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IHHOACHUTEJ/IBHAS 3AIINCKA

I[Tpu pazpaboTke mporpaMMbI O OHOJIOTUU TEOPETUUECKYIO OCHOBY JJISl OTIPEIEIICHUS MTOIX0A0B K
(opMHpOBaHHIO cofiepKaHuUs yueOHOTro MpeaMeTa « BHOJIOTHs» COCTaBIIIN: KOHIETITyalbHbIE
nosnoxenus PI'OC COO o B3anM000YCIIOBICHHOCTH 1IeJICH, COACPKaHUs, pe3yIbTaTOB 00yUEeHHUS 1
TpeOOBaHMUH K yPOBHIO IIOATOTOBKH BBIITYCKHHKOB, ITOJIOXKEHUS 00 OOIIMX LeNIX U IpUHIKIAX,
XapaKTePU3YIOLINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeiHero olmiero oopaszosanus B Poccuiickoi
Denepanyy, a TaKKe MOJI0KEHUS 0 crenruke OnoiIoruy, e€ 3HaYeHUU B IO3HAHUH KUBOH MPUPOIBI U
o0ecreyeHn  CyIeCTBOBAHUS YeJI0oBeuecKoro odmectsa. CormacHo Ha3BaHHBIM IIOJIOKECHUSM,
ofpeJiesieHbl OCHOBHBIE (PYHKIIMH IPOTPaMMBbI IO OHOIOTHH U €€ CTPYKTYpa.
[TporpaMma mo 61oIOTHH JaET MpeACTaBIEHHE O LelsiX, 00 00mIel cTpaTeruu o0yueHus, BOCOIUTaHUS U
pa3BUTHS 00YYaIOLIUXCsI CPeICTBaMU yueOHOro npeamera «buonorusy, onpeaenser o0s3aTeIbHOe
NpeaMEeTHOE CO/IepKaHne, ero CTPYKTYPY, paclpeaesieHue 0 pasesaM U TeMaM, peKOMEHAYEMYIO
N0CJIE0BAaTENFHOCTh N3YyUCHUS YIEOHOT0 MaTepuaa ¢ y4éToM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTHKH 00pa30BaTeIHHOTO MPOIlecca, BO3PACTHBIX OCOOEHHOCTEH 00yJarOIInXCsl.
B mporpamMe no OHOJIOTHH TaKXKe YUYUTHIBAIOTCSA TPEOOBAHUS K INIAHUPYEMbBIM JIMYHOCTHBIM,
METaIpeIMETHBIM U IPEAMETHBIM pe3yibTaTaM 00ydeHus B POpMUPOBAHUN OCHOBHBIX BUAOB Y4€OHO-
MO3HABATEILHOU JCSITeIbHOCTH/YICOHBIX JEUCTBUN 00YYArOIINUXCSI IO OCBOCHHUIO COJICPIKAHUS
OHMOJIOTNYECKOro 00pa30BaHusI.
B nporpamme mo 6uonorun (10—11 kiaccel, 6a30Bblid ypOBEHbB) pealn30BaH MPUHIIUI PEEMCTBEHHOCTH
B U3yYCHUH OMOJIOTHH, OJlaroapsi Y4eMy B Hell pOCMaTpUBACTCSl HAIIPABICHHOCTh HA pa3BUTHE 3HAHHI,
CBSI3aHHBIX C (POPMUPOBAHMEM ECTECTBEHHO-HAYYHOTO MUPOBO33PEHHMS, IIEHHOCTHBIX OPHEHTALNUN
JIMYHOCTH, 3KOJIOTUYECKOT0 MBILIIICHHS, IPEICTABICHUI O 310pOBOM 00pa3e KU3HHU U OEpEeKHBIM
OTHOILIEHHEM K OKpY’Karowei npupoauoi cpene. [loatomy Hapsiny ¢ usydenuem o01me0Hon0rn4ecKux
TEOPHA, a TAK)KE 3HAHUH O CTPOCHMH JKUBBIX CUCTEM Pa3HOI0 PAHTa M CYLITHOCTH OCHOBHBIX
MPOTEKAIOUINX B HUX MPOLIECCOB B MPOrpamMMe 10 OMOJIOTHHU YAEJICHO BHIMAaHHUE HCIIOIb30BaHUIO
IMMOJTY4YCHHBIX 3HaAHUU B HOBCGI[HCBHOﬁ JKU3HU JJIA pCHICHUA NPUKITIAAHbIX 3a/la4d, B TOM YHCJIC:
HpO(i)I/IJ]aKTI/IKI/I HaCJICACTBCHHBIX 3a00JIeBaHNI YCJIOBCKa, MEAUKO-TCHETUYCCKOTO KOHCYJILTUPOBAHMA,
000CHOBaHUS IKOJIOTHUECKH 11e1ecO00Pa3HOro MOBEICHUS B OKpYKalollel MpUPOIHON cpeie, aHaIn3a
BIUSTHUS X03IHCTBEHHOM ACATCIIBHOCTH YCJIOBCKA Ha COCTOAHUEC MPUPOAHBIX U HCKYCCTBECHHBIX
9KOCUCTEM. Y CHIIEHHE BHUMAaHU K IPUKJIaHON HAIIPaBICHHOCTH yueOHOro npeaMera «buomorns»
MPOJMKTOBAHO HEOOXOJMMOCTBIO 00ECTICUEHUs! YCIOBUH JUISI PELLICHUs! OJHOM 13 aKTYaJIbHBIX 3a1a4
IIKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpas npeamnoaraetT (OpMUPOBAHUE Y O0YUAIOLINXCS
CHOCOOHOCTH aIaliTUPOBATHCS K M3MEHEHUSIM JMHAMHYHO Pa3BHUBAIOIIETOCSI COBPEMEHHOTO MHpa.
Buonorust Ha ypoBHE cpeiHEro o0Iero o0pa3oBaHus 3aHUMAET BakHOe MecTo. OHa o0ecrieunBaeT
(hopMHUpOBaHHUE Y O0YUAIOIIUXCS MPEACTABICHUI 0 HAYYHOW KapTHHE MUPA, pacIIupsieT u 00001aer
3HAHMS O XKUBOU NPUPOJIE, €€ OTIIMYNUTEIBHBIX IPU3HAKAX — YPOBHEBON OpraHU3alliu U 3BOJIIOLINH,
€0311a€T yCIIOBUS JUIS: TIO3HAHKSI 3aKOHOB KUBOW MPUPOJBI, (POpMHUPOBaHUs (yHKIIMOHATBHOM
TrPaMOTHOCTH, HABBIKOB 3J0POBOTO U 0€30MacHOT0 00pas3a *KHU3HH, FKOJIOTHIECKOT0 MBILIICHHUS,
LEHHOCTHOT'O OTHOIICHUS K KHBOH MPHUPOJIE U YEIOBEKY.
Bonbiioe 3HaueHre OHOIOTHS IMEET TaKKe AJIS PEIICHNs] BOCITUTATENILHBIX U Pa3BUBAIOIINX 33134
cpeaHero obmero o0pa3oBaHus, cCOlMaNn3alu oOyyaromuxcs. M3ydenne ouonorun odecneynBaeTt
YCJIOBUA OJIA q)OpMI/IpOBaHI/ISI HWHTCIUICKTYAJIbHBIX, KOMMYHHUKAIMOHHBIX 1 I/IH(bOpMaI_[I/IOHHI)IX HaBBIKOB,
ACTETHYECKOM KyJIBTYPhI, CIIOCOOCTBYET MHTETPAI[MK OMOIOITMUECKUX 3HAHUMN C MPEICTABICHUIMHU U3
JPYruX y4eOHBIX MPEMETOB, B YACTHOCTH, (PU3UKH, XMMUH U Teorpaduu. HazBaHHbBIE TIOJI0XKEHUS O
HpenHa3HaquI/H/1 yqe6Horo npezxMeTa «buromnorus» cocTaBuIIM OCHOBY JIJIsl ONIPECTICHNUS TIOAX0JI0B K

: ; aftHgl, PEJICTaBICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OT6WWWWW}FPCHMGT& «buojiorus» Ha 6a30BOM YPOBHC OCYH.[@CTBJ'ICH C HOBI/II_[I/II/I
KWEWMPWWEW% R:POOTBGTCTB " C KOTOPbIM o6yqa10mnecsl JOJDKHBI OCBOWUTDH 3HAHUS U

YMCHHA, 3HAYUMBbIC IJI1 q)OpMI/IPOBaHI/IH O6H.[€ KYJbTYPBbI, OIIPCACIIAIOIMUC aACKBATHOC ITOBCACHUC
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nesterbHOCTH. OCc000€ MECTO B 3TOM CHUCTEME 3HAHUI 3aHUMAIOT DJIEMEHTBI COJICPIKaHUs, KOTOPhIC
CITy’KaT OCHOBOM I (DOPMUPOBAHUS MPEACTABICHHI O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHE
MUpPA W ICHHOCTHBIX OPUEHTAIUAX JTHYHOCTH, CIIOCOOCTBYIONIMX T'yMaHH3AIMH OUOJIOTHYECKOTO
o0pazoBaHws.

CTpyKTyprpOBaHHE COAepKaHMsI yIeOHOTO MaTepHalia B IporpaMMe Mo OHMOJIOTHH OCYIIIECTBIEHO C
y4ETOM MPHOPUTETHOTO 3HAYCHUSI 3HAHUH 00 OTIIMUUTEIILHBIX OCOOCHHOCTSIX )KUBOM MPUPOJIBL, O &
YPOBHEBO# OpraHM3allMy M 3BOJIIOIMU. B COOTBETCTBHU € 3THM B CTPYKTYpe Y4eOHOT0 mpenmera
«buosnorusy BbIIENICHBI CIEAYIOLINE ColepKaTeIbHbIC TMHUM: «brosorus kak Hayka. MeToibl Hay4YHOTO
no3HaHus», «Knerka kak Ouonorundeckas cucremay, « OpraHusM Kak OHOJIOTHYECKasi CHCTEMaY,
«CucreMa 1 MHOTOOOpa3re OPraHNIECKOT0 MHUPay, « IBOJIONNS KUBOH MPHUPOILD, « IKOCUCTEMBI U
MPUCYIIHE UM 3aKOHOMEPHOCT.

[enb uzydyenuns yueoHoro npenmera «bruonorus» Ha 6a30BOM YpOBHE — OBJIJICHUE 00yUYAOIIUMUCS
3HAHUSIMH O CTPYKTYPHO-(PYHKITMOHAILHON OpraHU3alliy XKUBBIX CHCTEM Pa3HOTO paHra U MpUoOpeTeHUE
YMEHHH MCTIOJIb30BATh ITU 3HAHUS JJIsl TPAMOTHBIX JICHCTBHIA B OTHOLICHHH OOBEKTOB KHBOW TPHUPOIBLI U
pELICHUS Pa3INYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTrkeHHe 1eNu U3ydeHus yueOHoro npeamMera «buonorus» Ha 6a30BOM ypOBHE 00ecrieunBaeTCst
pELICHUEM CIIeTYIOIHX 3a/1a4:

OCBOCHHE O0YYAIOIIMMHUCS CUCTEMbI 3HAHHUI O OMOJIOTHYECKIX TCOPHSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSX, THTIOTE3aX, MPABHJIIAX, CIYXKAIIUX OCHOBOH Tt (HOPMHUPOBAHUSI TPECTABICHUI O
€CTECTBCHHO-HAYYHOM KapTHHE MUPA, 0 METOJ]aX HAYYHOTO TIO3HAHHS, CTPOCHHH, MHOTOOOPa3HHU U
0COOCHHOCTSIX KUBBIX CUCTEM PA3HOTO YPOBHS OPTaHU3AIMH, BBLIAIONIMXCS OTKPBITHSIX M COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH;

(hopMupoBaHUe Yy 00yJaIONIMXCS TTO3HABATEIBHBIX, HMHTC/UICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
IMponeCCe aHaJin3a JaHHbIX O ITYTAX Pa3BUTHSA B 6I/IOHOFI/II/I Hay4YHBIX B3IJI00B, I/II[CI\/'I " 11oaxoa0B K
H3YYCHHUIO XKUBBIX CUCTEM Pa3HOI'O YPOBHs OpraHU3alluy;

CTaHOBIICHHE Y 00YYAIONIUXCS 00IIeH KyIbTYphl, HYHKIIMOHAILHOW IPAMOTHOCTH, Pa3BUTHE YMEHUIH
OOBSICHATD M OLICHUBATH SIBIICHUS OKPYIKAIOIIET0 MUPA )KUBOW MIPUPOJIbI HA OCHOBAHWY 3HAHUH H OTIBITA,
TOJYYCHHBIX MTPU U3YUCHUU OUOJIOTHH;

(hopMHpOBaHHUE Y 00YUAIOINNXCSA YMEHUN HILTFOCTPUPOBATH 3HAUYCHHE OMOIOTUUCCKUX 3HAHHUN B
HpaKTH‘IeCKOﬁ JACATCIIbHOCTH Y€JIOBCKA, PAa3BUTHUHU COBPEMEHHBIX MECAUIIUMHCKUX TEXHOJIOTHH U
arpoOHUOTEeXHOJIOT HiA;

BOCIIMTAaHHEC Y6e)KI[éHHOCTI/I B BO3MO>KHOCTH MO3HAHUS YEJTOBEKOM KHBOMH pUpoOabI, HCO6XOI[I/IMOCTI/I
0epeKHOT0 OTHONICHUS K HEH, COOIIIOICHHUS STHUECKUX HOPM TP MPOBEACHUH OHOJIOTUIECKUX
HCCIIeJOBAHUM;

OCO3HAHUE IEHHOCTH OMOJIOTHYECKUX 3HAHUMN JIJTsl TOBBINICHHS YPOBHS 3KOJIOTHYECKOW KyJIbTYPHI, JJIs
(hOpMHUPOBAHUS HAYYHOTO MUPOBO33PCHHUSI;

NPUMEHEHUE TPUOOPETEHHBIX 3HAHUN M YMEHHI B MIOBCETHEBHOM H3HH JJIs1 OLCHKH TOCIIECTBUN
CBOEH JIeATETLHOCTH TI0 OTHOIICHUIO K OKpYKalolIel cpejie, COOCTBEHHOMY 3/J0POBBIO, 00OCHOBaHHE U
co0JIroIeHre Mep POPHIIAKTUKH 3200 ICBaHUM,

B cucrteme cpenHero ooiero oopasoBanus yueOHbI mpeaMeT «bruoorusy, u3ydaemMsliii Ha 0a30BOM
YPOBHE, ABJIACTCA 065[33TCJ'IBHBIM y‘Ie6HLIM npeaAMETOM.

ITo Oomosormm B 10 m m 10 r knaccax marepwan 3a 10 m 11 kmacc uzywaercs
oOyuaromumucs B 10 knacce (10 kiacc - 34 gaca; 11 knace - 34 yaca). Takum o6pazom B 10 kiacce
1o 2 yaca B HeJIeNI0, UTO 3a I'0J] COCTaBisieT 68 4acoB. ITO CBSI3aHO C OCOOEHHOCTSIMH O0yUYEHHS
1o npomIbHBIM IpeaMeTam B 11 1, M Kilaccax.

[Ipennaraemplii B mporpamme Mo OHOJOTHHU IEpeueHb JIAOOPATOPHBIX M MPAKTHUECKUX
paboT ABISETCS PEKOMEHIATEIbHBIM, YUYUTEIb JIelaeT BBIOOp MPOBeAeHUS J1a00paTOpHBIX padoT
W ONBITOB C Yy4€TOM  HHAMBUAYAJbHBIX  OCOOCHHOCTEH  OOyYaroIMXCs,  CIHCKa
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COJEPKAHUE OBYYEHUS

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

Buonoruss xax Hayka. CBsizb OHOJNOTMU C OOLIECTBEHHBIMH, TEXHHUYECKUMHU W APYTHMHU
€CTEeCTBCHHBIMU HayKaMH, Qpuiocoduelt, STUKOH, 3CTETUKON 1 mpaBoM. Poib Oronoruu B GopMUpOBaHUT
COBPEMEHHOH Hay4yHOH KapTHHbI Mupa. CrucremMa OMOJIOTHYECKUX HAYK.

MeToapl 1O3HAHUS JKUBOW NPHUPOIbl (HAOMIOACHHE, HKCIEPUMEHT, OIMCAHUE, W3MEpPEHHE,
KJaccuUKalys, MOICTUPOBaHHUE, CTATHCTHUECKAsi 00padOTKa TaHHBIX).

JdemoHcTpanuu:

Hoptpetsi: Y. Japsun, I'. Mennens, H. K. Konbuos, [x. Yorcon u @. Kpuk.

Tabnuiiel 1 cxeMbl: «MeTObI TO3HAHUS JKUBOW TIPUPOIBD).

JlaGopaTopHble U MPaKTHYEeCKUE PA0OTHI:

[TpaxTrueckas padota Ne 1. «Mcnonp30BaHNe pa3TUYHBIX METOIOB TIPU U3YYCHUN OMOJIOTHIECKAX
00BEKTOBY.

Tema 2. /KuBble cUCTeMbI M UX OPraHU3ALMS.

JKuBbie cuctembl (OMOCHCTEMBI) KaK MpeIMeT W3ydeHus Ononoruu. OTINYHE JKUBBIX CHCTEM OT
HEOPraHUYECKOW MPUPOIBIL.

CaoiicTBa OmMocHCTEM W MX pa3HOOOpaswe. YPOBHU OpraHHM3ald OMOCHCTEM: MOJEKYJISPHBIH,

KJICTOUHBIH, TKaHEBEIH, OpraHU3MEHHBIN, MONYJISILHOHHO-BUI0BOM, SKOCHUCTEMHBIN
(6buoreoneHoTHYECKHI ), OMOCHEPHBIIA.
JdemoHcTpanuu:

Tabmuue! u cxembl: «OCHOBHBIE IPU3HAKN JKU3HWY, «Y POBHH OPTaHU3AIMHU KHBOH TPUPOIBI».
O6opynoanue: mojenb monekynbsl JJHK.

Tema 3. XumMH4ecKkMil COCTaB U CTPOEHUE KJIETKH.

XUMHUYECKHH COCTaB KIETKH. XUMHUUECKUE 3JIEMEHTbhI: MAKPO3JIEMEHTbI, MUKPOdJIeMEeHThI. Bona u
MUHEpaJbHbIE BEIIECTRA.

@YHKINK BOJIbI U MUHEPAIbHBIX BElIeCcTB B KieTke. [loanepkanne ocMoTH4eckoro daisaHca.

benku. CoctaB u crpoeHue OeiaKoB. AMHMHOKHCIOTHI — MOHOMephl OesikoB. Hezamenumsblie u
3aMEHHMbIE aMUHOKHCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYPhl OEIKOBOH MOJEKYIIBI
(mepBUYHas, BTOpUYHAs, TPETUYHAS W YETBEPTHYHASs CTPYKTypa). XUMHUYECKHE CBOWCTBA OEJIKOB.
buonornueckue GpyHKIINU OEIKOB.

®DepmeHTh! — OHoJIornyeckre KatanuzaTopsl. CTpoeHne ¢pepMeHTa: akTUBHbIM LEHTp, cyOcTpaTHas
cnenupuanocts. Kopepmentsl. Buramunbl. OTinunst epMEHTOB OT HEOPTaHUYECKUX KaTalTu3aTOPOB.

Yri1eBoibl: MOHOCaxapuIbl (TIFK03a, pud03a 1 Ae30Kcupri03a), qucaxapu sl (caxaposa, JIaKTo3a)
U royincaxapuabl (Kpaxmal, TIMKOreH, 1IeJUIi0103a). buonornyeckne GyHKIUM yriIeBOIOB.

Jlurmaaer:  Tpuraunepuasl, Gochomunuapl, crepouabl. [uapodribHO-THAPOGOOHBIE CBOWCTBA.
buonornueckue Gynxiun aunuaos. CpaBHEHHE YTIIEBOAOB, OCIKOB U JIMTTHIOB KaK UICTOYHUKOB SHEPTUU.

Hyxneunnossie kucnotsl: IHK 1 PHK. Hykneotuasl — MOHOMEpBI HyKJIEHMHOBBIX KUCIOT. CTpoeHne
u ¢ynknun JJHK. Ctpoenue u pynkiun PHK. Bugst PHK. AT®: crpoenue u GyHKInu.

Huronmorust — Hayka o kinerke. KiietouHast Teopust — mpumMep B3auMOJIEHCTBHS UaeH U (PakToB B
Hay4YHOM MO3HAHWU. MeTOo/1bl H3yUEeHHUS KIIETKH.

Krnerka kak nenoctHas sxusasi cucrema. OOImiye npru3HaKky KJIETOK: 3aMKHYTasi Hapys>kHasi MeMOpaHa,
moekynbl JIHK kak reHeTuueckuil annapar, cucTeMa CUHTe3a Oellka.

-
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TuIbI KJIETOK: 3yKapUOTUUYECKAS U npoﬁmnomqecxaﬂ. Oco0eHHOCTH CTPOCHHS IPOKAPHOTHUECKOM
ket K M&ﬁ@ﬂﬂﬂﬁl@ﬂbﬁmmﬁ. CrpoeHune 3yKapuoTHUECKOW KieTKH. OCHOBHBIC OTIUYMS
patiEteT BOH ORI MEIeKD it kneTku.

%@%F.lF[é)éSBgi%%% Fél}‘g%’é(ggpﬁlv KJICTOK| — KIJIC€TOYHasA CTCHKA, TJHMKOKAJIHUKC, HX q)YHKIlI/II/I

W%%Kagé\ge Ha, €€ CBOMCTBA U (1) YHKIIMH. L[I/ITOHJ'Ia3Ma u eé OpraHOUBI. OHHOM6M6paHHLIC




opranouasl kietku: OIIC, ammapar ['ompmku, nu3zocoMbl. [lodyaBTOHOMHBIE OPTaHOWIBI KIIETKH:
MUTOXOHIPHH, TIACTUABL. [IponcxokaeHne MUTOXOHAPUN U TIacTuA. Buasl mmactua. HememOpaHHbIC
OpraHOU/Bl KIIETKU: PUOOCOMBI, KJICTOYHBIM IEHTP, IEHTPUOJHU, PECHUYKH, KIryTUKH. DyHKIUU
OpraHouI0B KJIETKU. BritoyeHust.

Slapo — perynaTopHbId IeHTp kieTku. CTpoeHue sapa: sipepHast 000J09Ka, Kaproruia3Ma, XpoOMaTHH,
SIIPBIIITKO. XPOMOCOMBI.

TpaHcHOpT BEIIECTB B KIETKE.

JdemoHcTpanuu:

Tloptpersl: A. Jleenryk, P.I'yk, T.IlIBann, M. llneiinen, P. Bupxos, [x. Yorcon, @. Kpuxk,
M. Yunkunc, P. ®panknun, K. M. bap.

/lnarpammel: «PacripesienieHrne XUMUYECKUX 3JEMEHTOB B HEKMBOW mpupoae», «PacmpeneneHue
XUMHYECKUX JIEMEHTOB B JKUBOU MIPHPOJIE.

Tabmuuel u cxembl: «lleproguueckast Tabnuna XUMHUYECKUX DJIEMEHTOBY», «CTpPOCHHE MOJEKYIIbI
BoIbI», «buocuHTes Oenka», «CrtpoeHne Moyekynbl Oenka», «Ctpoenue depmeHTa», «HykinenHoBbIE
kucnotel. JTHK», «Crtpoenne monexynsl ATD», «CTpoeHne »yKapHOTHYECKOW KiIeTkm», «CTpoeHue
JKUBOTHOHN KJIETKW», «CTpOeHHMe pacTHUTENThbHON KIeTKn», «CTpoeHHe MpPOKapHOTHUECKON KIIETKHY,
«CTtpoeHue sapa KICTKNY, «YTIAEBOABD), «JIUmuIb.

OGopynoBaHue: CBETOBOM MHUKPOCKOI, 000pyIOBaHHE /ISl IPOBEICHUS HAOIIOICHHIA, H3MEPEHUH,
AKCIIEPUMEHTOB, MUKPOIIPETIapaThl pACTUTEIBHBIX, )KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

JlabopaTopHble U MPaKTHYEeCKUE PA0OTHI:

Jlaboparophast pabora Ne 1. «l3ydeHue KaTaqUTHYECKOW aKTHBHOCTH (PEPMEHTOB (Ha MpHMEpe
aMUITa3bl UIIH KaTallasbl)y.

JlaboparopHas padora Ne 2. «3ydyeHue CTpOSHUsI KIETOK PACTCHHMIA, )KUBOTHBIX U OaKTEpUH MO/
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIpENapaTax 1 UX OMHCaHUE).

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, MM MeTa0OoNMM3M. ACCUMMIISIIMS (TJIACTUYECKU OOMEH) M AMCCUMMIISIINS
(oHepreTryecknii OOMEH) — JIBE CTOPOHBI €IUHOTO Tpoliecca MeTadoau3Ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPIrUH B IOHUMAaHUH METa00IM3MA.

Tunbl oOMeHa BemecTB: aBTOTPOQHBINA U reTepoTpodHsblid. Poib ¢epMeHTOB B 0OMEHE BEIIECTB U
MIPEBPAIIEHUN YHEPTUHU B KIIETKE.

®dorocunres. CeeToBas u TeMHOBas (a3bl porocunTe3a. Peakumn dorocunresa. DPPeKTHBHOCTL
¢dorocunTesa. 3HayeHue HoTocuHTE3a A )KU3HU Ha 3emuie. BiusiHue ycinoBuil cpeabl Ha GOTOCHHTE3 U
CIOCOOBI TOBBIIICHUS €T'0 TIPOYyKTUBHOCTH Y KYJITYPHBIX PACTCHHUH.

XemocuHTe3. XeMOCHHTE3UpYylomye OakTepuu. 3HaUeHNEe XeMOCHHTE3a /15 )KU3HHU Ha 3emile.

OHeprernueckuii oOMeH B kieTke. PaciuernsieHne BelecTB, BBLACICHHE U aKKyMYJIMPOBaHHUE
SHEPTUM B KJIETKe. DTarbl 3HepreTnyeckoro oomena. ['nukonus. bpoxenue u ero Buasl. Kucinopoanoe
OKHCIICHHEe, WM KJeTouHoe Jwixanue. OxwucnurtensHoe —(ocdopunmpoBanne. DHHEeKTUBHOCTD
SHEPreTHYECKOro oOMeHa.

Peaknumn marpuuHoro cuHtesa. ['enernueckas nHpopmanus u JJHK. Peannzanus renernueckoi
uHpOpMaIUK B KJIeTKe. ['eHeTH4YecKnit Ko U ero cBoiicTBa. TpaHckpumiusi — MaTpuunblid cuate3 PHK.
Tpancnsauus — Ouocunrtes Oenka. Dtanbl TpaHciusuuu. Koguposanue amuHokuciior. Ponbs pubocom B
OunocuHTe3e Oelika.

Hexnerounsie ¢dopmbl xu3Hu — Bupychl. Mcropust orkpeitusi BupycoB (/1. U. MiBanoBckwuii).
OcoOEeHHOCTH CTPOCHHUS ¥ AKU3HEHHOTO IIMKJIa BUPYCcoB. bakrepuodaru. bonesnu pacteHni, ’)KUBOTHBIX U
4eNioBeKa, BbI3bIBaeMble BUpycamMH. Bupyc nmmynonedpunura yenoseka (BUY) — Bo30ynurens CITINa.
OOparHasi TpaHCKpHWIIIUS, peBepraza u uHTerpasza. [IpoduiakThka pacnpoCTpaHEHHsI BHPYCHBIX
3a0osieBaHuil.

JleMoHCcTpanuu:

Iloptpersr: H. K. Konbnos, JI. U. Banosckwii, K. A. Tumupszes.

Tabmuiel 1 cxembl: «Tunbl mUTaHusy, «MeTtabonu3m», «MUTOXOHIPHS», «DHEPreTHYecKui
oOmen», «Xinopomnact», «®otocunre3y», «Ctpoenne IHK», «Crpoenne n QpyHKIHOHMpOBAHUE TEHAY,

-
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«Cunres Oenkay, «['eHeTndeckunl kKo», «Bupyce», «bakrepuodaruy, «CTpoeHHe W )KU3HEHHBIA ITHAKIT
P YA K VIMER OAOMmAde i, «Permkanys THK».

SNERPPDHEEHIE OOIPACBIQ KAy (Y aBoenne JTHK u tpanckpumimsy, «brnocunres Oenkay,
«CTpoenue KIeTKny, MoJesb cTpykTypsl JIHK.




Tema 5. PasMHo:keHHe M HHAUBHYAJIbHOE Pa3BUTHE OPTaHNU3MOB.

Kietounsrii 1K, WK )KU3HCHHBIN ITUKIT KIIeTKU. IHTEepdasza u muto3. [Ipomecchl, mpoTeKaronme B
untepdaze. Permmkanus — peakuusi matpuunoro cunte3a JJHK. Crpoenune xpomocoM. XpoMOCOMHBIH
Ha0Op — KapuoTHUI. [IUMIONAHBINA U TaIUIOMIHBIA XPOMOCOMHBIE HAbOpbl. Xpomaruabl. LluTonornyeckne
OCHOBBI Pa3MHOKEHUS ¥ WHANBH/TyaTbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne xinetkn — MuTo3. Ctaann mutosa. [Ipormecchr, mponcxoasre Ha pa3HbIX CTAIUSIX MUTO3A.
buonornyeckuii cMpICI MUTO3a.

IIporpamMmmupyemasi THOENTH KIETKH — allomnTo3.

®DopMBbI pa3MHOKEHHUS OPTraHU3MOB: OECTION0E 1 MOJI0BOE. BHpr 0ecTionoro pa3MHOKEHUS: AeTIeHUE
Ha/BOE, IMOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIOpPOOOpa3oBaHME, BETETATUBHOE Pa3MHOKEHHE.
HckyccTBeHHOE KIIOHMPOBAHHWE OPTaHNU3MOB, €T0 3HAYEHHE IS CEJIEKIIHH.

[TommoBoe pazMHOXKEHHE, €T0 OTINYHS OT 0ECIOIOTrO.

Meiio3. Craguu meiioza. [Iporeccsl, mpoucxoasimue Ha cTaausx Menosa. [lopenenne xpomocoM B
Mmetrose. Kpoccunrosep. bruonornyeckuit cMpica 1 3HaUueHHE MeHo3a.

l'amerorenes — nmporecc 00pa30BaHMs MOJOBBIX KJIETOK Y )KHBOTHBIX. [10TOBBIE JKelre3bl: CeMEHHUKHT
n smuaukn. OOpa3oBaHWE W Pa3BUTHE IIOJOBBIX KJIETOK — TraMeT (CIepMaTo30ui, SHIEKIeTKA) —
criepmaroreHes3 U oBorenes. OCOOCHHOCTH CTPOCHUS SHIEKIETOK U CIepMaTo30u10B. OTII0I0TBOPEHHE.
[TapTeHorenes.

WupuBunyansHOe pa3BuTHE (OHTOTE€HE3). OMOpPHMOHANBFHOE pa3BUTHE (SMOpHOTEHe3). DTarmbl
3M6pI/IOHaJII)HOFO pa3BUTUA Y TIO3BOHOYHBLIX JKHMBOTHBIX: IlpO6J]€HI/IC, racTpyjdanusa, OpraHOrcHES.
[TocTomOpuoHanpHOEe  pa3BUTHE. THUMBI  MOCTAMOPHOHAIBHOTO  Pa3BUTHSA:  OPsSMOE, HEMpsIMOe
(nmmumHOYHOE). BrimsiHue cpepl Ha pa3BUTHE OPTraHU3MOB, (PaKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOJCTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 BETKOBOT'O PACTEHUS: CTPOEHUE CEMEHH, CTaIUU Pa3BUTHSI.

JdeMoHcTpanum:

Tabmumel 1 cxembl: «DOpMBI  Pa3MHOKEHHUSI OpPTaHM3MOBY», «JIBOWHOE OIIOJOTBOpPEHUE Y
I[BETKOBBIX pacTeHuil», «BereraTuBHOEe pa3MHOXEHHE pacTeHHi», «JleneHue KIeTKu OakTepuii»,
«CTtpoeHre TONOBBIX KIETOK», «CTpoeHue xpomocoMmbly, «Kmerounsiit mukmy, «Pemmukarus JJHK»,
«Murosy, «Meiozy, «IIpsimoe u HenmpsiMoe pa3BUTHEY», «]'aMETOreHe3 Yy MIICKOMUTAIOIIMX U YEIOBEKay,
«OCHOBHBIE CTaJIMU OHTOTCHE3a.

O6opynoBanne: MUKPOCKOTT, MUKpPOIIpenapaThbl «CnepMaTo30uIbl MJIEKOITHUTAIOIIETOY,
«Slinexnerka MIleKonUTaromero», «KapuokuHe3 B KIETKaX KOpelIKa IyKa), MarHUTHas MOJIENb-
amumkanus «/lenenne xinerkm», monens JJHK, Monens meTadazHoii XpoMOCOMEI.

JlaGopaTopHble U MPaKTHYECKUE PA0OTHI:

JlaboparopHas padora Ne 3. «HaOmoieHne MUTO3a B KIIETKaX KOHUYMKA KOPEITKa JTyKa Ha TOTOBBIX
MUKpOIIpernapaTax.

JlaGoparophast paGora Ned. «M3ydeHue CTPOEHHS IIOJIOBBIX  KIETOK Ha  TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacjiecTBEHHOCTh M U3MEHYHBOCTb OPraHU3MOB.

[Mpeamer u 3agaun reHeTUKU. McTopusi pa3BUTUS TEHETHKH. POIb UTONOTHMHM M SMOPHOJIIOTHU B
CTaHOBJICHHH TEHETHKH. BKIIaj pOCCHICKMX W 3apyOeKHBIX YYEHBIX B Pa3BUTHE T€HETHKH. MeTobl
TeHeTHKH  (THOPUIOIIOTHYECKUH, IMTOTEHETHUYECKUH, MOJEKYyIspHO-TeHeTHnuecknii). (OCHOBHBIC
reHeTHdecKkue MoHATHs. I 'eHeTHUecKas CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMax CerHIPIBaHI/Iﬁ.

3aKOHOMEPHOCTH HACJEIOBaHMs TPU3HAKOB, ycTaHOBIeHHbIe [. Menmenem. MoHoruOpumaHOE
CKpellMBaHue. 3aKOH eIUHO00pa3us THOPUIOB MEePBOro MOKoIeHus. [IpaBwio JOMUHUpPOBaHUS. 3aKOH
paciCIiyiCHUA IMPU3HAKOB. I'urtore3a uncrorsl rameT. IloaHOE M HETIOMHOE JOMUHHUPOBAHUE.

JlurnbpuaHoe cKpemuBanme. 3aKOH HE3aBUCUMOT'O HACIIeJOBaHUS MTPU3HAKOB. [luToreHeTHIeCKe
OCHOBBI  JIMTHOPHUJIHOTO  CKpeIluMBaHus.  AHamusupyloliee  ckpemmBaHue.  Vcmonb3oBaHue
AQHATM3HUPYIONIETO CKPEIUBAHUS ISl ONIPEeNIEHUS] TEHOTHTIA 0COOH.

CueruieHHOE HacjenoBaHue Mpu3HAkoB. Pabora T. Moprana mo CIEIUICHHOMY HACJIEIOBAHUIO
reHoB. Hapy1ienue cuenaeHust TeHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

-
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XPpOMOCOMHAsl TEOPHUsI HACIEACTBEHHOCTHU. | eHeTHYEeCKUEe KapThl.
O OKAWEE T IO NKMEAMdCcOMHOe  OTIpEIeTeHne  10j1a. AyTOCOMBI M IOJIOBBIE  XPOMOCOMBI.

I oYIER T PO HEHON RENIFNACEIOOprann3Mbl. HacienoBaHne IPU3HAKOB, CLEIUICHHBIX C [IOJIOM.
M3menunBocTh. Buapl M3MEHUMBOCTH] HEHACJIEACTBEHHAs M HacleJICTBeHHas. Poib cpeasl B

Ceprugurar 0EA2R0H S et Retrbi Ml RaHBSE i ZX apakTepicTika Mo nHbUKaOHHOI H3MeHUMBOCTH. BapHarmoHHbIit
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psia ¥ BapuanuoHHas KpuBas. Hopma peakuuu npusHaka. KonnuecTBEeHHbIE U KAYECTBEHHBIE IPU3HAKU U
ux HopMa peakiun. CBoiicTBa MOTUGPUKAIIMOHHOW H3MEHYHMBOCTH.

HacnencreeHHasi, Wiiu TeHOTHIIMYECKAs, U3MEHUYNBOCTh. KOMOMHATHBHAS M3MEHUMBOCTh. Meio3 u
MOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOW HM3MEHYMBOCTH. MyTalMOHHAsT W3MEHYHBOCTb.
Krnaccudukamuss Myranuii: TeHHBIE, XPOMOCOMHBIC, TE€HOMHBIE. YacToTa W TPHYUHBI MYTalWi.
Myrarennsie (hakTOpbl. 3aKOH TOMOJIOTHYECKHX PAIOB B HACJIeICTBeHHOM n3MeHunBocTr H. 1. BaBumosa.

Buesinepnast HacneACTBEHHOCTh U U3MEHUUBOCTb.

I'enetnka demoBeka. Kapmorun dwemoBeka. (OCHOBHBIE METOJIBI TEHETHKH  YeJIOBEKa:
TeHEeaIOTHYECKHiA, OJM3HEIOBbIA, ITUTOTCHETHIECKUN, OMOXUMHYECKHN, MOJIEKYISIPHO-TeHETHYECKHIL.
CoBpeMeHHOE Onpe/IeIeHIE TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHKE, B TOM YUCIIC
¢ nomomnipto [1I[P-ananu3a. HaciiencrBeHHble 3a0oiieBaHMs YEIOBEKA: TEHHBbIC OOJIC3HU, OOJIE3HU C
HACJIEJICTBEHHON TMPEpacioIOKEeHHOCThIO, XPOMOCOMHBIE OoJie3Hu. CoMaTH4ecKne W TeHepaTHUBHBIC
mytanuu. CTBOJOBBIE KieTKH. [IpHHIUIBI 310pOBOro 00pa3a >KU3HH, AMATHOCTHUKH, MPO(HIAKTUKUA U
JICYCHUS] TCHETUYECKUX 0ojie3Hel. MequKo-TeHeTHYeCKOe KOHCYIbTHPOBaHHE. 3HAYCHUE MEIUITUHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUCHUN TeHETHYECKUX 3a00JIeBaHUH YeIIOBEKa.

JdemoHcTpanuu:

Hoptperst: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. UerBepukor, H. B. Tumodeer-Pecorckuti,
H. U. BaBuios.

Tabmuiel 1 cxeMbl: «KMOHOTHOPUIHOE CKpPEIIMBAHWE W €r0 IIUTOTEHETHUYECKash OCHOBa», «3aKOH
pacIleIUICHUsT W €ro IMTOI'CHETHYeCKas OCHOBa», «3aKOH YHCTOTBI TameT», «JlurubpumaHoe
CKpelnuBanue, «Lluroiornyeckue OCHOBBI JUTHOPUIHOTO CKPEIMBaHusy, «Melio3y, «B3auMoelicTBre
AJUIENIbHBIX TE€HOB», «l'€HEeTHYeCKHe KapThl PACTCHMM, XKUBOTHBIX M 4YeJIOBEKa», «l'eHeTHka momjay,
«3aKOHOMEPHOCTH HACJIEIOBAHUS, CIIETUICHHOTO C MOJI0M», « KapuOTHITBI YeTTOBEKa U )KUBOTHBIX», «BUIbI
W3MEHYMBOCTHY, «MoaudukaloHHas W3MEHYMBOCThY, «HacnemoBanue pesyc-dakropay, «l'eHernka
TpYII KpOBU», «MyTalOHHASI U3BMEHUYHUBOCTh.

O06opyIoBaHKE: MOJIEIH-ANTUTUKAIINT «MonorubpuHOE CKpELINBAHUE, «Henonnoe
JIOMHHUpOBaHUe», «JlurnOpuaHoe ckpemBaHue», «llepekpéct xpomMocom», MHKPOCKON U
Mukporpenapat «JIpo3oduiay (Hopma, MyTaluu (OpPMbI KPbUILEB U OKPACKH Teja), repoapuii «I'opox
IIOCEBHOI.

JlabopaTopHble U MPaKTHYEeCKUE PA0OTHI:

JlaGoparophast pabora Ne 5. «lM3yueHue pe3ysbTaToB MOHOTHOPUIHOTO W JAMTHOPUIHOIO
CKpEIIMBaHUs Y APO30(HIBI HA TOTOBBIX MUKPOIIPETIapaTax.

JlaGoparopnast pabora Ne 6. «M3ydyeHne MOAN(PUKANMOHHON HM3MEHUYMBOCTH, IIOCTPOCHHE
BApUAIIMOHHOTO Psifia U BapUALIUOHHOW KPUBOII».

JlaboparopHas padota Ne 7. «AHanu3 MyTanuii y Apo30Q Ikl Ha TOTOBBIX MUKPOIIPEIapaTaxy.

[IpaxTrueckas padora Ne 2. «CocTaBieHHe U aHATTU3 POJTOCIOBHBIX YEITOBEKaY.

Tema 7. Cejiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenek1us Kak HayKa U IpOLECC. 3apoxKAeHUE ceJeKInU U JoMectukanus. Yuenue H. V. BaBuiosa
0 IEHTpax MPOUCXOKIACHISI U MHOTO00pa3wsl KyJIbTYPHBIX pacTeHUH. L[eHTPBI MPOUCX0KICHUS JOMAIITHUX
’KUBOTHBIX. COpPT, TOpOAa, IIITAMM.

CoBpeMeHHbIE METO/IbI CeIeKITNH. MacCOBBIM U WHAWBHTyalbHBIA OTOOPHI B CEJEKIIMH PACTEHUH U
JKUBOTHBIX. OIIEHKa SKcTepbepa. bIM3KOpOACTBEHHOE CKpelMBaHWE — WHOpUAWHT. Ywncras ITUHUSL.
CkpemuBaHue YUCTHIX JHHUH. [eteposmc, mnm rubpumHas cuna. HepoJcTBeHHOe CKpeluBaHuEe —
ayropumuar. OtnanéHHas ruOpuam3anms W e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W IIOJIy4eHHUE
MOJIUITONI0B. JIOCTUKEHUS CENIEKIIMN PACTEHUH, S)KUBOTHBIX U MUKPOOPIaHU3MOB.

buorexHomoruss Kkak oOTpaciahb MPOW3BOJACTBA. [ e€HHAs WHKEGHEpPUsA. JTambl  CO3MAHUS
pexomOunanTaoit JIHK wu Tpancrennsix opranm3moB. Knerounas wmxkenepusi. KieTodnbsle KymbTYyphI.
MukpokIoHaJIbHOE Pa3MHOXKEHUE pacTeHui. Knonuposanue BBICOKOIIPOAYKTHUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOIMYECKHEe W dTHUeckue npolsiembl. MO — reHeTHYecKH
MOIU(DUIIUPOBAHHBIC OPTaHU3MBI.

ﬂeMOHCT[zagI/II/I‘

Ceprugurar OE4

HOpreTH H. 1. Basunos, . B. Muu¥pumn, I'. /1. Kapneuenko, M. ®. Banos.
2 Tibt KapH «LleHTphl NPOUCXOKICHNS U MHOTOOOpa3usi KyJIbTYPHBIX PACTCHHUI,

«Emnpmmgmompmgm, «CopTa [KynmbTypHBIX pacTeHHi», «OTnanéHHas THOPUAN3ALINY,
«Paboter akamemuka M. @. MBanoBa», «llgmumionaus», «OObeKTbl OHOTEXHOJOrMW», «KileTOUHBIE

]
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O6opynoBaHue: MyJISDKH THIOJIOB M KOPHEIUIOJO0B ITUKHUX (DOPM M KYJIBTYPHBIX COPTOB PacTEHHUH,
repbapuit «CenbCKOX03IUCTBEHHBIE PACTCHUS.

JlabopaTopHbIe H IPaKkTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOJBI M JIOCTHIKCHHS CEJICKIHMM PACTeHWH MW JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTAaHIINIO, MNIEMEHHYIO (pepMy, COPTOUCTIHITATENIFHBIN YYaCTOK, B TETNIMYHOE XO3SHCTBO,
71a060paTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO [IEHTPA)».

11 KJIACC

Tema 1. DBoJIIOUOHHAS OHOJIOTHS.

IIpennocbulk BO3HUKHOBEHHS 3BOJIOLMOHHON TEOpUM. DBOJIOLMOHHAsA TEOpUs M €€ MECTO B
Ouosiorun. BinsHue 3BOIIOLMOHHON TEOPUHU HA PA3BUTHE OMOJIOTHY U IPYTUX HAYK.

CunerenscTBa 3BoMONMU. [lajeoHToNIOrMUECKHE: TOCIEN0BATEIbHOCTh MOSIBIEHUS BHUJOB B
MaJICOHTOJIOTMYECKOH JIeTONHCH, TiepexoqHbie popmbl. bruoreorpaduueckue: cXoACcTBO U pazianyue GayH
1 (hJI0p MATEPUKOB M OCTPOBOB.

OMOpHOJIOTHYECKHe: CXOACTBA M Pa3auuusi SMOPHOHOB Pa3HbIX BUAOB IO3BOHOYHBIX.
CpaBHHTCHBHO-aHaTOMHqCCKHC: TOMOJIOTUYHBIC, aHAJIOTHYHBIC, PYAMMCHTAPHBIC OpraHbl, aTaBU3MBI.
MonexynsipHO-OHOXMMUYECKHE: CXOACTBO MEXaHU3MOB HACIIEICTBEHHOCTH U OCHOBHBIX META00INUECKUX
MyTeH y BCEX OPraHU3MOB.

OposmroronHas Teopust Y. Jlapeuna. [IpeAnockiiku BO3HUKHOBEHUS AapBUHU3MA. J[BIKYIIINE CUITBI
3BOJIIOIIMK  BUJIOB 10 JlapBuHy (M30BITOYHOE pa3MHOKEHUE TIPU OrPAHUYCHHOCTH PECYPCOB,
Heorpee¢HAass N3MEHIHBOCTh, 00PH0a 3a CYIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopust 3Bositonnu (CTI) 1 e€ 0oCHOBHBIE MMOJIOKEHUS.

Mukpossomonus. [Tonynsauusa kak eIMHUIA BUIA U 3BOJIIOIUU.

JBwxymme cunbl  ((pakTopsl) SBONIONMKA BUAOB B Tpupoje. MyYTallMOHHBIA TIporiecc |
KOMOMHATHBHAsI N3MEHUUBOCTb. [lomynsiuonnslie BoHbI U Apeiid renos. M3omsamus u Murpanus.

EcrecTBenHbIl 0TOOp — Hampapisitomui pakrop 3Bomonun. opMbl ecTeCTBEHHOTO 0TOOpA.

[TpucnocoOieHHOCTh  OpPraHM3MOB KaK pe3yibTaT 3BoOJONMU. [IpuMepbl mpucmocoOneHuid y
opranu3mMoB. ApoMopd03bl U UANOAJANTALNH.

Bun n Bunoodpazosanue. Kputepun Buna. OcHoBHBIC (OpPMBI BUI000pa3oBaHusi: reorpaduueckoe,
9KOJIOTMYECKOE.

MakposBomonusi.  Popmbl  3BONIOUMK:  (UIETHYECKAs, AMBEPreHTHAs, KOHBEPreHTHasd,
napaiienbHas. HeoOpatumMocTs 3BOIIOIHN.

[Ipoucxoxaenue OT HeclenuaIu3upoBaHHBIX MpenkoB. [Iporpeccupyromas crenuamn3ams.
AnantuBHas paguanusl.

JdeMoHcTpanum:

Hoptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3. ['ekkensp,
®. Mromtep, A. H. Cesep1ios.

TaOnuuel 1 cxembl: «Pa3BuTHEe OpraHMuecKoro Mupa Ha 3emie», «3apOoIblIIM MO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl 00pbObI 3a cyliecTBOBaHWE», «EcrecTBeHHBIN OTOOPY,
«MHoroo0pasue copToB pacTeHui», «MHOroodpasue mopo1 KUBOTHBIXY, «Ilonysinuuy, «MyTanuoHHast
U3MEHUUBOCTBY, «ApoMopho3sl», «Manoananranum», «OOmas nereHepauus», «ABHKyLIHe CHIIBI
sBoronuny, «Kapra-cxema wmapmpyrta myremectsus Y. Jlapsuna», «bopbba 3a cyuiecTBoBaHue»,
«[IpucniocobneHHoCT,  OpraHu3MoBy,  «leorpaduueckoe  BHII000pa3oBaHHE»,  «DKOJOTHYECKOE
BU1000Pa30BaHUE).

O6opy1oBaHue: KOJUIEKIUS HACEKOMBIX C Pa3JIMYHBIMUA TUIIAMH OKPAaCKH, HA0OP IJIOJOB M CEMsH,
KOJIJICKIIA <<HpI/IMepI)I 3alIUTHBIX HpHCHOCO6HeHHﬁ Y KHUBOTHBIX», MOACIIb «OCHOBHBIE HaIrrpaBJICHUA
IBOJIIOIMMY, 00bEMHAs MOJIe)Tb «CTPOCHHE TOJIOBHOTO MO3Ta MTO3BOHOUHBIXY.

Buoreorpadpuueckas kapra mupa, KoyieKuus «DopMbl COXPaHHOCTH MCKOINAEMbIX >KUBOTHBIX M
pactenuiiy, Mmojaenb anruikanus «lIlepekpéct XpoMocom», BilakHbIE MTpenapaThl «Pa3BUTHE HACEKOMOTOY,
«PaszBuTHe IATyIIKNY, MUKpoOTpenapar «J{pozodpuna» (Hopma, MyTamun GOpMbI KPbLIHEB U OKPACKHU TEJA).

JlabopaTopHbIe H MPaKTHYeCKHe PadoThI:

-
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Tema 2. Bo3HHKHOBeHHe M pa3BUTHe KU3HU Ha 3emile.

JloHayuHble IpeCTaBICHUS O 3apOXKIECHUH KU3HU. HayuHble rUIioTe3bl BO3HUKHOBEHUS KU3HU Ha
3emiie: abuoreHe3 M MaHCIepMHUs. XUMHUYeCKast HBOTIONUS. AOMOTCHHBIH CUHTE3 OPTaHUUECKUX BEILECTB
M3 HEOPraHMYECKUX. DKCIEPUMEHTAILHOE MOATBEPKICHNE XUMUUECKOH 3BostonK. HavdanbHble sTamnsl
omornormueckoil sBomorun. ['mmoresa PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHHE NPOTOKIETKH. IlepBrie KineTku 1 ux 3ostonusi. QopMUpOBaHUE OCHOBHBIX I'PYIIIT KUBBIX
OpraHU3MOB.

PazButne xwu3HM Ha 3emiie 1Mo 3paM u TepuomaM. Karapxeil. Apxeickas U IpoTEepo30McKas dPHI.
ITaneosoiickass 2pa u e€ TmepHOABl: KEeMOPUHCKHI, OPIOBUKCKHH, CHIIYPUHCKWAN, E€BOHCKHI,
KaMEHHOYT OJIbHBIN, IEPMCKUI.

Me3so30iickas 3pa U €€ Nepruoabl: TPUACOBbIN, FOPCKUI, MEJIOBOM.

Kaiino3zoiickast apa 1 e€ rnepuo/bl: najeoreHOBbIA, HEOT€HOBBIM, AHTPOIIOTEHOBBIM.

XapakTepucTHUKa KiIuMaTa M TeoJIOTMYECKHX IMpoueccoB. (OCHOBHBIE ATambl 3BOJIOLUHU
PacTUTENHLHOTO M KUBOTHOTO MHpa. ApoMopQo3bl y pacTeHUil u >KUBOTHBIX. [losiBIeHWe, pacuBeT U
BBIMUPAHUE IPYIIII )KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKoro MHpa Kak OTpakeHue 3BOJIOIMU. OCHOBHBIE CHCTEMAaTHYECKHUE TPYIIIbI
OpraHU3MOB.

OBOJIIOLIMS YEJIOBEKAa. AHTPOIIOJIOrUs Kak Hayka. Pa3BUTHE NpPENCTAaBICHUN O MPOUCXOXKIACHHUU
yenoBeka. Meroasl W3ydeHHs aHTpororeHe3a. CXOACTBAa M Pa3IUuMsl YENOBEKA M SKUBOTHBIX.
CucremaTHueCKO€ M0JIOKEHUE YeTOBeKa.

Jewxkyme cuibl (pakropsl) antponorenesa. HaciencTBeHHass M3MEHYHBOCTh UM €CTECTBEHHBIN
ot0op. OO0IIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBICHUE OPYAUN TPY/1a, MBIIIUIEHUE, PEUb.

OcCHOBHBIE CTaUM M BETBU HBOJIIOLMHU 4YEJOBEKa: aBCTpalonuTekH, YermoBek ymenslil, YemoBek
npsMoxoasimii, Yesnosek HeaHaepTanbCKuil, YenoBek pa3ymMHblil. Haxonku HCKOMIaeMbIX OCTaTKOB, BpEMs
CYIIIECTBOBaHMs, 00JIACTh pacCIIpOCTPaHEHHS, 00HEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHS.

UYenoseueckne packl. OcHOBHBIE OOINBINHE pachl: €BpOIMEOHIHAs (eBpasuiickas), HErpo-
aBCTpAJIONUTHAS (axBaTopuanbHasi), MOHTOJIOUTHAs (a3maTcko-aMepuKaHCKas). UepTtsl
MPUCTIOCOOICHHOCTH TIPEICTABUTENICH YeNOBEYECKHX pac K YCIOBHSIM CYIIECTBOBaHUs. EIWHCTBO
yenoBeyeckux pac. Kpurtuka pacusma.

JdemoHcTpanuu:

Hoptpetsr: @. Pequ, JI. [lactep, A. Y. Omapun, C. Munnep, I'. FOpu, Y. JlapBus.

Tabnuuel u cxembl: «Bo3HnkHOoBeHne CoylHEUHOW cHUCTeMbl», «Pa3BuTHE OpraHMYEcKOro MHUpay,
«PacturenbHas kietka», «KuBotHas kiertka», «lIpokapuorndeckas kierka», «CoBpeMeHHasl cucreMa
OpraHM4YecKoro Mupa», «CpaBHEHHE aHATOMHUYECKHX 4YepT CTPOEHHUS YeIOBEKa M YeJI0BEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJOIMYECKMX HAaXOJOK IPEAKOB COBPEMEHHOI'O YEJIOBEKay,
«peBHeiimue moau», «IpesHue moany», «llepBbie coBpeMeHHbIE HOAN», «YeT0BEeUECKUe packh».

O6opynoBanue: mysku «lIponcxoxaenne venoBeka» (OIOCTHI aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJiepTaliblia, KPOMaHBOHIA), CICTKH WM H300paKeHHs KaMEHHBIX OpYJIUil MEepBOOBITHOIO YeIOBeKa
(xamHHM-yoMIIEpPHl, pyOuia, ckpebdia), reoxpoHogoruyeckast Tadiamuua, Komekuus «PopMbl COXPaHHOCTH
HCKOIIaCMBIX )KNBOTHBIX U paCTeHHﬁ)>.

JlaGopaTopHble U MPaKTHYEeCKUE PA0OTHI:

[Tpaktuueckass pabora Ne 1. «V3yueHWe HCKONAEMbIX OCTaTKOB PACTEHWH M IKMBOTHBIX B
KOJUICKLIUSIX Y.

OKCKypcusi «OBOJIOIUS OpPraHUYecKoro Mupa Ha 3emie» (B eCTeCTBEHHO-HAayUHBI WITH
KpaeBeUeCKUi My3ei).

Tema 3. OpranusMsbl U OKpYy:Kaw0IIas cpeaa.

DKoJoTusl KaKk Hayka. 3aJaud W pas3/ieibl KOJOTHH. MeToNbl AKOJOTHYECKHX HCCIEI0BAHHMH.
DKOJIOrH4ecK0e MUPOBO33PEHNE COBPEMEHHOTO YEI0BEKA.

Cpejibl 00MTaHUsI OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IyIIIHAS, [IOYBEHHAS, BHYTPHOPraHU3MEHHAsI.

Okosnorudeckue  ¢dakropel. Knaccuduramms — sxonoruyeckux — (akTopoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. J[eficTBIE AKOIIOTMYeCKIX (PaKTOPOB HAa OPTaHU3MBI.
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HaxJICOHWYECTBO). AMCHCAIN3M, HEHUTpamn3M. 3HaueHWe OWOTHYECKUX B3aUMOICUCTBHHA  IJIA
CYIIIECTBOBAHMS OPTAaHW3MOB B TIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTePUCTUKK MOy s, OCHOBHBIC MMOKA3aTeNH TOMYJISIUN: YHCICHHOCTD,
IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPUPOCT, MUTpalys. /JMHaMKHKa YMCIICHHOCTH TOIYJISALIUU U e
peryIAnus.

JdemoHcTpanuu:

Hoptpetsr: A. l'ym6onbar, K. @. Pynbe, 3. ['ekkens.

Tabmumbl u cxeMsl: KapTa «lIpupomasie 30HBI 3emum», «Cpembl OOWUTaHHS OPTaHU3MOBY,
«Dotoneproamzmy», «llomymsamumy, «3aKOHOMEPHOCTH POCTa YHUCIEHHOCTH MOMYJSIHUN HWH(]Y30pun-
Tydenbkmy, «llumessie nenu.

JlabopaTopHble H IPaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 3. «Mopdomorndeckne OCOOCHHOCTH pPACTeHHH W3 PasHBIX MECT
oOuTaHUSY.

Jlaboparophas padota Ne 4. «BnusitHue cBeTa Ha pOCT M pa3BUTUE YEPEHKOB KOJIEyCay.

IIpakTuaeckas padora Ne 2. «[lofacuéT mIOTHOCTH MOMYIIALNI Pa3HBIX BUIOB PACTEHHUII.

Tema 4. CoobuiecTBa M 3KOJIOTHYECKHE CHCTEMBI.

Coo0miecTBo opraHu3MoB — OwOIEeHO03. CTpYKTyphl OWOIIEHO3a: BHAOBAas, MPOCTPAHCTBEHHA,
Tpouueckas (rmumieBast). Buapl-nomuHaHTEL. CBSI3U B OMOIIEHO3E.

Okonornveckue cucteMbl  (3kocuctembl). [lonstue 00 dKocucTreMe U OHOTEOIIEHO3E.
OyHKIIMOHATBHBIE KOMIOHEHTBI JKOCHCTEMBI: IPOAYIEHTHI, KOHCYMEHTBI, PeayleHThl. KpyroBopot
BEILIECTB U IIOTOK SHEPruu B 3kocucreme. Tpoduueckue (MuiieBbie) ypoBHH 3KocucTeMbl. [TuieBsie nenu
u cetn. OCHOBHBIC IIOKa3aTeNd SKOCHCTEMBI: OMoMacca, MPOAYKLHUS. OKOJOTHUECKHE MHPAMUIBL:
NPOAYKIMY, YUCICHHOCTH, Oromacchl. CBOHCTBA 9KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJISINS, Pa3BUTHE.
Cykueccusl.

[IpupogHple  SKOCHCTEMBI. JKOCUCTEMBI 03€p M peK. ODKOCUCTEMa XBOWHOTO WM
HIMPOKOJIUCTBEHHOT O Jieca.

AHTpOIIOTEHHBIE ~ 9KOCHCTEMBI.  ATpOdKOCHCTEMBI.  YpOo3kocucTeMmbl. buonorndeckoe wu
XO3HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM M YPOOIKOCUCTEM.

buopasnooOpazue kak dakrop ycroiumBocTu dKocucteM. CoxpaHeHHEe OHOIOTHYECKOTO
pazHoobpasust Ha 3emie.

VYuenue B. U. Bepnanckoro o Ouocdepe. I'panuupl, coctaB u crpykrypa Omnocdepsl. Kusoe
BemecTBO M ero (gynkuuu. OcobeHHOCTH OMOCdepbl Kak INI00AJBHON 3KOcHCTeMbl. JnHammueckoe
paBHOBecHe 1 0OpaTHast CBsi3b B Onocdepe.

KpyroBopoTs! BemecTs 1 OMOre0XUuMHUYECKHE LUKIIBI 3JIEMEHTOB (yriepoja, a3ora). 30HaJIbHOCTb
ounocdepsl. OCHOBHBIE OMOMBI CYIIH.

UYenoBeuecTBO B Ouochepe 3emin. AHTPONOreHHbIE M3MEHEHUss B Ouocdepe. [I1odanbHbIC
9KOJIOTMYECKUE TTPOOIIEMBI.

CocymecTBoBanue Npupoasl M uenoBeuecTBa. CoxpaHeHue OMopazHOOOpa3Hs Kak OCHOBA
ycroitunBocTr Ouocdepbl. OcCHOBa pPalMOHAIBHOTO YIPAaBICHHUS TPUPOJHBIMH pecypcamMu H  HX
ucnoiab3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPO/IBL.

JdemMoHcTpanum:

Ioptpetsr: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepnanckwuii.

Tabmuiel u  cxewmsl: «[IumeBbie nenw», «buorneno3: coctaB W crpykrypa», «lIpupoansie
coobmectBay, «llenn nmuranus», «Oxojorudeckas nupamuaa», «brnocdepa m denoBex», «Ikocucrema
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOMHOro ieca», «buomeHo3 Bomoéma», «ATpoLEHO3»,
«IIpuMepHbIe aHTPOIIOT€HHbIE BO3AEHCTBUS HA IPUPOLY», «BaXkHeNH e HCTOUHUKH 3arpsI3HEHNUS BO3/1yXa
U TPYHTOBBIX BOJ», «[louBa — BaxkHeHmas coctapisitomas ouochepby, «DakTophl Jerpajaiuy mo4B»,
«[lapaukoBbiil 3¢dex», «DPakTOpbl PaAMOAKTUBHOIO 3arpsizHeHHs Ouocdepb», «OOwmWas CTpyKTypa
ounochepn», «PacrpocTpanenue xu3HH B Onocdepe», «O30HOBBIA 3KkpaH Ouochepsr», «KpyroBopor
yriepoja B 6uocheper, «Kpyrosopor azora B Ipupoae».

Ob6opynoBanue: Mojenb-amuinkauusi  «Tunuunele  OuoneHO3bl», repbapuit  «PacTurenbHble
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INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHNA ITIPOI'PAMMBI IIO BUOJIOI'MU HA
HFA30BOM YPOBHE CPEAHEI'O OBLIEI'O OBPA3OBAHN A

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K Pe3ysibTaTaM OCBOCHHS 00Y4alOUIMMUCS
IpOrpaMM CpeaHero o0Iero 00pa3oBaHus: JINIHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType TMYHOCTHBIX pe3yNbTaTOB OCBOCHHS IpeaMeTa «bromornsy BBIACIEHBI CIETyIOoIre
COCTABJISIIONINE. OCO3HAHUE OOYYaIOIIUMUCS POCCHICKON TPaKJIaHCKOW MJICHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIILHOCTH U CaMOOIPE/ICIICHHUIO, HAIMYME MOTUBAIIMH K 00Y4YCeHHUIO0 OUOJIOTHH,
IIeJICHAIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHWH JTUYHOCTH HAa OCHOBE KITIOYEBBIX IIEHHOCTEH U
UCTOPUYCCKUX TPATUIMHA PAa3BUTHS OMOJIOTMYSCKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIUXCS
PYKOBOJICTBOBATHCS B CBOCH JEATEIHHOCTU IIEHHOCTHO-CMBICTIOBBIMU YCTAHOBKAMHU, MIPUCYIIIUMU CUCTEME
OmMoJI0THYecKoro 00pa3oBaHusl, HATHYHE IKOJIOTHIECKOTO ITPABOCO3HAHMS, CTIOCOOHOCTH CTaBUThH IIeNTN U
CTPOUTH KU3HEHHBIE TIIAHBI.

JInuHocTHBIE PE3YJbTaThl OCBOCHUSA IMPEAMETA «buonorus JOCTUT'alOTCA B €AUHCTBC y‘-IC6HOI\/'I u
BOCTIMTATEIPHON JIEATEIIbHOCTA B COOTBETCTBHH C TPAIUIIMOHHBIMU POCCHICKHMHU COIMOKYJIBTYPHBIMH,
WUCTOPUYECKUMU W JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TMPHUHATHIMH B OOIIECTBE MpaBWIaMU U
HOpMaMH TIOBEJCHHSI M CIIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHMS, CAMOBOCIIMTAHMS M CaMOPA3BHUTHS,
Pa3BUTHS BHYTPEHHEHN MO3UIIMK JUYHOCTH, IATPUOTU3MA, YBAYKEHUS K 3AKOHY U IIPABOIIOPAJIKY, YEIIOBEKY
TpyJa U CTapiieMy OKOJICHUIO, B3AUMHOT'O YBaXKESHHSI, 0EPEKHOTO OTHOIIEHHUS K KYJIBTYPHOMY HACJIeINI0
Y TpaJulIMsIM MHOTOHALIMOHAJIBHOrO Hapoa Poccuiickoit @enepannu, NpUpoIe U OKPYKaIOILIEH cpelie.

JInuHocTHBIE PE3yIbTaThl OCBOCHUA yqe6Horo npeamMeTa «bnomnorusy JOJDKHBI  OTpaXXaTb
TOTOBHOCTH M CTIOCOOHOCTH OOYUAIOIINXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH TTO3UIHEH
JUYHOCTH,  CHUCTEMOW  IEHHOCTHBIX  OpWEHTAlWH, TO3UTHUBHBIX  BHYTPEHHUX  YOEKICHUH,
COOTBCTCTBYIOIIUX TPpaAAUIHUOHHBIM IEHHOCTAM pOCCHfICKOFO 06IH€CTB3, PaciInpeHUC )KNU3HECHHOT'O OIIbITa
U OIIbITa ACATCIBbHOCTU B MPOLECCE pCain3alilui OCHOBHBIX HaHpaBJIeHI/Iﬁ BOCIIUTATEIbHOMN JCATCIBbHOCTH,
B TOM YHCJIE B YACTH:

1) rpaxnaHCKOro BOCIUTAHMS:

c(hOpMHPOBAHHOCTh TPAKIAHCKOW ITO3ZUIMH OOYYarOIIErocss Kak aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MIPaB M 00S3aHHOCTEH, YBaKEHNE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITETHHOCTH IIPH CO3J]aHUH YUEOHBIX MTPOEKTOB, PEIICHUH
y4eOHBIX U TTO3HABATEIBHBIX 33]1a4, BBITIOJTHEHUH ONOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OIPEJIENISATh COOCTBEHHYIO MO3UIIMIO I10 OTHOILICHHIO K SIBIICHUSIM COBPEMEHHOM KU3HU
1 00BSICHSTH €€,

YMEHHE YYUTHIBATh B CBOMX JIEHCTBHUAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aMMO/ICHCTBHUS JIFOJIEH
C Pa3HBIMH YOKICHHUSIMHU, KYJIbTYPHBIMHU IICHHOCTSIMH U COILIHAJIBHBIM IT0JIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLIECCE COBMECTHOI'O BBITIOJIHEHUS YUCOHBIX, IT03HABATEIHHBIX
W HCCIIEeOBATENLCKUX 3aJla4, YBAXXUTEIHLHOTO OTHOIIEHUS K MHEHHWIO OMNIOHEHTOB MPU OOCYXKICHUU
CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TFOTOBHOCTb K T'YMaHUTAapHOW U BOJIOHTEPCKOM IE€ATEIBbHOCTH;

2) n1aTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMHPOBAHHOCTH POCCUICKON TpaykJaHCKOW MACHTUYHOCTH, TATPHOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, 4YyBCTBa OTBETCTBEHHOCTHU nepen PoauHOM, ropJJocTH 3a CBOM Kpal, cBoto PojiuHy, CBOM S3bIK U
KyJBTYpY, IPOLUIOE U HACTOSIIEE MHOMOHAIMOHAIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOUIEHUE K ITPUPOJHOMY HACJICUIO U TAMSITHUKAM IPUPOJIbI, JOCTHXKEHUIM Poccuun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIOCOOHOCTh OLICHMBATh BKJIAJ POCCUHCKMX YUEHBIX B CTAHOBJICHHE W pa3BUTHE OMOJIOTHH,

-
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3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHME AYXOBHBIX [IEHHOCTEN POCCUICKOTO HapO/I1a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STUYCCKOTO MTOBEICHUSI;

CIIOCOOHOCTh OLICHUBATh CHTYAallMIO W TPUHUMATh OCO3HAHHBIC DEUICHHS, OPUEHTHUPYSICh Ha
MOpaJTbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

OCO3HaHWE INYHOTO BKJIa/1a B TIOCTPOEHHE YCTOMYNBOTO Oy IyIIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUS IIEHHOCTENW CEeMENHOM )KM3HU B COOTBETCTBUU C TPAJULIMAIMU Hapoi0B Poccuuy;

4) 3cTeTHYeCKOro BOCIIUTAHUSA:

ICTETHYECKOE OTHOIIICHHUE K MHUPY, BKJIOUAs ICTETUKY OBbITa, HAYYHOTO U TEXHUUECKOTO TBOPUCCTRA,
CTIOpTa, TPY/1a, OOIECTBEHHBIX OTHOIICHUIA,

MOHUMAaHNE SMOIMOHAIBHOTO BO3ICHCTBUS JKUBOW NMPUPOJIBI U €€ TICHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHIO B PasHBIX BHAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KauecTBa
TBOPYECKOM JIMUHOCTH;

5) puznyeckoro BocnuTaHHUs, (OPMHPOBAHUS KYJIbTYPHI 310POBbSI U IMOLHOHAILHOTO
Os1aromoJryuusi:

MOHWMaHUE W pealn3anus 3J0pOBOTO M 0€30MacHOTO o0pa3a JKWU3HU (3A0pOBOE TIHTaHUE,
COOJII0/ICHNE TUTHEHUYECKUX TIPABUIT K HOPM, cOallaHCHPOBAHHBIN PEXKUM 3aHATHI U OT/IbIXA, peryJisipHas
¢du3nuecKkas aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO U KOMIETEHTHOTO OTHOILIECHHSI K COOCTBEHHOMY
(bU3NUECKOMY U IICUXUYECKOMY 310POBbIO;

IMOHMMAaHUEC NECHHOCTU IIpaBUJI MHAUBHUAYAJIBHOTO W KOJUICKTUBHOI'O 6C3OHaCHOFO IIOBCACHHUA B
CUTYalMSIX, YTPOKAIOIIUX 3OPOBBIO U KU3HHU JIIOJCH;

0CO3HAHUE TOCIIEACTBUM U HENIPUATHUS BPEIHBIX NPHUBbIUEK (YHIOTPEOICHUS AJIKOT0JIsl, HAPKOTHKOB,
KypeHus);

6) TPY10BOI0 BOCTIMTAHUS

TOTOBHOCTH K TPYJly, OCO3HAaHWE IIEHHOCTH MacTepPCTBa, TPYAOII00HE;

FOTOBHOCTh K AaKTUBHOM JE€ATEIIBHOCTH TEXHOJOTMYECKOW W COLMAJIbHON HamNpaBIEHHOCTH,
CIIOCOOHOCTh MHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSITEILHO BBIMOIHSTH TAKYHO JICATSIIbHOCT;

WHTEPEC K Pa3InIHbIM cepaM npodecCHoHaIbHON JesSTeNbHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBIN
BEIOOD OyyIiei nmpodeccuu u pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TUIAHBL,

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BaHUIO HA MIPOTSDKEHUN BCEU KU3HU;

7) 3K0JI0THYEeCKOT0 BOCTTUTAHMSA:

9KOJIOTUYECKH 1[e71ec000pa3HOe OTHOIICHHE K MPUPO/IC KaK MCTOUYHHKY KHU3HHU Ha 3eMiie, OCHOBE €&
CYIIIECTBOBAHHS;

MOBBIIIEHHE YPOBHS 9KOJOTMYECKOU KYJIBTYPhI: IPHOOPETEHHE OIbITA IIIAHUPOBAHMUS TIOCTYIIKOB
OLIEHKHU UX BO3MOYKHBIX MOCIIEJICTBUI ISl OKPYIKAIOIIEH Cpeibl;

0CO3HAHHUE TII00ATBHOTO XapaKTepa IKOJOTHUECKHUX MPOOIEM U IMyTel MX PEIICHNS;

CIIOCOOHOCTh KCIOJIb30BaTh MPUOOpETacMble MPHU HM3yYCHWH OWOJOTMH 3HAHHUS W YMEHHS TPH
pelieHrr TpPoOJaeM, CBS3aHHBIX C PAIMOHAIBHBIM PUPOIONONIB30BaHUEM (COOJIIOICHUE TPABHII
MOBCACHUA B NPHUPOJC, HAIIPABJICHHBIX Ha COXPAHCHHUE PABHOBECHUA B J3KOCHUCTEMax, OXpaHy BHUJOB,
sKocucTeM, Ouochepsi);

AKTUBHOEC HEMPUATHE JCUCTBHU, MPUHOCSIIUX BPEJ OKPY)KAKOUICH TPUPOTHON cpene, YMEHHE
IIPOrHO3UpoOBaTh HeGHaI‘OHpI/IHTHBIe OKOJIOTUYECKUE TIOCICACTBUA TPECAIIPUHUMACMbIX HeﬁCTBHﬁ u
MPE0TBPAIIATh UX;

HAJINYHE PA3BUTOTO HKOJOTHYECKOTO MBIIIIJICHHUS, SKOJOTHUECKON KYJIBTYPbI, OMBITA JICATCILHOCTH
3KOJIOTHYECKOM HaIrpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATHLCA UMHA B HO3HaBaTeHBHOI\/’I,
KOMMyHHKaTHBHOﬁ )51 COHI/I&J’ILHOﬁ MPAKTUKE, TOTOBHOCTHU K YYaCTHIO B HpaKTH‘IeCKOﬁ ACATCIBbHOCTHN
9KOJIOTHUYECKON HAMPABICHHOCTH;

-
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S NERFEOMPIGH IO [HWAQEACB3PCHNS, CQOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH
1 OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha| IMAJIOTe KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO




COBEPIIIEHCTBOBAHHE SA3BIKOBOM M YHTATENILCKOM KYJIBbTYPhI KaK CPEICTBA B3aUMOJCHCTBUS MEKIY
JIOBMHU ¥ IO3HAHUS MHUPA;

MOHUMaHHUe CTIeHU(PUKH OUOIOTUHN KaK HAyKH, OCO3HAHUs €€ posin B QOPMUPOBAHNH PALTHOHATIEHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUH LETOCTHOIO MPEACTABICHUSI 00 OKpYIKAroIeM MHUpE KaK O CAMHCTBE
HPUPOJIBI, YeTOBeKa M OOIecTBa, B IMO3HAHWUHM MPUPOJHBIX 3aKOHOMEPHOCTEH M pEeIICHHH IMpoliemM
COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH Ul COBPEMEHHOW IMBMJIM3ALMU: 00ECIICYeHUsT HOBOTO
YPOBHSI Pa3BUTHS MEANIMHBI, CO3/IaHNE MEPCTIEKTHBHBIX OMOTEXHOJIOTHH, CTIOCOOHBIX peIIaTh PeCypCHEIE
npoOJIEMbI Pa3BUTHS YEJIOBEYECTBA, MOUCKA MyTeH BBIXO/A M3 IIIOOATBHBIX 3KOJIOTHYECKHUX MPOoOIeM U
oOecrieyeHus1 Tmepexofa K YCTOHYMBOMY PAa3BHTHIO, PAIllMOHAJIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B MOTyYSHUH OMOJIOIMYECKUX 3HAHHUH B IIEJISIX MOBBIIICHHS 00MIeH KyJIbTYpHI,
€CTeCTBCHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTh (YHKIMOHAIBHOH TI'PaMOTHOCTH
oOyyaromuxcs, GopMUpyeMoii Ipu U3y4eHUH OHOJIOTHH;

NOHMMAaHNE CYIIHOCTH METOJIOB ITO3HAHHS, UCTIONb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
UCIIONIB30BaTh TOJNydaeMble 3HAHMS JUI aHaIW3a M OOBSICHEHWS SBICHHH OKPYKAIOIIETO MHpa M
MPOUCXOSIMX B HEM HM3MEHEHHI, YMEHHE JellaTh 0OOCHOBAHHBIC 3aKIIOUYCHUS Ha OCHOBE HAyYHBIX
(haKTOB M MMEIOLIUXCS TAaHHBIX C LENBIO TTOIYYEHHS TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETIEHO HCIIONIB30BaTh OMOJIOTMYECKUE 3HAHMS JUIs pelieHus mpolieM B
peabHbIX )KU3HEHHBIX CHTYAIHSIX;

OCO3HAHME IIGHHOCTH HAY4YHOW JIESITEIBHOCTH, TOTOBHOCTh OCYHIECTBIATH TPOCKTHYIO U
HCCIIEZIOBATEILCKYIO IESITEIbHOCTh HHANBUTYaIbHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO U CaMOOOPA30BAHUIO, K aKTHBHOMY
MOJTYYCHUIO HOBBIX 3HAHHI 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe Pe3yNIbTaTbl OCBOCHHUSI YUeOHOTO MpeaMeTa «bHoorusy BKIIOYAOT: 3HAYNMBbIE
Uit OPMHPOBAHHUS  MHPOBO33PEHHUS  OOYYAIOMIMXCSH  MEKIUCIHUIDIMHAPHBIE  (MEXIPEIMETHEIE)
oOIIeHayYHbIC MOHATHUS, OTPAKAIOMIME IEIOCTHOCTh HAYYHOH KapTHHBI MHpa W CIEHU(HUKY METOJIOB
TMMO3HAHUA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BeHIeCTBO, OHEprus, ABJIICHUEC, IMPOLICCC, CUCTEMA,
Hay4HbI ()aKT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeJoBaHUe, HaOJI0JIeHHE,
U3MEpEHHEe, OSKCIIEPUMEHT U JPYIuX), YHHUBEpCaJbHble yueOHbIe JEHCTBHS (TIO3HABATENbHBIC,
KOMMYHHKaTHUBHbIE, PETYIISITHBHBIC), o0ecrieunBaomye (opMupoBaHue PYHKIIMOHATLHON TPAMOTHOCTH U
COLMAJIbHOW KOMIIETEHIMH OOYYaIOLIMXCsl, CHOCOOHOCTh OOYyYaroIMXCSl MCIOJIb30BaTh OCBOCHHBIC
MEXIUCUUIUTMHAPHBIC, MHPOBO33PEHUYECKHE 3HAaHUs M yHHUBEpCalbHble y4yeOHbIE JCHUCTBHS B
II03HABATEJILHON U COLUATIBLHON ITPAKTUKE.

MertanpeaMeTHble Pe3ysibTaThl OCBOCHHUSI MPOTPAMMBI CPEIIHET0 OO0MIET0 00pa30BaHUsS JOJKHBI
OTpakaTh:

OgyajieHHe YHUBEPCAIBHBIMHU YUeOHBIMH MO3HABATEILHBIMH JTEHCTBUSIMH:

1) 6a3oBbIe JJOrHYeCKHe AeiicTBUs:

CaMOCTOSITETIbHO (POPMYITHUPOBATh M AKTYaTH3UPOBATH MTPOOIEMY, PACCMATPUBATEL €€ BCECTOPOHHE;

MCIIOJIb30BaTh NPU OCBOCHUU 3HAHMW MNPUEMBI JIOTMUECKOTO MbIIUICHUS (aHalu3a, CUHTE3a,
cpaBHEHUs, Kiaccudukanmu, 0000IICHHS), PACKPBIBATE CMBICTT OMOJIOTHYECKUX MOHSTUN (BBIIEIATH UX
XapaKTepHbIE MPU3HAKU, YCTAHABIMBATh CBSI3U C JIPYTHMHU TIOHSATHUSIMHU );

ONPEACIIATh LEIHN JCITCIbHOCTH, 3aJjaBasi mapaMeTpbl U KPUTCPUU MX JTOCTHIKCHHSI, COOTHOCHUTb
pe3yJIbTaThl JACITEIBHOCTH C TIOCTABICHHBIMH 1IEIISIMH;

WCIIOJIb30BaTh OMOJIOTUYECKHE TIOHATHS JIJIsi OOBSICHEHUS! (JAaKTOB M SIBIICHHUH KUBOW IPUPO/IBL;

CTPOUTh JIOTHYECKHE PACCYXJICHUs (MHIYKTHBHBIC, JCIyKTHUBHBIC, 10 aHAJOIHMH), BBISBJISTH
3aKOHOMEPHOCTH M IPOTHBOPEUHsT B pPacCMAaTPUBACMBIX SIBJIICHHUSX, (OPMYJHUPOBATh BBIBOJBI U
3aKII0YEHUS,;

-
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aBpa6aTI)IBaTI) IJIaH PCILICHUS Hp06H€MBI C y‘léTOM dHaJIM3a HMCHOIIHUXCA MATCpUAJIBbHBIX H




BHOCHTH KOPPEKTHBHI B JESATENHFHOCTDb, OLIEHUBATh COOTBETCTBHE PE3yIbTAaTOB LIEISAM, OICHHBATDH
PUCKH TIOCIECTBUH IEATEILHOCTH;

KOODJMHHUPOBATh ¥  BBINOJHATH pabOTy B  YCIOBUSAX  PEATBHOIO, BHUPTYaJbHOI'O MU
KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTHUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbBIe HCCIEI0BATENLCKHE AeHCTBHA:

BJIQJIETh HABBIKAMH y4eOHO-MCCIENOBATENFCKONM W TMPOEKTHOW JesTeTbHOCTH, HaBBIKAMHU
paspemieHus mpooeM, ClIOCOOHOCTBI0 M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHUS
MPAKTUYECKUX 3a7a4, IPUMCHCHHUIO PA3IMYHBIX METOI0B MO3HAHUS;

HCIIOJIb30BAaTh PA3IUYHbIC BUABI IEATCILHOCTH MO MOTYUYSHUIO HOBOTO 3HAHUS, €0 MHTEPIIPETAIUH,
MpeoOpa3oBaHUIO M TIPUMEHEHHWIO B Y4YeOHBIX CHUTYaIlUsAX, B TOM YHCIE IPH CO3JAaHUHM YYEOHBIX H
COITMAJIBHBIX TIPOCKTOB;

(¢bopMUPOBaTh HAYYHBIH THIT MBIIUICHHUS, BJIAJICTh HAYYHOH TEPMHUHOJOTHEH, KIFOUCBBIMU
MOHATUSIMU U METOJAMHU;

CTaBUTH M GOPMYTUPOBATH COOCTBEHHBIE 337aUl B 00pa30BATEILHON JIEATEIIEHOCTU U KU3HEHHBIX
CI/ITyaHI/IﬂX;

BBISBIISITh TTPHYUHHO-CIICJICTBEHHBIE CBS3M M aKTyaJIH3MUpPOBaTh 3a/1a4dy, BBIIIBUTATh THUIOTE3y €€
pelIeHusl, HaXOAWTh APTYMEHTHI Ul JIOKA3aTeNbCTBA CBOMX YTBEPXKICHHI, 3a/laBaTh IMapaMeTphl U
KPUTEPUU PEIICHUS;

aHaIII/I3I/IpOBaTI) HOHy‘IeHHBIe B XO04¢€ pCHICHI/ISI 3aauu pe3y.]'II)TaTbI, KpI/ITI/I‘ICCKI/I OLOCHMUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH TIPUOOPETEHHBIN OITBIT;

OCYIICCTBJISITh LICJICHANIPABICHHBIA IOUCK TIEPEHOCa CPEJICTB M CIOCOOOB JICUCTBUS B
po(heCCHOHATIBHYIO CPELY;

YMETh MTEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUIECKYIO 00JIaCTH )KU3HE IS TEIIbHOCTH;

YMGTI) I/IHTerI/IpOBaTI) 3HAHUA U3 pa3me y‘-IC6HI)IX Hpe[IMCTOB;

BbBIIBUI'aTh HOBBLIC HUJICH, HpCI[J'IaFaTL OpI/II‘I/IHaJ]bele moaxoabl U pCIHCHI/ISI, CTaBUTH HpO6HeMBI nu
3a/1a4M, JOITyCKArOIINe aIbTEPHATUBHBIC PEIICHHS.

3) padoTa ¢ undopmanmeii:

OPUECHTUPOBATHCS B PA3IIUUHBIX UCTOUHHKAX MH(POPMANUHU (TEKCTE YU4eOHOTO MOCOOUS, HAYYHO-
MOMYJISIPHOW JTUTEpAType, OMOIOTHUECKUX CIOBApSAX M CIPABOYHHUKAX, KOMITLIOTEPHBIX 0a3axX JaHHbIX, B
WurtepHere), aHanu3upoBaTh MHPOPMALUIO PA3THYHBIX BWIOB M (HOPM TNPEICTABICHUS, KPUTHUECKH
OLIEHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTD;

(bopMyJIHPOBATh 3aMPOCHI ¥ MPUMEHSTh PA3JIMYHBIC METOJIbI MIPH MOUCKE U 0TOOpE OUOJIOrHYeCKOit
uHpOpMAaIUH, HEOOXOAMMOH JIJISl BHITIOJHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT — WCIOJIb30BaHMS  WHQOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOIIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY AKTUBHOTO MCIIOIb30BAHUSI PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTUMANIBHYIO (OpMY TpejacTaBiIeHHsI OMOJIOTHUECKOW HHMOpMAIUn
(cxembl, Tpad KK, AHArPaMMBI, TAOJIHUIBI, PUCYHKH U IPYTOe);

WCIOJIb30BaTh HAYYHBIN SI3BIK B KAQUECTBE CPEJICTBA MPU paboTe ¢ OHONOTHYecKoi uH(opMaruen:
MPUMEHSTh XUMHUECKUE, (PU3MUECKUE U MATEMAaTHYCCKUE 3HAKU U CUMBOJIbI, GOpMyJibl, aOOpeBHATYDY,
HOMEHKJIATYPY, UCII0Ib30BaTh U PE0OPa30BBIBATH 3HAKOBO-CUMBOIHUECKUE CPEACTBA HATIISAHOCTH;

BJIaJICTh HaBBIKAMM DPACIO3HABaHMS M 3alIMTHl MH(GOpMannu, WHPOPMALMOHHON Oe30MacHOCTH
JIMYHOCTH.

OB.]'[a)]eHI/Ie YHuBEpPCAIbHBIMA KOMMYHUKATHUBHBIMU Z[eﬁCTBHHMH:

1) o01enue:

OCYHICCTB.HSITI) KOMMYHHKaHPIH BO BCECX cq)epax KHU3HU, aKTUBHO yT-IaCTBOBaTB B AUaJI0re Miun
JIIUCKYCCHUU TIO CYIIECTBY OOCYKITaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3BIBATH CY)KICHUS
OTHOCUTCJIbHO BBIIIOJIHCHUA npe}maraeMoﬁ 3ada4u, YYUTBIBATb UHTCPCCHI U COTIJIACOBAHHOCTDH HOBI/I]_II/Iﬁ

-
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JIPYTUX YYaCTHUKOB JIMAJIOra WU TUCKYCCHN);
QQWNDMM{HG: cpencTBp OOIIEHUS, MOHUMATh 3HAYCHHWE COINMATLHBIX 3HAKOB,

IPFIERTEPOHHOPHAIQORACH KOHOIMKTHHIX  CUTYalui, yMeTh CMSArYarh KOH(IMKTBI M BECTH
TIEPErOBOPbI;




BJIAJICTh PA3JIMYHBIMH CITIOCOOaMHU OOINEHHSI ¥ B3aUMOJCHUCTBHS, MOHUMATh HAMEPEHUS JPYTHX
JIOJIeH, MPOSIBIIATh YBAKUTEIHLHOE OTHOIIIEHHE K COOCCETHUKY U B KOPPEKTHOH (hopme (hopmyrpoBaTh
CBOU BO3PaKCHHUSI,

Pa3BEPHYTO U JTOTUYHO U3JIATaTh CBOIO TOUYKY 3PEHUS C UCIOIB30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMecTHAasI 1eATeJIbHOCTD:

MMOHUMATh M UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAH/ITHOW ¥ WHMBH/IyaJIbHOU paOOTHI MPU PEIICHUN
Omosyormueckoil  mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPUMEHEHHS TPYMIOBBIX  (GopM
B3aMMO/ICHCTBUS TIPY PEUIeHNN y4eOHOH 3a1a4m;

BBIOMpATh TEMAaTUKY M METOJIbI COBMECTHBIX JICHCTBUH C Y4ETOM OOIIMX HHTEPECOB M BOBMOKHOCTEH
KQXKJI0T0 WieHa KOJUICKTUBA;

MIPUHAMATH TIeJT COBMECTHOW JeATeNNbHOCTH, OPTaHN30BBIBATh U KOOPAHMHUPOBATH JAEHCTBHA 110 €€
JIOCTHKCHHIO: COCTABJISATh TUIAH JICHCTBHIA, pacIpEACIIsTh POJIH C yUETOM MHEHUN YYaCTHUKOB, OOCYKIaTh
pe3yJbTaThl COBMECTHOM Pa0OTHI;

OIICHWBATh KAa4eCTBO CBOETO BKJIAJa W KaXKIOTO YJYaCTHHKA KOMAaHIBl B OONIUI pe3ynbTaT Mo
pa3pabOTaHHBIM KPHUTEPHSIM;

npeajiaraTb HOBBIC IIPOCKTHI, OICHUBATb MHJACHU C TMO3UMIIMUM HOBHWU3HLI, OPWUIHMHAJILHOCTH,
MPAKTHYECKON 3HAUNMOCTH;

OCYIIECTBISTh IMO3UTHUBHOE CTPATETHYECKOE TOBEJCHHE B PA3IMYHBIX CHUTYAIUAX, MPOSBIATH
TBOPYECTBO U BOOOPaKCHHUE, ObITh HHUIIMATUBHBIM.

OBJj1ajleHUe YHMBEPCAJIbHBIMU PEryJIsiITUBHBIMH AeHCTBUSIMM:

1) camoopranu3amnusi:

UCIIOJIb30BaTh OMOJOTMYECKHUE 3HAHMSI JUISl BBISIBJICHUSI TIPOOJIEM M WX PELICHHS B JKU3HEHHBIX U
Y9eOHBIX CUTYAIIHSX;

BEIOMpATh Ha OCHOBE OMOIOTUYECKUX 3HAHHIA II€TIEBBIC U CMBICIIOBBIC YCTAHOBKY B CBOUX JEHCTBUSAX
Y IIOCTYIIKAX 10 OTHOILIEHHUIO K )KMBOU ITPUPOJE, CBOEMY 3[0POBBIO U 310POBbI0 OKPYXKAIOLIUX;

CaMOCTOSITETIbHO OCYILECTBIISITh TO3HABATEIBHYIO JIESTEIBHOCTD, BBISBISATH MPOOJIEMBI, CTABUTH U
(dhopMymupOBaTH COOCTBEHHBIE 33a/1a4X B 00Pa30BaTENbHOM JIEATEIILHOCTH U JKU3HEHHBIX CUTYAIIHsX;

CaMOCTOSITETIbHO COCTABIAITH IUIaH PEIICHHs MPOOJIeMbl C YYETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH M IPEANOYTEHH;

JIaBaTh OLEHKY HOBBIM CUTYALIHSIM;

pacimpsTh paMKH Y4e0HOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MIPEIIOYTCHUN;

JlenaTh 0CO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIIEHUE;

OIIEHUBATh IPUOOPETEHHBII OTIBIT;

Croco0cTBOBaTh (POPMUPOBAHUIO U MTPOSBICHHUIO IIUPOKON APYAUILIMU B Pa3HBIX 0071aCTAX 3HAHUM,
MIOCTOSTHHO TIOBBIIIATH CBOW 00Pa30BaTEIIbHBIN M KYJIBTYPHBIH YPOBCHD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallUsM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTb, OLICHUBATH COOTBETCTBUE
PE3yNbTATOB LIETSM;

BJIQJICTh HABBIKAMH II03HABATCIIBHON pe(ICKCUM KaK OCO3HAHUS COBEpIIACMBIX JICHCTBUH U
MBICITUTENLHBIX ITPOIECCOB, UX PE3YJIHTATOB M OCHOBAHUH, CTIOIB30BAThH MPUEMBI pe(IICKCHU JUTS OLIEHKU
CUTYaIlH, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OIICHUBAThH PUCKHU ¥ CBOCBPEMEHHO IPUHUMATH PEIICHIS 10 UX CHIDKEHUIO;

MPUHUMATh MOTHUBBI U apTyMEHTBI APYTUX IIPU aHAJIU3E PE3YJIbTATOB ACSITECIbHOCTH;

3) npuHsiTHE ceds1 U APYTUX:

MIPUHAMATH ce0s1, TOHUMasi CBOM HEJTOCTATKN U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTHUX TP aHATN3E PE3yIbTaTOB ACSITCIHHOCTH;

MPHU3HABATH CBOE MMPABO U MPABO JIPYTHX Ha OIIUOKY;

pa3BUBAThH CIIOCOOHOCTH TIOHUMATh MU C TTO3UIHHU JIPYTOTO YelIOBEKa.

IHNPEAMETHBIE PE3YJIbTATBI
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CWQWWWQMQMM&&! «bugmorus» HaydHBIC 3HAHUS, YMEHHUS U CTIOCOOBI JCHCTBUI 11O
OCBOCHHUIO, HWHTEPIIPETALNT
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B Pa3JINYHBIX YUCOHBIX CUTYAIIUSX, & TAKIKE B PEATTbHBIX JKU3HCHHBIX CUTYAaIUsIX, CBI3aHHBIX C OMOJIOTHEH.
B nporpaMmMe npeaMeTHbIe pe3yabTaThl MPeACTaBICHBI 10 To1aM 00ydeHUsI.

[IpeameTrHble pe3ynbTaThl OCBOEHHS YydeOHOro mpeamera «buonorus» ¢ 10 Kaacce MOTKHBI
OTpakaTh:

c(OpPMHUPOBAHHOCTH 3HAHHI O MECTE U POJIM OUOJIOTUU B CUCTEME HAYYHOT'O 3HAHHS €CTECTBCHHBIX
HayK, B (pOPMUPOBAHUK COBPEMEHHON €CTECTBEHHO-HAYYHO!N KapTUHBI MUPa U HAYYHOT'O MHUPOBO33PEHUS,
0 BKJIaZie POCCHUHCKUX M 3apyOexHBIX yUEHBIX-OHMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAIHHOU
rPaMOTHOCTH YeJI0OBEKa JIJIsl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJICPKAHIE OMOJIOTMYSCKUX TEPMUHOB U MTOHSITUMN: )KU3Hb, KIIETKA, OPTaHU3M,
MeTaboan3M (0OMEH BEIIECTB M MPEBpALeHHWE JHEPrHH), rOMeocTa3 (caMOperyssiius), ypOBHEBas
OpraHu3alys KHUBbIX CUCTEM, CAMOBOCIIPOU3BEICHNE (PETIPOIYKIIHSI), HACIIECTBEHHOCTh, H3MEHYHUBOCTD,
POCT U Pa3BUTHE;

YMEHHUE M3JIaraTh OMOJIIOTHUECKUE TEOPUH (KIIETOUHAsI, XPOMOCOMHasl, MyTallHOHHAsI, IEHTpaJIbHas
JlorTMa MOJIEKYJIIpHOW Owmornorum), 3akoHsl (I'. Mennensa, T. Moprana, H. U. BasunoBa) u yuenus (o
[IEHTpaX MHOT000pa3us U MPOUCXOXKIEHHUS KyIbTypHBIX pactenuii H. . BaBumnosa), onpenensts rpaHUIlb!
X MIPUMCHHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHUE BJIaJIETh METOJAMH HAYYHOTO TMO3HAHHs B OWMOJOTHMH: HAOJIOJCHUE M OMUCAHUC MKHUBBIX
CHCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3aIHs U TPOBEICHHE OMOJIOTHIECKOr0 SKCIIEPUMEHTA, BBIBHKCHUC
TUIIOTE3bl, BBIABJICHUC 3aBUCUMOCTU MCEKIY HUCCICAYEMBIMU BCJIIMYWMHAMU, OG’LHCHGHI/IC TMMOJIYYCHHBIX
PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAY4YHBIX HOH)ITI/II\/'I, TCOpI/II‘/'I U 3aKOHOB, YMCHHE J€JIaTb BbIBOJbI Ha
OCHOBAHUHU MOJYYCHHBIX PE3YJIbTATOB;

YMCHHUEC BBIACIATH CYHCCTBCHHBIC TMPHU3HAKKW BHPYCOB, KIJIICTOK IMPOKApUOT U DSYKApHUOT,
OJTHOKJICTOUHBIX M MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOEGHHOCTH MPOIECCOB: OOMEHa BEHIECTB |
MpEBpAaIICHUs SHEPTUH B KJIeTKe, (POTOCHHTE3a, IITACTHYCCKOT0 U SJHEPTEeTHIECKOTO 0OMEHA, XEMOCHHTE3a,
MUTO3a, Mei{03a, OTUIOIOTBOPCHHUS, PA3MHOKEHUS], HHIUBUIYaIbHOTO PA3BUTHS OpraHu3Ma (OHTOTEHE3);

YMCHHEC NNPUMCHATH IMOJTYUYCHHBIC 3HAHUA I 06’LHCHCHI/IH 6I/IOJ'IOI‘I/I‘-ICCKI/IX IIpoueccCoB ﬂBHCHHﬁ,
JUISL TIPUHATHUST TPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKM3HHU C IEJbI0 oOecredyeHus: 0e30MacHOCTH
CBOETO 3JIOPOBbS M 3JI0POBbSI OKPYXKAIOUIMX JFOJCH, COOMIOJCHHUS HOPM TIPaMOTHOTO IOBEJCHUS B
OKpY’KaroIlel MPUPOTHOM cpejie, TOHUMAaHUE HE0OX0AMMOCTH HCIIOJIb30BaHUs JOCTHKCHUN COBPEMEHHON
OHMOJIOTHUN ¥ OMOTEXHOJIOI U I pallMOHAJIBHOT'O IMTPUPO0II0JIb30BaHUA;

YMEHHUE peliaTh JJIEMEHTapHbIC TEHETHYECKUE 33J]aud HAa MOHO- WM JUTHOPUHOE CKpElIMBaHUE,
CICMJICHHOE HACJICIOBAHUE, COCTABISATH CXEMbl MOHOTHMOPHUHOTO CKPEIIMBAHUS JUIS TpEACKa3aHus
HaCcJIeIOBaHuUs PU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOJIHATE J1a00opaTopHbIe U MPaKTHUECKHe padoThl, cOOMI0IaTh MpaBuia Mpu padoTe ¢
y4eOHBIM U JTA00OPATOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTUIECKU OLCHUBATh U HHTEPIPETHPOBATH MHPOPMAIIUIO OMOIOTUIECKOTO COCPIKAHMS,
BKITIOYAIONIYIO TICEBJIOHAYYHbBIC 3HAHUSI U3 PAa3JIMYHBIX UCTOUYHHKOB (CpejcTBa MaccoBOl MH(opMmaImy,
HAYYHO-TIOMYJISIPHBIC MAaTepHAIIbl), 3THYECKUE ACMEKThl COBPEMEHHBIX HCCIICIOBAHUNH B OHOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO3J/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHUs, 0000I1ast OHOIOIMYECKYHO
WH(POPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO MCIIOJIb30BAThH MOHITUIHBIN anmapar OHOJIOTHH.

[MpeamerHble pe3ynbTaThl OCBOeHHs YydeOHoro mpenamera «buonorus» ¢ 11 Kaacce MOMKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTMH B CUCTEME HAYYHOT'O 3HAHHSI €CTECTBEHHBIX
HayK, B () OPMHPOBAHUK COBPEMEHHOHN €CTECTBEHHO-HAYYHOIN KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHUS,
0 BKJIAJle POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (QYHKIIMOHAIHHON
TPaMOTHOCTH YEJIOBEKA JJISl pELIEHNS KU3HEHHBIX 33/1a4;

YMEHHE DACKpBIBaTh COJIepKaHHEe OMOJOTMYECKHX TEPMHHOB M TOHSITHNA: BUJA, OIS,
TeHO(OH/I, JBOIIOIMS, JBIKYIIUE CHIBI ((aKTOPBI) 3BOJIIOLUH, MPHUCIOCOOICHHOCTh OPTaHU3MOB,
BU1000pa30BaHuE, SKOJIOTHUECKUE (PaKTOPbI, SKOCUCTEMa, IPOLYLIEHTbI, KOHCYMEHTBI, PEIYLEHTHI, LIEIH

-

o

TTUTaHMS, DKOJIOTHYECKasl MMpaMuia, OMOreoltgH03, Ornochepa;
ﬂ&ﬁ@lﬁ[ﬁ}lﬂ‘nﬁtﬂﬁmqewne teopuu (dBOIOIIMOHHAST Teopus Y. [lapBuHa, CHHTETHUECKas

TENEK PPOMHON MOQAAGBKKoHOMepHOLTH (3apoabimesoro cxoacrsa K. M. bapa, uepenosanus
TJIaBHBIX HanpasieHuil u myteid sBomonuu A| H. CeBepiioBa, yuenust o ouocdepe B. . Bepnajckoro),

Ceprugurar OE4 Jﬁﬁﬁ%ﬁmpﬁﬁqﬁ{%&gﬁﬁﬁomn K KHBBIM CHCTEMAM;
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YMEHHUE BJaJeThb METOJAMHU HAy4YHOI'O MO3HAaHMUs B OMOJIOTMM: HAOJIIOJCHHE U ONHUCAHUE KUBBIX
CHCTEM, IPOLIECCOB U SIBJICHUI, OpraHU3alys U [IPOBeIeHUE OMOIOrn4eCKOro SKCIEPUMEHTA, BbIIBUKECHUE
TUIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXAY HCCICIYyEeMbIMH BEIMUYMHAMH, OOBSCHEHUE IMOIYyYCHHBIX
pe3ybTaTOB, HCIIOIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUH M 3aKOHOB, YMEHHE JAejaTh BBIBOJIBI Ha
OCHOBAHUH TOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIC IIPU3HAKM CTPOCHUS OMOJOIMYECKMX OOBEKTOB: BHJIOB,
TOMYJISIMK, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHWOTCOIEHO30B M JKOCHCTEM, OCOOCHHOCTH
IPOLIECCOB:  HACICACTBEHHOM  M3MEHYMBOCTH,  €CTECTBEHHOrO0  OTOOpa,  BHI000pa30BaHMS,
IPUCIIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBHUS SKOJIOIMYECKUX (PaKTOPOB HAa OPraHU3MbI, [IEPEHOCA BELIECTB
M TIOTOKAa SHEPrHMHM B JKOCHCTEMAax, aHTPOIOTEHHBIX W3MEHEHHWH B HKOCHCTEMax CBOCH MECTHOCTH,
KPYrOBOpOTa BELIECTB M OMOTCOXUMHUYECKHX LIUKIOB B Onocdepe;

YMEHHUE IPUMEHATH MOJyYCHHBIEC 3HAHUS 17151 OOBSICHEHHUsI OMOJIOTMUECKUX IIPOLIECCOB U SIBICHUH,
JUISL IPUHATHUSL TPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKM3HHU C LEJbI0 oOecrevyeHus] Oe30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOLIMX JIOJEH, COOMIOAEHHs HOPM TIPaMOTHOTO IOBEJICHHS B
OKpY’KaroIei MpUpOTHON cpejie, MOHNMaHue He0OX0MMOCTH HCTIOJIb30BaHNUs JOCTHYKEHNH COBPEMEHHON
OuoJIoruy Ui PalMOHAIBLHOTO IPUPOOIOIb30BAHNS;

YMEHHUE pellaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]]aul, COCTABIATh CXEMBI MIePEHOCa BEIECTB U
SHEPTHH B SKOCHCTeMaX (IeTH MTUTaHHs);

YMEHHE BBITIONHATH JTA0OpaTOPHBIE W MpaKTHYECKUEe PabOThI, COONII0IATh TIpaBuiia Tpu padboTe ¢
y4eOHBIM U JJA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTUYECKU OLICHUBATH U HHTEPIPETHPOBATH MHPOPMALIUIO OHOIOTUIECKOTO COICPIKAHMS,
BKJIIOYAIOLIYI0 IICEB/IOHAYYHbIE 3HAHUS U3 PA3JIMUHBIX MCTOUYHHUKOB (CpeAcTBa MaccoBoil MH(opmanuy,
HAYYHO-TIONYJISIPHBIE ~ MaTepualibl),  PaccMaTpuBaTh  INIOOANBHBIE  HKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHUs, 0000IIast OHOIOTHYECKYTO
MH()OPMALUIO U3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO MCIIOIb30BATh MOHATUHHBIN anmapaTr OMOIOTHH.

OI'BHY «MHucTHTYT coaepkanus 1 MeTo/1oB o0ydyenust umenu B.C. Jleanesay
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TemaTu4eckoe IVIAHUPOBAHUE

10 KJIACC
Ne HaunmveHnoBanue pa3genoB U TeM KoanuecTtBo yacos DNEeKTPOHHbBIC (umudposbie)
T1/T1 MIPOTPaMMBI Beero KoHTporbHbie TpakTideckue 00pazoBaTenbHbBIC PeCypChl
paboThI paboThI
1 buonorns kak Hayka 2 0.5 bubnmorexa HOK
https://m.edsoo.ru/7f41c292
2 JKuBble cUCTEMBI U UX OPraHU3aLUs 1 Bubanoreka LHOK
https://m.edsoo.ru/7f41¢292
3 XUMHUECKHII COCTaB U CTPOECHUE 8 1 bubnmoreka HOK
KJIETKH https://m.edsoo.ru/7f41¢292
4 KusuenesarenpbHOCTh KISTKU 6 Bbubanoreka LHOK
https://m.edsoo.ru/7f41¢292
5 PasmHO)XeHHE UM MHAMBHUAYaIbHOE 5 1 Bubanoreka LHOK
pa3BUTHE OPTAHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCT, M U3MEHYHBOCTH 8 1.5 Bubnumoreka LHOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
7 Cenexnust OPTraHu3MOB. OCHOBEI 3 bubnumoreka LHOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
8 DBOJIIOIIMOHHAST OUOJIOTHS 9 1 Bubnumoreka HOK
https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME M pa3BUTHE JKU3HU Ha 9 0.5 bubnuoreka [HOK
3emiie https://m.edsoo.ru/7f41cc74
10 Opranu3Mel 1 OKpysKarolias cpesia 5 1 bubnuoreka [HOK
https://m.edsoo.ru/7f41cc74
11 Coo0mecTBa u 3KOJIOTHYECKUE 9 Bubnuoreka LHOK
- CHCTEMEL ~ https://m.edsoo.ru/7f41cc74
12 oKy MEBFPFIOTHIPNGAH 3 Bubnorexa [IOK
ANEKTPOHHOM noanUCLIO https://m.edsoo.ru/7f41cc74
CeprupukaT O 2607 EC 3o/ 23 COFB7CBEGTF2
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MPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA30OBATEJBHOM ITPOT'PAMMBI

1

0 KJIACC

Kox
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemMble nMpeAMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/LHOM
NMPOrpaMMbl CpeHero 001ero oopa3oBaHusi

CdopmupoBaHHOCTH 3HAHUH O MECTE U POJIK OMOJIOTHU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHIH COBPEMEHHOW €CTECTBEHHO-HAYYHOUW KapTHHBI MHUpa
Y HAYYHOTO MHUPOBO33PEHHUS; O BKJIAJIE POCCHUCKUX U 3apYOEKHBIX yUEHBIX-OMOJIOTOB B
pa3Butre Ononornu; GyHKIHOHATEHOW TPaMOTHOCTH YEIIOBEKa JIJISl PEIICHNUS )KU3HEHHBIX
3amaq

YMeHue packpbeIBaTh coiepkaHre OMOIOTHIECKUX TEPMUHOB U TIOHATHH: )KU3Hb, KIIETKA,
opranusM; MeTabom3M (0OMEH BEIIECTB U MPEeBpalleHIe YHEPTUH ), TOMEOCTa3
(camoperynsiius), ypOBHEBasl OpraHU3aLUs KUBBIX CUCTEM, CAMOBOCIIPOM3BEICHHE
(pempoaykuys), HacIeICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE

YMeHue u3naraTb OMOJIOTHIECKUE TEOPHH (KIIETOYHAS, XPOMOCOMHas, MyTallMOHHast),
3akoHbl (I'. Mengnens, T. Moprana, H.W. BaBunoBa) u yuenus (0 eHTpax MHOT000pasus 1
MIPOUCXOXKIEHUS KyIbTYpHBIX pactenuit H.W. BaBuiosa), onpenensaTs rpaHUIIBI HX
MPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BIageTb METOJaMH HAyYHOTO MTO3HAHMS B OMOJoTuH (HaOII0AeHNE U OMTHCaHNe
JKUBBIX CHCTEM, IPOIIECCOB U SBICHU; OPraHU3aINs U MPOBEIeHNE ONOIOTHIECKOTO
SKCIIEPUMEHTA, BBIIBIDKEHUE THIIOTE3b]; BRISBIICHHIE 3aBHCUMOCTH MEX]Ty UCCIIEyEeMbIMH
BEITMYMHAMU, OOBSCHEHHE MTOTyUYeHHBIX PE3yIbTaTOB, NCIIOIH30BAHHBIX HAYYHBIX MTOHATHH,
TEOPH 1 3aKOHOB; YMEHHUE JIEIAaTh BHIBOBI HA OCHOBAHUH TTOJIYICHHBIX PE3YyIbTaTOB)

YMeHHE BBIIEIATH CYIIECTBEHHBIE ITPU3HAKY BUPYCOB, KJIIETOK IPOKAPHUOT U 3YKAPHUOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPIraHU3MOB; OCOOEHHOCTH MPOIIECCOB 0OMEHa
BEIIECTB M NPEBPAIICHUS SHEPTUHU B KIIETKE, (POTOCHHTE3a, IIIACTHIECKOTO U
JHEPreTHYECKOro 0OMeHa, XeMOCHHTE3a, MUT03a, MeH03a, OTIOI0TBOPEHHS, PAa3MHOXKEHHUS,
WHIMBUAYaAIBLHOTO PAa3BUTHA OpraHu3Ma (OHTOTI€HeE3)

YMmenue IIPUMCHATDH IMOJTYUCHHBIC 3HAHUA I 00BsICHEHNS OMOJIOTHYECKUX IIpoueCcCoOB U
ﬂBHeHHﬁ, AJI IPUHATHSA NPAKTUICCKUX pemeHHﬁ B HOBCe,Z[HGBHOﬁ JKHM3HHU B LECIIAX
obOecrieueHUs 0€30MaCHOCTH CBOETO 3A0POBbBA U 3J0POBbA OKPYKAOIIUX J'IIO,E[Gﬁ,
CO6J'II-OI[€HI/I$I HOPM IpaMOTHOI'O ITIOBEACHUS B Oprxcanmeﬁ HpHpOHHOﬁ Cpeac; NIOHMMaHuC
H606XOZ[I/IMOCTI/I HCITIOJIb30BaHUA ,Z[OCTI/I)KeHI/Iﬁ COBpeMeHHOfI OHOJIOTUU U OMOTEXHOJIOTHI
IJId pallMOHAJIBHOT'O ITPUPOJ0IIOJIb30BaHUA

YMmenue peuiaTh 3JIEMCHTAPHBIC TCHETUYCCKUEC 3a/la4 HA MOHO- U JII/IFI/IGPI/IIIHOG
CKpC€IIMBaHUE, CUCIINICHHOC HACICA0BAaHNUE,; COCTABJIATh CXEMBI MOHOI‘I/I6pI/IJ1HOFO
CKpC€IIBaHWA AJIA MMPEACKa3aHUA HACJICAOBaHUA ITPU3HAKOB Y OpraHU3MOB

YMeHue BBITIONHATH JTA0OpaTOpHBIE U MPAKTHYeCKUe paboThl, COO0AATE MpaByiia Mpu
paboTte ¢ yueOHBIM 1 1a00paTOPHBIM 000y IOBaHHEM

YMeHne KpUTHUYECKH OIIEHUBATh M HHTEPIPETHPOBATH HHPOPMAITUIO OUOIOTUIECKOTO
coJiepKaHus, BKIIIOYAIOITYIO MICEBAOHAYYHBIE 3HAHUS U3 Pa3INYHBIX HCTOYHUKOB (CMU,
HAYYHO-TIONYJISIPHBIE MaTEePUabl); ITHYECKUE aCTIEKTH COBPEMEHHBIX HCCIICIOBAaHUN B

-

OMOJIOruU, MEIUIIMHE, GHOTEXHOIOTHH

O

OOKY

CepTugi

Weﬁ]gg&% COOCTBEHHBI¢ MMCEMEHHBIC U YCTHBIE COOOIIeHMsI, 00001Ias

10 IJEKT Pﬂw%&%MopMaunm 13 HCCKOJIBKMX NCTOYHUKOB, T'PAMOTHO HUCIIOJIB30BATh

kat OE42607FIFEC3Y
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11 KJIACC

Kona

NpoBepsieMOro
pe3yJabrara

IIpoBepsiemMble nNpeAMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI 00pa3oBaTebLHOM
NMPOrpaMMbl CpeIHero 0011ero 0opa3oBaHusi

CdopmupoBaHHOCTH 3HAHUH O MECTE U POJIA OMOJIOTHU B CUCTEME HAYYHOTO 3HAHUS
€CTCCTBCHHBIX HAayK, B (JOPMHUPOBAHUH COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTHHBI MHpa
Y HAYYHOTO MHUPOBO33PCHUS; O BKIIJIC POCCUHCKUX U 3aPYOCIKHBIX YUEHBIX-OUOJIOTOB B
pasButue Ononornu; GyHKIHOHATEHOW TPaMOTHOCTH YeJIOBEeKa JIJISl PEIICHNUS )KU3HEHHBIX
3amaq

YMeHHe pacKpbIBaTh Co/lepKaHie OMOIOTHYECKUX TEPMUHOB W TIOHSTHIHA: B, OITYJISALIHS,
reHO(OH T, IBOIIOIHS, IBMKYIIHE CHITHI ((DaKTOPHI) SBOIIOINH, IPUCIIOCOOIEHHOCTh
OpraHn3MOB, BU000pa30BaHUE, IKOJIOTHYECKUE (DaKTOPHI, SKOCUCTEMA, TTPOTYLICHTHI,
KOHCYMEHTHI, pCAYLCHTLI, LS INTAaHUA, SKOJIOTHYCCKasd ImupamMuaa, 6I/IOTCOHCHO3,
ounochepa

YMeHune uznaraTb OMONIOTHIECKUE TEOPHH (IBOIIOIHOHHAS TEOPHS

Y. JlapBuHa, CHHTETHYECKAs TCOPHUS IBOJIIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogpreBoro cxonctsa K.M. bapa, yepenoBanus riiaBHbIX HaIpaBIeHUM U myTei
spomonuu A.H. CeBeprioBa, yuenus o 6uocdepe B.M. BepHanckoro), onpenensiTs
IPaHMLBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BIafeTb METOJaMH HAyYHOTO MTO3HAHMS B OMOJoruy (HaOII0AeHNE U OMTHCaHNe
JKUBBIX CHICTEM, IPOIIECCOB U SBJICHUI; OPTraHU3aNNs U TIPOBeIeHNE OMOIIOTHIECKOTO
SKCIIEPUMEHTA, BBIIBIDKEHUE THIIOTE3b]; BRISBIICHIE 3aBICUMOCTH MEX]Ty HCCIIETyEeMbIMH
BEITMYMHAME, OOBSCHEHHE MTONTyYEeHHBIX PE3yIbTAaTOB, UCIIOIH30BAHHBIX HAYYHBIX MTOHATHH,
TEOPH 1 3aKOHOB; YMEHHUE JIENAaTh BHIBOJBI HA OCHOBAHUH TTOJIYICHHBIX PE3YyIbTaTOB)

YMenue BBIACIIATE CYIHICCTBECHHBIC IPU3HAKN CTPOCHUA OHMOJIOTHYECKUX OGBGKTOB: BH0B,
MOMYJISIAN, TPOJYIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB HACIEICTBEHHON N3MEHUNBOCTH, €CTECTBEHHOI'0 0TOOpa,
BUI000pa30BaHMs, MPUCIIOCOOTICHHOCTH OPraHU3MOB, JIEHCTBHUS SKOJIOTHIECKUX (PaKTOPOB
Ha OPTaHM3MBI, IEPEHOCA BELIECTB U MIOTOKA DHEPTUHU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
M3MEHEHHH B DKOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTa BELIECTB U OMOTCOXUMHYECKUX
LIUKIIOB B Onocdepe

YMeHne npuMeHsTh MOyYeHHbIE 3HAHUS 17151 00BSICHEHHS OMOJIOTMYECKUX IPOLIECCOB U
SIBIICHUH, JUIS IPUHATHS IPAKTHYECKUX PELIEHUI B TOBCEIHEBHOM KU3HU B LIEIAX
obecriedeHus1 0€30MaCHOCTH CBOETO 3/10POBbS U 310POBbs OKPY KAIOIUX JIOACH,
COOJTIO/IEHUSI HOPM IPaMOTHOTO TIOBEJICHHS B OKPY’KaroIlel MpHUPOAHON cpesie; MOHUMaHue
HEOOXOJIMMOCTH UCTIOJIb30BAHUS IOCTHIKEHUI COBPEMEHHON OMOJIOTUH JUIst
PaIOHAIBHOTO TPUPOIOTIOIH30BAHMS

YMeHue pemaTh JI1eMeHTapHble ONOJIOrMYecKHe 3a1a41, COCTABIISITh CXEMBI IIEpEHOCa
BEIIECTB U PHEPTHH B SKOCHCTeMaxX (e MTUTaHNSA)

YMeHue BBITIONHATH JTA0OpaTOpHBIE U MIPAKTHYECKUe paboThl, COOIIOAATh MPaBwiia MPH
pabote ¢ yueOHBIM U Ta0OPaTOPHBIM 000PYIOBaHUEM

\©

YMeHne KpUTHUYECKH OIIEHUBATh M HHTEPIPETHPOBATH HHPOPMAITUIO OMOIOTUIECKOTO
coJiep>KaHusl, BKIIOUAIONIYIO NICEBAOHAYYHbIE 3HAHUS U3 Pa3IUYHbIX HcTouyHUKOB (CMU,

-
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IIpoBepsieMble MpeqMeTHBIE Pe3yJbTATHI OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI

NPOBEPSIEMOT 0
pe3yJbTaTa

NMPOrpaMMbl CpeIHero 0o11ero 00pa3oBaHusi

YmMmenne co3gaBath cOOCTBEHHBIE IMCHEMEHHBIEC U YCTHBIE COOOIIeHHs, 00001Iast
10 OMO0JIOTHUECKYI0 HH(POPMALMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCIIOJIb30BaTh
TTOHATUHHBIN armapaT OMOIOT I

INPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3JIeMEeHT cOAepPKAHAS

1 buonorus kak Hayka

1.1 buonorus — Hayka o >xuBo# npupoze. Poss Ouosnoruu B popMUpOBaHUM COBPEMEHHON HayYHOH

' KapTUHBI Mupa. CucreMa OMOIOTHYECKUX HAYK

12 MeToabl TO3HAHUS KUBOM MPHUPOIBI (HAOII0EHHE, SKCIIEPUMEHT, OMICcaHNe, H3MEPEHHE,
KJTACCH(UKAIIHSI, MOISITHPOBAHNE, CTATUCTHYECKAsT 00pabOTKa JTaHHBIX)

2 JKuBble cUCTEMBI U UX OPraHU3aLUs

71 JKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydenus ouonorun. CBOWCTBa OHOCHCTEM U MX
pasHooOpasue

29 YPpOBHU OpraHn3anuy OMOCHCTEM: MOJEKYIIPHO-TEHETHUECKUHN, KIIETOUHBINA, OPTaHU3MEHHBIH,
MOITYJIAIMOHHO-BUIOBOW, 9KOCUCTEMHBIH, OnochepHbIit

3 XUMHUUYECKHUI COCTaB U CTPOEHUE KIIETKU

XUMHUYECKHUI COCTaB KJIETKH. XUMUYECKHUE 3IEMEHTBI: MaKpOAJIEMEHThI, MUKPO3JIeMEeHTHL. Boaa u
3.1 MUHEepanbHble BemecTBa. OyHKIMM BOJABI U MUHEPAIbHBIX BelIeCTB B KiIeTKe. [lonnep:xanue
OCMOTHYECKOr0 Oajranca

32

benku. CocraB u cTpoeHue 6eIK0B. AMMHOKHCIIOTBH — MOHOMEPHI OenkoB. Hesamenumele u
3aMEHHMbIE AMUHOKHUCIOTEL. AMUHOKHCIIOTHBIM COCTaB. YPOBHHU CTPYKTYPBI O€IKOBOI MOJIEKYJIbI
(nepBUYHasL, BTOPUYHAS, TPETUYHAS H YETBEPTUUHAS CTPYKTYpa). XUMHUYECKHE CBOHCTBA OEIKOB.
buonornueckue GpyHKinu OEIKOB.
®epMeHTBI — OroNoruueckre Kartanu3zaTopel. CTpoeHre GpepMeHTa: akTUBHBIN IEHTp, CyOcTpaTHas
cnenupuaHocTs. Kodepmentsl. Buramunbl. OTiinunst epMEHTOB OT HEOPIraHUYECKUX KaTallu3aTOpPOB

YrieBoabl: MOHOCaxapu bl (III0K03a, prbo3a 1 Je30KCHpr003a), Tucaxapuibl (caxaposa, JJakTo3a) U
noJrcaxapusl (KpaxMal, MIIMKOTeH, [eJlTro03a). bruonornueckie GyHKIMT YTICBOIOB.

3.3 JIvnuapr: TPUTITHIEPUIBL, CTEPOUIbI, pochomunuabl. ['uapoduabHO-rHApoPOOHBIE CBOWCTRA.
buonornueckue Gpynknnu munumaoB. CpaBHEHUE YTIIEBOIOB, OSIKOB U JIMMIHAOB KaK HCTOYHHUKOB

SHEPTUHU
3.4 Hyxneunnossie kuciotel: JIHK u PHK. HyxneoTtunsl — MOHOMEpBI HyKJIENHOBBIX KHCIOT. CTpoeHue u

' ¢ynkuun JHK. Ctpoenne u ¢pynkuun PHK. AT®: ctpoenune n pyHkuuu
3.5 uTonmorus — Hayka o kietke. Knerounas teopust. MeToab! H3y4eHHs KIETOK
36 Knerka kak nenoctHast xusas cucrema. O0miye npu3Haky KIETOK: 3aMKHYTasl HapyXHas MeMOpaHa,

' monekynbl JIHK kak reneruueckuil anmnapar, cucteMa CUHTe3a Oelka

THIBI KIETOK: 3yKapuOTHYECcKas U mpokapruoTHieckas. OcOOEHHOCTH CTPOECHUS MPOKAPUOTUIECKOH

3.7 kieTku. Kiierounas crenka 6axtepuii. CTpoeHne 3yKaprHOTHIeCKOH KieTKH. OCHOBHBIE OTINYHS

- PACTUTEIRHON, KUBOTHON U TPUOHON KIETKH

O |k

i3

JTHOMEM

ﬁl‘mKHCTOK — kel
ﬁ)ﬁl@bﬁs CBOMCTBA Y

AHHBIC OPraHoOn bl KJICTKHU: OH,

f'oYHas CTEHKA, TIIMKOKAINKC, MX (yHKIIHH.
i pynkiuu. [{uTormiasma u e€ opraHouIbI.
norutazmarudeckas cethb (DI1C), anmapat [Noxapmxwy,
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IIpoBepsieMblii 371eMEHT COIEPKAHUSA

nu30coMbl. [1omyaBTOHOMHEIE OPraHOUIBI KJIETKH: MUTOXOHIPUH, TACTUABL. [IpoucxoxaeHue MUTo-
XOHApHWH U TiacTua. Buapl ractun. HemeMOpaHHBIE OPTaHONIBI KIIETKH: pHOOCOMBI, KIICTOTHBIH
HEHTP, PECHUYKH, KTyTUKH. DYHKIINN OPTaHOUIOB KJIETKH. BKITIOUeHwHS

3.9

Snapo — perynsaropHsIii neHTp KineTku. CTpoeHue sijpa: suepHas 000JI09Ka, Kaproruia3mMa, XpoOMaTrH,
SIIPBIITKO. XPOMOCOMBI

3.10

TpaHCHOPT BELIECTB B KIIETKE

KuznenessTeabHOCTh KIETKH

4.1

OOMeH BeIIeCTB, I METa00IN3M. ACCUMUIIATINS (TUTACTHYSCKHA OOMEH) U JVCCHUMILISIIHS
(PHEpreTHYEeCKUit 0OMEH) — IBE CTOPOHBI €AMHOTO Mporecca MeTadom3Ma. THITEl oOMeHa BEIECTB:
aBTOTPO(MHEIN M reTepoTPOdHBIH.

Ponb pepmMeHTOB B OOMEHE BEIIECTB U PEBPAIICHUU SHEPTHUHU B KIICTKE

4.2

®otocunres. CBeToBas u TeMHOBas ¢a3bl porocuHTe3a. Peakunu gortocunresa. DPpdekTuBHOCTD
¢orocuHTe3a. 3HaueHne GOTOCHHTE3a AN KU3HU Ha 3emiie. BausHue ycnoBuii cpenbl Ha poTOCHHTE3
1 CTIOCOOBI MOBHIIIEHHS €T0 MPOAYKTUBHOCTU Y KYJIbTYPHBIX PACTECHHH.

XemocuHTe3. XeMOCHHTe3upyoye 0akTepuu. 3HaueHUe XeMOCUHTE3a JJIsl AKU3HU Ha 3eMiie

4.3

OHepreTudeckuii oOMeH B KJeTKe. Paclensenue BenecTs, BIICICHUE U aKKyMYJTUPOBaHUE SHEPTHU B
KJIETKE. DTaIlbl SHEPreTHUecKoro oomMena. [nukomnu3. bposkeHue u ero Bujsl. Kuciopoanoe
OKHCIJICHHUE, WM KIIETOYHOE JbIXaHne. DPPEeKTUBHOCTD IHEPTETUIECKOT0 OOMEHa

4.4

Peaxnum maTpuuHoro cunTesa. I'enerndeckas napopmarms u JJHK. Peanmsarms reaernaeckont
nH(pOpPMAIUH B KIIeTKe. | eHeTHIecKuii Ko 1 ero cBoWcTBa. TpaHCKPHIIIINS — MATPUIHBIN CHHTE3
PHK. Tpancnsmus — OnocunTes 6enka. KonupoBanue aMuHOKUCIOT. Posb prbocom B OnocuHTE3e
Oenka

4.5

Hexknerounsie ¢popmbl xxu3HH — BUPYCHL. VcTopust oTkpsiTus BupycoB (J.1. MBanoBckuit).
OCOOCHHOCTH CTPOCHUS M YKH3HECIATEIbHOCTH BUPYCcOB. bakTeprodaru. bonesnu pactenuii,
JKUBOTHBIX U YelIOBEKa, BhI3bIBaEMBIC BUpycamu. Bupyc ummynozaeduura genosexa (BUY) —
Bo30ynutens CITN da. [lpodunakTrka pacipocTpaHeHUs] BUPYCHBIX 3a00JI€BaHU

Pa3smHOXEHME U MHAUMBUAYAJIBHOE PAa3BUTHE OPTAHU3MOB

5.1

KieTouHbIH UK, WK )KU3HCHHBIH UK KiIeTku. MHTepdasa u muto3. [Ipoieccsl, npoTekarolye B
untepdaze. Permmkanus — peakiust matpuanoro cuarte3a JJHK. Crpoenne xpomocoM. XpoMOCOMHBIH
Ha00p — KaproTHIL. JIUMIOWIHBINH U TaIOWAHBI XPOMOCOMHBIE HAOOPHI.

Xpomatuasl. Lluromornyeckre OCHOBBI pa3MHOXKEHMSI 1 MHANBHYaIbHOIO PA3BUTHSA OPraHU3MOB.
[Henenne knerkn — muto3. Ctaguu Muto3a. [Iporeccsl, mponcxoasimue Ha pa3HbIX CTAAUSIX MUTO3a.
Buonoruueckuii cMbICI MUTO32

5.2

(DOpMBI Pa3MHOXKCHUA OPTaHU3MOB: 0ecIT0I0€ | MOJIOBOE. BI/I,Z[LI Oecronoro PA3MHOXKCHUA: NCTICHUC
HaJABOC, IOYKOBAHHUEC OJHO- 1 MHOI'OKJICTOYHBIX, cn0p006pa30BaHHe, BEreTaTUBHOC PAa3MHOKCHUC.
I/ICKyCCTBeHHOG KJIOHUPOBAHUEC OPraHU3MOB, €0 3HAUYCHUC JIS1 CCIICKIINN

53

[TomoBoe pa3MHOXKEHHE, €r0 OTINYHSI OT OECIIOIOTO.
Metio3. Ctaguu meitosa. [Iporeccsl, mpoucxosiiue Ha cTaausax Meiosa. [lopenenne XxpoMocoM B
Mero3e. Kpoccunrosep. buonornuecknii CMbICII M 3HaYEHUE Meo3a

54

I'amerorenes — nporecc 06pa30BaHUsI MMOJIOBBIX KIETOK Y )KHMBOTHBIX. [10JI0BBIE JKeNe3bl: CEMEHHUKH U
smaarukd. O0pa3oBaHue U Pa3BUTHE MOJOBBIX KIETOK — raMeT (CIIepMaTO30U/I, SHIEKIIETKA) —
cniepmaroreHes u ooreHe3. OCOOEHHOCTH CTPOCHUS SIMIIEKIETOK U CIIepMaTo30u10B. OO0 JOTBOPEHHUE.
[TapTenorenes

WMunuBunyanbHOE pa3BuTHe (OHTOTEHE3). DMOpHOHANIBHOE pa3BUTHE (3IMOpHOTeHe3). DTarbl
SMOPUOHAIBHOTO PAa3BUTHSA y MO3BOHOYHBIX KUBOTHBIX: APOOJICHHE, TaCTPYIISAIUS, OPraHOreHe3.

" 55

O
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HOCT“I‘"I@}’)HOH&L’BHO% PasBHTHe- Tunn: HQ\(%TBM6pI/IOHaJ'IBHOFO PAa3BUTHUA: TIPAMOC, HECTIPSIMOC

ﬁ&w‘gﬁ?%wmﬁﬂlﬂ Ha pa3BI/IT]’IC OpraHI/I3MOB; (baKTOpBI, CHOCO6HBIC BBI3bIBATh
R FEIERORHO Ahucio

PocTt u pa3BuTHe pacTennii. OHTOreHe3 IIBETKOBOTO PACTEHHSI: CTPOEHUE CEMEHH, CTAJANN PA3BUTHS
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6.1

IIpoBepsieMblii 371eMEHT COIEPKAHUSA

HpCIIMGT " 3aJa4u I'CHCTUKHU. HCTOpI/Iﬂ Pa3BUTUA TCHECTUKU. Bxkian pOCCHﬁCKHX n 3apy6C)KHI)IX
y‘IéHI)IX B pa3BUTUC I'CHCTHUKMU. MeToapl TEHETUKHU (FI/I6pHI[OJlOFH'{eCKHI>'I, OUTOT" CHeTI/IIIeCKPIfI,
MOJ'ICI(yJ'IHpHO-FCHCTH‘ICCKHIZ). OCHOBHBIE T€HETHYECKHE ITOHATHS. | eHeTnIecKast CHMBOJIMKA,
HCIIOJIb3yEeMasa B CXEMax CKpCHII/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH HaclieZJOBaHUS MPU3HAKOB, YCTaHOBJIeHHbIE |. Menaenem. MoHoTHOpHIHOE
CKpelmuBaHre. 3aKOH eTHHO00pa3us THOPUIOB ITEPBOTO TOKoJeHUs. [IpaBrio JOMHHUPOBAHUS. 3aKOH
pacIeruieHns Ipu3HaKkoB. | nmore3a 4ucToTsl raMeT. [loHoe 1 HEMoIHOE TOMUHHPOBAHNE.
JurubpuaHoe ckpenBaHie. 3aKOH HE3aBUCUMOT0 HaclieZ0BaHUs IPU3HAKOB. [luToreHeTndeckue
OCHOBBI TUTHOPUTHOTO CKPEIUBaHUS. AHATH3UPYIOIee CKpeluBanue. Mcnons3oBanue
AHAIM3HUPYIOIIETO CKPEITUBAHMS JUIS OTIPEACIICHUS TEHOTUIIA OCOOU

6.3

CuenneHHoe HacnenoBaHue npusHakoB. PaGora T. Moprana no cuenjaeHHOMY HaclaeJ0BaHUIO
reHoB. HapyiieHnue cuienienus TeHoB B pe3ysibTaTe KpOCCUHIOBEpa. XPOMOCOMHas! TEOpus
HACJIEICTBEHHOCTH. | eHeTHUEeCKNE KapThl.

I'enetnka nosa. XpoMOCOMHOE ONPEAEIICHUE M0JIa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBIL.
I'omoramMeTHbIe U reTeporaMeTHble Opranu3mMsl. HacienoBanne npu3HaKoB, CUEIUICHHBIX C ITOJIOM

6.4

W3menunBocTh. Buapl n13MeHYNBOCTH: HEHACIEACTBEHHAs U HaceICcTBeHHas. Poib cpensl B
HEHACJIEICTBEHHON M3MEHYMBOCTH. XapaKTePUCTHKA MOAN(PUKALIMOHHON H3MEHYHBOCTH.
BapuaunoHHslil pan u BapuannoHHas kpuas. Hopma peakuuu npusHaka. KonndyecTBeHHbIE U
Ka4deCTBEHHbIC IPU3HAKY M MX HOpMa peakiuy. CBOHCTBa MOAM(PHUKAMOHHONW H3MEHYNBOCTH

6.5

HacnencTBeHHasi, Wi TeHOTUIMYECKAs, H3MEHYMBOCTh. KOMOMHATHBHAS H3MEHYMBOCTh. Meiio3 n
MIOJIOBOM MPOIIECC — OCHOBA KOMOMHATHBHOW U3MEHUYMBOCTH. MyTallMOHHAS N3MEHUYHUBOCTb.
Knaccudukanus MyTanuii: reHHbIE XpOMOCOMHBIE, TeHOMHBIE. YacTOTa U MPUYMHBI MYyTaIHH.
MyTtareHnslie GakTopbl. 3aKOH TOMOJIOTHUECKHX PSIOB B HACIEACTBEHHOM n3aMeHunBocTr H.1.
Basunosa

6.6

I'eneruka yenoseka. Kapuorun uenoBexka. OCHOBHbIE METO/IbI TEHETUKHU Y€JIOBEKA: TeHEaTOTHYECKHH,
OJIM3HETIOBBIN, IIUTOTCHETHYECKUH, ONOXUMHYECKHN, MOJIEKYIISIpHO-TeHeTHIecKuil. COBpeMEHHOE
OIpezeseHNe TEHOTHUIA: TOTHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUITUPOBAHKE, B TOM YHCIE C
nomouisto [11[P-ananuza. HacnencrBeHHsle 3a001eBaHus YeoBeKa: TeHHbIE 00JI€3HH, O0JIE3HU ©
HaCcJIeICTBEHHON NPEeAPaCIIONOKEHHOCTBI0, XpOMOCOMHBIE Ooe3nn. CoMaTHyecKrue U TeHepaTHBHbIC
MyTanuy. [IpruHIUIEL 3710pOBOTO 00pa3a KU3HH, TUATHOCTUKH, TPOPUIAKTHKH U JICUECHUSI
TeHEeTUYeCKHUX Oose3He. MenKo-reHeTHYeCKoe KOHCYIbTUPOBaHNE. 3HAUEHNE MEeTUITNHCKOM
TeHETHUKH B IPEJOTBPAILIEHUH U JIeYEHIH FeHETUYECKUX 3a00IeBaHMI YeoBeKa

Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJOTHH

7.1

CenekIus Kak HayKa U IPOoIecc. 3apoKIeHNe CEIeKITNN i foMecTukanus. Yuenne H.W. Bapuosa o
HEHTPax MPOUCXOXKACHUS 1 MHOT000pa3usl KyJIbTYPHBIX pacTeHUH. LIeHTpbI MpoucxXoxKaeHus!
JOMAalTHUX )KUBOTHBIX. COpT, nmopoja, mirtaMm

7.2

CoBpeMeHHbIE METOJIbI CeNIEKIINHA. MacCOBBIH U HHANBUAYAILHBINA OTOOPHI B CEJIEKIIMN PACTEHUH 1
*KUBOTHBIX. O1LIeHKa 3KcTephepa. bianskopoacTBeHHOe ckpelmuBaHue — MHOpUAUHT. YucTas TuHUA.
CkpelumBaHHe YUCTHIX JIMHUN. [ eTeposuc, nnu rubpunHas cuiia. HepoacTBeHHOE CKpelBaHUe —
ayTopunuar. Otaanénnas rudbpuauzanms u e€ ycnexu. MckyccTBeHHBIN MyTareHes U MnojyuyeHne
MOJIMIUIONIOB. JJOCTHKEHNS CENEKIIMY PACTEHUH, ’KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

Buotexnonorus kak oTpacib NPOU3BOJCTBA. | eHHAs HHXeHepHs. DTallbl CO3JaHNs PEeKOMOMHAHTHON
JHK u TpancrenHbix opranu3moB. Kierounas unxenepud. Kietounsie KyabTypbl. MUKPOKIOHAIBHOE
pa3MHOXeHUe pacTeHnid. KIOHMpOoBaHUE BBICOKONPOIYKTUBHBIX CEJIbCKOXO035HCTBEHHBIX OPraHU3MOB.
Oxonorugeckre u atnaeckne mpodiemsl. ' MO — rereTnueckn MoIuGUIINPOBAHHBIE OPTaHU3MBI

-
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11 KJIACC

CunerenbcTBa 3BOTIONNH. [laneoHTONOrMYECKHE: TOCIIEIOBATEHHOCTH MTOSBICHUS BUIOB B
MAJIEOHTOJIOTMUECKOH JIETOMHCH, Tiepexoanbie popmel. broreorpaduieckne: CXOACTBO U pa3iIndne
(dayH u GJIop MaTEPUKOB M OCTPOBOB. DMOPHOJIOTUYECCKHE: CXOJICTBA U PA3JINYKsI SMOPUOHOB Pa3HBIX
BUJIOB TT03BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTHYHbBIE, aHAIOTUYHBIC, PyIUMEHTAPHBIC
OpraHbl, aTaBU3MbI. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOACTBO MEXaHU3MOB HACJICICTBEHHOCTH U

OomonuonHas Teopust Y. Hapsuna. [Ipennocsiuiki BOSHUKHOBEHHS AapBUHMA3MA. [IBIKYIIME CUITBI
HBOJTIOIMHY BHJOB 110 [lapBuHY (M30BITOYHOE Pa3MHOKEHHE IIPH OTPAaHUYCHHOCTH PECYPCOB,
HeompeaenéHAas N3MEHIHBOCTh, 00pH0a 3a CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunretnueckas teopus 3Bomonnu (CTD) u ocHOBHBIE €€ monoskeHns. MukpoasBoronws. [lomymsmums

JBwxkynie cuisl (pakTopsl) SBOMIOLMUM BUAOB B IIpUpoAe. MyTalMoHHbIH [TpoLiecc 1 KOMOWHATHBHAs
W3MEHYHBOCTH. [lomymsronHbIe BOHEL U Apeiid reHoB. M3omsaius u murpanusi. EcrecTBeHHBIN 0TOOD
— HarpapJsiomuil haktop sBosouyu. OopMbl ecTeCTBEHHOT0 0TOOpA.

[Tprcnoco6IeHHOCTh OPTaHU3MOB KakK pe3yabTat 3Botonun. [Ipumepsl npucnocodneHuii y

Bun u Bunoo6pasosanue. Kpurepuu Buna. OCHOBHBIC (hOpMbI BUI000pa30BaHus: reorpaduyeckoe,

MaKpOC-)BOJHOHI/I}I. q)OpMI)I OBOJJIIOIIHH (I)I/IJIGTI/I‘IGCKaH, JUBCPIreHTHAA, KOHBCPICHTHAs, MapajuICIbHasd.

JoHayuyHbIEe IPEACTABICHUS O 3aPOKICHUY KU3HU. HaydHble THIIOTE36I BOSHUKHOBEHUS JKH3HU Ha
3emiie: abnoreHes3 U MaHCTiepMuUsl. XUMHYECKas 3BOIONHS. JKCIIEPUMEHTAIHHOE TOATBEPIKICHUE
XUMHYECKOi 3Bomonny. HavanpHbie sTansl 6nonorunyeckoii sBomtorun. [ umoreza PHK-mupa. [lepsoie
KIIETKH ¥ UX 3BOMOnHA. GopMHUpPOBaHHE OCHOBHBIX TPYIIT )KUBBIX OPTaHU3MOB

PasBuTHe xu3HN Ha 3emiie 1o 3pam H nepuoaaM. Katapxei. Apxeiickas 1 MpoTepo3oiicKas 3pbl.
[Taneo3zoiickas 3pa u e€ mepuoIpl: KEeMOPUUCKHUNA, OPIOBUKCKHN, CHITYpUHCKUH, IEBOHCKHIA,
KaMEHHOYTOJIbHBIN, TepMCKUid. Me3030ickast apa U €€ epruoibl: TPUACOBBIH, FOPCKUI, METOBOM.
Kaiino3oiickas spa 1 e€ nepropl: maleoreHOBbII, HEOTEHOBBIM, aHTPOIIOTEHOBBIN. XapaKTepUCTUKa
KJIUMaTa ¥ Te0JIOTHYecKX MporeccoB. OCHOBHBIE 3TAIbl HBOJIOLNN PACTUTEIHFHOTO U )KUBOTHOTO
MUpa. ApoMopdo3bl y pacTeHUH U KUBOTHBIX. [10siBIIeHHE, paclBET M BEIMUPAaHUE TPYII KUBBIX

Cucrema OpPraHUYCCKOro Mrupa Kak OTpax€HHUEC 3BOJJIIOLMHA. OCHOBHBIE CHCTEMAaTHYECKHE TpyIIIbI

SBOJ'IIOLII/IH YCJIOBCKaA. AHTpOHOJ'IOFI/Iﬂ KaK HayKa. Pa3Butue Hpe,I[CTaBJ'IeHI/Iﬁ O MPOUCXOKACHUN
YCJIOBCKaA. MCTOL[LI H3Yy4YCHUS aHTPOIIOTCHE3Aa. CXO)_'[CTBa U pas3jinyus 4CJIOBCKA U ) KUBOTHBIX.

JBwxyure cuisl (Gakropsl) anTpornoreHesa. HacnencrBenHast ©3MEHUYNBOCTE M €CTECTBEHHBINH OTOOD.
OOmiecTBeHHBIN 00pa3 KHU3HU, H3TOTOBIICHHE OPYAUHN TPY/a, MBIIIUICHUE, PeYb

OCHOBHBIE CTJMH U BETBH BOJIIOIIMH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenslil, Yenosek
IPAMOXOAAIINYA, YeOBEK HeaHAePTANLCKUH, HenoBek pa3yMHblid. HaX0KH HCKOIIaeMbIX OCTAHKOB,

BDEMsI CYIIECTBOBAHMS, QOJIACTh pacpOCTpaHeH s, 00BEM rOJIOBHOTO MO3ra, 00pas )KU3HH, Opyaus

Kon IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUSA
1 OBOIIOIMOHHAS ONOTOTHS
DBOJIONIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
1.1
OCHOBHBIX META0OJUYECKUX IyTEeH Y BCEX OPraHu3MOB
1.2
1.3
KaK eTMHUIIA BUJA U DBOJIOIIUN
1.4
oprau3MoB. ApoMopd03bl U HIUOATANITALINH.
3KOJIOTHYECKOE
1.5
HeobpaTtumocTs sBomonnn
2 Bo3HUKHOBEHHE U Pa3BUTHE KU3HU HA 3eMIIe
2.1
2.2
OpraHu3MoOB
2.3
OpraHU3MOB
2.4 CucremMaTluecKoe MOJIOKEHHUE YEIOBEKa.
2.5
-
LEER
WA T IWIET TN 00
0 2.6 3

Q ﬁaﬁﬁﬁﬁ%ﬁ%‘aﬁw OoJIBIIINE [pachl: €BPOIICOUIHAS (€Bpa3HICKas), HETPO-aBCTPAIOH THAS

dKBaTOpHaIbHAs ), MOHTOJIOUTHAS (a3UaTCKO-aMepPUKaHCKast). YepThl MPUCTIOCOOICHHOCTH
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IIpoBepsieMblii 371eMEHT COIEPKAHUSA

MIpEICTaBUTENICH YEIOBEUECKUX Pac K YCIOBUAM CyIIeCTBOBaHU. EMUHCTBO UenoBeueckux pac.
Kputuka pacuzma

Opranu3Msl 1 OKpy’Karomias cpeia

3.1

DKOJIOTHS KaK HayKa. 3aJa4u U pa3zielibl 3KOJIOTHU. MeTOIbl SKOJOTHYECKUX HCCIIETOBAHHN.
DKonormgeckoe MUpoBo33peHue. Cpeapl OOMTaHWS OPTaHW3MOB: BOJIHAS, HA3€MHO-BO3IyIIIHAS,
MOYBEHHAs!, BHYTPHOPTaHU3MEHHAS

3.2

Oxonormueckue paktoprl. Kitaccudukarys SK010rndeckux (pakTopoB: aOMOTHYECKHE, OMOTHIECKUEC U
aHTpOIIOTeHHbIC. JIeiicTBIE SKONOTHYECKIX (PAaKTOPOB HA OPTraHU3MBI

3.3

AbGunotndeckue (haKTOPHI: CBET, TeMIIepaTypa, BiakHocTh. DoTtonepuoamsm. [Ipucnocobnenns
OpPraHU3MOB K JICHCTBHIO a0MOTHYECKUX (HaKTOPOB. bronornueckue purMsl

34

buoTtnueckne dakTopsl. Buapl OMOTHYECKHNX B3aNMOACHCTBUN: KOHKYPEHIIHS, XHITHUIECTBO,
napa3uTH3M, MyTyaJIn3M, KOMMEHCAIH3M (HaxJIeOHNYECTBO, KBAPTHPAHTCTBO), AaMEHCAIIU3M,
HeHTpanu3M. 3HaueHue OMOTHYECKUX B3aMMOJICHCTBUI IS CYIIECTBOBAHHS OPraHU3MOB B
MPUPOIHBIX COO0IIECTBAX

3.5

DKOJIOTHUECKHUE XapaKTEPUCTUKHU NOMyIIsiiiy. OCHOBHBIE TIOKA3aTE ! MOIMYJISIMK: YUCICHHOCTD,
IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpalus. JJuHAMUKa YMCIIEHHOCTH NOIYJISLNAN U €€
perynsuus

Coo0111ecTBa U DKOJIOTHYECKHE CUCTEMBI

Coo0111ecTBO Oprann3MoB — OroreHo3. CTpyKTypbl OMOLIEHO3a: BUIOBAs, TPOCTPAHCTBEHHAS,
Tpouyeckas (mumieBast). Buapl-nomuHaHTEL. CBA3H B OHOIIEHO3€

4.2

DkoJoruueckue cucTeMsl (3kocuctemsl). [ToHsTre 00 3KOCHCTEME M OHOTeoIieHO3e. DYyHKIIMOHATBHBIC
KOMIIOHEHTBI 9KOCHCTEMBI: TPOAYIIEHTHI, KOHCYMEHTHI, PeyIeHThl. KpyroBOpOT BEIIECTB H MTOTOK
SHEprum B sKocucTeMe. Tpodudeckue (MUIIEBbIe) yPOBHH dKOCHCTEMBI. [IuIeBkIe 1enu u ceTy.
OCHOBHBIE ITOKa3aTeIH SKOCHCTEMbI: OMoMacca, MPOYKIH. DKOJIOTHUECKHE TTHPAMHUIBL: PO TYKITHH,
YUCIIEHHOCTH, OnoMacchl. CBOMCTBA SKOCHCTEM: YCTOMYHNBOCTD, CAMOPETYIIAINS, Pa3BUTHE.
Cykreccus

4.3

IIpupoHbie S5KOCHCTEMBI. DKOCHUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO MITH ITUPOKOJIIMCTBEHHOTO
neca.

AHTpPONOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHUCTEMBI. Y pbosKkocucTeMbl. bruonornieckoe u
XO3S5IIICTBEHHOE 3HaUEHHUE arpO3IKOCHUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak paxrop ycTounBocTu 3kocrcteM. CoxpaHeHHe OMOJIOrHYECKOT0 pa3Hoo0pasus
Ha 3emiie

4.4

VYuenue B.U. Bepranckoro o Ouocdepe. I'panunsbl, cocraB u crpykTypa ouocdepsl. JKusoe Beniecto
u ero ¢pyHkuun. OcobeHHocTH Orocdepsl Kak rI100aIbHOM HKOCUCTEMBL. JJnHAMUYecKOoe paBHOBECHE U
oOpatHast cBs3b B Onocgepe. KpyroBopoTs! BemecTs 1 OMOreOXMMHUYECKUE LIUKIIBI 3JIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBo B Onochepe 3emiu. AHTPOIIOTeHHbIE U3MeHeHus B Onocdepe. [ mobanbHbIe
3KOJIOTMYECKUE MPOOIEMBI.

OcHOBa palMOHAJIBHOTO YIPaBICHHUS TPUPOJIHBIMU PECYPCAMH U MX HCIOTb30BaHue. JlocTmKeHUs
OHMOJIOTHH U OXPaHa IPUPOIBI

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V1A YYEHUKA

v

PybuoB A.M. u np.; [lon penaxiueit [Taceunnka

B.B. AKuHOHﬁamﬁcﬁwéﬂﬁﬁgﬂﬁmo «IIpocremenne», 2024

buonorus, :'I'F%@?ﬁt@%&?%@jﬁﬁ&ﬁmﬁ A.A.,|PyonioB A.M. u npyrue /Ilon pex. [Taceunuka
CeprudgByBr, AREIACHEpHOE B1tedHoNBIATEHETRBO «[IpocBguieHuey, 2025
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HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
CHHCOK YJIeKTPOHHBIX YYeOHHKOB MOKHO YBHIeTh Ha cafite https://digital.prosv.ru/

Poccuiickas anekTponnas mkodia (https:/resh.edu.ru/)

Doxchopa (https:/foxford.ru/ )

https://oge.sdamgia.ru/, https://ege.sdamgia.ru/

bub6auorexa IIOK https://edsoo.ru/

https://vpr.sdamgia.ru/

KM-mkousa (o6pa3oBaTesibHasi cpefa VI KOMILIEKCHOH MH(POPMATH3AIUM IIKOJIbI).
Pexum goctyna :http://www.km-school.ru

®OI'BHY «MHCTUTYT cTpaTeruu pa3BuTHS 00pa30BaHUS»

ANANENENENEN

<
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O OOKYMEHT NOAMWCAH
3NEKTPOHHOW NOAMUCHIO
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