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HOACHUTEJBHASA 3AIITMCKA

[Iporpamma mno yueOHomMy mnpeamery "buonorus" (nmanee - Ouosiorvs) Ha YpOBHE
cpenHero ooOmero oopazoBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 No
273-®3 «0O6 ob6pazoBanmu B Poccuiickoit @enepanmm»y, DIOC COO, Konuenmuu
npenojaBaHusi ydyeOHoro mnpenmera «buosorus» M OCHOBHBIX MOJOXEHHH (denepanbHON
paboueli mporpaMMbl BOCTTUTaHUSI.

VYueOuplii npenmer «buonorus» yrayonéHoro ypoHs uzydeHus (10—11 xmaccer)
SIBIISICTCSI OJTHUM W3 KOMIIOHEHTOB INPEeIMETHON 001acTu «EcTeCTBEHHO-HAyYHBIC TPEAMETHD».
CornacHo monoxenusm PI'OC COO mpodunbHbIe Yy4eOHBIC NPEIMETHI, H3y4aeMmble Ha
yIIIyOJIEHHOM YPOBHE, SIBISIFOTCS criocoOoM muddepeHimanun oOydeHus Ha YpOBHE CPEIHETO
obmiero oOpa3oBaHUs W TMPU3BAaHBI 00ECIIEUUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHM,
CpPeIHUM OOIMMM, CPEIHUM NPO(ECCHOHATBHBIM M BBICIIUM OOpa3oBaHMEM. B To ke Bpems
KOKIbIA U3 3TUX YU€OHBIX MPEIMETOB JOJDKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIlICHUE
o0pa3oBaTeNIbHBIX, BOCIIUTATEIbHBIX U PA3BUBAIOIIMX 3ajay, CBA3AHHBIX ¢ MpodopHueHTanueit
oOyuaronuxcs M CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4yHOTO 3HaHUA,
CBS3aHHOTO C OWOJIOTHel, MEAMIIMHOM, SKOJOTHeH, IMCUXOJOrHei, CHOPTOM WM BOEHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamety "buosorus" gaér mpeacraBiieHHE O SN U 3a/1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE, OIpeeisieT 00s13aTeIbHOe
(MHBapHaHTHOE) TMPEAMETHOE COJEpXkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesiaM M TeMmaw,
pacnpezeneHue Mo KiaccaM, peKOMEHIyeT MOCIIeJ0BAaTeNIbHOCTh U3YUYeHUs YueOHOTO MaTepuania
C y4€TOM MEXIIPEAMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTO Ipolecca,
BO3pACTHBIX 0coOeHHOcTel oOydaromuxcs. B mporpamme mo OHONOTUU peann30BaH IMPUHIIMUIL
MIPEEeMCTBEHHOCTH C H3Y4Y€HHEM OHOJIOTUM Ha YpPOBHE OCHOBHOTO OOIIero o0pa3oBaHU,
Onmaromaps 4yeMy MPOCMAaTpPUBAETCSl  HANPABICHHOCTh HAa  MOCIEAYIOLIEE  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUN, OPHEHTUPOBAHHBIX Ha (HOPMHPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIUICHHS], MPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIMTaHUE OEpEeKHOr0 OTHOIIEHUS K OKpyXaromed NpupogHoit cpene. B mporpamme mo
OMOJIOTUH TaKXe IOKa3aHbl BO3MOXHOCTHU YyueOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO k niaaHUPYeMbIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pesyiabrataM oOy4deHHs ©W B (POPMUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
NEeATeNbHOCTH OOYYaoUIMXCsl MO OCBOEHMIO COJAEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeJiHero oO11ero oopa3oBaHusl.

VYuebublil peamer «buosiorus» Ha ypoBHE cpeiHero oOriero oopa3oBaHHUs 3aBepllaeT
Ouosornyeckoe oOpa3zoBaHuE B IIKOJE U OPUEHTHPOBAH HA PACIIMPEHUE U YriayOlieHHe 3HaHUMH
oOyyaromuxcs O JKMBOM MpHUpPOJE, OCHOBAX MOJEKYIIPHOH W KIETOYHOM OHoioruy,



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

Nzydenne yueOHOTO TIpenmeTa «broorusy Ha yriayOJIeHHOM ypOBHE OPUEHTHPOBAHO HA
MOJrOTOBKY OOYyYaromuxcs K TMOCIEAYIOMIEMY IOJYYeHHIO0 OHMOIOrMYeckoro oOpa3oBaHUsS B
By3aX M OpraHM3alusAX CpeIHero mpodeccnoHaIbHOro o0pazoBaHus. OCHOBY €ro COJep)KaHUs
COCTaBIIIET CHCTEMa OWOJIOTUYCCKMX 3HAHWH, TOJYYCHHBIX TPH HW3YUYCHUU OO0YJArOIIHMHCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX pa3/ielloB OHOJOTMM HAa YPOBHE OCHOBHOIO OOIIETo
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 MOYKHO HCIIOJIB30BaTh KaK OPUEHTHUPHI IS
nocieayromnero Beioopa npodeccun. Bo3mokHa Takxke MHTErpanus OMOJOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIUMHU 3HAHHUSIMH, TTOJTYICHHBIMH O00YJaIONTUMUCS TIPH H3YICHUH (PU3UKH, XUMUH,
reorpaduu U MaTeMaTUKH.

CrpykTypa mporpammbel 1o ydeOHoMy mpenMery "buonorus" oTpakaeT CHUCTEMHO-
YPOBHEBBI M 3BOJIOIMOHHBIN TMOIXOJbI K U3ydeHuto Ouosiornu. CorjacHO WM, H3yJarOTCs
CBOWCTBAa M 3aKOHOMEPHOCTH, XapaKTEPHBIE JIUIS KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIlNH,
SBOJIIOIIMM OPraHUYECKOT0 MHpa Ha 3emiie, COXPAaHEHHUsS OHOJOTMYECKOro pa3HooOpa3us
waHeTtsl. Tak, B 10 kiacce W3ydaroTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOUHOM Ouosioruw,
AMOPHOJIOTHH U OHOJIOTHH PAa3BUTHS, TEHETHKH M CEJICKIINH, OMOTEXHOJIOTHH M CUHTETHUCCKOM
OMOJIOTHH, AaKTYaJIU3UPYIOTCS 3HAHUA OOYyJaromuxcsi 1Mo OOTaHWKE, 300J0THH, AHATOMHH,
¢dbusmosornu yenoBeka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
y4eHue o ouocdepe.

VYueOnplii npenMer «buosorus» TpU3BaH 00ECIEYUTh OCBOEHHE OOYJAIONTUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJICH, NPUHIMIIOB U MpaBWI, JIEXKalluX B OCHOBE
COBPEMEHHOM E€CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, 3HAHUW O CTPOCHHUHM, MHOTOOOpa3uu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OMOIEHO03a, SKOCHCTEMBbl, O BbIAAIOIINXCS
HAy4YHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHOJIOTHU, NMPUKIAJAHBIX acCMeKTax
Oouonornueckux 3HaHWi. [l pa3BUTHA M MOJJEpXKaHUS HHTEpeca 0O0ydarommxcsi K OMOJOTUr
HapsIy CO 3HAUUTENIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKAaHUHU MTPOrPAMMBI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBICHHS M Pa3BUTHs TON WJIM HWHOMI
obnactu OMOJIOTMH, BKJIAJIOM OTEUECTBEHHBIX U 3apYyOEKHBIX YUEHBIX B pEIICHHE BayKHEUIIMX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MpooIIeM.

Henb nzydenus yuebHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE — OBJIaJICHHUE
0oOyyaroUMMUCS 3HAHUSMU O CTPYKTYpPHO-(DYHKIIMOHAILHOM OpPraHU3allMd >KUBBIX CHUCTEM
pPa3HOTo paHra u NpuoOpeTeHrne YMEHHUI HUCIOJIb30BaTh ATH 3HAHUS B (OPMHUPOBAHUHN HHTEpEca
K ompenenéHHoi obnacTu nMpodecCHOHAIbHON NeATeNbHOCTH, CBSI3aHHOW C OMOJIOTHEH, Win K
BBIOOPY y4eOHOT0 3aBeIeHus AJIsl TPOJOHKEHUS OMOJIOrHYeCKOro oopa3oBaHusl.

Jloctrmxenne 1enu u3ydeHus: yaeOnoro npeamera «buonorusy Ha yriayO0i€HHOM ypoBHE
obecrieunBaeTcs PeIIeHUEeM CIIEIYIOUIUX 3a/1a4:

OCBOCHHE OOYYaIOIMMHUCA CHCTEMbl OHMOJOTMYECKUX 3HAHHUU: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIIEMIIUIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIISIIOIMX  COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTeM (KJIeTKa, OPraHu3M, MOMYJISIus, BH/,
ouoreoreHo3, Ouocdepa); O BBIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOyYaromMXcsi C  METOJaMH  TO3HAHUS  JKMUBOW  MPUPOIBI:
HCCIIEeIOBATEIbCKIMH METOJIAMH OMOJIOTMYECKUX HAyK (MOJEKYISIPHOU U KIETOYHOW OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUH PA3BUTHS, TEHETHKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTHH, TAJCOHTOJOTHH, OJKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  IPOBEJCHUS



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

oBJIaZicHue OOYyYarONMMUCS YMEHHSIMH: CAaMOCTOSITEIbHO HAaXOAWTh, AaHAIU3UPOBATH M
HCI0JIb30BaTh OMOJIOTHUYECKYIO MHPOPMAIINIO; TIOJIH30BATHCS OMOJIOTMYECKON TEPMUHOJIOTHEH U
CUMBOJIUKOW; yCTaHAaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJOTHM M COIMATBHO-
SKOHOMHYECKUMH M SKOJOTHYCCKHMH NPOOJIEeMaMHU YeJIOBEYECTBA; OICHWBATH ITOCIICICTBUS
CBOCW JEATENFHOCTH 10 OTHOIIEGHHIO K OKpY)KAIoUIed NPHUPOIHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3/IOPOBBIO  OKPYKAIOMIMX JIIO/ICH; OOOCHOBBIBAaTH M COONIOJATH  MeEphl
poQrIaKTUKH MHPEKITMOHHBIX 3a00JICBaHM, MpaBuiia TOBEICHUS B TPUPOJIE U OOCCIICUCHUS
0€30MacHOCTH COOCTBCHHOU >KM3HEICATCIILHOCTH B YPE3BBIYAWHBIX CHUTYAIUSX MPHPOIHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHBIC HAYYHBIC OTKPHITHUS B o01acTu
OUOJIOrUH;

pa3BUTHE Y 00YYArOMIMXCSl UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B mpoliecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITHSAMH M COBPEMEHHBIMU HCCJICIOBAHUSMU B OHOJIOTHH,
pemaemMpIMi €10 MPOoOJIeMaMH, METOJIOJIOTHEH OMOJIOTHYECKOTO WCCIIENOBAHUS, TPOBEICHHS
IKCIEPUMEHTAIBHBIX HCCICIOBAHUHN, pENICHUS OHOJOTHYECKHX 3a/Jad, MOJICTUPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCITUTaHHUE Y 00yJarOMIMXCS IIEHHOCTHOTO OTHOIIEHUS K YKUBOW MPHUPOJIC B IEJIOM U K
OTIENbHBIM €€ O0O0BeKTaM U SBJICHUAM;, (HOPMHPOBAHHE OKOJOTHYCCKOW, TEHETHYCCKON
IPaMOTHOCTH, OOIICH KYJIBTYphl TOBEACHHUS B MPHUPOJIC;, WHTETPAIMH ECTCCTBCHHO-HAYYHBIX
3HAHWI;

npuoOpeTeHne 00yJaromuMucs KOMITETCHTHOCTH B paroHAITBEHOM
MIPHUPOIOTIONIE30BAHUH (COOIIOICHHE TTPABIII TTOBEJICHHUS B MIPUPOJIE, OXPAHBI BUIOB, YKOCHUCTEM,
onocdeprpl), COXpaHEHWH COOCTBEHHOTO 3I0POBbS M 3J0POBbS OKPYKAIOIIUX JIFOACH
(cobmonenus Mep PO HITAKTUKH 3a00JIeBaHUH, obecrieueHne 0e30macHOCTH
KU3ZHEJCSATEIbHOCTH B UPE3BbIUaHBIX CUTYAIUSIX MPUPOTHOTO U TEXHOTE€HHOTO XapakTepa) Ha
OCHOBE UCIOJIb30BaHUs OMOJIOTMUECKUX 3HAHUN 1 YMEHHI B MOBCEAHEBHON KU3HU;

CO3JaHME YCJIOBHHM [UIsI OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHCS HWHAUBUAYAJTIBLHOMN
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroemMy mpodecCHoOHATEHOMY
CaMOOIIPE/ICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO1ee 4MciIO YacoB, OTBEACHHBIX Ha U3ydeHUE OUOJOTMHM Ha YIrIyOJEHHOM 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 oOpraHu3alMOHHBIX (GOpPM, METOJAOB M CPEACTB OOy4YeHHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PHUKU €ro COJACpXKAHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosyoruueckoro oOpa3oBaHMsI B OpraHHU3aIUsAX CpPeJHEro MpodEeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBUEM IIPpU 00y4YeHUU OMOJIOTUM HA YTIyOJIEHHOM YPOBHE SIBISIETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpeJIeNIIeTCS y4YUTENeM Ha OCHOBE HMEIOIIUXCA MaTepHalbHO-TEXHUYECKHX PECYpCcoB U
MECTHBIX MPUPOTHBIX YCIOBHIA.



COJEPKAHUE OBYYEHUA

10 KJIACC

Conepkanre  TpOrpaMMbl, BBIJICICHHOE KYpPCUBOM, HE BXOIUT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHS — KOMIUICKCHas Hayka. KpaTkas uctopusi pa3BUTHsI OWOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIEC HAYYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HaueHue Ouosiormu B (POPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI
mupa. IIpodeccun, cBsizaHHble ¢ Ouosorueil. 3HaueHHWE OHOJOTUM B TMPAKTHYECKOU
NESTETPHOCTH YENIOBEKAa: MEAMUIIMHE, CEITbCKOM XO3SWUCTBE, MPOMBIIUICHHOCTH, OXpaHe
MIPUPOIBI.

JdeMoHcTpanuu

[Moptpetsr: Apucrorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. dapsun, Y. 'apseii,
I'. Menpnens, B. . Bepuanckui, U. I1. IlaBnos, U. . Meunukos, H. W. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuibl 1 cxembl: «CBsI3b OMOJIOTUH C APYTUMHU HayKaMmuy», «CucTemMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

JKuBbie cucTeMbl Kak MpeAMeET u3ydeHust ononorun. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIIOKHOCTh M YIOPSJOYECHHOCTH
CTPYKTYPBI,  OTKPBITOCTh, = CAMOOPraHMU3AIUs, CaMOBOCIPOU3BEIACHUE, Pa3APaKUMOCTD,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldi >KUBBIX CHCTEM: MOJICKYJISPHBIA, KJICTOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUN ),
ouoctepusiit. [Iponeccsl, npoucxoasiue B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
Kuznp kak ¢opma cymecTBoBaHusI MaTepuu. Hayku, n3ydaroniue ,UBble CUCTEMBI Ha Pa3HBIX
YPOBHSX OPraHU3ALNH.

N3yuenune xuBbIX cucteM. MeToapl OWojiornueckol Hayku. HaOmroneHue, nsmepeHue,
JKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. IlnanupoBanme skcnepumenta. llocranoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonsarue BoIOOpKU U €€ JocTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbX. O1eHka
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI MCKAaKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanun

Tabmuielt u cxembl: «OCHOBHBIE TPU3HAKU KU3HUY», «BHONOrMYECKHE CHUCTEMBI»,
«CBoOlCTBA KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU TPUPOIBI».

O6opynoBanue: J1abopaTopHoe 00OpyAOBaHME [UIsl TpPOBEACHHS  HAOIIOACHUIA,
MU3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTHyeckas padora «Vcrnonap30BaHME Pa3IMUYHBIX METOJIOB MPU H3YUYEHUU >KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun

Knetka — cTpykTypHO-QyHKIIMOHATBHAS €IMHUIIA KUBOTO. MICTOPHS OTKPBITHS KIETKHU.
Pa6otel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TOJIO)KEHUSI COBPEMEHHOU KIIETOYHOM TEOPHH.

MeTopl MOJIEKYISAPHOM W KJIETOYHON OHOJIOTHU: MHKPOCKOMUS, XpomaTorpadus,
anektpodope3, METOJ  MEYEHBIX aToMoB, auddepeHnnaibHoe IeHTpudyrupoBaHue,



KyJIbTUBUPOBAHHUE KIICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHS.
Kongokanvnasa mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOM», «JIEKTPOHHBIA MHKpPOCKOM», «McTopus
Pa3BUTUSI METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTEIbHBIX, )KUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTuueckas padora «M3ydeHue MeTOAOB KIETOYHOH Omosoruu (xpomarorpadus,
anekrpodopes, muddepennuanpHoe eHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckasi Opranu3anms KJIeTKU

XUMUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI. Bosa u €€ posib
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepanbHbl€ BELIECTBa KIETKH, UX OuoJiornyeckasi pojib. Posib KATHOHOB U @aHUOHOB B KJIETKE.

Opranuyeckue BeliecTa KieTku. buonornueckue nonumMepsl. beaku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuunast cTpykTypa Oenka, HenTHIHas
CBsA3b. BTOpuuHas, TpeTuuHas, 4eTBepTHUHAas CTPYKTypbl. JleHarypamus. CBoiicTBa OENKOB.
Knaccudukanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonol.

VYrneBoapl. MoHOCaxapubpl, IUCAXapUIbl, OJUTOCAXapuabl W Tmonucaxapuabl. OOt
IJIaH CTPOEHHS U (U3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buosjorudeckue QyHkuuu
YTJIEBO/IOB.

Jlumuael.  T'mapodunsHO-rHApOQOOHBIE  cBoicTBa.  Kiaccupukanus — nunuios.
Tpurmuuepunsl, pochomunuabl, BOCKU, crepoupl. buonorndeckue ¢pyHkiuu aunuaos. OOmme
CBOWMCTBA OHOJIOTMYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MTOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Ctpoenune HyknenHoOBBIX KUCIOT. HykneoTuasl.
[Mpunnun kommiementapuoctu. IIpaBumo Yapradda. Crpykrypa JJHK — nBoiiHas crnmpais.
Mecronaxoxaenue u ononornueckue Gynknuu JJTHK. Bunst PHK. ®yaknun PHK B knertke.

Crpoenue mosiekyinsl AT®. Makpospruyeckue cBsizu B mosiekysie AT®. buonornueckue
¢byakuun  AT®. BoccraHoBIeHHBIE TEPEHOCYHMKH, UX (QYHKIMH B KIETKe. /[pyeue
HyK1eo3uompugochamot (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPURMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouoiiorusi: OMOXUMHUYECKUE U OMO(U3MUECKHE HCCIIEOBAaHUSI COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomolekyn. Mooderuposanue cmpykmypsvl u  QyHKyu
Ouomonekyn u ux Komniekcos. Komnvromepmwiti Ou3aiin u OpeaHuyecKuti CUuHme3 OUOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanun

[Toptpersr: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep,
C. Ilpy3unep.

Huarpammbl:  «Pacnpenenenre  XUMUYECKMX 3JEMEHTOB B HEXKUBOW IPUPOJIE»,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuuer u cxemsl: «llepuonnyeckas Tabmuia XMMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJEKyNbl Oenkay,
«CTpyKTyphl O€IKOBOW MOJEKYNbl», «CTpoeHHE MOJEKyNl YyrieBoaoB», «CTpoeHHe MOJEeKYI
munuaoBy», «HykienHoBsle KUCIOTH, «CTpoeHre MOJIEKyIbl ATO».

Ob6opynoBaHue: XUMHUYECKas Mocyia 1 000pyL0BaHHE.

JlaGopatopHas padora «O6HapyxeHue OeNKOB ¢ TOMOILIbI0 KAaU€CTBEHHBIX PEAKIIUII».

JlabopaTopHas padora «/cciaenoBanne HyKIEHMHOBBIX KUCIIOT, BBIIEJICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKIMH KIETKH



Tumbl KIETOK: dyKapHOTHYECKass M MpokapuoTHueckas. CTpyKTypHO-(YHKIHOHAIbHBIE
00pa3oBaHUS KJICTKH.

CrpoeHHe TpPOKApHOTUYECKOW KiIeTku. KierouHas CcTeHka OakTepuid ©  apxei.
Oco0eHHOCTH CTPOEHUS TeTepOTPO(PHON U aBTOTPO(DHON MPOKAPUOTUIECKUX KIIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenne 1 QyHKIIMOHUPOBAHHUE SYKAPHOTUIECKOH KieTku. [Inasmarndeckas meMOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4ecKoM MeMmOpanbl. TpaHCHOPT BELIECTB  4epes
IUTa3MaTHYECKYI0 MeMOpaHy: maccuBHBIN (muddysus, obneru€uHas mudys3us), aKTHBHBINT
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcnoptT). Ilonynponunaemocts MeMOpanbl. Pabora
HATPUI-KAJIMEBOTO HAacOCa. DHIOUUTO3: MUHOIUTO3, (haromuto3. JK30uuTo3. Kietoynas cTeHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTCHKH PACTEHHIA, TPHOOB.

Huronna3zma. I{utozonb. I[{utockener. JlBmxeHue nurtoriazMbl. OpraHoMIbl KIIETKH.
OpHoMeMOpaHHbIE OpraHoubl KIETKH: sHAoIIazmaTnueckas cetb (JI1C), anmapat [Nombmxwy,
JIM30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue rpaHyasipHOro petukyinyma. Mexanusm wuanpasnenuss 6enkos 6 IIIC. Cuntes
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [Imankuil  (arpaHyssipHBIi)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHast ¢yHkuus anmnapara ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onvoocu. TpaHCTIOPT BENIECTB
B KJeTKe. Bakyonu pacturenbHbIX KieTok. Kiterounsiii cok. Typrop.

[lonmyaBTOHOMHBIE OpPraHOMJBI KJIETKH: MUTOXOHAPUH, IUIaCTUABL. [lpoucxoodwcoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHJIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIE IJIACTU]IBI
(OTOCHHTE3UPYIOUIUX JYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTBI, JIEMKOIMIACThl  BBICHIMX
pacTeHui.

HememOpanHnble opranons! kietku CTpoeHHe U (yHKIUN HEMEMOpPAHHBIX OPraHOMJIOB
Kietku. Pubocombl.  [Ipomesicymounvie  ¢punamenmol. MukpopuinaMeHTsl. AKmuHosble
Mukpoghunamenmol. MBbIILIEUHbIE KIETKU. AKMUHOGblE KOMNOHEHMbL HEMbIUEUHbIX KAemOK.
MukpoTtpy6ouku. Krerounsrit 1mentp. CTpoeHHE | JBIKCHHE JKI'YTHKOB M PECHUYCK.
MuxkpoTpyOouku nutomiasmsl. Llenrpuons. benku, accoyuuposanuvie ¢ Muxpoguiamenmamu u
muxpompyboukamu. Momoprwie benxu.

SAnpo. OGosnouka Aapa, XpOMAaTUH, KapuoIia3Ma, SAPBIILIKHA, UX CTPOCHHUE U (PYHKIUH.
SnepHblil 6enkoBbIli MaTpHKC. [IpocTpaHCTBEHHOE PAcHOJIOKEHHE XPOMOCOM B HMHTEephazHOM
aape. dyxpomamun u 2emepoxpomamun. benku XpoMaTHHa — THCTOHBL. JJunamuxa s0epHoll
00010uKU 8 Mumose. fl0epHvili mpancnopm.

Knerounsie BkmtoueHus. CpaBHHUTENIbHAas  XapaKTePUCTUKA  KJIETOK  JYKApHOT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanun

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

Tabmuupel u cxembl: «CTpoeHHME 3YKapHMOTHUECKON KieTKu», «CTpOeHHE >KHBOTHOM
KIeTK», «CTpoeHHe pacTUTEIbHON KIeTKn», «CTpoeHue MUTOXOHAPUNY, «Sapoy, «CtpoeHue
IPOKAPUOTHUECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOINpEnapaTbl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOTIpenapaTbl 0aKTepUaIbHbIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHNUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuuyeckas padora «l/3yyeHue CBOMCTB KIETOUHOW MEMOPAHBD».

JlabopaTopHas paGora «/ccienoBanue mia3mMonnsa U JEIIasMoJin3a B PaCTUTEIbHBIX
KIIETKaX.

IIpakTnueckas padora «3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. OOMeH BelecTB M NPEeBpPAaLCHHE JHEPTHH B KJIETKe

AccuMWISIIMA U AUCCUMWISAIUS — JIB€ CTOPOHBI MeTabosm3Ma. Tumsl oOMeHa BelIecTB:
aBTOTPOGHBIH W reTepoTpodHBIA. YyacTHe KuUcCIoOpojga B  OOMEHHBIX —Ipolieccax.



DOunepreruyeckoe obecrneueHne KieTku: mpespamenne AT® B 0oOMEHHBIX mHpoleccax.
@depMEeHTATUBHBINA XapaKTep peakuuil KIETOYHOTo MeTabonu3ma. DepMeHThl, WX CTpOeHHeE,
cBoiictBa M MexaHu3M jedcTBus. Kodepmentel. Otianuust (GpepMEHTOB OT HEOPTaHUYECKUX
KaTain3atopoB.  benku-akTuBaTopel W OCNKU-MHTHOUTOPBL.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIUil OT pa3IUYHbIX (PaKTOPOB.

[lepBUUHBIN CHHTE3 OPraHUYECKHUX BeEIIECTB B KieTKe. POTOCHHTE3. AHOKCUCEHHbIU U
oxcueennvlll  pomocunmes y oaxmepuil. Ceemocobuparowue nUSMeHmMbl U NUSMEHMbl
peaxkyuonno2o yenmpa. Ponb xjmoporuiacToB B mporuecce porocunre3a. CBeroBas U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TlpoayKTHBHOCTh (POTOCHHTE3A.
Bnustane pa3nudHbIX GakTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocunTe3.  Pa3zHooOpaswe  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPHU(PHIMPYIOIINAE
OakTepuu, xene300akTepuu, cepoOaKkTepru, BOAOPOIHbIE OAKTEpUH. 3HaUEHHE XEMOCHHTE3A.

AnarpobHbIe opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpoXKeHUS U UX HCIOJIb30BAHUE
YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTUM W BO30YyIUTETH
0ose3Hel.

AspoOHBIE OpraHu3Mbl. JTamnbl dHEPreTUuueckoro oobmeHa. [loAroTOBUTENBHBIN ATarl.
I'mukonu3 — 6ecKUCIOPOHOE PACIIEIUIEHNE TIIFOKO3bI.

buonoruueckoe okucieHue, Wik KIETOYHOE JbIXxaHue. Pojib MUTOXOHIpUN B Ipolieccax
ouonoruueckoro okucienus. Luknuueckue peakuuu. OxuciautenbHoe QochopunupoBaHue.
Onepeuss membpannozo epaduenma npomonos. Cunmes ATD: paboma npomomnnoi ATD-
cunmasel. IlpeumyiiectBa a’poOHOrO MmyTh OOMEHa BEIIECTB IMepe]  aHadPOOHBIM.
O PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JdeMoHcTpauuu

[Toptpetsr: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
IT. Mutuemn, I'. A. 3aBap3uH.

Tabmuubl n cxembl: «DOTOCHHTE3», «IHEpreTHUeckuii oomen», «bumocuHTe3 Oekay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyIOBaHUE JAJIsl MPUTOTOBJICHUS MOCTOSTHHBIX
Y BPEMEHHBIX MUKPOTIPENapaTos.

JladopaTopHasi pa6ora «lI3ydeHHe KaTaJIUTUYECKOW aKTUBHOCTH (GEepMEHTOB (Ha
MpUMepe aMuUiIa3bl WIH KaTajaasbl)y.

JladbopaTopHas paGora «M3ydeHue (EepMEHTATUBHOTO PACIICIUICHUS IEPOKCHIA
BOJIOPO/JIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB OPOKEHUSI U IBIXaHUSD.

Tema 7. HaciiencrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cuHtesa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUIHOTO
cuHTe3a. Peanuzamus HacnencTBeHHOW wuHopMmanmu. ['eHeTHuecKui KOJ, €ro CBOMHCTBA.
Tpanckpunuus — matpuunslid cuute3 PHK. [IpuHUIUNBI TpaHCKpUNIMU: KOMIUIEMEHTApHOCTH,
AHTUIIAPAIUIEIBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ sranbl. Yuactue TpancnopTHeix PHK B GnocunTese Oenka. YcnoBus
onocunresa 6enka. Koguposanue amuHokucnoT. Pob pubocom B GrocuHTe3e Oemka.

Cospemennvie npeocmasgnenuss o cmpoenuu ceHog. Opranuzanus TeHoMa y MPOKapuoT U
9YKapHoT. Perynmsuusi akTMBHOCTH TI'eHOB Y mnpokapuoT. ['mmote3a omepona (®P. Xako0, XK.
MaHno). MonexynapHvle mexanuzmvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2enog. Perynsaius 0OMEHHBIX MpolieccoB B kiieTke. KiieTounslit romeocras.

Bupycsl — HeknieTouHble (POPMBI )KU3HU U 0ONIuratHbie napasutbl. CTpoeHHe MPOCTHIX U
CIIO)KHBIX BHMPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiti yukn [IHK-codeparcawjux
supycos, PHK-cooeporcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycupie 3aboneBanusi uenoBeKka, JKUBOTHBIX, pacrenuwit. CIINA, COVID-19,
COLIMANIbHBIE M METUIIMHCKUE TIPOOIIEMBI.

Buoungpopmamuxa: unmeepayuss u  ananuz  b6oavwux  maccueos  («bigdata»)
CMPYKMYPHBIX — Ouonoeudeckux oOaunvix. Hanomexnonoeuu 6 Ouonocuu u MmeouyuHe.
Ipoepammupyemvle pynxyuu denxos. Cnocobvi 00cmagKu 1eKapcma.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUI.

Tabmumer u  cxembl: «bumocuuTes Oenka», «[eHernyeckuiét kox», «Bupychi»,
«bakrepuoparmy.

IIpakTnueckas padora «Co3aHue MOJEIIN BUPYCa».

Tema 8. ZKu3HeHHBbIH UK KJIETKH

Knerounsrii numki, ero mepuonasl u perymsmus. Muatepdpaza m muto3. OcoOeHHOCTH
MpoIIeCcCOB, MpoTekaronux B uHTepdasze. [loaroroska kinetku k aenenuro. [IpecunTeTnyeckuii
(MOCTMUTOTUYECKHIT), CUHTETUYECKMM M TOCTCUHTETUYECKUH (TPEMUTOTUYECKUIN) MEepUOJIbI
UHTEpPasHbl.

Marpuunsiii  cunte3  JHK — permmumkanusa.  [lpuHnmnsr  permmkanmu — JIHK:
KOMIIJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPAUIEIbHOCTh. MexaHu3m
pemmukanun - JIHK.  Xpomocombl. Ctpoenue xpomocom. Temomepsl u  TenoMepasa.
XpOMOCOMHBIN HAOOp KJIETKHM — KapUOTHIL. J(MIIOMIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenue xnerkn — Muto3. CTaiuu MUTO3a U MPOUCXOJAIINE B HUX IMpOLEcChl. THIIBI
muTo3a. Kaproknnes u nutokunes. bruonoruueckoe 3HaueHne MUTO3a.

Perynsimuss MUTOTHYECKOrO IMKiIa KiIeTKd. [IporpammupyeMas KieTouyHas rudenp —
anonTo3.

Knetounoe siipo, xpoMocombl, GyHKIIMOHATbHAs TeHOMUKA. Mexanuzmsl nponughepayuu,
oughepenyuposxu, cmapernus u eubenu kiemox. «l{ugpposas xnemrkay — ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdemoHcTpauuu

Tabmuupl 1 cxembl: «KU3HEHHBIM UK KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKaX KOpPEIIKa
JIyKay.

JlaGoparopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JladopaTopHas padora «HaOmogeHne MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa Jyka (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenne u GyHKIHMU OPraHU3MOB

buonoruueckoe  pasHooOpazue opraHu3zMoB. OJIHOKJIETOYHBIE, KOJIOHHAIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEIEATEIbHOCTH OTHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OTHOKIIETOUHBIE BOJIOPOCIH, Ipyrue npoTUcThl. KomoHuanbHbie
OpraHU3MBblI.

B3anMocBs3b yacTeil MHOTOKIIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak exquHoe nesoe. 'omeocras.

Tkanu pacreHuil. Tumbl pacTUTENBHBIX TKaHEW: o0OpazoBaTenbHAs, MOKPOBHAs,
MIPOBOJIAINIAs, OCHOBHAsI, MexaHuueckas. OCoOOEHHOCTU CTpoeHHs, QYHKIUNA U PACHOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX W 4YeloOBeKa. THUIBI JKMBOTHBIX TKAaHEW: SHUTENIHANIbHAS,
COCIMHUTENIbHASA, MbIlIeuHasi, HepBHAas. OCOOCHHOCTH CTpOeHHs, (DYHKIMI U pPacroIOKEHUS
TKaHEH B opraHax >KHBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHblE W Te€HEpaTUBHbIE OpraHbl pacTeHuidl. OpraHnbl U CHUCTEMBI
OpPraHoOB >KMBOTHBIX U UesoBeKa. OYHKIIMN OPTaHOB U CUCTEM OPraHOB.



Omopa Tena opranusmoB. Kapkac pacrenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbI 1 BHyTpeHHU ckeneT. CTpOeHHE U TUIIbI COCIMHEHUS
KOCTEH.

JIBi>xeHue opraHu3MoB. JIBM)KEHHE OJHOKJIETOYHBIX OPraHu3MoB: amE&OOouIHOE,
KT'YTUKOBOE, pECHUYHOE. J[[BI)KeHHE MHOTOKJIETOYHBIX PACTeHHWI: TpPOMU3Mbl U HACTHUH.
JIBM>KEeHME MHOTOKJIETOYHBIX KUBOTHBIX U YeJIOBEeKa: MbllieuHas cucrema. Peduexc. Ckenernoie
MBIl ¥ UX padoTa.

[Mutranune opranu3moB. [lornomenne BOJIbI, YTIIEKUCIONO ra3a ¥ MUHEPAJIbHBIX BEIIECTB
pactenusmu. l[lutanue >XKUBOTHBIX. BHYTPUIIOIOCTHOE W BHYTPUKIETOYHOE MHIIEBApECHHUE.
[lutanre MO3BOHOYHBIX XMBOTHBIX. OTAENbI MUIEBAPUTEIHLHOTO TpakTa. llumieBapuTenbHbIC
xkenesbl. [IumeBapurenbHas cucrema 4eaoBeKa.

Hpixanue opranu3moB. Jlpixanue pactenuil. Jlpixanue >xuBOTHBIX. uddy3us raszos
yepe3 MOBEepXHOCTh KieTku. KokHoe npixanue. [lpixarenpHas moBepxHOCTh. JKabepHoe u
né€rouyHoe JnbpIxaHue. JlpIxaHWe TI03BOHOYHBIX KUBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE
YCIIO)KHEHHE CTPOCHHUS JIETKMX IMO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbHasi cucTeMa 4YelloBeKa.
MexaHu3M BEHTUWISIIUMY JIETKUX Y ITUI] ¥ MJIICKOTIUTAIOMINX. Perynsnust nprxanus. J{prxarenbHbie
00BEMBL.

TpaHcnopT BemeCcTB y OPraHu3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHHWi. TpaHcmopT
BeIIeCTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHocHas cucrema
MMO3BOHOYHBIX JKUBOTHBIX M uyenoBeka. Cepjile, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru
KpOBOOOpaIeH!s.  DBOJIONMOHHBIE  YCIOXHEHUS  CTPOCHUS  KPOBEHOCHOW  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranuzmoB. Beinenenue y pacreHuil. Beinenenue y  JKMBOTHBIX.
Cokpatutenpuple Bakyoiu. Opranbl BbiieneHus. OuubTpaius, cekpeuus Hu oOpaTHoe
BCaChIBaHUE KaK MEXaHU3MBbI pabOThl OpraHoB BheNeHUsA. CBA3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBLACIUTEIBHON cHUCTeMaMH. BplfelieHne y MO3BOHOYHBIX JKMBOTHBIX M uesioBeka. [loukw.
Crpoenue u ¢pyHKImonupoanue Heppona. OOpazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MoOB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepwili u
LIMCTHI MPOCTEUIINUX. 3alUTA Y MHOTOKJIETOUHBIX pacTeHnil. Kyrukyna. Cpencrsa macCUBHOW U
XUMHAYECKOU 3aIUThl. DUTOHIIUEL.

3amMTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MNpOM3BOJHBIE. 3alluTa
opranu3ma oOT OoJsiesHell. MMMyHHass cuctema uesjoBeka. KIETOUHBIE M TyMOpalbHBIN
UMMYHUTET. BpoxxAEHHBIN 1 TPpHOOPETEHHBIN crenuduIecKuii UMMYHHUTET. Teopus KIIOHAIBHO-
cenektuBHOro umMmmyHnuteta (I1. Dpmux, ®. M. bepuer, C. ToneraBa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO KIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

Pazgpaxxumocte M perymsinqus y OpraHu3moB. Pa3apaXuMoCTh Yy OJHOKJIETOUYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U perynsiuus y pacreHuil. PocToBble BelecTBa M UX
3HauYEHHUE.

HepBHas cucrema u pedriextopHas perymasuus y >KUBOTHBIX. HepBHas cucrema u eé
OT/EJbl. DBOJIIONUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBbl y KUBOTHBIX. OTAeibl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KHUBOTHBIX. Pedrnexc u pednexropnas nayra. besycinoBHbie u
YCIOBHBIE PEIIEKCHI.

I'yMopanbHas perynsiuus U SHIAOKPUHHAs CHCTEMa XUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI UM HX TOpPMOHBI. JlelicTBuE TOpMOHOB. B3anMOCBs3p HEPBHOM U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucreMa.

JdeMoHcTpanuu

[Toptper: U. II. I1aBnos.

Tabmuiel U cxeMbl: «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIE BOJOPOCIH,
«baktepum», «lIpocreiimue», «OpraHbl LBETKOBBIX pacTeHui», «CucTeMbl OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOE€HHE HacEeKOMbIX», «TKaHU pacTeHui»,
«KopueBbie cucrembl», «Ctpoenue crebns», «CTpoeHHWe JIHCTOBOM IIACTHHKUY, «TkaHH



KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHass cucremay,
«/pixaTenpHass cucrema», «HepBHas cucrema», «Koxka», «MpbllieyHas cucTeMay,
«BpiienuTenpHas cucremMay, «DHIOKpUHHAsS cuctemay, «CTtpoeHue MbIIpb, «MMMyHHTETY,
«KumeunononoctHsie», «Cxema NUTaHUs pacTeHUi», «KpoBeHOCHbBIE cHCTEMBI NO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rusipb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE J105KJIEBOrO
yepBs», «HepBHas cucrema ppiO», «HepBHass cucrema msrymkn», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cuctema nruny, «HepBHas cuctema MIEKONMMTAIOIIKXY,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOIIpenapaThl OJHOKJIETOUYHbIX OPraHHU3MOB,
MUKpOIpenapaTbl TKaHEH, paKOBUHBI MOJIJIIOCKOB, KOJIJIEKIIUN HACEKOMBIX, UTJIOKOXKUX, KUBBIE
9K3EMILISIPbl KOMHATHBIX PACTEHU, repOapuu pacTeHUN pa3HbIX OTAENIOB, BIa)KHbIE IIPENapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue s JEMOHCTpAallMd TOYBEHHOIO W BO3AYIIHOIO MUTaHWS PACTEHMH,
paciieneHuss Kpaxmajia U OelIKoB TMoJ JeHCTBUEM (EpMEHTOB, OOOpYAOBaHHE JUIf
JIEMOHCTpAIIMH OTBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeJIbHbIX
JBUKEHHM, MOJIEH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladopaTopHas padora «/I3ydueHue TkaHel pacTeHHI.

JladopaTopHas pa6ora «/3ydeHne TkaHel KUBOTHBIX).

JladopaTopHas pa6ora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOkeHHe 1 pa3BUTHE OPTAaHU3MOB

@opMbl pa3sMHOMKEHUSI OpPraHu3MOB: Oecroyioe (BKJIIOYash BEreTaTUBHOE) M IOJIOBOE.
Bujer Gecriosioro pa3MHOKEHHUSI: MIOYKOBAHKE, CLIOPYIISIIHS, pparMeHTalusl, KITIOHUPOBaHHUE.

[TonoBoe pasmuoxkenue. [losnoBeie kieTku, winM rameTsl. Meiio3. Craauu Meiosa.
[ToBenenue xpomocom B meio3ze. KpoccunroBep. buonorndeckuid cMmpIcii Meiio3a U MOJIOBOTO
npouecca. Meio3 u ero MecTo B d)KU3HEHHOM IIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pasButue. [ameroreHes y KUBOTHBIX. [loJOBBIE  JKeye3bl.
OO0pazoBaHue W pa3BUTHE MOJIOBBIX KiIeTOoK. CrepmaroreHe3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

OmnooTBOpeHHEe U SMOpPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIMIOIOTBOPEHHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOoe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOIIOTHS — HAyKa O Pa3BUTHH
opranu3mMoB. Mopghocenez — oOna u3 enaguvlx npobaem smopuonocuu. Konyenyus mopghozeros
u mooenu mopgoeeneza. Ctaauu 3MOpHUOTEHE3a KUBOTHBIX (Ha MpUMEpE JISATYIKH). J[pobiaeHue.
Tunsl gpoGnenus. [emepmunuposanuoe u Hedepmunupogantnoe opodnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH JPOOJECHUS MIICKOTHUTAIOIINX. 3apOABIIIEBBIC JTUCTKUA (TaCTPYJISAIINS).
3aknazka OpraHoB M TKaHEW W3 3apoJbIIEBBbIX JUCTKOB. B3auMHoe BiMsHHE YacTeil
pasBHBaroOIIerocss 3apojsiia (3MOpHOHANbHAs UWHAYKLHWA). 3aKiajka IUlaHAa CTPOCHUs
KUBOTHOTO KakK pe3yJbTaT HUEpPapXU4YeCKUX B3aUMOJCUCTBUI TreHOB. BiusHue Ha
SMOpPUOHAIILHOE PAa3BUTHE PA3TMUHBIX ()aKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbll mepuoxa. IIpsmoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECMO3BOHOYHBIX M TMO3BOHOYHBIX JKUBOTHBIX.
buonorunueckoe 3HaueHUE NMPSAMOTO U HENPSMOIO Pa3BUTHUS, UX PACIPOCTPAHEHUE B IPUPOJE.
Tunbel pocta XUBOTHBIX. DakTOpbl pEryaslMU poOCTa KUBOTHBIX U 4enoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUS y UBOTHBIX M yelloBeKa. [leproabl OHTOreHe3a dYeJoBeKa.
Crapenue U cMepTh Kak OMOJIOTMUECKUE MPOLIECCHI.

PasmHoxenue u paszpurue pacteHuid. ['ametodut u cnopoput. Meiio3 B KH3HEHHOM
nukie pacreHuil. OOpa3oBaHue crop B Ipolecce Meio3a. ['ametoreHes y pacTeHui.
OmnonoTBOpEHHE W Pa3BUTUE PACTUTENIBHBIX OPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHHUE Y
LIBETKOBBIX pacTeHHi. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryisii OHTOIE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JdeMoHcTpanuu



[optpetsr: C. I'. HaBamun, X. Illneman.

Tabmuuer u cxemsl: «BereratuBHoe pasmMHOKeHUE», « THITBI OECIONIOT0 pa3MHOKEHHS,
«Pa3MHOXEHHE XJIaMUJIOMOHANb», «Pa3MHOXKEHHE H3BIVIEHB», «Pa3MHOXEHHE THUIPBI»,
«Meito3», «Xpomocombl», «['amertorenes», «CTpoeHHE SMIEKICTKA U CIEPMATO30UIa,
«OCHOBHBIE CcTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalicKOro
Kykay», «PasBurue capanum», «Pa3Butue nArymkmn», «/[BolHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CeMsSH OJHOJOJbHBIX M JIBYAOJbHBIX pacTeHUN», «KU3HEHHBIN LMK
MOpPCKOM  KamyCTbl», <OKW3HEHHBIM LMK MXa», <OKW3HEHHBIM [UKI ManopOTHUKAY,
«OKM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MMKpOIpEnaparbl  SHIEKIETOK U
CIIEpPMATO30M0B, MOAENb «LIMKIT pa3BUTHS JISTYILIKH.

JlabopaTopnas pabora «l3ydyeHne CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparaxy.

IIpakTHyeckass padora «BpIsBIEHME NPU3HAKOB CXOJACTBA 3apOJABIIIEN NO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTEHUN».

Tema 11. I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U M3MEHYHMBOCTH OPraHU3MOB

Uctopus craHOBIIeHHS U pa3BUTUS IeHETHKU Kak Hayku. PaGoter I. Mengens, I'. ne
O®puza, T. Moprana. Ponb oredecTBeHHbIX Y4€HBIX B pazBuTuu reHetukud. Pabdorer H. K.
Konemosa, H. U. Basunosa, A. H. benosepckoro, I'. [I. Kapneuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETHYECKHUE MOHITUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHbBIC
TeHBbI, aJbTCPHATUBHBIE NPH3HAKH, JOMUHAHTHBIH W PEIECCUBHBIN MPHU3HAK, TOMO3UTOTA,
reTepo3uroTa, 4ucras JWHUS, THOPUAbI, TeHOTHMN, (GeHoTUur. OCHOBHBIE METOAbl T€HETUKHU:
TUOPUIONIOTUYECKUH, ITUTOJIOTHUECKHUH, MOJIEKYJIIPHO-T€HETUYECKUM.

JdemoHcTpauuu

[Toptpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. TumodeeB-PecoBckuii.

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

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TCHETHICCKUX UCCICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemmuBanue. IlepBbiii 3akoH MeHaens — 3aKoH eAMHOOOpas3us
rubpuioB nepBoro mnokojeHus. IlpaBuno nomunupoBanus. Bropoit 3akoH Menzens — 3akoH
paciuernyeHus mpusHakoB. L{uTonsornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHamuzupyromiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HacleIOBAaHMS.
Pacuiennenue npu3HakoB Npy HEMIOJTHOM JTOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. TpeTtwii 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HacJIe0OBaHUs MpU3HAKOB. L{uTonornyeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

CuerienHoe  HacnefoBaHue mnpuszHakoB. Pabotret T. Moprana. CuemnseHHoe
Hacjae0BaHUE TEHOB, HApyUIEHUE CUEIUICHUS MEeXAy TIeHaMu. XpOMOCOMHas TEOpHs
HAaCJIEACTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBI MEXaHU3M OIpENETeHUsl Mmoia. AyTOCOMBbI U TOJIOBBIE
XpoMOcOMBI. ['OMOramMeTHbIi M rereporaMeTHblil moj. ['eHeTudeckass CTPYKTypa MOJOBBIX
xpoMocoM. HacnenoBanue mpu3HaKkoB, CLIETNIEHHBIX C MTOJIOM.

l'enotun xak nenocrHas cucrema. IlnedoTponuss — MHOXKECTBEHHOE JEWCTBHE TE€HA.
MHoXeCTBeHHbIN ajuienu3M. B3auMopeiicTBuE HealuleNbHBIX T€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lonmmmepusi.

['eHeTnyeckuil KOHTpOJIb PA3BUTHS PACTEHUM, JXKUBOTHBIX M YEJIOBEKa, a TaKXKe
(U3HOJOTMYECKUX TPOIECCOB, TMOBEACHUS M KOTHUTHBHBIX (QyHKuuid. [‘eHernueckue
MEXaHHU3Mbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — TApPa3UT» U «XO3AUH —



MUKpOOHOMY. ['eHeTHUecKne aceKThl KOHTPOJIA U U3MEHEHUs! HACJIeACTBEHHOW HH(OpMAIK B
IIOKOJIEHUSAX KJIIETOK U OPTaHHU3MOB.

JdeMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuuer u cxemsl: «IlepBblit u BTOpo# 3akoHbl Menaensy», «Tpetuit 3axkon MeHens»,
«AHanuzupyrollee ckpenBanue», «HenoaHoe nomuHupoBanue», « CLEIIEHHOE HACIeI0BaHUE
MIPU3HAKOB y Ipo30oduibl», «I'eHeTuka nosay, «Kapuorumn yenosekay, «Kapuotun 1po3opuis»,
«Kapuotun ntuup», « MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb I JEMOHCTPAIMK 3aKOHOB €IMHO00pa3us THOPUIOB MEPBOTO
IIOKOJIEHUSI M PACIICIICHUS IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOTIO
HacJeA0BaHus MPU3HAKOB, MOJIENb JUIS IEMOHCTPALMHU CLEILNIEHHOTO HACJIEJOBAaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOIO CKPELIUBAHUS Y
JPO30(UITBI.

IIpakTnueckas padora «lI3yyeHue pe3ynbTaTOB AUTMOPUIHOIO CKPELIUBAHUS Yy
JPO30(UITBI».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHotuna u cpeapl npu popmupoBaHuM (GeHoTuna. M3meH4nBOCTH
npu3HakoB. KauecTBeHHblE M KOJIMYECTBEHHbIE TNpPU3HAKU. Buabpl  U3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas U3MeHYMBOCTh. Poib cpenbl B popmupoBaHUM MOAU(PUKAIIIOHHOM
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'enotunuyeckass u3MeHYMBOCTh. (CBONCTBA T€HOTHIIMYECKOM HW3MEHYMBOCTH. Buusl
TFeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOunatrBHAsT U3MEHYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOMN
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpeJeNax OJHOrO BUAA.

MyranroHHass M3MEHYMBOCTb. BuHIpl MyTanuil: T€HHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CrnoHTaHHbIE W HMHAYLUPOBAHHbIE MyTalUWU. SnepHble M LMUTOIJIA3MATHYECKHE MYTAlUH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBl BO3HUKHOBEHMsS] MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOT'O MpPOLecca. 3aKOH TOMOJIOTMYECKHX
psanoB B HacnenctBeHHoW wu3meHumBocTH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemuka u MU2EHOMUKA, PONb INUSEHEMUYECKUX (HAKmMopos 6 HACIe008aHUuu U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

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

Tabmumer u cxembl: «Buumsl usMeHunBoCTHY», «MoaudbuKalMOHHAs W3MEHYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JieBaHUS YellOBeKay, «Buabl myTanuiiy.

OO6opynoBaHue: XHUBbIE M TepOapHbIE SK3EMIUIIPhl KOMHATHBIX PAacTeHUll, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopuass pabora «lccrenoBaHue 3aKOHOMEpPHOCTEH MOAU(DUKAIIMOHHOM
n3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnuyeckas padora «Myranuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eneTnka 4yesioBexka

Kapunotun uenoseka. MexayHaponHas mnporpamma HCCIEIOBAaHUS I'€HOMa YeJOBEKa.
Metoapl M3ydyeHHs] TEHETUKU YeJoBeKa: I'eHealornYecKuid, OJM3HELOBBIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIpENIEICHNE
TEHOTUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAaHUE, FTEHOTUIIMPOBAHUE, B TOM 4Hcie ¢ nomouisto IT1P-



ananu3a. HacneacrBennblie 3a00ieBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE O0JI€3HU YEJIOBEKA.
Bone3nn ¢ HacmeaCTBEHHOW MNPEIpPACIONOKEHHOCThIO. 3HAUYEHUE MEAUIIMHCKOW T€HETUKH B
MPEIOTBPAIICHUN W JICYCHUW TE€HETHYECKUX 3a00JieBaHU dYelloBeKa. MeInKOo-TeHETUIECKOe
KOHCYNbTHpOoBaHue. CTBOJIOBBIEC KICTKU. [IOHATHE «T€HETUYECKOTO Irpy3a». DTHUECKUE aCIEeKThI
MCCIICIOBAaHUH B 00JIACTH PEJAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernyeckue GakTOpbl MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K (DM3MUECKOMY U
XUMHUYECKOMY 3arps3HEHHUIO OKpYXKAoUEHh cpeapl. ['eHeTHdyeckass NnpeapacnoioKEHHOCTD
YEeJI0BEKa K MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmumer u cxemsl: «KapuoTun demoBeka», «MeTOIbI U3YUEHUSI TCHETUKHA YEIIOBEKA,
«["eHeTnueckue 3a00JICBaHUS YCIIOBEKAY.

IpakTHyeckas padora «CocTaBiICHHE U aHATIN3 POIOCIOBHOM.

Tema 15. Cestexkniusi oOpraHu3sMoB

JlomecTukanusi U CeNeKIus. 3apoKJIeHuEe CENeKIMU U aoMecTukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxkaeHus 1 MHOrooOpa3ust KylbTYpHBIX pacTeHuil. Ponb cenexuuun
B CO3JaHUM COPTOB pacTeHW U TOpoa KUBOTHBIX. CopT, Mmopoja, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHue mis
CEJICKITMOHHOMN pabOTHI.

Metonpl  cenekuMOHHOW  paboThl.  MckyccTBeHHBI — OTOOp:  MAaccoBbIA U
WHIUBHUAYIbHBIA. OJTambl KOMOWHAITMOHHOW celeKkiuu. VchmpITaHue NpoW3BOAUTENEH 10
noToMcTBy. OTOOp MO TEHOTUIy C TOMOIIbIO OILEHKHM (PEHOTUIIA TMOTOMCTBA W OTOOp IO
FEHOTHUITY ¢ ToMonIbto aHanu3a JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKITMOHHOW paboThl. PamuannoHHBIN 1
XUMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeTooB pekomOunaHTHhIX JIHK ms
MOJIYYEHUS UCXOTHOTO MaTepuaia sl CENeKIUN.

[Tonyyenne mnonumionaoB. BrHyTpuBumoBas rubpuamnsanus. bin3kopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aAIUS.
[Ipeononenne Oecraonuss MEXBUAOBBIX THOPUAOB. JIOCTMKEHMSI CENEKIMH PpacTeHH Hu
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe M M3y4E€HHE I€HETUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHHH M UX JUKHX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaneHue U YnpaejieHue 2eHemudyecKUMU pecypcamu CenbCKOX03AUCMEEHHBIX U NPOMbBICIO08bIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS] CYUWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUcie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanun

[Hoptpetsr: H. U. Baguiios, U. B. Muuypus, I'. 1. Kapneuenko, II. I1. JIykbsinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuist u cxeMbl: «L{eHTpBI TPOUCXOXKIEHUSI 1 MHOTO00pa3us KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOIbl CENeKLIUU»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas padora «/3yueHue copToB KylIbTYpHBIX PACTEHUN U MOPOJ JOMAIIHHX
YKUBOTHBIX».

JlabopaTopHas padora «/3ydueHne METOJIOB CENEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

Ikckypeusi «OCHOBHBIE METOMBI U JIOCTHIKEHUS CENEeKIIMU PACTeHUU W JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO03SIIICTBO, B Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

Tema 16. buorexHo10rusi 1 CHHTeTHYeCKAast OMOJI0T U



OOBEeKTHI, HUCIOJb3yeMble B OHMOTEXHOJOTHUH, — KJIETOYHBIE M TKAHEBbIE KYIbTYpHI,
MUKPOOPraHU3MBI, WX XapaKTepUCTHKA. TpaauiuoHHas OWOTEXHOJIOTHS: XJeOoIeueHue,
MOJIy4eHUE KUCIIOMOJIOYHBIX MPOAYKTOB, BUHOJEe. MukpooOuonoruueckuii cunte3. OObEKTHI
MUKPOOHOJIOTUYECKUX TeXHOIOTUH. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozlaHue TEXHOJOIMM M HMHCTPYMEHTOB  ILIEJICHAIIPaBICHHOTO WU3MEHEHMUsSI U
KOHCTPYMPOBAHMS T€HOMOB C LIEJIbI0 TOJy4YEHUs OPraHU3MOB U X KOMIIOHEHTOB, COJIEp KaIlUX
HE BCTpEYaIoLIUecs B IPUPOJie OMOCUHTETUYECKHE MTYTH.

Kiterounas mnxkeHepus. Metoapl KyJabTypbl KIETOK U TKAHEW PAaCTEHWW MU KUBOTHBIX.
Kpunobanku. Comarnveckass ruOpuanM3anusi W coMaTHyeckwii sMmOpuoreHe3. lcmonbp3oBaHue
TaliOuJI0OB B CEJIEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHLIX awmumen. Hcnonv3oeanue
MOHOKIIOHANbHBIX U NOTUKTOHATLHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMs SHLEKIETOK W KJIOHUPOBAaHUE KUBOTHBIX. MeTOJ TpPAaHCIUIAHTALMM SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMUuGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbMYD.

XpOMOCOMHAsI ¥ T€HHasl UHXeHepus. MICKyCCTBEHHBIN CUHTE3 reHa U KOHCTPYMPOBaHHUE
pexombunantHeix JIHK. Cosoanue mpanceennvix opeanuzmos. JIocTukeHUs U NEPCHEKTUBBI
XpOMOCOMHOM W TE€HHOM HWH)XXEHEpUHU. OKOJOTHYECKHME W JTUYECKUE MpoOJeMbl T'€HHOU
HUHXEHEepUH.

Menmumunckue  OuorexHosorun. [loctreHomuas mmdpoBas  memaunuHa.  [TLP-
IMarHocTuka. MeTa0oJIOMHBIN aHalIMu3, FEHOLIEHTPUUYECKUH aHaiu3 MpOoTeoMa YeloBeKa s
OLIEHKH COCTOSIHUSA €ro 3J0pOBbs. Vcronbp30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paxa.
3D-OnounmkeHepust s pa3pabOTKH (yHAAMEHTAIBHBIX OCHOB MEIUIIMHCKHX TEXHOJIOTHA,
CO3JaHMSI KOMIUIEKCHBIX TKaHEW COYeTaHHEeM TEXHOJIOTHMM TpEXMEPHOTo OWONPUHTUHTA U
ckaddonauHra s penieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBL.

CoznaHue BEKTOPHBIX BAaKIUH C II€NIbI0 0oOecriedeHus: KOMOMHUPOBAHHOM 3alIUTHl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHu3MOB (pyHkumonupoBanust PHK-
COJIeprKalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JI€BaHUS YEIOBEKa U AKUBOTHBIX.

JdemoHcTpauuu

Tabmut u  cxembl:  «lcnosb30BaHME  MUKPOOPraHU3MOB B IPOMBILIJICHHOM
MIPOU3BOJCTBEY, «KitleTouHas uHxeHepus», «I 'eHHass HHXXEHEPUSI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOT U,

IIpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

IKekypeust «bHOTEXHOJIOTMS — BaKHEWIAss MPOU3BOJUTENBHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOHMOHHBIX NIPEACTABJICHUN B 0HOJIOTHHI

OpomononHass teopust Y. Jlapuna. IIpeanochulkM BO3HUKHOBEHMS JapBUHHU3MA.
Kusnb u HayuyHas aestenbHocTh Y. JlapBuHa.

JBuxkymue cuibl SBoironuu BugoB 1no Y. JlapBuHy (BbICOKash WHTEHCHUBHOCTH
pPa3MHOXEHHSI OPraHW3MOB, HACJIEJCTBEHHAas HM3MEHUYUBOCTb, OOphba 3a CyIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunretudyeckoir Teopuu osBomionuu (CTD). HeiitpanbHas Teopus
sBomonui. COBpeMEHHAss HBOJIOLMOHHAS OHONOTHS. 3HAYeHHE OHBOJIOLNMOHHONW Teopuu B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUDA.

JdeMoHcTpanuu

IToptpersl: Apucrorens, K. JIunnen, X. b. Jlamapk, 3. K. Cent-Unep, K. Krosbe, U.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, x. Xonzaeitn, J. K. benses.

Tabmumer u cxembl: «Cucrema sxuBod mpupois! (o K. JluaHero)», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «Mexanusm GOpMUPOBAHUS TMPHUCTIOCOOTICHU y pacTeHUH W
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectus Y. Jlapsunay», «Haxonku Y.



HapBuna», «@Popmbl 060pbOBl 3a cymiecTBoBanue», «lloponsr romybei», «MuorooOpasue
KYJIBTYpPHBIX (hOpM KarmycThl», «Ilopoabl JOMaIIHUX KUBOTHBIX», «CXxemMa 00pa3oBaHMs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHMS IBHXKYLUIUX CHJ 3BOJIOLUN», «OCHOBHBIE
II0JIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[Honynsinust Kak syeMeHTapHas eauHuua 3Boitold. COBpPEMEHHBIE METOJIbl OLIEHKH
F€HETUYECKOTO pa3HO00pa3us U CTPYKTYpbl Nomynsuil. 3meHnenue reHoonaa NOMyIsiiuy Kak
AJIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJIEHME. 3aKOH reHeTuueckoro pasHoBecust Jlx. Xapau, B.
BaiinGepra.

OneMeHTapHble (PAKTOPHI (IBMXKYIIUME CHJIBI) SBOJIONMW. MYyTallMOHHBIN Tpolecc.
KomOunaTiBHas u3MeHUMBOCTh. Jlpeii TeHOB — cilydaifHble HEHaNpaBICHHBIE W3MEHEHHUS
4acToT ayiene B momymsiusix. Oddext ocHoBarens. Ipgexm OymbLIoUH020 20PabIUKA.
CHuoiceHue 2eHemuyeck020 pasHooOpasus: npudunsl u cieocmeus. llpossenenue s¢pexma
opetigha 2enos 6 Oomvwuux u manblx nonyiayusx. Murpamuu. W3o0msmms  TOMyIIsIuii:
reorpaduueckas (IpocTpaHCTBEHHAs ), Ouosornyeckas (penpoayKTUBHAs).

EcrtectBennsiii 0TOOp — HampaBisitomuil ¢akTtop 3Boironud. DOpMBI €CTECTBEHHOIO
otOopa: JIBWXKYIIMM, CTaOMIM3UPYIOMIMMA, pa3peiBaomiuid (qu3pynTuBHbINA). [lomoBoit otOop.
Bo3HHKHOBEHHE U ABOJIOLHUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHU3MOB Kak pe3yabTaT MHUKpPO3BOJIOLMH. Bo3HHKHOBEHHE
npucnocobaeHnit y opranuzmMoB. Apomop¢o3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y OpraHu3moB: Mopdosoruueckue, (U3HOIOTHUECKUe, OMOXMMHUYECKHE, TOBEIEHUYECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u ctpykrypa. BumoobpazoBaHue Kak pe3yabTaT MUKPOIBOJIOIMH.
M3onsimmst — xmrodeBoit  (aktop BumooOpaszoBaHus. Ilytm um cmocoObl BHI000pa3oBaHMS:
ajutonatpudeckoe  (reorpaduyeckoe), CHUMIATPUUECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE»
(momurutonan3anust, rubpuanzanus). JJIMTeIbHOCTh SBOIOIMOHHBIX MPOIIECCOB.

Mexanusmbl popMUpOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BoOMOLIMOHHONW OHOJIOTMM B pa3pabOTKEe HAYYHBIX METOJOB COXpaHEHUs
6uopazHooOpazus. MUKPOIBOMIONUS U KOIBOJIONUS MAapa3uTOB M HX X035ieB. MeXaHHU3MBI
(hopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoncTpauuu

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

Tabmuipl u cxeMbl: «MyTaMoHHAs W3MEHYHMBOCTHY», «llomynsauunoHHas CTpyKTypa
BHaa», «Cxema mposBieHHS 3aKkoHa Xapau—BaiinOepra», «IBWKylIue CHIIBI SBOJIFOIIUNY,
«OKOJIOTHUYECKasi HM30JIALMS TMOMYJIALUA ceBaHCKOM Qopenny», «l'eorpaduueckas H30IALIUSL
JUCTBEHHUIIBI CUOMPCKOM M TUCTBEHHUIIBI JaypcKoit», «[lomynsiroHHbIe BOTHBI YHUCIEHHOCTH
XUIIHUKOB M XKepTB», «CxeMa JeHCTBUS eCTECTBEHHOro oToopa», «Dopmbl O6OprOBI 32
CyIIIECTBOBaHHE, «MHayCTpUATBHBIH MEJTaHU3M, «OKuBblie HCKOTIAEMBbIE»,
«[lokpoBuUTENbCTBEHHAs OKpacka XKHBOTHBIX», «lIpemymnpexnaromas oKpacka KHUBOTHBIXY,
«Dusnonoruueckue agantanumny, «I[IpucnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepun Buma», «Bunsl-noitnukn», «CTpykTypa Buga B mpupoae», «CrocoObl
BUJ00Opa3oBanusy, «l'eorpaguueckoe BuAooOpazoBaHMEe TPEX  BHUJOB  JIAHJBIIIEH,
«IKOJIOTHUYECKOE BHJI000pa3oBaHKWe BMJOB CHHUID, «[lomumiouasl pactenuit», «KamycTHo-
peleuHbli THOpHI.

Ob6opynoBanue: repbapu pacTeHUH, KOJIJIEKIIMM HACEKOMBIX, Uydena MTHUIl U 3Bepeil ¢
IpUMEpaMU pa3IMYHBIX MPUCHOCOOJIEHUH, dydena NTUI] U 3Bepeil pa3HbIX BHUJOB, repOapuu
pacTeHuil OIM3KUX BUA0B, 00pa30BaBIIUXCS PA3TUUYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi padora «BbIsiBiIeHNE U3MEHUYHBOCTH Y 0COOEH 0IHOTO BUIAY.

JlaGopatopuas pabora «lIpucnocoOneHuss OpraHM3MOB U HUX OTHOCHTENIbHAs
11e71eco000pa3HOCThY.

JlaGopaTopHas padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHUECKOMY KPUTEPHION.



Tema 3. Makpo3Bo/ionusi M e€ pe3yJibTaThl

Metonpl  u3ydeHus MakpolsBosronuu. [lajgeoHTosormyeckue METOJbl  U3YyYEHUS
sBosoruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduueckne meroapl u3ydeHus sBomounu. CpaBHenue ¢(iaopsl U QayHbI
MaTEepUKOB 1 OCTpOBOB. bruoreorpaduyeckue odnactu 3emin. BUIbI-5HAEMUKN U PEIUKTHI.

OMOpHOJIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHIECKHE METOIbI U3yYCHHUST IBOJIOIHH.
I'enernueckue MeXaHU3Mbl HBOJIIOLIMM OHTOT€HE3a U MOSIBICHMS SBOJIIOLMOHHBIX HOBILECTB.
['omosornuHele U aHaJIOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBu3Mbl. MoJeKyssipHO-
FeHETUYECKUue, OMOXMMHUYECKHE U  MaTEeMAaTUYECKHME METOAbl HU3YyYEHHUS  HBOJIIOLMH.
I'omonoruunsie reHsl. COBpEMEHHBIE METOBI TIOCTPOCHUS (PHIIOTEHETUIECKUX JICPEBHEB.

XPpOMOCOMHBIE MYyTallMM U 3BOJIIOLMSI TEHOMOB.

O6mme 3akoHOMepHOCTH (TIpaBWiIa) ABOMIONUU. [Ipunyun  cmenvl  QYHKYuU.
HeoOpaTtumocTs 3Bomtonnu. AnantTuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIIOIUU.

JdeMoHcTpanuu

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

Tabmuibl u cxeMbl: «DUIOTEHETHYECKUHN PSJ JIOIIAAN», «APXEOTITEPUKCY, «3BEpO3yObhIe
smepb», «Crerouedans», «Punnodgursy, «CemeHHbIe MAaNOPOTHUKWY, «buoreorpapuueckue
30HBI 3emuny, «Jlpelid koHTHHEHTOB», «Penmukthl», «HauampHble cTaguu >MOPUOHATBEHOTO
pa3BUTHUS  TNO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE ¥  QHAJIOTUYHBIE  OpPraHb»,
«PyaumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpbHI YeloBeKa M IIMMMaH3e», «lIaBHbIE
HaIpaBJIEHUS 3BOIOIUNY, «O01IMe 3aKOHOMEPHOCTHU IBOJIIOLIUNY.

O6opynoBaHue: KOJIJIEKIUHU, TepOapuu, MYISDKU HCKOIAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYIMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

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

Haydnple TUNOTE3bI MPOUCXOXKICHUS >KM3HM Ha 3emuie. AOHMOTEHE3 W MaHCIEPMHS.
JloHayyHble TPEICTABJICHUA O 3apOXKACHUU XKU3HU (KpealroHu3M). ['Mmore3a MOCTOSIHHOTO
CaMO3apoKICHUS KU3HU U €€ onpoBepkeHue onbitamu . Peau, JI. Cnamnanuanw, JI. [Tacrepa.
[IpoucxoxxaeHue KU3HU U aCTPOOUOIIOTHUS.

OcHoBHBIE d3Tambl HeopraHuyeckoil sBomonuu. [lnanerapHas (reosoruueckas)
IBOMIONMS. XHUMHYECKas O3BOJIOUUSA. AOHOTEHHBIM CHHTE3 OpPraHWYeCKUX BEIIECTB U3
Heoprannuecknx. OnmbiTr C. Mwmmiepa u . FOpu. OOpazoBaHue MOJUMEPOB M3 MOHOMEPOB.
KoanepBarnas rumore3a A. M. Onapuna, rumore3a nepBudyHoro OymboHa JIk. XosjeiiHa,
reHetudeckas runotesa I'. Mémnepa. Pubosumel (T. Yek) u runotesza «mupa PHK» V. I'nn6Gepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emum u wmetonsl e€ wusydeHus. lckomaemble OpraHUYeCKHE OCTATKH.
l'eoxpononoruss u e€ Meronpl. OTHOcuTeNnbHAasE W a0COJIOTHAsT  TE€OXPOHOJIOTHS.
['eoxpoHonoruyeckast mKana: 30Hbl, SPbI, EPUOJIBI, FTTOXH.

HavanpHbie aTanbl opranndeckoit sBostonun. [losBneHre U 3BOIONUS MEPBBIX KIETOK.
Opomoius Metabosiusma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHKPOOHBIE
OMOIIEHKM Kak aHajor mepBbix Ha 3emiie coobmectB. CrpomartonmuTsl. [IpokapuoTel u
9YKapUOTBHI.

IIpoucxoxaenue >ykapuoT (cumMOuOreHe3). DBOIOLMOHHOE MPOUCXOKICHUE BUPYCOB.
IIpoucxokaeHrMe  MHOTOKJIETOYHBIX  OpPraHM3MOB. DBO3HHMKHOBEHHME OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tamlbl ABOJIOIMM BbICHINX pacTeHUH. OCHOBHbIE apoMOp(O3bl PACTEHUH.
Beixon pacrenuii Ha cymy. llosiBneHue cCHopoBbIX pAacTeHHil M 3aBOEBAHWE HUMHU CYIIU.
Cemennble pacteHust. [IponcxoxaeHne NBETKOBBIX PACTECHHM.

OCHOBHBIE ATaIlbl 3BOJIIOLUHU JKUBOTHOTO MHpa. OCHOBHbIE apoMOp(03bl >KMBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — NOSIBIIEHHE COBPEMEHHBIX THUIOB. [lepBbie XOp0BbIE
KHUBOTHBIC. J)KH3HB B BoJie. DBOJIOIMS MO3BOHOUHBIX. [Iponcxoxaenne ampuOuil 1 penTuini.



[TpoucxoxaeHrne MieKONMUTAOMUX ¥ nTull. [lpuHnun kmodeBoro apomopdosza. OcBoeHue
0€CIT03BOHOYHBIMH U MTO3BOHOYHBIMHU YKUBOTHBIMH CYIIIH.

Pa3Butne xu3HM Ha 3emiie IO 3paM U IEpUOJAM: apXxeW, IPOTEepo30M, Malle030i,
Me3030H, KaifHo30ii. O0Ias XxapakTepuCTHKa KJIMMaTa | reoJIoTHIecKuX mporeccoB. [losBiienue
U PacUBET XapaKTEPHBIX OPraHU3MOB. YTIeoOpa3oBaHME: €ro YCIOBUS W BIHMSHHE HAa T'a30BBINA
cocraB atMochepsl.

MaccoBbie BEIMUPAHHUSI — SKOJOTUUECKUE KPHU3UCHI Mponuioro. [Ipudunbl U cienctBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIM 3KOJOIMYECKUi Kpu3HC, ero ocodeHHoctu. IIpobiema
COXpaHeHus1 OMopa3zHooOpa3us Ha 3emile.

CoBpeMeHHass CUCTeMa OPraHU4ecKoTo Mupa. [IpuHIMIBI KTacCu(pUKAUA OPraHu3MOB.
OcHOBHBIE CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpetsr: ®@. Penu, JI. Cniamnannanwu, JI. Tlacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonneitn, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabnuubl u cxembl: «Cxema onbita @. Penuy, «Cxema omnbita JI. Tlactepa mo uzydeHuto
camo3apoxkieHust xu3Hm», «Cxema omnbita C. Musepa, I'. FOpu», «Otansl Heopranuueckoit
sBosonKn», «['eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOIIOLUNY,
«CxemMa o00pazoBaHusi JyKapuoT MyTéM cuMOuoreHnesa», «Cucrema >KHUBOW MPUPOJIBIY,
«Ctpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PunmOoPuUTH», «OTHOKIECTOYHBIC
BOJIOpoCHN», «MHOIrOKJIETOUHbIE BoJgopocan», «Mxwu», «llanopotHuku», «IonoceMeHHbIE
pactenus», «OpraHbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOTO MHUDPAy,
«Apomop¢o3bl KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueiey», «llmockue uepBu»,
«YneHucroHorue, «PEIOEIY, «3eMHOBOIHEICY, «[IpecmbIikaronuecs», «lItunpn,
«Mnekonuraromue», «Pa3BuTue KuU3HM B apxelckoll spe», «Pa3BuTue KU3HU B
MPOTEPO30MCKON 7pen, «Pa3BuThMe >XKU3HM B MAJICO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOM 3pe», «Pa3BuThMe KM3HMU B KaWHO30MCKOW »Hpe», «CoBpeMEHHas CcucTEMa
OpPraHUYECKOTO MHUPaY.

O6opynoBanue: repOapud pacTeHUW pa3IMYHBIX OTIENIOB, KOJUIEKIMH HACEKOMBIX,
BJIQ)KHBIE Tpenaparbl >XKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM HIJIOKOXKHMX, CKEIEeThI
MO3BOHOYHBIX J>KMBOTHBIX, Yydeda MTHUIl W 3BEpel, KOJUIEKIIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
HCKOIAEMBIX, MYJISKU OPraHMYECKUX OCTATKOB OPraHU3MOB.

BupryaabHas JgadoparopHasi padora «MoaenupoBanue onbiToB Musepa—tOpu 1o
M3YYEHUIO a0MOTEHHOTO0 CHHTE3a OPraHM4eCKUX COSMHEHHM B IEPBUYHOI aTMOChepe».

JlaGoparopHass padGora «/3yyeHue W oONHMCaHUE HCKOMAEMBIX OCTATKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTnuyeckass padora «lI3yueHue o0COOEHHOCTEH CTpPOEHUS pPACTEHUM pas3HBIX
OTJICTIOBY.

IIpakTnueckass padora «M3ydeHne OCOOEHHOCTEH CTPOEHUS  TO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTO1bI aHTPOIIOJIOT UH.

CraHOBIIEHHE TPEACTABICHUM O MPOUCXOKJICHUM 4YETOBEKA. PeIuruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHUHU.

CxoncTBO  4YenmoBe€Ka C  JKMBOTHBIMU. CHCTEMAaTHYECKOE TIOJIOKEHUE YeJIOBEKa.
CBuzeTenbcTBa CXOJCTBA 4YENOBEKA C JKMBOTHBIMH: CPaBHUTEIBHO-MOP(OIOTHUECKHE,
AMOpHUOJIOTUYECKUE, (DU3HOTIOrO-OMOXHUMHUYECKHUe, TMoBeAeHuecKkne. OTinuus uenoBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BuUTHE TOJIOBHOTO
MO3ra U BTOPOW CUTHAIBHOU CHCTEMBI.

JBuwxymue cuibl  (QakTOphl) aAHTPOTIOTeHE3a:  OHOJIOTUYECKHE,  COIMAIIbHBIC.
CooTHolIeHnEe OMOJIOTMYECKUX M COITUAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.



OcHOBHBIE CTaMU aHTpoTOoreHe3a. PanHue yenoBekooOpasHbie 00e3bsIHbI (TPOKOHCYJIHI)
Y paHHUE MOHTU/IBI — OOIIMe TPEAKH YeI0BEKOOOPa3HbIX 00€3bsIH U JIIOJCH. ABCTPAJIOMUTEKH —
JBYHOTHE INpPEIKH JItonen. UenoBek ymelnbld, IepBble M3TOTOBJICHMs Opyaud Tpyna. Yemosek
MPSIMOXOIAIINN W TIEPBBIA BBIXOJ JItoNel 3a mpenensl Adpuku. YenoBek redaenbOeprckuii —
o0mmuMii IpeoK HeaHIePTAIbCKOTO YEIOBEKa M YeJIOBEKa pa3yMHOT0. YeloBeK HeaHJepTalbCKui
KaK BHJ JIIOJEH XOJOJHOTO KJIMMarta. YeloBEeK pa3yMHBI COBPEMEHHOIO THIIA, JIEHHCOBCKUHI
YeJI0BEK, OCBOSHHE KOHTHHEHTOB 32 TpeaeinamMu Adpuku. [laneoreneTnka u najaeoreHOMHKA.

DBOMIONMST COBPEMEHHOTO 4eJoBeKa. EcTecTBEHHBIH OTOOp B MOMYISALMUSAX YEJIOBEKA.
MyraunoHHBIH npouecc U noauMophusM. [lonynsinroHHBIE BOJHBL, Apei] reHoB, MUTpaIMsS U
«3(deKT OCHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonstue o pace. boibime pacwl: eBporneouaHas (eBpa3uiickas),
aBCTpaJO-HEerpouIHasl (PKBATOpHAIIbHAS), MOHTOJIOWIHAsI (a3MaTCKO-aMepUKaHCKas). Bpems u
NyTU paccelieHuss 4YeloBeka 1o 1miaHere. EauHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoOneHHOCTh  4YeloBeKa K  pa3HbIM  YCIIOBUSAM
OKpyxarolei cpenpl. BiusiHue reorpaguueckoil cpensl U apeiida reHoB Ha MOp(OOTHIO U
(U3HOJIOTHIO YETIOBEKa.

MexauciurinHapasle MEeToAbl B (pu3nyeckod (OMOJOTHYECKON) aHTPOIOJIOTHH.
DOBOJIIOLMOHHAS ~ aHTPOIOJIOTUS U TAaJCOAHTPOIOJIOTHSI  YEIOBEYECKUX  MOMYJISAIHiL.
buoconuaneHple  uccienoBaHMs — NPUPOAbI  yenoBeka.  lccrmenmoBaHue — KOABOJIIOLUHU
OMOJIOTMYECKOT0 U COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

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

Tabmumpr u cxembl: «MeToAbpl aHTPOMOJIOTUM», «[OJTOBHOW MO3r YEIIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHBD, «CKeleT 4denoBeKa W CKeJeT IIMMIIaH3e», «PynauMeHTHl u
aTaBU3MbD», «/IBHXKyllHMEe CUJIBI AHTPOINOIrEeHe3a», «OBOJIOLNMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpanonureky», «HeaoBek ymenbliy, «HenoBek mpsaMOXOAsIIuiy, «/IeHUCOBCKUI YEI0BEK»
«Heannepranpup», «KpomanboHIB», «lIpeaku denmoBeka», «ITambl 3BOJIIOIUHA YEIOBEKa,
«PacsI yenoBeka».

OOGopynoBaHue: MYJISDKH OKaMEHEJIOCTEH, TPEMETOB MaTEPHAIbHON KYJIbTYPhI MPEKOB
YyeloBeka, penpoaykuuu (¢potorpaduu) KapTHH C  MHUGOJIOTHYSCKUMU U OMOJICHCKUMU
CIOKETaMH MPOUCXOXKACHUS YelloBeka, poTrorpaduu HaX0JI0K UCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEb Yepera 4YelOBeKa M Yepera IIMMIIaH3€, MOJIEIb KUCTH YeJlIOBEeKa U
KHCTH IIMMIIaH3€, MOJIETIU TOpCca MPEAKOB YEJIOBEKA.

JladopaTopHasi pabora «l3ydeHne OCOOCHHOCTEH CTpOEHHUS CKeJeTa 4YeIOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

IIpakTHyeckas padora «3yueHne 3KOJOrMUECKUX aanTaluil YeIOBEKay.

Tema 6. Oxosormssi — Hayka O B3aHMOOTHOLICHUSIX OPraHU3MOB H
HA/IOPTraHU3MEHHBIX CHCTEM € OKpYKawouieil cpeaou

3apoxxeHue M pa3BuTHE 3KoJoruu B Tpynax A. I'ymGombara, K. @. Pympe, H. A.
CesepuoBa, J. I'ekkens, A. Tencinmn, B. H. CykauéBa. Paznenst u 3amaum skosnoruu. CBs3b
9KOJIOTHUHU C JPYTUMH HayKamHu.

Mertoab! skonoruu. [loneBbie HabMIOAEHUSA. DKCIEPUMEHTBI B KOJOTHU: MPUPOTHBIE U
nabopaTopHble. MoenupoBaHue B 3KOJOIMU. MOHUTOPHHI OKpYXKarolleil cpesbl: JTOKaJIbHBIH,
PErHOHANBHBIN U TI00aIbHBIN.

3HaueHUE SKOJIOTMYECKUX 3HAHMM Ul 4YelIOBEKa. DKOJOTMYECKOE MHUPOBO33PEHHE KaK
OCHOBa CBA3€il uenoBeyecTBa C MNpupoAod. DopmMHpOBaHHE DKOJOTMYECKONW KYJIBTYpHl H
9KOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

Ioptpetsr: A. I'ymGonbar, K. ®@. Pynse, H. A. CeBeprios, D. I'ekkenb, A. Tencnu, B. H.
Cyxkaués.



Tabmuiet 1 cxembl: «Pazfenbl 3komorumy», «MeToabl 3KoJorumy», «CxemMa MOHUTOPHHTA
OKPYKarOLIEH Cpesibl».

JlabopaTopHas pa6ora «/3ydeHre METOJ0B FKOJIOTUUECKUX UCCIIEI0OBAHUI.

Tema 7. OpranusmMsl u cpea 0OMTaAHUA

Okonorndeckue (akropbl W 3aKOHOMEpHOCTH uX JeiictBusa.  Knaccugpukarms
OKOJIOTUYECKUX  (hakTOpoB: abumoTWdeckue, OHOTHYECKHE, aHTpororeHHele.  OOmme
3aKOHOMEPHOCTH JCUCTBUS 3Konorndeckux (pakropos. [Ipasmio munumyma (K. Hlnpenrens, HO.
JInbux). TonepaHTHOCTh. DBPUOUOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue GakTopbl. CBET Kak 3KOJOrHUecKHi Gakrop. JlelicTBIE pa3HBIX YIaCTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYNIbl PACTEHUH U HKUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CUTHalIbHAs poJib cBeTa. DoTonepuoau3m.

Temneparypa kak skojornuyeckuil ¢axrtop. [leiicTBue TeMmmeparypbl Ha OpraHHU3MBL
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnocte kak skosorudeckuit dakrop. [IpucrnocoOneHuss pacTeHuii K Mo IepKaHUIO
BojHOTO Oananca. Kiaccudukanus pacreHuil 1mo oTHomeHuto kK Boje. [IpucnocoOneHust
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUsI OPraHMW3MOB: BOJHAs, HA3€MHO-BO3/YIIHAasA, MOYBEHHAs, ITyOMHHAas
MOANOYBEHHAsI, BHYTpUOpraHu3MeHHas. DU3NKO-XMMUYECKHE OCOOEHHOCTH Cpell OOUTaHud
opranu3moB. [Ipucnoco6aeHnst OpraHu3MoB K KU3HU B Pa3HbIX Cpe/iax.

buonoruueckue putmbel. BHemnune u BHyTpeHHHEe pUTMbI. CyTOYHBIE U TOAUYHBIE
puTtMBL [Iprcnoco0IeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUH JKU3HH.

XKuzuennsie popmbl opranusmoB. [lonstue o xuzHeHHO# (opme. KusHeHHbIE DOPMBI
pacTeHMii: JepeBbs, KyCTApHUKH, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPABBI
JKusnennsie (OpMBI KUBOTHBIX: THUIPOOHMOHTHI, TE€OOMOHTHI, a’poOMOHTHL. (OcoOeHHOCTH
CTPOCHHS M 00pa3a )KU3HU.

buotnueckne daxTopbl. Buabpl OMOTHYECKHMX  B3aUMOJCUCTBUN: KOHKYpPEHIIHS,
XHUIHUYECTBO, cUMOKO03 U ero ¢opmel. [lapazutusMm, koomepaius, MyTyain3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue  B3ammonelcTBHS  (TOMHYECKHE,
dbopuueckue, ¢adbpuyeckue). 3HaueHHE OMOTHYECKUX B3aWMOJICHCTBHHA IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIKIT KOHKYPEHTHOTO UCKIIOUYCHHUSI.

JdemoncTpauuu

Tabmuisl U cxembl: «IKoyoruyeckue GakTopbl», «CBETOBOM CHEKTP», «IKOJIOTUYECKUE
TPYIIIBI dKUBOTHBIX 110 OTHOIIEHHIO K CBETY», « T EIIOKPOBHBIE )KUBOTHBIE», «XO0JIOJHOKPOBHbIE
KUBOTHBIEY», «DHU3NOJIOTUYECKUE aJalTallMd >KUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonorunyeckue putMbl», «KusHeHnoie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«IKOCUCTEMA IIMPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOTO Jiecan, «llenu nuranusy,
«XuurauuectBoy, «llapazutuzmy», «Konkypenuus», «Cumonos», «KommeHcanuzm.

O6opynoBanue: repOapuu pacTEHUN W JKUBOTHBIX, MPHUCIOCOONCHHBIX K BIHSIHHUIO
pPa3IMYHBIX  DKOJOTHYECKHX  (aKTOpOB, TepOapuu  CBETONIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUM, CBETONIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHusi, repOapuy U KOJUIGKIIMHU TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTONYMBBIX
pacTeHuil, 4Yyuyena MNTUI WU 3Beped, repOapuu pacTeHUH, OTHOCIIIUXCA K TUrpoduTam,
KkcepopuTaMm, Me30(puUTaM, KOMHATHbIE pAcT€HHUs MJAaHHBIX TPYNI, KOJUIEKIHMH KUBOTHBIX,
oOHuTaOIUX B Pa3HbIX CpeAax, repOapuu M KOJUIEKIUH PAcCTEHUH M KUBOTHBIX, OOJaJaroluX
YepTaMHd MPUCHOCOOJIEHHOCTH K CE30HHBIM HU3MEHEHUSM YCIOBUH JKU3HH, repOapuu u
KOJUIEKIIUM DPACTEHUH M JKUBOTHBIX PA3JIMYHBIX J>KU3HEHHBIX (OPM, KOJUIEKLIUU KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHas padora «BplsiBieHHE PUCTIOCOOIECHHI OPraHU3MOB K BIUSHHUIO CBETa.

JlaGopaTtopHass pabGora «BplsiBIeHHE NPUCTIOCOOIIEHUII OPraHU3MOB K BIIHMSHUIO
TEMIEPATYPBD).



JlabopaTopHasi pa6ora «AHATOMHUYECKHE OCOOEHHOCTHM PACTEHUH W3 pa3HBIX MECT
OOUTaHHSN.

Tema 8. IKk0/10TUsA BUAOB M NOMYJISIIHI

DKOJIOTHUECKUE XapaKTepUCTUKH nomnyssuun. [lonmynsuus kak Ouogoruyeckasl cucrema.
Ponp HeomHOpOomHOCTH cpenbl, GU3NYECKUX OaphepoB M OCOOEHHOCTEH OHOJIOTUU BUIOB B
(hopMHPOBAHHUH MTPOCTPAHCTBEHHOHN CTPYKTYPHI OMYJIsiiuii. OCHOBHBIC TTOKA3aTEIIH MOTYJISIIHHN:
YUCJIEHHOCTh, TUIOTHOCTh, BO3pAaCTHAas W MOJIOBAs CTPYKTYpa, POKIAEMOCTb, MPHUPOCT, TEMI
pocTta, CMEPTHOCTh, MUTPALIUs.

DKoJiorruueckasi CTpykTypa nomynsanud. OleHKa YUCICHHOCTU momnyiasnud. JluHamuka
MOMYJISALMK U €€ Peryisius. buoTudeckuii moTeHuan nonyasiuuu. MoaenupoBaHue TUHAMHUKA
nonyssiuuu. KpuBbele pocta uMCIEHHOCTH mnomnyinsuud. KpuBble BbDKUBaHUS. Perymsius
YUCJICHHOCTH TOMYJSALIUA: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IJIOTHOCTH.
DKoJjoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsiTne 006 »sKonoruueckoil Humie Bujaa. Mectoobutanue. MHOromepHass MoOJAETb
skoJiornyeckoil Humm /x.M. Xarunacona. Pazmepsl 3xonornyeckoil Humu. [loTeHmansHas u
peanru30BaHHAs HUILIH.

Bun kak cucrema momynsuuid. Apeansl BUIOB. BHIBI M HMX KWU3HEHHBIE CTpPATETHH.
OKOJIOTHYECKUE YKBUBAJICHTEL.

3aKOHOMEPHOCTH TOBEJCHHUS W MHTpaAIlliii JKMBOTHBIX. bBHOJOTHYECKHE WHBA3UU
qy)KEPOIHBIX BUIOB.

JdeMoHcTpauuu
[Toptper: [Jx. 1. XatunHCcOH.
Tabmuis! u CXEMBI: «OKOJOTUYECKHE XapaKTEPUCTUKU OIS,

«[IpocTpaHcTBeHHast CTpyKTypa MNONysuu», «Bo3pacTHele mHpaMuibl HOMYJIALUANY,
«CKOpOCTh  3acelieHHs TMOBEPXHOCTH 3eMJIM  pa3M4YHBIMU  OpraHm3smamu», «Mogenb
skonorudeckoi numu Jx. M. XaTunaconay.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «[IpucrnocoOieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA €CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3M MEXIy OpraHu3MaMu B
OHOILIEHO3E.

OxocuctemMa Kak OTKpbITas cuctema (A. Dbk, Tenciam). DyHKIHMOHAIBHBIE OJIOKH
OpraHM3MOB B SKOCUCTEME: MPOJAYLIEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceru. Aduoruyeckue 6;0ku 3kocucteM. [104BBI M MBI B 3KOCHCTEMAX.
KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM »SKOCUCTEMBbl. buomacca u MHpOAyKIMs. DKOJIOTHUYECKUE
MUPaMUJIbI YUCEIl, OMOMACCHI U SHEPTHUH.

Junamuka  sxocucmem. Kamacmpoghuueckue  nepecmpoiixu. Dnykmyayuu.
HampaBiienHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccud. [lepBUYHBIE W BTOPUYHBIE
CYKIIECCUM W HX TMPUYUHBL. AHTPOINOTEHHbIE BO3JEHCTBUS Ha cykieccud. KimmakcHoe
coobmiectBo. buopasHooOpasue u MOJHOTa KPYrOBOPOTa BEUIECTB — OCHOBA YCTOWYHMBOCTHU
COOOIIEeCTB.

[IpupoaHble SKOCUCTEMBI. JKOocucmeMbl 03Ep U pek. DKocucmemvl Mopeli U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. ATrposKocucTeMa. ArporeHo3. Pazmuuums Mexmay
AHTPOTNIOTEHHBIMU U MIPUPOTHBIMU IKOCHCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['oponckas ¢opa u dayha.
CuHanTponu3anus TOpOJCKON (dayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arposKOCHUCTEM U yPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX  B3aUMOJICHCTBUH  OpPraHU3MOB B
sKocucTeMax. Poab kackaonozo s¢hgexma u 6u006-30uhuxamopos (Kiouesvix 6udos) 8



Qyukyuonuposanuu  dxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
JKOCUCTEMAaMH. YCTOMYMBOCTH OpPraHU3MOB, IONYJISALUMHA W DKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPOITOT€HHBIX BO3CHCTBUM.

Mexanusmol  68030elicmeus  3a2pA3HEeHUU  pA3HLIX MUN08 HA  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCTEMHOM YPOBHAX, OCHOBbl HIKOJIO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeusi. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuiet u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCHCTEMA IIMPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAJIbHBIE TPYMIbl OPraHU3MOB B 3KOCHCTEMEN,
«KpyroBopor BemecTtB B d3kocucreMey», «llenn nuTanus (macTOuiHas, JETPUTHAs)»,
«IKOJOTUYECKAS MUPAMUJIA YUCEID, «DKOJIOTHYECKasl MTUpaMua OMOMacChl», « DKOJIOTHIECKas
nupamuna sHeprumy», «OOpasoBanue Oosota», «llepBuuHas cykueccus», «BocctanoBineHue
Jjeca Tocie moxapa», «JKocucTemMa 03epa», «ArpoleHo3», «KpyroBopoT BemIecTB M MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOboskocucTem».

OGopynoBanue: repbapun pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydesia MTHI] U 3BEpei,
repOapuu KyJIbTYpHBIX U AUKOPACTYIINX PAaCTEHUH, aKBapUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHas pabdora «/3ydeHne pazHOOOpa3usi METKUX MOYBEHHBIX WICHUCTOHOTHX
B Pa3HBIX SKOCHCTEMAX).

IKCKypeust «OKCKypcHsi B TUITUYHBIA OMoreoineHo3 (B 1yOpaBy, Oepe3HsK, €1bHHUK, Ha
CYXOJIOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKYypcHsi « IKCKYPCUS B arpOIKOCUCTEMY (HA TOJI€ WM B TETUIMYHOE XO35SHCTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obmennanerapras o0osouka 3eMiIH, TAE CYIIECTBYET HJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npenacrasienuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
ounocdepe. Obmactu 6uochepsr u e€ cocras. Kuboe BemecTBo 6rochepsl U ero GyHKITHH.

3aKOHOMEPHOCTHU CymiecTBOBaHMs Onocheprl. OcobeHHOCTH OHOChEphl Kak r1o00aabHOMI
skocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTtB U
OMOTeOXMMHYECKHUE ITUKIIBI (YTiepoia, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3onanbHOCTh OHOchepsl. [lonsarue o 6uome. OCHOBHBIE OMOMBI CYILIU: TYHJpPa, XBOIHbIE
Jieca, CMelllaHHble U MIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa u (QyHKIHUS SKUBBIX CHCTEM, OIEHKA HMX pPECYpCHOTO TMOTEHIHUala U
ouochepHbIx PYHKIUH.

JdeMoHcTpanun

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

Tabmuist u cxembl: «I'eocdeprr 3emnuy, «kKpyroBopot azoTa B npupozae», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B mpupojie», «KpyroBopoTt BoJibl B IPUPOAE»,
«OcHoBHBIE Ouombl cymm», «Kinumarnyeckue mosica 3emnn», «Tynapay, «Taiiray,
«Cwmemanneiii  jec», «lllupokonuctBennsiit jec», «Cremb», «CaBanHHay, «IlycTbiHY,
«Tponmyeckuii ecy.

Ob6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKOJOTUYECKHEe KPHU3UChl M UX MpUYMHBI. Bo3neiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHuEe BOAHOM cpenbl. OxpaHna
BOJHBIX pecypcoB. Pa3pymenne noussl. OXpaHa IOYBEHHBIX pecypcoB. M3meHeHune kiuMmara.

AHTpPOTIOTEHHOE BO3JICHCTBUE HA PpACTUTENbHBIA M KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U KMBOTHOTO MHpa. OCHOBHBIE MPUHLHUIBI OXPaHbl MPUPOJIbl. KpacHble KHUTH.



Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). Borannyeckue caapl U 300J0THYECCKHEC
MApKH.

OcCHOBHBIE PUHITUIBI YCTOWYHBOTO PA3BUTHS YEIOBEYESCTBA M MPHUPOIbL. PannoHansHOe
MPUPOJIOTIONIF30BAHUE M COXpAaHEHHWE OMOJIOrHMYecKoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3ucOoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3Hca
1 €r0 BEPOSTHBIC MOCIIEACTBHSL.

Pa3BuTHe METOIOB MOHHUTOPHHTA pA3BUTHUS OIACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemnble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontoie
cucmemvl, obecneuusalowjue O00CMyn K UHGOpMAyUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKOCUcmem 1 cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyua mopckux u nazemHulx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u cxeMbl: «3arpsi3HeHHE aTMOC(heEpbl», «3arpsi3HEHHE TUIPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbI  3ddekT», «Ocobo oxpaHseMmble NPUPOTHBIE
TePpUTOPUNY», «MOJEIN YIPABISIEMOTO MUPaY.

ObGopynoBanue: dortorpadhuu OXpaHIEMBIX PACTCHUN U KUBOTHBIX KpacHoW KHUTH
Poccniickoit ®enepanuu, KpacHoil KHUTH permoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHUOJIOI'N HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYJarOIIMMUCS
IIPOrpaMM CpeIHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX Pe3ylIbTaTOB OCBOCHHSI MPOTPAMMBI 10 OHMOJIOTUU BBIJCIICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAaHWE OOYyJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICTICHHIO,
Hanuuue momugayuu K OOydeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOeXIeHUI JTMYHOCTH HAa OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAIUIUN Pa3BUTHSA
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH ACATCIBHOCTHU IIEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
Onosornyeckoro  oOpa3oBaHUs, Haauyue NPABOCO3HAHUS  DKOJOTHUECKOW  KYIBTYPHI,
CHnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIE TITaHbL.

JInyHocTHEBIE PE3YIbTAThl OCBOCHUA IMPOrpaMMBI 110 onoIornu AJOCTUT'AKOTCA B €IUHCTBEC
yqe6HOI\/II U BOCIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, HCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBLIMHU LICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXXE€HUA K 3aKOHY M IIPAaBOIIOPAIKY, YEIOBEKY Tpyda M CTaplIeMy IOKOJIEHUIO, B3aMMHOI'O
YBaXXCHU, 6epe>I<H0r0 OTHOIIICHUA K KYJIBbTYPHOMY HaCJIC U0 u TpaguuusaM
MHOTOHAIIMOHAIBHOTO Hapojaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIndHOCTHBIE Pe3yIbTaThl OCBOCHHUS y4eOHOTO npeaMera «buosiorus» A0KHBI OTpaxkarh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNuXcsi pyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paciivpeHe >KU3HEHHOTO OTbITa M OMbITa JIEATENIbHOCTH B MPOIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHMS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3MLUK OOy4aromierocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHA POCCUICKOTO OOIIECTBA,;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IpaB U OO0S3aHHOCTEW, yBa)KEHUE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEIbHOCTHU MPH CO3/IaHUHU YU€OHBIX IPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMpENeNsITh COOCTBEHHYIO TMO3MIHI0O [0 OTHONICHHIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME YUUTHIBaTh B CBOUX JCHCTBUSIX HEOOXOJIUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMH yOEXKIECHUSMHU, KyIbTYPHBIMH LEHHOCTSAMH U COLUAIBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IMPOLIECCE COBMECTHOTO BBIMOJIHEHUS Y4YEOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILIEHHS K MHEHHIO
OTITIOHEHTOB MPH 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TyMaHUTapHOMN U BOJOHTEPCKON NEATENbHOCTH;

2) maTpHOTHYECKOT0 BOCIIUTAHNSA:

c(hOpMUPOBAHHOCTh POCCUNMCKOMN TPaKJAHCKON WACHTUYHOCTH, MATPUOTU3MA, YBAKECHUS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTU mepes PoauHOMN, ropocTH 3a CBOM Kpaii, CBOIO
Ponuny, cBOM s3bIK U KyABTYpY, MPOILIOE U HACTOSIIIIEe MHOTOHAITMOHATFHOTO Hapoaa Poccuu;

[[EHHOCTHOE OTHOIIEHWE K TPHUPOJHOMY HACIEAUI0 M TMAMSITHHKAM TPUPOIBL,
nocTxkeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPYIE;



CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAHOBJIICHUE U Pa3BUTHUE
OMOJIOTHH, TOHUMAHWMSI 3HAYCHU S OMOJIOTUU B TIO3HAHUH 3aKOHOB MIPHUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIEeCTBA;

uneiiHass  yOexXJAEHHOCTh, TOTOBHOCTh K CIyKeHHIO u 3amure (OredecTsa,
OTBETCTBEHHOCTbH 3a €ro CyAbOY;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApOAa;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO TTOBEICHHS;

CIIOCOOHOCTH OIEHUBATh CHTYAIllMI0 U IPUHUMATH OCO3HAHHBIC PEIICHHS], OPUECHTHPYSICH
Ha MOPaJbHO-HPABCTBCHHBIEC HOPMBI U [ICHHOCTH,

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIICHHE K CBOWM pOJUTENSM, CO3/JaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPHHSTHS IIEHHOCTeH CEeMEWHOU >KM3HU B COOTBETCTBUU C TPAIUIIUSIMH HAPOJIOB
Poccuu;

4) 3cTEeTHYECKOr0 BOCIUTAHMS:

ACTETHUYECKOE OTHOIICHUE K MHUPY, BKJIFOUAsl ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOMIECTBEHHBIX OTHOIICHHMIA,

MTOHMMAaHKE YMOIIMOHAIBHOTO BO3ICHCTBHS XKUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPRKCHHIO B Pa3HBIX BHUIAX HMCKYCCTBA, CTPEMIICHHE IPOSBISATH
KauecTBa TBOPUYCCKOM JIMIHOCTH,

5) ¢usnuyeckoro BocnuTAaHHA, (POPMHUPOBAHUSI KYJbTYPbl 3A0POBbS W
IMOLHOHATBLHOTO 0J1arONMOJTyYHsi:

MMOHMMAaHKE W pean3alius 3J0pOBOTo U O6e30macHoro oOpa3a Ku3HU (37I0pOBOE MUTAHHE,
coOirofieHre TUTHeHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE LIEHHOCTH TMpPaBWJI WHIUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30TacHOIo
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIKX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TOCJIEICTBUN W HEMPHUSATHS BPEAHBIX NMPUBBIUEK (YMOTPEOICHHUS aIKOTOJIA,
HAapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

TOTOBHOCTb K  AKTUBHOM  JEATENIbHOCTH  TEXHOJIOTMYECKOW U COLMAJIbHOM
HaIpPaBJIEHHOCTH, CHOCOOHOCTh MHHUIIMMPOBATH, IUIAHUPOBATH U CAMOCTOSITENIBHO BBIMOJIHATH
TaKyIo JesITeIbHOCTD;

UHTEpEC K pa3iuyHbIM cepam mpodecCHOHANBHON NEATEIbHOCTH, YMEHUE COBEpPIIAThH
OCO3HAHHBII BBIOOp Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOPa30BaHMUIO U CaMOOOpPa30BaHUIO HA MPOTSIKEHUH BCEH
KU3HU;

7) 3KOJIOrNYeCcKOro BOCIMTAHMA:

9KOJIOTHYECKH 11e7IECO00pa3HOE OTHOIICHUE K MPUPOJIE KaK HCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMUS;

TIOBBIIIIEHUE YPOBHS HKOJIOTUYECKOW KYNBTYphl: NMPHUOOpPETEHHE OMbITa IIAHUPOBAHUS
MOCTYIKOB U OLIEHKHU WX BO3MOXHBIX MOCIEICTBUI TSl OKPYXKAIOIEH cpeapl;

OCO3HaHHKE TTI00aIHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOIeM U MyTeH UX pelIeHHUs,;

CIOCOOHOCTH UCIOJIB30BaTh MPHOOpETaeMble IPU U3YUEHUH OUOJIOTHH 3HAHUS U YMEHUS
MpU pEIIeHUH TPoOIeM, CBSI3aHHBIX C PAIlMOHATBHBIM IPUPOJIONOIB30BaHUEM (COOIIOACHUE
MpaBWJI TIOBEICHUS B TPUPOJE, HANPABIEHHBIX HAa COXPaHEHHWE PAaBHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEINPUATHE ICHCTBUM, NMPUHOCAIIMX BpEl OKpPYXKAloLEeHd IPUPOSHOU cpene,
yYMEHHUE TPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKUE MOCIEICTBHUS MPEAPHHUMACMBIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIMYuE€ Pa3BUTOrO 3KOJOTMYECKOIO MBIIIJIEHHS, 3KOJIOIMYECKOM KYyJIbTYphl, OIIbITA
NESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATHCA HMH B
[I03HABATEIbHONH, KOMMYHHUKATHUBHOW M COLMAJIbHOM IpAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKM M OOILECTBEHHOM IPaKTUKH, OCHOBAHHOTO HAa JUAJIOre€ KYIbTYp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYIHTYPHOM MHUPE;

COBEpUICHCTBOBAHMWE  SI3BIKOBOM W YHUTATENbCKOM  KyJIbTYyphl Kak  CpeicTBa
B3aUMO/JICHCTBUS MEXTy JIOAbMHU U IMO3HAHUS MUPA;

MMOHMMaHHe CHelU(PUKU OUOJIOTMU KaK HayKd, OCO3HaHUs €€ posin B (HOpMHUpPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpY>KaIoLIEM
MHpE KaK O €AWHCTBE TMpPUPOJIbI, 4YeIOBEKa M O0O0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeHnu IpoOIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH ISl COBPEMEHHOM IMBHIIM3ALNU: 00eCTeUeHUs
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATbHBIX
AKOJIOTMUECKUX Npo0sieM U o0ecreueHus nepexoja K yCTOMYuBOMY Pa3BUTHIO, PallHOHATIEHOMY
WCIOJIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHHH OMOJOTMYECKUX 3HAHUI B LENSIX MOBBIMIEHUs 00men
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpPAMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIIMOHAJIBHOU
TPAaMOTHOCTH OOy4JaroImuXxcs, popMHUPYyEeMO TPY U3YICHUH OHOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HAYyKaXx,
CIOCOOHOCTH UCMOJIb30BaTh IOJy4aeMble 3HAHMs JJIs aHalu3a M OObBSACHEHWs SBJICHUHN
OKpYXAIoOILEro MHpa M IPOMCXOJAIIMX B HEM HM3MEHEHHMH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKJIIOYEHUS HAa OCHOBE HAy4HbIX (PAaKTOB M MMEIOUIMXCS JAHHBIX C ILENbI0 IOJY4EHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSTENIBHO MCIIOJb30BaTh OMOJIOIMUYECKUE 3HAHUSA JUIl PEIIECHUs
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTU HAy4YHOW JESATEIBHOCTH, TOTOBHOCTH OCYILECTBIATH IIPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CHOCOOHOCTh K HENPEpPhIBHOMY OOpa30BaHUIO M €aMOOOPa30BaHUIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM 1O OHMOJOTMH B COOTBETCTBUM C IKU3HEHHBIMU
MMOTPEOHOCTSMH.

METAIIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3ylbTaThl OCBOCHHS yueOHOro mnpeaMera «buosjorusy BKIOYAIOT:
3HaYUMble JUIS  (OPMHpPOBAHHS MHPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCHUIUITMHAPHBIC
(MexTpeIMeTHBIE) OOIIIeHAYYHbIE TTOHATHS, OTPAKAOIIHE [1EJIOCTHOCTh HAYyYHOW KapTUHBI MUpa
U crienu UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTeMa, HAay4dyHBIM (haKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHNe, HAOMIOJCHHNE, U3MEPEHHUE, SKCIIEPUMEHT U JIpYTrHe); YHHBEpCaTbHbBIE
yueOHbIe JecTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC, PETYISITUBHBIC), 00ECIIEUNBAOIINE
¢dbopMupoBaHre (QYHKIHOHAIBHONW TPAMOTHOCTH M COIMANBHOW KOMIIETEHIIUU OOy4YarolIuXcs;
COCOOHOCTh oOyyaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCajdbHble YyueOHBbIE ICWCTBHS B IO3HABATEIHHOU U
COI[MAIbHOM MPAKTHUKE.



B pesynbraTe wu3ydeHus OWOJIOTMHM Ha YPOBHE CpeaHero oOmero oOpazoBaHUs Y
oOyuatomierocss Oyayr chopMupoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE NIEHCTBUS,
KOMMYHHUKATHBHbIC YHHBEpCAJIbHBIE Y4eOHBIC JIEHCTBHSA, pETYIATUBHBIE YHHUBEPCAJIbHBIC
y4eOHbIE JICHCTBUS, COBMECTHAS ACATEIBHOCTb.

MertanpeaMeTHble pe3ylbTaThl OCBOCHUSI MPOTPaMMBI CPEJHEro 00Iero odpa3oBaHuUs
JOJKHBI OTPaXKaTh:

OgJiaieHne YHUBEPCATbHBIMYU Y4eOHbIMU NO3HABATEIbHBIMH 1eICTBUSIMU:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSTENIEHO (HOPMYIHPOBATh M AKTyaIM3HPOBATh MPOOJIEMY, paccMaTpuBaTh e¢
BCECTOPOHHE;

WCIOJBb30BaTh TPU OCBOCHUHM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIJICHUS (aHAIM3a,
CHUHTE3a, CpaBHEHUS, Kilaccudukanuu, o00OIIEeHUs), pPacCKpPbIBATh CMBICH OHOJOTHYECKUX
MOHATHH (BBIIENATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABJINBATE CBSI3U C JPYTUMH MTOHITHSIMH ),

OTIpENIeNATh e JACATEIHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUH HUX TOCTHIKCHUS,
COOTHOCHTB PE3YJIbTAThI IEATEIILHOCTH C IOCTABICHHBIMU IIEIISIMH;

WCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS sl OOBsICHEHUS (DAKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOWThH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JEAYKTHBHBIC, II0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPHUBAEMBIX SIBICHUSAX, (POPMYINPOBATH
BBIBO/JIBI ¥ 3AKITFOUYCHHUS;

MPUMEHSTh CXEMHO-MOJICTTFHBIE CPEJICTBA JUIsl TIPEJICTABIICHUS CYIIECTBEHHBIX CBSI3CH U
OTHOIIIEHUH B W3Y4aeMBIX OWOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTHBOPEUMU PA3HOTO PO/Ia,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pazpabaTeiBaTh IUIaH peuieHuss MnpoOjemMbl ¢ Y4€TOM aHalIM3a MMEIOLIUXCA
MaTepHUaJIbHBIX U HEMAaTePHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBATH COOTBETCTBHE PE3YJIHTATOB IIEJISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH pabOTy B YCIOBUAX pPEaTbHOT0, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:

BIIQZIETh HABbIKAMU Y4eOHO-HCCIIE0BATEIBCKON U MPOEKTHON AESITEIbHOCTH, HABBIKAMHU
paspeleHus npobieM, CIoCOOHOCTHI0O U TOTOBHOCTHIO K CaMOCTOSITEILBHOMY MOUCKY METOJIOB
pelIeHUs MPAKTUYECKHUX 3a/a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUS;

HCI0JIb30BATh PA3JIMYHbIE BHUABI JEATENBHOCTH MO MOJYYEHHI0 HOBOTO 3HAHHS, €ro
UHTEpPIpETAINH, MPeOoOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYallMsX, B TOM 4YHCIE MPHU
CO3JaHUU YYEOHBIX U COIMAIIbHBIX MTPOEKTOB;

(hopMHUpOBAaTh HAYYHBIN TUIT MBIIUICHHUS], BIAJAETh HAYYHOW TEPMUHOJIOTUEH, KIIIOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 33Jaud B 00Opa30BaTENbHON AEATETBHOCTU U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIE CBS3M W aKTyallU3UpOBaTh 3a7ady, BBIIBUTAThH
TUNOTe3y €€ peleHMs, HaXOJWUTh AapryMEHThl JUIs J0Ka3aTelbCTBA CBOUX YTBEP)KICHHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJM3UPOBaTh IOJIyYEHHbIE B XOJ€ pELICHHs 3aJaud pe3ylbTaThl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIATH IeJICHANPaBICHHBI MOUCK MEPEeHOCa CPEICTB M CHOCOO0OB JIeHCTBUA B
npoheccuOHANBHYIO Cpeay;

yMETh TMEPEHOCHTh 3HAaHUS B I[IO3HABATENBbHYIO M  IPAKTHYECKYI0 OOJacTH
KHU3HEIEATEIbHOCTH;



YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE WJCH, MpEUlaraTb OPUTHHAJBbHBIE TOJXOJbl M PpEIIEeHUsl, CTaBUTh
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJIbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(OpMaIuu (TEKCTe y4eOHOTO mocoOus,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VHTepHETE), aHAIM3WPOBaTh MHPOPMALHUIO PA3NUYHBIX BHIOB U (opM
IIPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENPOTHBOPEUNBOCTD;

(dbopMynHpOBaTh 3ampoChl M TPUMEHITH pa3IMYHBIE METOIBI IMPHU TOUCKE U O0TOOpe
Onoorndeckoi HHGOpMaIul, HeOOXOIUMOM ISl BRITTOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT MCHOJBb30BaHUS WHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIOJIb30BAaHUS PAa3IMYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIbHYIO (QOpPMY IMpPEACTaBICHUS OHOJIOrMYECKOMN
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

HCII0JIb30BAaTh HAy4YHbIH S3bIK B KauecTBE CpPEACTBAa NpuU paboTe € OHOJOTrHYECKOM
nH(popmalyen: NPUMEHITh XUMUYECKUe, (PU3NYECKUe W MaTeMaTH4YeCKHe 3HAaKh U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMpPeoOpa30oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BIIaJIETh HAaBBIKAMHU pACMO3HABaHMSI M 3allUThl HMHQOpMaMH, HHOOPMAIIMOHHOM
0€30MacCHOCTH JTUYHOCTH.

Osiajienne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH J1€HCTBUSAMU:

1) o6menne:

OCYILIECTBIISATh KOMMYHHKAIIMU BO BcexX cepax KM3HU, aKTUBHO y4aCTBOBAThH B JIUAJIOTe
WIM TUCKYCCHUHU TIO0 CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJCHHUS OTHOCHUTEIIbHO BBIMOJHEHHSI Npe/yiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHI APYIHX YYACTHUKOB JAUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHBIE CpeACTBa OOIICHMS, MOHMMATh 3HAYEHUE COLHUATbHBIX
3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUSI KOH(DIUKTHBIX CUTYallui, YMETh CMSr4aTh KOH(QIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJIETh Pa3JIMYHBIMH CIIOCOOAMU OOILEHUS U B3aUMOJCWUCTBHUSA, IOHUMAaTh HaMepeHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOM (popme
(bopMynupOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO HU3JIAraTh CBOIO TOYKY 3pPEHUSI C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIMBUIYATbHOU pabOThI MpHU
pelIeHn OMOJOTHYEeCKON PpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH YueOHOM 3a/1auu;

BBIOMpATh TEMATUKY M METOAbl COBMECTHBIX JEHCTBUN C Y4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

NPUHUMATh 1EeTH COBMECTHOHM JeATeNbHOCTH, OPraHU30BbIBATH M KOOPAWHUPOBATH
JNEUCTBUA IO €€ NOCTUKEHUIO: COCTABIIATH IUIAH JEWCTBUM, PACHPENENATh POJIA C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Kau€CTBO CBOETO BKJIAJA U KaXJI0TO YYaCTHHKA KOMaHbl B OOIIUI pe3yapTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularath HOBBIE MPOEKTHI, OLIEHUBATh UAEU C MO3UIUM HOBHM3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETMUYECKOE IIOBEIACHHME B DPA3IMYHBIX CHUTYyaLHUsX,
MPOSIBJISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiaieHMe YHUBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:

1) camoopranu3anmus:



UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBIIBICHUS MNPOOJIEeM M WX pPELICHHS B
YKU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM IEJIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYNKax IO OTHOLIEHUIO K JKMBOM IPHUPOJIE, CBOEMY 3J0POBbI0 U 30POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [103HABATEIbHYIO NESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJIATh IJIaH PELIEHUs! IPOOIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

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

OIICHUBATh MPUOOPETEHHBIN OTBIT;

CrocoOCTBOBATh (POPMHPOBAHUIO W MPOSBICHUIO IIMPOKOM SPYIUIMM B pa3HBIX
00JacTsX 3HaHUH, MOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLIEHUBAThH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIIETh HaBbIKaMU MIO3HABATENbHOM pedIeKC KaK 0CO3HAHUS COBEPIIAEMbIX JEHCTBUIN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE CeOS M APYIHX:

IIPUHUMATh ce0s, IOHUMas CBOM HEOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTBI IPYTHUX IIPU aHAJIA3€ PE3YNIbTATOB ACSATEIBHOCTH;

IIPU3HABATH CBOE MPaABO U MPaBO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbie pe3ynbTaThl OCBOCHHS cojepxaHus yueOHoro mpeamera «buonorus» Ha
yrIIyOJIEHHOM YPOBHE OPUEHTHUPOBAHBI Ha obOecrieueHrue mpouaIbHOTO 00yYeHUsT 00yJarOIIUXCs
ouonoruy. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTUM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII 1O OCBOCHMIO, HMHTEPHpPETAllMd U MPeoOpa3oBaHUIO 3HAHHM, BHJbI
JEeSITeNbHOCTH MO TOJYYSHHIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B Pa3jIMYHBIX Y4eOHBIX, a
TaKXe B peajibHbIX )KM3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynbTaTsl MPeACTaBlIeHbl IO To1aM
U3Yy4YECHUSI.

[IpenmerHbie pe3ynabTaThl OCBOEHHUsA ydeOHoro mpenmera «buonorus» B 10 Knacce
JOJIKHBI OTPaXKaTh:

chOpMUPOBAHHOCTH 3HAHUHN O MECTE M POJIU OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(hOopMHUPOBAaHUH E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHnH MpoOJieM parMOHATBHOTO MTPUPOIOTIONH30BAHMS, O BKIIAAE POCCUNUCKUX U 3apyOeHBIX
y4€HBIX B Pa3BUTHE OUOJIOTHH;

BIIQJICHUE CHUCTEMOW OMOJIOTMYECKMX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIIHE
OMOJIOTHYECKHe TEPMHUHBI W TIOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboiM3M, TOMeocTas,
caMOperyJiilMs, CaMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHUE),
Oouonormueckue Teopun (kierounas Tteopus T. IlIBamna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacleAcTBeHHOCcTH 1. Moprana), yuenus (H. M. BaBunoBa — o mentpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3usi TOTOMKOB
IIEPBOr0 IMOKOJIEHUS, PACILECIUIEHUS, YACTOTHI F'aMET, HE3aBUCUMOT0 HacliienoBanus I'. Mennens,



FOMOJIOTMUECKUX PSAOB B HacieAcTBeHHOW wusMeHuuBoctu H. W. BaBuiosa), npuHUunbsl
(KOMIIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMHM METOJIaMHU HAYYHOTO MO3HAHUS, UCIIOJIB3YEMbIX B OMOJIOTHYECKUX
HCCIICIOBAHUSX KUBBIX O0BEKTOB (ONMCAHHE, U3MEPECHHE, HAOIIOICHNE, IKCTICPUMEHT);

YMEHHE BBIJIENATH CYIIECTBEHHbIE ITPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKApPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpu0OB, pacTeHuM,
KUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PacTEHUM, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAIOIIUX B OpPraHU3Max pacTEeHUH, >KUBOTHBIX U
YeJIoBeKa, OMOJIOTHYECKUX TPOILIECCOB: OOMEHa BeniecTB (MeTaboIu3M), IPEBPALICHUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOTO M reTepoTpo(HOrO TUIOB NMUTAHHSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMETOreHe3a, SMOPUOTeHe3a, ITOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKCHHS,
WHIUBUAYAJIHOTO Pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3Huca,
HCKYCCTBEHHOI'O 0TOO0DPa;

YMEHHE YCTaHaBJIMBAaTh B3aUMOCBS3M MEXIY OPraHOMJaMHU KJIETKH U UX (QYHKUUAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEW U UX QYHKIMSIMU, MEX]y OpTraHaMU U CUCTEMaMH OPraHoOB y
pacTeHMii, >KMBOTHBIX U 4YEJIOBEKAa M HUX (QYHKIHUSIMH, MEXKIy CHCTEMaMU OPraHoB U HX
GyHKIMSAMHE, MEXIY dTanlaMM OOMEHa BEUIECTB, dTalaMH KJIETOYHOTO LMKJIA U >KM3HEHHBIX
LMKIOB OpraHuW3MOB, JTalmamMH SMOPHUOHAIBHOTO pPAa3BUTHS, TE€HOTUIIOM M (PEHOTHIIOM,
(dbeHoTUIIOM U QaKTOpaMu Cpeibl OOUTaHUS;

YMEHHE BBISBIIATH OTIMYHUTEIbHbIE MPU3HAKU JKUBBIX CUCTEM, B TOM YHCJIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIO0JIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO
Y CUMBOJIMKY JUISl I0Ka3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIIL;

YMEHHUE pellaTh OMOJIOTMYECKHE 3aJaud, BBIABIATH NPUYMHHO-CIEICTBEHHBIE CBS3U
MEXJly HCCIEAYEeMbIMH OMOJIOTMYECKMMHU MpOLECCaMM M SIBICHMSIMM, JejaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHUM IOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOIHATE JJAOOPAaTOPHBIE U MPAKTUYECKHE pabOThI, COOMI0IaTh MPaBUiIa MpU
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIABUraTh TMIIOTE3bl, IPOBEPATh MX OSKCIEPUMEHTAIbHBIMH CpPEICTBAMH,
(bopMynupys Lelb UCCIEI0BAaHNS], aHAJTM3UPOBATH M10JTydEHHbIE PE3yIbTaThl U 1€1aTh BbIBOIbI;

YMEHHUE Y4acTBOBaTh B Y4e€OHO-HCCIIEI0BATEIbCKOM paboTe 1Mo OHOJIOIMH, SKOJIOTHU U
MeAULMHE, MPOBOAMMOM Ha 0a3ze IIKOJIHBIX HAy4HBIX OOLIECTB, U MYOJIMYHO NPEACTaBIATH
IIOJIy4EHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OIICHMBAaTh OSTHYECKUE AacCIEKThl COBPEMEHHBIX MCCIEIOBaHUA B 001acTH
Ouosoruu U MeIuLMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIIPABICHHOE
M3MEHEHHE T'€HOMA U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBJIATh OCO3HAHHBIN BbIOOp Oyayliel npodeccuoHaabHON AeATeNbHOCTH
B obOmactu OHWOJOrMM, MEAMLMHBI, OHOTEXHOJOTHH, BETEPUHAPUHU, CEIILCKOTO XO35HCTBa,
[IUIIEBON TMPOMBILUIEHHOCTH, YIJIyOJsATh IIO3HABATENBbHBIM HHTEpeC, HANpPaBICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIEH Hpodeccud U MPOAOIDKEHHE OHOJIOTMYECKOTro
00pa30BaHus B OPraHU3aLUAX CPEJHETO MPO(ECCHOHATBHOIO U BBICILIEr0 00pa30BaHuUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHs ydeOHoro mnpeamera «buonorus» B 11 knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMUpPOBaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPa, B IO3HAaHUU 3aKOHOB
IPUPOJIBI M PELICHUH SKOJIOTUYECKUX MpoOJeM 4YeloBedYecTBa, a TaKKe B PEIICHUH BOMPOCOB
palMOHAIBHOTO MPUPOJIOTOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHHS K
pUpoJie, OOIIECTBY, YENOBEKY, O BKJIAJE€ POCCHUICKUX U 3apyOekHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIIAJIETh CUCTEMOM OMOJIOTHYECKUX 3HAHUMN, KOTOpas BKJIIOYACT ONpEACTICHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIMOJAraloMMUX OHOJOTMUECKUX TEPMUHOB M TOHATUH (BHL,



IKocUCcTeMa, Ouocdepa), Omonoruveckue Teopun (dBomtonMoHHas Tteopust Y. [lapBuHa,
CHUHTEeTHYEeCKass Teopus sBosmonuu), yueHus (A. H. CeepuoBa — 0 myTsX M HalpaBICHUAX
sposrorny, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus Jk. Xapau
u B. Baitabepra, 3apoapimeBoro cxojactea K. M. bapa), npaswia (Muammyma 1O. Jlubuxa,
9KOJIOTMYECKOH MUpaMUbl SHEPTHH ), TUIIOTE3bI (TUMoTe3a «mupa PHK» V. I'mnbepra);

YMEHHUE BIAJIETh OCHOBHBIMH METOAAMU HAyYHOTO IIO3HAHMSA, HCIOJIb3yeMBbIMU B
OMOJIOTUYECKUX HCCIIENOBAHMIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONHCaHHWE, H3MEPEHHE,
HaOJIOIeHNe, HKCTIIEPUMEHT), CIIOCO0aMH BBISIBICHHSI W OILICHKH aHTPONOTEHHBIX M3MEHEHUH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBECHHBIC NPU3HAKU: BHUJIOB, OMOTEOLIEHO30B, SKOCHUCTEM U
Oouocdeprl, CTaOMIM3UPYIOLMIETO, IBIKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO O0OTO0pA,
AIUIOMATPUIECKOTO U CUMITATPHYECKOTO BUI000PA30BaHMSI, BIUSHIS ABIKYIINX CHJI SBOJIOINN
Ha TeHO(OH]| MOMYJISAIUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH SBOJIIONNH, KPYrOBOPOTA BEIIECTB U MMOTOKA DHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAaHABJIMBATH B3AaMMOCBS3M MEXIYy MPOIECCaMU DBOJIONWH, IABIKYIIIMH
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTAaMH Pa3JIMYHBIX SKOCHUCTEM U TPHUCIIOCOOJIICHUSIMA K HUM
OpraHu3MOB;

YMEHHE BBIABIATh OTIMYUTENbHBIC TPH3HAKH JKUBBIX CHCTEM, MPHUCIOCOOICHHOCTh
BHJIOB K cpeae oOuTaHusi, aOMOTHYECKMX U OHOTHYECKUX KOMIIOHEHTOB OSKOCHCTEM,
B3aMMOCBSI3€il OPraHW3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX U3MEHEHHUI B 3KOCHCTEMaX CBOEH
MECTHOCTH;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIINE apTYMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTHIO
MW CHMBOJIMKY ISl JIOKa3aTelbCTBAa POJICTBA OPraHM3MOB Pa3HBIX CHCTEMATHYECKHX TPYIII,
B3aMMOCBSI3U OPTraHU3MOB U Cpeabl OOMTAaHUsS, €AMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUs MHOroo0Opasus BUAOB M 3KOCHCTEM KaK YCJOBHUS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHE pelIaTb OWOJIOTUYECKUE 3aJaud, BBIABISATh MPUUMHHO-CIEACTBEHHBIE CBS3H
MEXAY HCCIEeIyeMbIMU OHOJIOTUYECKUMH NPOLECCaMU M SIBICHHUSIMH, J1€1aTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMUH TMOJIyYEHHBIX PE3y/IbTaTOB;

YMEHHE BBINOJIHATH Ja00OpaTOpHbIE W MpaKTU4Yeckue paboThl, cOOMI0IaTh MpaBMia MpU
pabote ¢ yueOHBIM U JJa00PaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIJBUTAaTh TUIOTE3bl, MPOBEPATh HX OIKCIEPUMEHTAIbHBIMU CpPEACTBAMH,
dbopMynupys Leib UCCIeA0BaHNS, aHAIM3UPOBATh MOJIyYE€HHbIE Pe3yJbTaThl U JeJIaTh BBIBO/IBI;

YMEHHE YYacTBOBATh B y4eOHO-HCCIIEI0BATEILCKON paboTe 1Mo OMOJIOTHH, IKOJIOTUU U
MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAy4HBIX OOIIECTB, U MYOJUYHO MPEICTABIATH
MOJIy4YE€HHBIEC PE3YJIbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHME OILIEHWBATh THUIOTE3bl W TEOPUU O MPOUCXOXKJICHUU KHU3HHU, YENIOBEKa U
YeNOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CHOCO0AaX MPEeIOTBPAIEHUS TII00aTbHBIX
M3MEHEHUH B Ouocdepe;

YMEHHE OCYILECTBISTh OCO3HAHHBIN BHIOOP OyAylel mpodeccnoHalbHOM AeSITeTbHOCTH
B o0Omactu OWOJOTHH, OJKOJIOTUH, MPUPOAONOIB30BAHUSA, MEIUIUHBI, OWOTEXHOJOTHUH,
IICUXOJIOTUH, BETEPUHAPUH, CEIIBCKOTO XO3SHCTBAa, MUINEBOM MPOMBIIIICHHOCTH, YIIyOIsiTh
MO3HABATENbHBIM MHTEpEC, HaNpaBICHHBbII Ha OCO3HAHHBI BBHIOOP COOTBETCTBYIOILEH
npodeccun M NPOJOJDKEHHE OHOJIOTMYEecKOro o0pa3oBaHMS B OPraHM3ALUSAX CPEIHEro
po(heCCHOHAIBHOTO U BBICILIET0 00pa30BaHuUs.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KosnuecTBo 4acoB
Ne HaumeHoBaHue pa3ie/ioB U TeM
/i NPOrpaMMBI Beero Konrpoasnbie | IIpakTnuyeckue
padoThI padoThI
1 Buosorus xak Hayka 1 0 0
2 JKuBbIe cHCTEMBI M UX U3yUEHHE 2 0 0
3 Buoorus kieTku 2 0 0
4 XuUMHUYECKasi OpraHu3aIys KICTKH 10 0 0.5
5 Ctpoenue u QyHKITUU KIETKH 9 0 15
6 OOMeH BellecTB U NpeBpallleHue SHEPTUN B 8 0 05
KJIETKE
7 H"aCJ'IeI[CTBeHHaSI nH(pOpMaIUS U peanu3anus 10 0 05
e€ B KJIETKE
8 JKW3HEHHBIN ITUKIT KICTKH 5 0 1
9 Pa3mHOeHNe 1 pa3BUTHE OPraHU3MOB 8 0 1
10 CrpoeHue u GyHKLIHUH OPraHU3MOB 17 0 1.5
11 I'eHeTHKa — HayKa O HACIIEJACTBEHHOCTH H 9 0 0
W3MEHUYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHUHUBOCTH 6 0 0.5
14 I'enerunka yenoBeka 3 0 0
15 Cenekiusi OpraHu3MOB 4 0 0
16 buoTtexHonorust u cuHTETHYECKask OMOJIOTHS 4 0 0
17 PesepBHoe Bpemst 1 0 0
OBIIEE KOJIMYECTBO YACOB I1O0 102 0 8

I[TPOTPAMME




11 KJIACC

KoaundecTBO 9acoB

Ne HaumeHoBaHue pa3/ie/ioB U TeM
n/m | mporpaMmbi Beero Konrpoasnbie | IIpakTnuyeckue
padoThI padoThI

1 3apoKIeHNE U Pa3BUTHE BOITIOIIMOHHBIX 4 0 0
MPEACTABICHUIN B OMOJIOTHH

2 Mukpo3Boironus U €€ pe3yinbTaThbl 14 0 2

3 Makpo3BOJIIOIHS U €€ PEe3yJIbTaThI 6 0 0

4 [TpoucxoxaeHNe U Pa3BUTHUE KU3HH Ha 15 0 15
3emiie

5 [TpoucxoxaeHue YeI0OBeKa — AaHTPOIIOTCHE3 10 0 1
DKOJIOTHSI — HayKa O B3aMMOOTHOIIICHUSX

6 OpPraHW3MOB M HAJIOPTAHU3MEHHBIX CUCTEM C 3 0 0.5
OKpYXKaromen cpeaoi

7 Opranu3Mel U cpesia OOUTaHUs 9 0 15

8 DKOJIOTUS BUAOB W TOMYIISIIAN 9 0 0.5

9 DKO0JIOTHA COOOIECTB. DKOJIOTUUECKIE 12 0 05
CHCTEMBI

10 Brocdepa — rmobanpHas skocHcTEMA 6 0 0

11 UYenmoBek 1 OKpyKaromas cpea 6 0 0

12 PesepBHoe Bpemst 8 0 0

OBUIEE KOJIMYECTBO YACOB I10 102 0 75

I[TPOTPAMME




YUYEBHO-METOANYECKOE OBECIIHEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

* buonorus. buonorndeckre cucTeMbl U IPOIECCHI; yITyOlieHHOe 00y4enue, 11 kmacc/
Tepemon A.B., IlerpocoBa P.A. O61iecTBO ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO «OL]
MHEMO3HWHA»

* buonorus. buosorndyeckre cuCTeMbI U TIPOIECCHI; yrryolieHHOe 00y4enue, 10 kmacc/
Tepemon A.B., IlerpocoBa P.A. O6miecTBoO ¢ orpaHuyeHHOM 0TBETCTBEHHOCTHIO «OL]
MHEMO3HWHA»
yaeOnuk JI.B. Beicorkas, I'.M. Iemvmun, A.O. Pysunckuii, O.B. Cabnmuna u 1p., buonorus
(obmas 6uosorusi), 10 kiacc: yaeOHUK 151 00111e00pa30BaTeNb-HbIX OpTraHU3aIlHii,
yrayOneHHbld ypoBeHb, MockBa; [Ipocsenienue; 2021 ron.

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

MPAKTUKYM K y4eOHUKY yriayOiaeHHOTO ypoBHs «buonorus. O6mas 6uonorus. 10-11
kimacces» o pegakuueit B. K. [llymuoro u I'. M. [IpiMmuna. npaktu-kym I'.M. JIpimiuii,
O.B. Cabnuna, JI.B. Beicoukast: buonorus. O6uias ouonorus. 10-11xmnace. [Ipaktukym.
VYrinyOneHHbll ypOBEHb

A.IO. Monnea. buonorus. Beck mkonpHBINA Kype B cxemax u Tabnuiax.-M.: Dxemo, 2023;
- Coopuuku TectoB EI'D pa3ubix aBtopos (OUII) 2022-2025 rona

-buonorus : 8 3 1./ 1. Teitnop, H. I'pun, VY. Crayr ; mox pexn. P. Conepa ; nep.3-ro aHrII.
m3a. — 4-e u3n., ucnp. — M. : BUHOM.

-EI'D. buonorust: yauBepcansHblii cripaBounuk/ FO.A. CamoBHrYeHKO. — MoCKBa: DKCMO,
2021

yueOnuk JI.B. Beiconkas, .M. Ipimmut, A.O. PyBunckuii, O.B. Cabnuna u ap., buonorus
(obmas 6uosorusi), 10 kiracc: yaeOHUK 151 00111e00pa30BaTENb-HbIX OpTraHU3aIlHi,
yriyoJieHHbIH ypoBeHb, MockBa; [Ipocsemenne; 2021 ro.

A.A. Kupunenko. buonorus. Pa3znen reneruka. Teopusi, TpEHUPOBOYHBIE 3aaHUs: y4eOHO-
MeToandeckoe rmocoowue.- Poctos u//1: Jlernon, 2023;
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