MUHUCTEPCTBO ITPOCBEIEHN S POCCUNICKOU ®EJEPALIUN
MunuctepctBo o0pazoBanusi Camapckoii oosactu

CeBepHoe ynpaBiieHHe MUHUACTEPCTBA 00pazoBanust Camapckoi o0IacTu

rocyJJapCcTBEHHOE OI0/pPKeTHOE 00pazoBaTenbHOe yupexkaeHrne CaMapcKoil 00IacT CpeaHsist
obmeobpazoBarenbHas mkoja Nel "OOpa3oBaTenbHbINA IeHTP" uMeHH [ epost CoBeTCKOTO
Coro3a INanrommna I[1.M. c¢.Cepruesck MmyHununanbHoro paiiona Cepruesckuii Camapckoit

o0nactu
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PykoBoautens HIMO 3amecturens qupekropa  Jupekrop HIkomsl
o YBP
Kapnosa O.1. Becenosa O.A.

[IporokonNel ot «26»
aBrycta 2024 r.

ITpuka3z Nel161/1-O1 oT «28»

bespoanosa O.B.
aBrycra 2024r.

«28» aBrycra 2024 r.

PABOYAS TIPOTPAMMA
(ID 705682)

yueOHoro npeamera «buosiorus. Yriy0aeHHbIH yPOBEHb)

s ooyuarommxest 10 —11 kimaccos



MNOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpenmery "buomorus" (manee - OHMOJIOTHS) Ha
YpOBHE cpenHero ooOiiero odpa3oBaHusl pazpaboTaHa Ha ocHoBe dDenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @eaepauumn»,
®I'OC COO, Konnenuuu mpenojaBanus ydeOHOro mpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHU (penepanbHoil paboueil mporpaMmbl BOCITUTAHUS.

VYyeOuniii npeamer «buonorus» yriayOnéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBIISIETCSI OJTHAM W3 KOMIIOHEHTOB MpeAaMeTHON obnactu «EcTtecTBeHHO-
HayuHble mpeameTs». CormacHo mnonoxenusM @OI'OC COO mnpodunbHbIe
y4eOHbIe MpPeaMEThl, U3ydyaeMble Ha YIITyOJIEHHOM YPOBHE, SBIISIFOTCS CIIOCOOOM
muddepeHnman  00y4eHUs] Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs U
NpU3BaHbl OOECTIEUNTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeaHUM PO eCCHOHATBLHBIM U BRICIIMM oOpa3oBaHueM. B To ke BpeMs
KOKIbIA W3 OTUX YYEOHBIX TMPEIMETOB JOKEH OBbITh OpPUEHTHUPOBAH Ha
IPUOPUTETHOE pEIIeHNE O00pPa30BaTEIbHBIX, BOCIMUTATEIBHBIX M Pa3BHBAIOIINX
3a/lay, CBS3aHHBIX C HOpodopueHTanuern oO0ydarouMxcsi U CTUMYJUPOBAHUEM
UHTEepeca K KOHKPETHOW 00JIaCTH HAyYyHOTO 3HAHHUSA, CBSI3aHHOTO C OHOJOTHE,
MEIUIMHOM, SKOJIOTHUEHN, TICUXO0JIOTHEN, CHIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOHOMy mnpenMery "buosiorus" naér mpejacTtaBieHHE O
Henu U 3ajadax u3ydeHuss ydeOHoro mpenmeta «buonorus» Ha yriayOnéHHOM
YpOBHE, OIpenesieT 00s3aTeNbHOe (MHBApUAaHTHOE) IPEIMETHOE COJIEpKaHue, ero
CTPYKTYpUpOBaHME TIO pa3feliaM M TeMaM, paclpeesieHne M0 Kiaccam,
PEKOMEHYeT MOCIeA0BAaTeIbHOCTh W3YUYEHUs YYEOHOro marepuaia ¢ ydE€ToM
MEXMPEAMETHBIX W BHYTPHUIIPEJIMETHBIX CBS3€H, JOTUKKA ydeOHOro mpoiecca,
BO3pPAaCTHBIX OCOOEHHOCTEH oOyuatomuxcsi. B mporpamme 1o Owuonoruu
peaNn30BaH MPUHIMI TPEEMCTBEHHOCTH C U3y4YeHHUEM OWOJIOTHU Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHMs, Oyarojaps 4YeMy  IPOCMATpPUBAETCS
HallpaBJI€HHOCTh HA MOCJIEAYIOIIEe pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEACTaBICHUN O 370pOBOM o0Opasze >KHU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mpupoaHoi cpeae. B
porpaMme Mo OHMOJOTMU TaKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMmera
«buonorus» B peanmzauuu TpedoBaHuii DI'OC COO k MIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M MPEAMETHBIM pe3yjbTaTaM OOy4YeHus U B
GbOpMUPOBaHNN OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATENHHOW  JEATEIBHOCTH
oOyyarommxcsi MO0 OCBOCHUIO COJIepKaHUsA OUOJOTUYECKOTO O0O0pa3oBaHMs Ha
YPOBHE CPEAHETO 00IIero 00pa3oBaHMUs.

VYyeOnbiii npeamer «buonorus» Ha ypoBHE cpeaHero ooiiero oOpa3oBaHMs
3aBepliaeT OuOJIOTMYEeCKOoe O00pa3oBaHME B IIKOJIE UM OpPUEHTHUPOBAH Ha



pacivipeHue U yriiyoJieHHe 3HaHUK OOydYaronuxcs O JKMBOW MPHUPOJE, OCHOBAX
MOJIEKYJIIDHOM M KJIETOYHOW OWOJIOTHHM, SMOPUOJOTUU W OUOJIOTMH Pa3BUTHS,
TeHETHKH, CENIEKIIUU, OMOTEXHOJIOTUH, FIBOJIOIIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yuenne yudeOHoro mnpeamera «buosorus» Ha yIIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HAa TMOATOTOBKY OOYYaIOIMMUXCA K TMOCIEAYIOIIEMY TMOTyYEeHUIO
Ouonornyeckoro  o0Opa3oBaHMs B By3aXx W OpraHu3aluix  CpPEIHEro
npodeccuoHanbHOro oopa3zoBanus. OCHOBY €ro CoAEp X aHUsl COCTABIIAET CUCTEMA
OWONOTUYECKUX  3HAHWUW, TMOJNYYEHHBIX TIPH HU3YYCHUH  OOYUYAIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX DPAa37eiOB OMOJOTUM HA YPOBHE OCHOBHOTO
obmero obpazoBanmsi, B 10—11 kimaccax 3TH 3HAHUS TOJYyYalOT pa3BHUTHE. Tak,
pacIIMpeHbl W YIIyOJICHBI OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, YXUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME€ YeEJIOBEKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJTHUTENIPHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEICHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl TIOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mMokHA Takke HHTErpamusi OMOJOTMUECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMUA OOYUYAIOMUMHUCS TIPH H3YICHHUU
bU3UKH, XUMUH, TeoTpaduu 1 MaTEMaTHUKH.

CtpykTypa mporpamMmbl 1o y4yeOHOMYy mpeamery "buonorus" orpaxkaer
CHUCTEMHO-YPOBHEBBI ¥ O3BOJIIOIMOHHBIA TIOAXOMbI K HW3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl AKUBBIX
CUCTEM Pa3HOTO YPOBHS OpTaHU3AIMH, BOJIOIMH OPTraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHUs1 OHMOJIOTMUYECKOro pa3HooOpa3usi 1utaHetsl. Tak, B 10 kmacce
M3Yy4aloTCd OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOrMH, 3MOPHOJIOTHH H
OWONOTUY PA3BUTHS, TEHETUKU W CEJEKIIUH, OMOTEXHOJOTUA W CHUHTETHYCCKOU
OMONOTHY, AKTyaIM3UPYIOTCS 3HAHUS OOYyYalomUXCs Mo OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3ywaroTcs 3BOJIOIMOHHOE
y4eHHue, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOublii mnpeamer  «buonorus»  Opu3BaH  O0ECHEYUTh  OCBOCHHE
OOyJarOIIMMUCST OMOJOTUYECKUX TEOPUI M 3aKOHOB, WJICH, IPUHIIUIIOB U TIPaBUII,
JeXKAIIUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUN O
CTPOEHUH, MHOT000pa3uu M OCOOCHHOCTAX KIIETKH, OpraHu3ma, MOIYJISIUH,
OWMOIIeHO3a, YKOCHCTEMBI, O BBIAIONINXCS HAYYHBIX JTOCTHKCHHUSIX, COBPEMECHHBIX
MCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIATHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[s
pa3BUTHS U TOJAJEPKAHMS HHTEpeca OOYyYaroluXcsi K OWOJIOTMH Hapsiay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO MaTepuaja B COAEPKaHUU MPOTPAMMBbI
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIICHHUS M Pa3BUTHS
TOW WJIM WHOW 0O0JacTH OMOJIOTUM, BKJIQJIOM OTEYECTBEHHBIX U 3apyOEKHBIX
YU€HBIX B pEIIEHUE BAKHEHUIITNX OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.



Lens nzyuenus yueoHoro npeamera «buonorus» Ha yrayOn€HHOM ypOBHE —
OBJIaJIcHHE  OOy4YalIIMMHCS  3HAHUSIMU O  CTPYKTYpHO-(YHKIIMOHATBHOM
OpraHM3allii J>KUBBIX CHCTEM PAa3HOTO0 paHra W MNPUOOPETeHHWE YMEHHM
MCII0JIB30BaTh 3TU 3HaHUS B (POPMHPOBAHMWU MHTEpPECa K ONpPeNeaEHHON 00JIacTh
poeCCHOHANBHON NIeATeNTLHOCTH, CBSI3aHHOM ¢ OHWOJIOTHEH, WM K BBIOOPY
y4eOHOTO 3aBeICHUS JIJIsl TPOIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JlocTwkeHne T1lend u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUMBAETCS PEHIEHUEM CIIEIYIOIIUX 3a0a4:

OCBOEHHUE OOYYAIOIIUMHUCA CHUCTEMbI OMOJOTHYECKHX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIIETIIMIX, TUTIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBHUJIaX, COCTABIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHUHM, MHOTrOoOOpa3uu M OCOOEHHOCTAX OHOJIOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUI, OMOTEoIeH03, Orocdepa); 0 BBIIAOMINXCS OTKPHITHIX
Y COBPEMEHHBIX HCCIIEJIOBAHUSAX B OMOJIOTUY;

O3HAKOMJIEHHWE OOYYalOMIMXCsS C METOJaMU TIO3HAHMS KUBOW MPHUPOJIBL:
UCCJEIOBATENbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYISpHOW U
KJIETOYHOW OMOJIOTUM, HMOPHUOJIOTHHM U OWOJOTUM pPa3BHUTHs, TEHETUKH W
CEeJICKIIMM, OWOTEXHOJIOTMU M CHUHTETHYECKOM OHOJIOTMH, TaJIeOHTOJIOTHH,
DKOJIOTUH);  METOJIaMH  CaMOCTOSITENILHOTO  TPOBEIACHHUS  OMOJOTHYECKHUX
ucclieIOBaHU B JlabopaTtopur W B mOpupoae (HaOIOAeHUE, HU3MEPEHUE,
HKCIIEPUMEHT, MOJICTIMPOBAHHE);

OBJIaJIcHHe OOyYaroUMMHUCS YMEHHUSIMHU: CaMOCTOATENIbHO  HAaXOAWTh,
aHAJIM3UPOBATh W HCIIOJIB30BAaTh OMOJOTHUYECKYI0 HH(OPMAIIHIO; TOIH30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMENH M CUMBOJIMKOM; YCTAaHABIMBATH CBSA3b MEXKIY
pa3BUTHEM OHOJOTUM U COLMAIbHO-d)KOHOMUYECKUMH U  HKOJIOTMYECKUMU
npoOiieMaM 4eJOBEYeCTBa; OIEHWBATH IOCJEICTBHUS CBOEH ACSATENBHOCTU IO
OTHOILICHUIO K OKpY’KalIleld NpUpPOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOLUX  JIIOJIe; OOOCHOBBIBATH W  COONIOJATh  MEpbI
npoduiiakTUKY WHGEKITMOHHBIX 3a00J€BaHUM, MpaBuUiia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHBIEC HAyYHBIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BuTHE Y 00yUaIOIUXCS MHTEIUIEKTyaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH
B IIpOIlECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU U COBPEMEHHBIMU
WCCIICIOBAaHUSIMH B OWOJIOTUH, pEIIaeMBIMH €10 TpobiIeMaMH, METOI0JOTHEH
OHOJOrNYECKOTO UCCIIeIOBaHMUS, IPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCIIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJAETUPOBAHUS OMOIOTMUECKUX
00BEKTOB U MPOIIECCOB;



BOCIHTAaHHE Yy 00Yy4aIOIIMXCs IEHHOCTHOTO OTHOILIEHUS K KHBOW IPUPOJIE B
IIEJIOM U K OTJENbHBIM €€ 00bEeKTaM U ABJICHUSIM; (POPMUPOBAHUE IKOJIOTHIECKOM,
TF€HEeTUYEeCKOM TpaMOTHOCTH, OOIIel KyJIbTypbl TMOBEAEHUS B MPUPOJE;
MHTErpalii €CTECTBEHHO-HAYYHbIX 3HAHUI;

npuobpereHue  OO0y4arolMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOAOIIONIB30BAHUN (COOMIOJICHUE TMPAaBWII TOBEACHUS B TPUPOJE, OXPaHBI
BHJIOB, SKOCUCTEM, OMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBS U 3710POBbS
OKpYyXXaromux Jojed  (coOmoneHuss Mep npoduIakTUKU — 3a00JeBaHUM,
oOecnieueHrne O€30MaCHOCTU >KM3HEAEATEIbHOCTH B UYPE3BbIUAMHBIX CHUTYaIUSIX
OPUPOAHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHUE€  YCIOBMM  JUIsi  OCO3HAHHOIO  BBIOOpa  OOyyaroIIUMHCS
WHIUBUYAJIbHOU oOpa3oBaTeIbHON TPACKTOPUHU, CITIOCOOCTBYIOIICH
nocieaymneMy mnpodecCHOHaTbHOMY CaMOOIPEACIICHUI0, B COOTBETCTBUH C
WMHUBUYJIbHBIMU UHTEPECAMU U MOTPEOHOCTIMU PETHOHA.

OO011ee YynCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OMOJIOTMH Ha YTIiIyOJIeHHOM
YpOBHE cpeaHero obmiero oopa3zoBanus, cocraBisier 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Heemo), B 11 kimacce — 102 ygaca (3 gyaca B Heeio).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHsS OHOJIOTHUU
OCYULIECTBIISIETCS ¢ YYETOM CHEHU(PUKH €ro COACpPKAaHUS M HANpPABICHHOCTU Ha
OpOAODKEHHE OWOJIOTMYECKOro  00pa3oBaHUS B OpPraHM3alUsIX CpPEJHEro
npo(deccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

O0s3aTenbHBIM YCIOBUEM ITPU 00YYEHUH OMOJIOTUU Ha YIITyOJIEHHOM ypOBHE
ABJIIETCSI MPOBEJICHUE JAa0OPATOPHBIX M MPAKTHYECKUX pador. Takxke ywacTue
0Oy4Yaronuxcs B BBIMOJTHEHUN TMPOEKTHBIX M Y4eOHO-MCCIIEeIOBATEILCKUX PAOOT,
TEMaTHKa KOTOPBIX OMNpENENsIeTCS Y4YUTEJIeM Ha OCHOBE  HUMEIOIIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COILEPKXAHUE OBYUYEHUA

10 KVIACC

ConepxaHue nporpaMMbl, BBIIEIIEHHOE KYPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyJapcTBeHHou utorooi arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHass OmoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas ucropusi pa3BuTus
Ouonoruu.  buonormdyeckue  HAYKM M H3y4yaeMble UMH  MPOOJIEMBI.
dyHIaMEHTalbHbIE, NPUKIAJHbIE K TIOWCKOBBIE HAy4YHbIE HCCIEHOBAHUS B
OHOJIOrUH.

3HadeHne OWonoruu B (DOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. IIpodeccun, cBszanHbie ¢ Ouosnoruedd. 3HaueHHE OHOJOTHUU B
NPAKTUYECKON JIESITENIbHOCTH 4YEJOBEKAa: MEAUIMHE, CEIbCKOM XO35HCTBE,
MIPOMBINLJIEHHOCTH, OXPaHE TPUPOJIBI.

JemoHCcTpanumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus,
V. I'apsen, I'. Mennens, B. 1. Bepuaackuu, U. 11. [Tanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®. Kpuk, /I. K. benses.

Tabnuupr 1 cxembl: «CBsi3pb OWONOTMH C APYrUMHU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEMbI U NX U3y4YeHHUE

KuBbie cHUCTEMBI Kak MpeaMeT u3ydeHus Ouojoruu. CBOWCTBA JKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHUCKPETHOCTh U LEJIOCTHOCTb,
CIOKHOCTb M YHOPSIAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOPTraHU3aIMs,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alMd KUBBIX CHUCTEM: MOJIEKYJSIPHBIA, KIIETOYHBIN,
TKaHEBBIM, OpraHU3MEHHBI, MOIYJISILIMOHHO-BUIOBOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, TPOUCXOIANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3Hb kak (opma CylecTBOBaHHUS
Matepun. Hayku, nzydaroiine >kMBbl€ CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3AINU.

W3ydenue xuBbIX cucteM. Meroapl Omonormueckor Hayku. HaGmronenue,
M3MEPEHUE, IKCIIEPUMEHT, cUcTeMaTu3alus, Metaananus. [loustie o 3aBUCUMON 1
HE3aBUCHUMOW mnepemMeHHOM. [lnaHupoBanme »skcriepuMenTa. llocTaHOBKa U
npoBepka rumnote3. HyneBas runorte3a. [lonarue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux AaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbraroB. [IpuumHBI HUCKaXKEHUS pPe3yibTaTOB »JKcrnepumeHTa. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuiet 1 cxembl: «OCHOBHBIE TIpU3HAKH >KU3HWY, «buonorndyeckue
cucteMbl», «CBOWCTBAa KUBOW MATEpUN», «YPOBHU OpPraHU3alld >KUBOUN
npupoae», «CTpOoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUYECKOro opranusMmayn, «buoreonenos», «buochepa», «Metobl
M3y4YE€HUS )KUBOU IPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWUE s IPOBEACHHUS
HaOIIOACHUH, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30oBaHue pa3auyHbIX METONOB IPH
W3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS €IUHMIIA >KUBOro. VcTopus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJIO)KEHUS COBPEMEHHOW KJIETOUYHOU
TEOPUHU.

MeToasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpomatorpagus, 3JeKTpodope3, METOJ MEUYEHbIX aTOMOB, Au(depeHunanbHoe
eHTpUyTUupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @uKcuUpo8anHvlx
K1emok. DIEeKTpoHHasi MUKpockonus. Kougoxanvnas muxpockonus. Bumanvroe
(npudicuzHenHoe) uzyueHue Kiemox.

JlemoHCcTpanumn

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

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOIDY, «DNEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHA METOJ0B MUKPOCKOTITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTnueckas padora «M3yueHne MeETONOB KJIETOYHON OUONOTUU
(xpomarorpadus, asnexrpodope3, auddepeHianbHoe HeHTPUGYyrupoBaHue,
[ILIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHYECKAN COCTaB KJIETKHA. Makpo-, MHUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Boma m €€ ponp Kak pacTBOPUTENS, PEAreHTa, Y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TETUIOPETYJSIuU. MuHepalbHbIe BEIIECTBA KIIETKH, UX OMOJOTHYECKas
poJib. PoJjib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BelIECTBAa KIETKU. buosorndyeckne mnogumepsl. benkn.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil mosekysbl. [lepBuuHas
CTpyKTypa Oenka, TMenTuaHas CBA3b. BTopuyHas, TpeTHUYHAs, YETBEPTHUHAS
cTpyktypbl. Jlenatypamus. CoiictBa OenkoB. Kiaccudukamus — Oenkos.
buonornyeckue GpyHkiuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaxXapu/ibl, OJIMTOCaXapyabl U MOJUCAXAPUIBI.
OO6mmit T1UIaH  CTpOeHHUS U (PUBMKO-XMMHUYECKHE CBOWMCTBA  YIJIEBOJOB.
buonorudeckue pyHKIMHU YTIEBOIOB.

Jlumuael. ['mapodunsHO-ruapodobHbIe cBoiicTBa. Knaccudukanus aunuaos.
Tpurnunepunel, (ochomunuasl, BOCKU, CTepouabl. buonormdyeckue GyHKIHH
munuaoB. OOLMe CBONCTBA OMOJIOTUYECKUX MeMOpaH — TeKY4eCTh, CHIOCOOHOCTh K
CaMO3aMbIKaHUIO, MOJYIIPOHULIAEMOCTb.

Hyxnennoseie kucnorel. [JHK n PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun komrmuiementapuoctu. [IpaBmimo Yapradda. Crpykrypa
JIHK — nBoitnas cnupayib. MecTtoHaxoxaenne u ouosiorndeckue ¢pyukiuu JJHK.
Bune PHK. ®yukunun PHK B kietke.

Crpoenue monekynbl AT®. Makposprudeckue cBsisu B Moiiekyie ATO.
buonornyeckue dpynkumun AT®. BoccTaHOBIEHHBIE IEPEHOCYUKH, UX (DYHKITMH B
Kietke. Jpyeue nykneozuompugocpamor (HT®P). CexBenupopanue JIHK.
Memoowl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CrpykrypHas Ouonorus: OMOXUMHUUYECKHWE U OMOPU3UYECKUE HCCIEeI0BaHUs
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OWOMONEKyNl. Moodenuposarue
CMPYKMYpsl U QYHKYULL OUOMOAEKYN U UX KOMNIIeKcos. Komnvromepnuiii ouzatin u
OpeanuyecKull CUHme3s OUOMOJIEKYL U UX HeNPUPOOHBIX AHATO208.

JlemoHCcTpanumn

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

Junarpammel:  «PacnipeneneHue XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHrne XuMUUECKUX JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuier u cxembl: «llepuoamueckas Tabiuila XUMHUYECKHX SJIEMEHTOBY,
«CtpoeHue MoOJIeKyJibl BOIb», «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHUE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOM MOJEKyIbD, «CTpoeHHe MOJIEKYJ
yriieBoaoBy», «CTpoeHHe MOJIeKyd JUNuaAoBy», «HyKIenHOBbIE KHUCIOTBI,
«Ctpoenue Mosnekyasl ATOy.

O6opynoBaHue: XUMHAYECKasl TOCY1a U 000PYI0BaHHUE.

JlaGopaTopHasi padora «O0HapykeHHEe OCJIKOB C MOMOIIbIO KaueCTBEHHBIX
peaKInin.

JlaGopaTtopnass  paGora  «JccrmemoBaHWe ~— HYKJIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoeHue u QyHKIUM KJICTKH

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



CrtpoeHre MpoKapruOTHISCKOM KIeTkH. KieTounas cTeHka OaKTepuid B apxen.
Oco0eHHOCTH CTpOEHMsI TeTepOoTpOoHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue 51 (GYHKIIMOHUPOBAHUE AYKAPUOTUYECKOMN KJIETKHU.
[Mnazmatuueckass wmemOpana (turazmanemma).  CTpykTypa —IUTa3MaTHYECKOUN
MeMOpaHbl. TpaHCHIOPT BEHIECTB 4Yepe3 MIa3MaTHYECKyI0 MEMOpaHy: MacCCUBHBIM
(muddy3us, obneruénnas auddysus), akKTUBHBIA (NEPBUUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MeMOpanbl. Pabora Harpuii-
KaJJMeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuros. Jk301uTo3. Kiuerounas
creHka. CTpyKkTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHU, TpuOOB.

[urtomna3sma. [uto3omne. LluTtockener. [IBmxeHnne nurormiazMbl. OpraHouasl
KieTkdn. OnHOMEeMOpaHHbIE OpPraHoWAbl KIETKH: 3HAOIUIA3MAaTUYECKasl CEThb
(BIIC), anmapar ['ombmku, TU30COMBI, UX CTpoeHWe W (yHKIHMH. B3anMocCBs3b
OJIHOMEMOpPaHHBIX OPraHouAOB KIeTKH. CTpoeHHe TpaHyISIPHOTO PETUKYIIyMa.
Mexanusm nanpasnenus benkos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkius anmnapata ['onbmku. Moouguxkayus benxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvdxcu. TpaHcmopT
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeTOK. Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOWABl  KIETKH:  MUTOXOHAPUM,  ILJIACTHU[IBL
Ilpoucxoorcoenue mumoxonopuii u niacmuod. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (QPyHKIMU MHUTOXOHJpUN W mactujl. [lepBuunsbie,
BTOPUYHBIE UM  CJIOXHBIE  TUIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPHUOT.
XJIOpOIIACTBI, XPOMOILIACTBI, JEUKOIIACTHI BHICIIIUX PACTEHUM.

HememOpanubie opranouapl kietku CTpoeHue U (PYHKIIUU HEMEMOpPaHHBIX
OpraHOHUI0B KJICTKH. PuGocomer. IIpomedsicymounvie Qunamenmoi.
MukpodunameHTsl. Akmunogvle Muxkpoguiamenmol. MpblIEUHbIE  KIIETKU.
Axmunosvie KOMHOHeHmMbl HeMbluleyHblx Kiemok. MukpoTpybouku. KneTounbrit
neHtp. CrTpoeHwe U JBMKEHUE IKIYTUKOB U PECHUYEK. MUKpPOTPYOOUKH
muToriasmel.  Llentpuons. benku, accoyuuposannvie ¢ MukpoguiameHmamu u
Mmuxpompybdboukamu. MomopHvie 6enxu.

Anpo. O6onouka sapa, XPOMATHH, KapHOILJIa3Ma, SAPBIILIKH, UX CTPOECHUE U
bynkuun. SnepHpiii O0enkoBbIH MaTpukc. lIpocTpaHCTBEHHOE pPaCHONIOKEHHE
XpOMOCOM B UHTEp(pa3HOM sflpe. Iyxpomamur u cemepoxpomamunr. benku
XpOMaTUHA — THUCTOHBI. J[unamuka s0epHOlU 00040YKU 6 Mmumose. AHoephbiil
MPancnopm.

Kinerounble Bkimtouenusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



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

Tabmuuer 1 cxembl: «CTpoeHHE SYKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpo€HHWE  pacCTUTENBHOM  KIETKW», «CTpoeHue
MHTOXOHAPUW, «S1po», «CTpoeHne NPOKapUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTpEnapaThl OaKTepUaaIbHbIX KIETOK.

JlaGoparopnass pabGora «/3yueHne CTpPOEHUA KIETOK Pa3JIMYHBIX
OpraHU3MOB.

IMpakTuyeckas padora «/3ydeHne cBOMCTB KIETOYHOW MEMOPaHBI.

JlaGopaTtopnass padora «VcciaegoBaHue Ma3moiiu3a W JEIUIA3MOJIU3A B
PACTUTENbHBIX KIETKAX).

IIpakTnueckass  padora  «V3ydyeHue  [OBMKEHUS  LUTOIUIA3Mbl B
PACTUTEIIbHBIX KIIETKAX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIeTKe

AccUMUIIAIINS U AUCCUMUIIALINS — JABE CTOPOHBI MeTabomu3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(PHBIN M rerepoTpodHbIl. YyacTue Kuciopojia B OOMEHHBIX
mpoiieccax. JHepreTuueckoe obOecrnedueHne kiaeTku: mnpeBpamieane ATD B
oOMeHHbIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KIETOYHOTrO
Metabonuzma. depmeHTh, UX CTPOCHHE, CBONCTBA U MEXaHU3M JICUCTBUSI.
Kodepmentsl. Otnuuus pepMeHTOB OT HEOPTraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHI M OCIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbBIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIETKE. DOTOCHUHTES.
AHoKkcucenHbIli U OKcueeHHbl omocunme3 y oaxkmepuii. Ceemocoouparoujue
NUSMeHMbl U NUSMEHMbL PeaKyuoHHO20 yeumpa. Ponb XJIOPOIUIaCTOB B MpOLECCE
dborocunTe3a. CBeroBas u TeMHOBas ¢a3pl. Pomoovixanue, Cs., Cp. u CAM-munol
gomocunmesa. IlpoagykTuBHOCTH (poTOCHMHTE3a. BiusHue paznuyHbIX (HaKTOPOB
Ha CKOpOCTh (poToCcHMHTE3a. 3HAUeHHE (POTOCUHTESA.

XEMOCHHTES. Paznoob6pasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIIUE OaKTEepUH, MKEIe300aKTEepUH, CEepoOaKTepUU, BOJIOPOHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opraHu3Mbl. Buael OpoxkeHus. I[IponykTel OpokeHHS M HX
WCIIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30OYAUTENH O0JIe3HEH.

AspoOHBIE OpraHu3MBl. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTtenbHbIN 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILICIUIEHUE TITIOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JbIXaHUE. POb MUTOXOHIAPUY B
nporeccax ouosorndeckoro okuciaeHus. Lluknuyeckue peakuuu. OKUCIUTEIBLHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasei. IlpeumyrecTBa a’poOHOTO IyTH
oOMeHa BellecTB nepes] aHadpOoOHBIM. DPPEKTUBHOCTh SFHEPTETUUECKOTO0 OOMEHa.

JdemoHcTpanuu

IHoptpersr: k. Ilpuctin, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «DOTOCUHTE3», « IHEPTeTUUECKUM 00MeH», «brHoCuHTE3
oenkay, «CtpoeHue hepMeHTay, « XEeMOCUHTE3Y.

OOopynoBaHue: CBETOBOMI MHUKPOCKOI, 00OpYIOBaHHUE Ji MPUTOTOBIEHUS
MIOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTropnass padora «l3ydeHue  KATWIMTUYECKONW  aKTHUBHOCTH
(bepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopaTtopnass pabora «/3yuenue (epMEHTATUBHOrO paCIICIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIETKAX).

JlaGopaTtopnasi pabora «CpaBHeHue 1poreccoB (OTOCHMHTE3a H
XEMOCHHTE3a.

JlabGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. HacsieacTBeHHass uHGOpMaLUs U peajin3anus eé B KIeTKe

Peakiuu marpuyHoro cunres3a. [IpuHIMIT KOMIUJIEMEHTAPHOCTH B PEAKITUSIX
MaTpPUYHOIO CHHTe3a. Peanusanusi HaciaeacTBeHHOM nHpopMauuu. ['enernueckuit
KOJX, ero cpoucrBa. TpaHckpunuumsa — wmarpuusslid cuHTe3 PHK. Ilpunuummnsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

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

CogpemenHvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKapUOT U IYKApUOT. Peryssiuus akTUBHOCTU T€HOB y Mpokapuor. ['mmoresa
onepona (®. XKako6, K. Mano). Monekynsiprvie mexanuzmvl IKCHPECcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynsiyuu pabomsl 2eHos. Perynsaius 0OMEeHHBIX
nporeccoB B kieTke. Kiietounsiii romeocras.

Bupycol — HekseTouHblie (OPMBI )KU3HU U O0JUTaTHBIEC TTapa3uThl. CTpoeHue
MIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaroB. JKusHeHuvii Yuki
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, oakmepuogazos.
Obpamuas mpanckpunyus, pesepmasd, UHmezpasd.

BupycHbie 3a0oneBanusi yenoBeka, >KMBOTHbIX, pacTteHuil. CIIN, COVID-
19, counanbHble U1 MEAULIMHCKUE TPOOIIEMBI.

buoungpopmamuka: unmeepayus u ananuz oonrvwux maccusos («bigdatay)
CMPYKMYPHbIX OUonocuyeckux oanHvlx. Hanomexnonoeuu 6 buonoeuu u meouyune.
lIpoepammupyemvie pynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.



JlemoHcTpanuu

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

Tabmuiel u cxembl: «buocunre3 Oenka», «['enernueckuit koa», «Bupyce,
«bakrepuodarm.

IpakTnueckas padora «Co3naHnue MOACIH BUPYCA.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounsri 1uki, ero mnepuoiasl u peryisius. WMurepdasza u MUTO3.
Oco0OeHHOCTH MpOLIeCCOB, MpOTEKawIIMX B MHTepdaze. [loAroroBka KIETKH K
nenenuto.  I[lpecunrerndeckuii  (MOCTMUTOTUYECKHUI),  CHUHTETUYECKHUM U
MOCTCUHTETUYECKUM (MMPEMUTOTHUUECKUI) MepUOAbl UHTEP(A3hI.

Marpuunbiii cunre3 JIHK — permukanusa. [Ipuauuner perumkannn JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHHTE3, AHTUIAPAJUIEIbHOCTD.
Mexanuzm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemomMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTun. JIMIuiouaHeld U
rariougHblid  HaOOpbl  XpoMocoM. ['omosoruuHbie XpomocoMbl. [losoBbie
XPOMOCOMBI.

Henenue knetkn — wmuTo3. CTaguM MUTO3a W MPOUCXOASIIME B HHUX
npoueccel. Tunbel muTo3a. KaproknHes M LHUTOKMHE3. bHOIOrnyeckoe 3HA4YECHHE
MHTO3a.

Perymauuss murornueckoro nmkia kiuetku. [Iporpammupyemas kneTtodyHas
ru0esb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJIbHAsh TeHOMHKA. Mexanusmuol
npoaughepayuu, ougpepenyuposku, cmapenus u eubdenu kKiemox. «llugposas
Kiemkay» — buoungopmamuyeckue mMooenu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanuu

Tabmuupel u cxembl: «KU3HEHHBIM IUKI KIETKW», «Mwutos3yn, «CTpoeHue
xpomocomy, «Pemmkanus JJHK.

OO6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpOIIpenapathl: «MUTO3 B KIETKaxX
KOPEILIKA JIyKay.

JlaGopaTtopnass  pabdora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTaxy.

JlaGopaTopHasi pabora «HabnroneHne MUTO3a B KIETKaX KOHYMKA KOPEIIKa
JTyKa (Ha TOTOBBIX MUKPOIpEnapaTax).

Tema 9. CTpoenue nu GQyHKIUM OPraHN3MOB

buonornueckoe pazHooOpasue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HENESITEIBHOCTH  OJIHOKJIETOYHBIX
opranu3moB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIE
BOJIOPOCIH, APYTUe NPOTUCTHI. KOJIOHUAIbHBIE OPTaHU3MBI.



B3auMocBs3p 4acTei MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucteMbl opranoB. OpraHnusM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas,
MIOKPOBHAs, IMPOBOJASIIAA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOEHHUS,
(GyHKIUNA 1 pacTONOKEHHS TKAHEH B OpraHax pacTEHUH.

TkaHu KXUBOTHBIX M 4YEJIOBEKAa. THIIBI KUBOTHBIX TKAHEW: SIMUTEIMAJIbHAA,
COeIMHUTEIbHAs, MbIleyHasi, HepBHasg. OcCOOEHHOCTH CTpoeHUSs, (YHKIUH U
PacmoJIOKEHUSI TKAHEW B OpraHax KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie M Te€HEpaTUBHbIE OpraHbl pacTeHuid. OpraHbl u
CHUCTEMBI OPIraHOB KXUBOTHBIX U uesioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX MU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIbI COCIMHEHHS KOCTEM.

JIBokeHne  OpraHus3moB.  J[BMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&00oUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3MbI M HACTUH. JIBM)KEHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbleuHas cucrema. Pediekc. CkeneTHbie MBITIITBI U UX padoTa.

IIutanue opranuzmoB. IlormomeHue BOABI, YIJIEKUCIOIO Trasa W
MHHEPAJIbHBIX BEHIECTB pacTeHHUsIMH. lIuTaHue >KUBOTHBIX. BHyTpumnonoctHoe u
BHYTPUKJIIETOUYHOE nuuieBapeHue. [IutaHne mo3BOHOYHBIX >KUBOTHBIX. OTAENBI
MUIIEBAPUTENIBHOIO TpakTa. [lumeBapurensHble kene3bl. llnmeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHui. Jlpixanue >kuBoTHbIX. udy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOoe apixanue. JlpIxaTenbHasi IOBEPXHOCTb.
XKabeproe u n€rouHoe apixaHue. /[pIxaHne mMO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHas cUCTEeMa 4YeloBeKa. MeXaHW3M BEHTWIALMU JIETKUX Y NTUIl U
MJIeKONUTaromux. Perynsiius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BELIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemecTB y XKUBOTHbIX. KpoBeHOCHas cucremMa W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpalieHus. IBOJIOLHUOHHBIE
YCIIOXKHEHUSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua U €€ peryJssius.

Beigenenue y opranu3moB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CokparutenpHble Bakyonu. Opranbel BbiaeneHus. DOuibTpanus,
CeKpenus U 00paTHOE BCAChIBAaHWE KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJEICHHUS.
CBs13b MOJOCTH TENIa C KPOBEHOCHOM M BBIIEIUTEIBHONW cucTeMaMu. Brinenenue y



MO3BOHOYHBIX >KUBOTHBIX U YenoBeka. [louku. Ctpoenue u QyHKIMOHHpPOBAHUE
HeppoHa. OOpa3zoBaHHEe MOYH y UEIOBEKA.

3amura y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopsl
OakTepuil M UUCTHl MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX pAaCTEHUH.
Kytukyna. CpeacTBa macCUBHON M XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3amuTra y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M HMX NPOU3BOJHBIE.
3ammTa opranu3Ma ot OosesHeil. IMMmyHHas cuctema 4denoBeka. KieTouHblil U
IYMOPaJIbHBIA MUMMYHUTET. BpOoXKIE€HHBIA M NpUOOPETEHHBIN crennuuuecKkuit
MMMYHHUTET. Teopusi KiIoHaIbHO-celekTuBHOro ummynutera (II. Opmux, @. M.
bepner, C. Tonerasa). BocnanurensHble OTBETHl OpraHu3MoB. Posb BpoxKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte u  peryisimus |y OprammsMoB. PasgpaxumocTts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PasgpaxumocTts u  peryisnus y
pacTeHuil. POocTOBBIE BEIIECTBA U UX 3HAYCHHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOU CHCTEMBI
y KUBOTHBIX. OT/AENBl TOJOBHOI'O MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
peduexkTopHas 1yra. be3ycnoBHbIE U yCIIOBHBIE PEQIIEKCHI.

I'ymopanpHas perynsiuus W 3HAOKPUHHAs CHCTEMA YKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL JleMiCTBHE TOPMOHOB.
B3auMoCBs3p HEpBHOW U SHIOKPUHHOW cucCTeM. [ umoTtanamo-runoduzapHas
CUCTEMA.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuupr u cxembl: «OIHOKJIETOUYHBIE BOAOPOCIN», «MHOTOKIETOYHbIE
Bojopocian», «bakrepun», «lIpocreiimme», «OpraHbl IBETKOBBIX PpPacTEHUN»,
«CucremMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacreHuit», «KopHeBble cuctempl», «CTpoeHue cTediis,
«CTpoeHre JHCTOBOM IUIACTUHKW», «TKaHU J>KUBOTHBIX», «CKEJIET 4YelOoBEeKay,
«IInmeBapurensHas cucrteMa», «KpoBeHocHas cucrema», «JlpIxartesbHas

CHCTEMAY, «Hepsnas CHCTEMA, «Koxay, «MpImreyHast CHUCTEMAY,
«BblaenurenbHas CHCTEMA», «OHAOKPUHHAs cuCTeMa», «CTPOEHHUE MBIIILbD),
«Ammynuter»,  «KuimieuyHomosocTHeie», «CxeMa  TUTaHUS  PACTCHUI,

«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX IKUBOTHBIX», «CTpOEHUE THUIAPHDY,
«CTtpoeHue mnaHapuny», «BHyTpeHHee CTpoeHHE IOXKIeBOro udepms», «HepBHas
cuctema pbeio», «HepBHas cucrema sArymkw», «HepBHas  cucrema
npecmelkaromuxcs»,  «HepBHas  cucrema  nrtuny», «HepBHas — cucrtema
MmileKonuTaroumx», «HepBHas cucrema uenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENaparhl OTHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU
HACEKOMBIX, UTJIOKOXKHMX, *KUBBIE IK3EMIUIAPbl KOMHATHBIX pPAacTeHHUH, repoapuu
pacTeHMl pa3HBIX OTHAEJOB, BIAXHBIE TMpenaparbl >KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyI0BaHUE JJIs IEMOHCTPALIMK MTOYBEHHOTO U BO3/YIIHOTO MUTAHUS PACTCHUH,
pacuierieHus KpaxMaia u OeJIKOB o] JeHCTBUEM (PEpMEHTOB, 000PYI0BaHUE IS
JIEMOHCTpPAIIUU OTBITOB MO U3MEPEHUIO KU3HEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX ABUKEHHM, MOJIENIM TOJIOBHOT'O MO3Ta Pa3jINYHbIX KUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHre TKaHEel paCTCHUI.

JlaGoparTopHasi pabora «/3ydyeHne TKaHEei sKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydueHrne OpraHoB [IBETKOBOTO PACTEHUS».

Tema 10. PazmHokeHUEe ¥ pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe (BKJIoYas BETreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXKEHHUSA:  MOYKOBAaHUE,  CHOPYJISLUS,
(parmMeHTanys, KIOHHPOBAHUE.

ITonoBoe paszmuokeHue. IlomoBble KIeTKW, WM Trametsl. Mehos. Craauu
Mmeiio3a. [ToBeaenne xpomocom B Mero3e. Kpoccunrosep. buonorndeckuii CMbICI
M€Ho3a W IIOJIOBOrO mpouecca. Melo3 W ero Mecrto B KM3HEHHOM LIHKJIE
OpPTaHHU3MOB.

IIpenzaponasimieBoe pazsurtue. ['ameTorenes y »kMBOTHBIX. [1070BBIE KeEE3BI.
OO6pa3zoBaHue 1 pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
ITOJIOBBIX KJIETOK.

OmnofoTBOpeHHE W AMOPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHUS: HApyKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgpocenes — 00Ha U3 21a6HLIX NPOOIEM IMOPUONOSUM.
Konyenyuss mopghocenos u mooenu mopghoceneza. Craaum >MOpUOreHe3a
KUBOTHBIX (Ha mpumepe jsarymiku). Jpobmenuwe. Tumbsl  apoOseHUS.
Jlemepmunuposannoe u HedepmuHuposaHmoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIONIUX. 3apOJbIIIEBbIe JTUCTKH
(racTpyssinus). 3aKiaaJKa OpraHOB U TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHuoe
BIIMSIHAE YacTel pa3BUBAIONIETOCS 3apojbllia (dMOpHOHATbHAS WHIYKIUSA).
3aknagka T[UIaHA CTPOCHHS JKUBOTHOIO KAk pe3yslbTaT HEPApXUUECKUX
B3aUMOJICUCTBUI Te€HOB. BrnusiHne Ha 3MOpPUOHANBHOE pa3BUTUE PaA3IMYHBIX
(hakTOPOB OKPY>KAIOIIEH Cpebl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHaneublii mepuon. Ilpsimoe u
HenpsiMmoe pas3BuTHe. PasButne ¢ Meramopdo3oM y O€CrO3BOHOYHBIX H
MMO3BOHOYHBIX JKHWBOTHBIX. buojiormyeckoe 3HaueHHE TPSMOTO U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MpUPOAE. TUlbl pocTa KUBOTHBIX. PAKTOPHI
PETYJISIUU POCTA KUBOTHBIX U uenoBeka. CTaauu MOCTIMOPHUOHAIBHOTO Pa3BUTHS
y ®KUBOTHBIX U 4esioBeka. [lepuoipl oHToreHesa yenoBeka. CTapeHue u CMEpTh Kak
OMOJIOTMYECKHE MTPOLIECCHI.

PasMHOXeHMe u paszBuThe pacteHui. ['amerodur m cropodur. Meio3 B
KU3HEHHOM 1MKjie pactenuit. OOpa3oBaHue cmop B IIpolecce Meiiosa.
I'amerorene3 y pacreHuid. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHU.

MexaHHU3MBbI PETYISLIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmumelr 1 cxeMbl: «BererarmBHoe pa3MHOXeHHE», «Tumbl OGecrmoaoro
pa3MHOXEHUsD», «Pa3zMHOKEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHUE HBIJIEHBDY,
«Pa3MHOXeHue TUApb, «Menosy, «XpoMocoMbl», «I'amerorenes», «CTtpoeHue
SAMIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHes3ayn, «lIpsMoe u
HenpsiMoe pasButue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capaHumn,
«Pa3Butne narymkmn», «JIBOMHOE OIJIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUW,
«CtpoeHne ceMsaH OJHOMOJIBHBIX U ABYJOJIBHBIX PACTCHUI», «KU3HEHHBIM LUK
MOPCKOM  KamycTbDy, <« KU3HEHHBIM UHUKI MXa», <OKW3HEHHBIM LUK
ManopOTHHUKAY, « KU3HEHHBIN IIUKI COCHBI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SULEKIETOK |
CIIEpMAaTO30U10B, MOAENb «I UK pa3BUTHS JIATYIIKIW.

JlaGopaTopHasi padora «l3ydeHue CTPOCHHS TMOJOBBIX KIETOK HA TOTOBBIX
MHKPOITpENapaTax».

IIpakTnueckas padora «BbIBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICHIUX
PACTEHHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paboter I
Mengens, I'. ne ®puza, T. Moprana. Poinp 0T€4ECTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. KonsiioBa, H. M. BaBuiioBa, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHSI U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
NpU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YNCTAS JIMHUS, TUOPUJIBI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOABI  TE€HETHKU:  TUOPHUIOIOTUYECKUH,  LUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHU .

JdemoHcTpanuu

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

Tabmuubl u cxeMbl: «MeTobl TeHETUKNY, «CXeMbl CKPEUTUBAHUD.

JlaGopaTtopnass padora «Jlpo3opuna Kak OOBEKT T'€HETUUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usl ruOpUIOB MEepBOro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacIleIUIeHHs] NPU3HAKOB. [IUTOIOrMYeCKHEe OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YucToThl raMer.

AHanmusupyroniee ckpemuBanue. [I[poMexyTouHbIl XapakTep HacleJOBaHMUS.
Pacumieruienre npu3HakoB IIPU HEMTOIHOM JOMUHUPOBAHUU.

JlurnOpuHoe ckpemmBanue. TpeTnii 3akoH MeHaens — 3aKOH He3aBUCUMOT'O
HaclleZIOBaHUA  TpuU3HAaKoB.  lluTonmormuyeckue  OCHOBBI  JUTHOPHUIIHOTO
CKpEILBaHUS.

CuemnieHHoe HaclieqoBaHue npusHakoB. Padotel T. Moprana. CuensieHHoe
HACJICJOBAHUE TI'€HOB, HAPYILUCHHE CLEIUICHWS MEXAYy TIeHaMu. XPOMOCOMHAas
TEOPUs HACIIEICTBEHHOCTH.

I'eneTnka nmosa. XpoMOCOMHBIM MEXaHU3M ONPEACIICHUS 10JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIMN M TeTEepOoraMeTHbIM Ion. ['eHermyeckas
CTPYKTYpa IOJOBBIX XpoMOCcOM. HacnenoBanue pru3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

I'enorun xak nenocrtHas cucrema. [nenorpomnus — MHOKECTBEHHOE JICHCTBUE
refa. MHOXXECTBEHHBIM ajIeau3M. B3auMojencTBUe HeaJUIeIbHBIX T'E€HOB.
KommiementaprHocTs. Onucras. [lonmumepns.

['eHeTueCckUil KOHTPOJIb PAa3BUTHSA PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a
Takke (U3NOJIOTMYECKUX TPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIIHH.
['eneTnueckrue MeXaHU3Mbl CUMOMOT€He3a, MEXAHU3MbI B3aUMOJEHCTBUS «XO35IMH
— TapasuT» U «XO3IMH — MHKpoOHOM». ['eHeTMueckue acmekTbl KOHTPOJIS U
M3MEHEHUs HAClleJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBrlif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpnens», «AHanu3upyrollee CKpelmuBaHue», «HemonHoe noOMUHUpPOBaHHEY,
«ClenyieHHoe HAaclelI0BaHUE IMPHU3HAKOB Yy Apo30Qumiby, «l'eHeTuka Imoay,



«Kapuotunn 4genmomeka», «Kapuotun gapozodunby, «Kapuotunm —mruimb,
«MHOX€ECTBEHHBIN ajuieNnu3m», « B3auMo1eiCTBUE TEHOBY.

OGopynoBanue: MoOJeIb JJISI JEMOHCTpPAllUM 3aKOHOB e€auHOO00pa3us
rUOpUIOB TEPBOrO TMOKOJICHUST M PACIICTUICHUS TMPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllMh 3aKOHA HE3aBUCUMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJEIb A
JEMOHCTpAllMA CUEIJIEHHOTO HACIEJOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpenapar: «Jpozodumnay.

IIpakTnueckas pabGora «/3ydyeHwe pe3yiabTaTOB  MOHOTHMOPHUIHOTO
CKpEIIMBAHUA y IPO30(DUIIBD».

IIpakTnueckas  paGora  «M3yueHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpeIMBaHUs y APO30(PUIb».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpenbl npu  GopMHpoBaHWK (EHOTHIA.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE MPU3HAKU. Bubl
W3MEHUYMBOCTH: HEHACJIEACTBEHHAS M HACIICICTBCHHAS.

Mopaudukanuonnass u3MeHYMBOCTh. Ponb cpeast B (opMUpOBaHUU
MOAU(PUKAIMOHHON M3MeHuYnBOCcTH. HopMma peakiuu mpusHaka. BapuanuoHHBIHM
psin u BapuanuonHas kpubasi (B. Moranncen). CpoiicTBa MoAM(pUKAIIMOHHON
W3MEHYUBOCTH.

I'enoTunnueckass ”3MEHYNBOCTh. CBOMCTBA TEHOTUITMYECKOW N3MEHUYUBOCTH.
Bunbl reHOTUTIHYECKON M3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Meiio3 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTHU B CO3/IaHUU
T€HETUYECKOT0 pa3Hoo0pa3us B Mpejiesiax 0JTHOro BUA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHAYUUMPOBAaHHbIE MyTauuu. SnepHble U
nUTOIUIa3MaTuueckue myrtauuv. CoMaTUYEeCKUE W MOJOBbIe MyTauuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl W WX BJIMSHHUE HAa OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKHX PSAOB B
HacieacTBeHHOM u3MmeHunBocty (H.M. BaBunor). BHesnepHas m3MeHYMBOCTH H
HACJIEICTBEHHOCTb.

Onucenemuxa U SNUSEHOMUKA, PONb  SNUSEHEMUYECKUX (Hakmopos 8
HACIe008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanuu

IToprpersr: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuiet u  cxembl: «Buasl usMeHunBOCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KomOnHaTHBHAs U3MECHYHUBOCTHY, «Meio3,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl myTaruii».



OO6opynoBaHue: XKMBbIE W TepOapHbIE IK3EMIULIPHl KOMHATHBIX PacTCHH,
pucyHku (poTtorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGoparTopHas padora «HccnemoBanune 3aKOHOMEPHOCTEUN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BApPUALIUOHHOU KPUBOW».

IIpakTnueckas padora «Mytamuu y aApo3oduisl  (HA TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uenoeka. MexayHapoaHas mporpaMma HCCIEIOBAHUS T'€HOMA
yenoBeka.  MeToabpl  M3y4eHUsT TEHETMKH  4YEJIOBEKa: T'€HEaJOTrHnYecKui,
OJIN3HEIOBBIH, LIUTOr€HETUYECKUM, MOMYJIIUUOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISAPHO-TE€HETUYECKHM. CoBpemeHnHoe ONIPENIECIICHNE TEHOTHUIIA!
[IOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUs YelloBeKa. | eHHbIE M1 XpPOMOCOMHBIE
Oosie3HU dYenoBeka. bolie3HW ¢ HACIENCTBEHHON MPEApPaCOIOKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a0oeBaHUi 4YemoBeKa. MeauKO-TeHeTUYeCKOe KOHCYIbTUpoBaHue. CTBOJIOBBIE
kJeTku. [IoHATHE «TE€HEeTHYEeCKOro rpy3a». JTUYECKHE aCIEKThl UCCIICIOBAHUN B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckne (¢GakTopbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YEIOBEKA K
(GU3MYEeCKOMY U XHUMHUUYECKOMY 3arpsi3HEHUIO OKpY’Karomie cpeapl. | 'eHeTnueckas
IPEAPACHOI0KEHHOCTh YEIOBEKA K TATOJIOTUSIM.

JdemoHcTpanuu

Tabnuiel u cxembl: «Kapuotun yenoBeka», «MeToabl U3y4eHUsI T€HETUKU
4yesnoBeKay, «l ' eHeTnueckue 3a00JIeBaHUs YETIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cenexkuusi OpranusMosB

JlomecTukanusa W CeNeKuus. 3apOXKJICHUE CEJIICKIMU W JOMECTUKAIWH.
VYuenne H. W. BaBunoBa o I[leHTpax NPOUCXOXKIECHHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHHil. Ponb celekuuu B CO3JaHUU COPTOB PACTEHUN U MOPOA
KUBOTHbIX. CopT, mOpoAa, IITaMM. 3aKOH T'OMOJOTHYECKUX pSJAOB B
HacleacTBeHHOW wu3MmeHunBoctTH H. WM. BaBunoBa, ero 3HaueHue s
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKIMoOHHOM paboThl. VcKyccTBEHHBIM OTOOp: MAacCOBBIM H
WHIUBUYaJIbHBIN. OTarnsl KOMOMHAIIMOHHOU CCJICKIIUH. HcnwiTanue
MpOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOINBI) OIEHKHU
(dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C ToMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJIEKIIMOHHOW  paboThl.
PagnaniMoHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUM Y KyJIbTYPHBIX



dbopm opranusmoB. lcnonb3oBaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexoMOuHaHTHBIX JIHK 115 momydeHus uCXoIHOTO MaTepuaa Jijisl CENeKIUU.

[Tomyuyenue TIOJIUILION/IOB. BuyTtpuBnaoBas TUOpUAN3ALINSL.
bnuskopoacTBeHHOE  CKpenuBaHWe, WiM  UMHOpuauHr.  HepojactBeHHoe
CKpelMBaHue, WM ayTOpuAWHT. ['erepo3uc u ero mpuumHbl. Vcmonp3oBaHue
rerepo3uca B cenekiuu. OtnanéuHas ruOpuauszanus. [Ipeogonenue Oecruioaus
MEXBHUIOBBIX THOPUAOB. JIOCTHIKEHUSI CENIEKIIMKM PACTCHUN U KUBOTHBIX. «3enénas
DeBONIOYUAN.

CoxpaHeHre U U3y4YeHUE T'€HETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKAX  poaMyed IS CO3/laHus ~ HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpamnenue u ynpasieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yenax YAyUueHus Cyuecmsayrouux u co30anusi Ho8blx nopoo, MUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodoswvix uoell U nepcneKmueHblX MmexHoL02UlI.

JlemoHCcTpanumn

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

Tabnuiiel u cxembl: «l{eHTpbI TPOUCXOKIECHUS U1 MHOT000pa3usl KyJIbTyPHBIX
pacTeHuin», «3aKOH TOMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenexkiumy, «OtnanéHnas rudpuanuzanus», «MyTtaresesy.

JlaGopaTopHasi pabdora «/3yyeHue copToB KyJIbTYPHBIX PACTEHUI U MOPOJ]
JOMAIITHUX KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHrne METONOB CEIEKIINU PACTCHUIN.

IpakTnueckas padora «IIpuBUBKa pacTeHUID.

IKekypeusi «OCHOBHbIE METOABI M JOCTHXKEHHUS CEJIEKUMU pPACTCHUN U
KUBOTHBIX (Ha CEIICKIIUOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1a0OpaTOPHUIO
arpOyHUBEPCHUTETA WM HAYUYHOTO LIEHTPA)».

Tema 16. buorexHo/I0TMs U CHHTETHYECKAasA OMOJIOTHS

OOBEeKThI, HCIOJIb3yeMble B OWOTEXHOJIOTHH, — KJIETOYHBbIE M TKAaHEBBIC
KYJIBTYPBI, MHUKPOOPTAHU3MBEI, 170: XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJICOOMEeUeHne, TMONyYeHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BUHOAenue. MukpoOuonorudeckui cuHTe3. OOBEKTHI MHKPOOUOIOTHYECKUX
texHosorui. [Ipon3BoaACcTBO O€jIKa, aMUHOKUCIIOT U BATAMUHOB.

Co3naHne TEXHOJOTHM U MHCTPYMEHTOB LIEJICHAIIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAIOIIHMECs B MPUPOIe OMOCUHTETHUECKUE MY TH.



Knerounas unxenepus. MeToapl KyJbTYpbl KJIETOK U TKAHEH PACTEHUU U
KUBOTHBIX. Kpuobanku. Comarudeckas rubpuauzamuss M COMATHYECKUI
sMOpuorene3. lcmonbp3oBaHue ramioujoB B CEICKIUU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAHTALUUU SIJEP KIETOK.
Texnonozuu 0300po8IeHUs, KYJIbMUBUPOBAHUS U  MUKDOKIOHANbHO20
DA3MHOJNCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHasi W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHcTpyupoBanue pexkomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIocTrKeHUsT UM IEepPCHEKTUBBI  XPOMOCOMHOM M TIE€HHOM  HMH)KCHEPUH.
DKOJIOTUYECKHE U ATUYECKUE TPOOIEMbI FTEHHON MHKEHEPUH.

Menunuackue Ouotexnonoruu. [loctrenomuas mudposas meaununa. [T1P-
IMarHocTuka. MeTaOoJIOMHBIN aHaiu3, TEHOUEHTPUYECKUN aHalu3 MpoTeoMa
YEJNOBEKA I OLIEHKH COCTOSIHMS €ro 3740poBbs. MCIoOiab30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Ttepanus paka. 3D-OunoumkeHepus nnas pa3pabOTKu
(GbyHIaMEHTAIbHBIX OCHOB MEIMIMHCKUX TEXHOJIOTMH, CO3JaHHUsl KOMIUIEKCHBIX
TKaHEel coueTaHWeM TEXHOJOTUM TPEXMEPHOro OMONMPUHTHHra W cKaddonaunara
JUISL pELLICHUS 33/1a4 [TEPCOHATU3UPOBAHHON MEAULIHBI.

Co3niaHre BEKTOPHBIX BAaKIMH C LEJIbI0 00ecrnedyeHus KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyautenerir OPBU, ycranoBieHue MOJEKYJSPHBIX MEXaHHU3MOB
¢dbynkuunonuposanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX 0COOO OMAcHBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JlemoHCcTpanumn

Tabnuup! u cxemsl: «Vcnonb3oBaHHe MUKPOOPTaHU3MOB B IPOMBILIUIEHHOM
pOU3BOJCTBEY, «KileTouHas nHxkeHepus», «['eHHass HHKEHEPUS.

JlaGopaTopHasi padora «/3yueHre 0ObeKTOB OMOTEXHOIOTUI.

IIpakTnueckas padora «llomyyeHrne MOJIOYHOKUCIBIX TPOLYKTOBY.

dkckypeusi «buorexHonorus — BaKHEHIIas MPOU3BOAUTENbHAS Cuia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3BUTHE IBOJIOUMOHHBLIX NpPeACTABJEHUN B
OMOoJIOrHMH

OpomonnonHass Tteopus Y. JlapBuna. IIpeAmochbUIKM BO3HHKHOBEHUS
napBuHU3MA. JKW3HBE ¥ Hay4yHas AesaTenpbHOCTh Y. JlapBuHa.

JIBrKytye cuiibl dBOTIOIMY BUIOB 110 Y. JlapBuHY (BBICOKAsI HHTCHCHBHOCTD
Pa3MHOXXCHHUS  OpPraHM3MOB, HACJICJICTBEHHAs W3MEHUYHMBOCTh, OopnOa 3a
CYIIIECTBOBAaHKE, €CTECTBCHHBIN U UCKYCCTBEHHBIH 0TOOD).



Odopmienne cunrerndeckor teopun dBomonmu (CTD). HelTpanbhas
teopust dBomtouuu. CoBpeMeHHas HBOJNIOIMOHHAS  OWONOrusl. 3HayeHue
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUY €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JlemoHCcTpanumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. Hapsun, C. C. YerBepukos, 1. U. [lImaneraysen, k. Xonaeis, /. K.
benses.

Tabmuupr u cxembl: «Cucrema xuBod mnpuponsl (nmo K. Jlunnuero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm GHopMupoBaHUS
NPUCTIOCOOJIeHU y pacTeHuid M KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nytemectBus Y. JapBuna», «Haxoaku Y. JdapBuna», «@opmbl 60pbObI
3a cymecTtBoBaHuey», «llopoabl romy6eit», «MHorooOpaszue KyJIbTypHBIX (popm
KarmycThl», «[lopoapl JOMANTHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX BUIOB
(mo 4. J[apBuny)», «Cxema COOTHOIIEHHUS JBIKYIIUX CHJI 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUUECKON TEOPHUH IBOJIFOLIUNY.

Tema 2. MUKPO3BOTIOLMSA U €€ pe3yJIbTAThI

[Tonmynsiuusa Kak 3iaeMEeHTapHasi equHuIa 3BoJIoIUUA. COBPEMEHHbBIE METO/bI
OLICHKM TE€HETUYECKOro pa3HOOOpa3usi M CTPYKTyphbl mnonyisuuid. M3menenue
reHo)oHJa TOMyJISUUMU KaK 3JEMEHTApHOE HBOJIOIMOHHOE SIBJIIEHHUE. 3aKOH
reHeTuueckoro pasHoBecus Jxx. Xapnau, B. BaiinOepra.

OnemeHTapHble (AKTOPHI (IBMKYIIME CUJIBI) HBONIONUU. MYyTallMOHHBIHN
npouecc. KomOunatuBHas UW3MEHYMBOCTh. Jlpeiid TeHOB — ciyyailiHbIe
HEHANpaBJICHHbIE M3MEHEHHUS 4YacToT ajulesie B momyasiuusx. O¢dexT
OCHOBATeNsA. Jdpexm Oymuvinounoeo zopaviuwika. CHUMNCEHUE 2eHemUYecKo20
pasnoobpaszusi: npuyunsl u cieocmesus. llposenenue s3¢pgpexkma Opeiigha 2enos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpamuu.  M3omsmus  MOMyJISIIMA:
reorpaguyeckas (mpocTpaHCTBEHHAas1), Onojgorndyeckas (penpoayKTUBHAs).

EctecTBeHHbII 0TOOp — HampaBisaOmMi  (pakTtop sBomonuu. DopMmeI
€CTECTBEHHOTO  OTOOpa:  JBIWXKYIIMMA, CTAOWIM3UPYIOMIUN,  Pa3pbIBAIOIIHIA
(mm3pyntuBHbIf). [lonoBoit oTOop. BO3HMKHOBEHHE U HBONIOIUS COIUMATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh ~ OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE — mpucnocoOJeHudt y  opranu3sMoB.  Apomopdo3bl U
uanoanantanuu. [Ipumepsl npucnocoOaeHuit y opraHu3MoB: MOPGOIOTHYECKHE,
dbuznonornyeckue,  OHMOXMMHUYECKHUE,  MoBeaeHUecKue.  OTHOCUTEIHHOCTh
MPUCTIOCOOJIEHHOCTU OPraHU3MOB.

Bun, ero kputepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpo3Botou. M3omsauus — kiarodeBoil ¢akrop BujpooOpazoBanus. [yt u
CIIocoObI BUJI000pa30BaHMUS: aJUIONaTPUUYECKOe (reorpaduueckoe),



CUMITATPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monumIonAM3aIKs,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BONIOMOHHONW OHOJOTMM B  pa3padOTKE Hay4HbIX METOOB
COXpaHeHus1 6uopazHooOpasust. MUKPOIBOIIONMS U KOIBOJIIOLMS Mapa3uTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O0pBLOBI C HEM.

JlemoHCcTpanumn

[Toptpetsi: C. C. YerBepukos, 3. Maliip.

Tabmuuel 1 cxembl: «MyTalMoHHAsT W3MEHYMBOCTHY, «llomynsainmonnas
CTpYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «/Ipmwxkymiue
CWJIbl ABOJIFOLIUNY, «IDKOJIOTHMYECKass M30JSUUs MOMYJISALUNA CeBaHCKOM (openny,
«l'eorpapuueckass W30JAMUS  JIMCTBEHHUIBI CHOMPCKOW W JIMCTBEHHULIBI
naypckoiy, «[lomyasiiuOHHbIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U XKEPTB», «Cxema
JIEUCTBUSL €CTECTBEHHOTO O0TOOpa», «®Dopmbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«Anycrpuanbaelii MenaHu3m», «JKuBble nckonaeMmsie», «[lokpoBuTENbCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOieHHOCTH OpPraHu3sMoB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoiHukn», «CTpyKTypa BHAA B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuueckoe BUA00Opa3zoBaHUE
TpEX BUIOB JIaHJBIIICH», «DKOJIOTMUECKOe BHUI000pa30BaHWE BUIOB CHUHHID,
«ITomumnnounasl pacteHuit», «KamycrHo-penednsiii rTHOpUI.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia MTHI] U
3BEpel ¢ MpuUMepaMH Pa3JIMYHBIX MPUCTIOCOOTIEHUN, 4dydena MTHUI] U 3Bepeit
pa3HbIX BHJOB, TrepOapuM pacTeHud ONM3KUX BHJOB, 00pa30BaBLIMXCS
Pa3TUYHBIMU CIIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE H3MEHUHMBOCTH Y 0COO€H OJHOrO
BUJIA».

JlaGopaTtopnasi  padora  «lIpucrmocoOieHHss  OPraHU3MOB M HUX
OTHOCHUTEJIbHAS 1[EJ1€CO00Pa3HOCTD.

JlaGopaTtopnasi padora «CpaBHeHHE BHIOB 110 MOP(HOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3Boaouus u eé pe3yabTaThl

Metoael M3ydeHMsT MaKpol3BOJwoUMHU. [laneoHTonmornueckue  MeETOIbI
u3yueHus: HdBomonuu. IlepexonnHble ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue metonasl u3yueHus sBomonud. CpaBHEHHE (QIIOPHI U
(dayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue odbnactu 3emun. Buabl-
SHAEMUKHU U PEIIUKTHI.



OMOpPHOIOrMYECKUEe U CPAaBHUTEIBLHO-MOP()OIOrHUEcKre METOIbl U3YUYEHUS
ABOIOLMH. ['€HeTHYecKue MEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M IMOSABJICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJIOrMYHBIE M  AHAJOTMYHBIE  OPraHbI.
PyaumenTtapHbsle  opraHbl M araBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKWe  METOAbl  HW3YYEHHsS  HBOJIOLHUU.
['omonoruunsie TeHbl. COBpeMEHHBIE METOAbl MOCTPOEHUS (UIOTEHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO6rmue 3aKOHOMEPHOCTH (IpaBUiIa) dBOMIONUU. [Ipunyun cmenvl yHKyull.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIHH.

JlemoHCcTpauumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, O. I'ekkens.

Tabmuiel 1 cxembl: «DuUOreHeTUUECKU Pl oAy, «ApPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «Punnoputs»,  «CeMeHHBIC
NanopoTHUKW», «buoreorpapuueckne 30HbI 3emun», «/lpei) KOHTHHEHTOBY,
«PenmukTery, «HadanmpHble cTaguu SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHbIE OpraHb», «PyIuMeHThD,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKAa M IIMMIIaH3e», «l JaBHbIE
HaIlpaBJIEHUS 3BOIOLUNY, «O0IIK1e 3aKOHOMEPHOCTH 3BOJTIOLIHI.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKH HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISIKU TOMOJIOTUUHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne H pa3BuTHE )KU3HU Ha 3emJie

Hayunple THUMOTE3bl NPOUCXOXKICHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcnepmusi. JloHay4dHble MpPeACTaBICHUS O 3apOXKIACHUM KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ onpoBep KkeHue onbiTamu O.
Penu, JI. Cnannanuanu, JI. [lactepa. [Ipoucxoxienue ;x1u3Hu U aCTpOOUOJIOT UL

OcHoBHbIE JTanbl HEOPraHUYECKOU 3BOJIIOLUU. [ImanerapHas
(reonoruyeckasi) HBOJIOIMUS. XUMHUYECKas dBOJIONMS. AOUOTeHHBIA CHUHTE3
OpraHnYecKux BewecTB n3 Heopranndeckux. Ombir C. Mwwiepa u I'. HOpwu.
OO6pazoBanue mnoauMepoB u3 MoHOMepoB. KoamepBatHas runoreza A. U.
Omnapuna, TunoTe3a nepBuaHOro Oynpona J[k. XonneliHna, reHeTHYecKas TUIoTe3a
I'. Ménnepa. PubGosumsl (T. Yek) m rumoteza «mupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emmm m meronpl €€ wu3ydeHus. lIckomaemble OpPraHUYeCcKHE
octatkd. ['eoxponosoruss u e€ wMeronpl. OTHOCUTENbHass U aOCONIOTHAsS
reoXpoHoJIorus. ['€e0XpoHOIOrnuecKast mKajia: S0Hbl, 3pbl, IEPUOIbI, STOXU.



Havanenbie sTanbl opraHM4eckod »HBOJIONMU. [losIBIIeHME W 3BOJIOLUA
NEPBBIX KIETOK. DBOJIOIUS MeTa0oin3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKN KaK aHaJIOr MEepPBbIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokaproTHI M 5yKapuOTHI.

[Ipoucxoxnenne 3ykapuoT (CUMOMOTEHe3). DBOIOIIMOHHOE MMPOUCXOKICHHE
BUpycOB. [IpoucxokneHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHUKHOBEHHE
OCHOBHBIX IPyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Talnbl HBOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bI
pacrenuid. Bpixon pacrenunt Ha cymry. [losiBiieHME CHOPOBBIX pAaCTEHUU W
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. I[IponcxoxaeHne NIBETKOBBIX
pacTEHUM.

OcCHOBHBIE€ 3Talnbl 3BOJIONHUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. BeHpackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpaoBbIe )KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwinid. IIpoucxoxaeHrne MIEKONMUTAIOUIMX U
ntui. [lpunnun kirodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
[MO3BOHOYHBIMH )KUBOTHBIMU CYLIU.

PazButne ku3HM Ha 3emMie MO 3paM U MepuojaM: apxeu, MpPOTEPO30il,
najgeo3oi, Me3030M, KailHo30i. OOmias XapakTepucThka Kiumara W
reOJIOTHYECKUX TMpoueccoB. [logBIEHHE W pPACUBET XAPAKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ro yCIOBUS U BIUSHUE HA Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPAHHUSI — 3KOJOTMYECKUE KPU3UCHI mpouwioro. [IpuunHel n
CJIEACTBUS MAacCOBBIX BbIMHUpaHHU. COBPEMEHHBIM 3KOJOTMYECKUN KpPHU3HUC, €r0
ocobenHoctu. [Ipobnema coxpaneHus: 6uopazHoodpaszus Ha 3emIie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [IpuHIunbel Kiaccudpukanmm
oprann3MoB. OCHOBHbIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnamutanuann, JI. [lacrep, 1. . Meunukos, A. W.
Omnapun, Ix. Xongeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuie! u cxeMbl: «Cxema omnbita @. Peauy, «Cxema omnbita JI. [Tactepa mo
M3YYECHUIO CaMO3apoKJeHusl Xu3Hm», «Cxema ombita C. Mwumuiepa, I'. FOpuy,
«JTanpl  HEOPraHWUYECKOW  ABoionnn»,  «l'eoxpoHomormyeckas  mkaman,
«HadanpHble dTanbl OpraHUYecKon HBOMIOIUNY, «Cxema oOpa3oBaHUS JyKapUOT
nytéMm cumOuoreHesa», «Cucrema >XUBOM mnpuponb», «CTpoeHHe BHUpPYCay,
«Apomopdo3bl  pacteHuit», «PuHHOGUTHY, «OIHOKIETOYHBIE BOAOPOCINY,
«MHuorokierounsie Bogopocan», «Mxwm», «llanoporHukm», «lonoceMeHHBIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
mupa», «Apomopdossl XUBOTHBIX», «lIpocTeitmme», «KumeunonoaocTHbiey,
«IInockue 4EPBUY, «YUEHUCTOHOTHEY, «PpIOBI», «3€MHOBO/IHBIEY,



«IIpecmbikaromuecs», «lItumpy», «Miekonuraromuey, «Pa3Buthe KU3HU B
apxeunckou spey», «Pa3BuTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[IAJIE030MCKON 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pe», «Pa3Burne XU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuy pPACTEHU Pa3IUYHBIX OTAENOB, KOJUICKIIHH
HAaCEKOMBIX, BJIAXHbIE MpenapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMU
WIJIOKOKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia ITHUI[ WU 3BEpew,
KOJUICKIIUM OKAMEHEJIOCTEM, MOJIE3HBIX MCKOMAEMBIX, MYJISDKM OPraHUYE€CKHX
OCTaTKOB OPraHU3MOB.

BupryanbHaa  sabopatopHasi  paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHuto abMOreHHOr0 CUHTE3a OPraHUYeCKUX COSIUHEHUN B
NEePBUYHON aTMochepey.

JlaGopaTtopnasi padora «/I3yyeHue M ONHCAaHUE MCKOMAEMbBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydyeHue O0COOCHHOCTEH CTPOCHUSI PACTECHUI
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «l3yueHue ocCOOEHHOCTEHN CTPOEHUS MTO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznenel u 3agaum antponosoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBjieHHE TPEACTABICHUM O MPOUCXOXKJCHHM YeJIOBEKa. PenurunosHble
B033peHUsA. COBPEMEHHBIE HAYYHBIE TEOPHUHU.

Cxo0acTBO YenoBeKa € ) KMBOTHBIMU. CUCTEMATUUYECKOE MOJIOKECHUE YETOBEKA.
CBunerenbcTBa  CXOJACTBA  YEJIOBEKA C  KHUBOTHBIMH:  CPaBHUTEJIBHO-
MOPGhOIOTHYECKHUE, AMOPHOJIOTHICCKHE, (hHU3M0I0r0-OMOXUMHUYECKHE,
noBeJeHYeckue. OTIMYMS YeJIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAIBHOU
CHUCTEMBI.

JIBuxymue cuiibl ((pakTophl) aHTPOIIOTEHE3a: OMOJIOTMYECKUE, COIHATIbHBIE.
CooTHoleHUEe OMOJOTUYECKUX U COLIUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIEC CTaauu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 00€3bSIHBI
(IPOKOHCYJIbI) U PaHHUE MTOHTUBI — OOIINE PEAKU YETOBEKOOOPa3HbIX 00€3bsIH U
ToAed. ABCTPAJIONIUTEKU — JIBYHOTHE IMPEIKHU JIIOAEH. UenoBEeK yMenblii, IIepBbIE
W3TOTOBJICHUS OpyAui Tpyaa. UeloBeK NMpsMOXOISIMNA U TIEPBBIA BBIXOJ JIFOJCH
3a mnpenensl  Adpuku. YemoBek reimenbOeprckuii  — oOmmMd  Ipeaok
HEAHJEPTAIBbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOTO. UeloBEK HeaHAEPTalbCKUU
KaK BHJ JIIOJIEM XOJOJHOTO KimMmara. YenoBeK pa3yMHbIM COBPEMEHHOrO THIIA,
JICHUCOBCKUN YENIOBEK, OCBOCHHE KOHTHMHEHTOB 3a TpenenamMu AQpuku.
[TasnieoreneTrka u nMajeoreHOMHUKA.



DBOJIONUST COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBI OTOOp B TMOIMYJISIITUSIX
yesioBeka. MyTalMoHHBIN mporiecc U nonaumopduszm. [lomynsuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(PpdheKT oCHOBATENs» B MOMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. lloHatne o pace. bonplime pacel: eBpomneougHas
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (dKBaTOpHalbHAs),  MOHTOJOHIHAS
(a3uatcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnunctBo  dyenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONEeHHOCTh YENOBEKa K pa3HbIM YCJIOBHSAM OKPY>KAIOLIEH Cpensbl.
Bnusnue reorpaduueckoit cpeapl u Apeiida TeHOB Ha MOpP(DOIOTHIO U
(Y3HOIOTHIO YETIOBEKA.

MexaucuMiinHapable  MeToJbl B (usuueckol  (OMOIOTHYECKON)
AHTPOMOJIOTMHU.  DBOJIOLMOHHAS  AHTPOINOJOTHS U MaJ€OaHTPOMOJIOTHS
YEJIOBEUYECKUX MOMYJISIIUA. bruoconuanbHble MCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanue K03BOMIOLMHA OMOJIOTMYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JlemoHCcTpanumn

[Toprpersr: Y. lapsun, JI. Jluku, . . Porunckui, M. M. I'epacumos.

Tabnuiel u cxembl: «MeToIbl aHTPOMOJIOTUNY, «['0JTOBHON MO3T YEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3biHb», «CKener 4YeloBeKa M CKEJeT I[IHUMIIAH3E,
«PyIMMEHTHI U aTaBU3MbDY, «JIBUXKYIIUE CUITBI aHTPOTIOTEHE3a», « IBOJIOIIMOHHOE
IpEeBO  4eJoBeKa», «ABcTpajgonuTexk», «YenoBek  ymenblid»y, «YenoBek
npsAMOXoadIniiy, «/IenncoBckuii yenoek» «Heannepranbupb», «KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITanbl IBOJIIOLNHN YEIOBEKA», «Packl UeIoBeKay.

OOopynoBaHue: MyJSDKM — OKaMEHEJIOCTEH, MpPEeAMETOB  MAaTepUaIbHOU
KyJbTYypbl ~TPEAKOB 4YeJNOBEKa, penponaykiuu (dororpaduu) KapTUH C
MU(DOIOTHYECKUMU U OUONEHCKUMU CIO)K€TaMU TPOUCXOXKJICHUS 4YeJIOBEKa,
(doTorpaduu HaxoJI0K UCKOMAEMbIX OCTATKOB YE€JIOBEKA, CKEJIET YeJI0BEeKa, MOJAECIIb
yepena 4YeJOoBE€Ka W 4epena NIMMIIaH3€, MOJEIb KHUCTH YEJIOBEKa W KHUCTH
HIMMIIaH3€, MOJEII TOpCa MPEAKOB YEJIOBEKA.

JlabopaTtopuass pabGora «/3ydyeHume ocoOEHHOCTEH CTpOEHHUs CKeleTra
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTueckas padora «/3yyeHne 3KOJIOTMYECKUX aJaNTallui YEITOBEKaY.

Tema 6. JDkojoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM € OKPY KAKIIeHd cpeaou

3apoxaeHre U pa3BUTHE dKojoruu B Tpyaax A. I'ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, O. I'ekkens, A. Tenciu, B. H. CykauéBa. Pasgensl u 3anaun
sKoJ0TuH. CBSI3b 3KOJIOTUU C APYTUMHU HayKaMHU.



Metonbl 3kosoruu. lloseBble HaOMOIEHHA. DKCHEPUMEHTHI B 3KOJOTHH:
OpupoAHbIE M JabopaTopHble. MogenupoBaHue B 3KOJOTUH. MOHHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pErHOHATBHBIN U TJI00aIHHBIM.

3HaYeHUE DOKOJIOTMYECKMX 3HAHWW I YEJOBEKAa. OJKOJIOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€W 4YeoBedecTBa ¢ npupoaon. dopmupoBaHue
AKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTHUYECKOM I'PAMOTHOCTH HACEIECHUSI.

JdemoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencmu, B. H. Cykaués.

Tabmuuel u cxembl: «Pasznensl skonorum», «MeTtonsl sKkojgorum», «Cxema
MOHUTOPHUHTA OKPYKAKOLIEN CPEIBI.

JlabGopaTopHas padora «3yuenue METOJ0B AKOJIOTUYECKHUX
HCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUSA

Okonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH uX nerctBus. Kiaccudukanus
AKOJIOTHYECKUX (DaKTOpPOB: a0MOTHYECKUE, OMOTHUECKHE, aHTpONOreHHble. O0mue
3aKOHOMEPHOCTH JEHCTBHUS 3KoJornueckux ¢akrtopoB. [IpaBmno muammyma (K.
Mmnpenrens, 0. JIubux). TosnepaHTHOCTb. DBPUOMOHTHBIE UM CTEHOOMOHTHBIE
OpraHU3MBI.

AOuotnueckue ¢akropel. CBeT Kak 3Koyormueckuil ¢akrop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa HAa OPraHU3Mbl. DKOJOTHMYECKHE TPYIIIbI
pacTeHHI W JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUTrHajbHasg poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak skosorudeckuil ¢akrop. JleiictBue Temmneparypsl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorudeckuil ¢akrop. I[lpucnocobneHuss pacreHuid K
nojjiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHHU MO OTHOUIEHUIO K
Bojie. [IpucnocoGnenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, Ha3€MHO-BO3[YIIIHAs, TOYBEHHAs,
rlyOMHHAasT  MOANOYBEHHAas, BHYTpUOpraHu3MeHHas.  Du3uko-xumMmuueckue
O0COOEHHOCTH cpell Oo0uTaHus OpraHu3mMoB. IIpucnocoOneHuss OpraHu3MoB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putMbl. BHemHue M BHyTpeHHUE puUTMBL. CyTOYHBIE U
roJu4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HMU.

XKuznennsie Qopmer opranmsmoB. llonstTe o KuzHeHHOU (dopme.
XKuznennsie Gopmbl pacTeHUM: AEPEBHS, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIAPOOUOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTpOEHUs U 00pa3a >KU3HHU.

buornueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHLHUS, XUIIHUYECTBO, cCUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalli3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBO). HeTpoduueckue
B3auMojielicTBusl  (Tommueckue,  (Gopudeckue, (Hadpuueckue).  3HaAUCHHE
OMOTHYECKUX B3aMMOJACHCTBUN JUIsl CYIIECTBOBAHHMS OpPraHU3MOB B Cpefe
oOutanud. [IpyHIMI KOHKYPEHTHOTO UCKIIOYEHUS.

JlemoHcTpanuu

Tabmuuel u cxeMbl: «Dxonoruueckue (axkTopb», «CBETOBOM CHEKTPY,
«IKOJOTMYEeCKUE TPYMIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TemiokpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIC», «DuU3MONOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenpl O0OWTaHUS OpPraHuU3MOBY», «DBHOJOTHMYECKHE PUTMBDY,
«Kuznennele  Gopmbl  pacteHuit», <« KuzHeHHBbIE  (OPMBI  KUBOTHBIXY,
«2JKocucTeMa MHUPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nutanusy, «XuiHudaectBoy, «llapasutuzm», «Koukypenmus», «CuMOuo03»,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW U >KUBOTHBIX, MPUCIOCOOIEHHBIX K
BIUSHUIO Pa3UYHBIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHH, CBETOIIOOMBBIE, TEHENIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTeHUS, TepOApUU M KOJUIEKIINH TETUIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUM, Uydesia MTUIl U 3BEpei, repOapuu
pacTeHui, OTHOCSIIMXCA K TUrpodguram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHUsI JAHHBIX TPYII, KOJUICKIIMU >KMBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax,
repOapu ¥ KOJUIGKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJIAIAIOMIUX YepTaMu
NPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKM3HHU, TepOapuu u
KOJUIEKIIMM PACTEHUW U >KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (DOPM, KOJUIECKIIMH
KUBOTHBIX, YUYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOICUCTBUSX.

JlaGopaTopHasi paGora «BBISBICHHE TMPHUCIIOCOOJICHUH OPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTtopnasi paGora «BbIsBICHHE TMPHUCIIOCOOJICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopHassi pa6ora «AHATOMHUYECKHE OCOOEHHOCTH PACTCHHUHA W3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo0/10rusi BUA0B U NMOIYJIANH

DKOJIOTUYECKHE  XapaKTepUCTHUKKW  monmyJjsiumu.  [lomymsaunmsa — Kak
Oounonornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpelbl, PU3NYecKux 6apbepoB U
0COOEHHOCTEW OMOJIOruH BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyjisiuuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCJIEHHOCTh, IUJIOTHOCTD,



BO3pAacTHasi U TMOJIOBasi CTPYKTypa, PpOKIAAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUSL.

DKkoJyioru4eckas CTpykrypa nonyssiiuu. OlleHKa YUCICHHOCTH MOMYJISIUU.
JluHaMmuka TOMyJSIMUU W €€ peryiisinus. buoThyeckuil moTeHIMan MOMyJISIUY.
MopenupoBanue qTuHaMHUKU nonyiasiuud. KpuBbie pocTa YMCIEHHOCTH MOMYJISIIIUY.
KpuBble BbDKHMBaHUS. Perymnsius YuCIEHHOCTH MOMYJSLUUNA: poib (HaKTOPOB,
3aBUCAIIMX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKUE CTPATEruu BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Huie Bupa. MectooOutanue. MHoromepHas
Mozenb 3kojmorudeckon Humm Jxk.M. XatumHcona. Pasmepsl skosornueckoun
Huiy. [loTeHnnanbpHas U pealn30BaHHAas HUIIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BHIBI M UMX JKW3HEHHBIC
CTpaTeruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTM TOBEAECHUS W MUIpalMi >KUBOTHBIX. bHojornueckue
WHBA3UM YYKEPOJIHBIX BUJIOB.

JlemoHCcTpanumn

[Toptper: k. 1. XaTunHCOH.

Tabmuiel M cxembl: «DKOJOTMYECKHE XApAKTEPUCTUKHU  TIOMYJISIIUN,
«IIpocTpaHcTBEeHHasi  CTpyKTypa  momyysiiiuun», «Bo3pacTHble  mupamuibl
nonyysiun», «CKOPOCTh  3aceleHUsi MOBEPXHOCTH 3eMJIM  pa3IuYHbIMU
opranuzMamMmny, «Mojeib 3kosiorndeckor Hummu [[x. M. Xatuunconay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

JlaGopaTtopnass  pabora  «lIpucnocoOieHus ceMssH  pacTeHUH K
PACCETICHUIO.

Tema 9. Jkosnorust coodmecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3M MexIy
OopraHu3MamMH B OMOIICHO3E.

OxocucrtemMa kak oTkpbiTasi cucteMa (A. JIx. Tencnu). DyHKIMOHATBHbBIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOJIYIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu W ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 9KOCHCcTeMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTUHU
B DKOCHCTEME.

OcHOBHbIE  TIOKa3aTeau  dKocucTteMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUIBI YUCeTl, OMOMACChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpapieHHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCMM W UX MPUYUHBL. AHTpPOINOIEHHbIE BO3JCHUCTBUS Ha
cykueccuu. Kimmmakcrnoe cooOmiectBo. buopaznooOpasue u moJIHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[Ipupoanbie 3KOCUCTEMBL. JKOCUCHIEMbL 03€P U peK. DKocucmemvl MOpeu U
OKeaHos8. IKocucmemovl MYHOP, 1eCO8, Cmenell, NyCmbltb.

AHTpPOINIOTEHHBIE JKOCHUCTEMBI. Arpo3kocucTema. ArpoueHos3. Pasznmnuwns
MEXIy aHTPOTIOTEHHBIMH M MIPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojackas
dbaopa u dayna. CuHaHTpomHU3alUsl TOPOJCKOM ¢ayHbel. buonornueckoe wu
XO03SUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBHI OPTaHU3MOB B
sKocucTemMax. Ponb kackaonoco sgpgexma u 6udo8-30upuxamopos (Kiouesolx
6U008) 6 hyHKyuoHupoganuu sxocucmem. IlepeHOC PHEPTHM U BEIIECTB MEXIY
CMEXHBIMU IKOCUCTEMAMHU. Y CTOUYMBOCTh OPraHU3MOB, MOMYJISIIUN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanusmol 8030elicmaus 3a2psA3HeHUll PA3HbIX munoe Ha
CcyOOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHSIX,
OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUSL — AHMPONOSEHHO20  B030€UCMBUSL.
MeTom0710THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
IToptpert: A. JIx. Tencnu.
Tabmuer u  cxembl:  «CTpykTypa  OWoleHO3a»,  «IKocHCTEMa

HIMPOKOJIUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOWHOTO Jiecay, « DyHKIIMOHATbHbBIE
IpYIIbl OPTaHU3MOB B 3KOcHCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEMEY,
«llenu nutanus (macTOMUIHAS, JETPUTHAS)», « DKOJIOTHUECKAs MUPAMUJIA YUCEID,
«JKonoruyeckas nupamujia OMOMacchl», «IKOJOTHYECKass MUpamMuaa SHEPTUn»,
«O0pazoBanue O6osoTtay, «llepBuuHas cykueccus», «BoccTaHoBlIEeHHE Jeca MMocie
noxapa», «9KoCHCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPrUU B arporeHosey, «[Ipumepsl ypOboskocuctem.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia MTHI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUH, aKBapUYM KaK MOJIETb
9KOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi paGora «l3yueHune pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKYpPcHs «IKCKYpCHs B TUIIUYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXO/I0JIbHBIN WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «DKCKypCHUsS B arpodKOCHUCTeMy (Ha TOJie WM B TEIUIUYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHass IKOCUCTEMA

buochepa — obOmemnanerapHas o6ojouka 3eMiiM, TJ€ CYHIECTBYET WIH
CyllecTBOBaJia *HU3Hb. PazBuTue nmpeacrasieHuit o ouocdepe B Tpyaax J. 3rocca.



VYuenune B. U. Bepnaackoro o 6mochepe. Obnactu 6nocheps u e€ cocran. JKupoe
BelecTBO Ouocdepsl U ero PyHKIIHUH.

3aKOHOMEPHOCTH cyllecTBOBaHUA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rJ1I00aJIbHOM 3KOCcHCTEMBI. JMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOT€OXMMHYECKHE LMKIBI (YIiiepoa, a30Ta). PUTMUYHOCTG sIBIICHUI
B Ouocdepe.

3oHanbHOCTE Ouocdeprl. [lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIAHHbIE U IUPOKOJIUCTBEHHBIE JIECa, CTEH, CABAHHBI,
MyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KiuMar, pacTUTENbHBIN U )KUBOTHBII
MUpP OMOMOB CYIIIH.

Crpykrypa 1 QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUANA U
onochepHbIX PyHKIUH.

JdemoHcTpanuu

[Toptpetsi: B. . Bepnanckuid, 9. 3rocc.

Tabmuner u cxembl: «['eocdepnr 3emnn», «KpyroBopoT azora B MPUPOIEY,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT Kuciopojga B TPHUPOJIE»,
«KpyroBopoT Boawl B mpupoze», «OcHOBHbIE OMoMBbI cymmy, «Knumarnueckue
nosica 3emium», «Tynapay, «Taiiray, «Cmemannsii jecy, «IIMpOKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «Ilyctbiasay, « Tponnueckuil gecy.

O6opynoBaHue: repOapuu pacTEHUN Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek M oOKpy:xa0IIafA cpeaa

DKOJIOTUYECKHE KpU3UChl M WX MNpuUuyuHbBL. Bo3zaeiicTBue uenoBeka Ha
ouocdepy. 3arpssHeHue BO3AyHIHON cpenbl. OxpaHa BoO3ayxa. 3arpsi3HEHHE
BOJHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnousbl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHune KiumMara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTENBHBIA U KMBOTHBIM Mup. OxpaHa
PaCTUTENILHOTO W JKMBOTHOTO Mupa. OCHOBHBIE TMPUHLMIBI OXPaHbl MPUPOJIBI.
Kpacaesie xHuru. Ocob0o oxpansembie npupognbie Tepputopun (OOIIT).
Boranndeckue caibl ¥ 300710TMUECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHUS UYETOBEYECTBA W TMPHUPOIBI.
PanimonanpHO€  TPUPOJONOJIB30BAHME W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emau. OOIIHE 3aKOHOMEPHOCTH TI00ANBHBIX HSKOJOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa B €T0 BEPOATHBIE TTOCIECTBUA.

Pa3BuTHEe METOJOB MOHUTOPWMHIA PA3BUTHS ONACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccre0o08aHus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvuvlie ungopmayuonuvie cucmemvl, obecneuusaiowjue OOCMyn K
uHgopmayuu no CcoCMoAHUI0 OMOENbHLIX U008 U 9dKkocucmem. (OcHOBbl



sKopeadburumayuu dKocucmem U Ccnocobos 00pvoOLl ¢  OUONOBPENHCOCHUIMU.
Pexoncmpyrkyusa mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuupl u  cxembl:  «3arps3HeHHe  atMocdepbl»,  «3arps3HEHHE
ruapochepsl», «3arps3Henne mouBb», «llapHukoBeii  3ddexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY, «MOAEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpaduu OxpaHsSEeMbIX pacTeHMM W >KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanun, KpacHol KHUTH peruoHa.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0o0yJaroImMUMHUCS TPOrpaMM CpeaHero oO0Imero oOpa3oBaHUS: JIMYHOCTHEIE,
METapeaMETHBIE U TTPEAMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOSHHUS MPOrpaMMBbl IO OUOJIOTUU
BBIJICJICHBI CIEIYIOIIME COCTABISIONIME: OCO3HAHUE OOYyYaIOIMMUCS POCCHICKON
IPAXKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMPENCIICHHUIO, Haiuuue Mmomusayuu K OOydeHHIO  OHOJIOTHH,
yeneHanpasgiennoe pazsumue BHYTPEHHUX YOEKIACHUN JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX I[IEHHOCTEH WU MCTOPUYECKUX TPAMUIMN pPa3BUTUS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH I[IEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMHU, TMPUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO0  O0pa3oBaHUsl, Haluyue  HNpPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbl, CHOCOOHOCMU CMA8UmMb TN U CTPOUTH )KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS MIPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B EIMHCTBE YYCOHOM M BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUU C
TPATUIIMOHHBIMUA POCCUMCKUMU COLIUOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHM, IPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI U CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUA, Pa3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTApIIEMY MOKOJECHHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONICHHWS] K KYJIbTYpPHOMY HACICAUIO H
TPpaAULMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie U
OKpYyXarulen cpene.

JInyHOCTHBIE pe3yJibTaThl OCBOCHHUS YueOHOro mnpenmera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEH TMO3UIIMCH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKICHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITAa ACATEILHOCTUA B MPOIIECCE pean3allii OCHOBHBIX HAIpPaBIICHUI
BOCIIUTATEIBHOU IESITENHLHOCTH, B TOM YKCIIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WiI€HA POCCUIICKOIO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHHUE
3aKOHa M MPaBOMOPSIAKA;



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

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UILUI0 [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHHUE YUYWUTHIBATH B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH C Pa3HBIMU YOCXKACHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIMATILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIOJIHEHUS
y4eOHBIX, TO3HABaTEIbHBIX M MCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIMOHEHTOB IMpU OOCYXKJICHUH CIOPHBIX BOIPOCOB
OMOJOTMYECKOI0 COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU IPaXIaHCKOH UJICHTUYHOCTH,
MaTpuOTU3Ma, YBaXKEHUS K CBOEMY HapoOJy, UyBCTBA OTBETCTBEHHOCTU IEpen
Ponunou, ropmoctu 3a cBoW Kpai, cBOW PoauHy, CBOM S3BIK W KYJIBTYPY,
IPOILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHE K MIPUPOJHOMY HACJICAUIO U MaMsITHUKAM MPUPOJIbI,
NoCTHXXeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHHCKUX YUYEHBIX B CTAaHOBJICHHE W
pa3BUTHE OWOJOTUH, TOHMUMAHHUS 3HAYEHUs OWOJIOTMM B TO3HAHWU 3aKOHOB
MIPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKE€HUI0 M 3aummTte OredecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHME JIYXOBHBIX LIEHHOCTEN POCCUMNCKOI0 HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, STUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISM, CO3JJaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS LIEHHOCTEM CEMEWHOM JKH3HHM B COOTBETCTBUU C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYasi CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOIICHUA;

NOHUMAaHHE SMOLIMOHAIIBHOTO BO3/IEUCTBHUS JKUBOM MPUPOJBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAXKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIJICHHUE
IPOSIBISATH KAUECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnutaHus, GOPpMHUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHAJIBLHOIO 0JIArONOJy4Yns:

MOHMMAHUE W peaju3anus 370pOBOTO U 0Oe3omacHoro obpas3a KU3HH
(3mopoBO€  TUTaHUE, COOJIOJIGHHE TUTHEHWYECKUX TpaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM M OTAbIXa, peryispHas ¢u3ndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (hHM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHE UEHHOCTH MPaBUJI HWHIUMBUAYAIbHOTO M  KOJUIEKTHBHOIO
0€301acCHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOIIUX 3JI0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUI U HEMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOIeHUs
aJIKOT0Jisl, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAO0JIIO0HE;

TOTOBHOCTh K AKTUBHOM JIESITEIHHOCTH TEXHOJOTMYECKOM W COLUATbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIIEHO
BBITIOJIHATD TAKYyI0 JEATEIbHOCTD;

HMHTEpeC K pa3iMuHbIM cepam mpodeccuoHaIbHON AESTETbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccud | Pean30BbIBATH
cOOCTBEHHBIC KU3HECHHBIE TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHI0O W CaMOOOpa30BaHUIO Ha
NPOTSIKEHUU BCEU )KU3HU;

7) 3KOJIOTUYECKOT0 BOCIIUTAHMSA:

HKOJIOTHYECKHU II€JIECO00pa3HOE OTHOIICHHE K TPHUPOJEC KaK HCTOYHHKY
KW3HU Ha 3eMJIe, OCHOBE €€ CyIlIECTBOBAHHS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKOM KYJIbTYphl: MPUOOPETEHUE OIbITA
IJITAHUPOBAHUSI TIOCTYNIKOB H OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNA ISt
OKPYIKaIOIIEH CPEIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTh HMCHOJIB30BaTh MpUOOpETaeMble NpPU U3YYEHUU OHOJIOTHH
3HaHHWST W yMEHHUS TIpU PEIICHUH TMPOoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
NPUPOAOIIONIB30BaHUEM  (COOJIIOICHHE  MpPaBWJI  TOBEIEHUSA B NPHUPOJE,
HalpaBJICHHBIX Ha COXPaHEHHWE pABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JICMCTBUI, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
OPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUSTHBIE JKOJIOTHUYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPETOTBPAIIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHHUS, S3KOJIOIMYECKOW KYJIbTYpHI,
OTbITa NEeSTENHHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABATENIbHON, KOMMYHUKATUBHON U COLIMAILHOM
MIPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTH IKOJIOTHUECKOM
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIMAJOre
KyJbTYp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHUTATEJIBCKOM KYJBTYpbl KakK CpEeJICTBA
B3aUMOJICUCTBUS MEXY JIIOAbMU U MIO3HAHUS MUPA;

MOHMMAaHUE crnenudUuKd OHOJIOTMM KaK HayKH, OCO3HaHHs €€ poJih B
(GbOopMUPOBAHHUN PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
NPEJICTaBICHU 00 OKpY)KarolleM MHUpE KaK O €IMHCTBE MPHUPObI, YeJIOBEKa U
oOlIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU HpodiieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOEeXKAEHHOCTh B 3HAYUMOCTU OWOJIOTUM JJIi COBPEMEHHOM LMBHIN3ALIUU:
oOecrieyeHus: HOBOT'O YpPOBHS Pa3BUTHSA MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPECypCHble  MpPOOJEMBbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEe BBIXOJIa U3 INI00ANBHBIX 3KOJIOIMYECKUX MPoOIeM U
o0ecriedyeHuss Iepexoja K  YCTOMUYMBOMY  pa3BUTHIO,  palllOHAIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTMYECKUX 3HAHMM B LEIAX
NOBBILICHUSI OO0IIEeH KyJIbTypbl, €CTECTBEHHO-Hay4HOH T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIILHOM TPaMOTHOCTH OOydYarommuxcs, GopMHpPYyeMOil
MIpU U3y4YEeHUU OUOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMble 3HAaHUS JUIs aHalu3a M
OOBSICHEHUS SIBIICHUN OKPYKAIOUIEro MUpPa M MPOUCXOASIINX B HEM HU3MEHEHMUI,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKJIOUEHHUS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 OJYUYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUA IS
penieHus npooJieM B peabHbIX KU3HEHHbBIX CUTYaIUSX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JesATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
MIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATENHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

FOTOBHOCTh M CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHHUIO U
caM000pa3oBaHMI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUU MO OHUOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU.



METANIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHMS ydyeOHOTo mnpeamera «buomorus
BKJIIOYAIOT: 3HAYUMbIe IS (OPMUPOBAHUS MHUPOBO33PEHUS OOyHAIOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIEHAYYHbIE TTOHITHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHenuPUKy METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIUs, SIBJICHUE, MPOIleCC,
cucTeMa, HayuHbId (PakT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCIIeIOBaHWe,  HAOMIOEHHWE, W3MEpPEHUE, OKCIePUMEHT U JpYTue);
yHUBEpCaJbHbIC Yy4yeOHBbIe JelicTBHsS (TIO3HABaTeIbHBIE, KOMMYHHUKATHUBHBIC,

peryJISTUBHBIE), obecrieunBaroIIre dbopmupoBaHue (GYHKIIMOHAIBHOM
IPaMOTHOCTH M  COLIMAJIBHOM KOMIETEHIMH OOyYaronuxcs; CHOCOOHOCTb
oOyJaronmxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHMS W  YHUBEpCAJIbHblE yuyeOHbIE JIEHCTBUS B
[IO3HABATEJIbHOM U COLIMATILHON MTPaKTHKE.

B pesynbrate wu3yueHus OHMOJOTMM Ha YpPOBHE CpPEIHEro OOIero
oOpazoBanusi y oOyuwatomierocss OyayT c(OpMHpOBaHBl MO3HABaTEIIbHbIC
yHUBEpCcaJbHble yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yueOHbIE
JNEUCTBUSI, PETYJIATUBHBIE YHUBEpCAJIbHblE Y4eOHbIE JEHCTBHUS, COBMECTHas
JESITENbHOCTb.

MetanpeameTHble pe3yibTaTbl OCBOCHHSI TMPOTPAMMBI CPETHETO OOIIero
o0pa3oBaHMsI TOJKHBI OTPAXKATh:

Oguanenue YHHBeEpPCAJbHBIMHU Y4eOHBIMHU MO3HABATEJIbHBIMHU
AefCTBUSIMM:

1) 6a3oBbI€ JIOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO  (OpPMYNIHpPOBaTh W aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIONB30BaTh MPU OCBOCHWU 3HAHUH MPHEMBI JIOTUYECKOTO MBIIUICHUS
(aHanmu3a, cuHTE3a, CPaBHEHHUS, KiIaccu(UKaluu, 00001IeHNs), paCKPhIBATh CMBICI
OMOJIOTMUECKUX MOHATHH (BBIACIATh UX XapaKTEpHbIE MPU3HAKU, YCTaHABIUBATH
CBSI3U C APYTUMU NOHATUSAMU);

OTIPEAETATh LENH JACATeIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU WX
JTOCTUKEHHSI, COOTHOCHUTD PE3yJIbTaThl ACSITEILHOCTH C TIOCTABICHHBIMU IEIISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE TOHATHUSA ISl OOBSICHEHUST (DAKTOB U SIBJICHHI
’KUBOU IIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCykIeHUs (MHAYKTUBHBIC, JCIyKTUBHBIC, IIO
aHaJIOTWH), BBISBIATH 3aKOHOMEPHOCTHM M MPOTHBOPEUYHUS B PacCMaTPHUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHMUS,;

OPUMEHATh  CXEMHO-MOJIENbHBIE  CpEICTBAa  JUId  IPEACTaBICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHWH B M3y4aeMbIX OMOIIOTUYECKUX OOBEKTaX, a



TAKK€  NPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIeMbl ¢ YYETOM aHaIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIESITEIIBHOCTD, OLIECHUBATh COOTBETCTBHUE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKU MOCIEICTBUHN 1€ATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSX peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEeM.

2) 0a3oBbIe HCCIe0BATEIbCKHE 1eHCTBHS:

BJIQJIETh HABBIKAMH YUE€OHO-UCCIEA0BATEIbCKOM U IPOEKTHON JI€ATEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIHOMY IIOMCKY METO0B PEIEHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUbl JESATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTYyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX M COI[UAIbHBIX TPOEKTOB;

(GopMHUpPOBaTh HAYUYHBIM TUI MBILIUICHUS, BIaJI€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMU;

CTaBUTh M (OPMYJIUpPOBATh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOM
JEATENbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATH IPUUMHHO-CJIEJACTBEHHbBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh APTyMEHTHl IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE PpEIICHHS 33Ja4d  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IEJICHAIIPABICHHbIN TMOUCK MepeHoca CPEeACTB U CIOCO00B
JEeMCTBUSI B IPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO O0JacTH
KU3HEJIEATEIbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAsiaraTb OpUrHHAJIbHBIE MOAXOMbl U PEIlEHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ unHgopmManmen:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX HUH(OpManuu (TekcTe yueOHOro
nocobus, Hay4yHO-NOMYJSIPHOW JUTepaType, OMOJOTMYECKUX CJIOBapsiX H
CIpPaBOYHMKAaX, KOMIBIOTEPHBIX Oa3zax JaHHbIX, B WHTepHeTe), aHanu3upoBaTh



HHOOPMAITUIO PA3TMYHBIX BUOB U (HOPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(GhOpMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJbI MPU TIOUCKE |
otbope Ouosornueckoi MHMOpMalUK, HEOOXOAUMOM JJIsi BHIMOJHEHUS! YU4€OHBIX
3azay;

NpuOOpEeTaTh OMNBIT MCIOJIb30BAHUS HMHPOPMAIUMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO HCITOJIB30BAHUS PA3TMIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHUS
ouosiorndyeckoi nHGopmaruu (CXemsbl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
H Jpyroe);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa TpH paboTe C
Ononornyeckor HHPOpMANUEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTUYECKUe 3HAKW U CUMBOJBI, (OPMYJbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIONB30BaTh W NpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIIAJ€Th ~ HABBIKAMH  pAacloO3HaBaHWSA W 3amUTHl  WH)OpMaIuwy,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

1) oO1enmue:

OCYIIECTBIATH KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHHU MO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS IpEaiaracMoiu
3a/lay, YIYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH IMO3UIHUNA APYTHX yYaCTHUKOB
JMaJIora Uil JUCKYCCHM);

pacno3HaBaTh HeBepOaJbHBIE CpeacTBa OOIIEHUs, IMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHUTYAIlUi,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3JIUYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUS, TTOHUMATh
HaAMEPEHUs JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme HopMyIupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas AesITeJIbHOCTD:

MMOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBHIYaIbLHOU
paboTHI MPU PELICHUH OMOJIOrHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX NEHCTBUN C YYETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH KaXI0TO YjeHa KOJUICKTHBA;



IPUHUMATh LEJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHUIO: COCTaBIIAThH IUIaH ACHCTBHIA,
pacnpenensiTh poiau € YY4ETOM MHEHMM Y4YaCTHHUKOB, OOCYX IaTh pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJAa M KAXKIOTO Y4YaCTHHKA KOMaHABI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHMBaTh HWJEU C TO3UWLUKUUA HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IIO3UTHUBHOE CTPAaTETMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OByaieHUe YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH JeHCTBUSIMMU:

1) camoopranuszaums:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS I BBIABIECHUS MpoOJIeM U HUX
pEIIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKUX 3HAHUU 1I€JIEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOLICHHUIO K KMBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIbHO OCYLIECTBIIATh IMO3HABATEIIBHYIO NIESITEIbHOCTD, BBISBISATH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJladyd B 00pa30oBaTEIbHON
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAH pPELIEHUS NOpoOsieMbl €  Y4ETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOYTECHU;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIMH B
pa3HBIX 00JIAaCTAX 3HAHUN, TOCTOSHHO TIOBBINIATH CBOM 0OOpa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJI€Th  HABbIKAMM  TO3HABAaTEJIbHOM  peQuIeKCMU Kak  OCO3HaHHUS
COBEPIIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAHMM, MCIOJb30BaTh NPUEMBI pe(IIEKCUU JUIsl OLIEHKUM CHTyaluHd, BbIOOpa
BEPHOT'O PELLIECHUS;

yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX IPU AaHAIU3E PE3YJIbTAaTOB
NEeSATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M AapryMEHTBl APYTMX IPU AHAIU3E PE3YJIbTAaTOB
NEeSATENBHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP € TO3ULIUU JPYTOro YeJOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble peE3yNbTaThl OCBOCHMS COJEPKaHMUS YYEOHOro MpeameTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPUCHTHUPOBAHBI Ha OO0ECICUCHHE
npopuiabHOro  00yuyeHust — oOywaroumuxcs — Oumosmormu. OHHM  BKIIIOYAIOT:
cnerupuyeckue s OMOIIOTUM HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETALMN U MPEeoOpa30BaHUIO 3HAHUM, BUIBI ACSATEIBHOCTU TIO
MOJTYYE€HUIO HOBBIX 3HAHUW U UX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pEaNbHBIX XWU3HEHHBIX cuTyauusx. [IpeamerHbie pe3ysbTaThl MPEICTABICHBI 1O
rojaM U3y4eHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
Kacce JTOMKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHWUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA, B
NO3HAHWU  3aKOHOB  NPUPOABI W  PEHICHHMH MpoOJieM  paldoOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJI0THH;

BIIQJICHUE CHUCTEMOH OWOJOTMYECKMX 3HAaHHWH, KOTOpas  BKIIIOYAET:
OCHOBOITOJIAraromye OUOJIOTHYEeCKUE TEPMHUHBI W TOHATUS (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJsIus, CaMOBOCIPOU3BEACHUE,
HACIIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKUE TEOPUU
(xknerounas teopus T. lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacieAcTBeHHocTH T. Moprana), ydenus (H. M. BaBunoBa — o 1meHTpax
MHOrooOpa3usi M  TMPOUCXOXKJICHHUS  KyJIbTYpPHBIX  pacTeHUM),  3aKOHBI
(eamHOOOpa3usi MOTOMKOB TEPBOrO IMOKOJICHMS, PACIICIUICHUS, YACTOTHI TaMeET,
HE3aBUCUMOro HacienoBaHuss [. Menzaens, TOMOJIOTMYECKUX PSIIOB B
HacJIeACTBCHHON U3MEHUYUBOCTH H. . Basusosa), MIPUHIIHTIBI
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJIAMU HAYYHOIO IIO3HAHWS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEPEHHE,
HaOJI0/IeHNUE, SKCIIEPUMEHT);



yYMEHHUE BBIICNATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KIIETOK MPOKAPHUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHUCJE
OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M YEIOBEKA, CTPOSHHUSI OPraHOB U CUCTEM
OpPraHOB pAacTEHU#, >XUBOTHBIX, YEJIOBEKAa, TMPOILECCOB KU3HEIEATEIHHOCTH,
MPOTEKAIONTUX B OPTaHU3Max PacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOIOTHYECKUX
IIPOIIECCOB: OOMEHa BeIIecTB (MeTaboJIM3M), IIPEBpaIlleHrs dSHEPrur, OpOKEHHUS,
aBTOTPO(HOIO U reTepoTpoPHOro TUIIOB MUTAHUS, (OTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMEeTOreHe3a, SMOPUOTreHe3a, MOCTIMOPUOHAILHOTO Pa3BUTHS,
Pa3MHOXEHUS,  HWHAWBUAYATLHOTO  pa3BUTUS  opraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3UCa, HCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIy OpraHOMJaMH KIETKH U HX
GYyHKIUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEKIY
opraHaMud M CHCTE€MaMH OpPraHOB Yy pacCTEHWH, JKUBOTHBIX M 4YEJIOBEKAa U MX
GYyHKUHUSIMH, MEXKIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMU, MEXKIY 3Talamu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKJIOB OPTraHU3MOB,
TanaMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (HEHOTUIIOM, (PEHOTHUIIOM U
(dbakTopamu cpesibl OOUTaHUS;

YMEHHUE BBISIBIISITH OTJIMUUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa,;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl IOKa3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIT;

YMEHHE perath ONOIIOTUYECKUE 3aJa4H, BBISIBISTh IPUUUHHO-CIICICTBEHHBIC
CBSI3M M@Ky UCCIIEyeMbIMU OMOIOTHYECKUMU MIPOIIECCAMU U SIBIICHUSMU, IETaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3YyIbTaTOB;

YMEHHUE BBINOJHATh JA0OpPATOPHBIE U MPAKTUYECKHE pabOThI, COONIIOAATH
MpaBuJia Mpu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIUPYS I€Jb KCCICIOBAHUS, AHATU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U IeNIaTh BHIBObL;

YMEHHE Y4YacTBOBaTh B Yy4YEOHO-HMCCIIEIOBATEIILCKONM paboTe Mo OMOJIOTHH,
HKOJIOTUHA W MEJUIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, H
myOJWYHO  TPENCTaBIATH  TOJYYCHHBIE  pe3yJbTaThl HAa  YYCHUYECKUX

KOH(EepEeHITUSX;
YMEHHE OIICHMBATh OJTUYCCKHE AacCIeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obmacth  OWONMOTMM W MEIWIMUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOZIOTBOPEHHE, HAMPaBIEHHOE M3MEHEHHE T'€HOMa M CO3JaHWe TPAHCTEHHBIX
OpraHu3MOB);



yMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynmymieil mpodeccruoHaabHOM
JeSTENBHOCTA B 00JIaCTU OWOJIOTMH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO034MCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIayOasTh MO3HABATEIbHBIN
MHTEPEC, HAIIPABJIEHHBIM HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH MPOPECCUU U
OpOAODKEHHE OHOJIOTUYECKOr0  00pa3oBaHUS B OpPraHM3alUsIX CpPEIHEro
npo(deccuOHaIBLHOTO U BBICILIET0 00pa30BaHUs.

[IpeameTHble pe3ysbTaThl OCBOECHUA yueOHoro npeamera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHHU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHbI MHpa, B MO3HAHWM 3aKOHOB NPHUPOJABI M PEIICHUH 3KOJIOTMYECKUX
npoOJeM 4YeloBEYecTBa, a TAaKK€ B PEIIEHHWH BOINPOCOB PalMOHAIBHOTO
MPUPOIOTIOIB30BaHUS, U B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOIICHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOEeKHBIX yUEHBIX-OMOJIOTOB B
pa3BuUTHE OUOJIOTUH;

YMEHHUE BIAJIETh CUCTEMOW OHOJOTMYECKHX 3HAHUM, KOTOpas BKIKOYAET
ONpeAeNeHUs] U IOHMMAaHHWE CYUIHOCTHM OCHOBOIIOJIAralomMX OHWOJIOTHMYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocHCTeMa, Ouocdepa), OHMOJOrHYECKUE TEOPUHU
(aBommononHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepuoBa — 0 myTsX U HamnpaBJIeHUsX 3Bomonuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus k. Xapau u B. BaiinGepra,
3apoabiieBoro cxojacrea K. M. bopa), nmpaBuna (Munumyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMuJibl 3HEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unGepra);

YMEHHE  BJaJ€Th  OCHOBHBIMH  METOJJaMH  HAy4YHOrO0  IIO3HAHWS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX HCCIIEIOBAHUSAX )KUBBIX 00BEKTOB M 3KOCUCTEM
(omucanue, u3MepeHue, HaONIOJeHHe, AKCIEPUMEHT), CIIOCOOaMM BBISBJICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHUI B PUPO/IE;

YMEHHUE BBIJIEHATh CYLIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
AKOCUCTEM M Ouochepbl, CTAOMIM3UPYIOIIETO, ABIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aIIONaTPUYECKOTO U CUMIIATPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS JBMOXKYLIUX CHJ SBOJIIOLMU HA TEHO(OH] MOy,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHMsl, YepeloBaHUs HalpaBiIeHUI
ABOJIIOIUH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY MPOIECCaMU HBOJIOLUH,
JIBWKYIIMMH CUJIAMU aHTPOIIOT€HE3a, KOMIIOHEHTAMM Pa3JIMYHbIX 3KOCUCTEM H
MPUCTIOCOOTICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  TPU3HAKH  KUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpelle OOUTaHMs, a0MOTHYECKUX U OMOTHYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBsI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHMOJIOTHYECKYIO
TEPMHHOJIOTHIO U CHMBOJIUKY JUIsI JOKA3aTENIbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U Cpeibl OOWTaHUS, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIIECTBOBAHMS MPUPOIBI M YETIOBEUECTBA;

YMEHHUE penaTh OMOJIOTHISCKUE 3a/1aUH, BBISBIATH MPUINHHO-CIICACTBEHHBIC
CBSI3U MEXJTy UCCIIETYEMbIMU OMOIOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIEIaTh
BBIBOJIBI ¥ IPOT'HO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOJIHATh JTAOOPATOPHBIE M TPAKTUYECKUE pabOThl, COONIOAATH
MpaBuiia pu padboTe ¢ yueOHBIM U JTa0OPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCIEPUMEHTAILHBIMU
cpenctBamu, GOpMYIUpPYs IeJb KCCIEIOBaHUS, aHAJTU3UPOBATH IOJTYUYEHHBIC
pPE3yNbTaThl U CNIaTh BHIBOBL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HUCCIIEIOBATEIILCKONM paboTe Mo OMoJIoruw,
HKOJIOTUU W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPENCTaBISATH  MOJYYEHHbIE  pe3yjibTaThl HAa  YYCHHYECKHUX
KOH(epeHUusx;

YMEHHUE OIEHUBATh THUIMOTE3bI M TEOPHH O TIPOUCXOXKICHNUN JKU3HHU, YETOBEKA
M YEIIOBEYECKUX pac, O MPUYHMHAX, TMOCIEACTBUAX M CIOCO0aX MpeIOTBPAIICHHUS
r100aIbHbIX K3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBINM BBIOOP Oyaymied npodeccuoHAIbHOM
AESITENFHOCTU B 00JIACTU OMOJIOTHH, SKOJIOTHH, IPUPOAONOI30BaHNs, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIUICEHHOCTH, YTAyONsTh TMO3HABaTEIbHBIM HWHTEpEC, HANpaBJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH mpodeccun ©  MPOJOIDKEHHUE
OMOIOTHUECKOro 00pa30BaHusl B OPraHM3AIMIX CPEAHETO MPO(GECCHOHATHLHOTO H
BBICIIIET0 0Opa30BaHUS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM (undposbie)
Ne i/t Kontpoabnsie | IIpakTnyecku
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI e padoThblI pecypebi
1 buonorusa xak Hayka
2 JKuBble cucTeMbl U UX U3yUYEHUE
3 buosnorus knetku 0.5
4 XHUMHYECKash OpraHu3alusl KIETKN 10 1
5 Crpoenne 1 pyHKIUH KICTKH 8 2
6 OOMeH BelecTB U NpeBpalleHUe YHEPTUU B 9 I
KJIETKE
7 HaCJ'IeI[CTBeH}faﬂ uHpopManus u 9 0.5
peanu3zanus €€ B KIETKe
JKW3HEHHBIN IIUKIT KIETKH 6 1
9 CrtpoeHue 1 pyHKIIMHU OpraHU3MOB 17 1.5
10 Pa3sMHOkeHHE U pa3BUTHE OPTraHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HAaCJIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buortexHonorus u cuHTeTHYECKask OMOJIOTHS 4
17 Pe3epBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KIIACC

Kosnn4yectBo 4yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrtpoabnsie | IIpakrnyecku
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIC
padoThI e padoThbI
pecypcsbl
1 3apoKIEHUE U Pa3BUTHUE 3BOJTIOLMOHHBIX 4
MPEICTABJICHUI B OMOJIOTHHN
2 MuxkposBonronus U €€ pe3ysbTaThl 14 2
Maxkpo3BOIIOLMS U €€ PE3YIbTAThI 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxaeHue yenoBeKa — aHTPOIIOTEHES 10 1
DKOJI0rusl — HayKa O B3aUMOOTHOILIEHUX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollleu cpenon
7 Opranu3Mebl B cpefia OOUTaHUS 1.5
8 DKOJOTHS BUJIOB U MO 0.5
DKoJ0Trus COOOIIECTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocgepa — rnobanbHast skocuctema
11 YenoBek U OKpy:Karolas cpena
12 Pe3epBHOE BpeMs
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIJTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acoB

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nmuppoBbIe
o0pa3oBaTte/ibHbIE

pecypcesl

Bburonorus xak KOMITJIEKCHAsE HAyKa U KaK
4acTh COBPEMEHHOT'0O 00I11eCTBA

JKuBrle cucTeMBI U UX CBOMCTBA

ypOBHeBa}I opraHu3anus XKUBbIX CUCTEM

HcTopust OTKPBITUS U N3YYEHUS KIIETKH.
Kiterounas reopus

MeTonabl MOJIEKYJIIPHOMN U KIIETOYHOMU
o6uonoruu. [Ipaktudeckas pabora «3yuenue
METOJIOB KJIE€TOYHON OMOJIOTHH
(xpomatorpadusi, anekTpodopes,
muddepeHnmranbaoe eHTpUdyTrupoBaHue,
ITLIP)»

0.5

XUMHUYECKUN COCTAB KIIETKHA

MI/IHepaJIbHBIe BC€IICCTBA KJIICTKH, UX
Ouoioruyeckas POJib

OpraHnyeckue BemecTBa KISTKH — OeIKH.
JlaGopaTopHnas pabora «O6Hapyx eHue
O€JIKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKIIHI»

0.5

CaoiicTBa, k1accuukanus u GyHKIIHHA
0enKoB




OpFaHI/I‘IeCKI/Ie BCIICCTBA KJIICTKH —

10
YTJIE€BOABI

11 Oprannueckue BEIecTBa KJIETKH — JIATIH b
Hyxneunossie kucnotsl. JJHK n PHK.

12 Jlabopartopnas pabora «ccnenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPraHU3MOBY

13 Crpoenue u pynkiun ATO. pyrue
Hykieosunrpupocdarsr (HTD)

14 CexsenupoBanue JJHK. MeToibl rTeHOMUKH,

TPaHCKPUIITOMHUKH, IPOTEOMUKH

15 MeToapl CTPYKTYPHOUM OMONIOTHI

16 Tuner knetok. [IpokaproTnyeckas kiietka
CrtpoeHue 3yKapuOTHIECKON KIETKHU.

17 [TpakTuyeckas padora «M3yueHnue cBoOiCTB 0.5
KJIETOYHOU MEMOpaHbD»

18 IToBEepXHOCTHBIN anmnapar KJIeTKH
OnHoMeMOpaHHbIE OPraHOUABI KJIETKH.

19 [TpakTnueckas padota «M3ydeHne TBUKECHUS 0.5
LIMTOIIJIa3Mbl B PACTUTEJIBHBIX KIETKaX»

ITosyaBTOHOMHBIE OpPraHOU/IbI KJIETKU:

20 MUTOXOHJIpUH, T1acTu bl JlabopaTopHas 0.5
pabota «MccnenoBanue miasmMoiansa u '
JENIa3MoiIn3a B PACTUTENbHBIX KIETKaX»

21 HememOpaHHbIe opraHOU/Ibl KIETKU

22 Crpoenue u pyHKIUH s11pa

23 CpaBHUTENIBbHAS XapaKTEPUCTHKA KIIETOK 0.5




sykapuoT. JlaboparopHas pabota «3yueHnue
CTPOEHHUSI KJIIETOK PAa3IMYHBIX OPTaHU3MOBY»

ACCI/IMI/IJ'HIIII/IH U JTUCCUMUIIAIINSA — IBC
CTOPOHBI MeTabomM3Ma. Tuner oOMeHa

24 BeulecTB. Jlaboparopnas padota «M3yuenue
KaTaJUTHYECKON aKTUBHOCTU ()EPMEHTOB (Ha
MpUMepe aMUJIa3bl WIIK KaTanaas3bl)y
@epMEHTaTUBHBIN XapaKTep peaklui
KJIETOYHOT0 MeTabonu3Mma. JlabopaTopHas

25 pabota «M3yuenue pepmMeHTaTUBHOTO 0.5
pacilerieHust epoKcuia BoJ0poa B
PaCTHTEIBHBIX M JKHBOTHBIX KJICTKAX)

26 benku-akTuBaTOPHI U OCIKU-UHTUOUTOPHI

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

28 dortocuHTE3
Xemocunres. JlabopaTopnas pabota

29 «CpaBHeHHE Mpo1eccoB POTOCHHTE3A U 0.5
XEMOCHHTE3a»
AHaspoOHbIe Opranu3mMbl. Buasl OpoxeHusl.

30 Jlabopartopnast pabota «CpaBHeHUE
IIPOLIECCOB OPOKEHUSI U bIXaHUS»

31 AdpoOHBIE OpTaHU3MBL. JTaIbI
SHEPreTHYecKoro ooMeHa
DHeprus MeMOpPaHHOTO TPaIUEHTA MPOTOHOB.

32 Cunre3 AT®: pabora nporoHHoit ATD-
CHUHTa3bI

33 Peakuuun matpuyHoro cuHresa

34 Tpanckpunuus — Matpuunblii cuaTe3 PHK




35

Tpancasanus u e€ Tanbl

KonupoBanue amuHokucnot. Poss pubocom

36
B OMocuHTe3€e Oenka

37 Opranuzanus reHomMa y mpoKapuor u
3YKapuoT

13 MouekynspHble MEXaHU3MbI 3KCITPECCUH
T€HOB Y 3yKapuoT
Bupycbl — BHek1eTouUHbIE (POPMBI KUZHU U

39 obnuratHele napa3uThl. [IpakTiuueckas 0.5
pabota «CoziaHue MOJIeNId BUpYCa»

40 BupycHrble 3a06051eBaHus yeI0BeKa,
KUBOTHBIX, paCTEHUN

41 HanoTtexHomoruu B OMOJIOTHU U MEAUITTHE

42 JKu3HEeHHBIN UK KIETKU

43 Matpununsiii cunres JJHK
Xpomocomsl. JTaboparopHas paboTa

44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»

45 Jlenenune KIETKH — MHTO3
Tunel kneTok. KapuoknHes 1 IUTOKUHES.

46 JlaGopatopnas paborta «Habmronenue Mutosa 0.5
B KJIETKaX KOHYMKA KOpeIIKa Jiyka (Ha '
TOTOBBIX MUKpOIIpEriapaTax)»

47 Perynsuus ;kM3HEHHOTO LIUKJIA KIIETOK

48 Opranusm Kak €IMHOE 11eJ10€

49 Txanu pacrenuii. JlTabopaTopHas pabora 0.5

«3yueHne TKaHeil pacTeHUID)




TkaHu )KUBOTHBIX M YEJIOBEKA.

50 JlaGopartopHast pabora «3yueHnue TkaHeu 1 0.5
KUBOTHBIX)»
Opransl. Cuctemsl opraHoB. JlabopartopHas

51 pabota «/3y4yeHue opraHoB IBETKOBOT'O 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB 1

53 JIBM>KeHHE OpraHU3MOB 1

54 IIuranue opranu3smMoB 1

55 ITuTanne no3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa 4eaoBeKa

56 JlpIxaHne OopraHu3MoB 1

57 JIbIXaHue MO3BOHOYHBIX JKUBOTHBIX U 1
4esioBeKa

58 TpancnopT BeLECTB y OPraHU3MOB 1

59 KpoBeHocHas cucTtemMa Mo3BOHOUHBIX 1
’KHMBOTHBIX U Y€JIOBEKa

60 Brinenenue y opranusmon 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cuctema yenoBeka 1

63 PaznpaxuMocTs 1 peryisuus y OpraHu3MoB 1

64 ['yMopanbHast perymisiiust 1 SHAOKpUHHAs 1
crcTeMa KUBOTHBIX U 4EJIOBEKA

65 ®opMbl pa3MHOKEHHUSI OPTaHU3MOB 1

66 [TonoBoe pazMHOKEHUE 1

67 Meiios 1




68

I'ameTorenes. OOpa3oBaHuE U Pa3BUTHE
MOJIOBBIX KJIETOK. JJabopaTopHasi pabota
«M3yveHune cTpoeHHs MOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

0.5

69

WNHnnBunyansHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

70

3akyajKa OpraHoOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

71

Poct u pa3BuTHe KHBOTHBIX. JlabopaTopHas
pabota «BpIsiBIeHNE TPU3HAKOB CXOZCTBA
3apoJIbIIIel TO3BOHOYHBIX JKUBOTHBIX)

0.5

72

Pa3mHOXeHMe U pa3BUTHE PACTCHUH.
JlaGopatopnas pabota «CTpoeHHe OpraHoB
Pa3sMHOXKEHHUs BBICIIMX PACTEHUI

0.5

73

I/ICTOpI/IH CTAHOBJICHHA U PAa3BUTUA I'CHCTUKU
KaK HayKHu

74

OCHOBHBIC TIOHSTHS U CHMBOJIBI TCHETHUKH.
Jlabopartopnast pabota «JIpo3oduia kak
00BEKT TCHETUUECKUX UCCIICIOBAHUIT

0.5

75

3aKOHOMEPHOCTH HACJIE0BaHUS TPU3HAKOB.
MoHoru0puaHoe CKpelBaHue.
[IpakTrueckas padota "U3yuenue
Pe3yIbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y apo3oduiier"”

0.5

76

[{uTonoruyeckre OCHOBBI MOHOTHUOPHUIHOTO
CKpECIIMBaHUS

77

AHanusupyrolee ckpemuBanue. Hermonnoe
JOMHUHUPOBAaHHE




JlurubpuaHoe ckpemubanue. [IpakTiuueckas

78 pabota «/3yueHue pe3ynbpbTaToB 1 0.5
OUTUOPUTHOTO CKPEIIUBAHUS Y APO30PHUIBD)

79 [{uTonornyeckre OCHOBBI TUTHOPUTHOTO |
CKpEIIMBaHUS

80 CueruieHHOE HaclleZJ0OBAaHUE IPU3HAKOB 1

81 XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH 1

82 I'enernka moia 1

83 I'eHoTHI KakK II€IOCTHAS CHCTEMA 1

’4 I'eneT4eCcKUit KOHTPOJIb Pa3BUTHL 1
pacTeHuH, )KUBOTHBIX M YEJIOBEKA

25 N3MeHUHnBOCTH MTPU3HAKOB. Buibl 1
W3MCHYHUBOCTH

86 MoaudukanroHHass HK3MEHYUBOCTh 1
BapnannoHHBIN psii 1 BapHallMOHHAs
kpuBas. JJaboparopHas pabota

%7 «MccnenoBanne 3aKOHOMEPHOCTEN | 0.5
MOAU(DUKAITHOHHON U3MEHUYUBOCTH. ’
[TocTpoenue BapranMOHHOIO psiia U
BApUALMOHHON KPUBOI»

28 I'eHoTHIIMUECKAs N3MEHUHMBOCTb. |
KoMOnHaTHBHAS N3MEHUMBOCTE
MyTannonHasi U3MEHUYHUBOCTh. [IpakTrueckas

89 pabora «MyTtamuu y apo3oduis (Ha 1 0.5
TOTOBBIX MUKpPOIIpenapaTax)»

90 3aKOHOMEPHOCTH MYTAIlMOHHOTO MPOIIECCa. 1

OnHUreHeTHKa U SIIMTEHOMHUKA




I'eneruka yenoseka. [Ipaktuueckas pabota

91 . 0.5
«CocTaBieHHe U aHAIA3 POAOCIOBHOI»
92 MeTtobl MEAUIMHCKOW T€HETHKH
3HaueHNe MEIUIIMHCKON TeHETUKH B
93 MPEAOTBPAIIEHUH U JICUCHUHN T€HETUYECKUX
3a00JIeBaHUI YETI0BEKA
OCHOBHBIE TIOHATUS CEJEKIIUH.
94 JlaboparopHnas pabota «3y4ueHue copToB 0.5
KYJBTYPHBIX PACTEHUN U TOPOJ] TOMALTHUX
KUBOTHBIX)»
MeTobl ceneKIIMOHHOM paboThI.
95 JlaGopatopHnas pabota «/3yueHne MeTo10B 0.5
CEJICKLIUU PACTCHUN
JIoCTHXKEHHUsI CENEKLIMU PACTEHUN U
96 KUBOTHBIX. [IpakTrueckas padora
«IIpuBuBKa pacTeHUID»
97 CoxpaHeHue, U3y4YeHUE U UCIIOJIb30BAaHUE
TeHETUYECKUX PECYPCOB
buotexHosiorus Kak Hayka u OTpaciib
98 npousBojcTBa. [Ipaktuyeckas pabora 0.5
«M3ydyeHne 00bEeKTOB OMOTEXHOIOT U
99 OcCHOBHBIE HaPABJICHUS] CUHTETHYECKOM
ounonorun
100 XpOMOCOMHasl ¥ TEHHAsl HHKEHEPUs
101 Menumnuackiue OMOTEXHOIOT N
102 Pesepeubrii ypok. [loBTopenue, o6001IeHne,

cUcCTeEMaTHU3al g 3HAHUU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KIIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
Ne uudposbie
wn Tema ypoka Beero Konrpoiabnsie | IlpakTnueckue oBpazoBaTeNbHBIe
padoThI padoThI pecypesI
1 DpomononHas teopust Y. Jlapsuna 1
) JIBIDKYIIIME CHITBI 3BOJIIOLIMHU BUIOB 110 Y. 1
HapBuny
3 Bbops6a 3a cymiecTBoBaHNE, €ECTECTBEHHBIH U 1
UCKYCCTBEHHBII 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH |
9BOJIIOLIUU
5 DTarbl HBOJIIOIMOHHOTO MPOIecca: |
MUKPO3BOJIIOIMS U MAaKpO3BOJIIOLUS
6 [lomynsus — snemMeHTapHas €IMHNLA 1
9BOJIIOLIUU
3aKOH reHEeTUYECKOT0 paBHOBeCHUS JXK.
7 Xapnu, B. Baitn6epra. Jlabopatopnas 1 0.5
pabota «BbIsiBIeHHE U3MEHUYUBOCTH Y ’
oco0elt OZTHOTO BHIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
9 OddexT ocHoBatens. IhPexT OyTHIIOYHOTO |
TOpJIBILIKA
10 Murpauyu. 3050 nomyisinui: |
reorpaguyeckas, OnojIoruyecKas
11 EctecTBeHHbII 0TOOp — HaNpPaBIAIOMINUN 1




(hakTop IBOIOLNH

12

[TonoBoii oTO6Op

13

[IpucnocoOIeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPO3BOJIIONHH. JlabopaTtopHas
pabora «M3yuenue apomopd030B 1
MIMO0AANTALMM Y PACTCHUHN U )KUBOTHBIX)

0.5

14

[Ipumepsl mpucnocobIeHU Y OPraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHUE,
OMOXMMHYECKHE, TTOBEICHYECKUE.
JlaboparopHas padota «IIpucrnocodnenus
OpTraHHU3MOB U UX OTHOCUTCJIbHAA
11eTIECO00Pa3HOCTHY

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
Jlabopatophas pabota «CpaBHEHUE BUJIOB
110 MOP(OJIOTHIECKOMY KPUTEPUIO»

0.5

16

CrpykTtypa Buzia

17

Bunoo6pa3oBanue kak pe3yibTar
MHUKPOIBOJTFOITUN

18

CBs3b MHKPOI3BOJIIOINUHA U SITUACMHUOJIOTUN

19

MaKpOSBOJ'IIOI_II/I}I. ITaneonToMOrNYECKHE
MCTO/IbI U3YUCHUS SBOJIIOIIUN

20

buor eorpa(bnqecmzle MCTOJbI U3YUCHUS
3BOJIFOIIUH

21

OMOpPHOIOTHYECKHE U CPABHUTEIBHO-
Mop(hoIOrHYECKre METOIbI U3YUECHUS
9BOJIIOLIUU

22

MoneKkyIapHO-reHETUYECKHUE,
OMOXMMHYECKHE U MATEMAaTUYECKUE METOIbI




HN3Yy4YCHUS 3BOJOIHUH

23 OO6111e 3aKOHOMEPHOCTH IBOJIIOLIMH

24 AnantuBHas paguanus. HepaBHomepHOCTB
TEMIIOB 3BOJIIOLUU

)5 HayuHble runoTe3sl IpOMCXOXKAECHUS KU3HU
Ha 3emiie

26 JloHay4HbIe MPEICTABICHHS O 3apOKACHUU
KU3HU

7 OcHOBHBIE 3Tallbl HEOPraHNYECKON
9BOJIIOLIUU

28 ['unotessl 3apokKACHUS KUZHUA
HcTtopus 3emiau 1 METO/IbI €€ N3YUEHMUS.

29 JlaGopatopHas pabota «/3yuenue u 0.5
OIHMCAaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTraHUu3MOB»

30 HauanbHble 3Tanbl opraHMyecKoi 3BOTIOLMU

31 OBOTIOLUS DYKApUOT
OcCHOBHBIE 3TaIlbl 3BOTIOLUHN PACTUTEIBHOTO

1 mupa. [Ipaktuyeckas padora «M3yuenune 0.5
0COOEHHOCTEH CTPOCHHUSI PACTCHUN Pa3HBIX ’
OT/EJIOB»

13 OCHOBHBIE 3TaIlbl BOTIOLUH )KUBOTHOTO
Mupa
DBoIIOLUS )KUBOTHBIX. [IpakTHueckas

34 pabora «M3yuenne ocOOEHHOCTEN CTPOCHUS 0.5
MTO3BOHOYHBIX JKUBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMIle 110 3paM U




nepuogam

MaccoBbie BbIMHUPAHUA — 3KOJOTHUYCCKUC

36 KPU3HUCHI MPOIILIIOTO
37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, Er0
0COOEHHOCTHU
13 CoBpeMeHHast cucTeMa OpraHu4ecKoro
MPOILLJIOTO
19 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpraHu3MOB
40 AHTPOIOJOTHS — HayKa O YeJIOBEKE
41 Pa3BuTune npeacraBieHuii 0 IPOUCXOKICHUN
YeJIoBeKa
Mecto uenoBeka B CUCTEME OPraHUYECKOTO
4 mupa. JJaboparopnas padota «3yuenue 0.5
O0COOCHHOCTEH CTPOCHUS CKeJIeTa YeIOBEeKa, '
CBSI3aHHBIX C MIPSIMOXOKIACHUEM
43 JIBrKy1Me CUIIbI aHTPOIIOTEHE3a
44 CooTHolIeHrne OHOTOTHYECKHX U
COLIMAJIbHBIX (PAKTOPOB B AaHTPOIIOT€HE3E
45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a
46 [Tasnieorenerrika U MaJeOreHOMHKA
47 OBOJIOIUSA COBPEMEHHOIO YEJIOBEKA
Yenoseueckue pachl. [Ipaktuyeckas pabora
48 «/3yueHue 3KONOrnYeCcKuX aganTanui 0.5
YEJIOBEKa
49 MexauciuIInHapHbBIe METOIbI

AHTPOIIOJIOTNHU




50

3ap0)KI[eHI/Ie H PAa3BHUTHUC DKOJIOTUH

Mertoap! skonoruu. JlaboparopHas padora

51 «3y4yeHne METOI0B DKOJIOTHYECKUX 1 0.5
HUCCIIEIOBAHUIN

5 3Ha4YeHUE SKOJIOTHIECKUX 3HAHUN JIJIs i
4eJloBeKa

53 Dkonorudeckue (HakTopsl |
AbuoTtnueckue dakTopsl. CBET Kak

54 sKosioruueckuit gpaxrop. JlaboparopHas 1 0.5
paboTta «BbIsBIeHHE TPUCTOCOOTICHHIA '
OpPraHU3MOB K BIUSTHHIO CBETa»
Abuotnyeckue paktopsl. Temneparypa Kak

55 skojorndeckuit pakrop. JlabopaTopHas | 0.5
paboTa «BrIsiBIeHHE TPUCTIOCOOIEHHIA )
OpPraHU3MOB K BIUSHUIO TEMIIEPATYPHI»
Abuotnyeckue pakropsl. BiaxHocTh Kak

56 skonoruueckuit pakrop. JlaboparopHas 1 0.5
pabota « AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHUi U3 pa3HbIX MECT OOUTAHUS

57 Cpensl 0OuTaHUSI OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 Xuznennsle GopMbl OpraHN3MOB 1

60 buotnueckue GpakTops 1
3HayeHne OMOTUYECKHUX B3aUMOICHCTBHI

61 JUISl CYILIECTBOBAHUSI OPIaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTePUCTUKU 1




MOy JIsI

OCHOBHBIE TTOKA3aTeIN IMOMMYJIAIUN:

63 YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U
M0JIOBAsi CTPYKTypa
OcHOBHBIE TIOKA3aTEIIN TOIYJISIIIHH:

64 POX1aeMOCTh, IPUPOCT, TEMII POCTAa,
CMEPTHOCTh, MUTPAITUU

65 DKoJoru4eckasi CTpyKTypa nonyJsuuu

66 JlnHaMHKa TOMYJIALUN U €€ PeTyIIsIHs

7 KpuBble pocta 4lCI€HHOCTH TOMYJISIHH.
KpuBbie BEDKUBAHUS
Okonoruyeckast HAIa Buaa. JlaboparopHas

68 pabora «IIpucnocoOaeHust cCeMsH pacTeHUH 0.5
K pacceyeHuIo»

69 Bua kak cucrema nomynsiuit

70 3aKOHOMEPHOCTH MOBEJCHHS U MUTPALIUi
KUBOTHBIX

71 Coo0111ecTBO OPraHU3MOB — OHOLIEHO3

72 DKOoCcHCTEeMa KaK OTKpbITask CUCTEMA

7 KpyroBopoT BemecTB 1 MOTOK SHEPTHUU B
IKOCUCTEME

74 OcHoBHBIE TTOKA3aTENN YKOCHUCTEMBI

75 DKOJIOTUYECKHE MUPAMUJIBI

76 N3menenus coob11ecTB — CyKIECCHU

77 [TpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI 03€P
1 peK. DKOCHCTEMBI MOPEH U OKEaHOB

78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTENEH, MyCTHIHb

79 AHTPOIOTE€HHbIE SKOCUCTEMBI

20 Ypb6oskocucremsl. [IpakTuueckas pabora 0.5
«M3ydenue u onucanue ypooIKOCUCTEMBD) ’
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX

81 B3aUMOJICICTBUN OPraHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HBIX THIIOB HA CyOOPTraHU3MEHHOM,
OpPraHU3MEHHOM, TOIMYJISIIMOHHOM U
9KOCUCTEMHOM YPOBHSX

23 buocdepa — obmerutanerapHas 00009Ka
3emnn

84 VYuenue B. . Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOC(EpHI

26 KpyroBopoTs! BemiecTs u
OMOTCOXMMHYECKUE ITUKITBI

27 3oHanbHOCTH OHochepbl. OCHOBHbIE OMOMBI
CyILIu

88 YcToluuBocTh Guochepsl

89 DKOJOrM4eCKHe KPU3KUChl U UX PUUYUHbI

90 BosneiicTBue uenoBeka Ha 6nochepy

01 AHTpONIOr€HHOE BO3JCHCTBUE HA
PaCTUTENbHBIA U KUBOTHBIM MUP

92 OxpaHa npuposl

93 OCHOBHBIE IPUHITUIIBI YCTOWYHUBOTO

Pa3BUTHA YCIIOBCUYCCTBA U IPUPOIbL




PammonansHoe MMpUPOIOITIOJIb30BAHUC U

94 coXpaHeHHe OMOJIOTHYECKOTO pa3HOOOpa3us 1
3emiu

95 O600menue mo Teme «MHUKPOIBOTIONHUS U €€ |
Pe3yJIbTAThDY

96 Oo6o6menne o Teme «MaKpOIBOJIOIHS U €€ 1
Pe3yJIbTAThDY

97 O6o06menue no Teme «IIpoucxoxaenue u 1
pa3BUTHE KHU3HH Ha 3eMIIe»

98 Oo6o6menue no Teme «IIpoucxoxacHue 1
YeloBeKa — aHTPOIIOTEHE3)»

99 O06o0meHre TI0 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOBY

100 O0600mmenue o reme «OpraHu3Mbl U cpejia |
oOuTanus»

101 O6o6meHI/ie 1o TemMe «DKOJIOTHUsI BUJIOB U i
MOy JISLIAF

102 O606mmenue o Teme «buochepa — 1
ro0anbHask IKOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5
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