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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3yJbTaToB OOydeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero o6pasoBanus B Poccuiickoii dexnepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU >KUBOUM MPHUPOJABI U 00ECTIeUeHUN
CYILIECTBOBAHMSI YEJIOBEYECKOTO 001ecTBa. COrjacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[TporpaMmMa 1o Ouosoruu Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHTAHUA W Pa3BUTHSI OOYyYaIOIIUXCS CpPEICTBAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasjeinaM H Temaw,
PEKOMEHIYEMYIO MOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 MaTrepuala ¢ y4EToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTHKH 00pa30BaTEIHLHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B mporpamme 10 OHONIOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbLHOM
NeATEeTbHOCTH/YUeOHBIX JEHCTBUM OOYYaIOIIMXCA 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOrMYECKOr0 00pa30BaHUSI.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3yYE€HUU OWOJOTWH, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANpPABICHHOCTh Ha pPa3BUTHE 3HAHWUW, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled NpUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIIEOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYITHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OUOJIOTHH YJEICHO BHHUMAaHHE HCIIOH30BAHHIO
MOJTYYCHHBIX 3HAHUH B TTOBCETHEBHON JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 33134, B
TOM 4YHCJIE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIETUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OKpYXKaloOIIeW NPUPOJHOM cpele, aHaau3a
BIIUSIHUS XO3SUCTBEHHOM JAESATENBHOCTH 4YeJIOBEKa HAa COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKJIIATHON HAMPaBIEHHOCTH
yaeOHOro mpenMera «buosiorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHUs



YCJIOBHM JUISl PELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTopasi mpeamnojaraer ¢GoOpMHUpPOBaHHE Yy  OOyYarOMIMUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUDA.

buonoruss Ha ypoBHE cpeaHero ooOmero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, pacIIUpseT U 0000IIaeT 3HAHHUS O KUBOHM MpHUpoje, €&
OTJINYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
yCJIOBHSI  JUIA: TO3HAHUS  3aKOHOB  JKUBOW  MPUPOIBI, (OPMHUPOBAHUS
(GyHKIMOHATIBHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro obpasa
YKU3HH, HKOJOTUYECKOTO MBILUICHHS], IEHHOCTHOTO OTHOIIECHHUS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA, COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne 6mosorun odecneynBaeT yciaoBus Ui (popMUpOBaHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAllMOHHBIX W HH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYpbl, COCOOCTBYET HMHTETpAallMi OWOJIOTMYECKUX 3HAHUHU C
IPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHble MOJOXKEHUS O IpeIHA3HAYCHUM y4eOHOro IMpeaMera
«buonorus» COCTaBUIM OCHOBY /I ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COAEp’KaHUs, MPEACTaBICHHOr0O B Mporpamme 1o
OMOJIOTHH.

Ot60p comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOpPbIM OO0y4aroIuecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KYyJIbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEJICHUE
YeJIOBeKa B OKPYJKAIOIIEH MPUPOJHON cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUMU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITy>KaT OCHOBOM 71l (POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTALMSAX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHU3alUuu
OMOJIOrMUeCcKOro 00pa3oBaHMsL.

CTpyKTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJIOTMM OCYIIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHoro npeamera «buonorusp»
BBIJICJICHBI CIIETYIOUINE COAEPKATEIbHbIE TMHUN: «bronorus kak Hayka. MeTonbl
Hay4yHOro mo3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHu3m Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«OBOJIOIHS KUBOH MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp m3yueHuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJIB30BaTh ATU 3HAHWS JJII TPAMOTHBIX JCHCTBHH B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JlocTrxeHnue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a30BoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a]1ay:

OCBOCHHE OOYYAIONTUMHUCS CHUCTEMbl 3HAHMK O OMOJOTHMYECKHUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIy>KalluX OCHOBOM
11 (OpMUPOBAHUSI MPEICTABICHUNM O €CTECTBEHHO-HAYUYHOW KapTHHE MHUpPaA, O
METO/IaX HAYYHOT'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHHU3allMH, BBIIAIOIIMXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEUICKTYalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOJIXOJOB K M3YyUYECHUIO JKUBBIX CHUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTAaHOBJIEHHE y oOydaroumxcs oO0mel KyJbTypbl, (YHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH M OICHWBATH SBIICHUS OKPYIKAFOIIETO
MHUpa JKMBOM TPHUPOJLI HAa OCHOBAHMM 3HAHUW W OIbITA, IOJIYYEHHBIX MPH
M3YYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOMIMXCA YMEHHM WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YEOBEKa, pPa3BUTHHU
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTHHI M arpoOMOTEXHOJIOTHIA;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHWOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYPBI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU TSI
OLICHKU MOCJIEACTBUM CBOEH IEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOILIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucteme cpennero oGrmero oopazoBanusi yueOHbIN npeamer «buomorusy,
M3y4aeMbIii Ha 0230BOM ypOBHE, SBIIACTCS 0053aTeIbHBIM YUEOHBIM MPEIMETOM.



Jlst m3ydenusi Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero 0opa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MEpeHue, KiIacCUpUKAlMs, MOJICTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBON TTPUPOJIBI».

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJIOB MPH
M3YUYCHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIN, MOMYJISLHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKU ), OMOCEepHBI.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaenb MmoJiekyibl JIHK.

Tema 3. XumMu4eckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIETKH. XHMWUYECKHE JJIEMEHTBHI: MaKpPODJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEPAIBHBIX BelIeCTB B KkieTke. [lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
GbyHKITUU OEKOB.



depmentsl — Ouonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. ButamuHsbl.
OTnrunst epMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTIEBOOB.

Jlumunel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBesie kucinotel: JHK wu PHK. Hykineotnasl — MoOHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIUH.

[utonorus — Hayka o kietke. Kiietounas Teopus — nmpuMep B3aUMOICHCTBUS
ujel ¥ paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUYEHUS KIICTKH.

Knerka kak mnenoctHas xuBas cucrteMa. OOmme NpU3HAKH —KIIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyiel JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOU W
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnnasma u eé
opraHousibl. OgHomemOpannbie opranHouasl kietku: OIIC, anmapart Ionbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKHM: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJpUM u T1actun. Bunbl mmactun. HememOpaHHbIe
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QYHKIIUA OPraHOUI0B KIIETKU. BKiroueHusl.

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

TpaHcrOpT 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.

Hunarpammel:  «PacnpeneneHue XMMHYECKUX JOJIEMEHTOB B HEKHBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «lleprogudeckas TabaUIa XUMUYECKUX JIIEMEHTOB),
«CTpoeHne MOJIEKyYJIbl BOABY, «buocunres 6enka», « CTpoeHHE MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotbl. JJHK», «CtpoeHne MoieKyJibl



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

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpaKkTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajlasbl)y.

JlabopatopHass pabGota No 2. «M3ydyeHuwe CTpoeHHsS KIETOK pacTEHUMH,
JKUBOTHBIX W OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OMHCAHUE.

Tema 4. ’/Ku3HenesATeIbHOCTb KJIECTKH.

OOMeH BelIeCTB, WK METa00Iu3M. ACCUMUIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUs BEIIECTB U JHEPTrUUM B TMOHUMaHUU
MeTabom3ma.

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

®ortocunTte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dborocunTeza. DPphekTuBHOCTH (hOTOCUHTE3a. 3HAUEHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. BiausiHue ycioBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BEIIeCTB, BBIJICICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro oOMeHa.
I'mukonns. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wunpopmanus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIETKe. [ eHETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posb pubGocom B
OonocuHTese Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKM3HEHHOTO IIUKJIAa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHUY) — Bo3Oymutens CITM/Ia.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa.  [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MHUTOXOHAPUSY,
«OHepreTnyeckuii oOMen», «Ximopomiact», «Dorocunres», «Crtpoenue JIHK»,
«Ctpoenue u (pyHKIHOHHpPOBaHUE TeHa», «CuHTe3 Oenkay, «I eHeTHuecKui Koay,
«Bupyco», «bakrepunodarn», «Ctpoenre u xku3HeHHbM nuki Bupyca CIIN/da,
0aktepuodaray, «Permmukarus JJHK».

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

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNornyeckue OCHOBBI  Pa3MHOKEHHUS M  UHAUBUAYAIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum murtosza. IIpoueccsl, nmpoucxonsimye Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKnid CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecrnonioro
Pa3MHOXEHUS: JEJICHHE HAJBOE, IIOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CIOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpoUCXOAIINE HA CTagusiX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3HAYEHHUE MEHOo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs TMOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHWE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CIHEepPMAaTOre€He3 M OBOIEHES.
OCcOOCHHOCTH CTPOCHHS SUIECKIETOK U crepMaTo30unoB. OTUIog0TBOpPEHHE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisiuusi, opraHoreHe3. IloctamOpuonanbHOe pasButhe. THITBI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «@DOpMBI pa3MHOXKEHHUS OpPraHU3MOBY», «JIBoiHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pacTeHUW», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounwrii nmukin, «Pemnmukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe U HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIECKONUTAIOIINUX U
4yesioBeKa», « OCHOBHBIE CTaJUM OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMaTo30u sl
MJICKOTIUTAIOMIETOY, «SHIeKIeTKa MieKonuTarouero», «KapuoknuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuiukanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmoznenb meTadazHoi XpOMOCOMBI.

JlabGopaTopHble U MIpaKTHYEeCKHE PadoOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHnume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpOCHMS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOMIPENaparaxy».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTOI0TrNN
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiam poOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHKA. MeTOoIbl TEHETHUKH (THOPHUIOIOTHYCCKUM,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhil). (OCHOBHBbIE T'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUsI MPU3HAKOB, YCTaHOBJIEHHBIE . MeHnaenem.
MonorubpuiHOe CKpelMBaHue. 3aKOH eIWHO00pa3us THOPUIIOB IIEPBOTO
nokoyieHus. IlpaBuino JOMHUHUPOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
I'unoresa yuctoTel ramer. [10HOE U HENMOJTHOE TIOMUHUPOBAHUE.

JurubpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeO0BaHUS
npu3HakoB.  lluToreHeTHMYecKHe  OCHOBBI  JUTHOPUIHOTO  CKpCIIMBAHUS.
AHanu3upytolee ckpeumpanue. Mcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JIJISL OTIPEICJICHHS TeHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHUIO TeHOB. HapyiieHue cueruieHus reHOB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHbie OpraHusmbl. HacienoBaHue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHUYMBOCTH. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAM(PUKAIIMOHHON U3MEHUYNBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuMBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHasi U3MEHUYUBOCTh. Kitaccudukaius MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NMpUYMHBI MyTaluii. MyTareHHble (paKkTOphI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEI[OBBIM, IINTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPelIpacnoyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue W reHepaTuBHble MyTanud. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0POBOT0 00pa3a *KU3HH, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JdeMoHCTpanuu:

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

Tabmumet w cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
UTOTCHETUYECKass OCHOBA», «3aKOH PACHICIUICHUSI W €ro IHUTOTreHETHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUIAHOTO  CKpeHIuBaHus»,  «Meho3y,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HaCIEIOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas W3MEHYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmmIuKanmun «MOHOTHOPUIHOE CKpEIIUBAaHUE,
«Hemonnoe nmomunHupoBanue», «JlurubpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOM.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTtopHas pabora Ne 6. «M3yueHne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

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

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka W IpoLecc. 3apOXKACHUE CEJIEKIMU U JTIOMECTHUKALU.
Yuyenue H. UW. BaBumoBa 0 1eHTpax TMNPOUCXOXKIACHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHuM. LIeHTpbI NPOUCXOXKAECHUSA JOMAIIHUX KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOIbI CeleKIUU. MaccoBbIi U MHAMBUAYAJIbHBII OTOOPHI B
CEJICKIIMM PACTEHMM M JKMBOTHBIX. OLeHKa 3Kcrephepa. BIIM3KOpOACTBEHHOE
CKpelmnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUAMHI.
Otnanénnas rtubpummuzanuss u e€ ycrnexu. VIcKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJIMIUIONIOB. JIOCTMIKEHMS CENEeKUMU pAacCTeHUH, XWUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHoJIOrHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHkeHepus. Kilerounble KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTECHHM.
KiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okojoruueckre W dTtudeckue  mpoosmembl. MO —  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

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

Tabmupl 1 cxembl: kapta «LleHTpbl NPOMCXOXIEHUS W MHOroo0pasus
KYyJIbTYPHBIX pacTeHui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bekThl OuoTexHOJMOTUMY, «KieTouHble KYyIbTYpHl H
KJIOHHpOBaHHE», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIOJ0B U KOPHETIIIO0B TUKUX (OPM U KYJIbTYpPHBIX
COPTOB pacTeHUi, repdbapuil « CenbCKOX03511ICTBEHHbBIE PACTECHUSI.



JlabopaTtopHble M mpakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  YyYaCTOK, B TEIUIMYHOE XO3AHCTBO, JaOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHUS SBOJIOIMOHHOW TEOpPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUMOJIOTHHU. BiusHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONMOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GpayH u GJIop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUSI SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUUECKUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeHd y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI HBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAaHUUYEHHOCTH PECYPCOB, HEOMpENeNEHHAsT W3MEHUYHBOCTb,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeiid
reHoB. M3osius 1 Murpanus.

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

[Ipucrnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJIOIUU. [Ipumepsl
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl ¥ UIUOA AT TALIVH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  ABOMIONUU:  (uUsIeTUYECKas, JUBEPreHTHas,
KOHBEPTeHTHas1, apauiesnbHas. HeoOpaTtuMoCTh IBOTIOLNH.

[IpoucxoxieHrue OT HeclneuualTu3UpOBaHHBIX MpenakoB. [Iporpeccupyromias
crienuanu3anus. AJanTUBHAs paualysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BruTHe OpraHnYecKoro Mupa Ha 3emie, «3apoabInTu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuum»,  «MyTanoHHas
U3MEHUYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOmmas mereHepamms»,
«/IBmKymmre cuibl 3BoOIMKY», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUYECKOE BUI000pa30BaAHHE.

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOIOB U CeMsiH, KoyuleKus «lIpumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS DBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoOBHOrO0 MO3ra TO3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoyuieKuus «DopMbl COXPaHHOCTH
HMCKOIAeMbIX JKMBOTHBIX M pacTeHUi», Mojaenb anmukanus «llepekpéct
XpOMOCOM», BIIaxHble mpenapatbl «Pa3Butue Hacekomoro», «Pa3Butne
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (HopMma, MyTariud (OpMbI KPbUILEB U
OKPACKH TeJa).

JlabopaTopHbie U NpaKTHYECKHE Pa0OThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHuUE BHIOB IO MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0ISHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHbIE TIPEACTABICHHUS O 3apOXKACHUU KU3HU. HaydHble THUIIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHsS. XHUMHUYECKas
HBOMIONUS. AOMOTEHHBIM CHHTE3 OPTraHUYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON dBOMONNY. HavanpHbIe 3Tansl
ounonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKHU. [lepBbie KIETKM W HX SBOJIIOLMSL.
@opMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxei. Apxeiickas u
npoTepo3oiickass dpbl. Ilaneo3olickas 3pa u €€ nepuoabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUIA, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOrMYecKuX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [l0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHwe 3BoJonuU. OCHOBHBIE
CUCTEMATUYECKUE TPYNIbI OPraHU3MOB.

DBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH YeloBeKka. Meroabsl HM3ydeHHs aHTpornoreHesa. (CxojactBa u
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopbl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HH,
U3rOTOBIICHUE OPYAUH Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek mnpsaMoxoasmumi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku HCKOIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBAHHS, 0O0JACTb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINECOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHASs),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpEICTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4e€IOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmupel 1 cxembl: «Bo3nukHOBeHHMe COJMHEUHOM CHCTEMEBI», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas — KIIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOrOo MHUPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOI0 4YeJIOBeKa», «/lpeBHenmme moam», «pesuune moam», «llepsbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkrue pach».

O6GopynoBanue:  Myisiku  «I[Ipoucxoxkaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpTalblla, KPOMAaHbOHIIA), CIICNKUA WU
M300pKEHHUSI KAaMEHHBIX OpYIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Talnuna, KouieKuus «DopMel
COXPAHHOCTU UCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PAaCTCHHUM U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUHA. MeToabl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanus skonorudeckux (HakTOpOB:
abnoTtuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JIeHCTBHE HSKOJOTUYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnennsi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaJiu3M, KOMMEHCAJINU3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAue€HHWE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHMS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyjsiuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISILUU U €€ peryssusl.

JdeMoHCTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUA
Opranu3moBy», «®Potonepuoausm», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJIAUUUA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie ¥ NpakTHYeCKHE PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PAaCTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

JlabopaTtopHas paborta Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBasd,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DKkoJjiorudeckne CcucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLICHTHI,



KOHCYMEHTBI, PeAYIeHThl. KpyroBOpoT BEMIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckne (muimeBble) YPOBHH OKOCHUCTEMBI. [luimeBpie 1M W CETH.
OcHOBHbBIE MOKa3aTeNM HKOCHUCTEMBI: OmoMacca, MNPOIYKIHSA. IKOJIOTUYECKHUE
nupamMujibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJIALHMS, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMbI 03EP U PEK. DKOCUCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBI. J{MHaMHuecKoe paBHOBECHME W oOOpaTHas CBs3b B
ouocdepe.

KpyTroBOpOTHI BEMIeCTB W OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIepo/a,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6nochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHHs B Orocdepe.
['mo6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1ecTBoBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUYMBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCHOJb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: «llumeBsle nenu», «buoreH03: cOCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACWCTBUSA Ha IIpUpody», «DBaxueWmme UCTOYHUKHU
3arpsi3HCHMS BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasl COCTaBIISIOMIAS
ouochepry, «DakTopsl Aerpaganuu mousy, «llapaukoBsiii 3G dexT», «DakTopsI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepb»,
«Pacrmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mojenb-anmukamnus « TUnudable OMOIIEHO3bI», TepOapwii
«PacturtenbHBIe COOOIECTBAY, KOUICKINH «bHoleH03», «Bpenurenn BaKHEUIIINX
CEIbCKOXO3SIICTBEHHBIX  KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIIME K PA3HBIM SKOJOTMYECKHMM TpYIIaM OJHOTO BUIA,



Kpacnas knura Poccuiickoii ®enepaumu, H300paK€HUsT OXpPaHAEMBIX BHJIOB
PaCTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUSA K peE3yJibTaTam
OCBOCHUS OOyYaIOIMMHUCA TporpaMM CpEeAHEro oOIero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Mpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJWyWe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPAaBJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «bHOIorus» JOCTUTaOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IMIpOIlECCaM CaMOIIO3HAHUWS, CAMOBOCIIUTAHHUS U
CaMOpA3BUTHUA, PpA3BUTHUS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMy MOKOJCHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpHOMY HACISIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKPYXKaroUIen cpelie.

JInyHOCTHBIE peE3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOITUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAaHHON BHYTPEHHEW TO3WIIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpa:knaHCKOTr0 BOCTIUTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOMNOPSIAKA;

FOTOBHOCTh K COBMECTHOW TBOPUYECKOW JESATEIBHOCTH IPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHONIIECHUSI K MHEHHUIO OINIMOHEHTOB IMpH OOCYXIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMN WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IE€pE]
Ponunoil, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHIO M 3ammuTe OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAaHKE YMOLIMOHAIBHOTO BO3IEUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCNUTAHUA, POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOIO 0J1ATONOJTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0OE30MacHOro o00pa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBWJ HWHAWBHUIYyAIbHOTO H  KOJUIGKTHBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIHSIX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00uE;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

MHTEpPEC K pa3Nn4yHbIM cdepaM mpodhecCHOHATBFHOW eSTEIbHOCTH, YMEHHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

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

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYIIKOB M OIICHKM WX BO3MOXKHBIX TIOCIEICTBUN ISt
OKPY’KArOIIEN CPEIBI;

OCO3HaHWE TJI00ATBHOTO XapakTepa IKOJOTUYECKUX MpoOJIeM W TMyTed HX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE pPAaBHOBECHS B JKOCHUCTEMax, OXPaHy BHIIOB,
AKOCHUCTEM, OHOochephl);



AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYN aOIIEH
MPUPOHON Cpelle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHUUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOTO MBILIUIEHUS, YIKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JIETEIbHOCTH SKOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

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

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKON KYJBTYpbl KakK CpEICTBA
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH W MIO3HAHUS MUPA;

NMOHMMAaHWE cherudUuKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
GbOopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKPYKalollleM MHUpPE KaKk O €IMHCTBE MPHUPOJbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOMW ITMBUIIM3AIINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  peIIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAaHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXAIOMIEro MUpPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUYEHHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO TTOTYUYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM MO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yJbTaThl OCBOEHMsI yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOUUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeHUu(PHUKYy METOIOB TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIleCC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHUe, HKCIEPUMEHT H  JAPYIHX),
yHUBEpCalbHble Y4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (byHKIMOHATIBLHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs HCIIOJIb30BaTh OCBOECHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMSI W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON 1 COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOCHHSI INPOTPaMMbl CPETHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBble JIorMYecKHue JAeiicTBUA:

CaMOCTOSITENIHO  (OPMYyJNIHUpPOBaTh M aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCu(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3U C IPYTUMHU MOHSITHUSMM);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 00bsICHEHUS! (DAaKTOB U SBJICHUM
KUBOM MIPUPOIBI;

CTPOUTBH JIOTMYECKHE PACCYXKIAEHUS (MHAYKTUBHBIE, JEOYKTUBHBIE, IIO
aHaAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSITh CXEMHO-MO/IEJIbHBIE cpeactBa IS IIPEACTaBICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3Y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a



TaKK€  NPOTHUBOPEUM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jMUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHUA MPOOJIEMBbI ¢ YYETOM aHaan3a HUMEIOIIUXCS
MaTepUajIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OILICHUBATh PUCKHU TIOCTIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NeHCTBUA:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 33]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0OB O3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HAHWS, €ro WHTEPIpETalUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YI€OHBIX M COIMABHBIX TPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3y €€ pelIeHHs,, HaXOAWTh apryMEHThl i J10Ka3aTelbCTBa
CBOMX YTBEp)K/ICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISAThH LI€JICHANIPABICHHBIA MOUCK MEPEeHOca CPEJCTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3HEICSATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OpUTHHAIBHBIC TIOIXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UpPOBATh



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

GbOopMyIHUPOBATh 3aNPOCHl U MPUMEHATH PA3JTHYHBIE METOJBI MPU TIOUCKE H
otbope Ouosornueckor mHpopMalu, HEOOXOAUMOM IJIsi BBITIOTHEHUS yYYCOHBIX
3ajiay;

pUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MpencTaBICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeACTBa mpu pabdoTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMYyJibl, aO0peBUATypy, HOMEHKIATYPY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aWATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBHITIOJHEHUS TpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH IMO3UIIMKI JIPYTUX YYACTHUKOB
JMasora Wik JUCKyCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS M B3aUMOJCHCTBHS, TMOHUMATh
HaMEpEHUS JIPYTUX JIFOJEH, MPOSBIIATh YBAKUTEILHOEC OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eITeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI U pelIeHUU OUOIOTHUUECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOM 3a1a4H;

BBEIOMPATh TEMATHUKy W METOABl COBMECTHBIX JEUCTBHI C y4ETOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh L€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIAaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4y€CTBO CBOEr0 BKJAJa WU KaXJOTO yYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OBJaieHre YHMBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ul BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTaHOBKHM B CBOMX ACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITI03HABATEIIBHYIO NEATEIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAaH pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYalLUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAMLIMK B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSIHHO MOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCHM IJsi OLEHKH CUTYalluu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATb PUCKUM M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl APYrMX IIpU aHaIHU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;

3) npuHsATHE ce0A U APYTUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHTbl JPYIMX IpU aHaJU3€ pe3yJbTaToB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOCHUIO, MHTEPIPETALNN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3IMYHBIX YUEOHBIX CHUTYaIUsAX, a TAKKE B PEaTbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosioruei. B mporpamme mnpenmMeTrHbie
pe3yabTaThl MPEACTABICHBI IO TOaM O0yUYEHHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHHUs ydeOHoro mpeamera «buomnorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAy4YHOIO MHUPOBO33PEHMS, O BKIIAJE€ POCCHUICKUX U
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA:
JKWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3Mm (0OMEH BEIIECTB M MpEBpallCHUE
HHEPrumn), TOMEOCTa3 (CaMOperyJssiluus), YpOBHEBask OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas J0TMa MOJEKYJsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LIEHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yibTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPU M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILECTB M NPEBPALICHUS SHEPIUU B KIIETKE, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJIBHOIO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS AJI1 OOBACHEHUS OUOJIOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPYXaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTO IMOBEJICHUS B OKPY KaIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOJMMOCTH HCIOJIb30BaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TE€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUE, COCTaBIATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAaHMs AJs MpelCcKa3aHUsl HAacJIeOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M MpPaKTUYECKHUe pabdOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATh HHGOPMALUIO
OMOJIOTMUECKOTO  COJEP)KaHMS, BKJIIOYAIOIIYIO0 I[ICEBJOHAYYHbIE 3HAaHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIE€ IHCbMEHHbIE M YCTHBIE COOOIIEHMUS,
00001ast 6nosIorMuecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHoro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUU B CHUCTEME HAyYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIMA:
BUJI, TIOMYJIALNSA, TeHO()OH, SBOMIONMS, ABIKYIINE CUJIbI ((haKTOPbHI) IBOJIOLIUH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBL,



DKOCUCTEMA, TMPOAYLEHThI, KOHCYMEHTBI, PEAYIEHTHl, IEMh MUTAHUSA,
AKOJIOTHYECKas pamua, OnoreoleHos, onocdepa;

yMEHHE u3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogapimeBoro cxonactea K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBlIeHUNA U
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUHU: HAOJI0/IEHHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3aius U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALXNA, TMPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHUI000pa30BaHUSs, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB M OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS ISl OOBSICHEHUS] OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eJplo obOecriedyeHus: 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIINX JIFO/IeH, COOII0IEHUS] HOPM TPaMOTHOTO MOBEJCHHSI B OKPYIKAIOIICH
IPUPOIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAHUS TOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBHOTO MPUPOIOTIOJIb30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIe OMOJIOTUYECKHUE 3a/lau, COCTABJISTh CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1€MW MUTaHUS);

YMEHHUE BBIMOJHATH JIA0OpATOpPHbIE M MpakTUYecKue paboThl, COOII0IAThH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PY/I0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAyYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBa MacCOBOW MH(OPMALINU, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYO MO3UIIHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCbMEHHBIE M YCTHBIE COOOLICHMS,
000011as1 OMOIOTUYECKYI0 MHPOPMAIINIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBO 4acoB

HaumeHnoBaHue pa3/aesioB U TeM JyiekTpoHHbBbIE (U (PPOBBIE)
Ne /i Konrpoubusie IIpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
1 buonorus kak Hayka 2 0 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBbIE CUCTEMBI U UX OpraHU3alus 1 0 0 https://m.edsoo.ru/5ST7SVKFTX
3 XHUMHYECKUH COCTAB U CTPOEHUE KIIETKU 8 1 1 https://m.edsoo.rt/YTLWWOIJEO
4 KuszHenesareabHOCTh KIETKHA 6 1 0 https://m.edsoo.ru/MEETZ2D71
Pa3zmHOXeHMe U HHAUBUAYAIbHOE
5 B 5 0 1 https://m.edsoo.r/GF6W1A7C9
pa3BUTHE OPTaHU3MOB
H
6 ACHCACTBCIHOCTD 1 HSMEHANBOCTR 8 0 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHHU3MOB
Cene opranu3mMoB. OcHO
7 JICKIH OpTaHusMoB HOBBI 3 1 0 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHHI
8 PeszepBHOe Bpemst 1 0 0 https://m.edsoo.ru/FDBOSR36J
OBIIEE KOJIMYECTBO YACOB I10 34 3 4
[TPOTPAMME




11 KJIACC

HaunmenoBaHmue pa3ae/ioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/n Kontpoabnbie IIpakTHueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
1 DBOIIOIMOHHAS OMOIOT U 9 1 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHHIHOBEHIE 1 PASBITHE HHSHH Ha 9 1 0.5 https://m.edsoo.ru/OFLS81YB5
3emie
3 Opranu3Msl U OKpy»Karolas cpeaa 5 0 1 https://m.edsoo.ru/XNFOD96AA
Coo6
4 OODIICCTRA 1 SKOJIOTHHCCKHE 9 1 0 https://m.edsoo.ru/ WXWAVS56F
CHUCTEMBI
5 PesepBHOE Bpems 2 0 0 https://m.edsoo.ru/T3R3IFWNOQN
OBUIEE KOJIMYECTBO YACOB I10 34 3 25

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

buosnorus B cucreme HayK

KoaudecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThbI

Jara
U3y4YeHH s

02.09.2026

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE PecypChl

https://m.edsoo.ru/O2T4D1UI5

MeToanl TO3HAHUS KHUBOM
npupoasbl. [IpakTuueckas
pabota Ne 1 «Vcnonp3oBanue
Pa3JIMYHBIX METOJIOB MPU
U3YYEHUU OMOJOTHYECKHIX
00BEKTOBY

buonoruueckue CHUCTCMBI,
MponecCChbl U UX U3YUYCHUC

0.5

09.09.2026

16.09.2026

https://m.edsoo.ru/GAB23860W

https://m.edsoo.ru/A7VOYD215

XUMHYECKHH COCTaB KIIETKH.
Bopa u MmuHepanbHbie conu

benku. CoctaB u cTpoeHue
OEJIKOB

®epMeHThl — OMOJIOTHYECKHE
KaTayiuzaropsl. JlabopaTtopHast
pabota Ne 1 «3yuyenue
KaTaJIMTHYECKOW aKTUBHOCTH
(bepMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTajaasbl)»

VYraesoanl. JIumumsl

0.5

23.09.2026

30.09.2026

06.10.2026

13.10.2026

https://m.edsoo.ru/L17LJ590V

https://m.edsoo.ru/V33INUWSW

https://m.edsoo.ru/VBPPPBGCD

https://m.edsoo.ru/OJ7NFITI5




HyxknennoBbie kucinotsl. ATO

I/ICTOPI/IH U METOAbI U3YUYCHHA

kineTkH. Knerounas TEOpHUL

20.10.2026

10.11.2026

https://m.edsoo.ru/WOELRA9B3

https://m.edsoo.ru/JIXQMJOGM3

10

11

KieTka xak nenoctHas xusas

CcHuCTEMA

CTpoeHue 3yKapuoTHYECKOM

kietku. JlabopaTopHas pabora

Ne 2 «M3yuenue crpoenus

KJIETOK PacTEHUI, J)KUBOTHBIX,

rpuOOB U OaKTepuit oA
MHUKPOCKOTIOM Ha TOTOBBIX
MHKpOIIpernapaTax u ux
OITMCAHUE»

0.5

17.11.2026

24.11.2026

https://m.edsoo.ru/XDCLRAF1Q

https://m.edsoo.ru/KZO1WSLJY

12

13

14

OOMeH BELIECTB WU
METa00JIN3M

®doTocuHTE3. XEMOCHHTE3

DHepreTudeckuii oOMeH

01.12.2026

08.12.2026

15.12.2026

https://m.edsoo.ru/LOB3I3XYZ

https://m.edsoo.ru/V882FDGSF

https://m.edsoo.ru/T2LVIES3L

15

16

JKu3HeHHBIN MK KIETKH.
Jlenenue kineTku. MuTos.
JlaGopaTtopnast pabota Ne 3
«HaOmo1eare MuTO3a B
KJIETKaX KOHYMKa KOpeIKa
JyKa Ha TOTOBBIX
MUKpOTIpenaparax»

buocunres Oenka. Peaknus

0.5

22.12.2026

https://m.edsoo.ru/CO1NPWLF4

https://m.edsoo.ru/540OF4L77W




17

MaTpUYHOI'O CUHTE3a

Tpancnsus — OGHOCUHTE3
Oenka

29.12.2026

12.01.2027

https://m.edsoo.ru/TFDKDDWWM

18

19

20

Hexknerounsie popMbl KU3HU
— BUPYCHI

DopMBbl pa3MHOKEHUS
OpraHU3MOB

Mertios

19.01.2027

26.01.2027

02.02.2027

https://m.edsoo.ru/9PGSS5FAJB

https://m.edsoo.ru/2JLXB4AOR

https://m.edsoo.ru/SNUXKO0X86

21

OO6pa3oBaHue U pa3BUTHE
IIOJIOBBIX KJICTOK.
Ormo10TBOpEHHE.
JlaGopaTtopHnast pabora Ne 4
«M3y4yeHue cTpoeHHs MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

09.02.2027

https://m.edsoo.ru/C29L4DXB8

22

NuauBuayanbHOE pa3BUTHE
OpraHU3MOB

16.02.2027

https://m.edsoo.ru/MA4T8L5AD

23

24

25

I'enetnka — HayKa O
HaCJICACTBCHHOCTH U
HN3MECHYHNBOCTH

3aKOHOMEPHOCTH
HACJIeIOBaHUSI TPU3HAKOB.
MonoruOpuaHOE CKpEIBaHNE
JurubpunHoe ckpenuBaHue.
3aKOH HE3aBUCHUMOTO
HACJICJIOBaHMsI PU3HAKOB

23.02.2027

02.03.2027

09.03.2027

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIWI2

https://m.edsoo.ru/YSNANQ65V

26

CleruieHHOEe HacIeI0BaHHE

0.5

https://m.edsoo.ru/P2SQ5ZGN?2




npu3HakoB. JlabopaTopHas
pabota Ne 5 «3yuenue
pe3yJIbTaTOB MOHOTUOPHUTHOTO
n Z[I/II‘I/I6pI/II[HOI‘O CKpCIIUBaHHUA
y Ip030(HITBI HA TOTOBBIX
MUKpOIpenapaTax»

16.03.2027

27

28

I'eneruka nmona. Hacnenosanue
HpI/I3HaKOB, CHCIIJICHHBIX C
[1I0JIOM

N3MeHUYnBOCTSE.
HenacnencrBennas
M3MEHYMBOCTb. JIJabopaTopHas
pabora Ne 6. U3yuenue

MO TU(DUKAITHOHHOM
M3MEHYUBOCTH, IOCTPOEHUE
BApUALIMOHHOTO psiaa U
BAapUALIMOHHON KPUBON»

0.5

23.03.2027

06.04.2027

https://m.edsoo.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrsennasa
M3MEHYMBOCTh. JIJabopaTopHas
pabota Ne 7. «AHanu3 MyTanui
y Ip030(HITBI Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

13.04.2027

https://m.edsoo.ru/VWT70DZ8R

30

31

32

T'e”HeTHnka yenoBeka

PesepBHrlit ypok. O000mIeHHE
o Teme «HacnencTBeHHOCTD 1
HU3MEHYHUBOCTH OPraHU3MOBY

CCJ'ICKI_II/ISI KaK HayKa U Iponecc

20.04.2027

27.04.2027

04.05.2027

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E2IXRS2EB

https://m.edsoo.ru/3128P31.98




MeToabl U JOCTHKEHHUS

33 CEJIeKLIUH PACTEHUU U 1 11.05.2027 https://m.edsoo.ru/JSK3Q6W0J
JKMBOTHBIX
34 brotexrozorus kak orpaci 1 https://m.edsoo.ru/TAKI9E62K
MIPOM3BOJICTBA 18.05.2027
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe UG pPOBbIE
Tema ypoka Kontpoabusie IIpakTnueckue
n/n Bcero u3ydyeHuss  oOpa3oBaTesibHbIE PeCypcChl
padoThI padoThbI

DBOJIOIUS U METOJIBI €€

1 1 0 0 https://m.edsoo.rt/6KWQIKBKU
U3Yy4YEHUs 03.09.2026 . . Q
Hcropus pazsurus

2 1 0 0 https://m.edsoo.ru/OSWC47SSX
IpeICTaBICHUN 00 SBOIOLIUU 10.09.2026 PEAILEER00.

3 MuxkposBoaronus 1 0 0 17.09.2026 https://m.edsoo.ru/TOFAUE4ZP
[Tomymsius Kak IeMeHTapHas
€MHMIIA BUJIA ¥ SBOJIOIIH.

4 Jlaboparopnas pabota Ne 1 1 0 0.5 24.09.2026 https://m.edsoo.ru/D3UCLTSOF
«CpaBHeHHE BUJIOB 110
MOP(OJIOTUUECKOMY KPUTEPHIO»
JBroKy1me cuiibl

5 (a11eMeHTapHBbIE (HaKTOPHI) 1 0 0 01.10.2026 https://m.edsoo.ru/3AEH6CNOWI
SBOJIIOLIMH

6 EctectBeHHbII 0TOOD U €ro | | 0 httos-//m.ed IDY32BUDOO

S://mM.€dS00.1ru.

hopMmeI 08.102026 °
Pe3ynbpTarsl 3BOIOIUN:
MPUCTIOCOOTIEHHOCTh
OpTraHU3MOB U

7 BHUJ1000pa30OBaHME. 1 0 0.5 15.10.2026 https://m.edsoo.ru/WAJHSTLOB

JlaGopaTtopHnas pabota Ne 2
«Onucanue
MPHUCTIOCOOJICHHOCTH OpraHu3Ma




U €€ OTHOCUTEJIBHOTO
Xapakrepa»

Hanpasnenus u mytu

8 0 https://m.edsoo.ru/PI1FIOYV3
MaKpO3BOJIFOLIMHT 22.10.2026 P5./AM.eC500.1u
9 Heob6patumocts 3BOMIOLKN 0 05.11.2026 https://m.edsoo.ru/CLA9VCSJJ
Ucrtopus xxu3nu Ha 3emiie u
10 . 0 https://m.edsoo.ru/MJYY1MVX7
METO/IbI €€ N3YUCHUS 12.11.2026
1 ['unoTe3sl MPOUCXOKACHHS 0 httos://med EKNHXBOS?
S://M.€dS00.1ru
JKU3HU Ha 3eMiie 19.11.2026 b
PaszButne xu3nu Ha 3emie o
12 0 https://m.edsoo.ru/ECINSTF62
3paM U Nepuoam 26.11.2026
OCHOBHBIE 3TaIIbl 3BOIIOIUH
PaCTUTENHHOTO M )KUBOTHOTO
mupa. [Ipaktuueckas padora Ne
13 0.5 https://m.eds0o.ru/7K1LYOSCT
1 «3yueHune nckonaembIx 03.12.2026 DEAAILEE500-M0
OCTaTKOB PAaCTCHUU W )KHBOTHBIX
B KOJUIEKIIHASIX)
CoBpeMeHHas cuctema
14 0 https://m.edsoo.ru/WSEXN9YAK
OpraHMYECKOTo MHUpa 10.12.2026
15 IBOMOIHA HeToBeKa 0 https://m.ed /ADV3JERUE
S://M.€dS00.1ru
(aHTpOIIOTEHE3) 17.12.2026 b
JIBmoxkyuiue cuibl (pakTopsbl)
16 0 https://m.edsoo.ru/D7JZMBYP!
aHTPOIIOTeHE3a 24.12.2026 PEANLECS00.H Q
17 OCHOBHBIE CTaINH YBOJIIOIINH 0 httos:/m.ed /14G19MOAK
s://m.edsoo.r
yenoBeKa 14012027 —°F .
YenoBeueckue pacel U
18 0 https://m.edsoo.ru/XL7QKC5PK
MIPUPOAHBIE alaNTallUN 21.01.2027




19

YeJIoBeKa
PesepBHeiit ypok. O000mIcHIE
110 TeMe «BO3HUKHOBEHHE U
pa3BHUTHE KHU3HU HA 3emiie»

28.01.2027

https://m.edsoo.ru/R6L7VY2GB

20

21

22

23

24

25

DKOJIoTHus KaK HayKa

Cpenpl oOuTanus u
HKOJIOTHYECKUE PaKTOPHI

AbuoTtndeckue (HaKTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdomnoruueckue
O0COOCHHOCTH pacTeHHI U3
Pa3HBIX MECT OOUTaAHU.
JlaGopaTtopnast pabota No 4.
«BiusiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

buotnyeckue pakTopsl

DKOJIOTUYECKHUE
XapaKTEPUCTUKU MOMYJISIINH.
[TpakTnyeckas padora Ne 2
«I[Toacuét naoTHOCTH
MOMYJIALUA Pa3HBIX BUIOB
pacTeHuin»

Coo0b1ecTBa OpraHu3MoB —
OMOIIeHO3

0.5

0.5

04.02.2027

11.02.2027

18.02.2027

25.02.2027

04.03.2027

11.03.2027

https://m.edsoo.ru/K46KONS61

https://m.edsoo.ru/DCOIEUICY9

https://m.edsoo.ru/G7NF3P1NM

https://m.edsoo.ru/A6ZSMGNQR

https://m.edsoo.ru/X42J6ABRN

https://m.edsoo.ru/0T2K1PNGZ
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DKOJIOTHYECKHUE CUCTEMBI
(9KOCHCTEMBI)

18.03.2027

https://m.edsoo.ru/S1LIRWZMR




OCHOBHBIE ITOKa3aTeNn
HKOCUCTEMBI. DKOJIOTHUECKUE

27 1 0 https://m.edsoo.ru/NSTEWOGPE
nupamusl. CBOMCTBA 25.03.2027 PETRLECR00.H
skocucteM. Cykueccust
28 IT 1 https://m. . IDMMUB
PUPOAHBIE SKOCUCTEMBI 0 08.04.2027 ttps://m.edsoo.ru/W UBC5
29 AHTpPONIOT€HHBIE YKOCUCTEMBI 1 0 15.04.2027 https://m.edsoo.ru/WRS65U3WC
buocdepa — rimodanpHas
30 1 https://m.eds00.ru/2X1VG5Q18
AKOCHCTEMa 3eMITH 0 22.04.2027 PEARLECR00.1L Q
31 SaKOHOMEPHOCTH 1 0 https://m.edsoo.ru/V5I T6B38Z
//m. I
CyIleCTBOBaHUS Ouochepbl 29.04.2027 PEAARLECS00.I
UYenoseuecTBo B Ouochepe
32 1 0 https://m.edsoo.rt/HXCDHPXDJ
Semm 06.05.2027 psmedsoor
CocyuiecTBoBaHME NPUPOABI U
33 1 https://m.edsoo0.ru/187G37606
YeJI0BeYeCTBa 0 13.05.2027 PEALEC800.
PesepBHslit ypok. O6001IeHE
4 1 https://m. ) XCF3K
3 TeMbl «CooO1iecTBa u 0 20.05.2027 ps://m.edsoo.ru/SW5XCF3K6
9KOJIOTHYECKHUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NnporpamMmal CpeaHETO oﬁmero 06pa303afmﬂ

CdopmMupoBaHHOCTh 3HAHUKW O MECTe U POJH OMOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Ouosnoruy; (PyHKIMOHATBLHOM TPAMOTHOCTH 4YeNOBEKa ISl peIleHus

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJep)KaHUE OHOJOTHYECKHMX TEPMHHOB H
MOHATHI: XKU3Hb, KIIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpEBpAIICHUE DSHEPIHH), TOMEOCTa3 (CaMOperyssiius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErmpOayKIIus),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrHYecKHe TEOPHH (KJIETOYHAsi, XpOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
y4eHUs (0 LEHTpax MHOrooOpaszusi M MPOMCXOXKIEHUS KyJIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars TpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

VYMmenue BJIaACTh MCTOAAaMHU HAYYHOr'o IIO3HAHUSA B ouonoruu
(Ha6HIOI[eHI/Ie U OIIMCAHUC KUBBIX CHCTCM, IIPOLIECCOB U HBHeHI/If/’I;
OopraHu3anus u IMPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHUE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITHI>'I, TCOpI/Iﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYYCHHBIX pe?;y.]'H)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT M IYKaApHuoT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEMIECTB U
MpeBpaleHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOJIOTBOPEHHSI,  Pa3MHOXKCHHUS,  HHIUBUAYAILHOTO  Pa3BUTHS

opraHu3ma (OHTOTEHE3)




YMmenune MMPUMCHATH MOJIYUCHHBIC 3HAHUA JJIS O6’b$ICHeHI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX mpoucccoB u SIBJICHI/Ifl, I IPUHATUA TPAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETISAX oOecrneueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIIOIEHUST HOPM
rPpaMOTHOIO MOBEAEHHS B  OKPYXAKOWIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HGO6XOI[I/IMOCTI/I HCII0JIb30BaHUA I[OCTI/I)KCHI/II\/JI
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui PalMOHAIbHOIO

IpUPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JJIsL MNpEaACKasaHuAa

HacCJICOAOBaHHU ITPU3HAKOB Y OPTraHU3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Mpu paboTe C y4eOHBIM U JIaOOpaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOT0 CO/IEPKAaHMs, BKIIOYAIOLIYIO NICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMM, HayuHO-IONyJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIIEIOBaHUII B OMOJIOIHH,

MCIHMIINHC, OMOTEXHOJIOTHU

10

YMeHne co3/iaBaTh COOCTBEHHBIC MHMCHMEHHBIC M YCTHBIC COOOIICHUS,
0000111251 6MOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpPaMMBbI CpelHero 001ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHHK O MECTE M PO OUOJOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEeKa ISl peIIeHUs

JKHM3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJep)KaHUE OHOJOTHYECKHMX TEPMHUHOB H

TOHATHIA: BUJ, MOMYJSAIMS, TeHO(OHA, IBOJIONKS, IBIKYIINE CHIIBI




(paxTopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE dakTopsl, IKOCUCTEMA,
NPOAYICHTHI,  KOHCYMEHTBI,  PEIYyLEHThbl,  I[ENd  IHUTaHus,

9KOJIOTHYECKas MUpaMKIa, OMoreoreHo3, ornocdepa

VYMeHue uznaraTb OMOJIOTHYECKUE TEOpUHU (3BONMIOLIMOHHAA Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpUs  DSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apojpliieBoro cxonacrtsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasjieHui u nytei spomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrIajeTb METOJAMU HAYYHOTO TIO3HAHMS B OHUOJNOTHH
(HabmroleHHe W OINMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB U SIBICHUM;
OpraHm3alys W MPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBKCHUE  THIIOTE3bl;  BBIABJICHHE  3aBUCUMOCTH  MEXIY
UCCIIEIyEMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSATHH, TCOPHUH W 3aKOHOB; YMEHHUE

ACJIaTh BBIBOABI HAa OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKHA CTPOCHUA
OMOJOrMYEeCKHX OOBEKTOB: BHJOB, MOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OWOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOM U3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUSL HKOJIOIMUECKUX (PAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YHEPTUH B HIKOCHCTEMaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOreoXMMHYECKUX IIMKIIOB B Ouochepe

VYMmenne MNPUMCHATH ITOJTYUCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB u ﬂBHeHI/Iﬁ, IJI TIPUHATUA TPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETISAX oOeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbSI OKPYKAIOIIUX JIFOJIEH, COOIIOIEHUS HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXAIOMIEH TNPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KeHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId palfluOHAJIBHOTO IMPUPOAOITOJIB30BAHUSA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC OHOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/IH)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M TpPAKTUYeCKue paboThl,
coOmonath mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopyioBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyuHbIX UcToYHUKOB (CMMU, HayuHO-IONYJIsSipHBIE MaTepHalIbl);

’ paccMmaTpuBath rI106anbHbIe HKOJIOTHYECKHE po0OsIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHONICHHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3znaBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHUS,
10 000011251 OMOJIOTHYECKY0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouoaoruu



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Koxa

1.1

1.2

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

buonorus kak Hayka

buonorus — wnayka o xuBoil mnpupone. Ponp Ouonoruu B (QopmMHUpOBaHUHU
COBPEMEHHOW HAyYHOH KapTHHBI Mupa. CrcTemMa OMOJIOrHYecKIX HayK

MeToapl MO3HAHUS KUBOW MPUPOABI (HAOIIOACHHE, HKCIEPUMEHT, OMHCAHUE,
U3MEpeHue, KiIacCUpUKaIusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKass 0O0paboTka

JTAHHBIX )

JKuBnIe cucTeMBI U X opraHnusanmnsa

2.1

Xusble cucrembl (OMOCHCTEMBI) Kak NpeaMeT usyudeHus Ouosioruu. CoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJICKYJIIPHO-TEHETHYECKUH, KIICTOYHBIH,

OpraHU3MEHHBIN, MOMYIAINOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

3.2

3.3

XHUMUYECKUU COCTaB U CTPOCHUEC KIICTKH

XUMHUYECKUM COCTaB KJIETKHM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DyHKI_II/II/I BOObI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HOI[JIep)KaHI/IC oCcMOTHYEeCKOTo Oananca

benku. CoctaB u crpoeHue O€IKoB. AMHHOKHCIOTHI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YpOBHH CTPYKTYphl O€JIKOBON MOJIEKYJNbI (IepBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHMMHUYEeCKHe CBoilcTBa OenkoB. buonorndeckue
GbyHKIUN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas crneunduynoctb. Kodepmentsl. Burtamunbsl. Otinuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIN3aTOPOB

VYrneBoabl: MOHOCaxapuabl (TIIOKO3a, prubo3a U Ae30KCUpu003a), aucaxapuabl
(caxapoza, 7nakTo3a) W TONIUCaxapuabl (Kpaxmal, TIUKOTEH, IeJUII0I03a).
buonornueckue GyHKIIUN yTIIEBOIOB.

Jlumuaer:  TpurMuIepuasl, — crepounbl,  Gocdomununbl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢yHkuuun nunuaoB. CpaBHeHUE

YTJICBOJOB, OEIIKOB U JIMIIUI0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHMHOBBIX




kuciotr. Crpoenne u ¢ynkmuu JHK. Crpoenne u ¢ynkuun PHK. ATO:

cTpoeHue U (PyHKIMU

3.5

[urosorus — Hayka o kierke. Kierounast reopusi. MeToapl U3y4eHust KJIETOK

3.6

3.7

Krnerka kak menmoctHast >kuBasi cucrema. OOIIMe MPU3HAKA KIETOK: 3aMKHYTas
HapykHass mMemOpana, moJekyasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a Oelika

Tunsl kIeToK: sykapuoTudeckas U npokapruorudeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHUecKkoi  kieTku. Kierounas crenka Oakrepuii. CrpoeHue
JYKapUOTHUECKOM KJIETKU. OCHOBHBIE OTJIMYUSA PACTUTEIBHOH, KUBOTHOM H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIUKC, HX
¢bynkuun. [Tnazmarugeckas memOpana, e€ coiicTBa U pynkmu. L{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOMbl KJETKU: 3HAOIUIa3MaTHYecKasl CeTb
(OIIC), ammapar ['onbmpku, nu3zocoMbl. [lodyaBTOHOMHBIE OpraHOMbI KJIIETKU:
MUTOXOHJIPUH, TUIaCTUABL. [IpoMCXOXKIeHHEe MHUTOXOHAPHIA W IUIacTUA. Buuel
ractu. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJICTOUHBIA ILIEHT,

PECHUYKH, KTyTUKH. OYHKIUU OPraHOMAOB KIETKU. BriroueHus

SAnpo — perynaropubiii neHtp kieTku. CTpoeHue sifpa: siaepHas 000J0uKa,
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BEeUIECTB B KJIETKE

KusznenesaTenbHOCTh KIETKU

OOmeH BemiecTB, WM MeTa0ONM3M. AcCUMUIAIUS (TUTACTUYECKUl OOMEH) |
JTUCCUMUIISIINAS (PHEPTEeTUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poib

(bepMeHTOB B OOMEHE BCIICCTB U MPEBPALICHUN SHCPTIHUU B KIICTKE

4.2

43

®dortocunTte3. CBeroBas U TeMHOBas (a3bl hoTocuHTE3a. Peakuuu GorocuHTe3a.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs JKU3HHU Ha 3eMiie.
Bnusnue ycnoBuit cpembl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XEeMOCHHTE3UpYIOLe OakTepuu. 3HAYCHHE XEMOCHHTEe3a s

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennnenue BCIICCTB, BBIACICHHEC H
AKKYMYJIUPOBAHHUEC OSHCPrun B KIICTKC. OTaIbl OHCPICTUYCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BUIHI. Kncnopongoe OKHCJICHHEC, WJIHN KJIECTOYHOC

nbixaHue. DPPEeKTUBHOCTh SJHEPTETUYECKOT0 0OMEHa

4.4

Peakun marpuunoro cunTesa. ['enernueckas uadopmarnus u JJHK. Peanuzamms

TeHETUYEeCKON WHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ M €ro CBOWCTBA.




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsnus — O6uocunTte3 Oenka.

Koauposanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl ku3Hu — BHpYCHL. Mcropus otkpeitus BupycoB ([1.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacTeHud, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonepunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME M MHAMBUYAJIbHOE Pa3BUTHUE OPTraHU3MOB

5.1

5.2

Knerounsnii 1MWK, WM KU3HEHHBIA UK KiIeTkd. MHTEepdaza u MHTO3.
[Ipoueccel, nporekaromue B HHTepdaze. Permkanus — peakuuss MaTpU4HOIO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL
JIMMIIONAHBIE W TalJIOUJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUIbL.
[uTomornyeckue OCHOBBI Pa3MHOXKEHHUS M HHIUBUAYAIbHOIO Pa3BUTHS
OpraHU3MOB.

Henenne winerkn — wmuto3. Craaum muto3a. [lpomeccel, mpoucxondiiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buiel Gecrnonoro
pPa3MHOXKEHHUA: JIeJICHHE HaJBOE€, IIOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHHUEC [JIA CCIICKIUN

53

54

5.5

[TonoBoe pa3MHOXKEHHUE, €T0 OTIUYHUS OT OECIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxodsmiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlooBBIE
KEJIC3bl: CECMCHHUKU U ANYHUKU. O6pa30BaHI/IC " Pa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CrepMaro3omj, SULeKIeTKa) — criepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIMIEKJIETOK U CIICpMAaTO30U10B. OHJ'IOI[OTBOpeHI/Ie. HapTCHOFCHC3

WnnuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpHOHANIbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIILHOTO Pa3BUTHSI Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyssuus, opraHoreres. IlocramOpuonansHOe pasButue. Tumbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOpPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOICTBA.

Poct n pasButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTHUIA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3apaun reHeTUKU. Mictopust pa3sBUTHS TEHETUKU. BKiIax pocCUMCKUX
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeToabl TI'eHETUKU
(rudpu10JI0rnYeCcKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoBHBIE TeHETUYECKUE NOHATHA. ['eHeTHYeCcKass CUMBOJIMKA, UCIIOJIb3yEeMas B

CcXeMax CKpellrBaHUN

3aKOHOMEPHOCTH HACJENIOBAHMS IPU3HAKOB, YCTaHOBIEHHble [. Mennenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio JnoMHHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE M HEMOIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpemMBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBaHUS IMPU3HAKOB.
[{uToreHeTH4ecKne OCHOBHI JUTMOPUAHOTO CKpEIIMBaHUS. AHAIM3MPYIOIIEe
cKpelmiBaHue. lcrnonp3oBaHuE — AHATU3UPYIOLIErO  CKPEIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue nmpusHakoB. Pabota T. Moprana no cuerjieHHOMY
HAcJIeIOBaHUIO TreHOB. Hapymnenwe creruieHHs TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['‘eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeNeleHHe Moia. AYTOCOMBI H TIOJOBBIE
XpoMOCOMBI. ['oMorameTHole M TeTeporameTHble opranu3msl. HacimenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIbl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(PUKAITMOHHON W3MEHYMBOCTU. BapuanuoHHbBII psii M BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoindecTBEHHbIE U KayeCTBEHHBIE

IPHU3HAKU U UX HOpMaA pCaKINH. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHNBOCTHU

HacnencrBeHHasi, WM TEHOTHIWYECKAs, W3MEHUYHMBOCTh. KoMOMWHaTHMBHAs
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoOHHas W3MEHYMBOCTh. Kiaccudukamus MyTaluid:
TE€HHbIE XPOMOCOMHBIE, TEHOMHbIE. HacToTa U NpUYUHBI MyTalui. MyTareHHsle
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HACTIEACTBEHHON u3MeH4ynBoct H.M.

BasuiioBa

I'enernka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJBl T'E€HETHKU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHIA,
OMOXMMHYECKUH, MOJeKyJIsIpHO-reHeTuueckuil. CoBpeMeHHOE OlpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpto [II[P-ananuza. HacnencTBeHHble 3a00eBaHUs YellOBEKa: T'€HHBIE
Oosie3HH, OOJIE3HU C HACIEICTBEHHOHN MPENpaclooKEHHOCTbIO, XPOMOCOMHbBIE

6one3nu. ComaTnueckue M TeHepaTUBHblE MyTauuu. [IpuHIUIBI 370pOBOTO




06p3.33. KHN3HHU, AHUAr"OCTHUKH, HpO(bI/IJIaKTI/IKI/I N JICUCHUA TCHCTUUCCKUX
0one3neil. MeanKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHNE. 3HAYCHNUE MEIUIIUMHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenexkuusi Kak Hayka U Tpolecc. 3apoKIEHHE CEJIEKUHUHW U JIOMECTHKAIIHS.
Yuyenue H.M. BaBunoBa o0 T1ieHTpax MPOUCXOXKACHHS H MHOT000pazus
KYJbTYPHBIX pacTeHuil. LIeHTpbl MpOUCX0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOJbI CeNIeKUMU. MaccOBbIi M MHIWBUAYAIBHBIH OTOOPHI B
CEeJIEKIIMM pacTeHuH M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKkpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JMHUH.
I'erepo3uc, nnu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOpUIUHT.
OtnanénHas rtuOpuam3anuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 u
IIOJIyYEHUE IOJIAILIONAOB. JIOCTMIKEHMsI CEJIEKIUMU pPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3mMoOB

7.3

buoTtexHosorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrenneix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KyJbTypbl.  MHKPOKIOHAJbHOE  PAa3MHOKECHHE
pactrenuii. KinoHupoBaHHE BBICOKONPOIYKTHBHBIX  CEIbCKOXO3SIICTBEHHBIX
OpraHM3MOB. OJKOJOTHYeCKHe U 3Tudeckue mpobinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

OBOJIIOIIMOHHAS OMOJIOTUSA

1.1

DBOJIIOLIMOHHAS TEOPHUs M €€ MECTO B OMOJIOTHH.

CeugerensctBa  sBoiouuH.  [lameoHTOnoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUsI BHMJIOB B MAJIEOHTOJIOTMYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u paznuuve GayH U (Qrop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA U PA3IUUUs SMOPUOHOB pa3HBIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITeHBHO-aHaTOMI/I'-IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTHUYHBbIC,
PYJMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKHX IyTeH y BceX

OpraHu3MOB




1.2

1.3

OpomtonmonHass  Teopuss Y.  Jlapeuna. IlpennochbulkM  BO3HMKHOBEHMSI
JapBUHU3MaA. JIBHXKyIIME CHJbl 3BOJIOUMU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHUYECHHOCTH PECYPCOB, HEONPEAEIEHHAS U3MEHYMBOCTb,

O0opn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHBIE €€ TIOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHyHHL{I/ISI KakK ¢AMHKuIa BUAa U 3BOJIFOIIUA

1.4

1.5

JBmwxymme cuibl ((pakTophl) SBONIOLMU BUIOB B Tpupoae. MyTaluOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTH. llomynsiuoHHBIE BONHBI U Jpeid
reHoB. M3omsanust u murpanus. EcrecTBeHHbIM 0TOOp — HanpapisIOIuUi (akTop
sBOIOLMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprucrocoOIeHHOCTh  OPraHM3MOB Kak pe3ysibTaT d3BOMIONMU. [Ipumeps
IpUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl U HAMOAANTALNY.

Bun n Bunoo6paszosanue. Kpurepuu Buga. OcHOBHbIE (OPMBI BU1000pa30BaHUS:

reorpa(bnquKoe, 9KOJIOTHYC€CKOC

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIFOLIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpIreHTHas, napasienbHas. HeoOpaTtuMocTs 3BONIONMU

2.1

2.2

2.3

Bo3nukHOBeHUE U Pa3BUTHUC )KU3HU HA 3emie

JloHay4yHbl€ TMPEACTABICHUSA O 3apOKICHUM JKU3HU. HaydHble TIUIIOTE3bI
BO3HUKHOBEHHS >KM3HM Ha 3emie: abuoreHe3 M MaHCHepMHs. XUMHUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KIEHUE XUMHUYECKOW DBOJIIOLUU.
Havanphbie aTanbl Ouosornuyeckoil sBomoonuu. I'mnoresa PHK-mupa. IlepBoie

KJIICTKHU U UX 3BOJIIOIMA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KMUBBIX OPraHU3MOB

PasButue xu3znm Ha 3emsie mo spam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oickas dpel. [lameosoiickass spa W €€ TNEpUOIb: KEMOPUNCKUH,
OpAOBUKCKUMN, CHIIyPUMCKUN, JE€BOHCKHH, KAMEHHOYIOJBHBIN, IEPMCKHM.
Me3so30iickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoibl: NAJICOreHOBBIM,  HEOTE€HOBBIM,
AHTPOIIOI€HOBBIA. XapaKTepUCTUKAa KIUMaTa U TEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ITaIbI YBOJIOLNUN PACTUTEIHHOTO U JKUBOTHOTO MUpPa. ApoMOP(O3bI y
pacTeHMd W KUBOTHBIX. [losiBIEHHME, pacuBET W BBIMHUPAHHUE TPYIN KUBBIX

OpraHnu3MoB

Cucrema OpraH”u4eCKOoro Mupa KakK OTpaKCHHUC SBOJIIOIHU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIBI OPTraHU3MOB
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DBOJIIOLMS YeJIOBEKAa. AHTPOIMOJIOTUSl Kak Hayka. Pa3BuTue TpeicTaBlIeHHH O

MPOUCXOKIACHUN YCJIOBCKA. MeTO[[BI HU3YUCHUA AHTPOIIOICHC3Aa. CXOI[CTBa u




2.5

pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHUE YeTIOBEKA.
JIBrxymue cunbl (pakTopsl) aHTpororeHesa. HacnencTBeHHas M3MEHYMBOCTh U
€CTeCTBEHHBII 0TOOp. OOmliecTBeHHBI 00pa3 >XU3HU, HU3TOTOBJIICHUE OPYAHN

TpYJa, MBIILJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONHUTEKH, YesoBek
ymensiid, Yenoexk mnpsamoxomsaumui, YenoBek Heanaepranbckuii, YemoBek
pa3syMHblii. Haxonku nckomaeMblX OCTaHKOB, BpeMs CYIIECTBOBaHMsA, 00JacTb

pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHS

2.6

3.1

YenoBeueckne packl. OCHOBHbBIE OOJIBIINE pachl: €BpONEOHIHAs (eBpazuickas),
HErpo-aBCTPaJIONIHAS (3KBaTOpHaIbHA), MOHTOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). YepTsl MpUCIOCOOICHHOCTH IPEICTABUTENCH YEIOBEYECKUX Pac

K YCJIOBUSIM CyllecTBOBaHUS. EquHCTBO yenoBeueckux pac. Kputuka pacuzma
OpranusMsbl U OKpy>Karolias cpeaa

DKOJIOTHSI KaK HayKa. 3aJladyd M paslielbl KOJOTUUA. METONbl 3KOJIOTHMYECKHX
UCCIeI0BaHui. DKoorndeckoe MupoBos3penue. Cpeapl 00UTaHusT OPraHU3MOB:

BOAHAsA, HA3ECMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonoruueckne  (aktopel. Krnaccudukamuss  skomorndeckux — (hakTopos:
abuoTuveckre, OMOTHYECKHME M aHTpomoreHHble. JlelcTBHE HKOIOTHMUYECKUX

(hakTOpPOB HA OPTaHU3MBI
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AbGuotnyeckue QaxkTophl: CBET, TEMIIEpaTypa, BIaKHOCTh. DoToneproau3M.
[IpucnocoOnenus OpraHu3sMOB K  JeMCTBUIO aOMOTHYECKUX  (AKTOPOB.

buonornueckue puTMsl

34

3.5

buotnueckue ¢akropbl. Buasl OMOTHUYECKHMX B3aMMOAEMCTBHI: KOHKYpEHIUS,
XMITHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3Ha4eHHE  OUOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYHICCTBOBAHUS OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

OKOJIOTUUECKHE XapPaKTCPUCTUKHU NOMyJISANHUU. OcHOBHBIC IIOKa3aTcin
MNOomyJisinuu: 4YHUCJICHHOCTH, ILIOTHOCTB, POXIAACMOCTb, CMCEPTHOCTb, IPHUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOIIYJIAINUHU U et peryismusa

COO6III€CTB3 1 3KOJOTUMYCCKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muiieBas). Buasl-nomuHanTel. CBsi3u B

OnoleHo3€e

4.2

Dkonorudeckue cucteMbl  (dkocuctemsbl). [lonarme o0 dKkocucremMe W




4.3

6HOF€OHCHO3€. q)YHKI_II/IOHaHLHBIe KOMIIOHCHTBI 3KOCHUCTCMBL: MPOAYLCHTHI,
KOHCYMEHTBHI, pelylileHTbl. KpyroBopoT BemecTB U OTOK SHEPTUH B SKOCHCTEME.
Tpoduueckue (nuieBble) YpPOBHH SKOCHCTEMBI. lluimieBble Ilemu W CeETH.
OCHOBHBIE TIOKa3aTeIM AKOCHUCTEMBI: OHoMacca, MPORYKIHA. DKOJIOTHYECKHUE
NUPaMUBL:  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTb, CAaMOpETyJIsius, pazputue. CyKueccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOIHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOIOreHHbIE 9KOCHCTEMBI. ATpPO3KOCHCTEMBI. Y pOO03KOCHUCTEMBL.
Bronornveckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak (akrop ycroiumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOT0 pa3HooOpasust Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owoctepe. I'paHuIBI, cOCTaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHOCTH OUOChEpPH Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHas CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OMOr€OXMMHUYECKHE LHKIBI 3JIEMEHTOB

(yriepona, azora). 3oHaIbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE WM3MEHEHUs B Ouocdepe.
I'mobGanbHBIE HKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO  YIpaBJIEHUS MPUPOAHBIMHU pecypcaMd U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/ISI OMOJIOTUHU U OXpaHa IpHUpOAbI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorus. 10 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonios A.M. u ap.;
[Ton penakuueit [laceunnka B.B. AxnmonepHoe o61ectBo «3marenbeTBo
«ITpocsenienue»

* buosorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
[Ton penaxuueii [laceunuka B.B. Axurioneprnoe o6mectBo «M3narenbcTBo

«IIpocBemenune»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

H. I'pun, ¥Y.Crayt, [.Teinop buonorus 1-3 vactu. U3narenscteo "MUP"

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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