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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) 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 mnpenojgaBaHus ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpeaMerbl». CoriacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIE MpEeAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SABISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHs U
NpHU3BaHbl 00ECHEeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpefHuM NpodeccuoHaIbHbIM U BhICIIUM 00pa3oBanueM. B To xe Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil 0o0y4aromMuXcss U CTUMYJIUPOBAHHEM
MHTEpeca K KOHKPETHOW 00JIaCTH HAyYHOTO 3HAHUSA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTUEHN, TICUXOJIOTUEHN, CHOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
e M 3ajadax Mu3ydeHus ydyeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeeseT o0sa3aTeibHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €T0
CTPYKTYpHpOBaHHE TIO pa3jiellaM UM TeMaM, paclpenesieHne 1o Kiaccam,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh U3YUYEHUs y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JOTMKM Y4eOHOro Tmpoliecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcsi. B mnporpamme 1o Ouosioruu
pealn30BaH MPUHIMUI MPEEeMCTBEHHOCTH C H3Y4Y€HMEM OMOJIOrMM Ha YpOBHE
OCHOBHOTO  00miero oOpa3oBaHwus, Oyaromaps 4YeMy MPOCMaTpUBAETCA
HANpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE OWOJIOTWUYECKUX  3HAHMH,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolied mnpupoaHoit cpeae. B
IIporpaMme Mo OHMOJOTMU TaKXKe IMOKa3aHbl BO3MOXXHOCTH Y4Y€OHOro IpeaMeTa
«buonoruss» B peammzauuu TpedoBanuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOYy4YeHHUS U B
GbopMUPOBaHUM OCHOBHBIX BHUJOB Yy4ye€OHO-TIO3HABATEIBLHOM  JIESITEIHLHOCTH
00yYaroIMXcs IO OCBOCHHMIO COJCp)KaHUsS OHOJOTMYECKOr0 0Opa3oBaHUs Ha
YPOBHE CpEIHEr0 00IIero 00pa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE€ U OPUEHTUPOBAH Ha



pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHMOJOruu, SMOPHOJOTMHM M OHOJOTUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha YriiyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
Ouosioruyeckoro  oOpa3oBaHUsi B By3aX M OpraHM3aldsiX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3TM 3HaHUSA TOJy4arOT pa3BuThe. Tak,
pacuiupeHbl U yriayOJieHbl OWOJOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHUS PUKIIAIHOTO U MIOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIUMU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mipeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA MOAXOABl K H3YyYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, dBOJIOIMHA OPTraHUYECKOTO MUpa Ha 3emIie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYalOTCS. OCHOBBI MOJICKYJISIPHOW W KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH |
OMONIOTUN PAa3BUTHSA, TEHETHUKUA U CEJICKI[UH, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJUu3HPYIOTCS 3HAHUSA OOydYarolIuXcs MO OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIONMOHHOE
y4eHHUE, OCHOBBI 3KOJIOTUH U yUYeHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCs OMOJOTUYECKUX TEOPUI M 3aKOHOB, MJICH, TPUHITUIIOB U MPABHII,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uu W OCOOCHHOCTSAX KJIETKH, OpPTraHW3Ma, IOMYJISINH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAOIINXCS HAYYHBIX JOCTHXKCHHSX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTMH, MPUKIAJAHBIX aClIeKTaX OMOJIOrHYecKUX 3HaHUM. s
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COACP>KaHUM MPOTrpaMMbl
1o OUOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBJICHUSI U PA3BUTHS
TOW WM HMHOW oOJacTu OWOJOTHM, BKJIQJOM OTEUECTBEHHBIX M 3apyOeikKHBIX
Y4€HBIX B PELICHUE BaXKHEHIIINX OMOJIOTMYECKUX U HKOJIOTHUECKUX TPOOJIEM.



Lenp n3yuenus: yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE —
OBNAJICHHE  OOyYalOMMHCA  3HAHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allud >KUBBIX CHCTEM pa3HOTO paHra M NpUOOpETeHHE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeNenEHHONU o0nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOODPY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

JlocTikeHne T1lend  u3ydeHusi ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONUX 3a/1ay:

OCBOEHHE O0OYYarOIMMUCS CHCTEMbI OMOJIOTHYECKHX 3HAHWI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHIEMIIUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUjiaxX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpPA; O
CTPOCHHH, MHOT000pa3vH W OCOOCHHOCTSIX OHMOJOTMYEeCKHX CHCTeM (KJIeTKa,
OpraHu3M, MomyJsilus, BUa, OUOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX UCCIICIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYalOMMXCS C METOJAaMH TMO3HAHWS >KUBOH TMPHUPOJIBIL:
MCCIIEJIOBATEIbCKUMU  METOJaMH  OHWOJIOTHYECKUX HayK (MOJICKYJSIDHOH W
KJIETOYHON OHOJOTHMH, HSMOPHUOJIOTUU U OHOJOTUM PA3BUTHS, TEHETUKH W
CEeJICKIIUU, OWOTEXHOJOTUHM M CHUHTETUYECKOM OHOJIOTMH, TaJIeOHTOJIOTHH,
HKOJIOTHUHM);  METOJAaMH  CaMOCTOSITEIBHOTO  TPOBENEHUS  OMOJOTUYECKUX
UccleloBaHUd B JabopaTopud W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAMM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HWH(OPMAIMIO; TMOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATHh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥ COIMATBHO-)KOHOMHUYECKHMMU U  IKOJIOTHYECKUMHU
npobiieMaMy 4YeJOBEYECTBA; OLEHUBATh IOCIEICTBHUS CBOEH NEATENbHOCTH II0
OTHOILLIEHUIO K OKpY)Kalolled NPUPOAHON cpene, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBATH M  COOJIFOAATh  MEPHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallsIX TMPHUPOAHOTO UM TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIC HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BuTHE Y O0yYaIOUIUXCA WHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IIpOIECCe 3HAKOMCTBA C BBLAAIOMIMMUCSA OTKPBITUAMH U COBPEMEHHBIMU
UCCIICIOBAaHUSAMH B OHWOJIOTHH, PEIIaeMbIMH €0 MpOoOJIeMaMH, METOAOJIOTHEH
OMOIOrMYECKOTO UCCIICJIOBAHMUA, POBEACHUS AKCIEPUMEHTAIbHBIX
MCCIICIOBAHHUN, PEIICHUs] OMOJIOTUYECKUX 3a/1ad, MOACTUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTAHHE Y O0YUYaIOIIMXCS IIEHHOCTHOTO OTHOIICHUS K JKMBOW MpUPOJIE B
LIEJIOM U K OTJEIbHBIM €€ 00bEKTaM U SABJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
F€HETUYECKOW TPaMOTHOCTH, OOIIEel KyJIbTyphl TIOBEJIECHHS B MPHUPOJE;
WHTErpaluy eCTeCTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHre  OOyYalolUMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
MIPUPOJIONIONIB30BaHNU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, IKOCUCTEM, OHOChEphI), COXpaHEHUU COOCTBEHHOI'O 3710POBbSI U 3/10POBbS
OKpYXXaromux Jrojeid  (coOmogeHuss Mep NOporIakTUKu — 3a00JeBaHUM,
obecrieueHre OE30MACHOCTH JKU3HENEATEIIbBHOCTH B YPE3BBIYANHBIX CHUTYaIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJb30BAHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBUIYaTbHOU oOpaszoBaTeIbpHON TPACKTOPUH, CIoCcoOCTBYIOIIEH
nocieayomeMy npodecCuOHATbHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
WHIMBU1YaJTbHBIMUA UHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHM Ha YIITyOJICHHOM
YpOBHE cpeqlHero ofIero oopa3zoBanusi, coctarisieT 272 vaca: B 10 ximacce — 136
gaca (4 gaca B Hefieno), B 11 kimacce — 136 gaca (4 yaca B HEJEO).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHsS OMOIOTUH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJIKEHHE OMOJOTrMYEeCKOro 00pa3oBaHUs B  OpraHU3alUSgX CPEIHETrO
podeCcCHOHAIBLHOTO U BBICIIIET0 00pa30BaHUA.

OO6s13aTeIBPHBIM YCIIOBUEM NPU 00YUYCHHUH OHMOJIOTHU Ha yriayOJIEHHOM YPOBHE
ABIIAETCS TIPOBEJECHUE JTaOOpPaTOPHBIX U TMPAKTUUECKHX padoT. Takxke ydacTue
00y4Jaromuxcs B BBINOJHEHUU IMPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTHKa KOTOPBIX  OMNpEAENseTCS YYUTEIEM Ha OCHOBE HMEIOIINXCS
MaTepHATbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUIA.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmebl, BBIAEIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHasi OMoJorusi — KOMIUIEKCHasl Hayka. KpaTkas uctopusi pa3BUTUS
Ouonoruu.  buonornueckue  HaykM W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICJAOBAaHUS B
OuoJioruy.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [lpodeccun, cBszanHble ¢ Ouonorueil. 3HaueHUe OUOJIOTUMU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

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

Tabmuuelr u cxembl: «CBsi3b OMOJOTUM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKuBble cucTemMbl Kak mpeaMerT u3ydeHus Ouosioruu. CBONCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KIIETOYHBIM,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIHUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasIue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaronine >KMBbI€ CUCTEMBI HA PA3HbBIX YPOBHSIX OpPraHU3aIUU.

N3yuenue xuBbIX cucteM. MeTtonbl Ouonmormueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsAaTre 0 3aBUCUMOM U
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runote3a. [lonarue BHIOOpKH M €€ TOCTOBEPHOCTb.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxkeHHs pPe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmumplt u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «buoiornyeckue
cucteMbl», «CBOWCTBa KMBOM MaTepun», «YPOBHU OpraHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «MeTomsl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  oOOpydOBaHWE  JUIsi  MPOBEICHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30oBaHWE pPa3IMYHBIX METOAOB IpPH
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crTpykTypHO-QYHKIIMOHANbHAS €AWHHUIIA JKUBOro. McTtopus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOKEHHS COBPEMEHHOM KIETOUHOMN
TEOPHH.

Meronbl  MOJIEKYJSIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasILHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHnue @uKcupo8anHvlx
K1emok. DNeKTpoHHass MUKpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnunel u cxembl: «CBETOBOM MHKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBbHBIX KIETOK.

IlpakTnueckass padora «M3yyeHue METOJOB KIETOYHOM OHMOJIOTUH
(xpomarorpadus, saextpodopes, auddepeHMaATbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- M YJIBTPaAaMHKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpPWTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOpErysiini. MuHepalbHble BelleCTBa KIETKU, UX OMOJIIOrHYecKas
poJsib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BelIeCTBa KIETKH. buonornueckne mnonuMmepsl. benkw.
AMMHOKHUCTOTHBIN cocTaB 0enkoB. CTpyKTypbl OelKoBOW Mosiekybl. [lepBuunas
CTpYKTypa Oeika, NEeNTUIHAs CBsA3b. BTopuuHas, TpeTU4YHAsl, YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornyeckue pynkunn 0enkoB. /Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
OO6mmii 1IaH CTPO€HHA U (PU3UKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUApOdoOHBIE cBOMcTBa. Kitaccudukanus 1ununos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. Ilpunnun komminementapHoctd. IIpaBuno Yapradda. Crpyxrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaws PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTtaHoBIECHHBIE TEPEHOCUUKHU, UX (PYHKIIMH B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMOXUMHUYECKHe U OMO(DU3UUECKUE HCCIEI0BaAHUS
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiiekyl. Mooeruposanue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIeKcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpanuu

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

Junarpammel:  «PacripeneneHre XHMUYECKUX JJIEMEHTOB B HEKHUBOWU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIE.

Tabmuuer u cxembl: «llepuonnueckas TabnHIlA XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHue MOJIEKyJbl BOAbD», «BemiecTtsa B coctaBe opraHuzMoB», «CTpoeHue
MOJIEKYJBI  Oenkay, «CTpyKTypbl O€NKoBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yriaeBoaoB», «CTpoeHue MOJIeKysl JUnuaoB», «HyKIEnHOBBIE KUCIOTHDY,
«Ctpoenue monexkyinbl ATDO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000pyJ0BaHUE.

JlabopaTopHasi padoTa «O0HapyKeHHE OCIIKOB C IMOMOIIBI0 KaUYeCTBEHHBIX
peaKum».

JlaGopatopHass  paGora  «JccinemoBaHuWe ~— HYKJIEHHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHne U PyHKIUM KIETKH

Tunbel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



CrtpoeHnue npokapuoTuyeckon kiaeTku. Kiuerounas cteHka OakTepuil u apxen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHoOT B OMOLIEHO3aX.

Crtpoenue U (G yHKLIIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa IIIa3MaTHUYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHBIA TpaHcnopT). llomynponunaemocts MemOpanbl. PabGora Hatpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (aronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomma3zma. [{uto30me. [lutockenet. JIBmxenue muroraasMbel. OpraHouIsl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onbKu, JTU30COMBI, UX CTpoeHuEe U GyHKIHUU. B3anumocBs3b
OJIHOMEMOpPAaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TPaHYJISIPHOTO PETUKYTyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOPUMBIX OeykoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHast pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKe. Bakyosn pactutenbHbIX KieTok. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckui,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIpUN W T1actui. llepBuunsie,
BTOPUYHBIE W  CJIOXKHBIE  IJACTUAB  (HOTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JIECMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonasl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHOHJIOB KJIETKH. Pubocomsi. IIpomesicymounvie Quramernmat.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHEeHMbl HeMbluleyHblx Kiemok. Mukpotpy6ouku. Kietounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M peCcHUYEK. MUKpOTpyOOUKHU
nutoriasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyooukamu. Momopuule benxu.

Anpo. Obomnouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKUA, UX CTPOCHUE U
bynakiuu. Anepueii 0enkoBbIE MaTpuKce. [IpocTpaHCTBEHHOE pACIOIOKEHUE
XpOMOCOM B HUHTEp(azHOM siape. Idyxpomamun u 2cemepoxpomamur. beakn
XpOMaTHHA — TUCTOHBL. JluHamuxa s0epHou 00040YKU 6 mumo3se. HoepHolii
mpancnopm.

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

JdeMoHcTpanuu



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

Tabmuiel U cxembl: «CTpoeHHE HYKApUOTHYECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHHe  pacTUTENbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHUSCKOU KIICTKI.

O6GopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaGoparopHass pabGora «/3yuyeHue CTpOEHHUS KJIETOK Pa3IUYHBIX
OpPTaHU3MOBY.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHass padora «lccienoBanue IMa3moiiu3a W JIETUIa3MOJIM3a B
PACTUTEILHBIX KIETKAaX).

IIpakTuueckass paGora  «/3ydeHue  JBWKEHHUS]  [UTOIUIa3Mbl B
PACTUTEIBLHBIX KIETKAaX).

Tema 6. O0MeH BelIeCTB M NPeBpallleHNEe JHEPTHH B KJIETKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(QHBIA M TreTepoTpOodHBINA. YYacTHE KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrnedeHue KkieTku: npespamenue ATD B
oOMeHHbIX Tiporeccax. DepMEeHTAaTUBHBIA XapakTep peakuuid KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3InYHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPTraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxkmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0poIutacToB B MpoIecce
doTocuaTe3a. CreToBas u TemHoBas (aspl. Pomoovixanue, Cz., C4. u CAM-munor
Gpomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusHue pa3nuuHbix (akToOpoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, JKeNe300aKTepuH, CepoOaKTEpUH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpTraHU3MBbl. DTarnsbl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICTNICHUE TITFOKO3HI.

buonornueckoe okucieHne, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakiuuu. OKUCIUTEIBHOE
dbochopunupoBanue. IHepeus membpannoco epaduenma npomonos. Cunmes



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

JdemoHcTpanuun

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

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

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

JlaGoparopHass  pabdora «l3ydyeHue  KaTaIUTUUECKOM  AKTHUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass pabora «l3yuenue (QepMEHTATUBHOIO pacCUICIIICHUS
MEPOKCH/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass pabora «CpaBHeHue mporieccoB  (OTOCHMHTE3a H
XEMOCHHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBeHHass HHGOPMALUSA M PeaM3alusa e€é B KJIeTKe

Peakunn MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnenctBeHHod uHdopmaiuu. ['eHernueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuulbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Co3spesanue mampuunvix PHK 6 sykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocunTtese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucior. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2erHog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKapHoOT. Perynsiusi akTUBHOCTH T€HOB y Ipokapuor. ['mmoresa
ornepona (®. XKaxo0, XK. Mano). Monrekynsapruvie mexanuszmovl IKCHPeCcCU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomwl ceHog. Perymnsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycel — HexeTounbie (GOpMBI )KH3HU B 00IUraTHBIC Tapa3uThl. CTpoeHHE
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuoharoB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, kuBoTHBIX, pactenuit. CIIN][, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.



JdemoHcTpanuun

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

Tabmuuel n cxembl: «buocunTes Oenkay, «l'eHeTHUecKuil Koa», «Bupycoe»,
«bakrepuodarny.

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIH HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. HWartepdaza u MuTO3.
Oco0eHHOCTH TpOLIecCOB, MpoTeKalmux B uHTepdaze. IloaroroBka KiIeTKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CUHTE3, aAHTHUNAPAJIIEIbHOCTb.
Mexanusm perummkaunu JJHK. Xpomocomsel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMJHBIA U
rariouAHbId  Ha0Opbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Henenue xnetkn — wMuTo3. Craguu MHTO3a W TPOUCXOASAIIME B HUX

nporecchl. Tunbsl Muto3a. KapruokuHes W 1uTokuHe3. buosornueckoe 3HaueHHE
MHUTO3A.

Perynsamuss MUTOTUYECKOTO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
ru0eb — arorTos.

Knerounoe smpo, Xpomocombl, (GyHKIMOHAJIbHAS TEHOMHUKA. MexaHuzmol
npoaugepayuu, oughpepenyuposku, cmapenus u eudenu kKiemox. «lL{ugpposas
K1emKay» — Ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTIpenapaThl: «MUTO3 B KIETKaxX
KOpEUIKa JIyKay.

JlaGopaTtopHas padora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOTIpEnapaTax».

JlabopaTopHas padora «HaOmroneHrne MuTO3a B KJIIETKaX KOHYMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OOHOKIETOUHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATENBHOCTH  OJHOKIJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npoTucthl. KolloHWanbHbIE OpraHU3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOI'O OpraHusMa. TKaHW, OpraHsl H
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHasd,
MMOKPOBHAsI, MPOBOJsIIASA, OCHOBHAasg, MexaHuueckas. OCOOEHHOCTH CTPOCHWS,
(YHKUUH U pacloioKeHUs TKaHEel B opraHax pacTeHHil.

TkaHu XUBOTHBIX U YEJOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHre  opranu3moB.  JIBMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pecHHUYHOe. JIBM)KEHHEe MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUU. J[BMIKEHHME MHOT'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cuctema. Pednekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Iutanue opranuzmoB. IlorjomeHue BOAbI, YIJIEKMCIOIO Ta3a |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue kxuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOUHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO0 Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHUCTEMA YEJIOBEKa.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pixaTenpHas HOBEPXHOCTb.
XKabepnoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX [MO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aprxanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOcHas cucrteMa W €€ Oprassl.
KpoBeHocHast cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYABl M KpOBb. Kpyrum KpoBooOpaimieHus. IBOJTIOIHUOHHBIC
YCJIO)KHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuil. Beigenenue y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeineHus. DOuiubTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3MbI pabOThI OPraHOB BBIJICICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. Bblaenenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CTpoeHue U (pyHKIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W TUCTHl MPOCTEHIIUX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHH.
Kyrtukyna. Cpeactsa mnacCUBHON U XUMUYECKOW 3alIUThI. OUTOHIUBI.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKuit
UMMYHHUTET. Teopusi KiIOHaNbHO-cenekTuBHOro ummynuteta (I1. Opaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OHOKJIETOYHBIX OpraHu3MoB. Takcucbel. Pa3zgpakumMocTe W perymauus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENBI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. be3ycioBHble U YCIOBHBIE pedIIEeKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [unortanamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctelis»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucreMa», «J/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMA,
«BpigenurenbHas cUCTEMa», «DHAOKpUHHAs cucTema», «CTpOEHHE MBIIIIbIY,
«IMMyHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«Ctpoenne mnanapun», «BHyTpeHHee cTpoeHue H0XAEeBOro uepssi», «HepBHas
cuctreMa poeio», «HepBHas cuctema gsarymku», «HepBHas — cuctema
npecMmeikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHUEe: CBETOBOM MHUKPOCKOM, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpPraHu3MoOB, MHKPOINPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
HACEKOMBIX, UIJIOKOXKHX, *KUBbIE IK3EMIUISAPHl KOMHATHBIX pAacTeHUH, repoapuu
pacTeHHW pa3HBIX OTHEJIOB, BIAXHbIE TNpenapaTbl KUBOTHBIX, CKEJIECTHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyI0BaHUE AJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIHOTO MUTAHUS PACTCHUH,
pacuierieHrus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE IS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3ydyeHue TKaHEeW pacTEHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

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

Tema 10. PazmHoXeHNe H pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  TOYKOBaHUE,  CIOPYJIALMS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxkeHue. [lonoBbie KneTkW, Wiau rametsl. Meiio3. Craauu
Meno3za. [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 JKeE3Hl.
OO6pa3oBaHKe U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHuHe
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Cramuum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpooOmenwe. Tumbr  apoOGieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JIPOOJCHUS MIICKONMHUTAIONIUX. 3apOBIIIEBHIE JIMCTKH
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apOoJIbIIIEBBIX JIUCTKOB. B3animHoe
BIUSHUE YacTel pa3BUBAIOIIECTOCS 3apojbliia (SMOpPHOHANBHAS WHIYKINSA).
3aknajgka TIUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICUCTBUI T'eHOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOpOB OKpYKaloIIEeH Cpe/ibl.

Poct u pasButue xuBoTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PazButue ¢ wmeramopdo3oM Yy OECMO3BOHOUHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buojlorndyeckoe 3HauY€HHE MPSIMOrO U HEHPSIMOTO



pa3BUTHA, UX PACHpPOCTpPAHEHUE B MpUpoAe. UMbl pocTa >KUBOTHBIX. DakTopsI
PETYJISIIUU POCTa )KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIIBHOTO Pa3BUTHUSA
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpolliecce Meiiosa.
I'amerorene3 y pacteHud. OIUIOOOTBOPEHUE U Pa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupr u cxembl: «BereratuBHoe paszMHoOkeHHe», «Tumbl Oecrnosoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIJICHBD,
«Pa3mHOxeHne ruapel», «Meio3», «Xpomocombl», «I['amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuM OHTOreHesza», «lIpsMoe u
HENpsIMoe pa3BuTue», «Pa3BuTHE MalCKoro xyka», «Pa3BuTue capaHumy,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMSH OJHOJOJIbHBIX U JBYAOJIBHBIX pacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HEHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NAroOPOTHHUKAY, «KU3HEHHBIN UKII COCHBIY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpPENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYIIKNY.

JlaGoparopHasi padora «/3ydeHue CTpOCHHMS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuueckass padora «BbisIBIEHHE NPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX JKHBOTHBIX).

JlabopaTtopHass padora «CTpoeHHEe OpPraHoB pPa3MHOMXEHHUS BBICIIMX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHM3MoB

Hcropust craHoOBIEeHHST W pa3BUTHUS TEHETHMKUM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€UEeCTBEHHBIX YYEHBIX B PAa3BUTUHU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIEC TEHETUYECKUE TTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA U PEIECCUBHBIM
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbL, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETUKU:  TUOPUIOJIOTUYECKUM,  I[UTOJIOTHUYECKUA,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

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

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

JlabopaTtopnas padora «Jlpo3oduna Kak OOBEKT TEHETUUYECKHUX
UCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eauHooO0pasusi rTuOpUA0B MepBoro nokosieHus. [Ipasuno qomunupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paculeIuieHusl NpHU3HakoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpEIIMBaHusl. [ UmoTe3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpeupanue. [IpoMexyTouHbIN XxapakTep HaCIeI0BAHUA.
Pacuiennenue npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aKOH HE3aBHCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomornyeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpEIIMBAaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HAacCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIM MEXaHU3M OIPEACIICHUS MOoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak uenoctHas cucrema. [nerorponuss — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMoneicTBue HeauleNbHbIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
['eHeTnueckre MEXaHU3MbI CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue AacmeKThl KOHTPONS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabnuibl u cxembl: «llepBeiit U BTOpoil 3akoHbl Menaens», « Tpetuil 3akoH
Mengaens», «AHaIHM3HpyrOLIEe CKpelMBaHuey», «HemomHoe paomuHHpOBaHUEY,
«CuerjieHHOe HacjeOoBaHHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodpunb»y, «KapuoTunm MOTULBY,
«MHOXECTBEHHBIN ajIeInu3M», «B3anMo1IeiCTBHE T'€HOB.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
TUOPUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIbL A
JEMOHCTPAllMd CLETUIEHHOTO HacCJEJOBaHUsl MPU3HAKOB, CBETOBON MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas pabGora «lI3ydyeHue pe3ynbTaTOB MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTuueckass  padora  «l3yuenue  pe3ynbTaToB  JUTHOPHUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3akoHOMEpPHOCTH U3MEHUYUBOCTH

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

MopaudukanuonHas HW3MEHYMBOCTh. Poib  cpeasl B (OpMHUPOBAHUM
Moau(pUKAITMOHHON W3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHN
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MoaudHUKaIIMOHHON
U3MEHYHBOCTH.

['eHoTunuueckas n3MEeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON M3MEHUYHUBOCTH.
Buipl reHOTUTTHYECKOW H3MEHUMBOCTH: KOMOWHATHBHAS, MyTaIllHOHHAs.

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

MyTannoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nUTOIIa3MaTudeckue mytanuu. CoMaTHyecKue U TMOJoBble MyTanuu. [IpuyuHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HaCJIeICTBEHHOCTb.

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

JdemoHcTpanumn

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

Tabmunibl u  cxembl: «Buabl u3MeHUHMBOCTHY», «MoaudukanmoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHAsA W3MECHYHUBOCTDY, «Meiio3y,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHNs YeI0BEKa», «BUIbI MyTaIuii».



OO6opynoBaHue: XKUBbIE U TepOapHble SK3EMIUIIPbl KOMHATHBIX PacTeHH,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

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

IIpakTunueckass padora «Mytanuu y aApo3oduiasl  (Ha  TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKM  YEJOBEKAa: T'€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIIMOHHO-CTATUCTUYECKHM,
MOJIEKYJIIPHO-T€HE TUYECKU. CoBpemeHHOe OmpeAeIeHUE reHOTHUIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a001eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HavueHUE MEIMIIMHCKOW TCHETHKU B MPEIOTBPAICHUU U JCYCHUU N€HETUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-TeHeTHYecKoe KOHCYyIbTupoBaHue. CTBOJIOBBIE
kieTku. [[oHATHE «TE€HETUYECKOro rpy3a». ITUUYECKHE ACIEKThl MCCIEIOBAaHUI B
00J1aCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yesioBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJTOCIOBHOMNY.

Tema 15. Centekuusi opraHusMoB

JlomecTuKaiusi U CeJeKUusA. 3apoKJICHHUE CEJIEKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUi. Ponp cenexknuuym B CO3JaHUM COPTOB PACTEHHU W TOPOJ
#&uBOTHbIX. CopT, mOpojaa, mMTaMM. 3aKOH TOMOJIOTMYECKUX PSJAOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBunoBa, ero 3HadeHue id
CEJIEKIIMOHHON padOTHhl.

Metonpl ceneKnuoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIM U
WHAUBUAYaIbHBIMN. OTtansl KOMOMHAIIMOHHOMN CCIICKIIUU. HUcnwiTanne
Mpou3BoJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBI OIEHKHU
(deHoTHUIIa MOTOMCTBA U OTOOP MO FEHOTUIY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIIEKIMOHHOW  paboOThI.
PannanimoHHbI 1 XUMUYECKUN MyTareHe3 Kak MCTOYHUK MYTallUi y KyJIbTYypPHBIX



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

[Tonyuenue MIOJIUTLIIOUIOB. BuyTtpuBnnoBas rudopuIn3aIus.
brnuskopoacTBeHHOE — CKpemiuBaHWe, Wi WHOpuAuHT.  HeponctBeHHOE
CKpellluBaHue, Wik ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
retepo3uca B cenekuuu. OtnanénHas rubpuauzanus. [Ipeomonenue Oecruionus
MEKBHJIOBBIX THOPHUIOB. JIOCTHXKEHUSI CENEKIIUU PACTCHUI U )KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEH 11 CO3JaHUs  HOBBIX COPTOB U  THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenibCKOXO03AUCMBEHHBIX U NPOMbBICAOBLIX HCUBOMHBIX
8 YeJax YIyUueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

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

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metoapl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTareHesy.

JlaGoparopHasi pabora «l3ydyeHue cOpToB KyJbTYPHBIX PACTCHUN U MOPO]
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOJIBI M JOCTHXKCHHS CEJICKIIMU pPAacTCHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILHUIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBI YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKTHI, HWCTHOJIB3yeMble B OWOTEXHOJOTHH, — KJIETOYHBIE W TKAaHEBBIC
KYJbTYpBI, MHUKPOOPIraHU3MBI, ux XapaKTEePUCTHUKA. TpanunmonHas
OMOTEXHOJIOTHA:  XJICOOMEUeHNe, TMONyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeNME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
texHosnorui. [IponsBoacTBO Oelika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3anue TEXHOJOTHl M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIbIO MOJTYUYEHHS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas unxenepus. MeTonbl KyJdbTypbl KJIETOK UM TKaHEW pAacTEeHHUU U
#*uBOTHbIX. KpuoOGanku. Comartuueckas rUOpUAM3alUS U COMATUYECKHUI
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJIOTBOpEHUE. PeKoHCTpyKIus
SUIEKJIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonocuu 0300p06IeHs, KYIbMUSUPOBaHUsl U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass U TeHHasi WHXeHepusa. VICKyCCTBEHHBI CHUHTE3 T€Ha U
koHcTpyupoBanue pekomObuHanTHbIX JIHK. Cozoanue mpamnceenuwvix opeanuszmos.
JlocTvKeHUsT M TMEePCHEKTUBBI  XPOMOCOMHOM UM TEHHOM  MHXEHEPHH.
DKOJIOTUYECKHUE U ITUUECKHE MPOOJIEMbl TEHHOW WHXKEHEPUH.

Menunmackue 6uorexnonoruu. [locrrenomuas nudposas meaununa. [TLHP-
TUarHocTuka. MeTaboJOMHBIN aHalu3, TEHOICHTPUYECKUNM aHAJIN3 MpOoTeoMa
YeJoBeKa I OIEHKU COCTOSIHUS €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kierok. TapretHas Ttepamus paka. 3D-OuoumkeHepust s pa3pabOTKU
(GyHIIaMEHTaTbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTUM, CO3/IaHHUsS KOMILJIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTUH TPEXMEPHOro OMOMpPUHTHUHTA W cKaddoyauHra
JUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
dbyakuronupoBanauss PHK-comep:kammx BHPYCOB, BBI3BIBAIOIIUX 0CO0O OMAaCHBIC
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnuiel u cxembl: «HMcnonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
MPOU3BOACTBEY, «KneTtouHast uHkeHepus», «l eHHass UHKEHEPUS».

JlabopaTopHas padora «l3yueHrne 00beKTOB OMOTEXHOIOTHIY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIas MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxnenue W pa3BUTHE 3BOJIIHOHHBIX MPEACTABJIEHUH B
onosioruu

OpomonronHas teopus Y. J[lapBuHa. Ilpennocsuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoIOIMY BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, Oopnda 3a
CYLIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



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

JdemoHcTpanumn

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

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xkuBbBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHuit u KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapiipyta nmyremectsust U. Jlapsuna», «Haxonku Y. JlapBunay, «®@opmbl O0OpPHOBI
3a cymectBoBaHuey», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (hopm
KammycTbl», «[1opobl ToMaITHUX )KUBOTHBIX», «CxemMa 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHUSI JBIXKYIIUX CHJI DSBOJIOIUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsuus Kak sneMeHTapHas equHuLa 3BooUUA. COBpEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pPa3HOOOpa3usi M CTPYKTyphbl mnonyisuuil. M3menenue
reHopoHJa TOMYJSIMU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIIEHHE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOPhl (ABUKYIIKME CHUJIbI) HBOJIONUH. MyTarmOHHBIN
nporecc. KomOuHatuBHass u3MeHYUMBOCTh. Jlpelid TreHoB — ciyuailiHbIe
HEHANPABJIICHHBIE HM3MEHEHHUS YacTOT ayienedl B momymsmusx. OQdekr
ocHOBatensi. Jgpgpexm Oymuliounozo zopaviuka. CHUdMCEHUE 2eHemUYecKo20
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 6
borvwux u  marelx  nonyuayusx.  Mwurpanuu.  M3onsauuys  TOMYJISITH:
reorpadudeckas (IpoCTpaHCTBEHHAs), Oroorndeckas (penpoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuii Qakrtop dBomoruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pPa3pbIBAIOIIHMA
(mu3pyntuBHbiii). [lonoBoil oTOOp. BO3HMKHOBEHHE U 3BOJIIOLUSA COLMATBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TprcnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIHH.
Bo3nukHOBeHHME ~ mpuCnOCcOONeHW y  opraHu3MoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl nmpucmocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornueckue,  OUOXUMHUYECKHE,  MOBeaeHueckue.  OTHOCUTENBbHOCTD
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yibTatr
MHUKpO3BOJIOIMU. M3onsiuust — kioueBol (akrtop BumgooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: ajomaTpUYECcKoe (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE (monuIIOnAN3aIIMS,
rubpuanzanus). JJmuTeapsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BoMOnMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi 6uopazHooOpasusi. MUKpPOIBOJIONMS U KOIBOJIOIMUS MMAPa3sUTOB U UX
x03s1eB. MexaHu3Mbl (pOpMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CHOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHula», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIbl HBOJIIOLIUUY, «DKOJIOTMYECKass M30JSALUs MONYJSALUA ceBaHCKOM (openny,
«'eorpadmyeckas M3ONSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JTMCTBEHHUIIBI
naypckoiy, «IlomynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JEUCTBUSL E€CTECTBEHHOTO o0TO00pa», «®PopMbl OOpPHOBI 3a CYIECTBOBAHUE,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonoruueckue ananranuny», «llpucrnocoOieHHOCTH OpraHu3MoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Buabl-nBoiiHnkn», «CTpykTypa BHAA B
npuponae», «Crnocobsl BUa000pazoBanus», «['eorpaduueckoe BUI000pa3OBaHUE
TPEX BHUJAOB JIAHJBINICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUIY,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIi THOPUTY.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMU HACEKOMBIX, Uydelia MTUIl |
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena NTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUH OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlaGopaTtopnas paGora «BrisiBIeHHEe HW3MEHUYHMBOCTH y 0CO0€M OFHOTO
BHUI».

JlabopaTtopHass  paGora  «lIpucrocoOneHuss  OpraHU3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHas pa6ora «CpaBHeHHE BHJAOB 1O MOP(HOIOTHICCKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  HM3ydeHUs MakpolBoJironuH. [lameoHTonormyeckne  MeTOJbI
u3ydeHus: 3Boyiouuu. IlepexonHbie QopMbl M (QUIOrE€HETHYECKHE  PsJIbI
OpraHU3MOB.

buoreorpaguueckue metroapl uzydeHus sBoirounu. CpaBHeHUE (GIIOpBI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bupibi-
SHJEMUKHU U PEJIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOIbl H3YyUYECHHS
sBOMIONIMH. ['eHeTHYeckre MeXaHW3Mbl JBOJIIOIMA OHTOTE€HE3a U TMOSIBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpTaHBHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJIEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHYECKHEe U MaTeMaTU4YeCKHe  METOJbl  M3Y4YCHHUS  DBOJIIOIHUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOSHUS (PUIOTEHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBuiia) SBOJIONUU. [Ipunyun cmenvl QYyHKYuUI.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB
ABOJIIOLIH.

JdemoHcTpanumn

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

Tabmumpl 1 cxembl: «DUITOTCHETUYSCKUN Pl JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKNy», «buoreorpaduueckue 30HBI 3eminy», «Jlpelid KOHTHHEHTOBY,
«PenukThl», «HaudanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l 1aBHBIE
HaIPABJICHUS 3BOJIOLHNIY, «OO0IIHe 3aKOHOMEPHOCTH SBOJTIOIIHI.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJTOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe sKU3HUA HA 3emJie

Hayunple THUMOTE3bI NPOUCXOXKIACHUS >KM3HUM Ha 3emie. AOuoreHes u
nancnepmusi. JloHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEAlUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannanuanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu 1 aCTpOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHU4EeCKOU 3BOJIIOLIUU. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKAs dBOTIONMSA. AOHOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBu4Horo Oymnbona [[x. XonaelHa, reHeTHUecKas TMnoresa
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnm u meroapl e€ wu3ydeHus. Vickomaemble OpraHuyeckKue
octatku. ['eoxpoHosorusi u e€ wmeroabl. OTHocHUTeNlbHAasT U aOCOJMIOTHAs
reoXpoHOJIOTHs. ['e0XpOHOIOrUUecKas 1IKaia: 30HbI, 3Pbl, IEPUOIbI, FSTTOXH.



Havanpnble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME © ABOMIOLMUA
NEPBBIX KIETOK. DBotoUus MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKN KaK aHajor MEePBbIX HAa 3emiie COOOLIECTB.
CrpomaronuTsl. [IpokapHOTHI U yKapUOTHI.

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

OcHOBHBIE 3Tamnbl 3BOJIOLMU BbICHIMX pacTeHuil. OCHOBHbIE apoMOP(O3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKHU3Hb B BOJIe. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMX U
ntull. [lpuniun xmodyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MEepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KiIuMaTta H
reoJIOrMYecKuX ImpoieccoB. llosiBneHne MW pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIUSHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucTeMa opraHu4eckoro mupa. [IpuHiunbel KraccupuKauu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwumnepa, I'. FOpny,
«JTambl  HEOPraHWYECKOW  HBOJIONUWY»,  «['€oXpoHONIOrHYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoOLMNY, «CxemMa 00pa3oBaHUS HYyKapHUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3bl  pacteHui», «Punmoputh», «OTHOKIETOUHBIE BOJOPOCINY,
«MHOroKIeTOouHbIe BOJOpOCINY, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHusi», «Oprasbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTHUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmney, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YyepBUY, «YaeHucToHOrMEY, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBuTue XU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTre XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pey, «Pa3BuTue XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIKHBIEC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJIJIEKIIUH
WIJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl WU 3BEpEN,
KOJUIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnas JgaGoparopHas padora «MoJeaupoBaHUE — OIBITOB
Munnepa—tOpu 1o n3ydeHnto abMOreHHOT0 CUHTE3a OPraHUYECKUX COSTUHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «l3ydyeHue M OINHCAHUE HMCKOMAEMbIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuyeckass padora «V3ydeHue O0COOCHHOCTEH CTPOCHHUS PaCTEHUM
Pa3HBIX OTICJIOBY.

IIpakTnueckas padora «M3yueHue oCOOCHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Penurunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YenoBeka ¢ KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, br3M0JI0r0-0MOXUMHUYECKHE,
noBeeHueckre. OTInuMs 4eloBeKa OT )KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe TOJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATbHBIC.
CooTHoIieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(IpOKOHCYJIIBI) U PaHHUE MOHTUbI — OOIIKE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsIH U
moJieid. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUA OPYIHU Tpyaa. UenoBeK MpSIMOXOISIIUN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0o0mMMA  MpeoK
HEAHJEPTATBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeK HEeaHAEPTaIbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamu Adpuku.
[TameoreneTnka u MaJIeOreHOMHUKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHbBI OTOOp B MOIMYJIALMSIX
yesoBeka. MyTallMoHHBIM Tpoiiecc U mnojduMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. IloHdatue o pace. bompmme pacel: eBpoOI€OMIHAS
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh  pacu3Ma.
[IprcniocOONEHHOCTh YeNOBeKa K pPa3HbIM YCJIOBHSM OKpYXKarouled cpeasl.
Bnusinue reorpaduueckoit cpenbl U Apelida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexaucuMIuIMHapHbple  MeToJbl B (usnueckoil  (OMOJIOTrHYECKOM )
AHTPOIIOJIOTHHU.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEeJIOBECUECKUX TOMYyJsiUi. brocoluanbHble UCCIEA0BAHUS MPUPOJIBI YEJIOBEKA.
HccnenoBanue KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBeKay,
«YenoBekooOpa3Hbie 00€3bsiHB», «CKener dYeloBeKa U CKEJeT IIHUMITaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J{BUKYIINE CUIIBI aHTPOIOTEHE3a», « IBOJIIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «YenoBek  ymenbli», «YemoBek
NpAMOXOASAINNY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «Tambl 3BOJTIOLNHU YEIOBEKA», «Packl 4eIOBEKay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MudogorndyeckuMu U OHUOJEHCKUMU CIOKETaMHU MPOUCXOXKIEHUS YeJIOBEKa,
doTorpadur HaXOJOK UCKOMMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YeJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «lV3yueHne OCOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuyeckas padora «/3ydeHne S3KOJIOrMYECKUX aJaNTalMi YETOBEKay.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxaeHue u pazputhe skojgoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepnoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agauun
3KoJIOruU. CBSI3b 3KOJIOTUH C IPYTUMU HAYKaMH.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJOTMU. MOHUTOPUHT
OKpY’KaroIIeh Cpeibl: JIOKAIbHBIM, pErHOHATBHBIN U TJI00aTbHBIIH.

3HaUEHUE OKOJOTMYECKMX 3HAHUW IS YEJOBEKAa. JKOJIOITMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

[Hoptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuos, O. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Paznensl skojorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpenb».

JlaGopaTopHas padora «3yuenue METO/IOB JKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckne (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennsie. O01me
3aKOHOMEPHOCTH AEHCTBUSl dKojoruyeckux Qakropos. Ilpasmio munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHasg poJib CBETA.
doTonepuoanu3M.

Temmnepatypa kak skosiorudeckuii dakrop. JleiicTBue TtemmepaTypbl Ha
opraHu3Mmbl. [loMKknIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocoOneHus pacteHund K
MoJJIep )KaHui0 BoJHOTO Oananca. Kiaccudukamus pacTeHHI MO OTHOIICHUIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
ryOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3uMKO-XUMUYECKHe
OCOOCHHOCTH cpea o0uTaHus opraHu3MoB. lIpucnocoOsieHHsi OpPraHu3MoB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemiHue u BHyTpeHHME putMmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpHcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HHU.

Kusznennoie Qopmbl opranuszmoB. llonsitue o Ku3HeHHOU (opme.
XKusznenusie HOpMbI paCTEHUM: 1E€pPEBBS, KYCTAPHUKHU, KYCTAPHUYKHU, MHOTOJIETHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUIITHUYECTBO, cuMON03 u ero ¢opmel. [lapasutusm, koomneparus,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue,  (opuueckue, ¢dadpudeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[pyHIIUI KOHKYPEHTHOT'O UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumbel u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY», «DBHOJOTUUECKHE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzm», «Konkypenmus», «CuMOno3y,
«KomMeHcanmnzm.

O6opynoBanue: repdbapuyd pacTEHUN W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEeHUs, TepOapri U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTECHUM, Uydesia MTHI] U 3Bepel, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUIGKIIMM PACTEHUHW H O>KMBOTHBIX, OO0JANaOIMUX dYepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUH KU3HH, repObapuu u
KOJUICKITUU DPACTEHWI M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIIMH
KUBOTHBIX, YUACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHass paGora «BpIABICHHE NPUCTIOCOOICHUN OpPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi paGora «BpIsIBICHHME MPUCIIOCOONICHUH OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass padora «AHaTOMUYECKHME OCOOCHHOCTH pACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikoiorusi BUJA0B ¥ MOMYJISALNI

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISLIHH. [lonmynsamust  Kak
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH cpelibl, GPU3UYECKUX OaphEPOB U
0COOEHHOCTEWM OUOJOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiiuii. OCHOBHBIE TIOKa3aTeNM MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi M TIOJOBasg CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKOJOTHYeCcKass CTPpYKTypa nomyianuu. OUeHKa YUCIECHHOCTH MOMYJIAIUU.
JluHamuyKa monmynsauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIMYJISALUU.
MoaenupoBaHue TMHAMHUKA NOMYJIsiud. KpuBble pocTa YMCICHHOCTH MOM YJISLIUH.
KpuBbie BbDKMBaHUs. Perynsiuss YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKHE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUEcKON HUIEe Buaa. MectooOutanue. MHoroMepHas
MoJzienb 3Kojormueckor Humu Jx.M. XarumHcona. Pa3zmepsl 3kosiornueckoun
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

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

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

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel M CcXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«ITpocTpancTBEeHHass  CTpyKTypa  HoOnysinuu», «Bo3pacTHble  OUpaMUIbI
nonyisiuuny, «CKOpPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMm», «Mogenp s3kosorudeckor Humu [Jx. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «lIpucmocoGieHuss ceMsSH  pacTeHHH K
pacCeyICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranm3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexmy
OpraHM3MaMHy B OHOLIEHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHOHATbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U mitbl B 3kocucTeMax. KpyroBopoT BEIIECTB U ITOTOK SHEPTUU
B OKOCHCTEME.

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

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
HamnpaBrienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykKueccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUA Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie SKOCUCTEMBL. JKOCUCmeMbl 03EP U peK. DKocucmemvl Mopeti u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEXK/Ty aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponuzanus Topoickod ¢aynsl. buonorudyeckoe u
X031CTBEHHOE 3HAYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpPraHU3MOB B
aKkocuctemax. Ponv kackaoHoco 3ggexma u 6udo8-30ughpukamopos (Kirouegvlx
8U008) 8 PyHKYUoHUposanuu skocucmem. [lepeHOC PHEPTUH W BEIIECTB MEKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3JICHCTBUI.

Mexanusmul 8030eticmeus 3GepA3HEHUl pPA3HbIX Mmunos Ha
CyOOP2aHUZMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA ~ AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykrypa  OuoneHo3a»,  «JKocHucTeMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JIKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUUECKAs MUPAMHIA YHUCET»,
«JKonoruyeckas nmupamuaa OMoMacce», «IKOJOTHUYECKass MUpPaAMUA SHEPTHI,
«O06pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHoBieHUE jieca mocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypooskocuctem».

O6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Uydelia MTUIl |
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTEHUI, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas padora «M3ydeHue paszHooOpazusi MEIKHX TOYBEHHBIX
YICHUCTOHOTUX B Pa3HBIX IKOCHUCTEMAX).

IKCKypeHusi «IKCKYpCHUsl B TUIMYHBIN OMoreorieHo3 (B AyOpaBy, Oepe3HSsK,
SJIBHUK, HA CYXOJIOJIbHBIN MJIM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpo’KoCHCTEMY (HAa MOJE€ WU B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0Oojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja ku3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



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

3aKOHOMEPHOCTH cyllecTBoBaHUsl 6nocheprbl. OcobeHHOCTH OHOChepbl Kak
rJ100aIbHOM 3KocHucTeMbl. J{MHaMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonsitue o Omome. OCHOBHbIE OMOMBI CYIIIHU:
TYHJIpa, XBOWHbIE JIeCa, CMEUIaHHBIE U IIMPOKOJIMCTBEHHBIE JIeCa, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphs. KiuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

CrtpykTypa u QyHKIHMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO NOTEHIIMANIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopot yrinepona B mpuposae», «KpyroBopor kuciopoga B MpupoOJe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kiumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemanasiii jgec», «IIIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Ob6opynoBanue: repOdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKUE KpU3UChI M WX TNPUYMHBL. Bo3nelcTBue dyenoBeka Ha
ouocepy. 3arpszHenune Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U KUBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO W JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHUHUIIBI OXPaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300JI0rMYECKUE TTAPKU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBIL.
PanponansHOE€  NPUPOJONOIB30BAaHME M COXpPAaHEHHE  OHMOJIOrMYECKOTOo
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMNACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle uccie0osanus nepexooa K pecypcocbepezaroweti u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K
ungopmayuu no  cocmoaHuro OMOEabHLIX U008 u dKkocucmem. (OcHoOBbI



aKopeabunumayuyu dKocucmem u cnocob6os 00pbObl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble PUPOJIHbIE TEPPUTOPUNY», «MOAENH YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHur" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI 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 oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPAMMBbI MO OUOIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OO0YYArOIUMHUCS POCCUUCKON
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO OHOJIOTHH,
yeneHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPAIUIIMK Pa3BUTHS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJICTBOBATHCSI B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYCCKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH )KU3HECHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE Y4YeOHOM W BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMHU, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, NMPUHATHIMU B OOIIECTBE IMpaBUJIaMH M HOpPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCIIMTaHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IMPABOIOPAJKY, YEJTOBEKY TPyAa U CTapuIeMy MOKOJICHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIIMXCS PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIBHOCTU B MPOILECCE PeaM3allud OCHOBHBIX HAMpPaBICHUIN
BOCIIUTATENILHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

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

OCO3HAHHUE CBOMX KOHCTUTYLHMOHHBIX IpaB M OOS3aHHOCTEH, yBa)XeHUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMOJHEHUA
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJOTMH, TOHMUMAaHHUS 3HAYCHHS OWOJOTMM B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOULIEHHE K CBOUM POAUTEISAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMH Hapo1oB Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIECHU;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



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

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

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

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

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHSITh TAKYIO IE€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHHIO W C€aMOOOpa30BaHHMIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

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

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCIEACTBUMA s
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOAOIIONB30BaHNEeM  (COONIIOICHWE  TPaBWJI  TIOBEICHHWS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUOB,
aKocHUCTEM, Orochephl);

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



HaJIMYUe Pa3BUTOrO SKOJIOTMUYECKOTO MBIIUICHUS, YKOJIOTUUECKOU KYJIbTYPHI,
OTbITa NeATeTbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOUN NEATEIbHOCTH YKOJIOTHUECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TTO3HAHUSI MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJiu B
dbopMUPOBaHUN PAIMOHAIBHOTO HAyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWW TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW LMBWIM3AINU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieyeHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PAIMOHAIBHOMY
MCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH oOydaromuxcs, GopmMupyeMoit
MIPY U3y4YCHUU OMOJIOTHH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKIIOUCHHS HAa OCHOBE HAy4YHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IEHHOCTH HAaY4YHOH JESITEJIbHOCTH, TOTOBHOCTHh OCYIIECTBISTH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO NESITEIbHOCTh UHANBUAYAIBLHO U B TPYIIIIE;

FOTOBHOCTh U  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHMIO HOBBIX 3HAHUI MO OHOJIOTUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIAMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMBbIe Ji1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LEIOCTHOCTh HAYYHOW KapTUHBI MHUpPa U COEMU(UKY METOJIOB IO3HAHUA,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,

UCClieloBaHue,  HaOJOJIeHHe,  HM3MEpeHHe,  OSKCIepPUMEHT W Jpyrue);
yHHUBEpCAJIbHbIE y4eOHble JelcTBUsS (TIO3HABaTelbHbIE, KOMMYHHKATHBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWUSI W  yHUBEpPCAIbHBIC Y4YeOHBIC JICHUCTBUA B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuojIorMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuyatomierocs OynyT chOpMHpPOBaHbI —TMO3HABaTEIbHBIC
YHUBEpPCAJIbHBIE yUeOHbIE IEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
JCUCTBUSI, PETYISITUBHbIE YHHUBEpCAJbHbIE Yy4YeOHBbIE JEHCTBUS, COBMECTHAsS
NEeATEIbHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS IMPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeCTBUAMM:

1) 6a30Bble JJOrHYeCKHe JeHCTBHSA:

CaMOCTOATENTLHO  (QOpMyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KJIacCU(pUKAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHSATUN (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpeNeNaTh LeNu ACeSATEIbHOCTH, 3ajaBas MHapamMeTpbl W KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTh PE3YJIbTaThl ACSITENLHOCTH C TOCTABICHHBIMU LIETAMU;

UCTIOJIb30BaTh OMOOTHYECKUE TIOHITHS JJIT OOBSICHEHUS (DaKTOB W SIBJICHHIM
YKWBOU IPUPOJBI;

CTPOUTH JIOTMUECKUE pacCyXJeHUs (MHAYKTUBHbBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM U MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

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



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

pa3palaTbiBaTh IJIaH PEIICHHS MPOOJIEMBI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

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

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBHUSIX  PeEajgbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATh KPEATHBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH Y4€OHO-UCCIIEIOBATEILCKON M TPOCKTHOM JIESITEIILHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTIOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, TPUMEHECHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €ro MHTEPIpEeTalnd, MPeoOpa3oBaHUI0 U NPUMEHEHHIO B Y4E€OHBIX
CUTYallUiX, B TOM YKCJIE TIPU CO3[IaHUN YUY€OHBIX U COIMAIBHBIX MPOEKTOB;

(dbopMUpOBaTh HAYUHBIN TUN MBIIUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

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

BBISIBJISITh MIPUYMHHO-CJICJACTBEHHBIC CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOAUTh apTyMEHTHI [JIs JI0Ka3aTesIbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

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

YMETh MEPEHOCUTHh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO O0JacTu
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH MNPOOIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTePHATUBHBIE PEIICHUSI.

3) padora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOpMAIUU (TEKCTE Y4eOHOTO
MocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax NaHHbIX, B VHTepHeTe), aHAIM3UpPOBATH



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

dbopMynHUpOBaTh 3aMpOChl U MPUMEHSITh PA3IUUYHBIE METOJBI MPHU TMOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3JIMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPEICTABICHUS
Oouonornyeckoit nHpopMauu (CXeMbl, TpadUKH, THATPAMMBI, TaOIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJI30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpPEJACTBA IMpu pabdoTe ¢
Ouosiorndyeckor mHOpPMANMEH: TPUMEHATh XUMHYECKHE, (PU3HYECKUE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U NPEoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pACIO3HABaHUS M 3allUTBl  WHGOOpMAINH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OgiaeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCHUTEIHHO BBIMOJIHEHUS TpejiaraeMoun
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaldbHBIE CpeACcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyAIlHi,
YMETh CMSITYATh KOH(JIMKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO HU3JIAraTh CBOIO TOYKY 3PEHHUS C HUCIOJIB30BAaHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW W WHAWBUIYATHHOU
paboTHI MpHU pelIeHUH OMOTOrMYEeCKON MPo0OIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOJICHCTBUS TP PEIICHNN YIeOHOMN 3a/1auu;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YleHa KOJIJIEKTUBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHUHW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

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

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

OCYLIECTBIJIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3JIUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHMUS JUIsl BBISBICHUS MpoOJIeM M UX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYILECTBIIITh ITO3HABATEIBHYIO NIE€STEIBbHOCTD, BBIABIISITH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH  pEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHU];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTATOB U
OCHOBaHUM, MCIOJIb30BATh MPUEMBI peIeKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHCKH WU CBOEBPEMEHHO IPHUHUMATH PELUICHHUS MO HUX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO APYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornn. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH TIO
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
roJlamMm U3y4eHHUsl.

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

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHICHMH TPoOJIeM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYyOECKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIFOYACT:
OCHOBOIOJIaralmne ONOJIOTMYECKUEe TEPMUHBI U TMOHATUS (KU3Hb, KJIETKAa,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIMsS, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. Illneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHUS  KYJbTYPHBIX  pAacTeHMil),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICIICHUSI, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaenss, TOMOJOTMYECKUX PSAJIOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIIEATh CYIIECTBEHHbIE TPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCIIE
OakTepuii, r(puOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPIaHOB U CHCTEM
OpraHOB pAacTEHUM, >KUBOTHBIX, YEJOBEKa, IPOLIECCOB KUZHEAEATEIbHOCTH,
MPOTEKAIOUIMX B OPraHM3Max PacTeHHUH, *KUBOTHBIX U YEJOBEKA, OMOJOTMYECKUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, ME€I03a, raMeTorenes3a, AMOpHUOreHe3a, MOCTIMOPUOHANIBHOIO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUSL  opraHu3Ma  (OHTOreHe3a),
B3aMMO/JICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3M MEXAY OPraHOMIaMu KIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KIJIETOK pa3HBIX TKaHEW W WX QYHKIUIMH, MEKIY
opraHaMud M CHCTEMaMu OpraHOB Y pPAacCTeHHi, >KUBOTHBIX M 4YeJOBEKa U MX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY STallaMu
oOMeHa BElIEeCTB, ATaraM KJIETOYHOTO IIUKJIA U KU3HEHHBIX IUKJIOB OPTraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTUNOM U (DEHOTUIIOM, (PEHOTHUIIOM U
dakTOpaMu cpesibl OOUTAHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl 10Ka3aTeIbCTBA POACTBA OPTaHU3MOB pPa3HBIX
CUCTEMATHUYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJOTHYECKUE 3a/1aUH, BBISIBISTh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTHYECKUMH MPOILIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHITH JA0OpATOPHBIE U TPAKTHYECKHE PaldOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, TPOBEPATh MX IKCICPUMEHTAIHHBIMU
cpenctBamu, GOpMYNIHpYS 1Edb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJYYCHHBIC
PE3yNbTATHI U JACNIaTh BHIBOBL;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMooruu,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBIATH  TMOJNYYCHHBIC  Pe3yNbTaThl HAa  yUYEHUUYECKUX
KOH(DEpeHITHsX;

YMEHUE OIEHMUBATh AITUYECKHE AaCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBaHUWE,  HCKYCCTBEHHOE
OIUTOIOTBOPEHME, HANPABIEHHOE M3MEHEHHE I'€HOMa M CO3/laHhE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTH B 00JlacTU OMOJIOTUM, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAINIPaBJICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHMS B OpraHu3alusaX CpeaHero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmera «buosorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEYEeCTBA, a TaKXKe B PEIIEHHMH BONPOCOB PpalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTHY;

yMEHUE BJIAJETh CHUCTEMOW OHMOJIOTMYECKMX 3HAHUH, KOTOpas BKIIOYAET
ONpeJIeIeHHs] W TOHMMAaHHWE CYIIHOCTH OCHOBOIOJIATaloONIUX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHCTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTeTUYECKas TEOPHs IBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 nyTsIX U HampaBieHusx 3Boronnu, B.. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinGepra,
3apoabiieBoro cxoxacrea K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
9KOJIOTUYECKON MHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAMH  HAYYHOrO  IIO3HAHWS,
MCIIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUSIX )KUBBIX 00OBEKTOB M IKOCHCTEM
(omucanue, mM3MepeHue, HaONIOIeHHEe, HKCIIEPUMEHT), CIocO0aMH BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TNPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONAaTPUUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JABMKYITUX CHJI SBOTIONWN HA TEHO(POH T TIOMYJISIIUH,
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAaHABIWBATH B3aUMOCBS3M MEXKIY MPOIECCAMU HBOJIIOIUH,
JBIKYIIUMU CUJIAMH aHTPOIOreHe3a, KOMIIOHEHTaMH Pa3IMYHBIX AKOCHCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUMTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K Cpelie OOMTaHMs, aOMOTHYECKMX U OHOTHUYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBS3€H OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY IS JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB U CPEJbl OOUTAHUS, STUHCTBA
YEeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pa3wsi BHUIOB U
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE pelIaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMbIMH OMOJIOTHYCCKUMH MPOIIECCAMU U SIBJICHUSMH, JEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHWE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HMX OKCICPUMEHTAIbLHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYYEHHbIE  PE3yJdbTaThl HAa  YYEHHYECKUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUSIX U CIOCO0axX MpPeaoTBpAICHUS
rI00aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBHIOOP OyayIiel npodecCHoHAIBHOM
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBIIINICHHOCTH, YTAyONsTh TO3HABATENbHBIM HWHTEpEC, HaIpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIECH  mMpodeccud U TPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 b 2
MONOTHA KAk Hayxa https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 /KHBBIE CHCTEMBI H HX H3y<ICHHC 3 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
3 buonorus etk 3 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XuUMHUYecKasi OpraHu3amus KJISTKA 18 1 httos://m. edso0.ru/7fA1c292
bu6mmoreka [JOK
> CTpoCHHE 1 yHKLIH KICTKH 10 2 https://m.edsoo.ru/7f41c292
6 OOMeH BelecTB U MpEeBpaIleHUe SHEPTUH B 10 1 bubnuoreka [JOK
KIIETKE https://m.edsoo.ru/7f41c292
HacnencrBennas undopmanus u bubnnoreka [JOK
7 R 10 1
peanuzanus e€ B KIeTKe https://m.edsoo0.ru/7f41c292
. bubnuoreka [JOK
8 JKHSHCHHEIH LK KICTKA 8 . https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
o CTpOCHHE 1 GYHKIMH OPranH3MOB 19 2 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
10 Pa3mHOkeHMe U pa3BUTHE OPraHNU3MOB 10 2 httos://m.edsoo.ru/7f41c292
11 I'enernka — Hayka O HaCIEACTBEHHOCTH U 4 1 bubnuorexa [IOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HU3MCHYUBOCTH OPraHn3MOB

https://m.edso0.ru/7f41c292

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 12 1 E;Ig?;;f;zf :3/I§f41c292

13 3aKOHOMEPHOCTH M3MEHUMBOCTH 8 1 E;i?;ﬁf;if :3/I§f41c292

14 I'eneTuka yemoBeka 5 1 Et?ri?;lr%fcizf r(3/I§f410292

15 Ceexaunn oprammos : : oo 4129

16 BroTtexHonorusa u cuHTETUUECKAsA OHOIOTHS 6 Etfi?;;fg;g S/I;fﬂczgz

17 PesepaHoE BpeMs 2 Etfin;;ﬁ;})[ 3/I;f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 16



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 3apoKJIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX 6 bubnuorexa [JOK
MpeACTaBICHUN B OMOJIOTHH https://m.edso0.ru/7f41c292
N bubmuorexa [JOK
2 M 1 2
HKPOIBOIIONI H €€ PESyIBTaTHI 6 https://m.edso0.ru/7f41c292
3 MakposBOIIOLHS U €€ Pe3yIbTaThl 8 bubmorexa [IOK
p H pesy https://m.edso0.ru/7f41c292
4 [IpoucxoxneHve U pa3BUTHE )KU3HU HA 17 2 bubnuoreka [IOK
3emie https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
5 IT — 12 1
POUCXOXKICHUE YETIOBEKA — aHTPOIIOTCHE3 httos://m.edsoo.ru/7f41c292
DKOJIOTHS — HayKa O B3aMMOOTHOIIICHHSIX
6 OPraHU3MOB M HAJOPTraHU3MEHHBIX CHCTEM 5 1 bubmorexa HOK
p . 7OoP N https://m.edsoo.ru/7f41c292
C OKpYXarolien cpeaon
bubnuoreka [JOK
7 0 11 2
OpraHH3MbI 1 Cpeaa OOHTAHHA https://m.edso0.ru/7f41c292
. bubnuoreka [JOK
8 11 1
JKOIOTHS BHIIOB 1 HOMyIALMH https://m.edso0.ru/7f41c292
9 DKOJIOTHS COOOIIECTB. IKOJOTHUCCKUE 14 1 bubmuoreka [JOK
CUCTEMBI https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
10 b — 8
mocepa — riobanpHas sKocucrema https://m.edsoo.ru/7f41c292
11 UYenoBek u OKpyKarolas cpena 8 bubnuorexa [IOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

https://m.edso0.ru/7f41c292

12

PesepBHOE Bpems

10

bubmmoreka [{OK
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka KonTposbubie | IlpakTnueckue Aara tupposLIe Aara
n/n Bcero H3y4eHusi | oOpa3zoBaTeibHbIE pakTHYecKan
padoThI padoThI pecypest

buonorus xak bu6mmoreka [{OK

1 KOMIUIEKCHAs HayKa 1 1 https://m.edsoo.ru/7f41c292
KaK 9acTh COBPEMEHHOTO
oOmrecTBa

p | Hmeowronin H——
CBOICTBa S '

3 YpoBHEBas OpraHu3anus 5 Eg{?ﬁ?ggg gr(jllif41c292
KUBBIX CHCTEM S '
Hctopus OTKpBITHS U bubnuoreka [JOK

4 M3Y4YEHUS KIICTKH. 2 https://m.edsoo.ru/7f41c292
Knerounas teopus
MeToabl MOJEKYISAPHOI bu6mmoreka [JOK
U KJIETOYHOU OHOJIOTHH. https://m.edsoo.ru/7f41c292
[IpakTuueckas pabora
«M3ydyeHne MeTOI0B
KJIETOYHOU OMoJioruu

5 2 1
(xpomarorpadus,
anexktpodopes,
middepennnanbHoe
eHTpudyrupoBaHue,
I1IP)»



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

XUMHYECKUHA COCTaB

bubnuoreka [IOK

0 KIIETKU https://m.edsoo.ru/7f41c292
MuHepanbHble BELIECTBA bubnuorexa [IOK

7 KJICTKH, UX https://m.edsoo.ru/7f41c292
OuosioruyeckKas pojb
Oprannueckue BeIecTBa bubnuotexa [JOK
KIJIETKU — OEJIKH. https://m.edso0.ru/7f41c292

8 JlabopaTtopHnast pabota
«O0bHapyxeHne 0eIKOB C
MTOMOIIBI0 KAYECTBEHHBIX
peaxkuuin
CaolicTBa, bu6mmoreka [IOK

9 Kiaccuukanus u https://m.edso0.ru/7f41c292
dbyHKIIMN OETKOB

10 OpraHudecKue BEIECTBA Et?rij?/P/I;T:cIi(si c%lr(jlléf41c292
KJIETKU — YTJIEBOIbI S :

1 Opranuyeckue BeLecTBa Eg{iﬁ;‘;f;i cflr(:/I?f410292
KJIETKU — JIUITH]IBI S :
HyxiiennoBbIe KUCTIOTHI. bubnuorexa [IOK
JAHK u PHK. https://m.edsoo0.ru/7f41c292
JlaGopaTtopHas pabota

12 «HccnenoBanue
HYKJIEMHOBBIX KUCTIOT,

BBIZICTIEHHBIX U3 KIETOK
Pa3TUYHBIX OPraHU3MOBY
13 Crpoenue u GyHKIUU bubnmnoreka [JOK

AT®. [Ipyrue



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HYKIIE03uATpUudochaTel
(HT®)

https://m.edso0.ru/7f41c292

CexBenupoBanue [IHK.
MeToapl TEHOMUKH,

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

14
TPAHCKPUTITOMHUKH,

MIPOTEOMUKH

15 Meronas! CTpyKTYpHOI E:;I@.THOTGKE‘ HOK
BHOTOTHH ps://m.edso00.ru/7f41c292
Turer KITeToK. bu6moreka [IOK

16 [TpokaproTHdeckas https://m.edso0.ru/7f41¢c292
KJIeTKa
Crpoenue bubnuorexa [JOK
YKaPUOTHIECKOM https://m.edsoo.ru/7f41c292

17 kietku. [IpakTnueckas
pabota «3y4yeHue
CBOMCTB KJICTOYHOM
MeMOpaHbI»

18 HomepxnocTHLIA ]k?t?fsﬂlpllr?:cﬁ)? r(jllif4lc292
anmnapar KJIeTKH S '
OnHomMeMOpaHHbBIS bu6mmoreka [JOK
OPraHoOU bl KJICTKH. https://m.edsoo0.ru/7f41c292

19 [IpakTudeckas pabota
«3yueHne IBUKEHUS
[UTOTIIa3MBI B
PACTUTENBHBIX KIETKAaX)

ITonyaBTOHOMHBIE bubnuorexa [IOK
20 OpraHoubl KIETKU: https://m.edso0.ru/7f41c292

MUTOXOHIAPUH,



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

IJ1aCTUABI.
JIaboparopuas pabota
«HccnegoBanue
J1a3MOJIA3a U
JIeTIa3MOJIN3a B
PACTUTCIIBHBIX KIICTKAX»

21

HememOpanHsbie
OpraHoubl KIETKU

bubmmoreka [{OK
https://m.edsoo.ru/7f41c292

22

Crpoenue u GyHKUINUU
aapa

bu6moreka [IOK
https://m.edsoo.ru/7f41c292

23

CpaBHuTenpHas
XapaKTepUCTHKA KIETOK
sykapuoT. JlabopaTtopHas
pabota «3y4yeHue
CTpOEHUS KIETOK
Pa3IUYHBIX OPraHU3MOBY

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

24

AccuMuanusa u
JUCCHUMUJISALINS — JIBC
CTOPOHBI META00IU3MA.
Tumel 0OMeHa BEIISCTB.
JlaGopaTopHas pabota
«3yuenue
KaTaJIuTHYECKOMI
AKTUBHOCTH ()EpMEHTOB
(Ha mpumepe aMuIa3bl
WJTU KaTajiasbl)»

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

25

depMeHTaTUBHBIN
XapaKkTep peakuuit

bu6mmoreka [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

KJICTOYHOTO
MeTabosm3Ma.
Jlaboparopnas pabota
«M3yueHne
(hepMEHTaTHBHOTO
pacIieruieH sl epoKCuIa
BOJIOpOJIa B
PacCTUTENIbHBIX U
KUBOTHBIX KIIETKaX)

https://m.edso0.ru/7f41c292

benku-aktuBaTopsl u

bu6mmoreka [IOK

26 :
e TKU-HArHOUTOPHT https://m.edso0.ru/7f41c292
27 ABTOTPO(HBIN TUII bu6miorexa LHOK
0GMEHA BEIIECTB https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
28 PotocnuTes https://m.edso0.ru/7f41c292
XeMOCHHTE3. bu6mmoreka [JOK
JlaGopaTopHnas pabota https://m.edsoo.ru/7f41c292
29 «CpaBHEHHE MTPOLECCOB
dboTocuHTE3a N
XEMOCHHTE3a»
AHa’poOHbIC bubnuoreka [JOK
opraHusmsl. Bunbl https://m.edso0.ru/7f41c292
OpO>KEeHHUS.
30
JlaGoparopHas paboTa
«CpaBHEHHE MTPOLIECCOB
OpO>KeHUSI U ABIXaHUSD»
31 AdpoOHBIE OpraHU3MBI. bubnuorexa [IOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Oranbl 3HEPreTU4ecKoro
oOMeHa

https://m.edso0.ru/7f41c292

DHeprusi MeMOPaHHOTO
rpaJleHTa MPOTOHOB.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

32 Cunre3z AT®: pabdora
npotoHHOU AT®-
CHHTa3bI

33 Peakiuy MaTpu4HOro Bubmmoreka [IOK
CHHTE3a https://m.edsoo.ru/7f41c292

2 TpaHCcKpHILHS — bubmnorexa IIOK
MaTpuaHBbIi cunTes PHK https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK

35 Tpancnsuus u e€ sTanbl https://m.edso00.ru/7f41c292
KonupoBanue bu6mmoreka [IOK

36 aMUHOKHCIIOT. Posb https://m.edsoo.ru/7f41c292
pubocoM B OMOCHHTE3E
Oenka

37 OpraHu3zalys reHoMa y bubnuorexa IIOK
NPOKAPHOT | 3YKAPHOT https://m.edso0.ru/7f41c292
MonexynspHbie bubnuorexa [IOK

38 MEXaHU3MBbI SKCIPECCHH https://m.edsoo.ru/7f41c292
T€HOB Y DYKapuoT
Bupycsr — bubnuoreka [IOK

39 BHEKJIETOYHbIE ()OPMBI https://m.edsoo.ru/7f41¢c292

JKU3HH U O0JIMTaTHBIE
mapa3uThl.



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

[IpakTuyeckas pabora
«Co3nmanne Moaenu
BHUpYCa»

Bupycusie 3a601eBanus

bu6mmoreka [IOK

40 YEeJI0BEKA, )KUBOTHBIX, https://m.edsoo.ru/7f41c292
pacTeHui
a1 Hanorexuoyoruu B Bubmmoreka [IOK
GHOJIOTHH H MEIHIIHS https://m.edso0.ru/7f41c292
1 YKH3HEHHBIH LHKIT bu6moreka [IOK
KIICTKH https://m.edsoo.ru/7f41¢c292
43 MaTpuuHEIi CUHTE3 bubmmorexa IIOK
JIHK https://m.edsoo.ru/7f41c292
XPOMOCOMBI. bubnuorexa [JOK
JlaGopaTtopHnas pabota https://m.edsoo.ru/7f41c292
44 «M3ydeHne XpoMocoM Ha
TOTOBBIX
MHKpOIIpernapaTax»
45 Jlenenue KIeTKH — bubmuoreka [JOK
MUTO3 https://m.edsoo.ru/7f41c292
TuImbl KIIETOK. bubmuoreka [JOK
Kapunoxkunes n https://m.edso0.ru/7f41c292
[IUTOKUHES.
46 JlaGoparopHas paboTa

«Habmronenue MuTo3a B
KJIETKaX KOHYHKa
KopeIlka yka (Ha



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

TFOTOBBIX
MUKpOIpernaparax)»

PCFYJIﬂIII/IFI KHU3HCHHOTI'O

bu6mmoreka [IOK

47 -
LK KIETOK https://m.edso0.ru/7f41c292
18 Opraiusm Kak eJInHoe Bubmmoreka [IOK
nenoe https://m.edso0.ru/7f41c292
Tkanu pacreHuit. bubnuorexa [JOK
49 JlabopaTtopHnast pabota https://m.edsoo.ru/7f41c292
«3yuenue TKkaHeu
pacTeHuin»
TKaHH KUBOTHBIX U bu6moreka [IOK
50 yenoBeka. JlabopaTopHas https://m.edsoo.ru/7f41c292
pabota «3y4yeHue
TKaHEH JKHBOTHBIX)
Opransbl. Cuctembl bubmuoreka [JOK
opraHoB. JlaboparopHas https://m.edsoo.ru/7f41c292
51 pabota «/3yyeHue
OpPraHoOB I[BETKOBOTO
pacTeHus»
bubmuoreka [JOK
52 Omnopa Tena opraHu3MoB https://m.eds00.ru/7f41c292
bu6mmoreka [JOK
53 JIBIKEHHE OpraHu3MoB https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
54 ITuranue opraHu3MoB https://m.edso0.ru/7f41c292
55 IInTanne mMo3BOHOYHBIX bu6mmoreka [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

JKUBOTHBIX.
[InmeBapurenpHas
CHUCTEMA YEIIOBEKA

https://m.edso0.ru/7f41c292

bu6mmoreka [IOK

56 HpIxanne opraHu3mMoB https://m.edsoo.ru/7f41c292
JIbIXaHHE MO3BOHOYHBIX bubnmorexa LIOK

S7 KUBOTHBIX ¥ JeTOBEKA https://m.edso0.ru/7f41c292
TpaHCHOPT BEWIECTB Y brbmotexa LIOK

58 OpraHH3MOB https://m.edso0.ru/7f41c292
KposeHnocHnas cucrema bubnuoreka [JOK

59 MMO3BOHOYHBIX )KMBOTHBIX https://m.edso0.ru/7f41c292
M YeJI0BEKa
Bhienene y bubmmoreka [IOK

60 OpraHH3MOB https://m.edso0.ru/7f41c292

bu6mmoreka [JOK

61 3amura y OpraHu3MoB https://m.edso0.ru/7f41c292
VMMyHHas cucTeMa Brbmmotexa LIOK

62 qeNOBEKA https://m.edso0.ru/7f41c292
PasapakuMocTh i bu6mmoreka [JOK

63 PErYIISAIHS Y OpraHu3MOB https://m.edso00.ru/7f41c292
I'ymopanbHas perysanus bubnuoreka [IOK

64 Y SHIOKpPUHHAs CUCTEMA https://m.edso0.ru/7f41c292
’KMBOTHBIX U Y€JIOBEKA

65 @DopMBbl pa3MHOKEHHUS bubnuorexa [IOK
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OPraHu3MoOB https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
66 HonoBoe pa3sMHOKEHHE https://m.edso0.ru/7f41c292
bu6mmoreka [{OK

67 Metio3 https://m.eds00.ru/7f41c292
I'amerorenes. bubmmoreka [{OK
OO6pazoBaHue U pa3BUTHE https://m.edso0.ru/7f41c292
MOJIOBBIX KJIETOK.

68 JlabopaTtopHnast pabota
«M3ydeHnne crpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTpernaparax»
NuauBunyanbHOE bu6mmoreka [IOK

69 pa3BUTHE OPraHU3MOB — https://m.edsoo.ru/7f41c292
OHTOT€HE3
3akJiajika OpraHoB 1 bu6mmoreka [JOK

70 TKaHEe! U3 3apOJIbIIIEBbIX https://m.edso0.ru/7f41c292
JTUCTKOB
Poct u pa3Butne bubnuoreka [JOK
KUBOTHBIX. https://m.edso0.ru/7f41c292
JlaGoparopHas paboTa

71 «BplsiBIIEHNE IPU3HAKOB
CXOJICTBA 3apOAbIIIeH
MTO3BOHOYHBIX
KUBOTHBIX)»

72 PasmHOXeHUE B bu6mmoreka [JOK
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pa3BUTHE PACTCHUI.
JIaboparopuas pabota
«CtpoeHue opraHon
Pa3MHOXKEHHS BBICIIHX
pacTeHuin»

https://m.edso0.ru/7f41c292

73

Hctopus ctaHoBIECHHS 1
Pa3BUTHS TEHETUKU KaK
HayKu

bubmmoreka [{OK
https://m.edsoo.ru/7f41c292

74

OCHOBHBIE TIOHATHSA U
CHMBOJIbI T€HETHKH.
JlaGopaTtopHnast pabota
«/Ipo3oduna kak 0OBEKT
TeHETHYECKUX
HUCCIIEIOBAHUID)

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c292

75

3aKOHOMEPHOCTH
HaclleI0BaHUs
IIPU3HAKOB.
MonorubpuaHoe
CKpEeLI1BaHUE.
IIpakTuyeckas pabora
"N3yueHue pe3ynbTaToB
MOHOTHOPUIHOTO
CKpELIMBaHUS Y
apo3o¢uis"

bubmmoreka [IOK
https://m.edsoo.ru/7f41c292

76

IuTomornueckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpELIMBaHUS

bub6mmoreka [JOK
https://m.edsoo.ru/7f41c292

77

AHanuzupyroliiee

bu6mmoreka [JOK
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ckpemuBanue. Henonnoe

https://m.edso0.ru/7f41c292

JOMUHHPOBAHNE
JurudpunHoe bubnuorexa [JOK
CKpEILIMBaHHUE. https://m.edso0.ru/7f41c292

[IpakTuyeckas padora

78 «3y4ueHne pe3ysbTaToB
TUTUOPUIHOTO
CKPCIIUBAHUS Y
TPO30(UITBI
[utonoruueckue bubnuorexa [JOK

79 OCHOBBI JUTHOPHTHOTO https://m.edsoo.ru/7f41¢c292
CKpEIINBAHUS
CueruieHHOE bu6moreka [IOK

80 HacJIeIOBaHUE https://m.edso0.ru/7f41c292
MIPU3HAKOB

gL | povocom Teop s bon 14292
HACJIEICTBEHHOCTHU S :

bu6mmoreka [JOK

82 ['eneruka nona https://m.edso0.ru/7f41c292

83 ['eHOTHII KaK IETOCTHAS E;i?;;f;i c])_[r(:/ff410292
cucrTema S :
I'eneT4ECKUI KOHTPOJIb bubnuoreka [IOK

84 pa3sBUTHS pacTEHUi], https://m.edsoo.ru/7f41c292
YKUBOTHBIX U YeIIOBEKa
HM3MeHYnBOCTh bu6mmoreka [JOK

85 MIPU3HAKOB. Byl https://m.edso0.ru/7f41c292

N3MCHYNBOCTH
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86

Mo mudukanroHnHas
W3MEHYMUBOCTH

bubnuoreka [IOK
https://m.edsoo.ru/7f41¢c292

87

BapuauuonHslii psa u
BapUalMOHHAS KPUBAsI.
JlabopaTtopHnas pabota
«HccnegoBanne
3aKOHOMEPHOCTEMN
MOTU(DUKAITUOHHOU
W3MEHYUBOCTH.
[Toctpoenne
BapUAIIMOHHOTO Psifa 1
BAPUALIMOHHON KPUBO»

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c292

88

I'enoTnmnmaeckas
H3MEHUYHMBOCTb.
KomMmOunarusHas
H3MEHYHUBOCTD

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

89

MyranuoHHas
W3MEHYUBOCTb.
[IpakTnueckas pabora
«Mytauuu y 1po30Quisl
(Ha TOTOBBIX
MUKpOTpernaparax)»

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO
npoiiecca. JNUreHeTHKa
U SMIUTCHOMHKA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

91

I'enernka yenoseka.
[IpakTuyeckas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
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«CocraBiieHue 1 aHaiau3
POIOCIOBHOM»

Mertoapl METULIMHCKOM

bu6mmoreka [IOK

92 P— https://m.edsoo.ru/7f41c292
3HaYeHUE MEIUITUHCKON bubnuotexa [JOK
TE€HETUKH B https://m.edsoo.ru/7f41c292

93 MPEIOTBPAIECHIH U
JIEYCHU U TeHETHUECKUX
3a00JIeBaHMI YeloBeKa
OCHOBHBIE TOHATHUS bubnuorexa [JOK
CEJIEKIINH. https://m.edsoo.ru/7f41c292
JlaGopaTtopHnas pabota

94 «M3ydenne copToB
KYJIbTYPHBIX PACTCHUN U
MOPOJ TOMAITHUX
KUBOTHBIX»

MeToabl ceneKIIMOHHON bu6mmoreka [JOK
pabotsl. JlabopaTopHas https://m.edsoo.ru/7f41c292

95 pabota «/3yyeHue
METO/IOB CENIeKIIUU
pacTeHui»

JocTmkeHus celneKkuu bubmuoreka [JOK
pacTeHUN U KUBOTHBIX. https://m.edso0.ru/7f41c292

% [IpakTudeckas pabota
«IIpuBUBKa pacTeHHI»

CoxpaHeHue, U3yuyeHue u bubnuoreka [JOK
97 HCIIOJIb30BAHNE https://m.edsoo.ru/7f41c292

TE€HETUYECKUX PECYPCOB
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buorexnonorus kax bubnuoreka [IOK
HayKa ¥ OTpacib https://m.edsoo0.ru/7f41c292
08 MIPOU3BOJICTBA. 1 1
[IpakTuyeckas padora
«M3yuenune oObeKTOB
OMOTEXHOJIOT U
OcHOBHBIE HaITPaBJICHUS bubnuotexa [JOK
99 CUHTCTHUYECKOM 1 https://m.edsoo.ru/7f41¢c292
OounoJsioruun
XpPOMOCOMHas U T€HHas brbnmorexa LIOK
100 HHIKEHEPHS 1 https://m.edsoo.ru/7f41c292
MeIITHHCKHE bu6mmoreka [IOK
101 6HOTEXHOTONHH 1 https://m.edsoo.ru/7f41c292
PesepBHbIit ypoK. bubnuorexa [JOK
[ToBTOpEHME, https://m.edsoo.ru/7f41c292
102 1
0000111eHHE,
cUCTeMaTu3allus 3HaHUH
OBILEE KOJIMYECTBO
- 136 27

YACOB II10 ITPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 4. 2
IBomouHonHas reopis 1. Jlapsina https://m.edso0.ru/7f41c292
9 JIBYOKyIIE CHIIBI ABOJIFOIIMU BHIOB TIO 5 bu6moreka [IOK
Y. lapBuny https://m.edso0.ru/7f41c292
Bopr0a 3a cymiecTBoBaHue,
3 eCTpeCTBeHHIiII;II U WCKYCCTBEHHBIN 2 bubmorera [IOK
Y https://m.edso0.ru/7f41c292
oTOO0D
4 ®opMUPOBAHNE CUHTETUYECKON 5 bubnuoreka [IOK
TEOPHUH SBOJIIOIUU https://m.edsoo0.ru/7f41c292
5 DTanbl 3BOJTIOLIMOHHOTO TPOIIecca: 5 bubnuoreka [JOK
MUKPOSBOJIIOIUSA U MAKPOIBOJTIOLIHS https://m.edsoo0.ru/7f41c292
6 [Tonynsiuus — sneMeHTapHas 5 bubmuoreka [JOK
€UHHULIA DBOJIIOUU https://m.edsoo0.ru/7f41c292
3aK0H T€HETHYECKOTO PaBHOBECHS
k. Xapau, B. BaiinOepra.
7 ﬁa6o aI;(I)[ Has paboTa ZBH)IBJ‘ICHI/I@ 2 1 bubmorera [JOK
patop p . https://m.edso0.ru/7f41c292
W3MEHUYUBOCTH Y 0C00€el 0JTHOTO
BHJIa»
bu6mmoreka [JOK
8 2
OneMeHTapHble (PaKTOPBI ABOJIOLUU https://m.edsoo.ru/7f41¢c292
9 Dddext ocnoBatens. Ipdekr 5 bubnmoreka [JOK

GYTLIJ'IOLIHOFO rOpJIbIIIKa

https://m.edsoo.ru/7f41c292
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10 Murpanuu. M3oaauuu nomyssuii: bubmuorexa [IOK
reorpaduueckas, OMoJoruIecKas https://m.edsoo.ru/7f41¢c292
11 EcrectBennslit oTO0p — bubnuorexa [JOK
HaIPABJISIOIMIHNA (PaKTOP IBOTFOIHH https://m.edso0.ru/7f41c292
bubmmoreka [{OK
12 I1 i 0TO
OHOBOH OTROP https://m.edsoo.ru/7f41c292
[Ipucnoco6aeHHOCTh OPraHu3MOB Kak
€3yJIbTaT MUKPOIBOJTFOITHH.
13 ?Ia(iyo aTo Haﬂp abora «3yueHue brommorexa [OK
paTOpHai p e . https://m.edsoo.ru/7f41c292
apoMop(h030B U UANOATATITAIIAN Y
PacTeHHI U )KUBOTHBIX)
[Ipumeps! npucnocobaeHut y
OpraHu3MoB: MOP(OJIOTHYECKHE,
(dbuzmoornueckue, OMOXUMUIECKUE,
14 noBeieHueckue. JlabopatopHas bubamorera LIOK
: ’ patop https://m.edsoo.ru/7f41c292
pabora «IIpucnocobneHus
OpPraHU3MOB U UX OTHOCHUTEJIbHAS
1enecooOpa3zHoCTb»
Bupn, ero xpurepun u CTpyKTypa.
JlaboparopHas pabota «CpaBHeHHE bubnnoreka [JOK
15
BHJIOB TI0 MOP(OJIOTUYECKOMY https://m.edsoo.ru/7f41c292
KPUTEPUIO»
bubnuoreka [JOK
16 CTpyKTypa B https://m.edsoo.ru/7f41c292
17 Bunoob6pa3oBaHue kKak pe3yabTar bubnuoreka [IOK
MMKPOIBOJIIOLUU https://m.edsoo0.ru/7f41c292
18 CBs13b MUKPO3BOJIIOIIUH U bubnmoreka [JOK

SIHUACMHUOJIOTINN

https://m.edsoo.ru/7f41c292
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MakposBoronus.

19 [TaneoHTOIOTHYECKHE METO/IBI Bubmmorexa LIOK
A https://m.edsoo.ru/7f41c292
U3Y4EHHUS SBOJIOLUU
20 Buoreorpaduyeckue meToap! bubnuorexa [JOK
WU3YyYEHUS SBOJIIOLUN https://m.edso0.ru/7f41c292
OMOpPHOIOrMYECKHUEe U CPABHUTEIBHO-
21 MOP(OJIOrHIECKHE METO Il U3yUEHHUSI bubmorexa HOK
P ye https://m.edsoo.ru/7f41c292
IBOJIIOIIHI
MonekynspHO-T€HETUUECKHUE,
22 OMOXMMHUYECKHE U MATEMAaTHIECKUE bubmorexa IOK
https://m.edsoo.ru/7f41c292
METO/1bI U3y4EeHHUSI SBOTIOLIUU
bu6moreka [IOK
23 06
HHHE SAKOHOMEPHOCTI SB0momH https://m.edsoo.ru/7f41c292
24 AnanTtuBHas paguanus. bubnuoreka [IOK
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOIIUN https://m.edsoo.ru/7f41c292
o5 Hayunble runoTessl NporucxXoxKACHUS bubnuoreka [JOK
YKU3HHU Ha 3emiie https://m.edsoo.ru/7f41c292
26 JloHay4Hble mpeaCTaBICHUS O bubnuoreka [JOK
3apOKICHUH KU3HU https://m.edsoo0.ru/7f41c292
97 OcHOBHBIE 3Tarbl HEOPraHUYECKOU bubnnoreka [JOK
3BOJIIOLUA https://m.edsoo0.ru/7f41c292
28 ['unoTe3sl 3apokKaACHUS KU3HU bubmmorexa [JOK
ORI https://m.edsoo0.ru/7f41c292
Hcropus 3emiu 1 METOABI €€
29 uzyuenus. JlabopatopHas pabora bubnuoreka [IOK
«M3ydeHne 1 ONHUCaHUE UCKOIAEMBbIX https://m.edsoo.ru/7f41c292
OCTaTKOB JAPEBHUX OPraHU3MOBY»
30 HavanpHble 3Tansl opraHu4ecKon bubnuorexa [IOK
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OBOJIIOIINH

https://m.edsoo.ru/7f41c292

bubmmoreka [{OK

31 DBOJIIOLUS DYKapHOT https://m.edsoo0.ru/7f41¢c292
OcCHOBHBIE ATarbl YBOJTIOIUN

32 pacturenbHOro mupa. [Ipakruueckas bubnuorexa [JOK
paborta «3yyenune ocoOeHHOCTEMN https://m.edsoo.ru/7f41c292
CTPOCHHMS PAaCTEHUM Pa3HBIX OTICIOB)

33 OcCHOBHBIE ATarbl YBOJTIOIUN bubnuorexa [JOK
YKUBOTHOTO MHUpa https://m.edsoo.ru/7f41c292
DBOJIONMS )KUBOTHBIX. [IpakTrueckas

34 paborta «3y4yeHune ocoOeHHOCTEH bubmorera [JOK

https://m.edsoo.ru/7f41c292
CTPOEHHMS TIO3BOHOYHBIX JKHBOTHBIX)»

35 Pa3BuTue *u3Hu Ha 3eMiie 10 3pam U bubnuoreka [IOK
Mepuoiam https://m.edsoo0.ru/7f41c292

36 MaccoBble BRIMUPAHUS — bubnuoreka [IOK
9KOJIOTHYECKHUE KPU3UCHI TTPOILIIOTO https://m.edsoo.ru/7f41c292

37 CoBpeMEHHBIN IKOJIOTUYECKH I bubnunoreka [JOK
KpHU3HC, €r0 0COOEHHOCTH https://m.edsoo.ru/7f41c292

38 CoBpeMeHHas cucrema bubnunoreka [JOK
OPraHM4eCcKOro MpouIoro https://m.edsoo.ru/7f41c292

39 OcCHOBHBIE CUCTEMATUYECKUE TPYIIIBI bubnnoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK

40 AHTPOTIOJOTHS — HayKa 0 Heflobeke https://m.edsoo.ru/7f41c292

41 PasBuTne npeacrasinenuit o bubnuoreka [IOK
MPOUCXOKAECHUU YETOBEKa https://m.edsoo.ru/7f41¢c292

42 MecTo JemoBeKa B CHCTEME bu6mmoreka [JOK

opranudeckoro mupa. JlaboparopHas

https://m.edsoo.ru/7f41c292
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pabora «M3yduenue ocobeHHOCTEH
CTPOCHHSI CKEJIETa YeJIOBeKa,
CBA3aHHBIX C MPSAMOXOXKIACHUCM

43 JIBI>KyIIIME CUITBI aHTPOIIOTEHE3a brbamorexa LOK
ym p https.//m.edsoo.ru/7f41c292
CooTHoNIEeHNE OUOJIOTHYSCKUX U
44 COLIMATIBHBIX (PaKTOPOB B bubnuorexa LIOK
1 p https://m.edso00.ru/7f41c292
AHTPOTIOTEHE3E
45 OCHOBHBIE CTaIMH aHTPOIIOreHE3a bubmorera [JOK
o p https://m.edsoo.ru/7f41c292
46 ITaneoreHeTHka M MaJeoreHOMHUKA bubmmorexa [OK
https://m.edsoo.ru/7f41c292
a7 DBOJIIOLKSA COBPEMEHHOTO YeJIoBEKa bubmorexa HOK
1 P https://m.edsoo.ru/7f41c292
Yenoseueckue pacel. [Ipakrudeckas
48 abora «V3yueHne SKOJIOTHUYECKUX bubmorexa HOK
p . yi https://m.edsoo0.ru/7f41c292
aJanTalyi YyeaoBeKay
49 MexIUCIUIIITMHAPHBIE METOIbI bubnuoreka [JOK
AHTPOIIOJIOTUU https://m.edsoo.ru/7f41c292
50 3apoKIeHHE B Pa3BUTHE SKOJIOTHH bubmotera [JOK
PO p https://m.edso0.ru/7f41c292
Mertonpl skojoruu. JlaboparopHas
51 abora «/3yueHre MeETOI0B bubmorexa HOK
p i : . https://m.edsoo.ru/7f41¢c292
9KOJIOTHYECKUX MCCIIEJOBAHHI)Y
59 3HaYeHHEe PKOJOTUUYECKUX 3HAHUH ISt bubmuoreka [JOK
YelloBeKa https://m.edso00.ru/7f41c292
53 Dkonornyeckue pakTopsl Bubmmorexa LIOK

https://m.edsoo.ru/7f41c292
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AbuoTtnueckue paxkropsl. CBET Kak
9KOJIOTUYECKUH (aKTop.

54 JlaboparopHas paboTa «BbisBICHHE
MPHUCTIOCOOTICHUI OPraHU3MOB K
BITUSTHUIO CBETa»
AOGuoTtnyeckue (HakTopsl.
TemnepaTypa Kak 3KOJIOTHYECKUI
55 (daktop. JlabopaTtopHas pabora bubnuorexa [JOK
«BrIsiBIEHUE TTPUCTIOCOOICHU https://m.edso0.ru/7f41c292
OPTaHW3MOB K BITHSIHHUIO
TEMIIEPATYPhI»
Abunotuueckue dakropsl. BrnaxHocTh
KaK KOJOTUYECKUM (PaKTop.
56 JlaboparopHas paboTa Bubmmorexa [JOK
PaTOpHai p https://m.edsoo.ru/7f41c292
«AHaToMH4eCcKHe 0COOEHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHU»
bu6mmoreka [JOK
57 C 0
PEIBL ODMTAHMA OPratusMon https://m.edsoo.ru/7f41c292
58 buonorudeckue puTMbl bubmorexa HOK
P https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
59 X
H3HCHHbIC OPMBI OPraHH3MOB https://m.edso0.ru/7f41c292
bubnuoreka [JOK
60 b
HOTHHECKHE GaKTOPEI https://m.edsoo.ru/7f41c292
3HaueHne OMOTHUECKUX
61 B3aMMOJICICTBUM ISl CYIIECTBOBAHUS Bu6mmorexa LIOK
A AT CYH https://m.edsoo.ru/7f41c292
OpPraHW3MOB B cpefie 00UTaHus
62 DKOJIOTHYECKUE XapaKTEPUCTUKU bubnmoreka [JOK

nonyJidanuun

https://m.edsoo.ru/7f41c292
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OcHOBHBIC TTOKA3aTeIN MOIMmyJIsAumn:

bubmuoreka [JOK

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAs https://m.edsoo.ru/7f41c292
Y TIOJIOBAs CTPYKTYpa
OcHOBHbIE TIOKa3aTeNN MOMYJIALHNN: bubnuorexa [JOK

64 POXKAAEMOCTb, IPUPOCT, TEMII POCTA, https://m.edsoo.ru/7f41c292
CMEPTHOCTh, MUTPAIIAN
DKOJIOrHYecKast CTPYKTypa brbmotexa LIOK

65 MO S https://m.edso0.ru/7f41c292

66 JluHaMyKa TONY/ISALUHN U €8 Bubmmoreka [IOK
perymsIs https://m.edso0.ru/7f41c292

67 KpuBble pocTa YUCIEHHOCTH but6mmorexa IIOK
nomynsn. Kpusbie BEUKHBAHAA https://m.edso0.ru/7f41c292
OKoJIOrnYecKas HUIlla BUIA. bu6mmoreka [IOK

68 JlaGopaTtopHnas pabota https://m.edsoo.ru/7f41c292
«IIpucrocoOieHns CeMsiH PaCTCHUM K
pacceneHuIo»

bu6mmoreka [JOK

69 Bun xak cucrema nomyssimi https://m.edsoo.ru/7f41c292
3aKOHOMEPHOCTH MOBEJCHUS U Bubmuorexa [IOK

70 MHTPAIHi] KHBOTHBIX https://m.edso0.ru/7f41c292
Co00111eCTBO OPraHU3MOB — bub6moreka IIOK

71 BHOLICHO3 https://m.edso0.ru/7f41c292

bu6mmoreka [JOK
72 DKocucTeMa Kak OTKPBITasi CHCTeMa

https://m.edsoo.ru/7f41c292
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KpyroBopot BemecTs 1 NOTOK

bubmuoreka [JOK

73 SHEPIHH B 9KOCHCTEMe https://m.eds00.ru/7f41¢292
bubmmoreka [{OK
74 OcCHOBHBIC ITOKA3aTEIU YKOCHCTEMEBI https://m.eds00.ru/7f41c292
bubmmoreka [{OK
75 OKOJIOTHYECKHE TUPAMU/IBI https://m.edso0.ru/7f41c292
bubmmoreka [{OK
76 V3meHenust coo0ImecTs — CyKIECCHH https://m.eds00.ru/7f41c292
[TpupoHbIE SKOCUCTEMBI. bu6moreka [IOK
77 DKOCHCTEMBI 03€p U PEK. DKOCUCTEMBI https://m.edsoo.ru/7f41¢292
MOpEH U OKEaHOB
[IpupoHbIE SKOCUCTEMBI. bubmuorexa [JOK
78 DKOCHUCTEMBI TYHJIP, JIECOB, CTEIICH, https://m.edso0.ru/7f41c292
MYCTBIHb
bu6mmoreka [JOK
79 AHTPOTIOTCHHBIC SKOCHCTEMBI https://m.eds00.ru/7f41c292
Ypboakocuctemsl. [Ipaktuyeckas bubnunoreka [JOK
80 paboTa «3ydyeHue u onucaHue https://m.edsoo.ru/7f41c292
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH POPMHUPOBAHUS bubnunoreka [JOK
81 OCHOBHBIX B3aUMOIEHCTBUH https://m.edsoo0.ru/7f41c292
OpPraHMU3MOB B DKOCHUCTEMAX
MexaHu3Mbl BO3ICHCTBUS bu6mmoreka [JOK
82 3arpsI3HEHUN PA3HBIX TUIIOB Ha https://m.edsoo.ru/7f41c292

CY60pFaHI/I3MCHHOM, OpPraHnu3MEHHOM,
nomyJIAMUOHHOM U 9KOCUCTCMHOM
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YPOBHSIX

bruocdepa — obmernanerapHas

bubmmoreka [{OK

83 .
00051049Ka 3eMiu https://m.edsoo.ru/7f41c292
84 Vuenue B. U. Bepuajckoro o bubmoreka [IOK
ouochepe https://m.edsoo.ru/7f41¢c292
85 3aKOHOMEPHOCTH CYIECTBOBAHMS bubnuorexa [IOK
ouochepsr https://m.edsoo.ru/7f41c292
86 KpyroBopoTsl BEIECTB U bubmmnorexa LIOK
OHMOreOXHMHUYECKUE TTUKIIbI https://m.edso0.ru/7f41c292
87 3oHanbHOCTH GHOChepbl. OCHOBHbIE bubmorexa LHOK
OMOMBI CyIIIH https://m.edso0.ru/7f41¢c292
bu6mmoreka [IOK
88 Y CTOIMUBOCTE GHOC(EpE! https://m.edsoo.ru/7f41c292
89 DKOJIOTHYECKHE KPUBUCHI M UX bubmoreka LIOK
PUYHHBI https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
90 BosneiicTBue yenoseka Ha Ouochepy https:/m.edso0.ru/7f41c292
o1 AHTPOTIOTEHHOE BO3/ICHCTBHE Ha bubnnorexa [IOK
PaCTUTENLHBIN U JKMBOTHBIA MHP https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
92 OxpaHa npupo bt https://m.edsoo.ru/7f41c292
93 OcCHOBHBIE TPUHIUIIBI YCTOMYHUBOTO bubnmoreka [JOK

Pa3sBUTHUA YCTIOBCYCCTBA U ITPUPO LI
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https://m.edsoo.ru/7f41c292

PannonanbHO€ IpUpOAOII0JIb30BAHNE

bubmmorexa [{OK

94 Y COXpaHEHHE OMOJIOTMYECKOTO 1 https://m.edsoo.ru/7f41¢c292
pa3zHooOpa3us 3emiu

95 O6o0IeHue o TEME 1 bu6mmoreka [IOK
«MUKPOIBOTIONHMS 1 €€ Pe3yIbTaThD» https://m.eds00.ru/741c292

9% O6o00IeHue 1o TEME 1 bu6mmoreka [IOK
«Makpo3BOJTIONIHS U €€ Pe3yabTaTh» https://m.eds00.ru/741c292
O06001menue mo Teme bubmuorexa [JOK

97 «IIpouncxoxaeHne u pa3BUTHE KU3HU 1 https://m.edsoo.ru/7f41c292
Ha 3emiie»
O06o06meHNe 1Mo TeMe bu6mmoreka [IOK

98 «IIpouncxoxeHre 4enoBeKa — 1 https://m.edsoo0.ru/7f41c292
AHTPOTIOTEHE3)
O06o06meHre 1Mo TeMe «DKOJIOTHS — bu6mmoreka [JOK

99 HayKa O B3aUMOOTHOIICHHUSIX 1 https://m.edsoo.ru/7f41c292
OpPraHU3MOB»

100 O60061eHue o Teme «OpraHu3Mbl U 1 bubmorexa LHOK
cpena oGuTaHM https://m.edsoo.ru/7f41c292

101 O060061IcHHE TI0 TeME «DKOJIOTHSI 1 bub6moreka IIOK
BUJIOB ¥ TTOMYIALMID» https://m.edsoo.ru/7f41c292

102 O606mmenue o Teme «buocdepa — 1 bubnunoreka [JOK
rio0anbHast PKOCUCTEMa» https://m.edso0.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB I10 136 15

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

* buonorus. buonoruyeckue cuctemsl u npoiueccel, 10 kmace/ Tepemon A.B.,
ITerpocona P.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «OI]
MHEMO3UHA»

* buonorus. buonorudeckue cuctemsl u npoueccsl, 11 knacc/ Tepemos A.B.,

[Terpocora P.A., O01iecTBO ¢ OrpaHU4eHHOM 0TBETCTBEHHOCTHIO « O]

MHEMO3MHA)»

METOINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

bu6imoteka LIOK https://m.edsoo.ru/nanusie

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmotexa [{OK https://m.edsoo.ru/

DneKkTpoHHBIN 00pa3oBaTenbHbIN pecype " canam EI'D. Cpennee obmiee
oOpa3oBaHue. Y4eOHbBIN MOIYIb MO PEIICHHUIO TPYAHBIX 33aJJaHU IO Y4EOHOMY
npeamety "buonorus". 10-11 knacce", AO UznarensctBo "[IpocBenienne"” —

DneKTpoHHbIN 00pa3oBaTenbHbli pecype "lomamnue 3aganus. Cpeagnee oOliee
obpazoBanue. buonorus", 10-11 kmacc, AO UznarensctBo "[IpocBernienne" -
https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22 (npoOHbIii

JOCTYTI Ha 2 HEJIEeIN)



Tpenaxep "O6mnaxo 3nanuit". buonorus. 10-11 xnacc, OOO "®uzukon Jlad" -
https://o0nako-3nanwuii.pd/ wm https://oblakoz.ru/

JTaHHBIE



Moanucan: 3onotosa Onbra BnagumuposHa
DN: C=RU, S=YnbsHoBckas o6nacTb, L=r. YnbsHoBck, T=Aupektop, O=MYHULNMNANBHOE BIOXKETHOE

3 OJ-I OTO B a OJ-I b ra OBLLEOBPA30BATESNBHOE YYPEXOEHWE MMMHA3KSA No. 33, CHUNC=06712048444, IHH=732703083323,
E=buch_gimn33@mail.ru, G=Onbra BnagnmuposHa, SN=3onotosa, CN=3onotosa Onbra BnagumuposHa
OcHoBaHue: [lupektop
MecTononoxeHue: MecTo noganucaHns

B.I-I aﬂ M M M O B H a [Hara: 2023.11.08 17:57:06+04'00'
Foxit PhantomPDF Bepcus: 10.1.4



		2023-11-08T17:57:06+0400
	Золотова Ольга Владимировна
	Директор




