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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeqHero ooOiero odpazoBaHusi pazpaboTaHa Ha ocHoBe dDenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yrinyon€éHHoro ypoBHsa uzydenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeIMEThI, U3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepenianu  O0y4eHUsT Ha YPOBHE CpeaHero oomiero oOpa3oBaHus U
NpHU3BaHbl 00ECHEeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHE 00Pa30BATENbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIIUX
3a/lay, CBSI3aHHBIX C NpodopHeHTalel o0yYarmMXCss M CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTM HAyYyHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEHN, TICUXOJIOTUEHN, CHOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpenMmery "buosorus" naér mpencraBieHHE O
HeNMu M 3aja4ax u3yuyeHusi ydeOHoro mnpeamera «buonorus» Ha yriyOoiaEéHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €TO0
CTPYKTYpHpOBaHHE TIO paszielaM M TeMaM, paclpeaesieHue M0 Kiaccam,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh U3YUYEHUsI y4eOHOTO Marepuaia C y4ETom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSA3€H, JIOTMKHA Y4eOHOro Ipoiiecca,
BO3pPAaCTHBIX OCOOEHHOCTEHW oOydaronuxcs. B mporpamme mo Ouosorum
peanu3oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHWOJIOTMM Ha YPOBHE
OCHOBHOTO  00miero oOpa3oBaHwus, Oyaromaps 4YeMy MPOCMaTpUBAETCA
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, MPEACTABICHUI O 340pOoBOM o0Opa3e JKW3HHU, Ha
BOCMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolied mnpupoaHoit cpeae. B
mporpaMme no OHOJIOTMM Tak)Ke ITOKa3aHbl BO3MOXXKHOCTH Y4YEOHOro IpeameTa
«buonoruss» B peanmzauuu TpedoBanuii DGOI'OC COO K MIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHBIM U NPEAMETHBIM pe3yJbTaTaM OOyuYeHHS U B
dbopMHUpOBaHUM  OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIILHOW  JEATEIHLHOCTH
00yYaroIMXcs IO OCBOCHHIO COJCp)XKaHUs OHOJIOTHMYECKOr0 0Opa3oBaHUsA Ha
YPOBHE CpEIHEr0 00IIero 00pa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBeplIaeT OMOJIOTMYECKOEe O0pa3oBaHME B IIKOJE W OPUEHTHPOBAH 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 mnpeamera «buonorus» Ha YIIIyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K IMOCHEAYIOIIEMY IOIYYEHUIO
OuoJIorM4ecKoro  oOpa3oBaHUsi B By3aX M OpraHu3alUiaX  CpPEHEro
npodeccruonanbHOro 0opazoBanusi. OCHOBY €ro CoJAep KaHMsI COCTABISET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TPU H3YYEHUH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pPa3fesioB OMOJIOTMU Ha YpPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUA TONy4arOT pa3ButHe. Taxk,
pacuiupeHbl W yriayOJieHbl OWOJOTMYECKHWE 3HAHHWS O PACTCHUSX, >KUBOTHBIX,
rpubax, OaKTepusiX, OpraHU3Me 4YeJoBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JUIsl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKUX 3HAHMHA 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 ¥ 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, BOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJIEKYJSIPHOW W KJIETOYHOW OHOJIOTHH, 3MOpPHOJIOTHU 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 Ouocdepe.

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 MW OCOOCHHOCTSAX KJIETKH, OpTraHWU3Ma, IOMYJISIUH,
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 00BbEMOM TEOPETHUUYECKOTO MaTepuala B COAECPKAHUMU MPOTPaMMBbI
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 n3yuenus: yueoHoro npeameta «buonorus» Ha yrayOJ€HHOM ypOBHE —
OBJIaJICHUE  OOYy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3alliyd >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeNenEHHONU o0nacTu
npo(ecCUOHaNbHON JeATEeNbHOCTH, CBSI3aHHOM C OHOJIOTHEH, 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 OMOJOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHLEMIUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOonyJsilus, BUA, OMOreoleHos3, ouocdepa); 0 BHIAAIONINXCS OTKPBITUSIX
U COBPEMEHHBIX HCCIIEIOBAaHUSX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMUXCS C METOJaMH IIO3HAHUS >KUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMHU ~ METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJISpHOM W
KJIETOYHOM Ouonoruu, 5MOpUOJIIOTMM W OHOJOTUM Pa3BUTHs, TEHETUKH W
CEJICKIIUU, OWOTEXHOJOTMM M CHUHTETHYECKOW OMOJIOTMH, TaJ€OHTOJIOTHH,
HKOJIOTHHM);  METOJAaMH  CaMOCTOATENbHOTO  TMPOBEJACHUS  OHMOJIOTHYECKUX
uccieloBaHUd B Jyabopatropud W B Mpupoje (HaOJoJeHue, H3MEpeHue,
AKCHEPUMEHT, MOJIECIIMPOBAHHUE);

OBJIaJicHue OOYYarOIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUA ¢ COIMAIbHO-)KOHOMHUYECKHUMU ¢  DKOJOTHYECKUMU
npoOiieMaMu 4eJIOBEYeCTBA; OIEHWBATH IOCIEICTBUS CBOEH JESITEIBHOCTH IO
OTHOLICHUIO K OKpY)Kalollled NpHUpPOJHON cpene, COOCTBEHHOMY 3/I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBATH M  COOJIFOAATh  MEPHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUssX MPUPOJHOTO W TEXHONEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BUTHE Y O0YYAIOIIMUXCS MHTEIUIEKTYaJbHbBIX U TBOPYECKHX CIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMU W COBPEMEHHBIMU
UCCJIEIOBAaHUSAMHM B OHMOJIOTHUH, PEIIAEMBIMU €10 MpoOJeMaMu, METOJO0JIOTHEH
OMOJIOrNYECKOTO UCCJIEI0BAHMS, POBEJICHUS AKCIEPUMEHTATbHbBIX
WCCJIEI0BAHNM, PEIICHNUs OMOJIOTMYECKUX 3a/a4, MOJIEIUPOBAHUS OMOIOTMYECKUX
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  OOYyYaIOIIUMHUCS  KOMIIETEHTHOCTH B PalMOHAIBHOM
MIPUPOJIONIONIB30BaHNU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, SKOCHCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOI'O 3/10POBbS U 3/10POBbS
OKpYyXXaromux Jrojeid  (coOmtojgeHuss Mep npodUiakKTUKU — 3a00JI€BaHUM,
oOecrnieueHrne O€30MacHOCTH JKU3HEACATETbHOCTH B UYPE3BBIYAWHBIX CHUTYaIUSX
NPUPOJHOTO W TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIB30BAHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBUIYaTbHOU oOpazoBaTeabHON TPACKTOPUH, CrocoOCTBYOIIEH
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, coctaiser 204 yaca: B 10 kmacce — 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
NPOJOJIKEHUE OUOJIOTHYECKOTO O00pa3oBaHHUS B  OpraHU3AIMSAX CPEIHErO
podeCcCHOHAIBLHOTO U BBICIIIET0 00pa30BaHUA.

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



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmebl, BBIAEIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocynapctBeHHou utorooit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi Ouoiorus — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BuTus
Ouonioruu.  buonmornueckue  Hayku W U3yyaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, TPUKIAJHBIE M TOUCKOBBIE HAYYHBIE HCCIEIOBaHUS B
OuoJioruy.

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

JdemoHcTpanumn

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

Tabnuupelr u cxembl: «CBsi3b OMOJOTMU C APYTMMH Haykammy», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKusble cuctembl Kak mnpeaMmeT wuzyudeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTh W YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpPraHHU3aLlus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIIUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasIue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH *KUBOTO. JKu3HBb Kak (opma CyIecTBOBAHUS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucTeM. MeToasl Ouosormueckod Hayku. HaGmromenwue,
W3MEpPEHUE, DKCIEPUMEHT, CUCTEMaTHh3anus, Mmeraananus. [lonsatue o 3aBucumMon u
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl UMCKaXeHHUs Pe3yJAbTaTOB »JKcrepumeHTta. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBa KMBOM MaTepun», «YPOBHU OpraHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTro opraHuzmay, «buoreorenos», «buocdepa», «Metoasl
M3y4YEHUS JKUBOW MPUPOIBI».

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

IIpakTnyeckas padora «lcnonp30oBaHUME pAa3aUYHBIX METOAOB IIpPH
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHA e€AMHMIA >KUBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBans,
M. Ilneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUSI COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonpl  MOJIEKYJSIpHOW M KJIETOYHOM  OWOJNIOTMH:  MHUKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasILHOe
HeHTpU(PyrupoBaHre, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: P. I'yk, A. JleBenryk, T. IllIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuiel u cxembl: «CBETOBOM MUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTnueckas padora «/3yyeHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, oanexrpodopes, muddepeHmanbHOe IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHKPOIIEMEHTHI.
Boma m €€ posb Kak pacTBOpPWTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOTHYECcKast
poJsib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BewlecTBa KIETKU. buosormdeckue mnoauMepsl. benku.
AMMHOKHUCTIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBoi Moisekybl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. [enarypauusi. CpoiictBa OenkoB. Kiaccudukanus Oenkos.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, [Ucaxapuibl, OJUTOcaxapuibl U NOJUCAXaPUIbI.
O6mwmii 1IaH CTpoeHus U (PU3MKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUApOdoOHBIE cBOMcTBa. Kitaccudukanus 1ununos.
Tpurnuuepunsl, (ochonunuasl, BOCKU, cTepouibl. buomornueckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun komminementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MecrtoHaxoxaenue u ouonornyeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune mosekynsl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornueckue pynkiuu ATD. BoccTtaHoBIECHHBIE TEPEHOCUUKHU, UX (PYHKIIMH B
knetke. Jpyeue nyxkneosuompugocpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoiiekyl. Mooeruposarue
CMpYKmypovl U QYHKYULl OUOMOIEKYL U UX KOMHIeKco8. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

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

Junarpammel:  «PacrnipeneneHre XHMUYECKUX JJIEMEHTOB B HEXKHBOWU
npupoae», «PacnpeneneHne XUuMUYECKUX 3JIEMEHTOB B )KUBOMW MIPUPOJIEN.

Tabnmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJBI  Oenkay, «CTpyKTypbl O€NKoBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yriaeBonoB», «CTpoeHune MOJIeKysl JUnuaoB», «HyKIEHWHOBBIE KHUCIOTHIY,
«Ctpoenue monexkyinbl ATDO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHas padora «OOHapyxeHHe OCITKOB C IMMOMOIIBI0O KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



CrtpoeHnue npokapuoTuyeckon kiaeTku. Kiuerounas cteHka OakTepuil u apxen.
OcoOEHHOCTH CTpPOEHHsI TeTepOoTpPOo(HONM U aBTOTPOPHOW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue U (G yHKLIIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmaruyeckas MemOpana (miasmanemma). CTpyKTypa IIIa3MaTHYECKOM
MeMOpanbl. TpaHCrOpT BEUIECTB uepe3 MIa3MaTUyecKyl0 MeMOpaHy: NMacCHUBHbBIN
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wMemOpanbl. Pabota HaTpuii-
KaJMeBOT0 Hacoca. DHAOLMTO3: MUHOLUUTO3, (haronuto3. Dx3ouutos3. Kierounas
creHka. CTpykTypa U QyHKIHUU KIETOYHOW CTEHKH pacTeHUi, rpuloB.

Hutommasma. [uto3ome. [lutockenet. JIBumxenue murorasMbel. OpraHouasl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onbKu, JTU30COMBI, UX CTpoeHuEe U GyHKIHUU. B3anumocBs3b
OJIHOMEMOpPaHHBIX OPraHOMAOB KIeTKH. CTpoeHHe TpaHyJISIPHOIO PETHKYJIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIApUN W 1actui. llepBuunsie,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JIECMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonapl kieTku CtpoeHne u QYHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. PuGocomsl. IIpomesicymounvie Qunamenmeol.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleuHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M peCcHUYEK. MUKpOTpyOOUKHU
nutomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyooukamu. Momopuule benxu.

Anpo. Obonouka sapa, XpOMaTUH, KapuoIulazMa, SIpPBIIIKH, UX CTPOCHUE H
bynakiuu. SAnepHbrii  O0enkoBbI MaTpuKc. [IpocTpaHCTBEHHOE pPACTOIOKEHHE
XpOMOCOM B HHTephazHOM sape. Iyxpomamun u 2emepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlumamuxa s0epHoll 060a0uKu 6 Mmumose. Hoephviil
mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpersr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmuiel U cxembl: «CTpoeHHE HYKAPUOTUYECKOM KIeTKu», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM  KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «Spoy, «CTpoeHre MPOKAPUOTUUECKON KICTKH.

O6GopynoBaHUe: CBETOBOM MHMKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTIpenapaTsl 0aKTepraIbHBIX KJIETOK.

JlaboparopHnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHas paGora «VcciemoBaHue mazMoiu3a W JIEIUIa3MOJIM3a B
PACTUTEILHBIX KIETKAaX).

IIpakTuueckass paGora  «V3ydeHue  JABMKEHUS  [UTOIJIA3MbI B
PACTUTEIBLHBIX KIETKAaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TeTepOTpOdHBINA. YdUacTHe KHCIOpoAa B OOMEHHBIX
mpoiieccax. OJHEpPreTUYeckoe oOecleueHre KIeTKU: TmpeBpaimienue ATD B
oOMeHHBIX Tpoueccax. DepMEeHTATHBHBIM XapakTep peakiUil KIETOYHOIrO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst GepMEeHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJNKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3IuYHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPTraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nuUeMeHmbl U NUSMeHmMbvl peakyuoHHo2o yenmpa. Ponb XJIopormiacToB B mpoliiecce
doTocunTe3a. CreToBas U TemMHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
Gpomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusHue pa3nuuHbix (akToOpoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

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

Ana’poOHbIe opraHu3mbl. Bumbl OpoxeHus. IIpogykTel OpoXKeHUS W UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIH OOJIE3HEH.

AdpoOHBIE OpraHU3MBlI. Orarnbl AHEPTreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICTNICHUE TITFOKO3HI.

buonornueckoe okucieHue, uin KJIETOYHOE JIbIXxaHue. Poiib MUTOXOHAPUN B
npoiieccax Ouonoruueckoro okucienus. Luknuueckue peakiuu. OKUCIUTENBHOE
dbochopunmpoBanue. Inepeus membpanno2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Ioptpersr: k. IIpuctiou, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

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

JlabopaTtopHass paGora «/3ydeHue (EepMEHTATUBHOIO paCHICIIIICHUS
MEPOKCH/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass pabora «CpaBHeHue TpoliecCoB  (OTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMALUSA M peajM3alus e€é B KJIeTKe

Peakunn MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanusaius HacnencTBeHHon nHpopmaiuu. ['eHeTnyeckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Co3spesanue mampuunvix PHK 6 sykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancmsius u e€ atansl. Ydyactue TpancnoptHeix PHK B 6nocunTe3e Oenka.
VYcnoBust OuocuuTeza Oenka. KommpoBanue amuuokucnor. Pons pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2erog. OpraHuzanus reHoMa y
MPOKAPUOT U 3YKapHoT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpOKapuoT. ['mmoresa
onepoHa (®. XKako6, K. Mano). MonekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycel — HekiieTouHbie OPMBI JKU3HU U 00JIUTraTHBIC TTapa3uThl. CTpoeHHE
MPOCTHIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. JKusHeHHbill YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi dyenoBeka, kuBoTHBIX, pactenuit. CIIN, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ilpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. K. IBanOBCKHIA.

Tabmuipl u cxembl: «buocunTte3 Oenka», «['enernueckuit koa», «Bupycs,
«bakrepuodarny.

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIH HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. Wurtepdaza u  mMutos.
Oco0OeHHOCTH TIpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JHK — pemnmukanuda. IlpuHnuner perumkannu JIHK:
KOMIUIEMEHTApHOCTh,  NOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJUIEIbHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomsel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouaHbld - HaOoOpsl  XpoMocoM. ['omosioruunbie  xpomocoMbl. [losjoBbie
XpPOMOCOMBI.

lenenue knetkn — MuTO3. CTaguM MHUTO3a M MPOUCXOMASIIME B HHUX

npouecchl. Tunsl MuTo3a. KapnoknHe3 m HUTOKMHE3. bronornueckoe 3HaY€HHE
MUTO3a.

Perynsuus muToTHMYECKOro IUKIa KiIeTKH. [Iporpammmupyemasi KieTodyHas
ru0eb — arorTos.

Knerounoe siapo, XpoMocombl, (DYHKIMOHANbHAs TE€HOMHKA. Mexanusmul
nponugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «ljugposas
K1emKa» — ououHgopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM MUK KIEeTKW», «Murosy, «CtpoeHue
xpomocom», «Permukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTtopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOTIpEnapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIIETKaX KOHYMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpEnapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHUu3MOB. OOHOKJIETOUHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATENBHOCTH  OJHOKIJIETOYHBIX
opraHu3mMoB. bakrtepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKIECTOYHbIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHu3MBbl.



B3aumocBsa3p 4acTedd MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHasd,
MMOKPOBHAsI, TMPOBOASAIIAs, OCHOBHAasl, MexaHudeckas. OCOOEHHOCTH CTPOCHWUS,
(YHKUUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX M 4YEJIOBEKA. THUIBI )KMBOTHBIX TKAHEW: SMUTEIUATIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
PAacMoJIOKEHHS TKAaHEW B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena oprann3moB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli W BHYTpeHHUN ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pecHHUYHOe. JIBM)KEHHEe MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUU. J[BMIKEHHME MHOT'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Pediiekc. CkeneTHbIE MBIIIIBI U UX padoTa.

[Iutanue oprammsmoB. Ilornomenue BOABL,  YIVIEKUCIOTO rasa H
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPHUKJIIETOUHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [lumesapurensHble xkenes3wl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KJIETKU. KokHOe nbixaHue. JlpIxaTenpHasi IOBEPXHOCTb.
XKabeprnoe u n€roynoe apixaHue. [[pixaHne MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cHUCTEMa 4YeaoBeKa. MexaHW3M BEHTWISLMM JIETKUX Y NTULl U
MJeKkonuTaonmx. Perymsmus aprxanus. J{prxatenbHbie 00BEMBI.

TpaHcropT BEWECTB y OpPraHU3MOB. TpPaHCHOPTHBIE CUCTEMBI PACTCHUU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocHast cucTteMa TO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl W KpoBb. Kpyrum kpoBooOpaimieHus. IBOJIIOINHUOHHBIC
YCJIOKHEHUSI CTPOEHHUS KPOBEHOCHOW CUCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTra
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeineHus. DOuiubTpanus,
CeKpelrsi 1 00paTHOE BCAaChIBAHME KaK MEXaHU3MbI pabOThl OPraHOB BbIJICICHUS.
CBs3b MOJIOCTH TEJIa C KPOBEHOCHOM M BBIACIUTEIBHON cUCTEMaMu. Belaenenue y



MO3BOHOYHBIX JKUBOTHBIX U dYenoBeka. [louku. CtpoeHue u (pyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHI MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX pPacTeHUH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opranu3Ma ot Oosie3Heil. MiMMyHHast cucrtema 4denoBeka. KieTouHbi u
IYMOpPAJIbHBI MUMMYHHUTET. BpoXn€HHbIH M NpuoOpeTEéHHBIM creunduyeckuit
UMMYyHHUTET. Teopusi KiIoHalnbHO-cesneKTUBHOro ummynutera (I1. Dpaux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxxumocts ®  perymanus |y OpramusMoB. PasapaxkumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W perymanus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX >XKMBOTHBIX. Peduiexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl JHAOKPMHHOM CUCTEMBl U HX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW M SHIAOKPUHHOW cucTeM. [umortanamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuet 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «baktepun», «lIpocrteitimue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucTeMbl OpraHoB IMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue creds»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucreMa», «J/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpI11euHas CHUCTEMA,
«BpigenurenbHas cucTeMa», «JHJIOKpPUHHAs cuctema», «CTpOoeHHE MBIIIIBDY,
«IMMyHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee cTpoeHue H0KIeBoro uepss», «HepBHas
cucreMa peid», «HepBHas cuctema asarymku», «HepBHas  cuctema
npecMmeikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHMW3MOB, MUKpOIpENnapaTbl TKAaHEH, PaKOBUHBI MOJIIIOCKOB, KOJUJICKIIMHU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTIENIOB, BJIAXHBIE TMpenaparbl >KUBOTHBIX, CKEJICTHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3YIIIHOTO MUTAaHUS PACTCHUH,
pacuierieHrus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE IS
JIEMOHCTPALMH OIBITOB M0 U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IN4YHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHnue OpraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoXeHNe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OPTraHU3MOB: Oecrojioe (BKJIIOYasi BET€TAaTUBHOE) W
nojioBoe. Buasl  OGecronioro  pa3MHOXKEHUS:  [MOYKOBAaHUE,  CHOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBeie kineTku, uid ramersl. Meio3. Craauu
Meno3za. [loBegenne xpomocom B menosze. KpoccuHrosep. bruonornyeckuii CMbICI
Mel0o3a M TO0JIOBOro mpolecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. I'ameTorenes3 y x«uBOTHBIX. [[070BBIE KEIE3bI.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CrepmaToreHes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOpPHOHANBHOE pa3BUTHE SKUBOTHBIX. CrocOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyuss  mopgoecenos u modenu mopgoeeneza. Cramum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jjarymku). Jpobnenuwe. Tumsl  apoOieHUs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JIPOOJCHUS MIICKONMHUTAIONIUX. 3apOBIIIEBHIE JIMCTKH
(ractpynsinust). 3akiiajika OpraHOB U TKaHEU U3 3apO/IbIIIeBbIX JIUCTKOB. B3auMHoe
BIIMSHUE YacTed pa3BUBAIOIIETOCs 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUJIaHAa CTPOCHHSI JKMBOTHOTO Kak pe3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
(aKTOpOB OKpYKaloIIEeH Cpe/ibl.

Poct u pazButue xuBOTHBIX. [locTomOpuoHanbublii nepuon. Ilpsimoe wu
HempsiMoe pas3Butue. Pa3zButue ¢ metamopdpo3oM y OECHNO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHolornueckoe 3HaYeHUE MPSIMOTO UM HENPSMOTO



pa3BUTHUA, UX PACHPOCTPAHEHUE B MpuUpoje. THUMbl pocTa >KUBOTHBIX. DaKTOpPHI
PErYJISIIUU POCTA JKUBOTHBIX U YesoBeka. CTaauu NOCTAIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IHMKJIe pacteHuil. OOpa3oBaHue CIOp B IIpolecce Meko3sa.
I'amerorene3 y pacrenuil. OIJIONOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBammun, X. [lIneman.

Tabnuupel u cxembl: «BereratmBHOe pa3mMHOXkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE DSBIIICHBD,
«Pa3mHOxeHne ruapel», «Meio3», «Xpomocombl», «I['amerorenes», «CTpoeHHE
AUIEKIETKH U crepMmaTo3ouaa», «OCHOBHBIE CTaJAWM OHTOreHes3ay, «lIpsmoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMSH OJHOAOJBHBIX U JABYAOJIBHBIX PAaCTCHHI», « KM3HEHHBIN LUK
MOPCKOM  KanycTbl», <« KU3HEHHBIM LHUKI MXa», <OKHW3HEHHBIM LMK
NArOPOTHHUKAY, « KM3HEHHBIN LIUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK WU
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYIIKNY.

JlaGoparopHasi padora «l3yuyeHre CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

IIpakTuyeckass padora «BplsiBIeHHE NPU3HAKOB CXOJACTBA 3apoJIbIIICH
MMO3BOHOYHBIX JKHBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHUE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hctopust craHoBieHHs] W pa3BUTUS TEHETUKH Kak Hayku. Paboter I
Mengens, I'. ne ®@pusa, T. Moprana. Ponp 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETUYECKHE MOHSITUS U CUMBOJIBL. ' OMOJIOTUYHBIE XPOMOCOMBI,
aJuieNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbL, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbl ~ TE€HETUKHU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

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

JlabopaTtopHas pabora «J/lpozoduna Kak OOBEKT T'E€HETUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3aKoH
eAMHO00pa3usi rudpUI0B nepBoro nokosieHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIUIeHusT NPU3HaKkoB. LluTonormyeckue OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaciaedOBaHUs.
Pacuiennenue npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuil 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAaHUS.

CuermnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrerienHoe
HACJIEIOBaHUE T'€HOB, HAPYLICHHWE CUCIUICHUS MEXAY TeHaMu. XPOMOCOMHAs
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mosa. XpoOMOCOMHBIN MEXaHU3M OMpPEAEICHHUs MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TEeTepOramMeTHbIM moJ. ['eHeTndeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenocTHas cucrema. [lmernoTponus — MHOXKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMonencTBHE HEaUICNIbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
I'eneTnyeckre MexaHU3Mbl CUMOMOTE€HE3a, MEXAHU3MbI B3aUMOICHCTBUS «XO3SMH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue AacmeKThl KOHTPONS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabmuipl u cxemsl: «IlepBoiit 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mengaens», «AHaIM3HpyrOLIEe CKpellnBaHuey», «HemomHoe aoOMUHHpOBaHUEY,
«CuerjieHHOe HacjeOoBaHHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm NOTULBDY,
«MHO>KECTBEHHBIN aiean3mM», «B3anMoaeicTBUE TCHOB)).

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
THOPHUIOB TIEPBOTO TOKOJICHUSI M PACIHICTUICHUS MPU3HAKOB, MOJAEIb JUIs
JNEMOHCTpAallMd 3aKOHAa HE3aBUCUMOIO HACJIEIOBaHUS MPU3HAKOB, MOJECIb JJIs
JEMOHCTpAallMd CLETUIEHHOTO HAcJleJOBaHUs MPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «/3ydyeHue pe3ylnbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTuueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3aK0HOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotMma W cpenbl npu  GopmupoBaHUM (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHAS.

MopaudukanuonHas HM3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoAUGUKAITMOHHON M3MEeHUYMBOCTH. HopMma peaknuu npuszHaka. BapuarnmoHHBII
psan u BapuanuoHHas kpuBas (B. Moranncen). ColicTBa Moau(pHUKAIIMOHHON
M3MCHUYHMBOCTH.

I'enoTunuueckass U3MEeHUMBOCTh. CBOMCTBA M'eHOTUINYECKONM U3MEHYHUBOCTH.
Bupl reHOTUTIHYECKOM N3MEHUUBOCTH: KOMOWMHATHUBHAS, MyTaIllMOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. Mel03 H IOJOBOW TIpPolleCC — OCHOBa
KOMOWHATHBHONU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TEHETHYECKOT0 pa3HO00Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHass W3MEHYMBOCTb. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIUMPOBAHHBIE MyTaluu. SaepHele U
nUTOIIa3MaTudeckue mytanuu. CoMaTHyecKue U TMOJoBble MyTanuu. [IpuyuHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHoW m3menuuBoctu (H.W. BaBuiioB). BHesnepHas M3MEHYMBOCTH U
HaCJIeICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmuuibl u  cxembl: «Buabl u3MeHYHMBOCTHY», «MoaudukanmoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHAsA W3MCHYHUBOCTHY, «Meiio3y,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHNs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: XUBbIe U TepOapHbIE 3K3EMIUISIPbl KOMHATHBIX PAaCTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

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

IIpakTuueckass padora «Myrtanmuun y Japo3oduibl  (Ha TOTOBBIX
MUKpOMpEenapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejgoBeKa. Meroapl  M3y4YeHHMs] TEHETMKH  4YEJIOBEKAa: T'€HEaIOrMYECKUu,
OJIN3HEIIOBBIN, [IUTOTCHETUYECKUH, MONYJISIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpeMeHHOE OnpeeIeHNE TEHOTHUIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIUIBIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a001eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HavueHUE MEIUIIMHCKONW TeHETUKH B MPEIOTBPAIIEHUH U JICYCHUU T'eHETHUYECKUX
3a00JeBaHUil yemoBeka. MeauKo-reHeTUUeCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIS
kieTku. [[oHATHE «TE€HETUYECKOro rpy3a». ITUUYECKHE ACIEKThl MCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

'enetnueckre (akTOpbl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH YEOBEKAa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yesioBekay, «I 'eHeTnyeckue 3a00JeBaHUS YEJIOBEKay.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKkaiusi W CeNeKus. 3apOoXIEHUE CEJIEKUUU U JOMECTUKAIUU.
Vuyenne H. U. BaBunoBa o LleHTpax MNpPOUCXOXKIECHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. Ponp ceneknuu B CO31aHUM COPTOB PACTEHUM WU IOPOJ
#&uBOTHbIX. CopT, mOpojaa, mMTaMM. 3aKOH TOMOJIOTMYECKUX PSJAOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBunoBa, ero 3HadeHue id
CEJIEKIIMOHHON padOTHhl.

Metoasl ceneKIMOHHOW padoThl. MCKycCTBEHHBIM OTOOp: MACCOBBIM U
WHAUBUIYaJIbHBIN. Tarbl KOMOMHAIIMOHHOMN CCJICKIIMU. HUcnwiTanne
Mpou3BoJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBI OIEHKHU
(deHoTHUIIa MOTOMCTBA U OTOOP MO FEHOTUIY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIIEKIMOHHOW  paboOThI.
PannannoHHBIN M XUMUYECKUA MYTareHe3 Kak UCTOYHHUK MYTalUi y KyJIbTYPHBIX



dbopm opranuzmoB. Hcnonap30oBaHME TEHOMHOIO PEIAaKTUPOBAHUS UM METOJ/OB
pexomOuHaHTHBIX JIHK 111 momyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne MIOJIUTLIIOUIOB. BuyTtpuBnnoBas rudopuan3aIvs.
brnuskopoacTBeHHOEe — cKpemuBaHMe, WM UMHOpuauHTr.  HepoacTBeHHOe
CKpellluBaHue, win ayropuauHr. ['erepo3uc m ero mpuuuHbl. lcmoib3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. IIpeogonenue Oecruonus
MEKBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMKU PAaCTCHUN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHuEe U M3YUYECHHE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEH 11 CO3JaHUs  HOBBIX COPTOB U  THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. M3yuenue, coxpanenue u ynpasieHue
2EHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJsAx YIYUueHUs Cyuecmsayiouux u co30aHus H08blX NOpoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. bensies.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSNIOB B HACIEICTBEHHONM M3MEHUYUBOCTU,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlaGoparopHasi padora «l3yueHune copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHXEHHS CEJICKIIMU PACTECHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBI YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKTHI, MCTHOJIB3YEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanuuunonHas
OMOTEXHOJIOTHA:  XJICOOMEUeHNe, TMONyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHMUECKUX
TexHoJiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTHM M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LEJIbIO MOJYYEHUS] OPraHU3MOB H MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK UM TKaHEW pacTeHUN U
#*uBOTHbIX. KpuoOanku. Comartuueckass TruOpuau3anus ¢W COMaTUYECKUU
sMOpuorene3. lcmonb3oBaHue TramaouaoB B CeNEKIMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OILUIOJOTBOpEHHUE. PeKOHCTpyKIus
SMIEKJIETOK U KIOHUPOBAHHUE >KMBOTHBIX. METOJ TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonocuu 0300po8eHUs, KYJIbMU8UpOBaHus U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass U TeHHasi WHXeHepusa. VICKyCCTBEHHBI CHUHTE3 T€Ha U
koHcTpyupoBanue pekomOuHaHTHbIX JITHK. Cozoanue mpanceennvix opeanusmos.
JlocTMKeHUsT MW TEPCIEKTHUBBI  XPOMOCOMHOM W TE€HHOM  WHXKEHEPUHU.
DKOJIOTUYECKHUE U ITUUECKHE MPOOJIEMbl TEHHOW WHXKEHEPUH.

Menunmackue 6uorexnonoruu. [locrrenomuas nudposas meaununa. [TLHP-
TUarHocTuka. MeTaboJOMHBIN aHanu3, TEHOLICHTPUUECKUU aHaIu3 MpoTeoMa
YeJoBeKa I OIEHKU COCTOSIHUS €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kinerok. TapretHas Ttepamus paka. 3D-Ououmkenepust s pa3pabOTKU
dbyHIaMEHTaTbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3JaHUS KOMILIEKCHBIX
TKaHEW coYeTaHHMEeM TEXHOJOTUH TpEXMepHOro OuompuHTHHra U ckaddonaunra
JUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl oT Bo3Oyauteneir OPBU, ycraHoBieHume MOJEKYISIPHBIX MEXaHU3MOB
dbyaknuonupoBanuss PHK-comepxkaiux BUPYCOB, BBI3BIBAIOIIUX 0CO00 OMAacCHBIE
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnunel u cxembl: «/Mcmonb3oBaHWE MUKPOOPTAaHU3MOB B MTPOMBITIINIEHHOM
IpOU3BOACTBEY, «KiieTouHas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas pa6ota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHomoruss — BaKHEHIIas MPOU3BOAUTENbHAS CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIIHOHHBIX MPeEICTABJIEHUH B
Oonosoruu

OpomonronHas teopusa Y. JlapBuHa. Ilpeanochuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoIOIMY BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHW3MOB, HACJEJCTBEHHAs W3MEHYUMBOCThH, Oopnba 3a
CYLIECTBOBAaHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cuntetnyeckor Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouosorus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn

IToptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonnein, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (o Jlamapky)», «MexaHnusm (HopMHUpPOBaHUS
OpUCIOCOOJIeHU y pacTeHuid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapipyta nmyrtemectsust U. Jlapsunay, «Haxonku Y. apBunay, «@opmbl 00pHOEI
3a cyuiectBoBaHue», «lloponbr romybeit», «MHorooOpasue KyJIbTypHBIX (HOpM
KarmycThl», «[lopoasl 1oManIHUX KUBOTHBIXY», «CxemMa 00pa30BaHMs HOBBIX BUOB
(mo Y. J[lapBuny)», «Cxema COOTHOLIEHUS JABWXKYIIUX CHJI DSBOJIOLHUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsuus Kak sneMeHTapHas eAuHuLa 3Boourd. COBpEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnonyisiuuid. M3meHenue
reHopoHJa TOMYJSIIUM KakK dJEMEHTapHOE OHBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOphl (ABUXKYIIKME CHUJIBI) JBOJIONUU. MyTalmoOHHBIN
nporecc. KomOuHatuBHass u3MeHYUMBOCTh. [JIpeiid reHOB — ciydailiHbIe
HEHANPABJIICHHBIE HM3MEHEHHsA YacTOT alieie B  momymsamusax. Oddekr
ocHoBatens. JOgpgexm Oymuliounozo eopaviuka. CHUdCeHUEe 2eHemU4ecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue sgppexma Opetigha eenos 6
bonvwux U manvlx  nonyuayusx.  Mwurpanuu.  V3omsmus  TOMYJISIIH:
reorpaduieckas (IpocTpaHCTBEHHAs), OroJorndeckas (pempoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuii Qakrtop dBomoruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pPa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TprcnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIHH.
Bo3HukHOBEeHHME ~ TPUCTIOCOONECHWH y  opranm3mMoB.  Apomopdo3sl U
uauoananrtanuu. [lpumepsl nmpucmnocoOaeHU y OpraHu3MoB: MOPQOIOTHIECKHE,
¢usnonornyeckne,  OHMOXMMHYECKHE,  MOBeAeHUeckne.  OTHOCHTEIBHOCTH
MIPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepuum u crpykrypa. BumooOpa3zoBaHue Kak pe3yJbTar
MHUKpO3BOJIOIMU. M3onsiuust — kiaoueBo Qakrtop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1I000pa30BaHUS aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIUIOUIU3aus,
rubpuanzanus). JJmuTeapsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BomonmoHHOW OMONOrMM B pa3pabOTKE Hay4YHbBIX METOOB
coxpaHeHusi 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS MMapa3suTOB U UX
x03sieB. Mexanu3mbl pOPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Malip.

Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTPYKTypa Bula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxkymiue
CWJIBl HBOJIIOLUUY, «DKOJIOTMYECKass M30JSLUs MONYJALMA ceBaHCKOM (openny,
«'eorpadmyeckas H30JMALMSA  JUCTBEHHUIBI CUOMPCKOM U JIMCTBEHHUIIBI
naypckoi», «[lomynsiroHHbIe BOJIHBI YUCIEHHOCTH XHUIIHUKOB U KePTBY», «Cxema
JEUCTBUSL E€CTECTBEHHOTO 0TOOopa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromias OKpacka KUBOTHBIX»,
«Dusnonoruueckue ananranuny», «llpucrnocoOieHHOCTH OpraHu3MoB H €€
OTHOCHUTENIBHOCTBY», «Kputepuu Buna», «Bunsl-nBoiiHnkn», «CTpyKTypa BUAa B
npuponae», «CrnocoOwsl BUa00Opa3oBanus», «l'eorpaduueckoe BHmI00Opa3oBaHHe
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUILY,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIi THOPUTY.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesia MTUIl U
3BEpell ¢ TNpuUMepaMH pPa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHIl U 3Bepei
pa3HBIX BHJIOB, TepbapuM pacTeHUN OJHM3KUX BHUAOB, OOpPa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHass pabora «BbIsiBIeHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucmocoOieHuss  OpraHu3MoB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlabopaTtopHas padora «CpaBHeHME BHAOB IO MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  HM3ydeHUs MakpolBoJironuH. [lameoHTonormyeckne  MeTOJbI
u3ydyeHus odBojouuu. llepexomgnsie ¢GopMbl U (QUIOTEHETUYECKUE  PSAIBI
OpraHU3MOB.

buoreorpaguueckue metroapl uzydeHus sBoirounu. CpaBHeHUE (GIIOpBI U
dayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emiu. Bupabi-
SHIEMHUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METOJbl H3yUECHHUS
ABOJMIONMU. ['€HEeTHYeCKME MEXaHW3Mbl SBOJIIOLUHWM OHTOIE€HE3a W TOSIBICHUSA
ABOJIIOIMOHHBIX  HOBIIECTB. [ OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OPTaHBI.
Pynumentapuble  opranbl M araBU3Mbl.  MOJEKYJISAPHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHue  METOJbl  M3Y4YCHHUS  DBOJIOIMHU.
I'omonoruunpie TeHbl. COBPEMEHHBIE METOJbl MOCTPOCHUSI (UIOTCHETUYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTallUM ¥ BOJIOIMS T€HOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvl yHKYuUl.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB
ABOJIIOLIH.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. ['ekkens.

Tabnuuel u cxembl: «DunoreHeTHYECKU pAsl JOMWATNY, «APXECONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTUHEHTOBY,
«Penmukth»y, «HavanpHble CcTaguu 5SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l 1aBHBIE
HaPaBJICHUS dBOJIOLHUNY, «OO0IIHE 3aKOHOMEPHOCTU IBOJIIOIIUNY.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe sKU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HKM Ha 3emie. AOUOTeHe3 W
naHcrepMmusi. JloHaydHble MPEACTABICHUS O 3aPOXKACHUU KU3HU (KPEALlMOHU3M).
['unoresa MOCTOAHHOIO CaMO3apOKACHUS KU3HU U €€ OITPOBEPKEHUE ornbITaMu D.
Penu, JI. Cnannanuanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu 1 aCTpOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIUU. [InanerapHnas
(reonoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJTIONHSI. AOWOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBU4HOro Oynbona JIx. XonaeitHa, reHeTUYecKasi TMInoTe3a
I'. Ménnepa. Pubosumsr (T. Yex) m rumote3za «vmpa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnmn u meroasl €€ wusydyeHus. lckomaemble oOpraHmyeckue
octaTku. ['eoxpoHosmoruss u e wmeroabl. OTHOCUTENbHAS U a0OCONIOTHAS
reoXpoHOJorus. ['€0XpOoHOIIOrnyecKas mKajia: 30Hbl, 3Pbl, IEPUOBI, FTOXHU.



Hauvanenbie stambl opraHudeckor 3BoJroLUU. [losBiieHWE U 3BOIOLUA
NEPBBIX KIETOK. DBotoUus MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKN KaK aHAJIOr MEpPBbIX HA 3eMJIe COOOIECTB.
CrpomaronuTsl. [IpokapuOTHI U yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOUHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHi. OCHOBHBIE apOMOP(O3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHU.

OcHOBHBIE 3Tambl 3BOJIOLUUA KUBOTHOrO Mupa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKHU3Hb B BOJIe. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMX U
ntull. [lpuniun xmodyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butre xu3HM Ha 3emie MO 3paM U IEepUuojaM: apxei, MpOTEepO30H,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KiIuMaTta H
reoJIOrM4eckux mpoieccoB. llosiBneHne M pacuBeT XapaKTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbIM cOcTaB aTMOCHEPHI.

MaccoBble BBIMUPAaHHUSI — SKOJOTMYECKHUE KPHU3UCHl Tpouuioro. [IpuuuHel u
CJIEJCTBUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBI 3KOJIOTMYECKHN KPHU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3mMoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Hoptpetsi: @. Penu, JI. Cnanmnanuanu, JI. Ilactep, . . Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMoO3apoKIeHHs *ku3Hu», «Cxema ombiTa C. Mumiepa, I'. HOpwuy,
«JTambl  HEOPraHWYECKOW  HBOJIONUWY»,  «['€oXpoHONIOrHYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoOLMNY, «CxeMa o0pa30BaHUS HYKAPUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3sl  pacrenuit»y, «PuHHOPUTHY, «OTHOKIETOYHBIE BOJOPOCINY,
«MHOroKIeTOouHbIe BOJOpOCINY, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHuss», «Oprasbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmney, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEpBUY, «YneHucroHnoruey, «PBI1OBIY, «3€MHOBOHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou 3pe», «Pa3zBuTHe JXKU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butue Xu3HU B
[AJIE030MCKOU 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pey, «Pa3Butue XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJJIEKIUU
WIJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl WU 3BEpEN,
KOJUICKIIMM OKAMEHEIJIOCTEH, TMOJE3HbIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasa gaGopatopHasi  padora «MoaenupoBaHue  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS pPaCTECHUIM
Pa3HBIX OTHEIIOBY.

IIpakTuueckas padora «l3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABIECHUA O MPOUCXOXKICHHHM YeNOBEKa. PenurmnosHbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YeNoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMU:  CPaBHUTENIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YEIOBEKA OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HMM INPHU3HAKOB. Pa3BUTHE IOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuiibl ((pakTopbl) aHTPOIIOTeHE3a: OMOJIOTHYECKUE, COIMATbHBIE.
CooTHoIieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(IpOKOHCYJIIBI) U paHHUE MOHTUABI — OOIIME MPEIKHA YETOBEKOOOPa3HbIX 00€3bsH U
moed. ABCTPAJIONIUTEKH — JBYHOTHE MPEAKHU JIIOAEH. UEeT0BEK yMeENblil, IIEpBbIE
W3TOTOBJIEHUA OPYIHU Tpyaa. UenoBeK MpSIMOXOISIIUN U MEPBBIM BBIXOJ JIFOACH
3a  mnpenensl  Adpuku. UYemoBexk redgensOeprckuii  — oOmuUNA  mpesox
HEAHJEPTAIBCKOTO YEJIOBEKA U YEIOBEKa Pa3yMHOro. YenoBek HEaHIEepTATbCKUM
KaK BHJ JIIOJICH XOJIOJIHOTO KjiuMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamu Adpuku.
[TameoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esioBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTauuoHHbIM mpouecc U noaumMopdusM. IlonynsnrOHHBIE BOJHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHckas). BpeMss M myTu pacceneHusi 4elloBeKa IO IUIAHETeE.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh  pacu3Ma.
[IprcniocoONEHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U Apelida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexaucuMIuIMHapHbple  MeToJbl B (usnueckoil  (OMOJIOTrHYECKOM )
AHTPOIIOJIOTHHU.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJSALM. buoconumanbHble MCCIEN0BaHUS MPUPOIbI YETOBEKA.
HccnenoBanue KOBOITIOUKUH OMOJIOTMUECKOTO U COIMATBHOTO B UEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBeKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTBI U aTaBU3MbD», «JIBUKYIINE CUIIBI AaHTPOIIOTEHE3A», « DBOJIFOLIUOHHOE
IpEBO  4YeloBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
NpAMOXOASAINNY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPEeIMETOB MaTepUalibHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeoBeKa,
doTorpadum HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBEeKa M uepena IMIHUMIIaH3€, MOJENIb KUCTH YEJIOBEKa W KUCTH
IMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass paGora «l3yueHue 0cCOOCHHOCTEH CTpOCHHS CKeJeTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eT0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxaeHue U pa3BuTHe sKojgoruu B Tpyaax A. ['ym6oneara, K. @. Pynse,
H. A. CesepnoBa, 3. I'ekkensa, A. Tencnu, B. H. Cykauépa. Paznensl u 3agauun
3KoJIOruU. CBSI3b 3KOJIOTUH C IPYTUMU HAYKaMH.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpoOAHbIE W JlabopaTopHble. MoJenupoBaHue B HKOJOTMU. MOHUTOPHUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHUW IS YEJOBEKAa. JKOJIOITMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBs3€W 4esoBeuecTBa ¢ npuponoi. dopmupoBaHue
AKOJIOTHYECKOHN KYIBTYpPBhI U KOJIOTMYECKON IPAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Paznensl skonorumy», «Metonbl skogorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpenb».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckne (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
HKOJIOTMYECKUX (haKTOPOB: aOMOTHYECKHE, OMoTHYECKHe, aHTponorenusie. O0me
3aKOHOMEPHOCTH JEUCTBHUS dKosiorndeckux ¢axropos. [IpaBmio muaumyma (K.
Mmpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckune ¢akropsl. CBeT Kak skosoruueckuit dakrop. [elicTue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHl M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHajdbHas poJib CBETA.
doTonepuoanu3M.

Temmepatypa Kak »dKoJioTHUecKHi ¢akTop. JlelcTBue Temmeparypsl Ha
opraHu3Mmbl. [loMKknIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxuocts kak skomorumdeckuit daktop. Ilpucmocobnenuss pacteHumii K
noj/iep ka0 BogHOTO Oanmanca. Kmaccudukamnus pacTeHHil MO OTHOIICHUIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
rIyOMHHAasT  TOATOYBEHHAs, BHYTpHOpPraHW3MeHHas.  DU3NKO-XUMUYECKUE
OCOOCHHOCTU cpea o0uTaHus opraHu3MoB. lIpucnocoOneHusi OpraHu3MoB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpHcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH JKU3HU.

Kusznennoie Qopmbl opranuszmoB. llonsitue o Ku3HeHHOU (opme.
XKusznennsie (HOpMbI paCTEeHUI: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OAHOJICTHHE TpaBbl. JKu3HEHHbIE (HOPMBI KUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 U ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3aUMOJIeHCTBUSL  (Tomuueckue, (Gopuyeckue, Qadpuueckue). 3HAUYCHHE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl w cxembl: «Okojorudyeckue (axkropel», «CBETOBOW CHEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC >KUBOTHBIC», «DU3MOJOTHYECKUE aJanTaliuu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOB», «bBHUOJIOTUYECKHUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudecTBo», «llapazutuzm», «Konkypenmus», «CuMOuo3y,
«KommeHncanuzmy.

O6opynoBanue: repbapuyd pacTEHUH W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEeHUs, TepOapri U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTCHUM, dydelsia MTHUIl M 3BEpeH, repoapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUIEKIUU >KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpeaax,
repOapu ¥ KOJJICKIIMM pPACTeHUH M KUBOTHBIX, OOJIAJAIONIUX YepPTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSM YCJIOBHH JKM3HHU, TepOapuu H
KOJUICKITUU DPACTEHWI M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBUSX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOJICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBISBICHHE TPUCIIOCOOICHHN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cucrema. Poib HEOJTHOPOJIHOCTH Cpefibl, PU3NUECKUX OaphEPOB U
0COOCHHOCTEW OMOoJIOruu BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIM MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TIOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJOTHYeCcKass CTPpYKTypa nomyianuu. OUeHKa YUCIECHHOCTH MOMYJIAIUU.
JluHamuKa monmyisanMu M e€ peryisauusa. buotuyeckuii nmoTeHIuMan MOMYJISLMU.
MoaenupoBaHue TMHAMUKY NoNyJisiiuud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH MOMYJALUN: PoJib (PaKTOpOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKHE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsitTue 06 »Kojmornueckoil Humie Bujpa. MectooOutanue. MHoromepHas
Mojzenb 3Kojormueckor Humu Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bua kak cucrema nomynsuuid. Apeanbl BUAOB. Buabl U UX JKU3HEHHBIC
CTpaTeruu. JKOJOTNYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpalldid >KUBOTHBIX. buojormyeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToprper: Jx. Y. XaTunHCOH.

Tabmumbel W CXeMbl: «ODKOJOTHYECKHE XapPaKTEPUCTUKU  TOIMYJISIIUNY,
«IIpocTpancTBeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHbele  nmpaMuabl
nonyisiuuny, «CKOPOCTh  3acelieHUsl TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMu», «Mogenb s3kosorndeckort HumM k. M. XatuuHconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrocoOneHuss CceMsIH  pacTeHUH K
PAaCCETICHUION.

Tema 9. Jkos0rusi CO001IECTB. IKOJIOTHYECKHE CUCTEMBbI.

CoobOmiecTBa opranu3moB. buoreHos u ero crpykrypa. CBs3M MeEXny
OpraHM3MaMHy B OHOLIEHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHOHATbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue I1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucTeM. [10uBbI U Wbl B 3KocucTemMax. KpyroBopoTr BEmecTB 1 MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTeMbl. buomacca u  mpoayknusi.
DKOJOTUYECKUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaBniennble 3aKOHOMEpHBIE CMEHBI c000IIecTB — cykueccuu. llepBuunbie U
BTOPUYHBIE CYKIIECCUM W WX NPUYUHBL. AHTPOIOTCHHBIE BO3JICHUCTBUS Ha
cykueccun. Kimmmakcaoe cooOiectBo. buopaszHooOpasue u nojHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[Ipuponubie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEXK1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCHUCTEMaMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bnaopa u ¢ayna. CunanTponuzauus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
sKkocuctemax. Ponv kackadHoeo 3ghgexma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 pyuKyuoHuposanuu s3xocucmem. IIepeHOC JHEPTHH U BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JICHCTBUH.

Mexanusmul 8030elicmeusi  3A2pA3HEeHUll  PA3HbIX Munos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA ~ AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuWoIlleHO3a»,  «IKocucTeMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JIKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nutanus (macTOUIHASA, JETPUTHAS)», «IDKOJIOTHUECKAsT MUPAMUJIa YHCEI,
«OKonoruyeckas nupamuyia OMOMacChl», «IKOJOTHUYECKAsi MUpamMuia SHEPTUN»,
«O06pa3oBanue 6onoTay, «IlepBuunas cykueccus», «BoccTaHoBieHuUE Jeca mocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypOboskocuctem».

Oo6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHas pabGora «M3yueHue pa3HOOOpa3usi MEIKUX MOUYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcHsi «DKCKYpCHsl B TUIIMYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, HA CYXOJIOJIbHBIN MJIM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCHUCTeMy (Ha MoJie WId B TEIJIUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja kU3Hb. PazBuTue npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Ob6nactu 6uocdepst u e€ coctan. JKupoe
BELECTBO OHOC(hephl U €ro PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOCchepbl Kak
ri100abHOM 3KocHucTeMbl. J{nHaMHuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTreOXMMHYECKUE LUKIBI (YIriiepona, a3ora). PUTMUYHOCTE sSIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYH/Ipa, XBOWHBIC JIeca, CMEIIaHHbIE U IUPOKOJIUCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE Jieca, BHICOKOTOphs. Kiumar, pacTUTENbHBIA U )KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa U QYHKIIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUAJIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopot yriepona B mpuponae», «KpyroBopor kucimopoga B HpHUpPOAE»,
«KpyroBopoT Boabl B mpupozae», «OcHoBHbIe Ouombl cymmy, «Kinumarnueckue
nosica 3emum», «Tynapa», «Taiira», «CMmemannasii jecy, «IIMpoOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repObapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH >KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX TMpUYUHBL. Bo3zaeiicTBue denmoBeka Ha
ouocepy. 3arpszHenune Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kaumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U )KUBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO W JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHUHUIIBI OXPaHbl MPUPOJBIL.
Kpacubsie kHuru. Oco0o oxpansembie mnpupognsie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl YEJIOBEYECTBA U MPUPOJBI.
PanyionanbHOE ~ TPUPOJOMOJIB30BAHME U COXpAaHEHUE  OMOJIOTHYECKOro
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMNACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezarowjeli u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanouvie ungopmayuonusvie cucmemsi, odecneuusanowue o0o0Cmyn K
ungopmayuu no cocmoanulo OmMOenbHuIX U008 u sKkocucmem. (OcHoOBbI



IKopeabunumayuy dKkocucmem u cnocobo8 6O60pbbbl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepb», «3arps3HeHue nouBbl», «llapHukoBbId 3PdekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENN yIpaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHur" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

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

B cTpykType TMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOrpaMMBbI IO OUOJIOTUH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOMPENENICHUIO, Haiuuyue Momusayuu K OOyUYeHHIO  OHOJIOTHH,
yejleHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HaIuyue  NPABOCO3HAHUS  DKOJIOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETH U CTPOUTH )KU3HESHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE Y4YeOHOM W BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMHU, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIiecCaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3ULMH JIMYHOCTH, NATPUOTH3MA W
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 pe3ydbTaThl OCBOCHHUS YyueOHoro mpenvera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA ACSATEILHOCTU B MPOILIECCE peaau3allid OCHOBHBIX HaIpaBlICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIETroCsl 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, PEIICHUU YYEOHBIX M IMO3HABATEIbHBIX 3aJ1a4, BHIMIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJEH C Pa3HBIMU YOCXKICHUSAMH, KYyJbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBIX, TI03HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXXUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOU S3BIK 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 CTAHOBIICHHE W
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

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOTO HApOAa;

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

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

OCO3HaHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOMYUBOTO OyAyIIero;

OTBETCTBEHHOE OTHOILLIEHHWE K CBOMM POJMTEIISIM, CO3IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAs ACTETUKY ObITA, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



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

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

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATHA H  OTAbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIHUIX, YTPOXKAIOIINX 37]0POBbIO U KU3HU JIIOJICH;

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

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOW W COIUAbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBIIIOJIHSITh TAKYIO IE€STEIbHOCTB;

UHTEpEC K paznuyHbiM cepaMm MpodecCHOHANBHON NESITebHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

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 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYyIbTYphl: TPHOOPETCHHE OIbITa
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHUSL M YMEHUSA NpPU pEUIeHUH NpoOJeM, CBS3aHHBIX C palUOHATbHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  TpaBUJI  MOBEAEHUA B  MOPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochephl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHUE IPOTHO3HPOBATH HEOIArONPHUATHBIE 3KOJIOTHYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYUe Pa3BUTOrO SKOJOTMUYECKOTO MBIIIICHUS, IKOJIOTHYECKOU KYIbTYPHI,
OTbITa NeATeTbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCS MMH B IIO3HABATEIIbHOW, KOMMYHUKAaTUBHOM U COLMAJIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON NEATEIbHOCTH YKOJOTHUUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOU MPAKTHUKH, OCHOBAHHOTO Ha JHAJore
KYJbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHMTATEIBCKOW KYJIBTYphl KaK CpEICTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TTO3HAHUSI MUPA;

NOHUMaHue crenupukd OUOJOTHM KaK HayKd, OCO3HaHMs €€ pOoJid B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHUW MPHUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH MpooieM
COXpaHEHHMs TPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTU OHWOJIOTHHU ISl COBPEMEHHOU IMBUIU3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHYECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMUpyeMoiu
MIPY U3y4YCHUU OMOJIOTHH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJIb30BaTh IMOJy4YaeMble 3HAHHWS JUIsl aHaiu3a W
OOBSICHEHUS SIBIICHUU OKPYXKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONh30BaTh OWONOTHYECKUE 3HAHUS IS
peleHus npooyieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHUE LEHHOCTH HAaY4YHOH JMESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO NESITEIbHOCTh UHANBUAYAIBLHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHMIO HOBBIX 3HAaHUW MO OHOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU NMOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMBbIe Ji1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAyYHbIC MOHITHUS, OTPaKalolre
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U cHenuuky MeToA0B TIO3HaHWUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrus, SIBJIICHUE, MPOIIeCC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCe/OBaHWe,  HAOJIOJIeHHe, U3MEpeHue, OKCICPUMEHT U JIpyTHe);
yHUBEpCaJlbHbIE YyueOHble JIEUCTBUA (TI03HABATE/IbHBIE, KOMMYHHUKATHBHEIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyyaroumxcs UCIIOJIb30BaTh OCBOCHHbIE MEXAUCIUIUIMHAPHBIE,

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

B pesynbrare wu3ydeHus OuojIorMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuyatomierocs OynyT chOpMHpPOBaHbI —TMO3HABaTEIbHBIC
YHUBEpPCAJIbHbIE yUeOHbIE NeUCTBUS, KOMMYHUKATUBHbIE YHUBEPCAIbHbIEC yUeOHbIE
JEUCTBUS, PETYISITHUBHbIE YHHUBEpCaJbHbIE Yy4yeOHbIE JEWUCTBHS, COBMECTHAs
NEeATEIbHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS IMPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH Y4eOHbIMU M03HABATEJIbHBIMHI
AEeCTBUAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

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

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cUHTE3a, CpaBHEHMSI, KiIacCUpUKaIK, 0000IIEHNs ), paCKPBIBATh CMBICT
OMOJOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTePHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpEeNeNATh LEeNu MAESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JTOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IECSITELHOCTH C IOCTABICHHBIMU 1EJISIMU;

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

CTPOUTH JIOTMUECKUE pACCYXJEHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PaCCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOJBI U 3aKJIIOUCHUS;

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



TaKK€  MPOTUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palatbiBaTh IJIaH pELICHUs MPOOJIeMbl C YYETOM aHaIM3a MUMEIOIIUXCS
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 KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOMN JEATEIbHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHISCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HHTEpIpeTalny, MpeoOpa3oBaHUIO W MPUMEHEHUIO B Y4EeOHBIX
CUTYaIUsAX, B TOM YHCJIC TIPU CO3JaHUN YICOHBIX U COIMATIbHBIX MPOEKTOB,;

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

CTaBuUTh # (GOpMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh IPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

yYMETh TIEPEHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M TMPAKTHYECKYIO 00JacTh
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) padora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3NIMYHBIX UCTOUYHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHaIM3UpPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OIICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

dbopMynHUpoBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
Oouonornyeckoit mHpopManuu (CXeMbl, rpad)uKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJI30BaTh HAYyYHBIM $3BIK B KAa4yeCTBE CpelcTBAa mpu pabore ¢
Oumosiorndeckor umHGOpPMANME: TPUMEHATh XUMHUYECKHEe, (HU3UYECKUE W
MaTeMaTHYeCKUe 3HAKHM M CUMBOJIbI, (OopMyJibl, abOpeBUaTypy, HOMEHKIATYpYy,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJQJICTh ~ HABBIKAMH  pACIO3HABaHWUS W 3alMTBl  HWH(pOpMaIuy,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHHU TIO CYIIECTBY OOCYXIaeMOoW Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIUi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU (popme hopMyTupoBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh U WCIIOJIH30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIWBUIYAIBHOU
paboTHI MpHU pelIeHn OMOTOTMYECKOM MPoOieMbl, 000CHOBBIBATh HEOOXOAUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



NPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA 110 €€ JOCTMIKEHUIO: COCTABIATH IUIAH JECHUCTBUM,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEU C TO3UIMU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

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

OBJiaieHNe YHUBEPCAJIbHBIMHU PeryJsTUBHBIMHU 1€HiCTBUSIMH:

1) camoopranu3anusi:

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

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JCUCTBUSIX M MOCTYIKAxX MO OTHOIIEHUIO K KUBOW IpPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYILECTBIISITh NO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSATEJIbHO  COCTaBJIATh IUIAH pEIICHHs TpoOJieMbl € y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHTb KOPPEKTHUBBI B JECATECIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX MPOLUECCOB, WX pE3yJbTaTOB U
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 Ce0S M APYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M apryMEHThl APYIMX INpPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yriIyOJIEHHOM YpPOBHE OpPUECHTHPOBAHBI Ha OO0ECleueHUE
npodpunbHOro  o0yueHus  oOydaommxcs  Ouonmorud. OHHM  BKIIIOYAIOT:
crienuduyeckue st OMOJOTHHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH TIO
OCBOCHUIO, MHTEPIIPETALIMK U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI JACATEIBHOCTU 10
MOJIYYECHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
roJlamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJOTHH B CHCTEME
€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;

BIAJICHUE CHCTEMON  OHOJIOTMYECKMX 3HAaHHMM, KOTOpas  BKIJIFOYACT:
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
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMerT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. . Bagsunoga), MIPUHLIHATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O [O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAHUAX IKUBBIX OOBEKTOB (OMHCaHUE, U3MEpPEHUe,
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 pACTCHUW, KUBOTHBIX, YEJIOBEKA, IPOIECCOB IKU3HEICIATCILHOCTH,
MPOTEKAIONTNX B OPTaHM3Max PAcTCHHH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro 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 YCTaHAaBIMBATh B3aMMOCBSI3M MEXIy OPTaHOWIAMHU KICTKA M HUX
(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, ATarlaMH KJICTOYHOTO IIMKJIA ¥ KU3HCHHBIX IUKJIOB 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 COOTBETCTBYIOUIME apryMEHThI, OHUOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYECKUE 3a/1a4H, BBISBISATh IPUIMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTHYECKUMH MPOILIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHHH TOJYYE€HHBIX PE3YIbTaTOB;

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

YMEHHE BBIJBUTATh THUIOTE3bl, TPOBEPATh MX IKCICPUMEHTAIHHBIMU
cpenctBamu, GOPMYNIHpYS 1Edb HCCIEIOBAaHUS, AaHATU3UPOBATH MOITYyYCHHBIC
PE3yNbTATHI U JICNIaTh BHIBOJBL;

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

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 Oyayuieil mpodeccuoHanbHON
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAINIPaBJICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
MPOJOJDKEHHE OMOJOTMYecCKOro oOpa3oBaHMsS B OpraHU3AlMSAX CPEIHEro
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

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

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEYEeCTBA, a TaKXKe B PEIIEHHMH BONPOCOB PpalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJIE POCCUMCKUX M 3apYyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTHY;

yMEHUE BJIAJETh CUCTEMOW OWOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET
OTpeNeNIeHns] M TOHMUMaHUE CYITHOCTH OCHOBOTIOJIATAIOIINX OHOJOTUYECKUX
TEPMUHOB M TOHATUN (BUJ, JKocHcTeMma, Ouocdepa), OHOIOTHMUECKUE TEOpUU
(aBomrounonHas teopust Y. JlapBruHa, CHHTETHYECKasi TEOPUS DBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Boitoniuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3apoabiiieBoro cxoxacrea K. M. boapa), npasuna (munumyma HO. Jlubuxa,
9KOJIOTHYECKON TMHUpaMUJbl SHEpPruu), rumore3bl (runoreza «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX MCCIIECOBAHUSIX JKUBBIX 00BEKTOB U 9KOCUCTEM
(omucanue, m3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIIOCOO0aMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCNIATH CYIIECTBCHHBbIC TMPU3HAKUA: BHUIOB, OHOrEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O oTtOopa, aJIONAaTPUYECKOTO u CUMITATPUUYECKOT O
BUI000PA30BaHUs, BIMSHUS JBIDKYIIUX CHJI OBOJIFOIMU HA TEHO(DOH MOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeIOBaHUS HATIPABICHHM
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXIY MPOLECCaMH HBOIIOLHH,
JNBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K Cpele OOMTaHHs, aOMOTHYECKMX U OHOTHUYECKHUX



KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3¢  OpraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONIME aPTyMEHTHI, OHOJOTHUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB U CpeIbl OOUTaHUS, CTNHCTBA
YEJIOBEYECKUX pac, HEOOXOAUMOCTH COXpPAaHEHHUS MHOrooOpa3us BHIOB H
AKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MMPUPOILI U YEIOBEUECTBA;

YMEHHE pelIaTh OMOJIOTHYEeCKUE 3a/1auH, BBISBIISATH MPUIMHHO-CIICICTBEHHBIE
CBSI3M MEXTY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMH | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIE W TPAKTHYECKHUE PadOTHI, COOJFOIATH
npaBuia mpu padbote ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJBUTATh THIIOTE3bI, NPOBEPATh HMX IKCIICPUMEHTATBHBIMH
cpenctBamu, GOPMYIHPYS LEdb HCCICAOBAHUS, aHAJIU3UPOBATh IOJYYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOJIOTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  MPENACTaBIATh  MOJYyYEHHbIE  pe3yibTaThl Ha  YYCHHYECKHUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEeJOBEYECKUX pac, O MPHUUYMHAX, MOCIEACTBUSIX U CIMOCO0AX MPETOTBPAIICHUS
r100aabHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
IPOMBIIIEHHOCTH, YIAyOnsTh TMO3HABaTEIbHBIM WHTEPEC, HAMPABICHHBIM Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KonunyecTBo 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 U3YYCHHE
3 Buonorus kinetku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nngopmanus u 9 05
peanuzanus e€ B KJIEeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — Hayka O HACIEACTBEHHOCTH H 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKass OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13

IHOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC

*TemaTu4eckoe IIaHUPOBaHUe YueOHoOro npeamera «buonorua»10 kiaace

ba3osrlii ypoBenb(14ac)

YrayouaeHnsblii yposeHnb(1+24aca)

Kon-Bo Koxn-
9acoB BO
JacoB

3 Temal-2.buosorusikakuayka.  KuBblecucTeMbl 9

1 buonorus kak Hayka 1
OyHIamMeHTalbHbIE,  MPHUKIAJHBIC W TIOUCKOBBIE  HAyYHBIC 1
WCCIICIOBaHMSI B OMOJIOTHH.
[Ipodeccun, cBs3aHHbIe ¢ Ouosioruell. 3HaueHHWE OWOJIOTHU B 1
[IpakTU4eckoi IesTeIFHOCTH YEIOBEKA: MEIUIIMHE, CEIIbCKOM XO3SHCTBE,
POMBIIIJICHHOCTH, OXPaHEe MTPHPO/IBL.

1 MeTopl MO3HAHMS )KUBOU MTPUPOIBI 1
MeTopl MOJIEKYJIIPHON ¥ OMOJIOTHYECKON HAYKH. 1
[lonsitTue o 3aBuUCMMOW W He3aBUCHMOW mepeMeHHou. [lmanupoBanwme | 1
skcniepuMenTa. [locraHoBKa u mpoBepka runote3. Hynesas runoresa. [lonsitue
BBIOOpPKH U €€ JT0cTOBEepHOCTh. PazOpoc B Ouonoruueckux AaHHbIX. OlieHKa
JIOCTOBEPHOCTH TOJYYCHHBIX PE3yabTaTOB. [IpHUMHBI UCKaXCHUS PE3YJIbTaTOB
sKcriepuMenTa. [IoHsITHE CTaTHCTHUECKOTO TecTa.

1 JKuBble cUCTEMBI U UX OpraHU3aIus 1




CBolicTBa KUBBIX CUCTEM: €JUHCTBO XUMHUUYECKOTO COCTaBa, IUCKPETHOCTh

U LCJIOCTHOCTD, CJIOKHOCTb U
YIOPSAI0YEHHOCTh CTPYKTYpBHI, OTKpPBITOCTB,
CaMOOpraHu3anus,  CaMOBOCIPOM3BEACHHUE,  Pa3IpPaKUMOCTB,
M3MEHYMBOCTh, POCT U Pa3BUTHE.

Hayku, wu3ydaromme JKHMBBIE CHCTEMBbI Ha Pa3sHbIX YpPOBHSAX 1
OpraHu3aInx.
Tema 3.XuMnuyeckuii cCOCTaB M CTPOEHUH KJIETKH 24
XUMHYECKHH cOCTaB KIETKU. Boma n 1
MHUHEPATBHBIC COJTU
MuHepanbHbIC BeIeCTBA KICTKH, HX OWOJIOTHYECKas POJIb. 1
Posb KaTHOHOB M aHHOHOB B KIIETKE. 1
benku. CoctaB u cTpoeHHe OEIKOB 1
Knaccudukanus 6emxos. [Ipuons!. 1
JlaGopaTtopnast pabota «O0HapykeHUE OCIIKOB C TTOMOIIBIO KAYECTBEHHBIX 1
peaKIUii».
depMeHTHI—ONOJOTUUECKHE 1
KaTalu3aTopbl
benku-akTuBaTOpHI U OCITKU-UHTUOUTOPBHL.. 1
3aBHCHUMOCTH CKOPOCTH (PEPMEHTATUBHBIX PEAKIUI OT Pa3IUUHBIX (PaKTOPOB 1
VYraeBoasl. Jlummnasr 1
OO0mmii mnaH crpoeHuss U (PU3MKO-XMMHUYECKHE CBOMCTBA YIIIEBOJIOB 1
buonornyeckne  ¢ynxkmum  gunuaoB.  OOmme  cBOMCTBa 1
OMOJIOTUYECKMX  MEeMOpaH —  TEKy4ecTb, CHOCOOHOCTH K
CaMO3aMBbIKaHHIO, MTOJTYIIPOHULIAEMOCTb.
Hyxneunossie kucinotel. AT® 1
Hpyrue  nykneosua tpudocdarel  (HTD). CexBeHupoBaHue 1
JIHK. MeToapl TeHOMUKH, TPAHCKPUTITOMUKH, IPOTEOMHUKH.
Jlaboparopnas pabota «lccrnenoBaHue HyKI€MHOBBIX KHCIIOT, BBIACTEHHBIX 1
U3 KJIETOK Pa3IMYHBIX OPTaHU3MOBY.
Hctopus u MeTopl N3ydeHus 1




Kietku. Knerounas reopust

Uctopus otkpeiTus kietku. Padotsr P. I'yka, A. JIeBenryka. Kinerounas teopust
(T. IOBann, M. Hlneiinen, P. BupxoB).MeToapl MOJEKYISIPHON M KJIETOUHOU
OMOJIOTUU: MHKPOCKOMUS, XpoMartorpadwusi, 3mekTpodope3, METo] MEYEeHBIX
aToMoB, audepeHraIbHoe HeHTPUPYTUPOBAHUE, KYIbTUBHPOBAHNE KIIETOK.
Nzyuenne pukcupoBaHHBIX KIETOK. DICKTPOHHAS

mukpockornus.  KoH¢oxanpHas ~ MHKpOCKOIUS.
BuranbHoe(prXKU3HEHHOE) U3yUEHHE KIIETOK.

[Ipaktnueckass  paGora  «M3yueHHe METOJOB  KJIETOYHOM
ouonorumn(xpomartorpadus,daexrpodopes,updepeHranbHOeeHTPUPYTrHpoBa
uue, [TIIP)».

Knerka xak nenocrtHast >KuBast
CHCTEMA

Knerounas crenka 6aktepuii u apxeil. OcoOEHHOCTH CTPOEHHUS TeTepoTpOPHOI
U aBTOTPO(HON MPOKAPHOTUYECKHX KIETOK. MECTo W pojb TMPOKapHOT B
OMOILIEHO3aX.

Tpancnopr  BemiecTB  4epe3 IUIa3MaTHYECKyl0o  MeMOpaHy:
naccuBHbll  (muddy3uss, ooOmeruénuas auddysus,
0CMOC),aKTUBHBIA(TIEPBUYHBINHA BTOPUIHBIA aKTUBHBIN

TPAHCIIOPT).

[TonynponuiiaeMmocTs  MeMOpaHbl. PaboTra  HaTpuii-KaJueBOro  Hacoca.
OHJIONUTO3: THUHOIUTO3, ¢arouuro3. Ok3ouuTo3. KilerouHas cTeHka.
[IpakTrueckas padota «M3yueHne CBOMCTB KICTOYHON MEMOpPAHBD».

CTpOGHI/Ie SYKapHOTquCKOﬁ KJIICTKHU




ITuTozoss. [luTockeneT. /[BukeHune uTomia3mMbl. BzanmMocBs3b
OJTHOMEMOpaHHBIX OPraHOHUIOB KJIETKU. CTpOEHUE IPaHyIISIPHOTO PETUKYIIyMa.
Mexanusm HanpasiaeHus 6enkoB JI1C.Cunres pactBopuMbIX 6eskoB.CHHTE3
KJIETOYHBIX MeMOpaH. ['maaxuil (arpaHyssipHbIii) SHJOIIIA3MAaTUYECKUI
PETUKYITYM.
CekperopHasdynakusannaparal oibmku. Knetounsiiicok. Typrop.JlabopaTtopu
asipaboTa«licciienoBaHNEIIa3MOIN3aUACTIIIA3MOIIN3a B PACTUTEIbHBIX
KJIETKaX)».

lu

IIpoucxoxaenne MUTOXOHIPUI 51 ILUIACTHI. Cumbuorenes (K.
C.MepexkoBckuii, JI. Maprynuc). IlepBuyHble, BTOPUYHBIE W CIOKHBIE
IIACTHALL (DOTOCHUHTEZUPYIOIINX JYKApHOT. MuKpoduiaMeHThl. AKTUHOBLIE
MUKpodMIaMeHThl.  MbIIIeYHble  KIETKH.  AKTHMHOBBIE  KOMITOHEHTHI
HEMBIIIEYHLIX KJIETOK. MukpoTpyoouku. Kierounsrii nenrp. CTpoeHue u
JIBIKEHHUE JKTYTHKOB U pecHUYEK. MUKPOTPYOOUKHU [IUTOMIA3MBbI.

IlenTpuons. beaku, accolMupoBanHHble ¢ MUKPO(DHUIAMEHTAMH U
MUKDPOTPYOOUKaMu. MOTOPHEIE OSIKH

6u

Tema 4. ) KuznenesaTeJbLHOCTh KJIETKH

18 u

1a

OO0MeH BemiecTs. [InacTnyeckuin
o0OMeH.

1u

JlJabopaTtopHaspaboTa «/3ydeHne KaTaTUTHUECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTajaasbl)y.

1u

Jlaboparopnas padota «/3ydenue pepMEeHTATUBHOTO pacIICINIECHUS TIEPOKCUIA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKAX)

lu

1y

doTocuHTE3. XEMOCHHTE3

1u

AHOKCUT'eHHBII M OKCUreHHbIH (oTocuHTe3 y Oakrepuil. CBeTocoOuparomue
HMUTMEHTHI ¥ MUTMEHTHI PEaKI[MOHHOTO IIeHTpA.

1u




Pous xsmoporuiactoB B npornecce gorocunTe3a. CBeToBas u

lu

temHoBass  (a3pl.  DoToaBIXaHUE, Cs., C4nuCAM-TuNBI BoTocuaTesa.
Jlabopatopnast pabota «CpaBHEHHE MPOIIECCOB (POTOCUHTE3A U
XEMOCHHTE3a».
lu DHepreTuYecKkuii oOMeH lu
[IponykTsl OpoXeHUST W HUX MCIOJIb30BAHUE ueIOBEKOM AHa’poOHble | 19
MUKpPOOPraHu3Mbl KaKk 00bEKTbl OMOTEXHOJIOTUN U BO30YIUTENN OOJIE3HEH.
Huknunyeckne peakuuu. OxuciautenbHoe (ochopunrpoBanne OHeprus | 1y
MeMOpaHHOTO TpaaueHta npoToHoB. Cunres AT®d:pabora nmpoToHHOUATD-
cuHTaspl. [IpeumymectBa a’poOHOro myTh oOOMEHa BEUIECTB Iepea
aHa’poOHBIM. D (HEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.
1g Bbuocunres Oenka. Peakiinu 1g
MaTpPUYHOTO CHHTE3a.
I'enetnueckas napopmanus u JJHK.
Peamuzanusa
['eneTnveckoit mHGOPMAIINH B KIIETKE.
T'eHeTHyeckuii KO U €ro CBOMCTBA.
[TpuHIUTIBL TPaHCKPUILIHH: KOMILIEMEHTAPHOCTh, 1y
aHTUNAPaIEIbHOCTh, ACUMMETPUYHOCTD.
Co3speBanue Mmarpuunbix PHK BYYKapUOTUYECKOU KIIETKE. lu
Hexonupyromue PHK.
lu buocunTes 6enka. Tpanckpurms — lu
Matpuunblii cuaTe3 PHK. Tpancusuus
— OuocuHTe3 Oenka. DTarbl
Tpancnsuuu. Konuposanue
aMUHOKHUCIOT. Posib pubocom B
O6uocuHTe3e OenKa.
VYuactue tpancnoptaeix PHK B Ouocunrtese 6enka. YcnoBus buocuntesa Oenka. | 1ua




Opranuzanys reHomMa y IpoKapuoT U 3yKapHoT. Perynsuus akTHBHOCTU T'€HOB
y npokapuoT. I'mmote3a onepona (®@. XKako6, XX. Mano). MonekynsapHbie
MEXaHU3Mbl JIKCIPECCUU TE€HOB YyIyKapuoT. Ponb XpoMaruHa B peryisiuuu
pabotsl reHoB. Perymamms 0oOMEHHBIX MpoleccoB B KieTke. KiieTounsrii
TOMEOCTa3.

lu

Iy Hexnerounsie opmbl )KU3HU—BUPYCHI lu
Kuzuennniii nukn JAHK-conepxkammx Bupyco, PHK-conepxamux Bupycos, | 14
6axtepuodaros. Ob6paTHast TpaHCKPHUIILMS, peBEpTa3a, MHTErpasa.

[IpakTrueckas padota «Co3naHue MOJCIIA BUPYCay. 1a

54 TemaS. PazMHOKeHHE U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB 154

la JKuzHeHHbIN UK KIeTKH. Jenenue la

KJIETKH. MuTO3
Marpuunsiii  cunTe3 JHK—penmnukauus. Ilpunnuner permukamuu  [IHK: | 19
KOMIUJIEMEHTApHOCTh, IOJIYKOHCEPBATUBHBIM CHHTE3, aHTHUIAPAJIEIbHOCTb.
Mexannsm perukanuu JJHK. Xpomocomel. Ctpoenne xpomocom. Ternomepsl
U TelloMepasa.
XPpOMOCOMHBIA HA0Op KJIETKH — KapHOTHUIL JIMIUIOWIHBIA W TaruIOWIHBIA
Ha00pBI XpoMocoM. ['OMOJIOTHYHBIE XPOMOCOMBI.
Mexanusmsbl nposudepanuu, 1uddepeHIIIPOBKH, CTApEHUS U THOCIN KJICTOK. | 19
«IudpoBas kimeTtkay — OMOoMHGOPMATHUYECKHUE MOJAETH (HYHKIIMOHUPOBAHUS
KJICTKHU.

1y @DopMBbI Pa3MHOKEHHUS OPTaHU3MOB. 1y
[TonoBbIE XPOMOCOMBI Iy
OpraHusM Kak €IMHOE 11eJI0€ 1u

lu Meiios
TkaHu pacTeHUM, )KUBOTHBIX U YEJIOBEKA lu
Opranel. CucTeMBI OpraHoB. 1y




1y OO6pa3zoBanue U pa3BHUTHE 1
TOJIOBBIX KJIETOK.
O11010TBOPEHHE.
Ornopa Tena opraHu3MoB. [[BikeHne OpraHu3MOB lu
[Iutanue u npIXaHUE OPraHU3MOB 1a
lu NHpnuBunyansHOE pa3BuTHE
OpraHn3MOB
TpaHcnopT BemecTB y OpraHu3MoB. BeljieneHue y opranu3mMoB. lu
3ammra 'y oOpraHu3MoB. Pa3gpaxuMocTb W peryisuus yOopraHu3mMoB | ld
84 Tema 6. HacsiencTBeHHOCTH U H3MEHYHBOCTH OPTrAaHM3MOB 244
la ['eHeTMKa—HayKa 0 HACIECTBEHHOCTH lu
Y U3MEHUYUBOCTH
Paborer I'. Mengens, I'. Jle ®puza, T. Moprana. Ponb 1g
OTE€YECTBEHHBIX YYEHBIX B pa3BUTUM TeHeTuku. Paboter H.
K.Konsuosa, H.11.BaBunosa, A.H.benozepckoro 10.A. ®ununuenko, H. B.
TumoeeBa-Pecorckoro.
OcCHOBHEIE METOIBI T€HETUKU: THOPUIOTIOTHICCKHM, 1u
LUTOJIOTUYECKUI, MOJIEKYISIPHO-T€HETUYECKUIA.
1u 3aKOHOMEPHOCTH HACJICIOBAHUS 1u
pu3HakoB. MoHoruGpuHoe
CKpEIIMBaHUE
AHaJIM3UPYIOIIEe CKPEUTUBAHUE. lu
[IpomexxyTouHblld  XapakTep HacleoBaHus.  PacuiernieHue npu3HaKkoB lu
IIPU HENOJIHOM JOMUHUPOBAHUHU.
1 JluruOpuiHOE CKpeluBaHue. 3aKOH 1g
HE3aBUCUMOI'O HACJIeI0BaHUs IPU3HAKOB
[uTonornyeckue OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHUSI. 24
lu CuemieHHOE Hacae10BaHUe MPU3HAKOB lu




CuerieHHOE HAclIeI0BaHUE IeHOB, HAPYIIICHUE CLETIIICHUS MKy 24
reHaMu. XpOMOCOMHAasl TEOPHUsI HACIEICTBEHHOCTH.
1a
1y I'eneruka nona. Haciaenosanue 1y
MPU3HAKOB, CLUEIUVIEHHBIX C MTOJIOM
I"'enoTnn Kak 1eI0cTHAsA CUCTEMA 24
1a NsmenuuBocts. HenaciencrBennas 1a
HM3MEHYHUBOCTD
Hopwma peakuun npusHaka. lu
Bapuanuonnsiii psan u BapuanmonHas kpusas (B.Moranncen). lu
1g HacnencrBenHass n3MeHINBOCTD 1g
BuesnepHast "3BMEHYMBOCTH M HACIEACTBEHHOCTh. DMUT€HETHUKA 1 24
SMUTEHOMUKA, POJIb SMUTCHETHIECKUX (PAKTOPOB B HACIICIOBAHUH
U3MEHYUBOCTH (PEHOTHIMYECKUX NMPU3HAKOB Y OPTaHU3MOB.
1g I'enernka JemoBeka 1g
Menuko-reHeTu4ecKoe KOHCYIbTHpOoBaHue. CTBOJIOBBIE KIETKH. la
[ToHATHE«T€HETUUECKOTO TPYy3a». ITHUECKUE aCTIeKThl UCCIICIOBAHUI B 00IaCTH
pEIaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.
I'enetnueckue GakTOpPbI MOBHIICHHON YyBCTBUTEIFHOCTH YEJIOBEKA K 1g
buznyecKoOMy U XUMUYECKOMY 3arps3HEHHUIO
Oxkpyxaronieil cpenpl. I'eHeTUuecKast IpeIpacnooKEHHOCTh YeJIOBEKa K
ITaTOJIOTHSIM.
34 Tema 7. Cesekuus oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH Ou
1g Cenekuus Kak HayKa ¥ TPOILECC 1g




3aK0H TOMOJIOTHYECKUX PSAJIOB B HaclieACTBeHHOM n3MeHunBoctu H. U.
BaswiioBa, ero 3HaueHue AJs CEIEKIIMOHHOW paboThl.

24

1g MeToabI U DOCTHKEHUS CEJICKIINU 1a
pacTEHUN U KUBOTHBIX
Drtamnel KOMOMHAIIMOHHON CEJIEKIIUH. 1a
JIOCTIKEHHST CENEKIIMM PAacCTeHU W IKUBOTHBIX.«3€JIeHass PEBOJIOM». | 19
CoxpaHeHne U U3y4eHHE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX
TUKUX  pOAWYEH I CO3JaHUsI  HOBBIX  COPTOB W THUOPHIIOB
CEIbCKOXO3SAMCTBEHHBIX KYJIbTYp. M3ydeHHwe, COXpaHEHHE U YIpaBICHUE
TEHETUYECKUMH  PECypCcaMU  CEeIbCKOXO3SUCTBEHHBIX H  MPOMBICIOBBIX
JKABOTHBIX B IEJISIX YIYYIICHHS CYIIECTBYIOIIMX W CO3JaHHS HOBBIX TOPOJ,
JIMHHUI ¥ KPOCCOB, B TOM YHCJI€ C MPUMEHEHUEM COBPEMEHHBIX METOJIOB
Hay4YHBIX UCCIJICIOBAHUM, IEPETOBBIX UACH U MEPCIIEKTUBHBIX TEXHOJIOTHH.
la buoTexHosorus kak orpacib la
MPOMU3BOJICTBA
BuoTtexHoIOrusa U CHHTETUYECKAsA OHOJIOTHS 29
1g RL

O06001IeHne 3HaHUI




11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoiIOIUS U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpYyKarollen cpeou
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanbHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




11 KVIACC

*TemaTHyeckoe VIAHUPOBaHMe yueOHOro npeamera «buosorusa»llkiaace
ba3oBblii ypoBeHnb(1 yac) YrayoJeHHblii ypoBenb(1+24yaca)
Kozn- Kon-Bo
BO 4acoB
4acoB
TEMA1.9BOJIIOIIMOHHASA BUOJIOTUA
1 OBOJIIOLHS U METObI €€ N3YUeHUsl 1
JBrxymue cuiibl 3BoJIFOIMY BUJOB 110 Y. /[apBuHy 1
JBrxymue cuiibl 3BosronMy BUI0B 110 Y. J[apBuny 1
1 HcTopus pa3BuTHs MPEICTaBICHNN 00 YBOJIFOITUN 1
DopMUPOBAHNE CUHTETHYECKON TEOPUH IBOJIFOIIUN 1
DopMHUPOBAHNE CUHTETHISCKON TEOPHUH DBOJIOLNH 1
1 Bun: xputepunn cTpyktypa Jlabopatopuas paborta «CpaBHEHHE BHIOB IO 1
MOP(OTOrHUECKOMY KPUTEPHIO»
Bugoobpa3oBaHne Kak pe3yJbTaT MUKPOIBOIIOINN 1
CBs13b MUKPO?BOJIIOIUH M SIUAEMHUOJIOTHH 1
1 [Tomynsius Kak sIeMeHTapHas equHUIA BUIa 1
Oranbl SBOJIFOLIMOHHOTO porecca: MUKPOIBOJIIOIHUS U 1
MaKpO3BOJIIOIHSI.
JlaGopartopnast paboTa«BpIsSBIICHHE N3MEHUNBOCTH Y 1
oco0eil 0JHOTO BUIa»
1 JIBuoKkymiue cumbl(3eMeHTapHbIe (GaKTOPhI) 1
9BOJIIOLIUHU
DOnemMeHTapHbIe (PaKTOPBI IBOITIOLUH 1
W3onsuus nomynsiiuii: reorpaduyeckas(mpocTpaHCTBEHHAs), 1
Ouonornyeckas (penpoayKTHBHAs)
1 EctectBenHblit 0TOOp M ero GopMbI 1
@DopMBI €CTECTBEHHOT0 0TOOpA: IBIKYILUM, 1
CTaOMIIM3UPYIOIIMHA, pa3peiBatonuil (qu3pynTuBHBIN).[lonoBoi
oTOOop




Bo3nukHoBeHHE 1 9BOJIIOIMA COIMAJIbHOI'O ITIOBCACHUA
KHNBOTHBIX

Pe3ynbTathl 3BOIIOLMHU: TPUCTOCOOIEHHOCTh 1

Oprann3MoB U BUJ000pa30BaHUE
[Tpumeps! npucnocoOIeHUH Y OPraHU3MOB: MOP(OJIOTHIECKHUE, 1
¢du3noIOrNUEcKue, OMOXMMHUYECKHE,

[IOBE/ICHYECKUE. OTHOCHTENBHOCTD
IPUCTIOCOOJIEHHOCTH OPraHu3MOB
1. JlabopatopHuas pabota«IIpucnocobnenus 1
OpPraHu3MOB M WX OTHOCHTEIIbHAS
11E€JIECO00PA3HOCTHY.
2. JlaboparopHas padoTta«l3yueHne apoMop(o30B 1
MJIM0AIANTAllUI Y PACTEHUH U JKUBOTHBIX)»

HanpasneHusi MakpO3BOJIIOIIUU 1
buoreorpaduyueckre METOIbI H3yUEHHUS IBOJIONUN 1
PynmuMeHTapHbBIe OpraHbl U aTaBU3MbL. MOJIEKYIISIpHO- 1
reHeTHUYeCKne, OHOXMMHUYECKHE U  MaTeMaTH4ecKHe
METO/bl M3y4YeHMsI DSBOJIOLUUU. ['OMOJOTHYHBIE T'EHBL
CoBpeMeHHbIE METOJAbl MOCTPOCHUS (UIOTCHETUUECKHX
JIePEBHEB.

XpPOMOCOMHBIE MYTAIIMH 3BOJIIOIHUS TEHOMOB.

[1yT Makpo3BOJIIOLIUI 1
OO61re 3aKOHOMEPHOCTH(IIpaBUIIa) ABOJOUUU. [Ipunyun cmeHol 1
¢ynxyuii. HeoOpaTUMOCTB BOJIFOITUHN
AnantuBHas paguanysi. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUU 1

TEMA 2. BOSBHUKHOBEHHUE U PASBUTHUE ) KU3HU HA 3EMJIE 28

Hcropus xu3Hu Ha 3eMiie U METOIbl €€ U3yUEeHHUS 1
JJaGbopatopuas pabGota  «/3yueHue u 1
OTIMICAaHHE MCKOTIAeMbIX OCTATKOB JIPDEBHUX OPraHU3MOBY
Hayunble runoTtesbl MPOUCXOKICHHS KU3HU Ha 3eMie. 1

Abuorenes u naHcrnepmusi. JJoHay4dHbIe TIPEICTABICHUS O
3apOKJICHUH KU3HH (KpeallioHu3M). [ umoTe3a moCcTOsITHHOTO
CaMO03apOoKJICHHUs )KU3HU U €€ onpoBepkeHne onbitamu O. Penu,
JI. Cnanmannanu, JI.




[MTactepa. [TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHSL.

['unoTe3bl NPOUCXOKACHUS )KU3HU Ha 3eMile

(OCHOBHBIE ATaIbI HGOpFaHH‘{CCKOﬁ 9BOJIIOIIMH

[

BupryansHas naboparopHas pabota
«MojenupoBaHue  OIBITOB
AGHOTeHHOTO CHHTE3a OPraHMYeCKUX COETUHEHUI B IEpBUYHON

atMocdepe»

Mwmnepa—IOpun 1o u3yueHuro

OCHOBHI)IC ATaIllbl 3BOJIFOITUHU OpFaHquCKOFO MI/Ipa Ha
3emne

OCHOBHBIE ATaNbI OBOJIOIUH paCTUTCIBbHOT'O MHUpa.

[Ipaktrueckas padota «M3ydeHne 0coOEHHOCTEH CTPOCHUS
pacTeHuil pa3HBIX OT/IEIOB

OCHOBHBIE 3TaNbl OBOJIIONWHA JKUBOTHOI'O MHUpa
[IpakTtuueckas padora «/3yuenue ocobeHHOCTEN
CTPOEHHSI TO3BOHOYHBIX KHMBOTHBIX)»

Pa3BuTHE XHU3HHU 10 3paM U NEpUoaaM

OO01as xapakTepuCTHUKA KJIMMaTa U T€0JIOTHYECKUX MPOLIECCOB.
[TosiBeHME 1 paclBET XapaKTEPHBIX OPTAaHU3MOB.
VYrneoOpa3zoBaHue: €T0 YCIOBUS U BIUSHUE HA Ta30BbII COCTaB
aTMocdepbl

MaccoBble BBIMUPaHUS—AKOJIOTUYECKUE KPU3UCHI MTPOIILIOTO.
[IpyurHbBI U CIIEICTBUS MACCOBBIX BRIMUPaHui. COBPEMEHHbIN
9KOJIOTHYECKUN Kpu3uc, ero ocodbennoctu. [Ipobnema
Coxpanenusi buopa3zHoobpasus Ha 3emiie

COBpeMeHHa}I CUCTCMA OPraHu4YCCKOIro Mupa

[TpuHIMIBI KJIaccH(DUKAIIMY OPTraHU3MOB.

OCHOBHBIE CHCTEMATHYECKHIE I'pyaIibl Opraiu3mMoOB

DBOJIIOIMS YeJIOBEKa(aHTPOIIOTeHE3)

PazBurue HpeI[CTaBJ'IeHI/Iﬁ O IMPOUCXOKIACHUH YCIIOBCKA

MecTo 4YenoBeKa B CUCTEME OpPraHn4eCKoro Mmupa

JiBmxymue cusbl((hakTopbl)aHTPONIOTeHe3a

CooTHOIIeHHE OUOJIOTHYECKUX U COLUATIBHBIX
(baKkTOpOBB aHTPOTOTEHE3E

A




OcCHOBHBIE CTaIMU aHTPOTIOreHe3a. PaHHKe YenoBeKooOpa3HbIe
00e3bsHBI (POKOHCYIBI) U PAHHUE MOHTHIBI —

o011IMe MPEKU YeTT0BEKOOOPa3HBIX 00€3bsH U JIIOJICH.
ABCTpaonuTEeKU—/ABYHOTHE TIPEAKH Jitoaeh. YenoBek
yYMeEIbI{, IEpBbIE U3TOTOBIICHUs OpYIUl Tpyaa. Yenosek
TPSIMOXOIAIINI M TTEPBBIA BBIXOJ JIFOCH 3a mpeaensl AQpuku.
UYenosek reinenboepreckuii—o01uii npeJok HeaHAepTaaIbCKOro
YenoBeka u yenoBeka pa3zymHOro. UenoBek HeaHAepTaIbCKHI
KaK BHJI JIFOJIEH XOJI0JHOTO KJIMMaTa

OCHOBHEIE CTaauu 5BOJIKOIIMH YCJIOBCKA

YenoBek pa3yMHbIN COBPEMEHHOIO THIA, JCHUCOBCKUI YEIIOBEK,
OCBOEHHE KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreneruka

" MMaJICOrCHOMHMKA

DBOJIOLMS COBPEMEHHOTO YeloBeKa. ECTeCTBEeHHBIN

0oTOOp B MOMyNALUAX YeToBeKa. MyTallMOHHBIH npoiiecce

u nonumop¢usm. [lonmynsuroHHbIe BOJHBL, Apeiid reHoB,
MUrpanus u «3pQPeKT 0CHOBaTENIA»B MOMYJIALUAX COBPEMEHHOTO
YeJI0BEKa

UYenoBeueckue pachl U IPUPOIHBIC aTanTaIlluy
YeJI0BEKa

MG)KI[I/ICI_II/IHJ'II/IHapHHe MCTOAbI aHTPOIIOJIOI'Hr

[IpakTuueckasa padbora «/3ydeHHue SKOJIOTUIECKUX
aJanTanui 4eJoBeKay

TEMA 3. OPTAHMU3MBbI 1 OKPYKAIOIIAA CPEJA

DKOJIOTHS KaK HayKa

BapO)KI[eHI/IC 1 pa3sBUTHUC 5KOJIOTUHU

MeTto1pI PKOIOTHH.
3HaueHHE SKOJIOTHUSCKUX 3HAHUN JJIs1 YCJIOBCKaA

R

Cpenpl 00uTaHUS U SKOJIOTHYECKUE (HDaKTOPbI

-

[TonsiTue 06 sxonornyeckoi Huile Buaa. MecroobutaHue.
MHoroMmepHast MOJIEb 3KOJIOTMYECKOW HUIIN

Jx. 1. XarunHcona. Pa3zMephl 3K0JIOTMYECKON HUIIU.
[loTeHnManbHas ¥ peaJlu30BaHHAs] HUILLH.

Bupa kak cucrema nonynauuii. Apeansl BUIOB .Buasl u ux




JKU3HCHHBIC CTPATCTUH. OKOJIOTUYCCKHUE YKBUBAJICHTHI.
3aKOHOMepHOCTI/I IIOBCACHUA U Mnrpaunﬁ KHUBOTHBIX.
buonorudeckue nHBa3zun JYXXCPOJHBIX BUJIOB

AbuoTtnueckue GpakTopsl JlaboparopHas paboTa «BpisBiIeHHE IPUCTIOCOOTIEHUM 1
OPraHu3MOB K BIIUSTHHIO CBETa»
JlabopaTtopHas paboTa «BeisiBIEHHE PUCTIOCOOICHU 1
OPraHM3MOB K BIIMSHUIO TEMIIEPATYPBI»
JlabopaTopHas paboTa «AHaTOMHUYECKHE OCOOCHHOCTH 1
pacTeHM U3 pa3HbIX MECT OOUTAHUS»
buotnueckue dhakropbl 1
Kuznennsie (hopMbl OPraHU3MOB 1
buosiornueckue puTMbl 1
OKOJIOTMYECKUE XapaKTEPUCTUKH BUJA U NOMYJISALHAN 1
Kpusie pocta yrcieHHOCTH Oonyisinyud. KpuBbie BEDKUBaHUSI. 1
Perynsinys yucaeHHOCTH NOMYJISIUM: posib (PAKTOPOB, 3aBUCSIINX
Y HE3aBUCAUINX OT IUIOTHOCTH
DKOJIOTHYECKHE CTpaTteruu BUAOB(r-uK-crparervun) 1
TEMA 4. COOBHIECTBA U DKOJIOI'MYECKHUE CUCTEMBI 27
Coo0rm1ecTBa OpraHu3MoOB 1
DOxocuctemMa Kak oOTKpbiTas cucrema (A. JDk.Tencmm). 1
OyHKIMOHATbHBIE  OJOKM  OPraHU3MOB B JKOCHCTEME:
IPOIYUEHTHI, KOHCYMEHTBI, PEAYLIEHThI
Tpoduueckue ypoBHU. TpoduiecKkue 1enu u CeTu. 1
Abunotuueckue 610ku 3xocucteM. [1ouBbl B 3KOCHCTEMAX.
KpyroBopoT BemecTB ¥ MOTOK SHEPTUU B IKOCHCTEME
DKOCHUCTEMBI U 3aKOHOMEPHOCTH UX CYIIECTBOBAHUS 1
DKOJIOTUYECKHE MUPAMHU/IBI 1
DKOJIOTHYECKHE MAPAMHU/IBI 1
DKOCHUCTEMBI U 3aKOHOMEPHOCTH UX CYIIECTBOBAHUS 1
Junamuka 5skocucreM. Katactpoduueckue nepecTpoiku. 1
DayKTyauuu
HanpagieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB—CYKIIECCHH. 1
[TepBu4HbBIC M BTOPUYHBIEC CYKIIECCUU U UX IPUYUHBI.
[TpupoiHBIE 3KOCHCTEMBI Oxocucmemvl 03Ep u pex. IKocucmemvl MoOpell U OKEaHos. 1




Irxocucmemvl MyHOp, 1€C08, Cmeneti, NYCMblHb. 1
DKckypeust «IKCKYpCHsl B THIIMYHBINA OHOreonenos (B 1yopaBy, 1
Oepe3HsK, €JIbHUK, Ha CyXOJOJIbHBbIM WJIM TOWMEHHBIM JIyT,

03epo, 00JI0TO)»

AHTPOTIOTEHHBIC YKOCHCTEMBI 1
YpOoskocucreMbl. DKOMOHUTOPUHT. [IpakTHueckas 1
pabora«l3yueHne u onucanue ypooIKOCHCTEMBDY
Jlabopartopnast padota «/3y4ueHue pazHooOpaszusi MEJIKUX 1
MTOYBEHHBIX WICHUCTOHOTHUX B PAa3HBIX YIKOCHCTEMAX)

buocdhepa—rnobdanpHas skocucTeMa 3eMIH 1
PazButne mnpencraBnenuit o 6uocdepe B Tpymax I.3rocca. 1
Yuenue B. U. Bepnanckoro o 6nochepe
Ob6nactu 6uocdeps! u e€ coctas. JKupoe BelecTBo OHOCPepsl 1
U ero GyHKIHUH

3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOCHEPHI 1
3oHaNBHOCT OHochepsl. OCHOBHBIE OMOMBI CYIIIH 1
YcroiunBocTh 6uochepsl 1

UenoBeuecTBo B Onochepe 3emnu 1
AHTpPOTIOT€HHOE BO3/ICHCTBUE HA PACTUTEIIbHBIN U )KUBOTHBIN 1
MUDP
Oxpana npupoapl 1

CocyniecTBoBaHN€e NMPUPOIBI U YEIOBEUECTBA 1
PanmonanibHO€ PUPOIOTIOIL30BaHUE 1
YcroiiunBoe pa3BUTHE 1

O0001eHne 3HaHNI 6







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

* buonorus. buonorudyeckue CUCTEMBI U IPOIIECCHI; YITyOaeHHoe 00yueHue, 10
kiacc/ TepemoB A.B., [lerpocoBa P.A. OO011ecTBO ¢ OrpaHUYEHHOM
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

* buonorus. buonorudeckue CUCTEMBI U MIPOLIECCHI; YIiIyOsieHHOe oOydeHue, 11

knacc/ TepemoB A.B., [lerpocoBa P.A. OO011ecTBO ¢ OrpaHUYCHHOM

oTBeTcTBEHHOCTHIO « MOl MHEMO3HNHA »

METOINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






