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MNOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenMmery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpeaHero ooOiero odpa3oBaHUsl pa3padoTaHa Ha ocHOBe dDenepanibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @enepaunn»,
®I'OC COO, Konmenuuu mpenojaBanus ydeOHOro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUI paboyelt mporpaMMbl BOCIIUTAHUS.

VYyeOubiii npeamer «buonorus» yriayOnéHHoro ypoBHsa uzydenus (10-11
KJIACChI) SIBIISIETCSI OJTHUM W3 KOMIIOHEHTOB mpeAaMeTHO# obnactu «EctecTBeHHO-
HayuHble mpeamets». CormacHo mnonoxenusMm @OI'OC COO mnpodunbHbIe
y4eOHbIe MpPeaMEThl, U3ydyaeMble Ha YIIIyOJIEHHOM YPOBHE, SBJISIFOTCS CIIOCOOOM
muddepeHmanu  00yd4eHUs] Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs U
NpU3BaHbl OOECTIEUNTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeaHuM PO eCcCHOHATBLHBIM U BRICIIMM OOpa3oBaHueM. B To ke Bpems
KOKIbIA W3 OTUX YYEOHBIX TMPEIMETOB JODKEH OBbITh OpPUEHTUPOBAH Ha
MPUOPHUTETHOE pPEIICHHE O00pa30BaTEIbHBIX, BOCIUTATEIbHBIX U Pa3BHBAIOIINX
3a/ay, CBS3aHHBIX C HpodopueHTanuern oOydarouuxcsi U CTUMYJUPOBAHUEM
UHTepeca K KOHKPETHOM O0JIaCTM HAay4HOTO 3HAHHUS, CBSI3aHHOTO C OHOJOTHEl,
MEIUIUHOM, SKOJIOTHUEHN, TICUXO0JIOTUEN, CHIOPTOM WJIM BOSHHBIM JIEJIOM.

[Iporpamma nmo yueOHOMYy mnpenmery "buosoruss" naér mpejactaBieHHE O
Henu W 3ajadax u3ydeHwst ydeOHoro mpenmera «buornorus» Ha yriayOnéHHOM
YpOBHE, OIpesiesieT 00s3aTeNbHoe (MHBApUAaHTHOE) IPEIMETHOE COJIEpKaHue, ero
CTPYKTYpUpOBAaHME TIO pa3ieliaM M TeMaM, paclpeielieHue M0 Kiaccam,
PEKOMEHIyeT MOCIeI0BAaTeIbHOCTh HM3yUeHHUS Y4eOHOro Marepuaia C Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM y4eOHOTO MpoIiecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuatomuxcsi. B mporpamme 1o Ouonoruu
peaN30BaH MPUHIUIN MPEEMCTBEHHOCTH C HU3y4YeHHUEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyiarojapss 4YeMy  IPOCMATpPUBAETCS
HANpaBJIEHHOCTh HA TMOCJIEIYIOIIee pa3BUTHE OWOJIOTWUYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEACTaBICHUI O 370pOBOM 00pasze >KHU3HU, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKarollel mpupoaHou cpeae. B
nporpaMmMe Mo OWOJIOTUM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOTrO IpeamMera
«buonorus» B peammzauuu TpedoBaHuii DI'OC COO k MIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJIMETHbIM M MPEIAMETHBIM pe3yjbTaTaM OOy4YeHUus U B
GbOopMUPOBaHNN OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIHLHOW  JEATEIBHOCTH
oOyy4arommxcsi MO0 OCBOCHUIO COJEpKaHUs OWOJIOTHYECKOro oOpa3oBaHUs Ha
YPOBHE CPEAHETO 00IIero 00pa3oBaHuUs.

VYyeOnbiii npeamer «buonorus» Ha ypoBHE cpeAaHero ooiiero oOopa3oBaHMs
3aBeplIaeT OMOJIOTMYEeCKOoe O00pa3oBaHUME B IIKOJE U OPUEHTUPOBAH Ha



pacIiFpeHue U yriiyoJieHne 3HaHUN 0OydYaronuxcsi O KUBOW MPHUPOJE, OCHOBAX
MOJIEKYJISIDHOM M KJIETOYHOM OWOJIOTHH, YMOPUOIOTUU U OUOJIOTUU Pa3BUTHS,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, IBOIIOIIMOHHOTO YYEHUS U 3KOJOTHH.

N3yuenue yudeOHoro mnpeamera «buosorus» Ha YIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO HAa TMOATOTOBKY OOYYaIOIMUXCA K TOCIEAYIOIMIEMY TMOTyUYESHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B  By3aX U OpraHU3alUsIX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusa. OCHOBY €ro CoAep X aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TMPU H3YUYEHUH  OOyYarOUUMUCS
COOTBETCTBYIOIINX CHUCTEMAaTHYECKUX Pa3JejaoB OMOJOTHMH HA YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10—11 kimaccax 3TH 3HAHUS TOJYyYarOT pa3BHUTHE. Tak,
pacuIupeHbl U YyriayOJieHbl OHOJIOTMYECKHUE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHM3ME€ 4YEJIOBEKa, OOUIMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOJTHUTENIPHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEICHUSI PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl TOCIHEAYIOIIETO
BbIOOpa mpodeccun. Bo3zmokHA Takke HMHTErpamusi OMOJOTMUECKUX 3HAHUM C
COOTBETCTBYIOIIIMMHU 3HAHUSIMU, IMOJTYUYECHHBIMH OOYUYAIOIIUMUCA TPU H3YUYECHUU
bu3UKY, XUMHUH, Teorpadyi 1 MaTEMAaTHKH.

CtpykTypa mporpamMmbl 1o ydyeOHOMYy mnpeamery "buosnorus" orpaxaer
CHUCTEMHO-YPOBHEBBIA M DBOJIIOIMOHHBIA TMOJXOJbI K M3YYEHUIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JISl AKUBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3allvy, 3BOJIIOIMU OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OHMOJIOTMYECKOro pa3HooOpa3us 1utaHeTsl. Tak, B 10 kmacce
M3Yy4aloTCsSd OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOrHH, 3MOPHOJIOTHMH U
OMOJIOTMU PA3BUTHSI, TCHETUKU M CEJICKIIUH, OMOTEXHOJIOTUU U CHUHTETHYECKOU
OMONOTHY, AKTyaIM3UPYIOTCS 3HAHUS OOYYaloImUXCs MO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusmonoruu uenoeka. B 11 kiacce u3y4aroTcs 3BOIIOIMOHHOE
y4eHHue, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOHbii  npeamer  «buonorus»  Opu3BaH  O00ECHEYUTh  OCBOCHHE
O0OyJarOIIMMUCST OMOJIOTUYECKUX TEOPUI M 3aKOHOB, MJICH, IPUHIIMIIOB U TIPaBUII,
JeKaIIUX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUN O
CTPOEHUHU, MHOT000pa3uM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, OIS,
OMOIIEH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JTOCTUXKEHUSIX, COBPEMEHHBIX
WCCJIEIOBAHUSIX B OMOJIOTHH, IPUKIAAHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[7s
pa3BUTHS U TONJEPKAHMS HHTEpeca OOy4arolmuxcsi K OWOJIOTMM Hapsiay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO MaTepuasa B COAEP>KaHUU MPOTPAMMBbI
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICEHUS M Pa3BUTHS
TOW WJIM WHOW 00JacTH OMOJIOTHM, BKJIQJIOM OTEYECTBEHHBIX U 3apyOEKHBIX
YU€HBIX B pELICHUE BAKHEHUIITNX OMOJIOTMYECKUX U SKOJIOTUYECKUX MPOOIIEM.



Lens uzyuenus yuebHoro mpeamera «buonorus» Ha yriayOoaéHHOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOIUMHCS  3HAHUSIMU O  CTPYKTYpHO-(YHKIIMOHATBHOM
OpraHM3allid J>KUBBIX CHCTEM pa3HOTO paHra © NpUOOpEeTeHHEe yMEHUi
MCITI0JIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUU MHTEpEca K ONpeaeia€éHHOU 00nacTu
mpoecCHOHaNBHON NIeATeTbHOCTH, CBSI3aHHON € OHWOJIOTHEW, WM K BBIOOPY
y4eOHOTO 3aBeICHUs JIJISl TPOIOJKEHUST OMOJIOTMYECKOro 00pa3oBaHusl.

JlocTkeHne T1lend u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUMBAETCS PELIEHUEM CIIETYIOIUX 3a4au:

OCBOEHHE O00YYAIOIIUMHUCSA CHUCTEMbl OMOJIOTHYECKHX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIIECTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBHUIIaX, COCTABNISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uu M OCOOEHHOCTAX OHOJOTMYECKUX CHUCTEM (KIIETKa,
OpraHu3M, MOMYJIALHNS, BUI, OMOTEOIeH03, OMocdepa); O BELIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX HCCIIEJIOBAHUSAX B OMOJIOTUY;

O3HAKOMJIEHHE OOYYalomMXCsi C METOJaMU TIO3HAHMS JKUBOW MPHUPOJIBL:
UCCJEIOBATEILCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOW OMOJIOTUU, HMOPHUOJIOTUU U OWOJOTUM Pa3BUTHs, TEHETUKH W
CEeJICKIIMM, OWOTEXHOJOTMU M CHUHTETHYECKOM OHOJIOrMH, TaJIeOHTOJIOTHH,
DKOJIOTUH);  METOJIaMH  CaMOCTOSITEIbHOTO  TPOBEACHHUS  OMOJOTHYECKUX
UcCleIOBaHUM B JlabopaTopur UM B mOpupoae (HaOmoAeHue, HU3MEPEHUE,
HKCIIEPUMEHT, MOJICTIMPOBAHHUE);

OBJIaJIcHHE OOYYarONIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO  HaXOAWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTMUYECKYI0 HH(OPMAIINIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTHEN U CUMBOJIMKOH; YCTAaHABIMBATh CBSA3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIBHO-IKOHOMUYECKUMH U  IKOJIOTUYECKUMU
npoOiieMamMu 4eJIOBEYeCTBa; OILEHMBATH IOCIEACTBHUS CBOCH JEATEIHHOCTU TIO
OTHOILICHUIO K OKpY’KalIleld NpUpoAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
30POBBIO  OKPYXKAlOLIUX  JIIOJIel; OOOCHOBBIBATH W COONIOJATH  MEpbI
npodriiakTUK WHGEKITMOHHBIX 3a00JI€BaHNM, TpaBUiIa TTOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MaCHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHBIEC HAyYHBIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y 00yUaIOIUXCS MHTEIIEKTYyaIbHbIX U TBOPUECKUX CIIOCOOHOCTEN
B IIpPOIIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMH U COBPEMEHHBIMU
WCCIICIOBAaHUSIMH B OWOJIOTHUH, pEIIaeMBIMH €0 TpobdiIeMamMH, METOI0JOTHEH
OHOJIOTUYECKOTO UCCJIEI0BAHMS, MIPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCIIEIOBAaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ad, MOAEITUPOBAHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIHTAaHUE Yy 00YyYaIOIIMXCs LIEHHOCTHOTO OTHOILECHUS K KHBOW IPUPOJIE B
IIEJIOM U K OTJENbHBIM €€ 00BEKTaM U ABJICHUSIM; (DOPMUPOBAHKE IKOJIOTMUECKOM,
TFeHEeTUYEeCKOM TpaMOTHOCTH, OOIIEH KyJIbTYypbl TMOBEAEHUS B MPUPOJE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUU;

npuobpereHne  OO0y4arolMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOAOIIONIB30BAHUU (COOMIOJICHUE TMPaBWII TMOBEACHUS B NPUPOJAE, OXPaHBI
BHJIOB, SKOCUCTEM, OMOC(hephl), COXpaHEHUHU COOCTBEHHOTO 3I0POBBS U 37]0POBbS
OKpYyXXarolux Jrojel  (coOmroneHuss Mep nOpouiakTUku — 3a00JieBaHUH,
oOecrnieueHne O€30MaCHOCTU >KU3HEAEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYaILUSIX
OPUPOAHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHME€  YCIOBMM  JUIsl  OCO3HAaHHOTO  BbIOOpa  OOyYarolUMHUCH
WHIWBUYAJIbHOU o0Opa3oBaTebHOMI TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocieayneMy mnpodecCuoOHaIbHOMY CaMOOIPEACICHUI0, B COOTBETCTBUU C
WHJUBUYJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

OO011ee YynCI0 YyacoB, OTBEICHHBIX HA M3y4YE€HHE OMOJIOTMHU Ha YTiIyOJIeHHOM
YPOBHE CpeaHero obmiero oopazoBaHus, coctapiseT 272 vaca: B 10 ximacce — 136
yacoB (4 yaca B Hezenmo), B 11 kiracce — 136 yacoB (4 yaca B HEJEIO).

OT6op opraHu3anmoHHBIX (HOPM, METOJOB U CPEICTB OO0yuYeHHs] OMOJIOTHUU
OCYLIECTBIISIETCS ¢ YYETOM CHEHU(PUKH €ro COACpPKAaHUS M HAIpPABICHHOCTH Ha
OpOJODKEHHE OHOJIOTUYECKOro 00pa3oBaHUS B OpPraHM3alUsIX CpPEIHEro
po(decCUOHAIBLHOTO U BBICIIET0 00pa30BaHUsl.

O0s3aTenbHBIM YCIOBUEM ITPU 00YYEHUH OMOJIOTUU Ha YIITyOJIEHHOM ypOBHE
ABJIIETCS MPOBEJECHUE JTA0OPATOPHBIX M MPAKTHYECKUX pabor. Taxxke ywactue
00y4aroluxcs B BBIIOJHEHUH MPOEKTHBIX U y4EOHO-HCCIEA0BATEIbCKUX padoT,
TEMaThKa KOTOPBIX OMNpENENsieTCs Y4YUTEJIeM Ha OCHOBE  HUMEIOIIUXCS
MaTepHalbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COILEPKXAHUE OBYUYEHUA

10 KUIACC

Conepxanue mporpamMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyJapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemeHHas OUOJIOTUsI — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BuTuUs
Ouonornu.  buonormdeckue  HAyKH M HU3y4yaeMble  HMH  MPOOJIEMBI.
@yHIaMEHTalbHbIEC, NPUKIAJHBIE M TIOUCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OMOJIOTUH.

3HaueHne OWonoruu B (DOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. IIpodeccun, cBszannbsie ¢ Ouosnorueid. 3HaueHHEe OHOJOTHUU B
NPAaKTUYECKON JIEATEIIbBHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPaHE TPUPOJIBI.

JemoHCcTpanumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsus,
VY. I'apsen, I'. Mennens, B. 1. Bepuanckuu, U. 11. [Tanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuupr 1 cxembl: «CBsi3b OWONIOTMH C JAPYrUMHU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTEMbI U HX H3yYeHHUE

KuBbie cuCTEeMBl Kak MpeaMeT u3ydeHus Ouosioruu. CBOWCTBA KHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U ILEJIOCTHOCTb,
CJIOKHOCTh M YIIOPAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPTaHU3aLKs,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alMyd KUBBIX CHUCTEM: MOJIEKYJSPHBIM, KIETOYHBIN,
TKaHEBBIM, OpraHU3MEHHBIN, MOIYJISILIMOHHO-BUIOBOM, 3KOCUCTEMHBIN
(bmoreoneHoTHyeckuil), OwmochepHsiii. Ilporecchl, TpPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3Hb Kak (opma cCylecTBOBaHUS
Marepuu. Hayku, n3ydaroiiye KuBble CUCTEMbI HA Pa3HBIX YPOBHIX OpraHU3aINU.

W3ydenue xuBbIX cucteM. Meronabl Omonormueckor Hayku. HaGmronenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus. llonarue o 3aBucumMon u
HE3aBUCUMOW mnepemMeHHOM. [lnaHupoBanme »skcriepuMeHTa. llocTtaHoBKa U
npoBepka rumnote3. HyneBas runorte3a. [lonarue BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux maHHBIX. OIEHKa JOCTOBEPHOCTH MMONYYSCHHBIX
pe3yinbTaToB. [IpyuMHBI UCKaXeHUs pe3yJbTaTOB »JKcrepumeHTta. [lonstue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabauubpl U cxeMbl: «OCHOBHBIE NpPHU3HAKU KU3HU», «buomornyeckue
cucrteMbl», «CBOWCTBAa KUBOW MATepUN», «YPOBHU OpPraHU3alld >KUBOHN
npuponab», «CTpoeHHe MKWUBOTHOW KIETKW», «TKaHM KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepa», «Metoasl
W3YUYCHHUsI )KUBOM IIPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE i IPOBEACHHUS
HaOJII0ACHU, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcrmonp30oBaHue pa3auyHBIX METONOB IPH
V3YUYEHHHU JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-(pyHKIIMOHaNbHAsg e€AMHMIIA KUBOro. Mcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBans,
M. Ilneitaen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUYEHbIX aTOMOB, Au(depeHunanbHoe
HeHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. H3yueHue ¢huxcuposannvix
K1emok. DIEKTpOHHAasT MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpanumn

[Toptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. llInelinen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopus pa3BUTHSA METOLOB MUKPOCKOTIUIY.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPOMpENapaTbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnueckas padora «M3yueHue MeETONOB KJIETOYHON OHONOTUU
(xpomarorpadus, asnexrpodope3, auddepeHimanbHoe HEeHTPUGYTUpPOBaHUE,
[ILIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHYECKUN COCTaB KJIETKU. Makpo-, MHUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boma m e€ ponp Kak pacTBOPUTENS, PEAreHTa, Y4acTHE B CTPYKTYPHPOBAHUHU
KJIETKH, TEIUIOperysiuuu. MuHepaiabHble BElleCTBa KIETKHU, UX OHOJOrHYecKas
poJib. PoJjib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BelIECTBAa KIETKU. buosorndyeckne mnogumepsl. benku.
AMUHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mosiekysbl. [lepBuyHas
CTpyKTypa Oenka, NenTHIHAs CBsI3b. BTopuuHas, TpeTHyHas, YeTBEPTUUHAS
cTpyktyphl. JleHatypauus. CoiictBa OenkoB. Kiaccudukanuss  OGenkos.
buonornyeckue pyHkuuun 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIUTOCAXapUIbl U MOJIUCAXAPUIBI.
OO6mmii T1UIaH  CTpOeHHUS U (PUBMKO-XMMHUYECKHME CBOWMCTBA  YIJIEBOJOB.
buonoruueckue pyHKIMHU YTIEBOIOB.

Jlumuael. ['mapodunsHO-ruapododHbIe cBoMicTBa. Kiaccudukanus Iunuaos.
Tpurnunepunsl, (ochomunuasl, BOCKH, CTepouibl. buonormdyeckune GyHKIHH
munuaoB. OO1me CBONCTBA OMOJIOTUYECKUX MEMOpaH — TeKY4YeCTh, CHOCOOHOCTh K
CaMO3aMbIKaHUIO, MOJYIIPOHULIAEMOCTb.

Hyxnennoseie kucnorel. [JHK u PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnun kommiementapuoct. [IpaBmino Yapradda. Crpykrypa
JIHK — nBoitnas cnupasib. MecTtoHaxoxaeHue u ouosorndeckue ¢yukiuu JJHK.
Bune PHK. ®yukunn PHK B kiietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moiiekyie ATO.
buonornyeckue pyukmmn AT®. BoccTaHOBIICHHBIE TIEPEHOCYUKH, UX (DYHKITMH B
kietke. Jpyeue nyxkneozuompugocgamer (HT®P).CexBennpoBanue [JHK. Memoouwt
2CHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouoiorus: OMOXMMHUUYECKHUE U OMO(pU3UYECKHE HCCIEeA0BaHUs
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OMOMONEKyl. Mooderuposarue
CMPYKMypsl U QYHKYULl OUOMONEKYN U UX KOMHIeKcos. Komnvromepnulil ouzaiin u
Op2aHuyecKuil CUHmMe3 OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JlemoHCcTpanumn

[Toprpetsr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknuH,
@. Caurep, C. [Ipy3unep.

Junarpammel:  «PacnpeneneHrne XMMUYECKHMX JJIEMEHTOB B HEXKHUBOU
npupoe», «PacnpeneiaeHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuter u cxembl: «llepuoanueckas TabnMIIAa XUMHYECKUX DJIEMEHTOBY,
«CtpoeHue MoOJIeKyJibl BOIb», «BemecTtsa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€nKOoBOM MoJeKyJbDy, «CTpoeHHe MOJEKy
yrieBoaoBy, «CTpoeHue MoJIeKyn JUnuaoBy, «HyKIeMHOBBIE KHUCIOTHI»,
«Ctpoenue Mosnekyabl ATD.

O6opynoBaHue: XUMHAYECKas OCYa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHEe OEJIKOB C MOMOIIBIO KaueCTBEHHBIX
peaKIni.

JlaGopaTopnass  padora  «JccrmemoBaHWe ~— HYKJIEHHOBBIX  KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue u QyHKIUH KJIETKH

Tunbl KJIETOK: JyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.



CtpoeHure MpoKapuoOTHYECKOM KiaeTkH. KiaeTounas cTeHka OaKTepuid B apXen.
Oco0OeHHOCTH CTpOEHMsI TeTepoTpOoHON U aBTOTPOPHOU MPOKAPUOTHUUECKUX
KJIETOK. MeCTO U poJib MPOKapHUOT B OMOLIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (turazmanemma).  CTpykTypa —IUTa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BEIIECTB 4Yepe3 IIa3MaTUYECKYyI0 MEMOpaHy: MacCHUBHBIM
(muddy3us, obneruénnas auddysus), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIM
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MmemOpanbl. Pabora HaTpwuii-
KaJIJMEeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuTos. Dk30muto3. Kiuetounas
cteHka. CTpykTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpuOOB.

[urtonna3sma. [uto3omne. Llutockener. [ABmxenne nurormiazMbl. OpraHouasl
KieTkd. OJHOMEMOpaHHbIE OpPraHoWAbl KIETKH: 3HAOIUIa3MaTUYECKas CETh
(BIIC), anmapar ['onbmku, TU30COMBI, UX CTpoeHue W (yHKIHMH. B3anMocCBs3b
OJIHOMEMOpPAHHBIX OpraHOMJIOB KIEeTKH. CTpOoeHHE TpaHyISIPHOTOPETUKYITyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHAOIUIA3MAaTHYECKUI
petukynyM. CekpetopHas QyHkius anmapata ['onbmku. Moougurkayus b6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX Ki1eToK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWAbl  KJIETKU:  MUTOXOHJAPUM,  TIJIACTHUIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmuod. Cumouocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIUHM MHUTOXOHIpUN U miactuj. [lepBuunsie,
BTOPUYHBIE M  CJIOXHBIE  IJIACTUIBI  (OTOCHMHTE3UPYIOIIMX  JYKApHOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEUKOIUIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouapl kietku CTpoeHuE M (PYHKIIUHU HEMEMOpPAHHBIX
OpraHOHUIOB KJICTKH. PuGocomel. IIpomedsicymounvie Qunamenmoi.
MuxkpodunamenTel.  AxkmunogvleMukpoguiamernmosi.  MpIIEUHbIE  KJIETKU.
Axmunosvie KOMHOHEHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. KneTounslit
nentp. CrTpoeHwe U JBMKEHHUE IKIYTUKOB U PECHUYEK. MUKpPOTPyOOUKH
muToria3mel.  LleHTpuons. benku, accoyuuposannvie ¢ MuKpouiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapHOILJIa3Ma, SAPBIILIKH, UX CTPOCHUE U
bynkuun. Snepueiii O0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPaCIONIOKEHHE
XpOMOCOM B UHTEp(pa3HOM sflpe. Iyxpomamur u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. J[unamuka s0epHOU 00040uKuU 6 mumose. AHoepwbiil
Mpancnopm.

Kinerounble BkmtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabnmuuper u cxembl: «CTpoeHHE SYyKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHWE  pacTUTENIbHOM  KJIeTkm», «CTpoeHue
MHTOXOHAPUW, «S1po», «CTpoeHne NPOKapUOTHIECKON KIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIPENapaTbl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTMpenapaThl OaKTeprUaIbHbIX KIETOK.

JlaGoparopnass pabGora «/3yueHne CTpPO€HUA KJIETOK Pa3IMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KIETOYHOU MEMOpaHBI.

JlaGopaTtopnasi padora «lcciaegoBaHue I1a3MOJIM3a W JIETUIA3MOJIM3A B
PACTUTENBbHBIX KIETKAX).

IIpakTnueckass  padora  «V3ydyeHue  [OBMKEHUS  LUTOIUIA3Mbl B
PACTUTENbHBIX KIETKaX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIeTKe

AccUMUISIINSA U AUCCUMUIIALINS — JABE CTOPOHBI MeTabou3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(HBIN M rerepoTpodHbIi. YyacTue Kuciopoia B OOMEHHBIX
mpoiieccax. JHepreTuueckoe obOecrnieueHune kieTku: mnpeBpamieane ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep peakuuid KIETOYHOTO
Metabonusma. DepMmeHTh, HUX CTPOCHHE, CBONCTBA M MEXAaHU3M JICUCTBUSI.
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPTraHUYECKUX KaTaiu3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OPraHUYECKUX BELIECTB B KIETKE. DOTOCHHTES.
AHoKkcueenHblll U OKcueeHHbll omocunme3 y obaxkmepuii. Ceemocoouparowjue
nUSMeHmMbl U NUCMEHMbl PeakyuoHHo20 yenumpa. Ponb XJIOpOIUIACTOB B IpOLECCE
dborocunTeza. CBeroBas u TeMHOBas (a3pl. Pomoovixanue, Cs., Cy. u CAM-munol
gomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BiusHue paznuyHbIX (HAKTOPOB
Ha CKOpOCTh (poTocHMHTE3a. 3HaU€HHE (POTOCUHTESA.

XEMOCHHTE3. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIIUE OaKTEpPUH, KEIe300aKTEpUH, CEpOOAKTEpUHU, BOJOPOHBIC
OakTepuu. 3HaYEHUE XEeMOCHUHTE3A.

AHa3poOHble opraHu3Mbl. Buael OpoxkeHus. I[IponykTel OpoKeHHS M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENH O0JIE3HEH.

AspoOHBIE OPTraHU3MBI. Oransl SHEPreTUYECKOr0 oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILCIUIEHUE TITIOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JbIXaHUE. POb MUTOXOHIAPUY B
npoleccax ouosorndeckoro okuciaeHus. Lluknuyeckue peakuuu. OKUCIUTEIBLHOE
dbochopunupoBanue. Ouepeus memopanvoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoiu ATD-cunmaser. IlpeumyinecTBa a’poOHOTO IyTH
oOMeHa BellecTB nepes; aHadpOoOHbIM. DPHEKTUBHOCTH SHEPTETUUECKOT0 OOMEHa.

JdemoHncTpanuu

IToptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaacknii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «DOTOCUHTE3», «IHEPTETUUECKUN 00Men», «buocunTes
oenkay, «CtpoeHue hepMeHTay, « XEeMOCUHTE3.

OOopynoBaHue: CBETOBOMI MHUKPOCKOI, 00OpPYIOBAaHHUE IJisi MPUTOTOBIEHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «l3ydeHue  KATAIMTUYECKONM  AKTUBHOCTH
(bepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)y».

JlabGopaTtopnass pabora «/3yuenue (epMEHTATUBHOIO paCIICIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIETKAX).

Jlabopatopnass paGora «CpaBHeHHE MpoIEeccOB  (POTOCHMHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrBenHass uHGopManus U peajin3anus eé B KiIeTKe

Peakiuu marpuyHoro cunresa. [I[puHIUIT KOMIUIEMEHTApPHOCTH B PEAKIIMIX
MaTpUYHOIO CUHTe3a. Peanusanust HacieacTBeHHOW uHPopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmatpuudbli cuHTe3 PHK. IlpmHummsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckot kiemxke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanue amMuHOKHCIOT. Pons pubocom B
OouocuHTese Oenka.

CogpemenHvle npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKapHOT U IYKAPUOT. Peryssiuus akTUBHOCTUM T€HOB y Mpokapuor. ['mmoresa
onepona (®. XKaxo6, XK. Mano). Monekynsapnvle Mexanusmvl IKCHPEeCCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynsiyuu pabomsi 2eHos. Perynsius 0OMEeHHBIX
nporeccoB B kiieTke. Kietounslii romeocTas.

Bupycol — HeksieTouHble (OpPMBI KU3HU U OOJUTaTHBIC Mapa3uThl. CTpoeHue
IIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoaroB. KusHeHuvill Yuki
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, oakmepuopazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, XKMBOTHBIX, pacteHuil. CITN, COVID-
19, counanbHble 1 MEAULIMHCKUE TPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz ooavwux maccusos («bigdatay)
CMPYKMYPHbIX OUoN0cUYecKux 0anHvlx. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie gpynxyuu d6enxos. Cnocodvl 00cmasKu 1eKapcma.



JemoHcTpanuu

IToptpetsl: H. K. Konbuos, . N. IBaHOBCKUIA.

Tabmuiel u cxembl: «buocunres Oenka», «['enernueckuit koa», «Bupycoy,
«bakrepuodarm.

IIpakTnueckas padora «Co3nanue MOACIH BUPYCAY.

Tema 8. ’Ku3zHeHHBIH HUKJ KJICTKH

Knerounsrii 1muki, ero mnepuoiasl u peryisius. WMurepdasza u MUTO3.
Oco0eHHOCTH TMpolecCOB, MpoTeKarIMX B HHTepdaze. [loaroTroBka KIETKH K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTUYECKHI), CUHTETUYECKUM U
MOCTCUHTETUYECKUM (MMPEMUTOTHUYECKUI) Mepruoabl UHTEPGa3bl.

Marpuunsbiii cunre3s JJHK — pemukanusa. [Ipuauuner perumkannun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUIAPAJUIEIbHOCTD.
Mexanuzm perukanuu JITHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemomMepaza. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTun. JIMruiougHeld u
rariougHblid  Ha0Opbl  XpoMocoM. ['omosoruuHbie  XpomocoMbl. [losoBbie
XPOMOCOMBI.

Henenue knetkn — wmuTo3. CTaguM MUTO3a W MPOUCXOASNIME B HHX
npoueccel. Tunbel muTo3a. KaproknHes M HUTOKMHE3. bHOJIOrHYeckoe 3HAYECHHE
MHTO3a.

Perynmamuss murotndeckoro nukia kinetku. [Iporpammupyemasi KieTouHas
ru0enb — arnomnTo3.

Knerounoe siapo, XpomMocoMmbl, (QYHKIIMOHANIbHAATEHOMUKA. Mexanusmuol
npoaughepayuu, ougppepenyuposku, cmapenus u eudenu kiemox. «lugposas
KiemKkay — buoungopmamuyeckue mMooenu QyHKYUOHUPOBAHUSL KILeMKU.

JdemoHcTpanuu

Tabnuuel u cxembl: «OKU3HEHHBIM MUK KIETKH», «Mwutosz», «CTpoeHue
xpomocom», «Pemmukanus [JHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: «MUTO3 B KIETKaxX
KOPEIIIKA JIyKay.

JlaGopaTtopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTaxy.

JlaGopaTopHnasi pabora «Ha0ntoieHre MUTO3a B KJIE€TKaX KOHYMKA KOpEelIka
JTyKa (Ha TOTOBBIX MUKpPOIMpEnaparax).

Tema 9. CTpoenne u GQyHKIUM OPraHN3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HENCATEIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTU€ NPOTUCTHI. KOJIOHUAIBHBIE OPTAHU3MBI.



B3auMocBs3p 4acTeli MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucteMbl opranoB. OpraHusM Kak eIuHoe 1eioe. ['omeocTas.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MIOKPOBHAs, MPOBOASAIIAsA, OCHOBHAas, MexaHudyeckasd. OCOOEHHOCTH CTpOEHUS,
(GYHKIUN 1 PacToNOKEHHsI TKAaHEH B OpraHax pacTEeHUH.

TkaHu KXUBOTHBIX M 4YEJIOBEKAa. THIIBI KUBOTHBIX TKAHEW: SIMUTEIMAJIbHAL,
COeIMHUTEIbHAs, MbIlIeyHasi, HepBHasg. OcoOeHHOCTH CTpoeHus, (GYHKIUNH U
PacmoJIOKEHUSI TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M TeHEpaTUBHbIE OpraHbl pacTeHuid. OpraHbl U
CHUCTEMBI OPIraHOB KXMBOTHBIX U 4esioBeKa. OyHKIIMHA OPraHOB U CUCTEM OPraHoOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CkeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHMH ckeneT. CTpoeHue u
THUIIbI COCIMHEHHS KOCTEM.

JIBrokeHne  OpraHus3moB.  J[BMOKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3MbI M HACTUH. JIBH)KEHME MHOTOKIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbleuHas cucreMa. Pediekc. CkeneTHbie MBIIIIBI U UX padoTa.

IIutanue opranuzmoB. IlornomeHue BOABI, YIJIEKUCIOIO Tra3a W
MHMHEPAIbHBIX BEHIECTB pacTeHHUsMH. lIuTaHue >KUBOTHBIX. BHyTpumonoctHoe u
BHYTPUKJIIETOYHOE nUuIeBapeHue. [IuTtaHne mO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBApUTENILHOTO TpakTa. [lumeBapurensHble kenmesbl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuil. Jlpixanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIEeTKU. KoxkHoe apixanue. JlpIXxaTenbHasi IOBEPXHOCTb.
XKabeprnoe u n€rouHoe JpixaHue. J[pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX T[MO3BOHOYHBIX JKWBOTHBIX.
JlpIxaTenpHas cuUCTEMa 4YelOoBEeKa. MeXaHM3M BEHTWIAIMU JIETKUX Yy NTUIl U
MJIeKONUTaromux. Perynsiius npixanus. JlpixareabHble 00bEMBI.

TpaHcOpT BELIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y XKUBOTHbIX. KpoBeHOocHass cucremMa W €€ OpraHbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpalieHus. IBOJIOLHOHHBIE
YCIIOXKHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMBI TO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepaua U e€ peryJssuus.

Beigenenne y opranu3moB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBbIX. CokparutenpHble Bakyonu. Opranbl BbiaeneHus. OunbTpanus,
CeKpenus U 00paTHOE BCAChIBAHWE KaK MEXaHU3MbI PaOOThI OPTAaHOB BBIJEICHHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIUTENBHONW cucTeMamMu. Boienenue y



MO3BOHOYHBIX KMBOTHBIX U denoBeka. [louku. Ctpoenue u (QpyHKIHOHHpPOBAHUE
HeppoHa. OOpa3oBaHHe MOYH Y YEIOBEKa.

3amura y OpraHuM3MOB. 3alllUTa y OJIHOKJIETOYHBIX OpraHu3MoB. Crnopsl
OakTepuil M UUCTHl MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX pACTEHUM.
Kytukyna. CpeacTBa macCUBHON M XUMUYECKOU 3a1UThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M HMX HPOU3BOJHBIE.
3ammTa opranu3Ma ot OosesHeil. IMMmyHHas cuctema denoBeka. KieTouHblld u
IYMOpPaJIbHBIA MUMMYHHUTET. BpOXIEHHBIA M NPUOOPETEHHBIN crienupruuecKuit
UMMYHUTET. Teopusi KiIoHaNbHO-celekTuBHOro ummyHutera (I1. Opnux, @. M.
bepner, C. Tonerasa). BocnanurenbHble OTBEThl OpraHu3MoB. Posib BpOxKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocte ¥ peryisinus |y OpraHmsMoB. Pasgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pasgpaxumocts u  peryismus  y
pacTeHuil. PocTOBBIE BEIIECTBA U UX 3HAYCHHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOJIIONUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHUCTEMBI
y KUBOTHBIX. OTAENBl TOJOBHOI'O MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduekc u
peduexkTopHas 1yra. be3ycioBHbIE U yCIIOBHBIE PEQIIEKCHI.

I'ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA KWBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CUCTEMBI M WX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBs3p HEpBHOW U SHIOKPUHHOW cucTeM. [ umoTtanamo-runoduzapHas
CUCTEMA.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabauubr u cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHbIE
Bojopocian», «bakrepun», «lIpocreiimme», «OpraHbl IBETKOBBIX PpacTEHUN»,
«CucremMbl  OpPraHoB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «TkaHu pacreHuil», «KopHeBblie cuctembl», «CTpoeHue credis,
«CTpoeHre NHCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEIET YeI0BEKay,
«IInmeBapurensHas cucrteMa», «KpoBeHocHas cucremay», «JlpIxarenbHas

CHCTEMAY, «Hepsnas CHCTEMAY, «Koxay, «MpIreyHast CHUCTEMAY,
«BblaenurenbHas CHCTEMA», «OJHAOKpPUHHAs cuCTeMa», «CTPOEHHE MBIIILbD),
«Ammynuter»,  «KuimieuyHomnosocTHeie», «CxeMa  TUTaHUS  PACTCHUIY,

«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX IKUBOTHBIX», «CTpOEHUE THUIPHDY,
«CTtpoeHue mnaHapuny», «BHyTpeHHee CTpoeHHe IOKJIeBOoro uepss», «HepBHas
cuctema pbeio», «HepBHag cucrema srymkw», «HepBHas — cucrema
npecmelkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MiIeKonuTaroumx», «HepBHas cuctema yenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENnapaThl OJIHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENAPAaThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXKHX, *KUBBIE IK3EMIUIAPbl KOMHATHBIX pPAaCTeHHUH, repoapuu
pacTeHMl pa3HBIX OTHAEJOB, BIAXHBIE TMpeEnaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyI0BaHUE JJIs JEMOHCTPALIMU MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacuierieHus KpaxMaia u OeJIKOB o] JeHCTBUEM (PEpMEHTOB, 000PYI0BaHUE IS
JIEMOHCTpPAIIUU OTBITOB MO U3MEPEHUIO KMU3HEHHOUW EMKOCTU JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX ABUKEHHM, MOJIENIM TOJIOBHOTO MO3ra Pa3InYHbIX KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHre TKaHEH pacTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEe KUBOTHBIX).

JlaGoparTopHasi pabora «/3ydueHrue opraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHUEe M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrosioe (BKJIIOYas BETreTaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXKEHHUSA:  MOYKOBaHUE,  CHOPYJISLuS,
(parmMeHTanys, KIOHHPOBaHUE.

ITonoBoe paszmuokeHue. IlonmoBble KIeTkW, Wik ramersl. Mehos. Craauu
Mmeiio3a. [loBeaenue xpomocom B Mero3e. Kpoccunrosep. buonorndeckuii cMbICi
MENo3a W IIOJIOBOTO mpouecca. Melo3 M ero Mecrto B KW3HEHHOM LIMKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazsutue. ['ameToreHes y »KuBOTHBIX. [10710BbBIE KETE3BI.
OO6pazoBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe W AMOpPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Moppocenes — 00Ha U3 21a8HbIX NPOOIEM IMOPUONOCUM.
Konyenyuss mopghocenos u moodenu mopghoceneza. Craaum >MOpUOreHe3a
KUBOTHBIX (Ha mpumepe jsarymku). Jpobmenume. Tumbsl  apoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIONIUX. 3apOJbIIIEBbIE JTUCTKU
(racTpyssinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIEroCcs 3apojbliia (dMOpUOHAIbHAS WHAYKIHUA).
3aknagka IUIaHAa CTPOEHMS JKMBOTHOTO Kak pe3yJibTaT HEPAPXUUYECKHUX
B3aUMOJICUCTBUII Te€HOB. BriusHue Ha 3MOpPHUOHAIBHOE pa3BUTUE PA3TUUYHBIX
(hakTOPOB OKPY>KAIOIIEH Cpe/Ibl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHaneHblii mepuon. I[Ipsimoe u
Henpsimoe paszBuTHe. PasButne ¢ Meramopdo3oM y OEClO3BOHOYHBIX H
MMO3BOHOYHBIX JKHWBOTHBIX. bHolormyeckoe 3Haue€HHE MPSMOTO0 U HEMPSIMOTO



Pa3BUTHSA, UX PACIPOCTPAHEHUE B MpUPOAE. TUmbl pocTa KUBOTHBIX. PaKTOPHI
PETYJISIUU POCTA KUBOTHBIX U uyenoBeka. CTauu moCTIMOPHOHATILHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [lepuoipl onToreHesa yenoBeka. CTapeHue u CMEPTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. 'amerodur m crmopodur. Meiio3 B
KU3HEHHOM 1MKjIe pactenuit. (OOpa3oBaHue cmop B IIpolecce Meio3a.
I'amerorene3 y pacreHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHU.

MexaHU3MBbl PETYISLNNA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHncTpanuu

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

Tabmumelr 1 cxeMmbl: «BereraruBHoe pa3MHOXeHHE», «Tumbl OGecroaoro
pa3MHOXKEHUsD», «Pa3zMHOKEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHUE HBIJIEHBD,
«Pa3MHOXeHue TuApb, «Menosy, «XpoMocoMbly, «l'amerorenes», «CTpoeHue
SAMIEKIETKH U criepMaTo3onsia», «OCHOBHBIE CTaAuU OHTOreHe3ay, «lIpsMoe u
HenpsiMoe pasButue», «Pa3zButne wmaiickoro xyka», «Pa3Butue capaHumny,
«Pa3Butne narymkmn», «JIBOMHOE OIJIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUN»,
«CtpoeHune ceMsaH OJHOIOJIBHBIX U ABYJOJIBHBIX PACTCHUW», «KU3HEHHBIM LUK
MOPCKOM  KamyCTbDy, <«OKW3HEHHBIM [HKIT MXa», <OKH3HEHHBIM  IUKI
ManopOTHHUKA», « KU3HEHHBIN ITUKI COCHBID».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SUIEKIETOK |
CIIEpMAaTO30U10B, MOAENb «I UK pa3BUTHS JATYIIKI.

JlaGoparTopHasi padora «/3ydeHue CTPOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpPOITpENapaTax».

IIpakTnueckass padora «BbIsIBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBILICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHass padora «CTpoeHHE OpPraHoB Pa3MHOKEHHUS BBICIIUX
PaCTEHHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. KonsiioBa, H. M. BaBmiioBa, A. H. benosepckoro, I'. ]I.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHS U CUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
NpU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YACTAS JIMHUS, TUOPUJIBI, TEHOTHUTI, (DEHOTHII.



OCHOBHBIE ~ METOABI ~ TE€HETHKU:  THUOPUIOTOTUYECKUI,  LUTOJOTUYECKUH,
MOJIEKYJISIPHO-T€HETHYECKHU .

JdemoHncTpanuu

IToptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®@ununuenko, H. B.
TumodeeB-PecoBckutii.

Tabnuuel u cxeMbl: «MeToabl TeHETUKNY», «CXeMbl CKPEITUBAHUS.

JlaGopaTtopnass padora «J/lpo3oduna Kak OOBEKT T'E€HETUUYECKUX

HUCCIICIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3us rTHOPUI0B MEepBOTo nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIUIeHHs NPU3HAKOB. [lUTOIOrMYecKHe OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanmusupyroniee ckpemunBanue. [I[pomMexyTOuHbI XapakTep HacIeJOBaHHUS.
Pacmieruienre npu3HakoB IIPU HEMTOIHOM JOMUHUPOBAHUU.

JlurnOpuHoe ckpemuBanue. TpeTnii 3akoH MeHaens — 3aKOH He3aBUCUMOT'O
HaclleZJOBaHUA  TNpU3HAaKoB.  lluTojmormyeckue  OCHOBBI  JTUTHMOPHUIHOTO
CKpEILVBaHUS.

CuemnienHoe HaciieqoBaHue npusHakoB. Padotel T. Moprana. CuensieHHoe
HACJICJOBAHUE TI'€HOB, HApPYILUICHHE CLEIUICHWS MEXAYy TIeHamMu. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nmosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIICHUS 10JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIM M TeTeporaMeTHbId Ion. I'eHermyeckas
CTPYKTYpa IOJOBBIX XpoMOcOoM. HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

I'enotun xak nenocrHas cucrema. [nenorponus — MHOXKXECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM aenu3M. B3auMoaencTBue HEaUICIbHBIX TI'€HOB.
Kommnemenrtaprocts. Onucras. [lonumepns.

['eHeTUeCcKUl KOHTPOJIb PA3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKa, a
TaKkke (U3NOJIOTMYECKUX TMPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIMH.
['eneTnueckre MeXaHU3Mbl CUMOUOT€HE3a, MEXAaHU3MbI B3aUMOJIEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MHUKpoOHOM». ['eHeTMueckue acrheKTbl KOHTPOJS U
M3MEHEHUs HaclIeJICTBEHHON MH(POPMaIlMU B TIOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHCcTpanuu

IToprpersr: I'. Mennens, T. Mopras.

Tabmuuel u cxemsl: «llepBrlif 1 BTOpOil 3akoHbI Menaens», « Tpetuit 3akoH
Menpens», «AHanu3upympollee CKpelmuBaHue», «HemonHoe nOMUHUpPOBaHHEY,
«ClHenyieHHOe HAaclelI0BaHUE MPU3HAKOB Yy Apo30Quiib», «l'eHeTHka Imoay,



«Kapuotunn denmoBeka», «Kapuotun apozoduiby, «Kapuotunm —nTuib,
«MHOX€ECTBEHHBIN ajuIeNnn3M», « B3auMoaericTBre reHOBY.

OGopynoBaHue: MoOJedb JJIS JEMOHCTpPAllUM 3aKOHOB €IuHOO00paszus
rUOpUIOB TIEPBOrO TMOKOJICHUSI M PACIICTUICHUS TMPU3HAKOB, MOJEIbL JJIs
JEMOHCTPAllMh 3aKOHA HE3aBUCUMOIO HACJIEAOBAaHHS IPU3HAKOB, MOJEIb A
JEMOHCTpAllMA CUEIJIEHHOTO HACIEJOBAaHUs IMPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpenapar: «Jpo3zoduinay.

IIpakTnueckas pabGora «/3ydyeHwe pe3yiabTaTOB  MOHOTHMOPHUIHOTO
CKpENIMBAHUA y IPO30(DUITBD».

IIpakTnueckas  paGora  «M3yueHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PHIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpenbl npu  GopMHpoBaHUU (EHOTHUIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE MpPHU3HAKU. BHbI
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS M HACJICICTBCHHASI.

MoaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOIU(PUKAIMOHHON M3MeHuYnBocTH. HopMma peakiuu mpusHaka. BapuanuoHHBIHM
psin u BapuanuonHas kpupas (B. Moranncen). CpoiicTBa MOau(UKAIIMOHHON
W3MEHYUBOCTH.

I'eHoTnyeckass ”3MEHYUBOCTh. CBOMCTBA TEHOTUITHYECKOW U3MEHUYUBOCTH.
Buibl reHOTUTTHYECKO M3MEHUYNBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTHU B CO3/IaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesax OJTHOro BUA.

MyTanmoHHass M3MEHYMBOCTh. BuHIBl MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHele U
nUToIUIa3MaTuyeckue myrtauuv. CoMaTUYeCKUE W TMOJOBbIe MyTauuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl W WX BJIMSHHE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacieacTBeHHOM u3MeHunBocTd (H.M. BaBunor). Buesnepnas m3MeHYMBOCTH H
HACJIEICTBEHHOCT.

Onucenemuxa U SNUSEHOMUKA, POJb  SNUSEHEMUYEeCKUx ¢hakmopos 8
HAC1e008anUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHCcTpanuu

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiet u  cxembl: «Buasl wusMmeHunBoCcTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KomOuHaTnBHAs U3MCHYHUBOCTHY, «Meio3sy,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl myTaruii».



OOopynoBaHue: XKMBbIE W TepOapHbIE HK3EMIULIPHl KOMHATHBIX PacTeHH,
pucyHku (potorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEUN
MOU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BApPUALIUOHHOU KPUBOW».

IIpakTnueckas padora «Mytamuu y aApo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uvenoeka. MexayHaponHass mporpaMma HUCCIEIOBAHUS T€HOMA
yenoBeka.  MeToabpl  M3y4eHUsT TEHETMKH  YEJIOBEKa: T'€HEeaJOornYecKui,
OJIN3HEIOBBIH, IIUTOr€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUM,
MOJIEKYIAPHO-T€HETUUECKHUU. CoBpemenHoe ONPENIECIICHNE reHOTHUIA!
MTOJIHOT€EHOMHOECEKBEHUPOBAHNUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C IMOMOIIBIO
[T11P-ananu3a. HacnencTBeHHble 3a00ieBaHUs YelloBeKa. | eHHbIE M1 XpPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHON MPEeApacloiOKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETUKHA B MPEAOTBPALICHUU U JIEYEHUH T€HETHUYECKHUX
3a0oyieBaHUl 4YenmoBeka. MeauKo-reHeTHYecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
kJeTKu. [IoHATHE «TE€HEeTUYECKOro rpy3a». ITUUYECKHUE ACIEKThl UCCIIECIOBAHHI B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (¢GakTOpbl TOBBIIIEHHONW YYBCTBUTEIBHOCTH YEIOBEKA K
(bU3HYEeCKOMY U XHUMHUUYECKOMY 3arps3HEHUI0 OKpY’KaroIIe cpeapl. [ eHeTnueckas
IPEAPACTOI0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdemoHcTpanuu

Tabmuiel u cxembl: «Kapuotun yenoBeka», «MeToabl U3y4eHUsI T€HETUKU
4yesoBeKay, «I ' eHeTnueckue 3a00JIeBaHUs YETTOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cennekuust OpranusMosB

JlomMecTukanusa W CeNeKuus. 3apOXKJICHUE CEJIIEKIMU W JOMECTUKAIWH.
VYuenne H. U. BaBunoBa o I[leHTpax NpPOUCXOXKJIECHHS U MHOrooOpasus
KyJbTYPHBIX pacTeHHil. Polb Cenekiuu B CO3JaHUU COPTOB PACTEHUN U MOPOL
#KUBOTHBIX. CopT, TmOpoAa, IITaMM. 3aKOH TOMOJIOTMYECKHX pSJAOB B
HacjeACTBeHHOM wu3MeHuuBoctu H. . BaBujoBa, ero 3HaueHue JJisl
CEJICKITMOHHOM pabOTHI.

Metoasl ceneKIMoHHOM paboThl. McKyccTBEeHHBIH OTOOp: MacCOBBIM H
WHIUBUYaJIbHBIN. OTarsl KOMOMHAIIMOHHOU CCJICKIIMH. HUcnwiTanue
Mpou3BOJIUTENIe MO MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOINbI) OIEHKHU
(deHoTHIIAa TOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOM  paboThl.
PagnaniMoHHBIN U XUMUYECKUNA MyTareHe3 Kak UCTOYHUK MYyTalMM Y KyJIbTYpPHBIX



dbopm opranu3moB. lcmonb30BaHME TEHOMHOTO PEIAKTHUPOBAHUS M METOJOB
pexoMOuHanTHBIX JIHK 115 monmydeHrs ucXoaHOro MaTtepuaa Jijisi CEJIeKIUU.

[Tomyuyenue TIOJIUILION/IOB. BuyTtpuBnaoBas ruOpUIU3aIusL.
bnuskopoacTBeHHOE — CKpeniuBaHWe, Wi MHOpuauHT.  HeponactBeHHOe
CKpelMBaHue, WIW ayTOpuaAWHT. ['erepo3uc W ero mpuumHbl. Vcmomb3oBaHwme
rereposuca B cenekiuu. OtnanénHas rudpuamszanus. [Ipeogonenue Oecroaus
MEKBHUIOBBIX THOPHUIOB. JIOCTHIKEHHS CENEKIIMU PAaCTEeHUMN U )KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre U U3YyYEHUE T'€HETHYECKUX PECYpPCOB KYJbTYPHBIX PACTEHHUU U
UX JUKAX  poaMyed IS CO3/laHusd  HOBBIX COPTOB U TUOPHUIOB
CENIbCKOXO3SMCTBEHHBIX  KYNbTYp. M3yuenue, coxpamnenue u ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX JHCUBOMHBIX
8 Yenax YAVUueHUs: CyueCmsayrouux u co30anusi Ho8blx nopoo, MUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoell U nepcneKmueHbIX MmexHoI02UlL.

JlemoHCcTpanuun

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

Tabnuiiel u cxembl: «lIeHTphl TPOUCXOKIACHUS K MHOTO00pa3usl KyJIbTyPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSIJOB B HACIEACTBEHHOW M3MEHUYMBOCTUY,
«Metonpl cenekiumy, «Otnanéunas rubpuauzanusy», «MyTaresesy.

JlaGopaTopHnasi padora «/3yueHue copToB KyJIbTYPHBIX PACTEHUI U MOPOA
JOMAIIHUX KUBOTHBIX .

JlaGoparTopHasi padora «/3yueHrne METOAOB CEIICKIIUU PACTEHHIN.

IIpakTnueckas padora «lIpuBUBKa pacTeHHIN.

IKekypceusi «OCHOBHbIE METOIBl U JOCTHKEHHS CEJIEKIUU PACTeHHl U
KHUBOTHBIX (Ha CENIEKIIUOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1Ia0OpaTOPHIO
arpOyHUBEPCHUTETA WM HAYUYHOTO LIEHTPA)».

Tema 16. buorexHo/10rus U CHHTETHYECKAasA OMOJIOTUS

OOBEKTHI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOUYHbIE M TKaHEBbHIC
KYJIBTYPBHI, MHKPOOPTAHU3MBI, 150: XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHrne, TMONyYeHHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BUHOAenue. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECKUX
texHosorui. [Ipon3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTHM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO U3MEHCHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAIOIIHUECs B MPUPOIe OMOCUHTETHUECKHUE MY TH.



Knerounass unxkenepus. MeToapl KyJbTypbl KJIETOK U TKAHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. ComaTtuueckass ruOpuau3aluss U COMATHYECKH
sMOpuorene3. lcronb3oBaHue ramioujoB B CEJICKIUU pacTeHui. [lonyuenue
MOHOKNIOHAIbHBIX anmumei. Vcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 melduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
SAUIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOJ TpaHCIUIAaHTAUUU SEp KIETOK.
Texnonozuu 0300p08JIeHs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBI CHHTE3 I€Ha W
koHcTpyupoBanue pexkomouHanTHbix JTHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTvKeHusT UM IEepPCHEKTUBBI  XPOMOCOMHOM M TIE€HHOM  HMH)KEHEpUH.
DKOJIOTUYECKHUE U AITUYECKUE NTPOOIEMBI FTEHHON MHKEHEPUH.

Menumnuackue Oouotexnosnoruu. [loctrenomuas nudposas menununa. [T1[P-
JIMarHoCcTUKa. MeTaboJIOMHBIN aHaliu3, TEHOIEHTPUUYECKHI aHaiu3 mIpoTeoma
YEJIOBEKA I OLIEHKH COCTOSIHMS €ro 370pOBbs. Mcmosb30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Tepanust paka. 3D-OuoumxkeHepus sl pa3pabOTKH
(GbyHIaMEHTAIbHBIX OCHOB MEIMULIMHCKUX TEXHOJIOTMH, CO3JaHHsl KOMIUIEKCHBIX
TKaHEel coueTaHWeM TEXHOJOTUM TPEXMEPHOro OMONMPHUHTHHTa W cKaddonaunHra
JUISL pELLICHUS 33/1a4 [TEPCOHATU3UPOBAHHON MEAUIHBI.

CoznlaHre BEKTOPHBIX BAaKIMH C LEJIbl0 00ecrneueHrus KOMOWHUPOBAHHOM
3amuThl OT BO3Oyauteneid OPBU, ycraHOBieHHE MOJIEKYJSIPHBIX MEXaHU3MOB
¢dbynkuunonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0COOO OMAcCHBIE
3a00JieBaHUs YeJIOBEKA U )KUBOTHBIX.

JlemoHCcTpanumn

Tabnuups! u cxemsl: «lcnonb3oBaHHe MUKPOOPTaHU3MOB B IIPOMBIIUIEHHOM
pOU3BOJICTBE», «KileTouHast nHKeHepus», «[ ' €eHHAs HHKEHEPUS.

JlaGopaTopHasi padora «/3yueHne oObeKTOB OMOTEXHOIOTUM.

IIpakTueckas padora «llosyyeHrne MOJIOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buorexHomoruss — BaKHEHIIas MPOM3BOAUTEIbHAS CuUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

COILEPKXAHUE OBYUYEHUA

11 KITACC

Tema 1.3aposkaeHue W pasBuUTHE IBOJIOLNUOHHBIX INpeICTABJeHUN B
Onosioruu

OpomounonHas Tteopust Y. [lapBuna. Ilpeanochbulku BO3HMKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AearenbHocTh Y. JlapBuHa.



JIBrky1me cuibl 3Boironuy BUAOB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHU3MOB, HACJEJICTBEHHAas H3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuntetnyeckoir Teopun s3Bomonuu (CTI). HelitpanbHas
teopusi sBomonuu. CoBpeMEHHas 3BOJIOUMOHHAs OWoNOorus. 3HauYeHHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanuu

IToptpersr: Apucrtorens, K. Jlnanen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kroswe, Y. HapBun, C. C. YerBepukos, 1. W. [lImansraysen, Jx. Xonugein, /. K.
benses.

Tabmuner u cxembl: «Cucrema xuBoi npupoasl (mo K. Jlunuerw)y,
«JlectHuna xuBbBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHHUS
MPUCTIOCOOJICHU y pacTeHuil W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapimipyra nyremectBus Y. lapsunay, «Haxoaku Y. lapsunay, «@opmbl 00pHOBI
3a cyuecTtBoBaHuey», «llopoabl romyoeit», «MHorooOpa3zue KylbTypHBIX (popm
KarmycThbl», «[lopoapl JOMAIIHUX KUBOTHBIX», «CxemMa 00pa30BaHMs HOBBIX BUIOB
(mo Y. MapBuny)», «CxeMa COOTHOLICHUSA JBHXYIIUX CHJ 3BOJIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPO3BOIIOLMSA U €€ Pe3yJIbTAThI

[TonynAuus Kak 3JIeMEHTapHas €IWHULA 3BOJOLMH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETHYECKOro pa3HooOpa3us M CTPYKTypbl mNomyssiuuid. M3meHeHue
reHooHJa TOMyJISIUMU KaK d3JIEMEHTApHOE HBOJIOIMOHHOE SIBIIEHHE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

OneMeHTapHble (PaKTOphl (IBMXKYIIHUE CHUJIbI) 3BOMIONMUA. MyTallMOHHBIN
mpouiecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHANpaBJICHHbIE M3MEHEHMsI YacToT aiienedl B momyisiuusax. ekt
OCHOBAaTeNsA. JIdpgexm Oymuiiounoeo eopaviuwika. CHUMNCEHUE 2eHemUYecKo2o
pasnoobpaszus: npuuunsl u cieocmsus. llposenenue s¢ppexma Opeiigha 2enos 6
oonvwiux U marelx  nonyrayuax.  Murpamuu.  M3omsums  momyJsiuil:
reorpadguueckas (mpocTpaHCTBEHHAs1), Onoorudyeckas (penpoayKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBisaomuil  (aktop sBomonuu. Dopmel
€CTECTBEHHOT0  OTOOpa:  JBWXKYIUMHA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIMIA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBONIOIUS COIUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHM3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOLUU.
Bo3HuKHOBEHHE  MpUCIOCOOIEHUWH y  opranuzMoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobseHuil y opranu3MoB: MOp(hOIOruyecKue,
¢dbusnonornyeckue, - OMOXUMHUYECKHUE,  ToBeAeHUeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.



Bun, ero kputepum u CTpyKTypa. BumooOpa3zoBanue Kak pe3yibTaT
MUKpo3BoJtoMK. M3omsauus — kirodeBoil ¢gakrop BumooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHUS: aJUIONaTPUUYECKOe (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monurIIonIU3aIus,
rubpuan3anus). JJIMTeTsHOCTh BOJIIOIMOHHBIX MTPOIIECCOB.

Mexanuzmbl GOpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb  »BONMIOMOHHONW OHMOJOTMM B pa3pabOTKE Hay4YHBIX METOOB
coxpaHeHusi 6mopazHooOpaszusi. MUKpPOIBOJIOIUS U KOIBOJIOIUS MMAPa3UTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEl.

JdemoHncTpanuu

IToptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuiet 1 cxembl: «MyTalMoHHasT W3MEHYHMBOCTHY, «llomynsammronnas
CTpYKTypa Buaa», «Cxema MposiBieHus 3akoHa Xapau—BaitnOepra», «/IBmwxymiue
CWJIbl ABOJIIOLUNY, «DKOJIOTHMYECKash M30JSAIUsl MONYJsAUUNA ceBaHCKOM (openny,
«l'eorpaduueckass M30JSIUSL  JIMCTBEHHMIIBI CUOUPCKOW UM JIMCTBEHHUIIBI
naypckoity, «[lomyasiiiuoOHHbIE BOJTHBI YUCIEHHOCTH XUIIIHUKOB U XKepTB», «Cxema
JICHCTBUSL E€CTECTBEHHOTO O0TOOpa», «®PopMbl OOpPHOBI 3a CYIECTBOBAHUEY,
«MupycTpuanbHblii Menanu3my, «KuBble nckomnaembiey», «II0OKpOBUTENBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnatorias OKpacka YKUBOTHBIX),
«Dusnonornueckre ananranun», «lIpucrmocoOIeHHOCTh OpraHu3MoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buna», «Bunbl-gBoiHUKN», «CTpyKTypa BUIa B
npupose», «CrnocoOsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHUA000pPa30BAHUE BHUIOB CHHUID,
«ITomumunonsl pactenuit», «KamyctHo-penednbiii rTuOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3BEepell ¢ MpUMepaMH pPa3JIMYHBIX MPUCIIOCOOJICHUM, uydena MNTUIl U 3Bepei
pa3HbBIX BHJIOB, TrepOapuM pacTeHUd OJM3KUX BHUAOB, OOpPa30BaBIIUXCS
Pa3TUYHBIMH CIIOCOOAMH.

Jlabopatopnass paGora «BbisiBIeHHEe HW3MEHUYHMBOCTH y 0CO0€M OJHOTrO
BUJIA».

JlabopaTtopnass  paGora  «llpucnocoOieHuss  OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11eJIeCO00Pa3ZHOCTHY.

Jlabopatopnass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus 1 eé pe3yabTaThbl

Metoasl  u3ydyeHMST MakpolsBoionuu. llaneoHTonmornueckue  METOIbI
u3ydeHus: osBoionuu. [lepexomubie QopMbl U (QUIOrE€HETHYECKHE  PAJIbI
OpraHU3MOB.



buoreorpaduueckue metonsl u3yueHus sBomoonuu. CpaBHEHHE (QIIOPHI U
(dayHbl MaTepuKkoB U OCTpOBOB. buoreorpaduyeckue obnactu 3emnn. Bumabl-
SHAEMUKHU U PEIIUKTHI.

OMOPHOJIOTUYECKHE U CPAaBHUTEIbHO-MOP(OIOrHYecKre METOAbl U3yUYEHUs
BONIIOLMU. ['€HeTHYecKMe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OpPraHBbL.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMUYECKHE W  MaTeMaTU4YECKME  METOJbl  M3YyYEHHUS  HSBOJIIOLUU.
['omonornynbie reHbl. COBpPEMEHHBIE METOMABI MOCTPOCHHS (PUIOTEHETHUECKUX
JEPEBHEB.

XPpOMOCOMHBIE MYTallMX U HBOJIIOIUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuia) dBOJMONUU. [Ipunyun cmenvl yHKyull.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIOLIUH.

JdemoHcTpanuu

IToptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromnep, 3. ['ekkens.

Tabnuiel 1 cxeMbl: «DUITOTEHETUYECKUIA PAJT JOMIAAN», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Creronedansy,  «Punmoputh»y,  «CemMeHHBIE
nanopoTHUkW», «buoreorpapuueckue 30HbI 3emun», «Jpeid KOHTHHEHTOBY,
«Penukte, «HadanpHble cTaguu SMOPUOHAIBHOIO PAa3BUTHS O3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMUHBIE W AHAJIOTMYHBIE OpraHbl», «PyaumMeHThD,
«ATaBU3MBI)Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIE
HaIpaBJIeHUs 3BOIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJTIOLIHI.

OOGopynoBaHue: KOJJIEKIMU, TrepOapuu, MYJSHKA HMCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISKH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHble TUNOTE3bl NPOUCXOXKIAEHUS >KU3HM Ha 3emie. AOuOreHe3 M
naHcrepmus. [JloHayyHble NIPEICTaBICHUS O 3apPOXKIACHUU KU3HH (KPEalMOHHU3M).
['mnoTe3a NOCTOSHHOTO CaMO3apOKIEHHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxaeHue sXKM3HU U aCTPOOUOJIOTHSI.

OcHoOBHBIE JTallbl HEOPTraHU4ECKON 3BOJIIOLIAM. [InanerapHas
(reojoruyeckasi) SBOJIONUSA. XHMHYECKas OHBOMIONMSI. AOHOTCHHBIM CHHTE3
OopraHnyeckux BeniecTB u3 HeopraHnueckux. Ombir C. Mwmiepa u I'. HOpwu.
O6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamepBatHas runoreza A. .
Onapuna, runoTe3a nepBUYHOro OynboHa J. XonaeliHa, reHeTH4YecKas rurnoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoteza «mupa PHK» V. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.



Uctopuss 3emnu u meroabl €€ wu3ydeHus. lckomaemble OpraHUYecKue
ocratku. ['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIOTHAS
reoXpOHOJIOTHS. [ €0OXpOHOIOrnuecKas mKana: 0HbL, 3Pbl, IEPUOBI, SIIOXU.

Hauvanbubie stanel opranndeckod »sBomoouud. [logBiaeHne u 3BOTOLUA
MEPBBIX KJIETOK. DBONIOINUS MeTabonmn3Ma. BO3HMKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKM KaK aHaJIOT MEPBBIX HA 3eMiie COOOIIECTB.
CrpomaTtonuTtsl. [TpokaproThl U 3YKapUOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOMOreHe3). DBOJIIOIIMOHHOE MPOUCXOXKICHHE
BUPYCOB. [IpouncxoxkieHMe MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl 3BOJIOLMM BbICHIMX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacrtennii. Bpixox pacrenmii Ha cymry. llosBieHMe CIOPOBBIX pPacTEHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. I[IpoucxoxaeHue [BETKOBBIX
pacCTECHUH.

OcHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO MHUpA. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xxop/oBbIE )KUBOTHBIE. JKHU3Hb B BOJIE€. DBOJIOIMUS MO3BOHOYHBIX.
[Ipoucxoxnenne amubuii u pentwimil. [IpoucxoxaeHHE MICKONUTAOIMINX U
ntul. [lpununun xmroyeBoro apomopdoza. OcBoeHue O€CrO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButne xku3HM Ha 3emie MO 3paM W MepuojaM: apxeu, MpOTEpO30i,
najgeo3ou, Me3030M, KaifHo3oi. OOmjas  XapakTepucTUKa  KiIumara W
re0JIOTMYECKUX TporeccoB. llosiBIEHHE M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yclIOBUA U BIUSHUE HA Ta30BbI COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — 3KOJOTHUYECKHE KPU3UCHI ITpouuioro. IlpuunHsl u
CJIEICTBUSA MacCOBBIX BbIMHUpaHHUl. COBPEMEHHBIM 3KOJIOTHYECKUN KpPH3HUC, €ro
ocodenHoctu. [Ipobiema coxpaneHus 6uopazHoodpaszusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHIuUIbBl Ki1accupukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIbl OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnayutanuanu, JI. Ilactep, 1. . Meunukos, A. H.
Omapun, Ix. Xonaeun, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6mumper u cxembl: «Cxema omnbita @. Penuy, «Cxema omnbita JI. I[Tactepa mo
U3YUYEHUIO CaMO3apokJIeHus xu3Hu», «Cxema ombita C. Mwuinepa, I'. FOpwn»,
«JTanbl  HEOPraHWYECKOW  JBOMOUMW»,  «['€oXpoHOJIOrMYecKas  IIKaiay,
«HayvanbHble 3Tanbl OpraHUYecKoi 3BooIUN», «CxeMa o0pa3oBaHUSI DYKAPUOT
nyTéM cumoOnoreHeza», «Cucrema XKuUBOM npupoab», «CTpoeHue BUPYCAY,
«Apomopdosbl  pactreHuit», «PuHHOGUTHY, «OTHOKIETOYHBIE BOIOPOCINY,
«MHoOroxkierounsle Bogopocianw», «Mxu», «llanopotHukn», «l 0j10CEMEHHBbIE



pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUA KUBOTHOTO
mMupa», «Apomopdosbl KHUBOTHBIX», «lIpocteitmue», «KumeunomnomoctHbiey,
«IInockue 4EPBUY, «UneHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItnuspy, «Mnekonuraromue», «Pa3BuTthe Xu3HU B
apXxeuckon spey», «Pa3Burhe )KU3HU B MPOTEPO30OMCKON 3pe», «Pa3BuTre Xu3HU B
[1aJIE030MCKON 3pe», «Pa3BuTue )XU3HU B ME3030UCKOU 3pe», «Pa3BuTue KU3HHU B
KaltHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPAY.

OGopynoBaHnue: TepOapuud pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHbIE MTPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKI[UU
UTJIOKOKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpEH,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX HCKOMAEMbIX, MYJISDKH OPraHUYECKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sabopatopnass  paGora «MojenupoBaHUE ~— ONBITOB
Mumiepa—tOpu 1o u3y4eHunio abMOreHHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
MIEPBUYHON aTMOochepey.

JlaGoparopHasi pabdora «/3ydyeHue M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHUS PaCTCHUM
Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3yueHue ocOOEHHOCTEN CTPOEHUs MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOTeHe3

Paznensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBieHHE TPEACTABICHUN O IMPOUCXOKICHUM 4eEJIOBEKa. Pennrmnosnsie
B033peHMs1. COBpEMEHHBIE HAyYHbIE TEOPHUH.

CX0ACTBO YeNOoBEKA C )KUBOTHBIMU. CUCTEMATHYECKOE TOJI0KEHHUE YEIIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJNOBEKA € JKMBOTHBIMHU:  CPaBHUTEJIBHO-
MOPGOIOTHYECKHE, AMOPHUOJIOTHYECKHUE, (b13M0JI0r0-OMOXUMUYECKUE,
noBesieHueckue. OTanuus 4enoBeKa OT KUBOTHBIX. [IpAMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOM
CUCTEMBL.

JBrxymue cuibl (pakTopbl) aHTPOIIOTeHE3a: OMOIOIrMYECKUE, COLIMATIbHBIE.
CooTHolieHne OMONIOrMYECKUX U COIMANIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHME 4YenoBeKOOOpasHble 00E€3bsHbBI
(MpOKOHCYJIBI) U paHHUE MOHTHUJIBI — OOIIME MPEIKU YETOBEKOOOPa3HbIX 00€3bsSIH U
Mo1e. ABCTPAJIONUTEKN — JBYHOTHE NPEAKH JIOAEH. YeloBEK yMeIbli, MepBbIe
W3TOTOBJIEHUS OPYIHM TpyAa. UenoBeK MPsIMOXOMSIIMNA U MEPBBIM BBIXOJ JIIOAECH
3a  mpenensl  Adpuku. YemoBek reWmenbOeprckuii  — o0 IIPeaoK
HEaHIEPTaJIbCKOr0 YEJOBEKAa U YEJIOBEKA pa3yMHOro. UenoBek HeaHIepTaabCKUI



KaK BHJI JIIOJEH XOJIOJHOTO KiuMaTa. YeJOBEeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a TpenenamMu AQpuku.
[TanmeoreneTrka U NajaeoOreHOMHUKA.

DBOJIOLMS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOIMYJISIUAX
yeyoBeka. MyTalMoHHBIN Tiporiecc U nonumopdusm. [lomynsiuoHHBIE BOJIHEI,
npeid renoB, murpanus U «3GQexT ocHOBaTeNs» B MOMYJAIHIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. Ilonatne o pace. bompmme pacbel: eBporeonHas
(eBpaswmiickasi),  aBCTpajoO-HErpouAHas  (PKBAaTOpUaibHas),  MOHTOJOHIHAsS
(a3uaTcko-amepukaHckas). Bpemss u myTu pacceiieHus dYeloBeKa IO IUIaHETe.
EnuHctBO  uyenoBeueckux — pac.  HayuHas  HECOCTOSITENBHOCTH  pacHU3Ma.
[IpucnocoONeHHOCTh YeIOoBEKa K pa3HbIM YCJIOBHSM OKpY>KAIOIIEH Cpenbl.
Brnusaue reorpaduueckoit cpeapl u Apeiida TeHOB Ha Mopdosoruio U
(U3HOJIOTHIO YeJIOBEKa.

MexaucuuIuiMHapHble  MeToAsl B (u3uuecko  (OMOJOrHYECcKOM)
AQHTPONOJIOTMHM.  OBOJIOLMOHHAS  AHTPOIOJOTHS WU IAJE€OAHTPONOJIOTHS
YeJIOBEUECKUX MNOMysiuui. buoconnanpHble HMCCAEAOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre K03BOTOMMUOUOIOTHYECKOTO U COIIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Hoptpersr: Y. {apsun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxembl: «MeTOoIbI aHTPOITOJIOTUINY, «I 0OJIOBHOM MO3T 4YeIOBEKay,
«YenoBekooOpa3ubie 00€3biHb», «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MbD), «/IBHKYIIUE CHUJIBI AaHTPOIIOTEHE3a», « IBOJIOLIMOHHOE
IpEBO  4enoBeKa», «ABcTpanonutek», «YemoBek  ymenslid», «YenoBek
NpSIMOXOIAIINIY, «JleHncoBckuil yenoBek» «Heanaepranbip», « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITambl SBOJTIOLUHU YEIOBEKa», «Packl UeioBeKay.

O6opynoBanue: MyJSDKM — OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOM
KyJbTYpbl ~TpPEIKOB 4YEJNOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHIECKUMH W OHONEHCKUMH CIOKETaMH TPOUCXOXKICHHSI UEIOBEKa,
¢dboTorpaduu HaxoI0K UCKOTIAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEeKa, MOCIIb
yeperna 4YeJOoBE€Ka W 4epena IIMMIIaH3€, MOJENb KHUCTH YEJIOBEKa W KHUCTHU
IIMMITaH3€, MOJENH TOPCA MPEIKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3yuyeHne OCOOCHHOCTEH CTPOCHHUS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHue 3KOJIOTMUECKUX aJanTalui YEJTOBEKa.

Tema 6. Jxosormsi — Hayka O B3aHMMOOTHOLIEHHMSAX OPraHM3MOB U
HAJIOPraHU3MEHHBIX CHCTEM C OKPYKAKIIel cpeaou



3apok/ieHne W pa3BuTHE dKojoruu B Tpyaax A. I'ymbGonsara, K. @. Pynbe,
H. A. CesepuoBa, O. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazgensl u 3amauu
9KO0J0THH. CBSI3b 3KOJIOTUU C APYTUMHU HAYKaMHU.

Metonpl 3kosoruu. lloseBble HaOMOAEHUA. DKCHEPUMEHTBHI B 3KOJIOTHMH:
MpPUPOJHBIE U JlabopaTopHble. MoJenupoBaHUEe B IKOJOTHH. MOHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, PErHOHATBHBIN U TJI00IHHBIM.

3HauyeHue DHKOJOTMYECKUX 3HAHUM JUIT  YEJOBEKA. KOJOTHYECKOE
MHPOBO33PEHME KAaK OCHOBA CBS3€M 4YeJIOBEYECTBA C MpUpOAoM. PopMupoBaHuUE
JKOJIOTUYECKOM KYJIbTYPbI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepuos, J. ['ekkenb, A.
Tencmu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skoorun», «Metoasl 3Kojorum», «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEH CpeabD».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nercTBus. Kiaccudukanus
HKOJIOTHYECKUX (DAaKTOPOB: aOMOTHUECKUE, OMOTHUYECKHE, aHTpOIoreHHbie. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornyeckux ¢akropos. IIpaBmio munumyma (K.
[mpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE WM CTEHOOWOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak 3koyiornueckuii ¢akrop. JlelicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHl M >KMBOTHBIX IO OTHOILIEHHIO K cBeTy. CurHanbHas poJib CBETA.
doTonepruoan3M.

Temneparypa kak skosoruueckuii ¢akrop. JleiictBue Temmneparypsl Ha
opraHusMbl. [IoMKHIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocte kak skonormdeckuit ¢aktop. Ilpucmocobrmenus pacteHuil K
nojjiep>kanuio BogHoro Oananca. Kiaccudukaiys pacTeHUM MO OTHOIIEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAS, HAa3€MHO-BO3[YIIHAs, TTOYBEHHAs,
rIyOMHHAsT ~ TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKUE
0COOEHHOCTH cpell oOuTaHusi opranu3mMoB. [lpucnocoOneHuss OpraHu3MoB K
KU3HH B Pa3HBIX CpeAax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE putMmbl. CyTOUHBIE U
roJu4Hbie PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIJIOBUU )KU3HU.



XKuznennsie Qopmer opranusmoB. llonstTme o Ku3HeHHOW (dopme.
XKuznennsie Gopmbl pacTeHUM: AepeBbs, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE
TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THUJIPOOHOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buortnueckue (bakTopBhI. Buner OMOTHYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOno3 u ero ¢opmsl. [lapazurusm, koomneparus,
MyTyaliu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBO). HeTpoduueckue
B3aUMOJIeHCcTBUSL  (Tomuueckue, (opuueckue, Qadpudeckue). 3HaAUYCHUE
OMOTHMYECKHX B3aUMOJCHCTBUI JJs CYIIECTBOBaHHS OPraHHU3MOB B Cpele
obutanus. [IpuHIIUT KOHKYPEHTHOTO UCKIIOYESHHUSI.

JdemoHncTpanuu

Tabmuupl M cxeMbl: «DKoJoruyeckue (akTope», «CBETOBOW CHEKTP»,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIIEHHUIO K CBETY», « TermnoKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KHUBOTHbIE», «DHU3MOIOTMYECKUE aNaNTaluU
KUBOTHBIX», «Cpelnbl OOWUTaHHUSI OpPraHU3MOB», «DBHOIOTMYECKHUE PUTMBDY,
«Kusnennole  Gopmbl  pacteHuit», <« Ku3HeHHBbIE  (QOPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIMCTBEHHOIO JIeCa», « IKOCHCTEMA XBOMHOrO jecay, «llenu
nuTaHus», «XunHudectBoy, «llapasutuzmy, «Koukypenmus», «CumOuos3y,
«KoMMmeHcanuzm.

O6GopynoBanue: repOapud pacTeHUN U KUBOTHBIX, MPUCIOCOOIEHHBIX K
BIIUSHUIO PAa3JIUYHBIX DSKOJOTUYECKUX (PAKTOpOB, TrepOdapuu CBETOIHOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOMBBLIC, TEHENIOOUBHIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHUSI, TepOapuu U KOJUIEKIIMK TETUTIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTULl U 3BEpei, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpodurtam, kcepoduram, mMe3oduram, KOMHATHBIE
pacTeHus! JaHHBIX TPYIIN, KOJJIEKIIMU KMBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpelax,
repOapu M KOJUIEKIIMM PACTEHUM M IKUBOTHBIX, OOJIAJAIOIIKUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSAM YCJIOBUH KU3HU, repOapuu u
KOJUICKITUU PACTCHWA M >KUBOTHBIX PA3IUYHBIX >KHU3HEHHBIX (DOpPM, KOJJIEKIIMH
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOACHCTBUSX.

JlaGopaTopnasi paGora «BbIsBICHHE TMPUCIOCOOJCHUN OPraHU3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTopHasi paGora «BEBIIBICHHE TMPHUCIIOCOOJICHUH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD).

JlaGopaTopHasi paGora «AHATOMHUYECKHE OCOOEHHOCTH pACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rusi BUA0B U NONMYJISALM A

OKOJIOTUYECKHE  XApPAKTEPUCTUKU  TOIMYJISLHH. [Tonmynsiuma ~ Kak
Oounonoruyeckas cucreMa. Poib HEOAHOPOIHOCTH Cpelibl, (pu3ndeckux O0apbepoB U



0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonysanuii. OCHOBHBIE TOKAa3aTeNW MOMYJALWU: YUCIEHHOCTh, IUIOTHOCT,
BO3pacTHasi M TIOJOBasi CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPAIUSI.

DKoJyioruyeckasi cTpykrypa nomyssinuu. OIleHKa YUCIEHHOCTH MOMYJISIHUU.
JlnHaMKKa TONMYJSINUU W €€ peryisiuus. bUOTHYecKuil NMOTeHUWad MOMYJISALNY.
MopenupoBaHue JTuHAMHUKU MOMyJsiiuu. KpuBbie pocTa YMCICHHOCTH TOMYJISIIIUY.
KpuBbie BbDKMBaHMS. Peryndius 4UCIEHHOCTH NOMYJALU: poiib (PaKTOpoB,
3aBUCAIINX U HE 3aBUCSIIMNX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUIOB (- U
K-crparerun).

[Tonsitue 00 skonormyeckoil Huimie Bujpa. Mectoobutanue. MHoromepHas
Mozenb dKonormyeckor Humm/Dx.M. XarunmHcona. Pa3smepsl 3KOJIOTHMYECKON
Huiuy. [loTeHunanbHas U peann30BaHHAas HULLU.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. BUIbI M UX JKU3HEHHBIE
CTpaTerun. JKOJIOTUUECKUE YIKBUBAICHTHI.

3aKOHOMEPHOCTH TOBEJACHHUS W MUrpalMil >KUBOTHBIX. buosornueckue
MHBa3UH YyKEPOJIHBIX BUJIOB.

JdeMoHcTpanuu

IToprper: [Ix. 1. XaTunHCOH.

Tabmuibl M cXeMbl: «DKOJOTUYECKHE XapPaKTEPUCTUKU TMOIMYJISLIUI,
«IIpocTpaHcTBeHHass  CTpyKTypa nomyisiqum», «Bo3pacTHble  mupaMujibl
nonyaanun», «CKOPOCTh  3aCENIEHUS MOBEPXHOCTH  3€MJIM  PAa3IUYHBIMU
opranuzMamMmn», «Mogeib 3kosiornueckor Huiu [Jx. M. Xatuunconay.

O6opynoBaHue: repOapuu pacTEHUN, KOJIJIEKIIUHU )KUBOTHBIX.

JlaGopaTopnasi pabora  «lIpucmocoOieHus ceMsH  pacTeHHH K
PacCEeICHUIOY.

Tema 9. Ikos0rus coo0IECTB. IKOJOTHYECKHE CHCTEMbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3M MexAy
OopraHu3MaM# B OUOIIEHO3E.

Okocuctema kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKUHOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLIEHTbl, KOHCYMEHTHI, PEIyIEHTHI.
Tpopuueckue ypoBHu. Tpoduueckme uenu u cetd. AOUOTHUECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcUcTeMax. KpyroBopoT BelIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIE  TIOKa3aTeIM  JKOCHCTEMBI. buomacca ©W  NPOIYKIUA.
DKOJIOTHYECKHE MTUPAMUIbI UUCeIl, OMOMACChl U SHEPTUHU.

Jlunamuxka skocucmem. Kamacmpoghuueckue nepecmpotuixu. Dayxmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOMIECTB — cyKieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOTEHHBIE BO3JEHCTBUS Ha



cykneccuu. Knmmmakcunoe cooOrectBo. buopaznooOpasre 1 moJiHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoHbIE YKOCUCTEMBL. JKOcUcmembl 03€p U peK. IKocucmemvbl Mopeu u
oxeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenell, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Pazmnuumns
MEXK1y aHTPOIIOT€HHBIMU U TPUPOIHBIMHU SKOCUCTEMAMH.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas
bnopa u dayna. CuHaHTpomuzalusi TropoJcKoil ¢ayHbl. buonoruueckoe u
XO3STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackadHoco 3gpgexma u 6udos-30ughpukamopos (Kirouesvix
6U008) 6 pynkyuonuposanuu sxocucmem. IlepeHOC 3HEPTrUM U BEIIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIUN U 3KOCUCTEM
B YCIIOBUSAX €CTECTBEHHBIX U aHTPOIOT€HHBIX BO3JICHCTBU.

Mexanuzmoi 8030eticmaus 3GepA3HeHUl pPA3HbIX Mmunos Ha
CYOOP2AHUBMEHHOM, OP2AHUZMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ 9KONO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€UCMBUSL.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOT€HHBIX YKOCHCTEM.

JdemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuet wu  cxembl:  «CTtpykTypa  OumoreHoza»,  «IJKocucreMa

MIMPOKOJIUCTBEHHOIO JIECa», «IKOCUCTEMA XBOMHOIO Jecay, «DyHKIIMOHAIbHBIE
IPYIIbl OPTaHU3MOB B JSKOCHCTEME», «KpyroBOpOT BEIIECTB B JKOCHUCTEME,
«llenu nutanus (macTOUIHAS, NETPUTHAS)», «IKOJIOTHUECKAs MUPAMUIA YUCEID»,
«IKoJIOTHYeCcKas MupaMujia OMoMacchl», «IKOJOTHUYECKas MUpamMuja SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccraHoBieHue jeca mnocie
noxapa», «JKocucTtema 03epa», «ArporeHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arpoiieHose», «[I[pumeps ypOosIKOCHCTEM.

O6opynoBaHue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Yydelia MTHI] U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIUX PACTEHUN, aKBAPUYM KaK MOJIENb
SKOCHUCTEMBI.

IIpakTnyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopnasi padora «M3ydeHue paszHooOpazusi MEIKUX MMOYBEHHBIX
YIEHUCTOHOTUX B PA3HBIX SKOCHCTEMAX).

IKCKypeHsl «DKCKypCcHsl B TUIIMYHBIM OMoreoneHo3 (B AyOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJ0JIbHBIA UM TIOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKypeusi «IKCKypCUs B arpodKOCHCTEMY (Ha I0Ji€ WIM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA



buocdepa — obOmennanerapHas 000J0YKa 3eMIIHM, TJE€ CYIICCTBYET WIH
CyIlleCTBOBaJa kKM3Hb. Pa3zBuTHe npejcTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. O6nactu 6uocdepsl u e€ coctan. Kupoe
BEILECTBO OHOC(hEphI U €ro PyHKIUU.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl 6uocheprl. OcobeHHocTn 6uocdepsl Kak
rI100abHOM 3KocHCTeMBl. JJuHaMuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEILIECTB U OMOT€OXMMHMUYECKHE HUKJIIBI (YIyiepoja, a30Ta). PUTMUYHOCTE sIBIICHUI
B Ouocdepe.

3oHanpHOCTh Ouochepnl. Ilonstue o Omome. OCHOBHBIE OHOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIAHHbIE U IIHUPOKOJIMUCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOMTUYECKUE JIECa, BLICOKOTOPhs. KiuMar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTECHIINANIA U
onochepHbIX QyHKIIHA.

JdemoHcTpanuu

IToptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuter u cxembl: «I'eocdepsl 3emin», «KpyroBopot asora B mpupoje,
«KpyroBopot yrnepoga B mpupone», «KpyroBopor kuciopoga B HPUPOIE»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHBIE OMOMBI cymny», «Knumatnueckue
nosca 3emnm», «TyHapay», «Taira», «Cmemannsiil jgec», «LIMpokoanCcTBEHHbIN
necy, «Ctenby, «CaBanHay, «IlycTbiHsy, « Tponueckuii gecy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJIEKIIUN >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:ka0OIIaf cpeaa

OKOJIOTUYECKHE KPU3UCBl M MX MpUYMHBL. Bo3xeicTBne dYenoBeKka Ha
ouocdepy. 3arps3HeHHe BO3AymIHON cpenbl. OxpaHa BO3ayXa. 3arps3HCHHE
BoOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3/JEUCTBAE HA PACTUTEIBHBIA M KUBOTHBIM MHp. OXpaHa
pPaCTUTENBHOTO W KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOIBL.
Kpacubie xnuru. Oco0o oxpansembie mnpuponanbie Tepputopun (OOIIT).
Boranudeckue canpl ¥ 300J10THUECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHSI UYEJIOBEYECTBA U MPHUPOJIBL.
PanronanpbHO€ ~ MPUPOJOMONB30BAHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emun. OOIIKME 3aKOHOMEPHOCTH TJI00aTbHBIX 3SKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTHU COBPEMEHHOTO KPU3HCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3Butre METO/IOB MOHUTOPUHIA Pa3BUTUSI OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie uccre008anus nepexooa K pecypcocoepezaiowei u
KOHKYPEeHmOCnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcui.
Hayuonanoueie ungopmayuonuvle cucmemsi, odbecneuusarouwjue O00Cmyn K



uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U Ikocucmem. OcHosbl
aKopeadbunumayuu dKocucmem U cnocob6os 00pvOLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyxkyusa mopckux u HazemMHuLX IKOCUCTNEM.

JlemoHCcTpanumn

Tabmuiet w  cxembl:  «3arpsizHeHHe  atMocdeprl»,  «3arps3HEHHE
ruapocdepb», «3arpsisHeHue nouBb», «llapHukoBbii  APdexT», «Ocobo
OXpaHseMbIE PUPOIHBIE TEPPUTOPHI», «KMOETH YIPABIIEMOTO MUPAY.
O6opynoBanue: (ororpaguu oOxpaHsSEMbIX pacTeHH W KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0oOyJaromuMHUCs TPOrpaMM CpeaHero oO0Imiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METanpeaMETHBIC U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOSHHUS MPOrpaMMBbI IO OUOJIOTUU
BBIJICJICHBI CIEAYIOIIME COCTABISIONINE: OCO3HAHUE OOYYalOIIUMUCS POCCHUICKON
IPAXKIAHCKON HIEHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMPENCIICHUIO, Haiuuue Mmomusayuu K OOy4YeHHIO  OHOJIOTHH,
yeneHanpasiennoe pazeumiue BHYTPEHHUX YOEKIACHUN JIMYHOCTH HA OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUUYECKUX TPAIULIMI pPa3BUTHSL OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O00YYAIOIITUXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIBHOCTA I[IEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMHU, TMPUCYIIUMUA CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUsl, Haluyue  HNpPaABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbl, CHOCOOHOCMU CMA8UmMb TN U CTPOUTH KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTPAMMBI 10 OMOJOTUU JOCTUTAIOTCS
B EIMHCTBE YYCOHOM U BOCIUTATEIBHOM JEATEIbHOCTM B COOTBETCTBHHU C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLIUOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUA, PA3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIIOBEKY TPyJa U CTapIIeMy MOKOJCHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONICHWS] K KYJIbTYpPHOMY HACICAWIO H
TPpaAULMSAIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie U
OKpYyXaroulen cpene.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS YueOHOTro mpenmeTra «buomaorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHONW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YyOEXICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACHIMPEHUE >KU3ZHEHHOIO
OMbITA U OMbITAa ACSATEILHOCTH B MPOIIECCE peaau3allid OCHOBHBIX HaIPaBIICHUM
BOCIIUTATEILHOU IESITENHHOCTH, B TOM YKCIIE B YACTH:

1)rpaxaancKkoro BOCIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKM 00YyYaIOIIEeTroCcsl KaKk akKkTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOIO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA M MIPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESITEIBHOCTH MIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUYEOHBIX M MO3HABATEIbHBIX 3aJ]a4, BBHITOJIHEHHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€

YMEHHUE YUUTHIBATh B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSIMHU, KYJIbTYPHBIMU 1IEHHOCTSIMU U
COIMATIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBIX, TO3HABaTEIbHBIX M MCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIMOHEHTOB IMpU OOCYXJIEHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPHKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(hopMUPOBAHHOCTH POCCUHCKOU IPaXIaHCKON UJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApOJy, UyBCTBa OTBETCTBEHHOCTU IMEpe.
Ponunou, ropmoctu 3a cBoW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
IPOILJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHE K MIPUPOHOMY HACJICAUIO U MTaMsITHUKAM MPUPOJIbI,
JNOCTHKEeHUsAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUAX, TPY/IIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHHUE W
pa3BUTHE OWOJOTUH, TOHMMAHHUS 3HAYEHUs OWOJIOTMM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBa;

uaeiiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy’)K€HUIO M 3amure OtedecTsa,
OTBETCTBEHHOCThH 3a €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMNCKOIO HApO/Ia;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO OYyAyIIErO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPUHATHS LEHHOCTEM CEMEWHOM JKM3HHM B COOTBETCTBUU C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTIO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHU;

MOHUMAaHHE 3MOLIMOHAIIBHOTO BO3/IEUCTBUS JKUBOU NPUPOBI U €€ LIECHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
IPOSIBISATH KAUECTBA TBOPUYECKOW JIMYHOCTH;

5) ¢usuyeckoro BocnuTanusi, GOpMHPOBAHMS KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0J1IArONOJIYyYUs:

MOHMMAHUE W peaju3anus 370pOBOTO U 0Oe30macHoro obpasza >KU3HH
(3mopoBOoe  TUTaHUE, COOJIOJIGHUE TUTHEHUYECKUX TMpaBUI W HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAW M OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHHE UEHHOCTH TMpPaBUJI HWHIUMBUAYAIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIOJIEH;

OCO3HAHUE TMOCIEICTBUI U HEMPUATUSI BPEAHBIX NMPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0JIIO0HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO AESTEIbHOCTB;

HMHTEpeC K pa3iMuHbIM cdepam mpodeccuoHaIbHON AesATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud | Pean30BbIBATH
COOCTBEHHBIC KU3HECHHBIE TUIAHBL;

TOTOBHOCTh W CIHOCOOHOCTH K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
NPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JI€CO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKOW KYyJIBTYphl: MPUOOPETEHHUE OIbITa
IJITAHUPOBAHUSI TIOCTYNKOB U OLEHKM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYIKalOIIEH CPEbI;

OCO3HaHHME TJI00ATBHOTO XapakTepa JKOJIOTMYECKHX MpoOJjeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCHOJIB30BaTh MPUOOpETaeMble NpPU U3YYEHUH OUOJIOTHH
3HaHWS W YyMEHHUS TIPU PEIICHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
NPUPOAOIIONIb30BaHUEM  (COOJIIOICHHE  MpaBWJI  TOBEJIEHUA B MPHUPOJE,
HaIlpaBJICHHBIX Ha COXpaHEHHWE pABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCUCTEM, Orocdepsl);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIINX BpEd  OKPYKAIOIIEH
OPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATh HEOJIArOMPUSTHBIE SKOJIOTHMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHHUS, IKOJIOIMYECKOU KYJIbTYpHI,
OIbITa NEATENBHOCTH DKOJIOTHYECKOM HaIPABJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOW, KOMMYHUKATUBHOU U COLIMATIBHOU
MIPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN IEATEIBHOCTH IKOJIOTHUYECKOM
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKW M OOIIECTBEHHOW NMPAKTHKW, OCHOBAHHOI'O Ha JHUAJIOre
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOM M YUTATEJIBCKOM KYJBTYpbl Kak CpEICTBa
B3aUMOJICUCTBUS MEXY JIIOAbMU U MO3HAHUS MUPA;

MOHMMAaHUE crneuduKd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJih B
(GOopMUPOBAHHUN PALMOHATIBHOTO HAYYHOTO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpPEICTaBICHUs 00 OKpYyXKarolleM MHpEe Kak O €AMHCTBE MPUPOJbl, YEIOBEKA U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodiieM
COXpaHEHUs IPUPOAHOTO PABHOBECHS;

yOEeXKAEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIi COBPEMEHHOW LMBHIM3ALINU:
o0ecrieyeHuss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh pPECypcHble  MpOOJIEMbl  Pa3BUTHS
YeJIOBEYECTBA, TOMCKA MyTEeH BBIXOJa U3 INI00ANIBHBIX 3KOJIOTMYECKUX MPOOIeM U
o0ecrieyeHusi Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pallOHAJIbHOMY
UCMOJIb30BAaHUIO IPUPOJIHBIX PECYPCOB U (OPMUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTMYECKUX 3HAHMM B LEJAX
NOBBILICHHUSI OO0IIEeH KyJbTypbl, €CTECTBEHHO-Hay4HOH T'PaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIMOHAJIBHOW I'PaMOTHOCTH oOyuarolmuxcs, GopMupyeMoi
MIpU U3y4YEeHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMble 3HaHUS JUIs aHalu3a M
OOBSICHEHMSI SIBJICHUM OKpPY)KAIOIIEro MUpPa U MPOUCXOAAIIUX B HEM M3MEHEHMI,
yMEHHUE JieaTh OOOCHOBAHHbBIE 3aKJIOUEHHS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYUYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus: IpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIINSAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JEesATENbHOCTH, TOTOBHOCTb OCYILIECTBIATH
MIPOEKTHYIO U MCCIIEOBATENbCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMpPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HaHMW MO OHOJIOTHU B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHble pe3ybTaThl OCBOCHMS yueOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMble IS (OPMUPOBAHMS MHUPOBO33PEHUS OOyHArOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC TOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIHs, SIBICHUE, MPOIIECC,
cucTeMa, HayuHbId (PakT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,

UCCJIEI0BAaHUE, HaOII0ICHHE, U3MEpPEHHUE, AKCIEPUMEHT u
JpYyTHE);YHUBEPCATIbHBIC y4eOHbIe NEHUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHBIC,  PETYJISITUBHBIC), oOecrieynBaroIue dbopmMupoBaHue

(YHKIIMOHATBPHOW TPAMOTHOCTH M COIMAIBHON KOMIIETECHIIUH OO0yJaronIuxcs;
CIIOCOOHOCTh OOYYAIONIUXCSl KCIOJIB30BaTh OCBOCHHBIC MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKNE 3HAHHWS W  YHUBEpPCaJIbHbIE y4eOHbIE JIEUCTBHUS B
MO3HABATEIHLHOMN U COLMATIBLHON MpPaKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanusi y oOyuatomierocss OyayT cQOpPMHUpPOBaHBI [O3HABATEIIbHBIC
YHUBEpCaIbHbIC YUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHbBIE
NCHCTBUS, PETYISITUBHbIE YHHUBEpCalbHbIE Y4YeOHbIE JIEWCTBUS, COBMECTHAs
TCSATEIBHOCTb.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEr0 OOIIeTro
o0pa30BaHus JTOJKHBI OTPaXKaTh:

OBaanenue YHHBepCaJIbHbIMHU yueOHBIMU NMO3HABATEIbHBIMHU
NefiCTBUSIMHU:

1)0a30oBble JIOrHYeCKHeE A€ CTBUS:

CaMOCTOATENFHO  (QOPMYJNIHMpPOBATH W aKTyalIM3UpoBaTh  Mpobiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTHUYECKOTO MBITUICHHSI
(amanuza, cUHTE3a, CpaBHEHHUS, KiIacCU(pUKAINK, 0000IIEHNs), PAaCKPHIBATh CMBICI
OMOJIOTUYECKUX TMOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATH
CBSI3M C JIPYTUMHU MOHSATUSIMH);

OTIPENENITh TETH JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH HX
TOCTHKEHUS, COOTHOCUTH PE3YJIBTATHI ACSITCIIbHOCTH C TIOCTABIICHHBIMU TEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIsl 0OBSICHEHUS (PaKTOB M SIBJICHUM
KUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PacCCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHSITh CXEMHO-MO/ICJIbHbIE cpencrtea Ui MIPe/ICTaBIICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMBIX OHMOJIOTMYECKUX OOBEKTax, a



TAaKK€  NPOTHUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIeMbl ¢ YYETOM aHaIM3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD, OLIECHUBATh COOTBETCTBHE PE3YJIbTAaTOB
LeJIIM, OLIEHUBATh PUCKH MOCIEICTBUHN J€ATEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBHSIX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2)0a30Bble McCIeI0BaTEeIbCKUE 1eHCTBHUA:

BJIQJIETh HABBIKAMH YUEOHO-UCCIEA0BATEIbCKOM U IPOEKTHOU JI€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus NpoOiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PEHIEHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUJbl JESITEIBHOCTH IO MOJYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETalHH, NPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTYalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX M COIUAIbHBIX TPOEKTOB;

(GopMUpOBaTh HAYUYHBIM TUI MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh [IPUUMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh APTYMEHTHl HJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE PpEIICHHS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLICHUBATh NPHUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHbIN TOUCK MepeHoca CPEeACTB M CIOco00B
JEeMCTBUSI B IPOPECCUOHANBHYIO CPELY;

YMETh MEPEHOCHUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO O00JacTh
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAJiaraTb OpUrHHAJIbHbIE MOAXOJbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanmein:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUHHUKAX MH(OpMaIUU (TeKCTe y4eOHOTro
nocoOus, Hay4yHO-NOIYJAPHOW JUTEepaType, OMOJOIMYECKUX CJIOBapsX H
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIM3UpOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM TIPEICTABICHUS, KPUTUIECKU OIEHUBATH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GhOpMyIUPOBATh 3alpPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE U
otbope Ouonorndeckoil mHMOpMalnKu, HEOOXOIUMOM JJIsl BHIMOJHEHUSI YU4€OHBIX
3azay;

NpUOOpETaTh OMNBIT MCIOJIb30BaHUS HMHPOPMAUMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO HCITOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  TPEACTaBICHUS
Oouosiornyeckor nHGopMaruu (Cxemsbl, rpaduKy, TAarpaMMBbl, TaOJIUIIbI, PUCYHKH
H Jpyroe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ononornyeckor HWHPOpPMANUCH: TPUMEHATh XUMHUYECKHE, (U3UUYECKUE W
MaTEeMaTUYEeCKUE 3HAKW U CUMBOJIBI, (OpMYJIbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCTIONB30BaTh W TpeoOpa3oBhIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJeTh  HABBIKAMHM  pAacloO3HaBaHWA W 3amuThl  WH)OpMaIuwy,
MHGOPMAIIMOHHON 0€30MaCHOCTH JTIMYHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

1)o0menmue:

OCYIIECTBISATH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS IpEaiaracMou
3a/lay, YIYUTHIBATh MHTEPECHI W COTJIIACOBAHHOCTH IMO3UIMHA JAPYTHX yYaCTHUKOB
JMaJIora Uil JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeacTBa OOIIEHHUs, I[OHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMATYATHh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aWMOJICHCTBUS, TTOHUMATh
HaAMEPEHUS JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECeTHUKY
U B KOPpEKTHOU popme hopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHasA AeSITeJIbHOCTD:

MMOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUIYaIbHOU
paboOTHI MPU PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aUMOJICHCTBUSA MPU PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKY M METOJIbI COBMECTHBIX IEHCTBUN C YYETOM OOIIUX
MHTEPECOB M BOBMOXHOCTEH Ka)I0TO YieHa KOJUICKTHBA,



IIPUHUMAaTh LEJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIIATH IUIaH JCHCTBHIA,
pacnpenensiTh poiad € YYETOM MHEHHMM Y4YaCTHHUKOB, OOCYXJaThb pe3yiabTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJAa W KAXKIOTO YYaCTHUKA KOMaHAbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHMBaTh HWJEU C TMO3ULUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHBHOE CTPAaTErMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATHBHBIM.

OgyaieHUe YHUBEPCAJIbHBIMH PeryJssTHBHBIMH JeHCTBUSIMMU:

1)camoopranusanms:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS IS BBIABIECHUS MNpoOJIeM U HX
pEIIeHHS B )KM3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOLICHHUIO K KUBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NESITENIbHOCTh, BBISBISATH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJjadyu B 00pa3oBaTEIbLHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAH pPELIEeHUS NOpobiieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTEHU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh paMKH YYEOHOIO MPeAMETa HAa OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAHMIMH B
pa3HBIX O00JIACTAX 3HAHUN, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYpPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAallMsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJIeTh  HABbIKAMM  TO3HABaTEJIbHOM  peQuIeKCMM  KaKk  OCO3HaHHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHM, MCHOJb30BaTh MPUEMBI peQIIEKCUU ISl OLEHKU CUTyalHuH, BbIOOpA
BEPHOT'0 PELIEHUS;

yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPHUHUMATh PELICHUS IO HX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAJIU3€ pPE3yJbTaToOB
NESATENBHOCTH;

3)npunsaTHE ce0st M APYTrUX:

MPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHThl APYTMX I@PU AaHAIU3€ pPEe3yJbTaToOB
NESATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP € MO3ULIUU JPYTOro YeIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHMSI COJEP)KaHUS YYEOHOro MpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPUECHTHUPOBAHBI Ha OO0ECIECUCHHE
npopuiabHOro  o0ydyeHust — oOywaromuxcs — Oumosormu. OHHM  BKIIOYAIOT:
cnerupuyeckue s OMOIIOTUM HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETALMH U MPEeoOpa30oBaHUIO 3HAHUM, BUIBI ACSATEIBHOCTU IO
MOJTYYE€HHUIO HOBBIX 3HAHUW U UX NMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKKE B
pEaNbHBIX XU3HEHHBIX cuTyauusx. [IpenmeTHble pe3ynabTaThl MPEICTABICHBI MO
roJaM U3y4eHUs.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 10
KJacce JTOMKHBI OTPaXXaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWUU €CTECTBEHHO-HAYYHON KApTHUHBI MHUpA, B
NO3HAHWU  3aKOHOB TPUPOABI W  PEHICHHH NpoOJieM  paldOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOH OHOJIOTMYECKMX 3HAaHHWH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraromye OuOJIOTHYEeCKUEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIiu3M, TOMEOCTa3, CaMOpPETyJISIus, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xknerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacieAcTBeHHocTH T. Moprana), yuyenus (H. V. BaBunoBa — o 1eHTpax
MHOrooOpa3usi ¥ TMPOUCXOXKACHUS  KYJIbTYpPHBIX  pAacTeHUM),  3aKOHBI
(eamHOOOpa3Ksi MOTOMKOB IEPBOrO MOKOJICHHS, PACIICIUICHHS, YACTOTHI TaMeT,
HE3aBUCUMOrO  HacienoBanus [.MeHnenss, TrOMOJOTMYECKMX  PSAIOB B
HacCJICACTBEHHOH U3MEHUYUBOCTH H. . Bagunoga), MIPUHIIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIAJICHUE OCHOBHBIMM METOJIAMU HAYYHOIO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEPEHHE,
HaOJI0/IeHHUE, SKCIIEPUMEHT);



YMEHHE BBIACIATh CYLUIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M YEIOBEKA, CTPOSHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHUl, >XUBOTHBIX, YEJOBEKAa, TMPOILECCOB KU3HEIEATEIHHOCTH,
MNPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX U Y€JIOBEKa, OMOJIOrMYECKUX
IIPOIIECCOB: OOMEHa BeIIeCTB (MeTaboJIM3M), TIpEBpaIlleHrs SHEPrur, OpOKEHHUS,
aBTOTPO(HOIO U reTepoTpoPHOro TUIOB MUTAHUSA, (POTOCMHTE3A U XEMOCHUHTE3a,
MHUTO3a, M€H03a, raMeToreHe3a, 3MOpUOreHes3a, MOCTIMOPUOHAIBHOIOPA3BUTHS,
pPa3MHOXKEHUS,  WHIUBUAYAJIbHOTO  pa3BUTHS  opraHu3ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3KCa, UCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIy OpraHOMIaMH KIETKH U HX
GYHKIUSMHE, CTPOEGHHEM KJIETOK pa3HbIX TKaHeM W uX (QYHKUUAMH, MEXKITY
OpraHaMd U CHCT€MaM{ OpraHOB Yy pPAaCTeHUM, >KMBOTHBIX M YEJIOBEKa U UX
GYyHKUHUSIMH, MEXKIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITaraMmu
oOMeHa BeIIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKJIOB OPTraHU3MOB,
TanaMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (DEHOTUIIOM, (PEHOTHUIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHUE BBISIBISITH OTJIMUUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHUi, )KUBOTHBIX U YEIOBEKa,

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY Ui J0Ka3aTeIbCTBA POJICTBA OPTaHHW3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peniath OMOIIOTUYECKUE 3a]]a4d, BBISBISATh IPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMU OMOIOTHYECKUMU MPOIIECCAMU U SBIICHUSMU, I€TaTh
BBIBO/IbI U TPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINONHATH JA0OpPATOPHBIE U MPAKTHYECKUE pabOThI, COONIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh TUIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GOopMyIupys Lejdb HCCIEJOBAHMS, AaHAJIU3UPOBATH IOJyUYECHHBIE
pE3yNbTaThl U I€NIaTh BHIBOBL;

YMEHHME Y4YacTBOBaTh B y4EOHO-HUCCIIEIOBATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TNPEACTABIATh  MOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHUYECKHUX

KOH(EepeHITUAX;
YMEHUE OIICHWBATh JTUYECKHE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B
obmacth  OWONOTMM W MEIWIMUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOZIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3J[aHHWE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHUE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oymyrmieidl mpodeccruoHambHOM
JESITEIbHOCTH B 00JaCTH OMOJIOTUH, MEIULUHBI, OMOTEXHOJIOIMH, BETEPUHAPUH,
CEJIbCKOTO XO034iCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIayOasTh MO3HABATEIbHBIM
MHTEPEC, HAIIPaBJIEHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MPOPECCUu U
OpOJODKEHHE OHOJIOTHYECKOro 00pa3oBaHUS B OpPraHM3alUsIX CpPEIHEro
po¢e€CCUOHAIBHOTO U BICILIEr0 00pa30BaHUsL.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS COJEPKAHUA Y4YEOHOTO MpeaMera
«buonorusiy Ha yriayOJaEHHOM YpOBHE OPHEHTHUPOBAHBI Ha oOOecredyeHue
npopuapHOro  obyueHuss  oOydaromuxcs  Ouomornr. OHM  BKIJIIOYAIOT:
crenuduyeckue Ajisi OMOJOTUHN HAy4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI JEHCTBUI 1O
OCBOCHHIO, UHTEPIPETAIMH U MPEeoOPa30BaHUIO 3HAHUM, BUIBI JACATEIBHOCTU TIO
MOJIYYEHHUIO HOBBIX 3HAHUW M UX MPUMEHEHMIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEIACTABICHBI IO
rojiamMm U3y4eHusl.

c(hOpMHUPOBAHHOCTh 3HAaHUM O MECT€ W POJH OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()DOPMHUPOBAHUU €CTECTBEHHO-HAYyYHON KAPTUHBI MHUpA, B
MMO3HAHWUU  3aKOHOB TPHUPOJLI W  pelIeHHH TpobjieM  PpalMoHaIBHOTO
MIPUPOJIOTIONIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMO0JI0THH;

BJIQJICHHE CHCTEMOW OHOJIOTMUECKMX 3HaHUM, KOTOpas BKIJIIOYAET:
OCHOBOTIOJIaralolre OHOJIOrMYeCKUe TEPMUHBI U TOHATHS (KU3Hb, KJIETKa,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOpPEryJISIus, CaMOBOCIPOU3BEACHUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT W PA3BUTHE), OMOJIOTUYECKHE TEOPUHU
(xknerounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnenctBeHHoctT T. Moprana), yuyenus (H. M. BaBunoBa — o 1eHTpax
MHOrooOpa3usi ¥  MPOUCXOXKACHUS  KYyJIbTYpHBIX  pAacTE€HUM),  3aKOHBI
(eamHOOOpa3Ksi MOTOMKOB IEPBOrO MOKOJICHHS, PACIICIUICHHS, YACTOTHI TaMeT,
HE3aBUCUMOro  HacienoBanus [.Menpgens, TOMOJIOTMYECKUX  PSAIOB B
HacJIeICTBEHHOU U3MCHYUBOCTHU H. . Baswuoga), PUHLUIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMHU HAYYHOI'O TO3HAHMWS, HUCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, H3MEPEHHE,
HaOJII0/IeHHE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKAapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHMu3MOB, B TOM YHUCJE
OaxTepuii, rpubOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM



OpPraHOB pAacTEHUll, >XUBOTHBIX, YEJOBEKa, TMPOLECCOB KU3HEIEATEIbHOCTH,
NPOTEKAIOUIMX B OpraHU3Max pacTeHH, )KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKUX
MpoLIecCOB: 0OMeHa BellecTB (MeTaboin3M), MPEeBpaLIEHUs] YHEPTUU, OpOKEHMUS,
aBTOTPO(HOIO U reTepoTpOPHOro TUIIOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, Mei03a, rameToreHe3a, 3MOpUOreHe3a, MOCTIMOPHOHATBHOIOPa3BUTHS,
pPa3MHOXKEHUS,  WHIUBUAYAJIbHOIO  pa3BUTHUS  opraHusmMa  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCa, HCKYCCTBEHHOTO O0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXKIy OpPraHOMJaMH KIETKH U HX
GYHKIUSAMHE, CTPOEGHHEM KIIETOK pa3HbIX TKaHeM M uX (QYHKUUAMHU, MEXITY
OpraHaMM M CHCTEMaM{ OpIraHOB Yy pPAacTeHWUM, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAME, MEXAY CHCTEMaMH OPraHOB W HMX (QYHKIHSIMH, MEXIY dSTaramu
oOMeHa BelIeCTB, 3TallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKJIOB OPTraHU3MOB,
dTanaMu >MOPHUOHAIBLHOTO Pa3BUTHUS, T€HOTUIIOM M (HEHOTHUIIOM, (PEHOTHUIIOM U
(hakTopamMu cpeibl OOUTaHUS;

YMEHHE BBISBIIATH OTIWYUTEIbHBIC TPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHUi, )KUBOTHBIX U YEIOBEKa,

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsl JOKAa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPy,

YMEHHE periatb OMOJIOTUYECKUE 3a]]a4l, BBISIBISATh TPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXAY UCCIIETyeMbIMU OUOJIOTMYECKUMU MTPOLIECCAaMU U SBJICHUSIMU, J€TaTh
BBIBO/IbI M IPOIHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIMONHATh JTA0OPATOPHBIE U TPAKTUYECKHE paboOThI, COONIOAATH
npaBuiia npu padbore ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYAOBaAHUEM;

YMEHHE BBIJIBUTaTh TUIIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (QOpMyIUpys LE€db HUCCIEJOBAHMS, AaHAJIU3UPOBATH IOJIyYECHHBIE
pe3yNbTaThl U AETATh BBIBOJIBL;

YMEHHME Y4YacTBOBaTh B Yy4EOHO-HUCCIIEIOBATENIbCKON paboTe Mo OMoJIoruw,
HKOJIOTUM W MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOlIMYHO  MPEACTABIATH  IONYYEHHbIE  PE3yJbTaTbl Ha  YYEHHUYECKHUX

KOH(epeHIHUsX;
YMEHHUE OLICHHBAaThb O3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouosorud ¥ MeAMIMHBI  (KJIOHUPOBAaHME,  HCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIIPABICHHOE HW3MEHEHHME T'€HOMa M CO3JaHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYILECTBIISATh OCO3HAHHBIA BbIOOp Oyaymieil mpodeccruoHanbHOR
AESITENbHOCTH B 00JaCTH OMOJIOTUH, MEIWLUHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOI'0 XO34HCTBA, MUILIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsITh MO3HABATENIbHBIN
MHTEpEC, HANPaBJICHHBI HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIECH Mpodeccuu u



OpOAODKEHHE OHOJIOTUYECKOro 00pa3oBaHUSl B OpPraHM3alUsIX CpPEIHEro
po(ecCUOHAIBFHOTO U BBICIIET0 00pa30BaHUsl.

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHHU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTHHBl MHpA, B MO3HAHUM 3aKOHOB MPUPOJABl M PEUIEHUH HKOJOTHUYECKUX
npoOyieM dYelloBeYecTBa, a TakKe B PEIICHHMH BOMPOCOB PallMOHAIBHOTO
MPUPOONOIb30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOeKHBIX yUYEHBIX-OHOJIOIOB B
pa3BUTHE OWOJIOTHH,

yMEHHUE BIAJETh CHUCTEMOW OMOJOTHYECKUX 3HAHWM, KOTOpas BKIIOYAET
ONpEJENeHUs] W TOHUMAHUWE CYIIHOCTH OCHOBOIOJIAralolmuX OWOJIOTrHYEeCKUX
TEPMUHOB M TMOHATHHA (BHJI, 3KOCUCTEMa, Ouochepa), OHONOrMUYECKUE TEOpPUU
(3BomronronHas teopust Y. JlapBrHaA, CHHTETUYECKAs TEOPHS 3BOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsx U HampaBlieHUsIX 3Bosoiuu, B.M. Bepuaackoro — o
o6uocdepe), 3akoHbl (reHeTudeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3aponsiieBoro cxojacrsa K. M. bopa), npaBuna (munumyma 1O. JluOuxa,
AKOJIOTMYECKON NUpaMuJibl 3HEPruM), rumnoressl (runore3a «mupa PHK» V.
I'unbepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJaMU  HAYYHOTO  IMO3HaHUS,
UCIIOJIb3yEMbIMH ~ BOMOJIOTUYECKUXUCCIEALMH Ha TE€HO(OHJ  MNOMyJSLUH,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHMsI, YepelOBaHMs HalpaBlIeHUI
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aMMOCBSA3M MEXAY MPOIECCaMU HBOJIIOLUH,
JIBWKYIIMMH CUJIAMU aHTPOIOTE€HE3a, KOMIIOHEHTAMM Pa3JIMYHBIX 3KOCHUCTEM H
MPUCTIOCOOICHUSAMU K HUM OPTaHU3MOB;

YMEHHUE  BBIABIATH  OTJIMYUTENIbHBIE  MPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpefie OOUTaHMs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aMMOCBSI3€d OpraHM3MOB B  COOOILECTBAX,
AHTPOITOIE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

yMEHHE MCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CMMBOJIMKY JJIsl JIOKAa3aTENIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3M OPraHU3MOB U Cpelbl OOUTaHUs, €IUHCTBA
YeJIOBEYEeCKUX pac, HEOOXOAMMOCTH COXpAaHEHHs] MHOroo0Opas3usi BHUIOB U
AKOCHCTEM KaK YCJIIOBHS COCYIIECTBOBAHUS IPUPO/IbI U YEIIOBEUECTBA;

yYMEHHUE pelIaTh OMOJIOTUYECKUE 3a/1a4H, BBISBISATh MPUUUHHO-CIIEACTBEHHBIE
CBSI3M MEXJy UCCIIETYEMbIMU OMOJOTMYECKUMH MPOLECCAMU U SIBJICHUSAMH, J1€1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINONHATH JA0OpPATOPHBIE U MPAKTHYECKUE pabOThI, COONIOAATH
npaBuia npu padbore ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;



YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYIUpPYs IeJb KCCIEIOBaHUS, aHATU3UPOBATH IOJTYUYEHHBIE
pe3yNbTaThl U AETATh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HUCCIIEIOBATENIbCKON paboTe Mo OMoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPENCTaBISATH  TOJYyYEHHbIE  pe3yJbTaThl HA  YYCHUYECKHUX
KOH(epeHIHUsX;

YMEHHE OLIEHWBATh TUIIOTE3bl M TEOPHH O MPOUCXOKICHUH KU3HU, YEIOBEKa
U YEeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX U CIOCO0aX MperOoTBpaLICHHUS
r100aIbHbIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIECTBISATh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccruoHanbHOR
AESITENFHOCTU B 00JIACTH OMOJIOTHH, SKOJIOTHH, IPUPOAONOIH30BaHNUs, MEAUIINHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEIBCKOIO XO34WCTBA, MHILIEBOM
IPOMBIIUIEHHOCTH, YTIyONsATh TO3HABAaTEIbHBIM WHTEpEC, HaIpaBiICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccur U MNPOAOCHKEHHE
OMOJOrMYECKOro 00pa3oBaHUsl B OpPraHU3aLUsAX CPEAHEr0o MPOPECCHOHAIBHOIO U
BBICIIIET0 0Opa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontpoubnsie | IIpakTnyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubnnoreka [HOK
1 buosnorus kak Hayka 2 https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [JOK
2 JKuBBbIE CHCTEMBI U UX U3yUYEHUE 5 https://m.edsoo.ru/7f41¢29
2
bubnnoreka [IOK
3 buonorus knetkn 4 0.5 https://m.edsoo.ru/7f41¢29
2
bu6nunoreka [JOK
4 XHUMHYECKash OpraHu3anus KIeTKH 12 1 https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [JOK
5 CrpoeHue u QyHKIUH KICTKH 10 2 https://m.edsoo.ru/7f41¢29
2
OOMeH BelecTB U MpeBpallleHUue SHEPTUN B bubmoreia HOK
6 peEp P 11 1 https://m.edsoo.ru/7f41¢29
KJIETKE
2
Hacnencreennast unpopmanus u bubmorera [JOK
7 . p 11 0.5 https://m.edsoo.ru/7{41c29
peann3anus €€ B KIETKE )
8 JKu3HEHHBIN UKIT KIETKH 8 1 bub6mmoreka [{OK




https://m.edsoo.ru/7f41¢29
2

bu6nunoreka [JOK

ITPOTPAMME

9 Crtpoenue u QyHKIH OPraHU3MOB 19 1.5 https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [JOK

10 Pa3mHOX€EHME U pa3BUTUE OPTaHNU3MOB 10 1.5 https://m.edsoo.ru/7f41¢29
2

I'enetnka — Hayka 0 HacJIEACTBEHHOCTH U bubmotera [JOK
11 Y A 4 0.5 https://m.edsoo.ru/7f41¢29
W3MEHYMBOCTH OPTaHU3MOB 5

bu6mmoreka [JOK

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 12 1 https://m.edsoo.ru/7f41¢29
2
bubmnoreka [HOK

13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 8 1 https://m.edsoo.ru/7f41¢29
2
bubmuoreka [{OK

14 I'enernka yenoBeka 5 0.5 https://m.edsoo.ru/7f41¢29
2
bubnnoreka IHOK

15 Cenexuust OpraHu3MoB 6 1 https://m.edsoo.ru/7f41¢29
2
bu6nmorexa [JOK

16 buoTtexHoyorus U CHHTETHYECKAsE OMOJIOTHS 5 https://m.edsoo.ru/7f41¢29
2

17 Pe3epBHOE BpeMst 4

OBUIEE KOJIMYECTBO YACOB I10 136 13




IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka KonTpoasubie | IlpakTudyecku
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI e padoThbI
pecypcsl
12 buonorus kak KoMILUIEeKCHas! HayKa U ) bubnmoreka [JOK
KaK 9acTh COBPEMEHHOI'0 00IIIeCTBa https://m/edsoo/ru|7f41¢292
Bbu6mmorexa [JOK
3-7 JKuBbl€ cUCTEMBI M MX CBOWCTBA 5 https://m.edsoo.ru/7f41¢29
2
YpoBHeBas opraHU3aIus )KUBBIX bubmorexa HOK
8-11 P P 4 https://m.edsoo.ru/7f41¢29
CUCTEM
2
bu6mmoreka [IOK
HcTopust OTKPBITHS U U3YICHUS
12 1 https://m.edsoo.ru/7f41¢29
kietku. Knerounas teopus )
Meroasl MOJIEKYJIAPHON U KJIETOYHON
ouonoruu. [IpakTuueckas pabora
«3yueHne METOIOB KIETOYHOMU bubmiorexa HOK
13 Y 1 0.5 https://m.edsoo.ru/7f41¢29
ouonorun (xpomatorpadus, )
anekrpodopes, nuddepeHnanbHOe B
ueHrpudyruposanue, [1L[P)»
bu6mmoreka [IOK
14-15 XUMHYECKUN COCTaB KJIETKU 2 https://m.edsoo.ru/7f41¢29
2
16 MuHepanbHble BelleCTBa KIETKH, UX 1 bubnuoreka [JOK

Ouosnoruyeckas poib

https://m.edsoo.ru/7f41¢29




2

OpraHudeckre BEIeCTBa KIICTKH —
oenku. JlaboparopHas pabota

bub6mmoreka [{OK

17 0.5 https://m.edsoo.ru/7f41¢29
«O0HapyxeHHe OEJKOB C IIOMOIIIBIO )
KaueCTBEHHBIX pEaKInii» B
. bu6mmoreka [IOK
CoiicTBa, Knaccudukamus u
18-19 https://m.edsoo.ru/7f41¢29
¢byHK1IMN OEIKOB 5
Bbu6mmorexa [JOK
Opranuueckue BeniecTBa KIETKH —
20 https://m.edsoo.ru/7f41¢29
YTIICBOBI )
bu6mmoreka [IOK
Oprannyeckre BEIEeCTBa KIETKH —
21 https://m.edsoo.ru/7f41¢29
JIUTIATBI
2
Hyxkneunoseie kucnorsl. JIHK u PHK.
JlaboparopHnas pabota bubnmoreka [JOK
22-23 «HMccienoBanne HyKJIEHHOBBIX 0.5 https://m.edsoo.ru/7f41¢29
KHCJIOT, BBIJICTICHHBIX U3 KIIETOK 2
Pa3IMIHBIX OPTaHU3MOBY
Crpoenue u pynkuuu ATO. [Ipyrue bubmiorexa HOK
24 https://m.edsoo.ru/7f41¢29
nykieosuaTpudocdater (HTD) )
Cexsenuposanue JJHK. MeTtoas! bubnuoreka [JOK
25 T€HOMUKH, TPAHCKPUIITOMUKH, https://m.edsoo.ru/7f41¢29
POTEOMUKH 2
bu6mmoreka [IOK
26 MeToabl CTpyKTYypHOI OHOJIOTUI https://m.edsoo.ru/7f41¢29
2
27-28 Tuns! knerok. [Ipokapuornueckas bubnuoreka [JOK




KJICTKa

https://m.edsoo.ru/7f41¢29
2

CrtpoeHue 3yKapuOTHYECKOM KIETKH.

bu6mmoreka [IOK

29-30 IIpakTueckas padbora «3yuenue 0.5 https://m.edsoo.ru/7f41¢29
CBOWCTB KJIETOYHON MEMOpaHbI» 2
bu6mmoreka [IOK
31 IloBepXHOCTHBIN annapar KIETKU https://m.edsoo.ru/7f41¢29
2
OnHoMeMOpaHHbIE OPTraHOU/IbI
Bbu6moreka [JOK
kietku. [IpakTudeckas padora
32-33 0.5 https://m.edsoo.ru/7f41¢29
«M3yueHne TBIKEHUS [IUTOILIa3MbI B 5
PacCTUTEIBHBIX KIETKAX) B
[TosryaBTOHOMHBIEC OPTAaHOUIBI KICTKH:
MUTOXOHJIPHH, TUTACTU/IBL.
JlaGopaTtopHnast pabota bubmorexa LIOK
34-35 0.5 https://m.edsoo.ru/7f41¢29
«HMccnenoBanue mia3Moan3a u 5
JeTIa3MOJIM3a B PACTUTEIbHBIX B
KJIETKaX»
bu6morexa [JOK
36 HememOpanHbIe OopraHOUIbI KIETKH https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [IOK
37 Crpoenue u pyHKIUHU apa https://m.edsoo.ru/7f41¢29
2
CpaBHUTEIbHAS XapaKTEPUCTUKA
KJIETOK 3yKapHoT. JlabopaTtopHas buGmotera [JOK
37-39 y ' 0.5 https://m.edsoo.ru/7f41¢29
pabota «3ydeHune CTpoeHus KIETOK 5
Pa3IMYHBIX OPTaHU3MOBY B
40 AccuMmianug 1 QUCCUMUIISIIINS — bu6mmoreka [IOK




JIBE CTOPOHBI MeTaboIM3Ma. THIbI
oOmMeHa BemiecTB. JJabopaTopHas
pabota «M3yveHue KaTaIuTHIeCKOH
aKTHBHOCTH (DepMEHTOB (Ha IpUMepe
aMmIIa3bl WK KaTanas3bl)»

https://m.edsoo.ru/7f41¢29
2

OepMEHTATUBHBIN XapaKTep peakiuid
KJIETOYHOT'O MeTaboI13Ma.
JlabopaTtopHnas padota «M3yuenue

bubmmoreka [IOK

41-42 0.5 https://m.edsoo.ru/7f41¢29
(hepMEeHTATUBHOTO PACIICTUICHUS )
MEPOKCUIA BOJIOPO/A B PACTUTEIBHBIX -
1 KUBOTHBIX KJIETKaX»
bu6mmoreka [{OK
benku-akTuBaToOphl 1 OENKU-
43 https://m.edsoo.ru/7f41¢29
WHTUOUTOPBI )
bu6mmoreka [JOK
44 ABTOTpO(]HBINA TUIT OOMEHA BEIIECTB https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [IOK
45 DOoTOCHUHTE3 https://m.edsoo.ru/7f41¢29
2
Xemocunres. Jlaboparopnas pabota bubnmoreka [JOK
46-47 «CpaBHeHHe TTpo1IeccoB POTOCHHTE3A 0.5 https://m.edsoo.ru/7f41¢29
1 XEMOCHHTE3a) 2
AHa»poOHbBIE OpraHu3Mbl. Bubl
bu6mmoreka [JOK
Oposkenus. JlabopaTopHas paborta
48 https://m.edsoo.ru/7f41¢29
«CpaBHEHHE TIPOIECCOB OPOKEHHUSI U 5
IIBIXAHUS B
49 AdpoOHBIE OpTaHU3MBI. JTaIbI bubmuoreka [JOK

HHEPreTHUECKOro oOMeHa

https://m.edsoo.ru/7f41¢29




2

DHeprusi MeMOPaHHOTO TpaJNCHTA

bu6mmoreka [IOK

50 npotoHoB. Cunte3 AT®: padoTa https://m.edsoo.ru/7f41¢29
npoToHHON AT®-crHTa3s! 2
bu6mmoreka [IOK
51 Peakun MaTpudHOTO CMHTE3a https://m.edsoo.ru/7f41¢29
2
Tpanckpunust — MaTPUYHBEIN CUHTE3 Bubmzorexa LIOK
52-53 P p P https://m.edsoo.ru/7f41¢29
PHK
2
bu6mmoreka [IOK
54-55 Tpancisanus u €€ drarbl https://m.edsoo.ru/7f41¢29
2
Bbu6moreka [JOK
Konunposanue amuHOKuCIOT. Ponb
56 https://m.edsoo.ru/7f41¢29
pubocom B OmocuHTese Oenka N
Opranusaiys reHoMa y IpoKapuoT U bubmaorexa LJOK
57 P Y npokap https://m.edsoo.ru/7f41¢29
AYKapHoT )
bubmmoreka [IOK
MouteKyIspHbIe MEXaHU3MBbI
58 https://m.edsoo.ru/7f41¢29
AKCTPECCHUU TEHOB Y yKapuOT )
Bupycbl — BHeKI€TOUHbIE (JOPMBI
JKM3HHU U OOJIMTaTHBIE IIapa3UThl bubmuorexa LIOK
59-60 P ' 0.5 https://m.edsoo.ru/7f41¢29
[TpakTrdeckas pabota «Co3nanue )
MOJICJIA BUPYCa» B
BupycHsie 3a001eBaHHs YeIOBEKA Bubmiorexa IJOK
61 by ’ https://m.edsoo.ru/7f41¢29

KUBOTHBIX, PACTCHUI

2




HanorexHoJoruy B OMOJIOTHU U

bu6mmoreka [JOK

62 https://m.edsoo.ru/7f41¢29
MEIHUIIHE )
bu6mmoreka [IOK
63 JKU3HEHHBIN ITUKIT KIETKH https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [JOK
64 Martpuunsiii cunares JJHK https://m.edsoo.ru/7f41¢29
2
Xpomocomsl. JITabopaToprast pabota bubnmnoreka [JOK
65-66 «/3ydeHne XxpoMoCcoM Ha TOTOBBIX 0.5 https://m.edsoo.ru/7f41¢29
MUKpOIIpenapaTax» 2
bu6mmoreka [IOK
67 JleneHue KIeTKH — MHUTO3 https://m.edsoo.ru/7f41¢29
2
Tumne! knerok. Kapuokunes u
nutokuHe3. JlaboparopHas padora bubmuorexa [JOK
68-69 «Halmrorenre MuTO3a B KJIETKaxX 0.5 https://m.edsoo.ru/7f41¢29
KOHYMKA KOpeIIKa JIyKa (Ha TOTOBBIX 2
MUKpOIIpenaparax)»
bubmuoreka [{OK
70 Peryisnuys :kM3HEHHOTO LIUKJIA KJIETOK https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [JOK
71 OpranusMm Kak eIMHOE LEN0e https://m.edsoo.ru/7f41¢29
2
Tkanu pactenuii. JlaboparopHas bubmorexa LIOK
72-74 P ' paTop 0.5 https://m.edsoo.ru/7f41¢29

pabota «3yueHue TkaHel pacTeHUN

2




TKaHM )KMBOTHBIX M YEJIOBEKA.

bu6morexa [JOK

75-76 JlabopaTtopHnas pabota «3yuenue 0.5 https://m.edsoo.ru/7f41¢29
TKaHe! KUBOTHBIX» 2
Opransl. Cucremsl OpraHoB. bubnuoreka [IOK
77-78 JlabopaTtopnas pabota «3yuenue 0.5 https://m.edsoo.ru/7f41¢29
OpPraHoOB I[BETKOBOT'O PAaCTEHU 2
bu6mmoreka [JOK
79 Omnopa Tena opraHu3MoB https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [JOK
80 JIBr>KeHME OpraHnu3MOB https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [IOK
81 IIuranue opraHu3smMoB https://m.edsoo.ru/7f41¢29
2
Bbu6mmorexa [JOK
[TuTaHue MO3BOHOYHBIX KHUBOTHBIX.
82 https://m.edsoo.ru/7f41¢29
[TumeBapuTenbHas cucTemMa yeaoBeka N
bu6mmoreka [JOK
83 JIpIxaHue opraHu3MoB https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [IOK
JIpIXaHHe MO3BOHOYHBIX )KHBOTHBIX U
84 https://m.edsoo.ru/7f41¢29
YelioBeKa
2
bu6mmoreka [JOK
85 TpancnopT BEeECTB y OPraHU3MOB https://m.edsoo.ru/7f41¢29
2
86 KpoBeHocHas cuctemMa mo3BOHOYHBIX bubmuorexa [JOK

JKHUBOTHBIX U YE€JIOBCKa

https://m.edsoo.ru/7f41¢29




2

bu6mmoreka [IOK

87 Beiaenenue y opraHu3MoB https://m.edsoo.ru/7f41¢29
2
Bbu6mmorexa [JOK
88 3anmTa y OpraHu3MoB https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [IOK
89 NMMyHHas cucTeMa 4enoBeKa https://m.edsoo.ru/7f41¢29
2
PaznpaxuMocTs u perynsnus bubmmorera [JOK
90 d pety y https://m.edsoo.ru/7f41¢29
OpPraHU3MOB )
I'ymopanbHast perymismus u bubnuoreka LIOK
91 SHJOKPUHHAS CUCTEMA )KUBOTHBIX U https://m.edsoo.ru/7f41¢29
4eJI0BEKa 2
bu6mmoreka [IOK
92 @OpMBI pa3sMHOKEHHSI OPraHU3MOB https://m.edsoo.ru/7f41¢29
2
bubmmoreka [IOK
93 [TonoBoe pa3zMHOXKEeHUE https://m.edsoo.ru/7f41¢29
2
bubmuoreka [{OK
94 Metios https://m.edsoo.ru/7f41¢29
2
95 I'amerorenes. O6pazoBanue u 0.5 bubnuoreka [IOK

pa3BUTHE MOJOBBIX KJICTOK.
JlabopatopHnas pabota «13yuenue
CTPOCHHUSI TOJIOBBIX KJIETOK Ha

https://m.edsoo.ru/7f41¢29
2




T'OTOBBIX MHUKPOIIpCIIapaTax»

NunuBuayansHOE pa3BUTHE

bu6mmoreka [IOK

96 https://m.edsoo.ru/7f41¢29
OpPraHU3MOB — OHTOT€HE3 )
. Bbu6moreka [JOK
3akiajKa OpraHoB U TKaHEU U3
97 https://m.edsoo.ru/7f41¢29
3apO/IBIIIEBHIX JTHUCTKOB 5
PocT u pa3BuTHE JKUBOTHBIX.
JlabopaTtopHnast pabota «BrisiBieHme bubmorexa LIOK
98-99 . 0.5 https://m.edsoo.ru/7f41¢29
MPU3HAKOB CXO/ICTBA 3apObIIIeH )
MO3BOHOYHBIX JKUBOTHBIX) B
PasmMHOKeHME U pa3BUTHE PACTEHU.
Bbu6mmoreka [JOK
100- JlabopaTtopnas pabora «CtpoeHue
0.5 https://m.edsoo.ru/7f41¢29
101 OpPraHOB Pa3MHOXKEHUS BBICILIUX 5
pacTeHUI B
bu6mmoreka [JOK
HcTopust CTAaHOBIICHUS W Pa3BUTHS
102 https://m.edsoo.ru/7f41¢29
TeHETUKH KaK HayKH )
OCHOBHBIE TIOHSATHUSI U CUMBOJIBI
bu6mmoreka [IOK
redetuku. JlabopaTopHas padora
103 https://m.edsoo.ru/7f41¢29
«/Ipo3oduia kak 0OBEKT )
TeHETUYECKUX UCCIIEeIOBAaHUID) a
3aKOHOMEPHOCTH HacJeI0BaHUs
pu3HaKoB. MoHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota bubmiorexa HOK
104 . ) 0.5 https://m.edsoo.ru/7f41¢29
N3ydenue pe3ynbTaToB )
MOHOTHOPHUIHOTO CKPEIIMBaHUS Y B
apo3opuibr”
105 [uTonornyeckue 0CHOBEI bubmuoreka [{OK




MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA

https://m.edsoo.ru/7f41¢29
2

AHanmu3upyolee CKpeuuBaHue.

bu6mmoreka [JOK

106 https://m.edsoo.ru/7f41¢29
HenosnHoe nomuHnpoBanue )
UTHOPUIHOE CKPEIIUBAHUE.
A P P bubmmoreka [IOK
107- [IpakTuueckas padota «M3yueHue
0.5 https://m.edsoo.ru/7f41¢29
108 pe3yIbTaTOB AUTUOPHUIHOTO )
CKpEIIMBaHUA Y TIPO30(DUITBDY B
bu6mmoreka [IOK
LuTomornyeckre OCHOBBI
109 https://m.edsoo.ru/7f41¢29
JUTAOPUTHOTO CKPEUTUBAHUS )
Bbu6morexa [JOK
CuemnieHHOE HaceI0BaHUE
110 https://m.edsoo.ru/7f41¢29
MIPU3HAKOB )
bu6mmoreka [JOK
XpoMocoMHas TeOpust
111 https://m.edsoo.ru/7f41¢29
HACJIeICTBEHHOCTH 5
bu6mmoreka [IOK
112 I'eneTunka mona https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [JOK
113 I'eHoTHn Kak 11eI0CTHAS CUCTEMA https://m.edsoo.ru/7f41¢29
2
. bu6mmoreka [IOK
['eHeTrUecKuii KOHTPOJIb PA3BUTHS
114 . https://m.edsoo.ru/7f41¢29
pacTeHUl, KUBOTHBIX U YeJIOBeKa )
115 N3meH4nBOCTH IpU3HAKOB. Buabl bubnuoreka [IOK

HU3MCHYHBOCTH

https://m.edsoo.ru/7f41¢29




2

116

MO,Z[I/I(I)I/IKaLII/IOHHa}I HN3MCHYHUBOCTD

bu6mmoreka [IOK

https://m.edsoo.ru/7f41¢29
2

BapuauuoHHblli psl 1 BapuauMOHHas
kpuBas. JlaboparopHas padota
«HccnenoBanne 3aKOHOMEPHOCTEN

bu6mmoreka [JOK

117 . 0.5 https://m.edsoo.ru/7f41¢29
MOIH(DHUKAITMOHHOW H3MEHUNBOCTH. )
[TocTpoeHue BapHAIIMOHHOTO psiia U B
BAPUALIMOHHON KPUBOI»
bu6mmoreka [{OK
'eHOTHIIUECKASt U3MEHYUBOCTb.
118 https://m.edsoo.ru/7f41¢29
KomOnHaTnBHAsI ”3BMEHUYNBOCTH )
MyTannoHHast K3MEHUYUBOCTb.
[IpakTrueckas padora «MyTanuu bubmotera [IOK
119 P P Y Y 0.5 https://m.edsoo.ru/7f41¢29
Ipo30¢ bl (Ha TOTOBBIX )
MHKpOIIpenaparax ) B
3aKOHOMEPHOCTH MYTaIllHOHHOTO bubnuoreka [JOK
112 npoiecca. JNUreHeTUKa 1 https://m.edsoo.ru/7f41¢29
ATIMUTEHOMHKA 2
I'enetnka yenoseka. [IpakTudeckas bubnmoreka [JOK
121 paborta «CocTraBiieHHE U aHAJIU3 0.5 https://m.edsoo.ru/7f41¢29
POAOCIOBHOM 2
bu6morexa [JOK
122 Metoabl MEIUIIMHCKON T€HETUKH https://m.edsoo.ru/7f41¢29
2
3HaueHWe MEAUIIMHCKON TCHETUKH B bubmuorexa [JOK
123 IIPEAOTBPALIEHUU U JICUCHUN https://m.edsoo.ru/7f41¢29

reHEeTUYECKUX 3a00IeBaHNi YeI0OBEKa

2




OCHOBHBIC TIOHSTHS CEJICKIINH.
JlabopaTtopHnas pabota «3yuenue

Bbu6moreka [JOK

124 N 0.5 https://m.edsoo.ru/7f41¢29
COPTOB KYJIbTYPHBIX PACTCHHI U )
MOPOJT IOMAITHUX JKUBOTHBIX) B
MeToapl CEeNeKIIMOHHON pabOoTHI. bubnuorexa [JOK
125 JlabopaTtopnas padora «3yuenue 0.5 https://m.edsoo.ru/7f41¢29
METOIOB CEJICKI[UH PACTCHHUID» 2
JloCcTrXKEeHHUsI CeNEKIMU PACTEHU 1 Bbu6mmoreka [JOK
126 #UBOTHBIX. [IpakTHueckas padota https://m.edsoo.ru/7f41¢29
«IIpuBuBKa pacTeHUI» 2
Coxpanenue, U3yueHue u bu6mmoreka [JOK
127 HCIIOJIb30BAaHUE TCHETHICCKIX https://m.edsoo.ru/7f41¢29
pecypcoB 2
buoTtexHonorus kak Hayka u OTpaciib
npou3BoAcTBa. IIpakTuyeckas pabora bubmiorexa LHOK
128 P P P 0.5 https://m.edsoo.ru/7f41¢29
«M3yueHne 0ObEKTOB )
OMOTEXHOJIOTHH -
OcHOBHBIC HaNIpaBJICHUS buGmnorexa [IOK
129 Vp https://m.edsoo.ru/7f41¢29
CUHTETUYECKOUN OMOJIOTUN 5
bu6mmoreka [IOK
130 XpOMOCOMHasl ¥ T€HHasl HH)KEHEpUs https://m.edsoo.ru/7f41¢29
2
bu6morexa [JOK
131 MenunuHckre OMOTEXHOIOTUH https://m.edsoo.ru/7f41¢29
2
132- PesepsHnbiii ypok. [loBTOpenue, bubmorera [JOK
. https://m.edsoo.ru/7f41c29
134 000011IeHNEe, CHCTEMATH3AIMA SHAHUN

2




OBIIEE KOJIMYECTBO YACOB I1O0

136 13
[TPOI'PAMME
TEMATHYECKOE IIVTAHUPOBAHUE
11 KUIIACC
KosmuecTBo yacos
Ne HanMeHoBaHue pa3iesioB U JJIeKTpOHHbIe (HH(POBbIE)
Konrpoiabnsbie | IlpakTnyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
3apoxIeHUE U pa3BUTHE : bubmmorexa [IOK
9BOJIFOLIMOHHBIX IIPEACTABICHUN 7 https://m.edsoo.ru/7f41¢292//m.edsoo.ru/7f41c29
B OMOJIOTHH 2
M R
HKPOIBOMOMI 1 €€ 17 2 bubmuoteka I{OK https://m.edsoo.ru/7f41¢292
pe3yabTaThl
MakposBonto eé
KPOIBOTIOUHA | 9 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292
pe3yabTaThl
[Ipoucxoxnenue u pas e
POCXOAICHHE 1 pasBHTH 18 1.5 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292
YKU3HH Ha 3emIie
I _
POMCXONACHHE HeoBeKa 13 1 bubmuoreka I{OK https://m.edsoo.ru/7f41¢292
AHTPOIIOTCHE3
DKOJI0rusi — HayKa o 6 0.5 bubnunoreka [{OK https://m.edsoo.ru/7f41¢292

B3aUMOOTHOLIEHUSX
OpraHu3MOB U
HAJIOPTaHU3MEHHBIX CUCTEM C




OKpYy>Karoleu cpenou

7 Opranu3msel U cpefia OOUTaHUS 12 1.5 bubmuoteka [{OK https://m.edsoo.ru/7f41¢292
DKOoJ0TrHUs BUAOB U TOMYJIALNN 12 0.5 bubnnoreka [{OK https://m.edsoo.ru/7f41¢292
€] 0 .

9 KOJIOTHE COODIECTE 15 0.5 bubmuoreka I{OK https://m.edsoo.ru/7f41¢292
DKOJOTHYECKHE CUCTEMBI
buocdepa — rinobanbHa

10 nochepa —ra prat 9 but6mmoreka [{OK https://m.edsoo.ru/7f41¢292
IKOCHCTEMA

11 UYenoek M OKpyxarolas cpeaa 8 bu6muotexa LOK https://m.edsoo.ru/7f41¢292

12 PesepBHOe Bpems 10 bubnnoreka [{OK https://m.edsoo.ru/7f41¢292

OBUIEE KOJIMYECTBO YACOB 110 136 75 Bbu6mmoreka LIOK https://m.edsoo.ru/7f41¢292

I[TPOTPAMME




IHOYPOYHOE IIJTIAHUPOBAHHUE

11 KJIACC
KosanuyectBo 4yacos DJIEeKTPOHHBIE
Ne Hara undposbie
Tema ypoka KonTpoasubie | IlpakTudyecku
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI e padoThbI
pecypcsl
bu6morexa [JOK
1-2 OBomonroHHas Teopus Y. JlapBuna 2 https://m.edsoo.ru/7f41¢29
2
JIBI>KyIIIHME CUITBI BOJIIOLIMH BUOB bubmorera [IOK
3 o4 1 https://m.edsoo.ru/7f41¢29
o Y. /lapsuny )
Bbopr0Oa 3a cymecTBOoBaHHE, bu6morexa [JOK
4-5 €CTECTBEHHBIN U UCKYCCTBEHHBIN 2 https://m.edsoo.ru/7f41¢29
oTo0p 2
. Bbu6mmorexa [JOK
dopMHUpOBaHUE CUHTETUYECKOU
6 1 https://m.edsoo.ru/7f41¢29
TEOPHH IBOJIOINH )
DTarbl HBOIIOIIMOHHOTO TpoIecca: bubmorera [IOK
7-8 P ' 2 https://m.edsoo.ru/7f41¢29
MUKPOAIBOJIIOLHUS XU MAKPOIBOIIOIHS )
bu6mmoreka [IOK
[Tomymsiust — snemMeHTapHas
9 1 https://m.edsoo.ru/7f41¢29
€IMHULIA BOJIIOLIUN )
10-11 3aKOH F€HETUYECKOI0 PAaBHOBECUS 2 0.5 bubnuoreka [IOK

Jx. Xapnu, B. BaiinOepra.
JlabopatopHas pabota «BbisiBieHHE
W3MEHYMBOCTH y 0COOEH OJTHOTO

https://m.edsoo.ru/7f41¢29
2




BUIA»

bu6mmoreka [IOK
12 DneMeHTapHbIe (PaKTOPbI BOJIIOLUU https://m.edsoo.ru/7f41¢29
2
Bbu6moreka [JOK
Oddext ocHoBarenst. dpdekt
13 b b https://m.edsoo.ru/7f41¢29
OyTBIJIOYHOTO TOPJIBITITKA )
. bu6mmoreka [IOK
Murpanuu. M3omsiiyn nomyasiiui:
14-15 https://m.edsoo.ru/7f41¢29
reorpaduyeckas, Ononoruyeckas 5
. bub6mmoreka [{OK
EctecTBennsIit oTO00p —
16-17 . https://m.edsoo.ru/7f41¢29
HaNPaBIAOMUN (HAaKTOP ABOIOLUN )
bubmuoreka [{OK
18 [TonoBoit oT6op https://m.edsoo.ru/7f41¢29
2
[Iprcnoco01eHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOIIOIIHH. Bubmnuoreka 1HOK
19-20 Jlaboparopuas padota «M3yuenue 0.5 https://m.edsoo.ru/7f41¢29
apoMop(h030B ¥ HIUOATATITAIINHA Y 2
pacTeHUi U )KUBOTHBIX»
[Tpumeps! npucnocoOaeHut y
OpPraHU3MOB: MOP(OJIOTUIECKHE,
¢busnomornueckne, ONOXMMHUIECKHE, bu6mmoreka [JOK
21-22 noBeieHYeckue. Jlaboparopuas 0.5 https://m.edsoo.ru/7f41¢29
pabota «IIpucnocobnenus 2
OPTaHW3MOB U UX OTHOCHUTEIIbHAS
1EJIECO00PA3HOCTHY
22-23 Bun, ero kpurepuu u CTpyKTypa. 0.5 bu6mmoreka [IOK




JlaGopaTopHas pabota «CpaBHeHHE
BUIOB TI0 MOP(OJIOTHIECKOMY
KPUTEPHIO»

https://m.edsoo.ru/7f41c29
2

bu6mmoreka [IOK
24 Crpykrypa BHIa https://m.edsoo.ru/7f41¢29
2
Bbu6morexa [JOK
BunoobpaszoBanue kak pe3yiabTar
25 https://m.edsoo.ru/7f41¢29
MHUKPOIBOJTIOITUU )
bu6mmoreka [JOK
CBsI3b MUKPOABOJIIOINHU U
26 https://m.edsoo.ru/7f41¢29
AMUJIEMHUOJIOTUI 5
Makpo3Bosronus. bubnuoreka [JOK
27 [TaneoHTOIOTHYECKHE METOIBI https://m.edsoo.ru/7f41¢29
HU3YUYEHUS DBOIIOLUU 2
Bbu6mmorexa [JOK
buoreorpadudeckue MeTo b1
28 https://m.edsoo.ru/7f41¢29
W3YUYEHUS IBOJTIOIIUN 5
DOMOPHOJIOTHYECKUE U CPABHUTEIIBHO- bubnmoreka [JOK
29 MOP(OIOTHIECKHE METOJIBI U3YICHHSI https://m.edsoo.ru/7f41¢29
SBOJIOLIUU 2
MonekyapHO-TreHeTHYECKHE, bubnmnoreka [JOK
30 OMOXMMHUYCCKHIEC U MaTEeMaTHICCKHUE https://m.edsoo.ru/7f41c29
METO/IbI U3YUYECHHSI IBOTIOLUN 2
bu6mmoreka [JOK
31-32 OO111e 3aKOHOMEPHOCTHU 3BOJIIOLMU https://m.edsoo.ru/7f41¢29
2
33 AnantvBHas paaudanus. bu6mmoreka [JOK

HepaBHOMepHOCTB TCMIIOB 3BOJIOIIMH

https://m.edsoo.ru/7f41¢29




2

HaquHe THUIIOTE3bI ITPOUCXOKACHUA

bu6mmoreka [IOK

34 https://m.edsoo.ru/7f41¢29
’KHU3HU Ha 3eMiie )
JloHay4HbIe IpeICTaBICHUS O Bubmiorexa LJOK
35 Y P https://m.edsoo.ru/7f41¢29
3apOKICHUH KU3HU 5
. bu6mmoreka [JOK
OCHOBHBIE 3TaIbl HEOPraHUYECKOM
36 https://m.edsoo.ru/7{41c29
SBOJIIOIAHT 5
bubmmoreka [IOK
37 ['unoTe3bl 3apoKICHUS KUZHU https://m.edsoo.ru/7f41¢29
2
Hcropus 3emin u MeTobl €€
n3yuenus. JJaboparopuas pabora Bubmaorexa [IOK
38-39 Y ' patop P 0.5 https://m.edsoo.ru/7f41¢29
«/3ydeHne 1 ONMcaHrue UCKOMAeMbIX )
OCTaTKOB JIPEBHUX OPTaHU3MOBY -
. bu6mmoreka [JOK
HauanbHbie 3Tamnbl oOpraHnueckoi
40 https://m.edsoo.ru/7f41¢29
3BOJIIOIINA 2
bu6mmoreka [IOK
41 DBOIONMS 3yKapHOT https://m.edsoo.ru/7f41¢29
2
OCHOBHBIE ATAIIbl 3BOIIOLIUHA
bu6mmoreka [{OK
pactutenbHOro mupa. [Ipakruueckas
42-43 . 0.5 https://m.edsoo.ru/7f41¢29
pabora «3y4ueHne ocoOeHHOCTEM 5
CTPOEHUSI PACTEHUHN Pa3HbIX OTACIIOBY» -
44 OCHOBHEIE dTanbl YBOJIOIUNA bu6mmoreka [JOK

JKUBOTHOI'O MHUpa

https://m.edsoo.ru/7f41c29




2

DBOIONIUS )KUBOTHBIX. [IpakTrueckas

bu6mmoreka [IOK

45-46 pabora «3yuenue ocoOeHHOCTEH 0.5 https://m.edsoo.ru/7f41¢29
CTPOEHHMSI TO3BOHOYHBIX )KMBOTHBIX) 2
bu6mmoreka [IOK
Pa3ButHe xu3Hu Ha 3emiie 1o 3pam u
47 https://m.edsoo.ru/7f41¢29
nepuoaam )
bu6mmoreka [JOK
MaccoBble BBIMUPAHUS —
48 https://m.edsoo.ru/7f41c29
IKOJIOTHYECKUE KPUIUCHI ITPOIILIOTO 5
. . bubmuorexa [JOK
CoBpEeMEHHBIH SKOJTOTHYECKUIA
49 https://m.edsoo.ru/7f41¢29
KpHU3HUC, €ro 0COOEHHOCTH )
Bbu6moreka [JOK
CoBpemeHHas cucteMa
50 https://m.edsoo.ru/7f41¢29
OPTaHUYECKOTO MPOIILIIOTO )
bu6mmoreka [JOK
OCHOBHBIE CHCTEMaTUYECKUE TPYIIIIBI
51 https://m.edsoo.ru/7f41¢29
OpPTraHHU3MOB 5
bubmmoreka [IOK
52 AHTpPOIONIOTHS — HAayKa O YEJIOBEKE https://m.edsoo.ru/7f41¢29
2
. bubmuoreka [{OK
PazBuTune npeacrasieHuit o
53 https://m.edsoo.ru/7f41¢29
MIPOUCXOXKICHUN YEIIOBEKA N
54-55 MecTo uenoBeka B CUCTEME 0.5 bubnuorexa [JOK

opranuueckoro mupa. JlaboparopHas
pabota «3yuenue ocoGeHHOCTEH
CTPOCHUSI CKEJIETa YEIIOBEKa,

https://m.edsoo.ru/7f41¢29
2




CBA3AHHBIX C IIPAMOXOXICHUCM)

bu6mmoreka [IOK
56 JIBIKyIIME CUIIBI aHTPOIIOT€HE3a https://m.edsoo.ru/7f41¢29
2
CooTHotieHue OMOIOTHYECKUX U bubmuorexa [JOK
57 COLIMANIBHBIX (PAKTOPOB B https://m.edsoo.ru/7f41¢29
AHTPOIIOTEHE3e 2
bu6mmoreka [JOK
58 OCHOBHBIE CTaIUU AHTPOTIOTEHE3A https://m.edsoo.ru/7f41c29
2
bu6mmoreka [IOK
59 [TaneoreHernka u naj€eoreHOMHUKA https://m.edsoo.ru/7f41¢29
2
Bbu6morexa [JOK
60 DBOJIIOIIUSI COBPEMEHHOTO YEJIOBEKA https://m.edsoo.ru/7f41¢29
2
Yenoseueckue packl. [IpakTrudeckas bubmuoreka [JOK
61-62 pabota «/3ydyeHne 3K0I0rHuecKux 0.5 https://m.edsoo.ru/7f41¢29
aJlanTalui 4eI0BeKa» 2
bu6mmoreka [IOK
MexIUCIUIIITMHAPHBIE METO b
63 https://m.edsoo.ru/7f41¢29
aAHTPOIIOJIOTUU )
Bbu6mmoreka [JOK
64 3apoKICHUE U Pa3BUTHE IKOJIOTHHU https://m.edsoo.ru/7f41¢29
2
Mertoapl skonoruu. JlaboparopHas bubmuoreka [JOK
65-66 pabota «l3ydyeHue MeTo10B 0.5 https://m.edsoo.ru/7f41¢29
AKOJIOTMYECKHUX UCCIICIOBAHUI» 2
67 3HadeHNE SKOJOTHICCKUX 3HAHUHN IS bu6mmoreka [IOK




YCJIOBCKa

https://m.edsoo.ru/7f41¢29
2

bu6mmoreka [JOK

68 Dxonorudeckue GakTopsl https://m.edsoo.ru/7f41¢29
2
Abunoruueckue gaktopsl. CBET Kak
HKOJIOTUYECKUH (aKTop. bubnmoreka [JOK
69-70 JlaGopaTtopHnas pabota «BrisiBienue 0.5 https://m.edsoo.ru/7f41¢29
MPUCTIOCOOICHU OPTaHU3MOB K 2
BIIUSTHUIO CBETa»
AObuotndeckue (HakTopsl.
TemnepaTypa Kak 3KOJIOTHYECKUI
daktop. JlaboparopHas padota bubmorexa LIOK
71-72 . 0.5 https://m.edsoo.ru/7f41¢29
«BpisBNIEeHUE TpUCTIOCOOTIEHUT )
OpPraHU3MOB K BIMSIHUIO
TEeMIEPaTypb»
AbGuoTtnueckue GhakTopsl. BiiaxxHOCTH
KaK KOJIOTHYECKUH (pakTop. bubnuorexa [JOK
73-74 JlaGopaTopHnas pabota 0.5 https://m.edsoo.ru/7f41¢29
«AHaTOMHYECKHE OCOOCHHOCTH 2
pacTeHUi U3 pa3HbIX MECT OOUTAHUS
bu6mmoreka [IOK
75 Cpenpl 0OuMTaHUS OPTaHU3MOB https://m.edsoo.ru/7f41¢29
2
Bbu6mmoreka [JOK
76 buonornueckne puTMbl https://m.edsoo.ru/7f41¢29
2
77 KuzneHnsie GopMbl OPraHU3MOB bubnuoreka [{OK

https://m.edsoo.ru/7f41c29




2

bu6mmoreka [IOK

78 buotnyeckue pakTops https://m.edsoo.ru/7f41¢29
2

3HaucHre OMOTUYECKUX bu6mmoreka [JOK

79 B3aUMOJICVCTBUH JJIs CYLIECTBOBAHUS https://m.edsoo.ru/7f41¢29
OpPTraHU3MOB B Cpe/ie OOUTaHHS 2
DKOJIOTHYECKUE XapaAKTEPUCTUKHI bubmorexa LOK

80 P P https://m.edsoo.ru/7f41¢29
MOMYJIAIIUN 5
OCHOBHBIE TOKA3aTENN OMYJISIIUN: bubnuotexa [JOK

81 YHUCJIEHHOCTb, IUNIOTHOCTh, BO3pACTHAsA https://m.edsoo.ru/7f41¢29
U TI0JIOBAs CTPYKTypa 2
OcHOBHBIE TIOKA3aTEU TMOMYJISAIINN: bubnmoreka [JOK

82 POXKIAEMOCTD, MPUPOCT, TEMIT POCTA, https://m.edsoo.ru/7f41¢29
CMEPTHOCTb, MUI'PALIHU 2
DKoJiIoTHYecKasi CTPYKTypa bubmorexa HOK

83 TPYRIYP https://m.edsoo.ru/7f41¢29
MOTYJISAIINA 5
JlnHaMuKa TOMyJIsIIUY U €€ Bubmzorexa LIOK

84 4 https://m.edsoo.ru/7f41¢29
perynsuus )

bu6mmoreka [IOK

KpuBsie pocta uncieHHOCTH

85 https://m.edsoo.ru/7f41¢29
nonyJisiiuy. KpuBbie BIKUBaHUS )
DKOJIOTHYEeCKasi HUIIA BUA.
JlaboparopHast paboTa bubmorexa LHOK

86-87 patopHai p 0.5 https://m.edsoo.ru/7f41¢29

«IIpucnocobnenus ceMsiH pacTeHUH K
pacceneHuIo»

2




bu6mmoreka [IOK

88 Bun xak cucrema nomyisuui https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [IOK
3aKOHOMEPHOCTH MOBEJICHUS U
89 . https://m.edsoo.ru/7f41¢29
MUTpAUi JKUBOTHBIX )
Coo011ecTBO OpraHu3MoOB — bubmorexa HOK
90 P https://m.edsoo.ru/7f41¢29
OMO1IEHO3 )
bu6mmoreka [IOK
91 DKocucTema Kak OTKpbITasi CHCTEMA https://m.edsoo.ru/7f41¢29
2
Kpyrosopot BeliecTB U IOTOK Bubmiorexa LIOK
92 Py P https://m.edsoo.ru/7f41¢29
SHEPTUH B SKOCHUCTEME )
bu6mmoreka [IOK
93 OcHOBHBIE MOKAa3aTEIU IKOCUCTEMBI https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [{OK
94 DKOJIOTUYECKUE MUPAMUIbI https://m.edsoo.ru/7f41¢29
2
bubmuoreka [{OK
95 N3menenust cooOIECTB — CYyKIIECCUU https://m.edsoo.ru/7f41¢29
2
[IpupoiHbIE 3KOCUCTEMBI. bubnuoreka [IOK
96 DKOCHUCTEMBI 03€p U PEK. https://m.edsoo.ru/7f41¢29
DKOCHCTEMBI MOPEH U OKEaHOB 2
97 [IpupoaHbie 3KOCUCTEMBI. bubnuorexa [JOK

DKOCHCTEMBI TYHJIP, JIECOB, CTEIIEH,

https://m.edsoo.ru/7f41¢29




IIyCTBIHb

2

bu6mmoreka [IOK

98 AHTpPOIIOT€HHBIE YKOCUCTEMBI https://m.edsoo.ru/7f41¢29
2
99 Yp6oakocuctemsl. [TpakTrueckas bubnmoreka [JOK
100 pabota «/3yuenue u onucaHue 0.5 https://m.edsoo.ru/7f41¢29
ypOO3IKOCHUCTEMBD» 2
3aKOHOMEPHOCTH (POPMHUPOBAHUS bubnuorexa [JOK
101 OCHOBHBIX B3aMMOJIEHCTBUN https://m.edsoo.ru/7f41¢29
OpraHU3MOB B 3KOCHCTEMaxX 2
MexaHu3Mbl BO3IAEHCTBUSA
3arpsA3HEHHUI pa3HbIX TUIIOB HA bubnuorexa [JOK
102 cyOOpraHM3MEHHOM, OPTraHU3MEHHOM, https://m.edsoo.ru/7f41¢29
MOMYJISILIUOHHOM U SKOCUCTEMHOM 2
YPOBHSIX
103- buocdepa — obmernnmanerapHas bubmmorexa [IOK
https://m.edsoo.ru/7f41c29
104 obonouka 3emiu )
VYuenune B. U. Bepnaackoro o bubnmorera [TOK
105 https://m.edsoo.ru/7f41¢29
ounochepe )
3aKOHOMEPHOCTH CYyIIECTBOBAHUS bubmorexa LOK
106 P y https://m.edsoo.ru/7f41¢29
ouochepsl 5
107- KpyroBopots! BemecTs u bubmorexa HOK
https://m.edsoo.ru/7f41¢29
108 OMOr€OXUMHUYECKUE [IUKIIBI )
109 3oHanbHOCTH OuOChepbl. OCHOBHBIC bubnmoreka [JOK

OMOMBI CyIIN

https://m.edsoo.ru/7f41¢29




2

bu6mmoreka [IOK

110 YcroituuBocts 6uoCcheps https://m.edsoo.ru/7f41¢29
2
DKOJOrHYeCKHe KPUZHUCHI U UX buGmotera [JOK
111 P https://m.edsoo.ru/7f41c29
TIPAYHHBI )
112- bu6mmoreka [IOK
113 BoszeiicTBue uenoBeka Ha 6uochepy https://m.edsoo.ru/7f41¢29
2
114- AHTpPONOreHHOE BO3JICHCTBUE Ha Bubmiorexa [JOK
. . https://m.edsoo.ru/7f41¢c29
115 paCTUTENIbHBIN U )KUBOTHBIA MUP )
116- bubmuoreka [{OK
117 OxpaHa npupoIsl https://m.edsoo.ru/7f41c29
2
OCHOBHbIE NPUHILIUIIBI YCTOUYHUBOTO bubmiorexa HOK
118 P y https://m.edsoo.ru/7f41¢29
pa3BUTHS YETIOBEYECTBA U IPUPOIBI )
119 PannonansHOE MpUpOI0OIONIb30BAHNE bubnuoreka [JOK
120 Y COXpaHEHHEe OMOJIOTUYECKOTrOo https://m.edsoo.ru/7f41c29
pa3zHooOpasust 3eMin 2
121- O06006mIeHne o TemMe bubmorera [JOK
.. https://m.edsoo.ru/7f41c29
122 «MHUKpO3BOIIOLNS U €€ Pe3yIbTaThD» )
123- O060061eHue o Teme bubmorexa [IOK
.. https://m.edsoo.ru/7f41¢29
124 «MaxkposBOJIOIUS U €€ pe3yJIbTaThD) )
125- O06001IeHnEe 10 TeMe bubmuoreka [JOK




((HpOI/ICXO)KI[eHI/IC " Pa3BUTUC )KU3HU

https://m.edsoo.ru/7f41c29

126
Ha 3eMie» 2
127 O0o001IeHE TT0 TEME bu6morexa [JOK
128 «ITpoucxoxaeHue yemoBeka — 2 https://m.edsoo.ru/7f41¢29
AHTPOIIOTEHE3» 2
129 O06001IeHrE TI0 TeME «DKOJIOTHS — bubmuoreka [JOK
130 HAayKa O B3aMMOOTHOIIEHUSAX 2 https://m.edsoo.ru/7f41c29
OpraHU3MOB)» 2
131- O6001menue mo Teme «OpraHu3Mbl U bubmotera [IOK
2 https://m.edsoo.ru/7f41¢29
132 cpena oOuTaHUs» N
133- O06o0061IeHuE IO TeMe « DKOIOTHS bubmmorexa ITOK
. 2 https://m.edsoo.ru/7f41¢29
134 BUJIOB U NIOIYJISILIUI» )
136- O6006mmenue o reme «brochepa — bubmorexa HOK
2 https://m.edsoo.ru/7f41¢29
136 r1o0ajgbHas 9KOCHCTEMAY) N
OBILIEE KOJIMYECTBO YACOB I10 136 75

[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HMHTEPHET
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