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NNOACHHUTEJBHASA 3ANTHCKA

[fporpamMma no yuebGHOoMy mpeamery "buomorus” (manee - Ouonorus) Ha
yposse cpeanero oluiero obpazosanns paspaGoraHa Ha ocHose (denepalbHOrO
3axoHa 0T 29.12.2012 Ne 273-93 «O6 obpazosannu 8 Poccuiickoit ®enepauumy,
OI'OC COO, Konuemmu mnpenosasannsa ydeGuoro mnpeaMera «buonorus» u
OCHOBHBIX ITOJIOKEHHI (perepanbHON pabouek nporpaMMal BOCTIMTAHHUA.

YueOHbiii npeamer «bronorus» yray6néHHOTo yposua usydenusa (10—11
KJIACCHI) SBJIAETCS OJHUM H3 KOMIIOHEHTOB npeaMeTHoii obsactn «EcrecTBenHo-
HayqHsle npeameTs». CornacHo nonoxkeHuam @®IOC COO npodunsHbie
yueOHbI€ IpeaIMEThI, H3yUaeMble HA YLIVOIEHHOM YPOBHE, SBISIOTCS CIIOCOOOM
A depenimanin  o6yueHuss Ha ypoBHe cpeamero obmero o6pazopaHus U
ApU3BaHBl ODECIIEYUT: NPEEMCTBEHHOCTh MEKAY OCHOBHBIM OOUIMM, CpeAHHM
00IUM, CPEAHUM IPOGECCHOHANBHBIM H BBICIHUM 06pa3oBaHneM. B T0 ke BpeMs
KOKABIK M3 OJTHX Y4YeOHbIX NPEIAMETOB JOMKEH OBITh OPUCHTHPOBAH Ha
TPHOPUTETHOE DPEIUCHHE O00Pa30BATE/IBHLIX, BOCHMTATEILHBIX H PA3BUBAIOLINX
3ad1a4, CBA3aHHbLIX C NPpodOpHEHTAIMEH OOYJaIMXCA W CTHMYIMPOBAHHEM
HHTEPECA K KOHKPETHOH 00J1aCTM Hay4YHOrQ 3HAHHKA, CBA3AHHOIO ¢ GUOJOTHeN,
METULHHOM, IKOIOTHEH, IICHXOIOTHEH, CTIOPTOM HJIM BOSCHHBIM JICJIOM.

Ilporpamma mo yueOGHOMy ripenMeTy "buosorus" aaér npeacraBieHue o
HCAW W 3adavyax usyyeHus yueOHoro mpeamera «buonoras» Ha yrayOréHHOM
YPOBHE, OTIPEACIACT 00s3aTENbHOE (MHBAPHAHTHOE) MPEIMETHOE COIEPHKAHHE, €T0
CTPYKTYpPUPOBAHKE MO pasfeiiaM M TeMaM, pacnpeaclIeHHe 10  KjaccaM,
PEKOMCHAYET TOCICA0BATEALHOCTD U3YUeHUst yueOHOTO Marepuata ¢ yuéTom
MEKMPCIMETHBIX H BHYTPHIIPDSAMETHBIX CBSI3¢ii, NOTHKH YueOHOTO IIporecca,
BO3pacTHbLIX OcobeHHOCTEH oOyuaommxca. B nporpamme no Ouonorum
pealu30BaH NPUHLMII IMPESEMCTBEHHOCTH ¢ M3YYEHMEM OHONOTMH Ha YpPOBHE
OCHOBHOrO  obmero  oOpasosadvs, Onarofaps d9eMy  IpOCMaTpUBacTCs
HalPaBJEHHOCTL HA TOCHEAYIOINEE  Pa3BHTHE  OMOJOTHYECKHX  3HAHWI,
OPHCHTHPOBAHHBIX HA (OPMUPOBAHHE €CTECTBEHHO-HAYYHOrO0 MHPOBO33PEHNS,
IKOJIOTHYECKOTO MBINLIEHNS, MPEACTaBACHHI O 3710pOBOM o0paze KHM3HH, Ha
BOCIHMTAHKE OEPEXHOTO OTHOIIEHHS K OKpYXaromei mpupoauoil cpeae. B
nporpamMme no OHONOrUM TaKKE TIOKa3aHbl BO3MOXKHOCTH YueGHOro mnpeaMera
«buonorng» B peammaiuu  TpeGobanuii PI'OC COO k mAGHHPYEeMbIM
JHYHOCTHBIM, METANPCAMETHBIM M OPESAMCTHBIM pe3yjasTaraM OOy4YeHHMs U B
¢opMHpOBAaHHK  OCHOBHBIX BHMJOB  YY€OHO-HO3HABATEILHOM  JEATENBHOCTH
O0yHaroIMXcs 10 OCBOCHUIO COAEPKaHUs OUOJOTHYECKOro o06pasoBaHysa Ha
YPOBHE cpeHero o0mero o0pazopanus.

YaeOHbI npeamer «BHONOTHA» HA YPOBHE cpeaHero obmero oGpasosanus
3aBepiiaer Ouonormdeckoe oOpa3oBaHMe B INKOJE M OPHEHTHPOBAH HAa



pacmmperre U yrayosienne 3naHui 00y4yaromMXCs O JKMBOUM NpHUpOJE, OCHOBAX
MOJCKYIMPHOM H KieTOoYHOH Onosornu, »mOpuosorvum W OUOIOTHH pPasBUTUS,
FEHETUKH, CENCKIMHU, OHOTEXHONOFUH, 3BOTIOIMOHHOTO YMEHUS 1 KOOI HH.

M3y4yenue y4eOnoro npeaMera «buonorus» Ha yriayOGieHHOM ypoBHE
OpPMCHTHPOBAHO HAa MOArOTOBKY OOYHAIOUWIMXCHA K TIOCISAYIOUIEMY TOTYHCHUIO
Ouosloruueckoro  ofpazoBaHMA B BY3aX M OpPraHH3allX  CPEAHErO
npodeccuonansHoro o6pasoBadusa. OCHOBY €ro COOCPIKAHHS COCTABNAET CHCTEMA
OMOJIOTHYECKHX  3HAHWHA, NONYYCHHBIX [P U3YUCHMH  OOYYaromuUMUCs
COOTBETCTBYIOHMIMX CHCTEMATHYCCKUX Pa3iciIoB OMOAOrMM HA YPOBHE OCHOBHOIO
obiiero obpasopanus, B 10—-11 xinaccax 3TH 3HaHMS MONY9arOT pasBurue. TaK,
pacmupennl 1 yriayOneHsl OHONOTWYECKHE 3HAHMA O PACTCHHAX, KABOTHDIX,
rpubax, OaKkTepHsX, OpraHu3Me 4UeIoBeKa, OOIMUX 3aKOHOMEPHOCTAX KHM3HU,
JOTONANTEILHO BKAKYCHB OHOIOTHIECKUE CBEACHUS IPUKIATHOIO H MOMCKOBOTO
XapakTepa, KOTOPHIC MOXKHO HCIONB30BATh KaX OPHEHTHPHL JUIA HOCIIEYFOILETO
BEIOOpa mpodieccHr. Bo3mokHa Taioke MHTETparmust OHOJIOTHYECKWX 3HAHMIE ©
COOTBETCIBYHOIIMMH 3HAHWAMH, IOAYYEHHbIMYM OOYyYarOIUMUCA TIPpU H3YYCHUN
$U3MKY, XUMUH, TeOTpadyi U MaTEMATHKH.

Crpykrypa nmporpaMmel 10 y4eOGHoMy mpeaMeTy "bBuonorus' orpaxaer
CHCTEMHO-YPOBHEBMM M 3BOMIOUMOHHBIH MOAXOAR K H3VIEHHIO OHOJOIHY.
CorjiacHo UM, M3y4aroTCsl CBOMCTBA H 38KOHOMEPHOCTH, XapaKTepHsIe AT KHBBIX
CHCTEM Pa3HOTO YPOBHS OPraHU3aliMK, SBONIOUMH OPraHHyYeCKOTO MUPa Ha 3emue,
COXpaHeHusa OHONOTHYMECKOro pazHooOpasusi muaHeTsl. Tak, B 10 acce
M3Y4YarOTCA OCHOBHI MOJICKYJSIPHOM M KIIETOYHOHM Ouojoruu, 3MOPHOJOTHN U
OHONOTHE PA3BUTHA, [EHETUKH M CENECKUMH, OHOTEXHOJOTHH W CHHTETHHECKOLf
OHOJIOTYN, AKTYATM3UPYIOTCS 3HAHHA OOYYAIOMMXCA MO OOTIHUKE, 300J0rUM,
aHaToMHV, ¢usMonorul 4HemoBeka. B 11 wpacce HM3ydaroTes 9IBOMONMOHHOE
Yy4€HUE, OCHOBB! IKOJIOTHH ¥ yueHHE 0 Onochepe.

YueGuniii  npeamer  «buomorms»  npussan  olecmeuuts  OCBOEHHE
0OyHarOIMMHCs OHOIOrU9eCKUX TeOpUiT M 3aKOHOB, WLH, MPHHIMIOB M IPABHL,
JleKaliiX B OCHOBE COBPEMEHHOM eCTECTBEHHO-HAYYHOI KapTHHBI MHPa, 3HAHHI 0
CTPOCHHH, MHOT000pasMu K OCOOCHHOCTAX KICTKH, OPraHM3Ma, IIONY i,
OMOLIEHO3a, IKOCHCTEMBI, 0 BBLIAIOIIUXCS HAYIHBIX JOCTHKEHUAX, COBPEMEHHBIX
MCCICIOBEHNAX B OHOJIOTUY, NPUKIAJHBIX aclieKTax OHOJOrHuYecKrX 3Hanmil. Jas
pasBuUTHd H IOLAEPKAaHUSA HHTepeca oOydaromuxcss K OUOJIOTHH Hapsaay co
3HAYUTEAbHMM OOBEMOM TEOPETHYECKOIO MATepHaiia B COJCPMAHNH TIPOTPAMMBI
1o OUOIOruK NPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBICHHMS M Pa3BUATUS
TOM Wi wWHOM 001acTH OHOJIOTHMH, BKIAAOM OTEHYECTBEHHBIX U 3apyOe:KHBIX
YYCHBIX B PCUICHUC BOKHENIIMX OHONOTHYSCKNX U DKONOTHIECKUX MpoOieM.



Lens n3yuenusa yaeOHoro npeamera «bronorus» Ha yriay0iaéHHOM YpOBHE
oBnanAcHue  OOy4YarOMIMMHUCA 3HAHUAMH O  CTPYKTYPHO-()YHKIIMOHAILHON
OpraHm3alMy  KMBBIX CHCTEM pasHoro padura w nOpuolOperedue ymeHuit
WCHOJIB30BATh 3TH 3HAHUSA B (GOPMUPOBAHMN MHTEpECA K OMpelenéHHON obnactTi
npoQECCHOHAIBHON  IEATEIbHOCTH, CBA3AHHOM ¢ OWONOTHEH, WM K BHIGOPY
y4e0HOro 3aefieHus A7 NPOJODKCHA CHOMOTMYECKOro 00pasoBaHmsL.

JlocTIbKeHHe Hennm  HW3ydeHus yueOHoro npeamera «buonorms» Ha
yrayOnéHHOM YpOBHE OOECTIEUMBAETCS PELICHUEM CHEIYIONMX 347139

OCBOCHHE O0YJaIOINMHCH CUCTEMBl OHONOTWHECKHX 3HaHMI: 06 OCHOBHBIX
OHOIOTHYECCKRX TEOPHSIX, KOHIIETHIMAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX H
IpaBUiIdX, COCTABIIOMMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYH) KAPTHHY MHDA; O
CTPOCHHH, MHOroo0Opasud M OCOOCHHOCTAX OHOJNOTHYECKHX CHCTEM (KJIETKa,
OpraHu3M, TIOyIALMS, BUL, OUOTEOUEHO3, Oochepa); O BRIAAIOTIHXCA OTKPBITUAX
Y COBPEMEHHBIX ¥ICCAENOBAHMAX B GU0JIOTHH,

O3HAKOMJIEHHME OO0YYAlOIIUXCS ¢ METOJAMHM TO3HAHMA JKUBOM 1NIPUPOIBIL
VICCITCIOBATE/IbCKAME  METOJaMM  OMONOTHYECKMX HayK (MOACKYJISpPHONW W
KIETOYHOH OHonoruy, 53MOpHONIOTMM WM OHOJNIOTHM pa3BUTUS, TCHETHKH M
CeNeKIHH, OUOTEXHOJOIMM M CHUHTCTHHECKOH OnONOrvM, NaICOHTONOTHH,
3KOJIOFMH),  METOZAMHA  CAMOCTOATENBLHOIO  NPOBCACHHS  OHOJIOTHYECKHX
uccaenoBanuit B jaboparopm ¥ B npmposae  (HaGmoOACHUE, H3MEpPEHUE,
IKCHEPUMEHT, MOJAESAHPOBAHME ),

OBJaJcHHE OOYYaroIUMMMCH YMEHMSIMHM.  CAMOCTOSTEIBHO  HAXOIUTh,
aHAIM3UPOBATh M HCIOJL30BaTh OHOJOrHYECKYIO HHPOPMALIMIO, IIOJib30BATHCA
OHOJIOTHYECKOH TEPMUHOJIOTHER M CHMBOJHMKON, YCTAHABIMBATE CBA3h MEKIY
pazBUTUEM OUOJIOTMH M COUMAIBHO-3KOHOMMYECKMMHM M 3KOJIOTHYCCKHMH
npoGneMamMy  9ENIOBEYECTBA; OLCHUBATh NOCICACTBHA CBOEH OEATENHHOCTH NO
OTHOIICHMIO K OKpYKarIIeid IpHpOAHON cpeae, COOCTBEHHOMY 3JI0POBBIO H
3A0POBBIO  OKPYNKAIOUMX JHOACH, oO0OCHOBBIBaTE ®  cobmomars  Mepsl
NpOQUIAKTHKYA HHQEKIIMOHHBIX 3a00/1eBaHNE, TIPABHIIA TIOBEJICHUA B IPHPOJIE U
obecriedueHns 0e30MacHOCTY COOCTBEHHON KU3HEACATENBHOCTU B YPE3BbIMAHBIX
CUTYALlHIX TIPHPOJHOr0O M  TEXHOrCHHOTO XdpakTepa, XapaKTepu3OBaTh
COBPEMEHHBIE HAYYHbIE OTKPHITHA B 00NACTH OUO/10rvH;

passutyie y o0yHalommxcs HHTEILIEKTY&JbHbIX ¥ TBOPYECKHX CIIOCOOROCTEH
B IIpOIlecCE 3HAKOMCTBA € BBLJAIOMIMMMCI OTKPBITHSMUA ¥ COBPEMECHHBIMHA
ACCIACROBAHMAMM B OHONOTHMH, pelIaeMbIMH €10 TNpOOIEMaMH, METO0JI0THei
OHMOJIOTHYECKOTO HUCCHEI0BAHNS, [IPOBEACHHS SKCIEPUMEHTATBHBIX
UCCIIEIOBAHMN, PEIICHHs] OHOMOrHYECKUX 33/1a4, MOACTHPOBaHUA OHONOIMUYECKHX
00BEKTOB H POLIECCOB,



BOCIIMTAHUE Y OOYHaIOUMXCS UEHHOCTHOTO OTHOIICHUS K YKMBOM IIPMPOIE B
HEAOM U K OT/ICABHBIM e€ 00BEKTaM U SABIACHUAM, (OPMUPOBAHHUE IKONOTUUECKOIL,
FEHETHYECKOH  rpaMOTHOCTH, oOUeHd KyObTypbl TIOBENEHHS B IIPHPOIE;
HHTEIpalMH €CTeCTBCHHO-HAY YHbIX 3HAHHIL,

OpHOOpeTeHHe  OOYy4ArOIMMHCH — KOMIIETEHTHOCTH B PalOHAILHOM
NPUPOIOTIONB30BAHUY  (COOONIEHME TPaBUl TOBEJEHMS B IPHPOAE, OXPAHBI
BUJOB, 3KOCHCTEM, GHOCEPHI), COXPAHEHNH COOCTBEHHOTO 340POBBS U 3/10POBbBSA
OKPYXAIOIIMX  Jnojei  (coOmiopeHus Mep NpoduuaxkTukH  3a0oseBaHuil,
obecrieycHre GE30TIACHOCTH KHIHENCATEILHOCTH B UPE3BHYARHBIX CHTYaLMSX
IPUPOAHOTO M TECXHOTCHHOTO  XapakTtepa) Ha OCHOBE  HCIOJb30OBAHUA
OHOIOrMMECKIX 3HAHUI H YMEHWH B NMOBCETHEBHON JKU3HI,

Co3laHHe  yCIOBWH /Ui OCO3HAHHOrO  BeIOOpa  O0ydYaroImumucs
MHAUBHUAYUIBHON o0OpazoBarenbHOI TPaeKTOPHH, CoCcOOCTBYIONICH
Hoc/eayiomeMy nNpodieCCHOHATPHOMY CAMOOMPEAC/IEHNIO, B COOTBETCTBHU ¢
UHAUBU/LY AIbHBIMH HHTEpEcaMy U IoTpeGHOCTAMI perHoHa.

OO0mee yncn0 9acoB, OTBEACHHBIX HA M3YyYCHUE OHOJIOTHE HA yrayGIeHHOM
YPOBHE CpefHero o0imero oOpazosanus, cocrasnseT 204 yaca: B 10 krnacce — 102
vaca (3 yaca B Heaemo), B 11 knacce — 102 vaca (3 4aca B Heeimo).

O100p opraHm3alMoHHBIX QOpM, METONOB M CPeacTB OOYHeHHA GHOIOTHU
OCYIIECTBIIETCH ¢ YHETOM COCUH(HKU ero COAepamid W HANPaBIeHHOCTH Ha
IpooJDKeHHE  ONONOTHMECKOro 0o0pasoBaHus B OpPraEM3alEsX  CpeIHEro
NpodheCCHOHAIIBHOTO U BBICIIErO 00pa3oBaHusL.

O6s3aTeNbHbIM yCIOBHEM NIPH 00yYeHny GHONOrUH Ha YITy0NEHHOM YPOBHE
ABJACTCA TPOBENeHUE JabOpaTopHbiX M IPAKTHYECKUX paboT. Takke ydacTHe
O0y4YAOIUXCA B BHIIONHCHMH TPOSKTHEIX H yUeOHO-HCCIEA0BATEIbCKHX pabor,
TEMATHKa KOTOPBIX  OIPEACIACTCS  YIMTEAEM HA  OCHOBE UMEIONIMXCS
MarepuaibHO-TEXHUMCCKEX PECYPCOB M MECTHBIX IIPHPOHBIX YCITOBHIA.



COJEPXKAHUME OBYUYEHHUS
10 KJTACC

Cozepxanne mporpaMmsl, BEIZETEHHOE KYPCHE0M, HE BXOIUT B NPOBEPKY
roCytapCTBEHHOM MTOroBoi arrecrauwy (I HA).

Tema 1. buosorusa Kaxk Hayka

CoBpemetitiad GHOJION A — KOMITIEKCHAS Hayka. Kparkas ucropus pa3sBUTHs
Ouonoruu.  Buonorudeckme  Haykn M M3y4aeMble MMM TIpoGieMbl.
DyHjaMEHTaNBHbIE, TPUKIAJHBIE M {IOUCKOBBIE HAyYHBIE MCCICIOBAHMS B
ononoruu.

3uadeniue Grogoriy 8 GopMUPOBAHUN COBPEMEHHON eCTECTEEHHO-HAY O
Kaprusel Mupa. [Ipodeccrn, cpszannbie ¢ Guomorwell. 3HaucHUMe OMOJIOrHM B
NPaKTUYECKOH  IGATEIPHOCTH  YEI0BCKA: MEIMIIMHE, CCIbCKOM  XO3SMCTBE,
MPOMBILLUIEHHOCTH, OXpPaHe NPUpOabI.

JeMoncTpauus

IToptpetsl: Apucrorens, Teoppact, K. Jlunneit, XK. B. Jlamapk, 4. Jlapsun,
Y. I'apseit, I'. Mennens, B. U. Bepranckuii, K. I1. INassos, Y. Y. Meynnxos, H.
H. Basunos, H. B. Tumodees-Pecosckuit, Jx. Yorcon, ®. Kpuk, J1. K. benses.

Tabmuer 1 cxemp: «Cea3p Guonormu ¢ Apyrumu Haykamms, «Cucrema
OHONOTHYECKHX HAYKY.

Tema 2. A uBbie CHCTEMBI H UX H3YYCHHE

Kuspie cHCTEMBI KaKk TpeAMET w3yueHms Omonorud. CROWCTBA KHBBIX
CUCTEM. CAHMHCTBO XHMHHUECKOIO COCTABA, JUCKPETHOCTH W UEIOCTHOCTDL,
COKHOCTh W YIIOPAIOYEHHOCTE CTIPYKTYPBl, OTKPBITOCTB, CaMOOPraHM3aLs,
CaMOBOCIIPOH3BE/ICHUE, PA3APAKAMOCTh, H3MEHYUBOCTD, POCT U PA3BUTHE,

YpoBHu  OpraHM3aliti JKMBBEIX CHCTEM. MOJCKYIAPHBIN, KISTOUHBI,
TKAHCBBIM, OpPranm3MEHHIN, ITOTTY IAHUOHHO-BHIOBOH, IKOCHCTEMHBIN
(buoreonenoruueckuii), O6uocdepusiit. [lpomecce, npoucxonfiie B KUBBIX
cacreMax. OCHOBHBIC NPU3HaKK XuBOro. Xu3mb Kak (opMma CylleCTBOBAHUSA
MaTepyud. Hayxu, H3y4aroimue :KUBbie CCTEMbBl HA Pa3HBIX YPOBHAX OPraHH3aLuH.

Hsyuenre xuBbiX cHereM. Meroasl Grosiormueckol Hayku. HaOmoneHue,
H3MEpEHME, SKCIIEPUMEHT, CHCTEMAaTN3auus, MeTaaHamas. IToHgTie 0 3aBUCUMO 1
He3aBuCHMO#N 1iepeMeHHoi. [lnmaumposarme sxcnepumenta. [locramoBka u
aposepka runore3. Hyaesas rumoresa. ITonstue BRICOPKH H €€ NOCTOBEPHOCT.
Pasbpoc B Ouonorndeckmx pnaubiX. ONEHKA TOCTOBEPHOCTH IOIY9EHHbIX
pe3ynsTaroB. TIpMUMHBL HCKakeHUS pe3yibTaroB DKCIEPUMEHTA. 1loHATHE
CTATUCTUYECKOro TECTA.

JdemoncTpaunu



Tabmupt u cxembi: «OCHOBHbIC IpH3HAKNA KUZHW», «BHOJOTHHCCKHE
cucTeMbl», «CBo#iCTBA WWBOH Marepum», «YPOBHH OpraHW3alUd IKABOH
npupoas», «CTpoeHME KUBOTHOM KIETKM», «TKaHM >XMBOTHEIX», «CHCTEMBI
OpraHos 4eJ0BECYCCKOro opraHusMa», «buoreoueHos», «BHOchepay, «Meromasl
H3YUECHHS KUBOU NPUPOIBI».

OGopymopanne:  naGoparopHoe — ofGopydoBaHMe A9 UPOBEACHUS
HabuOACHNIH, U3MEPEHNRH, 3KCHEPHMEHTOB.

Ilpaxrnueckan pabora «Mcnonb3oBanuwe paznuuHBIX METONOB NpU
H3YYECHHUU HKUBBIX CHCTEM) .

Tema 3. brosorus Knerku

Kietka - CTPyKTypHO-QYHKUMOHATBHAS €IMHALA KUBOro. Vicropug
OTKpHITUs KieTku. Paboter P. I'yka, A. Jlepenryka. Kiierounas teopust (T. lisang,
M. Ilneiimen, P. BupxoB). OCHOBHBIE MOJNOKEHMS COBPEMEHHOH KIETOYHOI
TEOPHH.

Mertonsi  MOmEKyJSIDHOH ¥ KICTOYHOM  OMONOTHM.  MHKPOCKOITHS,
xpomatorpadus, >1exTpodopes, METOA Me4eHBIX aToMoB, AubdepeHITIUbLHOE
UCHTPU(YFUPOBAaHUE, KyJIbTHBUPOBAHUE KICTOK. MH3yuenue uxcuposantsix
Kiemox. DNEKTPOHHAS MUKpockomus, Kowghoxanvnas muxpockonua. Bumanshoe
(APUDICUBHEHHOE) UIVHEHUe KReMOK.

Jdemoncrpannu

Hoprpetsi: P. I'yk, A. Jlepenryk, T. lllsann, M. lllaeiinen, P. Bupxos, K. M.
B3p.

Tabnuust u cxempl: «CBETOBOH MHKPOCKOID), «DACKTPOHHBIA MUKPOCKOI,
«HcTopus pazBATHA METOZOB MAKPOCKOIIHI. |

O6opynosatue: CBETOBOH MHKPOCKON, MUKPOIPENapaTsl PacTHTENLHbIX,
WHBOTHDIX U OaKTEPHATBHBIX KIETOK.

Hpaxkraveckas pabora «M3yueHue MeToOOB KieTou”OH OHONOrHMY
(xpomarorpadus, onmekrpodopes, amddepeHnmAIBHOE UEHTPUPYTHPOBAHME,
[TP)».

Tema 4. XaMHYECKAs OPraHA3ANAA KIETKH

XUMHYECKMH COCTaB KIETKU. Makpo-, MUKpPO- ¥ YJIbTPAMHKDPOIIEMEHTSHI.
Boaa u e€ ponb KaK PACTBOPMUTENSA, PEArCHTE, YHACTHE B CTPYKTYDPHPOBAHUU
KICTKH, TEIUIoperyasauan. MUHepalbHbIe BEHICCTRA KIETKH, HX OHOJIOTHUYECKAs
pols. PoJib KATHOHOB U AHUOHOB B KJIETKE.

Opranuveckue BeLISCTBa KIeTkW. buomormveckue mnommuMmepsl. bBenxw.
AMUHHOKUCTIOTHBIN cocTas GeskoB. CTpykrypht GenkoBolt Mosekyisl. [lepsuunas
crpykTypa Oe€lka, nenTuaHas CRg3b. Bropuunas, TpeTuuHas, 4eTBEpTHYHAL
crpyxtypnl.  Jenarypaiusa. CsoiictRa OenxoB. Knaccupuxarms — Geikos.
buonornueckne gpyaxnun 6¢akoB. [puonsl.



Yriesoasi. MoHocaxapubi, JBCaXapyibl, OSUrOCaXapH/isl ¥ [IONACRXAPHIEL
O0mmit  mnaH  cTpoeHus M (QM3UKO-XUMHYECKHE CBOMCTBA  YIJIEBOIOB.
bHonoruueckre GyHKIUM YIIICBOIOB.

Jlunums. l'agpodunsbso-ruapodotHeie coiicTa. Knaccuukanms mnuios.
Tpurmmmiepuas:, (Gochonunuasl, BOCKR, CTCPOHIB. bBHoOROTHYeCKME (YHKIHH
narmaes. Ofmpe cBolicTBa GHOAOTHYSCKUX MEMOPaH — TeKY4eCTh, CHIOCOGHOCTD K
CaMO3aMBIKAHUIO, TIONYIIPOHHIIAEMOCTS.

Hyxkneunoseie kucnotel. JJHK u PHK. Crpoenme HyKIEMHOBHIX KHCHOT.
Hyxneorwisl. [lpuaamn xommulemenraprocTh. Ilpasuno Yapragga. Crpyxrypa
AHK — nBoiinas cnvpans. Mecronaxosmaenue u Guonornueckne Gpyakuun JIHK.
Buaer PHK. ®yuxipm PHK B kaeTke.

Crpoenvie Momexyisl AT®. Makpospruueckue csizu B Monekyie ATO.
buosormaeckue (gynxumu AT®. BoccTaHoBIEHHbIC MIEPEHOCUMKM, MX (PYHKIUY B
KietTke.  [pveue wuyxneosuompupochamer (HT@®). Cexsennposanue JTHK.
Memoowr cenomuxy, mpancKpunmoMuKy, HPOMeoOMuKHy,

Crpykrypuas Guonorus: OmoxmMudeckue W OHOPUIMUECKHE HCCICA0BAHMS
COCTaBa U [POCTPAHCTBEHHOH CTPYKTYpHl  Ouomonekyn  Mooernuposarnue
CIPYKMYpbl U QYHKYull OUOMONEKYR U uxX KOMHIReKcos. Komnoromepnulii Ousatin u
OP2AHUNECK UL CUHME3 DUOMOAEKY U UX HENPUPOOHBIX UHATO208.

HeMoncrpanun

[oprperst: JI. Homuar, Jx. Yorcon, ®. Kpuk, M. Yuaxuuc, P. $pasxmmm,
@ Caurep, C. [py3unep.

Huarpammer:  «PacnpezencHue XUMUUYECKHX OSAEMEHTOB B HEXKMBOII
npuEpose», «PacnpeaeneHne XMMUICCKHX JEMEHTOB B KUBOH MPHAPOTIEY.

Tabmuuer n cxembl: «llepuogugeckass TabaMia XUMHUYECKHUX JJIEMEHTOBY,
«CrpoeHre MOJEKybl Boab», «Bermecrsa B cocTaBe opraum3Mopy, «CTpoeHue
MoJieKyJibl  Oeska», «CTpykryphl GenkoBoi Monekyns, «CTpoeHue MOHEKY
yraesoaosy», «CTpoeHue MoOneKyn JuiuaoB», «HyKJCHHOBBIC KUCIOTHIY,
«CTpocHue MoneKyanl ATO».

O6opynoBanHe: XUMHYECKAs ITOCY/Ia U 000PY ZOBAHHE.

Jlaboparopunas paGora «OOGHapyxeHHEe GIKOB € MOMOILbIO KAUYSCTBEHHAIX
peaxumin.

Jlabopatopuan  paGora  «HccnemoBaHMe — HyKACHHOBBIX  KHCIOT,
BBLIJCJICHHBIX U3 KJICTOK Pa3IMIHBIX OPraHu3MOBY.

Tema 5. Ctpoenne n QyHKIHA KINETKH

Tunel  KIETOK: JyKapuOTHUECKas W mpoKapuotuueckad. CTPYKTypHO-
(GYHKIMOHATLHEIE 00Pa30BaHUs KACTKY.



Crpoerue npokapuotudeckoii knerku. Kuerounas crenka Gaxrepuii u apxe.
OcobeHHOCTH  CTpoeHHA TeTepoTpodHONl M aBTOTPOQHOM IPOKAPUOTHUECKHX
KI€TOK. MecTo 1 posb npoKaproT B OMOIIEHO3ax.

Crpoenue 5} (YHKIIMOHUPOBAHHE Y KAPHOTHYECKOM KJIETKH.
Ilmasmaruueckas memOpana (iasmanemma). CIPYKTYpa  Tia3MarTuuecKoil
MeMOpansl. TPaHCIIOPT BEILECCTB Uepe3 (a3MaTHIecKyio MEMOPaHy: MacCHBHbIA
(middysus, obneruéuuas muddy3us), akTHBHBI (MEpBUYHBIN U BTOPHUYHbIH
aKTHBHBIH TpaHcnopr). llomymponmuaemocts memOpans. Pabota HaTpuii-
KAJIMEBOTO HACOCA. JHJOIMTO3: NMHOLMTO3, (aroumTos. Dx3omuros. Knertounas
creHka. CTpyKTypa M QyHKIMH KJICTOYHOM CTEHKH PacTeHHIA, rpubos.

LlaronnasMa. [Iuroszons. 1lurockener. JIBIKEHNE LIATOTIIA3MBE. Oprasou sl
KACTKH.  OaHOMEMOpAaHHBIE OpPraHOMAbI KIETKH: OJHAOIIA3MATHYecKad CeTh
(OH1C), anmapar 'onbmxy, TH30COMbI, WX CTPOCHHE X (YHKIMH. B3auMocBssb
OJHOMCMOPAHHEIX OpraHonaoB KiAeTkH. CTPOCHHME TpaHyIAPHOTO DETHKYAyMa.
Mexanusm nanpaenenusn 6enxos ¢ DIIC. CuHTe3 pacTBOpuMbIX Genxos, CHHTE3
KnerouHbix  MemOpan.  Iiagkwit  (arpanyspHeii)  JHIOMIa3MaTHYCCKMI
petnkyayMm. Cexperopras ¢ynxuus annapara Doneipxn. Modugukayus Geakog 6
annapame 'onvoxcu. Copmuposka Genkos & annapame I'onwOsicu. TpaHcmopt
BELIECTB B KIeTke. Bakyonu pacturensnbix kietok. Knerounsiii cok. Typrop.

IToyaBTOHOMHBIE  OPraHOMABbI  KJIETKM.  MHTOXOHAPHY,  I[LIACTH/BL
Hpoucxoxcoenue mumoxondpuii u nracmud. Cumbuozenes (K.C. Mepesickoscruil,
JI Mapeyruc). Crpoende W QyHKUMH MHTOXOHAPHN W TimacTH. IlepBHYHBIE,
BTODHYHBIC M CIONHBIC  IUIACTHABI  (DOTOCHHTEIUPYIOIMX  SYKAPUOT.
X0POTLIACTD, XPOMOILIACTH, HEHKOTLIACTL! BBICHIMX PACTCHUIA,

HememOpanusie opranonasl KieTku CTpoeHue U (GyHKIHM HEMEMOpPAHHbIX
OpPraHOMIOB KJIETKH. Putocomsr TTpomesicymounoie Gunamenneoi.
MuxpodwiaMenTsl. Axmunogote  muxkpoghunamenmsr. MelIETHbIE  KISTKH.
Axmunogvie Komnonenmul Hemviueunoix kremox. MuxporpySouxy. Knerounsrit
ueHTp. CTpOCHME M [BIKEHHE KIYTHKOB U pecHHYEK. MHKpoTpyGouku
uprorpiasmel. lenrpuons. beaxu, accoyuuposannvie ¢ mukpoduramenmamu u
muxpompybouxamu. Momopuuie denxi.

Anpo. Obonouka aapa, XpOMATHH, KapHONNA3Ma, SAPINKH, UX CIPOSHUE H
(yakipm. Sinepubiit GenkoBbli Matpukc. IIpOCTPAHCTBEHHOE PACIONOKEHUE
XpOMOCOM B MHTepha3sHOM sape. Syxpomamun u 2emepoxpomamur. benxn
XpOMaTUHa — CUCTOHBL Jfunamuxa s0eproii oborouku & mumose. SHoepuuril
mparcnopm.

Knerounsie Bxmodenns. CpaBHUTENbHAS XapaKTEPHCTHKA KIETOK JYKAPHOT
(pacTrtensHol, )kuBOTHOIM, rprUbHOI).

JemMoucTpanun



IToprpersi: K

.C. Mepexxorckuit, JI. Maprymic.

Tabmvmer 1 | cxemsl: «CTpOEHHE 3IYKAPHOTHMECKOM KIETKH», «CTpocHHe
AUBOTHON  Kietku», «CTpoeHHe  pacTuTeNpHoM  kieTkm», «CTpoenue
MHUTOXOHAPHIY, «Hapor», « CTpoeHHe NPOKAPHOTHUECKON KIETKI.

O6opyaoBanpe: CBETOBOH MHKPOCKOI, MHKPOIpPENapaThl PacTHTENbHBIX,
AKMBOTHBIX KIETOK, MUKpOIIpenaparsl 6aKTepHalbHbiX KIETOK.

JlaboparopHan paGora «M3ydenme CTpoeHMs KIETOK  Pa3TMYHBIX
OPTaHU3MOBY.

ITpaxTaueckan paGora «M3yyeHne cBoiicTs KIETOTHOM MeMOpaHbL».

JlaGopaTopn
PACTUTEJILHBIX KJIE

IpakTHueckan

PACTHTEABHAIX KJIE
Tema 6. Oom
AcCUMHIITALR

BELIECTB. ABTOTPC

npoleccax. JHep

OOMEHHBIX POy

MeTtabonuzma. D¢

an padora «Mccrenosanpe IUIa3MONM3a M HEIUIA3MOH3A B
TKaX».

padora  «/syueHme IBMWKEHMS — HHMTOILIA3MBI B
TKaxX».

¢H BEIECTB H NPEBpPalieHAE JHEPIHHA B KJIETKE

51 1 AMCCHMMIIAIHA — JIBE CTOPOHEBI MeTabonm3mMa. Tumnsl obmena
dHBIH M rereporpodHblt. YuacTHe KUCI0POAa B OOMEHHBIX
reruteckoe  ofecnieuenme KIeTku: npespamenpe ATD B
pccax.  DepMeHTATUBHBIA  XapakTep peaknuii  KICTOYHOTO
PMEHTbI, KX CTPOCHUE, CBOMCTBA M MEXaHU3IM JeHcrBus,

Kodepmentsr. Orjiraus GepMEHTOB OT HEOPraHMYeCKHX KaTaau3aTopoB. beku-

AKTHUBATOPEI U O¢

IKH-MHTHOUTOP:.  3aBUCHMOCTh CKOPOCTH (PePMEHTATHBHEIX

PeaKiii OT pazAUYHbIX (PAKTOPOB.

ITepBuyHbIii
Anoxcuzennotii u
RUZMEHMbL U NUSM
dhotocunTe3a. CBel
gromocunmesa. T
HA CKOPOCTH (POTO(

XEeMOCHHTES.

HUTPUDALHPY FOITE

OakTepuH. 3HaYCH]

AHa3pOOHEBIE
KCNOJIB30BAHNEC
OHOTEXHOIOTUH U

A3pobHBIE
TTonroToBUTENBHEI

buonorieck
npoieccax fuonor
dochopunpoBaH:

L1

CHMHTC3 OpPraHuvecKnX BemiecrB B KieTke. POToCHHTES.
oxcucennulit gomocunmes y baxmepuii. Ceemocobupaioujue
eHmbl PeAKYUOHHO20 yenmpa. Poib XJI0pONIacToB B IpoOLECce
roBas ¥ TeMHOBas (azol. Pomodwvixanue, Cs, Cyp. u CAM-munu
DOAYKTUBHOCTE (potocuHTe3a. Bimsiune pasamaHbix (GakTopoB
CUHTE3a. 3HadeHue GoTocunTesa,

Paznoobpazne OPraHH3MOB-XEMOCHHTETHKOB:
ic Oakrepum, xenezobakTepuu, cepobaKTEpUu, BOIXOPOIHBIE
1€ XeMOCHHTE3A.

opranm3mbl. Bugsl Opoxenus. IIpoaykTel OpoxeHuS H HX
[€10BEKOM. AHA3pOOHBIE MHUKPOOPTaHM3IMBI KaK OOBEKTH
BO30yauTeM Ooe3Heii.

OPraHu3MBl. 3Tarns JHEPreTHUECKOTO o0MeHa.
it yran. [ TKom3 — 6ECKUCAOPOAHOE PACHIETIEHME TTIOKO3bI.
0€ OKHCICHHUE, MIM KICTOYHOC AbIXaHue. Posis MUTOXOHIpHIL B
HIECKOro okucaenua. [lukmmaeckue peakipin. OKHCIMTEAbHOE
te. Jwepeust memOpanno20 cpaduenma npomoros. Cunmes




AT@: paboma npomonnont ATD-cunmasel. TlpeumylmecTBa a’poOHOr0 IIyTH
oOMEHa BEIECTB flepen aHadpOOHBIM. D PeKTHBHOCT SHEPTETHYECKOTO 00MEHA.

demoncTpaunn .

Ioptpetst: Jk. Ilpuctam, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenprapar, [L Murgenn, I'. A, 3asapsum.

Tabmaue! 1 ¢xemsr: «DoTocuATE3», « IHEPreTHUECcKii 00MeEH», «BruocHHTE3
Oenka», «CtpoenHe GepMeHTa), « XEMOCHHTES.

OGopyaoBanue: CBETOBOM MUKPOCKOM, 0GOPYAOBAHHE U MPUrOTOBICHUSA
IOCTOSIHHAIX ¥ BPEMEHHBIX MUKPOIIPEIIApaTos.

JlaGopaTtopHan paGora «Msyucnmwe karanuTHecKoil  aKTHBHOCTH
(pepMenTOB (Ha ApUMEPE aMAIITa3hl WM KATaNas3hi)».

JlaGopatopnan paGora «J3yuenue (EPMEHTATUBHOTO pACIIETLICHHS
NEPOKCH/1a BOXOPUAA B PACTUTEIBHBIX M JKHBOTHBIX KICTKAX).

JlaGoparopuan paGora «CpasHeHHE fpoieccoB  (orocwHTe’a U
XEMOCUHTE3a.
JIaGoparopHas padora «CpaBHEHME IPOLECCOB OPOMKEHHS W IBIXAHUN.

Tema 7. Hacjtencreennas AHGOPMALNA H peajiH3anus e B KICTKe

Peakiiu MaTpuuHOro cuHTesa. IIpuHnmn KOMIDIEMEHTAPHOCTH B Peakumsx
MaTPUIHOTO CHHT¢3a. Peanm3anyia HacneACTBEHHOH uudopMayn. IeHeTuyecKmit
Koj, ero cpoHcrpa. Tpanckpumums — marpuunsiit cupres PHK. TprHimrns
TPAHCKPHIMU: KOMIIEMEHTApHOCTb, AHTUIIAPAIENbHOCTh, ACHMMETPHYHOCTE.
Cospesarnue mampuunovix PHK 6 sykapuomuyecxoii knemxe. Hexooupyrowue PHK.

Tpancoma | e€ yranel. Yuactre TpancrioprHeix PHK B Guocunrese Oenka.
Yenosua OGuocunresa Oenka. Koaupopamwe amumoxucior. Poss pubocoM B

npedcmagaenus o cmpoenuy 2enog. Oprauu3anus reHoMa y
IIPOKAPHOT M IYKAPHOT. Perylaims axTMBHOCTU IEHOB Y IIPOKApHOT. I urioresa
onepona (O. Kakod, K. Mano). Morexkyraprvie mexanuzmol IKCAPeCCUi 2eHO8 y
aykapuom. Pore xpomamuna 6 pezyasyuu pabomei zenog. Peryiumn 0OMEHHBIX
NpoLecCcoB B KieTke. KneToaHbi roMeocras.

Bupycel — HEKICTOUHBIE (OPMBI KU3HU H oOIHTrarHeie napasutsl. CTpoeHue
NMPOCTHIX U CAOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennutil yur
JHHK-cooepaicawy gupycos, PHK-codepocawux eupvcos, baxmepuohazos.
Obpamuan mpancxpunyus, peeepmasa, UHMe2pasd.

BupycHbie 3300neBanns 1enoBeKa, XUBOTHHX, pacrenwit. CITAJ, COVID-
19, conuamsHpIE 1 MEAMIIMHCKHE HPOOIEMBI.

buouncpopmamura: unmespayus u ananuz Sorewiux maccusos («bigdatay)
CHPYKIYpHBIX Gugro2useckux oannelx. Hanomexnonozuu 6 Guonozuu u meduyune.
Hpocpammupyemvie gynryuu benxos. Cnocodvl 00CMABKY TEKADCMNS.




JeMoucrpanuu

Hoptpetnr: H. K. Konsrios, I 1. Usanosckuit.

Tabmins! u cxemsl: «buocunTes Genxa», «eHeTuseckmii koa», «Bupychy,
«bakrepuoarmy.

MpakTugeckas padora «CoszasHnue MOAEN BUPYCay».

Tema 8. JKKusnennblii MUK KAETKH

Knerounsiii upkia, ero mepuomsl M peryismus. WnTtepdasa M MHTO3.
OCoOCHHOCTH IIPOLIECCOB, IPOTeKAOMKX B naTepdaze. [T0AroToBKA KIETKH K
AcneHmo.  IlpecHHATeTMHeCKnit  (TOCTMUTOTHUECKHH),  CHHTCTHUECKMil ©
HNOCTCHHTCTHYCCKUH (IIPEMUTOTHYCCKUI) IEPHOAL HHTEP(a3HI.

Marpuunsiit cunres JHK — perumkamus. lpunnuns: perumkammu J{HK:
KOMILIEMEHTAPHOCTD,  MIOMYKOHCEPBATURHBIN  CHUHTE3, AHTUIAPAILIENLHOCTD.
Mexanusm permakaiuu JTHK. Xpomocomer. Ctpoenue xpomocom. Teromepst
TeIOMepaza. XpOMOCOMHBIH HA0Op KICTKH — KapuoOTWIL JIMOJOMOHBLT
ratriounsbi  Habopel  XpOMOCOM. ['OMONOTHYHBIE XpPOMOCOMBI.  110JI0OBBIE
XPOMOCOMBI.

Henenuie wretkn - wmuto3. Cragumy MHTO33 U MPOUCXOASTINEG B HHX
npouecchl. Tumbt Muro3a. Kaproknues u nurokuses. BUororuueckoe 3uHauenue
MUTO34.

Peryisiis  MHTOTHHMECKOTO IWKJIA KACTKH. [IporpaMMupyeMas KJeTOuHas
ridells — arnomnTos.

KneroaHoe aapo, Xxpomocombi, (JYHKIMOHAIbHAR TEHOMHKA. Mexanusmo:
npoiuhepayuu, Oupdepenyuposku, cmapenus u zuberu xnemox. «Lugposas
KIeMmKa» — OUOUHDOPMAMuecrue MOOENU PYHKYUOHUDOBAHUS KIeMKL.

JdeMoHcTpanHA

Tabmaupsr i cXembi: «KI3HEHHBIR WK KieTkw», «Mutos», «CTpoeHue
XpoMocom», «Penimukauus JTHK».

ObGopy aoBaHHe: CBETOBOIM MHKPOCKOII, MUKponpernaparsl: « MUTo3 B KJieTkax
KOpEIKa JyKay».

JlaGoparopuasn  pa6ora  «M3ydeHuwe  XpoMOCOM  HA  TOTOBBIX
MUKDOTIpEIaparax».

Jlaboparopuan pabora «HaGmoznesve MHT03a B KIIETKAaX KOHYMKA KOPELIKA
JIyKa (Ha rOTOBBIX MHKpPOIIpEIaparax ).

Tema 9. Crpoenune u pyHKIHE opranazmos

buonoruueckoe pazHoobpaszue OpPTaHU3MOB, OMHOKIETOTHBIE,
KOJJOHUANBbHBIC, MHOTOKIICTOYHBIC OPTaHU3MBI,

OcOOeHHOCTH  CTPOSHMS M JKH3HE/ACATENBHOCTH  OJHOKAETOYHDBIX
opranu3moB. bakrepum, apxen, OJHOKNETOYHBIC rpHOBI, OJHOKJICTOYHHIC
BOJAOPOCIH, Ipyrue npoTHeTol. KononuansHele 0praHiiMel,



B3anMOCBA3p 9acteH MHOTOKIETOYHOTO OpraHusma. TKaHM, OpraHsl M
CHCTEMEI OPTaHoB. OpraHusM Kak eiuHoe nenoe. ['omeocras.

Twaun pacremuil. Tunbl  pacTHTEnBHBIX TKanei: oOpasoBarelbHas,
NOKPOBHAA, NPOBOJALIAA, OCHOBHAA, MexaHudeckas. OcoGCHHOCTH CTPOSHMS,
(GYHKIMI U pacIioNoKeHAS TKAHEH B Opradax PacTeHHN.

Txanw XWBOTHBIX U WeNOBEKa. THIBI XHBOTHBIX TKAHEH; IMHTEIMAILHAS,
COSMMHUTC/IbHAA, MbliieuHas, HepBHat. OcoO0cHHOCTH crpocHms, GOYHKLUME u
PACTIOJIOXKEHUS TKAHEH B OpraHax JKUBOTHBIX 1 HEJIOBEKA.

Oprassl. Bereratnpdsie W TeHEpaTvBHBIC opraubl pacreduil, Opramsl u
CHCTEMBI OPraHOB XHUBOTHBIX U Y€/108¢Ka. DYyHKIIMN OPTaHOB U CHCTEM OPraHoB.

Onopa tena opranusmos. Kapkac pacrermii. CKeAeTsl OXHOKIETOUHBIX K
MHOTOKJICTOYHBIX KUBOTHBIX. HapyXHbld v BHyTpeHHMii ckener. CTpoenue H
TUITHl COCAMHCHUA KOCTEH.

Jsmxenne  oprammsmoB.  JIBIDKEHME  OFHOKIETOMHBLIX  OPraHH3MOS!
amME00MIHOE, KTYTHKOBOE, PECHHUHOE. [IBHIKCHHE MHOTOKJIETOYHBIX PacTeHHM:
TPONMM3Mbl ¥ HACTHH. JIBM)KEHHME MHOTOKIETOMHBIX JKMBOTHBIX M UCIOBEKa:
MEIIIeunas cucreMa. Pedutexc. Ckenernbie Mbliipl 1 wx paboTa.

IMuranve opranmsmos. [lornomenwe Bojbl, VIAEKHCIONO rasa W
MUHEPANBHBIX BEHIECTB pacTeHuamMy. [lnranve wHBOTHBIX. BHYTpunonocruoe u
BHYTPUKJIETOUHOE TMmeBapeHue. lluranue MO3BOHOUHEBIX KHUBOTHBIX. OTHENBI
NHLUCBApUTENBHOTO Tpakra. |ImmeBapurensseie okenesnl. [lumesapHrenbHas
CUCTEMA YEOBEKA.

JbIxaHue opraun3mon. [pixasue pactenwmii. Jpixanue :usoTabiX. JIuddyzus
razoB 4epe3 HOBEPXHOCTH kaeTkd. Koxkroe anixanue. [{pixatensHas NOBEpXHOCTD.
Kabeproe n nérouHoe aprxanye. JIpIXaHHe NO3BOHOYHEIX JKHBOTHBIX U 9EIOBEKA.
OBOIIOLUOHHOC YCIOKHEHHE CTPOCHMSE JEIKUX TIO3BOHOYHBIX JKUBOTHBIX.
JbpIXaTenbHas cUCTeMa delloBeka, MeXaHusM BeHTHIBSINMHU JErKHX V ITHI[ U
MIICKONUTatoINuX. Perynsups npixanus. JlpixareapHpic 00BEMEL.

TpancmopT BelIeCTB vy OPraHu3MOB. TpaHCNOPTHBIE CHCTEMbI PACTCHHIA.
TpaHcIIopT BEUIECTB y OJKHBOTHBIX. KpOBEHOCHas cHCTeMa U €& OpraMbl.
KpoBeHOCHas cHCTeMa II03BOHOYHBIX JKMBOTHRIX W uejoBeka. Cepaue,
KPOBCHOCHBIE COCYAB u KpoBb. Kpyrm kposooOpaumeHHs. IJBOJIOLMOHHBIE
YCAOKHEHMA CTPOSHHS KPOBCHOCHOMN CHCTEMBI 1103BOHOYHBIX KHBOTHREIX. Pabora
Cepala U €€ perynsius.

Beigeneme y opranmsmoB. DBoinesienue y pacrenuit. Beigenenme y
KuUBOTHBIX. Cokparuresbhbie Bakyomi. Oprasbi  peigenenus.  OuibTpanus,
cekperys ¥ o0paTHOE BCACHIBAHME KAK MEXaHH3Mbi PAabOTEI OPraHoOB BbIAEICHUSL
Caa3b n0A0CTH Tejia ¢ KPOBEHOCHOH H BbLICTUTEABHON cHCTeMaMu. Boigenenue y



IIO3BOHOYHBIX XUBOTHBIX U 4esnoseka. [Touxn. CTpoeHHe M QYHKUMOHUpPOBAHUC
Hedpona. OOpazoBaHUE MOYH Y YEJIOBEKA.

3amuTa y OpraHusMoB. 3alliMTa Y OAHOKJICTOYHBIX OpraHm3MoB. CIOpHI
Oakrepuld # UMCTH! TNPOCTEHIMX. 3alMTa Yy MHOIOKJICTOUYHBIX PACTCHIIA
Kytukyna. Cpeacrsa nacCMBHON U XuMHAYECKO# 3aiUThl. PuToHIM B

3almTa y MHOTOKJICTOYHBIX JKUBOTHBIX. [lOKpOBBI M MX NpPOW3BOJHBIC.
3amura opraHuzma OT Oonesneil. MiMMyunas cucrema venmoBeka. Kiierouumtii u
I'YMOPQIbHBIH WMMYHETET. Bpoxa€HHBN U npuobperéHHsil cnemrgpHYecKuii
uMMyHUTET. Teopus KIOHANBHO-CENEeKTHBHOTO MMMyHurera (I1. Dpmax, ©. M.
bepner, C. Tonerasa). BocnajMrenbHbie 0TBETH OPraHW3MOB, POJIb BPOXKAEHHOTO
MMMYHHTETA B PA3BATHH CUCTEMHBIX 3a001¢BaHMI.

PaznpakuMocTs W peryasuus y  OpraHu3MOB. PazgpaxuMocts v
OJHOKJIETOUHBIX OpraHu3MoB. Takcucsl. PasapakuMoCcTh W peryasuus v
pacTeHuii. POCTOBBIC BEIIECTBA M MX 3HAYCHUE.

Hepehnas cucrema u peduiexropHas peryasius y XMBOTHBIX. HepBHas
cHCTEMA H €€ OTAENbl. JBOJIOUHOHHOE YCIOXHEHUE CTPOCHUS HEPBHOM CHCTEMBI
y AMBOTHBIX. OTAENB TOJOBHOrC MO3ra MO3BOHOYHBIX XKHBOTHBIX. Peduieke u
peduiextopHas ayra. bezycnoBHsie 1 yCIOBHBIE PEdIICKCEL.

['yMopanbHas perysuus U 3HIOKPUHHAA CHCTEMAa JKMBOTHBIX H YE/I0BEKA.
Kene3pl JHAOKPUHHOM CHUCTEMblI M WX TFOPMOHBL. JIeWCTBHE TOPMOHOB.
B3anMoCB#3b HEPBHOM M JHAOKPHHHOH CcHcTeM. | umoTanamo-runogusapHas
CHCTEMa.

HemMoHeTpanuu

[Toptper: K. I1. [1asnos.

Tabnuiel ¥ cxeMbl: «OTHOKNETOYHBIE BOAOPOCIWY, «MHOTOKIECTOUHBIC
Bogopocian», «bakrepum», «llpocreiinme», «OpraHsl BETKOBBIX PpacTeHUID),
«CHCTeMBl  OpPraHOB  II03BOHOYHBIX JKUBOTHBIX», «BHyIpenaee crpoeHue
"acekoMmbIx», «Tkanu pacrenmity, «KopHesbie cucremel», «CTpoeHMe cTebis»,
«CTpoeHHE IMCTOBOM MIACTHHKWY», « TKaHu UBOTHHX», «CKENeT delOBEKay,
«IImnesapurenbHas  cucrema», «KpoBeHocHass cuctema», «JlpixarenbHas
CHCTEMaY, «Hepras CHCTEMAY, «Koxay, «Mpinieunas cucTeMa»,
«BrigenurensHas cucrema», « OHAOKPUHHAR CUCTeMa», «CTpOEHME MBIk,
«AMmynnrery, «Kumeddononocteeley, «CxeMa  NATaHUA  pacTeHHil»,
«KpOBEHOCHBIE CHUCTEMbl NO3BOHOYHBIX IJKUBOTHBIX», «CTpOeHUEe rHapbi»,
«CTpoeHue ImaHapun», «BHyTpeHHee cTpoeHuEe ROKACBOro 4epssa», «HeppHas
cucrema  peib», «HepBmas cucrema  smrymikuw», «HepsHas  cucrema
mpecMbIKarouxcs», «HepsHas  cucrema  nmrun», «HepBHat — cHcTeMa
MIICKOIHTArOIOWUX», ((HepBHEUI CHCTCMA YCIIOBCKaY, «P eqmel(c».



OGopynosaane: CBeTOBOH MHKPOCKOIL, MHKPOIIPENApaTh OIHOKIETOUHBIX
OpPraHM3MOB, MHKpPOIIpENnaparsl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOIICKIUH
HAaceKOMBIX, MITIOKOXKHX, JKUBBIC IKICMILIADHI KOMHATHBIX pPACTEHWMIf, repbapnu
PAaCTCHHH DPa3HBIX OTAEIOB, BIMKHBIC MPENAPATH JKHUBOTHBIX, CKEIEThI
NO3BOHOYHBIX, KOJUIEKIIMM 0€CTIO3BOHOYHBIX JKHBOTHBIX, CKEIIET YEOBEKA,
000py IOBaHHUE 11 AEMOHCTPALMY TIOYBEHHOTO H BO3/IYUIHOTO [TMTARYSI PACTEHYIMN,
pacIienicHus xpaxmana u 6enxos noj aeicreieM GepmeHToB, 000pyAOBaHUe AN
ACMOHCTpALM| OIBITOB II0 UBMCPCHHIO KM3HEHHOU €MKOCTH JIENKHX, MEXaHW3Ma
AbIXaTeNbHBIX ABHKCHUH, MOJIE/IM TONOBHOTO MO3ra Pa3/IHYHBIX XKUBOTHBIX.

JlaGopaTopran padora «M3yyenue Tkaneit pacreHnii.

JlabopaTopnan pabora «l3yyeHne TKaHeH HUBOTHBIX).

JIaGopaTopnas padora «l3yueHue OPraHoB LIBETKOBOIO PACTCHIS.

Tema 10. Pasmaoikenue # Pa3BATHE OPradH3IMOB

DOopMBl Pa3MHOKEHUS OPTaBsu3MOB. Gecrionoe (BKIIOWAsA BETeTaTWBHOE) M
nojioBoe.  Buasl  0eCronoro  pasMHOKEHHS.  TOYKOBAHHE,  CHOPYIIALMY,
¢parMerTan, KIOHHPOBAHHUE,

ITonosoe pasmuoxkenune. IlonoBuie kIeTkw, nmm ramerw. Meiio3. Crazmu
Mefiosa. Tloseaenne xpomocoM B Meitosze. Kpoccunrosep. buosnormteckii eMbict
Meii03a H TOJIOBOrO Iponecca. Meio3 M ero MeCro B KU3HCHHOM IIHKIIE
OpraHN3MOB.

[IpenzapoastneBoe pazsurne. ['aMeroreHes y xuBOTHBIX. [[0/10BbIE JKETC3bI,
ObpazoBaHue M passMTHE MONOBBIX KIeToK. Cnepmarorenes n ooreres. CTpocHHe
MIOJIOBBIX KICTOK.

OnnogoTBOpeHHe W OMOPHOHAIBHOE pAa3BHTHE IKHBOTHBIX. CHOCOOHI
OIJIOZOTBOPEHHS: HApYKHOe, BHYTpeHHee. [ laprenorenes.

WuanBnyansHoe pasBUTUE OPraHU3MOB (OHTOTEHE3). DMOPHONOrks — Hayka
O PasBUTHH OpraHusmoB. Mopghocenes — 00na uz enasnvix npobnem 3mbpuonocut..
Konyenyus mopghocenoe u modenu mopgozenesa. Cragmm  smGproreHesa
KUBOTHBIX (HAa mpuMepe srywxku).  JlpoGaemme. Twuner  apoGrerns.
Hemepmunuposannoe u Hedepmunuposannoe Opobaenuwe. Bracmyna, munvl
onacmyn. OCoGeHHOCTH IPOONCHHA MIICKONMUTAIOIMX. 3apOMBIIIEBbE JTHCTKH
(ractpyisuud). 3aK1aaKa OPraHOB U TKaHEH M3 3ap0ABIUIEBhIX UCTKOB. BiaumMuoe
BJHHME “acTeM pa3sBUBAIOIICTOCA 3apojpiia  (IMOpHOHAIBHAR HHAYKLRA).
Jaknagxka IUIAHA CTPOEHMA OJKMBOTHOTO KAaK  pE3YJIBTAT  HEPAPXHIECKUX
B3aUMOACHCTBHH TreHoB. Bimsune Ha 3MOpHOHANBLHOC Ppa3BHTHE pPA3TUHHBIX
(haxTOpPOB OKPYKAOMIEH CPEIb.

Poct m passurme XuUBOTHBIX. llocTamOpuonamusii nepuoxa. IlpsMoe wu
HeTIpsMoe  passutve. PasButue ¢ MeTamopdo3zoM v GeCriO3BOHOMHBIX U
NO3BOHOYHBIX JKUBOTHBIX. BHOJOIHUECKOE 3HA4YEHWE TPAMOTO W HEIPAMOTO



Pa3sBUTUA, UX PACTIpPOCTpaHeHHEe B Mpupoxe. THOBL pocra KHUBOTHBIX. DaxTOpH!
PETYJIIMHA POCTA XUBOTHBIX M 4enoseka. CTaauu nocTaMOpUoOHaIsHOTO Pa3BUTHA
Y JKUBOTHBIX 1 "enoBeka. [lepromst orTOreHe3a yenoseka. CTapeHne U CMEPTh Kak
OMOJOTHYECKHE TTPOLECCHL.

Pazmuoxenre U passurre pacteHuit. [amerodur m cnopodur. Meiio3 B
HU3HECHHOM 1MKiIe pacrennii. OOpasoBaHume cmop B npouecce Meiiosa.
[ameTorenes y pacresuii. OnjogoTBOpeHME K pasBUTHE PACTHTENLHBIX
opraHu3MoB. J[BOMHOE ONIOAOTBOPEHHE ¥ LBETKOBHIX pacrenmit. O6pasosanve H
pPa3BUTHE CEMEHH.

Mexanu3Mel peryniaiiy OHTOTeHE3a Y PACTEHHE B XKUBOTHEIX.

JdemorcTpannn

IMoprperr: C. I'. Hapamun, X. lneman,

Tabmunsr u cxemel: «BererarmBaoe pasmuoxkenue», «Tunsr Oecrosoro
PasMHOXeHUs», «PasMHOXKEHUE XTaMHOOMOHAABD, «Pa3sMHOKEHME 3BITICHBI»,
«Pasmuoxenne THApb», «Meiiosy, «Xpomocombry, «["ametorenes», «CrpoeHue
AHIIEKACTKI U CTICPMATo3on/a», «(OCHOBHBIE CTamuMy OHTOreHe3a», «lIpsmoe u
HCMPAMOE Ppa3BHTHE», «Pa3BUTHe MaiCKOro Kyka», «PassuTHe capayyu»,
«Pazsutye sarymaku», «/IpoifHoe OIUIONOTBOPEHHE Y IBETKOBHIX pPacTeHMil»,
«CTpoeHne CeMSH OJHOMOJIBHBIX M JABYAOBHBIX pacTeHuity, « KU3HEHHbET THAKT
MOpPCKOH  kamycThD», «JKMsHeHHEBIE mukn Mxa», <«KusHeHubId 1Ak
NANOPOTHHK®?, « KM3HEHHBIN HUKA COCHBI).

OGopynoBanue: CBETOBOM MUKPOCKOIL, MHKpPOIpenaparsl sSHEKICTOK |
CIIEPMATO30MI0B, MOJENb « WK pazButus ASTYIIKIDY.

JlaGopaTopHas pa6ora «/3yueHre CTpOECHUS MMONOBBIX KJIETOK HA T'OTOBBIX
MUKpOIpenaparaxy.

IlpakTageckan paGora «BriBacHHE DPH3HAKOB CXOACTBA 3apOABIIICH
ITO3BOHOYHBIX JKHBOTHBIX).

Jlaboparopnan pabora «CrTpoeHHEe OpraHoB pasMHOKEHMS BBICIIAX
PaCTSCHRID .

Tema 11. I'eneTHka — HAyKAa 0 HACACACTBEHHOCTH H H3MEHYHBOCTH
OPraH#3MoOB

VCTopHs CTAHOBICHWS W DasBUTUS IEHETHKW K4k Hayku. Paborer I
Meunens, I'. ne ®pusa, T. Moprana. Poib 0TCYCCTBEHHBIX YYEHBIX B Pa3BUTHM
renetukn. PaGorst H. K. Koaenosa, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapnedenko, HO. A. Gwmmaenxo, H. B. Tumodgeepa-Pecoscxoro.

OCHOBHBIE TEHETHYECKME TOHATHA ¥ CUMBOABL. T OMOROTHYHbIE XPOMOCOMB,
aUIeJIbHBIC TCHEI, AIBTEPHATUBHLIC NPU3HAKY, JOMUHAHTHBIA M PELECCUBHBIIA
IpH3HAaK, TOMO3KUIoTa, reTePO3uroTa, YiCcTass JMHHA, I‘Hﬁpﬂﬂbl, TCHOTHII, (beHOTHH.



OCHOBHBIE ~ METOIBI  TEHETHKH.  THOPMAOJOTMMECKMH,  IUTOJOTHICCKHIA,
MOJICKY AAPHO-TEHETUUCCKHN.

JeMoncTpannu

Hoprpetst: 1. Mennens, I'. ne ®pus, T. Mopras, H. K. Komsnos, H. .
Basuios, A. H. benosepckmit, I'. JI. Kapueuenxo, 0. A. ®ummmenko, H. B.
Tumogeen-Pecorckmi.

Tabnuuer v cxeMbr: «MeTOABI IeHeTHKI, « CXEMBI CKPEHTMBAHALY.

JlaGopatopnasa paGora «/lposodmia Kak OOBEKT EHETHUYECKHX

UCCIIeJOBaHMD,
Tema 12. 3axonomMepHOCTH HACIEACTBEHHOCTH
Monorubpuaaoe  ckpenmpanue. Ilepebit  3akoH Mennens - 3akoH

eanHoo0pasus ruGpHIOB repROTO MoKoNeHus. [IpaBnio foMuBHpoBanws. BTopoik
3aKk0H MeHIens — 3aKkOoH pPACHICIVICHHA TPH3HAKOB. 1[UTONOTMYECKUE OCHOBHI
MOHOFMMOPHIOHOTO CKpEIUMBAHUA. | HITOTE3d TUCTOTHI FAMET.

AHaIM3UpyoIee ckpenrpanye. [IpoMexyToTHbIN xapakTep HacC/icKOBAHMA.
PacmerieHue npyu3HAKOB NPY HENOMHOM NOMHAHRPOBAHHU.

HMuruGpuanoe ckperusanve. Tpetuil 3axkoH MeH)ien% — 3aK0H HE3aBHCHMOTO
HacneAOBaHWS  MpusHaxkoB.  lluromormueckue  OCHOBBI  AWMruOpHIHOro
CKPCLIMBAHUS.

Cuennennoe HacnegoBanue npusHakor. PaGorm T. Moprana. Cuennensoe
HACJIeIOBAHUC TI'CHOB, HAPYIICHHE CUEIUICHMS MEkKIy reHaMu. XPOMOCOMHAs
TEOPHA HACHEICTREHHOCTH.

eneTrka nosa. XpoMOCOMHBIH MEXaHH3M ONpeeIeHAd 1101a. AYTOCOMBL H
NOJIOBBIE XPOMOCOMBI. [ OMOramMeTHsIi M IeTeporamMeTHbid mou. | eHeTHueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacaeqoBanue Ipu3HaKoB, CHEILIEHHBIX C [TOJI0M.

I"'eaoTrn kak HesocTHas cucteMa. I LieloTponHa — MHOKECTBEHHOE NCHCTBHE
reHa. MHOXKECTREHHBIM anienusM. B3auMogeicTse HeamIeNBHBIX TI'€HOB.
Komnnementaprocts. Dnncras. Iommepus.

['eHCTHYECKHI! KOHTPOJIP pa3BUTUNM PACTCHHH, >XMBOTHBIX H 4ejlOBEKa, a
TAKKE (PU3HOJOTHYECKMX MPOLECCOB, MOBEAEHHS M KOTHHUTHBHBIX ()yHKLIHIL.
['eHeTMYECCKIE MEXAHU3MBI CHMOHOTEHE3a, MEXAHM3MEI B3aUMOICHCTBHAS «XO3SHH
— [aPasHT» H «XO034MH — MHUKpoOMOM». ['eHeTHYECKHe acmeKThl KOHTPONS H
HM3MCHCHHUA HACECICTBEHHON HHPOPMALIHY B NOKOJEHHAX KIICTOK ¥ OPTaHN3MOB.

JdemoncTpanmu

Ioprtpersr: I'. Mernens, T. Mopran.

Tabmnuer u cxembt: «Ilepriit 1 BTOpPO 3aKk0HBl Menaensn», « Tpernii 3axoH
Menngena», «AHamsupylomiee ckpenusanue», «Henommoe IoMHHHpOBaHWE?,
«ClennerHoe HacneA0BaHHE TPH3HAKOB Y apozodmwiny, «'eHEeTHKA I10Ja»,



«Kapuotnn  udenomexa», «Kapuwotun gpozoduisl», «Kapuorum nmrTuuby,
«MHOXECTREHHBIN aAeI3M», « B3aumMOICHCTBHE TCHOBY.

OGopynoBaHHe: MOZENb JUB1 JEMOHCTPAlMM 3a3KOHOB  €JMHO0OpasHs
ruOpyoB MNEPBOr0 TOKONEHHA Y pPacHIeIUIEHMS T[PU3HAKOB, MOJIENb IS
JEMOHCTPALlMH 3aKOHA HE3aBUCUMOTO HACHCTOBAHMS I[IPU3HAKOB, MOAENb MAJIA
AEMOHCTpAIMH CHEIVIEHHOTO HACAeJOBAHWA MPU3HAKOB, CBETOBOH MUKPOCKOTI,
MUKponpernapar: «J[posodimian,

Ilpakraveckan padora «M3ydenue pelynsTaroB  MOHOTMOPHAHOTC
CKPEIUBAHHISA Y APOIOQUIBDS.

IlpakTageckan  pabdora  «M3ydeHwe  pe3ynbTatoB  AMTHOpMAHOTO
CKPETIIMBAHUA ¥ APO30(QHIIBD).

Tema 13. 3aKonoMepHOCTH H3IMEHYHBOCTH

BiauMopeiicTeiie TeHOTHNa # cpeAbl npu  GOpMUPOBAHUM  (PEHOTUMA.
3MeH4YHBOCTD NMpU3HAKOB. KayecTBEHHBIE U KOAUYECTBEHHBIE MpH3HaKy. Buapl
W3MEHYHBOCTH, HEHACICACTBCHHAA M HACTICACTBCHHAS.

MomuthukaloHHas H3MEHYMBOCTE. POIs  cpeasl B (POPMHPOBAHHHU
MOJIN(UKATMOHHON m3MeHuuBoCcTH. HopMa peakiuu npusHaka. BapuanmosHsri
psx u BapuaimonHas kpusas (B. HMorauucen). CaoiicrBa MoauduxalyoHHo#
W3MEHYHMBOCTH.

["'eHoTHIMMECK A W3MEHYHBOCTE. CBOWCTBA TEHOTHITHYCCKON U3MCHUIUBOCTH.
Buasl reHoTHNHYECKOH H3MEHUYHUBOCTH. KOMOWHATUBHASA, My TAIlAOHHAL.

KomburarusHas uw3MeHYMBOCTH, Meiloz M [osjoBoit mpouecc — OCHOBA
KOMOMHATUBHOY U3MCHUMBOCTU. POIb KOMOMHATUBHON U3MEHYHBOCTH B CO3JaHUU
TCHETUYECKOTO pa3HooOpa3us B Hpenenax 0JJHOro BHAA.

MyTauMoHHasT W3MEHUYMBOCTH. BWabl MyTali: TeHHBIE, XPOMOCOMHBIE,
reHomasie, CHOHTaHHBIE ©  MHAYIMPOBAHHBICE MyTanuu. Slaepuseie u
LMTONIA3MATHYECKHE MyTalMyd. COMaTHYecKHe U TI0J0BbIC MYyTauHu. IIpuuuHbl
BO3ZHMKHOBEHMS MyTaiil. MyTaréHsl UM MX BIMSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTM MYTAUMOHHOIO [IPOLeCcCca. 3aKOH TOMOJOTHHYECKHX DSAOB B
HacJleCTBeHHOl m3MerdnBocTy (H.W. Baswuios). BHesiepHas M3MEHUYHBOCTh U
HACJICACTREHHOCTD.

Snuzenemurkd U INUSEHOMUKA, PONb  SRUZEHEMUYecKUx pakmopos 6
HACKEOO0BAHUY U USMEHYUBOCMT (PEHOMURUYECKUX NPUSHAKOB Y OPLAHUSMOG.

JleMoncTpannu

IToprperst: I'. ne ®pus, B. Horanucen, H. K. Basinos.

Tabmust v cxembl: «Buapl  u3McHUMBOCTHY», «Momudukaimonsaas
H3MCHYUBOCTHY, «KomOHHaTBHas H3MEHUYUBOCTDY, «Metios»,
«Orogorsopenue», «I ereruyeckne 3a0ojcBaHNs YeaoBeKay, « Biuasl MyTarpmiiy.



O6opyaosaune: xHBble W repOapHBIE SK3CMILAPH KOMHATHBIX PAcTEHE,
pycyHkn (Gotorpadun) JKUBOTHBIX € PA3AMYHBIMYA BUIAMHE H3MECHIMBOCTH.

JlaGopaTropuas padora «Hccnenopanue 3aKOHOMEPHOCTEH
MOAMOUKAIHOHHON  H3MeHYMBOCTH. IlOCTpOCHME BAPHALUMOHHOIO pAla W
BAPUALIUOHHOM KPUBOI»,

IIpakTugeckas pabora «Mytaumu y  aposofuiibt  (Ha  FOTOBBIX
MUKpOLpenaparax)».

Tema 14, I'eneTnka ye/roBexa

KapwotHn yenosexa. MexyHapoaHaa nporpamMMma mccicAOBaHHS FeHOMa
4eJIOBCKA.  MeEroApl  M3yueHUS TEHETMKH  4eJIOBEKA. IeHealOTHUCCKHii,
OMM3HETIOBHIN, LM TOTCHETHYCCKHI, MONY AAIHOHHO-CTATHC THHCCKHIA,
MOJIEKY ISPHO-TEHETHICSCKMUIA. CoBpeMeHHOE onpereneHue TeHOTHNA:
NOJHONCHOMHOC CCKBCHHPOBAHME, MCHOTHIIMPOBAHHE, B TOM YHCIE C TIOMOLUBIO
[ P-anannsa. HacneacTeeHHEBIE 3a00neBaHus YenoBeka. ['€HHbie 1 XPOMOCOMHBIE
Oose3nm  9eoBeka. bonesHm ¢ HACNCACTBEHHOM IPEeAPaCcIIONONKEHHOCTHIO.
3HauenMe MEIULMHCKON TeHeTHKY B TPSAOTBPAICHAN M JICYSHNH T€HETHYECKHX
3aoneBaHuii 4eoBeKa. MeMKo-TeHeTHYeCKOe KOHCYabTUpoBaHHe. CTBOTOBbIE
KACTKH. TIOHATHE «TeHETHHECKOTro Ipy3ay. DTHYECKHE acleKThl UCCICAOBAHMI B
00J1aCTH peJaKTUPOBAHHS TEHOMA M CTBOJIOBBIX KJIETOK.

I'enerudeckne (AKTOpsl MOBBULEHHOH YYBCTBHTEABHOCTH HeNOBEKAa K
(u3MYeCKOMY M XUMHUECKOMY 3arpa3HEHHIO OKPYKaromei cpeapl. | eHeTHsecKas
TIPEAPACTIONIOKEHHOCTD YETOBEKA K [IATONOTHAM,

deMoncTpanun

Tabmausr u cxembr: «Kapuorun denoseka», «Metomsl M3YUYeHIs [eHECTHKH
HeI0BeKay, «'eHeTHHIECKUE 3a00ICBAHIA YEN0BEKDY.

Hpaxraueckas pabora «CocrapneHue v aHaIM3 POAOCIOBHOMNY .

Tema 15. Cenexnus opranuzmosn

JloMeCTHKALMA M CEeNeKUMs. 3apoKOCHHME CENCKIUH M JIOMECTHKAIlUM.
Yaenue H. WM. Baswiosa o lleHTpax mnpomcxoxacHust H MHOTOOOpasus
KYJABTYPHBIX PACTeHUH. POJIb CENEKUMH B CO3JaHHMH COPTOB PACTCHUIN H 10poa
xuBOTHBIX. Copr, mopoga, wTaMM. 3aKOH TIOMOJOIMYECKMX pSIOB B
HacnmeacTsenHod  m3MenuuBoct H. U, Baewiosa, ero snaucHue s
CENECKIMOHHOU paboTHI.

Metoabt cenexumonnofi pabotsl. MekyccrBeHmbii 0160p: MaccoBhif U
HHIUBUY AJTHHBIHA. JTaITh KOMOMHAIIWOHHOK  celleximy.  VcnbiTanue
HPOU3BOAUTENEH 1O NOTOMCTBY. O100p MO TEHOTHIY ¢ NOMOMBIO OLEHKU
(eroTHNA IOTOMCTBA M OTOOP N0 FEHOTHITY € MOMONTBIO aHamsa JHK.

HckycoTBeHHDBI — MyTareHes  Kak — METO]  CEJACKIMOHHOW  paboTHL
Pagnanuonnsiii B XUMU4ECKUIA MyTareHe3 Kak NCTOMHUK MYTAlMii Y Ky/IbTYPHBIX



Gopm oprammsmoB. Mcnonb30BaHHE IE€HOMHOIO PeJAKTHPOBAHMS H METOIOR
pekomOuuanTHeIX JIHK U nomydenns ucxoaHoro Marepuana Js CeaeKIuH,

Ionyuenne MOJATLIORIO0B. BuyTpuBnaosas rubpuaAM3aLHsL.
BnwskoponcreenHoe  ckpemmBanne, wan  uubpuampr.  HepoacrBenHoe
CKpeiMBaHKEe, WM ayTOpuamHr. ['eTepo3suc u ero npuumusl. Mcnoiaszosanue
rereposnca B cenekimn. OtrnanéHuas rubpummsanus. [Ipeopomenue Secrumomus
MEKBUAOBBIX THOPHA0B. [JOCTIDKEHUS CEIEKIMH PACTEHMI U )KUBOTHBIX. «3eidHas
DEBONIOYUS ».

Coxpatenvie # H3ydeHHE I€HCTHUECKHX PECYPCOB KYJIbTYPHBIX PacTeHHit u
UX  JMKHX  pomMdMeH AN CO3JaHMA  HOBRIX  COPTOB M THOpPHIOR
CCIbCKOXO3AUCTBECHHBIX  KYNBTYP. [3yuenue, coxpawenue u VAPQeReHuUe
CEHEMUNECKUMU PECYPCAMU CeNbCKOXO3STUCMBEHHBIX 1 NPOMBICAOBUIX HCUBOMHBIX
6 YEHAX YAVHUCHUA CYIeCMBYIOuUX 4 CO30aHUS HOGBIX HOPOO, TUHUE U KPOCCO8, 6
MOM HUCKE € NPUMEHECHUEM COBDEMEHHBIX MEMO008 HAVYHGLIX UCCAeO08AHUT,
HEepedossix UOET U NePCREeKMUBHBIX TREXHON0ZUT,

AeMoHcTpanuu

IMoprpersr: H. WM. Basunos, M. B. Muaypun, I'. JI. Kapneuenko, I1. 1.
Jlykesguenko, b. J1. Acraypos, H. boproyr, . K. benses.

Tabnuist  cxeMsl: «LIGHTPBI MPOHCX0XKACHAS M MHOTOOOPA3US KYJIbTYPHBIX
PacTeHuiD), «3aKOH TOMOAOIMYECKIX PAAOB B HACIEICTBEHHONW M3MEHUYMBOCTHY,
«Metoapl cenexiumny, «OTaanéHHan rubpumzauusy, «MyTareHesy.

JlabopaTopnas paora «kI3ydeHue COPTOB KYNbTYPHBIX PACTEHUH W NOPOII
JOMALTHUX JKMBOTHbIXY .

JlaGopaTopHas pabora «/3ydeHue METOROB CENIEKIMH PACTCHUID.

Ilpaxkraweckan paGora «/IpuBHBKa pacTeumin:.

IKekypeust «OCHOBHBIE METOABI M JIOCTIOKCHHMSA CENEKIMM pacTeHHil u
AHUBOTHbIX (na CENEKLMOHHYIO CTAHLMIO, ILIEMECHHYIO hepmy,
COPTOMCIIBITATEIHBI  Y9daCTOK, B TEILIHYHOE XO3%HCTBO, B 1aGOpPATOPHIO
arpOyYHHBEPCUTETA KM HAYYHOI'G LIEHTPA)».

Tema 16. buoTexHOJIOrHs H CHRTETHYECKas GHOIOIHA

OObeKTB, HUCHONB3YEMBIE B OHOTCXHOJOrHMM, — KIETOYHBIE K TKAHEBHIC
KYJIbTYPBL, MHKPOOPTaHU3MBI, 150:¢ XApaKTEPUCTHKA. Tpaauimonnas
OuoTexHonorud:  xaebomedeHue, IMONYHYEHME KHCIOMOJOYHBIX IPOAYKTOB,
BuHOJEHe. Mukpobuonorvaeckuii cunte3. OOBEKTh MHKPOOHONOIMUECKHX
TexHoorHl. IIpou3BoACTBO O€liKa, AMHUHOKHCIIOT U BHTAMHWHOB.

CospaHue TEXHOZOTHIA U UHCTPYMCHTOB LEICBAPaBICHHOTO W3MEHEHUS M
KOHCTPYHPOBAHKA F€HOMOB € HEJBIO IIOJIYHCHHS OPraHyu3MOB H HX KOMIIOHEHTOB,
CO/ACPIKAIMX HE BCTPCHAOUMECA B HPUPO/IE GHOCHHTETUUECKIE TTyTH.



Knerounaa umxenepus. Meroapl KyJIbTypbl KIE€TOK M TKaHEH pacTeHHil u
KUBOTHBIX. KpuoOanku. Comaruueckas rubpummzaiud B COMATHUSCKEA
smOpuorenes. Mcnonp3zoBaHue rarioMIoOB B CeNeKUWH pactenuil. /Tonyuenue
MOHOKNIOHWIbHBIX anmumen. Hcnonb308aHue MOHOKIOHATbHOIX 1 ROAUKIOHATBHBIX
anmumen & Mmeouyune. VICKYCCTBEHROE OILIOAOTBOpEHHE. Pekoncrpykims
SUICKNICTOK H KIOHUPOBAHME KUBOTHRIX. MeToJ TpaHCNNIAHTAIH sSIep KIETOK.
Texnonocuu 0300pO8AEHA, KYToMUSUPOGAF 1S, U MUKDOKIOHAABHOSO
PASMHONCEHUA CeALCKOXO3AUCMBEHHBIX KYAbIMYD.

XpoMOCOMHAsT M TCHHAA MIDKeHepusd. HICKycCTBeHHBLIH CHHTE3 TeHa M
koHcTpynposanue pexomOunantunix JHK. Coszoanue mpanceennvix opeanusmos.
JocTikeHUs M TICPCOIEKTUBBE  XPOMOCOMHOH M TCHHOM — MIDKCHEPHA.
OKONOTMYECKUE U ITHYECKHE TIPOGIEMBI MEHHOM HEKEHEPHH.

MemmmHckne 6uotexnonornu. [loctrenomuan mudposas meawupHa, [1L{P-
AuarHoCTUKa. MerabojaoMubIi  aHaNTK3, TEHOLEHTPUYCCKHH aHanu3 mpoTeoMa
49eJI0BEKA JUIs OLUEHKH COCTOSIHUSL €ro 340poBhi. Mcnmomp3oBaHHMe CTBONOBBIX
Kerok. Tapretsas teparmuda paxa. 3D-Guommkenepus wid  paspaboTku
(yHIAMEHTANBHBIX OCHOB MEAMIIMHCKHX TEXHOJIOMMH, CO3JaHMA KOMILIEKCHBIX
TKaHECH COYCTAHMEM TCXHOJIOTHH TPEXMEpHOro GHoNpuHTHHTA ¥ cKaddoagunra
AT pellieHys 33029 IEPCOHATM3HPOBAHHON MeIULMHEL

Co3zanne BEKTOPHBIX BaKUUH C LENb0 obecnedyeHns KOMOMHMPOBAHHOM
3amuTsl OT BO3Oyauteneli OPBH, ycraHoBICHHE MONCKYISPHBIX MEXAHM3IMOB
byuximonnposanus PHK-coniepkaminx BUPYCOB, BhI3LIBAIOIIUX 0CO00 ONACHBIC
3a00JICBAHNS YETTOBEKA U JKMBOTHBIX,

JeMoHCTpanHu

Tabnraier 1 cxemer: «Mcnoib3oBadue MHKPOOPraHU3MOB B ITPOMBILLICHHOM
TIPOU3BOACTBEY, « KneToaras HHkeHepus», «| eHHAT UHIKSHEPHS».

JIaGopaTopHas padora «3yuenue o0beKTOR GHOTEXHOIOI UMY .

Hpakruueckas pabora «[TonyueHue MONOYHOKHMCIIBIX TIPOLYKTOBRY.

IKeKypeus  «buotexHonorus — BakHellas TPOM3BOAUTENbHAT CHJIA
COBPEMEHHOCTH (Ha OHOTEXHOIOMHYECKOE TIPOUIBOJICTEO ).

11 KVIACC

Tema 1. 3apoxkaenne M pa3BATHE 3BOIONHOHHBIX APEICTABJICHMI B
GHoNorUn

OsomonnonHas  teopust Y. [dapeuHa. [IpedmochLIKH  BO3HUKHOBEHHUSA
JapBUHK3MA. XKW3Hb U Hay4yRas aestenbHocts U. J{apeuna.

Jemxymme cuisl 3801 BuaoB no Y. Jlapeuny (BhicoKas MHTEHCHBHOCTD
Pa3MHOKEHHsI  OPTAHH3MOB, HaClNeHACTBEHHAs H3MEHYMBOCTH, Oopbba 3a
CYUICCTBOBAHHE, ECTCCTBCHHBINM K UCKYCCTBEHHRII 0TOOP).



Odopmienne cunTeTiucckod Teopun seomomun (CTD). Helrpamsnas
Teopus  opomoumu.  COBPEMCHHAA  3BOMMOIMOHHAN  Owojorus.  3uaueue
3BONOIUOHHON TEOPHH B (JOPMHUPOBAHME €CTSCTBEHHO-HAYYHON KapTHHBI MHPA.

deMoHcTpaunu

{loprpersi: Apucrorens, K. Jlunne#t, JK. b. Jlamapk, 3. XK. Cenr-Haep, XK.
Kiosre, Y. HJapsun, C. C. Yersepukos, K. U. llImansrayzen, k. Xosanein, /1. K.
benses.

Tabmauel u cxemb: «Cucrema xusoil npupoasl (o K. JIuHueo)»,
«Jlecthnma xuBBIX cymiecTs (o Jlamapky)», «Mexaunsm ¢opMupoBaHus
TPUCTIOCODNEHMI V pacTeRWi M JKHBOTHBIX (no Jlamapky)», «Kapra-cxema
MapipyTa myTermecteus Y. Japeura», «Haxoaxu Y. [Japsunay, «@opmbl 6opb0st
3a cymiecrBoBaHue», «Ilopoast romyOei», «Mnoroobpazue KynbTypHeix (GopMm
KamycTe», «110pobl JoMANIHUX KUBOTHBIX?, «Cxema o0pa3oBaHMsa HOBBIX BUJIOB
(mo Y. [lapsuny)», «(CxemMa COOTHOIWICHUS MABIDKYIIMX CHII  DBOJIOLIHI,
«(OCHOBHBIE MOJIOKEHUS] CHHTETUTCCKONR TEOPHH 3BOJTFOLIAH.

Tema 2. MEKpo3IsoIoHHA U e€ pe3yIbTaThI

INonynsmpa KaK 3/eMeHTapHas eAUHVIE 3BOMEOLuH. COBPEMEHHBIE METOIb
OLECHKN TCHETHYECKOIC pPa3sHOOOpasus M CTPYKTYPHl nonyasumil. M3Menenne
FEHOQOHAA TONYJLILHM Kak 3JICMCHTAPHOE JBOMIOLMOHHOE SABIECHHE. 3aKOH
reHeTnYecKoro pasHosecud Jhk. Xapau, B. Baiimbepra.

OnemexTapHble (axkTops! (ABIDKYIIHE CRUbI) DBOMOMMH. MyTanMOHHBIA
nporecc. KomOunarmpHas m3MmeHUHBOCTH. [lpeiidp reHoB —  caywaiinsie
HCHANPAaBJACHHBIE M3MEHEHHMS 9acroT amwened B nomymmuax.  Dddexr
ocHoBates. Oghhexm OGymuinounoeo zoprvnuxa. CHudiceHue 2eHEMUHECKO20
PasHoobpasus; npudunel u cieocmeus. llposenenue agpghexma Opeiipa zenos @
Oonvuiux  u  maielx  nonyaaywix.  Murpammm.  V3omaums  HOIY LIV
reorpaduueckas (IIPoCTpaHCTBeHHAN), SuonoruyecKasn (Penpo/yKTUBHAs),

Ectectennpit or0op — Hampasssioudit  Qaxrop spomoudn. Dopmsl
€CTECTBEHHOTO  OTOOpa:  ABIKYIMHE, CTa0MIBIBHPYIOLIMIA,  pa3pIBAIOIIHIA
(muspynrusaeit). 1Tonoroit or6op. Bo3HHKHOBEHME M IBOMIOHMS COLMANLHOTO
NOBEJCHMS AHBOTHBIX.

JIpHCcIOCcOONIEHHOCTh  OPraHM3MOB  Kak  Pe3YABTAT  MHKPODBOJIEOLIL
Bosuuknosenwe — mpucmocoOsieauit y  opraHmsmos.  Apomopdossl M
naymoanarrammy. IlpuMeps npucmocoOaeHUN Yy OpraHn3MoB. MOPQOJIOIHYECKHE,
dvanonormyeckue, — OUOXMMUMECKHE,  ToBejacHuYecKme.  OTHOCUTENLHOCTH
IIPHCIIOCOONEHHOCTH OPTAHN3MOB.

Bux, ero xpurepmn W CIpyKTypa. BunooOpazosanme Kkak pesyasTar
Mukpossomonun. Mzomanus - knodesol Qaxtop Bujoobpasosanus. [lyru u
CriocoObl BHI000pa3oBaHMSL AIIONATPUYECKOC (reorpaguueckoe),



CHMIIaTPHIECKOS (3KO0NIOTHYECKOE), «MTHOBEHHOEY (mommnon qu3arys,
rHOprMsays). JImrenbHOCTh SBOMOITMOHHBIX IIPOLIECCOB.

MexannsMer dopMUpoOBaHHS GHOTOTHUECKOTO pazHOOGpa3nAL.

Ponb 3BomoumoHHOW OHOfOruM B paspalorTke HAYYHBIX METOIOB
coxpanenus GHopazHOOOpa3us. MHKPOIBOIIOLMA U KO3BOIIOUMS IAPA3UTOB U HX
x035¢B. Mexaum3Mbl (QOPMUPOBEHUS YCTOMYHBOCTH K aHTHOMOTHKAM M CIOCOOH
O6opr0sI ¢ Hell.

HemMoncTpannm

[optpetsl: C. C. Yersepukos, 3. Maiip.

Tabmuuer m cxembl: «MyTanMoHHAsE H3MEHTHBOCTBY, «[lonmyasuuoHHas
CTPYKTypa BHIa», «CxeMa mpossieHusa 3akoHa Xapau—BaiinGepray, «J|sukynipe
CHJIb DBOSTIOLIMHMY, «OJKOIOTHYECKasd M30ASLUS MOMyJIsiMil ceBaHCKol Qoperny,
«l'eorpapuyecckad  M30040MA  JTUCTBCHHULIB CUCHPCKOM ¥ JWCTBCHHMIIb
naypexoity, «1IomynsaiuoHHbIe BOIHE YHCICHHOCTH XULIHMKOB H 3KepTB», «CXeMa
AEHCTBIA €CTECTBEHHOro o1dopa», «DopMbl GOPEOBI 3a CYIIECTBOBAHMEY,
«UnaycTpranbHeiil Meaaan3my», «KuBbie nekonaembiey, «IlOKpOBUTEILCTREHHAS
OKpacka KUBOTHBIX), «Hpexynpesxaaromas OKpacka JKUBOTHEIX),
«Qu3NOIOTHYECKHE  ajanTauuny, «lIpHCIOCOGIEHHOCT OpPTaHM3MOB M et
OTHOCUTEILHOCTY, «Kpurepun Busa», «Buabi-asoitnukm», «CTpykrypa BHAa B
npupoze», «Crocobsr Buaoobpazopanusmy», «l'eorpadudeckoe Bunoobpazopadue
TpEX BHOOB JanAbuIeH», «DKONOTMYECKOE BUAOOOPA3OBaHWE BHIOB CHHHLDY,
«ITonunnonael pacteHuii», « KanmycrHo-peieunniit ruGpuy».

OGopyaosanue: repbapiu pacTennil, KOJUIEKIMY HACEKOMBIX, Yy4esa TTHIL |
3BCPCH ¢ UPMMEPAMH PA3IMYHBIX MPHCIOCOONEHWH, 4ydena ITHI M 3BEpeit
pasHenix BUAOB, TepOapum pacTeHmil OMM3KHX  BHIOB, 00pPa30BaBUIMXCA
Pa3IMUIHBIMU CNOCOGAMI.

JlaGoparopraa paGora «BpiBieHHE HIMEHUMBOCTH y 0C00El 0JHOTO
BHA».

JlaGoparopnan  paGora  «lIpucnocoGicHHS  OpPrasU3sMOB M HX
OTHOCHTENBHAA [ETeCO00pa3HOCThY.

JlaGoparopnan pabora «CpaBHEeHHE BHAOB 0O MOP(OIOrHYECKOMY
KPUTEPHUION,

Tema 3. Makpo3IBoionns u e€ pe3yILTaTsl

Meroabl  W3ydYeHHS MaKpO3BOMIOLWH. [Ia1€OHTONOrHYECKUE  METOLBI
u3yueHus spoynoumn.  llepexomubie (ropmpl H  QutoreHeTHIECKME  PSBI
OpPTaHI3MOB.

Buoreorpauyeckue metoans m3yuenus ssomouuy. Cpasuenue (uopsl H
¢dayspl MaTepHKOB H OCTPOBOB. buoreorpaumueckme obmactu 3emmt. Bunwi-
IHACMUKH H PEIUKTHL



OMOPHOJIOTHYECKHE U CPABHEUTENBHO-MOP(ORIOrHyecKue METOAB H3YUYeHHA
IBOMOIMH. ['eHEeTHYECKUE MEXAHW3MBI JBOIGOLMA OHIOIEHE3A M IOABACHUS
IBOMIOLHOHHEIX  HOBIIECTB. [ OMOAOTMYHBIE W  AHANOTUYHLIC  OPraHblL
PynumeHTapHeie  opraHel ¥ araBu3Mbl.  MOJICKYJSPHO-TCHETHICCKHUE,
OMOXUMHMYECKHE U4 MaTeMaTMHECKHMe  METOABl  M3YUYEHHMA  DBOJIOLIMH.
Fomonornuneie reHbl. COBpPEMEHHBIE METO[bL [IOCTPOCHHSA (HIOreHETHHECKHX
IEPCBEEB.

XPOMOCOMHBIC MyTalH M 3BOJIONUSA TEHOMOB.

Ofume 3aKOHOMEPHOCTH ([IPaBUIIA) IBOMOLMM. [Ipunyun cmeHol yHKyuil.
HeoOGparuMocTs 3BOJIOLMU. AJanTuBHAs paauaimia. HepaBHOMEPHOCTh TEMIIOB
IBOJTFOIIHN.

JdeMoHcTpanuu

[Toprpetsr: K. M. Bap, A. O. Kosanesckuii, ®@. Miosnep, 3. ['ekkeb.

Tabmemibl B cxembl: «DUIOreHETHHECKUAN DA JOMAAHY», «KAPXCOINTEPHKCY,
«3sepo3yOpie  swepn»,  «Crerouedamsry,  «Punnodurer,  «CeMeHHbIC
nanopoTHukH», «buoreorpaguueckue 30HBI 3emuim», «Jlpeii KOHTUHEHTOBY,
«Peyukrby, «Havaneaele crapmd 3MOpHMOHANBHOTO Pa3BUTHS  ITO3BOHOYHBIX
KUBOTHBIX», «I'OMOJOrMYHBIC W  AHAIOMYHBIE OpraHb», «PyauMeHThbD»,
«ATaBu3MBI», «XPOMOCOMHBIC HalOpHl 4YenoBeKa M HIMMIIaH3e», «I naBHbie
HAIIPABJICHUS IBOIIOLHDD?, «O0IIME 3aKOHOMEPHOCTH BOIOLMIY,

ObopyaoBanue: KOINEKUud, repdapuu, MYJISHKH HCKONAEMBIX OCTATKOB
OpraHU3MOB, MYJIDKHY FOMOJIOTMYHBIX, AHANOIHYHBIX, PYAMMEHTAPHbIX OprasoB U
aTaBH3IMOB, KOJIIEKLIKH BACEKOMBbIX.

Tema 4. IIpoucxokaenne U pa3BATHE XKA3HA Ha Jemre

HayuHbie runoressl NPOUCXOKICHUSA XM3HH Ha 3emie. AOHoreHes u
HaHcrepMus. JJoHayuHbIe NpEACTaBACHHS O 3apOXICHHH XU3HU (KpealldoHu3M).
I'unoresa NOCTOSHHOTO CaMO3aPOKACHUS HKU3HU U €€ ONPOBECPIKECHUE ONBITaMu P,
Penu, JI. Cnannanuany, J1. [acrepa. 1porcxoxaenne sxu3ay 1 acTpoOHOI0I UL,

OCHOBHBIC ITATIBI HEOPraHUUECKOMH IBOJIFOITHH. I InanerapHas
(reoloTHUSCKasA) OJBOJIOIMA. XHUMHUECKas »HBOBOIMA. AOHOTEHHBIH CHHTE?3
OpPraHMYECKMX BEIECTB M3 Heopranmdeckux. Omwir C. Mumepa u I HOpu
OOpaszoBanue mnonuMepoB u3 MoHoMepoB. Koanepsarnmas rumoreza A. U
Onapusa, rurnoresa neppuydHoro oyiasona Jix. Xojajaeiina, reHeTHuecKas ruroresa
I'. Ménnepa. Pubosumpt (T. Yek) u rumoresa «vupa PHK» V. TI'unbepra.
Gdopmupopanyie MeMOpaH ¥ BOZHUKHOBCHHE NTPOTOKICTKE.

Hcropus 3emimd W MeTonpl ¢€ wu3ydeHus. Mckomaemble OpraHH4eCKMe
ocTarku. [ecoxpoHomorus u ¢€ wmerogsl. OrHocurenbHada U abconoOTHAA
TEOXPOHONOTHA. [ €OXPOHOROIMYECKas IWKaAAa: 30HbI, 3PbL, IEPHO/IBL, TOXH.



Havameneie sraner opranwueckoil ssomorm. [loseioenne wu 3pomonms
MEPBBIX KICTOK. JBOMOLMS METad0iN3Ma. BO3HUKHOREHNE TIEPBBIX 3KOCHCTEM.
Cospemennpie MUKpOOHBIe OHOILTEHKH KaK aHANor HEPREIX Ha 3eMle COOOIIECTS.
Crpomaronursl. TIpoKapHOTH H 3YKapHOTHL.

Ipoucxoxaerne 3ykaproT (camMOuorenes). DROMOMIOHHOE [IPOUCXONICHIE
BUpYCOB. llpomcxokaeHue MHOrOKICTOTHBIX OpPraHM3MOB. DBO3HHKHOBEHME
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHoBHBIE 3Tallbl DBOMIOLPH BEICIIMX pacreduii. OCHOBHBIE apoMOpdO3E!
pacTenuii. Bsixox pacreHuit Ha cymty. [lodBieHme cnopoBeix pacTeHMit
3agocBaHde uMu cymu. Cemenssle pacreHns. [IpoHMCXOKIEHHE LBETKORBIX
pACTCHMIA.

OcHoBHbIE 3TaBl 3BOMIOINH KHUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3h!
XUBOTHBIX. Bennckas dayna. KemOpuiickuit B3pHiB — DOABIEHHE COBPEMEHHBIX
TUNOB. [lepBrIe XOpaoBbie XUBOTHBIE. JKH3HBL B BOJE. DBOJIOLHS TT03BOHOYHBIX.
ITponcxoxaenme ampubuii » perrwmmi. [TpoucxoxaeHre MISKONUTAOLIUX H
nrvrl. [Ipuromn  xnouesoro  apomopdoza. OcsoecHue OeCIO3BOHOYHBIMU U
[I03BOHOUHBIMY KUBOTHBIMH CYIITH.

PazpuTie >ku3HM Ha 3eMie IO 3paM ¥ TIEPHOAAM: apxei, NpoTepo3oi,
DANEe030M, ME3030M, KaifHo30l. OO6was xapakrepucTMka KIMMarta u
TeOJIOTHIECKUX TponieccoB. [logBieHue # pacuBeT XapakTepHbIX OPTaHH3IMOB.
YriaeoOpasoBaHue: €ro yCIOBHs Y BIIMSHUE HA Ta30Bblii COCTaB aTMOCHEpHL

Maccosple BHMHpaHHS — 3KOJOrHYECKHE KPUINCHI NPOULIOro. IIpuumusl v
CIeACTBHSE MAcCOBbX BbIMUpaHui. COBPEMCHHBINH KONOrHYECKHN KpPH3HUC, €ro
ocobenrocTy. [Ipobaema coxpanenns SuopasHoobpasus Ha Semie.

~ CoBpeMeHHAs CHCTEMa OPraHUYeckoro Mupa. IIpuHIMIeI Kmaccupuxaiyu
Opran3MoB. OCHOBHbBIE CHCTEMATUHECKHE IPYTIbl OPraiH3MOB.

JdeMoncTpanau

[optperst: @. Pean, JI. Coamnammany, J1. flactep, . Y. Meunukos, A. U.
Onapun, JHx. Xongein, I'. Mémnep, C. Munnep, I'. HOpu.

Tabmausr B cxemsl: «Cxema onsira O, Pegmy», «Cxema onwita JI. [1acrepa no
U3YUCHHUIO caMo3apoxkaeHus >kusau», «Cxema omsita C. Munnepa, I'. HOpu»,
«JTanel  HEOPraHWYECKOH  DBOMIOLME»,  «'eOXPOHONOTrMYECKas  IHKAnay,
«HauansHpie 3Tanbl OpraHudeckol 3Bomomy», «CxeMa 00pa3oBaHHs FYKAPHOT
nytém cumOuorenesa», «(Cucrema xuBoifl npupogb», «CTpoeHHe BHpyCay,
«Apomopdossl  pacTeHMi», «PuHuOPUTED, «OJHOKIETOUHBIC BOJOPOCIID),
«MHOrOKIETOYHBIE  BOAOpocM», «Mxuy, «[lanoporHukmy», «I"0a0¢EMenHbIE
pacteHua», «Oprasel UBETKOBbIX pacTeHHI», «(CxeMa pa3BUTHA KHBOTHOIO
Mupa», «Apomopdossl XHUBOTHBIXY», «lIpocteitime», «KMIICUHONONOCTHRIEN,
«[Tnockue YCPBHY, «WICHUCTOHOTHEY, «PBIOEIY, «3€MHOBOIHBICY,



«lIpecmbikarommecs», «lITausy, «Miekonuraromue», «Pa3BuTHe KHU3HH B
apXCHUCKON 3pe», «PasBuTHe KU3HH B IPOTEPO30HicKoi ape», «Passurue xu3HU B
Naneo30McKoi spe», «PazpuTre »H3HU B ME3030MCKON 3pe», «Pa3BUTHE XW3HA B
KaliH030#cKoH 3pe», « CoBpeMeHHas CHCTEMA OPTaHNYecKOro MUpay.

O6opynoBanue: repbapru  pacTeHMit pasIMUHBIX OTAENOB, KOJJIEKIINH
HACCKOMBIX, BJIGKHBIC IIpEIIapaThl >KMBOTHBIX, PAKOBHHEI MOJUTIOCKOB, KOJUIEKIINY
MIJIOKOXKHX, CKeJCThl TIO3BOHOYHBIX JKHBOTHBIX, 4ydHella ITUI] W 3Bepei,
KOJICKIMHA OKAMEHEJIOCTEH, IIOJNIE3HbIX WMCKOTIAEMBIX, MYJSDKH OpPraHidecKux
OCTaTKOB OPraHN3MOB.

Bupryansnan sabopaTtophas  paGora «MomelmpoBaHnue  ONBITOB
Musanepa-tOpu 1mo uzyuenuo alOreHHOro CHHTE3a OPraHnIeCKHX COSTUHCHIH B
NepBAYHON arMocdepe».

JlabopaTopuan paGora «M3yueHne W ONUCAHME MCKONAEMbIX OCTATKOB
APEBHUX OPTaHA3MOB).

[Ipaxrugeckan paGora «MsyueHue ocoGeHHOCTEH CTpOeHMs pacTeHUi
PasHBIX OTJEIIOBY.

Hpaxraueckas padora «M3yyenne ocoGeHHOCTEH CTPOEHUS MO3BOHOYHBIX
XUBOTHBIX).

Tema 5. IIponcxoxgeHne Ye/ioBeKa — ANTPONOreHes

Pazpensr v 3amasm auTpononorsi. MeTo s aHTpoInonoruy.

CranosyicHHE TPEACTARICHUI O TIPOMCXOXKICHHH 4€I0BEKAa. Penuruosybic
B033peHuA. COBPEMECHHBIE HAYYHBIC TCOPHIL.

CxoacTBo 4YeiioBeka ¢ KUBOTHBIMU. CHCTEMATHIECKOE TTOJIOKECHHE YeIOBEKA.
CeunerenscTBa  CXOACTBA  HENOBEKE ¢ JKHBOTHBIMM.  CPABHHTE/BHO-
MOP(OIOTHYECKHE, IMOPHOJIOTHYECKHE, $13M0N0r0-GHOXMMUUCCKIE,
HoBeIeHIecKUe, OTanTns 4eN0BeKka 0T KUBOTHBIX. [IpIMOXOKICHHE H KOMILIEKC
CBSA3AHHBIX ¢ HUM IIPU3HAKOB. PasBUTHE OJIOBHONO MO3ra ¥ BTOPOH CHIHAILHON
CHCTEMBI.

JBrkymupe cuisl (aKTophl) aHTPONOTEHE3a: OUONOrHYCCKHE, COLUATLHEIC.
CooTHomEHHE OHOTOTHIOCKUX Y COLMATBHEIX (PAKTOPOB B aHTPOTIOTEHE3E,

OcHosabie cranum aHTpornoreHesa. PanHue uemoBekooGpasHeie 006e3bIHbI
(IPOKOHCYIIBL) U PAHHIE MOHTHABL — OOGLIHE TIPEIKY YENOBEKOOOPAIHBIX O0E3BIH 1
MOACH. ABCTPANTONUTEKY — ABYHOTHE Mpeaki moaei. UenoBek yMensiii, neperie
U3rOTOBJICHUS OpYIMiA Tpyaa. HenoBeK IIpsSMOXOAIINI W DEPBLI BHIX0H OACH
3a mnpenenst  Adpuka.  UYenosek refimensOeprekuit  —  ofmmit  npenok
HEeAHJIePTARbCKOI YENOBEKA U YCAOBEKA Pa3yMHOro. YenoBex HeaHAEPTAIbCKUil
KaK BHJ JIOACH XOMOJHOrO KauMara. YenoBek pa3yMHBI COBPEMEHHOIO THIIA,
JACHHCOBCKHI UCIOBEK, OCBOCHHC KOHTHHEHTOB 3a npeaenaMu  AQpUKu.
IameoreHeTuka ¥ NAJEOTCHOMHKA.



OBOMIOLKA COBPEMEHHOIO 4eaoBeKa. ECTeCTBeHHBI 0T0Op B IONYISILHUIX
Ye0BEKA. MyTalMOHHBIA nponece M momMopdnaM. [lonyasiMOHHBIE BOJIHbL
Apeiid renos, murpauust B «3(QexT OCHOBATE» B MONYAMAX COBPEMEHHOIO
Yef0BeKa.

Yenoseueckue pacel. [lonarue o pace. Bombumie pacel: eBponeomaHas
(eBpasuiiCckasi),  aBCTPANO-HErpOMAHAA  (DKBATOPHANBHAS),  MOHTO;IOWIHAS
(asHaTCKO-aMepHKaHCKasl). BpeMs u FMyTH pacceicHds deioBeKa N0 IUIAHETe.
EmyncTBo  denoBemeckux  pac.  Hayyuas  HecoCTOATENLHOCTH  pacuiMa.
[pucnocobaeHHOCTE YeMOBEKAa K PasHBIM  YCIIOBHAM OKPYKAOWIEH Cpesl.
Bmusnme reorpaduueckol cpemst u apefida remor wa  mopdomorui w
$H3MOTOTHIO YCTIOBEKA.

Mexmucupniimpapssle  MeTofsl B (usmueckoit  (GHonormgeckoii)
AHTPOMOJIOruH.  DBOMIONHOHHAS  AHTPOTIONIOTMSA W [AdeOaHTPONONOIHL
YENOBCYCCKUX MOy, buocouMalsHble HCCNEIOBAHUA TIPHPO/LI EIO0BEKA.
Hccnenopanue Ko3BomonMy GUOIOTHYECKOrO ¥ COLUATLHOTO B UEIOBEKE.

HemoucTpannu

Hoprpetsr: Y. Jlapeun, JI. Jluxy, 5. 5. Pormackuii, M. M. I'epacumos.

Tabsmupl B cxeMbl: «MeTobl auTponoIoru», «I 0JIOBHOM MO3r YelloBeKay,
«YenoBexooOpasusle 00e3psaHb, «CKeNET YENOBEKA M CKEICT IIHMIIAH3EY,
«PytMEHTHL 1 araBusMeDy, « JIBIDKYIIHE CUITBI @HTPOTIOTEHE3aY, « DBOIIOLUMOHHOS
APEBO  HCIOBEKa», «ABcrpaonHTeR», «Uemoek  ymensii», «Yenosek
npsaMoxoaamity, « JleHucoseknii yenopex» «Heannepransisny, « KpoMaubOHIBD),
«IIpenxu yenoBeKa», « DTAMbI IBOMOLHY JEIOBEKA», « PACH! YEIIOBEKAay.

OOopyaoBanne: MyJDKM — OKaMEHEIOCTEH, IPeIMETOB  MaTepHaThHOMN
KyJbTYpHl DOPEAKOB 4elNoBeKa, penpoaykuumui (Qororpadm) Kaprun ¢
MUQPOJOTHICCKAMH U OMOACHCKUMH CIOWCTAMH IPOMCXOACHHMA YeT0BEKa,
¢doTorpadiu HAXOA0K MCKOITAEMBIX OCTATKOB YEJIOBEKA, CKEIET YEI0BEKA, MOJEHb
gepena 4enoBeKa W uepena IIMMIIAH3e, MOJejlb KUCTH 4YelOBeKA M KHCTH
HIMMITAH3Ee, MOAEIIU TOPCa NPEAKOB Ye/IoBeKa.

JlaGopaTtopuasi pabora «l3ydenue ocoOeHHOCTE CTPOCHHA CKeleTa
UCJIOBEKA, CBI3AHHBIX C MPIMOX0AKICHACM.

IlpakTHueckas pabora «V3yueHHe IKOIOTHIECKUX A/IANTAAH TEI0BEKa.

Tema 6. Dkosiorusi — Bayka © B33HMOOTHOUIERHAX OpPrauniMoB H
HAZOPTraHH3MEHRHBIX CHCTEM € OKPY:aioulel cpexoii

3apoKICHHE U Pa3BUTHE 3KONOTHM B Tpyaax A. 'ymbonsara, K. @. Pynse,
H. A. Cesepuona, O. I'exkens, A, Termcmu, B. H. Cyxauésa. Pasnens! m 3agauu
3konoruu. CBA3k 3KONOTUH ¢ APYTUMU HaYKaMH.



Meronsl 3xonorud. llonessie HabmoOZeHMs. DKCTEPUMEHTHI B SKONOTHU:
npupojaHbie U naBoparopreie. MoaeaupoBanne B IKOIOTHH. MOHHUTOPHUHT
OKPYKAIOHIEH Cpe/Ibl: TOKATLHBIH, pETHOHAILHBIN H FI100aTbHBIH.

3HadeHUE OJKOJOTMYECKMX 3HAHUE I8 4enoBeka.  DKOJOrduecKoe
MHPOBO33PCHUE KAk OCHOBA CBA3CH YENOBEUECTBa C IpUpoaoi. PopMUpoBaHue
OKOJIOFMYECKOH KYJIBTYPBI B OKOJOTHUCCKOM IPaMOTHOCTH HACEICHUSL.

Hdemoncrpannu

Toprpersr: A. T'ymbonsar, K. ©. Pynse, H. A. Cesepuos, 3. Nekxens, A.
Tencnu, B. H. Cykaués.

Tabmuisl U cxeMmbi: «Pa3zfenbsl KOJOTHH», «MeTopl sKoJorum», «CxeMa
MOHUTOPHUHI'A OKPYKAKOWIEHN CPeabl».

JlaGoparopnas pabota «U3yueHue METOI0B IKOJIOTHYECKHX
UCCIACIOBAHHIAN .

Tema 7. Opranusmsl u cpesa oduranus

Oxonornyeckre GakTopel U 3aKOHOMEPHOCTH HX Aciicreus. Knaccudmxaius
JKONIOrHIECKMX (PpaxTopoB: abuoTudeckue, OHOTUYECKHE, aHTponoreHHbie. O0ume
3AKOHOMEPHOCTH JEHCTRHA dKojorudeckux (axropos. [lpasmmo muamMyma (K
Lnpenrens, 0. Jlubux). TonepaHTHOCTh. DBPHOMOHTHBIE W CTEHOOHWOHTHBIC
OpraHU3MBbL.

AoOnoraueckue (axTopsl. CBET Kak 3KONOTMUecKHid aktop. [lelicTue
PAa3sHBIX YYACTKOB COJIHEUHOrO CIEKTPA HA OPraHW3MBbl, JKOJOTHUECKUE FPYyNbI
pacTeHUN U KUBOTHBIX I[10 OTHOWICHMIO K CBeTy. CHTHaIbHas poib CBETA.
DOTONEPHOIM3M.

Temneparypa xak sKkojorudeckuit Qakrop. JleHcTBuE TeMIEpaTtypsl Ha
opradusmsl. [IOAKMIOTCPMHBIE M TOMOMOTEPMHBIE OPraHU3Mbl. JBPUTEPMHBIE U
CTEHOTEPMHBIC OPTaHU3MBL.

Brnaxuocres kak axonoruueckmnii Qaxrop. TlpucnocoGnenns pactenuii K
nomaepkanuio Boauoro Gamanca. Knaccmdmkaims pacreHumii no OTHOIIECHUIO K
Boa€e. [IpucnocobeHus >KMBOTHBIX K U3MCHEHHIO BOJHOTO PEXKUMA.

Cpeapl o0MTaHHA OpPraHA3MOB. BOJHAA, Ha3EMHO-BO3AYIUHAS, MOYBCHHAM,
riiyOMHHAs  MNOAMOYBCHHASA,  BHYTPHOpPraHW3MeHHas.  Du3UKO-XUMUUECKUE
0COOCHHOCTH cpel oOuTaHus OpraHm3MoB. 1IpucnocoOneHUs OpraHu3MoOB K
*KU3HH B Pa3HbIX CpeAax.

buonoruyeckue putmbl. BHEHKE KW BHyTpeHHHE pHTMBL CyTOUHbIC U
roau4Hbie pyurMbl. [IpucnocoGieHROCTs OPraHM3MOB K CE30HHBIM H3MEHEHINIM
YCIIOBHH JKU3HH.

Kuszuennsie Qopmbr  opranm3moB. [lomsaTe o0 S>kHU3HEHHOH dopme.
XKusnenunie opMBI paCTCHMIA. IEPEBbA, KYCTAPHHUKY, KYCTAPHUYKH, MHOTOJICTHHE



TPaBBl, OJHOJETHHE TpaBsl. JKusHeHHbIC (OPMBl JKMBOTHBIX. TMIPOGHOHTHI,
reoGHOHTH, a3poOLOHTE. OCOOCHHOCTH CTPOCHHA U 00pa3a HKW3HU.

buornyeckue (paKkTOpHL Buaer OHOTHYECKUX B3AIIMO ACC TR
KOHKYPCHIMA, XUIHUYECTBO, CUMOMO3 U ero QopMmsl. Ilapasutusm, koonepaums,
MYTYaJlH3M, KOMMEHCANH3M (KBAPTUPAHTCTBO, HaxaeOHuyecTro). Hetpoduueckue
B3auMOngkcTBUg  (TorMueckue,  (opuueckue,  dabpuueckde).  3HadeHme
OHOTHYSCKAX B3aMMOASHCTBHIL [UIS CYyINCCTBOBAHWSA OPTraHW3MOB B  CPEAE
obutanus. [ IpuHIMI KOHKYPEHTHOI'0 MCKITIOUEHHS.

JdeMoncTpanun

Tabmmusr U cxemur. «Oxonorudeckne ¢axrops», «CBETOBOU CrEKTp,
«JKONOTHYECKHE TPYIIIb AUBOTHBIX [0 OTHOIICHMIO K CBETY», « TEIIOKPOBHBIE
KHBOTHBIE», «XONOJHOKPOBHBIC KUBOTHBIE», «OW3NOMOIMYECKUE aJanTaIHK
KUBOTHBIX», «Cpesbt 0o0MTaHMS OPraHu3MoBY, «BHONOTHYECKME PHTMBLY,
«OKusnenusle  GopMbl  pacrenuiiy, «Ku3HeHHBIE  (QOPMBI  KUBOTHBIXY,
«DKOCHCTEMA LIMPOKOIUCTBEHHOTO JIeca», « IKOCHCTeMa XBOHHOTO Jecay, «Ilenn
oUTaHusY, «Xumanaectpo», «llapaswruamy, «Koskypenmma», «CumOmHo3»,
«KommeHcanuzmy.

OGopymoBanue: repOapuv pacreHU! M JKMBOTHBIX, NPHUCIOCOONEHHBIX K
BIMAHHIO PA3TAYHBIX DKONOTHYECKMX (AaKTopoB, repOapuy CBETOTIOOMBMLIX,
TCHEFOOMBBIX M TCHCBBIHOCIIMBBIX PACTEHUU, CBETOIOOUBLIC, TEHEIFOOUBHIC W
TCHCBBIHOCTIVIBHIE KOMHATHEIC PACTCHUs, replapuul M KOJJIEKLMU TEIUIOIIOOHBEIX,
3UMOCTOHMKHMX, MOPO30YCTORYMBLIX pacTeHMil, qyuela NTUI K 3Bepeil, repOapuu
paCTeHuii, OTHOCALMXCA K TUrpoduraM, kcepoduraM, me30()HTaM, KOMHATHBIE
PACTeHHS NAHHBIX TPYIIL, KOJUICKIMM KUBOTHHIX, OOUTAIONIMX B Pa3HbIX CPE/Iax,
repbapiy W KOANEKIWM DACTeHHH U JKUBOTHBIX, OOJANAIONUX YepTaMH
NPpUCHOCOGICHHOCTH K CE30HHBIM W3MEHCHIIM YCIOBHE JKU3HM, repbapHu H
KOJUIeKIMU PACTCHW H KMBOTHBIX Pa3sNU4HBIX JKH3HEHHBIX (OPM, KOLICKLHN
’KHBOTHBIX, YHaCTBYIOIIHX B Pa3IMIHBIX OHOTUMECKAX B3aMO,ICHCTBIISX.

JlaGoparopuas paGora «BuigeneHHe npucrocoGaeHuil OPraHH3IMOB K
BIIUSHUIO CBETAY.

JlaGoparopuas pabora «BbigBieHME nNpHCTIOCOGACHHH OpPraHu3MoB K
BAMSTHUIO TEMIOCPATYPH».

JIaGoparopnaa palora «AHaTOMHYECKHe OCOGEHHOCTH pAacTeHHit U3
Pa3HLIX MECT OOMTaHUNY .

Tema 8. Dxonorust BHI0B H NOMY. A M

OKOJNOTHYECKUE  XapakTepUCTHKM  monyjsumn.  [lonmyasims  Kak
Ononoruvueckas cucteMa. Posis HEOTHOPOAHOCTH cpebl, (PU3HIECKUX GApLEPOB U
ocobeHHOCTEH 6HONIOruM BHAOE B OPMHUPOBAHUH TIPOCTPAHCTBEHHOM CTPYKTYPhI
nomy/iipi.  OCHOBHBIC TIOKA3arelld  OOMYJISIEH. YMCICHHOCTh, ILIOTHOCTD,



BO3pacTHagd M IIOJ0OBAst CTPYKTYPA, POKAAEMOCTb, IPHUPOCT, TEMH PoOCTa,
CMEPTHOCTb, MUATPALMSL,

DKONOTHYIECKas! CTPYKTypa nonyasiuud. OleHKa YHCASHHOCTH ITOMyNALUH,
JuuaMuka nonynsauuu v €€ peryasnns. BHOTHYeCKHH IoTeHUMaN NONYJsLMH,
MoaenipoBaHue JMHAMUKU DOy IIUHK. KpuBsie pocTa 9HCICHAOCTH Oy AL
Kpusble BbUKUMBaHHWA. Peryjsitds YUCACHHOCTH HNONYILIIHNA: potb (HakrTopos,
3aBMCAINAX M HE 3aBUCANIMX OT IUIOTHOCTH. JKOJOTHYECKUES CTPATerHH BUIOB (I- H
K-crparerum).

IHoustue 00 sKonoruyeckoir nuine Buga. MecroobGuranpe. MHoromMepHas
Mozeb dKosorudeckoil avmm Jbx M. XaruuHcoHa, Pazmepst 3xonormueckoit
Hyuwy. lloTeHUHansHad U peal30BaHAAs HUIIH.

Bun kak cucreMa monyisimil. Apeansl BuaoB. Bumsl v AX KU3HEHHBIE
crpareruy. JKOJIOTHICCKHE IKBUBAICHTEI.

3aKOHOMEPHOCTM TIOBEIECHHA ¥ MHUTpalFiii >KMBOTHBIX. DHMOJIOTHUCCKHE
VHBa3UM 9YXKEPOAHBIX BHJIOB.

JdeMOHCTPALHH

Hoptper: Lx. K. XaruMHCOH.

Tabmuupi ¥ cxeMbl:  «OKOJOTHMECKHE XapPaKTCPHCTMKM  TIOITYIISITHI,
«lIpocTpaHcTBEHHass  CTPYKTypa  DOMyasupu», «BO3pacTHhIE  ITHpaMIIbi
nonyasnun», «CKOpPOCTh  3aceeHWsA  MOBEPXHOCTA  3eMJIM  PasIIHLIMH
opranmsMamin, «Moaens skonorudeckoit uumu Jx. M. XaruiuHcoray.

O06opyaoBadue: repdapiy pacTeHH, KOLIEKIMH KUBOTHBIX.

JlaGoparopnas  pabora «llpucnocoOneHmus ceMaH  pacTeHH# K
PACCEACHUION .

Tema 9. Dxo0orus coobmecTn, IK0I0rAYECKHE CHCTEMbI.

CooOwecTsa opranmsmMoB. buoueHo3 u ero crpykrypa. Csssu Mexay
OpraHu3MaMH B OHOLIEHO3E.

JROCHCTEME KAK OTKpbITas cucreMa (A. Jik Tencnu). OyHKIMOHAIBHBIE
010K OpPraHM3MOB B DKOCHUCTEME: MNPOAYUCHTB, KOHCYMEHTBI, PE€JyLEHTHI.
Tpopuueckue ypopnu. Tpodwudeckue uHermm W cetH. AOUOTHYSCKHE OOKH
axocucTem. [Tousnt u uael B 3K0cKHcTEMax. KpyroBopoT BEIECTB U MOTOK SHEPrHH
B JKOCHCTEME.

OcHoBHBIE  noxazarend  JkocucTeMmel.  bmomacca W mpoaykuus.
DKONOTHYECKHE TTHPaMMJIBI YACE]T, OMOMACCH! U IHCPTHH.

Junamuxa sxocucmem. Kamacmpodpuueckue nepecmpoiixu. Dnyemyayuu.
HarmpagjieHHBIC 32KOHOMEPHEIC CMEHBI COO0WIECTB — cykueccuu. [lepuunnie u
BTOpUMHBIE CYKIECCHM W KX HPHYMHBL AHTPOIIOICHHBIE BO3JIEHCTBHSY Ha
cykneccny. KimamakcHoe coodmecTso. buopasnoobpasue u 11oIHOTa KPyroBOpoTa
BELIECTB — OCHOBA YCTOHUYUBOCTH COODLIECTB.



[lpupoaHbic IKOCHCTEMBL. DKOCUCIMEMb 036D U peK. DKocucmemst Mopedi U
OKEano6. IKOCUCHEMbL MYHOP, 1eCO8, CMenell, NyCMblHb.

AHTPOTIOTE€HHbIC DKOCHCTEMbL. ATPO3KOCHCTEMA. Arpoienos. Pasnnums
MEKLy QHTPOIIOTEHHBIMH H IPHPOIHBIMM JKOCHCTEMAMH.

YpOookocucremsl. OCHOBHBIE KOMIIOHEHTH! ypGoskocucreM. [ opomckas
dropa u dayna. CuyHaHTponM3auHs TOpOACKOH dQayHel. BHomorHdYecKoe W
XO39ACTBEHHOE 3HAHUCHUE arpPO3KOCUCTEM H YPOOIKOCHCTEM.

3akoHOMEPHOCTH (GOPMHUPOBAHKA OCHOBHBIX B3aUMOACHCTBHIT OPraHU3MOB B
3KOCUCTeMaX. Postb kackadnozo sghgpexma u 8UOOG-30UPUKAMOPO8 (KIIOUEEHIX
8U008) & Pynxyuonuposanuy xocucmenm. T1epeHOC SHEPIUM M BEIIECTB MEXKIY
CMEIKHBIMH 3KOCHCTEMaMy. Y CTOMYHUBOCTh OPraHi3MOB, NOMYISIMN U IKOCHCTEM
B YCIIOBHSX €CTCCTBEHHbIX U aHTPOTIOTEHHBIX BO3AEHCTBHIA.

Mexanuzmel 8030eticmaust 3G2PA3HEHUN  PA3HBIX Munoe Ha
CYDOP2AHUSMERHOM, OPSAHUSMEHHOM, NONYIAYUOHHOM U SKOCUCMEMHOM YDOGHSX,
OCHO8bI  3KONO2UYECKO20 — HOPMUPDOBAHUS  GHMPONOLEHHO20  8030€lCMEUS.
MeTtoaomn0rus MOHHTOPHHI'@ €CTECTBEHHBIX M aHTPOIIOTEHHbIX JKOCHCTEM.

JemoncTpauun
[Moprper: A. JIx. Tencmm.
Tabmmpt u CXeMbi: «Ctpykrypa  OWomeHo3a»,  «DKocucrema

IIMPOKOTHCTBEHHOTO J1IECa», « JKOCHCTEMA XBOMHOro jecay, « OyHKIMOHAIBHbIE
rPYINIbl OPTraHH3MOB B JKOCHCTEME», «KPYTOBOPOT BEIECTB B 3KOCHCTEMEN,
«llemu muTanmns (nacTOMIIHAS, ACTPUTHAN)), «DKONOTHIECCKAS NUPAMUIA THCEND,
«3Jxoj0THYECKAs nUpaMHaa GuoMaccesn», «OKOJIOrHYecKas MUPAMUAA YHEPIUM»,
«(O6pazopanue Gonorar, «llepBuunas cykueccHsn», «BOCCTaHOBIEHHE neca Mocie
HOXKapa», «IKOCHCTEMA 03epa», «ATPOLEHO3», «KpyroBopoT BEHIECTB H HOTOK
IHCPIUH B arpouieHoszey», «lIpumepsl ypOoskocucTem»,

O6opynosanue: repbapHu pacTeHu, KOTEKIUH HACEKOMBIX, Yy4ena NTHI H
3BEpeH, repOapur KyabTyPHBIX H AHKOPACTYUINX PACTEHHH, AKBAPUYM KaK MOIETH
IKOCHCTEMBI.

Hpaxkraueckan pabora «Msyuenne n onucanue ypOOIKOCHCTEMED .

JlaGopaTopnas pabdora «/3ydenue pazHOOOPA3UA MENKHX IIOYBEHHBIX
UICHHCTOHOTMX B PA3HBIX KOCHCTEMAX)».

Jxekypenst « JKCKYPCHS B TUNUMHBIT GHoreoueHos (B XyGpasy, Gepesrik,
CAbHYK, Ha CYXO0J/IbHAIN WIN NOUMEHHbI JIYT, 03€po, 0010T0)».

IKCKYpeHs «OKCKypcHA B arpo3KOCHCTeMy (HA MOJIE JUIM B TEILUIMUYHOE
XO3AMCTBO }».

Tema 10. buocdepa — rinodalLHAR IKOCHCTEMA

buocpepa — obmennanerapras obonouxa 3eMid, € CYIUECTBYET HIM
CYILSCTBOBANA XHU3Hb. PaspuTre nipencTasneni o 6nocdepe B Tpyaax . 3occa.



Yuenue B. Y. Bepaaackoro o 6uocepe. Obmactn Guocdepst n e€ cocras. Xusoe
BEMIECTBO OUOCKEPRT ¥ €T (DY HKIIMM.

3aKOHOMEPHOCTH CymecTBOBaHMA Onocdepnl. OcobernHocTH Grocdepsl Kak
r7100anbHON 3KOCHCTEMBI. JIuHaMu4ecKoe paBHoBecHe B Ouochepe. Kpyrosoporsl
BELICCTB ¥ OHOTeOXHUMUHUECKHS KB (YIaeposa, a3ora). PurMudrocTs aBieHuil
B Omocdepe.

3onanbgocth Ouocdepnl. llonstue o Guome. OcCHOBHBIE GHOMBI CYIIH:
TYHApPA, XBOHHbIE JIECa, CMELHIAHHBIE U HIMPOKOJUCTBEHHEIE JIEC, CTElIH, CABAHHBL,
AYCTHIHH, TPOIRMMCCKHE JIECA, BEICOKOrophs. KimMar, pacTMTEIbHBIN H XUBOTHRIN
MHp OUOMOB CYIITHL

CrpykTypa ¥ QyHKIMS HUBBIX CHCTEM, OIICHKA HX PECYPCHOTO NOTEHLMANA U
Oouocdepsbx GyHKIDA.

HeMoHCTpAHH

Toprpersr: B. Y. Bepuanckmii, 3. 3ioce.

Tabmmist ¥ cxemsi: «I'eocdepnl 3emmm», «KpyroBopor a3oTa B mpHpoE»,
«Kpyrosopot yraeposa B Ipupoie», «KpyroBopor xuciopoaa B TpHpOAE»,
«Kpyroropor BoApl B HpHpoie», «OCHOBHBIE OHOMB cyum», «KimMaTuueckue
nosica 3emnm», «TyRapa», «Taliray, «CMmewmanusii gec», «IIupokonncTBEHHBHH
necy, «Crenpy, «CaBannay, «[Tycrersy, « Tpotmgecknii necy.

O6opynoBanme: repOapui pacTeHHHN Pa3HEIX GHOMOB, XOJUICKLIH HKHBOTHBIX.

Tema 11. YenoBexk u okpyxaomasn cpexa

OKOJOTHYECKME KPH3MCHl W HX TNpydHMHL. Bo3melcrBue uenoBeka Ha
Onochepy. 3arpssuenue BosgymmHoH cpexst. OxpaHa BO3AyXa. 3arpa3HcHUS
BopHOH cpempl.  OxpaHa BOAHBIX pecypcoB. Paspymienaue nowssl. Oxpasa
[IOYBEHHEIX pecypcos. Fi3MeHenue kirnmara.

AHTPOIIOTEHHOE BO3ACHCTBHE HA PACTUTEIBHBIN H ®UBOTHBIH Mup. Oxpana
PACTUTCABHOTO W KUBOTHOTO Mupa. OCHOBHBIE TPWHIMITHL OXPAHBI TPHPOIbL.
Kpacupie kmMrn. Oco6o oxpaHseMnie npupomasie Tteppuropua  (OOIIT).
borann4eckue cajsl ¥ 300JI0THHECKUE TTAPKH.

OcroBHBIE HPUHIMNGL YCTONUUBOIO PA3BUTHA YCI0BETECTBA M IIPUPOLL.
PanyonansHoe  NPUPOAOMONL3OBAMHE M COXpaHeHWe  OUOIOTMYECKOro
pasHooOpazus Jemmu. OOme 3aKOHOMEPHOCTH FAOOANBHBIX IKOIOTHYECKHX
xpu3uCoB. OCOOEHHOCTH COBPEMEHHOTO KPH3NCA W €I0 BEPOSTHBIE TOCTCACTBHAL

Pa3BuTiie METOACB MOHHMTOPDHHIZ Pa3BUTHA ONACHBIX TEXHOTEHHbIX
nuporneccoB. Cucmemnvie uccre008anusi nepexodd K pecypcocbepesaiowyesi u
KOHKYPeHMOCNOCOOrOt anepeemure. buonozudeckoe pasnoobpasue u buopecypcei.
Hayuonanvnvie ungopmayuonnvie cucmemvr, obecneyusaiomue oocmyn K
UHpOpMayUY MO COCMOAHUI0 OMOeNbHbIX U008 u  sKocucmem. (OCHOGb



IKOpeabUunumayuyu sKocucmem u cnocobo8 60ppbbl ¢  OUONOBPEICOCHUSMU.
Pexoncmpyrxyua Mopcekux i HO3eMHLIX IKOCUCHEM.

HemMoncrpaunu

Tabmausr #H  cxembl:  «3arpsasHenue  arMoceph»y, «3arpssHenye
rajpocdepo», «3arpssHende nousb», «llapuuxosnit  dddexr», «Ocobo
OXpaHseMble IPUPOJHLIE TEPPUTOPHID, « MOAeH yIIpaRaseMoro MUPay.
ObGopynosanne: dororpadun OXpaHAEMbIX PACTEHHI M KUBOTHBIX KpacHoit
kuury Poccniickoi ®enepauny, KpacHol KHUTH perroHa.



ILTAHHPYEMbIE PE3YJILTATBI OCBOEHUSI TPOI'PAMMUBI 11O
BHOJOI'HN HA YPOBHE CPEJHEI'O OBIINEI'O OBPA3OBAHUSA

JIMMHOCTHBLIE PE3YJIBTATHI

®I'OC COO ycranaBmmBaeT TpeOOBaHMS K PE3YIIBTATAM  OCBOCHHS
o0yJaroluMKCA NporpaMM  cpelHero obmero o6pa3oBaHUs:  JIHUHOCTHEIE,
METAUPEAMETHBIE U NPE/IMETHBIC.

B cTpykType IMIHOCTHBIX PE3YJLTATOB OCBOCHUS MPOrPAMMEI [0 GHOIOTHY
BbI/ICICHB! CICAYIONIHME COCTABILTOINHUE. OCO3HAHUE O0YYAOIMMUCS POCCHHCKO
TPAKIAHCKOM MICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOATEILHOCTH
H  CAMOONPEAENEHUIO, Haruuue Mmomugayuy K OOYUCHHMIO OMOJOrHM,
yerenanpaeiennoe passumue BHYTPEHHHX yOOKISHHH ITHYHOCTH HAa OCHOBE
KIOYEBBX LEHHOCTEH W MCTOPMUCCKUX TpagulMii pa3euTHa OHOJOTHYECKOIo
3HAHUSA, 2OMOSHOCMb U CROCOOHOCMB O0YHAIOINXCA PYKOBOACTBOBATLCA B CBOEH
JEATCTBbHOCTH  TIEHHOCTHO-CMbICIOBBIMY  YCTAHOBKAMH, MPUCYIHEME CHCTEME
OMOJIOTMYECKOTO  O0pasoBaHWA, HAIUYUE  NPABOCOIHAHUA  IKOJOTMMECKOH
KYIbTYPBL, CROCOOHOCHY CIMAGUMb LENU N CTPOUTH JKU3HEHHBIC TUIAHBHI.

JIMIHOCTHEIE PE3yALTATEL OCBOCHHSA ITPOrPaMMbi 10 OMONIOTHH JOCTHTAIOTCS
B ¢AUHCTBE y4eOHOM M BOCIMTATENBHON ACATCIBHOCTH B COOTBETCTBMM €
TPATHUHOHHBIMH POCCHICKMMHY COLIMOKYIbTYPHBIMY, UCTOPUMECKUMH 1 Ty XOBHO-
HPABCTBCHHLIMH [ICHHOCTAMH, IPUHATBIMU B OOIIECTBE TPABHIAMH W HOPMaMmu
NOBCJACHHAA M CNOCOOCTBYIOT MpOLECccaM CaMOIMO3HAHME, CaMOBOCIIMTAHHMA H
CaMOpPa3sBUTHA, DPasBUTHS BHYTPCHHEH II03MLIMM JHYHOCTH, I[IATPHOTH3IMA U
YBAKCHHUA K 3aKOHY H IPABOIIOPSIKY, YCJOBEKY TPYAA U CTapilieMy HOKOJCHHUIO,
B3aUMHOI0 YBAXCHUA, OCPEKHOr0 OTHONICHUS K KYJILTYPHOMY HACIEAMI0 U
TPaIUIAAM MHOTOHAIIMOHANBLHOIO Hapoma Poccuiickoit Denepanyu, npupoac u
OKpyKarotien cpene.

JlauynoctTHsle pesyabTarel  ocBoeHHst yuebnoro mpemmera «Buonorus»
JOJDKHBI OTPKaTh FOTOBHOCTD M CTIOCOOHOCTE 00yHAIONIMXCS PYKOBOACTBOBATHCA
COPMUPOBAHHON BHYTPEHHEH TO3MIIHEH NMYHOCTH, CHCTEMOM IEHHOCTHBIX
OPMCHTALIMIA, NO3WTHUBHBIX  BHYTPEHHUX  yOOKICHHUH, COOTBETCTIBYIOIIMX
TPaOVIMOHHBIM IIEHHOCTSM POCCUHUCKOr0 OOINECTBA, PACIIMPEHUE MKHIHEHHOTO
OIIBITA M OIbITa JACATEILHOCTH B NPOLECCE PEATH3allid OCHOBHBIX HAITPABIICHUH
BOCNHUTATCIIBHON ACSTENBHOCTH, B TOM YUCHAE B 9acTH:

1) rpasKXaHCKOro BOCIIHTAHMA

CPOPMHAPOBAHHOCTE I'PANKAAHCKON HO3UIUU O0YHAIOIETOCH KaK aKTUBHOTO 1
OTBETCTBEHHOI0 YICHA POCCHICKOTO 00IEecTRa,

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX MpaB U OOA3aHHOCTEH, YBakCHHE
3aK0Ha U IPaBOIIOPAIKA;



FOTOBHOCTh K COBMECTHOI TBOPYECKOH JIeATENBHOCTH TIpU CO3JaHUU
y4eOHBIX TIPOEKTOB, PEOICHUH Y4YeOHBIX W IIO3HABATE/IbHBIX 3a1ad4, BBIFOJIHEHHH
OHOJIOrTHECKHX IKCTIEPUMEHTOB;

CIIOCOOHOCTE:  ONPEJENATE COOCTBCHHYX TIO3MIIMI0 TI0 OTHOIICHHIO K
ABJIEHUSAM COBPEMCHHOH MHM3HU N OOBACHATD €€;

yMEHHE€ YYMTHIBATh B CBOUX JCHCTBHSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOAEH ¢ pasHeIMU YOSKACHUAMH, KyABTYPHBIMY IECHHOCTAMU U
COLIMATbHBIM [0JIQXKEHUEM;

rOTOBHOCTh K COTPYJHHYECTRY B IIPOIECCE COBMECTHOTO BBITIOJIHEHHS
yueOHBIX, HO3HABATCHBHMX W HCCACHOBATENbCKUX 3ajad, YBOKUTEIbHOTO
OTHOWIEHUS K MHEHHUIO OIMOHCHTOB NpH OOCYXKICHUH CIOPHBIX BOTIPOCOB
OMOAOTHIECKOTO CONACPYKAHNS,

FOTOBHOCTH K FYMAHUTAPHOH U BOTOHTEPCKOI AEATCABHOCTH,

2) DATPHOTHYECKOr0 BOCNHTAHMUSA:

c(hOpMHPOBAHHOCTH POCCHIMCKOM PaKAAHCKOM HACHTHYHOCTH,
MaTPUOTU3MA, YBOKCHWS K CBOEMY HApody, YyBCTBA OTBETCTBEHHOCTH IIEpEX
PoaunHoi, ropaocTty 3a CBOil Kkpaif, cBol0 PojguHy, CBOH SI3BIK M KYJBTYPY,
TIPOHLIOE ¥ HACTOAILIEE MHOMOHAMOHAIILHOrO Hapoa Poccuu,

LICHHOCTHOC OTHOUICHUE K [IPUPOAHOMY HACHEANIO U NAMATHUKAM IPHPOJIBI,
pocTIKeHHAM Poccuu B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYIE;

crocoOHOCTh OLICHHBATh BKJIAA POCCHHCKHAX VHEHBIX B CTAHOBJCHHE H
pasBuTue OUONOTHH, TNMOHVMMAHMS 3HAYCHMS OMONOTMK B NO3HAHWK 3aKOHOB
TIPHPOABI, B XKU3HU HEJIOBEKA K COBPEMEHHOrO 00IIECTRA;

ugeinas yoeKIEHHOCTb, MOTOBHOCTh K CHYXKCHHIO H 3ammure (UTedecTBa,
OTBETCTBEHHOCTSH 34 €0 Cy/160Y;

3) AYX0BHO-HPABCTBEHHOI0 BOCHHTAHMUS

OCO3HAHNE JYXOBHbIX [IEHHOCTEH pocculickoro Hapoaa;

COPpMUPOBAHHOCTE HPABCTBEHHOIO CO3HAHMS, ITMYECKOTO TOBEACHMS,

CnocOOHOCTh OLICHUBATHL CUTYALMIO W IPHUHHMATh OCO3HAHHBIC PECHICHUS,
OPUEHTHUPYACH H& MOPAJILHO-HPABCTBEHHBIE HOPMbI Y 1IEHHOCTH;

OCO3HAHHE JHTHOIO BKIIaAa B MOCTPOCHHE YCTOHYMBOTO Oy AyILEro;

OTBETCTBCHHOE OTHOLICHKUE K CBOMM POIHTENAM, CO3JAHHIO CEMBH HA OCHOBE
OCO3HAHHOTO [PHHATHA LEHHOCTEH CEMEHHOM XM3HM B COOTBETCTBUH C
TPaULUIMU HapoaoB Poccun,

4) 3¢CTeTHYECKOro BOCIIUTAHHSA:

FCTETHYECKOE OTHOLIEHHE K MUPY, BKIIOHAS 3CTeTUKy ObITa, HAy4HOro
TEXHUIECKOTQ TBOPIECTBRA, CTIOPTA, TPYAa, OOIMICCTRCHHBIX OTHOIICHHIH,

IIOHMMAaHWE SMOLIOHAIABHOI'O BO3ACHCTBHA YKUBOH HpHAPOJIM H e€ IIEHHOCTH,



TOTOBHOCTh K CaMOBHIP@XKCHHIO B Pa3sHBIX BWIAX HMCKYCCTBA, CTPEMICHHE
TIPOSIBJISTH KAYECTBA TBOPUECKOM IMUHOCTH,

5) ¢Pu3udeckoro BocnuTaHNA, GOPMHPOBAHHA KYJLTYPEI 3J0POBbS H
IMOIMHOHATILROIO 0JIaronoayuns:

NMOHHUMAHUE W peaIM3al|si 3J0poBOoro M 0Oe30facHoro olpaza >KH3HH
(370poBOE  IMTaHUE, COOMIONCHWE THUIHCHWMCCKHUX IIPABWI W HOPM,
cOaTaHCHPOBAHHAIA PEKUM  3aHATHIAE M OTABIXA, perynspHas (uznyeckas
aKTUBHOCTb), O€PEXHOTO, OTBETCTBEHHOTO H KOMIICTEHTHOFO OTHOIIEHMA K
COOCTBEHHOMY (JM3MUCCKOMY U TICHXU4YCCKOMY 3I0POBEBIO;

NOHUMdHHE HEHHOCTH T[PaBWl HHAWBHAYAIBHOIO M  KOJUIEKTHBHOTO
0€3011acHOrO MMOBCACHNS B CHTYALMAX, YTPOKAIOIIUX 3A0POBEIO H XKU3HH JIOIEH;

OCO3HAHHE TOCTECTBHI M HEHPUATHA BPEAHBIX TPHBEIYEK (YIIOTpeGrneHHs
AJKOr0J1s1, HAPKOTUKOB, KYPEHHS),

6) TpyaOBOro BOCIIHTAHHN:

FOTOBHOCTH K TPYIly, OCO3HaHME LICHHOCTH MacTepCTRa, TPy Aomodue;

TOTOBHOCTE K aKTHBHOH JCATCIHLHOCTH TEXHOIOFHICCKONH W CcOLManbHOM
HanPaRJCHHOCTH, CHOCOOHOCTh UHMIIMUPOBATD, IIRHUPOBATE U CAMOCTOSTELHO
BBINIOJIHATH TAKYIO JESTEJIBHOCTD,

PHTEPEC K PasAvuHbiM chepaM MpodiecCUOHASHON ACATSIBHOCTH, YMEHUE
coBepilaTh OCO3HAHHbIA BBHIOOp OyAymIeH IpogeccHH M PEaTH30BHIBATH
COOCTBCHHDBIC KU3HCHHBIE TLUIAHBL,

rOTOBHOCTh ¥ <CIIOCOOHOCTH K 0Opa3oBasHid M caMOO0Opa3sOBaHWIO Ha
OPOTHKCHUN BCEH KU3HH,

7} IKOJOTHUECKOTO BOCIUTAHHA:

IKOJNIOTHUECKM 1LeN1¢Co00pasHOe OTHOIIEHHE K NPUPOJE KaK HCTOMHUKY
>KM3HH Ha 3eMJie, OCHOBE €€ CYMICCTBOBAHUS;

TOBBILICHUE YPOBHA DKOJNOTWYECKON KyIbTYphl: MpUOOpETEHNE OMNbITA
IUTAHHPOBAHKS  TIOCTYIIKOB W OLUEHKM HX BO3MOXKHBIX [MOCHCACTBHE s
OKpYXawoIuei cpeipl;

O0CO3HAHME ITOOANBbHOTO XapakTepa JKOJOTHICCKHX IpolieM M NyTed KX
PCIICHUS;

cNoco0HOCTE  MCTIOB30BaTh Npuo0petacMbie npu  u3yueHun OWOA0rHu
3HaHHS MU YMCHHA TpHU peleHuH npodreM, CBA3AHHMX ¢ pPAUMOHAIGHBIM
OPHPOJIONOIR30BaHMEeM  (COOMIOACHHUE  MPaBMyl  TOBCACHUS B OPUPOAE,
HANPaBJICHHBIX HA COXPAHEGHUE PABHOBECUSA B 3KOCUCTEMAaxX, OXpaHY BHUIOB,
KocucTeM, Onocdepsl);

aKTHBHOE HCOPUATHE ACHCTBHH, NPHHOCAUMX BpEH  OKpPYXaromieH
MpHpOAHO# Ccpede, YMEHHE MPOrHO3UPOBarh HEONaroNpHATHLIC 3KOJIOTHYECKUE
NMOCICACTBHSA MPSANPHHUMACMBIX ACHCTBHIT U IIPEAOTBpALIATH HX,;



HATMYHE PA3BUTOTO IKOJIOTMHECKON0 MBIIMUICHUS, YKOJOTHIECKOM KYIbTYPBbl,
OfIBITa JEATEIIBHOCTH IKOJOTUYECKOMI HATIPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATLCA MMM B ITO3HABATEIBHONH, KOMMYHUKATHBHON U COLIMAILHOM
MIPAKTHAKE, FOTOBHOCTH K YYACTHIO B NIPAKTHYIECKOH AEATEIHHOCTH 3KOJIOTHYECKOM
HANPaBIECHHOCTH;

8) 1leHHOCTH HAYYHOI0 NO3HAHHA®

Cc(POPMUPOBAHHOCTE MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO PA3BUTHA HayKU W OOIIECTBCHHOH IPAKTHKM, OCHOBAHHOIQ HA OHAJIOTE
KYJABTYD, CHOCOOCTBYIONIETO OCO3HAHHUIO CBOCIO MECTA B TIOJIMKYABTYPHOM MHDE;

COBEPILCHCTBOBAHME S3BIKOBOM W YHATATENBCKOH KYIBTYPBI KaK CpeacCTBa
B3aHMOJEHCTBHS MEXAY JIOALMY ¥ IO3HAHMA MHPa;

NOHBMAaHHE crenu(ukn OWonoruM Kak HayKH, OCO3HAHMA €€ poju B
(GOpMHUPOBAHUH PALMOHAIBHOTO HAYYHOr0 MBIUIJICHUS, CO3IaHUU LEIOCTHOIO
[IPEJICTaBIEHUST 00 OKPYKAOMIEM MHPE KAK O €IWHCTBE IIPHPOIBI, HEI0BEKA M
o0mecTra, B MO3HAHMM HPUPOJHBLIX 3AKOHOMEPHOCTEH W pemeHnu mpodaem
COXpaHEHUA IPUPOJHOTO PABHOBECHS,

yOSKIEHHOCTD B 3HAYMMOCTY OMOJIOTHM ANS COBPEMEHHOH UMBUIH3ALYIH.
obecrieyeHHss HOBOIMO YPOBHS DPasBUTHA MEIUIIHHBI, CO3ZAHHUE IEPCIEKTHBHBIX
OMOTEXHOTOrHMI, CNOCOOHBIX  pellaTs  PEeCypcHbie  TPOONEMBI  Pa3BUTHA
YeJIOBEUESCTRA, MOMCKA NyTEl BBIX0A U3 IO0ANLHBIX IKONOMMYECKUX NPodIeM M
ofecieueHnss nepexojda K  YCTOMYMBOMY  PasBUTHIO, paLAOHAIbHOMY
WCIIONB30BAHMIO TIPHPOAHBIX PECYPCOB H (OPMHPOBAHHIO HOBBIX CTAHJapTOB
HKHU3HH,

3AMHTEPECOBAHHOCTE B [IOJMYUCHUU OHOJOTHYCCKMX 3HAaHUH B LETEX
OOBBILCHUS O0INEH  KyJAsTYpbl, €CTECTBEHHO-HAYUHOM TIPaMOTHOCTH, Kak
COCTaBHOI 9acTH ()YHKUHOHATBHON IPaMOTHOCTH OO0YHAOMUXCH, PopMupyemoit
PYU U3YIECHUN OHOJIOTHH,

UOHUMaHKE CYUTHOCTH METO/I0B NO3HAHINA, UCIOABIVEMBIX B ¢CTECTBEHHBIX
HayxaX, CMOCOOHOCTH HCIIOAB30BATh TOTy4YacMble 3HAHHMA I &HATH3a U
OOBACHCHUS ABACHUI OKPYXKAIOINETO MUPA U MPOUCXOAMIMX B HEM HIMECHCHUIA,
YMEHHE AeNaTh OOOCHOBAHHBIC 3aKTIOMEHUS HA OCHOBE HAy4YHbiX (JakTOB
AMEIOLMIUACSH JaHHBIX C LEHbIO NONIYHEHMS JOCTOBEPHBIX BHIBOAOE,

COCOOHOCTh CAMOCTOSITENBHO HCIIONB30BATh OHONOTHMYECKHE 3HAHUA LIS
peleHus NpodIeM B peaibHBIX KU3HEHHBIX CUTYalUAX;

OCO3HAHKE LEHHOCTH HAY4HOH ACATENBHOCTH, TOTOBHOCTbH OCYILECTBIISATH
TIPOSKTHYH U HCCIICI0BATEIBCKYI0 ACATEIbHOCTD HHAHMBHUAYAIBHO U B IPYIIIE,

TOTOBHOCTE H  CHOCOOHOCTH K HENpepHBHOMY  00pa3oBaHio M
caMo00pa3sOBaHMIO, K AKTMBHOMY MOJYYECHHI) HOBbIX 3Hawui no Ouonormm B
COOTBETCTRBHH C KHUZHCHHBIMY NOTPEOHOCTAME.



METAHPEIMETHBIE PE3YJAbBTATDI

MeranpeaMeTHBIE Pe3yNsTaThl OCBOEHHA yueOHOro Inpeamera «bHOAOIUsm»
BK/IOYAIOT: 3HAYUMEIE U1 (OPMHUPOBEHMS MHPOBO3ZPEHHS O0yqaromuxcs
MEXAMCLNILINHAPHbIE (MEKIIpeIMETHBIC) O0UICHaY Hbie NOHATHS, OTPAKAFOIIHE
LENOCTHOCT, HAyYHOM KapTMHBI MUpa M cleluUKy METOHOB IO3HAHMS,
YCIIOB3YEMBIX B €CTECTBCHHBIX HayKaX (BEIICCTBO, JHEPTHA, ABJICHUE, IPOLECC,
CUCTEMa, Hay4yHblIH (PaKT, NPUHIMIIL, TWIIOTE3d, 3aKOHOMEPHOCTD, 3aKOH, TEOpHA,
uccneoBanMe,  HaOMOJEHUWE,  M3IMEpEHue, OKCIEPHMEHT W ApYrHe);
yuuBepcanpHple  yueOHBle JeHCTBHSL (TIO3HABATENBHBIC, KOMMYHMKaTHBHEIE,

peryIsiTUBHBIE), ofecnieynBaroime ¢opMHUpOBaHHE (pYHKUIHMOHATBHO
rPAMOTHOCTH M COLMANLHON KOMIETEHUME OOYyHalOmHMXCH, CIOCOOHOCTH
o0y4arommuxcs UCTIOJIL30BATh OCBOCHHBIE MEX U CIHILIMHAPHEIE,

MHPOBO33PCHUCCKME 3HAaHMS M YHHBEpcalbHbie yuebuble JeiicTBHS B
MO3HABATENBHOM U COLUAILHON MPaKTHKE.

B pesynprare u3yuemms OHOJOTHH HZ YPOBHE cpefHerc oOIero
oOpazopanus y oOyuaiotierocs OyAyT CQOPMHPOBAHBI  IO3HABATE/ILHBIC
YHMBEPCANBHBIC YUCOHBIC IEHCTBUS, KOMMYHIKATHBHEIC YHUBEPCAIBHBIE YUeOHble
NENCTBUS, PEryISTHBHBIE YHHUBECPCAIsHBIE YyueOHhie MAEHCTBUA, COBMECTHAsA
JEATERBHOCTD.

MeranpeAMeTHBIE PE3YJIbTaTbl OCBOCHUS NPOrpaMMBl CpPeOHErCe O0mIero
ofpa3osaHus JIOHKHBL OTPAKATD:

OBnagenne YHABEPCAILHBIMH Y49eOHbIMH MO3HABATEIbLHLIMH
AcHCTBHAMA:

1) 6a3oBble JOTHUYECKHE RelicTBRA:

CaMOCTOATENBHO  (JOPMYIHMPOBATHL W AKTYAIM3UPOBAaTL  MpolieMy,
paccMarpuBarh €€ BCECTOPOHHE,

KCIIONIB30BATh TPH OCBOCHUM 3HAHWHA TPUEMBI JHOTHHMECKOTO MBILICHUS
(ananM3a, cUHTE3a, CpaBHEeHHS, Kiaccuuraumm, 06001eHNa), paCKPBIBATh CMBICH
OHOMOrHYECKHX ITOHATHIE (BHIACTST, UX XAPAKTCPHbLIE TIPU3HAKH, YCTAHABJIMBATH
CBS3H ¢ APYTUMM OHATHAMH),

ONpee/siih HEJi [ACHTEIbHOCTH, 3a/aBas [4pAMEIPbi U KPUTEPUU WX
JOCTHKEHHSA, COOTHOCHUTD PE3YIbTAThl ACITEABHOCTH ¢ IIOCTABICHHBIMH HE LM,

HCIO/L30BATh OHOMOTHYECKUE MOHATHS A8 00biCHEeHH (PaKTOB U ABJICHUM
AKUBOHN NPUPOIEL;

CIPpOMTH JIOTHHECKNC pPACCYKACHUSA (MHIYKTUBHBIEC, MHCAYKTUBHLIE, II0
AHAJIOTHX), BLUIBIATH 3aKOHOMEPHOCTM W HPOTHBOPEUMS B pPacCMaTpHBAaeMBIX
SABICHIAX, (bopmynnponaTb BbIBOJALI H 3aKITFOYICHHMS,

NPUMEHSATh  CXEMHO-MOJCHbHbIE  CpeACTBA Ui TIPSACTABJICHMS
CYHICCTBECHHBIX CBA3CH W OTHOLICHHH B M3Y4YaeMbiX OHOMOrndeCKux ofbeKrax, a



TAKOKe  MPOTHUBOPEYMI  PasHOr0  POAQ,  BBUSBACHHBIX B Pa3iUUHBIX
UHDOPMAITHOHHBIX HCTOYHUKAX

paspabaThlBaTh IUTaH PEHNICHMS NPOONeMBI ¢ VHETOM aHAIM3a MMEIOLIUXCS
MaTepHAIbHbIX U HEMATEPUAILHBIX PECYPCOB;

BHOCUTh KOPPEKTHBB! B JEATEABHOCTD, OUCHUBATL COOTBETCTBHE PE3YARTATOB
LE€JIAM, OLICHUBATEL PUCKH TIOCACACTBUI AEATCABHOCTH;

KOOPAUHUPOBATH W BBIIONHATE paGoTy B YCIOBHUAX  PealbHOrO,
BUPTYANBHOI0 U KOMOHHHPOBAHHOTO B3auUMOICHCTBHA,

pa3BUBaTh KPEaTHBHOE MBILUICHHUE IIPH PEILICHUH KHU3HEHHBIX NPOOGIIEM.

2) 6a30Bbie HCCACAOBATEILCKHE AeiicTBHA:

BJIQJCTh HABBIKAMU YUCOHO-MCCIEN0BATEILCKOM U IPOCKTHOM ACATEILHOCTH,
HAaBBIKAMH  paspelieHus  1mpobiieM, CHocOoOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOAOB PELIEHUs OPAKTHICCKHX 3a/1a4, MPUMEHECHHIO
Pa3IAYHbIX METOAOB TTO3HAHUA,

UCMOMB30BATh DPA3JMYHLIC BHAB JCATENPHOCTH MO TOMYYEHHIO HOBOTO
3HAHUSA, €r0 WHTEPHpEeTANUM, HPeoOPa3OBaHMI0O W APUMCHCHHWIO B yUYEOHbIX
CHTYaLIX, B TOM YKCIIE NPH CO3RAHMH YIeOHbIX U COLHANBHBIX POEKTOR;

(opMEPOBATE HAYYHDbIN TUN MBILUICHNSA, BAAJICTh HAYYHOM TEPMHHOIOIUEH,
KIIFOYEBBIMH [IOHSTHAMM W METOZAMM,

CTaBUTh M (OPMYJIUpPOBATH COOCTBEHHBIC 3a0a4d B 00pa3oBaTenbHOH
NEATENLHOCTH U KU3HEHHBIX CHUTYAilHAX;

BBIABIATH IMPUYMHHO-CICACTBCHHBIE CBA3M W aKTYATM3HPOBATHL 3anauy,
BBUIBUIATh TUIOTE3Y €€ pELIEHUsA, HAXOAWTb ApTYMEHTHI Ui JOKa3arejibCersa
CBOMX YTBEPXACHMH, 3a4aBaTh 1IAPAMETPAI U KPUITEPHH PEILEHHUS;

aHAM3UPOBATE I[IOJNYYEHHBIE B XOAC peEHICHUsA 3a4ayd  pPE3YIbTarhl,
KPUTUYCCKH OLICHHBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATE M3MEHEHHE B HOBBIX
YCJIOBHSIX,

JAABaTh OLICHKY HOBBIM CHIYALIMAM, OLEHUBATH MPUOGPETEHHBINR OIIBIT,

OCYILIECTRIIATE UCHCHAIPAB/ICHHbIH TOUCK TIepeHoca CPEeACTB U CIIoCo00B
JCUCTBHA B IPOPECCHOHATBHYIO CPEAaY; |

YMEThb IIEPEHOCHTH 3HAHWS B ITO3HABATENBHYI0 W NPAKTHYECKYIO o0jnactu
KUIHEACATENbHOCTH,

YMETh MHTEIPUPOBATH 3HAHUS M3 Pa3HbIX MPEIAMETHBIX 00NacTeii;

BBIABUIaTh HOBBIC WACH, IPEIJIararb OPHTUHANBHBIE MOAXO/bl U PEHICHH,
CTaBHTL NPOOIEME! U 335a49H, JOIY CKAIOIMUE AjIbTCPHATHBHBIE PEIICHUS.

3) pabora ¢ uadopranueii:

OPUECHTHPOBATRLCH B pasIMYHLIX HCTOYHUKAX HHPOpManmu (TeKcTe yaeOHOTro
nocodus, Hay4HO-NIONYIAPHOM naMTEparype, OHONOIMYECKUX CJIOBAPAX M
CHpaBOYHHKAX, KOMITBIOTEPHBIX 0a3aX AaHHbiX, B VIHTepHeTe), aHAAM3MpoOBaThH



UH(GOPMALIHIO Pa3IHYHBIX BHJIOB K GOPM NIPEACTABICHIMS, KPUTHIECKH OICHNBATD
€€ NOCTOBEPHOCTh W HCTIPOTHBOPEUUBOCTD);

(GopMyIHPOBaTh 3arpocsl M NPAMEHATH PA3IUYHEIE METOIBI IIPH ITOUCKE W
oT0ope OMONOrHIeCKoi MH(pOpMaliY, HeOOXOOUMOH AT BHIMOTHEHUS YYeOHEBIX
3a]1a4,

pHOOpeTars ONBIT MCIONB30BaHMst HMHOOPMALHOHHO-KOMMY HMKATHBHBIX
TEXHOJIOTHH, COBEPINECHCTBOBATE KYJIBTYPY aKTHBHOTIO MCIIONB30BAHKA PA3IMUYHbBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpPATh  ONTHMAIBHYI0  QOPMY  IIPEACTABICHUS
Ouonoruveckoi MHGOpPMaMH (CXeMbl, rpaQyKy, JHArpamMMbl, TaOIHIE], PUCYHKI
H Ipyroe);

HCIONB30BaTh HAy4HBIH A3BIK B Kavecrse CpeAcTBa mpu  padore ¢
Ouonoruveckoi MHBOpMaLVell: DPUMEHSATh XHMHYECKde, (QUBUYecKHE H
MATEMaTHYECKUE 3HAKM M CHMBOJIBL, (opmynnl, abOpeBHarypy, HOMEHKIATYPY,
UCTIONB30BaTh M 11peoOpa3oBRIBATE  3HAKOBO-CHMMBOIIMMECKHE  CPEACTBA
HarJIsAHOCTH;

BIaJCTh  HaBBIKAMH  Paclio3HaBaHMSA U 3aWUTBl  HHQOpMALMH,
uHpOPMALIMOHHON 0€30I1aCHOCTH TUHHOCTH.

Onjanenne yHHBEPCAILHBIMH KOMMYHHKATHBHGIMHE NeiiCTBHAMA:

1} obmenmne:

OCYIUCCTBIATh KOMMYHHKALHH BO BCeX Cepax :HU3HU, AKTUBHO Y4aCTBOBATH
B AYAN0re WM JUCKYCCHH TI0 CYLIECTBY OO0CY:xaaeMoil TeMbl (YMEHHE 3313BaTh
BOHPOCH, BbICKA3BIBATE CYKACHUSI OTHOCUTEJIBHO BBIIOJHEHUS MPEiaracMoi
3444, YYHTLIBATh MHTEPECH ¥ COTJIACOBAHHOCTb MO3ULMIA APYI'MX YHACTHUKOB
JUAJIOra Wiy AUCKYCCHH ),

pacrio3HaBaTh HEBEpPOAIBHBIC CpEACTBA OONMICHHS, TIOHHMATh 3HAYECHUE
COLHANBHBIX 3HAKOB, IPCAIIOCHUIOK BO3HHKHOBEHUMA KOH(MIMKTHBIX CMTYAIiHI,
YMETh CMTHATD KOHQIIUKTB U BECIU HEPETOBOPBHL;

BIAJCTh PA3AUYHBIMU Crioco0aMu OOIICHHS W B3aUMOJEHCTBHA, NOHUMATH
HaMEPeHUs APYFHX JHOACH, NPOSABISATh YBAKUTEIBHOE OTHOUICHHE K COOSCEIHUKY
H B KOPPEKTHOMH opMme (OpMyIHpPOBaTh CROM BOIPAKEHUS,

PassEpHYTO W JNOTUYHO H3NAraTh CBOK TOUKY 3PEHHS ¢ HCTIONb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHASA AeHTEIbHOCTh:

TIOHMMATb H UCHONIb30BaTh MPCHMYLIECTBA KOMAHAHON M MHIUBHIYAIbHOM
paGoTsl NpU PEIICHUH GUOJOTHYCCKOI TpobieMbl, 000CHOBBIBATH HEOOX0AUMOCTh
IIPUMEHEHUS PYTITIOBEIX (JOPM B3aUMOICHCTBHS [IPH PellieHUM YHeOHOM 3a0a49H;

BHIOUpaTL TEMATHMKY W METOIBl COBMECTHBIX ACHCTBUN ¢ y4yéTtoM OOIImX
HHTEPECOB U BO3MOKHOCTEH K&KIOr0 YWICHA KOLICKTUBA,



NPUHMMATh eI COBMECTHOM  NESTCIIBHOCTH, OpraHH3OBBIBATH W
KOOPAMHUPOBATh ACHCTBUSA 10 €€ NOCTYIKEHUIO: COCTABAATh TIIAH JEHCTBHI,
pacnpelieyTh poad ¢ y4€TOM MHEHHH YYacTHHKOB, OOCYXJAATh pPE3YJIbTaThl
COBMECTHOI paboTsl;

OIICHMBATh KA4eCTBO CBOECTO BKJIAAa W KaKAOr0 y4acTHHKA KOMaHabl B
oOIIUii pe3yneTar 10 pazpabOTAHHBIM KPUTEPHSIM,

[Ipe/iararb HOBBIE [IPOEKThI, OLCHWBATh HICH ¢ MO3UIIMM HOBW3HEI,
OPUTMHAIBHOCTH, IPAKTHUUSCKONH 3HAUNMOCTH;

OCYLICCTBIATh TIO3UTHBHOE CTPATEryyecKoOe TIOBEJEHUE B  PA3THAIHBIX
CHTYaLUAX, IPOSBIATh TBOPUECTBO ¥ BOOOPaKeHUE, OblTh HHAIIHATUBHEIM.

Onj1ajenne YRHBEPCANBLEBIMA PETYJIATHBHLIMY ACHCTBHAMU

1) caMoopranu3zamus:

MCTIOAB30BaTh OHOJOTHMYECKUE 3HAHUS /A BHISBICHHA IpoOneM u HX
PELICHUs B JKM3HCHHBIX M yUEOHBIX CUTYaITHIX;

BRIOWpATE HA OCHOBE OHOJIOTMYECKUX 3HAHHM IEJIEeBHIE Hd  CMBICIOBBIC
YCTAHOBKH B CBOMX JEUCTBHUSX U IOCTYNKaX IO OTHOIIEHHIO K KUBOH NMPUPOIE,
CBOEMY 30POBLIO Y1 3{0POBBIO OKPYKAFOIITUX,

CaMOCTOATENILHO OCYLCCTBIATh [HO3HABATENBHYIO JICSTCIBHOCTS, REISABIATDH
npobaeMsl, cTaBuTh U GOPMYAHPOBATL COOCTBEHHBIE 3a/a4M B 00pazoBaTeNbHOM
ACATENBHOCTH U YKU3HEHHbBIX CHTYAIHAX;

CAMOCTOATENIBHO  COCTABIATE I[HI@H pEeuieHHss I1poOiaeMbl ¢ YYETOM
HMEROIIHXCA PECYPCOB, COOCTBEHHBIX BO3MOMXKHOCTEN H NPEANOUYTEHUI,

J1aBaTh ONEHKY HOBBIM CUTYallHAM;

PaCHIMPATHL PAMKH y4EOHOI0 IPEAMETA HA OCHOBE IMYHbIX [1IPEIIOYTCHIUH;

JeAaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, Oparh OTBETCTBEHHOCTH
38 PENICHKE;

OLEHUBATH TIPHOOPETEHHDIN OIHIT,

ClHOCOGCTBOBATE POPMUPOBAHMIO U [IPOABICHHIO IIHPOKOM SPyAdlidin 8
pasHpIX O0NacTAX 3HAHUHM, MOCTOSHHO MOBHIATH CBOW 00pa3oBaTe/bLHbIM M
KYJIbTYDHbI YPOBEHbB.

2) CAMOKOHTPOD:

JdBarh OLEHKY HOBbiM CHTY&LUAM, BHOCHTH KOPPEKTHERI B ACHTCABHOCTD,
OUCHHBATH COOTBETCTBUE Pe3yIbTATOR IICIAM;

BIIaJeTh  HABBIKAMM  [103HABATEILHOH  PEQUISKCHH Kak  OCO3HAHMSA
COBEPIIACMBIX HEHCTBUII MW MBICIUTENLHLIX TIPOUECCOB, HUX PE3YILTATOR M
OCHOBAHHH, HCTOIb30BATh NPUEMbI PEPICKCHE A OLCHKH CHUTyauuH, BeIOOpa
BEPHOTO PELICHHUST,

YMCTh OHCHHBATh PHUCKH W CBOCBPEMCHHO IMPUHWUMATE PCIICHHA N0 HUX
CHIDKCHHIO;



MPUHKUMATh MOTHBBI M ApryMEHTBl JAPYrMX IIPH AHAIA3E Pe3yJIbTaroB
JEATENBHOCTH,

3) npuAsTHE celds H APYrUX:

IPHHEMATD €04, oHUMas CBOU HEIOCTATKH U IOCTOHHCTBA,

NPUHKEMATh MOTHBBI W apryMeHThl IOPYIUX [P aHAIN3E Pe3yIHTATOB
JEATEABHOCTM,

fIPU3HABATH CBOE MIPABC M IPABO JPYTHX HA OMIMOKH;

PasBuBaTH COCOOHOCTH MOHUMATH MUP C ITO3HULAY APYIOro 4EjI0BEKa.

[DPEIAMETHALIE PE3YJIBTATHI

[ipeameTHbIC pe3yabTaTbl OCBOCHHS COJACPKAHWA Yy4YeOHOro mpeaMera
«buonorus» BRHa yrioyOs€HHOM YPOBHE OpHEHTHPOBaHBl Ha 00eCredYeHne
npodunsHoro  o0ydueHuHs  oOyuaromuxcs  Owonorun. OHM  BKIIOYAOT:
crieniprIeckue 11 OUONOrUH HAYYHBIC 3HAHUSA, YMEHUS U CIIOCOOBI JEWCTBHIA 110
OCBOCHHUIO, HHTEPUPETALMH H IPeoOpa30BaHKHI0 3HAHUH, BW/IbL JACATCIIBHOCTH TIO
Oy YCHUIO HOBbIX 3HAHMH M HX LPUMCHEHUIO B PA3jMuHbiX y4eOHbLX, & TAIOKE B
peanbHbIX KU3HEHHBIX cuTyaimax. [IpenMerdsie pesynbrarbl npeacTaBieHBl O
rofaaM H3yHcHHA.

IlpenmeTHbIE pe3ysibTaThl OCBOEHMS YyueOHOTO Tnpeamera «buonorus» B 16
KAdGCce NOMKHB OTPaKaisb:

cOpMUPOBAHHOCTE 3HAHUM © Mecre H PO OHOJIOTHM B CHCTEME
€CTECTBCHHBIX HayK, B (JOpPMHPOBAHUM €CTECTBECHHO-HAYYHON KAPTHHBI MHpA, B
TMO3HAHMH  3aKOHOB  MPUPOABI M pEHIeHMM npoliieM  paluoOHANIbHOrO
NIPUPOAOTIOIIB30BAHNA, O BKJIAAC POCCHHCKEX U 3apy0ekHbIX YHEHBIX B PA3BUTHE
OHOJIOTHH,

BIAJCHME CHCTEMOH OHONOrMYECKHX 3HAHWI, KOTOpas BKIFOYAET:
OCHOBOIOJIATAKIIME OMOIOrHYCCKUE TEPMHHBI M MOHATHS (KH3Hb, KIETKa,
OprasmiM, METAGONH3M, IOMEOCTas, CaMOPETYJIALIA, CaAMOBOCIIPOUIBEICHHE,
HACACACTBEHHOCTD, M3MEHYHMBOCTh, POCT M DPa3BUTHE), OGUONOIHHECKHE TEOPHH
(knerouHan Teopus T. llIsanna, M. lineiinena, P. Bupxosa, XxpoMocoMHan teopus
Hacaencrsenocrd 1. Moprasa), yaenuns (H. M. BasunoBa — o0 nentpax
Mieroof0pasus U NPOUCXOKIACHHR  KYIBTYPHBIX  pacTenuil),  3aKoIbl
(equHO00Opa3sys NOTOMKOB TIEPBOTO TOKONCHHS, PACHICIUICHHMSA, YHUCTOThI TAMET,
He3aBuCcUMOro  Hacimenoanmust I.  Menaens, roMolormueckux pajos B
HACJCICTBEHHOM U3MEHYUBOCTU H. n. Basuinoga), NPHHIIKITbE
{KOMILIEMEHTAPHOCTH ),

BIQJCHUE OCHOBHBIMM METOJAMM HAYYHOTO NO3HAHHUH, HCIOIB3YEMBIX B
OMONOTUYECCKAX VICCICHOBAHUAX KUBbIX OOBCKTOB (OIMCAHWE, H3IMEpEHUE,
HAOIO JEHHE, IKCTIEPUMEHT),



YMEHHE BBICTATD CYIUCCTBEHHBIE NPUSHAKH: BHPYCOB, KJICTOK IIPOKAPUOT H
3YKapHOT, OFHOKNCTOYHbIX H MHOTOKNCTOYHBIX OPraHW3MOB, B TOM YHCIIE
OakTepui, Tpu6OB, PaCTEHKH, JKHBOTHBIX U HEI0BEKA, CTPOEHHS OPTAHOB U CHCTEM
OpraHoB pacTeHHil, JKHUBOTHBIX, H|ECNOBEKa, IIPOLECCOB IKMIHEACSTCIBHOCTY,
NPOTEKAIOUIMX B OPraHu3Max PACTEHHH, KUBOTHBIX H YEAOBEKA, OMOIOTHYECKHX
NpoLECcoB. 00MeHa BEIUECTB (METAGONH3M), MPEBpAIICHHS YHEPrUM, GPoKEHUS,
aBTOTPOGHOrO ¥ reTepOTPOPHOTO THUNOB MHUTAHMUS, POTOCHHTE3E H XEMOCHHTE3a,
MHTO3a, MEH03a, raMeTOreHe3a, IMOPHOTeHe3a, MOCTIMOPHOHANTBHOIO Pa3BUTHAL,
PasMHOXKCHUS,  MHAMBUAYAlIbHOTO  pa3sBHIud  OpraHM3Ma  (OHTOTEHE3a),
B3aNMOJICHCTBHS [EHOB, TETEPO3UCA, HCKY CCTBEHHOTO 0T00pa;

YMEHHE YCTAHABIMBATL B338UMOCBA3H MCHAKAY OPraHOMJAMH KJIETKH U HX
(PYHKUMAMH, CTPOEHMEM KJIETOK PAasHBIX TKAHEH M HX (YHKUMAMH, MEXIY
OpraHaMH M CHCTCMaMH OpPraHOB Yy pPacTCHMiA, XHBOTHBIX M YEIOBEKZ H MX
yHximaMy, MEXIY CHCTEMaMH OpPraHOB ¥ HX (QYHKIMAMH, MEXIY STarnaMu
O0MeHa BELIECTB, STAllaMH KIETOYHOTO IUKIA U KH3HCHHBEX [IHK/10B OPTaHH3MOB,
STANMAMH SMOPHOHANLHOTO Pa3BHTUA, TEHOTHIOM ¥ (PeHOTHIIOM, (JEHOTHNIOM H
tdaxTopaMu cpelsl OOMTaHUs,

YMEHHE BBIABAATH OTIMYUTCIHHBIE MPH3IHAKK XKUBBIX CHCTEM, B TOM YuMCle
PacTEeHHI, SKUBOTHBIX U HCJIOBEKE,

YMEHHE HCTIONB30BATh COOTBETCTBYIOWIME apryMEHTHL, OHONOrHYECKYIO
TEPMHUHOJIOTHIO H CUMBOJUKY JUI JOKA3are/bCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX [PYILIT,

YMEHHE perars OMONOrudecKHe 3a1a4H, BhSBISTS [PUUUHHO-CIICACTBEHHBIE
CBAZH MEKIY MCCICAYEMbIMUA GHOJIOTHUECKHMM 11IPOLIECCAMUA W ABICHUAMMU, J1&)18Th
BBIBOJIBI H IIPOTHO3BI HA OCHOBABMH HOJYHEHHBIX PE3YJILTATOB;

YMEHHE BBHIIOJIHATh Na00paTOpHble M NPaKTHIECKHE paboTsl, codmonarh
npaBwia npu padore ¢ yueOHBIM K 1200paTopHBIM 000PYACBAHHEM;

YMCHUE BHIABUIETE [UIIOTEIbI, HPOBEPITh UX  IFKCHEPUMEHTAILHBIMU
cpeacTBaMy, (OPMYIHpYsS HEjJb HCCIEAOBAHWUS, AHATU3HPOBATh ITOJIyUEHHBIE
pe3yIbTaThl K Ae/iaTh BRIBOIBL,

YMEHHE YYacTBOBaTh B Y4€OHO-HCCIIENOBATENLCKOR padoTe mo Ouooruu,
JKCJIOTHH U MEMIIMHE, NMpOBOAMMON Ha 0a3e MIKOABHBIX HAy4YHBIX OOHIECTB, U
nyONHIHO  TIPEACTABIATH  IIOAYUCHHBIE  PE3YJbTAThl  HA  YYEHHUECKHX
KOH(pepeHLMAIX,

YMCHHUE OLICHWBATh JTUYECKNE AacleKThl COBPEMEHHBIX WCCIENOBaHYli B
oGnact  OUGIOTHE ¥ MCAMUMHBL  (KJIOHHMPOBAHHE,  MCKYCCTBEHHOE
OILIOJOTBOPCHUE, HANpaBleHHOES W3MECHEHHE TeHOMa U CO3/aHHe TPaHCTEeHHBIX
OPraHu3MoOB);



YMEHHE OCYIICCTBIIATE OCO3HaHHLIN BBICOp Oyayuuei mpodeccnonainHoM
ACATEIBHOCTH B 00n1actTy OHONOTHM, MeJMUMHEI, GHOTEXHOJIOTHH, BETepHHAPUH,
CeILCKOro XO34#CTBA, IMHINEBOA NMPOMBILLIEHHOCTH, YINIYOIATh 1103HABATEHHBIH
HHTEPEC, HANpPABICHHbIM Ha 0CO3HAHKHEKI BBIOOP COOTBETCTBYIONIET TIpodeccru 1
OPOAOIDKEHME  OMONOTMYECKOro  o0pa3oBaHMs B OpraHM3alMAX  CPEIHEro
NPo(EeCCHOHAILHOTO K BRICIHETO 00Pa30BAHKS.

ITpeaMeTHBIC pe3ynbTaThl OCBOSHUS ydeOHoro npeamera «buonorns» B 11
Kaacce NOIKHBI OTPaKATh:

cHOpMUPOBAHHOCTE 3HAHHMH © MeCTe M pPOIM OHONOrMM B CHCTEME
CCTCCTBCHHBIX HAyK, B (POPMHPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTHHbI MHUP3, B NO3HAHMW 3daKOHOB HPUPOAB U PEHICHUHA IKOJOTHYECKHX
NpodieM  YENOBEYECTBA, @ TAKKE B PELUICHUH BOMPOCOB  PALMOHANBHOTO
MPHPOAONOBL30BAHAA, U B HOPMUPOBAHUH LIEHHOCTHOIO OTHOLIEHUS K TIPHPOJE,
OOILIECTBY, YEIOBEKY, O BKJIAJE POCCHUCKMX H 3apy0eHbIX YUEHBIX-OHOROrOB B
paiBuTHE OHOJIOTHH,

YMECHHE BAAACTH CHCTEMOIl OMONOIMYECKUX 3HAHWM, KOTOpas BKIIOYAET
ONpeae/IeHN H TOHMMAHME CYIHOCTH OCHOBOIOJATAIONMX GHOIOTHIECKUX
TCPMMHOB M TIOHATHH (BHI, SKoCHCTEMa, Ouocdepa), GHOTOIHUECKHE TEOPUH
(3Bomoumonnad Teopua Y. JIapBuHa, CHHTETHUYECKAs TEOPHA 3BOMIONMH), YHCHHA
(A. H. Cesepuosa — o myTsax 1 HanpasjieHusx 3Bomouuu, B.M. Bepuaackoro — o
Ouocdepe), 3axousl (reHeTnueckoro pasHoBecus k. Xapmm u B. BaiinGepra,
sapoasinieBoro cxoacrsa K. M. bopa), mpasuna (myammyma [O. JInbuxa,
IKOJOrHYECKOR NUpaMHIABI SHEPTHUHU), runore3sl (rumoresa «vupa PHK» V.
unbepra);

YMEHME  BJAAECTh  OCHOBHBIMH  METOJAaMH  HaydHOro  [O3HAHWA,
HCTIOJIBE3YEMBIMH B OMOIIOTHUYECKUX HCCHCAOBAHUAX KUBBIX 0OBEKTOB U IKOCHCTEM
(onmMcanue, u3MEpeHUE, HaOIOZCHUE, SKCIEPUMEHT), CHOCOOAMH BBIIBICHHSA U
OLIEHKH aHTPOIIOTEHHBIX N3MEHEHU B NPUPOJE;

YMCHUE BBIACHATh CYILICCTBECHHBIE [PU3HAKW. BHAOB, OHOTEOIIEHO30B,
3KOCHCTEM H Ouochepbl, CTabHIM3MPYIOIIEro, ABIXKYUIETO W Pa3pPHIBAIOLIETO
€CTECTBEHHOIO orbopa, AIONATPHUIECKOT0 u CUMMATPUUCCKOTO
BUA00OPA30BAHNSA, BIMSAHUS ABVIKYIIMX CHII 3BOILOLMM HA MC¢HODOH TIOMYJISIIHH,
MPUCTIIOCOOIEHHOCTY OPraHu3MOB K Cpejie oOuTaHms, YepeoBaHus HarpasacHuMit
3BOJIOLIMH, KPYTOBOPOTA BEIIECTB U [TOTOKA SHEPIUU B IKOCHCTEMAX,

YMCHHUE YCTaHABJMBATh B3aHUMOCBAZM MEXIY MNPOLECCAaMH  HBOIIOLMM,
ABOKYIIMMHA CHJIaMH @HTPOIIOTE€HE3a, KOMIIOHEHTaMH pPa3liIHBEIX JKOCHCTEM U
MPUCTIOCOOICHUAMH K HUM OPraHH3MOB;

YMCHHC BBIABJIATE OTITHYHTCNIBHAIC TIPH3IHAKK HUBBIX CHCTCM,
UPHCIIOCOONEHHOCTL BHAOB K cpeac OOHMTaHusA, abHOTHYECKUX W OMOTHYECKHMX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBA3CH OpraHM3sMoB B  COOOLIECTBAX,
AGHTPONOI'CHHRIX H3MEHEHUH B 2KOCHCTEMAX CBOEl MECTHOCTH,

VMEHHE HCNOJIB30BATH COOTBETCTBYIOINUE AaPryMEHTHL, OMONOTHYECKYIO
TEPMHUHOTOIUK ¥ CHMBOIMKY UL JI0KA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTCMATHYECKUX IPYII, B3aHMOCBSN3H OPTaHH3IMOB U CPe/ibl OOUTAaHUs, e HHCTBA
qCMOBEYECKUX pac, HEOOXOMMMOCTH COXpaHEHHS MHOT000pasus BHIOB U
IKOCHCTEM KaK YCIIOBHA COCYLIECTBOBAHUS TIPHPOILI U YEJIOBEIECTRA,

YMEHHE pemaTh OHOIOrHIecKHe 3a/1aT4, BhIsBIATH IPUUMHHO-CIIEICTBEHHBIC
CBA3M MEXJY MCCICAYEMBIMY OHOAOTHIECKUMMU MPOIIECCaMU B SBICHUIMH, Je]aTh
BHIBOABI ¥ MPOTHO3H Ha OCHOBAHMHM NIONYUYEHHBIX PE3YIILIATOR;,

YMEHUC BBINOJHATh 1abOpaTopHble M NpakTHdeckHe paborel, cobmoiars
npasiia npy pabdote ¢ y4eOHBIM 4 JabopaTopHEIM 000PYI0BAHKEM;

YMCHHE BBIABUIATh THIIOTE3bl, NPOBEPATh MX OKCIEPHMEHTATBHBIMH
CpeacTBaMu, (POPMYJIHPYA Li€Th HUCCNEIOBAHUSA, AHAIM3HPOBATh IONYICHHBIE
PE3yNBTATE M AENATh BEIBOIHI,

YMEHHE YYAaCTBOBATh B YUEOHO-HCCRCIOBATENBCKOH paboTe Mo OMOMOTHH,
IKOJIOrAK M MEIUIMHE, OPOBOAMMON Ha 0a3e LIKQIBHBIX HAYIHBIX OOLIECTB, U
nyOiM4YHO  TIPECACTAB/UITH  MOAYYEHHBIC  PE3YIBTATHI HA  YUCHWUYECKMX
KOH(pepeHIMAX;

YMEHHE OLIEHUBATH I'MITOTE3b! U TEOPUH O TIPOUCXONKIEHUM KU3HU, YCIIOBCKA
M YENOBEYECCKUX Pac, O NPHYHHAX, MOCACACTBUAX U CHOC0o0ax TpeAOTBPaLIEHHS
rnobalsHBIX U3MEREHUIE B Ouocdepe;

YMEHUE OCYLIECTRJIATS OCO3HAHHLIW BbIOOD Oyayuiedl mpodeccuoHaIbHOM
AEATETHHOCTH B 00NacTy HWOM0TUK, JKOJIOMMH, NPHPOIONIOIb30BAHMS, MeAUIIHHI,
OMOTEXHOJIOTHH, MCUXOJOTUY, BETEPHHAPHUM, CCIHCKOTO XO3IMHUCTBA, THIICBOM
MPOMBILUICHHOCTH, yrIyOJIaTh NO3HABATE/IbHBIA WHTCPEC, HANPABICHHBIA Ha
OCO3HAHHBLE  BbLIOOP  COOTRCTCTBYIOIEH  mpodeccud W HPOAOJDKECHHE
OHOJIOTHICCKOTO 00pa30BaHHs B OPraHM3ALIIX CPEAHETO NPO(EeCCHOHANBHOIO U
BBICLIETO O0pa3oBaHusl.
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10 KJIACC

No
n/n

o

(F5]

~lI

10

Tema ypoka |

Bceero

BHonorus kak KOMILIEKCHas

HayKa M KaK 4acThb
COBPEMEHHOT0 0011eCTBa
MBI CHCTEME! B HX
CBOHCTBA

buonorus kak KoMIieKcHas
HAyKa U KaK 4acib
COBPEMEHHOI0 0OLIECTBa
YposHeBas opranu3aumns
KHUBBIX CHCTEM '

HCTopis OTRpbiTiS H
u3yueHHus Kiaetkn. Knerounas
TEOpUS
MeTo1bl MOJIEKY IAPHON H
KJIETO4YHON OHONOrHH.

[IpakTHueckas pabora

«Hi3yyeHne MeTonos

KJIETOYHOI Oronorun
(xpomarorpadmus,
ekTpodopes,
auddepeHumansHoe
uentpudyruposauue, [TLIP)»
XUMHYECKHIH COCTaB KJIETKH

MuHepansHuie BelnecTsa
KJIETKH, WX OHONIOrHYecKas
poitb

Oprannyeckne BelecTsa
KNETKH — OJIKH.
Jlabopartopnas padbora
«O0HapyxeHHe Oe/KOB ¢
MOMOIIIBK KaYeCTBEHHBIX
peakuming

CaoiicTsa, Knaccupukauns u
¢ynkunn Genkos

Koanuecrso uyacos

IpakTiyeckue

IeKTPOHHbBIE
uupposbie

paboTsi

| —

|
—te = o
|
|
|
|

. pecypest

0 https://elementy.ru/

—

0 https://elementy.ru

0 hitps://elementy.ru/

0 https://elementy.ru/

0 hitps://elementy ru

0.5

https://elementv.ru

0 https://elementy.ru

0 https://elementy.ru

0.5

https://elementy.ru

https://elementy.ru

obpazoBareiibHble



Oprannueckue ReNIECTRA -

11 ‘ | i | https./elementy .ru/
| KJIETKH — YTI€BObI | '

- OpraHuveckne BeuecTsa
‘ 1 - https://elementy ry/
RJICTKH — JIHITHIbI | i .

|
Hykneunogsie kucaotsl. JIHK
n PHK. Jlabopatopnas \
pabota «Mccnenosanne | |

‘ | 0.5 [ https://elementy.nu
HYKJIEHHOBBIX KHCIIOT,
BbIJIC/ICHHBIX M3 KJIETOK
pasIH4HbIX OPraHH3MOBY

— _ — E— —

Crpoenne u pynximn ATD.
Ipyrue
Hykaeosuarpudocdars
(HT®d) :_
Cexsennposarue JIHK. - ;
MeTo/ibl TEeHOMHKH, .
15 1 ' https://elementy ru/
! TPAHCKPHITTOMMKH,
.  POTCOMHKH i

i ' https://elementy .ru/

_ MeTonsl CTPYKTYPHOIH . .
16 | | i - https.//elementy.ru/ |
OHoOrumn

S| ) | . S
Tuns! knerox. | ' ' |
17 | . hitps://elementy 1w/

ITpoxapuoTirieckan xieTka '

CrpoeHne 3yKapHOTHYECKO#
knetku. [TpakTnyeckas
padora «M3yueHHe CBOKHCTB
KJIETOYHOH MeMOpaHb»

18

] 0.5 | https.//elementy.ru/

T— | - S S — " —— e}

[ToBepxHOCTHBIH annapar | | |
1 - hitps.//elementy.ru/ '
KJIETKH |

OmHoMeMOpaiible |
| OpraHoOMIIbl KIETKH, ‘
|

[TpakTHueckas pabora

«H3yueHune ABHKEHHS |
LITOILIa3Mbl B PACTHTE/IbHBIX ‘ '
KJIETKaxX» - |

[TosyaBTOHOMHBIE OPraHOM b
KJICTKH: MHUTOXOHIPHH,
nnactuasl. Jlabopatophas
pabora «Hccnenosanne
NAa3MOIK3a | IeriazMonn3a
B PACTHTEIIbHbIX KIETKAX) ‘ |

20 | : 0:5 https://elementy.ru/

|
|
‘ | 0.5 https://elementv .ru/

— e R — . — - — = — — — |

22 [TosryaBTOHOMHBIE OPraHOK/bI | I 0.5 https //elementy .rw/




KJIETKH. MHTOXOHIPHH, |

nnactuibl. Jlabopatopras '

padora «Hceaenropanue '

M1a3MOJIn3a 1 JIena3Mon3a
| B PaCTHTC/bHBIX KICTKAX

HemembpanHbie opraHouns |
I | https:/elementy.ru

|

| |

] 4 — . B [— SE———
|

1

124 Crpoenne n ynkunm sapa _ 1 | | https:/elementy rw

| CpasHHTe/bHas " L T

| XapakTePHCTHKA KJIETOK !
sykapuor. JlaboparopHas |
padora «HM3ydyeHune cTpoeHus
KJIETOK Pa3jHyHbIX
OpraHu3MOoB»

https://elementy.ru/

ACCUMHIALMSA ¥ |
JAHCCUMMUIISILIAA — JIBE
. cTopoHbl MeTabonusma. THrbl |
ofMeHa BeLeCTB. | |
26 . Jlabopatophas pabota ' i | | htips://elementy ru
- «H3yueHne KaTaIHTHYECKOH | !
| @KTHBHOCTH (pEPMEHTOB (Ha | |
| IpUMEPE aMHuIa3bl HITH |
Karanassl)»

— o | fe—— ] SRUR——

ACCUMMHITALIMA ¥ ‘

JTHCCHMMITALIMA — JIBE |

- cToponsl MeTabonmama. Tuibl ! |

oOmMeHa BelecTs. | |

27 JiabopaTtopHas paboTa i | | https:/elementy ru/
«H3yuenne KaTaaHTHIECKON I

aKTMBHOCTH (JEpMEHTOB (Ha |

NpHMEpe aMHIasbl HIH _ |

el SN | | :

(DepMEeHTATHBHBIH XapakTep | .
peakLHii KJIeTOYHOro
metabonusma. JlabopatopHas
pabota «M3yuenue
(hepMEHTATHBHOIO
paciIerneHHs NnepoKcua
BO/JIOPO/1A B PACTHTEIBHBIX H
AKMBOTHBIX KICTKAX»

| | S 4’7 S

| 0.5 ‘ https://elementy.ry/
|

benku-akTHBaTOphl M DENKH- | - _
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HHTUOUTOPBI




Anrtotpoduniii Tun obmena
BELLECTB

DoTOCHHTES

Xemocuntes. JlabopatopHas
padbora «CpaBHeHHe
npoueccos GorocuHTE3a M

. | XeMOCHHTE3a»

| AnadpoOnuie opranuamsi.

 Buabi 6poxenus. ‘
33 JlaGopatopHas pabora '
«CpaBHCHHC MPOLIECCOB
OpoKEeHHS U JIbIXAHUA»

———

A3po0HbIC OPraHn3Mbl.
34 ITarnbl YHEPreTHYECKOro
obmena

Oneprus MeMOpaHHOTO
' 35 rpaaueHTa npoToHoB. Cuntes
[ AT®: pabora rpoToHHOM
AT®-cunTassl

|
|
|
|
. __ A
|

Peakiuun Matpu4aHoro

36 -
CHHTE3a |

! Tpaucxcpm;wtﬁ —

37 - marpuuHbii cuares PHK

S ——

https://elementy.ru/

https://elementy.ru/

https://elementy_ru/

https://elementv.rw

https://elementv.ru/

| hittps://elementy .ru/

38 | Tpaucasumns u e€ sTanbl

Koauposanue aMHHOKHCIIOT.
| 39 Pons pubocom B OHOCHHTE3e
benka

40 Opranu3zaums réﬂoma y
. UpOKAapHOT H JYKAPHOT

1

41

MonekyispHbie MeXaHH3Mbl
IKCTIPECCHH MEHOB Y HYKApHOT

Bupychbl — BHEKJIETOUHbIE
(hopmbl Au3HKH W o0HraTHbIE
42 napa3utsl. [IpakTHueckas
pabota «Co3nanue Moaenu
- BUpYyCa»

Bupycubie 3abonepanus
43 | yenoBeKa. KHBOTHBIX,
| | pacTeHHit

HanoTexHoiorii 8 6HONOTHK |

44
, W MEIHIIHHE

https://elementy.ru/

https://elementy.ru/

https://elementy ru/

0.5

| https://elementy.ru/
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|

https://elementy.ru/

https://elementy.ru/
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46

49

JleneHHe KIeTKH — MUTO3 1

FKuHeHHRIT UK KNeTKu ! 1

li/ia-rpuquuii cunres JIHK 1

I t
Xpomocomsl. JlabopatopHas | |
padora «H3yuenue xpoMocom
HA FOTOBBIX

MHKPOIpenapaTax»

Tiibt KiETOK. KapHOKuHes 1
uurokunes. Jlaboparophas
pabora «Habmonenne mutosa
B KJIETKaX KOHYMKA KOperiKa
JIVKa (Ha roToBbIX

MHKpOnpenaparax)» J

|
-
|

PC]"}'MLU‘I}I JHKHIHCHHOTO

1
LMK KICTOK |

— |

https://elementy.ru/

Opranusm Kak eamHoe uenoe | 1 |

[ 53

Tkann pactenmii.
Jlaboparopnas padbora
«Hayuenne TraneH

0.5

|
]
|

https://elementy.

at/

hitps://elementy.

rw

0.5

0.5

—

w

hitps://elementy.

https://elementy.

w/

hitps://elementy.ru/

https://elementy

ru‘.l’

https.//elementy.

Tkauu KMBOTHBIX U
yenoseka, JlabopatopHas

pabota «M3yuenne Tkanei
KHBOTHBIX»

pacTeHHi» L
——————
|

- - = = -

Opratbl, CHCTEMBI OPraHoB.
JlaGoparopuras pabora
«HU3yuenue opraHos
LIBETKOBOTO PACTEHU) \

[TuraHne opraHu3MoB 1

Onopa Tesia oprannsmMos I

SR | —— -

JIBWKeHWe Oprasn3MoB | 1

https://elementy.

rw

htips://elementv.

ru/

[TuTanue no3BOHOYHBIX
JKHBOTHBbIX.

[MuwesapureasHas cucrema |
4esioBeKa |

JlbIXxaHHe OpraHu3mMoB | 1

JibIXaHue no3BOHOYHBIX |
JKMBOTHBIX M 4eJIOBEKa

https://elementy.

/

https://elementy.

o/

hitps://elementy.

rw/

https://elementy.

rw/

Tpancnopr BewecTs y |

OpPraHusMoB

https://elementy
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65

66
67
68

69
70

71

Kposenocuas cucrema

MO3BOHOYHBIX JKHBOTHBIX M
HETOBCKa

Boigcncuue Y Opraiu3smMoB

3aumra y Opraii3mMoB

MMMyHHas cuctema yesiosexa ‘

PasapaxumocTs 1 peryasiums
y Opranusmos

['vmopanbhas perynsmms u
IHIAOKPHHHAA CUCTEMA
AKHUBOTHBIX W HEJI0BEKA

DOpMbi Pa3MHOKCHHA
OPraHnu3mMoB

TMonoBoe pasMHOKEHHE

amerorenes. Obpasosanue v

pa3BUTHE MOJOBLIX KJIETOK.
Jlabopatophas pabora
«HizyueHune cTpoeHus
MOJIOBBIX KJIETOK HA N'OTOBBLIX
MHKpOnpenaparax»

WHanBuayanbHOE pa3BuTHE
OpraHM3MOB — OHTOTEHES

—1

https://elementy ru/

|
| |
| ]

1

https://elementy_ru/

|
|
|
j https://elementy.ru/

https://elementy_ru/

| https://elementy ru/

| https:/elementy ru/

|
| hups://elementy ru/
|

https://elementy _ru/

https://elementy.ru/

1
|
|
|
]

0.5 | htips://elementy ru/

https://elementy.rw/

3aknaznka OpraHoB H TKaHEH
M3 3apOJIbILLEBLIX JIHCTKOB

PocT 1 pazBuTHE KHUBOTHBIX.
JlabGoparopuas pabora
«BuigBiIEHHE NPU3HAKOB
CXOJICTBA 3aPObILIEH
TO3BOHOYHbIX JKMBOTHBIX»

75

| 76

| 77

PazMHOXKEHHE W Pa3BHUTHE
pactennit. JlaboparopHas
padoTta «CTpoeHHe OpraHos
Pa3MHOMKEHHS BbICIINX
pacTeHHit»

HcTopus craHoBieHus U
Pa3BUTHA FEHETHKH KaK
HayKH

OCHOBHBIE TIOHATHS 1
CHMBOJIbl TEHETHKH.
Jlabopartopnas pabora

hitps://elementy._r/

0.5 https:/elementy.ry/

0.5 | hitps://elementy rw/ |

0.5 https://elementy_rw |




78

81

CKpCimBania y aposoduin”

«Jlpozoduna kak odbeKT
reHeTHYECKHX
HCCACNOBAHMIY i |

—— — — |-

3aKOHOMEPHOCTH . i
HACJIC/IOBAHHS MTPU3HAKOB,
Monorudpuanoe
ckpewmBanue. [IpaktHyeckas :
pabota "H3yuenue |
pe3yibTaToB
moHorubpuatoro ‘
|
|
|

[luTosI0rHYecKHe OCHOBBI

MOHOTHOPHAHOTO |
CKPELUMBAHHS
Anamsupyromee '
- ckpeumBanue. Henonxoe ! 1
| IOMHHHpOBAHHE

e |
JIMrudpuHoe CKpelHBaHue, |
[TpakTnueckas pabora

«HU3yueHne pesybTatoB | 1
AMTHOPHIHOIO CKPELMBAHUSA |

v apo3oduan

82

83
84
85
86

87

88

89

LldTonoruyeckHe OCHOBBI
AUrHOPHIHOIO CKPELIMBAHHSA

CuerieHHOE HAC/Ie10BAHHE
NPH3HAKOB

— ____—i,.__ ——

XpoMocoMHas TEOpHUs
HAaCNEACTBEHHOCTH. ['eHeTnka
nona.

["@HOTHIT KaK LeN0CTHAS
cucTema

1

[ eHeTHYECKHI KOHTPO/Ib i
Pa3BHTHA PACTEHUH, ' I
JKHBOTHBIX M 4YEJIOBEKA
H3MeH4YHBOCTb MPH3HAKOB.
- BHIibl H3MEHYUBOCTH

- Momudmkanmonnas

| M3MEHYMBOCTH

N SE—

0.5

https://elementy ru/

https://elementy.ru/

https://elementy.ru/

|
|
—
|

| https://elementy.ru/

‘ https://elementy.ru/

1

- + — —4

https://elementy._ru/

https://elementy.ru/

https://elementy. .

https://elementy.ru/

Bapnaumonusiii pan Pl_
BapualMoHHAR KPHBas. - 1
- JlaGopatopHas paGota

0.5

https://elementy.ru/




«Hccnenopanmne
3aKOHOMEPHOCTEH
MOAN(PHKALHOHHO#
H3MeH4YHBOCTH. [TocTpoeHune
BAPHALIMOHHOT O psAia U

_ BapHalUMOHHO#H KPHBOI

; ['eHoTHNHYECKasn

| H3MEHYMUBOCTb.

| KombunatusHas

| M3MEHYMBOCTh I

E— S, -

- MyTaumnonHas HIMEHTHBOCTS. |
[1pakTHyeckas padbora .
' «MyTtauun y aposodmnsi (ra |

| TOTOBBIX MHKpONpCnapaTtax)» |

91

3aKOHOMEPHOCTH f

92 MYTallHOHHOI 0 MpoLecca. I
DNHreHeTHKA M IMHTEHOMHMKA |

|

|
|

— =; = e e
|

Ienetnxa wenopexa.

[TpakTnueckas paborta |
«CocTaBleHHE W aHAJTH3 '
POAGCIIOBHOI

MeToabl MEIMLIMHCKOMH
rEHETHKH

3HAYEHHE MEIULIMHCKOI
reHETHKH B MPEAOTBPALLCHHH
H JICYEHHH FeHETHYECKHX
mﬁoncaaﬁnﬁ_ yeoBeKa

95

(OCHOBHbBIE MOHATHA
cenexumnn. JiaboparopHas
9% | pabota «M3yueHune copTon | i
. KYJLTYPHBIX PACTCHHH M ‘
| OPOZ AOMALIHHX |
|
|

AHHBOTHBIX»

MeToabl CeNeKUMOHHOH
pabotsl. JlJabopatophan
pabora «HM3yuenue meTon08
CEJICKLIMH PaCTEHHI»

97
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|

https://elementy.rw/
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JocTioxenna cenexuun
PacTeHHIt H JKUBOTHBIX.
[TpakTueckas pabora

«lTpuBHBKa pacTcHMi

98
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Coxpaunenne, niyueHue u
99 HCI0/Ib30BAHHE MEHETHYECKNX
~pecypcos

DHOTCXHOOMHSA KaK HayKa
! OTpaciib MPOH3BOICTBA.
100 | [TpakTHyeckas pabora
' «M3ydeHne 00bex10s
OHOTEXHOJIOTHIY

OcHOBHbIE HarpaBlieHHs
| CHHTETHYECKO# Onosoruu

i XPpOMOCOMHESA W FCHHAS
102 wumwkeHepus. MeauumuHckas
. OHoTexHoNOrHA.

0.5

|
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T
|
|

https://elementy._ru/
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OBLLEE KOJMUYECTBO YACOB
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11 KIACC

Ne

n/n

10

—

Tema ypoka

DBOMIOUMOHHAS Teopus Y.
Jlapsuta

JIBHIKYLLIME CHITBI IBOTIOLIMH
exaos no Y. Hapeuny
Bopn0a 3a cyuiectsoBanue,
€CTECTBEHHbIH H

MCKY CCTBEHHBIIT 0TOOP
Dopmuposanue
CHHTETHYECKOH TEOPHH
IBOJIHOLIMH

Sratibi 3BOIHOLUHOHHOTO
npoiecca; MUKpPOIBOJIIOLIHS
¥ MaKpO3BOJIHOLIMSA

Beero |

[Tonynsaumus —
dNeMeHTapHas €1HHHIA
IBOJIHOLIMA

OnemenTtaphbie GakTopb
IBOJIOLIHH

3aKOH reHEeTHHECKOr O
pasHosecus JLx. Xapau, B.
BaiinOepra. Jlaboparopuas
pabota «BbisBieHne
M3MEHYUBOCTH Y 0CcOOeH
OJIHOTO BHAA»

Dddexr ocHoBarens.
Dpdext OyTbUIOHHOrO
ropJIbILIKA

- KoanuecTso 4acos

IIpakTHyeckne

paboTbi

Murpaunn. M3onsamn
TIOMY JIALIHIA:
reorpadmucckan,
buonornyeckas

Ecrectsennsiii otbop —
HANpasasoUHi (akTop
IBOJIHOLIUH

[Tonoso# otbop

0.5

INeKTPOHHLIE
uHpposbie
obpa3zoBartesibHble
pecypeni

i_ S

| https://elementy ru/

https://elementy.ru/

https://elementv ru/

https://elementy.ru/
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20
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[TpucnocobnenHocTs
OPraHu3MOB Kak pe3yJsibraT
MHKPOIBOJIFOLIHH.
Jlabopatopsas padoTa
«H3yuenne apomopo30s
HIHOAAaNTalKid y pacTeHHH
H JKHBOTHBIX)

[Tpumeps! npucnocobiexnii
V OpPraHn3MoB:
mopdonoruueckue,
(huznonoruyeckue,
OHOXHMHYECKHE,
MOBEIEHYECKHE.
JlaGopatophas pabora
«ITpucnocobaenns
OpraHnu3MOB H MX
OTHOCHTE/IbHAS
LEeIeco00pasHOCTbY
Bun, ero kpurepuu u
cTpykTypa. JlJaboparopHas
pabora «CpasHenne BHAOB
1o MoposioruuecKkomy
KPUTEPHIO»

Crpyktypa BHa
BunooOpasopanue xax
pe3yJibTaT MHKPOBOJTHOLIMH

CB#3b MUKPOIBOIIIOLHH H
IMUAEMHOJIONHH

Maxkpoasosonms.
[TaneoHTONOrHYECKHE

METO/1bl H3YHYEHHA IBOJIKOLIMH

buoreorpaduueckne MeTobl
M3Yy4eHHSs IBOIIOLIMH
OMOpHONOrHuecKHe 1
CpaBHHMTENLIO-
MOP(ONOrHYECKHE METOIbI
W3y YEHHS IBOITIOLIMH

MonekynsipHo-
reHeTHUYEeCcKHe,
OHOXUMMYECKHE M
MaTeMaTH4YEeCKHE METOIbI
H3YYCHHSA IBOJIIOLUHH

| 0.5

0.5

hitps:/

elementy.rw/

https://elementy.ru/
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‘elementy.ru




OObuime 3aKOHOMEPHOCTH

AlanTUBHAA pajiHaALIUS. ‘
HepaBHOMEPHOCTDL TEMIIOB I ‘
IBOIOLIHKM |

) I —

AllanTHBHAS paJMauus. '
HepaBHoMepHOCTH TEMIIOB | '
IBOMIOLUN

MPOMCXOMKJACHHS JKHIHM HA
Jemiie

|
|
|
Haquﬂe FHITOTE3bI |

JloHay4HbIe MpeACTaBIeHHs |
0 3apPOXKIACHHUH KH3HH

OcHoBHbIE YTarbI |
HCOPranHyCCKOi IBOMICLMH

31

33

['unoresbl 3apokaEHUs
HHIHH
Hcropus 3emnu u meToast eé
u3yuenns. Jlaboparopnas
pabota «HM3yuenue u
OMMCaH1e HCKOTIAEMbIX
OCTATKOB JIPEBHMX

OpraHH3MoB»

HauanbHble dTans
OpraHH4ecKoi
IBOJTIOLIHH. DBOJTIOLAA

Jykapwor | [
OcHOBHBIE TaMbl YBOTIOLHN
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Poc.akan.o0paszoBanus, usn-so «IIpocsewenue».- 11-e wzn. — M.; TlpocBeilieHue
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Poc.akan.obpazosanus, u3a-so «llpoceemenney.- 11-e uza. — M.: [lpocseicHue
2014. - 303 c.
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