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HOACHUTEJIBHAS 3AITUCKA

[Iporpamma mo ydebHOMY mpeamery "buonorus" (namee - OuWOIOTHS) Ha YpOBHE CpEIHEro 0OIIero
oOpasoBanus paszpadborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuH B
Poccuiickoit ®depepannny, ®PI'OC COO, Konmenmuu mnpenogaBaHus ydeOHoro mnpeamera «buosmorus» wu
OCHOBHBIX NIOJIOXKEHUH (enepanbHoil paboueil mporpaMMbl BOCTIUTAHHS.

VYuebuslii npeamer «buonorus» yriyonaéunoro ypoBHs uzydenus (10—11 kmaccel) sBiIsieTcs OAHUM U3
KOMITOHEHTOB TpeaMeTHorW obmactu «EcrecTBeHHO-Hay4HbIe TpeaMeTbl». CormacHo mnosoxeHusm DPIOC
COO mnpodunbHble y4yeOHBIE MpPEAMETHI, H3ydyaeMmble Ha YIIyOJEHHOM YpOBHE, SBISAIOTCS CIOCOOOM
muddepennmanuy  o0ydeHUsT Ha YPOBHE CpemHero oOmero oO0pa3oBaHHs W TPHU3BAaHBI 00ECIICYHUTH
MIPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM OOLIMM, CPEIHUM MPO(HECCHOHAIBHBIM M BBICIINM
oOpazoBaHueM. B TO ke BpeMs KaXIblii M3 3TUX y4EOHBIX MPEIMETOB JOJKEH OBbITh OPHUEHTHPOBAH HA
MPUOPUTETHOE pelieHne o0pa3oBaTeNbHbIX, BOCIUTATENbHBIX W PA3BUBAIOIIMX 3a/1ay, CBS3aHHBIX C
npodopreHTaIel 00yJaloUMXCs U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOH 00JacTH HAyYHOTO 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEH, METUIIUHOM, SKOJIOTHEH, ICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[IporpamMma mo yueOHOoMy mpeamery "buonorus" na€r mpencraBieHHe O LN M 3aJadyax HU3YYCHHUS
yuebHoro mnpenmera «buonorus» Ha yriayOnE€HHOM YpOBHE, OmpenenseT o0s3arenbHoe (MHBApHUAHTHOER)
IIPEIMETHOE COJAEpKAHME, €ro CTPYKTYpUPOBAHME IO pa3jieiaM M TEeMaM, paclpelesieHHe Mo Kiaccaw,
PEKOMEHIYEeT I0CJIEIOBATEIbHOCTh H3Y4YEHHUsT ydeOHOro Marepuaja C Y4€TOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTeH oOywarouuxcsa. B
mporpaMMe Mo OHOJOTHMU pealu30BaH MPHUHIMII MPEEMCTBEHHOCTH C H3y4EeHHUEM OHOJOTMU Ha YpOBHE
OCHOBHOro 0011ero obOpaszoBaHus, Onarogapss yeMy MpOCMaTpUBAETCs HAINPABICHHOCTh Ha IOCIENYIOIEe
pazBuTHe OWOJIOTMYECKUX 3HAHUW, OPHUEHTUPOBAHHBIX Ha (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHHUS, SKOJOTHUECKOrO MBIIUICHUS, MPEICTaBICHU O 3J0pOBOM OOpa3e KU3HU, HAa BOCIUTAHUE
OepeXKHOr0 OTHOIIEHHUS K OKpYKarollel NmpupoAHou cpere. B mporpamme mo OuONOTHH TakKe MOKa3aHBI
BO3MOXXHOCTH yueOHoro mpenmera «buomnorusi» B peanuzanuu tpeboBanuit ®I'OC COO k miaHupyeMbIM
JTUYHOCTHBIM, METANIPEIMETHBIM M TIPEIMETHBIM pe3yibTaTaM 00y4eHUS U B (DOPMHUPOBAHUH OCHOBHBIX BHJIOB
yueOHO-II03HABATEIbHON  JIEATENbHOCTH OOYYaIOIIMXCS [0 OCBOCHUIO COJIEp)KaHUs OHOJIOTMYECKOro
o0pa30BaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHusl.

VYuebublil npenmMer «buosorus» Ha ypoBHE CpellHero oouero oopazoBaHMs 3aBeplIaeT OUOIOTHYECKOe
oOpa3oBaHHME B IIKOJIE W OPUEHTHUPOBAH Ha pacIIMpeHHe U YriyOlieHWe 3HaHUK OOydaroluxcs O >KUBOMH
MPUPO/IE, OCHOBAX MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOTHH, SMOPHOJIOTHMH U OUOJNOTMM PAa3BUTHUS, T€HETUKH,
CeNIeKIIUH, OMOTEXHOJIOTHH, IBOJIIOIIMOHHOTO YUEHHUS U SKOJIOTHH.

Nzydenue yuebHoro mpenmera «buonorus» Ha yriiyOJeHHOM ypOBHE OPUEHTHPOBAHO Ha TMOJTOTOBKY
0o0yJaromuxcsi K TMOCJIEAYIOMEMY TOJyYeHUI0 OWOJIOTHYECKOTO O0pa3oBaHUs B By3aX M OpraHU3AIMIX
cpenHero npodeccuoHaIbHOr0 00pasoBaHusi. OCHOBY €ro COJEPKaHHS COCTaBIISIET CUCTEMa OMOJOTHYECKHX
3HAHWUW, TONYYEHHBIX TNPU H3YYCHHH OOYYArOIIMMHCS COOTBETCTBYIOIIMX CHCTEMATHUECKUX pa3/eioB
OMOJIOTHH Ha YPOBHE OCHOBHOTO 00111ero obpa3zoBanus, B 10—11 kmaccax 3T 3HaHUA MOTydaroT pa3Butue. Tak,
paciiipeHsl U yriryojieHbl OMOJIOrMYecKUe 3HAHUS O PACTEHMSIX, KUBOTHBIX, TPHOAxX, OaKTepUsX, OpraHu3Me
YeloBeKa, OOIIMX 3aKOHOMEPHOCTAX JKU3HM, JOMOJHHUTEIBHO BKJIIOYEHbl OHOJIOTMYECKHUE CBEICHUS
MPUKJIATHOTO U MOUCKOBOI'O XapakTepa, KOTOPbIe MOXKHO MCHOJb30BaTh KaK OPUEHTUPHI AJI MOCIEAYIOIIETO
BbIOOpa Tpodeccuu. Bo3zmoxkHa Takke MHTErpalvs OMOIOTHUECKUX 3HAHUMA C COOTBETCTBYIOIIMMH 3HAHUSIMH,
MOJTYYEHHBIMH O0yYaIOIIMMHUCS TTPU U3YUYeHUH (PU3UKH, XUMUH, Teorpadn U MaTEMaTHKH.

CtpykTypa mporpamMmbl 1Mo ydeOHOMY mpenMery "buomorusa" oTpakaeT CHCTEMHO-YPOBHEBBIM U
HBOJIIOIMOHHBIA MOAXO0JBI K M3ydyeHUto Ouonoruu. CoriacHO MM, M3y4yaroTcsl CBOMCTBAa M 3aKOHOMEPHOCTH,
XapaKTEpHBIE NI AKUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3alllH, IBOJIIOIMM OPraHUYECKOro MHpa Ha 3emile,
COXpaHEHHUs OMOJIOrMYEcKOro pazHooOpas3us miuaHeTsl. Tak, B 10 kjacce n3y4aroTcsi OCHOBbI MOJIEKYJISIPHOM U
KJICTOYHOW OHWOJOTUH, SMOPHOJIOTHM W OWOJIOTHU Pa3BUTHSI, TEHETUKH W CEJEKIMH, OMOTEXHOJIOTHH |
CUHTETUYECKON OHMOJIOTHH, aKTyaJHu3UPYIOTCS 3HAHUS OOydYalomuXcs Mo OOTaHWKE, 300JI0TUH, aHATOMHUH,



¢busnonorun yenoBeka. B 11 kiacce m3ydaroTcsi 3BOJIOIUMOHHOE Y4YEHHE, OCHOBBI 3KOJIOTUHM U YYEHHE O
ouocdepe.

VYuebublii npenmer «buonorus» mnpusBaH 00€CHEUYUTh OCBOEHHE OOYYarOIIMMHUCS OHOJOTHYECKHX
TEOpUN M 3aKOHOB, WJAEH, NMPUHIUIIOB M MpPaBWJI, JEKAUUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBl MHUpa, 3HAHUM O CTPOCHHHM, MHOTOOOpa3sMU M OCOOEHHOCTSIX KJIETKHM, OpraHu3Ma, MOMyJsuH,
OMOIIeH03a, YKOCUCTEMBI, O BBIAIOIINUXCS HAYYHBIX JTOCTHIKEHUSIX, COBPEMEHHBIX MCCIIEAOBAHUAX B OUOJIOTHH,
MPUKJIAIHBIX aCHeKTaX OWONIOTWYECKUX 3HaHWM. [Isi pa3BUTHS W MOAJMEPKAHUS WHTEpeca OOYyJaroIIUXcs K
OHMOJIOTHH HapsAly CO 3HAUYUTEIbHBIM OOBEMOM TEOPETHYECKOI0 MaTepHualia B COJACPKAHUU IMPOrpaMMBbI IO
OMOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C HCTOpPHEW CTAHOBJIICHHS M Pa3BUTHUS TOM WM HMHOM oOjactu
OMOJIOTHH, BKJIAJIOM OTEYECTBCHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHHE BAKHEUIIUX OHOJIOTHYECKHX U
IKOJIOTHYECKUX TIPOOIEM.

Lenb u3yuenus yueObHoro npeameta «bruonorus» Ha yriiyonéHHOM ypoBHE — OBJIa/ieHHE 00y4atoluMucs
3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAJIHLHOW OpraHM3allMH >KUBBIX CHUCTEM pa3HOTO paHra U IpuoOpeTeHHe
YMEHUH HCIIONB30BaTh 3TU 3HAHMUA B (POPMUPOBAHUM MHTEpECa K ONpeaenéHHON 06aacTu nmpodeccuoHaIbHON
NeSTeNbHOCTH, CBS3aHHOM ¢ OWonorued, wWiaMm K BbIOOpY Yy4eOHOTO 3aBeleHHs] JUIS MPOJOIDKCHHS
Ouooruueckoro oopa3zoBaHusl.

Jloctuxkenne 1end u3ydeHuss ydeOHoro mpeamera «buonorus» Ha  yriiyOnéHHOM — YpOBHE
o0ecrieYnBaeTCs pelIeHueM CIeTyIONUX 3a/1au:

OCBOCHHE OOYYArOIIUMUCS CHUCTEMbI OMOJOTMYECKUX 3HAHHMI: 00 OCHOBHBIX OHMOJIOTUYECKHX TEOPHSX,
KOHIEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBUiIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYI0 KapTHHY MHpa; O CTPOCHHHM, MHOTrooOpa3uu U OCOOEHHOCTSAX OHMOJOTHYECKUX CUCTeM (KJIETKa,
OpraHu3M, IMOMyJISALUs, BHJI, OHOreolneHo3, Ouocepa); O BBHLAAIOIMUXCA OTKPBHITHSAX M COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE 00YYaIOIIUXCS C METO/IaMU TTO3HAHUS JKUBOW MPHUPOJBI: UCCIEI0BATENILCKUMU METOJAMHU
OHMOJIOTMYECKHUX HayK (MOJEKYISAPHOM U KIETOYHON OMOJIOTUU, SMOPUOIIOTUN U OMOJIOTUU Pa3BUTHUS, TCHETUKH
U CeNeKIUH, OHOTEXHOJOTMM ¥ CHHTETUYECKOW OWOJOTHH, MaJCOHTOJIOTUH, SKOJOTHH); METOJaMU
CaMOCTOSITENTLHOTO TPOBENEHHSI OMOJOTMYECKUX HCCIe0BaHUN B jJabopaTopuu U B mpupoje (HabmroneHue,
M3MEpeHue, SKCIIEPUMEHT, MOJICITUPOBAHHE);

OBIJIaJIcHHE OOYYaIOIIMMUCA YMEHHUSIMH: CAMOCTOSITENIbHO HAaXOJWTh, aHATU3UPOBATh U HCIOJIH30BAThH
OMOJIOTHYECKYI0 HH(OPMAILINIO; TTOTH30BATHCSI OMOIOTUYECKON TEPMUHOJIOTUEN ¥ CHMBOJIMKOI; YCTaHABIUBATh
CBSI3b MEXIY pa3BUTHEM OHOJOTHU W COIMAIHHO-DKOHOMHYCCKHMH U 3KOJOTUYCCKUMHU IMpoOIeMaMu
YeJI0BEYECTBA; OIEHUBATH TIOCIEACTBUS CBOCH IEATEIHHOCTH 10 OTHOIIEHHIO K OKpPY)KAIOMIeH MPUPOTHON
cpene, COOCTBEHHOMY 3/I0pPOBBIO M 3JI0POBBIO OKPYXKAIOIIMX JI0JIei; 0OOCHOBBIBaTh M COOJIIOJATh MEphI
npodunakTuku UH(EKIMOHHBIX 3a00NIeBaHUM, TIpaBUiia TOBEICHUS B MPUPOJE U oOecreueHus: 0e30MacHOCTH
COOCTBEHHOW J>KMU3HEIEATSIIPHOCTH B YPE3BBIUANHBIX CHUTYAIUSX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMECHHbBIC HAYYHBIC OTKPHITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Yy O0YYAIOMIMXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CTIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA C
BBIIAIOIIMMUCS OTKPBITHSIMU M COBPEMEHHBIMH HCCIIEIOBAHUSIMU B OMOJIOTHH, PEIIaeMbIMH €10 MpobdiemMami,
METOOJIOTHEH OHMOJIOTUYECKOTO HMCCIIeOBAHMS, MPOBEACHUS YKCIIEPUMEHTANBHBIX HCCIEIOBAHHUNA, PEIICHHUS
OMOJIOrMYECKHX 3aj1a4, MOJIEITMPOBaHUS OMOIOTMYECKUX OOBEKTOB U MIPOIIECCOB;

BOCIIUTAHHE Y 00yUYaIONINXCs [IEHHOCTHOTO OTHOIICHHUS K JKUBOU MPUPOJIE B IIEIOM M K OTIENIBHBIM €€
o0BEKTaM U sBIEHUSM; (OpMHpPOBAHHE DKOJIOTUYECKOM, T€HETHUYECKOH TPaMOTHOCTH, OOIIeH KyIbTyphl
MTOBEJICHUS B TIPUPOJIC; MHTETPAIIUN €CTECTBEHHO-HAYYHBIX 3HAHHUIA,

nproOpeTeHne 00yJaroIUMHUC KOMIETEHTHOCTH B PAIllHOHAIEHOM TPUPOIOTIONH30BaHUH (COOIIOICHHE
MIPaBUJI TTOBECHUS B PUPOJE, OXPaHbI BUJIOB, SKOCUCTEM, OMOc]ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI U
3JI0pPOBbsI OKPYXKAIOIIKX JIIOACH (coOmoaeHust Mep MpoduIakTHKU 3a00sieBaHul, oOecrieueHrne 0e30MacHOCTH
KU3HEJCATCILHOCTH B YPE3BBIYAMHBIX CHTYAIUSAX TMPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
WCIIOIH30BaHUs OMOJIOTHYECKUX 3HAHUM U YMEHUH B TTOBCEHEBHOMN KU3HU,



CO3/IaHHE€ YCIOBUHM /Jii OCO3HAHHOTO BbIOOpa O0O0Y4YaIOIIMMUCS WHIMBUAYaIbHOW 00pazoBaTENbHOMN
TPAaEeKTOPUH, CHOCOOCTBYIOLIEH MOCIEAYIOUIEMY MPO(ECCHOHATTLHOMY CaMOOIIPEIEIEHUIO, B COOTBETCTBHHU C
WHIVUBUAYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1iee yKcno 4acoB, OTBEJCHHBIX HA M3ydyeHUE OMOJIOTMU Ha YIIIYyOJIEHHOM YPOBHE CPEIHEro OOIIEero
obOpazoBanus, cocrapiset 204 vaca: B 10 knacce — 102 yaca (3 yaca B Henenio), B 11 kmacce — 102 yaca (3 yaca
B HEJIENIO).

OT10op opraHM3alMOHHBIX (OPM, METOIOB U CPEACTB OOy4eHHUS OMOJOTHH OCYIIECTBISETCA C Y4ETOM
CHelU(pUKA €ro CoJAep>KaHUS U HANpaBICHHOCTH Ha MPOJOJDKEHHE OHOJIOrHMYecKOoro o0pa3oBaHUS B
OpraHu3alusIX CpeaHero NpodhecCUOHaIbLHOTO U BBICILIET0 00pPa30BaHMUs.

OO0s13aTeNIbHBIM YCIIOBUEM IMPU OOYYCHHH OHMONOTMH Ha YriyOJEHHOM YpPOBHE SIBJISCTCS TPOBEIACHHE
1ab0paTOPHBIX U MPAKTHUYECKUX padoT. Taxke ydacThue 0OyJaromMXCsl B BHIMOJIHEHUH MPOCKTHBIX U YU4eOHO-
HCCIIEIOBATENLCKUX Pa0OT, TEMATHKA KOTOPBIX OMpPENesIeTcsl yUUuTeIeM Ha OCHOBE UMEIOIUXCSl MaTepHalIbHO-
TEXHUUYECKHUX PECYPCOB U MECTHBIX IPUPOJIHBIX YCIOBHIA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Copepxanue nporpamMmsl, BBIIEIEHHOE KYPCUEOM, HE BXOIUT B NPOBEPKY I'OCYAaPCTBEHHOW MTOTOBOMU
arrectaiuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpemeHHas Ouosiorusi — KOMIUIEKCHas Hayka. Kpartkas ucropus pazButus 6uonoruu. buonornueckue
HayK{ M U3ydaemble UMU 1poOsieMbl. OyHIaMeHTalIbHbIE, IPUKIJIAHBIE U TOMCKOBBIE HAyYHbIE UCCIIEIOBAHUS
B OHoOJIOTHH.

3nayeHne 6UoJIOTUU B JOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTuHBI Mupa. [Ipodeccun,
CBsI3aHHbIE C OMosIoruell. 3HaueHue OMOJIOTUH B MPAKTUUYECKON NESATEIbHOCTH YEJIOBEKa: MEAULIMHE, CEIbCKOM
XO35IICTBE, IPOMBIIIJIEHHOCTH, OXPaHEe IPUPOJIBL.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. lapsun, Y. 'apseii, I. Mennens, B.
WN. Bepnanckuii, . I1. I1aBnos, . . Meunnkos, H. U. BaBuios, H. B. Tumodeer-Pecosckuii, /[x. Yorcos,
®. Kpuk, J1. K. benses.

TaGmuuet u cxembl: «CBsI3b OMOJIOTUH C APYTUMH HayKaMm», «CrcTteMa OMOJIOTHYECKUX HAYK».

Tema 2. /KuBble cucTeMbl M HX H3YUYeHHE

JXKuBble cuctembl Kak mpeaMer uzydeHust 6uonoruu. CBOWCTBA KHUBBIX CUCTEM: €JMHCTBO XMMHUYECKOI'O
COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTb, CJIOXKHOCTb W YHNOPSJOYEHHOCTb CTPYKTYpbl, OTKPBITOCTD,
CaMOOpraHu3alMsl, CAMOBOCIIPOU3BEICHHE, PA3IPa)KUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aly >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIJIETOYHBIMA, TKAaHEBBIM, OPraHU3MEHHBIN,
HOMYJIAMOHHO-BU/IOBOM, S5KOCUCTEMHBIN (OnoreoneHoTuueckuit), buocdepHsiit. [Iporeccsl, mpoucxoasme B
KHUBBIX cucTeMax. OcHOBHbIE Npu3HaKu >xuBoro. JKu3Hb Kak (opma cymecTBoBaHus marepuu. Haykw,
M3Y4aIOIIKeE )KUBbIE CUCTEMBI Ha PA3HBIX YPOBHAX OpraHU3alluu.

W3yuenme xuBbIX cucteM. MeToasl Ouonorniyeckoil Hayku. HaOmonenue, m3mepeHue, SKCIEpUMEHT,
cucremMarusanus, MeraaHanu3. IloHsATme O 3aBHCMMOM W HE3aBUCMMOW niepemMeHHOW. IlnanmpoBanue
skcnepumenTa. [loctanoBka u nposepka rumnotes. Hyneas runotesa. [lonsitue BEIOOpKH U €€ JTOCTOBEPHOCTD.
Paz6poc B 6nonornyeckux JaHHbIX. OIEHKa JOCTOBEPHOCTHU MOMYYEHHBIX Pe3yabTaToB. [IpUunHbBI HCKaXKEeHUS
pe3yiabTaTOB dKCIIepUMeHTa. I [OHATHE CTATUCTUYECKOTrO TECTA.

JdemMoHcTpanuu

Tabmuuel 1 cxembl: «OCHOBHBIE NMPHU3HAKH XKU3HW», «buomorudeckne cuctembl», «CBOWCTBA KHUBOMH
MaTepun», «YpPOBHU OpraHU3allMU JKUBON NPHUPOAb», «CTPOEHHE )KMBOTHOM KIETKM», «KaHU KUBOTHBIXY,
«CucTeMbl OpPraHoB Y€JIOBEYECKOTO OpraHusmay», «buoreonenos», «buocdepa», «MeToasl U3ydeHUs KUBOU
MIPUPOJIBI».

Ob6opynoBanue: JaboparopHOe O0OpyAOBaHHE M  TPOBEJACHHUA  HAOMIONEHUH, H3MEepeHHid,
JKCIIEPUMEHTOB.

IIpakTuyeckast padora «licronb30BaHNuE pa3IUYHBIX METOA0OB IPU U3YYEHUU KUBBIX CHCTEM).

Tema 3. buosorust KieTrku

Knerka — cTpyKTypHO-(pyHKIIMOHANIbHAS €AMHUIA KUBOTO. VicTOpHs OTKpbITHS KiieTku. PaboTts! P. I'yka,
A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. BupxoB). OCHOBHbBIE MOIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToapl MOJIEKYIISIPHOM M KJIETOYHOM OMOJIOTHH: MUKPOCKOIIHS, XpoMmaTorpadus, dJIeKTpodope3, METo
MEUEHBIX aToMoB, auddepeHnnanbHoe UEHTpUYTHPOBaHKUE, KYJIbTUBUPOBAaHUE KIETOK. M3yuenue
@ukcupoeannvix  Kiemox. DIEKTpPOHHas MHKpockonus. Kowugokanenas mukpockonus. Bumanvhoe
(npudsicusHenHoe) usydenue Kiemox.

JdemMoHcTpauuu

IToprpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. [llneiinen, P. Bupxos, K. M. bap.



Tabmuubr u cxembl: «CBETOBOM MHKPOCKOI», «IDJIEKTPOHHBIM MHUKpPOCKOM», «lVcTtopus pa3BUTHA
METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MUKPOIPENnapaThl PaCTUTEIbHBIX, KUBOTHBIX M OaKTEepHUATbHBIX
KJIETOK.

IIpakTnueckas padora «/3yueHue MeTONOB KJIETOYHOU Oumonoruu (Xxpomarorpadus, snekrpodopes,
muddepennmansaoe neHTpudyruponanue, [1LP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XHWMHUYECKUI COCTaB KIETKUM. Makpo-, MUKpO- U yJIbTpaMUKpOJIeMEeHThl. Boma u €€ ponp Kak
pPacTBOPUTEIIS, PEAreHTa, y4yacTue B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYJSIUU. MHUHEpanbHbIE BElllecTBa
KJIETKH, X OHOJIOTnYecKas posib. Poib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BemiecTBa KiIeTku. buonornueckue monumepsl. benku. AMUHOKHCIOTHBINA COCTaB OEJIKOB.
Crpyktypbl 6enkoBoil mMosekyinbl. [lepBuunas cTpykrypa Oenka, mentujaHas CcBsi3b. BropuuHas, TpeTHdHas,
yeTBepTUYHasE CTPYKTypbl. Jlenarypanus. CpoiictBa OenkoB. Kitaccudukamnus OenkoB. buonorndeckue
¢bynkuun 6enxoB. [lpuonsi.

VYrneBoabl. MoHOcaxapu/pl, AUcaxapu/ipl, OJUrocaxapuabl U nouucaxapuasl. OOLIMil 1aH CTpOeHUs 1
(bU3MKO-XMMHYECKHE CBOICTBA yIrieBoA0B. buonornueckue GyHKIIMHN YTIIE€BOIOB.

Jlumuaer.  T'wapoduibHo-ruapodoOHbIle  cBoiicTBa. Kmaccuduxamus nunuaos. Tpurnuuepunsi,
dbochomunuabl, BOCKH, CTepouabl. buomornmyeckue (yHkumu munuaoB. OOIIHME CBOWCTBA OMOJOTHYCCKUX
MeMOpaH — TeKy4eCTh, CHOCOOHOCTh K CAMO3aMBIKaHHIO, ITOJIYITPOHUIIAEMOCTb.

Hyxneunosbeie kucnorsl. JITHK u PHK. Crpoenne nyxnenHoBbix kucinor. Hykneoruasl. Ilpunnmn
koMmiuiementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoitHas cnupans. MecToHaxoxaeHue M
ounonornueckune Gpynknuu JJHK. Buner PHK. ®ynkuuu PHK B kiterke.

Crpoenue mosekynsl AT®. Makposprudeckue cBsizu B Mosiekyine AT®. buonmornueckue ¢yHKIUN
AT®. BoccraHOBIEHHbIE MEPEHOCUYMKH, UX (PYHKIMH B KIeTKe. /[pyeue Hykneosuompugocpamor (HTD).
CexsenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrtpykrypHas Ouonorus: Ouoxumuueckue W  OuoU3MUecKHe  HCCIeNOBaHUS  COCTaBa W
MPOCTPAHCTBEHHOU CTPYKTYpBl Onomonekyn. Modenuposanue cmpykmypovl U @QYHKYU OUOMONEKYI U UX
Komnexkcos. Komnvromepuwiii Ou3aun u OpeaHu4eckull cunmes OUOMONIEKY U UX HeNPUPOOHBIX AHALO2O08.

JdemMoHcTpanuu

IToprpertsr: JI. ITonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankmun, @. Canrep, C. [Ipy3unep.

Huarpammsbl: «Pacnpenenenne XHUMHYECKHX D3JIEMEHTOB B HEXUBOW mpupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NMPUPOIE».

Tabnuue! u cxemsl: «llepuoguueckas TabaMIa XUMHUUECKUX 3JIEMEHTOB», «CTpOEHUE MOJIEKYJIbl BOABIY,
«BemectBa B cocraBe opraHuzMoB», «CTpoeHHe MoJeKysbl Oenka», «CTpyKTypbl OETKOBOW MOJIEKYJIBD»,
«CTpoeHre MOJIEKYNl YrieBoaoB», «CTpoeHue MOJEKya JunuaoB», «HykienHoBble KHUCIOTHI», «CTpoeHue
MouieKyibsl ATO».

Ob6opynoBaHue: XUMUYECKas ocyia 1 000py10BaHHE.

JlaGopatopHas padora «OOHapyxeHue OelIKOB ¢ MOMOIIbI0 KAUeCTBEHHBIX PEAKLIUI».

JlaGoparopuas padora «lccienoBaHue HYKJIEHMHOBBIX KHCIJIOT, BBIIEIEHHBIX M3 KIJIETOK Pa3IMYHBIX
OpPraHU3MOBY.

Tema 5. CTpoenune n pyHKIMH KIETKH

Tumnbl kieTOK: SykapHOTHYecKas U Npokapuotudeckas. CTpyKTYpHO-(YHKLUMOHAIbHBIE 0Opa3oBaHUs
KJIETKH.

Crpoenue npokapuoTuueckoil kietku. Kierounas crenka Oakrepuil u apxeidl. OcoOEHHOCTH CTPOEHHUS
reTepoTpoPHOI 1 aBTOTPO(HON MIPOKAPUOTUYECKHUX KIETOK. MEeCTO M pojb MPOKAPHOT B OMOIIEHO3aX.

Crpoenrne ¥  (QYHKIMOHUPOBAHME HYKapHMOTHUeCKOW  KieTku. IlmasmaTuueckas  MeMmOpaHa
(urazmanemma). CTpykTypa Tuia3MaTHdeckod MemOpaHbl. TpaHCIOPT BEIIECTB dYepe3 IIa3MaTUUYECKYHO
MeMOpaHny: naccuBHbIN (AudPy3us, obneruénnas AuPpdy3us), akTUBHBIN (IIEPBUYHBIA U BTOPUYHBIN aKTUBHBIN
tpancnopt). [lomynponuriaeMmocts MeMOpanbl. Pabora HaTpuii-KanueBoro Hacoca. DHJIOLMUTO3: MUHOIUTO3,
¢aromnuro3. Dx3onuro3. Kinerounas crenka. CTpykTypa U GyHKIHU KIETOYHON CTEHKU PACTeHU, TprOOB.



Huronnasma. [{uto3onb. [{utockener. [[Bmwkenue muromiasmel. Opranouas! kiaeTkn. OqHoMeMOpaHHbIE
opraHoujibl KjieTku: sHjoruiazMaruyeckas cetb (DIIC), anmapatr [onbKu, JTU30COMBI, X CTPOEHUE H
¢ynkuuu. B3anMocBsS3b OJHOMEMOpaHHBIX OPraHOMAOB KiIeTKU. CTpOEHHE TpaHyJSIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus 6eaxos ¢ II1C. CuaTe3 pacTBOpUMBIX 0esKoB. CHHTE3 KJIETOUHBIX MeMOpaH. [ mankuit
(arpanynspHbli)  3HAomIasMarudeckuid  perukynyMm. CekperopHas  ¢yHkuuMs anmapata  [onbIoku.
Mooughuxayus 6enxkos 6 annapame I onvoocu. Copmuposka 6enkoe 6 annapame Ionvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacturenbHbIX KieTok. Kinetounsiit cok. Typrop.

ITosmyaBTOHOMHBIE OpraHOMABI KJIETKU: MHUTOXOHJIPHUHU, IUIACTUIBL. [Ipoucxooicoenue MumoxoHopuu u
naacmud. Cumobuoeenes (K.C. Mepeoxcxoeckuti, JI. Mapeynuc). Ctpoerue u GyHKIIMA MUTOXOHIPUI U TUTACTH/I.
[lepBuyHble, BTOPUYHBIE M CIOXHBIC IUIACTHABI (OTOCHHTE3UPYIOIIMX JYKApUOT. XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIUX PACTCHUMH.

HememOpannble opraHouasl kinetkn CrpoeHne M (YHKIMH HEMEMOpaHHBIX OPraHOUJOB KJIETKH.
Pu6ocomsl. IIpomescymounvie gpunamenmol. MUKpOpUIAMEHTBL. AKmuHosbie Mukpoguiamernmsoi. MplllieuHble
KIIETKU. AKMuHo8ble KOMNOHEHMbl Hembluleunblx kiemok. Mukporpyoouku. Knetounsiii nentp. CtpoeHue u
JBIDKEHUE JKTYTHKOB M pecHHYeK. MUKpOTpyOOukr muToruia3mel. LlenTpuons. benku, accoyuupoeanuvie ¢
MuKpoghunamenmamu u mukpompyoouxkamu. Momopnule 6enxu.

Snpo. OOGosouka siipa, XpOMaTHH, KapHOIUIa3Ma, SIpPBILKH, MX CTpoeHHe U (GYHKUUU. SnepHsbli
OenxoBbIii MaTpukc. [IpocTpaHCTBEHHOE paCIONOKEHHE XPOMOCOM B WHTepdaszHOM siape. DyxpomamuH u
2cemepoxpomamun. bBelnku XpoMaTUHAa — TUCTOHBL. Junamuxa s0epHot obonouku 6 mumose. Hoepmuuiii
Mpancnopm.

Knerounsle BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK SYKapUOT (pPacTUTENbHOM, )KUBOTHOIA,
rpuOHOI).

JdeMoHcTpanuu

[Hoptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabnuuel u cxembl: «CTpoeHUE FYKAPUOTHUECKON KiIeTKN», «CTpOCHHE KUBOTHON KIIETKN», «CTpoeHue
pacTUTEIBHOU KIIETKN», «CTpOEHNE MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapuOTHIECKON KIETKN.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIPENApaTbl PACTUTENBHBIX, IKHUBOTHBIX  KIETOK,
MUKpoTpenaparbl 0aKTepHalbHbIX KJIETOK.

JlabopaTopnasi padora «l/3ydueHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBbI».

JlabopaTopHasi padora «lccnenoBanue mia3Monn3a 1 Jera3Moian3a B paCTUTENIbHBIX KIETKaX».

IIpakTnueckas padora «/3yuyeHue ABMKEHUS HUTOMIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NPEeBpPAaLCHNE JHEPTHH B KJIeTKe

AccUMMIIAINS U JUCCUMIIIALUS — JBE CTOPOHBI MeTaboau3Ma. Turbl 0OMeHa BelIecTB: aBTOTPOQHBIN U
rerepoTpodHbIii. YyacThe KHUCIOpoJa B OOMEHHBIX Ipoleccax. JHEpreTMUecKoe 00ecleueHUe KIIETKU:
npespauieHrne AT® B oOMeHHBIX mporeccax. PepMEHTATUBHBIN XapakTep peakifil KJIeTOYHOr0 METadoIu3Ma.
@depMeHTBI, HUX CTpOEHHE, CBoWcTBa M MexaHusM JeiictBus. Kodepmentsl. Otiauuus (epMeHTOB OT
HEOPraHMYeCKUX KaTanu3aropoB. benku-akTuBaTtoppl U O€IKU-MHTMOUTOPHL. 3aBHCHUMOCTH CKOPOCTH
(epMEeHTAaTUBHBIX PEAKINIl OT pa3InYHbIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OpPraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHbl
gdomocunmes y 6baxmepuii. Ceéemocobuparowue nuemMeHmsvl U NUSMEHMbl pPeakyuoHno2o yeumpa. Ponb
XJIOpOIIIIAcTOB B Mporecce GorocunTe3a. CBeroBas u TeMHoOBast (hazbl. Pomoovixanue, Cs., C4- u CAM-munuw
domocunmesa. IlponykTuBHOCTh (OTOCUHTE3a. BiusHue pa3nuuHbIX (PaKTOPOB Ha CKOPOCTh (POTOCHMHTE3A.
3HaueHue POTOCHHTE3A.

XemocuHTe3.  PazHooOpa3sue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTpUUIUpyIOmUE  OakTepuw,
xKenez00aKkTepuu, cepobaKTeprn, BOJIOPOIHbIE OaKTepun. 3HAaUEHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Buabl Opoxenus. [IpoaykTel OposkeHHs U UX HCHOJIb30BAaHUE YEIIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBbI KaK 00BEKThl OMOTEXHOJIOTUHU U BO30OYIUTENN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHepreruuyeckoro oOmena. I[loaroroBurenbHbIM 3Tam. ImMkoan3 —
0ECKUCIOPOAHOE PaCLICTNICHHE TITIOKO3bI.



buonoruueckoe okuciaeHWe, WIM KJIETOYHOE JbIxaHue. Poilb MHUTOXOHIpuUi B  Mpoleccax
Oouosiornyeckoro okuciuenusa. llukmmueckue peakiuu. OxuciaurenbHoe ¢ochopunupoBanue. IHepeus
Membpannoeo epaduenma npomonos. Cunmes AT®: paboma npomomnnoi ATD-cunmasel. [lpenmyrnecTBa
a’poOHOTO MyTH OOMEHa BEIIECTB Iepe1 aHadpOoOHBIM. DPPEKTHBHOCTH SIHEPTETUIECKOTO OOMEHA.

JdemoHcTpauuu

[Toprpersr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuenn, I
A. 3aBap3uH.

Tabmuubr u cxeMbl: «DoTocHHTE3», «DHEpreTUYecKkuii obmen», «buocuHTe3 Oenkay, «CTpoeHue
bepmenTa», «XeMOCHHTE3Y.

Ob6opynoBaHue: cBETOBOH MHUKPOCKOII, 000PYIOBaHHE JUIsl TIPUTOTOBJICHUS MOCTOSIHHBIX U BPEMEHHBIX
MUKpOIIPENaparos.

JlabopaTopHasi pa6ora «l3ydeHue KaTaJuTHYECKOW aKTUBHOCTH (DEpMEHTOB (Ha MpUMEpe aMMJIa3bl
WJIM KaTaasbl)».

JlaGopaTtopuas padora «l3ydyeHue (EepMEHTATUBHOTO pACILEIUICHUS TIEPOKCHIA BOJOPOAA B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX).

JlabopaTopnasi pabora «CpaBHeHUE NPoIeccoB (POTOCHHTE3A U XEMOCUHTE3a».

JlabopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKEHUS U ABIXAHUSD.

Tema 7. HacieacrBeHHasi MH(pOpMalUs U peaju3anus eé B KJIeTKe

Peakuuu marpuuHoro cuHtes3a. lIpMHLIMI KOMIUIEMEHTApHOCTH B PEAKLUSAX MATPUYHOIO CHUHTE3a.
Peanuzarus HacneacTBeHHOW WHGOpMaNKK. [ eHETHYECKU KOJI, €ro CBOMCTBA. TPaHCKPUIIIUS — MAaTPUYHBIN
cuate3 PHK. [IpuHIMIBI TpaHCKPUMIMH: KOMILJIEMEHTAPHOCTb, AHTHIAPALIECIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou kiemke. Hexooupyrowue PHK.

Tpancmsiuust u e€ sranbl. Yuactue TpancnoptHbix PHK B Ouocunrese Oenka. YcioBus OuocuHTes3a
oenka. KogupoBanue aMuHOKHCIIOT. Posib ppubocoM B OnocuHTE3€e OernKa.

Cogpemennvie npeocmasieHuss o cmpoeHuu 2enog. OpraHuzalus T'€HOMa Yy MPOKAPUOT U IYKApHUOT.
Perynsmus akTUBHOCTH TeHOB y mpokapuor. ['mmorte3a omepona (®. Xako6, XK. Mano). Monexynaproie
MeXaHusMbl IKCnpeccuu 2eHog y 9ykapuom. Ponv xpomamuma 6 pecynayuu pabomel eenos. Perynsums
0OMEHHBIX MpoIeccoB B KieTke. KieTounslit romeocTas.

Bupycbl — HekneTouHble (GOpMBI KU3HU U OOnuratHele mapasutbl. CTpoeHHE TPOCTBIX U CIONKHBIX
BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. Kuzuennwviii yuxkn JJHK-cooepocawux eupycos, PHK-cooeporcawjux
gupycos, bakmepuogpazos. Obpamnas mpaHcKpunyus, pegepmasa, uHmezpasa.

BupycHpie 3a0osneBaHusi 4YenmoBeka, JKUBOTHBIX, pactenuid. CIINJ, COVID-19, coumanpHble H
MEAUIIMHCKUE MPOOTIEMBI.

Buoungopmamuxa: unmezpayusi u ananuz  6omvwux maccusos  («bigdatay) cmpyxmypnoix
ouonocuyeckux oanHvlx. Hanomexwnonocuu 6 ouonocuu u meouyuwe. llpoepammupyemvie @dyHKyuu 0Oeixos.
Cnocobwl 0ocmaegku nekapcms.

JdemMoHcTpanuu

[Hoptpetsr: H. K. Konsuos, J. U. iBanoBCKui.

Tabmumpl u cxemsl: «buocunTtes 6enkay, «I'eneTnyeckuit kony, «Bupycer», «bakrepuodarmny.

IMpakTnyeckas padora «Co3nanne MOJICIH BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKHU

Knerounslii 1mukn, ero mnepuoasl u perymsauus. Murtepdaza 1 Muto3. OCOOEHHOCTH TMPOIIECCOB,
nporekaomux B uHTepdaze. IlonroroBka kietku Kk aeneHuto. [IpecuHreTnyeckuil (MOCTMUTOTHUECKUN),
CUHTETUYECKUN U TTOCTCUHTETHYECCKUH (IPEMUTOTUYECKHI ) IEpHOIbl HHTEPPa3bI.

Matpuunslii cunre3 JHK — permmkanusa. Ilpunnmner pemmmkannn JHK: koMmmiemeHTapHOCTS,
MOJIYKOHCEPBATUBHBIM CUHTE3, aHTHUNapayienbHocTh. Mexanusm pemukanuu JJHK. Xpomocomsr. Ctpoenue
xpomocoMm. Tenomeps! u TenoMepasa. XpoMOCOMHBIN HAOOP KIETKH — KapUOTHI. JUIUTOMAHBINA U TarTONTHBINA
Habopsl XxpomocoM. ['oMonoruuHbeie XpoMOcOMBI. [10710BBIE XPOMOCOMBI.

Jlenenne kierku — muTo3. CTaauM MHUTO3a M MPOUCXOISIIME B HUX MPOIECChl. THUMBI MUTO3a.
Kapunoxunes n nuroknses. buonornueckoe 3HaueHne MUTO3A.



Perymnsmus mutoTndeckoro nukia kietku. [IporpaMmmupyemas kiieTouHasi THOeNb — aronTos.

Knerounoe sapo, XpOMOCOMBI, (YHKUIMOHANbHas TIeHOMUKA. Mexanuzmvl  npoaugepayuu,
oughgpepenyuposku, cmapenus u eudenu kiemox. «L{ugposas xknemxay — OuouHgopmamuueckue mooenu
DYHKYUOHUPOBAHUSA KIIeMKUL.

JdemoHcTpauuu

Tabmuubl U cxembl: «OKU3HEHHBIN UK KIETKW», «Murtosy, «CtpoeHue xpomocomy», «Perummkanus
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpornpenapathl: «MuUTo3 B KJIETKaX KOpeIlKa JTyKay.

JlaGoparopHas padora «3yyeHne XxpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTopuasi padora «HaOmoneHue MuTO3a B KIETKAaX KOHYMKA KOpENIKa JykKa (Ha TOTOBBIX
MUKpOIIpEenaparax)».

Tema 9. Ctpoenue n yHKIUM OPraHU3MOB

buonoruueckoe pasznooOpazue opranusMoB. OJHOKIETOYHBIC, KOJOHUAIbHBIC, MHOTOKJIETOYHbIE
OpraHHU3MBbl.

OcCoOEHHOCTH CTPOCHHSI W JKU3HENEATEIHHOCTH OJHOKIETOYHBIX OPraHu3MOB. bakrtepum, apxew,
OJTHOKJIETOYHbIE TPUOBI, OHOKIETOYHBIE BOAOPOCIH, IpyTrue MPOTUCThL. KooOHMaNbHbIE OPraHUu3MBI.

B3anMocBs3p yacTell MHOTOKJIETOUHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbI OpraHoB. OpraHu3M Kak
eauHoe nenoe. ['omeocras.

Tkanu pacteHuid. TUIBI paCTUTENBHBIX TKAHEH: 00Opa3oBaTeIbHAs, TOKPOBHAS, MPOBOSIIAS, OCHOBHAS,
Mexanuueckas. OcoOeHHOCTH CTpOeHHs, PYHKIUN U pacroiOKeHUs TKaHel B OpraHax pacTeHUH.

TkaHM KUBOTHBIX U YeJIOBEKA. THUIIbI )KUBOTHBIX TKAHEW: SNUTEINAIbHAS, COCAMHUTENbHAS, MBIIIEYHAs,
HepBHas. OCOOCHHOCTH CTPOCHUs, QYHKITUI U PACIIOIOKEHUS TKAaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIe U reHepaTUBHBIC OpraHbl pacTeHU. OpraHbl U CUCTEMbl OPTaHOB JKUBOTHBIX H
yenoBeka. OyHKIMU OpraHoB U CUCTEM OpPIraHOB.

Omnopa tena opranu3moB. Kapkac pacrenuii. CkeneTsl OJHOKIETOYHBIX U MHOTOKJIETOUHBIX KMBOTHBIX.
Hapy:xublii 1 BHyTpeHHMII ckeneT. CTPOCHUE U TUIIbI COEUHEHUS KOCTEH.

JIBrxkeHue oOpraHu3MmoB. JIBMXKEHHWE OJIHOKJIETOYHBIX OPTraHM3MOB: amMEOOUIIHOE, >KTYTUKOBOE,
pecHu4HOEe. JIBM)KEHHME MHOTOKJIETOYHBIX PACTEHUH: TPONHM3Mbl M HACTHHU. [[BH)KEHHWE MHOTOKJIETOYHBIX
KUBOTHBIX U YETIOBEKa: MblllieuHas cuctema. Pedrexc. CkeneTHbie MBI U UX paboTa.

[Iutanue opranusmos. llornoiieHue BOABI, YIVIEKMCIOIO Ta3a U MUHEPAJIbHBIX BELIECTB PACTEHHUSIMHU.
[Iutanue >KUBOTHBIX. BHYTPHUMOJIOCTHOE W BHYTPUKJIETOYHOE mMHUUIEBapeHue. lluTaHne mNO3BOHOYHBIX
KUBOTHBIX. OTHenbl MUIIEBApUTENbHOTO TpakTa. [lumeBapurtenbHble jkenesbl. [luieBapuTenbpHas cucTema
YyesoBeKa.

Jlpixanue opranu3mMoB. Jpixanue pacteHuil. Jpixanue ;kxuBoTHBIX. g dy3us razoB uepe3 moBEpXHOCTb
kietkd. KokHoe npixanue. JlpixatenbHas moBepXHOCTh. KabGepHoe M né€rouHoe JpixaHue. JlpIxaHue
MMO3BOHOYHBIX KUBOTHBIX W YEJIOBEKA. OBOJIOIMOHHOE YCIOXXHEHHE CTPOEHUS JETKUX TO3BOHOYHBIX
KUBOTHBIX. JlpIXaTrenpHas cucTeMa 4elnoBeKa. MeXaHW3M BEHTHIALMH JIETKUX Yy NTHI] U MJIEKOIMUTAIOIIMX.
Perynsmus npixanud. JlpixarenbHble 00BEMBIL.

TpancnopT BemecTB y OpraHuM3MoB. TpaHCIIOPTHBIE CHUCTEMBI pAacTeHUU. TpaHCIOPT BEHIECTB Yy
*KUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHast ccTeMa O3BOHOYHBIX )KUBOTHBIX M YEJIOBEKA.
Ceppatiie, KpOBEHOCHBIE COCYIBI M KpoBb. Kpyru kpoBoOOpaiieHus. DBONIOIHOHHBIE YCIOXHEHUS CTPOCHUS
KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX KHUBOTHBIX. PaboTa cepama u e€ perymnsusi.

Beinenenne y opranusmoB. Beinenenue y pacteHnid. Beinenenue y KUBOTHBIX. COKpaTHTEIbHBIE
Bakyonu. Opranbl BbiieneHus. OuiabTparusi, CEKpelrs U 0OpaTHOE BCAChIBAHWE KaK MEXaHWU3MbI PabOTHI
opraHoB BbifesnieHHs. CBs3b MOJOCTH Tela C KPOBEHOCHOW M BBIAECIUTENBHOM cucTteMaMu. Boiaenenue y
MMO3BOHOYHBIX KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u GpyHkunonupoBanue Heppona. O6pa3oBaHre MOYH
y 4eJIoBeKa.

3ammTa y OpraHu3MOB. 3aliTa y OJJHOKJIETOYHBIX OpraHn3MoB. CrioOpbl OaKTEPHil M IUCTHI TPOCTEHUIIINX.
3ammMra y MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. CpeacTBa NacCUBHOM U XMMHUYECKOM 3a1UThl. OUTOHITUABI.



3ammTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [[OKpOBBI M MX MPOM3BOIHBIC. 3allUTa OpTaHU3Ma OT 0OJIe3HEH.
NmmyHHast cucrema 4yenoBeka. KieTouHbld ¥ TyMOpalbHBI MMMYHUTET. BpoXaEHHBIM M NPHOOpPETEHHBIN
cneunpuyeckuii ”MMyHHUTET. Teopust KinoHanpHO-cenekTuBHOro ummynurera (I1. Dpnux, ®. M. bepner, C.
Tonerasa). BocnanutenbHble 0TBETbl OpraHu3MoB. Ponb BpOXXIEHHOrO MMMYHHMTETa B Pa3sBUTHM CUCTEMHBIX
3a00JIeBaHUH.

Pa3npaxxuMocTs U peryisuus y opraHu3smMoB. PazapakuMocTh y OTHOKIETOYHBIX OpPraHU3MOB. TaKCHUCHI.
PasgpakuMocTs 1 peryisnus y pacteHui. PoCcToBBIE BellecTBa U UX 3HAYCHUE.

HepBHas cucrema u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas cuctema u €€ OTJIEIBI.
OBOJIOLIMOHHOE YCJIOKHEHHE CTPOCHUS HEPBHOW CHUCTEMBI y JKUBOTHBIX. OTHenbl TOJNOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Pediexc u pednexropnas ayra. besycioBHble u ycioBHbIE pedIeKCHI.

I'ymopanbHast peryiasuus U SHIAOKPUHHAs CHCTEMa JKMBOTHBIX U uenoBeka. JKenes3bl 3HIOKPUHHOM
CUCTEMBI U UX TOPMOHBI. JlelicTBUEe TOPMOHOB. B3auMOCBs3b HEPBHOM U SHIOKPUHHON cucteM. ['unoraiamo-
runogu3apHasi CHCTEMA.

JdeMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOrOKIETOUHBIE BOJOpOCIN», «bakTepumny,
«IIpocreiimme», «OpraHbl LIBETKOBBIX pacTeHH», «CHCTEMbl OpPraHoB IO3BOHOYHBIX >KMBOTHBIX»,
«BHyTpeHHee cTpoeHHe HaceKOoMbIx», «Tkanum pacreHwit», «KopHeBbie cuctembl», «CTpoeHHE CTeOIs,
«CTpoeHue TUCTOBOM MIIACTUHKNY, «TKaHU KUBOTHBIX», «CKkeneT uenoBekay, «[lumeBapurenbHas cucreMa,
«KpoBeHocHas cucrema», «/lpixatenbHas cuctema», «HepBHas cucrema», «Koxa», «MpllledHas cucreMan,
«BeloenurensHass — cucreMa»,  «OHIOOKpHHHas  cuctema», «CtpoeHue  Mblmne»y,  «MMMyHHTET»,
«KumeunononoctHsie», «Cxema nuTaHUs pacTeHui», «KpOBEHOCHBIE CHCTEMbI MO3BOHOYHBIX >KMBOTHBIX»,
«Ctpoenue ruapel», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHue A0XkAeBoro 4epss», «HepBHas cucrema
pbi06», «HepBHast cucrema nsarymku», «HepBHas cucrema mpecMbIKaromuxcs», «HepBHas cuctema nTuip,
«HepsHas cucrema miekonuraromux», «HepBHas cucrtema yenoBekay», «Peduiekey.

OOopynoBaHue:  CBETOBOM  MHMKPOCKOI,  MHKPOIPENaparbl  OAHOKJIETOYHBIX  OPraHU3MOB,
MUKpOIpenaparbl TKaHel, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, MTJIOKOKUX, HHUBBIE 3K3EMILISPbI
KOMHATHBIX PAacTeHHUH, repOapuul pacTeHUH pa3HBIX OT/AEIOB, BJIAXKHbIE IpernapaThl >KUBOTHBIX, CKEJIETHI
MIO3BOHOYHBIX, KOJUIEKIIMH OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBeKa, 000py10BaHHUE IJIsl JEMOHCTpAIU
MIOYBEHHOT'O ¥ BO3IyLIHOI'O MUTAHUs PACTEHUH, paclieneHus Kpaxmaia U OeJIKOB Moj JeiicTBUeM (pepMEeHTOB,
o0opynoBaHue i1 JIEMOHCTPAlMU OMNbBITOB MO H3MEPEHUIO0 JKU3HEHHON EMKOCTH JIETKHMX, MEXaHU3Ma
JIbIXaTENbHBIX ABM)KEHUN, MOJIEJIN TOJIOBHOT'O MO3T'a Pa3IMUHBIX KUBOTHBIX.

JlabopaTopnasi padora «l/3yueHne TkaHel pacTeHU».

JlabopaTopHasi padora «l/3y4ueHne TkaHel )KMBOTHBIX».

JlabopaTopnasi padora «l/3yueHne opraHoB IBETKOBOTI'O PACTEHUS».

Tema 10. PazmHoOkeHHMe ¥ pa3BUTHE OPTAaHU3MOB

@®opMbI pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe (BKIIOYas BereTaTMBHOE) U MoyioBoe. Buasl Oecrioioro
Pa3sMHOXKEHHUs: TOYKOBAHUE, CIIOPYJIALM, (hparMeHTalus, KIOHUPOBAaHHE.

[TonoBoe pasmuoxkenue. [lonoBeie KiIeTku, Wi rametsl. Meito3. Ctaguu mernosa. [loBenenne xpomocom
B Meno3e. KpoccuHrosep. buosornueckuil CMbICI MeHO3a M IOJOBOro mpouecca. Meio3s u ero mMecrto B
KU3HEHHOM LIMKJIE OPIaHU3MOB.

[TpenzapoapimeBoe pa3BuTHe. ['ameTorenes y »uBoTHBIX. [lonoBbie sxene3sl. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. CriepmaToreHes u ooreHes. CTpoeHne MOJ0BBIX KIETOK.

OmnongoTBOpeHre W SMOpPUOHANIBHOE pa3BUTHE XKUBOTHBIX. CrHOCOOBI OIJIOJOTBOPEHMS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WuavBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DOMOPHOIOrUs — HayKa O Pa3BUTUU OPraHU3MOB.
Mopdgoecenez — oona uz enaenwvix npobarem smopuonocuu. Konyenyus mopgoeenos u mooenu mopgozenesa.
Cragunm  sMOpuoreHesa >KMBOTHbIX (Ha npumepe Jsarymku). JpoOnenwe. Tumsl  npoOrieHus.
Jlemepmunupogannoe u Hedepmunuposanuoe opoodnenue. bracmyna, munet 6nracmyn. OcobeHHOCTH IPOOIICHUS
MJIEKOITUTAIONMIUX. 3apOJbIIIEBbIE JIUCTKU (TacTpysslus). 3aKiagka OpraHOB W TKaHEH U3 3apO/bIIIEBBIX



JUCTKOB. B3anMHoe BiMsHME YacTell pa3BUBAIOLIErOCs 3apojiblmia (3MOpHOHANbHAs HHIYKIUS). 3akiaaka
IUIaHa CTPOEHUs >KMBOTHOTO Kak pe3yabTaT MEpapXU4eCKUX B3aUMOAECHCTBUIM TIeHOB. BiusHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pa3Burue xxuBoTHbIX. [locTamMOpuonansubiil nepuos. [Ipsmoe u Henpsmoe pa3Butue. Pazpurue ¢
MeTamMopho30M y OECIO3BOHOYHBIX M IMO3BOHOYHBIX >KMBOTHBIX. bHONIOrMYeckoe 3HAYeHHE NPSIMOro U
HENpPSIMOI'0 pa3BUTHA, UX PACHPOCTPAHEHUE B MpHUpojae. TUlbl pocTa KUBOTHBIX. PaKTOPbI PEryssuu pocra
KUBOTHBIX M dyenoBeka. CTajuu MOCTIMOPHOHAIBHOTO PA3BUTUSL Yy JKUBOTHBIX W uenoBeka. Ilepuons
OHTOTeHe3a yesoBeka. CTapeHue U cMepTh Kak OMOJIOTUYECKUE TPOIECCHI.

Pasmuoxxenue u pazputue pactenuil. 'amerodur u cnopodur. Melo3 B KU3HECHHOM ITUKJIE PACTCHHUH.
OOpazoBanue cmop B mporecce Meio3a. [amerorenes y pacrenuil. OIUIOMOTBOPEHUE U Pa3BUTHE
pPacTUTENFHBIX OpPraHU3MOB. [[BOiHOE OIUIOZOTBOpPEHHME Y IIBETKOBBIX pacTeHuil. OOpa3oBaHHE M pa3BUTHE
CEMEHU.

MexaHu3MBbl PEryJsIIUM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

[Toprpersr: C. I'. HaBamun, X. IlIneman.

Tabmuie! u cxembl: «BereraTuBHOE pazMHOKEHUEY, « TUIBI O€CTIONOro pa3MHOXKEHUSY, «PasMHOXKEHHE
XJIAMUIOMOHabD», «Pa3MHOXkeHue HBrUIeHb», «Pa3MHOXeHue rulpb», «Meno3», «XpoMOCOMBD,
«["amerorenes», «CTpoeHue SHLEKIETKH U cliepMaro3ouaay, «OCHOBHBIE CTaAuM OHTOreHe3ay, «llpsmoe u
HemnpsiMoe pasButue», «PaszBurue Maiickoro xykay, «Pa3zButue capanum», «Pa3Butne nsarymkm», «/[BoliHoe
OIUIOAOTBOPEHUE Yy IIBETKOBBIX pacTeHUi», «CTpoeHue CeMsH OJHOAOJBHBIX W JBYJOJIbHBIX PACTEHUI»,
«OKW3HEHHBI LUKI MOPCKOM KamycTbl», <«OKW3HEHHBbIN IUKI Mxay, «KU3HEHHBIM LMK HarnoOpOTHUKAY,
«GKM3HEHHBIN LUK COCHBI.

O6opynoBanue: CBETOBOH MHKPOCKOI, MHKPONpENapaThl SHUIEKICTOK W CHePMAaTO30HI0B, MO
«IuK pa3BUTHS JIATYLLIKWY.

JlabopaTopHas padora «/3yueHue cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpENapaTaxy.

IIpakTHyeckasi padora «BbIsiBIIeHHE IPU3HAKOB CXOJICTBA 3apObILIEH TO3BOHOYHBIX )KUBOTHBIX».

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BHICIITMX PACTCHUNY.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIeICTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

VcTopus cTaHOBJIEHUS U pa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Menpnens, I'. ne ®pusa, T. Moprana.
Ponp oredecTBeHHbIX yu€HbIX B pa3BuTuu reHetuku. Pabotel H. K. Kosbuosa, H. U. BasuioBa, A. H.
benozepckoro, I'. /. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIE TEHETHMYECKHE MOHSTUS W CHMBOJBL. [ OMOJOTMYHBIE XPOMOCOMBI, AajUIeNIbHbIE T€HBbI,
QIbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBI M PELECCUBHBIM NPHU3HAK, FOMO3UIOTa, IETEPO3UTrOTa, YHCTas
JIMHUSA, TUOPHUIBI, TeHOTHM, (eHOTHIl. OCHOBHbBIE METO/bl T€HETHKH: I'MOPUI0IOTHUECKUH, IIUTOTOTHYECKHH,
MOJIEKYJIIPHO-T€HETUYECKHM.

JdemMoHcTpanuu

IToptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benozepckui, I
N. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckmii.

Tabnuue! u cxembl: «MeToJIbl TeHETUKNY, «CXEeMbI CKPEIIUBAHU .

JlabopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUECKUX UCCIETOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJICACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBolii 3akoH MeHens — 3akoH eIuHO0O0pa3usi THOPHIOB MEPBOTO
nokosieaus. [lpaBwino poMuHupoBaHus. Bropoil 3akoH MeHaenss — 3aKOH pacIICIUIEHUS TMPU3HAKOB.
[{uTomornyeckue OCHOBBI MOHOTHOPUAHOTO CKpelMBaHus. [ UloTe3a YNCTOTHI raMeT.

AHanuzupyrolee ckpemuBaHue. [IpomexxyTouHslil Xapakrep HacieqoBaHMs. PaciienieHue mpu3sHaKkoB
IIPY HETIOJIHOM IOMUHUPOBAHUHU.

JurubpunHoe ckpeniuBanue. Tpetuii 3akoH MeHzienst — 3aKOH HE3aBUCUMOTO HACJIEI0BaHUs TPU3HAKOB.
[{uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPELIUBAHUS.

CueruienHoe HacnenoBaHue mnpusHakoB. PabGotelr T. Moprana. CremnyieHHOe HacjelOBaHHE T'€HOB,
HapyLIEeHUE CUEIUIEHUS MEX1y TeHaMu. XpOMOCOMHasi TEOpHsI HaCIE€ICTBEHHOCTH.



'enetuka mosna. XpOMOCOMHBIM MEXaHHU3M OIpEAETICHUs MoJjia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'omorameTHblii M rereporaMeTHbli moi. ['eHeTHdeckas CTpyKTypa MOJIOBBIX XpomocoMm. Hacimenosanue
IIPU3HAKOB, CLIETIJIEHHBIX C IIOJIOM.

I'enotun kak nenoctHas cucrema. [lneloTponus — MHOKECTBEHHOE JEHCTBHE T'eHa. MHOKECTBEHHBII
ajutenusM. BzanmopeiicTBrue HeayuielbHbIX TeHOB. KoMmieMenTapHocTh. Onuctas. [lonumepus.

I'eneTnueckuii KOHTPOJb Pa3BUTHS DPACTCHUH, KXUBOTHBIX M 4YENOBEKa, a TaKkKe (PU3UOIOTHUECKHX
MIPOIIECCOB, MOBEICHHUS W KOTHUTHUBHBIX (QYHKUMH. ['eHeTMueckne MexaHH3Mbl CUMOHMOTICHE3a, MEXaHHU3MbI
B3aMMOJICHCTBUS «XO3MH — Mapa3uT» U «XO35IMH — MHKpOOHMOM». ['eHeTHyeckue acreKkTbl KOHTPOJS H
M3MEHEHHUS HACJIeICTBEHHOW NH(OPMAaLlMU B TOKOJICHHSIX KJIETOK U OpPraHU3MOB.

JdeMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopran.

Tabmuupt u cxembl: «llepBelii W BTOpoil 3akoHbl Menaems», «Tpernit 3akoH MeHuensay,
«AHanu3upymwlee ckpemuBanuey, «HemnonHoe nomuHupoBanuey», «CIEIUIEHHOE HACIEOBAaHUE ITPU3HAKOB Y
npo3odunsl»y, «l'enetnka momnay, «Kapuorum uenoBekay, «Kapuotunm apozoduis», «KapuoTum NTHIBDY,
«MHOX€ECTBEHHBIN ajlIeIn3M», «B3auMoaeCTBIE TCHOBY.

O6opynoBanue: MOJAETH JIJs IEMOHCTpPAIMU 3aKOHOB €IUHO0Opasusi THOPUAOB MEPBOrO MOKOJIEHUS U
pacuIeIuieHus] IPU3HAKOB, MOJENb JJIA JIEMOHCTpAalMu 3aKOHA HE3aBHUCHUMOrO HAacJIeI0BaHUS MPU3HAKOB,
MOJIENb Ul IEMOHCTpPALMU CLEIUIEHHOTO HAacJIeJOBaHUs MPU3HAKOB, CBETOBOM MHKPOCKOII, MUKPOIIpENapar:
«pozodunar.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y TPO30(DUITBIY.

IIpakTnueckas padora «/3ydyenue pe3yabTaToB JUTHOPUIHOTO CKPELIUBAHUS Y APO3OPIIBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHoruna M cpenbl npu GopmupoBaHuu (peHotuna. M3MEHUMBOCTH MPU3HAKOB.
KauecTBeHHbBIE M KOJMYECTBEHHBIE MPU3HAKKU. BUIbl N3MEHUMBOCTH: HEHACIIEICTBEHHAS] U HACIICICTBEHHASL.

Monudukarnrontas ”3MeHYUBOCTb. Posib cpenpl B GopMUPOBAHUM MOIU(PUKAIMOHHON U3MEHYMBOCTH.
Hopma peaknuu mnpusHaka. BapuanmonHbeiii psn u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa
MOTU(UKATMOHHONW N3MEHUYUBOCTH.

'enoTunuueckass u3MeHUUBOCTh. CBOMCTBAa TE€HOTUIHMYECKOW W3MEHYMBOCTH. BUIBI T€HOTHIHYECKOM
W3MEHYUBOCTH: KOMOWHATUBHAS, MyTal[HOHHAS.

KomOunHaTiBHas ©3MEHUMBOCTh. Mel03 U MOJI0BOM MpoIiecc — OCHOBa KOMOMHATUBHONW M3MEHUUBOCTH.
Ponb koMOMHATUBHON M3MEHYMBOCTHU B CO3/1aHUU T€HETUYECKOTO pa3HOO0pas3us B Mpe/esiax OJJHOTO BUJIA.

MyTannoHHasi U3MEHUYMBOCTb. Buabl MyTauuii: reHHble, XPOMOCOMHBbIE, TeéHOMHbIEe. CIIOHTaHHbIE U
WHIYLIUPOBAHHBIE MYTallUM. SIIepHBbIE U LUTOIUIa3MaTHyeckue MyTtanui. COMaTUueCKUe 1 MOJOBbIE MYyTAllUH.
[IpyunHBl BO3HMKHOBEHHS MyTalui. MyTareHsl M HX BIHMSHUE HAa OpPraHuW3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Tpoliecca. 3aKOH FOMOJIOTMYECKUX PSAAOB B HacieacTBeHHON m3MeHunBoctu (H.M. BaBunos).
BHesiepHast U3MEHUNBOCTh M HACJIEICTBEHHOCTbD.

Onucenemuxa u 3NUEHOMUKA, PONb INUSEHEMUYECKUX (hakmopos 8 HACIe008aHUU U UZMEHUUBOCU
GheHomunuyeckux npuU3HAaKos8 y OpeaHu3Mos.

JdemMoHcTpauuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuiios.

Tabmuel U cxeMbl: «Buibl U3MeHUMBOCTHY, «MoaudukaonHas U3MEHYHBOCThY», «KoMOuHaTHBHAS
U3MEHUYUBOCTHY, «Meito3», «OmnonoTBopeHuey, «I eHeTnueckre 3a00aeBaHus YeT0BeKay, «BUabl MyTaliuii».

ObopynoBaHue: UBble U TepOapHble SK3EMIUIIpbl KOMHATHBIX pacTeHHi, pucyHKU (¢oTtorpadun)
YKUBOTHBIX C PA3IUYHBIMUA BHIAMH U3MEHYHUBOCTH.

JlaGopaTtopnas paGora «lccinenoBanue 3aKOHOMEpHOCTEH MOAM(DUKALMOHHOW W3MEHUYMBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTnyeckas padora «Myranuu y Apo30¢puibl (Ha TOTOBBIX MUKpPOIIpenapaTax).

Tema 14. I'eneTuka 4yesoBeka

Kapuortun dyenoeka. MexayHapo/iHas mporpamma MCClieJOBaHUs T€HOMa YesioBeKa. MeToabl N3y4eHUs!
TeHETUKHN YeJIOBEeKa: TeHEATOTHYeCKUid, OJM3HEIOBbIN, [UTOTC€HETUYECKUH, MOMyIsSIIMOHHO-CTATUCTUUECKUH,



MOJIEKYJISIpHO-TeHeTHYeCKNil. COBPEMEHHOE OINpEACICHUE TI€HOTUIIA: ITOJIHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMPOBaHKE, B TOM uuciie ¢ nomoursio ITI[P-ananu3za. Hacnencrsennsie 3a0oneBanus yesnoBeka. I eHHbIe
U XpOMOCOMHBIE OOJIE3HM 4YelloBeKa. boje3HH ¢ HacleICTBEHHOW MpenpacroiioKeHHOCThIO. 3HadyeHue
MEIMLIUHCKOW TI'€HETUKU B NPEJOTBPALICHUM M JICYEHUU T€HeTHUYecKuX 3a0ojeBaHMH dyenoBeka. Menuko-
TEHETUYECKOE KOHCYNbTHpOBaHUe. CTBOJIOBBIC KIETKH. [IOHATHE «TE€HETUYECKOTO TPy3a». DTUYECKUE ACIIEKTHI
MCCIIEIOBAaHMI B 00JIaCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (GakTOpHI MOBBIICHHON YyBCTBUTEIBHOCTH YEIOBEKa K (DU3UYECKOMY M XUMUYECKOMY
3arpsI3HEHUIO OKPYKAOILEH cpelpl. 'eHeTndeckas npeapacoylo;KeHHOCTh YEI0BEKa K IIATOJIOTHSIM.

JdemoHcTpauuu

Tabmuubl u cxembl: «KapuoTun yenoBekay, «MeToabl U3yUEeHUs] TEHETUKU 4YelI0BeKay, «[ eHeThuueckue
3a00JIeBaHUs YETIOBEKAY.

IpakTnyeckas padora «CocTaBlIeHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cejiekuusi Opranu3mMoB

JloMecTukanus U CeleKUus. 3apoKIEHUE celeKuuu U aoMectukauuu. Yuenue H. W. Basuiioa o
LlenTpax NPOUCXOXKICHUS M MHOTrooOpa3us KyJIbTYpHBIX pacTeHuil. Ponb cenekuumum B CO3JaHMHM COPTOB
pacTeHHi U mopoj kuBOTHbIX. CopT, mopoja, mTaMM. 3aKOH TFOMOJIOTMYECKHX DSIOB B HACJIEICTBEHHOM
u3menuuBoct H. M. BaBunosa, ero 3HaueHue AJis CENEKIIMOHHON pabOTHI.

Metoapl cenekuMOHHOW paboThl. VckyccTBeHHBI OTOOpP: MacCOBBIM M MHAMBHUIYAJIbHBIM. OTarmbl
KOMOWHAIIMOHHOH celleKuuu. VcnbITanue npou3BoguTene mo moroMcty. OTOop MO reHOTHITY ¢ MOMOIIBIO
OLIEHKU ()eHOTHIIa IOTOMCTBA M OTOOp IO TeHOTHUILy ¢ nomolubto aHanuza JJHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ CeNeKUHMOHHOW paboThl. PaguanMoHHBIE W XUMHUYECKHUM
MyTareHe3 Kak MCTOYHMK MyTallMii y KyJbTypHbIX (OpM oOpraiu3moB. lcnonb3oBaHHE TI'€HOMHOIO
penakTUpoBaHus U MeT0o10B pekoMOuHaHTHBIX JJHK 11 nonydenus ncxogHoro Marepuana Juisl CEJEKLUN.

[Tonyyenue nonumuion1oB. BHyTpuBumoBas rubGpuauzanus. Biu3kopoicTBEHHOE CKpellMBaHUE, WM
uHOpuauHT. HeposacTBeHHOE CKpelyBaHMe, WKW ayTOpuAMHI. ['eTepo3uc U ero nmpuuyuHsl. Mcronb3oBaHue
rerepo3uca B cenekuud. OtnanénHas rudpuamsanus. Ilpeononenue Oecruionus MEXBUIOBBIX THOPHUIOB.
JlocTuKEeHUsI CEEKIUU PACTEHUI U JKUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHHe U W3Y4YEHHE T€HETHYECKHX PECypCOB KYJIbTYPHBIX PACTEHUN W UX JUKUX POAMYEH IS
CO3JIaHMsI HOBBIX COPTOB M TMOPHJIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpagieHue
2eHeMUYECKUMU Pecypcamil  CeNbCKOXO3AUCEEHHbIX U NPOMBICIOBbIX JICUBOMHBIX 6 YeNsaX YIAVHUIEHUS
Cywecmeyrowux U co30aHus HOGbIX NOPOO, NUHUL U KPOCCOB, 8 MOM YUCIe C NPUMEHEHUEeM COBDEMEHHbIX
MEMO008 HAYUHBIX UCCTIC008AHUL, NEPEeO0BbIX UOel U NePCNEeKMUBHBIX MEXHOIO2U.

JdemMoHcTpanuu

IToprpersr: H. U. BaBunos, M. B. Muuypun, I'. /1. Kapneuenko, II. I1. JIykssnenxko, b. JI. Acraypos, H.
bopnoyr, . K. benses.

Tabnuuel U cxeMbl: «LIeHTpbI MPOMCXOXKIEHUS U MHOr0OOpasusi KyJbTYpHBIX pacTeHUil», «3aKkoH
TOMOJIOTUYECKUX PSAJOB B  HACJIEICTBEHHOM HM3MEHUMBOCTH», «Metonpl cenekuum», «OtnanéHHas
rudpuau3anus», «MyTtareHes».

JlabopaTopHas padora «/3ydeHne cOpTOB KyJbTYPHBIX PACTEHUI U ITOPOJ JOMAIIHUX KUBOTHBIX».

JlaGoparopHas padora «3yueHne MEeTo10B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUIN».

IKkcKypenst «OCHOBHBIE METOBI U TOCTHKEHUS CEJIEKIIMM PACTEHHM M KMBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHIIMIO, TUIEMEHHYIO ()epMy, COPTOMCHBITATENbHBIM y4acTOK, B TEIIMYHOE XO3SHCTBO, B J1a0OpaTOPHUIO
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJI0TUsI U CHHTeTHYeCKAasi OMOJIOTHA

OOBEKTHI, UCTIONb3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAaHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI, UX
XapaKTepUCTHKa. TpalulnoHHAass OMOTEXHOJOTHs: XJeOonedyeHue, MOoTydeHHe KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOAeNnue. Muxpobuonornueckuii cunre3. OOBEKTh MUKPOOHMONOTHUYECKUX TexHosorui. IlponsBoncTBo
0esKa, aMUHOKHUCIIOT U BUTAMHUHOB.



CozpaHue TEXHOJIOTUI M HHCTPYMEHTOB LIEJIEHAIIPABICHHOTO U3MEHEHHS H KOHCTPYHMPOBAHUS TEHOMOB C
LENbI0 IIOJIy4€HUsT OPTraHu3MOB M HUX KOMIIOHEHTOB, COJEpJKAIllMX HE BCTPEYAIOIIMECS B IPHUPOAC
OMOCHHTETHYECKHUE MYTH.

Knerounas unxeHepus. MeToabl KyJlbTypbl KJIE€TOK M TKaHEW pacTeHUM W KMBOTHbIX. KpuoOGaHkwu.
Comaruueckas rubpuausanus U comMaTudeckuid smOpuoreHes. lcronb3oBaHME TalUIONIOB B CENEKLMU
pacrenuid. [lonyyenue MOHOKIOHANbHbIX anmumen. Hcnonvzoéanue MOHOKIOHANbHBIX U HNOAUKIOHANbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJIOTBOpEHUE. PEKOHCTpyKIus SHUEKIETOK M KIOHUPOBAHUE
KHUBOTHBIX. MeTon TpaHCIUIaHTALUKM A1ep KIETOK. Texwonocuu 0300po6neHus, KyIbMmueupo8aHus u
MUKPOKIOHANLHO20 PABMHONCEHUSA CEIbCKOXO3AUCTEEHHBIX KYIbMYP.

XpoMOCOMHAasi M TI'€HHas UWHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha M KOHCTPyHMpPOBaHUE
pexomOuHanTHBIX IHK. Coz0anue mpanceennvix opeanusmos. JI0CTHKEHUS U TIEPCHIEKTHBBI XPOMOCOMHOM U
IeHHOM MH)KEHepUHU. DKOJOTMUECKUE U AITUYECKHE TPOOIEMbl T€HHON MHKEHEPHUH.

Menunuackue  OuorexHomoruu.  Iloctrenomuas  nudpoBas  memunuua.  [I[P-muarnoctuka.
MeTa0o010MHBIN aHaNU3, TEHOLIEHTPUYECKUN aHAJIU3 IPOTEOMA YEI0BEKa JIJIsl OLIEHKHU COCTOSIHUS €0 3/J0POBbSI.
Vcnonp3oBaHue CTBOJIOBBIX KJIETOK. TapretHas tepamus paka. 3D-OuommkeHepust it pa3pabOTKu
(GyHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOIMH, CO3J1aHMsl KOMIUIEKCHBIX TKaHEHl codeTaHuem
TEXHOJIOTUH TPEXMEPHOro OWONPHHTUHIA M cKapOJAMHIA Uil pelleHHs 3ajad I[epCOHATU3UPOBAHHOMN
MEIULMHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEIbI0 OOecrieueHuss KOMOMHHPOBAHHOM 3alllUThl OT BO30yauTEseH
OPBHU, ycraHOBIeHHE MOJEKYISIPHbIX MeXaHu3MoB (¢yHkunoHupoBanuss PHK-cogepxkamux BUpYCOB,
BBI3BIBAIOLINX 0CO00 OMACHBIE 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JdeMoHcTpanuu

Tabmusr u  cxembl: «lcnonp3oBaHME MHKPOOPraHU3MOB B IMPOMBIIUIEHHOM IIPOU3BOJICTBEY,
«KiterouHas nHxeHepusn», «I eHHas MHXXEHEPU».

JlaGopatopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «IloayyeHne MOITOYHOKHUCIIBIX IPOAYKTOBY.

Jkckypeuss  «buoTtexHosorus — BaxHeWIIas NpPOU3BOAMTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJTIOIHOHHBIX MPEACTABIEHUN B OMOJIOTUHN

OpomonmonHas teopus Y. [lapsuna. IIpennocsliku BO3HUKHOBEHHUs JapBUHM3Ma. JKH3Hb M HaydHas
nesrenbHocTh Y. JlapBuHAa.

JBuwxymue cuibl 3Bojound BuAoB 1o Y. JlapBuHy (BBICOKas MHTEHCHUBHOCTb Pa3MHOXKEHHS
OpPraHM3MOB, HACJEICTBEHHAsh M3MEHUYMBOCTb, OOpb0a 3a CyIIECTBOBAaHHE, €CTECTBEHHBIM M HCKYCCTBEHHBIM
oToop).

Odopmnenne cunteTndeckoit Teopun 3somonuu (CTI). HelrpanbHast Teopus sBomtonu. CoBpeMeHHas
ABOJIIOLIMOHHAS OuoyioTHsa. 3HayeHHe »HBOJIIOLMOHHOW TEOopuu B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOMH
KapTUHBI MUDA.

JdemMoHcTpanuu

IToptpersr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, O. XK. Cenr-Unep, K. Krobe, Y. [apsun, C. C.
UYersepukos, U. 1. HImansraysen, Jx. Xonnenn, /. K. benses.

Tabmuuer u cxemsl: «Cuctema sxuBoit npupossl (o K. Jlunuero)», «JlecTHuna >kuBbIX CyliecTB (IO
Jlamapky)», «MexanusM (GpopMHUpOBaHUS MPHUCIIOCOOICHUH y pacTeHUi U )KUBOTHBIX (110 Jlamapky)», «Kapra-
cxema Mmapipyra nyremectsus Y. lapsuna», «Haxoaxu Y. lapsunay, «@opMbl 60pbObI 3a CYIIECTBOBAHUEY,
«IToponbr Tomybeit», «MHoOroobpasue KyabTypHBIX (OpM KamycThl», «l[lopoasl AOMAamIHUX >KUBOTHBIXY,
«Cxema oOpazoBanus HOBBIX BUIOB (1o Y. [apBuny)», «CxemMa COOTHOIICHHUS ABMXKYIIUX CHJI SBOJIOIAN,
«OCHOBHBIE ITOJIOKEHNSI CHHTETUYECKON TEOPUH SBOJIIOLIVI.

Tema 2. MukposBosaonust 4 eé pe3yabTaThl



[Tomynsimust Kak seMeHTapHas enuHuna 3Boitonuu. COBpeMEHHBIE METOJNbl OLEHKH T€HETHYECKOTO
pazHoOOpa3usi W CTPYKTypbl monynsiuil. M3MmeHenue reHoOHIA TOMYISALNMA KaK DJIEMEHTApHOE
HBOJIIOIIMOHHOE SIBJIEHUE. 3aKOH reHeTuyeckoro paBHosecus J[x. Xapau, B. Baitn6epra.

OnemeHTapHble (aKTOpbl (IBUXKYIIME CUJIbI) 3BOMIONUH. MyTannoHHbIH mporecc. KomOuHaTtuBHAs
M3MEHYUBOCTh. Jlpeii) reHoB — ciydailiHble HEHANPABICHHBIE M3MEHEHHUS YacTOT ayljiesied B MOMYJSALHUAX.
Dddexr ocHoBatenst. Ipgexm dymovLiouno2o 2opaviuika. CHUdNCEHUE 2eHEeMUYeCcK020 PA3HO00PA3UsL. NPUUUHBL
u cneocmsust. Ilposenrenue s3¢ghgpexma opeiigha 2enos 6 doabuiux u manvix nonyiayusx. Murpanuu. V3omsmms
MONyJISALKNA: reorpadudeckas (MpocTpaHCTBEHHAs), OrooTHuYecKast (pEmpOlyKTHBHAS ).

EctectBenHblil 0T00p — HampaBigomui hakTop 3BomoH. POpMbI €CTECTBEHHOTO 0TOOpA: IBHXKYIIUH,
CTaOUIM3UPYIONNH, paspeiBatonuil  (Au3pynTuBHBIA). [lomoBoit oTOOp. BO3HHKHOBEHHME ¥ DBOJIOLHS
COLIMAJILHOTO TTOBE/ICHUS KUBOTHBIX.

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3ysibTaT MUKPOABOJIOLKU. BO3HUKHOBEHHE NPUCTIOCOOICHUH Y
opranu3mMoB. Apomopdo3sl U uanoanantanuu. [lpumeps! nprucnocoOaeHui y opraHu3MoB: Mopdoorudeckue,
¢duznonoruueckue, ONOXUMUYECKHE, MoBeAeHYeckre. OTHOCHTEIBHOCTh MPUCIIOCOOICHHOCTH OPTaHMU3MOB.

Bun, ero xpurepunm u crpyktypa. BumooOpa3oBaHue Kak pe3ylbTaT MHUKpOdBoNouuH. W3omsamus —
KItoueBoil  dakrtop BupooOpazoBanus. Ilytu u  cmocoObl  BUAOOOpa3oBaHUS:  aJUIONATPUUYECKOE
(reorpaduueckoe), cuMmarpuyeckoe (IKOJIOTHYECKOE), «MTHOBEHHOE» (ITOIUIUIOWIU3AMS, THOPUAN3AIINS).
JUTUTETFHOCTH 9BOJIFOIIMOHHBIX TPOIIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOJIOTHIECKOTO pa3HOOOpa3usl.

Ponp 3BonoLMOHHON OMONOTMM B Pa3pabOTKe HAyYHBIX METONOB COXpaHEHUs OuopazHOooOpas3us.
MUKpO3BONIONUS U KOIBOJIOIHS Mapa3HTOB M HX X035eB. MexaHu3mbl (POPMHUpPOBAHUS YCTOMYMBOCTH K
AHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

[Hoptpetsr: C. C. YUerBepukos, J. Maiip.

Tabmumpel 1 cxembl: «MyTalMoOHHAs HM3MEHUUMBOCTHY, «llomymsaiuoHHas cTpykTypa Buaa», «Cxema
MposiBIIeHUs1 3akoHa Xapau—BaitHOepra», «JIBUXKyIIHe CHUJIBI HSBOJIOIHUNY, «IDKOJOTHYECKAs HW30JISIHS
MONyJISALMA ceBaHCKoM (dopenn», «l'eorpaduueckas H3ONSIUS JTUCTBEHHHUIIBI CHOMPCKOW M JIMCTBEHHHUIIBI
naypckoity, «[lomynsnnoHHbIE BOJTHBI YHCICHHOCTH XHIHUKOB M JKEPTB», «CXxema NefcTBUs eCTECTBEHHOTO
otOopay, «Dopmbl 0OpbOBI 3a cyliecTBOBaHHE», «VHIyCTpHANbHBIN MenaHu3M», <«OKuBbIE HCKOMaeMbIey,
«[ToxkpoBUTENHCTBEHHAS OKpacka KUBOTHBIXY, «[Ipenynpexaaromias OKpacka KUBOTHBIXY,
«Du3nonornueckue amantanuny, «lIpucrnocoOIeHHOCTh OPraHU3MOB M €€ OTHOCHTEIBHOCTHY, «Kpurepun
BUJa», «Bunpl-nBoiinukn», «CTpykTypa BUaa B npupojae», «CrnocoObl BupooOpa3oBaHus», «I eorpaduueckoe
BHUI000pa30BaHue TPEX BUAOB JaHBIIIEH», « DKOIOTHUYECKOe BUA000pa30BaHUE BUIOB CUHUID, «[lomummon sl
pactenuii», «KamycTHO-peaeuHbIil THOpUI.

ObopynoBanue: repdbapur pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUIl U 3BEeped ¢ MpuMepaMu
Pa3NMYHBIX MPHUCIIOCOONCHNH, dydesa NMTHIl U 3Bepeil pa3HBIX BUJIOB, TepOapuu pacTeHHH OJNM3KHUX BHJIOB,
00pa30BaBIIMXCS PA3IUYHBIMU CIIOCOOAMH.

JlabopaTopnasi paboTa «BbIsSBIeHIE U3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopHas padora «[IpucrnocobneHns OpraHu3MOB U UX OTHOCUTENIbHAS TIEJIECO00PA3ZHOCThY.

JlabopaTopnas padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpoasosonust 4 €€ pe3y/JabTaThl

MeTobl u3ydeHus MakpodBomoIuH. [laneoHTonorndyeckre MeTo bl U3Y4eHUs BONMONHH. [lepexoaHbie
(dhopmbI U GUITOTEHETHYECKHE PSJIBI OPTAaHU3MOB.

Bburoreorpadudeckne MeToap! n3ydeHus Boitonun. CpaBHeHHE GIIOpHI U (hayHBI MATEPUKOB M OCTPOBOB.
buoreorpaduyeckue obnactu 3emian. BUabI-oHIEMUKH U PETUKTHL.

DOMOpPHUOIOTHYECKHE U CPAaBHUTEIHHO-MOP(HOIOrHUECKHE METObl U3YUYCHHS SBONIONHH. | eHeTHdecKue
MEXaHHU3MBbI YBOJIIOIIMA OHTOTCHE3a M IOSBJICHHS JBOJIIOIIMOHHBIX HOBIIECTB. | OMOJIOTHYHbBIC W aHAJIOTHYHBIC
opraHel. PynuMeHTapHBIe OpraHbl H aTaBU3MbL. MOJEKYIIPHO-TCHETUYCCKUE, OHOXMMHUYECKAE H
MaTeMaTHYeCKUe METOAbl M3y4eHHs HBONIONHH. ['oMonornyHbie reHbl. COBpeMEHHBIE METOMABl MOCTPOCHUS
(UIOTEHETUYECKUX JIEPEBBEB.



XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLMS T€HOMOB.

OO0mue 3aKkoHOMEpPHOCTH (TIpaBUIIa) 3BOTIONUU. [Ipunyun cmenst @yuxkyuii. HeoOpaTUMOCTh IBOIIOUU.
AnantuBHas paguanvs. HepaBHOMEpHOCTh TEMIIOB YBOJIIOIUH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. KoBanieBckuii, @. Mroiuiep, J. ['ekkensb.

Tabmuuper 1 cxembl: «DUIOTEHETUYECKHIA P JIOMIAIN», «APXEONTEPUKC», «3BEpO3yOble SILIEpPbI»,
«Creronedainsr», «Punopurs», «CeMeHHble TanopoTHUKN», «buoreorpaduueckue 30861 3eMimy, «/peiid
KOHTHUHEHTOBY», «PenukTol», «HauanbHble cTaguu SMOPHOHATIBHOTO PA3BUTHS TMO3BOHOYHBIX YKMBOTHBIX»,
«["oMonornyHbIe U aHAJIOTUYHBIE OPTaHb», «PyIUMEHTBD», «ATaBU3MbBI», «XpPOMOCOMHbIE HAOOPHI YETIOBEKA U
muMIaH3e», «I TaBHbIe HAITPAaBICHHS IBOIOLUNY, «OO0II1e 3aKOHOMEPHOCTH YBOJIOLIHI.

OO6opynoBanue: KOJJICKIMH, TepOapuu, MYJSDKM HMCKOMAEMBIX OCTAaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTABU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHe )KU3HU Ha 3emuie

Hayunple ruUmoTe3sl NpPOMCXOXACHUS JKU3HUM Ha 3emie. AOuoreHe3 u mnaHcrnepmus. JloHayuHble
IIPEJICTABICHUS O 3apOKICHUM JKU3HU (KpeallMoHu3M). I'HioTe3a moCTOSIHHOIO CaMO3apoKIECHUs KU3HU U €€
onpoepxenue onsitaMu @. Penu, JI. Cnannannanmy, JI. [Tacrepa. [Ipoucxoxaenue ®uU3HU U aCTPOOHOIIOTHS.

OcHoBHbIE 3Tallbl HEOpraHM4ecKon 3Boitonuu. [lnanerapras (reosiornyeckas) 3BOTIOLUA. XUMUUECKas
3BONMIONIMSA. AOMOTEHHBIA CHHTE3 OpraHMYecKuX BemlecTB u3 Heopranundeckux. Omsir C. Munnepa u I'. FOpwu.
Oo6paszoBanue nonaumepoB u3 MoHoMmepoB. KoamepBartnas rumorte3a A. M. OmapuHa, THIoTe3a MEPBUYHOTO
oynboHna JIxx. Xonzaeitna, renernyeckas runoresa I'. Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V.
I'un6epra. opmupoBanre MeMOpaH U BOZHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnu u metonsl €€ uszydeHus. Vckonaemble opraHMueckue OCTaTku. ['eoxpoHosiorust u eé
MeToabl. OTHOCUTENbHAsE U aOCOTIOTHAS T€OXPOHOJOTH. ['€0XpOHOIOTHYECKas IKAJIA: 0HBI, 3PbI, IEPUO/IBI,
3IOXH.

HavanbHble 3Tanbl opraHuuyeckod 3Bosrouuu. [losBiIeHHE M 3BOJIIOLUS MEPBBIX KJIETOK. DBOJIOLMS
Metabonu3ma. BosHukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHUKpPOOHBIE OHMOIUIEHKHM KaK aHajior
nepBbix Ha 3emie coobmecTB. CTpoMaTonuThl. [IpokaprOTHI M 9YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOLMOHHOE TPOUCXOXkKAeHHE BUpYcoB. [IporcxoxaeHue
MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHNE OCHOBHBIX I'PYII MHOIOKJIETOUHBIX OPTraHU3MOB.

OcCHOBHBIE 3TaIlbl 3BOJIIOLIMU BhICHIMX pacTeHHH. OCHOBHBIE apoMop(o3bl pacTeHUl. Beixon pacteHuit
Ha cymy. [losBrneHue cnopoBbIX pacTeHU W 3aBoeBaHHME UMM cymd. CemeHHble pacTeHud. [IpoucxoxaeHue
LBETKOBBIX PACTCHUM.

OcCHOBHBIE ATaIlbl 3BOJIFOLIUU KUBOTHOrO MHpa. OcHOBHBIE apoMOp(O3bl )KUBOTHBIX. Benjackas dayHna.
KeMOpuiickuil B3pbIB — NOSBICHHE COBPEMEHHBIX THUIOB. [lepBble XopaoBble *kHMBOTHBIE. JKU3HB B BOJE.
OBosnonus No3BoHOYHbIX. [Iponcxoxaenne ampubuil u pentimit. [lponcxoxieHne MIEKONUTAIOIINX U TITHII.
[TpunHumn kiroueBoro apomopdosa. OcsoeHne 6ecro3BOHOUYHBIMH U TO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

PasButue xu3Hu Ha 3emiie MO 3paM U NEpHOJaM: apXel, MPOTEpO30M, Majeo30i, Me3030M, KaliHO30M.
OOmiass xapakTepucTHKa KIMMaTa M TEOJOTHMYecKHx IpoiieccoB. [losBleHne W pacuBeT XapaKTEPHBIX
OpraHu3MoB. YTriieoOpa3zoBaHHe: €0 YCIOBUS U BIMSIHUE Ha Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BbIMHpAHUSI — DKOJOTHYECKHE KPHU3UCHI Mpouuioro. IIpuyuHBl U CHEICTBUS MacCOBBIX
BbIMUpaHUi. COBpEMEHHBIM  SKOJIOTMYECKUH KpH3HC, ero ocoOeHHocTH. Ilpobrema coxpaHeHHS
O6uopazHooOpazus Ha 3emIe.

CoBpeMmeHHas cucTeMa opraHudeckoro mupa. [IpuHuunel kiaccu@ukanuu opraHu3MoB. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIb OPraHU3MOB.

JdemMoHcTpanuu

[Moptpersr: @. Penu, JI. Cnamnanuanu, JI. Ilactep, U. 1. MeunukoB, A. Y. Onapun, . Xonnein, .
Ménnep, C. Muinep, I'. FOpu.

Tabmumper m  cxembl: «Cxema ombiTa @D. Pemm», «Cxema ompita JI. Tlactepa mo wu3ydeHHUIo
camo3apokJaeHus ku3HW», «Cxema ombita C. Mumnepa, I'. FOpu», «OTansl HeOpraHM4ECKON 3BOIIOLUNY,
«["eoxpononmornyeckass mkaiza», «HauanpHblE ATambl OpraHUYECKOW SBOMOIHNH», «Cxema o00pa3oBaHUA



JYKapuoT MmyTéM cuMOMoreHesa», «CucTeMa XKUBOW TpHpOAbD», «CTpoeHue BHpyca», «ApomMopdo3bl
pactenuiiy, «PuHHOPUTB», «OMTHOKIETOYHBIE BOAOPOCHH», «MHOTOKIETOYHBIE BOAOPOCTH», «MXH»,
«[TarmopoTHUKNY, «I 0I0CEMEHHBIE PACTEHU», «OpraHbl IBETKOBBIX pacTeHU», «CxemMa pa3BUTHS )KUBOTHOTO
mupa», «Apomopdo3bl KHUBOTHBIX», «[Ipocreiimmey, «Kumeunononoctueie», «lliockue uepBu»,
«Ynenucronoruey», «PpiObl», «3emMHOBOIHBIE», «lIpecMbikatomuecs», «lItuupy, «Muaekonurarommey,
«Pa3BuTHe KU3HM B apXeuCKOM 3pey», «Pa3BuUTHE XKHU3HU B INIPOTEPO3OMCKOM 3pey, «Pa3BuTHe KU3HU B
[IaJIe030MCKON 3pe», «Pa3BuTHE KU3HU B ME3030MCKOM dpey», «Pa3BUTHE XKHU3HM B KaWHO30MCKOH 3pey,
«CoBpeMeHHas CUCTEMa OPraHUYECKOTO MUPa».

Ob6opynoBanue: repbapuu pacTeHUN Pa3InYHbIX OTJEJIOB, KOJUIEKIIMH HACEKOMBIX, BIaXKHbIE IpenapaThl
KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKI[UN UTJIOKOXKHUX, CKEJIEThl IO3BOHOYHBIX JKUBOTHBIX, UyUeJia NTUI] U
3BepeE, KOJJIEKIIMY OKAMEHEJIOCTEH, TI0JIE3HBIX UCKOIIAEMBIX, MYJISKM OPTaHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryaabHasi JgadoparopHas pabdora «MonenupoBaHue onbiToB Mumiepa—lOpu no wu3ydeHuro
abHMOreHHOro CUHTE3a OPraHMYeCKUX COCIUHEHUH B IEPBUUHON aTMOC(epey.

JlabopaTopnasi padora «l3yueHue u onnucaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHne 0COOEHHOCTEW CTPOCHUS PACTCHUIN Pa3HBIX OTAETIOBY.

IIpakTnueckas padora «3yyeHne ocoOOEHHOCTEH CTPOSHUS TO3BOHOUHBIX JKUBOTHBIX ).

Tema 5. IlpoucxoxaeHne 4eJI0BEKa — AaHTPOIOTeHe3

Paspnensl u 3anaun anTponosiornv. MeToasl aHTPOIOJIOTUH.

CraHoBJIEeHHE TNpPEACTABICHUN O MPOUCXOXKACHUU uelnoBeKa. Penurnosnsie Bo33peHus. CoOBpeMEHHBIE
Hay4YHbIE TEOPUHU.

CxozcTBO uenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHHUE desloBeKa. CBHUIETENIBCTBA CXOACTBA
YeJI0BEeKa C )KUBOTHBIMH: CPaBHUTEILHO-MOP(OIOTHUECKUE, IMOPHUOIOTHIECKUE, (PU3NOTIOTO-OMOXUMUYECKHUE,
noBeaeHyeckue. OTIMYMs 4YeaoBeKa OT MKUBOTHBIX. [IpAMOXOKIEHME M KOMIUIEKC CBSI3aHHBIX C HHUM
IIPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra ¥ BTOPOW CUTHAIILHOU CUCTEMBI.

JBwxyme cuibl  ((akTopbl) aHTpororeHesa: Ouojoruueckue, conuaigbHble. COOTHOLIEHHE
OMOJIOTMYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIOI€HE3E.

OcHOBHBIE CTanuU aHTpoOIOTreHe3a. PaHHME dYenmoBeKooOpasHble 00€3bsHBI (IIPOKOHCYJBI) W PaHHHE
MOHTUBl — O0IIME MPEeIKH YeIOBEKOOOpa3HBIX O0€3bsiH U JIoACH. ABCTPAJONUTEKH — JBYHOTHE INPEAKU
monen. YennoBek ymenblid, MEepBbIE U3TOTOBJICHUS OPYAUHN Tpyaa. YemoBek IMPSAMOXOISALIMM U MEPBLIA BBIXOJ
moaen 3a npenensl Appuku. YenoBek reiaensOeprckuil — oOUMA MpeJoK HeaHIepTalbCKOTo yesloBeKa U
YeJloBeKa pazyMHOro. YelnoBeK HEAHAEPTAIbCKUN KaK BHUJ JIKOJEH XOJIOAHOTO KiInMmara. YelmoBeK pa3yMHbIN
COBPEMEHHOI0 THUIIA, ICHUCOBCKUI YEJIOBEK, OCBOEHNE KOHTHHEHTOB 3a npeaenamu Agpuku. [laneoreneruka u
[1aJICOT€HOMUKA.

DOBOJIIOLIUS COBPEMEHHOTO 4ejoBeka. EcTecTBeHHBIH OTOOp B MOMyJsUMAX denoBeka. MyTallmOHHBINA
npouecc ¥ nonuMmopdusM. llomynaunoHHble BOJIHBI, Apeid reHoB, Murpanus U «3¢Q(EeKT ocHOBaTens» B
MONYJIALHSIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacbl. [lonste o pace. bonbime pacel: eBporeoujHas (eBpasuiickas), aBcTpajo-
HerpouaHas (3KBaTopuaibHas), MOHIOJOMAHAs (a3MaTCKO-aMepHUKaHCKas). Bpems u myTtu pacceneHus
4yeloBeKka 1o  IulaHere. EaMHCTBO  4enoBedecknx pac. HaydyHas  HECOCTOATENBHOCTH  pacu3Ma.
[IpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBUSAM OKpY»Karouiei cpeipl. Bnusinue reorpaduueckoit cpenbl 1
npeiida reHoB Ha MOP(HOJIOTHIO U (PU3HOJIOTHIO YeTOBEKa.

MeXIUCUUIUIMHAPHBIE METOAbl B (U3WYECKOH (OMOJIOrMYecKoi) aHTPOIOJIOTUH. DBOJIOLMOHHAS
AHTPOIIOJIOTUSL M NAJEOAHTPONOJIOTHS YEJIOBEYECKUX MOIMYJSIUi. broconnanpHble MCCIEN0BAHUS MPUPOJIBI
yenoBeka. VccnenoBannue KOABOMOLMN OMOJIOTHYECKOTO U COLMATBHOIO B YETIOBEKE.

JdemMoHcTpanuu

IToprpersr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuuel u cxembl: «MeToasl aHTpomnoyiorun», «['0MOBHOW MO3r uenoBeka», «YenoBekooOpazHbIe
00e3bsiHb», «CKeleT ueroBeKa W CKeleT MuMnaH3e», «PyauMeHTbl W aTaBU3Mb», <«JIBHXKyliue Cuibl
aHTPOIOreHe3a», «DBOJIIOIMOHHOE JIPEBO YEIIOBEKa», «ABCTpalonuTek», «UenoBek ymenslil», «Uenosek



npaMoxosamuiiy, «JlenncoBckuit udenoBek» «Heanaepranbipl», «KpomanboHIb, «lIpenku uemoBekay,
«OTanbl 3BOJIOLUY YETI0BEKay, «Pachl yemoBeKkay.

ObopynoBaHue: MyJISDKHM OKaMEHENOCTEH, MPEeIMETOB MaTepHalbHOW KYJIbTYphl NPEAKOB YEIOBEKa,
penponykuuu (pororpadum) KapTUH ¢ MHUDOIOTHYSCKUMH U OMOJICHCKUMHU CHOKETaMH TIPOUCXOXKICHUS
4enoBeka, (hoTorpaduu HaxoI0OK UCKOMAaeMbIX OCTATKOB YEJIOBEKa, CKEJIeT UeloBeKa, MOJeIb Yyeperna yesioBeKa
U Yyepena MUMIIaH3€, MOJIENb KUCTH YEJIOBEKA U KUCTH ILIMMIIaH3€, MOJIENH TOpCa IPEJKOB YEI0BEKA.

JlabopaTopHnasi paGora «lI3yueHue OCOOEHHOCTEM CTPOEHMs CKElleTa YEJOBEKAa, CBSA3AHHBIX C
MPAMOXOKICHUEM».

IpakTnyeckas padora «/3yyeHue S3KOJIOrHYECKUX aanTaluid YeTOBEKa.

Tema 6. JxoJiorusi — HAyKa 0 B3aHMMOOTHOIIEHHUAX OPraHM3MOB U HAJOPraHU3MEHHBIX CHCTEM C
OKpY:KamoueH cpeaou

3apoxaeHue W pa3BuTue dKonoruu B Tpynax A. I'ym6onsara, K. ®@. Pymwse, H. A. Ceseprona, D.
I'exxens, A. Tencnu, B. H. Cykauéna. Paznensl u 3a1aun 3x0s0ruu. CBs3b SKOJIOTHU C IPYTUMHU HAyKaMH.

Metoap! skonoruu. Ilonesbie HaOMIOAEHNS. DKCIEPUMEHTHI B SKOJIOIMU: NIPUPOAHBIE U JIJAOOpaTOPHBIE.
MopenupoBaH#e B HKOJIOTHH. MOHUTOPUHT OKPY>KAIOIICH CPEebl: JIOKAIbHBIN, pErHOHATBHBIN U TTT00AIbHBIA.

3Ha4YeHHE 3KOJOTMUECKUX 3HAHUM I YEJIOBEKa. JKOJOTMYECKOE MHUPOBO33PEHHE KAK OCHOBA CBS3EH
YeJIOBEUECTBA € MNpupoaod. DOpMUpPOBaHUE HKOJOTMYECKON KYJIbTYpPhl M 3KOJOTHUYECKOW TI'PaMOTHOCTHU
HaCEJICHUSI.

JdeMoHcTpanuu

[Moptpetsr: A. I'ym6onpaT, K. @. Pynne, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmumer u cxembl: «Pa3gensl sxonoruny», «MeToasl 3KoIoruny, «CxeMa MOHHUTOPHHTA OKPYXKAIOLIeH
CpeIbD».

JlabopaTopHas padora «/3ydueHne METOJ0B IKOJIOTHYECKUX MCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea 00UTAHUS

Dkosoruueckre (HakTopbl U 3aKOHOMEpPHOCTU X neicTBus. Kiaccudukanus sxonornyeckux (HhakTopos:
abuoTuyeckue, OMOTHYECKHE, aHTpONOreHHbIe. O0IIHe 3aKOHOMEPHOCTH ACUCTBUS IKOJIOTUUECKUX (DaKTOPOB.
[MpaBuno muaumyma (K. Ilnpenrens, FO. JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPTraHU3MBI.

Aobnotnueckue (akropel. CBeT Kak 3Kojoruueckuil ¢akrop. JlelcTBUE pa3HBIX YYaCTKOB COJHEYHOTO
CIIEKTPA Ha OPraHU3MBbl. JKOJIOIMYECKHUE IPYIIbI PACTEHUH U )KUBOTHBIX 10 OTHOILEHUIO K CBETY. CUrHaIbHas
poiib cBeTa. DOTONEPUOIU3M.

Temnepatypa kak skosiornueckuii paxrop. JlelicTBue Temmneparypsl Ha opranu3msl. [lolkunoTepMHuble 1
TOMONOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxnocTh Kak skonoruueckuil gpaxrop. Ilpucnocobnenus pacTeHui K MojiepKaHUIO BOAHOTO OanaHca.
Knaccudukanus pacteHuid 1mo oTHOIIEHHIO K Boje. IlpucrnocoGneHust >KUBOTHBIX K W3MEHEHHIO BOJHOTO
pexuMma.

Cpenpl oOUTaHMsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYILIHAs, MOYBEHHAs, TNTyOMHHAs IMOJANOYBEHHAs,
BHYTpHOpraHu3MeHHas. PU3NKO-XUMHUECKUE OCOOEHHOCTH cpell oOMTaHusi opraHu3moB. I[IpucrnocobieHus
OpPraHMU3MOB K JKHU3HH B Pa3HBIX cpeaax.

buonoruueckue putmbl. BHemnue wu  BHyTpeHHHME pPUTMBL. CyTOYHBIE W TOAMYHBIE PUTMBI.
[Tprucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUN KU3HH.

Kuznennsie ¢opmel opranuzMoB. Ilonstie o >xu3HeHHOW ¢opme. JKu3HeHHBIE (OPMBI PaCTECHHIA:
JepeBbsl, KYCTapHUKH, KYCTApHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJIETHHUE TpaBbl. JKu3HEHHBIE (QOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue axkropsl. Buibl OnoTndeckux B3auMoJeCTBUI: KOHKYPEHLIUS, XUITHUYECTBO, CHMOHMO3 U
ero ¢opmel. [lapazuTusm, Koomepanusi, MyTyadu3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3aumoneiictBus (Tommyeckue, ¢Gopuyeckue, QaOpuueckue). 3HaueHHE OHOTUYECKUX
B3aMMOJICHCTBHII 1715 CYIIECTBOBAHUSI OPraHU3MOB B cpejie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemMoHcTpanuu



Tabmuubr u cxeMbl: «Okojorudeckue (HakTopbl», «CBETOBOH CHEKTP», «IKOJOTHUECKHE TPYIIITHI
KUBOTHBIX [0 OTHOILIEHUIO K CBETY», «TemIoKpOBHbIE MKUBOTHBIEY», «XOJOAHOKPOBHBIE 3KUBOTHBICY,
«DU3HONOTHYECKHE aNanTallui KUBOTHBIX», «Cpeapl OOUTaHHSI OpPraHU3MOBY», «BHUONOTUYECKUE PHUTMBD»,
«Kuznennoie (opmbl pacteHuit», «KuzHeHHole (HOpPMBI KUBOTHBIX», «IKOCHCTEMa MIMPOKOIMCTBEHHOIO
necay, «9KOCUCTEMA XBOMHOTO jecay, «llenn nuranusy, «XuuHudectBo», «Ilapasutuzm», «KoHkypeHIusa»,
«Cumbuosy, «KommeHcan3my».

O6opynoBanue: repOapuy pacTEHUH ¥ JKUBOTHBIX, TPUCIOCOOJIEHHBIX K BIMSHUIO Pa3IUYHBIX
SKOJIOTMUECKUX (DAaKTOpOB, TepOapuu CBETOJIIOOMBBIX, TEHETIOOMBBIX U TEHEBBIHOCIUBBIX pPACTEHU,
CBETOJIOOMBBIC, TEHEIIOOMBBIE K TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHHs, TIepOapuu U  KOJUICKIUH
TEIUIONIOOMBBIX, 3UMOCTOUKHMX, MOPO30YCTOMYMBBIX PACTEHH, Yydyesia MTULl U 3BEepei, repdapuu pacTeHuil,
OTHOCSIIHUXCSL K TUrpoduram, kcepopuram, me3opuTaM, KOMHATHBIE PACTCHUS JAHHBIX TPYII, KOJUICKIIHH
KUBOTHBIX, OOMTAIOIIUX B Pa3HbIX cpelaax, repOapuu U KOJUICKIIMM PACTEHUN U >KUBOTHBIX, 00JaIalolIuX
YepTaMu MPUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUN JKU3HH, TepOApUU U KOJJICKIIUU PACTEHUN U
KUBOTHBIX Pa3JMYHBIX KHU3HEHHBIX (OPM, KOJIJICKIIUU KHUBOTHBIX, YIACTBYIONIUX B PA3IUYHBIX OMOTHYECKHX
B3aUMOJICHCTBHUSIX.

JlabopaTopnasi pa6ora «BrlIsiBieHHE MPUCTIOCOOIECHII OPraHu3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pabora «BrisiBIeHHe MPUCTIOCOOIEHUI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPHI».

JlabopaTopHasi padoTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUIN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jkos0rust BUAOB U NMOIYJISAIIUH

DKOJIOTHYECKHE XapaKTepucTUku mnomymsuuu. [lomymsmus kak Ouonoruyeckass cucrema. Pounb
HEOJIHOPOAHOCTH Cpefbl, (U3MUecKux OapbepoB M OCOOEHHOCTEW OHOIOrMHM BHUIOB B (POpMHpOBaAHHU
MPOCTPAHCTBEHHOM CTPYKTYphl momyssiiiuii. OCHOBHBIE MOKAa3aTeNu MOMYJISIUN: YUCICHHOCTh, IMJIOTHOCTb,
BO3pAaCTHAs U I10JI0Bas CTPYKTYpPa, POKIaEMOCTh, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIMSL.

DKoJioruyeckas CTpykrypa nomyisinuu. OueHka YMCIeHHOCTH HOMyJsiuu. JuHamMuka nonyiasiuuu U eé
perynsuud. buotnyeckuid nmoreHuuan nonyiasuud. MonaenupoBaHue OuHaMUKU nonyisauud. Kpussle pocra
YHUCIEHHOCTH monynasiuuu. KpuBble BbDKMBaHMS. Perynsnus 4MCICHHOCTH MOMYJSIU: poib (hakTopos,
3aBUCSILUX U HE 3aBUCAILIUX OT IJIOTHOCTH. DKOJIOTUYECKHE cTpaTeruu BuaoB (I- u K-crparerun).

[TonsiTre 06 sKosornyeckoil Huie Bujaa. Mecroooburanue. MHOoromepHasi MoJieNb 3KOJIOTHYECKON HUILIN
JIx .M. XarunHcoHa. Pa3zmepsl akosiornueckoi Hulu. IloreHunanbHas v peaau30BaHHAsL HULIY.

Bun kak cucrema nomynsiuil. Apeansl BUAOB. Buabl M UX JKU3HEHHBIE CTpaTerHH. DKOJIOTMUECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEICHUS U MUTPAITUIl )KUBOTHBIX. brosiorndyeckue nHBa3MM 4yKePOTHBIX BUJIOB.

JdemMoHcTpanuu

[Toprper: Ix. . XaTuynHCOH.

Tabmuipl U cxeMbl: «IKOJIOTHYECKUE XapaKTePUCTUKH monyisiuuny, «[IpoctpaHcTBeHHas CTpyKTypa
nonyJsnuny, «Bo3pacTHbie TUPaMUIbI TOMYISIITUNY, «CKOPOCTh 3aCENIEHUS TTOBEPXHOCTH 3EMITH PA3THYHBIMU
opranuzMmamm», «Mogenb akosornyeckor HuM Jix. M. XatunHconay.

O6opynoBanue: repOapuu pacTeHUN, KOJJIEKIIUU KUBOTHBIX.

JlabopaTopnas padora «IIpucrnocoOneHus ceMsH pacTeHUN K pacCeICHUIOY.

Tema 9. Jkos10rusi cO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBa oprann3MoB. bruorieHos u ero cTpykrypa. CBsi3u MKy OpraHu3MaMH B OHOIIEHO3E.

Okocuctema kak oTkpbiTas cucrtema (A. JIx. Tencnu). DyHKUMOHANBHBIE OIOKM OPraHU3MOB B
AKOCHCTEME: TPOAYIEHTH, KOHCYMEHTHI, PeayleHThl. Tpodudeckue ypoBHH. Tpodudeckue Ienud U CETH.
AOGuoTtndeckue 610ku 3KocucTeM. [1oUBBI M Wbl B 3KOocHcTeMax. KpyroBopoT BEIECTB M MOTOK DHEPTUU B
JKOCHUCTEME.

OcHOBHBIE TOKa3aTeNIM HKOCUCTEMBbI. bromacca u mnpoaykuus. DKOJIOTMYECKUE MHPAMUJIBI YHUCE,
OMOMacChl U YHEPIHH.

Junamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpoiiku.  @nykmyayuu.  HampaBieHHBbIE
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccud. llepBHYHBIE W BTOPHYHBIE CYKIIECCHM U WX TMPUYHHEIL.



AHTpOTIOTEHHBIE BO3JEHCTBUS Ha cykueccuu. KnmmakcHoe cooOmiecTBo. buopasHooOpasuwe W moJIHOTa
KpPYroBOpPOTa BEIIECTB — OCHOBA YCTOHYMBOCTU COOOIIECTB.

IIpuponHble 3KOCUCTEMBI. JKocucmembl 03€p U pek. IKocucmemvl MoOpell U OKeaHo8. IKOCUCTNEeMbl
MYHOp, 1eC08, cmenetl, NyCmblHb.

AHTpPOINOTreHHBIE 3KOCUCTEMBI. ATpO’KOCHCTEMA. ATpOIEHO03. Pa3znuuus MeXOy aHTPOIOT€HHBIMH U
MPUPOJHBIMH SKOCHCTEMAaMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI — ypOoskocuctem. ['opoxackas ¢mopa wu  ¢dayna.
CunanTponuzauus Tropoackoil ¢daynbl. buonmormdyeckoe U XO03SHCTBEHHOE 3HAYEHHME AarpodKOCUCTEM U
ypOOdKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJICHCTBUH OpPraHM3MOB B OJKOCHUCTeMax. Poib
KACKaoOH020 d¢hgpexma u 6u008-30udpuxkamopos (kuouesvix 6u008) 8 QyHKyuoHuposanuu sxocucmem. Ilepenoc
SHEPTUH U BEIECTB MEXK]Ly CMEXKHBIMU IKOCHCTEMaMHU. Y CTOWYMBOCTh OPIraHU3MOB, MOMYJISINI U SKOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX U AaHTPOIIOI'€HHBIX BO3JICHCTBUI.

Mexanusmvl  8030elicmeus  3aepA3HEHUll PA3HLIX MUNO8 HA CYOOPLAHUSMEHHOM, OpP2aAHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8030eticmeus. MeTo07I0TUsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX IKOCHCTEM.

JdeMoHcTpamun

IToprper: A. JIx. Tencau.

Tabmups! u cxembl: «CTpykTypa OMOLIEH03a», «DKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHCTEMA
XBOMHOrO Jnecay, «QDyHKIMOHAJIbHbIE TPYIIBl OPraHU3MOB B J3KocHcTeMe», «KpyroBopoT BelIecTB B
skocucreme», «llemn nuTaHus (mactOumHas, JAETPUTHAs)», «OIKOJOTMYecKas MUpaMHaa YHCe,
«JKoJorHYecKasi MmupaMuaa OMoMacchel», «IDKOJOTHMUYECKas MupaMuaa s>Heprum», «OOpasoBanue 00J0Ta,
«[lepBuunast cykueccusi», «BoccraHoBieHHE jeca MoOcie MoXkapa», «IKOCHCTEMA 03epay, «ArpoLEHO3»,
«KpyroBopot BeliecTB U NOTOK SHEPTUH B arporieHo3e», «IIpumepsl ypboskocuctem».

O6opynoBanue: repbdapuu pacTEeHUil, KOJUIEKIIMM HACEKOMbIX, Yydella MNTULl M 3Beped, repOapuu
KYJIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucasue ypOo3KOCUCTEMBIY.

JlabopaTopHnasi padora «/3ydeHuwe pa3zHOOOpa3us MEITKHX TMOYBEHHBIX WICHHCTOHOTHX B Pa3HBIX
HKOCHUCTEMAX ).

JKCKypeust «IKCKypcusi B TUIMYHBIA OMOreorieHo3 (B aAyOpaBy, Oepe3HsK, elbHHK, Ha CyXOZIOJIbHBII
WJTU TIOMMEHHBIN JIyT, 03€PO, O0JI0TO)».

IKCKYypcHust «IKCKYpPCUS B arpodKOCUCTEMY (Ha TOJI€ UK B TEINTUYHOE XO35SKUCTBO)».

Tema 10. buocdepa — rnodanbHas IkocucTemMa

buocdepa — obmerianerapHas o0osouka 3eMiH, I7ie CyLIIECTBYET WIN CYIECTBOBajla KU3Hb. Pa3BuTne
npeacTaBieHuii o ouochepe B Tpyaax J. 3rocca. Yuenne B. U. Bepnanckoro o ouochepe. O6mactu 6uochepnr
u e€ coctaB. JKuBoe BemiecTBo 61ochepsl U ero PyHKIMH.

3aKOHOMEPHOCTH cyliecTBoBaHusl Ouochepsl. OcobeHHocTH O6uochepsl Kak ro0anbHOM SKOCUCTEMBI.
JluHamuueckoe paBHoBecue B Ouocdepe. KpyroBoporTsl BemecTB U OMOreOXMMHUYECKHE LMKIBI (yriepoja,
a3zoTa). PutMu4HOCTS siBIeHU B 6nocdepe.

3onanbHOCTE Omochepsl. Ilonstue o Oumome. OCHOBHBIE OWOMBI CYIIM: TYyHJZIpa, XBOWHBIE Jieca,
CMELIaHHbIE U IIWPOKOJIMCTBEHHbIE Jieca, CTENH, CABAaHHbBI, MYCTHIHHU, TPOIHUYECKHE JIeCa, BBICOKOTOPBS.
Knumar, pacTutenbHbli U 5KHBOTHBIM MUP OMOMOB CYIIIH.

CrtpykTypa 1 GyHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYpCHOT0 MOTeHIMAaNa U OMoCcPepHbIX (QYyHKIHUI.

JdemMoHcTpauuu

IToptpetsr: B. 1. Bepnazackuii, 3. 3rocc.

Tabmuuer u cxemsl: «I'eocdepsl 3emnn», «Kpyroopor azora B mpupone», «KpyroBopoT yriepona B
npupoae», «Kpyrosopot kucioposa B npupozae», «KpyroBopot Boabl B ipupojie», «OCHOBHbIE OMOMBI CYILIN,
«Knmumatndeckue mosica 3emum», «TyHapa», «Taiiray, «Cmemranasiii jecy», «IIMpOKONMMCTBEHHBIN Jiecy,
«Crenby, «CaBanHay, «IlycTeiaa», « Tponudeckuii gecy.

Ob6opynoBanue: repbapur pacTeHUN pa3HbIX OMOMOB, KOJUIEKLIUH KUBOTHBIX.



Tema 11. YesioBek U OKpYy:Kaomas cpeaa

DKoloTHYeCKHe KpHU3MChl M HX MpU4YuHBL. Bo3nelictBue wenmoBeka Ha Ouocdepy. 3arps3HeHue
BO3AyIIHOW cpenpl. OXxpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOM cpenbl. OXpaHa BOJHBIX pecypcoB. Paspymienue
nouBsl. OXpaHa NOYBEHHBIX pecypcoB. VI3MeHeHune kiumMara.

AHTpPOIIOT€HHOE BO3JCHCTBUE HA PACTUTENbHBIN W KUBOTHBIA MuUp. OXpaHa pacTUTEIBHOIO |
KHUBOTHOTO Mupa. OCHOBHBIE IPUHIUIIBI OXpaHbl pupoabl. KpacHeie kauru. Ocobo oxpaHseMble PUPOIHBIC
tepputopuu (OOIIT). borannueckue cazipl U 300JI0THYECKUE TTAPKH.

OCHOBHbBIE TNPUHLMIBI YCTOMYMBOIO  PA3BUTHS  4YEJIOBEUECTBA W  HpUpoAbl. PanmoHnanbHOE
MPUPOJONOIB30BaHUE U COXpaHEHHE Ouosornyeckoro paszHooOpazus 3emud. OOmMe 3aKOHOMEPHOCTH
rJ100ATBHBIX 3KOJOTHYECKHX KpU3uCcOoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCa U €r0 BEPOATHBIC TOCIIEICTBHA.

Pa3BuTrie METOJOB MOHUTOPMHIA pa3BUTUS ONACHBIX TEXHOIEHHBIX MpoueccoB. CucmemHvlie
uccnre0osanus nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNHOCOOHOU 3Hepeemuke. buonozuueckoe
pasHoobpazue u oOuopecypcvl. Hayuonanohvie umngopmayuonHvle cucmemsl, obecneuusaiouue O00CMYn K
ungopmayuu no CcoOCMoOAHUIO OMOENbHBIX 6U008 U dKkocucmem. OCHOBbL dKOpeabUIUMayuyu 3Kocucmem u
€cnocobos 60pboObBL ¢ buonospexcoeHusMU. Pekoncmpykyus MOpCKUX u HA3eMHbBIX IKOCUCTIEM.

JdeMmoncTpamun

Tabmuier u cxembl: «3arps3HeHHe aTMochepsl», «3arps3HeHne Tuapochepsl», «3arps3HeHre MOYBBIY,
«[TapauKOBBIi 3P HeKrT», «Oc000 OXpaHsieMble IPUPOIHBIC TEPPUTOPUI», «MOAETH YIPABIIEMOTO MUPAY.

O6opynoBanue: ¢poTtorpadhuu OXpaHsIeMbIX pacTeHUH 1 )KUBOTHBIX KpacHol kauru Poccuiickoit deneparnum,
KpacHoit kuuru peruona.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'MHA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

@®I'OC COQO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOYYAIOIIUMUCS IMPOTPaMM
cpeaHero o01mero o0pazoBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpyKkType IJHMYHOCTHBIX pE3yJlbTaTOB OCBOCHHUS MPOTPaMMbI 110 OWOJIOTUU BBIJEIECHbI
CIIEYIOIIME COCTABIISIIOIIME: OCO3HAHWE OOYYAIOIIMMUCA POCCHMCKON TpakJaHCKON HIACHTUYHOCTU —
TOTOBHOCTH K CamMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOOIPEACNICHUIO, HAIuuue MOMusayuu K
o0y4eHUI0 OHMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOCKIECHUN IJIMYHOCTH HA OCHOBE
KJIFOUEBBIX HEHHOCTEH U MCTOPUUECKUX TPATUIMI pa3BUTHUS OMOJIIOTMYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobnocms 00Y4aIOIIUXCSl PYKOBOJCTBOBATHCSI B CBOEH JEATEIBHOCTH IEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMH, TPHUCYIIAMH CHUCTEME OHOJOTHYECKOTO O00pa3oBaHUs, HaIuyue Npa8OCO3IHAHUS
9KOJIOTUYECKON KYIBTYPbI, CHOCOOHOCMU CMAsumb UEIN U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OUOJIOTHH JOCTUTAIOTCS B €MHCTBE Y4eOHOM
U BOCIUTATEIbHOM  JI€ATEIbHOCTH B COOTBETCTBUM €  TPAAUIMOHHBIMH  POCCHICKUMHU
COIIMOKYJBTYPHBIMU, UCTOPUUECKUMU U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, IPUHATHIMHU B 00IIIECTBE
MpaBUjaMd U HOPMaMy TOBEJCHUS U CIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUS, Pa3BUTHS BHYTPEHHEW MO3UIMU JIMYHOCTH, MATPUOTH3MA M YBAKEHHUS K 3aKOHY U
MIPABOIOPSIKY, YEJIOBEKY TPY/Ja U cTapllieMy MOKOJEHHIO, B3aUMHOTO YBa)KE€HUS, OEPEKHOTO OTHOILICHUS
K KyJbTYPHOMY HAaCIEIUIO W TpaJuLMsAIM MHOIOHAMOHAJbHOrO Hapoja Poccuiickon Penepauuu,
MPUPOJE U OKPYKAIOLLIEH Cpelie.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS ydeOHoro mpenmera «buonmorus» HOMKHBI OTpaxarhb
TOTOBHOCTb U CIIOCOOHOCTH 00yYaIoOUINXcs PyKOBOACTBOBATHCA CHOPMUPOBAHHON BHYTPEHHEH MO3HUIIMEN
JUYHOCTH, CHCTEMON  IIEHHOCTHBIX  OpHUEHTAllMH, TO3UTHUBHBIX  BHYTPEHHHX  YOEXICHUH,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOrO OOIIECTBA, PACHIUPEHUE >KHU3HEHHOTO
OMbITa W ONBITA JEATETLHOCTH B TMPOIIECCE peaTn3allid OCHOBHBIX HANpaBJIEHWW BOCIUTATEIHHOMN
NEeSATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpak1aHCcKOro BOCIMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKIAAHCKON TO3WUIUU OOYYaIOMIerocsl KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIEHa POCCUICKOTO 00111eCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM EATEIHbHOCTH IPH CO3JaHUH YI€OHBIX TPOEKTOB, PEIICHUH
y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEAENATh COOCTBEHHYIO TO3WIIMIO IO OTHOIICHHWIO K SIBIICHHUSM COBPEMEHHOM
KHU3HU U OOBSICHSTH €€;

YMEHHE YYHUTHIBATh B CBOMX JEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBUS
JIOJIeH ¢ Pa3HBIMU YOCKIECHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSMU U COITUATTBHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B MPOIECCE COBMECTHOTO BBIMOTHEHUS YIECOHBIX, MO3HABATEIHHBIX
U HCCIENOBATENbCKUX 33]]a4, YBKUTEIHHOTO OTHOIICHHUS K MHEHHIO ONIMOHEHTOB IMPHU OOCYXKICHUU
CHOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKOM NIEATEITLHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA

c(hOPMHUPOBAHHOCTH POCCUNCKOM TpaT1aHCKOW MICHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K CBOEMY
HapOJy, YyBCTBAa OTBETCTBEHHOCTHU nepea PoauHon, ropaoctu 3a CBOM Kpai, cBOr0 PoauHy, CBOU S3bIK U
KYJIbTYpY, MPOIIOE U HACTOSIIIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACJIECIUI0 W TMaMSATHUKAM TPHPOABI, TOCTHKCHHUSIM
Poccuu B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIIE;



CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHMCKMX YUYEHBIX B CTAaHOBJIEHHE U pa3BUTHE OHOJIOTHUH,
MOHVMAHUS 3HAYEHUS OMOJIOTMH B MO3HAHUM 3aKOHOB MPHPOJBI, B KU3HU YEIIOBEKAa M COBPEMEHHOIO
o0111ecTBa;

ujeitHas yoexxIEHHOCTh, TOTOBHOCTh K CIy:KE€HHUIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
Cyns0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/1a;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAI[MI0 M NPUHHUMATh OCO3HAHHbBIC PEIIEHUs, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJUTENISAM, CO3JAaHUI0O CEMbHM Ha OCHOBE OCO3HAHHOTO
MIPUHATUS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU € TPaJAULIMAMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

ACTETHUYECKOE OTHOIICHHE K MHpPY, BKIIOUYAs OJCTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHKE SMOLMOHAIIBHOTO BO3JACHCTBUS dKUBOM IPUPOABI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHE MPOSBISITH KadyecTBa
TBOPYECKOMN JTUYHOCTH;

5) ¢usnuyeckoro BoCHUTAHHA, (POPMHMPOBAHHUA KYJbTYPbl 310POBbSI M 3MOIHOHAJIBHOIO
0J1aronoTyyus:

NMOHMMAaHWE W peaju3alus 3J0pOBOr0 W 0Oe30macHoro oOpasza XH3HH (310pOBOE NHTAHUE,
COOJIFO/ICHHE THTMEHUYCCKMX TIPaBHJI M HOPM, COaJaHCHPOBAHHBIM DPEKUM 3aHATHH W OTHABIXA,
perynspHas ¢u3nyecKash aKTUBHOCTH), OEpeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHHUE IICHHOCTH MPaBWJI WHAMBHIYAJILHOTO U KOJIJIEKTUBHOTO OE€30MAacHOTO MOBEJICHUS B
CUTYaIMIX, YTPOXKAIOIINX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUIN M HEMPUITHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTHUKOB,
KypeHHs);

6) TpyaoBOro BOCIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOT00HE;

TOTOBHOCTh K aKTUBHOM JEATEIHHOCTH TEXHOJOTHMYECKOM W COIMAJIbHOW HAIMpaBICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO I€SITETbHOCTD;

WHTEpEeC K pa3iuuHbiM chepaM mnpodecCHOHaTbHOW AESTeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOpP OyayIieit mpodeccun u pearTn30BbIBaTh COOCTBEHHBIC )KU3HEHHbIE TITaHbI,

TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA TIPOTSHKEHUU BCEH KU3HMU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

9KOJIOTHUECKHU I1eJiecoo0pa3Hoe OTHOIIEHUE K MPUPOJAE KaK MCTOYHUKY KM3HU Ha 3eMJjie, OCHOBE
€€ CyIleCTBOBaHMS,

TIOBBIIICHUE YPOBHS IKOJOTUUECKOU KYJIbTYPBI: MPUOOPETEHNE ONBITA TNIAHUPOBAHUS ITOCTYITKOB U
OLICHKU UX BO3MOXHBIX TIOCIIEICTBUN JIJIs1 OKPYXKAIOLEH Cpebl;

OCO3HaHUe TTI00aTBHOT0 XapaKkTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus;

CIIOCOOHOCTh HCITOJIB30BaTh MpUOOpETaeMble TMPH HW3YYCHHH OWOJOTUW 3HAHUS W YMEHUS TpHU
pemeHuu TpoOjieM, CBS3aHHBIX C PAIMOHAIBHBIM PUPOJIOTNOIB30BaHNEM (COOJIOIEHNE TPaBHII
MOBEJICHUSI B MPUPOJE, HAMPABICHHBIX HA COXpPAaHEHUE PABHOBECUS B KOCHUCTEMAX, OXPaHY BHJIOB,
sKocHucTeM, Orochepsl);

AKTUBHOE HENPUATHE IEUCTBUM, MPUHOCAIIUX BpPEIl OKPYKAWOWIEH MPUPOJHON Cpene, yMEHHE
MIPOTHO3UPOBATh HEOJATONPHUATHBIE HSKOJOTUYECKHE TOCIEICTBUS MPEANPUHUMACMBIX JIEUCTBHN U
MpeA0TBpaIIaTh UX;



HaJINYME Pa3BUTOIO SKOJIOTUYECKOTO MBIIIICHHS, SKOJIOTHYECKON KYJIbTYpPBI, OIbITA JESTEIbHOCTH
HKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHUS  PYKOBOJCTBOBAaThCS HMH B  IIO3HABaTENIbHOM,
KOMMYHHUKAaTHBHON M COLMAJILHOW IPAaKTHKE, TOTOBHOCTH K y4YacTUIO B NMPAKTHYECKOW NEATETBHOCTH
9KOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOHN MPAKTHUKH, OCHOBAHHOTO HA JUAJIOTe KYJBTYpP, CIIOCOOCTBYIOIIErO OCO3HAHHIO CBOETO
MecTa B MOJIUKYJIbTYPHOM MHUDE;

COBEPILLIECHCTBOBAHHE SA3bIKOBOM M YHUTATEIbCKON KYJIbTYpPbI KaK CPEICTBA B3aUMOJEHCTBUS MEXTY
JIOABMHU U TIO3HAHHS MUDA;

MOHMMaHHUE CIeNU(PUKHA OHOJIOTMM KaK HayKH, OCO3HaHUs e poiu B (popMHUpOBaHUH
palMOHAIBHOIO HAYYHOTO MBIIIJIEHUS, CO3JJaHHM LIEJIOCTHOTO NPEACTaBIEHUS 00 OKpYXarollleM MHpe
KaK O €IMHCTBE MPHUPO/Ibl, YEJIOBEKA U OOIECTBA, B IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHUH
pobJIeM COXpaHEHUs IPHUPOTHOTO PABHOBECHS;

yOKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JUISI COBPEMEHHOM LMBWIM3ALMU: 00ECIIEYeHUSI HOBOTO
YPOBHS pPa3BUTHS MEIUIMHBI, CO3/1aHUE IEPCIEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX pelaTh
pecypcHble MpOoOJIeMBbl Pa3BUTHSI YEIOBEUECTBA, IMOMCKA MyTeH BBIXOAA M3 IJI00ATBHBIX KOJOTHUECKUX
npobieM W oOecredeHus: Imepexoja K YCTOMYMBOMY pPa3BUTHIO, PALUOHATBHOMY HCIIOIB30BAHHIO
MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B IOJYYEHUM OHOJOTMYECKUX 3HAaHUM B LEISIX IOBBIMIEHHS OOLIeH
KYJIBTYpBbl, €CTECTBEHHO-HAyYHOH I'PaMOTHOCTH, KaK COCTaBHOW 4acTH ()YHKLMOHAJIBHOM IPaMOTHOCTH
oOyy4aromuxcs, GOpMUPYEMO ITPH N3YUYECHUH OMOIOTHH;

[IOHUMAaHHUE CYUTHOCTU METOJAOB IO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCMOJb30BaTh IIOJY4YaeMble 3HAHUS A aHaIM3a M OOBACHEHMs SBJICHUI OKpYXalollero Mupa u
IPOUCXOJAIIUX B HEM M3MEHEHUH, YMEHHE JielaTh 0O0OCHOBAHHbIE 3aKJIIOUEHHUS Ha OCHOBE HAy4YHbBIX
(aKTOB U UMEIOLIUXCS JAHHBIX C EJIBI0 IOJIY4YEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIIONB30BaTh OMOJOTHYECKHE 3HAHUS JJIS PEIIeHHs NpoOJeM B
peabHBIX KU3HEHHBIX CHUTYaIUsX;

OCO3HAaHHWE LIEHHOCTH HAY4YHOH JEATEIBHOCTH, TOTOBHOCTb OCYILECTBIATh IPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JESTEIbHOCTh MHUBHUIYaIbHO U B IPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY O0Opa30BaHUIO U CaMOOOPa30BaHMIO, K aKTUBHOMY
MIOJIYYE€HHUIO HOBBIX 3HaHUH MO OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUS y4eOHOro npeamera «buonaorusy BKIIOYAIOT: 3HAUUMBIE
Uis  QOPMHUpPOBAaHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEXKIUCUUIUIMHAPHBIE  (MEXIPEIMETHBIE)
oO0IIeHayYHbIE TOHATHS, OTPAXKAIOLIUe LEeJOCTHOCTh HAYyYHOM KapTUHBI MUPAa U CHELU(PHKY METOJO0B
[IO3HAHUS, MCIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs, SBJIEHHUE, MPOILECC, CUCTEMA,
Hay4yHBIH (aKT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCClelO0BaHUE, HaOII0JeHUE,
U3MEpeHue, DSKCIepUMEHT U Jpyrue); YyHHUBepcalbHble yueOHble JeHCTBUS (TIO3HaABaTENbHBIE,
KOMMYHHUKATHBHBIE, PETYJISTUBHbIE), oOecneunBaronye GpopMupoBanue GyHKIMOHATBHOW ITPaMOTHOCTH
U COLHUAIBHOW KOMIIETEHIIMH OOy4aroIuXcs; CIOCOOHOCTh OOY4aroIMXCsl HCIOJB30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHMPOBO33PEHUECKHE 3HAHUS W YHUBEpCaJbHblE Yy4yeOHble JEeHCTBUS B
ITO3HABATEJIBHON U COIIMAIBHON MTPAKTHKE.

B pesynbprare u3ydeHus OMOJIOTMM Ha YpOBHE cpelHEero oOlIiero odopa3zoBaHHs y 0Oydarouierocs
Oynyr chopMupoBaHbl TO3HABATENIbHBIE YHUBEpCAJIbHbIE Y4eOHBbIE JEHCTBHS, KOMMYHHKATHBHBIE
YHUBEpCaJbHbIE y4eOHbIE JEHCTBHS, PErylATUBHBIE YHUBEpCaJIbHbIE Y4eOHbIE NEHCTBUS, COBMECTHas
JESTENbHOCTb.



MertamnpeaMeTHbIE Pe3yJIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHEro 00Iero oOpa3oBaHUs TOJKHBI
OTpaXkaTh:

OBi1ajeHNe YHHMBEPCAJIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBblIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (hOPMYITHUPOBATH U aKTYAIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh TPU OCBOCHHHM 3HAHWK MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaM3a, CHHTE3a,
CpaBHEHUS, KJIaccu(pUKauu, 0000IIEeHNS), pACKPBIBATH CMBICIT OMOJIOTUYECKUX TOHSATUH (BBIICISTh HX
XapaKTepHbIC PU3HAKHU, YCTAHABJIMBATH CBSI3U C JPYTUMH ITOHITHSMH ),

OTIPENeNIATh IIeTH JESTeIbHOCTH, 3a7aBas mapaMeTpbl U KPUTEPUH UX JTOCTHIKEHUS, COOTHOCHTH
PE3YIBTAThI JEATEIILHOCTH C TTOCTABIICHHBIMHU EIISIMH;

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS JIs1 O0BsICHEHUS (PAKTOB U SIBIICHHU KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKHE pACCYXKIEHUS (MHAYKTHBHBIC, ICIyKTHBHBIC, 110 AHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pAcCMaTPUBAEMbBIX SIBICHHUSX, (OPMYJIHPOBATH BHIBOJBI U
3aKITIOYCHUS;

MPUMEHSITh CXEMHO-MOJICNIbHBIE CpPEICTBA JUIsl TPEJICTABICHUS CYIICCTBCHHBIX CBSI3CH W
OTHOIICHUHA B W3y4aeMbIX OHOJIOTUYECKUX OOBEKTAaX, a TaKKe MPOTUBOPEUYUH pa3HOIO poja,
BBISIBIICHHBIX B Pa3JINYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

pa3pabareiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ yY€TOM aHaIHM3a HMMCIOIIUXCS MaTepPHABHBIX M
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCIHLHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IICIISIM, OLCHHBAThH
PHCKH TTOCIIE/ICTBUI JIEITEILHOCTH,

KOOPJIWHUPOBATh ¥  BBHINOJNHATH pa0OTy B  YCIOBUSAX  PEATbHOrO, BUPTYAIBHOTO W
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE IPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJIAJICTh HAaBBIKAMH YYEOHO-HCCIICIOBATEIIBCKOH M IMPOEKTHOW JEATEIIbHOCTH, HAaBBIKAMH
paspernieHus npo0iaeM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHHS
MPAKTUYECKUX 3aJa9, IPUMEHECHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;

WCIIONIb30BaTh  Pa3jMYHbIE BHJBI JEATEIBHOCTH IO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETAINH, PEOOPA30BAHUIO U MPUMEHEHHUIO B YYEOHBIX CUTYalUsX, B TOM YHUCIE MPU CO3TAHUU
YYeOHBIX U COITUATBHBIX TTPOSKTOB;

dbopMUpOBaTh HAYYHBIH THI MBIIIICHUS, BIIAJIETh HAYYHOW TEPMHUHOJIOTHUEH, KITFOUSBBIMH
MOHATHSIMU U METOJIaMU;

CTaBUTHh U (POPMYITHPOBATH COOCTBEHHBIE 337a4l B 00Pa30BaTEIbHON JAEATEIbHOCTH U KU3HEHHBIX
CUTYaITUsX;

BBISIBJISTh IPHUYUHHO-CJICICTBEHHBIC CBSI3W W aKTyaIM3UPOBATh 3aJlady, BBIIIBHTATh THIIOTE3Y €
pellleHrs, HaXOIUTh apryMEHTHI IS JOKa3aTeNbCTBA CBOMX YTBEP)KICHHM, 3ajaBaTh MapaMmeTpbl H
KPUTEPUHU PEILICHUS;

aHAJIM3MPOBATh TOJIYUCHHBIC B XOJI€ PEIICHHS 3aJa4d pPe3y/IbTaThl, KPUTHUYCCKU OICHWBATh WX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JlaBaTh OLIEHKY HOBBIM CHTYAI[USIM, OIIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIECTBIATh IICNICHANIPABICHHBIM TMOWCK TepeHoca CpPEICTB M CIOCOOOB JEHCTBUSA B
poeCCUOHATBHYIO CPENy;

YMETh IMePEHOCUTH 3HAHUS B TTO3HABATEIIBHYIO M TIPAKTHYECKYIO 00JIACTH )KU3HEACITCILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeill;

BBIIBUTATh HOBBIC WJIEHU, TIpeIaraTh OPUTHHAIBHBIC MOAXOAbI U PEIICHUS, CTABUTHh MPOOIEMBI U
3aJ1auu, TOMYCKAIOIINE allbTePHATHBHBIC PEIICHUSI.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOUYHHMKAX MHQPOpMAIUH (TEKCTe y4eOHOTO MOCOoOUs, HAydHO-
MOMYJISIPHOM TUTEepaType, OMOIOTHYECKUX CIOBapsIX M CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax TaHHBIX, B



WuTepHeTe), aHANMM3UPOBAaTh MHPOPMALUIO PA3TUYHBIX BUAOB M (OPM MPEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(GbopMyIHMpOBATH 3aMPOCHI U IPUMEHSATH PA3IMYHBIE METO/IbI IPU TIOUCKE U 0TOOpE OMOJIOTHYECKON
uHpOpMaIMY, HEOOXOJMMOH [T BBITIOJIHEHUS YYeOHBIX 33/1a4;

npuoOpeTaTh  OMBIT  KCIOJIb30BaHHMS ~ MH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEPILIECHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY MpEACTaBICHUS OMOIOTHYECKOW WH(pOpManuu
(cxemsl, TpaduKH, AHArpaMMbl, TAOTUIBI, PUCYHKH U APYToe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA MPH padoTe ¢ OMOIOrHYecKor MH(OpMAIUECi:
MPUMEHSITh XUMUYECKHE, (PU3MUECKHe U MAaTeMATHYECKUE 3HAKH U CUMBOJIBI, POpMYIbl, aOOpeBUaTYpYy,
HOMEHKJIATYpYy, UCTIOIb30BaTh M MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIIMYECKHE CPECTBA HATJISIIHOCTH;

BJIQJICTh HABBIKAMH DPACIIO3HABAHMS M 3aIUThl HH()OpManuu, WHPOPMAIMOHHOW OE30MaCHOCTH
JMYHOCTH.

OBiaieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMMU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCEX c(epax >KU3HU, aKTUBHO y4acTBOBaTh B JIMAJOre WU
JMCKYCCHH TIO0 CYHIECTBY OOCYXITaeMoi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEIIFHO BBITIOJHEHUS NpEAsiaraéMoi 3aJjau, YIUTHIBATh HHTEPECH M COTIACOBAHHOCTH IO3UIIHI
JPYTUX YYaCTHUKOB JWAJIOTA WK IUCKYCCHN);

pacrio3HaBaTh HEBepOalbHBIC CpEACTBAa OOLICHHS, MMOHMMATh 3HAYCHHUE COLMAIBHBIX 3HAKOB,
MPEINOChIIIOK BO3HUKHOBEHUST KOH(IMKTHBIX CHUTYyalldd, YMETh CMSTr4aThb KOHQIMKTBI H BECTH
MIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMH Crioco0amu OOIIEHUS W B3aUMOJCHCTBHUS, IMMOHMMATh HAMEPEHUS IPYTruX
JIFOJICH, TPOSIBIISATh YBAKUTEIBHOE OTHOIIICHHE K COOECEIHUKY U B KOPPEKTHOH (popme PpopmynupoBath
CBOU BO3PaXKCHUS;

Pa3BEPHYTO M JIOTHYHO U3J1araTh CBOK TOYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

MOHMMATh W UCIOJB30BATh MPEUMYIIECTBAa KOMaH/IHOW ¥ WHAWBUIYAIILHOW PaOOTHI TIPU PEIICHUN
Ouosiornyeckoil mpoOsieMbl, OOOCHOBBIBATb HEOOXOJUMOCTb IMPUMEHEHHsI TpPYNIOBBIX  (QOpM
B3aMMOJICHCTBUS IIPU PELICHNN YueOHO! 3a1auH;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBHH C Yy4ETOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUIEKTHBA;

MPUHUMATD 1€ COBMECTHOM JesITebHOCTH, OPTaHNU30BBIBATh U KOOPIAUHUPOBATH JEHCTBUS MO €€
JOCTUKEHHUIO: COCTaBIISATh IUJIaH JEWCTBUN, paclpeAeNsiTh pOIHM C Yy4€TOM MHEHHUH YYaCTHUKOB,
00CYXIIaTh pe3yJIbTaThl COBMECTHOU PabOTHI,

OLIEHUBATh Ka4eCTBO CBOETO BKJAJa M KaXJIOTO YYaCTHHKA KOMaHIBI B OOIIMK pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

mpenjaraTb HOBBIE TMPOEKTHI, OIIEHWBATh WAEW C TO3UIMH HOBHU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHUECKOE MOBEJICHHE B PA3IMYHBIX CHTYAlUsX, IPOSBISTH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OBiaieHne YHHMBEPCAJIBLHBIMH Pery/siTUBHBIMU /1€ CTBUAMM:

1) camoopranusamnus:

WCTIOJIH30BaTh OMOJOTMYECKHE 3HAHMS IS BBISIBICHHUS MPOOJIEM M UX pEIleHHS B KU3HEHHBIX H
y4eOHBIX CHTYAIIHSIX;

BbIOMpPAaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHWM IeJEeBbIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUAX M TMOCTYNKaX MO OTHOIICHWIO K >KUBOW MPUPOJE, CBOEMY 3J0POBBIO H 30POBBIO
OKPYKaIOIINX;

CaMOCTOSITENILHO OCYIIECTBIISTH MMO3HABATEIBHYIO JESTEIBHOCTD, BBISBISATH MPOOIEMBI, CTABUTH U
(dbopMynHMpoBaTh COOCTBEHHBIE 331a4H B 00Pa30BaATEIbHON JESTEIbHOCTH U )KU3HEHHBIX CUTYAIHSIX;



CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pEIIEHUs MNpoOJeMbl € Y4ETOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOUYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclMpsATh paMKU y4eOHOro IPeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

Jies1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELLCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M TPOSIBIICHUIO IIMPOKOH APYIUIIMH B Pa3HBIX 00JACTAX 3HAHUM,
IIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTb OLEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIEIISIM;

BJIaJleTh HaBbIKAMHU I103HABATEJILHOM peQUIeKCHH KaK OCO3HAHUS COBEpIIAEMBbIX JACHCTBUM U
MBICIMTENbHBIX IPOLECCOB, UX PE3yJbTaTOB M OCHOBAaHWM, HCHOJIb30BATH NMPUEMBI pepIICKCUH AJIs
OLIEHKH CHUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATHh MOTHUBBI U apIYMEHThI JPYTUX IIPYU aHAIM3€E PE3YNIbTaTOB ACATEIbHOCTH;

3) npuHsiTHE CeOsI U APYTHX:

IIPUHUMATD ce0sl, IOHMMasi CBOU HEJAOCTAaTKU U JIOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€E PE3YIIbTATOB IEATEIBHOCTH;

IIPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH JAPYroro 4eJ0BeKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3ynbTaThl OCBOEGHUS COJepkaHUs ydeOHoro mnpeamera «buonorus» Ha
yrayOJaEHHOM ypOBHE OPHCHTHPOBAHBI Ha oOOecreueHre MPOPIIBHOTO OOydYeHHUs OOydJaromuXcs
Oouosiornu. OHM BKJIIOYAIOT: cHelU(UUecKHe Aias OMOJIOrMM Hay4yHbIE 3HAHUS, YMEHHs U CHOCOOBI
JEUCTBUI 110 OCBOCHMIO, HMHTEPIPETalUd U MpeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIbHOCTH IO
MIOJIYYEHHUIO HOBBIX 3HAHUI U UX IMPHUMEHEHUIO B PA3JINYHBIX YYEOHBIX, a TAK)XKE B PEAIbHBIX KU3HEHHBIX
cutyanusix. [IpeaMerHbie pe3yabTaThl IPeICTaBICHbI IO FOJaM U3yYeHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpeamera «buosnorus» B 10 Knacce OTKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECT€ M pPOJM OUOJIOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHUM E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAaHUM 3aKOHOB MNPUPOAbl M PEIICHUU
npobjieM palMoOHAIBHOTO MPUPOJONOIB30BaHUSA, O BKJIAZE POCCHUICKMX M 3apyOeXHbIX YUEHBIX B
pa3BUTHE OMOJIOTHY;

BJIQJICHUE CHUCTEMOM OMOJOrMYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiye
OMOJOTMYECKHEe TEpPMUHBI U TOHATHS (KHU3Hb, KIETKAa, OpraHu3M, MeTaboJu3M, TIOMEOCTa3,
CaMOpPETYJISALIUS, CAaMOBOCIPOM3BENEHUE, HACIEICTBEHHOCTh, WM3MEHYMBOCTb, pOCT M pPa3BUTHE),
ouosiornyeckue teopuu (kierounas teopus T. IIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopusi HacneAcTBeHHOCTH 1. Moprana), yuenus (H. M. BaBmimoBa — o 1meHTpax MHOrooOpasus u
MIPOUCXOXKACHNUS KYJIbTYPHBIX pAcTeHMi), 3aKOHBI (€eAMHOOOpa3usi MOTOMKOB IIE€PBOrO IMOKOJIEHUS,
pacIleIIeHHs], YACTOThl TaMeT, HE3aBUCUMOI0 HacienoBaHus I'. MeHzens, roMOolIOruu4eckux psjioB B
HacneacTBeHHOH n3meHunBocTd H. 1. BaBuiosa), mpuHIUIB! (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMM METOJIaMH HAY4YHOTO IIO3HAHMS, HCIHOJb3YEMBIX B OHMOJIOTHYECKHUX
HCCIIETOBAHMX KUBBIX 00BEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0IEeHUE, SKCIIEPUMEHT);

YMEHHE BBIIEHATh CYLIECTBEHHbIE IPU3HAKU: BHUPYCOB, KIETOK IPOKApHOT M JyKapHuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPIraHU3MOB, B TOM UYHUCIIe OaKTepHil, rpuOOB, paCTeHUH, KUBOTHBIX
U YeJOoBeKa, CTPOCHHUS OPraHoOB U CHCTEM OPraHOB pacTeHHi, KMBOTHBIX, YE€JIOBEKa, IPOIECCOB
KHU3HEESITEIbHOCTH, MPOTEKAIOIINX B OpraHU3Max PAacTeHMi, )KUBOTHBIX U YeJIOBEKa, OMOJOTHYECKUX
nporeccoB: oOMEHa BelecTB (MeTaOOMu3M), MPEBPALICHUs SHEPrHM, OpOKEHUs, aBTOTPO(GHOro M



rerepoTpoHOro TUIOB MUTaHUS, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, MeiHo3a, I'aMeToreHes’a,
AMOpHOreHe3a, TOCTAIMOPHUOHATILHOTO Pa3BUTHUS, PA3MHOXKCHHS, HHANBUAYAIBHOTO PA3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aUMO/ICHCTBHUS TEHOB, TETEPO3HCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEX]y OPraHOHJIaMHU KIETKU U UX (PYHKUIUSMHU, CTPOCHHEM
KJIETOK pa3HbIX TKaHEed M UX (QYHKUHUAMH, MEXKIy OpraHaMH M CHUCTEMaMHU OpPraHOB y PACTEHMHIA,
KUBOTHBIX U YEJIOBEKA U UX (DYHKIUSIMHU, MEXK]y CHCTEMaMHU OPTaHOB U UX (HYHKIUSMHU, MEXKY dTallaMH
oOMEHa BEMIeCTB, JTallaMHU KIETOYHOTO [HKJIA ¥ JKU3HCHHBIX IIUKIOB OPraHU3MOB, 3TalaMu
SMOPUOHAIILHOTO Pa3BUTHS, TEHOTUIIOM U ()eHOTUIIOM, (PEHOTUIIOM U (aKTOpaMU Cpebl OOUTAHUS;

YMEHHE BBISBIATH OTIIMYUTENbHbIE PU3HAKH JKUBBIX CUCTEM, B TOM YHUCIJIE PACTCHHI, )KUBOTHBIX U
YeJI0BEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIIME AapryMEHThI, OMOJOTHYECKYI0 TEPMHUHOJOTHUIO U
CUMBOJIMKY JIJISl I0Ka3aTeNbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUECKHUX TPYIIIL;

yMEHHE peniatb OWOJIOTMYECKUE 3aJauM, BBISBISATh NPUUYMHHO-CICACTBEHHBIC CBSI3U MEXIY
HCCIIeTyeMbIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBJICHHUSIMH, JIEIAaTh BEIBOJBI M TIPOTHO3HI HA OCHOBAHHUH
MOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHITH J1a0OpAaTOPHBIE M MPAKTHUYECKHE pabOThl, COONIOAATh MpaBuia Mpu padoTe
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPSATh MX SKCIICPUMEHTAIBHBIMU CPEICTBAMH, (hopMyIupys
1L[eJ1b UCCIIEI0BAaHUS, AHAJIM3UPOBATD [TOJIyUE€HHBIE PE3YJIbTAThl U JA€JIaTh BbIBOBL;

YMEHHE y4acTBOBATh B YUeOHO-HUCCIIEIOBATEILCKONW paboTe MO0 OMOJIOTHH, SKOJIOTHHA U MEJIULIMHE,
MpoBOAMMON Ha 0a3e MIKOJBHBIX HAyyHBIX OOIIECTB, W MYOIUYHO NPEICTABIATH IOJyYCHHBIE
PE3yNIbTaThl HA YYEHUYECKUX KOH(EPCHIIHSX

YMEHHUE OIEHMBATh ITHUYECKUE ACIEKThl COBPEMEHHBIX HCCJEJIOBAaHHN B 00J1acTU OWUONOTHUU U
MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOAOTBOPEHUE, HANpaBICHHOE H3MEHEHHWE TeHOMa U
CO3/IaHH€ TPAHCTCHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymied mnpodecCHOHaIbHONW AEATeTbHOCTH B
obracTi OWOJOTUH, MEIUIUHBI, OMOTEXHOJIOTUH, BETCPUHAPHH, CEIIbCKOIO XO3SIMCTBa, MHUIICBON
MIPOMBIIIICHHOCTH, YTIIYOJISITh TIO3HABATENIbHBIA HMHTEpPEC, HaNpaBlIeHHbIH Ha OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOMIEH POGECCHH U MPOIOJKEHNE OMOTIOTHYECKOT0 00pa30BaHus B OPTraHU3AIUSIX CPETHErO
pohecCHOHATBHOTO U BBICIIETO0 00pa30BaHUsI.

[IpeameTHbie pe3ynbTaThl OCBOEHUs ydeOHOTO mpeamera «buonorus» B 11 Kaacce OTKHBI
OTpaXkaTh:

cOpPMUPOBAHHOCTh 3HAHUH O MeCTe M pPOJM OWUOJOTMM B CHUCTEME €CTECTBEHHBIX HAayK, B
(hOopMHPOBaHUM COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTHUHBI MHUpA, B TIO3HAHUH 3aKOHOB MPHUPOJBI U
pEIIEHNH HKOJIOTMYECKUX MpOOJIEeM 4YelOBEeYeCTBA, a TaKXKE B PEUIEHHH BOIPOCOB PalMOHAIBLHOTO
MIPUPOJIOTIONB30BaHUs, U B (POPMUPOBAHUHU IIEHHOCTHOT'O OTHOIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY, O
BKJIaJIE POCCUMCKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHME BIAJE€Th CHUCTEMOW OHMOJOTMYECKHX 3HAHWM, KOTOpas BKIIOYACT OMpeAeNeHUs Hu
MMOHUMAaHHE CYITHOCTH OCHOBOITOJIATAIONMIUX OHOJIOTHYECKUX TEPMHUHOB W TMOHATHM (BHJ, DKOCHCTEMA,
ouocdepa), Ouonornueckue Teopuu (dBoMONMOHHAs Teopus Y. JlapBuHa, CHHTETHYECKas TEOPHS
sBomonnn), yueHus: (A. H. CeBeprioBa — o myTsx u HampaBieHHsX sBomonuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbI (TeHeTHUeckoro paBHoBecus k. Xapau u B. BaitnOepra, 3apo/IbIlieBOro cxoacTaa
K. M. bopa), mpaBuna (munumyma lO. JIubmxa, 5KOJIOTHYECKOW NHUPAMHABI SHEPTHH), TUIIOTE3BI
(runoresa «mupa PHK» V. T'unbepra);

YMEHHE BIIaJIeTh OCHOBHBIMU METO/JaMU HAy4YHOTO MO3HAHUS, HCIOJIb3YEMBIMU B OMOIOTUYECKUX
MCCIIEIOBAHMSIX JKUBBIX OOBEKTOB M JKOCHUCTEM (OINHMCaHUE, U3MEpPEHHe, HAOIIOJACHHE, SKCIIEPUMEHT),
crioco0aMu BBISIBIICHUS M OIEHKH aHTPOTIOT€HHBIX H3MEHEHUN B MPUPO/IE;

YMEHHE BBIIEATh CYIIECTBEHHbIE MPHU3HAKU: BUAOB, OMOTEOIIEHO30B, 3KOCHUCTEM U Ouocdepsl,
CTaOMIIM3UPYIOLIET0, JBIDKYIIETO U Pa3pbIBAIOIIETO E€CTECTBEHHOTO OTOOpa, aIomaTpu4eckoro u
CUMIIATPUYECKOTO BUI000pa30BaHUsl, BIUSHUS JABIDKYIIUX CHJI JBOJIONHMH HA TeHO(OHI MOMYINSIIHH,



IPUCIIOCOOJIEHHOCTH OpraHu3MOB K cpeAe OOWTaHMsA, YEpeOBaHUS HANpPaBICHUH SBOIOLINH,
KpPYroBOpPOTa BEIIECTB M MMOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTAHABJIMBATh B3aWMOCBS3M MEXJy IPOLECCAMU 3BOJIONMHU, BHXKYIIUMU CHIAMH
aHTPOIIOreHe3a, KOMIIOHEHTaMH Pa3IMYHbIX SKOCUCTEM U IPUCIOCOOTIEHUSAMHI K HUM OPraHU3MOB;

YMEHHUE BBISABIATh OTJIMYUTEIbHBIE IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJIEHHOCTh BUJIOB K Cpelie
oOuTaHus, aOMOTHYECKMX M OHWOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3€Hl OpraHHM3MOB B
cooOniecTBax, aHTPOIIOTEHHBIX U3MEHEHHUI B KOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThl, OWOJOTMYECKY0 TEPMHUHOJIOTHUIO U
CHUMBOJIMKY JJIsl JI0Ka3aTeJlbCTBA POJCTBA OPraHM3MOB PA3HBIX CUCTEMATUYECKUX TPYII, B3aUMOCBS3H
OpPraHU3MOB U CpeIbl OOWTaHMs, €IUHCTBA YEIOBEUECKUX pac, HEOOXOIMMOCTH COXpPaHCHHS
MHOT000pa3us BUJIOB U SKOCUCTEM KaK yCJIOBHUS COCYIIECTBOBAHUS IPHPO/IBI U YEIOBCUECTBA,

YMEHHE peulatb OMOJIOrMYEeCKHe 3aJaud, BBIABIATH INPUUMHHO-CIEACTBEHHBIC CBS3U MEXAY
UCCIIelyeMbIMH OMOJIOTMUECKUMHU ITPOLIECCAMU U SIBIICHUSIMMU, J€JIaTh BHIBOJIbI U IIPOTHO3bI HA OCHOBAaHUU
MOJTyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJHATH Ja00OpaTopHble W MpaKTHYecKue padoThl, cOOMIOAATH MpaBuia mpu padoTe ¢
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHUE BBIJIBUT'ATh TUIIOTE3bl, NMPOBEPITh MX SKCHEPUMEHTAJIbHBIMH CpPEACTBAMH, (OPMYIHUPYs
1eJIb UCCIIEIOBaHMS, aHATIM3UPOBAThH MOTYICHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE Y4acTBOBATh B Y4€OHO-MCCIIEIOBATEIBCKONW paboOTe M0 OMOJIOTHHU, SKOJIOTUU U MEIUIIHE,
IpOBOJUMON Ha 0a3e UIKOJbHBIX HAYYHbIX OOINECTB, M IYOJUYHO IPEACTABIATH IOJyYEHHbIE
pe3yibTaThl HA YYEHUYECKUX KOH(PEPEHIHIX;

YMEHHUE OLIEHUBATh TUIIOTE3bI M TEOPUU O TIPOUCXOXKIECHUH JKU3HHU, YEeJIOBEKA U YEIIOBEUECKUX pac,
0 MIPUYHMHAX, TOCIEICTBUAX U CIIOCO0AX MPEIOTBpAIEHUs IIT00aIbHBIX N3MEHEHNH B Ouocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAaHHBIA BbIOOp Oynymiel npodeccuoHanbHOM AEATENbHOCTH B
obiacTi OWOJIOTUM, SKOJIOTUH, NPUPOAONOIb30BAHUS, MEIULMHbBI, OHOTEXHOJIOTUMH, IICUXOJIOTHUH,
BETEpUHAPUH, CEIBCKOI0 X03sCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIIyOJIsTh I03HaBaTEIbHBINA HHTEPEC,
HaIpaBJICHHBIA Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOUICH MPO(ECCH U MPOAOIDKEHHE OUOIOTHIECKOTO
00pa3oBaHMs B OpraHU3AIMIX CPEAHETO TPO(PECCHOHATIBEHOTO U BBICIIETO 00pa30BaHMS.



Kpurtepun oneHnBaHusi 1 HOPMBI OLIEHOK 00Y4YaI0IIMXCS

Ouenka ycTHoro orsera yuamuxcsi Ormerka ''5"" craBuTcs B ciryyae:

1. 3HaHwWs, MOHUMaHUA, TJIyOMHBI YCBOCHHS OOYYArOIIMMCSI BCEro 00bEMa MPOTPaMMHOTO
Marepuara.

2.  YMeHUs BBIACIATH IVIaBHBIE MOJIOKEHUS B M3yYEHHOM MaTepHalie, Ha OCHOBaHUHU (PaKTOB
U TpUMEpOB 0000IIaTh, /1€1aTh BBIBOABI, yYCTAHABIUBATH MEXKIPEAMETHBIE U BHYTPUIIPEIMETHBIC
CBSI3H, TBOPYECKU IPUMEHSET MOJyYeHHbIE 3HAHUS B HE3HAKOMOMN CUTYaIUH.

3. OrcyrcTBHE OMIMOOK M HEJOYETOB NPU BOCIPOM3BEIECHUHM M3YyYCHHOTO Marepuaia, Mpu
YCTHBIX OTBETaX YCTPAHEHHE OTIEIbHBIX HETOYHOCTEH C IMOMOIIBIO JOMOJHUTENIBHBIX BOMPOCOB
yUuTeNs, COONMIOACHNE KYIbTYPbl YCTHON peyu.

Otmetka "'4"":

1. 3Hanue Bcero M3y4eHHOro NporpaMMHOrO MaTepurara.

2. YMeHHI BBIIEIATH IJIaBHBIC MOJIOKEHHS] B U3YYEHHOM MaTepuaie, Ha OCHOBaHUU (aKTOB U
MPUMEPOB  0000IIaTh, JeNaTh BBIBOJBI, YCTAHABIMBATh BHYTPUIIPEIMETHBIC CBSI3H,
MIPUMEHSITDH [TOJIyY€HHBIC 3HAHUSI Ha IPAKTHKE.

3. He3nauutenbHble (HErpyOble) OMMOKM W HEIOYETHI NMPU BOCIHPOU3BEIACHUU H3YUYEHHOTO
MaTepuana, CoOI0IeHIe OCHOBHBIX MPABUJI KYJIbTYPhl YCTHON peyH.

OtMmertka "'3" (ypoBeHb IPEICTABICHUN, COYETAIOIIMXCS C JIEMEHTAMH HayUHBIX MMOHSATHI):

1. 3nanWe u ycBOGHHE MaTepuala Ha YPOBHE MHUHHUMAJIBHBIX TPEOOBaHHUI MPOTPaMMBL,
3aTpyHEHHE TPH CAMOCTOSITEILHOM BOCIIPOM3BEICHNUN, HEOOXOAMMOCTh HE3HAUYUTEIHHON MOMOIIU
MpernoaBaTes.

2. YMeHue paboTaTh Ha YpPOBHE BOCIPOW3BEICHHs, 3aTPyAHEHUS NpU OTBETaxX Ha
BUJIOM3MEHEHHBIE BOTIPOCHI.

3. Hamuume rpyOol OmmMOKH, HECKOJBKUX HETPYOBIX NMPU BOCIPOUW3BEIACHHH H3yYCHHOTO
MaTepuaia, He3HaYUTeIbHOE HECOOII0IEHNE OCHOBHBIX MPaBUII KYJIBTYPbI YCTHOM peuHu.

OrMmertka "'2"":

1. 3naEme ®W YCBOCHHE MaTepuajia HAa YpPOBHE HIDKE MHUHUMAIBHBIX TpPeOOBAHUU
MIPOTPaMMBI, OTJENIbHBIC TIPEACTABICHUS 00 H3YYEeHHOM MaTepHale.

2.  OrtcyrcTBUe yMeHHI paboTaTh Ha YpPOBHE BOCIIPOU3BENCHHS, 3aTPYAHEHUS TIPU OTBETAX
Ha CTaHJIapPTHBIE BOMIPOCHI.

3. Hammume HeCKONbKMX TpyObIX OMmMHOOK, OOJBIIOTO YHCIa HETPYOBIX  TpHU

BOCIIPOM3BEJICHUM M3YYEHHOIO0 MaTepuaia, 3HAYUTeIbHOE HECOOJIOJCHNE OCHOBHBIX IMpPaBUII
KYJIbTYpbl YCTHOU PEYH.

OuneHka BbINOJHEHUS] MPAKTHYeCKUX (JadopaTopHbIx) pador. OTmMeTKa
"S" craBUTCH, €CJIM YYCHUK:
1) npaBUIBHO OLPEIEITIII LIeITb OIIbITA;

2) BBIIONHWI  pa0OTy B  MOTHOM oO0beMe ¢  COONIIOACHHEM  HEOOXOAUMOIA
M0CJIeI0BATEIbHOCTH MIPOBEIEHUS ONIBITOB U U3MEPEHHIA;

3) caMOCTOSTENbHO ¥ PAalMOHATBHO BBIOPAT W TMOArOTOBMJI JJISI OMBITA HEOOXOIUMOE
00OpyZOBaHUE, BCE OIBITHl TMPOBET B YCIOBUSAX U PEXKUMAX, OOECHEUMBAIONIMX MOJTYy4YEeHUE
pe3yIbTaTOB M BBIBOJIOB C HANOOJIBIIIEH TOYHOCTHIO;

4)  Hay4yHO TPaMOTHO, JIOTHYHO ONUCAT HAOIIONEHHS U c(HOPMYIHPOBAT BBIBOJIBI U3 OIIBITA.
B mpencraBieHHOM OT4YeTe MPAaBWIBHO W aKKypaTHO BBITIOJNHHJI BCE 3allMCH, TAOJUIIBI, PUCYHKH,
rpaduKy, BBIYUCICHUS U CJeNall BEIBODI;

5) NposBIISET OPraHU3AIMOHHO-TPYAOBBIC YMEHUS (ITOICPKUBACT YUCTOTY pabovero Mecra
Y TIOPSIJIOK Ha CTOJIE, 3KOHOMHO HCHOJb3YeT PACXOIHbIE MaTEpPHAJIbl).

7) SKCHEpUMEHT OCYIIECTBIISIET 10 IUIaHY C YYETOM TEeXHUKU O€30MacHOCTH U MpaBui paboThI
C MarepHuajiaMu U 000pyI0BaHHEM.

Otmetka "'4" cTaBuTCS, €CIIM YICHHUK BBITIOJIHIII TpeOOBaHUS K OlIeHKe "'5", HO:

1.  ombIT MPOBOJMI B YCIOBUSX, HE 00ECTIEYMBAIOLINX JOCTATOYHOW TOYHOCTUHU3MEPEHUI;
2. win ObLIO JOMYIIEHO IBAa-TPH HEJ0YETa;



3. unu He 6osee OAHOM HErpyOOi OIMTMOKY U OTHOTO HEJI0YEeTa,
4. W1 SKCTIIEPUMEHT MPOBEJEH HE MOJIHOCTBIO;

5. WwIn B ONMCAHUU HAOIIOAECHUN W3 ONBITA JOMYCTHJ HETOYHOCTH, BBIBOJBI CIEIAl
HETIOJIHBbIE.

Otmerka "'3" cTaBHUTCS, €CJIN YUYEHHK:

1. npaBunbHO ompenenui Lelb ONbITa; pabOTy BBHINONHAET IPAaBUIBHO HE MEHEe YeM
HATOJOBUHY, OJHAKO OOBEM BBHIMOJIHEHHOW YacTH TAaKOB, YTO MO3BOJSIET IMOJYYUTHh NPaBUIIbHBIC
Pe3yJbTaThl U BBIBOABI 10 OCHOBHBIM, IPUHLUIINAIEHO BaXKHBIM 3a/1a4aM pabOThl;

2. unM mondop 00OpyAOBaHUS, OOBEKTOB, MAaTEPUAIOB, a TAaKXKE PadOTHI MO HAayally OMBITa
IIPOBEJI C IOMOILBIO YUUTEJIS; UIIM B XO/1€ IPOBEACHUS OIbITa U U3MEPEHUH ObUIM JOMYLIEHbI OUIMOKU
B OIMCaHUU HaOII0IeHUH, (HOPMYTHMPOBAHNYN BHIBOJIOB,;

3. OTIBIT MPOBOAMJIICS B HEPALIMOHATIBHBIX YCIOBHAX, YTO MPUBEJIO K MOTYUCHUIO PE3YIHTATOB C
OoJsibllIed MOrPENIHOCTBIO; WM B OT4ETE OBUIM JOMYIIEHbl B OOLICH CIIOKHOCTH HE Oosiee IBYX
omuOOoK (B 3amHUCIX €AMHUL], U3MEPEHHSIX, B BBIUYMCICHHUX, Tpadukax, Tabiuuax, cxemax, 1 T.1.) HE
NPUHLIUINAIBHOIO 7S JaHHOM paboThl XapaKkTepa, HO MOBIUABIINX HAPE3YJIbTAT BHIIOJIHEHMS;

4. morryckaet rpyOyro omuOKy B XOfe SKCIIEpUMEHTa (B 00BsICHEHNH, B 0OpMIICHIH padoThI,
B COOJIIOJIEHMM TpaBWJI TEXHUKH O€30IacHOCTH IpuU paboTe ¢ marepuagaMu U 0OOpYJOBAHUEM),
KOTOpAast UCIPABIISIETCS TI0 TPEOOBAHHIO YUUTEIIS.

OtrMmertka "'2" craBuTCS, €CJH YYCHUK:

1.He ompexnennn caMOCTOSTENBHO ILETIb OIBITA; BBHINOJHUI pabOTy HE IOJHOCTBIO, HE
IOJIrOTOBUJI HY)KHOE 0OOpYZOBaHME M OOBEM BBINOJIHEHHOM 4acTH pabOThl HE IO3BOJSET CIENaTh
MIPAaBUJIHHBIX BBIBOJIOB;

2. VUI ONIBITHI, U3MEPEHHUS, BBIYUCIICHUSI, HAOIIOICHUS IPOU3BOIMIINCH HEMTPABUIIBHO;

3.mwmm B xome pabOTBl M B OTYETe OOHAPYXWIHCh B COBOKYITHOCTH BCE HEIOCTATKH,
OTMCUYCHHBIC B TPeOOBAaHMAX K OlleHKe "'3";

4. norryckaer nae (m Oomnee) rpyOble OmHMOKM B XOAE ASKCIEPUMEHTA, B OOBSCHEHHHU, B
odopmiteHHH pabOThl, B COONIOJACHUN MPABUI TEXHUKH 0€30MaCHOCTH MPH padoTe ¢ BEIIeCTBAMHU U
000pyIOBaHUEM, KOTOPHIC HE MOYKET HCIIPABUTH JIAXE 110 TPEOOBAHUIO YUIUTEIIS.

Onenka caMOCTOATEIbHBIX MUCbMEHHBIX H KOHTPOJILHBIX pa0doT.
OtMmertka "S" craBuTcH, €C/IM yYeHUK:
1. BeImonHUI paboTy 6€3 OMO0K U HEA0YETOB;
2) nonycTui He 0oJiee OJTHOTO HeloYeTa.
Otmerka ""4" cTaBUTCS, €CJIM YYeHUK BBINOJHUWI PadoTy MOJHOCTHIO, HO TOMYCTHJI

1. He Oosiee ofHOM HerpyOOil OIMOKHM U OJTHOTO HEJI0YETa;
2. win He 6oJee IByX HeJl0UEeTOB.
OtMmerka "'3" cTaBUTCS, €CJIH YYEeHHK MPABUJILHO BBINOJIHUI He MeHee 2/3 paGoThININ J0NMYyCTHIL:

1. He OoJiee BYX IpyObIX OIINOOK;

2. WK He Ooiee 0JIHOM rpyOoi U 0JJHOW HErpyOoi OMMUOKH U OJJTHOTO HEJ0YETa;

3. WK He OoJiee ABYX-TpeX HErpyObIX OMIMOOK;

4. WA OJTHOW HEerpyOoii OIIMOKH U TpeX HEeJI0UETOB;

5. WJTH TIPY OTCYTCTBHH ONIMOOK, HO TP HATMYHUN YETHIPEX-TIATH HEJJOYETOB.

Otmerka "'2" cTaBUTCS, €CJIN YYCHHK:

1. JOMYCTHII YUCJIO OIIMOOK M HE0UETOB MPEBOCXOIAIIEe HOPMY, ITPH KOTOPOI
MOJKETOBITh BBICTaBJICHA OlleHKa 3",

2. VI €CITU TIPABHIILHO BBIITOJIHUII MEHEE TIOJIOBUHBI paOOTHI.

Kputepun BbicTaB/IeHUsI OII€HOK 32 MPOBEPOYHbIE H KOHTPOJIbHBIE TECThI.
TeCTBI, COCTOAIIUE U3 ITATHU BOIIPOCOB MOKHO HUCIIOJIB30BaTh IMMOCJIC U3YUCHUA KAXKIO0TO
Martepuana (ypoka).



[Ipu onieHMBaHUY MCTIONB3YETCS CIEAYIOMIAs ITKaJa;

oneHka «5» - 91-100% MaxcuMalbHOrO KOJIMYECTBa 0alIOB; OLICHKA
«4» - 75-90% MaxcHMaIbHOTO KOJIHYECTBA 0aIIOB; OolleHKa «3» - 50-
74% MaKCUMaJIbHOTO KOJMYECTBa 0aJlIOB; oleHKa «2» - MeHee 50%
MaKCHMAaJIbHOT'O KOJIMYeCTBa OaJlJIOB.



IInan meponpusaTHii, B paMKax peaju3alui NPporpaMMbl BOCIIUTAHUS

Ne Meponpusitue OTBeTCTBEHHBIN Cpoxku [Ipumeuanue
1/ MPOBEACHU
i S
1 | JIHu OTKpBITHIX JBepeit aJIMMHHCTPAIHS HOSIOpB
2 | [lpenmeTHas Henmemns YUUTENb OUOJIOTUHU JIeKabpb
3 | OTKpBITBIE YPOKHU YUUTEIb OMOJIOTHI (dheBpaib
4 | Onumnuasl YUUTEb OUOJIOTHH y4eOHBIN
roj
5 | Temarndeckue akuu YUUTEITb OuoJIoTHH, | YI4COHBIH
aJIMHUHHUCTPAITHS TOJ




TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
/i pa3ejioB M TeM Beero Kourpoabsnbie IIpakTuyeckue ofpazoBaTeIbHBIE
nporpamMmMsbl padoThI padoThI
pecypchl
1 buonorus xak Hayka 1 bubmmorexa LOK
https://m.edsoo.ru/7f41c292
5 ’KuBbie cUCTEMEI U 5 Bbubnuoreka [IOK
UX U3YUCHHE https://m.edsoo.ru/7f41¢c292
bu6nmoreka [IOK
3 bronori kieTkit 2 05 https://m.edsoo.ru/7f41c292
4 XuMudeckas 10 1 bu6nmoreka [IOK
OpraHu3aIs KICTKU https://m.edsoo.ru/7f41c292
5 Crtpoenue u 8 1 9 bubmuorexa [HOK
(bYHKIMH KIETKA https://m.edsoo.ru/7f41¢c292
OOMeH BEIIeCTB U
5 npeBpameIIJ{lHe 9 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41¢c292
JHEPTUU B KIETKE
HacnencrBennas
7 nHpopManus u 9 1 05 bubnmnoreka [HOK
peanuszanus eé B ' https://m.edsoo.ru/7f41c292
KJIETKE
3 JKu3HEeHHBIN UK 6 1 bubmmoteka [IOK
KIICTKU https://m.edsoo.ru/7f41¢c292
9 g;iziiie . 17 15 bu6mmoteka [IOK
https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
PasmHOXeHuE 1
10 pa3BUTHE 8 1 15 bubmiorexa LIOK
https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
I'enetnka — Hayka o
11 HAacJIeACTBEHHOCTHU U 2 05 bu6nuoreka [IOK
HW3MEHUYHUBOCTH https://m.edso00.ru/7f41¢c292
OpraHU3MOB
12 3aKOHOMEPHOCTHU 10 1 bubnmoreka [JOK
HACJIEICTBEHHOCTH https://m.edsoo.ru/7f41c292
13 3aKOHOMEPHOCTH 6 1 bubnuotexa [JOK
N3MEHUYNBOCTH https://m.edso00.ru/7f41¢292
bu6nuoreka [IOK
14 T'enerika wenoseka 3 05 https://m.edsoo.ru/7f41c292
15 Cenexuus 4 1 bubmuorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
16 Bbrnorexnonorus n 4 1 but6mmoreka [IOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

CHUHTCTHUYCCKAasA

OHnoIorus

https://m.edsoo.ru/7f41c292

OBIIEE KOJMYECTBO
YACOB I10 ITPOTPAMME

102

13



https://m.edsoo.ru/7f41c292

11 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3aesioB U TeM Koutpoabuble IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoTbI
pecypchl
3apoxaeHue u
1 EEZ?SHI:OHHHX 4 bubmmorexa LOK
! . https://m.edsoo.ru/7f41cc74
MIPE/ICTABJICHUH B
Ouosoruu
MukposBotonus 1 bubmmoreka [IOK
2 n 14 2
e€ pe3yaIbTaThI https://m.edsoo.ru/7f41cc74
3 MaxposBOJIOIHS U €€ 6 1 bubmmoreka [IOK
pe3yabTaThI https://m.edsoo.ru/7f41cc74
boHcx oK ICHIe 1 bubmuorexa [JOK
4 aZBHTHe ;1431{14 i 15 15 https://m.edsoo.ru/7f41cc74
ge . ' bubmmnoreka LIOK
M
" https://m.edsoo.ru/7f41cc74
IT
5 q;(::;zmeme 10 1 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
AHTPOIIOTCHE3
DKOJIOTHSI — HayKa O
B3aUMOOTHOIIECHHUSX
5 OpraHu3MOB U 3 05 bubnmnoreka HOK
HAJIOPTraHU3MEHHBIX ' https://m.edsoo.ru/7f41cc74
CHUCTEM C
OKpYKarolleu cpenon
7 OpranusMmsl U cpeaa 9 15 bubnmnoreka [JOK
obuTaHus ' https://m.edsoo.ru/7f41cc74
8 DKOJIOTHS BUIOB U 9 05 bu6mmoreka [IOK
OIS ' https://m.edsoo.ru/7f41cc74
DKOJIOTHs
9 COOOIIIECTB. 12 1 05 bubmmorexa [JOK
DKOJIOTHYECKHE ' https://m.edsoo.ru/7f41cc74
CUCTEMBI
B _
10 F;Ogggl);ﬂ 5 bubmuorexa [JOK
© https://m.edsoo.ru/7f41cc74
JKOCUCTEMA
Yenosek u bubmmorexa [JOK
11 6 1
OKpY’Karolias cpena https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO 102 5 75
YACOB I10 ITPOTPAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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INOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
N KosauuyectBo 4yacos BocnuraTteabHblit
[
w/n Tema ypoxa B Kourpoubnbie IIpakTuyeckue KOMIIOHEHT
cero
padoThI padoThI co/iep KaHus
NMpOrpamMMbl
bronorus xax ® YCTaHOBIEHHE
1 KOMIIJICKCHAas HayKa U KakK 1 JIOBEPUTEIIBHBIX
' 4acTh COBPEMEHHOT'O OTHOIICHUNA MEXIy
o01ecTBa YUYUTCIIEM H €TI0
CHUKaMU
JKuBble cucTeMbl U UX i ’
2. . 1 CIOCOOCTBYIOLTUX
CBOMCTBA MO3UTUBHOMY
3 YpoBHeBas opranuzanus 1 BOCIIPHSITHIO
' JKUBBIX CUCTEM yYaInMHUCs
eboBaHul u
Hcropust OTKpBITUS U P
npoced  yuurens,
4, W3Yy4YEHUS KIIETKU. 1
NPUBJICUCHUIO  HX
Kiterounas reopus R — K
MeToabl MOJIEKYJIIPHON 1 oOcyxmaemMoii  Ha
KJIETOYHOM OMOJIOTHH. YPOKeE
«3y4yeHune MeTo10B uHGopMaI,
. aKTUBM3AIMM  UX
KJIETOYHOU OMOJIOTHHI .
[I03HABATEJIbLHOMN
5. (xpomarorpacdus, 1 0.5 IeATEeIbHOCTH;
aJIeKTpodopes, e moGyxICHHE
nuddepeHnnansHoe IIKOJIbHUKOB
ueHTpudyruponanue, coOroaaTh Ha
[TLIP)». IIpakTHYecKkas ypoKe
pad6ora Ne2 OOIICTIPUHSTHIC
. HOPMBI TIOBEJICHHUS,
XHUMHUYECKUH COCTAB
6. 1 npaBuia OOUICHUS
KICTKH co CTapUIMMU
MuHepanbHble BELECTBa (yaurensmn) u
7. KJICTKU, UX OHOJIOrHYecKast 1 CBEPCTHUKaMU
POTH (IKOJTHHUKAMHU),
o TIPUHITAITBI
praHuyYecKue BelecTBa yue6Hoi
KIETKH — OEJIKU. JUCIATUTAHEI "
8 «O0bHapyxeHue OEJKOB C 1 05 CaMOOpraHu3alINH;
' MOMOIIbI0 KaYeCTBEHHBIX ' ® TIpUBJICYCHHE
peakumii». Jlaboparopnas BHUMAaHUs
padora Ne2 IIKOJIbHUKOB K
" LIEHHOCTHOMY
CgoiicTBa, Ki1accupuKaIus
9. 1 aCIIeKTy
1 QyRKIHH Genkon M3y4aeMbIX Ha
10 Opranuyeckue BelecTBa 1 ypOKax  sIBIICHUH,
' KIIETKHA — YTJIE€BOBI OpraHmsamms  HX
paboTsl v
Opraandeckue BeniecTna o
11. 1 [10JIy4aeMOU Ha
KJICTKH — JIATTAIBI YPOKE  COIMATHHO
12. HyxkenHoBbIE KUCIIOTBI. 1 0.5 3HAYUMOM




13.

14.

JIHK u PHK.
«HccnenoBanne
HYKJIEMHOBBIX KHCJOT,
BBIJICTICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.
JlaGoparopHasi pabdora
Ne3

CtpoeHue u GyHKIUH
AT®. [Ipyrue
HYKJIe03uATpudoCchaThI
(HT®)
CexBennpoBanue [JHK.
MeTo1bI TeHOMHKH,
TPAHCKPUIITOMUKH,
IPOTEOMUKHU

15.

Meroas! CTpyKTypHOHR
Ounonoruun

16.

17.

18.

19.

20.

TuIe!l KIEeTOK.
IIpokapuornueckas
KJIETKA

Crpoenue

BYKapHOTHqCCKOﬁ KIJICTKH.

«3y4yeHue cBOWCTB
KJIETOYHOU MEMOpaHbI»
IIpakTnyeckas padora
Ne3

IToBepXHOCTHBII anmapar
KIIETKU

OnHomeMOpaHHBIE
OpIaHOMJIbI KJIETKH.
«V3yueHue 1BUKEHUSA
IIUTOIUIa3MBbI B
PACTUTCIIBHBIX KJICTKaXx»
IIpakTuyeckas padora
Ned

[TomyaBTOHOMHBIE
OpPTraHOM/IbI KJIETKU:

MHUTOXOHAPHH, IITACTUABI.

«Hccnenosanue
1a3MOJIn3a U
JeTU1a3MoJIn3a B
PacTUTEIBHBIX KIETKaX»
JlabopaTopnasi paGora
Ned

0.5

0.5

0.5

21.

HemembOpanHsbie
OpraHOUbI KJIETKU

uHpopmarmenn = —
UHUIIUHPOBAHUE €¢
o0cyXIeHuMS,
BBICKA3bIBAaHUS
YYaIIUMHUCST CBOETO
MHEHHUS 10  €¢
MOBOJTY,
BBIPAOOTKH CBOETo
K Hell OTHOIIICHUSI;

® I CIIOJIb30BaHHUEC

BOCIIUTATEIIBHBIX
BO3MOXHOCTEN
COJIepKaHUs
y4eOHOTO
npeaMera  4epes
JIEMOHCTPAIIHIO
JIeTIM  [PUMEPOB
OTBETCTBEHHOTO,
IPaXKIaHCKOTO
MOBE/ICHUS,
NIPOSIBJICHUS
YEJIOBEKOIIOOUS |
J00pOCEePACYHOCTH
, depe3 moaoop
COOTBETCTBYIOILIMX
TEKCTOB TUIS
YTCHUs, 3a1a4 JyIs
pelIeHus,
pOOJIEMHBIX
CUTYyalHil s
oOcyxaeHus B
KJacce;

® [pUMEHEHUE Ha
ypoke
MHTEPaKTUBHBIX
bopm paboThI
YUALIAXCSA:
UHTEJJIEKTYaIbHbIX
urp,
CTUMYJIHPYIOIINX
IIO3HABATEIIbHYIO
MOTHBAIIUIO
IIKOJIbHUKOB;
TUAAKTHYECKOTO
TeaTpa, rae
MIOJIy4E€HHBIE Ha
YpOKe 3HAHHUSA
OOBITPHIBAIOTCS B
TeaTpaIbHBIX
IIOCTaHOBKAX;
JIUCKYCCHUH,
KOTOpBIE JaloT
yyaummest
BO3MO>KHOCTh




22,

Crpoenue u GyHKIUU
sapa

23.

CpaBHuTenbHas
XapaKTEePUCTUKA KIETOK
ayKapuot. «M3yuenne
CTPOCHHUSI KIIETOK
Pa3IMYHBIX OPTaHU3MOBY.
JlaGoparopHasi pabdora
Ne§

0.5

24,

AccuMunanus u
JTUCCUMUIISALINS — JBE
CTOPOHBI META0OIM3MA.
Tunsl oOMeHa BeIecTs.
«3yuenue
KaTaJIMTUYECKON
AKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl WIH
KaTaasbl)».
Jlaboparopnasi padora
Ne6

25.

26.

depMeHTaTUBHBIN
XapakTep peaKuuii
KJIETOYHOTO METaboI13Ma.
«3y4yenue
(dbepMEeHTaTUBHOTO
pacIleIUIeHHs] IEPOKCUIa
BOJIOPOJa B PACTUTEIBHBIX
Y J)KUBOTHBIX KJIETKAX».
JlabopaTopnasi paGora
Ne’/

benku-akTuBaTOpH U
OeKU-UHTHOUTOPBI

0.5

27.

«Knerounble CTpyKTypsI 1
X QyHKIUN»
KonTposbHas padora
Nel

28.

29.

ABTOTpOGHBIH TUIT
oOMeHa BellecTB

dorocunTes

30.

XemocuHTe3. «CpaBHEHUE
mpoiieccoB (poTocuHTE3a U
XEMOCHHTE3A».
JlabopaTopnasi paGora
Ne§

0.5

31.

AHa’poOHbBIE OPTAHU3MBI.
Bunpr 6poxeHust.

pUOOPECTH  ONBIT
BEJICHUS
KOHCTPYKTHBHOT'O
JIAAaJIora;
TPYIIOBON PabOThI
Wi paboTel B
napax, KOTOpBIC
ydaT IIKOJHHUKOB
KOMaHJIHOK pabote
1 B3aHMMOJICHCTBUIO
C IPYTUMH JIETbMH,
YPOKU- KBECTHI.

® BKIIOYCHHE B
YPOK UTPOBBIX
npoueayp,
KOTOpBIC
MOMOTaI0T
MOJIIEPIKATh
MOTHUBAILIMIO JIeTei
K MOJIYYCHHIO
3HAHWMH,
HATAKUBAHUIO
MO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHOLUEHUN B
KJlacce, IOMOTaroT
YCTaHOBJICHHUIO
T00poXKeIaTeTbHO
i armocdepsl BO
BpEeMsl YPOKa,

® VHUIMHPOBAHHE
u MOJIJIEPIKKA
HCCIIEIOBATENHCKO
171 JIeSITEIbHOCTHU
HIKOJIEHUKOB B
pamKax
peanu3zaluid  UMH
WHIMBUTyaJIbHBIX
U TPYIIOBBIX
HCCIIeI0BATENbCKU
X TPOEKTOB, YTO
JACT IIKOJbHUKAM
BO3MOXXHOCTh
pHUOOpECTH HaBBIK
CaMOCTOSITETLHOTO
pelIeHus
TEOPETUUYECKON
npo0JieMbl, HaBBIK
TCHEpUPOBAHUS U

odopmIIeHUS
COOCTBEHHBIX

UaeH, HaBBIK
YBaKHTEIHLHOTO
OTHOIICHUS K




«CpaBHEHHE MTPOLIECCOB
OpO’KEHUS U JABIXAHUSD)
JlaGoparopHasi pabdora
Ne9

32.

AdpoOHBIE OPraHU3MBI.
OTalbl 3HEPreTUH4ECKOro
oOMeHa

33.

34.

35.

DHeprus MeMOpPaHHOTO
rpaJii€HTa MPOTOHOB.
Cunre3 AT®: pabora
npoToHHON AT®-cuHTAa3bI

Peakuuu MaTpuyHOTroO
CUHTE3a

Tpanckpunuus —
Matpuunbiidi cuHTe3 PHK

36.

37.

38.

Tpancnsauus u e€ srarbl

Konuposanue
aMUHOKUCIOT. Ponb
pubOCOM B OMOCHHTE3E
Oenka

Opranuzanus reHoMa y
MPOKAPUOT U IYKAPUOT

39.

MonexyispHbie
MEXaHU3MBbI IKCIIPECCUU
TEHOB Y 3YKapHOT

40.

Bupycer — BHeKsIeTOUHBIE
(GOpMBI KU3HU U
00JMraTHbIe Mapa3uThl.
«Co3manue MoaeIn
Bupyca». [IpakTuyeckas
padora Ne3

0.5

41.

Bupycusie 3a0oeBanms
YeJI0BeKa, )KUBOTHBIX,
pacteHui

42.

43.

44,

HanorexHonoruu B
OHMOJIOTHU U MEIULINHE

«Hacnencrsennas
uHpopmanus u eé
peanu3anus B KJIETKe»
KonTposbnas padora
No2

JKU3HEHHBIN MUK KIETKA

45.

46.

Marpuunslii cuares JIHK

XpomocoMsl. «H3yuenue
XPOMOCOM Ha TOTOBBIX

0.5

YYXKUM uzesm,
opopMIIeHHBIM B
pabotax  Ipyrux
HCCeIoBaTeIeH,
HaBBIK ITyOJIMYHOTO
BBICTYIUICHUS
nepes ayaIuTOpueH,
apryMeHTHUPOBaHUs
u OTCTaWBaHUS
cBOeH TOYKH
3peHusl.




MUKpOIIpenaparax,.
JlabopaTopnasi paGora
NelO

47.

48.

JleneHre KIeTKU — MUTO3

Tunel K1€TOK.
Kapuoknnes 1 IUTOKHHES.
«Habmronenue murosa B
KJIETKaX KOHYMKa KOpelIKa
JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)».
JlabopaTopnasi paGora
Nell

0.5

49.

50.

Pel"}IJ'IHHI/If{ KU3HCHHOI'O
OUKJIa KJICTOK

Opranu3M Kak euHOoe
Lenoe

51.

TkaHu pacTeHHH.
«M3y4yeHue TkaHen
pacTeHuit».
JlaGoparopHasi pabora
Nel2

0.5

52.

TkaHu KUBOTHBIX U
yenoseka. «M3ydenue
TKaHEW KUBOTHBIX).
JlaGoparopHasi pabora
Nel3

0.5

53.

54,

Opraunbl. Cuctemsl
opraHoB. «/3yueHune
OpraHoB LIBETKOBOT'O
pacTeHus.
JlabopaTopnasi paGora
Nel4d

Ormopa Tena
OpraHu3MoB./[BrkeHune
OpPraHU3MOB

0.5

55.

56.

57,

IIntaHne opraHu3smMoB

[Iutanue nNO3BOHOYHBIX
JKUBOTHBIX.
IInmeBapurenpHas
CHUCTEMA YEJIOBEKa

I[BIXB.HI/IC OpraHnu3MoB

58.

59.

J{pIxaHne Mo3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA
TpaHcnopT BewEeCTB y
OpraHu3MOB




60.

KposeHnocHnas cucrema
IIO3BOHOYHBIX XXUBOTHBIX
U YeJIoBeKa

61.
62.

Briaenenue y opranusmMoB

3amuTa y Opranu3MoB

63.

64.

65.

HNmMmmyHHas cuctema
4eJI0BeKa

Paznpaxumocts u
peryJssius y opraHu3mMoB
I'ymopanbHas peryssauus u
9H/IOKPUHHAs CUCTEMA
KMUBOTHBIX U 4EJIOBEKA

66.

67.
68.

DopMBI PA3MHOKECHUS
OpraHU3MOB

ITonoBoe Pa3MHOXKCHHUC

Meiios

69.

70.

l'ameTorenes.
OO0pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
«M3y4yenue crpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOIpenaparax.
JlaGoparopHasi pabora
Nel5

NuauBunyansHOE
pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

0.5

71.

3akmajKa OpraHoB U
TKaHEHN U3 3apOABIIIEBbIX
JUCTKOB

72.

Poct u pa3zeutne
KUBOTHBIX. «BbIsgBIIEHUE
MPU3HAKOB CXOJCTBA
3apoIbIIIEN MO3BOHOYHBIX
KUBOTHBIX).
JlabopaTopnasi paGora
Nel6

0.5

73.

PasMHOXeHuE U pa3BuTHE
pacrenunii. «CTpoeHue
OpraHOB Pa3MHOKEHUS
BBICILIUX PACTEHUI.
JlabopaTopnasi paGora
Nel7

0.5

74.

«HauBuayaIbHOE




pPa3BUTHE U Pa3MHOKEHHE
OpPraHU3MOB.

KonTpoasHnas padora Ne
3

75.

Hcropus ctaHoBIIEHHS U
pa3BUTHUS FT€HETUKH KaK

HayKu

76.

OcHOBHbIE IOHATHUSA U
CHUMBOJIbI T€CHCTUKMU.
«Ipo3oduna kak 00BEKT
TCHCTUYCCKUX
WCCIICIOBAHUI.
JlaGoparopHasi pabdora
Nel8

0.5

77,

78.

79.

3aKOHOMEPHOCTH
HacJIeJOBaHMsI IPU3HAKOB.
MonorubpuaHoe
CKpel1BaHHE.
ITpakTnyeckas pabora
"N3yueHune pe3ynbTaToB
MOHOTUOPHUIHOTO
CKpEIMBAHUS Y
npo3ohuis”

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI
MOHOFI/I6pI/II[HOFO
CKpCIIUBaHUA

AHanuzupyroiiee
ckpeuuBanue. Hemonnoe
JIOMUHUPOBaHUE

0.5

80.

81.

Hurnbpunnoe
ckpemuBanue. «3yyenue
pE3yJIBTaTOB
JUTUOPUIHOTO
CKpELBaHUS Y
JPO30(QUITBD».
IIpakT4eckas padora
Neq

[{uTosnornueckne OCHOBBI
JUTUOPUIHOTO
CKpEIMBAHUSA

0.5

82.

CreruieHHOE
HacJe0BaHUE MPU3HAKOB

83.

84.

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

I'eneruka nmona. ['enorun
KaK IIeJIOCTHAasI CUCTEMA




85.

I'eneTnyeckuii KOHTPOJIb
pa3BUTUS PaCTCHUH,
’KMBOTHBIX U 4€JIOBEKa

86.

87.

88.

N3MmenuuBoCTh
MPU3HAKOB. Buibl
U3MEHYHUBOCTH

MonudukannonHas
U3MEHYMBOCTh
Bapuanuonsslii pang u
BapUalLlMOHHAs KpUBasl.
«Uccnenosanue
3aKOHOMEPHOCTEM
MOIU(PUKAITIOHHOM
W3MEHYUBOCTH.
[TocTpoenue
BapUAILMOHHOTO psifa U
BApUALIMOHHON KPUBOM.
JlaGoparopHas pabora
Nel8

0.5

89.

I"'enoTunmaeckas
N3MEHUYNBOCTD.
Komb6unarusnas
N3MEHYHBOCTh

90.

MyranuonHas
M3MEHUYUBOCTh. «MyTaruu
y 1p030(uiibl (Ha TOTOBBIX
MUKpOIIpenaparax)».
IIpakTnyeckas padora
NeS

0.5

91.

3aKOHOMEPHOCTH
MYTalMOHHOTO IpoIiecca.
OnUreHeTHKa 1
SIHUT€HOMHUKA

92.

I'enermka gemoBeka.
«CocTaBlieHHE U aHAIIN3
POIOCIOBHOMN.
IIpakTyeckas padora
Nes

0.5

93.

94.

95.

MeTtoasl METUITTHCKON
TE€HETUKU

3HaueHne MEIUIIMHCKOM
T€HETHUKHU B
MPENOTBPALLEHUU U
JICHCHHNH I'CHCTHUYCCKHUX
3a00JIeBaHUH YeI0BEKa

OCHOBHBIE TOHATUA

0.5




96.

97.

98.

cenekuuu. «M3yuenue
COPTOB KYJbTYPHBIX
pacTeHHuil U TOPOI
JIOMAIIHUX KUBOTHBIX).
JlaGoparopHasi pabdora
Nel9

MeTobl CENeKIMOHHON
paboThl. «M3yueHue
METO/I0B CEJIEKIINU
pacTeHU».
JlaGoparopHasi pabdora
Ne20

Joctrxenus cenekuuu
pacTeHUM U )KUBOTHBIX.
«IIpuBuBKa pacTeHUI».
IIpakTnyeckas padora
Ne6

CoxpaHeHue, U3y4eHue u
HCII0JIb30BaHUE
T€HETUYECKUX PECYPCOB

0.5

99.

100.

buotexHnoiorus kak Hayka
U OTpaciib IPOU3BOJICTBA.
«3yueHue 0ObEKTOB
OMOTEXHOIOTHI.
IIpakTnyeckas padora
Ne7

HUTorosasi KOHTpPOJILHAA
padora

0.5

101.

102.

OcHoBHbIE HaNpaBICHUS
CUHTETUYECKOI OMOJIOruun

XpOMOCOMHAsI U T€HHas
HUHKEHEPUSL.
MengumuHckue
OHMOTEXHOJIOTUHU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

135




11 KUIIACC

Ne
n/n

Tema ypoka

OBostoMOHHAas Teopust Y.
HapBuna

KoaunuyecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JBHoKyIIME CHIIBI
3BOJIIOIMH BUIOB o Y.

HapBuny

Bopsba 3a
CYIIIECTBOBAHUE,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP

DopMHUpOBaHHE
CUHTETUYECKON TEOpUHn
HBOJIIOLIAU

DTanbl SBOIIOIMOHHOTO
npoiecca:
MHKPO3BOJIIOLIHS U
MaKpO3BOJIFOLIUS
ITonmynsauus —
AJIEMEHTAPHAS €AUHULIA
SBOJIIOIUH

3aK0H T€HETUYECKOTO
paBHoBecus Jx. Xapau,
B. BaiinGepra.
«BbIsiBIICHNE
U3MEHYUBOCTHU y 0cO0eit
OJTHOTO BUAY.
Jlaboparopnasi padora
Nel

DnemeHTapHbIe (HaKTOPBI
HBOIIOLIUN

DddexT ocHOBaTENS.

DddexT OyThIIOIHOTO
TOPJIBIIIKA

0.5

10.

Murpauuu. M3onsumun
TIOMYJISIAMN:
reorpaduueckas,
OMOJIOrHYEeCKast

11.

EcrecTBennsIit oT00p —
HaIpaBJsomui GaxTop
IBOJTIOIUH

12.

[TonoBoit oT6OP

13.

[IpucnocobneHHOCTH
OpPraHU3MOB KakK pe3yJbTar

0.5

BocnurareabHbIH
KOMIIOHEHT
coJiepKaHUsA
NMPorpamMmbl

® yCTaHOBIICHHE
JIOBEPHUTEIBHBIX
OTHOIICHUH MEXKIY
yuuTeNieM H  €ro
YUCHUKAMH,
CIIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCTIPHUSITHIO
YUYAIIUMUCS
TpeOoBaHUM u
pocs0 YUUTES,
NPUBIICUYCHUIO  HX
BHUMAaHHUS K
oOcykmaemMol  Ha
ypoke uH(pOpMaIIHH,
aKTHUBHU3AIHN ux
M03HABATEIBHOM
JeSITeTTHHOCTH,

® 100yXIeHHe

IIKOJIbHUKOB
co0oaTh Ha
ypOKe
OOLIEeTPUHSATHIE
HOpPMBI TIOBECHUS,
npaBuja  OOIIEHUS
co CTapIIUMHU
(yuurensimn) u
CBEpCTHUKAMHU
(ILIKOJIBHUKAMHU),
NPUHIUIBL Y4eOHOH
JICTIATUTHHBI "
caMOOpraHU3aInH;
® [pUBJICYCHUE
BHUMAaHHUS
IIKOJIbHUKOB K
LEHHOCTHOMY

acreKkTy HM3y4aeMbIX
Ha ypOKax sIBJICHUH,

OpTaHu3aIus ux
paboThI c
MOJTy4aeMoi Ha
YpOKEe  COLMAIbHO
3HAYUMOU
uHpopmanuei —
WHUIIMAPOBAaHUE €€
00CYyXKIeHHS,
BBICKa3bIBaHUS

ydyamumMucsa CBOCTO
MHCHUA 1o €c




14.

MUKPOIBOJIOIUH.
«3yuenue apomopdo30B
Y UIMOAJaNTaN y
pacTeHU U )KUBOTHBIX).
JlaGoparopHasi pabdora
No2

IIpumepsr
MIPUCTIOCOOJICHUH y
OpraHU3MOB:
MOP(OJIOTHUECKHE,
dbuznonorunyeckue,
OMOXHMUYCCKHC,
MOBE/ICHYCCKUE.
«[Ipucnocobnenust
OpPTaHU3MOB H UX
OTHOCHUTEIbHAs
[EJI€CO00Pa3HOCTHY.
JlaGoparopHasi pabora
Ne3

0.5

15.

16.

Bup, ero kpurepnu u
CTpyKTypa. «CpaBHEHHE
BUJIOB I10
MOP(OJIOTrHUECKOMY
KPUTEPHUIO».
JlabopaTopnasi paGora
Neq

Crpykrypa Buzia

0.5

17.

Bunoo6pasoBanue kax
pe3ynbTaT
MUKPOIBOJIOIIH

18.

19.

20.

CBs3b MHKPO3BOJIFOINHN U
SIIMACMHUOJIOTHH

MaxkposBonronus.
[TaneonTonmornueckue
METO/bI U3YYCHUS
HBOJIIOLUU
Buoreorpaduueckue
METO/bI U3YYCHUS
HBOJIIOLUU

21.

DOMOpHOIIOTHYECKHE U
CpPaBHHUTECIIBHO-
Mopdooruueckue
MCTObI U3YUCHUS
3BOJHOINN

22,

MonekynsipHo-
reHETHYECKHE,
OMOXUMHUYECKUE U

MOBOAY, BBIPAOOTKHU
CBOETO K HEM
OTHOIICHUS;

® JICIIOJIb30BaHHE
BOCIIUTATENIbHBIX
BO3MOKHOCTEN
CoZiep KaHus
yuebHOTO mpeaMera
qyepes
JIEMOHCTPAIIHIO
JEeTIM  IPUMEpPOB
OTBCTCTBCHHOI'O,
IpakJaHCKOI'0
IOBEACHUA,
IPOSIBJICHUS
YeNoBEKOIIo0Us U
00pOCepAEYHOCTH,
yepes noxoop
COOTBETCTBYIOLINX
TEKCTOB IJIA UYTCHUA,
3ajja4u AJIs pelleHus,

POOJIEMHBIX
CUTYyaLNi IUIA
00CYKICHUS B
KJacce;

® [pUMCHEHUE Ha
ypoke
UHTEPAKTUBHBIX
bopm paboTHI
YUaAIIAXCS:
MHTEIJICKTYaTbHBIX
urp,
CTUMYJIAPYIOIIUX
M03HABATEIBHYIO
MOTHBAIIUIO
HIKOJIbHUKOB;
JHJTAKTHYECKOTO
Tearpa, rre
MOJTy4CHHBIC Ha
ypOKe 3HAHHS
OOBITPBIBAIOTCS B
TeaTpajJbHbBIX
MOCTaHOBKAX;
JIACKYCCUH,
KOTOpbIE JafoT
yUaIMCs
BO3MOYKHOCTh
npuoOpecTd  OMbBIT
BEJICHHS
KOHCTPYKTUBHOTO
JIAaJIora; TPyNIoBOM
paboThl UM paboTHI
B Iapax, KOTOpHIE
y4aT  HIKOJIBHUKOB
KOMaHJIHOH pabore




MAaTEMATHYICCKUEC MCTOAbI
HU3YUCHUA 3BOJIONA

23.

24,

OO61re 3aKOHOMEPHOCTH
IBOJIIOLIUN

AnantuBHas paauanus.

HepaBHoMepHOCT TEMIIOB
SBOJIIOIINH

25.

«MexaHu3MBbl DBOJIIOLIN.
KonTpoasnas padora
Nel

26.

Hayunsble rumnoressl
MIPOUCXO0XKICHUS KU3HU Ha
3emie

27.

28.

29.

Jonayunsie
MPEJCTaBICHUS O
3apOKICHUU KU3HU
OCHOBHBIE 3TaNbl
HEOPraHUYeCKOM
SBOJIIOLIUHA

I'unioressl 3apoxaeHus
JKU3HHA

30.

Ucropus 3emin 1 METOABI
e€ nzyuenus. «3ydenue u
ONMCAaHNE UCKOMAEMBbIX
OCTaTKOB JJPEBHUX
OpPraHU3MOB.
JlabopaTopnasi paGora
Ne

0.5

31.

HauannHbie 3Tanb!
OPraHU4eCKON IBOJIIOLUU

32.

33.

34,

35.

OBOJIOLUS DYKAPUOT

OCHOBHBIE 3TaMbl
HBOIIOIIMU PACTUTEIHHOTO
mupa. «M3yueHue
0Cc0oOEHHOCTEH CTpOCHHUS
pacTeHUN pa3HbIX
otaenony. [IpakTudeckas
padora Nel

OCHOBHBIE 3TaNbl
SBOJIIOIUHU KUBOTHOTO
MUpa

DBOIONHNS JKUBOTHBIX.
«M3yuyenue ocobeHHOCTEH
CTPOEHUS TIO3BOHOYHBIX
JKMBOTHBIX).

IIpakTnyeckas padora
No2

0.5

0.5

U B3aUMOIECHUCTBUIO
C JpYrUMH [JETbMH,
YPOKH- KBECTHI.

® BKJIIOUCHHC B
YpPOK UTPOBBIX
npoieayp, KoTopbie
MOMOTaloT
MOAIEPkKaATh
MOTHUBALIMIO JIETEU K
MOJYYCHUIO 3HAHUMH,
HaJIaKUBaHUIO
MTO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUH B
KJlacce, TOMOTaIOT
YCTaHOBJICHUIO
no0OpoxkenaTenbHON
aTMocdepsl BO
BpEMS ypOKa;

® VHUIIMHPOBAHKE
u MOJJIEPKKa
HCCIIEIOBATEIIbCKOU
JIeSITEIIbHOCTH
IITKOJILHUKOB B
pamKax peaau3anuu
MU
WHIUBUAYAIbHBIX H
IPYIIIOBBIX
UCCIIEIOBATENECKUX
MPOEKTOB, YTO JacT
IIKOJIbHUKAM
BO3MOKHOCTh
MpHOOPECTH HAaBBIK
CaMOCTOSATEILHOTO
peleHus
TEOPETUYECKOMN
npoOJieMbl, HaBBIK
TCHEPUPOBAHUSA |
odopmiieHus
COOCTBEHHBIX HIEH,
HaBBIK

YBAXXUTCIIBHOI'O
OTHOIIICHUA K
TYXXUM Nacsam,

oopMieHHBIM B
paboTax IPYTUX
HCCIIeI0BaTeIeH,
HaBBIK MYOJIUYHOTO
BBICTYIUICHUS TIepes
ayIUTOpUEH,
apryMEHTUPOBAHHUS
u OTCTauBaHUsA
CBOEH TOYKH
3peHusl.




36.

PasButHne xxu3Hu Ha 3emie
0 3paM U Mepuoiam

37.

38.

39.

MaccoBble BBIMUPaHHS —
IKOJIOTHYECKNE KPUIUCHI
MPOIIIOTO

CoBpeMeHHbIH
9KOJIOTUYECKHUI KPU3HUC,
€ro 0COOEHHOCTH

COBpCMeHHaﬂ cucreMma
OpTraHU4Y€CKOIo ImpouuIoro

40.

OCHOBHEBIE
CHCTEMATUYECKUE I'PYIIIILI
OpPra’Hu3MoB

41.

42.

AHTpOHOJ’IOFI/IH — HayKa O
YCIIOBCKE

PazButue npeacrarieHui

O IMMPOUCXOXKIACHUHN
YCJIOBCKA

43.

44,

45.

Mecro uenoBeka B
CUCTEME OPraHUYECKOIo
mupa. «M3yuenue
0COOCHHOCTEHN CTPOCHUS
CKEJIETA YEJIOBEKA,
CBSI3aHHBIX C
PSIMOXOKICHUEM).
Jlaboparopnasi padora
Ne6

JIBIOKyILME CUIIBI
AHTPOIIOTeHE3a

CooTHolIeHNE
OMOJIOTUYECKHUX U
COILMAIBHBIX (J)AKTOPOB B
AHTPOIIOTEHE3e

0.5

46.

OCHOBHBIE CTaUH
aHTpPOMOTeHe3a

47.

48.

[Taneorenernka u
MaJICOTEHOMUKA
OBOIIOLMS COBPEMEHHOTO
YeJoBeKa

49.

YenoBeueckue pachl.
«3yuenne
JKOJIOTMYECKHX aanTalnuin
YEJIOBEKAY.
IIpakTHyeckas padora
Ne3

0.5

50.

MexaucuuIIMHapHbIe
METO/Ibl aHTPOIIOJIOTUH




51.

«Bo3HUKHOBEHHE U
pa3BUTHE YEIIOBEKa.
KonTpoasnas padora
Ne2

52.

53.

3apoKEHUE U pa3BUTHE
HKOJIOTHH

MeToAnI SKOJIOTHH.
«3yuenue meTon0B
DKOJIOTHYCCKHUX
HCCIICIOBaHUMN».
JlabopaTopnasi paGora
Ne7

0.5

54.

55.

3HaueHHUE YKOJIOTHUECKHAX
3HAHUH U YeIOBEKA

Dxonorudeckue GpakTopsl

56.

57,

AbGuotnueckue pakTOpHI.
CBeT KakK 3KO0JIOTHYECKUi
daxTop. «BrisiBneHne
MIPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHUIO
cBeTay. JlaboparopHas
pabora Ne8

AOuoTtuyeckue (HaxTopsl.
Temmeparypa Kak
9KOJIOTUYECKUH PaKTop.
«Bp1sBIEHUE
npucnocoOneHui
OpPraHU3MOB K BIHSIHUIO
TEMIEPATYPbI».
Jlaboparopnasi padora
Ne9

0.5

0.5

58.

AbuoTtnueckue GpakTopsl.
BnaxxHOCTB Kak
9KOJIOTUYECKHH (PaKTop. a
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHH U3
pa3HBIX MECT OOUTAHUN.
JlabopaTopnasi paGora
Nel0

0.5

59.

Cpenpl oOuTanus
OpraHu3MOB

60.

buonornueckue PUTMBI

61.

JKuznennsie hopmbl
OpPra’Hu3MoB

62.

buotnueckue gakrops

63.

3HaueHue OMOTHYECKAX
B3aUMOJICUCTBUN I1d




CYIIIECTBOBaHUS
OpPTaHU3MOB B CpEJie
oOurtauusg

64.

65.

66.

67.

DKOIOrHYECKHUE
XapaKTePUCTUKU
MOMYJISIIIAH

OCHOBHBIE TTOKa3aTEIN
HOMYJISILIK: YUCIICHHOCTD,
IUIOTHOCTh, BO3pAcTHAs U
MOJIOBAs CTPYKTYpa
OCHOBHBIE TTOKa3aTEIN
MOMYJISILIAK: POKIAEMOCTb,
HPHUPOCT, TEMII POCTA,
CMEPTHOCTH, MUTPALIAN
DKkonoruyeckas CTpyKTypa
TOTTYJISIITHH

68.

JlvHamuKa nonyJsainuy 1
€€ perysanus

69.

70.

71.

72.

Kpussie pocta
YUCJICHHOCTH MO YJISIINH.
Kpussie BKHUBaHMS

DKoJIoruyecKasl Huua
Bua. «lIpucnocobnenus
CEMsIH paCTEeHUN K
pacceneHuIom.
Jlaboparopnasi padora
Nell

Bun xak cucrema
MOIYJISIUANA
3aKOHOMEPHOCTH
MOBEJEHUS U MUTPALIUIA
JKUBOTHBIX

0.5

73.

Coo00111ecTBO OpraHu3MOB
— OHOIIEHO3

74.

75.

DKocucTemMa Kak OTKPhITast
cucreMa

KpyroBoporT BemiecTB u
MOTOK SHEPTUU B
IKOCUCTEME

76.

Kpyrosopor BemecTs u
MOTOK SHEPTUU B
HKOCUCTEME

77,

OcCHOBHBIE TOKA3aTENIN
3KOCHUCTEMBI

78.

DKOJIOTUYECKHE
UpaMU/IbI




79.

W3MmeHeHus cooliiecTs —
CYKIIECCUH

80.

81.

82.

[IpupomHBIE SKOCHCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
OKxocucreMbl MOpel U
OKEaHOB

[IpupomHBIE SKOCHCTEMBI.

DKOCHCTEMBI TYH]ID,
JIECOB, CTEIIEH, ITYCThIHb

AHTpPOINOreHHbIE
9KOCUCTEMBbI

83.

YpOOIKOCUCTEMEI.
«M3y4yeHue u onucanue
ypOOIKOCUCTEMBI».
IIpakTnyeckas padora
Neq

0.5

84.

3aKOHOMEPHOCTH
(bopMUPOBaHUS OCHOBHBIX
B3auMOICUCTBUHI
OpPraHU3MOB B
9KOCUCTEMAX

85.

86.

87.

MexaHu3mbl BO3JICUCTBUA
3arpsI3HEHUMN Pa3HbIX
TUIIOB Ha
CcyOOpraHu3MeHHOM,
OpPraHU3MEHHOM,
MONYJSALMOHHOM U
HKOCHCTEMHOM YPOBHSX

«Coo0riecTBa 1
9KOCUCTEMBD».
KonTposbnas padora
Neq

buochepa —
oO1iernIaneTapHas
o0osnouka 3emiu

88.

89.

90.

Vuenue B. U.
Bepnanckoro o 6mocdepe

3aKOHOMEPHOCTH
CYILECTBOBaHUS OnoChepbl

KpyroBopoTs! BelecTs u
OMOreOXMMHUYECKHE IUKITBI

91.

30HaATBLHOCTH OHMOChEPHI.
OcHOBHBIE OMOMBI CYIITH

92.

YcroitunBocTh 61ocheps

93.

DKOJOTUYECKUE KPUZHUCHI
" UX NPUYIHUHBI




94.

BosaelicTBue yenoBeka Ha
ouochepy

95.

96.

97.

AHTpPONOreHHOE
BO3JICUCTBUE HA
paCTUTENBHBIN U
JKUBOTHBIN MUD

HNToroBasi KOHTPOJIbHAA
padora

Oxpana npupoisl

98.

99.

100.

101.

OcCHOBHBIE IPUHIIUTIBI
YCTOMYHBOTO Pa3BUTHUSA
YeJI0BEYECTBA U MPUPOJIBI

PanmmonanbHoe
MIPUPOIOTIOIB30BAHKE
COXpaHEHUE
OMOJIOrTYECKOro
pa3Hoo0paszus 3emin
[TpoucxoxaeHne YeaoBeKa
— QHTPOIIOTCHE3.
DKOJIOTHS — HayKa O
B3aMMOOTHOIIEHUIX
OpraHU3MOB.

102.

buocdepa — rmobanpHas
HKOCUCTEMA.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

7.5




