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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueOHomMy npeamety "buonorus" (nanee - OHONOrHs)
Ha YpOBHE cpeAaHero oOuiero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE
@®enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «OO0 o0pa3oBaHuu B
Poccuiickoit @epepauuny, PI'OC COO, Konuenuuu npenogaBaHus y4eOHOro
npeamera «buonorus» W OCHOBHBIX TOJIOXKEHUN (denepanbHOl pabouei
nporpamMmsl Bocnutanus. Pabovas nporpamma no 6uonoruu st 10-11 kiaaccos
(yriiy6JieHHbIi ypoOBeHb) OpPHUEHTHPOBAHA HAa pEAIHM3AlUI0 B IHEHTPe
00pa3oBaHUsl €CTECTBEHHOHAYYHO! M TEXHOJOTHYeCKOH HANPaBJIEHHOCTEMH
«Touka pocta», co3zganHoro Ha ©6aze MKOVY «PaspetheBckas COILL»
XKenesznoropckoro paiiona Kypckoit o0nactu ¢ 1Lenpl0 pa3BUTHS Y
oOy4Jaromuxcs €CTeCTBEHHOHAy4YHOW, MAaTeMaTU4ecKod, HWH(OpMaIMOHHON
IPaMOTHOCTH, (OPMUPOBAHUS KPUTHUYECKOTO M KPEATUBHOI'O MBILIUICHHUS,
COBEpIIEHCTBOBAHMSI HABHIKOB €CTECTBEHHOHAYYHOW U TEXHOJOTMYECKOU
HAIPABJIICHHOCTH, a TaKXke JJI MPAaKTUYECKOW OTpabOTKM ydueOHOTO MaTepHualia
no yueOHbIM mipeaMeram «Duszukay, «Xumus», «buonorus». YdueOHbIN
npenmer «buonorus» yrmyonénHoro ypoBHs wusyuenus (10-11 xmaccer)
ABJIIETCS OJHUM M3 KOMIIOHEHTOB TmpeaMeTrHoill obnactu «EctecTBeHHO-
HayuyHble npenMerb». CoriacHo mnojoxenusmM PIOC COO mnpoduiibHbIE
yueOHbIE ITPEIMETHI, U3ydaeMble Ha YIriyOJIEHHOM ypOBHE, SIBISIOTCS CIIOCOOOM
muddepennanu oOydeHUsT Ha ypOBHE CpeaHEero oOlmiero oOpa3oBaHUS U
IpU3BaHbl 00ECIEUUTh IPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o0IIMM, CpelHHMM Ipo(decCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ixe
BpeMsI KaX/Iblil U3 3TUX YUYEOHBIX NMPEAMETOB JOJKEH OBITh OPUEHTUPOBAH Ha
IPUOPUTETHOE pelieHre 00pa30BaTeIbHbIX, BOCIUTATEIbHBIX M Pa3BUBAIOLIUX
3a]a4, CBSI3aHHBIX C NpoQopUeHTaLKel O0ydYaroUXCss U CTUMYJIMPOBAHUEM
UHTEepeca K KOHKPETHON 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUINHOM, SKOJIOTHUEN, TICUXOJIOTUEN, CIIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMY nipeamety "buosorus" gaér npeacraBieHHe O HEIU U
3amauax u3ydeHus ydeOHoro mnpenmera «buomorus» Ha yriayOn€HHOM YpOBHE,
ompenenser o0sg3aTenbHOe (MHBAapUAHTHOE) TNPEAMETHOE  COJAEpP)KAHHE, €ro
CTPYKTypUpOBaHHME IO pa3JeiraM M TeMaMm, pachpeiesiieHue Mo Kiaccam,
PEKOMEH/yeT TMOCJIEI0BATeIbHOCTh HM3Y4YeHHS Y4eOHOro Marepuaia C Y4EToM
MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€i, JIOTMKKM Yy4eOHOro mpolecca,
BO3pPACTHBIX 0COOEHHOCTEN oOyuaromuxcsa. B mporpammMe no OuMonoruu peain3oBaH
MPUHIIAI TTPEEMCTBEHHOCTH ¢ M3y4YeHHEM OHMOJIOTHU HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, OJarojapsi 4eMy MpOCMaTPUBAETCS HAPABICHHOCTh Ha MOCIIEAYIOEe
pa3BuTHE OWOJOTMYECKHX 3HAHUM, OPUEHTUPOBAHHBIX Ha (opMUpOBaHHE
€CTECTBEHHO-HAYUYHOI'O MHUPOBO33PEHU, AKOJIOTUYECKOT0 MBIIICHHUS,
MPEACTaBICHUN O 3I0POBOM 00pase >KM3HU, Ha BOCIUTAaHUE OEPEKHOTO OTHOIICHUS
K OKpYXKaroliel mpupoaHoi cpene. B mporpamMme mo OMOJIOTMHM TaKXKe MOKa3aHbI



BO3MOXHOCTH y4yeOHOro mpeamera «buosorus» B peanuzauuu tpedoBanuii ®I'OC
COO k mIaHUPYEeMbIM JIMYHOCTHBIM, METAMIPEAMETHBIM U MPEIMETHBIM PE3yJibTaTaM
oOydyeHuss M B (OPMHPOBAHMM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIBHOU
AEATENbHOCTH  OOyYaroUuXxcsi IO OCBOCHHIO COJAEpXkKaHUS  OMOJOTHMYECKOIO
o0pa3oBaHUs Ha YPOBHE CPEIHETr0 OOIIEro 00pa3oBaHus.

VYuebuniii npeamer «buonorus» Ha ypoBHE CpelHEro oOiero oOpa3oBaHUSs
3aBeplIaeT OMoJornyeckoe oOpa3oBaHUE B LIKOJIE U OPUEHTUPOBAH HA PacIIMpPEHUE
U yriyOsieHue 3HaHUuM OOy4aromuxcs O KMBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHOU U
KJIETOYHON OMONOTruU, SMOPUOJIOTUA U OMOJOTUU Pa3BUTHS, T€HETHKHU, CENEKIIHH,
OMOTEXHOJOTHUH, IBOJIFOIIMOHHOTO YUEHUS U IKOJIOTHH.

WN3yuenue yuebHOro mnpeamera «buonorus» Ha yriyOJI€HHOM YpOBHE
OPUEHTUPOBAHO HA TOJrOTOBKY OOYy4YarOMMXCA K TMOCHEAYIOUEMY MOJIYYSHHUIO
Ouonornyeckoro  oOpa3oBaHMs B  By3aX M OpraHM3alUsix  CpPEJHEro
npodeccruoHanbHOro 06pazoBanusi. OCHOBY €ro COJEp)KaHHsI COCTABIISIET CHUCTEMa
OMOJIOTUYECKUX  3HAHWUM, MOJYYEHHbIX TOPU  HM3YyYEHUH  OO0y4arouuMucs
COOTBETCTBYIOIIMX CHUCTEMATUYECKUX pa3/IeNIOB OMOJIOTMM Ha YPOBHE OCHOBHOTO
oOmiero oOpazoBanus, B 10—11 kmaccax 3TH 3HaHUS TOJNYYarOT pa3BuTHe. Tak,
pacIIMpPEHbl U YIIIyOJIeHbl OMOJIOrMYEeCKUE 3HAHUS O PACTEHUSIX, KUBOTHBIX, IpUlax,
OakTepusX, OpraHu3Me 4eJoBeKa, OOUUX 3aKOHOMEPHOCTAX JKU3HU, JOTOTHUTEIIHHO
BKJIFOUEHBI OMOJIOTMYECKHE CBEIECHMS MPHUKIAAHOIO U TOMCKOBOIO XapakTepa,
KOTOpPBIE MOXHO HCIIOJIb30BaTh KakK OPHEHTHPHI [JIs TMOCIEAYIONEro BbIOOpa
npodeccun. Bo3mokHa  Takke ~ UWHTErpauus ~ OWOJOTMYECKUX  3HAHUH €
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMH OOYYAIONIMMUCS TpPU H3YyUYECHUU
bu3UKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.

Crpyktypa mnporpamMmbl 1Mo ydeOHOMY mnipeametry "buomorus" oTpaxkaeT
CUCTEMHO-YPOBHEBBI M DSBOJIOIMOHHBIA TMOAXOABl K H3YYEHUIO OHOJIOTHH.
CornacHo UM, U3y4YarOTCA CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC ISl KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHU3alll{, 3BOJIIOLMM OPraHWYECKOro Mupa Ha 3emiie,
COXpaHEeHHus1 OMOJIOrMYECKOTo pa3HooOpa3us ianetsl. Tak, B 10 kinacce u3yyarorcs
OCHOBBI MOJICKYJISIPHOM W KJICTOYHOW OWOJOTHMH, SMOPHOJIOTHM W OHOJOTHH
pPa3BUTHs, TEHETUKH M CEJICKIIMH, OMOTEXHOJOTHU W CHUHTETHYECKOW OWOJIOTHH,
AKTyaIM3UPYIOTCS 3HAHUS OOydYaImMXCA MO0 OOTaHHWKE, 300J0THUH, aHATOMHH,
¢usnonoruu yenoBeka. B 11 kmacce M3y4aroTcs DBOJIOIMOHHOE YYCHHE, OCHOBBI
9KOJIOTHH M Y4eHHUe 0 Ouocdepe.

VYueOnpiii  mpeamer  «buomorms»  mpusBaH =~ 00€CEUMTh  OCBOCHHE
OoOy4JaromMMHCs OMOJIOTUYECKUX TEOPHU W 3aKOHOB, WJCH, NMPUHIIMIIOB W TPABHII,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, 3HAHUU O
CTPOCHHHM, MHOTO00pa3uh U OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJISLUH,
OMOIIEHO3a, PKOCHCTEMBbI, O BBIJIAIONIMXCS HAYYHBIX JIOCTUKEHHUAX, COBPEMEHHBIX



UCCJIEI0BaHUAX B OMOJIOTMH, MPUKIATHBIX aClEKTaxX OMOJIOrMYecKuX 3HaHuil. s
pa3BUTHS M MNOJJEp)KaHUA HHTEepeca OOydamImMXcs K OWONOrMM Hapsany co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO MaTepuaia B COAEPKAHUM MPOrPAMMBI 110
OMOJOrMM MPEeAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAaHOBJICHMSI M Pa3BUTUS TOU
WM UHOM 00JacTH OMOJOTMH, BKJIAJOM OTEHYECTBEHHBIX M 3apyOE€KHBIX YUEHBIX B
pelieHre BaXKHEUIINX OMOJOTHYECKUX U DKOJIOTMYECKUX MPOOJIEM.

Lenps u3ydenus yueOHoro npenmera «buonorusi» Ha yriyOJEéHHOM ypOBHE —
OBJIaJIcHUE  OOYYalOMMHUCA  3HAHUSAMU O  CTPYKTYPHO-(YHKUIMOHAIbHOU
OpraHu3alyy KUBBIX CUCTEM PA3HOI'0 paHra U NpuoOpeTeHue yMEHUH UCIOJIb30BaTh
3TM  3HaHUS B (OPMUPOBAHMM  MHTEpeca K  ONpeAes€éHHOM  obnactu
npodeccuoHaIbHON JIESITeIbHOCTH, CBA3aHHOM C OuoJoruei, WM K BBIOOPY
y4eOHOr0 3aBe/IeHUs JIJIsl TPOJOJIKEHUSI OMOJIOTHYECKOTO 00pa30BaHMs.

JocTkenue 1end u3ydeHuss yyeOHoro mpeamera «buosorus»  Ha
yriay0iaEéHHOM YpOBHE 00ECIIEYMBACTCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl OMOJIOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSX, KOHIEMIUAX, THIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
paBUjIax, COCTABIISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTHHY MUPa; O
CTPOEHUHU, MHOrooOpa3uu M OCOOCHHOCTSAX OHOJIOTMYECKUX CUCTeM (KJIEeTKa,
OpraHu3M, MOMyJISALNs, BUJ, OMOTreoIeH03, Onocdepa); 0 BHIIAIOMUXCSI OTKPBITUAX U
COBPEMEHHBIX HCCIIEIOBAaHUSIX B OMOJIOTHY;

O3HAKOMJICHHE OOYyYalolMXCsi C METOAAMH T[IO3HAHUS JKUBOM TPUPOJIBI:
UCCJIeI0BATEILCKUMH METOJIaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM U KIIETOUHOMN
Ouonoruu, -HMOPHUOJIOTUUM U OHOJOTUM Pa3BUTHUSA, TEHETUKHM U  CEJIEKIIUH,
OMOTEXHOJIOTUH U CHHTETUYECKON OMOJIOTUH, TTaIEOHTOJIOTUH, SKOJIOTHH); METOIaMU
CaMOCTOSTEIILHOTO MPOBEICHUSI OMOJOTUYECKUX MCCIIEAOBAHUI B TaOOpaTOpuu U B
npupoe (HabiroaeHre, U3MEpPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHNUE);

OBJIaJIcHHE  OOyYaIOIUMHCS  yYMEHHUSIMU:  CaMOCTOSATEIBHO  HAXOJUTh,
aHAJIM3UPOBATh M HCIIOJIB30BaTh OHOJOTHYECKYI0 HH(GOPMAIUIO; MOJIb30BATHCS
OMOJOTUYECKON TEPMHUHOJIOTUEH ¥ CHUMBOJIMKOHN; YCTaHABIMBATH CBSI3b MEKIY
pa3BUTHEM OHOJIOTMM W  COLHAJbHO-3KOHOMHUYECKMMHM U 3KOJIOTMYECKHUMHU
npobjieMaMy YeJOBEYECTBA; OLIEHWBATh IIOCIEACTBUS CBOEH JEATEIBHOCTH IIO
OTHOILIEHUIO K OKpYyXKarolled NpUPOJHON cpene, COOCTBEHHOMY 3/I0pOBBIO U
3JI0POBBIO OKPYKAIOIINX JIIO/ICH; 00OCHOBBIBATh U COOJIIOATh MEPBl MPOPUIAKTUKU
MHQEKINOHHBIX 3a00JieBaHUM, MpaBWja IOBEACHUA B MPHUPOAE M OOecCHedeHus
0e30MmacHOCTH COOCTBEHHOM IKU3HEACSITENBHOCTH B YPE3BBIYAMHBIX CHUTYyalHSIX
IIPUPOJTHOTO M TEXHOIEHHOTO XApAaKTepa; XapaKTepHU30BaTb COBPEMEHHBIC HAyYHBIC
OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Yy 00YyYarOUIMXCSl MHTEJUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
IIpOLIECCE€  3HAKOMCTBA C  BBIAAIOIIMMUCA  OTKPBITUSAIMA W COBPEMEHHBIMH



UCCIIEIOBAHUSIMU B OHWOJIOTHH, pEIIaeMbIMH €10 MpodJieMaMu, METO/I0JIOTUEH
OMOJIOTMYECKOTO HUCCJEAOBaHUs, MPOBEACHUS AKCIEPUMEHTATBHBIX HCCIEIOBAHUM,
peuieHrs OMOJIOTMYECKUX 3a7ady, MOJCIMPOBAHUS OUOJIOTUYECKUX OOBEKTOB H
MPOLIECCOB;

BOCIIUTaHHE y OOYyYaloIMUXCS IIEHHOCTHOI'O OTHOIIEHMSI K KUBOW MPHUPOJE B
1IEJIOM U K OTACIBHBIM €€ 00bEeKTaM U SIBICHUSIM; (DOPMUPOBAHUE DKOJIOTHUYECKOM,
T€HETUYECKOW TPAMOTHOCTH, OOIIEH KyJIbTYphl OBEJCHUS B MPUPOJE; UHTETPALIUU
€CTECTBEHHO-HAyYHBIX 3HAHUMN;

npuoOpeTeHne  OOydYarouMMUCS ~ KOMIIETEHTHOCTH B pallMOHAIBLHOM
PUPOIOTIONIHL30BaHUH (COOII0OIEHUE MPAaBUII MOBEJACHUS B MPUPOJIC, OXPAHBI BUJIOB,
sKocucteM, Ouocdepsl), COXpaHEHWH COOCTBEHHOTO 3J0POBbSI M 370POBbS
OKPYKaIOIIUX Jto/ieH (cobmoaeHust Mmep npoduiakTUKu 3a00JeBaHmi, oOecrieueHme
0€30MaCHOCTU JKU3HEJEATSIPHOCTH B UYPE3BBIUAMHBIX CUTYALMSIX TPUPOTHOTO H
TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE HCIMOJb30BAaHUS OWOJIOTUYECKUX 3HAHUU H
YMEHU B MIOBCEIHEBHOU KU3HU,

CO3JJaHME  YyCIIOBHM  JUII ~ OCO3HAaHHOTO  BbIOOpa  OOYYArONUMHCS
WHJMBUIyaJIbHON 00pa30BaTeIbHON TPAEKTOPHHU, CIIOCOOCTBYIOIIEH MOCIIEAYIOIMIEMY
npodeccroHaTIbHOMY CaMOOIPEEICHNI0, B COOTBETCTBUM C WHAWBUIYaJTbHBIMU
MHTEpEeCaMH U MOTPEOHOCTSIMU PETUOHA.

OO01iee 4KCIIO YacoB, OTBEICHHBIX HA M3y4YeHUE OWOJIOTMH Ha YriIyOJIEHHOM
YpOBHE cpeqHero oomiero oopasoBanus, cocrabiser 204 yaca: B 10 kmacce — 102
gaca (3 gaca B Heenmo), B 11 kiacce — 102 gaca (3 gaca B Hezelo).

Ot6op opraHuzanMoHHBIX (OPM, METOJOB U CPEACTB OO0y4deHHs OMOJIOTUU
OCYIIECTBIISIETCSI ¢ Y4€TOM CHEIU(PUKH €ro COAEpN aHUS M HaIlpaBICHHOCTH Ha
NPOJOJKEHUE  OMOJOTHYECKOTO  OOpa30BaHUsS B OpPraHM3aAIlUsX  CPEIHEro
podeCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHUA.

OO0s13aTeIBbHBIM YCIIOBUEM IMPU 00yYE€HHUHM OWOJOTHH Ha YriayOJEHHOM YpOBHE
ABIIIETCS TPOBEJACHHE JA0OpAaTOPHBIX W TMpakThueckux pabdor. Takke yuactue
oOydJaromuXxcs B BBIMOJHEHWH MPOSKTHBIX U Y4EOHO-HCCIIENOBATEIBCKUX PadoT,
TEMAaTHKa KOTOPBIX ONpPEIEIAETCS yUYUTENIeM Ha OCHOBE MMEIOLIUMXCS MAaTEpPHaIbHO-
TEXHUYECKUX PECYpPCOB U MECTHBIX MPUPOAHBIX YCIOBHM (C HCHOJIb30BAHHEM
HU(POBOr0 M AHAJOTOBOr0 OOOPYIOBAHHMSA WLEHTPA €CTeCTBEHHO-HAYYHOH H
TeXHOJIOrM4YeCcKoil HanpaBJeHHOCTel neHTpa «Touka pocray).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMoJIOTUsS — KOMILIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBs3zanHbie ¢ Ouosoruei. 3HaueHUE OWOJOTHUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseii, I'. Mennens, B. U. Bepuaackuu, U. I1. T1laBnos, . 1. Meunuxos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBONCTBA KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHUCTEM: MOJEKYJSIPHBIMA, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nu3ydaromre »XKuBble CUCTEMBI HAa Pa3HbIX YPOBHSIX OpPraHU3AIUU.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runore3a. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKU KU3HW», «buoiornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npuponb», «CTpoeHne XUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3YUYEHHUS )KMBON IPUPOIBI.

O6GopynoBanue:  jabopaTopHoe  oOOpydOBaHHME  JUIsl  TMPOBEJCHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHuME pa3NUYHBIX METOAOB IIPU
U3YYEHUU JKUBBIX CHUCTEM» (€ HCHOJAb30BaHHEM  000pyAOBaHMSA
«Touka pocra»).

Tema 3. buoJsiorusi KJieTku

Knerka — crTpykTypHO-QYHKIIMOHANbHAs €AWHHUIIA JKUBOro. McTtopus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHHU.

MeTtoasl  MOJIGKYJISIPHOW M KJIETOYHOM  OWOJIOTMH:  MHKPOCKOIIHSI,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, HuddepeHnnasILHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHass MUKpockonus. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBanu, M. llneitnen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOID, « DIEKTPOHHBIM MUKPOCKOI,
«Hcropus pa3BUTUS METOAO0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpHUATbHBIX KIETOK.

IIpakTuueckass padora «/I3yueHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHMANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKH. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOPUTENS, PEAreHTa, ydacTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOTHYECcKast
poJib. POnp KATHOHOB M AaHHOHOB B KIJIETKE.

Oprannueckne BellecTBa KIETKU. buonornueckne mnonuMepsl. benku.
AMMHOKHUCTIOTHBIN cocTaB 0enkoB. CTpYKTypbl OelKoBOW Mosiekybl. [lepBuuHas
CTpYKTypa Oeika, NeNTUHAas CBsI3b. BTopuuHas, TpeTWyHas, 4YETBEPTUYHAS



CTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Knaccupukauus Oenkos.
buonorunyeckue pynkunu 0enkoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, UCaXapubl, OJUTOCaXapubl U MOJIUCAXAPUIBI.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIMH YTIIIE€BOIOB.

Jlununel. ['mapodpunsHO-ruApOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMUECKUX MEMOpaH — TEeKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun kommiuementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanbs. Mectonaxoxaenue u ouonornueckue pynknuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE TIEPEHOCUYUKHU, UX (QYHKIIHH B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKuy.

CrtpykTypHas Ouoisiorusi: OMoXuMHueckue M Onopu3nvecKue MCCie0BaHus
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoliekyl. Mooeruposarue
CmMpYKmypul U QYHKYuLl 6UOMONEKYI U UX KOMNIeKkcos. Komnvromepnulil ousain u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, [x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
@. Conrep, C. [Ipy3unep.

Junarpammel:  «PacripeneneHre XHMUYECKUMX JJIEMEHTOB B HEKHBOWU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEN.

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTtpoeHue MOJEKyJbl BOAbD», «Bemiectsa B coctaBe opraHuzMoB», «CTpoeHue
MOJIEKYJTBI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yraeBoaoBy, «CTpoeHHE MOJEKYJl JUNUI0BY», «HyKIeMHOBBIE KHCIIOTBIY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHas padora «OOHapyxeHHe OCITKOB C MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK PAa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KIETKH

Tunsl KIETOK: JyKapuoTHYecKas U HpokapuoTudeckas. CTpyKTypHO-
(G yHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTPOEHUS TeTepOTPO(GHOM M aBTOTPOPHON NPOKAPUOTUUYECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa U QyHKIHUU KIETOYHOM CTEHKH pacTeHU, rpuOoB.

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHOMAOB KIETKH. CTpoeHHe TpaHyIsIPHOrO0 PETHKYJIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerne u (YHKIIMM MUTOXOHIpUN | TIactui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuupl u cxembl: «CTpoeHHE 3YKapUOTHUECKOW KIeTkn», «CtpoeHue
KUBOTHOM  KiIeTkW», «CTpoeHne  pacTUTENbHOM  KIETKW», «CTpoeHue
MHTOXOHJPUNY, «Sapoy, «CTpoeHne NPpOKapUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MMKpPOIpPENapaTbl PacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTepUaIbHbIX KIETOK.

JlaboparopHass padora «/3yyeHue CTpPOEHHUS KIETOK Pa3IUYHBIX
OpraHu3MOB» (€ HCNOJAb30BaHUEeM 00opyaoBaHusi «Touka poctay).

IIpakTnuyeckas padora «/3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbI».
JlabopaTopHas padora «JccnenoBanue niuasmosn3a U AEIIa3MOIu3a B
PaCTUTENBHBIX KJIETKax» (¢ MCMmoJb30BaHueM o0opyaoBaHus «Touka
pocTay).

IIpakTuyeckass padora «/3yueHue [BUKEHHUS I[UTOIJIA3MbI B
PaCTUTENBHBIX KJIETKax» (¢ MCMmoJb30BaHueM o0opyaoBaHus «Touka
pocTay).

Tema 6. O0MeH BelleCTB M NpeBpalleHUe JHEPIUH B KJIETKe

AccuMuUISIUA U TUCCUMUIIALINS — IBE CTOPOHBI MeTabonu3ma. Turmbl ooOmMeHa
BEIIECTB: aBTOTPOQPHBIA M TeTepOoTpOodHBbINH. YyacTHe KHUCIOopoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrneueHue KkieTku: npespameHue ATD B
oOMeHHbIX Tiporeccax. DepMEHTATUBHBIA XapakTep peakuuid KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OCIKU-MHTHOUTOPHI. 3aBHCUMOCTH CKOPOCTH (HEpMEHTATUBHBIX
peakuuii OT pa3IuyHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnokcueenHbvlll U OKcueeHHwlli omocunme3 y baxkmepui. Ceemocobuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poiab XJI0pormiacToB B mpoliiecce
doTocuaTe3a. CreToBas U TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
@pomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusiHue pa3nuuHbiXx (akTOpoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

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

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30OYAUTEIN OOJIC3HEH.



AnpoOHBIE OpraHu3MBl. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHbIi Tamn. ['MMKOIN3 — 6ECKUCIOPOAHOE PACIIEIIEHUE TIIIOKO3HI.

buonorudeckoe okuciaeHue, WM KIETOUYHOE JbIxaHue. Poib MUTOXOHIpUI B
nporueccax ononornyeckoro okuciaeHus. [uknuyeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Onepeuss membpannozo epaduenma npomonos. Cunmes
ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanumn

Iloptpersr: Jx. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «DOTOCUHTE3Y, « IHEPreTHYECKU 00MeH», «buocuHTe3
oenka», «CtpoeHue hpepMeHTa», «XEeMOCUHTE3Y.

O6opynoBaHuEe: CBETOBOM MHMKPOCKOI, O0OPYJIO0BaHHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOTO pacCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a».

JlaGopaTopHas padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U JBIXaAHUS».

Tema 7. HacaeancrBeHHass HHGOPMALUSA M PeaM3alusa e€é B KJIeTKe

Peakuun MatpuyHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanuzarusa HacneacTBeHHONW nHpopMaruu. ['eHeTHaeckuii
KOJI, €ro cBoWcTBAa. TpaHckpunuuss — wmaTpuulbiii cuHTe3 PHK. IlpuHummer
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Co3spesanue mampuunvix PHK 6 sykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stambl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amuuHokucior. Ponas pubGocom B
OouocuHTese Oenka.

Cospemennvle npeocmagnenus o cmpoenuu 2erHog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKapHoOT. Perynsiusi akTUBHOCTHM T€HOB y Ipokapuor. ['mmoresa
onepoHna (®. XKakob, XK. Mano). MoznexynapHvle mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomol eeHos. Perymsius 0OMEHHBIX
MpOLIECCOB B KieTke. KileTounbiii roMeocTas.

Bupycel — HexeTounbie (GOpMBI )KH3HU B 00IUraTHBIC Tapa3uThl. CTpoeHHE
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KusneHHblll YUk
JIHK-cooepoicawux supycos, PHK-coodepoicawux e6upycos, o6axmepuogpazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasd.



BupycHsbie 3a0oneBanusi yenoBeka, XKUBOTHbIX, pacTenuil. CIINJ, COVID-
19, counanbHble 1 MEAULIMHCKUE MTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUOL02UYeCKUX OanHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocodvl 00CmasKu 1eKapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. U. IBaHOBCKUI.

Tabmuipl u cxembl: «buocunte3 Oenkay, «['enHernueckuit koa», «Bupycs,
«bakrepuodarmny.

IIpakTuyeckas padora «Co3aHne MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. Wurepdaza u murtos.
Oco0eHHOCTH TpolieccOoB, MpoTeKawmux B uUHTepdaze. [loaroroBka KIETKH K
nenenuto.  IlpecuHTeTHuecKuid  (MOCTMUTOTHYECKHM), CHHTCTHUYCCKUU U
NOCTCUHTETUYECKUM (TPEMUTOTHUUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunte3 JHK — perukanms. [Ipuaiunsr perumkanuu JJHK:
KOMIUIEMEHTApPHOCTh,  IMTOJIYKOHCEPBATUBHBIM  CUHTE3, AHTUNAPAIIIETBHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TejaoMepasa. XPOMOCOMHBIM HA0Op KIETKH — KapuoTun. JIUIUIOUIHBIA U
rariouAHbId  HaOOpbl  XpoMocoM. ['omonoruyneie Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CTraguM MHTO3a U MPOUCXOASAIIME B HUX

nporecchl. Tunbsl Muto3a. KapruokuHes W 1uTokuHe3. buosornueckoe 3HaueHHE
MHUTO3A.

Perynsaiuss MUTOTUYECKOTrO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
rudeb — aroITo3.

Knerounoe smpo, Xpomocombl, (GyHKIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
nponugepayuu, ouppepenyuposxu, cmapenus u eubeiru xiemox. «L{ugpposas
K1emKay» — Ououn@opmamuueckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTIpenapaThl: «MUTO3 B KIETKaX
KOpEIIKa JTyKa».

JlaGopatopHasi paGora  «l3yuyeHne XpOMOCOM Ha  TOTOBBIX
MUKpoIpenapartax» (¢ HCHoJb3oBaHneM  obdopyaoBaHusi «Touka
pocTay).



JlabopaTopHas pabora «HaGmioneHue muTo3a B KJIETKaX KOHUMKA
KOpelika Jyka (Ha TOTOBBIX MHKpompenaparax)» (¢ MCIOJb30BaAHUEM
o0opynoBanus «Touka pocrtay).

Tema 9. CTpoenue n pyHKIMH OPraHU3MOB

buonornueckoe paszHooOpaszue OpPraHU3MOB. OOHOKIETOYHBIE,
KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTpPOEHUS U JKU3HEACSTENbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TIpHUOBbI, OJHOKJIETOYHBIE
BOJOPOCIH, ApyTrHe NpoTUCThI. KoJIoHManbHbIE OpraHu3MBbl.

B3anMocBs3p 4YacTeil MHOTOKJIETOYHOTO OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opraHoB. OpraHusM Kak eIuHoe 1enoe. I'omeocras.

Tkanu pactenuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTelibHasi,
NOKPOBHAsI, TMPOBOJAIIAS, OCHOBHasg, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
(GYHKIIMH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YEIOBEKA. THUIBI UBOTHBIX TKAHEH: AMUTEIUATbHAS,
COCIMHUTENIbHAS, MbIleYHas, HepBHasg. OCOOEHHOCTH CTpPOEHHS, (DPYHKIHUN u
PAaCIIOJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHblE M T'€HEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl u
CHUCTEMBI OPraHOB )KUBOTHBIX U 4esIoBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHoOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX WBOTHbIX. HapyXkHbIi1 U BHyTpeHHUU ckener. CTpoeHue u
TUIIBI COSAUHEHUS KOCTEN.

JIBmokeHue  OopraHus3moB.  J[BMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0OUIHOE, KTYTUKOBOE, PeCHUYHOE. J[BMKEHHE MHOTOKJIETOYHBIX PACTCHHIA:
TPONU3MBl M HACTUU. J[BM)KEHHME MHOI'OKIECTOYHBIX JXMBOTHBIX M YEJIOBEKA:
MbInieyHas cuctema. Pednexc. CkeneTHbIe MBIIIIIBI U MX paboTa.

[Iutanue opramm3smoB. llornomenue BOABI, YIJEKUCIOTO Trasa W
MHHEPAIBHBIX BEIIECTB pacTeHUsIMU. lIuTaHue KUMBOTHBIX. BHYTpUITONOCTHOE U
BHYTPUKIIETOYHOE NulIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHEINbI
MULIEBApUTENIBHOrO TpakTa. [lumeBapurensHbie xenes3wl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Hpixanue oprann3MoB. Jlpixanue pactennii. J{prxanue wuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KokHOe npixaHue. /[prxaTenbHas HOBEPXHOCTb.
XKabeproe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIOLMOHHOE YCJIOKHEHHE CTPOCHMSI JIETKMX ITO3BOHOYHBIX >KMBOTHBIX.
JlpIxaTenpHass cUCTEMa 4YeNOBEeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTHLl U
MJIeKONUTaromuX. Perynsius apixanus. JlpixateabHble 00bEMBI.



TpaHCIOPT BELIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemecTB y XKUBOTHBIX. KpoBeHOCHass cucremMa HM €€ OpraHsbl.
KpoBeHocHass cuctemMa TMO3BOHOYHBIX JKHMBOTHBIX U uenoBeka. Cepie,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KkpoBooOpalieHus. OBOJIOLHOHHBIE
YCJIO)KHEHUSI CTPOCHHUSI KPOBEHOCHOM CHCTEMBI MMO3BOHOUYHBIX UBOTHBIX. PaboTa
cepla v €€ perysiuus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenue y
KUBOTHBIX. CokpatutenbHble Bakyosud. Opranel BblaeleHus. PunbTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOThI OPraHOB BBIJICIICHUS.
CBs13b MOJOCTH TE€JA C KPOBEHOCHOW U BBIICJIUTENIBHON cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. CtpoeHne u (QyHKIIMOHUPOBAHUE
He(dpoHna. OGpazoBaHUE MOYH Y YEIOBEKA.

3amMra y OpraHu3MoOB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. CIOpbI
OakTepuii W IIHUCTHI TPOCTEHINMX. 3allUTa y MHOTOKJIETOYHBIX paCTCHUH.
Kytukyna. Cpeacrsa nacCUBHOM M XUMUUYECKOM 3alIUThl. DUTOHITUIBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HX MPOU3BOJHBIC.
3amura opranu3ma ot OozesHel. IMMmyHHas cuctema 4yenoBeka. KieTouHslid u
TYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHbIH M npuoOpeTEéHHBIN crennduueckuii
UMMYHUTET. Teopusi KIOHaIbHO-ceNeKTUBHOrO uMmyHureta (II. Dpnux, ©. M.
bepuer, C. Tonerasa). BocrianurenbHble OTBETHI OpraHU3MOB. PoJib BpOXKAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazmpaxxumocte u  perymsiuuss 'y  OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3gpaxuMocTe U peryisuus y
pactennii. POocToBbIEC BelIECTBA U UX 3HAYCHHUE.

HepBuast cucrema u pediekTopHas peryisius y S>KUBOTHBIX. HepBHas
cucTteMa M €€ OTIENbl. DBOJIOLHOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OTAENBI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. besycrnoBHbie U yCI0BHBIE pedIEKCHI.

['ymopasibHas perynsius M SHIOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocCBsi3p HEpBHOW U DSHIOKPUHHOW cucTeM. [ umortamamo-runodusapHas
cucrema.

JdemoHcTpanumn

[Toptper: W. I1. [1aBnos.

Tabmuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopocnny, «baktepuny, «lIpocteiimme», «Opranbl LBETKOBBIX PaCTECHUI,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMmbIx», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue cTeOs»,
«CTpoeHHE JIMCTOBOM IUIACTUHKWY», «TKaHU >KUBOTHBIX», «CKEJIEeT 4YeI0BEeKay,



«HI/II]_IGBapI/ITCJIBHaSI CcucTeEMa», «KpOBeHOCHaH CHUCTEMA», ((I[BIX&TGHBH&SI

CHCTEMaY, «Hepsnas CHUCTEMAY, «Koxay, «MpI1ieuHas CHUCTEMAY,
«BpraenurenbHas CUCTEMa», «JHIOKPUHHAs cuctema», «CTpOeHHE MBI,
«Ammynutery,  «KumeuHononoctHeie», «(CxemMa  OUTaHUS  PACTCHUNY,

«KpoBEeHOCHBIE CHCTEMBbI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUIPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue AO0XKIeBOro uepBs», «HepBHas
cuctreMa peio», «HepBHas cuctema gsarymku», «HepBHas  cuctema
npecMbikaronuxcsi»,  «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MJIEKOMUTAIOIINX», «HepBHas cuctema uenoBekay, «Peduexcy.

O6opynoBaHuEe: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpPraHu3MoOB, MHKPOIpPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUHU
HACEKOMBIX, MTJIOKOXKUX, JKMBBIE JK3EMIUISIPI KOMHATHBIX pacTEeHUM, repdapuu
pacTeHUl pa3HBIX OTNEJIOB, BIAXHbIe TpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBeKa,
o0opyTI0BaHUE JJIsSI IEMOHCTPAIIMU TTOYBEHHOTO U BO3AYIIHOTO MUTAaHUS PACTCHHM,
pacIierieHrs Kpaxmasa u OeJIKOB MoJl JeHCTBUEM (PEpMEHTOB, 000pYyI0BaHUE JIJIs
JEMOHCTpPAaIlMd OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHWU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJICTTH TOJIOBHOT'O MO3Ta Pa3INYHBIX KUBOTHBIX.

Jlaboparopnass  pabora  «MM3yuenue  TKaHedl  pacteHui»  (c
HCIOJIb30BaHueM oOopynoBanusi «Touka pocTay).

JlaGoparopnass  pabora  «/3ydyeHue TKaHEW  KUBOTHBIX»  (C
HCIOJIb30BaHueM oOopynoBanusi «Touka pocTay).

JlaGopaTropHasi padora «3ydyeHue opraHoB IBETKOBOI'O PACTEHUSI».

Tema 10. PazmHokeHre U pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOXKEHHUsI OPraHU3MOB: Oecrosnioe (BKJIIOYasi BEr€TATUBHOE) U
moysioBoe. Buael  Oecrmonoro  pa3MHOXKEHHSA: TOYKOBAHUE,  CIIOPYIISIHS,
dbparMeHTanus, KJIOHUPOBAHHE.

ITonoBoe paszmHoxeHue. IlonmoBbie KIeTKH, Wik rameThl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornueckuii cMbICI
M€Ho3a M IIOJOBOrO Iporecca. MeWo3 W €ro MeCTO B JKU3HCHHOM IIHKJIC
OpraHU3MOB.

[IpenzapoasimeBoe pazputue. ['ameToreHes y ;KuUBOTHBIX. [10710BbIE KeENE3BI.
OO6pa3oBanue U pa3BUTHE MOJOBBIX KIEeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OnnonoTtBopeHre U SMOpPUOHATIBHOE pa3BUTHE KUBOTHBIX. (CrnocoOsbl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOJIOTHS — HayKa
0 Pa3BUTHHU OPraHU3MOB. Mopghozenes — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.



Konyenyuss mopghocenos u mooenu mopghoceneza. Craguu >MOpHUOreHe3a
KUBOTHBIX (Ha mpumepe Jjsarymku). JpoOnenwe. Tumbl  apoOneHUs.
Jlemepmunupoeannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvi
onacmyn. OcoOCHHOCTH JpOOJICHUS] MIIEKOMUTAIONIUX. 3apOJbIIIEBbIE JTUCTKU
(ractpyssiiust). 3akiiajika OpraHoB M TKaHEH U3 3apOoJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHANIBHAS WHIYKITUSA).
3akiazika TIUIaHA CTPOEHUS JKMBOTHOTO KaK pPE3yJbTaT HEPAPXUUECKUX
B3aMMOJIEUCTBUI TeHOB. BiusHue Ha 5MOpHOHAIIBHOE pa3BUTHE PA3IMYHBIX
(aKkTOpOB OKpY’KAIOIIEH Cpe/bl.

Poct u pasButue xuBOTHBIX. I[locTomOpuoHanbHbll mepuox. Ilpsimoe u
HerpsiMoe pasBuTue. Paszpute ¢ mMeramopdo3om y OECIO3BOHOYHBIX H
MO3BOHOYHBIX KMWBOTHBIX. buonorndeckoe 3HAYEHHE MPSIMOTO W HEMNPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoje. Tumbsl pocta KUBOTHBIX. DaAKTOPHI
PEryJISIMKN POCTA KUBOTHBIX U yeioBeka. CTaauu MOCTIMOPUOHAIBHOTO Pa3BUTHS
y )KUBOTHBIX U UesioBeKka. [leprnopl oHToreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJOTUYECKHE MPOLIECCHI.

Pa3smHoxxenue u pasButue pacteHuil. ['ametodur u cnopodput. Meiio3 B
KU3HEHHOM 1MKie pactenuil. OOpas3oBaHue crop B Ipolecce Menosa.
l'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M  PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoifHOE OIJIOIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHn3MBbl pETyISIIUA OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JdeMoHCcTpamuun

[Toptperst: C. I'. HaBamun, X. [llneman.

Tabmumel 1 cxeMbl: «BereraruBHoe pa3MHOXKeHHE», «Tumbl Oecrosioro
pa3MHOXEeHUs», «Pa3MHOXKEHHE XJIaMUIOMOHAIbD», «Pa3MHOKEHUE HBIJICHBD,
«Pa3MHOXeHHEe TUAPBDY, «Meho3y, «XpoMocoMbl», «I'ameToreHes», «CtpoeHue
AUIEKIIETKH U crepMaro3onsa», «OCHOBHBIE CTaJAuM OHTOreHe3a», «lIpsamoe u
HenpsiMoe pasBuTue», «Pa3zButme wmalickoro xyka», «Pa3zButme capaHuny,
«Pa3Butne narymkn», «/[BOMHOE OIIONOTBOPEHHUE Y LBETKOBBIX PACTCHUN,
«CTpoeHue ceMsiH OJHOJOJIbHBIX U JBYAOJIbHBIX pacTeHHI», «KM3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKW3HEHHBIM [UKI  Mxa», <OKH3HEHHBIM  LHKI
ManopOTHHUKA», « KHU3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIPEMApaThl SUIEKICTOK |
CIIEpMATO30MI0B, MOJENb «L{MKJI pa3BUTHS JIATYLIKI.

JlaGopaTopHasi padora «l3yuyeHue CTpOEHHUS MOJOBBIX KJIECTOK Ha TOTOBBIX
MHKpOIIPENapaTax».

IIpakTuyeckass padora «BplsBlIeHME NPU3HAKOB CXOACTBA 3apOJbILIECH
MMO3BOHOYHBIX )KMBOTHBIX).



Jlaboparopnass pabGora «CTpoeHHME OpPraHoB Pa3MHOXKEHHUS BBICIINX
pacTeHun».

Tema 11. I'eHeTuka — HayKa O HaCJEACTBEHHOCTH HW HM3MEHYMBOCTH
OpPraHU3MoOB

Hctopus craHOBIEHUS M pa3BUTHS TIE€HETUKM Kak Hayku. Paboter T
Menpens, I'. ne @pusa, T. Moprana. Poiib 0T€4ECTBEHHBIX YUEHBIX B Pa3sBUTUU
renetuku. Pa6otel H. K. KonbiioBa, H. Y. BaBunosa, A. H. benozepckoro, I'. 1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUYECKUE MOHATUA U CUMBOJIBI. ' OMOJIOTMYHBIE XPOMOCOMBI,
aJUleJIbHBIE TEHBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
PU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs TUHUS, TUOPUIBI, TEHOTHUII, PEHOTHII.
OCHOBHBIE ~ METOJIBI ~ T€HETUKH:  TUOPUIOJIOTHYECKUM,  ITUTOJIOTUYECKUM,
MOJIEKYJIAPHO-T€HE TUYECKU .

JdemMoHcTpanumn

IToptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. .
Basuiios, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiel u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpEITUBAHUS.

JlaGopaTtopnas pabGora «/[po3odpuna Kak OOBEKT TE€HETUYECKHUX
UCCIIEIOBAaHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemBanue. IlepBbiii 3akoH MeHaens — 3akoH
eAMHO00pa3usi ruOpUI0B MepBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacLIeIUIeHUs IpU3HAKoB. LluTonmormueckrue OCHOBBI
MOHOTHOPUTHOTO CKpeIIMBaHusl. [ MmoTe3a YuCTOTHI TaMeT.

AHanu3upyroniee ckpemuBaHue. [IpomMexyTOuHbIN XapakTep HaclIeAOBaHUS.
Pacmiennenre npu3HakoB [Py HEMIOJIHOM JOMUHUPOBAHHH.

JuruOpuaHoe ckpenuBanue. Tpetuil 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HACJIEIOBAaHUsSI  IPU3HAKOB. [{uTtonoruyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBAHUS.

Cuemennoe HacienoBanue npusHakoB. Paboter T. Moprana. CuemiieHHOe
HACJIEIOBAaHUE T'E€HOB, HAPYIICHUE CUEIUIEHUA MEXIYy TIeHamu. XPpOMOCOMHas
TEOpUs HACIEACTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBIA MEXaHU3M OIpPEIEICHU Mona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TE€TEPOramMeTHbIM MOoJd. | eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIIEHHBIX C TTOJIOM.

I'enoTun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMoneiCTBUE HEAUICNbHBIX T'€HOB.
Kommnementapaocts. Onucras. [Honumepus.



I'eHeTnyecknil KOHTPOJb Pa3BUTUSA PACTCHUM, JKUBOTHBIX U YEJIOBEKa, a
Takke (PU3HOJOTMYECKUX TMPOIECCOB, IMOBEACHUS U KOTHUTUBHBIX ()YHKIIUH.
['eneTnyeckre MexaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3suT» U «XO35IMH — MUKpOOMOM». ['eHeTHYecKue acleKThl KOHTPOJS U
M3MEHEHUsI HacJIeACTBEHHON MH(OpPMAIIUU B MOKOJEHUIX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

IToprpetsl: I'. Menaens, T. Mopras.

Tabmuuel u cxembl: «llepBbiii 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Mengens», «AHaIM3UpylOIIEee CKpelnBaHue», «HemomHoe AOMUHHpPOBAHUEY,
«CrueryieHHOe HacjeoBaHUE NPHU3HAKOB Yy JApo3oduisly, «['eHeTnka momay,
«Kapuotun denoBeka», «Kapuorun npozoduinb»y, «KapuoTun MOTHIBY,
«MHOXKECTBEHHBIN AJUIEIN3M», «B3auMo1eiCTBUE TEHOBY.

O6GopynoBaHue: MoOJEAb JJISI JEMOHCTpPAllUM 3aKOHOB €IuHOO0Opasus
rUOPHUIOB TIEPBOTO TIOKOJICHUST M PACHICIUICHUS TMPU3HAKOB, MOJEIb IS
JEMOHCTpAallMd 3aKOHAa HE3aBUCUMOIO HACJIEJOBAaHUS TMPU3HAKOB, MOJAEIb s
JEMOHCTpAallMd CLEIUICHHOTO HACJeJOBaHUSl MPU3HAKOB, CBETOBOM MUKPOCKOI,
MUKporipenapar: «Jlpo3oduiay.

IIpakTnueckas padora «lI3ydyeHune pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBAHUS Y IPO30PUITBI».

IIpakTnueckas  pabdora  «M3ydeHue  pe3ynbTaToB  AUTHOPUAHOTO
CKpEIINBAHUS Y IPO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  (GOpMHpPOBAHUU (EHOTHIA.
N3meHnunBoCTh Tipu3HaKkoB. KaueCTBEHHBIE M KOJIWYECTBEHHBIC MPU3HAKHA. Bkl
U3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HACJIEICTBEHHAS.

MoaudukannonHass U3MEHUYMBOCTh. Ponb cpeasl B (HOpMUPOBAHHUH
MoAu(pUKAITMOHHON M3MEeHUYMBOCTH. Hopma peaknuu npusHaka. BapuarmoHHBIN
psin u BapuanmonHas kpubas (B. Horanncen). CoiicTBa MOAMGUKAIIMOHHON
M3MEHYHUBOCTH.

I'enoTunmyeckass U3MeHUUBOCTh. CBONCTBA T€HOTUITNYECKON M3MEHUYUBOCTH.
Buibl reHOTHTTHYECKO M3MEHYNBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KomOuHaTuBHasT W3MEHYMBOCTH. MeW03 M TOJOBOM IIpoIecC — OCHOBa
KOMOWHATUBHON N3MEHUYNBOCTU. POJIh KOMOMHATUBHOW U3MEHYMBOCTH B CO3/TaHUH
F€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax OJHOro BUA.

MyTtanuoHHas HW3MEHYMBOCTb. BuIbl MyTauuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  UHAYUUMPOBAaHHbIE MyTaluu. SaepHble U
uuroruiazMaTuyeckue myrtanuu. CoMaTH4YecKHe U MOojoBble MyTaluu. [IpuynHb
BO3HMKHOBEHHsS MyTauuil. MyTareHbl W HX BJIMSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTM MYTAlIMOHHOIO TMpolecca. 3aKOH TOMOJIOTMYECKUX pPsJIOB B



HacnenctBeHHo m3menuuBoctu (H.U. BaBuiioB). BHesinepHass M3MEHUUBOCTH U
HACJIEACTBEHHOCTb.

Onucenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHncTpanumn

IToptpertsl: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumet u  cxembl: «Buasl  u3MeHUMBOCTHY», «MoaudukauoHHas
M3MEHUYHUBOCTH, «KombOuHatuBHas W3MEHUYUBOCTH, «Merios»,
«OmnonoTBopeHuey, «I eHernueckue 3a00aeBaHus YeIOBEKay, «BUIbI MyTaIuiiy.

O6GopynoBaHue: XKHBbIE M TepOapHbIE AK3EMIUISIPbl KOMHATHBIX DPACTEHUH,
pucyHnku (potorpadun) )KUBOTHBIX C PA3TUUYHBIMU BUJIAMU U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(MUKAIIMOHHONW M3MEHUYMBOCTU. [locTpoeHne BapuallMOHHOTO psijga U
BAPUALIMOHHOW KPUBOW.

IIpakTuueckass padora «Mytanuu y aApo3oduiasl (Ha TOTOBBIX
MUKpoIIpernaparax)» (¢ Hucnojb30BaHueM  obOopyaoBaHus «Touka

pocTay).

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexnyHapoaHasi Mmporpamma HCCIEIOBaHUS T€HOMa
yenoBeka.  Meroabsl  M3y4YeHUsT T€HETMKH  4YEJOBEKa: T'eHEeaJOTMYecKuH,
OJIM3HEIIOBbIH, UTOT€HETUYECKHUIA, NONYJISILIMOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-T€HETHUECKHU. CoBpemeHHOE onpeiesIeHne reHOTHINA!
MOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHus YeIoBeKa. | eHHBIE 1 XPOMOCOMHBIC
O0one3HM 4YenoBeKka. bolle3HM ¢ HACIENCTBEHHOM MpenpacroiioKeHHOCTHIO.
3HaueHUE MEIMIMHCKOW T'€HETHKU B MPEJOTBPAIIEHUU U JECYECHUU F€HETUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-TeHeTHYecKoe KOHCynbTupoBaHue. CTBOJIOBBIE
KieTku. [loHsATHE «reHEeTHYEeCKOro rpys3a». JTUYECKHE ACIEKThl MCCIEIOBAHUN B
00J1aCTH peJlaKTUPOBAHHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTOpbl TOBBIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
buzmuecCKOMy ¥ XUMHUYECKOMY 3arps3HEHUI0 OKpY’Karomel cpenbl. [ eneTndyeckas
MPEIPACIIONIOAKEHHOCTD YEJIOBEKA K MATOJOTHUSIM.

JdemoHcTpanumn

Tabmuter u cxembl: «Kapuotun uenoBeka», «MeToabl W3ydeHUs TEHETUKH
qenoBekay, «I eHeTndeckue 3a0071eBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBiieHHE U aHAIN3 POJTOCIOBHONY.

Tema 15. Cenexiusi OpraHu3MoB

JloMecTukauss W CeNeKuus. 3apOoKICHUE CEJIIEKIMM W JOMECTUKAIUU.
VYuenue H. U. BaBunoBa o IleHTpax mNpOUCXOXKIEHHS W MHOrooOpasus



KYJIbTYPHBIX pacTeHUW. Poib cenexkuuy B CO3JaHUU COPTOB PACTEHUU U IOPOX
#*UBOTHBIX. CopT, mnoOpoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PAIOB B
HacJICACTBeHHOM wu3MeHunBocTH H. . BaBunoBa, ero 3HaueHue s
CEJIEKIIMOHHON pabOoTHI.

Metonbl ceneKuMOHHON paboThl. McKyccTBeHHBIM OTOOp: MacCoBbIM U
WHAUBUIYaJIbHBIN. Drtanel KOMOMWHAIIMOHHOMI CCJICKIIUU. HcnbiTanue
pou3BoJUTENEed MO MOTOMCTBY. OTOOp MO TEHOTUIY C TMOMOIIBI OIEHKHU
(eHoTHa MOTOMCTBA U OTOOP MO reHOTUNY ¢ nomoibto ananuza J{HK.

HckyccTBeHHBIN ~ MyTareHe3 Kak  METOJl  CEJICKIIMOHHOW  paboThI.
PannaninoHHBIN M XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MYyTalUil Yy KyJbTYpPHBIX
dbopm opranuzmoB. Hcnonap30oBaHWE TE€HOMHOIO PEIaKTUPOBAHUS M METOJOB
pekomOuHanTHBIX JIHK m1st mosmydyeHust ncxoaHoro marepuania sl CEIeKIIUH.

[Tonyuenue MOJIUTLIIOUIOB. BuayTtpuBnnoBas ruopuaN3aIvs.
brnuskopopcTBeHHOE  CcKpemiuBaHue, WM WHOpuAuHT.  HeponctBeHHOE
CKpellluBaHue, Wik ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpuauzanus. [Ipeogonenue Oecrutonus
MEXBHJIOBBIX THOPUIOB. J[OCTHKEHUS CENEKIIUU PACTEHHUM U KUBOTHBIX. «3en1éHas
DesoNoYUsLY.

CoxpaHeHnue U U3y4eHHE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JHUKAX poIMYed I CO3/aHUsl  HOBBIX COPTOB U TUOPHUIOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. M3yuenue, coxpamwenue u  ynpaejieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO03AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yeax YIyuuleHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MoOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeoosuvlix uoell U NepCneKmu8HbLX MexHON02UlL.

JdeMoHCTpamuu

[Toptpeter: H. W. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpanenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnutel 1 cxembl: «L{eHTpBI MPOUCXOKACHUS U MHOTO0Opa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHOM M3MEHUYUBOCTU,
«Metoapl cenexkuuny, «OTnanéHHas rTudpuauzanus», «MyrareHesy.

JlabopaTopHas pa6ora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTnueckas padora «IIpuBrUBKa pacTeHUIN».

Jkckypceusi «OCHOBHBIE METOJIbI W JIOCTHXKEHHSI CENEeKUUU PACTCHUN U
YKUBOTHBIX (Ha CEJICKUMOHHYIO CTaHIIMIO, IJIEMEHH YO bepmy,
COPTOUCIIBITATEIIbHBIA  Y4YacTOK, B TEIJIMYHOE XO35UCTBO, B JA0OpPaTOPHUIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».



Tema 16. buoTexHo0J10rusl U CHHTETHYECKAs OMOJIOT U

OOBEeKThl, HCHOJIb3yeMble B OHWOTEXHOJOTUU, — KIETOYHBbIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTraHU3MBI, 170.4 XapaKTEPUCTHUKA. Tpaguunonnas
OMOTEXHOJIOTUA:  XJIEOOMEUeHne, TMOIYyYEeHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOAenue. Mukpoobuonornyeckuii cuHTe3. OOBEKTbl MHUKPOOHOJIOTHYECKUX
TexHoyiorui. [Ipou3BoicTBO Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB LICJICHANIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LI€JIbIO MOJYYEHUS] OPTaHU3MOB M UX KOMIIOHEHTOB,
COJIep KalllX HE BCTPEUAIOIIHUECS B MIPUPOIe OMOCUHTETUYECKUE MY TH.

Knerounass unxenepusi. MeToapl KyJabTypbl KJIETOK M TKaHEW PacTEHUU U
#*uBOTHbIX. KpuobGanku. Comaruueckas THOpUAM3AlUS U COMATUYECKHUI
sMOpuorene3. lcnonb3oBaHWe TaljIONAOB B CEJICKIMU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmume. Mcnonv3o8anue MOHOKIOHANbHBIX U NOJIUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKIus
SMIEKJIETOK W KIOHUPOBAHMUE >KMBOTHBIX. METOJl TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonozuu 0300po8IeHUs, KYTbIMUBUPOBAHUSL U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass W TeHHasi WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 Te€Ha W
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Cozoanue mpamnceennvix opeanuszmos.
JIoCT>KEHUsT U NEePCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUUYECKUE TTPOOIEeMbl TEHHOW MHKEHEPHUH.

Menunuackue 6uorexnonoruu. [locrrenomuas nudposas meaununaa. TTLHP-
IUarHocTuka. MeTaOoJIOMHBIM aHalu3, TEeHOIEHTPUUECKHM aHalu3 MpoTeoma
YeJOBEeKa MJi1 OLICHKH COCTOSIHUSI €ro 3J0poBbs. McHoiab30BaHUE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(dyHIaMEHTaTbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUU, CO3/IaHMUS KOMILJIEKCHBIX
TKaHEH cOoYeTaHWEM TEXHOJOTHH TpEXMEpHOro OMOMpHHTHHTA U cKaddomauHra
JUTSL pEeIIeHUs 3a/1a4 [ePCOHATU3UPOBAHHON MEUIIMHBI.

CoznaHre BEKTOPHBIX BAaKIMH C IEJbI0 OOecredeHus KOMOWHUPOBAHHOU
3amuTel OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHHU3MOB
dynkimonupoBanusi PHK-cogepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OIMACHBIC
3a001eBaHUS YEIIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabmuter u cxemsl: «lMcmonp3oBaHNE MHUKPOOPTAHU3MOB B MPOMBIIUICHHOM
MPOU3BOJICTBEY, «KileTouHas nHXeHepUs», «['eHHass HHKEHEPUSI».

JlaGopaTopHas padora «l3ydeHne 00HEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHue MOJTOYHOKUCITBIX TPOAYKTOBY.

Jkckypeusi «bUOTEXHONIOTMST — BaKHEWIIAsg MNPOU3BOAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».



11 KVIACC

Tema 1. 3apoxkaeHue m pa3sBUTHE JBOJIOHMUOHHBLIX NPEICTABJICHUN B
OnoJIoruu

OpomononHas teopus Y. J[lapBuHa. Ilpennochuiku BO3HUKHOBEHUS
napBuHHA3Ma. JKU3Hb 1 Hay4yHas aearesbHOCTh Y. JlapBuHa.

JIB>KyIIIME CUIIBI 3BOJIIOIMY BUIOB o Y. J[apBuHY (BhICOKasi HHTEHCUBHOCTD
pa3MHOXEHHUS OpPraHM3MOB, HACJEJICTBEHHAas HM3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenue cuntetnueckoir Tteopun dBomonun (CTD). HeltpanbHas
teopuss sBomonMu. CoBpeMeHHas 3BOJIOLMOHHAsA  Ouojiorus. 3HAuYeHHE
ABOJIIOIIMOHHON TEOpUHU B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsi: Apuctotens, K. JIunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. Hapsun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonueitn, /. K.
benses.

Tabmumber u  cxembl: «Cucrtema xuBod mnpupoasl (no K. Jlunuero)y,
«Jlectnunia xkuBbBIX cymectB (mo Jlamapky)», «MexaHnusm (GHopMHUpPOBAHUS
NpUCTIOCOOJIEHU y pacTeHuii W >KUMBOTHBIX (1o Jlamapky)y», «Kapra-cxema
mapiipyra nmytemectsus Y. lapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0PHOBI
3a cymectBoBaHuey», «lloponbr romybeit», «MHorooOpasue KyJIbTypHBIX (opMm
KarycTbl», «[lopoasl moManTHuX KUBOTHBIX», «CxemMa 00pa3oBaHUs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJI SBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUHU SBOTIOLIUI.

Tema 2. MUKPOIBOJIIOIMS U €€ pPe3yJIbTaThl

[Tonynsuus Kak 3ieMeHTapHas eAuHula 3Boourd. COBpEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pPa3HOOOpa3usi M CTPYKTyphl mnomymsnuil. M3menenue
reHopoHIa TOMYJSIMU KaK d3JEMEHTapHOE SBOJIOIMOHHOE sIBIICHHE. 3aKOH
reHetndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPBI (IBUIXKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
mpouecc. KomOunatmBHas u3MeHYuMBOCTh. Jlpeiid reHOB — ciydaifHbie
HEHAIPaBJICHHBIC W3MEHEHHS 4YacTOT ajuieled B momymsinuax. O dext
ocHOBatensl. Jggexm Oymuliounoeo eopaviuuka. CHUdNCEHUE 2eHemUYecKo20
pasHoobpazusn: npudunsl u cireocmeus. llpossenenue sggexma opetipa eenos 6
oonbwiux u  manvlx  nonyaayusx. Murpanuu.  M3onsmus  MOMyJISIIHA:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Oroorndeckas (pempoayKTHBHAS).

EctectBenHbii 0oTOOp — HampaBiusomuii  (Gakrtop dBomOIUU. DOPMEI
€CTECTBEHHOro  0TOOpa:  JABWKYUIUW, CTaOWIM3UPYIOIIMM,  pa3pbIBAOLIUM
(mu3pyntuBHbiit). [lonoBoit oTOOp. BO3HMKHOBEHHE W 3BOJIIOLHUSA COLMATBLHOTO
MOBEJICHUSI )KUBOTHBIX.



[IprcnocOONEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIMH.
Bo3HuKHOBEHHME  MpUCHOCOONEHHM y  opraHu3sMoB.  ApoMopdo3bl U
uauoanantauuu. Ilpumepsl npucnocoOIeHUu y OpraHu3MOB: MOP(OJIIOTHYECKHE,
¢uznonoruyeckue,  OHOXUMHUYECKUE,  NoBeAeHUYeckue.  OTHOCUTENBHOCTH
MIPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MUKpO3BOMIOIMHU. M3omsauust — kioueBod (akTop BuaooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHUS: aJIONAaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUUYECKOE (3K0JIOTHYECKOE), «MTHOBEHHOE) (monuIuIonAN3anus,
rubpuan3zanus). J[muTeapHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb  »BONMIOIIMOHHONW  OWOJOTMKM B pa3pabOTKE HAyYHBIX METOJOB
coxpaHeHus: 6ropazHooOpasusi. MUKPOIBOJIOLHMS U KOIBOJIOLMS MAPA3UTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBLOBI C HEl.

JdemoHcTpanumn

[Toptpetsl: C. C. YeTBepukos, 3. Maliip.

Tabmuupr w cxembl: «MyTallMoOHHAsT W3MEHYHBOCTHY, «llomynsinuronHas
CTPYKTypa BHula», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxyiiue
CWJIBI HBOJIIOIIUNY, «DKOJIOTHYECKass M30JSAIUs MOMYJSAIUA CeBaHCKON (openny,
«eorpaduyeckas M3ONSAIMUS  JTUCTBEHHUIBI CHOUPCKOM UM JTMCTBEHHUIIBI
naypckoity, «IlonynsiuuOHHbBIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U KEPTBY», «Cxema
JEUCTBUSL €CTECTBEHHOTO o0TO0pa», «®PopMbl OOpPHOBI 3a CYIECTBOBAHUE,
«HpycTpualibHbld MellaHu3My», «KuBble nckonaempiey», «IIokpOBUTEIILCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Dusnonornueckue ananrtanun», «lIlpucrnocoOIeHHOCTh OpraHu3mMoB © €€
OTHOCHUTEJBHOCTHY», «Kputepuu Buma», «Bunbl-aBoHuKN», «CTpyKTypa BHAa B
npupojie», «Crnocobsl BuIo00pazoBaHusy», «l'eorpapuueckoe BHUI000pa3OBaHUE
TpEX BUIOB JAHABIIIEH», «IKOJIOIMYECKOe BUI000pa30BaHUE BUIOB CHHHID,
«ITomumuonsl pacteHuit», «KamycTHO-peeuHbIil THOPUITY.

ObopynoBanue: repbapun pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, Uydelia MITUI] U
3Bepeil C MpuUMepamMu pa3IWYHBIX TMPUCIOCOONIEHUHN, Yydena MNTUIl U 3BEpeu
pa3HBIX BHJOB, repOapuu pacTeHUl OJM3KUX BUIOB, 00pa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHass pabora «BblsiBieHHE HW3MEHUMBOCTH Yy 0COOE€H OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OPraHM3MOB W HX
OTHOCHUTEJbHAS LIEJIECO00Pa3HOCTD.



JlabopaTtopnas paGora «CpaBHeHHE BHJIOB 1O MOP(POJIOTHYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boonus U €€ pe3yJbTaThl

Meronpl  M3yyeHMs  MakpodBoJroUMU. llameoHTONOrMYECKHE  METOMBI
u3yueHust odBosonuu. llepexogubie  GopMbl M (QUIOTEHETHYECKUE  PSJIBI
OpraHU3MOB.

buoreorpadguueckne Metonasl uzydeHus s3Bosoiuu. CpaBHeHHE (IIOpPHI U
dbayHsl MaTEepUKOB M OCTpOBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
DHJIEMUKHU U PEITUKTHI.

OMOpUOIOTUYECKUE U CPABHUTEIBLHO-MOP(HOIOTHYECKUE METOAbl H3YyUCHUS
3BOMIOIMU. ['eHeTHYeCKHMEe MEeXaHWU3Mbl HBOJIOIMU OHTOI€HE3a M MOSIBICHUS
ABOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPTaHBbI.
PynuMenrapubie  opraHbl W aTaBU3MbL.  MOJIEKYJISIPHO-TEHETHUECKUE,
OMOXMMHYECKHEe U  MaTeMaTUYeCKHe  METOJbl  HM3Y4YCHHUS  DBOJIIOIHUU.
I'omonoruunpie TeHbl. COBPEMEHHBIC METOJbI TOCTPOSHUS (PUIOTEHETHUYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTallMM U SBOJIOIMS T€HOMOB.

OO6rue 3aKOHOMEPHOCTH (MpaBWiIa) SBOJIONUU. [IpuHyun cmenvl yHKYuULL.
HeoOpatumocTs 3Botonnu. ApanTtuBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
ABOJIIOLIUH.

JdeMoHCcTpamuun

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. [ 'ekkenb.

Tabnuuel 1 cxeMbl: «DUTOreHETUYECKUIN PSIT JIOMIATNY, «APXEONMTEPUKC,
«3Bepo3yObie  smiepbl»,  «Cteromnedans»y,  «Punmodute»y,  «CemeHHBIE
NarnopoTHUKNY, «buoreorpaduueckue 30HBI 3eMiny», «/lpelid KOHTHHEHTOBY,
«PenukThly, «HaudanpHble cTaguu SMOPUOHAIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l’OMOJOTrMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpOMOCOMHBICE HAOOpHI UEJIOBEKAa M IIWMIIaH3e», «[ IaBHBIC
HaIPaBJICHHS SBOJIOIHIY, «OO0II1e 3aKOHOMEPHOCTH IBOJIOIIHI.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYISDKA HCKOMAeMBIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxaeHne u pa3BuTHE )KU3HU HA 3emJie

Hay4unple THUIOTE3bl NPOUCXOXKICHUS >KU3HM Ha 3emie. AOuWoreHes u
naHcrnepmusi. JloHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEalMOHU3M).
['unore3a MOCTOAHHOTO CaMO3apOXKACHUS KU3HU U €€ ONTPOBEPKEHUE OornbITaMu O.
Penu, JI. Cnanmnannanwu, JI. [lactepa. [Iporcxoxaenne >kxu3HU B aCTPOOHOIOTHSI.

OcHOBHBIE 3TaIbl HEOPraHU4eCKOU 3BOJIIOLIU Y. [InanerapHnas
(reosoruyeckasi) HSBOJIONUSA. XHUMHYECKas OJBOJIONHUSA. AOHOTCHHBIM CHHTE3



OpraHnyeckux BemecTB u3 HeopraHmyeckux. Omeir C. Mumepa un I'. HOpm.
O6pazoBanue mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumore3a A. .
Onapuna, runore3a nepBuuHoOro OynboHa Jlx. XonaeitHa, TeHETUYECKAsl TUIIOTE3A
I'. Mémnepa. Pu6o3umbl (T. Yek) um rumoresa «vupa PHK» VY. TI'mnbepra.
dopMmupoBaHrue MEMOPAH U BO3HUKHOBEHUE MPOTOKIIETKH.

HUcropus 3emnu u Meronpl €€ wu3ydyeHus. lckomaemple OpraHudecKue
octatku. ['eoxpononoruss u e€ wmeronbl. OTHOcUTENbHAsT U aOCOJIIOTHAS
re€OXpPOHOJIOTHS. ['€0XpOHOIOrHYeCKas IKala: 30Hbl, 3Pbl, IEPUOBI, JITOXH.

HavanpHbple dTanbl oOpraHmyeckord sBostouud. [losiBIeHMe W 3BoOJIOLUS
NEPBBIX KIETOK. DBOJIOIUS MeTaboyin3mMa. BO3ZHUKHOBEHUE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIEHKN KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTsl. [IpokapuOTHI U 3yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpycoB. IIpoucxoxkieHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE ASTamnbl 3BOJIOLUUA BBICHIMX pacTeHuil. OCHOBHbBIE apoMOpP(O3bI
pacreHui. Bpixox pacreHunt Ha cymy. l[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue LIBETKOBBIX
pacTeHHui.

OcCHOBHBIE ATallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBeie Xop/oBbIe KUBOTHBIE. JKH3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxaenne ampuouit u pentwinid. [IpouUCXOXIeHHE MIICKOTMUTAIOMNX U
ntur. [lpunmun xmodeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU U
O3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PazButre xu3HM Ha 3emie MO 3paM U MEepuoiaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KIUMara W
IeOJIOTMYECKUX IpoueccoB. llosiBneHne M pacuBeT XapaKTEpHBIX OpPraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBHs U BIMSHUE Ha Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUpPAaHMS — JKOJOIMYECKHE KPU3UCHI Ipouuioro. IIpudyuHel u
CJIECTBUS MAacCOBbIX BbIMUpaHUU. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobaema coxpanenus 6brnopazHooOpasusi Ha 3eMIe.

CoBpeMeHHasl cucTteMa OpraHM4eckoro mupa. lIpuHOuUIBL KiaccUpUKALUU
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Moptpetsi: @. Penu, JI. Cnanmnanuanwu, JI. Tlactep, . 1. Meunukos, A. .
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6munbl u cxembl: «Cxema ombita @. Penny, «Cxema omnbita JI. [lacTepa mo
M3YyYECHUIO CaMO3apoXIeHUs Xu3Hu», «Cxema ombita C. Mumepa, I'. Opw»,



«JTanbl  HEOPTraHMYECKOW  ABOJMOUUN»,  «l'€OXpOHOJOrHYecKas  IIKajaay,
«HayvanbHble dTanbl OpraHUueckoi IBostonuny, «CxemMa o0pa3oBaHUS DYKAPUOT
nyTéM cumOuoreneza», «CucremMa KUBOW MNpupoabl», «CTpoeHuE BHUpPYCay,
«Apomopdo3bl  pacteHui», «Punmoputh», «OTHOKIECTOYHBIE BOJOPOCIUY,
«MHOroknerounsle Bopopociany», «Mxu», «llanopotHukn», «l 0JI0OCEMEHHBIE
pacteHuss», «Opra"bl LBETKOBBIX pacTeHUil», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocteitmmey, «KuIlIeUHOMOTOCTHBIEY,
«IInockue 4EpBUY, «UnEeHUCTOHOTUEY, «PBIOBI», «3€MHOBOJTHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuTHe KHU3HU B
apXerucKou 3pey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3zBuTue KHU3HU B
[1aJIC030UCKOU dpe», «Pa3BuTHe )XKU3HU B ME3030MCKOM 3pe», «Pa3BuTne xu3HU B
KaitHO30MCKOM 3pe», «CoBpeMEHHas CUCTEMA OPTaHUYECKOTO MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIA)KHbIC MpenapaThl KUBOTHBIX, PAKOBUHBI MOJIJTIOCKOB, KOJJIEKIIUU
UTJIOKOKHUX, CKEJIeThl TIO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl U 3BEpEH,
KOJUIEKIIMA OKAMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKM OpPraHWYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnas JgabopatopHas pabora «MogeaupoBaHUE  OIBITOB
Muiepa—tOpu 1o u3y4eHno aOMOTeHHOTO CUHTE3a OPTraHUYEeCKUX COSUHEHUN B
NEPBUYHON aTMOchepey.

JlabopaTopHas padora «/I3yueHHWE U ONHCAHUE HCKOMAEMBIX OCTATKOB
IPEBHUX OPTraHU3MOBY.

IIpakTuyeckass padora «l3ydeHwe 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «l3yueHne ocoOEHHOCTEH CTPOCHHUS MO3BOHOYHBIX
KABOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Paznens! m 3amaun anTponosiorui. MeToabsl aHTPOIIOJIOTHH.

CraHoBlIeHHE TPEACTABICHUN O MPOUCXOXKICHUM 4elloBeKa. Penurunosnbie
BO33peHUs. COBPEMEHHbBIE HAYYHbIE TEOPUH.

Cx0ACTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATHUECKOE MOJIOKEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpP(OJIOTUUECKHE, AMOPHUOJIOTHYECKHE, (bu3HO0I0T0-OMOXMMIYECKHE,
noBejeHueckre. OTIMums 4enoBeKa OT )KUBOTHBIX. [IpAMOX0XKIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOW CUTHAIBHOU
CHCTEMBI.

JBuxymme cuibl (PakToOpbl) aHTPOIMOTEHE3a: OMOIIOTHYECKHE, COIMATBHBIC.
CooTHolieHre OMOJIOrMYECKUX U COIMATIbHBIX (JaKTOPOB B aHTPOIIOT€HE3E.



OcHOBHBIE CTaauM aHTpororeHesa. PaHHHMe 4YenoBEeKOOOpa3HbIE 00E€3bsIHBI
(MpOKOHCYJIbI) U paHHUE MOHTHIBI — OOIIME MPENKH YeIOBEKOOOpa3HbIX 00€3bsiH U
JM0JIe. ABCTPAJONUTEKN — JBYHOTHE NMPEAKU J0JeH. YeaoBEK yMelbli, IepBbIe
U3TOTOBJICHUS OPYIMM Tpyaa. UenoBeK NMPSIMOXOISIIUN U MEPBBIM BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0oOmMMA  MperoK
HEaHIEPTaJbCKOTO YEJIOBEKA M YEJIOBEKAa Pa3yMHOro. YemoBeK HEaHAEPTAIbCKUI
KaK BHUJ JIIOJEN XOJIOAHOrO Kiaumara. YernoBeK pa3yMHBIH COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TmpeaenamMu Adpuku.
[TaneoreneTnka v najeoreHOMUKA.

DBOJIOLMSA COBPEMEHHOr0 uenoBeka. EcTecTBeHHbIM OTOOp B MOMYJISLUSAX
yeyoBeka. MyTanMoHHBIM Tpoiiecc W mojJuMopdusM. [lomymnsiiiMoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. Ilonsitue o pace. bonbmume pacel: eBporeougHas
(eBpasmiickasi),  aBcTpajO-HerpoujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa MO TIUIaHETe.
EnuncTtBO  uyenoBeueckux  pac. HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONEeHHOCTh YelOBeKa K Pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpeapl M apeiida reHOB Ha MOp(DOJIOTHI0O U
(U3HOIOTHIO YEIOBEKa.

MexauciuIuinHapabie  MeToAbl B (u3uyeckoil  (OMOJIOTrHYECcKOi)
AHTPOIIOJIOTHHM.  ODBOJIIOUMOHHASL ~ AHTPOINOJOTHMA U MAaJCOaHTPOIIOJIOTHS
YeJIOBEUYECKUX NOMYJALMNi. bruocomnumanbHble MCCIEN0BaHUS NMPUPOIbI YeTOBEKa.
HccnenoBanne KO3BOTIONUH OUOJIOTMYECKOTO U COLMATIBLHOTO B YETIOBEKE.

JdeMoHCTpamuu

[Toptpetsr: Y. JapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmumpl 1 cxembl: «KMeTOIbI aHTPOIOJIOTHNY, «[ 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHB», «CKeleT 4YeloBeKa W CKENEeT IIUMITaH3e»,
«PynMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI aHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEeBO  4eJoBeKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
NpSIMOXOIAIINIY, «JleHnucoBckuil yenoBek» «Heannepranbip», « KpoMaHbOHITED,
«IIpenku yenoBekay, «ITarbl HBOJIOLNUH YelIOBEeKay», «Packl uenoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEIMETOB  MaTepHAIbHOU
KyJIbTYyphl ~TIPEAKOB 4YEJOBEKa, penponaykiuu (dbororpaduu) KapTHuH C
MudoIOTHIECKUMU W OHMOJIEHCKUMH CIOKETaMH TPOUCXOXKICHUS YeJIOBEKa,
doTorpadur HaXOJOK UCKOMMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIENb
yeperna 4YejaoBeKa M Yepena I[IAMIIAH3€, MOJEIb KHCTH YEJIOBEKa U KHCTHU
IIMMIIAH3€, MOJEIIA TOPCa MPEIKOB YETOBEKA.



JlabopaTtopHas padora «/3ydyeHne OCOOEHHOCTEHl CTPOEHHS CKeJeTa
YEJIOBEKA, CBS3AHHBIX C MPSAMOXO0KICHUEM.

IIpakTnyeckas padora «3yyeHne SKOJIOTMYECKUX aJalTallui YE€ITOBEKay.

Tema 6. Jkosoruss — HayKka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAJJOPraHU3MEHHBIX CUCTEM C OKPYKaloIUel cpeaoi

3apoxkJieHue W pa3BuTUE dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3agaum
9KO0J0ruH. CBS3b 3KOJIOTMH C APYTUMU HayKaMU.

Meronbl 3konoruu. IloneBble HabMOIEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
npupoaHble W JabopaTopHble. MojenupoBaHue B 3KOJOTMH. MOHHUTOPUHT
OKpY’KaroIIen Cpeibl: JIOKAJIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaueHUE OKOJOTMYECKMX 3HAHUW I8 YeJOBEKa. JKOJOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBSI3€W 4esioBeuecTBa ¢ mnpupoao. @opMupoBaHHE
AKOJIOTUYECKOHN KYyIbTYpbl U 3KOJOTHUECKON I'PaMOTHOCTH HACEJICHHUS.

JdemoHcTpanumn

[Toptpersi: A. I'ymGonsar, K. @. Pynbe, H. A. Ceseprio, 3. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxemsl: «Pa3gensl skogorumny», «Metosl 3xoorun», «Cxema
MOHUTOPHUHIA OKpY’Karouien Cpeab» (c HCI0/1b30BaHUEM
o0opynoBanusi «Touka pocrtay).

JlabopaTtopHas  pabdora  «l3yueHue  METOJOB  SKOJOTHYECKUX
UCClieIoBaHu» (¢ MCMmoIb30BaHueM 00opynoBaHus «Touka pocray).

Tema 7. Opranusmsl U cpeia 00UTAHUS

Okonoruyeckue (HakTophl U 3aKOHOMEpPHOCTH UX nerictBusd. Krnaccudukanus
AKOJIOTHYECKUX (paKkTOpoB: abnoTHUecKue, OMOTHUYECKHE, aHTponoTreHHbIe. O01ue
3aKOHOMEPHOCTH JACHCTBUS dKojorndeckux (akropos. [Ipasuno muaumyma (K.
Mmpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBlI.

Abuotnueckue ¢aktopsl. CBeT Kak »Konorudeckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHUl M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajibHasi poOJjb CBETA.
doTonepruoan3M.

Temneparypa kak skosormueckuii ¢akrtop. JleiicTBue TemmepaTtypsl Ha
opraHu3mbl. [loMkumoTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHbBIE OPraHU3MBI.



BnaxHocTh Kak skonorudeckuil ¢akrop. IlpucnocobneHus pacteHuid K
nojjiep>kaHuio0 BoAgHoro Oananca. Knaccudukanus pacTeHH MO OTHOILICHUIO K
Bojie. [IpucnocoOsieHust >KUBOTHBIX K U3BMEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAas,
[NIyOMHHAsl ~ TOATIOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUUYECKHUE
OCOOCHHOCTH cpea o0uTaHus opraHu3MoB. I[IpucrnocoOsieHHsT OpPraHU3MOB K
KW3HU B pa3HbIX Cpeax.

buonornueckue putmbl. BHemHne M BHYTpeHHHE PUTMbL. CyTO4YHBIE U
roguyHbie pUTMBL. [IpHcOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

Kuznennoie Qopmbl opranuzmoB. [loHsiTuE O JKH3HEHHOU (Qopme.
Kusznennsie GOpMBI pacTCHUN: JE€PEBbsI, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HeHHbIE (OPMBI JKUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pOOHUOHTEI. OCOOCHHOCTH CTPOSHUS M 00pa3a KU3HHU.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aUMOJICUCTBUN:
KOHKYPEHIIHS, XUIITHUYECTBO, cuMOM03 u ero ¢opmsl. [lapazutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCcaAJIU3M (KBapTUPAHTCTBO, HaxJieOHNUecTBO). HeTpoduueckue
B3auMojielicTBUs  (Tomuueckue,  (Gopudeckue, (Qadbpudeckue).  3HAUCHHUE
OMOTHYECKUX B3aUMOJEUCTBUI IS CYIIECTBOBAHMS OpPraHU3MOB B Cpejie
obutanus. [IpyHIIUTT KOHKYPEHTHOTO UCKITIOYSHHUS.

JdeMoHCcTpamuun

Tabmuupl U cxeMbl: «Jkojoruueckue (axtopel», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKUE TPYIIIbl )KUBOTHBIX 10 OTHOLIEHHIO K CBETY», «TerIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHbIE», «DHU3MONOrMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl oOWUTaHUA OpraHu3MoB», «buolornueckue pUTMBIY,
«Kuznennele  QopMmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«IKOCHCTEMA IMIMPOKOIMUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOrO Jecay, «Llemnu
MUATaHus», «XumHudecTBoy, «llapasutusm», «KoHkypeHmus», «CuMOno3y,
«KomMmeHcanuzmy».

O6opynoBanue: repbapuud pacTEHUN W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO PA3JIMYHBIX JKOJIOTHYECKUX (PAKTOpOB, TrepOapuu CBETONIOOUBBIX,
TEHEMIOOMBBIX W TEHEBBLIHOCIWBBIX PACTEHUH, CBETOJIIOOMBBIC, TEHEIIOOUBBHIC H
TEHEBBIHOCIVBBIE KOMHATHBIE PACTCHUS, TepOapUU M KOJUIEKIINH TETIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHU, yydesia MTHUIl U 3BEpeil, repOapuu
pacTeHuii, oTHocSImMUXCsA K Turpoduram, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHus JaHHBIX TPYII, KOJUJIEKIUU KMBOTHBIX, OOUTAIONIMX B pa3HBIX Cpeaax,
repOapu MW KOJUICKIIMM PACTEHUH © IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUU JKM3HU, repbdapuu u



KOJUIEKIIUM PACTEHUA M >KUBOTHBIX PAa3IUYHBIX >KU3HEHHBIX (DOpPM, KOJJIEKLIHH

KUBOTHBIX, YUACTBYIOUIUX B Pa3JIMYHBIX OMOTHYECKUX B3aUMOICHCTBUSX.
JlabopaTopHas pa6ora «BblsiBlIeHHE NPUCTIOCOOJIECHUNM OPraHU3MOB K
BJIIMSIHUIO CBETA» (C MCIOJb30BaHMeM o0opyaoBaHus «Touka pocra»).

JlabopaTopHass pa6ora «BbIsiBlIeHHE NPUCTIOCOOJEHUM OPraHU3MOB K
BIUSIHUIO TEMIEPATyphl» (€ UCMmoab30BaHueM o00opyaoBanus «Touka
pocTay).

JlabopaTopHass pabdora «AHAaTOMHYECKHE OCOOCHHOCTH pACTeHHM U3
Pa3HbIX MECT OOUTAHUSI.

Tema 8. Jkos0orusi BUA0B U MOMYJISILM A

DKOJIOTHYECKHUE XapaKkTEePUCTUKHU MOMYJISLINH. [omynsiiust KakK
ouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH Cpelibl, (U3UIECKUX OaphepOB U
0COOCHHOCTEH OMOJOTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonynsiuuii. OCHOBHBIE TMOKAa3aTelId TMONYISALIUU: YHUCICHHOCTb, IUJIOTHOCTD,
BO3pAacTHas MW TMOJIOBas CTPYKTypa, pOXKIAEMOCTh, MPUPOCT, TEMI POCTAa,
CMEPTHOCTh, MUTPALIUSL.

DKojlorudeckas CTpykTypa nomyianuu. OleHKa YUCICHHOCTH MOMYJISIUH.
JlvHamuka monyyisiuuu U €€ peryisuus. BUoTHYecKui MOTeHIWal MOMYJISIUY.
MoaenupoBaHue TMHAMUKY NonyJisiiid. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKHBaHMs. Perynsmus YUCICHHOCTH TOMNYJAMUN: poJib (PaKTOPOB,
3aBUCSIIMX U HE 3aBUCAIIMNX OT INIOTHOCTU. DKOJOTUUYECKUE CTPATETUH BUIOB (I- U
K-ctparerun).

[TonsiTue 00 »KoJOTMYECKON HUIE BHaa. MectooOuTaHnue. MHoOroMepHas
MoJziesb 3Kojormueckor Humu Jx.M. XatunmHcoHa. Pa3Mephl 3KOJIOTrMYECKOU
Huid. [loreHunanbHas 1 peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeansl BUIOB. BUAbl M MX KHU3HCHHBIC
CTpaTeruu. JKOJOTHYECKHUEe SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS M MUTpalluid >KUBOTHBIX. buojormdyeckue
WHBAa3UHU 9Yy>KE€POIHBIX BUIOB.

JdemoHcTpanumn

[Toptpert: Jx. Y. XaTunHCOH.

Tabmumpel W CXeMBI: «ODKOJIOTHYSCKHE XapPaKTCPUCTHUKHU  ITOIYJISIIHN,
«ITpocTpancTBeHHass  CTpyKTypa  TONyJsnuu», «Bo3pacTHble  OUpaMUIbI
nonyasauun», «CKOPOCTh  3acelieHUsT TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mogenb skosorndeckoit Humu k. M. Xatuunconay.

OO6opynoBaHue: repdbapuu pacTeHHH, KOIICKIIUN )KUBOTHBIX.

JlaGopatopHass  pabdora «lIpucrnocoOneHuss ceMsH  pacTeHUH K
PACCETICHUION.



Tema 9. Jkos0rusi co001ECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBs3M MeXIy
OopraHu3MaMu B OHOLIEHO3E.

OxocucteMa kak OTkpwiTas cucteMa (A. JIx. Tencnu). DyHKIMOHATBHbBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOJIYLEHTbl, KOHCYMEHTBI, PEAYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbl 1 Wbl B 3K0cHcTeEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE  MOKa3aTeaud  HIKOCUCTEMBbl. buomacca ©  MOpPOIyKIMS.
DKOJIOTUYECKUE MUPAMUBI YUCEN, OMOMACCHI U SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HanpaBnenHble 3aKOHOMEpPHBIE CMEHBI COOOUIECTB — cykueccuu. llepBuuHbie u
BTOPUYHBIE CYKLIECCHUM M HUX MPUYUHBL. AHTPONOr€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knumakcnoe cooOuiectBo. buopaznoodpasue u mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOCUCmEMbl 03€D U peK. DKocucmemvl Mopeu u
OKeano8. Ixocucmemuvl MyHOp, J1ecos, cmeneli, NyCmvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucrema. ArponeHo3. Paznnuus
MEXIy aHTPOIOT€HHBIMU U MIPUPOIHBIMHA 3KOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opojackas
¢nopa u ¢ayna. CunaHTpomnuzamus Topojckod (aynel. buonoruueckoe u
XO03SIICTBEHHOE 3HAYEHUE arpodKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJIEHCTBUN OPraHU3MOB B
sKocuctemax. Ponv kackaonoeo 3pgexma u 6udo8-30upukamopos (Kiouesolx
8U008) 6 QyHKYUOHUpo8anuu sxocucmem. llepeHOC PHEPTrUU U BEIIECTB MEXKIY
CMEXXHBIMU DKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISILUN U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/ICHCTBU.

Mexanuzmbi 8030eLcmaus 3a2pA3HeHUU  PA3HbIX Munos Ha
CYyOOP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbL ~ IKOJIO2UHECKO20 ~ HOPMUDOBAHUSL — AHMPONOSEHHO20  BO30€UCMBUSL.
MeTo10710rusl MOHUTOPUHIA €CTECTBEHHBIX U AHTPOIIOT€HHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptpert: A. JIxx. Tencan.
Tabmuuet wu  cxembl:  «CTpykTypa  OWoIreHO3a»,  «IKOocucTeMa

IIMPOKOJIUCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOTrO jecay, «DyHKIMOHAIbHbIE
IPYIIbl OPraHU3MOB B 3KocHCTeME», «KpyroBOopoT BEIIECTB B 3KOCUCTEMEY,
«llenu nuTtanus (macTOUIHAS, TETPUTHAA)», «DKOJOTHUUECKAs MUPAMUIA YUCET»,
«JKoJoruueckas nupamujia OMomacchl», «IKOJOoruyeckass mupamuia dHEPrum»,
«O0pazoBanue 0onorta», «llepBuunas cykieccus», «BoccTaHoBIeHUE Jieca MOCe



noxapa», «9KOCHCTeMa 03epa», «ArpoueHos3», «KpyroBopoT BEIIECTB U MOTOK
SHEPIuM B arpoleHosey, «[Ipumepsl ypOoskocucTem.

O6opynoBaHue: repOapun pacTeHHM, KOJUIEKIIMM HACEKOMBIX, Yydesia MTHI] U
3Bepeit, repOapuu KyJbTYPHBIX U AUKOPACTYIIUX PACTEHUM, akBaprUyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBI».

JlabopaTopHass pabGora «M3yueHue pazHOOOpa3uss MEIKUX TMOUYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi «IDKCKypcUsi B TUIMHMYHBIA OMOTEO1IeHO3 (B TyOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXO/OJbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «DKCKYpCHUs B arpo’KoCHUCTeMy (Ha MOJje WIW B TEIUIMYHOE
XO3SHMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmiemnanerapHas o6ojouka 3eMJM, T/I€ CYHIECTBYET WIH
CylIeCcTBOBaja XU3Hb. PazBuTHe npeacraBieHuit o buocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6mactu 6uocheps u e€ coctan. JKupoe
BEIIECTBO OMOCcdepsl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl 6uocheprl. OcobeHHocTH 6MOChepbl Kak
rio6abHOM 3KocHucTeMbl. J[MHaMudeckoe paBHOoBecue B Ouocepe. KpyroBopoTsl
BEIIECTB U OMOTeOXUMHUUYECKHE IUKIIBI (YTiiepoJia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonsitne o Omome. OCHOBHBIE OHOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeca, CMEUIaHHBIE U IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIIMYECKHE JIeca, BEICOKOTOPh. Kiumat, pacTUTeIbHBIN U KUBOTHBIH
MHUpP OMOMOB CYIIIH.

CtpykTypa u QyHKIHS )KUBBIX CUCTEM, OLIEHKAa UX PECYPCHOTO MOTEHIINANIA U
ouochepHbIX (HYHKITUH.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnaackuii, 3. 31occ.

Tabmuter u cxembl: «['eocheprr 3emnn», «KpyroBopot azora B mpupome»,
«Kpyrosopot yrinepoga B mpupone», «KpyroBopor Kuciopoaa B HIPHUPOAE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE Onombl cymmy, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanabii gec», «IIIMpoKoIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlycTbiHa», « TponuyuecKuil gecy.

Oo6opynoBanue: repbapuu pacTeHHU Pa3HBIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YestoBek U OKpyxkamoias cpeaa

DKOJOTUYECKHE KPU3UCHI W WX TMPUYUHBL. Bo3zaeiicTBue demoBeka Ha
ouochepy. 3arpsizHeHHE BO3AYIIHOM cpeanl. OxpaHa BoO3ayxa. 3arps3HEHHUE



BOJHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenune mnouBbel. OxpaHa
ITIOYBEHHBIX pecypcoB. VI3MeHeHne Kiumara.

AHTpPONIOTEHHOE BO3JICUCTBUE HA PACTUTEIBHBIN U )KMBOTHBIM MHup. OXpaHa
PACTUTENIBHOTO U >KUBOTHOTO MHUpa. OCHOBHBIE MPUHIHUIBI OXPaHbl MPUPOJIBIL.
Kpacaeie xHuru. OcobOo oxpansembie mpupojansie Ttepputopun (OOIIT).
borannudeckue casbl ¥ 300JI0THYECKHUE TAPKH.

OCHOBHbBIC TPHUHITUIIBI YCTOMYMBOTO PAa3BUTHS YETOBEYECTBA U MPUPOJBI.
PanvonanbHOE€  MPUPOJONOIB30BAHME M COXpaHEHHE  OMOJIOrMYECKOro
pazHooOpazust 3emau. OOmME 3aKOHOMEPHOCTH TJIO0ATBHBIX HSKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIE MMOCIIEICTBUS.

Pa3Butrie METOJ0B MOHHUTOPHHIA Pa3BUTHUS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaiowjell U
KOHKYDeHmocnocoonou snepeemuxe. buonocuuecrkoe pasnoodpasue u buopecypcoi.
Hayuonanouvie ungopmayuonusie cucmemsi, obecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHOBbI
aKopeaburumayuyu dKocucmem u cnocob6o8 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemHuix 3KOCUCHEM.

JdemoHcTpanumn

Tabmuuet u  cxeMbl:  «3arpsi3HeHHe  atMocepb»,  «3arpsi3HEHHE
ruapocdeps», «3arpsisHeHue 1mouBbl», «llapHukoBbli  3ddekT», «Ocobdo
OXpaHsAeMble IPUPOAHBIE TEPPUTOPUN», «MOJEIN yIPaBISIEMOIO MUPAY.

O6opynoBanue: Qotorpadguu oxpaHsSEMbIX pacTeHUW U >KUBOTHBIX KpacHoii
kHuru Poccuiickon denepanuu, KpacHor KHUTH peErvoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpefaHero oOimiero oOpa3oBaHUsA: JIMYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIbHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHMSI TIPOTPAMMBbI 110 OMOJIOTHU JTOCTUTAIOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIHOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHHUS, CaMOBOCIIUTAHHS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAIIbHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHNS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB MpPH OOCYXJICHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapOJy, YYBCTBA OTBETCTBEHHOCTU IEpEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammuTe OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo10B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTpPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHUE TUTMEHUYECKUX TMpaBUiI W HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHAUBHUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

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

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccud ¢ Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KAaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUe PA3BUTOTO DKOJIOTHYCCKOTO MBIIUICHHSI, SKOJIOTHISCKON KYJIBTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIIBCKOW KYJIBTYpBl KaK CpEACTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHMHM TPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TPOoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTh pecypcHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OWMOJOTUYECKUX 3HAHUM B IEIIX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHWMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

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

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

FOTOBHOCTh W CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAyuMble i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUaAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4dyHbIH (pakT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHUBEpCaJIbHbIE y4eOHble JeHcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIBHOM KOMIETEHIMH OOY4YarolmIMXCsA; CHOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHBbIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJIOTMM Ha YypOBHE CpPEIHETO  OOIIETro
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yIeOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
eI TEIIBHOCTb.

MeranpeaMeTHble pe3yJbTaThl OCBOSCHUS IPOTPAMMBI CPEIHEro 0O0IIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCITOJIB30BaTh TNMPU OCBOCHUM 3HAHUW MPUEMBI JIOTHYCCKOT'O MBIIIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIPENENATh 1IeN JACATEILHOCTH, 3aJaBas mapaMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPHUBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBISABICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH MOCICACTBUH JACATEIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-HCCIICI0BATEIBCKON U MPOCKTHOM JCATCIBHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPIpPETAlMK, NPEOOPa30BAHWI0 M TPUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh M (OPMYIUpOBaTh COOCTBEHHBIE 3a/layd B 00pa30BaTEILHOM
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN TMOUCK TIEPEHOCa CPEACTB U CIIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMYCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHeTe), aHaIM3UpOBaTh



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaALUU, HEOOXOIUMON ISl BBIMIOJHEHUS YYEOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Ounonornyeckoit mHGopManuK (CXeMbl, rpadUKH, JHArpaMMbl, TaOIUIIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CpE/ICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BceX cdepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJIEH, MPOSBISATh YBAXKUTEIHHOE OTHOIIIEHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOH30BaTh MPEUMYIECTBA KOMAHIHOW M WHIAWBHUIYATHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOKHOCTEH Ka)JJ0TO YIeHA KOJUICKTHBA,;



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHHUKA KOMAaHIbI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, IPOSIBISTh TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

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

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHX 3HAHUN I1IE€JIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEOUYTECHUN;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB H
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0dsI M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIbTATHI

[IpeamerHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUA Y4YEOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornn. OHHM — BKIIOYAIOT:
cnenuduyeckue i OMOJOTHHN HAyYHBIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUH 11O
OCBOCHUIO, UHTEPIIPETALIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUN M MX NMIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
roJlamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA yueOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPUPOABI W  PEHICHHH MpoOJieM  PaIMOHAIBLHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOECKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIArarole OHOJIIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnenctBeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TMPOUCXOXKACHUS  KYJIbTYpPHBIX  pAacTeHUM),  3aKOHBI
(emmHOOOpA3Msi MOTOMKOB TIEPBOTO TMOKOJIEHHUS, PACIICIICHUS, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJaMU HAyYHOT'O IIO3HAHMUSI, HCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLecCOB: 0OMeHa BellecTB (MeTabOIM3M), IPEBPALLECHUS SHEPTUU, OpOKEHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICHICTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXIYy CHCTEMaMH OPraHOB W WX (QYHKIHSIMH, MEXKIY >STaramu
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTAHUS;

YMEHUE BBISIBIATH OTIUYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBIABIATh TPUUMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
paBuia mpu padbore ¢ yudeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTATbHBIMU
cpeacTBamu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIE
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUH W METUIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOILECTB, U
nyOIMYHO  TPEACTAaBIATH  TOJY4YEHHBIE  pEe3yJbTaThl Ha  yYEHHMYECKHX

KOH(DEpEeHIHSX;
YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUI B
obmacti  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa W CO3JIaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO3SICTBA, MUIIEBOM MPOMBIILICHHOCTH, YIIIyOJISITh MMO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmeta «buomorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEYeCTBa, a TaKXe B PEIIEHUH BOMPOCOB PALMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJieNieHHs] M TOHHMAaHHME CYIIHOCTH OCHOBOIIOJIATalOIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Boiroruu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh ~ OCHOBHBIMM  METOJAaMH  HAy4HOro  IIO3HaHMUS,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOMTaHUsl, YepEIOBAHUS HaIpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY [MPOIECCAMHU HBOJIIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENIbHBbIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, a0MOTHYECKMX U OMOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTEIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCIOBHUS COCYIIIECTBOBAHUS MPUPOIBI U YEIOBEUYECCTBA,

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIMIOJHATH JIA0OpATOpPHBIE M MpPAaKTHUYECKHE padOThl, COOIIOAATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpeacTBamMu, (GOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U JICJIaTh BBIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUU KU3HU, YEITOBEKa
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPeaOoTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, IPUPOIOIIOIH30BAHUS, METULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYecKoro 00pa3oBaHUs B OPraHU3ALMIX CPEAHET0 MPOPECCHOHATBHOTO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTejibHbIE
pecypchl.
HUcnonb3oBanue
HaumeHoBaHue pa3ieioB U TeM uHppoBOro u
Ne i/ Konrpoasbubie | IlpakTnyeckue aHAJIOroBOI'0
TpOTpamMme! Beero o0opynoBaHusi
padoThI padoThI pya
LHEHTPA eCTeCTBEHHO-
HAYYHOH U
TeXHOJIOTHYECKOM
HANpPaBJIEeHHOCTE
i «Touka pocra».
buonorus kak Hayka http://www.sbio.info/
JKuBble cCUCTEMBI M KX U3yYECHUE 2 http://www.sbio.info/
http://www.sbio.info/
buonorus kieTku 2 0 0.5
XuUMHUEcKasi OpraHu3alus KIeTKN 10 0 1 http://www.sbio.info/
http://www.sbio.info/
Crpoenue u GyHKIHUU KIETKU 8 0 2 o
[{udpoBoii MUKPOCKOII.
OOMeH BellecTB U MPEBpaIlleHUue SHEPTUU B .
B bepatt P 9 0 1 http://www.sbio.info/
KJIETKE
HacnencrBennas undopmarus u 9 0 05 http://www.sbio.info/
peanu3anus €€ B KIETKE ' [{udpoBoit MUKPOCKOTI.
http://www.sbio.info/
JKU3HEHHBIN UK KIETKU 6 0 1 D

[{udpoBoit MUKPOCKOTI.



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

9 Crpoenue u GyHKIIUA OPraHU3MOB 17 15 http://www.sbio.info/
10 Pa3MHoOkeHne U pa3BUTHE OPraHU3MOB 8 15 http://www.sbio.info/
11 E:ﬁ;ﬁi;Cj;y;‘;z;l;;ficmeHHOCT“ 1 2 0 0.5 http://www.sbio.info/
12 3aKOHOMEPHOCTHU HACJIECTBEHHOCTH 10 0 1 http://www.sbio.info/
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 0 1 http://www.sbio.info/
14 I'enernka yeoBeka 3 0 0.5 http://www.sbio.info/
15 Cenekiusi OpraHu3MOB 4 0 http://www.sbio.info/
16 buotexHonorus u CHHTETHYECKAsT OUOJIOTHS 4 0 http://www.sbio.info/
17 Pe3epBHOE Bpems 1 0 http://www.sbio.info/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
(uudposrie)
o0pa3oBaTe/ibHbIE
pecypcsl.
Hcnoab3oBanue
uudposoro u
No 1/ HanmeHnoBaHue pa3aesioB U TeM K - aHAJIOT0OBOT'0
e/ OHTPOJILHBIE aKTHYeCKHe
NPorpamMmbl Bcero p p odopynoBaHust
padoTsI padoTsl LIEHTPa eCTeCTBEHHO-
HAYYHOH U
TeXHOJIOTHYECKOM
HANpPaBJIEeHHOCTE
i «Touka pocra».
3aposkJIeHue U pa3BUTHE IBOJIOLIUOHHBIX L
P vp 4 0 http://www.sbio.info/
Mpe/ICTaBlIeHU B OHOJIOTHU
MukposBontonus U €€ pe3yabTaTbl 14 http://www.sbio.info/
MakposBoatouus U €€ pe3yabTaTbl 6 http://www.sbio.info/
[IpoucxoxxaeHue u pa3BUTUE KU3HU Ha .
P P 15 1.5 http://www.sbio.info/
3emuie
[IpoucxoxaeHue yeaoBeka — aHTPOIIOTCHES 10 1 http://www.sbio.info/
http://www.sbio.info/
[udposas
DKOJOTUsl — HayKa O B3aUMOOTHOILIEHUSAX naboparopusi 1o
OpPraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5 Oromoruu (JaT4uK
C OKpYIKAIOIIIeH Cpeoi BJIAKHOCTH, TaTYUK
pH)



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

7 Opranusmsl 1 cpeia 0OUTaHUS

1.5

http://www.sbio.info/
[udposas
naboparopust 1o
OuooruM (1aT4uK

BJIAX)KHOCTH, JaTYUK
pH)

8 DKoJI0TUs BUAOB U NOMYJIALUN

0.5

http://www.sbio.info/

DKOJOTUA COOOIIECTB. DKOJIOTHUECKIE
CUCTCMBI

12

0.5

http://www.sbio.info/
Hudposas
naboparopust 1o
OuoI0rHH (IaTYUK

BJIQ)KHOCTH, JaTUYUK
pH)

10 buocdepa — rnmobanbHast skocuctema

http://www.sbio.info/

11 UYenoBek u okpyxaromias cpeaa

http://www.sbio.info/

Hudposas
nmabopaTopus TIo

OnoJIoTUH (IaTYUK
BJI&KHOCTH, JaTUYHUK

pH)

12 PezepBHoe Bpems

http://www.sbio.info/

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102

7.5



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Jara DJIeKTPOHHbIE
KoanuyecTBo 4acoB
U3y4eHust uupposeie
o0Opa3oBaTeJLHbIE
ITo dakr P
pecypcsl.
IJIaHy Hcnonb3oBanue
uudposoro u
No aHAJIOT0BOI'0
- Tema ypoka o0opynoBaHusi
n/n Kontpouasbnbie | IIpakTuyeckue
Bcero UEHTpa
padoThI padoThI €CTECTBEHHO-
HAYYHOI U
TEXHOJIO0THYECKOM
HANpPaBJIEeHHOCTE
i «Touka pocra»
Brosornsa xak koMIIeKCHass HayKa | .
YK 1 0 0 http://www.sbio.info/
KaK 9acTh COBPEMEHHOTO OO0IIIeCTBa
JKuBrBIe cucTeMBI U HX CBOMCTBA 1 0 0 http://www.sbio.info/
VYpoBHEBas opraHu3aIius KUBBIX L
p p 1 0 0 http://www.sbio.info/
CUCTEM
http://www.sbio.info/
Hcropust OTKpBITUS U U3YYECHUS .
4 1 0 0 Ludposoii
kietku. Kinerounas teopus
MHKPOCKOIL.
MeTo bl MOJIEKYISAPHOM U KII€TOYHOM ..
YAp http://www.sbio.info/
6uonoruu. [Ipaktuyeckas padora .
. 1 0 0.5 [udposoii
«M3ydyeHne MeToI0B KIIETOYHOU
MHUKPOCKOIL.
O6uonoruu (xpomatorpadus,



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

anekrpodopes, muddepeHuanbHOe
uentpudyruposanue, [T1P)»

http://www.sbio.info/

Hudposas
naboparopust 1o

6 XHUMHUECKUI COCTAB KIETKHU 0 GHONOTHH (IaTUHK
BJIQXKHOCTH, JATUHUK
pH)

MuHepabHbIE BEMECTBA KIESTKH, UX L

7 p m 0 http://www.sbio.info/
Ouosioruueckas pojb
Opranndeckue BeIecTBa KISTKH —
oenku. Jlaboparopuas padora ..

8 patop p 0.5 http://www.sbio.info/
«O0bHapyxeHne 0eTKOB C IIOMOIIIBIO
KaueCTBEHHBIX PEAKITUI»
CBolicTBa, Knaccuukamus u KITHH .

9 uran ymxn 0 http://www.sbio.info/
OEJIKOB
Opragnyeckue BEIEeCTBa KIETKU — L

10 p Hl 0 http://www.sbio.info/
YTJIEBO/IBI
Opragnyeckue BEIeCcTBa KIETKU — L

11 p Hl 0 http://www.sbio.info/
JIAIA B
Hyxneunossie kucnotsl. JIHK u PHK.
Jlaboparopnas padora «McceinenoBanue ..

12 patop P a 0.5 http://www.sbio.info/
HYKJIEMHOBBIX KUCJIOT, BBIICJICHHBIX U3
KJIETOK Pa3JIMYHBbIX OPraHU3MOBY
CtpoeHue u ki ATD. e L.

13 P Pyni HApyr 0 http://www.sbio.info/
Hykneosuarpudocdars (HTD)
Cexsenuposanue /JJHK. MeTonasl L.

14 p A a 0 http://www.sbio.info/

TCHOMUKH, TPAHCKPUIITOMHKH,



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

MIPOTECOMUKHU

15 MeTo1bl CTPYKTYPHOH OHONIOTUH 0 http://www.sbio.info/
http://www.sbio.info/
Tunel knetok. [IpokapuoTnyeckas N

16 0 [Mudposoii

KJIIETKa
MHUKPOCKOTI.
CrpoeHue 3yKapuOTHUYECKOM KIIETKH. http://www.sbio.info/

17 [Ipaktuyeckas padora «M3yuenue 0.5 [udposoii
CBOMCTB KJIETOYHON MeMOpaHbI» MHKPOCKOIL.

18 [ToBepXHOCTHBIN anmapaT KI€TKH 0 http://www.sbio.info/
OnHOMEMOpPaHHBIC OPTaHOM Bl KIICTKH. .
HHaKaneciaﬂ a60TI; «U3 HGHI/IG . Ao shic.infor

19 P P i 0.5 [udposoii
JIBUKCHUS I[IUTOTUTa3MBI B

MHUKPOCKOTI.
PaCTHTEIBHBIX KIETKAX)
[TomyaBTOHOMHBIE OpTraHOUIBI KIETKU:
MUTOXOHIPUH, TUIACTUIBI. http://www.sbio.info/

20 JlabopaTtopHnas pabota «lccnenoBanue 0.5 [udposoit
IJ1a3MOJIM3a U JETIa3MOJIN3a B MHUKPOCKOTI.
PaCTUTEIBHBIX KIETKaX»

http://www.sbio.info/
21 HememOpaHHbBIEe OpraHOW/IbI KJIETKH 0 [udposoit
MHUKPOCKOTI.

22 Crpoenue u GyHKIUU sAapa 0 http://www.sbio.info/
CpaBHuUTENbHASA XapaKTEPUCTUKA .
KerTOK IYKapUOT JII)aGO 1ZlTo Hast http. Puvpue.sbio.Infor

23 YRapuot. PaTop 0.5 [udpoBsoit
pabota «/3ydueHue CTpoeHus KIETOK

MHUKPOCKOTI.
Pa3TUYHBIX OPraHU3MOBY
ACCUMWIALINS U TUCCUMIISAIINS — JIBE .
24 i A B A 0 http://www.sbio.info/

CTOPOHBI MeTaboau3ma. Turbel oOMeHa



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

BemecTB. JJaboparopHas pabota
«M3ydyeHne KaTaIuTUIECKOU
aKTUBHOCTH (pepMEHTOB (Ha IpHMeEpe
aMUJIa3bl WM KaTajaasbl)»

@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIETOYHOTO MeTaboJIm3Ma.
JlabopaTtopHnas pabora «3yuenue

25 0.5 http://www.sbio.info/
(hepMEeHTaTUBHOTO paCIIETICHUS
TEPOKCHU/IAa BOJOPOJIa B PACTUTEIHHBIX
Y KUBOTHBIX KJIETKAX»
Benku-akTuBaToOpHI ¥ OCIKU- o
26 P 0 http://www.sbio.info/
MHTUOUTOPBI
27 ABTOTpOGHBIN TUIT 0OOMEHA BELECTB http://www.sbio.info/
28 ®doTocuHTE3 http://www.sbio.info/
XemocuHTe3. JlaboparopHas padoTa
29 «CpaBHeHHe MpoIieccoB POTOCUHTE3A 0.5 http://www.sbio.info/
1 XEMOCHHTE3a»
AnHa’poOHbIe opraHu3Mbl. Buib
opoxenus. JlaboparopHas pabora .
30 P PATOPHALP 0 http://www.sbio.info/
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U
JIBIXQHUS
AspoOHBIEC OpraHnu3Mbl. DTaIlbl ..
31 P P 0 http://www.sbio.info/
SHEPreTHYECKOro ooMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa
32 npoToHoB. Cunte3 AT®: paboTa 0 http://www.sbio.info/
npoToHHOU AT®-cuHTa3bI
33 Peakuuu MatpuyHOro cUHTE3a http://www.sbio.info/
34 Tpanckpunuus — MaTpUYHBIM CUHTE3 http://www.sbio.info/



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

PHK

35 Tpaucnsus u e€ dTarnbl 0 http://www.sbio.info/
36 Konnposanne amuHokucior. Pois 0 http://www.sbio.info/
pubocom B OnocuHTE3€E OEnKa
37 Opranuzanus reHoMa y IpoKapuoT U 0 htt:/www.sbio.info/
9YKapHOT
M
38 OJICHYIIAPHBIC MEXAHHEMET 0 http://www.sbio.info/
HKCTIPECCHH TEHOB Y DYKapuOT
Bupycbl — BHEKIIETOUHBIE (DOPMBI
39 PKH3HH 1 OOIMIATHBIC IAPaSHTLI. 0.5 http://www.sbio.info/
[IpakTnueckas pabora «Co3nanue
MO/IEITH BUPYCa»
40 Bupycubie 3360J‘I€BaiII/IH YeNoBeKa, 0 htto://www.sbio.info
KUBOTHBIX, PACTCHHIA
41 HaHnoTexHoJIOTHY B OHOJIOTHH | 0 htto://www.sbio.info
MeIHUIINHE
http://www.sbio.info/
42 JKu3HEHHBIN MUK KICTKA 0 [udposoit
MUKPOCKOTI.
43 Martpuunsiii cuate3 JJTHK 0 http://www.sbio.info/
Xpomocowmsl. JlabopaTtopHas pabora http://www.sbio.info/
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5 [udposoit
MUKpOITperapaTaxy MUKPOCKOTI.
http://www.sbio.info/
45 Jlenenuie KIeTKH — MHTO3 0 [udposoii
MHUKPOCKOTI.
46 Tuns! knetok. Kapnokunes n 0.5 http://www.sbio.info/



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

uTokuHes. JlaboparopHas pabora
«HabmroneHue MuTO3a B KJIETKaxX
KOHYHKA KOpEIIIKa JyKa (Ha TOTOBBIX

[Mudpooii
MHUKPOCKOTI.

MUKpOIpernaparax)»
47 Perynsanus ;kM3HEHHOTO IUKJIA KIETOK http://www.sbio.info/
48 Opranusm Kak eIMHOE [1eJI0e 0 http://www.sbio.info/
Txanu pacrenuii. JlTaboparopHas http://wsbio.info/
49 . . 0.5 [Mudposoii
pabota «M3ydyeHue TKaHEH pacTeHHUI» MHKPOCKOTT.
TkaHU KUBOTHBIX U YEJIOBEKA. http://www.sbio.info/
50 JlaboparopHas padota «/3yueHune 0.5 [Mudposoii
TKaHEeH KUBOTHBIX)» MUKPOCKOTI.
Oprassl. CHcTEMBI OPraHOB.
51 JlabGopaTtopHnas pabora «3y4yeHue 0.5 http://www.sbio.info/
OpraHoB I[BETKOBOTO PACTECHUS
52 Ormopa Tena opraHu3MoB http://www.sbio.info/
53 JIBI>KEeHHE OpPraHu3MOB http://www.sbio.info/
54 [Iuranue opraHu3MoB http://www.sbio.info/
5 | e : T —
56 JlpIxaHue opraHu3MoB 0 http://www.sbio.info/
57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U 0 htto://www.sbio.infol
YenoBeKa
58 TpaHcnopt BemecTs y OpraHu3MoB 0 http://www.sbio.info/
59 KpoBeHocHas crctema mo3BOHOYHBIX 0 htto://www.sbio.info/
KUBOTHBIX U YeJIOBEKa
60 Brienenue y opraHusmMoB 0 http://www.sbio.info/
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61

3amura y opraHu3MoB

http://www.sbio.info/

62 NMMyHHas cucTema 4eioBeka http://www.sbio.info/
http://www.sbio.info/
Hudposas
63 PaznpaxkxuMocCTh ¥ peryisiust y 0 naboparopusi 1o
OpraHM3MOB OuoI0ruM (IaT4uK
BIIQYKHOCTH, JTATYHK
pH)
I'ymopanbHas peryanus u
64 SHJOKPUHHAS CUCTEMA KUBOTHBIX U 0 http://www.sbio.info/
YelroBeKa
65 ®dopMBbI Pa3MHOKEHHUS OPTAaHU3MOB http://www.sbio.info/
66 [TooBoE pa3MHOKECHHE http://www.sbio.info/
67 Meiio3 http://www.sbio.info/
I'ameTtorenes. ObpazoBaHue U
pa3BUTHE MOJIOBBIX KIIETOK.
68 JlaGopaTtopHnas pabora «3y4yeHue 0.5 http://www.sbio.info/
CTPOCHUS TIOJIOBBIX KJIIETOK Ha TOTOBBIX
MUKpOIIperapaTaxy
WNupuBuayansHOE pa3BUTHE .
69 AHBILY P 0 http://www.sbio.info/
OpPraHu3MOB — OHTOT'CHE3
3akiiajika OpraHoB M TKaHEH U3 .
70 Hka Op 0 http://www.sbio.info/
3apO/IBIIIEBBIX JTUCTKOB
PocT u pa3BuTHE KUBOTHBIX.
JlaboparopHas paboTa «BbisBieHHE .
71 patop p . 0.5 http://www.sbio.info/
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MTO3BOHOYHBIX KUBOTHBIX)
72 Pa3mHOkeHMe U pa3BUTHE PACTEHUM. 0.5 http://www.sbio.info/
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Jlaboparopnas pabota «CtpoeHue
OPraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHuin»

73

I/ICTOpI/Iﬂ CTAHOBJICHUA U Pa3BUTHUA
TCHCTUKHN KaK HAYKH

http://www.sbio.info/

74

OCHOBHBIE ITIOHSITUS X CUMBOJIBI
reHetuku. Jlabopatopnas pabora
«/po3oduna kak 0OBEKT
TEHCTUYCCKUX HCCH@HOB&HHﬁ))

0.5

http://www.sbio.info/

75

3aKOHOMEPHOCTH HACIETOBAHUS
Mpu3HaKoB. MOHOTHOpHTHOE
ckpenmuBanue. [IpakTudeckas padota
"U3yueHne pe3ynbTaToB
MOHOTHOPHUTHOTO CKPEIIUBAHUS Y
po30¢us"

0.5

http://www.sbio.info/

76

I[IuTomornueckre OCHOBBI
MOHOTHOPHTHOTO CKPEIIMBAHUS

http://www.sbio.info/

77

Ananusupyroliee cKpenuBaHue.
Henonnoe nomunupoBanue

http://www.sbio.info/

78

JluruGpuiHoe cKperBaHue.
[IpakTuueckas pabora «3ydyenue
Pe3yNbTaTOB AUTHOPUIHOTO
CKPEIUBAHUS Y IPO30(DUITBD»

0.5

http://www.sbio.info/

79

LuTonornyeckue 0CHOBEI
JUTUOPUTHOTO CKPEUTUBAHUS

http://www.sbio.info/

80

CHCHHGHHOC HacCJICJOBAHUC ITPU3HAKOB

http://www.sbio.info/

81

XpOMO COMHas TCOpHUA
HaCJICACTBECHHOCTHU

http://www.sbio.info/
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82

T'eneTuka momna

http://www.sbio.info/

83

I'enoTun Kak LEI0CTHAS CUCTEMa

http://www.sbio.info/

84

I'eneTn4ecKuii KOHTPOJIb PAa3BUTHUSA
pacTeHui, )KUBOTHBIX U YEJIOBEKA

http://www.sbio.info/

85

HN3MeHYnBOCTD MpU3HAKOB. Bribl
U3MEHYNBOCTH

http://www.sbio.info/

86

MoaudukanroHHass ”3MEHUYNBOCTh

http://www.sbio.info/

87

BaprannonHslli psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas pabota
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PHUKAITIOHHON U3MEHYUBOCTH.
[TocTpoeHne BapualMOHHOTO psia U
BAPHUALIMOHHON KPUBOI»

0.5

http://www.sbio.info/

88

I'enoTnmnuyeckass U3MEHUNBOCTb.
KoMmOuHaTuBHasT H3MEHYUBOCTE

http://www.sbio.info/

89

MyranuoHHast U3MEHUYUBOCTb.
[IpakTuueckas pabota «MyTaruu y
po30¢ bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

http://www.sbio.info/

90

3aKOHOM€pHOCTI/I MYTAlITHOHHOI'O
Iponecca. ONHUreHeTUKa U
SIIUTCHOMHKA

http://www.sbio.info/

91

I'enetuka yenoseka. [IpakTuueckas
pabota «CocTaBieHHe U aHAIN3
POIOCIOBHOM»

0.5

http://www.sbio.info/

92

Metoasl MeAUITMHCKOM I'eHETUKH

http://www.sbio.info/

93

3HadeHUE MEIUIIMHCKOM T€HETUKU B

http://www.sbio.info/
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npeaAOTBpAlICHUHN U JICHCHHUU
reHEeTHYECKUX 3a00JIeBaHUI YeI0BEKa

OCHOBHBIE ITIOHSITUI CCJICKILINU.
JlaboparopHas padota «/3yueHue

94 . 1 0.5 http://www.sbio.info/
COPTOB KYJIbTYPHBIX PACTCHHIA U TTOPOJT
JOMAIITHUX KUBOTHBIX)»
MeTo1bl cENeKIIMOHHON paboTHI.

95 JlabopaTtopHnas pabota «3yuenue 1 0.5 http://www.sbio.info/
METO/IOB CEJIEKI[UU PACTCHUID
JIOCTHKEHMS CeJIEKIIMU PACTEHHI U

96 XKUBOTHBIX. [IpakTiueckas pabora 1 0 http://www.sbio.info/
«IIprBUBKa pacTeHHI»
CoxpaHeHue, u3ydyeHue u

97 HCII0JIb30BAHNE T€HETUYECKUX 1 0 http://www.sbio.info/
pecypcos
buoTtexHonorus kak Hayka v OTpacib

98 npou3BoicTBa. [IpakTnueckas pabora 1 0.5 http://www.sbio.info/
«3yueHne 00bEKTOB OMOTEXHOJIOTHUIY
O

99 CHOBHDIC Hal'ipaBJ'IeHI/I}I 1 0 http://www.sbio.info/
CUHTETHYECKOI Onosioruu

100 XPpOMOCOMHasI ¥ T€HHAs HH)KEHEPUS 1 http://www.sbio.info/

101 Menuuuackrue OMOTEXHOJIOTUA 1 http://www.sbio.info/
P i I

102 SSCPBHBIM YPOK. HIOBTOPEHIS, . 1 0 http://www.sbio.info/
00001eHre, cUCTEMaTH3aIUs 3HAHUN

BIIEE KOJIMYECTBO YACOB II
OBbII{ O CTBO YACOB I1O0 102 135

I[TPOTPAMME
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11 KVIACC

Jara DJIeKTPOHHBbIE
KonunuectBo yacos U3y4eHust uupposeie
o0pa3oBaTejibHbIE
pecypchl.
ITo PakT HUcnonb3oBanue
1any uudposoro u
aHAJIOTOBOT'0
Ne
Tema ypoka o0opynoBaHusi
n/n eHTpa
Kontpouasbnbie | IIpakTuyeckue LEHTP
Bceero €CTeCTBEHHO-
padoThbI padoThI .
HAYYHOI U
TeXHOJIOTHYECKOM
HANPaBJIEHHOCTE
i «Touka pocra».
OpouroronHast reopust Y. JlappuHa 1 0 0 http://www.sbio.info
BIDKYIIUE CHUJIbI BOJIIOIUHU BUIOB 10 .
Apinicyin B A 1 0 0 http://www.sbio.info
Y. lapBuny
Bbopnba 3a cymecTBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 1 0 0 http://www.sbio.info
oTOOD
DOopMUPOBAHUE CUHTETUYECKOUN .
PP 1 0 0 http://www.sbio.info
TEOPUHU IBOJIIOLIUU
DTanbl 3BOJIIOLMOHHOTO MpoLecca: L
B pon 1 0 0 http://www.sbio.info
MHKPO3BOJIIOLIMS U MAKPOIBOIIOLUS
[Honynauus — snemMmeHTapHast .
Y P 1 0 0 http://www.sbio.info
€AMHUIA BOJIIOIIUU
3aKOH T€HeTHYECKOro paBHOBecHus JIk. 1 0 0.5 http://www.sbio.info
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Xapnu, B. BaiinGepra. Jlaboparopuas
paboTa «BrIsiBJIeHHE U3MEHUYUBOCTH Y
0co0ei OHOTO BHIA»

8 DnemMeHTapHbIe (PAKTOPHI IBOJIIOUN 0 http://www.sbio.info
OddexT ocHoBatend. DpdeKT o

9 b b 0 http://www.sbio.info
OYTBUIOYHOTO TOPJIBIIIIKA
Murpatuu. M30a51UH TOYJISIIHIA: .

10 P % 0 http://www.sbio.info
reorpaduueckasi, OnoJorunyecKas
EcrectBennslit oTO0p — .

11 . P 0 http://www.sbio.info
HaIPABJISIOMIHANA (DaKTOP IBOJTFOIIHH

12 [TomoBoit oT60p 0 http://www.sbio.info

http://www.sbio.info

[Ipucrnoco6aeHHOCTh OPraHU3MOB KaK [Tudpposas
pe3yabTaT MUKPOIBOJIIOIHH. nmabopaTopHst 1Mo

13 JlabopaTtopHnas pabora «3y4yeHue 0.5 Oromnorny (raTIHK
apoMoph030B U UANOAIATITAIIAN Y BJIYKHOCTH, TaTYUK
pacTeHUH U KUBOTHBIX» pH, marank

OCBEIIEHHOCTH)

Hpumeps! nipucrnocoOneHui y http://www.sbio.info
Opranu3MoB: Mop(doiornieckue, udposas
¢busnosornyeckue, ONOXMMUYECCKHE, nabopaTopwst 1o

14 noBeneH4Yeckue. JlabopaTtopHas 0.5 Orosornu (ZaT4uK
pabota «IIpucnocobneHus BJIQXKHOCTH, JAaTIHK
OPraHU3MOB U UX OTHOCUTEIIbHAS pH, naruuk
11€JIeCO00Pa3HOCTh OCBEILIEHHOCTH)
Bun, ero xputepun u CTpyKTypa.

15 JlaGopatopHas pabota «CpaBHeHUE 0.5 http://www.sbio.info

BHUJIOB I10 MOp(bOJIOFI/I‘-IeCKOMy
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KPUTEPHIO»

16 Crpykrypa Bujaa http://www.sbio.info
Bunoo0OpasoBanue Kak pe3yibTar L
17 FO00P pesy http://www.sbio.info
MHUKPOIBOJIOIIUN
CBs3b MUKPOIBOIIOLIAN U ..
18 P H http://www.sbio.info
SITUIEMHAOIOTHH
Makpo3BoitoLHs.
19 ITaneoHTONOTrMYECKHE METOIEI http://www.sbio.info
W3YYCHHUS IBOJTFOIUH
buoreorpaduueckie MeTo I ..
20 pad a http://www.sbio.info
W3YYCHHUS SBOJTFOIUH
OMOpHOJIOrUYecKue U CPABHUTEIBHO-
21 MOP(HOIOTHIECKUE METO/IbI U3YUCHUS http://www.sbio.info
3BOJIIOIIUA
MonexkynsapHO-TeHETHUECKHE,
22 OMOXMMHUYECKHE U MATEMATUYECKHUE http://www.sbio.info
METO/IbI U3yUEHUS IBOJIOLUH
23 OO61re 3aKOHOMEPHOCTH YBOJTIOLUH http://www.sbio.info
AnanTuBHasg paguanus. L
24 a paan http://www.sbhio.info
HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOIIMH
Hayunble rumoTe3sl IPOUCXOKACHUS L
25 yi p a http://www.sbio.info
JKA3HM Ha 3emiie
OHAyYHBIE [IPEACTABICHUS O L
26 Homay el http://www.sbhio.info
3apOKJICHUH KU3HU
OCHOBHBIE dTAIbl HEOPTAHUYECKON L
27 p http://www.sbhio.info
DBOJIIOLIUU
28 ['unoTesbl 3apoKaeHUs KUZHU http://www.sbio.info
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Hcropus 3emin u MeToapl €€
uszyuenus. JlaboparopHas padbora

29 0.5 http://www.sbio.info
«M3y4ueHne 1 ONUCaHKNE NCKOMTAEMBIX
OCTaTKOB JPEBHHUX OPTaHU3MOB)»
HauanrnHbie Tanbl OpraHnyecKoi .

30 p 0 http://www.sbio.info
SBOJIIOIIUHA

31 DBOJTIOIHS DYKAPUOT 0 http://www.sbio.info
OCHOBHBIE 3TaIlbl DBOJIOAH

acTUTEILHOTrO Mupa. [IpakTuyeckas ..

32 p P P N 0.5 http://www.sbio.info
pabota «3ydeHune ocoOeHHOCTEH
CTPOCHHS PAaCTEHUM PA3HBIX OTIECIOB)
OCHOBHBIE dTaNbl PBOJIIOIUHA ..

33 0 http://www.sbio.info
YKUBOTHOTO MHUPa
DBOJIONMS )KUBOTHBIX. [IpakTrueckast

34 pabota «/3yyeHune ocoOeHHOCTEH 0.5 http://www.sbio.info
CTPOCHHMS TIO3BOHOYHBIX JKHBOTHBIX)»
Pa3BuTtHe )xu3HU Ha 3eMIIe II0 dpaM U ..

35 p 0 http://www.sbhio.info
nepuoaam
MaccoBble BEIMUPAHUS — L

36 p 0 http://www.sbhio.info
AKOJIOTUYECKHE KPU3UCHI TIPOIILIOTO
CoBpeMEHHBIN YKOJIOTUYECKUI ..

37 p 0 http://www.sbio.info
KpH3HC, €r0 0COOEHHOCTH
CoBpeMeHHas cucTeMa OPraHu4ecKoro L

38 p p 0 http://www.sbhio.info
MPOIILJIOTO
OCHOBHBIE CUCTEMATHUYECKUE TPYIIIIEI o

39 pynt 0 http://www.sbio.info
OpraHU3MOB

40 AHTpOIIOJIOTHSI — HayKa O 4EJIOBEKE 0 http://www.sbio.info
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Pa3BuTue npenacraBieHuii o

41 0 http://www.sbio.info
MIPOUCXOKICHUH YEJIOBEKA
MecTto uenoBeka B CUCTEME
opranuveckoro mupa. Jlaboparopnas
42 pabora «M3y4uenne ocodbeHHOCTEH 0.5 http://www.sbio.info
CTPOCHHS CKEJIeTa YeJIOBeKa,
CBSI3AHHBIX C TIPSIMOXOXKICHUEM))
43 JIBMOKyIIHE CHJIBI aHTPOTIOTeHE3a 0 http://www.sbio.info
CooTHolleHne OMOJIOTHYECKUX U
44 COIMATBHBIX ()aKTOPOB B 0 http://www.sbio.info
aHTPOTIOTEHE3e
45 OcHOBHBIE CTaJMHN AHTPOTIOTEHE3a http://www.sbio.info
46 [TaneoreneTrnka 1 MajIeOreHOMHUKA http://www.sbio.info
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa http://www.sbio.info
http://www.sbio.info
Yenoseueckue packl. [Ipaktuyeckas Hugposas
48 pabota «/3ydeHne 3KOJIOTHIECKUX 0.5 Jéa60paT0pHﬂ 1o
5 MOJIOTUH (JIaTYUK
aJlanTalui 4eJI0BeKa BIAXHOCTH, JATUHK
pH)
49 MeXIMCIUTUTMHAPHBIC METOIbI 0 http:/ . sbio.info
AHTPOTIOJIOTUHU
50 3apoxKIEHUE U Pa3BUTUE IKOJIOTHUU 0 http://www.sbio.info
http://www.sbio.info
Mertoab! 3konoruu. JlabopatopHas Hudposas
51 paboTa «M3yueHue MeTo10B 0.5 nabopatopus 1o

AKOJIOTHYECKUX MCCIIEJOBAHMUI

Oouooruu (IaTIuK
BJIQKHOCTH, JTATUUK

pH)
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3HadeHne YKOJIOTMYECKUX 3HAHUN I

http://www.sbio.info

[udposas
naboparopust 1o

52 YeJIoBeKa 0 Oouosorun (IaTYUK
BIIQYKHOCTH, JTaTYHK
pH)
http://www.sbio.info
Hudposas

53 Okonorndeckue GaKTopsl 0 %?g;%i?ﬁ?;;zHK
BJIQYKHOCTH, JTATIHK
pH)

Abuotuueckue paktopsl. CBET Kak hitp://wwiw.sbi. info
9KOJIOTHYECKUN (hakTop. Hudposaz
nmabopaTopusi TIo
54 JlabopaTtopHas pabota «BrisiBIeHHe 0.5 GHoorHH (IATUHK
MPUCTIOCOOJICHUH OPraHU3MOB K BITAKHOCTH, JATIHK
BIIUSIHUIO CBETa» pH)
Ab1oTHIECKHE (PAKTOPBI. http://www.sbio.info
TemnepaTypa Kak KOJOTHYECKUI Iudposas

55 (daktop. JlabopaTtopHas padbora 0.5 naboparopusi 1o
«BrpIsiBIEHUE TTPUCTIOCOOICHU ' Orosornu (ZaT4uK
OPraHU3MOB K BIIHSITHUIO BJIaXXHOCTH, JaTIHUK
TEeMIEPaTypb» pH)
AbuoTtndeckue (akTopsl. BiaxxHOCT
KaK 9KOJIOTUYECKHI QaKkTop.

56 JlaGoparopHas paboTa 0.5 http://www.sbio.info
«AHaTOMUYECKHE 0COOEHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHUS»

57 Cpenbl oOuTaHUS OPTaHU3MOB 0 http://www.sbio.info
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[udposas
nabopaTopHst 1Mo

Oouosorun (IaTYUK
BIIQYKHOCTH, TaTYHK

pH)

58 buonoruveckre puTMbl http://www.sbio.info
59 Kuznennsie GopMbI OpraHU3MOB http://www.sbio.info
60 buotnueckue dakTopsl http://www.sbio.info
3HayeHNe OMOTUYECKUX
61 B3aUMOJICHCTBUHN TSI CYIIECTBOBAHUS 0 http://www.sbhio.info
OpraHU3MOB B cpejie 00UTaHus
62 OKOJIOTUYECKHE XapaKTEPUCTUKH 0 http://www.sbio.info
TTOTTYJISITTIH
OcHOBHBIE TIOKa3aTeNIN MOMYJISIINN:
63 YUCJICHHOCTb, INIOTHOCTh, BO3PACTHAS 0 http://www.sbio.info
U TI0JIOBAsi CTPYKTYpa
OcHoBHBIE TIOKa3aTeNU MOMYJIALHUN:
64 POKIaEMOCTb, TPUPOCT, TEMI POCTAa, 0 http://www.sbio.info
CMEPTHOCTb, MUT'PALIUU
65 DKOJIOTUYECKas CTPYKTYpa MOMYJISIUN http://www.sbio.info
66 JluHaMuKa NOMyJSIUYU U €€ perysuus http://www.sbio.info
67 KpuBsie pocta uncieHHocTu 0 htto:/Jwww.sbio.info
nonyisituy. KpuBbie BBKUBAHUS
DKoJoruveckasi HUIa BUA.
68 Jlabopatopriaz pabora 0.5 http://www.sbio.info

«IIpucnocobneHust ceMsiH pacTeHuU K
pacceneHuIo»
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69 Bun xak cucrema momynasiui 0 http://www.sbio.info

70 3aKOHOprHOCTH HOBCACHILL 1 0 http://www.sbio.info
MUTPALAN )KHBOTHBIX

71 Coobmectso opranu3sMoB — 0 http://www.shio.info
OMoLIEHO3

72 DKoCHCTeMa KaK OTKpPBITasi CUCTEMA 0 http://www.sbio.info

73 KpyrosopoT Betiiects i MoTok 0 http://www.sbio.info
SHEPTUU B IKOCHCTEME

74 OcHOBHBIE TTOKA3aTeNN IKOCHUCTEMBI http://www.sbio.info

75 DKOJOTUYECKUE MUPAMUJIBI http://www.sbio.info

76 N3menenus cooO1ecTB — CyKIeCCUH http://www.sbhio.info
[IpupoHbIE S5KOCUCTEMBI.

7 DKOCHUCTEMBI 03€p U PEK. DKOCUCTEMBI 0 http://www.sbio.info
MOpE U OKEaHOB
[IpupoHbIE SKOCUCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB, CTETICH, 0 http://www.sbio.info
MyCTbIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 0 http://www.sbio.info
Ypboskocucremsl. [TpakTuueckas

80 pabota «/3ydyeHue u onucaHue 0.5 http://www.sbio.info
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICUCTBUI 0 http://www.sbhio.info
OpPraHU3MOB B DKOCHUCTEMAX
MexaHu3Mbl BO3EHCTBUSA

82 3arpsI3HEHUH pa3HbIX TUIIOB HA 0 http://www.sbio.info

CY60pFaHI/I3MCHHOM, OpPraHn3MCEHHOM,
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MOIYJIALIMOHHOM U 9KOCUCTEMHOM
YPOBHSIX

83

Bbuocdepa — obmennanerapHas
obosnouka 3emin

http://www.sbio.info

84

VYuenne B. U. Bepnaackoro o
ouocdepe

http://www.sbio.info

85

3aKOHOMEPHOCTH CYILIECTBOBAHUS
ouochepsl

http://www.sbio.info

86

KpyrosopoTs! BemecTs u
OMOTEOXMMHYECKUE ITUKITBI

http://www.sbio.info

87

3oHanpHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIn

http://www.sbio.info

88

YcroitunBoCcTh OMOChHEpHI

http://www.sbio.info

89

OKOJIOTHYECKHE KPHU3UCBI U UX
IIPHUYHHBI

http://www.sbio.info

90

Bo3sneiicTBue uenoBeka Ha 6nochepy

http://www.sbio.info

91

AHTpOIIOr€HHOE BO3/ICHCTBUE HA
pPaCTUTENIbHBIN U KUBOTHBIA MU

http://www.sbio.info

92

Oxpana npuposi

http://www.sbio.info

93

OCHOBHBIC IIPpUHOUIIBI YCTOﬁQHBOFO
Pa3BUTHUSA YCIOBCUCCTBA U IIPUPOIbL

http://www.sbio.info

94

ParroHaabHOE PUPOIOTIOIH30BAHIE
U COXpaHEeHHE OHOJIOTUIECKOTO
paszHooOpa3us 3eMiu

http://www.sbio.info

95

O060011IEHNE IO TEME
«MUKPOIBOJTIOIHS ¥ €€ pe3yIbTaThD»

http://www.sbio.info

96

O00011IEHNE IO TEME

http://www.sbio.info
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«Maxkpo3BOJIIOLUSA U €€ pe3ybTaTbD)

O000111EHHE TT0 TEME

97 «[IpoucxoxeHne 1 pa3BUTHE KU3HU 1 0 http://www.sbio.info
Ha 3emiie»
O06o06mIeHne Mo Teme
98 «[IpoucxoxIeHNE YeIoBeKa — 1 0 http://www.sbio.info
AHTPOTIOTEHE3)
O6o01eHue 1Mo Teme «IKOJIOTHUs —
99 HayKa O B3aMMOOTHOIICHHSIX 1 0 http://www.sbio.info
OpPTaHU3MOB»
http://www.sbio.info
Hudposas
100 O6006menue mo Teme «OpraHu3Mbl U 1 0 nmabopaTopust TIo
cpena oOuTaHUs» Oromnorny (raTIHK
BJIQKHOCTH, TATYUK
pH)
101 Obobuterne rio Telee «xonoris 1 0 http://www.sbio.info
BHJIOB U TIOMTYJISIIIAI
006006 b -
102 obuerne o reme «brocpepa 1 0 http://www.sbio.info
ryio0abHast IKOCUCTEMa))
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI:

MarepuajibHO-TeXHMYECKasi 0a3a:

No
/11

N’ N S

1.[Mupposas naboparopus:

1)
2)

mwianmret (I1K).

JlaT4yuK TEMIIEPATYypPhI

UCCIIEAYEMOU CPEIBL.

3)
4)
5)
6)
7)

JlaTuyuK BIIAKHOCTH.

JIaT4unK OCBELIEHHOCTH.

JlaTuuk TemmepaTypbl OKPYXKAIOLIEH CPe/Ibl.
JHatuuk pH.

Mukpockon (1udposast nyma).

2.JlaTunku UGPOBBIX JaO0paATOPHIl IO OUOIOTUH, IKOJIOTUU U (HU3UOJIOTHH

buonorus DKkoorus dusnonorus
Brnaxxnoctu Bo3ayxa Bnaxnoctu Bo3ayxa OcBeléHHOCTH
OcBeménHoctu OcBeméHHocTH pH
pH pH
Temnepatypsl TemnepaTypsl
OKpYXKaroUIen Cpeibl OKPYXKarUIEN Cpeibl

OnTUuYecKou MIOTHOCTH
525 HM (KOJIOpUMETD)

JlaTunk TeMnepaTypsl
HCCIIEYEMOU CpeJIbl
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