MMHHCTEPCTBO MPOCBENIEHUSI POCCANCKOW ®EIEPALIMHA
Munncreperso o6pasoBanust u Haykn Pecny6unkn Taraperan
Vnpasienue o6pasoBanus Mcenoaxoma Kykmopcekoro MyHHIHIIAILHOIO paiiona
MBOY «Omropma - FOMbHHCKAas CpeHsis K012

ATENbHG
o0 €
OAnAnbHO :y,

oW
o

PACCMOTPEHO COI'JTACOBAHO
Ha 3ace/laHAH METOMYECKOTO
00BbeJMHEeHHS yUHTenel 3amecTHTEIb JUPEKTOPT
€CTECTBEHHO-MAaTEMaTH4ECKOro mKosel 1o YP:
KA QMO M. Pomasa§
PykopoauTtesns MO:

/2" T.11. Bacunsesa IIporokon Nel
[MTporokon Nel ot «28» asrycra 2023 r.

ot «25» aBrycra 2023 r.

PABOYASI ITIPOT'PAMMA
(TD 1040658)

yue6Horo npeamera «buonorus. Yriyb/ieHHbliii ypoBeHb

qst o6ywaroruxces 10 — 11 knaccos

¢. Omropma FOmbs, 2023



IHHOACHUTEJBHAA 3AIINCKA

[IporpamMma mo yueOHOMY npeamery "buonorus" (manee - OMONIOTHS) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHus pazpaboTraHa Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«006 obpazoBanuu B Poccuiickoii @enepanuny, ®PI'OC COO, Konuenmuu npenoiaBaHus yaeOHOTo
npenMera «bronorus» u OCHOBHBIX MOJOXKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebublii npenmer «buonorus» yriayonéaHoro yposus usydenus (10—11 kmaccer) siBusercst
OJIHUM U3 KOMIIOHEHTOB IpeAMeTHOIl oOmactu «EcrecTBeHHO-Hay4Hble HpeaMeThl». CoriacHo
nonoxeaussM GI'OC COO npodunbHbIe yueOHbIE TPEIMETHI, U3y4aeMble Ha YTIyO0JIEHHOM ypOBHE,
SBISIFOTCS criocoOooM nuddepeHmanuy 00ydeHuss Ha YpOBHE CPEIHEro oOIero oOpa3oBaHUs H
MpU3BaHbl 00ECHIEUYNTh MPEEMCTBEHHOCTh MEXKIAY OCHOBHBIM OOIIMM, CPEIHUM OOLIMM, CPEIHHM
npodeccuoHabHBIM M BBICHIMM 00pazoBaHueM. B To ke BpeMs KaxIbli M3 3TUX Y4E€OHBIX
NPEIMETOB JIOJDKEH OBITh OpPUEHTUPOBAH Ha MPHOPUTETHOE peIIeHHEe O00pa30oBaTeIbHbIX,
BOCIHUTATEIbHBIX M Pa3BUBAIOUIMX 3alad, CBS3aHHBIX C NpodopueHTalreil oOydaroumxcs u
CTUMYJIUPOBAaHHEM MHTEpeca K KOHKPETHON 00JIacTH HAyYHOT'O 3HAHUS, CBS3aHHOTO C OMOJIOTHEH,
MEIUIIMHOMN, SKOJIOTUEH, ICUXOJIOTHEH, CIIOPTOM UM BOCHHBIM JIETIOM.

[Iporpamma mo yueOHOMY mpeamery "buonorus" ma€r mpencraBieHHE O IETH M 3a1a4ax
u3ydyeHus ydyeOHoro mpeamera «buonorus» Ha yriyOIEHHOM ypOBHE, ONpenenseT o0s3aTeabHoe
(MHBapuUaHTHOE) IMPEIAMETHOE COJEpXKaHUE, €ro CTPYKTypUpOBaHUE IO pas3ieiaM U TeMmaw,
pacmpezieNieHue 1o KiaccaM, peKOMEHAYET MOCIeI0BaTeIbHOCTh U3YYEHHS y4eOHOro MaTepuania ¢
y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO MpoIiecca, BO3PACTHBIX
0CcoOeHHOCTEH o0yJaromuxcs. B mporpamme no 6M0JI0TUHN peann30BaH NPUHIUI IPEEMCTBEHHOCTH
C U3y4YeHHEM OMOJOTMM Ha YpPOBHE OCHOBHOTO o0Omiero oOpaszoBaHus, Onarojgaps demy
MIPOCMATPUBAETCA HAIPABJICHHOCTh Ha TMOCJIEAYyIOllee pa3BUTHE OHOJOTUYECKUX 3HAHHIM,
OPUEHTUPOBAHHBIX HAa ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHMPOBO33PEHMSI, IKOJIOIMUECKOI0
MBIIUJICHUS], TPEJICTABICHHU O 3I0POBOM 00pa3e >KW3HM, HAa BOCIUTaHHE OEPEKHOTO OTHOIICHUS K
OKpY’Karolel MmpupoaHor cpeae. B mporpamme mo OuONIOTHHM TakXe IMOKa3aHbl BO3MOXHOCTH
yuebHoro mpeamera «buonorus» B peanmuzanuu tpedboanuii ®I'OC COO k miIaHUpyeMbIM
JUYHOCTHBIM, METAlpeAMETHBIM M IPEIMETHBIM pe3yjibTaTaM oOydeHUs W B (HOPMHPOBAHUU
OCHOBHBIX BHJOB Y4e€OHO-TIO3HABAaTEIILHOW JEATEIBHOCTH OOYYaIOLIMXCA IO  OCBOEHUIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHMs Ha YPOBHE CpEIHEro 001Iero oopa3oBaHus.

VYuebublii nmpeamer «buosiorus» Ha ypoBHE CpeAHEro oouero oOpa3oBaHUS 3aBepllaeT
Ouosoruuyeckoe oOpa3oBaHHME B IIKOJIE U OPUEHTUPOBAH Ha pacUIMpeHUe M YriyOJeHue 3HaHUI
o0yyaromuxcs o )KMBOI MPHUPOJE, OCHOBAX MOJIEKYJIIPHON M KJIETOUYHOW OMOJIOTUH, SMOPHOIOTUU
1 OMOJIOTHH Pa3BUTHUS, TEHETUKHU, CEJIEKIIMU, OMOTEXHOJIOIMH, IBOJIFOIIMOHHOTO YUEHUS U 3KOJIOTUH.

N3yuenune ydyeOHOro npenmera «buonorus» Ha yriayOJeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOATOTOBKY OOYyYaroUMxcs K MOCIEAYIOIEMY MOIYyYEHHIO0 OMOJI0rn4eckoro o0pa3oBaHus B By3ax
U OpraHu3alusX CpexHero mnpodeccuoHanbHOro obpazoBaHus. OCHOBY €ro cojep)KaHus
COCTaBJISIET CHCTEMa OMOJOTMYECKUX 3HAHWW, MOJIYYEHHBIX IPU H3YYEHHUH OO0Yy4aroIIMMUCS
COOTBETCTBYIOLINX CHCTEMATUYECKUX pa3/eloB OHOJOTMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBanus, B 10—11 kimaccax 3Tu 3HaHMS MOJIy4aroT pa3BuTHE. Tak, pacHIMpeHbl U yriayOJIeHbI
OMOJIOTNYECKHE 3HAHUSI O PACTEHUSX, )KUBOTHBIX, Tpr0ax, 6aKTepHsX, OpraHu3Me YeJI0BeKa, O0IInX
3aKOHOMEPHOCTSIX KU3HH, JOTOJHUTEIBHO BKIIOYEHBI OMOJIOIMYECKHUE CBEACHUS MPHUKIAJHOTO U
IIOMCKOBOTO XapaKTepa, KOTOpPbIE MOXHO HCIOJb30BaTh KaK OPHEHTUPBI AJI1 IOCIEAYIOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpalus OMOJIOrMYeCKUX 3HaHUN C COOTBETCTBYIOLUIUMU
3HAHUSIMH, TOJYYCHHBIMH OOYyYarOIMMHUCS TpH H3yYeHUU GU3MKU, XUMHM, Teorpapuu u
MaTEMaTHKH.

CrpykTypa mnporpamMmbsl 1o yueOHOMY mpeamery "buomorua" oTpaxaer CHUCTEMHO-
YPOBHEBBII W SBOJNIONHOHHBIM TOAXOABl K H3yd4eHHIO Ouosjoruu. CorjacHO MM, H3y4aroTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTE€PHbIE JJIS >KUBBIX CHUCTEM pPa3HOI'O YpPOBHs OpraHHU3allMy,
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HBOJIIOIUHM OPTaHUYECKOTO MUpa Ha 3emJjie, COXpaHEHHUsS OMOJIOTMYECKOTO pa3HOOOpa3us IIaHETHI.
Tak, B 10 kimacce mM3y4aroTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHON OHOJIOTHH, YMOPHUOJIOTHUU U
OMOJIOTUU DPAa3BUTHSA, TCHETUKUM W CEJIEKIWH, OMOTEXHOJOTMM M CHHTETHYECKOH OHOoiorum,
aKTyallu3UpYyIOTCSd 3HaHUs oOyyaroumxcs 1o OOTaHHMKE, 300JI0TMH, aHATOMHUHU, (PHU3UOIOTUU
yenoBeka. B 11 kiacce M3y4aroTcsi 3BOJIIOLMOHHOE YYEHHE, OCHOBBI JKOJIOTUM U YYEHHE O
ouocdepe.

VYuebublii mnpenmer «buomorus» mTpu3BaH 00€CHEUUTh OCBOCHHE OOYYArOIIUMUCS
OMOJIOTMYECKUX TEOPUH U 3aKOHOB, UJEH, MPUHIIMIIOB U MPaBUIL, JIeXKAIIUX B OCHOBE COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KApTHHBI MHpA, 3HAHUH O CTPOEHHHM, MHOTO000pasMM M OCOOCHHOCTSAX
KJIETKHA, OpraHu3Ma, TMONyJsluu, OHOLEH03a, OHKOCHUCTEMbI, O BbIJAIOIIUXCSI HAyYHBIX
JOCTIDKEHUSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH, MPUKIIAJHBIX aCIEKTaxX OMOJIOTHMYECKUX
3HaHud. Jlg pa3BUTHS W TOAJEp)KaHUS HHTepeca OOydalolmuxcsi K OHOJOTMH Hapsaly co
3HAYUTEIBHBIM O00BEMOM TEOPETHYECKOTO0 MarepHaja B COJEP)KAaHHHM MPOTPaMMbl 1O OHOIOTUU
MPEyCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAHOBJCHHMS M Pa3BUTHS TOH WIM HHOW 00JacTH
OMOJIOTMHM, BKJIAJOM OTEYECTBEHHBIX U 3apyOECKHBIX YYEHBIX B pEUICHHE BaKHEHIIHNX
OMOJIOTrMYECKHUX U SKOJOTHYECKUX IPOOIIeM.

Lenp m3ydyenuss ydueOHOrO mnpenmera «buomorus» Ha yriayONEHHOM YPOBHE — OBIIAJICHHE
00y4aroIUMUCS 3HAHUSIMHA O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3alliu KUBBIX CUCTEM Pa3HOTO
paHra W TpPUOOpPETeHHWE YMEHHMH WCIONB30BaTh OSTH 3HAHMA B (OPMHPOBAHWU HMHTEpeca K
onpenenéHHol o0macTu NpodecCUOHANIBHON JesTeNbHOCTH, CBSI3aHHOW C OHWOJOTHEH, WM K
BBIOOpY yUEOHOTO 3aBe/IeHUS IS TPOAOIDKEHHUS OHOIOTUIECKOT0 00pa30BaHMUS.

JlocTuxkeHne 1enu u3ydeHus yueOHoro mpeamera «buonorus» Ha yriyOlEHHOM YpOBHE
o0ecrieYnBaeTCs pelIeHUEM CIeTYIONUX 3a1au:

OCBOEHHUE O0YYaIOUIMMHUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTHYECKHX
TEOpHSX, KOHLENIMAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TPaBUIIaX, COCTABIISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYyYHYIO KapTHUHY MUPA; O CTPOCHUH, MHOT000pa3uu U 0COOEHHOCTAX
OWoJOrMYecKnx cucrteM (KJIETKa, OpraHwW3M, NOMYJSIHs, BHUA, OWOTEOIeHO3, Ouocdepa); o
BBIIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE 00YYaIOLINXCSl C METOJaMH TTO3HAHUS )KUBOM MPHPOJIBI: UCCIIET0BATEIHCKIMH
METOAaMU OHMOJIOTMYECKHX HayK (MOJEKYJISIpHOM M KIETOYHOH OuoJoruu, >MOpPHOJIOTHH U
OMOJIOTUU DPAa3BUTHSA, TCHETUKM W CEJEKINH, OMOTEXHOJOTMH W CHHTETHYECKOW OHMOJIoruy,
MAJIEOHTOJIOTUHM,  JKOJIOTUM); METOJaMHM  CaMOCTOATENBHOTO  IPOBEACHHUS  OMOJIOIMYECKHX
uccieoBaHuil B jabopatopud W B Tpupoae (HAOMIO/IeHHE, HW3MEpPEHHE, OSKCIEPUMEHT,
MO/JIEJINPOBAHUE);

OBJIQJICHUE OOYYAIOIIMMUCS YMEHHSMH: CaMOCTOSTEIbHO HAXOAWTh, AHAIM3UPOBATH H
UCMOJb30BaTh OMOJOTMYECKYI0 MH(OPMAIUIO; MOJIb30BAaThCSI OMOJIOTMYECKON TepMUHOJOTHEN U
CHMBOJIMKOH; YCTAaHABIIUBATH CBSI3b MEKIY Pa3BUTHEM OMOJIOTUHU M COIHMATBHO-IKOHOMHYECKUMH U
HKOJIOTUYECKUMHU MPOOJIeMaMu YeJIOBEYECTBA; OLEHMBATH IOCIEACTBUS CBOEH NESATEIBHOCTH I10
OTHOIICHHUIO K OKpY)XKallled MNpUpPOJHON cpede, COOCTBEHHOMY 3I0pPOBbIO M  3J0POBBIO
OKpY’KaloIMX JfoJiei; OOOCHOBBIBaTH M COOMIONATh MeEpbl MPO(PUIAKTHKH HH(PEKIHMOHHBIX
3a00J€BaHUi, TpaBUiia TOBEJAEHUS B TPHUPOJE U obOecrmeueHus: Oe30MmacHOCTH COOCTBEHHOMU
KHU3HENEATENbHOCTH B UpPE3BBIYAHBIX CHUTYyallUsX IPHUPOJHOIO M TEXHOI€HHOIO XapakTepa;
XapaKTepu30BaTh COBPEMEHHBIC HAyYHBIE OTKPBITHS B 00JIACTH OUOJIOTHH;

pa3BUTHE y OOYyYaroIMXCs HHTEUIEKTYyalbHBIX M TBOPYECKHUX CIOCOOHOCTEH B mpoliecce
3HaKOMCTBAa C BBLIAIONIUMHECS OTKPBITUSIMH W COBPEMEHHBIMH HCCIICJOBAaHUSIMH B OHMOJIOTHH,
pelaeMbpIMH €10 MpoOJIeMaMH, METOAOJIOTHEH OHOJOTHMYECKOro HCCIEeIOBaHUs, IPOBEICHUS
OKCIIEPUMEHTAIBHBIX ~ MCCICOBAHWW, pEIIeHUs OWOJIOTMYECKHX  3ajad, MOJICIHPOBAHUS
OMO0JIOTNYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAaHHE y OOYYaIOIIMXCs IIEHHOCTHOTO OTHOIICHHUS K JKMBOH TPUPOAE B IEJIOM U K
OTJENbHBIM €€ O0O0BeKTaM U  SBJICHUAM; (POPMHUPOBAHUE HKOJOTHUYECKOM, TI'e€HETHYECKOMH
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IPaMOTHOCTH, OOIIeH KyIbTypbl TOBEACHUS B TPUPOAE; HHTETPALMM ECTECTBEHHO-HAYYHBIX
3HAHUII;

npuodpeTeHne OO0Yy4aloUMMHCI KOMIETEHTHOCTH B PAlMOHAIBLHOM MPUPOIONOIH30BAHUT
(cobunroienue mpaBul OBEIEHUS B IPUPOJIE, OXPaHbl BUIOB, SKOCUCTEM, OUOChEpDI), COXpaHEHUU
COOCTBEHHOTO 3I0POBbS M 3I0POBBS OKPYXKAIOIIUX JItoJeH (coOmromeHuss Mep NpOQHIAKTUKU
3a0osieBaHui, oOecrieueHrne O€30MaCHOCTH KHU3HEACSITEIbHOCTH B YPE3BBIYAMHBIX CHUTYaLHUIX
MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIBb30BAaHUS OMOJIOTMYECKUX 3HAHUUA U
YMEHUH B IOBCETHEBHOW KU3HH;

CO3JIaHME YCIOBUH Uil OCO3HAHHOTO BBIOOpa OOYYArOIIMMHUCS  WHAWBUIYAIbHOU
0o0pa3oBaTeNpHON  TPAaeKTOpUM, CIOCOOCTBYIONIEH — MOCHeAyroleMy  MNpodecCHOHATILHOMY
CaMOOIIPEICIIEHUIO, B COOTBETCTBUU C MHMBHIYyaJIbHBIMH HHTEPECAMU U MOTPEOHOCTSAMHU PErHoHa.

OOmiee 4YMCIO 4YacoB, OTBEJACHHBIX HAa HU3y4YeHHE OWMOJOTMM Ha YIIIyOJIEHHOM YpOBHE
cpeanero obiero oopazoBanusi, cocranisier 204 gaca: B 10 kiacce — 102 gaca (3 yaca B Heneno), B
11 kimacce — 102 yaca (3 yaca B HEJEINIO).

OTb60p opraHu3auoOHHBIX (POPM, METOZOB U CPEICTB 00YUCHHS OMOJIOTUN OCYIIECTBIISIETCS C
yuéToM cHerupuKd €ro Ccoiep)KaHus W HaIlpaBJICHHOCTH Ha MPOAOKEHHE OMOJIOTHYECKOro
00pa3oBaHMs B OPraHU3ALUAX CPETHETO MPOPECCHOHATBFHOTO M BBICILIETO 00pa30BaHUSI.

OO0s13aTeNIbHBIM  YCIIOBUEM TPU OOY4YeHHHM OHUOJIOTMHM Ha YIIIYyOJIEHHOM YpPOBHE SIBIISIETCS
MIPOBE/ICHHUE JIAOOPATOPHBIX M MPAKTHUECKUX paboT. Takxke ydacTue 00yJaromuxcs B BHIIOJTHEHUN
MIPOEKTHBIX U Y4eOHO-UCCIIENOBATENECKUX PabOT, TeMaTHKa KOTOPBIX OMpEAENseTCs yYUuTelleM Ha
OCHOBE MMEIOIINXCSI MATEPUATbHO-TEXHUIECKHUX PECYPCOB U MECTHBIX PUPOIHBIX YCIOBHIA.

COJEP/KAHUE OBYYEHUA
10 KJIACC

ConeprxkaHue porpaMMbl, BBICIEHHOE KYPCUBOM, HE BXOJUT B IMPOBEPKY rOCYIaPCTBEHHON
uroroBou arrectanuu (I'NMA).

Tema 1. Bbuosorusi Kak HayKka

CoBpemeHHass OMOJIOTHS — KOMIUIEKCHAss Hayka. KpaTkash uMCTOpHsS pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku W u3ydaemble WUMU TpobOnembl. DyHaaMmeHTanbHBbIC, NPUKIAJAHBIE U
MTOMCKOBBIE HAyYHbIE UCCIIEIOBAHUS B OMOJIOTUH.

3HayeHue Ouosoru B (GOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MUDA.
[Ipodeccun, csazanubie ¢ Ouonoruedd. 3HaueHHWE OMOJIOTMM B TPAKTUYECKON ACSATEIHHOCTH
4eJI0BEKA: MEAUIIMHE, CEIBCKOM XO035IIICTBE, IPOMBIIIJIEHHOCTH, OXPAaHE MPUPOBI.

JdemMoHcTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apseit, I'.
Mennens, B. . Bepnanckuii, U. I1. [1aBnos, M. U. Meunukos, H. U. BaBunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuipl 1 cxembl: «CBSI3b OMOJOTMM € JPYrUMHU Haykamu», «CHcTeMa OMOJIOTrHYeCKHX
HayK».

Tema 2. /KuBble cucTeMbl M X H3yUYeHHE

XKuBble cucteMbl Kak MpeaMeT u3ydeHus Omonoruu. CBOWCTBA JKMBBIX CHCTEM: €IHMHCTBO
XUMHUYECKOT'0 COCTaBa, AUCKPETHOCTh U LEIOCTHOCTh, CI0XKHOCTh U YIOPAI0UYEHHOCTb CTPYKTYPHI,
OTKPBITOCTh, CAaMOOpPraHU3alMsl, CAMOBOCIIPOM3BEACHHUE, Pa3ApaKUMOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE.

VYpoBHM  OpraHu3alMM  JKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYISIIIMOHHO-BUIOBOM, SKOCUCTEMHBINA (OMOTeOleHOTHYECKHiT), OrnochepHBIN.
IIporecchl, mpoucxosiue B KHUBBIX cucTreMax. OCHOBHBIE MpU3HAKHU KuBoro. JKu3Hp Kak (opma
cyluiecTBoBaHMs Matepuu. Hayku, u3yuaroriye >KuBble CUCTEMbI Ha Pa3HBIX YPOBHSAX OpraHU3allUH.



N3ydyenne >xuBbIX cucTeM. MeTonsl Ouonormueckoi Hayku. HaOmioneHue, m3MepeHwue,
SKCIIEPUMEHT, CUCTEMaTH3alusl, MeTaaHainus. [IoHaTHE 0 3aBUCUMON U HE3aBUCHUMOMN MEPEMEHHOM.
[InanupoBanue skcnepumeHnTta. IlocranoBka u nposepka runore3. Hymesas runoresa. Ilonsarue
BBIOOpKH U €€ JO0CTOBEpHOCTb. Pa3bpoc B Ouosormueckux JaHHbIX. OLiEHKa JIOCTOBEPHOCTH
IIOJIyYEHHBIX PE3yJbTaroB. [IpuumMHBI UCKaKEHMs pe3yiabTaToB dKcnepumeHta. [lonarue
CTaTUCTUYECKOI'O TECTA.

JdemMoHcTpanuu

Tabnuupe! u cxembl: «OCHOBHBIE ITPU3HAKM JKU3HNY, «buonoruueckue cucreMsl», «CBOMCTBA
KUBOM Marepum», «YpOBHU OpraHM3alMM >KUBOM NpHUpPOAb», «CTpoeHue KUBOTHOH KIETKU»,
«TkaHn KUBOTHBIX», «CHCTEMBI OpPraHOB 4YEJIIOBEYECKOIO0 OpraHuzMa», «buoreouneHosy,
«buocdepay, «MeToabl H3ydeHHUs )KUBOH TPUPOIBIY.

Ob6opynoBanue: 1abopaTopHoe 000pynOBaHHE AJI NPOBEAEHUS HAONIONEHHUM, U3MEpeHuil,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHue pa3nMYHBIX METONOB IIPU H3YYEHHH JKHUBBIX
CUCTEMN.

Tema 3. Bruosorus Kierku

Knerka — cTpyKTypHO-(QYHKIIMOHANbHAS €IWHHUIA XUBOTO. VICTOpPHS OTKPBITHUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. Illneiinen, P. Bupxos).
OcCHOBHBbIE MOJIOKEHUS COBPEMEHHON KJIETOYHOWU TEOPHUHU.

Metoabl MOJEKYJISPHOM M  KJIETOYHOM OMOJOrMHM: MHMKPOCKONHMSA, Xpomarorpadus,
anekTpodope3,  METON  MEUYeHBIX  aTOMOB,  AuddepeHnHnarbHoe  HEeHTpU(YTrHpOBaHHUE,
KYJIbTUBUPOBAaHHUE KIETOK. M3yuenue @UKCUPOBAHHBIX KIemOK. IJIEKTPOHHAs MHUKPOCKOIMS.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoncTpanmun

[Toprpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. [llneitnen, P. Bupxos, K. M. bap.

Tabmuupl 1 cxembl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBI MHUKpocKom», «VcTopus
pa3BUTHUS METOA0B MUKPOCKOIIUI».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIPENapaTbl PacTUTENIBHBIX, >KUBOTHBIX H
OaKTepUaTHHBIX KICTOK.

IIpakTnueckass padora «/3ydyeHue MeTONOB KJIETOUYHOM Oumonoruu (xpomartorpadus,
anekTpodopes, nupdepennuanbaoe nenTpudyruporanue, [ILP)».

Tema 4. Xumuveckasi Opranu3anus KIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIbTPAMHUKpPOIJIEMEHThl. Boma u €€ posb
KaK pacTBOPUTENS, pEareHTa, Y4acTHe B CTPYKTYPUPOBAHUU KIETKH, TEIUIOPETYJIALUN.
MunepanbHbI€ BellecTBa KJIETKH, UX Onosiorndyeckasi posib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BellecTBAa KIETKH. buonornueckue nonumepsl. benkn. AMHUHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTyphl OeK0oBOM Mosiekyibl. [lepBuuHas cTpykTypa Oenka, menTHIHAs CBS3b.
Bropuunasi, TperuuHas, ueTBepTHuYHas CTPYKTypbl. [leHarypamus. CBoiictBa  OenKoB.
Knaccudukanms 6enkos. buonornueckue QpyHkiuu 6enkoB. [lpuonui.

VYraeBoasl. MoHOcaxapuibl, qUcaxapuibl, OJUrocaxapuabl U nonucaxapuisl. OOmuil miaxn
CTpOCHUS U (PU3NKO-XUMHUYECKHE CBOMCTBA YIJIeBOJOB. buonoruueckue GyHKIUMN yriieBOJOB.

JIunu bl I'uapodunsHO-THAPODOOHBIE CBOIICTBA. Knaccuduxanus JIMTHIOB.
Tpurnuuepunpl, docPoaunuabl, BOCKH, cTepouabl. buonorunueckue QyHknuu iaunuaoB. OO6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MTOJIYITPOHUIIAEMOCTb.

Hyxneunnosbsie kucnorsl. JJHK um PHK. Crpoenme HyknenHOBbIX KuciaoT. HykneoTtupasl.
[Mpunnun xommiementapuoctu. IIpaBuno Yapradpda. Crpykrypa JHK — nBoitnas crnupanib.
Mecronaxoxaenue u 6nonornyeckue pynkuuu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsi3u B Mojekyne AT®. buonorunueckue
¢ynkuun  AT®. BoccTaHOBICHHBIE MEPEHOCYMKH, WX (QYHKUMHM B  KJIeTke. [lpyeue
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nyxneozuompugocgamor (HT®). CexennpoBanue JIHK. Memoow: cenomuru, mpanckpunmomuxu,
NPOMEOMUKHU.

CrpykTypHas Ouonorusi: OMOXMMHYECKHE M OMO(PHU3NYECKHE MCCIEIOBAHUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYphl OuoMoekyi. Modenuposanue cmpykmypol u QyHKyui 6UOMOIEKV
u ux komniekcos. Komnvromepuwiti Ousaiin u opeaHuyecKuti cunmes OUOMONEKY U UX HENPUPOOHBIX
AHAN0208.

JdemMoHcTpanuu

[Toptpetsr: JI. ITonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauxnun, ®. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHne XUMHYECKMX  JJIEMEHTOB B HEXKHBOM  IpUpOJE»,
«Pacrpenenenre XMMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmubsr u cxembl: «llepuoanueckas Tabnuila XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOABI», «BemectBa B cocTaBe OpraHusmMoB», «CTpOEHHME MOJIEKYJbl OelKay,
«CTpyKTyphl O€NKOBOM MONEKYyIbl», «CTpoeHHE MOJEKyNl YIIeBoAOB», «CTpOeHUE MOJIEKYI
unu0By», «HykiienHoBble KUCIOTHIY, «CTpoeHne MosieKyinbl ATO».

O6opynoBanue: XuMUYeCKast Iocy1a 1 000pyI0BaHHeE.

JlabopaTopnasi pa6ora «O0HapyKkeHHUE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopuasi pa6ora «lccnenoBaHue HYKJICMHOBBIX KHCIIOT, BBIICTICHHBIX M3 KIETOK
Pa3IUYHbIX OPraHU3MOB.

Tema 5. CTpoeHne n pyHKIIUM KJIETKHU

Tumbl KIETOK: SyKapHOTHYeCKass W MpokapuoTHueckas. CTpyKTypHO-(YHKIHMOHAIbHBIC
00pa3oBaHMsI KIETKH.

Crtpoenne mpokapruoTuieckoil kieTku. Kinerounas crenka 6akrepuii u apxeidr. OcoOEHHOCTH
CTpOEHHS TeTepoTpo(dHOI U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo U poJib MPOKapUoOT B
OMOoIIeHO3aX.

CrtpoeHne U (QyHKIMOHUPOBAaHUE SyKapuOTHUecKOW kieTkd. [lmazmatuueckas memOpaHa
(mna3manemma). CrpykTypa IIa3Marudeckol MeMOpanbl. TpaHCIOPT  BELIECTB  uepe3
I1a3MaTHYecKyl0o MeMmOpaHy: mnaccuBHbIN (auddysus, obneru€éHHas nuddysus), aKTUBHBIN
(mepBUYHBIH M BTOPUYHBIM aKTUBHBIN TpaHcnopt). Ilomynponunaemocts mMemOpanbl. PabGota
HaTpUI-KaJIMeBOro Hacoca. DHIOLMTO3: MUHOLUTO3, (haronuTo3. DKk3o1uTo3. Kietounas creHka.
Crpykrypa u (yHKIUU KIETOYHON CTEHKH pacTeHH, IpruOoB.

[utornmasma. Iluto3zome. Ilutockener. JIBwkenuwe wnutoruiasmbl. OpraHoujbsl  KIIETKH.
OnnomeMOpaHHBIE OPTaHOUIBI KIETKH: sHAoIutazmatudeckas ceth (OIIC), anmapar ['onbmxu,
JM30COMBI, MX CTpoeHHe U (yHKIMHU. B3auMOCBS3b OJHOMEMOPAHHBIX OPTaHOMJIOB KJIIETKH.
CrpoeHue TpaHyIspHOTO peTukyinyMa. Mexanusm Hanpaénenus 6enkos 6 OIIC. Cunres
pacTBopuMBIX  OenkoB.  CHHTe3  KIETOYHbIX  MeMOpaH. [mankuit  (arpaHynisipHbIl)
sHAOIUIa3MaTHUeckuil peTukyiayM. CekperopHas ¢yHkuus anmapara [onbmxu. Moouguxayus
benxoe 6 annapame I onvodrcu. Copmuposka denkoe 6 annapame I onvoxcu. TpaHCIOPT BELIECTB B
KJIeTKke. Bakyonn pacturensHbIX KieTok. Kierounstii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOMIbl KJIETKM: MHTOXOHIPHMH, TMJIacTuAbl. [Ipoucxodrcoenue
mumoxonopuil u naacmud. Cumbuoeenez (K.C. Mepeockosckuti, JI. Mapeynuc). CTpoeHue u
GyHKIMH MUTOXOHApUM u miactuf. IlepBuuHble, BTOPUYHBIE W  CJIOXHBIE IUIACTHJIBI
(hOTOCHHTE3UPYIOIIMX FYKAPUOT. XITOPOILIACTHI, XPOMOTUIACTHI, JISHKOTUIACTHI BBICIIIUX PACTCHHH.

HememOpanuble opraHouabl kietku CTpoeHue M (yHKIMHM HeMEMOpaHHBIX OpPraHOMJIOB
KiIeTku. PuGocombl.  [Ipomescymounvie  unamenmol.  MuxkpoduiaMeHTBl.  AKmMuHoGvle
Mukpoghunamenmoi. MBbIIIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEUHbIX KIEmOK.
Muxkporpybouku. Knerounsii uentp. CrpoeHue U JBWKEHHE JKIYTUKOB U PECHHYEK.
MuxkpoTpyOouku 1uToruiasMel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophwie benxu.



Snpo. ObGonouka siapa, XpOMAaTHH, KapuoIUia3Ma, SAPBIIIKH, UX CTPOEHHE M (YHKIIMH.
SAnepubiii 6eMKOBBIN MaTpUKC. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM B HHTEP(ha3HOM sijipe.
Dyxpomamun u cemepoxpomamun. benku XpoMaTuHa — TUCTOHBL. JJuHamuka s0epHotl 000104KU 6
mumo3se. HAoepuviii mpancnopm.

Knerounsle BkimtoueHusi. CpaBHUTENNbHASI XapaKTEPUCTUKA KIIETOK 3YKapHOT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHO).

JdemMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmup! u cxembl: «CTpoeHHE YKapUOTUUECKON KIETKN», «CTpOEHUE JKUBOTHOW KIETKH,
«CTpoeHHue pacTUTENbHON  KIETKW», «CTpoeHue MUTOXOHApumn», «Anpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKHY.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl pAaCTUTENbHBIX, )KUBOTHBIX KJIETOK,
MUKPOITpEnapaThl 0aKTepHaTbHBIX KIETOK.

JlaGoparopHas padora «/3yueHne cTpoeHHs KJIETOK pa3IuyHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBI».

JlaGopaTtopHnas pabora «lccienoBaHue IUIa3MOJM3a U JIEIUIA3MOJIM3a B PACTUTENbHBIX
KJIETKaX».

IIpakTnuyeckas padora «/3ydeHne IBUKEHUS HUTOIUIA3Mbl B PACTUTEIIBHBIX KIIETKAX».

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccuMUITAIIMS U AUCCUMMIISILUS — JBE CTOPOHBI MeTaboiu3Mma. Tumbl OOMEHa BEIECTB:
aBTOTPO(HBINA U reTepoTPOPHBIA. YyacTue KUCIOpoAa B OOMEHHBIX Ipolieccax. JHEPreTHuecKoe
obecrieyeHue kieTku: mnpespamienue AT® B oOMeHHbIX mpoueccax. PepMeHTaTUBHBIA XapakTep
peakuuii KjaeTouyHoro meradbonusma. MepMeHThI, UX CTPOCHHUE, CBOMCTBA U MEXAHU3M JICUCTBHUS.
Kodepmentsl. Otinnunst (pepMEHTOB OT HEOPraHWYECKHUX KaTaau3aTopoB. belnku-akTUBaTOpbl U
OeIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH ()epMEHTATUBHBIX PEAKIIMN OT Pa3IMYHBIX (PAKTOPOB.

[lepBUuHBI CUHTE3 OpraHMuYecKuX BemlecTB B KieTke. dortocuHres. Anokcucennvii u
oKcueenuvlll  gpomocunmes 'y bakmeputi. Ceemocodupaiowue nucMeHmvl U NUSMEHMbL
peakyuonnoz2o yenmpa. Ponab XjoporuiacToB B mporecce ¢orocuHTe3a. CBETOBas M TEMHOBas
dazel. @omoowvixanue, Cs., Cy. u CAM-munet gpomocunmesa. TlpogyKTHBHOCTH (POTOCHHTE3A.
Bnusiaue pa3nuuHbIX GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3. PazHooOpa3re opraHn3MOB-XEMOCHHTETHUKOB: HUTpU(ULUpPYIOLINE OaKTepHH,
Kene300aKkTepuu, cepoOaKkTepru, BOJIOPOIHbIE OaKTepruu. 3HaUeHHE XeMOCHHTE3a.

AHarpobHble opraHu3mbl. Buael Opoxenus. IIponykTel OpoXKeHHS M MX HCIOJIb30BAHHE
YeJIOBEKOM. AHa’poOHbIE MHMKPOOPTraHM3Mbl KaK OOBEKTHl OWOTEXHOJIOTMHM M BO30yAUTENN
0ose3Hel.

AdpoOHBIE OpraHM3Mbl. JTamnbl 3HepreTudyeckoro oOmeHa. I[loaroroBUTeNbHBIN H3Tam.
I'mukonns — 6ecKuCcIopoaHOE paclIeINIEHUE TITF0KO3bI.

buonoruueckoe OKHCIIEHHE, WM KJIETOYHOE AbIxaHWe. Poiab MUTOXOHApUI B IpoLeccax
ouonoruueckoro okucineHus. Luximueckue peakuuu. OxucnuTenbHoe (ochopuaupoBaHue.
Onepeus memopannoco epaouenma npomonos. Cunmes AT®: paboma npomonnou ATD-cunma3suol.
[IpeumymectBa a’poOHOro myTd OOMEHa BELIECTB Nepel aHa’pOoOHBIM. O(PEKTUBHOCTD
SHEpPreTH4YecKOoro ooMeHa.

JdemMoHcTpanuu

IToptpetsr: Ixk. Ilpuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuer u cxembl: «®DoTocHHTE3», «IJHEpreTHYeckuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenne pepmenTay, «XeMOCHHTESY.

Ob6opynoBaHue: CBETOBOM MHUKPOCKON, 000pYyIOBaHME JAJIS MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.



JlaGopaTopHas padora «/3yueHue KaTaJIUTUYECKONH aKTUBHOCTH (pepMEHTOB (Ha mMpuMepe
aMuIIa3bl WIK KaTajaasbl)y.

JlaGopaTopuas padora «/3yueHue GpepMEHTATUBHOTO PACHICTIIICHUS MEPOKCHIA BOIOPOIA
B PaCTUTEJIBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEeHHE TPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKECHUSI M IBIXAHHSI.

Tema 7. HacaencrBeHHas uH(opManus U peajau3anus eé B KiIeTKe

Peakuuu matpuunoro cuHTe3a. [IpMHIMI KOMIUIEMEHTApHOCTH B PEAKLHUAX MaTPUYHOIO
cuHTe3a. Peanmuzamus HaciaeaCTBeHHOW wuHMopManmu. ['@HEeTHYeCKHil KoJ, €ro CBOMCTBA.
Tpanckpunuus — Marpuusblid cuHTe3 PHK. IlpuHuMnbl TpaHCKpUIUUHM: KOMIUIEMEHTAPHOCTbD,
aHTUNApaAJUIEIbHOCTh, ACUMMETPUYHOCTb. Cospesanue mampuunvlx PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancmsimust u e€ sranbl. Yyactue TpancnopTHeix PHK B OuocumHTese Oenka. YcimoBus
ouocuHTe3a O6enka. KonupoBanne aMuHOKHCIIOT. Posib pubocoM B GnocuHTe3e Oernka.

Coepemennvie npeocmasnenuss o cmpoenuu 2enog. OpraHuzanus I'eHoMa y IpPOKapuoT U
AyKapHuoT. Perynsius akTHBHOCTH I'€HOB Yy npokapuoT. ['unores3a onepona (®. XKakoo, XK. Mano).
MonekynapHuvle mexanusmvl IKcnpeccuu 2eHo8 y sykapuom. Pons xpomamuna 6 pe2yaayuu pabomul
2enog. Perymsius oOMeHHBIX MpoIieccoB B KieTke. Kierounsrii romeoctas.

Bupycbl — HeklieTouHbIe (OPMBI JKU3HH W OONMUTaTHBIC Tapa3uThl. CTPOEHUE MPOCTHIX H
CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennwiii yuka [JHK-codepaicawux supycos,
PHK-cooeparcawux supycos, baxmepuogacos. Obpamuas mpanckpunyus, pesepmasd, UHmezpasa.

BupycHblie 3a00neBaHus 4enoBeka, kUBOTHBIX, pacteHuil. CITNI, COVID-19, conunansubie
Y MEJTUIIUHCKHUE TPOOJIEMBI.

Buoungpopmamuxa: unmeepayus u ananuz 6onvuux maccusos («bigdatay) cmpyxmypuoix
ouonocuueckux oannvix. Hanomexnonoeuu 6 6uonoeuu u meouyure. Ilpoepammupyemvle yHkyuu
benxos. Cnocobvl 00cmasKu 1eKapcma.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, 1. 1. IBaHOBCKUI.

Tabmumer w  cxembl: «buocwHTe3  Oenka», «['eHeTmdeckwidi Koa», «BHpyCh»,
«bakTepuodarm».

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCa.

Tema 8. JKusHeHHDBIH MUKJ KJIETKHA

Knerounsnii twmki, ero mepuoasl u perymsnus. Wutepdaza u muto3. OcobeHHOCTH
MpoleccoB, mporekaromux B uHTepdasze. [loaroroBka kieTku K AeneHuro. [IpecuHTeTHuYecKuit
(MOCTMUTOTUYECKUI), CUHTETUYECKUH M MOCTCUHTETUYECKHH (IIPEMUTOTHYECKUM) TepUOJ bl
uHTEep(a3zbl.

Marpuunsii  cunre3  JJHK - permmkanma.  Ilpunmmnser  permmkanmmu  JITHK:
KOMIUIEMEHTAPHOCTh,  INOJIYKOHCEPBATUBHBIM  CHHTE3,  AHTUIAPAUIEIBHOCTh.  MexaHu3Mm
peruukanuu JJHK. Xpomocomel. Ctpoerune xpomocoM. Termomepsl U TeomMepasza. XpOMOCOMHBIHN
HaOOp KJIETKU — KapuOTHM. JIMTUIOMAHBIA W TamjJouIHBIA HaOOpBI XpOMOCOM. ['oMoIOTrHYHBIE
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

Jlenenue kneTku — MuT03. CTaiuM MUTO3a U IPOUCXOISIINE B HUX MPOUECCHL. THUITBI MUTO3a.
Kapuokunes n nuroknnes. buonorndeckoe 3Ha4eHIE MUTO3A.

Perynsmus MmutoTHdeckoro nukia kietku. [IporpaMmMupyemas kiieTouHasi THOENb — aromnTo3.

Krnerounoe s1po, Xxpomocombl, (yHKIMOHaJIbHas TeHOMHKA. Mexanusmol npoaugepayuu,
oughghepenyuposku, cmapenus u eudenu xiemox. «L{ugposas kiemka» — buoungopmamuyeckue
MoOenu PYHKYUOHUPOBAHUSL KILeMKU.

JdemMoHcTpanuu

Tabmuupl u cxembl: «KW3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Penmukanmsa [JJHK».



OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKporpenaparbl: «MHTO3 B KJIETKax KOpeIIKa
JTyKay.

JlabopaTopHasi padora «/3yueHne XxpoMOCcOM Ha FOTOBBIX MUKpOIIpEnapaTax».

JlabopaTopHasi pabora «HaOmroneHue MHTO3a B KIIETKaX KOHYMKA KOpeIIKa Jiyka (Ha
TOTOBBIX MUKpOIIpenapaTax)».

Tema 9. Ctpoenue u QyHKIUM OPraHU3MOB

buonornueckoe  pazHooOpazue  OpPraHU3MOB. OOHOKIIETOYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHHUS W KHU3HEIEATCIPHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakxtepum,
apxeu, OJIHOKJIETOYHbIC T'PUObI, OJHOKJIETOUYHBIE BOJAOPOCIH, JIpyrue NpoTHCThl. KonoHuanbHbIE
OpraHU3MBl.

B3anMocBs3p yacTeli MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBbI OpPraHOB.
Opranusm Kak enuHoe Lenoe. 'omeocras.

Tkanu pactenuii. Turbl pacTUTENbHBIX TKaHEH: 0Opa3oBaTebHasl, TOKPOBHAS, TPOBOIIIAS,
OCHOBHasA, MexaHnueckasi. OCOOEHHOCTH CTPOCHHUSA, GYHKUMH M PACIONOKEHHs TKaHEel B opraHax
pacTeHui.

TkaHu )KMBOTHBIX U 4Ye€JOBeKa. THIBI KUBOTHBIX TKAHEW: AMUTENUANIbHAS, COCIUHUTENIbHAS,
MblIllIeyHas, HepBHas. OCOOEHHOCTH CTpOeHMs, (PYHKLIMNA M pPacHOSIOKEHUsS TKaHEeW B oOpraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE U reHepaTUBHbIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yesoBeka. OyHKIIMU OpraHoOB ¥ CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrennii. CkeneTbl OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbIi 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHUS] KOCTEH.

JIBukeHne  OopraHu3MoOB.  JIBW)KEHHME  OJHOKJIETOYHBIX  OpPraHU3MOB:  aMEOOMAHOE,
KTI'YTUKOBO€, pECHHUYHOE. JIBUKEHNE MHOIOKJIIETOYHBIX PACTEHUI: TPOIIU3MBI U HACTUHU. [[BH)KEHME
MHOTOKJICTOYHBIX KUBOTHBIX M YeJIOBEeKa: MblllieuHas cucreMa. Peduekc. CkeneTHbIe MBIIIIBI U UX
pabora.

[Iutanue opranusmos. llormonieHue BOJBI, YIVIEKMCIOTNO Ta3a U MHUHEPAIBHBIX BEILECTB
pacteHusmu. [IutaHue >KUBOTHBIX. BHYTPUIIOJIOCTHOE M BHYTPHUKJIETOYHOE IUIICBApPEHUE.
[InTaHne MO3BOHOUYHBIX JKUBOTHBIX. OTAENBl NUIIEBAPUTENBHOrO Tpakra. [lnmeBapurenabHble
xkenesbl. [InmeBapuTenpHas cucTeMa 4enoBeKa.

Hpixanue opranu3MoB. [[pixanue pacteHuii. Jlpixanue xuBOTHBIX. [uddys3us razos yepes
MoBepXHOCTh KieTku. KoxkHoe npixanwe. [IpixarenpHas moBepXHOCTh. JKabepHoe W JEroyHoe
JbIxaHue. J[pIXaHne M03BOHOYHBIX KMBOTHBIX U YEJIOBEKA. JBOJIIOLIMOHHOE YCIOXKHEHUE CTPOSHUS
JNErKMX TO3BOHOYHBIX J>XUBOTHBIX. JlpIXaTelbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTUISLUN
NETKUX y MITUI U MIEKONMUTAOMMX. Perynsauus npixanus. J{pixateabHble 00bEMBI.

TpaHcnopT BEeMECTB y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pACTEHHUN. TpaHCIIOPT BEIIECTB
y )KUBOTHBIX. KpoBeHOCHas cructema u €€ opransl. KpoBeHOCHas CMCTEMa ITO3BOHOUYHBIX )KMBOTHBIX
u yenoseka. Cep/ile, KpPOBEHOCHbIE cocybl U KpoBb. Kpyru kpoBooOpaieHusi. DBOIOLNOHHbIE
YCIOXHEHHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBbl TMO3BOHOYHBIX KMBOTHBIX. PaboTa cepama u eé
perynsanus.

Boeinenenne y opraHusmoB. Beigenenue 'y pacteHuil. BplneneHwe 'y KMBOTHBIX.
CoxpaturensHble Bakyosuu. Opransl BoiieneHus. OuiabTpaius, ceKpeluns U o0paTHOe BCachIBaHUE
KaK MeXaHU3Mbl paboThl OpraHoB BbiieneHUs. CBs3b IMOJOCTH Tella C KPOBEHOCHOH U
BBIJICJINTENIBHON CHUCTEMaMH. BplieneHne y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenue u GpyHKImoHupoBaHue HeppoHa. OOpazoBaHUE MOUH Y YeTIOBEKa.

3amuTa y OpraHu3MoB. 3allUTa y OJHOKJIETOUYHbIX OpraHu3MoB. Cropbl OakTepHil U LUCTHI
MpPOCTENIINX. 3alUuTa Y MHOTOKJIETO4YHbIX pacteHuid. Kyrukyna. CpencrtBa maccuBHOM U
XUMHYECKOM 3amuThl. DUTOHITUIBI.



3amuTra y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX IPOM3BOJAHBIE. 3alIUTa OPraHU3Ma OT
oonesneit. UMMyHHas cuctema 4enoBeka. KieTouHbIi M ryMopaibHbI HMMYHHUTET. Bposk n€HHBIN
U TpuoOpeTEéHHBIN crienupUIecKuii IMMYHHUTET. Teopusl KIOHATbHO-CEIEKTUBHOTO MMMYHHUTETA
(IT. Opmux, ®. M. bepner, C. ToneraBa). BocmamurtenbHble OTBETHI OpraHu3MoB. Poiib
BPOXIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIEBaHHIA.

PasnpaxuMocTh M perymsiiuss y OpraHu3MOB. Pa3zgpakuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apakuMocTs M peryisinus y pacreHuil. PocToBble BemiecTBa M HX
3HAYECHUE.

HepgHas cuctema u peduexTopHas peryisnus y )KuBOTHbIX. HepBHas cucrema u e€ OTAeIIbl.
OBOIOIIMOHHOE YCJI0KHEHUE CTPOCHHSI HEPBHOM CUCTEMBI y JKUBOTHBIX. OT/I€NbI TOJIOBHOIO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas ayra. besycioBHbie U YCIOBHBIE pEQIICKCHI.

I'ymopanbHas peryssauus W OSHIOKPMHHAs CHCTEMa JKMBOTHBIX M 4eloBeKa. JKesessl
SHIOKPUHHOM CHUCTEMBl M HX TIOPMOHBI. /[lelicTBME TOpMOHOB. B3aMMOCBSI3b HEPBHOU H
SHIOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBmnos.

Tabmuiel u cxembl: «OJHOKJIETOUHBIE BOJOPOCIN», «MHOIOKJIETOUHBIE BOJOPOCIN»,
«bakrepun», «IIpocreiimmuey, «Opranel IBETKOBBIX paCTEHUI», «CUCTEMBI OPraHOB ITO3BOHOUYHBIX
JKUBOTHBIX», «BHYTpeHHee CTpoeHHE HACEKOMBIX», «TkaHmM pacreHui», «KopHEBbIE CUCTEMBI»,
«Ctpoenue crednsn», «CTpoeHue JIMCTOBOM MIaCTUHKUY, «TKaHU KUBOTHBIX», «CKeJeT yenoBekay,
«IInmeBapurenbHas cucreMa», «KpoBeHocHas cucrema», «J/lpixarenpHas cucremay, «HepsHas
cucreMa», «Koxa», «MblmeuHas cucremMa», «BplnenurenpHas cuCTeMa», «OHIAOKPUHHAs
cucrema», «CrtpoeHue Mbiunb», «MmmyHurer», «KumeuyHononoctHele», «Cxema NHUTaHUSA
pacTteHuii», «KpOBEHOCHBIE CHCTEMBI ITI03BOHOYHBIX KUBOTHBIX», «CTpoeHHe ruapel», «CTpoeHue
IlaHapum», «BHyTpeHHee cTpoeHHe N0KJeBoro 4eps», «HepBHas cuctema pbido», «HepBHas
cUcTeMa JIrymkn», «HepBHas cucrema npecmsikaromuxcs», «HepBHast cucrema nruny, «HepsHas
crcTeMa MJICKONUTAoMmuX», «HepBHas cuctema yenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpPENapaTbl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOINpenaparbl TKaHeW, pPaKOBHHBI MOJUIIOCKOB, KOJJIEKLMU HACEKOMBIX, UIJIOKOXKUX, KUBBIC
9K3EMIUISIphl KOMHATHBIX PAacTeHUM, repOapuu pacTeHUH Pa3HBIX OTIENIOB, BIAKHBIE MpenapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX *UBOTHBIX, CKEJIET YeJOBEKa,
000pyJ0BaHUE JUIsl IEMOHCTPALIMU MTOYBEHHOTO U BO3AYIIHOTO MUTAHMs PacTEHUH, pacuierieHUs
Kpaxmajia ¥ O€eJKOB Moj JeHCTBHEM (EpMEHTOB, 00OpYyJIOBaHHE JUIsl JEMOHCTPAIMM ONBITOB IO
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTelbHbIX JBWKEHHUH, MOZIEIN
TOJIOBHOT'O MO3T'a Pa3IMYHbIX KUBOTHBIX.

JlabopaTopnas padora «/3ydeHne TkaHel pacTeHU».

JlabGopaTopHas padora «/3yueHne TkaHel )KUBOTHBIX».

JlabopaTopHasi padora «/3ydeHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazmHoOkeHHMe M pa3BUTHE OPTaHU3MOB

@®opMbl pa3sMHOKEHHUsI OpPraHU3MOB: Oecrojioe (BKJIOYas BEreTaTUBHOE) U IoJIoBoe. Bujibl
0ecro0ro pa3sMHOKEHUS: TOYKOBAaHUE, CIIOPYJIALUS, (hparMeHTalus, KIOHUPOBaHUE.

ITonoBoe pazmHoxeHue. [TomoBele kieTku, nnm ramersl. Meiios. Craguu meiiosa. [loBenenne
xpoMmocoM B Meno3e. Kpoccnarosep. bruosornaeckuii cMbICII Meio3a ¥ OJIOBOTO Iiporecca. Menos
U €r0 MECTO B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3zaponpieBoe pazButue. 'amerorenes y ;kuBoTHbIX. [losioBbie jxene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KJIeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOJIOBBIX KIETOK.

OmnogoTBOpeHHEe M SMOpPUOHATBHOE pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
Hapy>KHO€, BHyTpeHHee. [lapTreHorenes.

WnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpPHOJIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopgoeenes — o0na u3 enasuvix npooaem smopuonocuu. Konyenyus mopgozenos u
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mooenu mopghozenesa. Ctaguu SMOpUOTEHE3a KUBOTHBIX (Ha mpuMmepe Isrymku). [IpobOnenue.
Tunsl npoGnenus. /JemepmuHuposanHoe u HedepmuHuposanHoe Opobnenue. bracmyna, muno
onacmyn. OCOOCHHOCTH JPOOJICHHUS MIICKONUTAIOMINX. 3apOAbIILIEBbIe JUCTKH (TacTpyJIsIus).
3akjgagKka OpraHoB U TKaHE W3 3apOJbIIEBBIX JIMCTKOB. B3anmHOe BiMsHUE 4acTeu
Pa3BUBAIOIIETOCS 3apojbiiia (AMOpHOHANBHAS WHAYKIM). 3aKiIafKa IUIaHa CTPOCHUS KHUBOTHOTO
KaK pe3yJabTaT MEpapXHUYECKUX B3aMMOJCHCTBUI reHOB. BiusHue Ha 3MOpHOHANbHOE pa3BUTHE
pa3nuYHbBIX (PAaKTOPOB OKPY>KAOLICH CPEIbI.

Poct u passurtue xuBotHbIX. [locTomMOpronanbHbIi iepuo. [IpsiMoe u Hempsimoe pa3BUTHE.
PazButue ¢ meramopo3oMm y OECrO3BOHOYHBIX M IO3BOHOYHBIX >KMBOTHBIX. bHomormyeckoe
3HAQUEHHE NPSIMOTO MU HENPSIMOrO pPa3BUTHS, MX pacnpocTpaHeHue B mpupoje. Tumbel pocrta
KUBOTHBIX. DaKTOpBl PEryJsLUU POCTA KUBOTHBIX M uenoBeka. CTaguu MocTIMOPHOHAIBHOIO
pa3BuUTUsl y KUBOTHBIX M uenoBeka. [lepuonbl oHTOreHesa 4yenoBeka. CTapeHHE U CMEPTh Kak
OMOJIOTUYECKHE TIPOIIECCHI.

Pazmuoxxenue u pasButue pacteHuil. ['amerodur u copodur. Meiio3 B )KM3HEHHOM ITUKIIC
pactenumii. OOpa3oBaHue criop B mpolecce Meiio3a. ['amerorenes y pacteHuil. Omio10TBOpEHUE U
pa3BUTUE PACTUTENIbHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHE Y UBETKOBBIX PACTCHUM.
OO6pazoBaHue U pa3BUTHE CEMEHU.

MexaHu3MBbI PEryJsIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuipel u cxembl: «BereraruBHOe pa3MHOXKEHHE», «THIBI OECIONOro pa3MHOXKEHUSY,
«Pa3MHOXeHUE XJTaMUIOMOHAbI», «Pa3MHOXKEHHE 3BIUIEHb», «Pa3zMHOXkeHUEe ruaps», «Meios,
«Xpomocombl», «I'amerorenes», «CTpoeHue SHLEKIETKH U criepMaTro3oua», «OCHOBHbBIE CTaluU
OHTOreHe3a», «lIpsAMoe u HenpsiMoe pa3BuTHUe», «Pa3BuTHe MaiicKoro xyka», «PazBurue capanum»,
«Pa3Butue narymku», «/[BoilHOe OIUIOAOTBOpEHHE y LIBETKOBBIX pacTeHUil», «CTpoeHHe CeMsH
OJIHOJOJIBHBIX U JIBYAOJBHBIX PACTEHMI», «)KU3HEHHBIN UK MOPCKOM KamycTbl», «KuU3HEHHBIH
LUK MXay, « KHU3HEHHBIN [UKII MAOPOTHUKAY, « KU3HEHHBII UK COCHBD».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpENapaThl SHUIEKICTOK U CIEPMATO30HI0B,
Mozenb «L{uKi pa3BUTHUS JIATYIIKI.

JlabopaTropnass paGora «M3ydeHue CTpPOEHHs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparax».

IIpakTnyeckas padora «BbIiBIEHHE NPU3HAKOB CXOJCTBA 3apOJBIIEH MO3BOHOYHBIX
AKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKa — HAYyKA 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

VicTopus cTaHOBIIEHHS U pa3BUTHs T'€HETHKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oTeduecTBeHHBIX yU€HBIX B pa3BuTuu reHetuku. Pa6otsl H. K. Konsnosa, H. U.
BasunoBa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TE€HETUYECKHE IOHATUS U CUMBOJIBI. ['OMOJIOTMUHBIE XPOMOCOMBI, alIEIbHBIE
TeHbl, aJbTEPHATUBHbIE MPU3HAKHU, JAOMUHAHTHBIH M PpELECCUBHBIH NpPU3HAK, TOMO3HIOTA,
reTepo3nuroTa, 4YHCTas JIMHUS, THOpHIbL, TeHOTUN, (eHoTurn. OCHOBHBIE METO/bl T'€HETHKU:
rUOPUA0IOTHUECKUM, IUTOJIOTMUECKHM, MOJIEKYIISIPHO-T€HEeTHUYECKHH.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pusz, T. Mopran, H. K. Konsnio, H. 1. Basunos, A. H.
benozepckuii, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKNY, «CXeMBbl CKpEIIMBaHUS.

JlaGopaTopHas padora «/{po3o¢uia kak 00BEKT FTeHETUUECKUX UCCIIEIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH
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Monorubpunnoe ckpenuBanue. IlepBoiii 3akoH MeHens — 3aK0H eAnH000pa3usi rTuOpUI0B
nepBoro nokosieHus. [IpaBuno nomuHupoBaHusa. Bropol 3akoH MeHzens — 3aKOH paculernieHust
IpU3HaKoB. LluTonornueckne OCHOBbI MOHOTUOPUIHOTO CKpELIMBaHus. [ MoTe3a YMCTOThI raMeT.

AHanusupyromee ckpemuBanue. [IpomexxyTounbiil xapakrep HacinenoBaHus. Pacuiennenue
IIPU3HAKOB IIPY HENIOJHOM JOMHUHHUPOBAHUH.

Jurubpunnoe ckpeuuBanue. Tpetuit 3aKkoH MeHienss — 3aKOH He3aBUCUMOTO HaCJIeZJOBAHUS
IIpU3HAKOB. LluTonornueckre OCHOBbI TUIMOPUIHOTO CKPELIMBAHUS.

CueruieHHOe HacienoBaHue npu3HakoB. Paborel T. Moprana. CuemieHHOe HacjaeaoBaHUE
I€HOB, HapyIIEHUE CLEIUICHUS MEX/ly TeHaMHU. XPOMOCOMHAsl TEOpHUsl HACJIEICTBEHHOCTH.

I'enetnka nona. XpOMOCOMHBIM MEXaHU3M OIPEAENICHUs M0Ja. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIi M TIeTeporaMeTHbIM IoJ. l'eHeTHueckas CTPyKTypa IIOJIOBBIX
xpoMmocoM. HaciienoBanue npu3HaKoB, CLETIEHHBIX C ITOJIOM.

l'eHoTtun kak wenmoctHas cucrema. llnedoTponuss — MHOXECTBEHHOE JECHCTBUE TEHA.
MHOXECTBEHHBIN ajienu3M. B3auMozaeicTBue HealeabHbIX TIeHOB. KOMIIJIEMEHTapHOCTD.
Onucras. [Tonmumepust.

['eHeTyeckuii KOHTPOJb pa3BUTHS PACTEHUM, JKUBOTHBIX M UEJIOBEKa, a TaKke
(U3MOTOTHYECKUX TPOIIECCOB, MOBEACHUS W KOTHUTUBHBIX (DyHKIMA. ['eHeTHUYeCcKne MeXaHU3MbI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35SUH — MMapa3uT» U «XO3IUH — MHUKPOOHOMY.
['eneTnueckue acmeKThl KOHTPOJS W W3MEHEHHs HACIICACTBEHHOW WH(POPMALUU B TOKOJICHHSIX
KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

IToptpetsr: I'. Menaens, T. MopraHs.

Tabmuupr 1 cxemsbl: «llepBblif U BTOpOW 3akoHbl Menaens», «Tperuil 3akon Menuaens»,
«AHanu3upymlee ckpemuBanue», «HemonHoe nomuHupoBaHuey», «CIENIEHHOE HAaclleJOBaHUE
MPU3HAKOB Y Ipo30oduiiely, «['eHernka monay, «Kapuotun denoBekay», «Kapuotum apo3oduis,
«Kapuorun nruis», « MHOKECTBEHHBIN ajiean3M», «B3anMoaeincTBrue reHoBy.

O6opynoBanue: Mojeidb JUIsl JEMOHCTpallMM 3aKOHOB €IUHO00pa3zusi MOpHI0B MEPBOIO
MOKOJIEHUS W pAaclICIUICEHUs] MNPU3HAKOB, MOJENb I JIEMOHCTpAallMM 3aKOHA HE3aBHCHMOTO
HaCJIEJOBaHUsI IPU3HAKOB, MOJENb JJIsi JEMOHCTpAlMM CLEMJIEHHOTO HAaclIeJOBAHUS MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapart: «Jpo3odpunay.

IIpakTnueckas padora «I3yuyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIMBAHUSA Y
IPpO30(UITBD».

IIpakTnueckas padora «/3yuyeHue pe3ynbTaToB JUTHOPUAHOIO CKpELIMBaHUSA Yy
IPpO30(UITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHotuna u cpeasl npu  GopmupoBaHuM (GeHoTHna. M3MeHYMBOCTb
npu3HakoB.  KadecTBeHHble M KOJMYECTBEHHbIE  MPU3HAKK.  Bujapl  M3MEHYMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

MonudukanonHas H3MEHUMBOCTh. Ponb cpenbl B (GopMHUpPOBaHUM MOJIU(DUKAIIMOHHOM
n3MeHunBoCcTH. Hopma peakiuu npusHaka. BapuaiuoHHbI psa U BapuanuoHHas kKpusas (B.
Noranncen). CoiicTBa MOU(DUKAIIMOHHON H3MEHUYMBOCTH.

I'enoTunuueckass wW3MEeHUMBOCTb. (CBOMCTBA TI'€HOTUIIMYECKOM HW3MEHUYMBOCTH. Bumsl
TFeHOTUITUYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallUOHHASI.

KomOuHaTHBHasT M3MEHYMBOCTb. MeiHO3 M TMOJOBOWM MpoLEecc — OCHOBa KOMOMHATHBHOM
M3MEHYUBOCTH. POJIb KOMOMHATHBHON MU3MEHUMBOCTH B CO3JJaHUM F€HETHMYECKOTO pa3HooOpas3us B
npenenaax 0JHOTO BUAA.

MyTtannoHHass HW3MEHYMBOCTb. Buabpl MyTauuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHbIE M WHIYLIMPOBaHHBIE MyTallMU. SIAepHble M LUTOILIa3MaTUYECKHE MYTalUH.
ComaTtnueckue M TOJOBble MyTaluu. [IpUYMHBI BO3HMKHOBEHMS MyTanuil. MyTrareHbol U HX
BIUSHUE HAa OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOI'O Ipolecca. 3aKOH TOMOJIOTHYECKHX
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psanoB B HacieactBeHHOM wu3meHunBocTH (H.M. BaBuinon). BHesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTbD.

Dnucenemuxa u 3NUCEHOMUKA, POJb SNULEHEMUYeCKUX (Gakmopos 8 HaAcied08aHuu u
UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdemMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmumer u  cxembl: «Bunsl u3MeHdnBocTH», «MoaudukamonHas H3MEHUHUBOCTbHY,
«KoMmOuHaTHBHAs M3MEHUYUBOCTHY, «Meio3y», «OmnonoTBopeHue», «l eHeruueckue 3a0o0jeBaHUSL
yenoBeKay, « Buasl Mmyranuin.

O6opynoBaHue: KHUBbIe M TepOapHble HK3EMIUISIPbl KOMHATHBIX pPacTEHUH, PHUCYHKU
(pororpadun) )KUBOTHBIX C Pa3TMYHBIMH BUIAMU H3MEHYHBOCTH.

JlabopaTtopnasi  pabdora  «lcciemoBaHne — 3aKOHOMEPHOCTEH  MOIU(MDUKAITMOHHOM
W3MEHUYHUBOCTH. [IocTpoeHME BApUALIMOHHOTO PsAJla U BAPHALMOHHON KPUBOI».

IIpakTnyeckas padora «Mytanuu y Apo30Q bl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTuKa 4esi0BeKka

Kapuotun uenmoBeka. MexayHaponHas IporpaMMa HCCIEIOBAHHUS T'€HOMAa YeJIOBEKa.
MeTonpl M3Y4YCHHS] TCHETHKH YEJOBEKA: T'CHEAIOTWYCCKUH, OJM3HEIOBBIN, IUTOTCHETHYCCKHM,
MONYJALIMOHHO-CTATUCTUYECKUN,  MOJEKYJISIpHO-TeHeTHYecKuil. COBpPEMEHHOE  OIpeaeieHUe
TEHOTHIIA: MTOJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM uHuciie ¢ nomoupio T11P-
aHanuza. HacneacrBennsle 3a0oneBanusi yenoBeka. ['eHHbIE U XPOMOCOMHBIE OOJIE3HH YETIOBEKa.
bonesnn ¢ HaciaeACTBEHHON NPEAPACIONOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON TEHETHKU B
MPEeIOTBPALICHUN W JIEYCHUH TEHETHYEeCKHX 3a00JeBaHHUil dYenmoBeka. MeauKo-TeHeTHYecKoe
KOHCYNbTHUpOBaHKHe. CTBONOBBIC KIIETKH. [IOHATHE «Tr€HETUYECKOro rpy3a». DTHYECKHUE ACIIEKTHI
HCCIIEIOBaHHM B 00JIACTH pPeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue (HakTOPHl IMOBBIMICHHOW YYBCTBUTEIBHOCTH YEJOBEKAa K (U3MYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKPYKarollen cpefipl. [ 'eHeTnyeckas npeapacnoyioKeHHOCTh YeJI0OBEKa
K IIATOJIOTHSM.

JdeMmoHcTpamun

Tabmuubl u cxembl: «Kapuotum uyenoBeka», «MeToabl W3y4deHUs] TEHETHUKH YEJIOBEKay,
«["eneTnueckue 3a00eBaHUS YETOBEKAY.

IpakTuyeckasi padora «CocTaBiieHUE U aHATU3 POJIOCTIOBHOMY.

Tema 15. Cenrekuusi OpraHusMoB

JlomecTukanusi W CeNeKIUs. 3apoKJIeHUEe CeNeKIMu U jaoMectukanuu. Yuenue H. U.
BasunoBa o lleHTpax mpoucxoxaeHusi 1 MHOT00Opasusi KylIbTYPHBIX pacTeHuil. Ponb cenekmuu B
CO3JIJaHUU COPTOB PACTCHHM W MOPOJ KUBOTHBIX. COpT, MOpOJa, MTaMM. 3aKOH TOMOJIOTUYECKHUX
pAloB B HaciueacTBeHHOM u3MmeHuuBocth H. M. BaBuiioBa, ero 3HaueHue Uisl CEJIEKLMOHHOU
paboTHI.

Mertoabl ceneKIMOHHOW paboThl. MICKyCCTBEHHBIH OTOOp: MAacCOBBIM M WHAWBUAYAJIbHBIN.
Otanbl KOMOWHAIMOHHOW cenekiuu. Vcneitanne mpousBoauteneit mo mortomMcTBy. OTOOp MO
TEHOTHUITY C MOMOIIBIO0 OIEHKU (DEHOTHIA MOTOMCTBA U OTOOp MO T€HOTHUIY C MOMOIIBI0 aHATH3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak MeETOJ CeJNEeKIIMOHHON paboThl. PanuanuoHHbI U
XUMUYECKUM MyTareHe3 Kak WMCTOYHHUK MYTallMid y KyJIbTYpHBIX (GOpPM OpPraHU3MOB.
Hcnonk30BaHWe TEHOMHOTO PEeNaKTUPOBAHMS U MeTO/I0B pekomOuHaHTHBIX JIHK mist momyueHus
HWCXOJHOTO MaTepHaa i CeJICKIHUH.

[Tonydyenne  monuruionzoB.  BHyTpuBmmoBas  rubpuausamus.  bauskopoacTBeHHOE
CKpelllMBaHue, Wi HHOpuAUHT. HepoacTBeHHOE cKpelBaHue, Wi ayTOpuauHr. ['ereposuc u ero
npuunHbl. Mcnons3oBanue rereposuca B cenekuuu. OtmanéHHas rubpuamsanus. [Ipeomonenue
OecTuiousi MEXBUIOBBIX THOPUIIOB. JlOCTHMXKEHUS CENEKIMM PACTEHUW W JKUBOTHBIX. «3enéHas
DeBONOYUAY.
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CoxpaHeHHEe M H3Y4YEHHME T'€HETUUYECKHUX PECYpCOB KYJIbTYPHBIX PAacTEHHMH M HX JIUKHUX
ponuyeit uisi co3JaHusl HOBBIX COPTOB U TMOPHIIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
coxpanenue u ynpasieHue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHDBIX 8 YEJLAX VIVUUIEHUS] CYUYECmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM
yucie ¢ NpuUMeHeHuemM COBPEeMEHHbIX MemoO08 HAYUHLIX UCCIe008aHULl, Nepeoosvblx uoell u
NnepcneKmueHbX MexHoN0UL.

JdemMoHcTpanuu

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, II. I1. JIykpsnenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuipl 1 cxembl: «LIeHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3usi KyJIbTYPHBIX pacTEHHII»,
«3aKOH TOMOJIOTMYECKUX PSJAOB B HACIEJICTBEHHOM W3MEHUYMBOCTU», «METOAbl CeleKIUun»,
«Otnanénnas rubpuanzanusy, «MyrtareHes».

JlabopaTopHnasi paGora «/I3yueHue COpPTOB KyJIbTYPHBIX PACTEHMH M IOPOJA JOMAIIHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHne METOJIOB CEJIEKIIUU PACTCHUII.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUII».

Ikcekypenst «OCHOBHbIE METOJbI M JOCTHXKEHHUS CEJEKLUU PAcTeHHUN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOHCIBITATENBHBIM y4acTOK, B TEIJIMYHOE
XO035IICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOJIOTUSI U CHHTETHYECKast OMOJIOTHSA

OOBEeKTHI, HUCHONb3yeMble B OHOTEXHOJOTMH, — KJIETOYHBIE W TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MbI, HMX XapaKTepUCTHKa. TpaJullMOHHAs OWMOTEXHOJOTHUS: XJIeOOIeUeHHeE,
MOJTyYeHHE KHUCIOMOJIOYHBIX IMPOAYKTOB, BHHOJAENHE. MukpoOuonornueckuii cunte3. OOBEKTHI
MUKpPOOUOIOrHYecKux TexHonoruii. [[pon3BoacTBo O6enka, aMIHOKHCIOT U BUTAMUHOB.

CozaHue  TEXHOJNOIMM M HMHCTPYMEHTOB  LIEJICHANIPaBICHHOIO  WU3MEHEHHMS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIEJIbIO MOJYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COJEPKAILUX HE
BCTPEUAIOLIUECs B IPUPOJe ONOCUHTETUYECKUE ITYTH.

Kinerounas unxkeHepus. MeToabl KyJbTypbl KIETOK M TKaHEH pPACTEHUM MU KUBOTHBIX.
Kpuobanku. Comarmveckas TuUOpuAM3amus W COMaTHYeCKuid sMOpuoreHe3. lcmosip3oBaHue
ralylonIoB B CENEKUUU pacTeHuu. [lonyuenue MoHOKIOHANbHBLIX anmumen. Fcnonvzosarnue
MOHOKJIOHANbHBIX U NOJIUKIOHATbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHcTpyKkIns SHIEKIETOK M KIOHUPOBAHHUE KMBOTHBIX. METOJ TpaHCIUIAHTALMH SIAEP KIETOK.
Texunonocuu  0300poGreHUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHANILHO20 — DA3SMHONCEHUS.
CeNbCKOXO03AUCNEEHHBIX KYIbMYP.

XpOMOCOMHass M TE€HHas WHXeHepus. VCKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHPOBAHHE
pexomOuHanTHeIX JIHK. Coszdanue mpanceennvix opeanusmos. JlOCTHXKEHMS M TEPCIEKTUBBI
XPOMOCOMHOMW U T€HHOIN MH)KE€HEPUU. DKOJOTHYECKHE U AITHUECKHUE TPOOJIEMbl FTEeHHON MHKEHEPUH.

Menununckue OuotrexHonmoruu. Iloctrenomuas mudposas memuiuHa. [1IP-muarnoctuka.
MeTabonoOMHBIN aHalIN3, TEHOIIEHTPUYECKUI aHAJIW3 MPOTEOMa YeJIoBeKa JUIsl OLIEHKH COCTOSHUS
ero 370poBbs. Vcnonabp30oBaHNEe CTBOJIOBBIX KieToK. TapreTHas tepamnus paka. 3D-Onmomnxenepus
U pa3paboTKU (yHIAMEHTAJIbHBIX OCHOB MEAMIIMHCKMX TEXHOJIOTHUM, CO3JaHMsI KOMIUIEKCHBIX
TKaHel codeTaHHeM TEXHOJOTMH TpEXMEpHOro OMOMPUHTHHIA U cKapOIAMHTA Ul PELIeHUs
3a7a4 NEPCOHAUTM3UPOBAHHON METUIIMHBI.

Co3ngaHue BEKTOPHBIX BaKIUH C IeNbl0 oOecredeHruss KOMOWHHPOBAHHOM 3alIUTBI OT
Bo3Oynuteneir OPBU, ycraHoBiieHHE MOJIEKYJISPHBIX MeXaHHW3MOB (yHkuuonupoBanus PHK-
COJIep KalINX BUPYCOB, BBI3BIBAIOIIMX 0COOO OIAcHbIe 3a00JIeBaHHs YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuue! u cxemsl: «Mcronb30BaHe MUKPOOPTaHU3MOB B IIPOMBIIIIJIEHHOM POU3BO/ICTBEY,
«Knerounast nHxeHepusn», «I eHHasT HHKEHEPUSI.

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.
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IIpakTnyeckas padora «lloayuyeHne MOJTOYHOKHUCIBIX IPOAYKTOBY.
IKckypeusi «bHOTEXHONIOTHS — Ba)KHEHIIasi POU3BOAMTENIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE IIPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:kieHue U pasBUTHE IBOJIONHMOHHBIX NPeACTaB/JIeHUH B 0M0J10rHMI

OpomononHas teopus Y. Jlapsuna. [Ipeanoceuiku BO3HUKHOBEHUS AapBUHU3MA. JKHU3HB U
Hay4Has aedareiabHocTh Y. /lapBuHa.

JIBroKy1e cuiibl 3Bositonuy BUI0B 1o Y. JlapBuHY (BBICOKAass HHTEHCUBHOCTb Pa3MHOKEHUS
OpPraHU3MOB, HACJEICTBCHHAas HM3MEHUYMBOCTh, OOpb0a 3a CyIIECTBOBAHWE, ECTECTBEHHBIH U
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cunreTndeckoi Teopuu sBomormu (CTD). HeitpanbHas Teopus SBOJIOIHH.
CoBpeMeHHass 3BOJIOLMOHHAsA OWOJOrUs. 3HAYEHUE HBOJIOLMOHHONW TEOpUM B (POPMHUPOBAHUU
€CTECTBEHHO-HAay4YHO! KapTUHBI MUDA.

JdemoHcTpauuu

[Toprpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xongeitn, J. K. benses.

Tabmuupr u cxemsl: «Cucrema xuBoil npupoasl (no K. JIunuerw)y», «JlecTHuIa XKUBBIX
cymectB (1o Jlamapky)», «Mexanusm (HopMUpOBaHMS IPUCIIOCOOICHUN Y PACTEHUN U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. [lapuna», «Haxonku Y. JlapBunay,
«Dopmbl 00prOBI 3a cymiecTBoBaHUE», «Iloponkl ronydeit», «MHOroodpasue KyiabTYpHBIX (OpM
KamycTbl», «llopoabl ngoMamIHUX JKUBOTHBIX», «(Cxema o0pa3oBaHus HOBbIX BHJIOB (1o Y.
HapBuny)», «CxeMa COOTHOLIEHHs JBHXYIIMX CHJI 3BOMIOLUNY», «OCHOBHBIE IIOJIOKEHUS
CUHTETUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpPO03BOJIIOLUS U €€ pe3yJIbTaThl

[lonmynsimust Kak dieMeHTapHas enuHuua 3Boitoluu. COBpPEMEHHBIE METOJAbl OLIEHKH
IeHETUYECKOro pa3Hoo0pa3us U CTPYKTYphl MONyisanuid. M3MeHeHue reHodoHAa MONyIsIUU Kak
2JIEMEHTAapHOE 53BOJIOLMOHHOE SBJIEHME. 3aKOH TIeHeruyeckoro pasHoBecust [[x. Xapnau, B.
Baiin6epra.

OnemeHTapHble (akTOpbl (ABMKYIIME CHJIBI) 53BOJIOUMU. MyTallMOHHBIA IpoLecC.
KomOuHaTuBHas u3MeHUUBOCTh. [[pelid reHoB — ciiyyaiiHble HeHaNpaBIeHHbIE U3MEHEHUS 4acTOT
ajtenedt B momyssiuax. D¢deKkT ocHoBatens. Iggexm Oymovirounozo eopaviwika. Cudcenue
2EHEeMUYEeCcKo20 pasHoobpasus: npuduHvl u cieocmeus. Ilposenenue s3gpghpexma Opeligha cenos &
oonbwiux U  manvix nonyiayuax. Murpanuu. WM3onsuus  nomynsuui:  reorpaduyeckas
(mpocTpaHCTBEHHas1), OMooruyeckas (pernpoayKTUBHAS).

EctectBenHblil 0TOOp — Hanpapistonmii hakrop 3Bomonnu. PopMbl €CTECTBEHHOTO 0TOOpa:
JBIDKYIIUH,  cTaOMiIM3upyroumuii,  paspeiBatonuii  (au3pyntuBHbIA).  [losoBoit  oTGop.
Bo3HMKHOBEHNE U 3BOJIOLUS COLIMATIBLHOTO MTOBEACHUS JKUBOTHBIX.

[TpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3ylbTaT MHUKPOIBOJIOLUHM. Bo3HUKHOBEHHE
npucnocoOIeHni y opranu3mMoB. ApoMopdo3sl U uaunoagantanuu. [Ipumepsl npucrnocoOneHuil y
OpraHu3zMoB:  Mop¢osorudeckue,  (usnonornyeckue, OHOXMMHUYECKHE,  IOBEACHYECKHE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum M cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHMKPO3BOJIOLMH.
M3omsammst — ximroueBod  (akTop BUAooOpazoBaHusa. [lytm u  cmocoObl  BHUI000pa30BaHUS:
ajionatpuueckoe  (reorpaduyeckoe),  CHUMIIATPUYECKOE  (IKOJOTHMYECKOE), «MTHOBEHHOE»
(monumonan3zanus, rudpuanszanus). JJJIuTeIbHOCTh SBONIOIMOHHBIX IIPOIECCOB.

Mexanu3mbl HOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.
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Ponp  sBOmMIOLIMOHHOM  OHONOrMM B pa3padOTKEe HAyYHBIX METOJIOB  COXPAaHEHUs
OouopazHooOpasus. MHKpPO3BOMIONMA M KOIBOJIOLMSA MAapa3uTOB M HX XO035€B. MexaHHU3MbI
(hopMUPOBaHUS YCTOWYHMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpaumuu

[Toptpersr: C. C. YerBepukos, O. Maiip.

Tabmuuel u cxembl: «MyTallMOHHAs W3MEHYUBOCTHY, «llomynsuoHHas CTPyKTypa BUIa»,
«Cxema mposiBieHusi 3akoHa  Xapau—BaifOepra»,  «/IBwKymume  CHIBI  SBOJIOLUNY,
«OKoJoruyeckass H30JALMsA TONysIUMA  ceBaHCKOM  Qopenw», «['eorpaduueckas H30IALMS
JMCTBEHHUIIBI CUOMPCKOM W JIMCTBEHHUIBI NAaypcKoi», «llomyssiMOHHBIE BOJHBI YHCICHHOCTU
XMIIHUKOB M KepTB», «Cxema JeHCTBUS €CTECTBEHHOro oToopa», «Popmbl O0pbOBI 3a
CYILLIECTBOBAHUEY, «MHpycTpuanbHbIA MEJIaHU3MY, «OKussie HCKOIIa€MBbIE»,
«ITokpoBUTENBCTBEHHAsT OKpacka KHUBOTHBIX», «lIpenynpexnaromas oOKpacka >KHUBOTHBIXY,
«Du3nonoruueckue agantanun», «l[IpucmocoOieHHOCTh OpraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buma», «Bunbi-gBoitHukm», «CTpykTypa Buaa B mpupone», «CrocoOs
BunooOpa3oBanusi»,  «leorpapuueckoe  BUAOOOpa3oBaHME  TPEX  BHJOB  JIAHJABIIIEHY,
«DKOJOrMyeckoe BHJI000pa3oBaHMe BHIOB CcUHMLY, «llomuruionnsl pacteHuit», «KamycTHo-
pEeNCUYHBIA THOPUIY.

Ob6opynoBaHue: repbapuu pacTeHUi, KOJUIEKIIMHM HACEKOMBIX, dyuena ITHUI[ U 3Beper ¢
IpUMepaMu Pa3JIMYHBIX IMPUCHOCOOJIEHUH, uYydyena MNTULl W 3Bepell pas3HbIX BHUAOB, Irepdapuu
pacTeHuil OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PAa3IMUYHBIMU CIIOCOOAMHU.

JlabGopaTopHas padora «BrisiBiIeHHE N3MEHUNBOCTH Y OCOOEH OJTHOTO BUAY.

JlaGopatopnas pabGora «lIpucnocoGneHuss OpraHu3MoB M HMX OTHOCHTENIbHas
11e1ecO000Pa3HOCThY.

JlaGopatopHas padora «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO.

Tema 3. Makpo3sBosonust 4 eé pe3yJbTaThl

Metoabl u3ydeHHus MakposBoitouuu. [lageoHTonorndeckue MeToibl U3yYEHHs SBOJIIOLIUU.
[epexonnbie GopMbI U GUITOTEHETHYECKHE PSIIBI OPTaHU3MOB.

buoreorpaguyeckue Meronbl n3yueHus 3Boronuu. CpaBHeHHe Guiopbl U (hayHbI MATEPUKOB
1 0CcTpOBOB. bruoreorpadpudeckue odactu 3eMit. BHIbI-OHIEMUKH U PEITUKTHI.

OMOpHOJIOTMUECKHE M CPaBHUTEIBHO-MOP(]OIOrnyeckue METOAbl HM3y4YeHHs SBOJIIOLIMU.
I'eHeTnyeckue MeXaHU3Mbl 3BOJIOLUU OHTOrE€HE3a M TMOSBJICHHUS SBOJIOLMOHHBIX HOBIIECTB.
I'oMosiornuHBIE W aHAJOTUYHBIE OpraHbl. PylIMMEHTapHbIE OpraHbl M aTaBU3Mbl. MOJEKYJISIpHO-
reHeTHYecKue, OMOXMMUYECKUE U MaTeMaTHUYeCKUE METO/bl U3YUEHUsI SBOJIIOLMU. ['oMoornyHbIe
reHbl. CoBpeMEeHHbIE METO/Ibl TOCTPOCHUS (PUITOT€HETHUECKUX JIEPEBBEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOIMSI TEHOMOB.

OO1u11e 3aKOHOMEPHOCTH (TIpaBuiIa) IBOMOLMH. [Ipunyun cmenwvl ynxkyuti. HeoOpatumocTth
9BOJIIOLIMU. AflanTUBHAS paanannsa. HepaBHOMEpPHOCTh TEMITOB HBOJIIOLINH.

JdemoncTpanuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuuel U cxembl: «DUIOreHETHUECKUH Ps JIOMAAN», «APXEONTEPUKC», «3Bepo3yObie
smepb», «Crerouedanby», «PuHnoputs», «CeMeHHbIE NanopoTHUKMW», «buoreorpapuueckue
30HBl 3emun», «Jlpeiid KoHTHMHEHTOB», «Penuktbl», «HavanpHble CcTaguu 3MOPHOHATIBHOTO
pa3BUTHS MO3BOHOYHBIX KUBOTHBIX», «['OMOJOTHYHbIE U aHAJIOTUYHBIE OpPraHb», «PyAMMEHTHI»,
«ATaBU3MBDY, «XPOMOCOMHbIE HAaOOpBHl 4YellOBeKa U IIMMIIAH3e», «lJ1aBHbIE HamMpaBIeHUsS
3BOJTIOLIMNY, «O011I1Me 3aKOHOMEPHOCTH IBOJTIOLIUN.

OO6opynoBaHue: KOJJIEKIMH, TepOapuH, MYISDKA HCKOMAEMBIX OCTaTKOB OPraHU3MOB,
MYJISKH TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTApHBIX OpPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. [IpouncxoxneHue u pa3BUTHE )KM3HU HA 3emJie
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Hayunbie rumote3sl MPOUCXOXKACHUS JKU3HU Ha 3emie. AOUWOTEHE3 M TaHCIEPMHS.
JloHayuHble TPEACTABIECHUS O 3apOXKICHUM >KU3HM (KpealuoHu3M). ['Hmore3a MOCTOSHHOTO
camMo3apo’KJIeHUs KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTUSI.

OcHoBHbIE 3Tamnbl HeOpraHudeckon 3poitonuu. IlnanerapHas (reosormyeckasi) IBOJIOLMUS.
Xumuyeckasi 3BOIIONUS. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BEIECTB U3 HeopraHudeckux. OmnbIT
C. Mumnepa u I'. FOpu. Ob6pazoBanue nonumepoB u3 MoHoMmepoB. Koaneparnas rumote3a A. 1.
Omnapuna, runore3a neppuvyHoro OympoHa J[x. XonmeliHa, reHeTudeckas rumnotesa [. Mémnepa.
Pu6osumer (T. Yek) u rumoresa «mupa PHK» V. T'mnbepra. dopmmpoBaHue meMOpaH u
BO3HUKHOBEHHE MTPOTOKIIETKH.

HUctopus 3emsin u Meroabl €€ wu3ydyeHusa. LVckomaemple OpPraHMYeCKHE OCTATKH.
l'eoxpononmoruss u e€ wmeroabl. OrTHocuTenbHasT U a0OCONIOTHAasE  T€OXPOHOJIOTHS.
I'eoxpoHosoruueckast Kaja: 30Hbl, 3pbl, IEPUOJIbL, FTOXH.

HavanbHple 3Tanmbl opraHudeckoil 3Boiouud. llosiBieHWe u 3BOIIIOIMS TMEPBBIX KIIETOK.
OBomonuss MeTabonu3Ma. Bo3HuKHOBeHHE TepBBIX HKocucTteM. COBpeMEHHBIE MHUKPOOHBIE
OMOIUIEHKH KaK aHAJIOT MepBhIX Ha 3emiie coobiiecTB. CTpoMaTonuThl. [IpoKapuoThI U SyKapUOTHI.

[Ipoucxoxaenue sykapuor (cUMOMOTeHe3). OBOJIIOLIMOHHOE IPOUCXO0XKIEHUE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHuM3MOB.  BO3HMKHOBEHHE  OCHOBHBIX  TIpymn
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl BOJIOIUHU BBICIIMX pacTeHuil. OCHOBHBIE apoMop(do3bl pacTeHuid. Brixon
pactenuit Ha cymy. [losiBleHue CHOpPOBBIX pacTeHUM M 3aBoeBaHHe UMHU cymd. CeMeHHbIE
pactenus. [IporcxoxaeHne IBETKOBBIX PACTEHUN.

OcHOBHbIE 3Tambl HBOJIOLMM KUBOTHOrO MHpa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MHOSIBIEHHE COBPEMEHHBIX THUIOB. [lepBbie XOpaoBbIe
*UBOTHBIC. JKU3Hb B BOjC. DBONIONMS MO3BOHOYHBIX. I[IponcxoxaeHne ampuOuii W penTHITHA.
[Ipoucxoxaenne Miekonutamux u nrtull. [IpuHiun kiarodyeBoro apomopdoza. OcBoenwue
0€CIT03BOHOYHBIMY U TTO3BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3Butue xu3Hu Ha 3emiie MO 3paM M NEPUOJIaM: apXei, MPOTEPO30H, Majaeo30il, ME3030M,
KaiiHO30M. OO0mIass XapakTepUCTHKa KJIMMaTa M reoJOTHYECKUX mporeccoB. [losiBieHue u pacuser
XapaKTepHBIX OpPraHU3MOB. YTIeoOpa3oBaHHE: €ro YCIOBUS M BIHMSHHE Ha Ta30BBIH COCTaB
aTMoCQepBHI.

MaccoBble BBIMHUpaHUsI — SKOJOTMYECKHE KPHU3HCHI Mpouuioro. I[IpuumHbl U cleacTBus
MaccoBbIX BbIMHUpaHUil. COBpeMEHHBIH SKOJIOTMYECKUN KpHu3uc, ero ocoOeHHocTu. [IpoGiema
COXpaHeHMs OMOopa3HOooOpa3us Ha 3emiie.

CoBpemeHHas cucrteMa oOpraHuyeckoro mupa. [IpuHUMIBI KiIacCU(pUKAUU OpPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPTraHU3MOB.

JdemMoHcTpanuu

[Hoptpersr: ®@. Peau, JI. Cnamnanuanu, JI. Ilactep, . . MeunukoB, A. U. Onapun, JIx.
Xonneiin, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmumer u cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. Tlactepa mo usydeHuro
camo3apokJeHust ku3Hu», «Cxema ombita C. Mumnepa, I'. FOpu», «3Jrtanel HeopraHuyeckoit
3BONMIOLUNY, «l'eoxpoHosornueckas mkaina», «HadalbHble 3Tanbl OPraHUYECKOW HBOJIOLUNY,
«Cxema o0Opa3oBaHHs IYKapHOT MyTEM cUMOMOTeHe3ay, «Cuctema XuBOM mpupoasn», «CTpoeHne
BUpyca», «Apomophosbl  pacteHui», «PunnOMUTE, «OXHOKIETOYHBIE  BOAOPOCIHY,
«MHOrokneTouHble Bogopociany, «Mxm», «llanopotHuku», «I'omocemenHble pacTeHuss», «Opransl
IBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KUBOTHOTO MHPaA», «ApPOMOP(O3bl KUBOTHBIXY,
«IIpocrenimmey, «Kumeunononoctueiey, «llmockue uyepBu», «UneHucrtonorue», «PvIObI»,
«3eMHOBOAHBIEY, «lIpecMmbikaromumecs», «lItumeply, «Mraexkonurtatomue», «Pa3BuTHe XU3HU B
apxenckoil spey», «Pa3BUTHE XKU3HU B MPOTEPO3OMCKOM 3pey», «PazBuTHE )KU3HU B MAIEO30MCKOM
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apen, «PasBurHe XKU3HM B ME3030MCKOM dpe», «Pa3BuUThe KU3HM B KAMHO30MCKOM dpey,
«CoBpeMeHHas CHCTEMa OPraHUYECKOTO MUPa».

Ob6opynoBanue: repOapuyl pacTCHUN pa3IMYHBIX OTAEJIOB, KOJJIEKIIUN HACEKOMBIX, BIIAYKHbIC
IIpenapaTsl JKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJJICKLIUHU HIVIOKO’KHMX, CKEJIEThl ITO3BOHOYHBIX
JKUBOTHBIX, dy4ena ITUL] U 3BepeH, KOJUIEKIUU OKaMEHEJIOCTEH, MOJIE3HBIX UCKOMAEMBbIX, MYJISKH
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnaa JgaGoparopnas pa6ora «MoaenupoBanue omnbiToB Mumnepa—tOpu 1o
M3y4eHHUI0 Aa0MOTreHHOT0 CUHTE3a OpraHMYeCKMX COeIMHEHHH B IEpBUYHOI aTMocheper.

JlabopaTopnasi pabora «lI3yueHue M ONHMCAHHE MCKOMAEMBIX OCTAaTKOB JPEBHUX
OpPraHHU3MOBY.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUIN PAa3HBIX OTAEIOB.

IIpakTnueckas padora «3yyeHne 0coOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pasnens! u 3agaun aHTpOnonaorui. Merobl aHTPOIIOJIOTHH.

CraHOB/IEHHE TPEACTABIECHUN O IPOUCXOXKACHUU YeEIOBEKa. PeluruosHble BO33pEHMSL.
CoBpeMEHHBIE HAYYHBIE TEOPUH.

Cxo/1cTBO uenoBeKa ¢ KUBOTHBIMU. CHUCTEMAaTHYECKOE T0JIOKEHHE YenoBeka. CBUIETENbCTBA
CXOJICTBA 4YEJIOBEKA C JKMBOTHBIMH: CPaBHUTEIBbHO-MOP(OJIOTHYECKUe, 3SMOPHUOIOTHYECKHUE,
¢buznonoro-6MoXxuMuIEcKue, mopeaeHueckue. OTINYNS YeIoBeKa OT KHUBOTHBIX. [IpsMoxoxaenne
U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOW CHUTHAJIbHON
CUCTEMBI.

JBrxyie cuibl ((hakTophl) aHTpoNoreHesa: Ouosioruyeckue, conuaibabie. COOTHOIIEHUE
OMOJIOTMYECKHX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE cTaauu aHTpornoreHeza. PanHue venoBekooOpasHble 00€3bsHBI (IPOKOHCYIbI) U
paHHHE TMOHTUABI — OOIIME TPEAKH YeIOBEKOOOPa3HBIX 00€3bsiH M JIONEH. ABCTPAIONHUTEKA —
IBYHOTHE NpeakH Jroned. YenoBek yMenbld, NEpBbIE M3rOTOBJICHHS Opyaud Tpyna. Yenosek
MPSMOXOJIANINN W TIEPBBIA BBIXOJ JIIOACH 3a mpeaeibl Adpuku. UemoBek reiaenbOeprckuii —
o0IIMi MpeloK HeaHJIepTalbCKOIo YeloBeKa M YeJOBEKa pa3yMHOro. YesroBeKk HeaHAepTalIbCKUI
KaKk BHUJ JIOJEH XOJIOOHOTO KJIMMAara. YenoBeK pa3syMHBIH COBPEMEHHOIO THUIA, JCHUCOBCKHM
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npejaenamMu Adpuku. [laneoreneTnka v najgeoreHOMHUKA.

DOBOJIOIUS COBPEMEHHOI'O 4YesloBeKa. EcTecTBeHHBIM OTOOp B MOMYJIALHMAX 4YeJIOBEKa.
MyTranuoHHbIi nporiecc U noaumopdusm. [lomynsnnoHHbIe BOJNHBI, JIpeld TeHOB, MUTpauus U
«3(h}eKT ocHOBATENA» B MOMYJISUAX COBPEMEHHOI'O YETIOBEKA.

Yenoseueckue pacbl. [lonste o pace. bonbiime packl: eBporeoujiHas (eBpasuiickas),
aBCTpaJo-HerpouiHas (3KBaTopuaibHasi), MOHIOJIONIHAs (a3uaTcKo-aMepuKaHcKast). Bpems u mytu
paccereHusl 4eloBeKa M0 IulaHere. ENMHCTBO 4yenoBeueckux pac. Haydynas HECOCTOATENBHOCTH
pacusMma. IlpucrnocoGneHHOCTh 4YeoBeKa K pa3HbIM YCIOBMSIM OKpYyKawolled cpenbl. BnusHue
reorpaduueckoii cpeapl U apeiida reHoB Ha MOP(OIIOTHIO U (PU3HOIOTHIO YETIOBEKA.

MexaucuurnianHapable  MeToabl B (usnueckod  (OMOJIOTHYECKON)  aHTPOMOJIOTHH.
OBOJIOIIMOHHAS AaHTPOIIOJIOTHS U NAJICOAHTPOIIONOI S YEJIOBEUECKUX MOMYIIsIil. buoconnanpHble
HCCIIeIOBaHMs IPUPOJIbl uenoBeka. McciaenoBanue KO3BOMIOLNUN OMOJIOTHYECKOTO U COLIMAIBHOTO B
YEIJIOBEKE.

JdemMoHcTpanuu

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

Tabmuuprt w  cxembl: «MeToapl  aHTpomojorum», «['OJTOBHOW  MO3r  YEIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKeleT 4YenoBeKa W CKeNeT IIMMIaH3e», «PyTuMeHTh u
aTaBU3MBbl», «/IBWXKymiMe CHJIBI  aHTPONOTEHE3a», «JBOJIOLNMOHHOE JIPEBO  YEIIOBEKA,
«ABcCTpanonuTeK», «YenoBek yMmenslii», «HenoBek NpAMOXOAAIMi», «/eHUCOBCKUI Yem0oBEK»
«Heannepranbipb», «KpomanboHubsy, «lIpenku denoBekay, «ITarbl 3BONIONUH YeloBeKay, «Pachl
YEJIOBEKay.
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O6opynoBanne: MyJSDKH OKaMEHENOCTeH, MPEeIMETOB MaTepUalbHOW KYyIbTYpPHI MPEAKOB
YeloBeKa, penpoaykiuu (pororpadun) KapTuH ¢ MUDOTOTHISCCKUMHA M OMOJIEHCKIMH CIO’KETaMU
MPOUCXOXKACHUSL dYeJoBeKa, (oTorpaguu HAXOAOK HCKOMAEMBIX OCTATKOB YEJOBEKa, CKEJeT
YelloBeKa, MOJIeNb Yepera uejoBeKa W yeperna IIUMIaH3e, MOJEIb KHCTH YelOBeKa U KHCTU
LIMMIIaH3€, MOJEIIN TOpCa MIPEIKOB YEJIOBEKA.

JlaGopaTopHas padora «/3ydeHrue ocoOOCHHOCTEH CTPOCHHUS CKelieTa YelOBeKa, CBI3aHHBIX
C TIPSIMOX 0K ICHHEM.

IIpakTnyeckas padora «3ydeHre S3KOJIOrHYECKUX aJanTallui 4eJTOBEKay.

Tema 6. DkoJiorHs — HayKa 0 B3aMMOOTHOIIEHUSIX OPTaHU3MOB U HAIOPTraHU3MEHHBIX
CHCTEM C OKpPYKaleil cpenoi

3apoxaeHue U pa3Butue skojoruu B Tpynax A. 'ymbonbara, K. @. Pynse, H. A. Cesepiiona,
9. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3agaun skosioruu. CBA3b 9KOJIOTHUU C APYTUMU
HayKaMH.

Metonsl skonorud. IloneBble HaOmOAEHUA. DKCIEPUMEHTHI B JKOJIOTHUU: MPUPOIHBIE U
nabopaTtopuble. MoaenupoBaHie B SKOJIOTUH. MOHHMTOPUHI OKpYKAIOUIEH CpeIbl: JOKaJIbHBIH,
pPErHOHAIIbHBIN U TJI00AIbHBIN.

3HaueHUEe DSKOJOTMYECKMX 3HAHUM IS 4esloBeKa. ODKOJIOIMYECKOE MHPOBO33PEHUE Kak
OCHOBa CBsi3ed uesnoBeuecTBa ¢ NpuUpoaoi. DOpMHUPOBAHUE HSKOJOTHYECKOH KYyIbTYphl U
9KOJIOTMYECKON IPaMOTHOCTH HACEJICHUS.

JdeMoHcTpamun

[optpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, O. I'ekkens, A. Tenciu, B. H.
Cykaués.

Tabmuubl u cxembl: «Pasnensl skomorun», «MeTonbl sKoiorumy», «Cxema MOHUTOpPUHTA
OKpY>KaroIen Cpeb».

JlabopaTopHas padora «/3ydeHrne METOI0B IKOJIOTHYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpea o0UTAHUS

Dkojnoruveckre GakTopbl U 3aKOHOMEPHOCTH UX JeHcTBUsA. Kitaccupukamms 3K0I0THIeCKUX
(dakTopoB: abuoTuyeckue, OWOTHUECKHE, aHTpomoreHHble. OOIIME 3aKOHOMEPHOCTH JIEHCTBUS
skosorudeckux (akropos. [IpaBumo munmmyma (K. [mpenrens, 0. JIubOux). TonmepaHTHOCTS.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue ¢akropbl. CBeT Kak 3kojormdyeckuil (axrop. JlelicTBue pa3HBIX y4acTKOB
COTHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE TPYIMIbl PACTEHHH M KUBOTHBIX I10
OTHOIIEHHUIO K cBeTy. CUTHabHas poiib cBeTa. DoToneprou3M.

Temmepatypa kak »Konoruueckuit (axrtop. JlelicTBue TemmepaTypbl Ha OPTraHHU3MBI.
[TolikmoTepMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIEC U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skomorumueckuil Qaxtop. IlpucmocobneHus pacTeHH K MOAIEP:KaHUIO
BojHOTO Oananca. Kimaccudukarus pacTeHuil o OTHOIIEHHIO K Boje. [IpucrnocoOneHus >KUBOTHBIX
K U3MEHEHHIO BOJJHOTO PEXXKHUMA.

Cpenbl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IIOYBEHHAs, IJIyOWHHas
MOMNOYBEHHAs, BHYTpUOpraHu3MeHHas. @OHU3UKO-XUMUYECKHE OCOOCHHOCTH Ccpel OOWTaHUA
opranusmoB. [IpucnocoOaeHnst OpraHu3MoB K KHU3HU B Pa3HbIX Cpe/ax.

buonoruueckue purmbl. BHemHne u BHyTpeHHHE PUTMBL. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennoie (opmbl opranu3moB. llonstue o xu3HeHHOU ¢dopme. JKu3HEHHBIE (OPMBI
pacTeHWi: JepeBbs, KYCTApHHUKH, KyCTapHUYKH, MHOTOJICTHHE TPaBbl, OJHOJICTHHE TPAaBHI.
XKuznenusle (OpMBbI JKUBOTHBIX: THJIPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTBL. OCOOEHHOCTH CTPOCHUS
1 00pasa KU3HHU.

buotnueckue gakropsl. Bunbl OMOTHYECKUX B3aMMOACHCTBUIA: KOHKYPEHIIHSI, XUIIIHUYECTBO,
cumbuo3 u ero ¢opmsbl. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxJIeOHM4YecTBO). Herpoduueckne B3ammopeicTBus (Tomuueckue, popuueckue, Gabpudeckue).
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3HayeHne OMOTHYECKUX B3aMMOJEHCTBHM JJIS CYIIECTBOBAHUS OPraHW3MOB B cpeje OOMTaHMS.
[IpuHIMIT KOHKYPEHTHOTO UCKIIFOUEHHS.

JdemMoHcTpanuu

Tabmuupl 1 cxembl: «DKonorudeckue ¢GakTopb», «CBETOBOH CHEKTP», «IKOJIOTHYECKHE
TPYIIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TEIIOKPOBHBIE >KUBOTHBIE», «XOJIOJHOKPOBHBIC
KHUBOTHBIEY, «DU3NOJIOTUYECKUE aJanTallii KUBOTHBIX», «Cpenbl OOWTaHHUS OPraHU3MOBY,
«buonornueckue putrMmel», «KusHennsle (GopMbl pacTeHUi», «Ku3HeHHbIE (HOPMBI KUBOTHBIXY,
«IJKOocucTEMa IMIMPOKOIMCTBEHHOTO Jecay, «JKOCHUCTEMa XBOMHOro seca», «llenm nutanus»,
«XunanaectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KoMmmeHcamuzmy.

O6opynoBanue: repOapuu pacTeHUHW U IKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHUSHUIO
pPa3IUYHBIX  JKOJOTMYECKUX  (AaKTOpOB, repOapu  CBETONIOOMBBIX, TCHETIOOWBBIX U
TEHEBBIHOCJIMBBIX PACTEHUMN, CBETOJNIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIHMBBIE KOMHATHBIC
pacteHusi, repOapuu M KOJUIEKLIUU TETUIOMIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOHYMBBIX PACTECHHIA,
yyyelna NTHUI[ W 3Bepeil, repbdapuu pacTeHHWil, OTHOCSAMIMXCA K Trurpopurtam, Kcepoduram,
Me30(puTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJIEKIIUH KUBOTHBIX, OOUTAIOMIMX B PA3HBIX
cpenax, repOapuM M KOJUIGKIMM PACTEHUH U IKUBOTHBIX, OONAJaOIIUX  YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSM YCIIOBUH KU3HU, TepOapuu U KOJUIEKIUN PACTCHUN
Y KUBOTHBIX PA3NIUYHBIX KU3HEHHBIX (POPM, KOJUIEKIIMH >KMBOTHBIX, YYACTBYIOIIUX B Pa3IHMUHBIX
OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTopnasi pabora «BrIsiBiIeHHE MPUCTIOCOOIECHII OPraHU3MOB K BIUSHUIO CBETa.

JlabopaTopuasi padora «BbIsgBIeHHE TPHUCIOCOOJICHUI OpPraHU3MOB K  BIIHSHHIO
TEMIIEPaTypbI».

JlabopaTopHasi pa6ora «AHATOMHYECKHME OCOOCHHOCTH pACTEHUM U3 Pa3HBIX MECT
OOUTaAHUS.

Tema 8. Jxkos0rust BUAOB U MOMYJISALUH

DKOJIOTHYECKHE XapaKTepUCTUKU mnonyisaiuu. [lomymsmus kak Ouonoruyeckas cucTeMa.
Ponb HEoMHOPOAHOCTH cpenbl, (U3MYECKUX OaphbepoB M OCOOCHHOCTEH OWOJIOTMH BHJIOB B
(GbopMUPOBaHUM MPOCTPAHCTBEHHON CTPYKTYphl momyiasuuid. OCHOBHbBIE MOKA3aTENH MOMYJISINU:
YHUCJIEHHOCTb, IUIOTHOCTh, BO3PACTHAs U IOJIOBAsl CTPYKTYPA, POKIAAEMOCTD, IIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpALUSI.

Dkojorudeckas CTpykTypa nomyisiuu. OIlleHKa YHUCICHHOCTH Nomyisiinuu. JluHamuka
nonyysauuu M e€ perymsiuus. buornueckuii moreHuuMan nonyisuud. MojaenupoBaHue AMHAMUKH
nonymsinuu. KpuBele pocta uMciaeHHocTd mnonyisuuu. Kpuble BbDKUBaHHMS. Perymsmus
YUCIEHHOCTU TMOMYNSIUA: poib (DAKTOPOB, 3aBUCIIIUX U HE 3aBHUCSIIUX OT MJIOTHOCTH.
DKojoruueckue crpareru BuioB (I- u K-crparerun).

[lonatue o006 »5Kojoruueckod Hume Buga. MecrooOuTaHue. MHOroMepHas MOJENb
skonornyeckod Humm JIx.M. XarumHcona. Pasmeps! skosnormdeckoil Humu. [loTeHnumanbHas u
peann30BaHHAs HUIIIU.

Bung kak cucrema nonynanud. Apeanibl BUAOB. BuABI M MX KU3HEHHBIC CTPATETHM.
DKOJIOTHYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEECHUS U MUTpallUi KUBOTHBIX. bronornueckrne nHBa3uu 4yKepoaHbIX
BHJIOB.

JdemMoHcTpanuu

IToprper: Ix. K. XaTunHCOoH.

Tabmuipl 1 cxembl: «JKOJOTHYECKHE XapaKTePUCTUKH Homynsuuun», «lIpoctpancTBeHHas
CTpyKTypa mnonyisauun», «Bo3pactHele mnupamuabl nonyaauuny», «CKOpPOCTb —3aceleHus
MOBEPXHOCTH 3E€MJIM PA3JIUYHBIMU OpraHusmamm», «Mopenb skonorndeckod Humm JLx. .
XaTYMHCOHAY.

ObopynoBanue: repdapun pacTeHU, KOJUICKITUN )KHBOTHBIX.

JlaGopaTopHas padora «IIpucnocoOneHus ceMsaH pacTeHHI K pacCeIeHUIO.
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Tema 9. Jko0rus coodmecTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsi3u MEXIy OpraHHU3MaMH B
ouoreHose.

DxocucTema Kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIMOHATBHBIE OJJOKH OPTaHU3MOB
B 9KOCHCTEME: IPOAYLIEHThI, KOHCYMEHTHI, peyleHThl. Tpoduueckue ypoBHu. Tpoduueckue memnu
u cetd. AGnotnyeckue 010ku 3xocucteM. [1ouBbl U Wbl B sKocucTeMax. KpyroBopotT BeiiecTB u
IIOTOK SHEPTUU B IKOCHUCTEME.

OcHoBHbBIE TIOKa3aTEeJNHU SKOCUCTEMbl. buomacca u mpoaykius. JKOJOTHUYECKHE MUPaAMUIbI
qrcen, OMoMacchl U YHEPTUH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. Dnyxmyayuu. HampaBieHHbIE
3aKOHOMEpPHbIE CMEHBI COOOIIeCTB — cykieccuu. IlepBudHble M BTOPHUYHBIE CYKLECCHM M HX
MPUYMHBL.  AHTPOIIOTEHHBIE  BO3JECHCTBUS HA  CyKueccud. KimmakcHoe  cOOOIIEeCTBO.
Bbropa3znoobpasue 1 moJHOTa KPyroBOpOoTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[Ipupoanbie AKOCUCTEMBI. JKOcuUcmeMbl 03Ep U peK. IDKocucmemvl Mopeli U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmenetl, NYCMblHb.

AHTpOIIOTEHHBIE ~ DKOCHCTEMBI.  Arposkocuctema. ArpoueHo3. Pazmuuusa — mexnay
AHTPOIIOTEHHBIMU U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. ['opoackas ¢diopa u ¢ayHa.
CuHaHTpOIU3aIMs TOPOJICKOH (ayHbl. buomornveckoe u X03sHUCTBEHHOE 3HAYCHHE arpPOIKOCHCTEM
U ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJIEHCTBHI OpraHM3MOB B 3KOCHCTEMaX.
Ponv kackaonozo sppexma u 6udos-3ouguxamopos (kiouesvix 6ud08) 6 HYHKYUOHUPOBAHUU
skocucmem. llepeHOC SHEPruM MU BEUIECTB MEXAY CMEXKHBIMH SKOCUCTEMAMHU. Y CTOMYMBOCTH
OpPraHU3MOB, MOMYJISINI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX H AaHTPOIIOT€HHBIX BO3ICHCTBHIA.

Mexanuzmvl  6030eticmeus.  3aepA3HEeHUll  pa3HblX — MUN08 HA  CYOOP2aAHUBMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX, OCHOBbl  IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmaus. MeTod0I0rusl MOHUTOPUHIA €CTECTBEHHBIX H
AHTPOTIOTEHHBIX SKOCUCTEM.

JdemMoHcTpanuu

IToprper: A. Jlx. Tencan.

Tabmuipr 1 cxembl: «CTpykTypa OHOIIEHO3a», «IKOCHUCTEMa UIMPOKOJIHMCTBEHHOTO JIiEcay,
«JKOocHCTEMA XBOWHOIO Jjeca», «QDyHKIMOHAJIbHBIE TPYIIBl OpPraHU3MOB B OJKOCHUCTEMEY,
«KpyroBopor BemectB B 3Kkocucteme», «llemn nuTaHus (mactOumiHas, JAETPUTHAS)»,
«DKoJoruyeckas nupaMuja 4yucen», «IKojoruyeckas nupamuaa Ouomacchl», «IKOJIornyeckas
nupamuza 3Heprun», «O0pazoBanue O6onota», «llepBuunas cykueccus», «BoccraHoBieHue jeca
IocJie mokapa», «9KOCHUCTeEMa 03epay, «ATpoueHo3», «KpyroBopoT BEIIECTB U MOTOK YHEPIHH B
arpoueHose», «IIpuMepsl ypOoIKOCUCTEM.

Ob6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIMM HACEKOMBIX, dydejga NTHULl U 3Bepeil,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTEHUMN, aKBapUYM KaK MOJENIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onrcanue ypoo3KOCHCTEMBD».

JlabopaTopHnasi padora «/3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX WICHHCTOHOTHUX B
Pa3HBIX IKOCHUCTEMAX.

IKCeKypeust «OKCKypcHsl B TUIMYHBIA OuoreoneHo3 (B 1yOpaBy, Oepe3HSK, €IbHHUK, Ha
CYXOJOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKCKypeust «IKCKypCHs B arpo3KOCHCTEMY (Ha T0JIe WK B TEIUIMYHOE XO03SICTBO).

Tema 10. Buocdepa — rnodanbHast IkocucTemMa

buocdepa — obOmemnanerapHas o0ojiouka 3eMIIHM, TII€ CYIIECTBYET WJIM CYIIECTBOBAJa
*u3Hb. PazButue npencrasnenuit o ouochepe B Tpynax O. 3tocca. Yuenue B. U. Bepnaackoro o
6uocgepe. Obmactu 6uocheps! u e€ cocras. JKupoe BemecTBo Ouocdeps! ¥ ero PyHKINH.
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3aKOHOMEPHOCTH cyliecTBoBaHUsI Ouochepsl. OcobeHHocTH Onocdepsl Kak riodambHOM
skocucteMmbl. JluHamuyeckoe paBHoBecue B Omochepe. KpyroBoporsl  BemiecTB U
OMOTeOXMMHUYECKHE ITUKIIBI (YIIIepo/ia, a30Ta). PUTMHUHOCTH siBIIeHUH B Ouocdepe.

3oHanbHOCTh Onocdepsnl. Ilonarue o Guome. OCHOBHBIE OMOMBI CYIIM: TYHIpPA, XBONHBIE
Jleca, CMEIIaHHbIE M IIUPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, MMYCTHIHH, TPOIIMYECKHUE Jieca,
BBICOKOTOphs. Kimnmar, pacTuTenbHbIN U )KUBOTHBINA MUP OMOMOB CYIIIH.

Crpykrypa U (QYHKIUS )KUBBIX CHCTEM, OLIEHKA WX PECYpCHOTrO MOTEHIHaIa u OnochepHbIx
GyHKIHA.

JdemMoHcTpanuu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuuer u cxemsl: «leocthepsr 3emnn», «Kpyrosopor azora B mpupoae», «Kpyroopor
yriaepoaa B mpupoje», «KpyroBopor kuciopoaa B npupoje», «KpyroBopoT BOIbI B HPUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Kmumarnueckue nosica 3emm», «Tyanpay, «Taiiray, «CMenianHbIi
necy, «lIupokonucTBeHHbIN Jecy, «CTrenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gecy.

Oo6opynoBanue: repOapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUN KHUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaomas cpeaa

DKOJIOTHYECKUE KPU3HCHI U UX MpUurHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHne
BO3IyIIHOW cpenpl. OXpaHa Bo3ayxa. 3arpsisHeHHE BOJIHOUM cpenpl. OXpaHa BOAHBIX PECYPCOB.
Pazpymenue noussl. OXxpaHa MoYBEHHBIX pecypcoB. 3MeHeHue kinMmara.

AHTpPOINOTreHHOE BO3/ICHCTBUE HA PACTUTENBHBIN U )KUBOTHBIN Mup. OXpaHa pacCTUTEIHLHOTO U
KUBOTHOTO MUpa. OCHOBHBIE NMPUHILUIBI OXpaHbl Mpupobl. KpacHsie kuuru. Oco0o oxpaHsieMbie
npupoansie Teppuropun (OOIIT). boranuyeckue casibl U 300JI0THYECKUE TAPKH.

OcCHOBHBIE TPHUHIUIIBI YCTOMYMBOTO pPa3BUTUSI UYETOBEYECTBA W MPUPOJLL. ParmonanbHoe
MPUPOJONONIB30BaHUE UM  COXpaHEHHWE OHOJOrHMuecKkoro pasHooOpazus 3emmn.  OOmiue
3aKOHOMEPHOCTH IJI00aJIbHBIX SKOJIOIMUECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3Hca U
€ro BEpOSITHBIC MOCIEACTBUS.

Pa3BuTre MeTO/10B MOHUTOPUHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX MporieccoB. Cucmemmbie
uccnedosanusi nepexooa K pecypcocoepezaiowel U  KOHKYPEHMOCHNOCOOHOU dHepeemuxe.
Buonoeuueckoe pasnoobpasue u oOuopecypcol. Hayuonanvhvie uHgopmayuoHusvie cucmemul,
obecneuusaiowue 00CmMyn K UHGOpMayuu no COCMOAHUIO OMOeNbHbIX U008 U dKocucmem. OcHoBbl
IKopeabunumayuu dKocucmem u cnocobos 00pvoLl ¢ Ouonospedcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemMoHcTpanuu

Tabnuie! 1 cxeMbl: «3arps3HeHue atMmocdepsl», «3arpsizHeHne ruapocheps», «3arps3HeHne
nouBel», «llapHuKoBbI AhdexT», «Ocobo oxpaHseMble TPUPOAHBIE TEeppUTOpUNY», «Mozjenu
YIPABISIEMOTO MUPay.

ObopynoBanue: pororpadun oxpaHseMbIX pacTeHHI U XKUBOTHBIX KpacHoil kuuru Poccuiickoit
®enepaunn, KpacHOW KHUTM peruoHa.

IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 11O BUOJIOT'U HA
YPOBHE CPE/JHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBAaHUS K pe3yslbTaTaM OCBOEHHS OO0YyYarolIMMHCS
IIPOrpaMM CpeIHEro o0Iero 00pa3oBaHus: TUYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHBIE.

B cTpyKType JIHMYHOCTHBIX pe3yJiIbTaTOB OCBOCHHS IMPOrpaMMbl MO OHOJOTHM BBIACICHBI
CJIETYIOIINE COCTABJISIIONINE: OCO3HAHNE 00YJIAIOITUMHUCS POCCUICKON TPAKIAaHCKONW UIEHTUYHOCTH
— FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIBLHOCTH U CAMOOINPEAEIICHUIO, Haauyue Momusayuy K
o0yueHuI0 OUOJIOTHH, YereHanpasienHoe pa3eumue BHYTPEHHUX yOeXKIeHUN IMYHOCTH Ha OCHOBE
KITIOYEBBIX IEHHOCTEW U UCTOPUYECKHUX TPAJAULUI pa3BUTHS OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb

22



u cnocobnocms O0yYaIOIIUXCA PYKOBOACTBOBAaTbCS B CBOEH JIEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHM, MPHUCYUIUMH CHCTEME OHOJIOTUYECKOTro oOpa3oBaHUs, Haauyue
npagoCco3HaHus SKOJIOTUYECKON KYJIbTYPbI, CHOCOOHOCMU CMA8UmMb UEIH U CTPOUTh KU3HEHHBIC
IIJIAHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHMS MPOrpamMMbl IO OMOJOTMU JOCTHTAIOTCS B E€AMHCTBE
y4eOHOM M BOCHHUTATEIbHOW NEATEIbHOCTH B COOTBETCTBHHM C TPAJULUOHHBIMU POCCUHCKUMU
COLIMOKYJIBTYPHBIMHM, HCTOPUYECKMMU M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, NPUHSATBIMU B
oOuiecTBe MpaBWJIaMU W HOPMaMHU TIOBEJIEHUS M CIIOCOOCTBYIOT IpolleccaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUSI M CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH NO3ULMM JMYHOCTH, NATPUOTH3MA U
YBaXEHUS K 3aKOHY WU IPABOMOPSAIKY, YEIOBEKY TpyJda MU CTaplIEMy IIOKOJEHHUIO, B3aUMHOIO
YBa)KEHHsI, OEPEKHOTO OTHOIIEHHS K KyJbTYPHOMY HACIICAMIO M TPAJUIIUSIM MHOTOHAIIMOHAILHOTO
Hapopa Poccuiickoit @enepanuu, Npupoje U OKPYKaroIIeH cpee.

JIMYHOCTHBIE PE3yJbTAaThl OCBOCHUS Y4eOHOro mpeamera «bHOJOTHS» TOHKHBI OTpaKaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JINYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIMi{, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSAM POCCHICKOT0 00IIecTBa, pacuIMpeHue KU3HEHHOTO
OIbITa U ONBITA JESITEIBHOCTU B MPOLIECCE pealn3aliid OCHOBHBIX HAllPaBJIEHUN BOCIMTATEIbHON
JEeSATEIbHOCTH, B TOM YHUCIIE€ B YACTH!

1) rpa:kIaHCKOro BOCIIMTAHMA:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3ULMK  OOy4yalolmlerocss Kak aKTHUBHOIO U
OTBETCTBEHHOT'0 YJI€HA POCCUNCKOI0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB U OOSA3aHHOCTEH, YBa)K€HUE 3aKOHA H
IIPaBOIIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AESITETbHOCTU MPHU CO3TAHUM YYEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U [T03HABATENIbHbIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIPEAETATh COOCTBEHHYIO MO3UIIMIO 10 OTHOIICHUIO K SIBJICHHUSIM COBPEMEHHOM
JKM3HHU U OOBACHATH €6

YMEHHE YYUTHIBATh B CBOMX JCUCTBUAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS
JOJeH ¢ pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU U COL[UAJIbHBIM TOJI0KEHHUEM;

TOTOBHOCTb K COTPYAHMYECTBY B TIPOLIECCE COBMECTHOTO BBIMOJIHEHUS Yy4EeOHBIX,
MT03HABATENbHBIX U UCCIIEOBATEIbCKUX 3a/a4, YBAKUTEIBHOIO OTHOIIEHNS K MHEHHIO ONIIIOHEHTOB
pU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKaHMS;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKON JESATENBbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPaKAaHCKOW HACHTHUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH Iepes PoauHoi, ropioctu 3a cBoM Kpaii, cBoro Poauny,
CBOH S13BIK M KYJIBTYPY, IIPOLUIOE U HACTOSIIEE MHOIOHAIIMOHAIILHOTO Hapoa Poceuuy;

LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACJIEIUIO U MaMITHUKAM IPUPOJBI, JOCTHKEHUAM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CMOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKHUX YUYEHBIX B CTAaHOBJIEHHE U Pa3BUTHE OMOJIOTHH,
MOHMMAaHMs 3HA4eHHUs OWOJIOTMM B TIO3HAHMM 3aKOHOB TIPUPOJBI, B JKU3HM YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uzeitHas yoe:xx 1IEHHOCTh, TOTOBHOCTH K CIIYXEHHIO U 3auiuTte OTeyecTBa, OTBETCTBEHHOCTH 32
ero cyanoy;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapo/a;

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBE/ICHUS;

CMOCOOHOCTh OLIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELICHHS, OPUCHTUPYICH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJIa B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;
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OTBETCTBEHHOE OTHOILIEHUE K CBOMUM POJUTENSM, CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHATUSA LEHHOCTEH CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAuLIMSIMU Hapoa0B Poccuu;

4) 3cTeTHYEeCKOro BOCIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOT'O M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHHIA,

MOHUMaHNE SMOLIMOHAIIBHOTO BO3JACHCTBUS AKUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE IMPOSBIATH
Ka4yeCcTBa TBOPUECKOUN JTMYHOCTH;

5) puznueckoro BocnuTanusi, GOPMUPOBAHUS KYJIbTYPHI 310POBbSI H IMOLMOHAJIBHOT0
0J1aronoJryyus:

MOHMMAHUE W pealu3aius 3J0pOBOTO M 0e30macHOro oOpasa >KU3HH (370pOBOE NMUTAHHE,
COOJIIOJICHUE TUTHECHUYECKUX TPAaBWJI U HOPM, COaJaHCUPOBAHHBIM PEXUM 3aHITHH M OTIbIXA,
perynspHasi pu3ndecKkas aKTHBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PHU3MYECKOMY U TICHXUYECKOMY 3710POBBIO;

MMOHMMAHHE [ICHHOCTH TPABUJI WHIUBUIYAIBHOTO U KOJJICKTUBHOTO 0€30MacCHOTO TIOBEICHUS
B CUTYAIUX, YTPOXKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HaHUE TIOCJICICTBUM M HENPUITHS BPEAHBIX NPHUBBIUCK (YMOTPEOJEHUS aIKOroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTHUBHOH NIE€ATEILHOCTH TEXHOJOTHYECKON M COLMAILHON HAIpPaBJICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENIHO BBIMIOJIHATH TAKYIO J1€ATEIbHOCTD;

WHTEpEC K pasIudHbIM cdepaM MpoPecCHOHATHHONW IesATEIIbHOCTH, YMCHHE COBEpPIIATh
OCO3HAHHBIN BBIOOpP Oynyiel mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOPa30BaHHUIO HA MPOTSIKCHHH BCEH
YKU3HU;

7) 3K0OJIOTrM4YeCKOT0 BOCIIMTAHMS:

9KOJIOTHUYECKU IieJieco00pa3Hoe OTHOIICHHWE K MPUPOJE KaK HMCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHMS,

MOBBIIIICHUE YPOBHSI JKOJIOTMYECKON KyJIbTYpBI: MPHOOpETEHHE OMNbITa IUIAHWPOBAHUS
MOCTYIIKOB M OLICHKH WX BO3MOXXHBIX TIOCIICJICTBUN JISI OKPYXKAIOLIEH CpeIbl;

OCO3HaHUe TT00aTbHOT0 XapaKkTepa KOJOTHIECKUX MPOOJIeM U MyTeil UX pelIeHHs;

CIOCOOHOCTH MCIOJIB30BATh NMPUOOpETAEMbIC TIPU U3YUCHUH OMOJIOTUY 3HAHUS U YMEHUS TIPU
penieHny mpoOseM, CBS3aHHBIX C PalMOHAIBHBIM MPUPOJIONOIB30BAaHIEM (COOIOIEHUE TMPaBUII
MOBEJICHUS B MPUPOJIC, HAMPABIICHHBIX HA COXPAHEHHE PaBHOBECHS B 9KOCHCTEMAaX, OXPaHY BHUJIOB,
9KOCUCTEM, OHOChEpHI);

AKTUBHOE HETIPUATHE IEHCTBHM, IPUHOCAIINX BPEJ OKPYXKAOIIEH IPUPOIHOM Cpelie, yMEHUE
MIPOTHO3UPOBATh HEOJIArOMPUATHBIE SKOJOTHYECKHUE MOCIEACTBUS MPEAIPUHUMAEMbIX EHCTBUIN U
MpeA0TBpAIaTh UX;

HaJu4yhe pPa3BUTOrO SKOJOTHYECKOTO MBIIUIEHUS, SKOJOTMYECKOH KYJIbTYpbI, OIbITa
NESATETPHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUSI pPYKOBOJCTBOBAaTbCS HMHU B
[M03HABATEIbHOW, KOMMYHUKAaTUBHOM W COLMAJIbHON NPaKkTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITETbHOCTH IKOJIOTMYECKON HAMPABIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl W OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAaJoOre KYyIbTyp, CIHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOW M YUTATENBCKOM KYJIbTYPhl Kak CpPEeACTBa B3aMMOJICHCTBUS
MEXy JIFOJIbMH U TIO3HAHUS MUPA;
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MOHMMaHHE Creuu(pUKA OHONOTUU KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
palMOHAIBHOIO HAayYHOI'O MBIIUIEHUS, CO3JJaHUM IIEJIOCTHOIO IMPEJICTABICHHUS 00 OKpY’KarolleM
MHUpE KaK O €AMHCTBE MPUPOIbI, YEIOBEKA U O0IIECTBA, B TIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U peLIeHUH NPo0JIeM COXpaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OHOJIOTHM JUIsl COBPEMEHHOW NMBUJIM3AIMU: O0OeCreueHUs
HOBOTI'O YpPOBHS Pa3BUTHsI MEAULUHBI, CO3JaHUE IEPCHEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEYECTBA, MOMCKA MyTEH BBIXOJA U3 II00ATBHBIX
9KOJIOTUYECKUX Ipo0sieM M obecreueHus nepexoja K YCTOHYMBOMY DPa3BUTHIO, PALMOHAIBHOMY
MCTOJIb30BAHUIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aUHTEPECOBAHHOCTh B IOJYYEHMHM OMOJIOTMYECKHUX 3HAHUH B LEJAX IOBBIIIEHUS OOIIEeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYHKIIMOHAIBHOU
IpaMOTHOCTH 00y4arouuxcs, popMupyemMoi npu u3y4eHnu OuoJIoruu;

MOHMMaHHE CYIIHOCTH METOJOB TIIO3HAHUS, HCIOIb3YyeMBbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIb30BaTh II0JlydyaeMble 3HAHMA JUId aHalu3a U OOBSICHEHHs SIBICHUM
OKpPYXKAaIOIIET0 MHpa M MNPOUCXOIAIIMX B HEM H3MEHEHHH, yMeHHE JAenarb OOOCHOBAHHBIC
3aKJIIOYEHHUsST Ha OCHOBE HAay4HbIX (DAaKTOB M HMEIOIIMXCS JaHHBIX C LEJIbI0 IOJTYy4EHUs
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIILHO UCIOJIb30BATh OMOJIOTMYECKHUE 3HAHUS /TS pelIeHus: Ipobiem
B PEaIbHBIX )KMU3HEHHBIX CUTYAIUIX;

OCO3HaHME LIEHHOCTH HAY4YHOH AEATeNbHOCTH, IOTOBHOCTb OCYLIECTBIATH IMPOEKTHYIO U
HCCIIEIOBATENBCKYIO JESTETbHOCTh HHUBHUIYaTbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUM 1O OHOJIOTMH B COOTBETCTBHHM C JKH3HECHHBIMH
MOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yibTaThl OCBOEGHUS YdeOHOro mnpeamera «bHonOrus» BKIIOYAIOT:
3HaYMMble 11 (OPMHPOBAHUS  MHUPOBO33PEHHUS  OOYUYAIOMIMXCS  MEKAMCHUIUIMHAPHBIC
(MexrnpeaMeTHbIE) OOIIEeHAayYHbIE TOHATHUS, OTPaXKAIOIINE LETOCTHOCTh HAYYHOW KapTUHBI MHUpa U
crenu(puKy METOJOB IMO3HAHMS, MCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax (BEIECTBO, JHEPrus,
SBJICHHE, IIPOIIeCC, CUCTeMa, HayuHbIH (DaKT, IPUHIUI, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeIoBaHNe, HAOIIOJEHUE, HU3MEPEHUE, SKCIEPUMEHT U JApYrHe); YHHUBEpCAlIbHBIE Y4EOHBIC

JEUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE, PETYISITUBHBIE), o0ecrnevnBaroIIne
dbopmupoBanre (QYHKIIMOHAIBHON TPaAaMOTHOCTH M COIMAJIBHOM KOMIIETEHIIMH OO0YJarouuxcs;
CIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BAaTh OCBOCHHBIE MEKIUCLUIIIIMHAPHBIE,

MUPOBO33PEHUECKHE 3HAHUSI M YHUBEpPCaJIbHBbIE Yy4eOHbIE JIEUCTBUSI B TO3HABATEIILHOW |
COLIMAJIbHOU MPAKTHKE.

B pesynprare wusydeHuss OHMOJOTMM Ha YPOBHE CpeaHEro ooOmero oOpa3oBaHUsS Y
oOyuatomerocsi OyayT cdopmupoBaHbl TO3HaBaTelbHbIE YHHBEpCalbHbIe Y4eOHBIE NEHCTBHS,
KOMMYHHMKATHUBHBIE YHUBEpCaJIbHbIe yueOHbIE JEHCTBUS, PEryISITUBHbBIE YHUBEPCAIbHbIE YUeOHBIE
JeHCTBHS, COBMECTHAS IEATEIBHOCTb.

MeTtanpeMeTHBIE Pe3yNIbTaThl OCBOCHHUS TPOTPaAaMMBI CPETHEro O0O0Iero o0pa3oBaHUS
JIOJKHBI OTPaKaTh:

OBJIaIleHl/le YHuBEpPCAJIbHBIMU y‘leﬁHblMI/l nmo3HaBaTeJIbHbBIMU HeﬁCTBHHMH:

1) 6a3oBble JJOrHYeCKHUe TeHCTBUS:

CaMOCTOSITENTFHO (POPMYJIMPOBATh M aKTyalIM3MpOBaTh TpoOIeMy, paccMaTpuBarh €€
BCECTOPOHHE;
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HCIIOJIb30BATh MMPU OCBOCHUU 3HAHUHU HpI/IéMBI JJOTUYCCKOI'O MBIIJIICHUA (aHaJmsa, CHHTC34,
CpaBHEHUsA, KiIacCHPUKAIKMK, OOOOIIECHUS), pPaCKpPhIBaTh CMBICT OHOJOTUYECKHX TIOHATHN
(BBLOENIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU IOHATUIMH);

ONpeAeNATh 1eNId JAEATEIbHOCTH, 3a/JaBas IapaMmMeTpbl U KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTDB PE3YJIbTAThI ACATCIbHOCTU C TOCTABJICHHBIMU LCIISAMUA;

UCIOJIb30BaTh OWOJIOTMYECKUE TMOHATHS JUIsi OOBbsICHEHUS (DAKTOB M SBICHHUM KHUBOM
IIPUPOABI;

CTPOUTH JIOTUYECKUE pacCyXJeHusl (MHAYKTUBHBIC, IeAYKTUBHbBIC, IO aHAJOTUH), BBISBISAThH
3aKOHOMCPHOCTH M MPOTHUBOPCUHA B paCCMATPHUBACMBIX SABJICHUAX, q)OpMy.TIHpOBaTB BBIBOAbBI U
3aKJIIOUEHUS;

MNPUMCHATH CXEMHO-MOACJIBHBIC CPEACTBA IJId IMPCACTABJIICHHA CYIICCTBCHHBIX CBSI3eU U
OTHOIICHUH B HM3y4aeMbIX OHOJIOTMYECKHUX OOBEKTax, a TaKKe MPOTUBOPEUYHIl pa3HOro poja,
BBIABJICHHBIX B Pa3JIMYHBIX I/IH(i)OpMaLII/IOHHBIX HCTOYHHUKAX,

pa3pabarbIBaTh IJIaH pEHICHUs MPOOJIEeMbl C YUETOM aHAU3a UMEIOLINXCS MaTepUaibHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBbI B JESITENBbHOCTb, OICHHBATh COOTBETCTBHE pE3YJIbTATOB LEISIM,
OLICHUBATb PUCKU HOCJICI[CTBI/Ifl JACATCIIbHOCTH,

KOOPJIUHUPOBAaTh U BBINOJHITH pPAaOOTy B YCIOBHUSIX PEATbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BIIa/IETh HABBIKAMHU Y4eOHO-HCCIIE0BATENbCKOW U TPOEKTHOW AESITeNbHOCTH, HaBBIKAMH
paspemieHus mpoodiieM, CIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOHMCKY METOIOB
pelIeHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBbIX METOIOB MIO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BUJAbI JCATCIBLHOCTU II0 IIOJYUCHHUIO HOBOI'O0 3HaHUA, C€ro
UHTEpIIpETalK, NPeoOpa30oBaHUIO U MPUMEHEHHIO B YYE€OHBIX CHUTYyallMsX, B TOM 4YHCIE IpHU
CO3JaHUuNn y‘-IC6HI>IX M COLMAJIBHBIX ITPOCKTOB,

¢bopMUpOBaTh HAYYHBIH THUIl MBILIUICHUS, BIAJETh HAYYHON TEPMHHOJIOTHEH, KIIOYEBBIMU
IIOHATHUAMU U MCTOJaMHU,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATEIbHOM NEATEIHHOCTH U
JKU3HCHHBIX CUTYallHsiAX;

BBISIBJISITH IPUYUHHO-CIIECTBEHHBIE CBS3U U aKTyalTU3UpPOBATh 337auy, BHIABUTATh TUIIOTE3Y
eé PEIICHUA, HAXOAWUTh ApTYMCHTBI JJIA JOKa3aTCIIbCTBA CBOUX YTBCp)KHGHHﬁ, 3a1aBaTb MapaMeETpPhbl
Y KPUTEPUU PELICHHS,;

AHAJIIM3UPOBATDH MOJYYCHHBIC B XOJ€ PCIICHHA 3aJadd PE3YyJIbTaThbl, KDUTUYCCKHU OLCHWBATH
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISTh II€JICHANPABICHHBIA TMOUCK TEpeHOoca CPEICTB M CIOCOOOB JEWCTBUSA B
po¢eCCUOHANBHYIO CPENy;

yMeTb  MEPEeHOCUTh 3HAHHWA B  TO3HABATEIbHYID M  MPAKTUYECKYHD  00IacTu
KHU3HEACATCIIbHOCTH,

yMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUT'aTb HOBBIC HWACH, IpE€AjiaraTb OPWUIMHAJIBHBIC IIOAXOABI W PEHICHUA, CTAaBUTH
MPOOJIeMBI U 33/1a4H, TOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IMUYHBIX HCTOYHUKAX HHQPOpMAIUH (TeKcTe y4eOHOro mocoOus,
Hay4IHO-TIOMYJISIPHON JTUTEpAType, OMOJOTHUECKHX CJIOBAPSAX W CIPABOYHUKAX, KOMIBIOTEPHBIX
0azax JaHHBIX, B VIHTepHeTe), aHAmU3UpPOBaTh WH(OPMALMIO PA3TUYHBIX BHIOB H (QOpM
MMpEACTABICHUA, KDUTUYCCKH OLICHHUBATDH eé JOCTOBCPHOCTDb U HETIPOTHUBOPCUHUBOCTD,
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(GbopMyIHpOBaTh 3ampoChl M TPUMEHSITH Pa3IMYHbIE METOJbl IMPH TOUCKE U OTOOpe
Oouosornueckoil nHpopMaIuu, He0OOXOAMMOM JIJIs1 BBITIOIHEHUS YI€OHBIX 3a7a4;

puoOOpeTaTh OIBIT HCIOJIB30BaHUS HMH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEPILECHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHUMAJIbHYIO (QOpPMY MPEACTABICHHUS OHUOJOTHYCCKOM
nHpopManuu (cXembl, Tpa@uKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

WCIOJIb30BaTh HAY4YHBIM S3BIK B KAa4eCcTBE CpEICTBA TpH paboTe ¢ OUOIOTHYECKOM
uHpOpMaIMel: TMPUMEHATh XUMHUYECKHE, (PU3MYECKHEe W MaTeMaTHYeCKUE 3HAKHM W CHMBOJIBI,
dbopMynbl, abOpeBHATypy, HOMEHKIATypy, HCIOJIb30BaTh U MPEoOpPa3OBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISIIHOCTH;

BJaJeTh HAaBbIKAMHM pAclO3HABaHWS W  3aIIUTBl  UHPOpPMALUH, HHOOPMAIIMOHHON
0€30MaCHOCTH JTHYHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSAMU:

1) oomenmne:

OCYIIECTBIISATH KOMMYHHKAIIMK BO BCEX cepax KU3HU, aKTHBHO y4aCTBOBATh B JIUAJIOTE WK
JMCKYCCHH T10 CYILIECTBY 00CYX/1aeMoii TeMbI (YMEHHE 3a]]aBaTh BOIPOCHI, BRICKA3bIBATh CYXICHUS
OTHOCHTEJIHO BBIMTOJHEHHS TpEaracMoi 3a/lauM, YYUThIBATh HHTEPEChl M COTVIACOBAHHOCTH
MO3UIMK APYTHX YYACTHUKOB JIMAJIOTA WITU TUCKYCCHUH ),

pacrno3HaBaTh HeBepOAIbHBIC CPEIICTBA OOIICHUS, TIOHUMATh 3HAYCHHUE COIMATBHBIX 3HAKOB,
MPEINOChIJIOK BO3HUKHOBEHUS! KOH(MDJIMKTHBIX CHTyallud, YMETh CMSr4aTh KOH(IJIUKTBI U BECTH
[IEPEroBOPHI;

BJIQJICTh PAa3JIMYHBIMU CIOCOOaMU OOIICHUS W B3aMMOJCHUCTBHS, MOHMMATh HAMEPEHHUSI
JAPYTUX JIIOJCH, MPOSBJISATh YBAKHUTEIBHOE OTHOIICHHE K COOECEJHHUKY U B KOPpEKTHOU (opme
(bOopMyIIHpPOBATh CBOU BO3PAKCHHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMaTh W HUCIOJIB30BaTh MPEUMYIIECTBA KOMAaHJAHON M WHAWBUIAYAIbHOW pabOTHI IMPH
pelieHrr OMOJOTHYECKOH TpOOJIeMbl, 0OOCHOBBIBATH HEOOXOJIUMOCTh NMPUMEHEHHUS! TPYIIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YUeOHOH 3a1a4H;

BBIOMPATh TEMAaTHKy M METOJbI COBMECTHBIX JCHCTBHHA C y4ETOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH Ka)KIOTO WICHA KOJUIEKTHUBA;

MPUHUMATD IIEJTH COBMECTHOH JESTEIBHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH JCHCTBUS
o €€ JOCTHMXKEHHUIO: COCTaBJIATh IUIAH JEUCTBUHM, pacOpeneisaTb pPOJIM C YYETOM MHEHHUHI
YYaCTHUKOB, 00CYKIAaTh Pe3y/IbTaThl COBMECTHON pabOTHI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJIa M KAXKJIOTO YYaCTHUKA KOMAH]IbI B OOIIUI PE3yNIbTAT 110
pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIC TMPOEKTHI, OIICHWBATH HJEH C TO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TTO3UTHBHOE CTPATETHYECKOE TIOBEJCHNUE B PA3IMUHBIX CUTYAIUSIX, TPOSBIISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATHBHBIM.

OgJajienne YHUBEPCAIbLHBIMH PeryJssTHBHBIMU JIeHCTBUSIMU:

1) camoopranu3amus:

HCIIOJIb30BaTh ONOIOTHYECKUE 3HAHUS JUTS BBISIBICHHS TPOOJIEM M UX PELICHHS B )KU3HEHHBIX
U YYeOHBIX CUTYaIUSX;

BBIOMPATh Ha OCHOBE OMOJOTMYCCKHX 3HAHHH ICJICBBIE M CMBICIIOBBIE YCTAHOBKH B CBOMX
JCUCTBUSAX M TOCTYNKAaX IO OTHOUICHHWIO K >KMBOH TPUPOJAE, CBOEMY 3J0POBBIO M 3JI0POBBIO
OKPYKAFOIIIHX;

CaMOCTOSITEJILHO OCYIICCTBISATh TO3HABATEILHYIO JICATEILHOCTh, BBISBIATH MPOOJICMBI,
CTaBUTh U (GOPMYIHPOBATH COOCTBCHHBIE 3a1a4l B 00pa30BATEIbHOMN JAEITEIHHOCTH M )KU3HEHHBIX
CUTYAIIUsX;
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CaMOCTOSITENIFHO COCTAaBIISTh IUIAH PEUICHHS] MPOOJIEMBbI C yY4ETOM HMEIOIIUXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

aaBaThb OL[GHKy HOBBIM CI/ITyaLII/ISIM;

pacIHIupsITh paMKH y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MMPEOYTCHUH;

JeNaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OIICHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO LIMPOKOW IPYIUIMH B PAa3HBIX 001aCTAX
3HaHWH, MTOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHTYyaIlUsIM, BHOCHTh KOPPEKTHUBBI B JESATEIBHOCTH, OIICHHBATH
COOTBETCTBHUE PE3YJbTATOB LIETISIM;

BJIQJICTh HAaBBIKAMH ITO3HABATEJIbHON pe(IEKCHHM KaK OCO3HAHMS COBEPIIACMBIX ACHCTBUU U
MBICJIIUTCIIBHBIX HpOLIeCCOB, ux pesyanaTOB nu OCHOBaHHﬁ, HCIIOJIb30BAaTh HpI/IéMBI pe(i)HeKCI/II/I JUJIA
OIICHKH CHUTYaIuH, BEIOOpA BEPHOTO PEIICHUS;

YMCTB OILICHHUBATHb pI/ICKI/I nu CBOeBpeMeHHO HpI/IHI/IMaTB peH_IeHI/ISI 10 UX CHUKCHUIO,

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTaTOB JICITCIbHOCTH;

3) npuHsATHE Ce0sT M APYTrUX:

MIPUHUMATD ce0s1, TOHMMAasi CBOM HEAOCTATKH M JIOCTOMHCTBA;

IIPUHUMAaTh MOTUBEI M apIyMEHTBI IPYIUX MPU aHAJINU3€ PE3YIbTaTOB AEATEILHOCTH,

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUHU APYTOTrO YEIOBEKA.

MNPEIMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynbTaTbl OCBOEHMS cojepxaHusd ydyeOHoro mnpenmera «buonorus» Ha
yray0JaEHHOM YpOBHE OPHMEHTHUPOBAaHBI HA OOecreueHue MPOPUIBHOTO OOYYCHHS O0ydYaronIuXcs
O6uosioruu. OHU BKIIIOYAIOT: CrieU(pHUECKUe Uil OMOJIOrUN Hay4Hble 3HAHUS, YMEHUS U CHOCOOBI
JEHCTBUIM 0 OCBOEHMIO, MHTEPIpPETAllMM U IPEeoOpa30BaHUIO 3HAHUM, BHUJbI JEATEIBHOCTH I10
MIOJyYEHHUIO HOBBIX 3HAHMM M MX NPUMEHEHUIO B Pa3jIMYHbIX Y4YEOHBIX, a TAK)KE B pPealbHbIX
KU3HEHHBIX cuTyalusx. [IpenmeTHbie pe3yabTaThl IPEICTABIEHBI 110 TOAAM U3YUYEHHUS.

[IpenmeTtHble pe3ynbTaThl OCBOEHHUsI yueOHoro nmpeamera «buonorus» B 10 Knacce nOIKHbBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MECTe€ M POJM OMOJOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(hOpMHPOBAaHUM €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B MO3HAHUU 3aKOHOB MPHUPOJBI U PELICHUU
po6JeM paliOHAIIBLHOTO MPHPOJIONONB30BaHMs, O BKJIaJe POCCUUCKUX M 3apyOeKHbIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJIaJICHHME CUCTEMOM OHMOJOrMYecKMX 3HAHMH, KOTOpas BKIIOYACT: OCHOBOIIOJIArarollnue
OMOJIOTMYECKHE TEPMUHBI U TOHATUS (KHU3Hb, KJIETKa, OPraHM3M, METa0OJIu3M, TOMEOCTas,
CaMOPEryJIslUs, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTb, W3MEHYMBOCTb, POCT M pa3BUTHE),
ouonornueckue Teopun (kinerounas teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpoMmocomHas
Teopus HaciencTBeHHocTH T. Moprana), yuenus (H. Y. BaBunoBa — o neHTpax MHOrooopasusi u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUN), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOTO MOKOJIEHHUS,
pacILeIIeHNs], YUCTOTHI TaMeT, HE3aBUCUMOTI0 HacienoBanus I'. MeHaens, roMolIoru4eckux psioB
B HacnencTBeHHOU n3menunBocty H. M. BaBunosa), npuHIUIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMH METOJIaMH HAy4YHOI'O MO3HAHHUS, HMCIOJB3YEMbIX B OMOJIOTMYECKHUX
HCCIIEIOBAHMX KUBBIX 00BEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHE BBLIEIATH CYIIECTBEHHBIE NPU3HAKU: BHUPYCOB, KJIETOK IPOKAPHOT M JYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcle OakTepuid, rpuOOB, pacTeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB M CUCTEM OpPraHOB PACTEHMi, KMBOTHBIX, UEIIOBEKA,
MIPOLIECCOB YKU3HEAEATEIBbHOCTH, IPOTEKAIOIIUX B OPraHU3Max PacTeHUM, KUBOTHBIX U YEIIOBEKA,
OMOJIOTMYECKUX IMPOIECCOB: OOMEHa BellecTB (MeTabosin3M), MpeBpalleHus] SHeprun, OpoKeHus,
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aBTOTPO(HOIO M IeTepOTPOPHOro TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, MOpHoreHes3a, MoCTIMOPHOHATIBHOTO Pa3BUTHS, PA3MHOXKEHHS, WHIAUBUAYAIbHOTO
pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aUMOICHCTBHSI T€HOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YyCTaHABIMBATh B3aMMOCBSI3M MEXAY OpraHOMJaMU KIETKM M UX (QYHKIHUSIMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M MX (DYHKIMAMH, MEXKIy OpraHaMd U CHCTEMaMH OpPraHOB Y
pacTeHMiA, )KUBOTHBIX U YEJIOBEKA U MX (PYHKUUAMHU, MEXIYy CUCTEMaMU OPTraHOB U MX (PYHKIHUSIMH,
MEXy dTarnaMu oOMeHa BEIeCTB, ITalaMH KJIETOYHOTO UKJIA M )KU3HEHHBIX IUKIJIOB OPTaHU3MOB,
JTanamMu SMOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (DEHOTUIIOM U (PaKTOpaMH Cpeibl
oOUTaHUS;

YMEHHE BBISBIATh OTIMYUTEIbHBIE NPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PACTCHHI,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTelbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX IPYIIIL,

yMEHHE peliaTh OMOJOTHYECKHe 3a7auu, BBIBISATh MPUUYUHHO-CIICACTBEHHBIEC CBA3U MEXKIY
UCCIIEyeMbIMH OMOJIOTHYECKUMH TPOLECCAMU M SBJICHHUSIMH, J€JaTh BBIBOABI M IMPOTHO3BI HA
OCHOBaHUU TMOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIOJHATH J1a0OpAaTOpPHBIE U IMpAKTUYECKUE padoThl, cOOIIOAAaTh IpaBWiia IpU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIABUIATh THIOTE3bl, IMPOBEPATh MX JKCHEPUMEHTAIbHBIMU CpEICTBAMH,
dbopMynupys Leib UCCIeA0BaHNUs, aHATM3UPOBATh MOYYSHHBIE PE3YNbTAThI U JeNIaTh BHIBOJIBI;

YMEHHE YYacTBOBaTh B Y4YEOHO-HCCIEAOBATEIbCKON paboTe MO0 OHOJIOTUM, SKOJOTUH H
MEIMIIMHE, MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAy4YHBIX OOIIECTB, W MYOJWYHO MPEICTaBIATh
[IOJIy4YE€HHBIE PE3YJIbTAThl HA YYEHUUYECKUX KOH(PEPEHLUSAX;

YMEHHE OLIEHUBATh ATHUYECKUE aCMIEKThl COBPEMEHHBIX MCCIIEOBAHHI B 0071acTU OMOJIOTUHU U
MEAUIMHBI (KJIOHUPOBAHKE, UCKYCCTBEHHOE OIJI0IOTBOPEHUE, HAIIPABICHHOE U3MEHEHUE TeHOMA U
CO3/IaHH€ TPAHCTCHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp Oymyimield mpo)eCCUOHAIBHON NEATSIBHOCTH B
obnactu OMONIOTHH, MEAULIMHBI, OMOTEXHOJOTUHU, BETEPUHAPHUH, CEIbCKOTO XO3SHUCTBA, MHUILEBOMI
IIPOMBIIIJIEHHOCTH, YIIIyOJIATh MO3HABAaTEIbHBI MHTEPEC, HAIPABICHHBI HAa OCO3HAHHBIA BBHIOOP
COOTBETCTBYIOLIEH Npodeccuu U NMpOJOHKEHHE OMOJIOTMYEeCKOro 0oOpa3oBaHUS B OpraHU3aIUsaX
cpenHero npohecCuoHaIBLHOTO U BBICIIETO 00pPa30BaHUA.

[IpenmeTtHble pe3ynbTaThl OCBOEHHUsI yueOHoro nmpeamera «buonorus» B 11 Kaacce NOIKHbBI
OTpaXkaTb:

c(OPMHUPOBAHHOCTh 3HAHMH O MECTe M POJM OMOJOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAHUM COBPEMEHHOM €CTEeCTBEHHO-HAyYHOW KAapTHUHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBl M PEIIEHUHM SKOJIOTHYECKUX IMPOOJIeM YeIOBEUeCTBa, a TAaKKe B PEIIEHUH BOIPOCOB
PaIMOHAIBLHOTO MPUPOAOIOJIB30BAHUSA, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOILIEHUS K MPHUPOJE,
OO0IIIECTBY, YENIOBEKY, O BKJIaJleé POCCUHCKMX U 3apyOeKHBIX YU€HBIX-OMOJIOTOB B pa3BUTHE
OouoJjoruy;

YMEHHUE BIIJIETh CUCTEMOIl OMOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET OIpPEICIICHUS U
MMOHMMAaHHUE CYIIHOCTH OCHOBOIIOJIATAIOUIMX OHOJIOTMYECKUX TEPMUHOB M TOHATUH (BUA,
sKocucTeMa, Ouocdepa), Ouoioruueckue Teopuu (dBonounoHHas Teopus Y. JlapBuHa,
CHUHTeTHYecKass Teopus s3Boironuu), yueHus (A. H. CesepuoBa — 0 myTaxX M HampaBiICHHSIX
spomonnu, B.W. BepHaackoro — o 6uocdepe), 3akoHbl (reHeTudeckoro paBHosecus Jx. Xapau u
B. BaiinGepra, 3apoasimeBoro cxoactBa K. M. bopa), mpaBuna (munumyma 1O. JIuOuxa,
9KOJIOTHUECKOHN MUpaMUIbl SJHEPTHUH ), TUTIOTE3bI (TUMoTe3a «mupa PHK» V. 'unbepta);

YMEHHE BIaJe€Th OCHOBHBIMH METOJaMH HAy4YHOTO [IO3HAHUS, UCIOJIb3YeMbIMU B
OMOJIOTUYECKUX HCCIENOBAaHUAX HKMBBIX OOBEKTOB M JKOCUCTEM (OMHCaHHE, H3MEpEHHE,
HaOJt0/IeHNe, IKCIEPUMEHT), CIOocoOaMHU BBISBICHHUS U OLICHKH AHTPONOIeHHBIX H3MEHEHHH B
IIPUPOJIE;
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YMEHHUE BBIIEIATh CYIIECTBEHHBIC MPU3HAKH: BHUAOB, OHOIECOIICHO30B, JKOCHUCTEM H
ouocdeppl, CTaOMIM3UPYIOMIETO, JBIKYIIETO W  Pa3phIBAIONIETO €CTeCTBEHHOTO 0TOO0pa,
JUIONATPUYECKOTO M CHMITATPUYECKOTO BU000pa30BaHusl, BIMSIHUS JBIKYIIUX CHUJI DBOJIOIMH HA
reHooH MOMYJISILIUKM, MPUCIOCOOJICHHOCTH OpPraHM3MOB K cpele OOWTaHus, YepelOBaHUs
HaIpaBJICHUH 3BOJIOLNHU, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBS3H MEXIY MPOLIECCAMU JBOJIOIUH, JABIKYILIUMU CHUJIAMH
aHTPOIIOTeHe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCUCTEM U PUCHIOCOOICHUSIMHI K HUIM OPraHU3MOB;

YMEHHE BBISBIATh OTIWYUTEIbHBIC MPU3HAKU KUBBIX CHCTEM, IMPUCIIOCOOIIEHHOCTh BHIOB K
cpene oOutaHus, aOMOTHYECKUX M OHWOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOI€HHBIX U3MEHEHUI B IKOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOUIME ApryMEHTHI, OMOJIOIMYECKYI0 TEPMHHOJIOTHUIO U
CUMBOJIMKY Ui JIOKa3aTeIbCTBAa POJCTBA OPraHU3MOB PAa3HBIX CHUCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOWTaHUS, €IMHCTBA YEJIOBEYECKUX pacC, HEOOXOAMMOCTHU
COXPaHEHHUS MHOrooOpa3usi BHJOB U JKOCHUCTEM KaK YCJIOBHS COCYLIECTBOBAHHS MPUPOILI U
YeJI0BEYECTBA;

yMEHHE peliaTh OMOJOTHYeCKHe 3a7aud, BBIBISATH MPUUYUHHO-CIICACTBEHHBIC CBA3U MEXKIY
MCCIIEyeMbIMH OMOJIOTHYECKUMH TPOLECCAMU ¥ SIBIICHHUSIMH, J€JaTh BBIBOABI M IMPOTHO3BI HA
OCHOBaHUU TOJTyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIOJHATH JIA0OPaTOpHBIE M MPAKTUYECKHE pPadOThI, COOIIOAATH TMpaBWiIa TIPHU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIABUTATh THIIOTE3bI, IMPOBEPATh UX OKCICPHUMECHTAIBHBIMUA CPEICTBAMH,
dbopMynupys Leidb UCCIAEA0BaHNS, aHAIM3UPOBATH MMOJTYYCHHBIE PE3YNIbTAThl U JIENIaTh BBIBO/IBI,

yMEHHE YYacTBOBaTh B Y4YEOHO-HCCIEAOBATEIbCKONH paboTe MO0 OHOJIOTUM, SKOJOTUH H
MEIHIIMHE, MPOBOAMMON Ha 0aze MIKOJIbHBIX HAyYHBIX OOMIECTB, W MYOJIMYHO MPEACTABIATH
MOJTyYCHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(EPEHIUX;

YMEHHE OLEHUBATh THUMOTE3bl W TEOPUU O TPOUCXOXKJICHUU IKU3HU, YeIOBEKa U
YeJIOBEYECKHX pac, O MPHYMHAX, IOCIEACTBUSX MW CIOCO0aX TMpenoTBpaIleHus] TI00aTbHbBIX
M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBHIOOP Oyaymiedl nmpodecCHOHAIBHOW AEATENbHOCTH B
objacTu OMONOTHH, SKOJOTHH, MPUPOIOIOIB30BAHUS, MEIUIIMHBI, OMOTEXHOIOTHUH, TICHXOJIOTUH,
BETEpUHAPUH, CEIBCKOTO XO3SHCTBA, MHINEBOW MPOMBIIIICHHOCTH, YIIYOJSTh TO3HABATEIbHBIN
WHTEpEeC, HAMpaBICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH MPOodecCHr U MPOAOIKEHUE
Onosiornyeckoro o0pa30BaHUS B OpraHU3AIMAX CPETHETr0 NPOPECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHMUsl.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne n/mm f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero Kontpoabsubie IIpakTuueckue f)%p;)g? OOBBa])TIngu e
padoThI padoThI pecypebi
1 buonorus xak Hayka 1
2 JKuBble cucTeMbl U UX U3YYCHHE 2
3 buonorus knerku 2 0.5
4 XuUMHYECKasi OpraHUu3aIus KJICTKA 10 1
S) CrpoeHrne u GyHKIUU KICTKU 8 2
6 OOMeH BellecTB U NpeBpallleHue S3HEPTUU B 9 1
KJICTKE
7 HaCJ'IeI[CTBeHI'-I.a}I uHbopMaIus u 9 05
peaym3anys €€ B KIIETKe
8 JKHU3HEeHHBIN UK KIETKA 6 1
9 CtpoeHue u GyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJEICTBEHHOCTH U 2 05
U3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 ['eHeTHKa YemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOTIOTUs 4
17 PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
11 KJIACC
‘ Ne i/ ‘ HaumeHoBaHue pa3/iejioB U TeM KoJsnyecTBO 4acoB DJIeKTPOHHbIE
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TporpamMmbl KonTpoabubie IIpakTuueckue (i ppoBIe)
Bcero patoTe! paGoTe! o0pa3oBaTe/bHbIEC
pecypcbl
1 3apox/IeHUE U PA3BUTHE SBOIOIIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 MukposBoTIOIUs U €€ pe3yabTaThl 14 2
3 MakpoaBosroius U e€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOIIICHUSX
6 OpraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolei cpeaon
7 OpraHu3msl U cpefia 0OuTaHUs 9 1.5
8 DKOJIOTUSl BUJIOB U MOITYJISAIUN 9 0.5
9 DKosorus cooduiecTB. JKOJIOTHYECKHe 12 05
CHCTEMBI
10 buocdepa — riodanbHas SKocUcTEMa 6
11 YenoBek U OKpysKaroLas cpeja 6
12 Pe3epBHOE Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5

32




33



