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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTIpEJEICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4EeOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble TnonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, ColIepKaHUs, pE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHLNINAX, XapPAKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii dexnepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMoIOrHH, €€ 3HAUCHUH B MTO3HAHUU >KMBOUW MPUPOBI U 0OECIICUCHUH
CYIIIECTBOBAHMSI YeJIOBEYECKOTO o0mecTBa. COTslacHO HAa3BaHHBIM TIOJIOKCHHSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T TpeNCTaBlIeHHEe O IesIX, 00 obmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mnpeaMera «buosorus», omnpenenser o0s3aTeabHOE MPEIMETHOE
COJIEp’)KaHHMe, €ro CTPYKTYpYy, pacOpeiesieHue 1o pa3fenaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATeIbHOCTh M3YUYEHUsI YUEeOHOro Marepuaia ¢ yuéToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCA.

B nmporpaMmme 10 OHOJIOTMM TakXe YYHUTBHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOydueHusi B (OPMHPOBAHUM OCHOBHBIX BHJIOB  Y4EOHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YPOBEHB) peaIM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU OHojoruu, Onarojapss 4yeMy B HeH
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, HKOJIOTUUECKOTO MBIIUICHHUS, PEJICTABICHUN O 3I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled MpUpOIHON cpene.
[TosTOoMy Hapsxy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUM O
CTPOCHUU JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAKOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU ISl PEIIEHUs TIPUKIIAIHBIX 3a7a4, B
TOM YHCIIe: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIoBEKa, MEIUKO-
F€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
1[eJIECO00Pa3HOT0 TOBEICHUS B OKPY)KAIOIIEH MPUPOMHON Cpene, aHaiam3a
BIIMSHUSL XO3SMCTBEHHON JAESATENbHOCTA YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAaHUS K NMPUKIAJHON HAIIPaBIEHHOCTH



yaeOHoro mpenMera «buosorus» mpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHuUs
YCIOBUH ISl pEIICHUs] OJJHOM U3 aKTyalbHBIX 3aau IKOJILHOTO0 OHOJOTHYEeCKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa oOecreunBaeT (POPMHUPOBAHUE y OOYYAIOMIMXCS TMPEACTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIOIUHU, CO3JAET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKMBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GYHKIIMOHATBFHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOro W Oe3zomacHoro oOpasza
KU3HHU, SKOJOTHUYECKOT0 MBIIUICHHUS, [ICHHOCTHOTO OTHOIIECHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENbHbIX U
pa3BUBAOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaronuxcs. M3ydyenune 6uosornn oOecrieyuBaeT yciaoBus Uil (POpMUPOBaHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaguu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4EeOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAaHUIO €r0 COAEpIKAHUS, IPEICTABICHHOIO B MPOrpaMMe IO
OHOJOTHH.

Otb60p comepxkanus ydebHoro mpenmera «buosorus» Ha 6a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMHA KYJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBHM C
KOTOPBIM OOYyYalolIuecs: MOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC IS
dopMupoBaHus OOIIEeH KyJbTYpbl, ONpEACNAIONMEe aJeKBAaTHOE IOBEACHHUE
YeJIOBEKa B OKPYJKAOIIEH MPUPOJHON cpejie, BOCTPEOOBAaHHBIC B IOBCEIHEBHOMU
JKU3HU U MpPAKTUUYECKOM AesiTeabHOCTH. Oco0oe MEeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  TyMaHH3aluU
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJIEJICHBI CIIEAYIOIINE COJepKaTeNIbHble TUHUM: «bronorus kak Hayka. Metoabl
HAy4YHOTrO TNO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHUYECKOTO MHUPAY,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allud >KUBBIX CHUCTEM pa3HOr0 paHra H NpUOOpEeTEHUE YMEHUM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
JUIsl (pOPMHUPOBAHUSL NPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M TOIXOJOB K H3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN UM OMNbITa, MOJYYEHHBIX IMpHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIIOBEKOM >KHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHI, 1151 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero oOpazoBaHusi «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



CBS3b C PABOYEN ITPOTPAMMOM BOCIIMTAHUS ILIKOJIBI

Peanuzanuss BOCHHMTATENBHOIO MOTEHIMATIA YPOKOB OHOJOruu (ypo4uHOH
NESATEIbHOCTH, AayAUTOPHBIX 3aHATUH B paMKaxX MaKCUMalIbHO JIOMYCTUMOMU
y4eOHOM Harpy3KkH) MpeaycMaTpruBaeT:

- MakCHMajJbHOE  HCIOJb30BAaHUE  BOCMUTATENBHBIX  BO3MOXKHOCTEU
COJCpKaHUsl YpPOKOB [uIisi (popMHpOBaHUS Yy OOy4YaIOMUXCA POCCUHUCKUX
TPaJMIIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX U  COIMOKYJIBTYPHBIX II€HHOCTEH,
POCCHIICKOTO UCTOPUYECKOTO CO3HAHUSA Ha OCHOBE MCTOPUYECKOTO MPOCBEIEHUS;
noa00p COOTBETCTBYIOIIETO COJEPKaHUS YPOKOB, 3aJaHUM, BCIOMOTATEIbHBIX
MaTepuasoB, MPOOIEMHBIX CUTYAIIUH TSl OOCYKACHMIA;

- BKJIIOUYEHHE B COJACpKAHHE YPOKOB IIEJIEBBIX OPHUEHTHPOB PE3yIbTaTOB
BOCIIUTAHUSA, UX YUET B ONPEACICHUN BOCIIUTATENbHBIX 3a/1a4 YPOKOB, 3aHSATUH;

- BbIOOp METOJOB, METOJUK, TEXHOJOTHUH, OKAa3bIBAIOLUIUX BOCIHUTATEIbHOE
BO3/ICIICTBHE HA JUYHOCTh B COOTBETCTBUU C BOCIIMTATEIBHBIM HJICAIIOM, IENbIO U
3aJja4yaMi BOCTIMTAHUSA, IIEJIEBBIMH OpPUEHTHUPAMU PE3yIbTaTOB BOCIUTAHUS;
pealn3annio NMPUOPUTETa BOCITUTAHUS B YIEOHOM 1A TEIHHOCTH;

- TpUBJICYECHHE BHHMMAHHUA OOYy4alOUIMXCSd K LEHHOCTHOMY acCIEKTy
U3y4aeMbIX Ha YypOKax TMpEeAMETOB, SBICHUM U COOBITHM, WHUIUUPOBAHUE
OOCY>KICHHI, BBICKa3bIBAHMUI CBOETO MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIICHUS K U3YYaeMbIM COOBITUSM, SIBJICHHSIM, JIUIIaM;

- TIpPUMEHEHUE  HUHTEPaKTHBHBIX  (¢opM  ydeOHOH  paboTBl  —
UHTEJJICKTYaJbHBIX, CTUMYJHPYIOIIKUX MO3HABATEIbHYI0 MOTHBALIMIO, UIPOBBIX
METOJUK, JUCKYCCUM, JarolMX BO3MOXXHOCTh NPUOOPECTH OMBIT BEACHUSA
KOHCTPYKTUBHOTO JHAJIOTa; TPYIIOBOW paboThl, KOTOpas y4YUT CTPOUTH
OTHOIIICHUSI U JEHCTBOBATh B KOMaH/E, CIIOCOOCTBYET Pa3BUTHUIO KPUTUYECKOTO
MBIIILJICHUS;

- moOyXJeHue oO0ydarmuxcs coONoaaTh HOPMBI TOBEACHHS, IpaBUiIa
OOIIEHNS CO CBEPCTHUKAMU U TIEIarOTHIECKIMH paOOTHUKAMHU, COOTBETCTBYIOIINE
YKJIaJly IIKOJBI, YCTAHOBJIEHUE U TIOAIEPKKY JOOpOKeIaTeIbHON aTMOChepsl;

- OpraHu3alyi0 HACTaBHMYECTBA MOTHUBHUPOBAHHBIX U 3PYIUPOBAHHBIX
oOyyaroluxcs HaJl HEYCIEBalOIUMHU OJHOKIACCHUKAMH, B TOM YHCJIE ¢ OCOOBIMU
o0pa3oBaTeIbHBIMU  MOTPEOHOCTSIMHU, JAIOMIETO OOYYArOIIMMCSl  COIUATIBHO
3HAYUMBIN OTIBIT COTPYAHIUYECTBA U B3aHMHOW ITOMOIIIH;

- VHUIUMUPOBAHWE W TOMJEPKKY HCCIEIOBATEILCKON NIeATeIbHOCTH
oOyJaroluxcs, MIAaHUPOBAHUE W BBINOJHEHHE WHIAMBUAYAIbHBIX U TPYHIOBBIX
IPOEKTOB BOCIIUTATEIHHON HAPaBIECHHOCTH.



Pe3ynbTaThl €IMHCTBA YUYEOHON U BOCIIUTATENBHOUN JIEATEIBHOCTH OTPAKEHBI
B paszernie pabodeid mporpaMMbl «JIMIHOCTHBIE PE3yNbTAThl U3YYCHHS y4eOHOTO
npeaMmeta «bronorus» Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30BaHU.

Jns u3ydenus: 6MoJioruu Ha 6a30BOM YPOBHE CPEIHETo 00IIero oopa3oBaHus
otBoaMTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 knacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOU KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTob!l TO3HAaHUSI KUBOM IPUPOIbI (HAOTI0IEHUE, SKCIIEPUMEHT, OITMCAaHuE,
U3MEpeHHe, KiIacCHu(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
JKUBBIX CUCTEM OT HEOPTAHUYECKOMN MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYECKu ), OMoCc(EepHBIA.

JlemoHncTpanum:

Tabnuipl U cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», « YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI WU MHUHEpaJbHBIX BewmlecTB B Kkierke. lloanepskanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble M 3aMEHUMbIE AMUHOKUCJIOTHl. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUM OETIKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — nmpuMep B3aUMOIEHCTBHUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxienne MUTOXOHJpUN W TuiacTud. Bunbl mactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOJIEH.

Tabmuubr n cxembl: «llepuogndeckas TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaTrbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopaTopHas pabGota Ne 2. «M3ydyeHue CTpoeHUs KIETOK PACTCHUI,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIMSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpeqsl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKWA3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponbs pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



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

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuubl U cxemsl: «Tunel nuTaHus», «Merabonuzmy, «MUTOXOHAPUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KrnerouHplii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza U MHUTOS.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHUE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM M SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHMOHANIbHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHul», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MUKPOIPENapaThl «Cniepmarto3ouasl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIuInKauus «J/legeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTHKU. VIcTopus pa3BUTHUS T€HETUKU. Poib nUTOIOTHH
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsTUA. [ 'eHeTnYecKkasi CHMBOJIMKA, UCMOJIb3yEMasi B CXEMax CKPEIIMBaHUN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOHU.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['eHetnka mosa. XpoOMOCOMHOE ONpeAesieHrne noyia. AyTOCOMBI U MOJIOBBIE
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbBIN sl M BapUallMOHHAS KPUBAS.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 U TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaclieAcTBEHHOM n3menunBoctu H. . BaBunosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IIOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnuecknue W reHepatuBHbIe MyTanud. CTBOJOBBIE KIETKU. [IpuHUHAIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTBHI  ramer», «JluruOpugHoe  CKpenIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKPOITpENapaTaxy.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckass pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpBI MPOMCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. COpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

brorexHosOrus Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpHs. DTarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTudeckue  mpoosmembl. MO  —  reHeTHyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. WM. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl JoMalIHUX KUBOTHBIX», «COpTa KYJIbTYpPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISKH TUIOAOB U KOPHEIIIIOI0B AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  yYaCTOK, B TEIJIMYHOE XO3SMCTBO, J1abopaTOpHIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsE OMOJIOT M.

[IpeAnocbuUIKM BO3HUKHOBEHHS JBOJIOIMOHHON TEOPUH. BOJIIOIMOHHAS
TeopHsl U €€ MeCTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTHX HAYK.

CBuzerensctBa HBOMIONUU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHUJOB B TMaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpadguueckue: cxocTBo U paziuune GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M Pa3iauuMsi SMOPHUOHOB PA3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OBomonmonHass teopuss Y. Jlapsuna. Ilpeanoceuikn BO3HUKHOBEHUSA
JapBUHM3MA. J[BWKYyIlME CHJIBI 3BOJIOUMU BHUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas teopus 3Bostouu (CTD) u €€ OCHOBHBIE TTOJIOKEHHUS.

MuxkposBosorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrokymue cuibl ((pakTopbl) 3BOJIONKMKA BUAOB B mpupojae. MyTairoHHbBIN
Ipouecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiiuOHHBIE BOJHBI U JIped
reHoB. M301us 1 MUrpanus.

EctecTBeHHBIII 0TOOp — HampaBisiomuil ¢gakrop 3Bomaouud. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOrHYecKoe.

Makpossomonust.  Popmbl  3BOTIOUMU:  GuUIETUYECKas, JAUBEPreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IporcxoxeHne OT HeClEeUUaTU3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.



JlemoHcTpanum:

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

Tabnuup! 1 cxemsl: «Pa3BuTHe OpraHMUECKOro MUpa Ha 3emiiey», «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
CyliecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue cCoOpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHUYUBOCTHY, «Apomopdo3b», «Uauoamantanum», «OOmas aereHepanus,
«/IBmKkymne cunbl 3BomoIun», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucnoco6I€HHOCT, OPraHU3MOBY,
«["eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BU000PA30BAHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HAOOp IUIOAOB M ceMsH, Koiuiekuus «lIpumepbl 3alUTHBIX MPUCIIOCOONECHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HANpPABICHUS 3BOJIIOLIMHU», 0ObEMHAs MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIIaXHble mpenaparsl «Pa3Butue Hacekomoro», «Pa3Butne
JATYIIKWY, MUKporpenapat «/[pozopuna» (Hopma, myrauuu (GOpMbI KpbUIbEB U
OKpPACKH Tena).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onmcanue npuCcIocoOJEHHOCTH OpraHu3Ma 1
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TPENCTABICHHUS O 3apOKJICHUM >KM3HU. HayuHble Trumoresst
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
HBOMIONUSI. AOHMOTEHHBIM CUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MMOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHble 3Tansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. IlepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3so030iickas 3pa u €€ nepuoabl: TPUACOBBINA, FOPCKUI, MEJIOBOM.

KaliHo3o0Mickass 3pa W €€ mnepuoAbl: MAJICOTCHOBbIM, HEOTECHOBBIN,
AHTPONOTE€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIEHNE, pacuBET U BBIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMEHHasi CHCTeMa OPTraHUYECKOIO0 MUpay,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mysiku  «lIpoucxoxknenue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIENKUA WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTAEMbIX )KUBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[Ipucnocobnennsi OpraHu3MOB K  JIEWCTBUIO  a0MOTHYECKMX  (DaKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEeUTpau3M. 3HAueHHE OWOTHUYECKUX B3aMMOJIECUCTBHM [JIs1 CYIIECTBOBAaHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMyuka 4uCI€HHOCTH NOIMYJISIUN U €€ peryJisius.

JlemoHncTpanum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN M3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISALNUNA pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

Dkoyoruyeckne cuctembl (dKocuctemsbl). [loHsaTtne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, PEAYIEHThI. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTEIM HKOCHUCTEMBI: OumoMacca, MPOAYKIUSA. IKOJIOTHYECKUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnajackoro o ouochepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmeCcTB 1 OMOTCOXMMHYECKUE ITUKIIBI JIEMEHTOB (yTaepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHUS TMPUPOJHBIMU pECypcaMd U MX HCHOdb30BaHue. JlocTHKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBay, «llenmu nutanusy, «IKoJIOTHUECKAs TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHMsI BO3/IyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBIISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojaelb-anrukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
YKUBOTHBIX, MPUHAIICKAINE K PAa3HBIM SKOJOTHUYECKHM TPYIMIaM OJHOTO BHJA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cornmacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3ylbTaTam
OCBOEHHUS  OOy4YalOIUMHUCS TPOrpaMM  CpelHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJlbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABJIAIONIME: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPENIENICHHUI0, HajJu4yhe MOTHUBaUM K OOy4YeHHI0  OHOJOTuH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAAUIUNA Pa3BUTHUA OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHus, HAIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonaorus» AOCTUTAKOTCS B
CANMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULUMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepanuu, npupoae u
OKpYKaroUIen cpelie.

JlnyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH M CIOCOOHOCTH O0YYAIOITUXCSl PYKOBOJICTBOBATHCSA
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA JIEITEIBHOCTH B MPOLECCE PEAU3alli OCHOBHBIX HAIIPaBJICHUN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS



c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMO3MIIMIO 1O OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYyJIbTYPHBIMUA LICHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS .

chOpMHUPOBAHHOCTh pOCCUICKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM MPHUPOIBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOULICHHE K MHUPY, BKJIIOYAsl ICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

NOHMMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBHA JKUBOW MIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPD@KECHHMIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIISITh KAYECTBA TBOPYECKON JIMYHOCTH;

S) ¢pusuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ar0NOTy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro oopasza KU3HU
(3m0poBO€  NUTaHHWE, COOJIOJEHUE TUTHEHMYECKUX TpPaBWJI U HOPM,
cOaaHCUpPOBAaHHBIA PpPEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOUIEHHUS K
COOCTBEHHOMY (DPM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOJCH;

OCO3HAHHWE MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHbIE KM3HEHHbIE TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHUIO W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUST TIOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCIEICTBUN IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOsieM M MyTel ux
pelieHus;

CIIOCOOHOCTBh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS MpU pELICHUH TNpoOJieM, CBSA3AHHBIX C pPAlMOHAIbHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIOJIEHUE  TpaBWJ  TOBENEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAx, OXPaHY BHJIOB,
AKOCUCTEM, OroCchepsl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JICUCTBUN U MPEOTBPAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JESATENBHOCTH IKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUN PALMOHATIBHOTO HAYYHOT'O MBIIIIEHUS, CO3/IaHUU IEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIM3ALUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydarommuxcs, GpopmMupyemon
MIPU U3YyYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTUM HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEUU(PUKY METOJI0OB TO3HAHUSA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEeMa, HayYHbIH (DaKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT H  JAPYTHX),
yHUBEpCalIbHbIe Y4eOHbIC JEWCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUHMH OOYy4YalolIUXCs, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  yHUBEpPCAJIbHBIC y4eOHbIe JCHCTBHS B
MMO3HABATEILHON 1 COIMANIbHOM MPaKTHKE.

MeTtamnpenMeTHbIe PE3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBiajaenue YHHBEPCATbHBIMHU yueOHBIMU NMO3HABATEJIbLHBLIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaIM3UPOBaTh  MpoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPU3HAKH, YCTaHABIUBATh
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpENENATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JI 0OBSICHEHUS (PaKTOB M SIBIICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IENTbHBIE CpelncTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIIEHUH B M3y4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B J€SATENIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaJI€Th HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHHs,, HAXOAUTh apryMEHThl ISl JOKa3aTesbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTepatype, OHOJOTMYECKUX CIIOBapsiAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOpMyIHpPOBaTh 3aMPOCH U MPUMEHSITH PA3IUYHBIE METOJBI MPH TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HAaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3UIIMK JPYTHUX YHYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



OPUHUMATh L[EJIMd  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpenenartb pojid ¢ y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS JUIS BBISIBICHUA MNpoOJIeM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKaxX MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh IIO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO ILIUPOKOH SPYAUINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIILHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HAaBBIKAMHM  TO3HABATEJIbHOM  pedekcud KaKk  OCO3HaHUs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX NPU aHaIu3€ pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IpU3HaBaTh CBOE MPABO U MPaBO JPYIUX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4YHbIC 3HAHUSI, YMEHHUS U CIOCOOBI IEUCTBUM MO OCBOCHUIO, MHTEPIIPETAIIUU U
npeoOpa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE€ B pPEATbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMS €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHbl MUPa U HAYYHOI'O MHUPOBO33PEHHS, O BKJIAJAE POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIE€TKa, OpraHu3M, MeTaboau3M (OOMEH BELECTB U NpEeBpallcHHE
HHEPTUM), TOMEOCTa3 (CaMOpEryJsius), YpOBHEBasI OpraHU3aIlis KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEIeHUE (PENPOAYKIIHSI), HACIEACTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHasi,
MyTaIlMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
MX IIPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLECCOB U SIBJICHUW, OPraHU3alMsl U IPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEJIIMYMHAMHU, OOBACHEHHE MOIYYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJIyYE€HHbIE 3HAHUS AJI1 OOBSACHEHUS OMOJOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUH
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAaclIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HHTEPIPETHPOBATh HH(OpPMALIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHbIE COOOIIEHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTh 3HAHUA O MECTE U PO OMOJOTUU B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a]a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLUS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMd  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactea K. M. bapa, depenoBanusi TJIaBHBIX HampaBleHUH U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUM, OpraHu3aiusi ¥ MpOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaIOIIUX JIOACH, COOI0IEHUS] HOPM IPAaMOTHOTO TIOBEJICHUS B OKpPY>KaroIIen
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
NIEPEHOCa BEIIECTB M YHEPTHH B DKOCUCTEMAX (LM IMUTAHHMS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(MOPMAIINU, HAYIHO-TIOMYIISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ass 6MoIOTHYeCcKy0 HH(POPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

DJIEKTPOHHBbIE
HaumenoBanmue
Ne (undposbie)
pa3aesioB U TeM Konrtposbnbie IIpakruueckue
n/n Bceero o0pa3oBaTeJIbHbIE
MPorpaMmbl padoThI padoThI
pecypchl
bubmoreka IIOK
1 b 2 0.5
VOTIOTEDL Kakt Hayra https://m.edsoo.ru/7f41c292
5 KuBbI€ CUCTEMBI U 1 bubmoreka IIOK
UX OpTraHu3aIus https://m.edsoo.ru/7f41c292
3 XYMMHAYECKUH COCTAB 8 1 bu6mmoreka IJOK
Y CTPOCHHE KIICTKU https://m.edsoo.ru/7f41c292
4 KuzHenesTeabHOCTh 6 bubmoreka IIOK
KJICTKH https://m.edsoo.ru/7f41c292
Pa3zMHoxXeHue u
5 WHJMBUAYAJILHOE 5 1 bubmoreka IIOK
pa3BHUTHE https://m.edsoo.ru/7f41c292
OpraHUu3MOB
H
6 nmwemumocrs 8 15~ BubmoreallOK
' https://m.edso00.ru/7f41c292
OpraHu3MOB
7 Cenexuus 3 but6moreka [JOK

OpraHU3MOB.

https://m.edsoo.ru/7f41¢c292

JlessTeIbHOCTD
YUYUTEIIS C yUETOM
MIPOrpaMMBbI
BOCITUTAHMS IIKOJIbI

-yCTaHOBJICHUE
JIOBEPUTEIBHBIX
OTHOIICHUHN MEXTY
MeJJaroru4ecKuM
PabOTHUKOM U
00y4JarommuMucs,
CIIOCOOCTBYIOUIUX
MO3UTUBHOMY
BOCITPUSTHIO
00yJaIOIIMMHUCS
TpeOOBaHUM H
poch0
MeAarorn4eckoro
paboTHUKa,
MIPUBJICUCHUIO X
BHUMaHUS K



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

OCHOBBI
OMOTEXHOJIOTHHA

8 PesepBHoe Bpems

OBLIEE KOJIMHECTBO
YACOB IIO
[TPOITPAMME

34

bubmoreka [JOK

https://m.edso0.ru/7f41¢c292

obcyKnaeMoi Ha
ypOKe
uH(pOopMaIu,
aKTHBU3AIUN
MO3HABATEIBHOMN
NeSATEIIbHOCTH,

- OOy XeHUE
00yJaroImMXcs
cO0JIFO1aTh Ha
ypOKe
OOIIIETIPUHSTHIC
OpraHU3aINs UX
paboThI C
MOoJIy4aeMoOHr Ha
YPOKE COITMaIbHO
3HAYNMOU
uH(popmanuen —
WHULIMUPOBAHUE €€
o0CcyXeHusl,
BBICKA3bIBAHUS
0OyJaroIMucs
CBOET0 MHEHHUS I10
€€ TIOBO/TY,
BBIPAOOTKH CBOETO
K HEH



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

OTHOIIICHHUS,
- UCIOJIL30BaHUE
BOCITUTATEJILHBIX
BO3MOKHOCTEH
CoJIep KaHMS
y4eOHOTO0 IIpeameTa
qyepes
JIEMOHCTpPAIIUIO
oOyyarommumcs
MIPUMEPOB
OTBETCTBEHHOTO,
TPaKIaHCKOTO
ITOBEJICHYS,
MIPOSIBIICHUS
YeJIOBEKOIIOOMS U
100pOCepACYHOCTH,
gyepes nmoaoop
COOTBETCTBYIOIIHNX
TEKCTOB IS
YTEeHUs, 3a7a4 JJIs
pelieHus,
IPOOJIEMHBIX
CUTyaluu s
00CYXIeHUs B
Kjacce;




- MPUMECHCHHE Ha
ypoKe
UHTCPAKTHBHBIX
dbopm paboTHI C
00yYaIOINMUCH:
HHTEIJICKTYaTbHBIX
urp,
CTUMYJIUPYIOIINX
MMO3HABATEIILHYIO
MOTHBAITHIO
oOyyJarommxcs;
JIMCKYCCHH,
KOTOPBIE Tal0T
oOyJarommmcs
BO3MOKHOCTh
pUOOPECTH OTBIT
BEJICHUS
KOHCTPYKTHBHOTO
JManora,
IpyNIoBoil paboThI
WA

paboTHI B Iapax,
KOTOpBIE y4yaT
KOMaHHOU paboTe
u




B3aUMOJICUCTBUIO C
JIPYTUMU IEThMH,

- BKJITIOYEHHUE B YPOK
UTPOBBIX MPOTIEAYD,
KOTOPBIE TTIOMOTAIOT
nojiepkKaTh
MOTHUBAIIUIO
oOyJarommxcs K
MOJYYECHUIO 3HAHUM,
HaJa)XKHUBAHUIO
MO3UTHUBHBIX
MEKTUIHOCTHBIX
OTHOIIICHUN B
KJ1acce, TOMOTaloT
YCTaHOBJICHHUIO
no0poxkenaTeIbHON
aTMocQepbl BO
BpeMs YpOKa;

- OpraHMU3aIus
medcTBa
MOTHUBUPOBAHHBIX U
APYAUPOBAHHBIX
oOy4JaroIuxcst HaJl
ux
HEYCTICBAIOIINMHU




OJIHOKJIACCHUKAMH,
JAIOIIIETO UM
COIIMAJILHO
3HAYUMBIN OIBIT
COTPYIHHYECTBA U
B3aUMHOI TOMOIIY;
- UIHUIIMMPOBAHUE U
MOJIJIePKKa
WCCIIEI0BATEIIbCKOU
TeSATETHPHOCTH
oOyyarommxcs B
paMKax peam3aruu
UMU
WHJUBUTyJIbHBIX U
IPYIIIOBBIX
HCCIIEIOBATENbCKUX
MIPOEKTOB, YTO JIaCT
oOyyJaromumcst
BO3MOYKHOCTh
pruoOpecTH
HAaBBIKH
CaMOCTOSATEILHOTO
perieHus
TEOPETUUECKOU
po0JIeMBl,




reHepUpPOBAHUS U
oopMIeHUS
COOCTBEHHBIX UJIEH,
YBaXUTEITHHOTO
OTHOIIICHUS K
YYy>KUM UJIESM,
0(OpPMIICHHBIM B
paboTtax Ipyrux
HcclieoBaTeleH,
HaBBIK ITyOJIMYHOTO
BBICTYTUICHHUS TIEPE]T
ayIUTOPHEN,
apryMEHTUPOBAHUS
U OTCTauBaHUS
CBOEU TOYKH
3peHwusl.







11 KJIACC

KoJsmmuyecTrBo yacos JIeKTPOHHBIE
HaumenoBanue
Ne (uu¢posrbie)
pa3aesioB U TeM Kontpoabnbie IIpakTuueckue
n/n Bceero o0pa3oBaTeJIbHbIE
NMporpaMmalI padoThI padoThI
pecypchl
1 DBOIOLIMOHHAS 9 1 bu6moreka [JOK
ononorus https://m.edsoo.ru/7f41cc74
B
P ' https://m.edsoo.ru/7f41cc74
JKM3HHU Ha 3eMJie
3 (())If) ra:{:foMB;Z 5 1 bu6moreka [JOK
Pyxaom https://m.edsoo.ru/7f41cc74
cpena
. Sgimeczi “e . Bu6morexa LOK
JOTUYECKHU
https://m.edsoo.ru/7f41cc74
CHCTEMBI
PesepBHOE bu6moreka [JOK
5 2
BpeMsi https://m.edsoo.ru/7f41cc74
OBILEE
KOJIMYECTBO
YACOB I1O0 34 0 23
[TPOT'PAMME

JlesiTenbHOCTD YUUTENS C
Y4E€TOM MPOTPaMMBI
BOCITUTAHUS IIKOJIbI

-yCTaHOBJICHUE
JTIOBEPUTEITLHBIX
OTHOIICHUHN MEXITY
MeJJaroru4ecKuM
PabOTHUKOM U
00y4YarommuMucs,
CIOCOOCTBYIOLIUX
MTO3UTUBHOMY
BOCITPHUATHIO
00yJaIOIIMMHUCS
TpebOBaHM U MPOCKHO
MeJJarOrH4eCcKOro
paboTHUKa,
MIPUBJICYCHUIO X
BHHUMaHUS K
o0cyX1aeMoi Ha ypoke
uHdopmauu,
aKTUBU3AIAN



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

MMO3HaBaTEIbHOU
NeSTEHHOCTH;

- NOOyXEHUE
0o0yyarommuxcs
coOJI0/1aTh HA YPOKE
OOIIIEeTIPUHSATHIC
OopraHu3alys ux padoThl
c

MOJy4aeMOW Ha YPOKE
COLIMAJIbHO 3HAYUMOM
uH(popmanuen —
WHUIIMUPOBAHUE €€
00CyXeHus,
BBICKA3bIBAHUS
00yJarOIIMMHUCS
CBOETO MHEHHS T10 €€
MOBOJY, BBIPAOOTKHU
CBOETO K HEU
OTHOIIICHHUS;

- ICTI0JIb30BaHHE
BOCITHTATEIbHBIX
BO3MOKHOCTEHN

coJlep KaHMs
y4eOHOTro IpeameTa
gyepe3 IEMOHCTPAITUIO




oOyJarommmcs
MIPUMEPOB
OTBETCTBEHHOTO,
TPaKIaHCKOTO
MOBEICHUS,
MIPOSIBICHUS
YeJIOBEKOJII00US U
100pOoCepaACYHOCTH,
gyepes noaoop
COOTBETCTBYIOIIHAX
TEKCTOB JIJISl YTCHHUS,
3a/1a4 IS PEeIICHMSI,
MPOOJIEMHBIX CUTYAIIH
1Sl 0OCYXKIIEeHUS B
KJ1acce;

- MPUMCHEHHE Ha YPOKE
MHTEPaKTUBHBIX (POpM
paboThI ¢
00y4aIOIINMUCS:
WHTEJUICKTYaJIbHBIX UTD,
CTUMYJIUPYOIIAX
MO3HABATEIIbHYIO
MOTHBAIIUIO
oOyyJarommxcs;
JIVCKYCCHUH,




KOTOpBIE Tat0T
oOyyarommumcs
BO3MOKHOCTh
PUOOPECTH OTBIT
BEJICHUS
KOHCTPYKTHUBHOT'O
auanora; TpynmnoBon
paboThI WK

paboThI B apax,
KOTOpPBIC y4yaT
KOMaHJHOU paboTe u
B3aNMOJIEHUCTBUIO C
JIPYTUMU JIE€TbMH;

- BKJIFOUEHUE B YPOK
UTPOBBIX MPOUENYP,
KOTOPBIE TOMOTAIOT
MoAACPKaTh
MOTHBAIUIO
00y4JaroImmxcs K
MOJIYYCHUIO 3HAHUH,
HaJQXUBAHUIO
MTO3UTHUBHBIX
MEXTUIHOCTHBIX
OTHOIIICHUU B
KJIacce, MIOMOTalT




YCTaHOBJICHHUIO
n00posKenaTeIbHOM
aTMoc(epbl BO BpeMs
Ypoka;

- opranu3zanus medcraa
MOTHBHPOBAHHBIX H
DPYAUPOBAHHBIX
oOyyJarommxcs Hal UxX
HEYCTICBAIOIINMHU
OJTHOKJIACCHUKAMH,
JAIOIIETO UM COITHATBHO
3HAYUMBIN OIBIT
COTPYIHHUYECTBA U
B3aUMHOI TTOMOIIIH;

- UIHUIIMMPOBAHUE U
MOIJICPIKKa
HCCIIEI0BATEIbCKOM
TeSATETHPHOCTH
oOy4Jaronuxcsi B paMKax
peanu3aiuyu uMu
WHAWBUIYAIbHBIX U
TPYIIIOBBIX
HCCIIEIOBATEIIbCKUX
MIPOEKTOB, YTO JIaCT
oOyyarommmcs




BO3MOKHOCTh
MpUOOPECTH HABBIKU
CaMOCTOSITENIEHOTO
pereHus
TEOPETUYECKOU
pOOJIeMBI,
reHepUPOBAHUS U
odopmiIeHUS
COOCTBCHHBIX HJICH,
YBaXUTEITHHOTO
OTHOIIEHUS K UyKAM
uaesM, opOpMIIEHHBIM B
paboTax Ipyrux
uccienoBaresnei, HaBbIK
myOJIUIHOTO
BBICTYTUICHHUSI TIEPE]]
ayIUTOPHUEN,
apryMEHTHPOBAHUS 1
OTCTaWBaHMS CBOEH
TOYKH 3PEHUS.













IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHMS
OCHOBHOI1 00pa30BaTeJIbHON MPOrPpaMMBbI CpeIHEr0
001ero odopasoBaHus

CdopmMupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B
CUCTEME€ HAYYHOIO 3HAHUS €CTECTBEHHBIX HAyK, B
GbopMHpPOBaHUU  COBPEMEHHOM  €CTECTBEHHO-HAyYHOU
KapTHHBl MHpPAa U HAYYHOTO MHPOBO33PEHHUS; O BKJIAIE
POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B PA3BUTHE
ounosioruu; (yHKIIMOHATBLHON T'PAMOTHOCTH 4YEJIOBEKa st

PCIICHUS ) KU3HCHHBIX 3aaa4

YMeHue  packpbhiBaThb  COJIEpKAHUE  OHUOJOTHUUYECKUX
TEPMHUHOB ¥ TIOHSATHI: JKW3Hb, KJIETKA, OPraHU3M;
MeTabo0Jsin3M (0OOMEH BEIECTB U IMPEBpAIICHUE SHEPrUM),
roMeoctas (caMoperyJssiusi), ypOBHEBas OpraHu3alus
KUBBIX CHCTEM, CaMOBOCHIPOM3BEACHHE (PEMPOLYKIIHS),

HaCJICACTBCHHOCTb, UBMCHYNBOCTL, POCT U PA3BHUTHC

YMeHue wusnaraTh OWOJIOTHUECKHE TEOpUH (KJIETOYHAs,
XpOMOCOMHasi, MyTanmoHHas), 3akoHbl (. Mengens, T.
Moprana, H.M. BaBumoBa) u yyeHuss (0 LEHTpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PacTEHUN
H.W. BaBusnosa), onpeaensiTh FPaHUIbl UX TPUMEHUMOCTH

K JKUBBIM CUCTCMaM

YMeHrne BIaACTh METOJAaMH HAyYHOTO TIO3HAHUS B
Ouonornn (HAOMIOAEHHWE M OIHMCAHUE KHBBIX CHCTEM,
MPOIICCCOB W SIBJICHWM, OpraHu3alis H IPOBEIACHHUC
OMOJIOTHYECKOTO IKCIICPUMEHTA, BBIJIBUDKCHUE THIIOTE3HI,
BBISIBICHHE  3aBUCHMOCTH  MEXAY  HCCICTyeMBbIMU

BCINYMHaMU, 00BSICHEHHE IMOJIYUYCHHBIX PC3YJIbTATOB,




HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, T€OpI/Iﬁ N 3aKOHOB,
YMCHHUC JCJIaTb BBIBOJALBI HA OCHOBAHHM IIOJYYCHHBIX

pE3yIbTATOB)

YMeHue BBIACIETh CYHICCTBCHHBIC IIPHU3HAKW BHPYCOB,
KJICTOK IIPOKApUOT MW JOYKAPUOT, OAHOKIICTOYHBLIX H
MHOTOKJICTOYHBIX OPIraHU3MOB; 0COOEHHOCTH IMpoueccCcoB
oOMeHa BCHICCTB M IIPCBpAIICHUA OHCPIrHHU B KIICTKC,
q)OTOCHHTCBa, IIACTUYCCKOTI'O U SHCPI'CTUUICCKOI'O O6MeHa,
XCMOCHHTC34, MHTO34, Meﬁoza, OIITIOAOTBOPCHUA,
PAa3MHOKCHUS, WHAWBUAYAJIIBHOI'O pPasBUTHUA OpraHu3Ma

(oHTOTECHE3)

YMeHune NpUMeHSTh MOTYyYEHHBbIE 3HAHUS JIsT 0O bSICHEHUS
OMOJIOTMYECKUX TPOILIECCOB W SIBICHUM, I TPUHATHUSI
MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM JKU3HU B IEISAX
obecrnieueHns: 6€30IaCHOCTH CBOETO 370POBbsI M 3JJ0POBBS
OKPYXAIOIUX JIIOJIeH, COOJII0IEHUsT HOPM TI'PaMOTHOIO
MOBEJICHUS B OKPYXKAIOIIEH NPUPOJHOMN Cpee; TOHUMaHuE
HEO0OXOIUMOCTH MCIIOJIb30BaHUs JTOCTHKEHUHN
COBPEMEHHOM  OMOJIOTUM W OMOTEXHOJOTHUH ISt

PaLMOHATIBHOTO TPUPOAONOJIB30BAHMS

YMeHue peumaTts 3JIEMCHTAPHBIC I'CHCTHYCCKHUC 3a/1a4d Ha
MOHO- H I[I/IFI/I6pI/II[HOC CKpCIIMBaHNC, CLCIIJICHHOC
HaCjaCcaoOBaHUC, COCTaBIXITb CXCMBI MOHOFH6pI/II[HOFO
CKPCIINBAHUA JJIA NpcacKasanusd HaCJICa0BaHUA

MIPU3HAKOB Y OPraHU3MOB

YMeHHe BBIMOMHATH JA0OpATOPHBIE W MPAKTHUUYECKHE
paboThI, cOOMIOIaTh MpaBWiia MpU padoOTe C YYCOHBIM H

71a00paTOPHBIM 000PYAOBAHUEM

YMeHue KpUTHYECKH OILICHUBAThb M HWHTEPIPETUPOBATDH
nH(popMaIuio OMOJIOTMYECKOTO colepKaHus,
BKJIIOYAIONIYIO TICEB/IOHAYYHbIE 3HAHUS W3 Pa3IUYHbIX
ucrounukoB (CMMU, HayuHO-mOMyJsipHBIE MaTEpHAIbl);

9THYCCKHUEC ACIICKTbl COBPEMCHHBIX I/ICCJ'IC,Z[OBaHI/Iﬁ B




OHOJIOTHH, MEIUIIMHE, OMOTECXHOJIOTHU

10

11 KIIACC

Kon
MPoBePsSIeMOro
pe3yJbTara

YMeHue cosaBaTh COOCTBEHHBIC NMHCHMEHHBIC U YCTHBIC
cooOIeHus, 00001masi OUOJOTUUECKYI0 HMH(pOpMALNIO U3
HECKOJbKMX  HMCTOYHHUKOB, TIPaMOTHO  HCIIOJb30BaTh

NOHSTUHHBIN anmapar OUoJIOTUU

IIpoBepsieMble mpeAMeTHBbIE Pe3yJIbTAThI 0CBOCHHUS
OCHOBHO¥ 00pa30BaTE/ILHOM MPOrPaMMBbI CPEAHEro
001ero odopasoBaHus

CdopMupoBaHHOCTh 3HAHUW O MECTE U POJIK OMOJIOTHH B
CUCTEME HAYYHOTO 3HAHUS €CTECTBCHHBIX HAYK, B
dbopMUpOBAaHUM  COBPEMEHHOM  €CTECTBEHHO-HAy4YHOU
KapTUHBl MHpa M HAay4YHOIO MHUPOBO33PEHHS; O BKJIAJIE
POCCHIMCKUX U 3apYOeKHBIX YUEHBIX-OMOJIOTOB B PA3BUTHE
ouonoruu; (GyHKIIMOHAJIBLHOW IPAMOTHOCTH Ye€JOBEKa IS

PCIICHUS ) KU3HCHHBIX 3aaa4

YMeHHne  packpeiBaTh  COJEp)KaHHE  OMOJIOTHYECKUX
TEPMUHOB W TIOHSATUW: BHJ, TMOMYyJALMS, TEHOMOH],
ABOJIIONMS, JBWXKYyIIUME CWIbl ((akToOpbl) HSBOJIOINH,
MPUCIIOCOOJICHHOCTh ~ OPraHU3MOB,  BHA000pa30BaHMUE,
HKOJIOTHYECKHE (DAKTOpBI, DKOCHCTEMa, MPOIYIEHTHI,
KOHCYMEHTBI, PEIYIEHTHI, 1IEMU MUTAHMS, YKOJIOTHYEeCKas

nipaMuia, OuoreoreHos, omochepa

YMeHnue uznarate OMOJIOrMUYECKHE TEOPUHU (IBOJIOLIMOHHAS
teopusi Y. JlapBuHa, CUHTETUYECKAsi TEOPHUS IBOJIIOLUH),
3aKOHBI W 3aKOHOMEPHOCTH (3apOABIIIEBOIO CXOJCTBA
K.M. bapa, yepenoBaHus TJIaBHBIX HANPABICHUN U MyTEH
somtonn A H. CesepiioBa, yduenus o Ouochepe B.U.
Bepnazackoro), onpenensars rpaHUllbl KX TPUMEHUMOCTH K

KUBBIM CHUCTCMAaM




YMeHHe BIIQeTh METOJJaMH HAy4YHOTO ITO3HAHHUS B
Ouwosoruu (HAaOJIOJCHHE W ONHMCAHUE J>KHBBIX CHCTEM,
MPOIIECCOB W SBJICHW, OpTaHMW3aIus W IPOBEICHUC
OMOJIOTHYECKOTO SKCIEPUMEHTA, BBIJIBHYKCHUEC THIIOTE3bI;
BBISIBIICHHC  3aBUCHMOCTH  MEXIY  HMCCIICTYCMBIMH
BEeJIMYMHAMHU, OOBSCHCHHE IIOJIYYCHHBIX pE3yIbTaTOB,
WCITOJIP30BAaHHBIX HAYYHBIX TOHSTHH, TEOPHH M 3aKOHOB;
YMEHHUE JellaThb BBIBOJABI HAa OCHOBAaHWH TIOJYyYEHHBIX

pe3yJIbTaToB)

YMeHue BBIIENATh CYIIECTBEHHbIE NPU3HAKUA CTPOCHHUS
OMOJIOTMYECKUX 00BEKTOB: BHJIOB, MOMYJISIUHA,
MIPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTE€OIICHO30B
U DKOCUCTEM; OCOOEHHOCTH MPOIECCOB HACJIEICTBEHHOU
M3MEHYHUBOCTH, €CTECTBEHHOT0 0TOOpA, BUI000pa30BaHMS,
MPUCIIOCOOJICHHOCTH OpraHU3MOB, JEUCTBUS
AKOJIOTMYECKUX (DAaKTOPOB HA OpraHu3Mbl, IepeHoca
BEIIECTB W  TIOTOKA JSHEPrdd B  IKOCHUCTEMaXx,
AHTPOIIOTEHHBIX HM3MEHEHHM B DJKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOpPOTa BEIIECTB M OHMOTCOXUMHUYCCKUX

IIUKJIOB B Ouocdepe

YMeHue npuMeHsTh NOJyYeHHbIC 3HaHUsI AJi OObSICHEHUS
OMOJIOTMYECKUX MPOLECCOB W SBJICHUM, I NPUHATHUS
MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KM3HU B IEIIX
oOecrieyeHus: 0€30MaCHOCTH CBOETO 3J0POBbS U 3A0POBBS
OKpPYXKaIOIUX JIIO/IeH, COOJIOJEHUSI HOPM TI'PaMOTHOIO

MOBEACHHUS B OKPYIKAIOLIEW IPUPOJAHOMN Cpelie; MOHUMAHUE

HE00X0UMOCTH WCITOJIB30BaHUS JOCTUKEHUN
COBPEMEHHOU ounonoruu IS paloOHaIbHOTO
MPUPOAONOIH30BAHUS

YMeHue peuiatb S3JICMCHTAPHLIC OMOJOTHYECKHE 3aJa4u,
COCTaBJIATb CXCMBI II€EPCHOCA BCIICCTB W OHCPIUU B

AKOCUCTEMAaXx (LIeTH MUTAHUS)

YMeHue BBINOJHATH Ja0OpaTOpHbIE W MPaKTUYECKUE




paboThl, cobmoaaTh MpaBuia Npu pabore ¢ y4eOHBIM U

7a00paTOPHBIM 000PYAOBAaHUEM

YMeHHE KpPUTHMYECKHM OLIEHHBaTh W HHTEPIPETUPOBATH
MH(pOpPMAaIUIO OMOJIOrMYECKOTO coJiepKaHus,
BKJIFOYAIONIYIO IICEB/IOHAYYHBIE 3HAHUS W3 PAa3IUYHBIX
uctouHukoB (CMU, HaydHO-TOMyJSIpHBIE MAaTEpHAJIbl);
paccMmaTpuBath TIJI00AJbHBIE HSKOJIOTMUYECKHUE MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATh IO OTHOLIEHUIO K HUM

CO6CTBCHHYIO IIO3UI IO

10

YMeHue co3naBaTh COOCTBEHHBIC NMUCHMEHHBIC W YCTHBIC
coobmieHus, 0600mas OUOIOTHYECKYI0 HMHGOPMAIUIO U3
HECKOJIbKMX  HMCTOYHHUKOB, TPaMOTHO  HCIIOJIb30BaTh

MOHATUIHBIN anmapaTt OMOJ0run



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1.1

1.2

buonorus xak Hayka
buonoruss — wayka o okuBoil mpupone. Ponp Ouonormum B
dbopMHpPOBAaHNY COBPEMEHHOW HAydYHOW KapTuUHBI Mupa. Cucrema
OMOJIOTMYECKUX HAYK
Metonbl TO3HaHUSA XKUBOW MPUPOABI (HAOIIOAEHUE, SKCIEPUMEHT,
OIIMCAaHHUE, U3MEPEHNE, KJaccuukanus, MOJENUPOBAHUE,

CTaTUCTHYECKasi 00paboTKa TaHHbIX )

JKuBbIe CUCTEMBI U UX opraHu3alu:a

2.1

2.2

KuBbie cuctemMbl (OMOCHUCTEMBI) KaK MPEIMET M3yUYeHHS OMOJIOTHH.
CBoiicTBa OMOCHCTEM M MIX pasHOOOpasue

YpoBHM opraHuzauud OHWOCUCTEM: MOJIEKYJIAPHO-TEHETHYECKUA,
KJICTOYHBIN, OpPraHU3MEHHBIM, MOMYJISIIMOHHO-BUIOBOM,

AKOCHUCTEMHBIH, OnOChepHBIit

XHUMHYECKHUMN COCTAB U CTPOEHUE KIIETKU

3.1

3.2

XUMHUYECKUU COCTaB KJIETKU. XUMHUUYECKUE JIEMEHTHI;
MAaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI. Bos1a 1 MUHEpaJIbHBIE BEIIECTBA.
DyHKIIUKA BOJBI U MUHEPAIBHBIX BeIECTB B KieTke. [loamepxxanue

OCMOTHYECKOT0 OasaHnca

benku. CoctaB u cTpoeHue OeIKOB. AMHUHOKHCIOTHI — MOHOMEpHI
OCJKOB. HezameHumMble ¥ 3aMCHHMBIC  aMHHOKHCIIOTHI.
AMHWHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYPHI OCJIIKOBON MOJIEKYJIBI
(mepBu4Hasi, BTOPHYHAS, TPETHYHAs W UYETBEPTUYHAS CTPYKTYpa).
Xumuueckue cBoicTBa 6enkoB. bruomornueckne QpyHKIuu OEIKOB.

depMeHTBl — OMoJIoruYecKkre Karanu3aTopbl. CTpoeHune ¢depMeHTa:

aKTUBHBIA UEHTp, cyOcTtpatHas crneuuduunocts. KodepMeHTsI.



Butamunsi. OTnuuus bepMeHTOB OT  HEOPraHUYEeCKuX

KaTaJIn3aTopoB

3.3

3.4

3.5

3.6

3.7

VYrieBoapl: MOHOcaxapubl (IJIOKO3a, prbo3a U Ae30KcUprO03a),
aucaxapuiabl  (caxaposa, JaKTo3a) MW IOJHMCaxapuibl  (Kpaxman,
TJIMKOT€H, 1EJUTI0N03a). bruonornueckre (GyHKIIUU YTIIEBOAOB.

Jlumuapl: TpurHIepuasl, ctepouasl, pochomunuast. ['uapodunsHo-
runpodoOHbIe  CcBoOWcTBAa. buomorndeckne (QyHKIMM JIANIHIOB.

CpaBHeHI/Ie YIJICBOAOB, OCIKOB M JIMIINAOB KaK HCTOYHHUKOB OHCPIUn

Hyxnennoseie kucnorsr: JIHK u PHK. Hyknmeoruasl — MoHOMEpBI
HyKJIenHOBBIX KucioT. Ctpoenune u ¢ynkuunun JAHK. Crpoenue u

¢yukuuu PHK. AT®: ctpoenue u dyHKIuUU

[urtonoruss — Hayka o kjnerke. Kiierounas Tteopusa. Meronabl

N3Yy4YCHUS KIICTOK

Knerka kak nenoctHas >kuBasi cucrema. OOIMe MPU3HAKU KIIETOK:
3aMKHYTasl Hapy>kHasi MemOpana, mosiekyJbl JJHK kak reHeTndeckuii

alirapar, CuCTéMa CUHTC3a Ocika

Tumsl  KJIETOK:  JyKapuOTHYECKas W MPOKAPUOTHUYECKAs.
OcoOeHHOCTH CTPOEHMSI TMPOKAPUOTUUECKON KkieTku. KiierouHas
cteHka Oaktepuil. CTpoeHue dyKapHOTHYeCKOW KiieTKHu. OCHOBHBIC

OTJINYUS PACTUTEIILHOM, J)KUBOTHON ¥ TPUOHOM KJIETKU

3.8

[ToBepXHOCTHBIE  CTPYKTYpbl ~KJIETOK — KJIETOYHas CTCHKA,
IIIMKOKaNMKe, ux Qynkmuu. [Inasmarnyeckas memOpaHa, e€ cBOMCTBa
u ¢yukiuu. [uromnasma u e€ opranouabl. OmHOMEMOpaHHBIC
OpraHou/bl KJETKU: HHAomiazmatudeckas cetb (DIIC), ammapar
lompmku, mm3ocoMbl.  [lomyaBTOHOMHBIE — OpTaHOWIBI — KJICTKH:
MUTOXOHJIPUH, THIACTHABI. [IporicxokIeHne MUTOXOHIPHUNA 1 TUTACTH].
Buner mnmactun. HememOpanHbIE OpraHOWIBI KIETKUA: PHOOCOMBI,
KJICTOYHBIA TICHTP, PECHUYKU, KIyTHKA. DYHKIIUU OpPraHOUJIOB

KJIeTKU. BximroueHus

3.9

Anpo — perynatopHbli UEeHTp KiaeTku. CTpoeHuwe siapa: siaepHas

0001049Ka, KapruoIuIa3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BELIECTB B KJIETKE



H(HBH@I[G?IT@HI)HOCTL KIJIICTKH

4.1

OOMeH BemecTB, WM METa0oJIM3M. ACCUMWISINS (TUIACTUYSCKUAN
OoOMeH) U JAUCCUMWISLHNS (IHEPTeTUYECKUN OOMEH) — JIBE CTOPOHBI
eAMHOro mporecca Merabonu3ma. Tumbl oOMeHa  BELIECTB:
aBTOoTpodHBIH U rerepoTpodHbii. Ponb depMeHTOB B oOMeHe

BCHICCTB U MMPCBPANICHNUHN S9HCPIU B KIICTKEC

4.2

®otocunTe3. CeroBass U TemHoBas ¢asbl (oTocuHTe3a. Peaknuu
doTocuHTE3A. O¢ddexTuBHOCTD dboTocuHTE3A. 3HayeHue
dorocuHTe3a s KU3HU Ha 3emuie. BnusHue ycioBwii cpenbl Ha
GOoTOCHHTE3 ® CIOCOOBI TIOBBIMICHUS €T0 TMPOAYKTHBHOCTH Y
KyJIbTYPHBIX PACTCHUM.

XEMOCHUHTE3. XEeMOCUHTEZUPYIOIINE OakTepuu. 3HaueHue

XCMOCHHTC3a OJId )KU3HH Ha 3emie

4.3

OHepreTuueckuii oOMeH B KjeTke. PacuierieHue BemiecTs,
BBIJICJICHUE W AKKyMYJHPOBAaHUE OHHEPIMM B KIETKE. OTalbl
AHEpreTuyeckoro oobmeHa. [nukonu3. bpokeHue M ero BHUIIBI.
Kucnopoanoe OKHCJIEHHE, WIH KJIETOYHOE JIbIXaHUE.

D¢ hHeKTUBHOCTH IHEPTreTUUECKOTO 0OMEHA

4.4

4.5

5.1

Peaxiuu matpuunoro cuntesa. ['enernueckas nndopmanms u JHK.
Peanuzauus renermyeckod mHpopManuu B KieTke. | eHeTmueckuid
KO MU ero cpoucrBa. TpaHckpumnums — maTpuunbii cuHTe3 PHK.
Tpancnsauus — 6uocuntes Oenka. KogupoBanue aMuHOKUCIOT. Poib

pubocom B OmocuHTe3e Oenka

Hexnerounsie (opMbl ku3HM — BHUpPYChl. McTopusi OTKpBITHS
BupycoB  ([I.MI. VIBanoBckwmif). (OCOOEHHOCTH CTPOCHUS U
KU3BHENIEATeNIbHOCTH BUpYycoB. bakrepumodaru. bonesnu pactenwuii,
’KUBOTHBIX W  4YEJOBEKa, BbI3bIBaEMble BUpycamu. Bupyc
umMmyHoneduiura yenoBeka (BUY) — BozOyaurens CIIM/la.

[IpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JeBaHU
Pa3zMHOXeHMe 1 MHANBUIyAIbHOE Pa3BUTHE OPraHU3MOB

Kierounbéi 1uki, Wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u

muto3. llpoueccel, npotekarome B uHTepdaze. Permnukanus —




peakuuss MarpuyHoro cuHtTe3a JHK. Crpoenune xpomocom.
XpOMOCOMHBIN HaOOp — KapuOTHUI. [[UMIJIOMIHBIN U TarIOWIHBIN
XpPOMOCOMHBIE Ha0Opbl. XpomaTuabl. [lUTOmornueckue OCHOBBI
Pa3MHOXXEHUS U UHIUBUAYAIIBHOTO PAa3BUTHUSL OPTaHU3MOB.

Henenue knetkn — wmuTo3. Cragum wmwurosa. I[Ipormeccsl,
IPOUCXOJAIINE HA PA3HBIX CTAAUAX MHUTO3a. BUOIOTMYECKUI CMBICH

MHTO3a

5.2

5.3

5.4

cDOpMI)I Pa3MHOKCHUA OpPraHu3MOB: Oecroyioe M II0JIOBOE. BI/II[BI
Oecrnooro PAa3MHOXKCHUA: OCICHUC HAABOC, INOYKOBAHHC OIHO- H
MHOT'OKJICTOYHBIX, cnopoo6pa3OBaHHe, BCTCTATHUBHOC PA3MHOKCHHUC.
I/ICKyCCTBeHHOC KIIOHUPOBAHHUC OPraHu3mMoB, C€Iro 3HAUYCHHC IJIA

CCIICKIINHU

[TonoBoe pa3aMHOMXKEHHUE, €T0 OTINYHUS OT OECIIOJIOTO.
Meito3. Cragun menosa. Ilponecchl, MpOUCXOIAIIME HA CTAAUAX
Mmeirio3a. IloBemenme xpomocoM B  Meioze. KpoccuHroaep.

buonornueckuii CMBICI U 3HAYEHUE ME03a

I"amerorenes — nporiecc 0Opa3oBaHus MOJOBBIX KIETOK Y AKUBOTHBIX.
[TonoBble xkene3bl: CEeMEHHUKH U snyHuku. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK — TaMmeT (CIepMaro30oufl, SUIEKJIeTKa) —
crnepMaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOEHUS SHMIIEKIETOK U

criepmaTo3ouioB. OmnogoTBopenue. [laprenorenes

5.5

6.1

NuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOPUOHAIBHOE pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATIBHOTO Pa3BUTHUS y MO3BOHOYHBIX
KUBOTHBIX: npo0ieHue, racTpyJisius, OpraHOreHe3.
[TocTamOproHanbHOE  pa3BUTHE. THUIBI  MOCTIMOPHOHAIBHOIO
pa3BUTHUSA: TPsAMOE, HEempsiMoe (JIMYMHOuYHOE). BnusHue cpenpl Ha
pa3BUTHE  OpraHuU3MOB;  (aKTOpPbl,  CIIOCOOHBIC  BBI3BIBATH
BPOKJIEHHBIE YPOJCTBA.

Poct u paszButme pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHUSA:

CTPOCHUC CCMCHH, CTAIUU PASBUTHUSA
H&CJ’IC}ICTB@HHOCTB N UBMCHYMBOCTb OPraHU3MOB

[Ipenmer u 3amaun renetuku. Mcropust pa3BuThs reHETUKU. Brmazg



6.2

6.3

6.4

POCCUICKUX M 3apyOekKHBIX YUEHBIX B Pa3BUTUE TE€HETUKU. MeTOIbI
TE€HETUKHU (TUOPUI0IOTHYECKUM, [IUTOTCHETUYECKUM, MOJEKYJISPHO-
reHeTuueckuit). OCHOBHBIE TEHETHYECKHE MOHATUS. [ eHeTuueckas

CUMBOJIHMKaA, UCIIOJIB3YCMaA B CXEMAX CKpCHII/IBaHI/Iﬁ

3aKOHOMEpPHOCTH HACJICIOBAHUS TPU3HAKOB, YCTAHOBIICHHBIE [
Mennenem. MoHOTHOpUIHOE CKpenIMBaHUEe. 3aKOH €IuHOO0Opa3us
ruOpuI0B MepBOro mnokojeHus. [IpaBuiio JOMHHHpPOBaHUS. 3aKOH
pacuieruieHusi nmpu3HakoB. ['umore3a yucToThl ramer. [lomHoe u
HEMOJIHOE JOMUHHUPOBAHUE.

JIurnOpuaHOe CKpellMBaHUE. 3aKOH HE3aBUCUMOIO HACEIOBAHUS
MIPU3HAKOB. [{uToreHeTHUeCcKue OCHOBBI TUTHOPUTHOTO
CKpelIMBaHusi. AHanu3Mpylonee ckpenmBanue. lcmnonab3oBaHue

AHAIIM3UPYIOMICTO CKPCIINBAHUA IJISI OIIPCACICHUA I'CHOTHUIIA ocoou

CuernyieHHOEe HaclieoBaHue mpuzHakoB. Padora T. Moprana mno
CUEIJICHHOMY HacJeJ0BaHUIO reHOB. HapyllleHne cuemnieHusi TeHOB
B pe3yJbTare KPOCCHUHI'OBEpa. XpoMocomHas Teopus
HACJIECTBEHHOCTH. | eHeTUUeCKrEe KapThl.

I'enetnka mona. XpoMOCOMHOE ONpPEAECIECHHUE MOoJia. AyTOCOMBI M
MOJIOBBIE  XpOMOCOMBI.  ['OoMOrameTHrie UM  TeTeporaMeTHBIC

OpraHu3MEI. HaCJ'IeI[OBaHPle IMPU3HAKOB, CHCINICHHBIX C IIOJIOM

N3menunBOoCTh. Buapl UW3MEHUMBOCTH: HEHACJIEACTBEHHAs U
HacyeACTBeHHad. Posib cpenbl B HEHACIEICTBEHHOW M3MEHYMBOCTH.
XapakTepucTrka MOIU(PUKAITUOHHOM U3MEHYHUBOCTH.
Bapuaunonneli psx W BapualMoHHAas KpuBas. Hopma peakunu
npu3Haka. KoanuecTBeHHbIE U KAYECTBEHHBIE IPU3HAKU U UX HOpMA

peakuuu. CBoicTBa MOAU(PUKALMOHHON H3MEHYUBOCTH

6.5

Hacnencreennas, 150105 TE€HOTUIINYECKAS, W3MEHYUBOCTb.
KomOunaTtuBHass u3MEHUMBOCTh. MeWo3 U MOJIOBOM mpolecc —
OCHOBA KOMOWHATUBHOMN U3MEHYUBOCTH. MyranuunonHas
u3MeHunBOCTh. Kilaccudukanus MyTauuid: TeHHbIE XPOMOCOMHBIE,
reHoMmHbIe. YacToTa W NMpuU4uHBl MyTanuid. MyTareHHble (akTOpBhI.
3aKOH TOMOJIOTMYECKUX PSIIOB B HACJIEICTBEHHOW W3MEHUYUBOCTU

H.. Basuiiosa



6.6

I'enetnka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJBI
T€HETUKH YeJI0BEKa: reHeaJIOTUHYeCKUH, OM3HEIOBEIH,
[IATOTCHETUYECKUHM, OMOXUMUYCCKUN, MOJCKYJISIPHO-TCHETHICCKUH.
CoBpemeHHOE ONpEIEIICHHE TEHOTHUIA! MIOJIHOTEHOMHOE
CEKBEHHPOBAHNE, TCHOTUIIUPOBAHUE, B TOM 4HCIie ¢ momomibio [11P-
ananu3a. HacnencrBeHHbie 3a001€BaHUs YEJIOBEKA: T€HHbIE O0JIE3HU,
0omne3Hn c HACJICJICTBEHHOM MPEIPACIIONIOKEHHOCTHIO,
XpPOMOCOMHBIE€ 00Jie3HU. COMAaTHUYECKUE U T€HEpPATUBHBIC MYTAIlUU.
[IpuHIUIIBI 310pOBOTO 00pa3a KU3HU, JUATHOCTUKH, MPOPUITAKTUKA
U JIeYEHUs] TEHEeTHYeCKUX OoJie3He. Meauko-reHeTHuecKoe
KOHCYJIbTUPOBAHHE.  3HAUYEHHE  MEIULIHUHCKOM  TIEHETUKU B

MPEOTBPAICHUH U JICYCHUN T€HETUYECKUX 3a00JIeBaHUMN YeI0BEKa

7.1

7.2

7.3

Cenexuust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH

Cenekiuss Kak HaykKa M TMPOLECC. 3apOXKICHHUE CEICKIUU W
nomectukanusa. Yuenne H.M. BaBuioBa 0 neHTpax mpoOMCXOKIACHUS
U MHOTroo0pas3usi KyJbTypHBIX pacTeHHHd. LIeHTpbl MpoHrcXoXIeHUs

JOMAaIlTHUX XMBOTHBIX. COpT, ImopoJa, miraMm

CoBpemMeHHBIE METOABI CeNeKUMU. MacCoBbId M WHIWBUAYAJIbHBIN
OTOOPBI B CEJICKIIMU PAcTEHUU W KUBOTHBIX. OIlIEHKAa JKCTEphepa.
bim3kopoacTBeHHOE CKpelMBaHWEe — WHOpWAMHT. YucTas JHUHHS.
CkpenuBaHue YUCTHIX JMHMHA. ['eTepo3uc, wnm rudpuaHas cuia.
HepoactBenHoe  ckpemuBanve —  ayTopuauHr. OtnanéHHas
rubpuanzanuss U e€ ycnexu. VICKycCTBEeHHBI MyTareHe3 H
MOJyYEHUE TOJUIUIONIOB. JlOCTMXKEHMSI CENeKUMU PaCTCHUH,

JKUBOTHBIX U MUKPOOPIraHNU3MOB

buortexHomorMs Kak OTpaciab NPOU3BOACTBA. ['€HHAs WH)KEHEpHs.
Otanbl  co3manusi  pexkomoOmHanTHOW JIHK w  TpaHcrennbix
opranu3moB. Kierounas wunxeHepus. Kierounele KyabTypsl.
MukpokioHanpHOE  pa3MHOXKEeHUE  pacteHnil.  KrnonupoBanue
BBICOKOIIPOAYKTHUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPTaHU3MOB.
Okosornueckre W 3thyeckue npoodinembl. MO — renermyecku

MOAUGUITUPOBAHHBIE OPTAHU3MBI




11 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUA

DBOIIOLMOHHAS OUOJIOTHS

1.1

1.2

1.3

1.4

DBOJIIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTUH.

CBunerenbcTBa HBOJTIOLINH. [TaneonToNMOTrMUECKHE:
MOCJICIOBATEILHOCTh TOSBJICHUS BHJIOB B TMAJICOHTOJOTHUECKOU
JeTonucH, mnepexonnbie ¢opmbl. buoreorpaduyeckue: CXOACTBO U
paznuune ¢ayH u Grop MaTEPUKOB U OCTPOBOB. IMOPUOIOTUUECKHUE:
CXOJICTBA M pa3jiuuusi SMOPHUOHOB pa3HBIX BHJIOB MO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE:  TOMOJIOTMYHBIE,  aHAJOTUYHBIE,
PYJIIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE:
CXOJICTBO ~ MEXAaHM3MOB  HACJCJACTBEHHOCTM ¥  OCHOBHBIX

MeTa0O0JIMYECKUX YyTEeH y BCEX OPraHU3MOB

OBomonmonHasa Teopust Y. [apBuna. [Ipeanocsbiku BO3SHUKHOBEHUS
napBUHM3MA. [[BIKylIuMEe CHJIbI 3BOJIIONMHA BUAOB 1O JlapBHHY
(M30BITOYHOE  pa3MHOXKEHHWE TIPU  OTPAHUUYCHHOCTH PECypCOB,
HeonpeenéHHas U3MEHYMBOCTh, Oopb0a 3a  CyIleCTBOBaHMUE,

€CTECTBEHHBIN 0TOOD)

Cuntetnueckas teopus dBomoniuun (CTD) u  ocHOBHBIE €&
nojokeHusi. MukpoaBomtorus. [lonmynsinys Kak eauHUIIA BUJA U

9BOJIIOIIMH

JBwxkymue cwibl ((hakTophl) DBOJIONMA BUJOB B  TPUPOJIE.
MyTanoHHbIE  TIpoIlecC W KOMOWHATHBHAs  W3MEHYHUBOCTD.
[TonynsuuronHbie BOJMHBI U Apeid TeHoB. M3omsuus u mMurpanus.
EctectBennbIit 0TOOp — HampaBistonuii (GpakTop BOIOIUH. DOPMBI
€CTECTBEHHOI'0 0TOOpA.

[Iprcnoco0aeHHOCT,  OPraHU3MOB  Kak  pe3yjbTaT  SBOJIIOLMM.




1.5

[Ipumepsr mpucnocoOneHut y opraHu3moB. Apomopdo3bl U
UMO0AIANITALINH.
Bun u BumooGpazoBanme. Kputepuu Buma. OcHOBHbIE (POPMBI

BH1000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOe

Maxposomorusi. @opmbl 3BomONMH: PUIIeTHYECKas!, JUBEPreHTHAs,

KOHBEpreHTHas, napajuiesbHas. HeoOpaTumMocTh 3BOIIOLNH

Bo3HukHOBEHUE U Pa3BUTHUC )KU3HU Ha 3emie

2.1

2.2

JloHay4yHbIE TPEACTAaBICHUS O 3apOXKJICHUM KU3HHU. HayuHbie
TUNOTE3bl BO3HUKHOBEHUS JKM3HM Ha 3emiie: alOuoreHes u
naHcrnepMusi.  XUMHYECKas  ABOJIONMSA.  ODKCIIEPUMEHTAIBHOE
IIOATBEPKICHUE XUMHYECKOW 3BoMOUMU. HavanbHble  3Tamsl
o6uonoruyeckoi »Bomoruu. I'unoreza PHK-mupa. [lepBoie kinetku u

HNX 5BOJIIOIIMA. cDOpMHpOBaHI/IG OCHOBHBIX I'PVIIII )KUBBIX OPraHU3MOB

Pa3zputne xu3Hm Ha 3emusie 1o s3paMm U nepuoaam. Karapxeil.
Apxelickas W mnporepo3oickas d3pbl. Ilaneoszoiickas spa u e€
NEPHUOJIbI: KEMOPUMCKUHN, OPIOBUKCKUN, CHIIYPUICKUN, JTEBOHCKUH,
KaMEHHOYTOJIbHBIN, IMEpMCKUU. Me3o30ickas 3pa U €€ NEepUOAbL:
TPUACOBBIM, FOPCKUI, METOBOM.

KaiiHo3olickasg spa W €€ MepuoJbl: MaJeOr€HOBbIM, HEOTCHOBBIM,
AHTPONIOTCHOBBIM. XapaKTEPUCTUKA KIMMAaTa M TIEOJOTUYECKHUX
nponeccoB. OCHOBHBIE JTalbl ABOJIOLMM  PACTUTEIBHOTO H
KUBOTHOTO MHpa. ApomMop(]o3bl Yy pacTeHHd U KUBOTHBIX.

[losiBneHue, pacBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB

2.3

2.4

Cucrema OpraHH4YC€CKOTr0 MHpa KaK OTPaXXCHHUC  I3BOJIOLIMH.

OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPTaHU3MOB

OBOJIOLMST  4YeJIoBEKa. AHTpPOIIOJIOrMs Kak Hayka. PasBurtue
MPEACTABICHU O MPOHMCXOXKICHUHM YeJoBeKa. MeToabl H3ydeHUus
anTporioreie3a. CXOACTBa M pa3iMuMsg YENOBEKA U >KUBOTHBIX.
CucremaTuecKoe NOJI0KEHUE YEIOBEKa.

JBuxymue cuibl  (daktopsl) aHTpornorenesa. HacnenctBenHas




2.5

2.6

3.1

M3MEHYMBOCTh W €CTECTBEHHBIH oTOOp. OOmecTBeHHBI 00pa3

KW3HU, U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJIEHUE, PEYb

OCHOBHBIC CTaMHA M BETBHU HSBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH,
Yenosek YMEJIBIH, Yenosek MPAMOXOALINH, Yenosek
HeaHAepTanbCckuii, YemoBek pasymubld. Haxonku wucCkomaeMbIx
OCTAHKOB, BpEMs CYIIIECTBOBAHUSA, 001aCTh PACTIPOCTPAHCHHSI, 00BEM

TOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPYIUs

YenoBeueckue pacbl. OCHOBHbIE OOJIBIIKE PaChl: €BPONEOUIHAS
(eBpaswmiickas), HErpo-aBCTPaJIOUIHAS (3KBaTOpHaIbHAA),
MOHTOJIOUTHAS (a3maTcko-aMepHUKaHCKasi). Yeptsl
MPUCTIOCOOTICHHOCTH MPEACTABUTENECH YEeJTOBEUECKUX Pac K YCIOBUAM

CyliecTBOBaHMs. ENMHCTBO yenoBevyeckux pac. Kpuruka pacusma
Opranu3mel U OKpY’KaroIas cpeaa

OKOJIOTHsSI Kak Hayka. 3aJadyd W pas3fesibl 3KoJIoruv. Meroasl
DKOJIOTUYECKUX HCCIEIOBAHUNA. OKOJIOTMYECKOE MHPOBO33PEHHUE.
Cpenbl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs,

IIOYBEHHAs1, BHYTPUOPTaHU3MEHHAs

3.2

Okonornueckue  ¢akropel.  Kiaccudukanus — 9KoJOTHYECKHUX
¢dakTOopoB: abWOTHYECKHE, OHOTHYECKHE W  aHTPOIIOTCHHBIC.

JleiicTBrE HKOTOTHYECKUX (PaKTOPOB HA OPTaHU3MBI

3.3

AOuoTuueckue  (QakTopel:  CBET, TeMIeparypa,  BIAKHOCTb.
®otonepuoauzM. IlpucnocoOneHuss OpraHu3MoB K JIEHCTBUIO

abnotnueckux (HakTopoB. buonoruyeckne puTMbI

3.4

buotnueckue daktopel. Buabpl OHMOTHYECKHX B3aUMOJECHCTBUI:
KOHKYPEHITHS, XUIIHUYECTBO, Mapa3uTHU3M, MYyTYyaJIU3M,
KOMMEHCAIU3M (HaxJICOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIMU3M,
HEUTpamu3M. 3HA4YCHHWE OMOTHYECKHUX  B3aUMOACHCTBHH  JIA

CYIIIECTBOBAHUS OPTaHU3MOB B IMIPUPOTHBIX COOOIIECTBAX

3.5

DKOJIOTHUECKHE XapaKTCPUCTUKU TTOITYJIALINHA. OcHoOBHBIE TTOKa3aTeIn

nonyJjsanuu: 4YMUCJICHHOCTb, IINIOTHOCTBL, POXAAECMOCTb, CMCPTHOCTD,




IIPUPOCT, MuUrpauusa. J(MHaAMWKa 4YWCIEHHOCTH MNOMYJsALMM U €€
peryJsanus

COO6IH€CTB3 H OSKOJOIN4YCCKHUEC CHCTCMBI

4.1

Coo0OmiectBo opranu3mMoB — OwuoneHno3. CTpykTypbl OuolEeHO3a:
BUJIOBasi, MPOCTPAHCTBEHHas, Tpoduueckas (mumieBas). Bunubl-

TOMHUHAHTEL. CBS3U B OMOLIEHO3€E

4.2

4.3

4.4

4.5

DKOJIOTHUECKHE CUCTEMBI (9KocucTeMbl). [loHsTHE 00 SKOCHCTEME U
ouoreorieHo3e. (DYHKIIMOHAIBHBIE  KOMIIOHEHTBI  JKOCHCTEMBI:
OPOJYLIEHThI, KOHCYMEHTHI, penyleHThl. KpyroBopor BelmiectB u
MOTOK SHEPruM B JKocucrteMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocucTeMbl. [IumeBbie nenu u cetd. (OCHOBHBIE IOKAa3aTENH
AKOCHUCTEMBI: OuoMacca, MPOAYKIUS. IDKOJOTHYECKHUE MUPAMUJIbL:
OPOJAYKIMU, YHCIEHHOCTH, Ouomacchl. CBONCTBA 3SKOCHUCTEM:

YCTOMYHMBOCTb, CAMOPETYJISIIs, pazBuTue. CyKieccus

IIpupoaHbBIE 3KOCHCTEMBI. DKOCHCTEMBI O3Ep M PEK. DKOCHCTEMA
XBOWHOT'O WJIM HIMPOKOJIMCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe M XO034HCTBEHHOE 3HAUYEHUE Aarpo3KOCUCTEM H
ypOOIKOCUCTEM.

buopaznooOpazue  kak  (akTop  YCTOMYMBOCTH  3KOCHCTEM.

CoxpaHeHue OMOJIOTHYECKOT0 pa3HO00pa3us Ha 3emiie

Yyenue B.U. Bepuanckoro o Owuocdepe. ['panuriel, coctaB u
CTpykTypa Ouocdepsl. KuBoe BemectBO M €ro (QyHKIHUU.
Ocobennoctu  Ouocepbl  Kak  TIOOAIBHOM  DKOCHUCTEMBI.
JluHamuyeckoe paBHOBecMe U oOpaTHas CBsi3b B Ouocdepe.
KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE ITUKIIBI DJIEMEHTOB

(yraepona, azora). 3o0HaIbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIITH

UYenosedyectBO B Ounocdepe 3emian. AHTPONOTeHHbIC H3MEHEHUS B
ouocdepe. ['modanbHbBIE YKOJIOTHYECKUE TTPOOTIEMBI.

OcHoBa panMOHAIIBHOTO YIPABIEHUSI MPUPOJHBIMU PECYypcaMu U HX




UCIONIb30BaHue. JlocTiKeHus: OMOIOTHH U OXpaHa MPUPOIbI
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yuuteneit — M. IIpocBemenue.- 2025.- 127 c.

4. Meroauueckue peKOMEHAAINH 110 TPOBEICHUIO JTA0OPATOPHBIX padOT.
buonorus. / FO.B. Axmanuna.- M.: OO0 «Pycckoe ciioBo - yueouuk» , 2022.- 40
C.

5. Tunmunsblie ommOKKU npu BbinosiHeHnH 3aaanuii EI'D.- M.: OO0 «THU/]
«Pycckoe coBo — PCy, 2021.- 120 c.

6. Metonnueckue Matepualbl 1Jid MpecelaTeNield U YIEHOB MPEAMETHBIX
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[lerpocoBa — M., 2025. — 48 c.
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N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Yb HOK «Mosi mxoJia»

2. UHTepHeT-ypoK (00pa3oBaTeibHbIN BHIEO MOPTAJ)
https://interneturok.ru/

3. buoJsiorusi — HayKa 0 KMBO# npupoje
https://resh.edu.ru/subject/lesson/3827/start/118940/
4. CuensieHHOe HacJIe0BAHUE T€eHOB
https://resh.edu.ru/subject/lesson/3861/start/295751/
5. 'eHeTHKA M CeJIeKIUS
https://resh.edu.ru/subject/lesson/3861/start/295751/
6. JlokazaTeibCTBA IBOJIOLUA
https://resh.edu.ru/subject/lesson/5391/start/301036/
7. Cool1recTBa M IKOCUCTEMBI
https://resh.edu.ru/subject/lesson/5501/start/119075/
8. I'noGasibHBIE IKOJIOTHYECKHE TPOOIEeMbI

https://resh.edu.ru/subject/lesson/3896/start/17493/






