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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuyeObHoMmy mnpeamery "buonorus" (nmaizee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKE€HUH (penepanbHON paboyeil mporpaMmbl BOCIIUTAHUA.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIe
yueOHbI€ MpEeaMEThl, U3yyaeMble Ha YIIIyOJIEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeTHUM NpodhecCHOHANTBHBIM U BBICIIMM OoOpa3zoBaHueM. B To xe Bpems
KOKIbIA K3 O3TUX Y4YeOHBIX TPEIMETOB [OJDKEH OBITh OpPUEHTHPOBAH Ha
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUX0JIOTHEHN, CIOPTOM HJIA BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpHpOBaHHE TIO pa3ieliaM U TeMaM, paclpeielieHde Mo Kjaccawm,
PEKOMEH/yeT TMOCJIeI0BATEIbHOCTh W3YUYEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30BaH MPUHLHUI TPEEeMCTBEHHOCTH C HM3YYCHHEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHms, Oyaromaps 4YeMy IPOCMaTpUBaETCA
HAIpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEJICTaBICHUH O 3J0pOBOM 00pasze >KU3HHU, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
IIporpaMme Mo OHOJOrMU TaKXKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEeIMETHBIM M MPEAMETHBIM pe3yJibTaTaM OOydYeHHs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
00yYaroIMXcs IO OCBOCHHIO COJCP)XKaHUs OHOJIOTHMYECKOrO0 0O0pa3oBaHUsA Ha
YPOBHE CpEIHEr0 00IIero 00pa3oBaHus.

VYuebnsbiil npeamer «buosorus» Ha ypoBHE CpeAaHEro oOmiero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJNOrMHM, 3MOPHOJOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, SBOTIOLUOHHOTO YUYEHUS U IKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus»» Ha YriiyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpKaHUsI COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
pacuiupeHbl U yriayOJieHbl OWOJIOTMYECKUE 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEJCHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIUMU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

Crpyktypa mnporpamMMmbl 1o ydeOHOMY mpeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIOIMOHHBIA MMOAXOABl K H3YyYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, BOJIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YYalOTCSI OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOTHH, SMOpPHOJIOTHH |
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusuonoruu ueioBeka. B 11 kmacce wu3ydyaroTcs SBOJIOIHMOHHOE
y4eHHUE, OCHOBBI 3KOJIOTUH U yUYeHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, MJICH, IPUHITUIIOB U MPABUJI,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uM M OCOOCHHOCTSAX KJIETKH, OpraHW3Ma, IOMYJISINH,
OMOIIeH03a, YKOCUCTEMBI, O BBIIAONINXCS HAYYHBIX JOCTHIKCHHUSX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAJHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsly Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUH MPOTrpaMMbl
1Mo OUOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBJICHUSI U PA3BUTHS
TOW WIM HMHOW oOJacTh OWOJOTHM, BKIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX
Y4E€HBIX B PELICHUE BaXKHEHIIIUX OMOJIOrMYECKUX U SKOJIOTMYECKUX MPOOIIEeM.



Lenp nzyuenus: yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE —
OBNAJICHHE  OOyYalOIIMMHCA  3HAHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allud >KUBBIX CHCTEM pa3HOTO paHra M NpUOOpETeHHE YMEHH
MCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUM MHTEpeca K ONpenenéHHON o0macTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTkeHne 1enu u3ydeHusi ydeOHoro mpeamera «buomorus» Ha
yrIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIIETYIOIINX 3a/1a4:

OCBOEHHE OOYYarOIUMUCS CHCTEMBbI OMOJIOTHYECKHX 3HAHWI: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOPHSX, KOHIEHIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUiiaX, COCTABISAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHPA; O
CTPOCHHH, MHOTO00pa3Hu W OCOOCHHOCTSIX OHMOJOTMYECKHX CHCTeM (KJIeTKa,
OpraHu3M, MOomyJsilus, BUa, OUOreoleHo3, ouocdepa); o BELAAIOMINXCA OTKPHITHIIX
Y COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarOmMXCS C METOJaMU TIO3HAHHS JKUBOW MPHPOJIBI:
MCCIICJIOBATEIbCKUMU  METOJaMH  OHWOJOTHYECKMX HayK (MOJEKYIApHOW U
KJICTOYHOH OWONOTHH, ASMOpPUOIIOTUM W OWOJOTMH pa3BUTHS, TEHETHKU WU
CEeJICKIIUU, OWOTEXHOJOTUHM M CHUHTETUYECKOM OHOJIOTMH, TaJIeOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UCClieloBaHUA B JabopaTopud W B mpupoje (HabOiwojeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIHUAIbHO-)KOHOMHUYECKHMMU M  OIKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHOILIEHUIO K OKpY)Kalolled NPUPOAHOU cpene, COOCTBEHHOMY 3/I0pPOBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduakTUKM WHGEKITMOHHBIX 3a00J€BaHUI, TIPaBUIIa TTOBEJACHUS B MPUPOJIE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX MPUPOAHOIO U  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIC HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BUTHE Y OOYYaAIOUIUXCA WHTEIICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IIpOIECCe 3HAKOMCTBA C BBLAAIOMIMMUCSA OTKPBITUAMH U COBPEMEHHBIMU
UCCIIEIOBAaHUSAMH B OHWOJIOTHH, pEIIaeMbIMH €10 MpoOJIeMaMH, METOAOJIOTHeH
OHMOIOrMYECKOTO UCCIICJIOBAHMUA, POBEACHUS AKCIEPUMEHTAIBHBIX
WCCIICIOBAHMA, PEIICHUs] OMOIOTHUECKUX 3a/a4, MOJCINPOBAHUS OMOJIOTHYECKUX
00BEKTOB U MIPOLIECCOB;



BOCTIUTAHUE Y OOYUYAIOIUXCA IEHHOCTHOTO OTHOIIEHHS K JKUBOM MPUPOE B
IIEJIOM U K OTJENBHBIM €€ 00BbeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TCeHETUYECKOW TIPaMOTHOCTH, OOmEell KyJnbTyphl TIOBEICHHS B TPHUPOJE;
WHTETPAIN €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MPUPOAOIIONB30BaHNUN (COOJIOJIEHUE TMpPaBWII TMOBEAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXKaromux Jrojeid  (coOmrogeHuss Mep NpouIakTUku  3a00JeBaHUM,
oOecrnieueHrne O€30MaCHOCTH JKU3HEACATCIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa) Ha OCHOBE  HCIIOJIB30BAHHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HU;

co3JaHue  YCJIOBUM  JUIsi  OCO3HAHHOIO  BBIOOpa  OOyYarolUMHUCS
VHIUBUIYaTbHOU oOpazoBaTeIbpHON TPACKTOpUH, CIocoOCTBYIOIIEH
nocieayomeMy npodeccuoOHATbHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
WHIAVUBUAYaATbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO611ee 4MCcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTUU Ha yriayOJeHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctaiseT 204 gaca: B 10 kimacce — 102
gaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 gaca B Hezelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COJAEp)KaHHsl U HAIMpaBICHHOCTH Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O06s13aTeIBLHBIM YCIIOBHUEM MPU O0YYCHUH OMOJIOTHH HA YyriayOJEHHOM YPOBHE
ABIIIETCS TIPOBEJEHUE JTA0OpAaTOPHBIX M MpakTHueckux pabot. Takxke ydactue
00yJaromuXxcs B BBINOJHEHUU MPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOAHBIX YCIOBUH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Copnepxxanue mporpamMmbl, BBIAEIEHHOE KYpPCUB0OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJIOTUsS — KOMILIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHUS
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESATEIbHOCTH YeJIOBEKAa: MEIMUIMHE, CEJIbLCKOM XO35MCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. U. Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKuBble cuctemMbl Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTb M IEJIOCTHOCTD,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBbIN, OpTraHW3MEHHBIM, MOIMYJISIIUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. MeTonsl Omonmornueckod Hayku. HaOmiomenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OlIEHKAa JOCTOBEPHOCTH MOJTYyYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxkeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «MeTomsl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTuyeckass padora «Vcnonb30BaHWE PA3TUYHBIX METOJOB IMpHU
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — crTpykTypHO-QYHKIIMOHANbHAs €IWHHUIIA JKUBOro. McTtopus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Ilneitnen, P. BupxoB). OCHOBHBIE TMOJIOKEHHSI COBPEMEHHOW KIJIETOUYHOU
TEOPHH.

MeTtoasl  MOJIGKYJISIPHOW M KJIETOYHOM  OWOJIOTHH:  MHKPOCKOIIHSI,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpUPyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @uxkcupo8anHulx
K1emok. DNEeKTpoHHas MUkpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITUI.

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

IIpakTuueckass padora «/3yyeHue METOAOB KJIETOYHOM OHMOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOAIJIEMEHTHI.
Boma m €€ posib Kak pacTBOpPWTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJsib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BeliecTBa KIETKU. buonorndeckue mnoiaumepsl. benku.
AMMHOKHUCTOTHBIM cocTaB OenkoB. CTpyKTypbl OeiakoBoi MoJiekyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenarypauusi. CpoiictBa OenkoB. Kiaccudukamus  O€IKOB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapodunsHO-rUAPOdOOHBIE cBOMcTBa. Kiaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTh K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynknuu ATD. BoccTaHOBIECHHBIE IEPEHOCUUKU, UX (PYHKIIUHU B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYphl OuoMonekyn. Mooeruposanue
CcmpyKmypul U QYHKYuLl OUOMONEKYL U UX KOMHIekcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Junarpammel:  «PacrnipeneneHre XHMUYECKUMX JJIEMEHTOB B HEKHBOWU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJBI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapykeHHe OCIIKOB C TIOMOINBIO KaueCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccnemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: »JyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHANIbHBIE 00pa30BaHUS KIIETKHU.



CrtpoeHnue npokapuoTuyeckou kiaeTku. Kinerounas creHka OakTepuil v apXxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crpoenue u (yHKITMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Inazmaruyeckas wmemOpana (mnazmanemma). CTpykTypa IUIa3MaTH4YeCKON
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHJOLMTO3: MUHOUUTO3, (aronuTo3. Jk3ouuto3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat T'onbaxku, JTU30COMBI, UX CTpoeHHEe W (yHKIHH. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JICMKOIIACTHI BBICIINX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kierounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. O6osouka sApa, XpOMATUH, KapHoIUIa3Ma, SJIPBIIIKH, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
mpancnopm.

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

JdemoHcTpanumn



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

Tabmuiel U cxembl: «CTpoeHHE HYKapUOTHYECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTuTelbHOM — KIeTku», «CTpoeHue
MUTOXOHJIPUMY, «S1poy, «CTpoeHne MPOKAPUOTHUECKON KIETKI.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl PacTUTEIIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAIbHBIX KIIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IIpakTnueckas padora «/3yuyeHue cBOMCTB KIETOYHON MEMOPAHBI.

JlabopaTtopnas padora «lccnenoBaHue IuiasMoiiM3a M JeIuia3Moiin3a B
PACTUTEIBLHBIX KIETKAaX).

IIpakTnueckass paGora  «V3ydyeHue  JABMKEHUS  [UTOIIA3MbI B
PaCTUTETBHBIX KIETKAaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCUMWISITTUS ¥ JTUCCUMUIISIIUS — JIBE CTOPOHBI MeTaboim3Ma. Turbsl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBINA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecrneueHne KIeTku: TmpeBpainienue ATD B
oOMeHHbIX Tporeccax. DepMEeHTATHBHBIM XapaKTep peakiuil KIETOYHOIrO
metabonuzma. DepMeHThl, UX CTPOCHHUE, CBONCTBA M MEXaHU3M JICUCTBHUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTke. DoTocuHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munor
Gpomocunmesa. IIpoayKTUBHOCTh (OTOCHMHTE3a. BnusHue pasnuyHbiX (PaKkTOpOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHUS U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTenbHBIN ATal. [ TUKOIN3 — OECKHUCIOPOTHOE PACIISIINICHUE TITFOKO3HI.

buonornueckoe okucieHUe, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakuuu. OKUCIUTEIBHOE
dbochopunnpoBanue. Inepeus membpannoco epaouenma npomonos. Cunmes



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

JdemoHcTpanuun

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

Tabmuupl u cxembl: «POTOCUHTE3Y, «IHEPreTHUECcKui oOMen», «buocunres
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

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

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMIJIa3bl UM KaTalla3bl)y.

JlabopaTtopHass paGora «M3ydeHue (HepMEHTATUBHOIO paCHICIIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ota «CpaBHEHHE ITPOIIECCOB OPOIKEHUS U IBIXaAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakunn MarpuyHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue tpancnopTtHeix PHK B OmocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmaeienus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U DYKapHOT. Perynsiusi akTUBHOCTHM T€HOB y Ipokapuor. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pedepmasa, UHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYecKUx 0anHvlx. Hanomexunonoeuu 6 ouonocuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

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

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarmny.

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTHUECKHI) MepUO bl UHTEP(A3bI.

Martpuunsiii cunre3 JIHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomsel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTui. JIUTUIOugHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npouecchl. Tunsl MuTo3a. KaprnoknHe3 u HUTOKMHE3. bronornueckoe 3HaY€HHE
MUTO3a.

Perynsuusa mutoTMdeckoro mukia kietku. [IporpamMmmupyemasi KieToyHas
ruOeb — aroITo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugposas
K1emKa» — ououngopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKWU3HEHHBIN ITUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Perukanus JJHK».

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

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

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

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATENBHOCTH  OJIHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MMOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHWS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEIbHAsA, MbllIeyHasi, HepBHasg. OCOOEHHOCTH CTpPOCHHS, (GYHKIHN WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranuzmoB. Kapkac pactenui. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEOouHOE, KTYTUKOBOE, peCHUYHOE. J[BHKEHWE MHOTOKJIETOYHBIX PAaCTCHHM:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTI'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanue opramusmoB. Ilornomenue BOABI, YIJIEKUCIOTO rasa W
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KokHOe npIxaHue. J[pIxaTenbHas IOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cuUCTEMa 4YeJOoBEeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIekonuTaommx. Perymsimus apixanus. JlpixaTtenbHbie 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIC COCYABl M KpOBb. Kpyru KpoBooOpamieHusi. DBOIIOIMOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
KUBOTHBIX. CokpatutenbHble Bakyond. Opranel BblaeineHus. OuiubTpanus,
CeKpelrsi 1 00paTHOE BCACHIBAHME KAK MEXaHU3MbI Pa0OThl OPraHOB BBIICIICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Bolaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue um (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W TUCTHl MPOCTEUIIUX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHH.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3amura opraHusma ot OosesHeil. UMMmyHHas cuctema uenoBeka. KiieTouHbI u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYyHHUTET. Teopusi KiIoHalbHO-cesneKTUBHOro ummynutera (I1. Dpaux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a001€BaHUH.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucbel. Pa3zgpakumMocTe W perymanus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTHEeJbl. JBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. besycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HHOOKPUHHOM CUCTEMBI M MX TOPMOHBI. JleMcTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umortanamo-runodusapHas
cUcTeMa.

JdeMoHCTpanuu

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmuey, «OpraHbl IIBETKOBBIX PACTCHUM,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BpigenurenbHas cucTeMa», «JHJIOKpPUHHAs cuctema», «CTpOeHHE MBIIIIBIY,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbIkatomuxcsi»y,  «HepBHas  cucrema  nruny», «HepBHas — cuctema
MIekonuraroumxy», «HepBHas cucrema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHHWl pa3HBIX OTHEJOB, BIAXHBIE TNpenaparbl KUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
J€MOHCTPALMH OIIBITOB 10 M3MEPEHUIO KU3HEHHOU EMKOCTH JIETKMX, MEXaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHokeHne U pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmeno3za. [loBegenne xpomocom B meno3e. KpoccuHrosep. buonornyeckuii CMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. Criepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Cramguu >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MJICKOIMTAIONINX. 3apOABIIICBBIC JIMCTKU
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apOoJIbIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICUCTBUII TE€HOB. BiusHME Ha >MOPHUOHAIBHOE PA3BUTHE PA3IUYHBIX
(aKTOpOB OKpYKAaloIIeH Cpe/ibl.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHoOrMYyeckoe 3HauYe€HHE MPSIMOTO W HEMPSMOro



pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoae. TUMbl pocTa KUBOTHBIX. DaKTOPHI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxenue u pasButue pacteHud. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHu3Mbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabnuupel u cxembl: «BereratmBHOe pasmMHOXkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHoxeHue ruapel», «Meito3», «Xpomocomb», «I['amerorenes», «CTpoeHue
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymkun», «/{BoilHOE OIUIOOTBOPEHHE y LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHA JIATYILIKN.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MTO3BOHOYHBIX JKHBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHUE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTHka — HayKa 0 HAaCJEJACTBEHHOCTH W HM3MEHYHBOCTH
OPraHM3MoB

Uctopust craHoOBIEeHHUST W pa3BUTHUS TEHETHMKHM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbriosa, H. 1. BaBunoBa, A. H. benosepckoro, I'. 1.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE T€HETUYECKUE TTOHITUSA U CUMBOJIbI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJieJIbHbIE TEHBI, AIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UTOTa, YNCTAs JTUHUSA, THOPUJIBI, TEHOTHUI, (DEHOTHIL.



OCHOBHBIE ~ METOJIbI ~ TE€HETUKU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUIA,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eAMHO00pa3usi ruOpUI0B nepBoro nokojieHus. [IpaBuno goMmuHupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacUIeuIeHUs NpPHU3HAKoB. LlUTosiormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuiennenue npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomornuueckre  OCHOBBI  JTUTHOPUTIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HACJIEIOBaHWE T'E€HOB, HApPYIICHUE CLECIUIEHUS MEXAYy TIeHamu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OMNPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne mpu3HakoB, CLETUIEHHBIX C ITOJIOM.

['enotum kak uesnocTHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMonencTBHE HEaUICNIbHBIX T'€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb pPa3BUTHA PACTEHHM, >KUBOTHBIX M YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, IOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKue acmheKThl KOHTPONS U
W3MEHEHHS HACJICICTBEHHON MH(OPMAITUHU B TIOKOJICHUSIX KIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuibl u cxembl: «llepBeiit U BTOpoil 3akoHbl Menaens», « Tpetuil 3akoH
Mengaens», «AHaIM3HpyIOLIEe CKpelMBaHue», «HemomHoe paomuHHpOBaHUEY,
«CueryieHHOe HacjleoBaHUWE NPU3HAKOB Yy aApo3oduisly, «['eHeTnka moinay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOPUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS TNPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHA HE3aBUCUMOIO HACJIEAOBAaHMS IPU3HAKOB, MOJAEIbH A
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

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

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

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

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psan u BapuanuoHHas kpuBas (B. Moranncen). CpoiicTBa MoaudHUKaAIIMOHHON
U3MEHYUBOCTH.

['eHoTunuueckass n3MeHUMBOCTh. CBONMCTBA T€HOTUIMMYECKON U3MEHUYUBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOWHATHBHOU N3MEHYUBOCTU. P0JIb KOMOMHATUBHOI U3MEHUYNBOCTHU B CO3JaHUN
TEHETUYECKOT0 pa3HOo0Opas3us B mpejiesiax 0JTHOTO BUA.

MyTanuoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nUTOIIa3MaTudeckue mytanuu. CoMaTHyecKUe W TMOJOBble MyTanuu. [IpuyuHbI
BO3HMKHOBEHHUSI MyTanui. MyTtareHpl W WX BIHWSHHE Ha OpPraHU3MBbL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACe008aAHUU U USMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OPCAHUIMOS.

JdemoHcTpanumn

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

Tabmuuibl w  cxembl: «Buabl uw3MeHYHMBOCTHY», «MoaudukannoHHas
W3MECHYHUBOCTHY, «KomOuHaTuBHAsA W3MECHYHUBOCTDY, «Meiio3y,
«OnnongorBopeHuey, «I eHeTnyeckue 3a00I€BaHMS YEI0BEKa», « BUabl MyTaIuii.



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIIMOHHOW HM3MEHUUBOCTH. [locTpoeHue BapuUallMOHHOTO psijga U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeTojabl  M3Y4YeHHMs] TEHETMKM  4YE€JOBEKa: IeHEeaJOTrHYeCKuid,
OJIM3HEIIOBBIN, [IUTOTCHETUUECKU, MOMYJISIIIMOHHO-CTATUCTUYECKHM,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TEHOTHMNA!
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHbIe 3a001eBaHus YelioBeKa. [ eHHbIE 1 XpPOMOCOMHBIC
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HaueHUE MEIMIIMHCKONW TCHETHKU B MPEIOTBPAICHUU U JICYCHUU T€HETUYECKUX
3a00JeBaHUil YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
kieTku. [IoHATHE «TE€HEeTUYECKOro rpys3a». JTUYECKHE aCHEKThl UCCIIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTION0KEHHOCTh YEJIOBEKA K TATOJIOTHUSM.

JdeMoHCTpanuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl U3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Cestekuusi opraHusMoB

JlomecTuKamusi U CeJeKUUsA. 3apoKACHUE CEIEKIMH U JIOMECTHKAIIMH.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HacaeAcTBeHHOM wm3MeHumBocth H. WM. BaBunoBa, ero 3Hadenue A
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
Mpou3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C MOMOIIBI OIEHKHU
(deHOoTHUIIa MOTOMCTBA K OTOOP MO F'eHOTHUITY ¢ Tomolibio ananuza JJHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannoOHHBIN U XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momydeHus HCXOAHOTO MaTepuaia sl CeIeKLIUH.

[lonyuenne MOJIUTLIIOUIOB. BnayTtpuBnnoas rudopuIn3aIus.
bnuskopoacTBeHHOE — CKpeliMBaHWe, WiaM  uMHOpuauHr.  HepoacTtBeHHoe
CKpellluBaHue, Wik ayropuauHr. ['erepo3uc u ero npuyuHbl. Mcnonb3oBanue
rerepo3uca B cenekuuu. Otnanénnas rubpuausaunus. [Ipeogonenue Oecruioaus
MEKBHIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIIMKU PACTCHUN U KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEH 1 CO3JaHMsl  HOBBIX COPTOB U THOPHUJIIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJax YIyuueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MexHoL02UlL.

JdemoHcTpanumn

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

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSAOB B HACIEIACTBEHHOW HM3MEHUYHUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX.

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHXEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBI YYaCTOK, B TEIJIMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBEKThI, HCHOJIB3YEeMble B OHOTEXHOJOTHH, — KIETOYHbIE W TKAHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEePUCTHUKA. TpanunmonHas
OMOTEeXHOJIOTHA:  XJICOOMEUeHNne, TMONyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeME. MukpoOuonoruueckuii cuHte3. OOBEKThl MHUKPOOMOJIOTHYECKUX
TexHoJiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO U3MEHCHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LEJIbIO MOJYYEHUS] OPraHU3MOB H MX KOMIIOHEHTOB,
COJIeprKallliX HE BCTPEUAIOIIHNECs B IPUPOIe OMOCUHTETUYECKUE Ty TH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUN U
#*uBOTHbIX. KpuoOGanku. Comartuueckas ruOpUAM3alUS U COMATUUYECKHUI
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmume. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 meouyuHne. VICKYCCTBEHHOE OIUIOAOTBOpEHHE. PeKkoHCTpyKIus
SUIEKJIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METOJI TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpoMocoMHass U TeHHasi WHXEeHepusa. VICKyCCTBEHHBI CHUHTE3 T€Ha U
koHcTpyupoBanue pekomOunanTHeiX JJHK. Cozoanue mpamnceennwvix opeanuszmos.
JlocTvKeHUsT M TMEePCHEKTUBBI  XPOMOCOMHOM UM T€HHOM  MHXEHEPHH.
DKOJIOTHYECKHUE U ITUUECKHE MPOOJIEMbl TEHHOW WH)XXCHEPHH.

Menunmackue 6uorexnonoruu. [locrrenomuas nudposas meaununa. [TLHP-
TMarHocTuka. MeTaboJOMHBIN aHaiu3, TEHOLICHTPUYECKUN aHaJIN3 MpoTeoMa
YeJoBeKa I OIEHKU COCTOSIHHS €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kinerok. TapretHas Ttepamus paka. 3D-OuoumkeHepuss 1 pa3pabOTKU
dbyHIaMEHTaTbHBIX OCHOB MEJUIIMHCKUX TEXHOJIOTUH, CO3JaHUsS KOMILICKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOro OMONMpUHTHHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbl0 OOecrnedyeHus KOMOWHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KineTtounas unxkenepus», «l eHHas HHXKEHEPUsI».

JlabopaTopHas padota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)Y.

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPeEICTABJIEHHH B
Oonosnoruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuiki BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHoCcTh Y. JlapBuHa.

JIBKyIIME CUIIbI 3BOJIIOIMU BUIOB 0 Y. J[apBuHY (BbICOKAsi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI  OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, Oopnda 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoitonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouojorus. 3HAUYECHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JInnnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. Hapeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonaein, /1. K.
benses.

Tabmuupr u cxembl: «Cuctema >xuBod mnpuponbl (no K. Jlunuero)y,
«Jlecthuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHuit u xKuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapiipyta myremectsust U. Jlapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponabl romyoeit», «MHoOroodbpasue KylabTYpHBIX (GopM
KarmycTb», «I1opobl mToMaNTHUX KUBOTHBIX», «CXxeMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJI DSBOJIOLHUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTAThI

[Tonynsauust Kak 3JeMEHTapHas eauHula 3BOIOIUUA. COBPEMEHHBIE METO b
OLICHKM TEHETHYECKOTO pa3HOOOpa3usi W CTPYKTYphl momnyisiuuidi. 3MeHnenwue
reHopoHJa TOMYJSIMM KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpPhl (ABUXKYIIKME CHUJIBI) HBOJIONUU. MyTalmOHHBIN
npoiiecc. KomOuHaTtuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciydyailiHbIe
HEHANPABJIICHHBIE HM3MEHEHHUS YacTOT ajienedl B  momymsmusax. OQdekr
ocHOBatensi. JDgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigha 2enos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (IpoCcTpaHCTBEHHAs ), Orojorndeckas (penpoayKTHBHAS).

EctectBeHHbii 0TOOp — HampaBiasomuii (Qakrtop dBomoruu. DopMel
€CTECTBEHHOTO  OTOOpa: JABWXKYIIWWA, CTAOWIM3UPYIOMIUN,  pa3pbIBAIOIINMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TpucnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIIHH.
Bo3aukHOBeHHME — mpuCnOCOONeHW y  opraHu3sMoB.  Apomopdo3bl U
uauoananrtanuu. [Ipumepsl mpucmnocoOaeHnuit y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yibTatr
MUKpO3BOJIOIMU. M3onsuus — kiatoueBoil Qakrtop BugooOpaszoBanusa. [lytu u
CITIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIUIONAU3AIIMS,
rubpuanzanus). JJmuTeasHOCTh YBOMIOIIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb  »BOMIOIMOHHOW  OWOJOTMHM B pa3pabOTKE HAay4yHBIX METOOB
coxpaHeHHsi 6mopa3zHooOpa3usi. MUKpPOIBOJIOIMS U KOJBOJIOIMUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsinuronHas
CTPYKTypa Bula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxkymiue
CWJIbl HBOJIIOLIUUY, «DKOJIOTHMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«'eorpadmyeckas M3ONALMS ~ JTUCTBEHHUIBI CHOUPCKOM UM JIMCTBEHHUIIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB M KepTBy», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbil MenaHu3M», «KuBbie nckomaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromnias OKpacka KUBOTHBIX»,
«Dusnonoruueckue ananrtanuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUA000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTHYECKOE BHI000pa30BaHUE BUIOB CHHHID,
«JTonurmonasl pactenuit», «KanmycTHO-penedHbIii THOPHIY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUH OJM3KUX BHUAOB, 00pa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHass pabora «BblsiBIeHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHas paGora «CpaBHEHHE BHIOB 10 MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJionus M €€ pe3yJibTaThl

Mertonbl  HM3ydeHUs MakpolBosironuu. [lameoHTonormueckne  MeTOJbI
u3ydyeHus osBoiouuu. Ilepexomnbie @QopmMbl U (QUIOT€HETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaguueckue Metroapl uzydeHus sBomrounu. CpaBHeHUE (GIIOpBHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue ob6mactu 3emnu. Bujbr-
SHIEMHUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObl H3YyUYECHHS
ABOMIIOIMHU. ['eHeTHuecKre MEXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a U MOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OpTraHBHI.
Pynumentapubie  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIONUU. [IpuHyun cmenvt yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTH TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

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

Tabnuuel 1 cxembl: «DuUmOreHeTHYECKU s JOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smepb»,  «Cteronedansy,  «Punnod@uth»y,  «CemMeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpeiid KOHTUHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0Opbl YeEJIOBEKAa U IIUMIIaH3e», «l JaBHbIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrnepMmusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannannanwu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu u acCTpOOHOIOTHSI.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKas OBOJTIONMSA. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmuyeckux. Ompir C. Mumepa u I'. HOpm.
OOpazoBanue mnonmuMepoB u3 MoHOoMepoB. KoamepBatHas rtumoresa A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TuIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnm m Meronapl e€ wusydyeHus. lckomaemble OpraHu4yecKue
octatku. ['eoxpoHonmorusi u e€ wmeroabl. OTHOcUTENbHAsE U a0OCOMIOTHAS
reoXpoHOJIOTHs. ['e0XpOHOIOrHUYeCKas 1IKaia: 30HbI, 3Pbl, IEPUOJIbI, FSTTOXH.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
NEPBBIX KIETOK. DBoNtoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX Ha 3emMile COOOLIECTB.
Crpomaronutsl. [IpokaprOTHI U yKapUOTHI.

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

OcHOBHBIE 3Tanbl 3BOJIOUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3bl
pacrenui. Bpixon pacreHut Ha cymy. IlosBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpA0BbIE )KUBOTHBIE. JKU3HB B BOJI€. DBOIIOIMUS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntul. [lpuxiun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30W. OOmas  XapakTepucTHKa KJIuMata W
reoJIOrMYecKuX ImpoleccoB. llosiBneHWe MW pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHHSI — 3KOJOTMYECKHE KPHU3UCHI Hpouioro. ITpuduHsl u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHncTpanumn

[Hoptpertsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . . Meunukos, A. U.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMO3apoKIeHHs Ku3HuW», «Cxema ombita C. Mumiepa, I'. FOpwuy»,
«JTambl  HEOPraHMYECKOW  HBOJIONUWY»,  «['€oXpoHONIOrHYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoMOLMNY, «CxeMa 00pa30BaHUS HYKAPUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3sl  pactrenuit»y, «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCIH,
«MHOroKnIeTouHble BOJOpOCHny, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHuss», «Opranbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuUTHE KHU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTre )XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTrO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yy4e€la NTULl WU 3BEPEN,
KOJUICKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMbIX, MYJISDKA OpPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnas JgabdopatopHas pabora «MoaeaupoBaHUE  OIBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CHHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHHMe M ONMUCAHUE MCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTICJIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Pennurunosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

CX0ACTBO YeNoOBEKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJOBEKAa C  JKMBOTHBIMU:  CPaBHUTEIIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs 4eIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuiibl ((pakTOphl) aHTPOIIOTeHE3a: OMOJIOTHYECKUE, COIMAIIbHBIE.
CooTHoIieHre OMOIOTUYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(IpOKOHCYJIBI) M PaHHUE MOHTUBI — OOIIKE NMPEIKH YeIOBEKOOOPA3HBIX 00€3bsIH U
MoeH. ABCTPAIONIUTEKH — JIBYHOTHE MPEAKHU JIIOACH. YeIOBEK yMENblil, MepBbIe
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmenbOeprckuid  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKa M YEJIOBEKa Pa3yMHOro. YeynoBeKk HeaHAEPTalbCKU
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaseoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTauumoHHbI npouecc U noaumopdusMm. IlonynsnrOHHBIE BOJHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHckas). Bpems u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOJIOTHIO YEIOBEKa.

MexauciuuruinHapaele  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHM.  ODBOJIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJSALMi. buoconumanbHble MCCIEN0BaHUS NMPUPOJbI YEJIOBEKa.
HccnenoBanue KOBOMIONKUH OMOJIOTMUECKOTO U COIMATBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIINE CUIIBI AHTPOIIOTEHE3A», « DBOJIIFOLUOHHOE
IpEBO  4eJOBEKa», «ABcTpanonuTtek», «YenoBek  ymenblil», «YemoBek
IpAMOXOIAIINIY, «JleHncoBckuid yenosek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPeIMETOB  MaTepHAIbHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeIoBeKa,
doTorpadun HaX00K UCKOIIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET UYeJI0BEKa, MOJEIb
yeperna 4YeloBEeKa M uepena IMIHUMIIaH3€, MOJENIb KUCTH YeJIOBE€Ka M KUCTH
LIMMIIaH3€, MOJEIN TOPCA NPEIKOB YEIIOBEKa.

JlabopaTopHass paGora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuyeckas padora «3yueHre SKOJOrMYECKUX aJanTalui 4eT0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPTraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apokzieHne u pa3BuTue dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepnoBa, 3. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3agauun
3KoJIOruHU. CBSI3b 3KOJIOTUU C IPYTUMHU HAYKAMMU.



Mertonbl 3konoruu. IloneBble HaOMONEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTT00ATBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHWUW IS YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€H yesnoBedecTBa ¢ Npuponoil. PopmupoBaHue
DKOJIOTHYECKOHN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «Pa3znensl skojgorum», «Metonabl skonorun», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpeb».

JlaGopaTopHuasi padora «3yuenue METO/IOB AKOJIOTUUYECKUX
UCCIIEOBAaHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckre (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
IKOJIOTUYECKUX (PaKkTOpoB: abroTuueckue, OMOTUYECKUE, aHTponoreHHbie. O0mne
3aKOHOMEPHOCTH JIEUCTBUS 3Konorudeckux (akropos. [IpaBuino munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuit ¢akrop. JleiicTtBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHWi M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoan3M.

Temmepatypa Kak »dKoJioTHUecKuil ¢akTop. JlelicTBue TeMmmepaTrypsl Ha
opranu3msl. [IoMKMIOTEpMHBIE U TOMOMOTEPMHBIC OpPraHW3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocoOneHus pacteHud K
noJ/Iep ka0 BomHOTO Oanmanca. Knaccudukamuss pacTeHUI MO OTHOIICHHUIO K
Bojie. [IpucnocoOsieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpensl oOuTaHus OPraHW3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, TOYBEHHAs,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKUE
OCOOCHHOCTH cpea o0uTaHus opraHu3MoB. lIpucnocoOneHuss OpraHu3MoB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE puTMbl. CyTOYHBIE U
roauyHbie puTMbL. [IpHcnoco0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

Kuznennoie Qopmbl opranuszmoB. llonsitue o Ku3HeHHOU (opme.
XKuznennsie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THIAPOOMOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHI. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 U ero ¢hopmel. [lapazutusm, xoomepaius,
MyTyajau3M, KOMMEHCaI3M (KBapTUPAHTCTBO, HaxyieOHn4ecTBO). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue, (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuiel U cxembl: «OKojiorudeckue (QakTopel», «CBETOBON CHEKTP»,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOBY», «bBHUOJIOTHYECKHUE PUTMBIY,
«Kuznennsie  Qopmbl  pacteHui», <« KusHeHHbie  (OPMBI  KHBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOno3y,
«KommeHncanuzmy.

O6opynoBanue: repdbapud pacTEHUHW W >KUBOTHBIX, MPUCIHOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOJNIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEeHUs, TepOapui U KOJUIEKIUU TEII0TI00UBDIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHui, OTHOCAMUXCSA K rurpodurtam, kcepoduram, mezoduTamM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUICKITUU DPACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbIsSBICHHE TMPHUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBIIBICHHE TMPHUCIIOCOOJICHUI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTH PpACTCHU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DOKOJIOTUYECKHE  XAPAKTEPUCTUKU  MOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cuctema. Poiab HEOAHOPOAHOCTH cpeibl, (U3nYecKux 0apbepoB U
0COOEHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTHYECKasl CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJIAIUU.
JluHamuKa monmysisauMu U €€ perysiauus. bUOTHYECKUM IMOTEHUMAN IOIYJISALUU.
MoaenupoBanue TMHAMUKY NONyJisiiuud. KpuBbie pocTa YUCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IMJIOTHOCTH. JKOJOTUUECKUE CTPATEruy BUIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUYEecKON HUIEe BHAa. MectooOutanue. MHoroMepHas
Mojzienb 3Kojormueckor Humu Jx.M. XartunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

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

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmumbel W cXeMbl: «DKOJOTHYECKHE XapaKTCPUCTUKU TOMYJISITUN,
«IIpocTpancTBEeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mozenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIINH >KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMsH  pacTeHMH K
PaCCEIICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MeEXKIy
OpraHu3MaMHy B OHOLIEHO3E.

OkocucteMa kKak OTKpeiTas cucteMa (A. JIx. TeHcnn). OyHKIHOHAIbHBIC
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeJIM  JKOCUCTEMBI.  buomacca W MOPOIYKIMS.
DKOJIOTHYCCKHE MTUPAMHUIBI YUCeIl, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpaBneHnHsle 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIleccuH. llepBuuHble M
BTOPUYHBIC CYKIIECCUM W WX MOPUYHAHBL. AHTPONOTECHHBIE BO3JICHMCTBUS Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpa3ue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCMEMbL 03EP U peK. DKocucmembl Mopeti U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEXIYy aHTPOIIOI€HHBIMU U MIPUPOJHBIMHU 3KOCUCTEMAMH.

VYpboskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. ['opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod QayHsl. buonorumyeckoe u
XO3SIICTBEHHOE 3HaYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJEHCTBUI OpPraHU3MOB B
aKkocuctemax. Ponv kackadnoco 3ggekma u 8udo8-30uhpukamopos (Kirouesvlx
6U008) 6 yHKYUOHUpo8anuu dxkocucmem. IlepeHOC PHEPruu U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMAMU. Y CTOWUMBOCTh OPTraHU3MOB, MOMYJISIUNA U 3KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ACHCTBUH.

Mexanusmuol 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl ~ IKOJO02UYECKO20  HOPMUPOBAHUSA ~ AHMPONO2SEHHO20  B030€UCMBUSL.
MeTo/1010T1sl MOHUTOPUHTA €CTECTBEHHBIX M AHTPOTIOTEHHBIX SKOCHUCTEM.

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

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
IpyHIbl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BeIIECTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«OKonoruyeckas nmupamMua OMoMacch», «IKOJOTHUYECKAsl MUpamMuia SHEPTUN»,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIIeHHE Jieca MOCie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NMTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U AUKOPACTYIINX PACTEHH, aKBapUyM KakK MOJIEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydyenue paszHooOpasus MEJIKUX TTOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHsi «IKCKypCHsl B TUIIMYHBIAN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SBHHK, HA CYXOJIObHBINA WM IOWMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMYy (Ha TMOJie WId B TEIJIUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
CylllecTBOBaJa KU3Hb. Pa3BuTue npeacTaBieHuil o onocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. Kupoe
BELECTBO OHOCc(hephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onochepbl. OcobeHHOCTH OHOChepbl Kak
ri00abHOM 3KocHcTeMbl. J{MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (yIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYyH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE JIeca, CTENH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, paCTUTENIbHBIA U JKUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabnuuel u cxemol: «['eocdepsl 3emin», «KpyroBopoT azora B mpupojie»,
«KpyroBopoT yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopot Boasl B mpupoje», «OcHOBHBIE OMOMBI cymuny, «Kinmatudyeckue
nosica 3emamy», «Tynapay», «Taiira», «Cmemannasii gecy», «I1IMpoOKOIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «[lycTeiaay, « Tponuueckuii necy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpsizHeHue Bo3AymHON cpeabl. OxpaHa Bo3dyxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PACTUTENBHOIO W JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacubie kHuru. Oco0o oxpansemble mnpupognbie Tepputopuu (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBDIL.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMNACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexoda K pecypcocbepezarowjeli u
KOHKYPeHmocnocoonou snepeemuxe. buonocuueckoe pasnoobpasue u buopecypcnwi.
Hayuonanonuvie ungopmayuonusvie cucmemvl, odecneuusaowue O00CMyn K
ungopmayuu no  cocmoaHuro OMOEabHLIX U008 u dKkocucmem. (OcHoOBbI



IKopeaburumayuy dKkocucmem u cnocob6o8 6O0pbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazemMHvIx IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoi
kHUr" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



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

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOTPaMMBbI MO OUOIOTHUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJOTUYCCKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH )KU3HESHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHHS IIPOTPAMMBbI 110 OHMOJIOTHU JOCTHTAOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIulUsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEHW IIO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHI, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpakIaHCKOr0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

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



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W HCCIEIOBATEIbCKUX 3afad, YBAXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HApOJy, UyBCTBAa OTBETCTBEHHOCTH IIEPE]
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IIPOIIUIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccnu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO M 3amuTte OtedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOr0 HApOAa;

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

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHME K CBOMM POJMTEIISIM, CO3IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHUE SMOLMOHAIIBHOTO BO3JCUCTBHS KUBOU NPUPOJBI U €€ HEHHOCTH;



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

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU

NOHUMAHUE U peaiu3alus 3J0pOBOr0 M 0€30MacHOT0 o0pa3a KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTW TMPaBWI HWHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

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

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBIIIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaMm npodeccuoHaNbHOU JESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I€J€CO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYIbTYphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJIeM M MyTed uX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX HA COXPAHEHUE pPABHOBECHUS B HKOCHUCTEMAaxX, OXpaHy BHUJOB,
aKocHUCTEM, Orochephl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUe PA3BUTOTO DKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTHIECKON KYIbTYpHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHUTATEIBCKON KYJIBTYpBl Kak CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEJICTaBJICHUsT 00 OKPYXKAIOIIEeM MHpE KaK O €AMHCTBE NMPHUPOIBI, YEJIOBEKA M
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3/aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHWS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C IEJIbIO TIOYYEeHHSI IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO IS TEIbHOCTh HHIUBUIYATHHO U B TPYIIIIC;

FOTOBHOCTh U CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOSHMsI y4eOHOro mpeaMera «buomorus»
BKJIIOYAIOT: 3HAYUMbIEe 1Ji1 (HOPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHUBEpCaJIbHbIE y4eOHble JeHcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaoIne (dbopmMupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOYy4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJIOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEpPCAJIbHBIE yUueOHbIE IEUCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
JEUCTBUS, PETYISITHUBHBIE YHHUBEpCaJbHbIE Yy4yeOHbIE JEHUCTBHS, COBMECTHAs
NEeATEIbHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BAaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATH UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMH MOHSTUSAMH);

ONpeNeNaTh LeNu AeSTEIbHOCTH, 3ajaBas MHapamMeTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTaThl ACSITEILHOCTH C TOCTABICHHBIMU LIETIAMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TIOHITHUS I OObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTUUECKUE pACCYKJIEHUSI (MHAYKTUBHbBIC, JACAYKTHUBHBIE, IO
AQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM U MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeacTBa JUISt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOILIEHUM B HM3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a



TaKkKe  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM JAEATEILHOCTH;

KOOPJMHUPOBATh U  BBIMOJHATH pabOTy B  YCIOBHUSIX  PEajgbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBUS:

BJIAJICTh HaBbIKAMH Y4€OHO-UCCIIEIOBATEILCKON M TPOCKTHOM JIESITEIILHOCTH,
HaBBIKAMHU  paspelnieHus MpoOsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PAa3JIUYHbIE BUJIBI JIESITCIBHOCTH M0 TMOJYYCHUIO HOBOTO
3HaHUS, €ro HMHTEPIpEeTalnd, MPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYE€OHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COIMATBHBIX MPOEKTOB,;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJTIOYEBBIMU TIOHSITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUMOTE3y €€ pelIeHUs, HAXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh I[EJICHANIPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTe;

BBIIBUTATh HOBBIC WJCH, TpEJIaratb OPUTHHAILHBIC MOIXOIbI W PEIICHUS,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMUYECKUX CJIOBAPSIX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



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

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouosornueckod MHGOpMaLUU, HEOOXOIUMON JJIsl BBITIOJIHEHUS! Y4EOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEJACTBA TpH paboTe C
Ouwojornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (H3UYECKUE U
MaTEMaTUYCCKUE 3HAKH W CUMBOJIBI, (OpMYIBI, aOOpeBHATypy, HOMECHKJIATYpY,
UCIIOJIb30BaTh W MNpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgBiajgeHue yHUBEPCATbHBIMH KOMMYHHUKATHBHBIMU J1€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIUN APYTMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIAraTh CBOIO TOYKY 3PEHUSI C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboTHI MpU pelIeHUH OMOTOTMYEeCKON MPo0OeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUN yI4eOHOU 3a/1a4u;

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



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacrpenensTh pojau ¢ YY4E€TOM MHEHHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIH30BaTh OWOJIOTHYECKUE 3HAHUA JUIS BBISIBIIGHUS TpoOJIeM U WX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIIbHO OCYILECTBIIATh IMO3HABATEIBHYIO JEATEIBHOCTD, BBISABIISITH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOUTCHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIUPOKOW JPYAUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th HABBIKAMHU  [O3HABATEJIbHON  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHUM, MCIOJIb30BATh MPUEMBI peIeKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOT'0 PELICHUS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYIHX HA OIIMOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oO0yueHus  oOydarommxcss  Ouosmornn. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cUTyanusax. lIpenMeTHbIe pe3ynbTaThl MPEACTaBICHBI I10
roJiamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB TMPUPOABI W  PEHICHMH TPoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraloNMe OMOJIOTUYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHUS  KYJbTYPHBIX  pPacTeHMil),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICTIICHUSI, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOMN M3MEHYMBOCTH H. . Basuiosa), IIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHNE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKH: BHPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacCTeHUH, JXUBOTHBIX, YEIOBEKAa, MPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PAacTeHUH, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, MeW03a, TaMETOreHe3a, dMOpUOreHe3a, MOCTIMOPUOHATIBHOTO Pa3BUTHSA,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KJIETKH W HX
(YHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHEW W WX (QYHKIUSMH, MEXIY
OpraHaMd W CHCTEMaMH OpTraHOB y pPAaCTCHHH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXIY dTalaMu
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHS, TEHOTUIIOM M (HEHOTHUIIOM, (EHOTHUIIOM HU
(dakTopamu cpeapl OOUTAHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JI0Ka3aTeNbCTBA POJICTBA OPTaHM3MOB pPa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYECKUE 3a/1aUH, BBISIBISTh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1aOOpaTOpHBIE M MPaKTHUYECKHE padoThI, COOJIOIATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, TPOBEPATh MX IKCIECPUMEHTAIHLHBIMU
cpeacTBamu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIE
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE y4yacTBOBaThb B yu€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HBIX OOIIECTB, U
nyOIMYHO  TPEACTAaBIATH  TOJY4YEHHBIE  pEe3yJbTaThl Ha  yYEHHMYECKHX

KOH(DEpEeHIHSX;
YMEHUE OIEHUBATh AITHUYECKHE ACHEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBaHUE,  HCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAIMPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTU OMOJOTUM, MEAUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAINIPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmeta «buomorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B IO3HAaHWUU 3aKOHOB TMPUPOJBI M PEHICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BAHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K TPHUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTUH,

yMEHUE BJIAJETh CHUCTEMOW OHWOJIOTMYECKMX 3HAHUH, KOTOpas BKIIOYAET
OmpeNeNieHns] M TIOHUMAaHHME CYIIHOCTH OCHOBOIIOJIATAIOIINX OHOJOTUYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHCcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUS IBOJIIOIMH), YUCHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
AKOJIOTHYECKON MHUpaMUIbl SHEPruM), Tumotesbl (rumore3a «Mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHEe, JKCIIEPUMEHT), CIIOCOO0aMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JBIDKYIIIUX CHJI YBOJIFOIIMN HAa T€HO(POH]T TIOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY [MPOIECCAMHU HBOJIIOLUH,
JBIDKYIIUMU CUJIAMHU aHTPOIIOT€HE3a, KOMIIOHEHTAMHM PA3JIUYHBIX JKOCHCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, a0MOTHYECKMX U OMOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOINIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY JUIS JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeIIOBEUECKNX pac, HEOOXOJMMOCTH COXpaHEHHsT MHOrooOpas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3a/1a9H, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEXJTY UCCIICTYEMBIMH OMOJOTHICCKUMH MPOIIECCAMU U SIBICHUSIMU, JEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIa0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpencTBamMu, QGOpPMYyIUpPYs Iedb HUCCICIOBAHHS, AaHATU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYYEHHbIE  PE3yJdbTaThl HA  YUYEHHYECKHUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPeaOoTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyaymier mpodeccHoHaIbHOM
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEW  mpodeccmn W TPOJOIKEHUE
OMOJOTUYECKOTO 00pa30BaHUsI B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
http://school-

1 Buonorus xak Hayka 1 0 0 PED.FSEN00™
collection.edu.ru
http://school-

2 JKuBbIe cHCTEMBI M X U3ydEHHUE 2 0 0 AILLIBEN00 =
collection.edu.ru

3 buonorus kineTkn 2 0 http://www.sbio.info/

XuUMHUYecKasi OpraHu3amus KJICTKA 10 1 http://www.sbio.info/
http://school-

5 Crpoenue e 8 1 4 :

TPOCHHE 1 QYHKIHH KICTKH collection.edu.ru

6 OOMeH BelecTB U MPEBpaIeHUE SHEPTUH B 9 0 3 http://school-

KJIETKE collection.edu.ru
HacnencrBennas nundopmanus u .

7 A . Gopwau 9 0 1 http://www.sbio.info/

peanuzanus e€ B KJIeTKe

8 JKU3HEHHBIN UK KIETKH 6 0 1 http://bio.1september.ru/
http://school-

9 17 1 3 )

Crpoenue u GyHKIIUU OPraHU3MOB collection.edu.ru
http://school-

10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 1 3 )
collection.edu.ru

I'eneTnka — HayKa O HaCIEACTBEHHOCTH U .
11 Ve A 2 0 1 http://bio.1september.ru/
W3MEHYMBOCTH OPraHU3MOB
http://school-
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 0 3

collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.sbio.info/
http://www.sbio.info/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.sbio.info/
http://bio.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://bio.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://school-

13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 2 )
collection.edu.ru
14 I'eneruka uesoBeka 3 http://bio.1september.ru/
15 Cenexuusi OpraHu3MoB 4 http://bio.1september.ru/
16 BbuorexHomorua u cuaTeTUYECKas OMOJIOTUS 4 1 htt ://S.C hool-
collection.edu.ru
17 PesepBHOE Bpems 1 0 http://bio.1september.ru/
OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 102 27



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://bio.1september.ru/

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 3apoKJIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX 4 0 0 http://school-
MpeACTaBICHUIN B OMOJIOTHH collection.edu.ru/
Muxkpo3BoiIOIUS U €€ pe3yabTaThl 14 0 2 http://www.sbio.info
MakposBotonus U €€ pe3yabTaThl 6 1 0 http://www.sbio.info
[IpoucxoxaeHue u pa3BUTHE KU3HU HA http://school-
4 15 0 3 :
3emiie collection.edu.ru/
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1 1 hit ://S.C hool-
collection.edu.ru/
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0 1 http://www.sbio.info
C OKpY’Karolleu cpenoi
7 Opranu3Mebl ¥ cpesia 0OUTaHUS 0 3 http://bio.1september.ru
8 DKOJIOTHS BUJIOB U TOIMYJISIIII 0 2 http://bio.1september.ru
9 DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE 12 1 1 http://school-
CUCTEMBI collection.edu.ru/
10 buocdepa — rimobanbpHas 3KocHCTEMA 6 0 1 http://bio.1september.ru
http://school-
11 UYenoBek n OKpykarolas cpeja 6 1 1 collection.edu.ru/
12 PesepBHOE Bpems 8 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 15



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.sbio.info/
http://www.sbio.info/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.sbio.info/
http://bio.1september.ru/
http://bio.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://bio.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

01.09.2025

http://bio.1september.ru/

JKuBrie cucTeMBbl U UX CBOMCTBA

03.09.2025

http://bio.1september.ru/

ypOBHeBaSI OopraHHU3aluAa )XUBBIX CUCTEM

04.09.2025

HcTopus OTKPBITHS U U3Y4EHUS KIETKU.
Knerounas teopus

08.09.2025

MeTo1bl MOJIEKYJISIPHOM Y KJIIETOYHOM
ounosoruun. [IpakTrueckas paboTa
«M3yueHue MeToJI0B KJIETOYHOM
ouosioruu (xpoMarorpadus,
anekTpodopes, tuddepeHnraibHOe
uentpudyruposanue, [11[P)»

10.09.2025

http://bio.1september.ru/

XUMHWYECKUM COCTaB KJICTKH.
MI/IHepaJ'ILHLIC BCIICCTBA KIICTKH, UX
Omosoruyeckas POJib

11.09.2025

Opranuyeckue BeliecTBa KIeTKU —
6enxu. Jlabopatopnas padora
«O6Hapyx)eHne OelIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUI»

15.09.2025



http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/

CoiicTBa, K1accupuKanys U GyHKIHH
0enkoB

17.09.2025

Opranuyeckue BEIIeCTBA KJIETKU —
YTJIEBObI

18.09.2025

10

OpFaHI/I‘-IGCKI/Ie BC€IICCTBA KIICTKH —
JIMITU ABI

22.09.2025

11

Hyxneunossie kucnorsl. JJHK u PHK.
JlabopaTtopHnast pabota «lccnenoanue
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMIHBIX OPraHU3MOB

24.09.2025

12

Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

25.09.2025

13

CexBenuponanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MPOTECOMHKH

29.09.2025

14

O6061menue o Teme "XuMUYecKuit
coctaB kieTkn" KoHTposibHas paboTta
Nel

01.10.2025

15

MeTopl CTPYKTYpPHO# OHOJIOTHH

02.10.2025

16

Tune! kietok. [IpokapuoTnyeckas
KJIETKa

06.10.2025

17

CrpoeHne 3yKapuOTUYECKOU KIIETKH.
IIpakTuyeckas padora «M3yueHue
CBOMCTB KJIETOUHOW MeMOpaHbI»

08.10.2025

18

[ToBepXHOCTHBIN anmapar KIETKH

09.10.2025

19

OJIHOMCM6paHHLIC OpraHOHUAbI KJICTKH.




[Ipaktuyeckas padora «M3yuenue
JBUKECHHUSI LIUTOILIIA3MBI B PACTUTEIIBHBIX
KJIETKAaX»

13.10.2025

20

HOHyaBTOHOMHI)Ie OpraHOMUAbI KJICTKHU:
MUTOXOHAPUH, MJIACTU/IBI.
JlabopaTtopHnas pabota «MccnenoBanue
TUTa3MOJIH3a U ICTUIa3MOJIN3a B
PACTUTCIIBHBIX KICTKAX»

15.10.2025

21

HemeMmOpanHbie opraHou bl KJIETKU

16.10.2025

22

Crpoenue u GyHKUIUU Aapa

20.10.2025

23

CpaBHHTEbHASI XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTtopnas pabora
«M3ydenue cTpoeHUsl KIETOK
Pa3IMYHBIX OPTaHU3MOBY

22.10.2025

24

O6o06matomuii ypok no teme "CtpoeHue
kietkn" KoHTponbHas padoTta No2

23.10.2025

25

ACCUMWIISIIIAS Y TUCCUMUJISIIIASI — JIBE
CTOpOHBI MeTaboM3Ma. Tumnel oOMeHa
BemecT. JlaboparopHas paboTa
«/3ydenue KaTaIuTHIECKON
aKTUBHOCTH ()EPMEHTOB (Ha MPUMEpE
aMUIIa3bl WM KaTalasbl)»

03.11.2025

26

DepMEeHTAaTUBHBIN XapaKTep peaKun
KJIETOYHOTO MeTaboJn3Ma.
JIaGopatopHas pabota «/3yuenue
(epMEHTaTUBHOTO pacIEeIICHUs
MIEPOKCH/IA BOJIOPOJAA B PACTUTEIbHBIX U

05.11.2025




KHUBOTHBIX KICTKaX»

Benku-akTuBaTopel U OENKH-

27
WHTHOUTOPEI 06.11.2025
28 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB 10.11.2025
29 doTocuHTE3 12.11.2025
Xemocunres. JlaboparopHas padoTa
30 «CpaBHEHHE MTPOIIECCOB POTOCUHTE3A H 13.11.2025
XEMOCHHTE32)
AHa’pOOHBIC OpraHU3MbL. Bus
31 opoxenus. JlabopaTopHas paboTa
«CpaBHEHHE MPOIIECCOB OPOKECHUSI U 17.11.2025
TIBIXaHUS
32 AspoOHBIE OpraHUu3Mbl. DTaIlbl 19.11.2025
SHEPTEeTUYECKOro 0OMeHa
DHeprus MeMOpPaHHOTO TPaIUCHTA
33 HpOTOHOB.vCI/IHTCS AT®: pabora 90.11.2025
npoToHHOM AT®-cuHTa3bI
34 Peakiuyn MaTpuyHOro CHHTE3a 94.11.2025
35 TpaHCKpUIIIUS — MaTPUYHBIH CUHTE3
PHK 26.11.2025
36 Tpancisus u e€ sranbl 97 12,2025
37 KomupoBanue amunokucnot. Ponb
pubocom B OMocuHTe3€e Oenka 01.12.2025
38 Opranuzanus reioMa y IpoKapuoT u




JYKapHOT

03.12.2025

MOJIGKy.II?IpHI)Ie MCXaHU3MBI OKCIIPECCCHUU

39 IEHOB Y 3YKapHuoT 04.12.2025
Bupycbl — BHEKIETOUHBIC (DOPMBI
40 YKU3HU U O0JIUTaTHBIC TIapa3HTHI.
[IpakTuueckas pabora «Co3nanue 08.12.2025
MOJICITH BUPYCa»
41 BupycHbie 3a001eBaHUS YeI0BEKa,
KUBOTHBIX, paCTEHUN 10.12.2025
42 HanortexHosioruu B 6uonoruu u
MEIUIIHE 11.12.2025
43 JKu3HeHHbI HUKI KIeTKA. Perynsanuns
KU3HEHHOTO IMKJIA KJIETOK 15.12.2025
44 Martpuunsiii cuate3 JJTHK 17 12,2025
O06o0maronuii ypok 1mo Teme
45 "XKu3HenesTenbHOCTh KIETKH"
KOHTpO.fI[BHaSI pabora Ne3 18.12.2025
Xpomocowmsl. JlabopaTtopHas pabora
46 «3yueHne XpoMOCOM Ha TOTOBBIX 99 12,2025
MUKpOTpernaparax»
47 JleneHue KICTKH — MHTO3 94.12 2025
Tunse! knetok. Kapuokunes u
uutokuHes. JlabopaTopHas padorta
48 «HaOmronenne MuTo3a B KJIETKaxX 95,12 2025

KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»




49

Opranusm Kak eIMHO€ LIETI0e

12.01.2026

50 Txanu pacrenuii. Jlaboparopras pabora

«3yueHue TkaHel pacTeHUI» 14.01.2026

TkaHu )KMBOTHBIX M YEIOBEKA.
o1 JIa6opvaTopHa51 pabota «3ydyenue 15.01.2026

TKaHEH KUBOTHBIX)

Opranbl. CuCTEMBI OPraHoB.
52 JlabopaTtopHnas pabora «3yuenue 19.01.2026

OpraHoOB IIBETKOBOTO PACTCHHSD»
53 Omnopa Tena opraHu3MoB 91.01.2026
54 JIBM>KEeHME OpraHu3MOB 99 01.2026
55 [Iuranue opraHu3MoB 96.01.2026
56 [MuTanue MO3BOHOYHBIX )KHBOTHBIX.

[IumeBapuTenbHas cucTeMa yeloBeKa 28.01.2026
57 JlpIxaHue opraHu3MoB 99.01.2026
58 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U

YenoBeKa 02.02.2026
59 TpancmopT BeliecTB y OpraHu3MoB

04.02.2026

50 KpoBeHocHas cuctema mo3BOHOUHBIX

YKUBOTHBIX U YE€JIOBEKa 05.02.2026
61 Briaenenue y opraHusmMoB

09.02.2026




3ammTa y opranu3mMoB. iIMmyHHas

62 CUCTEMa OpraHuzma 11.02.2026
63 PazpaxkxuMocCTh ¥ peryisiust y
OpraHU3MOB 12.02.2026
I'ymopanbHas peryisanus u
64 9HIOKPUHHAS CUCTEMa KUBOTHBIX U 16.02.2026
YeloBeKa
65 ®DopMBbI pa3MHOKEHHUST OPTAaHU3MOB 18.02.2026
66 [TooBOE pa3sMHOKCHHE 10.02.2026
o Meitos 25.02.2026
l'amerorene3. OOpazoBaHuE U pa3BUTHE
68 MOJIOBBIX KJIeToK. JlaboparopHas paboTa
«M3ydeHne cTpoeHus MOJIOBBIX KIETOK 26.02.2026
Ha TOTOBBIX MUKpPOIIPENapaTax»
69 NnnuBuayanbHOe pa3BUTHE OPraHU3MOB
— OHTOT'€HE3 02.03.2026
70 3akJajika OpraHoB M TKaHEH U3
3apO/IBIIIECBBIX JINCTKOB 04.03.2026
Poct u pazButne )XUBOTHBIX.
71 JlaboparopHas paboTa «BLI;IBJIefme
MIPU3HAKOB CXOJICTBA 3apOAblIIeh 05.03.2026
MO3BOHOYHBIX KUBOTHBIX)
Pa3mHOKeHue 1 pa3BUTHE PACTEHUH.
72 JlaGopatopHnas paborta «CtpoeHue 09.03.2026

OpraHoOB PasMHOKCHUA BBICHINUX




pacTeHuin»

73

O6o6maromuii ypok "Opranusm -
equnoe 1enoe" KortponbHas padota
Ne4

11.03.2026

74

I/ICTOpI/Ifl CTAHOBJICHUA U Pa3BUTHUA
TCHCTUKH KaK HayKHN

12.03.2026

75

OCHOBHBIE ITIOHSITUS X CUMBOJIBI
reHetuku. Jlaboparopnas pabota
«Ipo3oduna kak 00BEKT TEHETHIECKUX
HUCCIIET0OBAHUID)

16.03.2026

76

3aKOHOMEPHOCTH HACTIEIOBAHUS
Mpu3HaKoB. MOHOTHOpHTHOE
ckpemuBanue. [Ipaktuueckas padbota
"N3ydenue pe3yabpTaToB
MOHOTHOPHUTHOTO CKPEIIUBAHUS Y
po30¢us"

18.03.2026

77

HI/ITOJ'IOI"I/ILIGCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCIIMBaHUsA

19.03.2026

78

Ananusupyroliee cKpenuBaHue.
Henonnoe nomunupoBanue

23.03.2026

79

JluruGpuHoe cKkperBaHue.
[Ipaktuueckas pabora «3ydyenue
PEe3yNbTaTOB AUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(DUITBD»

25.03.2026

80

ILuTomorunueckrue 0CHOBEI
TUTUOPUTHOTO CKPEIUBAHUS

26.03.2026

81

CHCHHCHHOC HacCJICAOBAHUC ITPU3HAKOB

06.04.2026




XpOMOCOMHAsI TEOPUS

82
HAaCJIEACTBEHHOCTH 08.04.2026
83 I'enerunka mosa
09.04.2026
84 ['eHOoTHN Kak 1IEIOCTHAsI CUCTEMA
13.04.2026
I'eneTn4eckuii KOHTPOJIb Pa3BUTHUSA
85 .
pacTeHui, )KUBOTHBIX U YEJIOBEKA 15.04.2026
86 N3meHunBOCTS TPU3HAKOB. Buasl
W3MEHYUBOCTH 16.04.2026
87 MoudukanuoHHas U3MEHIHUBOCTh
dpukan 20.04.2026
BapuanuoHHbIi psa 1 BapuallMOHHAS
kpuBas. JlaboparopHas padoTa
«MccnenoBanmne 3aKOHOMEPHOCTEN
88 .
MO (DUKAITUOHHOW U3MEHYUBOCTH. 22.04.2026
[TocTpoenue BapuaiuoHHOTO psja U
BapyallMOHHOW KPUBOM»
89 I'enotunuyeckast U3MEHYUBOCTb.
KomMOunaTuBHas ©13MEHYMBOCTh 23.04.2026
MyranmoHHasi '3MEHYUBOCTb.
90 [IpakTnueckas paborta «Myrtanuu y
po30¢ bl (Ha TOTOBBIX 27.04.2026
MUKpOTpernaparax)»
3aKOHOMEPHOCTH MYTAIIHOHHOTO
91
npoiiecca. JNUreHETUKA U SIUT€HOMUKA 29.04.2026
92 I'eneruka yenoBeka. [IpakTudeckas
pabota «CocTaBieHUe U aHATTU3 30.04.2026




POIOCIOBHOM»

93

MeToIpI MEIUITMHCKOM
reHeTHKU.3HaueHue MEIULIMHCKON
TEHETHKH B IPEAOTBPAILCHUH U JICYEHUN
reHEeTHYECKUX 3a00JIeBaHUI YeI0BEKa

04.05.2026

94

OCHOBHBIE ITIOHITUI CCJICKIINU.
JlabopaTtopHnas pabota «3ydyenue
COPTOB KYJIBTYPHBIX PACTEHUHN U NIOPOL
JOMaAIITHUX KUBOTHBIX»

06.05.2026

95

MeTomp! ceneKIIMOHHON PabOTHI.
JlabopaTtopHnas pabota «3ydyeHue
METOJIOB CEJICKIINH PACTCHUI

07.05.2026

96

JlocTrKEeHUs CeNEKIMU PACTEHU 1
KUBOTHBIX. [IpakTrueckas padoTa
«ITpuBHUBKa pacTeHUD»

11.05.2026

97

CoxpaHeHue, u3y4eHue u
HCII0JIb30BaHNE T€HETUYECKIX PECYPCOB

13.05.2026

98

O06o0maromuii ypok 1mo teme
"I'enetuka". KontposbHas padora Ne5

14.05.2026

99

buoTtexHonorus kak Hayka v OTpacib
npousBojicTBa. [IpakTuueckas padbota
«3yueHne 00bEKTOB OMOTEXHOJIOTHUIY

18.05.2026

100

XpOMOCOMHaH U T'CHHA UHKCHCPUS

20.05.2026

101

Menunuackre OMOTEXHOIOTUM.
OCHOBHBIC HANPABJICHUS] CHHTETHYECKOH
OHOJIOTUU

21.05.2026

102

Pezepsnbeiit ypok. [loBTOpEHuE,




000011IeHNe, CUCTEMATH3AINS 3HAHUI

25.05.2026

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

27




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoxa Bcero Konrpopirre | Ipaxrireciie u3yyeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchbl
1 OBomonmonHas teopust Y. /lapsuna 1 0 0 01.09.2025 http://bio.1september.ru/
2 EZ;I;IZEHG CHJTbI SBOITIOLHH BHAIOB 110 . 1 0 0 03.09.2025 http://bio.1september.ru/
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIN U 1 0 0
MCKYCCTBEHHBIN O0TOOD 04.09.2025
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1 0 0
3BOJIIOIIUA 08.09.2025
5 ITaIlbI SBOTHOLHOHHOTO MpOLecea: 1 0 0 http://bio.1september.ru/
MHKPOIBOJIIOIHS K MAKPOIBOTIOIIUS 10.09.2025
5 [Monmynsius — sneMeHTapHasi €AMHULIA 1 0 0
3BOJIIOIIUA 11.09.2025
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 0 1
pabota «BblIsiBIeHUE U3MEHYUBOCTH Y 15.09.2025
oco0eil 0HOTO BUIa»
8 OneMeHTapHble (PaKTOPBI HBOJIOIUU 1 0 0 17.09.2025
9 D¢ ekt ocHoparenst. IPpdext OyTbUIOUHOTO 1 0 0
TOpJIBIIIKA 18.09.2025
10 Murpauyu. M3010uu nonyssuuii: 1 0 0
reorpaduueckas, Ouojgormueckas 22.09.2025



http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/

EctecTBeHHbII 0TOOp — HAINPaBISIOMNN

1 (hakTop IBOITFOIIN 24.09.2025
12 [TooBoit 0TOOP 95 09.2025
[Tpucroco6IeHHOCTh OPraHU3MOB KaK
13 pe3yabpTaT MUKpOdBOJIOINH. JlabopaTtopHas
paborta «M3yyenue apomopho30B 1 29.09.2025
WJIMO0AIANITAlMNA Y PACTEHUN U JKUBOTHBIX)»
[Ipumeps! npucnocobaeHn y OpraHn3MoB:
Mopdosiorndeckue, Gu3noJIoTUIeCKue,
14 OMOXUMUYECKHE, TTOBEICHUCCKIE.
JlabopaTtopHnast paborta «IIpucnocobnerus 01.10.2025
OpPraHU3MOB M UX OTHOCHTEIIbHAS
11e7IECO00Pa3HOCTHY
Bun, ero kpurepuu u CTpyKTypa.
15 JlaGopaTtopHnas pabotra «CpaBHEHHE BUIOB 02.10.2025
10 MOP(OJIOTUIECKOMY KPUTEPUIO»
16 Crpykrypa BUaa 06.10.2025
17 Bunoo0Opa3oBaHue Kak pe3ysabTar
MHKPO3BOJTIOIHN 08.10.2025
18 CBsI3b MUKPO3BOJIIOLIUH M STTHIEMHOJIOTUH 09.10.2025
19 O606mmenue mo reMe «MUKPOIBOIIONUS U €€
pe3yIBTaThD» 13.10.2025
Makxkpossomtorus. [laneontonoruueckue
20
METO/Ibl U3yYEHUS FBOJIOLUU 15.10.2025
21 buoreorpaduueckue MeToabI U3y4eHUS




OBOJIIOIINH

16.10.2025

OMOPHOJIOTHYECKUE U CPABHUTEILHO-

22 MOP(}OJIOTHIECKUE METO bl U3yUCHHUS 90.10.2025
IBOJTFOITIHT
MonekynsipHO-r€HETUUECKHUE,
23 OMOXMMHYECKHE U MATEMATHYECKHUE METOIbI 99 10.2025
W3YYCHHUS IBOJTFOIUH
24 OO61re 3aKOHOMEPHOCTH IBOJTIOIIHH. 93.10.2025
o5 HepaBHOMEpPHOCTH TEMIIOB DBOJTIOIIHH.
AnantuBHas paguanus 03.11.2025
26 O6006menue mo Teme «MaKkpodIBOIIONUS U €€
pe3ynbTaThly KoHTposbHas padota Nel 05.11.2025
97 Hayunble runotessl poOUCXOKACHUS KUIHU
Ha 3emJie 06.11.2025
08 JloHayuHbI€ MPEACTABICHUS O 3apOKICHUH
KU3ZHU 10.11.2025
29 OcCHOBHBIE ATarbl HEOPraHUYECKOU
3BOJIIOLIUA 12.11.2025
30 ['unoTessl 3apoKaACHUS KUZHH 13.11.2025
Uctopus 3emnu 1 METOABI €€ U3yUCHHUS.
31 JlaboparopHas pabota «/3yueHue u
OTMCAHNE UCKOTIAEMBIX OCTaTKOB JIPEBHUX 17.11.2025
OpPraHU3MOB»
32 HauanbHbie 3Tamnbl opraHu4ecKoil 3BOJTIOLINT 19.11.2025
33 OBOJIOLUS DYKapHOT

20.11.2025




OcHOBHBIE ATaIIbl 3BOJIIOLUU PACTUTEIBHOTO
mupa. [lpaktuueckas padora «3yuenue

34 O0COOCHHOCTEH CTPOCHHS PACTCHUN Pa3HBIX 24.11.2025

OTJICIIOBY
35 OCHOBHBIE ATAITBI HBOJIIOIIH KHBOTHOTO

MHUpa 26.11.2025

DBoIONNS )KUBOTHBIX. [IpakTidaeckas
36 pabota «M3ydeHrne 0cCoOOEHHOCTEH CTPOCHHUS 97 12.2025

MTO3BOHOYHBIX JKHBOTHBIX)
37 Pa3BuTue *u3HM Ha 3eMiie 10 3pam U

nepuoam 01.12.2025
38 MaccoBbie BEIMUPaHUST — YKOJIOTUIECKHE

KPU3HUCHI MPOIILIOTO 03.12.2025
39 CoBpEMEHHBIN 3KOJIOTHYECKUH KPU3HUC, €T0

O0COOEHHOCTH 04.12.2025
40 CoBpeMeHHast CUCTeMa OPraHUYeCKOTO

MIPOIILIIOTO. 08.12.2025
41 OCHOBHBIC CHCTEMATHYECKHE TPYIIIIBI

OpraHu3MOB 10.12.2025
42 Oo6o06menue no Teme «IIpoucxoxeHue u

pa3BUTHE )KU3HU Ha 3eMIie» 11.12.2025
43 AHTPOIIOJIOTHSI — HayKa O YelOBEKe 15.12.2025
m PasButune npencTaBieHui 0 MPOUCXOKICHUN

YeJloBeKa 17.12.2025

MecTo uenoBeKka B CUCTEME OPraHu4YeCKOro
45 mupa. JJaboparopHas padora «M3ydenue

18.12.2025

0COOCHHOCTEH CTPOCHHUS CKEJIeTa YelIOBeKa,




CBA3aHHBIX C MPSAMOXOXKIACHUCM

4
6 JIBMKyIiMe cuibl aHTPOIIOreHe3a 99 12,2025
47 CooTHONICHHE OMOJIOTUICCKHX U
COIMAIILHBIX (PAaKTOPOB B AHTPOIIOTCHE3E 24.12.2025
4
8 OcHOBHBIE CTaJMH AHTPOTIOTEHE3a 95 122025
4 I1
9 QICOTCHETHKA U TTAJICOTCHOMUKA 12 01.2026
50 DBOJIIOIUS COBPEMEHHOTO YeJIOBEKa 14.01.2026
UYenoseueckue packl. [Ipaktuyeckas padora
51 «/3ydeHne 3KOJIOTHYECKUX aTanTaIui 15.01.2026
YeJI0BEKa»
59 MeXIuCIUTUTMHAPHBIE METO/TbI
AQHTPOTIOJIOTHUH 19.01.2026
O606menue o Teme «IIpoucxoxaecHue
53 -
4yelloBeKa — aHTpornorenes» KonrtponbHas 91.01.2026
pabota No2
54
3apokIeHUE U Pa3BUTUE IKOJIOTUU 99 01.2026
Merto st sxkosorun. Jlabopartopuas padora
55 n
«U3yuenue M\C'TOI[OB HKOJIOTUYECKUX 26.01.2026
HCCIIEIOBAHUIN
56 3HaueHNe SKOJOTUIECKUX 3HAHUHN s
yesnoBeka. J 28.01.2026
57 Okonornyeckue pakTopsl

29.01.2026




AbuoTtnueckue pakropsl. CBeT Kak
sKoJiorndeckuit axtop. JlaboparopHas

58 pabota «BrIsBIIeHUE TIPUCTIOCOOICHUH 02.02.2026
OpPraHu3MOB K BIIUSTHHIO CBETa»
AbuoTtnueckue gakropsl. Temmeparypa Kak
59 skosiornueckuii paxrop. Jlaboparopnas
pabota «BrlsiBiIeHHE TPUCTIOCOOTICHUI 04.02.2026
OpPraHU3MOB K BIIUSTHUIO TEMIIEPATYPhI»
Abunotnueckue pakropsl. BraxHocTh Kak
60 sKosiornueckuit paxrop. Jlaboparopuas
pabota « AHATOMHUYECKHE 0COOCHHOCTH 05.02.2026
pacTeHuil U3 pa3HbIX MECT OOUTAHHSD»
61 O06o0menue mo Teme «IKOJIOTHST — HayKa O
B3aMMOOTHOIIEHUSX OPTaHU3MOBY 09.02.2026
62 Cpenpl 0OuTaHUs OPraHU3MOB 11.02.2026
63 buonorudeckue puTMbl 12.02.2026
64 JKuznennsie GopMbl OpraHU3MOB 16.02.2026
65 buotndeckue GakTops 18.02.2026
3HaueHne OMOTUYECKUX B3aUMOIEUCTBUI
66 f:gi ;;;II_I:IZCTBOBEIHI/I}I OpraHU3MOB B CpEle 10.02.2026
67 O606menne no Teme «OpraHu3Msl U cpenia
oOUTaHU 25.02.2026
68 DKOJIOTUYECKHE XapaKTePUCTUKU




nmonyidanuuun

26.02.2026

OcHOBHBIC TTOKa3aTeIU MOMmMyJIsAIumn:

69 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U 02.03.2026
MOJIOBAsi CTPYKTYpa
OcCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:
7
0 POKIIaEMOCTh, IPUPOCT, TEMIT POCTa, 04.03.2026
CMEPTHOCTh, MUTPAIIAN
71
DKOJIOTHYECKas CTPYKTYpa MOMYJISILIUU 05.03.2026
72 &
JlnHAMPKA TIOTTYJISAIIAN U €€ PeryIsIus 09.03.2026
73 KpuBbie pocTa YUCIIEHHOCTH TOMYJISAIINH.
Kpussie BbDKUBaHUS 11.03.2026
DxoJsiornyeckas Huma Buaa. JlaboparopHas
74 pabota «IIpucnocoOieHust cCeMsiH pacTeHU 12.03.2026
K paccesieHUIO»
75 By kak cucreMa momyssyin 16.03.2026
76 3aKOHOMEPHOCTH MOBEJCHHS ¥ MUTPALIAN
YKUBOTHBIX 18.03.2026
77 Co00111€CTBO OPraHu3MOB — OHOIICHO3 10.03.2026
78 DKocucTeMa Kak OTKPhITasi cucTeMa
23.03.2026
79 KpyroBopoT BeliecTB U MOTOK YHEPTHHU B
JKOCHUCTEME 25.03.2026
80 OCHOBHBIE TIOKA3aTeId SKOCHCTEMbI

26.03.2026




81

DKOJIOTHYECKUE TUPAMUIbI

06.04.2026

82 N3menenust cooOIIecTB — CYKIIECCHH 08.04.2026
83 [IpupoHBIEe 5KOCUCTEMBI. DKOCHCTEMBI 03€p

U peK. DKOCUCTEMBI MOpEH U OKEaHOB 09.04.2026
84 [Ipupomusie BKOCI/ICI:’CMBI. DKOCUCTEMBI

TYHJIp, JIECOB, CTENEH, MyCThIHb 13.04.2026
85 AHTPOTIOTEHHBIE YKOCHUCTEMBI 15.04.2026
86 Ypboskocucremsl. [IpakTuueckas padora

«M3ydenne u onrucanue ypOooIKOCUCTEMBI 16.04.2026

3akoHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX
87 B3aWMOJICHCTBUI OPraHU3MOB B 90.04.2026

IKOCHUCTEMAX

MexaHn3Mbl BO3JICHCTBUSA 3arpsI3HEHU N
a8 pa3HBIX TUTIOB HA CyOOPraHU3MEHHOM,

OpraHu3MEHHOM, MOMYJISIIUOHHOM U 22.04.2026

IKOCHCTEMHOM YPOBHSIX
89 O06o06mIeHHe TI0 TeMe «DKOJIOTHsI BUJIOB U

nonymsiuiy Kontponbnas padorta Ne 3 23.04.2026
90 buocdepa — obmerranerapHas 000J109Ka

3emun 27.04.2026
91 Yuenue B. U. Bepnaackoro o 6uocepe 90.04.2026
92 3aKOHOMEPHOCTH CYIIECTBOBaHMs OHOC(hepsh 30.04.2026
93 KpyrosopoTs! BemiecTs u




OMOTCOXMMHUYECKHUE [TUKITBI 04.05.2026
94 3onHanpHOCTH OMochepsl. OCHOBHBIE OHMOMBI 1 0
CyIIH 06.05.2026
95 YcTOoMUnBOCTE OMOCHEpHI 1 0 07.05.2026
96 DKOJIOTUYECKHE KPU3UCHI M UX TPHYHHBI 1 0 11.05.2026
97 Bo3sgeiicTBue uenoBeka Ha 6uochepy 1 0 13.05.2026
98 AHTPOTIOT€HHOE BO3/ICHCTBUE HA 1 0
PaCTUTENbHBIN U KUBOTHBIN MUP 14.05.2026
O6006menue mo Teme «brocdepa —
99 riobanbHas sKocucteMa» KoHTposapHas 1 0 18.05.2026
pabota Ne 4
100 OxpaHa npupo bt 1 0 90.05.2026
101 OCHOBHBIC TIPUHIIHITBI YCTOWYHUBOTO 1 0
Pa3BUTHS YEJIIOBEUECTBA U ITPUPO/IBI 21.05.2026
ParnmonanbHOE IPUPOIOTIOTBE30BAHHUE U
102 coXpaHeHHEe OMOJIOTHYECKOT0 pa3HOOOpa3us 1 0 95.05.2026
3emun
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 15







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

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomios A.M. u npyrue;
noa penakiueit [Taceunuka B.B., AkimonepHoe o0miectBo «3narenbeTBo
«IIpocemenue»* buonorus, 11 knacce/ Ilaceunuk B.B., Kamenckuii A.A.,
Py6uos A.M. u npyrue; non penakuueit [laceunnka B.B., AkuronepHoe

O6III€CTBO ((HSJI&TGHBCTBO ((HpOCBGIIIGHI/IG»

METOANUYECKHUE MATEPHUAJIBI IS YYUTEJIA

MurakoBa. buosorus. Pemrenne 3amgad o reaetuke. 10 kitace. YueOHoe
nocobue

MumakoBa Bairentuna HukomaeBua buosornsa. 10 kimacec. Metoanueckoe

rmocooue

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru/

http://www.sbio.info/

http://bio.1september.ru/






