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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 ob6pazoBanuu B Poccuiickoii @eaepaununy,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeaAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIE MpEeAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SABISIOTCS CIOCOOOM
muddepenimanu  00y4eHUs] Ha YpPOBHE CpeIHEro oOiero o0pa3oBaHUs U
NpHU3BaHbl 00ECHEeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeTHUM NpodecCHOHATBHBIM U BBICIIMM OoOpa3zoBaHueM. B To xe Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHE O00pa30BaTENbHBIX, BOCIHUTATEIbHBIX M Pa3BUBAIOIIMX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil 0o0y4aromMuXcss U CTUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3aHHOTO C OUOJIOTHEH,
MEIUIMHOM, SKOJIOTUEHN, TICUXOJIOTUEHN, CHOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamery "buonorus" maér mpeicTaBieHHE O
e M 3ajadax Mu3ydeHus ydyeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €TO0
CTPYKTYpHpOBaHHE TIO pa3jiellaM UM TeMaM, paclpenesieHne 1o Kiaccam,
PEKOMEH/yeT MOCJIeA0BATEIbHOCTh M3yYEHUS YYEOHOro marepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcsi. B mnporpamme 1o Ouosioruu
pealn30BaH MPUHIMUI MPEEeMCTBEHHOCTH C H3Y4Y€HMEM OMOJIOrMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Omaromaps dYeMy IPOCMATPUBAETCA
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAaHHE OEPEXHOTO OTHOIICHHUS K OKpyKarolied mpupoaHoit cpeae. B
IIporpaMme Mo OHOJOrMU TaKXKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonoruss» B peammzauuu TpedoBanuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOYy4YeHHUS U B
dbopMUPOBaHUM OCHOBHBIX BHUJOB Yy4€OHO-NO3HABATEIBLHON  JIESITEIBLHOCTH
00yYaroIMXcs IO OCBOCHHIO COJCp)XKaHUs OHOJIOTHMYECKOr0 0Opa3oBaHUsA Ha
YPOBHE CpEIHEr0 00IIero 00pa3oBaHus.

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



pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OWOJNOrMHM, 3MOPHOJIOTMM U OHOJOTUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yuebHOoro mpeamera «buonorus» Ha yrIyOJI€HHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4ecKoro  oOpa3oBaHUsi B By3aX M OpraHM3aluixX  CpPeIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YUYEHUH  OOYyYaIOIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4arOT pa3Buthe. Tak,
pacuiupeHbl U yriayOJieHbl OWOJOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJlOoBeKa, OOIIUX 3aKOHOMEPHOCTAX >KHU3HHU,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TMOJYUYCHHBIMH OOYYAIOMIMMUCA TIPU HU3yUYCHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mipeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOABl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHbIE IS )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, BOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYalOTCS. OCHOBBI MOJICKYJISIPHOW W KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH |
OMONOTUN DPA3BUTHSA, TEHETUKU U CEJICKIIMU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIONMOHHOE
y4eHHUE, OCHOBBI 3KOJIOTUH U yUYeHHE 0 Ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH ~ 00ECMEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, WJICH, IPUHITUIIOB U MPABUJI,
JIe)KAIIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uu W OCOOCHHOCTSAX KJIETKH, OpPTraHW3Ma, IOMYJISINH,
OMOIIeH03a, YKOCHCTEMBI, O BBLIAIOMINXCS HAYYHBIX TOCTHKCHHSIX, COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJIHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
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
TOM WM HMHOW oOjacTh OWOJOTHUM, BKIAJOM OTEUECTBEHHBIX M 3apyOEeKHBIX
Y4€HBIX B PELICHUE BaXKHEHIIINX OMOJIOTMYECKUX U HKOJIOTHUECKUX TPOOJIEM.



Lenp n3yuenus: yueoHoro npeamera «buosorus» Ha yriayOa€HHOM YpOBHE —
OBJIaJICHUE  OOy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHON
OpraHM3allud J>KUBBIX CHCTEM pa3HOTO paHra M NpUOOpETeHHE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeNenEHHONU o0nacTu
npo(ecCUOHaNbHON J1eATENbHOCTH, CBSI3aHHOM C OWOJIOrMed, WIh K BBIOOPY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

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

OCBOCHHE OOYYAIOUIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHLEMIUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBWJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPa; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MomyJsiius, BUa, OMOreoleHos, ouocdepa); 0 BbIJAIOIMUXCS OTKPBITUIX
U COBPEMEHHBIX HCCIIEIOBAaHUSX B OMOJIOTUH;

O3HAaKOMJICHHE OOYy4YaloIIUXCSi C METOJAMH TO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMHU ~ METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJISpHOM W
KJIETOYHON OHOJOTHMH, HMOPHUOJIOTMU U OHOJOTUU PA3BUTHS, TEHETHKH U
CEeJICKIIUU, OWOTEXHOJOTUHM M CHUHTETUYECKOM OHOJIOTMH, TaJIeOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UccleloBaHUd B JabopaTopud W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHue OOYYaroIIMMHUCS  yYMEHHSIMHU: CaMOCTOSITEIbBHO  HaXOIUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATHh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATBHO-)KOHOMHUYECKHUMU M  OIKOJIOTHYECKUMU
mpo0jemMaMu 4YelIOBEYECTBA; OLCHUBAThH IOCJEACTBUS CBOCH NEATEIHLHOCTH IIO
OTHOLICHUIO K OKpY)Kalollle NPHUPOJHOW cpele, COOCTBEHHOMY 310POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBATH M  COOJIFOAATh  MEPHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOW KU3HENEATCTLHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMNXCS WHTEIUICKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIJAOIIUMHUCSI OTKPBHITUSIMH ¥ COBPEMEHHBIMU
WCCJICIOBAHUSIMH B OHWOJIOTHUH, PENIaeMbIMU €10 MpoOJIeMaMu, METOOJIOTHEH
OMOJIOrNYECKOTO UCCJIEI0BaHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHMS OMOTOTHISCKUX
00BEKTOB U MIPOLIECCOB;



BOCIHUTaHUE Y 00y4aroUIMXcsl IECHHOCTHOTO OTHOIIEHUS K KUBOM MpUpPOJIE B
LEJIOM M K OTJEIbHBIM €€ 00bEKTaM U ABJIEHUSIM; (OPMUPOBAHUE IKOJIOTHUYECKOM,
IF€HEeTUYECKOW TIpaMOTHOCTH, OOIIe KyJbTyphl TOBEACHHS B IMPUPOJE;
WHTErpaluy eCTeCTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  00y4arlolMMUCA ~ KOMIETEHTHOCTH B  PallMOHAIBHOM
MIPUPOJIONIONIB30BaHNU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, IKOCUCTEM, OHOChEphI), COXpaHEHUU COOCTBEHHOI'O 3710POBbSI U 3/10POBbS
OKpYXXaromux Jrojeid  (coOmogeHuss Mep NOporIakTUKu — 3a00JeBaHUM,
oOecrieyeHne 0E30MaCHOCTHU >KU3HENEATENIbHOCTH B YPE3BbIUYAWHBIX CHUTYaLUsAX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBUIYaTbHOU oOpaszoBaTeIbpHON TPACKTOPUH, CIOCOOCTBYIOIICH
nocieayomeMy npodecCuOHATbHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
WHIMBU1yaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTAMH PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHM Ha YIITyOJICHHOM
YpOBHE cpeliHero odmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYy4EHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJIKEHUE OMOJIOTMYECKOr0 O0pa3oBaHUs B  OpPraHU3AIMUSAX  CPEIHETO
podeCcCHOHAIBLHOTO U BBICIIIET0 00pa30BaHUA.

O0s13aTeIBLHBIM YCIIOBHEM MPU O0YUICHUH OMOJIOTHH Ha YriayOJEHHOM YPOBHE
ABIIAETCS TIPOBEJECHUE JTaOOpPaTOPHBIX U TMPAKTUUECKHX padoT. Takxke ydacTue
00ydJaromuXxcs B BBINOJHEHUU IMPOCKTHBIX M yU4eOHO-HCCIIET0BATEILCKUX padoT,
TEMaTHKa KOTOPBIX  OMNpEAENseTCS YYUTEIEM Ha OCHOBE HMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOAHBIX YCIOBUH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

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

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUsSI — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3zBUTHUs
Ouonoruu.  buonornueckue  HaykM W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICJAOBAaHUS B
OuoJioruy.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosiorueid. 3HaueHHe OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. 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

XKupble cucTemMbl Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3alusl,
CaMOBOCIIPOM3BEEHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIIUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasIue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMUBOTO. JKM3HB Kak ¢opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. MeTtonbl Ouonmormueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsAaTre 0 3aBUCUMOM U
HE3aBUCUMOW mniepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IlocraHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbTaToB. [lprumHBl UCKaxkeHHs pPe3yJabTaTOB JKcnepumeHta. [lonsaTtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBa KMBOM MaTepun», «YPOBHU OpraHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUECKOro opraHusMay», «buoreonenos», «buochepa», «MeTobl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  O0OpyJOBaHME  JJISI  TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTuyeckas pabdora «lcronp30BaHME pa3UYHBIX METOJOB IpHU
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

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

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OWOJIOTHH:  MHUKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasILHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHue @uKcupo8anHulx
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.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOT,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

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

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

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

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

Oprannueckne BellecTBa KIETKU. buonornueckne mnonuMepsl. benku.
AMMHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeinkoBoi Mosiekyinbl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornyeckue GpyHkuun 0enkoB. /Ipuonsi.



VYrneBoasl. MoHOCaxapubl, 1UCaxapyibl, OJMIOCaxapyabl U MOJIUCAXAPUIBIL.
O6mmii 1IaH CTPO€HHS W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodpunsHO-ruapodobHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepuasl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun komminementapHoctu. IlpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. Mecronaxoxaenue u ouonorndyeckue ¢pynkiuu JJHK.
Buaesl 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). Cexsenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiiekyl. Mooeruposanue
CmMpYKmypul U QYHKYULl 6UOMONEKYL U UX KOMNIeKcos. KomnvromepHuiti ousaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

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

Junarpammel:  «PacripeneneHre XHMUYECKUX JJIEMEHTOB B HEKHUBOWU
npupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B )KUBOU MIPUPOIEN.

Tabnmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MOJIEKyJbl BOAbD», «BemiecTtsa B coctaBe opraHuzMoB», «CTpoeHue
MOJIEKYJBI  Oenkay, «CTpyKTypbl O€NKoBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yrieBonoB», «CTpoeHue MolieKyln JunuaoBy, «HyKIeMHOBBIE KHUCIOTHI»,
«Ctpoenue monexkyinbl ATDO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

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: »JyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



Crtpoenue npokapuoTuyeckout kineTku. Kiaetounas cteHka OakTepuil U apXen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue U (G yHKLIIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa IIIa3MaTHUYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTUYECKyl0 MeMOpaHy: NacCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabotra HaTpuii-
KaJMEBOTO Hacoca. DHOLMTO3: MUHOUMUTO3, (paromutos. Dk3ouuto3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomnazma. [uto3omns. Llutockenet. JIBrxenue muroriasmMbel. OpraHouibl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onblKK, TU30COMBI, UX CTpoeHUE U GyHKUIUU. B3auMocBs3b
OJIHOMEMOpPAaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TPaHYJISIPHOTO PETUKYTyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kinetounsiii cok. Typrop.

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

HememOpannsie opranonapl kietku CtpoeHne u (yHKIIMH HeMEeMOpaHHBIX
OpraHOHJIOB KJIETKHU. Pubocomsi. IIpomesicymounvie Quramernmat.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kietounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M peCcHUYEK. MUKpOTpyOOUKHU
nuToriasmel.  LlenTpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
muxpompyooukamu. Momopuule benxu.

Anpo. Obomnouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKUA, UX CTPOCHUE U
bynakiuu. Anepueii 0enkoBbIE MaTpuKce. [IpocTpaHCTBEHHOE pACIOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Idyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — TUCTOHBL. JluHamuxa s0epHou 000a0uKku 6 mumo3se. HoepHbiil
mpancnopm.

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

JdeMoHcTpanuu



IToptpersr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuiel U cxembl: «CTpoeHHE HYKApUOTHYECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTelbHOM — KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «Spoy, «CTpoeHre MPOKAPUOTUUECKON KICTKH.

O6GopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAbHBIX KIIETOK.

Jlaboparopuass pabGora «l3yueHwe CTpO€HUS KJIETOK Pa3IUYHBIX
OpPTaHU3MOBY.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHas padora «lcciaegoBanue Iia3mMoiiu3a W JIEIUIa3MOJIU3a B
PaCTUTENbHBIX KJIETKaX».

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

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpOJa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrnedeHue KkieTku: npespamenue ATD B
oOMeHHBIX Tpoueccax. DepMEeHTATHBHBIM XapakTep peakiUil KIETOYHOIrO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. bemku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3IuYHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPTraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y oaxkmepuii. Ceemocodbuparowue
nUSMeHmMbl U NUSMEeHmMbl PeakyuoHHo2o yeumpa. Poiab XJI0poIuiacToB B MpoIecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Cy. u CAM-munol
Gpomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusHue pa3nuuHbix (akToOpoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XeMOCHUHTE3. Paznoobpasue OpraHUu3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIKUE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AspoOHbIe OpPraHu3MBlI. Ortansl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICTNICHUE TITFOKO3HI.

buonornueckoe okucieHne, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
npoiieccax Ouonorunueckoro okucieHus. Huknmueckue peakuuu. OKUCIUTETBHOE
dbochopunmmpoBanue. nepeus membpannoco epaouenma npomonos. Cunmes



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

JdemoncTpanuu

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.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpyAOBaHHE ISl MPUTOTOBJICHHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass  padora «l3ydyeHue  KaTaIUTUYECKOM  AKTHUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass pabora «l3yuenue (QepMEHTATUBHOIO pacCUICIIICHUS
MEPOKCHIa BOJOPOJIa B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHass pabora «CpaBHeHue mporieccoB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

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

Peakuun MarpuyHoro cuuresa. [IpyHIUIT KOMIUIEMEHTAPHOCTU B pEaKLMIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnenctBeHHor uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Co3spesanue mampuunvix PHK 6 syxapuomuuecxou knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue tpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucior. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2eHog. OpraHuzanus reHoma y
MPOKAPUOT U DYKapHoOT. Perynsiusi akTUBHOCTH T€HOB y Ipokapuor. ['mmoresa
onepoHa (®. XKako0, XK. MaHno). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomwl ceHog. Perymnsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KitleTouHbili roMeocTas.

Bupycel — HexeTounbie (GOpMBI )KH3HU B 00IUraTHBIC Tapa3uThl. CTpoeHHE
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHblU YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a00neBanus yenoBeka, »XKUBOTHBIX, pacteHuid. CIINJl, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungpopmamuka: uumeepayus u aumanuz d6orvuwux maccueos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie pynxyuu d6eaxos. Cnocobwvl 00cmasKu 1eKkapcme.



JdemoHcTpanuun

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

Tabmuipl u cxembl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarny.

IpakTuyeckas padora «Co3aaHue MOAEIN BUPYCA».

Tema 8. ’KusHeHHbII HUKJ KJICTKHU

Knerounwlii muki, ero mnepuoisl u peryisuus. Hutepdaza u MuUTOS3.
Oco0OeHHOCTH TIpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKHI) MEPUOIbI HHTEP(DA3BI.

Martpuunsiii cunres JJHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCTb,  MOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTUIIAPAILICIBHOCTb.
Mexanusm perummkaunu JJHK. Xpomocomsel. Ctpoenune xpomocom. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM Ha0Op KIETKU — KapuoTun. JIUImiougHeldi u
rarylouIHBIA ~ HAO0Opbl  XpoMocoM. ['oMosjoruuHbie XpomocoMbl. [losoBbIe
XPOMOCOMBI.

Henenue xnetkn — wMuTo3. CraguM MHTO3a W TPOUCXOASIIME B HUX
nponeccsl. Tunel Muto3a. Kapruokunes m nurokuHes3. buosornueckoe 3HaueHue
MHUTO3a.

Perynmsauus murornueckoro nukina kietku. [IporpamMmmupyemast KieTouHas
rudesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAsi T€HOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugposas
K1emKa» — ououHgopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKWM3HEHHBIM MUK KIETKW», «MuTo3», «CTtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEIIKa JIyKa».

JlaGopaTtopHas padora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHKpOIIPENnapaTax».

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

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OIHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBbI.

OcoOEHHOCTH  CTPOEHUS M KUBHEACATENbHOCTH  OJIHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCJIH, APYTUe€ NMPOTUCTHI. KOOHWAIBHBIE OPTaHU3MBI.



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

Tkanu pacteHuid. Tumel pacTUTENBHBIX TKaHEH: oOpa3oBaTesbHAs,
MMOKPOBHAsI, MPOBOJsIIASA, OCHOBHAasg, MexaHuueckas. OCOOEHHOCTH CTPOCHWS,
(YHKUUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YEJOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTEbHASA, MbIlIeyHasi, HepBHas. OCOOCHHOCTU CTpoeHUs, (YHKIUN U
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

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

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CkeneTbl OAHOKIECTOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pecHHUYHOe. JIBM)KEHHEe MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUHU. J[BM)KEHHME MHOTIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIleyHas cuctema. Pednekc. CkeneTHble MBIIIIIBI U UX paboTa.

IIutanue oprammsmoB. Ilornomenue BOABI, YIJIEKUCIOTO rasa W
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue kxuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE NUUIeBapeHue. [IuTaHne MO3BOHOYHBIX >XMBOTHBIX. OTHEIbl
NUIIEBApUTEIbHOrO0 Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pIxaTeiapHas MOBEPXHOCTD.
XKabepnoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJIEKONIUTAIOMUX. Perynsius apixanus. JpIxaTeabHble 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocHast cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIC COCYABl M KpoBb. Kpyru KkpoBooOpamieHus. DBOJIIOIHOHHBIC
YCJIO)KHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenuwe y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeineHus. DOuiubTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHHU3Mbl Pa0OThl OPraHOB BBIICIICHHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. Bblaenenue y



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

3ammTa y OpraHu3mMoB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3mMoB. CIOpPBI
OakTepuii W TUCTHl MPOCTEHIIUX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHu3Ma ot OosesHeil. UMmyHHas cuctema yesnoBeka. KieTouHblit u
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKuit
UMMYyHHUTET. Teopusi Ki1oHaNbHO-ceseKTUBHOro ummynutera (I1. Dpaux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

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 €€ OTIEJbl. DBOIIOLMOHHOE YCIO0KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OT/AENBI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBl M MX TOpPMOHBI. JleHCTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [unortanamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopocin», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PACTEHHII»,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue creds»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpIxarenbpHas

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

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THUJIPBDY,
«Ctpoenne mnanapun», «BHyTpeHHee cTpoeHue H0XAEeBOro uepssi», «HepBHas
cuctreMa peio», «HepBHas cuctema gjsarymku», «HepBHas — cuctema
npecMmeikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKICTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHHW pa3HBIX OTHEJIOB, BIAXHbIE TNpenapaTbl KUBOTHBIX, CKEJIECTHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE IS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

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

Tema 10. PazmHoKXeHre U pa3BUTHE OPraHU3MOB

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

[TonoBoe pa3zmuoxkeHue. [lonoBbie KneTkW, Wiau rametsl. Meiio3. Craauu
Meno3za. [loBegenue 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.
OO0pa3zoBaHue U pa3BUTHE MOJOBHIX KieTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

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

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HAyKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00HA U3 2NABHBIX NPODIEM IMOPUOTOSUU.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Cramuum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOEGHHOCTH JPOOJEHUS MIICKOMUTAIONINX. 3apOJbIINICBbIE JIMCTKU
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apOoJIbIIIEBBIX JIUCTKOB. B3animHoe
BIIMSHUE YacTed pa3BUBAIOIIETOCs 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TIUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'EHOB. BrusHue Ha 3>MOPUOHAIBHOE pPa3BUTUE PATUUYHBIX
(aKTOpOB OKpYKaloIIEeH Cpe/ibl.

Poct u pasButue xuBoTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buojlorndyeckoe 3HauY€HHE MPSIMOrO U HEHPSIMOTO



pa3BUTHA, UX PACIPOCTPAHEHUE B MpUpoAE. THUIbl pocTa >KUBOTHBIX. DaKTOpPHI
PETYJISIIUU POCTa )KUBOTHBIX U 4esioBeka. CTaauu NOCTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYeCKUe MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHud. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpolliecce Meiiosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl pETYJAIUA OHTOIE€HE3a Y PACTECHUN U JKUBOTHBIX.

JdemoHcTpanumn

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

Tabnuupel u cxembl: «BereratmBHOe pa3mMHOXkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocomel», «l'amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuM OHTOreHesza», «lIpsMoe u
HEnpsiIMoe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMSH OJHOJIONBHBIX U JIBYJAOJIBHBIX pAacTeHUN», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HEHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN LIUKI COCHBD».

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

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

IlpakTnueckass padora «BbIsBICHHE NPU3HAKOB CXOJCTBA 3aPOIBIIICH
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
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIEC TEHETUYECKUE TTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJuieNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS TUHUS, TUOPUAbI, T€HOTHUII, ()EHOTHII.



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

JdemoHcTpanuun

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

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

JlabopaTtopnas padora «Jlpo3oduna Kak OOBEKT TEHETUUYECKHUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eauHooOpasusi ruOpua0B nepBoro nokosjeHus. [IpaBuno nomuaupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paclIeluieHUs NpHU3HAKoB. LlUTosiormyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpeupanue. [IpoMexyTouHbIN XxapakTep HaCIeI0BAHUA.
Pacuiennenue npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUHU.

HuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HAaCJIEIOBaHUE TEHOB, HApPYLICHWE CLEIUIEHUsS MEXAYy TIeHamMu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OMPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa IMOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

I'enorun kak uenoctHas cucrema. [nerorponuss — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMonencTBHE HEaUICNIbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3UOIOTHUECKUX TMPOIECCOB, IMOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MEXaHU3Mbl CHUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue AacmeKThl KOHTPONS U
M3MEHEHHS HACJICICTBEHHON 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 denoseka», «Kapuotun npozodunbr»y, «Kapuotum OTULBDY,
«MHOXECTBEHHBIN ajIeInu3M», «B3anMo1IeiCTBHE T'€HOB.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
TUOPUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAllMd 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHMS TPU3HAKOB, MOJACIbL A
JEMOHCTpAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

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

IIpakTuueckass  padora  «l3yuenue  pe3ynbTaTOB  JUTHOPHUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

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

MopaudukanuonHas HM3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON W3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHN
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MoaudHUKaIIMOHHON
U3MEHYHBOCTH.

I'eHoTunuueckass n3MeHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUYHBOCTH.
Bupl reHOTUTTHYECKOW N3MEHUUBOCTH: KOMOWMHATHUBHASI, MyTAaIllHOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. Mel03 H IOJOBOW TIPOIlECC — OCHOBA
KOMOWHATHBHONU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
T€HETUYECKOT0 pa3HO0Opa3us B Mpejesax oJHOr0 BU/IA.

MyTanroHHass W3MEHYMBOCTb. Buapl MyTanuii: Te€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 MYTAIIMOHHOTO TMpoliecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HaCJIeICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB ) OPESAHUZMOS.

JdemoHcTpanumn

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

Tabmunibl u  cxembl: «Buabl u3MeHUHMBOCTHY», «MoaudukanmoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHAsA W3MECHYHUBOCTDY, «Meiio3y,
«OnnogoTBopeHue», «I eHeTnyeckue 3a00I€BaHNS YeI0BEKay, « Buabsl MmyTammiiy.



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHIH,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIMOHHOW HM3MEHUYMBOCTH. [locTpoeHHe BapuallMOHHOTO psja U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Mytamuu y gapo3odwibl (HA  TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYEHHMs] TEHETHMKHM  YEJOBEKa: TIeHEeaJlOorMYeCcKuid,
OJIN3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIIMOHHO-CTATUCTUYECKHM,
MOJIEKYJIIPHO-T€HE TUYECKU . CoBpemMeHHOE ONpeaeICHNE TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHbIE 3a00JIeBaHUS YelloBeKa. | eHHbIE U XpPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HaueHUE MEIMIIMHCKOW TCHETHKU B MPEIOTBPAIICHUU U JICYCHUU TeHETUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-reHeThYecKoe KOHCYIbTupoBaHue. CTBOJIOBbBIE
kieTku. [IoHATHE «TE€HETUYECKOro rpy3a». JTUUYECKHE aCIEKThl UCCIIECIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTh YEIOBEKA K TATOJIOTHSIM.

JdeMoHCTpamuu

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

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJTOCIOBHOMNY.

Tema 15. Centekuusi opraHusMoB

JlomecTuKanusi U CeJeKUUs. 3apoKACHHE CEeIeKIMH U JIOMECTHKAILIUH.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUW. Poip cenexkuuy B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#&uBOTHbIX. CopT, mOpojaa, mMTaMM. 3aKOH TOMOJIOTMYECKUX PSJAOB B
HaciaeACcTBeHHOM wm3MeHunMBoctTM H. 1. BaBunoBa, ero 3HadeHue i
CEJIEKIIMOHHON padOTHhl.

Metonpl ceneKnuoHHON paboThl. MCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUAYaIbHBIMN. OTtansl KOMOMHAIIMOHHOMN CCIICKIIUU. HUcnwiTanne
Mpou3BoJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBI OIEHKHU
(deHoTHUIa MOTOMCTBA M OTOOP MO FEHOTUITY ¢ TomoIibio aHanuza JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIIEKIMOHHOW  paboOThI.
PannanimoHHbI U XMMUYECKUI MyTareHe3 Kak MCTOYHUK MYTallUi y KyJIbTYpPHBIX



dbopm opranuzmoB. Hcnonap30oBaHME TEHOMHOIO PEIAaKTUPOBAHUS UM METOJ/OB
pexomOuHaHTHBRIX JIHK 17151 monmydeHus HCXOIHOTO MaTepuania sl CeJIeKUUU.

[Tonyuenue MIOJIUTLIIOUIOB. BuyTtpuBnnoBas rudopuIn3aIus.
bnuskopoacTBeHHOE — CcKpemiuBaHue, WiIM  WHOpuauHT.  HeponctBeHHOE
CKpellluBaHue, Wik ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
retepo3uca B cenekuuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecrutogus
MEKBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMKU PAaCTCHUN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEH 11 CO3JaHUs  HOBBIX COPTOB U  THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJax YIyUueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

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

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSAOB B HACIEACTBEHHOW W3MEHUYHUBOCTHY,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

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

JlaGopaTropHasi padora «3ydyeHrue METOI0B CEJICKIIMU 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 WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKTHI, MCTHOJIB3YEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpBI, MHUKPOOPIraHU3MBI, ux XapaKTEePUCTHUKA. TpanunmonHas
OMOTEXHOJIOTHA:  XJICOOMEUeHNe, TMONyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BuHOAenne. Mukpoouonorndeckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTUYECKHUX
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 BCTPEUAIOIIHNECS B IPUPOE OMOCUHTETUYECKUE MY TH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK UM TKaHEW pacTeHUN U
#*uBOTHbIX. KpuoOGanku. Comartuueckas rUOpUAM3alUS U COMATUYECKHUI
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHbIX
anmumen 6 meouyure. VICKYCCTBEHHOE OILUIOJOTBOpEHHUE. PeKOHCTpyKIus
SUIEKJIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonocuu 0300p06IeHs, KYIbMUSUPOBaHUsl U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYP.

XpoMocoMHass U TeHHasi WHXeHepusa. VICKyCCTBEHHBI CHUHTE3 T€Ha U
koHcTpyupoBanue pekomOuHanTHbIX JIHK. Cozoanue mpamnceennvix opeanuszmos.
JlocTvKeHUsT M TMEePCHEKTUBBI  XPOMOCOMHOM UM TEHHOM  MHXEHEPHH.
DKOJIOTUYECKHUE U ITUUECKHE NMPOOJIEMbl TeHHOW UHXKCHEPUH.

Menunmackue 6uorexnonoruu. [locrrenomuas nudponas meaununa. TTLHP-
TUMarHocTuka. MeTaboJOMHBIN aHaiu3, TEHOLICHTPUYECKUN aHaJIN3 MpoTeoMa
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 OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbl0 oOecrnedyeHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
dbyakuronupoBanuss PHK-comepkammx BHPYCOB, BBI3BIBAIOIIUX O0CO0O OMAaCHBIC
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnuuel u cxemsl: «lcnonb3oBaHWEe MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
MPOU3BOACTBEY, «KneTtouHast uHkeHepus», «l eHHass UHKEHEPUS».

JlabopaTopHas pa6ota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

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

OpomonronHas teopus Y. J[lapBuHa. Ilpennocsuiku BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

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



Odopmnenue cuntetnyecko Tteopun dBomounu (CTDI). HelitpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouosorus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JInnneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, . 1. llImansraysen, [Jx. Xonaenn, . K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (o Jlamapky)», «MexaHnusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHuit u KuBOTHBIX (mmo Jlamapky)», «Kapra-cxema
mapiipyta nmyremectsus Y. apsuna», «Haxonku Y. [apBunay, «®opmbl 60pHOBI
3a cymectBoBaHuey», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (hopm
KamycTh», «I1opobl TOMaNTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHUSI JBIXKYIIUX CHJI DSBOJIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsuus Kak sneMeHTapHas equHuLa 3BooUUA. COBpEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnonyisiuuidi. 3MeHnenwue
reHopoHJa TOMYJSIMU KaK d3JIEMEHTApHOE SBOJIOLUOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOPhl (ABUKYIIKME CHUJIbI) HBOJIONUH. MyTarmOHHBIN
nporecc. KomOuHatuBHass u3MeHYUMBOCTh. [JIpeiid reHOB — ciydailiHbIe
HEHANPABJIICHHBIE HM3MEHEHHUS YacTOT aieiedl B momyiasmusax. O¢dexT
ocHOBatensi. Jgpgpexm Oymuliounozo zopaviuka. CHUdMCEHUE 2eHemUYecKo20
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 6
bonvuwux u  marvlx  nonyuayusx.  Mwurpanun.  M3onsauuys  MOMYJISITUI:
reorpadudeckas (IpoCTpaHCTBEHHAs), Orogorudyeckas (pempoayKTHBHAS).

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

[TprcnoCOONEHHOCTh  OPTaHW3MOB  KaK  PE3yNbTaT  MHUKPOIBOJIOIUH.
Bo3nukHOBeHHME ~ mpuCnOCcOONeHW y  opraHu3MoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl nmpucmocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusznonornueckue,  OUOXUMHUYECKUE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3yJbTar
MHUKpO3BOJIOIMU. M3onsiuust — kioueBol (akrtop BumgooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: ajomaTpUYECcKoe (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIOuAU3AIIMS,
rubpuanszanus). JmuTeabHOCTh HBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BoMOnMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3mbl (POPMUPOBAHUS YCTOMYMBOCTU K aHTUOMOTHKAM U CHOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHla», «CxeMa MposBiieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIBl HBOJIIOLIUNY, «DKOJIOTMYECKass M30JSALUs MONYJSALUA CeBaHCKOU (openny,
«'eorpadmyeckas M3ONSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JTMCTBEHHUIIBI
naypckoiy, «IlomynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbiii Menanu3M», «KuBble nckomnaemsbie», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonoruueckue ananranuny», «llpucrnocoOieHHOCTH OpraHu3MoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npupoae», «Crnocobsl BUa000pazoBanus», «l'eorpaduyeckoe BuA00Opa3oBaHHE
TPEX BHUJAOB JIAHJBINICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUIY,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIii THOPUTY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydyenaa NTHI[ W 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUH OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHass padora «BbiABI€HUE H3MEHUYHMBOCTH Yy 0OCOO€M OJIHOTO
BHUI).

JlabopaTtopHass  paGora  «lIpucrocoOneHuss  OpraHU3MOB H  HUX
OTHOCHUTEJIbHAS 11EJIECO00PA3HOCThY.

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

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  HM3ydeHUs MakpolBoJironuH. [lameoHTonormyeckne  MeTOJbI
u3ydeHus: sBoyiouuu. IlepexonHpie QopMbl M (QUIOrEeHETHYECKHE  PpsJbI
OpraHU3MOB.

buoreorpaguueckue metoapl uzydeHus 3Boitouuu. CpaBHeHUE (GIIOpBI H
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bupabi-
SHJEMUKHU U PEJIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3YyUECHHS
ABOMIIOIMHU. ['eHeTHuecKrue MeXaHU3Mbl 3BOJIOLMH OHTOI€HEe3a M IMOSBJICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpTaHBHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJIEKYJISIPHO-T€HETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHue  METOJbl  M3Y4YCHHUS  DBOJIOIMHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOSHUS (PUIOTEHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

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

JdemoHcTpanumn

IToptpetsi: K. M. Bbap, A. O. KoBanesckuii, ®. Mromep, 3. ['ekkensb.

Tabnuuel 1 cxembl: «DuUIOreHeTUYECKU s JOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTUHEHTOBY,
«PenukThl», «HaudanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l 1aBHBIE
HaPaBJICHUS dBOJIOLHUNY, «OO0IIHE 3aKOHOMEPHOCTU IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHMW3MOB, MYJISI’KU TOMOJIOTHYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe sKU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HKM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JloHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEAlUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannannanu, JI. [lactepa. [Iporcxoknenne >Ku3Hu U acCTPOOHOTIOTHS.

OcHOBHbIE JTanbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKAs dBOTIONMSA. AOHOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanne mnoauMepoB u3 MoHoMepoB. KoanepBarHas rumnore3a A. W
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TUIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnm u meroapl e€ wu3ydeHus. Vickomaemble OpraHuyeckKue
octaTku. ['eoxpoHosmorusi u e€ wmeroabl. OTHOcUTENnbHAsE U a0OCONIOTHAs
reoXpoHOJIOTHs. ['e0XpOHOIOrUUecKas 1IKaia: 30HbI, 3Pbl, IEPUOIbI, FSTTOXH.



Havanpnble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME © ABOMIOLMUA
NEPBBIX KIETOK. DBONMIOLUs MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX Ha 3emile COOOLIECTB.
CrpomaronuTsl. [IpokapHOTHI U yKapUOTHI.

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

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bl
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKHU3Hb B BOJIe. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMX U
ntull. [lpuHiun xmodeBoro apomopdoza. OcBoeHue O€CrO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MEepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KiIuMaTta H
reoJIortueckux mpoueccoB. llosiBaeHMe M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbIM cOcTaB aTMOCHEPHI.

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

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

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

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 OpraHMueckoi 3Boonun», «CxeMa o0pa3oBaHUS SYKApUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3bl  pacteHui», «Punmoputh», «OTHOKIETOUHBIE BOJOPOCINY,
«MHOroKIeTOouHbIe BOJOpOCINY, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHusi», «Opra"bl LBETKOBBIX pacTeHUil», «Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmney, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YyepBUY, «YaeHucToHOrMEY, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBuTue XU3HU B NPOTEPO3OUCKON 3pey, «Pa3BUTHE KU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pey, «Pa3BuTue XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPaY.

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

Bupryanbnasn  ga0opatopHasi  padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydeHnto abMOreHHOT0 CHHTE3a OPraHUYEeCKUX COSIUHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «l3ydyeHue M OINKCAHUE HMCKOMAEMbIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuyeckass padora «V3ydeHue O0COOCHHOCTEH CTPOCHHUS PaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTuueckas 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 YeNnoBeKa C KUBOTHBIMUA. CHCTEMATUYECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, (br3M0JI0ro-0MOXUMHUYECKHE,
noBeeHueckre. OTInuMs 4eloBeKa OT )KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra M BTOPOM CUTHAJIBHOMU
CHUCTEMBI.

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

OcCHOBHbBIE CTaJAuM aHTpOIOreHe3a. PaHHHME 4eI0BEKOOOpa3HbIE O00E3bSIHBI
(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 — 0o0mMI  Mpenok
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. EcTecTBEHHBI OTOOp B MOMYJIALMSIX
yesoBeka. MyTallMoHHBIM Tpoiiecc U mnojduMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. IloHdatue o pace. bompmme pacel: €BponeouIHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHckas). Bpems u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh  pacu3Ma.
[IprcnocOONEHHOCTh YeNOBeKa K pPa3HbIM YCJIOBHSM OKpYXarouled cpeibl.
Bnusinue reorpaduueckoit cpenbl U Apelida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexaucuMIuIMHapHbple  MeToJbl B (usnueckoil  (OMOJIOTrHYECKOM )
AHTPOIIOJIOTHHU.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJI0BCUECKUX TMOMYyNIsUUi. buocoluaabHble UCCIEI0BAHUS MPUPOILI UYEIOBEKA.
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€3bsiHBI», «CKener dYeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J{BUKYIINE CUIIBI aHTPOIOTEHE3a», « IBOJIIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «YenoBek  ymenbli», «YemoBek
NpAMOXOASAINNY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «Tamnbl 3BOITIOLNH YEIOBEKa», «Packl 4eIoBeKay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MudogorndyeckuMu U OHUOJEHCKUMU CIOKETaMHU MPOUCXOXKIEHUS YeJIOBEKa,
doTorpadur HaXOJOK UCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
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).

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eT0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxaeHue u pazputhe skojgoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. Cesepnoa, O. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3agauun
3KoJIOruU. CBSI3b 3KOJIOTUH C IPYTUMU HAYKaMH.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJOTMU. MOHUTOPUHT
OKpY>Karolel cpeibl: TOKaIbHbBIM, PETUOHATBHBIN U TJI00aTbHBIM.

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. Cesepuos, 2. ['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 4 cpea O0UTAHUSA

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

Temmepatypa kak »dKoJiorudueckuii ¢akrtop. JlelicTBue TtemmepaTypsl Ha
opraHu3Mmbl. [loMKknIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocoOneHus pacteHund K
MoJJIep KaHui0 BoJHOTO Oanmanca. Kriaccudukamus pacTeHUN MO OTHOIICHHIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, TOYBEHHAs,
ryOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHW3MeHHas.  DHU3UKO-XUMUYECKHe
OCOOCHHOCTU cpea o0uTaHus opraHu3MoB. lIpucnocoOneHusi OpraHu3MOB 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.
XKusznennsie GOpMbI paCTeHUMN: IepEBbs, KYCTAPHUKH, KYCTAPHUUKHU, MHOTOJICTHUE



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

buornueckue (baKTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUIITHUYECTBO, cuMOK03 u ero dopmel. [lapazutusm, koomneparus,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue,  (opuueckue, ¢dadpudeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHINUI 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 OoOWTaHUS OpPraHU3MOBY», «bBHOJIOTHYECKHUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzm», «Konkypenmus», «CuMOno3y,
«KomMeHcanmnzm.

O6opynoBanue: repdapuud pacTEHUHW U >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pACTEHUs, TepOaprH U KOJUIEKIIMU TEIIOTIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHI] U 3BEpeH, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUIGKIIMM PACTEHUHW H OSKMBOTHBIX, OOJAJAIONIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUH KU3HH, repObapuu u
KOJUICKITUU DPACTEHWI M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIIMH
KUBOTHBIX, YUACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHass paGora «BrIsABICHHE NPUCTIOCOOTICHUN 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  TOIMYJISLIHH. [Monynsiiust  Kak
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH cpelibl, GPU3UYECKUX OaphEPOB U
0COOEHHOCTEWM OUOJOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiiuii. OCHOBHBIE TIOKa3aTeNM MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi M TIOJIOBasl CTPYKTypa, POXKIAAEMOCTb, MIPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKOJOTHYeCcKass CTPpYKTypa nomyianuu. OUeHKa YUCIECHHOCTH MOMYJIAIUU.
JluHamuyKa monmynsauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIMYJISALUU.
MoaenupoBaHue TMHAMHUKA NONYJIsiIud. KpuBble poCcTa YUCICHHOCTH OMYJISLIH.
KpuBbie BbDKMBaHUs. Perynsiuss YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUEcKON HUIEe Buaa. MectooOutanue. MHoroMepHas
MOJieNb 3Kojormueckor Humm Jk.M. XatuumHcona. Pa3zmepsl 3KkoJiornueckoun
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>KEPOIHBIX BUOB.

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel M CcXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«ITpocTpancTBEeHHass  CTpyKTypa  HoOnysinuu», «Bo3pacTHble  OUpaMUIbI
nonyisiuuny, «CKOpPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmy, «Mogeinb skosiorndeckoit HumM Jx. M. Xatauaconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «lIpucmocoGieHuss ceMsSH  pacTeHHH K
pacCeyICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero cTpykrypa. 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 Wbl B 3kocucTemMax. KpyroBopor BEIIECTB U MTOTOK SHEPIUHU
B OKOCHCTEME.

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

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
HamnpaBrienHble 3aKOHOMEpPHBIE CMEHBI COO0OIIECTB — cyKueccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUA Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie 3KOCUCTEMBL. JKOCUCmeMbl 03EP U peK. DKocucmemvl Mopetl 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. CunanTponuzamus Topojickod QayHel. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpPraHU3MOB B
aKkocuctemax. Ponv kackaoHo2o 3ggexma u 6udo8-30ughpukamopos (Kirouegvix
8U008) 8 yHKYUOHUposanuu sxkocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3JICHCTBUI.

Mexanusmul 8030eticmeus 3GepA3HEHUl pPA3HbIX Mmunos Ha
CyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA  AHMPONO2EHHO20  8030€liCMEUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

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

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JIKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenn mutanus (macTOUIHAS, TETPUTHAS)», «IKOJOTHUUSCKAs MUPAMHJIA YUCEID,
«OKonoruyeckas nmupaMmua OMoMacch», «IKOJOTHYECKasl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHoBieHUE jieca mocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporieHo3ey, «[Ipumepsl ypOosKkocucTem».

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

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas padora «l3ydeHue paszHOOOpaszwsi MEIKUX MOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

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 o0ojouka 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
BEIECTBO OMOC(hEphl U €ro (PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ100aIbHOM 3KocHucTeMbl. J{MHaMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsiTue o Onome. OCHOBHBIE OHOMBI CYIIIH:
TYHJIpa, XBOWHbIE JIeCa, CMEUIaHHBIE U IIMPOKOJIMCTBEHHBIE JIeCa, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphs. KiuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

CtpykTypa u (yHKIHMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOIO MOTEHIMaja 1
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 mpupoze», «OcHOBHbIE OMOMBI cymny, «Knumarnueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemanasii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Ob6opynoBanue: repOdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBeKk U OKpy:Ka0OIIAfA Cpeaa

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

AHTpPONIOTE€HHOE BO3/IEMCTBUE HA PACTUTEIBHBIN U KMBOTHBIM 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 pPa3BUTHUSl YEJIOBEUECTBA U IPUPOIBI.
PanmoHanpHOE  TPUPOJONOJIB30BAHHME U COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3Butrie METOJOB MOHUTOPHHIA pa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle uccieoosanusi nepexooa K pecypcocbepezaiowell u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K
ungopmayuu no cocmoaHuro omoenbHvlX 6u008 u kocucmem. OcHogul



IKopeabunumayuy dKocucmem u cnocob6og 6O60pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue 1ouBbl», «llapHukoBblid  3pdexkT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENN yIpaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHur" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOTpaMM CpefHero oOmiero oOpa3oBaHUs: JUYHOCTHBIC,
METanpeaMETHBIE U TTPEMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MPOTPaMMBI IO OHOJOTUH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKME OOYUYaIOIIMMUCI POCCHUUCKOM
rpakJaHCKON MJAECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEILHOCTH
U CaMOONPEACIICHHUIO, Haluuue Mmomusayuu K OOyUYCHHIO  OHOJIOTHH,
yeneHanpasienHoe pazéumiue BHYTPEHHUX YOEXKIACHUNW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOITUXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
Ouonornyeckoro  oOpa3oBaHWsI, Haauuue  NPABOCO3HAHUS  DKOJOTUIECKOUN
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KM3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUSI IPOTPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS
B E€JIUMHCTBE YYEOHON M BOCHUTATEIIBHON JEATEIIbBHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLUOKYJIbTYPHBIMU, HICTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE NpPAaBHJIAMH M HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT MpPOIECCAM CaMOIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, pa3BUTHUS BHYTPEHHEW MO3HUIMU JUYHOCTH, MATPUOTHU3MA H
YBaKEHHUSI K 3aKOHY U MPABOIMOPSAIKY, YETOBEKY TpyJa U CTapllieMy MOKOJCHHUIO,
B3aMMHOI'0 YBa)KEHHS, OEpPEKHOrO0 OTHONIIEHUS K KYJbTYPHOMY HACIEIHUIO U
TpaAuIUsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY’KAIOIIEH Cpee.

JInuHOCTHBIE pe3ysbTaThl OCBOEHUsI YyueOHoro mnpenmera «buomorus»
JOJKHBI OTPaXKaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS



chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUMUCKOTO OOIIECTBA, PACUIMPEHUE >KU3HEHHOTO
ONbITa M OMbITA JICSITEIBHOCTH B MPOILIECCE pPealr3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xIaHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOT0 OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA M TIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESTEIbHOCTH TIPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX U TO3HABATEIBHBIX 3a7a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OMpENEeNsATh COOCTBEHHYIO TIO3UIIUIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSAMH, KYJIbTYPHBIMHU [IEHHOCTAMH U
COIIMAIbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX W HCCIEIOBATEIbCKUX 3a/lad, YBaXUTEIHHOTO
OTHOIIEHUS K MHEHHUIO ONIOHEHTOB IMpU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUUCKOM IrPa)I1aHCKOMN UJICHTUYHOCTH,
MIaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH II€pe]l
Ponunoii, ropmoctu 3a CBOM Kpai, cBOWO PoanHy, CBOU S3BIK W KYJIBTYpPY,
MIPOLLIOE U HACTOALLEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIECHUE K NMTPUPOAHOMY HACIEIHUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHe OHMOJOTHM, MOHUMAHUS 3HAYECHHUS OWOJOTMUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOT'O OOIIIECTBA;

uaenHas yOeKIEHHOCTb, TOTOBHOCTh K CIIyXeHHI0 W 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/1p0y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCHICKOTO HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS;



CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTEISAM, CO3/IAaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATUA LEHHOCTEM CEMEWHOW JKU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYash ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHWE 3MOIMOHATIBHOTO BO3EHUCTBUS )KUBOW MPUPOJIbI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KAUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnueckoro BocnUTAHUA, POPMHUPOBAHMUS KYJHTYPbI 30POBbSI U
IMOLUMOHAJIBLHOIO 0JIATONMOJTYYHs:

NMOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHoro ooOpas3a KHU3HU
(3mopoBoe  TUTaHHWE, COOJIIOJCHUWE THUTHEHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATAW H  OTIbIXa, peryispHas ¢dundeckas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 370POBBIO;

MOHMMAaHWE I1EHHOCTU TMPAaBUJI HMHIAWBUIYAIbHOTO W  KOJIJIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTFOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHS BPEIHBIX NMPUBBIUCK (YIMOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCThH K TPYlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00Hu¢E;

FOTOBHOCTh K AKTMBHOM JESTEIBHOCTH TEXHOJOTHMYECKOM M COIMAIbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBLHO
BBIMIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3MuHbIM cepam mpodeccroHanbHON ACATEILHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBHIOOp Oyaymel mnpodeccud ©  Pealn30BBIBATH
COOCTBEHHBIC KM3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHIO M CaMOOOpPAa30BaHHUIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

9KOJIOTHYECKH IIeIecO00pa3HOe OTHOIICHHE K TMPUPOAE KaK HCTOYHHKY
YKU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIICHUE YPOBHS DKOJOTHYECKOM KYJIbTYphl: MPHUOOPETCHHE OIbITA
IUIAHUPOBAHUS TOCTYIIKOB W OIEHKA WX BO3MOXHBIX IOCICIACTBUN IS
OKPYKaOIIEN CPEJIbL;



OCO3HAHME TJ100aTBHOrO XapakTepa 3KOJOTMYECKHX NpoOJieM MU MyTel HX
pelIeHHUS;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpPETaeMble MNpPU U3YYEHUH OHOJOTUH
3HAHMSI W YMEHHUS TpPU pPEHIeHUH NpoOJieM, CBSA3aHHBIX C PAlUOHAIBHBIM
MPUPOJIONONIB30BaHUEM  (COOMIO/IGHUE  TMpaBWJ  TOBEJACHUS B IPUPOJIE,
HaIlpaBJICHHBIX HAa COXpPAHEHHE pPAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE  HENpUATUE JIEUCTBUM, NPUHOCAIIMX BpEel  OKpYyXKaroueu
OPUPOJHON Cpeie, YMEHHE NPOrHO3MPOBATh HEOJIArONpHUSITHbIE 3KOJOTHMYECKUE
NOCJIEJICTBUS MPEANPUHUMAEMbIX IEUCTBUI U MPEOTBPALLATh UX;

HaJIM4YME Pa3BUTOTO SKOJIOTMUYECKOT'0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OmbITa NS TEebHOCTH HKOJIOTMYECKOM HaIpaBJIeHHOCTH, yMEHUSs
PYKOBOJICTBOBAThCSI UMM B TO3HABATENbHOM, KOMMYHUKATUBHON M COIMAIIbHOU
NPAaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JEATEIHHOCTH IKOJIOTMUYECKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIBTYpbl Kak CpelICTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUDA;

NOHMMaHWe crenuukn OUONOTMM KaKk HayKH, OCO3HaHUs €€ pojau B
(GbopMHUpPOBaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpeICTaBlIeHUsT 00 OKpYXKAIOIIeM MHUpE KaK O €IMHCTBE MPHUPOIbI, YEJIOBEKa H
oOmIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yOexXIEHHOCTh B 3HAYMMOCTH OHOJIOTHUHU JJIi COBPEMEHHOM LMBUIN3ALUU:
o0ecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble MNpoOJIeMbl  pa3BUTHUS
YeJI0OBeUeCTBa, MOMCKA MyTel BbIXO/a U3 INIOOATBHBIX 3KOJOTMYECKUX MpoOsieM U
o0ecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAllMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOJIHBIX PECYpPCOB U (POPMHPOBAHMIO HOBBIX CTaHAAPTOB
KU3HMU;

3aMHTEPECOBAHHOCTh B MOJYyYEHWH OWOJOTMYECKHX 3HAHUN B LEIX
MOBBIIIEHUS OOIIE KyJbTYpbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOW IPaMOTHOCTH oOydarouuxcs, GopMupyemoit
MIPU U3yUYEHUU OUOJIOTHUH;

MMOHUMAaHHUE CYIIHOCTU METOJOB IO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4YyaeMble 3HAHUS I aHaliu3a U



OOBSCHEHHUS SIBIICHUN OKPYXKAOUIEro MHUpPA U MPOUCXOASIIMX B HEM U3MEHEHM,
yMEHHUE JieJaTh OOOCHOBAaHHbBIE 3aKIIOYEHHS Ha OCHOBE HAay4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LIEJIBIO IT0JYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OHOJOTMYECKHE 3HAHUSA IS
penieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE LEHHOCTU HAYYHOU JEATEIBHOCTH, I'OTOBHOCTH OCYILECTBIISATH
IIPOEKTHYIO U UCCIIEA0BATENILCKYIO IEITEIbHOCTh UHANBUAYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBAHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HaHUN MO OMOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yiabTaThl OCBOEHHUS ydeOHOro mnpeamera «buomorusy»
BKJIFOYAIOT: 3HA4YMMBbIC [JI1 (OPMHUPOBAHMS MHUPOBO33PEHUS OO0YUYaAIOIIUXCS
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYyUHbIE MOHSATUS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHEeHUu(PUKY METOJ0B ITO3HAHMUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPIus, SBJIICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIM (akT, MPUHIUII, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCclieloBaHre,  HaOMIoJIeHHe,  HW3MEpeHHe,  OKCIepUMEHT W Jpyrue);
YHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,
PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
IPaMOTHOCTH ¥  COIMAJIBHOW KOMIIETEHIIMM OOYyYalouuxcsi; CIOCOOHOCTh
oOy4arommxcs HCII0JIb30BaTh OCBOECHHBIE MEKIMCHUILIMHAPHBIE,
MHUPOBO33PCHUYECKUE 3HAHUA W  yHHUBEpPCAJbHbIE y4uyeOHbIE JEHCTBUA B
MMO3HABATEILHOW M COLIMAJIBHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanus y oOydatomerocs OyayT cGhOpPMHpPOBAaHBI TO3HABATEIbHBIC
YHUBEpCAIbHBIC YUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YI€OHBIC
JICUCTBUS, PETYISATHUBHBIE YHHUBEpCaJbHbIE Yy4YeOHBbIC JEHUCTBHS, COBMECTHAs
NEeATENbHOCTb.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHSI MPOTPaMMbl CPEIHET0 OOUIEro
00pa30BaHus OJDKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJILHBIMHU
AeMCTBUSMM:

1) 6a3oBbIe JJOrHYECKHE IEHCTBHUSA:

CaMOCTOSITeIbHO  (OpPMYyNHpPOBaTH M AKTyaJu3UpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh MNpPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBbIIIICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccupUKaluu, 0000IIEHUs ), PACKPBIBATh CMBICI



OMOJOrMYECKUX MOHATUN (BBIAETATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMHU TTOHATHUSIMHU);

ONMpeneNsaTh UEeIN JeATEIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUH HUX
JOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C OCTABJIEHHBIMU LEISIMU;

UCII0JIb30BaTh OMOJIOTrMYECKUE MOHATHUS AJid 00bsICHEHUS (DaKTOB U SIBICHUU
YKUBOU IIPUPOBI,

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHbIE, IEAYKTUBHBIE, IO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM U NPOTUBOPEUHS B PacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJBI U 3aKIIOUEHUS;

MPUMEHSTh CXEMHO-MO/IeJIbHbIE CpencTBa TUTSE NIPEACTABICHUSA
CYLIECTBEHHBIX CBS3€d M OTHOIIEHU B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TaKK€  MPOTHUBOPEYMI  Pa3HOTO  pOJA,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEeMBbl C y4E€TOM aHajau3a MMEIOUIUXCS
MaTepHUAJIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBBI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB
LEISAM, OLIEHUBATh PUCKH MOCIEICTBUM 1€ TEIbHOCTH;

KOOPJMHUPOBATH M  BBINOJHATH pabOTy B  YCIOBHUSX  pEalIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIQ/ICTh HABbIKAMHU Y4EOHO-MCCIEI0BATENbCKOM M MTPOCKTHON IEITEILHOCTH,
HaBBIKAMHU  paspenieHus MpoOsiieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIOJIb30BaTh PA3JIMYHBIE BHUABI JEATEIBHOCTH II0 IOJYYEHHIO HOBOIO
3HAHUS, €ro HUHTEepIpeTalry, MPeoO0pa3oBaHUI0O U TNPUMEHEHHIO B Y4EOHBIX
CUTYaIlUsSX, B TOM YKCJIE TIPU CO3/IaHUN YI€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THI MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHATUSIMU U METOJIAMHU;

CTaBUTh ® (OPMYIUPOBATH COOCTBEHHBIE 3aJadd B 00Opa30BATEIHHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUsX;

BBISIBJIATH MPUYUMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyallM3UpoOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ pEIlIeHHs, HaXOAUTh apryMEHThl ISl J10Ka3aTelbCTBa
CBOMX YTBEPXKJICHUI, 3a/1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAJTU3UPOBATh IMOJYYEHHbIE B XOAE pEUIeHUS 3a/laud pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLIECHUBATh NPUOOPETEHHBIN OIIBIT;



OCYILIECTBIIATH II€JICHANIPABICHHBIM MOUCK TMEpPEeHOCa CPEACTB M CIOCOO0B
NercTBUS B MPOPECCUOHATIBHYIO CPEY;

YMETh TICPEHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M TPAKTHYECKYIO OO0JIaCTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC HWJCH, MpEJIaraTb OPUTHHAIBHBIC MOJXOABl U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOMyCKAIONINE aTbTCPHATUBHBIC PCIICHHUS.

3) pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE YIeOHOTO
ocoOusl, HAyYHO-TIOMYJSAPHOW JHWTEepaType, OHMOJIOTHYECKUX CJIOBApAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAIM3UPOBAThH
MH(POPMAIIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHICCKH OICHUBATH
e€ JIOCTOBEPHOCTh U HEMIPOTHBOPECUHBOCTD;

(GOpMyITHpPOBATH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH IOUCKE U
otbope Ouonornueckoil uHGoOpMaIMU, HEOOXOIUMON JJIs1 BHITIOJHEHUS YYCOHBIX
3aad;

NpUOOpEeTaTh OMNBIT HCIOIB30BAHUSA HHPOPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOIB30BAHUS PA3IUUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  TIpelICTaBICHUS
Oouonornyeckoil mHGopMaIK (cXeMbl, TpadUKH, AUArPaMMBbl, TaOIHIIbI, PUCYHKH
u Ipyroe);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpeICTBa Mpu pabore cC
Omosiormdeckoit mHGOpPMALMEH: TNPUMEHATh XUMHYECKHEe, (HU3UYECKHE W
MaTeMaTHYeCKUe 3HAKM M CHMBOJIBI, (OpPMYJIbI, aOOpeBUATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJWYECKHE  CpEJCTBA
HATJIATHOCTH;

BJIQJIETh ~ HABbIKAMHU  pACIO3HABaHUS M 3alUTHl  WHGOpMAINH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaeHue YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o0menume:

OCYIIECTBIISITh KOMMYHUKAIIUHA BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE€ WM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMoW Tembl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TpeiaraeMoin
3a/laud, YYUTHIBATh WHTEPECHI U COTJIIACOBAHHOCTH MO3WIIUN APYTHX yYaCTHUKOB
JIMaJora Uin JUCKYCCHH);

pacmo3HaBaTh HeBepOadbHBIC CpEACTBa OOIIEHWs, MOHWMATh 3HAYCHHE
COIMANIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHKHOBEHUS KOH(DJIMKTHBIX CHUTYAIlHi,
YMETh CMSATYATh KOH(JIUKTHI U BECTH MTEPETOBOPHI;



BIAJIETh PA3JIMUYHBIMHU CIIOCOOAMU OOIIEHUS U B3aMMOJEUCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIIOAeH, MPOSBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme (opMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHHEM
SI3LIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTh:

MOHUMAaTh U MCMOJb30BaTh MPEUMYIECTBA KOMaHIHOW W WHIWBHUAYaJbHOU
paboThI MPHU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHHUsSI TPYIOBBIX ()OPM B3aMMOICHCTBUSI TIPU PEIICHUH Y4eOHOM 3a/1auu;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX ACHCTBUMA C y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10r0 YieHa KOJIJIEKTUBA;

NpUHUMATh II€JIM  COBMECTHOM  JESATEIhbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBHUS 1O €€ JOCTHUKEHHUIO: COCTaBIATH IUTaH JCHCTBHM,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3YyJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KauyeCTBO CBOETO BKJAJa M KaXJOTO yYacCTHUKA KOMaHJIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TPOEKThI, OLEHWBATh HAEH C TMO3HUIMU HOBU3HBI,
OpUTMHAJILHOCTH, MIPAKTUYECKON 3HAUHMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B PA3JIMYHBIX
CUTYallUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMH PeryJATHBHBIMH JIeHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUA JUIS BBISBICHHUS MpoOJIeM U HX
pEIICHHS B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BBIOMpAaTh HA OCHOBE OWOJOTMYECKUX 3HAHUU I1IEJIEBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBUSIX U MOCTYIIKaX MO OTHOIICHUIO K XUBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYHIIECTBIIATH MMO3HABATENIbHYIO NIE€SITEIbHOCTh, BBISBISATH
poOIeMBbI, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH  PEHIeHUsT MOpoOJeMbl € y4ETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMTOYTESHHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacuupsTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUH;

JenaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pelIeHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOM 3PYIHULIHMH B
pa3HbIX 00JIaCTAX 3HAHUM, MOCTOSHHO TMOBBILIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIX YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJa/J€Th  HAaBbIKAMU  [IO3HABATEJIBHOM  peQeKCMu Kak  OCO3HaHUsA
COBEpPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pE3yJbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedieKCUM JUIsl OLEHKU CHUTYalluu, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKM M CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHATHE ce0A U APYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

[IPUHUMATh MOTHMBBI M AapryMEHTHl JAPYIMX IPU aHAJIU3E pPE3YIbTAaTOB
NEATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C O3UIMU JPYTOro 4eJIOBEKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHBIe peE3yabTaThl OCBOCHUSA COACpPKaHUSA YYEOHOTO TIpeIMeTa
«buonoruss» Ha yrayOnEHHOM YypOBHE OPHEHTHPOBAaHbI Ha oOOecredyeHue
npodpunbHOoro  oO0yueHus  oOydarommxcs  Ouomornu. OHH  BKIIOYAIOT:
cneruuyeckue s OMOJIOTUM HAYYHbIC 3HAHUS, YMEHUS U CTIOCOOBI JEHCTBUH 110
OCBOCHHIO, UHTEPIPETAIMHA U MPEOOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHHUIO B Pa3IMUHBIX y4eOHBIX, a TAKXKE B
pEaNbHBIX KU3HEHHBIX CUTyanusiX. [IpenqMeTHbie pe3yiabTaThl MPEICTaBICHBI IO
rojilaM U3y4eHusl.

[IpenmeTHBIC pe3yabTaThl OCBOCHMS ydeOHOro npeamera «buonorus» B 10
K1acce NOIKHBI OTPAKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ W pOJH OHOJIIOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KApTUHBI MUpa, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH  TPOOJIeM  palMOHATHHOTO
MPUPOIOIIONB30BaHUSA, O BKIIAJIE POCCHICKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHoJIOTHH;

BJIQJICHUE CHCTEeMOW OHWOJIOTMYECKMX 3HAHWH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONME OMOJIOTHYECKHE TEPMHUHBI W TOHSATHS (KU3HbB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJIAINS, CaMOBOCIPOU3BEACHHUE,



HACJIEJICTBEHHOCTh, W3MEHYUBOCTh, POCT W PAa3BUTHE), OMOJIOTMYECKHUE TEOPHUU
(xnerouynas teopus T. llIBanna, M. lIneiinena, P. BupxoBa, XxpoMocoMHasi TeOpUs
HacnenctBeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o meHTpax
MHOrooOpa3usi ¥ TNPOUCXOXKJCHHUS  KYJbTYPHBIX  pPacTeHHil),  3aKOHBI
(enmHOOOpa3usi TOTOMKOB TIEPBOIO IMOKOJICHHS, PACIICTUICHUS], YUCTOThI TaMeT,
He3aBUCMMOro Hacimenosanus [.  Menaens, TOMOJIOTMYECKUX psAIOB B
HacJeICTBCHHOHU U3MCHYUBOCTHU H. n. Basuiosa), [IPUHIUITBI
(KOMIIJIEMEHTApPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJaMU HAyYHOT'O TO3HAHMUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCJICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHUe,
HaAOJI0/IeHNE, SKCIIEPUMEHT);

yYMEHUE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIECTOYHBIX MU MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEeHHM, JKMBOTHBIX, 4YEJIOBEKa, IPOILECCOB JKH3HEICATECIHHOCTH,
MPOTEKAIIINX B OpraHU3Max PacTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJOTHUYECKUX
nporeccoB: oOMeHa BellecTB (MeTadou3M), MpeBpalleHUus] YHEPTruu, OpOKEeHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOrO TUMOB MUTAHUSA, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, raMeToreHes3a, MOpUOreHes3a, MOCTIMOPHOHAIILHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUSL  opraHu3Ma  (OHTOTreHe3a),
B3aMMO/ICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABJIMBAaTh B3aHMMOCBA3UM MEXKIY OPraHOMJAMHU KIETKH U UX
(GYHKIIUSAMH, CTPOCHHUEM KIETOK pa3HbIX TKaHEH W WX (QYHKIHUSAMHU, MEXKIY
OpraHamMM M CHUCTEMAaMHU OpPraHOB y PAacCTE€HUW, JKUBOTHBIX M 4YEJIOBEKA M UX
GYHKIUAMHA, MEXAY CHUCTEMaMH OpPraHOB M WX (DYHKIHUSAMHU, MEXKIY OdTaraMu
oOMeHa BEIIeCTB, ATaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX [UKIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHSI, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
dakTopamu cpebl OOUTAHMUS;

YMEHUE BBIABISTh OTJIUYUTEIbHBIE MPU3HAKUA KUBBIX CUCTEM, B TOM YHUCIIE
pPacCTEHU, )KUBOTHBIX U YEIIOBEKA;

YMEHHE HWCIOIb30BaTh COOTBETCTBYIOIIUE AapPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKHUX TPYIIIL;

yYMEHHUE peliaTh OMOJOTHUECKUE 3a/1a4H, BBISBISITH IPUUYUHHO-CIIE/ICTBEHHBIE
CBSI3U MEXK]1Y UCCIEYEMbIMU OMOJIOTHYECKUMU MTPOLIECCAMU U SBJICHUSMH, J1€J1aTh
BBIBOJIbI ¥ POTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

yYMEHHUE BBIMIOJNHATh J1a0OpaTOpHBIE W MpakTUYeCKue paboThl, COOII0JATh
npaBuiia rpu padoTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYIOBAHUEM;



YMEHHE BBIIBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHHBIMU
cpeacTBaMu, GOpPMYJIUpYsSl IEJIb HCCIEIOBaHMs, aHAIU3UPOBATH MOJYYCHHBIC
pe3yAbTaThI U JeiaTh BEIBOBI,

YMEHHE y4acTBOBAaTh B yueOHO-UCCIE0BATENbCKON paboTe Mo OHOIoTHH,
AKOJIOTUM W MEIMIIMHE, MPOBOAMMON Ha 0a3e IMIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBISATH  MOJYyYEHHBIE  pe3yJdbTaThl HAa  YYCHUYECKHUX
KOH(epeHUusX;

YMEHHUE OIIEHWBATh AITHUYECKHUE AaCTIEKThl COBPEMEHHBIX HCCJIEIOBaHUN B
obmactu  OWOJOTMM W MEIAUIMHBI  (KJIOHUPOBAaHUWE,  HMCKYCCTBEHHOE
OTUIOJIOTBOPEHHUE, HAIPABJIEHHOE W3MEHEHHE T€HOMa U CO3J]JaHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBHIOOP Oynymied npodeccuoHaIbHOM
NEATeIbHOCTH B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOT0 XO3SMCTBA, MHUIEBOM MPOMBIILICHHOCTH, YIIYOJISTh MO3HABATEIHHBIN
WHTEpEC, HAIIPaBJICHHBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Mpodeccuu u
POJIOJDKEHUE  OMOJIOTHYECKOTO0  O0pa3oBaHUSI B OpPraHU3alMAX  CPEIHETO
po(ecCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

[IpenmeTHble pe3ynbTaThl OCBOeHUs1 ydyeOHoro mpenmera «buonorusi» B 11
K1acce OJKHBI OTPAXKATh:

c(hOpMHPOBAaHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHHHU COBPEMEHHON €CTECTBEHHO-HAYyUYHON
KapTUHBI MUpPa, B TO3HAHWW 3aKOHOB TMPUPOJBI U PEIICHUU IKOJIOTHUYECKUX
npoOJieM dYeloBEeYEeCTBA, a TaKKe B PEIICHHMH BOMPOCOB PallMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
00IIIeCTBY, YEIOBEKY, O BKJIAJe POCCUMCKUX M 3apYOEKHBIX YUEHBIX-OHOJIOTOB B
pa3BUTHE OHMOJIOTHH;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUX 3HAHWM, KOTOpas BKIIOYAET
ONpEeNeNICHUs] M TOHUMAHHE CYIIHOCTH OCHOBOIOJIATAOIMMNX OHOJIOTHUYECKUX
TEPMUHOB M TIOHATUN (BUJ, JIKOCHCTeMa, Ouocdepa), OMOIOTHYECKHUE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAsT TEOPUS IBOJIOLNH), YUCHUS
(A. H. CesepiioBa — 0 nyTsX U HampaBieHusx 3Bontonuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbI (TeHeTHYecKoro paBHoBecus [[x. Xapau m B. BaiinOepra,
3apoppiieBoro cxoiactsa K. M. boapa), mpaBuna (munumyma HO. JluOuxa,
AKOJIOTMYECKON NupaMuabl 3HEpruu), runoresbl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHE  BJIAJIeTh  OCHOBHBIMH  METOJAAMH  HAYYHOTO  IIO3HAHWS,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX UCCIIEIOBAHUSX )KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, U3MepeHue, HaONIOJEHUE, SKCIEPUMEHT), CIOCOOaMH BBISIBICHUS U
OIICHKHU aHTPOIIOTCHHBIX H3MEHEHUN B PUPO/IE;



YMEHHUE BBIACIATh CYIIECTBEHHbIE NPU3HAKUA: BHUIOB, OHOr€OIEHO30B,
PKOCHUCTEM U OHocdephl, CTAOMIM3UPYIONIETO, JBIXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT O otbopa, JJIONAaTPUYECKOTO u CUMITIaTPUUECKOTO
BUJI000pa30BaHMsl, BIUSHUS ABUKYIIUX CHJI BOJIIOIMU HA TeHO(OH]T OMYJIAIUHY,
MPUCTIOCOOJIEHHOCTH OPraHM3MOB K cpejie OOMTaHMs, YepeJOBaHUs HaIllpaBICHUM
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY MpolecCaMu HBOJIIOINH,
JIBIDKYIIUMU CUJIAaMH aHTPOIIOT€HEe3a, KOMIIOHEHTAMM Pa3JIMYHBIX IKOCHUCTEM U
PUCTIOCOOJIEHUSIMU K HUM OPTaHU3MOB;

YMCHHE  BBIABIATH  OTJIMYUTCIbHBIC  TMPU3HAKK  JKUBBIX  CHCTEM,
OPUCTIOCOOJIEHHOCTh BUJOB K Cpefie OOMTaHus, aOMOTHMYECKHX U OMOTHYECKHX
KOMIIOHEHTOB ~ AKOCHUCTEM, B3aUMOCBS3€Hd OpraHu3MOB B  COOOIIECTBaXx,
AHTPONOTE€HHBIX U3MEHEHUHN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JI0KAa3aTEeJbCTBA POJICTBA OPTaHW3MOB Pa3HbBIX
CHUCTEMAaTHYECKUX TPYIIN, B3aUMOCBSI3H OPTaHU3MOB U CPeJibl OOUTaHUsI, TUHCTBA
YeJIOBEYECKUX pac, HEOOXOJWMOCTH COXpaHEHHs MHOrooOpasusi BHUIOB U
HKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI U YEIOBEUECTBA;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIETyeMbIMH OMOJIOTHYECKUMH MPOILIECCAMH U SIBJICHUSIMHU, JeNIaTh
BBIBOJIbI M POTHO3bI HA OCHOBAHUH MOJYUYEHHBIX PE3yIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TIpaKTUYeCKue paboThl, COOII0IATH
npaBuja Ipu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTAIHHBIMU
cpenctBamu, GOpMYNIHpYs LEdb HCCIEAOBAHUS, AHAIW3HPOBATH TOJyYEHHBIC
PE3yNbTATHI U JICNIaTh BHIBOJBL;

yMEHHE YYacTBOBaTh B y4eOHO-HCCIEIOBATEIHCKON paboTe MO OHMOJIOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  MOJNYYCHHBIE  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(DEpeHIHsX;

yYMEHHE OIICHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M YEIIOBEYECKUX pac, O MPUYMHAX, TOCIEJCTBUSAX M CIIOCO0aX MpPeIOTBPAIICHUS
rI00aabHBIX H3MEHEHUH B Onocdepe;

yYMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBEIOOp Oynymied mnpodeccruoHambHOM
JESTENHHOCTH B 00JaCTH OMOJIOTHUH, SKOJIOTHUH, TPUPOOTIOIH30BAHUS, MEIUIIHHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIVICHHOCTH, YTIyONsATh TO3HABATEIbHBIM HWHTEPEC, HAIpaBICHHBIA Ha
OCO3HAHHBIM  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun U OPOJOJKEHHE



OMOIOrMuecKoro 00pa3oBaHUsl B OPraHMU3AIMIX CPEAHETO MPOPECCHOHATBHOTO H
BBICIIETO0 00pa30BaHMUs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoanyecTBO yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (U poBbIE)
Ne i/ Kontpoiasbnbie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI

1 BHOOMH KaK Hayka 1 0 0 bu6mmoreka [IOK.https://academy-
content.myschool.edu.ru
b K https: -

2 JKuBble cucTeMbl U UX U3Y4EHUE 2 0 0 nonuoreia LIOK hutps://academy
content.myschool.edu.ru
b K. https: -

3 BHOMOMS KI1eTK ) 0 0.5 nommoteka L{OK. https://academy
content.myschool.edu.ru/

4 XuMUYecKasi OpraHusanus KIeTKH 10 1 1 bubmmotexa LOK. https://academy-
content.myschool.edu.ru/
bub6mmoreka [IOK. https://academy-

5 C 8 0 2

TPOCHHE ¥ (YHKIHH KICTKH content.myschool.edu.ru/
6 OOMeH BelecTB U MpeBpalicHue 9 0 1 bu6mmoreka IIOK. https://academy-
JHEPrUU B KIIETKE content.myschool.edu.ru/

7 HacnencrBennas nadopmanus u 9 0 0.5 bubmuoteka [{OK. https://academy-

peanu3aius eé B KIeTKe ) content.myschool.edu.ru/

2 JKH3HEHHBI LK KIETKH 6 0 1 bubmuoreka [{OK. https://academy-
content.myschool.edu.ru/
bubmuoreka [{OK. https://academy-

9 17 0 1.5

CTPOCHHE 1 QYHKIMH OpraHu3MOB content.myschool.edu.ru/
b K. https://academy-

10 Pa3sMHOkeHNE U pa3BUTHE OPraHU3MOB 8 0 1.5 nommorexa [10 DS.acateiy
content.myschool.edu.ru/

I'eneTnka — Hayka o
K bu6mmoreka LIOK. https://academy-

11 HAcCJIEeACTBEHHOCTH U N3MEHUYHUBOCTU 2 0 0.5

content.myschool.edu.ru/
OpraHu3MOB
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bubmuoreka I{OK. https://academy-
12 3aKOHOMEPHOCTHU HACJIECTBEHHOCTH 10 1
content.myschool.edu.ru/
bu6mmoreka LIOK. https://academy-
13 3aKOHOMEPHOCTH U3MEHYHBOCTU 6 1
content.myschool.edu.ru/
14 [ eHETHKA TCI0BeKA 3 05 bu6mmoreka LIOK. https://academy-
content.myschool.edu.ru/
b K. https: -
15 Cemexips OpraEmamMoB 4 1 nommoteka L{OK. https://academy
content.myschool.edu.ru/
16 buoTexHonorua u CHHTETUYECKas 4 0 bubnuoteka [{OK. https://academy-
Oomoorus content.myschool.edu.ru/
b K. https: -
17 PesepBHOG BpeMst 1 0 nommoteka L{OK. https://academy
content.myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME
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11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoandecTBO 9acoB

DJIeKTpOHHbIe (LN (PPOBbBIE)

Ne i/ Konrpoiasbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
bu6mmoreka [{OK.
3apoKJIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX
1 . 4 0 0 https://academy-
MpeACTaBICHUIN B OMOJIOTHH
content.myschool.edu.ru/
bubmmoreka [{OK.

2 MuUKpO3BOMIOLHS U €€ PE3YIIbTAThI 14 0 2 https://academy-
content.myschool.edu.ru/
bu6mmoreka [{OK.

3 Makpo3BOTIONUS U €€ PE3YIIBTATHI 6 0 0 https://academy-
content.myschool.edu.ru/
bu6mmoreka [{OK.

[IpoucxoxaeHue u pa3BUTHE KU3HU HA
4 15 0 1.5 https://academy-
3emuie
content.myschool.edu.ru/
bu6mmoreka [{OK.

5 [IpoucxoxaeHue 4eaoBeKa — AaHTPOIIOTE€HES 10 1 1 https://academy-

content.myschool.edu.ru/
DKOJIOTHS] — HayKa O B3aUMOOTHOILICHUSIX Bbu6nuoreka LIOK.

6 OPraHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM 3 0 0.5 https://academy-

C OKpYXarolen cpenoun content.myschool.edu.ru/
bubnuoreka [{OK.

7 OpranusMmsl U cpeia 0OUTaHuS 9 0 1.5 https://academy-
content.myschool.edu.ru/
bu6mmoreka [{OK.

8 OKoJ0Tus BUAOB U NOIYJISALNN 9 0 0.5 https://academy-

content.myschool.edu.ru/
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bubmuoreka [{OK.
DKOIOTHS COOOIIECTB. DKOJIOTUYECKHE
9 12 0.5 https://academy-
CHCTCMBI content.myschool.edu.ru/
bub6mmoreka [{OK.

10 buocdepa — rmobanbHast SkocucTeMa 6 0 https://academy-
content.myschool.edu.ru/
bu6mmoreka [{OK.

11 UYenoBek u okpyxaroiias cpeaa 6 0 https://academy-
content.myschool.edu.ru/
bu6mmoreka [{OK.

12 Pe3epBHOE BpeMmst 8 0 https://academy-
content.myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102 7.5
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacce/ Beicoukas JI.B., demviun .M., PyBunckuit A.O. u
npyrue; nox penakuuen [lymuoro B.K., Ipivmmna I'.M., AknuonepHoe
obmectBo «M3natenscTBO «IIpocBemnieHne»

* buonorus, 11 knacc/ bopoaun I1.M., Iemvmmui I'.M., Cabnuna O.B.; nox
penakmueit [llymuoro B.K., JIpimmuia I'.\M., AkiironepHoe 00111eCTBO
«3narensctBo «IIpocBemieHune)
buonorus 10 kinacc/3axapos B.b, Mamontos C.I'. u npyrue; "Ipoda"

buonorus 11 kinacc/3axapos B.b, Mamontos C.I'. u npyrue; "Ipoda"

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Mertoaudeckoe nocoobue: buonorus 10 kiacc/3axapos B.b, MamontoB C.I'. u

prrl/le; HI[qu)aH

Metoaudeckoe nocoobue: buonorus 11 kimacc/3axapos B.b, MamontoB C.I'. u

apyrue; "dpoda"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubmuoreka I{OK. https://academy-content.myschool.edu.ru
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