MUHUCTEPCTBO ITPOCBEIIEHUS POCCUNCKOM OEJTEPALINN
MHUHUCTEPCTBO OBPA30BAHMA APXAHI'EJIbCKOU OBJIACTHU

VYypenurens: ynpaieHue odpazoBanus aqMuHucTpanuu Ilnecenxoro MO

ApxaHrenbckoi o6sacTu

MynuuunansHoe Gro1KeTHOe 001eodpa3oBaTeIbHOE YUpexKICHUE

« KeHOSCPCKaﬂ CpE€aHss HIKOJIa»

PACCMOTPEHA COI'JTACOBAHA
Ha MO «EctecTBeHHO- 3am.1 Topa 1o Y.P.
MaTeMaTH4YECKOTO ITHKIIa) M /E.H.Crapuupina/
[Iporoxos Ne 1 '
oT «27»_aBrycra 2025 . «28» aprycra 2025 1.
PABOYAS TIPOTPAMMA
(ID 7941812)

YTBEPXAEHA

.0 IMPEKTOpa” .
Gered [Uyouna T H./
29» aBrycra 2025 17\
Hpuka3z Ne:70/01-11: * \

=/

y4yeOHoro npeamera «buosiorusi. ba3oBblii ypoBeHb»

st odyuaroruxest 10 — 11 xmaccos

Moroct, 2025r.



MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuguke OMOJIOTHH, €€ 3HAUEHUH B TO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILIECTBOBAHHSI YeJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeCTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEeICTBAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIep)KaHWe, €ro CTPYKTypy, pacopeleiieHue I0 pasjieaaM M Temaw,
PEKOMEHTyEMYIO TMOCJIEeI0BATEILHOCTh U3YUEHHUsI YUYeOHOro MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEM 00yYaroImmnXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W MPEIMETHBIM pPE3yIbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHLHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3YyYE€HUU OWOJOrWH, Ojarojapst 4emy B Hel
MpPOCMATPUBAETCS HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY Kalolled MNPHUPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueM OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUHM O
CTPOCHUH JKUBBIX CUCTEM PA3HOTO PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEITHEBHOM KU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: MPO(QUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBaHMIA YEIOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIEeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yueOHoro mpenmMera «buosiorusy mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeUeHUs



YCJIOBHM JUISl pELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeAamnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHE cpeaHero ooOiero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3allid W HBOJIOIUHU, CO3JAET
yCJIOBHSI  JUIS:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(YHKIMOHAIBPHOW TPaMOTHOCTHM, HAaBBIKOB 3JI0pOBOTO M 0e30macHoro obpasa
YKU3HH, DKOJOTUYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Ononmoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WUHTEIJICKTYyallbHBIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
NPEJCTaBICHUSAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIe MOJOXKEHUS O NpeaHA3HAYEHHHM y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY /I ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOT0O B Mporpamme 1o
OHoJOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KYyJIbTYphI, OMNpPEACISIIONIME aJCKBaTHOE IOBEJACHUE
YEJIOBEKa B OKPY’KAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITy>KaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIETYIOUIUE COAEpKATENbHbIE TMHNU: «bronorus kak Hayka. MeTonabl
Hay4yHOro mo3HaHus», «Kierka xak Ouomormueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«OBOIOIHUS KUBOHM MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOyYaIOIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIy>KalluX OCHOBOM
11 (OpMUPOBAHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHHU3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
pPa3HOTO YPOBHS OpTraHU3aIliy;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHUpa JKMBOM MPHUPOJLI HAa OCHOBAHHM 3HAHUW W OIBITA, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOMIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEeH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OO0S3aTEIBHBIM YUEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMETHOM 00nacTh « ECTeCTBEHHO-HAYUHbIE IPEIMETHI.



J{nst u3yueHusi OMoJIOrMu Ha 0A30BOM YPOBHE CPEJIHET0 00111er0 00pa3oBaHuUs
oTBoaUTCS 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Heaento), B 11 kimacce — 34
yaca (1 yac B HEJIETIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW NIPUPOIbI (HAOII0OIEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HeszaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depmeHTsl — Owonormyeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBsie kucnotel: JHK wu PHK. Hykineotuasl — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[{uTosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. OcoOeHHOCTU
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIUM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropuslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrnipeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOBIY, «buocunres 6enka», « CTpoeHrEe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabora No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OTHMCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emuie. Biausiaue ycioBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
AKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl JHEPreTUYECKOro OOMeHa.
['mukonus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHoe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OounocuHTe3e Oenka.

Hexnetounsie popmbl xu3Hu — BUpychl. Mictopust otkpsiTus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oyaurens CIIM/Ia.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monenu-anmunkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHMe 1 HHANBHU/IYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCCTBEHHOE KIIOHHMpPOBaHHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpoOUCXOAIIME HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHue M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepPMATOre€HE3 M OBOIEHES.
Oco0OeHHOCTH CTpOeHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHE», «] aMEeTOreHe3 y MIICKOMUTAIOIINX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKIIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «JlejJieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiaa pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHKA. METOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeThUeCcKuil). (OCHOBHBbIE TI'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . MeHaenem.
MonoruOpuiHOe CKpenMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuno JOMUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue npu3zHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapyiieHue cueruieHus reHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enernka mosa. XpoOMOCOMHOE ONpeAeieHne noya. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTtBeHuble 3a0o0jcBaHUsS 4YEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas ”3AMEHUYHNBOCTHY.

O6opynoBanue: Mojaenu-amInKamun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe npomunupoBanue», «JurubpugHoe ckpemuBanuey», «llepekpéct



XpOMOCOM», MHUKpPOCKON M MHUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHUKAILUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoacTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzauuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJUIUIONIOB. JIOCTMIKEHHsI CENeKIUMU paCTeHHMM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okojornueckne W dTtudeckue  mpoosmempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHos.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekTh OWoOTexHOMOTHMY, «KileTouHbIE KYyIBTYpHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAOB U KOPHEIJIOM0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUHU. OBOJIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTHHU. BiusHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenbcTBa dBOJONUU. [laneoHTONOTHYECKHE: TOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTEed y BCEX
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI ASBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
MpoIleCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3osius 1 Murpanus.

EctecTBennbiii orbop — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJOIUU. [Ipumepsr
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkposBomorusi.  PopMbl  IBONIONUU:  (UIIeTUYECKAs, JHUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxkieHrue OT HecleuuaaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAS payalysl.

JlemoHcTpanum:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BUTHe OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuwm»,  «MyTanoHHas
U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmKkymre cunbl 3BoMOIMN», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpauueckoe Bu10oOpa3zoBaHue», « IKOJOTHIECKOE BUOOOPAa30BAHUE.

OO0opynoBaHue: KOJJIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIAMU OKPACKH,
Ha0oOp IUIOOB U CeMsH, KoyuieKus «lIpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpOoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuus «POpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGopatopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(DOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3aPOXKJIECHUU >KU3HU. HayuHble rumnortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMHs. XHUMHUYeCKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHbie 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm U nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBIN, FOPCKUN, MEJIOBOM.

KaliHo30Mckass 3pa W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOuiecTBEeHHbIH 00pa3  KU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamumi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHbldi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBATOpUaAlbHASs),  MOHTOJOUIHAs
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJICOHTOJOTHYECKMX HAXOJIOK  IPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «l[Ipoucxoxkaenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUID.

JlabopaTopHble M NpakTHYecKHe padoThbI:

[Tpaktrueckast pabora Ne 1. «/3ydeHne nckomaeMbIx OCTaTKOB PacCTCHUN U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MEeToAbl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(GakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaKHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpPraHH3MOB B ITPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH nomyjsund. OCHOBHBIE IOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCTpPauu:

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «®Portonepuoausmy», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJIAUUNA UHPY30puu-Typenbkny, «[luiesbie nenm.

JlaGopaTopHblie M NpakTHYeCKUE PadOThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN W3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumieBas). Buapl-momuHanTel. CBsi3u B
OHOLIEHO3E.

DKkoJjiorudeckne CHUcTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCTeMe W
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,



KOHCYMEHTBI, PEAYIIEHTH. KpyroBopoT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBble IeMM W CETH.
OcCHOBHbBIE TMOKa3aTeNM HKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IDKOJIOTUYECKUE
nupamMuibl: TPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[IpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTop ycToWuMBocTH »dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEmIeCTB M OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIIepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTPOTNIOTeHHBIE U3MEHEHHs B Orocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMEL.

CocylecTBoBaHUE MPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuiel u cxembl: «llumeBble nenn», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOrmiecTBa», «llemn muranmsy, «IKoJoTHYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS Ha IIpUpody», «DBaxueWmme HUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepsi»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuxaeie OHOIEHO3BD», TepOapuit
«PacTtutenbHbIe coobmecTBay, koeknun «buomnenos», «Bpenurenn BaxkxHEUITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTEeHUH W
’KUBOTHBIX, TIPUHAAJICKAIINE K PA3HBIM JKOJOTMYECKHMM TpYIIaM OJHOTO BUJA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpPaHSEMbIX BHUIOB
pacTeHuu 51 JKUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA mpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMUCKUMHU COLUOKYJIBTYPHBIMUA, HICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapILIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMbITAa M OMNbITA JIESITEILHOCTH B MPOILIECCE Peaar3alliid OCHOBHBIX HaIlpaBJICHUU
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YyBaXeHUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICEHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3IEHCTBUS KUBOU TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TIPAaBWJI WHIWBHAYATHbHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO €SI TEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpodhecCUOHANIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITA
IUTAHUPOBAHMS TIOCTYIIKOB W OIEGHKHM HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYIKAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHJIOB,
aKocucTeM, brochepsr);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATETbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXaIoIleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIU3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYECHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MMOHUMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKWE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOCHHSI IMPOTPaMMbl CPETHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSL:

CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MTOHATHUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3iMUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITENTbHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BbIe HCCIIEI0BATEIbCKHE NeiiCTBUA:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYSHHUIO HOBOTO
3HAHWS, €ro WHTEPIpETAlH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YI€OHBIX M COITMAIbHBIX TPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs,, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3HECSATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHAIBHBIC MOIXOABl M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO01enme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH pelIeHUU OUOIOTHYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pelIeHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEATEIbHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CHUTYALUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTyallUsiX, a TAKXKE B PEAJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABICHBI IO T01aM 00YUYEHUSI.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOIMYECKUX TEPMHHOB M MOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeIIeCTB U MpeBpallieHue
HHEPrUmr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBasi OpraHu3alis )KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJO/IEHUE U
OMMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pe3yNIbTaTOB, UCIOJIb30BAaHHBIX HAYyYHBIX TMOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWU TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCIATh CYUIECTBEHHBIC MPU3HAKA BHPYCOB, KJIETOK MPOKAPUOT H
AYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS s OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIIUX JIFO/IeH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPY KAIOIICH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TpPaKTUYECKHUe padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-MIOMYJISIPHbIE
MaTepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 6rnoIoTHYecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUpPOBaAHHM COBPEMEHHOI €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PECHHS, O BKJIaJ€ POCCUHUCKHUX U
3apyOeXHbIX YYEHBIX-OMOJOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OHA, SBOMIOIMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



IKOCHCTEMa, MPOJYIEHTbI, KOHCYMEHTBI, pEAYyLEHThl, LeNu IHUTaHus,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEeHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEUIECTB U IIOTOKAa JHEPIMU B DKOCHUCTEMaxX, AHTPOINOICHHBIX H3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KarOIINX JIFO/IeH, COOII0IEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYIKAIOIICH
IPUPOTHON cpene, MOHUMaHUE HEOOXOIUMOCTH MCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATILHOTO MPUPOIOIOIb30BAHNUS;

yYMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1au, COCTABISATh CXEMbI
NepeHoca BEIlIeCTB U SHEPTUU B dKOCUCTEMAaX (1[eNU MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepuanbl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHHS,
000011asi OMOJIOTUYECKYI0 MH(POPMAIIHIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHSATUHHBIN anmnapar OHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne ni/mt P Konrpoabubie | IlpakTuueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmnoreka IIOK
1 b 2 .
HOJIOTHA KaK HayKa 0.5 https://m.edsoo.ru/7{41c292
2 JKuBble CUCTEMBI U X OpraHu3aIus 1 bubmorexa HOK
p H https://m.edsoo.ru/7{41c292
. bubnuorexa [IOK
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1
https://m.edsoo.ru/7f41¢292
bubmuorexa [IOK
4 XK 6
HBHEACATEILHOCTD KICTIH https://m.edsoo.ru/7f41¢292
5 PazMHOXkeHUE 1 MTHANBUAYATEHOE Pa3BUTHE 5 ) bu6nuorexa [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTh M1 K3BMEHYMBOCTD g 15 bubmuorexa [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7{41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaunmeHoBaHUE pa3ae/ioB H TeM uudposkbie
Ne ni/mt P Konrpoabubie | IlpakTuueckue (upp )
NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOIMOHHAS ONOJIOTUSA 9 1 bubmmorexa LIOK
https://m.edsoo.ru/7{41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnmnoreka [HOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mel U OKpYIKaroIas cpeaa 5 1 bubnnorexa LHOK
p Py B pea https://m.edsoo.ru/7{41cc74
4 Coo00111eCTBa U DKOJIOTUYECKHUE CHCTEMEI 9 bubmorexa LHOK
https://m.edsoo.ru/7{41cc74
bubanoreka LIOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
uuppoBbIe
Ne i/m | Tema ypoka Kontposbubie | IlpakTnueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e¢6122
https://m.edsoo.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW IPUPOIBL.
) [IpakTrueckast padora Ne 1 | 0.5 bubnuoreka [IOK
«Mcnonp30BaHNUE pa3IMYHBIX METOJIOB IPH ' https://m.edsoo.ru/863e6122
M3y4YEHUU OMOJIOTUUYECKUX 0OBEKTOBY
3 buonornueckne cucTemsl, IPOLIECCH U UX 1 bubnnoreka [JOK
U3y4eHUE https://m.edsoo.ru/863e6564
4 XUMHUYECKUN COCTaB KIIeTKU. Boma u 1 bu6mmorexa [IOK
MHHEPAIBHBIE COJIA https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue 0eIKoB 1
P https://m.edsoo.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
6 «/3yueHne KaTaIUTUYECKOW aKTUBHOCTH 1 0.5 bubmmorexa [TOK
Y ‘ https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMUIIa3bl WIH
KaTaJasbl)»
bu6mmoreka [JOK
7 VYrnesonsl. JI 1
HICBOARL. STHITHAR https://m.eds00.ru/863e6870
8 Hyxkneunosbie kucinotel. ATO 1 bubnmnoreka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

https://m.edsoo.ru/863e6d5c

HCTOpI/IH U METOAbI U3YUYCHH KIICTKH.

bubmuorexa [JOK

9
Knerounas Teopus https://m.edso0o.ru/863e6e88
10 KieTka kak nenoctHas >KMBasi CHCTEMa
CTpoeHue 3yKapuoOTUYECKON KIIETKHU.
JlabopaTtopHas padota Ne 2 «3yuenue bubnnoreka [HOK
11 CTPOEHUS KJIETOK PACTCHUH, )KUBOTHBIX, 0.5 https://m.eds00.1ru/863e6{10
rpuOOB U OaKTepUil IO MUKPOCKOTIOM Ha https://m.edsoo0.ru/863e716¢
TOTOBBIX MUKPOTPENapaTax U UX OMUCaHUE
b K
12 OO0OMeH BeleCcTB MM META00JIU3M nomorexa LO
https://m.edso00.ru/863e766¢
13 dotocuHTE3. XEMOCHHTE3 bubmmorera [TOK
https://m.edso00.ru/863¢7c98
bubmuorexa [JOK
14 DHepreTuyecKkuii oOMeH
p https://m.edsoo.ru/863¢e7aae
JKu3HeHHBIN IHUKIT KICTKHU. [IeJIeHne KICTKH.
Murto3. JJaboparopHas pabota Ne 3
15 «HaOnronenne MuTo3a B KJI€TKaX KOHYHKA 0.5 bubmorexa LOK
a ’ https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTtes 6enka. Peakius MaTpuyHOTO bubnmnoreka [JOK
CHUHTE3a https://m.edsoo.ru/863e796¢
bu6mmoreka [JOK
17 Tpancnsauus — 6uocuHTE3 OEIKa
p H https://m.edsoo.ru/863e¢796¢
bu6mmoreka [JOK
18 Hexknero e ¢o 3HU — C
KIICTOUHBIC (OPMBI KH3HI BUPYCRI https://m.edsoo.ru/863¢7540
b K
19 @opMBI pa3MHOKEHUS OPTaHU3MOB nommorexa O

https://m.edsoo.ru/863e81b6



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e

bu6mmoreka [IOK

20 Metiio3
https://m.edsoo.ru/863¢e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KJIETOK.

21 OmnonorBopenue. Jlaboparopuast pabora No 0.5 bubnunoreka [HOK
4 «M3y4yeHue cTpoeHus NOJOBBIX KIETOK Ha ' https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOTMpPETapaTax»

22 unuBnayaiabHOE pa3BUTHE OPraHU3MOB bubnnorexa LIOK

Y p p https://m.edsoo.ru/863e¢8436

3 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U bubnnoreka [JOK
U3MEHYHUBOCTH https://m.edsoo.ru/863e¢8612

24 3aKOHOMEPHOCTH HaCJI€A0BaHUS PU3HAKOB. bu6mmoreka [IOK
MoHoruOpuaHOE CKpEIIMBaHKE https://m.edsoo.ru/863e8878

)5 JurubpunHoe ckpenuBanue. 3aKOH bubnuorexa [JOK
HE3aBUCUMOI'0 HACIIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HACJIeI0BaHHE MPU3HAKOB.

JlabopaTtopHnas padota Ne 5 «M3yuenue

26 €3yJIbTATOB MOHOTHOPUIHOTO U 0.5 bubmmorera [TOK
pesy p ) https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30(DUITBI
Ha TOTOBBIX MUKpOIIpenapaTax»

7 I'enernka nona. HacnenoBanue npu3HaKkoB, bu6mmorexa [IOK
CHEIUICHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas
W3MEHYHBOCTh. JIJabopaTopHas pabota Ne 6.

28 N3yuenne moauuKkamoHHON 0.5 bubmmorera [TOK

y ' https:/m.edsoo.ru/863e8efe
W3MEHYHBOCTH, TOCTPOCHHUE BAPUAIIMOHHOTO
psia U BapualluOHHOW KPUBOW»
29 HacnencrBenHas N3MEHYNBOCTb. 0.5 bu6mmoreka [IOK



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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JlaGopaTtopHnast pabora Ne 7. « Ananu3
MYTaIi y TPpO30QHIbI HA TOTOBBIX

https://m.edsoo.ru/863e8efe

MHUKpOIpenapaTax»
bubmuorexa [JOK
30 Fenernka sesopeka ! https://m.edsocl)_.lru/863e8d78
PesepBHbIil ypok. O60011IeHHE IO TEME
31 «HacnencTBeHHOCTE M UBMEHUYUBOCTD 1
OPTraHU3MOBY
bu6mmoreka [IOK
32 (Cenexups Kax Hayka H npouece ! https://m.edsogru/863e9214
1 MeToibl U JOCTUKEHUS CEJICKIIMU PACTECHUM 1 bu6mmoreka [IOK
1 KUBOTHBIX https://m.edsoo.ru/863¢9214
34 buotexHosiorus kak oTpacib MPOU3BOICTBA 1 bubmorexa LHOK

https://m.eds00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
uuppoBbIe
Ne i/m | Tema ypoka Kontposbubie | IIpakTnueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOIUS U METOJIBI €€ U3YUCHUS 1 bubmorexa HOK
1 A M https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacrabieHuii o0 | bubnuoreka [IOK
SBOJIIOIIAN https://m.edso00.ru/863e¢9570
bubmunorexa [JOK
3 MukposBoIIOLUS 1
P 1 https://m.edsoo.ru/863e9cle
[Tonynsiust Kak dJIeMEeHTapHas eIUHUTA
4 BUJ1a U HBooIMU. JlaboparopHast padota Ne | 0.5 bubnuorexa [JOK
1 «CpaBHEHHE BHJIOB I10 ’ https://m.eds00.ru/863¢99¢6
MOP(}OIOTHUECKOMY KPUTEPHIOH
5 JBrxyiue cuitbl (3JeMeHTapHbIe (PaKTOphI) | bubnnorexa [JOK
3BOJIIOLIUN https://m.edsoo0.ru/863e9da4
bu6mmoreka [JOK
6 EcrecTBenHsbIit 0TOOp 1 €ro PopMbI 1
P $op https://m.edsoo.ru/863e9ed0
Pe3ynbpTarsl 3BOIOIUN:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BHUs1000pa3zoBanwue. JlabopaTropnas padora No | 0.5 bubnuorexa [JOK
2 «Onucanue NpucnocodIeHHOCTH ’ https://m.edsoo.ru/863e9fde
Opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
bu6mmoreka [IOK
8 Hampasnenus u myTu MaKpOIBOIIOIHH 1

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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https://m.edsoo.ru/863e9c1e

Heob6patumocts 3BOMIOLMN

Wcropus xu3Hu Ha 3emiie U METO/bI €€

10
U3y4YeHUS
11 ['unoTe3bl MPOUCXOXKACHUS KU3HU HA 3emiie bubmmnorexa [IOK
https://m.edsoo.ru/863eaSa6
12 PazButue xxu3Hu Ha 3eMIie 1o 3pam U bubnunoreka [HOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEIIHLHOTO

13 U )KUBOTHOTO Mupa. [IpakTuyeckas pabora 0.5 bubnnoreka [JOK
No 1 «M3yuenune uckormnaeMbIx OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B KOJICKIIASIX)
14 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa bubmmorexa LIOK
https://m.edsoo.ru/863ea48e
bubnnorexa [HOK
15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE?) https://m.edSO(I)_.Iru/863eac20
16 JBrkymue cuibl ((hakTophl) aHTPOIIOTEHE3a fgfj;if;;gﬁg@ea da4
17 OCHOBHBIE CTaAMH DBOJIIOIUH YEJIOBEKA
18 UYenoBeueckue packl U MPUPOIHBIC bubnmnorexa [JOK
aJanTaluy YeJI0BeKa https://m.edsoo.ru/863caea2
PesepBHbIit ypok. O600IIEeHNE TTO TeMe

19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU Ha
3emuie»

20 OKOJIorus Kak HayKa

21 Cpenbl 00uTaHUs U HKOJIOTHIECKUE bubnuotexa [JOK

bakTopbI https://m.edsoo.ru/863eafec

) Aobuotndeckue (aktopsl. JlaboparopHas 0.5 bubnmnoreka [JOK

pabota Ne 3. «Mopdonornueckue

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

O0COOEHHOCTH PAaCTEHHI U3 pa3HbIX MECT
obutanusny. JlabopaTtopHas padora Ne 4.,
«BimsiHuE cBETa HA POCT U Pa3BUTHE
YEPEHKOB KOJICyCa»

23 buotnueckue GakTopsl bubmmorexa [IOK
P https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
24 nomyssiiun. [Ipaktudeckast padorta Ne 2 0.5
«IToacuéT MIOTHOCTH MOMYJISIUNA Pa3HbIX ’
BHUJIOB PACTEHUID)
bubmunorexa [JOK
25 CooOuiecTBa OpraHu3MOB — OHOLIEHO3
B P t https://m.edsoo.ru/863eb46a
bu6 K
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) noamorexa O
https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeNId YKOCUCTEMBI.
. bubmuorexa [JOK
27 Oxonorudeckue nupamuabl. CBoiicTBa
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccust
28 IIpupoaHbIe S3KOCHCTEMBI
29 AHTpPONIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobanbpHas s3xocucremMa bubnuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK
6uochepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B bnochepe 3emin
3 CocylecTBOBaHHE TPUPOJIBI U bubnuotexa [JOK
4EJI0BEUECTBA https://m.edsoo.ru/863ebale
34 Pe3epBHbIii ypok. O600111€HNE TEMBI

«Co00111eCTBA M DKOJIOTHUECKUE CHCTEMBD)



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmasl CpeaHETO oﬁmero 06pa303afmﬂ

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJHM OHOJIOTUM B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouosoruu; (PyHKIMOHAIBLHON TPAaMOTHOCTH YEJIOBEKA IS PEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEpKaHUE OHOJOTHYECKHMX TEPMHHOB H
MOHATHM: KHU3HB, KIIETKA, OpraHu3M; MeTaboiu3M (0OMEH BELIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyssiius), YpOBHEBas
OpraHM3alMs KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PENpOayKIus),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMeHnue uznaratb OMOJIOrMUECKUe TEOpUU (KJIETOYHasl, XpOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.J1. BaBunosa) u
yueHHus: (O LEHTpax MHOrooOpas3us M IMPOUCXOKACHUS KyJIbTYpPHBIX
pactenuii H.M. BaBusosa), onpenensars TpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BIAACTh METOJAaMU HAYYHOTO TIO3HAHHWS B OHOJIOTHH
(HaOmro/IeHNe W OIMCAHUE >KUBBIX CHCTEM, IPOIECCOB W SIBICHUM;
OpraHM3aius W TMpOBEJeHHE OHOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIBIDKGHHWE  TUMNOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMBIMU BEIIMIMHAMH, OOBSICHCHHE TIOJTYYCHHBIX Pe3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHA, TCOPHUH W 3aKOHOB, yMCHHE

ACJIaTh BIBOJAbI HA OCHOBAHUU MOJTYYCHHBIX pe3yHLTaTOB)

10 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

1

2

3

4

5

VYmMmenne BBIACIIATE CYHIECCTBCHHBIC IIPU3HAKHW BHPYCOB, KIIETOK
MPOKAPUOT U  DYKAPHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHW3MOB; OCOOCHHOCTH  MPOIIECCOB OOMEHa  BEIIECTB U
NPEBpAIICHHs] SHEPTUU B KIETKe, (OTOCHHTE3a, IUIACTUYECKOrO M
JHEPreTUYeCKOro  OOMEHa,  XEMOCHHTe3a,  MHUTO3a,  MekHo3a,
OIJIOAOTBOPCHUA, PAa3MHOKCHU, UHAUBUAYAJIBHOT'O Pa3BUTHA

OopraHusma (OHTOI'€HE3)




YMenue MNPUMCHATH TOJIYUCHHBIC 3HaHUA JJIsA 00BACHEHNS

OMOJIOTUYECKUX MPOIECCOB U SBICHHM, JUIS MPUHATHS MPAKTHUYECKUX
peleHui B MOBCeITHEBHON KU3HU B LIESX o0ecrieueHust 0€30acHOCTH
CBOETO 3JI0POBbs U 3J0POBbs OKPYKAIOLIUX JII0/IeH, COOII0AEHUS HOPM
rpaMOTHOTO OKPY’KaIOIlle  MPUPOIHON

IIOBCACHUSA B cpeac;

ITIOHUMAaHHEC HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/DKGHI/Iﬁ

COBpCMCHHOfI OHoJOrud M OHOTEXHOJIOUH U1 paluOHAJIbHOI'O

IpUPOaOITIOJIb30BAHHA

YMeHue pemaTh 3JIEMEHTapHbIE T'€HETUYECKHE 3aJaud Ha MOHO- U
JUTUOPUIHOE CKPEIMBAHKE, CIICTIFICHHOS HACJICOBAHUE, COCTABIIATH
CXeMBbl ~ MOHOTHOPHJIHOTO

CKpCIIUBaHHUA JJIA InpeacKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPpTaHU3MOB

YMeHue BBINOJNHATH J1A0OpAaTOPHBIE W  MPAaKTUYECKHUE paboThl,

coOmonate mnpaBuia Tpu pabore Cc ydeOHbBIM M JTabOpaTOPHBIM

o0opyaoBaHHEM

YMeHue KpUTHYECKH OLEHUBAaTh W HMHTEPIPETHPOBATh MH(POPMAIUIO
OMOJIOTUYECKOT0 CO/IEPKaHMs, BKIIOYAOIIYIO NICEBIOHAYUHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHUKOB (CMU, Hay4HO-MONYJIsIpHBIE MaTepHalbl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOTHH,

MCEAUIIUHE, OMOTEXHOJIOTUH

10

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIEHMS,
000011ast 6MOTOTUUECKYI0 MH(OPMAITUIO U3 HECKOJIbKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN armapar OnoyIorun

11 KIIACC

Kon
IPoBepPsAEMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro oo01ero 0opa3oBaHus

ChopMupoBaHHOCTh 3HAHUH O MeCTe W pPOJU OHOJOTHMH B CHCTEME
HAY4YHOT'O 3HaHMsI €CTECTBEHHBIX HayK, B (JOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPa M HAyYHOTO MHPOBO33PEHHUS; O
BKJIaJIE POCCUMCKHX U 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
Oouosiornu; (PyHKIMOHAIBFHOW TPaMOTHOCTH 4YeNOBeKa ISl PEIICHHS

JKHU3HCHHBIX 3a1a4

YMeHHue pacKpbIBaTh COJCpKAHWE OMOJIOTMYECKUX TEPMHHOB U

TIOHSATUN: BHJI, TOIYJSAIUSA, TeHOMOH, SBOJIONUS, IBUKYIIHE CHIIBI




(paxTopsr) ABOJIIOLIUH, MPHUCIIOCOOTICHHOCTh OpraHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
MPOAYICHTHI, KOHCYMEHTBI,  DPEIYLECHTHI, Henu  MUTaHus,

9KOJIOTUYECKas MUpaMHKIa, OMoreoreHo3, ornocdepa

YMenue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLMU), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojbiieBoro cxojacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHui u nyrtei spomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIadeTh METOAaMU HAay4YHOT'O IIO3HAHUA B Oouoaoruu
(Ha6J’IIO,I[eHI/Ie H OIHUCAHUC XUBBIX CHCTCM, IIPOLECCCOB H HBHGHHﬁ;
opraHnu3anusi u IMPOBCACHHUC OMOJIOTHYSCKOI0 9KCIICPUMCHTA,
BBIIBUKCHUC THUITIOTE3bI, BBIABJICHUC 3aBHUCHUMOCTH MCKOY
HcCiIeAyCMbIMU BCIIMUMHAMU, 00BsACHEHHE IMNOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/II‘/‘I U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOAbBI HAa OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

Ymenue BBIJIETIATH CYILLIECTBEHHBIE IIPU3HAKN CTpOECHUS
OMOJOrMYECKMX OOBEKTOB: BHUJOB, MNOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  pPEOYyLIEHTOB,  OWOT€OIl€HO30B U  DKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEICTBEHHOU U3MEHYUBOCTH,
€CTeCTBEHHOT0  0TOOpa, BHA000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJOTMUECKUX (PAKTOPOB Ha OpPraHU3MBI,
IIepeHOoca BEUIECTB U IIOTOKA YHEPTUH B DKOCHCTEMAX, AaHTPOIIOTEHHBIX
U3MEHEHUN B DKOCHUCTEMAX CBOEU MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTeOXMMHYECKHX ITUKIOB B Onochepe

YMeHue [pUMEHSATh IOJy4YeHHblE 3HAaHUS IS OOBSICHEHUS
OMOJIOTMYECKUX MPOIECCOB U SBICHHM, U MPUHATHUS NMPAKTHUECKUX
pelIeHni B MOBCEAHEBHON KU3HU B LIETAX oOecrneueHus: 6e30MacHOCTH
CBOETO 3/I0POBBS M 3/I0POBbS OKPYIKAIOIINX JIFO/IEH, COOMI0OAEHUS] HOPM
IPaMOTHOTO  TIOBEIECHUS B  OKpYXarollell NpUpOIHON  cpere;
MMOHUMaHHe HE00X0IUMOCTH UCTIOJIb30BaHUS JOCTHKEHUH

COBPEMEHHOM OMOJIOTHY JJI PAllMOHATBFHOTO TIPUPOIOTIOIH30BAHUS

YMmenue peiaTtb 3JICMCHTAPHLBIC OHMOJIOTHYECKHUE 3ada4yu, COCTaBJIATHb

CXEMBI IepeHOoca BEIIECTB U SHEPTUU B 3KOocHcTeMax (L[enH MUTaHuUs)

YMeHue BBINOJHATH JIAOOpPATOpHBIE M TpPAKTUUYeCKue paboThl,
cobOmroaTh TpaBujia TpH padoTe ¢ y4eOHBIM H JaOOpPaTOPHBIM

obopyioBaHUEM




YMeHne KpUTHYECKH OLEHHBATH W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IeP)KaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcToYHNKOB (CMMU, HayuHO-IONYJIsipHBIE MaTepUAalIbl);

? paccMaTpuBaTh riio0abHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHONICHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOJIOTHYECKYI0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH MOHSATHUHBIN alrnapar ouoaoruu




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

buonorusa xak HayKa

1.1

buonorus — Hayka o xuBoil mpupojae. Ponp OGuonoruu B QopmupoBaHUU

COBPEMEHHOM Hay4yHOU KapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HAYK

1.2

Metoapl MO3HAHUS )KUBOW MPUPOABI (HAOIIOIEHHE, SKCIIEPUMEHT, OITUCAHUE,
U3MepeHue, KiaccuuKaiys, MOACTUPOBAaHHE, CTaTUCTHYECKas oOpaboTka

JTAHHBIX )

JKuBnIe ccTeMBI U X opraHnusanmnsa

2.1

JXusble cucreMbl (OnocucTeMBbl) KaK IpeaMeT u3yueHus ounonoruu. CpoiicTBa

OMOCUCTEM U UX pa3HOOOpas3ue

2.2

YpoBHU opranuszanu OMOCUCTEM: MOJIEKYJISIPHO-T€HETUUECKHM, KJIETOUHBIH,

OpraHU3MEHHBIN, MOMYJIALINOHHO-BUIOBON, 3KOCUCTEMHBIN, OMOChepHbII

XHWMHWYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKH. XHWMHYECKHE JJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpO3JIEMEHThl. Bona u muHepanbHble BemiecTBa. DyHKIMM BOABI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HO)II[ep)KaHI/Ie OCMOTHYECKOro OajaHca

3.2

benku. CoctaB u cTpoeHHne OelKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3ameHuMble M 3aMEHUMBIE aMHUHOKHUCIOTH. AMHHOKHMCIOTHBIH COCTaB.
VYpoBHM CTPYKTYphl OEITKOBON MOJIEKYJIbI (IEpBUYHAs!, BTOPUYHAsS, TPETUYHAS
U YeTBEpTUYHAs CTPYKTypa). XUMHUECKHe cBoWCTBa OenkoB. buonornyeckue
GbyHKIUM OEIKOB.

depMeHThI — OHoJornueckue karanuzaropsl. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Buramunbl. Otianuus

(hepMEeHTOB OT HEOPTAHMUECKUX KaTaIH3aTOPOB

3.3

VYraeBoasl: MoOHOcaxapuibl  (TIOKo3a, pubo3a M J1€30KCHpuO03a),
aucaxapuibl (caxaposa, JIaKT03a) W ToJiMcaxapuiabl (Kpaxmall, TJIMKOTEH,
1esutroI03a). buomornueckue GyHKIIUA yTIIEBOIOB.

Jiunuasl:  TpUrIMUEpUIbl, cTepounbl, ¢ochomununel. ['mapoduabHO-
ruapodoOHbIe cBolicTBa. buonormdeckue ¢yHkuuu aunuaoB. CpaBHEHHE

YIJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUHU




3.4

Hyxnennoseie xucnorsl: JIHK wu PHK. Hykneoruasl — MOHOMepBI
HyKJIenHOBbIX KucioT. Ctpoenue u ¢ynkuuu JJHK. Ctpoenue u dyHKImnm

PHK. AT®: ctpoenue u GyHKIIIH

3.5

LII/ITOJ'IOFI/IH — HayKa O KJIETKE. Knerounas TEOpU:. MCTO,I[BI N3YUYCHUA KIICTOK

3.6

Krerka kak nenoctHas xuBasi cucrema. O01re npu3HaKky KJIETOK: 3aMKHYTast
HapyxHast MmemOpana, mosiekynbl JIHK kak renernueckuii anmapar, cucreMa

cuHTe3a OeKa

3.7

Tunbel knerok: »sykapuoTHueckas M IHpokapuorudeckas. OcobeHHoCcTH
CTpPOEHMsI IpoKapuoThyecko kieTku. Kierounas creHka Oakrepuil.
CrpoeHue sykapuoTHuecKoil KiaeTku. OCHOBHBIE OTJIMYMS PaCTUTENIbHOM,

YKUBOTHOH ¥ TPUOHON KIIETKH

3.8

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIMKC, MX
¢bynkiuu. [Inazmatuyeckas memOpana, e€ cBoiictBa U ¢pyHkuuu. L{uromnnazma
u e€ opranouapl. OqHOMEMOpaHHbIE OPraHOUABI KJIETKH: SHA0IIa3MaTHUeCKast
cerb (OIIC), anmapar I'onbaxku, nu3zocomsbl. [loyaBTOHOMHBIE OpPIraHOMIBI
KJIETKHA: MUTOXOHJPUH, Iu1acTubl. [IponcxoxaeHne MUTOXOHIPUNA U TUIACTUL.
Bunel nnactun. HememOpaHnHbie OpraHOUIbl KJIETKUA: pUOOCOMBI, KJIETOYHBIN

HECHTP, pCCHUYKHU, KTYTUKH. cDyHI(I_II/II/I OpraHon 0B KJICTKH. Bxmrouenus

3.9

Snpo — perynaropHslii LeHTp KieTku. CTpoeHue saapa: siiepHas o00JodYKa,

KapuoIuiadMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI

3.10

TpchnopT BCIICCTB B KJIICTKC

)KI/BHGJICHTCJ'IBHOCTB KJIICTKHU

4.1

OOMeH BelecTB, WK MeTa0oIM3M. ACCUMHIIALUSA (TUTACTUYECKUl OOMEH) U
JUCCUMIIIALUS (9HEPreTUYeCKHii 0OMeH) — JiBe CTOPOHBI €JMHOI0 Ipolecca
Metabonu3ma. Tumbel oOMeHa BeUIECTB: aBTOTPOQHBIM M TeTepOTPOPHBIN.

Ponb pepmenTOB B 0OMEHE BELIECTB U MIPEBPALIEHUHU SHEPTUHU B KIIETKE

4.2

®orocunre3. CperoBas u TeMmHoBas (a3el  (orocuHTeza. Peakuun
dbotocunaTe3a. DhdHeKTUBHOCTh (QoTocHHTE3a. 3HaueHue (GOTOCHUHTE3a IS
KU3HM Ha 3emuie. BrnusHue ycnoBuil cpeasl Ha (POTOCHHTE3 M CHOCOOBI
MIOBBIIIEHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHHUH.

XeMocHHTe3. XeMOCUHTE3Upyolue O0akTepuu. 3HaueHne XEMOCHHTEe3a IS

JKU3HU Ha 3eMiie

43

DHepreTUYeCKuii OOMEH B KJIETKE. PacIieruieHne BeIIeCTB, BBIJCICHUE U
AKKyMYJIMPDOBaHUE DSHEPIHMH B KJIETKE. ODTalbl YHEPreTHYECKOro OOMeEHa.
['muxonu3z. bpoxkenue u ero Buasl. KucnopogHoe OKucCiIeHUE, WIH KIETOYHOE

apIxanue. DPPEeKTUBHOCTh IHEPTETUIECKOT0 OOMEHa




44

Peakium wmarpuuyHoro cuHTte3a. l'enernyeckas wunpopmamus u JIHK.
Peanu3zanus renetnueckoil MHGOpMAIUK B KIIEeTKe. [ eHeTHUecKkuil Koa U ero
cBoiictBa. Tpanckpunuusi — wmatpuunbli cuHtre3 PHK. Tpancmsimus —
6uocunres3 Oenka. Kogupoanne amuHokucioT. Pons pubocom B OocuHTE3€

OeJka

4.5

Hexnerounsie ¢popmbl xu3Hu — BUpychl. Mcropust otkpeitust Bupycos (.M.
NBanosckuii). OCOOEHHOCTH CTPOCHUS U JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bonesnu pacteHuid, *KUBOTHBIX M YEJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummyHonmedurmra demoBeka (BUY) — Bo3OyauTenb

CII1a. [Tpodunaktrka pacripocTpaHEeHUsI BAPYCHBIX 3a00JI€BaHUIMA

PasmHoxenue u WHIAUBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

5.1

Knerounblii 1ukm, WM KU3HEHHbIM IUKI KieTku. MHrepdaza um MuTO3.
[Iponeccel, mporekatomme B nHTEpdase. Perumkanus — peakuus MaTpUIHOTO
cunre3a [IHK. Crtpoenune xpomocom. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMIIOUAHBIE ¥ TalmIOMAHBIE  XPOMOCOMHbIE HaOOpbl. XpOMaTHBI.
[{uTonoruyeckre OCHOBBI PA3MHOKEHUS W HHAMBHIYaJIbHOIO pPa3BUTHS
OpPraHUu3MOB.

Jenenue kietku — Muto3. Craguu mutosa. [Ipoueccsl, npoucxonduiye Ha

Pa3HbIX CTAAUAX MUTO34A. buonornyeckuii CMBICII MUTO3a
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®opMbl pa3MHOXKEHHS OpPraHu3MOB: Oecrojioe W mnojoBoe. Buasl Oecnonoro
pa3sMHOXEHHUs: JeJeHHE HaJBOE€, MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
COpooOpa3oBaHUe,  BEreTaTUBHOE  Pa3MHOXKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC I CCIICKINN
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[TonoBoe pa3MHOXKEHHE, €T0 OTJIIMYHUS OT OECTOIOTO.
Metio3. Cragum wmeiosza. [Iporecchl, mpoucxosime Ha CTaausx Menosa.
IToBenenne xpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii cMbICi U

3HaYeHHE MEN03a
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l'ameTtorenes — mporecc oOpa3oBaHUS TMOJOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBble Kene3pl: CEeMEHHUKHM W suyHUKH. OOpa3oBaHHUE U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrIepMaro30M[, SHIEKIeTKa) — CliepMaToreHes M
ooreHe3. OcoOEHHOCTH CTPOEHHUS SIMIEKIETOK M  CIepMaTO30U[IOB.

OmnonorBopenue. [lapreHorenes

5.5

WnnuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpUOHAIbHOE pPa3BUTHE
(omOpuorene3). Ortambl SMOPHOHATBHOTO PAa3BUTHS Y  TMO3BOHOYHBIX
KUBOTHBIX: JpOOJIeHHE, TacTpyiduus, opraHoreres. IlocTamOpuoHanbHOE
pa3BuTHe. TuUIBl MOCTAMOPHOHAIBHOTO PA3BUTHUSA: MPSIMOE, HEMpsIMOe

(muunHoYHOE). BnusHuMe cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,




CTIOCOOHBIE BBI3BIBATh BPOXKAEHHBIC YPOCTBA.
Poct u passutue pacreHmii. OHTOreHe3 LIBETKOBOI'O PACTCHMS: CTPOCHHUE

CCMCHH, CTaIUH PA3BUTHUA

HaCJ'Ie,Z[CTBCHHOCTB U UIBMCHYHUBOCTb OPIr'aHNU3MOB

6.1

[Ipeamer u 3amaum reHetuku. Hcropus pa3BuTHUs TeHETHKU. Bxan
POCCHUHCKHX U 3apyOEKHBIX YUEHBIX B pa3BUTHE T€HETHUKU. METO/1bl TeHETUKU
(THOPUOIOTUYECKUH, ITUTOTCHETUYECKUH, MOJIEKYISIPHO-TEHETUICCKH ).
OcHOBHBIE T€HETUUECKHUE TOHTHS. |'eHeTHuYecKasi CAMBOJIMKA, UCIIOJIb3yeMast

B CXEMax CKpCH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJICIOBaHMsI MPU3HAKOB, yCTaHOBJIEHHBIE ['. Menaenem.
MounorubpuaHoe ckpeuiuBaHue. 3aKOH €AMHOOOpa3usi TMOPUIOB IEPBOTO
nokosneHus. [lpaBuiio JoMuHUpOBaHUS. 3aKOH paCLICIUICHUS MPU3HAKOB.
I'unioresa unctorsl ramer. [loJHOE M HEMOJIIHOE JOMUHHUPOBAHUE.

JuruOpugHoe  CKpemyBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJeJOBaHUSA
npu3HakoB. LlUToreHeTnyeckue OCHOBBI AUTHOPHUIHOTO CKpPEUIUBAHUS.
AHanusupyroniee — ckpeuBaHue.  Vcronb3oBaHHE — aHAIU3HPYIOLIETO

CKpEILMBAHUA JUIsl OIPEEIIEHUs] TEHOTUIIa 0co0u

6.3

CueruieHHoe  HacleioBaHMe mpu3HakoB. PaGora T. Moprana 1o
CIICTIJICHHOMY HAaclle[IOBaHWIO TeHOB. HapyimieHwe crerieHuss TeHOB B
pe3yibTate KpOCCHHTOBepa. XPOMOCOMHasi TEOpHUs HAaCJEICTBEHHOCTH.
I'eneTnueckue KapThl.

I'enetrka moma. XpoMOCOMHOE OIpesielieHne Mojia. AyTOCOMBl U TOJOBbIE
XpOMOCOMBI. ['OMOramMeTHbIe U reTeporaMeTHble OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

6.4

N3menunBOCTh. BHIbI N3MEHUYNBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAS.
Pone cpeapl B HEHACHEACTBEHHOM M3MEHYMBOCTH. XAapaKTEPUCTHUKA
MOJIU(UKAITMOHHOW W3MEHYMBOCTU. BapHalmoHHBIA psa M BapUallMOHHAsS
kpuBasid. Hopma peakiuu mnpusHaka. KonmdyecTBEHHbIE M KadyeCTBEHHBIE
NpU3HakKl W UX Hopma peakuuu. CBoiicTBa  MOAM(PUKALNOHHON

U3MCEHYUBOCTHU

6.5

HacnencrBennasi, wiM reHoTUnuyeckas, M3MeHYMBOCTh. KoMOuHaTuBHAS
M3MEHYMBOCTh. Melo3 M MOJOBOM NpoIecC — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTaloHHass M3MEeHYMBOCTh. Kiaccupukamuss MyTaruii:
TEHHBIE XPOMOCOMHBIE, T€HOMHbIe. YacToTa M NpPUUMHBI MyTalUM.
MyTtarensnsie (HakTOpbl. 3aKOH TOMOJIOTMUYECKHX PSIOB B HACJIEICTBECHHOU

n3MenunBoctd H.M. BaBuiosa

6.6

I'eneruxka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TEHETHUKHU




4eJI0BEKa: TeHEAIOTUYECKUM, OIM3HCIIOBBIN, IIUTOTC€HETUUCCKUH,
OMOXMMHYECKHI, MOJICKYJIIpHO-TeHeTHUeckuii. COBpeMEHHOE OmpeneeHre
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUITMPOBAHUE, B TOM YHCIIC
¢ nomoipto ITI[P-ananu3a. HacineacTBeHHbIC 3a00JIeBaHMS YEIIOBEKA: TCHHBIC
Oomne3nu, OONE3HM €  HACIEACTBEHHOW  MPEIpacoiioKEHHOCTHIO,
XpoMocoMHbIe Oojie3Hr. CoMaTrhyeckue W TeHEpaTUBHBIE MYyTallUH.
[IpuHuMIBL 370pOBOTO 00pa3a J>KWU3HU, TUATHOCTHKH, NPOGUIAKTUKH U
JICUCHUSI FEHETUUYECKUX OoJIe3HEH. Menuko-reHeTu4ecKoe
KOHCYJIbTUPOBAHHC. 3Ha‘-ICHI/I€ MCHHHHHCKOﬁ FCHCTUKHU B IPCAOTBpAIICHUN U

JIEUEHUH T'€HETHUECKUX 3a00JIeBaHM YeI0BEeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak HaykKa U IpPOLECC. 3apOXKIECHUE CEJEKIMH U JTIOMECTHUKAIMSL.
Yuyenne H.M. BaBuioBa o 1eEHTpax MPOUCXOXKIACHHUS U MHOT000pas3us
KYJbTYpHBIX pacTeHHil. LIeHTpbl NPOUCXOXKACHUS OOMAIIHMX >KUBOTHBIX.

Coprt, nopoja, mramm

7.2

CoBpeMeHHbIE METO/Ibl CeNleKIMU. MaccoBbId M MHAMBHYaJIbHBIA OTOOPHI B
CEJIEKLIMM pacTeHUH U >kuBOTHBIX. OlleHKa 3KcTepbepa. binskoponcTBeHHOE
CKpelrBanue — MHOpuAMHT. Yucras nuHus. CKpellMBaHUE YUCTBIX JTUHUI.
I'etepo3uc, wunum rtuOpuaHas cuna. HepoacTBeHHOE CKpelMBaHUE —
ayropuaunr. OtnanéHHas rubpuansanus W e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 W IOJIY4YEHUE MOJUIIONIOB. JIOCTHKEHUS CENIEKIUU PACTEHHUH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonorust kKak oOTpaciab NMPOU3BOACTBA. ['€HHAs HWH)KEHEpHs. OTallbl
co3nanusa pekomOuHantHoi JIHK u Tpancrennsix opranuszmon. Kierounas
nHxeHepus. Kietounesle KynabTyphl. MUKpPOKJIOHAJIBHOE Pa3MHOMKEHUE
pactennil. KiioHMpoBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpraHu3MoOB. DKOJIOTHYeCKUe U ATHueckue npodnembl. MO — renerndecku

MOAUGUIIUPOBAHHBIE OPTAHU3MBI

11 KUIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

DBOJIIOLUOHHAS OUOIOrUs

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuaerenbpcTBa 3BOMIOHUH. [lageoOHTOIOrMYECKHE: IMOCIEIOBATEILHOCTD




IIOABJICHUSA BUJOB B NaJICOHTOJIOTHUECKOM JICTOIIUCH, TCPCXOJHBIC (I)OprI.
buoreorpaduueckue: cxoIcTBO M paziuuue ¢ayH U (GIOp MaTepuKoOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJACTBA M PazIuuusi 3MOPHOHOB pPa3HBIX
BU/IOB  ITO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,
AQHAJIOTMYHbIE, pyAUMEHTapHbIE OpraHbl, aTaBU3Mbl.  MOJIEKYJIAPHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHM3MOB HACJECJCTBEHHOCTH M OCHOBHBIX

METa0OJIMYECKUX MyTeH Y BCEX OPraHM3MOB

1.2

OpomononHass teopusi Y. JlapBuna. Ilpeamocbulku BO3HUKHOBEHUS
JapBUHHU3MA. JIBIDKYIIME CHUIIBI 3BOJIOLUMU BUAOB 10 [lapBuHy (M30BITOYHOE
pPa3MHOXXEHHE  TpPU  OTPAHMYEHHOCTH  PECYpPCOB,  HEONpPEAECIEHHAS

M3MEHYUBOCTb, 00pH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrerndeckas Teopus sBoitonuu (CTD) M OcCHOBHBIE €€ MOJOKEHUSI.

MuxkposBomtouus. [lomynsuus Kak eqMHULA BUAA U DBOTIOLIMU

1.4

JBwxymue cuibl ((hakTophl) BOIIONUN BUAOB B NpHponae. MyTallMOHHBIH
npolecc U KOMOMHATUBHAS W3MEHYMUBOCTD. [IoMysiiMOHHbIE BOJIHBI U Ipeid
reHoB. M3zomsiumst u murpanus. EcrecTBeHHBIH OTOOpP — HampaBiIsIOIIMNA
¢axrop 3BosoIH. DOpPMBI €CTECTBEHHOTO 0TOOPA.

[Tprcrioco0NeHHOCT OpPraHU3MOB Kak pe3yibTarT 3Bomonuu. I[Ipumepst
npucnocoOIeHnit y opranu3MoB. ApoMop(O3bl U UAHOAANTALINH.

Bun u BunmooOpazoBanme. Kpurepun Buma. OcHoBHblE  (opmbI

BU000pa30BaHus: reorpauiyeckoe, IKOJIOTHIeCKoe

1.5

MaKp03BOJ'IIOI_[I/I$I. cDOI)M]':»I 9BOJJIIOIINH Q)HHCTI/I‘ICCKEIH, JAUBEPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoIOLNUN

Bo3HuKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMJie

2.1

JloHayuyHble TPEICTaBICHHsS O 3apOXACHUM >XKU3HH. HayuHble rumnoressl
BO3HUKHOBEHUS XM3HM Ha 3emiie: aOHMOreHe3 W MaHcrnepMus. XHUMHUYecKas
SBOJIOLHS. OKCIIEPUMEHTAIBHOE MOATBEPKIACHUE XMUMHUYECKON SBOJIIOIUU.
Hauanbnble 3Tansl 6nonornyeckoit sBomonun. ['unoresa PHK-mupa. Ilepsoie
KIETKM M uX 3Bomonus. DopmMupoBaHHE OCHOBHBIX TpPYII IKUBBIX

OpTraHnu3MOB

2.2

PazButue xu3Hu Ha 3emiie 1o ’paMm U nepuogam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [lameo3oiickass spa u €€ mepuoisl: KeMOPUHCKHIA,
OPIOBUKCKHM, CHIIyPpUHMCKUH, IEBOHCKUW, KAMEHHOYTOJIbHBIM, IEPMCKHUIA.

Me3so3olickas 3pa 1 €€ nepruobl: TPUACOBbIN, IOPCKUNA, MEJTOBOM.




KaiiHo3oiickas »pa W €€ TMepHOoIbl: IMAJIEOr€HOBbIA, HEOTCHOBBIN,
AHTPOIOTEHOBBINA. XapaKTepUCTHKa KJIMMAaTa U TeOJIOTUYECKUX IPOLIECCOB.
OcHOBHBIE OTallbl 3BOJIFOIIUH PaCTUTCIIBHOT'O u KHNBOTHOI'O Mupa.
Apomopdo3bl y pacTeHUld U KUBOTHBIX. [losiBlIeHMe, paclBeT U BbIMHpaHUE

IPYIII )KUBBIX OPraHU3MOB
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Cucrema OpraHMYecKOro Mupa Kak oOTpaxeHue 3Boironuu. OCHOBHBIE

CUCTEMATUYCCKUE I'PYIIIBI OPraHnu3MOB
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OBOJIIOLMS YEJI0BEKA. AHTPOIOJIOrus Kak Hayka. PazButue npeacraBieHui o
IIPOMCXOXKIECHUN 4YeroBeka. MeTosbl u3yuyeHusl aHTpororenesa. CxoJjcrTBa u
pa3nuyus 4elioBeKa U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHUE YETIOBEKA.

JBmwxymue cuisl (pakTopsl) aHTpornorenesa. HacnencTBeHHass U3MEHYHBOCTD
U €CTeCTBEHHBIN 0TOOp. OO0IIeCTBEHHBIH 00pa3 KU3HH, U3TOTOBICHUE OPYIUil

TPY/Zla, MBILJICHUE, PEYb

2.5

OCHOBHBIE CTaUU U BETBH HBOJIIOIIMU YEJIOBEKA: aBCTPAIONMUTEKH, YeToBeK
yMmenblid, Yenoek mnpsMoxonsauiui, YenoBek HeaHaepTaabCkuil, YemoBek
pazymHbIA. Haxo ki HCKOTIaeMBIX OCTaHKOB, BpEMs CyIIIECTBOBAHUS, 001aCcTh

pacnpocCTpaHCHUs, 00BEM TOJIOBHOTO Moa3ra, 06p33 JKU3HHU, Opyaus

2.6

Yenoseueckue packl. OcCHOBHbIE  OONbIIME  pachl:  €BPOIMEOHIHAS
(eBpasuiickasi), HETpoO-aBCTpaoMAHAs (PKBATOpHAIbHAs), MOHTOJIOWTHAS
(a3marcko-amepukaHckas). YepThl NPUCITIOCOOIEHHOCTH TMpeACTaBUTENEH
YEJIOBEUECKUX pPAac K YCIOBUSAM CYIIECTBOBaHHS. ETWHCTBO uelOBEUECKUX

pac. Kputuka pacusma

OpranusMsl 1 OKpy’Karolas cpeaa

3.1

OKoJorus Kak Hayka. 3aJaud M pa3zelibl 3KOJIOrMU. MeTobl S9KOJIOTHUECKUX
UCClIeIOBaHUM.  DKojormueckoe  MupoBo33peHue. Cpenpl  oOUTaHUs
OpPraHU3MOB: BOJIHAA, Ha3eMHO-BO3AyLIHas, IIOYBEHHA,

BHYTPHUOpPraHU3MEHHAs

3.2

Oxonoruyeckue ¢akropel. Kiaccudukamus skogorudeckux (QaxTopos:
abuoTnyeckre, OMOTUYECKHE U AHTPOINOTreHHbIE. J[eHCTBHE HKOIOTHYECKUX

(hakTOpOB HA OPTraHU3MBI

3.3

AbGuotnueckue (QakTopbl: CBET, TeMIlepaTypa, BiIaxHOCTh. dDoToneprnoausm.
[Ipucnocobnenus oOpraHu3MoB K JEHCTBHIO aOMOTHYECKHX (DaKTOPOB.

buonornyeckue puTMbl

3.4

buotnueckue dhakTopsl. Bumbl 6HOTHYECKUX B3aMMOICHCTBUI: KOHKYPEHIIHS,




XHUITHUYECTBO, MAapa3uTH3M, MYyTyallu3M, KOMMEHCAIU3M (HaxJIEOHUYECTBO,
KBAPTUPAHTCTBO), aMEHCAJIM3M, HEWTpaau3M. 3HaueHue OMOTHYECKUX
B3aMMOJCHCTBUIM  JUIsl  CyIIECTBOBAaHMS  OPraHU3MOB B IPUPOJHBIX

CO00IIIeCTBAX

3.5

DKOJIOTHYECKHE XapaKTCPUCTUKHU  ITOIIYJIAIHH. OCHOBHBIE  ITOKa3aTelIN
nomnyJjrinuu: 4YucCJICHHOCTD, INIOTHOCTB, POXKAACMOCTh, CMCPTHOCTD, IMPUPOCT,

MUT'panus. I[I/IHaMI/IKa YHUCJICHHOCTH MOITYJIAINHU 1 eé peryisaaunsa

COO6H_ICCTBa " 5KOJOTHYCCKUEC CUCTEMBI

4.1

CooOmiectBo opranu3MoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHIOBa,
POCTpAaHCTBEeHHAsA, Tpoduueckas (mumesas). Buabl-momuHantel. CBsi3U B

OHoLIEHO3€E

4.2

Dkonorudyeckue cuctembl (d9kocuctembl). llonstue o0 »sKkocucteme u
OuoreoneHo3e. OyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoTr BellecTB W TMOTOK SHEPIUU B
skocucteme. Tpopudeckue (MUIIEBbIE) YPOBHHU SKocHcTeMbl. [IumieBbie nenu
u certu. OCHOBHBIE T[IOKa3aTeNd »SKOCUCTEMbI: Ouomacca, MPOIYKIHS.
DKOJIOTHYECKUE MUPAMHUJIBI: POAYKIIMHU, YUCIEHHOCTH, OMomacchl. CBOMCTBA

O9KOCHUCTCM: YCTOﬁqHBOCTB, caMoperyJsinus, pa3BuTUcC. CYKLIGCCI/ISI
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[TpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHUCTEMA XBOWHOTO
VI IMUPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE ~ DKOCHUCTEMBL.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe M XO3SMCTBEHHOE  3HAYEHUE  ArpoO’KOCHCTEM U
ypOO3KOCHCTEM.

buopasznoobpazue kak (akrop ycToumBocTH dKocucTteM. CoxpaHeHHe

OMOJIOrYEeCcKOro pazHooOpas3us Ha 3emIie

4.4

VYuenune B.U. Bepnanckoro o Ouocdepe. I'paHuilbl, COCTaB U CTPYKTypa
o6uocdepsl. JKuoe BeriecTtBo U ero pynkuu. OcobeHHocTn Omocdepbl Kak
rio0anbHOM 3KocucTeMbl. /IlnHaMu4yeckoe paBHOBeCHE M OOpaTHasl CBSI3b B
o6uocdepe. KpyroBopoTsl BemecTB U OMOTEOXMMHUYECKHE ITUKIIBI DJIEMEHTOB

(yraepona, azota). 30HaIBHOCTH OHoc(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBO B Onocdepe 3emiu. AHTPOIIOTeHHBIE H3MEHEHHS B Ouocdepe.
['moGasbHBIEC PKOJIOTHYECKHUE TTPOOITIEMBI.
OcHoBa palMOHANBHOIO YIPaBIEHUS NPUPOIHBIMH peECypcaMH M HX

UCIoJIb30BaHue. JlocTrkeHus: OMOIOTUH U OXpaHa MPUPOJIbI




