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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yue6HOMY Tipeamety "buonorus" (manee -
OWoyorusi) Ha ypPOBHE CpemHero oOmero o0pa3oBaHUS
paszpabotana Ha ocHoBe PDenepanbHOro 3akoHa oT 29.12.2012 Ne
273-®3 «O6 obpazoBanuu B Poccuiickoit @enepauuny, GI'OC
COO, Konnenmuu mpenogaBaHus  y4eOHOTO  INpeaMeTa
«buonorus» W OCHOBHBIX TIOJOXKEHUH QenepanbHOl paboueit
IIPOrpaMMbl BOCITUTaHUSI.

YueOublit npenmer  «buoaorHs yrayOonEéHHOTO  ypOBHS
m3ydenus (10—11 kmaccel) SBASETCS OJHUM M3 KOMIIOHCHTOB
npeaMeTHoil  obnactu  «EcTecTBEHHO-HAydyHBIE  TPEAMETBD.
CornacHo monoxenusMm OPI'OC COO mnpodunbHbie yueOHBIC
IpeIMEThl, H3ydyaeMble Ha YIIIyOJEHHOM YpOBHE, SBISAIOTCA
crnocoboMm nuddepenHnmanuu oOydeHHs] Ha YpPOBHE CPEIHEro
obmiero oO0pa3oBaHus U MPU3BaHBI 00ECTIEUUTH PEEMCTBEHHOCTh
MEXIy OCHOBHBIM o0mImMm, CpeIHUM o0mm,
cpenHuM npodecCUOHATBHBIM U BRICIIUM 00pazoBaHueM. B To xe
BpeMsl KaXKIBIA M3 ATHX Y4EOHBIX MPEIMETOB AOJKEH OBbITh
OPUEHTHUPOBAH Ha IPUOPUTETHOE peElIeHHE 00pa30BaTENbHbIX,
BOCIUTATEIbHBIX W  DPa3BUBAIOIIMX 3a7a4, CBSA3AHHBIX C
npodopueHTanuei 00yJarouxcsi 1 CTUMYJINPOBaHUEM MHTEpeca
K KOHKPETHOH 00JIacTM HayyHOro 3HaHHUs, CBSI3aHHOIO C
OMOJIOTHEH, MEAUITMHOM, YKOJIOTHEH, TICUXOJIOTUEH, CTIOPTOM HITH
BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mnpeamery "buonorus" naér
IpeJCTaBICHNUE O IeJU U 3a7ayax M3y4deHUs ydeOHOro mpeamera
«buonorus» Ha yriyoi€HHOM ypOBHE, OIpeleNsieT 00s3aTenbHOoe
(MHBapUaHTHOE) IIPEIMETHOE COJIEpIKaHue, ero
CTPYKTYpUpPOBaHHE IO pa3lielaM M TeMaM, paclpeaesieHHe I0
KJ1accaM, peKOMEH]IyeT MOCIIe10BaTeIbHOCTh U3yUeHHs Y4eOHOTro
MaTepuaiga ¢ y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€H, JIOTUKK y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH
oOy4varoruxcsi. B mporpamme mo 6uoyioruu peaan3oBaH TPHHITAT
MIPEEMCTBEHHOCTHU C U3yUeHHEM OMOJIOTUH HA YPOBHE OCHOBHOT'O
oOmiero oOpas3oBaHMsl, Onaromapss dYeMy IpOCMaTpUBAETCS
HaIpaBJIEHHOCTh Ha IOCIEAYIoNlee pPa3BUTHE OHOIOTHMYECKUX
3HAHUW, OPHEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-



HAay4yHOIO0  MMPOBO33pPEHMS,  JKOJOTMYECKOIO  MBIIUICHMUS,
MpEJCTaBICHU O 3J0pOBOM 00pa3e >KU3HM, Ha BOCHUTAHHE
OepeKHOTO OTHOIICHUS K OKpY)Kalolled mnpuponHoit cpene. B
mporpaMMe 10 OHOJOTMM TakKe IO0Ka3aHbl BO3MOXKHOCTH
yuebHoro mnpenmera «buonorus» B peanuzauuu TpeOOBaHMN
OI'OC COO k niIaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
IOPEeIMETHBIM pe3ylbTaTaM oO0ydeHus U B (HOPMHUPOBAHUU
OCHOBHBIX  BHUJOB  y4eOHO-TIO3HABATENbHON  JESATENbLHOCTH
o0yJaroImuxcs IO OCBOCHHUIO COJCPXKAaHUSA OHOIOTHYECKOTO
o0pa3oBaHMs Ha YPOBHE CpeHEro 0011Iero o0pa3oBaHusl.

YueOubiii npeamer «buonorus» Ha YpOBHE CpPETHETO
o0miero o0pa3oBaHus 3aBepIIacT OMOJIIOTUYECKOEe 00pa3oBaHUE B
IIKOJIE ¥ OPUEHTHPOBAH HA PACHIMPEHHE W YIriIyOJeHWe 3HAHWN
oOydaromuxcsit 0 >KUBOH MIPHUPOJIE, OCHOBAX MOJIEKYISIPHON H
KJIETOYHOM Ouonoruu, SMOpHUOJIOTMM M OWMOJIOTMM PpPa3BUTHS,
TeHETUKH, CeNIEKIINU, OMOTEXHOJIOTHH, YBOJIIOIMOHHOTO YUEHUS U
9KOJIOTHH.

Uzyuenue yuebHoro mpeamera  «buomorus»  Ha
yrIyOJIeHHOM ~ ypOBHE  OPHEHTHPOBAHO  HAa  MOJATOTOBKY
oOydaromuxcsi K MOCIEAYIOIMIEeMY MOTyYeHUI0 OHOJIOrHYeCKOro
oOpa3oBaHMsi B BYy3aX W  OpPraHM3aLUsAX  CPEIHErO
npodeccuoHaabHOro o0pa3oBaHuss. OCHOBY €ro cojepiaHus
COCTaBJISIET cHUCTeMa OMOJOTMYECKHX 3HAHUN, MOJYyYEHHBIX MHpU
U3YYEHUH O0YYarOLMMHCA COOTBETCTBYIOIIMX CHCTEMaTHYECKHX
pazzienoB OMOJIOTHU Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus,
B 10-11 xmaccax 5T 3HaHUSA MONY4alOT pasButue. Tak,
pacHIMpeHbl U yrayOaeHbl OMOJIOTHYECKUE 3HAHUS O PACTCHHSIX,
KHUBOTHBIX, T'pubax, OaKTepHUsX, OpraHU3ME YeIOBEKa, OOLINX
3aKOHOMEPHOCTSIX KHU3HHU, JIOTIOJIHUTEIBHO BKJIFOUEHBI
OMOJIOTNYEeCKHE CBEICHHS IPUKJIIATHOTO ¥ TOUCKOBOTIO XapaKTepa,
KOTOpbIE  MOJKHO  HCIIOJIb30BaTh  KaK  OPUEHTUPHI IS
nocienyomero  BelOopa  mpodeccun.  Bo3mokHa — Taroke
UHTErpanusi OHOJOTMYECKUX 3HAHUW C COOTBETCTBYIOIIMMHU
3HAaHUSIMH, TIOJYYEHHBIMH OOYYalOUUMHCA TpU HU3yYCHUHU
(bU3HUKN, XUMUH, reorpa@uu 1 MaTEMaTHKH.

CrpykTypa mporpaMMbl 1O  y4eOHOMY  IpeIMeTy
"buonorus" oTpaxkaeT CHCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIN
NOJIX0Abl K H3y4deHHto Ouonoruu. CoOriacHO MM, H3Yy4aroTCs



CBOMCTBA W 3aKOHOMEPHOCTHU, XapaKTEPHBIC IS KUBBIX CHCTEM
Pa3HOT0 YPOBHS OpraHU3aIMH, IBOJIIOLUN OPraHMueCKOro Myupa Ha
3emiie, COXpaHEHUS OHOJIOTHYECKOTO pPa3sHOOOPa3Hs IUIAHETHI.
Tak, B 10 kj1acce u3y4aroTcsi OCHOBBI MOJICKYJISIPHOM M KJIETOYHOM
Ouosiornu, SMOPUOJIOTHM W OHMOJIOTUU PA3BUTHUS, TCHETUKU U
CeJIeKIIMM, OWOTEXHOJOTMM U  CHHTETHYECKOW OHOJIOoruH,
AKTyaTU3UPYIOTCS 3HAHUS 00yUJaIOIUXCsl IO OOTaHUKE, 300JI0THH,
aHatomuu, ¢usznogorun yenoeka. B 11 kmacce wuzydarorcs
HBOJIIOIMOHHOE yYEHHE, OCHOBBI 9KOJIOTUH H yueHHE 0 Orocdepe.

YueOnnlii npenMer «buosiorus» mTpu3BaH 00ECTICUUTH
OCBOCHHE OOYyYaroIMMHUCS OMOJOTHYECKUX TEOPHH M 3aKOHOB,
UJel, MPUHIMIIOB W MPaBWJI, JIKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KAapTUHBI MHUpPA, 3HAaHUH O CTPOCHUM,
MHOT000pa3uu U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJIsIHH,
OMOIIEH03a, IKOCUCTEMBI, O BBIJAOIINXCS HAYIHBIX TOCTH)KEHUSX,
COBPEMEHHBIX HCCIEJIOBAHMSIX B OHOJOTUH, MPUKIATHBIX
acmeKTax OMOJIOTMYeCKuX 3HaHUU. [{1s1 pa3BUTHS U IO P KAHUS
UHTEpeca 00yJarommxcs K OMOJIOTMH HapsAay CO 3HAYUTEIbHBIM
00BEMOM TEOPETHUECKOTO MaTepHaia B COJACPKAHUU MPOTPaMMBbI
mo OWoNOrMM TMPEeAyCMOTPEHO 3HAKOMCTBO C  HCTOpHEH
CTaHOBJICHUS W PAa3BUTUS TOM WIM HHON oOjacté OMOJIOTHH,
BKJIAJIOM OTEUECTBEHHBIX M 3apyOE)KHBIX YUYEHBIX B pEIICHHE
BaXHEHIINX OMOJIOrMUYECKUX U SKOJIOTMYECKHUX Mpodem.

Heab u3yuenuss yueOHoro mnpeamera «buonorus» Ha
yriyOJIEHHOM YpOBHE — OBJIQJICHHE OOYYaOIUMHUCS 3HAHUSIMH O
CTPYKTYpHO-(DYHKIIMOHAILHON OpraHM3allii JKUBBIX CHCTEM
Pa3HOro paHra u NpuoOpeTeHne yMEHU UCI0Ib30BaTh ATH 3HAHUS
B (QOpPMHMpPOBAaHMM HHTEpeca K ONpelenéHHOW  obiacTtu
po¢eCCUOHANBHON ACSITEIIBHOCTH, CBA3aHHOM ¢ OWOIOTHEH, UK
K  BblOOpy  yueOHOro  3aBeeHMs Ui HPOJOJKECHHUS
OMOJIOTHYECKOTO 00pa30BaHUs.

JocTiwkeHnne 1end  HM3y4deHUs ydeOHOro mpeaMera
«buosnorus» Ha yrnyOon€HHOM ypoBHE 00€CIIeYBaAETCsl peIIeHuEM
CIIENYIOINX 3aJa4:
® OCBOEHHE O0YYarONIMMMCSI CUCTEMBI OMOJOTHYECKUX 3HAHUU:
00 OCHOBHBIX OHMOJIOTMYECKUX TEOPUSAX, KOHLEMIUAX, TUIIOTE3aX,
3aKOHaX, 3aKOHOMEPHOCTSX U TMpaBWiaX, COCTaBISIONIUX
COBPEMEHHYIO €CTECTBEHHO-HAYyYHYIO KAPTUHY MUPA; O CTPOCHHH,



MHOT000Pa3uu U 0COOEHHOCTAX OMOIOTUYECKUX CUCTEM (KIIETKa,
OpraHusM, TONyJsAlMs, BHI, OHWOreomneHo3, Ouocdepa), o
BBIIAIOIMXCSL OTKPBITUAX M COBPEMEHHBIX HCCIIEIOBAaHUSAX B
OHOJIOTHH;

® O3HAaKOMJIEHHE OOYYaIOLIMXCS C METOJAaMHU TO3HAHUS KUBOUH
MPUPOJIBL: UCCIEI0BATEIBCKIMUA METOIaMU OMOJIOTMYECKUX HAYK
(MONEeKynsipHOH M KJIETOYHOM Ouonoruu, 3MOPHOJIOTHU H
OMOJIOTUU Pa3BUTHSI, TEHETUKH U CEJIEKIHUH, OMOTEXHOJOTHH U
CUHTETUYECKOM OMOIOTHH, TaJICOHTOJIOTUH, SKOJIOTHH ); METOIaMU
CaMOCTOSITEJILHOT'O ITPOBE/IEHUSI OMOJIOTMYECKUX UCCIIEOBAaHUH B
nabopatopu W B nOpupoae (HaOIOIEHHWE, HW3MEpPCHHE,
AKCIIEPUMEHT, MOJIETIUPOBAHUE);

e OBIaJcHHE OOYYAIOIIMMUCA YMEHHSIMH: CaMOCTOSATEIHHO
HAaXOJUTh, AQHAJIM3UPOBATh W HCIOJIH30BATh OHOJIOTHYECKYIO
MH(POPMAIIHIO; TI0JIH30BATHCS OMOJIOTHUECKOW TEPMHHOJIOTHEH U
CHUMBOJIMKOH; yCTaHABIMBATh CBSI3b MEXKIY Pa3BUTHEM OHOJIOTUU
U COLIMAJIbHO-9KOHOMUYECKUMHU U IKOJIOTUYECKUMU MpodiIeMaMu
YeJI0BEYECTBA; OLIEHUBAThH MOCIEJCTBUS CBOEH NEATEIBHOCTH IO
OTHOIICHHUIO K OKpYXKarollel MPUPOIHON cpene, COOCTBEHHOMY
3I0POBBIO U 3J0POBBIO OKPYKAIOIIUX JIOJACH; 0O0OOCHOBBIBATH U
coOmro1aTh Mepbl TPOPMITAKTUKH WH(PEKIIMOHHBIX 3a00JICBaHUM,
IpaBUja MOBEJIEHUs B MpUpoJe U obecredeHuss 0e30MacHOCTH
COOCTBEHHOW >KU3HENEATEIbHOCTH B UYPE3BBIYAMHBIX CHUTYalMsIX
IPUPOJHOTO M TEXHOTCHHOTO XapakTepa; XapaKTEepH30BaTh
COBpEMEHHBIE HayYHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

® pa3BUTHE y OOYYAIOUIUXCS MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIOCOOHOCTEH B TMpolecce 3HAKOMCTBA C  BBIIAIOIIMMUCS
OTKPBITUSIMH ¥ COBPEMEHHBIMM HCCIIEAOBAHUAMU B OHMOJIOTHH,
pelaeMbIMH €10 IpoOJeMaMu, METO0JIOTHEH OHOJIOrHYECcKOro
UCCIIEIOBaHMsI, IPOBEJACHUS IKCIIEPUMEHTAIbHBIX UCCIIEIOBaHUM,
perieHust GMOJIOrMYECKUX 3aj1ay, MOJICTTMPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOLIECCOB;

® BOCHHTAaHUE Y OOYYaIOIIMXCS IIEHHOCTHOTO OTHOIIEHHS K
KMBOM TMpHpOJie B IIEIOM M K OTAEIbHBIM €€ oOBeKTaM u
SBJIEHUSAM;  (OPMHUpPOBAHUE  DKOJIOTUYECKOM, TIe€HETHUECKOMH
IPaMOTHOCTH, OOILIeH KyJbTypbl TOBEAECHUS B IPUPOAE;
MHTETpalii €CTeCTBEHHO-HAYUHBIX 3HaHUM;



e MnpuoOpeTeHue 00y4aromuMucs KOMIIETEHTHOCTH B
palMoOHATBHOM  IPUPOAONOIL30BAHUU  (COOIOEHUE TpaBUII
IIOBEJICHUsI B IIPUPOJIE, OXPaHbl BUIOB, 3KOCUCTEM, Ouochepsl),
COXpaHEHUH COOCTBEHHOTO 370POBBS M 3/I0POBbS OKPYKAIOIIUX
moner  (coOmoaeHuss Mep NpodUIAKTHKHA — 3a00JICBaHHM,
obecrieueHne 0e30macHOCTH KHU3HEEATSIIbHOCTH B
Ype3BbIUANHBIX ~ CUTyalUsIX MHPUPOJHOIO M TEXHOI€HHOIO
XapakTepa) Ha OCHOBE HCIIOJIb30BAHMS OMOJIOTUYECKUX 3HAHUN H
YMEHUI B IOBCETHEBHOW KU3HH;

® CO37aHME YCIOBUI JUIsI OCO3HAHHOTO BBIOOpa 00y4YaromuMUCs
VHIMBU1YaJIbHOU o0pa3zoBaTenbHON TPaeKTOpUH,
CIOCOOCTBYIOIIEH nocjenyrmemMy npodecCHOHATLHOMY
CaMOOIIPEJICIICHUIO, B COOTBETCTBHH C HHIUBUAYAJIbHBIMU
MHTEpEeCaMu U MOTPEOHOCTAMU peruoHa.

O011iee ymnCIiIo 4acoB, OTBEICHHBIX Ha U3yYEHHE OUOIOTHH
Ha YMIyOJEHHOM YpOBHE CpeAaHero oobmero oOpa3oBaHus,
cocrapisier 204 yaca: B 10 knacce — 102 gaca (3 gaca B Henento),
B 11 kmacce — 102 vaca (3 4aca B Hezlemo).

Ot60op opranu3alMOHHBIX (OpPM, METOJOB M CpEICTB
00y4yeHHs OMOJIOTHH OCYLIECTBISIETCA ¢ YYETOM CIEHU(UKU ero
CoZepKaHuUs u HaNpaBJIEHHOCTH Ha MIPOJIOIDKEHHE
Ouosiornyeckoro oOpa3oBaHUSI B  OpPraHU3ALUAX  CPEIHEro
PO eCCUOHAIBHOTO W BBICIIIET0 00pa30BaHUsI.

OO0s3aTenbHBIM YCIOBUEM TNpU OOy4eHHH OHMOJIOTMH Ha
yIIIyONIEHHOM YpOBHE SIBISETCS TPOBEICHUE JTa0OpPATOPHBIX H
npakTudeckux pabor. Takxke yuacthe oOyd4aromuxcst B
BBITIOJIHEHUH TPOEKTHBIX M y4eOHO-HMCCIIE0BATENBCKUX paldoT,
TEMaTHKa KOTOPBIX OIpeNeNsercss y4duTeJIeM Ha OCHOBE
UMEIOIINXCS MaTepHaJIbHO-TEXHUUECKUX PECypcOB M MECTHBIX
MPUPOJHBIX YCIOBUH.

YYEBHO-METOAMYECKOE OBECITEUEHUE
OBPA30OBATEJIbBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI J1J151 YYHEHUKA
1. AragonoBa U.b. , CusornazoB B.W. buonorus. 10 xmacc:
bazoBblit 1 yrinyoneHHsiit yposenb- M.: [Ipoda, 2020.- 256 c.
2. Aragonosa W.b. , CusornazoB B.WU. buonorms. 11 xmacc:
bazoBblit u yriay6nenssiii ypoenb- M.: Ilpocsemienue, 2021.-
208c.



METOJAUYECKUNE MATEPUAJIBI JIJIA YUUTEJIA

1. MumakoBa B.H., AradonoBa W.b., Cusormazos B.U.
Metonudeckoe mocobme Kk yueOHMKY AradonHoBa W.b.
Cusornazo B.U. buonorus. 10 kimacc: ba3oBbeiii ypoBeHb- M.:
Hpoda, 2020.- 197 c.

2. AragponoBa W.b., CuBornazoB B.M., Korenesckas B.S.
Pabouas tetpanp xk yueOnuky Aragponona U.b., Cuornazos B.1.
buonorus. 10 kimacc: ba3zoserit ypoBens- M.: JIpoda, 2020.- 205 c.
3. AragponoBa W.b., CusormazoB B.M., Korenesckas B.f.
Pabouas TeTpanp k yueOnuky Aradonona U.b., CuBornazos B.1.
buonorwus. 11 knacc: ba3zossiii yposens- M.: Ipoda, 2020.- 160 c.
4, MumakoBa B.H., AradonoBa W.b., Cusormazor B.N.
Metonudeckoe mocobme Kk yueOHuMKy AradonHoBa W.b.
CuBornazo B.U. buonorusa. 11 knacc: ba3oBslii ypoBeHb- M.:
Hpoda, 2020.- 208 c.

COJEPKXAHUE YYEBHOI'O ITIPEJMETA «BUOJIOT'US.

YIJYBJEHHBINA YPOBEHb»

10 KJIIACC

Tema 1. Bbuosiorus kak nayka (1 4)
CoBpemeHnHast OuMONOTHs — KOMIUIEKCHass Hayka. Kparkas
UCTOpHUSl  pa3BuTUs  Owonoruu.  buonormyeckue  Hayku

U U3y4aeMmble UMM InpoOsiembl. DyHIaMeHTalIbHbIE, TPUKIIAJHbIE
Y TIOMCKOBbIE HAYYHbIE HCCIIEA0BAHNS B OMOJIOTHH.

3Ha4yeHue Ouonorun B ()OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAay4YHOH KapTuHbl Mupa. llpodeccun, cpszaHHbBIE
c 6uonorueii. 3HaueHne OMOJIOTMM B MPAKTUYECKON JIESTENbHOCTH
YeJIOBEKA: MEMIIMHE, CEIbCKOM XO3HCTBE, MPOMBIIUIEHHOCTH,
OXpaHEe MPUPOBI.

JleMoOHCTpaL U

IMoptpetsl: Apuctotens, Teodpact, K. JIunneit, XK. b. Jlamapk,
Y. [apsun, VY. Tapseir, I'. Mengens, B. WM. Bepnanckuii,
W. 11. [TaBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

TaOnuubl u cxembl: «CBs3b OMOJIOTUU € APYTUMH HayKaMu»,
«CucreMa OMOJIOTHYECKUX HAYKY.

Tema 2. /KuBble cucTeMbl H UX u3ydenue (2 4)



JKuBble cuctembl Kak mpenMeT n3ydeHus: ouonoruu. CBoiicTBa
KUBBIX CHCTEM: €IMHCTBO XMMHYECKOTO COCTaBa, AUCKPETHOCTH
U LEJIOCTHOCTD, CJIO)KHOCTb U YHOPSJOYEHHOCTb CTPYKTYpHI,
OTKPBITOCTb, camMoOpraHu3anus, CaMOBOCIIPOU3BENICHUE,
pa3apakuMoCTb, U3MEHYMBOCTb, POCT U Pa3BUTHE.

VYpOBHM OpraHu3aluy JKUBBIX CHCTEM: MOJIEKYJISPHBIN,
KJICTOYHBIA, TKAHEBbIM, OPraHU3MEHHBIH, IOMYJALMOHHO-
BHJIOBOHM, SKOCHCTEMHBIH (OMOTEOIEHOTHYECKUI), OMOChEPHBIM.
[Ipoueccel, mnpoucxopsiiue BXKHUBBIX cucrtemax. OCHOBHbIE
IpU3HaKK KHUBOro. JKu3Hp Kak (opma CyliecTBOBaHUS MaTEpHUH.
Hayku, wusyuaromue >KMBBIE CUCTEMBI HA PAa3HBIX YPOBHSX
OpraHH3alMH.

W3yueHne XKUBBIX CHUCTeM. MeToapl OMOJOTHYECKOW HAyKH.
HaGntonenue, wu3MepeHHe, HSKCIEPUMEHT, CHUCTeMaTH3alus,
MeraaHanus. [IoHATHE 0 3aBUCUMON M HE3aBUCUMOW IIEPEMEHHOM.
IInanupoBanue sxcniepuMenTa. [loctaHoBKa 1 MpoBEpKa I'MIIO-TE3.
HyneBas rumote3a. Ilonsitme BBIOOpKH M €€ JOCTOBEPHOCTD.
Paz6poc B Ouonornyeckux naHHbIX. OIIEHKa JOCTOBEPHOCTHU
MIOJIYUEHHBIX pPe3yibTaToB. [IpUYMHBI HCKaXXEHUS pPE3yJIbTaTOB
sKcrepuMeHTa. lloHATHE CTaTUCTUYECKOTO TECTa.

Tabmumper  wcxempl:  «OCHOBHBIE — TPHU3HAKUA  JKU3HWY,
«buonornyeckne cucremer», «CBOICTBa KHMBOW MaTepumn»,
«YPOBHU OpraHu3aluy >KUBOM Npupoab», «CTpoeHHe KUBOTHOU
KIIETKN», « TKaHU )KUBOTHBIX», «CHUCTEMBI OPTaHOB YEJIOBEYECKOTO
opranusmay, «buoreonenos», «buocdepay, «MeTtoabl U3ydeHUs
KUBOM MPUPOJBI».

OO0opyznoBanue: 1abopaTopHOe 000PYIOBAHUE TSI IPOBEICHUS
HaOJI0ACHNH, U3MEPEHUH, SKCIIEPUMEHTOB.

JlabopaTropHble U IpakTHYeCKHEe PAdOThI

[IpaktTunueckas pabGora «/crnoap30BaHME PpA3TUYHBIX
METOJIOB MPU U3YUEHUU )KUBBIX CUCTEM.

Tema 3. buosiorust Kjierku (2 4)

Knerka — cTpyKTypHO-(QYHKIMOHATbHAS €IUHMIIA KHBOTO.
Uctopust otkpeiTus kinerku. Paborer P. I'yka, A. JleBeHryka.
Knerounas teopuss (T. IlIBann, M. llneiinen, P. Bupxos).
OcCHOBHBIE MOJOXKEHUSI COBPEMEHHON KJIETOYHOU TEOPHUH.

MeToab! MOJEKYIISIPHON U KJIIETOYHON OMOJIOTUU: MUKPOCKOTIIHS,



xpomarorpadus, d3JIeKTpopope3, MEeTOJ] MEUYECHBIX aTOMOB,
muddepeHnmanbHOoe  1eHTpUGYTUpOBaHUE, KYJIHbTUBUPOBAHUE
KICTOK. M3yuenue @UKCUpOBAHHBIX KIemOK. DIEKTPOHHAS
Mukpockonus.  Koughoxanonas  muxpockonus.  Bumanvhoe
(npudsicusHenHoe) usydieHue Kiemox.

JemMoHCTpauMu

Ioprpersl: P. I'yk, A. JleBenryk, T. IlIBanu, M. llneiinen,
P. Bupxos, K. M. bap.

TaOmunbl u cxembl: «CBETOBOW MHUKPOCKOI», «JIEKTPOHHBIN
MUKPOCKOI», «cTOpHs pa3BUTHS METOJ0B MUKPOCKOIIHI.

OO0opyaoBaHue: CBETOBOM MHMKPOCKOI; MMKpPOIIpErnapaTsl
PaCTUTENBHBIX, )KUBOTHBIX M OAKTEPHAIbHBIX KIETOK.

JIabopaTopHbIe M NpaKTHYECKHE PA0OTHI

IIpakTuueckass pabora «/I3yueHne METOJ0B KIETOYHOU
ouonorun (xpomarorpacdus, 3nexrpodopes, nupdepeHranIbHOe
uentpudyrupoanue, [TLP)».

Tema 4. Xumnueckas opranuzanus kjierku (10 u)

XuMu4ecKuit COCTaB KJICTKU. Makpo-, MUKpO-
U yIbTPaMUKpOdJIeMeHThl. Boja u €€ posib Kak pacTBOpUTEIS,
peareHTa, y4dacTue B CTPYKTYPUPOBAHHUH KJICTKH,

TEIUVIOperyisiuud. MuHepanabHble  BEIECTBA  KIETKH, HUX
Ouosiornyeckas posib. Pojb KaTHOHOB M aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKU. buosornyeckue mnoiuMepsl.
benku. AMUHOKHUCIOTHBIN cocTaB 6enkoB. CTPYKTYphl OETKOBON
Mousiekynbl. [lepBuuHas cTpykTypa Oenika, NENTHIHAS CBA3b.
Bropuunas, TpeTuyHasi, 4eTBEpTUYHAS CTPYKTYpHI. JleHaryparius.
CnoiictBa OenkoB. Kiaccuduxanus OenkoB. buonorunueckue
¢bynkuun 6enxoB. [Ipuonsi.

VYrneBonsl. MoHoOcaxapuasl, AUCaXapuIbl, OJUTOCaAXapHJIbI
u nonucaxapuipl. OO MIaH CTPOeHUs U GU3UKO-XUMUYECKHE
CBOMCTBa yriaeBo10B. buonornyeckue GyHKIIMHN YTIIEBOAOB.

JInnuaer. I'uapodunsHO-THAPOPOOHBIE CBOICTBA.
Knaccupukauusa mununoB. Tpurnuuepuasl, ¢ochoaunuisl,
BOCKH, cTepousl. buonornueckne ¢ynkmuu aunuaos. OOmme
CBOMCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4ecCTh, CITIOCOOHOCTH
K CaMO3aMbIKaHHIO, TOJTYIPOHHIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenne HykinenHOBBIX
kucioT. Hykneotunsl. [Ipunuun kommiaementapaoctu. Ilpasuio



Yapradoda. Crpykrypa  JJHK—  nBolinas CIUpAJb.
Mecronaxoxaenue u ononorndeckue Gpyakuuu JJHK. Buast PHK.
Oynkuuu PHK B kitetke.

Ctpoenne mosekynbl AT®. Makpospruyeckue CBsA3M
B Mosiekyine  ATO. buonornueckue  ¢ynkuuun  ATO.
BoccranoBneHHble epeHOCUYHKH, UX (PYHKUIUU B KIETKe. /[pyeue
nykneozuompugocgpamor  (HT®). CexenupoBanue JIHK.
MemoOowbi eenoMuKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXUMHUYECKHE W OMOPH3NUECKUE
UCCIIEIOBAaHMUS ~ COCTaBa W MPOCTPAHCTBEHHOHW  CTPYKTYpHI
OMOMOJIEKYIL. Mooenuposanue  cmpykmypbi u Qhynxyuil
ouomonekyn —uux Komniexkcos. KomnvromepHuviti  Ousaiin
U OpeanUYecKuti cunme3s OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpannn

Ioprpetet: JI. TTonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkusc,
P. ®panknun, ®. Canrep, C. [Ipy3unep.

Jlnarpammer:  «Pacrpenenenne  XUMHUYECKHUX  DJIIEMEHTOB
B HEXXHUBOW mpupoae», «Pacnpenenenne XUMUYECKHX JIEMEHTOB
B JKUBOU IIPUPOIE».

Tabnuner u cxempl: «l[lepuonnueckas Tabmuia XUMHUYECKUX
ameMeHToBY», «CTpoeHHe MOJEeKylbl BOIbI», «BemecTBa
B COCTaBe OpraHu3MoB», «CTpoeHHe MOJEKyIbl —Oenkay,
«CTpyKTYypsl O€IKOBOW MOJIEKYNb», «CTpoeHHEe MOJIEKYI
yrieBoJoBy», «CTpoeHue MoJyieKyn Junuaos», «HykienHoBble
KHCIIOTBDY, «CTpoeHue Mosekyiasl ATD».

OO6opyioBaHKe: XMMUYECKas Iocy1a 1 000py10BaHHE.

JlabopaTopHble U IpakTHYeCKUe padoThI:

1lJlabopatopHass pabota «OOHapyxeHue O€IKOB
C TIOMOILIBIO KaUE€CTBEHHBIX PEAKIIHID».

2.JlabopatopHas paboTa «ccnenoBaHue HyKIEHHOBBIX
KHCJIOT, BBIICJICHHBIX M3 KIIETOK PA3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue u GyHKIUH KIeTKH (8 1)

Tumbl  KIETOK:  JyKapuOTHYecKas U MPOKapUOTHYECKas.
CtpykTypHO-()YHKIIMOHATEHBIE 00pa30BaHUSI KIETKH.

CrpoeHne MpoOKapHOTHUECKOW KIeTKH. KiletouHas cTeHka
OakTepuil u apxeil. OcoOEHHOCTH CTPOEHHS reTepoTpodHON U
aBTOTPO(HONH TNPOKAPUOTHYECKUX KIETOK. MecTo U  poiib



MIPOKAPUOT B OMOIICHO3aX.

CrpoeHne u (QYHKITMOHUPOBAHWE OSYKAPUOTHYECKOH KIIETKH.
[Tnazmatuueckass ~ MemOpana  (mwrasmasiemma).  CrpykTypa
IU1a3MaTH-4ec-Koili  MeMOpaHbl.  TpaHCIOPT  BEIIECTB  4epe3
TUTa3MaTHYECKyI0 MeMOpaHy: maccUBHbBIN (quddy3us, oOomerdéHHas
mud¢y3us), aKTUBHBIA (TIEPBUYHBIA M BTOPUYHBIA aAKTHUBHBIN
tpancnopt). [lomynmponumaemocts MemOpanbl. PaGota Harpwmii-
KaJIMEeBOT0 Hacoca. DHAOIMTO3: MUHOIMTO3, ParouTo3. JK30UTO3.
Knerounass crenka. CTpykTypa u QYHKIMH KIETOYHOH CTEHKH
pacTeHuid, rpu0oB.

Hurommazma. Lutozons. LluTockener. JIBuxKeHUE HIUTOILIA3MBI.
Opranounsl kinetku. OgHOMEMOpaHHBIE OPraHOUABl KIETKU:
supomiazmatudeckas cetb (JI1C), anmapar ["onb1Ku, TM30COMBI,
ux cTpoeHue U QyHKIUH. B3auMOCBsA3b OIHOMEMOpaHHBIX
opraHouioB KieTku. CTpoeHHE TIpaHyJIIpHOTO PETUKYIyMa.
Mexanuzm nanpasnenus 6enxos 6 IIIC. CuHTE3 pacTBOPUMBIX
6enxoB. CuHTE3 KIIETOYHBIX MeMOpaH. [ maakuii (arpaHyssipHBIii)
sHAOIUIa3MaTHUecKuii  petukynyMm. CekperopHas  (QyHKIUS
arnmapata ['onbmku. Moougurxayus 6enxos 6 annapame I onv0dicu.
Copmuposka benxos 6 annapame I 01b0xcu. TpaHCIIOPT BEIIECTB
B KJIeTKe. Bakyonu pacTUTENbHbIX KJIETOK. KIIETOYHBIN COK.
Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWIBI  KJIETKH:  MHTOXOHJIPHH,
mwiacTuael.  Ilpoucxooicoenue  MumoxoHopuil U NAACMUO.
Cumbuoeenes (K. C. Mepeoickosckuui, JI. Mapeynuc). Ctpoenue u
GYHKIIUM MUTOXOHIpUM U mactul. [lepBuuHble, BTOPUYHBIE H
CJIO’KHBIE IJIaCTUIBI (OTOCUHTE3UPYIOLTNX 9YKApHOT.
XI0pOMIaCThl, XPOMOILIACTHI, IEHKOIIACTHI BBICIIUX PACTCHHIA.

HememOpannbie opranouasl kinetku CrTpoeHue U (QyHKIHUU
HEeMeMOpPaHHBIX OpraHOMJIOB KJICTKH. Pu6ocomsl.
IIpomesicymounvle ghunamernmol. MUKpopuiiaMeHThl. AKMuHosbie
MUKpoghunamenmal. MpI1ieuHbIE KJIETKH. Axmunosvle
KOMNOHEHMbl ~ HeMblUeYHblX  KIemoK. MuxkpoTpyOouKH.
Knerounsiif nentp. CTpoeHue 1 IBUKEHUE KI'YTUKOB U PECHUYEK.
MukpotpyOouku LATOILIA3MBI. LlenTpHOIIB. benku,
accoyuupoganuvie ¢ MUKpOQDUIAMEHMAMU U MUKPOMPYOOUKAMU.
MomopHnvie benxu.

SAnpo. Obonouka siapa, XpOMATHH, KapUOTIa3Ma, SIIPBIIIKH, UX



CTpoeHHe W QYHKIHWH.  SAepHbIi  OENKOBBI  MaTpPHUKC.
[IpocTpaHCTBEHHOE pACHONIOKEHHE XPOMOCOM B MHTEp(azHOM
anpe. Jyxpomamun u cemepoxpomamun. Benku XpomaTtnHa —
TUCTOHBL. /[unamuxa s0epHol 00010uKku 6 mumose. Hoephbiii
MpPancnopm.

Knerounsie BiimoueHusi. CpaBHUTENbHAs XapaKTEPUCTHKA
KJIETOK YKapHOT (PacCTUTENBHON, )KUBOTHOM, TPUOHOIA).

JemMoHCTpauMu

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

Tabmuier u cxempl: «CTpoeHHE JYKAPHUOTUYECKOW KIETKH,
«CTpoeHHE IKUBOTHOM KJIETKH», «CTpOEHHME pacTUTEIbHOU
KieTkn», «CTpoeHune MUTOXOHIpHM», <«Sapo», «CtpoeHue
MIPOKAPUOTHYECKOMN KIIETKI.

OO0opyIoBaHKMe: CBETOBOM MHKPOCKOI; MHKpPOIpErnapaTsl
pacTUTENBHBIX, KUBOTHBIX KJICTOK; MHUKpPOIpEnapaTsl
OaKkTepuaIbHBIX KIETOK.

JlabopaTropHble ¥ IpakTHYeCKHEe PA0OTHI

1. JabopaTtopHas paboTa «/3yueHue cTpoeHHUs KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

2. Ilpaktuueckass pabora «/3yueHue CBOICTB
KJIETOYHOW MEMOPAHBI».

3. JJabopaTtopHasa pabora «llmazmonus u nemnazmomnuns
B PACTUTEIBHBIX KIETKAX).

4. Tlpaktuueckas pabGora «/3yueHue JBMKEHUS
[IUTOIUIA3MbI B PACTUTEILHBIX KIIETKAX).

Tema 6. O0MeH BelllecTB M NpeBpallleHNe JHEPTHH B KJIeTKe
(Ch))

AcCUMWISIIIUS U JUCCUMMJIISALIUS — JIBE CTOPOHBI MeTa00IM3Ma.
Tunbl oOmeHa BemecTB: aBTOTPO(QHBIA U reTepOTPORHBII.
VYyactue kuciopoma B OOMEHHBIX IpoIeccax. DHEPreTUYecKoe
obecriedyeHne  kieTku: npeBpameHue AT B oOMEHHBIX
npoueccax. MepMEHTATUBHBIA XapakTep pEeaknHuil KIETOYHOIO
Mmetabonu3ma. DepMeHThl, UX CTPOEHHUE, CBOMCTBA M MEXaHU3M
NEUCTBUS. Kodepmentsr. OTnnuns bepMeHTOB oT
HEOPraHMYECKUX KaTalu3aTopoB. benku-akTUBaTopbl U O€iKu-
MHTHOUTOPBI. 3aBUCHMOCTh CKOPOCTH (DEpPMEHTATUBHBIX PEAKIIHM
OT Pa3IUYHBIX (PaKTOPOB.



IlepBUYHBII CHHTE3 OpPraHUYECKUX BEIIECTB B KIIETKE.
®doTocuHTE3. AHOKCUSEHHBIN U OKCUSEHHbLU omocunmes y
oakxmepuii. Ceemocobupaiowue nuemenmvl U  NUSMEHMbL
peakyuonHo2o yewmpa. Poab XJIOpPOIUIACTOB B IpoLecce
¢dorocuntesa. CBeroBast U TeMHOBast (a3bl. Pomoodvixanue, Cs.,
Cs- 1 CAM-munwvt hpomocunmesa. IIpoayKTUBHOCTH (hOTOCHHTE3A.
Bnusiaue pasnuyHbIX (AaKTOPOB HA CKOPOCTh (POTOCHHTE3A.
3HayeHue GOTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETHKOB:
HUTPUGULIHPYIONTUE OAKTEPHH, JKEIe300aKTepUH, CEpOOaKTEPHH,
BOJIOPOJIHBIE OaKTepHH. 3HAUEHUE XEMOCHHTE3A.

AnaspoOHble opranu3mbl. Buasl  Opoxenus. IlpoaykTs
OpOXXEHHMS U MX HCIIOJIB30BAaHHE YEJIOBEKOM. AHa’pOOHbBIE
MHUKPOOPIaHU3Mbl Kak OOBEKThl OMOTEXHOJOTHMH U BO30YAUTENH
Oone3HeH.

AdpoOHBIE OpraHu3Mbl. OTamnbl HSHEPreTUYECKOro OOMEHa.
[TogroroButenpHbld  3Tan.  [nukomu3 —  OECKUCIOPOAHOE
pacuienieHUe TII0KO3bI.

buonornyeckoe oOKHCIEHHE, WIH KJIETOYHOE [bIxaHue. Poib
MUTOXOHJIpUH B IIpolieccax  OMOJIOTMYECKOTO  OKUCIIECHHUS.
[Hukmuueckne peaknum. OkucauTenbHOEe  (HOoChopHIMpoOBaHUE.
Onepeuss membpannozo epaouenma npomonog. Cunres ATO:
paboma npomonuou ATD-cunmaswi. TlpeumymiecTBa a’poOHOTO
NyTH OOMEHa BEIIeCTB Mepe] aHa’dpoOHBIM. DPPEKTUBHOCTb
SHEPreTUYECKOro 0OMeHa.

JleMoHCTpanuu

Hoptpersr: x. Ilpuctim, K. A. Tumwupszes, C. H.
Bunorpaackuii, B. A. Durensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabuuipl U cxembl: «DOTOCUHTE3Y», « JHEPTETUUECKUM OOMEH»,
«buocunres 6enkay, «CtpoeHue pepmMeHTa, «XeMOCHHTE3.

OOopyIoBaHKe: CBETOBOM MHUKPOCKOM;, 00OpyIOBaHUE st
MIPUTOTOBJICHHSI TOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTropHblie U IpakTHYECKHE PAGOTHI

1. TJaGopaTtopHasa pabora «/3yueHHe KaTaIUTHUYECKOM
aKTHBHOCTH (DEpPMEHTOB (Ha IPUMEPE aMUJIIa3hl)».

2. JJabopaTopHas paborTa «M3yuenue
(epMEHTaTUBHOTO  pacleIUIeHUs  MEepoKCHAa  BOJIOpPOAA
B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).
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3. llpaktuueckas pabora «CpaBHEHHE MPOIECCOB
(hoTOCHHTE3a U XEMOCHHTE3a.

4. Illpaktuueckas padora «CpaBHEHHE MPOIECCOB
OpOKEHUS U JIBIXaHUS.

Tema 7. HaciaencrBenHass mHpopMauus u peaju3anus eé
B KJieTKe (9 1)

Peakiun matpuuHoro cunrtesa. [IpuHIIUIT KOMITTIEMEHTapHOCTH
B pEaKLMsAX MATPUYHOIO CHUHTe3a. Peaynsanus HacieICTBEHHOM

nHpopMaIuu. I'enetnueckuit KO/I, ero CBOICTBA.
Tpanckpunuus —  mMarpuunselii  cuHre3 PHK.  IIpuHnmns:
TPAHCKPUIILIMKM:  KOMIUIEMEHTAPHOCTh,  aHTUIAPAJLJIEIbHOCTD,
ACUMMETPUYHOCT. Cospesanue MampudHvLX PHK

8 aykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancisaiuus u e€ dranel. Yyactue TpaHcnoptHelix PHK
B OnocuHTe3e Oenka. YcnoBus OuocuHTe3a Oenka. KomupoBanue
aMHHOKHUCIIOT. Ponb pubocom B OmocuHTe3e Oernka.

Coepemenuvie  npedcmasieHus O  CMPOEHUU  2€HO8.
Opranmzainus TE€HOMa Y MPOKAPUOT U dyKapuoT. Perymsius
aKTUBHOCTH T€HOB Yy MpokapuoT. ['unoresa onepona (d. XKakoo,
XK. Mano). Monekyrapnvie MexaHuzmMvl IKCHPECCuu 2eHo8
vy aykapuom. Pone xpomamumna 6 pecynayuu pabomvl 2eHOS.
Perynsammsi oOMEHHBIX TIpOlLIECCOB B KiIeTKe.  KieTouHbIN
rOMEOCTa3.

Bupycet —  Heknerounble (GOpMBI  KHU3HH U OOJHMTaTHBIE
napa3utbl.  CTpoeHuE€  MPOCTBHIX U CIOXKHBIX  BHUPYCOB,
perpoBupycoB, OaktepuodaroB. Kuswenmwviti yuxn JHK-
cooeparcauux 8UpYCO8, PHK-cooeporcawjux 8UPYCO8,
baxmepuogacos.  Obpamuas  MpaHcKpunyus,  pegepmasa,
unmezpasa.

BupycHble 3a0oneBaHus uelOBeKa, >KUBOTHBIX, PACTEHMH.
CIInJ, COVID-19, counansHbie 1 MEAUIIMHCKIE TPOOIEMBI.

buoungopmamuxa: unmeepayus u ananuz 60a1bUUX MACCUBOB
(«bigdatay) CMPYKMYPHBIX buonoeuueckux OAHHUIX.
Hanomexnonocuu 6 6uonocuu u meduyune. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobvl 0ocmasKu 1eKkapcms.

JleMOHCTpaL UK

IHoptpertst: H. K. Konsuos, J. Y. IBanoBckuii.



Ta0auiel u cxembl: «bruocunTes Oenkay, « 'eHeTHYECKHI KOy,
«Bupycei», «baktepuodaru.

JlabopaTropHble 1 IpakTHYeCKHEe PA0OTHI

I[IpakTuueckass padbora «Co3mxaHue MOJEIU BUPYCay.

Tema 8. ’Ku3HeHHbIH MK KJIETKH (6 4)

Knerounslii 1uki, ero mepuonbl u perymsimus. WMHTepdasza
1 MuT03. OCOOEHHOCTH MPOLIECCOB, MPOTEKAIOIIUX B HHTEpPa3ze.
ITogroroska KIIETKH K JCJICHUIO. [IpecunTeTnyeckuit
(MOCTMUTOTHUYECKUI), CHUHTETUYECKUH U MOCTCUHTETUYECKHIA
(IPEeMUTOTUYECKUI ) TIEPUOIBI UHTEP(A3BI.

Marpuunbiii  cuntre3 JHK — pemmukanus. [IpuHiuns
permmkannu JIHK: KoMImeMeHTapHOCTh, IOJIYKOHCEPBAaTUBHBIN
CUHTE3, aHTUHapajuieNbHOCTh. Mexanusm permkauuun JHK.
Xpomocombl. CtpoeHue xpomocoMm. Temomepsl U Teromepasa.
XpOMOCOMHBIN HAOOp KIETKU — KapuoOTHIL. JIUTUIOMAHBIN
U TaIJIOUIHBIM HAaOOpbl XpoMocoM. ['OMoJIOrMYHBIE XPOMOCOMBI.
[TonoBbIe XpOMOCOMBI.

Henenune xineTku — MuTo3. CTaauu MHUTO3a U MPOUCXOSAIINE
B HUX Ipouecchl. Tumbel muTOo3a. KapuokmHe3 | IUTOKUHES.
buonornueckoe 3Ha4eHNE MUTO3A.

Perynauus mutoTrueckoro mukia kietku. [Iporpammupyemas
KJIETOYHAsi THOEJb — aIonTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAJIbHAs T€HOMHKA.
Mexanuzmol  nponugepayuu, oughgepenyuposku, cmapenus
u eubenu knemok. «Lugpposas knemrkay — buourgpopmamuyeckue
MoOenu hYHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpanuu

Tabauibl ¥ cxeMbl: «OKU3HEHHBIH UK KISTKU», «MHUTO3»,
«Ctpoenue xpomocomy, «Permukanus JJTHK».

OOopyIoBaHUe: CBETOBOM MHMKPOCKOI; MHKpPOIpENnaparhl:
«MHTO3 B KJIETKAaX KOPEIIKA JIYKay.

JlabopaTropHblie U IpakTHYECKHE PAGOTHI

1. JlabopatopHas pabGotTa «/3yyeHHMEe XpPOMOCOM Ha
TOTOBBIX MUKpOIIpernapaTaxy.

2. JlabopaTtopHas pabora «Habmogenune wmwurTo3a
B KJIETKaX KOHYMKA KOPEIIKa JTyKa».



Tema 9. Ctpoenue u pyHkuuu opranusmos (17 1)

buonornueckoe pazHooOpazue opraHu3mMoB. OIHOKIETOYHBIC,
KOJIOHUAJIbHbIE, MHOI'OKJIETOUHBIE OPTraHU3MBI.

OCO0OeHHOCTH CTPOEHUS U KU3HENESITEIbHOCTH OJHOKIECTOYHBIX
opranu3MoB.  bakrepum, apxew, OJHOKJIETOYHbIE  TPHUOBI,
OJTHOKJICTOYHbIE BOJOPOCIH, JIpyrue MpoTHCThl. KojoHuaibHbie
OpraHU3MBl.

B3auMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHusma. TkaHw,
OpraHbl ¥ CUCTEMbl OpraHoB. OpraHu3Mm Kak €IMHOE LEIOE.
I'omeocras.

Tkanu pacTeHui. Tunel pPaCTUTEIIBHBIX TKAHEU:
oOpa3oBaTenbHas,  IOKPOBHAas,  IMPOBOASIIAs,  OCHOBHAs,
MEXaHUYECKas. OcoOenHoctu CTPOECHH, byHKIMi

Y PacroJIOKEHUs TKaHEW B OpraHax pacTeHUil.

TkaHu >KMBOTHBIX U 4YeJOBEKAa. THIMBI >KUBOTHBIX TKaHEH:
SNUTENNANbHAS,  COCJUHUTEIbHAS,  MbIIICYHAsl,  HEpBHAs.
OcobenHoctn cTpoeHus, (YHKIHMHA W PACIONIOKEHHSI TKaHEH
B OpraHax »KMBOTHBIX U YEJIOBEKaA.

Opransl. BereraTuBHbIE U reéHEpaTUBHBIE OPTraHbl PACTCHHI.
Oprasbl ¥ CUCTEMBI OPraHOB >KMBOTHBIX W uejoBeka. PyHKIUU
OpraHOB ¥ CUCTEM OpPraHoOB.

Onopa Tena opranusMoB. Kapkac pacrenuil. Ckenersl
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX JKMBOTHBIX. HapyKHbIi
1 BHYTpeHHUH ckeneT. CTpoeHHe U TUIIbI COEAMHEHUS! KOCTEH.

JBr>xeHue OPTaHU3MOB. JBr>xenue OJHOKJIETOYHBIX
OpraHu3MoB: amMEOOMAHOE, KTYTUKOBOE, pecHU4YHoe. JIBMKeHue
MHOTOKJICTOYHBIX PACTeHHWI: TpPOMU3Mbl U HacTUM. JIBUKeHUe
MHOT'OKJIETOYHBIX KMBOTHBIX U YEJIOBEKA: MBILIEYHAS CUCTEMA.
Pednexc. CkeneTHple MBIIIIIBI U UX padoTa.

[lutanue opranusmos. lloriomieHue BOIbI, YIVIEKHCIOIO rasa
Y MUHEPAJIBbHBIX BEIIECTB pacTEeHUsIMU. [luTaHWe >KUBOTHBIX.
BuyTpunonoctHoe u BHYTpUKIETOUHOE TuuieBapeHue. [luranue
MMO3BOHOYHBIX KHUBOTHBIX. OTAENBI MHUIIEBAPUTEILHOTO TPAaKTA.
[MumeBaputenbuble  xkene3bl.  [IuimeBapuTenbHas — cucreMa
Yeo-BeKa.

Jpixanue opranu3moB. [[pixanue pacreHui. [[pixanue
KUBOTHBIX. [{nddy3us ra3os yepes noBepxHOCTh KieTkH. KokHoe
neixanue. JlpixarenpHas MOBEpXHOCTh. JKaOepHoe U NErovyHoe



nbpixaHue. JlpIXxaHue I03BOHOYHBIX JKMBOTHBIX U YEJIOBEKA.
OBOIOIIMOHHOE YCJIOKHEHUE CTPOEHUS JIETKUX I103BOHOYHBIX
KUBOTHBIX. JlpIxaTenpHash cHUCTEMa 4YelloBeKa. MexaHu3m
BEHTWSIIMM JIETKUX Yy OTUL W MJICKONMTAOIIUX. Perymsanus
IbIXaHus. JpIxareabHbie 00bEMBI.

TpaHcnopT BemiecTB y OpraHu3MoB. TpaHCIIOPTHBIE CHCTEMBI
pactennii. TpaHcnopT BemIECTB Yy )KMBOTHBIX. KpoBeHOCHas
cucreMa M e€ opranbl. KpoBeHOCHass cucTeéMa IO3BOHOYHBIX
KUBOTHBIX U uesnoBeka. Cepalle, KpPOBEHOCHBIE COCYJIbl U KPOBb.
Kpyru kpoBooOparieHus. DBOIIOLMOHHbBIE YCIOKHEHNUS CTPOSHUS
KPOBEHOCHOW CHCTEMBI MIO3BOHOYHBIX KUBOTHBIX. Paborta cepana
U €€ peryJssuus.

Boiaenenue Y OpraHu3MOB. Beinenenue Yy PaCTEHHI.
Breigenenue y xuBOTHbIX. CoOKpaTUTeNbHblE Bakyosud. Oprasbl
BblieneHUs. OUiIbTpanus, ceKpeuusi 1 o0paTHOE BCachIBaHUE KaK
MeXaHU3Mbl pabOThl OPraHoB BblAeIeHUS. CBA3b MOJOCTH Teja €
KPOBEHOCHOM U BBIICIUTEIBHON CHUCTEMaMHU. Beinenenue
y IO3BOHOYHBIX JKMBOTHbIX M uenoBeka. [louku. Crpoenue
u pyHKIMOHUpOBaHUE HeppoHa. OOpazoBaHNE MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3aliUTa y OAHOKJIETOYHBIX OPraHU3MOB.
Criopbl OaxkTepuit U LIACTHI IIPOCTEUINX. 3amura
y MHOTOKJIETOUHBIX pacTeHuid. Kyrukyna. Cpencrsa macCUBHOM
Y XUMHUYECKOM 3a1uThl. OUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIoKpoBEI M MX
MPOM3BOJHBIC. 3amuTa oOpraHu3dMa oT OonesHen. MmmyHHas
cucreMa uenoBeka. KIeTO4YHbII M ryMOpajgbHBI HMMMYHUTET.
Bpoxxnéuusiii 1 npuoOpeTEHHBIN cHeUPpUUIECKUI UMMYHUTET.
Teopus kiaoHaNBHO-ceNeKTUBHOr0 nMMyHuTeTa (I1. Dpnux, G. M.
bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI OPraHU3MOB.
Ponp BpOXIEHHOTO MMMYHHMTETa B Pa3BUTUU CUCTEMHBIX
3a00JIeBaHUH.

PaznpaxxumocTs M peryssuusi y opraHu3MoB. PazngpaxumocTts
Yy OJJHOKJIETOUHBIX ~ opranu3moB. Takcucel. PaznpaxumocTs
U PETyJsius y pacTeHUN. PocToBBIE BeleCTBa U UX 3HAYCHHUE.

HepBHast cuctema u pediieKTopHass peryiasuusi Y >KHMBOTHBIX.
HepBHast cucrema u e€ oTAenbpl. DBOJIIOLIMOHHOE YCIOXKHEHHE
CTPOEHHSI HEPBHOH CHCTEMBbI Y *KHBOTHBIX. OTAENIbl TOJOBHOIO
MO3Tra MO3BOHOYHBIX KMBOTHBIX. Peduiekc u peduiekropHas nyra.



besycroBHbIE U yCTIOBHBIE PE(IEKCHI.

['ymMopasibHast peryssiiusi ¥ SHOAOKPUHHAS CHUCTEMa YKUBOTHBIX
u yesoBeka. JKene3sl DHIAOKPUHHOW CHUCTEMBI W MX T'OPMOHBI.
HelictBue TOpMOHOB. B3auMMOCBSA3b HEPBHOM U 3HAOKPUHHOMN
cucreM. [ unoranamo-runoduzapHas cucrema.

JemMoHCTpauMu

Iloprper: U. I1. ITaBnos.

Tabmuier U CXEMBbI: «OIHOKJIETOYHbIE BOJIOPOCIINY,
«MHOroknerounsle Bojgopocian», «bakrepun», «lIpocreiimue»,
«Opranbl  LBETKOBBIX  pacTeHHi», «CHUCTEMBl  OpraHOB
[I03BOHOYHBIX )KMBOTHBIX», « BHyTpEeHHEE CTPOEHHE HACEKOMBIX),
«Tkanu pacrenuit», «KopHebie cuctemMbl», «CTpoeHue cTeOmus»,
«CTpoeHue TUCTOBOM MIIACTUHKNY, « TKaHU )KUBOTHBIX», «CKener
yenoBeka», «llumeBapurensHas cucrema», «KpoBeHocHas
cucreMa», «/lpixatenbHas cucrema», «HepBHas cucremay,
«Koxa», «MpbllieyHass cucreMayn, «BplnenuTenbHas cuUcTEMay,
«OHIOKpUHHAs cucTemay, «CTpoeHue MbIby, «MMMyHUTETY,
«Kunie4HonoaocTHbIey, «Cxema MUTaHUA pacTeHui»,
«KpoBeHOCHbBIE CUCTEMBI [TO3BOHOYHBIX KHBOTHBIX», «CTpoeHHE
ruape», «CTpoeHue IUlaHapum», «BHyTpeHHee CTpoeHue
T0XIeBOTO uepBs», «HepBHas cucrema prioy, «HepBHas cucrema
narymkn», «HepBHas cucrema mnpecMblkaromuxcs», «HepBHas
cucrema nTuiy, «HepBHas cucrema miiekonuTaroumxy», «Hepsuas
crcrema yesoBekay, «Pediexcy.

OOopyoBaHWe: CBETOBOM MHMKPOCKOI; MHKpPOIpErnapaTsl
OJTHOKJIETOYHBIX ~ OpPraHM3MOB;  MHKpOINpENaparbl  TKaHEW;
PaKOBUHBI MOJUIFOCKOB; KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKUX;
KMBBIE K3EMIUISIpbl KOMHATHBIX pacTeHUi; repoapuu pacTeHUn
pa3HbIX OTJEJOB; BIAXKHBIE IpenapaThl >KUBOTHBIX; CKEJIETHI
MO3BOHOYHBIX; KOJUIEKLIMU OECIO3BOHOYHBIX *KMBOTHBIX; CKEJIET
4yeloBeKa; O00OpyloBaHUE JUIsl JEMOHCTPAllUd TOYBEHHOTO
Y BO3JYUIHOIO IHUTAaHUS pPACTEHUM, pacIIeIUIEHUs Kpaxmaia
1 0eNKOB TmOJ JeicTBHEM (EpMEHTOB; OOOpyJdOBaHWE st
JEMOHCTPALIMA OMNBITOB IO M3MEPEHUIO KU3HEHHOW EMKOCTH
NETKUX, MEXaHU3Ma JIbIXaTeNIbHbIX JBUKEHHI; MOEIU TOJIOBHOTO
MO3ra pa3Iu4HbIX KUBOTHBIX.

JlabopaTropHbie ¥ IpaKkTHYeCKHE PA0OTHI

1. Ja6opaTopHas paborTa «M3yueHne  TKaHeu




pacTeHui».

2. JlabopaTtopHas paboTa «3ydenne  TkaHen
KUBOTHBIX».

3. JJabopatopHas paboTa «3yueHne  OpraHoB
I[BETKOBOT'O PACTCHUSI.

Tema 10. Pa3mHoKeHHe 1 pa3BUTHE OPraHu3MoB (8 1)

@opMbl  pa3MHOKEHHUSI OpPraHu3MOB: Oecmojioe (BKIOYas
BETre€TaTUBHOE) U MOJIOBOE. Buael 0ecrnoioro pa3MHOXKEHUS:
MOYKOBaHUE, CIIOPYJISILMS, (pparMeHTanus, KIOHHPOBAaHHUE.

ITonmoBoe pa3muoxeHue. [IonoBble KIIETKH, WM raMeTsl. Menos.
Cramun meiioza. [loBenenne xpomocoM B Meiioze. Kpoccunrosep.
bronorudeckuii cmMbIca MeH03a U MOJI0BOro npoiecca. Meios u ero
MECTO B KU3HEHHOM IHKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pas3BuTtHe. [‘ameroreHes y >KMBOTHBIX.
[TonoBeie xene3bl. OOpa3oBaHHe U Pa3BUTHE TMOJOBBIX KIETOK.
Cnepmarorenes u oorexes. CTpoOeHHUE MOJOBBIX KIETOK.

OmnogoTBOpeHHE ¥ SMOPHOHATBHOE PA3BUTHE >KUBOTHBIX.
Crioco6bl OTUIOZIOTBOPEHUS: HapY>KHOE, BHYTpEHHEE.
[TapTeHorenes.

WnauBuayanbHOe  pa3BUTUE ~ OpPraHU3MOB  (OHTOIEHE3).
OMOpHOJIOTHsl — HayKa O pa3BUTHH OpraHu3MoB. Mopgozenes —
00Ha U3 21a8HbIX NPoOaeM dImobpuonocuu. Konyenyus mopghozenos
u mooenu mopgpocenesza. Ctaaun >MOpUOreHe3a >KUBOTHBIX (Ha
npumepe  sarymku).  JpoOnenme.  Tumbsl  apoOieHus.
Jemepmunuposarnnoe U HeOepMUHUPOBAHHOE Opobnenue.
brnacryma,  Ttumer  Omactyn.  OcoOeHHOCTH — IpOOJIEHUS
MJIEKONMUTAIOMNX.  3apOABIIIEBBIE  JINCTKM  (racTpyssnus).
3akiagka OpPraHoB M TKaHEH W3 3apOJbIIIEBBIX JIMCTKOB.
B3aumHoe BiMsHME YacTell  pa3BUBAIOLIETOCS  3apoAblila
(omOpuoHanbHAs ~WHAYKIHWSA). 3akiajKka IUlaHAa  CTPOCHHS
KUBOTHOTO KaK pe3ylbTaT HEpPapXUYECKUX B3aMMOACHCTBUIM
reHoB. BrnusHue Ha 5>MOpHOHANIbHOE pPAa3BUTHE PaA3TUYHBIX
(aKTOpPOB OKpPYKAIOIIEH Cpebl.

Poct u pa3Butue XuUBOTHBIX. [loCTAIMOpHOHANBHBIN MEPUO.
[Ipsmoe u HenpsMoe pasBuTHe. PasButue c meramopdo3om
y 0eCI03BOHOYHBIX U MO3BOHOYHBIX >KMBOTHBIX. buonoruueckoe
3HAUEHHUE MPSIMOTO U HENPSIMOIO Pa3BUTHS, UX PACIpOCTPAHEHUE



B nipupojie. Turbl pocta XUBOTHBIX. DAKTOPHI PEryJsiiUA pOCTa
KUBOTHBIX U uejoBeka. CTaguu MoCcTIMOPHOHAIBHOTO Pa3BUTH
y )KMBOTHBIX M 4eloBeka. Ilepuonapl OHTOreHe3a 4eloBEKa.
Crapenue U cMepTh Kak OMOJIOrHYECKHEe TPOIECCHI.

Pa3zmHoOXeHue u pasButHe pactenuid. ['ameTodut u ciopodur.
Melio3 B KWM3HEHHOM IMKJIE pacTeHuil. OOpa3oBaHue CIOp
B npoiiecce Meio3a. ['amerorenes y pactenuid. OmiogoTBopeHue
U pa3BUTHE pacTUTENbHBIX OpraHU3MOB. JIBoitHOE
OIJIOZIOTBOPEHHE Yy IIBETKOBBIX  pacTeHuid.  OOpa3zoBaHue
U pa3BUTHE CEMEHH.

MexaHu3Mbl peryJIsiLiuid OHTOT'€HE3a Y pAaCTEHUI U JKUBOTHBIX.

JdeMoHcTpannn

Ioprperer: C. I'. Hapamun, X. [lIneman.

Tabnuier u cxempl: «BereratnuBHoe pa3sMHOKeHUE», «THIbI
0ecrosioro pa3sMHOXKEHHUsD», «Pa3MHOXKEHHE XJIaMUJIOMOHAIBI,
«Pa3smHOXkeHue dBrieHb», «PasMHOXkeHue ruape», «Menosy,
«Xpomocombl», «['amerorenes», «CTpoeHue SAHLEKIETKH U
cnepMaro3onsia», «OCHOBHbIE CTaIuU OHTOreHe3a», «lIpsmoe u
HENpsIMOE pa3BuUTHE», «Pa3zBuThe Mailckoro xyka», «PasBurne
capaHun», «Pa3BuTue IArymku», «/[BoliHOe OII0I0TBOPEHUE
y LIBETKOBBIX pacTeHuil», «CTpoeHHe CeMsSH OJHOAOJIbHBIX
U JBYAOJbHBIX pacTeHui»,
«OKW3HEHHBIN UK MOPCKOW KanycTh», «JKM3HEHHBIN UK MXa»,
«OKW3HEHHBIN TUKII TATOPOTHUKAY, «/KM3HEHHBIN UKII COCHBD.

OOopyoBaHWe: CBETOBOM MHMKPOCKOI; MHKpPOIpErnapaTsl
SMIEKJIETOK U CliepMaTo30ua0B; Mojaenb «l{ukn  pa3BuTus
JIATYIIKW.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI

1. labopaTtopuass paborta  «M3yuenue cTpoeHUs
MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpeNapaTaxy.

2. [Ipaktuueckas pabora «BbIsABICHHE TPU3HAKOB
CXO/JICTBA 3apObIIIEH MTO3BOHOYHBIX YKUBOTHBIX».

3. JlabopaTtopHas paboTa «CTpoeHrue  OpraHoB
Pa3MHOKEHHUS BBICIIUX PACTEHUI.

Tema 11. T'eHermka — HayKa o0 HACJeJACTBEHHOCTH
U UI3MEHYUBOCTH OPraHU3MOB (2 4)
HcTopusi CTaHOBIIEHHS W Pa3BUTHUA TE€HETUKHM Kak HAyKH.



PaGorer I'. Menpens, I.Jle ®puza, T.Moprana. Ponb
OTCUECTBEHHBIX YUYEHBIX B pa3BuUTHU TeHeTuku. Paboter H. K.
Konsuosa, H.W. BaBunoa, A. H. benozepckoro, I'. ]
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeepa-Pecosckoro.

OCHOBHbIE TEHETUYECKUE MMOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE
XPOMOCOMBI, aJUICJIbHbIE T'€HbI, QJIbTEPHATUBHBIC IPU3HAKH,
JOMUHAHTHBIN U PELECCUBHBIN [IpU3HAK, FOMO3UIOTA,
reTepo3uroTa, 4YMcTas JWHUSA, TUOPUIbI, TEHOTHUI, (PEHOTHI.
OcHoBHBIE METO/IbI TE€HETUKHU: THOPUI0IOTHUECKHIA,
LUTOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUUECKHI.

JleMoOHCTpanuu

Hoprpetel: I'. Mennens, I'. e ®puz, T. Mopran, H. K.
Konsnos, H. 1. Basunos, A. H. benosepckuit, I'. /[. Kapnieuenko,
1O. A. @ununuenko, H. B. Tu-modeen-PecoBckuii.

TaOauIbl ¥ CXEMBI: «Metoapl  TCHETHUKN, «Cxembl

CKpEITUBAHUS.
JIabopaTopHble M NpaKTHYECKHE PA0OTHI
JlaGopaTropHas paodora «JIpo3zoduia Kak 00BEKT

TEHETUYECKUX UCCIETOBAHUIN.

Tema 12. 3akoHoMepHOCTH HacJieAcTBeHHOCTH (10 4)

Monorubpuanoe ckpemmuBanue. [lepBbiii 3akon Menpaens —
3aKOH eqMHO000pa3us THOpHAOB MepBoro mokoseHus. IIpaBuio
JOMUHHMpOBaHusA. Bropol 3akoH MeHiens — 3aK0H pacllerIeHUs
npu3HakoB.  LluTomornyeckue  OCHOBBI ~ MOHOTHOPUIHOTO
CKpeIIMBaHus. | UmoTe3a YyucToThl ramer.

AHanu3upyrollee ckpeuuBanue. [IpomMexxyTouHbId XapakTep
HaclieoBaHus. PacluermieHne NpU3HAKOB TIPU  HEMOJIHOM
JOMUHUPOBAHUH.

Jurubpunnoe ckpenuBanue. Tpetuii 3akoH MeHaens — 3aKoH
HE3aBHUCHUMOI'O HaclelOBaHUs TMpHU3HakoB. Lluromormyeckue
OCHOBBI JUTHOPUTHOTO CKPEIINBAHUSA.

CueruieHHOE HacnegoBaHue npusHakoB. PaboTsl T. Moprana.
CuenneHHoe HaclelIOBaHWE TE€HOB, HApYLIEHHE CLEIUICHUS
MEXy FreHaMHU. XpOMOCOMHAasi TEOPUS HACIEICTBEHHOCTH.

I'eneruka nmona. XpoMOCOMHBIA MEXAHU3M OIpPEIEIEHUS MOJa.
AyTocoMBbl U TOJIOBBIE XPOMOCOMBI. ['omorameTHbIi
Y reTeporamMeTHbId 1ojl. ['eHeTnueckas CTPyKTypa IOJOBBIX
xpomocoM. HacrnenoBaHue npu3HakoB, CUEIUICHHBIX C ITOJIOM.



I'enorunn  xak  memoctHas — cucrema.  Ilnenorponus —
MHOJKECTBEHHOE JCUCTBHE TI'eHa. MHOXECTBEHHBIH aJlJIEIIN3M.
B3anmoneiicTBre HeayeNbHbIX TE€HOB. KOMILIEMEHTapHOCTD.
Onucrtas. [lonumepusi.

I'eHeTMYECKUI KOHTPOJIb pa3BUTUSA PACTEHUMN, KUBOTHBIX
U 4eJIOBEeKa, a TakkKe (PU3MOJIOTMYECKUX IPOILIECCOB, MOBEICHUS

Y KOTHUTUBHBIX byHKIMHA. I'enetnueckue MEXaHU3MBI
CUMOMOIreHe3a, MEXaHM3Mbl  B3aUMOJEHCTBHS  «XO3SHMH —
[apasuT» U «XO035MH — MHKpPOOMOM». ['€HeTHuecKue acIeKThl

KOHTPOJSI W M3MEHEHHUS  HACJIEICTBEHHOW  HHQOpMAIUH
B IIOKOJICHUSAX KJIETOK U OPraHU3MOB.

JdeMoHcTpannn

IToprpetet: I'. Menaens, T. Mopras.

Tabmunpl u cxempl: «llepBbiii 1 BTOpOH 3akoHbI MeHuems»,
«Tpernii 3akoH MeHnens», «AHAIU3UPYIOIIEE CKPELUIMBAHUEY,
«Henonnoe pomuHupoBaHue», «CHEIJIEHHOE HacJaeA0BaHUE
IPU3HAKOB Y Apo3ouibl», «['eHetuka mnona», «Kapuotun
yenoBekay, «Kapuotun npozodumsi»y, «KapuoTum mNTUIBDY,
«MHO€ECTBEHHBIN aIeaIn3M», «B3auMoaeCTBIE T€HOBY.

OOopyiaoBanue: MoOJeNnb JUig  JEMOHCTpAallMd  3aKOHOB
eanHoO00pa3us TUOPHUIOB TEPBOrO TMOKOJEHUS W PaCIICIICHUs
MPU3HAKOB; MOJEINb I AEMOHCTpPAllUM 3aKOHAa HE3aBUCHMOIO
HAacJel0BaHUs  NPHU3HAKOB, MOJENb JUIL  JIEMOHCTpanuu
CLEIUICHHOIO HAacJIeJ0BaHUs IPU3HAKOB;, CBETOBOM MHUKPOCKOIL,
MUKpomnpenapar: «/Ipozopuna.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI

1. [lpakTuueckas pabora «/M3ydyeHue pe3yabTaToOB
MOHOTHOPUAHOTO CKPEINUBAHUS Y IPO30(DHUIBI.

2. [IlpaxkTtuueckas paboTa «/M3yueHue pe3yabTaTOB
JUTUOPUTHOTO CKPEUTUBAHUS Y APO30(DUITBIY.

Tema 13. 3akoHOMepHOCTH U3MEeHYUBOCTH (6 1)
B3aumopeiictBue reHotuna ucpenbl npu  (GOPMUPOBAHUU

¢denorumna. N3meHunBOCTH IIPU3HAKOB. KauecTtBennsble
1 KOJIMYECTBEHHBIE MIPU3HAKHU. Bunsr U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJICACTBECHHAS.

MonudukannonHas U3MEHYHUBOCTD. Pons cpensl

B (hopmupoBaHUM MOAUDUKAIIMOHHON W3MEHYUBOCTU. Hopma



peakuuu npu3Haka. BapuanoHHbIN psig M BapuallMOHHAS KpUBas
(B. Horanncen). CoiicTBa MoIu(PUKAIIMOHHON N3MEHUYHNBOCTH.

I'eHoTnnmueckas M3MeHUYMBOCTb. CBOMCTBA T'€HOTHIIMYECKOM
N3MEHYUBOCTH. Buaer  remoTmmmdeckon W3MCHYHBOCTH:
KOMOMHATHBHAsSI, MyTallHOHHASI.

KomOunatuBHas ©3MEHYMBOCTH. MeH03 M TI0JIOBOH IpoIiecc —
OCHOBa KOMOMHATMBHOM HM3MEHYHUBOCTH. POIbL KOMOMHATHBHON
W3MEHYMBOCTH B CO3JaHMM  TEHETHYECKOTO0  pasHOooOpas3us
B IIpeiesiax OJIHOTO BHUJIA.

MyTauuoHHass HW3MEHYMBOCTh. BuHIBI MyTauuii: TEHHBIE,
XpPOMOCOMHBIE, TeHOMHbIe. CIOHTaHHBIE W UHIYLIUPOBAHHbBIC
MyTaluu. Snepubie U IIATOINIa3MaTHYSCKHE MyTal1u.
CoMarrueckre ¥ moJioBble MyTaruu. [[pudrHbl BO3SHUKHOBEHUS
MyTaiuid.  MyTareHsl M MX  BIMSIHUE HAa  OpPraHU3MBL.
3aKOHOMEPHOCTHU MYTaI[MOHHOTO mpoiiecca. 3aKkoH
TOMOJIOTHYECKHX PSJIOB B HacieacTBeHHo nameHunBoctu (H. U.
Basunos). Baesigeprnast ”3BMEHUYMBOCTh U HACIEACTBEHHOCTD.

Onueenemuxa U SNUSEHOMUKA,  PONb  INUSEHEMUUECKUX
Gaxmopos 6 Hace008aHUU U UBSMEHYUBOCMU (DEHOMUNUYECKUX
NPUSHAKOB ) OP2AHUZMOB.

JleMoOHCTpaL U

Ioprpetst: I'. [le @pus, B. Moranucen, H. 1. BaBunos.

Tabauie! U CXEMBL: «Buel W3MEHUYUBOCTH,
«MoauduxanmonHas W3MEHYUBOCTHY, «KoMOnHaTuBHas

M3MEHYUBOCTHY, «Meito3y, «OmiogoTBopenuey, «I'eHeTnueckue
3a00JeBaHus YeIoBeKay, «Buipl MyTanuii».

O0opyaoBaHue: KUBbIE U repOapHbIe 3K3EMIUISIPbl KOMHATHBIX
pacteHuil; pucyHkH (¢dororpaduu) >KUBOTHBIX C Pa3IUYHBIMU
BHUJIaMU U3MEHYHBOCTH.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI

1. JlabopaTopHas pabora «Iloctpoenue

BapHallMOHHOTO PsJ1a U BApUALIMOHHON KPUBOW».
2. IlpakTuyeckass pa6ora «Myrammu y apo3oduisl  (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 14. I'eHeTuka yesiopeka (3 4)

Kapunorun 4eJI0BEKa. Me:xyHapoaHas IporpaMma
UCCIIEIOBaHMsI T€HOMa dYelloBeKa. MeToAbl M3y4eHUs T'€HETHUKH
YeJIOBEeKA: TeHeaIOTHUYEeCKUM, ONM3HELOBBIN, IIUTOr€HETUYECKHH,




MONYJIALMOHHO-CTATUCTUYECKUN,  MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpeMeHHOE  OIpeAeNIeHHE  TEHOTHUIA:  MOJHOT€HOMHOE
CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHHE, B TOM YHCJE C IIOMOILIBIO
[111P-anamu3a. HacnencrBenHblie 3a00eBaHus YenoBeKa. I eHHbIC
¥ XpPOMOCOMHBIE O0JIe3HU YenoBeka. bone3Hu ¢ HacieacTBeHHOU
MPEAPACIIONOKEHHOCThIO. 3HAYEHUE MEIULMHCKON T'€HETHKU
B IIPEIOTBPAIICHUN U JICUCHUU TEHETUYECKHX 3a00JeBaHUI
YeJI0BEeKa. Menuko-reHeTu4eckoe KOHCYJIbTUPOBAHHE.
CrtBosioBbIe KiIeTKH. [IOHSATHE «TEHETUYECKOTO Ipy3a». DTUUECKUE
aCreKThl MCCIEAOBAHUNA B OOJACTH pPEJAKTUPOBAHUS TeHOMA
U CTBOJIOBBIX KJIETOK.

['enernyeckue (HaKTOpbl TOBBIIIEHHONW YYBCTBUTEIHHOCTHU
9eloBeKka K QU3UYECKOMY M XUMHUYECKOMY  3arps3HCHHIO
OKpy’Karolied cpeapl. ['eHeTnueckass NpeapacrooKEHHOCTh
YeJI0BeKa K MaTOJOTUSIM.

JdeMoHCcTpannmn

TaOmumnet 1 cxemel: «Kapuotun genoBekay, «MeTOAbI H3ydeHUs
TeHETUKH YeloBeKay, «[ eHeTnyeckue 3a00aeBaHUs YETI0BEKa.

JlabopaTropHble 1 IpakTHYeCKHE PAGOTHI

[Ipaktuueckas pabota  «CocTaBieHHE U aHAIU3
POAOCIIOBHO.

Tema 15. Cenexkuusi opranuzmos (4 4)

Jomectukanusd W celeKuMs.  3apOXKIACHHE  CEJIEKLIMU
W TOMECTHKAIVH. VYuenne H. . BaBunosa o [lentpax
MPOUCXOXKACHUS U MHOTOoOOpas3usi KyJIbTypHBIX pacTeHHid. Ponb
CEJICKIIUM B CO3/IJaHUM COPTOB PACTEHUM W MOPOJ IKUBOTHBIX.
Copr, mopoma, mrTaMM. 3aKOH T'OMOJIOTMUECKHX PSAOB
B HacJieacTBeHHoM m3MeHunBocT H. M. BaBunoBa, ero 3sHaueHme
JUIs1 CENIEKIIUOHHON PabOTHI.

Metoapl cenekMoHHON paboTel. MckyccTBeHHBIH 0TOOp:
MacCoOBBI M MHAMBHUIYAIbHbIA. Omansi  KOMOUHAYUOHHOU
cenexyuu. VictipiTanue mpousBoauTenelt mo notoMctBy. OT6op mo
TEHOTHITY C TIOMOIIbIO OLIEHKH (PEHOTHIa MOTOMCTBA M OTOOP MO
TEHOTHUITY ¢ ToMonIpto aHanuza JIHK.

HckyccTBEHHBIN MyTareHe3 Kak MeTOJ| CeJIEKIIMOHHOW paboTHI.
PannanvoHHBIN 1 XUMAYECKUM MyTareHe3 Kak MCTOYHHUK MyTalui
y KyIbTYpHBIX (hOpM OpraHu3moB. Mcnoib30BaHHE T€HOMHOTO



penakTHpOBaHUS U METOAOB pekoMOmHaHTHBIX JIHK  mis
MOJIyYEHHUsI UCXOJHOT0 MaTepuaia Jisl CeIeKLIUU.

[Tonydyenue mnomumonaoB. BHyTpuBMmoBas rubpuan3anus.
bnuskopocTBeHHOE CKpeIllMBaHuUE, WIH UHOPUIMHT.
HeponcTBeHHOE CKpenBaHue, Uik ayTOpuanHT. I eTepo3uc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenekuuu. OtnanéHHas
ruOpummzanms.  [Ipeomonenue  Oecruiomusi — MEKBHUIOBBIX
ruOpunoB. JIOCTM)KEHHS CEJIeKIUU PACTEHUH U )KMBOTHBIX.
«3enénas pesonioyusy.

CoxpaHeHue U U3y4eHHe TeHETUYECKUX PECYPCOB KYJIbTYPHBIX
pacTeHUi M MX JUKHUX POAMYEH JUIsl CO3JaHMsl HOBBIX COPTOB U
rUOpUJOB  CEIbCKOXO3SWCTBEHHBIX  KYIbTyp.  M3yuenue,
coxpameHue U  YnpaeleHue — 2eHemuyecKumMu - pecypcamu
CebCKOXO03AUCMBEHHBIX U NPOMBICIIOBHIX JHCUBOMHBIX 6 YEJISX
VAYUUEHUS. CYWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U
KpOCCo8, 8 MOM Uucjie ¢ NpuMeHeHUuem COBPeMEeHHbIX Memo008
HAYYHBIX UCCAe008AHUL, Nepedosblx uodel U NepcneKmu8HbIX
MEXHON02U.

JleMoOHCTpaL U

Iloprpete: H. U. BaBunos, U. B. Muuypun, I'. 1. Kapneuenko,
I1. I1. JIykpsinenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabauiel u cxeMbl: «LleHTpBI MPOUCXOXKACHUS U MHOTOOOpa3us
KYIbTYPHBIX  pAacTeHMil», «3aKOH TOMOJIOTMYECKUX PSAJOB
B HACNIEJACTBEHHON W3MEHUYMBOCTH», «METOIbl  CeleKuun»,
«Otnanénnas rudpuanszanus», «MyrtareHes».

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI

1. laGopaTopHas paboTa «3yuenue  copToB
KYJIbTYPHBIX PACTCHHUI U TTOPOJI JOMAITHUX KHUBOTHBIX).

2. labopaTtopuas paboTa «3yueHne  MeTO/OB
CEJICKLIUU PaCTEHUI».

3. IlpakTtuueckas padota «[IpuBUBKa pacTeHU».

IKcKypeust KOCHOBHBIE METOIbl M JOCTHXKEHHUS CEJIEKLIUU
pacTeHMii U KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIHIO, IJIEMEHHYIO
(bepMy, COPTOUCTIBITATENbHBIM y4acTOK, B TEIUNIMYHOE XO3AHUCTBO,
B J1a00paTOpPHIO arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHos10rust U CHHTeTH4YecKasi Ouosorus (4 4)
OOBeKTHl, HCMOJB3yeMble B OMOTEXHOIOTHH, — KIETOYHBIC



Y TKaHEBbIE KYJIbTYPBl, MUKPOOPTaHU3MBI; UX XapaKTePUCTHKA.
TpaguumoHHass OMOTEXHOJIOTHS:  XJIEOONEYEeHUE, TOTyYCHUE
KHCIIOMOJIOYHBIX TPOAYKTOB, BUHOJEINE. MHUKPOOHOIOTUICCKHIA
CHHTE3. OOBeKTHI MUKPOOHOIOTUIECKUX TEXHOJIOTUH.
[TpowusBocTBO OeNKa, AMHHOKHUCIIOT U BUTAMUHOB.

Co3gaHne TEXHOJOTHH WM MHCTPYMEHTOB IICJICHAIIPABICHHOTO
W3MCHCHUS W KOHCTPYHUPOBAaHUS TCHOMOB C ICNIBIO TOTYYCHHS
OpPTraHU3MOB U MX KOMIIOHEHTOB, COJICPKAIIX HE BCTPCUAIOIINECS
B IIPUPO/Ie OMOCUHTETUICCKHE ITYTH.

Knerounas wrxeHepusi. MeTOAbl KyJIbTYPhl KJIETOK M TKaHEH
pacreHuii  u  kuBOTHBIX.  KpuobGanku.  Comarmueckas
ruOpuau3aIys U COMAaTHUYECKUil 3MOpuoreHes. lcmonb3oBaHue
rarionuioB B Ce-JIEKUUU pacTeHH. [lonyuenue MOHOKIOHANbHbIX
aumumen. Hcnonv3osanue MOHOKIOHANbHLIX U NOJUKIOHALILHBIX
anmumen 8 meouyure. VICKyc-CTBEH-HOE  OILIOJJOTBOPEHHE.
PexoHCTpyYKIIUS SIMIIEKICTOK U KIIO-HUPOBAHUE XKUBOTHBIX. MeTo
TPAaHCIUIAHTAIlMKA sJep KIETOK. Texnonozuu 0300po6ieHus,
KYIbMUSUPOBAHUsL U MUKPOKTIOHATILHO2O PA3MHOICEHUs
CeNbCKOXO03ANUCMEEHHBIX KYIbMYP.

XpoMOCOMHasl U TeHHasi WHXeHepHs. VICKyCCTBEHHBINH CHHTE3
reHa u koHcTtpyupoBanue pekoMOuHaHTHbIX JHK. Cozoanue
MPAHCceeHHbIX — opeanusmog.  JIOCTHKEHUS M MEepPCHEKTHUBHI
XPOMOCOMHOMU Y TEHHOU WH)KCHEPUU. DKoJorn4yecKkue
U ATHYECKUE TTPOOJIeMbl TeHHOW MH)KEHEPHH.

MenuuuHckue OuoTtexHoJoruu. [locmeenomuas yughposas
meouyuna.  III[P-ouacnocmuxka.  Memabonomuviii  aunanus,
2EHOYEHMPUYECKULl AHANU3 NPOMeoMa 4Heno8ekda Ol OYEeHKU
cocmosHusl e20 300posbsi. Hcnonvsosanue cmeosiosblx KIemox.
Tapeemnas mepanus paka. 3D-ououndgicenepus ons pazpabomxu
@DYHOAMEHMANLHBIX OCHO8 MEOUYUHCKUX MEXHOI02Ul, CO30aHUsl
KOMNIEKCHbIX MKAHell coYemanuem MexHOI02Ull MpEXMepHOco
ouonpunmunea  u ckagpgonrounea O pewteHus  3a0ad
NepPCOHANUZUPOBAHHOU MEOUYUHDL.

Co30anue  6eKMOpHLIX — BAKYUH  C yenvlo  obecnedenus
KoMOuHuposannou  3awumsl  om  6030youmenei  OPBH,
ycmanosnenue MONEKYIAPHLIX MeXaHUusMo8 @OYHKYUOHUPOBAHUSL
PHK-cooepoicawux  upycos, 8vl3blearomux 0cobo OnacHvle
3a001€8aHUSA YENI08EKA U HCUBOMHBIX.



JleMoHCTpanuu

Tabmumpl  u cxeMbl:  «lcmonbp3oBaHHEe  MHUKPOOPTaHU3MOB
B IPOMBIIIIJICHHOM  ITPOU3BOJICTBC), «Knerounas HHXXCHCPUA»,
«["eHHast UHKEHEPUY.

JlabopaTropHble 1 IpakTHYeCKHEe PA0OTHI

1. JlaGopaTopuas padora «/3yuenue 00BEKTOB
OMOTEXHOJIOTHI.
2. Ipakrtnuyeckasi padora «[losyueHne MOJOYHOKHCIBIX
IPOJYKTOBY.
IKcekypeusi «bHOTEXHOIOrNs — BayKHENIIAasl POU3BOIUTEIbHAS
cuia COBPEMEHHOCTH (Ha OMOTEXHOJIOTUUYECKOE
IIPOU3BOJICTBO)».
11 KJIACC

Tema 1. 3apoxaenue W pa3BUTHE IBOJIOUMOHHBIX
npeacrapjieHuii B Ouosornu (4 v)

OBOJIIOLIMOHHAS Teopus Y. JlapBuHa. IIpeanockunku
BO3HUKHOBEHHUS JAapBuHU3MA. JKHU3Hb U HayyHas JEATEIbHOCTh
Y. lapBuHa.

JBwxymue cuibl 3Boonnu BuioB no Y. JlapBuny (BbICOKast
MHTEHCUBHOCTh Pa3MHOXEHHUS OpraHU3MOB, HACJEICTBEHHAas
U3MEHUYUBOCTb, OOppOa 3a CYIIECTBOBAHME, €CTECTBEHHBIM
U UCKYCCTBEHHBIH 0TOOP).

Odopmnenune cunTeTHueckoit Tteopun HBomonuu  (CTDI).
Helitpanpnas teopus 3Bomonuu. CoBpeMEHHas 3BOJIOLUOHHAS
Ouosorus. 3HaueHHE HBOJIIOLIMOHHOW TEOopuu B (HOPMHUPOBAHHUU
ecrec-

TBEHHO-HAY4YHON KapTUHbBI MHpA.

JleMoHCTpanuu

Iloprpetel: Apwucrorens, K. Jlunneir, XK. b. Jlamapk,
2. K. Cenr-Unep, K. Kroswe, U. Hapsun, C. C. YerBepukos,
N. U. llImaneraysen, Jx. Xonaenn, /. K. benses.

Tabmunel u cxembl: «Cucrema >xuBoil mpupoasl (mo K.
Jlunnew)», «JlectHuma skuBBIX cymiecTB (o Jlamapky)y,
«MexaHusM  (GOpPMHpPOBAHUS  MPUCHOCOONEHUH Yy pacTeHHH
u kuBoTHBIX (mo  Jlamapky)», «Kapra-cxema Mapmipyra
nyremecrsuss Y. Jlapsuna», «Haxonxku Y. lapsuna», «Popmsl
OOpBHOBI 3a CYIIIECTBOBaHUEY, «IToponpr roiyoei,
«MHorooOpa3ue KynbTypHbIX ¢opM KamycTel», «I[lopomsl



JOMAIIHUX XHBOTHBIX», «Cxema O6paBOBaHI/I$I HOBBIX BHJIOB
(mo Y. JapBuny)», «CxemMa COOTHOUICHUS JBIKYIIMX CHJI
3BOJIFOITUN Y, «OCHOBHBIE TMOJIOKEHUSI CHHTETHYECKOH TCOpHUU
SBOJTIOLIMM.

Tema 2. MuxkposBoJonus u eé pe3yiabtarsl (14 1)

[Tonynsauumst  Kak  3J€MEHTapHas  €IUHMIA  3BOJIIOLMH.
CoBpeMeHHbIE METOJbl OLIEHKM T€HETHYECKOTO pPa3HOOOpa3us
U CTPYKTYpHI Honyisauuii. Mi3sMenenne reHopoHaa MOMyIsiy KaK
AJIEMEHTAPHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH T'€HETHYECKOro
paBHoBecus [[x. Xapau, B. BaitnOepra.

OnemeHTapHble  (HaKTOpbl  (ABIDKYILIME CHJIbI)  DBOJIOIMH.
MyranuonHusiid nporecc. KomOnHaTnBHAsS M3MEHYMBOCTB. Jlpeiid
T€HOB — CITy4aifHble HEHAIIPABJICHHbBIE U3MEHEHHS YacTOT ajieneit
B IOMYJISAIUSAX.  Dghghexm ocnosamens. Dghghexm 0OymulLI0uUH020
eopnviuika. CHUdICeHUe 2eHemu4ecKo20 pasHooopasus: NPUUUHbLL U
cneocmausi. Ilposienenue sghghexma Opeiigha cenos 6 6orbuux u
manvix  nonyaayusx.  Murpauun.  M3omAums  nonmynsuui:
reorpaduueckas (mpocTpaHCTBEHHAs), Ouosoruyeckas
(penpoIyKTHBHAS).

EcrecTBeHHBII 0TOOp — HAIMPABISIONIMNA (AKTOP BOIOIHH.
@DopMBI €CTECTBEHHOTO 0TOOpA: ABIKYIIUN, CTAOMITM3UPYIOIIHIA,
Ppa3phIBAOIINN (IM3pyNTHUBHBIN). [Tonosou otoop.
BO3HMKHOBEHME M 2BONIOIUS  COLMAJBHOIO  IOBEACHMS
KUBOTHBIX.

[TpucnocoOaeHHOCTD OpraHU3MOB Kak pe3ynbTat
MUKPO3BOIIOLUH. Bo3HukHOBEHHE ~ mpuUCHOCOONeHUud Y
opranu3moB. Apomopdo3bpl u uaMoamanTanuu. [Ipumepsr
MPUCTIOCOOTIEHUM y OpPraHu3MOB: Mopdororuueckue,
¢bu3nogoruueckue, OMOXHMMHUYECKHE, IIOBE/ICHYECKHUE.
OTHOCHTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpas3oBaHue Kak

pe3yiabTaT MHUKPOIBOJMIONUHU. M3omsmus — kimodeBoi  (pakTop
BUI000pa3oBanusa. [lytu  w cmocoObl  BHIOOOpa30BaHMUS:
AJUTONATPUIECKOE (reorpaduueckoe), CUMITAaTPUUIECKOE
(2K0JIOTMYECKOE), «MTHOBEHHOE» (TOUIITON IN3ALIHS,

rubpuamzanmys). JmuTenbHOCTh SBOTIOIMOHHBIX TTPOIIECCOB.
Mexaau3mbl GOpMHUPOBAHHS OMOTIOTUYECKOTO Pa3HOOOPa3Hsl.



Ponp  sBOomronMOHHON  OHMoOnoruM B pa3pabOTKe Hay4HBIX
METOZIOB  COXpaHEHHsI OmopaszHooOpasus. MUKpPOIBOIIOIUS
U KO3BOJIIOLIMSA ~ [apa3uTOB M UX  XO0351eB.  MeXaHU3Mbl
dbopMUpOBaHUS  YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HE.

JemMoHCTpauMu

Ioptpertst: C. C. YerBepukos, 3. Maiip.

Tabmuner  wcxempl:  «MyTalMioOHHasT  W3MEHYUBOCTbHY,
«[lonynsauuonHas cTpykTypa Buja», «Cxema nposiBICHHUS 3aKOHA
Xapaun—Baitn6epray, «/Bmxyiue CHJIBI 3BOJIIOLIUNY,
«OKOJOTHYeCKasi W30S TOMYJSAIUA CEBAaHCKOW (openuny,
«eorpaduueckas  wu30MALMA  JUCTBEHHUIIBI  CHUOUpPCKOU
U JIUCTBEHHULBI  JITAypCKOI», «[lonynsAuuoHHbBIE  BOJIHBI
YUCIEHHOCTH  XMUIIHUKOB U XKepTB», «CxeMa  JecTBHs
€CTECTBEHHOTO 0TOOpay», «PopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«UupycTpuanbhbiii  MenaHuzM»,  «KuBbIe  HCKOMaeMble»,

«IToxpoBUTEIBCTBEHHAS OKpacka JKUBOTHBIX,
«IIpenynpexaromas OKpacka >KHUBOTHBIX», «DHU3MOIOTHYECKUE
ajanTalumn, «[Ipucnocob61eHHOCTh OpPTraHnu3MOB u eé

OTHOCUTENbHOCTBY, «Kpurepun Buma», «Buubl-IBOHHUKNY,
«CTtpykTypa BuAa B npupojae», «CrnocoObl BHUI000pa3oBaHUS,
«[eorpaduueckoe BumooOpa3zoBaHHEe TPEX BUIOB JAHJBIIICHY,
«IKOJIOTHYECKOE BH1000pa3oBaHue BUJIOB CHHHILY,
«[Tonumnonnsl pactenuit», «KamycTHo-penedHbIid THOPHIY.

OOopyznoBanue: repOapuu pacTeHH; KOJUIEKIIMH HACEKOMBIX;
gydyena NOTUI] ©W 3Beped ¢  TOpUMepamMH  pPa3lUYHbBIX
MPUCIIOCOOJICHMIA, dYydena TMTHIl U 3Beped pa3HBIX BHUJOB;
repbapuu  pacTeHMd  ONM3KUX  BHJIOB, OOpPa30BABIIUXCS
Pa3IUYHBIMHU CIIOCOOAMHU.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI

1. laGopaTtopuas paboTa «BpIsABICHHE NU3MEHUYNBOCTH
y 0coOel OJTHOTO BHIa».

2. labopaTopHas paboTa «[Ipucnocobienns
OpPraHU3MOB U UX OTHOCHUTEIBbHAS 1IETIECO00PA3ZHOCTHY.

3. labopatopHass pabora «CpaBHEHHWE BHJOB TIO
MOP(}OTOTHUECKOMY KPUTEPHION.

Tema 3. MakpodBoonus u eé pe3yabTarhl (6 1)



Meroasl u3ydeHus MakpodBoiarouud. IlaneoHronornueckue
MEeTONbl  W3y4deHHs  s3Bodtonuu.  llepexoansie  ¢GopMBI
U PUIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaduyeckue MeTo bl U3yueHus BoMONNH. CpaBHEHHE
¢dnopel U (hayHBI MATEPUKOB W OCTPOBOB. buoreorpadudeckue
obnactu 3emiiu. Buabl-o0HIEMUKH U PEITUKTHI.

OMOpHoIOTHIecKre U CpaBHUTEIBHO-MOpP(]OIOTHIecKre
METOJIbI M3y4Y€HHUS OJBOMIONHUHU. [eHeTHuecKue MeXaHU3MBI
9BOJIIOLIMM OHTOI€HE3a U TOSBIICHUS 3BOJIOLMOHHBIX HOBILIECTB.
I'oMonioruyHbie ¥ aHAJIOTUYHBIE OpraHbl. PyauMeHTapHbIe OpraHbl
U aTaBU3Mbl. MoOJIEKyJIIpHO-T€HETUUECKNE, OMOXUMHUYECKUE
1 MaTeMaTUYECKUE METO bl U3YUCHHsI IBOIIOIUH. ['OMONOrHUHbIe
reabl. CoOBpeMEHHBIE METOJbI TOCTPOCHHS (UIOTEHETHUECKUX
JICPEBbHEB.

XPpOMOCOMHBIE MYTAaI[M1 U 3BOJIIOIMSI TEHOMOB.

OO6mue 3akoHOMEpHOCTU (TMpaBuia) HBOMOUUU. [Ipunyun
cmenvl  @yuxkyuu. HeoOpaTUMOCTh 3BOJIONHUHU. AJaNTUBHAS
paauanusa. HepaBHOMEPHOCTh TEMIIOB BOJIOLIUU.

JleMoOHCTpaL U

Ioptpeter: K. M. Bbap, A. O. Koanesckuii, ®@. Mroiep,
3. I'ekkenb.

Tabmuibl  ucxembl: «DUIOTEHETHUECKUN  PsI  JIOLIAN»,
«Apxeo-nTepuKc», «3Bepo3yoObie smepsl», «Crerouedansy,
«Punnodute», «CeMeHHbIE TAMOPOTHUKIY, «bruoreorpaduyeckue
30HBI 3eminy, «/Ipeid koHTHHEHTOBY, «PenukThl», «HauanpHbIe
CTaguy SMOPUOHATBLHOTO Pa3BUTHS TO3BOHOYHBIX JKHBOTHBIX,
«['oMonorMuHbBIE W aHAJOTMYHBIE  OpraHbl», «PyIUMEHTH,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpPHI YENOBEKa M IIUMIIaH3e»,
«['maBHBIE HampaBieHus 3BOMIOLMMY», «OOIIME 3aKOHOMEPHOCTH
IBOJIIOLIUM.

OO0opyaoBaHue: KOJJIEKIUHU, TepOapuu, MYISKA HCKOMAeMBbIX
OCTaTKOB OPraHM3MOB; MYJSIKA TOMOJIOTMYHBIX, aHAJOTUYHBIX,
PYIUMEHTAPHBIX OPraHOB U aTaBU3MOB; KOJJIEKLIUN HACEKOMBbIX.

Tema 4. IIpoucxoxxaenune u pazButue ;xu3nu Ha 3emie (15 4)
HayuHbple rumore3bl MNPOUCXOXKIAEHWS JKU3HM Ha 3eMile.
AbGuorene3  u maHcnepMusa.  JloHaydHble — TpelCTaBICHUS
0 3apOXJIEHUHN XHU3HHU (KpearoHu3M). ['mmore3a MOCTOSHHOTO



CaMO3apOKJeHUs KU3HU U €€ onposepkeHue onsiramu O. Penn,
JI.  Cnamnmannanu, JI. [Ilacrepa. IlpoucxoxaeHue KU3HU
1 acTpOOHOIIOTHSI.

OcHOBHBIE 3Tanbl HEOpraHWyeckou sBosonuu. Ilnanerapnas
(reo-noruyeckas) 3BOJIIOLIMS. Xumuueckas JBOJIFOLIUS.
AOGHOreHHBIN CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTraHUUECKUX.
Omeir C. Mumiepa u . IOpu. OOpazoBanue MOJIMMEPOB U3
MoHoMepoB. Koarepatnas rumore3a A. M. Omapuna, rumoresa
nepBuyHOro OymboHa Jx. XonaelHa, TeHETHYEecKas THUIOTe3a
I'. Ménnepa. Pu6osumbl (T.Yek) wurumoreza «mupa PHK»
VY. Tunbepra. @DopmupoBaHue MeMOpaH ¥ BO3HUKHOBEHUE
MIPOTOKJIETKH.

Uctopuss 3emuin u meroabl €€ wusydeHus. lckomaemblie
OpraHMYecKhe  OCTaTKH. ['eoXpoHoJoTMsI UM €€  METOBL.
OTtHocuTeNnbHAS 1 abCOoJIIOTHAS T€0XPOHOJIOTHS.
['eoxpoHonornyeckas mkasa: 30Hbl, 3pbl, IEPUOJIbI, STIOXH.

Havanpubele orTanbl opranudeckod sBosonuu. llosBienue
U 3BOJIIONMSA  TEpPBBIX  KIETOK. OBOJIOLMS  MeTaboiau3Ma.
BoznukHoBeHHe nepBbix 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE
OMOIUIEHKM KaK aHaJor TMepBbIX Ha 3emile COOOIIECTB.
Crpomaronutsl. [IpokapuoThl ¥ 3yKapHOTHI.

[TpoucxoxaeHne »ykapuoT (cuMOMOreHe3). DBOIIOLMOHHOE
MIPOUCXOXACHUE BHUPYCOB. I[IpoMcX0KJI€eHHE MHOTOKJIETOYHbBIX
OpraHu3MoB. BO3HMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcHOBHBIE JTambl ABOJIOLMH BBICIIMX pacTeHui. OCHOBHBIE
apoMmopdo3bl pacteHuid. Beixon pactenuit Ha cymry. [losiBnenue
CIIOpPOBBIX pAcCTeHMl M 3aBoeBaHMEe uMH cymu. CeMeHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHHIA.

OcHOBHBIE 3Tamnbl 3BOJIOLUU KUBOTHOrO Mupa. OCHOBHBIE
apomop¢o3bl  KHBOTHBIX. Bennackas ¢ayna. KemOpuiickuii
B3pbIB — IIOSIBJICHUE COBPEMEHHBIX THUINOB. IlepBble XOpmoBBIE
xuBOoTHbIE. JKu3Hb B BOJE. DBOJIOLUA  MO3BOHOYHBIX.
[Tpoucxoxaenne ampubuit  u pentwimid. [Ipoucxoxaenue
MJIEKOMUTAIMKX U nTull. [lpuHnun xiarodeBoro apomopdosa.
OcBoenne 0ecrO3BOHOYHBIMU U TTO3BOHOYHBIMH  YKUBOTHBIMU
CyLIH.

Pa3Butne xu3HM Ha 3emiie MO 3paM MU NIEpUOJAM: apXew,



MPOTEPO30H, ajJIe030i, Me3030M, KaitHO3011. OOmas
XapaKTEPUCTHUKA  KJIUMaTa W IEOJIOTMYECKHUX  IPOIIECCOB.

IlosiBiienue H pacuBeT XapPaKTCPHBIX OpraHnu3MoOB.
VYrieobpa3oBaHue: €ro yCJIOBHUS M BIMSHHEC Ha T'a30BBbIH COCTaB
aTMoc(hephl.

MaccoBble BBIMUpaHUSI — DKOJIOTHYECKUE KPU3UCHI ITPOLILIOTO.
[IpyunHbl ¥ clenCcTBUS MacCOBbIX BbIMHpaHuil. COBpEMEHHBIH
9KOJIOTUYECKUI KpU3HC, ero ocodeHHoctu. [Ipobiaema coxpanenus
O6uopaznooOpazus Ha 3emIe.

CoBpemeHHass cucrtema oOpraHudeckoro mupa. I[IpuHiuns
kinaccuukanuu  opraHu3MoB. (OCHOBHBIE CHCTEMAaTHYECKHE
IpyIIbl OPraHU3MOB.

JleMoOHCTpaL U

Loprperer: @. Penu, JI. Cnamnanuanu, JI. Ilacrep, U. WU.
Meunukos, A. U. Onapun, [Ix. Xonneiin, I'. Mémnep, C. Munep,
I'. IOpu.

Tabmmel u cxeMpl: «Cxema ombita @. Peguy», «CxeMa omsiTa
JI. Tlactepa mo M3y4EeHHIO CaMO3apOXKIACHMs JKU3HW», «Cxema
onpita C. Mwmepa, I'. IOpuw», «Ortanel HeopraHuYecKou
aBOIIOLUMNY, «l'eoxpoHOnoruueckas mkaia», «HadanpHble dTarnb
OpraHuy4ecKoi 3Bosonnn», «CxemMa 00pa3oBaHUs SYKapUOT IyTEM
cuMbuorenesa», «Cucrema >KMBO NpupoIb», «CTpoeHHE BUPYCay,
«Apomopdo3sl  pacteHuit», «PuHHMOPUTB), «OIHOKIETOYHBIC

BOJIOPOCIINY, «MHOTOKJIETOYHbIE BOJIOPOCIINY, «Mxn»,
«[lanopotHukn»,  «l'omoceMeHHble  pacTeHUs’»,  «Oprassl
LBETKOBBIX pacTeHuil», «Cxema pa3-BUTHA XUBOTHOIO MHUDPA»,
«ApomMoph o3l JKUBOTHBIX, «[Ipocreiimme»,

«Kumeunononoctueie», «llmockue vepBu», «HUneHHUCTOHOTHEY,
«Pu10BIY, «3emHOBOAHBIEY, «lIpecMbikatomuecs», «lITUIBDY,
«Munekonuraromuey, «Pa3BuTue KU3HU B apXEMCKOW 3pey,
«Pa3BuTHE XHM3HH B IPOTEPO3OMCKON 3pey», «Pa3BUTHE XU3HHU
B MAJICO30MCKOM 3pey», «Pa3BuThe KU3HU B ME3030MCKOU 3pey,
«Pa3BuTHe XU3HU B KAWHO30MCKOU 3pe», «CoBpeMeHHas cuctema
OPraHr4YeCKOro MUpPay.

OOopysnoBanue: repbapuy pacTeHUW Pa3IUYHBIX OTCNIOB;
KOJUIEKUMHA HACEKOMBIX; BJIQXHBIE IIpenaparbl KUBOTHBIX;
PaKOBHUHBI ~ MOJUIIOCKOB; KOJUIEKIIMM  MIJIOKOXKHMX;  CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX; 4Yydela NTHUI[ W 3BEPEHN; KOJUICKLIUHU



OKaMEHEIIOCTEH, TIOJE3HBIX UCKOMAEMbIX; MYIISKA OPTaHUYECKUX
OCTaTKOB OPTaHU3MOB.

JlaGopaTopHble U MPaKTHYECKHE PAGOTHI

1. BupryanbHas nabopartopHas paboTa
«MopgenupoBanue onbiToB Mumiepa—IlOpu 1o  u3ydeHuro
aOMOTreHHOI0 CHHTE3a OPraHWYEeCKUX COCAMHEHHUN B MEPBUYHOM
aTMocgepe».

2. JlabopaTtopHass pabota «/3ydeHue wu onucaHue
HCKOMAEMBIX OCTAaTKOB JIPEBHUX OPTaHU3MOB.

3. [Ipaktuueckas pabora «M3ydeHue ocobOeHHOCTEH
CTPOCHHS PACTCHHUI Pa3HBIX OTIEIIOBY.

4. llpaktuueckas pabora «M3yueHue ocoOeHHOCTEH
CTPOCHWSI TIO3BOHOYHBIX KHBOTHBIX).

Tema S. [IpoucxoxaeHue yeaoBeka — antponorenes (10 4)
Pasnensl u 3agaun aHTPONOJIOTUU. METOIbI aHTPOIIOJIOTUH.
CraHOBJIEHHE MPEJCTABICHUN O IPOUCXOXKICHUU 4YEJIOBEKA.
Penuruosnsie Bo33penusa. CoBpeMEHHbIE HAyYHbBIE TEOPHH.
CxoncTtBo  uenmoBeka € KMBOTHbIMH.  CHcTeMaTnueckoe
MoJIOKeHUe 4enoBeka. (CBHUAETENbCTBA CXOJACTBA YEJIOBEKa

C JKUBOTHBIMU; CPaBHHUTEIHLHO-MOP(OIOTHIECKHE,
AMOPHUOIIOTUYECKHE, (bu3H0I0r0-6MOXUMHYECKHE,
[MIOBEICHYECKHE. Omnuus 4eJ0BeKa oT JKUBOTHBIX.

[IpsMOXO0KOEHUE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB.
PasButre rosoBHOro Mo3ra ¥ BTOpOM CUTHAJIBHOW CUCTEMBI.

JBwxyme cuibl ((akTopbl) aHTPOIIOreHe3a: OMOJIOTHYECKHUE,
couuanbHble. COOTHOLIEHHE OMOJOTHYECKHX U COLUAIbHBIX
(bakTOpOB B aHTPOIIOTEHE3E.

OcHoOBHbIE cTauM aHTpornoreHesa. PanHue yenoBekooOpa3Hbie
00e3bsiHBI (IIPOKOHCYJIBI) U paHHHUE MOHTUABI — OOIINe MpEeIKu
YeJIOBEKOOOpa3HbIX 00€3bsiH M JIoJeil. ABCTPAJIONUTEKH —
JBYHOTME IpeAku Jrojaed. UYemoBek  yMenblid, IEpBbIe
W3TOTOBJICHUS OpyAui Tpyaa. YermoBek NpAMOXOASIIUN U TIEPBBII
BBIXOJ1 JTIO/IeH 3a npeaensl Adpuku. YenoBek reiaenb0eprckuii —
oOmuii TpemoK HeaHAEpTaTbCKOrO dYellOBeKa M YeloBeKa
pa3zyMHOro. YenoBek HeaHIEPTAIBCKUI KaK BU] JIFOJEH XOIOAHOTO
KirmaTa. YelnoBek pa3yMHbI COBPEMEHHOIO THMA, JEHUCOBCKUI
YeJIOBEK, OCBOEGHHE KOHTUHEHTOB 3a TpeaenamMu AQpHkH.



[TaneoreneTuka u najaeoreHOMHKA.

DBOJIIOIMST  COBPEMEHHOTO 4eJIoBeKa. EcTecTBEeHHBIM 0TOOp
B MOMYJIALIMSIX YeJI0BeKa. MyTanuoHHbIi rnpouece
u nonmumop¢usm. IlomynauuoHHble BOJHBL, Jpeiid TreHOoB,
MUrpanus u «3PGEeKT OCHOBATEIS» B MOMYJISAIUIX COBPEMEHHOTO
YeJI0BEeKa.

Yenoseueckue pacel. Ilonstue o pace. boisbmme pacsr:
€BpOIEOn IHaAs (eBpaswuiickas), aBCTpaJIO-HETPOUIHAA
(3xBaTOpHaJIbHASA), MOHTOJIOMAHAA (Aa3MATCKO-aMEPUKAHCKas).
Bpemss unyrtu paccerneHus 4yenoBeka M0 IuiaHere. EnuHCTBO
YyelnoBeYeCKuX pac. HaydHas HECOCTOSTENBHOCTh pacu3ma.
[TpucnocoOneHHOCTH YeJIoBeKa K pa3HbIM YCIIOBUSIM
OKpYy’Karole cpenbl. BnusHue reorpadudeckoii cpensl u apeiida
reHOB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MexaucuuIIMHapHbIE METOIBI B (pr3maeckoi
(OnosornyuecKkoil) aHTPOIOJIIOTUN. DBOJIIOIUOHHAS aHTPOIOJIOTUS
Y TIaJICOAHTPOIIOJIOT ST YEJIOBEYECKHUX MO YJISALIAM.
buoconunansHbie UCCIIEI0BAHUS PUPOJBI YeJI0BEKa.
UccnepoBanue KOPBOJIIONMHU OMOJOTUYECKOTO M COLMAIIBHOTO
B UEJIOBEKE.

JleMoOHCTpaL U

Iloprperer: Y. Hapsun, JI. Jluku, . 5. Porunckui, M. M.
I'epacumos.

Tabmumel u cxembl: «MeTonbl aHTpononorum», «l[ 0I0BHOMN
MO3T 4enoBekay, «UYenoBekooOpa3Hbie 00e3bsHBIY», «CKeneT
YeJIOBEeKa M CKeJNeT IIuMIaH3e», «PyAUMEHThl U aTaBU3MBbI»,
«/IBmKymIue CHIIbI aHTPONOTEHE3a», «IBOJIOIUOHHOE JIPEBO
YyelnoBeKay, «ABcTpanonurek», «HemoBek ymenblit», «Hemnosek
NpAMOXOJAIINY, «JleHncoBckuil denmoBek» «HeaHnmepranbuby,
«KpomanboHlb», «lIpenku dyenoBeka», «ITambl 3BOJIOIUU
4eJoBeKay, «Packl yemoBekay.

OOopynoBaHue:  MYJSDKH ~ OKaMEHEJNOCTeH,  MpeaMeToB
MaTepUuaIbHON KYJbTYphl TIPEAKOB YEJIOBEKAa; PEMpPOAYKIIUU
(pororpaduu) kapTuH C MUGDOJIOTHUECKUMU | OUOIEHCKIMHU
CIOKETaMM TPOUCXOXKICHHsI ueloBeKa; Qororpaduu Haxoa0K
HCKOIMAEMbIX OCTaTKOB YEJIOBEKA; CKEJEeT YeJIOBEKa; MO/JIENb
gyepera 4eioBeKa W ueperna IIMMIIaH3e; MOJCNb KUCTH YeIOBEeKa
Y KUCTH IIUMITaH3€; MOJEIIN TOPCa MPEAKOB YEJIOBEKa.



JlabopaTopHble U NpaKkTHYecKHue padoThl

1. labopaTtopuass pabora «M3yueHue ocoOeHHOCTEH
CTPOCHUS CKeJleTa YeJIOBEKa, CBA3aHHBIX C MPSIMOXOKICHUEM.

2. [lpaktuueckas pabora «/3yueHue HKOJIOTHUECKUX
azlanTalnui 4eIoBeKay.

Tema 6. OJkoj0orusi— Hayka 0 B3aUMOOTHOIIEHHAX
OPraHU3MOB ¥ HAIOPTaHM3MEHHBIX CHCTEM C OKPY:Kalollel
cpenoii (3 u)

3apoxaeHUe M pa3BUTHE dKoJorud B Tpyaax A. ['ymbomnbara,
K.®. Pynse, H.A.CeBepuoBa, 3. I'ekkens, A. Tencinu,
B. H. CykauéBa. Pa3genbl u 3agaun sxonoru. CBsi3b SKOJIOTHUU
C IPYTMMH HayKaMH.

Metoapl skojoruu. [loneBbie HaOMIOACHHUSA. DKCHEPUMEHTBI
B OKOJIOTUM: TPUPOJIHBIE | JIabopaTtopHbie. MojaenupoBaHue
B 9KOJIOTUM. MOHHUTOPUHI OKPYKAIOIIEH Cpeabl: JIOKAIbHBIMU,
PErMOHANIbHBIN U TJI00AIbHBIN.

3HayeHue JKOJIOTUYECKUX 3HAHUU JUIst YyeJloBeKa.
DKOJIOTHYECKOE MUPOBO33PEHUE KaK OCHOBA CBSA3EH UEJIOBEUYECTBA

c npuponoil.  dopMupoBaHHE  IKOJOTMUECKOW  KYJIbTYpPbI
1 DKOJIOTUYECKON IPaMOTHOCTU HACEJICHUSI.
JleMoHCTpanuu

[optpetrer: A. I'ymbonear, K. ®. Pymee, H. A. Cesepiios,
3. I'exkenb, A. Tenciu, B. H. Cykaués.

Tabmumiel  wcxempl: «Pasmensl  skojgorum»,  «MeToanl
9KOJ0rum», «CxemMa MOHUTOPHUHTA OKPYKAIOIIEH Cpebl».

JlabopaTropHble U IpakTHYeCKHEe PAdOThI

JladboparopHasi padora «/3ydeHre METONOB 3KOJIOIMYECKUX
HCCIEA0BaHUIN».

Tema 7. Opranusmsl u cpeaa oouranus (9 4)

Dxosorndeckue (aKTOphl W 3aKOHOMEPHOCTH HX JIEUCTBHSL.
Knaccudukanus sxomorudecknx (GakTopoB: aOHOTHYECKHE,
ouoTuyeckue, aHTpornoreHHple.  OOmMEe  3aKOHOMEPHOCTHU
JOercTBUS  dKonormueckux (Qaxtopos. I[IpaBuino MuHHMyMa
(K. lmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPUOMOHTHBIC
U CTEHOOMOHTHBIE OpPTaHU3MBI.

Abuotnueckue ¢akropbl. CBET Kak 3KOJOTUYECKUH (aKTop.
JleiicTBrE pa3HBIX YYaCTKOB COJHEYHOrO CHEKTPA Ha OPraHU3MBbI.



DKOJIOTMYECKHE TPYIIIbl PACTEHUN W )KUBOTHBIX IO OTHOIIEHHUIO
K cBery. CurHasibHas poJib cBeTa. DOoTonepuousm.

Temnepatypa kak dkojorumdeckuii  ¢dakrop. JlelicTBue
TEMIIEPATYPhI Ha OpraHU3MBlI. [TolixkunorepMHbIe
Y TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbIE
OpPTraHU3MBI.

Bnaxxnocte kak skosormueckuit ¢axtop. Ilpucnocobnenus
pacTeHuil K nmojiep:kaHuio BoAHoro OanaHca. Kiaccubukarus
pacTteHuil Mo oTHomeHHto K Boze. IIpucnocoOneHus KUBOTHBIX
K U3MEHEHHIO BOJHOTO PEXKHUMA.

Cpenpl oOUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILHAsi,
NIOYBEHHAs, INIyOMHHAs IOANOYBEHHAs, BHYTPUOpPIaHU3MEHHas.
OU3NKO-XUMUYECKHE OCOOCHHOCTU Cpell OOUTaHHUsI OPTaHHU3MOB.
[IpucnocoOaeHns OpraHu3MoB K JKU3HU B pa3HbIX cpelax.

buonoruueckue putrmbl. BHelmlHue U BHYTPEHHHE PUTMBIL.
CyTrouHble ¥ ToUYHbIe PUTMBL. [IpHCIIOCOOIEHHOCTh OPraHU3MOB
K CE30HHBIM U3MEHEHUSIM YCIOBUH JKU3HMU.

XKuznennsle ¢opmbl opranusmoB. IloHsTHE 0 KU3HEHHOU
dopme. XKuznennsie (HOpMBI pacTeHWil: JepeBbs, KyCTApPHUKH,
KYCTapHUYK{, MHOTOJIETHUE TpaBbl, OJHOJICTHUE TPAaBBbI.
XuzHeHnHnble (OpPMbI KMBOTHBIX: THUAPOOMOHTHI, I'€OOMOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOCHMSI U 00pa3a KHU3HH.

buotnueckue daxropsl. Buasl OnoTHUECKUX B3aUMOACHCTBUM:
KOHKYpPEHIIMS,  XHUIIHUYECTBO, CHUMOMO3 M ero  (OopMsl.
[TapazutnsMm,  Koomepamus,  MyTyaau3M,  KOMMEHCAJIN3M
(KBapTHpaAHTCTBO, HaXxJIeOHMYECTBO). Herpoduueckue
B3aUMOJICHCTBUsL  (Tomuyeckue, (Qopudeckue, (abpuueckue).
3HayeHne OMOTHYECKMX B3aMMOJAEHUCTBHM Ui CyIIEeCTBOBAHUS
OpraHu3MoB B cpene obutanus. [IpuHIKMII KOHKYPEHTHOIO
UCKIIIOUEHHUS.

JleMoHCTpaLun

TaOnuibl ¥ cxeMpl: «OKosornyeckue (akTopel», «CBETOBOI
CHEKTpP», «IKOJOTMYECKHE TIPYMIbl >KUBOTHBIX IO OTHOILIEHUIO
K cBETY», «TeIIOKpOBHBIE JKUBOTHBIE», «XOJOJHOKPOBHBIE
KUBOTHBIE», «DU3MONOTHYECKUE  aJanTaldd  HKUBOTHBIX),
«Cpenpl 0oOUTaHUS OpraHU3MOB», «bHOJIOrHMUECKUE PHUTMBIY,
«Kusznennole ¢GopMbl  pacteHui», <« KuzHeHHble  (QOpPMBI
KHUBOTHBIX»,  «DKOCHUCTEMA  IIMPOKOJIMCTBEHHOIO  JIECay,



«JKocucTeMa XBOMHOTO Jecay, «enn IIUTAHUS»,
«XwumnanaectBoy, «llapazutuzm», «Konkypermusa», «CuMOnosy,
«KoMmMmeHcanmzmy.

O6opyzoBanme: repbapuu pacteHuit Y J)KUBOTHBIX,
MPUCTIOCOONICHHBIX K BIMSHUIO  Pa3UYHBIX  JKOJIOTUYECKUX
(hakTopoB; repbapuu CBETOJIIOOUBBIX, TEHETFOOMBBIX
Y TEHEBBIHOCIMBBIX PACTEHUH; CBETOJIIOOMBBIC, TEHETIOOUBBIC
Y TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHHs; TepOapuu U KOJUIEKIIUU
TEIJIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTECHUIL,
yyyena NTHUIl U 3Bepeil; repOapuu pacTeHUil, OTHOCSAIIMXCS
K rurpoutamM, KcepoduTaMm, mMe30(UTaM; KOMHATHBIE PACTCHHUS
JAHHBIX TPYII; KOJJICKIUM >KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX
cpenax; repOapuM W KOJUIGKIIMM  PACTEHUH U )KUBOTHBIX,
o0NafaloInX  4YepraMd  MPUCIIOCOOJICHHOCTH K Ce-30HHBIM
WM3MCHEHHSIM YCJIOBUH >KH3HH, TepOapyuu W KOJUICKIIMH pPaCTCHUI
W )KMBOTHBIX  PA3MUYHBIX  JKM3HEHHBIX  (OpM;  KOJUICKLIUHU

KUBOTHBIX, Y4aCTBYIOIIUX B Pa3ITUYHBIX OMOTHYECKUX
B3aUMOJICHCTBUSIX.

JlabopaTropHble 1 IpakTHYeCKHE PAGOTHI

1. laGbopaTopHas paboTa «BrrsiBIcHUE

MPUCTIOCOOICHUI OPraHU3MOB K BIIMSTHUIO CBETAY.

2. JladopatopHasi padora «BblsiBneHHEe mnpucnocobIeHui
OpPTaHU3MOB K BIUSHUIO TEMIIEPATYPHI».

3. JlaGoparopHasm pa6ora «AHATOMHUYECKHE OCOOEHHOCTH
pacTeHUM U3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. JkoJiorus BUAOB 1 nomyasiuuii (9 v)

DKOJIOTUYECKUE XapaKTEePUCTUKU nonyisauuu. [lomymnsus kak
Omosornueckasi cucremMa. Poib  HEOAHOPOAHOCTH  CPEIHI,
¢busznueckux OapbepoB U OCOOCHHOCTEH OHMONOTMU  BUIOB
B (hopMUpOBaHUU TPOCTPAHCTBEHHOW CTPYKTYPHI TOITYJISIUH.
OcHOBHBIE TOKa3aTely MOMYJSALMH: YHUCIEHHOCTh, IIOTHOCTb,
BO3pacTHas M MOJIOBasi CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMIT
pocTa, CMEPTHOCTb, MUTPALIMSL.

DKoJIorHYecKasi CTpykTypa nonyssinun. OreHKka YUCICHHOCTH
NOMyJIsAUKy. JIMHaMKKa NONYJISLMH U €€ perysauus. buotnueckui
MOTEHIMa Nonyasauuu. MoaenrupoBaHue TUHAMUKHA TOMYJISIIIUH.
Kpussie pocta uyucinenHoctu nomymnsinuu. KpuBble BbDKMBaHUS.



Perynsmus 4ucIeHHOCTH MOMYJISIIUI: POIb PAKTOPOB, 3aBUCSIIIUX
1 HE 3a-BUCAIIUX OT IMJIOTHOCTH. DKOJOTHYECKHE CTPATET N BHIOB
(r- u K-ctparerun).

[TousTHe 00 >3KOJOrMYECKON HuIIEe BuUaa. MecTooOWTaHUE.
MHuoromepHas MO/IEJIb HKOJIOTUYECKON HUIIU
Jx. . XatunHCcoHa. Pa3mepnl AKOJIOTMYECKOU HUIILIA.
[ToTenuuanpHas U peaiM30BaHHAs HUILIY.

Bun kak cucrema mnomyisinuid. Apeanbl BUIOB. Buuabl u ux
KU3HEHHBIEC CTPATErnH. DKOJIOTHUECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH  TOBEJACHUS W MUTpAIlUii  JKMBOTHBIX.
buonoruueckre MHBa3UM YYKEPOJIHBIX BUIOB.

JdeMoHcTpannn

Ioprper: Ix. . XaT4ynHCOH.

Tabmumpl W cxempl:  «OKOJOTHYECKHE  XapaKTEPUCTUKH
nonymsauuny, «lIpocTpaHcTBeHHAass CTPyKTypa MONYJSLUANY,
«Bo3pactHeie mupamuapl nonyasiuuy, «CKOpOCTh 3aceleHus
MOBEPXHOCTA 3eMJIM pPa3Ju4YHbIMH OpraHu3Mamu», «Mojenb
aKkojiorndeckor Humu [[x. M. XaTunHCcOHaY.

OOopyznoBanue: repOapuu paCTeHU; KOJUICKIIMHU JKUBOTHBIX.

JlaGopaTopHble U MpaKTHYecKne padoThl

Jlabopatopuas pabGota «lIpucnocobnenus cemsH
pacTeHUl K pacCeIeHUIo».

Tema 9. Jkos0orusi cood1mecTB. JKoJ0ruYecKkue cucremsl (124)

CooOuiectBa opranu3MoB. buoiieno3 u ero crpykrypa. Csizu
MEX]y OpraHu3MamMH B OHOLIEHO3E.

Okocucrema Kak oOTKpbiTas cucrtema (A. JIx. Tencnnm).
@OyHKIIMOHAIBHBIE 6710KH OpPraHHU3MOB B DKOCHUCTEME:
MIPOJYLEHThl, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u ceru. AOUoTHYECKHE OJIOKHM HKOCUCTEM.
[TouBel m mibl B 3KOCHCTEMax. KpyroBopoT BeHIECTB M MOTOK
SHEPTUU B DKOCUCTEME.

OCHOBHBIE TIOKa3aTeNIn SKOCHCTEMBbI. bromacca W MpoayKuus.
DKoJIoTHYecKre TUpaMUIbl Yhcel, OMoMacChl U YHEPTUH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmporixu.
Drykmyayuu. HanpasiieHHbIe 3aKOHOMEPHBIE CMEHBI
cood1iecTB — cykueccuu. [lepBudHble ¥ BTOPUUHBIE CYKIIECCUU
U UX PUYHHBI.



AHTpOIIOTEHHbIE BO3JEHCTBUS Ha Ccykueccuu. KimmakcHoe
coobmiecTBo.  buopasHooOpa3zue W MOJHOTa  KPYroBOpOTa
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIECTB.

[IpuponHble  3KOCUCTEMBL.  JDKocucmemvl  03Ep U pex.
Okocucmemvl Mopeu U 0KeaHos. IKOcucmemvl MYHOp, Jecos,
cmeneti, nyc-moulHb.

AHTpPONIOTEHHBIE 3KOCHUCTEMBI. ATrposKocHucTeMa. ATPOIICHO3.
Paznuuns MEXIY AHTPONOTEHHBIMU U IPUPOJIHBIMU
HKOCHCTEMAMHU.

YpboskocucrteMbl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHCTEM.
I'oponckas dopa u hayna. CuaaHTpOTH3AIMUS TOPOJCKOH (hayHBI.
buonoruueckoe ¥ XO34HCTBEHHOE 3HAUEHUE AarpodKOCUCTEM
1 ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI
OpPraHU3MOB B dKOCUCTEMaX. Poib kackaonozo sgpgpexma u 6udos-
-20ugukamopos  (Knouegvix  6U008) 8 QYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEPTUU W BEUIECTB MEXIY CMEKHBIMU
KOCUCTEeMaMHU. Y CTOMYMBOCTH OpPraHU3MOB, MOMYJIALUNA H
9KOCHCTEM B YCIIOBUSIX  ©CTECTBCHHBIX W aHTPOIMOTECHHBIX
BO3JICUCTBUIA.

Mexanuzmbl  6030elicmeusi 3a2pA3HEHUll PA3HLIX MUN08 Ha
CYOOp2aHUSMEHHOM,  OpP2AHUBMEHHOM,  NONVIAYUOHHOM U
9IKOCUCMEMHOM YPOBHSX, OCHOBbL IKOIOSULECKO20 HOPMUPOBAHUSL
aHmponozenHo2o  o3delicmsusi. MeTOJONOTHS MOHUTOPUHTA
€CTECTBCHHBIX U aHTPOTIOTCHHBIX YKOCUCTEM.

JleMoHCTpanuu

Hoptpet: A. Ix. Tencau.

Tabmunel u cxembl: «CTpykTypa OuoIeHO3a», «JKocucreMa
IIUPOKOJIMCTBEHHOTO Jieca», «DKOCHCTEMa XBOHHOTO Jecay,
«DyHKIIMOHANIBHBIE ~ TPYNIBl  OPraHU3MOB B DKOCHCTEME,
«KpyroBopor BemecTB B 3Kocucteme», «llemn  muTaHMsA
(macrOumiHas, AeTpUTHAS)», « IKOJIOTHUECKAs MUPAMUIa YHCET,
«OKoJoTHYEeCKasl ~TMHpamMHuaa OHMOMAacChl», «IKOJIOTHYECKas
nupamuaa dHeprum», «OO0pasoBanue Oonotay, «[lepBuunas
cykmeccusi», «BoccraHoBiIeHHMe ~— Jieca  TOcCie  TIOXKapay,
«JxocucTeMa o03epay, «ArporeHo3», «KpyroBopor BemiecTB
Y TIOTOK SHEPTHHU B arporieHo3ey, «I[Ipumepsl ypOo-sKocucTeM».

OO6opynoBanue: repOapuyl paCTeHH; KOJUIEKIIMH HACEKOMBIX;



gydJena MTUIl U 3Bepeii; repOapuul KyJIbTYPHBIX U TUKOPACTYIIUX
pacTeHMUIi; aKBapUyM KaK MOJI€Tb SKOCUCTEMBI.

JlabopaTropHble 1 IpakTHYeCKHEe PA0OTHI

[Ipaktuueckass pabora «M3yueHne u onmucaHue
ypOOIKOCUCTEMBI».
JlabopaTopHasi pabora «/3ydyeHne pa3sHOOOpa3us MEJKHX
MOYBEHHBIX WICHUCTOHOTHX B PA3HBIX 3KOCHCTEMAaX).
IKCKypeHsi «IKCKypcUs B THIMYHBIA OMoreoreHos (B ayopasy,
Oepe3HsiK, IbHUK, Ha CYXOAOJIbHBIM MM ITOMMEHHBIN JIYT, 03€po,
00JI0TO)».
JKCKypeus «IDKCKypcUss B arpo3KocucTeMy (Ha IMoje WiId B
TEIUTHYHOE XO3SHUCTBO)».

Tema 10. buocdepa — rinod6anbHas 3xkocucrema (6 1)

buochepa — oOmeruranerapras o0ojouka 3emud, TIe
CYILIECTBYET WJIH CYIIECTBOBAJIA KH3Hb. Pa3BuTHE MpeacTaBlIeHui
o 6buocepe B Tpymax 3. 3rocca. Yuenue B. WM. Bepnamckoro
o 6uo-ctepe. Obmactu 6uocdeps! u e€ cocras. JKuBoe BelecTBO
O6uocdeps! u ero HyHKIHH.

3aKOHOMEPHOCTH cyluecTBoBaHusl Ouochepsl. OcobeHHOCTH
omochepsl Kak MIOOATBHOW  JKOCUCTeMBI. J[MHaAMUYeckoe
paBHOBECHE B Ouocdepe. Kpyrosopots! BELIECCTB
1 OMOreoXMMHYECKHe IUMKIbl (yriaepoaa, a3oTa). PUTMHUYHOCTH
sBIIEHUH B Ouocdepe.

3onanbHOCTh OUochepsl. [Tonarue o Onome. OCHOBHBIE OMOMBI
CYIIH: TYH/pA, XBOWHBIE Jieca, CMEIIAHHbIE U ITUPOKOJIUCTBEHHBIE
Jeca, CTeNW, CaBaHHBI, IYCTBIHM, TPOIMYECKUE  Jieca,
BBICOKOTOPBs. KiluMart, pacTUTeNnbHBIN U 5KUBOTHBIA MHpP OHOMOB
CYLIN.

CrtpykTypa u QyHKIUS KUBBIX CHCTEM, OI[EHKA X PEeCypCHOTO
noTeHImana u onochepHsIx QyHKITHIA.

JleMoHCTpanun

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Tabmuubl u cxemsl: «'eochepst 3emnn», «KpyroBopoT azora
B npupoje», «KpyroBopor yriepona B npupozae», «KpyroBopot
KHUCIOpoAa B mpupoae», «KpyroBopor BoJbl B IpUPOAE»,
«OcHOBHBIE OMOMBI cymny, «KinnMarndeckue mosica 3eminy,
«Tynnpay, «Taiira», «Cmemannslil jec», «lLInpokoInCTBEHHBIN



necy, «Crenby, «CaBanHay, «Ilyctoiasay, « Tponuueckuii igecy.
OOGopynoBanue: repbapud  pacTeHWH  pasHBIX  OHOMOB;
KOJIJICKITUU KUBOTHBIX.

Tema 11. YesioBek n okpyzxkawuias cpeaa (6 1)

DKOJorMYeckrue KpPU3UChl U UX MpuuuHbl. Bo3snelicTBue
qenoBeka Ha Onocepy. 3arps3HeHne BO3aymiHou cpenbl. OxpaHa
BO3/1yXa. 3arps3HeHure BOAHOU cpenbl. OXpaHa BOAHBIX PECYPCOB.
Pa3pymienue noussl. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIMMaTa.

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTENBHBIA M )KMBOTHBIN
Mup. OXxpaHa pacTUTEIBHOTO U )KMUBOTHOrO Mupa. OCHOBHBIE
OPUHIUIBl  OXpaHbl mpuponsl. Kpacueie kHuru. Oco6o
oxpansiemble Tpupoansie Tepputopun (OOIIT). boranuueckue
cajibl ¥ 300-JIOTUYECKUE TTapKH.

OcHOBHBIEC TPHUHIMIBI YCTONYMBOIO Pa3BUTHS 4YEJIOBEUECTBA
U npupojibl. PanmonansHoe MpUpOIONOIb30BaHUE U COXPAHEHUE
Ouonorudeckoro pasHoodpasus 3emnu. OO1Me 3aKOHOMEPHOCTH
JI00aTBHBIX JKOJIOTUYECKUX KPU3HCOB. Ocobennoctu
COBPEMEHHOT0 KpHU3HCa U €ro BEPOSATHBIC MMOCIIECTBUSI.

Pa3ButHe MeETOOB  MOHUTOPMHIAa  DPa3BUTUS  OINACHBIX
TEXHOTEHHBIX TpoleccoB. Cucmemmuvie uccredosanus nepexooa
K pecypco-cbepezarowiell U KOHKYPEHMOCHOCOOHOU 3IHep2emuxe.
buo-noruueckoe pasHooOpazue u o6uopecypcbl. HayuonanvHoie
ungopmayuonHvle  cucmemvl,  obecneuusaowue - 0OCMyn
K UHGopMayuu no coCmosHu OMmOeNbHbIX 8UO08 U IKOCUCHIEM.
OcHosbl  dKOpeabunumayuu  dKocucmem u cnocobos 060pvobl
¢ buonogpesicoeHusmu. Pexoncmpykyus MOpcKux u HA3eMHbBIX
9KOCUCEM.

JleMoHCTpanun

Tabmuipl 1 cxeMbl: «3arps3HeHue arMochepor», «3arpsi3HeHHE
ruspocdepsl», «3arps3HeHue mouBb», «IlapHUKOBBIA 3 hexT»,
«Ocob0 oxpaHsieMble TPUPOAHBIE TeppuTOopuN», «Moaenu
YIPaBISIEMOTO MUPAY.

OGopynoBanue:  ¢otorpadbuu  OXpaHAEMBIX  pPACTCHUU
n xuBOTHBIX KpacHoii kauru P®, KpacHoli KHUTH pernoHa.

IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA



YYEBHOI'O IPEJMETA «bHOJIOI'US»

Cormacao ®I'OC COO, ycraHaBiIMBalOTCSI TpeOOBaHUS K
pe3ysibTaTaM OCBOEHHs OOYyYaIOLUIMMUCS IPOrPaMM CpPEIHETO
oOmiero  00pa3oBaHUS: JIMYHOCTHBIE, METaNpeAMETHbIE U
MpeMETHBIE.

JIMHHOCTHBIE PE3VYJIbTATEI

B crpykType JMYHOCTHBIX pPE3YyJIbTATOB OCBOEHHUS IpEAMETa
«buosiorus» BBIAEIEHBI CIAEAYIOIINE COCTABISIOIINE: OCO3HAHUE
OOyYaIOIMMHUCS POCCUICKON Tpa)KAaHCKOW HUACHTUYHOCTH —
FOTOBHOCTM K  CaMOpPa3BUTHUIO,  CaMOCTOATEIBHOCTH U
CaMOOIIPEICIICHUIO; Haluuue Momueayuy K 00y4eHuIo OHoIoruu;
yenenanpagiienHoe paseumue BHYTPEHHUX YOeKICHUN JTUYHOCTU
Ha OCHOBE KJIIOYEBBIX LEHHOCTEH M MCTOPUYECKUX TpaTUuLUN
pa3BUTHS OMOJOTUYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCHb
00yJaromuxcss pPYKOBOJCTBOBATHCS B CBOCH JIEATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM  YCTAaHOBKAMM, HPHUCYIIUMH CUCTEME
OMOJIOTUYECKOTO  OOpa3OBaHWs,  Haluyue  NPABOCO3HAHUS
9KOJIOTHUECKOM KYJIbTYPBI, CHOCOOHOCMU CTABUTH LIETTU U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JluyHoCTHBIE pE3yNbTaThl OCBOEHMS mnpeaMera «buosorus»
JOCTUTAIOTCSl B €AMHCTBE y4yeOHOW M BOCHUTATENIbHOM
NESATEIbHOCTH B COOTBETCTBUU C TPATULHUOHHBIMU POCCUMCKUMU
COIIMOKYJIBTYPHBIMHU, HUCTOPUYECKUMU u JTyXOBHO-
HPABCTBEHHBIMU  IICHHOCTSIMH, TPHUHATBIMH B OOIIecTBe
MpaBWJIaMd U HOPMaMHM MOBEJEHUS U CIIOCOOCTBYIOT IMpolieccaM
CaMOINO3HAHUsA, CAaMOBOCIUTAHUS W CaMOPA3BUTHUS, Pa3BUTHS
BHYTPEHHEH TMO3UIIMU JUYHOCTH, MATPUOTH3MA M YBAKEHUS K
3aKOHY M TMPaBONOPSAKY, YEIOBEKY TpyAda U CTapuieMy
MTOKOJIEHUIO, B3aUMHOIO YBAa)KE€HHUS, OEpPEKHOrO OTHOIIEHHUS K
KYJIbTYPHOMY HAclI€IUI0 M TPATULUAIM MHOTOHAIIMOHAJIBHOTO
Hapopa Poccuiickoit @enepanuu, Npupoae U OKPYKaroIIEH cpee.

JIMuyHOCTHBIE pe3yJbTaThl OCBOCHHMS y4yeOHOro mpeaMera
«buonorus» MOMKHBI OTpakaTb TOTOBHOCTh M CIOCOOHOCTH

o0yJaromuxcst PYKOBOJICTBOBATbCS chopMUpOBaHHOMN
BHYTPEHHEH MO3WMLIHMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpHEHTAIHH, MO3UTUBHBIX BHYTPEHHUX yOCXKICHUH,

COOTBCTCTBYIOIIUX TpPAAULIMOHHBIM IHCHHOCTAM pOCCHfICKOI‘O



o0liecTBa, paclIMpeHHe JKU3HEHHOTO OIbITa M ONBITa

NESATEIIBHOCTH B IIPOLECCE PEANM3ALMA OCHOBHBIX HAIPABICHUN

BOCIIUTATEIbHOMN NEATEIBHOCTH, B TOM YHCJIE B YACTH:

1. 'paxaaHCcKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTh TPAKIAHCKON MO3UIUHN OOYYAIOLIETOCs Kak
AKTUBHOI'O M OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 OOIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX TpaB M OOSI3aHHOCTEH,
YBa)KCHHE 3aKOHA U IIPABOIIOPSIKA;

TFOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATENBHOCTH IIpU
CO3/laHMM  Y4eOHBIX IPOEKTOB, pEIIEHUH Y4EeOHBIX MU
[IO3HABATEJIbHBIX  3a/lay,  BBIIOJIHEHUUM  OMOJOrMYECKHX
JKCIIEPUMEHTOB;

CTIIOCOOHOCTH OTIPEAEIATH COOCTBEHHYIO TIO3HIINIO 10 OTHOIICHUIO
K SIBJICHUSIM COBPEMEHHOMW KU3HU U OOBICHATH €€;

YMEHHE YYUTBIBATh B CBOMX JICHCTBHAX HEOOXOAMMOCTH
KOHCTPYKTUBHOIO  B3aUMOJACWCTBUs JIIOJEH C  pa3sHbIMU
yOeXACHUSIMH, KYJbTYPHBIMH LEHHOCTAMHU M COLIMAJIbHBIM
II0JIOKEHUEM;

FOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO
BBINOJIHEHUS Y4€OHbIX, IO3HABATEIIbHBIX M UCCIIEI0BATEILCKUX
3a/1a4, yBa)KUTEJIIBHOI'O OTHOIIEHHUS! K MHEHHUIO OIIIOHEHTOB IIPH
00CyXJIeHUH CIIOPHBIX BOIIPOCOB OMOJIOTNYECKOTO
COJIepKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH.

2. [IaTpHOTHYECKOr0 BOCTIMTAHHUS:

c(OPMHPOBAHHOCTh POCCUHMCKON TI'pa’KAaHCKOM HMICHTUYHOCTH,
NIaTPUOTU3Ma, YBAXKEHHUS K CBOEMY Hapojay, 4YyBCTBa
OTBETCTBEHHOCTU mepen PoamHOMN, ropaoctu 3a CBOM Kpai,
cBO0 PonnHy, CBOM A3BIK M KYJIbTYpY, IPOILIOE M HACTOAIIEE
MHOT'OHallMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K IIPUPOJTHOMY HACIEIUIO U TAaMATHUKAM
IIPUPOJBI; AOCTHKEHUAM Poccuum B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSX, TPYJIE;

CIOCOOHOCTh ~ OLIEHMBATh  BKJAJ POCCUHCKHX  Y4YEHBIX B
CTaHOBJIEHHE U pa3BUTHE OHOJOTMM, TMOHMMAHUS 3HAYEHUS
OMOJIOTHH B NMO3HAHUU 3aKOHOB IMPHUPO/IbI, B )KU3HU YeJIOBEKA U
COBPEMEHHOTO O0IIECTBa;

uaelHas yOeKAEHHOCTh, TOTOBHOCTh K CIY)KEHHIO M 3alUTe



Ote-4ecTBa, OTBETCTBEHHOCTh 32 €T0 CYIBO0Y.

3. JlyXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ATHYECKOIO
MIOBEJICHUS;

CHOCOOHOCTh OLIEHMBATh CHUTYAaIlMI0 U NPUHUMATh OCO3HAHHBIE
pelleHus, OPUCHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U
LEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOWYMBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POAUTENSIM, CO3JJaHUIO CEMbU
Ha OCHOBE OCO3HAHHOI'O MPUHATHS LHEHHOCTEN CEMENHOM KU3HU
B COOTBETCTBUU C TpaJAuLIUIMU HapoaoB Poccum.

4. JcTeTUYECKOro BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas 3CTETUKY ObITa,
HAyYHOTO W TEXHHYECKOTO TBOPYECTBA, CIOpTa, TPYy.a,
OOIIECTBEHHBIX OTHOIIEHUIA;

MMOHWMaHKE SMOIIMOHAILHOTO BO3JICHCTBUS KUBOU MPUPOJBI U €€
LEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDQKEHHIO B pPa3HBIX BHJAX HCKYCCTBA,
CTpeMJICHHE MPOSIBJIATH KAYECTBA TBOPUECKON JTHUYHOCTH.

S. ®u3u4ecKoro BOCHUTAHMSA:

MOHMMAaHWE W pealu3alus 3J0poBOro M Oe3omacHoro obpasa
KHU3HU (3I0POBOE THTaHHWE, COOJIOJCHHE THTHECHHYECKHX
MPaBHUII U HOPM, COATAHCUPOBAHHBIN PEKUM 3aHATUHN U OT/IbIXA,
peryisipHas ¢dusnueckas AKTHUBHOCTD), OepexHOoro,
OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOLIIEHUS K COOCTBEHHOMY
(GU3NIECKOMY H ICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE  I[EHHOCTH  TPaBWJI  WHIUBUAYAIBHOTO U
KOJJICKTHBHOTO ~ O€30MacHOTO  TOBEACHUS B  CHUTYAIHsX,
YIPOXKAIONIUX 3J0POBBIO U JKU3HU JIIOJIEH;

OCO3HAaHWE TIIOCIICJICTBUH W HENPHUATHS BPEIHBIX MPHBBIUCK
(ynorpe0sieHus aJIKOToJIsl, HAPKOTUKOB, KYpPEHUS).

6. TpynoBoro Bocnuranms:

TOTOBHOCTb K TPY/LY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYIOII00HE;

TOTOBHOCTh K aKTHBHOW JIESATEIFHOCTH TEXHOJIOTUYECKON W
COLIMANILHOM HAMpPaBIEHHOCTH, CIMOCOOHOCTh WMHHUIIMHUPOBATH,
IUTAHUPOBaTh M CAMOCTOSITENIGHO  BBITIONHSATH  TaKyIo
NesITebHOCTD;



MHTEPEC K PA3IUYHBIM c(hepam MpodhecCHOHATBHON AesITeTbHOCTH,
yYMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOP OymyIiei npodeccun u
peaan30BBIBATh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00Pa30BaHUIO U caMOOOPa30BAHUIO
Ha MPOTSKEHUU BCEU KU3HU.

7. IK0JIOrM4eCKOro BOCIIUTAHUS:

9KOJIOTMUECKH Lielecoo0pa3HOe OTHOLIEHUE K NPUpOJE Kak
VCTOYHUKY JKU3HU Ha 3eMJI€, OCHOBE €€ CyIECTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTHMUECKOW KYIBTYpBI: MPHOOpETCHHE
OIbITa IUIAHUPOBAHUS IOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
HOCJIEACTBUM JUIsl OKPY’KAIOLIEH cpeabl;

OCO3HaHME II00ATBHOTO XapaKTepa 3KOJOIMUYECKUX IMpoOiieM U
IIyTEN UX PEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh IMpUOOpeTaeMble NpPU H3YUYEHUH
OuoJIOrMM 3HAHUS M YMEHHMS IpU pELIeHUU MpoodieMm,
CBSI3aHHBIX C  pPALMOHAIBHBIM  INPUPOAOIOJIB30BaHUEM
(cobmroenre mpaBuiI MOBEJACHUS B IPUPOJIE, HATPABICHHBIX
Ha COXpPAHEHHME PABHOBECHUS B HKOCHCTEMAX, OXpaHy BHJIOB,
IKOCUCTEM, OHO-Chepsl);

AKTUBHOE HENPUATUE NECUCTBUMN, IPUHOCSIINX BPEI OKPYKAIOIIEH
IPUPOJIHON Cpelie, yMEHNE IPOTHO3UPOBATh HEOJIAroNpHUsATHbIE
DKOJIOTMUECKNE TOCIEACTBHS NMPEANPUHUMAEMBIX JEUCTBUN U
IpeoTBpallaTh UX;

HaJIMYME Pa3BUTOTO SKOJIOTMUYECKOTO MBIIIJIEHHS, YKOJIOTHYECKOU
KYJIBTYDBI, OTbITa NeSITeNIbHOCTH 9KOJIOTMYECKOI
HAIpaBJIEHHOCTH, YMEHHUS  pYKOBOJACTBOBATbCSI HMH B
ITO3HABATEJIBHONW, KOMMYHUKATUBHON U COLMAIIBHOM IIPAKTHUKE,
FOTOBHOCTH K YYacTHI0 B IPAaKTUYECKOW JAESITEIbHOCTU
HKOJIOTUYECKON HAIIPaBICHHOCTH.

8. IlenHOCTH HAYYHOTI'O NO3HAHMA:

c(OpMUPOBAHHOCTD MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKM M OOIIECTBEHHOMH
MPAKTHKH, OCHOBaHHOT'O Ha Jaore KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJIBTYpPhI Kak
CPEJICTBA B3aUMOACHCTBUSI MEXKAY JIFOJIBMU U TO3HAHUS MUPA;

MOHUMaHMe crenu(ruKkr OMOJIOTUU KaK HayKH, OCO3HAHUS €€ Posn



B (opMUpOBaHMM PpAIMOHAIBHOTO HAYYHOTO MBIIUICHUS,
CO3/IaHUM LIEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOLIEM MUpE
KaK O €IUHCTBE IPUPOIBI, YEIIOBEKa M OOLIECTBA, B MIO3HAHUH
HOPUPOJHBIX  3aKOHOMEPHOCTEM M pelleHuu  mpobiem
COXpaHEHHsI IPUPOJHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTMH Ml COBPEMEHHOMU
OUBWIN3ALUN: O0ECIIeYeHUusT HOBOTO YPOBHS  pa3BUTHSA
MEIULUHBI;  CO3JaHUE  MEePCHEKTUBHBIX  OMOTEXHOJOIMH,
CIOCOOHBIX  pemaTb  pecypcHble  NpoOJIeMbl  pa3BUTHS
YeJ0BEYEeCTBa; IOUCKAa IyTed BbIXoJa M3 INIOOAIBHBIX
OKOJIOTHUECKUX TMpoOsieM M  oOecredyeHuss mepexoia K
YCTOMYMBOMY DPAa3BUTHIO, PAIMOHAIBHOMY HCIIOJIb30BAaHUIO
HNPUPOIHBIX PECypcoB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HH,

3aMHTEPECOBAHHOCTh B TOJYyYEHUU OWOIOTMYECKUX 3HAHUN B
LeJIsIX MOBBIIEHUs 00IIeH KyJIbTypbl, €CTECTBEHHO-HAYyYHOM
IPAaMOTHOCTH, KaK COCTAaBHOH 4dYacTh (yHKIHOHAIBHOM
IPAMOTHOCTH oOydaroimuxcs, GopMupyeMoil npu U3y4eHHUH
omooruu;

IIOHMMaHHUE CYIIHOCTH METOJOB I103HAHMsS, HCIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH UCTIOJIb30BaTh
nojy4aeMble 3HAHUS Ui aHauu3a U OOBSICHEHHs SBIICHUM
OKpPY)KaIOIIET0 MHUpa M TPOHCXOJSAIUX B HEM H3MEHEHU,
yMeHue JenaTb OOOCHOBaHHbIE 3aKJIIOYEHUS HA OCHOBE
HAYYHBIX ()aKTOB M MMEIOIINXCS TAaHHBIX C IENBI0 MOTyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OHMOJIOIMYECKUe
3HaHUS JUId pEIIeHUs MpoOJieM B peAJbHbIX JKU3HEHHBIX
CUTYaIHSAX;

OCO3HaHME LIEHHOCTH HAay4YHOW JeATeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh MPOCKTHYIO " UCCIIEIOBATEIIBCKYIO
NeSITeIbHOCTh UHAMBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENpPEPHIBHOMY OOpPa30BAHUIO U
camM000pa30BaHMIO, K AKTUBHOMY ITOJTyYEHHIO HOBBIX 3HAHHM 110
OHMOJIOTU B COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMH.

B mponecce NOCTMIKCHHA JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUA
O6y‘{aIOIJ_II/IMI/IC}I nporpamMmbl CpCAHETO 0611_[61"0 O6pa30BaHI/IH y



00y-4aloLINXCsl COBEPIICHCTBYETCS IMOYUOHANbHBIN UHMENLIEKN,

IpearoiararoIinii cQOpMUPOBAHHOCTS!

CaAMOCO3HAHUs, BKIIOYAIOUIETO CHOCOOHOCTh TOHUMATh CBOE
SMOLIMOHAJIBHOE COCTOSIHHE, BUJIETh HAlpaBJICHUS Pa3BUTHUS
COOCTBEHHOM SMOIIMOHAILHOU c(hepbl, OBITH YBEPEHHBIM B ce0¢;

camope2ynuposanus, BKJIIOYAIOLIETO CAMOKOHTPOJb, YMEHHE
NPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEJICHHE, CIIOCOOHOCTh
a/IalITUPOBAThCS K 3MOLIMOHAIIBHBIM U3MEHEHUSM U MPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

GHYymMpeHHel — Momueayuu,  BKIIOYAIOIIEH  CTpEeMJIEHHE K
JOCTIDKEHUIO LENW M YCHeXy, ONTHMH3M, MHUIMATHBHOCTH,
yMEHUe JIefiCTBOBaTh, UCXO/S U3 CBOMX BO3MOXKHOCTEH;

aMnamuu, BKIFOYAIONIEH ciocOOHOCTh TOHMMATh SMOIIMOHAIEHOE
COCTOSIHUE JPYTHX, Y4YUTBIBaTh €ro IMpU OCYLIECTBICHUU
KOMMYHHKAIIHH, CIOCOOHOCTh K COYYBCTBHIO u
COIIEPEXKHUBAHHUIO;

COYUATILHBIX HABLIKOS, BKIIOYAIOUINX CIIOCOOHOCTH BBICTPAMBATH
OTHOLIEHHUsI C JAPYrUMM JIFOABMHU, 3a00THTHCS, NPOSIBIATH
MHTEPEC U pa3pemaTb KOHQIHUKTEHI.

METAIIPE/JIMETHBIE PE3VJIBTATbBI
MertamnpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO IpeaMera

«buonorus»  exmouarom: 3HauMMble U1 (OPMHPOBAHUSA

MHUPOBO33PEHUS oOydJaromuxcs MEXTUCIIMTUTHHAPHEIE

(MexnpenMeTHble)  OOIIEHAy4YHbIE  MOHATHUS, OTpaXKarolue

[IEJIOCTHOCTh HAayYHOW KAapTHHBI MHpa U CHEnu(UKY METOI0B

MO3HAHUS, HUCHOJb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,

SHEpTrHus, SBJICHUE, MPOIECC, CUCTEMa, HAYYHBIA (DaKT, IPUHIHIL,

TMIIOTE3a, 3aKOHOMEpPHOCTb, 3aKOH, TEOpHUs, HCCIe0BaHHE,

HaOJI0ICHNe, U3MEPEHUE, SKCIIEPUMEHT U JIp.); YHUBEpCAbHBIC

yueOHble JeHCTBHs  (TO3HABaTeNbHbIE, KOMMYHHKAaTHBHBIE,

PETYJIATUBHBIE), o0ecrnieunBaroIye dbopMupoBanue

(GYHKIMOHATIBHOM T'PaMOTHOCTH M COIMAJIBHON KOMIIETEHLUHU

oOydJaronmxcsi; CroCOOHOCTh  OOy4YarIMXCS  HMCIOJb30BaTh

OCBOEHHBIE MEXIUCIUILTNHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U

yHHUBEpcaJbHble Yy4eOHbIE JEHCTBUS B IMO3HABAaTEJbHOM U

COLIMAJIBHOW MPAKTHUKE.

MertanpeamMeTHbIe Pe3yIbTaThl OCBOSHHS MTPOTPAMMEBI CPETHETO
o01ero o6pazoBaHMs JOKHBI OTPaXKaTh:



OBnazeHue yHHUBEPCAIBHBIMU yUE€OHBIMH TMO3HABATEIbHBIMU

JNIEVUCTBUSIMU:

1) 6azoevie nocuueckue deticmeus.

CaMOCTOSITENTbHO (DOPMYIHPOBATh U aKTyaIU3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh TMPU OCBOEHUM 3HAHMA NPUEMBI JIOTHYECKOIO
MBINUICHUS (aHAU3a, CHUHTE3a, CPaBHEHUS, KIACCHU(PUKAIUU,
0000111eHMS), PACKPBIBATH CMBICT OHOJOTHMYECKUX TOHSITHHA
(BBIICNATH MX XapaKTEPHbIC MPU3HAKU, YCTAHABIIUBATh CBSI3U C
JIPYTHUMHU MOHSATHSIMH);

OTIPEICTISATH SN JeATSIILHOCTH, 33/1aBasi apaMeTPphl U KPUTEPUU
UX JIOCTHXKEHUS, COOTHOCUTH PEe3YyJlbTaThl JEATEIbHOCTU C
MOCTABJICHHBIMU TEJISIMH,

UCIOJIb30BaTh OMOJOTHYECKHE MOHATUS Al 00bsiCHEHUS (aKTOB
Y SIBJICHUW )KUBOU IIPUPOLBL;

CTPOUTH JIOTUYECKHUE pacCyk IeHUs (MHAYKTUBHBIC, eTyKTUBHEIE,
10 AHAJIOTHH), BBISBISTH 3aKOHOMEPHOCTH W IPOTHBOPEUHUS B
paccMaTpuBaeMbIX SBJICHHSIX, (OPMYIUPOBATH BBIBOJABI U
3aKJTFOYCHHS,

MPUMEHSITh CXEMHO-MOJENbHbIE CpEeACTBa JJsl IMPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€M W OTHOIIEHUH B  HM3Y4aeMbIX
OMOJIOTHYECKNX OOBEKTaX, a TaKKe MPOTUBOPEUUN Pa3HOTO
pona, BBISBICHHBIX B  PasIUYHBIX  WH(POPMAIMOHHBIX
HUCTOYHUKAX;

pa3pabareiBaTh IUIAH pEHICHHS MPOOJIEeMBI C YYETOM aHAJIM3a
UMEIOIINXCS MaTepUaIbHBIX U HEMaTEPUATBLHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBEI B JICATEIHHOCTh, OIICHUBATH COOTBETCTBHE
pe3ynbTaTOB  IENsIM,  OLIGHHWBAaTh  PUCKH  TOCJEACTBUN
JeSITCIIBHOCTH;

KOOPJIUHHUPOBATh U BBHIMIOJIHATH PadOTy B YCIOBUSAX PEaTbHOTO,
BUPTYAITBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TPU PEUICHUH KXU3HEHHBIX
npo0Jem;

2) 6azosvie ucciedosamenvckue 0elucmeust:

BIIA/IETh HaBBIKAMH Y4e€OHO-HCCIIEIOBATEIbCKOW M MPOEKTHOM
JIESITCIIbHOCTH, HaBBIKaMU pasperieHus npooiem;
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TMOUCKY



METOI0B peH_IeHI/ISI HpaKTI/I‘{eCKI/IX 3aJa4, HpI/IMeHCHI/IIO
pa3IMYHBIX METOJIOB ITO3HAHUS;

HCIIOJIB30BATh pa3JII/I‘-IHbIe BUAbBI JCATCIIBHOCTU II0 HOJIy‘-IeHI/IIO
HOBOT'O 3HAHMs, €r0 HWHTCPIPETAMH, PEOOpPa30OBAHUI0 U
NPUMEHEHHIO B YI€OHBIX CUTYAIUIX, B TOM YUCIIE IPU CO3/IaHUH
Y4EOHBIX M COIUAIBHBIX ITPOCKTOB;

(dbopMUPOBAaTh HAYYHBI THUI MBIIUICHHUS, BIAJCTh HAYYHOU
TEPMHHOJIOTHECH, KITFOUEBBIMH ITOHATUSAMHA ¥ METOJIAMU;

CTaBUTh ©  (OPMyIUpPOBAaTH  COOCTBEHHBIC  3a7a4d B
00pa30BaTeNIbHOM JIEATEIIPHOCTH M YKU3HECHHBIX CHTYaIlHUsX;

BBIABJIIATH HpI/I‘H/IHHO-CHCIICTBCHHbIe CBiA3HU U aKTyaJII/I3I/IpOBaTB
3aj1auy, BBIIBUTaTh THUIIOTE3Y € PEIICHHUsI, HAXOIUTh apTyMECHTHI
JUTSI TOKA3aTeIbCTBA CBOUX YTBEPIKICHHUM, 3a/1aBaTh MapaMeTphl
U KPUTEPUU PEIICHHMS,

aHaJII/I3I/Ip0BaTI) HOJIy‘-ICHHBIe B X011 peIHeHI/ISI 3aa4u peByJ'H)TaTBI,
KPUTHYECKH OIEHHWBAaTh HX JOCTOBEPHOCTH, MPOTHO3UPOBATH
N3MCHCHHUEC B HOBBIX YCJIOBI/ISIX;

J1aBaTh OIICHKY HOBBIM CHTYallHsSIM, OLICHUBATh MPHOOPETEHHBIN
OIIBIT;

OCYIIECTBIISITh 1IEICHATIPABJICHHBIM TIOUCK TIEPEHOCAa CPEACTB U
CII0CO0O0B JICHCTBHS B MPOPECCHOHATBHYIO CPELLY;

yMeTb TEPEHOCHUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTHYECKYIO
001aCTH >KU3HEIECATCIIEHOCTH;

yMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00acTei;

BbBIABHUTI'aTh HOBBIC HUJICHU, npennaraTb OpI/IFI/IHaJ'II)HI:vle IIoaXo4abl 1
peIlleHus; CTaBUTh NPOOJIEMBI M 3aJaud, JIOMYCKAoIIue
aJ'II)TepHaTI/IBHBIG peHIeHI/ISI;

3) Oeticmasus no pabome ¢ uHgopmayueti.

OPHEHTUPOBATHCS B PA3JIMUYHBIX HCTOYHHUKAX HHPOPMALUH (TeKCcTe
yueOHOro  mocoOus,  HAy4YHO-TIOMYJSIPHOM  JHTEparype,
OMOJIOTHYECKUX CJIOBapsAX M CIPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHBIX, B VHTepHeTe), aHAIW3UPOBATh MH(POPMAIIHIO
pasNMYHBIX BUAOB U (QOPM NPEACTABICHUS, KPUTHUECKU
OILICHUBATh €€ JTOCTOBEPHOCTh M HEITPOTHBOPEUYHBOCTH;

(dbopMyIHMpOBaTH 3aPOCHl M MIPUMEHATH PAa3TUYHbIE METOABI MPU
MoMCKe U 0TOOpe OHoIoruueckoi nHpopMauu, He0OX0AUMOMN
JUIS BBITIOJIHEHUS! YUeOHBIX 3aj1ay;



npuobperaTh OIIBIT MCIIOJIb30BaHUs MH(POPMALMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHI, COBEpPIICHCTBOBATH KYIBTYPY
AKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENILHO BHIONPATH ONTUMATIBHYIO (hOpMY IpEICTaBICHUS
Oouonornyeckoit nHGopManuu (cxemsbl, TpapuKH, AUATPAMMBI,
TaOIMIIBI, PUCYHKH | JIp.);

MCTOJIb30BaTh HAyYHBIN A3BIK B KAYECTBE CPEICTBA MpH padoTe ¢
Ouonormyeckoil wMHGpOpMaNMend: NPUMEHSATh XHMHUYECKHE,
¢u3nueckue ¥ MaTeMaTUYeCKHe 3HAKH U CUMBOJIBI, ()OPMYIIBI,

ab0peBuarypy, HOMEHKJIATYpY, UCIIOJIb30BATh u
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CpeacTBa
HATJISITHOCTH;

BIIQJICTh HABBIKAMHU pACHO3HABaHUS M 3alIUThl HHGOpPMAIUH,
UH(POPMALIMOHHOM OE30MaCHOCTH JIMYHOCTH.

OgaseHne yHUBEPCATbHBIMU KOMMYHUKATHBHBIMH JICHCTBUSMMU:
1) obwenue:

OCYIIIECTBISATh KOMMYHHKAITMH BO BCeX c(epax KU3HU; aKTHBHO
y4acTBOBaTh B JIMAJIOT€ WM JUCKYCCHH 10 CYIIECTBY
00cyxmaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBAThH
CYXJICHUSI OTHOCHTEJIPHO BBINIOJIHEHUSI TPEIaracMoi 3ajauu,
VUUTHIBATh HHTEPECHl M COTJIACOBAHHOCTh MO3UIUHN JIPYTHX
YYaCTHUKOB JHMANIOTa WK JUCKYCCUH);

pacrio3HaBaTh HEBepOAJbHBIE CpPEICTBA OOIICHUS, TOHUMATh
3HaUEHUE COIMAIbHBIX 3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHUS
KOH()JTMKTHBIX CUTYAIlUi; YMETh CMAT9aTh KOHQJIUKTH U BECTH

MIEPErOBOPBHI;
BJIAJIETh PA3JTUYHBIMU CIIOCOOAMM OOIICHHUS M B3aMMOJICHCTBUS;
MOHUMATh  HAMEpPEHUs  JPYTUX  JIIOJEW,  MPOSBIATH

YBa)XUTEJIBHOE OTHOILIEHHE K COOECeIHMKY U B KOPPEKTHOMU
dopme HopMyIHpOBaTH CBOM BO3PAKEHMS;

pa3BEPHYTO M JIOTUYHO MH3JaraThb CBOIO TOYKY 3pEHHS C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEZICTB;

2) coemecmuas 0esimenibHOCHb.

MOHMMAaTh W WCIOJIB30BaTh MPEUMYINECTBA KOMAaHAHOH U
WUH/IMBUYAIbHOW pabOThl TpPH PEIICHUH OUOJOTHYECKOM
npo0sieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTH IPUMEHEHUs
IPYNIOBBIX (OpPM B3aUMOJCHCTBUS TIPU PEIICHUU Y4eOHOUH



3a/1a4i;

BBIOMPATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEUCTBUH C yUETOM
O0IIMX MHTEPECOB W BO3MOXKHOCTEH KaXJOro uJjieHa
KOJUJIEKTHBA;

IIPUHUMATh L€ COBMECTHOM J1€ATEIbHOCTH, OPIraHU30BbIBATh U
KOOPAUHUPOBATh JACHCTBUS IO €€ JOCTHKEHHUIO: COCTaBIIATh
IJIaH JEUCTBUHM, pacHpeiessaTb poJM C YYETOM MHEHUH
YYaCTHHUKOB, 00CYKJIaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAaye€CTBO CBOEr0 BKJIAJa U KaXJIOT0 Yy4acTHUKA
KOMaH/Ibl B OOIIMIA pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBBIE IIPOEKTBHI, OLIEHHWBATh HJIEU C IO3UIMU
HOBU3HbBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJCHUE B
Pa3IMYHBIX CUTYalUsIX, IPOSIBIATH TBOPUYECTBO U BOOOpaKEHUE,
OBITh UHULIMATUBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PErYJISITUBHBIMU JCHCTBUAMMU:

1) camoopeanuzayus.

UCIOJIb30BaTh OMOJOTHYECKHUE 3HAHUS [Tl BBISIBIICHUS MPOOIEM U
WX PEUICHUS B )KU3HEHHBIX U y4EOHBIX CUTYaIUsX;

BBHIOMpaTh Ha OCHOBE OHOJNOTMYECKHUX 3HAHUU IIEJEeBbIE U
CMBICJIOBBIE YCTAHOBKM B CBOMX JAEMCTBUSIX U IOCTYIIKAaX IO
OTHOLICHHIO K KUBOM MPUPOJE, CBOEMY 310POBBIO U 370POBbIO
OKpYXKaroIIHX;

CaMOCTOSITEJIBHO OCYIIECTBIIATH IO3HABATEIBHYIO JESATEIBHOCTD,
BBISBJISITH IPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHbIE
3aJaud B 00Opa30BaTENIbHOM JIEATENBHOCTH M KU3HEHHBIX
CUTYalUsX;

CaMOCTOSITENIHO COCTABIIATh IUIaH pelieHus IpoOIeMbl C yUETOM
UMEIOLINXCA PEecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIIOYTEHU;

JlaBaTh OLEHKY HOBBIM CUTYAaIHsIM;

pacmMpsATh pPaMKH Y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX
MIPEATNIOYTEHU;

JenaTh OCO3HAHHBIA BbIOOp, AapryMEHTHPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIoCcOOCTBOBAaTh  (POPMUPOBAHUIO H  TMPOSBICHUIO IIUPOKOM
SPYIUIMH B Pa3HBIX 00JacCTAX 3HAHWM, MOCTOSIHHO TMOBBIIATH



CBOI 00pa30BaTeNbHBINA U KYIbTYPHBIA YPOBEHB;

2) CamoKoOHmMpob.
JaBaTh OICHKY HOBBIM CHTYallHsM, BHOCHTh KOPPEKTHBBI B
JeSITEIIbHOCTbD, OIICHUBATH COOTBETCTBUE PE3YIILTATOB LIENISIM;
BJIAJICTh HABBIKAMH ITO3HABATENILHOM Pe(ICKCHH KaK OCO3HAHHUS
COBEPIIIAEMbIX JIEHCTBUI M MBICIUTEIBHBIX IPOIECCOB, HX
pe3yJIbTATOB W OCHOBAHMIA; MCIIOJIB30BATh MPHEMBI peIIeKCHI
JUTSL OIICHKH CHTYAIMH, BBIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PHCKU U CBOEBPEMEHHO ITPUHUMATH PEIICHHS 110
UX CHHKEHHIO,

NPUHAMATh MOTHBBl W aApryMEHTBHl JPYIHX [PH aHaJInu3e
PE3yIbTATOB JICSITEILHOCTH,

3) npunsimue cebs u opyeux:
IIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;
IPUHMMATh MOTHMBBI U apryMEHThl JpPYIUX IpU aHAJIN3e

pe3ysbTaTOB JACATEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;
pa3BUBaTh CHOCOOHOCTh IOHMMAaTh MHUpP C IO3ULUHU JPYroro

YyeJloBeKa.

I[TPEJJMETHBIE PE3VJIBTATbBI

[IpenMeTHbIE pe3yibTaThl OCBOECHUS COJEp’KaHUs Y4eOHOTo
npeamera «buonorus» Ha yriayOoiI€HHOM YpOBHE OpUEHTHPOBAHBI
Ha obecrnieueHue NPoQUIBLHOTO OOYYEHHs CTaplIEKIACCHUKOB
Oouosiornu. OHM BKIIIOYAIOT: creuupuyeckue Uit OHOJIOTUH
Hay4yHbl€ 3HAHUS, YMEHHUS U CIIOCOOBI JEHUCTBUN 1O OCBOEHMIO,
MHTEpHpeTaluy U MpeoOpa3oBaHUIO 3HAHUHN, BUBI JESTEIbHOCTH
[0 TOJIYYEHHUIO HOBBIX 3HAHUH M MX MPUMEHEHUIO B PA3IUYHBIX
y4eOHBIX, aTaKK€ B PEAJbHBIX O KU3HEHHBIX  CHUTYallUsX.
[IpenMeTHbIE pe3ybTaThl IPEICTaBICHBI IO FOJaM U3yUeHUsI.

10 KJIACC

[IpenMeTHble pe3yabTaThl OCBOEHHS Yy4eOHOro IpeaMera
«buonorus» NOMKHBI OTPAXKATh:

1) chopMHpPOBAaHHOCTH, 3HAHMA O MECT€ U POJIU OHOJOTUH
B CHCTEME E€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM €CTECTBEHHO-
HAayyHOM KapTUHBI MHUpPA, B IO3HAHUU 3aKOHOB MPHUPOJbI
U pelIeHuH MpoOJeM pPalUMOHAIBHOTO NPUPOAONOIH30BAHUS;



0 BKJIQJIE POCCHUMCKHX U 3apyOeXHBIX YYEHBIX B pa3BUTHE
OHOJIOTHH;

2) BlIajgeHUWE CHUCTEMON OWOJOTHYECKUX 3HAHUH, KOoTOopas
BKJIIOYAET: OCHOBOIOJAraroume OHOJIOrHYecKrue TEePMUHBI
Y TOHATHUS ()KU3HB, KJIETKA, OpraHU3M, MeTab0JIn3M, TOMEOCTa3,
caMOperyJssilus, CaMOBOCIPOHU3BEIACHUE, HACIEICTBEHHOCTD,
M3MEHYHUBOCTh, POCT H Pa3BUTHE); OHOJIOTHMUECKHE TEOPUHU
(kerounast Teopus T. IllIBanna, M. Illneiinena, P. Bupxosa;
XpOMOCOMHas Teopust HaclieacTBeHHOCTU T. Moprauna); yueHus
(H. N. BaBuiioBa — 0 IIEHTpax MHOT000pa3us
U MIPOUCXOXKICHUS KYJbTYPHBIX pacTeHui); 3aKOHBI
(emmHOOOpa3usi MOTOMKOB MEPBOr0 MOKOJEHUS, PACIIEIICHHUS,
YHUCTOTHl TaMeT, HE3aBUCUMOro HaciienoBanus [. Mennens;
TOMOJIOTHYECKUX PSAJOB B HACIEICTBEHHON H3MEHYMBOCTHU
H.U. BaBuiioBa); npuHIUIIBI (KOMILJIEMEHTAPHOCTH);

3) BiageHHWE OCHOBHBIMH METOJAMHU HAyYHOTO IMO3HAHUS,
UCIOJIb3YEMBIX B OMOJIOTMYECKHUX  HCCIIEJOBAaHUSAX  JKUBBIX
00BEKTOB (ONMCaHue, U3MEepEHNE, HAOIIOACHUE, SKCIIEPUMEHT);

4) yMeHHuE BBIIEIATh CYILIECTBEHHBbIE IPU3HAKH: BUPYCOB,
KJIETOK MPOKAPUOT U DYKapHoOT; OJTHOKJIETOYHBIX
Y MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Mciie OakTepuid, rpudoB,
pacTeHMid, KUBOTHBIX M UEIOBEKA; CTPOCHHS OPraHOB U CHUCTEM
OpraHOB  pAacTeHUH, IKUBOTHBIX, YEJIOBEKa;  IMPOIECCOB
KU3ZHENEITEIbHOCTH, MPOTEKAIOIMX B OpraHu3Max pacTeHUH,
KUBOTHBIX M YEJIOBEKa; OWOJIOTMYECKHUX IIPOLECCOB: OOMeHa
BellecTB (MeTabonmu3M), TPEeBpAIICHUs] SHEPTrUU, OpOKEHHUS,
aBTOTPO(HOIr0 M rerepoTpo(HOr0 TUIIOB MUTAHUS, POTOCHHTE3A
U XEMOCUHTE3a, MHUTO3a, Meilo3a, rameTroreHesa, SMOpUOreHesa,
MOCTAMOPHOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIUBUIYAIBHOTO pa3BUTHS opraHusma (oHTOrEHE3a),
B3alMO/ICICTBUS I'€HOB, FETEPO3UCa; HICKYCCTBEHHOTO 0TOOPa;

5) yMeHHe yCTaHaBIMBATh B3aUMOCBSI3U MEXIY OpPTaHOUIAMH
KJIETKH ¥ X (QYHKIHSIMHU, CTPOCHUEM KJIETOK Pa3HbIX TKaHEH U MX
GYHKIUSMU; MEXKIY OpPTaHaMU M CHCTEMaMU OPTraHOB Y pacTeHHIH,
KUBOTHBIX U YeJIOBeKa W MX (QYHKIHMSIMH; MEXKIY CHCTEMaMu
OpPraHOB W UX (PYHKIMSIMH, MEXAY dTalmaMh OOMEHa BEIEeCTB;
JTanaMM KJIETOYHOrO IMKJIAa M )KM3HEHHBIX IUKJIOB OPraHHU3MOB;
dTanmamMu SMOPHOHAIBHOTO PA3BUTHUS; TEHOTHUIIOM U (DEHOTHIIOM,



¢deHoTunom u pakropamu cpenbl OOUTaHUS;

6) yMEHHE BBISIBIISTH OTJIMYNTEIIBHbIC IPU3HAKN KUBBIX CUCTEM,
B TOM YHCJI€ PACTEHHIA, )KUBOTHBIX U YEJIOBEKA;

7) yMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTryMEHTEHI,

OMOJIOTHYECKYIO TEPMUHOJIOTUIO U CUMBOJIMKY JUIS
J0Ka3aTesIbCTBa POACTBA OPIaHU3MOB PA3HBIX CUCTEMATUYECKHUX
T'pYyIIL,

8) ymeHue pemath OHOJOTHYECKHE 3a/a4d; BBIABIATH
MMPUYUHHO-CJIICACTBCHHBIC CBA3HU MCKOY HCCIICAYCMBbIMHA
OMOJIOTMYECKUMH TPOLIECCAaMH U SIBIICHUSMH; JI€JaTh BBIBOJBI
1 IPOTHO3bI HA OCHOBAHHWH ITOJIYUYCHHBIX PE3YJIbTATOB,

9) yMeHue BBINOIHATD JTa00OPaTOPHBIE U MIPAKTUYECKUE PadOTHI,
coOmoate mpaBwia npu pabore ¢ ydeOHBIM U JIa0OPaTOPHBIM

000pyZI0BaHUEM;
10) ymeHue  BBLABUIATH  TUIIOTE3bl, IPOBEPATH  UX
SKCHEPUMEHTAIbHBIMU  CpeAcTBaMH,  (GOpMyJIHpys  1Liellb

UCCIIEIOBaHMsl, aHAJIM3UPOBATh IIOJy4YEHHbBIE PE3YNbTAThI U JENIaTh
BBIBOJIbI;

11) ymeHne y9acTBOBaTh B yUeOHO-HCCIIEIOBATENBCKON paboTe
no OMONOTUHU, S5KOJIOTUM U MEAWLUHE, NPOBOJMMON Ha 0aze
IIKOJBHBIX ~HAYYHBIX OOMIECTB, U IYOJUYHO TIPEACTABIATH
MOJTyYEeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(PEPEHIUIX;

12) ymeHHe OLEHUBaTh 3TUYECKUE AaclEeKThl COBPEMEHHBIX
UCClIeIoBaHMM B 00J1aCTH OMOJIOTUHM U METUIIMHBI (KIIOHUPOBAHUE,
UCKYCCTBEHHOE OIUIOJJOTBOPEHHME, HAlpaBICHHOE W3MEHEHHE
TE€HOMA M CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

13) ymeHue OCyIIeCTBIATh OCO3HAaHHBIA BbIOOp Oynymieit
npodeccuoHaIbHOM  JesATeIbHOCTH B 00nacTH  OHOJIOTHH,
MEJIULIHUHBI,  OHOTEXHOJOTUM,  BETEpPUHAPUM,  CEIBCKOTO
XO035HCTBa, MUIIEBON IIPOMBIIIJIEHHOCTH; yriayoisTh
ITO3HABATEIbHBIM HMHTEpPEC, HANpPaBICHHBII Ha OCO3HAHHBIN
BBIOOp  COOTBETCTBYIOLIEH  mpodeccun U MPOJOJDKEHUE
OMOJIOTHYECKOr0  00pa30BaHMUS B YUPEXKICHUSX CPEIAHEro
npo(ecCHOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHMsS Yy4eOHOro TpeamMeTa
«buonorus» nOMKHBI OTPAXKATh:

1) chopMUpOBaHHOCTh 3HAHMH O MECTE U POJIU OHOJIOTUU



B CUCTEME E€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOI
€CTECTBEHHO-HAyYHON KAapTHHBl MHpA, B IIO3HAHUHU 3aKOHOB
IPUPOABl U PELIEHUM 3KOJOTMYECKUX IpOOJIEM YElIOBEYECTBa,
a TaKxe B pELICHUHU BOIIPOCOB pPaMOHAIBHOTO
IIPUPOIOINOJIB30BaHUS; U B GOPMHPOBAHUU LIEHHOCTHOT'O
OTHOIICHHUA K TMpUpPOAE, OOIIeCTBY, YENOBEKY; O BKIaJe
POCCHUHCKHMX U 3apyOeKHBIX  yUIEHBIX-OHMOJIOTOB B pa3BUTHE
OHOJIOT Y,

2) yMEHHUE BIIaJIETh CUCTEMOMN OMOJIOTMUECKUX 3HAHUM, KOTOpast
BKJIFOYAET onpeneneHus Y IOHUMaHue CYLIHOCTH
OCHOBOIIOJAralouX OUOJIOTMYECKUX TEPMUHOB M MOHATUN (BHI,
IKocucTeMa, Orocdepa); OMOIOrHYeCKUe TEOpUH (IBOJIIOIIMOHHAS
teopust Y. JlapBuHa, cUHTETHYECKasl TEOPUS ABOJIOLUH); YUEHUS
(A. H. Ce-BeprioBa — 0 myTsX M HallpaBJICHUAX dBoionuu, B. U.
Bepnanckoro — o 6mo-cpepe);  3akoHBI  (TEHETHUECKOTO
paBuHoBecust JDkx. Xapnu w B. Baiin-Oepra; 3apoplieBoro
cxonctBa K. M. Bboapa); mpaBuna (muammyma [O. Jlubuxa,
9KOJIOTMYECKON MUPAMUJIbI SHEPTUH ); TUIIOTE3bI (TUIIOTE3a «MUPA
PHK» V. I'unGepra);

3) yMeHue BlaJieTh OCHOBHBIMU METOJaMU HAyYHOTO MMO3HAHUS,
WCIIOIB3YEMBIMH B OMOJIOTHYECKUX  HCCICIOBAHMIX  SKMBBIX
OOBEKTOB U 3KOCHCTEM (OMNMCaHUE, H3MEpEeHHe, HaOIIoJIeHHE,
AKCIIEPUMEHT); CIIOCOOaMU BBISIBIICHUS M OLICHKH aHTPOIOTEHHBIX
W3MEHEHUH B MPUPOJIE;

4) yMeHHEe BBIIETATh CYIIECTBEHHbIE TPHU3HAKU: BUJIOB,
OMOTreo1eH030B, 3KOCHCTEM M Omochepsl; CTaOMIN3UPYIOLIETO,
JIBKYIIIETO U pa3pbIBAIOLIETO €CTECTBEHHOI'O ot0opa;
QIJIONIATPUYECKOTO U CUMIIATPUYECKOTO0  BHJI000pa30BaHUS;
BIIMSIHUS JIBWDKYIIUX CHJI DBOJIIOIIMM HAa T€HO(MOH] MOMYIISIHY;
PUCIIOCOOTIEHHOCTH OpraHU3MOB K cpefe oOuTaHus,
Yyepe[OBaHUs HAMpaBICHUHM SBOJIIOIHMH; KPYrOBOpOTa BEIIECTB
Y MTOTOKA YHEPTUHU B SKOCUCTEMAX;

5) yMeHue ycTaHaBIMBaTh B3aUMOCBSI3U MEXKIYy IpolLieccaMu
ABOJIIOLUHN; ABMKYLIIMMU CUJIAMH aHTPOIIOre€He3a; KOMIIOHEHTaMU
Pa3IMYHBIX SKOCUCTEM U MPUCIIOCOOIEHUSIMA K HUM OpTraHU3MOB;

6) yMEHHE BBISBISATh OTINYUTENbHBIE TPU3HAKH KUBBIX CUCTEM;
MPUCTIOCOOJIEHHOCTh BUJOB K Cpelle OOUTaHUs; aOMOTUYECKUX
U OMOTHYECKMX  KOMIIOHEHTOB  HJKOCHUCTEM;  B3aUMOCBs3EH



OpraHnu3MoB B COO6H.[€CTBaX; AHTPOIIOTCHHBIX H3MEHECHHUU
B DKOCHUCTEMAaX CBOECH MECTHOCTH,

7) yMeHHE WHCIOJb30BaThb COOTBETCTBYIOIIME AapTyMEHTHI,
OHMOJIOTUYECKYIO TEPMHUHOJIOTHIO Y CHMBOJIUKY TUIst
JI0Ka3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CHCTEMATHUYECKHX
TPYII; B3aUMOCBSI3M OPraHW3MOB U CPEIbl OOMTaHUS; CIUHCTBA
YeIIOBEYECKUX Pac; HEOOXOAMMOCTH COXpPaHEHUS MHOT000pa3ws
BUJIOB M DKOCHCTEM KaK YCIOBHS COCYIICCTBOBAHHS MPHUPOIBI
Y YeJI0BEYECTBA;

8) yMeHue pemarb OHOJOTHYECKHE 3aJaud; BBISBISATH
IMPUYUHHO-CJIICACTBCHHBIC CBA3HU MCKOAY HCCICAYCMBbIMHA
OMOJIOTHYECKUMHU TIPOLIECCAMU U SIBJICHUSIMH;, JICJIaTh BBIBOJIBI
1 IIPOTHO3bI HA OCHOBAHHWH ITOJIYYCHHBIX PC3YJIbTATOB,

9) yMeH#HE BBINOIHATH JIA0OPATOPHBIC U MIPAKTHYECKUE PAOOTHI,
coOmogate mpaBwia npu pabore ¢ ydeOHBIM U JIa0OPAaTOPHBIM

000pyZI0BaHUEM;
10) ymeHue  BBLABUIATh  TUIIOTE3bl, IPOBEPATH  UX
SKCHEPUMEHTAIbHBIMU  CpeAcTBaMH,  (GOpMyJIHpys  1Liellb

WCCIIEIOBaHMSI, aHAIM3UPOBATH MTOJyYCHHBIE PE3YJIbTAThI U IeTIaTh
BBIBO/IBI;

11) ymeHne y9acTBOBaTh B yUeOHO-HCCIIEIOBATENBCKON paboTe
no OMONOTWHU, SKOJIOTUM U MEIWLMHE, NPOBOJMMON Ha 0aze
IIKOJIbHBIX ~HAYYHBIX OOMIECTB, U IYOJUYHO TIPEACTaBISATH
MOJTyYEeHHBIE PE3yJIbTaThl HA YYEHUYECKUX KOH(EpEeHIUX;

12) ymMeHue OIeHMBaTh TUTIOTE3bI U TEOPHH O MPOUCXOKICHUN
KM3HHM,  4YeJOBEKa U YEJOBEYECKMX  pac; O MPUYMHAX,
MOCTEICTBUSIX M CIIOCO0aX — MPEeNOTBpAIlEHUs]  TII0OaTbHBIX
U3MEHEHUl B Ono-cdepe;

13) ymeHHe OCYIIECTBIIATh OCO3HAHHBIM BHIOOp Oymyiieit
npodeCCUOHATbHON  JeSITeIbHOCTH B OoOJlacTM  OMOJIOTHH,
AKOJIOTHH, TPHPOJIONIOIB30BAHMS, MEIUIIUHBL, OHOTEXHOJOTHH,
MICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3sMCTBA, IHIIECBON
MPOMBIIIJICHHOCTH; ~ yIUIyOJSTh  TO3HABATENBHBIM  WHTEpEC,
HampaBJICHHBI Ha OCO3HAaHHBIH BBIOOP COOTBETCTBYIOIIEH
npoecCuu Y MPOJIOJDKEHUE  OMOJOTHYECKOTO  00pa3oBaHUSs
B YUPEXKJIEHUSAX CPEJHEero Mpo(ecCHOHATBLHOIO U BBICHIETO
oOpa3oBaHws.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEIMETA «BUOJIOT UA.

YIJYBJEHHBINA YPOBEHb» 10 KJIACC

Ne | HanmenoBanue KonunyecTBo 4acos ONEeKTPOHHBIE

I/T1 | pa3aesioB U TeM (mdpoBsIe)
IPOrpaMMBI Beero | Konrponsnsle | IIpakTuueckue 00pa30BaTeIIbHbIC

paboThI /mabopaTopHbIe pecypebl
paboThl

1 buonorus kak Hayka 1 buosorus - Poccuiickas

DJIEKTPOHHAs IIKOJIa
(resh.edu.ru)
2 JKuBnie cucTeMbl U UX 2 0,5 buonorus - Poccutickas
W3YyYCHUE AJICKTPOHHAS IIKOJIa
(resh.edu.ru)
3 buoinorus kieTku 2 0,5 buonorus - Poccuiickast
DJIEKTPOHHAs IIKOJIa
(resh.edu.ru)

4 XuMmuyeckas 10 1 1 buonorus - Poccuiickas

OpraHH3aIys KICTKH DIEKTPOHHAS IIKOJIa
(resh.edu.ru)

5} CrtpoeHue u QyHKITUH 8 1 2 buonorus - Poccutickas

KJIETKHU DJIEKTPOHHAS IIKOJIa
(resh.edu.ru)

6 OO0OMeH BellEeCTB 9 1 2 Buonorus - Poccutickas
Y TIpeBpAIICHHC DIIEKTPOHHAS IIIKOJIa
SHEPrUU B KJICTKE (resh.edu.ru)

7 Hacnencresennas 9 1 0,5 Buonorus - Poccutickas
nHpopMaIHs DJIEKTPOHHAS IIIKOJIA
U peanu3anus e (resh.edu.ru)

B KJIETKE

8 JKU3HeHHBIN TUKIT 6 1 1 Buonorus - Poccutickas

KJIETKH DIEKTPOHHAS IIIKOJIa
(resh.edu.ru)

9 Crpoenue u GyHKIIUU 17 1 1,5 buosiorus - Poccuiickas

OpraHHU3MOB DJIEKTPOHHAS IIKOIa
(resh.edu.ru)

10 | PasmHOXeHUE 8 1 15 Buonorus - Poccutickas

Y pa3BUTHE OPraHU3MOB DIEKTPOHHAS IIKOJIa
(resh.edu.ru)

11 | I'enetuka — HaykKa 2 0,5 buonorus - Poccuiickast
0 HaCJICACTBEHHOCTH DJIEKTPOHHAS IIKOIa
U U3MEHYUBOCTHU (resh.edu.ru)
OpPraHHU3MOB

12 | 3akoHOMEpHOCTH 10 1 1 buonorus - Poccuiickas
HACJIEICTBEHHOCTH AJICKTPOHHAS IIIKOJIa

(resh.edu.ru)
13 | 3akOHOMEpPHOCTH 6 1 1 buosnorus - Poccuiickas
W3MEHYUBOCTH DJEKTPOHHAS IIIKOJIa
(resh.edu.ru)
14 | 'eneTnka yegoBeKa 3 0,5 buomnorus - Poccutickast
DJEKTPOHHAS IIKOJIa
(resh.edu.ru)
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15 | Cenexuust opranu3zMoB | 4 1,5 Buonorus - Poccutickast
AIICKTPOHHAS IIKOJIa
(resh.edu.ru)

16 | buorexHomorus 4 1 1 buonorns - Poccuiickas
M CHHTETHYECKAas DJIEKTPOHHAs IIKOJIa
OMOJIOTHS (resh.edu.ru)

PezepBHOE Bpemst 1
OO0111ee KOJIUYECTBO 102 10 16
4acoB I10 ITporpamMme
TEMATHUYECKOE IINIAHUPOBAHUE YYEBHOI'O ITPE/IMETA «bHOJIOI'US.
YIJIYBJEHHBIN YPOBEHb» 11 KJIACC

Ne | HaumenoBanue KonunyecTBo 4yacos ONEeKTPOHHBIE

/T | pa3ziejIoB U TEM (mudpoBsbIe)
IIPOrpPaMMBbL Bcero | Konrponbabie | [IpakTudeckue 00pa30BaTEIIbHbIE

paboThI /mabopaTopHbIe pecypesl
paboThl

1 3apoxaeHue 4 buonorus - Poccutickas
U pa3BHUTHE DJIEKTPOHHAS IIKOJIa
IBOJTFOIMOHHBIX (resh.edu.ru)
MpeJICTaBICHUN
B OMOJIOrHHU

2 MuxkposBontonus u e€ | 14 1 15 buosorus - Poccuiickas
pE3yNbTaThI DJIEKTPOHHAS IIKOJIa

(resh.edu.ru)

3 Maxkpo3Bontorus u e 6 buonorus - Poccuiickas

pe3yabTaThI DJCKTPOHHAS IIIKOJIA
(resh.edu.ru)

4 [IpoucxoxaeHue 15 1 2 buonorus - Pocculickas
Y pa3BUTHE KU3HU Ha DJIEKTPOHHAS IIKOIa
3emie (resh.edu.ru)

5 [Ipoucxoxaenue 10 1 1 Buonorus - Poccutickas
YyeJIoBeKa — DJCKTPOHHAS IITKOJIA
aHTPOIIOreHe3 (resh.edu.ru)

6 DKoJIoTusl — HayKa 3 0,5 buosorus - Poccuiickas
0 B3aMMOOTHOIICHUSIX DJIEKTPOHHAS IIKOIa
OpPraHu3MOB (resh.edu.ru)

Y HaIOPTaHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenou

7 Opranus3mel U cpena 9 1 1,5 buosnorus - Poccuiickas
oOuTaHus AJICKTPOHHAS IIIKOJIa

(resh.edu.ru)

8 DKOJIOTHS BUIOB 9 0,5 Buosnorus - Poccutickas

Y TONYJISILAN DJIEKTPOHHAs 1IKOJa
(resh.edu.ru)
9 Dxonorus coodmiecTs. | 12 1 1 buonorus - Poccuiickast

OKOJIOTUYECKHE
CUCTEMBI

DJICKTPOHHAA IIKOJIAa
(resh.edu.ru)



https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/

10 | buocdepa — 10 buonorus - Poccutickas
riaodanpHas 2JIEKTPOHHAS IIKOJIa
JKOCHCTEMA (resh.edu.ru)

11 | Yenosek 6 buonorus - Poccuiickast
1 OKpY’KaroImas cpeja DJEKTPOHHAS IIKOJIa

(resh.edu.ru)
PezepBHOE Bpemst 4
OO0111e€e KOJIUYECTBO 102

4acCoB II0 IIporpamMme
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