PABOYASI IPOTPAMMA
(ID 8229293)

yueOHoro npeamera «buosorus. ba3oBblii ypoBeHb»

15 ooydaroruxcst 10 — 11 kimaccos



MNOACHUTEJIbBHASA 3AIIMCKA

Hacrosiias  paGouas mporpaMma 1o  Ouojioruu g 10-11  x;macca  cpeaseit
0011eo6pa3oBaTeIbHOM MIKOJIBI COCTABICHA HAa OCHOBE:!

1. ®enepanbHoro 3akoHa «O6 oOpasoBanuu B Poccuiickoit deneparnum» ot 29.12.2012 Ne
273-03.

2. «O BHecenun uzMeHeHuil B dDenepanbHblii 3akoH «O0 oOpazoBanuu B Poccuiickoit
®deneparun» ot 24 ceHTs0ps 2022 1. Ne 371-D3.

3. IIpuxa3z MunucrepctBa oOpazoBanus U Hayku Poccuiickoii @enepannu Ne 413 ot 17
Mast 2012 r. «O0 yrBepx)aeHUU (eaepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeHero oomero o0pa3oBaHUs.

4. Tlpuka3z MunuctepctBa npocseuienust Poccuiickoii @enepanun ot 12.08.2022 No 732
«O BHeceHMM W3MEHEHUH B (QeaepanbHbIl TIOCYJapCTBEHHbI 00pa30BaTENIbHBbIN
CTaHJApT CpeIHEero oOIero oOpa3oBaHMs, YTBEPXKAECHHBIH MPUKa30M MHUHHUCTEPCTBA
npocsemeHus Poccutickoit @eneparun ot 17 mast 2012 1. Ne 413».

5. IIpuxa3z Munucrepcrsa npocseuienus Poccuiickoit denepanuu ot 27.12.2023 Ne 1028
«O BHeCEeHMU U3MEHEHUU B HEKOTOpPBIE MPUKa3bl MUHUCTEPCTBA 00pa30BaHUs U HAYKH
Poccuiickoit denepanun, KaCaroIMecs benepanbHBIX  TOCYIApCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB OCHOBHOTO OOIIEro OO0pa30BaHUS M CPEIHETO OOIIEro
oOpa3oBaHus», 3apeructpupoBanHoro B Muntocte Poccun 02.02.2024 1. Ne 77121.

6. Ilpuxa3 MunucrtepctBa npocseiieHust Poccuiickoit ®enepanun ot 18.05.2023 Ne 371
«O06 yrBepxkaeHHH (eaepanbHO 00pa30BaTENbHON MPOrpaMMBI CPEIHErO OOIIEro
00pazoBaHUM.

7. Tlpuka3 MunucrepcTBa npocseuieHus Poccuiickoit @eneparuu ot 09.10.2024 Ne 704 «O
BHECEHWU W3MEHEHUW B HEKOTOpble MpuKa3kl MuHHCTepcTBa MpocBelneHus P,
kacaronmecs (denepanbHeIX o0pazoBaTeiabHbIX mporpamm  HOO, OOO u COO»
(3apeructpuposad ot 11.02.2025 roxa).

8. OcHOBHOI1 00pa3oBaTeILHONM IPOrpaMMO¥ cpeHero oomero odpasoranus MAOY
Kackapunckoii cpeaeit 061eo0pa3oBaTeIbHON HIKOJIBI, YTBEP)KICHHON Ha MEACOBETE,
npoTokod Nel5 ot 11.07.2025 r., mpukaszom Ne 491 ot 13.08.2025r., cormacoBaHHOM
Vupapnsitoumm CoetoM mkoiibl 25.07.2025 r. (mpotokon Nel1).

9. Ycrabom MAOY Kackapunckoit COI, yTBepKICHHBIM MPUKA30M HadaJbHUKA
yIIpaBlIeHHs] 00pa30BaHUsl AIMUHHUCTpAluu TIOMEHCKOr0 MYHHUIMIIAJbHOTO paioHa OT
25.05.2016r. Ne138-O.

10. INporpammoii Boctiutanust MAO Kackapunckoit COLL (pukas ot 16.02.2021r Ne 94).

11. TTonoxxeHneM 0 MpoMeXyTouHoM artectanuu (mpukas Ne395 or 12.10.2015r.)

12. Yuebnoro mimana MAQOY Kackapurckoit COILLl, yTrBepkJISHHOTO Ha IEJICOBETE,
npotokoi Nel3 ot 27.06.2025 r., npukazom Ne 458 ot 27.06.2025 1. 1 cOrlIacOBaHHOTO
VYapasnstouwmm CoBetoM mikosns! 27.06.2025 r. (mpotokon Ne 10).

13. TlonoxxeHuss o pabouyux MpOrpaMMax yduTesned Mo oOpa3oBaTEIbHBIM IpOrpamMmam,
yrBepxkaeHHoro npukazoM MAOY Kackapunckoit COLI ot 20.05.2022 r. Ne368.

Ilpu paszpaboTke mnporpaMMbl MO OHOJIOTMH TEOPETUYECKYI0 OCHOBY IS
OTlpeNieNiCHHs] TMOJAX00B K (OPMHUPOBAHUIO COJIEPXKAHUS y4eOHOTO TMpeamera
«buosorus»  coctaBwiIM: KoHUenryaiabHble mnosioxkenuss DPIOC COO o
B3aUMOOOYCJIOBJICHHOCTH  IIeJieH, CcojepkKaHusi, pe3yJbTaToB OOy4YeHUS U
TpeOOBaHUI K YPOBHIO TOJTOTOBKH BBITYCKHUKOB, TOJIOXKEHUS 00 OOIIUX ENIX U
NPUHIUIIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CpPEIHETO



obmero oOpazoBanusi B Poccuiickoit ®Depepanmu, a TakkKe IMOJOXKEHUS O
cnenuduke OMOJIOTUH, €€ 3HAUCHUU B MO3HAHUU JKUBOUW MPUPOJIBI U 00ecreueHUH
CYILIIECTBOBAHUA 4YesoBeueckoro obOmiectBa. COrMacHO Ha3BaHHBIM TIOJIOKEHHSIM,
ompeieNieHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBI 10 OUOJIOTHH | €€ CTPYKTYpa.

[lporpamma 1o Owonoruu naért TPEACTABICHHE O IMensax, 00 oOmei
cTpareru OOy4YeHHs, BOCHHUTAHUS U Pa3BUTHS OOYyYaIOIIMXCS CPEICTBAMHU
yueOHOoro mnpenmera «buonorusi», omnpenenser o00s3aTeNbHOE MPEAMETHOE
colepKaHWe, €ro CTPYKTypy, pacmpelelieHne Mo pa3ienaM ¢u  TeMawm,
PEKOMEHAYEMYIO TOCIE0BATEIFHOCTh M3YYEHHS y4eOHOTO MaTepuana ¢ y4eToM
MEXKIIPEAMETHBIX ¥ BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM 00pa30BaTEIBHOTO
nporiecca, BO3PACTHBIX OCOOSHHOCTEH 00ydJaroIIuxcsl.

B mporpamme 1o OHONOTMM TakXke YYUTHIBAIOTCS TpeOOBaHUS K
TUIAHUPYEMBIM  JIMYHOCTHBIM, METANpPEIMETHBIM H TPEAMETHBIM pe3yJbTaraM
oO0yyenuss B  (HOPMHpPOBAHMHM OCHOBHBIX BHJOB  Yy4eOHO-TIO3HABATEILHOMN
JEATEIIbHOCTH/Yy4eOHBIX JICUCTBUN OOYydJarolMXCsl 10 OCBOCHHMIO COJICPIKAHMS
OMOJIOTUYECKOTO 00pa3oBaHusl.

B nporpamme no 6uosiorum (10—11 kmaccel, 6a30BbI ypOBEHb) peaqn30BaH
NPHUHIUI TPEEMCTBEHHOCTH B W3YYEHHWH OWOJOTHH, Onaromaps dYeMmy B Hed
OpOCMATPUBAETCSl  HANpPABJICHHOCTh Ha  Pa3BUTHE 3HAHUM, CBS3AHHBIX C
dbopmMupoBanueM €CTECTBEHHO-HAy4YHOTO MUPOBO33pEHUS, IIEHHOCTHBIX
OPHUCHTALUN JIMYHOCTH, YKOJOTUIECKOTO MBIIIJICHUSI, IPEACTABICHUNA O 370POBOM
oOpaze XM3HU M O€peKHbIM OTHOUIICHHMEM K OKpYXalolled MpUpOJHOU cpele.
[losToMy Hapsimy ¢ u3ydeHUEM OOIIEOMOJIOTHYECKUX TEOPHUl, a TakXKe 3HaAHUU O
CTPOEHHUH >KMBBIX CHCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINUX B
HHUX TPOIIECCOB B MPOTpaMMe MO OMOJOTHUH YJEIEHO BHUMAHHE HCIIOIb30BAHUIO
MOJIyYE€HHBIX 3HAHWIA B MOBCEIHEBHOM KU3HU JIJIs1 PEUICHUs] MPUKIAIHBIX 33]1ay, B
TOM 4YuCie: NPOQUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUIN YeIOBEKa, MEJIUKO-
TeHETUYECKOI0 KOHCYJIbTUPOBaHMUS, 000CHOBaHHUS AKOJIOTUYECKH
1EJIeCO00pa3HOTO TOBEACHUS B OKPYXKAIOIIEH MPUPOAHOW cpeae, aHalu3a
BIIUSIHUSL XO3SICTBEHHOW JICSATENIBHOCTH YEJOBEKA HA COCTOSIHUE MPHUPOJHBIX H
UCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHE BHHMAHUS K MPUKIATHOW HAMpPaBJIEHHOCTH
yueOHoro mnpeamera «buonorus» MpOAUKTOBAHO HEOOXOIUMOCTBHIO OOECreUeHHUs
YCIOBUM JJi PEIICHUS] OJHOW M3 aKTYyalbHBIX 33/1a4 IIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHusi, KOTOpas mpeamnosaraeT (OPMUPOBAHHE Y  OOYyUYaAIOIIUXCS
CIIOCOOHOCTH  AJanTUPOBAThCd K W3MEHEHUSM JHHAMUYHO Pa3BHUBAOIMIETOCS
COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHEe cpemgHero oOmiero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa obOecrnieduBaeT (popMuUpOBaHHE y OOYYAIOMIMXCS MPEICTABICHUH O
HAYYHOW KapTUHE MHpa, pacliupser U 0000IIaeT 3HaHHUA O KUBOW Mpupoje, eé



OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3allid U 3BOJIIOLMU, CO3AAET
yCIOBUSL ~ JUIA: TO3HAHUS  3aKOHOB  JKMBOM  MpUpOAbl,  (HOPMHPOBAHUS
(GYHKIIMOHATBHOM TIPaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro ooOpasza
YKU3HU, YKOJIOTHYECKOTO MBIIICHUS, [ICHHOCTHOTO OTHOIIEHUS K YKUBOW MPHUPOJIC
U YEIIOBEKY.

Bonbiioe 3HaueHne OMOIOTUSI UMEET TakXKe IS PEIICHUs] BOCIUTATENIbHBIX U
pa3BHUBAIOIIUX  3aJa4  CpeaHero  oOmiero  oOpa3oBaHHS,  COLMAIM3AINN
oOyuaronuxcs. VM3ydyenue Ouojiornn obOecreduBaeT yciaoBuUs s (GOPMHUPOBAHUA
UHTEIUIEKTYalbHbIX, KOMMYHHUKAlIMOHHBIX U  WH(GOPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYphI, CIHOCOOCTBYET HHTErpaldu OHOJIOTHUECKUX 3HAHUU C
NPEICTABJICHUSIMA U3 JPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTU, (PUUKHU, XUMUU
u reorpaduu. HazpaHHble MNOJOXKEHHS O TMpeAHA3HAYEHUH Y4eOHOro MpeaMera
«buonorusi» cocraBWIM OCHOBY i OMNpEJCNeHUs TMOJIXOJOB K OTOOpYy U
CTPYKTYPUPOBAHHIO €r0 COJIEp)KaHUs, MPEJACTABICHHOTO B MporpaMme TIo
ouoJsoruu.

Ot16op conmepxanusi yueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMU KyJIbTYpOCOOOPA3HOTO TOJIX0/Ja, B COOTBETCTBUH C
KOTOpPhIM OOydYaromuecss AOJDKHbI OCBOWTH 3HAHUS M YMEHHMs, 3HAYUMBbIE JIst
dbopMupoBaHus 00Ul KyJIbTYphl, ONpEIENSIoNIUe aJeKBaTHOE MOBEACHHE
YeJoBeKa B OKPYXKAIOIIEH MPUPOIHON cpene, BOCTpeOOBAaHHBIE B TOBCEIHEBHOM
KU3HU M TpaKkTUYecKoil aestenbHOoCcTH. Ocoboe MeCTo B ATOM CHUCTEME 3HAHUMN
3aHUMAIOT 3JIEMEHTBI COJEP KaHUsI, KOTOPBIE CIYyKAaT OCHOBOMU Uit (OPMUPOBAHUS
IIPEICTABJIEHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHUEHTAalUUSX  JUYHOCTH,  CHOCOOCTBYIOUIMX  TyMaHM3alUH
OMOJIOTHYECKOTO0 00pa30BaHUs.

CTpyKTypupOBaHUE COJAEpKaHUA Yy4yeOHOTO Marepuaja B MpoOrpaMme Io
OMOJIOTUM  OCYIIECTBIEHO C YYE€TOM NPUOPUTETHOTO 3HAYCHUS 3HAHUH 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KUBOW MPUPOJBIL, O €€ YPOBHEBOUM OpraHM3allud U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType ydueOHOro mpeamMera «buonorus»
BBIJICNICHBI CIIAYIONINUE COJIepkKaTellbHble JMHUM: «buosorus kak Hayka. MeTosbl
HAy4yHOTO TOo3HaHUs», «Kierka kak Owosjorumveckass cuctemay, «OpraHu3M Kak
Oouonornyeckass cucreMa», «CucremMa W MHOrooOpasue OpTraHUYECKOTO MUpay,
«OBOJIONHS KUBOU MPUPOIBD, «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTUY.

Lens u3ydenus ydeOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJaJicHHE  OOy4YaloIIMMUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIMOHAIBHOM
OpTraHu3allid JKMBBIX CHCTEM pa3HOTO paHra ¢ NpHOOpEeTEeHHuE yMEHHM
UCTIOJIL30BaTh JTH 3HAHMS I TPAMOTHBIX JEUCTBUM B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUSI PA3INIHBIX KU3HEHHBIX MPOOIIEM.



JocTmkenue uend ulydeHusi yueoHoro mnpenmera «buonorusi» Ha 6a3zoBom
ypOBHE 00€CTEeUUBACTCSA PEIICHUEM CIIEAYIOIINX 3a/1ay:

OCBOEHUE OOYYaIOIUMHCS CUCTEMbl 3HAHUA O OHOJOTUYECKUX TEOPUSX,
YUCHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBWIaX, CIyKaIlMX OCHOBOMU
U1t GOPMUPOBAHHUS TPEACTABICHUNA O €CTECTBEHHO-HAyYHOW KapTHHE MHUpPa, O
METOJ[aX HAyYHOTO IO3HAHUS, CTPOEHUH, MHOTOOOpa3uu M OCOOCHHOCTSX YKUBBIX
CUCTEM pPa3HOTO YPOBHsI OpTraHU3allMH, BBIIAIOIMIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCIICIOBAHUSAX B OMOJIOTHH;

dbopmupoBaHre y O0OydJaromuUXCs TMO3HABATENBHBIX, WHTEIUIEKTYyadbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B Mpollecce aHalu3a JaHHBIX O MYyTSIX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3MVIAJIOB, HJEH W TOAXOJOB K HM3YUYCHHIO >KHBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3aluy;

CTaHOBJICHWE Yy oOyvaromuxcss oOmeld KyJabTypbl, (QYHKIIMOHAIBHOU
TPaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSCHATH M OICHUBATH SBJICHUS OKPYKAIOIIETO
MUpa JKMBOW TPHUPOJBI HA OCHOBAaHWHM 3HAHWUM M OMBITA, TOJIYYECHHBIX TIPU
W3y4YeHUU OHOJIOTHH,

dbopmMupoBaHue y OOydYarolmUXcs YMEHUW WUIFOCTPUPOBATh 3HAUYCHHE
OMOJIOTHYECKUX 3HAHUKA B TIPAKTHYECKON EATENbHOCTH YeNOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUIUHCKUX TEXHOJOTUN U arpoOHOTEXHOJOTHI;

BOCITUTaHUE YOCKJIEHHOCTH B BO3MOYKHOCTHU TIO3HAHMSI YEJIOBEKOM >KHBOM
IPUPOJIBI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHHUSI K HEH, COOIOCHUS dTUIECKUX
HOPM IPU MPOBEICHUN OUOJIOTHYECKHUX HCCIIEI0OBAHUNL;

OCO3HAHUE IIEHHOCTH OWMOJOTUYECKUX 3HAHUW [JIsl TOBBIICHUS YPOBHS
AKOJIOTHYECKON KYIBbTYpHI, AJis1 (OpMUPOBAHUS HAYIHOTO MHUPOBO33PEHUS;

MIPUMEHEHHE TTPUOOPETEHHBIX 3HAHUN M YMEHUUN B MOBCEAHEBHOW >KU3HU IS
OIICHKH MOCJEICTBUI CBOEH AESITENIbHOCTU MO OTHOLIEHHUIO K OKpYXKarolllel cpele,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHHME M COOJIIOJEHHME Mep NPO(UIAKTHKH
3a00J1€BaHUM.

B cucreme cpennero oo6miero oOpazoBanusi «buosorus», uzydaemass Ha
0a30BOM YpOBHE, SBISIETCS 00s3aTelIbHBIM YYCOHBIM TMPEIMETOM, BXOISAIIUM B
COCTaB NMpeaMeTHON 001acTu «ECTeCTBEHHO-HAayYHbIE MPEAMEThD».

s n3yyeHus OnojorMy Ha 0a30BOM YPOBHE CPEIHETO OOIIero o0pa3oBaHUs
oTBoauTcs 68 vacoB: B 10 kmacce — 34 yaca (1 gac B Hexeno), B 11 kmacce — 34
yaca (1 gac B Hezeno).



COIEPKAHUE OBYUEHUA
10 KVIACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMU C OOIIECTBEHHBIMU, TEXHUUECKUMU U
JPYTUMU €CTECTBEHHBIMH HayKamu, (uimocodueil, ITUKON, ICTETUKON U MPaBOM.
Poms Ouonoruu B (QOpMHUpPOBAaHUM COBPEMEHHOW HAyYHOM KApTUHBI MHUpA.
Cucrema GUOJIOTHYECKUX HAYK.

Mertobl TIO3HAHUS KUBOUW TIPUPOJIBI (HAOMIOICHNE, YKCIIEPUMEHT, OIMUCAHHE,
u3MepeHue, Kkiaccupukanus, MOJCTUPOBaHUE, CTaTUCTHUYecKas o0paboTka
JTaHHBIX).

JdemMoHcTpaumu:

[optpersr: Y. lapBun, I'. Mennens, H. K. Koabnos, [[x. Yorcon n ®@. Kpuk.

Tabmmier 1 cxembl: «MeToAbl TIO3HAHMS YKUBOY TIPHUPOIBI».

JlabopaTopHbIe U MpaKTHYECKHE PadOTHI:

[Mpaktnueckass pabora Ne 1. «Vcnosib30BaHWe pa3IUYHBIX METOJOB IPHU
U3Y4EHUU OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 HX OPraHU3aNusL.

’KuBbie cucreMbl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTimune
YKUBBIX CUCTEM OT HEOPTaHWYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM M UX pa3sHOoOOpaszue. YPOBHU OpPTraHU3AIMUA OHOCUCTEM:
MOJIEKYJISIDHBIM,  KJIETOYHbIA, TKAHEBBIA, OPTAHU3MEHHBIM, MOMYJAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIICHOTUYECKUI), OUOChEpHBI.

JdemoHncTpaumu:

Tabmuipl U cxembl: «OCHOBHbBIE MPU3HAKU KU3HW», «YPOBHU OpPTaHU3AINU
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb MoJiekysl JIHK.

Tema 3. XumMu4ecKkHil COCTAB M CTPOEHME KJICTKH.

XUMUYECKUN COCTaB KJIETKU. XUMHUYECKUE DJJIIEMEHTBL: MaKpOJJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bosla 1 MuHepaibHbIe BEIIECTBA.

OyHKIIMM BOJABI M MHUHEpaIbHBIX BemiecTB B kieTke. Ilogneprxanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u crpoenue 0enkoB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3amennMple M 3aMEHHMBIE aMHHOKHUCIOTHL. AMHHOKHUCIIOTHBI COCTaB. YPOBHHU
CTPYKTYpbl ~O€IKOBOW MOJIeKynbl (M€pBUYHAs, BTOpUYHAs, TPETUYHAS U
YEeTBEPTUUHASL CTPYKTypa). XUMHUYECKHE CBOWCTBAa OelkoB. buonoruueckue
GyHKIIMN OGENKOB.



®depmeHTHl — Oumosiormdeckue KkKatanmmuzatopbl. CTtpoeHue  depMeHTa:
aKTUBHBIM UEHTp, cyOcTpaTtHas crnenubuyHocTh. Kodepmentsl. Buramunsbl
Otnuuus GepMEHTOB OT HEOPTAHUYECKUX KaTallM3aTOPOB.

VrineBoasl:  MOHOcaxapuabl  (TJIOKO3a, pubo3a U JA€30KCUpud03a),
nucaxapuabl  (caxaposa, JlaKTo3a) W MoJidcaxapuabl  (KpaxMall, TJIMKOTEH,
HeJUTI0N103a). buonorndeckue QyHKIMU YTIEBOIOB.

Jlunuasl:  Tpurmunepunbl, dochomunuabl, crepounbl.  ['mapoduiabHO-
runpodoOHbie  cBoicTBa. buonmornueckue ¢GyHkuumum sunuaoB.  CpaBHeHHE
YIJIEBOJIOB, OENKOB M JIMMHJIOB KaK HCTOYHUKOB SHEPTHUU.

Hyxnmeunossle kucnorsl: JHK wu PHK. Hykmeotuael — MOHOMEpHI
HyKJIeMHOBbIX KucHoT. Ctpoenune u ¢ynkuuu JIHK. Crpoenue u ¢dynxmuu PHK.
Buner PHK. AT®: ctpoenne u QyHKIHH.

[utosorust — Hayka o KieTke. KiierouHas Teopus — npumMep B3auMOIEHCTBUS
ujei u GakToB B HAYYHOM IMO3HAHWU. METOIbl 3YUYCHHS KIICTKH.

Knerka kak uenoctHas >kuBas cucreMa. OOmmMe NPU3HAKU —KIIETOK:
3aMKHyTas HapyxHas MemOpana, monekynbl JIHK kak renernueckuii ammapar,
cucTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »yKapuoTHYecKass U mpokapuotudeckas. OcoOeHHOCTH
CTPOCHUS MNPOKapHOTHUYECKOW KieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapUOTUYECKON KJIeTKU. (OCHOBHBIE OTJIMYWA PACTUTEIBHOM, >XHUBOTHOM U
TpUOHOM KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
dbyukiun. [Mnazmaruyeckas memOpana, e€ cBoicTBa u ¢yHkiuu. [luTomnasma u eé
opranouasl. OmgHomeMOpanHbie opraHouasl kietku: OIIC, ammapar ['ombmxw,
a30coMbl.  [loyaBTOHOMHBIE OpraHOMJbl KJIETKH: MHUTOXOHJPUHU, TLIACTH]IBL.
[lpoucxoxxaenne MUTOXOHIpUNA u TwacTuA. Buasl mnactua. HememOpanubie
OpTaHOW/bl KJIETKH: PHOOCOMBI, KIETOYHBIA IEHTpP, ILEHTPUOJHM, PECHUUKH,
KryTUKA. DyHKIMYM OPraHOUIOB KIETKU. BKiIroyeHus .

Anpo — perynartopHeiii neHTp kietku. CTpoeHue siapa: siaepHas 000JI04uKa,
KapuoIUla3Ma, XpOMaTHH, SIAPBIILKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemMoHcTpaumu:

[loptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankimun, K. M. bap.

Huarpammbl:  «PacnpeneneHie  XMMUYECKUX  JJIEMEHTOB B HEKHBOU
npupoje», «PacnpeneneHue XuMHUUECKUX 3JIEMEHTOB B )KUBOW MPUPOIEH.

Tabmuer u cxeMmbl: «llepuoguueckass TabiMIa XUMUYECKUX DIJIEMEHTOBY,
«CtpoeHne MoJIeKyJbl BOJbI», «brocuntes Oenka», «CTpoeHnue MOJeKysbl OeKay,
«Ctpoenue Qepmenta», «Hyxnennosoie kucinotel. JJHK», «CTpoeHne MoOJEKyIibI



AT®», «CtpoeHHE SYyKapUOTUYECKOW KIETKW», «CTpPOEHUE YKUBOTHOM KIIETKWY,
«CTpoeHUE pacTUTENbHOM KIEeTKW», «CTpOeHHE TMPOKAPUOTUYECKON KIIETKIY,
«CTpoeHue siipa KIETKN», «YTIEeBOb, «JIumuasn».

O6opyznoBaHue: CBETOBOW MHUKPOCKON, OOOpPYJOBaHHE IJisi TPOBEICHHUS
HAOJIFOJICHNH, W3MEpPEHUH, DSKCIEPUMEHTOB, MUKpOIpEnaparbl PacTUTEIILHBIX,
KUBOTHBIX M OaKTEpHUATBHBIX KJIETOK.

JlabopaTopHbIe U IpaKTHYEeCKHEe PadOThI:

Jlaboparopuass pabota Ne 1. «/3yueHue KaTalIUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMUIa3bl WM KaTaaa3bl)y.

JlaGoparopHass pabota Ne 2. «/3ydyeHue CTpOEHHUS KIIETOK pacTeHUi,
KUBOTHBIX M OaKTepuil IMOJ MHKPOCKOTIOM Ha TOTOBBIX MHKpOTIpernaparax M uX
OTICAHUE».

Tema 4. /KuzHenesITeJJbHOCTH KJIETKH.

OOMeH BemiecTB, Wi MeTabou3M. AccuMuIAIUs (TIaCTUYECKUd OOMEH) U
JTUCCUMWIALIMS  (PHEPTreTUYECKU OOMEH) — JBE CTOPOHBI €JIMHOTO Ipoliecca
Meraboim3ma. Pojb 3aKOHOB COXpaHEHHs] BEIIECTB W JHEPTUM B TOHHUMAaHHUU
MeTabom3Ma.

Tunel oOMeHa BellecTB: aBTOTPOPHBI U rerepoTpodubii. Pons GepmeHnTon
B 0OMEHE BEIEeCTB U MPEBPAEHUN SHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TeMHOBas ¢a3bpl  (QoTocuHTe3a. Peakiuu
dboTocunTeza. DPpdekTuBHOCTh (oTOCHHTE3a. 3HaUeHHE (POTOCHHTE3a IJIS KU3HU
Ha 3emie. BnusiHue ycioBuil cpenbl Ha (OTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €r0
NPOAYKTUBHOCTU Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XEMOCUHTE3UpYIOIINe OakTepuu. 3HAU€HUE XEMOCHHTE3a MJIs
YKW3HU Ha 3emIle.

DHepreTudeckuidi oOMeH B KieTke. PacleruieHue BellecTB, BBIJIEICHUE U
AKKyMYJIUPDOBAaHHWE JHEPTrUM B KIETKE. OTambl DJHEPreTUYECKOro oOMeHa.
I'mukomu3. Bbpoxenue u ero Buabsl. KucinopoaHoe OKHCIEHHE, WM KIETOYHOE
JbIXaHHE. OxucnurensHOE dbochopunrpoBanue. O¢ddexTuBHOCTH
SHEPTEeTUYECKOTO0 OOMEHa.

Peaknuu wmatpuunoro cuHte3a. ['enermyeckas wuHbpopmamus wu JIHK.
Peanuzanus renernyeckod uwHbopmanuu B KieTke. ['eHeTHueckuii KOJ U €ro
cBoiictBa. Tpanckpurusi — Marpuunslii cunre3 PHK. Tpancnsiius — OGuocunres
Oenka. Orambl TpaHcuanuu. KoaupoBanue amuHOKucioT. Pons pubocom B
OonocuHTe3e Oenka.

Heknerounsie popmbl sxu3Hu — BUpychl. Mctopusi otkpbitusa Bupycos (/. W
WBanoBckuii). OcoOEHHOCTH CTPOEHUS H  SKM3HEHHOTO IIMKJIAa BUPYCOB.
bakrepuodaru. bomne3nn pacTeHWil, >KUBOTHBIX M YEJIOBEKAa, BHI3BHIBAEMBIC
Bupycamu. Bupyc unmmynoneduimra yenoreka (BMY) — BozOyaurens CIIW]a.



OOpaTtHass ~ TpaHCKpWMLMS,  peBepTaza M  HUHTerpasa. [Ipodunakruka
pacIpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUI.

JdemMoHncTpaumu:

[Hoptpetsr: H. K. Konsnos, . 1. UBanosckui, K. A. Tumupsses.

Tabmuer 1 cxembl: «Tunel muTanusy, «Merabomm3m», «MUTOXOHIPUSY,
«QHepreTuueckuii oomen», «Xmoporuact», «PDortocunresy», «Crpoenue JJHK»,
«Ctpoenue u (QyHKIMOHUpOBaHHE reHa», «CuHTe3 Oenkay, «['eHeTHUecKuil Kom»,
«Bupyce», «bakrepuodarn», «CtpoeHue u xku3HeHHbIM IMKn Bupyca CIIM/a,
oaktepuodara», «Permmukanus JJHK».

O6opynoBanue: monenu-amumkauuu «Ynsoenue JIHK u Tpanckpummsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Mojenb cTpykrypsl JTHK.

Tema 5. PasMHoOKeHHe M MHAMBHAYAJbHOE PAa3BUTHE OPraHU3MOB.

KnetouHblii 1Mk, WM KU3HEHHBIA UK kieTku. WHTepdaza m muto3.

[ponieccr, mpotekatonue B wuHTepdaze. Permmkamus — peakius MaTPUIHOTO
cunteza JIHK. Ctpoenue xpomMocoMm. XpOMOCOMHBIH HaOOp — KapHUOTHIL
JluronaHelid WM TAalUIOMAHBIM ~ XPOMOCOMHBIE  HAOOpBHL XpoMaTu/ibl.

[luronornyeckue OCHOBBI  Pa3MHOXEHUS W HMHIMBUIYAJIBHOTO  Pa3BUTHSA
OpTaHU3MOB.

Henenne xnerkn — muto3. Cragmm murosa. Ilpomeccel, mpoucxonsdmuye Ha
Pa3HBIX CTaAMSIX MUTO3a. BHOJIOrMYECKHI CMBICT MUTO3a.

[IporpammupyemMasi TuOeNb KIETKA — allonTo3.

®opMbl pa3MHOXKEHHS OpPraHM3MOB: Oecrojioe U nosoBoe. Buasl 6ecnionoro
Pa3MHOXKEHHA: JI€JICHWE HAABOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BETETaTUBHOE pPa3MHOXKEHHE. VICKycCTBEHHOE KIIOHHWPOBAHHE
OpPTaHU3MOB, €r0 3HAUEHHE JIJIsI CEJICKIIUU.

[TonnoBoe pazMHOXKEHHUE, €ro OTIAUYHUS OT OECIOJIOTO.

Meito3. Craguu wMmeito3a. IIpomecchl, MpoUCXOASIIUE HA CTAaauiIX Meio3a.
[loBenenue xpomocom B Menosze. Kpoccunrosep. buonormueckuii cMmbIca U
3HA4YCHUE MEHO03a.

['amerorene3 — mporecc 00pa3oBaHHS TOJOBBIX KJIETOK Y >KUBOTHBIX.
[lonoBele ’kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHUE U Pa3BUTHE IOJIOBBIX
KJIETOK — ramer (crnepMaTo30M[, SHIEKIeTKa) — CIepMaTOreHe3 M OBOTCHE3.
OcoOeHHOCTH CTpOEHMS SHLEKIETOK W cnepMaro3ousoB. OIUI010TBOpPEHHE.
[TapTeHnorenes.

NunuBuayamsHoe  pa3BUTHE  (OHTOTE€HE3). OMOpPHOHAILHOE  Pa3BUTHE
(amOpuorene3). DTanbl 3MOPHOHAILHOTO PAa3BUTHS Y TMO3BOHOYHBIX JKMUBOTHBIX:
npoOneHue, racTpynidius, opraHoreHe3. llocramOpuonanmbHOe pas3BuTHE. THIBI
NOCTAIMOPHUOHATIBHOTO Pa3BUTHSL: MpPsMOE, HemnpsMmoe (MMYuHO4YHOe). BnusiHue



cpenbl Ha pa3BUTUE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJCTBaA.

Poct m pasBurue pacreHuii. OHTOre€He3 LBETKOBOIO PACTEHHS: CTPOECHUE
CEMEHHM, CTaJUU Pa3BUTHSL.

JdemoHncTpaumu:

Tabmuupt u  cxeMbl: «DoOpMbl pa3sMHOXKEHHS OpraHu3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE y [IBETKOBBIX pacTeHui», «BereratuBHoe pa3MHOXEHUE
pactenuit», «Jlenenue knerku OakTtepuit», «CTpOEHUE TOJIOBBIX KJIETOKY,
«Crpoenue xpomocomb», «Knerounwni mukim», «Permmukamus JIHK», «Mutos»,
«Meiiosy», «IIpsamoe u HenpsaMoe pa3BuThe», «l'aMeTroreHe3 y MIEKONMUTAOIINX U
yesoBekay, «OCHOBHBIE CTAIUM OHTOTEHE3a».

OGopynoBanue: MHKPOCKOTI, MHKpPOTIpEnapaThl «CnepMaro30uasl
MJIEKOTIMUTAOIIETO», «SIHIIeKIeTKa MIeKOonuTaromeroy, «KapuokuHes B KIETKax
KOpEIlIKa JIyKa», MarHuTHas MOJeb-aluiMKanusa «Jlenenue KieTku», Mojielb
JIHK, Monens metadazHoit XpOMOCOMBI.

JlabopaTopHbIe U MpaKTHYEeCKHEe PadOThI:

JlaGoparopuass pabota Ne 3. «Habmomenue MuTO3a B KJIETKaX KOHYMKA
KOPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATAX).

JlaboparopHas pabota Ne 4. «3yueHue CTpOCHHS TMOJOBBIX KJETOK Ha
TOTOBBIX MUKpOMpenaparax».

Tema 6. Hacsie1cTBEHHOCTh M M3MEHYMBOCTH OPraHU3MOB.

IIpeaMer u 3amauum reHetuku. Mcropus pa3BuThs TeHETUKU. PoJib nuTosiorum
U SMOpHOJOTUM B CTAaHOBJICHUU TE€HETUKHU. BKiaa poccHUiCKUX U 3apyOeKHBIX
y4€HBIX B pPa3BUTHE TIEHETUKU. MeTonbl TEeHETUKH (TUOPHUIO0JIOTUYECKUH,
[IUTOTCHETUUECKUH,  MOJICKYJIIpHO-TeHeThu4Yeckuii). OCHOBHBIE  TI'€HETHYECKUE
noHATHs. ['eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKpEIMBaHUM.

3aKOHOMEPHOCTH HACJEIOBaHUsl MPU3HAKOB, yCTaHOBJIEHHbIE I. Menpgenem.
MoHorubpuaHoe CKpelnMBaHue. 3aKoH €IWHOO0Opa3us THOPHUIOB IEPBOTO
nokoJsieHus. [IpaBuino  QOMHHHMpOBaHUWS. 3aKOH PACUICIUICHHS IMPHU3HAKOB.
['unoTe3a yuctoTel rameT. [looHOE M HEMOTHOE JOMUHUPOBAHKE.

JurnbpuaHoe  cKkpeuiMBaHue. 3aKOH  HE3aBHCHMOTO  HAclleIOBaHUS
npu3HakoB.  lluroreHernueckre  OCHOBBI ~ JUTHUOPUIHOTO  CKpEIIMBAaHMUS.
AHamm3upyoniee cKpeluBaHue. Vcnosib30BaHNE AHAM3HPYIOLIETO CKPEIIMBAHUS
JUIsL OTIpEJIETICHUs] TEHOTUIAa 0COOu.

CuernieHHOe  HacienoBaHue mpuszHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HaclieloBaHuI0 TeHOB. HapyllieHue creruieHus reHoB B pe3yjbTare
KPOCCHHTOBEpA.

XpOMOCOMHAasl TEOPUS HACIEICTBEHHOCTU. [ €HeTUUEeCKUEe KapThl.



['enernka mona. XpOMOCOMHOE OINpPEAETIEHUE TO0JIa. AyTOCOMBI M MOJOBBIE
XpOMOCOMBL. ['OMOraMeTrHsle M TeTeporaMmeTHble oOpraHu3mbl. HacnenoBanue
MPU3HAKOB, CUEIUVICHHBIX C MOJOM.

M3MenunBOCTh. Buibl MI3MEHUMBOCTHU: HEHACJICICTBEHHAS W HACJICJCTBEHHAS.
Pome  cpeapl B HEHACNEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(UKAIIMOHHON M3MEHYMBOCTH. BapuallMoHHBINA psifi U BapUallMOHHAS KpUBasl.
Hopma peakuun npusHaka. KonnuecTBEHHbIE M KAaYECTBEHHBIE IMPU3HAKK U HX
HOpMa peakiuu. CBoCTBa MOIU(PUKAIIMOHHON W3MEHYUBOCTH.

HacnencTBennas, WM TEHOTUIMYECKas, HM3MEHUYMBOCTh. KoMOMHaTHBHas
W3MEHYMBOCTh. Meio3 u TOJOBOM TMpolecc — OCHOBAa KOMOWHATUBHOM
U3MEHUYMBOCTH. MyTanmoHHas W3MEHYUBOCTh. Kiaccudukarusi MyTaiuid: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa ¥ MpUYMHbI MyTaluii. MytareHHble (pakTopsbl.
3aKOH TOMOJIOTMYECKUX PSJIOB B HaclieAcTBeHHOW m3MenunBoctu H. M. BaBumosa.

BHesinepHasi Hacie1CTBEHHOCTh W U3MEHUHUBOCTD.

['enetuka yenoBeka. Kapuotwn uyemoBeka. OCHOBHBIE METOJbI TE€HETHKH
YyeJIOBEKa: T'€HCAJIOTMYECKHM, OJIM3HEIOBBIM, IIUTOTCHETUYECKHHM, OMOXUMMUYECKHM,
MOJIEKYJISIPHO-TEHETUU €CKHU . CoBpemeHHoe OnpeeIeHNE reHOTHINA!
MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIMPOBAHHE, B TOM YHCIE C MOMOIIBIO
[MIP-ananmu3za. HacnenactBeHnHsle 3a0ojieBaHUS YeENOBEKA: TEHHbIE OO0JIE3HHU,
OOJIe3HW C HACIEACTBEHHOM MPEeapactoyioKEeHHOCTBI0, XPOMOCOMHBIE OOJIC3HH.
ComaTtuyeckre u TreHepaTuBHble MyTaluu. CTBOJOBBIE KIETKU. [IpuHIMIBI
3I0pOBOTO 00pa3a >KU3HH, AUATHOCTUKH, MPO(MUIAKTUKY U JICUEHUS] TEHETUYECKUX
OonezHelt. MeauKO-reHEeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAUYCHHE MEIUIIMHCKOM
TCHETUKH B MPEAOTBPAIICHUH U JICUCHUH TCHETUYECKUX 3a00JICBaHMIA YeIOBEKa.

JdemoHcTpanum:

[loptpersl: I'. Mengens, T. Mopran, I'. ne ®@pus, C. C. UerBepukosn, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuib! " CXEMBL: «MonHoruOpuIHOE CKpEIIMBAHUE u ero
LIUTOTCHETHYECKAsT OCHOBA», «3aKOH PACUICIUICHWS W €ro ILHUTOTCHETUYECKas
OCHOBa»,  «3aKOH  YHUCTOTHI  ramer»,  «/urubpuaHoe  CKpenIuBaHUEY,
«IuTonoruyeckue OCHOBBI JTUTHOPUIHOTO CKpEILIMBAHUS, «Meiio3y,
«B3auMoJelUCTBUE  AUIETIBHBIX T'€HOB», «l'€HeTHMYecKne KapThl PACTEHUU,
KUBOTHBIX M YEJIOBEKa», «l'eHeThka mnoja», «3aKOHOMEPHOCTH HACIIECJOBAaHMUS,
CLUCIUIEHHOTO C ToJoM», «KapuoTuribl 4YenoBeKa H IKUBOTHBIX», «Buuasbl
U3MEHYUBOCTH», «MoaudukaiMoHHas HW3MEHYUBOCTH», «HacnemoBanue pesyc-
dakropay, «['eHeTUKa Tpymm KpoBu», «MyTallMOHHAsE U3MEHUYHUBOCTDHY.

O6opynoBanue: Mojenu-anruimkanuu  «MOHOTHOpUIHOE — CKpEIIMBaHUEY,
«Hemonnoe  pomunupoBanue», «JlurnOpumgHoe ckpemmuBanuey, «llepexpécrt



XpOMOCOM», MHUKpPOCKON M MuKponpenapaT «Jlpo3zoduna» (Hopma, MyTanuu
(bOopMBI KPBUILEB M OKPACKH Tema), repoapuil «I'opox moceBHOM.

JlaGopaTopHble 1 NpaKkTHYeCKHe PadoThI:

JlaGoparopHast pabora Ne 5. «/3yueHue pe3ysibTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIMBAHMS Y IPO30(HIbI HA TOTOBBIX MHKpPOTIpEnapaTaxy.

JlaGoparopHas pabota Ne 6. «3yuenne moauduKaMOHHONW H3MEHUHBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO Psifia U BAPUALMOHHOU KPUBOM.

JlaboparopHass pab6ota Ne 7. «AHanu3 myranuil y Apo30(uiabl Ha TOTOBBIX
MUKpOIIpenapaTax.

[lpaktuueckass pabora Ne 2. «CocraBneHue W aHaIU3 POAOCIOBHBIX
YEJI0BEKay.

Tema 7. Cesiexkuusi oprann3moB. OCHOBbI O0MOTEXHOJIOTHM.

Cenekuus Kak HayKa M TOPOLECC. 3apOKAECHUE CEJICKIMU M JOMECTHUKAIMS.
VYuyenne H. . BaBunoBa 0 1LEeHTpax MNPOUCXOXKIECHUS U MHOTrooOpasus
KYJbTYPHBIX pacTeHuil. LIEHTphl NPOUCXOXKIACHUS IOOMAIIHUX >KUBOTHBIX. COpT,
OpOJ1a, IITAMM.

CoBpeMeHHbIE METOJIbl CelleKIMi. MacCOBbI U WHIUBUIYAIbHBIH OTOOPHI B
CEJIEKIMM pAacTeHH W JKMBOTHBIX. OLEHKAa »KcTepbepa. bimM3kopocTBeHHOE
ckpeuiuBanue — HHOpuAuHT. Yucras nuHuss. CKpellMBaHUE 4YHUCTHIX JIMHUIL.
I'ereposuc, nnm rubpunnas cuina. HeponcTBeHHOE CKpeniuBaHue — ayTOpPUIUHT.
Otnanénnas rtuOpuamzanuss u €€ ycnexu. VICKycCTBEHHBI MyTareHe3 U
MOJIyYUCHHUE TOJUIUIOUI0B. JIOCTMKEHUS CEJeKIUM pPACTeHHU, >KUBOTHBIX H
MHKPOOPTaHU3MOB.

buoTexHonorus Kak oTpaciab MPOU3BOJACTBA. ['e€HHas HMHXEHEpHs. ITarbl
coznanusi pexkomOunantHo JIHK wu Tpancrenneix opranusmoB. KierouHas
uHxeHepus. KieTtouHsle KyabTypbl. MUKPOKIOHAJIILHOE Pa3MHOXKEHUE PACTEHUM.
KiionnpoBanue  BBICOKONPOAYKTHUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX ~ OPraHU3MOB.

OKOJIOTUYECKHE M JTHYECKHUE npoOJIEMBI. I'MO —  TEHETUYECKH
MOIU(MULIMPOBAHHBIE OPTaHU3MBI.
JemoHcTpanmu:

[loptpersi: H. WM. Basumos, WI. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabmuuplr u cxeMbl: KapTa «LIeHTpBI TPOUCXOXKIEHUS M MHOTO0Opa3us
KYJbTYPHBIX pacTteHui», «llopoapl noMamrHux >KUBOTHBIX», «CopTa KyJbTYpHBIX
pactennit»y, «OTtaanénnas rudpunuzaius», «Padbotsl akagemuka M. @. MBanoBay,
«[lomumumongusi»y, «OO0BEKTHI  OUOTEXHONOTHUWY, «KIEeTouHble KyIbTYphl U
KJIIOHUPOBaHKE», «KOHCTpyupOBaHHUE U MEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJSIKH IJI0JI0B M KOPHEIIOI0B AUKHX (DOPM M KyJIbTYPHBIX
COpTOB pacTeHul, repoapuii «CerbCKOX03SIUCTBEHHBIE PACTEHUS.



JlaGopaTopHble 1 MpaKTHYEeCKHEe PadoOThI:

Okckypcusi «OCHOBHBIE METOABI W JOCTHKEHHSA CEJICKIUMU pPAacTeHUNl U
YKABOTHBIX (Ha CEJNIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHIBITATENILHBIM ~ Y4aCTOK, B  TEIUIMYHOE  XO3SUCTBO, J1a0OpPATOPUIO
arpOyHHMBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAS OHOJIOTHS.

[IpennochiIku BO3HUKHOBEHHSI SBOJIIOIMOHHOW TEOpHUHU. DBOJIOIMOHHAS
Teopus U €€ MecTo B OuOoJIOTUH. BrnusiHMEe HBOIOLIMOHHONW TEOPUM HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBunerenbctBa dBoJioluMd.  [laneoHTonormueckue: MOCIEAOBATEIBHOCTh
MOSIBJICHUS BHWJIOB B TMAJICOHTOJIOTHUECKOW JICTONHCH, TEPeXOJHbIe (HOPMBI.
buoreorpaduueckue: cxoACcTBO U paznuuue GayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpHONIOTUYECKUE: CXOACTBA U Ppa3Iu4yusi SMOPUOHOB PAa3HBIX BHUJIOB
NM03BOHOYHBIX. CpaBHUTENHHO-aHATOMHUYECKHE: TOMOJIOTUYHBIC, aHAJOTHUYHBIE,
pYAMMEHTApHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUECKHE: CXOACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX IyTel y Bcex
OpPTaHU3MOB.

OpomonuonHass Tteopuss Y. JlapBuna. IIpennocbulku BO3HUKHOBEHMSI
napBUHU3Ma. JIBWXKYyIME CHUIBI SBOJIIONMK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHHE MPU OTPAHMYEHHOCTH PECYPCOB, HEOMpEACNEHHAs H3MEHYUBOCTD,
O0opnba 3a CylIecTBOBaHUE, €CTECTBEHHBIA OTOOP).

Cunrernueckas Teopus 3Bonoruu (CTI) 1 €€ OCHOBHBIC TOJIO0KECHHUS.

MukposBomonus. [lomynsuus kak equHUIA BUJA U SBOJIIOLUU.

JBwxkymue cuibl ((pakTOpbl) SBOJIONMU BUIOB B MpHUpojie. MyTallMOHHBIHI
nporiecc U KOMOWHATHBHAasE HM3MEHYUBOCThH. [lomynsivioHHbIE BOJHBI U Jperd
reHoB. M3ossanua nu Mmurpanus.

EcrecTtBeHHbli 0TOOp — HampaBisitomuid ¢akrop sBomouuu. Dopmbl
€CTECTBEHHOI0 0TOOpa.

[Ipucroco6eHHOCTh OpraHU3MOB KakK pe3ysibTaT 23BooIuu. [IpuMepsl
NPUCTIOCOOICHUN Y OpraHu3MOB. ApoMOp(hO3bl U UANOA AN TAIIIH.

Bug wu BumooGpazoBanme. Kpurepum Buma. OcHOBHble  (HOPMBI
BHUJ1000pa30BaHus: reorpauieckoe, SKOJOTHIECKOE.

MakposBomonusa. @Popmbl  3BoJOLMU:  (UIETUYECKAs, JIUBEPTeHTHAs,
KOHBEpIreHTHas, mapajuienbHas. HeoOpatuMocTh IBOIOIUH.

[IpoucxoxkaeHne OT HeCHeIUATU3UPOBAHHBIX TNpenkoB. [Iporpeccupyromast
cnenuanu3anusi. AJanTuBHAs pajydaiusl.

JdemMoncTpaumu:



[loptpetsr: K. Jlunnen, K. b. Jlamapk, Y. apBun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrosiep, A. H. CeBepiios.

Tabmuupl 1 cxembl: «Pa3BUTHEe OPraHUYECKOTO MHUpA Ha 3emiey, «3apoAbIIn
NO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OOppOBI 32
cymiectBoBanue», «EctecTBeHHBI 0TOOP», «MHOTOOOpa3ue COPTOB PACTCHUI»,
«Muoroo0pazue IIOpox KUBOTHBIX», «Jlomymsiumm», «MyTaumoHHast
U3MEHUYUBOCTBY, «ApoMopdosby, «nuoamanranumy, «OOmas aereHepanus»,
«/IBmwxymue cuimel 3Bomounn», «Kapra-cxema Mapmpyra myremectBas Y.
HapBuna», «bopnrba 3a cymectBoBaHue», «lIpHUCOCOOICHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BUg000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUEN.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3UYHBIMU THIIAMH OKPACKH,
HAaOOp TUIOAOB M ceMsiH, KoyuieKuusi «[IpuMepbl 3alllUTHBIX MPUCHOCOOJCHHUHA Y
KUBOTHBIX», MOJeldb «OCHOBHBIC HAIPaBJICHUS DSBOJIIONUU», OOBEMHAS MOJIETb
«CTpO€HrE TOJOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpadguueckass kapta Mupa, KoJuiekuusi «QPopMbl COXpPaHHOCTHU
UCKOMAEMBIX JKUBOTHBIX M pacTeHui», Mojenp anmmkamus «llepexpéct
XpOMOCOM», BIIaXHble mnpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JATYHIKWY, MHUKporpenapar «Jlpo3oduna» (Hopma, MyTtanuu GopMbl KPBUILEB U
OKpacKHU Tela).

JlaGopaTopHble 1 NIpaKkTHYeCKUe padoThI:

JlaGoparopuass pabora Ne 1. «CpaBHeHHE BHUIOB MO MOP(DOJIOTHUIECCKOMY
KPUTEPHUIOM.

JlaGoparopHas pabora Ne 2. «OmnmcaHue MPUCIIOCOOICHHOCTH OpraHu3Ma Ut
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHEe U Pa3BUTHE KU3HU HA 3eMJie.

JloHaydHble TPEACTaBICHUS O 3apOXKJICHUM >KU3HU. HaydHble TUIIOTE3BI
BO3HMKHOBEHUS KU3HM Ha 3emiie: abWoreHe3 M MaHCIEPMUSA. XUMHUYECKas
HBOJIONMS. AOWOTEHHBIM CHHTE3 OpPraHMYEeCKHX BEHIECTB U3 HEOPTaHUYECKUX.
DKCIEPUMEHTAIILHOE TOATBEPKACHUE XUMHUUYECKON 3BoJOoMU. HavanbHble 3Tarbl
ouonoruueckoi sBomronu. ['unoreza PHK-mupa. @opmupoBanune mMeMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHHME NPOTOKJETKU. IlepBble KIETKM M HX HBOJIOLMS.
@opMHUPOBAHUE OCHOBHBIX TPYMI XKUBBIX OPTraHU3MOB.

PazButne xwu3Hu Ha 3emie no spam U nepuonaM. Karapxeil. Apxelickas u
npoTepo3oiickas dphl. Ilanmeo3oiickas »pa u €€ Tepuoabl: KeMOpPHICKUH,
OPJOBUKCKHI, CUITYPUICKHM, JEBOHCKHM, KAMEHHOYTOJIbHBINA, TEPMCKHIA.

Meso30iicKas 3pa U €€ Nepuoabl: TPUACOBBIN, FOPCKUI, MEIIOBOM.

KaitHo3oickass 2pa u €€ mNepuoapl: MaJICOTCHOBBIM, HEOTEHOBBIN,
AHTPONOTECHOBBIMN.



XapakTepucTuka KiuMaTa U TeOJIOTUYECKHUX MpolieccoB. OCHOBHBIE ATalbl
HBOJIIOIUM PACTUTENBHOTO M >KUBOTHOIO MHUpa. ApoMop(do3bl y pacTeHuil u
KUBOTHBIX. [losiBIIeHUE, pacuBET U BEIMUPAHHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpPraHUYECKOTO MHpa KakK OTpaxeHue -HBOIOIUH. (OCHOBHBIC
CUCTEeMaTHUYECKHE TPYIIIbI OPTaHU3MOB.

DBOJIIOLIMSA YeJIoBeKa. AHTPOMOJIOTHSI Kak Hayka. Pa3Butue mpejacraBiieHui o
NPOUCXOXKJICHUM 4elloBeka. MeTonbl u3ydeHus aHTpomnoreHe3a. CxojicTBa
pa3uuus 4yeaoBeKa U KUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHUE YeTIOBEKa.

JBmKymiue CHJIBI (dbakTophI) aHTPOTIOTEHE3A. HacnencrBennas
U3MEHUMBOCTh W  €CTECTBEHHbIH o0TOOp. OOmecTBeHHBI 00pa3  KHU3HH,
W3TOTOBJICHUE OPYIUN TPyAa, MBIIJICHUE, PEYb.

OCHOBHbIE CTa MM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAJONMUTEKH, YenoBek
yMmenbi, YenmoBexk mpsAMoOXondmud, YenoBek HeaHAEpTalbCKuM, YenoBek
pa3yMHbIi. HaxoJIKM HCKOTIaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIHs.

Yenoseueckue  pacbl.  OCHOBHblE  OOJIBIIME  pachl:  €BPOINEOUIHAs
(eBpaswmiickas), HErpO-aBCTPaIOUIHASA (?xBaTOpHMANIbHASA ), MOHTOJIOUTHAS
(a3uarcko-aMepUKaHCKasl). YepThl MIPUCTIOCOOJICHHOCTH  TIpEeJCTaBUTENCH
YEeJIOBEUECKMX pac K YCJIOBHUSM CYIIECTBOBaHMUS. EIWHCTBO YeIOBEYECKUX pac.
Kpuruka pacusma.

JdemoHncTpaumu:

[loptpersr: @. Penu, JI. Ilactep, A. M. Omapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

TaOmumpl u cxeMmbl: «Bo3HukHoBeHue CoOIHEYHONM CHCTEMED», «Pa3ButHe
opraHudeckoro  mupa», «PacrturenbHas — kietka», <« KuBOTHas  KIeTKay,
«I[Ipokapuotuyeckas kietka», «CoBpeMEHHas CHCTeMa OPraHMYEeCKOro MUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS 4YEJIOBEKa M YeIOBEKOOOPa3HbBIX
00e3bsiH», «OCHOBHBIE MeCTa  MAaJCOHTOJOTUYECKUX  HAxXOJIOK  IPEIKOB
COBPEMEHHOTO 4YeJNIOBEKa», «/lpeBHenmne moau», «/IpesHue monw», «llepsbie
COBpPEMEHHBIE TOAN», «HenoBeueckre pacbh.

OO0opynoBanue: MYJISIKA «IIpoucxoxaexue YeJI0BEKa» (610CTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpTalblla, KPOMAHBOHIA), CJENKH WU
U300pakeHsl KaMEHHBIX OpYAuil MepBOOBITHOTO YeNoBeKa (KaMHU-YOMIEPHI,
pyowmna, ckpebna), TE€OXpOHOJIOTHYECKas Tabiuia, Koyuiekuus «DopMbl
COXPAHHOCTH HUCKOTIAEMbIX >KMBOTHBIX U PACTEHUI.

JlabopaTopHble M NpaKkTHYecKHe padoOThI:

[Mpaktrueckass padora Ne 1. «/3ydyeHune HCKOTAEMBIX OCTAaTKOB PACTCHHH U
KUBOTHBIX B KOJUICKITHSIX).



OKckypeusi «OBOJIIOLMS OPTaHUYECKOro Mupa Ha 3emie» (B eCTeCTBEHHO-
HAYYHBIA WM KpaeBeAUYeCKuil My3el).

Tema 3. Opranu3smbl U OKpYy:KaOWIas cpeaa.

DKOJIOTUsl KaK Hayka. 3aJayu U pa3Jiesibl IKOJOTUU. METO bl SKOJIOTHYECKUX
UCCIIEOBAaHUI. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpsl oOuTaHusi OpPraHU3MOB: BOJIHAsl, HA3eMHO-BO3JAYIIHAs, MOYBEHHas,
BHYTPUOPTaHU3MEHHASL.

Okonornyeckue Qgakropel. Kiaccudukanms 5SKOJOTMYECKUX (HAKTOPOB:
aduoThyeckre, OHMOTHMYECKHME U aHTpONOreHHble. JleHcTBHE HSKOJIOTHMUYECKUX
($bakTOpOB Ha OPTAHU3MBI.

AbGuoTnueckue (akTOphbl: CBET, TeMIIepaTypa, BIAXKHOCTh. DOTOMEPHOIU3M.
[lpucriocobyienust  OpraHu3MoOB K  JIEWCTBUIO  aOMOTHYECKHX  (DaKTOPOB.
buonornueckue puTMmsl.

buotnueckue bakTopsI. Buner OMOTUYECKUX B3aUMO/JICUCTBUM:
KOHKYPEHIIMSI, XUIIIHUYECTBO, cuMON03 U ero ¢opmel. IlapazutusMm, koonepauus,
MyTyaliu3M, KOMMEHCaIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OWOTHUYECKUX B3aUMOJICUCTBHIA MJIi CYIIECTBOBAHUS
OpTaHU3MOB B MPHUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKAE  XAPAKTEPUCTUKH nomysiuuud. (OCHOBHBIE — MOKa3aTesu
MNOMYJISILIMA: YHUCIEHHOCTh, IUIOTHOCTb, POXKJIA€MOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. JlmHaMuka 4YMCICHHOCTH TOIYJIIUUN U €€ pEryisiuus.

JdemMoHncTpaumu:

[loptpetsl: A. I'ym6ombar, K. @. Pynbe, O. I'ekkens.

Tabmuubr 1 cxembl: kapta «lIpuponnsie 30HBI 3emmm», «Cpenbl oOuTaHUS
opranusmoBy, «@Portonepuoausm», «llonymamun», «3aKOHOMEPHOCTH PpPOCTa
YUCJICHHOCTH MOMYJSIUK UHPY30pUH-TY(enbkny, «llumieBsie memnu».

JlabopaTopHblie M NpaKkTHYecKHe padoOThI:

JlaboparopHas pabota Ne 3. «Mopdosoruueckue 0COOEHHOCTH PacTeHUN U3
Pa3HBIX MECT OOUTAHUSI.

JlaGopaTtopnas pabota Ne 4. «Brnusinue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIeycay.

[paktuueckas padota Ne 2. «[loacuér MIOTHOCTU MOMYJNSIIIUI pa3HBIX BUIOB
pacTeHUI.

Tema 4. Coo0OmiecTBa M 3KOJIOTHYECKHE CUCTEMBI.

Coo0miectBo opranu3MoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBAs,
NPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momMmunantel. CBSI3M B
ououeHo3e.

Okosornyeckue cucreMbl (dkocuctembl). llonstue 00 »dKkocucrteme U
ouoreornieHoze. @DYHKIMOHAIbHbIE KOMIIOHEHTHI ~3KOCHUCTEMbBI:  MPOIYLIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK YHEPIMU B IKOCUCTEME.
Tpoduueckue (mumieBble) YpPOBHH SKOCHCTEMBbI. [luieBble 1eMd U CETH.
OCHOBHBIE TOKa3aTeIM HKOCUCTEMBL: OuoMmacca, MNPOAYKLUS. OKOJOTHYECKHE
OUPaMUJBL  TPOAYKIUH, YUCIEHHOCTH, Ouomaccel. CBOWCTBA 3IKOCHCTEM:
YCTONYMBOCTD, CaMOperysnus, pazsurue. Cykieccus.

[IpupoiHBIE 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M PEK. DKOCHUCTEMAa XBOWHOTO
WM LIUPOKOJUCTBEHHOTO Jieca.

AHTPONIOTEHHBIE ~ 3KOCHUCTEMBL.  ATPOSKOCHCTEMBI.  YPOO3KOCHUCTEMBI.
buonoruueckoe M X035UCTBEHHOE 3HAUEHHE arpoO’KOCUCTEM M YPOOIKOCHCTEM.

buopasHooOpa3ue kak QakTop yCTOWYMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrHYECKOTo pazHooOpasus Ha 3emIe.

VYuenne B. W. Bepnaackoro o 6umocdepe. ['panunpl, coctaB u CTpyKTypa
ouochepsl. JKuBoe BemectBo u ero ¢GyHkuuu. OcobGeHHOCTH OHOCPepbl Kak
rmo0anbHOM dKOCHCTEMBI. J[MHaMu4yeckoe paBHOBecHME€ W OOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BelecTB U OMOr€OXMMHUYECKHE LUKIbI 3JEMEHTOB (yriiepoja,
a3oTa). 3o0HaBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B Ouocdepe 3emiin. AHTPOINIOTeHHbIE U3MEHEHUsI B Ouocdepe.
['moGanbHbIE YKOJOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHue OPUPOIbI u YeJI0BEYECTBA. Coxpanenue
OonopaszHooOpasus Kak OCHOBa ycTOW4YMBOCTH Ouocdepsl. OcHOBA PaIMOHATBHOTO
yIOpaBlIeHUs TMPUPOJHBIMH pecypcamMud U UX HUCHoJib3oBaHue. JlocTmkeHus
OMOJIOTHH U OXpaHa MPUPOJIBL.

JdemoHncTpaumu:

[Toptpetsr: A. JIxx. Tencim, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupbr 1 cxembl: «[lumessle nenw», «bHOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponueie coobmiectBay, «llemu mnuTaHUs», «IKOJOTUYECKAS MHUPAMUIAN,
«buocgepa u yenopek», «IKocHCTEMA IIMPOKOIUCTBEHHOIO Jieca», «IKOCHUCTEMA
XBOWHOTO  Jeca», «buoneHo3d  Bomoéma»,  «ArpoueHo3»,  «lIpumepHsbie
AQHTPOIIOTCHHBIE  BO3JIEWCTBUSA  HA  IIPUPOAY», «BaxkHeWline  HCTOYHUKHU
3arpsiI3HEHUSL BO3/lyXa M TPYHTOBBIX BOI», «llouBa — BaXKHEWIIas COCTaBISIONIAA
ouochepo», «Daktopbl aerpaganmu mouBy», «llapHukoBbii 3¢ dexT», «DakTopbl
paInMoOaKkTUBHOIO 3arpsi3HeHust Ouocdeps», «OOmass crpykrypa Ouochepb,
«PacnipocTpanenue xku3HM B Ouochepe», «O30HOBBI »dkpaH Ouochepnn»,
«KpyroBopor yrnepoaa B buochepe», «KpyroBopot azota B mpupoe».

O6opynoBanue: Mojenb-anmMkanys «TunuuHele OUOIICHO3BI», TepOapuii
«PactutenpHble coobiiecTBa», Koyuiekuuu «buoneno3y», «Bpenurtenu BakHEHIINX
CEJIbCKOXO3AMCTBEHHBIX ~ KYJBTYp», TepOapul H  KOJUIEKIIMM PAacTeHUH W
KUBOTHBIX, MPUHAAJICKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpymlrnaM OJHOrO BHUJA,



Kpacnass knura Poccuiickoii ®enepauuu, H300pa)K€HUs OXpaHIEMBbIX BUIOB
pacTeHU U KUBOTHBIX.



IDTAHUPYEMbBIE  PE3VIJIbTATbBI  OCBOEHHA  IIPOITPAMMBI 11O
BH1OJIOI'MN HA FA30BOM YPOBHE CPEAHEI'O OBIIIEIO
OBPA30OBAHIMA

Cormacno ®I'OC COO, ycraHaBiMBarOTCsi TpeOOBaHUA K pe3yjbTaTam
OCBOCHMSI  OOy4YalolMMHUCS  TPOTpaMM  CpeaHero  obmiero oOpa3oBaHUSA:
JMYHOCTHBIM, METAIPEIMETHBIM H TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JMYHOCTHBIX pE3yJabTATOB OCBOEHUA mnpenMera «buomorusa»
BBIJICJICHBI CIIEAYIOIINE COCTABISIONIME: OCO3HAHME OOYYArOIMIMMHCS POCCHICKON
IPaKJAHCKOW MJIEHTUYHOCTH — FOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CAMOOIPENENCHUIO, HaJMYWe MOTHBAUMU K  OOy4YeHHIO  OHMOJIOTHH,
LIEJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE
KJIIOUYEBBIX 1LIEHHOCTEH W HUCTOPUYECKUX TpaJuLUil pa3BUTHS OHOJIOTMYECKOTO
3HAaHUSA, TOTOBHOCTh U CIIOCOOHOCTH OOy4HarolIuxcs PYKOBOJACTBOBAThCS B CBOEH
JNEATEIIbBHOCTA LIEHHOCTHO-CMBICJIOBBIMHA ~ YCTAHOBKAaMM, MPUCYIIUMU CHUCTEME
Ouojoruyeckoro oOpa3oBaHus, HaJMYHWE OSKOJOTHYECKOrO  MPaBOCO3HAHUS,
CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE TUIAHBI

JIM4HOCTHBIE pE3ybTAaThl OCBOCHMS NpeaMeTa «bHOJIOTHs» NOCTHUTAIOTCS B
€IMHCTBE Y4YeOHON W BOCHMTATENILHOW JAESITENbHOCTH B COOTBETCTBUM C
TPAAULMOHHBIMUA POCCUNWCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMM LEHHOCTSIMU, NMPUHATBIMU B OOIIECTBE NpaBWJIaMH U HOPMaMH
NOBEICHUS M CIOCOOCTBYIOT HpOLIECCaM CaMOINO3HAaHUSI, CaMOBOCHMTaHUS MU
CaMOpa3BUTHsI, Pa3BUTHs BHYTPEHHEW MO3ULMM JIMYHOCTH, HAaTPUOTU3MA,
YBaXEHUS K 3aKOHY M MPABOIOPSJIKY, YEIOBEKY TPyAa U CTaplIEMy IMOKOJICHHUIO,
B3aMMHOTO YBa)XKEHUS, OEPEHKHOTO OTHOLICHUS K KYyJbTYpHOMY HACIEAUI0 H
TpaauLUsAM MHOTIOHAIMOHAJIBHOIO Hapoga Poccuiickonn denepaunu, nNpupoae U
OKpYXKAIOLIEH cpene.

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHUS yudeOHoro mnpenmera «buonorus»
JOJDKHBI OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOY4YAIOIIUXCS PYKOBOACTBOBATHCS
chOPMHUPOBAHHOW BHYTPEHHEH TIO3UIMCH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAIU{,  TO3UTUBHBIX  BHYTPEHHMX  yOEXKIEHHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM LEHHOCTSIM POCCHUICKOro OOIIECTBa, pPACIIUPEHHUE MKUZHEHHOTO
ONbITa M OMNbITA JEATEIILHOCTH B IMPOLECCE PEAM3aLMU OCHOBHBIX HAIPABIICHUIM
BOCIIUTATEIIbHOM NEATEIILHOCTH, B TOM YMCIIE B YACTH:

1) rpaaaHCKOTO BOCTIUTAHMS:

c(OPMHUPOBAHHOCTH TPAXKIAHCKOHN MO3HUIIMU O0YUYaIOIIErocss Kak aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHa POCCUICKOTO OOIIECTBa;



OCO3HAaHUE CBOUX KOHCTUTYLUMOHHBIX TpaB U OOS3aHHOCTEH, YyBa)KEHUE
3aKOHA U MPaBOMNOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITEIBHOCTH IIPU CO3JIaHUU
y4eOHBIX TMPOEKTOB, PEIICHUM YYEOHBIX W TO3HABATEIBHBIX 33J1a4, BBHITIOJHCHHUH
OMOJIOTUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO IIO3HMIIMIO II0 OTHOIIEHHIO K
SIBJICHUSIM COBPEMEHHOM >KU3HU U OOBACHSTH €€;

YMEHHUE YYUTHIBaTh B CBOUX JAEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIOACH C pa3HbIMU YOEXKIEHUSIMH, KyIbTYPHBIMU LEHHOCTSIMU U
COLMAIbHBIM TIOJIO’KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIECCE COBMECTHOTO BBITOJIHEHUS
yueOHbIX, TO3HABaTEIbHBIX W  HCCIEOBATENbCKUX 337a4, YBAXKHUTEIHHOTO
OTHOILIEHUS K MHEHHUIO ONMOHEHTOB NpH OOCYXKJACHHH CIHOPHBIX BOMPOCOB
OMOJIOTUYIECKOTO COJICPIKAHMS;

TOTOBHOCTb K TYMAaHUTAPHON M BOJIOHTEPCKOU JESITEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKOUN rpa)XJaHCKOH UJIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IE€peN
Poauuou, ropmoctn 3a cBOM KpaHl, CBOXO PoauHy, CBOU S3BIK U KYJIBTYPY,
MIPOILJIOE U HACTOSI[€e MHOTOHAIIMOHAIBHOTO Hapoza Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MaMSITHUKaM MPUPO/IbI,
NOCTXEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYAE;

CIOCOOHOCTh OLIGHMBATh BKJIQJl POCCUHCKUMX YUEHBIX B CTAaHOBJICHHE U
pa3BuTHE OHMOJIOTMH, T[OHMMAHUA 3HAYEHUS OHOJIOTMM B TO3HAHUM 33aKOHOB
IPUPO/JIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3amuTe (OTeuyecTsa,
OTBETCTBEHHOCTh 32 €r0 CYIb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIHMTAHUS:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HapOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, dTHYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallUI0 M TIPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJaJla B IOCTPOCHUE YCTOMYUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJHUTEISAM, CO3aHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TNPUHATUS LEHHOCTEH CEMEMHOW JKM3HM B COOTBETCTBUM C
TpaguuusamMu HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOI0 TBOPYECTBA, CHOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;



MMOHUMAHWE 3MOIMOHAIBHOTO BO3JCUCTBUS KUBOW MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XXEHHUIO B Pa3HbIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
NPOSIBIISITh KAUECTBA TBOPUYECKOU JTMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHHUA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIATONOJTYYHSI:

MOHMMAaHWE W pealu3amnus 3J0pOBOr0 W 0€30MacHOro ooOpasza JKH3HU
(3mopoBoe  mHTaHWE, COOJIIOJIEHUE  TUTHUEHWYECKUX TPaBWI U HOPM,
cOQTaHCUPOBAHHBIM PEXKUM 3aHIATUH U OTIbIXa, peryiaspHas ¢uzndecKas
aKTUBHOCTB), OEPEeXHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DM3UYECKOMY M MCUXUUECKOMY 370POBBIO;

NMOHUMAaHUE I[IEHHOCTH TMPaBWJI HMHIWBHIYAIBHOTO W  KOJUIGKTHBHOTO
0€30MacHOTro MOBEJCHUSI B CUTYAIIUSIX, YIPOXKAIOIIUX 3A0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCJEJCTBUNA M HEMPUSITUS BPEIHBIX NPUBBIUEK (YHOTpeOJICHHUS
QJIKOTOJIs1, HAPKOTUKOB, KypeHUS);

6) Tpyn10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/y, OCO3HAHUE IIECHHOCTU MAacCTepPCTBa, TPYI0IH00UE;

TOTOBHOCTh K AaKTHUBHOM JESTEIBHOCTH TEXHOJOTUYECKOW M COLMATBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH U CaMOCTOSITEIHLHO
BBITNIOJIHATh TaKylO ACSTEIbHOCTB;

UHTEPEC K Pas3IuuHbIM chepaM MpodhecCHOHATLHON NESITEIIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieir mnpodeccun U PeaM30BLIBATH
COOCTBEHHbIE >KU3HEHHBIC IUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O W CaMOOOpa3OBaHUIO Ha
MPOTSIKEHUH BCEN KU3HU;

7) 3KOJOTH4Ye€CKOT0 BOCIIUTAHMS:

HKOJIOTUYECKH 1€eCO00pa3HOe OTHOIIEHUE K NPHUPOJIe KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS,

MOBBIIICHHE YPOBHS 3KOJIOTMUECKOW KYyJIbTYphl: MPUOOpPETEHHE OIbITa
IUIAHUPOBAHUSl TMOCTYNKOB W OIEHKM MX BO3MOJXHBIX TIOCIEACTBUN ISt
OKPYKAIOILEN Cpembl;

OCO3HaHWE TIO0AJIBHOIO XapakTepa HJKOJIOTHUECKHX NpoOJeM U TMyTed ux
pelieHus;

CIOCOOHOCTh HMCMOJIL30BaTh MpUOOpETaeMble MNpPU H3YYEHUH OHOJIOTUH
3HAHUST M YMEHHA TIPU PEIICHUH TMPOOJeM, CBSI3aHHBIX C PalMOHAIBHBIM
NPUPOAOTIONb30BaHNEM  (COOJIIOJICHUE  TIpaBUJ  TOBEACHUS B TPHUPOJE,
HANPABJICHHBIX HA COXPAHEGHHWE pPABHOBECHS B HJKOCHCTEMax, OXpaHy BHIOB,
aKocucTeM, ouocdepsl);



AKTUBHOE  HENPHUATHE  JEUCTBUM, IPUHOCIAIIUX BpEed  OKpYXKarollen
OPUPOJIHON cpelie, YMEHUE MPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJOTHYECKHE
MOCJICACTBUS MPEANPUHUMAEMBIX TEUCTBUN U MPEAOTBpaIlaTh UX;

HAIMYUE PA3BUTOTO SKOJOTUIECKOTO MBIIUICHHUS, SKOJOTUIECKON KYJIbTYPHI,
OTIbITa JeSITeTbHOCTH IKOJIOTUIECKOM HaTPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IIO3HABATEIIbHOW, KOMMYHHKAaTUBHOM W COLMAIBHOU
NPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUYECKON JNEATETHbHOCTU DKOJIOTHYECKOM
HaMpPAaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUA HAYKH U OOIIECTBEHHOM MPaKTUKHU, OCHOBAHHOTO HA JUAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM U YHUTATENLCKOM KYJBTYphl KaK CpEeICTBa
B3aMMOJICHCTBUS MEXKY JIFOJbMU U TTO3HAHUSI MHPA;

MOHUMAHKUE CHeIUPUKU OHOJOTUU KaK HayKd, OCO3HaHUS €& poJu B
GbopMUPOBAHMU PAIMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO
npeacTaBiieHus: 00 OKpYyXKaroleM MHUpEe KaK O €IUHCTBE MPUPOJIbI, YeJOBEKa U
oO11ecTBa, B TMO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M pEHIeHHH MpooOsieM
COXpaHEHUsI IPUPOJITHOTO PABHOBECHSI;

yOSXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTHU JUJII COBPEMEHHOW IMBWJIM3AIIUU:
obOecrieueHrsT HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI, CO3JIaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTUM,  CIOCOOHBIX  pellaTh  PECypcHble  MpOOJeMbl  pa3BUTHUSA
YeJI0BEeUeCTBa, MOUCKA MyTEeH BBIXOJA U3 INIOOAIBHBIX YKOJOTHYECKHX MpOoOJeM U
obecrieueHrss  TepexoJa K yCTOMYMBOMY  Pa3BHUTHIO,  PAIMOHAILHOMY
UCIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aUHTEPECOBAHHOCTh B TMOJYYEHUH OWMOJOTUYECKUX 3HAHUW B LEIIX
NOBBIIICHUsT  OOIIEH  KYyJIbTYphl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIMOHAIBLHON TPaMOTHOCTH OOydYaromuxcs, GopMUpyeMoi
IpU U3y4YE€HUU OWOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHUS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh TMOJy4yaeMble 3HAHWS I aHalu3a W
OOBSICHEHUSI SIBJICHUN OKPYXAIOLIEr0 MHUpa U MPOUCXOIAIIMNX B HEM W3MEHEHUH,
yMEHHE JieJaTh OOOCHOBaHHBIE 3aKIIIOUYEHUSI Ha OCHOBE HAy4YHBIX (PaKTOB H
UMEIOIINUXCS JaHHBIX C LIETIbI0 MOJIyUYEHHUsI I0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIOJBL30BaTh OWOJIOTHUECKUE 3HAHMS JJIsI
penieHus MpooJieM B pealIbHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOW [EATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISITh
IPOEKTHYIO U UCCIEI0BATENBCKYIO JIESITEIbHOCTh MHANBUAYAJIbHO U B IPYIIIIE;



TOTOBHOCTb W  CHOCOOHOCTh K  HENpPEpPhIBHOMY  00pa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TOJIYYEHHIO HOBBIX 3HaHWM MO OHMOJIOTUH B
COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIbTATDBI

MeranpeameTHble pe3ysibTaThl OCBOEHUs yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3Ha4yuMble g (OPMHPOBAHHUS MHUPOBO33PEHUS  OOydarOIIMXCs
MEXIUCIUIUTUHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIE TMOHSATUS, OTPAKAIOIINE
IEJIOCTHOCTh HAay4YHOW KapTUHBI MHpa U CHEIU(PUKY METOJIOB IO3HAHMUSA,
UCMOJIb3YEMbIX B E€CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHUs, SIBIEHUE, MpPOIlecc,
CUCTeMa, HAy4yHbIM (PaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeJIOBaHUEe,  HAOJIOJICHWE,  W3MEPEHHE,  OKCIePUMEHT U JPYIHX),
yYHHUBEpCAJIbHbIE ~ y4eOHble JA€icTBUS  (TO3HABaTElbHbIE, KOMMYHUKATHBHBIE,
pETYISTUBHBIE), obecreunBaronme dbopmupoBaHue GYHKIIMOHATEHOM
rPAMOTHOCTH U  COLMAJIbHOW KOMIETEHIMH OOydYaronuxcs, CHOCOOHOCTh
00yyJaronuxcs UCIIOJIb30BAaTh OCBOECHHBIE MEXTUCIUTUTMHAPHBIE,
MUPOBO33pDEHUYECKME 3HAHWS W  yHUBEpcaJbHble y4yeOHble  JCHCTBUS B
MO3HABATEIIBHOM W COUUAIIBHOM IPAKTHKE.

MerarnpeameTHbie  pe3yJabTaThl OCBOCHHUS TMPOTpPaMMBbl CPEIHEro oO0Iero
00pa3oBaHus JOJDKHBI OTPAXKATh:

OBnajnenne YHUBEPCAJIbHBIMUI y4eOHbIMH MO3HABaTeJbHBIMHU
AeHCTBUAMMU:

1) 6a30Bble JIOTHYECKHUE TeCTBUS:

CaMOCTOSITENbHO  (opMynMpoBaTb M aKTyalU3upoBaTh  MpoOJieMy,
paccMarpuBarh €€ BCECTOPOHHE;

UCTOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHHS
(aHanmu3a, cCUHTE3a, CpPABHEHMsI, KJacCU(pUKaLMU, 0000IIeH sI), PACKPBIBATh CMBICII
OMOJIOTUYECKUX TOHATUHN (BBIACISATh MX XapaKTEepHbIC MPU3HAKH, YCTAHABIIMBATH
CBSI3U C IPYTUMU TIOHATHSIMU);

OTpeNeNsATh IeJI  JIeATeLHOCTH, 3aaBas TapaMmMeTpbl M KPUTEPUH UX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTaThl IESITEIILHOCTH C OCTABJICHHBIMU 1IETISIMU;

UCMOJIb30BaTh OMOJIOTMUECKUE MOHATHS JJisi 00bsiCHEHUsI (PAKTOB U SIBIICHUI
YKUBOW NIPUPOIBI;

CTPOUTH JIOTUYECKHE PaCCyX ICHUS (MHIYKTUBHBIE, JI€AYKTUBHBIC, IIO
AQHAJIOTUH), BBIBISITH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUCHUS,

NPUMEHSTh CXEMHO-MO/IeTIbHbIE cpencTBa TUTSE NpeICTaBIICHUS
CYILIECTBEHHBIX CBSI3€il W OTHOIIECHHM B HM3y4yaeMbIX OMOJOTMYECKUX OOBEKTax, a



TaKkK€  MPOTUBOPEYMM  Pa3HOTO  pOJAA,  BBIIBICHHBIX B PAa3JIM4YHbBIX
UHGOPMALMOHHBIX UCTOYHHUKAX;

pa3palarbiBaTh IUTaH PEIICHUS MPOOJEMBbI C y4E€TOM aHallu3a HUMEIOIIHNXCS
MaTEepUAIILHBIX W HEMATEPHUAIILHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKU MOCIEACTBUNA AESATEIbHOCTH,

KOODJAMHUPOBATh W  BBHIIOJHATH pabOTy B  YCIOBUSX  PEaJbHOTO,
BUPTYaJIbHOTO Y KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBILIUICHUE MPU PEIICHUH KU3HEHHBIX MpOOJeM.

2) 6a30BbIe UCCIIEI0BATEIbCKHE Teiic TBHSI:

BJIQJICTh HAaBBIKAMH Y4eOHO-HCCIIEIOBATEIBLCKON M MPOCKTHOMN JEATEeThHOCTH,
HaBbIKAMU  pa3pelieHuss npoljeM, CIOCOOHOCThIO UM TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY MOUCKY METOJO0B PELICHUs NPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIOJIb30BaTh Pa3IMYHbIE BUABl JEATEIBHOCTH 10 MOJYYEHUID HOBOTO
3HaHUS, €ro HWHTEpHpeTaluy, NPeoOpPa30BaHUI0 W MPUMEHEHUI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3/JIaHUU YUYE€OHBIX U COIMATBHBIX MPOCKTOB;

dbopMupoBaTh HAYYHBINM THI MBIIUICHUS, BJIaJeTh HAYYHOW TEPMHUHOJIOTHEH,
KIIFOUEBBIMU MOHATHSIMH U METOJIAMU;

CTaBUTh MW (OPMYJIUPOBaTH COOCTBEHHBIC 3aJaudl B 00pa30oBaTeIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJIITh NIPUYMHHO-CJIECICTBEHHBIE CBSA3M M aKTyaIU3WpOBaTh 3a/aady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHHs, HAXOJWTh APTYMEHThl Il JO0Ka3aTelbCTBa
CBOUX YTBEp’KIEHUH, 3a7]aBaTh apamMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBATh IIOJIyUCHHbIE B XOJ€ pEUIEHUS 3aJaud  pe3yJbTarhl,
KPUTHYECKU OLEHUBATH MX JOCTOBEPHOCTb, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLICHKY HOBBIM CUTYallUsiM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISITh IIeJICHANPABJICHHBI MOUCK TEpPeHOca CPENCTB U CIOCOOOB
JNEUCTBUS B MTPO(DECCUOHAILHYIO CpEINY;

yMETh TIEPEHOCHUTHh 3HAHHWS B IIO3HABATENBHYIO M TMPAKTHUECKYI0 00JacTu
KU3ZHENESATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJIEW, NpeajiaraTh OpUTMHAJIbHBIE MOAXOAbl U PEIICHHS,
CTaBUTh NPOOJEMBI U 33J]a4H, JOMYCKAIOIIUE aTbTePHATUBHBIC PELICHUS.

3) pabora ¢ unpopmanueii:

OPUEHTUPOBATHCSA B PA3IMYHBIX UCTOYHHKAX MH(pOpMAIuH (TeKcTe y4eOHOTO
nocobusi, Hay4yHO-TIOMYJSIPHOM  JuTeparype, OHOJOTHYECKUX CIOBapsAX H
CIpaBOYHHUKAX, KOMIBIOTEPHBIX Oa3ax maHHbIX, B HHTepHeTe), aHaIM3upoBaTh



UHPOPMAIHIO PA3TUIHBIX BHIOB M (HOPM MPEACTABICHUS, KPUTHIECKU OICHUBATH
e€ JOCTOBEPHOCTh U HETPOTUBOPEUUBOCTH;

dbopMyIHpOBaTH 3aMpPOCHl M TMPUMEHSTH Pa3IMYHBIE METOJBI MPHU TMOUCKE U
oTOope Omosormueckoil mHpoOpmarwu, HEOOXOAMMOM IS BBINOJHEHUS YICOHBIX
3a/1ay;

npuoOperaTh OMNBIT HKCHOJIB30BaHUS MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTHMBHOTO HCIOJB30BAHUS Pa3IUYHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIHHO  BBIOWpPATh  ONTHUMAIBHYI0  (QOpMYy  TIPEICTaBICHUS
ouonorndyeckoi uHpopmarmu (cxembl, Tpaduku, aUarpaMMbl, TaOJIUIBI, PUCYHKH
" Apyroe);

UCMOJIb30BaTh HAy4YHBIM S3bIK B KadyecTBE CpelAcTBa IMpu pabote ¢
Ouonornyeckod  uHMOpMalMeN: TNPUMEHATh XUMHUYECKHe, (U3UUYECKUE U
MaTeMaTHYeCKUe 3HAaKU M CUMBOJIBL, (popmyiel, abOpeBuaTypy, HOMEHKIATYpY,
UCTIOJIb30BaTh W MpeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJIMUECKHE  CPEACTBA
HATJSITHOCTH;

BIIQJICTh ~ HaBBIKAMM  pACllO3HABaHMSA U 3alUThl  WHGOpMAIIUH,
UH(OPMAIMOHHON O€30MaCHOCTH JIUYHOCTH.

OgyajieHNe YHUBEPCAJIbHBIMI KOMMYHUKATUBHBIMU JI€HCTBUSMM:

1) oO1menne:

OCYIIECTBJISITh KOMMYHHUKAIIUK BO BCEX cdepax KU3HU, aKTUBHO YIaCTBOBATH
B JMaJore WU JUCKYCCHM MO CYLIECTBY 0O0CYyX)JacMOM TeMbl (yMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEIBHO BBIMOJHEHUS MpeasiaraeMoi
3a]a4¥, YYUTHIBATh MHTEPECHI W COTJIACOBAHHOCThH TMO3HIMK JIPYTUX YYAaCTHHUKOB
JMajora Wik JUCKYCCUH);

pacro3HaBaTh HeBepOalbHbIE CpEJACTBAa OOINEHHS, TMOHMMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, TMPEINOCHUIOK BO3HUKHOBEHUS KOH(MDIMKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIQIETh PA3IMYHBIMU CrocoO0aMu OOIIEHHS W B3aUMOJACHCTBUS, MOHUMATh
HaAMEPEHUS APYTHX JIIOJICH, TPOSBISATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppPEKTHOU (popme PopMyTHpOoBaTh CBOM BO3PAKECHHUS;

pPa3BEPHYTO M JIOTUYHO WU3JaraTh CBOIO TOYKY 3PEHHSI C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasI 1eSITeJIbHOCTD:

NOHUMAaTh W WCIOJIL30BaTh MPEUMYIECTBA KOMAHAHOW W HWHIUBUAYATLHOU
paboThI IPU PEIICHUU OMOJOTUYECKON TPOOJIEMbI, 000CHOBLIBATH HEOOXOIUMOCTh
NPUMEHEHHs TPYMNIOBBIX (HOPM B3aMMOJACHCTBUS TIPU PEIICHUU Y4eOHOU 3a1a4u;

BBHIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEHUCTBUH C Y4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEHN KaXJ0T0 uJieHa KOJUIEKTHBA,



IPUHUMATh  LEIM  COBMECTHOM  JIESITENbHOCTH, OpPraHUW30BBIBaTH U
KOOPJIMHUPOBATh JICUCTBUS IO €€ JOCTHMIKECHUIO: COCTAaBIISITh IUIAH JICMCTBUU,
pacmpeiensiTh poJid ¢ Y4Y4ETOM MHEHHM YYacTHUKOB, OOCYXIaTh pe3yJbTaThbl
COBMECTHOM pabOThI;

OLICHMBATh KayeCTBO CBOETO0 BKJIAJa M KaXJOrN0 YYaCTHHKAa KOMAaHJIbl B
001IMii pe3ynbTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

npeaiaraTh HOBBIE TIPOEKTHl, OLEHUBATh MWJEH C TMO3ULIUU HOBU3HBIL,
OPUTHMHAJIBHOCTH, NMPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MTO3UTHBHOE CTPATErMUECKOE IIOBEIECHHE B  Pa3IMYHBIX
CUTYaIUsX, TPOSBISITH TBOPUECTBO U BOOOpAKEHUE, OBITh MHUITUATUBHBIM.

OBiaeHne yHMBEPCAJbHBIMH PEryJISITUBHBIMU JAeiiCTBUAMM:

1) camoopranu3anms:

UCMOJIb30BaTh OHWOJIOTUYECKHWE 3HAHWS JUIsl BBIIBJICHUS MpPOOJeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBHIOMpPATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUN LEJNEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JECUCTBUSAX M MOCTYNKAax MO OTHOLICHHUIO K JKMUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSITENBHO OCYILECTBIISITh IO3HABATEIBHYIO JE€ATENBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BaTENIbHOM
JEATEIIbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIBHO  COCTaBJISITh IUIAH  PEIICHUS TNPoOJeMbl ¢ Y4IETOM
UMEIOITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEATIOUYTEHUI;

J1laBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacmmpsATh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crnocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO IIHUPOKOM HJPYAUIMH B
pa3HbIX 00JacTAX 3HAHUM, IOCTOSHHO TOBBINIATH CBOW 0Opa30BaTElIbHBIA U
KYJIBTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalldsiM, BHOCUTb KOPPEKTHBBI B JEATEILHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIaJIETh ~ HAaBbIKAMHM  IO3HABATEIbHOW  peQeKCMH  KaK  OCO3HAaHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX IPOLECCOB, WX pPE3YyJIbTaTOB U
OCHOBAHMM, HCIOJB30BaTh MPHUEMBI pediiekcuy ISl OLIEHKH CHUTYyalluH, BbIOOpa
BEPHOTO PEIICHNUS;

YMETh OIICHUBAaTh PHUCKA M CBOEBPEMEHHO MNPUHUMATh PEUIEHUs MO0 HX
CHUKEHUIO;



IIPUHUMATh MOTHBBI M ApPTyMEHTHl JPYIUX [PU aHAIN3E PE3YJIBTATOB
NEeATEIbHOCTH;

3) npuHsiTHE CeON U APYrUx:

NpPUHUMATh ce0sl, IOHUMAasi CBOU HEJOCTAaTKU U JOCTOMHCTBA;

NPUHUMAaTh MOTHUBBI M apryMEHThl [JpYruxX IMpU AaHaJIU3€ pe3yJbTaToB
NEeATENbHOCTH;

NpU3HABAaTh CBOE MPaBO U MPABO APYTUX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C MO3ULIMU APYrOro YeIOBeKa.

HPEIJMETHBIE PE3YJIbTATDHI

[IpenmeTtHbie pe3ynabTaThl ocBoeHUs mnporpaMmmbl COO 1o Ouosioruu Ha
0a30BOM ypOBHE BKIIFOUAIOT crienupudeckue st yaeoHoro npeamera «buosrorus»
HayYHbIC 3HAHWS, YMEHUS U CIOCOOBI JCWCTBUN MO OCBOCHHUIO, HHTEPIIPETAIUU U
npeoOpa3oBaHUIO 3HAHWM, BUIBI JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUSA U
NPUMEHEHUIO 3HAHWNA B Pa3IMYHBIX Y4YEOHBIX CHUTYallUsiX, a TaKKe B peaJbHbBIX
KU3HEHHBIX CHUTYyallWsIX, CBSI3aHHBIX C Ouosioruedd. B mporpamme mnpenMerHbie
pe3ynbTaThl MPEACTABIIEHBI O TOJaM O00y4EeHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHHUs yueOHOro mnpenmera «buonorus» ¢ 10
Kaacce NOIHKHBI OTPaXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CHCTEME HAy4dHOTO
3HaHUSA ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-
HAYYHOM KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUHUCKUX H
3apyOeXHBIX YUEHBIX-OMOJOTOB B  pa3BUTHE OMOJOTHH, (QYHKIIMOHAIBHOM
ITPaMOTHOCTH Y€JIOBEKa JJIsl PEIlICHUs )KU3HEHHBIX 3a]1ay;

YMEHHE paCKphIBaTh COJIep)KaHWE OHOJOTUYECKUX TEPMHHOB U TOHSTUM:
KU3Hb, KJIETKA, oOpraHu3M, wmerabosu3M (OOMEH BeIIeCTB U IMpeBpalicHue
HHEpPruM), TOMEOoCcTa3 (CaMOpEryyslys), YpOBHEBAs OpraHU3alusl >KUBBIX CHCTEM,
CaMOBOCIIpOU3BeIeHUE (PENPOAYKIIHS), HACIECTBEHHOCTh, I3MEHYMUBOCTb, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OHWOJIOTHUECKHEe Teopurd (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsl, LEHTpaJlbHAsi JIoTMa MOJIEKYJspHOW Owuonoruu), 3akonsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yuenust (0 UeHTpax MHOTOOOpasus u
MIPOUCXOXKJICHUST KyJIbTypHbIX pactenuii H. M. BaBuioBa), ompeaensaTh TpaHUIIBI
UX NIPUMEHUMOCTH K >KMBBIM CUCTEMAaM;

yMEHHUE BIaJIeTh METOJaMU HAy4YHOTO TMO3HaHUS B OMOJIOTHU: HAOJIOJCHUE U
OTNMCAHUE UBBIX CHUCTEM, TMPOIIECCOB U SIBJICHWIA, OpraHU3aIlUsl U TPOBEICHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIBUKEHHE  TUIOTE3bI, BbISIBJICHHE
3aBUCUMOCTH MEXJY HCCIECIyeMbIMH BEIMUYMHAMH, OOBSICHEHHE MOJIYyYEHHBIX



pe3yJIbTaTOB, HWCHOJb30BAHHBIX HAYYHBIX MOHATUH, TEOPUA M 3aKOHOB, yMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHWM MOJYYEHHBIX pPE3YJbTaTOB;

YMEHHE BBLIEIATh CYLIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
9YKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
NPOIIECCOB: OOMEHa BEIIECTB W TMPEBpAIICHHUS SHEPTUM B KIETKE, (DOTOCHHTE3A,
IUIACTUYECKOTO U JHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a, MMTO03a, Melo03a,
OIUIOIOTBOPEHMSI,  PAa3MHOXKEHMS, WHIAMBHIYaJbHOIO  Pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE TPUMEHATHh IOJIyYCHHbIE 3HAaHUS i1 OOBSICHEHHS OMOJIOTHYECKHX
NPOLIECCOB M SIBJICHUM, IJISI MPUHATHS MPAKTUYECKUX PEIICHWH B TOBCEIHEBHOM
KU3HU C IeNblo oOecreueHusi Oe30MacHOCTH CBOETO 3JI0POBbS U 30POBbS
OKpYXaIOIINX JI0/IeH, COOMIOAEHNUS HOPM T'PaMOTHOTO MOBEJAEHUS B OKpYXKarollen
OpUPOAHON cpefe, NMOHMMAaHUWE HEOOXOAMMOCTH HCIOJNb30BAHUS JOCTHKEHUN
COBPEMEHHOM ounoJsiorun 51 OMOTEXHOJIOTHIA JUISL PaLMOHAIILHOTO
IPUPOIOTIOIb30BAHUS;

YMEHHUE peuaTh JJIEMEHTapHble TE€HEeTHYeCKHe 3aJayd Ha MOHO- U
OUTHOPUIHOE CKpEILMBAaHUE, CLEIUIEHHOE HacleJOBaHUE, COCTAaBIATH CXEMBI
MOHOTHOPUIHOTO CKpEIIMBaHMs ISl MPEACKa3aHUs HACIIEJOBaHUSl MPU3HAKOB Y
OpraHu3MOB;

YMEHHE BBINMOJHATh JIAOOpATOpHBIE W IMpakTUUYecKue paboThl, COOIIOAAThH
npaBuiia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHUYECKH OLIEHMBAaTh U HMHTEPIPETUPOBATh HHPOPMALHUIO
OMOJIOTMYECKOTO  COJEp>KaHWS, BKIIOYAIOIIYI0 IICEBJIOHAYYHBIE 3HAHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOM HMH(MOpMAIUK, HAYYHO-TIOMYJISPHBIC
Marepuaibl), 3THYECKHE AacCHeKThl COBPEMEHHBIX HCCIEJOBaHUN B OHOJIOTHUH,
MEIUIMHE, OMOTEXHOJIOTUY;

YMEHHUE CO3/1aBaTb COOCTBEHHbIE TIHCHbMEHHbIE M YCTHBIE COOOIICHHUS,
000011as8 OMOJOTUYECKYI0 MHPOPMAIUIO0 U3 HECKOJbKUX HUCTOYHHKOB, TPaMOTHO
UCIOJIb30BaTh MOHSITUIHBIN anmnapar OUOJIOTHH.

[IpenMerHble pe3ynbTaThl OCBOEHHUsI ydueOHoro npeamera «buosorus» ¢ 11
KJlacce NOIDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUWA O MECTE M POJM OHOJOTHMH B CUCTEME HAYyYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHMU COBPEMEHHON €CTECTBEHHO-
HAYYHOM KAapTUHbI MHpa U HAYYHOTO MHUPOBO33PEHHS, O BKIAJE€ POCCUHUCKUX H
3apyO0eKHbIX Y4YEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (DYHKIIMOHAIBHOU
IrPaMOTHOCTHU Y€JIOBeKa JJIsl pelieHus )KM3HEHHBIX 3a/1ay;

YMEHHUE PACKpbIBaTh COJAEpKAHHE OMOJOTUYECKHX TEPMUHOB M TMOHSATHUM:
BUJ, TOMYJISILKSA, TeHO(OHI, IBOIIONMA, ABIXKYIIUME CUIIbI ((PaKTOPBI) IBOJIOIMH,
NPUCIOCOOICHHOCTh OPTraHU3MOB, BHJ000Pa30BaHUE, SKOJOTUYECKHE (PAKTOPHI,



HPKOCUCTEMA,  MPOAYLUEHThl,  KOHCYMEHTBI,  pPEIyLEeHTbl, UEeNu  NUTaHUS,
HKOJIOTHYECKasl Mupamuia, OuoreoreHos3, ouocdepa;

yMEHHE WH3Jaratb OHWOJIOTMYECKHE Teopuu (PBOJIIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS DSBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasiieBoro cxoxacrsa K. M. bspa, uepenoBaHusi IJ1aBHBIX HalpaBJICHUH WU
nytei sBomommu A. H. CesepuoBa, yuenus o 6umocdepe B. U. Bepuanckoro),
OTPENIENSATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIQJIETh METOJaMU HAYYHOTO TMO3HAHWA B OWOJOTHMH: HAOOJECHUE U
OTIMCAaHUE JKUBBIX CHUCTEM, TMPOIECCOB W SBJICHUH, OpPTaHU3alMs W TPOBEICHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIBUKEHHE  TUIOTE3HI, BBISIBJICHUE
3aBUCUMOCTH MEXJY HCCICIYeMbIMH BEIMUYMHAMH, OOBSICHEHHE TOIYyYEHHBIX
pEe3yNbTaToOB, HWCIOJIb30BAaHHBIX HAYYHBIX MOHITHH, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BBIBOJbI HA OCHOBAHUU TOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBCHHBIC TIPU3HAKH CTPOCHUS OHMOJIOTHYCCKUX
00BEKTOB: BUAOB, TMOMYJSIMHA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTreoLEHO30B M  JKOCHCTEM, OCOOCHHOCTH IMPOILIECCOB:  HACIEICTBEHHOU
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUS, MPUCTIOCOOIEHHOCTH
OpTaHW3MOB, JCHCTBHS JKOJOTHYECKUX (PAKTOPOB HA OPTraHU3MBI, TEpEeHOca
BEIIECTB W TIOTOKA DYHEPTrUM B DKOCUCTEMaX, AaHTPOIOreHHbIX H3MEHEHUN B
JKOCHUCTEMAax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHMOTrC€OXUMUYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE TMPUMEHATH TOJIyYCHHbIE 3HAHUS MJi1 OOBSICHEHHS OHOJIOTHYECKHX
IIPOLIECCOB W SIBJICHUM, U1 NPUHATHUS NPAKTUYECKUX PELICHUM B IOBCEIHEBHOU
KU3HU C TeNbl0 oOecredeHusi Oe30MacHOCTH CBOETO 3I0POBBS U 30POBBSA
OKPYXAIOMINX JIFO/IeH, COOMIOACHNS HOPM TPAMOTHOTO MOBEJCHHS B OKPYKAIOIICH
OPUPOJIHON cpelie, TMOHMMAaHHE HEOOXOJUMOCTH MCHOJIb30BAHUS JIOCTHUKEHUIMA
COBPEMEHHOM OUOJIOTHH JIJISl PAlMOHAILHOTO MPUPOAO0TIONL30BAHNUS;

yMEHHE pelaTh 3JIEMEHTapHble OMOJIOTMYECKHE 3a/layd, COCTABJIATH CXEMBbI
NEpeHOca BEIEeCTB U PHEPTUH B IKOCUCTeMax (Lenu MUTaHUs);

YMEHHUE BBINOJHATH JTAOOPATOpPHBIE W MpaKTHUeCKhe paboThl, cOOJIOIAThH
npaBuiIa Mpu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTUYECKH OIICHMBaTh U HUHTEPNPETUPOBATH UHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEp>KaHMsI, BKJIOYAIOLIYI0 TICEBJAOHAYYHBbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpencTBa MacCOBOM HMH(MOPMAIH, HAYYHO-TIOMYJISIPHBIE
MaTepHalIbl), paccMaTpHuBaTh 17100 aIbHbIC HKOJIOTUYECKUE POOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HUIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IMCHMEHHBIE M YCTHBIE COOOIIEHUS,
00001ass OMOIOTHYECKYH0 MH(POPMAIUIO0 U3 HECKOJBKUX HCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHSITUIHBIN anmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TEM undposbie
Ne i/m P Kontpoabnsie | IlpakTuyeckue (1npp )
NMPoOrpaMMbI Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypcsbl
1 bronorus xak Hayka 2 0.5 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
2 JKviBbIe cHCTEMBI M UX OpraHU3aIIHs 1 brbmmorexa [OK
https://m.edsoo.ru/7f41c292
bubmuoreka IIOK
X i 1
3 UMUYECKHI COCTaB M CTPOCHUE KIICTKU 8 https//m.edso0.ru/7f41c292
4 JKuzHenearenbHOCTh KIIETKH 6 Bubmorexa HOK
https://m.edsoo.ru/7f41c292
5 Pa3MHOXeHMEe 1 MHIUBUTyaTbHOE Pa3BUTHE 5 1 bubmoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnenctBeHHOCTh U UBMEHUYHMBOCTD 8 15 bubmuoteka [IOK
OpraHu3MOB ' https://m.eds00.ru/7f41¢292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubmoreka [IOK
OMOTEXHOJIOTUH https://m.edso0.ru/7f41¢c292
bubaunorexa IIOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4



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

11 KJIACC

KoumnuyecTBo yacos JJIeKTPOHHBbIE
HauMeHoBaHue pa3aeoB U TEM nudposbIe
Ne ni/m P Kontpoabnubie | IlpakTHuyeckue (uwepp )
NMPOrpamMMbl Beero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcebl
1 DBOIIOIMOHHAS ONOJIOTHS 9 1 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnuorexa LIOK
3emie ' https://m.edsoo.ru/7f4lcc74
bubmorekxa IIOK
3 Opranus 0 aromas cpeaa 5 1
PTaHH3MBL H OKpYIArotiai cpea https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M AKOJIOTHYECKHUE CUCTEMBI 9 bubmmorexa OK
https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
5 P 2
C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5



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




NOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosmuyecTBO yacos DJIeKTPOHHbIE
Ne Mara nu@poBbIe
Tema ypoka KonTtposbnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTbI padoTbI
pecypchbl
bu6mmorexa [JOK
1 buoinorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeToapl TO3HAHUS KUBOM MPUPO/IBIL.
[TpakTrueckas pabora Ne 1
2 «51CHOJIB3OB3.HIE€ a3JIMYHBIX 1 0.5 bubmmoreia [OK
P ' https://m.eds00.ru/863e6122
METO/IOB U U3YYECHUU
OMOJIOTHYECKHUX 0OBEKTOBY
3 buonornueckue cucTeMBbl, TPOLIECCHI 1 bu6mmorexa [JOK
W UX U3Y4CHHUE https://m.eds00.ru/863e6564
4 XuMuueckui coctas kieTku. Boga u 1 bubmuoteka [IOK
MUHEPAIbHBIE COJIA https://m.edso0.ru/863e674e
bu6 OK
5 benku. CocTtaB u cTpoeHHE OEIKOB 1 nommorexa L
https://m.edso0.ru/863e6b72
depMeHTbl — OHOJIOTHYECKUE
KaTanu3atopsl. JJaboparopHas
6 paborta Ne 1 «M3yuenue 1 05 bubmuotexka [IOK
KaTaTuTUYECKOM aKTUBHOCTH ' https://m.edso00.ru/863e6b72
(hepMeHTOB (Ha TpUMEPE aMUITA3bI
WJTH KaTajiasbl)»
but6morexa [JOK
7 Vraeoapl. JIumuasl 1 1

https://m.edso0.ru/863e6870



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

bu6morexa [JOK

8 Hyiientosbie kucaotsl. AT® https://m.eds00.ru/863e6d5¢c
9 HcTopust u MeTO1bl U3yUEHUS bubnuoreka [IOK
kieTku. Kierounas reopust https://m.edso0.ru/863e6e88
10 Kitetka xak nenoctHas xuBas
cucrema
CrpoeHue 2yKapuoTUUECKON KIETKH.
JlabopaTtopHas pabota Ne 2
«M3yueHune cTpoeHus KIETOK bubnmuoreka [IOK
11 pacTeHuH, JKUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaKTepuii Mo MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOTIpernapaTax i ux
OIHCAHHE»
12 OOMeEH BEIECTB A META00ITHU3M Bubmorexa HOK
https://m.eds00.ru/863e766¢
13 dotocuHTE3. XEMOCHUHTE3 budmmorexa [IOK
https://m.eds00.ru/863e7c98
. bubmoreka [IOK
14 dneprerutccknuii 0omen https://m.edso0.ru/863e7aae
’Ku3HeHHbIN MK KISTKH. JleneHue
KJIeTKU. MuTo3. JlaboparopHas
15 pabota Ne 3 «Habmronenue Mutosa B 0.5 Bubmorexa HOK
https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKPOTIPEIIapaTaxy»
16 buocunTes O6enka. Peakmus bubmuoteka [IOK
MAaTPUYHOIO CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsus — OnocuHTE3 OENIKa bubmmorexa [OK
https://m.eds00.ru/863e796e
18 Hexnerounbie (GOpMBI )KU3HU — bubnmuoreka [IOK



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

BUPYCHI

https://m.edso0.ru/863e7540

bubmuoreka [IOK

19 @opMBI pa3MHOKEHHS OPTAHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bub6mmoreka [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
O0pa3oBaHUE U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OnJI0/I0TBOPEHHUE.
21 JlabopaTtopHas paborta Ne 4 05 bubnmuoreka [IOK
«M3yuenne cTpOeHHs MOIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
99 NuauBuyansHOE pa3BUTHE bubnuoreka LIOK
OpraHu3MoOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubnmuoreka [IOK
HACJICICTBEHHOCTH U U3MEHYMUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaCJIeJOBaHUS
24 npu3HaKoB. MoHOTHOpHIHOE Buomiorexa LIOK
https://m.edso0.ru/863e8878
CKpEIMBaHUE
JurnOpuaHoe cCKkpenmBaHue. 3aK0H BuGmiorexa LIOK
25 HE3aBHCHMOTO HACIICIOBAaHHUS
https://m.edso0.ru/863e89a4
MIPU3HAKOB
ClerieHHOe HaceI0BaHue
npusHakoB. JJaboparopHas padora
26 No 5 «M3yuenue pe3ynbTaToB 05 bubmuoreka [IOK
MOHOTHOPHTHOTO U TUTHOPUTHOTO https://m.eds00.ru/863e8c60
CKpelMBaHus y qpo30duisl Ha
TOTOBBIX MUKPOIPETapaTax»
27 I'enernkamona. HacnenoBanue bubanorexa IIOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPHU3HAKOB, CHCIINICHHLIX C ITOJIOM

https://m.edso0.ru/863e8c60

W3menunBocTh. HenacneacrenHas
M3MEHUYMBOCTD. JIabopaTtopHas

28 pabota Ne 6. Uzyuenue 1 05 bubmoreka [IOK
MO (UKAIMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BAPUAIMOHHOTO psAJia U
BapUaIlMOHHOMN KPUBOM»
HacnencteHHas "3BMEHUHUBOCTb.
29 JlaGoparopnas pabora Ne 7. 1 05 bu6moreka [IOK
«AHanmu3 Mmytamui y apo3odriel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIpENapaTax»
30 ['enernka yenoBeka 1 buomiorexa LOK
https://m.edso0.ru/863e8d78
Pezepaublii ypok. O6001eHHE 110
31 Teme «HaciaencTBeHHOCTh U 1
W3MEHUYHUBOCTh OPTaHU3MOBY
but6moreka [JOK
32 Cenekuus KaK HayKa i npoLecc 1 https://m.edso0.ru/863e9214
33 MeTobl U JOCTUXKEHUSI CENEKIINU 1 bubmuoteka [IOK
pacTEeHUM U KUBOTHBIX https://m.eds00.ru/863e9214
34 brorexnosmorus kak orpacib 1 bubnmuoreka [IOK
[IPOU3BOACTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOI'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosunvecTBo 4yacos DJIeKTPOHHBbIE
Ne Harta nudposBbIe
Tema ypoka Kontpoabubie | IlpakTHuyeckue
n/n Bcero u3y4yeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
. bubmoreka [IOK
1 DBOJIIOLMS U METO/IbI €€ N3YUEHUS 1
https://m.edsoo.ru/863ea20e
9 Hcropus pa3BuTHs IpEACTaBICHUN 1 bubnmuoreka [IOK
00 3BOJIIOLUHU https://m.edso0.ru/863e9570
3 MuKpOdIBOTIOITHS 1 bubmmorexa [OK
https://m.edso0.ru/863e9cle
[Momynsus kKak aIeMeHTapHAas
€MHUIIA BUJA U DBOJIIOIUH.
4 Jlaboparopnas padora Ne 1 1 0.5 bubamorexa [IOK
paropHazp ) ' https://m.eds00.ru/863e99c6
«CpaBHeHUE BHIOB 10
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JIBIOKyIIE CHUITBI (2JIEMEHTApHBIC 1 bubmuoteka [IOK
(hakTOpBHI) YBOITOLHUH https://m.edsoo.ru/863e9da4
bubanorexa IIOK
6 EcTtectBennsIif 0T00p 1 €10 GOpMBbI 1
P $op https://m.edsoo.ru/863e9ed0
Pe3ynbraThl 3BOIIONNNA:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3zoBanue. JlaboparopHast 1 05 bubmoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OPTaHu3Ma U €€
OTHOCHUTEJIBHOTO XapaKTepar»
8 Hanpasnenus u nyru 1 bubnuoreka [IOK
MAaKpO3BOJIOLUHU https://m.edsoo0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoGpatumocTs 3BOMIOIIUN

HCTOpI/ISI JKM3HU Ha 3eMIic U MCTOAbI

10 "
e€ u3ydcHus
['uroTessl NPOUCXOKACHUS KUZHU bubmoreka [IOK

1 Ha 3emiie https://m.edso0.ru/863ea5a6

12 Pa3zBuTue xu3HM Ha 3eMJie 1o 3paM U bubmoreka [IOK
MepruoIam https://m.edsoo.ru/863eabbe
OCHOBHBI€ 3TaIbl BOJIOIUN
PaCTUTEBHOTO U )KHBOTHOTO MHUPA.

13 [IpakTuyeckas padora Ne 1 05 bubnuoreka [IOK
«M3ydeHne UCKOIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8hc
PaCcTEHMI U )KUBOTHBIX B
KOJUICKIUSIX»
CoBpeMeHHas cucrema bubnmuoreka [IOK

14 OPTaHUYECKOTO MHUPa https://m.edso0.ru/863ea48e

15 DBOIIOIHS YeJoBeKa (AaHTPOTIOTeHES) bubmorexa LOK

https://m.edsoo.ru/863eac2c

16 JBrxymme cribl ((hakTopskl) bubmuoreka [IOK
AHTPOTIOTEHE3a https://m.edso0.ru/863ead44
OCHOBHBIE CTaJIUU IBOJIOLIUH

17 YeIoBeKa

18 Uenoseyeckue pacel U NPUPOIHBIE bu6mmoreka [IOK
ajJarnTanuy 4eJIoBeKa https://m.edso0.ru/863eaea?
PesepBHblii ypok. O600IICHHE TIO

19 TeMe « BOBHUKHOBEHHE U Pa3BUTHE
KU3HU Ha 3emMJIe»

20 DKoJIOoTHs KaK HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTUYECKHE bu6morexa [JOK



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

(bakTopsl

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

AbuoTtnueckue GpakTopsl.
JlaGoparopnas pa6ora Ne 3.
«Mopdonornaeckrne 0COOCHHOCTH

. bubmoreka [IOK
22 pacTeHuii U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusy. Jlaboparopnas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubaunorexa IIOK
23 buotnueckue dpakTopsl
¢ P https://m.edso0.ru/863eb348
DKOJOTHYECKUE XapaKTePUCTUKH
nonynsun. [IpakTuueckas padora
24 Ne 2 «JToacuér uioTHOCTH 0.5
MOMYJISIIIUI pa3HBIX BUOB
pacTeHuin»
o5 CooO1iecTBa OPraHu3MOB — bu6moreka [IOK
OMOLIEHO3 https://m.edso00.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI bubmuotexka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE MTOKA3aTENH YIKOCUCTEMBI.
bub6morexa [JOK
27 DKOJIOTHYECKHE ITUPAMU/IBI.
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. Cykueccus
28 [TpupoaHbIe 9KOCUCTEMBI
29 AHTpPOIIOr€HHBIE IKOCUCTEMBI
30 buocdepa — rinobanpHas bubmoreka [IOK
JKOCHCTEMA 3EMITU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bu6muoreka [IOK

orocdepsr

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoeuecTBo B Onochepe 3eminn 1
33 CocymiecTBOBaHHE TPUPOJBI U 1 bubnmuoteka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PeseprubIiii ypok. O000mEHNE TEMBI
34 «Coo011ecTBa ¥ IKOJIOTUIECKUE 1
CUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10O 34 95

ITPOI'PAMME



https://m.edsoo.ru/863eba1e




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IMMPOT'PAMM bI

IIpoBepsieMble peIMeTHbIE Pe3y/JIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPpaMMBbl CpeIHEr0 001ero 0Opa3oBaHuA

CdhopmupoBaHHOCTh 3HAHUH O MECTe U POJH OUOJOTMH B CHCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUH COBPEMEHHOM
€CTEeCTBEHHO-HAYYHON KapTHUHBI MUpPA U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaJIC POCCHMCKHUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B pPa3BUTHE
ononorun; (PyHKIIMOHATBHON TPAMOTHOCTH YeJIOBEKAa ISl PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHre pacKphIBaTh COJEpP)KaHHE OWOJIOTHYECKHMX TEPMHUHOB |
MOHATHH: JKU3Hb, KJIETKA, OpraHu3M; MeTabonmu3M (0OOMEH BEIeCTB U
MpeBpallicHue JHEPruu), ToMeocTa3 (caMoperyisius), ypOoBHEBas
OpraHM3aIvs JKUBBIX CHCTEM, CAaMOBOCIIPOM3BeICHUE (PEIPOAYKIIIs),

HaCJICACTBECHHOCTb, UBMCHYUBOCTD, PpOCT U PA3BUTHUC

YMmeHnue u3narath OUONIOrHYECKHE TEOpUH (KIETOYHAs, XpOMOCOMHas,
MyranuoHHas), 3akonsl (I'. Mennens, T. Moprana, H.J1. Basunosa) u
ydeHust (0 IIEHTpaX MHOTrooOpa3usi M NPOUCXOKIACHHS KYIbTYPHBIX
pacrenuii H.W. BaBunosa), onpenensTh rpaHULIbl UX IPUMEHUMOCTH K

KHUBBIM CHUCTEMAaM

VYMenune BIaAgeTh MeETOAaMU HAay4qYHOro IIO3HAHUA B OnoJIorun
(Ha6J’IIOI[CHI/Ie U OIMCAHUC XUBBIX CHCTCM, IMPOUCCCOB H HBJIGHI/Iﬁ;
OpraHu3anusd u IIPpOBCACHUC OHOJIOTUYECKOTO OKCIICPUMCHTA,
BBIIBUKCHHUC THUIIOTEC3kI, BBIAIBJICHHC 3aBUCHUMOCTH MCIKIY
HCCIICAYCMBbIMH BCIIMYNHAMM, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpHﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BbIBOAbBI HAa OCHOBAHUU IMOJIYYCHHBIX pe3y.HBTaTOB)

10 KJIACC

Kon
NPoBepPsieMOro
pe3yJbTaTa

1

2

3

4

5

YMeHue BbIICNATH CYIIECTBEHHbIE TMPU3HAKKM BUPYCOB, KIETOK
MPOKApUOT M DYKAPUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPTaHU3MOB; OCOOCHHOCTH  IIPOLIECCOB  OOMEHa BEIIECTB H
MpeBpallieHus] YHEPrUM B KIIETKE, (OTOCHHTE3a, TUIACTHYECKOTO M
OHEPreTHYECKOro  oOMeHa, XEMOCHHTe3a, MHTO3a,  Meiio3a,
OIUIOAOTBOPEHUS,  PAa3MHOXEHHMS, HWHJIMBUIYAJIbHOTO  Pa3BUTHS

opraHusMa (OHTOTeHe3)




YMeHue NOpUMEHSTh TMOJYYeHHbIE 3HAHUS Ui OOBSICHEHHS
OMOJOTHYECKUX MPOIIECCOB U SABJICHUH, AJS MPUHITHS MPAKTHIECKUX
pelIeHni B TOBCEIHEBHOM )KM3HU B IIEJISIX 00ecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbBS M 3JIOPOBBSI OKPYKAFOIIHX JIFOACH, COOTIOCHUS HOPM
rPAaMOTHOTO  TIOBEICHUS B  OKPYXKAIOWIEH MOPUPOJHON  Cpee;
MIOHUMaHue HE00X0AUMOCTH MCIIOJIb30BaHUS JTOCTUXKEHUM
COBPEMEHHON OHOJIOTUM W OMOTEXHOJIOTHH JJIsi paIiOHaJIbHOTO

IIpUPOaOII0JIb30BaHUA

YMeHue peuiaTth JJICMCHTAPHBIC I'CHCTUYCCKHUC 3ala4d Ha MOHO- H
,Z[I/IFI/I6pI/I,Z[H06 CKpCIIMBAHUC, CLHCIINICHHOC HACJICAOBAHNC, COCTABJIATH
CXCMBbI MOHOFI/I6pI/II[HOFO CKpCIMBaHUs JJIA npeaACKa3aHus

HaCJICAOBAaHUA IPU3HAKOB Yy OPraHU3MOB

VYMeHHe BBIIONHATH J1a0OpaTOpHbIE M IpaKTHYEeCKHe paboThl,
cobmoarh mpaBuia npu paboTe ¢ y4yeOHBIM M JIAOOPAaTOPHBIM

00opyI0BaHHEM

YMeHne KPUTHUECKU OLEHUBATh U MHTEPIPETHPOBATH WH(OPMAIUIO
OMOJIOTUYECKOTO COJICPKaHMS, BKIIFOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS
U3 pa3nuyHbIX UCTOYHUKOB (CMMU, HayqHO-ITOMYINIsIpHBIE MaTepUalbl);
TUYECKHE AacCleKThl COBPEMEHHBIX WCCIIEOBaHUNH B OHOJIOTHH,

MCIUIIUHCE, OMOTEXHOJIOTHUHU

10

VYMeHue co3aaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHNS,
0000111ass 6GMOIOTHYECKYI0 HH(POPMALMIO U3 HECKOJIbKUX UCTOYHHKOB,

rpaMOTHO MCIOJIb30BaTh MOHATUIHBIN anmnapaT OuoJI0ruu

11 KJIACC

Kon
MpoBepPsieMoOro
pe3yJbTaTa

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATbI OCBOCHHUS OCHOBHOM
o0pa3oBaTe IbHOI MPOrpaMMbl CpeHEero 001ero 00pa3oBaHus

CdhopMupoBaHHOCTh 3HAHUH O MECTE U POIH OUOJOTMH B CHCTEME
Hay4YHOTO 3HAHHUS €CTECTBCHHBIX HAyK, B (GOPMUPOBAHIH COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHHBI MHpPa U HAYy4HOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHUUCKUX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B Pa3BHUTHE
Oouonornu; (QpyHKIIMOHATHHOW TPAMOTHOCTH YEIIOBEKA ISl PEICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHne packpbiBaTh COJACp)KaHHE OMOJIOTMYECKUX TEPMUHOB U

TTOHSTHM: BU, IOIyJIALNA, FCHO(l)OHI[, OBOJIIONMA, ABHIKYHIUEC CHUIIbI




(dbakTophI) JBOJTIOLIHH, MIPUCIIOCOOJICHHOCTh OpraHU3MOB,
BUJI000pazoBaHue, HKOJIOTHYECKHE bakTopsl, JKOCHUCTEMA,
MIPOJTYIIEHTHI, KOHCYMEHTBI,  PEIYICHTHI, [end  MHTAHHS,

9KOJIOTHYECKas MIpamMuia, OnoreomeHos, ouocdepa

YMenne uznaraTh OMOJIOTHYECKHUE TEOPUH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYeCKass TEOpUs  HSBOJIOIMUH), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsmiieBoro cxoactsa K.M. bapa, yepenoanus
IJIaBHBIX HampaBieHui u nyreit sBomonun A.H. CeBepiioBa, yueHus o
oumochepe B.M.  Bepnaackoro), omnpenensaTb  IpPaHUIBI  UX

INPUMCHUMOCTH K )KUBbIM CHUCTCMaM

YMeHue BinageTh METOJaMU HAy4YHOTO TO3HAHUS B OHOJOTUU
(HabmroeHUe W OMUCAHUE JKUBBIX CHCTEM, MPOIECCOB W SBICHUM;
OpraHm3aius W TMPOBEJACHHE OHOJOTHYECKOTO JKCIIEPUMEHTA,
BBIBJKEHUE  TUIMOTE3bl,  BBIIBICHHE  3aBUCUMOCTH  MEXIY
HCCIIeTyeMbIMU BEIMYMHAMU, OOBSCHEHHUE MOTYyYEHHBIX PE3YJIbTATOB,
UCIIOJIb30BAHHBIX HAYYHBIX IOHSATUH, TEOPUH U 3aKOHOB; yMEHHE

ACJIaTh BBIBOJAbI HAa OCHOBAHUHU ITOJTYYCHHBIX pCSYJ'IBTaTOB)

Ymenue BBICTIATD CYILIECTBEHHBIE ~ IPU3HAKHU CTpOCHUS
OMONOTMYECKNX OOBEKTOB:  BHJOB, MOMYJSANHN, IPOIYIEHTOB,
KOHCYMEHTOB,  pPEAyLEHTOB,  OHOreOLIEHO30B U  IKOCUCTEM;
0COOEHHOCTHU IIPOLIECCOB HaCJIeJICTBEHHOM U3MEHYMBOCTH,
€CTECTBEHHOro 0TOOpa, BHA000pa30BaHMS, MPHCIOCOOIEHHOCTH
OpPTraHU3MOB, JCHCTBUS DKOJOTHYECKUX (AKTOPOB HA OPraHU3MBI,
MepeHoca BEeIIeCTB U MOTOKA YHEPTHUH B YKOCUCTEMAaX, aHTPOIIOT€HHBIX
M3MEHEHUH B DKOCHCTEMaxX CBOCH MECTHOCTH, KPyrOBOPOTA BELIECTB U

OMOTeOXMMHUUYECKHX IIMKJIOB B Onochepe

YMmenue NpUMCHATH MMOJIYYCHHBIC 3HAHUA JJIA O6’I)$ICH€HI/I$I
OMOJIOTHYECKUX MponeccoB u $IBJ'I€HI/II\/JI, AJId TIPUHATUA TPAKTUUCCKUX
peleHni B TOBCETHEBHOM )KM3HU B IEJISIX 0OecreueHus: 6e30macHOCTH
CBOETO 37I0POBbS M 3JI0POBBSI OKPYKAIOIIHMX JIOACH, COOTIOCHUS HOPM
rPAMOTHOIO  IIOBEICHUS B OKPYXKAIOLIEH NOPUPOJHOU  CpEXE;
IIOHUMAHUE HGO6XOI[I/IMOCTI/I HUCIIOJIb30BAHU A ,Z[OCTI/I)KGHI/II\/'I

COBPEMEHHOM OMOJIOTUH JUIsl PALIMOHAJILHOTO TPUPOOIIOIb30BAHMS

YMeHue pemarb 3JeMeHTapHble OMOJIOTMYECKHE 3a7aud, COCTaBISThH

CXEMBI MEPEeHOCa BEIIECTB U YHEPTUU B IKOCHUCTEMAX (1IETTH ITUTAHUS)

YMeHHe BBIIONHATH J1a0OpaTOpHBIE M TMPaKTHYECKHe paboThl,
coOmoaTh MpaBuwia MNpu pabore ¢ yd4eOHBIM M J1abOpaTOPHBIM

o0opymoBaHHEM




YMeHne KpUTHYECKH OLEHUBATh U MHTEPIPETUPOBATH UHPOPMAIUIO
OMOJIOTHYECKOTO COACPIKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 paznuyHbIX ucTouHukoB (CMU, HayuyHO-TIOMyNIsIpHBIE MaTepUabl);

? paccMaTpuBaTh riio0abHbIe 9KOJIOTHYECKHUE POOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3ULIUIO
YMmeHue co3gaBaTh COOCTBEHHBIE TUCbMEHHBIE M YCTHBIE COOOIICHUS,
10 0000111ast OMOJIOTHYECKYIO HHPOPMAITUIO M3 HECKOJIBKUX HCTOYHHUKOB,

I'paMOTHO UCIIOJIb30BATh MMOHATHHHBIN alirapar OHOJIOTHHU




ITPOBEPSEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIe PKAHU S

buomorns kak HayKa

11

buonoruss — Hayka o »xuBOW mnpupone. Ponp Ouosorun B (OpMUPOBAHUU

COBpPEMEHHON Hay4YHOU KapTHUHBI MUpa. CucTemMa OMOIOTHYECKUX HAyK

1.2

MeTonbl TIO3HAHUSA KUBOW TPHUPOILI (HAOIIOACHUE, YKCIEPUMEHT, ONHCAHUE,
u3MepeHue, Kiaccupukanus, MOACIUPOBAHUE, CTaTUCTHYECKas o0OpaboTka

JTAHHBIX)

JKuBBIE CHCTEMBI M X opraHu3anusa

2.1

XKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. CBoiicTBa

OMOCHCTEM M UX pazHOoOOpasue

2.2

YPOBHI/I OpraHu3aluu ouocucTeM: MOJ'IeKy.]'IHpHO-FCHCTH‘IGCKHfI, KHCTO‘IHBII;'I,

OpraHU3MEHHBIH, TOMYISIIMOHHO-BUI0BOM, 9KOCUCTEMHBIH, OMOChepHbIi

XVWMHUYECKHUM COCTAB U CTPOCHUE KIIETKU

3.1

XUMHUYECKHI COCTAB KIJIETKUM. XHMHUYECKHE DJIEMEHTBL: MAaKpPO3JIEMEHTHI,
MHUKpO3JIeMEHThl. Bona wu  MuHepanbHble BeniecTBa. @OYHKIMU BOJBI U

MUHCPAJIbHBIX BCHICCTB B KJIICTKC. Ho,u,uep;xaHHe OCMOTHYECKOro OajlaHca

3.2

benku. CoctaB M cTpoeHHE OENKOB. AMHHOKHCIOTHI — MOHOMEpHI OENKOB.
He3zamMeHuMBble M 3aMEHMMBbIE aMUHOKHCIOTHL. AMMHOKHCIIOTHBIH COCTaB.
YpoBHU CTPYKTYpHI OEIKOBOW MOJIEKYIbI (IEpBUYHAsSL, BTOPUYHAS, TPETUUHAS U
YeTBEpTUYHAsl CTPYKTypa). XHUMHYECKue cBoWcTBa OenkoB. buonornueckue
(GyHKIIMY OEJIKOB.

depmeHTH — OHoNornyeckue Karanu3atopbl. CTpoeHHe (QepMeHTa: aKTHBHBIA
LEHTp, cyocTpaTHas crneuupuyHoctb. Kodepmentsl. Buramunbsl. Otnnuus

(bepMEeHTOB OT HEOPraHMYECKUX KaTaJIn3aTOPOB

3.3

VYrineBoapl: MOHOcCaxapuabl (TJIHOK03a, pudoO3a U JIE30KCUpH003a), JTUcCaxapu/Ibl
(caxapos3a, JaKTO3a) W MOJHMCAXapuibl (Kpaxmani, TIJIMKOTeH, LeJUI0I03a).
buonornueckue GyHKIINU yrieBOIOB.

Jlunuael:  TpurIMUepuAbl,  cTepouabl,  Gochonunuasl. [wapodunbHO-
ruipooOHBIE  CcBOiCcTBAa. buonmorndeckne ¢yHkmuu aunuaoB. CpaBHEHHE

YIJI€BOJA0B, OEJIKOB U JIMIIU 0B KaK UCTOYHUKOB S9HCPIrun

3.4

Hyxknennossie kucnorsl: JIHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX




kucioT. Crpoenue u ¢ynkiuu JIHK. Crpoenne u ¢ynkuuun PHK. ATO:

CTpoeHHEe U GYHKLIUU

3.5

[utosorus — Hayka o kietke. Kiterounas teopust. MeToabl H3ydeHUs KIETOK

3.6

Krnerka kak nenoctHas xuBasg cucreMa. OOunme MpU3HAKU KJIETOK: 3aMKHYTast
HapyxHas mMemOpana, monekyinsl JIHK kak renermyeckuil ammapar, cucrema

CUHTE3a Oelika

3.7

Tunel KIETOK: dyKapuoTHYecKas U npokapuoTuieckas. OcCOOEHHOCTH CTPOEHHUS
pokapuoTudeckoil kierku. Kietounas crenka Oaktepuil. CrpoeHue
AYKAPUOTHYECKON KJIETKH. OCHOBHBIC OTJIMYHS PACTHUTEIHHOM, KUBOTHOU U

rpUOHON KIIETKHU

3.8

IloBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJMKOKAJIUKC, HX
¢ynkiuu. [Inazmaruueckas memOpaHa, e€ cBoiictBa M pyHkuu. Lluronnazmau eé
opranonipl. OgHOMEMOpaHHbIE OPraHOU bl KJIETKU: SHJOMIa3MaTH4eCcKasi CeTh
(BIIC), anmapar I'ompmxu, auzocomsel. IloayaBTOHOMHBIE OpPraHOMABI KJIETKHU:
MUTOXOHJPUH, IIacTuibl. [IpoucxoxaeHne MHUTOXOHIPUN M ILTACTHA. Buael
mactua. HemeMOpaHHble OpraHoubl KJIETKU: pUOOCOMBI, KJIETOYHBIN ILEHTD,

PECHHUYKH, KTYTUKH. (DYHKIII/II/I OpTraHON 0B KJICTKH. Bxmrouenus

3.9

SAnpo — perynasTopHbId TeHTp KieTku. CTpoeHme sapa: sjepHas 000J0dKa,

KapuoIrjiasMma, XpoOMaTHH, SAAPbIIKO. XpOMOCOMI)I

3.10

TpchnopT BC€HICCTB B KJICTKC

KuzneneareapbHOCTD KISTKH

4.1

OOmen BemecTB, Wi MeTabomu3M. AccuMmisAnus (TUTACTHYECKH OOMEH) u
JUCCUMUWISIUSA (PHEpPreTuuecKuid oOMeH) — JIBe CTOPOHBI €IMHOI0 Ipoliecca
meTtabonu3ma. Tumnel oOMeHa BelecTB: aBTOTpO(dHBI U rereporpodHsbIi. Pomb

(bepMeHTOB B oOMeHe BCHICCTB U MMPCBPAICHUU SHCPIUU B KIICTKE

4.2

dotocunTe3. CBeroBas u TeMHOBas (asbl porocunTesa. Peaknuu ¢porocunresa.
Db dexTuBHOCTh PoTOCHMHTE3a. 3HaueHUE (HOTOCHHTE3a JUIS KU3HHU Ha 3eMIe.
BnusHue ycmoBuwit cpeapl Ha (OTOCHMHTE3 U CIMOCOOBI TIOBBIMICHHS €T0
MPOJYKTUBHOCTH Y KYJAbTYPHBIX PACTEHUU.

XeMocuHTe3. XEeMOCUHTE3HpyIme OakTepuu. 3HAYCHUE XEMOCHHTE3a s

JKU3HU HaA 3emiie

4.3

OHepreTuueckuii oOMeH B KieTke. PaclienieHue BeLIECTB, BbLACICHUE U
AKKyMYJIMDOBAaHHE OJHEPrHM B KIETKE. OTambl SHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buiabl. KuciaopomHoe OKHCIIEHME, WU KIETOYHOE

npixaue. IPPEeKTUBHOCTD YHEPTETHUECKOT0 0OMeHa

4.4

Peakuuu MmatpuuHoro cunresa. I 'enernueckas unpopmanus u JIHK. Peanuzanus

reHeTH4ecko MH@opManuu B KieTKe. ['eHeTHdyeckuil KOJ U €ro CBOMCTBA.




Tpanckpumnius — Marpuunblii cuaTe3 PHK. Tpancnsamus — OGuocuHTe3 Oenka.

KonupoBanue amuuokuciot. Posib pubocom B GuocuHTe3e Oenka

4.5

Hexnerounsle (opMmbl *u3HU — BUpychl. Mcropus otkpbitus Bupycos (/.M.
VBanoBckuit). OcoOEHHOCTH CTPOCHHSI M IHKM3HEAEATEIBHOCTH BHPYCOB.
bakrepuodarn. boie3snun pacTeHuil, XKUBOTHBIX W YEJIOBEKA, BHI3bIBACMBIC
Bupycamu. Bupyc nmmynonedpunuta yenoseka (BUY) — Bozoymurens CITN/a.

[TpodunakTruka pacmpocTpaHeHH I BUPYCHBIX 3a00JIeBaHUI

Pa3sMHOXeHNE 1 HHAUBUAYAIBHOE Pa3BUTHE OPTaHU3MOB

5.1

Knerounslii 1uKiI, WM SKU3HEHHBIA WMWK KiIeTku. MHTepdaza u MuUTO3.
[Tpormeccel, mpoTekaronme B uHTepdase. Permmkanus — peakiuss MaTPHUIHOTO
cunte3a JHK. Crtpoenue xpomocoM. XpOMOCOMHBI HabOp — KapHOTHI.
JunnouaHelidi W TamjOUIHBIA ~ XPOMOCOMHBIE  HAaOOpBL. ~ XPOMATHU/IBL
[{uTonornyecknue OCHOBBI Pa3MHOKEHUSI U HWHIWMBUYAJbHOTO Ppa3BUTHUSA
OpraHU3MOB.

Henenue xnetku — muto3. Cramum murtosa. Ilpoueccsl, npoucxopsime Ha

pPa3HbIX CTAAUSAX MUTO3a. BUOJIOTMYECKHT CMBICIT MUTO3a

5.2

®opMBl pa3MHOXKEHHS OPraHM3MOB: Oecroioe M ToJjoBoe. Buipl Gecronoro
pa3MHOXXEHUsS: JeNieHHe HaJaBOe, ITOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
copoobpa3oBaHue, BETETAaTHBHOE pa3MHOXXEHHE. HckyccTBeHHOE

KJIOHUPOBAHHUEC OPTraHU3MOB, €I'0 3HAYCHUC JJI CCIICKI A

5.3

[TooBoE pa3zMHOXKEHUE, €TO OTIUYHUS OT OECITOIOrO.
Meiio3. Craguu wmenosa. Ilpoueccel, NpoucXoisdlMe Ha CTaaAUsSX Meno3a.
[ToBenenne xpomocom B Meito3e. Kpoccunroep. buosiormyeckuii CMbICH H

3HaUEeHHE Meiio3a

5.4

["amerorene3 — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y )KMBOTHBIX. [10JIOBBIC
JKEJIC3bl: CEMCHHUKU U ANYHUKU. O6pa3OBaHI/I€ " pa3BUTHUC IOJOBBIX KJIETOK —
ramer (crepMaTo30u, SHIEKIETKa) — criepMaTorene3 u oorene3. OcoOEHHOCTH

CTPOCHMSI IMLIEKJIETOK U criepMaTo3ou10B. Omnogorsopenue. [laprenorenes

5.5

WnauBunyanbHoe  pa3BuTHE  (OHTOreHe3). OMOpUOHANIbHOE  pa3BUTHE
(am0Opuorenes). Dramnbl SMOPHOHATBFHOTO PA3BUTHS Y TTO3BOHOYHBIX KHUBOTHBIX:
npoOieHne, racTpyismnus, opraHorenes. IloctamOproHansHOe pa3BuTHe. THIIBI
MOCTAMOPHUOHATIBLHOTO Pa3BUTHUS: MPSIMOE, HENpsMoe (JUUYMHOYHOE). BnusHue
CpeIbl Ha pa3BUTHE OPraHU3MOB; (DAaKTOPHI, CITIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butre pactennii. OHTOTeHe3 IBETKOBOTO PACTCHHUS: CTPOSHUE CEMEHH,

CTalun pa3BUTHS

HaCHGHCTBeHHOCTB 1 UBMCHYUBOCTBb OPraHU3MOB




6.1

[Ipenmer u 3agauu renetuku. Victopus pa3Butus reHeTuku. Briian poccuiickux
U 3apyOexXHBIX YU€HBIX B pPa3BUTUE TCHETUKH. MeTOAbl TeHETUKH
(ruOpuIONOTUYECKUN,  IUTOTEHETHYECKUM,  MOJICKYISIPHO-TEHETUUYECKUN).
OcHOBHBIC TEHETHYECKHUE TOHATHUSA. [ eHeThuecKkass CHMBOJIMKA, UCIIOIb3yeMasi B

CXeMax CKpenBaHUM

6.2

3aKOHOMEpPHOCTH HAacJEeJOBaHMUSl MPU3HAKOB, ycTaHOBIEHHBbIE ['. MeHnenem.
MoHoruOpuHOe CKpelmmMBaHue. 3aKOH eauHOoOOpa3usi THUOPHUIOB TIEPBOTO
nokoneHus. [IpaBuio AOMUHHpOBaHHMS. 3aKOH pacIleTUIeHUs] TMPU3HAKOB.
['unoresa unctoTsl ramert. [lonHoe ¥ HEMOTHOE TOMUHUPOBAHHUE.

JurubpuaHoe ckpenmBaHue. 3aKOH HE3aBHCHUMOTO HACIeJJOBaHUS MPU3HAKOB.
[uToreHETUYECKNE OCHOBBI JAUTHOPUIHOTO CKpEUMBaHUA. AHAIW3UPYIOIIEE
cKkpenmBaHue. lcmonb3oBaHHWE — AHANM3UPYIOIIETO  CKPEIMBAaHUS IS

ONpCACIICHUSA TCHOTHUIIA ocoou

6.3

CueruieHHOe HaclenoBaHue mnpu3HakoB. Padora T. MopraHa 1o CIEIIEHHOMY
HACJICJIOBAaHUIO TeHOB. HapylieHue CIEMJICHHS TE€HOB B  pe3yibTare
KPOCCHHTOBEpa. XPOMOCOMHAsi TEOpHsS HACIEACTBEHHOCTH. | eHeTndeckue
KapThl.

['eHeTnka mona. XpOMOCOMHOE OIpeAeieHHe Mojia. AYTOCOMBI W TIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHbIE M TeTeporaMeTHble OpraHu3mbl. HacnempoBanwue

IMPHU3HAKOB, CHUCIIJICHHLIX C IIOJIOM

6.4

N3meHnunBOCTh. Buabl M3MEHUYMBOCTU: HEHACJICACTBECHHAs W HACICACTBEHHAs.
Ponep  cpenpl B HEHACIEACTBEHHOW  HM3MEHUYMBOCTH.  XapaKTEpUCTHKA
MOIU(UKALMOHHOW HW3MEHYMBOCTH. BapHalMoOHHBIA psag U BapHallMOHHAS
kpuBas. Hopma peakuum npuszHaka. KoinuecTBeHHbIE M KAa4e€CTBEHHBIC

NpU3HAKU M UX HOpMa peakuuu. CBoiicTBa MOAM(PUKAIIMOHHON H3MEHUYNBOCTH

6.5

HacnencTBeHHasi, WM TIeHOTHNMYECKas, HW3MEHUMBOCTh. KomOunHaTHBHAas
M3MEHYMBOCTh. Meii03 W TOJOBOM Tpolecc — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTU. MyTanMoHHasT W3MEHYMBOCTh. Kiaccubukanuss Myrtaruid:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U IpUYMHBI MyTauuil. MyrareHHbIE
(dakTophl. 3aKOH TOMOJIOTHUECKUX PSJIOB B HacleACTBeHHOM n3menunBocT H. 1.

BasuiioBa

6.6

I'eneTnka 4enoBeka. KapI/IOTI/IH yenoBeka. (OCHOBHBIE METOAbI TCEHCTUKU
YeJI0BEKa: TeHeaJIOTHUECKHUI, OIM3HEI[OBBIH, IIUTOTCHETUYCCKUH,
OMOXMMUYECKUM, MOJEKYIIpHO-reHeTHYecKuil. COBpEMEHHOE ONpEICIICHHUE
réHoTuIna: MmoJIHOr€cHOMHOC CCKBCHUPOBAHUC, TCHOTHUIIMPOBAHUEC, B TOM YHUCJIC C
nomonipio [IIP-ananu3a. HaciiencTBeHHbIe 3a00JIeBaHHMS 4YeEIOBEKAa: TEHHBIC
0071e3HM, 0OJIE3HU C HACIIEICTBEHHOUW MPEAPaCIIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nu. ComaTuyeckue M TeHEpaTUBHbIE MYyTaluu. [IpUHIUIBI 310pOBOTO




06p8.321 KHU3HHU, JUArHOCTHKH, HpO(l)I/IJ'IaKTI/IKI/I n JICUCHHUA TI'CHCTHYCCKHUX
OoJIe3HEH. MeauKo-reHETHYeCKOe KOHCYJIbTUPOBAHUC. 3HaucHHE MEIUIIMHCKOM

TCHCTHUKH B IPCAOTBpAICHHUHN U JICUCHUU TCHCTHYCCKHX 3a00JIeBaHMii YeIOBEKa

Cenekius opranu3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

Cenekuus Kak Hayka M TIpolecC. 3apOoXKJACHUE CENEeKIUU M JOMECTUKAIUS.
Yuyernne H.M. BaBunoBa o0 1eHTpax TMPOUCXOXKACHUS ¥ MHOT000pa3us
KYJIbTYPHBIX pacTeHUM. LIeHTpBhl MPOUCXOXKACHUS JOMAIHUX XUBOTHBIX. COpT,

nopoja, mramm

7.2

CoBpeMeHHBIE METO/ABI CeNIeKIMU. MaccoBblii U WHIUBUAYAJIbHBIH OTOOpHI B
CEeJIEKLMHU pacTeHUN M KUBOTHBIX. OleHKa 3KcTepbepa. bim3kopoicTBeHHOE
cKkpenmBaHue — MHOpuauHr. Yucras nuHug. CkpelmBaHUE YUCTHIX JUHUM.
['ereposuc, unu rubpuaHas cuia. HepoicTBeHHOE CKpelBaHUE — ayTOPUIMHT.
Orpnanénnas rubpunmzanus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIy4EHUE TOJUIUIONIOB. JIOCTHKEHUs CENEKLMU PACTEHUH, >XUBOTHBIX U

MHUKpPOOPraHU3MOB

7.3

buorexHomoruss kak oTpacib MNPOU3BOACTBA. ['€HHas WHXXEHEepUs. Tarlbl
cozganus pexomoOuHantHod JIHK u Tpancrennbix opranusmoB. Kierounas
nHKeHepus.  Knerounsle  KynbTypbl. MHKpPOKIOHAJIbHOE  Pa3MHOXKEHHE
pacrenuii. KIOHMpOBaHHME  BBICOKONPOIYKTHUBHBIX  CEIbCKOXO3SMCTBEHHBIX
OpraHU3MOB. JKoJorudyeckue u stuyeckue npodnemsl. MO — reHetuuecku

MO (UITTPOBAHHBIC OPTAHNU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEeHT cOe PKAHUSA

DBOJIOIMOHHAA ONOJIOTHSA

11

DBOJIONMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuzerenbcTBa  JDBOJNIONHMH.  [laJCOHTOJOTHYECKHE:  TIOCIIEI0BATEIBHOCTD
IIOsABJICHUA BHAOB B NaJICOHTOJIOTHYECKOM JICTOIIHUCH, IICPCXOAHBIC (I)OpMBI.
Buoreorpaduyeckue: cxoactBo u paznuuue ¢GayH u (GIOp MaTEPUKOB U
OCTPOBOB. DMOPHUOJIOTUYECKHE: CXOJCTBA M PA3INYHsI SMOPHOHOB Pa3HBIX BHUJIOB
II03BOHOYHBIX. CpaBHI/ITCJH)HO-aHaTOMI/ILIGCKI/ICI TOMOJIOTUYHBIC, aHAJIOTINYHBIC,
pyAMMEHTApHbIE OpPraHbl, aTaBU3Mbl. MoONEKyISIpHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH W OCHOBHBIX METAa0OIMUYECKUX MyTell y Bcex

OpTraHHU3MOB




1.2

9BOJ'IIOI_II/IOHH8.5I TCOPHA 4. I[apBI/IHa. Hpennocmm(n BO3HHMKHOBCHU A
JapBUHH3MA. I[BI/I)KYIJ_[I/Ie CHJIbI 95BOJJIOIMKU BHUJOB IIO I[apBI/IHy (I/I36BITOIIHOC
PAa3SMHOXKCHHUC IIPU OTPAHUYCHHOCTH PECYPCOB, HGOHpeI[eJ'IéHHaH HN3MCHYHUBOCTD,

60opb0Oa 3a cyliecTBOBaHHE, €CTECTBEHHBIH 0TOOD)

1.3

Cuntetnueckass Teopus »HBomonuun (CTD) W OCHOBHBIE €€ TOJOXKECHUS.

Muxkponssosrorus. [Tomymsius Kak eTMHAUIA BUIAa U DBOJIOIUN

14

JBwxynme cuibl ((akTopbl) HBOJIONUM BHAOB B Npupoae. MyTallmOHHBIH
Ipolecc U KOMOMHATUBHAs M3MEHUYMBOCTh. [lomynsiinOHHBIE BOJHBI U Japeid
reHoB. W3omsius u murpanus. EcrecTBeHHBII 0TOOp — HampaBisiIonmi (GakTop
sBOJIIOLIMH. DOPMBI €CTECTBEHHOI'0 0TOOpA.

[IpucnocobneHHOCTh OpPraHU3MOB KAk pe3ylbTarT dBojiouuu. [Ipumepsl
MPUCIIOCOOJIEHUI y OpraHu3MoB. ApoMOp(0O3bl U UANOATANTAIINH.

Buna u Bunoo6pazosanmne. Kpurepuu Buga. OcHoBHBIC (hOPMBI BHI000pa30BaHMUS:

reorpaguyeckoe, ’KOITOTHIECKOe

1.5

MakposBomoniusi.  DopMbl  3BONIONUU:  (QUIETHYECKas, JAUBEpreHTHas,

KOHBEpIeHTHasl, mapaienabHas. HeoOpatumocTs 3Boonun

Bo3HuKHOBEHUE 1 pa3BUTHE KU3HU HA 3eMJie

2.1

JloHaydHbBIE NPENCTABICHUS O 3apOXACHUM KU3HU. HaydHble runoressl
BO3HUKHOBEHMSI JKM3HM Ha 3emule: aOHMOreHe3 M NaHcnepMus. XUMHUYecKas
IBOJIIOLMSA. OKCIIEPUMEHTAIbHOE IOATBEPKIACHUE XUMHUYECKOH 3BOJIOLHUH.
Hauanbuble sTanbl 6uonornyeckoi ssomonuu. ['mnoreza PHK-mupa. Ilepbie

KJICTKH U UX DBOJJIFOLIHA. qDOpMPIpOBaHI/Ie OCHOBHBIX I'PVYIIII ) KHMBBIX OPIraHU3MOB

2.2

PazButne xu3Hu Ha 3emie mo spaM W nepuonaM. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pbl. [lameosolickas spa W €€ NEPHOIBI: KEMOPHUHCKHUH,
OPIOBUKCKHM, CHIIYyPUMCKUN, JI€BOHCKUN, KAaMEHHOYIOJIbHBIM, IEPMCKUU.
Mes3o30lickas 3pa 1 €€ IepUObL: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickas »3pa W €€ TepuoIbl:  MMaJCOTCHOBBIA, HEOTCHOBBIM,
AQHTPOTIOTEHOBBIM. XapaKTepUCTHKA KJIMMaTa M TEOJIOTHYECKUX IPOIECCOB.
OCHOBHBI€ 3TaIbl 3BOIIOIUU PACTUTEIBHOTO U )KUBOTHOTO MUPa. ApOMOP(O3HI Yy
pacteHuil U XUBOTHBIX. llosiBIIeHHMe, pacuBeT M BBIMHpAHHUE TPYII >KUBBIX

OpraHu3MoOB

2.3

CucremMa OpraHmyeckoro Mupa Kak OTpakeHue HBOMoUUH. OCHOBHBIE

CHUCTEMATUYECKHE IPYIIIBI OPraHU3MOB

2.4

3BOJ’IIOI_II/I$I YCJI0BCKaA. AHTpOHOHOFI/IH KaK Hayka. PazButue Hpe,[[CTaBJ'ICHI/Iﬁ )

MPOUCXOKACHUN UYCJIOBCKA. MeTtoabl N3Y4YCHHUA QaAHTPOIIOICHE3A. CXO,Z[CTBa n




pa3Muus 4eJ0BeKa U )KMBOTHBIX. CHCTEMAaTUUYECKOE [TOJI0’KEHUE YEJIOBEKa.
JBrokynme cuibl (pakTopsl) aHTpororeHesa. HaciencTBeHHass U3MEHUYUBOCTD U
ecTecTBeHHBI 0TOOp. OOIIeCTBEHHbIH 00pa3 KU3HU, W3TOTOBIEHUE OpPYIHil

Tpy/la, MBIIUICHUE, peUb

2.5

OcHOBHBIC CTaMU W BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAJIONMHUTEKH, YeloBeK
ymensiid, YenoBek mpsMoxondammi, YenoBek HeaHaepTalbckuii, YenoBek
pasymHbIi. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpPEMs CYIIECTBOBAaHMS, 00JIACTh

pacmpocTpaHeHus, 00bEM TOJIOBHOTO M0O3Ta, 00pa3 KU3HU, OPYIHS

2.6

Yenoseueckue pacsl. OCHOBHBIE OOJIBIIME pachl: €BponeouHas (eBpa3uiickasi),
HErpo-aBCTPaJIOUIHAs (3KxBaTOpUaNIbHASA), MOHTOJIOUHAS (a3uarcko-
amepuKaHckas). UepThl IpUCIIOCOOIEHHOCTH MPEACTaBUTENEH YEIOBEUECKUX pac

K YCJIOBUSM CYIIECTBOBaHUs. ENUHCTBO yenoBeueckux pac. Kputuka pacuszma

OpranusMsl 1 OKpyXarouas cpesia

3.1

DKoJorus Kak Hayka. 3aJadyd U paslesibl SKOJOTHMU. MeTo/abl 3KOJIOTHYECKUX
ncciae10BaHui. DKojgoruueckoe MupoBos3penne. Cpenbl 0OUTaHUs OPraHU3MOB:

BOJHAas1, HA3CMHO-BO3AyllIHas, MOYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonornyeckue  ¢akrtoppl. Knaccuduxamus  sKojgoruueckux  (akTOpOB:
abuoTHueckue, OMOTHYECKHE U AaHTPOIIOTeHHbIE. JIeHCTBHE SKOIOrMYECKUX

(aKkTOpOB HA OPTaHU3MBI

3.3

AbGuornyeckue (GakTOph: CBET, TEMIIepaTypa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucriocobmenust oOpraHu3MOB K  JCHCTBUIO aOMOTHYECKUX  (PAKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue Qaktopel. Buapl OMOTHYECKHUX B3aMMOACHCTBUN: KOHKYPCHITHUSA,
XUIHUYECTBO, MAapa3uTH3M, MYTyalu3M, KOMMEHcCanIu3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), AaMEHCAM3M, HEWUTpaau3M. 3HaueHHE OMOTHYECKUX

B3ﬂI/IMOHGI>iCTBPII>i JJId CYHICCTBOBAHWA OPraHW3MOB B IPUPOJHBIX COO6HI€CTBaX

3.5

DKOJIOTHYECKHE XapaKTCPUCTUKHU IMOMYJIALNH. OcCHOBHBIE IIOKa3aTcInu
nomyidanuu: 4YUCIICHHOCTBb, IJIOTHOCTBb, POXAACMOCTb, CMEPTHOCTL, MPHUPOCT,

murpauus. JJMHaMyKa YUCICHHOCTH ITONYJISLUY U €€ PETYIALHUS

COO6IJ.[CCTB3. N SKOJIOTMYCCKHUEC CUCTCMbI

4.1

CoobmiecTBO opranu3mMoB — OuorneHno3. CTpyKTypbl OuWOLIEHO3a: BHJIOBaS,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunpl-nomunantel. CBsizu B

OHOoIIEHO3E

4.2

OKOJIOTUYECKUE CHUCTEMBI (BKOCI/ICTCMH). [Toustue 00 »dKoOcUCTEME U




OuoreoneHosze. DyHKIMOHAIbHbIE KOMIOHEHTHI AKOCHCTEMBI: IPOJYLICHTHI,
KOHCYMEHTBI, PeIyLeHTbl. KpyroBOpoT BEIECTB U MTOTOK YHEPTHHU B DKOCUCTEME.
Tpoduueckue (muieBble) YPOBHHM 5HKOCHCTEMBL. IluieBble LEeNM U CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHUCTEMBI: Onomacca, MPOAYKIHUS. DKOJIOTHYECKHE
NUPAMHUIBL  MPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOHCTBA HKOCHCTEM:

YCTOMYMBOCTb, CAaMOPETYIISIUs, pa3Butre. Cykieccus

4.3

[pupoaHbie SKOCUCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMa XBOHOTO MIIH
IMPOKOJIMCTBECHHOTO Jieca.

AHTpOIOTCHHBIC 9KOCHUCTEMBI. ATpPOIKOCUCTEMBIL. YpO03KOCHCTEMBI.
Buonorndeckoe u X03siCTBEHHOE 3HAYCHHE arpOdKOCHCTEM H YPOOIKOCH CTEM.
buopaznooOpasue kak ¢akTop ycToumBocTH dKocucteM. CoxpaHeHue

OMOJIOTHUYECKOTO Pa3HOOOpa3us Ha 3eMiie

4.4

VYuenne B.U. Bepnaackoro o Ouochepe. I'paHuilpl, cocTaB U CTPYKTypa
o6uochepsl. XKuoe BemectBo u ero (yHkuuu. OcoOeHHOCTH OuOChephl Kak
rno0anbHOM 3KocHcTeMBl. JlMHaAMHYecKoe paBHOBecHE W oOpaTHas CBs3b B
ouochepe. KpyroBopoThl BemeCTB M OHOTCOXMMHYECKHE ITUKIIBI 3JIEMEHTOB

(yrnepona, azota). 3o0HaNBHOCTH OMOChepbl. OCHOBHBIE OMOMBI CYILIH

4.5

YenoseuecTBo B Ouochepe 3eminn. AHTpPONOTeHHbIE M3MEHEHUsS B Ouocdepe.
I'mo0GanbHbIE HKOIOTHYECKUE TPOOIIEMBIL.
OcHoBa palMOHAJIBHOIO YIpPaBIEHUsS MPUPOAHBIMU pPECypcaMH U HUX

ucnoibp3oBaHue. JlocTrxeHnss OMOJIOTHH M OXpaHa MPHPOJIBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

METOIAUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET






