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HOACHUTEJBHASA 3AIIUCKA

[Tporpamma no yue6HOMY npeameTty "buonorus" (nanee - Ononorus) Ha ypoBHE
cpenHero obiuiero oopasoBaHusi pazpaboraHa Ha ocHoBe denepanbHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit denepanuny, ®I'OC COO,
Konuenuun mnpenogaBanus ydeOHoro mnpeamera «buosorus» W OCHOBHBIX
MoJIOKEHUH (efiepanbHOil paboueli MporpaMMbl BOCIIUTAHMS.

VYueOubiii npeamer «buonorus» yriy06naéaHoro ypoBHs wuszydenus (10-11
KJIACChI) SIBJISIETCS OJJHAM W3 KOMIIOHEHTOB MpeAMEeTHOW obnactu «EcTtecTBeHHO-
HayuyHble npeameTsy. CoriacHo nonoxeHussM GI'OC COO npoduibHbie yueOHBIC
NpeaMEThl, H3y4yaeMble Ha  yIIyOJIEHHOM  YpPOBHE, SBISIOTCA  CIIOCOOOM
muddepennmranumu o0ydeHUs Ha yPOBHE CPETHETO OOIEro 00pa30BaHUs U MPU3BAHBI
00eCIeunTh TMPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM OOIIHM,
cpeaHuM NMpodhecCUOHAIBHBIM U BBICIIUM 00Opa3oBaHueM. B To ke BpeMs KaXIblil u3
ATUX YUEOHBIX MPEIMETOB JI0JHKEH OBbITh OPUEHTUPOBAH HA MPUOPUTETHOE PEILICHUE
o0pa3oBaTEIbHbIX, BOCHUTATEIBHBIX M pPa3BUBAIOLIMX 3aJlad, CBA3aHHBIX C
npodopueHTanueii o0ydJammxcss U CTUMYJIMPOBAHMEM HHTEpEca K KOHKPETHOU
00JIaCTM HAyYHOTO 3HAHHUS, CBS3aHHOTO C OHWOJIOTHEW, MEIMIIMHOW, SKOJOTHUEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yue6HOMY nipeameTy "buonorua" ga€t npeacraBieHue o Meyu U
3a/layax u3y4deHus ydyeOHoro mnpeamera «buornorus» Ha yriayOiaEéHHOM YpOBHE,
omnpejeNsieT  o0s3aTeNibHOEe  (MHBApUAHTHOE) TMPEIMETHOE COJIEpkKAHUE, €ro
CTPYKTYpUpOBaHME TIO paslesiaM ¢ TeMaM, pachpelesieHue 1o Kjaccam,
PEKOMEHAYET TOCIIEIOBATeIbHOCTh HW3Y4YEHUs] Yy4yeOHOro marepuajga ¢ Yy4ETOM
MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro Tpoliecca,
BO3PACTHBIX O0COOCHHOCTEHN oOywaromuxcs. B nmporpamme mo 6MoJIOrMM peaan3oBaH
MPUHIUAN TPEEMCTBEHHOCTH C M3yUY€HHEM OHOJIOTHU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHus, Ojarogapsi 4emy pocMaTPUBAETCS HAMPABJICHHOCTh Ha MOCIIEIYIONIEe
pa3BuTHE OWUOJOTUYECKUX 3HAHUW, OpPHUEHTUPOBAHHBIX Ha (HOpPMUpPOBAHUE
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, AKOJIOTHYECKOTO MBIIUICHUS,
MIPECTABICHUI O 3JOPOBOM 00pa3e KU3HU, Ha BOCIUTAHUE OEPEKHOTO0 OTHOIICHUS
K OKpYXalollel MpUpoIHON cpeae. B mporpamMme mo OMOJOTUM TakXe TMOKa3aHbI
BO3MOXKHOCTH y4eOHoro mpeamera «buonorus» B peanuzanuu TpedboBanuiit GI'OC
COO K nmIaHUPYEMBIM JTUYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM PE3yIbTaTaM
oOyueHrss W B (HOPMUPOBAHHHM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIHHOU
NEATCIBHOCTH  OOyYalolUXCS IO OCBOCHHUIO  COJICp)KaHHUS  OMOJIOTHYECKOTO
o0pa3oBaHuUs Ha YPOBHE CPEHEr0 O0IIEro 00pa3oBaHusl.

VYueOubiii npeamer «buosiorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs
3aBepIIaeT OMOJIOrMYecKoe 00pa3oBaHUE B IIKOJIE U OPUEHTUPOBAH Ha PACIIMPECHUE
U yriyOJieHue 3HaHUN 00Yy4aroIuXcsi O JKUBOW MPHUPOJIE, OCHOBAX MOJICKYJISIPHOU U
KJIETOYHOM OMOJIOrMH, SMOPUOIOTUU U OUOJIOTUM Pa3BUTHS, T€HETHKH, CEJEKIIUU,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYEHUS U DKOJIOTHH.

N3yuenne yueOHoro mpenamera «buomorusy» Ha yriayOJeHHOM ypOBHE
OPUEHTHPOBAHO Ha TMOATOTOBKY OOYYAIOMUXCS K TMOCIEIYIONIEMY TOJIYICHHUIO
OMOJIOTMYECKOTO0  Oo0Opa3oBaHMsi B By3aX M OpraHu3alusx  CpPEeIHEro
npodeccruonanbHoro 06pazoBanus. OCHOBY €ro COJEp)KaHHsI COCTABJISET CHUCTEMa
OMOJIOTMYECKUX  3HAHUW, TMOJYYEHHBIX TPU  HU3YYCHUU  OOYyYaIOIIUMUCA
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX pa3lesioB OMOJOTMU HAa YPOBHE OCHOBHOTO



obmero oOpazoBanusi, B 10—11 kimaccax 3TH 3HaHUS MOJYYarOT pa3BUTHE. Tak,
pPaCIIMPEHbI U YIITyOJIeHBI OMOJOTUYECKUE 3HAHUS O PACTCHUSX, )KUBOTHBIX, TpHOax,
OaKTepHsiX, OpraHu3Me 4esioBeKa, OOIIUX 3aKOHOMEPHOCTSX JKU3HH, JOTOIHUTEIHHO
BKJIIOYEHBl OMOJIOTUYECKHUE CBEJEHUS NPUKIAJAHOTO U TOHUCKOBOTO XapakTepa,
KOTOpbIE MOKHO HCHOJb30BaTh KaK OPUEHTUPHI IS TMOCJIEAYIOIIEro BbIOOpa
npodeccun. Bo3MmoxHa ~ Takke  HMHTErpanusi  OHMOJIOTMUECKUMX  3HAaHUUA ¢
COOTBETCTBYIOIIUMHM 3HAHUSIMHU, MOIYYECHHBIMU OOYYalOIUMUCS TIPU HW3YUYEHUU
bu3UKY, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mpeamety "buonorus" oTpaxaer
CHUCTEMHO-YPOBHEBBIN M SBOJIOIMMOHHBIN IMOIX0bI K M3y4YeHHIO Orosiorun. COorIacHO
UM, H3Y4alOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC IS JKUBBIX CHCTEM
pPa3HOTO YPOBHS OpraHW3allid, »JBOJIOIWKA OPTraHWYECKOro MHpa Ha 3emile,
COXpaHEHUs1 OMOJOTUYECKOTro pa3zHooOpasus mianetsl. Tak, B 10 kimacce uzydarorcs
OCHOBBI MOJIEKYJISIPHOH M KJIETOYHOM OHOJIOTHH, SMOPUOJIOTUM U OUOJIOTUU
pa3BUTHS, TCHETUKH M CEJICKIIUU, OMOTEXHOJOTHMH W CHHTCTHUYECKOW OHOJIOTHH,
aKTyaIM3UPYIOTCS 3HAHUA OOydYaromuxcsi MO OOTaHWKE, 300JI0TUH, AHATOMMHH,
¢dbusmnonorun 4venoBeka. B 11 kiacce m3ydaroTcsi SBOJIIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M YUeHHe 0 Onocdepe.

VYuebnsii  npenmer  «buonorus»  mpu3BaH ~ 00€CNEUUTh  OCBOCHHUE
OOyJarOIIMMUCST OMOJIOTMYECKUX TEOPUM U 3aKOHOB, HJIEH, NMPUHIIMIIOB U TPABHIL,
JeXKalUX B OCHOBE COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHBI MUpa, 3HAHHUM O
CTPOEHWH, MHOTOOOpa3MM W OCOOCHHOCTSAX KJICTKH, OpraHWU3Ma, IMOMYJISIINH,
OWMOIIEHO3a, YKOCHCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX
WCCJICIOBAHMIX B OHMOJIOTHH, TPUKIAAHBIX aCMeKTax OMOJIOTMYeCKHX 3HaHWH. Jlms
pa3BUTHS W TIOJJCPKAHMS WMHTEpeca OOyJaromuxcsi K OWOJIOTHH Hapsay co
3HAYUTETHLHBIM 00BEMOM TECOPETUICCKOTO MaTepralia B COACPKAHUH TIPOTPAMMBI TI0
OMOJOTHY TIPEAYCMOTPEHO 3HAKOMCTBO C WMCTOPHEH CTAHOBIICHUS W Pa3BUTHS TOMN
WM WHOW 00J1acTH OMOJIOTHH, BKJIAJIOM OTCUECTBEHHBIX M 3apYyOC)KHBIX YUEHBIX B
pelIeHre BAXKHEUIIINX OMOJOTUYECKUX U IKOJIOTHYECKUX MPOOIIeM.

[ens u3ydenus: yuebHoro npeamera «buosorus» Ha yriayO0ia&éHHOM ypoBHE —
OBJIaJIcHNE  OOy4YalOMUMHCSI  3HAHUSMH O  CTPYKTYPHO-(GYHKIIHMOHATHHOM
OpraHU3alliy )KUBBIX CUCTEM Pa3HOTO paHra v MPUOOPETEHHE YMEHHUI HCIIOIh30BATh
9TH 3HaHUsA B  (GOPMHPOBAHMM HMHTEpeca K  ompenenéHHor  obimactu
npoecCHOHaNBbHON  JESTENBPHOCTH, CBSI3AHHOW C OWOJOTHMEH, WM K BBIOOPY
y4eOHOTr0 3aBeACHUS JJIsl TPOIOKEHUS OMOIOTHYECKOTr0 00pa3oBaHusl.

JlocTiokeHne 1eaM  W3ydeHus  ydeOHoro mpenmera «buomorus»  Ha
yIIyOIEHHOM YpOBHE 00€CTIEUMBACTCS PEIICHHEM CIISIYIOINX 3aa4:

OCBOCHHE OOYYaIOIUMHCS CUCTEMbl OMOJOTMYECKHUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHIICTIIHIX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M
npaBuiax, COCTaBJISIOLUIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTHUHY MUPA; O
CTPOEHUH, MHOroo0pa3uh U OCOOEHHOCTSIX OHOJIOTMYECKUX CHUCTeM (KJIEeTKa,
OpraHu3M, MOMyJISALUS, BU, OHOTeo1eH03, Onocdepa); 0 BBIIAIOUINXCA OTKPBITUAX U
COBPEMEHHBIX MCCJICIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHHUE OOyYalIMXCA C METOJaMU TO3HAHUSA KUBOW TMPUPOJIBI:
MCCJIEIOBATEILCKIMHU METOAaMHU OMOJIOTHYECKUX HaYK (MOJICKYJISIPHOW U KJIETOYHOU
Owonorny, OHMOPHUOIOTUU W OWOJIOTMHM PpA3BUTHSA, TEHETUKU U  CEJEKIIHH,
OMOTEXHOJIOTUH ¥ CHHTETHYECKOW OMOJIOTHH, TTAJICOHTOJIOTHH, SKOJIOTHH); METOJaMHU



CaMOCTOSITENIbHOTO MPOBEEHUSI OMOJOTHYECKUX UCCIEA0OBaHUN B J1a0OpaTOpUH U B
npupoje (HaOIroaeHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHE);

OBJIaJIcHHEe  OOYYAIOUIMMHUCA  YMEHHUSIMHU:  CaMOCTOATENIbHO  HAaXOJHUTh,
aHAIM3UPOBaTh M HCIOJIb30BATh OWOJIOTMYECKYI0 HWH(GOPMAIINIO; TMOJIb30BATHCS
OMOJOTUYECKOM TEPMHUHOJIOTHEH W CHMBOJIMKOM; YyCTaHABIMBATh CBS3b MEXKIY
pa3BUTHEM OWUOJOTMUM M COIMATBHO-DKOHOMHUYECKUMH U  DKOJIOTHUYECKUMU
npoOjemMaMu YeJOBEYECTBA; OLICHUBATh IMOCJEACTBUS CBOEH JCATENBHOCTU TIO
OTHOUIIEHUIO K OKpYXKaloIIell NpUpPOAHON cpene, COOCTBEHHOMY 3/I0POBBIO U
3JI0POBBIO OKPYXKAIOIIUX JF0JIel; 000CHOBBIBATH M COOJIIOAATH MEPHI MPOPHIAKTUKA
UHQPEKINOHHBIX 3a00JIeBaHUN, MpaBWIa TMOBEJICHUS B NPUPOJE U OOECHeueHus
0e30MacHOCTH COOCTBEHHOM JKM3HENEATENIBHOCTH B UYPE3BBIYAWHBIX CHUTYalUAX
IPUPOTHOTO U TEXHOTEHHOI'O XapakTepa; XapaKTepu30BaThb COBPEMEHHBIC HAYYHBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCA MHTEIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEH B
IpoIecce 3HAKOMCTBA C  BBIIAIOMIMMHUCSA  OTKPBITUSIMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTUH, pEIIAeMbIMH €10 MpoOJIeMaMy, METO0JIOTHen
OMOJIOTMYECKOT0 MCCIIEI0BaHus, MPOBEICHUS 3KCIEPUMEHTAIBHBIX HCCIEA0BAHUH,
pemieHuss OUOJIOTUYECKUX 3a7ad, MOJEIUPOBAHUS OHOJOTMYECKHMX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTAHHUE y OOYyYalOUIUXCsl IIEHHOCTHOTO OTHOILIEHUS K JKUBOM IPHUPOJE B
LEJIOM U K OTACJIbHBIM €€ 00BbEeKTaM U SIBICHUAM; (POPMHUPOBAHUE IKOJIOTUUYECKOM,
TeHETUYECKOW TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEACHUS B MPHUPOJIC; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTreHrne  OOyYarOIUMUCA ~ KOMIETEHTHOCTH B PallMOHAIHLHOM
IPUPOIOTIONB30BAHUH (COOIIOIEHNE TTPABUII MTOBEACHHS B MPUPOJE, OXPAHBI BUIOB,
IKOCUCTEM, Ouocdepnl), COXpaHEHHH COOCTBEHHOTO 3JIOPOBbS U  30POBbSA
OKPY’KAIOIIUX JIt0AeH (coOmtoieHust Mep popuIakTUKU 3a00JeBaHui, o0ecrieueHne
0€30MacCHOCTH JKU3HEJCATEIIbHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX MPHPOJHOTO U
TEXHOI€HHOT'O XapaKTepa) Ha OCHOBE HCIOJb30BaHUSI OMOJIOTMYECKUX 3HAHUN U
YMEHHUM B IOBCEIHEBHOW )KU3HU;

CO37aHWe  yCIOBUW IS  OCO3HAHHOTO  BBIOOpA  OOYYAIOIIMMUCS
WHAMBHUIYyaJIbHON 00pa30BaTENbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH MOCIEAYIOUIEMY
npo(hecCHOHATFHOMY CaMOOTIPEACIEHUIO0, B COOTBETCTBUU C WHIWBUIYaJbHBIMU
UHTEpecaMu U MOTPEOHOCTIMHU PETUOHA.

OO01iee 4MCIIO YacoB, OTBEACHHBIX HAa M3y4EeHHE OMOJOTUM Ha YriayOJEHHOM
YpOBHE cpeaHero obiiero odpazoBanus, cocrabisieT 204 daca: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 ygaca (3 yaca B Heemio).

OT60p opraHu3alMoHHBIX (OPM, METOJOB U CPEACTB OOYyUYEHHs] OHOJOTHH
OCYIIECTBISIETCS ¢ YYETOM CHEIU(PHUKKA €r0o COACp)KaHWsS W HAIMPaBICHHOCTH Ha
NPOJOJDKEHHE  OMOJIOTMYECKOro  o0pa3oBaHUsi B OpPraHM3alUsX  CPEJIHEro
PO eCcCCUOHANBHOTO U BBICIIET0 00pa30BaHUS.

OO0s13aTeNIbHBIM YCIIOBMEM MpU OOyYeHUH OMOJIOTMU HA YIIIyOJIEHHOM YpOBHE
SBIISIETCS TPOBEACHUE JIAOOPATOPHBIX M MpPaKTHUECKUx padbor. Takxke ydactue
OOy4aroluxcss B BBIMOJHEHUH MPOEKTHBIX M y4eOHO-HCCIEI0BATENbCKUX pPaloT,
TeMaTHKa KOTOPBIX OMPEENIETCS yUUTeJIeM Ha OCHOBE MMEIOIINXCS MaTepHabHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble HUMH  MOPOOJIEMBI.
DyHIaMEHTalbHbIEC, NPUKIATHBIE M TIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OMoJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apgent, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTUM C APYTrUMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHUE

KuBble cucTteMbl Kak mpenMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYECHHOCTb CTPYKTYpPhI, OTKPBITOCTh, CaMOOpPraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuit), oOuochepnsiii. Ilpoueccbl, Npoucxonsdiue B KHUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3ydenue xuBbIX cucteM. Meroapl Omonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMsA, MeTaaHanu3. lloHaTue o 3aBucuMon u
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXEHUS pe3ysabTaToB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpauu

Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucrteMmbl», «CBOWCTBA KUBOW MAaTEpUN», «YPOBHU OPraHU3aLMU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «buochepa», «Metossl
W3YUYEHHUS )KUBOM IIPUPOIBI».



O6opynoBanme:  jpabopaTopHoe  OOOpyAOBaHWE  JII  MPOBEIACHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KiieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ineiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHHUS] COBPEMEHHOM KJIETOUHOMN
TEOPHH.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. nelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTHS METOLOB MUKPOCKOTIUIY.

O6opynoBaHHEe: CBETOBOM MHKPOCKON, MHKPOIMpPENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTUPOBaHUE,
IT1IP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Bozma um e€ posb Kak pacTBOpUTENIA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPETYIsIuu. MuHepaibHble BEIIECTBA KJIETKH, UX OHOJIOTHYecKas
poJib. PoJib KATHOHOB U AHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKUA. buonornyeckue mnoiauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTW4Hasi, YETBEPTHUUHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. Ipuonsi.

VYrneBonbl. MoHOCaxapu/ibl, TUCaxapyibl, OJTUTOCaXapyIbl U MOJIUCAXAPHUIBIL.
OO6muit  mmaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTIJI€BOJIOB.
buonorndeckue pyHKIIUM YTIIEBOIOB.

Jlununel. M'aapodunbHO-THAPOGOOHBIE CBOMCTBA. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepouabl. buonoruueckue Q(yHKUIUAU
munuaoB. OOmMe CBOMCTBAa OMOIOTHYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYITPOHUIIAEMOCTb.

Hyxneunosesie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommuiementapuoctu. [lpaBmiio Yapradda. Crpykrypa



JIHK — nBoitnas criupans. MectoHaxoxaenne u Ouonorndeckue pynkuu JTHK.
Buael PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowl eenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas Ouoisiorusi: OMOXMMUYECKHe U OMO(U3NYECKUE UCCIIEIOBAHMS
COCTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuoMoOjekyld. Mooenuposarnue
CmMpyKmypbol U QyHKYull OUOMONEKYN U Ux Komniekcos. KomnvromepHuiti ouzatin u
opeaHudeckull cunmes GUOMOJIEKY]L U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammsbl:  «PacrpeneneHue XUMHUYECKUMX JJEMEHTOB B HEXHUBOU
npupoie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoandeckass Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOIb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHUE MOJIEKYI
yrieBooBy, «CTpoeHre MoyeKyn JUnuaoB», «HyKIEeMHOBBIE KHUCIOTBIY,
«Ctpoenue Mosnekyiabl ATDy.

OOopyoBaHue: XUMUYECKas MOCYAa U 000PYI0BaHKE.

JlaGopaTopHnasi padora «OOHapykeHUE OCJIIKOB C TTOMOIIbIO KaU€CTBEHHBIX
pEaAKLIHIN.

JlaGoparopnass  paGora  «lccrmemoBaHue — HYKJIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUMH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHre MpoKapruOTHIECKOM KiIeTKu. KitlerouHast cTeHKa OaKTepHil U apXeit.
Oco0OeHHOCTH CTPOCHHsI TEeTepOTpO(HONH U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecCTo U poJib TPOKapHOT B OMOIIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB uepe3 IIa3MaTUYECKYI0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneruéHuas auddysus), akKTUBHBIA (MIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabota Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, ¢aroruros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHH, rprOOB.

[utomna3ma. [{uto3omne. [lutockener. [(BrxeHue nurormiazMbl. OpraHouasl
kietkn. OmHOMEeMOpaHHBIE OPTaHOWIBI KIETKH: JHAOIUIAa3MAaTHYeCKas CeTh
(OIIC), anmapart I'ombmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocCBs3b
OJTHOMEMOPAHHBIX OPraHoOuAOB KieTkh. CTpOeHHE TPaHYJSIPHOTO PETHKYIIyMa.
Mexanuszm nanpasnenus oenxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3



KJIETOYHBIX  MeMmOpaH. ['magkmii  (arpaHyssipHbIN)  SHAOIIA3MATHYECKUI
petukynyM. CekperopHas ¢yHkius anmnapata ['onsmku. Moougurkayus 6enxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [onvoxcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonn pacturenbHbIX KieToK. Knetounsiii cok. Typrop.

[IonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKH:  MUTOXOHJPWUH,  IIJIACTUIBI.
Ipoucxoscoenue mumoxonopuii u naracmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKUMHM MHUTOXOHApUN u Tuiactui. llepBuuHsble,
BTOPUYHBIE W  CIIOXKHBIE  TJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOIIIACTHI BHICIIMX PACTEHUMN.

HememOpanusie opranouasl kiaeTku CTpoeHHe W (YHKIIMHM HEMEMOpaHHBIX
OpraHOUJI0B KJIETKHU. Pubocomsl. Ilpomeorcymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmel. MBIIIEUHbIE  KJIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblX Kiemox. MukpoTpyoouku. KierouHsii
neHTp. CrTpoeHHe U JBUKEHHE JKITYTUKOB M pecHUYeK. MUKpOTpyOOouKu
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka siapa, XpOMATHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
¢byHkun. SnepHeiii O0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHOJIOKEHHE
XpOMOCOM B HUHTep(azHOM sape. Iyxpomamur u 2eemepoxpomamut. benxu
XpoOMaTHHA — THUCTOHBL. /J{uHamuka s0epHou 00010uku 6 mumose. Aoephbiil
Mpaxcnopm.

Kinerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK DYKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl 1 cxembl: «CTpoeHUE 3yKapuOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKn», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUUECKOMN KIETKI.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPOIMpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpENapaThl OaKTepUATbHBIX KIETOK.

JlabopaTtopnass pabora «l3ydeHue CTPOEHUSI KIETOK Pa3IMUYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHne CBOMCTB KJIECTOUYHON MEMOPAHBD.

JlabopaTopnass padora «lccnegoBaHue Ma3smMoiM3a W JACIUIA3MOJM3a B
PACTUTENIBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIa3Mbl B
PACTUTENIBHBIX KJIETKAX).

Tema 6. O0OMeH BellecTB M MpeBpPAallleHUE IJHEPTUH B KJIeTKe

AccUMHIIALINS U AUCCUMIIISILIUS — IBE€ CTOPOHBI MeTabonmu3Ma. Tunsl oOmMeHa
BEIIIECTB: aBTOTPO(MHBIN W TeTepOoTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
npoleccax. OJHEpreTudeckoe oOecnedeHue KieTku: mnpeBpameHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIuid KJIETOYHOTO
MeTabonmu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEHUCTBUS.



Kodepmentsl. Otnuuns pepMEHTOB OT HEOPraHWYECKUX KaTainu3aTopoB. bemku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATHUBHBIX
peakiuii OT pa3IMUHbIX (PAKTOPOB.

[lepBUYHBII CHUHTE3 OpraHUYECKUX BelieCTB B KieTke. DOTOCHHTES.
AHOKCcuceHHbIll U OKcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUSMeHmMbl U NUSMEHMbl PeakyuoHHo2o yermpa. Poib XJI0OporiacToB B mpolecce
dbotocunTe3a. CBetoBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHHe (POTOCUHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepUH, >KeJIe300aKTepuu, CepoOAKTEPUH, BOJOPOIHbBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Otanbl SHEPIreTUYECKOIO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACHICTUICHUE TITIOKO3bI.

buosiornueckoe OKUCIEHUE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHAPHUIA B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeuss membpannoz2o epaouenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmasel. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEeKTUBHOCTh SIHEPTETUUECKOTO OOMEHa.

JleMoHCTpauumn

[Hoptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabnuipl 1 cxembl: «POTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYIOBAaHHUE JII MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaTOB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JlabopaTtopnasi pabGora «/3ydyeHune (HEpPMEHTATUBHOTO PACIICTIIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacseacrBeHHasi uHGoOpMaIus U peajinu3anus eé B KJIeTKe

Peakiuun matpuyHoro cunres3a. [IpUHLIUN KOMIIJIEMEHTAPHOCTU B PEAKIUSAX
MaTpUYHOIO CUHTe3a. Peanuszanus HacneAcTBEHHON MHpopMaluu. [ eneTnyeckuii
KOJI, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbli cuHte3 PHK. IlpuHnmmnsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.



Tpancasius u e€ stanbl. Yuactue TpancnoptHeix PHK B Gnocunrese 6emnka.
VYcnousi O6uocunrte3a Oenka. KomupoBanue amuHOkucioT. Ponb pubocom B
OunocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHOT. Perynsius akTUBHOCTH I'€HOB Yy Npokapuor. ['mmotesa
onepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycer — HekiieTouHbie (hOPMBI )KU3HU B 00JMTraTHBIC TTapa3uThl. CTpoeHue
MPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepoycawux eupycos, 6akmepuogazos.
Obpamnas mpanckpunyus, pegepmasd, uHmezpasda.

Bupycurie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuit. CIIN]/], COVID-
19, conmanbHbIC U MEAUITMHCKUE TTPOOIJICMBI.

Buoungopmamuxa: unmeepayus u anaruz donvuux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JlemoHcTpanuu

IToptpetsi: H. K. Konbios, /. Y. IBaHOBCKUA.

Tabmuiel u cxembl: «brocuaTe3 OenKay, «I'eHeTHYeCKH Kom», «Bupych»,
«bakrepuodarm».

IIpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA».

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. Wurtepdaza u  MuTos.
Oco0eHHOCTH TMpolieccoB, MpoTeKarIux B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUH ) epUo bl HTEpGa3bl.

Marpuunsii cunte3 JJHK — permukanms. [lpunnunsr perumkanum JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, aAHTUNAPAIIIECIBLHOCTb.
Mexanusm permkanuu JITHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTIOWIHBIA W
rariouAHbIA  HAOOpHl  XpoMocoMm. ['omosiormuHbie XpoMocoMbl. [lomoBbie
XPOMOCOMBI.

[enenne xmetkn — wMuTo3. CTaguu MHUTO3a U TPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiorndueckoe 3HayeHUe
MHTO3a.

Perynsiius MUTOTHYECKOTO ITMKIIA KJIETKH. [IporpamMmmupyemasi KieTouHas
rudesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMUKA. Mexanuszmuol
npoaugepayuu, ouppepenyuposxu, cmapenus u eubenu xiemox. «l{ugposas
K1emKkay» — ououngopmamuyeckue mooenu QyHKYuoOHUpOBaHUs KIemKu.

JleMoHCTpanun



Tabmuupl u cxembl: «KU3HEHHBIM THKIT KIETKW», «Muto3», «CTpoeHme
xpomocomy, «Permkanus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoOIpenapathl: «MUTO3 B KIETKaxX
KOpELIKA JIYKa».

JlabopaTtopnass  pabdora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPETapaTaxy.

JlabopaTtopnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u pyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS M KUBHEACSATEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIH, APYrue NpoTUCTHI. KoNOHUAIbHBIE OPTaHU3MBI.

B3auMocBs3p 4acTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel U
cucteMbl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacreHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOJSIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTU CTPOCHUS,
GyHKUMNA U PacoNIOKEHHS TKaHEH B OpraHax pacTeHUH.

TKaHU KUBOTHBIX U YEJOBEKA. THIIBI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTEbHAS, MbIlIeyHasi, HepBHas. OCOOECHHOCTH CTpoeHUs, (YHKIUH U
PAaCIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M TeHepaTHMBHbIE Opranbl pacteHuid. OprasHbl u
CHUCTEMBI OPTraHOB KMUBOTHBIX U YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKJIETOYHBIX
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHyTpeHHHU ckeneT. CTtpoeHue u
TUIIBI COEAUHEHUS KOCTEM.

JIBmxeHne  opraHu3MoB. JIBH)KEHHWE  OJHOKJIIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOUYHBIX PACTCHHI:
TPOIU3MBI M HACTUU. JIBHJKEHME MHOTOKIIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MbIneuHas cucrema. Pediekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanne opranuszmoB. IlorjomeHue BOABI, YIJIEKMCIOrO Ta3a W
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. lIuTanue >kxMBOTHBIX. BHyTpuIonoctHoe u
BHYTPHUKJIETOUYHOE mnuuieBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBaputenvHble kene3bl. [luieBapurtenbHas
CUCTEMA YEJIOBEKA.

Hpixanue opranu3mMoB. Jlpixanue pacteHuit. J{pixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTkU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX [O3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucrema 4esioBeka. MeXaHu3M BEHTWISIUUHM JETKUX y MTHL U
MIIeKonuTatomuX. Perymsmus apixanus. J{prxatenbHbie 00BEMBI.

~



TpaHCIOPT BEIIECTB Yy OPraHU3MOB. TpPAaHCIOPTHBIE CUCTEMBI PACTEHHM.
TpaHcriopT BemeCTB y KUBOTHBIX. KpoBeHOCHass cuctemMa M €€ OpraHsbl
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOparieHusi. DBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepala u €€ peryisiuus.

Brinenenue y opranu3mMoB. Beimenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. DunbTpanus,
CeKpelusi U 00paTHOE BcachbIBaHHE KaK MEXaHU3MbI pabOThl OPraHOB BBIJCIICHUSI.
CBs13b MOJIOCTH TeJNa C KPOBEHOCHOM M BBIJIETUTENBHON cUcTeEMaMu. Beinenenue y
MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [louku. CTpoeHne u (yHKIIMOHUpPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YEJIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuil M WUCTHI MPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pAacTEHUM.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX MPOU3BOAHBIE.
3amura opranusma oT OoinesHeil. IMmyHHast cuctema denoBeka. KieTouHblii u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbli U npuoOpeTéHHbI crenuduueckuit
UMMYHUTET. Teopusi KIOHaIbHO-celeKkTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnaniurenbHble OTBETHI OPraHU3MOB. PoJib BpOKIAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazmpaxxumocte ©  perynsiudsi 'y OpraHu3sMoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3gpakuMocTh W peryjasauus y
pacteHuid. POcTOBbBIE BENIECTBA U X 3HAYECHHE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y SKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra TMO3BOHOYHBIX >KUBOTHBIX. Pediekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbHas peryanus U SHAOKPHUHHAs CUCTEMA JKMBOTHBIX M UYEJIOBEKA.
JKenespl DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMoCBs3p HEpBHOW U SHIOKPUHHOW CHCTEM. [ umoTanamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

IToptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OJIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEE CTpOECHHUE
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembly, «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «Hepsnas CUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpoeHHEe MBIIIIbDY,
«Ammynurer»,  «KuiieuynomonoctHele»y, «CxeMa  MUTaHUS  PACTECHUN,



«KpoBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpOE€HHE TUAPB»,
«Ctpoenue miaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMblkatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cucrema
MJIeKonuTamux», «HepBHas cuctema yenoBeka», «Peduaexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HAaCEKOMBIX, UIJIOKOXKHUX, KUBbBIE 3K3EMIUISIPhl KOMHATHBIX PacTeHHWil, repOapuu
pacTeHU! pa3HbIX OT/AEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
00opyAOBaHUE JJI1 JEMOHCTPALIMH TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacuierieHns Kpaxmalia U OelKoB Mo/ IeHCTBHEM (PEPMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALIMM OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JbIXaTENbHBIX JBUKEHUMN, MOJIEIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEel pacCTCHHI.

JlabopaTopHasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlabopaTtopHasi padora «/3ydeHue opraHoB [IBETKOBOI'O PACTCHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKJIIOYasi BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecronoro  pasMHOXKEHHs:  MOYKOBaHHWE, CHOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuoxkeHue. [lonoBble kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. bronorndecknii CMbICIT
M€i03a M TIOJOBOro Tmporecca. Melo3 W €ro MecTto B KMU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMmaToreHe3 u oorenes. CTpoeHue
MIOJIOBBIX KJIETOK.

OmofnoTBOpeHHe U 3MOpHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CrocoObl
OILTIOZIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenne. Tumbsl  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposanumoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIMCTKU
(racTpyssiuus). 3akiaajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3auMHoe
BIUSIHUE 4YacTel pa3BUBAIONIIETOCsA 3apojbllia (SMOpPUOHANIbHAS HHIYKLHUS).
3akjlagka IUIaHAa CTPOEHMS JKMBOTHOIO KakK pe3ynbTaT HEpPaApXUUECKUX
B3aMMOJICHCTBUI TeHOB. BiusHue Ha 5MOpPHOHANIBHOE pPAa3BUTHUE PANUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButue >xuBoTHBIX. llocTamOpuonanbhbiii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U



MO3BOHOYHBIX JKUBOTHBIX. DBHOJIOrHyYeckoe 3HA4Y€HHE MNPSAMOr0 M HENpPSIMOro
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
PEryJsiliiuy pocTa >KUBOTHBIX U 4yesioBeka. CTaiuy MOCTAIMOPHOHATILHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Meio3a.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHuE U
pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJIaLi OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammun, X. [lInemas.

Tabmunpel U cxembl: «BereraTuBHOE pa3MHOXKEHUE», «Tuibl Oecnoaoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIIECHBI»,
«PazMHOXkeHue ruape», «Menos», «XpoMmocoMmsel», «I'amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ousa», «OCHOBHBIE CTaAuu OHTOTeHe3a», «lIpsmoe u
HENpsAMOE pa3ButHe», «Pa3BuTHEe MalCKOoro xyka», «Pa3Buthe capaHum»,
«PazButne nArymkm», «J{BOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTCHUI,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JABYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHUKI MXa», <OKU3HEHHBIA UK
MAarIOPOTHUKA», «JKMU3HEHHBIN TUKII COCHBIY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpEnaparbl SHULEKIETOK H
CIIEpPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPENApATAX .

IIpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
NIO3BOHOYHBIX )KHBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIIUX
PaCTEHHI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHU3MoOB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter T
Mengnens, I'. ne ®pusza, T. Moprana. Poiib 0T€4€CTBEHHBIX YYEHBIX B PA3BUTUU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUUECKHUE MOHATHUS U CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA W PELUECCHUBHBIN
MpPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI  TE€HETUKU:  THOPHIOJOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYISIPHO-TEHETUYECKNN.

JleMoHCTpanun



IToptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. 1.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. @umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbI CKPEIIUBAHUS.

JlaGopaTopnasi pabGora «J/[po3oduima kKak OOBEKT TIE€HETHYECKUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

ennHo00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaenss — 3aKkOH pacUICIUICHUs NMPU3HAKOB. LluTosiormueckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HacIeIOBaHHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [{uTonoruyeckue  OCHOBBI ~ JTUTUOPUIHOTO
CKpEILIUBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHOe
HACJIEIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHu. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoMOCOMHBIM MEXAHU3M OINpPEAECICHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOoraMmeTHbId MOoJ. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpomMocoM. HacienoBanne Npu3HaKoB, CUETJIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHbINM aJlenu3M. B3anmMoaeicTBuE HEaUIeIbHbIX TI'E€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakKe (PU3MOJIOTHYECKUX TPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIIUM.
['eHeTnueckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
M3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuibr u cxemsl: «llepBoiii 1 BTOpOit 3akoHBl Mennemns», « Tpetuii 3akoH
Mengaensi», «AHaIM3UpYIOLIEEe CKpeluBaHue», «HemonmHoe TOMUHUPOBAHHEY,
«CuersieHHOe Hacle/l0BaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,
«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotunm mnTULBDY,
«MHO>XECTBEHHBIN aJIeIn3M», « B3anMo1elicTBUE T€HOB.

O6opynoBanue: MoOjAeNb JJig JEMOHCTpAlMd 3aKOHOB €IMHOO0pasus
rUOpUJIOB TIEPBOrO TIOKOJICHHSI M PACIIEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJAEIb I
JEMOHCTPAllMH CLEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «Jlpo3zoduiay.



IIpakTuyeckas pa6ora «M3ydeHue pe3yabTaTOB MOHOTHOPHIHOIO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass paGora  «l3ydyeHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMHUpOBaHUU (HEHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHASI.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpensl B (popMupoBaHUH
Moau(dUKaMOHHOW M3MeH4YnBocTH. HopMa peakumu mpusHaka. BapuanmoHHBIN
psa u BapuanmoHHas Kpubas (B. Moranncen). CpoiicTBa MoAM(pUKALMOHHON
M3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KoMOuHaTtuBHasT M3MEHYMBOCTh. MeW03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUA.

MyTranuoHHass W3MEHYMBOCTh. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHIYUUMpPOBaHHbIE MyTauuu. SnepHble U
nuToIa3mMaTuyeckue mMyranuu. CoMaTUYecKUue U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIMSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHoOM u3MeHunBoct (H.M. BaBunoB). BHesnepHas M3MEHYMBOCThH U
HACJICICTBEHHOCTb.

dnueenemuxa U INUSEHOMUKA, pPOJb DdNUEHEMUYEeCKUX ¢Hakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JemoHcTpanuu

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

Tabmuet u cxeMbl: «Bugel  um3MmMeHUMBOCTHY», «MoaubuKalmoHHAS
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meio3y,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.

O6opynoBaHue: >XKMBbIE W TepOapHBIC AK3EMIULSIPhl KOMHATHBIX PAcCTCHH,
pucyHku (dotorpadgum) > KMBOTHBIX C PA3TUIYHBIMHA BHIaAMH H3MEHYHUBOCTH.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psjga U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckas padora «Mytaiuu y Apo3o¢unasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuorun uvenoeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yejnoBeKka. MeTonbpl  M3ydeHUsT ~TIE€HETHMKH  YEeJIOBEKAa: TIEeHEaJlOTMYECKHM,
OJIN3HELIOBBIN, HUTOTC€HETUYECKUN, MOIMYJISALIMOHHO-CTATUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:



MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM YHCJE C MOMOIIBIO
[1[[P-ananu3a. HacnenctBenHble 3a001€BaHus YesloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
OoJe3HM 4YeloBeKa. boJie3HM C HACleACTBEHHON MpelpacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a0oyieBaHUN 4yenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Ipy3a». ITUUYECKUE aCNEKThl UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYEeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KAroIIe cpeanl. | eHeTnyeckast
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpanumn

Tabmuupsl u cxemsl: «Kapuotun 4denoBeka», «MeToapl U3y4yeHUsS T€HETUKH
yesoBekay, «I'eHeTnyeckue 3a00JI€BaHUSI YETTOBEKaY.

IIpakTnueckas padora «CocTaBieHHE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTuKanuss W CEJEKUUs. 3apOKICHUE CENEKIMH U JIOMECTUKALMH.
Yuenue H. WM. BaBunoBa o lleHTpax mnpoUCXOXKIEHUS U MHOro00Opasus
KYJIbTYPHBIX pacTeHUi. Poib cenekuuu B CO3JaHUM COPTOB PACTEHUM U IOPOJA
#*uBOTHBIX. CopT, MmOpoAa, ImMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wm3MmeHuMBoctTh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKIIMOHHOM pabOThI.

MeTonbl cenekuMOHHON paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
VHIUBUTYJIbHBIM. ITarbl KOMOWHAIIMOHHON CEJICKIIUU. HUcnwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OILEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PanuanMOHHBIN U XUMUYECKUA MYTAareHe3 Kak UCTOYHHUK MyTalui y KyJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUSA U METOOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEIeKIUH.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brnuskopoacTBeHHOE — CKpemmBaHue, wid  MHOpuauHr.  HeponctBenHoe
CKpelIMBaHue, WiW ayTOpuauHr. ['erepo3uc w ero mpuumHbl. Vcmomb3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEICKIIMU PAaCTCHUMN U )KUBOTHBIX. «3enéHas
Dpesonoyusy.

CoxpaHeHUE U U3YYEHHE T'€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOAWYed ISl CO3/JaHUsT  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 YeJAX YIYUUEeHUs CYWeCmBYIouWux U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUl,
nepeoosulx uoell U NePCneKmuU8HbLX MexHON0SULL.

JleMoHCTpanun



[Toptpersr: H. U. Basunos, M. B. Munuypun, I'. [. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuin», «3aKOH I'OMOJIOTHYECKUX DPSJAOB B HACIEACTBEHHON M3MEHUYUBOCTHY,
«Mertonpl cenexuum», «OTnanéHHas ruopuanzanusy, «MyrareHes».

JlabopaTopHasi padora «/3yueHrne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOL
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeuss «OCHOBHBIE METOABI M JIOCTHIKEHHUS CEJIEKUHH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIAOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJiorus U CMHTeTHYECKasi 0MOJIOTHA

OOBEeKThI, HUCHOJb3yeMble B OHOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJBTYPBI, MUKPOOPIaHU3MBI, ux XapaKTEepUCTHKA. Tpanunmonnas
OMOTEXHOJIOTHS:  XJIeOOMeueHue, TMOIYYeHHE KHCIOMOJOYHBIX HPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTHl MHKPOOMOJOTHYECKHX
TexHonorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.

Co3taHre TEeXHOJOTMi U MHCTPYMEHTOB LIEJICHAIPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUsI TEHOMOB C LEJBIO MOJYyYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUYAOIIHNECs B MPUPOI€ OMOCUHTETHUECKHUE MYTH.

Kinerounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
#uBOTHBIX. KpuobGanku. Comatuyeckas THOpUAM3aLMS W COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
AULEKIICTOK U KJIIOHUPOBAHUE KUBOTHBIX. METON TpaHCILIAHTALMU sIEp KIIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUSA U  MUKDOKIOHAILHO20
PASMHOIACEHUSL CENbCKOXO3AUCTNEEHHBIX KVIbIMYP.

XpoMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHCcTpyupoBanue pekomOouHantHeix JIHK. Cozdanue mpanceennvix opeanusmos.
JlocTrokeHUssT W MEPCHEKTUBBI  XPOMOCOMHOM W T€HHOM  HMH)KEHEPHUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON MHKEHEPHH.

Menuuuackue 6uorexnosnoruu. [locrrenomuas nudposas meauuuna. [TLP-
JMAarHocTuka. MeTaOoJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHaliu3 MpoTeoMa
YEeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. MCIoOnp30BaHME CTBOJIOBBIX
kieTok. TaprerHas Ttepanusi paka. 3D-Oumoumkenepus s pa3paOOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEeW COUeTaHHMEM TEXHOJOTUH TPEXMEPHOTro OMONpPUHTHHTA U cKaddonauHra
JUISL PELIEHUs 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIAHBI.

Co3naHne BEKTOPHBIX BAaKIMH C IEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3anuThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHE MOJEKYISPHBIX MEXaHU3MOB



¢bynkmonupoBanus PHK-conepkammx BUPYCOB, BBI3BIBAIOIIUX 0COOO OIMAacHBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.
JdeMoHCcTpaIMA
Tabmunps! u cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas HHKEeHepUsn», «I eHHass HHXKEHEPUsD».
JlaGopaTopnas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.
IIpakTHyeckas padora «llomydeHre MOJTOYHOKUCIBIX IPOLYKTOBY.
JIKcKypeuss «bBHOTEXHONOrMsT — BaKHEWINAs MPOU3BOAUTENbHAS CHUiA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE MPOU3BOACTBO)».

11 KVIACC

Tema 1. 3apoxaeHue u pa3BUTHE 3BOJIOLMUOHHBIX INpeICTABJICHUNA B
OnoJIoruu

OomonnoHHas Teopus Y. JlapBuna. lIpeanocsUlKM BO3HHKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrokylye Cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHAass WM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunrerndeckor Tteopun sBomonuu (CTI). HelTpanbHas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS  Ouosiorus. 3Ha4YeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, K. JInanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaenn, . K.
benses.

Tabmuet u cxembl: «Cucrema >xuBoil mpuponbl (o K. Jlunuewo)y,
«Jlectnuua xuBbIX cymectB (o Jlamapky)», «MexaHusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cymiectBoBanue», «llopoapl romybeit», «MHorooOpasue KyIbTypHBIX (opm
KarmycThl», «[1oposl JoOManTHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOLICHHS JABUXKYIIMX CHJ 3BOJIOLHNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOIIUNY.

Tema 2. Mukpo3BoIouus 1 ¢ pe3yJabTaThl

[Tonmynsinusa Kak 3J€MEHTapHasl €quHULIA 3BOMIONUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3menenue
reHooHJa TOMYJISIUMU KaK DSJIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DOneMeHTapHble (aKTOpbl (IBUXKYIIME CUJIbI) HSBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUHMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHAIpaBJeHHbIE W3MEHEHMs 4YacTOT aiened B nonmymsauusx. Oddexr
ocHOBaTena. JIDggexm oOymuiiounoco eoprviuwika. CHUdCeHUe 2eHemu4eckKo2o
pasHoobpazus: npuuunsl u cieocmeus. llpossnenue s¢hgpexma Opetigpa 2enos 8



oonbuwiux U manelx  nonyaayuax. Mwurpamun.  M3omsums  mOMyJISIMiL:
reorpadudeckas (MpocTpaHCTBEHHAs ), OMOJIOruYecKast (pernpoyKTUBHA).

EcrectBennbiii oTOOp — HampaBisonmid (akTtop 3BoOIUA. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOIIUMNA,  pPa3pbIBAIOIIHIMA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOJIOIUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMH.
Bo3HUKHOBEHHE  TPUCIIOCOOJNIEHWH Yy  OopraHu3MoB.  ApoMopdo3sl U
uanoagantanuu. [Ipumeps! nmpucnocobieHuii y opranu3MoB: MOp(hOIOTHYECKHE,
duznonornueckue, - OMOXUMHYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOIOIMU. M3o0msius — kirodeBord (aktop BuaooOpazoBanusa. Ilytu u
CrIocoObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE»  (MOJHUIUIOUIU3AIINS,
rubpuau3anus). JJIMTeTbHOCTh BOIOIMOHHBIX MTPOIIECCOB.

Mexanuzmbl GOpMHUPOBaAHUS OHMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  »BONMIOIMOHHONM OWOJOTMHM B pa3pabOTKE Hay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONMS U KOIBOIIOIHUS Mapa3UTOB U UX
x0351eB. MexaHu3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OO0pBLOBI C HEM.

JleMoHCTpauumn

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

Tabnuupl U cxembl: «MyTalMOHHAasE W3MEHUYMBOCTHY», «llomynsiimonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «/IBuxyime
CWJIbl HBOJIIOLUNY, «IKOJOTMYECKass M30JSALUs MONYJIALUi ceBaHCKOW (openmny,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JEUCTBUS ©CTECTBEHHOTO o0TOOpa», «®Dopmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«AHpycTpualibHbI MenaHu3M», «KuBble uckonaembie», «llokpoBuTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranun», «lIpucrmocoOIeHHOCTh OpraHu3MoB M €€
OTHOCHUTENBHOCTHY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «Crnocodwsl Bugo0OpazoBanus», «l'eorpaduueckoe BuUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITonumionasl pactreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepeil C MpuMepamMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydena MNTHUIl U 3Bepei
pa3HbIX BHUJAOB, TepOapuu pacTeHUd OJM3KUX BHUAOB, 00pPA30BABIIMXCA
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnass padora «BrbIsiBiIeHHE W3MEHUYUMBOCTH y OCOOEH OJHOTO
BUJIAY.



JlabopaTtopnasi  padora  «lIpucnocobneHuss  OpraHM3mMOB HW  HX
OTHOCHUTEJbHAS 1IEJ1eCO00Pa3HOCTDY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOP(POIOTUUECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

Mertonel W3ydeHMST MaKpol3BOJOLMHU. [laleOHTONOTMYECKME  METOIBI
uzydeHus: oHBomoiuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKHUE  PSIIbI
OpraHU3MOB.

buoreorpadudeckue meTonsl u3ydeHus sBotonuu. CpaBHeHUE (QIIOpPHI H
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmm. Bumpl-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bI U3YUEHUS
sBONIONMM. ['eHeTHUeckue MeXaHU3Mbl JBOJIOLMM OHTOT€HE3a M TMOSABJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  U3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsie TeHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (HUIOTEHETHUYECKUX
JIEPEBLEB.

XpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOONUU. [Ipunyun cmenvl QyHKYuUllL.
HeoGpaTtumocTs 3BoMtONMK. ANanTuBHAs paguanus. HepaBHOMEPHOCTh TEMIIOB
DBOJIOLINH.

JleMoHCTpauumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mrosep, 3. ['ekkensb.

Tabnuipl u cxembl: «DUIOTeHETUYECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpapuueckue 30HB 3emm», «peid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyIHUMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0OpHI YEIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOIOIUNY, «O0II1e 3aKOHOMEPHOCTH IBOJTIOIIHI.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKH HUCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHUHBIX, AaHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hay4Hnbie ruUmoTe3sl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTeHE3 W
nancnepmusi. JloHaydHbie TPEACTaBICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OnpoBepKeHUE onbiTamu .
Penu, JI. Ciannanuanu, JI. [lactepa. [Ipoucxosxienne >xM3HU U aCTPOOUOJIOTHSI.

OcCHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reooruueckas) SBOMIONUSA. XHMHYECKas OHBOTIONHSA. AOWOICHHBIM CHHTE3
OopraHu4eckux BemecTB u3 Heopranudeckux. Omeit C. Mumepa u I'. IOpu.
OOpaszoBaHue mnoauMepoB U3 MoHOMepoB. KoamepBarHas runoresa A. .



OmnapuHa, runore3a nepBuyHoro OynpoHa Jx. XomaelHa, reHeTUYECKas TUIOTe3a
I'. Ménnepa. PubGo3umbl (T. Yek) m runoresa «wmupa PHK» VY. TI'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emnn U MeTroApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U  aOCOJIIOTHAS
reoXpoHOJIOrus. ['€0XpOoHOIOrnuecKast Kajaa: 30HbI, 3Pbl, IEPUOIbI, STOXU.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIJIEHKH KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpYycOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Talbl HBOJIIOLMU BbICHIUX pacTeHUid. OCHOBHbIE apoMOp(O3bl
pacreHuii. Bpixon pacrenud Ha cywy. llosBieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pacTEHUI.

OCHOBHBIE 3Tamnbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. Benyckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxaeHne MICKOMUTAOININX U
ntuil. [lpunuun ximrodeBoro apomopdosza. OcBoeHHe OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Paszputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30M,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHHe: €0 yCIOBUS U BIMSHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6nopasHo0Opasus Ha 3eMIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHiumnel krmaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsr: ®@. Pennu, JI. Cnasannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoKIeHusl Xu3Hm», «Cxema ombita C. Mwmuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUMW», «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIONUNY, «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema XuUBOM mnpupoas», «CTpoeHHe BHUpYyCay,
«Apomopdossl  pacrenuity, «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHuorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «I'onocemeHHbIe
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO



Mupa», «Apomop¢o3bl KHUBOTHBIX», «lIpocreiimme», «KuieuHomoaocTHBIEY,
«IInockue 4EepBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
MAJIE030MCKOM 3pe», «Pa3BuTne KU3HU B ME3030MCKOU 3pe», «PazBurue xus3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJIICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIUH
WTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyd4esla NTHIl W 3BEpeEl,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJIKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHas JaboparopHass padora «MoaenupoBaHUE — OIBITOB
Munnepa—tOpu no u3ydeHuto abMOreHHOTO0 CUHTE3a OPTaHUYECKUX COSAUHEHUN B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi padora «/3yueHue M omnHMcaHuWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «l3ydeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Paznenbl 1 3agaun aHTpONOaOruu. MeTo1bl aHTPOIIOJIOTHH.

CraHOBIICHME TIPEICTABICHUN O MPOMCXOXKIACHUM YEJIOBEKa. PelurnosHeie
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUH.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA € JKMUBOTHBIMH:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOMU
CHUCTEMBI.

JIBrkymue cuiibl (hakTophl) aHTPOTIOTeHe3a: OMOJIOTHYECKUE, COIHATbHBIC.
CooTHoIleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJWM aHTpOIOreHe3a. PaHHHWE YenoBeKOOOpa3HbIe O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTHUBI — OOITHE MPEIKHU YeTOBEKOOOPA3HBIX 00€3bsiH 1
Troied. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU JIIoAehH. UenoBeK yMelnblil, IepBbIC
M3TOTOBJIEHUS OPYAUM Tpyla. YenoBeK MPpAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuil — 0o0OmME  MpeNoK
HEaHIEPTaJIbCKOr0 YEJIOBEKA U YEJIOBEKAa pa3yMHOro. UenoBeK HeaHAEPTAIbCKUN
KaK BHUJ JIFOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKHM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka u nmajieOreHOMMKA.

OBOJMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,



npeiid reHoB, murpanus U «3p¢HEeKT OCHOBATENSD B MOMYJISIUSIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. I[lonarue o pace. bousbline pacel: €BponeougHas
(eBpaszmiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpY)KAlolIeH Cpebl.
Bnusnue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio u
(buU3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapable  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  OBOJIOLUMOHHAS ~ AHTPOIOJOTHS WU IAJCOAHTPOINOJIOTHS
YEJOBEYECKUX MOMYJSIUUNA. BHOCONHMAIBHBIE MCCIIEIOBAHUS TPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBexkooOpa3Hble 00€3bsiHb, «CKeleT ueaoBeKa M CKeJleT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeNOBEKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepransubny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITanbl BOJIOLUHN YEIOBEKA», «Pachl 4eIoBEKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB 4YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
doTorpaduu HaxoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIETh
yepena 4YejloBeKa M 4Yepena IMMMIIAH3€, MOJENb KHCTH YEJIOBEKA U KUCTHU
HIMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aal TNl YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3apoxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amauu
9K0J0TuH. CBSI3b AKOJOTUU C IPYTUMH HAYKAMH.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
npUpoAHbIE W JlabopaTtopHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00abHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33PEHNE KAK OCHOBA CBSA3€H 4YenoBeuecTBa ¢ npuponon. GopMupoBaHue
HKOJIOTUYECKOM KYJIBTYPBI U IKOJOTUYECKON TPAMOTHOCTH HACEIEHUSI.

JleMoHCTpanun



[Toptpetsr: A. I'ym6oabar, K. @. Pynase, H. A. Cesepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pasgensl skonorum», «Metoasl skonorum», «Cxema
MOHHUTOPHUHIA OKPYXKaIOLEH CPEIbI».

JlabopaTtopHas padora «M3yueHne METOJI0B JKOJIOTUYECKUX
VICCJIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AeiicTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHE, aHTpONOreHHbIe. O01ue
3aKOHOMEPHOCTH JEUCTBUS dKojJormueckux (axropos. IlpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOUIEHUIO K cBeTy. CHUTrHaJIbHAass poJib CBETA.
doTonepruoau3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Msbl. [IoMKUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak skojorumdeckuin daktop. Ilpucmnocobiienus pacTeHud K
NoJAJIep >KaHU0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIIEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAasT  TOJANOYBEHHAs, BHYTPUOpPraHU3MEHHas.  (DU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. IIpucrnocoOneHuss OpraHusMoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUHBIE H
roguusbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Kusnennsie ¢Gopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennble pOpMBbI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHUE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0HMOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HH.

buornueckue (hakTopBbI. Bunpr OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (opuueckue, dadbpuyeckue). 3HAUYCHUE
OMOTHMYECKMX B3aUMOJCHCTBUI I CYLIECTBOBAaHMWS OPIaHHU3MOB B CpEJE
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITFOUEHUS.

JleMoHCTpanun

Tabmuplt 1 cxembl: «OKonoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IKOJOTMYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», « TemIokpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHbIE», «DH3MOIOrMYECKUE aJanTaluu



KUBOTHBIX», «Cpenpl oOWTaHHA OpraHu3MOBY, «buomornyeckue pUTMBDY,
«Kusznennole  ¢opMbl  pacreHui», <« KuzHeHHble  (QOpPMBI  JKUBOTHBIXY,
«9KocucTEMa MMPOKOJIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
nuTaHus», «XumHuuecTBo», «llapasutusm», «Konkypenuusa», «Cumo6m03»,
«Kommencanuzm».

OobopynoBanue: repOapuM pacTeHHMM M MKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIMSHUIO Pa3jIMYHBIX SKOJIOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOMBBIC, TCHEIIOOUBBIC H
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUS, repOapuy U KOJJICKIUN TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTEHHM, dydesla NTHUI] U 3Bepel, repbapuu
pacTeHuil, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMH >KMBOTHBIX, OOMTAIOMINX B Pa3HbIX Cpelax,
repOapum M KOJUIGKUMM PpACTEHUA U JKUBOTHBIX, OOJaJaloNIMX 4YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HM, Trepbapuu u
KOJUIEKLIUM PACTEHUN M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJJICKLIUU
KUBOTHBIX, YYACTBYIOIIHUX B PA3JINYHBIX OMOTHUECKUX B3aUMOIECUCTBUSX.

JlaGopaTopnass pabGora «BpisgBIeHHE NPUCIIOCOONEHUNA OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTtopnass pabGora «BpisgBIeHHE NPUCIIOCOONIEHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
pa3HbIX MECT OOMTAHUS.

Tema 8. IKo/10rusi BUAOB U MOIYJIA UM

OKOJIOTUYECKUE  XApPaKTEPUCTHKUA  TOIYJISLHH. [lomymsimuss ~ Kak
Oounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyisauuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pAacTHasi M TIOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MATPALUS.

OKoJiornyeckass CTpykrypa nonyiasiuud. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JlvHamuka nonynsauuu U €€ peryisnusa. buoTMdeckni MOTEHIMal MHOMYJISALMH.
MopenupoBanue IMHaAMUKHU NOMYIsAUUKA. KpuBble pocTa YMCIEHHOCTH MTONYJISILUH.
KpuBble BbDKHBaHUS. Perymnsius YUCICHHOCTH TOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSAUIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojorMyecKkod Hulie BUaa. MecrtooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIx.M. XaruumHcoHa. Pa3mepbl 3KOJIOrMYECKON
HumM. [loTeHnnanpHas u pealn30BaHHAs HULIN.

Bun kak cucrema nomymsinui. Apeansl BUAOB. BHIBI M MX JKM3HEHHBIC
CTpaTEruu. JKOJOTNYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IMOBEJIEHUS M MHIpalMil KUBOTHBIX. buoslornueckue
VMHBA3HUH 4YKEPOJHBIX BUOB.

JleMoHCTpanun



[Toptper: k. . XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  momyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysiun», «CKOpOCTh — 3acel€HUsi IOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opraHuzMamun», «Mogeib 3kosiornaeckor Humu k. M. XatanHcoHay.

Ob6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pPacCeNCHUIOY.

Tema 9. Ixos10THUA COO0IECTB. IKOJOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OMOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOHOTHYECKHE OJOKHU
skocucteM. [TouBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE = TIOKa3aTelau  dKocucTeMbl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMUIbI Uucel, OMOMAaCChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CykKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOrEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnnmakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbie IKOCUCTEMBL. DKOCUCEMbL 03€D U peK. DKocucmembvl Mopell U
0KeaHos. Ixocucmemovl MYHOp, 1ecos8, cCmeneti, nyCmbiHb.

AHTPOIIOTEHHBIE JKOCUCTEMBI. ATposKocucTema. ArporeHo3. Pazmuuus
MEK]ly aHTPOIIOTEHHBIMU U MPUPOAHBIMHU SKOCUCTEMAMU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW ¢ayHbl. buonormdyeckoe wu
X035MCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocucTeMax. Ponb kackaonozo 3gpgexma u 6udo8-30upukamopos (Kirouesvlx
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIICCTB MEKIY
CMEXHBIMU SKOCUCTEMAMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISALIMNA U SKOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3/ICHCTBUH.

Mexanuzmol 8030eliCmaus 3a2pA3HeHU’ PAa3HbIX munoe Ha
cybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUs.
MeTon0510rusi MOHUTOPUHTA €ECTECTBEHHBIX U @aHTPONOTEHHBIX SKOCHCTEM.

JeMmoHCTpanun
[Toptpet: A. JIx. Tencnu.
Tabmumpt  u cxembl:  «CtpykTypa  OuoueHo3a»,  «OKocHcTeMa

IMUPOKOJIUCTBCHHOTO JICCA», «OKoCcHCTEMa XBOWHOTO Jccarn, «(DYHKI_[I/IOHEUIBHBIG



IPYIIIBl OPraHU3MOB B 3KOcHCTEME», «KpyroBopoT BEIIECTB B 3KOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAs TUPAMHIA YUCEID,
«IKonoruyeckas nupamuia OMOMacChly, «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «J9KocucreMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arpoleHo3ey, «[Ipumepsl ypOosKocucTemM».

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uy4delia MTUIL U
3Bepeil, repO0apuu KyJabTYpPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJENb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBDY.

JlaGopaTopnasi pa6ora «l3yuenue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsl «DKCKypCcHUsl B TUIIMYHBIN OmoreoneHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJIOJIbHBIM WM MOMMEHHBIHN JIYT, 03€p0, O0JIOTO)».

IKCKYPCHSA «IKCKYypCHsl B arpo3KOCHCTEMY (Ha IIOJE€ WM B TEIUIMYHOE
XO3SIHCTBO ).

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocpepa — obOmernanerapHas oOosiouka 3eMiid, IJl€ CYIIECTBYET WIH
CylIecTBOBaJIa KW3Hb. Pa3Butue npeacraBieHuil o 6uochepe B Tpyaax 3. 3rocca.
VYuenne B. U. Bepuanckoro o 6uochepe. Obmactu 6mochepsl u €€ cocran. JKupoe
BeIECTBO Onochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rJ100aIbHOM 3KOCcUCTEMBI. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKUE LUKIIBI (YIiiepoaa, a3oTa). PUTMUYHOCTD sIBIIEHUN
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIAaHHbIE U ITUPOKOJIIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITAa 1
onocdepHbIX QPYHKITHI.

JlemoHcTpanuu

[Toptpetsi: B. Y. Bepuanckuid, 3. 3rocc.

Tabnuiel 1 cxemsl: «['eocdheprl 3emimn», «KpyroBopoT azora B MPUPOIELY,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B mpupojie»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe OMoMbl cymmny, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneii gec», «llIupokoaucTBeHHbIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gec.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesnnoBek u okpy:xaomias cpeaa

OKOJIOTUYECKHE KpPHU3UChl M HX NpHYMHBL. Bo3neicTBue deioBeka Ha
onocepy. 3arps3HeHuwe BoO3mymHOW cpensl. OxpaHa Bo3ayxa. 3arps3HEHHE



BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienune mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kimnmara.

AHTpONIOreHHOE BO3JIEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W >KMBOTHOTO MHpa. OCHOBHBIC NMPUHLMUIBI OXPAHbI MPUPOJIBL.
Kpacubie xnuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHUsI YEJIOBEUECTBA U MPUPOJIBI.
PannoHanbHOE  NMPUPOJIONOJB30BAHUE M COXPAHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emum. OOmuMe 3aKOHOMEPHOCTH TJIOO0ATBHBIX HSKOJOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEACTBUS.

Pa3Butrie METOJIOB MOHUTOPUHIA Pa3BUTUSI OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaroujeri u
KOHKYDEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00ocmyn K
ungopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
aKopeabuIumayuu dKocucmem u cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix SKOCUCHEM.

JlemoHcTpanuu

Tabmuubl u  cxembl:  «3arpsisHeHHE  aTtMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpszHeHue mouBb», «llapHukoBeiii  3ddexry, «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUNY», «MOJIEIN YIIPABIIEMOTO MUPAY.

O6opynoBanue: (ororpaguu OxXpaHsSEMbIX pacTeHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKON MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa3OBaHUs, Haauyue  NpPagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHLHOM JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULIUOHHBIMUA POCCUICKUMU COLMOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUsS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIUKA O0YYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTH IMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4e€OHBIX M MO3HABATENIbHBIX 3a/a4, BBIIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTIPEENATh COOCTBEHHYIO TMO3HUIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOCKICHUSMU, KyJIbTYPHBIMHU LIEHHOCTSMHU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoi, ropaoctu 3a CBOW Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOCTUXKEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OWUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATH KAYeCTBa TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

MOHMMAHUE W peaju3anus 37J0pOBOTO W 0€30MacHOro o0pas3a KU3HH
(3m10poBO€  TWHUTaHHWE, COONIOJEHHME TUTHEHHUYECKUX TPaBHUJI U HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUA W OTHAbIXa, PETyJsIpHAs (Qu3nIecKas



aKTUBHOCTH), OEPEKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTyalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIOJEH;

OCO3HAHUE MOCJIEACTBUN U HENPUATUS BPEIHBIX NPUBBIYEK (YHOTpPEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KypEeHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY0II00uE;

TOTOBHOCTh K AKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JI€SITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3KOJIOrH4eCKOro BOCIIMTAHUA:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBHMA st
OKPYKaIOUIEH CPEIbI;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH NpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOJIOTNIOIb30BaHUEM  (COOJIIOJIEHUE  TpPaBUJ  TIOBEJIEHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAxX, OXpPaHy BHUIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEMNpUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOACTBOBATHCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJILHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTUUYECKOU JESITEIbHOCTH 3KOJIOTHYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKHd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKON KYJBTYpbl Kak CpencTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;



NOHMMAaHHE CcheuuPuKu OHOJOTUM KaK HAyKH, OCO3HaHUS €& pOiu B
(GopMHpPOBaHUN PALIMOHATBFHOTO HAYYHOTO MBINUICHUS, CO3JaHUM IIEJIOCTHOTO
IpeCTaBICHUS 00 OKpY’XKalolleM MHpe KaK O €IMHCTBE NPUPOIBI, YeJOBEeKa U
o0IiecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W pELICHHH MpodiieM
COXpaHEHUS IPUPOHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUYMMOCTH OHOJIOTHM JJIsi COBPEMEHHON HUBUIIM3ALINU:
oOecriedyeHnss HOBOTO YPOBHS Pa3BUTHS MEIUIUHBI, CO3JIaHHE MEPCIEKTHBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh pPECcypcHble MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBAa, MOKMCKA MyTeH BBIXOJA U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHAIHLHOMY
MCIIOJb30BAaHUIO TMPHUPOAHBIX PECYPCOB M (DOPMHPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
NOBBILIEHUS] OOIIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMUupyeMoil
IpU U3Y4EHUH OUOJIOTUY;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUs, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IOJy4YaeMble 3HAHHUA JJIs aHaiau3a u
OOBSICHEHMSI SIBICHUM OKpPYXKAlOIIEr0o MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JefaTh OOOCHOBAHHBIE 3aKJIIOUYEHUS HA OCHOBE HAyYHbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBI0 MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSTENBHO HCIIOJIb30BaTh OHMOJIOTWYECKHE 3HAHMS IS
peleHus mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW AEATeTbHOCTH, TOTOBHOCTH OCYIIECTBISITH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIYAILHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS yueOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUNU(PUKYy METOJ0B TO3HAHUS,
UCITIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIUs, SBJICHHE, MPOLECC,
CUCTEMa, Hay4YHbI (aKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleloBaHWe,  HaOJMIOEHHe, HU3MEpPEHUE,  OKCIEpUMEHT U Jpyrue);
yHUBEpCalbHble Y4eOHbIE JeWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

peryJsTUBHBIE), obecrieynBaroIIe dbopmMupoBaHue (GyHKIIMOHATBHOM
ITPaMOTHOCTH ¥ COIMAIBHOH KOMIETCHIIMH OOYYaroIIMXCs; CIOCOOHOCTh
00yJaronmxcs UCIIOJIb30BAaTh OCBOCHHBIC MEXIMCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHUS W  YHUBEpCAJbHble y4uyeOHbIE JEHUCTBUSA B
ITIO3HABATEJILHON U COLMAIIBHON MTPAKTHUKE.



B pesymbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro 0OIero
oOpazoBanus y oOydaromerocss OyayT cpoOpMUPOBaHbI ITO3HABATEIbHBIC
YHUBEpCAJIbHBIC YUEOHBIE ACHCTBHS, KOMMYHUKATUBHBIC YHHUBEPCAIbHbIE yUeOHbBIC
JEUCTBUS, PETyJATHBHbIE YHUBEpCAJIbHbIC Yy4UeOHBIC JICUCTBHSA, COBMECTHAs
JIeSITCIIbHOCTb.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
0o0pa3oBaHus JIOJDKHBI OTPaXKaTh:

OBaanenue YHHUBepPCAJIbLHbIMH y4eOHBIMU MO3HABaTEJIbHBIMH
AEHCTBUSIMMU:

1) 6a30BbIe JOTHYECKHUE TeiHCTBHA:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyalIM3UpOBaTh  MOPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH MOHITHUSMH ),

OTpEeNeNATh LU JACATEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU HX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMH IIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JIsl 0ObsICHEHUS (PAKTOB M SIBJICHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHYECKHE pPaCCYXICHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, TIO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICILHBIC CpencTBa TS peACTaBICHUS
CYILIECTBEHHBIX CBSI3€Hl U OTHOIICHUI B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
HH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMBbI ¢ yU4éTOM aHajau3a MMEIOIIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTD, OIICHUBATH COOTBETCTBHUE PE3YJIbTAaTOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUI ACATCILHOCTH,

KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE JeHCTBHSI:

BJIaJICTh HABBIKAMHU Y4EOHO-HCCIIEI0BATEIHCKON M TPOCKTHOM JIESITEIHLHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3IMYHBIX METOOB MTO3HAHUS;

WCIIOJb30BaTh PA3IUYHbIE BUJIBI JICSITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHWS, €T0 HWHTEPHpPETAlNH, MNPeoOpa3oBaHUI0 W TNPUMEHEHHIO B YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX U COIMATBHBIX TIPOEKTOB;



(dbopMUpOBaTh HAyYHBIN TUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEMH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUIOTE3Y €€ pEeLICHUs, HaXOAUTb apryMEHThl Ul J10Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISITh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 0O0JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE HJIE€U, NpEUlaraTh OPUTMHANbHbBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POPMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIONMYJISIPHOM JUTEparype, OHOJIOTMUECKUX CJIOBApSAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAITUIO PAa3IMYHBIX BUIOB U (DOPM TIpECTaBICHUS, KPUTUUECKH OIEHUBAThH
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

dbopMynIupoBaTh 3aMpOChl U MPUMEHATH PAa3IUYHBbIC METOIBI MPH MOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTAaBICHUS
ounonornyeckor uHbopMaIu (cxeMbl, rpadyKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ovonornyeckod HMHPOpMaLMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HAaKU W CHUMBOJBI, (HOpMyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarJIsHOCTH;

BJAaJE€Th  HABbIKAMU  pPAclO3HAaBaHWA U 3allUThl  HMH(pOpMaLMH,
uHGOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU A€l CTBUSMM:

1) obmenme:



OCYILIECTBISITh KOMMYHHUKAIIMK BO BCeX chepax )KM3HU, aKTUBHO Yy4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (yMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIBHO BBIIIOJIHEHUS IIpeaJiaraeMoun
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3UUUN APYTUX YYACTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETh CMSTYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJETh Pa3IU4YHBIMU CIIOCOOAMHM OOILIEHUS W B3aMMOJIEHUCTBHSI, TTOHUMATh
HAMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEIICHUN Y4eOHOM 3a1auH;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JECUCTBHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHAMATh I1I€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacrpenensiTh pojid C Y4E€TOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pPE3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE IPOEKThI, OLIEHMBaTh WJEW C TO3WLUUUA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIMsSIX, TPOSBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMM:

1) camoopraHu3anusi:

WCIIOJI30BAaTh OWOJIOTMYECKUE 3HAHUS IS BBISABICHUS TPOOIEeM U HX
pEIIeHUs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBHUSIX M MOCTYIKaxX MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATENbHOCTD, BBISBIIATH
po0seMbl, CTaBUTh U (HOpMYIUpOBaTH COOCTBEHHBIEC 3a7aud B 00pa30BaTEIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJATh IUIAH pELIeHUs MpodsieMbl C  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEIIMOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTh
3a pelleHHE;

OIICHUBATH MPHOOPETEHHBII OIBIT;

CIIOCOOCTBOBATh (OPMHUPOBAHMIO M TPOSBICHUIO INMHPOKOW SPYAUIHH B
pa3HbIX 00JacTAX 3HAHWH, MOCTOSHHO IIOBBIIIATH CBOW 0Opa30BaTE/IbHBIA M
KYJbTYPHBIN YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHUBBI B JIEATCIBHOCTD,
OILICHHBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJIaJCTh HAaBbIKAMHM  I[TO3HABATEIbHOW  pedICKCHMM KaK  OCO3HAaHHUS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX IIPOIIECCOB, HX pE3YJIbTaTOB U
OCHOBAHHUM, HCIIONB30BaTh NPUEMBI pedIeKCHU UIS OICHKH CHTYyallld, BhIOOpa
BEPHOTO PEICHHUS;

yMETh OIICHWBAaTh PUCKH W CBOCBPEMECHHO NPUHMMATH DELICHHUS IO HX
CHIDKCHHMIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX MPH aHadu3e pe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATh ceOsl, TOHUMAas CBOM HEJIOCTATKU M JOCTOWHCTRA,

NpUHUMATh MOTHBBI M apryMEHTBl JPYTHX [PH aHadu3e pe3yJIbTaToB
TeSITETbHOCTH;

NpU3HABATh CBOE MPABO M MPABO IPYTHX Ha OIIHOKH,

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3MIIMK APYTOro YeI0BeKa.
INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHbie pe3yabTaThl OCBOEHUS COACpX)aHUS Y4eOHOTrO MpeaMeTa
«buonorus» ©Ha yrayOJAEHHOM ypOBHE OpPHMEHTHPOBAaHBI Ha obOecreueHue
npopuapHOro  oOyueHuss  oOydaromuxcss — Owosorud. OHM  BKJIIOYAIOT:
cnenuduueckue st OMOJIOTUY Hay4YHble 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUM 110
OCBOEHUIO, MHTEPIPETAIMN U NMpeoOpa30BaHUIO 3HAHUM, BUABI EATEIBHOCTH IO
MOJTyYEHHUIO HOBBIX 3HAHUU M UX NMPUMEHEHMIO B Pa3IMUHBIX YUEOHBIX, a TaKXKe B
pealbHbIX JKU3HEHHBIX cUTyauusix. [IpenMeTHble pe3ynbTaThl NMPEeACTaBICHbI IO
rojiamMm U3y4eHwusl.

[TpenmeTHbIe pe3yabTaThl OCBOeHUs yueOHoro npeamera «buonorus» B 10
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OWOJIOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHMU €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B
MO3HAHWHM  3aKOHOB MPHPOABI W  PEIICHHH TpoOJieM  palrOHAIBHOTO
PUPOAOTIOIL30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH,

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJArarole OWOJIOTUYECKUEe TEPMUHBI M TOHSATHS (JKU3Hb, KJIETKa,
OpraHu3M, MeTadO0JIu3M, TOMEOCTa3, CaMOPETYJSIus, CaMOBOCIIPOU3BEICHNUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT M DPAa3BUTHE), OMOJIOTUYECKUE TEOPUU



(knetounas teopus T. HIBanna, M. lllneiinena, P. BupxoBa, XxpoMocomHasi Teopus
HacnencTBeHHocTH T. Moprana), yuenus (H. M. BaBumoBa — o meHTpax
MHOTOO0pa3usi W MPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWil),  3aKOHbI
(enHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIJICHUSI, YUCTOThI TaMer,
He3aBUCUMOTO HaciegoBanuss [.  Mengens, TOMOJIOTMUYECKUX PSIOB B
HacJIeICTBEHHON N3MEHUYUBOCTH H. . Basuiosa), MIPUHIIHATIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHHUE,
HaOJIIOICHNE, DKCTICPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbIEC MTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUM, ’KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pPACTEHH, JKMUBOTHBIX, 4YEJIOBEKAa, IHPOLECCOB KU3HEAEITEIbHOCTH,
MPOTEKAIONUX B OPraHU3Max PACTECHUM, KUBOTHBIX M YEJIOBEKa, OMOJIOTUYECKUX
MPOIIECCOB: 0OMEHa BelIecTB (MeTaboIn3M), MPEeBpaIlEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U reTepoTpodHOrO TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIIBHOTO PAa3BUTHUSA,
Pa3MHOXKEHHUS,  WHIUBUIYAIIbHOTO  pa3BUTHS ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, HUCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBJIMBAaTh B3aUMOCBSI3M MEXK]y OpPraHOWJAMHU KJIETKH U UX
GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M HUX QYHKUHSAMH, MEXKIY
OpraHamMM M CHUCTEMaMHU OpPraHOB Y pPAacCTEHMM, >KMBOTHBIX U YEJIOBEKA U UX
GYHKIUSAMM, MEXIYy CUCTEMaMH OpPraHOB M HMX (DYHKUUSIMHU, MEXAY >STaramu
oOMeHa BEIIECTB, dTallaMH KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
TanaMu 3MOpPHUOHANBHOTO Pa3BUTHS, T'€HOTUNOM U (HEHOTUIIOM, (PEHOTUIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISIBISATH OTIMUUTEIIbHBIE MPU3HAKH KUBBIX CUCTEM, B TOM YHCIIE
pacCTEHHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl I0KQ3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIIIL,

yMEHUE peniaTh OMOJIOTUYECKUE 3aa91, BBISABISITH IPUUNHHO-CIICICTBCHHBIC
CBSI3U MEXK]Iy UCCIIETyeMbIMU OMOJIOTHYECKUMU MPOIECCaMU U SIBIICHUSIMU, JeaTh
BBIBO/IbI 1 TIPOTHO3bI HA OCHOBAHHHU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJHATh JIA0OpATOpPHBIE M MpakTUYecKue paboThl, COOII0IATh
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTaTh THUIOTE3bl, MPOBEPSITH HX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpys 1elb MCCIEIOBaHUS, aHAJU3UPOBATH MOIYUYEHHBIE
pEe3yAbTaThI U JeNaTh BEIBOII,

YMEHUE Y4acTBOBAaTh B Yy4E€OHO-UCCIIENOBATEILCKONW PaboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, U



nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  pe3yJbTaThbl HA  YUYEHHUYECKHUX
KOH(EPEHITUSIX;

YMEHUE OLICHMBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEIOBAHUM B
obnmacti  OWONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILIOIOTBOPEHHE, HAIMpPABIEHHOE M3MEHEHHE T'€HOMa M CO3J[aHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
NEATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHUH, BETCPUHAPHH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YTIYyOJISITh O3HABATEIbHBIN
MHTEpeC, HAIPaBJICHHBIN HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
IPOJOJKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpPraHU3alMsIX CPEIAHEro
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUsI yueOHoro mpeamera «buonorus» B 11
KJlacce NOJKHBI OTPAXKaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B TO3HAHUM 3aKOHOB MPHUPOJLI U PEUICHUU HDKOJIOTHUYECKHUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
MPUPOOIOIL30BaHUs, U B (HOPMUPOBAHUU IIEHHOCTHOTO OTHOILICHUS K MPUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BJIaJIETh CHUCTEMOW OWOJIOTHYECKUX 3HAHUW, KOTOpas BKIIOYACT
ONpEAENeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBosronioHHas Teopus Y. JlapBuHa, CUHTETHYECKAs TEOPHUS DBOJIIOIUN), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), nmpaBuna (munumyma HO. Jlubuxa,
HKOJIOTMYECKON NUpaMuIbl 3HEpruM), rumnore3sl (runmoreza «mupa PHK» V.
['un6epra);

yMEHUE  BJIQJ€Th  OCHOBHBIMH  METOJaMH  HAYyYHOTO  TIO3HAHWUS,
WCITOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJEHHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IIPUPO/IE;

YMEHHUE BBIJICTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITATPUYECKOTO
BUJI000pa30BaHus, BIUSHUS JBMKYIIUX CHJI SBOJIOIMU Ha TeHO(POH]I MOMYJISIHUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpelie OOMTaHMs, YepeJOBaHUsl HAIpaBIECHUN
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaTh B3aUMOCBSA3M MEXAY IMPOLECCAMU 3BOJIOLNH,
JBIDKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaMU Pa3JIMYHBIX IKOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;



YMEHUE  BBIABJSITH  OTJIIMYUTEIbHBIE  TPU3HAKH  KUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBS3€d OpraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0KAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE periaTb OMOIIOTUYECKUE 33a]]a4H, BBISIBISTH TIPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH U SBICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IPaKTUYECKUE padOThl, COOIMHOATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpeacTBaMH, (GOpMyIupys LEeJdb HUCCIEIOBaHMs, AHAJU3UPOBATH IOJYYECHHBIE
pe3ynbTaThl U JeNaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe Mo OHOJIOoruH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJIYYCHHBbIC  pe3yJbTaThl Ha  YUYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIIEHWBATh TUTIOTE3bl U TEOPHH O TMPOUCXOXKICHUH KU3HHU, YEIOBEKa
¥ YeJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpaIlCHUs
ry100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHaTbHOU
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AHCTBA, MUILEBOU
MPOMBIIIUICHHOCTH, YIIyOJATh TIO3HABATENbHBI WHTEPEC, HaINpaBIECHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmt U MPOJOJIKEHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

HanmenoBaHmue pa3jiesioB U TeM
NMPOrpaMmblI

buonorus xkak HayKa

JKuBbIe CHCTEMEI U UX HU3YUCHUC

buonorus xietku

KoauuecTBO 4acoB

Beero IIpakTnyeckue
padoThbI
1 0
2 0.5
2 0.5

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIEe pecypchl

bubmuoreka [JOK
(https://m.edsoo.ru)
®denepanbHbIA HEHTP
nH(pOpPMaMOHHO-
00pa3zoBaTEeIbHBIX PECYPCOB
(PLIMOP) (http:/fcior.edu.ru)
Enunas komiexius nudpoBbix
00pa3oBaTebHBIX PECYPCOB
(http://school-collection.edu.ru)
Poccwuiickas 37eKTpoHHAs
mikosa (https://resh.edu.ru)

bu6mmoreka [IOK
(https://m.edsoo.ru)
denepanbHbIN UEHTP
MH(POPMAIMOHHO-
o0pa3oBaTeIbHBIX PECYPCOB
(®IIMOP) (http:/fcior.edu.ru)
Enunas komnexius nudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru)
Poccwuiickas 37eKTpoHHas
mkosa (https://resh.edu.ru)

bu6mmorexa [IOK
(https://m.edsoo.ru)
®denepanbHbIN UEHTP
MH(POPMAIMOHHO-
00pa30BaTeIbHBIX PECYPCOB



https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

XuMuueckas OopraHu3anusa KJICTKH

Crpoenue u GyHKLIUHU KIETKU

OOMeH BellecTB U MpeBpalleHne SHEPTUH B

KJICTKE

10

(DLIOP) (http://fcior.edu.ru)
Enunas komteknus nudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB
(http://school-collection.edu.ru)
Poccuiickas snexkrpoHHas
mkouna (https://resh.edu.ru)

bubmuoreka [JOK
(https://m.edsoo.ru)
®enepanbHbIA LEHTP
nH(pOpPMaIMOHHO-
00pa3zoBaTEeIbHBIX PECYPCOB
(PLIMOP) (http:/fcior.edu.ru)
Enunas komreknust tudpoBbIx
00pa3oBaTebHBIX PECYPCOB
(http://school-collection.edu.ru)
Poccwuiickas 37eKTpoHHAs
mikosa (https://resh.edu.ru)

bu6mmoreka [IOK
(https://m.edsoo.ru)
denepanbHbIN HEHTP
MH(POPMAIMOHHO-
o0pa3oBaTeIbHBIX PECYPCOB
(®IIMOP) (http:/fcior.edu.ru)
Enunas komnexius nudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru)
Poccwuiickas 37eKTpoHHas
mkosa (https://resh.edu.ru)

bu6mmorexa [IOK
(https://m.edsoo.ru)
denepanbHbIN HEHTP
MH(POPMAIMOHHO-
00pa3oBaTeNbHBIX PECYPCOB
(PLIOP) (http://fcior.edu.ru)



http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/

Enunas xomurekuus HudpoBbIX
00pa3zoBaTEeIbHBIX PECYPCOB
(http://school-collection.edu.ru)
Pocculickas 351eKTpOHHAsA
mkona (https://resh.edu.ru)

HacnenctBennas uadopmarus u
peanmu3anus e€ B KIIETKE

0.5

bu6mmoreka [IOK
(https://m.edsoo.ru)
denepanbHbIN UEHTP
MH(POPMAIMOHHO-
00pa3oBaTebHBIX PECYPCOB
(PLIOP) (http://fcior.edu.ru)
Enunas xosutexiust udpoBbIxX
00pa3zoBaTEeIBHBIX PECYPCOB
(http://school-collection.edu.ru)
Pocculickas 351eKTpOHHas
mkoJa (https://resh.edu.ru)

JKn3HeHHBIN MK KIEeTKH

bubmuorexa [JOK
(https://m.edsoo.ru)
denepanbHbIi LUEHTP
MH(OPMaLIOHHO-
00pa3oBaTeIbHBIX PECYPCOB
(PLIMOP) (http:/fcior.edu.ru)
Enunas xoyutekuus udpoBbIx
o0pa3oBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru)
Pocculickas 35eKkTpoHHas
mikosa (https://resh.edu.ru)

Ctpoenue u GyHKIMH OpraHU3MOB

17

1.5

bubmuorexa [JOK
(https://m.edsoo.ru)
®enepanbHbIN HEHTP
MH(OPMaLIOHHO-
00pa3zoBaTeIbHBIX PECYPCOB
(PLIMOP) (http:/fcior.edu.ru)
Enunas xoyutekuus u@poBbIX



http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/

10

11

12

Pasmuoxenune u Pa3BUTHEC OPraHUu3MOB

I'enetnka — HayKa O HAaCJICACTBCHHOCTU U
HN3MCHYMUBOCTHU OPTaHN3MOB

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

10

1.5

0.5

o0pa3oBaTeNbHBIX PECYPCOB
(http://school-collection.edu.ru)
Poccuiickas snexkrpoHHas
mkoua (https://resh.edu.ru)

bubmuorexa [JOK
(https://m.edsoo.ru)
denepanbHbIA LEHTP
nH(pOpMaIMOHHO-
00pa3zoBaTEeIbHBIX PECYPCOB
(®LIMOP) (http:/fcior.edu.ru)
Enunas komreknust tudpoBbIx
00pa3oBaTebHBIX PECYPCOB
(http://school-collection.edu.ru)
Poccwuiickas 37eKTpoHHAs
mkosa (https://resh.edu.ru)

bu6mmoreka [IOK
(https://m.edsoo.ru)
®enepanbHbIA HEHTP
MH(pOPMAIMOHHO-
o0pa3oBaTeIbHBIX PECYPCOB
(®IIMOP) (http:/fcior.edu.ru)
Enunas komtexius nudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB
(http://school-collection.edu.ru)
Poccuiickas 31ekTpoHHast
mkosa (https://resh.edu.ru)

bu6mmoreka [IOK
(https://m.edsoo.ru)
denepanbHbIN HEHTP
MH(POPMAIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB
(PLIOP) (http://fcior.edu.ru)
Ennnas xomurekuus g poBhIX
00pa3zoBaTeIbHBIX PECYPCOB



http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/

(http://school-collection.edu.ru)
Pocculickas 351eKTpOHHAsA
mkona (https://resh.edu.ru)

13

3aKOHOMEPHOCTU U3MEHUYUBOCTU

bu6mmoreka [IOK
(https://m.edsoo.ru)
®denepanbHbIN HEHTP
MH(POPMAITMOHHO-
00pa3oBaTebHBIX PECYPCOB
(PLIOP) (http://fcior.edu.ru)
Enunas xosutekiust udpoBbIx
00pa3zoBaTEeIbHBIX PECYPCOB
(http://school-collection.edu.ru)
Pocculickas 351eKTpOHHas
mkoJa (https://resh.edu.ru)

14

T'e”eTnka yenoBeka

0.5

bubmunorexa [JOK
(https://m.edsoo.ru)
denepasbHbIiA IICHTP
MH(POPMAIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB
(PLIMOP) (http:/fcior.edu.ru)
Enunast xosutexiust iudpoBbIx
o0pa3oBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru)
Pocculickas 35eKTpoHHas
mkosta (https://resh.edu.ru)

15

CCJ'ICKI_II/ISI OpraHu3mMoB

1.5

bu6nmoreka [JOK
(https://m.edsoo.ru)
®enepanbHbIN HEHTP
MH(OPMaLIOHHO-
00pa3zoBaTeIbHBIX PECYPCOB
(®LIMOP) (http:/fcior.edu.ru)
Enunas xomtexust HudpoBbIX
00pa3oBaTeNbHBIX PECYPCOB
(http://school-collection.edu.ru)



http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/

16

17

buoTexHOJIOrM U CHHTETHYECKAs OO0 U

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102

16

Poccuiickas snexkrpoHHas
mkoua (https://resh.edu.ru)

bubmuorexa [JOK
(https://m.edsoo.ru)
denepanbHbIA LEHTP
nH(pOpMaIMOHHO-
00pazoBaTEIbHBIX PECYPCOB
(DLIOP) (http://fcior.edu.ru)
Enunas komteknust nudpoBbIx
00pa3oBaTebHBIX PECYPCOB
(http://school-collection.edu.ru)
Poccwuiickas 37eKTpoHHAs
mkosa (https://resh.edu.ru)

bu6mmoreka [IOK
(https://m.edsoo.ru)
denepanbHbIA LEHTP
nH(pOpPMaIMOHHO-
00pazoBaTEeNbHBIX PECYPCOB
(®IIUOP) (http:/fcior.edu.ru)
Enunas komnexius nudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB
(http://school-collection.edu.ru)
Poccwuiickas 37eKTpoHHas
mkoda (https://resh.edu.ru)



https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

11 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

Ne i/
NPOrpaMMblI
1 3apoKAEHUE U Pa3BUTHE 3BOJIIOLMOHHBIX
MPEJICTAaBICHUI B OMOJIOTHI
2 MukposBOIIOLHUS U €€ PE3YNIbTATHI
3 MakposBotonus U €€ pe3ysbTaTsl

KoanyecTBo 4acosB

Beero IpakTuyeckue
padoThI
4 0
14 2
6 0

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/ibHbIE PECYPChI

bubmuoreka [JOK
(https://m.edsoo.ru)
denepanbHbIA LEHTP
nH(pOpMaIMOHHO-
00pa3zoBaTEeIBHBIX PECYPCOB
(®LIMOP) (http:/fcior.edu.ru)
Enunas komiexus nudpoBbix
00pa3oBaTebHBIX PECYPCOB
(http://school-collection.edu.ru)
Poccwuiickas 37eKTpoHHAs
mkosa (https://resh.edu.ru)

bu6mmoreka [IOK
(https://m.edsoo.ru)
®denepanbHbIN UEHTP
MH(POPMAIMOHHO-
o0pa3oBaTeIbHBIX PECYPCOB
(®IIMOP) (http:/fcior.edu.ru)
Enunas komnexius nudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru)
Poccwuiickas 37eKTpoHHas
mikosa (https://resh.edu.ru)

bubnmoreka [JOK
(https://m.edsoo.ru)
®enepanbHbIN HEHTP
MH(OPMaLIOHHO-
00pa3zoBaTeIbHBIX PECYPCOB
(PLIMOP) (http:/fcior.edu.ru)



https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/

Enunas xomurekuus HudpoBbIX
00pa3zoBaTEeIbHBIX PECYPCOB
(http://school-collection.edu.ru)
Pocculickas 351eKTpOHHAsA
mkona (https://resh.edu.ru)

[TpoucxoxaeHHE U pa3BUTHE KU3HU Ha
3emiie

15

bu6mmoreka [IOK
(https://m.edsoo.ru)
denepanbHbIN UEHTP
MH(POPMAIMOHHO-
00pa3oBaTebHBIX PECYPCOB
(PLIOP) (http://fcior.edu.ru)
Enunas xosutexiust udpoBbIxX
00pa3zoBaTEeIBHBIX PECYPCOB
(http://school-collection.edu.ru)
Pocculickas 351eKTpOHHas
mkoJa (https://resh.edu.ru)

5 [TponcxoxaeHne 4enoBeka — aHTPOIIOTeHE3

10

bubmuorexa [JOK
(https://m.edsoo.ru)
denepanbHbIi LUEHTP
MH(OPMaLIOHHO-
00pa3oBaTeIbHBIX PECYPCOB
(PLIMOP) (http:/fcior.edu.ru)
Enunas xoyutekuus udpoBbIx
o0pa3oBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru)
Pocculickas 35eKkTpoHHas
mikosa (https://resh.edu.ru)

DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSIX
6 OpTraHu3MOB U HAAOPIraHU3MEHHBIX CUCTEM
C OKpY>Karollen cpenou

0.5

bubmuorexa [JOK
(https://m.edsoo.ru)
®enepanbHbIN HEHTP
MH(OPMaLIOHHO-
00pa3zoBaTeIbHBIX PECYPCOB
(PLIMOP) (http:/fcior.edu.ru)
Enunas xoyutekuus u@poBbIX



http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/

Opranusmsl 1 cpeia 0OUTaHus

DKOJIOTHS BUJOB U HOHy.]'IHI_II/Iﬁ

DKOJIOrus COOOIIECTB. DKOJIOTHUECKUE
CHUCTCMBI

12

1.5

0.5

o0pa3oBaTeNbHBIX PECYPCOB
(http://school-collection.edu.ru)
Poccuiickas snexkrpoHHas
mkoua (https://resh.edu.ru)

bubmuorexa [JOK
(https://m.edsoo.ru)
denepanbHbIA LEHTP
nH(pOpMaIMOHHO-
00pa3zoBaTEIbHBIX PECYPCOB
(®LIMOP) (http:/fcior.edu.ru)
Enunas komreknust tudpoBbIx
00pa3oBaTebHBIX PECYPCOB
(http://school-collection.edu.ru)
Poccwuiickas 37eKTpoHHAs
mkosa (https://resh.edu.ru)

bu6mmoreka [IOK
(https://m.edsoo.ru)
®enepanbHbIA HEHTP
MH(pOPMAIMOHHO-
o0pa3oBaTeIbHBIX PECYPCOB
(®IIMOP) (http:/fcior.edu.ru)
Enunas komtexius nudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB
(http://school-collection.edu.ru)
Poccuiickas 31ekTpoHHast
mkosa (https://resh.edu.ru)

bu6mmoreka [IOK
(https://m.edsoo.ru)
denepanbHbIN HEHTP
MH(POPMAIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB
(PLIOP) (http://fcior.edu.ru)
Ennnas xomurekuus g poBhIX
00pa3zoBaTeIbHBIX PECYPCOB



http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/

(http://school-collection.edu.ru)
Pocculickas 351eKTpOHHAsA
mkona (https://resh.edu.ru)

10

Buocdepa — rimobanbHast sKkocucTeMa

bu6mmoreka [IOK
(https://m.edsoo.ru)
®denepanbHbIN HEHTP
MH(POPMAITMOHHO-
00pa3oBaTebHBIX PECYPCOB
(PLIOP) (http://fcior.edu.ru)
Enunas xosutekiust udpoBbIx
00pa3zoBaTEeIbHBIX PECYPCOB
(http://school-collection.edu.ru)
Pocculickas 351eKTpOHHas
mkoJa (https://resh.edu.ru)

11

YenoBek U OKpyKarolas cpena

bubmunorexa [JOK
(https://m.edsoo.ru)
denepasbHbIiA IICHTP
MH(POPMAIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB
(PLIMOP) (http:/fcior.edu.ru)
Enunast xosutexiust iudpoBbIx
o0pa3oBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru)
Pocculickas 35ekTpoHHas
mkosta (https://resh.edu.ru)

12

PesepBHOE Bpems

bu6nmoreka [JOK
(https://m.edsoo.ru)
®enepanbHbIN HEHTP
MH(OPMaLIOHHO-
00pa3zoBaTeIbHBIX PECYPCOB
(®LIMOP) (http:/fcior.edu.ru)
Enunas xomtexust HudpoBbIX
00pa3oBaTeNbHBIX PECYPCOB
(http://school-collection.edu.ru)



http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

8.5

Poccuiickas snexkrpoHHas
mkoua (https://resh.edu.ru)



https://resh.edu.ru/

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* buonorus. buonornueckue cucremsl u miponecchl, 10 xkmace/ Tepemos A.B.,
[TerpocoBa P.A., O61iecTBO ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO « MOL]
MHEMO3HNHA»

* buonorus. buonornyeckue cucremsl u mporieccsl, 11 kimace/ Tepemor A.B.,

[TerpocoBa P.A., O61iecTBO ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO « MOL]
MHEMO3HNHA»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. buonorus B Tabnuiax u cxemax. boranuka, 300710rus, aHaToMusi, o01Ias
ouosiorus. / aBT. - cocT. A.W. Hukumos, P.A. IlerpocoBa. — M.: Unexkca, 2002.
— 104 c.

2. Metonuueckue nocooust K yaeOHuKaMm, IOypouHbIe pa3paboTKu (Ha caiite
M3aTelIbCTBA)

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HMHTEPHET

- denepanbHbBIN HEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(PLMOP) (http://fcior.edu.ru)

- Enunas xomnekmus udpoBsix o0pazoBareabHbIX pecypcoB (http://school-
collection.edu.ru)

- aTepHeT-pecypchl Ha YCMOTPEHUE YUUTENS U 00yUYarOIIHXCSI

- bubmmoteka I{OK (https://m.edsoo.ru)

- Poccwiickas snekrponnas mikosa (https://resh.edu.ru)



