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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuyeObHoMy mnpeamery "buonorus" (nmaizee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM M3 KOMIIOHEHTOB MpeaMeTHOM obsactu «EcTecTBeHHO-
HayuyHble mnpeaMerbl». CoriacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABISIOTCS CIOCOOOM
muddepennmanu  00y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeHUM NpodeccHoHaIbHBIM U BhICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaleil o0ydarmmuXcss U CTUMYJIMPOBAHHEM
MHTepeca K KOHKPETHOW 00JIacTH HAy4yHOTO 3HAHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacraBieHuE O
e M 3ajadax Mu3ydeHus ydeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeeseT o0sa3aTeIbHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEP)KaHUE, €T0
CTPYKTYpHpOBaHHE TIO pa3jiellaM U TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEHyeT TMOCJIe0BATeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€d, JOTMKH Y4eOHOTro Tmpoliecca,
BO3PAaCTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIHUII TPEEMCTBEHHOCTH C HM3y4Y€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpas3oBaHus, Ojarojmaps dYeMmMy  IIPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha TMOCJIEAYIOIIee pa3BUTHE  OWOJIOTMUYECKUX  3HAHUHU,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIIECHUS K OKpyKarolled mnpupoaHoit cpeae. B
IIporpaMme IO OHMOJOrMU TaKXKE IMOKa3aHbl BO3MOXXHOCTH Y4Y€OHOro IpeaMeTra
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOpMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4aroUMxcs MO OCBOCHUIO COAEpNKaHHUS OHOJIOTHMYECKOro oOpa3oBaHHA Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYueOnsbiil npeaMer «buosorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBeplIiaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE€ U OPUEHTUPOBAH Ha



pacmivpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHMOJOruMu, SMOPHOJOTMHM M OHOJIOTUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOIO YYEHHSI U SKOJIOTUH.

N3yuenue yueOHoro mpeamera «buosorusy» Ha YriyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOJIYYEHUIO
Ouosioruyeckoro  oOpa3oBaHUsi B By3aX M OpraHM3aldsiX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUS TOJy4arOT pa3zButhe. Tak,
pacHIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHUS PUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKku, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpammbl 1o yuyeOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIsl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIOIMHA OPTraHUYECKOTO0 MUpa Ha 3emIie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetel. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWOJIOTHH, 3MOpPHOJIOTHH U
OMONOTUN PAa3BUTHSA, TEHETHUKUA U CEJICKI[UU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXxcs MO OOTaHUKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
o0yJarouMMucs: ONOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IpaBUIL,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00Opa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
UCCJIEI0BAaHUSX B OMOJIOIMH, TPUKIAAHBIX aClIEKTaX OMOJOTMYECKUX 3HAaHUU. [[ns
pa3BUTHS WU NOJNJEPKAHMS HHTEpeca oO0ydarolmuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOW WM HMHOM oOjacTu OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELICHUE BaKHEHUIIIUX ONOJIOrMYECKUX U SKOJIOTHYECKUX IPOOIIEM.



Henb uzyuyenus yueOHoro npeamera «buonorusy» Ha yriiyOJI€HHOM YPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy >KUBBIX CHCTEM pa3HOTO paHra W MpUOOpPeTeHUE YMEHHI
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENENEHHONW 00nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOODPY
y4eOHOr0 3aBEeICHUS JIsl TPOJIOKEHUST OMOJIOTMYECKOTO 00pa30BaHuUs.

JlocTmkeHue 1enu u3ydeHus ydeOHoro mpenmera «buosorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHWMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUjIax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUpPa; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSAX OHOJOTHYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMEHHBIX UCCJICOBAaHUAX B OUOJIOTHH;

O03HAKOMJICHHE OOYyYaloImMuXcsi C METOJAaMHU TIO3HAHUS JKUBOW MPUPOJIBI:
UCCJICOBATEILCKUMU ~ METOJaMU  OUOJOTUYECKHX HayK (MOJICKYJISIPHOW W
KJIETOYHOW OHOJIOTHH, HSMOPHOJOTMM W OWUOJOTUU Pa3BUTUS, TCHETHUKU W
CeJICKIIMHM, OWOTEXHOJIOTUM M CHUHTETUYECKOW OHOJIOTHH, TaJICOHTOJIOTHH,
HKOJIOTHUHM);  METOJaMH  CaMOCTOSITEJIBHOTO  TPOBEJEHUS  OMOJOTUYECKUX
UCcclieloBaHUd B JabopaTopud W B mpupoje (HaOmoaeHue, H3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHe OOYYarOIIMMHCS  YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(OpPMAIIMIO; IMOIH30BaAThCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAHABJIMBATHh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATBHO-)KOHOMHUYECKHUMU M  OIKOJIOTHYECKUMU
npoOJieMaM YeJOBEUeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH JACSATEIBHOCTH TIO
OTHOIICHUIO K OKPYXKaIoIIeW NPUPOAHOU cpene, COOCTBEHHOMY 3I0pPOBBIO U
3MI0POBBIO  OKPYXKAIOIUX JIIOJIEH; OOOCHOBBIBAaTH U  COONIONATh  MEpHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MACHOCTH COOCTBEHHOM KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BuTHE y 00yYarolMXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TMpollecCe€ 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHOJIOTHH, pEUIa€MbIMU €10 Mpo0JieMaMu, METOAO0JOTHEH
OMOIOrMYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAaHNM, PEIICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHMS OMOTOTHICCKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y O0YJarONIMXCs [ICHHOCTHOTO OTHOIICHHS K KHUBOW MPUPOJIC B
IIEJIOM M K OTJETBHBIM €€ 00bEeKTaM U SBICHUSAM; (POPMHUPOBAHUE IKOJIOTHUUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpETeHHEe  OOYy4YaloMMMHUCS ~ KOMIETEHTHOCTH B pallMOHAIBHOM
MPUPOAOIIONB30BaHNN (COOJIOJIEHUE TMPaBWII MOBEJAEHUS B NPUPOJAE, OXPaHbI
BUJIOB, 9KOCUCTEM, OHMOC(hEphl), COXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 37I0POBbS
OKpYXXaromux Jrojeid  (coOmrogeHuss Mep NOporIakTUKU — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIYAHHBIX CHUTYyAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJIA  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieaymomeMy npodeccuOHAaTbHOMY CaMOOMpPENENeHUI0, B COOTBETCTBUU C
WUHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTAMHU PETHOHA.

OO61iee yMcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHH Ha YIIIYyOJICHHOM
ypOBHE cpeqHero obuiero oopasoBanusi, coctarisieT 201 gaca: B 10 xmacce — 102
yaca (3 gaca B Heenmo), B 11 kiacce — 99 yaca (3 yaca B Heielno).

OT60p opraHu3arMoHHBIX (HOPM, METOJOB U CPEJICTB OOyUYEHHs] OMOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CIEHM(PUKH €r0 COAECp>KaHWsS M HANpPaBICHHOCTU Ha
OpOJOJKEHHE OMOJOTrMYEecCKOro Oo0pa3oBaHUsT B OpraHU3alUSgX CPEIHETO
podecCHOHaIBLHOTO U BBICIIET0 00pa30BaHUAI.

OO6s13aTeIBbHBIM YCIIOBUEM NPU 00YUYCHHH OMOJIOTHU HA yriayOJIEHHOM YPOBHE
ABIIIETCS TIPOBEJECHUE JTa0OpPaTOPHBIX U TMPAKTUUECKHX padoT. Takxke ydacTue
00ydJaromuXxcs B BBIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMNpEACNICeTCS  Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOJIHBIX YCIOBUH.

COJEPKXAHUE OBYUYEHUA
10 KIJACC

CoaepxaHue IporpamMMbl, BBIJIEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemenHasi OMoJ0rusi — KOMIUIEKCHas: Hayka. KpaTkas uctopusi pa3BUTHUSA
Owonornu.  buomormdeckme  HAyKM M HW3y4aeMble  HMH  TPOOJIEMBI.
dyHIaMeHTaJdbHbIE, NPUKIAJHbIE K TOWUCKOBBIE HAY4YHbIE UCCIEIOBAaHUSA B
OouoJioruu.



3naueHue Ouonoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptunbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHue OHOJIOTUM B
MPAKTUYECKON JAECATEIIbHOCTA YEJIOBEKA: MEAUIMHE, CEJIbCKOM XO3SIUCTBE,
MPOMBIIUIIEHHOCTH, OXPaHE MPUPOIBIL.

JdemoHcTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilasnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, J[x. Yorcon, ®. Kpuk, JI. K. benses.

Tabmuipl u cxembl: «CBsi3b OMOJIOTMM C JIPYTUMH Haykamuy», «Cucrtema
OMOJIOTMYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBI U UX U3yUYeHHE

Kupbie cuCTeMBl Kak MpeaMeT wu3yueHus Ouosoruu. CBOWCTBA JKHBBIX
CHUCTEM: €JIWHCTBO XHWMHYECKOTO COCTaBa, JHUCKPETHOCTh U LEIOCTHOCT,
CJI0XKHOCTh M YIOPSAIOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CaMOOpraHU3alINs,
CaMOBOCIIPOM3BEICHUE, PA3APAKUMOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alid >KMBBIX CHCTEM: MOJEKYJIAPHBIN, KIETOUYHBIH,
TKAHEBBIN, OpTraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, SKOCUCTEMHBIN
(buoreonenoTuyeckuii), OuochepHsuiii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE NpU3HAKU >KUBOro. JKuW3HB Kak (opMa CyIIecTBOBAHUS
Marepuu. Hayku, nzydaroiye »KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3aLIHH.

N3yuenne xuBbIX cucTteM. Meroasl Ouosiorudyeckod Hayku. HaGmronenue,
U3MEpPEHUE, FIKCIEPUMEHT, CUCTEMaTH3alusl, MeTaaHan3. [IoHsATHE O 3aBUCHMON U
HE3aBUCUMOW mnepeMeHHOW. I[lnanupoBanme »skcriepuMenTta. IloctaHoBKa U
npoBepka runore3. Hynesas runores3a. [lonsarue BHIOOpKH M €€ JOCTOBEPHOCT.
Pa3bpoc B Ouonormuecknx mgaHHbIX. OIEHKAa JOCTOBEPHOCTH TMOJYYECHHBIX
pe3ynbTaTtoB. [IpUyMHBI HMCKaKEHHS pE3ynbTaTOB JKcrepumeHTa. lloHsiTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanumn

Tabmuuet 1 cxembl: «OCHOBHBIE TpHW3HAKH >KU3HW», «buomornueckue
cucteMbl», «CBOWCTBa >KMBOM Marepum», «YPOBHM OpraHU3alUUA KUBOU
npupoibl», «CTpoeHrne KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEYECKOro opraHuszMa», «bworeonenos», «buochepa», «Metomsl
W3YUYEHUS )KUBON TIPUPOJIBI.

O6GopynoBanue:  mabopaTopHoe  OOOpYJOBaHHME  JUIS  IPOBEACHUS
HaAOJIOICHH, U3MEPEHH, SKCTICPUMEHTOB.

IIpakTuueckass padora «lcnonb3oBaHHE pPa3IUYHBIX METOJOB IIPH
M3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJiorusi KiieTku



Knerka — cTpykTypHO-QYHKIMOHaNbHAs eAMHULA >KuBoro. Mcropus
OTKpbITUs KieTKH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Illneiinen, P. BupxoB). OCHOBHBIE NOJIOKEHHUSI COBPEMEHHOW KJIETOYHOM
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AU depeHLnanTbHoe
LHEHTpUPYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanHvix
K1emokK. DNEeKTpoHHas MUKpockonus. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusneHHoe) usyieHue Kiemox.

JdemoHcTpanumn

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

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHKpPOIpENapaThl PacTUTENbHbIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

IIpakTnueckas padora «/3yueHue MeETONOB KJIETOYHOM OumoIOTHH
(xpomatorpadus, anektpodopes, muddepeHIHATIBHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHWMHUYECKUA COCTaB KJIETKH. Makpo-, MUKPO- M YJIbTPAMHKPOIJIEMEHTHI.
Boga m e€ ponp Kak pacTBOpPUTENS, pEAareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyisainud. MuHepalbHbIe BellecTBa KJIETKHU, MX OHoJormyeckas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BewlecTBa KIETKU. buosormdueckue mnoauMepsl. benku.
AMUHOKHUCTOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosekynbl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuyHas, TpeTHUYHAs, YETBEPTHUHAS
cTtpyktypsl. Jlenarypamms. CsoiictBa OenkoB. Kraccubukamuss  GeiakoB.
buonorunyeckue pynkuun 6enkoB. /Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, 1UCaXapuibl, OIMTOCAXAPUJIBI U MTOJTUCAXAPUIBIL.
O6mmit t1aH cTpoeHHss W (UBHKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIUU YIII€BOAOB.

Jlumunet. ['uapodunsHO-THAPODOOHBIE cBOMcTBA. Kitaccudukarus munumos.
Tpurmunepunsl, ¢Gocomunuasl, BOCKH, CTepouabl. buonormyeckune GyHKIHM
munaoB. O0mMe CBOMCTBA OMOJIOTHYSCKIX MEMOpaH — TEKY4IeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. CtpoeHue HYKIEHHOBBIX KHCIOT.
Hyxneotunel. Ilpunnun kommuiementapHoctu. I[lpaBuiio Yapradda. Crpykrypa



JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u Ouonornyeckue pynkiuu JJTHK.
Buae PHK. ®yukuun PHK B kitetke.

Crpoenne monekynbl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (DYHKLIHH B
kietke. [pyeue mnykneozuompugocpamer (HT®D). Cexenupoanue JIHK.
Memoowl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CrpyktypHas Ouonorus: OMoxuMuueckue U Onou3ndYecKre HUCCieI0BaHUs
cocTaBa U TPOCTPAHCTBEHHOMW CTPYKTYpbl Ouomoiiekyl. Mooeruposanue
CcmpyKmypuvl U QYHKYull OUOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpanumn

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpenesieHe XUMHYECKUX DJIEMEHTOB B  HEXHBOU
npupojae», «PacrnpeneneHne XuMUYECKUX 3JIEMEHTOB B )KUBOM MIPUPOIE».

Tabmumpl u cxembl: «llepuoamyeckas TaGauIa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtsa B cocTaBe OpPraHu3MoB», «CTpOeHHE
MOJIeKYybl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIbl», «CTpOeHHE MOJEeKYI
yraeBoJoB», «CTpoeHue MOJEKyJd JUNUIoB», «HyKIenHOBbIE KHUCIOTBI»,
«Ctpoenune Monekysbl ATDy.

O6opynoBaHue: XuMudeckas 1mocyzia 1 000py10BaHue.

JlaGopaTopHas padora «O0HapyxeHHe 0ETKOB C MOMOIIBI0 KaueCTBEHHBIX
peaKIum».

Jlaboparopnass  paGora  «lccinenoBaHWe — HYKJIEHMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMUYHBIX OPTaHU3MOB.

Tema 5. CTpoenne v yHKIIUN KIETKH

Tunel KJIETOK: JyKapuoTHueckass u npokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIbHBIE 00pa30BaHUS KICTKH.

CtpoeHue npokapuoTUdeckoi kieTku. KietouHnas creHka OakTepuil u apxei.
Oco0eHHOCTH CTpOeHUsS TeTepoTpodHON U aBTOTPO(PHONW MPOKAPUOTHIECCKUX
KJIETOK. MECTO U poJib MPOKApUOT B OMOIIEHO3AX.

Crpoenue u (YHKIIMOHMPOBaHUE YKapUOTUYECKOU KJIETKH.
[nazmatnueckas wmemOpana (Turazmanemma).  CTpyKTypa —IMIIa3MaTHYECKOM
MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 IUIa3MaTHYECKYI0 MEMOpaHy: MacCUBHBIN
(muddy3us, obneru€nnas auddysus), aKTUBHBIA (NMEPBUYHBIA W BTOPHYHBIN
akTUBHBIA TpaHcmopT). [lomynmponurnaemocts wmemOpanbl. Pabota HaTpwmii-
KaJIMEBOTO Hacoca. DHJOIWTO3: MUHONIUTO3, (aromuros. Jk3omuto3. Kierounas
creHka. CTpykTypa U GyHKIMH KJIETOYHOU CTEHKU PACTEHUM, TpuOoB.



[utomma3zma. [uto3ome. Llutockener. [IBmxenne nurormiazMbl. OpraHouasl
KieTkd. OJHOMEMOpaHHbIE OpPraHOWAbl KIETKH: DSHJOIUIA3MaTUYEeCKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHUE U (yHKUHUU. B3aumocBs3b
OJTHOMEMOpPaHHBIX OpraHoONAOB KieTKU. CTpoeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus odeaxos 6 IIIC. Cunre3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHylsipHbI)  3HAOIIA3MATUYECKHM
petukyinyM. CekpetopHas QpyHkius anmnapata ['onabmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onv0xcu. Tpancnopt
BELIECTB B KJeTKe. Bakyonu pactutenbHbix KieTok. Knetounstii cok. Typrop.

[lonnyaBTOHOMHBIE ~ OpPraHOWJbI  KIETKH:  MHUTOXOHAPHH,  IUIACTHU]IBI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenne W (QyHKIUM MHUTOXOHApHH W miuactul. IlepBuunsie,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJ0pOMIIaCThl, XPOMOIIJIACTHI, JIEHKOIUIACTHI BBICIIUX PACTEHUIA.

HememOpannsbie opranouabl kiaeTku CTpoeHUE M (PYHKIIMM HEMEMOpPaHHBIX
OpraHouJI0B KJICTKH. PuGocomsl. IIpomesxcymounvle Qunramenmol.
MukpodunameHTel. AkmuHogvle Muxkpoguiamenmsl. MBIIIEUHbIE  KIETKH.
Axmuno8vle KOMNOHEeHMbl HemblieuHblX Kiemok. Mukpotpybouku. KieTouHslii
nentp. CTpoeHue © JABWXKEHHE KIYTHKOB M pecHHUYeK. MUKpoTpyOOUuKH
muTorasMel.  Llentpuons. Benku, accoyuuposannvie ¢ MukpoguiameHmamu u
Mmuxkpompybouxamu. Momopmsie 6enxu.

SAnpo. O6onouka siapa, XpOMaTUH, KapuoIuiazMa, SJIPBIIIKA, KX CTPOCHUE U
bynkiuu. SAnepusiii  O0enkoBblii MaTpukc. IIpocTpaHcTBEHHOE pacmoIoKeHUe
XpOMOCOM B uUHTep(azHOM siape. Iyxpomamur u cemepoxpomamur. benku
XpOMaTUHA — THUCTOHBL. Jlumamuka sdepHou 00010uKu 6 mumo3se. Hoepmwiii
mpancnopm.

Knerounsie BkiatoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabnauubr u cxembl: «CTpoeHHE 3YKapHUOTHUECKOW KIETKH», «CTpoeHue
KUBOTHOM  KiIeTkW», «CTpoeHHe  pacTUTeNbHOM  KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «SAapo», «CTpoeHrne NPOKaApUOTUYECKON KIETKH.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOINpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHAIbHBIX KIETOK.

JlabopaTtopHass paGora «l3ydeHwe CTpoOEHUS KIETOK pPa3IUYHBIX
OpraHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOWCTB KIETOYHON MEMOpaHbI».



JlabopaTopHas pabora «lcciaenoBaHue IUIa3MoiIM3a W JACIUIA3MOJIM3A B
PACTUTEIBHBIX KIETKAX).

IIpakTuueckass  paGora  «/3yyeHue  JBWIKEHHUS  LUTOIUIa3Mbl B
PACTUTENbHBIX KJIETKaX».

Tema 6. O0MeH BelleCTB M NpeBpallieHH e JHEPIT MU B KJIeTKe

AccUMWISITIIASA ¥ AUCCUMUMJIIALINS — JIBE CTOPOHBI MeTabom3Ma. Turmbl oOMeHa
BEILIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YyacTue Kuciopojga B OOMEHHBIX
mpoleccax. OHepreTuyeckoe oobOecrnieueHue KieTku: npespamienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHBHBIA XapaKTep peakiuid KIETOYHOTO
merabonu3zma. DepMeHTHl, WX CTPOCHHUE, CBOMCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. OTnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTanu3aTopoB. benku-
aKTUBATOPbl M OETKU-UHTMOUTOPHI. 3aBUCUMOCTH CKOPOCTU (hepMEHTATUBHBIX
peaKkIuii OT pa3IMYHBIX (DAKTOPOB.

[lepBuuHBIi CHUHTE3 OpPraHMYECKUX BEIIECTB B KieTKe. DOTOCHHTES.
Anokcueennblli u okcueeHuwvlli homocunmes y 6oaxkmeputi. Ceemocobuparowue
nuUeMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poiab XJI0poIuiacToB B Mpolecce
dotocunTesa. CreroBas u TemMHoBas (pa3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IlpogykTuBHOCTh (DOTOCHMHTE3a. BiusHue pa3nuyHbIX (HAaKTOPOB
Ha CKOpOCTh oTOoCHHTE3a. 3HaueHUEe (OTOCUHTE3A.

XeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUuUIUpYyIOme OaKTepuH, Keae300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HaUCHHE XEMOCUHTE3A.

AnaspoOHble opranu3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U HUX
UCIIOJIb30BAaHUE YETOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AnpoOHBIe OpTaHU3MBI. Drarbl HEPTETHYECKOTO oOmMmeHa.
[ToaroroBuTenpHbBIN 3TaIl. [ THKOIN3 — OECKUCIOPOTHOE PACIICTNICHUE TITIOKO3HI.

buosornueckoe okucieHue, WK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
npoiieccax Ononorndeckoro okucienus. Luknudeckue peakuuu. OKUCIUTEIBHOE
dochopunupoBanue. Onepeus memoOpanHoco epaduenma npomonos. Cunmes
AT®: paboma npomounnoti AT®@-cunmaszwvl. IlpenmyiecTBa a’poOHOTO TYTH
oOMeHa BelecTB nepes aHadpoOHBIM. DPGHEKTUBHOCTD SHEPTETUUECKOTO OOMEHa.

JdemoHncTpanuun

[optperst: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «@OTOCHHTE3Y, « IHEPreTHICCKUN 00MeH», «brocuHTe3
6enka», «Ctpoenne hepMeHTa», «XEeMOCHHTE3Y.

OGopynoBaHuEe: CBETOBOM MHMKPOCKOI, OOOpYJOBaHHUE JjIsl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.



JlaboparopHass  padora «l3ydyeHue  KaTaIUTUUECKOM  AKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMIJIa3bl WIIM KaTaaasbl)y.

JlabopaTtopnass pabora «/3yuenue (QepMEHTATUBHOIO pacCLICIIICHUS
MEPOKCHUA BOJIOPOAA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKaX).

JlabopaTtopnass pabora «CpaBHeHHE TIpolleCCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a».

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOLIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBennasi ntHpopManus U peajan3anus e€ B KJIeTKe

Peakuuu marpuunoro cunrte3a. [I[pUHIMI KOMIUIEMEHTAPHOCTH B PEaKIUAX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHOW uHpopManuu. ['eHeTndeckuit
KOJ, ero cBoicTBa. TpaHckpuniuss — wmaTpuusblii cuHTe3 PHK. IlpuHuummnsr
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAIUICTIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sransl. Yuactue tpancnoptHbix PHK B 6uocunTese Genka.
VYcnoBust OuocunTeza Oenka. KomupoBanue ammuHokucnor. Ponab pubGocom B
O6unocuHTe3e Oenka.

Cogpemennvle npedcmagnenusi o cmpoeHuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DYKAPUOT. Perynsiius akTUBHOCTU T'€HOB y Mpokapuor. ['mmores3a
onepona (®. XKako6, XK. Mano). MoaekynsapHvle mexanuzmvl SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomwl 2eHog. Perynsius 0OMeHHBIX
IpolLecCOB B KieTKe. KileTouHbIi roMeocTas.

Bupycsl — Hekierounbie GOpMbI )KU3HU U 00JUraTHbie napa3uthl. CTpoeHue
IPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHnHbili Yuki
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, unmezpasa.

BupycHpie 3a6oneBanus denoBeka, XMBOTHBIX, pactenuit. CIINJI, COVID-
19, conmanpHbIe ¥ METUIIMHCKHE MTPOOJICMBI.

buoungopmamuxa: unmezpayus u ananuz b6orvuux maccusog («bigdata»)
CMPYKMYPHBIX OUOI02UYecKUx OanHvlx. Hanomexuonoeuu 6 buonoeuu u meouyume.
IIpoepammupyemvle pynxyuu 6eakos. Cnocobvi 00cmasku 1eKapcma.

JdemoncTpanuun

[Toptpetsr: H. K. Kounbios, /1. Y. IBaHOBCKHIA.

Tabmumper u cxeMbl: «bruocunTe3 Oenmkay, «['eHeTHUeckuit Koa», «BUpych,
«bakrepuodaru.

IIpakTuueckas padora «Co3aHnre MOJIENIA BUPYCay.

Tema 8. ’JKusHeHHbIN HUKJ KJICTKHU

Knerounsrii mukn, ero mepuombl W perymsamus. Watepdasza u MuTO3.
OcobeHHOCTH TpolEeccoB, mpoTekaromux B uHTepdasze. [loarotoBka KIETKH K



nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTETHUYECKUUA U
MMOCTCUHTETUYECKUHN (TPEMUTOTUUYECKU ) EPUOIbI UHTEP(DA3HI.

Marpuuneiii cunare3 JAHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAIIIENBHOCTD.
Mexanusm perummkanuu JTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u
TejaoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKU — KapuoTun. JUIUIoOuaHbId U
rariouaHbld  HaOopbl  XpoMocoMm. ['oMonoruunbie xpomocoMbl. [lonoBbie
XpPOMOCOMBI.

Henenue xnetkn — wMuTo3. CraguM MHTO3a W NPOUCXOASIIME B HHUX
npoueccel. Tunsl MuTo3a. KapuoknHe3 u HUTOKMHE3. bHONIOrnyeckoe 3HAYEHHE
MUTO3a.

Perynsauuss MutoTHUecKoro uukia kieTku. [IporpamMmmupyemasi kieTouHas
rudesb — arornTos.

Krnerounoe sapo, XpoMocombl, (DyHKIIMOHAJdbHAsi T€HOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugpposas
KemKay» — OuourH@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmumpel 1 cxembl: «OKU3HEHHBIM MUK KIETKH», «Mwutosdy», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opyioBaHue: CBETOBOM MUKPOCKOI, MUKpoOTpenapaThl: «MHUTO3 B KlIeTKax
KOpEILKA JyKa».

JlabopaTtopHnass  paGora  «M3ydyeHnme  XpoMOCOM  Ha  TOTOBBIX
MHUKpPOIIPENapaTax».

JlaGopaTopuas padora «Habmonenre MuTo3a B KJIE€TKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPraHUu3MOB. OOHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

Oco0GeHHOCTH  CTPOGHHMS U JKU3HEAEATEIbHOCTH  OJHOKIJIETOYHBIX
opranm3MoB. bakTepuu, apxew, OJHOKIECTOYHBIE TPHOBI, OJHOKIETOYHBIC
BOJIOPOCIIH, APYrye NPOTUCTHI. KOJIOHNAIBHBIE OPraHU3MBI.

B3anmocBsa3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl H
cucteMbl opranoB. OpraHusM Kak euHoe 1eioe. ['omeocTas.

Tkann pacteHuid. Tunbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHas,
MMOKPOBHAsI, MPOBOJSIIASA, OCHOBHAasg, MexaHuueckas. OCOOEHHOCTHM CTPOCHWS,
(GYHKITUH ¥ pacTIONOKEHUs TKAaHEH B OpraHax PacTCHHIA.

TkaHu XUBOTHBIX U YEJOBEKA. THIBI XKUBOTHBIX TKAHEW: SMUTEIUAJIbHASL,
COeIMHUTEIbHAsA, MbIIIeYHasi, HepBHasA. OCOOEHHOCTU CTpPOCHMS, (YHKUHN U
PAaCMOJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.



Opranbl. BereratnBHblE M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMBbI OPTraHOB )KUBOTHBIX U 4€JIOBEKA. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX >XMBOTHBIX. HapyxHbli W BHYTpeHHUU ckeneT. CTpoeHue u
TUIIBI COETMHEHUS KOCTEM.

JIBrokeHrne  Opranu3moB.  J[BMJKEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEOouIHOE, KTYTUKOBOE, peCHHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHHI:
TPONU3Mbl M HACTUHU. J[BMKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M 4YEJIOBEKA:
MbIlieuHas cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO rasa |
MUHEPAIbHBIX BEIIECTB pacTeHUsIMU. [IuTanue >KUBOTHBIX. BHYTpHUNOIOCTHOE U
BHYTPUKJIETOUHOE MuIleBapeHue. [luTaHne NO3BOHOYHBIX >KUBOTHBIX. OTHEIBI
NUIEeBapUTENbHOrO TpakTa. [lumeBaputensHble xenes3bl. [lunieBapurenbHas
CHUCTEMAa YETIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KJIeTKU. KoxkHoe npixaHue. [[prxaTenbHas MOBEPXHOCTb.
’KabepHoe u nérounoe ApixaHue. /[prxaHre MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
DBOJIIOLIMOHHOE ~ YCJIOKHEHUE CTPOCHUS JIETKUX MO3BOHOYHBIX >KMBOTHBIX.
JIpixaTenpHass cucTeMa 4YejloBeKa. MeXaHW3M BEHTWISLMHU JIETKUX Yy NTULl U
MiIeKonuTaronmx. Perynsamus npixanus. JprxarenbHbie 00BEMBI.

TpaHcrOpT BELIECTB y OpPraHW3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BewmecTB y KUBOTHbIX. KpoBeHocHas cucreMa U €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl W KpoBb. Kpyru kpoBooOpaiieHus. IBOJIIOLHUOHHBIC
YCIIOKHEHHSI CTPOCHMSI KPOBEHOCHOW CHCTEMBI TTO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua u e€ peryisanus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnd. Opranbel BbleneHus. OuibTparus,
CeKpenusi U 00paTHOE BCACHIBAHUE KaK MEXaHH3MbI PabOThl OPTaHOB BBIJCICHHSI.
CBsi3b MOJOCTH T€JIA C KPOBEHOCHOM U BBIACIHUTENIBHON cucTeMamu. Beiienenue y
MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. Ctpoenne m (QyHKIMOHUPOBAHHE
Hepona. OOpazoBaHuEe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIETOYHBIX Opranu3MoB. Cropbl
OakTepwii W WUCTHI MPOCTEHIMX. 3amuTa y MHOTOKJIETOYHBIX paCTCHUH.
Kyrtukyna. CpeacTBa nacCUBHON U XUMUYECKOU 3a1[uThl. DUTOHLIUABL.

3amMTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amurTa opranu3ma ot OonesHeil. IMMyHHasi cuctema yenoBeka. KieTouHblil u
FYMOpaJdbHbIH HUMMYHUTET. BpoxI€HHBIM M NpUOOPETEHHBIN crnenuduueckuii
UMMYHHTET. Teopusi KIOHaJIbHO-cellekTuBHOrO ummyHutera (I1. Opnux, @. M.



bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHU3MOB. Poiib BpOXAEHHOTO
MMMYHUTETA B pPa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Paszgpaxxumocts uM  perymanus |y OpraHu3moB. PaznpaxumMocts y
ONHOKJIETOYHBIX OpraHm3MoB. Takcucel. PazgpaxumocTts u perymamus y
pactenuil. POCTOBbIE BElIECTBA U UX 3HAYEHUE.

HepBHast cucrema u pediexTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOMIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTAENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezyciioBHble U yCI10BHBIE pedIeKChI.

I'ymopanpHas peryisuus U >HIOKPUHHAs CHCTEMA YKMBOTHBIX M YEJIOBEKA.
XKene3pl HHIOKPUHHOM CHUCTEMBI M HUX TOPMOHBL. JleiiCTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHJIOKPUHHOW cucTteM. [umoranamo-runoguzapHas
cucTema.

JdemoHcTpanuun

IToptper: W. I1. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHbIE
Bogopociny, «baktepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PACTECHUN»,
«CucteMbl  OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpOECHHE
HaceKkoMbIX», «TkaHu pacteHuit», «KopHeBble cuctembl», «CTpoeHHe cTediis»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIXxareiabHast

CHCTEMAa, «Hepsnas CHCTEMAaY, «Koxa, «MplmeyHas CHCTEMAY,
«BbigenurenbHas cUCTEMa», «IJHIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHHUTETY, «Ku111e4nonooCTHRICY, «Cxema  mnUTaHUS  PaCTECHUIN»,

«KpoBEeHOCHBIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUIPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue H0XKIeBoro uepssi», «HepBHas
cuctema peio», «HepBhHas cucrema narymku», «HepBHas — cucrema
npecMmeikaromuxca»,  «HepBHas  cucrema  nruny, «HepBHas — cucrtema
MIeKkonuTaonmx», «HepBHas cuctema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOIpENnapaThl OJHOKIECTOYHBIX
OpPraHu3MOB, MHKPOINPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXXHUX, >XHBBIC JK3EMIUISIPhl KOMHATHBIX PACTCHUI, TepOapuu
pacTeHUl pas3HbIX OTIEJIOB, BJAXHBIC TIpenaparbl KUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUIEKIIMM O€CMO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE IS IEMOHCTPAIUY MOYBEHHOTO M BO3AYITHOTO MTUTAHUS PACTCHUH,
pacIHIeTUIeHHus Kpaxmaia U OeIKOB O] JeHCTBUEM (PEpMEHTOB, 000PYI0BaHUE TS
JEMOHCTPALMH ONBITOB M0 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBHKEHUW, MOJIEJIN TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlaboparopHas padora «/3yueHue TkaHel pacTEeHUI».



JlaboparopHasi padora «3ydyeHue TKaHE )KUBOTHBIX).

JlaGoparopHasi padora «I3ydyeHnue OpraHoB LBETKOBOI'O PACTEHUSI.

Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecrnonoro  pa3MHOXKEHUs:  [OYKOBAaHUE,  CIOPYJISLMS,
(¢parmMeHTanys, KIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. I[lonoBbie KIeTKW, Wik rameTtsl. Meio3. Craauu
Mmeino3a. [loBegenue xpomocoM B Meito3e. Kpoccunrosep. buomornuecknii cMbIci
M€No3a MU TOJOBOr0o mporecca. Meno3 M ero Mecto B KU3HEHHOM LIMKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['ameTorenes y »KUBOTHBIX. [10J0BbIE JKeENE3HbI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepmaTorenes u oorexes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHUOHAIIBHOE pa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa
0 pa3BUTHHU OPraHU3MOB. Mopgocenes — 00Ha u3 2nasuvix npooiem dMOPUOTIOSUML.
Konyenyuss mopghocenos u mooenu mopghoceneza. Craguum >MOpHUOTreHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOEGHHOCTH JPOOJICHUS MIIEKONMUTAIOUIUX. 3apObIIIEBbIE JIUCTKH
(racTpymsinus). 3akiagKa OpraHoOB U TKaHEW M3 3apObIIIEBIX JUCTKOB. B3aumuoe
BIMSHUE YacTe pa3BUBAIOLIETOCS 3apojibliia (3MOpUOHANbHAS HMHIYKIIHS).
3aknagka TIUIaHAa CTPOCHHMS KUBOTHOTO KakK pPeE3ylbTaT HEpPapXUUECKUX
B3aMMOJICHCTBHI TeHOB. BiusHue Ha 5SMOpHOHAILHOE pAa3BUTHE Pa3IMYHBIX
(aKTOPOB OKPYKAIOIICH CpeIbI.

Poct m pasButue xuBOTHBIX. IlocTamMOpumoHanbHbIM nepuon. Ilpsmoe wu
HempsiMmoe  pa3BuTHe. PasButne ¢ wmeramopdo3oM |y OeClO3BOHOYHBIX M|
[M03BOHOYHBIX JKUBOTHBIX. DBHOJOrMYeckoe 3HAaYEHHE MPSIMOIO0 U HENPSIMOTO
pa3BUTHUA, UX PacCHpOCTpaHEHUE B Mpupoje. Tumbl pocta >XKUBOTHBIX. DakTopsl
pEryJsiliik POCTa KUBOTHBIX U yeroBeka. CTauu NOCTIMOPHOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4enioBeka. [lepuonbl oHTOreHe3a uenoBeka. CtapeHue U CMEPTh Kak
OMOJIOrMYECKHE MPOIECCHI.

PasmHoxxenne um pasButue pacteHuit. ['ametodur m cnopodut. Meito3 B
KU3HEHHOM 1MKiIe pactenmit. (OOpa3oBaHme cmop B TMporecce Meno3a.
'amerorene3 y pacteHuid. ONIOAOTBOPEHHE U  PAa3BUTUE PACTUTEIbHBIX
opraHu3MoB. JIBoliHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHUE U
pa3BUTHUE CEMEHMU.

MexaHu3MBbI PETYISIIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.



JdemoHcTpanuun

[loptpersr: C. I'. HaBamun, X. [llneman.

Tabmunsl U cxeMbl: «BereratuBHoe pa3MHOXeHHE», «Tumbel Oecrosioro
pa3sMHOXEHUSD», «Pa3MHOXEHUE XJIaMHAOMOHaAb», «Pa3zMHOXEHHE 3BIIIEHBI»,
«Pa3MHOXeHue TUaApbD, «Meno3y, «XpoMocoMb», «I'ameTorenes», «CtpoeHue
SUUEKJIETKH U cliepMaTo3ousiay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsiMoe u
HEnpsIMOE pa3BuThue», «Pa3Butne wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3BuTHe JATYIIKA», «/IBOMHOE OIJIONOTBOPEHUE Y LBETKOBBIX PACTEHUN,
«CTpoeHne CeMSH OJHOJOJBHBIX U JBYIOJbHBIX PACTEHUI», «KU3HEHHBIA LUK
MOPCKOM  KamycTbl», <« KU3HEHHbIH 1UUKA MXa», <«OKW3HEHHBIM LUK
NarnopoTHUKAY, «KU3HEHHBIN UK COCHBIY.

OGopynoBaHUEe: CBETOBOM MHUKPOCKON, MHKPOIpENapaThl SUNEKICTOK U
CIIEpMAaTO30MI0B, MOJIENb «I MK pa3BUTHUS JIATYIIKW.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

IIpakTuyeckass padora «BbIsiBI€HHE NPU3HAKOB CXOJCTBA 3apOjIbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIINX
pacTeHun».

Tema 11. I'eHeTnka — HayKa 0 HaCJeACTBEHHOCTH W H3MEHYHBOCTH
OPraHU3MoOB

Hcropust craHoBIeHHMs] W pa3BUTHUS TEHETHKHM Kak Hayku. PaGoter I
Menpgens, I'. ne ®puza, T. Moprana. Poib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHUU
renetuku. Pa6orer H. K. KonsiioBa, H. M. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®unmumuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTAsI JIMHUSL, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.
OCHOBHbIE =~ METOJBl ~ TEHETHKU: THOPUIIONOTUYECKHUM,  LUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHMA.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. HU.
Basunos, A. H. benoszepckuii, I'. [I. Kapneuenko, }0. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabnuiel u cxembl: «MeToabl TeHETHKNY», «CXEeMBbI CKPEITUBAHUS.

JlabopaTopHass padora «J/Ipo3oduiaa Kak OOBEKT TCHETHUYCCKHX
HCCIIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH



Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKOH
€AMHO00pa3usl ruOpUIOB MepBOro nokoieHus. [lpasuno qomuHupoBanusa. Bropoit
3aKOH MeHaens — 3aKOH pacUIeIUIeHUs NPU3HAKoOB. LluTosormyeckre OCHOBBI
MOHOTMOPHIHOTO CKpeliuBaHus. ['unoresa 4ucToTsl ramer.

AHanusupyroniee ckpemubaHue. [I[pomMeXyTOUHBIN XapakTep HAclIEA0BaHUs.
Pacuiemienrie npu3HakoB IIPU HEMTOJIHOM JOMUHUPOBAaHHH.

JuruOpuaHoe ckpenuBanue. Tpetuil 3akoH MeHenst — 3aK0oH HE3aBHCUMOT0
HACIEJOBaHUsl  IPU3HAKOB. [{uTomoruueckue  OCHOBBI  JTUTHOPUIHOTO
CKpELIMBAHUS.

CuemnienHoe HacnenoBaHue npusHakoB. Padotel T. Moprana. CueniieHHoe
HACJEJOBAaHUE T€HOB, HAPYLIEHWE CUEIUICHHUS MEXAY Ie€HaMH. XPOMOCOMHas
TEOpPHs HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHU3M OINPEAEIECHUS N0JIA. AYyTOCOMBI U
IOJIOBBIE XpPOMOCOMBI. ['OMOrameTHbIi W TeTeporaMeTHbld MoJ. ['eHeTuyeckas
CTPYKTypa MOJOBBIX XpoMocoM. HaciienoBanue mpu3HaKkoB, CLETVIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. Ilneiiorponus — MHOKECTBEHHOE JAEHCTBUE
reHa. MHOXKECTBEHHBIM aienu3M. BzaumMoaeicTBue HeaIeNbHBIX T'EHOB.
Komniementaprocts. Onuctas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTMYECKUX TMPOIIECCOB, IOBEJIEHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckrie MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MBbI B3aUMOJCHCTBUS «XO3IHH
— Tapa3uT» U «XO3UH — MHKpOOHMOM». ['eHeTHdeckue acmeKThl KOHTpOJA U
M3MEHEHHMsI HaCJIeICTBEHHON MH(POPMAIIMK B MOKOJIEHUSX KIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmumper 1 cxemsl: «IlepBwiii U BTOpoit 3akoHBI Menaens», « TpeTuii 3akoH
MeHnnens», «AHanu3UpyOllee CKpelnBaHue», «HemnomHoe aoMUHUpOBaHUEY,
«CUernyeHHoe HacjledoBaHWE NPU3HAKOB Yy aApo3oduibly, «['eHeTuka momay,
«Kapuotun uenoBeka», «Kapuotun gpozodumib»y, «KapuoTtum —OTHIBY,
«MHOXeCTBEHHBIN aiaenu3M», «B3anumMo1eiCTBHE IT'eHOBY.

O6opynoBaHue: MoOJENb JJs JEMOHCTpAIlMM 3aKOHOB €IMHOO0Opa3us
rUOpUI0OB TIEPBOTO TIOKOJIGHWSI ¥ PACIICIJICHUS TPU3HAKOB, MOJEIb IS
JEMOHCTPAlMA 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTpALMN CUEIJICHHOIO HACIENOBaHMs IPU3HAKOB, CBETOBOW MHKPOCKOIL,
MHUKporipenapar: «JIpo3odumnay.

IIpakTuueckass padora «M3ydenwe pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUS Y TPO30(PUITBI».

IlpakTuueckass  paGora  «/3yueHue  pe3ylnbTaToOB  JUTHOPHUIHOTO
CKpEIIMBaHUS Y APO30(PUIBD.



Tema 13. 3akoHOMEPHOCTH H3MEHYUBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUM (EHOTHIIA.
N3menunBOCTh Mpu3HAKOB. KaueCTBEHHbIE M KOJIMYECTBEHHbIC NMPU3HAKU. Bubl
W3MEHYMBOCTH: HCHACJIEACTBCHHAS U HACJICICTBCHHAS.

MoaudukanuonHass U3MEHYUMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MoAU(pUKAMOHHON M3MeHunBocTH. Hopma peakiuu npusHaka. BapuanmoHHBIM
psn u BapuaumonHas kpusas (B. Horanncen). CpolicTBa Moau(UKalMOHHON
W3MEHYUBOCTH.

I'enoTunuuyeckass U3MEHUMBOCTh. CBOMCTBA M'€HOTUIHNYECKONM U3MEHUYHUBOCTH.
Buapl reHOTUTTHYECKOM N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KomOunaTuBHass u3MEHYMBOCTh. MeH03 M MOJOBOW TPOILIECC — OCHOBA
KOMOMHATUBHOM U3MEHYUBOCTHU. PoJib KOMOMHATHBHON N3MEHYUBOCTH B CO3JJaHUH
T€HETUYECKOr0 pa3Ho0Opa3us B mpejiesiax 0JJHOrO BU/IA.

MyTalnmoHHas M3MEHYMBOCTh. BuIbl MyTalldil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE U  HWHAYLIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue mytanuu. CoMaTHYeCcKrWe M TMOJOBble MyTanuu. [IpuynHb
BO3HUKHOBEHUS MyTaluid. MyTareHbl M WX BIHMSHHE€ HA OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKUX pPSJIOB B
HacnencTtBeHHo m3MeHunBocTy (H.M. BaBwiioB). BHesaepHas W3MEHUYMBOCTH U
HACJICICTBEHHOCTbD.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUCEHEMUYECKUX (HaKkmopos 8
HACe008aHUU U UBMEHYUBOCTNU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOG.

JdeMoHCcTpamuu

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

Tabmumelr w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYHBOCTD, «KoMOuHaTuBHas U3MEHYUBOCTDY, «Meiio3»,
«OmnogoTBopeHuey, «I eHernueckue 3a00eBaHUS YeIOBEeKay, «BUIbI MyTaIuiiy.

O6GopynoBaHue: XKMBbIE W TepOapHBIE SK3EMIUIIPHl KOMHATHBIX PacTEHUH,
pucyHk# (potorpadun) KUBOTHBIX C Pa3TUIHBIMU BUIAMH H3MCHUUBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HM3MEHYMBOCTH. IloCTpoeHHME BapHallMOHHOTO psfga H
BAPHUALIMOHHOW KPUBOM».

IIpakTuueckas padora «Myrtamuu y Japo3odmiabl  (Ha  TOTOBBIX
MHUKPOIIpEnapaTax).

Tema 14. I'eneTnka 4yejioBeKka

Kapuotun denoBeka. MexayHapojHas IMporpaMmMa HCCIEIOBaHHUS T€HOMA
yemoBeka.  MeToapl  M3YyUE€HUsT T€HETHMKM  YEJOBEKAa: TIEeHEaJOTrMYECKHM,
OJTM3HEIIOBLIN, LIUTOTCHETUYECKUM, MOMYJIAIIUOHHO-CTATUCTUYECKHM,
MOJICKYJIAPHO-T€HETUYECKHIA. CoBpemeHHoe ONpeJIeIICHUE reHOTHUMA:



MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUMUPOBAHHUE, B TOM YHCIJIE C MOMOIIBIO
[T1[P-ananu3a. HacnenctBeHHbIe 3a007eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
00Ne3HH 4YelnoBeKa. boJIe3HM C HACIEICTBEHHOM NPEeaApacloloKEHHOCTHIO.
3HaYEHUE MEIUIMHCKON T'€HETUKHU B MPENOTBPALICHUH U JICUEHUU T€HETUUYECKUX
3a0oneBaHuil yenoBeka. MeauKo-reHeTnyeckoe KOHCYJabTupoBaHue. CTBOJIOBbIE
KJIeTKU. [[OHSITHE «T€HETUYECKOro rpy3a». DTUYECKUE aCIEKThl UCCIEIOBAHUN B
o0JlacTu peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckuie ¢GakTOpbl MOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarolie cpenbl. ['eHeTnueckas
IPEAPACTION0KEHHOCTD YEIOBEKA K TATOJIOTUSM.

JdemoHcTpanumn

Tabmuipl u cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS TEHETHKU
yesioBeKay, «I eHeTnyeckue 3a001eBaHus YEIOBEKaY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTukamuss W CeNeKuus. 3apoXKJICHUE CEJIEKIMM W JOMECTUKAIUU.
Yuenne H. U. BaBunoBa o IleHTpax mNpoOUCXOXKICHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUW. POib CeNeKIuu B CO3JaHUM COPTOB PACTEHUU W TOPOJ
#uBOoTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHX pSIAOB B
HacienacTBeHHOW wu3MmeHunBoctd H. . BasuioBa, ero 3HaueHue Juis
CEJICKIIMOHHON PabOoTHI.

Metoasl ceneKImoHHOM paboThl. McKyccTBEHHBIM OTOOp: MacCOBBIM |
VHUBUYaJIbHBIN. Ortanbl  KOMOWHAIIMOHHOW  CEJIEKIHUH. HcnbiTanue
NPOU3BOJUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIEHKH
¢beHOTHIIAa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoInbio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PaguanmoHHbIN 1 XUMHUYECKU MYTareHe3 Kak UCTOYHHK MYyTallud y KYJbTYPHBIX
¢opm opranusmoB. lcmonb30BaHWE TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHBIX JIHK /11 monmydeHus HCXOTHOTO MaTepHraia Jjisl CECKIUH.

[Tonyuenue MOJIUILIONUIOB. BuyTtpusnunosas TUOpUIU3AIIHSL.
brnuskopoacTBeHHOE — CKpelnmMBaHWe, ~WiIM  WHOpumuHTr.  HepoacTBeHHOE
CKpeIIMBaHUE, WIW ayTOpuauHr. l'erepo3uc W ero mpuuuHbl. Vcmons3oBaHue
rereposuca B ceneknuu. Otnanéunas rudOpuamsanus. [Ipeogonenue Oecrutomms
MEKBHUI0OBBIX THOPUIOB. JJOCTHKEHUS CEJIEKIINU PACTEHUMN U KUBOTHBIX. «3enéHas
DEeBONOYUA).

CoxpaHeHue U U3y4YeHHE T'eHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX poAauYedl i  CO3JaHUsl HOBBIX COPTOB UM TUOpPUAOB
CEIIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX HCUBOTNHBLX



8 Yesax YIyuueHUus Cyuecmsyiouux U co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uHucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHU,
nepeodosvix uoeti U nepcneKmueHbX MexHoI02UlL.

JdemoHcTpanuun

Iloptpersi: H. WU. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuupl 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSANOB B HACJIEACTBEHHOM M3MEHUYMBOCTH,
«Metoasl cenekuun», «Otnanénnas rudpuauzanus», «MyrareHesy.

JlabopaTopHas padora «/3yueHue cOpTOB KyJIbTYpHBIX PAaCTEHUI U MOPOJ]
JIOMAIITHUX KUBOTHBIX).

JlabopaTopHas padora «3yyeHrne METOJIOB CEJIEKLIMN PACTEHUI.

IIpakTnuyeckas padora «lIpuBrUBKa pacTeHHI.

IKekypceusi «OCHOBHBIE METOABI M JOCTHXKEHHMSI CEJIEKUMU PAacTeHUHl U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IJIEMEHHYO dbepmy,
COPTOMCTBITATEbHBIM YYaCTOK, B TEIJMYHOE XO35SMCTBO, B JaOOpaTOpHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJ10rust U CHHTETHYECKAst OMOJIOTUS

OOBEKThI, HCHOJb3yeMble B OMOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBbIC
KYJIbTYpBI, MHUKPOOPTraHU3MBI, 170, XapaKTEePUCTHUKA. TpaguunonHas
OMOTEXHOJIOTHA:  XJIeOOMeUeHrne, TMOMyYeHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOAENUEe. MukpoOuonornueckuit cuHTe3. OOBEKTHI MHKPOOMOIOTHUECKUX
TexHojorui. [IponsBoacTBo Oeaka, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJOTHMl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHMPOBAHHUSI TEHOMOB C LEJIbIO ITOJIyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX He BCTPEUAIOIIHUECs B MPUPOJIe OMOCUHTETUYECKHE Ty TH.

Knerounas wnxkenepuss. MeToasl KyJbTypbl KIECTOK M TKAHEW PACTCHUU U
KUBOTHBIX. Kpuobanku. ComaTtwueckass THOpHIM3AIMS U COMATHUYECKUM
smOpuoreHe3. lcmonp30BaHue TaluIOWOB B CEJIEKUUM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmume. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 meouyuHe. VICKYCCTBEHHOE OIUIOJOTBOPEHHE. PEeKOHCTpyKIus
SMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUH SIAEP KIIETOK.
Texnonocuu 0300p0o8aeHUs, KYIbMUSUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUA CENIbCKOXO3AUCTNBEHHBIX KYIbMYP.

XpoMOcCOMHasi W TeHHas WHXKEHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBaHue pexkomOouHaHTHbIX JIHK. Cosdanue mpanceennvix opeanuzmos.
JlocTvKeHMsT UM TMEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  WHXEHEPHH.
DKOJIOTUYECKHUE U 3TUYECKUE TPOOIEMbI FTEHHON HHKEHEPUU.



Menuuunckue OuotexHonoruu. Iloctrenomuas uudposas meauiuna. [11P-
IUArHoCTUKa. MeTa0oJIOMHBIM aHanu3, TEeHOLEHTPUUYECKHM aHalu3 MpoTeoma
YEeJOBEKa I OLICHKH COCTOSHMSL €ro 3J0pOBbs. VCIONB30BaHME CTBOJIOBBIX
kieTtok. TapretHas Tepanus paka. 3D-OumounmkeHepus ang  pa3paOOTKU
(yHIaMEHTaJbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3JAaHHUS KOMIUIEKCHBIX
TKaHEH COYEeTaHWEM TEXHOJOTHM TpEXMEpHOro OMOmpUHTHHTA U ckaddoaauHra
JUISL PELIEHUS 3a/1a4 IEPCOHAIU3UPOBAHHON MEIULINHEI.

CoznaHve BEKTOPHBIX BaKUMH C LEJIbl0 OOecredeHus KOMOWHUPOBAHHOU
3amuThl oT Bo3OyauTened OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MEXaHU3MOB
¢ynxumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHncTpanumn

Tabnuuel u cxemsl: «Mcnonb3oBaHWEe MUKPOOPTaHU3MOB B MPOMBIIUICHHOM
pOU3BOACTBEY, «KileTouHas HHKEHEepUs», «[ €eHHAs HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.

IIpakTnueckas padora «llosyyeHne MOJTOYHOKUCIBIX TPOLYKTOBY.

JKCKypcusi «bHOTEXHONOrMs — BaXKHEWIIAas MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxknenue W pa3sBUTHE IBOJIOIHMOHHBIX MPEACTABJICHHHA B
omosioruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpeanocbuiki BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas JestesibHOCTh Y. JlapBuHa.

JIBrOKyIMe CUiibl 3BOJIOIMU BUAOB 1o Y. JlapBuHY (BBICOKasi HHTEHCUBHOCTD
pPa3MHOXEHHUS OpPraHU3MOB, HACJIEICTBEHHAas HM3MEHYUBOCTh, Oopnba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmiienne cuntetnueckor Teopuu dBomonuu (CT3). Heitrpanshas
Tteopuss HBomroruu.  CoBpeMeHHass JBOJIONHMOHHAA  Ouoyorus. 3HAYCHHE
HBOJIIOITMOHHON TEOPUH B POPMUPOBAHNH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanuun

[Moptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. apsun, C. C. Yerepukos, 1. U. HImaneraysen, x. Xongein, /. K.
benses.

Tabmuer m cxembl: «Cuctema >xuBod mnpuponsl (mo K. Jluanaero)»,
«JlectHunia xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBanus
MpUCIIOCOOJIeHN y pacTeHudl W KUBOTHBIX (o Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBusa Y. Japsuna», «Haxoaku Y. Japsuna», «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoasl romybeit», «MHoroodpasue KyJIbTYpHBIX (opMm



KanycTb», «[loposibl TOMAaIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUsl HOBBIX BUJIOB
(mo 4. J[lapBuny)», «CxeMa COOTHOUIEHUS JABWXKYUIUX CHJI SBOJIOLHUNY,
«OCHOBHBIE TIOJIOKEHNS] CHHTETUYECKOW TEOPUHU IBOJIOLIUN.

Tema 2. MUKpPO3BOJIIOLMA U €€ Pe3yJIbTAThI

[lonynsuus Kak sneMeHTapHas eAuHuLa 3BOoIUA. COBPEMEHHBIE METOIBI
OLICHKM TE€HETUYECKOTO pa3HoOoOpa3usi W CTPYKTyphl mnonyisuuid. M3Menenue
reHopoHJa TOMYJSIUU KaK 3JEMEHTapHOE »SBOJIIOLUOHHOE SIBJIIEHUE. 3aKOH
reHeTudyeckoro papHoecus J>x. Xapau, B. BaiinGepra.

DOneMeHTapHble (PaKTOphl (IBMXKYIIME CHUJIBI) DBOJIONUU. MyTaluOHHBIN
npouecc. KomOuHaTuBHasT u3MeHYMBOCTh. [lpeiid TrTeHOB — chydaiiHble
HEHANpaBJIICHHbIE HM3MEHEHHUS 4YacToT aened B nomymsuusx. O@dekr
ocHOBarens. JIgpgexm oOymuiiounozo eopaviuka. CHUdMCEHUE 2eHemuUyecKo2o
pasnooopasusn: npuyunsl u cieocmsus. llposenenue s¢gppexma opetigpa eenos &
oonbwiux  u  manvlx — nonyiayusx.  Murpauuu.  M3onsuus  mOMyNSIMi:
reorpaguyeckas (IpoCcTpaHCTBEHHAs), Oroorndyeckas (penpoayKTHUBHAs).

EctecTBenHbiii 0oTOOp — HampaBisomuil  Qakrtop sBomonuu. DopMbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIWNA, CTAOWIM3UPYIOIIUN,  pa3pbIBAIOIINMA
(nm3pynTuBHbIi). [lomoBoit oTOOp. BO3HMKHOBEHHE W SBONIONUS COLUAIBLHOTO
NOBEJEHUS )KUBOTHBIX.

[IprcnocoONEeHHOCTh ~ OPraHU3MOB  KaK  PE3yJIbTaT  MHUKPOIBOJIOIHH.
Bo3nukHoBeHHne — mpucnocoOieHuit y  opraHusMoB.  ApoMopdo3bl U
uanoanantanuu. [lpuMepsl npucnocoOIeHuit y opraHu3MoB: MOPQOIOTHYECKHE,
¢usnonornyeckue,  OMOXMMHUYECKHE,  ToBeneHueckne.  OTHOCUTENBHOCTD
IPUCTIOCOOJIEHHOCTH OPraHNU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBanue Kak pe3yibTar
MUKpO3BOJoMU. M3onsauus — ximrodeBor (akrop BupooOpazoBanus. Ilytu u
CrIoCOObI BUJ1I000pa30BaHUS: aJUIONIaTPHUUYECKOE (reorpaduueckoe),
CUMITATPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE)» (monumIOnAU3aIKs,
ruOpuanzanus). JmuTenbHOCTh 3BONIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl GopMUPOBaHUS OUOJIOTHUUECKOTO Pa3HOOOpa3usl.

Ponp 3BoMOMOHHON OMOJIOTMM B pa3pabOTKE HAy4YHBIX METOJIOB
coxpaHeHus: 6uopa3zHooOpazus. MUKPOIBOIIONMS U KOIBOJIIOIMS Mapa3uTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHKS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIIOCOOBI
OOpBOBI C HEH.

JdemoHncTpanumn

[Toptpetsi: C. C. YeTBepukos, 3. Maliip.

Tabmuiet 1 cxembl: «MyTaloHHasT W3MEHYHBOCTHY, «llomynsmuonHas
CTpPYKTypa Buaa», «CxeMa nposiBiieHus 3akoHa Xapau—BailinOepray, «JBrxymime
CUJIBI 3BOJIIOIUNY, «IKOJOTHYECKasi M30JSALUS MOMYJAlNi ceBaHCKOU (openuy,



«l'eorpaduueckas U30JAIMUS  JIMCTBEHHUIIBI CUOUPCKOM U JIUCTBEHHUIIBI
naypckoity, «IlonynasiiuoHHbIE BOJHBI YUCICHHOCTH XUIIIHUKOB U KepTBY», «Cxema
JNEUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbOBI 3a CYLIECTBOBAaHUEY,
«npyctpuanbublii MenaHu3M», «KuBble uckonaembie», «[lokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromias OKpacka KUBOTHBIX,
«Duznonornueckue angantanuny, «lIpucnoco6IEeHHOCT, OpraHu3MoB H €€
OTHOCUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiinnku», «CTpykTypa BHAa B
npupojsie», «Crnocodsl BuAooOpazoBaHus», «l'eorpaduyeckoe BUA00Opa30OBaHUE
TPEX BUJIOB JIAHABIIIEH», «DKOJIOTUYECKOE BHUJI000pa30BaHUE BHUJIOB CHHUIIY,
«ITonurmmounasl pactrenunity, «KanycTHo-peneuHbIii THOPHUIY.

O6opynoBaHue: repOapun pacTeHHM, KOJUICKIIMK HACEKOMBIX, Yydesia MTHI] U
3BEpell ¢ MpuUMepaMH pa3IMYHBIX MPUCTOCOOJICHUM, dYydena MTUIl U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BHUAOB, 0Opa30BaBIIMUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTtopHas paGora «BrbisiBieHHEe H3MEHUMBOCTH y 0C00€ OHOTrO
BUJIA.

JlabopaTtopHass  paGora  «lIpucrocoOneHuss  OpraHu3MOB U HUX
OTHOCHUTEJbHAS 11EI€CO00Pa3ZHOCTDY.

JlabopaTtopHass paGora «CpaBHeHHE BHIOB 10 MOP(OIOTHIECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoJIIOLMS U €€ pe3yJbTaThl

Meronel u3ydeHHs MakpolsBoiouuu. llaneoHTonmornueckne  METOIbI
u3ydeHust osBojirouuu. Ilepexomubie QopMbl U (QUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpadpuueckue metronasl uszydeHus sBoitouud. CpaBHeHUE (GIOpHl H
dayHbl MaTEepHUKOB W OCTPOBOB. buoreorpaduueckue obmactu 3emuau. Bumbi-
SHIEMHUKHU U PEIHUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(POIOTHUECKHE METOIbI H3yUCHHUS
3BONMIOLMH. ['eHeTHyeckre MeXaHM3Mbl 3BOJIIOLMA OHTOTE€HE3a M IMOSBIICHUS
ABOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE UM  AQHAJIOTUYHBIE  OpPTraHBbI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHUECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKME  METOJIbl  M3yYEHUsS  DBOJIIOIHUU.
I'omonoruunpie TeHbl. COBpEeMEHHBIE METOABI TOCTPOCHHS (PUIOTCHETHICCKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOJIIOLUSI TECHOMOB.

OO6mue 3aKOHOMEPHOCTH (IPaBWIIA) SBOJIOIUU. [Ipunyun cmervl QyHKYuUll.
HeoOpatumocTs 3Botonnu. ApanTtuBHas paauarus. HepaBHOMEPHOCTH TEMITOB
ABOJIIOLIHH.

JdemoHcTpanumn



[Toptpets: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuibl 1 cxembl: «DUTOTCHETHUECKUM PsJ] JIOMAIN», «APXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punmoputer»y,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emun», «Jlpelid KOHTHHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOpPUOHATBLHOIO PA3BUTHS TMO3BOHOUYHBIX
KUBOTHBIX», «['OMOJNOTMYHBIE ¥ aHAJIOTUYHBIE OpPraHb», «PyIUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YeNOBEKa M IHUMIaH3e», «[JaBHBIC
HaIpaBJICHUsI BOTIOIUNY, «O0II1e 3aKOHOMEPHOCTH IBOJTIOITUN.

O6GopynoBaHue: KOJIJICKIIMU, TepOapuu, MYJSHKA HUCKOMAEMBIX OCTaTKOB
OPraHu3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUICKIIUM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3sBuTHE )KU3HU HA 3emJie

Hayuynbie rumore3sl NPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOTeHe3 U
naHcrepmusi. JloHaydHble TIPEACTABICHUS O 3apOXKIACHUU KU3HU (KPEallMOHU3M).
['unoresa NOCTOAHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE OnbiTaMu D.
Penu, JI. Cnannannanu, JI. [Tactrepa. [IpourcxoxaeHne >kxu3Hu U aCTPOOUOJIOTHSI.

OcHOBHBIE ATarbl HEOpPraHUYeCKOU 3BOJIIOIUH. [TnanerapHas
(reonoruueckasi) dBOJIONUS. XHUMHUYECKas OBOJIONMSI. AOHOTCHHBIM CHHTE3
OpraHn4eckux BemecTB K3 Heopranmueckux. Omeir C. Mumiepa u I'. FOpwu.
OO6pazoBanue mnonuMmepoB u3 MoHoMepoB. KoanepBatHas rumoreza A. W
OmnapuHa, rurnoresa rnepBUYHOro OynpoHa JIk. XonjaeitHa, reHeTuYecKasi TUIoTe3a
I'. Mémnepa. PubGo3umbl (T. Uek) m rumoresa «vupa PHK» VY. TI'mnbepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHHUE MTPOTOKIIETKH.

Uctopuss 3emnn u Metronpl €€ wu3ydyeHus. lckomaemble OpraHUYeCcKUe
ocratku. ['eoxponomoruss u e€ wmeroapl. OTHOcUTENbHAsT © a0OCONIOTHAS
re0XpOHOJIOTHS. ['e0XpOHOIOrNYECKas 1IKala: 30HbI, 3pbl, IEPUOBbI, FSMTOXH.

Havanenble sTambl opraHudeckor 3BoJronUU. [losiBIIeHME ©  ABOIOUA
MEPBBIX KIETOK. DBOJIONUSA MeTaboyn3Ma. BO3ZHHUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOTUIEHKN KaK aHAJIOT MEepPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE POUCKOKICHHE
BUpPYCOB. [Iponcxox/1eHMEe MHOIOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl 3BOJIIOIMH BBICIIUX pacTeHUU. OCHOBHBIE apoMOp(o3bl
pacreHuid. Bpixon pacrenunt Ha cymy. l[losiBneHue CHOpOBBIX pacTEeHHU H
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. l[IpoucxoxkaeHue BETKOBBIX
pacTEHUN.

OcCHOBHbBIE 3Talbl 3BOJIOLHMHU >KUBOTHOTO Mupa. OCHOBHbIE apoMop(]o3b
XKUBOTHbIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBICHUE COBPEMEHHBIX



tunoB. [lepBbie XOpAOBbIE KUBOTHBIC. JKH3Hb B BOJE. DBONIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampuobuit u pentwiuid. [IpoucxoxIeHHEe MIICKONMUTAIOMNX U
ntul. [lpunnun kimoyeBoro apomopdosza. OcBoeHue O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KMBOTHBIMU CYIIIH.

Pasutre xu3HM Ha 3emie IO 3paM U IEpUoAaM: apxei, MPOTEPO30H,
najgeo3oi, Me3030M, KailHO30#. OOmas XapakTepucTukKa KiumaTta H
reoJIornueckux mnpoueccoB. [losBiaeHHEe W pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrieoOpazoBaHue: €ro yCIOBUS U BIMSHUE HAa Ta30BbIM COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUpPaHUSI — IKOJIOTMUYECKUE KPU3UCHI Tponuioro. [Ipuuunsl u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUM. COBPEMEHHBIM HKOJOTMYECKUH KPHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenust OrnopasHooOpasus Ha 3emIie.

CoBpeMmeHHasi cucTemMa opraHuyeckoro mupa. [IpuHnunel kiaccudukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYNITBI OPTraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuie u cxeMbl: «Cxema omnbita @. Peqny, «Cxema onbita JI. [lacTepa mo
U3YUCHHUIO camo3apoxiaeHus xku3Hu», «Cxema ombita C. Mwuuepa, I'. FOpuy,
«JTampl  HEOPraHWYECKOW  HBOJIIOLUNY»,  «['€OXpoHOJIOrMuYeckKas  IIKajay,
«HadanpHble ATalbl OpraHUYecKon IBONIONUNY, «CxeMa 00pa3oBaHUS dYKAPUOT
nytéM cumOuorenesa», «Cucrema KUBOW mnpupons», «CTpoeHHEe BHUpPYCay,
«Apomopdo3bl  pacteHuit», «PuHHOPUTH, «OTHOKIETOYHBIE BOAOPOCINY,
«MHorokserounsie Bopopocin», «Mxu», «IlanopotHukm», «l'omoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «CxemMa pa3BUTUS >KHUBOTHOIO
Mupay», «Apomopdo3bl KHBOTHBIX», «lIpocreiimmue», «KuIedHONMOIOCTHBIEY,
«IInockue YepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOHBICY,
«IIpecmbikaromuecst», «lItump», «Mnekonuraromuey, «Pa3BuTHEe KHU3HU B
apXxeuckou apey», «Pa3BurHe KU3HU B MPOTEPO3OUCKON 3pe», «PazBuTne xu3HU B
MAJIE030MCKOM 3pe», «Pa3BuTre )XU3HU B ME3030MCKOM 3pe», «Pa3BuTre xu3HU B
KailHO301CKOM 3pe», «COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTeHHWd Pa3IWYHBIX OTJEJOB, KOJUICKIIUU
HAaCEKOMBIX, BIIKHBIEC NPENApaThl )KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUJICKIUH
WTJIOKOXKHUX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, Yyd4eja NTHLl WU 3BEpEu,
KOJUIEKIIMH OKAMEHEJIOCTEN, MOJIE3HBIX MCKOIMAEMBIX, MYJSDKH OPraHWYECKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbhas  sgabopatopHasi paGora «MojeaupoBaHUE — OMBITOB
Musnnepa—tOpu 1o n3ydenunto abMOreHHOr0 CUHTE3a OPraHMYEeCKUX COSUHEHU B
NepBUYHON aTMochepe».



JlaboparopHass pabdora «l3ydyeHue W ONUCAHUE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTnueckas pabGora «M3yueHue OCOOEHHOCTEH CTPOEHHUS PACTEHUI
Pa3HBIX OTIIEIIOBY.

IIpakTnueckas padora «M3ydueHrue oCOOCHHOCTEM CTPOEHUSI TO3BOHOUYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaenue yejao0BeKa — aHTPOINOreHe3

Paznensl 1 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHOBNIEHME MPEICTABICHUN O MPOUCXOXKIACHUM 4YeloBeKa. PenuruosHbie
BO33peHUs. COBpEMEHHBIE HaAYYHbIE TEOPUH.

Cx0ACTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBA  CXOJICTBA  UEJIOBEKA € JKMBOTHBIMU:  CPaBHUTEJIBHO-
Mopdororuyeckue, AMOPUOIOTHYECKHE, b13M0JI0ro-0MOXUMHUYECKHE,
noBeneH4Yeckre. OTIUUUs 4eloBeKa OT )KMBOTHBIX. [IpIMOX0XKI€HUE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra M BTOPOM CUTHAJIBLHOMU
CHUCTEMBI.

JBuxyiue cuiibl (PakTopbl) aHTPOMOTeHe3a: OMOJIOTMYECKHE, COLIMANIbHBIE.
CooTHoltieHre OMOJIOTMYECKUX U COITMATBLHBIX (JaKTOPOB B aHTPOIIOTCHERE.

OcHOBHBIE CTauM aHTpororeHe3a. PaHHHMe 4YenoBEeKOOOpa3Hbie O00E3bSHBI
(POKOHCYJIIBI) ¥ paHHUE MOHTHIBI — OOIIKE MPEIKH YeTOBEKOOOpa3HBIX 00€3bsiH U
TroJie. ABCTPaJONUTEKH — JBYHOTHE MPEAKH JroJei. YeaoBeKk yMelbli, MepBbie
W3TOTOBJICHUS OpyAuN TpyAa. UeloBeK MpsIMOXOIAIIMNA Y MEPBBINM BBIXOJ JIFOACH
3a mpenensl  Adpuku. YenoBexk reipenbOeprckuii  — - 0OmMMA  MPEoK
HEaHJIepTaIbCKOI0 YEJIOBEKA M YeJOBEKa pa3yMHOro. YenoBek HeaHIAEPTaIbCKUM
KaK BHJ JIIOJIEH XOJIOJHOTO KiIuMara. YeloBEeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKMW YEJIOBEK, OCBOCHHWE KOHTHHEHTOB 3a Tpenenamu Adpuku.
[TaneoreneTnka v NajeoOreHOMHUKA.

DBOJIIOIUSL COBPEMEHHOI0 uenoBeKa. EcTecTBeHHBI OTOOpP B MOMYJISLUAX
yeroBeka. MyTalMoOHHBIA Tporiecc W noiaumopdusm. [lomynsiiuoHHBIE BOJIHBI,
npeid reHoB, murpamus U «3p(EKT ocHOBaTENS» B MOMYJALHIX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckue pacel. llonarne o pace. bornpmime pacel: eBponeougHast
(eBpasmiickasi),  aBCTpajO-HErpouAHas  (PKBaTopuajibHas),  MOHTOJOHJIHAS
(a3uarcko-amepukaHckas). BpemMs u myTh paccelieHHsl 4YelloBeKa IO IUIaHETe.
EnuHcTBO  4yenoBeweckux  pac.  HayyHas  HECOCTOSITENIBHOCTH — pacu3Ma.
[Ipucrnoco0ieHHOCTh 4YeNOBEKa K Pa3HbIM YCIOBHUSIM OKPYXKArOLEH Cpebl.
Bnusaue reorpaduueckoit cpenbl u  apelipa TeHOB HA MOPQOJIOTHIO W
(U3HOJIOTUIO YETOBEKA.



MexaucuMiuinHapHbple  MeToJbl B (usnueckoil  (OMOJOTrHYECKON)
AHTPONOJIOTHHM.  DBOJIIOLIMOHHAS  QHTPONOJIOTHST W MAJ€OAHTPOIOJIOTUs
YEJIOBCUECKUX MOMyISUUi. bHocouanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
UccnenoBanue K03BOMIONUKN OMOIOTUUECKOTO U COIMATBLHOTO B UETIOBEKE.

JdemoHcTpanumn

IToptpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuibl U cxembl: «MeTOoJIbl AaHTPOMOJIOTUNY, «[ 0JIOBHOM MO3T YeloBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBbIY, «CKelneT ueloBeKa M CKEJIET IIUMIIaH3e»,
«PyauMEHTBI U aTaBU3MBbI», «/[BHKYIIUE CUIIBI AaHTPOIIOTEHE3a», «DBOITIOIIMOHHOE
IpEBO  4YeJOBEKa», «ABcTpamonutek», «YemoBek  yMmenblid», «YenoBek
NpSAMOXOIAIINIY, «JleHncoBckuil uenosek» «Heannepranbiipl», «KpoMaHbOHIIBDY,
«ITpeaku yenoBekay, «ITarnbl IBOJIOLNHN YETOBEKa, «Pachl UeTTOBEKay.

OGopynoBaHue: MYJSDKM  OKaMEHEJIOCTeH, TMPeMETOB  MaTepUalIbHOU
KyJbTYphl TMPEIKOB YENOBEKa, penpoaykiuu (doTorpaguu) KapTUH C
MUDOJOTHYECKUMU U OUOJICHCKUMHU CIOKETaMU TIPOMCXOXKICHUS YeoBeKa,
dboTorpaduii HaX0OK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET UeJIOBEKa, MOJICIb
yeperna 4YejloBE€Ka M uepena IIUMIAH3€, MOJEIb KHUCTH YeJIOBEKa W KHUCTH
IMMIIaH3€, MOJIETN TOPCa MPEJIKOB YETIOBEKaA.

JlabopaTopHass pabora «l3yueHne OCOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXO0KIACHUEM).

IIpakTuyeckas padora «3yueHne FKOJOTHUECKUX aJalTalluii YeTOBEKay.

Tema 6. Jxojormsi — Hayka O B3aMMOOTHOIIEHUSAAX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxkJieHue u pa3BuTUE dKojoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b 3KOJIOTMU C APYTUMU HayKaMHU.

Meronbl skonoruu. IlonmeBble HabOmOIEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
MpUPOJIHBIE W JabopaTopHble. MoaenupoBaHue B SKOJOTMU. MOHUTOPUHT
OKpYKaroIel cpeibl: TIOKAIbHBINA, pETHOHAJIBHBIN U TJI00abHBII.

3HaueHUEe HKOJOTMYECKUX 3HAHUW I YeJOBeKa. KOJOTHYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€H YEJIOBEYECTBA C Mpupoaor. @opmMupoBaHHE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEIICHUS.

JdemoncTpanumn

IToptpersr: A. I'ym6oasar, K. @. Pynee, H. A. CeBeproB, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonorun», «MeTtoasl dKoJorun», «Cxema
MOHHUTOPHHTA OKPYKAIOUIEN CPEIIbD».

JlabopaTopHasi pabora «3yuyeHnne METOJIOB 3KOJIOTUYECKUAX
HCCIIEIOBAHUI.



Tema 7. Opranusmsl 4 cpea 00UTAHUSA

DKkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JerctBud. Kiaccudukanus
HKOJIOTMYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponoreHHsie. O0mue
3aKOHOMEPHOCTH AEHCTBUS 3Kojornyeckux Qakropos. llpasumio muaumyma (K.
Mnpenrens, O. JIubux). TosnepaHTHOCTh. DBPUOUMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKonorudeckuii ¢akrop. JleiicTBue
pPa3HbIX YYAaCTKOB COJHEYHOTO CIIEKTPAa Ha OPraHU3Mbl. DKOJOTUYECKHUE TPYIIIIbI
pacTeHUil M JKUBOTHBIX MO OTHOLIEHHWIO K cBeTy. CurHajgbHas poOJb CBETa.
doTonepuoansM.

Temneparypa kak »skosiormueckuii ¢akrop. JleiicTBue Temmneparypsl Ha
opranu3Msbl. [loWKuIOTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skonorudeckuit ¢akrop. IlpucnocoOneHus pacteHuid K
noJiiep>kaHuio BogHoro Oananca. Knaccudukanus pacTeHU MO OTHOIICHHUIO K
Bojie. [Ipucnoco6ieHus >)kMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMa.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
ryOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  Dusuko-xumuyeckue
O0COOCHHOCTH cpesi oOuTaHus opraHu3mMoB. IlpucrnocoOneHuss OpraHusMoB K
’KU3HU B Pa3HbIX cpeaax.

bruonornyeckue putMmbl. BHemHne u BHyTpeHHHME pUTMbL. CyTOUYHBIE H
roguunbie puTMbl. [IprucnocoOJeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUH KU3HU.

Kusnennoie Qopmbl opranm3moB. Ilonstue o JKku3HeHHOU (opme.
XKuznennsle HOpMbI pacTEeHU: 1€pPEBbs, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHBIE (OPMBI KHUBOTHBIX: THAPOOUOHTHI,
reoOMOHTHI, a3pOOMOHTEI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HU.

buortnueckue (bakTophI. Buaer OMOTHYECKHUX B3aMMOJICICTBUI:
KOHKYpPEHLUS, XUITHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomeparus,
MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBo). Hetpoduueckue
B3auMojielicTBusl  (Tommueckue,  Qopuyeckue, (Gadbpuueckue).  3HaUCHUE
OMOTHYECKUX B3aMMOACHCTBHI 11 CYIIECTBOBAaHMS OPraHU3MOB B Cpele
obutanus. [IpHHIMI KOHKYPEHTHOTO UCKITIOUYEHUS.

JdemoHncTpanumn

Tabnauupr U cxembl: «Dkojorudeckue (akropb», «CBETOBOM CHEKTpY,
«IKOJIOrMYECKUE TPYIIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTMYECKHE aJanTallu
KUBOTHBIX», «Cpenpl oOWTaHUA OpraHu3sMoB», «buosornyeckue pUTMBIY,
«Kuznennsie  Qopmbl  pacteHui», <« KusHeHHole (HOpPMBI  KHUBOTHBIXY,



«IKOCHCTEMA IIUPOKOJIMUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenn
nutanusy, «XumHudectBoy, «llapasutuzm», «Konkypenuus», «CumMOuosy,
«KoMmeHcanuzm».

O6GopynoBaHue: repOapuu pacTeHH W JKUBOTHBIX, MPUCIOCOOJCHHBIX K
BIUSHUIO Pa3jIMYHbIX JKOJIOTMYECKUX (PaKTOpoB, repdapuu CBETONIOOUBBIX,
TEHENIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOCIMBbIE KOMHATHBIE pACTEHUs, TepOapri U KOJUIEKIIMH TETIOII0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAacCTeHUM, dydesia NTUL U 3Bepel, repOapuu
pacTeHui, OTHOCSAIUXCS K Turpodutam, kcepoduram, mMe3opuTaMm, KOMHATHBIE
pacTeHus JaHHBIX TPYII, KOJJIEKIIUU >KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax,
repOapuM M KOJUIEKIIMM pACTEHUH M SKUBOTHBIX, O0JaJaloIMUX YepTaMu
NPUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHH >KH3HHU, TrepOapuu u
KOJUICKIIUM PACTCHUN W KUBOTHBIX PA3JTUYHBIX >KU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKHX B3aUMOICHCTBUSX.

JlabopaTopHass paGora «BrbIsBIeHHE TNPUCTIOCOOTICHUN OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHass paGora «BbIsBICHHME TNPUCTIOCOOTCHUN OPraHU3MOB K
BIIMSTHUIO TEMIIEPaTypPhI».

JlabopaTopHass padora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HbIX MECT OOUTAHUSI.

Tema 8. Ixos10rust BUJA0B U NMOMYJISIIIH A

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [onynsmus KaK
Oounonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpelibl, PU3MUECKUX OApbEPOB U
0COOCHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonysanuii. OCHOBHbIE TMOKAa3aTeM MOMYJSALHMH: YUCIEHHOCTb, ILIOTHOCTD,
BO3pacTHasT W TIOJOBas CTPYKTypa, pOXKIAEMOCTb, MIPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUSL.

DKoJioruyeckasi CTpyktypa nonyisiquu. OIeHKa YUCIEHHOCTH MOMYJISLHUU.
JluHaMKKa TONYJSIUU W €€ peryisiuus. buoTuyeckuil moTeHUMan MOMYJISAIUH.
MogenupoBaHue JUHAMHUKHU MOonyasiuud. KprBble pocTa YUCIEHHOCTH MOMYJISLUU.
KpuBbie BbDKHMBaHUS. Perymisnus YWCICHHOCTH NOMYJSIUNA: poiib (HaKTOPOB,
3aBUCAILNX U HE 3aBUCSIINX OT IIOTHOCTH. DKOJOTUUECKUE CTPATETUU BUIOB (T- U
K-ctparerun).

[lonsiTue 00 sKoJOrMYecKOW Hule Buaa. MectooOuranue. MHoromepHas
Mojzenb skosorndeckon Humm Jxk.M. XatumHcona. Pa3smepsl 3konornueckoun
Huiu. [loTeHnnanbHas U peannu3oBaHHAs HUIIU.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJIOTUUECKUE SKBUBAJICHTHI.



3aKOHOMEPHOCTH TIOBEJCHUS W MUTPAIMA >KUBOTHBIX. bHOjoTHUYECKHEe
WHBA3UH 9yKEPOIHBIX BUOB.

JdemoHcTpanuun

IToptper: [Ix. 1. XaTynHCOH.

Tabmuiel M cXeMbl: «DKOJOTHYECKHE XapaKTCPUCTUKH  TIOMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTPyKTypa momyasanum», «Bo3pacTHble  mHpaMuIbI
nomyasaiun», «CKOpOCTh  3acelieHUS  TOBEPXHOCTH  3e€MJIM  Pa3IMYHBIMH
opranuzMamMmn», «Mogenp skosorndyeckor HumM Jx. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIMH JKUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucmocoGieHuss ceMsH  pacTeHUH K
PaCCEJICHUION.

Tema 9. Jkos0rust co001ECTB. IKOJOTHYECKHE CUCTEMBbI.

CoobmiecTBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBs3u MeExAy
OopraHu3MaMu B OUOIIEHO3E.

DxocucteMa kak OTkpeiTas cucteMa (A. JIx. Tencnu). DyHKIMOHATBHbBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYILECHTHI, KOHCYMEHTHI, PEIYICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOUOTHUECKHE OJIOKH
skocucTeM. [TouBBI M WIIBI B 3KOCHCTEMaX. KpyroBopoT BEIIECTB U MMOTOK SHEPTHH
B DKOCHUCTEME.

OcHOBHBIE  TOKa3aTeaud  dAKOCHUCTEMBl. buomacca u  mpoAyKIHMS.
DKOJIOTUYECKUE MUPAMUBI YUCEN, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBieHHble 3aKOHOMEpHBIE CMEHBI COOOMIECTB — CyKieccuu. llepBuuHbie u
BTOPUYHBIE CYKIECCUM M WX MPUYUHBL. AHTPONOTE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Knumakcunoe cooOmiectBo. buopaznoobpasue u mojiHoTa KpyroBopoTta
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCEMbl 03EP U peK. DKocucmemvbl Mopeli u
OKeano8. Ixocucmemuvl MyHOp, J1ecos, cmenell, nyCmblHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEXIy aHTPOTIOT€HHBIMU U MIPUPOTHBIMHU 3KOCHCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. [opomckas
dnopa u ¢ayna. CunanTpomnmuzamnus Topojckod (ayHel. buomormueckoe u
XO3SIICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3aK0HOMEpPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
aKocHucTeMax. Poib kackaono2o 3pgexma u 6udo8-30upukamopos (Kirouesvlx
61008) 6 QyHKYyUOHUpoBanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEKTY
CMEXXHBIMU SKOCUCTEMAMU. Y CTOMYMBOCTh OPTaHU3MOB, NOMYJISIIAN U 3KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBUIA.



Mexarnuzmol 6030€eliCmeus. 3a2p}13H€HulZ PA3HbLX munos Ha
Cy60p261Hu3M€HHOM, OP2AHUSMEHRHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHOBbl IKOoJ1I02Uu4ecKozo HOPMUPOBAHUA aAHMpPONOceEHHO20 6030€liCMaLUsl.
Metonpoaorus MOHUTOPHHI'a CCTCCTBCHHLIX 1 AHTPOIIOI'CHHBIX 9KOCUCTCM.

JdemoHncTpanumn
[Toptper: A. JIx. Tencnn.
Tabmuupt u  cxembl:  «CTpykrypa  OuomneHo3a»,  «IKocucTtema

ITUPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMA XBOWHOTO Jiecay, «DyHKIIMOHATbHBIC
TPyl OPTaHU3MOB B JKOCHUCTEeMe», «KpyroBopoT BEIIECTB B DKOCUCTEMEY,
«Ilernmn mutanus (MacTOWIHAS, JETPUTHAS)», «DKOJIOTHUECKAS MMHUPAMHUJIA THCEID»,
«IKonoruveckas mupaMuia OMOMacch», «IKOJOTHUECKas MUpaMuia SHEPTHHY,
«O6pa3oBanue O6osoTay, «llepBuuHas cykieccus», «BoccTaHOBIEHUE Jieca MOCe
nokapa», «JKOoCUCTeMa 03epa», «ATpoleH03», «KpyroBopoT BemeCTB M TMOTOK
SHEPrUU B arporieHo3ey, «[Ipumepsl ypOosIKoCcUCTEMY.

OO6opynoBanue: repdapun pacTeHUH, KOJUICKIIUU HACEKOMBIX, Yydesia MTUIl U
3Bepeid, repObapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBapHYM KaK MOJICIb
HKOCUCTEMBI.

IMpakTuyeckas padora «/3ydyeHne u onucanue ypooIKOCHCTEMBD».

JlaGopaTtopnas padora «l3ydyenue pazHooOpa3us MEIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeusi «IKCKypCcHUsl B TUIUYHBIN OmoreoneHo3 (B AyOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBINA MJIM MOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeHusi «DKCKypCcHsl B arpodKocucTeMy (Ha Moje WIM B TEITUYHOE
X035MCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buochepa — obmemnanerapHas o6ojouka 3eMJIM, T€ CYHIECTBYET WIH
CylleCcTBOBaja KU3Hb. PazBuTHe npeacTaBieHuii o ouochepe B Tpyaax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. O6mactu 6uochepsl u e€ coctas. JKupoe
BeIecTBO Ouochepsl u ero GyHKIUH.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl 6rocheprl. OcobeHHocTH 6Mochephbl Kak
rio0abHOM 3KocHucTeMbl. JJuHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotsr
BEILIECTB U OMOT€OXMMHUUYECKUE LUKIBI (Yriiepoaa, a3ota). PATMUYHOCTH sIBIICHHI
B Onocdepe.

3oHanmbHOCTh Omocdepsl. Ilonsatne o Omome. OCHOBHBIE OHMOMBI CYIIH:
TYHJIpa, XBOWHBIE JIeCa, CMEIIaHHBIC W IIMPOKOJIIMCTBEHHBIC JIeCca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMYECKHE JIECa, BRICOKOTOPHS. Kiumat, pacTUTeIbHBIA U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u (yHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITAA U
ouochepHbIX QYHKIUH.



JdemoHcTpanuun

[Toptpetsr: B. H. Bepnanckui, 3. 3rocc.

Tabmuter 1 cxembl: «['eocdepsr 3emmn», «KpyroBopot azora B MpHUPOIE»,
«Kpyrosopot yriepoga B mpupone», «KpyroBopot Kuciopoaa B TPHUPOIE»,
«KpyroBopot Boabl B mpupoae», «OCHOBHbIE OMOMBI Cymny, «Kimmmarudeckue
nosica 3emnn», «Tynapay», «Talira», «Cmemannsiii gec», «IIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHay, « Tponnueckuit gecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesntoBek u oKkpy:kawinas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TPUYUHBL. Bo3jaciicTBue demoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBel. Oxpana
MOYBEHHBIX pecypcoB. 3mMeHeHue kinumara.

AHTpPOIIOTCHHOE BO3/CHCTBUE HAa PACTUTEIBHBIA M KUBOTHBIM MuUp. OXpaHa
PacCTUTEIIBHOTO M XHUBOTHOTO Mupa. OCHOBHBIC TPHUHIIUIBI OXPaHbl MPUPOJIHI.
Kpacubie xHuru. Ocobo oxpansembie mnpupoanbie Tepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300I0THYECKUE TTAPKH.

OCHOBHBIC TPHUHIIMIIBI YCTOMYHMBOTO PAa3BUTHS YEJIOBEYECCTBA M IPHPOJIBI.
PanvonanbHO€  MPUPOJOMONB30BAHME M COXpaHEHHE  OMOJIOTHYECKOro
pasHooOpazus 3emau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3nucoB. OcCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIC MOCIIEICTBUS.

Pa3BuTHe METOZOB MOHUTOPHMHIA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
nporueccoB. CucmemHvle ucciedo8anusi nepexooa K pecypcocbepezaiowjell U
KOHKYPEeHmMOoCnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u b6uopecypcul.
Hayuonanouvie ungopmayuonusvie cucmemsi, odbecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. OCHOBbL
sKopeaburumayuu dKocucmem U cnocob6o8 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazeMHbIX 3KOCUCTIEM.

JdemoHcTpanuun

Tabmuuet w  cxeMbl:  «3arpsisHeHHe  atMocepb»,  «3arpsi3HEHue
ruapocdeps», «3arpssHeHue mouBbl», «llapHukoBeii  3ddekT», «Ocobdo
OXpaHsieMble TPUPOJIHBIE TEPPUTOPUNY», «MOJEIN YIPaBIIEMOTO MUPay.

Oo6opynoBanue: ¢otorpaduu oxpaHsSEMbIX pacCTEHWH M >KUBOTHBIX KpacHoii
kHuru Poccuiickont @enepanuu, KpacHOM KHUTH permoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOTPAMMBI MO OHOJOTUH
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yeneHanpasienHoe pazéumue BHYTPEHHUX YOEXKIACHUN JUYHOCTH HA OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJICTBOBATHCSI B CBOECH
NEATeTbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYCCKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH )KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUSI TIPOTPaMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE YYEOHOM M BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIHTAHUS U
CaMOpAa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3UIMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJa M CTApIIEMy IOKOJCHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIXsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ynabTaThl OCBOCHUA YyueOHoro mpenMera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACHIUPEHHE XU3HEHHOTO
OMbITa W OMbITA JAEATEILHOCTU B MPOLIECCE peain3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOT0 OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Ke€HUE
3aKOHA W TIPaBOIIOPSIKA;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COILIMAIbHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIIIOJIHEHUS
yueOHBIX, TI03HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIEHUS] K MHEHHUIO ONIOHEHTOB IMpHU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOMN IEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOU TPaK1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a cBOM Kpau, cBOO PoauHy, CBOU S3BIK U KYJIBTYpPY,
IPOIIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJIBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKMX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TOHUMAaHUS 3HA4YEeHHUs] OHOJOTMM B TO3HAHUHM 3aKOHOB
OPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX [IEHHOCTEW POCCUMCKOI0 HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOCHUE YCTOWYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauiusiMHi Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPY/1d, OOIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

S) ¢usnyeckoro BocnuTaHusi, GOPMHPOBAHUA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 30pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUCK (ymoTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITEIHBHOCTH TEXHOJOTMYECKOW U COIUAIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa3OBaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

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

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: NPHUOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHUH TPOoOJIeM, CBS3aHHBIX C PaAlMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJIGHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
AKOCHCTEM, OMOChepsI);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpPEd  OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHE MPOTrHO3UPOBATh HEOJArONPUSITHBIE HKOJIOTHYECKHUE
MOCJIEICTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa NeSATeTbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW IMPAKTHKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUuss 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWUU TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXPaHECHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWMOJIOTHUHU IS COBPEMCHHOW ITUBUJIU3AIIMM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, TTOMCKA MyTel BBIXOJa U3 IIO0ATBHBIX IKOJOTMUECKUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoiu
IIpU U3y4eHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA W MPOUCXOASIINX B HEM W3MEHEHHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYUYEeHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHus MpoOJieM B peabHBIX KU3HEHHBIX CUTYAIIHUSX;

OCO3HAHHE IIEHHOCTH HAYYHOUW MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa3oBaHWIO0, K aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHWUW TO OHOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (HOPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHSITHUS, OTpakarolue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeluupUKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJOJIeHHe,  HM3MEpEHUE, OKCIEPUMEHT U  Jpyrue);
yHUBEpCaJIbHbIE y4eOHble JeWcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM  KOMIIETEHIIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajbHble y4eOHbIE JEeHCTBUS B
ITI03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuvatomierocss OynyT chOpMHpPOBaHbI TO3HABaTEIbHBIC
YHUBEpCaJIbHbIEC YUCOHBIC ICHCTBUSI, KOMMYHUKATUBHBIC YHUBEPCAIbHbIC yUeOHbIE
NEHUCTBHS, PETYISTUBHBIC YHHBEpPCalIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
e TEIbHOCTD.

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

Osaanenue YHUBEPCAJIbHbIMHU Y4eOHBIMH NMo3HaBaTeJbHbIMHU
JEeUCTBUSIMMU:

1) 6a30BbI€e JJOrHUecKHe JeiCcTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMSI, KiIacCU(pUKAIIUHA, 000OIICHUS), PACKPHIBATH CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ONpeAesaTh IEJIH JEATEIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl IEATEILHOCTH C TTOCTABICHHBIMHU IEISIMU;

UCITOJTH30BaTh OMOJIOTHYECKHUE MMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTprUBaeMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXEMHO-MOJICILHBIC CpelcTBa JUTSE MIpEeJICTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJIEMBbI C YYETOM aHAIU3a MUMEIONIUXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBUS,

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUYCCKUX 3a]1a4, IPUMEHEHHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YUYeOHBIX U COIUAITBHBIX TIPOCKTOB;

(bopMHpOBaTh HAYYHBIH THI MBIIUICHHS, BIaJICTh HAYYHOW TCPMHUHOJIOTHEH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TMPUYMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOAWTh apryMEHThl JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAM3UPOBATH TIOJYYEHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IMO3HABATEIBbHYIO M TMPAKTHYECKYHO O0O0JacTh
KU3ZHEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WHpOpMaIHH (TeKCTe y4eOHOTO
MoCOOMs, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOIB30BaHUS PA3TUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJI30BaTh HAy4YHBIM S3BIK B Ka4yeCTBE CpEJACTBA TMpu pabore ¢
Oouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYeCKHUe 3HAKM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpy, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pACTO3HABaHUS W 3alUTBl  WHGOpPMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHUS OTHOCHUTEIHHO BBIMOJIHEHUS IMpeasiaracMoit
3aJlayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMHU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOM popme hopMyTupoBaTh CBOU BO3PAKECHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas 1esITeJIbHOCTh:

NOHUMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJWBUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOACHCTBUS IIPU PEIICHUH Y4eOHOH 3a/1auu;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJIIIEKTHUBA,;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUA II0 €€ JIOCTMIKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 yYACTHUKA KOMAaHJIbI B
oO1IuMi pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEU C TO3MUIMM HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B Pa3IUYHBIX
CUTYAIUsX, TPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PeryJssTUBHBIMU AeICTBUSIMH:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YU€OHBIX CUTYyAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUM I1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JEMCTBUSIX M IMOCTYIKAX MO OTHOIIEHWIO K KHUBOW MpUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIIATh IMO3HABATENIbHYIO NIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSATEJILHO ~ COCTABJISATH IUIAH  pElIeHHs TpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANOYTECHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKHU Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IIMPOKON SPYIHUIINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0O0pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpa
BEPHOI'O pELICHNS;

yMETh OLIEHUBATHh PHUCKH WU CBOECBPEMEHHO IPUHUMATh PEHICHUS IO HX
CHIDKCHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEesATENbHOCTH;

3) npuHATHE Ce0NA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OpUHUMATh MOTHUBBI M apryMeHTbl JAPYTUX I[pU aHAJM3€ pe3yIbTaToOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKaHUS Y4YEeOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YypOBHE OpPHEHTHUPOBaHbI Ha oOecreyeHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmorud. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHBIC 3HAHMS, YMEHUS M CIIOCOOBI IEWCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCIBHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyarusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydueOHOro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJIM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPUPOABI W  PEHIeHUH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKJIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraronye OHOIOTUYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIHS, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BHUTHE), OMOIOTUYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpPHBIX  pPAaCTCHHH),  3aKOHBI
(emmHOOOpA3Hsi MOTOMKOB TEPBOTO TOKOJICHUS, PACIHICTUICHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [.  MeHaenss, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLATIB
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOIO TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAaHUAX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0JIeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUSI OPraHOB M CHCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHM3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NPeBpaLICHUsI YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTpoPHOro TUMOB MUTAHUSA, (POTOCUHTE3A U XEMOCHUHTE3A,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOTreHe3a, OCTIMOPUOHAILHOTO PAa3BUTHS,
pPa3sMHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HUCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBIMBATh B3aWMOCBS3M MEXAy OpraHOMJaMH KIETKH H HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXKIY dTalaMu
oOMeHa BEelIeCTB, dTallaMU KIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
dTamaMu AYMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTaHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JI0KAa3aTEeJbCTBA POJICTBA OPTraHU3MOB Pa3HbBIX
CUCTEMaTHYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISTh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIYEMBIMH OMOJIOTHYECKUMHU MPOIIECCAMH U SIBICHUAMH, JIeJaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHUE PalOTHI, COOMIOAATH
paBuia Ipu paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH UX IKCHEPUMEHTATbHBIMU
cpeactBamu, GOpMyIUpYsS Ledb HUCCIEJOBAHUSA, AaHAJU3UPOBATH IMOJIyYECHHBIE
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B yueOHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYCHHBIE  pPE3ylbTaThl HAa  yYEHHYECKHX
KOH(DEpEeHITHSX;

YMEHHE OLIEHUBAaTh JTUYECKUE AaCMEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
obmactu  OuonorMM W MEAMIMHBI  (KJIOHHPOBAaHME,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHME, HANPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHME TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBJISATh OCO3HAaHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTH B 00JlacTh OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBA, MULIEBON MPOMBIIIIEHHOCTH, YIAyOasTh MO3HABATEIbHBIM
MHTEpPEC, HAINIPaBJICHHbI HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusX CpeaHero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHbie pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmeta «buomorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI W PEIIEHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYEeCTBA, a TaKKe B PEIIEHHMH BOMNPOCOB PpallMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIIOYAET
ONpeJieieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOIOJIAralouIuX OHOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcHCTeMa, Ouocdepa), OMOIOrHUECKUE TEOPUHU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAsE TEOPUs DBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 nyTsSIX U HampaBieHuUsx 3Boironuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOGepra,
3aponsimeBoro cxojacrsa K. M. boapa), npaBuna (munumyma 1O. JIuOuxa,
9KOJIOTUYECKON MHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEOBAHUSIX )KUBBIX O0BEKTOB M YKOCHUCTEM
(omucanue, u3MepeHue, HaONIOIEHHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHBIE TMPHU3HAKU: BHUIOB, OHOrEOIIEHO30B,
KOCHCTEM U Ouocdepbl, CTaOMIM3UPYIOLIETr0, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT' O otbopa, aJIONAaTPUYECKOTO u CUMITAaTPUYECKOTO
BUI000pa30BaHUsA, BIMSHUS JIBIDKYIIIUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOMTaHUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aWMOCBSI3M MEXKIY MPOLECCAMH 3BOIIOLHH,
JOBIKYIIUMU CUJIAMH aHTPOIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJOB K Cpele OOMTaHMs, a0MOTHYECKUX U OMOTHYECKHUX



KOMITOHEHTOB ~ JKOCHUCTEM, B3aWMOCBSI3€i  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIUKY JIJIsl JTOKA3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUs, CTMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpPAaHCHHUS MHOTO00paswsi BHJIOB U
AKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YEIOBEUECTBA;

yYMEHHE pelIaTh OMOJIOTHYECKUE 3a/1aUH, BBISBISATH TPHUYNHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH ITOJYYCHHBIX PE3yJIbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIE M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
npaBuia mpu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMCHHE BBIJIBUTATh THUIOTE3bI, MPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpenctBamu, GOPMYIHPYS LEdb HCCICAOBAHUS, aHAJIU3UPOBATh IOJIYYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B y4e€OHO-UCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEJACTaBIATH  TOJYYCHHBIC  pe3yJbTaThl Ha  YYCHHYCCKUX
KOH(EepeHITUAX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0ax MpeaOoTBPAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyaymier mpodeccHoHaTbHON
JESTEIBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YTAyONsTh TO3HABAaTEIbHBIM HWHTEpEC, HAIpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30oBaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 buonorus kak Hayka
2 JKuBbie cucTeMbl U UX U3yUEHUE
3 buonorus knetku 0.5
4 X¥UMHU4YECcKasi OpraHu3anus KIeTKN 10
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nungopmanus u 9 0.5
peanu3zanus e€ B KIETKe
JKW3HEHHBIN LUK KIETKA 6 1
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HAaCIEACTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MOB 4 1
16 buoTexHonorHs U CHHTETHYECKAass OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 13
11 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3aposk/ieHne U pa3BUTHE IBOJIOLUOHHBIX 4
MpEeACTaBICHUIN B OMOJIOTHH
2 MukposBontonus U €€ pe3yabTaTbl 14 2
MaxposBostonus 1 €€ pe3yibTaTbl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 P 8 P 15 1.5
3emuie
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOT€HES 10 1
DKOJIOTUsl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPraHU3MOB M HAJIOPTraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenoi
7 Opranusmsl 1 cpeia 0OUTaHUS 9 1.5
DKOJIOTHS BUJOB U HOITYJISLIUI 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rmobanbHast skocucTeMa
11 UYenosek U OKpyxkaromas cpeaa 6
12 PesepBHOE Bpems 8




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
/o

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

BI/IOJ’IOFI/IS[ KaK KOMIIJICKCHAas HaYKa " KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBaﬂ opraHu3anuAa )XUBBIX CUCTEM

HcTopus OTKPBITHS U U3Y4EHUS KIETKU.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounosoruun. [IpakTrueckas padota
«/3ydeHne MeToI0B KJIIETOYHON OMOJIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHnranbHOe NEHTPUPYTUPOBAHUE,
[11IP)»

0.5

XUMHUYECKUH COCTaB KIIETKH

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKHU, UX
Omosioruueckas POJib

OpraHI/IquKI/Ie BCIICCTBA KIICTKH — OCIIKH.

JIaGopatopHas pabota «OOHapyx)eHHe
0€JIKOB ¢ TOMOIIBIO0 KAUeCTBEHHBIX

0.5




peaxkuuin»

CoiicTBa, K1accupuKanys U GyHKIHIH

? 0eIKoB
10 Oprannydeckue BenecTBa KIeTKH —
YTJIEBO/IbI
1 Opranuyeckue BelecTBa KJIEeTKH —
JIUATINA BT
Hyxneunossie kucnorsl. JJHK u PHK.
2 JlabopaTtopHnast pabota «lccnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JInYHBIX OPraHU3MOBY
13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)
14 Cexsenuponanue JJHK. Metoapl
T€HOMHUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU
15 MeTompl CTPYKTYpPHOU OHOJIOTHI
16 Tunsl kietok. [IpokapuoTuueckas KieTka
CtpoeHue s3yKapuoTHYECKON KIIETKH.
17 [IpakTuueckas padota «3ydeHue cBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapaT KJIETKH
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.
19 [IpakTuueckas pabora «3ydyenue 0.5
JIBUKEHHS [IUTOTUIa3Mbl B PACTUTEIBHBIX
KJIETKaX»
[TonyaBTOHOMHBIE OpraHOU bl KJIETKHU:
20 MUTOXOHAPHUH, Iu1acTuabl. JlabopatopHas 0.5

pa60Ta «HccnemoBaHue IIa3MoIn3a U




ACIUIa3MOJIM3a B PACTUTCIIbHBIX KIICTKAX»

21

HememOpanHbie OpraHou/ipl KIETKH

22

Crpoenue u GyHKIUH SIpa

23

CpaBHuTENIbHAS XapaKTEPUCTUKA KIETOK
sykapuoT. JlabopaTopnas padora
«M3yueHune cTpoeHUs KIETOK Pa3IuyHbIX
OpraHu3MOB»

0.5

24

ACCUMWIISIIAS ¥ TUCCUMUJISIIHASL — JIBE
CTOpOHBI MeTabom3Ma. Turbr oOMeHa
BemecTB. JJaboparopnas padoTa
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(hepMeHTOB (Ha MpuMepe aMuiIasbl WK
KaTaiasbl)»

25

DepMEHTaTUBHBIN XapaKkTep peakuii
KJIETOYHOTO MeTaboau3ma. JlabopaTopHas
pabota «3ydyenue pepMeHTAaTUBHOTO
pacileryieH s IepoKcuaa BOAOPOa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTophl ¥ OCIKU-UHTUOUTOPBI

27

ABTOTpOGHBII THII 0OMEHa BEIIECTB

28

doTocunTe3

29

XemocuHTe3. JJaboparopHas paboTa
«CpaBHeHHE MPOLIecCOB POTOCUHTE3A U
XEMOCHHTE32

0.5

30

AnaspoOHble opranu3mbl. Bunel 6posxenust.
JlaGopatopHas pabota «CpaBHeHuE
MpOIIecCOB OPOKEHUS U JIBIXAHUS

31

AspoOHBIE OpraHu3Mbl. JTarbl




HHEPTreTUIECKOTO 0OMEHa

DHeprusi MEMOPaHHOTO TPaIUeHTA

32 potoHoB. Cunre3 AT®: pabora
npoToHHOU AT®-cuHTa3bI
33 Peakuuu MaTpu4HOro cuHTE3a
34 Tpanckpunuus — matpuunslil cuaTe3 PHK
35 Tpancnsiius u e€ sTarnbl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3€e Oenka
37 Opranuzanys reHoma y IpoKapuoT u
JyKapuoT
18 MouiekynspHble MEXaHU3MBbI SKCIIPECCUH
TEHOB Y 9YKapuoT
Bupycbl — BHekJeTOUHbIE (GOPMBI KU3HU U
39 obOnuratHele napasuTsl. [IpakTuueckas 0.5
pabota «Co3nanue Moy BUpycay
40 BupycHble 3a0601eBaHus YeI0BEKa,
KUBOTHBIX, PACTEHUN
41 HanorexHosornu B OMOJIOTUN U MEULIMHE
42 JKW3HEHHBIN UMK KIETKA
43 Marpuunsiii cuntes JTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 Jlenenue KIeTKu — MHUTO3
46 Tuns! knetok. KapnoknHes U IUTOKNHES. 0.5

JIaGopatopHas pabota «HaGmoneHue




MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuus >KM3HEHHOTO LIMKJIA KJIETOK 1

48 OpranusMm Kak eMHOE 1IEJI0e 1

49 Txanu pacrenuii. JlaboparopHas padora | 0.5
«V3yuenne TKaHel pacTeHHin» '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHnast pabora «3ydueHue Tkanen 1 0.5
KUBOTHBIX)»
Opransl. Cucremsl opraHos. JlabopartopHas

51 pabora «M3yyeHne opraHoB IIBETKOBOT'O 1 0.5
pacTeHus»

52 Omopa Tena opraHu3MoB 1

53 JIBM>KEeHHUE OpraHu3MOB 1

54 [Tutranue opraHu3MoB 1

55 [IuTanue MO3BOHOYHBIX KUBOTHBIX. |
[MumeBapurenbHas cucTeMa 4eaoBeKa

56 JIpIxaHue opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U |
YyeloBeKa

58 TpancnopT BEWIECTB y OPraHU3MOB 1

59 KpoBeHocHas cuctema mo3BOHOUHBIX |
KUBOTHBIX U YEJIOBEKa

60 Boigenenue y opraHusmMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMmyHHas cucreMa deaoBeKa 1

63 Pa3znpaxxumocTs 1 perynanus y 1




OPraHu3MoOB

I'yMopanbHas peryssauus 1 S3HIOKpUHHAS

o4 cHcTeMa JKUBOTHBIX M YeJIOBEKa

65 @DopMBbl pa3MHOKEHHUS OPraHU3MOB

66 [TonoBoe pa3MHOKeHUE

67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIaboparopHas paboTa 0.5
«M3ydenue cTpOeHUs MOJIOBBIX KJICTOK Ha '
TOTOBBIX MHKpOIIpEapaTaxy

69 WNupuBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70 3akajKa OpraHoB U TKaHEH u3
3apO/IBIIIEBBIX JTUCTKOB
Poct 1 pa3zButne )XUBOTHBIX.

71 JlabopaTtopHas pabota «BrIsiBIeHHe 0.5
MPU3HAKOB CXOJICTBA 3apO/bIIIeH
MTO3BOHOYHBIX KUBOTHBIX)»
Pa3zmHOXeHue 1 pa3BUTHE PACTCHUH.

72 JlabopaTtopHnas pabora «CTpoeHuE OpraHoB 0.5
Pa3MHOKEHHSI BBICIIUX PACTCHHID

73 Hctopus cTaHoBNIEHUS U pa3BUTHUS
TEeHETUKH KaK HayKd
OcCHOBHBIE IOHATHS U CUMBOJIbI T€HETHKH.

74 JIabopatopHas pabota «/Ipo3oduia kak 0.5
00BEKT FeHEeTUUECKUX UCCIIE0BAHUI

75 3aKOHOMEPHOCTH HacleI0BaHUs 0.5

pU3HAKOB. MOHOTHOpUIHOE




ckpemuBanue. [Ipaktuueckas paborta
"N3y4ueHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeUIBanus y Apo30Quisr”

[utonornyeckre 0CHOBBI MOHOTHOPHUIHOTO

76 1
CKpEITUBAHUS
77 Amnanusupyrouiee ckpeniuBanue. Hernomnnoe |
JOMUHUPOBaHUE
JurnbpuHoe CKpelnuBaHue.
73 [Ipaktuueckas padota «13yuenue | 0.5
pe3ynbTaTOB JUTHOPUIHOTO CKPEIIUBAHUS '
y Ap030(HITBI)
79 [{uTonornyeckne OCHOBBI TUTHOPUTHOTO 1
CKpEITUBaHMS
80 CuensieHHO€ HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPUSI HACIEICTBEHHOCTH 1
82 I'eneruka nmona 1
83 T'eHoTHn Kak 1ejI0CTHAS cUCTEMA 1
84 ['eneTnyeckuii KOHTPOJIb PA3BUTHS |
pacTeHUM, )KUBOTHBIX U YEJIOBEKa
25 M3MeHYnBOCTb MpU3HAKOB. BHibl |
M3MEHYUBOCTH
86 MoaudukanuoHHas K3MEHUYNBOCTh 1
BapuannoHHBIN s ¥ BapHaIlMOHHAS
kpuBas. JlaboparopHas paboTa
g7 «MccnenoBanne 3aKOHOMEPHOCTEN | 0.5

MOU(UKATIOHHON N3MEHUUBOCTH.
[TocTpoeHne BapHallMOHHOTO psAa U
BAPUALIMOHHON KPUBON»




88

TI'enoTunmyeckas M3MEHUYHNBOCTb.
KoMOunaTuBHast N3MEHYHUBOCTE

&9

MyranroHHast U3MEHYHBOCTb.
[Ipaktuyeckas padora «MyTtanuu y
po30¢uIiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAIl[MOHHOTO IpoIiecca.
OnureHeTHKa U SIUT€HOMUKA

91

I'eneruka yenoBeka. [IpakTuueckas padora
«CocraBiieHUE U aHAJIU3 POJAO0CIOBHOW

0.5

92

MeToabI MEMUITMHCKOU T'€HETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHCETUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OCHOBHBIE TIOHSITHUS CEJICKIIHH.
JlabopaTtopHnas paborta «3ydyeHne copToB
KYJBTYPHBIX PACTCHHIA U TIOPOJ TOMAIIHUX
KUBOTHBIX)»

0.5

95

MeTopl ceneKIIMOHHON PabOTHI.
JlaGopaTtopHas pabota «/3ydeHrue MeTo0B
CEJICKIIUU PaCTCHUI

0.5

96

JlocTrxkeHHs CeNeKIuy pacTeHUN 1
#UBOTHBIX. [IpakTHueckas pabora
«[IpuBuBKa pacTeHUII»

97

CoxpaHeHue, U3y4yeHUe U UCTIOIb30BaHNE
TE€HETUYECKUX PECYPCOB

98

buoTtexHonorusa kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaSI pa60Ta

0.5




«M3yduenue 00beKTOB OMOTEXHOJIOTUI
99 OcHOBHbIE HAIIPABJICHUSI CHHTETUYECKOM |
Onooruu
100 XpOMOCOMHAsl U T€HHAsl HHKEHepUs 1
101 MemuuuHCKHEe OMOTEXHOJIOTHU 1
102 PesepsHbiit ypok. IloBTOpeHue, |
00001IeHHe, cucTEMAaTH3alIis 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 102 0 135
I[TPOTPAMME
11 KUIIACC
KonuvecTBo yacos JJIeKTPOHHbIE
0
JIE-H Tema ypoka Beero Kontpoabubie | IlpakTHyeckue II/I[:;:CHI/IH ng[?a[;zl;:fenbﬂble
padoThbI padoThI pecypes:
1 OBomonronHas Teopust Y. lapsuna 1
) JIBYOKyIHEe CHIIbI ABOJIIOIMU BUI0B 110 Y. 1
HapBuny
3 Boprba 3a cyiiecTBoBaHUE, €CTECTBEHHBIN |
Y UCKYCCTBEHHBIN 0TOOP
4 dopMupoBaHUE CUHTETUYECKOM Teopuun 1
IBOJTIOIIHI
5 DTanbl 3BOJIOIMOHHOTO MpoLecca: |
MHKPO3BOJIIOLMS U MAKPOIBOIIOLUS
6 [Honynauus — sneMeHTapHas €IMHUALIA |
3BOJIIOLUU




3aKOH reHeTUYeCcKOro paBHoBecus JIk.
Xapnu, B. BaiinGepra. Jlaboparopuas
pabota «BpIsiBJICeHHE U3MEHUYUBOCTH Y
0co0eil 0JTHOTO BUAA»

0.5

DnemMeHTapHbIe (PAKTOPHI IBOJIIONN

D¢ dext ocnoBarens. dpdexr
OYTBIJIOUHOTO TOPJIBILIKA

10

Murpanuu. M305s11u nomyIIsnmii:
reorpaduueckasi, OnoJoruyecKas

11

EctecTBeHHbIN 0TOOp — HampaBIsOLINI
(hakTOop PBOTIOITUHU

12

[TonoBoii oTOOP

13

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaGopaTtopHnas pabora «3y4yeHue
apoMop($030B U UAMOAIATITALIAN Y
pacTeHUi 1 )KHUBOTHBIX)

0.5

14

[Ipumepsl npucnocobaeHn Y OpraHu3MoB:

Mopdostornaeckue, GU3noJI0rnIecKue,
OMOXMMUYECKHUE, TIOBEICHYCCKHUE.
JlaGopaTtopHnas pabota «IIpucnocobnenus
OpPraHu3MOB U UX OTHOCHUTEIIbHAS
1eJIECO00Pa3HOCThY

0.5

15

Bupn, ero xpurepuu u CTpyKTypa.
JlaGopatopHas pabora «CpaBHEHUE BUI0B
110 MOP(OJIOTUYECKOMY KPUTEPUIO»

0.5

16

Crpykrypa Buia

17

Bunoob6pa3oBaHue Kak pe3yabTar




MUKPO3BOJOIUA

18 CBs13b MUKPO3BOJIIOIIUM U MHIEMUOJIOTUU

19 Makpossomronus. [TameonTosmornueckue
METO/IbI U3yUYEHUS IBOJIOLUH

20 buoreorpaduueckne MeTOIbI U3ydeHUS
IBOJIIOLIUN
OMOpPHOIOrMYECKHUE U CPABHUTEIBHO-

21 MOP(OJIOrHI€CKHE METO/IbI U3YyUECHHUSI
IBOJIIOLIUN
MonekynspHO-reHeTUYECKHUE,

22 OMOXMMHUYECKHE U MAaTEMAaTHYECKUE
METO/IbI U3yUEHUS IBOJTIOINH

23 OO6mIre 3aKOHOMEPHOCTH IBOJTIOITHH

24 AnantuBHas paauanus. HepaBHOMEpHOCTD
TEMIIOB 3BOJIIOLINN

)5 Hay4uHble runote3bl NpouCXoKACHUS
JKU3HU Ha 3eMJie

26 JloHay4Hble PEACTaBICHUS O 3aPOKICHUN
KU3HU

7 OCHOBHBIE ATaIlbl HEOPraHUYECKOU
3BOJIIOLUU

28 ['unoTessl 3apoXKACHUS KUZHU
Hcropus 3emiin 1 MeTOAbl €€ N3Y4ECHHUS.

29 JlaboparopHas padota «/3yuenue u 0.5
ONMCAHUE UCKOIAEMbIX OCTATKOB JIPEBHUX
OpPraHU3MOB»

30 HauanbHbie 3Tansl opraHnyeckoin

OBOJIIOIINHA




31

OBOJIIOLUS DYKapHOT

OcHOBHBIE ATaIIbI 3BOJIIOLUU
pactutenbHOro mupa. [Ipaktudeckas

32 . 0.5
pabora «M3y4ueHne ocobeHHOCTEH
CTPOCHHUS PACTCHUI Pa3HBIX OTAEIIOBY»
13 OCHOBHBIE ATAITBI YBOJIIOI[IH KHBOTHOTO
MUpa
DBOTIONNS )KUBOTHBIX. [IpakTrueckas
34 paborta «3yyeHune ocoOeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX)
35 PazButne xxu3HM Ha 3emMIie 1o spam U
nepruoam
36 MaccoBbie BEBIMUPaHUST — YKOJIOTUIECKHE
KPHU3HCHI MPOILIIOTO
37 CoBpEMEHHBIN 3KOJOTMYECKUH KPU3HUC, €T0
0COOEHHOCTH
18 CoBpemeHHast cucTeMa OpraHuYecKoro
MIPOLLIOTO
39 OcCHOBHbBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB
40 AHTpPONOJIOTHS] — HayKa O YEJIOBEKe
A1 Pa3BuTune npeacraBneHuii o
MIPOUCXOKICHUH YEJIOBEKa
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
42 pabota «M3ydyeHue ocoOeHHOCTEH 0.5

CTPOCHHA CKCJICTA YCJIOBCKA, CBA3AHHBIX C
MIPAMOXOKIACHUCM)
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JIBM>Kylre CHIIbI aHTPOIIOTEHE3A

CooTHOILIEHUE OUOJIOTUYECKUX U

44 COIMAIILHBIX (PAaKTOPOB B aHTPOTIOTCHE3E

45 OcHOBHBIE CTaJMHU AHTPOTIOTEHE3a

46 [Taneorenerrka 1 MajgeoreHOMHUKA

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue packl. [IpakTnyeckas

48 pabota «3ydeHune 3K0JIOTHIECKUX 0.5
aZanTanui 4eI0BeKay

49 MesKTUCITUTUTHHAPHBIE METOTBI
AQHTPOTIOJIOTHHI

50 3apoKIeHNe U Pa3BUTHE IKOJIOTHU
Mertonp skonoruu. JlaboparopHas pabota

51 «M3yueHne MeToI0B AKOJOTUYECKHUX 0.5
HUCCIIEIOBAHUI

50 3HayYeHUE YKOJIOTHYECKUX 3HAHUN I
YeloBeKa

53 DKoJiorudeckue GaKkTopsl
Abuotndeckue akropsl. CBET Kak

54 skosioruueckuii akrop. JlaboparopHas 0.5
pabota «BrisiBneHue nprucnocooieHuit ’
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotuueckue daktopsl. Temmneparypa
KaK 9KOJIOTUYECKHI QaKTop.

55 JIaGopatopHas pabota «BrisBieHue 0.5
MPUCTIOCOOTIECHUI OPraHU3MOB K BIUSHHIO
TEMIIEPATypPh»

56 AbuoTtnueckue Gpakropsl. BiaxkHocTh Kak 0.5




sKoJiorndeckuii paxtop. JlaboparopHas
paboTta «AHATOMHYECKHUE OCOOCHHOCTH
pacTeHUH U3 Pa3HbIX MECT OOUTAHMSY

57 Cpenpl 0OuTaHUS OPTAaHU3MOB 1
58 buonoruueckue puTMbl 1
59 XKuznennvle GopMbI OpraHU3MOB 1
60 buoTtnyeckue GakTopsl 1
3HayeHne OMOTHYECKUX B3aUMOIEHCTBUI
61 JUTSL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie 1
oouTaHus
62 DKOJIOTUYECKHE XapaKTEPUCTUKH 1
TTOTTYJISITIH
OcHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:
63 YUCJIEHHOCTh, INIOTHOCTh, BO3pACTHAS U 1
MOJIOBasi CTPYKTYpa
OcHoOBHbIE TIOKa3aTeNIN MOMYJISINN:
64 POXKIAEMOCTh, MPUPOCT, TEMIT POCTA, 1
CMEPTHOCTb, MUT'PALIUU
65 DKOJOTHYeCcKasi CTPYKTYpa MOMYIISILIUH 1
66 JluHaMuKa TOMYJISIITUY U €€ perysius 1
67 KpuBbie pocTa yMCIIEHHOCTH NOMYISALUH. |
KpuBbie BKUBaHUS
DKoJoruveckasi HUIa BUA.
68 JlaGopaTtopHnas pabora «IIpucnocobneHus 1 0.5
CEMSTH pacTEeHUH K pacCEelIeHUI0O»
69 Bupa kak cucrema nomynasuuii 1
70 3aKOHOMEPHOCTH MOBEJCHHS K MUTPALIAN |

KHUBOTHBIX




71 Coo0r11ecTBO OpraHu3MoB — OHMOIICHO3

72 DKocucTeMa Kak OTKpbITasi cUCTEMa

7 KpyroBopoT BeImecTs 1 MOTOK SHEPTHU B
HKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN IKOCHUCTEMBI

75 DKOJIOTHYECKHE MUPaAMUIbI

76 N3menenust cooO1iecTB — CyKIECCUH

77 [TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03€p M peK. DKOCUCTEMBI MOPEH 1 OKEaHOB

73 [IpuponHbIE S5KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOIIOTEHHBIC YKOCHUCTEMBI

20 Ypboskocucremsl. [IpakTuueckas pabora 0.5
«3yuyenne u onucanue ypoosKOCUCTEMBI» '
3akoHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMO/JICHCTBUI OPTaHU3MOB B
IKOCUCTEMAaxX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 Pa3HbIX TUIIOB HAa CYyOOpraHM3MEHHOM,
OpraHU3MEHHOM, MOMYISIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmerranerapaas 000J09Ka
3emun

84 Yuenue B. U. Bepnaackoro o 6uocepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uocdepsl

86 KpyroBopoTs! BeliecTs u




OUOreOXUMHUYECKUE LIUKIIbI

3onanbHOCTh 6uochepsl. OCHOBHBIE

87
OMOMBI CyIIN

88 YcroitunBoCcTh OHOChepsI

89 DKOJIOTUYECKHE KPU3HUCHI U UX TIPUYUHBI

90 Bo3sgeiicTBue uenoseka Ha 6uochepy

o1 AHTpOTIOT€HHOE BO3/ICHCTBUE HA
PacTUTENBHBIN U )KUBOTHBIN MUD

92 Oxpana npupo/sl

93 OCHOBHBIC TIPUHIUITBI YCTOHYIHBOTO
Pa3BHUTHS YEIIOBEYECCTBA U TIPUPO,IBI
PanmoHaibHOE MPUPOIOIIOTB30BAHHE U

94 COXpaHEHHE OMOJIOTMYECKOT0o
pazHooOpa3us 3emin

95 O06006mmenue mo Teme «MUKPOIBOTIONHUS U
€€ pe3ynbTaThD)

96 O6o06menue mo Teme «MaKkpOdIBOIIOIUS U
€€ pe3ynbTaThD)
O606menue o Teme «IIpoucxoxacHue u

97 pa3BuTHeE XU3HU Ha 3emiie». OO0oOmeHne
1o Teme «OpraHu3Msl U cpefa OOUTaHUD
O606mmenue o treme «lIpoucxoxaeHue

98 YeJIoBeKa — aHTpororenes». O0o0meHne
10 TeMe «IKOJIOTHSI BUIOB U MOMYJISIIIHID
O600611eHnEe N0 TeMe «DKOJIOTHs — HayKa O

99 B3aMMOOTHOIIEHUSX OPTaHHU3MOBY.

O606menne no teme «buocgepa —
rio0aabHast IKOCHCTEMa




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

99

7.5




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6nios A.M. u npyrue;
nox peaakuueit [laceunuka B.B., Akunoneptnoe odiectso «M31aTenbcTBO
«IIpocsewenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomio A.M. u
npyrue; noj penaxkuueit [laceunuka B.B., AkninonepHoe o06111ecTBoO
«M3parenbctBO «IIpocBemienne»
buonorus 10 kmacc/U. H. [Tonamopesa, O. A. Kopuaunosa, T. E. JlomunuHa.

Mocksa "IIpocsemienune" 2021

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

OnuMmmuagaslie 3agadaus no ouonoruu. 8-11 Kiaccel

Herpagutnmonnsie ypoku mo 6uonoruu B 5-11 kimaccax (uccinenoBaHue,
UHTETPUPOBAHUE, MOJICIIUPOBAHHUE)

buosnorus. 6-11 kiaccel: MpoBEpOYHBIE TECThI, PA3HOYPOBHEBBIC 3a1aHUSA
buosnorus. 10-11 knaccel: opranu3aius KOHTpoJist Ha ypoke. KoHTpoIbHO-
U3MEPUTENbHBIE MaTEPUAIbI

O6mrast 6uonorus. 9-11 kiaccel: pa3HOYPOBHEBBIEC YIIPaKHEHUS U TECTOBBIC

3aaHus

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HMHTEPHET



http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
https://interneturok.ru/
http://bio.1september.ru/urok/

http://www .bioword.narod.ru/
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