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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo yuyeObHOMy mnpeamery "buonorus" (nanee - Ouosorus) Ha
YpOBHE cpeaHero obiiero oopa3zoBaHusi pa3paboraHa Ha ocHOoBe dDenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @enepaunny,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHOro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yrayOnaéHHoro ypoBHs usydenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoi obnactu «EctecTBeHHO-
HayuyHble npeametb». CormacHo mnonoxkenusm OPIOC COO npoduiabHbIe
yueOHbI€ MpEeIMEThI, U3ydyaeMble Ha YriIyOJIEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
muddepeHnmanu  OOy4eHUs] Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHus U
OpU3BaHbl 00ECHEeUYUTh MPEEeMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIMM, CPEIHUM
o01mM, cpeTHUM NpodhecCHOHATBHBIM U BBICIIMM 00pa3oBaHueM. B To ke BpeMs
KOKIBI M3 O3TUX Y4eOHBIX NPEIMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
NPUOPUTETHOE pEIICHHE O00pPa30BATENbHBIX, BOCIHUTATENbHBIX M Pa3BUBAIOIINX
3a/lay, CBA3AHHBIX C MpodopueHTanued o0y4yarouuxcsi W CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTH HAy4yHOT'O 3HAaHMS, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEHN, TICUXOJIOTUEH, CIOPTOM HIJIA BOEHHBIM JIEJIOM.

Ha ©0a3e wuentpa «Touka pocra» obOecneuMBaeTcsi  peanu3anus
oOpa3oBaTeIbHBIX MPOrpaMM  E€CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOU
HAIPaBJIICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUHM €  TpeOOBaHUSIMU
3aKOHOJATENbCTBA B cdepe o0pa3oBaHUsT U C YU4E€TOM pEKOMEHIAIUN
®denepanpHOro omeparopa ydebHoro mpeamera «buonmorus». OO6pazoBaTenbHas
nporpaMMa TIO3BOJISIET MHTETPUPOBATH peaTU3yeMble MOAXOAbI, CTPYKTYpPY U
cojJep)KaHWe TpW opraHu3anuu oOydeHus Owonoruu B 10-11 kmaccax,
BBICTPOCHHOM Ha 6a3e JIF000ro U3 JOCTYITHBIX Y4eOHO-METOIMUYECKUX KOMIUIEKCOB
(YMK). Hcnons3oBanue obopyaoBanus «Touka poctay MpH peanu3aiuu JTaHHON
OII no3BoJsieT co34aTh YCIOBUS:

® IS pacIIMPEeHHs COJIeP KaHuUs IKOJIBHOIO OMOIOrMUECKOTro 00pa3oBaHus;

e ISl IOBBILLIEHUS TO3HABATEIBHON aKTUBHOCTU O0YYaIOIINXCS B
€CTECTBEHHO-HAYYHOU 00JIaCTH;

e IS pa3BUTHUA JUYHOCTH peOEHKA B Iporecce o0yueHus: OMOIOTHH, €ro
crocoOHOCTEeH, GOPMUPOBAHNUS U YAOBIETBOPEHUS COLUAIBHO 3HAUUMBIX
UHTEPECOB U MOTPEOHOCTE;

e s pabOTHI C OJAPEHHBIMU HMIKOJBHUKAMU, OPTaHU3allMU UX PAa3BUTHSA B
pa3IMYHBIX 001acTAX 00pa30BaTEIbHON, TBOPUECKON ACSITETLHOCTH.

[Iporpamma no yueOHOMy mnpeaMmery "buonorus" naér mpenctaBieHUE O
eI W 3a7adax M3ydeHus ydyeOHoro mpeamera «buosjorusi» Ha yriayOaéHHOM



YpOBHE, ONpeAesieT 00s3aTesibHOe (MHBAPHUAHTHOE) MPEIMETHOE COJIEP>KaHUE, €ro
CTPYKTYPUpPOBaHHE MO pa3jieliaM M TeMaM, paclpeiesieHue 1o Kiaccam,
PEKOMEH/YeT MOCJIEeA0BATEIbHOCTh M3YUYEHHs YYEOHOro marepuana ¢ y4EToM
MEXKIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKM Yy4eOHOro mpolecca,
BO3pacTHBIX OcoOeHHOcTel oOywaromuxcs. B mporpamme mno Ouonoruu
peanu3oBaH MNPUHLHUIN MPEEMCTBEHHOCTH C HW3Y4YeHHEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  of0miero  oOpa3oBaHus, Onarojaps 4YeMy IpOCMaTpUBAeTCs
HaIllpaBJICHHOCTh HA  TOCHEAYIOIlee pa3BUTHE  OWUOJOTMYECKUX  3HAHHM,
OpPUEHTHPOBAHHBIX Ha (HOPMUPOBAHHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIILIEHUs, MPEACTaBICHUN O 370pOBOM oO0Opasze >KHU3HHU, Ha
BOCIIUTaHHE OEpPEKHOr0 OTHOIICHUS K OKpy)Kalolled MNpupoaHoi cpene. B
nporpaMMe Mo OMOJIOTMHM TaK)Ke IMOKa3aHbl BO3MOXXKHOCTH Y4eOHOTO MpenMeTa
«buonorus» B peanuzauuu TpeboBanuihk D®I'OC COO k mMIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W TPEAMETHBIM pe3yJibTaTaM OOyYeHHS U B
dbopMuUpOBaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIbHOU  JEATEILHOCTH
oOydJaromuxcs IO OCBOCHHUIO COJEpXKaHUS OMOJOrM4eckoro oOpa3oBaHUs Ha
YpOBHE CpeHero obmiero oopa3oBaHus.

VYyeOubiii npeamer «buonorusi» Ha ypoBHE cpefHero ooOIiero oopa3oBaHUs
3aBepiaeT OuoJIoTMYecKoe o0pa3oBaHME B IIKOJE W OpPUEHTHPOBAaH Ha
pacuiMpeHrde U yriyojieHne 3HaHWil OoOydaromuxcs O UBOW IPHUPOAE, OCHOBAaX
MOJIEKYJISIDHOW M KJIETOYHOM OWOJIOTHH, SMOPHOJIOTHUM U OHOJOTHUU Pa3BUTHS,
TeHETHKH, CEJIEKIIUU, OMOTEXHOJIOT UM, YBOJIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHOoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYAIOMIMXCS K TMOCIEAYIOMIEMY IOJIYYEHHUIO
OMoJIOTMYeCKOro  oOpa3oBaHUST B By3aX MW OpraHM3alMsIX  CPEIHETO
npodeccruoHaabHOro oopazoBanusi. OCHOBY €ro cojep:KaHHsl COCTaBISIET CUCTEMA
OMONIOTUYECKUX  3HAHUHM, TMOJYYEHHBIX TMPU HU3yYEeHUHU  OOYHarOIIMMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX PA3eOB OMOJOTMU Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kjaccax 3Tu 3HaHMS TOJNYYarOT pa3BuTHE. Tak,
pacHIpeHbl U YrIyOJeHbl OMOJOTHYECKHWE 3HAHWUSA O PACTCHHSX, >KUBOTHBIX,
rpubax, OaKTepusX, OpPraHU3ME 4YeJIOBEKa, OOIUX 3aKOHOMEPHOCTSX >KH3HU,
JIOTIOJTHUTENIBHO BKJIFOYEHBI OMOJIOTHUECKHE CBEJICHUS MTPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbhIE MOKHO HMCIOJIb30BATh KaK OPUEHTHUPHI JJISl MOCIEAYIOUIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTETparusi OMOIOTHYECKUX 3HAHHWHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMA OOYUYAIOIIUMHCS TPH W3YYCHUU
¢usnku, xumun, reorpadud 1 MaTEMaTHKH.

Crpykrypa mporpaMMmbl 1o ydeOHOMYy mpeametry "buomorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH U DBOJIIOIMOHHBIA TMOJAXOJbI K U3YYEHUIO OHOJIOTHUHU.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE IS )KUBBIX
CHUCTEM pPa3HOr0 YPOBHS OpPraHU3alllu, BOJIIOIMNA OPTaHMYECKOI0 MUpa Ha 3eMJie,



COXpaHEHHUs] OHMOJIOTMYECKOro pa3HooOpa3us IuiaHeTsl. Tak, B 10 kiacce
U3YYaloTCsd OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOM OHMOJOrMH, SMOPHOJOTUU U
OMOJIOTUU PA3BUTHS, TEHETUKH M CEJICKIIUH, OUOTEXHOJIOTUU U CHUHTETHYECKOU
OMOJIOTUH, AKTyaJIM3UPYIOTCS 3HAaHMUS OOy4aroluxcs Mo OOTaHUKE, 300JI0THUH,
aHatoMuu, (Qusuoniornu uenoBeka. B 11 kimacce wu3yyaroTcs 3BOJIOLHUOHHOE
y4€HHE, OCHOBBI SKOJIOTUU U yUeHHEe 0 Ouocdepe.

VYyeOubiii  npeamer  «buonorusi»  npu3zBaH  00€CNEUUTh  OCBOEHHUE
0o0y4JaromuMucs: OMOJIOTHYECKUX TEOPUN U 3aKOHOB, UJICH, MPUHIIMIIOB U MPaBUII,
JIe)KAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYyYHOU KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uM M OCOOEHHOCTAX KIETKH, OpTraHu3Ma, MOMyJIsSLuH,
OMOIIeHO03a, YKOCUCTEMBI, O BBIJAIOIINXCSI HAYYHBIX JOCTHKECHHUSIX, COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTUH, MPUKIIAJAHBIX acleKTax OMOJOrHYecKuX 3HaHuu. J{is
pa3BUTHS M TMOAJAEpX aHUS HHTepeca oOydalIMuXcs K OHOJIOTMM Hapsigy co
3HAYUTEIBHBIM O0OBEMOM TEOPETUUYECKOI0 MaTepuala B COJEPKAHUHM MPOrPaMMbl
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMSI W PAa3BUTHUS
TOM WJIM HMHOM 00JacTh OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX U 3apyOeKHBIX
y4€HBIX B PEIICHNE BAXKHEHIITUX OMOTOTUUECKUX M DKOJIOTHYECKHUX MPOOIIEM.

Lenp uzyuenus: yuebHoro npeamera «buonorus» Ha yriyoJi€HHOM YpOBHE —
OBJIaJIcHNE  OOYYaIOIMMHCS  3HAHUSMU O  CTPYKTYPHO-(QPYHKIIMOHAIBHOU
OpraHu3allid JKUBBIX CHCTEM pa3HOTO paHra W TNpUOOpEeTEeHUE YMEHUM
UCIIOJIb30BaTh TH 3HaHUS B (HOPMHUPOBAHUU MHTEpEca K OINMpeaesEéHHON 00sacTu
npodeccuoHaIbHOM JeATeIbHOCTH, CBS3aHHOM ¢ OHOJIOTHEN, WM K BBIOOPY
y4e0OHOTr0 3aBeIeHUs JIJIsl TPOIOJKEHUSI OMOIOTHYECKOro 00pa3oBaHusl.

JlocTwkeHue 1eaM  M3ydeHHs ydeOHoro mpeamera «buonorus» Ha
yriy0iaEHHOM YPOBHE 00ECIIEUMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBl OMOJIOTMYECKHUX 3HAHHMK: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUjIax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHHHM, MHOTO00pa3Wd M OCOOCHHOCTSAX OHOJIOTHYSCKHX CHCTEM (KIIeTKa,
OpraHu3M, MOMYJISALNs, BUI, OMOTeo1eHo3, Onocdepa); 0 BHIIAIOIUXCS OTKPBITHUAX
Y COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

O3HAKOMJICHHE OOYyYaloIMUXCS C METOJaMH TO3HAHUS >KHUBOW TMPUPOJIBI:
WCCJIEIOBATEILCKUMH  METOJaMU  OMOJOTHUYECKHX HayK (MOJEKYJISIpHOW U
KJIIETOYHON OuoJIoruu, SMOpPHOJIOTUM U OWOJIOTMH Pa3BUTHUS, TEHETUKU U
CENICKIIMY, OWOTEXHOJIOTUH H CHUHTETUYECKONW OWOJIOTHH, TMaJCOHTOJIOTHH,
DKOJIOTUM);  METOJaMH  CaMOCTOATEIbHOTO  MPOBEACHUS  OMOJOTMYECKUX
UCccleoBaHnid B Jabopatopum W B mpupone (HaOmoaeHue, W3MepeHue,
AKCHEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaJICHUE OOYYAIOIIMMUCA YMEHHUSIMH: CaMOCTOSITEJIbHO  HaXOJUTh,
aHAJM3UPOBATh M HCMOJb30BaTh OHOJOTHMYECKYI0 HH(OpPMAIMIO; MOJIb30BATHCS



OMOJOTMYECKON TEPMUHOJIIOTHE U CUMBOJMKOHM; YCTaHAaBIMBATH CBA3b MEXIY
pa3BuUTHEM OHOJIOTMM U  COLMAIBHO-DKOHOMHUYECKHMMHU ¢  SKOJOTHYECKUMHU
npoOJieMaMu 4YeJIOBEUECTBA; OIICHUBATh IMOCJEACTBUS CBOCH NESITEIHHOCTH IO
OTHOIICHUIO K OKpY’Kalollell NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO0  OKPYXKAIOIUX JIIOJIeH; OOOCHOBBIBATH M  COONIOAATH  MEPHI
npouIakTUKM MH(GEKIIMOHHBIX 3a00J€BaHUN, NpaBUiia MOBEACHUS B MPUPOJIE U
oOecrieyeHusi 6€30MacCHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallusIX MPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbIEC HayYHbIE OTKPBITHSI B 00J1acTH OUOJIOTUH;

pa3BuTHE y O0YyYaIOIUXCSd UHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
B TMPOIECCE 3HAKOMCTBA C BBIJAIOIMIUMHUCA OTKPBITUSIMA W COBPEMEHHBIMU
UCCJICJIOBAaHUSAMU B OWOJIOTHH, pelIaeMbIMH €10 MpoOJeMaMu, METOHO0JIOTHEH
OMOJIOTUYECKOTO UCCIIeIOBAHUS, MIPOBEACHUS AKCTIEPUMEHTATBHBIX
UCCJICJIOBAaHUM, PEIICHUs OUOJIOTHYECKUX 3aJ]1a4, MOJICIIUPOBAHUS OMOJIOTHUECKUX
00BEKTOB U MPOIIECCOB;

BOCITUTAHHE Y OOYUYaIOIIMXCS IIEHHOCTHOT'O OTHOIICHUS K JKMBOW IPHUPOJIE B
IIEJIOM U K OTJICTIbHBIM €€ 00BhEKTaM U SBIECHUSM; (POPMHUPOBAHUE IKOJIOTUIECKOH,
FEHETUYECKOW TPaMOTHOCTH, OOIIEeH KyJbTyphl TIOBEICHHS B MPUPOJE;
MHTETpaIliU €CTECTBEHHO-HAYUHBIX 3HAHUII;

npuoOpeTeHne  OO0ydYalIUMHCS  KOMIIETEHTHOCTH B PallMOHAIBHOM
IPUPOIOTIONIH30BAHUU (COOMIOEHUE TPAaBWII TOBEJAEHUS B MPUPOJE, OXPAHbI
BUJIOB, KOCHCTEM, OUOC(hEphl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 30POBBS
OKpyXarolmux Joae (cobmogeHuss Mep NpoQMIaKTHKA — 3a00JeBaHUH,
oOecrieueHue 0OE30MaCHOCTU >KU3HENESITEIbHOCTH B UYPE3BBIYAMHBIX CHUTYaIMsIX
NPUPOJHOTO M  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIOJIb30BAHHS
OMOJIOTMYECKUX 3HAHUH U YMEHUH B TIOBCETHEBHOM JKU3HU;

CO3JJaHWE  YCIOBHM IS ~ OCO3HAHHOTO  BBIOOpa  OOyYarOIIMMUCS
UHIUBHUTYaJTbHON o0pa3oBaTeIbHOM TPaeKTOPHH, CITOCOOCTBYIOIIICH
MoCJIeyIoeMy Mpo(ecCHOHaTbHOMY CaMOOIPEACICHUI0, B COOTBETCTBUU C
WHIUBUIYaJbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMU PETHOHA.

OO61iee 4ncI0 YacoB, OTBEICHHBIX HA M3Yy4YCHHE OMOJIOTHH Ha yriayOJeHHOM
YpOBHE cpeaHero obmiero obpazopanus, coctaBiser 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heento), B 11 kimacce — 102 gaca (3 yaca B Helelo).

OT60op opraHu3aIrMOHHBIX (OPM, METOJAOB M CPEJACTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIUUKH €ro COJASpKaHWS W HAMpaBICHHOCTH Ha
MPOJOKEHUE OMOJIOTMYECKOr0 O0pa3oBaHUsI B  OpPraHU3alUAX CPEIHEro
po(eCcCHOHaTBFHOTO U BRICIIIETO0 00pa30BaHUSI.

O0s13aTebHBIM YCIOBUEM MPU O0YUEHUU OUONOTHUU HA YTriayOJIEHHOM ypOBHE
SBJISIETCS. TPOBEJICHUE JTa0OpaTOPHBIX M MpakTHUdeckux pabot. Takke yuactue
00y4aroluXcs B BBINOJIHEHUH MPOEKTHBIX M YYEOHO-HCCIIEIOBATEIbCKUX PadoT,



TEMaThKa KOTOPBIX  OINpPEAEISIETCS  yYUTEIEM HAa OCHOBE  HMMEIOIIMXCSA
MaTEepUAIIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBUM.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Conepxanue MpoOrpamMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. Buosiorusi kak Hayka

CoBpemeHnHasi Ouojorusi — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BUTUS
Oouoniornu.  buonornueckue HaykMu U HU3ydyaeMmble HMH  MPOOJIEMBI.
OyHAaMEHTaJIbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAY4YHBIE MCCIEIOBAHUS B
OMOJIOTHH.

3HaueHue Ouosjoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAayYHOU
kaptuHbl mupa. I[lpodeccun, cBsizanHbie ¢ Ouosioruei. 3HaueHUE OUOJIOTUM B
MPAKTUYECKON JIESATEIbHOCTH 4YEJIOBEKa: MEAUIMHE, CEIbCKOM XO35MCTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IBI.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgeiui, I'. Mennens, B. U. Bepnanckuii, W. I1. 11aBnos, 1. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ik. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupel u cxembl: «CBsi3b OMONOTHU C JOPYTrUMH Haykamm», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl M UX U3yUYeHHE

XKupbie cuctemMbl Kak mpeaMer u3ydeHus Ouonoruu. CBONCTBA KHBBIX
CUCTEM: E€IMHCTBO XHMHYECKOI'O COCTaBa, MJUCKPETHOCTh U LIEJIOCTHOCTD,
CIOKHOCTh M YHOPSIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOPTraHU3aLMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyy >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIIETOYHBIMH,
TKaHEBBIN, OpTaHU3MEHHBIM, MOIYJISIIUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHyeckmii), OmochepHsiii. Ilporecchl, MPOUCXOAAIINE B IKUBBIX
cuctemax. OCHOBHbIE TpH3HAKU >KMBOTO. JKW3HB Kak ¢opMa CyIIECTBOBAHUS
Martepuu. Hayku, nu3ydaromue »XuBble CUCTEMBI HA PA3HBIX YPOBHSX OpraHU3aluu.

N3yuyenue xuBbIX cucteM. Metonbl Ouonormueckord Hayku. HaOmionenue,
W3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMaTH3auus, MeTaaHanus. [IoHsTue o 3aBUCMMON 1
HE3aBUCUMOW TmiepeMeHHOW. I[lnaHupoBaHume »skcnepumenTta. I[loctaHoBka wu
npoBepka rumnote3. Hynesas runore3a. [lonstue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OlEHKa JOCTOBEPHOCTU MOJTYyYEHHBIX
pe3ynbTaToB. [lprunHBI UCKa)keHHS pe3yJbTaTOB JKcrepumeHTta. llonsTne
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuipl u cxembl: «OCHOBHBIE TPHU3HAKUA JKU3HW», «buomorudeckue
cucrteMbl», «CBOWCTBa KMBOM MaTepum», «YPOBHU OpPraHHU3ALMHA KABOU
npupoasl», «CTpoeHUE KHUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUECKOro opraHuzMmay, «buoreonenos», «buochepa», «Metoab
M3y4YCHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  O0OpyJOoBaHHME  JUISI  TPOBEACHUS
HaAOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonb3oBaHWe pa3IUYHBIX METONOB MpPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buosiorusi KjieTku

Knerka — crTpykTypHO-QyHKIIMOHANbHAS €AWHUIIA >KUBOTO. McTopus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXEHHUS COBPEMEHHON KJIETOUHOMU
TEOPHH.

Metoasl  MOJICKYJISIPHOM W KJIETOYHOHW  OWOJOTHHM:  MHUKPOCKOIHS,
xpomatorpadus, eKTpodope3, METOJ MEUYEHBIX aToOMOB, Au(depeHInaIbHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue Qukcuposanmvix
K1emok. DNeKTpoHHass MUKpockonus. Kougokanvnas mukpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoncTpanuu

IToptpetsl: P. I'yk, A. Jleenryk, T. llIBann, M. llIneiinen, P. Bupxos, K. M.
bap.

Tabnuiel u cxembl: «CBETOBON MUKPOCKOID», «IIEKTPOHHBIA MHKPOCKOID),
«HcTopus pa3BUTHS METOJJOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpOIpEnapaThl PacTUTENIbHBIX,
KUBOTHBIX M OaKTepUATBHBIX KIETOK.

IIpakTuueckass padora «l3yuyeHne METOMOB KIETOYHOW OHOJIOTUH
(xpomarorpadus, snexrpodopes, auddepeHMaATbLHOS IEHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. XuMu4yeckasi OpraHu3anus KJIETKU

XUMUYECKUA COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boma m e€ poib Kak pacTBOpUTENS, PEArcHTa, y4acTUE B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOperyasiuui. MuHepalbHble BellecTBa KJIETKH, UX OHOJOorhyYeckas
poJsib. POnp KaATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BelleCTBa KIETKU. buosorndyeckue mnoaumepsl. benku.
AMUHOKHUCTIOTHBINA cocTaB OenkoB. CTpyKTypsl O0enkoBoi Mosekyinbl. [lepBudynas
CTpyKTypa Oenka, MenTuaHas CBA3b. BTopuuHas, TpeTUYHAsl, YETBEPTUYHAS
cTpykTypbl. Jlenarypauusi. CpoiictBa OenkoB. Krnaccudukamuss  OenKoB.
buonoruueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuibl, AUCAXAPUIbI, OJIMTOCAXAPHUABI U TOJUCAXAPUIBL.
OO6mwmii 1IaH CTPOEHHA U (PU3UKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOJIOB.

Jlunuael. M'mapodunsHO-rUApOdOOHBIE cBOMcTBA. Kiaccudukanus aunumos.
Tpurnuuepunsl, Qoconunuasl, BOCKH, cTepoubl. buomornueckue QyHKIUU
munuaoB. O0ume CBONCTBA OMOJIOTMYECKUX MEMOpPaH — TEKy4€eCTbh, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK m PHK. CrtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunuun xommiementapHoct. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornueckue gpynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsisu B Mojekyine ATO.
buonorunyeckue pynkuuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIUU B
knetke. Jpyeue wnykneozuompugocpamer (HTD). CexenupoBanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouosiorusi: OMOXMMHUYECKUE U OHOo(dHU3NYEeCcCKne UCCIeI0BaHUS
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYpbl OuOMONEKyl. MoodenuposaHnue
CMpPYKmMypuvl U QYHKYUti 6UOMOAEKYN U Ux Komniekcos. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdemoncTpanuu

[Toptpetsr: JI. [lomunr, dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Hunarpammel:  «PacrmpenesieHue XMMHYECKHMX  AJIEMEHTOB B HEXHBOM
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabnmuuer u cxembl: «llepuoandeckas TabnuIa XMUMHUYECKUX AIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtsa B coctaBe Opranu3zMoB», «CTpoeHHE
MOJIeKYyJIbl  Oenka», «CTpyKTyphl O€NKOBOM MoONEKylbl», «CTpoeHHEe MOJEKYI
yrieBoaoBy, «CTpoeHHuE MOJIeKyn JunuaoBy, «HyKIEeHMHOBBIE KHUCIOTBI»,
«Ctpoenue moisekynsl ATD».

O6opynoBaHue: XUMUYECKas Tocyia 1 000pyI0BaHHE.

JlabopaTopHas padora «O0HapyKeHHE OCIIKOB C TTOMOIIBIO KAaYeCTBEHHBIX
peaKun.

JlabGopaTopHas padora  «MccnenoBanue HYKJICUHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue 1 QYHKIIUN KJIETKH

Tunbl KJIETOK: JSyKapuoTHUecKas U mpokapuotuueckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00Pa30BaHUS KIIETKHU.



Crpoenue npokapuotuueckoit kietku. Kiierounas cteHka OakTepuil U apxei.
Oco0OeHHOCTH CTpPOEHMsI TeTepoTpOHOM M aBTOTPOPHON MPOKAPHOTUYECKUX
KJIETOK. MecCTO U poJib IPOKapHoOT B OMOLIEHO3AX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTHYECKOU KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemma). CrTpykTypa IUIa3MaTUYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTUYECKyl0 MeMOpaHy: MacCHUBHBIN
(nuddy3us, obOneruénnas nudQys3us), aKTUBHBINA (MEPBUYHBIA M BTOPUUHBIN
akTuBHbIM TpaHcnopT). llomynmponunaemocts wmeMOpansl. PabGoTta Hatpuii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (paronurto3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

[utomna3ma. [uTo3omne. [{uTtockener. J[BuxkeHune nutomiazmbl. OpraHou bl
kiaeTkd. OJIHOMEMOpaHHbIE OpraHouAbl KJIETKH: JHAOIJIa3MaTHYecKas CeTh
(BIIC), anmapat I'onbaxu, JU30COMBI, WX CTpoeHuE M (PyHKIMH. B3aumMocsssb
OJIHOMEMOpPAaHHBIX OPraHOUAOB KIETKH. CTpoeHHe TpaHyJISIPHOIO PETHKYIyMa.
Mexanuzm nanpaenenus odeaxos ¢ IIIC. CuHTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [magkuii  (arpaHyisipHbI)  SHAOIJIA3MATHYECKUIN
petukynym. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoxcu. Copmuposka bOenxoe 6 annapame [onvoicu. TpancmopT
BEILECTB B KJIeTKE. Bakyosnu pacTutenbHbIX KieTok. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABl  KIETKW:  MHUTOXOHAPHUM,  IUIACTHUJBI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumbuocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIpUU M 1iactuia. IlepBuunele,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABI  (POTOCHMHTE3UPYIOMIMX  DYKAPUOT.
XJIOpOIUIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonapl kieTku CTpoeHue ¥ GyHKIHMH HeMeMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsr. IIpomesicymounvie Qunamenmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIlIEYHBIE  KIIETKH.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Muxporpyo6ouku. Kierounsii
neHtp. CrTpoeHHe U [BWXKEHHE JKTYTHKOB M pPeCHHYeK. MUKpoTpyOouku
nuToriasmel.  LlenTpuons. benxku, accoyuuposanuvie ¢ MUKpoguiamenmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. O6osouka sigpa, XpOMATHH, KapHOILJIa3Ma, SAPBIIIKY, UX CTPOEHUE U
bynakiuu. SAnepupiii  0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE PaCHOIOKECHHE
XpOMOCOM B UHTep(azHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. /[unamuka s0epHoOU 00010uKu 6 mumose. Sfoepholil
mpaucnopm.

Kinerounsle BkntoueHusi. CpaBHUTENbHAS XAPAKTEPUCTHUKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



[Toptpetsr: K.C. Mepexkosckui, JI. Maprymnuc.

Tabmuipl U cxembl: «CTpoeHUE HYKApUOTHYECKOW KIeTkuy, «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM  KiIeTkn», «CTpoeHue
MUTOXOHJIPUNY, «S1poy, «CTpoeHrEe MPOKAPUOTUUECKON KIECTKH.

OGopynoBaHUEe: CBETOBOM MHUKPOCKOI, MHUKpOIpENnapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0aKTEpHAIbHBIX KJIETOK.

Jlaboparopnass pabGora «l3ydyeHue CTpOEHHS KIETOK  Pa3JIUYHBIX
OpTaHU3MOBY.

IIpakTnuyeckas padora «/3yueHue cBOMCTB KIETOYHOM MEMOPAHBI.

JlabopaTopHas padora «MccrnemoBaHue IUIa3MojIn3a M JEMJIa3MoJib3a B
PaCTUTEIBHBIX KIETKAaX).

IIpakTuueckass paGora  «/3yuenue  JBWKEHHS  [UTOIUIa3MbI B
PACTUTEIBHBIX KIETKAX).

Tema 6. OOMeH BelecTB U NMpeBpallleHNe JHEPTHH B KJIETKe

AcCUMWISIIIUSA U JUCCUMUMIIALINS — JIBE CTOPOHBI MeTabonmu3Ma. Tumnbsl oomMeHa
BEIIECTB: aBTOTPO(MHBIA M reTepoTpodHBIM. YyacTue KuCIopoja B OOMEHHBIX
mpoiieccax. JHepreTuyeckoe oOecrieueHue KieTku: mnpepamenue ATD B
oOMeHHbIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakiud KIETOYHOTO
meTabonuzma. DepMeHTBl, MX CTPOEHHUE, CBONCTBA M MEXaHHU3M JEHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTalau3aTopoB. benku-
aKTUBATOPHl M OEJIKU-UHTHOUTOPHL. 3aBHUCHUMOCTh CKOPOCTH (epMEHTATHUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHbBIE CHUHTE3 OPraHMYECKHMX BEIIECTB B KIETKE. DOTOCHHTES.
AnoKcuceHHbll U OKcueeHHbll omocunme3 y 6axmepuil. Ceéemocobuparoujue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Poiab XJIOpoIIacToB B Impoliecce
dboTocunTe3a. CBeroBas u TeMHOBas pa3bl. Domoodvixanue, Cs., Cs. u CAM-munsi
gomocunmesa. 1lpogyKTUBHOCTH (oTOocHHTE3a. BiusHue pa3nuvHbIX (akTOpOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (HOTOCUHTE3A.

XEeMOCHUHTE3. Pasnoobpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, JKeNe300aKTepuHu, CepoOaKTEPHH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHBIe OpraHm3Mbl. Buasl Opoxenus. [IpogykTel OpokeHUS U WX
WCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpPraHu3MBl. Otarnbl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHue, Uiy KIETOYHOE AbIXaHUE. POIb MUTOXOHIApUN B
npoiieccax ouosoruueckoro okucieHus. Huknuueckue peakunn. OKUCIUTENBHOE
bochopunupoBanue. IHepeus membpannoco epaduenma npomoros. Cunmes



ATD: paboma npomonnou ATD-cunmaszwvl. llpeumyinectBa a’3poOHOr0 MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTh SHEPTETUYECKOT0 OOMEHA.

JdemoHCcTpanuu

Ioptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuupel u cxembl: «POTOCUHTE3Y, « DHEPreTUUECKU 0OMen», «buocunTes
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBAaHHUE ISl IPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTopnass  pabora  «/3yueHWe  KaTAIUTHUYECKOW  aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlabopaTopnass paGora «/3ydeHne (EpMEHTATUBHOTO PpaCHICTIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIETKAX).

Jlabopatopnass pa6ora «CpaBHeHue mpoiieccoB  (OTOCHHTE3a |
XEMOCHUHTE3a».

JlabopaTopHas padoTa «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneancrBeHHass HHGOPMALNUSA M peajM3alusa e€é B KJIeTKe

Peakunn matpuyHoro cunte3a. [IpuHINMI KOMIUIEMEHTAPHOCTH B PEAKIUAX

MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHoN nHdopmaiuu. I eneTnyeckuit
KOJI, €ro cBoucTBa. TpaHckpuniusa — marpuudbii cuHTe3 PHK. Ilpmuinuns
TPAHCKPUMIMHU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.
Tpancmsiius u e€ atanpl. Yyactue TpancnopTHeix PHK B OnocunTtese 6enka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue ammnHokucior. Pons pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
OPOKAapUOT U 3YKApHOT. Perynsnus akTUBHOCTH T€HOB Yy NIpoKapuoT. ['mmoresa
onepoHa (®. XKako0, XK. MaHo). MoaekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi 2enog. Perynsiys oOMEHHBIX
MPOLIECCOB B KieTKe. KileTounbiii roMeocTas.

Bupycwl — HekieTounbie (OpMBI )KU3HU U 00NHUraTHbie napa3utbl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzneHHbll YUK
JIHK-cooeporcawux  supycos, PHK-cooepaxcawux eupycos, obaxmepuoghacos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHble 3a00neBanus 4yenoBeka, »KUBOTHBIX, pacteHuid. CIIN, COVID-
19, couuanbHble U MEIULIMHCKUE MPOOJIEMBI.

buounpopmamuxa: unmeepayus u ananuz oonvwux maccusos («bigdatay)
CMPYKMYPHLIX OUos0cUYecKux oanHvlx. Hanomexunonoeuu 6 ouonocuu u meouyume.
lIpoepammupyemole hynxkyuu 6enxkos. Cnocobvl 0ocmasKu 1eKkapcme.



JdemoHCcTpanuu

IToptpersr: H. K. Konsnos, J[. . IBaHOBCKUI.

Tabmuuel u cxemsl: «buocunrtes 6enka», «l'eHeTnueckuil koa», «Bupyce»,
«bakrepuodarm.

IIpakTnuyeckas padora «Co3naHue MOAEIN BUPYCa».

Tema 8. ’KuzHeHHBbIH UK KJIETKH

Knerounbslii 1uki, ero mnepuoabl M peryisiuusa. Wurepdaza U MuUTO3.
Oco0eHHOCTH TIpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[Ipecunretnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUM U
NOCTCUHTETUYECKUH (TPEMUTOTUUYECKHIT) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JHK — pemmkanua. Ilpunmuner perummkanuun JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIEIBHOCTb.
Mexanusm perumkauuu JJHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u

TenoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTur. JUMmIouaHblii U
rariouAHbld  Habopsl  XpoMocoM. ['oMonoruuneie xpomocombl. [lomoBbie
XPOMOCOMBI.

Henenue knetkn — wMuTo3. Craguu MHTO3a M MNPOUCXOIAIIME B HHUX

npouecchl. Tunsl MuTo3a. KaprokuHes M LUTOKMHE3. buonornueckoe 3Ha4Y€HHE
MUTO3a.

Perynsuusa mutoTMdeckoro mukia kiueTku. [IporpamMmmupyemasi KieTouyHas
rudeb — arorTo3.

Knerounoe sapo, XpoMocombl, (QYHKIIMOHAlIbHAas TE€HOMUKA. MexaHuzmbl
npoaugepayuu, ouggepenyuposxku, cmaperus u cuderu kiemok. «L{ugposas
K1emKay — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabmumpl 1 cxembl: «KU3HEHHBIH UK KIETKW», «Mwuto3», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOIpenapathl: «MHUTO3 B KIETKaX
KOpEUIKa JIyKay.

JlaGopaTopHhas padora «3yuenue XpPOMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparax.

JlabopaTopHas pa6ora «HaOmoneHrne MuTo3a B KJIIETKaX KOHYHMKA KOPEIITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenne U PyHKIIUH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHUu3MOB. OOHOKIETOYHBIE,
KOJIOHUATbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHUS M KUBHEACATENBHOCTH  OJHOKIJIETOYHBIX
opranu3moB. baktepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHU3MBbl.



B3aumocBa3p 4acTed MHOTOKJIETOYHOI'O OpraHusMa. TKaHW, OpraHsl WU
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanm pacteHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesibHAs,
MMOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHWS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu KUBOTHBIX U YETOBEKA. THUIIBI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTENIbHAsA, MblllIeyHass, HepBHas. OCOOCHHOCTH CTpoeHUs, (PYHKIUNA U
pacMoJIOXKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpAaTHUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UesIoBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX WU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrue  opraHu3moB.  JIBMJKEHUE  OJHOKJIETOYHBIX  OpPraHU3MOB:
aMEOouIHOE, JKTYTUKOBOE, pEeCHHUYHOE. JIBMI)KEHHE MHOTOKJIETOYHBIX PACTCHHIA:
TPONU3Mbl M HACTUHU. JIBMJKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlieuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

IIutanue oprammsmoB. [loriomenue BOABI, YIJIEKUCIOTO Trasa W
MHUHEPAJIBbHBIX BELIECTB pacTeHUsAMU. lIutanue kuBOTHBIX. BHyTpHnosnoctHoe u
BHYTPHUKJIIETOYHOE NuuIeBapeHue. lIuTaHne MNO3BOHOYHBIX MKUBOTHBIX. OTHENbI
NUIIEBApUTEIbHOrO TpakTa. [lumesapurensHbie xene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [[prxanue pactenuid. Jprxanue uBoTHBIX. uddy3us
ra3oB uepe3 NOBEPXHOCTh KIIeTKU. KoxxHOoe npixaHue. /[pIxaTenbpHas HOBEPXHOCTbD.
XKabepnoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCIOXXHEHHE CTPOCHUS JIETKUX [MO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTteMa 4esnoBeKa. MeXxaHu3M BEHTWIIUHAM JIETKUX Yy NOTHL U
MJeKkonuTaonmx. Perymsmus apixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Y OpPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancropt BewmecTB y XKHUBOTHBIX. KpoBeHOcHas cucrteMa u €€ Oprasbl.
KpoBeHocHast cucteMa TMO3BOHOUHBIX JKMBOTHBIX UM 4enoBeka. Cepaie,
KPOBEHOCHBIC COCYABbl M KpoBb. Kpyru kpoBooOparieHus. DBOJIOIHMOHHBIE
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI NMO3BOHOYHBIX XMBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuil. Beinenenue y
KUBOTHBIX. CokpaTuTenbHble Bakyond. Opransl BbaeneHus. OuibTpanms,
CeKpelrsi U 00paTHOE BCAChIBAHHME KaK MEXaHW3MbI PabOThl OPraHOB BBIICICHMUS.
CBs3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBLICIUTENBHON CUCTEMaMU. Brinenenue y



MMO3BOHOYHBIX JKHUBOTHBIX M uenoBeka. [louku. CTpoeHue u (yHKIIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YETIOBEKA.

3ammTa y OpraHu3MoOB. 3alldTa y OJHOKJIETOYHBIX OpraHu3sMoB. Cropbl
OakTepuii W TUCTHI MPOCTEUIIUX. 3allUTa Yy MHOTOKJIETOYHBIX PACTCHH.
Kyrtukyna. CpeacTBa macCUBHON U XUMUYECKOW 3aUThl. DUTOHIIUBL.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M WX MOPOU3BOJHBIC.
3ammura opraHu3Ma ot OosesHeil. IMMmyHHas cuctema uenoBeka. KiieTouHbIM U
IYMOpPAJIbHBI UMMYHHUTET. Bpokn€HHbIH U NpuoOpeTEéHHBbIN crnenupuyecKkuii
UMMYyHHUTET. Teopusi KjIoHanbHO-cenekTuBHOro ummynutera (I1. Opnaux, @. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MoB. Posib BpoXIEHHOTO
UMMYHUTETA B pPa3BUTHUU CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxkxumocTe ¥ perymdanuss |y  OpraHu3moB. Paznpaxumocts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PazgpaxumocTs W perymauus y
pacteHuii. PocToBbIe BEMIECTBA U UX 3HAUYCHUE.

HepBnas cucrema u pediekropHas peryisius y KUBOTHBIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOJIIOLNOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTJENIbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiexc u
pednexropHas nyra. besycinoBHbIe U YCI0BHBIE pedIIeKCHI.

['ymopasibHas peryssanus U SHAOKPUHHAs CUCTEMA >KMBOTHBIX U 4YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBl M HMX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHON cucteM. [‘mnoramamo-runodusapHas
cucrema.

JdemMoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE
Bogopociny, «baktepun», «lIpocteiimme», «OpraHbl IBETKOBBIX PACTECHUN»,
«CucrteMbl OpPraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenmii», «KopHeBbie cuctemb», «CTpoeHue CTeOs»,
«CTpoeHHEe NUCTOBOW MJIACTUHKW», «TKaHM KUBOTHBIX», «CKENEeT YeIOBEeKay,
«IIumeBapurensHas  cucreMa», «KpoBeHocHas cucreMa», «/lpixarenapHas
CUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpI1ieyHas CHUCTEMAaY,
«BpigenutenbHas cucremay, «IHIOKPUHHAS cucteMa», «CTpOEHHE MBIIIIbY,
«AMMyHUTETY, «Kumeunomnonoctueley,  «Cxema MUTaHUSI ~ PACTCHUI,
«KpoBeHOCHBIE  CHCTEMBI [O3BOHOYHBIX JKMBOTHBIX», «CTpPOCHHE THUIPHI»,
«Ctpoenue mianapum», «BHyTpeHHee cTpoeHue HoXkaeBoro uepssi», «HepBHas
cucteMa peio», «HepBHas cuctema JArymku», «HepBHas — cucTtema
npecMmeikaromuxca»,  «HepBras  cucrema  nrtun», «HepBHas — cucrtema
Miekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKICTOYHBIX
OpraHMW3MOB, MUKpOIpENapaTbl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJIJICKIIUU
HACEKOMBIX, WIJIOKOXKHMX, KUBbIE AK3EMILISIPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUl pa3HBIX OTHEJOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJICTHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opylI0BaHME ISl AEMOHCTPAIIUU TOYBEHHOTO U BO3AYIITHOIO MUTaHUS PACTCHU,
pacuierieHrs Kpaxmaia u OelKoB Moj AeicTBreM (GepMeHTOB, 000pyJOBaHUE IS
JEMOHCTPALMU OIIBITOB 0 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabGoparopHasi padora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTtopHasi padora «/3yueHue OpraHoB LIBETKOBOTO PACTCHUS.

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

dopMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOUYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecronoro  pa3MHOXKEHHMS:  IOYKOBAHHUE,  CIIOPYJISAIIMS,
dbparmeHTanus, KIOHUPOBAHUE.

[TonoBoe paszmHoxkeHue. [lonoBbie KiIeTKW, WM rameTtel. Meito3. Craauu
Meno3a. [loBegenune xpomMocom B meiio3e. KpoccuHrosep. bruonornyeckuii CMbICI
Mel03a M TOJIOBOro mporecca. Melo3 M €ro MeCTO B KU3HEHHOM LIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »uBOTHBIX. [10JI0BBIE KENE3bI.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. COCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHUS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyuss  mopgocenos u mooeru mopgoeeneza. Cramuu sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobmenme. Tumbl  apoOieHus.
Jlemepmunupogannoe u HedepmuHupoearnHoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOIMTAIOMINUX. 3apOBIIICBBIC JIMCTKU
(ractpynsinusi). 3aKkiiaika OpraHOB M TKaHEH W3 3apOAbIIIEBBIX JUCTKOB. B3auMHoe
BIIMSHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHAIbHAS WHAYKIHUA).
3aknajgka TIUIaHAa CTPOCHUS JKMBOTHOTO KaK  PE3ydbTaT HEpapXUUEeCKUX
B3aUMOJICUCTBUII TE€HOB. BiusHMEe Ha >SMOPHUOHAIBHOE PA3BUTHE PA3THUUYHBIX
(baKTOpPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbubli nepuon. IIpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ meraMopdo3oM y O€ClO3BOHOYHBIX U
MMO3BOHOYHBIX JKUBOTHBIX. bHONOrMYeckoe 3HA4YEHUE MPSMOr0 U HEMPSIMOro



pa3BUTHA, UX PACHpPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DAKTOPHI
PEryJISIUU POCTa )KUBOTHBIX U YesioBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHUSA
y ’KMBOTHBIX U 4esioBeka. [leproael oHTOreHe3a yenoBeka. CTapeHUue U CMEPTh Kak
OMOJOrNYEeCKUE MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHuil. ['ametodutr u cnopodur. Meiio3 B
KU3HEHHOM [HKJIe pacteHuil. (OOpa3oBaHue cmnop B IIpolecce Meio3sa.
I'amerorene3 y pacteHud. OIUIOAOTBOPEHHE M PA3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHuil. OOpazoBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI peryJaiiuyu OHTOTeHe3a y PACTEHUM U KUBOTHBIX.

JdemoHcTpanuu

[Toptpersr: C. I'. Hapamunn, X. [lIneman.

Tabmuupl u cxembl: «BereratuBHoe pazMHoOxeHHe», «Tumbl Oecrnoioro
pa3MHOXEHUS», «Pa3MHOKEHUE XJIaMUJIOMOHAIb», «Pa3MHOKEHHE HBIJICHBD,
«Pa3mMHOXeHne runpe», «Meio3», «Xpomocomel», «I'amerorenes», «CTpoeHue
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauu OHTOreHes3ayn, «lIpsamoe u
HempsiMoe pa3BuTue», «Pa3Burne wMalickoro xyka», «Pa3Burhe capaHum»,
«Pa3Butne nArymkn», «JIBoMHOE OIUIOAOTBOPEHHUE Yy IIBETKOBBIX PACTCHUII»,
«CTpoeHHEe CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HEHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KM3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENapaThl SUIEKIETOK |
CIEpMaTO30U10B, MOAeNb « LUK pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «l3ydyeHue CTpOECHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenapaTax.

IIpakTuyeckass padora «BbIABICHHE NPU3HAKOB CXOJCTBA 3apojIblIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas padora «CTpoeHHE OpraHoB pa3MHOXKEHHUS BBICIINX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka O HaCJAeJICTBEHHOCTH M HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust craHoOBiIeHHS] W pa3BUTHUS TEHETUKM Kak Hayku. Paboter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTHUU
renetuku. Pa6otel H. K. KonbiroBa, H. M. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeea-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MOHATHUS U CUMBOJIbL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBI, AJIbTEPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TePO3Ur0Ta, YUCTasi IUHUS, TUOPUIbI, TEHOTUIT, (PEHOTHII.



OCHOBHBIE ~ METOABl  TEHETUKU:  THOPUIOJOTMYECKUW,  LUTOJIOTMYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUH.

JdemoHCcTpanuu

Iloptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Kosnbuos, H. H.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuiibl 1 cxembl: «MeToIbl TeHETUKNY, «CXEMBbI CKPEIIUBAHUSD.

JlabopaTtopnas padora «/[po3oduna kak OOBEKT TE€HETHYECKUX
UCCJIEIOBAHUIN.

Tema 12. 3akoHOMEepPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Mengens — 3akoH
eAMHO00pa3us ruOpUIOB MepBOro nokojeHus. [lpaBuno gomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pacuUleluieHusT NPU3HAKoB. L{uTonornueckue OCHOBBI
MOHOTHOPUTHOTO CKpeIMBaHusl. [ MoTe3a YUCTOTHI TaMeT.

AHanu3upyroniee ckpemupanue. [[poMexyTOUHbIA XapakTep HACIEI0BaHUS.
Pacuienienre npru3HaKkoB MPU HEMOJTHOM JOMUHHUPOBAHUU.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHaens: — 3aK0OH He3aBUCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomoruueckre  OCHOBBI  JTUTHOPUIHOTO
CKpELLIMBAHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuemnsieHHoe
HAaCJIeI0BaHUE T'EHOB, HApYILICHWE CLEIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'enetnka nmosia. XpoMOCOMHBINM MEXaHU3M OIPEICICHUS 110J1a. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIii U Te€TepOraMeTHbIN MoJ. ['eHeTndeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenoctHas cucrema. [lmenoTponus — MHOXKECTBEHHOE JIEMCTBUE
rega. MHOXECTBEHHBIN ajiein3M. B3anMoaelcTBHE HealUIeJIbHBIX T'€HOB.
Kommnementaprocts. Onucrtas. [lonumepusi.

['eHeTndecknil KOHTPOJIb PAa3BUTHS PACTEHUM, XMBOTHBIX M YEIIOBEKA, a
Takke (HU3MOJIOTHUECKHX TMPOIECCOB, TMOBEICHUS WM KOTHUTUBHBIX (PYHKIIUH.
['eHeTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUSA «XO35TUH
— Tapa3uT» U «XO3iWH — MHKpOOHOM». ['eHeTHYecKkue acmeKThl KOHTPOJS U
M3MEHEHHS HACJIEICTBEHHON MH(GOpPMAITUU B TTIOKOJICHUAX KIETOK U OPTaHU3MOB.

JdemMoHcTpauuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuter u cxemsr: «IlepBbIit 1 BTOpOit 3akOHBI MeHaenss», « TpeTuil 3akoH
Menpaens», «AHanu3upyrollee CKpemuBaHuey», «HemnomHoe noMUHMpOBaHUEY,
«CuerjieHHOe HacjlelIOBaHWe MPU3HAKOB Yy Apo3oduiibl»y, «l'eHeThka moJiay,



«Kapuotun uyenomeka», «Kapuotun gpozodunsi», «Kapuotun nTULB,
«MHOXECTBEHHBIN AJUICIU3M», «B3auMOICCTBUE T€HOBY.

O6GopynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M pacUICIUICHUs NPU3HAKOB, MOJEIb s
JEMOHCTpAllMd 3aKOHAa HE3aBUCUMOIO HACJIECAOBAaHMS TPU3HAKOB, MOAEIbL A
JEMOHCTpAllMU CILIETUIEHHOTO HAcCJIEJOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOTI,
MUKporipenapart: «J[po3oduar.

IIpakTnueckas padGora «M3yueHue pe3ynbTaToB  MOHOTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

IIpakTnueckas  paGora  «/3yueHue  pe3ynbTaToOB  JUTHOPUTIHOTO
CKpEIIUBaHUS Yy APO30(PUITBIY.

Tema 13. 3akoHOMepPHOCTH U3MEHYHBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh MpU3HAKOB. KayecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas UW3MEHYMBOCTh. Ponb cpensl B opMupoBaHHU
MoAUGUKAITMOHHONW M3MEHYMBOCTU. Hopma peakiuu mpusHaka. BapuanvoHHBIN
psan u BapuarmoHHass kpuBas (B. HMoranncen). CpoiicTBa MOIU(PUKAITMOHHON
U3MEHYHUBOCTH.

I'eHoTunuueckas u3MeHYMBOCTb. CBONMCTBA T€HOTUITUYECKON M3MEHYHNBOCTH.
Buipl reHOTUITMYECKON N3MEHYMBOCTH: KOMOMHATHUBHASI, MyTallUOHHAS.

KomOunaTuBHasT M3MEHYMBOCTH. Meio3 W TIOJOBOM MpoIlecc — OCHOBA
KOMOWHATUBHOU U3MEHUYUBOCTUA. POJIb KOMOMHATHBHON N3MEHUYUBOCTU B CO3JaHUU
T€HETUYECKOT0 pa3HO00Opa3us B Mmpejiesiax 0JHOrO BUA.

MyTannroHHass W3MEHYMBOCTh. BuIbBl MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE MW  HHAYUUPOBAHHbICE MyTanuu. SaepHeie U
nuToIia3sMaTudeckue mytanuu. ComMaTHYeCKHWe W MOJIOBble MyTaluu. [IpuyunHBI
BO3HMKHOBEHUSI MyTauud. MyTareHbl W WX BIHSHUE Ha OpPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAI[MOHHOI'O MpoIllecca. 3aKOH TOMOJIOTHYECKUX PIJ0B B
HacnenctBeHHo m3meHunBocTH (H.M. BaBuiioB). BHesinepHass M3MEHUYMBOCTh U
HACJIEJICTBEHHOCT.

Dnueenemuxa u INUSEHOMUKA, POJb  INUSEHEMUYECKUX (HaKmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemMoHcTpauuu

[Toptpetsr: I'. ne ®pu3s, B. Moranncen, H. Y. BaBunos.

Tabmmpl w  cxembl: «Buael  w3MeHUMBOCTHY», «MoaudukamoHHas
U3MECHYUBOCTDY, «KoMOunaTuBHast U3MEHYUBOCTDY, «Meiio3»,
«OnnogoTBopeHuey, «I'eHeTHUecKue 3a00IeBaHms YeI0BeKay», « BUabl MmyTaruii.



O6opynoBaHue: XuUBble W TepOapHbIe SK3EMIULSIPbl KOMHATHBIX PacTeHHI,
pucyHku (potorpadun) KXUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHnas pabora «HccmenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMUBOCTH. [loCTpoeHHE BapuallMOHHOTO psija U
BApUALMOHHOU KPUBON».

IIpakTnueckass padora «Myrtauuun y Jpo3oduiasl (Ha TOTOBBIX
MUKpOMpenaparax).

Tema 14. I'eHeTHKa Ye10BeKa

Kapuotun uenoeka. MexayHapoaHas MporpaMMa HCCIEAOBAaHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYeHHMSl TEHETHMKM  YEJOBEKa: TIeHEeaJlorM4ecKuil,
OJIM3HEIOBBIH, [IUTOTCHETHUECKUH, MOMYJISIIIMOHHO-CTATUCTUYECKUM,
MOJIEKYJIIPHO-T€HE THYECKU. CoBpemMenHoe ONpeIeNICHNE TEHOTHMNA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHbIe 3a00JIeBaHUs YeIOBEeKa. [ @HHbIE U XPOMOCOMHBIE
0one3HH uyenoBeka. boyie3HM ¢ HACIEeICTBEHHOW MPeapacioyioKEHHOCTHIO.
3HaueHUE MEIMIIMHCKONW TeHETUKU B MPETOTBPANIEHUH U JICYCHUU TCHETHYECKUX
3a0oneBaHuil 4yenoBeka. MeauKO-TeHEeTUYeCKoe KOHCYJIbTHpoBaHue. CTBOJOBBIC
kieTku. [IoHATHE «Te€HEeTUYEeCKOro rpy3a». JTUYECKHE aclEeKThl MCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

'enetnueckrie (QakTopbl TOBBIIIEHHON UYYBCTBUTEIBHOCTH YENOBEKAa K
(bu3MUecCKOMY U XUMUYECKOMY 3arpsA3HEHUI0 OKpYsKarolien cpenbl. [ eneTnyeckas
IPEAPACTION0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdemMoHcTpauuu

Tabmumer u cxemsl: «Kapuotun yenoBekay, «MeToabl U3yUeHUS T€HETUKHU
yenoBekay, «I eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBlIeHUE U aHAIU3 POJIOCTIOBHON.

Tema 15. Cesnexnusi Oprann3mMoB

JlomecTuKamusi U CEJIEeKUUA. 3apOKICHUE CEJIEKIMU W JOMECTUKALUU.
Yyenne H. W. BaBumoBa o IlleHTpax mTpOUCXOXKIEHUS H MHOT0o00pas3us
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuym B CO3MaHUM COPTOB PACTEHHM U NOPOJ
#uBOTHbIX. CopT, mNOpoaa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSJOB B
HaciaeAcTBeHHOM wm3MeHuumBoctTHh H. WM. BaBuioBa, ero 3HadeHue A
CEJIEKIIMOHHON PadOoTHl.

Mertoasl ceneKIMoHHOM paboThl. McKyccTBEHHBIH OTOOp: MaccoOBbIA H
WHAUBUYaIbHBIM. DTarnsl KOMOMHAIIMOHHOM CCJICKIIUU. HctrwiTanne
Mpou3BOaUTENE MO MNOTOMCTBY. OTOOp MO TE€HOTHUINY C IOMOUIBIO OILICHKU
(deHOoTHUIIAa TOTOMCTBA U OTOOP MO FEHOTUNY ¢ momolibio aHanu3a JIHK.

HckyccTBeHHBIW ~ MyTareHe3 Kak  METOJl  CEJEKIHMOHHOW  paOoThI.
PannannoOHHBIN 1 XUMUYECKHI MyTareHe3 Kak UCTOYHUK MYTalui y KyJbTYPHBIX



¢opMm opranu3moB. Hcnosnab30BaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 moiyyeHus: HCX0IHOTO MaTepuaia Ajis CeJIeKLUUU.

[lonmyuyenue MOJINTUIOUOB. BnyTtpusuaosas ruOpUIU3aIIUsL.
bnu3zkoposncTBeHHOE — CKpelllMBaHuWe,  WiM  UHOpuauHr.  HeponcTBeHnHoe
CKpelllMBaHue, WK ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmonb3oBaHue
rerepo3uca B ceiekuumu. OtnanénHas rudpuauzauus. [Ipeononenue Oecruionus
MEKBHUIOBBIX THOPHUAOB. JJOCTIIKEHUS CENIEKIIUU PACTEHUM U )KUBOTHBIX. «3en1éHas
Desonoyusy.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  poOAMYEH IS CO3MaHUsl  HOBBIX COPTOB M TUOPHUAOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue u ynpaeieHue
2CHEeMUYECKUMU PecypPcam CenibCKOXO03AUCMBEHHBIX U NPOMbBICIIOBLIX HCUBOMHBIX
8 Yesax YIyuueHUs Cyuecmsyiouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uuclie ¢ HPUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCLe008aHUl,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuu

IToptpersr: H. U. BaBunos, M. B. Muuypun, I'. /1. Kapneuenko, II. II
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuet u cxembl: «LleHTpBI MPOUCXOXKACHUS U MHOTO0Opa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHON M3MEHUYHMBOCTHY,
«Metoppl cenexkiuny, «Otnanéunas rudpuan3anus», «MyrareHesy.

JlabopaTopHas padora «3yueHrue copToB KyJIbTYpPHBIX PACTEHUN U MTOPOJT
JOMAITHUX KUBOTHBIX).

JlaGopaTropHasi padora «/3yueHrne METOIOB CEJICKIIMU PACTECHUM.

IpakTuyeckas padora «IIpuBuBKa pacTeHUIN.

Ikckypeusi «OCHOBHBIE METOJIBI M JOCTHMIKEHHSI CEJEKIMM PACTEHUU U
KUBOTHBIX (Ha CEJIEKIINOHHYIO CTaHLHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYacTOK, B TEIUIMYHOE XO35AWUCTBO, B JIaDOpaTOpUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHO10TUsI U CHHTETHYECKAsI OMOJIOTUSA

OOBEKThI, HCHOJIb3yeMble B OHOTEXHOJOTHH, — KJIETOYHBIE W TKaHEBBIC
KYJbTYpBbI, MUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanuimonHas
OMOTEXHONOTHA:  XJIeOOMeUeHrne, TMONYyYEeHUE KHUCIOMOJIOYHBIX  IPOJIYKTOB,
BUHOJeMEe. MukpoOuonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTHYECKHUX
TexHoJiorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOrMi U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LEJIbIO MOJYYEHUS] OPraHU3MOB H MX KOMIIOHEHTOB,
COJIep KallluX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas unxkeHepus. MeTonbl KyJlbTypbl KIETOK W TKaHEW PACTEHUM U
KUBOTHBIX. Kpuobanku. Comatuueckas TruOpuau3alus U COMATUYECKUU
sMmOpuorene3. lcnonb3oBaHWe TamiouoB B CEJIEKUUM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpeHUE. PexoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE XKHUBOTHBIX. METOA TpaHCIUIAHTALMM SIAEP KIIETOK.
Texnonocuu 0300p08IeHs, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocoMHass W Te€HHas HWHKEeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCcTpyupoBanue pexkomouHanTHbix JIHK. Cosdanue mpanceennvix opeanuzmos.
JIoCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  HMHYKEHEPHH.
DKOJIOTUYECKHUE U ITUUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPHUH.

Menuuunckue 6uorexnosnoruu. [loctrenomuas mudposas meauiuna. [1LP-
JIUarHocTuka. MeTaOoJIOMHBIM aHanu3, TEHOLEHTPUYECKH aHanmu3 MpoTeoma
YeJloBeKa JJIsI OLUEHKH COCTOSIHHS €ro 310poBbs. MCNoab30BaHHWE CTBOJIOBBIX
kiaeTok. TaprerHas Tepanus paka. 3D-OuoumkeHepuss nis  pa3pabOTKu
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEW COYETaHHMEM TEXHOJOTUU TPEXMEpHOro OMONMpHHTHHra U ckad@oiaguHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BAaKIMH C IEJIbI0 OOecredeHHus: KOMOWHHUPOBAHHOM
3amuThl OoT Bo3Oyauteneid OPBU, yctaHoBieHHE MOJEKYISIPHBIX MEXaHHU3MOB
¢ynkmonupoBanust PHK-cogepskanmx BUPYCOB, BBI3BIBAIOIIUX 0COOO OMAacHBIE
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdemMoHcTpanuu

Tabnurel u cxemsbl: «/cnoap30BaHrEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IpOU3BOACTBEY, «KiieTouHas uHxkeHepusn», «l eHHass HHKEHEPHUsI».

JlabopaTopHas pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTHUI.

IIpakTnueckas padora «llonyueHre MOTOYHOKHUCIIBIX TPOTYKTOBY.

Ikekypeusi  «bHOTEXHOJOTHS — BaXHEHIIas MPOW3BOAUTEIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxaeHue W pa3BUTHE 3BOJIOHMUOHHBIX NpeICTABJIEHUI B
Ouosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuik BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIB>KyIIME CUIIbI 3BOTIOLMK BUIOB 10 Y. /lapBuHY (BBICOKAsI MNHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACIIEJICTBEHHAs W3MEHYMBOCThb, OoOprOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor Teopuu dBomonuu (CTI). HeltpanbHas
Teopuss sBomonuu. CoBpeMeHHass JBOJIIOIMOHHAs  Ouoyorus. 3HayeHue
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuu

IHoptpetsl: Apuctotens, K. Jlunnen, K. b. Jlamapk, 9. XK. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. UerBepukos, W. 1. llImansraysen, Ix. Xonnein, . K.
benses.

Tabmuupl u cxembl: «Cucrema >xuBoil mnpuponabl (no K. Jlunuerwo)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm (GopMHUpPOBAHUS
npuUCIoCOONIeHU y pacTeHu u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapmipyta nyremectBust Y. Japsunay, «Haxoaku Y. JlapBunay, «DopMbl 00pbObI
3a cymectBoBanue», «llopoabl romybeit», «MHoroodbpasue KyiabTypHBIX (GopM
KamycTb», «[1opoabl TOMaITHUX KUBOTHBIX», «CxemMa 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. [MapBuny)», «CxemMa COOTHOIICHUSI JBIDKYIIUX CHJI DBOJIIOIUNY,
«OCHOBHBIE MMOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJIFOLIUM.

Tema 2. MukpodBoIOIHSA U €€ pe3yJIbTaThl

[Tonynsauust Kak 3JeMEHTapHas eAUHUIA 3BOJIOIKUU. COBPEMEHHBIE METOMBI
OLICHKH TEHETUYECKOTO pPa3HOOOpa3usi M CTPYKTyphl mnomyisuuid. M3meHenue
reHopoHIa TOMYJSIMU KaK DJIEMEHTApHOE 3BOJIONMOHHOE SIBICHUE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (HAKTOPHI (IBMIKYIIHME CUJIBI) HBOJIONUU. MyTallMOHHBIH
npouiecc. KoMOuHaTuBHAsSs W3MEHUMBOCTh. Jlpeiid TeHOB — cliydaiiHbie
HEHANPABJICHHBIE M3MEHEHMsSI 4YacToT ajuiened B momymamusx. Oddexr
ocHOBatensl. Jgpgexkm Oymoviiounoeo eopaviuika. CHUdCEHUe 2eHemuuecKo2o
pasnoobpasusn: npuyunsl u cieocmeus. Ilposenenue sgpgpekma Opetigha 2enos 6
bonvwux u  marvlx  nonyaayusx.  Mwurpanun.  V30aMuMsS  TTOMYJISIITUMN:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKast (PEPOTYKTHBHAS).

EctecTBeHHBI OTOOp — HampaBisSoOMmMUN (QakTop dBOMIONUUA. DOPMEI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIA
(mu3pyntuBHbiii). [lonoBoil 0oTOOp. BO3HMKHOBEHHE U 3BOJIIOLHUSA COLUATBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TprcnocOOEHHOCTh  OPraHWU3MOB  KaK  pe3yiabTaT  MHKPOIBOJIOIUH.
Bo3nukHOBeHHME ~— mpucnocoOneHwit y — opraHu3MoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl nmpucnocoOieHuit y opraHu3MoB: MOP(OIOTHYECKHE,
dusnonornyeckue,  OWMOXUMHUYECKHWe,  ToBeaeHUeckne.  OTHOCUTENHHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BupooOpa3zoBaHue Kak pe3ylbTaT
MHUKpPO3BOJIIOIMU. M3omsauus — kiaoueBoil ¢aktop BujpooOpazoBanus. llytu wu
CIIOCOOBI BHUJ1000pa30BaHMUS: aJJIONATPUYECKOE (reorpaduueckoe),



CUMIATPUUYECKOE (9K0JIOTHYECKOE), «MTHOBEHHOEY (monuIIonIU3aIus,
rubpuanzanus). JJmuTeasHOCTh IBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTMYECKOT0 pazHOO0pa3usl.

Ponb  »BOMIOIMOHHOW  OHOJOTMHM B pa3pabOTKe Hay4YHBIX METOOB
coxpaHeHHsi 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS MMapa3suTOB U UX
x03sieB. Mexanu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanuu

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

Tabmuupl um cxembl: «MyTanuoHHass HM3MEHYUBOCTHY, «llomynsiroHHas
CTPYKTypa BUAa», «CxeMa MposiBiIeHUs 3akoHa Xapau—BalinOepray, «JIBuxyiue
CWJIBl IBOJIIOLIMMY, «DKOJOTHYecKas M30JSLUs MONYyIsLUUi CeBaHCKON (openny,
«l'eorpadmyeckass M30MALMS  JUCTBEHHULIBI CUOUPCKOM W JTUCTBEHHHIIBI
naypckoiy, «llomynsiroHHbIE BOJIHBI YUCICHHOCTH XUITHUKOB U XKEPTBY», «Cxema
JEUCTBUSL E€CTECTBEHHOro oTOopa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexaatomnias OKpacka ’KUBOTHBIX,
«Dusnonoruueckue anantauum», «lIpucrnocoOIeHHOCTh OpPraHu3MOB U €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHukn», «CTpykTypa BUAa B
npuponae», «Crnocobsl BuAo0Opa3oBaHus», «l'eorpaduueckoe BUA000pa3oBaHUE
TPEX BHUIOB JAHIBIIEHY», «IKOJIOTMYECKOEe BUI000pA30BaHUE BUJIOB CHUHUIDY,
«JTonurmonasl pacTeHu», «KamycTHo-peneunbiit ruOpumIy.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMU HACEKOMBIX, Uydelia MTUIl |
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena NTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUH OJIM3KUX BHUIOB, 0Opa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padora «BbIsBIEHHE H3MEHUYMBOCTH Yy OCOOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «lIpucmocoOneHus  OpraHu3MOB M HX
OTHOCHUTEJIbHAS 1IeIECO00Pa3HOCThY.

JlaGopaTtopnas paGora «CpaBHEHHE BHIOB IO MOPQPOIOTUUECCKOMY
KPUTEPHUIO».

Tema 3. Makpo3BOTIOLMSA U €€ pe3yabTaThl

Meronbl  uM3ydeHus Makpo3Bosronuu. [lameoHTonormyeckne  MeETOJbI
u3ydyeHuss odBomouuu. llepexomgnsie QopMbl U (PUIOTEHETUYECKHE  PSAbI
OpPraHU3MOB.

buoreorpaguueckue meToapl u3ydeHUs 3BoaouMH. CpaBHEHHE (DIIOpHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emnau. Bumbl-
SHJEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(HOIOTHUECKHE METO/bl M3YUYEHUS
sBONMIONMH. ['eHeTHYecKre MeXaHW3Mbl HBOJIIOLMM OHTOTE€HE3a U TOSIBICHUS
ABOJIOIIMOHHBIX ~ HOBIIECTB. ['OMOJOTHYHBIE W  AHAJOTMYHBICE  OPTaHBbL.
Pynumentapubie  opraHbl W aTaBU3Mbl.  MOJEKyIsIpHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe M  MaTeMaTUYeCKHE  METOJbl  HU3YYEHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI TOCTPOSHUSI (UIOTCHETHUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTaIH U SBOJIIOINS TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (TpaBuiIa) dBOJIONUU. [Ipunyun cmensvl @QyHKYuUi.
HeobOpatumocTs »sBomtonuu. AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB
HBOJTIOLIHHL.

JdemoHcTpanuu

IToptpets: K. M. Bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmuipl 1 cxembl: «OUIOTCHETUYECKUN PsIT JIOMIAAN», «APXECONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedansy», — «Punuodure»,  «CemeHHBIE
nanopoTHUKWY, «buoreorpaduyeckre 30HBI 3emnu», «lpeiid KOHTHHEHTOBY,
«PenmukTely, «HavanmbHble cTaguu SMOpPUOHATBHOTO PAa3BUTHUS TTO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aAHAJOTUYHBIE OpraHe», «PyIuMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OphI YeJIOBEKa U IIHUMIaH3e», «l JaBHBIC
HaIPaBJICHUS SBOJIOLHUNY, «OO0IIHEe 3aKOHOMEPHOCTH IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMaeMbIX OCTaTKOB
OpraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJTOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxokaeHue U pa3BUTHE )KU3HU HA 3eMuie

Hayunple THUMOTE3bl TPOUCXOXKIEHUS >KU3HU Ha 3emiie. AOWoreHes u
naHcrepMusi. /JJoHaydHble TPENCTABICHUS O 3apOXKICHUU KU3HU (KPEallMOHU3M).
['mnoTe3a MOCTOSIHHOTO CaMO3apOXKAEHUS KU3HU U €€ OIpoBepkeHUE onbiTamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IporcxoxaeHne >xu3Hu 1 aCTPOOHOIOTHSI.

OcHOBHbIE 3Tanbl HEOPraHUYECKOU JBOJIIOLIUY. [InanerapHas
(reosiormyeckasi) HSBOJIONUSA. XHUMHYECKas JBOJIONMUSA. AOHOTCHHBIM CHHTE3
OopraHuyeckux BeniecTB u3 Heopranuueckux. OmeiTr C. Mumnepa u I'. HOpwu.
O6pazoBanne noauMepoB u3 MoHoMmepoB. KoarnepBaTtHas rumoreza A. U
OmnapuHa, runore3a nepBuyHoro OynboHa J[xx. XonaeliHa, TeHeTHYeCKasi TUIOTe3a
I'. Mémnepa. Puboszumsl (T. Yek) u runoresa «wmupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonpl €€ wuszydeHus. Vckomaemble OpraHUYecKHe
octaTku. ['eoxpoHosoruss u e€ wmeroabl. OTHOcUTENnbHAsT UM aOCOJIOTHAs
reoXpoHOJIOTHs. ['e0XpOHOIOrHUecKas 1IKaia: 30Hbl, 3pbl, IEPUOIbI, FSTTOXH.



Havanenble dtamsl opraHndeckor »sBoitouuu. llosgBieHue u 3BOMOLMUA
MEPBBIX KIETOK. DBOMIOLUS MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIEHKM KaK aHaJOr NEPBBIX Ha 3eMje COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U yKapUOTHI.

[Ipoucxoxenue 3ykapuoT (CuMOMoOreHes3). IBOIIOIMOHHOE TTPOUCXOKIECHUE
BUpYCOB. IIponcxokneHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYHIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIOLMU BbICHIMX pacTeHUuH. OCHOBHBIE apOMOP(O3bI
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHIOpPOBBIX pacTEHUU W
3aBoeBaHne umMU cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTEeHUM.

OcHOBHBIE 3Tallbl 3BOJIIOLMHU KUBOTHOTO MHpa. OcCHOBHBIE apoMop(do3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOpaoBbIe KUBOTHBIE. JKU3HL B BOAEC. DBOJIOIHUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwinil. [IpoucxoxneHne MICKONUTAIOUIUX U
ntul. [lpuniun xmtodeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButre xu3HM Ha 3emie MO 3paM U IEpUojaM: apxeu, MpPOTEPO30il,
nmajgeo3oi, Me3030M, KaiHO30M. OOmas  XapakTepucTHKa  KiIWMara |
reoJIOrM4ecKkux mpoueccoB. llosiBIeHMEe M pacuBET XapaKTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero yciIoBUs U BIUSHUE HA Ta30BbIN COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHHSI — 3KOJIOTMYECKHE KPU3UCHI Mpouuioro. [IpuuuHel u
CJIEJCTBUSI MAaCCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HSKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucTeMa OpraHudeckoro mupa. [IpuHIUIBI KiaccupUKaIu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

IToptpetsl: ®@. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunukos, A. 1.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6mumpe! u cxeMbl: «Cxema omnbita @. Penny, «Cxema omnbrta JI. IlacTepa mo
M3YUYEHHUIO CaMo3apoxKIeHus ku3Hm», «Cxema ombiTa C. Mumiepa, I'. FOpuy»,
«JTanbl  HEOPraHWUYECKOW  3BomOLUU»,  «l'€OXpoHONOrMYecKass  LIKalay,
«HayvanbHble ATanbl OPraHUYECKON HBOIIONUNY, «CxeMa 00pa3oBaHMs IYKAPHOT
nytéM cumOuorenesa», «Cucrtema KuUBOW mpUpoab», «CTpoeHUE BHUPYCay,
«Apomopdo3sl  pacteHui», «PuHHOPUTH), «OTHOKIETOYHBIE BOJOPOCIN,
«MHOroknerounbsle Bogopocam», «Mxu», «llanmoporaukm», «l'ogocemMeHHbIE
pacteHuss», «Oprasbl LBETKOBBIX pACTEHHI», «(CxemMa pa3BUTHS KHUBOTHOIO
Mupa», «Apomopdossl KUBOTHbIX», «lIpocreiimue», «KUIIEYHONMOTOCTHBIEY,
«IInockue 4epBUY, «YneHucronoruey, «PBIOBI®, «3eMHOBO/IHEICY,



«IIpecmbikaromuecs», «lItume», «Miexkonuraromme», «Pa3Butue XKu3Hu B
apXxeuckou spey», «Pa3ButHe XKU3HU B MPOTEPO3OUCKON dpey, «Pa3Butue KU3HU B
[aJIE030MCKON 3pey, «Pa3BuTHe KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE KU3HU B
KailHO301CKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHue: TepOapuu pacTeHUM pPa3IUYHBIX OTAEJIOB, KOJUICKIIUU
HACEKOMBIX, BIIAXKHBIE MIPENAapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUH
WIJIOKOXKHUX, CKEJIEThl T[MO3BOHOYHBIX JKMBOTHBIX, Yyuesla MTHUI[ W 3BEpEl,
KOJUJICKIIMM OKAaMEHEJIOCTEHM, MOJIE3HBIX HCKOMAEMbIX, MYJISI)KH OPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnas  ga0oparopHasi  padora «MoJenupoBaHHE — OIBITOB
Munnepa—tOpu no u3ydeHuto abMOreHHOT0 CUHTE3a OPraHWYECKUX COCTMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass pabora «l3ydyeHue M ONHUCAHUE HMCKOMAEMbIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuueckass padora «l3ydeHue 0COOCHHOCTEH CTPOCHUS PaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTnyeckas padora «/3ydeHue ocOOEHHOCTEH CTPOCHHS MO3BOHOUYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJI0BeKAa — AHTPOINOIeHe3

Pa3znensl 1 3a1aun aHTPONOIOTHU. METOIBI aHTPOIIOIOT U H.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4YelIoBeKa. Pennurunosnsie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO yenoBeKa C KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHUTEIBHO-
Mopdoioruueckue, AMOPHOTIOTHYECKHE, (bU3H0IOT0-OMOXUMUUYECKHE,
noBefeHyeckre. OTINYMS 4eIOBEKa OT )KUBOTHBIX. [IpAMOX0XKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE IOJIOBHOrO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBL.

JBrxyiue cuibl (hakTopbl) aHTPOIOTEHE3a: OMOJIOTUYECKHE, COITUANIBHEIE.
CooTHoIIeHNE OMOIOTUYECKUX U COIMABHBIX (DAKTOPOB B AaHTPOTIOTCHE3E.

OcCHOBHBIE CTaJWM AHTPOIOTeHE3a. PaHHME YenoBEeKOOOpa3HbIe O00E3bSHBI
(IpOKOHCYIBI) M PaHHUE MOHTUBI — OOLIME MPEJIKU YEITO0BEKOOOpa3HbIX 00€3bsIH U
moJieid. ABCTPaJONUTEKH — JBYHOTME MPEIKH Jtojeid. UenoBeK yMelnblid, epBbIe
M3TOTOBJIEHUA OPYIHM TpyAa. UenoBek MpsIMOXOMSIIIMKA U MEPBBIM BBIXOJ JIKOJCH
3a mpemensl  Adpukn. YenmoBexk relmenpOeprckuii  — OOmMMIA  TIPENOK
HEAHJEPTAIBCKOI0 YEJIOBEKA M YEJIOBEKa pasyMHOro. YenoBeK HeaHAEPTaJbCKUN
KaK BHUJI JIOJEH XOJIOJHOTO KiuMmaTa. YeaoBEeK pa3syMHbI COBPEMEHHOI'O THIA,
JICHUCOBCKUM 4EJIOBEK, OCBOCHUE KOHTHHEHTOB 3a mpenenamMmu AdQpuku.
[TayeoreneTnka u najJseOreHOMHUKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeKa. MyTauuMOHHBIM mpouecc U noaumopdusm. I[lonmynsnuoHHBIE BOJIHBI,
npeiid reHoB, murpamus U «3(PpdGeKT OCHOBATENs» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. IloHdaTne o pace. bombline pachl: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBaTOpUaJIbHAsi),  MOHIOJIOWTHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu pacceneHusl 4YeloBeKa IO IUIAHETE.
EnuncTtBo  4yenmoBeueckux — pac. HayyHas  HECOCTOSITENBHOCTH  pacu3Mma.
[IprcnocoONEeHHOCTh YeJoBeKa K pa3HbIM YCIOBHUSIM OKpPYXaloUled cpeibl.
Bnusinue reorpaduueckoit cpeabl M Apeiida reHOB Ha MOPQOJOTHIO U
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruiiHapaple  MeToAbl B (pusmyeckodl  (OMOJIOrMUYECKOM)
AHTPOIIOJIOTHHM.  OBOJIOLMOHHAS ~ aHTPONOJOTHS M IMAJIEOAHTPOIOJIOTHS
YEJIOBEUYECKUX MOMYJALUi. broconuanbHble MCCIEIOBAHUS MNPUPOABI YEIOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpersr: Y. dapsun, JI. JIuku, 4. . Pornackuir, M. M. I'epacumos.

Tabnuiel U cxembl: «MeTOIbl aHTPOIIONIOTUNY, «['0JTOBHOI MO3T YeIoBeKay,
«YenoBekooOpa3Hbie 00e€3bsiHBI), «CKeNeT 4YelnoBeKa M CKEJeT IIHUMIIaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «J|BHXKyIIHME CHUIIBI AHTPOIIOTEHE3A», « DBOIIOLUOHHOE
IpEBO  4eJOBEKa», «ABcTpajonuTek», «YenoBek  ymenslid», «YenoBek
npsAMOXOIAIINIY, «JleHncoBckuil yenosek» «Heanaepranpupl», «KpoMaHbOHIBI,
«IIpenku yenoBekay, «ITamnbl IBOJTIOLUHU YEIOBEKa», «Packl yenoBekay.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, TMPeaMETOB  MaTepHaIbHOM
KyJIbTYphl TIPEIKOB dYeloBeKa, penpoiaykiuu (dororpadun) KapTuH C
MU]OJOTHYECKUMHU ¢ OUOJEHCKUMHU CHOKETaMU  TMPOMCXOXKJICHHS YeJIOBEKa,
doTorpaduu HaX0OK UCKOMMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YejaoBEeKa M uepena IMIHUMIIaH3€, MOJENb KUCTU YeJIOBEKa U KUCTH
LIMMIIaH3€, MOJEIN TOPCA MPEIKOB YEIIOBEKa.

JlabopaTopHass pabora «l3ydeHne OCOOCHHOCTEH CTPOCHHUS CKeleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuyeckas padora «/M3ydeHne 3KOJIOTMUECKUX aJaNTalMi YETOBEKAY.

Tema 6. Jkonoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apoxaeHue U pa3BuTHe 3Kojdoruu B Tpyaax A. I'ymbonbnara, K. @. Pynbe,
H. A. CeseproBa, 2. I'ekkensi, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3agauu
3KoJIOruU. CBSI3b 3KOJIOTUH C IPYTUMU HAYKaMH.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTHI B 3KOJIOTHMHU:
NpUpOAHbIE U JlabopaTopHble. MoJeaupoBaHWE B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JTIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaueHUE OKOJIOTMYECKMX 3HAHUW U1 YEJOBEKa. OKOJOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M 4enoBedecTBa ¢ npuponod. dopmupoBaHue
DKOJIOTHYECKOMN KYIbTYpbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanuu

[Hoptpets: A. I'ymbGonsar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel n cxembl: «Pazgensl skonorun», «Metonbl skoaorumny», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEN Cpeb».

JlaGopaTopHhas pabora «3yuyeHue METOJIOB IKOJIOTMYECKHUX
UCCJIEI0OBAHUIN.

Tema 7. Opranuzmsl U cpea oOMTAHUS

Dkosiorudeckue (PakTopsl U 3aKOHOMEPHOCTH UX JeicTBus. Kiaccudukaius
HKOJIOTHYECKUX (DaKTOpOB: abUOTHUECKHE, OMOTHYECKUE, aHTpororeHHbie. Oo1me
3aKOHOMEPHOCTH JIEUCTBUS dKoyorndeckux ¢axkropos. [IpaBuno muaumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak 3Kosoruueckuit dakrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHW3Mbl. JKOJOTHUYECKHE TPYIIIbI
pacTeHHii M JKUBOTHBIX IO OTHOLICHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
DOTONEPUOIU3M.

Temmepatypa kak 3koyiorudeckuii ¢akrop. JlelicTBue TtemmepaTypbl Ha
opraHu3Mbl. [ToMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxosorudeckuii ¢aktop. Ilpucrocobiienuss pacTteHuUd K
MoJJIep >KaHuI0 BOJMHOTO Oanmanca. Knaccudukamuss pacTeHU MO OTHOIICHUIO K
Bojie. [IpucnocoOsieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOWTaHWs OpPraHWU3MOB: BOJHAS, HA3eMHO-BO3MIYIITHAs, MMOYBEHHAs,
rIyOMHHAas  TOATMOYBEHHAs, BHYTpUOpPraHu3MeHHas.  DU3NKO-XUMHUYECKHE
0COOCHHOCTU cpejl oOuTaHus opranu3MoB. [IpucrnocoOiieHuss OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puUTMbL. CyTOYHBIE U
roauyHbie puTMbL. [IpHcnoco0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH KU3HU.

Kuznennoie Qopmbl opranusmoB. [loHatne o ku3HEHHOU dopme.
Kusznennbie GOpMBbI paCTEHUIN: IEPEBHS, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pOOUOHTEI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhlL. Buner OMOTHYECKUX B3aMMOICUCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, CuMOK03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxieOHu4ecTBO). HeTpoduueckue
B3auMoOJieHcTBUSL  (Tomuueckue, (opuueckue, ¢dalOpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU JJISI CYIIECTBOBAHHS OPTraHU3MOB B Cpeje
obutanus. [[puHIIUN KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabmuubl U cxembl: «DKoJorudeckue QakTopbl», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIBI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHbBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE JKUBOTHBIE», «Du3nuonoruueckue amanTanyu
KUBOTHBIX», «Cpenpl OOUTaHUS OpPraHu3MOBY», «bBHOJOTUYECKHUE PHUTMBD»,
«Kuznennsie  Gopmbl  pacTteHuii», <«OKuzHeHHBIE (OPMBI  JKUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOro jecay, «llenu
nuTaHus», «XumHudectBoy, «llapasutuszm», «Konkypenuus», «CumOnosy,
«Kommencamuzmy.

O6opynoBanue: repbapuyd pacTeHUW W JKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PAKTOpOB, TrepOapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHM, CBETOIIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUS, TepOapuu U KOJUIEKIIUU TEIIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pACTEHUM, Uydesia MTHUIl U 3Bepei, repdbapuu
pacTeHUi, OTHOCSAIIUXCSA K rurpoduram, kcepoduram, me3opuraM, KOMHATHBIC
pacTeHus] JaHHBIX TPYIIN, KOJJICKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HBIX cpeaax,
repOapu M KOJUICKIIMM pAaCTEHUW U IKUBOTHBIX, OONAJaIONIMX YepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH JKH3HU, TepOapuu u
KOJUICKIIMM PACTEHUW W KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJIIEKIIHH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi paGora «BrigBiIcHHE TPHUCTIOCOOICHUN OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHass pa6ora «BrigBiIcHHE TPHUCTIOCOOICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHaTOMUYECKHE OCOOCHHOCTH pAacCTeHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DkoJiorusi BUAOB M MOMYJISAIHA

DKOJIOTUYECKHE XapaKTEPUCTUKHU NOMYJIALINH. [Monmymsimusa ~ kak
Oouosiornueckas cuctema. Poiab HEOAHOPOAHOCTH Cpelbl, (puznueckux 0apbepoB U
0COOEHHOCTEW OMOJIOTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpbI
nonyysiiiuii. OCHOBHBIE TOKa3aTeNW MOMYJSLHUU: YHCICHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TIOJOBasg CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKOJOrHYecKass CTpykTypa nonyssiuuud. OLieHKa YHCICHHOCTH MOMYJISIINAH.
JIlnHamMuKa MOMyIAUUU U €€ perysanusa. buoThdecknii mOTEHLIMAN IOIYJISALHM.
MoaenupoBanue TMHAMHUKHA onyssinud. KpuBble pocTa YMCIEHHOCTH MOMYJISLUU.
KpuBbie BbDKMBaHMS. Perynsiusi YUCICHHOCTH MOMYJSIUNA: poyib (HaKTOPOB,
3aBHCSIINX M HE 3aBUCAIINX OT INIOTHOCTH. DKOJIOTHUYSCKUE CTpATEru BUIOB (I- U
K-cTparerun).

[TonsiTue 00 sKoJOTMUECKON HUIEe Buaa. MectooOutanue. MHoOroMepHas
MoJzieNb 3Kojornueckon Humu Jk.M. XatuymHcoHa. Pa3mepbl 3KOJNIOrMYeCcKOU
Huid. [loreHunanbsHas 1 peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuil. Apeansl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUSI W MHUIpalMil >KUBOTHBIX. buosnornueckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

IMoptpert: x. . XaTunHCOH.

Tabmuupl W CcXeMbl: «ODKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBEeHHass  CTPYKTypa  mnomyiasiuum», «Bo3pacTHele  mupamuibl
nonynsuuny, «CKOPOCTh  3aCElICHUST TOBEPXHOCTH 3€MJIM  Pa3IUYHBIMHU
opranuzMamMm», «Mogenb s3kosiorndeckoit Hummu [Jx. M. XatunHconay.

O6opynoBaHue: repdapuu paCTeHUM, KOJIICKIIUHU )KUBOTHBIX.

JlabopaTtopHass  paGora «lIpucnocoOiieHHss CceMsSH  pacTeHUH K
PAaCCEIEHUIO».

Tema 9. Ikos10r1ust c000IECTB. IKOJOTHUYECKHE CUCTEMBI.

CooOmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBS3u MeExXIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa Kak OTkpbiTas cucrema (A. [x. Tencnu). OyHKIMOHAIBHbBIE
OJIOKM OpraHu3MOB B OKOCHCTEME: IMPOAYIECHThI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpodwuueckme menu U ceTH. AOHOTHUECKHE OJIOKU
skocucTeM. [1ouBBI U Wbl B 3KOCcUCTEMax. KpyroBopoT BEIECTB U OTOK YHEPTUH
B 9KOCHUCTEME.

OcHOBHBIE  MOKa3aTeld  dKOCHUCTeMBl. buomacca u  mpoAyKIUs.
DKOJOTUYECKHUE MUPAMUJIbl YHCEI, OMOMACCHI U DHEPTHH.

Jlunamuxa sxocucmem. Kamacmpodhuueckue nepecmpotixu. Duyxmyayuu.
HampapiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIecCuu. IlepBuuHBIC H
BTOPUYHBIC CYKIIECCUM W WX HOPUYUHBL. AHTPONOIE€HHBIE BO3JCUCTBUA Ha
cykueccun. KnnmakcHoe coodiiectBo. bropasnooOpasue u mojiHoOTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYMBOCTHU COOOIIIECTB.



[IpuponHbie 3KOCUCTEMBI. DKocucmemsbl 03€p U pek. IKocucmemvl Mopet u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arposkocucrema. ArponeHos3. Paznnuns
MEX1y aHTPOTIOT€HHBIMH U TPUPOTHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. [opomckas
dbraopa u ¢dayna. CuHaHTpomuzainus ropojickorl ¢daynel. buomorndeckoe u
X031iICTBEHHOE 3HAYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMEepHOCTH (HOPMUPOBAHHUS OCHOBHBIX B3aMMOJACHCTBHII OPraHU3MOB B
aKkocuctemax. Ponb kackadHoco 3gpghekma u 6U008-30UPUKAMOPO8 (KAH0Ue8blX
8U008) 8 (pyHKYUOHUposanuu 3kocucmem. 1lepeHOC YHEPTUN U BEIIECTB MEXKIY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTH OPTaHU3MOB, MOMYJISIIIAA U SKOCHCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3GepA3HeHUll PA3HbIX Mmunos Ha
CyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJO2UYECKO20  HOPMUPOBAHUA ~ AHMPONO2SEHHO20  B030€UCMBUSL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanuu
[Toptpert: A. JIxx. Tencuu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoLeHO3a»,  «DKocHCTeMa

MIMPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMa XBOWHOTrO Jyeca», «DyHKIIMOHATbHbBIE
IpyHIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BeEIIECTB B 3KOCHCTEME,
«llenu muTanus (MacTOUIIHAS, JETPUTHAA)», « IKOJIOTUYECKAs TMpaMUa YUCEID,
«IKoynoruyeckas nupamuga 6uoMacce», «IKOJOTUYECKass MUpAMHIa SHEPTUMY,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHUe jeca mocie
noxkapay, «JKocucTeMa 03epay, «ArporeHo3», «KpyroBopoT BemecTB M MOTOK
SHEPTUU B arporeHo3e», «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMU HACEKOMBIX, Uydelia MTUIl 1
3Bepeid, repOapuu KyIbTypHBIX U JTUKOPACTYIIUX PACTCHUH, aKBapUyM KaK MOJEIb
SKOCHUCTEMBI.

IIpakTuueckas padora «/3yueHue u onucanre ypoO3KOCUCTEMBI».

JlaGopaTopnass pabora «/3yueHue pazHOOOpPA3WsI MENKUX MMOYBEHHBIX
YIEHUCTOHOTUX B Pa3HbIX IKOCUCTEMAX).

IKCKypcusi «IKCKypcUs B TUIUYHBIN OuoreoineHos (B ayOpaBy, Oepe3HsK,
SJIBHHK, HA CYXOJIOJIbHBINA WJIM TIOWMEHHBIN JIYT, 03€p0, O0JIO0TO)».

IKCKypeusi «IKCKYpCHs B arpodKOCUCTEMY (Ha MOJie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodasbHast IKocUcTEMA

buochepa — obOmiermanerapHas 00o0yi0uka 3eMiiM, TAE CYIIECTBYET WIIH
CylllecTBOBaja KU3Hb. Pa3BuTHE npeacraBieHuii o onocdepe B Tpynax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. Obnactu 6uocdepst u e€ cocras. XKupoe
BEIECTBO OHOCc(hephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OHOCchepbl Kak
rJ100aIbHOM 3KocHucTeMbl. J{MHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsr
BEILIECTB U OMOTreOXMMHUYECKUE LUKIbI (Yriieposaa, a3ora). PUTMUYHOCTD SIBIEHUI
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [loHsitTue o Onome. OCHOBHBIE OHOMBI CYIIIH:
TYH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIUPOKOJIUCTBEHHBIE JIeCca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KinuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpyktypa U QyHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO MOTEHIMANIa U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanuu

[Toptpetsl: B. Y. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «l'eocdepsl 3emin», «KpyroBopor azora B mpupoe»,
«KpyroBopot yriaepoga B mpupoae», «KpyroBopoT Kuciopoia B HPHUPOAELY,
«KpyroBopot Boasl B mpupojsie», «OcHOBHbIE OMOMBI cymmy, «Knumatnueckue
nosica 3emamy», «Tynapay», «Taiira», «Cmemanasii jecy», «IIIUpOKOIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

O6opynoBanue: repOapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesnroBek u OKpyxamomas cpeaa

DKOJIOTUYECKUE KPU3UCHI M HUX NpUuYuHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arps3HeHue BO3MymIHON cpenasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BomHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTPOIIOT€HHOE BO3JICUCTBUE HA PACTUTEJIBbHBIM M KMBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHBl MPHUPOIBI.
Kpacasie xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0THYECKHUE TaPKHU.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTUSA YEJIOBEUECTBA U IMPHUPOJIBIL.
PanvonanbHO€  MPUPOIONONB30BAHME W COXpPAaHEHHE  OHOJOTHYECKOTO
pasHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3Butrie METOJOB MOHUTOPUHIA pa3BUTHUS OMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezarwei u
KOHKYPeHmMOoCnocobHo dnepeemuke. buonozuueckoe paznoobpasue u buopecypcol.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K
ungopmayuu no  COCMOAHUIO OMOENbHBIX 6U008 u 3Kkocucmem. (OcHogbl



IKopeabunumayuu dKocucmem u cnocob6og 60pvOLl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus Mopckux u HazeMHbIX IKOCUCTEM.

JdemoHCcTpanuu

Tabmuupl u  cxembl:  «3arpsi3HeHHEe  aTMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arps3HeHue nouBbl», «llapHukoBbll  3ddexT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAeNN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHseMbIX pPAcTEHUU M KUBOTHBIX KpacHoii
kHUTr" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TUYHOCTHBIX Pe3yIbTaTOB OCBOSHHUS MPOrpPaMMBbl IO OMOJIOTUH
BBIJICJICHBI CIIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUHUCKOM
IPAXKIAHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIIbBHOCTH
U CaMOONPEACIICHUIO, Haiuuue momueayuu K OOydEeHUIO  OHOJOTHH,
yeneHanpasienHHoe pazeumue BHYTPEHHHX YOEXKJIEHUN JIMYHOCTU Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEH M HMCTOPUYECKUX TPAAUIUNA pa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOITUXCS PYKOBOJCTBOBATHCS B CBOCH
JESATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, TPHUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NpPAa8oOCO3HAHUS  DKOJOTHUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC pe3yJbTaThl OCBOCHHS MPOTPAMMBbI 1O OUOJIOTHUU JTOCTUTAIOTCS
B E€IUWHCTBE YYCOHOM M BOCHHUTATEIBHON MACATEILHOCTH B COOTBETCTBUH C
TPAAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMHU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPHUHATHIMUA B OOIIECTBE MpaBUIAMH M HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CaMOBOCIUTAaHUS U
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTHU3MA U
YBOKECHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OCPEKHOTO OTHOIIECHUS K KYJbTYPHOMY HACJICIUIO U
TpaJIuIYsIM MHOTOHAaIMOHAIIbHOTO Hapoaa Poccuiickoint denepauuu, Tpupoae U
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yNabTaThl OCBOGHUA YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTHh O0OYYAIOIINXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIEHUN, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, PACHIMPEHHUE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOIIECCE peaau3allii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENILHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTb IPAXKJAHCKON MO3ULIMU 00YUAIOIIETOCs KaK aKTUBHOIO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KeHUE
3aKOHA W TIPaBOIIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M MO3HABATENbHBIX 3a/1ay, BHIIIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JCHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TIOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B IIPOILIECCE COBMECTHOTO BBITOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB TMPU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHMUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBa OTBETCTBEHHOCTH TNEPE]
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOU SI3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOSIIEE MHOMOHAIMOHAIILHOIO Hapoaa Poccnu;

LIECHHOCTHOE OTHOLICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJOTMHU, TMOHUMAHUS 3HAYCHHs] OHOJOTMM B TO3HAHUHM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)kKeHHIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

OCO3HAaHME AYXOBHBIX IECHHOCTEN POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TIOBEJCHUS;

CIIOCOOHOCTh OIIEHHWBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHME JMYHOTO BKJIaJa B TIOCTPOCHHUE YCTOWYUBOTO OymyIiero;

OTBETCTBEHHOE OTHOIIIEHNE K CBOMM POJUTEISAM, CO3/IAHUIO CEMBbHU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

IMOHUMAaHHE 3MOLIMOHATIBHOTO BO3ICMCTBUS JKUBOM IPUPOIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usmyeckoro BocnHUTAHUS, (GOPMHPOBAHUS KYJLTYPbI 310POBbSI H
IMOIMOHATBLHOTO 0JIArONMOJIyYHSs:

NOHMMAHUE U peanu3alus 3J0pOBOr0 M 0O€30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIOJEHUE TUTHEHUYECKUX TMpaBWI W HOPM,
cOaTaHCUPOBAHHBINM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 37]0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHIWBUAYAJTbHOTO M  KOJJIEKTHBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN U HENPHUATHUSI BPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy/10BOI0 BOCTIMTAHUS:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH MAaCTEpPCTBa, TPYyAOT00UE;

TOTOBHOCTh K aKTUBHOW JIESITEIBHOCTH TEXHOJOTHMYECKOH W COLMAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHSATH TaKYIO J€ATEIbHOCTD;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHANBHON AESTENIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Pean30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa30BaHUIO Ha
MPOTSKEHU U BCEU JKU3HU,

7) 3KOJIOTHYECKOT0 BOCITUTAHMSI:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS OKOJIOTHYECKOW KYyJIbTYpbl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLUEHKM HX BO3MOXHBIX [OCHEACTBUNA s
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOIO XapaKTepa 3KOJIOTMYECKHX MpoOJieM M MyTed HX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpETAaeMble TMPU MW3YYCHHH OWOJOTUU
3HaHWSI W YMEHUS TPU PEHICHHWH TPOoOJeM, CBA3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BaHNEM  (COOJIOJICHHE  MpaBWJI  TMOBEACHHUS B  MPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHJIOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSITUE JICMCTBUM, MNPUHOCIIIUX BpPEJ  OKpYXKarolleh
MPUPOJIHON cpejle, YMEHHE MPOTrHO3UPOBaTh HEOIArONPUSITHBIE HKOJIOTUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUI U MPEJOTBPAIIATH UX;



HaJIMYHUE PA3BUTOTO DKOJIOTHYECKOTO MBIIIICHUS, SKOJIOTUIECKON KYIbTYPHI,
OTIBITa TEeSTETHHOCTH HKOJIOTUIECKOM HAIPABJIICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHONH, KOMMYHHKATUBHON W COITMAIBHOU
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B NMIPAKTHUYECKON EATCIbHOCTH YKOJOTHUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 O3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHWTATEIBCKOW KYJIBTYPBl KaK CpEICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NMOHMMaHWe crenuuKu OWOJIOTUM KaK HayKH, OCO3HaHUs e poju B
(GbOpMHUpPOBAaHUN PANMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO
NpEJICTaBIICHUsT 00 OKpY)KaroIeM MHpE KakK O €AWHCTBE NMPHUPOJIbI, YEIOBEKA U
oOmiecTBa, B IMO3HAHMHM TPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPoOJIeM
COXPaHECHHS PUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH IS COBPEMCHHOW ITUBHJIU3AIIMH:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/aHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJAa U3 IIO0ATBHBIX DKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexojJa K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OHMOJOTHYECKUX 3HAHMM B IEIIX
MOBBIIIICHUSI  OOIIEH KYyJIbTYphl, €CTECTBEHHO-HAYyYHOW T'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW IpaMOTHOCTH OOydJarouuxcs, GopMupyemoit
IIPU U3YUCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SBIICHUW OKPYKAIOIIETO MUPA W MPOUCXOASIINX B HEM H3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUCHHS Ha OCHOBE HAaydHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HWCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW JIeATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACSATEIHPHOCTh WHANBUYAIIBHO U B TPYIIIIE;

FOTOBHOCTH U CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHWUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3ysibTaThl OCBOCHUSI ydeOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe IS (OPMHUPOBAHHMS MHUPOBO33PEHUSI OOYHAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKMPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKaIOUIUe
LEIOCTHOCTh HAY4YHOM KapTUHBI MHpa U choenuuduKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs, sIBJICHUE, MPOIIECC,
cUCTeMa, Hay4yHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,

UCCIIC[IOBAHNE,  HAONIOIEHUWE,  U3MEpPEHHE,  DJKCIEPUMEHT U Jpyrue);
yHUBEpCaJIbHble y4eOHble JedcTBUS (TO3HABaTelIbHbIE, KOMMYHUKATHUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKIMOHATBHOM
IPaMOTHOCTHM M  COLMAJIBHOW KOMIETEHUMU OO0yyaloluXcs; CIOCOOHOCTD
00yyaromuxcs UCIOJIb30BATh OCBOEHHBIE MEXIUCHIUIUTMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  YHUBEpPCaJbHBIC y4YeOHBIC JICHCTBHS B
IT03HABATEJILHOW U COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wW3ydeHus OHWOJIOTMM Ha YPOBHE CpEaHEro 0OIIero
oOpa3zoBanus y oOyuwatomierocs OyayT chOpPMHUpPOBAaHBI MO3HABATEIbHBIC
YHUBEPCAJIbHBIC YUYeOHBIC ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBHS, PETYISTUBHBIC YHUBEpPCaJbHBbIC YueOHbIE JIEWCTBHUS, COBMECTHas
eI TCIBLHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOSCHMSI IPOTPaMMbl CpEIHEro oOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

OBiaanenne YHHUBepPCAIbHBIMH yueOHBIMH MO3HABATEJIbLHBIMH
AEeHCTBUSIMMU:

1) 6a30BbIe JJOrHYeCKHe AeiiCTBHS:

CaMOCTOSITETIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITONIB30BaTh TNPHU OCBOCHWM 3HAHWW MPUEMBI JIOTHYCCKOTO MBIIIICHUS
(amanu3a, cCUHTE3a, CpaBHEHHUsI, KilacCH(pUKAIIMN, 0000IIEHHS ), PAaCKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTePHBIC NMPU3HAKH, YCTAaHABIWBATh
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpeNeNATh IIeNd JACATEILHOCTH, 3ajaBas TMapamMeTpbl W KPUTEPUU HX
JTOCTHXKCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBIICHHM
YKABOU IPUPOBI;

CTPOHUTHh JIOTHYECKHWE PACCYXKJICHHS (MHAYKTUBHBIC, JCAYKTHUBHBIC, IIO
AQHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B paccMaTPHUBAEMbBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICJIbHEIC cpeacTBa JUIST IpeACTaBICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHWH B M3yYaeMbIX OMOJOTHYECKHX OOBEKTaX, a



TaKkKe  TMPOTHBOPEYMH  PA3HOTO  pPOAA,  BBIABJICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJEeMbl C YUETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPAMHUPOBATh W  BBIMNOJHATH pabOTy B YCJIOBHSIX  peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe UCCIIEI0BATEIBLCKHE IeCTBHSA:

BJIQJICTh HABBIKAMU YYEOHO-HUCCIEA0BATEIBCKOW M TPOCKTHOU JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOJieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY TIOUCKY METOJIOB PEIICHUS MPAKTHYECKHUX 3a/1a4, TPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JUYHBIC BHUJABI JICITCIBHOCTH [0 TOJYYECHHUIO HOBOTO
3HAaHMSI, €r0 HMHTEPIPETAlMH, TNPEOOpPa30OBaHWI0 M TPUMCHCHHIO B Yy4eOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMUpOBaTh HAYUHBIN TUI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OPMYITUPOBATH COOCTBEHHBbIE 3aJadylM B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJlWM3MpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHTHhI JUIsl JT0OKa3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHHS 3aJayd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IICJICHANPABICHHBIN TIOMCK TEpPeHOoca CPEJCTB M CIOCOO0B
JeHCTBUS B PO(HECCUOHATBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTHYECKYIO 00JacTu
KU3HECATSIILHOCTH;

YMETh UHTETPUPOBATH 3HAHMS M3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MPEAJIaraTh OPUTHHAIBHBIE TMOIXO0IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

3) padota ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOpMAINU (TEKCTE y4eOHOTo
MocoOusl, HAYYHO-TIOMYJIAPHON JUTepatype, OWOJOTUYECKUX CIOBApsSIX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTUICCKU OIICHUBATH
€€ TOCTOBEPHOCTh U HEMTPOTHBOPEINUBOCTH;

(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH TOUCKE U
otOope Ouonornueckoil uHGoOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3ajay;

NPHOOPETaTh ONBIT HCIIOJIL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO HMCIIOIB30BAHUS PA3IMYHbIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BBIOMpATh  ONTHUMAIBbHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit nHpopMauu (cXeMbl, TpadUKH, THArPAMMBbI, TAOIHIIBI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJACTBA TIpH paboTe C
Ouojornyeckoil WHGPOpPMAIMEH: TPUMEHATh XUMHUYECKHE, (QU3NYECKHE U
MaTEMaTUYECKUE 3HAKH M CUMBOJIBI, (DOPMYJIbI, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBBIBATH  3HAKOBO-CHMBOJIMYCCKHE  CPEJICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 6€301aCHOCTH JTUYHOCTH.

OBiajeHre YHUBEPCAJIbHBIMM KOMMYHHKATHBHBIMU JI€iiCTBUAMM:

1) o0menne:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX cpepax )KU3HU, AaKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOTPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCHUTEIHHO BBIMOJTHEHUS TMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH IMO3UIIMHA JPYTHUX YYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HEBepOallbHBIE CpEJCTBA OOIICHHS, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYalluH,
YMETh CMATYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQ/IETh PA3MYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICUCTBUS, TTOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPpeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeJIbHOCTD:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHONW W WHIAWBHIYaTIbHON
paboThI IPH PEIICHUH OMOJIOTHYECKON TIPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTH
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUN yI4eOHOU 3a/1a4K;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOKHOCTEH KaXKOTO YeHa KOJUICKTUBA;



IIPUHUMATh  L€IM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH WU
KOOPJIMHUPOBATh JEUCTBUA IO €€ HOCTUKEHUIO: COCTABIATH IUIAH JEUCTBUHU,
pacupenensaTh poid € YYETOM MHEHHUHM YYaCTHHKOB, OOCYXKIAaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXJOrO yYACTHUKA KOMAaHIbI B
o0t pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE TIPOEKTHI, OLEHUBATh HAEHU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIAATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYalLUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBiaieHne yHUBEPCAJIbHBIMHU PEryJISTUBHBIMH 1€HiCTBUSIMH:

1) camoopraHu3zanusi:

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

BbIOMpATh Ha OCHOBE OHOJIOTMYECKHX 3HAHUW I1I€JIEBHIE U CMBICIOBbIC
YCTAHOBKHM B CBOUX JICMCTBUAX M MOCTYIKax MO OTHOIICHUIO K KUBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYIIECTBIIATh ITO3HABATEIBHYIO JE€SATEIbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSATEJILHO  COCTABJIATh IUIAH pEIIeHHs MpoOieMbl C  y4€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

pacIMpATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUM;

JIeaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM HJpyAHULIMU B
pa3HbIX 00JIacTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABATEIbHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JECUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJbTaTOB U
OCHOBaHHM, HCMOIB30BaTh MPUEMBI pedIeKCUU IS OLIEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKM M CBOEBPEMEHHO NPHUHMMATh PEIICHHUS 10 HX
CHIDKEHUIO;



IIPUHUMATh MOTHBBI M apryMEHThl JPYIMX NPU aHaIM3€ pe3yJbTaTOB
NEeATENbHOCTH;

3) npuHsTHE Ce0N U APYrUX:

OpUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTBl JAPYIMX MpU AHAINA3E PE3YJIbTATOB
NEeATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIMH IPYTOro YeJoBeKa.

HPEIMETHBIE PE3YJIBTATHI

[IpenqmeTHble pe3ynbTaThl OCBOCHHS COJEpXKaHHUS Y4yeOHOTO TMpeaMeTa
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHEHTHUPOBAHbI Ha oOOecreuyeHue
npodunbHoro  oOyueHus  oOydarommxcs  Ouosormn. OHM  BKIIIOYAIOT:
crienuduyeckue s OMOJIOTUU HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JICHCTBUMN 1O
OCBOCHUIO, UHTEPIIPETAIIMK U MPEOOPa30BAHUIO 3HAHHM, BUJBI JEATEILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMMPUMEHEHUIO B PA3JIMUYHBIX YYEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cUTyalnusx. lIpenMeTHbie pe3ynbTaThl MPEACTaBICHBI IO
rojiamMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOeHUS yueOHoro npeamera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

chOpMHPOBAHHOCTh 3HAHUW O MECTe€ W POJU OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
NO3HAHUU  3aKOHOB TPUPOABI W PEHICHUH TPoOJIeM  palMOHATBHOTO
IPUPOIOTIONIH30BAHUS, O BKIIAJIE POCCUMCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUEC CHUCTEMOH OMOJOTHYECKUX 3HAHWUH, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArarolye OUOIOTUYEeCKHEe TEPMHUHBI U TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaAMOPETYJNSIMS, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, MU3MEHUYMUBOCTb, POCT M Pa3BUTHUE), OUOJOTUYECKUE TEOPUU
(xnerounas teopus T. llIBanna, M. lllnelinena, P. BupxoBa, XxpoMocoMHas Teopusl
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunmoBa — o0 1meHTpax
MHOTOOOpa3usi ¥  TPOUCXOXKICHUS  KYJIbTYPHBIX  PACTEHHUI),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TEPBOTO TOKOJICHUS, PACHICTUICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBaHusi ['. MeHuens, TOMOJOTHYECKUX PSAJIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. . Bagsunoga), MIPUHLIAIIBI
(KOMILJIEMEHTapPHOCTH );

BJIAJICHWE OCHOBHBIMM METOJAaMU HAYYHOI'O I[IO3HAHUS, HCMOJb3yEeMbIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHBIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEIIOBEKA, CTPOCHUS OPTaHOB M CHCTEM
OpPraHOB pAacTEHWH, >KUBOTHBIX, YEJIOBEKa, NPOIECCOB KHUIHEACITEIHLHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
MPOLIECCOB: 0OMeHa BeulecTB (MeTabonu3M), MPEeBpALEHUsI SHEPTUU, OpOoKEHUS,
aBTOTPO(HOTO U reTepoTpOPHOro TUMOB MUTAHMS, (POTOCHUHTE3a U XEMOCHHTE3A,
MHUTO3a, Melo03a, TaMeToreHe3a, dMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOKEHUS,  WHIUBUAYATHHOTO  pa3BUTHSA  Opranm3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOWJAMHU KIETKH U HUX
(YHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W WX (QYHKIUAMH, MEXKITY
OpraHaMd W CHCTEMaMH OpPTraHOB y pACTCHHH, XMBOTHBIX W YeNOBEKa W WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHSAMH, MEXKIY dTalaMu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX IIUKIOB OPTaHNU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHS, TEHOTHIIOM W (DEHOTHIIOM, (EHOTHUIIOM HU
¢dakTopamu cpeapl OOUTaAHUS;

YMEHHE BBIABIATh OTIIMUUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JI0Ka3aTeJbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEeMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOTrHYEeCKUe 3aa9d, BBIABIATh IPUUMHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIEAYEMbIMU OMOJIOTUYECKUMU MIPOLIECCAMU U SIBJICHHUSIMHU, JeNIaTh
BBIBOJIbI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1a0OpaTOpPHBIE W TpPaKTHUYECKHE padoThI, COOJI0NAThH
npaBuia Ipu padbore ¢ yueOHBIM H J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCIEPUMEHTAIHHBIMU
cpeacTBamu, (GopMyaupys Leidb HCCIEIOBaHMS, AHAJU3UPOBATH IOJYUYECHHBIC
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE Yy4yacTBOBaThb B y4e€OHO-HCCIIEIOBATENIbCKOM paboTe Mo OHOIOTrHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJBbHBIX HAay4HBIX OOILECTB, U
nyOMMYHO  TPEACTaBIATH  MOJYYEHHBIE  pe3ylbTaThl HA  yYEHHYECKHX

KOH(EpEeHIIHSIX;
YMEHHE OIEHWBATh OSTUYECKHUE AaCMEKThl COBPEMEHHBIX HCCICOBAaHUN B
obmactu  Owonoruu W MeAWNUHBI  (KJIOHMPOBAHWE,  HCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAIPABIECHHOE HM3MEHEHHE T'€HOMa W CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYILIECTBIATh OCO3HAHHBINM BbIOOp Oyaymiedl mpodeccruoHaabHOM
JEeSATENbHOCTH B 00JacTH OMOJIOTMH, MEAMIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH,
CEJIbCKOr0 XO034WCTBA, MUUIEBON MPOMBIIIJIEHHOCTH, YIrayOasTh MO3HABATEIbHBIN
MHTEpPEC, HAIlPaBJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYeCKOro oOpa3oBaHHMA B OpPraHU3aLMSIX  CPEAHEro
po¢eCCUOHAIILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHbie pe3ynbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTe M pOJU OHOJOTHUH B CHUCTEME
€CTECTBEHHBIX HAayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAayYHOU
KapTUHBl MHUpPa, B TMO3HAHUM 3aKOHOB MPHUPOJABl U PEIICHUH SKOJOTHYECKHUX
npo0JieM 4YelloBEYEeCTBA, a TakXke B PEHIEHMH BONPOCOB PalMOHAIBLHOTO
OPUPOJIONONIH30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJAJE POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OHOJIOTHY;

YMEHHE BIIAJIETh CHCTEMOW OMOJOTMYECKHX 3HAHUN, KOTOpas BKJIIOYAET
ONpeJeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOIIOJIAraloOUX OHOJIOTHYECKU X
TEPMUHOB M TOHATUN (BUJ, PKOCUCTeMa, Ouocdepa), OMOIOrHUYECKHE TEOpPUU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKass TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBeprioBa — 0 myTsX W HampaBieHusx sBomtonnu, B.. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecusi JIx. Xapau u B. BaiinGepra,
3apopsieBoro cxojacrea K. M. bapa), mpaBuna (Munumyma 1O. Jlubuxa,
9KOJIOTUYECKON MHUpaMUJbl SHEPruM), rumotesbl (rumore3a «vupa PHK» V.
I'unGepra);

YyMEHUE  BIAQJETh  OCHOBHBIMM  METOJaMH  HAy4YHOro  IIO3HAHWI,
UCIIOJIb3YEMbIMU B OMOJOTHYECKUX UCCIIEIOBAHUIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HabOIIOJIeHHe, HKCIEPUMEHT), CIIOCOO0aMH BBIABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIJCNIATh CYIIECTBEHHbIE TPU3HAKU: BHUOB, OHMOT€OICHO30B,
KOCHCTEM M Ouocdepsl, CTAOMIU3UPYIOLIEro, IBHXKYIIETO0 M Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, AJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABMKYIIIUX CHJI SBOJIONUU HA TeHOGOH/T MOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejlie OOUTaHUs, YepeAOBaHUsI HANpaBiICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB M MOTOKA 3HEPIUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBSI3M MEXIYy MPOLECCAaMH 3BOJIIOLNH,
JIBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTaMH Pa3IUYHBbIX HKOCHCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENIbHBICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K cCpelie OOUTaHMs, aOMOTHYECKHMX M OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE UCIOJB30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHMOJOTHYECKYIO
TEPMUHOJIOTUIO U CHMBOJHUKY JUIS JOKa3aTENbCTBAa POACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBS3M OPTaHU3MOB U Cpelbl OOUTAaHUS, SAUHCTBA
YEeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHS MHOT000pa3usi BHIOB W
HKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUECTBA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3aa91, BBISBIATh TIPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCICAYEMBIMU OMOJIOTMUECKUMH TTPOIIECCAMHU | SIBJICHHUSMHU, JICJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWHM ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBINOJHATH JIA0OpAaTOpHBIE M MPAKTHUECKHE padoThl, COOIIOAAThH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPATh WX OKCIICPUMCHTAIbHBIMU
cpeacTBamMu, (GOPMYyIUPYs Ieb HUCCICIOBAHHS, AaHATU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBaTh B Y4E€OHO-HCCIIEIOBATEIILCKON paboTe Mo OMOoJIOrHH,
DKOJIOTUM W MEJHUIIMHE, NMPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATh  TOJYYEHHbIE  PE3yJdbTaTbl HAa  YYEHHUYECKHX
KOH(epeHIIHsX;

yYMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOXKIECHUU KU3HU, YETOBEKa
U 4YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEJCTBUSAX M CIOCO0aX MperIoTBpaIlCHHS
r100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOP Oyaymied mpodeccroHaaIbHOU
JESTEIBHOCTU B 00JIACTH OMOJIOTUH, SKOJIOTHH, TIPUPOIOIIOIb30BaAHUS, METUIINHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHH, CEIBCKOTO XO35SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsTh MO3HABAaTEIbHBIM WHTEPEC, HAMpPABJICHHBIA Ha
OCO3HAHHBIH  BBHIOOP  COOTBETCTBYIOIIEH  TpodeccMd W MPOJOJDKECHHE
OMOJIOTUYECKOTO 00pa30BaHUsI B OPraHMU3AIUAX CPEAHETO MPOGEeCcCHOHAIBHOTO U
BBICIIIETO 00pa3oBaHMsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoasubie | IIpakrnueckue
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypens
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI U UX U3YUEHUE
3 Buonorus kietkn 0.5
4 XuMH4ecKasi OpraHu3aIus KISTKH 10
5 Crpoenue 1 pyHKIUHU KIETKH 8
6 OOMeH BellecTB U MpeBpalleHue SHEPTUH B 9 1
KIIETKE
7 HacnencrBennas nndopmanus u 9 05
peanuzanus e€ B KJIeTKe
JKU3HEeHHBIN UK KIIETKA 6 1
Ctpoenue u pyHKIIMH OPraHU3MOB 17 15
10 Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTnka — HayKa O HACJIEICTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 ['eneTuka yenoseka 3 0.5
15 Cenekuusi OpraHu3MoB 4 1
16 buoTtexHonorus U CHHTeTUYeCKasi OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KJIACC

KonunyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne i/ Konrpoasubie | Ilpakrnueckue
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 3apoKIeHNE U Pa3BUTHE IBOJTIOIIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
Mukpo3BoIOIUS U €€ pe3yabTaTbl 14 2
MaxkpoaBostonus 1 €€ pe3yabTaTbl 6
[TpoucxoxaeHue u pa3BUTHE )KU3HU HA
4 p A p 15 1.5
3emie
5 [TpoucxoxaeHue 4enoBeka — aHTPOIIOTCHE3 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOLIECHUSX
6 OpPraHW3MOB M HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karouien cpesioi
Opranu3Mebl U cpeia OOMTaHUS 15
DKOJIOTHS BUJOB U MTOMYJISIUI 0.5
DKoJorus cO00IIEeCTB. DKOJIOTUYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas sxocucTemMa
11 UenoBek U OKpyXkarolas cpeia
12 PeszepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 kaace
DJIeKTPOHHBbIE
KoauuecTBO Yacon flata unpposrre
No U3ydeHust odpa3oBaTeJibHbIE
, ecypchbl
n/n | Tema ypoka pecyp
K . I .
Beero OHTP PaKkT
padoTsI padoThI

1 gerB.

b 04.09.2023
1 C:ﬁgg;::;a;K:gngfg:aﬂ Hayla i xag Hacth 1 https://www.yaklass.ru/
2 JK¥BBIE CHCTEMBI M HIX CBOICTBA 1 05.09.2023 https://www.yaklass.ru/
3 YpoBHEeBasi opraHu3aIus >KUBbIX CUCTEM 1 07.09.2023 https://www.yaklass.ru/
4 Hcropust OTKPBITUS U U3YUEHHUSI KIIETKH. 1 11.09.2023 https://www.yaklass.ru/

Knerounas teopus
5 BX01HAs KOHTPOITbHAS PaGoTa. 1 12.09.2023 https://www.yaklass.ru/
6 XUMITUECKIH COCTAR KICTKH 1 14.09.2023 https://www.yaklass.ru/
7 MuHepanbHbIe BEUIECTBA KIETKHU, UX 1 18.09.2023 https://www.yaklass.ru/

Ouonoruyeckas poiib
8 OpraHuyeckue BeIlecTBa KIETKU — OeIKH. 1 19.09.2023 https://www.yaklass.ru/
9 CgoiicTBa, knaccupukanus U GyHKIHH OSIKOB 1 21.09.2023 https://www.yaklass.ru/



http://www.yaklass.ru/
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25.09.2023

https://www.yaklass.ru/

10 Oprannydeckue BEIecTBa KIETKH — YTIJIEBO/IbI

11 OpraHuyecKye BENeCTBA KIETKH — JUIHIbI 26.09.2023 https://www.yaklass.ru/

12 Hyxneunossie kucnorsl. JIHK u PHK. 28.09.2023 https://www.yaklass.ru/

13 Crpoenne u pyakin ATO. [Ipyrue 02.10.2023 https://www.yaklass.ru/
Hyksneozunrpudocedarsr (HTD)

14 CexBenupoBanue JJHK. MeTo sl reHOMUKH, 03.10.2023 https://www.yaklass.ru/
TPAHCKPUIITOMUKH, TIPOTCOMUKHU

15 MeToJBI CTPYKTYPHO# GHOMOTHH 05.10.2023 https://www.yaklass.ru/

16 Tunsiknetok. [TpokapuoTnueckas kieTka 09.10.2023 https://www.yaklass.ru/
CtpoeHune 3yKapuoTHISCKON KIICTKH. 10.10.2023

17 [IpakTuueckas pabora «3ydeHue cBOMCTB 0.5 https://www.yaklass.ru/
KJIETOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KIETKU 12.10.2023 https://www.yaklass.ru/
OnHOMEMOpaHHBIC OPTaHOMIBI KIICTKH. 16.10.2023 https://www.yaklass.ru/

19 [IpakTuueckas pabora «M3yueHnue nBm>KeHUs 0.5
LUTOIIIIA3MBI B PACTUTEIIBHBIX KIETKAX)

20 [TomyaBTOHOMHBIE OPraHOUIbI KJIETKU: 17.10.2023 https://www.yaklass.ru/
MHTOXOHJIPUH, TUTACTHIBI.

21 HememOpaHHBIEHOPTaHOU ABINKIIETKH 19.10.2023 https://www.yaklass.ru/

29 Crpoenne i byHKIH sypa 23.10.2023 https://www.yaklass.ru/
CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK 24.10.2023 https://www.yaklass.ru/

23 sykapuoT. JlaboparopHas pabora «M3yueHue 0.5

CTPOCHHA KJICTOK Pa3JIMYHBIX OPraHUu3MOB»
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24 ACCUMMJIALINS ¥ TUCCUMUJIISALIUS — JABE CTOPOHBI 26.10.2023 https://www.yaklass.ru/
MeTaboan3Ma. TUIsl 0OMeHa BEIIECTB.
2 weTn. https://www.yaklass.ru/
o5 depMeHTaTUBHBIN XapaKTep peakiuil 07.11.2023
KJIETOYHOT'O MEeTa00IM3Ma.
09.11.2023 https://www.yaklass.ru/h
26 benku-akTHBaTOPBI U OENIKU-MHTUOUTOPBI ttps://www.yaklass.ru/
27 ABTOTPOhHBIN THTT 0OOMEHa BEIECTB 13.11.2023 https://www.yaklass.ru/
28 DOTOCHHTES 14.11.2023 https://www.yaklass.ru/
29 Xemocuntes. JJabopatopHast paboTta «CpaBHEHHE 05 16.11.2023 https://www.yaklass.ru/
porieccoB OTOCUHTE3a M XEMOCHHTE32) '
AnHas’poOHbBIE Opranu3Mbl. Buabl OposkeHusl. 20.11.2023 https://www.yaklass.ru/
30 JlabopaTtopHnas padoTta «CpaBHEHHE ITPOIIECCOB
OpOKEHUS U JbIXaHUS»
31 AspoOHBIE OPraHU3MBbI. DTaITbl SHEPTETUUECKOTO 21.11.2023 https://www.yaklass.ru/
oOMeHa
39 DHeprusg MeMOpPaHHOTO IPaIu€HTa MPOTOHOB. 23.11.2023 https://www.yaklass.ru/
Cunre3 AT®: pabora npotoHHO AT®-cuHTa3BI
33 Peakiii MaTpHIHOTO CHHTE3a 27.11.2023 https://www.yaklass.ru/
34 Tpanckpunuus — matpuusbiii cuate3 PHK 28.11.2023 https://www.yaklass.ru/
35 Tpancnauus u e€ sTanbl 30.11.2023 https://www.yaklass.ru/
. 04.12.2023
36 KoaupoBanue amuuokuciot. Posb pubocom B https://www.yaklass.ru/

onocuHTese 0eKa



http://www.yaklass.ru/
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05.12.2023

37 Opranu3zanusi reHomMa y IpoKapuoT U 3YKapuoT https://www.yaklass.ru/

38 MouiekynsipHble MEXaHU3MBbI KCIIPECCUU T'€HOB Y 07.12.2023 https://www.yaklass.ru/
9yKapHOT
Bupycsl — BHeKiIeTOUHBIE (POPMBI JKU3HU U 11.12.2023

39 obnurarHbie mapasuTel. [IpakTnyeckas paboTa 0.5 https://www.yaklass.ru/
«Co3/1aHne MOJICITH BUPYCa

40 BupycHsie 3a001eBaHus 4e0BEKA, J)KUBOTHBIX, 12.12.2023 https://www.yaklass.ru/
pacteHui https://www.yaklass.ru/

41 Hano texHom0rnY B OMOJIOTMH Y MEIUIINHE 14.12.2023 https://www.yaklass.ru/

42 JKU3HEeHHBIN UK KJIETKU 18.12.2023 https://www.yaklass.ru/

43 Marpuunslii cunte3 JJHK 19.12.2023 https://www.yaklass.ru/

44 Xpomocowmsl. JlabopaTopHas padoTa «M3ydenne 05 21.12.2023 https://www.yaklass.ru/
XpPOMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax»

45 JlemeHneKIeTKn — MHTO3 25.12.2023 https://www.yaklass.ru/
Tunel kneTok. KaprokuHes u IUTOKUHE3. 26.12.2023

46 JlabopaTtopnas pabora «HabmroneHue MuTo3a B 05 https://www.yaklass.ru/
KJIETKaX KOHUMKA KOPEeIlIKa JyKa (Ha TOTOBBIX
MHKpOIIperapaTax )

47 Perymnsauus ;xM3HEHHOTO LUKIA KIETOK 28.12.2023 https://www.yaklass.ru/
3 4eTB.

48 OpranusMm Kak eIMHOE LEN0e 09.01.2024 https://www.yaklass.ru/
T i. JIao 5 11.01.2024

49 KaHu pacteHuit. Jlaboparopuas pabora 05 https://www.yaklass.ru/

«M3ydeHne TKaHEN pacTEHUN»



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

TkaHu )KUBOTHBIX U YenoBeka. JlaboparopHas

15.01.2024

50 B 0.5 https://www.yaklass.ru/
pabota «/3y4ueHne TkaHel KHUBOTHBIX)
Opraunsl. Cuctemsl opratoB. JlabopaTopHas 16.01.2024

51 pabota «/3y4eHrne OpraHoB IBETKOBOTO 0.5 https://www.yaklass.ru/
pacTeHUsD»

52 Omopa Tena OpraHu3MoB 18.01.2024 https://www.yaklass.ru/

53 JIBM>KeHrEe OpraHu3MOB 22.01.2024 https://www.yaklass.ru/

54 [Iutanue opranu3zMoB 23.01.2024 https://www.yaklass.ru/

. 25.01.2024

55 ITuranue MO3BOHOYHBIX JKUBOTHBIX https://www.yaklass.ru/
[MumeBapuTenpHas CUCTEMA YeJIOBEeKa

56 JIpIxaHue opraHu3MoB 29.01.2024 https://www.yaklass.ru/

57 JlpIxaHne TO3BOHOYHBIX KUBOTHBIX 1 YEJIOBEKa 30.01.2024 https://www.yaklass.ru/

58 TpaHcnopT BELECTB y OPraHU3MOB 01.02.2024 https://www.yaklass.ru/
KpoBeHocHast cucteMa mo3BOHOYHBIX )KUBOTHBIX 05.02.2024

59 https://www.yaklass.ru/
M YeJI0BEKa

60 Brigenenue y opranuzmMoB 06.02.2024 https://www.yaklass.ru/

61 3amura y opraHu3MoB 08.02.2024 https://www.yaklass.ru/

62 NMmyHHasicucTemMauenoBeka 12.02.2024 https://www.yaklass.ru/

63 Pa3apakuMocCTh U peryisnus y OpraHu3MOB 13.02.2024 https://www.yaklass.ru/
r 15.02.2024

64 yMoOpallbHasl pEryIslus U YJHIOKPUHHAS https://www.yaklass.ru/

CHUCTEMA )KMBOTHBIX U YCJIOBCKA
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19.02.2024

65 @OpMBIPa3MHOKEHUSAOPTAHU3MOB https://www.yaklass.ru/

66 [TosoBoEpa3MHOKEHUE 20.02.2024 https://www.yaklass.ru/

67 Meiio3 22.02.2024 https://www.yaklass.ru/

68 I'amerorenes. OO6pazoBaHue U pa3BUTHE MOJIOBBIX 26.02.2024 https://www.yaklass.ru/
KJIETOK.

69 WNuuBuayanbHOE pa3BUTHE OPraHU3MOB — 27.02.2024 https://www.yaklass.ru/
OHTOTCHE3
3akiaaKa OpraHo aHeil u3 3apo e 29.02.2024

70 {UIaIka OPTatoR H TRAHCH 113 JapOIpIicnhix https://www.yaklass.ru/
JIUCTKOB
Poct u pazButue xuBoTHBIX. JIabopaTopHas 04.03.2024

71 pabota «BeIsiBIEHNE PU3HAKOB CXOJICTBA 0.5 https://www.yaklass.ru/
3apo/IbIiIel MO3BOHOYHBIX KHUBOTHBIX)
Pa3MHOkeHUE U pa3BUTHE PACTEHHIA. 05.03.2024

72 JlaboparopHas pabota «CTpoeHHEe OpraHoB 0.5 https://www.yaklass.ru/
Pa3MHOKEHHUSI BBICIIUX PACTCHHI

73 Hcropust cTaHOBIICHUS Y pa3BUTHUS TCHETUKH KaK 07.03.2024 https://www.yaklass.ru/
HayKU

74 OCHOBHBIC IOHATUS U CUMBOJIbI TCHETHKH. 11.03.2024 https://www.yaklass.ru/

75 3aKOHOMEPHOCTHU HACJIEJOBAHUS IPU3HAKOB. 12.03.2024 https://www.yaklass.ru/
MonorubpuaHoe cKpeuuBaHue.

0 14.03.2024

76 [uTonornueckue 0OCHOBEI MOHOTHOPHIHOTO https://www.yaklass.ru/
CKpEIUBaHU
An .H 18.03.2024

77 anu3mupyloliee ckpemmanrue. Hemomxoe https://www.yaklass.ru/
JOMUHUPOBaHHE

78 JluruOpuHoe CKpeluBaHue. 19.03.2024 https://www.yaklass.ru/
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HHTOJ’IOFI/I‘ICCKI/IC OCHOBBEI I[I/IFI/IGPI/II[HOFO

21.03.2024

79 https://www.yaklass.ru/
CKpEIUBAHUS
4 yerB.
80 CueruieHHOE HacIIeI0BaHNE MPU3HAKOB 02.04.2024 https://www.yaklass.ru/
81 XpOMOCOMHAs TEOPHS HACIIEICTBEHHOCTH 04.04.2024 https://www.yaklass.ru/
82 I'enernka mosma 08.04.2024 https://www.yaklass.ru/
83 TI'eHoTHn Kak 1eJI0CTHAS CUCTEMA 09.04.2024 https://www.yaklass.ru/
T'eHeTH4ecKkUil KOHTPOJIb PAa3BUTHUA PACTCHUHN
84 poIb p p ’ https://www.yaklass.ru/
JKHBOTHBIX U YeJIOBEKA
85 N3mMeHunBOCTh IPU3HAKOB. BUABIM3MEHUHBOCTH 15.04.2024
86 MoaundukanroHHass I3MEHINBOCTh https://www.yaklass.ru/
BapuanuoHHbIN psi v BapUaIlIMOHHAS KPUBASL.
JlabopaTtopHnas pabota «lccnenoBanue
87 3aKOHOMEPHOCTEH MOU(PUKAITMOHHON 0.5 18.04.2024 https://www.yaklass.ru/
n3MeHYnuBOCTH. [locTpoeHre BapHaliMOHHOTO
pslla ¥ BapUalMOHHOM KPHUBOW»
I'enotnnnyeckast I3AMEHYUBOCTb. 22.04.2024
88 https://www.yaklass.ru/
KomOunarusHast U3MEHUUBOCTD
MyrainmoHHast U3MeHUMBOCTb. [IpakTudeckas
89 pabota «MyTtarun y apo30(huisl (Ha TOTOBBIX 0.5 https://www.yaklass.ru/
MUKpOIpenaparax)» 23.04.2024
3aKOHOMEPHOCTH MYTAIIHOHHOIO IIpOIIeCca.
90 p yrat port https://www.yaklass.ru/
DNUIeHETHKA U DIIUTEHOMHUKA
I'eneruka yenoseka. [IpakTuyeckast padora
91 p p 0.5 https://www.yaklass.ru/

«CocTaBicHHE U aHAIIN3 pOI[OCJ'IOBHOﬁ))
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25.04.2024

92 MeTtoapl MEAUIIMHCKON T€HETHKHU 1 https://www.yaklass.ru/
3HadyeHrne MEIUIIUHCKON T€HETHKH B
93 IPEIOTBPALICHUHN U JICUCHUN I'€HETHUECCKUX 1 https://www.yaklass.ru/
PeAOTEPAn 02.05.2024
3a00JIeBaHM YeJIOBEKA
OcHoBHbI€ TOHATHS cenekun. JlabopaTopHas
94 pabota «/3y4eHne COpTOB KyIbTypPHBIX 1 0.5 https://www.yaklass.ru/
pacTeHHIA ¥ TIOPOT JOMAIITHUX JKUBOTHBIX)
MerTop! cenekImoHHo# padboThl. JlabopaTtopHas 06.05.2024
95 pabota «3ydeHnue MEeTOA0B CENEeKIINU 1 0.5 https://www.yaklass.ru/
pacTeHuiD»
9% JIOCTIKEHUS CeNTEKIINU PACTCHUH U X(I/IBOTHE;IX. 1 07.05.2024 https://www.yaklass.ru/
[IpakTuueckas padota «[IpuBuBKa pacTeHU»
13.05.2024
97 CoxpaHeHHe, U3y4CHHE U UCTI0JIb30BaHNE 1 https://www.yaklass.ru/
TCHETHYECKUX PECYPCOB
buoTtexHoOrMs Kak HayKa U OTpaciib 14.05.2024
98 npou3Bo/icTBa. [IpakTraeckas padbora «M3yuenue 1 0.5 https://www.yaklass.ru/
00BEKTOB OMOTEXHOJIOT UM
99 OcCHOBHBIE HaIlpaBJIE€HUS CHHTETUUECKOU 1 16.05.2024 https://www.yaklass.ru/
ouoorun
100 XpOMOCOMHasI ¥ T€HHAsI HH)KCHEPUS 1 20.05.2024 https://www.yaklass.ru/
101 Meaunuackre OMOTEXHOIOTHA 1 21.05.2024 https://www.yaklass.ru/
P P i 23.05.2024
102 €3EpPBHBIN YPOK OBTcipeHHe, 00o01eHue, 1 https://www.yaklass.ru/
CHCTEMATH3alIMs 3HAHUI
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 135
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11 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpoabubie | Ilpakrnueckue
n/n Bcero H3yyeHusi | oOpa3oBareibHbIE
padoTbI padoThI
pecypchbl
1 OpomonmonHas Teopus Y. Jlapsuna 1
9 JIBM>KyIIE CUITBI 3BOJIFOLIMHA BUAOB 110 Y. 1
JapBuny
3 Bopnrba 3a cymiecTrBoBaHue, €CTECTBEHHBIH 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKOU TEOPUH 1
SBOJIIOLIUU
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MAKPOIBOJIIOLUS
6 [onmynsuus — sneMeHTapHas eAMHULIA 1
9BOJIIOLIUU
3aKOH reHETUYECKOro paBHOBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DnemMeHTapHbIe (DAKTOPHI IBOIIOIUN 1
9 Dddext ocnoBarens. Ipdext 1
OYTBIJIOUHOTO TOPIBIIIKA
10 Murpanyu. M305s10uu Oy simin: 1
reorpaduueckasi, Ouojgormueckas
11 EctecTBeHHBII 0TOOP — HaNpaBISIONIUiA 1

(baxTop 3BONIOLUN




12

[TonoBoit oT60p

13

[Tpucnoco6IeHHOCT OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIHH.
JlabopaTtopHnas padota «3yuenue
apoMop(}030B U UaNOATANITAIINHA Y
pacTeHUM U KUBOTHBIX)»

0.5

14

[Ipumepsl npucnocoOIeHni y OpraHu3MOB:

Mopdosiorndeckue, GU3noJIoruIecKue,
OMOXMMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas padota «IIpucmocobienns
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpykTypa.
JlaGopaTtopHnas pabora «CpaBHEHHE BUIOB
10 MOPGOJIOTUUECKOMY KPUTEPHIO»

0.5

16

Crpykrypa BUIa

17

BunooOpa3oBanue Kak pe3ynbTaT
MUKPO3BOJIIOLUI

18

CBs3b MHUKPOI3BOIOLIUHA U MU ACMHUOJIOT A

19

Makpossosmtonus. [TasieoHTonornueckue
METO/IbI U3yYECHHUSI SBOJIOIUU

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHUA
3BOJIFOIIMH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC " CPABHUTCIILHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHUA
OBOJIFOITNH

22

MOJ'ICKy.]'ISIpHO-l"eHeTI/ILIeCKI/Ie,
OMOXMMUYECKUE K MATEMAaTHUCCKHIE




MCTOJbI U3YUCHUA 3BOJJIIOIUN

23 OO01mre 3aKOHOMEPHOCTH 3BOJTFOIHN
24 AnantuBHas paguanus. HepaBHOMEpHOCTD
TEMIIOB SBOJIIOIMH
o5 Hay4nble THIIoTe36I IPOMCXO0KACHUS
KU3HU Ha 3emiie
26 JloHay4HBIE TIPEICTABICHUS O 3aPOXKICHUH
KHU3HU
7 OCHOBHBIE 3TaIlbl HEOPraHUYECKON
SBOJTFOIIAN
28 I'umoTe3sl 3apOKICHUS )KU3HH
Hctopust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlabGopaTtopHnast padota «M3ydeHue u 05
OTIMCAaHUE UCKOTIAEMBIX OCTaTKOB JPEBHHUX
OPraHU3MOBY
30 HauanbHbie 3Tanbel opraHun4eckon
9BOJTIOLINN
31 DBOJIIOIHS SYKapHUOT
OCHOBHBIE ATANbI SBOJTIOLUH
32 pacrutenbHOro Mupa. [lpakTudeckas 05
pabora «M3yyenue ocobeHHOCTEH '
CTPOEHHSI PACTEHUH Pa3HBIX OTAEIOBY
33 OCHOBHBI€ 3TAaIlbl 3BOJIIOIMN XKUBOTHOTO
MHpa
OBoumonus KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHUS TO3BOHOYHBIX JKUBOTHBIX)
35 Pa3BuTHe %u3HN Ha 3emiie 10 3paM U




nepuoam

MaccoBbie BbBIMUPAHHUA — SKOJIOTHYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbII KOOI MUYECKUI KPU3HUC, ETO
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpPraHHYECKOTO
MIPOIILIOTO

39 OCHOBHBIE CHCTEMATHUECKUE TPYIIITHI
OpraHNU3MOB

40 AHTPOIOJIOTHSI — HAyKa O YeJIOBEKe

41 Pa3BuTure npeacraBieHuii o
MIPOUCXOKICHNUHN YeIOBEKa
Mecto 4enoBeka B cucreMe
opraHnuueckoro mupa. JJabopatopHas

42 pabota «M3y4yeHne ocodeHHOCTEH 0.5
CTpOEHUS CKeJIeTa YeJI0BeKa, CBSI3aHHBIX C
MIPSIMOXO0KICHHEM)»

43 JIBIKYIIIME CUITBI aHTPOIIOTEHE3a

44 CooTtHolieHne OHOJIOTMYECKUX U
COILIMANIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

45 OcCHOBHBIE CTaJIUU AHTPOIIOTeHE3a

46 [TaneoreHeTrka 1 najeoreHOMUKa

47 DBOJIOLUS COBPEMEHHOTO YeJIOBEeKa
UYenoseueckue packl. [IpakTnyeckas

48 paboTa «3ydyeHue 3K0I0rHYeCKIX 0.5
a/IanTalui 4eJIoBeKay

49 MeXIUCIUTUTHHAPHBIE METOIbI

AHTPOIIOJIOTUN




50 3apokIeHre ¥ pa3BUTHE SKOJIOTUN 1
Merto et sxkonorun. JlabopaTtopHas paboTa

o1 «HM3ydyeHne MeToA0B 3KOJIOTMYECKUX 1 0.5
HCCIEI0OBAaHUIN

59 3Ha4YeHNE FKOJIOTUIECKAX 3HAHUH JUTS 1
9eoBeKa

53 JKoorndeckue GaKTopsl 1
Abunotnueckue gaktopsl. CBET Kak

54 skoJoruueckuit pakrop. JlabopaTopHas 1 05
pabora «BoisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue akropsl. TemnepaTtypa
KaK KOJOTUYECKUHA (PaKTop.

55 JlabopaTtopHas pabota «BrIsiBIeHne 1 0.5
MPUCIIOCOOICHUI OPraHU3MOB K BIUSHUIO
TEeMIIEPaTypbD»
AbuoTtnueckue GpakTopbl. BiaxxHOCTh Kak

56 sKoJiorndeckuit paxrop. JlaboparopHas 1 05
paboTa «AHaTOMUYECKUE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOMTaHUS»

57 Cpenbl 0OuTaHMs OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennsie popMbI OpraHu3MOB 1

60 buotnueckue haxTopsl 1
3HayeHne OMOTHYECKUX B3aUMOACHCTBUI

61 JUISl CYILIECTBOBAHUS OPTaHU3MOB B CPELE 1
obutaHus

62 OKOJIOTUYECKHE XapaKTEPUCTUKU 1




MomyJrsinun

OcHOBHBIC IOKA3ATCIU NOIMYJIAI U :

63 YHCIIEHHOCTb, ITIOTHOCTH, BO3pACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POKIAEMOCTh, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTHYeCKast CTPYKTYpa MOMYIISIIT

66 JlnHaMuKa TOMYJISALNN U € PEeryIsius

67 KpuBbie pocTa YMCIEHHOCTH MTOTYJISIIIAH.
KpuBbie BEDKUBAHUS
OKoJorn4uecKas HUIIa BUIA.

68 JlabopaTtopHnas padota «IIpucmocodienus 0.5
CEMSTH PAaCTECHUH K PaCCEIICHUIO»

69 Bun kak cuctema momymsiuit

20 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIHI
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHUOIIEHO3

72 DKocHcTeMa Kak OTKPBITasi CHCTEMa

73 KpyroBopoT BeliecTB 1 NOTOK SHEPTUU B
9KOCHCTEME

74 OCHOBHEBIE IMOKA3aTEIN YKOCUCTEMBI

75 DKOJIOTUYECKUE MTUPAMUIbI

76 N3menenust cooOIIecTB — CyKIIECCUU

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. IKOCUCTEMbI MOPE 1 OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. IKOCHCTEMBI




TYHJIP, JIECOB, CTEIIEH, IIyCTbIHb

79 AHTPOTIOT€HHBIE KOCHUCTEMBI

80 YpboakocucreMmsl. [TpakTrueckas pabora 05
«M3ydenue u onmcanne ypOoIKOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMHUPOBAHHUS

81 OCHOBHBIX B3aNMOJICCTBUI OPraHU3MOB B
JKOCHCTEMAX
MexaHu3MBbI BO3EHCTBUS 3arPSI3HEHUN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISIIIUOHHOM U
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obuierianerapaas 0001049Ka
3eMim

84 VYuenue B. . Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
orochepsr

36 KpyroBopoTsl BeriecTs u
OMOreOXMMHUYECKUE [IUKIIbI

87 3oHanbHOCTH Onocheprl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBocTh OHochepbl

89 DKOJOTUYECKHE KPU3HUCHI U UX IPUUUHBI

90 BosneiicTBue uenoBeka Ha 6uocdepy

o1 AHTpONOTeHHOE BO3/IeHiCTBUE HA
PaCTUTENBbHBIN U )KUBOTHBIA MUD

92 Oxpana npupoabl

93 OCHOBHBIE IPUHIIUIIBI YCTOWYHUBOTO




Pa3sBUTHUA YCTIOBCUCCTBA U IPHUPOAbL

PanrionansHo€ MpUpoI0N0JIb30BaHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emim

95 C{6061uemz1€ 110 TeMe «MHUKpPO3BOJIIOLINS U 1
e€ pe3yabTaThD»

96 O6061enue no reMe «MaKkpo3BOIIOLUS U 1
e€ pe3yabTaThD»

97 O6061menue no teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU HA 3eMIIE»

08 O6061menue no teme «IIpoucxoxieHue 1
YeI0BeKa — aHTPOTIOTEHE3)

99 O060061menue o Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue o Teme «OpraHu3Mbl B cpeia 1
oOuTaHU»

101 O6o6meHI:Ie o TeMe «DKOJIOTUS BUIOB U 1
TIOTTYJISIITHIA

102 O606menue no Teme «brochepa — 1
ryi00aIbHAsI SKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIA YYEHUKA

A.A. Kamenckuii, E.A. Kpukcynos,B.B. [1aceunuk. buonorus. O0mas

ouonorus. 10-11 knaccel. «Jpodar.

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA
Meronunueckoe nocobue «Iloypounsie TecTsl u 3ananus» [.W. Jlepnep.

Mockaga.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

https://www.yaklass.ru/
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