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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o OMOJOTMM Ha YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIIET0 00pa30oBaHUsl, MPEACTABICHHBIX
B ®I'OC OOO, a Taxxe (enepanpHoOit paboyeil MporpaMMbl BOCIIUTAHUSI.

[Iporpamma 1o Ouonoruu HampaBjieHa Ha (opMUpOBaHHE ECTECTBEHHO-
HAy4YHOM TPAMOTHOCTH OOYYAIOIIMXCS M OPTaHU3aIUI0 M3Y4YeHUsT OMOJIOTUU Ha
JesATeIbHOCTHOM OCHOBE. B mporpaMme 1mo OMoJIOruy yYUTHIBAIOTCS BO3MOXKHOCTH
yaeOHoro mpenMera B peanuzarnuu tpedoBanniit ®I'OC OO0 k mnaHUpyeMbIM
JUYHOCTHBIM W METaIllpeAMETHBIM pe3yJbTaTaM OOYUYCHHS, a TaKKe peaam3alvs
MEXIPEIMETHBIX CBS3€H €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

B mporpamme mo OWOIIOTHM ONPEAENAIOTCS OCHOBHBIE IIENTM HW3YyYEHHUs
OMOJIOTMU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, INIAHUPYEMBIE PE3YJIbTAThI
OCBOCHHSI ITPOTPAMMBI TIO OMOJIOTHH: JIMYHOCTHBIC, METAPEIMETHBIE, TPEIMETHEIC.
[IpeameTHBIC TUIAHUPYEMBIE PE3YJbTATHl JAHBI JUISI KaXKIOro roja H3y4YeHUs
OMOJIOTHH.

buonorust pazBuBaeT mpencTaBiICHHs] O TO3HABAEMOCTH >KMBOW MPUPOJBI U
MeTofax €€ MO3HAHUs, MO3BOJSIET CHOPMUPOBATH CHUCTEMY HAyYHBIX 3HAHUU O
YKUBBIX CUCTEMaX, YMEHHUS UX MMOJTy4aTh, IPUCBANBATH U IPUMEHSThH B )KU3HEHHBIX
CUTYaIHsIX.

buonornyeckas mMoAroToBKa OOECHEUMBACT TMOHUMAHHE OO0YYaIOIIUMHUCS
HAyYHBIX TPUHITAIIOB YEJIOBEYCCKON MEATCILHOCTH B TPUPOJEC, 3aKJIaIbIBACT
OCHOBBI SKOJIOTHUECKOH KyJIbTYpHhI, 3I0pOBOTO 00pa3a KU3HU.

[lenssMu u3ydeHus OMOJOTMM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
SIBJISTFOTCSI:

dopMupoBaHHEe  CHCTEMBI 3HaHMM O TpPHU3HAKaX W  TpoIleccax
KHU3HEACSITEIbHOCTH OMOIOTUYECKIX CUCTEM PA3HOTO YPOBHSI OpraHU3allny;

dbopMupoBaHUE€  CUCTEMbl 3HAHUM 00  OCOOEHHOCTAX  CTPOCHUS,
KU3ZHENICATSIIbHOCTH OPraHN3Ma YEJIOBEKa, YCIOBUSX COXPAHECHHS €T0 3/0POBbS;

dbopMHUpOBaHUEe YMEHUW TMPUMEHATh METOJbI OMOJIOTHYECKON HAYKW JIs
U3Y4CeHUS OMOJOTUYECKUX CUCTEM, B TOM UKCJIE OpraHN3Ma YeJIOBEKa;

dbopMUpOBaHHEe YMEHHUW UCIHOJIB30BaTh HHPOPMAIIMIO O COBPEMEHHBIX
JOCTIKEHUSIX B 00J1aCTH OMOJIOTHH TSl OOBSICHEHHUS MPOIIECCOB U SIBICHUHN KUBOUN
MPUPOBI U KUZHEEATETLHOCTH COOCTBEHHOTO OpraHU3Ma;

dbopMmupoBaHUe yMEHUN OOBSCHATH POJIb OHOJIOTHH B MPAKTHYECKOU
JESITEIIBHOCTH JIFOZIeH, 3HaueHNEe OMOJIOTUYECKOTO pa3sHOOOpa3us AJisi COXpaHEHUs
ounocdepsl, MOCIEACTBUS ACITEIBHOCTH YEJIOBEKA B IPUPOJIE;

dhopMHUpOBaHUE SKOJIOTHUECKON KYJIBTYPHI B IIEJISIX COXPAHEHHS COOCTBEHHOTO
3JI0POBBS U OXPaHbl OKPY>KAIOIIEH Cpebl.



JlocTikeHne 1enei mporpaMMbl MO OMOJIOTUH OOECTIEYMBAETCS PEIICHUEM
CJICTYIOIIUX 3a71a4:

npruoOpeTeHNe 00yYaIOIUMICS 3HAHUN O JKUBOU TIPUPOJIE, 3aKOHOMEPHOCTIX
CTPOCHMS, KUZHEACATECILHOCTU U CPE000pasyIoIIe poJIM OpraHu3MOB, YeJIOBEKE
KaK OHMOCOITMaIbLHOM CYIIECTBE, O POJU OMOJIOTHYECKOW HAYKH B IMPAKTHYCCKOU
JICATEIILHOCTH JIFOICH;

OBJIAJICHNEC YMCHUSIMH TIPOBOJUTH HCCIEAOBAHUS C HCIOJIH30BAHUEM
OMOJIOTMYECKOTO0 000pYyJOBaHUSA W HAOJIOACHUS 3a COCTOSHUEM COOCTBEHHOTO
OpraHu3Ma;

OCBOCHHE TTPUEMOB PabOTHI ¢ OMOJIOTHYECKOW HH(pOpMaIel, B TOM YUCIIe O
COBPEMCHHBIX JOCTIDKCHHUSIX B 00JacTH Omoyiormm, €€ aHadnu3 W KPUTHIECKOE
OIICHUBAHHUE;

BOCIIUTaHUE OMOJIOTHYECKH U YKOJIOTHYECKH TPaMOTHOM JIMUHOCTH, TOTOBOM K
COXpPaHEHHIO COOCTBEHHOTO 3/I0POBBS U OXPaHbI OKPYKAIOIIECH CPEeIbI.

OO0m1ee 4KCIIO YacoB, OTBEJICHHBIX JJIA M3YUYEHHsS] OMOJOTUM, COCTaBIsIeT 238
yacoB: B 5 kimacce — 34 4gaca (1 gac B Hemenmo), B 6 kimacce — 34 dgaca (1 gac B
Heneno), B 7 knacce — 34 vaca (1 gac B Hezento), B 8 kitacce — 68 gacoB (2 yaca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).

[Ipennaraemeiii B mporpaMMme IO OHOJIOTHH IEPEUYCHb J1a0OpaTOPHBIX H
MPAKTUYECKUX PAOOT SBISETCS PEKOMEHIATEIbHBIM, YUYUTENb JelaeT BBIOOP
NpoBeNCHMUsT J1a0OPaTOPHBIX PabOT M OMBITOB C YYETOM HWHIWBHIYATHHBIX
O0COOCGHHOCTEH  OOydwarommxcsl,  CIHCKa  OKCIEPUMEHTAJbHBIX  3a/JaHUH,
IpeIaraéMbIX B paMKax OCHOBHOTO TOCYJIapPCTBEHHOTO dK3aMEHa 110 OHMOJIOTHH.



COJAEPKAHUE OBYUYEHUA
9 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponb Ononoruun B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAaHUS KUBOW TPUPOABI (HAOII0AEHUE, IKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, KiaccupuKkalnus, MOJAEIUPOBAaHUE, CTaTUCTUYEecKas oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. {apsun, I'. Mennens, H. K. Konbros, Ix. Yorcon n @. Kpuk.

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

Tema 2. ’KuBble cucTeMbl U MX OPraHHU3ALMSL.

JXusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT n3ydeHus ononoruu. Otauune
YKUBBIX CHCTEM OT HEOPTraHUYECKOI MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJEKYJSIPHBIN, KIETOYHBINA, TKAHEBbIA, OPraHW3MEHHBINA, MOIMYJSAIHOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EpHBIH.

JlemoncTpanum:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3ALMU
YKABOW MPUPOIBD.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHKPO3JIEMEHTBL. Bo/ia 1 MUHEpaNbHBIE BEIECTBA.

OYHKIMHU BOJABI U MUHEPAJIBHBIX BEIIECTB B KJICTKE.

benku. CoctaB u cTpoeHue OenkoB. He3zameHuMble W 3aMEHHUMBIC
AMUHOKHUCIIOTBI. AMHHOKHUCIIOTHBI COCTaB. YPOBHH CTPYKTYPHI OEIKOBOM
MOJIEKYJbl (IIEpBUYHAsl, BTOPUYHAs, TPETUYHAsT W YETBEPTUYHASI CTPYKTYpa).
buonornyeckue GyHkimu OEIKOB.

YraeBosl: MOHOCaXapu bl (TI0K03a, pu003a U Ie30KCUpr003a), Thcaxapu/Ibl
(caxapo3a, JlakTo3a) M ToOJMCaxapulbl (Kpaxmaji, TJUKOreH, UEeJUII0JI03a).
buonornueckue GyHKIUU YTII€BOOB.

Jlunuaet. buonornyeckue Gyukmun aunuaoB. CpaBHEHUE YTIEBOAO0B, OEIKOB
Y JIMMHUJIOB KaK UCTOYHUKOB YHEPTHUU.

Hyxnennoseie kucnotel: JHK wu PHK. Hykmeotmast — MOHOMEpBI
Hyki1enHOBbIX kucnoT. Ctpoenne u pynkunu JJHK. Ctpoenne u gpynkunu PHK.
Bunsr PHK.



[{utonorus — Hayka o kietke. Kiietounas teopus — NpuMep B3aUMOAEUCTBHUS
ujei 1 pakToB B HAYYHOM IMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.

KneTka kak 1enoctHas )KuBas CUCTEMA.

Tunel KJIETOK: DJyKapuoTUuecKas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsl MpOKapHOTUYECKON KieTku. KnerouHas crenka Oaktepuil. CTpoeHue
AYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUS PACTUTEIBLHOM, >XUBOTHOM U
IrpUOHON KIIETKH.

[Ina3maTuueckass MemOpaHa, €€ cBoicTtBa W ¢GyHkiuu. [{uromnasma u eé
opraHouibl. OpHomeMOpanHble opraHoubl kietku: JIIC, ammapart [onbmxw,
Iu30CcOMBl.  [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBL.
[IpoucxoxneHne MUTOXOHAPUNA U MacTua. HemeMOpaHHbIE OpraHOMIBI KJIETKU:
pUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJU, PECHUUKH, KIYTHUKUA. DyHKIUU
OPraHOUOB KIIETKH.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JlemoHcTpanum:

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

Hunarpammel: «PacnpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XMMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIb, «bruocunTes 6enka», « CTpoeHue MoJIeKyJbl OemKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHne MoseKyibl
AT®», «CtpoeHne >yKapuOTHYECKON KIIETKN», «CTpOEHUE KUBOTHOM KIIETKW»,
«CTpoeHne pacTUTENbHON KIETKH», «CTpOEHUE MPOKAPUOTUUECKON KIIETKHY,
«CtpoeHue siqipa KIETKN», « Y TIeBOAbDY, «JIumuabh».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE MJi IPOBEIACHUS
HaOJIOJICHUM, W3MEPEHUM, SKCIIEPUMEHTOB, MUKpOIpEnapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIIETOK.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

Jlabopatopuass pabora Ne 1. «l3ydyeHuwe CTpOeHHS KIETOK paCTEHUH,
JKUBOTHBIX W OaKTepHil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTIMCAHUEY.

Tema 4. ’KuznenesTeJJbHOCTL KJIETKH.

OOMeH BeNIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JTUCCUMUTISIINSA (DHEPTeTUUECKUii OOMEH) — JBE CTOPOHBI E€IMHOTO IIpoliecca
Merabonm3ma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUM B TMOHUMAHUU
MeTabom3ma.

Turbel oOMeHa BeleCcTB: aBTOTPOQHBIN U TeTepPOTPOGHBIH.



®ortocunTte3. CBeroBas u TemMHOBas (a3bl  (HoTocHHTE3a. 3HAYCHHE
dboTocuHTE3a 1715 )KU3HU Ha 3eMIIe.

HexneTtounsie popmbl xu3HU — BUpychl. MicTopust oTkpsiTust Bupycos (. U.
WNBanoBckuit). OCOOEHHOCTM CTPOCHHMS M JKM3HEHHOTO LHKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, MKUBOTHBIX U 4YEJIOBEKAa, BbHI3HIBAEMBbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo36ymutens CIIN/a.
[IpodmrakTika pacnpocTpaHEHUSI BUPYCHBIX 3a00JICBAHHM.

JdeMoHCTpanuu:

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

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHa», «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xuzHeHHbIN 1ukin Bupyca CIIN/a,
OakTepuodaray.

Oo6opynoBanue: monenu-anmnkauuu «Yasoenue IHK u Tpanckpunuums»,
«buocunres 6enka», « CTpoeHue KIEeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunmonaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTonorudyeckue OCHOBBI PA3MHOKEHUSI M  WHIUBUAYAIBHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpouecchl, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroioe U noJjioBoe. Buasl Oecronoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE Pa3MHOKEHUE.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. IIporecchl, Npoucxoadiine Ha CTaguax Menosa.
IToBenenne xpomocoM B Meio3e. KpoccuHrorep. bHOJOrMYECKUN CMBICT H
3Ha4YeHUEe Meno3a.

JleMoHCTpaum:

Tabmuubl u cxembl: «Dopmbl pa3sMHOXKEHHS OpPraHUu3MOBY», «/[BolHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUI», «BereraruBHOe pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpoeHUE TIOJIOBBIX KIETOKY,
«Ctpoenne xpomMocoMbl», «Knertounwrii nmukim», «Pennukamus JTHK», «Mutos»,
«Menos».

O6opynoBaHue: MarHUTHAsE MOJEJb-aNIUTMKALMS «/leneHne KiIeTku», MoJeb
JHK, monenp metada3zHoit XpOMOCOMBI.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:



Jlabopatopuass pabora Ne 2. «HaOmromenme MHTO3a B KIIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMNpPENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Victopus pa3Buths reHeTUKU. Poib nuronorun
U 3MOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX U 3apyOeKHBIX
YYEHBIX B pa3BUTHE TeHETUKU. OCHOBHBIC T€HETHYECKHUE MOHATHUA. | eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CX€MaX CKPEIIMBAHUM.

3aKOHOMEPHOCTHU HACJIeI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE . MeHnenem.
MoHorubpuHoe CcKpemrBaHue. 3aKOH €IuHO0-00pa3usi TUOPHUAOB TEPBOTO
nokojeHusd. [IpaBuno qoMuHUpOBaHMs. 3aKOH PACIICIUICHUS IPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oIHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCEOBaHUS
npu3HakoB.  LluToreHeTnueckue  OCHOBBI ~ JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanM3upyoliee cKkpeumBanue. Mcrnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JJIsL OTIPEICTICHH S TEHOTHIa OCOOHU.

['enetnka mosa. XpoOMOCOMHOE ONpeAeieHrue moyia. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['omorametrHsie M reTeporaMeTHbie OpraHu3mbl. HacienoBaHue
MIPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3MeHYnBOCTh. BUIbl ”3MEHYMBOCTHU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIN psi 1 BapualluOHHAST KPUBAS.
Hopwma peaknuu npusHaka.

HacnencrBeHHasi, wiM TeHOTHIHMYECKas, W3MEHUMBOCTh. KoMOuHaTHBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YyeJIOBeKa: reHeaJIOTHYECKUM, OJTM3HEIOBBIN, IIUTOT€HETHYSCKIUM, OMOXUMUYECKUH,
MOJIEKYJISIpHO-TeHeTHUecKuil. HaciencTBeHHble 3a00JICBaHUS YEJIOBEKA: TCHHbBIC
0oJie3HU, 0O0JIE3HM C HACJIEACTBEHHOM MPENpacrooKeHHOCThIO, XPOMOCOMHBIC
oosie3Hu. [IpuHIUIIBEI 310pOBOr0 O0pa3a »KW3HU, NHUATHOCTUKH, NPOPUIAKTUKU U
JICYCHHS] TEHETUYECKHX OoJie3He. MeauKo-TeHETHUYeCKOe KOHCYJIbTHPOBAHHUE.
3HaYeHUEe MEAUIMHCKON T€HETUKH B MPEIOTBPAIICHUHN U JICYEHUU T€HETUYECKHUX
3a00JIeBaHUH YeIOBEKa.

JdeMoHCTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IUTOTCHETUYECKasT
OCHOBAa», «3aKOH PaCUIEIJIEHUS U €r0 UUTOT€HETUYECKAs! OCHOBA», «3aKOH YHCTOTHI
rameT», «/Iurudbpuanoe ckpemmpanmney, «L{luronorunueckne 0CHOBBI TUTHOPUTHOTO
CKpelMBaHus», «Menos», «B3auMonencTBre aiebHbIX TEHOBY, «l eHeTHYeCcKne



KapThl pacTeHUH, )KUBOTHBIX U 4eJoBeKa», «I eHeTnka mojia», «3aKOHOMEPHOCTH
HACJICOBAaHUsI, CLEIUICHHOTO ¢ mosioM», «Kapuotumel 4yenoBeka M KMBOTHBIXY,
«Buger m3menunBoCTHY, «MoaudukanmoHHas M3MEHUYHUBOCTHY, «HacnemoBanwme
pesyc-hakTopay, «I'eHeTnka rpynn KpoBu», «MyTalluOHHAs U3MEHYUBOCTb.

O6opynoBanue: Mojenu-anmInkanun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonnoe momunHupoBanue», «JurnbpuaHoe ckpemuBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOT M MUKpoTipenapaT «J{po3oduina» (Hopma, MyTarmu Gopmbl
KPBUIbEB M OKPACKU Tela), repbapuii «['opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas paborta Ne 3. «M3yuenue MoanpuKaIMOHHON N3MEHUYMBOCTH,
MMOCTPOEHHUE BAPUAIMOHHOIO Psifia U BAPUALIMOHHON KPUBOI».

JlabopaTopHas pabora Ne 4. «AHanU3 MyTauuid y Ipo30(Quibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckass pabora Ne 1. «CocraBieHue W aHaJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M IMPOLECC. 3apOKIACHUE CEJIEKUUMU U JOMECTHUKALUS.
VYuenue H. U. BaBuiiosa o 1ieHTpax mpoucXoxAeHUS 1 MHOT000pa3usi KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJIEKIIUH PACTEHUN U )KUBOTHBIX.

buotexHonorus kKak oTpacib Npou3BojcTBa. ['eHHas uHxeHepus. [MO —
TeHETHYECKU MOJIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanumu:

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

Tabmuubr u cxembl: Kapta «lleHTpbI NPOUCXOXKACHHS M MHOT000pa3us
KyJbTYpHBIX  pactenmity, «[lomummongus», «OOBEKTbI OHOTEXHOJOTUM,
«Knerounsie KyJIbTYpbl U KIOHUPOBAHUEY.

O6opynoBaHue: MyJIsKH MIIOAOB U KOPHEIJION0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHUSI CENEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIM  Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, JabOpaTOpHUIO
arpOyHUBEPCHUTETA WIK HAYUYHOTO LICHTPA)».

Tema 8. Bo3HUKHOBEeHUE U pa3BUTHE KU3HHU HA 3emJIe.

JloHayuHble TpEACTaBICHUS O 3apOXKJICHHM XW3HU. HayuHble rumnoress
BO3HUKHOBEHUS KU3HU Ha 3emJie. [1epBbie KIeTKH U ux 3Bosronus. PopMupoBaHue
OCHOBHBIX I'PYMI KUBBIX OPraHU3MOB.

Pa3BuTue X13HM Ha 3eMiIe 110 3paM U EPUOJIAM.



OCHOBHBIE JTambl 3BOJIOIMU PACTUTEIBHOTO M KUBOTHOTO MHpA.
Apomop(ho3bl y pacTeHH U )KUBOTHBIX. [l0sIBIICHHE, pacBET U BBIMUPAHUE TPYIIIT
YKUBBIX OPTaHU3MOB.

Cucrema OpraHMYEecKOro Mupa Kak oTpaxeHue »3Bojionud. OCHOBHBIC
CUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOLHS YETOBEKA.

JlemoHncTpanum:

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

Tabmuubl u cxembl: «Bo3HukHoBeHHe CoJIHEUHOUN cucTeMbl», «Pa3zButue
opraHuueckoro mupa», «PactutenpHas kieTtka», <«OKUBOTHas  KJIETKay,
«IIpokapuotnueckas kieTka», «CoBpeMeHHas CUCTEMa OPraHUYECKOTO MUPA.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

[Ipaktuueckast padota Ne 2. «3yueHue MCKOMAEMBbIX OCTATKOB PAaCTCHUU U
YKUBOTHBIX B KOJUICKIIUSIX).

DKCKypcHsi «IBOJIOLUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIM WIH KPA€BEAUECKUI My3€il).

Tema 9. OpranusMbl 1 OKpYy:KalouUIas cpeaa.

DKoJIOrus KaK HayKa. 3aaud U pa3fesibl SKOJIOTUHA. MEeTOIbl 3KOJIOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUSI OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckne (akTopel. Knaccudukamuss 5KoJOTHUYECKHX (HAaKTOPOB:
a0MOTHYECKHUE, OMOTHYECKUE U aHTPOIIOTSHHEBIC.

JlemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
OopraHu3MoBy, «lIumieBbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabGoparopHas pabota Ne 4. «Mopdonornueckue 0COOEHHOCTU PacCTEHUM U3
Pa3HBIX MECT OOUTAHUS.

Tema 10. CoobGmiecTBa 1 3K0JI0rHYECKHE CHCTEMBI.

Co00111eCcTBO OpraHU3MOB — OHMOIICHO3.

Dkonornuecknue cuctembl (3kocucreMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TPOJYIEHTHI,
KOHCYMEHTBI, peaylleHTbl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUU B SKOCUCTEME.
[IumieBble Leny U CEeTH.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI O3EP U pEK. DKOCHUCTEMA XBOMHOIO
WM IIUPOKOJIUCTBEHHOTO Jieca.

AHTPONOreHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI.



CocyuiecTBoBaHME IPUPOIBI U uenoBeuecTBa. Coxpanenue Onopa3sHooOpasus
KaK OCHOBa ycToiuumBOCTH Ouocdepsl. OCHOBa palMOHATBHOTO YIpPaBICHUS
IPUPOAHBIMH PECYPCAMU U UX HCIONb30BaHUE. JlOCTHXKEHUsT OMOJIOTUU U OXpaHa
IIPUPOABI.

JdeMoHCTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmumpl u cxembl: «IlumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpupoansie coobuiecTBa», «llenu nuTaHus», «IKoJOTHYECKas NHPaAMUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA HIMPOKOJIUCTBEHHOTO JiECa», « DKOCUCTEMA
XBOWHOTO Jecayn, «buoueno3 Bomoéma», «Kpyrosopor yriaepona B Guochepey,
«KpyroBopoT azora B mpupoie».

O6opynoBanue: Mojefb-anmuKanus « TUnuyHble OHOLIEHO3bI», TepOapHii
«PacturenbHble coobuiecTBa», kKomiekuuu «buonenos», «Bpeaurenu Baxknenmmx
CEJIbCKOXO3SICTBEHHBIX KYJIbTYP», TepOapuu U KOJJIEKLIUN PaCTEHUH U )KUBOTHBIX,
MpUHAAJIEKAIINE K Pa3HBIM YKOJIOTMYECKUM Tpynam ogHoro Buaa, Kpacnas kaura
Poccuiickoii ®@enepaunn, H300paXKEHUs OXpaHSIEMbIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



[IJTAHUPYEMBIE PE3VJIBTATHI OCBOEHUS ITPOTPAMMEI T10
BMOJIOI' M HA YPOBHE OCHOBHOI'O OFIIEI'O OFPA30OBAHNS
(FASOBBIM YPOBEHD)

OcBoenue yueOHoro npeamera «bHojorus» Ha ypoBHE OCHOBHOTO OOILErO
o0pa3oBaHMsI JOJKHO OOECHEYUTh JOCTH)KCHHE CIEAYIOMHNX OO0YyYaroUMMHCS
JUYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS IIPOrPaMMBbl 0 OMOJIOTHH OCHOBHOIO
oOmero  o0pa3oBaHMs  JOJDKHBI  OTpakaTb  TOTOBHOCTh  OOydYarolIuxcs
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHUBHBIX LIEHHOCTHBIX OpHEHTALMM U
paclIMpEeHHE OIbITa JEATEIBHOCTH Ha €€ OCHOBE M B IIPOLIECCE pealu3alnuu
OCHOBHBIX HAIPAaBJICHUI BOCIIUTATEIbHOMN 1E€ATEIIBHOCTH, B TOM YUCIIE B YaCTU:

1) rpaaaHCKOro BOCIIMTAHMS:

TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM JEATENBHOCTH MPU BBIMOIHEHUU
UCCJIEIOBAHUM U MPOEKTOB, CTPEMJICHUE K B3aMMONIOHUMAHUIO U B3aUMOIIOMOLIH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

OTHOILIEHUE K OMOJIOTUH KaK K BaXXHOW COCTABIISIIOIIEH KYJIbTYpPbI, TOPAOCTb 32
BKJIaJl POCCUHCKHX M COBETCKHUX YYEHBIX B Pa3BUTHE MHUPOBOW OMOJOTMYECKOUN
HAyKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTh OLIEHWBATh MOBEIECHHE M IMOCTYIIKH C IMO3ULIMH HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTUYECKON KYJIbTYpBHI;

NOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACMEKTa JEATEIbHOCTH YEJIOBEKA B
MEJUIIMHE U OUOJIOTHH,

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

NOHMMaHUE poJii Ouosorud B (POPMHUPOBAHUHM SCTETHUECKOH KYJIbTYPBI
JUYHOCTH;

5) ¢usuveckoro BocnUTAHMSA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOJTyYHUs:

OTBETCTBEHHOE OTHOLIEHWE K CBOEMY 3/I0POBBI0 M YCTaHOBKA Ha 3J0POBBIH
o0pa3 *HU3HU (300pOBOE MHUTAHUE, COOIIOJEHNE TMTUEHNYECKUX MPaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PEryJspHas Qu3nyeckas
aKTUBHOCTb);

OCO3HAHHWE MOCIEACTBUN W HENPUSITHE BPEIHBIX MPUBBIYEK (yHOTpeOsieHue
aJIKOroJisi, HApKOTHUKOB, KypeHue) M HHbIX (opMm Bpera ans (U3NYECKOTO U
IICUXUYECKOTr0 30POBBS;

COONIOICHNE TPaBWJI OE30MACHOCTH, B TOM YHCIIE HABBIKU O€30IaCHOTO
NOBEJICHUS B IPUPOJIHOI cpee;



chOPMHPOBAHHOCTh HaBBIKA pediekcuu, yOpaBiIeHHE COOCTBEHHBIM
AMOIMOHAJILHBIM COCTOSTHUEM;

6) Tpy10BOI0 BOCIIMTAHMSL:

aKTUBHOE YYaCTHE B pPEIIEHWU MPAKTHUECKUX 3ajady (B pamMKax CEeMbH,
o0pa30oBaTeNbHON OpraHu3alii, HACEeNEHHOTO MYyHKTa, Kpas) OHOJOTHYECKOH H
HKOJIOTMYECKON  HAMpaBJICHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YUYECHUIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH;

7) IKOJIOTHYECKOT0 BOCITUTAHMS S

OpHEHTallMs Ha MPUMEHEHUE OMOJIOTUYECKUX 3HAHUM MpHU PEIIeHUU 3a/1a4 B
00JIaCTH OKpYXKAIOIEH Cpe/ibl;

OCO3HAHUE PKOJIOTHYECKUX MPOOJIEM U MMYTEH X pelIeHus;

TOTOBHOCTh K YYacTUIO B MPAKTUYECKOU JESITEIHHOCTH IKOJIOTHYECKOM
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

OpUCHTAIlMs Ha COBPEMEHHYI0 CHCTEMY HAy4YHBIX MpEICTaBICHUN 00
OCHOBHBIX OHMOJIOTMYECKUX 3aKOHOMEPHOCTSAX, B3aMMOCBS3SX 4YEJIOBEKa C
IIPUPOTHON U COLMAIIBHON CPENOM;

MOHUMAaHUE POJIM OHOJIOTHYECKOW Hayku B (OPMHPOBAHUU HAYYHOTO
MHUPOBO33PEHUS;

pa3BUTHE HAY4YHOU JII0OO3HATEIHLHOCTH, MHTEpPECa K OMOJIOTHYECKOU HaykKe,
HAaBBIKOB UCCIIEIOBATEIbCKOM AESTEILHOCTH;

9) aganTanuyu 00y4awuerocsi K U3MEHAIIMMCH YCJIOBUIM COIUAJIbHOM
U PUPOJIHOH Cpelbl:

aZIcKBaTHas OLIEHKA U3MEHSIOLIUXCS YCIOBUM;

MPUHATHE PEICHUs (MHANBUTyaTbHOE, B TPYIINE) B U3MEHSIIOIIUXCS YCIOBUSIX
Ha OCHOBAHMHM aHAJIM3a OMOJIOTMYECKON HHPOpMaALUK;

IUIAHUPOBAHWE JECWCTBMM B HOBOM CHUTyallid Ha OCHOBAaHWW 3HAHUMU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO  OMOJIOTHH
OCHOBHOT'O 0011ero 00pa3oBaHMsl, JOJKHBI OTPAaKaTh OBJAJCHHUE CIEAYIOIIUMHU
YHHUBEPCAJIbHBIMU YUEOHBIMU JICHCTBUAMU:

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a30Bble JJOruvYecKue aeMcTBUsI:
BBIABJISITh M XapaKTePHU30BaTh CYIIECTBEHHBIC MPU3HAKK OHOJIOTHYECKUX
00BEKTOB (SIBJIICHHI);



yCTaHABIMBATh CYIICCTBEHHBINM NpPHU3HAK KiIacCU(PUKAIMN OHOJIOTUYECKHUX
O0OBEKTOB (SIBJICHWH, TMPOIIECCOB), OCHOBAHUS mJisi OOOOIICHWS W CpaBHEHUS,
KPUTEPUH MPOBOJIMMOTO aHAIN3a;

C YU€TOM MPe/JI0)KEHHON OMOJIOTUYECKOM 3a/1aui BBISBIISATH 3aKOHOMEPHOCTH
U TPOTUBOpEUHs B paccMaTpuBaeMbIX (akTax M HaOMIOACHUSX, MpeasiaraTh
KPUTEPHUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTHUBOPEUHIA;

BBISIBIIATH ACPUIIMTH WH(DOPMAITUH, TAHHBIX, HCOOXOIUMBIX JI PEIICHUS
MOCTaBJICHHON 3a/1a4u;

BBISIBIISAITh TPUYMHHO-CIICJICTBEHHBIE CBA3M MPH H3YYEHHH OMOJIOTHYECKUX
SBJICHMM M TIPOILIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIOUCHUHA 0 aHAJIOTHH, (POpMyIHpOBaThH
THUTIOTE3BI O B3aMMOCBSI3SIX;

CaMOCTOATENLHO BEIOMPATH CIIOCO0 pellieHust y4eOHOM OMOJIOrnuecKoi 3a1aun
(cpaBHMBATh HECKOJILKO BapUAHTOB PEIIEHUs, BHIOUPATh HAanOoJee MOAXOASAIIHMA C
Y4ETOM CaMOCTOSITEILHO BBIACICHHBIX KPUTEPUEB).

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT TO3HAHMS;

dbopMyIUpOBaTh BOMPOCH, (UKCUPYIOIIME Pa3pblB MEXIY pealbHbIM H
JKeJIaTeIbHBIM COCTOSIHUEM CUTYallud, 00bEKTa, U CAMOCTOSITEIbHO YCTaHABINBATh
HMCKOMO€ U JIaHHOE;

dbopmMupoBaTh THUMOTE3Y 00 MCTUHHOCTH COOCTBEHHBIX  CYXKICHHH,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTHL TI0O CaMOCTOSITEIbBHO COCTaBIIGHHOMY IUIaHy HaOJIOJIeHUE,
HECJIOKHBIN  OMOJIOTUYECKH JKCIIEPUMEHT, HEOOJBIIOe HCCIEOBAHUE I10
YCTaHOBJICHUIO OCOOCHHOCTEH OMOJIOrHYecKkoro oObekTa (mpolecca) N3ydeHus,
MPUYUHHO-CJICJCTBEHHBIX CBSI3€M W 3aBUCHUMOCTEH OHOJIOTHYECKUX OOBEKTOB
MEXTy cOoOOit;

OIICHMBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAITUIO, TIOTYUYECHHYIO
B X0Ji¢ HAOJIIOJICHUS U DKCIIEPUMEHTA;

CaMOCTOSITETILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBEAEHHOTO HAOJIIOJCHUS, SKCIEPUMEHTA, BJIAJICTh MHCTPYMEHTAMU OLICHKU
JIOCTOBEPHOCTH TIOJTyYCHHBIX BBIBOJIOB U 0000IIIEHNU;

MPOTHO3UPOBATh BO3MOXKHOE JallbHEWIIee Pa3BUTHE OUOJIOTHYECKUX
MIPOIIECCOB M UX IOCJICACTBUS B aHAJIOTMYHBIX MJIM CXOIHBIX CHUTYAIHMsIX, a TAKKe
BBIJIBUTATh MPEIIOJIOKEHUS 00 X Pa3BUTHUH B HOBBIX YCIIOBUSX U KOHTEKCTaX.

3) padora ¢ ungopmaunmeii:

MPUMEHSTh PA3JIMYHbIE METOJbI, HHCTPYMEHTHI M 3alPOChl MPU TIOUCKE H
otOope Ouonornyeckod WHGOPMAIMKA WM JAHHBIX W3 HCTOYHUKOB C YUYETOM
MPEIOKEHHON y4eOHOM OMOJIOTUYECKOM 3a/1auu;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U UHTEPIPETUPOBATH
OMONIOTHYECKYI0 HH(POPMAITHIO PA3TUIHBIX BUIOB U (JOPM MIPEIACTABIICHHSI;



HaXOJUTh CXOAHbIE apryMEHThl (IIOATBEPKAAIOIIME WA ONPOBEPIaIOIIHE
OJIHY U TY € HJICI0, BEPCHIO) B PA3TUYHBIX HH(OPMALIMOHHBIX HCTOUHUKAX;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHpOpMaAllMM W WJUIIOCTPUPOBATH pEIIAEMbIE 3aJa4d HECJIOKHBIMH CXEMaMH,
JquarpamMmmaMu, HHOM rpa@uKkoil 1 uX KOMOMHALUSIMU;

OLICHMBATh HAAE&KHOCTh OHOJOTMYECKON HWH(GOpPMALUKA TIO KPHUTEPHUSM,
IPEIOKEHHBIM YUUTENIEM WIH C(HOPMYITUPOBAHHBIM CAMOCTOSITENHHO;

3alIOMUHATh U CUCTEMATU3UPOBATh OMOJIOIMUECKYI0 HH(OPMALHUIO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeGHLIe IleﬁCTBHSI

1) o01menne:

BOCIIPUHUMATh U (POPMYTUPOBATH CYKJICHHUS, BbIPAXKATh IMOIIUU B MPOIIECCE
BBITIOJTHEHHUS MPAKTUYECKUX U JTA0OPATOPHBIX padoT;

BBIpaKaTh c€0s1 (CBOIO TOUKY 3PEHHMSI) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HEBEpOaJbHBIE CpEJCTBA OOIIECHUs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, 3HATh U PACIIO3HABATH MIPEANOCHUIKU KOH(DIUKTHBIX CUTYaIIHi
U CMATYATHh KOH(JIMKTHI, BECTH IIEPETOBOPHI;

MOHUMATh HAMEPCHHsI IPYTHX, NPOSBIATH YBAXKUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU Popme hopMyITupoBaTh CBOM BO3PAKEHNUS;

B XoJe nauanora W (WJIM) JUCKYCCHUHU 3aJaBaTh BOMPOCHI IO CYIIECTBY
oOcyxmaemMoli OMOJIOTUYECKOW TEMbl M BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha
pelieHre OMoJI0rnYecKoM 3a1auu U MoJiIepKaHue 0J1arosKenaTeIbHOCTH OOIIEHNS,

COTIOCTABJISITh CBOM CYXKJICHHS C CYXACHUSMH JAPYTUX YUYACTHUKOB JUAJIOTa,
OOHapy’KUBaTh Pa3IMIUE U CXOJCTBO MO3UITHUIA;

yOJIMYHO MPEACTABIATH PE3YJIbTAThI BBIMOIHEHHOTO OUOJIOTHYECKOTO OIbITa
(PKCIIepUMEeHTa, UCCIIeI0BaHus, IPOCKTA);

CaMOCTOSITEJIbHO  BBIOMpATh (PopMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MpEe3eHTAlMi U OCOOCHHOCTEH ayIUTOPUU U B COOTBETCTBUU C HUM COCTaBJISITh
YCTHBIC U TMCbMEHHBIE TEKCTHI C UCTIOIB30BAHNEM HILTIOCTPATUBHBIX MaTEPUAJIOB.

2) coBMeCTHas1 1eSITeJIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYTHHOU
paboThl MpU PEIICHUH KOHKPETHOW OMOJOTMYEeCKOM MpoOsieMbl, 00OCHOBLIBATH
HEOOXOIMMOCTh NMPUMEHEHUS TPYMIOBHIX (OPM B3aUMOJCHCTBUS MPU PEIICHUU
MOCTABJICHHON y4eOHOH 3a1a4H;

MPUHUMATB 11€JTb COBMECTHOM ACATEIHHOCTH, KOJJIEKTUBHO CTPOUTH ICUCTBUS
1o e€ JOCTWKEHUIO: paclpeieisaTh POJiv, JOTOBApUBATLCS, 00CYKIaTh MPOIECC U
pe3yJIbTaT COBMECTHOM paldoThl, yMETh 0000IIAaTh MHEHHUS HECKOJbKHUX JIIOJICH,
MPOSIBIISITH TOTOBHOCTH PYKOBOJIUTb, BBITIOJHSITH IOPYYCHHUSI, TIOTIHHSIITHCS;

TJIAHUPOBATHh OPTAHU3AIMI0 COBMECTHOM pabOThI, OMPEEIATh CBOIO POJb (C
y4€TOM MpPEANOYTEHUH M BO3MOXKHOCTEW BCEX YYAaCTHUKOB B3aUMOJECHCTBUS),



pacnpenensiaTh 3aJadd MEXAY WICHAMH KOMAaHIbI, y49acTBOBATh B TPYMIOBBIX
dbopmax paboTsl (00CY)AeHHUS, 0OOMEH MHEHUSIMH, MO3TOBBIC IITYPMBI U UHBIC);

BBITIOJTHATh CBOKO YacTh PadOTHI, JOCTUTATh KAYECTBEHHOTO PE3yJIbTaTa IIo
CBOEMY HAIIPABJIICHUIO M KOOPJWHHPOBATH CBOM JCHCTBHSI C JPYTHMMH YJICHAMH
KOMaHIbl;

OIICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOIIMH TPOAYKT IO KPHUTEPHUSIM,
CaMOCTOATEIHLHO C(HOPMYITMPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUS, CDAaBHUBATH
PE3YNBTATHI C UCXOHOW 3a/1adeil M BKJIA]] KaXKI0T0 WieHa KOMaH/Ibl B JOCTHKCHHE
PE3YJIBTATOB, pa3feiaTh chepy OTBETCTBEHHOCTH M TMPOSIBIATH TOTOBHOCTH K
MIPEIOCTABICHUIO OTUETA TEPE]T TPYIIION;

OBJIAJICTh CUCTEMOU YHUBEPCATBHBIX KOMMYHUKATUBHBIX EHCTBHMA, KOTOpAS
obecrieunBaeT CHOPMHPOBAHHOCTh COIMAIBHBIX HABBIKOB W 3MOIMOHAIBHOTO
WHTEJUIEKTa 00y4JaroImnXCs.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusamnus:

BBISIBJISITH TIPOOJIEMBI 71l PEIICHUsSI B JKM3HEHHBIX M YUEOHBIX CHTYaIUsX,
UCTIOJB3YSl OMOIOTHYECKIE 3HAHUS;

OPUEHTHPOBATbCS B Pa3jMuYHbIX  MOAXOJAaX  MNPUHATHUA  pELICHUH
(MHIUBUYaTBbHOE, IPUHATHE PELICHUS B IPYIIIE, IPUHATHE PELICHUN MPyIIon);

CaMOCTOSITEJIbHO COCTaBJISTh AJITOPUTM pEIIeHUs 3adaud (WIM €ro 4acTh),
BBIOMpPATh CHOCOO peleHuss ydyeOHOM OMOoJIOrMuecKol 3ajadyu  Cc  y4€ToM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh
npejiaraéMble BApUAHThI PELICHUH;

COCTaBJIATh IUIaH JeWCTBUN (IJIaH peanu3aly HaMEUEHHOI'o ajropurMma
peleHus ), KOpPEeKTUPOBATH MPEAJIOKEHHBIN AITOPUTM C YIETOM MOTyUEHHUST HOBBIX
OMOJIOTMYECKUX 3HAHUN 00 M3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:

BJIAJIETh CIIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHBAIINU U PEDIICKCUU;

JlaBaTh OLIEHKY CUTYaIluH | Mpeajiarath IiaH e€ n3MeHEHUS;

YYUTHIBaTh KOHTEKCT U MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHHKHYTh
Opu peuieHuH Y4eOHOM OHMOJOTMYEeCKOW 3aJayd, aJanTHpOBaTh pEUIeHHE K
MEHSIOLIUMCS 00CTOSATENbCTBAM;

OOBSICHATH ~ NPUYMHBI  JOCTIDKEHUS  (HEAOCTMIKEHMs)  pe3yJIbTaToB
JESTEIIBHOCTH, JaBaTh OILEHKY TNPUOOPETEHHOMY OIBITY, YMETh HaXOAWUTh
MO3UTHUBHOE B TIPOU3OMICIICH CUTYaIINN;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIIUXCSA CUTYallUi, YCTAHOBJIEHHBIX OIIUOOK, BOZHUKIIUX TPYTHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIIOBUSAM;



pa3nnuaTh, Ha3bIBaTh M YHPABISATH COOCTBEHHBIMU 3MOLUSMU U AMOLUSIMU
ApYTruX,

BBISBJISITH M QHAJIM3UPOBATH IPUUMHBI SMOLIUHM;

CTaBUTb c€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMaTh MOTUBBI U HAMEPEHUS
Apyroro,

PEryIMpoBaTh CIIOCOO BHIPAXKEHHS SIMOLIUN.

IIpunsaTHe ceds M APYrux

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €0 MHEHUIO;

pU3HaBaTh CBOE IPABO HA OLUIMOKY U TaKO€ e MpPaBo JAPYyroro;

OTKPBITOCTh ce0e U IpyruM;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHHBEPCAJbHBIX YYEOHBIX PETYJISATUBHBIX JEWCTBUIA,
KoTopasi oOecneunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTHU
(BHYTpEHHSISI HO3ULIUS IMYHOCTH ), U )KU3HEHHBIX HABBIKOB JIMYHOCTHU (YTIPaBJICHUS
co00M, CaMOIMCUUILIIMHBI, YCTOWYNUBOTO MTOBEACHU).

HPEAMETHBIE PE3YJIbTATbBI

[TpenMeTHbIE pe3yabTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus» ¢ 9
Kjlacce NOJIKHBI OTPAKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHUs, O BKIAJE POCCHUMCKUX M
3apyOEKHbIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeocTtas (CamMoOperyJisiiius), YpOBHEBash OpraHu3alusi J>KUBBIX  CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LIEHTpaJibHas JIOTMa MOJIEKYJSIpHON Owuosoruu), 3axonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LIEHTpax MHOrooOpasus u
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTtenuit H. M. BaBuiiosa), onpenensiTe rpaHULibl KX
IPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yMEHHE BJaJleTh METOIaMU HAYYHOTO IMO3HAaHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHWE YKUBBIX CHCTEM, NPOLIECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJOTMYECKOT0 SKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEeMbIMU BEJIWYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pPE3yJIbTaTOB,
VCITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE J€JaTh BbIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHAa BEIIECTB M MPEBpAICHUS dHEPTUM B KJIETKE, (HOTOCHHTE3A,
IJIACTUYECKOTO W DHEPreTHYeckoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HM C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYKaIOIUX JI0JIEH, COOI0/IEHHUS HOPM IPaMOTHOT'O MOBEJICHUS B OKpYXKaroen
NPUPOJHON cpejie, MOHUMAaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKEHUMN
COBPEMEHHOMU OHoJI0OrNu u OMOTEXHOJIOTUI TUIS pPalMOHATIBHOTO
PUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTUOPUAHOE CKpEIIMBAHUE, CIEIUICHHOE HaCIeJOBaHUE, COCTaBIISTh CXEMBbI
MOHOTHOPUJIHOTO CKpEIMBaHUS JIA MpeICcKa3aHus HacJeAOBaHUs MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHUE BBINMOJIHATh JITA0OpATOpHBIE W TPAKTUYECKUE PpadOThI, COOIIOIATH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHUE KPHUTHYCCKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMYECKOTO  COACP)KAHUS, BKJIIOYAIOUIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO03/laBaTh COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITIOJI30BATh MOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

9 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIe
Ne ni/m P Kourposbubie IIpakTHyeckue (1upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 0.5
MOTOTHA Kak Hayka https://m.edsoo0.ru/7f41c292
2 JKuBbIe cCHCTEMBI M X OpraHU3aIus 4 bubmorexa LHOK
P t https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMUYECKHUI COCTaB M CTPOCHUE KIETKU httos://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
4 X 8 1
VSHEACATEILHOCTE TICTRH https://m.edsoo.ru/7f41c292
5 PasMHOXEHNE 1 MHAUBUYAJIbHOE Pa3BUTHE 8 1 bubnnoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTL U N3MEHYNBOCTD 9 1 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 4 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
3 BoO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 1 05 bubnnoreka [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
9 5 1
OpranusMbl B OKpy>Karomias cpeaa https://m.edsoo.ru/7f41cc74
10 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 1 bubmmorexa [TOK

https://m.edsoo.ru/7f41cc74
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bu6mmoreka [IOK

11 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5,9
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