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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuyeO6HoMmy mnpeamery "buonorus" (maizee - Ouonorus) Ha
ypOBHE cpeaHero oOmiero obpa3oBaHus pa3zpaboTaHa Ha ocHOBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaununy,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buornorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYueOubiii npeamer «buonorusi» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEIMEThI, U3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpEIHEro oOiiero o0pa3oBaHUs WU
NpU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeJHUM MpoecCHOHAIBHBIM U BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE PEIICHHE OOpa30BATENIbHBIX, BOCIHUTATEIBHBIX W PA3BUBAIOIIUX
3a/lay, CBSI3aHHBIX C NpodopHeHTaleil o0y4armMXcss M CTUMYJIMPOBAHHEM
MHTEpeca K KOHKPETHON 00JIacTM HAyYyHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTHEHN, TICUXOJIOTUEH, CHOPTOM HJIA BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeNMM M 3ajayax u3yuyeHusi ydeOHoro mnpeamera «buonorus» Ha yriyOoiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €T0
CTPYKTYpPHpOBaHHE TIO pa3ieliaM H TeMaM, paclpeielieHne Mo Kjaccam,
PEKOMEHyeT TMOCJIeI0BATEIbHOCTh W3YUYEHUS y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSA3€H, JIOTMKA Y4eOHOro Ipoiiecca,
BO3pPAaCTHBIX OCOOEHHOCTEH oOydaronuxcsi. B mporpamme mo Ouosorum
peanu3oBaH IPUHLHUII IPEEMCTBEHHOCTH € HW3y4Y€HHMEM OHOJIOrMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHms, Oyaromaps 4YeMy MPOCMaTpUBaETCA
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTMYECKOr0 MBIIIIEHUS, MPEACTABICHU O 340pOBOM 00pa3e >XM3HHU, Ha
BOCMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolied mnpupoaHoit cpeae. B
mporpaMme no OHOJIOTMM Tak)Ke ITOKa3aHbl BO3MOXXKHOCTH Y4YEOHOro IpeameTa
«buonoruss» B peanmzauuu TpedoBanuii DOI'OC COO k MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM U NPEAMETHBIM pe3yJbTaTaM OOy4YeHUsT U B
(OpMHpPOBaHMM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIILHOM  JEATEIbHOCTH
00yYaroIMXcs IO OCBOCHHIO COJCp)XKaHUs OHOJIOTHMYECKOr0 0Opa3oBaHUsA Ha
YPOBHE CpeaHEro 00I11ero 0Opa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBeplIaeT OuOJIOrMYeckoe oO0pa3oBaHME B IIKOJIE W OPUEHTUPOBAH Ha



pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOM OHOJNIOrMHU, SMOPHOJOTMU U OUOJOTUMU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha YriiyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K IMOCHEAYIOIIEMY IOIYYEHUIO
OuoJIorM4ecKoro  oOpa3oBaHUsi B By3aX M OpraHu3alUiaX  CpPEHEro
npodeccruonanbHOro 0opazoBanusi. OCHOBY €ro CoJAep KaHMsI COCTABISET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pPa3fesioB OMOJIOTMU Ha YpPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUA TONy4arOT pa3ButHe. Taxk,
pacuiupeHbl U yriayOJieHbl OMOJIOTMYECKHUE 3HAHUST O PACTCHUSAX, KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JUIsl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpamus OMOJIOTMYECKHX 3HAHUN C
COOTBETCTBYIOIIUMHU 3HAHUSMH, TOJYUYCHHBIMH OOYYAIOMIMMUCS TPU H3yYEHUH
bu3uKH, XUMUH, Teorpapuu U MaTEMaTHUKH.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mipeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIOIMOHHBIA TOAXOAbl K H3YyYEHHIO OHMOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl AKUBbIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, BOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYarOTCSI OCHOBBI MOJIEKYJSIPHOW W KJIETOYHOW OHOJIOTHH, IMOPUOIOTHH U
OMONIOTUN PAa3BUTHSA, TEHETHUKUA U CEJICKI[UH, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonoruu uejoBeka. B 11 kiacce wu3yuaroTcs SBOIIOLMOHHOE
y4eHHUE, OCHOBBI 3KOJIOTUH U yUYeHHE 0 Onocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
oOy4JarommMHCs OMOJIOTHYECKUX TEOPUH M 3aKOHOB, HJICH, TPUHIIMIIOB U TIPaBUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uu MU OCOOCHHOCTSAX KJIETKHA, OpTaHW3Ma, TOIYJISIUH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAOIINXCS HAYYHBIX JOCTHXKCHHSX, COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJIHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00bEMOM TEOPETUUYECKOI0 MaTepuasa B COAEpP>KaHUHM MPOTrpaMMbl
1o OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MUCTOpPUEW CTAHOBJICHUSI U Pa3BUTHS
TOM WM WHOW 001acTh OWONOTHUM, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
Y4€HBIX B PELICHUE BaXKHEHIIINX OMOJIOTMYECKUX U HKOJIOTHUECKUX TPOOJIEM.



Lenp nzyuenus yueoHoro npeamera «buonorus» Ha yriayOJéHHOM ypOBHE —
OBJIaJICHUE  OOYy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3alliyd >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeNenEHHONU o0nacTu
npoecCUOHANBHON JIeATETbHOCTH, CBSI3aHHOM C OHWOJIOTHE, WM K BBIOOPY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

Joctwxenue 1enu wu3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHLEMIUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJIOrHYECKUX cHCTeM (KIJIEeTKa,
OpraHu3M, MomyJsilus, BUa, OUOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPHITHIX
U COBPEMEHHBIX HCCIIEIOBAaHUSX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMUXCS C METOJaMH IIO3HAHUS >KUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMHU ~ METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJISpHOM W
KJIETOYHOM OMONOoruu, HMOPUONOTMUM M OHOJOTMM Pa3BUTHUS, TEHETUKH H
CEJICKIIUU, OWOTEXHOJOTMM M CHUHTETHYECKOW OMOJIOTMH, TaJ€OHTOJIOTHH,
HKOJIOTHHM);  METOJAaMH  CaMOCTOATENbHOTO  TMPOBEJACHUS  OHMOJIOTHYECKUX
uccieloBaHUd B Jyabopatropud W B Mpupoje (HaOJoJeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM ¢  COIHAIbHO-d)KOHOMHUYECKUMU U  IKOJOTHYECKUMU
npoOyiieMaMu 4eJIOBEYeCTBA; OIEHWBATH IOCJIEICTBUS CBOEH MESITEIBHOCTH IO
OTHOLICHUIO K OKpY)Kalollled NpHUpPOJHON cpene, COOCTBEHHOMY 3/I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBATH M  COOJIFOAATh  MEPHI
npoduakTuKki MHGEKITMOHHBIX 3a00J€BaHUi, TIPaBWIa TTOBEJACHUS B MIPHUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUssX MPUPOJHOTO W TEXHONEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BHUTHE Y OOYYAIOIIMXCSA WHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMU
UCCJIEIOBAaHUSAMHM B OHMOJIOTHUH, PEIIAEMBIMU €10 MpoOJeMaMu, METOJO0JIOTHEH
OMOJIOrNYECKOTO UCCJIEI0BAHMS, POBEJICHUS AKCIIEPUMEHTAIbHBIX
WCCJIEI0BAHNM, PEIICHNUs OMOJIOTMYECKUX 3a/a4, MOJIECIMPOBAHMS OMOIOTrHYECKUX
00BEKTOB U MIPOLIECCOB;



BOCTIUTAHUE Y OOYUYAIOIUXCA [IEHHOCTHOTO OTHOIIEHHS K >KUBOM MPUPOE B
IIEJIOM U K OTJENBHBIM €€ 00BbeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TEHETUYECKOW TPaMOTHOCTH, OOMmEell KynbTyphl TOBEIEHUS B TPHUPOJE;
WHTETPAIN €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuobpeTeHne  OOyYaIOIIUMHUCS  KOMIETEHTHOCTH B PalMOHAIBHOM
MIPUPOJIONIONIB30BaHNU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, SKOCHCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOI'O 3/10POBbS U 3/10POBbS
OKpyXXaromux Jrojeid  (coOmtogeHuss Mep npoduiIakTUKH — 3a00JieBaHUMH,
obOecnieueHrne 0€30MaCHOCTH >KM3HENEATEIHPHOCTH B UPE3BBIUAWHBIX CHTYAIUSIX
NPUPOJHOTO W TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIB30BAHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHON oOpaszoBaTeIbHON TPACKTOPUHU, CIIOCOOCTBYIOIIIEH
nocieaymomeMy npodecCHOHAIBHOMY CaMOOMNpPENENEeHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee yucI0 YacoB, OTBEJICHHBIX HA MU3y4YE€HHE OWOJIOTMH Ha Yri1yOJIeHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctasisier 204 gaca: B 10 xracce — 102
yaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYy4EHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHUE OUOJIOTHYECKOTO O00pa3oBaHUs B  OpraHU3AlMIX CPEIHETrO
podeCcCHOHAIBLHOTO U BBICIIIET0 00pa30BaHUA.

O0s13aTeIBLHBIM YCIIOBHEM MPU O0YUICHUH OMOJIOTHH Ha YriayOJEHHOM YPOBHE
ABIIAETCS TPOBEJCHUE JTa0OpPaTOPHBIX U MpaKTUUECKuX pador. Takxke ydacTue
00ydJaromuXxcs B BBIMOJHECHUU MPOCKTHBIX W y4eOHO-HCCIEN0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCs Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOAHBIX YCIOBUH.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU80OM, HE BXOAUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi Ouoiorus — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BuTus
Ouonioruu.  buonmornueckue  Hayku W U3yyaeMble UMM TPOOJIEMBI.
OyHAaMEHTaJIbHbIC, TPUKIAIHBIE M TOWCKOBBIE HAY4YHbIC HCCIECAOBAHUS B
OuoJioruy.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kapTuHbl mupa. [lpodeccun, cBszaHHbie ¢ Ouosorueil. 3HaueHUe OHWOJOTUM B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacr, K. Jlunne#, XK. b. Jlamapk, Y. JlapuH,
V. I'apsen, I'. Mennens, B. . Bepuanckui, W. I1. [laBnos, U. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabnmuuel u cxembl: «CBsi3b OMONIOTHM C JOPYrUMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEeMBbI U UX U3yUYeHHE

XKusble cuctembl Kak mnpeaMmeT wuzyudeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSAOYEHHOCTb CTPYKTYpPBl, OTKPBITOCTh, CaMOOpraHU3aIMs,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIIUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHYeckmii), OwochepHurii. Ilpomecchl, MpPOWCXOAANINE B IKUBBIX
cuctemax. OCHOBHbIE TpuU3HAKU *XUBOTO. JKu3HBb Kak (opma CyIecTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucTeM. MeToasl Ouosormueckod Hayku. HaGmromenwue,
M3MEpPEHUE, JKCIIEPUMEHT, CUCTEMATU3alMsl, MeTaaHanus3. [loHdaTue o 3aBucuMon u
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbTaToB. [IpyumHBI UWCKaxeHHWs pe3yJabTaTOB »JKcrepumeHTta. l[loHsThe
CTaTUCTUYECKOTO TECTA.



JdemoHcTpanuun

Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucrteMbl», «CBOWCTBa KMBOM MaTepun», «YPOBHH OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOTO opranuzmay, «buoreonenos», «buocdepa», «MeTosl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  yabopaTopHoe  O0OpyJdOBaHME IS NPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHuME pA3IUYHBIX METONOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAs enuHMIa Kuoro. HMcTtopus
oTKpbITUs KieTku. PaboTel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBans,
M. Ilneitnen, P. BupxoB). OCHOBHBIC IOJOKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OWOJIOTMH:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamILHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUKpockonusi. Kougoxanvuas muxpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmuiel u cxembl: «CBETOBOM MUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpPOIpEnapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBbHBIX KIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OHOJIOTUU
(xpomarorpadus, oanexrpodopes, muddepeHmanpbHOe IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumn4yeckasi OpraHu3anus KJICTKU

XUMUYECKUA COCTaB KJIETKH. Makpo-, MUKPO- U YJIBTPaAaMHUKPOIJIEMEHTHI.
Boma m €€ posib Kak pacTBOpWTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYecKast
poJsib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BelIeCTBA KIETKU. buonornueckne mnoauMepsl. benkmn.
AMMHOKHUCTOTHBIM cocTaB OenkoB. CTpyKTypbl OenKoBOM MoJekyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS



cTpykTypbl. Jlenatypaums. CpoiictBa OenkoB. Kiaccudukanus Oenkos.
buonornyeckue pynkunu 0enkoB. IIpuonsi.

VYrneBoasl. MoHOCaxapuabl, [Ucaxapybl, OJUTOCaxapubl U NOJUCAXapUIbI.
O6mmii 1aH CcTpoeHus U (PU3UKO-XMMUYECKHE CBOICTBAa  YIJIEBOJIOB.
buonoruyeckue GyHKIMH YTIIIE€BOIOB.

Jlununel. ['mapodpunsHO-rUApOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepuasl, (ocdomunuasl, BOCKH, CcTepouibl. buonormyeckue ¢GyHKIUH
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun kommiuementapHocTd. IlpaBuiio Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MecTtoHaxoxaenue u ouonorndeckue ¢pyukiuu JTHK.
Bunpet PHK. ®ynkiun PHK B knetke.

Ctpoenune mosekynbl AT®. Makpospruueckue cBsizu B Moiiekyine ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTtaHOBIEHHbIE MEPEHOCYNKH, UX (PYHKIIUU B
knetke. Jpyeue wykneosuompugpocpamer (HTD). Cexenupoanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKuy.

CrtpykTypHas Ouoinorusi: OMOXUMHYEecKue U OMo(pU3NUEeCKUue HCCIeI0BaHUs
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoiiekyl. Mooeruposarue
CcmMpyKmypul U QYHKYuLl OUOMONEKYT U UX KOMHIeKcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCTpanuu

[Toptpetsr: JI. [lomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
@. Conrep, C. [Ipy3unep.

Junarpammel:  «PacnipeneneHre XHMUYECKUX JJIEMEHTOB B HEXKHBOU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEN.

Tabnauubr u cxemsl: «llepuonuyeckas Tabiuua XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHue MOJEKyJbl BOAbl», «BemiecTtsa B coctaBe opraHuzMoB», «CTpoeHue
MOJIEKYJBI  Oenkay, «CTpyKTypbl OENKOBOW MOJEKyJbD», «CTpOoeHHE MOJEKYI
yraeBoaoBy», «CTpoeHHE MOJEKYJ JUNnuaoBy», «HyKIEeMHOBBIE KHUCIIOTBIY,
«Ctpoenue monexkyinbl ATOy.

O6opynoBanue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB C IMMOMOIIBI0O KaYeCTBEHHBIX
peaKIuii».

JlaGopatopHasi  pabGora  «JccnemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHne U PyHKIUM KIETKH

Tunsl KIETOK: JyKapuoTHYecKas U HpokapuoTudeckas. CTpyKTypHO-
(G yHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



CrtpoeHnue npokapuoTuyeckout kiaeTku. Kinerounas creHka OakTepuil u apXen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue U (G yHKLIIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmarnyeckas MemOpana (tuazmanemma). CrTpykTypa IUIa3MaTU4YecKOM
MeMOpaHbl. TpaHCHOpT BEHIECTB yYepe3 MIa3MaTUYECKYI0 MEMOpaHy: MaCCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wMemOpanbl. Pabota HaTpuii-
KaJMEBOTO Hacoca. DHAOLUMTO3: MUHOUUTO3, (aronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomnazma. [uto3omns. Llutockenet. JIBrxenue muroriasmMbel. OpraHouibl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat T'onbaku, JTU30COMBI, UX CTpoeHuE U GyHKUIUU. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OpraHouAOB KieTKU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame I onvdxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kinetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonoputi u niacmud. Cumouoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIpUN W T1actui. llepBuunsie,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JIECMKOIIACTHI BBICIIUX PACTCHUH.

HememOpanusie opranouasl kietku CtpoeHue M (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunamenmeol.
MukpodunameHTsl. AKkmunogvle Muxkpoguiamenmol. MBIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleuHblx Kiemok. Mukpotpybouku. Kierodnsrit
neHtp. CrTpoeHue W JBUKEHHME JKTYTHUKOB U pecHUYEK. MUKpOTpyOOoUKH
nutoriasmel.  LleHTpuons. benku, accoyuuposaunvie ¢ MuKpouiameHmamu u
muxpompyooukamu. Momopuule benxu.

Anpo. Obonouka sapa, XpOMaTUH, KapuoIulazMa, SIpPBIIIKH, UX CTPOCHUE H
bynakiuu. SnepHbiii 0enKoBBIM MaTpuKC. [IpocTpaHCTBEHHOE pPaCIONIOKECHHE
XpoMOCOM B HHTepha3HOM sijape. JIyxpomamun u 2emepoxpomamun. bemku
XpOMaTHHA — THUCTOHBI. Jlumamuxa s0epHoll 060a0uKu 6 Mmumose. Hoephviil
mpancnopm.

Kinerounsle BkntoueHusi. CpaBHHUTENbHAsA XapaKTEPUCTUKA KIETOK 3yKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).



JdemoHcTpanuun

IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmumbel U cxembl: «CTpoeHHE JYKApUOTHYECKOW KIeTku», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM  KIeTku», «CTpoeHue
MUTOXOHJIpUNY, «Spo», «CTpoeHre MPOKAPUOTUUECKON KICTKH.

OGopynoBaHUE: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUATbHBIX KIETOK.

Jlaboparopnass padora «/3yueHHe CTpPOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

JlaGopaTtopnas padora «lccnegoBaHue mia3Moiiu3a U JIEMIa3MoOJu3a B
PACTUTEIBLHBIX KIETKAX).

IIpakTuueckass paGora  «V3ydyeHue  JABMXKEHUS  [UTOIIA3Mbl B
PaCTUTEIBHBIX KIETKAaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCUMWISITTUSA ¥ JUCCUMUMJIALINS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbsl oOMeHa
BEIIECTB: aBTOTPO(MHBIMN U TeTepOTpOdHBIA. YYacTHe KHUCIOpOoJa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrneueHue KkieTku: npespameHue ATD B
oOMeHHbIX Tporeccax. DepMEeHTATHBHBIM XapakTep peakiUil KIETOYHOIrO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUSI.
Kodepmentsr. Otinuunst pepMEHTOB OT HEOPraHWYECKUX KaTau3aTopoB. benku-
aKTUBATOPHl M OEIKU-HHTHOUTOPBI. 3aBHCUMOCTh CKOPOCTH (HepMEHTATUBHBIX
peakuuii OT pa3IuyHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AHoKcuceHHbl U OKCcueeHHwlli omocunme3 y baxkmepuu. Ceemocodbuparowue
nuUeMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. Poib XJIopormiacToB B mpoliecce
doTocuaTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munot
Gpomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusiHue pa3nuuHbix (akTopoB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHue (HOTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUITUPYIOIIHE OaKTEepUH, >KeIe300aKTepuu, CepoOaKTepUu, BOJOPOJIHEIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opraHu3mbl. Bumbl OpoxkeHus. IIpogykTel OpoXKeHUS W UX
MCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pPOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AspoOHbIe OpPraHu3MBl. Oransl SHEPreTUYECKOro oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICTNICHUE TITFOKO3HI.

buonornueckoe okucieHue, Uin KIETOYHOE AbIXaHUE. PO MUTOXOHIpUN B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakiuuu. OKUCIUTEIBHOE



dbochopunupoBanue. Onepeusi membpanHozo epaduenma npomonos. Cunmes
ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepes aHadpoOHbIM. DP(HEeKTUBHOCTh SHEPTreTUUECKOT0 OOMEHa.

JdemoHcTpanumn

Iloptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHue pepMeHTay, « XeMOCHUHTE3Y.

O6GopynoBaHuEe: CBETOBOM MHMKPOCKOI, O0OPYJIOBaHHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (HEepMEHTATUBHOIO paCIICTICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacnencrBeHHass uH(popManus M peajin3anus eé B KJIeTKe

Peakuun MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHON mHbopmaluu. ['eHeTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIbHOCTh, ACUMMETPUYHOCTb.
Co3spesanue mampuunvix PHK 6 sykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancmsius u e€ atansl. Yyactue TpancnopTtHeix PHK B 6nocunTese Oenka.
VYcnoBust OuocunTeza Oenka. KommpoBanue amuuokucnor. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoeHuu 2erog. OpraHuszanus reHoMa y
MPOKAPUOT U 3YKapHOT. Perynsiusi akTUBHOCTH I'€HOB Yy MHpoKapuor. ['mmoresa
onepoHa (®. XKako6, K. Mano). Monekynsipnvie mexanusmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymsius 0OMeHHBIX
MpOLIECCOB B KieTKe. KileTounbiii roMeocTas.

Bupycel — HekiteTouHble (POPMBI JKU3HU U 00IUTaTHBIC TTapa3uThl. CTpoeHHe
MPOCTHIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. JKusHeHHbill YUK
JIHK-cooepoicawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, kuBoTHBIX, pacTenuit. CIINJ[, COVID-
19, conmanbHble U MEIUIIUHCKUE POOJIEMBI.



Buoungopmamuxa: unmeepayus u ananuz donvwux maccusos («bigdatay)
CMPYKMYPHLIX OUON02UYECKUX OaHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie gynxyuu d6eaxos. Cnocodvl 00CmasKu 1eKapcma.

JdemoHcTpanumn

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

Tabmuipl u cxembl: «buocunrte3 6enka», «['enernueckuit koa», «Bupyce,
«bakrepuodarmny.

IpakTuyeckas padora «Co3gaHrue MOAEIN BUPYCA».

Tema 8. ’KusHeHHbII MUKJ KJIETKHU

Knerounslii muki, ero mnepuoisl u peryisuus. Wutepdaza u MuUTOS.
OcobeHHOCTH TPOIECCOB, MpoTekaromux B uHTepdasze. [loaroToBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHYECKHM),  CHUHTCTHUYECKUU U
MOCTCUHTETUYECKUH (IPEMUTOTHUECKHI) MEPUOJIBI HHTEP(A3HI.

Marpuunsiii cunre3 JHK — perukanms. [Ipuaiunsr perumkanuu JIHK:
KOMIUIEMEHTapHOCTb,  MOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIAPAILICIbHOCTb.
Mexanusm perummkaunu JJHK. Xpomocomsl. Ctpoenune xpomocom. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTun. JIUIiougHeli u
rariouAHbld  Ha0Opbl  XpoMocoM. ['omonoruunsie Xpomocombl. [losoBbie
XpPOMOCOMBI.

llenenue knetkn — wMuTo3. CTaguM MHUTO3a M MPOUCXOMASIIME B HHUX
npouecchl. Tunsl MuTo3a. KaprnoknHe3 u HUTOKMHE3. bronornueckoe 3HaY€HHE
MUTO3a.

Perynsiuus muToTHMYECKOro IUKIa KiIeTKH. [Iporpammupyemasi KieTodyHas
rudesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (yHKIIMOHAJdbHAasi T€HOMHKA. Mexanusmul
nponugepayuu, oupgepenyuposxu, cmapenus u eubenu xiemox. «l{ugposas
K1emKa» — ououngpopmamuveckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpanumn

Tabmumel 1 cxembl: «OKWU3HEHHBIM MUK KIETKH», «Murtos», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opyoBaHue: CBETOBOW MUKPOCKOT, MUKpOTIpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEIIKa JTyKa».

JlabopaTopHasi padora «3yuyeHnne XPOMOCOM Ha  TOTOBBIX
MHKpOIIpENapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIETKaX KOHIMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENnapaTax).

Tema 9. CTpoenne u pyHKIUN OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OIHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBbI.



OcOoOEHHOCTHM  CTpPOEHHUS U JKU3HEACSITENIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TIPUOBI, OJHOKJIETOYHBIE
BOJOPOCHH, APpyrue NpoTUCThl. KoJIOHNanbHbIE OPraHU3MBI.

B3aumocBsa3p 4acTed MHOTOKJIETOYHOI'O OpraHusMa. TKaHW, OpraHbl U
cucteMbl opraoB. OpraHnsm Kak eIuHoe nenoe. ['omeocras.

Tkanum pactenuil. Tunbel pacTUTENBHBIX TKaHeil: o0Opa3oBaTesibHasi,
MOKPOBHAs, MPOBOJAILIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHM XKMBOTHBIX M Ye€JOBEKAa. THWIBI )KUBOTHBIX TKAHEH: 3MUTEIUAJIbHAS,
COCIMHUTENIbHAS, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIONIOKEHHS TKAaHEN B OpraHax KMBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHbIE OpraHbl pacTteHui. OprasHbel u
CUCTEMBI OPTraHOB JKUBOTHBIX U 4YesnoBeka. DyHKIMU OpraHOB U CUCTEM OPraHoOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CKeleTbl OAHOKJIETOYHBIX WU
MHOT'OKJIETOUHBIX WBOTHbIX. HapyXkHbIi1 U BHyTpeHHUU ckener. CTpoeHue u
THUIIbI COEIMHEHUST KOCTEM.

JIBrkeHne  opraHu3mMoB.  [I[BHJKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amME0OMIHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHHI:
TPONU3Mbl M HACTUU. J[BM)KEHHME MHOI'OKJIETOYHBIX JXMBOTHBIX M YEJIOBEKa:
MblIleyHasi cuctema. Pednekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Iutanue oprammsmoB. Iloriomenue BOABL,  YIVIEKUCIOTO rasa H
MHUHEPAJIbHBIX BELIECTB pacTeHUsMU. [IuTtanue xKuUBOTHBIX. BHyTpuUIlOn0CTHOE U
BHYTPUKJIIETOUHOE mnuiieBapeHue. [luTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBApUTEIBbHOrO TpakTa. [IumeBapurensHbie xeneswl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pacteHuil. JIpixanue »KuBoTHBIX. Juddy3us
ra3oB 4epe3 IMOBEPXHOCTh KJIeTKU. KoxkHoe apixanue. JlpIXaTenbHasi IOBEPXHOCTD.
XKabepHoe u n€rounoe apixaHue. J(pIxaHue MO3BOHOUHBIX KUBOTHBIX U YEJIOBEKa.
OBOJIOLMOHHOE YCJIOXKHEHHE CTPOCHMSI JIETKMX ITO3BOHOYHBIX >KMBOTHBIX.
JlpixaTenpHass cuCTEMa 4YelaoBeKa. MexaHW3M BEHTWISLMM JIETKUX Y NTULl U
MiIeKonUTatomuX. Perymsmus npixanus. J{prxatenbHble 00BEMBI.

TpaHcropT BEWIECTB Yy OpPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopr BemecTB y XKUBOTHBIX. KpoBeHOCHass cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTemMa TO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrm KpoBooOpalieHus. DBOJIOLHUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenue y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeineHus. OuibTpanus,



ceKkpenusi 1 00paTHOE BCAChIBAHUE KAK MEXaHU3MbI paOOThl OPraHOB BbIJECICHHUS.
CBs3b ITOJIOCTH TE€JIA C KPOBEHOCHOW M BBIICIIUTEIIBHOW CUCTEMaMU. Brinenenue y
MO3BOHOYHBIX JKUBOTHBIX U dYenoBeka. [louku. CtpoeHue u (pyHKUHOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3sMoB. CrHopsl
OakTepuii W TUCTHl MPOCTEUIIUX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. Cpeactsa macCUBHON U XUMUYECKOW 3auThl. DUTOHIIUBL.

3amMTa y MHOTOKJIETOYHBIX XWBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amurTa opranusma oT OonesHei. IMMmyHHas cuctema 4enoBeka. KieTouHblii u
IYMOpPaJIbHBIH MMMYHHUTET. BpoXIEHHBIH M TpUOOpPETEHHBIA crenuduyecKuii
UMMYHUTET. Teopusi KiIoHaJTbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUH.

PazgpaxkxumocTs ®  perymanus |y OpramusMoB. PasapaxkumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3gpaxumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuasi cucrema u pediexrtopHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTAEJBl. DBOIIOLMOHHOE YCIOXHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y KUBOTHBbIX. OTIenbl rOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediexc u
peduexkTopHas nyra. bezycioBHble U yciI0BHBIE pe(IeKChI.

I'ymopanpHas peryisuus U 3HAOKPUHHAsA CUCTEMA >KUBOTHBIX U YEIIOBEKa.
Kenespl HSHIOKPUHHOM CHUCTEMBI M WX TOPMOHBI. JleliCTBME TOPMOHOB.
B3auMocCBs3bp HEpBHOW H SHIOKPUHHOW CcHCTeM. [ umoramaMo-runoduzapHas
cucTeMa.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabauubr u cxeMbl: «OTHOKJIETOUHBIE BOIOPOCIN», «MHOTOKIETOUHbIE
Bojopocin», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX pPacTEHUN,
«CucTeMbl OpraHoB IMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctems», «CTpoeHue creds»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW JKMBOTHBIX», «CKEJIET YelIoBEKay,
«IInmeBapurensHas cucrema», «KpoBeHOcHas cucreMa», «/lpIxaTenabHas

CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHas CHUCTEMA,
«BpigenurenbHas cucTeMa», «JHJIOKpPUHHAs cuctema», «CTpOoeHHE MBIIIIBIY,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMUBOTHBIX», «CTpPOEHHE THUAPBDY,
«Ctpoenne mnanapun», «BHyTpeHHee cTpoeHue H0XAEeBOro ueps», «HepBHas
cucreMa peid», «HepBHas cuctema asarymku», «HepBHas  cuctema



npecMbikaronuxcsi»,  «HepBHas  cucrema  ntuny, «HepBhHas — cuctema
MIekonurtaromux», «HepBHasi cuctema denoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIIpPENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKMX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPACTeHHH, repOoapuu
pacTeHUl pa3HBIX OTHEJIOB, BJIAXHBIE MpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
000opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmana u OeJIKOB MMoJ| [elcTBUEM (PepMEHTOB, 000pyA0BaHUE JIJIs
JIEMOHCTpPAIIMU OIBITOB MO MU3MEPEHUIO KM3HEHHOUW EMKOCTU JIETKUX, MEXaHU3Ma
JIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaGoparopHasi padora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabopaTopHas padora «3yueHrne OpraHoB BETKOBOI'O PACTEHHUS».

Tema 10. PazmHoKXeHNe H pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecmoyioro  pa3MHOXKEHMsI:  TOYKOBAHHWE,  CIOPYJISIINS,
dparMeHTanus, KJIOHUPOBAHHE.

[TonoBoe pa3zmuoxkeHue. [lonoBbie kneTkw, win ramersl. Meio3. Craauu
Meno3za. [loBegenne xpomocom B menosze. KpoccuHrosep. bruonornyeckuii CMbICI
Mel03a M TO0JIOBOro mpouecca. Melo3 M ero MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[Ipen3aponpiiieBoe pa3BuThHE. [ 'aMeTOreHe3 y )KUBOTHBIX. [10710BBIE JKEIIE3bI.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOPHOHAIBHOE pPa3BUTHE >KUBOTHBIX. CrHocoObI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
0 Pa3BUTUU OPTaHU3MOB. Mopghozenez — 00Ha U3 21ABHBIX NPOOIeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u modeanu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jjarymku). Jpobmenme. Tumbsl  apoOieHUS.
Jemepmunuposeannoe u HedepmuHuposanHoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOGHHOCTH JPOOJCHUS MIICKOMHUTAIONINX. 3apOABIIIEBbIC JHUCTKH
(ractpynsinusi). 3akiiajika OpraHOB U TKaHEU U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCSd 3apojbllia (dMOpUOHANbHAS WHIYKIIHUSA).
3aknajka T[UJIaHa CTPOCHUSI JKMBOTHOTO KAk pe3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUI T'e€HOB. BrusHHe Ha 3>MOPUOHAIIBHOE PA3BUTHE PA3IMYHbBIX
(aKTOpOB OKpYKAalOIIEeH Cpe/ibl.



Poct u pasButue xuBOTHBIX. IlocTamOpuonanbHbli nepuon. llpsmoe wu
HempsiMmoe pas3BuTue. Pa3zButne ¢ Meramopdo3oM y OECHnO3BOHOYHBIX H
MO3BOHOYHBIX JKUBOTHBIX. bHOJOrHMYeckoe 3HAYEHUE NOPSIMOrO MU HENpsIMOro
pa3BUTHS, UX PACIPOCTPAHEHUE B MpUPOAEC. TUIbl pocTa XKUBOTHBIX. DAKTOPHI
PEryJsliKM POCTa )KUBOTHBIX U yenoBeka. CTtaquu mocTIMOPHUOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeKa. [lepuonbl onTorenesa yenoseka. CTapeHrne U CMEPTh Kak
OMOJOrnYEeCKUe MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1MKie pacteHuil. OOpaszoBaHue cmop B Ipolecce Meiosa.
I'amerorene3 y pacrenuil. OIIONOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl PEeTyIsIIMA OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabnmuupel u cxembl: «BereratmBHOe pasmMHOkeHHE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAIbD», «Pa3MHOKEHUE DSBIIICHBD,
«Pa3mHoOxeHne ruapel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHe
ANIEKIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaJMM OHTOreHesza», «lIpsMoe u
HEnpsiMoe pa3BuTue», «Pa3BuTue Mailckoro xykay», «Pa3BuTue capaHum»,
«Pa3zBuTne nArymku», «/{BoilHOE OIIOJOTBOPEHHUE Yy LBETKOBBIX PACTEHUN,
«CTpoeHHe CeMsH OAHOAOJIBHBIX U JABYIOJbHBIX pacTeHUI», «KW3HEHHBIN LUK
MOPCKOW  KamycTbl», <« KW3HEHHBIM [UKI  MXa», <«OKH3HEHHBIM  IUKI
MaropOTHUKA», « KU3HEHHBIN [IUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK WU
CIIEpMaTo30u10B, MOJEb «L UK pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «l3yuyeHue CTpOEHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpPOIIPENapaTax».

IIpakTnueckass padora «BbiABIECHHME NPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHE OpPraHOB PAa3MHOMXEHHUS BBICHIUX
PaCTEHHI.

Tema 11. I'eHeTuka — Hayka 0 HACJEeJACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoOB

Uctopust craHoBiIEeHHUS] W pa3BUTHUS TEHETHKHM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Ponp 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrosa, H. 1. BaBunoBa, A. H. benosepckoro, I'. JI.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.



OCHOBHBIE T€HETUYECKUE TTOHITUS U CUMBOJIBI. [ OMOJIOTUYHBIE XPOMOCOMBEI,
aJUIeNIbHBIE TEHBI, AJbTCPHATUBHBIC MNPU3HAKU, JOMUHAHTHBI W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTa, YUCTAS JTUHUS, TUOPUIbI, T€HOTHUII, PEHOTHII.
OCHOBHBIE ~ METOJIbl ~ T'€HETUKH:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanumn

Iloptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiel u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTopHas pabora «J/lpo3oduna Kak OOBEKT T'E€HETUUYECKUX
UCCIICIOBaHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Mennaenss — 3aKoH
eauHooOpasusi rTuOpUA0B nepBoro nokosieHus. [Ipasuno qomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paclleluieHus: MpU3HaKoB. L[luTomormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHus. [ UmoTe3a YMCTOTHI TaMeT.

AHanu3upyoniee ckpemubanue. [I[pomMexyTOuHbINM XapakTep HacaeqOBaHUS.
Pacuiemnienrie npu3HakoB IPU HEMOJIHOM JOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuitl 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HAcJeJOBaHUA  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUTIHOTO
CKpELIMBAHMUS.

CuermieHHoe HacienoBaHue mnpuzHakoB. Pa6otel T. Moprana. CrerieHHOe
HACJEJOBaHUE TE€HOB, HAPYIIEHUE CUEIUICHHUS MEXKIY TIeHamMHu. XPOMOCOMHas
TEOpPHsI HACTIEICTBEHHOCTH.

I'enetnka moja. XpoMOCOMHBIM MEXaHU3M OMNPEACIICHUS MoJia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTepOoraMeTHbIM IMOJ. | eHeTuueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

I'enorumn kak uenoctHas cucrema. [nerorponuss — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMoneicTBHE HEaUICNIbHBIX T'€HOB.
KommnnementapHocts. Onuctas. [lonumepus.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHW3Mbl CHUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHUCTBUS «XO3IUH
— Tapa3uT» U «XO3iUH — MHKpPOOMOM». ['eHeTHYecKhe acmeKThl KOHTPOJS U
M3MEHEHHUsI HACJIEeACTBEHHOM MH(OPMAIIUU B MOKOJEHUIX KIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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



Tabmuuel u cxembl: «llepBbiii 1 BTOpOi 3akoHBI Mennens», « TpeTuil 3akoH
Mengaens», «AHaIM3UpYIOLIEE CKpellUBaHue», «HemomHoe AOMUHHUPOBAHUEY,
«CuerjieHHOe HacjeJoBaHUWE NPHU3HAKOB Yy aApo3oduisly, «['eHeTnka momay,
«Kapuotun denoBeka», «Kapuotun npozoduinb»y, «KapuoTunm NOTUIBDY,
«MHOXECTBEHHBIN ajenu3M», «B3anmMo1eiCTBHE T'E€HOBY.

O6GopynoBaHue: MoOJEIb JJISI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
TUOPHUIOB TIEPBOTO TOKOJICHUSI M PACHICIUICHUS MPU3HAKOB, MOJIEIbL s
JNEMOHCTpAallMd 3aKOHAa HE3aBUCUMOIO HACJIEJIOBaHUS MPU3HAKOB, MOJECIb JJIs
JEMOHCTpAallMd CLEIUICHHOTO HACJE€JOBaHUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporpenapart: «Jlpo3oduiar.

IIpakTnueckass padora «l3yueHwe pe3yJabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

IlpakTuueckass  padora  «M3ydeHue  pe3yabTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotMma W cpenbl npu  GopMmupoBaHUH (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MpPU3HAKU. Buisl
U3MEHYMBOCTH: HEHACJIEICTBEHHAS U HACJICICTBECHHAS.

MoaudukanuonHas HW3MEHYMBOCTh. Poib  cpeasl B (GOpMUPOBAHUU
MoaupUKAITMOHHON W3MeHUMBOCTH. Hopma peakumm mnpusHaka. BapuanmoHHBIH
psan u BapuanuoHHas kpupas (B. Moranncen). CoiicTBa MoOIu(PUKAIIMOHHON
U3MEHYUBOCTH.

I'enoTunuyeckass ”3MEHUYUBOCTh. CBONCTBA TEHOTUIIUYECKOW U3MEHUUBOCTH.
Buipl reHOTUITHYECKOM H3MEHUUBOCTH: KOMOMHATHUBHASI, MyTaIl[AOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. Mel03 H IOJOBOW TIPOIECC — OCHOBa
KOMOWHATHBHOU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON M3MEHYMBOCTH B CO3IaHUH
TEHETHYECKOT0 pa3HO0Opa3us B Mmpejiesiax 0JJHOrO BU/A.

MyTanoHHasT M3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HMHAYIMPOBAHHBIE MyTaluu. SaepHble U
nUToIIa3MaTudeckue mytanuu. CoMaTHyeckue M TMojoBble MyTauuu. [IpuduHb
BO3HMKHOBEHUS MyTanui. MyTareHbl W WX BIHUSHHE Ha OPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoliecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacnencTeeHHo m3meHunBoctu (H.UM. BaBunoB). BuesnepHas M3MeHYMBOCTH U
HACJIEJICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb dNUSeHemuyeckux @akmopos 6
HACIe008aAHUU U UBMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOE ) OP2AHUIMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. N. BaBuios.



Tabmuiet u  cxembl: «Buasl u3MeHuUMBOCTHY», <«MoaudukarmoHHas
W3MEHUYHUBOCTH, «KombuHatuBHas U3MEHUYHUBOCTBY, «Meno3»,
«OmnonoTBopeHue», «I enernueckue 3a00JaeBaHUS YeIOBEKay, «BUIbl MyTaIuiiy.

O6opynoBaHue: *UBble U TepOapHble 3K3EMIUISIPhl KOMHATHBIX PAaCTEHHIA,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHME BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtamuu y Japo3oduibl (Ha TOTOBBIX
MUKpOTMpenapaTax)».

Tema 14. I'eneTuKka YesioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejaoBeka. MeToapl  M3y4YeHHMs] TEHETUKHM  4YEJIOBEKAa: T'€HEaIOrMYECKU,
OJIN3HEIIOBBIN, IUTOT€HETUYECKU N, MOMYJISILIMOHHO-CTATUCTUYECKUM,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpeMeHnHoe OnpeeeHne TE€HOTHUIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIUIbIO
[T11P-ananu3a. HacnenacTBeHHble 3a00ieBaHus YeoBeKa. [ €HHbIE M1 XpOMOCOMHBIE
O0one3HH 4YenoBeka. bolle3HM C HACIENCTBEHHON MpenpacnoiioKeHHOCTHIO.
3HaueHUE MEIULMHCKOW T'€HETHKU B MPEJOTBPAIIEHUN U JICUEHUU T€HETUYECKUX
3a0oneBaHuil yenoBeka. MeauKo-reHeTuYecKoe KOHCylbTupoBaHue. CTBOJIOBbBIE
kieTkd. [[oHATHE «TE€HETUYECKOro rpy3a». ITUUYECKHE aCIEKThl UCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl MOBBINIEHHON YYBCTBUTEIBHOCTH 4YEJIOBEKa K
buznUecKOMy U XUMUYECKOMY 3arps3HEHUI0 OKpYsKaromen cpenbl. I'eneTnueckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSM.

JdeMoHCTpamuun

Tabmuter 1 cxembl: «Kapuotun uenoBeka», «MeToapl U3ydeHUs TEHETUKU
qenoBekay, « eHeTndyeckue 3a001eBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJIOCIOBHONY.

Tema 15. Cenrekuusi OpraHusMoB

JlomecTuKkaiusi W CeNneKus. 3apOoXIEHUE CEJIEKIUU U JOMECTUKAIUU.
Vuenne H. W. BaBunoBa o [leHTpax MNpPOUCXOXKJIECHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU W TOPOJ
#uBOTHbIX. CopT, mOpojaa, mTaMM. 3aKOH TOMOJIOTMYECKUX pPSIJI0B B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBuioBa, ero 3HadeHue i
CEJIEKIIMOHHON PaboTHhI.

Metoasl cenekKiMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MACCOBBIM U
WHAUBUAYaIbHBIM. Ortansl KOMOMHAIIMOHHOMN CCJICKIIUU. HUctrwiTanne



npousBoAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUIy C NOMOIIBIO OIEHKHU
(peHOTHIIa TOTOMCTBA U OTOOP MO reHOTUNY ¢ nomolnbto aHanusa J{HK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PannanioHHBIN U XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MYyTallUil Y KyJbTYpPHBIX
¢opm opranuzmoB. Hcnonb3oBaHHE TE€HOMHOTO PEJAKTUPOBAHUS M METOOB
pexomOuHaHTHBRIX JITHK 111 mosyyeHus: HCX0IHOTO MaTepHaa Jjisl CENEeKIUU.

[lonyuenne MTOJIMTIIIONIOB. BuyTtpuBunosas ruOpuan3aLms.
bnuskopoacTBEeHHOE — CKpellMBaHWe, WiM  UHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wiau ayropuauur. I'erepo3uc u ero mpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rulOpuauzauus. Ilpeogonenue Oecruonus
MEXBUIOBBIX THOPUAOB. JJOCTHIKEHHSI CeNIEKIIMHN PACTEHUN U KUBOTHBIX. «3enéHast
DesonoYUsLy.

CoxpaHeHnue U U3y4eHHE N'€HETHYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKUX  pOAMYEN  JJIT  CO3/IaHMsl HOBBIX COPTOB W  TUOPUIOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. M3yuenue, coxpanenue u ynpasieHnue
2CHeMUYeCKUMU Pecypcamul CelbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJax YIyuueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEHUEeM COBPEMEHHBIX Memo008 HAYUHbIX UCCe008aHUI,
nepeodosuvix uoeti U nepcneKmueHbX MmexHoI02UlL.

JdeMoHCcTpamuun

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

Tabnuiel 1 cxembl: «L{eHTpBI MPOUCXOKACHUS U MHOTO0Opa3usi KyJIbTyPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACIEICTBEHHONM M3MEHUYUBOCTU,
«Metogpl cenexkuuny, «OtnanéHHas ruOpuan3anus», «MyTareHesy.

JlaGoparopHasi padora «l3yueHune copTOB KyJbTYPHBIX PACTCHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTropHasi padora «I3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTnueckas padora «IIpuBrBKa pacTeHUIN».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHUXKEHMS CEJICKIIMHM pPACTEHUM U
YKUBOTHBIX (Ha CEJICKUMOHHYIO CTaHLHIO, IJIEMEHHYIO depmy,
COPTOUCIIBITATEIIbHBI y4YacTOK, B TEIJIMYHOE XO35UCTBO, B JA0OpPaTOPUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rusa U CHHTETHYECKasA 0MO10T U

OOBEKTHI, MCTHOJIB3YEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJIBTYPBHI, MHKPOOPTaHU3MBI, 170. XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHOJIOTHA:  XJEOONEeUeHne, IMOIyYEeHUE KHUCIOMOJOYHBIX HPOAYKTOB,
BUHOJeNME. MukpoOuonornueckuii cuHte3. OO0BEKTbl MHUKPOOHOIOTHUECKUX
texHosorui. [IponsBocTBO Oesika, aMUHOKHUCIIOT U BUTAMUHOB.



Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB LICJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIep>KalllUX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE MY TH.

Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUN U
#*uBOTHbIX. KpuobGanku. Comaruueckas THOpUIM3ALUS U  COMATUYECKHUI
sMmOpuorene3. lcmosb3oBaHue TraljiouJOB B CENEKIMU pacTeHuil. [lonyueHnue
MOHOKIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpEHHUE. PeKOHCTpyKIus
SUIEKJIETOK M KIOHUPOBAHHUE >KUBOTHBIX. METOJ TpaHCIUIAHTAllUM SIAEP KIIETOK.
Texnonocuu 0300po8eHUs, KYIbMUGUP O8AHUSL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass U TeHHass WHXEeHepusa. VICKyCCTBEHHBI CHUHTE3 T€Ha U
koHcTpyupoBanue pekomouHaHTHbIX JIHK. Cozoanue mpanceennvix opeanusmos.
JIoCTMKEHUST M TEPCIEKTUBBI  XPOMOCOMHOM W TE€HHOM  WHXKCHEPUHU.
DKOJIOTUYECKHUE U ITHUECKHE MPOOJIEMbI TeHHOW WHXKCHEPUH.

Menunmackue 6uorexnonoruu. [locrrenomuas nudposas meaununa. [TLHP-
TUMarHocTuka. MeTaboJOMHBIN aHainu3, TEHOLICHTPUYECKUN aHaJIn3 MpoTeoMa
YeJ0BeKa U OLEHKH COCTOSIHHUS €ro 310poBbs. lcmosib30BaHHWE CTBOJIOBBIX
kjaeTok. TapretHas Tepamnus paka. 3D-OuoumxkeHepuss I pa3pabOTKH
(GyHIaMEHTaTbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTUM, CO3/IaHUA KOMIUIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOTro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 NEPCOHAIIM3UPOBAHHON MEIULIVHBL.

Co3naHre BEKTOPHBIX BAaKIMH C IIEJIbI0 OOECreYeHHs KOMOWHUPOBAHHOM
3ammThl 0T Bo3Oymuteneidr OPBU, ycraHoBieHHE MOJICKYJISPHBIX MEXaHU3MOB
dbyaknuonupoBanuss PHK-comepxkaniux BUPYCOB, BBI3BIBAIONIUX 0CO00 OMAaCHBIC
3a00JIeBaHUS YEIIOBEKA U JKUBOTHBIX.

JdemoHcTpanumn

Tabnutel 1 cxembl: «/cmonb30BaHWE MHUKPOOPTAHU3MOB B MPOMBIIIIICHHOM
MPOU3BOACTBEY, «KneTtouHass nHkeHepus», «l eHHass UHKECHEPUS».

JlabopaTopHas padota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHomoruss — BaKHEHIIas MPOU3BOAUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO )».

11 KIIACC

Tema 1. 3apoxkaeHue u pa3BuUTHE IBOJIOHMUOHHBIX NpPEICTABJICHUN B
OnoJIoruu

OpomouronHas teopus Y. [lapBuHa. [Ipennocbuikm BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearesnbHocTh Y. JlapBuHa.



JIBrKy1ue cuibl 3BosronUy BU0B 1o Y. JlapBuHy (BbICOKAsi HHTEHCUBHOCTb
pPa3MHOXEHUS OpPraHU3MOB, HACJIEJCTBEHHAas H3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnyeckor Tteopun dBomonnu (CTD). HelrpanpHas
teopuss sBoimonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouosorus. 3HAuYEeHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

IToptpetsl: Apucrtotens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krosbe, Y. lapeun, C. C. UetBepukos, . 1. llImansraysen, [x. Xonaenn, . K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHnusm (HopMHUpPOBaHUS
npucrnocoOsieHnid y pacteHuid W KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapripyta myremectsus Y. lapsunay, «Haxonku Y. apsunay, «@opmbl O0pHOBI
3a cyuiectBoBaHue», «lloponbl romybeit», «MHorooOpa3ue KyIbTypHBIX (HopMm
KarmycThD», «[lopoasl ToManTHUX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJI SBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUU SBOJTIOLIUN.

Tema 2. MUKPOIBOJIIOIMS U €€ pPe3yJIbTaThl

[Tonynsuus Kak sneMeHTapHasg equHuIa 3Boourd. COBpEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnonyisiuuidi. M3MeHnenwue
reHopoHa TOMYJSIIMU KaK dSJEMEHTapHOE OHBOJIIOIMOHHOE SIBJIICHHWE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (aKTOphl (IBHIKYIIME CHIIBI) 3BOJIIOIMUA. MyTallMOHHBIN
nporecc. KomOuHatuBHass u3MeHYUMBOCTh. [Ipeiid TeHOB — ciydailiHbIe
HEHANPABJIICHHBIE HM3MEHEHUs YacTOT avlesied B momyisusax.  Oddekr
ocHoBatens. Dggexm Oymuiiounozo copaviuka. CHUdCeHUEe 2eHeMmU4ecKo2o
pasnoobpasus: npuyunsl u cieocmeus. llposenenue s¢pgpexma opeiigha 2enos 8
borvuux u  manelx  nonyiayusx.  Mwurparmuu.  V3oismus  TOITYJISIIHNA:
reorpadudeckas (IpoCcTpaHCTBEHHAs ), Orojorndeckas (penpoayKTHBHAS).

EctectBenHbii 0oTOOp — HampaBiusomuii (Gakrtop HBomOIUU. DOPMEI
€CTECTBEHHOTO  OTOOpa: JABWXKYIIUW, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoil oTOOp. BO3HHKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[TpucnocOONEHHOCTh ~ OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3nukHoBeHune — mpucnocoOfieHuid y  opranu3MoB.  Apomopdo3sl U
uauoagantanuu. [IpuMepsl mpucnocoOaeHU y opraHu3sMoB: MOP(OIOTHYECKHE,
¢uznonornueckue, - OMOXMMHUYECKHE,  NOBeneH4YeckHe.  OTHOCUTEIBHOCTH
IIPUCTIIOCOOJIEHHOCTH OPraHU3MOB.



Bun, ero kpurepum u CTpykTypa. BuaooOpa3zoBaHue Kak pe3yibTar
MUKpO3BOMIOIUHU. M3omsauus — kioueBod (aktop BuaooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHMUS: aJJIONAaTPUUYECKOE (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIuIONAU3AIIMS,
rubpuanszanus). JmuTeabHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMHUPOBaHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BosMIOIIMOHHOW OHMONOrMM B pa3pabOTKE Hay4yHbBIX METOOB
coxpaHeHHsi 6mopa3zHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS MMapa3suTOB U UX
x03s1eB. MexaHu3mbl (GOPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

[Toptpersl: C. C. YeTBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTalMoHHAas HU3MEHYMBOCTHY, «llomynsiroHHas
CTpYKTypa Bula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxkyiiue
CWJIBl HBOJIIOIIUNY, «DKOJIOTHYECKash M3OJSIUs MONYJSALNUA CeBaHCKON (openny,
«'eorpaduyeckas H3OMALMS  JUCTBEHHUIBI CUOMPCKOM U JIMCTBEHHUIIBI
naypckoi», «[lonmynsiroHHbIe BOJIHBI YUCICHHOCTH XHUIIHUKOB U )KepTBY», «Cxema
JEHUCTBUSL €CTECTBEHHOr0 0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHUEY,
«npycTpuanbHblii MenaHu3M», «/KuBble HckonaeMmbie», «[lokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexnaromas OKpacka AKUBOTHBIX,
«Dusnonoruueckue ananranun», «lIlpucrnocoOreHHOCTh OpraHu3smMoB U e
OTHOCHUTEJBHOCTHY», «Kputepuu Buga», «Buabsl-aBoiiHukn», «CTpyKTypa BHAa B
npupoae», «CrnocoOsl BuaooOpazoBanus», «l'eorpaduueckoe BHmO00Opa3oBaHHE
TPEX BHUJAOB JIAHJBIIICH», «JKOJOTUYECKOE BHI000pa30BaHHUE BUIOB CHHHID,
«ITonmurmonasl pactenuity, «KamycTHo-penedHbIit THOPUTY.

O6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepell C MpUMEpaMu pPa3TUYHBIX MPUCIOCOONIEHUHN, Yydena MNTUIl U 3BEper
pa3HbIX BHJIOB, Trepbapuu pacTeHWil OMM3KUX BHUIOB, OOPa30BABIINUXCS
Pa3TUYHBIMU CITIOCOOAMH.

JlabopaTtopHass pabora «BbIsiBIeHHE H3MEHUMBOCTH Yy OCOOE€H OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OPraHM3MOB W HX
OTHOCHUTENbHAS LIEJIECO00PA3ZHOCTD.

JlabopaTtopnass padora «CpaBHeHME BHAOB 1O MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJiouus M €€ pe3yJibTaThl

Metonasl u3ydeHHs MakposBoitouuu. IlaneoHTonornueckue  MeETOAbI
u3yueHnust sBosmonuu. llepexogubie GopMbl U (PUIOTEHETHYECKUE  PSJIbI
OpraHU3MOB.



buoreorpadguueckue Metonpl uzydeHus: s3Bostonuu. CpaBHeHHE (IIOpPHI U
dbayHbl MaTepukoB M OCTpOBOB. buoreorpaduueckue obmactu 3emnn. Bumibi-
SHJIEMUKHU U PEIIUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUYECHHUS
ABOMIONMH. ['e€HEeTHYeCKre MEXaHM3Mbl JBOJIIOIMA OHTOTEHE3a U TOSBIICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTHYHBIE W  aQHAJIOTUYHBIE  OpPTaHBHI.
PynuMentapubie  opranbl W aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETUUECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHUe  METOJbl  M3YYCHHUS  DBOJIOIMHU.
I'omonoruunpie TeHbl. COBPEMEHHBIE METOJbI TMOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIMU U IBOJIOIIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvr yHKYuULL.
HeobOpatumocTs 3BostOIMU. AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

[Hoptpetsi: K. M. Bbap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmunpl U cxembl: «DUITOTCHETHYCCKUN DS JIOMIAAN», «APXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Cteronedansy,  «Punmoduth»y,  «CemMeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTUHEHTOBY,
«PenukThl», «HaudanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh»,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OpHI YEJIOBEKAa M IIUMIIaH3e», «l JaBHBIC
HAIPABJICHUS YBOJIONHNNY, «OO0IIHE 3aKOHOMEPHOCTHU IBOTIOIIUNY.

O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJSIKHW HMCKOTAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AaHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxoxaeHne U pa3BuTHE )KU3HU HA 3emJie

Hay4uHple THUMOTE3bl TPOUCXOXKIACHUS >KM3HM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JJoHayuHble MPEACTaBICHUS O 3apOXKACHUU KU3HU (KPEaluOHU3M ).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONpOBEpKEHHE onbITaMu D.
Penu, JI. Cnanmnanuanu, JI. [lactepa. [Iporcxoxaenre >kxu3HU U aCTPOOHOIOTHSI.

OcHoOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIUU. [InanerapHas
(reosoruyeckasi) DSBOJIONUSA. XHUMHYECKas OJBOJIONUSA. AOHOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBu4HOro OynboHa JIxx. XonaeitHa, reHeTHYecKasi TUIoTe3a
I'. Ménmnepa. Pubo3umsl (T. Yex) u rumoresa «vmupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.



HUcropus 3emumn m meroasl €€ wu3ydeHus. lckomaemple OpraHudecKue
ocratku. ['eoxponomnoruss u e€ wmeronbl. OTHOcUTENbHAsT M a0OCOJIOTHAA
rE€OXPOHOJIOTHS. ['€0OXpOHOIOrHYECcKas IKaa: 30HbI, b, IEPUOMBI, JITOXH.

Havanenbie stambl opraHudeckor 3BOJOLMU. [lOsBIIEHWE © DBOJIOLUA
NEPBBIX KIETOK. DBOMIOLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOMIEHKH KaK aHAJIOr MEpPBbIX HAa 3eMJie COOOIIECTB.
CrpomatonuTsl. [TpokapuoThl U 3yKapuOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. [IpoHMCXOXKJIE€HHME MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3b
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cymu. CeMeHHble pacTeHus. [IpoucxokJaeHHEe IBETKOBBIX
pacTeHH.

OcHOBHBIE 3Tambl SBOJIOLUUA KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TtunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKHU3Hb B BOJIE. DBOIOLMS MO3BOHOUYHBIX.
[Tpoucxoxaenue ampubuii u pentwimid. [IpoucxoxkaeHue MIICKOMUTAIONINX U
ntull. [lpunmun xmodyeBoro apomopdosa. OcBoeHHe O€ClO3BOHOYHBIMU |
NO3BOHOYHBIMU KUBOTHBIMHU CYIIN.

PasButre xu3HM Ha 3emie MO 3paM U MepuoiaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas XapakTepuCTHKa KiIUMaTta M
reoJiornueckux mnpoueccoB. llosiBneHne M pacuBeT XapaKTEpHBIX OPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJCTBUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBIM 3KOJOTMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobraema coxpanenus 6brnopazHooOpasusi Ha 3eMIe.

CoBpemenHasi cucteMa opraHudeckoro mupa. [lpuHruner kinaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Moptpersi: @. Peau, JI. Cnamnanuanwu, JI. Tlactep, . . Meunukos, A. W.
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpwny,
«JTambl  HEOPraHWYECKOW  HBOJIONUWY»,  «['€oXpoHONIOrMYecKas  IIKajay,
«HauanpHbpIe 3Tanbl OPraHUYECKON IBOMIOIMNY, «Cxema o0pa3oBaHUS DYKAPHUOT
nyTéM cumOuorenesa», «Cucrema XUBOW mpuponb», «CTpoeHue BHUpYyCay,
«Apomopdo3bl  pacteHui», «PunnoPuTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOroKIeTouHble BOJOpoCHny, «Mxu», «llanopoTHukmn», «l 0jl0CEMEHHBIE



pacteHuss», «Opranbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuilleuHOMOTOCTHBIEY,
«IInockue 4EpBUY, «YnEeHUCTOHOTHUEY, «PpIOBIY, «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuTHe KHU3ZHU B
apXxeuckou 3pey», «Pa3BuTue )XKU3HU B MPOTEPO3OUCKON 3pe», «Pa3BuTre )XU3HU B
[TAJIE030MCKON 3pe», «Pa3BuTre )XU3HU B ME3030MCKOU 3pe», «Pa3Butue XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUN Pa3IUYHBIX OTMAEJIOB, KOJUIEKIIUU
HAaCEKOMBIX, BIIa)KHbIC MpenapaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJJIEKIIUU
UTJIOKOKHUX, CKEJEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydela MNOTUIl W 3BEpPEH,
KOJUIEKIIMA OKAMEHEJIOCTEH, TMOJE3HbIX MCKOMAEMBIX, MYJSDKHM OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnasa  Jgab0opatopHas paGora «MojenupoBaHuE — OIBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepey.

Jlaboparopuas padora «/3yueHuMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTnyeckass padora «M3ydeHwe 0COOCHHOCTEH CTPOCHHUS pPaCTCHUM
Pa3HBIX OTHEIIOBY.

IIpakTnueckas padora «/3yueHue ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Paznens! n 3amaun anTpomnosiorui. MeToabsl aHTPOIIOJIOTHH.

CraHoBlIeHHE TPEACTABICHUNA O IMPOUCXOXKICHHHM YeOBEKa. PenurmnosHbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPUU.

CX0ACTBO YeNoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHUYECKHE, (bH3M0II0r0-OMOXUMHUYECKHE,
noBejeHueckre. OTIMYMs 4elIOBeKa OT KUBOTHBIX. [IpsIMOX0OXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM INPHU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBuxymue cuibl ((pakTopbl) aHTPOMOTEeHE3a: OMOJIOTHYECKHE, COLUAIbHBIC.
CooTHoIieHNe OMOTOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcCHOBHBIC CTaJWHM aHTPOIOTEeHe3a. PaHHHWE 4YenmoBeKOOOpa3HbIe 00E3bsHBI
(IpOKOHCYJIIBI) U paHHUE MOHTUABI — OOIIME MPEIKHA YETOBEKOOOPa3HbIX 00€3bsH U
Moed. ABCTPAIIONIUTEKH — JBYHOTHE MPEAKHU JIIOACH. UenoBEK yMenblil, IepBbIE
W3TOTOBJIEHUA OpYIHM Tpyaa. UenoBeK MPSIMOXOISIIMN U MEPBBIM BBIXOJ JIKOJEH
3a mnpenensl  Adpuxku. YenoBek reipenbOeprckuit  — oOmMA  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. UeloBEeK HEaHIEePTAIbCKUN



Kak BHJI JIIOJIEM XOJOJHOTO KinmaTa. YelloBeK pa3yMHBbI COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamMu Adpuku.
[laneoreneTnka u najeoreHOMUKA.

DBOJNIOLHMSA COBPEMEHHOr0 4esioBeka. EcTecTBeHHBI OTOOp B MOMYJIALMSIX
yesoBeka. MyTalnMoHHBIM Tpoiuiecc W mojJuMopdusM. [lomymnsiiiMoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEINS» B MOMYJISIIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaToOpuajbHas),  MOHTOJOWJHAS
(a3maTcko-amepukaHckas). Bpemss u myTu pacceneHusi 4elloBeKa IO IUIAHETe.
EnuncTtBo  uyenmoBeueckux  pac. HayuHas  HECOCTOATENBHOCTh  pacU3Ma.
[IprcnocoONEeHHOCTh YelOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedidpa TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHApHbIe  METOJAbl B (usuueckoil  (OMOJIOTHYECKOM)
AHTPOIOJOTHHU.  OBOJIOLUMOHHAS ~ aHTPOINOJOTHUS U [aJE€OaHTPOIOJIOTHUS
YEeJIOBECUECKUX TOMyNsUUi. buoconuaibHble HUCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanne KOBOIIONUH OMOJIIOTMYECKOTO U COIMATBHOTO B UEJIOBEKE.

JdeMoHCcTpamuun

[Toptpetsr: Y. HJapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxembl: «MeTobl aHTPOTOJIOTUNY, «[ 0JTOBHOW MO3T YeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB», «CKeleT 4YeloBeKa U CKENeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIbI aHTPOIOTE€HE3a», « IBOJTIOLIMOHHOE
JIpEBO  4YeJOBEKa», «ABcTpalmonutek», «YemoBek  yMmenblit»y, «YemnoBek
IpAMOXOASAINNY, «/lenncoBckuil yenoBek» «Heannepranbupi», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TPEAMETOB MaTepUalibHOU
KyJIbTYyphl ~TIPEAKOB 4YeJOBEKa, penponaykiuu (dbororpaduu) KapTHUH C
MudogorndecKkuMu U OUOJEHCKMMH CIO)KETaMH TPOUCXOXKICHHS YEIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IAMIIAH3€, MOJEIb KHCTH YEJIOBEKa W KHCTHU
IIMMIIAH3€, MOJEIIA TOPCa MPEIKOB YETOBEKA.

JlaGoparopHass pabGora «l3ydyeHue o0COOCHHOCTEH CTPOEHHMS CKejeTa
YEJI0BEKA, CBS3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuyeckas padora «3yueHre SKOJOrMYECKUX aJanTalui 4eT0BeKa.

Tema 6. Jxosorusi — Hayka O B3aHMOOTHOLICHUSAAX OPraHU3MOB U
HAJAOPraHM3MEHHbIX CHCTEM C OKPYKAKIIEH CpeaoH



3apoxkJieHue U pa3BUTUE HKojioruu B Tpyaax A. 'ymbonsara, K. @. Pyinbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
3KoJIOruHU. CBSI3b SKOJIOTUU C IPYTUMU HAYKaMH.

Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHUE€ B HKOJIOTMU. MOHUTOPHUHT
OKpY’KaroIen Cpeibl: JIOKAJIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHWUW I YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBs3€W 4esoBeuecTBa ¢ npuponoi. dopmupoBaHue
AKOJIOTHYECKOMN KYJIbTYpPbI U IKOJOTHYECKON TPaMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Moptpetri: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepuos, O. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuupl u cxembl: «Pasznensl skonorumy», «MeTtonbl skogorum», «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpeb».

JlaGopaTopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nercTtBud. Kiaccudukanus
HKOJIOTHYECKUX (haKTOPOB: aOMOTHYECKHE, OMoTHUYeCKHe, aHTponorenusie. O0me
3aKOHOMEPHOCTH JAeHCTBUSl dKojorndeckux (axropos. IlpaBuno munumyma (K.
Mmpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE UM CTEHOOMOHTHBIE
OpraHU3MBlI.

AbGuotndeckue ¢daktoppl. CBeT Kak 3Kojoruueckuit Qakrop. JleicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHUl M JKMBOTHBIX IO OTHOWIEHWIO K cBeTy. CHrHajbHas pojib CBETa.
doTonepruoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmepatypsl Ha
opraHu3Mmsl. [loMkumoTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumueckuit ¢aktop. I[lpucmocoOneHus pacteHuil K
nojjepkanuo BoAaHoro Oananca. Kiaccudukanus pacTeHU MO OTHOUIEHUIO K
Bojie. [IpucnocoOsieHnst >)KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
rIyOMHHAasT  TOAMOYBEHHAs, BHYTpHOpraHW3MeHHas.  DHU3UKO-XUMUYECKHe
OCOOCHHOCTH cpea o0uTaHus opraHu3MoB. lIpucnocoOnieHusi OpraHu3MoB K
KU3HU B Pa3HbIX Cpe/iax.

buonornueckue putrmbl. BHemHne u BHyTpeHHME pUTMBL. CyTO4YHBIE U
roguyHbie puTMbl. [IpUcOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH JKU3HU.



XKuznennsle (opmbel opranusmoB. IloHsiTHE O JKHU3HEHHOW (opme.
XKusznennsie HOpMbI paCTCHUN: JE€PEBbsI, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a3pOOHUOHTEI. OCOOCHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhlI. Buner OMOTHYECKMX  B3aMMOJIEHCTBHII:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHnuecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue,  (dopuueckue, Qadpudeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUN JJISI CYIIECTBOBAHHS OPTraHU3MOB B Cpeje
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumbpl M cxembl: «Okojorudyeckue Qaxkropel», «CBETOBOW CHEKTPY,
«IKOJIOTUYECKHE TPYIIIbI KUBOTHBIX 1O OTHOIICHHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKHUBOTHBIEY», «Du3nogoruueckue aaanTalyu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOB», «bBHUOJIOTHYECKHUE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutusm», «Konkypenmus», «CuMOnos3y,
«KomMeHcanmnzm.

O6opynoBanue: repdapuyd pacTEHUN W >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSHUIO PA3JMYHBIX HKOJOTMYECKUX (PaKkTOpoB, repdapuu CBETOJIIOOUBBIX,
TEHEMIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUMH, CBETOJNIOOUBBIC, TECHEIIOOWBBIE H
TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHHUA, TepOapuu M KOJJICKIIUU TEIJIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTCHUM, Uydelsia MTHUIl M 3BEepeH, repoapuu
pacTeHui, OTHOCAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIOIIMX B PA3HBIX Cpelax,
repOapu ¥ KOJJICKIIMM PACTEeHUH M KUBOTHBIX, OOJIAJAIONIUX YepPTaAMHU
MPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSM YCJIOBHH JKH3HU, TepOapuul H
KOJUICKITUU DPACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBHUSX.

JlabopaTopHasi padora «BBISBICHHE TPUCIIOCOOICHHN OpPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISIBICHHE TPHUCIIOCOOIICHHH OpPraHUu3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass pabdora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikosiorust BUA0B M MOIMYJISIIIH I

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cucrema. Pojib HEOJTHOPOJIHOCTH Cpefibl, PU3NUECKUX OapbepoB U



0COOEHHOCTEH OMOoJIoruu BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuii. OCHOBHBIE TIOKA3aTeNW MOMYJAIMU: YUCIEHHOCTh, IUIOTHOCT,
BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHUYECKAsT CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJISIUU.
JluHamuKa monmysisauMu U €€ peryiauus. bUOTHYECKUH IMOTEHUMAN IOIYJISALUU.
MoaenupoBaHue TMHAMHUKU NonyJsinuud. KpuBbie pocTa YUCICHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH MOMYJALUN: PoJib (PaKTOpOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsitTue 06 »KojMorMueckoil Huie Bujpa. MectrooOutanue. MHoOromepHas
MoJzienb 3Kojormueckor Humu Jx.M. XartunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huiy. [ToreHunanbsHas 1 peaaTu30BaHHAS HUIIIM.

Bua kak cucrema nomynsiuuid. Apeanbl BUAOB. Buabl U UX JKU3HEHHBIC
CTpaTeruu. JKOJOTNYECKHNE YIKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buojormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdeMoHCcTpamuu

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W CXeMbl: «ODKOJOTHYECKHE XapaKTEPUCTUKU TOIMYJISIIUNY,
«ITpocTpaHcTBEeHHass  CTpyKTypa  Tonmyjasiuu», «Bo3pacTHble  mUpaMUIbI
nonyisuuny, «CKOpPOCTh  3acelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mogenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrocoOneHuss CceMsIH  pacTeHUH K
paccesCHUIO.

Tema 9. Jkos0rusi co0001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3moB. buoinieHo3 u ero crtpykrypa. CBsizm Mexmy
OpraHM3MaMHy B OHOILIEHO3E.

OkocucteMa kak OoTkpbiTas cucteMa (A. JIx. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucTeM. [10uBBI U Wbl B 3KocucTemMax. KpyroBopoTr BEmecTB 1 MOTOK YHEPTUHU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTeMbl. buomacca u  mpoaykuusi.
DKONOTUYECKHE THPAMHIbI YUCEN, OMOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
HampaBiienHble 3aKOHOMEpHBIE CMEHBI c000IIecTB — cykueccuu. llepBuuHbie u
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUA Ha



cykneccun. KnmmakcHoe coobmiectBo. bruopasHoobpasue u moiaHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIIECTB.

[IpuponHbie KOCUCTEMBL. DKocucmembl 03€p u pex. IKocucmemvl Mopeu u
oKeano8. Ixocucmemvl MyHOp, J1ecos, cmenel, nyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEX/1y aHTPOTIOT€HHBIMH U MIPUPOJIHBIMHU KOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponuzanus Topoickod QayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHHE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHHS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponv kackadnHoco 3ggexkma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 pyuKyuoHuposanuu sxocucmem. IIepeHOC JHEPTHH U BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOHYUBOCTh OPTaHNU3MOB, TMOMYJISIIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUH.

Mexanusmul 8030elicmeusi  3A2pA3HEeHUll  PA3HbLIX Munos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMBUsL.
MeTo1010THsi MOHUTOPUHTA €CTECTBEHHBIX M AHTPOTIOTEHHBIX SKOCUCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuWoIlleHO3a»,  «JKocucTeMa

MIMPOKOJIMCTBEHHOTO JIECa», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIMOHAIbHBIC
IPYIIbl OPraHU3MOB B 3KOcCHCTEME», «KpyroBopoT BEHIECTB B SKOCHCTEMEY,
«llenn mutanus (macTOUIIHAS, TETPUTHAS)», « IKOJIOTHUECKAs MUPAMHUIA YUCEID,
«OKonoruyeckas nmupaMmua OMOMacCChl», «IKOJOTHUYECKAsi MUpamMuaa SHEPTUn»,
«O06pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHoBIeHHUE Jieca MocIe
noxapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypooskocuctem».

O6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTuueckas padora «/3yuenue u onucanre ypo03KOCUCTEMBDY.

JlabopaTtopHass pabGora «M3yueHue pa3HOOOpa3usi MEIKHX TMOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcHsi «IDKCKYpCHsl B TUIIMYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXO/IOJIbHBIN WM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

JKeKypcusi «IKCKypcUs B arposkocuctemy (Ha Moje WM B TEIIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA



buocdpepa — oOmennanerapHas o0ojouka 3eMiiM, TJ€ CYIIECTBYET WU
CylllecTBOBaja ku3Hb. PazBuTne npencrarieHuit o ouochepe B Tpymax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. Obnactu ouochepsl u e€ coctan. XKupoe
BEIECTBO OHOC(hephl U €ro PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl 6uocheprbl. OcobeHHOoCTH OHOChephbl Kak
ri100abHOM 3KocHucTeMbl. J{nHaMHuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTre0XMMHYECKUE LUKIBI (yrieponaa, a3oTa). PUTMUUHOCTE sIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitue o Onome. OCHOBHBIE OHOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE JIeca, CTENHU, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JieCa, BHICOKOTOphs. Kiumar, pacTUTENIbHBIA U )KUBOTHBIM
Mup OMOMOB CYUIH.

CrtpykTypa u QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMANIA U
ounochepHbIX QYHKITHIA.

JdemoHcTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B Mmpupoae»,
«KpyroBopot yriepona B mpuponae», «KpyroBopor kuciopoga B mpupome»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kinmaruueckue
nosica 3emum», «Tynapay», «Taiira», «CMmemansasii jecy», «IIIMpoOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

O6opynoBaHue: repoapuu pacTeHUH pa3HBIX OMOMOB, KOJUICKIIMH )KUBOTHBIX.

Tema 11. YesioBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX TMpUYUHBL. Bo3zaeiicTBue denmoBeka Ha
ouocepy. 3arpszHenune Bo3AymIHOM cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MMOYBEHHBIX pecypcoB. MI3MeHeHue KauMmara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PACTUTENBHOIO W KMUBOTHOrO MHUpa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacubsie kuHuru. Oco0o oxpansembie npupogneie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0THYECKUE TAPKH.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl YEJIOBEUYECTBA U MPUPOJBIL.
PanponanbHOE€  NPUPOJONOIB30BAHME M COXPAaHEHHE  OMOJIOIMYECKOro
pasHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYCCKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOI0 KPU3HCA U €0 BEPOSATHBIE NOCIECTBUS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle ucciedosanusi nepexooa K pecypcocbepezaiowell u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonnsvie cucmemvi, obecneuugarowue O00CMyn K



ungopmayuu no cocmoaHulo OmMOENbHLIX U008 U IKkocucmem. (OcHOBbI
IKopeabunumayuy dKocucmem u cnocob6o8 60opbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepb», «3arps3HeHue 1ouBbl», «llapHukoBbll  3pdexT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAeNN yIpaBIIeMOr0 MUPay.
O6GopynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kHUr" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOT'PAMMBI 110
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpeAHEro oOmiero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOTPAMMBI 110 OHMOJIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOMPENENICHUIO, Haiuuyue Momusayuu K OOyUYeHHIO OHOJIOTHH,
yejieHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TMPHUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa30BaHUs, HaAluyue  NpPpaABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETH U CTPOUTH )KU3HESHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIUHCTBE YYeOHOM M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIiecCaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3UIMK JIMYHOCTH, NATPUOTU3MA U
YBOKECHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TPyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUsA YyuyeOHoOro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYIOLIUX
TPaAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOr0 OOIIECTBA, PACIIMPEHHUE >KU3HEHHOTO
OMbITa U OMbITA ACSATEILHOCTU B MPOILIECCE peaau3allid OCHOBHBIX HaIpaBlICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTh IPAXKAAHCKON MO3UIIMN 00YYaIOIIEeTroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBakKeHUE
3aKOHA U MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH NIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W MO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJEH C Pa3HBIMU YOCXKIECHUSAMH, KyJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBIX, TI03HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXXUTEIHHOTO
OTHOIIIGHHUSI K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU IPaXIaHCKON UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a cBOM Kpau, cBOO PoauHy, CBOM SI3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IPUPOAHOMY HACIEIUIO U IMAMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIICHHE U
pa3BuTHE OWOJOTMHM, TOHMMAHUS 3HAYEHUS OWOJIOTMH B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HApOAa;

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

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHWE K CBOMM POJMTEIISIM, CO3IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauusIMHi Hapoao0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



TOTOBHOCTh K CAMOBBIP@KEHHIO B pPa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usuyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHWe, COOJIOJICHWE TUTMEHUYECKUX TMpaBUIl U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYAJTbHOTO U  KOJUICKTUBHOIO
0€30MacHOT0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEJCTBUN M HEMPHUATUSI BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
QJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0TI00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBIIIOJIHSITh TAKYIO IE€STEIbHOCTB;

UHTEpEC K paznuyHbiM cepaMm MpodecCHOHANBHON NESITebHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWUIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MpUOOpETaeMble TPH HW3YYCHUH OHOIOTHH
3HaHMSI M YMEHHS TIPU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  TpaBUJI  MOBEAEHUA B  MOPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMaX, OXpaHy BHUJOB,
IKocHucTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHOM cpejle, YMEHUE MPOTrHO3MPOBATH HEOIATrONPHUSATHBIE SKOJIOTUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE Pa3BUTOTO DKOJOTHYCCKOTO MBIIIUICHHSI, YKOJIOTHIECKON KYIbTYPHI,
OTIbITa TeSATETHHOCTH IKOJIOTUIECKOM HATPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYCCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTL MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HAa JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIIBCKOW KYJIBTYphl KaK CpeJICTBa
B3aMMO/ICHCTBHS MKy JIFOJIbBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe CcrenuuKu OWOJIOTMM KaKk HAayKH, OCO3HaHHS €€ poiu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHHH TPOoOJIeM
COXPaHCHHS PHUPOJTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX pelmaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTUYECKUX 3HAHUM B IEIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMUpyeMoiu
MIPY U3y4YCHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH UCIOJIb30BaTh TMOJy4YyaeMble 3HAHUS JUIsl aHajiu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENBHO HCIIONh30BaTh OMONIOTHYECKUE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHWUW MO OWOJOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMBbIE i (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYUAIOUTUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPa)KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U cHenuuky MeToA0B TIO3HaHWUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrus, SIBJIICHUE, MPOIIeCC,
cucTeMa, Hay4yHbId (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCCe/IOBaHNe,  HAOMIOJeHHe, HU3MEpPEHue, OIKCICPUMEHT ©  JIPyTHue);
yHUBEpCaJlbHbIE YyueOHble JIEUCTBUA (TI03HABATE/IbHBIE, KOMMYHHUKATHBHEIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COIMAJIbHOW KOMIETEHIMM OOyYarouIuxcs; CHOCOOHOCTh
oOyyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PECHUYECKHE 3HAHUS W  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJIOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuyatomierocs OynyT chOpMHpPOBaHbI —TMO3HABaTEIbHBIC
YHUBEpPCAJIbHBIE yUeOHbIE 1eHCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIEC YUeOHbIE
JEUCTBUS, PETYISITHUBHbIE YHHUBEpCaJbHbIE Yy4yeOHbIE JEWUCTBHS, COBMECTHAs
NEeATEIbHOCTb.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHUS MPOrpaMMBl CpPEIHEro O0OIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeCTBUAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh TMPU OCBOEHUU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KJIacCU(pUKAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTePHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpEeNeNaATh LEeNu MAESITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTh PE3YJIbTaThl ACSITENLHOCTH C TOCTABICHHBIMU LIETAMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTMUECKUE pACCYXJEHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B PACCMATPUBAEMBIX
SABJICHUSX, GOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeAcTBa JUTSt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€Ml U OTHOIIEHHN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TAaKK€  MPOTHUBOPEYM  pa3HOro  poja,  BBIABICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOMN JEeATeIbHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 MHTEPIpETalni, MPeoOpa3oBaHUIO W MPUMEHEHHUIO B y4E€OHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COITUATBHBIX MPOEKTOB,;

(dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (GOPMYIUPOBaTh COOCTBEHHBIE 3aJadyd B 00Opa30oBaTEIbHOM
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M U aKTyalU3MpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJNIYYCHHbIE B XOJE pEIICHHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIN TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO O0JacTu
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTH MPOOJIEMBI 1 33/1a4H, TOMYCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHeTe), aHAIU3UpOBaTh



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GbopMyTHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI TIPH MOUCKE U
otOope Ouonornueckoit MHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YYEOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTHBHOT'O MCTIOJIB30BAHMS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeIcTaBICHUS
Oounonornyeckoit mHGopManuK (CXeMbl, TpadUKH, TUArPaMMbI, TAOJHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEJICTBA TNpu pabore ¢
Ouonornyeckoii HMHPOpMaINMEl: TPUMECHATh XHMHYECKHE, (H3UYCCKUE W
MaTEMaTUYECKUE 3HAKU M CHMBOJIBI, (OpMYIbI, aOOpeBHATypy, HOMCHKJIATYpY,
UCIIOJIb30BaTh W MNpeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISATHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHUKALIUK BO BeeX cdepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
JMaIora WA JUCKYCCHN);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyAIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaMEPEHUS IPYTUX JIOJIEH, MPOSBIATh YBAXKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOppeKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh U WCIIOJIH30BaTh MPEUMYIECTBA KOMAH/IHON M WHJIUBHIYaTHHOU
paboTHI MpHU pelIeHUH OMOTOrMYEeCKON MPo0OIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOKHOCTEH Ka)JJ0TO YIeHA KOJUICKTHBA,;



NPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIbI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUN LIEJEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEUCTBUSIX M MOCTYIKAaxX MO OTHOIIEHHUIO K KHUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYILECTBIISITh NO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMUHBIX MPEIOUYTECHUN;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTEIBHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JACHUCTBUA M MBICIUTEIBHBIX IPOLUECCOB, HMX PE3YJIbTAaTOB H
OCHOBaHUM, MCIOJIb30BATh MPUEMBI peIeKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CedS M IPYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yriyOJI€HHOM YpPOBHE OpPUEHTUPOBAHBI Ha OOECIeUeHUE
npodpunbHOro  o0yueHus  oOydaommxcs  Ouonmorud. OHHM  BKIIIOYAIOT:
cnenuduyeckue i OMOJOTHHN HAyYHBIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUH 10O
OCBOCHUIO, MHTEPIIPETALIMK U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI JACATEIBHOCTU 10
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
roJlamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydueOHOro mpenmera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MeECT€ W pOJH OHOJIIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU E€CTECTBEHHO-HAYYHON KApTUHBI MUDA, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHICHMH TPoOJIeM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYyOECKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHOJIOTMYECKMX 3HAHMM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAratole OHOIOTHYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
opraHusM, MeTabolu3M, TOMEOCTa3, CaMOPETYIAIMSI, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas Teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHUS  KYJbTYPHBIX  pAacTeHMil),  3aKOHBI
(emnHOOOpA3Msi MMOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIIICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. . Bagsunoga), MIPUHLIHATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O [O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAHUAX IKUBBIX OOBEKTOB (OMHCAaHUE, HU3MEpPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIJICTSATH CYIIECTBCHHBIC TPU3HAKK: BUPYCOB, KIETOK MPOKAPUOT H
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, B TOM YHCIIEC
OakTepwuii, rprOOB, paCTECHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CHCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKa, IPOIECCOB IKU3HEICATCILHOCTH,
MPOTEKAIONTNX B OPTaHM3Max PAcTCHHH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOr0 TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, raMeToreHesa, "MOpUOreHe3a, MoCTIMOPHUOHATIBLHOTO Pa3BUTHSI,
pa3MHOXCHUS,  WHAMBUAYAJbHOTO  pa3BUTUS  opraHu3Ma  (OHTOTEHE3a),
B3aMMO/JICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPTaHOMJAMH KJIETKA U HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
opraHaMd M CHCTEMaMH OpPraHOB Yy pPAacCTCHHM, >KMBOTHBIX M 4YEJIIOBEKa W WX
GYHKIUAMHA, MEXAY CHUCTEMaMH OPTaHOB W WX (DYHKIUSAMHU, MEXKIY dSTallaMu
oOMEHa BEIICCTB, ATallaMH KJICTOYHOTO IIMKJIA ¥ )KU3HCHHBIX IUKIIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BHTHSI, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
(dakTopamMu cpeibl OOUTAHMS;

YMEHHE BBIABIATh OTIIMUUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIUE apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4H, BBISBISATh IPUYMHHO-CIICICTBEHHBIC
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTHYECKUMH MPOILIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKHue pabdoThl, COONIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, TPOBEPATh MX IKCICPUMEHTAIHHBIMU
cpenctBamu, GOPMYNIHpYS IEb KCCICIOBAHUS, AHATU3UPOBATH IOJTyYEHHBIC
PE3yNbTATHI U JICNIaTh BHIBOJBL;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMooruu,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOJUYHO  TPENCTaBISATH  TOJYYCHHBIC  PE3yJdbTaThl HAa  YYCHHUYECKHX

KOH(DEpeHITHsX;
YMEHUE OIEHUBATh JTHUYECKHE AaCIEKThl COBPEMEHHBIX HCCIIEJIOBaHUN B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBaHUWE,  HCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAMpPaBICHHOE W3MEHEHHE T'€HOMAa M CO3/JaHUE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymiell mpodeccruoHasbHOM
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAINIPaBJICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
MPOJOJDKEHHE OMOJOrMYecKoro oOpa3oBaHHMS B  OpraHU3ALMSIX CPEIHEro
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buomorus» B 11
K1acce JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEYEeCTBA, a TaKXKe B PEIIEHHMH BONPOCOB PpalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIEHUS K TPHUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTHY;

yMEHUE BJIAJETh CUCTEMOW OWOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET
OTpeNesieHns] WM TOHUMAaHUE CYITHOCTH OCHOBOTIOJIATAIONINX OHOJIOTHYECKHUX
TEPMUHOB M TOHATUU (BUI, 3KocucTeMa, Ouocdepa), OMOIOTUYECKHUE TEOPUH
(aBomrounonHas teopust Y. JlapBruHa, CHHTETHYECKasi TEOPUS DBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Boitoniuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTHueckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoabiieBoro cxoxacrea K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
9KOJIOTHYECKON TMHUpaMUJbl SHEpPruu), rumore3bl (runoreza «mupa PHK» V.
I'unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAMH  HAYYHOrO  IO3HaHWS,
UCIIOJIb3YEMBIMHU B OMOJIOTHYECKUX HCCIIEIOBAHUSAX JKUBBIX 00BEKTOB U 9KOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMU BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCNIATH CYIIECTBCHHBbIC TMPU3HAKUA: BHUIOB, OHOrEOIICHO30B,
PKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, aJIONaTPUYECKOTO u CUMITATPUUYECKOT O
BUI000PA30BaHUs, BIMSHUS JBIDKYIIUX CHJI OBOJIFOIMU HA TEHO(DOH MOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeIOBaHUS HATIPABICHHM
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA IHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOLECCAMHU 3BOJIIOLUH,
JNBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K Cpelie OOMTaHMs, a0MOTHUYECKUX M OHMOTHYECKUX



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

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOIOTHYECKYIO
TEPMUHOJIOTUIO U CHMBOJIHUKY JUIsI JOKa3aTeJIbCTBA POJCTBA OPTaHM3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB M CpPEeAbl OOUTaHUS, CITMHCTBA
YEeIIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHS MHOrooOpasus BHUAOB W
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE pelIaTh OMOJIOTHYECKUE 33/1a4H, BBISBISATh MPUIMHHO-CIICICTBEHHBIC
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE W TPAKTUYECKHWE paboThl, COOIOIATH
npaBuWiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEI0BATEIbCKON paboTe Mo OMoJIOTHuH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e NIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  MPENACTaBIATh  MOJYyYEHHbIE  pe3yibTaThl Ha  YYCHHYECKHUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEeJOBEYECKUX pac, O MPUYMHAX, MOCIEJCTBUSAX U CIOCO0aX MpPeNOTBpAIlCHUS
rI00aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEIBCKOTO XO3SWUCTBA, MHUIIECBOMN
POMBIIJIEHHOCTH, YIAyOJsSTh IO3HABaTEIbHBIA HWHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypest
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX H3YYCHHE
3 Buonorus kinetku 0.5
4 XyMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BelIecTB U NMPEeBpalleHue SHEPTHN B 9 1
KJIETKE
7 Hacnencrsennas nungopmanus u 9 05
peanuzanus e€ B KJIeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYMBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKask OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 3apokIeHUE W PA3BUTHE BOJIOIIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
Muxkpo3BoiIOIUs U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarollen cpeou
Opraau3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUCCKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanbHas 3KOCHCTEMA
11 UenoBek 1 OKpyKarolas cpena
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







