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MNOACHUTEJIBHASA 3AIINCKA

Paboyas nmporpamma no 6uosnoruu st 10 - 11 kiiaccoB cocTaBiieHa Ha OCHOBE
CIICAYIOIIHUX HOPMAaTUBHO-TIPABOBBIX U MHCTPYKTHBHO-METOJMUECKUX JTOKYMEHTOB!

e depepanpHoro 3akoHa «O0 oOpazoBanuu B Poccuiickoit @eneparum» No273- @3 ot
29.12.2012r. ¢ U3MEHEHUSIMH U JIOTIOJIHCHHUSIMHU.

e OI'OC COO (mpuka3 Munnpocsemienust PO Ne413 ot 17.05.2012).

o OOII COO (mpuxaz Munnpocsemienus PO No371 ot 18.05.2023).

e OcHOBHOM 00pa3oBaTeIbHON TPOrpaMMBbI cpeHero obiiero oopazosanus MbOY
«Doxkunckas COL No2y.

e [lonoxxeHus o pa3paboTKe U YTBEPKICHUHN padOyuX IPOrpaMM y4yeOHBIX NPEAMETOB,
KypcoB, qucuuiiud (Moayneir) MbOVY «®oxunckas COLLL Ne2y.

e VYyebHoro miana OOIT COO MBOY «®oxkunckas COIL Ne2y na 2024 - 2025
y4eOHBIHN TO/I.

e Kanenmapraoro yueOHoro rpaduka va 2024 — 2025 y4uebnsiii roq MBOY «DokuHCcKas
COLL Ne2y.

o ®denepanbHOl paboueit mporpammbl COO 1o yueOHOMY MpeaMeTy OMOJIOTHS
(yrnybnennsiii ypoens) uist 10-11 kiaccos.

VYueOuplii npenmer «buonorus» yriyonéaHoro ypoBHs usyudeHus (10—11 xmaccsr)
SIBJISIETCS OJIHUM M3 KOMIIOHEHTOB INpeAMETHON obnacti «EcTecTBeHHO-Hay4YHbIE MPEIMETHD».
Cornacio mnonoxenussm OI'OC COO mnpoduibHble ydyeOHBIE NpPEAMETHI, H3ydyaeMble Ha
yIIIyOJIEHHOM YPOBHE, SIBISIFOTCS criocoOoM muddepeHimanun oOydeHns Ha YpOBHE CPEIHETO
obmero oOpa3oBaHUs W MPU3BAaHBI 00ECIIEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHM,
CpPeIHUM OOIIHMM, CPEIHMM MPO(PECCHOHAIBHBIM M BBICHIUM OOpa3oBaHueM. B To ke Bpems
KOKIbIA U3 3TUX YU€OHBIX MPEIMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIlICHUE
o0pa3oBaTeNIbHbIX, BOCIIUTATEIbHBIX U PA3BUBAIOIIMX 3ajay, CBA3AHHBIX ¢ MpodopueHTanueit
oOyyaronuxcs ¥ CTUMYJIHMPOBAHHMEM HMHTEpeca K KOHKPETHOW 00JIacTH HayyHOTO 3HaHUf,
CBS3aHHOTO C OWOJIOTHEH, MEAMIIMHOM, SKOJOTHeH, ICHUXOJOrHeH, CIOPTOM WU BOECHHBIM
JIeTIOM.

[Iporpamma o yuebnomy npeamery "buosorus" ma€t npencraBieHue O IENH U 3a1adax
u3ydeHus yueOHoro npeamera «buonorusp» Ha yriyoaéHHOM YpOBHE, ONpeenseT 00s3aTeabHoe
(MHBapHaHTHOE) MPEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesiaM M TeMmaw,
pacnpezenieHue Mo KiaccaM, peKOMEHIyeT MOCIIeJOBAaTeNIbHOCTh U3Y4eHUs Y4eOHOTO MaTepuania
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€i, JIOTHKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0COOeHHOCTel oOydaromuxcs. B mporpamme mo OHOJOTHU peann30BaH MPUHIIMUIT
MIPEEeMCTBEHHOCTH C H3Yy4Y€HHEM OHOJIOTUM Ha YpPOBHE OCHOBHOTO OOIIero o0pa3oBaHU,
Onmaromaps 4yemMy [POCMAaTpPUBAETCSl  HANPABICHHOCTh HAa  MOCIEAYIOLIEE  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUM, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIIICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOILIEHUS K OKpYXKarolled MNpUpoaHOi cpene. B mporpamme 1o
OMOJIOTUM TaKXke IOKa3aHbl BO3MOXHOCTH ydeOHoro mpenmera «buosiorus» B peanu3anuu
tpeboBanuit ®PI'OC COO K miIaHUPYeMbIM JIMYHOCTHBIM, METANpPEJMETHBIM U IPEeIMETHBIM
pesyiabrataM oOy4deHHs U B (POPMUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
NEATeNbHOCTH OOYYaIoOUIMXCsl MO OCBOEHMIO COJAEp)KaHUS OHOJOrMYecKOoro oOpa3oBaHHs Ha
YpOBHE CpeHero o0Iiero 0opazoBaHusl.

VYuebublil npeamer «buosiorus» Ha ypoBHE CpelHero o0Iero oOpazoBaHMs 3aBepllacT
Ouosornyeckoe oOpa3zoBaHue B IIKOJE U OPUEHTHPOBAH HA PACIIMPEHUE U YIriayOlieHHe 3HaHuM
oOyyaromuxcss O JKMBOM MpHUpPOJE, OCHOBAX MOJICKYISIpHOM M KIETOYHOH Ouojoruu,



AMOPHUOJIOTUHA U OMOJIOTUU PA3BUTHS, TCHETHKH, CEIICKIIMH, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U IKOJIOTHH.

N3ydenne yueObHOTrO mpenamMera «bruonorus» Ha yriayOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOYyYaroImuXcs K MOCIEAYIONIEMY MOJYYeHHI0 OMOJIOTHYECKOro 00pa3oBaHHS B
By3aX M OpraHM3alusAX CperHero mpodeccnoHaabHOro oOpazoBaHus. OCHOBY €ro COJep)KaHUs
COCTaBIIIET CHCTEMa OWOJIOTUYCCKMX 3HAHWH, TOJYYCHHBIX TPH HW3YUYCHUU OO0YJArOIIHMHCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX pa3/ielloB OHOJIOTMM Ha YpPOBHE OCHOBHOIO OOILEro
oOpasoBanus, B 10—11 xmaccax 3Tv 3HaHUS MOTYYArOT pa3BuUTHE. Tak, paCIIMPEHbI U yriIyOJIeHbI
OMOJIOTMYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, TpHOax, OaKTEpHsSX, OpPraHU3ME YeJIOBEKa,
o0IIMX 3aKOHOMEPHOCTSIX JKW3HH, JOTOJIHUTEIBHO BKJIFOUEHBI OWOJIOTHYECKUE CBEIACHHUS
MIPUKJIATHOTO M TIOMCKOBOTO XapakTepa, KOTOPhIE MOXHO HCIIOJIb30BAaTh KaK OPUCHTHPHI JIJIS
nocieayromnero Beioopa npodeccun. Bo3mokHa Takxke MHTErpanus OMOJOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIUMHU 3HAHHUSIMH, TTOJTYICHHBIMH O00YJaIONTUMUCS TIPH H3YICHUH (PU3UKH, XUMUH,
reorpaduu U MaTeMaTUKH.

CrpykTypa mporpamMmbl 1o ydeOHOMYy mnpenmery "buonorus" otpaxaeTr CHCTEMHO-
YPOBHEBBI M 3BOJIOIMOHHBIN TMOIXOJbI K U3ydeHuto Ouosiornu. CorjacHO WM, H3yJarOTCs
CBOWCTBAa M 3aKOHOMEPHOCTH, XapaKTEPHBIE JIUIS KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIlNH,
SBOJIIOIIMM OpPraHWYECKOTO MHpa Ha 3emile, COXpaHeHHs] OHOJOTrMYEeCKOro pa3HooOpaszus
waHeTtsl. Tak, B 10 kiacce W3ydaroTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOUHOM Ouosioruw,
AMOPHOJIOTHH U OHOJIOTHH PAa3BUTHS, TEHETHKH M CEJICKIINH, OMOTEXHOJIOTHH M CUHTETHUCCKOM
OMOJIOTUH, AaKTYaJIU3UPYIOTCS 3HAHUA OOy4JaIOMMXCS IO OOTAaHWKE, 300JIOTMH, AHATOMUH,
¢dbusmosornu yenoBeka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
y4eHue o ouocdepe.

VyeOnblii mnpeamer «buonorus» Tpu3BaH 00ECIEUNTh OCBOCHHE OOYUYaIOIIUMHUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHLMUIIOB W TMPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM E€CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, 3HAHUW O CTPOCHHUHM, MHOTOOOpa3uu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OMOIEHO03a, SKOCHCTEMBbl, O BbIAAIOIINXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJOTHH, MPUKIATHBIX acCIeKTaX
Ouonornyeckux 3HaHWM. J[ns pa3BuUTHS M MOJAEpKaHUS MHTEpeca 00ydaromuxcsi K OHOIOrUu
HapsIy CO 3HAUUTENIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKAaHUHU MTPOrPAMMBI IO
OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBIEHHSI M Pa3BUTHUSI TON WJIM WHOU
obnactu OMOJNIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MpooIIeM.

Lenb u3yuenus yuebnoro npeamera «buonorus» Ha yrinyOaéHHOM ypoBHE — OBIJIAJCHHE
0oOy4aroUMMUCS. 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBLHOM OpraHU3allid KHUBBIX CHCTEM
pPa3HOTO paHra u NprHoOpeTeHue YMEHHH MCIOJIb30BaTh 3TU 3HAHUS B (POPMHUpPOBAHHH MHTEpeca
K ompenenéHHoi obnacTu nMpodecCHOHAIbHON NeATeNbHOCTH, CBSI3aHHOW C OMOJIOTHEH, Win K
BBIOOPY y4eOHOT0 3aBeIeHus AJIsl TPOJOHKEHUS OMOJIOrHYeCKOro oopa3oBaHusl.

JlocTrxkeHue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrmyOnEHHOM ypOBHE
obecrieunBaeTcs PeIIeHUEeM CIIEIYIOUIUX 3a/1a4:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHsIX, KOHIEMIMIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M MpaBHIIaX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTeM (KJIeTKa, OPraHu3M, MOMYJISIus, BH/,
ouoreoreHo3, Ouocdepa); O BBIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYydYalIIuXcsi ¢  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBIL:
HCCIIEeIOBATEIbCKIMH METOJIAMH OMOJIOTMYECKUX HAyK (MOJEKYISIPHOU U KIETOYHOW OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUH PA3BUTHS, TEHETHKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTHH, TAJCOHTOJOTHH, OSKOJOTHH); METOJaMU  CaMOCTOSITEIHHOTO  IPOBEICHUS



OMOJIOTUYECKUX HCCIIEJOBAHUN B J1a0OpaTopuu M B Mpupoje (HAOIoAeHUE, H3MEpEeHHE,
HKCTIIEPUMEHT, MOJICITUPOBAHHE);

OBJIaZicHuE OOYYaIOUUMUCS YMEHHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATH U
HCII0JIb30BaTh OMOJIOTHYECKYIO WH(POPMAIIHIO; TIOJB30BATHCS OMOJIOTUYECKON TEPMUHOJIOTHEH U
CHMBOJIMKOW; YCTQHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OWOJIOTHM W  COIMAJIbHO-
HSKOHOMHYECKUMH W SKOJIOTHYECKHMHU IPOOJIIEMaMH 4YeJIOBEYECTBA; OICHWBATH IOCIECIACTBUS
CBOCH JEATENPHOCTH 110 OTHOIIEGHHIO K OKpYKAIoUIed NpPUPOIHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3/IOPOBBIO  OKPYXAIOIIUX JIIOJeH; OOOCHOBBIBATH M  COOJIOAATH  MEpPHI
npo(MITakTUKA WH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUia MOBEICHUS B NPUPOAE M 0OECIeUeHUs
0€30MacCHOCTH COOCTBEHHOW KM3HEICSITEIBHOCTH B UYPE3BBIUYANHBIX CHUTYalHUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapakKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBHITHUS B OOJIACTH
OUOJIOrUH;

pa3BUTHE y O0y4arOIMIMXCS WHTEUIEKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITHSAMH M COBPEMEHHBIMU HCCJICIOBAHUSMU B OHOJIOTHH,
pemaemMbpIMi €10 MPOoOJIeMaMH, METOJOJIOTHEH OHWOJIOTUYECKOTO HCCIIEAOBAHUS, TPOBEICHHS
OKCTIEPUMEHTAIBHBIX HCCIICAOBAHUM, pemeHus] OWOJIOTMYECKUX 3a/Jad, MOJACIHPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIHTaHUE Y OOy4YarOMIUXCs IIEHHOCTHOTO OTHOMICHHUS K JKUBOM TPUPOJAE B IEJIOM H K
OTHEeNbHBIM €€ OOBEeKTaM | SBJICHUSAM; (OPMHUPOBAHUE OKOJIOTHYECKOW, TEHETHYECKOU
IPaMOTHOCTH, OOIICH KYJIBTYphl TOBEACHHUS B MPHUPOJIC;, WHTETPAIMH ECTCCTBCHHO-HAYYHBIX
3HAHWI;

npuoOpeTeHne 00yJaroIIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(cobmronenne mpaBWil MOBEACHUS B NPUPOJIE, OXpaHbl BUAOB, HKOCHUCTEM, OHochepsl),
COXpaHEHWU COOCTBEHHOTO 3J0POBBS M 3J0POBBS OKPYXKAIOMIUX JIOACH (COOMIONEHUS Mep
npoduIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  0€30MacHOCTH  KU3HENCATCIHHOCTH B
Ype3BhIYANHBIX CUTYAIUSAX IPUPOJIHOTO U TEXHOTEHHOIO XapaKTepa) Ha OCHOBE HCIIOJIb30BAHUS
OMOJIOTMUECKHUX 3HAHUIN U YMEHUN B TIOBCETHEBHOM JKU3HH;

CO3JaHME YCIOBMH Ui OCO3HAHHOTO BbIOOpa OOyYAIOIIMMUCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroemMy mpodecCHoOHATEHOMY
CaMOOIIPE/ICTICHUI0, B COOTBETCTBUU C WHIUBUIYAIbHBIMH HHTEpEcaMd U MOTPeOHOCTAMU
peruoHa.

OOmee 4yuCIIO YacoB, OTBEACHHBIX Ha U3ydyeHUE OHOJOTHMM Ha YIIIyOJIEHHOM YpPOBHE
cpennero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTO6op oOpraHu3allMOHHBIX  (OpM, METOOB M  CcpeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PHUKU €ro COJACpXKAHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosyoruueckoro oOpa3oBaHMsI B OpraHHU3aIUsAX CpPeJHEro MpodEeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM IPU OOY4YeHUU OHOJIOTMU Ha YriayOJEHHOM YPOBHE SIBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpeJIeNIsIeTCS y4YUTENeM Ha OCHOBE HMEIOIINUXCA MaTepHallbHO-TEXHUYECKHX PECYpCcoB U
MECTHBIX MPUPOTHBIX YCIOBHIA.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KVpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpeMeHHass OHOJIOTHSI — KOMIUIEKCHAs Hayka. KpaTkas mcTtopusi pa3BUTHS OHOJIOTHH.
buonoruveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
[IOMCKOBBIE HAyYHbIE UCCIIEOBaHMsI B OMOJIOTUH.

3nayenne OWoOJIOTHM B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouojorueil. 3HaueHuWe OMOJNOTMM B MPaKTHYECKOU
NESITeIbHOCTH 4YeJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpauuu

[Hoptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, M. 1. Meunuko, H. M. Baswios, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipl u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CuctemMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

JKuBpie cucTeMbl Kak MpeAMeT n3ydeHus: onosoruu. CBOKWCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, ITUCKPETHOCTh W ILEJIOCTHOCTb, CIOKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOpraHM3alusi, CaMOBOCIPOU3BEICHHE, Pa3ApaKMMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3allii JKUBBIX CHCTEM: MOJEKYISPHBINA, KIETOYHbIA, TKAHEBbIM,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUH ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
XKuznp kak ¢opma cymecTBoBaHusl MaTepuu. Hayku, uzydaromue KUBbIE CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3aIUH.

N3ydenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
SKCIEPUMEHT, CHCTeMaTu3alus, MeTaaHanu3. [loHsTue o0 3aBUCUMOM U HE3aBUCHUMOU
nepemenHoi. IlnanupoBanue skcnepuMmenTa. IloctaHoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JoCTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. OleHKa
JOCTOBEPHOCTH MOJyYEHHBIX pPe3ylbTaToB. [IpHunHbBl UCKaX)eHUS Pe3ylIbTaTOB IKCIEPHUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdeMoHcTpanun

Tabmuper u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bBHOIOrHYECKHE CHCTEMBIY,
«CBoiicTBa KMBOW MaTepun», «YPOBHU OpraHU3aIMH KUBOU MPUPOIbD», «CTpOCHHE )KUBOTHOM
KIneTkn», «TkaHu  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OPraHu3May,
«buoreonenosy», «buocdepar, «MeToabpl U3yUYEHUS KUBOU MIPUPOIBI.

Ob6opynoBanue: 1abopaTopHoe 000pyJOBaHKE s TPOBEACHUS HAOII0AEHUH, H3MEpEHNUH,
SKCIIEPUMEHTOB.

IIpakTHyeckass padora «Vcnosb30BaHUE Pa3IMYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun

Knetka — cTpykrypHO-(pyHKIIMOHANIBHAS €AMHULIA XKUBOTO. MCTOpUST OTKPBITUS KIETKH.
Pa6otel P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOM TEOPUHU.

MeTonsl MONEKYISAPHOM U KIETOYHOW OHMOJOTHH: MHUKPOCKOIMHUS, XpomaTtorpadus,
anektpodope3, METoJ MEYEHBIX aToMoB, nauddepeHnuanTbHOe UEeHTPUPYTUPOBAHHE,



KyJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAsT MHKPOCKOIHS.
Kongokanvnasa mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKOM», «McTopus
Pa3BUTUSI METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, XKUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTuyeckas padora «V3yueHne MeTOJOB KIETOYHOW OHoOrMu (Xpomarorpadus,
anekrpodopes, muddepennuanpHoe neHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAaMUKpPOAJIEMEHTHI. Bona u €€ ponb
KaK pacTBOPHUTEINS, pEeareHra, ydacTUe B CTPYKTYPHUPOBAHUU KIETKH, TEMJIOPETYIALHUH.
MuHepasnbHbI€ BEllecTBa KJIETKH, UX OnoJjiorndyeckasi posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil MoJekynbl. IlepBuuHas cTpykTypa Oenka, HenTHIHAs
CBsA3b. BTOpuuHas, TpeTuyHas, 4eTBepTHUYHAas CTPYKTyphl. JleHarypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonol.

VYrneBoapl. MoHocaxapuapl, AWcCaxapuabl, OJWTOCaxapuabl W Tojucaxapuasl. OOt
IUIaH CTPOEHHS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buornoruueckue GyHKIMN
YTJIEBO/IOB.

Jlumupel.  TuppodunsHO-ruApodoOHBIE  cBoiicTBa.  Knaccudukanus — IuUuaos.
Tpurmuuepunsl, pochomunuabl, BOCKU, crepoupl. buonorndeckue ¢pyHkiuu aunuaos. OOmme
CBOWMCTBA OHOJIOTMYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MTOJTYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HyknemHOBBIX KuUCIOT. HykiaeoTuupl.
[Mpunnun kommiementapuoctu. IIpaBumo Yapradda. Crpykrypa JJHK — nBoiiHas crnmpais.
Mecronaxoxaenue u ononornueckune Gpynknun JJHK. Bugst PHK. ®ynkunn PHK B kieTke.

Crpoenune monekynsl AT®. Makposprudeckue cBsa3u B MoJiekyiae AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBIeHHBIE TEPEHOCYHMKH, UX (QYHKIMH B KIETKe. /[pyeue
HyK1eo3uompugochamot (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE MCCIENOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomolekyn. Mooderuposanue cmpykmypsvl u  QyHKyu
Ouomonekyn u ux Komniekcos. Komnvromepmwiti Ou3aiin u OpeaHuyecKuti CUuHme3 OUOMONEKY U
UX HEeNnpUpPOOHbIX AHATI0208.

JdeMoHcTpanun

[Toptpersr: JI. [lonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®@. Canrep, C.
[Ipy3unep.

Huarpammbel:  «Pacnipenenenre XMMHUYECKUX DJIEMEHTOB B HEXKHUBOW MPUPOAELY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuuer u cxemsl: «llepuoanyeckas TabiuIa XHUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJEKyNbl Oenkay,
«CTpyKTyphl O€IKOBOW MOJEKYNbl», «CTpoeHHE MOJEKyNl YyrieBoaoB», «CTpoeHHe MOJEeKYI
munuaoBy», «HykienHoBble KUCIOTHD, «CTpoeHue MoJeKyasl ATOx.

Ob6opynoBaHue: XUMHUYECKas ocyia 1 000pyI0BaHuUE.

JlaGopatopHas padora «O6HapyxeHue OeNKOB ¢ TOMOIIbI0 KaU€CTBEHHBIX PEAKIUII».

JlabopaTopHasi pabora «lccienoBanne HyKIE€MHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne U GQyHKIUH KIETKH



Tumbl KJIETOK: dyKapHOTHYECKass W IpokapuoTuieckas. CTpyKTYpHO-()YHKIHOHAIbHBIC
00pa3oBaHUS KJICTKH.

CrpoeHre TMPOKApUOTHYECKON KiIeTKu. KietouHass cTeHKa OakTepuii ©  apXew.
OcoOGeHHOCTH CTPOCHUS TeTepOTPO(PHOIN 1 aBTOTPO(DHON MPOKAPUOTHYECKHX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenrie u (HyHKIMOHHPOBAHUE DYKAPUOTHUECKOW KIeTKH. [Imazmarnyeckas memOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4ecKoM MeMmOpanbl. TpaHCHOPT BELIECTB  4epes
IUTa3MAaTHYECKYI0 MeMOpaHy: maccuBHBINA (muddysus, obneruénHas auddys3us), aKTHBHBIA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomynponunaemocts MemOpanbl. Pabora
HATPUI-KAJIMEBOTO HAacOCa. DHIOUUTO3: MUHOIUTO3, (haromuto3. JK30uuTo3. Kietoynas cTeHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTCHKH PACTEHHIA, TPHOOB.

Huronna3zma. I{utozonb. Llutockener. JlpmkeHue nuroruia3Mbl. OpraHouabl KIETKH.
OnHomeMOpaHHbIe OpraHOMbI KJIETKHU: 3HaorasMarndeckas cetb (IIIC), anmapart ['onbmku,
JIM30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue rpaHyasipHOro petukyinyma. Mexanusm wuanpasnenus 6enxos 6 OIIIC. Cuntes
pactBopuMbIXx  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. Imagkuii  (arpaHynsipHBIN)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHast ¢yHkuus anmnapara ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onvoocu. TpaHCTIOPT BENIECTB
B KieTKe. Bakyonu pacturensHbix KieTok. Kiterounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHoWbl KJIETKH: MHUTOXOHIpPHUM, MJIAcTUlbl. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIMU  MUTOXOHJAPWA W TUlacTHI. [lepBUYHBIE, BTOPHYHBIE U CJOXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOUIUX JYKAapHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX

pacTeHui.
HemeMm0pannbie opranouasl kietku CtpoeHue M QyHKIUU HEMEMOpPaHHBIX OpPraHOMIOB
KJIETKH. PuGocomsl. IIpomesicymounvle Gunamenmol. MuxkpodunameHTsI.

Axmunogvlemuxkpogunramenmol. MpllIeUHbIE KIETKU. AKMUHOGbIE KOMNOHEHMbl HEeMbIUEYUHbIX
kiemok. Mukpotpyoouku. Kinerounsnii mientp. CTpoeHne U JBMIKEHUE JKTYTUKOB M PECHUYEK.
Muxkpotpy6ouku 1uTorasmel. Llentpuons. berku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momoprwie benxu.

SAnpo. OGonouka siapa, XpOMAaTUH, KapUOILUIa3Ma, SAPBIIMIKH, UX CTPOCHHE U (PYHKIIUU.
Snepusiii 6enkoBbIil MaTpukc. [IpocTpaHCcTBEHHOE pacmojokKeHHE XPOMOCOM B MHTep(ha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomaTHHa — TUCTOHBL. J{uHamuxa sA0epHOl
00on0uKU 8 Mumose. foeprwviii mpancnopm.

Kierounpie  BkimroueHus.  CpaBHUTEIbHAs  XAPAKTEPUCTHKA  KIETOK  3YKapUOT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanun

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

Tabmuipl 1 cxembl: «CTpoeHHE SYKApUOTHUECKOW KIeTKn», «CTpoeHHe >XHUBOTHOU
KJIeTKN», «CTpOeHUE paCTUTENbHON KIETKW», «CTpOCHHE MUTOXOHIApUN», «SAapo», «CtpoeHue
MIPOKAPUOTHYECKOU KIIETKU.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl PacTUTEIbHBIX, >KMBOTHBIX
KIIETOK, MUKPOTIpenapaThl 0aKTepHaIbHBIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne CTpOECHUS KIETOK Pa3IMYHbIX OPTaHU3MOB.

IIpakTuuyeckas padora «l3yyeHne cBOMCTB KIETOUHOW MEMOPAHBD».

JlabopaTopHas padora «lccienoBanue mia3mMoiu3a U JETUIa3MOJIM3a B PAaCTUTEIbHBIX
KJIETKaX».

IpakTHyeckas padora «M3yueHue IBUKEHUS LIUTOIIA3Mbl B PACTUTENIbHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NMPeBpaLcHHEe JHEPTHH B KJIETKe

AccuMWISIIMA ¥ JUCCUMMIIALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIH W reTepoTpodHBIA. YyacTHe KuUcCIoOpojga B  OOMEHHBIX —Ipolieccax.



Ouepreruyeckoe obecreueHne KieTku: mpeBpamenne AT® B 0OMEHHBIX Mpoleccax.
@depMEeHTATUBHBIN XapaKTep peakUuuil KIETOYHOro meradonm3ma. DepMeHTHl, UX CTPOCHHE,
cBoiictBa M MexaHu3M jedcTBus. Kodepmentel. Otianuust (GpepMEHTOB OT HEOPTaHUYECKUX
KaTain3atopoB.  benku-akTuBaTopel W OCNKU-MHTHOUTOPBL.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIUil OT Pa3IUYHbIX (PaKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHMYECKHX BeHIECTB B KieTke. DorocuHTes. AHOKCUceHHblU U
oxcueennvlll  pomocunmes y oaxmepuil. Ceemocobuparowue nUSMeHmMbl U NUSMEHMbl
peaxkyuonno2o yenmpa. Ponb xjmoporuiacToB B mporuecce porocunre3a. CBeroBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TlpoayKTHBHOCTh (POTOCHHTE3A.
Bnustane pa3nudHbIX GakTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHm3MOB-XEMOCHHTETUKOB:  HHUTpH(pUIMpPYIOIINE
OakTepuu, kene300aKTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepuu. 3HAUEHUE XEMOCHHTE3A.

AnasrpobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHUsl U UX HCIOJIb30BaHUE
YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTUM W BO30YyIUTETH
0ose3Hel.

AspoOHBIE OpPraHU3MBI. JTambl HEPreTHYECKOro oOmeHa. [loAroTOBHTENBbHBIN HTaIl.
I'mukonu3 — 6ecKUCIOPOHOE PACHIEIUIEHNE TIIIOKO3bI.

buonoruueckoe okuciaeHue, UIU KIETOYHOE JAbIxaHue. Poib MUTOXOHIpUN B mpoleccax
ouonoruueckoro okucienus. Luknuueckue peakuuu. OxuciautenbHoe QochopunupoBaHue.
Onepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma npomonmnoi ATD-
cunmasel. IlpeumyiiectBa a’poOHOrO MmyTh OOMEHa BEIIECTB IMepe]  aHadPOOHBIM.
O PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JdeMoHcTpauuu

[Toptpetsr: k. [Tpuctau, K. A. Tumupszes, C. H. Bunorpanackuii, B. A. Durensrapar, 1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubr 1 cxembl: «DOTOCHHTE3», «IHEpPreTHUecKuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOH MUKPOCKOII, 000pyI0BaHUE Ui IPUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JladbopaTopHasi paGora «/3yuyeHHe KaTaIUTHYECKONW aKTHBHOCTH (epMEeHTOB (Ha
MpUMepe aMuUiIa3bl WIH KaTajaasbl)y.

JladbopaTtopHas paGora «M3yueHue (QEepMEHTATHBHOTO pACIICIUICHUS TIEPOKCH/IA
BOJIOPO/JIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB (POTOCHHTE3a U XEMOCHUHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB OPOIKEHUSI U IBIXAHUS.

Tema 7. HaciencrBennasi uHpopManusi U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUAX MATPUUHOIO
cuHTe3a. Peanmusamus HacnencTBeHHOW wuH(opmanuu. [eHeTMdeckwil KoJA, €ro CBOMCTBA.
Tpanckpunuus — matpuunslid cuute3 PHK. [IpuHUIUNBI TpaHCKpUNIMU: KOMIUIEMEHTApHOCTH,
AHTUIIAPAIUIEIBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue TpaHcnopTHbix PHK B OmocunTese Genka. YcnoBus
onocunresa 6enka. Koguposanue amuHokucnoT. Pob pubocom B GrocuHTe3e Oemka.

Cospemennvie npedcmagienus o cmpoeruu ceHos. OpraHuzaiusi TeHoMa y MPOKapHOT U
9yKapHoT. Perynsnusi akTUBHOCTH TI'eHOB y mpokapuoT. ['mmotesa omepona (P. JKako6, XK.
MaHno). MonexynapHvle mexaHuzmvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2enog. Perynsaius 0OMEHHBIX MpolieccoB B kiieTke. KiieTounslit romeocras.

Bupycsl — HeksieTouHble (OPMBI )KU3HU U OOJMraTHble napa3uThl. CTpoeHHe NPOCThIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, Oakrepuodaro. JKusmnenmwiti yukn JHK-codeparcauwjux
supycos, PHK-cooeporcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycubie 3aboineBanHusi uenoBeKka, KHBOTHbIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U METUIIMHCKUE TPOOIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6onvuux maccusog («bigdatay) cmpyxmypruix
ouonocuueckux oaunvix. Hamomexmonocuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
@yuxyuu d6enxos. Cnocobwvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. . UBaHOBCKUIA.

Tabmumer u cxembl: «buocuHTes Oenkan, «leHeTmueckuii Koa», «Bupych,
«bakrepuoparmy.

IIpakTnueckas padora «Co3aHue MOJEIIN BUPYCa».

Tema 8. ZKu3HeHHBIN UK KJIETKH

Knerounsrnii muki, ero mepuoasl u perymsiuus. WMutepdaza m muto3. OcoOeHHOCTH
MpoIieccoB, mpoTekatonux B uHTepdasze. [loaroroBka kinetku k aeneHuro. [IpecunTeTndeckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKMM M TOCTCUHTETUYECKUH (TPEMUTOTUYECKUIN) MEepUOJIbI
UHTEpPasHbl.

Marpuunsiii  cunte3  JIHK -  pemmumkanusa.  [lpuwHnuner  pervmkanun — JTHK:
KOMILJIEMEHTAPHOCTh,  TOJYKOHCEPBAaTUBHBIM  CHUHTE3, AaHTUIAPAJUIENBHOCTh. MexaHu3M
pemmukanun - JIHK.  Xpomocombl. Ctpoenue xpomocom. Temomepsl u  TenoMepasa.
XpOMOCOMHBIN HAOOp KJIETKHM — KapUOTHIL. J(MIIOMIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jlenenue kinetku — mMuto3. CTaguu MUTO3a U MPOUCXOJAIINE B HUX Mpolecchl. Tumbl
muTo3a. Kaproknnes u nutokunes. bruonoruueckoe 3HaueHne MUTO3a.

Perymsmuss mMutoTHueckoro uukia kietkd. [IporpamMmmupyemasi kiierouHas ruOenb —
anonTo3.

Knerounoe a1po, XxpoMoCOMBbI, (PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmsl nponughepayuu,
oughepenyuposxu, cmapernus u eubenu kiemox. «l{ugpposas xnemrkay — ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdemoHcTpauuu

Tabmuupl u cxeMbl: «KU3HEHHBIM MUK KIETKH», «MuTO3», «CTpOCHHE XPOMOCOMY,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOH MUKPOCKOIN, MHUKpOIpernaparbl: «MHTO3 B KIETKaX KOpenika
JIyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JladopaTopHas padora «HalOmroneHne MHUTO3a B KJIETKaxX KOHYMKA KOpEIIKa Jiyka (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. CTtpoenne u GyHKIME OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKIETOYHBIE,  KOJIOHHAJBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUIHEACITEIbHOCTU OJHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJTHOKIIETOUHBIE BOJIOPOCIIH, Ipyrue NpoTUCThl. KonoHuansHbie
OpraHU3MBblI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak exquHoe nesoe. 'omeocras.

Tkanu pactenuii. Tumbel pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHas, MOKPOBHA,
MPOBOJIAINIAs, OCHOBHAs, MexaHuuyeckasi. OCcoOEHHOCTH CTpOeHHs, PYHKIMUNA U PaCIOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKUBOTHBIX M  4eJoBeKa. THUNbl JKUBOTHBIX TKaHEW: SIUTEIHalIbHAs,
COCIMHUTENIbHASA, MbIlIeuHasi, HepBHAas. OCOOCHHOCTH CTpOeHHs, (DYHKIMI U pPacroIOKEHUS
TKaHEH B opraHax >KHBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble U reéHepaTUBHBIE OpraHbl pacTeHil. Opranbl U CUCTEMBI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKM OpraHoB U CUCTEM OPTaHOB.



Omopa Tena opranusmoB. Kapkac pacrenmit. CkeneTrbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbIi 1 BHyTpeHHUH ckeneT. CTpoeHHe U TUIIbI COSTUH CHUS
KOCTEH.

JIBi>keHue opraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OpraHU3MOB: amMEOOHIHOE,
KT'YTUKOBOE, pECHUYHOE. J[[BI)KeHHE MHOTOKJIETOYHBIX PACTeHHWI: TpPOMU3Mbl U HACTHUH.
JIBM>KEeHME MHOTOKJIETOYHBIX KUBOTHBIX U YeJIOBEeKa: MbllieuHas cucrema. Peduexc. Ckenernoie
MBIIIIIBI U UX paboTa.

[Muranue opranuszmoB. [loryomieHne BOJbI, YIIACKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusmu. l[lutanue >XKUBOTHBIX. BHYTPUIIOIOCTHOE W BHYTPUKIETOYHOE MHIIEBApECHHUE.
[lutanre MO3BOHOYHBIX XMBOTHBIX. OTAENbI MUIEBAPUTEIHLHOTO TpakTa. llumieBapuTenbHbIC
xkenesbl. [IumeBapurenbHas cucrema 4eoBeKa.

Jpixanue opranu3MoB. [[pixanue pactenuid. J{prxanue ;xuBoTHBIX. Juddy3us ra3oB yepes
MOBEPXHOCTh KiIEeTKU. KoxHoe npixanue. [[pixarenpHas moBepxHOCTh. JKabepHoe U JIETOYHOE
npIXaHue. J[pIxaHue TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTpPOCHHS JETKUX TMMO3BOHOYHBIX J>KUBOTHBIX. JlpIxaTenbHas cucTema uesroBeka. MeXaHu3m
BEHTIJISIIIUM JIETKUX Y TITUIl U MJIEKOTIUTAIOMKX. Perymsius apixanus. JpixaTenbHble 00bEMBI.

TpancnopT BemeCTB y OpPraHU3MOB. TpaHCHOpPTHBIE CUCTEMBbI pacTeHuil. TpaHcrnopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opradbl. KpoBeHocHas cucrema
MMO3BOHOYHBIX JKUBOTHBIX M uYenoBeka. Cepjile, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru
KpOBOOOpaIeH!s.  DBOJIONMOHHBIE  YCIOXHEHUS  CTPOCHUS  KPOBEHOCHOW  CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beimenenne y opranm3moB. Beinenenue y pacrteHuil. BelneneHue 'y KMBOTHBIX.
CokparurensHpie Bakyosiu. Opranbsl BbieneHus. DOuiabTpamms, CeKpenus W 00paTHOE
BCaChIBaHUE KaK MEXaHU3MBbI pabOThl OpraHoB BhieNeHUsA. CBA3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBIACIUTEIBHON cHUCTeMaMM. BplfielieHne y MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. lloukw.
Crpoenue u ¢pyHkimonupoanue Heppona. OOpazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl OakTepuili U
LKCTHI MPOCTEHUIINUX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrtBa macCUBHOM U
XUMHUYECKOM 3a1UTEl. OUTOHITUEL.

3amuTa y MHOTOKJIETOUYHBIX )KMBOTHBIX. I[OKpOBBI M MX MPOU3BOIHBIE. 3allUTa OpraHu3Ma
oT OosiesHed. MMmyHHas cucrema uesnoBeka. KIETOUHBIH M TyMOpaJdbHBIA HWMMYHUTET.
BpoxnéHuenii u  npuoOpeTEHHBIN  crienupUYECKUi  UMMYHHUTET. Teopus KIOHAJIBHO-
cenektuBHOro uMmmyHnureta (I1. Dpmaux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.

PazgpaxxumocTe M perymsiuus y OpraHu3moB. Pa3pakuMoCTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U perynsiuus y pacreHuidl. PocToBble BemiecTBa U UX
3HauYEHHUE.

HepBHas cucrema u peduiekTopHast perynsauus y >KMBOTHBIX. HepBHas cuctema u eé
OT/EJbl. DBOJIIONUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBbl y KUBOTHBIX. OTAeIbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedumiekc u pednexropnas nyra. bezycnoBHbie u
YCIOBHBIE PEQIIEKCHI.

['yMopanbHas peryndauuss U SHAOKPHHHAs CUCTEMa KUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI M HX TOpPMOHBI. JlelicTBuE TOpMOHOB. B3anMOCBs3p HEPBHOM U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTeMa.

JdeMoHcTpanuu

[Toptper: U. II. I1aBnos.

Tabmumer u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIH,
«bakrepun», «lIpocreiimue», «OpraHbl LIBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHU pacTeHui,
«KopueBbie cucrembr», «Ctpoenue credns», «CTpoeHHWEe ITHCTOBOM IIACTHHKNY, «TkaHu
XKUBOTHBIX», «Ckener uyenoBekay, «llumieBapurenvHas cucreMa», «KpoBeHOCHass cuUCTeMay,



«/pixaTenpHass cucrema», «HepBHas cucreman, «Koxka», «MpbllleyHas cucTeMay,
«BbrgenurensbHas cucremMa», « HIOKpUHHAs cucreMay», «CTpoeHne MbIunply, «MMMyHUTETY,
«KumeunononoctHsie», «Cxema NUTaHUs pacTeHUui», «KpoBeHOCHbIE cHCTEMBI NO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruspb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE J105KJIEBOrO
yepBs», «HepBHas cucrema ppiO», «HepBHass cucrema msrymkn», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cuctema nruny, «HepBHas cuctema MIIEKONMMTAIOIIKXY,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKPOIIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenapaTbl TKaHEeH, paKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUM HACEKOMBIX, UTJIOKOXKUX, KUBBIE
9K3EMILISIPbl KOMHATHBIX PACTEHU, repOapuu pacTeHUN pa3HbIX OTAENOB, BIa)KHbIE IIPENapaThl
KUBOTHBIX, CKEJIEThI N03BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue s JEMOHCTPAallMd TOYBEHHOIO U BO3AYIIHOTO MHUTaHUS PacCTEHHH,
paciiernyeHuss Kpaxmajia U OelIKoB TMoJ JeHCTBUEM (EpMEHTOB, O0OOpYAOBaHHUE JUIf
JIEMOHCTpPAIIMH OTBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeIbHbIX
JBUKEHHM, MOJIEH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladopaTopHas padora «/3ydueHue TkaHeH pacTeHHIN.

JlabopaTopHas padora «/3ydyeHre TKaHEeH KUBOTHBIX».

JladopaTopHas pa6ora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPTAaHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U TI0JI0BOE. Buibl
0€ecIoI0ro pa3MHOXKEHUS: IOYKOBaHUE, CTIOPYIIALMS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TonoBoe pasmuoxenue. I[lomoBeie kneTkn, wim ramersl. Meio3. Cragun Mmeno3sa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorudyeckuii ¢MbICI MeH03a U TIOJIOBOTO
npouecca. Meito3 u ero MecTo B )KU3HEHHOM IIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pazButue. ['ameroreHe3 y KMBOTHBIX. [lojioBbIe — Kene3bl.
OO0pazoBaHue W pa3BUTHE MOJIOBHIX KiIeTOoK. CrepmaroreHe3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

OmnonoTBOpeHre M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrocoObl OIIOIOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enagnvlx npooaem smopuonocuu. Konyenyus mopgozeros
u mooenu mopgoeerneza. Ctaauu 3MOpHUOTEHE3a KUBOTHBIX (Ha IMpUMeEpe JATYIIKH ). IpobiieHue.
Tunsl gpoGnenus. [emepmunuposanuoe u nedepmunuposantnoe opodnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH NPOOJECHUS MIICKOTUTAIONINX. 3apOABIIIEBbIE JTUCTKUA (TacTPYIISIus).
3akiaJKka OpraHoB M TKAaHEM U3 3apOJAbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHUE yacTel
pasBHBaroOIIerocss 3apojeimia (3MOpHOHANIbHAs UWHAYKLMSA). 3aKiajka IUlaHa CTPOCHUs
KUBOTHOTO KakK pe3yJbTaT HUEpPapXUUYeCKUX B3aUMOJCUCTBUI TreHOB. BiusHue Ha
SMOpPUOHAIIEHOE PAa3BUTHE PANUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEeIbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHaneHbIl mepuon. Ilpsmoe u Hempsmoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECO3BOHOYHBIX M TMO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOTO M HEMPSMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta XUBOTHBIX. DakTOpbl pEryaslMU pPoOCTa KUBOTHBIX U 4enoBeka. Craguu
MOCTAMOPHOHAILHOTO Pa3BUTHS y KUBOTHBIX M uesloBeka. IlepHoibl OHTOreHes3a YeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE MPOLIECCHI.

PasmHoxenne u pasButue pacteHuil. ['ameropur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3oBaHue crop B Iporecce Meio3a. ['ametoreHes y pacTeHH.
OmnonoTBOpEHHE M pa3BUTUE PACTUTENIBHBIX OPraHW3MOB. J[BOWHOE OIUIOJNOTBOPEHHUE Y
I[BETKOBBIX pacTeHHi. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYIISIUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanuu

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



Tabmuuer u cxembl: «BereratuBHOe pa3MHOXKeHHE», « THUIBI 6ECMOIOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHAAb», «Pa3MHOXKEHHE 3BIVIEHB», «Pa3MHOXEHHE THUIPBI»,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHe SULEKIETKH U CIEPMATO30UIAY,
«OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u Hempsimoe pazBuTHue», «Pa3zBuTHe Maiickoro
Kykay», «Pa3sBurue capanum», «Pa3Butue nArymkm», «/[BolHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CeMSH OJHOJOJBHBIX M JIBYAOJbHBIX pacTeHUil», «KU3HEHHBIH LIUKI
MOpPCKON  KamycTbl», <OKW3HEHHBIM LHUKI MXa», <OKW3HEHHBIM [UKI [anopOTHUKAY,
«OKM3HEHHBI LIUKIT COCHBD».

O6opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOIIpenaparhbl SHlIeKJIETOK U CIIEpMaTo301/10B,
Mozenb «L{UKT pa3BUTHS JATYILIKW.

JladopaTtopnas paGora «V3yueHue CTpPOCHHMS TOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpernaparaxy.

IIpakTHyeckass padora «BbIABICHME NPHU3HAKOB CXOJCTBA 3apOJBIIIEN IMO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHUS BBICIITUX PACTEHUN.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Wctopus cTaHoBiIeHUS W pPa3BUTHUS T'€HETUKH Kak Hayku. Pabotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponb oredecTBeHHbIX Y4€HBIX B pa3BuTuu reHetukud. Pabdorer H. K.
Komemosa, H. U. Basunosa, A. H. benosepckoro, I'. /I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKHE MOHATHS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, AJIETbHbBIE
TeHBbI, AJbTCPHATUBHBIE NPHU3HAKH, JOMUHAHTHBIH W PEIECCUBHBIN TPHU3HAK, TOMO3WTOTA,
TeTEePO3UTroTa, YUCTasl JIMHHS, THOPUIbI, TeHOTUN, (geHoturn. OCHOBHBIE METOAbl TECHETHUKHU:
TUOPUIONIOTHYECKUH, ITUTOJIOTHUECKH I, MOJIEKYJISIPHO-T€HETUYECKUMN.

JdemoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Kossuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. TumodeeB-PecoBckuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia kak 00bEKT TCHETUISCKUX UCCICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaens — 3aKOH €AMHOOOpas3us
rubpuioB nepBoro mnokosjeHus. IlpaBuno nomuHupoBaHus. Bropoil 3akon Menzaens — 3akoH
paciueryieHus mpu3HakoB. [{uTonornuyeckrie 0CHOBBI MOHOTHOPUIHOTO CKpeliruBaHus. ['umnoresa
YUCTOTHI TaMET.

Ananusupyroiee  ckpemuBaHue.  [IpoMexXyTO4HBI ~ XapakTep  HacleJIOBaHMUS.
Paciiennienne npru3HaKoB MPU HETIOJTHOM JTOMUHUPOBAHUH.
Jurubpunnoe ckpemuBanue. Tpetuit 3akoH Menaens — 3aKOH HE3aBUCHMOTO

Hacje0BaHuUs IPU3HAKOB. [luToornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOe HaclieqoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe HacaeI0BaHUE
TeHOB, HAPYILIEHUE CIETICHUs MEX1y reHaMu. XpOMOCOMHas TeOpUs HACIECTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHU3M OMpeAeTeHHs Moyia. AyTOCOMBI M TOJIOBBIE
XpoMOcOMBl. ['OMOramMeTHbIi M rereporaMeTHblil moj. ['eHeTudeckass CTPYKTypa MOJOBBIX
xpoMocoM. HacnenoBanue mpu3HaKoB, CLIETNIEHHBIX C MTOJIOM.

l'enotTun kak nenoctHas cucreMa. [lnefioTponusi — MHOKECTBEHHOE JEWCTBUE TEHA.
MHoXecTBeHHbIN ajuienu3M. B3auMopeiicTBue HealleNbHBIX T€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [Tomumepus.

['eHeTnyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTUYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuA. ['eHeTmueckue
MEXaHU3Mbl CHMOUOTEHEe3a, MEXaHU3Mbl B3aHMMOJCHCTBHS «XO3SMH — TApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKrne acieKThl KOHTPOJIS U U3MEHEHUs HACJIeICTBEHHOW nH(OpMaIuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.



JdeMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopran.

Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menzaens», « Tperuii 3akon Mennens»,
«AHanuzupyrollee ckpenuBanue», «HenonHoe nomuHupoBanue», «CLENIeHHOE HAcleI0BaHUE
MPU3HAKOB y Ipo30oduibl», «'eHeTnka mosay, «Kapuorum denoekay, «KapruoTum Apo30QuIIb,
«Kapuotun ntuue», « MHOKECTBEHHbBIN alJIENU3M», «B3anMOAeCTBHE TEHOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI U pACIIEIJICHUS] MPU3HAKOB, MOJENb JJs JEMOHCTpallMM 3aKOHAa HE3aBHUCHMOTO
HacCJIeJOBaHUS MIPU3HAKOB, MOJIENb Ul IEMOHCTPALlMU CLEIUIEHHOTO HACJIeI0BaHUs [IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
TPO30(UITBI.

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHoruna. M3MeHuMBOCTH
npu3HakoB. KauecTBeHHBIE U KOJWYECTBEHHbIE TPHU3HAKU. BUIBI  HU3MEHYHUBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MoaundukanroHHass U3MEHYUBOCTh. Poib cpeapl B GopMHpOBaHUM MOIU(DHKAITHMOHHOMN
n3MeHunBocT. Hopma peakuuu npusHaka. BapuaunoHHBIH psin M BapuannoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTunuueckas wW3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKONW W3MEHUYMBOCTH. Bubl
T€HOTHUITUYECKON M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KomOunaTtuBHAasT M3MEHUYMBOCTh. MeH03 M TOJIOBOM MPOIECC — OCHOBa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOTI0 pazHoo0pas3us
B MpeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYLUPOBAHHBIE MYyTalUWU. SnepHble W LUTOIIA3MATHYECKUE MYTAIHH.
ComaTnueckue W MoJoBble MyTalMu. [I[puyvMHBI BO3ZHMKHOBEHUSA MyTaluil. MyTareHel U HX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAILMOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnencTtBeHHoW wu3meHumBoctd (H.M. BaBunoB). BHesjgepHas HW3MEHYMBOCTh H
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopos 6 HAcC1e008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuier 1 cxembl: «Buabpl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTB»,  «Melho3»,  «OmiogorBopenue»,  «l'eHermyeckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBbIe U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHH, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHYHBOCTH.

JlabopaTtopnass pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHYnBOCTH. [locTpoeHne BapHallMOHHOTO psijia U BApUALMOHHOW KPUBOW».

IIpakTnuyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoBeka. MexayHapoaHash OporpaMma HCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTo1pl U3yueHUsI TEHETUKU YENIOBEeKa: MeHealOTUYECKUH, ONM3HEIOBbIM, TUTOreHETUUECKUH,
MOMYJALMOHHO-CTATUCTUYECKUN, MOJIEKYIsIpHO-TeHeThuueckuii. COBpEeMEHHOE OIpeAesICHHE
TE€HOTHIA: TOJJHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4Hclie ¢ nomoibto [11P-
aHanuza. HacnenctBenusie 3a0051eBaHus yeoBeKa. | eHHbIE U XpOMOCOMHBIE OOJIE3HU YeIOBEKa.
bone3nn ¢ HacneACTBEHHOM MpPeApaclosoKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TE€HETHUKHU B



NPEJOTBPAILCHNH M JICYEHUH TEHETHUYECKHX 3a00JIeBaHMN YeloBeKa. MeIHMKO-TeHETHYECKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «T€HETHUUECKOTO Ipy3a». DTUUECKHUE ACIIEKThI
MCCIIeIOBAaHUI B 00JIACTH pEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOphl MOBBIICHHON YYBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XMMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. l'eHeTnueckas IpeapacrosioKeHHOCThb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmumer u cxembl: «Kapuotum denoBeka», «MeToapl M3YYCHUS TCHETUKU YEIOBEKay,
«['enernueckue 3a00J1€BaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTtaBieHrEe U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U cenekuus. 3apoXkaeHue CceleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHuss 1 MHOrooOpa3usi KyJlbTYpHBIX pacTeHui. Posb cenexkuuu
B CO3JaHUM COPTOB pacTeHW U mopoxd KuUBOTHBIX. CopT, mopoja, IMITaMM. 3aKOH
TOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHue mis
CEJIEKIIMOHHOM paboTHI.

Metoibl cenekiMoHHOM paboThl. MIcKyccTBEHHBIN 0TOOP: MAacCOBBIN U MH/IMBUTyaIbHBbII.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpous3BoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MMOMOIIBIO OLEHKU ()EHOTHIIa TOTOMCTBA U OTOOP IO FEHOTHUITY C TOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuannoHHBIN U
XMMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMd y KYyJbTYpHBIX (OpPM OpraHu3MOB.
Hcnonb3oBaHWe T'€HOMHOTO peNaKTUpPOBaHWs M MeToJoB pekoMOuHaHTHbIX JHK mns
MOJTY4YEHUS UCXOTHOTO MaTepuaia s CEJeKIUN.

[Tonydyenne monumuionnoB. BuyTrpuBmmoBas rubpummsarus. biu3kopoicTBEHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe cKpeluBanue, win ayropuauur. ['ereposuc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruUOpUAM3AIUS.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHSI CeNEeKIMH pacTeHUd u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YEJIAX VIVUUICHUS CYWeCmBYIOWUX U CO30aHUSA HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHULL, Nepedosblx udel u
NnepcneKmuBHbIX MexHOI02Ul.

JdeMoHcTpanun

[Toptpetsr: H. Y. BaBunos, U. B. Muuypum, I'. 1. Kapneuenko, I1. II. JIykpsinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyJabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PsIJIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «MeETOIbl CeleKUun»,
«Otnanénnas rudbpuanzanusy, «MyrareHesy.

JlabopaTopHas pabora «/3ydyeHne cCOpTOB KyJbTYPHBIX PACTEHUU U MOPOJ TOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3ydueHne METOJIOB CENEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHni».

Ikekypeusi «OCHOBHBIE METOJBI M JIOCTHIKEHUS CENeKIIMM PACTeHHWH M KUBOTHBIX (Ha
CENIEKI[MOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA YY4acTOK, B TEIUIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo10rusi H CHHTeTHYeCKasi 0M0JIOTHSA

OOBeKThI, HCIOJIb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHBbIE M TKaHEBBIE KYIbTYPHI,
MUKPOOPTraHHU3MBI, WX XapakTepucTuka. TpaauninoHHas OHOTEXHOJIOTHs: XjebornedyeHue,



MOJIy4eHUE KUCIIOMOJIOYHBIX MPOAYKTOB, BUHOJEIe. MukpooOuonoruueckuii cunte3. OObEKThI
MUKPOOHOIOTUYECKUX TeXHOJIOTUl. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue  TEXHOJOTMH M MHCTPYMEHTOB  II€JICHAIPABJIEHHOTO  W3MEHEHUs U
KOHCTPYMPOBaHHUSI TEHOMOB C LIE€JIbIO MOJIY4YEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYAIOUIUeCs B IPUPOJie OMOCUHTETUYECKHE MTYTH.

Kiterounas umxeHepus. MeTonpl KylbTypbl KIETOK M TKaHEH PaCTEHUM WM KUBOTHBIX.
Kpunobanku. Comarndeckas THOpuaM3anuss W COMaTHUYeCKHid sMmOpuorenes. lcmonbp3zoBanue
TaliOuJI0B B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHbIX awmumen. Hcnonv3oeanue
MOHOKIIOHANBHBIX U NOTUKTOHATLHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHceTpyKiust SIMIIEKJIETOK W KJIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIaHTALUMU sJep
KIETOK. Texnonocuu 0300poenenus, KyIbMuGUPOSAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KVIbMYD.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CUHTE3 T'eéHa U KOHCTPYMpPOBaHHUE
pexombunanteix JHK. Cosoanue mpanceennvix opeanuzmos. JIocTuXeHUs U NEPCHEKTUBBI
XpOMOCOMHOM W TE€HHOM HWH)XXEHEpUHU. OKOJOTHYECKHME W JTUYECKHUE MpoOJeMbl T'€HHOU
HMHXEHEpPUHU.

Menununckue 6notexnosnoruu. [loctreHomuas udposas meaunuHa. [IP-auarnoctuka.
MeTa0010MHBIH aHaNKM3, FTEHOLIEHTPUYECKUN aHaIN3 IPOTEOMa YeJIOBEKa /ISl OLIEHKH COCTOSHUS
ero 370poBbs. Vcmonb3oBaHWe CTBOJIOBBIX KJIETOK. TapretHass Tepanusi paka. 3D-
OMouHXeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTUH TpEXMEpHOTro OWONPUHTUHIA U
ckaddonauHra s penieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBI.

Co3nanrie BEKTOPHBIX BAaKIMH C IEJIbI0 oOecreueHrss KOMOWHUPOBAHHOW 3allUTHI OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKImoHupoBanus PHK-
coJIepKalliuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuer u cxembl:  «Vcmonp30BaHME  MHMKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KitleTrouHas nHxeHepus», «l 'eHHass HHXXEHEPUSI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOT U,

IIpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

IKeKypeust «buoTexHoorus — BaKHeias mpou3BOIMTENIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOCTBO)».

11 KJIACC

Tema 1.3apoxaenne u pa3BuTHE IBOJIOIUOHHBIX PEACTABJIEHUA B OMOJIOTHH

OpomononHas Teopus Y. [lapBuna. [Ipennocbuiky BOSHUKHOBEHUS JapBUHU3Ma. JKU3Hb
U Hay4Has JearesnbHocTh Y. JlapBuHa.

JIBukymue cuibl 3BodOIMU BugoB mo Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPa3MHOXEHHSI OPraHW3MOB, HACJIEJICTBEHHAs HM3MEHYHBOCTh, OOphOa 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN 1 HCKYCCTBEHHBINH OTOOD).

Odopmnenue cuaretndeckoi Teopun 3Bomtouuu (CTI). HelitpanbHas Teopus SBOIOLNY.
CoBpemeHHast HBOIOIMOHHAS OHoJIOTHA. 3HAYEHHE HBOJIOIMOHHOW TEOpUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KAPTUHBI MUpA.

JdeMoHcTpanuu

IToptpersr: Apucrorens, K. JIlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, U.
HapsuH, C. C. YerBepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuier u cxembl: «Cucrema xuBoi mpupoasl (mo K. Jlunnero)», «JlecTHHIIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm QGOpMUPOBAHUS TPHUCIOCOONCHUN Yy pacTeHUN u
*KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyta myremectBust U. Jlapsuna», «Haxoaku Y.
HapBuna», «®DopMbl O0prObI 3a cymiecTBoBaHue», «llopoabl romybeii», «MHoroobpasue



KYJIBTYPHBIX (hOpM KarmycTsl», «Ilopoabl TOMaIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHMS JABMKYLLIUX CHUJI 3BOJIIOLMM», «OCHOBHBIE
IIOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[lonymsiuust kak B3JeMeHTapHas eAuHHULA 3BoMoLMHU. COBpEMEHHBIE METOJbl OLEHKU
TeHETUYECKOTO Pa3HO0Opas3us U CTPYKTYPHI MOMyNIAnuid. Mi3MeHenne reHo(oH1a momysinuy Kak
AJIEMEHTAapPHOE SBOJIIOIIMOHHOE SIBJIEHHE. 3aKOH reHeTuueckoro pasHoBecust JIx. Xapau, B.
BaiinGepra.

OneMeHTapHble (DAKTOPBI (IBMDKYIIHME CHJIBI) 3BOJIONMHA. MyTanmMOHHBIA mpoIecc.
KomOunatiBHas u3MeHUnMBOCTh. Jlpeii TeHOB — ciiydailHble HEHANpPaBICHHBIE W3MEHEHHS
4acToT ayiened B momymsinusix. Oddext ocHoBarens. Ipgexm OymvLIouH020 20PabIUKA.
CHuoicenue 2enemuyecko20 pasHooOpasus: npudunsl u cieocmeus. llpossenenue s¢pexma
opetigha 2enos 6 Oonvwuux u manvix nonyaayuax. Murpamuu. M3o0msmms  TOMyIIsIuii:
reorpaduueckas (IpocTpaHCTBEHHAas1), Onosiornyeckast (penpoayKTUBHAs).

EctectBennslii oTOOp — HampaBisiouuil ¢axtop sBojtoLUd. DOPMBI €CTECTBEHHOIO
otOopa: JBWXKYIIMM, CTaOMIM3UPYIOMIMMA, pa3peiBaomiuid (qu3pynTuBHbIN). I[lomoBoit oT6Op.
Bo3HUKHOBEHNE U ABOJIIOLUS COLIMATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKPO3BOJIOLUMU. Bo3HHKHOBEHUE
npucnocobaeHnit y opranuzmMoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y OpraHu3moB: Mopdosoruueckue, (U3HOIOrHyecKue, OWOXMMHUYECKUE, TOBEICHUYECKUE.
OTHOCHUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u crpykrypa. BumoobOpazoBaHue Kak pe3ynbTaT MHKPOIBOJIOIMH.
M3onsimmst — wmrodeBoit  (aktop BHmooOpaszoBanus. Ilytm u cmocoObl BHI000pa3oBaHMS:
ajutonatpudeckoe  (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJOTHYECKOE), «MTHOBEHHOC)»
(momumuionan3anus, rudbpuansans). JJIMTeTbHOCTh 3BOTIOIMOHHBIX IPOIECCOB.

Mexanusmbl popMUpOBaHUS OMOJOTHYECKOTO pa3HOOOpa3usl.

Ponp oBomtonmoHHON Ouonoruu B pa3paboTKe HAy4YHBIX METOJOB COXpaHEHUs
6uopazHooOpaszus. MUKPOIBOMIONUS U KOAIBOJIONUS Mapa3UTOB M HUX X035i€B. MexaHU3Mbl
(dhopMupOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

[Toptpetsr: C. C. YerBepukon, J. Maiip.

Tabmuist u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lomynsOHHAs CTPYKTYypa BUAAY,
«Cxema mposiBiIeHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIIHE CHIIBI  DBOJIFOIINY,
«OKOJIOTHUYECKasi HM30JIALMS TMOMYJALUA ceBaHCKOM Qopenny», «l'eorpaduueckas H30IALUSL
JUCTBEHHUIIBI CUOMPCKOMN M JTUCTBEHHUIIBI Aaypckoit», «[lomynsiroHHbIe BOJHBI YHUCIECHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBUS eCTECTBEHHOro oTOopa», «®PDopmbel OOpnObI 3a
CYIIIECTBOBaHHE, «HayCcTpUanbHBIHI MEJTaHU3M, «OKuBblie HCKOIIaeMbIey,
«[lokpoBuTENbCTBEHHAs OKpacka XKHUBOTHBIX», «lIpemymnpexnaromas oOKpacka MKHUBOTHBIXY,
«Dusnonoruueckue agantanumny, «I[IpucrnocobIeHHOCTh OPraHUu3MOB U €€ OTHOCUTEILHOCTDY,
«Kputepun Buma», «Bunsl-nBoitnukn», «CTpykTypa Buma B mpupoae», «CrocoObl
BUJI000pa3oBanus», «l'eorpaduueckoe BumooOpasoBaHue TPEX  BHUJOB  JIAHJBIIICHY,
«IKOJIOTHUECKOE BHJI000pa3oBaHKWe BMJOB CHHHUID, «[lomumiouasl pactenuit», «KamycTHo-
peleuHbli THOpHI.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKLIMM HACEKOMBIX, Uydesla NTHIl U 3BEeper ¢
IpUMEpaMU pa3IMYHBIX MPUCIOCOOJIEHUH, dydena NTUI] U 3Bepeil pa3HbIX BHUJOB, repdapuu
pacTeHuil OIM3KUX BUA0B, 00pa30BaBIIMXCS PA3TUUHBIMU CIIOCOOAMHU.

JlaGopatopHas padora «BblsiBiIeHHEe H3MEHUYMBOCTH y 0COOEH OJTHOTO BUAY.

JlaGopatopnass pabora «IIpucrnocoOiieHuss OpraHu3MOB M HUX OTHOCHTEJIbHAs
11e71eco00pa3HOCThY.

JlaGopaTopHasi padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1onusi M €€ pe3yJibTaThl



Merto1pl u3ydeHus: MakposBoolMy. [laneonTonornueckre METoAbl U3y4EHUs IBOJIIOLIUH.
[lepexoanbie GopMbl U GUITOTEHETHUECKHUE PSI/IbI OPIaHU3MOB.

buoreorpaduueckne meronsl uzydeHust sBomouud. CpaBHeHue ¢Guopsl M (QayHbI
MaTEepUKOB 1 OCTpOoBOB. bruoreorpaduyeckue obnactu 3emin. BUIbl-sHAEMUKN U PEIUKTHI.

OMOPHOJIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHIECKUE METOJbI M3YUYEHHUS SBOJIOLHUU.
I'enernueckue MeXaHU3Mbl HBOJIIOLIMM OHTOT€HE3a U MOSIBICHMS SBOJIIOIMOHHBIX HOBILECTB.
['omosiornuHele U aHajIOrMYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MoJeKyIsipHO--
FeHETUYECKUuEe, OMOXMMHUYECKHE U  MaTeMaTU4YEeCKHME METOAbl  HM3YyYEHHUS  3BOJIIOLUU.
I'omonoruunsie reHsl. COBpeMEHHBIE METO b IOCTPOCHHS (PMIIOTEHETHYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYyTallMM U 3BOJIIOLSI TEHOMOB.

O6mwme 3akoHOMEpHOCTH (mpaBwia) HdBoJtouMH. [lpunyun  cmenvl  yHKyUi.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIMH.

JdeMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkens.

Tabmuupl U cxembl: «OUIOTEHETUYECKUN P JIOMIAANY», KAPXEONTEPUKC», «3BEpO3yObIe
suepb», «Crerouedans», «Punnogurs», «CemeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emuny», «Jlpeiid koHTUHEHTOB», «PenukThl», «HaudanbHble cTaauu SMOPHOHAILHOTO
pa3BUTHS  TO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTMUHBIE W  aHAJOTUYHBIE  OPraHbI»,
«PyaumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpbHI YeloBeKa M IIMMMaH3e», «lJIaBHbIE
HaIpaBJIEHUs BOJIIOLUNY, «OOLIME 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJUIEKIUH, repOapuH, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJSDKH TOMOJIOTHYHBIX, AHAJIOTHYHBIX, PYJUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

Haydnple THUMOTE3BI TPOUCXOXKIEHUS KU3HM Ha 3emuie. AOHWOTreHe3 W TaHCIEPMUs.
JloHayyHble TPEICTABJICHUSA O 3apOXKACHUU XU3HU (KpealroHu3M). ['Mmore3a moOCTOSIHHOTO
CaMO3apoKICHUS KU3HU U €€ onpoBepkeHue onbitamu . Peau, JI. Cnamnanuanw, JI. [Tacrepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHOBHBIE dTanbl HEOpraHU4Yeckoi Botonuu. [Inanerapras (reoslorudeckas) dBOTIOIHS.
XuMmuyeckasi 3BOJIONMS. AOUOTEHHBIA CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mumimnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHoMmepoB. KoarepBaTHas
runiote3a A. M. Omapuna, rumote3a mnepBuyHoro OynboHa JIk. XoiaeiHa, TeHeTHYecKas
runoteza I'. Mémrepa. Pubosumbr (T. Yek) um rumoreza «vupa PHK» V. T'mnbepra.
dopmupoBaHue MeMOpaH ¥ BO3SHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emmn u wmeroabpl e€ wusydeHus. Vckomaemble OpraHHMYeCKHe OCTaTKH.
l'eoxpononmoruss u e€ Meronpl. OTHOcUTENbHAaE W a0CONMIOTHAS  T€OXPOHOJIOTHS.
['eoxpoHonoruyeckast mKana: 30Hbl, SPbI, IEPUOJIBI, FTTOXH.

Havanpubie sTansl oprannyeckoil sBomonuu. [losiBiaeHre U 9BOMIONUS MEPBBIX KIETOK.
Opomoius Metabonusma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOIIEHKM KakK aHajor mnepBbix Ha 3emiie coobmectB. Ctpomaronuthl. [IpokapuoTsl u
9yKapuOTHI.

[IpoucxoxaeHune sykapuoT (cuMOMOTeHe3). DBONIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHoOBHBIE 3Talbl HBOJIIONMH BBICIIUX pacTeHud. OCHOBHBIE apoMOpP(O3bl pPACTEHHIA.
Beixon pacrenuii Ha cymy. llosiBneHue CHnopoBbIX pAacTeHMil M 3aBOEBAHHWE HUMHU CYIIU.
Cemennsle pacteHus. [IporcxoxkaeHne IBETKOBBIX PACTEHUIA.

OcHOBHBIE 3Tallbl SBOJIONUH JXUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBPEMEHHBIX TUIOB. [lepBhie XOpHoBBIE
XKUBOTHBIE. JKU3HB B BOJIe. DBOIIOIMS MO3BOHOUHBIX. [Iponcxoxaenrne ampuOnii U penTHiInii.



[TpoucxoxaeHre MieKONMUTAMUX W mTull. [IpuHnun kimogeBoro apomopdosa. OcBoeHue
0€CIT03BOHOYHBIMH U MTO3BOHOYHBIMHU YKUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3eMIie 10 3paM U Mepuoam: apxei, MpoTepo3oi, majaeo30i, Me3030H,
KaifHo30M. OOmas XapakTepuCTHKa KIMMaTra W TeoJOrmyeckux mnpoueccoB. llosBienue u
paciBeT XapaKTEPHBIX OPraHU3MOB. YTJI€00pa3oBaHWE: €ro YCJIOBHS M BIUSHUE Ha Ta30BBIN
cocraB atMochepsl.

MaccoBbie BBIMHpPAHUSI — JKOJOTUUYECKHE KPU3HUCHI Tponuioro. IlpuunHbl U criencTBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIM 3KOJOIMYECKUi Kpu3HC, ero ocodeHHoctu. IIpobiema
COXpaHeHus1 6Mopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHasl cucTeMa OpraHu4Yeckoro Mupa. [IpuHIUNBI KIacCH(PHUKAIIIN OPraHU3MOB.
OcHOBHBIE CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpersr: ®@. Penu, JI. Cnanmnanuanu, JI. Tactep, U. Y. Meunukos, A. N. Omapun, JIx.
Xonneitn, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Peany, «Cxema omnbita JI. [lacTtepa mo uzydenuro
camo3apoxkieHust xu3Hm», «Cxema omnbita C. Musepa, I'. FOpu», «Otansl Heopranuueckoit
sBosonKn», «['eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOIIOLUNY,
«Cxema o0O0pa3oBaHHUSI JyKapuoT MyTéM cuUMOuoreHeza», «CucremMa >KUBOW MPHUPOIBD,
«Ctpoenne  Bupyca», «Apomopdo3sl  pacTeHui», «PurHOPUTH», «OTHOKIETOYHBIC
BOJIOpOCINY, «MHOTrOKIETOYHbIE BoAOpocany, «Mxuy», «llanopotHukn», «l oI0ceMeHHBIE
pactenus», «OpraHbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHSA JKHBOTHOTO MHUpPay,
«Apomop¢o3bl KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueie», «llnockue uepsuy,
«YneHucroHorue, «PEIOEIY, «3eMHOBOIHEICY, «[IpecmbIikaronuecs», «lItunpn,
«Mnekonuraromue», «Pa3BuTue KuU3HM B apxelckoll spe», «Pa3BuTue KU3HU B
MPOTEPO30MCKON 7pe», «Pa3BuTue JKU3HM B TMANEO30MCKONM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKOM 3pe», «Pa3BUTHE JKM3HM B KaWHO30MCKOW »Hpe», «CoBpeMeHHas CcucTeMa
OpPraHUYECKOTO MHUPaY.

O6opynoBanue: repOapuyd pacTEHUN pa3IUYHBIX OTIENOB, KOJIJICKIMU HACEKOMBIX,
BJIQ)KHBIE Tpenaparbl XKUBOTHBIX, PAaKOBUHBI MOJUIIOCKOB, KOJUICKIIMH HIJIOKOXKHUX, CKEJIETHI
MMO3BOHOYHBIX J>KMBOTHBIX, Uyudeda MTHUIl U 3BEpei, KOJUIEKIIMM OKAMEHEJOCTEeH, MOJIE3HBIX
HCKOIAEMBIX, MYJISKU OPraHMYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JjgadoparopHasi padora «MojaenupoBanue onbiToB Muepa—tOpu 1o
M3Y4YEeHHIO a0MOTEHHOTO0 CUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOM aTMocdepey.

JlaGoparopHass pabora «/3ydyeHue U ONHMCAaHUE HCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTnueckass padora «/3yueHue o0coOEHHOCTEW CTPOCHHSI PACTEHUU pPa3HBIX
OTJICTIOBY.

IIpakTnyeckas padora «/3ydenne ocOOEHHOCTE CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nensl u 3agaun aHTPONOIOTUU. MeTO1bI aHTPOIIOJIOTUH.

CraHoBJeHHE TPEACTABICHUN O MPOUCXOXKICHUM YelIOBeKa. Pelnuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHUHU.

CxonctBOo  uenoBeka ¢ KUBOTHbIMH. (CuHcTeMaTrWyeckoe TMOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa CXOJCTBA UENOBEKa C KMUBOTHBIMH: CpPaBHHUTEIBHO-MOP(OIOTHUECKHE,
AMOpHOJIOTUYECKUE, (DU3HOTIOr0-OMOXHUMHUYECKHUe, TMoBeAeHYecKkne. OTinuus uenoBeka OT
AKUBOTHBIX. [IpsIMOX0K/IeHHE M KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. PazBUTHE TOJOBHOTrO
MO3ra ¥ BTOPOW CUTHAIbHOU CHCTEMBI.

HBuwxymue  cuiabl  (QakTophl)  aHTpOTOreHe3a:  OWOJOTHYECKHE,  COIMANIBHBIC.
CooTHolIeHne OMOJOTMYECKUX M COITUAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.

OcHoBHBIE CTaJUU aHTpOIOTeHe3a. PaHHUe YenmoBexkooOpa3Hbie 00e3bsHBI (TPOKOHCYIIHI)
Y paHHUE TOHTUBI — OOIIKE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JII0JIeH. ABCTPATONMUTEKH —



JBYHOTHE INPEAKU JItoner. UenoBek ymelnbld, IEpBblE M3TOTOBJICHMs Opyaud Tpyna. Yemosek
MPSMOXOJIAIINN W TIEPBBIA BBIXOJ JItoNel 3a mpenensl Adpuku. YenoBek reinenboeprekuii —
o0mmuMii IpeoK HeaHIePTAIbCKOTO YeIOBEKa M YeJIOBeKa pa3yMHOTro. YenoBeK HeaHAepTalbCKUi
KAaK BHJ JIIOJEH XOJOJHOIO KJIMMara. YelloBEeK pa3yMHBI COBPEMEHHOIO THIIA, JIEHHCOBCKUU
YeJI0BEeK, 0CBOCHHE KOHTHUHEHTOB 32 npeaenamMu Adpuku. [laneoreneTuka u najaeoreHOMUKA.

DOBOJIIOLMS COBPEMEHHOI'O 4ejoBeKa. EcTecTBeHHbINI OTOOp B MOMYJSALUSAX 4YeJIOBEKa.
MyranroHHBIH nponiecc U noauMopdusM. TlonmynsimroHHbIE BOJHBL, APEi( reHOB, MUTpALHS U
«3(hdeKT OCHOBATENS» B MOMYISALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bosbuine pacel: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHAs (PKBaTOpHaJIbHAs), MOHIOJIOMIHAS (a3uaTcKo-aMepukaHckas). Bpems u
IyTU paccelieHusi 4YeloBeka 1o 1aHere. EnuHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOmeHHOCTh  4YeloBeKa K  pa3HbIM  YCIOBUSM
OKpyXxarlel cpenbl. Bnusinue reorpadguueckoil cpensl U apeiida reHoB Ha MOp(osorHio U
(U3HOJIOTHIO YETIOBEKa.

MexauciurinHapable METoAbl B (U3MuUecKo (OMOJIOTMYECKOM) aHTPOIOJIOTHH.
OBOJIIOLMOHHAS ~ AaHTPOIOJIOTHS U TAaJCOAHTPOIOJIOTHUSI  YEJIOBEYECKUX  MOMYJISAIHil.
buocounaneHple  uccieqoBaHMsS — HpPUPOJAbI  YenloBeka.  VccnmepoBaHue — KO3BOJIIOLUU
OMOJIOTMYECKOT0 U COLUATBHOIO B YEJIOBEKE.

JdeMoHcTpauuu

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

Tabmumpr u  cxembl: «MeToasl  aHTPOMOJIOTUM», «[OJOBHOW MO3T YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBI», «CKeNneT 4YenoBeKa U CKeJleT IIUMIaH3e», «PylIuMeHThl H
aTaBU3MbL», «JIBIDKYyIIME CHJIBI aQHTPONOreHe3a», «IBOJIOIUOHHOE JPEBO UEIOBEKAy,
«ABcTpanonureky», «HeaoBek ymenbliy, «HenoBek npsaMOXOAsIIuiy, «/eHUCOBCKUI YEI0BEK»
«Heannepranpup», «KpomanboHIB», «lIpeaku uemoBeka», «ITallbl ABOJIOIUN YEIOBEKA,
«Pacsl yenoBekay.

O6opynoBaHue: MyJISDKA OKaMEHEJIOCTeH, MPEeIMETOB MaTepualbHON KyJIbTYpbl MIPEIKOB
YyeyoBeka, penpoaykuuu (¢potorpaduu) KapTUH C  MHUGOJIOTHYSCKUMU U OMOICHCKUMU
CIOKETaMH MPOUCXOKACHUS YelloBeka, poTtorpadri HaX0JIOK UCKOMAEMbIX OCTaTKOB YeJIOBEKa,
CKEJIET 4YeJIOBEKa, MOJIE]b Yepera 4YeloBeKa M Yeperna MIMMIIAH3€, MOJIEIb KUCTH 4eJOBEeKa U
KHCTH IIMMIIaH3€, MOJIETIU TOpca MPEAKOB YEJIOBEKA.

JladbopaTtopHas pabora «/3ydueHne OCOOEHHOCTEH CTPOCHMS CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MIPAMOXOKICHUEM.

IIpakTuyeckas padora «/3ydeHre 3K0JIOrMUECKUX aJanTalyid YeJTOBEKay.

Tema 6. Dxojoruss — Hayka O B3aHMOOTHOLIEHHMSIX OPraHu3MOB H
HA/IOPTraHU3MEHHBIX CHCTEM € OKpYKawuieil cpeaou

3apoxxeHue W pasBuThe dKojoruu B Tpynax A. ['ymGonpara, K. @. Pymee, H. A.
CeepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skosnoruu. CBs3b
9KOJIOTHUHU C JPYTUMH HayKaMHu.

Metonsl skosorun. [loneBbie HaOmOAEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopubie. MoJienupoBaHue B 3KOJIOTUHA. MOHUTOPUHT OKpPYKAIOILIEH Cpellbl: JTOKAIbHBIMH,
PETrHOHANBHBIN U TI100aIbHBIN.

3HAUEHUE DKOJOTMYECKHUX 3HAHUHM Ul 4YelIOBEKa. ODKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBfA3€H YeJ0OBEUeCTBA C MNpuUpoaod. POpMUpPOBAHHE SKOJOTUYECKOW KYIbTYpPhl M
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

[Moptpetsr: A. I'ymbonsar, K. @. Pynse, H. A. Ceseprios, D. I'ekkenb, A. Tencnu, B. H.
Cyxkaués.

Tabnuier 1 cxeMbl: «Pa3nensl skonorum», «Metoasl dKoJaorum», «Cxema MOHUTOPHUHTA
OKpYXKAIOLIEH CPeabD».

JlabopaTopHas padora «/3ydyeHrne MeTO10B HKOJIOTHYECKUX HCCIIETOBAHUI.



Tema 7. OpranusmMsl H cpea 0OOMTaHUA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH ux JjeiictBua.  Knaccudukarms
OKOJIOTUYECKUX  (hakTOpoB: abumoTWyeckue, OHMOTHYECKHE, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JeUCTBUS 3KoIorndeckux (akropos. [Ipasmio munumyma (K. Hlnpenrens, HO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akroper. CBET Kak dKooTHYeckuid paxTop. JelcTBre pa3HBIX Y9aCTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYMHIbl PACTEHUH U HKUBOTHBIX IIO
OTHOIIIEHHUIO K cBeTy. CUTHalIbHAs poJjib cBeTa. DoToneproam3m.

Temneparypa kak skosorudeckuid Qaxrtop. JleiictBue TemmepaTypsl Ha OpraHHU3MBI.
[TolikunorepMHbIE 1 TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnocts kak skosjorumyeckuid dakrop. [IpucnocoOneHus pacteHuil K MOIEP>KaHUIO
BojHOTO Oananca. Kiaccudukanus pacteHuil 1Mo OTHOIIEHWI0O K Boje. [IpucnocoOneHust
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHas, TJIyOWHHAas
MOANOYBEHHAsI, BHYTpUOPraHu3MeHHas. DU3HKO-XMMUYECKHE OCOOEHHOCTH Cpell OOMTaHud
opranu3moB. [Ipucrnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue put™mel. BHemHne u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHM JKHU3HH.

XKuzuennsie ¢opmbl opranuzMoB. Ilonarue o xusHeHHOU (opme. XKuzHeHHbIE (DopMBI
pacTeHMii: JAepeBbs, KyCTApHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBBI
Kuznennole GOpPMBI KUBOTHBIX: THUIAPOOUOHTHI, T€OOMOHTHI, a’pOoOHOHTHL. (coOeHHOCTH
CTpOEeHUS 1 00paza *KU3HU.

buotnueckne  dakToppl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢Gopmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxyeOHHWYecTBO). Herpoduueckue  B3amMomeWcTBUS  (TOTMYECKHE,
dbopuueckue, ¢adbpuyeckue). 3HaueHHE OMOTHYECKUX B3aWMOJICHCTBHHA IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemoHcTpauuu

Tabmuupl 1 cxembl: «IKojorudeckue (HakTopb», «CBETOBOM CIEKTP», « IKOJIOTHUCCKHUE
TPYIIIBI dKUBOTHBIX 110 OTHOIIEHHIO K CBETY», « T EIIIOKPOBHBIE )KUBOTHBIE», «XO0JIOJHOKPOBHbIE
KUBOTHBIEY, «DU3NOJIOTHUYECKUE aJalTallMd >KUBOTHBIX», «Cpeabpl OOMTaHHS OpPraHU3MOBY,
«buonornyeckue putMbl», «KusneHusie Gopmbl pacTeHUI», «Ku3HeHHbIe GOPMBI JKUBOTHBIXY,
«9KOocUCTEMA IIMPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOTO Jiecan, «llenmu nuraHusy,
«XwumnangectBoy, «Ilapasutusmy», «Konkypenius», «Cumonosy», «Kommencanuzmy.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJIOTUYECKMX  (aKTOpOB, TepOApUU  CBETONIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pactenusi, repOapuMl U KOJUICKIMU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, dYyudena NTUI U 3Bepei, repdapuu pacTeHHil, OTHOCSIIMXCS K TUTpoUTaM,
KcepoduTraMm, Me30(UTaM, KOMHATHBIE pPACTEHHS JaHHBIX TPYII, KOJUIEKIMH KUBOTHBIX,
oOUTAIONINX B Pa3HBIX cpefax, repbapuy U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JaJal0lIuX
yepTaMHd MPUCHOCOOIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUH JKU3HHU, repOapuu Hu
KOJUICKIIMM PACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIMX B Pa3IHMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlaGopatopHasi padora «BbIsiBieHHE IPUCTIOCOOIECHHI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBIeHME MPUCIIOCOOICHUNH OPraHM3MOB K BIMSHHUIO
TEMIIEPATypPbI».

JlaGopaTtopHass paGora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHMH U3 pa3HBIX MECT
oOUTaHUSD.

Tema 8. IKk0J10rUs1 BUAOB M NOMYJISAIHI



DKOJIOTUYECKHE XapaKTEPUCTHKHU Momyssiud. [lonmymsuus xak OHOJOrHyYecKas cucTeMa.
Ponp HeomHOpOomHOCTH cpefpl, (U3HUECKUX OaphepoB M OCOOCHHOCTEW OMOJIOTWH BHJIOB B
(hopMUPOBaHUY TPOCTPAHCTBEHHOH CTPYKTYPHI HOMY M. OCHOBHBIE OKA3aTEIH MOMYISIIHH:
YHUCJIEHHOCTb, IUIOTHOCTh, BO3PAacTHAas W IOJOBas CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUSL.

DKojoruyeckasi CTpykrypa nonyiasuuu. OneHka 4HMCIEeHHOCTU Nomynsauuu. luHamuka
NONYJSIUK U €€ perynauus. buotrnueckuil noreHuan nonyisuuu. MoaeaupoBaHue JUHAMUKU
nonymsiuui. Kpuble pocra uuncieHHocTd mnomynsuuu. Kpusble BbDKHMBaHMs. Perynauus
YUCJICHHOCTH TOMYJSIIUKA: pPOJib (HAaKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIMX OT IJIOTHOCTH.
DKoJjoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BUAa. MecrooOuTanue. MHoOromepHas MOJETb
skonornueckod Humu Jx.M. XarumHcona. Pazmepsl skosorndeckoi Humm. [loTeHnumansHas u
peain30BaHHAs HUIIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BUIBl M KX KU3HEHHBIE CTpPATErHH.
DKOJIOTHYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTU TIOBEJIEHUS W MUTpalud >KMBOTHBIX. buosiornueckue uHBa3uu
qy»XEPOJIHBIX BUJIOB.

JdeMoHcTpauuu

[Toptper: [Jx. Y. XatunHCcOH.

Tabmuis! 1 cxeMbl: «IKOJIOTHUECKUEe XapaKTePUCTUKU MOMysun», «IIpocTpancTBeHHas
CTpyKTypa mnomynsuun», «Bo3pacTHble mnupamMuiael nomyasiaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusMammy», «Moaenb skosioruyecko Humm k. H.
XaTuynHCOHaY.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKLIUH )KUBOTHBIX.

JladopaTopHasn pa6ora «[IpucrnocobiieHnst ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CoobmectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsizu MeXIy OpraHU3MaMH B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbITas cuctema (A. JIx. Tencnum). DyHKIIMOHATBHBIE OJIOKH
OpraHM3MOB B SKOCUCTEME: MPOJAYLEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotudyeckue 00ku 3kocucteM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE [TOKA3aTENN YKOCUCTEMBI. bromacca U npoayKuus. DKOJIOTMYECKUE MUPAMUIbI
qrceln, OMoOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCuu. [lepBUYHbIE M BTOPUYHBIE CYKIIECCUU M UX
MPUYMHBL.  AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe cooOIIecTBo.
buopazHooOpasue 1 moJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpeU U OKEeaHo8.
Oxocucmemvl myHop, 1ecos, cmenetl, NyCmbviHb.

AHTpONIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuuma wmexnay
AHTPOINIOTEHHBIMHU U MPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢iuopa u dayHa.
CunaHTpomnuzanusi ropoJackoi  ¢ayHel. buonmormueckoe u  XO3AHCTBEHHOE 3HAuEHHE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHHMS  OCHOBHBIX  B3aMMOJEHCTBMIA  OpPraHU3MOB B
skocucteMax. Ponv kackaonoeo s¢hgpexma u 6uoos-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMH. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.



Mexanusmol  8030elicmeusi  3aepA3HeHUll  PA3HbIX MUN08 HaA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCIMEMHOM YPOBHAX, OCHOBblI IKOLO2UHUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeusi. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX IKOCHUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO03a», «DKOCHUCTEMAa IIHPOKOIMCTBEHHOTO JIECay,
«9KocucreMa XBOMHOTO Jieca», «DyHKIHMOHANBHBIE TPYHIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreMey», «llenn nuTaHus (nmacTOuiHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MMPaMUIa YHCe», « DKOJIOTHYECKas MupaMuia OMoMacchl», «IKOJIOTHIECKast
nupamuaa sHeprum», «OOpazoBanue Oonota», «llepBuunas cykueccusi», «BoccranoBieHue
Jjeca Tocie moxapa», «JKOocucTemMa 03epa», «ArpoleHo3», «KpyroBopoT BemIecTB M MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOboskocucTem».

OGopynoBanue: repbapun pacTEeHUN, KOJUICKIIMM HACEKOMBIX, Yydelia MTHIl U 3BEpei,
repOapuu KyJIbTypHBIX U AUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCeKypeust «IKCKypcHs B TUIIMYHBINA OuoreoneHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypcHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapHas 00osiouka 3emiu, TAE CYIIECTBYET WM CYIIECTBOBaJa
XW3Hb. PazBuTHe npenacrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
onocdepe. Obnactu 6uocheps! u e€ coctan. JKuBoe BemniecTBo 6rochepsl 1 ero GyHKITUH.

3akoHOMEPHOCTU cymiecTBOBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a3oTa). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3onHanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHble U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MyCThIHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbA. Kinmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoncTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Tabmuiet u cxemsl: «Il'eocheps 3emnny», «KpyroBopot azorta B npupoje», «KpyroBopor
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B npupojie», «KpyroBopoTt BoJibl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatudeckue mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBeHHsld necy, «Cremb», «CaBanHay, «llycThiHsY,
«Tpornnueckuit mecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arps3HeHrne BO3IyIIHOM cpeapl. OxpaHa Bozayxa. 3arpsi3HeHME BOJHOM cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspymienre noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENbHBIH M JKUBOTHBIK Mmup. OxpaHa
PaCTUTENHHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPHUHIIUIBI OXpaHbl TpUpoibl. KpacHbie KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). boranndeckue caabl U 300J0THYECKUE
MapKH.

OcHOBHBIE TIPUHIIMUITEI YCTOWYMBOTO PAa3BUTHUS YEIOBEUYECTBA U MPHUPOABI. ParmioHaapHOE
IPUPOJIOTIONIB30BAaHUE M COXpaHeHHe OuoJsiormueckoro pasHooOpazust 3emin. OOmue



3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3uCcOoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3Hca
Y €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA PAa3BUTHS OIMACHBIX TEXHOT'CHHBIX IIPOIIECCOB.
Cucmemmuble uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCNOCOOHOU
sHepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. HayuonanvHvle ungopmayuontvie
cucmemvl, obecneuusaiowjue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U0 U
akocucmem. OCHOBbL IKOpeadbuIUMayu IKocucmem u cnoco6o8 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyus Mopckux u Ha3eMHbIX IKOCUCTEM.

JdeMoHcTpanuu

Tabmuuet w  cxembl: «3arps3HeHue atMochepbl», «3arpsisHEHHE THAPOChHEphD»,
«3arpssHeHne  TOuBB», «llapHuUKOBBIA  3hdexT», «Ocobo oxpaHseMble MPHUPOTHBIC
TeppUTOPUN», «MOJEIN YIPABISIEMOTO MUPaY.

Ob6opynoBanue: (dotorpadun OXpaHAEMBIX pacTeHUH W KUBOTHBIX KpacHoit KHUTH
Poccniickoit denepanuu, KpacHoi KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pPE3ylbTaTaM OCBOCHUS OOYYArOIIUMUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbI MO OMOJIOTHUU BBIACICHBI
CIIEIYIOIIME  COCTABJIAIOIIME: OCO3HAaHHWE OOYYaIOUIUMHUCS  POCCUHCKOM  IpakJaHCKOU
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH M CaMOONPEICTICHHIO,
Hanuuue momugeayuu K OOydeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOeXIeHUI JTMYHOCTH HAa OCHOBE KITIOYEBHIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0ydYalOlUXCsS PYKOBOJCTBOBATHCS B
cBOCH JCATCIBbHOCTH IOEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
OMoJorMYeckoro  oOpa3oBaHUS, Haauuue NPABOCO3HAHUS  DKOJOTMUECKOM  KYJIbTYpBI,
CnocoOHOCMU cMasumy 1€ U CTPOUTD )KMU3HEHHBIE TJIaHBI.

JImgHOCTHEBIC PE3YIbTATBI OCBOCHUA MPOTPpaMMEI 11O OuoJIorun JOCTUT'AaOTCA B €IUHCTBC
yLIC6HOI\/’I M BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKPIMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMaMH TOBEIEHHS W CIOCOOCTBYIOT IMPOIECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXXEHUA K 3aKOHY W IIPAaBOIIOPANKY, YEIOBEKY TpyZa M CTaplIEMy IOKOJIEHHUIO, B3aMMHOIO
yBaKeHMs, OEpeKHOT0  OTHOIIEHHWS K  KyJbTYpHOMY  HACIeIWI0 M TPAIUIMIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOEHMS yueOHOTro npenMera «buomgorus» MOMKHBI OTpaKkaTh
TOTOBHOCTH M CITOCOOHOCTH O0YYaroNIuXcsi pyKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESTENbHOCTH B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHON AESITEILHOCTH, B TOM YHCIIE B YaCTH:

1)rpaxaanckoro BOCIMTAHUS:

cOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIeHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOIIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIbHOCTU MPHU CO3/IaHUM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHSATH €€,

YMEHHE y4YUTHIBATb B  CBOUX JCWUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOT'O
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMH yOEXKIECHUSMHU, KyIbTYPHBIMH EHHOCTSAMH U COLUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATEIbCKUX 33734, YBOKUTEIBHOTO OTHOUIEHHWS K MHEHHUIO
OTIITOHEHTOB MPH OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKaHMS;

TOTOBHOCTb K T'YMaHUTapHOM 1 BOJIOHTEPCKOM JIEATETbHOCTH;

2) MaTpHOTHYECKOI0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTb POCCUMCKOM IpaX1aHCKOM HIEHTUYHOCTH, NATPHOTU3MA, YBAKEHHS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepel PomauHo#, ropaoctu 3a cBoW Kpail, CBOIO
Ponuny, cBOM S3BIK M KYJBTYPY, POIILIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHE K TMPHUPOJHOMY HACIEIUI0 W TaMATHUKAM IPUPOJIBL,
nocTkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;



CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKMX YUY€HBIX B CTAaHOBJICHHWE W Pa3BUTHE
61/IOJIOFI/II/I, IIOHUMAaHHWA 3HA4YCHU S 6I/IOHOFI/II/I B IIO3HAHWH 3aKOHOB IPUPOJbI, B JKU3HHU YCIIOBCKA U
COBPEMEHHOT0 00IIEeCTBA;

uaeiHast yOeK IEHHOCTh, TOTOBHOCTD K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIOCOOHOCTh OLIEHUBATh CUTYALMIO M MPUHUMATh OCO3HAHHBIC PEHICHHUs, OPUEHTUPYSChH
Ha MOpaJIbHO-HPABCTBCHHBIC HOPMbI U HCHHOCTU;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOWM pPOJHUTENSM, CO3/JaHUI0 CEeMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA HeHHOCTefI CEMENHON JXKU3HU B COOTBETCTBUU C TpaauuusaAMU HapOOa0B
Poccuu;

4) 5CTeTHYeCKOr0 BOCIUTAHMUS:

OCTETUYCCKOC OTHOIICHHUE K MHPY, BKIIIOYasd 3CTECTUKY 6I>ITa, HAay4YHOI'O U TCXHHYCCKOI'O
TBOpPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUH;

IIOHUMAHUEC OMOIIUOHAJIIBHOTO BOSJIefICTBHﬂ JKUBOU IpUpoabl 1 eé IOEHHOCTH,

TOTOBHOCTb K CAaMOBBIPpAKCHHUIO B PA3HBIX BHAAaX HCKYCCTBA, CTPEMIICHHUE IIPOABIIATH
KadecTBa TBOPUYECKOH JIMIHOCTH;

5) ¢usuyeckoro BOCHHMTAHHS, (POPMHMPOBAHUA  KYJbTYPbl 310POBbSI M
IMOLHOHATBLHOTO 0J1arONMOJTyYHsi:

MMOHMMAaHHE U peau3alys 3J0pOBOro M O6e3omacHOro oOpa3a KU3HH (3710pOBOE MMUTAHUE,
coOirofieHre TUTHeHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUSI K COOCTBEHHOMY (PU3HUECKOMY U ICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHHE LEHHOCTH TMpPaBWJI HWHAMBUAYAJBHOTO M KOJUIEKTUBHOTO 0O€301acHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIKX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUM M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTpPEOIEHUS aJKOroJs,
HAapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTb K aKTUBHOM J€SITEILHOCTU TEXHOJIOTMYECKOM U COIIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNIbHOCTD;

HWHTEpEC K pa3iuyHbIM cdepaM mpodecCHOHANBHON NesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BAaHUIO Ha MPOTSIKEHUH BCel
KU3HU;

7) 3KOJIOrNYeCcKOro BOCIMTAHUA:

AKOJIOTHYECKHU 11e71ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KyIbTYphl: MPHOOpETEHHE OMBITA TMIAHUPOBAHUS
MOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX MTOCIIEACTBUI [T OKpYyKarolel cpebl;

0CO3HaHME TTI00AIBHOTO XapaKkTepa 3KOJIOrMUECKUX MpoOIeM U MyTel UX pelIeHus;

CIOCOOHOCTh MCIIOJIB30BaTh MPUOOpeTaeMble NPU U3y4eHUU OHMOJIOTUU 3HAHWUSA U YMEHHUs
IPU PEUIEHUU MpoOJieM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOIONOIb30BaHUEM (COOMIOACHNE
MpaBWJI TIOBEICHUS B TPUPOJEC, HANPABIEHHBIX HAa COXPAaHEHHE PABHOBECHS B DKOCHCTEMAaX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSAIIUX BpEN OKPYKAIOIIEW NPUPOIHON cpene,
yYMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4YUE€ PAa3BUTOrO SKOJIOIMUYECKOTO MBILIUIEHUS, 3KOJOTHYECKOM KYJIbTYpbI, OIBITA
NESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATHCA HMH B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IpPAKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON JIEATEIbHOCTH 3KOJIOTHYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M  OOILIECTBEHHOM IpPAaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYIHTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHue crenu(uKku OUOJIOTUM KaK HAayKd, OCO3HaHHSA €€ pojau B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBILIEHHUS, CO3/IJaHUU LIEJI0CTHOTO MPEJICTaBICHUs 00 OKpY KaroIeM
MHpE KaK O €AWHCTBE TMpPUPOJIbI, 4YeIOBEKa M O0O0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeHnu IpoOIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredeHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATbHBIX
AKOJIOTMUECKUX Npo0sieM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, pAllUOHATBLHOMY
MCI0JIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUH OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, KaK COCTABHOM 4YacTH (PYyHKIIMOHAJIBHOM
TPAaMOTHOCTH OOy4JaroImuXxcs, popMHUPYyEeMO TPY U3YICHUH OHOJIOTHH;

[IOHMMAaHUE CYIIHOCTH METOAOB IIO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIOCOOHOCTH UCMOJIb30BaTh IOJy4aeMble 3HAHMs JJIs aHalu3a M OObBSACHEHWs SBJICHUHN
OKpYXXAIOILEr0 MHMpa M HPOMCXOJAIUX B HEM HM3MEHEHUH, yMEHHE J[enaTh OOOCHOBAaHHbIE
3aKJIIOYEHUS HAa OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C LEJNbI0 MOJy4YEeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS JUISL pEIeHUs
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HAHHE LICHHOCTH HAyYHOU JEATECIBHOCTH, TOTOBHOCTH OCYLIECTBJIATH IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEATEIbHOCTh MHIMBUIYAIIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUIO M €aMOOOpa30BAaHUIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM 1O OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMHU
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylbTaThl OCBOCHUS ydeOHOro mpeamera «buolorus» BKIIOYAIOT:
3HaUYUMBbIe Ui (POPMHpPOBAHHS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIUIUITMHAPHBIC
(MexmpeIMeTHBIE) OOIIEHAYYHBIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crenr(uKy MEeTOJ0B TIO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, YHEPIHs,
SIBJICHUE, MPOIECC, CUCTeMa, HAay4dyHBIM (haKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHUsl, UCCIIeJOBaHNe, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT M JpYTHe); YHUBEpCAIbHbBIE
yueOHbIe JecTBUS (MO3HABaTeIbHbIE, KOMMYHUKATHBHbBIE, PETYISITUBHBIC), 00eCIeUnBAIOIINEe
dbopMupoBanre (QYHKIMOHATHHONW TPAMOTHOCTH M COIMANFHOW KOMIIETEHIIUU OOy4YarolIuXcs;
COCOOHOCTh oOyyaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajdbHble Yy4ueOHBIE HCWCTBHS B TIO3HABATEIHHOU U
COIIMAIbHON MPAKTHUKE.



B pesynbrare w3ydeHUs OHOJIOTMM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS Y
oOyuatomierocss Oyayr chopMupoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE NIEHCTBUS,
KOMMYHHUKATHBHBIC YHHBEpCaJbHbIe Yy4eOHBIC JEHCTBUSA, PETYIATUBHBIC YHHUBEPCAJIbHBIC
y4eOHbI€ eCTBUS, COBMECTHAS ACATEIBHOCTb.

MertanpeaMeTHble pe3yabTaThl OCBOSHHS IPOrpaMMBbl CpenHero oOmero oOpa3oBaHuUs
JOJKHBI OTPaXKaTh:

OgJaieHne YHUBEPCAIbHBIMHI Y4eOHBIMH NMO3HABATEIbHBIMHU I CTBUSAIMM:

1)0a30Bble JJoruYecKue JeiicTBus:

CaMOCTOSITENIEHO (OPMYIIMPOBATh M AaKTYyaJHM3UPOBATH MpPOOIEeMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIIOJb30BaTh IPH OCBOCHWM 3HAHUH NPUEMBI JIOTMUECKOTO MBIIIJICHUS (aHAIU3a,
CHUHTE3a, CpaBHEHUs, KilaccuuKanuy, 0000IIeHus), pacKpbIBaTh CMBICA OHMOJIOTMYECKUX
MOHATHH (BBIICIATH MX XapaKTePHBIC MPU3HAKH, YCTAHABIUBATE CBS3H C APYTUMU TIOHITHSIMH ),

OTIpENIeNATh LENH ACATENBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX JOCTHIKCHUS,
COOTHOCHTB PE3YJIbTAThI IEATEIILHOCTH C IOCTABICHHBIMU IIEIISIMH;

HCIO0JIb30BAaTh OHMOJOTMYECKUE MOHATHS JUIsl OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
TIPUPOJIBI;

CTPOWTH JIOTUYECKHE pACCYKIeHHs (MHAYKTHBHBIC, [EIYKTHBHBIE, 1O aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPHUBAEMBIX SIBICHUSAX, (POPMYINPOBATH
BBIBO/JIBI ¥ 3AKITFOUYCHHUS;

MPUMEHSTh CXEMHO-MOJICTIBHBIE CPEJCTBA ISl TPEICTABICHUS CYINIECTBEHHBIX CBS3€H U
OTHOIIIEHUH B M3Yy4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOIEeMbl ¢ YIETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HeMaTepuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh, OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBAaTh M BBINOJHATH PA0OTy B YCJIOBHSX pPEaJbHOTO, BHUPTYalIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2)0a30BbIe HCCIEN0BATEIbCKUE AeHCTBHS:

BJIaJIETh HABBIKAMHU Y4eOHO-HCCIIEI0BATENIbCKON U MPOEKTHOM AesITeNbHOCTH, HaBbIKAMU
paspelieHus npodieM, CIOCOOHOCThI0O U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY MOUCKY METOJOB
pelIeHUs MPAKTUYECKHUX 3a/a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUS;

WCIIOJIb30BAaTh PA3NIMYHbIE BUABI JIEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpPIpETAINH, MPeOoOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYallMsX, B TOM 4YHCIE MPHU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

(¢hopMHpOBaTh HAYYHBIA THI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Ja4yll B 00pa30BATENIbHOUN NEATENBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3a7ady, BBIIBUTAThH
TUNOTe3y €€ peleHMs, HaXOJWUTh AapryMEHThl JUIs J0Ka3aTelbCTBA CBOUX YTBEP)KICHHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peIIeHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIAThH II€JICHANPABIICHHBIN MOUCK IMEPEHOCa CPEIACTB U CIIOCOOOB JEWCTBUS B
npoheccuOHANBHYIO Cpeay;

yMeTh TEepEeHOCUTh 3HAHHWA B  I[IO3HABATENBHYIO M  MPAKTUYECKYl0  00JacTu
KHU3HEIEATEIbHOCTH;



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEAJaraTb OPUTMHAIbHBIE MOJAXOAbl W PELIEHUs, CTaBUThH
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJIbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTHPOBATLCS B PA3IMYHBIX MCTOYHHKAX HMH(pOpMANHU (TEKCTE y4eOHOTro mocodwus,
Hay4YHO-TIONYJISIPHOM JIMTEpaType, OMOJIOTMYECKUX CIOBapsSX M CHPaBOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHBIX, B VHTepHETE), aHAIM3WPOBaTh MHPOPMALHUIO PA3NUYHBIX BHIOB U (opM
IIpEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpOBaTh 3aMpochl W TPUMEHATH PA3UYHBIE METOJBl IPU TIOMCKE H OTOOpe
Onoorndeckoi HHGOpMaIul, HeOOXOIUMOM ISl BRITTOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMATUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPUIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MPEACTAaBIECHUS OHOJOTHYECKON
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

HCII0JIb30BAaTh HAayYHbIN S3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
nH(popmalyen: NPUMEHITh XUMUYECKUe, (PU3NYECKUe W MaTeMaTH4YeCKHe 3HAaKh U CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATypy, HCIOJB30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHWA W 3alIUTHl MHPOpMAIMH, HHOOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

1)o6menue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHaliore
WIM TUCKYCCHUHU TIO0 CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJCHHUS OTHOCHUTEIIbHO BBIMOJHEHHSI Npe/yiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3ULUHN APYrUX YYACTHUKOB AUATIOTA WM JUCKYCCUH);

pacrno3HaBaTh HeBepOaJbHbIE CpeAcTBAa OOLICHMS, MOHMUMATh 3HAYEHHE COILUAIbHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOHPIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJIETh PA3JIMYHBIMU criocoO0aMu OOIIEHHS] U B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOM (popme
(bopMynupOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2)coBMeCTHAsI 1eAITeJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelIeHn OMOJOTHYEeCKON PpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH YueOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJbI COBMECTHBIX IEHCTBUN C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LM COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUSA IO €€ NOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACHPENENATh POJU C YYETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOM pabOThI;

OIIEHUBATh Ka4eCTBO CBOErO BKJAJa U KaKJOr'0 Y4aCTHHKAa KOMaHJbl B OOLINI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE INPOEKTHI, OLEHMBATh WAECHU C IMO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTHUBHOE CTPATETMUYECKOE IIOBEACHHWE B Pa3jIMYHBIX CHUTYalMsX,
MPOSIBJISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:

1)camoopranusanus:



UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM W HX pPELICHHS B
KU3HEHHBIX M YYCOHBIX CUTYaLlUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 1I€JI€BBIE U CMBICJIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKaxX II0 OTHOLICHHIO K JKMBOW NIPHUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYILIECTBIISITh IT0O3HABATEIbHYIO JESTEbHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOIEMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW 3PYIUIMHN B Pa3HBIX 001aCTAX
3HAHMH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIHHOCTb, OLIEHHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIaIETh HAaBbIKAMU MMO3HABATEIbHON pedIeKCUU KaKk OCO3HAHUSI COBEPIIAEMbIX JAEHCTBHIMA
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATHh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHIXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYIUX [IPU AHAJIM3€E PE3YyIbTaTOB ACSITEIBHOCTH;

3)npuHsTHe ce0s U APYrux:

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH IPYTOro YeIOBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenMeTrHbie pe3yabTaThl OCBOCHHUS COJepKaHus yueOHOro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0OecrieueHue nmpouaIbHOT0 00y4eHUsT 00yJarOIMuXCs
ouonoruy. OHM BKIIOYAIOT: creuuduyeckue Uis OWOJOrMM HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOCHMIO, HMHTEPHpPETAllMd U MpeoOpa3oBaHUIO 3HAHHM, BHJIbI
JESITeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W MX NMPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaK)Xe B peajibHbIX KU3HEHHBIX cuTyalnusx. [IpeameTHbie pe3yiabTaThl NPEACTaBIEHBI 110 TOAaM
W3Yy4YECHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHs ydeOHOro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

chOpMUPOBAHHOCTH 3HAHHUI O MECTE W POJH OMOJOTHHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBaHUH E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B TO3HAHUHM 3aKOHOB MPHUPOMABI U
pelIeHn: MpoOJieM parMOHATBHOTO MTPUPOIOTIONH30BAHMS, O BKIIAAE POCCUNUCKUX U 3apyOeHBIX
y4€HBIX B Pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMOW OMOJIOTMUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOMOJATAroIINe
OMOJIOTMYECKHEe TEPMHUHBI W TIOHATUS (JKU3Hb, KIIETKA, OpPraHu3M, MeTaboJH3M, TOMEOCTas,
caMOperyJilMs, CaMOBOCIIPOM3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHUE),
ouonormueckue Teopun (kierounas teopus T. IlIBanma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacleAcTBeHHOcTH 1. Moprana), yuenus (H. 1. BaBunoBa — o meHtpax
MHOT000pa3usi ¥ MPOUCXOKICHUS KYIbTYPHBIX PACTCHHIA), 3aKOHBI (€AMHOOOpa3usi TOTOMKOB
IIEPBOr0 IMOKOJIEHUS, PACILIECIUIEHUS, YACTOTHI FAMET, HE3aBUCUMOTO HacienoBanus . Mennens,



IFOMOJIOTMUECKUX PSAOB B HacieACTBeHHOW wusMeHuuBocth H. W. Basuiosa), npuHUHUIBI
(KOMIIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMHU Hay4YHOI'O MO3HAHUS, UCIOJB3YEMbIX B OMOJOrMYECKUX
HCCIICIOBAHUSX KUBBIX 00BEKTOB (OTIHICAHKE, U3MEPEHHE, HAOIOICHIE, SKCIIEPHUMEHT);

YMEHHE BBIJEIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U 3YKapuoT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpu0OB, pacTeHuM,
KUBOTHBIX U YE€JIOBEKa, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PacTEHUM, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAIOIIUX B OpPraHU3Max pacTEeHUH, >KUBOTHBIX U
YeJIoBeKa, OMOJIOTHYECKUX TPOIIECCOB: 0OMEHa BellecTB (MeTaboIM3M), IPEBPALICHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOTO M reTepoTpo(HOrO TUIOB NMUTAHHSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPUOTeHe3a, IIOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOXKCHHUS,
WHIUBUIYAIbHOTO DPAa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBUS T'€HOB, Ie€Tepo3Huca,
HCKYCCTBEHHOI'O 0TOO0DPa;

YMEHHE YCTAaHABJIMBATh B3aHUMOCBS3U MEXIY OpraHOMJaMH KIETKH U MX (QYHKIMSIMH,
CTPOEHHUEM KJIETOK pa3HbIX TKaHEW U UX (QYHKIHUSIMHU, MEXy OPraHaMU U CUCTEMaMH OPTaHOB y
pacTeHMii, >KMBOTHBIX U 4YEJIOBEKAa M HUX (QYHKIHUSIMH, MEXKIy CHCTEMaMU OPraHoB U HX
GyHKIMSAMHE, MEXIY dTanlaMM OOMEHa BEUIECTB, dTalaMH KJIETOYHOTO LMKJIA U >KM3HEHHBIX
LIUKIOB OpraHuW3MOB, OJTallaMM SMOpPUOHAILHOTO Ppa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
¢dbeHoTUOM U GakTOpaMu cpeabl OOUTaHUS;

YMEHHE BBISBJIATh OTJIMYUTENbHBIE MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIE pPacTEHH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE UCIO0JIb30BATh COOTBETCTBYIOUINE apryMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS I0Ka3aTeIbCTBA POACTBA OPTaHU3MOB PA3HBIX CHCTEMATHUYECKUX TPYIIIL,

YMEHHUE peliaTbh OWOJIOTMYECKHE 33aJadM, BBISBIATh MPUUYMHHO-CIEICTBEHHBIE CBS3U
MEXJly HCCIEAYEeMbIMH OMOJIOTMYECKMMHU MpOLECCaMM M SIBICHMSIMM, JejaTh BBIBOJBI U
IIPOTHO3bl HA OCHOBAHUM IOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHAThH JJAOOPATOPHBIE M MPAKTUYECKUE paboThl, COONIONATh MpaBUia MpU
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, IMPOBEPATb HUX OSKCIHEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMynupys Lelb UCCIEI0BaHNS, aHATTM3UPOBATh OJYYEHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHUE y4yacTBOBaTh B y4eOHO-HCCIENOBAaTEIbCKONW padoTe 1Mo OHOJIOTHH, 3KOJIOTMU U
MeAULMHE, MPOBOAMMOM Ha 0a3ze IIKOJIHBIX HAy4HBIX OOLIECTB, U MYOJIMYHO NPEACTaBIATH
IIOJIy4EHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLIEHUBaThb ATUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEJOBaHUN B 001acTH
Ouosoruu U MeauUUHbl (KJIOHHPOBaHHE, HMCKYCCTBEHHOE OIIJIOJJOTBOPEHHE, HAIPaBIEHHOE
M3MEHEHHE T'€HOMA U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HaHHBIN BBIOOP Oyayiiei npodeccuoHalIbHON AEATENbHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIIBCKOTO XO35ICTBA, MUILEBOM
IPOMBIIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABJIEHHbI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alysaX CpeAHEro NpopecCUOHaNbHOIO U BhICHIET0 00pa30BaHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHHMs ydyeOHoro mnpenmera «buosorus» B 11 knacce
JOJKHBI OTPaXKaTh:

Cc(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OHMOJOIMH B CUCTEME €CTECTBEHHbBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPa, B IO3HAaHUU 3aKOHOB
IPUPOJBI M PELICHUH SKOJIOTUYECKHX MPOOJeM YeIOBEYeCTBa, a TaKKe B PELICHUH BOIPOCOB
palMOHAIBHOTO MPUPOJIOTOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHHS K
pUpoJie, OOIIECTBY, YENOBEKY, O BKJIAJE€ POCCHUICKMX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIIaJIeTh CUCTEMOM OMOJOTMYECKMX 3HAHHUM, KOTOpas BKIIOYAET OIpENeNICHUs U
MOHMMAaHHE CYIIHOCTH OCHOBOIMOJAraloMMUX OHOJOTMUECKUX TEPMUHOB M TOHATUH (BHL,



IKOocUCcTeMa, Ouocdepa), Owonoruveckue Teopun (dBomronMoHHas teopus Y. JlapBuHa,
CUHTEeTHYEeCKass Teopus sBosmonuu), yueHus (A. H. CeepuoBa — 0 myTsX M HalpaBIEHUAX
sposrorny, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus Jk. Xapau
u B. Baiiabepra, 3apoapimeBoro cxojacrtsa K. M. bapa), mpasmwia (Munumyma FO. JIuGuxa,
9KOJIOTUYECKOU MUPAMUIbI SHEPTHUH ), TUNIOTE3bI (TunoTte3a «mupa PHK» V. 'unbepra);

YMEHHUE BJIAAETh OCHOBHBIMH METOJAaMH HAy4HOTO IIO3HAHMWS, HCIOJIb3YEeMbIMH B
OMOJIOTUYECKUX HCCIIENOBAHMIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONHCaHHWE, H3MEPEHHE,
HaOJro/IeHNe, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHS M OIICHKH aHTPOIOT'CHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIJCNATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTEOIICHO30B, IKOCHUCTEM U
Oouocdeprl, CTaOMIM3UPYIOLMIETO, IBIKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO O0OTO0pA,
AIUIONATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BAHMUS, BIUSHUS JBHKYIIUX CHJI SBOJIIOLUN
Ha TeHO(OH]| MOMYIISIUHN, TPUCIIOCOOICHHOCTH OPraHM3MOB K Cpejie OOMTaHUs, YepelOBaHHUs
HaIpaBJICHUH SBOJIIONNH, KPYrOBOPOTA BEIIECTB U MMOTOKA DHEPTUH B SKOCHCTEMAX;

YMEHHE YCTaHABIIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIIOIUH, JIBIKYIIUMHU
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTAaMH Pa3JIMYHBIX JKOCHUCTEM W TPUCTIOCOOJICHHUSAMU K HHUM
OpraHu3MOB;

YMEHHUE BBISBISITh OTJIMYUTEIBHBIC IPU3HAKH )KUBBIX CHCTEM, TIPHCIIOCOOIIEHHOCTh BUIOB
K cpene oOWTaHUsS, aOMOTHYECKMX W OHMOTHYECKHX KOMIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOTIOT€HHBIX U3MEHEHHI B YKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIKY Ul JIOKa3aTelbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATHYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpEIbl OOWTAHMS, €IMHCTBA UYECIOBEUYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHs MHOroooOpasus BUIOB M IKOCHCTEM KaK YCJIOBHUSI COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHME peliaTth OHOJIOTUYECKHE 3a7ayd, BBISIBIATH MPUUYUHHO-CIIEACTBEHHbIE CBS3H
MEXAY HCCIEeIyeMbIMU OHOJOTHYECKUMH TpOIleCCaMd M SBJICHUSMHM, JI€laTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHUH MOJTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAAaTh MpaBuiia Ipu
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 00OPYIOBAHHEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPATh HUX OIKCIEPUMEHTAIBHBIMU CpPEACTBAMH,
dbopMynupys Leib UCCIeI0BaHUs, aHATM3UPOBATH MMOTYUYE€HHBIE Pe3yJIbTaThl U JIeNIaTh BBIBO/IBI,

YMEHHME Yy4YacTBOBaTh B yueOHO-HMCCIEI0BATEIbCKOM paboTe 1Mo OHOJOTUH, SKOJIOTUU U
MEJUIIMHE, MPOBOJMMOI Ha 0a3e MIKOJbHBIX HAYYHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIEC PE3YJbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHME OIEHHBATh TUIOTE3bl U TEOPUM O TMPOUCXONKACHUU IKHU3HU, YEIOBEKA U
YeNOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUAX U CHOCO0AaX MPEeIOTBPAIEHUS TII00aTbHBIX
M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp OyayIeit mpodeccuoHanbHON AesITENbHOCTH B
obrmactu  OMONOTHH, DKOJIOTUH, TMPUPOJOIONIB30BAHMS, MEIUIMHBI, OHWOTEXHOJOTHUH,
MICUXOJIOTHUH, BETEPUHAPUU, CEIHCKOTO XO3AWCTBA, MUINEBOW MPOMBIINIIEHHOCTH, YIiayOIsTh
MO3HABATENbHBIM MHTEpeC, HANpaBICHHBI HAa OCO3HAHHbBIM BBIOOP COOTBETCTBYIOIIEH
npodeccun M TOPOJOJDKEHHE OHOJOTMYECKOro o0pa3oBaHUs B OpraHU3alUsAX CpPEJHEro
po(hecCHOHATBFHOTO U BBICILIET0 00pa30BaHuUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecrBoyacos 3
JIEKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
Konrpoabusie | Ilpakruueckne | (uHppoBbIe)
n/n NpPOrpaMMbl Bcero
padoTsbI padoThI o0pa3oBaTe/bHbIEpeCyPChI
1 Buosorus kak Hayka 1
2 JKMBbIE CHCTEMBI U UX U3Y4EHUE 2
3 Buonorusknerku 2 0.5
4 XHUMHYECKaAOPraHu3AUAKIETKH 10 1
S Crpoenue U GyHKIHUUKIETKA 8 2.5
6 OO6MeH BEIIECTB ¥ IPEBPALIEHHE SHEPTUM B 9 15
KIIETKE '
7 H“aCJ'IeL[CTBeHHa}I UHPOPMALKS ¥ PeaTU3aLus 9 05 05
eé B KIIETKE
YKu3HEHHBIAIUKIIKIETKH 6 1
Crpoenrie U GYHKIIMHOPTraHHU3MOB 17 1.5
10 Pa3MHOKEHUE ¥ PA3BUTHEOPTaHU3MOB 8 1.5
11 [eHeTHKA — HAayKa O HACIIEICTBEHHOCTH 2 05
U3MEHYMBOCTU OPTaHU3MOB '
12 3aKOHOMEPHOCTHHACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTUU3MEHYHBOCTH 6
14 [eHeTHKaueTOBEKA 3 0.5
15 CeJexusopranu3MoB 4 1.5
16 BHOTEXHOIOTUS ¥ CHHTETHYECKAassOMOIOT s 4 0.5
17 PesepBHOEBpEMS 1
OBIIEE KOJIMYECTBO YACOB I10 102 1 15
ITPOTPAMME




11 KVIACC

Ne
n/n

HaHMeHOBaHI/Iepa3HeJ10B Hu
TEMIIPpOrpaMMBbI

KoaudecTBo4uacoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE

(uudgposbie)
o0pa3oBaTe/bHbIEpeCypPChl

3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX
MpeACTaBICHUN B OMOJIOTHH

MukposBontonus U e€pe3ysbTaThbl

14

MakposBoaronus U e€pe3ynbTaThl

[IpoucxoxaeHue u pa3BUTHE KU3HU HA
3emite

15

1.5

HpOI/ICXO)KlIeHI/Ie‘—IeJ'IOBeKa — AHTPOIIOTCHE3

10

DKOJIOTHS] — HayKa O B3aUMOOTHOIIICHHSIX
OpPraHU3MOB U HAaJJOPTaHU3MEHHBIX CUCTEM C
OKpYyKarollen cpenou

0.5

Opranusmsl ¥ cperaoouTaHus

1.5

DKOJIOTUSIBUJIOB U MOIMYJISIUANA

0.5

9

DKOIOTUICOOOIIECTB.
DKOIOTHYECKUECUCTEMBI

12

0.5

10

buocdepa — rimobanpHasIKOCUCTEMA

11

UYenoBek U OKpyKarolascpea

12

PeszepBHOEBpEeMs

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102 0

7.5




IHOYPOYHOE IINTIAHUPOBAHHUE

10 KUIIACC
N KonuyecrBoyacos ek TPOHHBIe
o
. Temaypoka Konrpoas IIpakruue /[ara undposbie
Bcero | Hble CKHe HU3yYeHHUs o0pa3oBaTe/IbHbI
padoTsl padoThbI e pecypchbl
1 Nuctpykrax no Th. bruonorus kak KOMIIJIEKCHAs HAyKa U 1
KaK 4acTh COBPEMEHHOT0 00111ecTBa
2 JKuBbI€ cCMCTEMBI 1 KX CBOMCTBA 1
3 YpoBHeBasOpraHU3ausKUBBIXCUCTEM 1
4 Hctopust OTKPHITHS U U3YICHUS KIETKHU. 1
Kiterounasiteopust
MeToapl MOJIEKYJISIPHOHN U KJIETOYHON OMOJIOTHH.
5 [IpakTuueckas padota «M3yueHne METOI0B KIECTOUYHON 1 0.5
ouosorun (xpomarorpadusi, snekrpodopes, '
muddepennmansaoe nentpudyruponanue, [11[P)»
XHUMHUYECKUNCOCTaBKIIETKH 1
MunepanbHble BeIeCTBa KIETKH, UX OHOJIOTHYecKasi poJib 1
Opranuyeckue BelIecTBa KJIETKH — OEIKU.
8 JlaGopaTopnas padora «O6HapyKeHHE OEIKOB C 1 0.5
IIOMOIIIbIO0 KAUE€CTBEHHBIX PEAKIIUII»
9 CgoiicTBa, ki1accuduxanys u GpyHKIuN OeIKoB 1
10 Oprann4ecKeBeeCTBAKIETKH — YIII€BObI
11 OprannuecKkueBeeCTBAKIETKH — JIMITUbI
Hykneunossie kucnotsl. JJHK u PHK. JIaGopatophas
12 pabota «VccnenoBaHue HYKIE€MHOBBIX KHCIIOT, 1 0.5
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB)
13 Crpoenue u ¢pynkiuu ATD. [pyrue 1
Hykneosuarpudocdarsl (HTD)




CexBenupoBanue JHK. Metoapl reHoMUKH,

14
TPAHCKPHUIITOMHUKH, TPOTCOMHKH

15 MeToapICTPYKTYpHOMOHOTIOT I

16 Tuneiknerok. [IpokaproTHuecKasKIeTKa

17 Crpoenue sykapuoTudeckoi kietku. [Ipakruueckas 0.5
pabota «3y4eHne CBONCTB KICTOYHONW MEMOpaHbD» '

18 [ToBepXHOCTHBIMAMITAPATKIIETKH
OnHomeMOpaHHBIE OpraHOU B! KIeTKH. [IpakTiHaeckas

19 paborta «M3ydyeHue ABUKEHUS IUTOTIIIA3MbI B 0.5
PaACTUTENLHBIX KIIETKAX)
[TonyaBTOHOMHBIE OPTaHOU/IbI KJIETKU: MUTOXOHIPUH,

20 nnactusl. JlaGopatopras pabora «MccienoBanue 0.5
TUTa3MOJIH3a U JICTUTa3MOJIA3a B PACTUTEIBHBIX KIETKAX)

21 HemeMOpaHHbIeOpraHOUABIKIETKI

22 Crpoenre u GyHKIUHAAPA
CpaBHHTENBbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT.

23 JTaGoparopHas pabora «/3yueHne CTpOEHHs KIETOK 0.5
Pa3IMYHBIX OPTaHU3MOBY
ACCUMWIISIIIAS U TUCCUMUISIIHSI — J[BE CTOPOHBI

24 MeTtabonm3ma. Tunsl oOMeHa BemiecTB. JlaboparopHas 05
pabota «M3y4yeHue KaTaIuTHIeCKOH aKTHBHOCTH '
(dbepMeHTOB (Ha IpUMEpPEe aMIJIA3bl WIIA KaTaJiasbl)»
depMeHTATUBHBIN XapaKTep PeaKIui KIETOYHOTO

o5 MeTtabonusma. Jlabopatopnas padora «/3yuenue 05
(epMEHTaTUBHOTO pacUICILICHHS TIEPOKCHIA BOJOPOIA B '
PACTUTENILHBIX M KHUBOTHBIX KIIETKAX)

26 benku-akTUBaTOPBI U OCIKH-UHTHOUTOPBI

27 ABTOTPOGHBIATHIIOOMEHABEIIIECTB

28 doTtocuHTE3




Xemocuntes. Jlabopatopnas padora «CpaBHeHHE

29 0.5
pOIeccOB (POTOCHHTE3A U XEMOCHHTE3a»
AHa’poOHBIE OpraHu3Mbl. Bupl OposkeHusI.

30 Jla6oparopuas padoTta «CpaBHEHHUE IIPOLECCOB OPOKEHUS 0.5
U JIbIXaHHSD

31 AdpoOHBIE OPraHU3MBbI. DTaIbl SHEPTETUYECKOT0 OOMEHa

32 DHeprus MeMOpPaHHOTO rpajiveHTa NpoToHOB. CHHTE3
AT®: pabora npotoHHON AT®-cuHTAa3BI

33 PeaknmumatpuaHOTOCHHTE3a

34 Tpanckpunuus — marpuunsliicuaTe3 PHK

35 Tpaucsus 1 eésrarsl

36 KoaupoBanne amuHOKHCIOT. Postb pubocom B
6uocuHTe3e Obenka

37 Opraau3anus TeHOMa y IPOKapUOT U 3YKapHOT

38 MonexymsipHbIe MEXaHH3MBbI SKCIIPECCHU TCHOB Y
JYKapHOT
Bupycsl — BHeKiIeTOUHBIE (POPMBI JKU3HU M OOJIMTaTHBIC

39 napasuthl. [IpakTnueckas pabora «Co3nanue MoAEIH 0.5
BHpYCa»

40 BupycHbie 3a0051eBaHuUs YEIOBEKA, JKUBOTHBIX, PACTCHHIA. 05
KonTpospHOeTecTupoBanuesa 1 mosiyroane '

41 HaHoTexHOoJIOTUHY B OHMOJIOTHU ¥ MEIMIINHE

42 KU3HEHHBIMITUKITKICTKH

43 Marpuunsiiicunares JJHK

44 Xpomocowmsl. JITabopaTtopnas pabota «3yuenue 0.5
XpOMOCOM Ha TOTOBBIX MUKPOTIpENapaTax» '

45 JleNeHUEKIIETKA — MHTO3
Tuns! knetok. Kapuokunes u nurokunes. JlabopatopHas

46 pabota «HabmroieHue MUTO3a B KJIETKaX KOHUMKA 0.5

KOpelIKa JIyka (Ha TOTOBBIX MHUKpOIpenapaTax)»




47 Pery/suusKM3HEHHOTO IMKIIAKIIETOK 1

48 IToBTOpHBIM HHCTpYKTaxX 110 Th. 1
OpraHusMm Kak eIMHO€ LIEJI0e

49 Txanu pacrenuii. Jlaboparopuas padota «3ydenue 1 0.5
TKaHEW paCTCHUIN»

50 TkaHu )KMUBOTHBIX U 4yenoBeka. JlaboparopHas padboTa 1 05
«3y4eHne TKaHEH JKUBOTHBIX»

51 Opransl. Cuctemsl opranoB. JlaboparopHast pabota 1 0.5
«/3y4eHne OpraHoB IIBETKOBOTO PACTEHHUSD

52 OnopaTenaopraHu3MoB

53 JIBH>KEHUEOPraHU3MOB 1

o4 [TuTaHreopraHu3MoB

55 [TuTanue O3BOHOYHBIX KMBOTHBIX. [InIeBapuTenbHAs 1
CHCTEMA YeJIOBEKA

56 JIbIXaHUEOPTAaHU3MOB 1

57 JIpIXaHKE TTO3BOHOYHBIX )KHBOTHBIX U YEJIOBEKA 1

58 TpaHCHOPTBEIECTB y OPraHU3MOB 1

59 KpoBeHOoCHas cucTeMa MO3BOHOYHBIX KHUBOTHBIX U 1
YenoBeKa

60 BrlienieHIE Y OPraHu3MOB 1

61 3amura y OpraHn3MoB 1

62 VMMyHHasCHCTEMaYETOBEKA 1

63 Pa3pakMMOCTh U PErYJISLKs Y OPraHu3MOB 1

64 ['yMopanbHas peryisiuus ¥ SHIOKPHHHAs CHCTEMA 1
JKUBOTHBIX U YEJIOBEKA

65 DOpPMBIPa3MHOKEHUSAOPraHU3MOB

66 [TonoBOEpa3MHOKEHIE

67 Meiio3




I'amerorenes. OOpazoBaHue U Pa3BUTHE TOJIOBBIX KJIETOK.

68 JlaGopaTopnas padora «M3yueHne CTPOEHHS MOJIOBBIX 1 0.5
KJIETOK HAa TOTOBBIX MUKPOIIPENApaTax»

69 NHauBHyaIbHOEPa3BUTHEOPTAHU3MOB — OHTOTEHES 1

70 3akiaKa OpraHoB M TKaHEH U3 3apO/IbIIIEBBIX JTHCTKOB 1
Poct u pa3zsutue xxuBoTHbIX. JlabopaTopHas paboTta

71 «BBIsIBIIEHHE TIPU3HAKOB CXOJICTBA 32O IbIIIEH 1 0.5
MO3BOHOYHBIX )KUBOTHBIX)»

Pa3zmuoxenue u pazsutue pacrenuil. Jlaboparopnas

72 pabota «CTpoeHre OpraHoB Pa3MHOKEHHS BBICIIHAX 1 0.5
pacTeHui»

73 HcTopust CTAaHOBJIEHHS M Pa3BUTHS T€HETHKU KaK HAYKH 1
OcHOBHBIE TIOHATHS U CUMBOJIBI TeHeTHKU. JlabopaTopHas

74 paboTa «JIpo3oduiia Kak 00bEKT T€eHETHIECKHX 1 0.5
HUCCIIEIOBAHUI
3aKOHOMEPHOCTH HACJIE0BAHMS IPH3HAKOB.

75 Monorubpuanoe ckpemuBanue. [IpakTudeckaspadbora 1 05
"N3yueHnepe3ynbTaTOBMOHOTUOPHAHOTOCKPEIIIMBAHUS Y '
Tpo30¢uIs"

76 LIMTOIOrMIECKUEOCHOBBIMOHOTUOPH IHOT OCKPEIMBAH ST 1

77 AHaIU3MPYIOIEECKPEIMBAHNE. 1
HenonHoe10MUHUPOBAHKE
JuruGpuaHoe ckpemubanue. [IpakTuueckas pabora

78 «3ydeHne pe3yabTaToB AUTHOPHIHOTO CKPEIMBAHUS Y 1 0.5
TPO30PUITBDY

79 LIMTOIOrMIECKUEOCHOBBILIUTMOPU IHOTOCKPEIMBAHMS 1

80 CuernieHHOEeHACIIEI0BAHUEPU3HAKOB 1

81 XPpOMOCOMHAsATEO PHSHACIIEINCTBEHHOCTH 1

82 I'eHeTHKamnoJa 1

83 [ eHOTUIIKAKIIEIOCTHAsACUCTEMA 1




I'eneTn4eckuii KOHTPOJIb Pa3BUTHS PACTEHUM, )KUBOTHBIX

84
U 4eJIOBEKa
85 N3MeHYnBOCTBIIPU3HAKOB. BUABIM3MEHYNBOCTH
86 Mo mudukanrnoHHASU3MEHINBOCTh
BaprannoHHBIN psig U BapUallMOHHAs KpUBas.
JIaGopatopHas pabota «VcciaenoBanne 3aKOHOMEPHOCTEH
87 MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. 0.5
[TocTpoeHneBapralMOHHOTOPSIA U
BApUALIMOHHONKPUBOW»
88 I'eHoTMNIMYECKASIN3MEHYUBOCTD.
KoMOuHaTHBHasIM3MEHYHBOCTh
MyranuonHast u3MeH4YUBOCTh. [IpakTnueckas pabora
89 «MyTanuu y 1po30¢Guisl (Ha FOTOBBIX 0.5
MUKpOTMpernaparax)»
90 3aKOHOMEPHOCTH MYTAIMOHHOTO Mpolecca. IMUTeHETHKA
U DIIUT€HOMMKA
91 I'enetuka yenoBeka. [IpakTuueckas pabora 05
«CocTaBjieHUE U aHAJIU3 POJO0CIOBHOI '
92 MeToapIMe TUIIMHCKOMTeHETUKHI
93 3HaYeHUE MEIULMHCKON N'€HETUKHU B IIPEJOTBPAIICHUN U
JICUEHUH FeHETUYECKUX 3a00JIeBaHUN YeIoBeKa
OcHoBHbIe NIOHATHSA cenekuuu. JlabopaTopHas padora
94 «3y4eHne cOPTOB KyJIbTYPHBIX PACTEHUM M IIOPO 0.5
JOMAILIHUX KUBOTHBIX»
05 Mertoap! cenekiMoHHON paboThl. JJabopaTopHas pabora 05
«M3yyeHne METOJ0B CEIEKIUU PaCTEHUIN» '
96 JlocTrKEHMS CENEKIUN PACTEHUH U KUBOTHBIX. 05
IIpaktnyeckaspabota «IIpuBUBKapacTeHHUID» '
97 CoxpaHeHue, U3y4eHNE U UCTIOJIb30BaHUE TEHETUUYECKUX 05

pecypcoB. [IpomexkyTouHas aTTecTanus




BroTexHoIOrHs Kak HayKa | OTPaciib MPOM3BO/ICTBA.

98 [Mpakruyeckas pabota «M3ydeHne 0ObEKTOB 1 0.5
OMOTEXHOJIOT UM

99 OCHOBHBIEHATIPABIICHUACHHTETHIECKONOMOIOTHH

100 XPpOMOCOMHAsSI M TeHHASIMHKCHEPHSI

101 MeuuMHCKUEONOTEXHOIOT A 1

102 Pesepaubriit ypok. [loBTOpenue, 06001ieHue, 1
CUCTEMaTH3alusl 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102 15




11 KVIACC

KoandecTBO 4acoB

N DJIeKTPOHHbIE
[
g Tema ypoxka Kontpoas| Ilpaktnuec HAara unppoBbIe
n/n Bcero | mbie KHe H3yueHHs
o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Hucrpykrax no Th. 1 04.09.2024
OposonmonHas Teopus Y. Jlapsuna
2 JIBuKymiye cuibl 3BoJIIOIMU BUAOB 1o Y. JlapBuny 1 04.09.2024
3 boprba 3a CyIIIfCTBOBaHI/Ie, €CTECTBEHHBIN 1 1 06.09.2024
HCKYCCTBEHHBIH 0TOOD
4 dopMHUPOBAHNE CUHTETUYECKOU TEOPHH IBOJIOIHH 1 11.09.2024
5 DTarnbl 3BOIOIMOHHOTO MPOIECCca: MUKPOIBOIIOIHS U 1 11.09.2024
MaKpO3BOJIIOLHUS
6 [Tomynsammst — sneMeHTapHas € IMHUIIA SBOJTIOIIHNHI 1 13.09.2024
3akoH reHetndeckoro pasHoBecus JIx. Xapau,
7 B. Baiin6epra. JlabopatopHas padorta «BrisiBaeHue 1 0.5 18.09.2024
W3MEHUYUBOCTH Y 0CO0€ OJTHOTO BUAA»
DneMeHTapHbIe (haKTOPBI SBOJIOIUN 1 18.09.2024
Dddext ocHoBarenss. DPdexT OyTHIIOUHOTO TOPJIBIIIKA 1 20.09.2024
10 Murpanuu. M3onsauuu nonyssiuii: reorpadudeckas, 1 95.09.2024
Oouonoruyeckas
1 EctectBennslit 0T00p — Hampasmsitouil pakTop 1
OBOJIONNH 25.09.2024
12 [TonoBoit oT6OP 1
[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3yabTar
13 MuKposBoJitorun. JlaboparopHas pabota «M3ydyenue 1 0.5 27.09.2024

apOMOp(I)O3OB U uadoaganTaui y paCTeHI/Iﬁ U ) KUBOTHBIX»




[Tpumeps! pUCTIOCOOICHUH Y OpraHU3MOB:
Mopdororudeckue, (GU3H0IOrHIecKrue, OHOXUMHUYCCKUE,

14 1 0.5 02.10.2024
noBeaeHueckue. JlabopatopHas padora «IIpucnocoonenHus
OPraHW3MOB M UX OTHOCHTEJIbHAS IIeJIECO00PA3HOCTH)

15 Bup, ero xputepuu u crpykrypa. Jlaboparopnas padota 1 05 02.10.2024
«CpaBHEHHE BUJIOB IO MOP(}OJIOTHUECKOMY KPUTEPUIO»

16 Crpykrypa Buaa 1 04.10.2024

17 BunooOpa3oBanue kak pe3yibTaT MUKPOIBOIIOLUI 1 09.10.2024

18 CBs13b MUKPO3BOJIIOLUH U SITUAEMHOJIOT U 1 09.10.2024

19 MakposBosmtonus. [TaneoHTon0ornyeckue MeTo bl 1 11.10.2024
W3YYCHHUS SBOJTFOITUN

20 buoreorpadudueckue MeTo b1 U3Y4ECHUSI IBOJTIOIIUN 1 16.10.2024

21 DOMOpPHOJIOrMYeCKHUEe U CPABHUTEIHLHO-MOP(OTOrHIecKue 1 16.10.2024
METO/IbI U3y4UEeHHUSI SBOJIOLUU

99 MouekynsgpHo-reHeTHuecKkue, OMOXUMHUYECKUE U 1 18.10.2024
MaTeMaTH4YeCKHE METO/Ibl U3yUEeHHSI SBOIOLUN

23 OO61re 3aKOHOMEPHOCTH 3BOJIIOIIHH 1 23.10.2024

24 AnantuBHas paguanus. HepaBHOMepHOCTh TEMIIOB 1 93.10.2024
9BOJTIOIIHI

25 Haydnple runoTe3bl MpOUCX0KISHUS KU3HA Ha 3emiie 1 25.10.2024

26 JloHayuHbI€ MIPEACTABICHUS O 3aPOKICHUH KUZHU 1 06.11.2024

27 OCHOBHBIE ATallbl HEOPTrAHMYECKOU IBOJIIOIIUU 1 06.11.2024

28 ['unoTessl 3apoXKaCHUS KUZHU 1 08.11.2024
Hctopust 3eman u Metoabl €€ uzydenus. JlaboparopHas

29 pabota «/3ydyeHne 1 onHrcaHrue UCKOTIaeMbIX OCTaTKOB 1 0.5 13.11.2024
JPEBHUX OPTaHU3MOBY»

30 HauanbHbie 3Tanbl opraHunyecKoi 3BOTIOIUN 1 13.11.2024




31 DBOJIOIUS DYKAPHOT 1 15.11.2024
OCHOBHBIE ATAITBI HBOJIOIIH PACTUTEILHOTO MHUPA.

32 IIpakTuueckas padora «M3ydeHne 0cobeHHOCTEH 1 0.5 20.11.2024
CTPOCHHUS PACTCHUN Pa3HBIX OTAEIOB)»

33 OCHOBHBIE ATAITBI HBOJIIOIIIH KHUBOTHOTO MHpa 1 20.11.2024

34 OBoJronus )KzIBOTHI)IX. [TpaxTnueckas padota «M3yuenue 1 05 99 11.2024
0COOEHHOCTEH CTPOSHHSI TO3BOHOYHBIX KUBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U Neproam 1 27.11.2024

36 MaccoBbie BEBIMUPAaHUSI — 3KOJOTHYECKHE KPU3UCHI 1 97 11.2024
MIPOIILIIOTO

37 CoBpeMeHHBIN IKOJOTHIECKUN KPU3UC, €r0 0COOEHHOCTH 1 29.11.2024

38 CoBpeMeHHas CHCTeMa OPraHWMYECKOTO MPOIIIIIOTO 1 04.12.2024

39 OCHOBHBIE CUCTEMATHUYECKHE TPYIIITBI OPraHU3MOB 1 04.12.2024

40 AHTpPOTIOJIOTHS — HayKa O YeJIOBEKe 1 06.12.2024

41 PazButHe npeacTaBiaeHut 0 MPOUCXOKACHUH YETIOBEKA 1 11.12.2024
MecTo uenoBeKa B CHCTEME OPraHUIeCKOTO MHUPA.

42 JlaGopaTtopHas pabora «3y4yeHune ocoOeHHOCTEH 1 05 11.12.2024
CTPOCHUSI CKEJIeTa YeJIOBEKa, CBS3aHHBIX C
MIPSIMOXO K ICHHEM)

43 JIBIDKyIIIME CHIIBI aHTPOIIOTeHE3a 1 13.12.2024

44 CooTHOIIICHHE OUOJIOTHYECKUX U COIHATTbHBIX (DAaKTOPOB B 1 18.12.2024
AHTPOTIOTeHE3e

45 OCHOBHBIE CTaJIMU AHTPOTIOrCHE3a 1 0.5 18.12.2024
KonTpoabHoe TecTupoBanme 3a | moayroame

46 [Taneorenerrka u najaeoreHOMHUKa 20.12.2024

47 DBOJIIOIMS COBPEMEHHOTO YEIIOBEKA 25.12.2024

48 Yenoseueckue pacsl. [Ipaktrueckas padota «/3yuenue 1 0.5 95 12,2024

AKOJIOTMYECKHUX adallTallui 4eJI0BEKa




49 MexaucCIuIIMHApHbIE METO bl AHTPOTIOJIOTUH 1 27.12.2024

50 IHoBTOpHBIN HHCTPYKTAX N0 Th. 1 15.01.2025
3apoKJIeHNEe U Pa3BUTHUE IKOJOTUU

51 Merto et 3koorun. JlaboparopHas pa6E)Ta «3yuyeHue 1 05 15.01.2025
METO/IOB YKOJIOTHYECKUX UCCIIETOBAHMID

52 3HadeHne YKOJIOTMYECKUX 3HAHUN I YeJIOBEKA 1 17.01.2025

53 DKkonoruveckue PakTopsl 1 22.01.2025
AoGuoTtudeckue pakTopsl. CBET KaK IKOJIOTHIECKUN

54 (dakrop. JlaboparopHas paboTa «BrisiBIeHHE 1 0.5 22.01.2025
MPHUCIIOCOOTICHUH OPraHU3MOB K BIIUSIHUIO CBETA»
Abunotuueckue dakropsl. Temmneparypa Kak

55 sKoJoruueckuit pakrop. Jlabopartopnas pabora 1 05 24.01.2025
«BBIsIBJIEHHE TTPUCTIOCOOIIEHN T OPraHU3MOB K BIIUSHHUIO ' o
TEeMIEPATypbI»
AbunoTtndeckue hakTopbl. BlaxxHOCTh KaK SKOJTOTHYECKUIN

56 ¢akrop. JlaGoparopHas paboTa «AHATOMUYECKHE 1 0.5 29.01.2025
0COOEHHOCTH PACTCHHUM M3 Pa3HBIX MECT OOMTAHUS

57 Cpenpl 0OuTaHUs OPTraHU3MOB 1 29.01.2025

58 buonornueckue puTMbl 1 31.01.2025

59 JKuznennbsiehopMBIOPTaHU3MOB 1 05.02.2025

60 buotnueckue GakTops 1 05.02.2025

61 3HaueHne OMOTHYECKUX B3aUMOICUCTBUN AJIst 1 07.02.2025
CYIIECTBOBaHMS OPraHU3MOB B CpeJie OOUTaHHUS

62 DKOJIOTUYECKUE XapaKTEPUCTUKH MOMYIISIUN 1 12.02.2025

63 OcHoBHBIE TIOKA3aTeNN MOMYIAIUNA: YUCICHHOCTD, 1 12.02.2025
IJIOTHOCTh, BO3PACTHAS U TIOJIOBAs CTPYKTYpa

64 OcHoBHBIE MIOKa3aTeNN MOMYIAIUN: POKIAEMOCTb, 1 14.02.2025

IpHUpoOCT, TEMII pOCTA, CMCPTHOCTH, MUT'PALIUN




65 DKOJOTUYecKasi CTPYKTYpa MOMYISITII 1 19.02.2025

66 JlunaMuka nomyJisiiiuy U €€ perysiuus 1 19.02.2025

67 Kpussie pocra uncnennoctu nonyssanuu. Kpusbie 1 91.02.2025
BBDKHBAHUS

68 DKoJIoTHYecKasi HUIIa BUJIA. Ha60pf1T0pHaﬂ pabota 1 05 26.02.2025
«[IpucrocoOieHNs ceMsH paCTeHUH K pacCEICHUIO

69 Bun xak cucrema momynsimit 1 26.02.2025

70 3aKOHOMEPHOCTHU MOBEIEHUS M MUIPALIMIA KUBOTHBIX 1 28.02.2025

71 Co0011ecTBO OpraHu3MOB — OHOIICHO3 1 05.03.2025

72 DKocucTeMa Kak OTKPBITas CHCTEMa 1 05.03.2025

73 KpyroBopoT BemecTB # MOTOK SHEPTHH B IKOCUCTEME 1 07.03.2025

74 OcHOBHBIE TTOKA3aTeN SKOCUCTEMBI 1 12.03.2025

75 DKOJIOTHYECKUE TUPAMUIBI 1 12.03.2025

76 N3menenus cooO1ecTB — CyKIeCCUH 1 14.03.2025

77 [Tpupoaueie SKOCHCTEMBI. DKOCHCTEMBI 03€P U PEK. 1 19.03.2025
DKOCHUCTEMBI MOPEN U OKEaHOB

78 HpHp(iI[HBIG 9KOCHUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, 1 19.03.2025
CTETIeH, IyCThIHb

79 AHTPOTIOT€HHBIE YKOCHUCTEMBI 1 21.03.2025

30 Ypboskocucremsl. [Ipaktuueckas padota «3ydenue u 1 05 02.04.2025
onucaHue ypOooIKOCHCTEMBI»

81 3aKOHOMePHOCT? (bOpMHUPOBaHHUST OCHOBHBIX 1 02.04.2025
B3aMMO/ICHCTBHIA OPraHU3MOB B SKOCHCTEMAX
MexaHu3MBbI BO3ACHCTBUS 3arpsI3HCHUN PA3HBIX THIIOB Ha

82 CyOOpraHu3MEeHHOM, OPraHU3MEHHOM, TTOTYJISIIMOHHOM U 1 04.04.2025
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapaas o6omaouka 3emin 1 09.04.2025

84 Yuenue B. U. Bepnaackoro o 6uocepe 1 09.04.2025




85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOChEphI 1 11.04.2025

86 KpyroBopoTsl BeliecTB 1 OMOTE€OXUMUYECKUE IIUKITBI 1 16.04.2025

87 3onHanpHOCTH OHochepsl. OCHOBHBIC OMOMBI CYIIIH 1 16.04.2025

88 YcToitunBoCTh OHoCheps 1 18.04.2025

89 DKOJIOTUYECKHE KPU3HUCHI U UX TIPUUYUHBI 1 23.04.2025

90 BosneticTBre yenoBeka Ha Ouocdepy 1 23.04.2025

01 AHTponorueHHoe BO3JICHICTBHIE HA PACTUTEITHHBIN U 1 95 04.2025
KUBOTHBIN Mup. OXpaHa MPUPOIBI

92 OCHOBHBIC TIPUHIIUITBI YCTOWYHBOTO PA3BUTHS 1 30.04.2025
YeJI0BEYCCTBA U TTPUPOIBI

93 IIpoMe:kyTOUHAsI HTOTOBasi ATTECTAIUS 1 30.04.2025

94 PanmoHaibHOE MPUPOIOIIOIB30BAHUE U COXPAHEHUE 1 07.05.2025
OMOJIOTHYECKOTO pa3HOOOpa3us 3emMin

95 O6006mmenue mo Teme «MUKpPOIBOIIONHUS U €€ PE3yJIbTAaThI» 1 07.05.2025

96 O6o06menue mo Teme «MaKpodIBOIIONHUS U €€ pe3yIbTaThD) 1 14.05.2025

97 O606menue mo Teme «IIpoucxoxaecHue U pa3BUTHE KU3HU 1 14.05.2025
Ha 3emiie»

08 O6o06menue o Teme «IIponcxoxaeHne yeaoBeka — 1 16.05.2025
AHTPOTIOTECHE3

99 O06o006meHHEe TI0 TeMe «DKOJIOTHS — HayKa O 1 91.05.2025
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6o06menue mo Teme «OpraHu3Mbl U Cpesia OOUTAHHS 21.05.2025

101 O60061eHue o TeMe «IKOJIOTUs BUJOB U OIS 23.05.2025

102 O606menne no Teme «buocdepa — rnmodanpHas 1 98.05.2025
IKOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knacce/ [Maceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue; moj
penakuueii [Taceunuka B.B., Akiinonepnoe ooiectso «M3narensctBo «IIpocsernienue
* bruonorus, 11 kmacce/ [laceunuk B.B., Kamenckuii A.A., Py6nioB A.M. u npyrue; moz
penakuueii [laceunuka B.B., AkimonepHoe o0uiectBo «M3narensctBo «lIpocsemenue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. buonorus: CripaBounuk mkoigsHUKa U ctyaenTta/llog pen. 3.bpema u U.Meiinke; [1ep. ¢
HeM. — 3-e U3, ctepeotun. — M.: [Ipoda, 2013, ¢.243-244.

2. bosiroa M.B. COopHuK 3a1a4 110 00111€# OMOJIOTHH C pelieHusMU. - M:

OO0 «OHHUKC 21 Bex», «Mup u odpazoBanue», 2016. — 134c.

3. bop3osa 3.B, laraes A.M. [lunaktuueckue MaTepuaisl o ouojoruu: Meroaudeckoe
nocobue. (6-11 i) - M: TL[ «Cdepa», 2015. — 126¢.

4. Eroposa T.A., KimyroBa C.M. OcHoBbl 6notexHosioruu. — M.: UL «Axkanemusi», 2004. —
122c.

5. Mapxkuna B.B. O6mas 6uosnorus: yuedHoe nocooue/ B.B. Mapkuna, T.1O. Tarapenko-
Ko3smuna, T.I1. Tlopagosckas. — M.: JIpoda, 2018. — 135¢.

6. Heuaesa I'.A., ®enopoc E.N. Dkomorus B sxkcnepuMenTtax: 10 — 11 knaccel: MeToimueckoe
nocobue. — M.: Benrana-I'pad, 2016. — 254c.

7. Jepuep I'.'1. O6mas 6uonorus (10-11 kmaccer): [Togrotoska k EI'D. KontposibHbie
camocTtosTenbHble padboTel/ I'.N.Jleprep. — M.: Dkemo, 2024, — 240c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bub6mmoreka [IOK
https://lesson.edu.ru



https://lesson.edu.ru/

I'padux npoBegenus npakruyeckux pador mo ouosorun 10 xiaace

n/i Haszeanue pabomul np (’Z Zzie‘:um
1 | V3yHeHne MeTO/I0B KICTOIHOI omosoruu (xpomarorpadus, eKTpodopes,
maddepennnansaoe nenTpudyruposanue, [111P)
2 | V3y4yeHue CBOWMCTB KIETOYHOU MeMOpPaHBI
3 | V3y4yeHune ABMKEHHS IUTOIUIA3MbI B PACTUTENLHBIX KJIETKaX
4 | Co3manue MOJIeH BUpyca
5 | U3yueHue pe3yapTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(PUIIBI
6 | M3ydyeHue pe3ynpTaToB JUTHOPHIHOTO CKPEIIUBAHUS Y JPO30(IIIBI
7 | Myranuu y npo3oduisl (Ha TOTOBBIX MUKpOIIpenapaTax)»
8 | CocraBieHune u aHAIN3 POJOCIOBHOM
9 | IlpuBuBKapacTeHH
10 | U3yuenue 0OBEKTOB OMOTEXHOJIOTHN
I'padux npoBeaenus nadoparopHbix padot no d6mosnoruu 10 kiaace
"Zi Ha3zeanue pabomot np’ozi Zg:::cuﬂ
1 | OGuapyxenue 6EIKOB C MOMOIILI KAYECTBEHHBIX PEAKIIMI
5 HccnenoBanne HyKIEMHOBBIX KUCIIOT, BBIJICIIEHHBIX U3 KIETOK Pa3IMUHBIX
OpraHu3MOB
3 | UccnenoBaHnue mia3Moiin3a 1 JeIIa3MoJIi3a B paCTUTENbHBIX KIIETKaxX
4 | M3yueHue CTpOEHHUS KIETOK PA3IMUHBIX OPraHU3MOB
5 N3yueHue KataluTU4YECKON aKTUBHOCTU (PEPMEHTOB (Ha IpUMepe aMUJIa3bl
WJTU KaTajiasbl)
5 N3yuenue pepMEHTATUBHOIO pacIleIUIEHUs IEPOKCUAa BOJAOPOIa B
PacTUTENIbHBIX U KHBOTHBIX KJIETKaX
7 | CpaBHeHHe npoLeccoB (OTOCUHTE3a U XEMOCHHTE3a
8 | CpaBHeHUE NPOLIECCOB OPOKEHUS U JAbIXaHUS
9 | M3y4yeHue XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax
10 HaGnronenue MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpernaparax)
11 | U3yudeHue TkaHel pacTeHUi
12 | U3yudenue TkaHell )KUBOTHBIX
13 | U3ydeHue opraHoB LIBETKOBOTO PAaCTEHUs
14 | U3ydenue cTpoeHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpOIpenapaTax
15 | BolsBieHHE NPU3HAKOB CXOJCTBA 3apOIbIIIEeH TO3BOHOYHBIX KHBOTHBIX
16 | CrpoeHue opraHoB pa3MHOKEHUS BBICIIUX PACTCHUN
17 | dpo3oduna kak 00bEKT reHETUYECKUX HCCIeTOBaHUN




HccnenoBanue 3aKkOHOMEPHOCTEH MOTU(PUKAITMOHHONH H3MEHYHBOCTH.

18

[TocTpoeHue BapuallMOHHOTO Psifia ¥ BAPUAIIIOHHOM KPUBOH
19 | Usydenue copTOB KYJIbTYPHBIX PACTEHUH U IOPOJ] JOMAITHUX KUBOTHBIX
20 | M3y4yeHue METOOB CENEKINH PACTCHHH




I'padux npoBegenus cpe3oB 3HaHUIT M MPOMEKYTOUHOI arTecTanmu 11 kiace

Ne ama
Haszeanue padomui A
n/n nposedeHus
1 | KourpoinbHoe TectupoBanwue 3a I osyroume 11.12
2 | [IpomexxyrodHasi HTOTOBAs ATTECTAIUS 30.04

I'padux npoBegenus npakruyeckux pador mo 6uosiorum 11 kiace

Ne /Mama
n/n Ha3zeanue pabomut npoeeoeHus

1 | «M3ydenue 0cOOEHHOCTEN CTPOEHNS PACTEHUH Pa3HBIX OTIEIOBY 20.11

2 | «M3yueHne 0COOEHHOCTEH CTPOSHUS MO3BOHOYHBIX JKUBOTHBIX) 22.11

3 «M3ydeHue u onrucanue ypOooIKOCUCTEMBI» 02.04

I'paduk npoBeneHus n1adbopaTopHbIx padoT no 6monorum 11 kiacc

n/_:z Haszeanue patomut np OZZ ‘el;ne‘:m}l

1 | «BeIsBIEHNE H3MEHYUBOCTH Y 0COOEH OJHOTO BHIa» 18.09

2 | «M3yuenue apoMop(h030B U HIMOATANTAINN Y PACTEHUH W KUBOTHBIX) 27.09

3 | «lIpucnocobmeHns OpraHu3MOB U UX OTHOCHUTEIIbHAS IIEJIECO00Pa3HOCThY 02.10

4 | «CpaBHeHHE BUIOB M0 MOP(OTIOTUUECKOMY KPUTECPHIO) 02.10

5 | «M3yuenue u onucaHue UCKOIMAEMbBIX OCTATKOB IPEBHUX OPraHU3MOBY 13.11

6 «M3ydenne 0coOEHHOCTEH CTPOCHUS CKeJIeTa YeTIOBEKa, CBA3aHHBIX C 11.12

OPAMOXOKICHUEM) '

7 «/3ydeHne 3KOJIOTHYECKUX aanTalliid 4eJI0BeKay 25.12

8 «/3ydeHne MEeTOI0B IKOJIOTHYECKUX MCCIICIOBAHUI 15.01

9 | «BoigBieHre MpUCTIOCOOICHNUN OPraHU3MOB K BIUSHUIO CBETa 22.01
10 | «BpisBIEeHHE MPUCTIOCOOIECHU OPraHU3MOB K BIUSHUIO TEMIIEPATYPhI» 24.01
11 | «AnaTomMuyeckue 0COOCHHOCTH PACTCHHUH M3 Pa3HBIX MECT OOMTaHUS 29.01
12 | «IIpucnocoOeHust CeMsIH pacTEHUHN K PACCEIICHHUIO) 26.02

Kypc yuebnoro npeamera paccunran Ha 102 gaca (3 yaca B Hezeno). B
cooTBeTCTBUU ¢ ycnoBusiMu paboTel MBOY «@oxunckas COLL Ne2y, ronoBeM
KaJeHaapHbIM yueOHbIM IpadukoM padotsl MBOY «®okunckas COLI No2y na 2024 — 2025
y4eOHBIN TOJ] JaHHBIH Kypc uzydaercs B 11 kiacce B 00béme 101 yac.

1 uemeepmu 2 uemeepmo 3 uemgepmo | 4 uemsepmov | 100
Konuuectso
4acoB 24 24 30 23 101
W3 HUX:
IIpaxTrueckux 0 5 0 1 3
pabot
JIaGopaTopHbIX 4 3 5 0 12
pabot







