoxaeHne yenoBeka —
AHTPOIIOTEHE3»

99

O060611eHue 1o Teme
«DKOJIOTHSI — HayKa O
B3aMMOOTHOIICHUAX
OpPraHU3MOBY

100

O6o001menue mo Teme
«Opranu3msl 1 cpeaa
oOuTaHM

101

O00011IeHNE IO TEME
«IKOIOTHS BUIOB U
MOIYJISLAI)

102

O60061eHue o Teme
«buocdepa — rinodanpHas
IKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

7.5







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

Kox
NpoBepPsieMOro
TpedoBaHUs

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

ChopmupoBaHHOCTh 3HAHUW O MECTE M POJIM OHWOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmMHupoBaHUM COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHUH 3aKOHOB MIPUPOJIBI U
pelIeHU KU3HEHHO BAXKHBIX COIMATBHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEeJIOBEYECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palMoHAIBHOTO TPUPOAOIIOIH30BAHUS, B POPMUPOBAHUU IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOEKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenune cucremMol 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO
MMO3HAHUS, WCIOJB3YEMBIX B OHOJOTHYECKHX HCCIICIOBAHUSAX JKHBBIX
00BEKTOB W DJKOCHCTeM (OMHCaHWEe, HW3MEPECHHE, TMPOBEICHUE
HaOMIOZCHUIT); CIOCOOaMH BBISIBIICHUS M OIICHKH aHTPOIIOTEHHBIX
U3MEHEHUU B MPUPO/IE.

YMeHHe BBIABUTATh THIOTE3bI, MPOBEPATh MX JKCICPUMEHTAIBHBIMU
cpenctBamu, GOpPMYNIHpPYS IIeNb HMCCIICIOBAaHUS, aHAITU3UPOBATH
MOJTYYCHHBIC PE3YNIbTaThl U JIETIaTh BHIBOIBI.

BrisiBIeHHME 3aBHCHMOCTH MEXKIY HCCICAyEeMBbIMH BEIMYUHAMM,
00BSICHEHHUE TIOJIYYCHHBIX PE3YJIbTaTOB U (POPMYTUPOBAHHE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHHne BialeTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIMe OWOJIOTMYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TOMYJSAIHS, SKOCHCTEMA,
OuorieHo3, O6uocdepa; MeTaboOIM3M, TOMEOCTa3, KIETOYHBI WMMYHHUTET,
OuvocuHTe3 Oeika, OWOIOIMMEPBI, JUCKPETHOCTh, CAMOPETYJISLIHS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYNBOCTB,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHUE);

Ouonoruueckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHTera II.
Opnux, N.1. MedyHnkoBa, XpoOMOCOMHasi T€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsieBoro cxojacrsa K. bapa, sBosonnonHas

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




antponoreHeza Y. Jlapsuna; Teopus Ouoreonenoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpasus ¥ MPOUCXOXKIACHUS
KyIbTypHbIX pacreHud, yueHue A.H. CesepuoBa o0 nyrsix u
HaIpaBJeHUsX 3BoJiroIH, yaenue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us IMOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIrO HacjenoBaHus mpusHakoB [. Mennens;
CLETUIEHHOTO HACJENI0BaHUs IMPU3HAKOB U HApPYyLUIEHUS CIEIJICHUs
resoB T. Moprana; roMOJOrMYeCKHX pSAOB B HACIEACTBEHHOU
n3MeHunBoct H.M. BaBwiioBa; reHermueckoro pasHoBecHus JIx.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. boapa;
ouorenernueckuii 3akoH 2. ['exkens, @. Mromiepa);

MPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MuHMMyMa FO. JIubuxa, sK010rM4eckol mUpaMubl YHcen,
OMOMacChl U SHEPTHH);

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

Xonneitaa, mukpochep C. Dokca, pudozuma T. Uek)

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

COCTaBJIATh TI'CHOTUIIMYECKHUE CXEMbI CKPCIIMBAHWA IS pPasHBIX THUIIOB
HacJICJOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

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

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(GYHKIUSMU: OpPraHOMIOB, KJIETOK pAa3HBIX TKaHEW, OpraHaMu |
CHCTEMaMH OpPraHOB y pACTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIIECTB; ATAllaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; dTallaMi AIMOPHOHAILHOTO Pa3BUTHS; TEHOTUIIOM
u  (denorurnoM, QeHoTunmoM U pakTopaMH CpeIbl OOMTaHUS;
nporeccaMy  ABOJIIOIUK; JABIKYIIMMH CHJIAMH  aHTPOIIOTEHE3a,
KOMIIOHCHTaMHU PA3JIMYHBIX 3KOCUCTEM U TPUCHOCOOJICHUSMHU K HUM

OpraHnu3MOB

YMeHue BbIIENATh CYIECTBEHHbIEC TPU3HAKU:

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

B OpraHu3smax paCTCHHﬁ, JKHBOTHBIX M 4YCJIOBCKA, OMOJIOTHYECKUX




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

IIOTOKA SHEPIur B SKOCHUCTEMAX

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

ouocdepe

VYmenune HCIIOJIB30BATb COOTBCTCTBYIOIIIUE APT'YMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUKO W CHUMBOJIMKY JUJIA OO0Ka3aTC/IbCTBA
poACTBa OPraHU3MOB PA3HBIX CHUCTEMATUYCCKHUX I'PYIII, B3aNMMOCBA3U
OpPraHusMoB H CpCIbl O6I/IT3.HI/I$I; CAWHCTBA YCIOBCYCCKUX pPaC;
HCO6XOI[I/IMOCTI/I 3A0PpOBOIO 06pa3a JKU3HH, COXPAHCHUA pa3Hoo6pa3I/m
BUJOB MU DJDKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

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

ITO3HIIHUIO




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomorusa xak HayKa. JKuBnle cucTEMBI 1 X HU3YUYCHHUC

1.1

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

3HadyeHne OWONOTUH B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, cBsizanHble ¢ OuoJsiorneil. 3Ha4eHHEe OMOJIOTHH B
MPAKTUYECKOW JCSITEIIbHOCTA YeNOBEKAa: MEIUIIMHE, CEJIbCKOM XO3SICTBE,

MIPOMBIIIJIEHHOCTH, OXPaHE IPUPOIbI

1.2

Kusble cuctembl Kak npeaMmer uzydeHus: Ouosiornu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XHMHUYECKOTO COCTaBa, MUCKPETHOCTh W IE€JIOCTHOCTH, CIOKHOCTH H
YIOPSI0YCHHOCTh CTPYKTYBHI, OTKPBITOCT, caMOOpraHu3anus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT M Pa3BUTHE.

YpoBHM OpraHu3anuu >KUBBIX CUCTEM: MOJIEKYJSIPHBIN, KJIETOYHBINA, TKaHEBbIN,
OPraHu3MEHHbBIH, MOMYJISIIUOHHO-BUOBOM, 3KOCUCTEMHBIN
(6buoreonieHoTHUeCKHil), OuocdepHsbIid. [Iporiecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TpPHU3HAKH >KMBOTrO. JKu3HB Kak ¢opMma CylecTBOBaHUS

MaTepuu

1.3

Metonsl Ouosormyeckoit Hayku. Habmionenwe, wusMepeHue, SKCIEPUMEHT,
cucremarusanus, MeraaHanus. [loHsTue o 3aBUCUMONW M  HE3aBUCUMOU
nepemenHoil. [InanupoBanue sxcnepuMenta. [loctaHoBka U MpoBepka TUIIOTES.
HyneBas runore3a. Ilonsitue BBIOOpKM u €€ 1ocTOBEpHOCTH. Pazbpoc B
Ouonornuyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH IMOJYYEHHBIX pPE3YJIbTaTOB.
[IpuunHBI HCKaXKEHUs PE3yNIbTAaTOB AIKCHepuMeHTa. [IoHSATHE CTaTUCTHUYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpyKTypHO-(pyHKIMOHAJIbHAS €IMHMIA XUBOro. VMcTopus OTKpBITUS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
HlIneiineH, P. BupxoB). OCHOBHBIE NOJ0KEHUSI COBPEMEHHON KJIETOYHOW TEOPHH.
MeToap! MOJEKYIISIPHON M KJIETOYHOH OMOJIOTMH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, middepeHnnanbHoe

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

2.2

XUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMHUKpPO3JIEMEHTHL. Bona u

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




TETUIOPEryasui. MuHepalbHble BEIIECTBA KIIETKH, MX OHOJOTHYEecKas pOJib.
PoJib KaTHOHOB ¥ AHMOHOB B KJIETKE.

buonornyeckue momuMmepbl. benku. AMUHOKHCIOTHBIM COCTaB  OEJIKOB.
CtpykTypsl OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka, TeNTHAHAs
CBA3b. BTOpuuHasg, TpeTuyHas, 4YeTBEpTUYHas CTPYKTypbl. JleHaryparus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcaxapuibl, OJUTOCaxapuibl M IOJIUCAXAPUIBI.
O6mwmit miaH cTpoeHus U  (PU3HKO-XUMHYECKHE CBOWMCTBA  YTJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuael. T'uapoduinbHo-ruapodoOHbie cBoiicTBa. Kiaccudukanus nunuaos.
Tpurmuuepuasl, dochonmunuabl, BOCKH, CTepouibl. buomornueckue QyHKIHH
munuaoB. OOIMe CBOKWCTBA OMOJIOTUYECKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK wu PHK. CrpoeHune HyKIEHMHOBBIX KHUCIOT.
Hyxneotuast. [Mpunmun xkomrmmementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupanb. Mectonaxoxaenue u ouonorndeckue ¢pynkmuu JJHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne ™onekyiasl AT®. Makpospruueckue cBsi3u B MolJiekyne ATO.
buonornueckune Gpynkiuu AT®D. BoccTaHOBIECHHBIC IEPEHOCYHKH, WX (QYHKITUU B
kinetke. CekBenupoBanue JHK.

CtpykTypHass Ouoyiorusi: OHMOXUMHUYECKHEe U OuoHU3MYecCKHue WCCIeTOBaHMS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOJIEKYJT

2.3

Tunel  KiIeTOK: 9JyKapuoTHYecKas M  mpokapuoTtuueckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoTHYECKOW KiIeTKH. KieTouHass cTeHka OakTepwil M apXeu.
Oco0OeHHOCTH CTpPOEHHUS TeTepoTpoPHON U aBTOTPOGHONU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

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

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

Cunre3 pactBopuMbix OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkuii




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

[TonyaBTOHOMHBIE OpraHOM/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

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

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

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

Knerounbsie BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)
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AcCUMMITALIAS U JUCCUMHJISIIIUSL — JBE CTOPOHBI MeTabosm3ma. Turbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepoTpOo(dHBIN. YuacTue Kucaopoja B OOMEHHBIX
mporeccax. JHepreTuueckoe obOecrnedueHne KieTku: mnpepamenne ATD B
oO0MeHHBIX Tmporieccax. DepMEeHTAaTHBHBIM XapaKTep peakuil KIETOYHOTO
Metabonu3Ma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUSI.
KodepmenTsl. Otnnunst pepMEHTOB OT HEOPTAaHUMYECKUX KaTaanu3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (epMEHTATUBHBIX
peakuii OT pa3IuyHbIX (GaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMYECKHX BellecTB B KieTke. PotocuHte3. Poib
xjioporiactoB B mporniecce ¢orocuHTe3a. (CBeroBas u TeMHOBas (asbl
[IponyktuBHOCTH (oTOCHHTE3a. BinusiHME pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HayeHue (HOTOCUHTESA.

XeMmocunres. PazHooOpasue opraHn3MOB-XEMOCHUHTETUKOB: HUTPUPHUINPYIOIINE
OakTepuu, >kene300aKTepuH, cepoOAKTepuH, BOJAOPOIHbIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AnHas’poOHble opraHusMbl. Buasl Oposkenus. IIpoaykTel OpoxeHUS U HX
UCIIOJIb30BAHUE YEJOBEKOM. AHa’pOOHBIE MUKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OONE3HEH.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmMena. [loAroToBuUTENHHBIN
atamn. [ UKoan3 — OECKUCIOPOTHOE PACIIEIIEHHUE TIFOKO3bI.

buonornueckoe OkHUCIeHHE, WIM KIETOYHOE JbixaHue. Pojib MUTOXOHApUN B
npoiieccax OMOJOTUYECKOTO OKHUCIICHUS. Huknuueckue peaKkluu.

OxucnutensHoe (ochopunupopanue. [IpeumymiecTsa a’poOHOro myTH oOMeHa




BEIIECTB Nepes aHa3POOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu MarpuuHoro cuHtesa. lIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MaTpPUYHOTO CHHTEe3a. Peanu3arus HacneACTBeHHON nHpopmarun. [ eHeTnuecKkuit
KOoJ, ero cpoucrBa. Tpanckpumuusa — Marpuusblid cuHTe3 PHK. IIpnHnmmns:
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIIEIbHOCTb, AaCUMMETPUYHOCTD.
Tpancnsamus u e€ srambl. Yyactue tpancnoptaeix PHK B OmocunTtese Oernka.
VYcnoBusi OmocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Pois pubocom B
OnuocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuusi akTHBHOCTU F€HOB y
npokapuoT. ['unoresa omnepona (. XKaxob6, K. Mano). Perymsauuss oOMeHHBIX
nporeccoB B kieTke. Kilerounslii romeocras.

Bupycbl — HeksetouHble (GopMbl KM3HM M OOMUratHele napasutbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycusie 3a0oneBanus denoBeka, *)UBOTHBIX, pactenuir. CITUJ], COVID-19,

COIMaJIbHbIC U MECAUITUHCKUEC HpO6J’I€MBI

2.6

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

Marpuunbiii cunte3 JHK — permkanus. Ilpunumnsr permukanuun  JIHK:
KOMILJIEMEHTApHOCTh, IMOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPaLIEIbHOCTb.
Mexanusm perukanuu JJHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u
TejaoMepa3a. XPOMOCOMHBIM HaOOp KIETKH — KapuoTum. J(UrjaowmHeli u
rariouaHbll  Habopbl XpoMocoM. ['omonorumunsie xpomocombl. IlonoBbie
XPOMOCOMBI.

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

(DYHKI_[I/IOHEUIBHEUI I'CHOMHKA

OpFaHI/ISM Kak OMOJI0oruyecKkas cCUcTeMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKIJICTOYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

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

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

[ToBenenue xpomocom B Mmeitoze. Kpoccunrosep. buonoruueckuii cmpicit Meiio3a




U IIOJIOBOTIO Iporecca. Melo3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe passutue. l'ameroreHe3 y XuBOTHBIX. lloyioBBIE JKeie3bl.
OOpa3oBaHue W pa3BUTHE TMOJIOBBIX KieToK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnoJjoBBIX KieTOK. OIUIOAOTBOpPEHHME U SMOPHUOHAIBHOE pPa3BUTHE
KUBOTHBIX. CIOCOOBI OTIJIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WummBunyansHOe pa3BuTue OpraHu3moB (oHroreHes3). Craauu >smMOpHOreHesa
KUBOTHBIX (Ha npumepe Jarymku). Jpodnenue. Tunbl npodaenus. OcobeHHoCcTH
NpoOJIeHNsT MJIEKONUTAIOIIMX. 3apOJbIIIEBbIE JIMCTKU (TacTpyisuus). 3akiajgka
OpraHoB M TKAaHEW W3 3apOJBIIIEBBIX JHUCTKOB. B3anMHOE BIMSHUE 4YacTed
pa3BHUBAIOIIErOCs 3apojipiiia (3MOpHOHANBHAST WMHAYKIMS). 3akiajka TUIaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJIbTaT HMEPAPXUUYECKUX B3aUMOJEWCTBUN T'€HOB.
Brnusnue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpyKaromen
Cpepl.

Poct u pa3zsurtue xuBoTHbIX. [locTaMOpuonanbHbil nepuoa. [Ipsmoe u Henmpsimoe
pazButue. PasButHe ¢ meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3Haue€HUE MNPSIMOTO M HEMPSAMOTO pa3BUTHUS, HUX
pacnpocTpaHeHue B mpupoge. Tumbl pocta XKUBOTHBIX. DaKTOPHI peryasiuu
pocTta >KMBOTHBIX M 4yenoBeka. CTaauu TOCTIMOPHOHAIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4enoBeka. [lepnoipl oHTOreHe3a YenoBeKa.

Pasmuoxenne wu pasButHe pacteHuil. ['ameropur m cropodur. Meiio3 B
KU3HEHHOM 1MKie pacteHuil. OOpa3oBaHme cmop B TIpolecce Meko3sa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOHHOE OIJIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

Pa3sBUTUC CCMCHHU. MexaHu3MBI perysnaun OHTOICHE3a y paCTeHI/Iﬁ " JKUBOTHBIX

3.2

HCTOpI/IH CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
reHeTHYECKHE IIOHATHS M CHUMBOJIBI. ['OoMOJIOTHMYHEIE XpOMOCOMBI, AJUICJIIbHBIC
T'CHBI, AaJIbTCPHATUBHBIC IIPU3HAKHU, HOMHHaHTHBIﬁ n peHeCCI/IBHBIfI IIPpHU3HAK,
roMo3urora, Trerepo3urora, 4YdcCTad JIMHHA, I‘I/I6pI/I,Z[LI, I'CHOTHII, (beHOTI/Il'I.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FH6pH,HOHOFquCKHﬁ, HHTOHOFHHCCKHﬁ,

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

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

JurubpunHoe ckpemuBanue. TpeTwilt 3akoH MeHIenss — 3aKOH HE3aBUCHMOTO

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




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

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

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

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

MomudukanmonHas ~ M3MEeH4YMBOCTh.  Pomb  cpempl B (opMHpOBaHHU
Mo upHKaMOHHON n3MeHYnBoCcTUH. Hopma peakiinu npusHaka. BapramoHHbIi psij
n BapuanuoHHas kpuBas (B. HWoranmncen). CpoiictBa MOAM(HUKALMOHHON
U3MEHYUBOCTH.

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

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

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

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

3.5

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

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




3.6

JlomecTuKanus v ceieKIus. 3apoxkKIeHUE CeEeKIUU U jomecTukanuu. Yuenue H.U.
BaBuioBa 0 1meHTpax MPOUCXOXACHUS W MHOTO00pa3Hs KYJbTYPHBIX PACTEHHIA.
Ponb cenexumu B co3qaHuM COPTOB pacCTeHUM M MOpoJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJOB B HACIEICTBEHHOM u3MeHunmBoctu H.U.
Basuiiosa, ero 3HaueHue IS CENCKIIMOHHON pabOTHI.

Mertoapl  ceneKIMOHHOW paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
VH]IUBU Ty JIbHBII. Jrarmsl KOMOWHAIIMOHHON CCJICKIIMH. UctpiTanue
IPOU3BOJUTENIEH MO HOTOMCTBY. OTOOp HO TE€HOTUIy C IOMOIIbI OLIEHKHU
(eHoTHIa TOTOMCTBA U OTOOP 10 TEHOTHUITY ¢ roMolbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJ CEJIEKIIMOHHOUM paboThl. PamuaninoHHbIil u
XUMUYECKUA MYTareHe3 KaK WMCTOYHUK MYTalluid y KYyJbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO PENAKTHPOBAaHUS ¥ METOJOB
pexomOuHanTHEIX JIHK 17151 momydeHust ucXoiHOTO MaTepuana Juis CEeleKIUu.
[Tomydenne monmmionaoB. BHyTpuBMmoBas rubpumm3amnys. bBIM3KOpoaCTBEHHOE
CKpelmBanue, Wi WHOpuauHT. HeposcTBeHHOE CKpelMBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumnbl. Mcnons3oBaHue rerepo3uca B cenekiuu. OtnanéHHas
rubpumanus. [Ipeomonenne Oecruionmsi MEXBHIOBBIX THOPHIOB. JlocTimkeHus

CEJICKIIMY PACTeHUI U AKUBOTHBIX

3.7

OOBEeKTHI, UCIIONB3YEMbIE B OMOTEXHOJIOTUH, — KJICTOUYHbIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPraHMW3MbI, HMX  XapaKTepucTUKa. TpaauluoHHas  OWOTEXHOJIOTHSA:
xjieboneuyeHue,  MOJIyueHHE  KUCIOMOJOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Muxkpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKHX TEXHOJIOTHH.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT M  BHUTaMHHOB.  VIcKyccTBeHHOe
OIJIOJIOTBOpEHUE. PEeKOHCTpYKIUS SHMIEKIEeTOK U KJIOHMPOBAHWE >KHUBOTHBIX.
MeTo TpaHCIUTaHTAIMU SJEp KIETOK.

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

Hcnonbn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/I€ OPraHn4cCKoOro Mupa

4.1

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

OcoOeHHOCTH CTPOCHUA U KUSHCACATCIBHOCTU OJHOKJICTOYHBIX OPraHU3MOB.
BaKTepI/II/I, apxeu, OOAHOKIICTOYHBIC FpI/I6BI, OJIHOKJICTOYHBIC BOAOPOCIH, NPYIUC
ITPOTHUCTHI. Kononunansabie OpraHU3MBlI. I[BI/I)KGHI/IG OJHOKJICTOYHBIX OPTraHU3MOB:
aMéGOI/I,Z[HOC, KTYTUKOBOEC, pCCHUYHOC. 3aII_II/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

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




4.2

MHoOrokieTouHble pacTeHus. B3anMoCBsA3b YacTeld MHOTOKIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CUCTEMBbI OPraHOB MHOTOKJIETOYHOTO opranusma. Opranusm
Kak enumHoe wenoe. Tkanum pacteHuid. TuIbl  pacTUTENBHBIX  TKAHEM:
oOpa3zoBaTelibHas, TOKPOBHAs, MPOBOJSAIIAs, OCHOBHAs, MEXaHUYECKas.

OcobenHocTr cTpoeHUs, PYHKINN U PACIIOIOKECHUS TKAHEH B OpraHax pacTCHHM

4.3

BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHUH. OYHKIIMU OPraHoOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomeHnne BOABI, YIVIEKMCIIONO Tra3a W MHUHEPAIBHBIX BEIIECTB
pactenusimMu. [[pixanue pactenuil. Auddy3us ra3oB uepe3 NOBEPXHOCTb KIETKH.
TpancnoptHele cuctembl pacteHuil. Boigenenwe y pacrenuid. 3ammra y
MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpenctBa mMacCUBHOM M XMMHMUYECKOH
3auThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsauus y OpraHu3sMoOB. PasgpakMMoOCTh M perynsuus y

MHOTOKJICTOYHBIX paCTeHHfI. PocTtoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOroKJI€TOYHbIE  KMBOTHbIE. B3anMMOCBsA3b  YacT€d  MHOTOKIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpPraHW3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHM )KMBOTHBIX M YeJIOBEKA. THIIbI
JKUBOTHBIX TKaHEH: SIWTEIUalbHas, COCIWHMTEIbHAs, MbIIICYHAs, HEPBHAs.
OcobGeHHocTH cTpoeHUs, (GYHKIIMA W PACHOJIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YEJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIUM OPraHOB U CUCTEM OPraHOB.
Onopa Tena opranu3moB. CkeleTbl OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli 1 BHYTpeHHUN ckesneT. CTpOeHWE W THUIIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOUHBIX JKMBOTHBIX. [luTanuwe >xuBOTHBIX. [luranue
MO3BOHOYHBIX KUBOTHBIX. JIpIxaHue xuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
AEroYHOE JIbIXaHue.

JIpIXaHu€ IO3BOHOYHBIX >KMBOTHBIX. OJBOJIIOLHUOHHOE YCIOKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KUBOTHBIX. J[pIXaTelbHas cUCTeMa 4eloBeKa. MexaHu3M
BeHTWISIIMM JIETKUX Yy MNTHUIl W MIEKOMUTAIOUIMX. TpaHCHOpPT BENIECTB Y
opranu3MoB. TpaHCHOPT BelIecTB Yy >KUBOTHBIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHOCHass  cucremMa  NO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAIIeHHs. DBOJIIOIIMOHHBIC  YCIOKHEHHS] CTPOEHHUS KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BblneneHue y opranusmoB. Beiaenenue y
*KUBOTHBIX. COKpaTuTeNbHbIe BakyouH. Opransl BeleneHus. CBsA3b MOJOCTH TEa
C KPOBEHOCHOM M BBIIEIUTENBHOM cHUCTEMaMu. BplieneHne y M03BOHOYHBIX
KUBOTHBIX. 3alIuTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lokpoBBI U uHX

MIPpOU3BOJHBIC.




PaznpaxxuMoCTh U peryssinus y Opranu3MoB. Pa3apakuMocTh y 0THOKIETOYHBIX
opranu3MoB. Takcuchel. Pa3npaXMMOCTh W pEryisiuusi y MHOTOKIETOYHBIX
pactenuii. PocToBbie BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u peieKTopHas peryisiuus Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHras cuctema u €€ otaesnsl. DBOJIIOIMOHHOE YCIOKHEHNE CTPOCHUSI HEPBHOM
CHCTEMBI y KHBOTHBIX.

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

MHKPOOPIraHU3MOB, PACTEHHM, dKUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310pOBbE

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTAebl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexkropnas nayra. be3ycioBHble U yCIOBHbBIE
pednexcol. ['ymopanbHas perymsiuust ¥ SHIOKPHHHAs CHCTEMa JKUBOTHBIX M
yenoseka. JKene3bl SJHAOKPHUHHON CUCTEMBI U MX TOPMOHBI. JlefiCTBUE TOPMOHOB.
B3aumocBsa3p HEpBHOM W SHIOKPUHHOM cucteM. [ 'umoTanamo-runoduzapHas

cuctema. Peduiekc u pedrekropnas ayra. besycioBHbie u yciioBHBIE pedaeKChl

5.2

3amuTta opranuzma oT Oosie3Heil. IMMmyHHas cuctema denmoBeka. KieTouHbIN u
TYMOpaJIbHBIA MMMYHHUTET. BpoXa€HHBIN, TPHOOPETEHHBI crenupuIecKuii
UMMYyHUTET. Teopusi  KJIOHAJIbHO-CENEKTUBHOTO wmMMyHuTera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocnanutenbHble OTBETHI OpraHu3mMoB. Pouib

BpPOKJIEHHOTO HMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHUil
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KpoBenocnas cucrema u e€ opransl. Cepie, KpOBEHOCHBIE COCYIBI M KPOBb.

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

JlpixaTenbHbIe 00BEMBI

5.5

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

IMUIICBApCHUC

5.6

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

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

5.7

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

CTpOGHI/Ie W TUIBI COEIMHEHUS KOCTEH

Teopmi ABOIIOLMHU. Pa3BuTHE KU3HU HA 3emite

6.1

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

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




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

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

Teopur B POPMUPOBAHUHN €CTECTBCHHO-HAYYHOU KAPTHHBI MUPA

6.2

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

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

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

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

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

Mexanu3mbl GopMHUpPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3Hsl.

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

Cc Hell

6.3

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

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




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

XpOMOCOMHI)Ie MyTalliu 1 3BOJIFOIIHUA T'CHOMOB.

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

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB IBOJIIOIIUU

6.4

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

OcHoBHBIE 3Tanbl HeOpraHudeckon sBosouuu. [lnanerapHas (reosjoruueckas)
IBOMIONMS. XHUMHUYecKass »5BOJIOUMA. AOWOTeHHBII CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumiepa u I'. HOpu. OOpazoBanue
nojuMepoB M3 MoHoMepoB. KoanepBatHas runore3a A.M. OnapunHa, rumoresa
nepBuuHoTo OynboHa Jx. XosmeliHa, reHermdeckas rumore3a . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emimm u meronpl €€ u3ydeHus. VIckomaemble OpraHuyecKHe OCTaTKHU.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M aOCOIIOTHAs] T€OXPOHOJIOTHS.
['eoxpoHosornyeckas 1mKaia: 0Hbl, 3pbl, IEPUOJIbI, STOXH.

HauanbHble 3Tanel opranndeckoil 3Borouuu. [losiBneHne M 3BOJIIOLMS MEPBBIX
KJIETOK. OBoionus Merabonu3Ma. BO3HHKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OHMOTIIIEHKM KaK aHAJIOT MEepPBhIX Ha 3eMile COOOIIECTB.
Crpomaronutsl. [IpokapuoOThl U 3yKapHOTBHI.

[IpoucxoxaeHue sSykapuoT (cUMOHOreHe3). DBOJIOLHMOHHOE MPOUCXOXKICHUE
BUpPYyCOB. IIpoucxokJeHne MHOTOKIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PyII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE JTallbl 3BOJIONUM BbICIIMX pacTeHud. OCHOBHBIE apOMOP(O3bI
pacteHui. Bbixon pacreHuii Ha cymry. IlosBiieHuMe CIOPOBBIX pacTEHUN U
3aBoeBaHne uMu cymu. CemenHble pacreHus. lIpoucxokieHue IBETKOBBIX
pacTeHUN.

OcCHOBHBIE H3Tambl HBOJIONMHM SKUBOTHOTO Mupa. OcHOBHBIE apoMOp(hO3b
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHUE COBPEMEHHBIX
TunoB. IlepBrie XOproBBIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIIOLUS T03BOHOYHBIX.

IIpoucxoxnenne ampubmii 1 pentwmii. IlporcxoxaeHne MIEKOMUTAOUINX U




ntun. [IpuHnun kmodyeBoro apomopgosa. OcBoeHne Oecro3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMU CYILIH.

Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U NEepHOJaM: apXeil, IpoTepo30H, Majaeo3oHu,
Me30301, KaifHO30#. OOmas XapakTepuCTHKa KIUMaTa W TeOJOTHYECKHX
npoueccoB. [losiBIeHne U paclBET XapaKTEPHBIX OPraHU3MOB. YTieo0pa3oBaHue:
€r0 YCIIOBHSI U BJIHMSIHUE HA Ta30BbIA COCTAaB aTMOCQEPHI.

MaccoBble BBIMHUpaHHUsST — 3KOJOTMYECKHE KpHU3ucChl mpouwioro. Ilpuumnsl u
CIIEICTBUSL MacCOBBIX BbIMUpaHUN. COBPEMEHHBIM 3KOJOTMYECKUN KPHU3UC, €ro

0COOEHHOCTH

6.5

Pazgenst w 3amaum  anTpomnosioruu. Metonel anTpomnosioruu. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH YelloBeka. COBpEeMEHHBIC HAYUHbBIE TEOPHH.
Cxo/AcTBO 4YeloBeKa € XKMUBOTHBIMH. CHCTEMaTHUECKOE TOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa  CXOJICTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIBHO-
MOpP(hOIOTHIECKHE, AMOPHUOJIOTHYECKHUE, (U3HOTIOT0-OMOXUMUYECKHE,
noBesieHYeckre. OTINYUS YeIOBEKa OT )KUBOTHBIX. [IPsIMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. PazBUTHE TOJOBHOTO MO3ra U BTOPOIl CUTHAJIBHOM
CHUCTEMBI.

JBwxymue cwibl ((GakTopbl) aHTPOINOTreHe3a: OHOJOTHYECKHE, COIMAIbHBIC.
CooTHoleHne OMOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIUM AHTPOTIOT€HE3A. ABCTPAIONIUTEKU — IBYHOTHE MIPEIKH JIFOJEH.
YenoBek  ymenblil, TepBble  HM3rOTOBJEHUS opyAuil  Tpyaa. Yenoek
MPSMOXOJISAIIMA W TIEPBBIM BBIXOJ JIOACH 3a mpenensl Adpuku. YenmoBek
reiinenpOeprekuii — oOIMH MpeloK HEeaHAEPTANbCKOrO 4YelIOBEKa M 4YeloBeKa
pazymHoro. YenoBek HeaH/IEPTAIbCKUN KaK BHUJ JIIOJEH XOJIOJAHOTO KiMMaTa.
YenoBeKk pa3yMHBIM COBPEMEHHOIO THIA, JCHHCOBCKHI YEIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 npenenamMu AQpuku.

DBOJIIOLUSL COBPEMEHHOTrO uejioBeka. EcTecTBeHHbIH OTOOpP B MOMYMISALUAX
yenoBeka. MyTaunoHHbIA npouecc u nonumopdusM. [lomynsunoHHbIe BOJHBI,
npeiid reHoB, Murpanusa U «3PpQeKT ocHOBATENS» B MOMYISIIUIX COBPEMEHHOTO
YeloBeKa.

Yenoseueckue pacel. llonsatue o pace. bonbmime pacel:  eBponeouHas
(eBpasmiickasi), aBcTpajo-HErpoujHas  (9KBaTOpUANIbHAs),  MOHTOJOUHAS
(a3maTcko-aMepuKaHCKasi). Bpemss U myTH pacceleHus 4YeloBeKa IO IUIaHeTe.
EnuncTtBo  uenoBeueckux pac. HaydunHas  HeECOCTOSATENBHOCTh  pacH3Ma.
[IpucnocobneHHOCTh YeNnoBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpesbl.
Bnusinue reorpadudeckoid cpensl W apeiida TreHOB Ha MOPQOIOTHIO U

(I)I/I3I/IOJ'IOFI/IIO YCIO0BCKa

OKOCHUCTEMEI U MMpUCymue UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTUMH HAyKaMU.
Meroast skosnoruu. IlosieBble HaOMIOACHUS. ODKCIEPUMEHTHI B HKOJIOTHU:
OpUpPOJHbIE W JlabopaTopHble. MoaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKPYXKaIOIEeH Cpefibl: IOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (GakTopsl M 3aKOHOMEPHOCTHM WX aedcTBus. Knaccmpukarms
9KOJIOTUYECKUX (pakTopoB: abuoTWyeckue, OWOTHYECKHE, aAHTPOIOTCHHBIE.
OOme 3aKOHOMEpPHOCTH JCHCTBHSI JKOJOTHYECKHX (akTopoB. [IpaBuio
vunnmyma (K. Hlnpenrens, 0. JIu6ux). TomepanTHOCTh. DBpHOMOHTHBIE U
CT€HOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopsl. CBET Kak sKOJIOrHYECKui QakTop. JleficTBue pa3HbIX
YYaCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIIbI
pacTeHMii M >KMBOTHBIX MO OTHOIIEHHIO K cBeTy. CHUrHajbHas pojb CBeETa.
DoTONEPHOAN3M.

Temnepatypa kak dkojorumdeckuii dakrop. JlelicTBue Temieparypel Ha
opranusmsl. [IoHKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak skojoruueckuil Qakrop. IlpucmocoGnenuss pacteHuil K
noJyiepaHuto BoaHoro Oanmanca. Knaccudukanust pacTeHUM MO OTHOLIEHUIO K
BoJie. [Ipucnoco6neHns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHUMA.

Cpensl oOuTaHMsl OpPraHM3MOB: BOJIHAs, HA3e€MHO-BO3MYyILLIHAs, I1OYBEHHas,
riyOMHHAs  IOJAINOYBEHHAs, BHYTpUOpPraHW3MeHHas. (DHU3UKO-XUMHUYECKHUE
0COOCHHOCTH cpel OOuTaHWs OpraHu3MoB. l[IpucmocoOneHus OpPraHu3MoOB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putmel. BHemnue u BHyrpeHHHE pUTMbL. CyTOYHbIE M TOJUYHBIE
putMbl. [IpHCcrIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSM YCIOBHIi
AKHU3HU.

JKuznennsie dopmbl opranu3moB. [lonarue o xuzHeHHOU (popme. XKuzHEHHBIC
(opMBl pacTeHMii: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJICTHHE TPaBBI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI XKMBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI,
a3po0nOoHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HH.

buoTtnueckue ¢axtopbl. Buabl OMOTHYECKMX B3aMMOJICHCTBUI: KOHKYPEHIMS,
XUIIHUYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (¢opuueckue, ¢abpuueckue). 3HAUCHUE
OMOTHUYECKUX B3aMMOJEHCTBMIA JUId CYyIIECTBOBAHUS OPraHU3MOB B cCpejie

0oOuTaHUS. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKJIFOYCHU

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKHU TOITYJIALUHA. HOHYHSII_[I/IH Kak OHOJOTHYECKas

cucrema. Posib HEOTHOPOIHOCTH Cpelibl, PU3NUECKUX OapbepoB U 0COOCHHOCTEN




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

Okojoruyeckasi CTpykrypa mnomyiasuuu. OIleHKa YHCIEHHOCTH MOIYJISIUH.
JluHaMuKa nomyisiquu U €€ perysiuus. bHOTHYECKUH NMOTEHIHA IOIYJISUH.
MopenupoBanue AuHaMUKM — nonyiasuud.  KpuBble  pocra  4MCIEHHOCTH
nonynsauund. Kpussle BbDKMBaHUA. Perymnsuus 4YUCIEHHOCTH IMONIYJSALUNA: POJIb
(akTOpoB, 3aBUCALIMX M HE 3aBUCAUIMX OT IUIOTHOCTU. OKOJIOTUYECKHE
cTpareruu BUJOB (r- U K-cTparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MHoromepHas
MoJzenb dkonormyeckod HumK Jx.M. XarumHcoHa. Pa3Mepsl »KOIOrm4eckoin
Huwu. [loTeHmanpHas U peann3oBaHHas HUILIH.

Bun kak cucrema mnomynamuwii. Apeanbl BUIOB. BuIBI M HX JKH3HEHHBIE
CTpaTernu.  3aKOHOMEPHOCTH  NOBEACHUS W MUTpAalUid  >KUBOTHBIX.

brnonornueckme MHBa3zNH YYXCPOOHBIX BUJI0B

7.4

CooOmiectBa opranu3moB. buoreno3 u ero crpykrypa. CBsizu Mexay
opraHm3MamMu B OHOIlEHO3e. ODKOCHCTeMa Kak OTKpbiTas cucrema (A.Jlxk.
Tencnu). OyHKIMOHAIBHBIE OJIOKM OPraHW3MOB B 3KOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTHI, penyueHThl. Tpodudeckue ypoBHU. Tpoduueckue nenu U ceTu.
AOGunoTtnyeckue 010ku skocucteM. [louBbl M Wbl B 3KOCHUCTeMax. KpyroBopor
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE TMOKa3zaTeIN IKOCHCTeMbl. buomacca u mpoAyKius. DKOJIOTHYECKUe
MUPAMHUJIBL YKcell, 0MOMAacChl U SHEPTUU.

HamnpaBnennble 3akOHOMEpHbIE CMEHBI COOOIIecTB — cyKueccuu. [lepBuunbie U
BTOPUYHBIE CYKIECCHMM M HX MPUYUHBL. AHTPONOTeHHbIE BO3ACUCTBUS Ha
cykueccuu. Kimimakcnoe coobuiectso. buopaznoodpasue u nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIIECTB.

[Ipupoansie 3KOoCHCTEMBI. AHTPONOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporeHo3. Paznuuns Mexxay aHTpONOTEHHBIMU U TIPUPOTHBIMU SKOCHCTEMAaMHU.
YpboakocucreMbl. OCHOBHBIE KOMIOHEHTHI yYpOoakocucteM. ['opoackas ¢nopa u
(dayna. CuHanTponu3anus ropoJckoit gaynsl. bronoruueckoe u X03s5HUCTBEHHOE
3HAYeHHUE arpo’KOCUCTEM M ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHMS
OCHOBHBIX B3aMMOJEHCTBHUI OPraHU3MOB B DKOCHCTEMAX.

IlepeHoc sHEPruM U BEHMIECTB MEXKTY CMEXHBIMU IKOCHCTEMAaMHU. Y CTOMUMBOCTD
OpPraHM3MOB, TOMYJSIIUA U DKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3JICUCTBUN

7.5

buocthepa — oOmennanerapHas o006omo4Yka 3eMiH, TA€ CYIIECTBYET WU




cymiectBoBayiia Jku3Hb. Yuenue B.W. Bepuaackoro o Owmocdepe. Obmactu
6uocdeps u e€ cocran. JKuBoe BerecTBo OHochepbl U ero QyHKITUH.
3aKOHOMEPHOCTH cyllecTBOBaHUsl Ouocdepsl. OcobeHnoctn Onochepsl Kak
rI00aTPHOW  dKOCUCTeMBI.  J[MHaAmMW4Yeckoe  paBHOBecue B Oumocdepe.
KpyroBopoThl BeliecTB M OHMOT€OXMMHYECKHME LUKIbI (yriaepoja, as3ora).
PurmuuHOCTS siBeHMI B Onochepe.

3oHanpHOCTE OnMocdeprl. [lorsTre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOMHBIC Jieca, CMEIIAHHBIC M HIMPOKOJHMCTBCHHBIC Jieca, CTCIH, CaBaHHBI,
MYCTBIHM, TPOIMUYECKHE Jieca, BBICOKOTOpPhs. KimMaT, pacTHTENbHBIH U
KUBOTHBI MUpP OMOMOB CYIIIH.

Crpykrypa ¥ (QyHKIHS JKUBBIX CHCTEM, OICHKA UX PECYPCHOTO MOTCHIUANA W

o6uochepHbIX QyHKUINN

7.6

DKOJIOTHUECKHE KPU3KCHI U UX MpUYMHBI. Bo3nelicTBue denoBeka Ha 6uocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arps3HEHUE BOJHOW CpPEIIbI.
OxpaHa BoAHBIX pecypcoB. Paspymienue mousel. OXpaHa ITOYBEHHBIX PECYPCOB.
H3mMeHenue kumara.

AHTPOTIOTEHHOE BO3JICMCTBHE HA PACTUTEIbHBIM WM JKMBOTHBIA Mup. OxpaHa
PacCTUTEIBHOTO M KUBOTHOTO MHpA. OCHOBHBIE NPUHLHIBI OXPAHBI IPHUPOIBL.
Kpacupie kaurun. Ocobo oxpansembie mpupoansie Ttepputopuun (OOIIT).
borannueckue casibl U 300J0THYECKHE MapKH.

OCHOBHBIE TPUHLMIBI YCTOMYMBOIO pAa3BUTHS YEJIOBEUECTBA W IPUPOJBI.
PannonanpHOoe  mpHUpPONOMNOIB30BAHUE U COXpaHEHHE  OMOJIOTMYECKOTO

pa3zHooOpa3us 3emiu




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

* buonorus. buonorudyeckue cuctemMsl U mpoiiecchl; 10 kiace. yriyoieHHoe
obyuenue TepemoB A.B., [letpocoBa P.A. OG1iecTBO ¢ OrpaHMuYCHHON
oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

* buonorus. buonorudeckue cucteMsl U poiiecchl; 10 kace. yriyoieHHoe
obyuenue. TepemoB A.B., [lerpocoBa P.A. O011ecTBO ¢ OrpaHUUYEHHOM
oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»
buonorus. buonornueckue cucremsl u npoiecchl; 11 kinacc. yriay0OneHHoe
obyuenue TepemoB A.B., IletpocoBa P.A. OG1iecTBO ¢ OrpaHMUCHHON

otBeTcTBeHHOCTRHIO "MOIL] MHEMO3MHA"

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

buonorus (yrnyb0neHHsli ypoBeHs) : Peanuzanus tpedoBannii ®I'OC
CpelHero o01Iero oopa3zoBaHus : METOIMYECKOE TTocoOue A yuurens. — M. :
OI'BHY «UHcTUTYT cTpaTeruu pa3Butus oopazosanus», 2023. — URL:
https://edsoo.ru/wp-

content/uploads/2023/08/mp_biologiya_formatdocx_26082023_na-sajt.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



https://go.11klasov.net/20871-biologija-10-klass-uglublennyj-uroven-pasechnik-
vv-kamenskij-aa-rubcov-am-i-dr.html
https://eakorobeynikova-gymnaziya24.edusev.ru/folders/post/3385843

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