


ITOSACHUTEJ/IbHASA 3AIIMCKA

ITpu pa3paboTke MporpaMMbl IO OHOJIOTHH TEOPEeTUUYECKYH0 OCHOBY [Jisi
OTIpe/ie/IeHuUs TTO/IX0J0B K (POPMHMPOBAHHUIO COZIEPXKaHUsI YueOHOro TpeaMeTa
«buosorusi»  COCTaBWIX: KOHLeNTyasbHble TiooxkeHuss @PI'OC COO o
B3aMMOOOYC/IOBIEHHOCTH  1le/ield, COZIep>KaHUsl, pe3y/lbTaToB OOydyeHUs W
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TI0JIOKEeHHSI 00 00IIUX 1[e/IaX 1
TIPUHIIUIAX, XapaKTePHU3YIOLU[UX COBPEMEHHOE COCTOSIHHUE CHCTEMbI CPeJHEro
obmiero oOpa3oBanusi B Poccuiickori ®epepaljiy, a TakKKe IIOJIOKE€HUS O
cnerduke O6HMO/IOTHY, €€ 3HAUeHHWH B TTO3HAHWUH JKUBOU ITPUPO/ILI U 00ecrieueHuH
CYII[eCTBOBaHUSI uUesioBeuecKoro obirectBa. CorjacHO Ha3BaHHBIM IT0JIOXKEHUSIM,
oTipe/ie/IeHbl OCHOBHbBIE (DYHKLIMM TIPOTPAMMBI 110 OHMOJIOTHM U €€ CTPYKTYpa.

[Tporpamma mo Owosiorud AT TIpeAcTaBlAeHHe O Iiensx, o0 obiei
CcTpaTeruvi O0y4YeHUs, BOCIIMTAHWUS M Pa3BUTHUSA OOYYaroOlUXCSl CpeJCTBAMU
yueOHOrO TipeaMera «buosorus», orpegenseT o0si3aTenbHOE ITPeIMEeTHOe
coJiep)kaHue, ero CTPYKTypy, paclipefieieHHe TIO0 pasfefaM U TeMaM,
PEeKOMeH/[yeMyI0 TI0C/ie/IoBaTe/IbHOCTh M3yUeHHs yueOHOTO Marepuasa C yYETOM
MEXXIIPeIMETHBIX W BHYTPUIIPEMETHBIX CBsI3eM, JIOTUKHM 00pa30BaTe/IbHOTO
TripoLjecca, Bo3pacTHbIX 0cobeHHOCTel 00yyJaroIuxCsl.

B mporpaMMe 10 OHO/IOTHM TakKe YUMTHIBAIOTCA TpebOBaHUS K
TIJIAHUPYEeMbIM JIMYHOCTHBIM, MeTarpeIMeTHBIM W TIpeAMEeTHBIM pe3y/bTaTaM
oOyueHuss B (OPMHUPOBAaHMH OCHOBHBIX BWJOB y4eOHO-TIO3HABaTe/ILHOU
JesITe/IbHOCTH/YyUeOHbIX eHCTBHUH 00ydJaloImUXcsl T0 OCBOEHHWIO COZIEepP>KaHMUS
6roIornuecKoro oOpa3oBaHusI.

B niporpamme 110 6uonoruu (10—11 knaccel, 6a30BbIii YpPOBeHb) peann30BaH
TIPUHIUIT TIPEEMCTBEHHOCTH B U3yueHWM Ouosioruw, Onarofaps uemMy B HeM
IIPOCMAaTPUBAETCA HAlpaBJeHHOCTh Ha Pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAyuyHOTO  MHMPOBO33DEeHMs,  ILIeHHOCTHBIX
OpHEeHTALUN JTMYHOCTH, IKOJIOTHUEeCKOT0 MBIIIUIeHNs, TIPeZCTaB/IeHHI O 3J0POBOM
obpa3e Xu3HU W OepeXHBIM OTHOIIIEHWEM K OKDPYXKAloL[ed MPUPOAHOU cpefe.
[TosTOMY Hapsily C u3ydeHHeM O00IeOMOIOrHUeCKMX TeOpUi, a TaKKe 3HAaHUK O
CTPOEHHHU KMBBIX CUCTEM Pa3HOTO paHTa U CYIITHOCTH OCHOBHBIX ITPOTEKAIOI[UX B
HUX TIPOL[ECCOB B MpOrpamMme T0 OMOJIOTHM y/ie/ieHO BHUMaHWe HCTIO/h30BaHUIO
TIOJTyUeHHBIX 3HAHUI B TIOBCEHEBHOM >XU3HMU /IS PellleHHsT TIPUK/IaJHBIX 3a/au, B
TOM YHC/e: TIPOGUIAKTUKY HaCaeCTBEHHBIX 3a00/ieBaHUI ueloBeKa, MeIUKO-
reHeTHUUYeCKOTro KOHCYJIbTUPOBaHUS, 000CHOBaHUS 9K0JIOTUUECKH
1je/lecoo0pa3HOro TIOBe/leHHSI B OKpY»Karolllell TIPUPOAHON cpefle, aHa/M3a
B/IMSIHUSL XO35CTBEHHOM [IesITe/TIbHOCTH YejioBeKa Ha COCTOSTHWE TIPUPOZAHBIX M
WCKYCCTBEHHBIX 9KOCUCTEM. Y CH/IeHHe BHUMaHUS K MPUK/IaZHON HaIlpaB/I€HHOCTH
yueOHOrO npeaMera «buonorusi» MpoJUKTOBaHO HEOOXOAMMOCTBIO 0OecrieueHust



YCJIOBHM /IS pellieHusi OJHOW M3 aKTyabHBIX 3a/lau LIKOJTbHOTO OGMOIOTUUecKOro
oOpa3oBaHUsl, KoTopasi TipejrosiaraeT (oOpMUpOBaHWe y  OOyYaroIuxcs
CTIOCOOHOCTHM  Q/IaTITUPOBAThCSl K W3MEHEeHWsSIM [JUHAMUYHO pPa3BHBAIOIEroCs
COBPEMEHHOT'0 MHUpa.

Buosiorusi Ha ypoBHe cpefgHero oOiero o0pa3oBaHUs 3aHHMMaeT BaXKHOE
Mecto. OHa obecrieunBaeT QopmupoBaHue Yy 00yuaroIUXcsi TpefAcTaBlIeHHN O
HayyHOW KapTWHe MHpa, paciiupsieT U 000011laeT 3HaHUS O >KUBOH TpUpPOJe, eé
OT/IMUUTETbHBIX TIPU3HAKaX — YPOBHEBOW OpraHW3al[dd W 3BOIOLHH, CO3[aéT
YCJIOBUSL  JIJIsi:  TIO3HAHWS ~ 3aKOHOB  JKMBOM  TPHUPOABI, (OPMHPOBaHUS
(GyHKI[MOHATBHOW TPaMOTHOCTH, HaBBIKOB 3[0pPOBOTO M 0Oe3omacHoro obpasa
YKU3HH, 3KOJIOTMUeCKOT0 MBIII/IeHHS], LIEeHHOCTHOTO OTHOIIIEHUs K XXUBOW MPHUPO/e
U UeJIOBEKY.

Bosbliioe 3HaueHre OMOIOTHS UMEET TakxKe [I7Isl pellieHUs BOCITATaTeTbHbBIX U
pa3BUBAIOIIMX  3afauy  cpeAHero  oOujero oOpa3oBaHus,  COL[MA/IU3aL[UU
oOyuaroiiuxcs. M3yuenue 6uonoruu obecrieuriBaeT yCa0BUS AJisE POPMUPOBaHUS
VUHTE/IJIEKTYa/IbHbIX, KOMMYHUKAIIHOHHBIX W  HWH(MOPMAILIMOHHBIX HABBIKOB,
3CTeTUUYECKOUW KY/IbTYPhl, CIIOCOOCTBYeT WMHTerpaiid OWONOTMUeCKUX 3HAHHWM C
TIpe/ICTaB/IeHUsMU 13 APYTUX yueOHBIX TIpeMeTOB, B YaCTHOCTH, (DU3UKU, XUMUN
v reorpaduu. Ha3BaHHBIe MOJIOKEeHUs O TIpeJHa3HaueHWH yuyeOHOTO TpeaMeTa
«bronorusi» CoOCTaBWIM OCHOBY I OMpeZie/IeHHs] TIOAXOZ0B K OTOOpy M
CTPYKTYPHUDOBAaHHIO €ro COZep>KaHUsl, TIpe/ICTaBIeHHOIO0 B TIporpaMMe TI0
Ouosiorum.

Otb6op copmepykaHusi yueOHOro TipeaMera «buosorusi» Ha 0a30BOM ypOBHE
OCYIL[eCTB/IEH C TIO3ULUK KyJbTYPOCOOOpA3HOro TMOAX0/la, B COOTBETCTBUM C
KOTOpBbIM OOyuarolyecsi [JO/DKHbI OCBOWTh 3HAHWS W YMEHHS, 3HAUWMbIe IS
dbopMrpoBaHus 00IIell Ky/JabTYphl, ONpeJeNsionie ajeKBaTHOe TIOBe/ieHre
ye/loBeKa B OKpYy»Karolljell TIPUPOAHON cpefie, BOCTpebOBaHHbIE B TTOBCEAHEBHOM
JKU3HM M TIPAKTHUeCKOM aAesTenbHOCTA. Ocoboe MecTo B 3TOM CHUCTeMe 3HaHUM
3aHUMAIOT 3/IEMEeHThI CO/lepP>KaHHsI, KOTOpbIe CTy»KaT OCHOBOM /1711 (hOpMHpOBaHUS
MpeJiCTaB/IeHWd O COBPEMEHHOM eCTeCTBeHHO-HayYHOM KapTUHe Mupa U
L[EHHOCTHBIX  OpUEHTAl[UsIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHH3aLUu
Ouosiornueckoro obpa3oBaHusl.

CTpyKTypUpOBaHWe cojep)KaHusi yueOHOro MaTepuasa B Tporpamme TIO
OUO/IOTUM  OCYII[eCTB/IEHO C Y4YETOM TIPHOPUTETHOrO 3HAUeHHsT 3HaHWK 00
OT/TMUUATETBHBIX 0COOEHHOCTSIX KUBOU TIPUPO/IbI, O €€ YPOBHEBOW OpraHM3alluy U
9BOJIIOLIMK. B COOTBETCTBUM C 3TUM B CTPYKTYpe yueOHOTOo TpeimMeTa «broiors»
BbI/le/ieHbl C/Ie[yIolle cojJiepKaTe/ibHble TUHUM: «brosiorus Kak Hayka. MeTobl
HayuyHOro TI03HaHUs», «KeTka Kak Ouosoruueckas cuctema», «OpraHusM Kak



buonoruyeckass cucrema», «CHcTeMa W MHOrooOpa3ue OpraHHYeckKoro MHpa»,
«DBOJTFOLUS )KUBOW TIPUPO/IbI», «DKOCUCTEMBI U TIPUCYILE UM 3aKOHOMEPHOCTU».

Llenb usyuenusi yuebHoro rpeamMera «bronorusi» Ha 6a30BOM ypoBHeE —
OBJ/lajieHWe  OOYyYalL[UMHUCS  3HAaHUSAMH O  CTPYKTYpPHO-(YHKIIMOHA/TLHOU
OpraHu3alMi JKUBBIX CHUCTEM pa3HOrO0 paHra W TMpuoOpeTeHWe yMeHUN
WCTIO/Tb30BaTh 3TU 3HAHWS [I/I1 TPAMOTHBIX AEeWCTBUM B OTHOIIEHUM OOBEKTOB
YKUBOU TPUPOZbI U PellieHUs] pa3/TMUHbIX KU3HEeHHBIX TpobsieMm.

HocTtiwkeHue 1ie/id M3yueHusi yueOHoro ripegmeta «buosiorusi» Ha 6a3oBOM
ypOBHe obecrieunBaeTCs pellieHreM C/ieIyIOIUX 3a/1ay:

OCBOeHHe OO0yuaroIMMHUCS CUCTeMbl 3HAaHUM O OHOJOTMUeCKUX TeopusiX,
yUeHUsX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUTIOTe3aX, MpaBuiaX, CIyallliX OCHOBOM
s (OpMHUPOBaHUS TIPe/ICTaB/IeHU O eCTeCTBeHHO-HayuyHOW KapTUHe MHpa, O
MeTOZ,aX HayYHOTO MMO3HaHUS], CTPOeHWH, MHOT000pa3un U 0COOEHHOCTSIX YKUBbBIX
CUCTEeM Pa3HOT0 YPOBHSI OPraHU3aIVH, BLIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
WCC/IeJOBaHUSIX B OMO/IOTUY;

dopmupoBaHre y 0OyUarOIIMXCs T03HABAaTebHBIX, WHTE/UIEKTYaTbHBIX U
TBOPUECKUX CIIOCOOHOCTel B TIpOLjecce aHa/iv3a JAHHBIX O TYTAX pa3BUTHUS B
O1O/IOTUM HAyUHBIX B3I/ISII0B, W/lell ¥ TIOAXOAOB K W3YUYEHWIO >KUBBIX CHCTEM
Pa3HOTr0 YPOBHS OpraHU3al[uy;

CTaHOBJeHWe Yy obOyuaromuxcs oOmieil KyabTyphl, (YHKLMOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMeHUM OOBSICHATH U OLIEHUBAThb SIBJIEHHSI OKPY KaroIllero
MUpa JXMBOW TIPUPOJbI HAa OCHOBAaHWM 3HAHWUM U OIbITA, TIOJyUEHHBIX TpPU
M3yueHUH OMOJIOTHY;

dbopmMrpoBaHre y OOyYalmOIUXCS yMeHWM WIITHOCTPUPOBATh 3HaueHUe
Ouo/IoTUUeCKUX 3HAHUM B TIPAaKTUUECKOM [1esTeIbHOCTH uesioBeKa, pPa3BUTHU
COBpPEMEeHHBIX MeJUIIMHCKUX TeXHOJIOTUM U arpoOroOTeXHO 0T U;

BOCIUTaHWe YOEKIEHHOCTU B BO3MOXKHOCTU TIO3HAHUSI UeJIOBEKOM >KHUBOMU
TIPUPO/bI, HEOOXOANMMOCTH OE€PEXKHOI'0 OTHOIIIEHUS K Hell, COOTI0JeHUS STHUeCKUX
HOPM TIpU TIPOBe/leHNH OH0/IOTHYeCKUX UCCeI0BaHu;

OCO3HaHUWEe IIeHHOCTU OWOJIOTUYEeCKUX 3HAHUW [IJIsi TIOBBIIEHUS YPOBHS
5KOJIOTMUeCKOU KY/IbTYPHl, AJisi JOPMUPOBAHKMS HAYYHOTO MUPOBO33pPEHMS;

TIpUMeHeHHe TTPUOOPeTEHHBIX 3HAHWM U YMEHHH B TIOBCeIHEBHOM »KU3HU IS
OLIeHKH MOC/IeICTBUM CBOEM [leaTeTbHOCTU T10 OTHOILLIEHUIO K OKPY>Kalollleu cpefe,
coOCTBEHHOMY 3/10pOBbIO, 00OCHOBaHHMe U coOmMofieHre Mep NPOGUIAKTUKI
3ab0s1eBaHU.

B cucreme cpegHero obiero ob6pa3oBanusi «buosnorusi», m3ydyaemas Ha
06a30BOM YpOBHe, SIBsieTCSl 00si3aTe/IbHbIM YyueOHBIM TpeAMeTOM, BXOASIUM B
CoCTaB TIpeIMeTHOM 00/1acTh «EcTecTBeHHO-HayUYHbBIE TIPeIMEThBD».



st m3yueHns: OMoioruy Ha 6a30BOM ypOBHe cpeiHero o01ero oOpa3oBaHus
oTBoAuTCs 68 uacoB: B 10 knacce — 34 uvaca (1 uac B Hezento), B 11 kmacce — 34
yaca (1 yac B HeJieo).



COJEPKAHUE ObYUEHUSA
10 K/TACC

Tema 1. buosiorusa Kak Hayka.

Burosiorus kKak Hayka. CBsi3b 6uoioruu ¢ 0011[eCTBeHHBIMU, TEXHUUECKUMU U
JPYTMMU eCTeCTBEeHHbIMU HayKaMu, (punocoduert, STUKOM, 3CTETUKOM U MPaBOM.
Pone Ouonornd B (OPMUPOBAHHMU COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cuctema 610OTHYECKUX HaYK.

MeTo/1bI TO3HAHUS >KUBOM TIPUPOALI (HabsrojeHNe, SKCIIepUMEHT, OTCaHue,
n3MepeHue, KiaccuduKalys, MOZe/NdpOBaHre, CTaTUCTAYecKass 00paboTka
JITaHHBIX).

JleMoHCcTpanum:

IToprpetsr: Y. lapsuH, I'. Menzens, H. K. KossLos, k. YorcoH u @. Kpuk.

Tab/muiIbl U cxeMbl: «MeTo/IbI [T03HAHUS YKUBOM TTPHUPO/IBI».

JIaGopaTopHbIe U MPAaKTHYECKHEe Pad0ThI:

[TpakTrueckas pabora Ne 1. «Vcmosb30BaHHMe pa3/AYHBIX METOOB IIPH
M3yueHUH OMOJIOTHUeCKUX 0OBEeKTOBY.

Tema 2. ’)KuBble cHUCTeMbI U UX OpraHu3anus.

JKuBbie cucteMbl (6MOCHCTeMbI) Kak TIpeiMeT u3yueHus: 6uonoruu. Otinyne
JKUBBIX CUCTEM OT HEOPraHWYeCKOW NPUPO/IbI.

CaoiicTBa brocrcTeM U UX pa3HoobOpasue. YPOBHU OpraHv3aiii OMOCHUCTEM:
MOJIEKY/ISIDHBIM, K/J€TOUHbIM, TKaHEBbIM, OPraHU3MeHHbIM, TMOMYJSI[UOHHO-
BU/IOBOM, 9KOCHCTEeMHBIN (OMOreorieHOTUUeCKUi ), OMoc(epHbIi.

JdeMoHCcTpanuu:

Tabuipl U cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «YPOBHU OpraHU3al[uu
JKUBOU TIPUPOJBD».

O6opyaoBaHue: Mojienib MoJieKy/ibl JTHK.

Tema 3. XuMHueCcKui COCTaB U CTPOEHUE KJIeTKH.

XVWMHUYEeCKU COCTaB KJIeTKM. XHWUMHYECKHWe 3JIEMeHTBhI: MaKpO3JIeMeHTHI,
MUKpPO3JieMeHThl. Bozia 1 MUHepasibHbIe BelljecTsa.

@yHKIMA BOAbl ¥ MUHepa/ibHbIX BellecTB B KieTke. llognepykaHue
OCMOTHUeCKOTo basaHca.

benku. CoctaB U cTpoeHre 0enkoB. AMHUHOKHC/IOTBI — MOHOMEDPhI Oe/KOB.
He3ameHnMble ¥ 3aMeHUMble aMUHOKHUC/IOTbl. AMUHOKHC/IOTHBIM COCTaB. Y POBHU
CTPYKTYpbl 0e/nkoBOW MoJieKysibl (TIepBUYHAs, BTOpPWYHAs, TpPeTUYHas U
yeTBepTHYHAsE CTPYKTypa). XWMHYeckue cBoicTBa 0OenkoB. buonoruueckue
byHKIMY OeKOB.



depmeHThl — Ouosorudyeckvie Katanusaropbl. CTpoeHue — depMeHTa:
aKTUBHBIM 11eHTp, cybcTpaTtHas creuuduuHocTb. KodepmeHThl. BuTamuHbI.
Otnnuus pepMeHTOB OT HEOPraHWYEeCKMX KaTaau3aTOpPOB.

YrneBopbl: MoOHOcaxapuibl  (T/iOKO3a, pubo3a U /e30Kcuprbo3a),
Jyicaxapuzibl (caxapo3a, JIaKTO3a) M Iojavdcaxapuzibl  (Kpaxmas, TJIMKOTeH,
Le/uTroio3a). bruonornueckre pyHKIMM yrieBoO0B.

Jlumupapl:  TpUrauUepuabl, Qocdonunuiel, crepounsl. ['uapodUIBEHO-
rugpodobHbie cBolicTBa. buonoruueckve QyHkumMu unugoB.  CpaBHeHUe
yI7IeBO/IOB, O€/TKOB U JIUTIH/IOB KaK UCTOUHUKOB SHEPTHUMU.

Hykneunosele xkucsiotel: JHK wu PHK. Hykneotugbl — MOHOMepBI
HYK/IeMHOBBIX KUCIOT. Ctpoenue u pyukuuu THK. Ctpoenuve u ¢pyHkuuu PHK.
Buabl PHK. AT®: ctpoeHue u GyHKIMH.

[luTonorus — Hayka o KieTke. KieTrouHasi Teopust — IpUMep B3aMMO/ZENCTBUS
uziei v ()akToB B HAYUHOM IMO3HAHUU. MeTo/ibl U3yueHUs! KIIeTKH.

Knetka Kak 1ie/iocTHasg >kuBasi cucrtemMa. OOIMe TIpU3HAKKW  KJ/IETOK:
3aMKHyTasi Hapy>kHasi MembpaHa, Mosiekyabl JJHK Kak reHeTMueckuii armapar,
cucreMa cuHTe3a berka.

Tumbl K/IeTOK: SyKapuoThyeckas U TpokapuoTuueckas. OcobeHHOCTH
CTpOeHUsI TIPOKapHUOTUUeCKOu KieTku. KieTouHasi creHKa Oakrtepuii. CTpoeHue
9YKapuoTHUecKoW KieTKu. OCHOBHbIE OT/IWYMSI PACTUTENbHOM, >KUBOTHOU U
TpUOHOM K/IeTKH.

IToBepXHOCTHBIE CTPYKTYpPhI K/IeTOK — K/IeTOYHasi CTeHKa, IVIMKOKa/IUKC, UX
dbynkiuu. [T1a3mMatryeckas MembpaHa, eé cBoiCTBa U pyHKIMU. L{uTorsia3ma u eé
opraHouibl. OpHOoMeMOpaHHble opraHouabl KneTku: OIIC, ammapar I'ombmxu,
MM30COoMBI. [lo/lyaBTOHOMHBIE OpraHoOW/bl KJ/IeTKU: MUTOXOHJPHUM, ILJIaCTHU[BIL.
[TpoucxoxkaeHre MUTOXOHAPUM W TimacTuia. Buabl mmactug. HememOpaHHbIe
OpPraHOW/bl KAeTKH: pPUOOCOMBI, KJ/IETOUHBIMA LIEHTP, LIEHTPUOHU, DPEeCHUUKH,
JKIYTUKU. DYHKIIUU OpPraHOUIOB KJIeTKU. BKiroueHusl.

Slmpo — perysnsiTOpHBIN 1jeHTp KieTKu. CTpoeHMe sifipa: siiepHasi 000J10UKa,
KapuoIuiasMa, XpOMaTuH, s/IpbIIIKO. XpOMOCOMBI.

TpaHCHOpT BelLeCTB B KJIeTKe.

JleMoHcTpanum:

[Toptpetsl: A. JleBeHryk, P. I'yk, T. [lIBanH, M. lneligen, P. Bupxos, [Ix.
YortcoH, @. Kpuk, M. Yunkuuc, P. ®panknuy, K. M. bap.

HOuarpammsbl:  «PacnipefijeneHe XUMUYECKHUX S/IEMEHTOB B  HEXUBOMU
npupofe», «PacrpeeneHrve XUMUUECKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabnuipl U cxembl: «Ilepuoguyeckasi Tabaulla XUMUYECKUX 371€MEHTOB»,
«CTpoeHue MOJIeKY/Ibl BOAbI», «buocrHTe3 6eska», «CTpoeHUe MOJIeKY/ibl Oesika»,
«Ctpoenue (pepmeHTta», «HyknenHoBble kuciotel. JJHK», «CTpoeHne MoseKyJibl



AT®», «CTpoeHHe 3YKapUOTUYECKOU KJIeTKHW», «CTpoeHHe >KUBOTHOW KIIETKW»,
«CTpoeHMe pacTUTe/NbHOM KeTKu», «CTpoeHHe TPOKAapUOTUUECKOM KIeTKU»,
«CTpoeHue siipa KJIeTKU», « YTJIeBOb», «JIUab».

OO6opyioBaHMe: CBETOBOM MHMKPOCKOM, 000Opy/oBaHHe /i ITIPOBe/leHus
HaOJTIO/IeHUH, W3MepeHHH, SKCIIePUMEHTOB, MHKpOIIperiapaThl pPaCTUTE/bHBIX,
JKUBOTHBIX U OaKTepUaTbHBIX KIETOK.

JIabopaTopHbIe U MPpaKTUYeCKHe PadoThI:

JlabopatopHasi pabora Ne 1. «M3yueHWe KaTaIUTUUYECKOH aKTHBHOCTH
(hepMeHTOB (Ha MprUMepe amuIa3bl UK KaTasasbl)».

JlabopatopHasi pabota Ne 2. «VI3yueHuWe CTPOEHHMS KJIETOK pacTeHUH,
JKUBOTHBIX M OaKkTepuii 10/ MUKPOCKOIIOM Ha TOTOBBIX MMKpOIIperiapaTax M WX
OTMCaHUEe».

Tema 4. ) KuzHejeATe/IbHOCTh K/I€TKH.

OOMeH Bel1|eCTB, WM MeTabo/M3M. ACCUMWIALIYSA (TVIAaCTUYeCKU 00MeH) U
JUCCUMUISIMSA (SHEpreTUUeCcKuii 0oOMeH) — [Be CTOPOHBI eWHOro IIpoliecca
MeTabosi3ma. Posib 3aKOHOB COXpaHeHHUs BellleCTB U SHEPrud B TIOHUMaHUHU
MeTaboM3Ma.

Tumnbl oOMeHa BellecTB: aBTOTPOMHLIN U reTepoTpodHbIi. Posb dpepMeHTOB
B 0OMeHe BelllecTB U TIpeBpalljeH|uH SHePTyu B KJIeTKe.

®otocuHTe3. CBetoBasi U TeMHOBas (a3bl (doTocuHTe3a. Peakuyu
(doTocuHTe3a. DPheKTUBHOCTh (hOTOCHMHTe3a. 3HaueHue (POTOCUHTe3a /ISl )KU3HU
Ha 3emsie. BiusiHue ycnoBuii cpefibl Ha (DOTOCHHTE3 M CIIOCOOBI TTOBBILLIEHHUST €T0
TIPO/IyKTUBHOCTHU y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTe3upylolfie OakTepun. 3HaUeHHe XeMOCHUHTe3a [JIst
JKU3HU Ha 3emJie.

OHepreTuuecKuii oOMeH B KieTKe. PaciijeriieHue BeIleCTB, Bbifie/ieHUe U
aKKyMyJ/IMIDOBaHWe JHePTMA B KjeTKe. OTambl 2JHepreThuyeckoro obMeHa.
['nukonmu3. bpoxkeHue u ero Buzbl. KuciopogHoe OKWC/IeHUe, WIK KJIeTOUHOe
JIbIXaHUe. OxkucnuTenbHOe dbochopunpoBanue. O} bdeKTUBHOCTD
JHepreTUYeckoro ooMeHa.

Peakiuu wmaTpuuHOro cuHre3a. ['eHetnueckas wuHpopmarms u IHK.
Peanu3zalis reHeTMueckol HH@OpMaluyd B KieTKe. ['eHeTWUeCKWd KOJ, U €ro
cBoiicTBa. TpaHcKpuriiys — MaTtpuuHbiii cuHTe3 PHK. TpaHcisiusa — 6uocuHTe3
Oesmka. Otarbl TpaHCAAMUA. KoaupoBaHuWe aMUHOKUCIOT. Ponb pubocoM B
brocuHTe3e Genka.

Hek/ieTouHble pOpMBbI )KHU3HU — BUPYChI. MicTopus OTKpbITHsI BUpycoB (/. U.
MBaHoBcKuit). OCOOEHHOCTM CTPOEHUs U JKU3HEHHOTO IMK/Ja BUPYCOB.
bakTtepuodaru. bonesHu pacreHuid, >XUBOTHBIX U UeJOBeKa, BbI3bIBaeMble
BUpycamu. Bupyc ummyHozeduimra yenoBeka (BMY) — Bo30yaurtens CITN/a.



OOpaTHass ~ TpaHCKDWIILIUs, peBepTaza W  UWHTerpasa. [lpoduiakTrka
pacrpocTpaHeHUsi BUPYCHBIX 3a00/ieBaHUI.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konb1os, . Y. IBanoBckui, K. A. Tumupsizes.

Tabmurpl U cxembl: «Twunbl nuTaHusT», «Metabomu3m», «MUTOXOHIPUS»,
«DHepreTuyeckuii 0bmeH», «Xsoporiact», «®otocunTes», «Ctpoenne THK»,
«CTpoenue n GyHKIIMOHUPOBaHUe reHa», «CuHTe3 Oeska», «['eHeTHUeCcKuit Koy,
«Bupychoi», «baktepuodarn», «CTpoeHue U KuU3HeHHbIM LWka Bupyca CITW[/a,
bakTepuodara», «Perumukarms JTHK».

Ob6opynoBaHue: Mofenu-anmiikauyu «YaBoenue JHK u TpaHcKpumius»,
«buocunTe3 benka», «CTpoeHre KIeTKW», Mofiesb CTPYKTypbl JTHK.

Tema 5. Pa3sMHOXeHHe ¥ MHANBH/ya/IbHOe pa3BUTHe OPraHU3MOB.

K/ieTOuHbIM [UKJI, WIM >KU3HEeHHbIM LUK KineTku. VHTepdasza v MUTO3.
ITpoueccel, mporekatole B HWHTepdase. Peryukanus — peakuyss MaTPUUYHOTO
cunate3a JIHK. CrpoeHne XpoMocOM. XpOMOCOMHBIM Hab0Op — KapHWOTHIL
[unnougHeli W TralylIoWIHbIE ~ XPOMOCOMHBIE ~ HaOopbl.  XpOMaTH/bI.
LuTosioruueckre OCHOBbI ~ pa3sMHOKeHUsSIT W WHAUBWUAYa/JIbHOTO  Pa3BUTHUS
OpraHu3MOB.

Henenvie knetku — Muto3. Craguu mutosa. [Iporjeccel, mpoucxojsiiyie Ha
PasHbIX CTaUsX MUTO3a. BUOIOrnuecKuii CMbIC/T MUTO3a.

[TporpammupyeMast ruOesib KIeTKH — ariorTo3.

dopmbl pa3MHOKeHUs1 OpraHu3MoB: Oecriosioe U 1osioBoe. Busbl 6ecrionoro
pasMHOXKeHUs: [ie/leHue HaJBoe, II0YKOBaHWE OJHO- U MHOIOKJ/IeTOYHBIX,
criopoobpa3oBaHye, BereTaTiBHOe pa3MHO)KeHHe. VICKycCTBeHHOe KIOHHUpPOBaHHe
OpraHu3MOB, ero 3HaueHue [Jis CeIeKLUu.

[TosloBOe pa3MHO’KeHUe, ero OT/IMYMs OT Hecriosoro.

Meiio3. Craguu Mmerosa. [lporieccsl, mpoucxofsiye Ha CTafusix Meuo3a.
[loBemenne xpomocoM B Meko3e. KpoccuHrosep. buosiormueckuii CMBICT U
3HaueHUe Mero3a.

['ameToreHe3 — TipollecC 00pa3oBaHUSl TOJOBLIX K/IETOK Y >KUBOTHBIX.
[TosioBBIE ’Kemme3bl: CeMEHHUKU W SUUHUKW. OOpa3oBaHWe W pa3BUTHE TIOJIOBBIX
KJIETOK — rameT (CrepMaro30u/[l, SULeK/eTKa) — CIepMaroreHe3 W OBOTeHes.
Oco0eHHOCTH CTpOeHusl SNLIEeK/IeTOK U CrepMaro3ouzioB. OriioJoTBOpeHuUe.
[TapTeHoreses.

WupvBUayanbHOe pa3BuTHe (OHTOreHe3). OMOpHOHA/NbHOE  pa3BUTHe
(3MbOpuorene3). OTanbl SMOPHOHA/ILHOTO PAa3BUTHSL Y TMO3BOHOUHBIX JKUBOTHBIX:
npobneHve, ractpyssiuusi, opraHoreHe3. IToctamOpuoHanbHOe pa3Butve. THUIIBI
TIOCTAMOPHUOHA/ILHOTO pa3BUTHS: TIPSIMOe, HerpsiMoe (TMUMHOYHOe). BiusHue



cpeApl Ha pa3BUTHe OPraHWU3MOB, (PAKTOPHI, CTIOCOOHBLIE BBI3BIBATH BPOXKAEHHBIE
YPOZCTBaA.

Pocrt u pasButHe pacteHyii. OHTOreHe3 [IBETKOBOI'O PaCTeHUs: CTPOEHHe
CeMeHHU, CTa/IuM Pa3BUTHSI.

JdeMoHCcTpanuu:

Tabmuibl U cxeMbl: «®oOpMbI pa3MHOXXEHHSI OpraHHW3MOB», «JIBOMHOe
OIUIOJOTBOPEHHE Y [BeTKOBBIX pacTeHul», «BereratuBHOe pa3MHOXKeHHe
pacteHuii», «/leneHue KmeTkd Oaktepuii», «CTpoeHHe TIONIOBBIX KJIETOK»,
«CTpoeHue XpOMOCOMbI», «KneTouHbld LUKD», «Permmkanus JHK», «Mwuto3»,
«Meio3», «IIpsgmoe u Henpsimoe pa3BUTHUE», «['ameToreHe3 y M/IEKOMUTAIOLIUX U
yesnoBeKa», « OCHOBHbIE CTaIMM OHTOTeHe3a».

Ob6opyaoBaHue: MUKPOCKOT, MUKpPOIIperaparhbl «CriepMaTO30H1/1bI
MJIEKOITUTAOLLero», «SHlleKneTKa MJleKonurarollero», «KaprokrHes B KieTKax
KOpelllka JiyKa», MarHuTHas MO/eJ/ib-aliuiMKkanusa «/lejieHue KiIeTKu», MOZeslb
OHK, Mmogenb MeTada3HOM XPOMOCOMBI.

JIaGopaTopHbIe U MPAKTHYECKHE PA0OTHI:

JlabopatopHasi pabora Ne 3. «HabsmomeHrne MHTO3a B K/IeTKaxX KOHUYMKA
KOpelLIKa JiyKa Ha TOTOBbIX MUKpPOIperaparax».

JlabopatopHasi pabota Ne 4. «V3yueHuWe CTPOEHHS TIOJIOBBIX KJ/I€TOK Ha
rOTOBBIX MUKpOIIperiaparax».

Tema 6. Hac/iegCTBeHHOCTH ¥ H3MEHUYUBOCTH OPraHU3MOB.

[Ipeamet u 3ajauu reHeTUKU. VIcTopus pa3BUTUA reHeTUKU. Posib LiuTosorum
¥ 5MODHMOJIOTMM B CTAHOB/IEHWH TeHeTWKU. BK/aj, poCCUIMCKMX U 3apy0e’KHBIX
YUEHbIX B pa3BUTHE TeHeTHKU. MeToAbl TeHeTUKU (TUOPHUA0IOTrHUYecKui,
LIUTOTeHEeTUYECKUM, MOJIEKY/ISIPHO-TeHeTu4YeCcKuii). OCHOBHble TreHeTUUecKue
MOHATHS. ['eHeTUUeCKasi CUMBOJ/IMKA, UCTIOJ/Ib3yeMasi B CXemMax CKpeLIMBaHUM.

3aKOHOMEpPHOCTH Hac/1e[0BaHUs TMPU3HAKOB, yCTaHOB/IeHHble ['. MeHzeneMm.
MoHorubpygHoe CKpelfiBaHWe. 3akoH eAuHOooOpa3us THOpPHIOB T1€PBOTO
rniokosieHusi. [IpaBW/i0 [AOMUHUPOBaHWS. 3aKOH pacllerieHuss [PU3HaKOB.
['unore3a uncToTel ramert. [1o/iHOe U Hero/IHOe JOMUHMPOBaHUe.

OurnbpugHoe  CKpeliyuBaHWe. 3aKOH  HE3aBHCUMOIO  Hac/ie[JOBaHUS
NpU3HAKOB.  LldTOreHeTHMUeCKWe  OCHOBbI  AUTHOPUHOTO  CKpeIMBaHMUS.
AHanusupymolljee ckpeluBaHue. Vcrnonbp3oBaHue aHaIU3UPYIOLEro CKpeluBaHus
JI7Is1 oTIpeiesieHUs TeHOTUIa 0CO0M.

CuerizieHHOe Hac/efioBaHHWe TIpu3HakKoB. Pabora T. Moprasa 10
CLIeIVIEHHOMY HacJle[lJOBaHUIO reHOB. HapyiieHve CLieryieHUsi TeHOB B pe3yJibTaTe
KPOCCUHIOBepa.

XpOMOCOMHasi TeOpUsI HaCJIeICTBEHHOCTH. ['eHeTUYeCKUe KapThl.



['eHeTrika mosia. XpoOMOCOMHOe OripefiejieHue I0jia. AyTOCOMBI U TI0JIOBbIe
XpOMOCOMBI. ['OoMOrameTHble W reTeporaMmeTHble opraHu3mbl. HacnezoBaHue
TIPU3HAKOB, CLIeIVIEeHHBIX C [10JI0M.

V3meHuYMBOCTb. BUbl U3MEHUMBOCTU: HeHAaC/Ie[CTBeHHasl U Hac/leICTBeHHas.
Pone  cpegpl B HeEHac/Ae[CTBEHHOW  M3MEHUYMBOCTUA.  XapaKTepUCTHUKa
MOJU(PUKALIMOHHOM M3MEeHUUBOCTU. BapUallMoOHHbIN psifi M BapyualMOHHAasl KpUBasl.
Hopma peakuyu rpusHaka. KosvuecTBeHHble M KauyeCTBeHHbIE TPU3HAKU U UX
HopMa peakuuu. CBolicTBa MoU(HKALIMOHHOW N3MEHUMBOCTH.

HacnezncTBeHHast, WM TeHOTWIMUYeCKas, W3MeHUMBOCTb. KoMOWHaTHBHast
W3MEHUMBOCTb. Meli0o3 ¥ TI0JIOBOM TpOIlecC — OCHOBa KOMOWHATHUBHOU
M3MeHUMBOCTU. MyTaljMoHHasi U3MeHUMBOCTh. Knaccudukanys MyTaliyii: TeHHbIe,
XPOMOCOMHBIe, FfeHOMHbIe. YacToTa ¥ MpUurHbI MyTaluid. MyTareHHble (PakTOpPBI.
3aKOH rOMOJIOTUYECKUX PSIZIOB B HaC/IeCTBeHHOM u3MeHunBocty H. V1. BaBunoga.

BHesziepHas Hac/ie,CTBeHHOCTb Y U3MEHUYUBOCTb.

I'eHeTnka uesioBeka. Kapuortum uenoBeka. OCHOBHble MeTO/bl T'€HETUKU
ye/I0BeKa: TeHeajIornueCKuil, O/IM3HeI0BbIM, [IUTOTeHeTUUeCKUM, OMOXUMUUeCKUH,
MOJIEKY/ISIPHO-TEeHEeTUYeCKUU. CoBpemeHHOe onpeiesieHUe reHOTHIIA:
TIO/THOTEHOMHOE CeKBeHMPOBaHWe, FeHOTUITMPOBaHWe, B TOM UHCJ/e C MOMOLbIO
[MlIP-ananmu3a. HacnezncTBeHHble 3abosieBaHUSI uejlOBeKa: TeHHble 0O0e3HH,
Oosie3HN C Hac/IeICTBEHHOMW Tpe[pacIio/ioKeHHOCThIO, XPOMOCOMHbIe 0O0Jie3HH.
ComaTtnueckve W reHepaTvBHble MyTauud. CTBOJIOBble KJIeTKU. [IpHMHLIUAMGI
30pOBOr0 00pasa >KU3HU, UAaTHOCTUKH, TPOMUIAKTUKY U JieueHusl TeHeTUUeCKUX
Oosie3Helt. MeuKo-reHeTHUeCKOe KOHCY/bTHPOBaHHWe. 3HaueHWe MeAUl[UHCKON
TeHeTUKH B Mpe/I0oTBpallleHNH U JleueHUH TeHeTHUeCKrX 3a00/ieBaHU uesioBeka.

JdeMoHCcTpanuu:

IToptpetsl: I'. Menpens, T. Mopras, I'. ne ®pus, C. C. HerBeprkos, H. B.
Tumogees-Pecosckuii, H. V1. BaBuos.

Tabmibl ©  cxembl:  «MoOHOTMOpPHAHOE  CKpeIlUBaHHE U €To
LIMTOreHeTUYeCKasi OCHOBa», «3aKOH paclleruieHus1 U ero LUTOreHeThuuecKas
OCHOBa», «3aKOH UMCTOTHI TaMeT», «/IurubpujHoe CKpellBaHUe»,
«[QuTo/mornyeckue  OCHOBbI ~ AUTMOPUAHOTO  CKpeLUBaHUs»,  «Melo3»,
«B3auMozieiicTBre  asuie/bHBIX T'eHOB», «['eHeTWUueCKWe KapThl pacCTeHUH,
JKMBOTHBIX U YesioBeKa», «['eHeTHKa mosa», «3aKOHOMEPHOCTH HacCJ/ie[JOBaHUS,
CLIe[JIEHHOTO C TI0/IoM», «KapuOTWIlbl 4YesloBeKa W JKUBOTHBIX», «Buabl
W3MEHUYMBOCTW», «MoaudukamoHHass HW3MeHUMBOCThb», «HacieqoBaHue pesyc-
dakTopa», «I'eHeTHKa rpynm KpoBu», «MyTaljuoOHHast U3MEeHUUBOCTb».

OO6opyioBaHue: Moe/u-anTauKaluy  «MoHOTMOpUHOe CKpelluBaHue»,
«HemonHoe goMuHMpoBaHue», «AurubpuzHoe ckpeljuBaHue», «llepeKpécT



XpPOMOCOM», MUKDOCKOIT X MHKporpernapaT «/lpo3oduna» (HopMma, MyTaluu
(hopMBbI KPBUTLEB M OKPACKH TeJia), repbapuii «['opox TOCeBHOM».

JIabopaTopHbIe U MPpaKTUYeCKHe PadoThI:

JlabopartopHasi pabota Ne 5. «V3yueHHe pe3y/bTaTOB MOHOTMOPHAHOTO U
OUTHOPUTHOTO CKPel[UBaHus y Ap030¢u/bl Ha TOTOBBIX MHUKpOTIperiapaTax».

JlabopatopHasi pabota Ne 6. «M3yueHre MOAU(PUKAIIMOHHON U3MEHUMBOCTH,
TOCTPOEHUe BapUALIMOHHOTO Psifia U BapUal[MOHHOW KPUBOW».

JlabopartopHasi pabora Ne 7. «AHanu3 MyTal[uii y [po30(duabl Ha TOTOBBIX
MHUKpOMpenaparax».

ITpaktrueckas pabora Ne 2. «CocTaBieHWe ¥ aHa/lHW3 POJOC/TOBHBIX
yesioBeKa».

Tema 7. Ceneknus opranu3MoB. OCHOBbI OMOTEeXHOJIOTHH.

Cenlekusl Kak HayKa M TIpoLieCcC. 3aposK[eHue CeJIeKLUU U [JOMeCTUKAaLVs.
Yuyenne H. . BaBunoBa 0 1[eHTpax IIPOMCXOXKAEHWS MW  MHOTr000pa3ust
KYJIbTYDHBIX pacTeHuH. LIeHTpbl MPOUCXOXKJEHHs [OMAallHUX KUBOTHBIX. COpT,
1opoza, ITaMM.

CoBpeMeHHbIe MeTO/IbI ceieKIMK. MacCoBbI M UHUBUAYaIbHBIA 0TOOPHI B
ceneKlUM pacTeHWd U >KUBOTHBIX. OlleHKa 3KcTepbepa. BaM3KopoacTBeHHOe
CKpellliBaHWe — WHOpuUAWHT. Yucrtas yuHusA. CKpelyBaHWe UMCTBIX JTAHHM.
[eTepo3uc, wid TuOpUgHasi cwia. HepoicTBeHHOe CKpellMBaHWe — ayTOPHAVHT.
OtpanénHass rubpuausaiusi U eé ycrnexud. VCKycCTBeHHbIM MyTareHe3 U
No/lyueHve TIOMUIUIOWIOB. JIOCTW)KeHUsT CeJieKI[MM PpacTeHWM, >KUBOTHBIX W
MUKPOOPTraHU3MOB.

broTexHONOrMs Kak OTpac/b MPOM3BOACTBA. ['eHHasi WMH)KeHepHs. OTarlbl
co3manusi pekomOwHaHTHOM [JHK w TpaHCreHHbIX oOpraHu3moB. KieTouHast
vHXeHepus. KiieTouHble Ky/bTypbl. MUKDPOK/IOHA/bHOE pa3MHOKeHHEe PacTeHUH.
K/yioHMpoBaHHWe BBICOKOMPOAYKTUBHBIX CEIbCKOXO3IUCTBEHHBIX OPraHU3MOB.

OKonornueckie U 3TUUeckre  npobrmempl. MO  —  TeHeTHYeCKH
MOZU(ULMPOBaHHbIE OPTaHU3MBbI.
JeMoHcTpanmu:

IToprpetrsr: H. . Basunos, 1. B. Muuypus, I'. [I. Kapneuenko, M. @.
VIBaHOB.

Tabmuupl M cxeMbl: KapTta «LleHTpbl MpoOUCXOXJeHUsI U MHOroobpasusi
KY/JIbTYPHBIX pacTeHui», «[lopofpl JOMaIIHUX )XUBOTHBIX», «CopTa KyJbTYPHBIX
pacteHuii», «OTaanénHas Tubpuan3aiys», «PaboTsl akajemuka M. @. iBaHOBa»,
«omumnongusi», «OOBEKTHl OUOTexHOMOTUM», «KileTouHble KyJabTYypbl U
KJIOHUpOBaHUe», « KOHCTpyHpOBaHue U IepeHOC FeHOB, XPOMOCOM».

ObopyaoBaHue: MyJIsKY TUIOA0B U KOPHETJIO[0B JUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHuld, repbapuii «CesTbCKOX035IMICTBEHHBIE PACTEHUSI».



JIabopaTopHbIe U MPpaKTUYeCKHe PadoThI:

OKckypcusi «OCHOBHbIE MeTOZAbl M JOCTVKEHHsS CeeKI[MHM pacTeHWd u
YKUBOTHBIX (Ha CeJIEKI[UOHHYIO CTaHI[HIO, TJIEMEHHYO bepmy,
COPTOWCITBITATeIbHBIA ~ yUaCTOK, B  TEIUTAYHOE  XO35HCTBO, J1abOpPaTOPHIO
arpoyHUBEPCUTETA WJIA HayUHOTO IIeHTpa)».

11 K/TACC

Tema 1. OBo/IOIMOHHAA OMO/IOTHA.

[TpeAnocbUIKM BO3HWKHOBEHMSI SBOJIFOLIMOHHOW TeOpUHU. OJBOJOLIMOHHAs
Teopusi U eé mMecTo B Ouosiorud. BnusiHMe 3BOJIIOLIMOHHONW TEOPUM Ha Pa3BUTHE
OvoIorUy 1 APYTHX HayK.

CBugletenscTBa 3BOMOLMU. [lajleoHTO/IOTMYECKHe:  T10C/Ie0BaTe/IbHOCTh
MOSIBJIEHUS BUZIOB B TMa/JIeOHTOJIOTUUECKOW JIETOMMUCH, Tepexo/Hble (HOPMBIL.
buoreorpaduueckuie: cxo/ICTBO U pa3nuure GayH U (hJjiop MaTeEPUKOB U OCTPOBOB.

OMOpHO/IOTUUECKHE: CXOJCTBA W Pa3Iduus SMOpPHOHOB Pa3HBIX BU/IOB
M03BOHOUHBbIX. (CpaBHUTEbHO-aHATOMUYECKUE: TOMOJIOTUUHbIE, aHa/JIOTMYHbIe,
pyJAUMeHTapHble OpraHbl, aTaBU3Mbl. MoJeKyIIpHO-OMOXUMHUYECKHe: CXOACTBO
MeXaHU3MOB HaC/e/ICTBEHHOCTY W OCHOBHBIX MeTabo/MuecKux TMyTel y Bcex
OpraHM3MOB.

OBoymouoHHass Teopus Y. [dapBuHa. IIpeArocbiiKu BO3HUKHOBEHUS
JapBUHMU3Ma. [IBWDKyIlMe CWUIbI 3BOJIOLMM BUAOB TI0 [lapBuHY (M30bITOUHOE
pa3MHOXKeHUe TIpU OrPaHMYeHHOCTH pecypCoB, Heorpefe/éHHas U3MEHUYMBOCTD,
bopwba 3a cylijecTBOBaHHe, eCTeCTBeHHBIN 0TOOD).

CunteTtnueckas Teopus 3Bomoluu (CT3) 1 eé 0CHOBHBIE TTOJIOKEHUS.

MukposBoJitorus. [Tonynsius Kak eMHULIA BUA U 3BOJTIOLUH.

[ewkyliyde cubl (hakTopbl) 3BOMIOLMUA BUOB B IMpHpoze. MyTallMOHHBIM
ripoiiecC ¥ KOMOWHATHWBHasi U3MEHUYMBOCTh. [lOMy/sliMOHHBIE BOJHBI U Jipeiid
reHoB. V3071111 1 MUTpaLUs.

EctecTBeHHBI 0TOOp — HarpaBisomuid  (aktop 3Boymold. PopMbl
eCTeCcTBeHHOTO 0Tbopa.

ITpucrioco6/1eHHOCTh OPraHWU3MOB KaK pe3y/bTaT 3BOMIONUH. [IpuMepsl
TIPUCITOCOOIeHU y OpraHu3MoB. ApomMopd03bl U HAWO0AJaNTaLUN.

Bug u  BupoobpasoBanme. Kpurtepuu Buza. OcHoBHble  (OpMBI
BHJ000pa3oBaHusi: reorpaduueckoe, 3K00rMuecKoe.

MakposBostorusi. Dopmbl  3BOMOLMM:  (PuieTHUecKasi, JuUBepreHTHas,
KOHBepreHTHasl, rapasuiesibHas. HeoOpaTUMOCTb 3BOJIIOLIUH.

[TpoucxokieHre OT HecrelMaau3MpoBaHHbIX TMpeAKoB. [Iporpeccupytoiijas
crieLuanu3anus. AJanTUBHasE paJuarusi.

JleMoHCcTpanuu:



[Toptpetsl: K. Jlunuen, XK. b. Jlamapk, Y. dapsuH, B. O. KoBanesckuu, K.
M. Bap, 3. I'ekkenn, ®. Mrosniep, A. H. CeBep1joB.
Tabymuiibl U cXxeMbl: «Pa3BUTHE OpraHUYecKOro Myupa Ha 3emiie», «3apOo/IbIIIn

T03BOHOYHBIX  JKMBOTHBIX»,  «ApXeornTepukc», «®opmbl  6oprObI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOpP», «MHOroobpas3ue COPTOB pacTeHUil»,
«MHoroobpa3ue T10poJ, JKUBOTHBIX», «JToryarumn», «MyTaroHHas

W3MEHUMBOCTb», «ApoMopdo3bl», «ManoaganTarun», «OOIas aereHeparys»,
«/IBYKylLl[Me CU/Ibl 3BOJIIOLMW», «Kapra-cxema Mapuipyta nyreliectsus Y.
NapBuHa», «bopnba 3a cyiectBoBaHue», «IIpucrocob1eHHOCTb OpraHU3MOBY,
«[eorpaduueckoe BuA00Opa3oBaHue», «DKOJOIMUECKOe BUA000pa3oBaHues.

Ob6opyoBaHMe: KOJUIEKI[USI HACEKOMBIX C pa3/MUHbIMKA THIAMUA OKDPACKH,
HaboOp TUIOZIOB W CeMsiH, KoyuieKius «[IpuMephl 3allfUTHBIX TPUCIIOCOO/IeHNN Y
JKUBOTHBIX», MOJiesib «OCHOBHbIE HallpaBJ/ieHUsI 3BOIOIMHM», 00bEMHAs MOJesb
«CTpoeHye ro/I0BHOTO MO3ra IM03BOHOYHBIX».

buoreorpadguueckasi kKapta Mupa, KOJUIeKLusi «@PoOpMbl COXPaHHOCTU
HCKOTIaeMbIX JKMBOTHBIX W pacTeHWi», Mofenb armuidkaius —«I[lepekpéct
XpOMOCOM», BJlaKHble TiperapaThl «Pa3BUThe Hacekomoro», «Pa3Butue
NSTYIIKWA», MUKporpernapaT «/Ipo3oduia» (HopMa, MyTaluuu (POpPMbI KPbITbEB U
OKpacCKH Tesa).

JIaGopaTopHbIe M MPpaKTHYeCKHe PadoThI:

JlabopatopHasi pabora Ne 1. «CpaBHeHHe BUJOB TI0 MOPGHOIOTHUECKOMY
KPpHUTEPHIO».

JlabopatopHast pabota Ne 2. «OmrcaHue TTPUCTIOCOO/IEHHOCTH OpraHU3Ma U
€€ OTHOCUTE/IbHOI'O XapakKTepa».

TemMa 2. Bo3HUKHOBeHMe M pa3BUTHe JXU3HH Ha 3emiie.

[loHayuHble TIpe/CTaB/ieHUs O 3apOXKAEeHWU >XU3HUA. HayuHble rumnortessl
BO3HUKHOBEHHUSI XU3HUM Ha 3emse: abuoreHe3 W TmaHcrepMmus. XUMHUYecKas
9BOJTIOLMSA. AOHOTeHHBIM CHHTEe3 OpraHWYecKHX BeIeCTB W3 HeopraHuyecKuX.
OKCrepyMeHTa/IbHOe TOATBEPIKeHe XMMUUeCKOW 3BO/IOLMA. HauambHble STarbl
buosnornueckoit sposmoiuu. ['unoresza PHK-mupa. ®opmupoBaHre MeMOpaHHbIX
CTPYKTYD M BO3HHUKHOBEHHME TIDOTOK/IeTKU. [lepBble KJI€TKM W HUX 3BOIOLUSL.
dopMHpoBaHNe OCHOBHBIX DY KUBbIX OPraHU3MOB.

Pa3BuTHe >XHM3HM Ha 3em/ie MO 3paM U TepuogaMm. Karapxeun. Apxeuckasi u
rpoTepo3oiickass 3pbl. Ilaneo3oiickasi 3pa U e€ TMepuofibl: KeMOPUMCKUH,
Op/IOBUKCKWM, CUTYPUUCKUH, IEBOHCKWH, KAMEHHOYTOJIbHbIN, TIEPMCKUH.

Me3030lCKasi 5pa U eé repuo/ibl: TPUaCOBbIW, FOPCKUM, MEJIOBOM.

KaiiHO30MCKasi 3pa U €€ Tiepuojbl: Ia/JieOreHOBbIM, HEOreHOBBIH,
AHTPOIIOT €HOBBIM.



XapakTepucTHKa K/IMMaTa Y reoJoruyeckux mnporeccoB. OCHOBHbIE 3Tarlbl
3BOJIIOLIUM PACTUTE/IbHOTO U JKUBOTHOTO Mupa. ApoMop¢o3bl y pacTeHUd U
JKUBOTHBIX. [TosiB/ieHUe, pacliBeT ¥ BBIMUPAHUE TPYTII KUBbIX OPraHW3MOB.

CucrtemMa OpraHMYyeckKOro Mupa KakK oOTpakeHue >BOooLMU. OCHOBHBIE
CHUCTeMaTU4eCKre rpynIbl OPraHu3MOB.

OBOJIIOLIUS YesioBeKa. AHTPOIIOIOTUS KaK Hayka. Pa3BuTure 1ipeCcTaBieHAN O
TIPOUCXOXKJEHUH YesioBeKa. MeToapl HW3ydeHHUs aHTporioreHesa. CxoacTBa U
pas3Muus yesoBeKa U KUBOTHBIX. CHCTeMaThuecKoe MoJIoKeHue YyesioBeKa.

HOewkyme  canel  (pakTopbl) — aHTpOMOreHesa. HacnepcrBeHHast
W3MEHUMBOCTb M eCTeCTBeHHbIM 0TOop. OOmecTBeHHbIM 00pa3  JKU3HH,
W3rOTOBJIEHHE OPYJUU TPYZa, MBIILJIEHUE, PeUb.

OCHOBHBIE CTa[i¥ ¥ BETBU 3BOJIIOLIMM YeJIOBEKa: aBCTPaJONUTeKH, YenoBek
ymenbid, YenoBek mnpsamoxoasmui, YesnoBek HeaHJepTanbCcKui, YenoBek
pa3yMHbId. HaxoZKu HCKOTaeMbIX OCTAaTKOB, BpeMsi CYyIeCTBOBaHHs, 00/acTb
pacrpocTpaHeHHs], 00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OpPY/Isl.

YenoBeueckve packl. OcHOBHble  Oosiblliie  pacbl:  eBpOIMeOUAHast
(eBpasuiiCKasi), = Herpo-aBCTpajoufHasi  (9KBaTOpUaabHas),  MOHTOJIOUAHAsS
(a3uarcko-aMepuKaHCcKasi).  UepTbl  MpUCNIOCOO/IEHHOCTH  Tpe/iCTaBUTesel
yesI0BeYeCKUX pac K YCJIOBHSAM CyILIeCTBOBaHWS. EJIMHCTBO 4YesiOBeuyeCKHMX pac.
Kpurtuka pacusma.

JdeMoHCcTpanuu:

[Toptpeter: ®@. Pemn, JI. Ilactep, A. U. Onapun, C. Mumuiep, I'. FOpu, Y.
JapBuH.

Tabuiel 1 cxembl: «Bo3HukHOBeHre COTHEUHOW CHCTeMbI», «Pa3BuTHe
OopraHdueckoro wmwupa», «PacturenpHasg KieTka», «KMBOTHass  KieTKa»,
«[Ipokaprotrueckass Kietka», «CoBpeMeHHas CHUCTeEMa OpPraHW4YecKOro MHpa»,
«CpaBHeHHe aHAaTOMUUECKUX YepT CTPOeHHUs uejioBeKa M YesIoBeKOOOpa3HBIX
o0e3bsiH», «OCHOBHble MeCTa TIaJleOHTOJIOTUYECKUX  HAXOJOK  TPeJKOB
COBPEMEHHOI'0 uejioBeKa», «/lpeBHelime moan», «/peBHue mrogu», «[lepBble
COBpeMeHHbIe JIIoAn», «HesmoBeueckue pachi».

ObGopyznoBanue:  Mymsbkd — «[IpoucxokzeHre — deslOBeKa» (6roCTBI
aBCTpA/IONUTEKa, MUTEKAHTPOIa, HeaHJepTasblla, KPOMaHbOHILIA), CJAENKU WU
n300pakeHUs] KaMeHHBIX ODYAUM 1epBOOLITHOrO 4esioBeKa (KaMHHU-UOMIIephl,
pybuna, ckpebsa), TreoxpoHojoruueckass Tabsula, KosleKuus —«PopMbl
COXPaHHOCTU UCKOTaeMbIX KUBOTHBIX U PACTEHUI».

JIaGopaTopHbIe U MPAaKTHYeCKHEe PadoThI:

[TpakTrueckas pabora Ne 1. «/3yueHHe HMCKOIaeMbIX OCTAaTKOB PaCTeHUU U
JKUBOTHBIX B KOJITIEKLIUSIX».



OKCKypCHUsi «OBOJIOLMS OPraHUYecKoro Mvpa Ha 3emsie» (B eCTeCTBEHHO-
HayUYHbIA WX KpaeBeJueCKU My3ei).

Tema 3. OpraHusmsbl 4 OKpy’Karoinas cpeja.

OKOJIOTHS KakK HayKa. 3a/ilaud ¥ pa3zeJsibl 3K0J0ruu. MeTobl SKO/I0TUUeCKUX
WCCJIeJOBaHUU. DKOJIOTUUeCKOe MUPOBO33pPEHNEe COBPEMEHHOT0 YesIOBeKa.

Cpezabl 0buTaHUs OpPraHU3MOB: BOJHasi, Ha3eMHO-BO3/ylliHasi, TOUBEHHas,
BHYTPUOPraHU3MeHHasl.

Okonoruueckde ¢akTtopel. Krnaccudukaiusi 3KOJ0THYeCKUX (PaKTOpPOB:
abuoTnueckre, OWOTHYECKHMe U aHTPOIOreHHbie. JleliCTBUe 3SKOIOTUUECKUX
(akTOpOB Ha OpraHU3MBblI.

AbGuoTHueckre (akTOpBI: CBET, TeMITEPATYPa, BJIAXKHOCTh. DOTOITEPHOU3M.
[TpucriocobneHyss  OpraHU3MOB K  JIeliCTBHI0O  abWoTHyeckuxX  (DaKTOpOB.
buonoruueckvie puTmsl.

buotnueckre  dakTtopbl.  Bugbl = OMOTHYECKUX B3aMMO/I€HCTBUM:
KOHKYDEHLIYsI, XUIIHAYeCTBO, CuMOM03 U ero ¢opmel. [lapasuTusm, Koormepaius,
MyTya/ii3M, KOMMeHcCa/u3M (KBapTUPAHCTBO, Hax/ieOHUUYECTBO). AMeHCAU3M,
HelTpamm3M. 3HaueHWe OHWOTHUECKUX B3aUMOZEMCTBUM [/ CYI[eCTBOBAHUS
OpPraHMU3MOB B IPUPOAHBIX COOOITeCTBAX.

OKOJIOTUYeCKWe XapaKTepUCTUKU mnonyysaiuu. (OCHOBHbIE —TOKasaTeiu
TIOMNYJ/ISILIUU: UYUCJIEHHOCTb, TIJIOTHOCTb, POXJAaeMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. [JvHaMyKa 4yrC/IeHHOCTH TIOMYJISLUU U e€ peryJisiLiusl.

JemMoHcTpanum:

[Toptpetsl: A. 'ymbombaT, K. @. Pynbe, J. ['ekkerb.

Tabnuiel ¥ cxeMbl: KapTa «[IpupogHbie 30HbI 3eMan», «Cpeabl obUTaHUs
opraHusMoB», «®dotomnepuoausm», «llonynsauuu», «3aKOHOMEPHOCTH poOCTa
YUC/IEHHOCTH TIONYJ/ISILUY UHPY30pUM-TYPenbKu», «I1uileBbie 1ienm».

JIabopaTopHbIe U MPpaKTUYeCKHe PadoThI:

JlabopatopHast pabora Ne 3. «Mopdonoruueckre 0COOEHHOCTA PaCTeHUH U3
pa3HbIX MeCT OOUTAHUSI».

JIabopatopHasi pabota Ne 4. «BvsiHHe cBeTa Ha POCT U pa3BUTHE YepeHKOB
KoJieyca».

ITpakTrueckas pabora Ne 2. «IToACUéT TIJIOTHOCTH TIOMYJ/ISAI[HMN Pa3HBIX BUIOB
pacTeHu».

Tema 4. Coo0111ecTBa M 3K0/I0rHYecKHe CHCTEeMBI.

Coo011jecTBo opraHu3MoB — OuorieHo3. CTpPyKTyphl OHolleHO3a: BUZOBas,
MPOCTpaHCTBeHHasl, Tpoduueckasi (muileBasi). Bupabl-gomMuHaHThl. CBsSi3U B
OuoLieHo3se.

OKosoruueckde cucteMmbl (3KocucTembl). [loHsiThe 06 3KocUCTeMe W
buoreorieHo3e. PyHKI[MOHA/TbHBIE KOMITOHEHTBI 3KOCHCTEMBI: TPOAYIEHTHI,



KOHCYMEHThI, pefiyLieHTbl. KpyroBopoT BelleCTB U MOTOK HEPTUU B SKOCHCTEME.
Tpoduueckue (MuilleBble) YPOBHHM SKOCUCTeMbl. [IuilleBble 1iemd W CETH.
OCHOBHBIE TIOKa3aTelu 3KOCHUCTeMbl: OuoOMacca, MPOAYKIUs. OKOJIOTUYecKue
MMUPAMUJIbI:  TIPOAYKIMM, UHMC/IeHHOCTH, Onomaccel. CBOMCTBA 3KOCHCTEM:
yCTOMUMBOCTh, CaMOperyJisiliys, pa3BuTtue. CyKijeccusl.

[IprpogHbIe 5KOCUCTEMBbL. DKOCUCTEMBI 03€p M peK. JKOCHUCTEMA XBOWHOTO
WU IMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTeHHbIe  3KOCUCTEMBI.  ATPO3KOCHCTEMBI.  YPOO3KOCHCTEMBI.
Buosiornueckoe 1 X03HiCTBEHHOE 3HauUeHUe arpo3KOCUCTeM U ypOOIKOCUCTEM.

BuopasHoobpa3ue Kak (akTop ycCTOMuMBOCTH 3KocucTeM. CoxpaHeHue
buosiornueckoro pasHoobpasus Ha 3emiie.

Yuenue B. U. BepHaackoro o 6mocdepe. I'paHuifpl, coCTaB U CTPYKTypa
buocdepnl. JKuBoe BemiecTBO U ero ¢yHkiuu. OcobeHHOCTH OMocdepbl Kak
r7i00a/bHOM 3KOCUCTeMBbl. [IMHaMUuUeCKoe paBHOBecMe W oOpaTHasi CBSi3b B
6uocdoepe.

KpyroBopoThI BelllecTB ¥ OMOreoXMMHUUeCKUe LUK/IbI 3/IeMeHTOB (yriepo/a,
a30Ta). 30Ha/IbHOCTL Orocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B briocdepe 3eM. AHTPOMOTeHHbIe W3MeHeHUs B 6uocdepe.
['nobasnbHbIE KOOTUUeCKHe MPOOIeMBl.

CocyujectBoBaHue TIPUPO/IbI 5| yejioBeyeCTBa. CoxpaHeHue
6ropazHo0Opa3susi Kak OCHOBA yCTOMUMBOCTH Ouocdepbl. OCHOBA pal[MOHATBHOTO
yrpaB/ieHUsi TPUPOJHLIMU pecypcaMM UM UX HCIo/b30oBaHue. JloCTvKeHust
6uosioruu ¥ 0XpaHa MPUPO/BI.

JeMoHcTpanum:

[Toptpetsl: A. [I)x. Tencnu, B. H. Cykaués, B. V. BepHaackuii.

Tabuipl U cxeMbl: «[IuimeBble 1jem», «BUOLIEHO3: COCTaB U CTPYKTypa»,
«[Ipupoanbie coobiriectBa», «llernu nHMTaHUsA», «IKOJOTHUECKas IMUPaMHIa»,
«buocdepa 1 yenoBek», «IKoCUCTeMA IITMPOKOJIUCTBEHHOIO Jjieca», «KOCUCTeMa
XBOMHOro Jjeca», «buoneHos Bogoéma», «ArpoueHo3», «lIpumepHsbie
aHTPOTIOTeHHbIe ~ BO3ZIEMCTBUSI Ha TIPUPOAY», «BakHellliie HWCTOUYHUKHU
3arpsisHeHUsI BO3/lyXa U IDYHTOBBIX BOZ», «[IouBa — BakHelllllas COCTaBJISIIOIIIAst
orocdepnl», «PakTOpeI Aerpafanuu MouB», «IlapHUKOBBIM 3hdeKT», «DaKkTophI
PaIMOaKTUBHOTO 3arpsi3HeHust Ouocdepbl», «O0bmiasg cTpykTypa Onochepb»,
«Pacripoctpanenve xusHu B Owochepe», «O30HOBBIM 3KpaH Ouochepsb»,
«KpyroBopor yrnieposa B 6rocdepe», «KpyroBopoT a3oTa B IPUPOJIE».

OOGopyaoBaHue: MoOJe/lb-aliuIMKalus « TUITHYHbIe OMOILeHO3bl», repbapuii
«PacturenbHbIe coo0bI1[eCcTBa», KO/UIEKIUN «brolleH03», « BpeauTeny BayKHeHIIIIX
Ce/IbCKOXO3SMCTBEHHbIX ~ KYyJ/bTyp», Trepbapuui ¥ KO/JIEKIUM pacTeHud U
JKUBOTHBIX, TIPUHAJJIeXKallUe K Pa3HbIM 5KOJIOTMUEeCKMM TpynrnaM OJHOIO BU[A,



KpacHasi kuura Poccuiickoii ®enepanmn, H300pa’keHHs] OXPaHSIEMbBIX BHOB
pacTeHUl U )XUBOTHBIX.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUA IIPOI'PAMMBI IIO
BNOJIOI'M1 HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUSA

Cormacio ®I'OC COO, ycraHaBAMBalOTCSI TpeOOBaHUSA K pe3ynbTaTaM
OCBOeHMs  OOydYaroI[UMHCS TMpOrpaMM  cCpefHero  oOimero  ob6pa3oBaHMS:
JTMUHOCTHBIM, MeTarpeIMeTHLIM U TTPeIMETHBIM.

JINHHOCTHBIE PE3YJ/IbTATBI

B cTpyKkType JMUYHOCTHBIX pe3yJ/bTaTOB OCBOEHUs MpeaMeTa «bUOIOTUS»
BbIZIe/ieHbl C/IeAyIOl[He COCTABJISAIOIMe: 0CO3HaHWe 00yYarol[MUCS POCCUMCKON
IPaKJaHCKOM UIEHTUYHOCTU — TOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSITe/TbHOCTH
W CcaMOOIIpe/ieJIeHUI0, Hajlnuude MOTHBAI[uM K  oOyueHHI0  Ouosioruu,
1[e/leHaripaB/ieHHOe pa3BUTHe BHYTPeHHUX YyOeXJeHWd JMUYHOCTU Ha OCHOBE
K/TIOUEBBIX I1[€eHHOCTeH M WMCTOPUUECKHUX TPAAWLMA pa3BUTHsS OHOJOTHYECKOTr0o
3HaHUSl, TOTOBHOCTb U CMOCOOHOCTH OOYyYaroIIUXCSl PYKOBO/ICTBOBATHCSI B CBOEH
J1eATeJIbHOCTU 1IeHHOCTHO-CMBIC/IOBBIMUA ~ YCTaHOBKaMU, TIPUCYIIUMH CHUCTEMe
Ouosiornueckoro oOpa3oBaHUs, HaaMuMe SKOJOTMUecKoro IpaBOCO3HAHUS,
CTIOCOOHOCTH CTAaBUTh 1[e/IU I CTPOUTD JKHU3HEHHBIEe TI/IaHbI.

JINYHOCTHBIE pe3yJ/bTaThl OCBOEHUS MpeameTa «bHOnorvs» LOCTUTaroTCs B
eIMHCTBe yueOHOW U BOCIUTATeNbLHOM [IeATeTbHOCTU B COOTBETCTBUM C
TPaZULMOHHBIMHA POCCUUCKUMU COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U 1YXOBHO-
HPABCTBEHHBIMH 1[eHHOCTSIMU, TIPUHSATHIMU B 00I[eCTBe TIpaBWIaM{d W HOpMaMu
MOBe/leHHsI U CIIOCOOCTBYIOT TIpOLieccaM CaMOIIO3HaHMs, CAMOBOCIUTAHUS U
CaMOpa3BUTHS, pa3BUTHS BHYTPeHHEW TMO3UI[MKA JIMYHOCTH, TaTPUOTU3Ma,
YBa)KEHUSI K 3aKOHY U TPaBOIOPSJKY, Uel0BeKYy TpyJa U CTapllieMy MOKOJIEeHUIO,
B3aMMHOTO YBa)KeHUs, Oepe)KHOro OTHOIIeHUs K Ky/JIbTYPHOMY Hac/lIeJuio |
TpaZMLMsAM MHOTOHALMOHA/JbHOrO Hapopaa Poccuiickor Pepepanuu, nNpupoje u
OKpY>Karolller cpe/e.

JINUHOCTHBIE pe3y/nbTaThl OCBOEHWS YyuebHOro TipegMeTa «buonorus»
JOJDKHBI OTpaXkaTb TOTOBHOCTb U CITIOCOOHOCTH 00YYarOIIUXCsl PYKOBO/ICTBOBAThCS
chopMHUpPOBaHHOW BHYTPEeHHeM MO3Wlliel JIMUHOCTH, CHUCTEeMOW 1IeHHOCTHBIX
OpHeHTallii, TMO3UTUBHBIX BHYTPEHHUX  YOeXJAeHWM, COOTBETCTBYIOIIUX
TPAIUI[MOHHBIM I[eHHOCTSIM POCCHUHCKOTO OOIIecTBa, paclivpeHue >KU3HEeHHOTO
OMbITa Y OMbITA AESTeTbHOCTH B MPOLIeCCe peaav3alid OCHOBHBIX HarlpaB/IeHUU
BOCITUTATe/IbHOU J1esITe/IbHOCTH, B TOM UMCJ/Ie B YaCTH:

1) rpakAaHCKOr0 BOCIIUTAHUSA:

chOpMHPOBAHHOCTh TPAKJAHCKOM TTO3UIIMK 00yUarolerocst Kak akTHBHOTO U

OTBETCTBEHHOTO UJieHa POCCUUCKOTO 00I11eCcTBa;



OCO3HaHWEe CBOUX KOHCTUTYI[MOHHBIX TIpaB M 00si3aHHOCTeH, yBa)KeHHe
3aKOHa U MpaBOMOPs/IKa;

TOTOBHOCTb K COBMECTHOM TBODUECKOW [esTeJIbHOCTH TpU  CO3[JaHuHU
yueOHBIX TIPOEKTOB, pellleHWH yueOHBbIX W TI03HABaTe/bHBIX 3a/iau, BBITIOJIHEHUU
OHOIOTUUECKUX IKCTIEPUMEHTOB;

CTIOCOOHOCThL ~ OTpefieNIiTh COOCTBEHHYIO TIO3WI[MI0 TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITD €é;

yMeHHe yUWThIBaTh B CBOMUX [IeHICTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJIEMCTBHUS JIFOIel C pa3HbIMU yOeXXIeHUsMU, KyTbTYPHBIMH 1IEHHOCTSIMHA U
COLIMAJ/IbHBIM TI0JIOXKEHUEM;

TOTOBHOCTb K COTPYJHHUYECTBY B TIpOLleCCeé COBMECTHOTO BbITOJTHEHUS
yueOHBbIX, TIO3HaBaTeMbHBIX W MCCIAeI0BaTebCKUX 3afiady, YBa)KUTETLHOTO
OTHOIIIEHHSI K MHEHMIO OIIMOHEHTOB TMpPH OOCYKIAEHWU CIIOPHBIX BOIIPOCOB
OHOIOTUUECKOTO COZieprKaHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU [1eATe/TbHOCTH;

2) IaTPUOTHUYECKOT'0 BOCIIMTAHUSA:

c(hopMHPOBaHHOCTb POCCHUUCKOU rpakJjaHCKOH WUJIEeHTUYHOCTH,
MaTpUOTH3Ma, YBa)KEHUsT K CBOEMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH Tiepe[]
PonvHOW, ropAocTh 3a CBOM Kpad, CBOXO PofvHy, CBOM SI3bIK U KYJIBTYDY,
TIPOLIIJIOe Y HaCTosilllee MHOTOHALIMOHAILHOTO Hapoja Poccuy;

L[EHHOCTHO€e OTHOLIIeHWe K TIPUPOAHOMY Hac/euI0 U TaMsATHUKaM MPUPO/IbI,
JOCTIDKeHUsIM Poccuu B HayKe, UICKYCCTBe, CTIOPTe, TEXHOJOTUSIX, TPY/Ie;

CTIOCOOHOCTh OI[eHMBAaTh BK/A[] POCCHUMCKHX YUEHBIX B CTAHOBJIeHWE U
pa3BuTHe OuosOTUM, TIOHMMAaHUs 3HAueHUsi OWOJOrMM B TIO3HAHUM 3aKOHOB
TIPUPO/IbI, B )KU3HHU UesloBeKa ¥ COBpeMeHHOro 0011[eCTBa;

uzieiiHass yb6eXX16HHOCTb, TOTOBHOCTb K CIy)KeHHI0 U 3auquTe OTeuecTBa,
OTBETCTBEHHOCTb 3a ero CyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHMe IyXOBHBIX LEHHOCTeH POCCUICKOT0 Hapo/a;

chOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOT0 TIOBeIeHUS;

CTIOCOOHOCTh OlIeHMBATh CUTYAIMI0 W TIPUHUMAThb OCO3HAHHBIE peIleHHs,
OpPHEHTHPYSICh Ha MOpa/lbHO-HPaBCTBEHHbIE HOPMbI U 1|eHHOCTY;

0CO3HaHUe JIMYHOT'O BKJ/IaJla B IOCTPOeHHe YCTOMUKMBOTO OyAyIiero;

OTBETCTBEHHOE OTHOLLIeHHe K CBOUM POJIUTEISIM, CO3[JaHUI0 CeMbH Ha OCHOBE
OCO3HAHHOT'O TIDUHATUSI 1IeHHOCTel CeMeWHOW JKU3HU B COOTBETCTBUU C
TpaguLiuIMU HapoJoB Poccuu;

4) 3cTeTHUYEeCKOro BOCIIMTaHHS:

3CTeTUYeCcKoe OTHOIeHWe K MHPY, BK/IIOUasi 3CTeTUKY ObITa, HAyyHOrO U
TeXHWYEeCKOT0 TBOPUeCTBa, CIIOPTa, TPYZa, 001[eCTBeHHBIX OTHOLLIEHH;



TIOHUMaHue 3MOLIMOHAbHOTO BO3/IeCTBUS )KUBOW MIPUPOABI U €€ 11eHHOCTH;

TOTOBHOCTh K CAMOBBIPa)KEHUIO B pa3HbIX BHUJaX UCKYCCTBa, CTPeMJIEHHE
TIPOSIB/ISITh KaUeCTBa TBOPUECKOW JTMYHOCTH;

5) ¢usuyeckoro BocIMTaHHs, (POPMHPOBAHUA KYJ/IbTYPbI 3I0POBbS H
IMOIMOHA/ILHOTO 0/1ar0Mo/TyYHsi:

TMOHVMaHWe W peanu3alys 370poBoro u 0Oe3omacHoro obpa3a >KU3HU
(3mopoBoe  muTaHWe, COO/IOZleHMe  TUTMEHWYeCKWX TIpaBWI U HOPM,
cOa/laHCUPOBaHHBIA DPEKUM  3aHATHM U OTAbIXa, PperyispHas ¢usnyeckas
aKTUBHOCTb), Oepe>KHOTO, OTBETCTBEHHOTO UM KOMIIETEHTHOTO OTHOIIEHUS K
coOcTBeHHOMY (DHM3UUECKOMY Y TICUXUUYeCKOMY 3/I0POBbIO;

MOHMMaHWe 1[€HHOCTW TpaBWI WHAWBUAYaIbHOTO W  KOJUIEKTUBHOTO
Ge30macHOro MOBeIeHHs B CUTYAIUsIX, YTPOXKAIOIINX 3/J0POBBIO U >KU3HHM JIFO/IEH;

OCO3HaHUe TIOC/e/ICTBUN W HENpHUSATHS BPeJHBIX MPUBLIUEK (yroTpebieHUs
aJIKOT0J1s1, HADKOTHKOB, KYpeHHsl);

6) TpyAOBOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYy/y, OCO3HAHWe I[eHHOCTH MacCTepCTBa, TPY/0/00ue;

TOTOBHOCTh K aKTMBHOU JeSITe/TbHOCTHU TeXHOJIOTUYECKOW U COLIMAIbHOU
HaTpaB/IeHHOCTH, CMIOCOOHOCTh WHUI[MMPOBATh, MJIAHUPOBaTh U CaMOCTOSITE/ILHO
BBITIOJIHATH TaKyH0 eSITe/IbHOCTD;

WHTEepeC K pa3/MuHbIM cdepam rpodeccroHalbHON JesiTelbHOCTH, YMeHUe
coBepIllaTb OCO3HaHHBIA BBIOOD OyAyielt TipodeccHd W peai30BLIBAThH
coOCTBeHHbIe YKU3HEHHbIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTHL K 00pa3oBaHMI0O M CaM000Opa3oBaHMIO Ha
TIPOTSKEHUU BCeU »KU3HU;

7) 3K0/I0rTHYeCKOro BOCITUTAHUA:

9KO0JIOTUYEeCKH Ilesilecoobpa3Hoe OTHOIIEHWe K TPUPOZie KaK MCTOYHUKY
JKWU3HU Ha 3emMJie, OCHOBe eé CyII[eCTBOBaHUSI;

TIOBBIIIIEHHEe YPOBHSI 3KOJIOTMUECKOW KYJIbTYphl: TIPHOOpeTeHHe OIlbiTa
TJIAHUPOBAHUSI TIOCTYMIKOB U  OLIEHKM UMX BO3MOJKHBIX TIOCTEACTBUM /IS
OKpY’Karoler Cpe/ibl;

OCO3HaHUe T00a/bHOTO XapaKTepa SKOJIOTUUeCKHX IpobseM U myTedl WX
pelleHus;

CMOCOOHOCTh HMCIIOJ/Ib30BaTh TpHoOpeTaeMble TIPU H3y4eHUM OHOJIOTUU
3HAHUSI W YMeHUs TpH pellleHWH TpobsieM, CBSI3aHHBIX C PalMOHATbHBIM
TIPUPO/IOTIONb30BaHKeM  (COOJro/leHre  TIpaBU  TIOBeJleHHsI B TIPUPO/E,
HaripaB/IeHHbIX Ha COXpaHEHWEe pAaBHOBECHSI B HSKOCHMCTeMax, OXpaHy BU/IOB,
9KoCHuCTeM, brocdepni);



aKTMBHOE HeNpusiTUe [JeWCTBUM, TIPUHOCSIIMX Bpel,  OKpY’Karolleu
NIPUPOJHOM Cpefie, YMeHUe MPOrHO3UpOBaTh HeOIaronpusTHbIe 5KO0JIOTHYeCcKHe
MoC/IeICTBUS MpeANPHUHUMAaeMbIX eHCTBUI U MpeAOoTBpallaTh UX;

Ha/Juyue pa3BUTOrO 3KOJOTMUeCKOr0 MbIII/IeHUs], SKOJI0TMUeCKOM KYJ/IbTYPBHl,
OTbITA JesITe/IbHOCTU 5K0JIOTUYeCKOU HarpaB/IeHHOCTH, yMeHUs
PYKOBOZICTBOBaTbCSl UMM B T03HaBaTe/lbHOW, KOMMYHUKATHBHOM W COLMAJbHOMN
TIPaKTUKe, TOTOBHOCTH K YYaCTHIO B MPAaKTUUYECKOU JesTeTbHOCTH SKOJI0THYeCKOon
HarpaB/IeHHOCTH;

8) neHHOCTH HAYYHOr0 NO3HAHMSA:

c(OpMUPOBaHHOCTb MMPOBO33DEHUS], COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUsI HayKd M 0OI|eCTBeHHOW MpaKTHKH, OCHOBAHHOTO Ha Juajore
KyJbTYp, CIIOCOOCTBYIOLL[ETO OCO3HAHHIO CBOETO MeCTa B MOJIMKY/IbTYPHOM MUDE;

COBepIIIeHCTBOBaHME SI3bIKOBOM UM UWUTATeNbCKOW KYyJbTYypbl KaK Cpe/CTBa
B3aUMO/ENCTBUS MEXXIY JIFOJbMU U [TO3HAHUSI MUDA;

TOHMMaHWe CcrielupUKN OUOJIOTUM KaK HayKu, OCO3HaHHs e8 poid B
(opMHpOBaHWM paLMOHABHOTO HAyYHOTO MBbILLIEHUS], CO3[JaHHWH LIeJIOCTHOTO
Tipe/icTaB/ieHuss 00 OKpY’KarollleM MHpe KaK O eJWHCTBe MPHUPO/bI, uejioBeKa U
ofbilecTBa, B TO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTel U pelleHUU MpobieM
COXpaHeHUs1 IPUPOJIHOTO PaBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OWOJIOTUM [/ COBPEeMeHHOM LIMBW/IM3ALUK:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHUS MeAWLMHBI, CO3/laHUE TepCreKTUBHbBIX
OMOTeXHOJ/IOTHM,  CIOCOOHBIX  peliaTb  pecypCHble  TIpo0J/ieMbl  Pa3BUTHS
YyesI0BeUeCTBa, MOMCKa MyTel BbIXo/a U3 r100anbHbIX 3KO/J0TMUeCKUX Mpobiiem u
obecrieueHrsi Tepexofia K  YCTOMUMBOMY  pa3BUTUIO,  Ppal[MOHATLHOMY
VICTIO/Tb30BaHUIO TIPUPOJHBIX PeCcypcoB U (POPMHUPOBAHHIO HOBBIX CTaH/apTOB
)KU3HUY;

3aMHTEepPeCOBaHHOCTh B TOMy4YeHWU OWO/IOTMUYECKUX 3HAaHUW B  LesIsX
MOBbIIIIeHUsT  00Ilell Ky/JbTypbl, €eCTeCTBEHHO-HayYyHOM TIpPaMOTHOCTH, KakK
COCTaBHOM yacT (PYHKLMOHAIBHON IPaMOTHOCTH 00ydYarouuxcs, GpopMupyemoit
TIpY U3yueHUU OMOIOoTUY;

MOHVMaHHe CYIIHOCTH METO/IOB TMO3HaHMsl, UCTOJb3yeMbIX B €CTeCTBEHHBIX
HayKax, CIOCOOHOCTM WCII0/Ib30BaTh TIOy4yaeMble 3HaHUs [jIS aHaau3a WU
00bsiCHeHUsI SIBJIeHUM OKPY)Kalolllero MHpa U MPOUCXOJSILUX B HEM M3MeHEeHUH,
yMeHUe [fefaTb 0OOCHOBaHHbIE 3aK/IIOUEHHsI Ha OCHOBe Hay4HbIX (akKTOB U
VMEIOIIUXCS JAHHBIX C L[e/IbI0 TIOyYeHUsl JOCTOBEPHbBIX BbIBOZIOB;

CMOCOOHOCTh CaMOCTOSITEIbHO MCII0/Ib30BaTh OWOMOrhYeckre 3HaHUS [IJIs
pelieHUst TPO6JieM B peasibHbIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HaHWe LIEHHOCTHM HAyYHOW [|eTe/TbHOCTH, TOTOBHOCTb OCYIECTBIISTh
TIPOEKTHYI0 M UCCJIe0BaTeNbCKYH0 eATelbHOCTh MHAWBU/Iya/lbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTb K  HENpepulBHOMY  00pa30BaHHIO U
camMo00pa30BaHui0, K aKTUBHOMY IIOJIyUeHHIO HOBBIX 3HAHWU 10 OHo/oruM B
COOTBETCTBHH C JKU3HEHHBIMU TTOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MertaripeiMeTHbIE pe3y/bTaThl OCBOEHUs yueOHOro rnpeamera «buomorvsi»
BK/IIOUAIOT: 3HauuMMble [yid  (OPMHUPOBAHHS MUPOBO33PeHUs] 00yUarol[HuXCs
MeXAUCLUTITMHAPHBIe (MeXIpeAMeTHbIe) 00lljeHayuHble TIOHSTUSI, OTpakaroIlue
L[e/IOCTHOCTb HAyYHOM KapTWHblI MHpa M CHeLUPUKY MEeTOJ0B IO3HAHUS,
WCIIO/Ib3YeMbIX B €CTeCTBEHHbIX HayKax (BellleCTBO, SHEPrUs, siBJeHUe, MpoLecc,
cucTeMa, HayuHbIi (haKT, TPUHIUII, TUMOTe3a, 3aKOHOMEePHOCTb, 3aKOH, Teopus,
uccieoBaHve,  HaOmofieHWe,  W3MepeHWe,  SKCTIepUMeHT U ApPYTUX),
yHUBepcasbHble yueOHble [elcTBUsi (Tl03HaBaTe/bHble, KOMMYHUKATHBHbIE,

peryasiTUBHbIE), obecrieunBaroLe (dbopMHUpoOBaHue (yHKLMOHATBHOU
TPaMOTHOCTH ¥ COLIMABbHOW KOMITeTEHI[MM OOydarol[uXcs, CII0COOHOCTh
o0yuaromuxcs VICII0JIb30BaTh OCBOEHHbIe MeX/JVCLUIUIMHAPHBbIe,

MHUDOBO33peHUYeCKrMe 3HaHWs W YyHUBepca/lbHble ydeOHble JeMCTBUS B
T03HaBaTe/bHOW U COLMA/IbHOW MPaKTHKe.

MertaripeiMeTHbIe pe3y/bTaThl OCBOEHUs TIPOrpPaMMbI CpeAHero o00Iiero
o0pa3oBaHUs JOJKHBI OTPaXKaTh:

OBnajieHne YHHUBepPCa/IbHBIMH yueOHbIMU Mo3HaBaTe/IbHbIMH
NelCTBUAMU:

1) 6a30BbIe JIOTHYECKHUE AeHCTBUA:

camocTosiTe/lbHO  (OpMy/MpOBaTb W aKTyaJM3upoOBaTh  Mpobiemy,
paccMaTpuBaTh eé BCeECTOPOHHE;

WCTI0/Ib30BaTh TMPU OCBOEHUM 3HAHWM TPUEMBI JIOTUUECKOTO MBIIILIeHUS
(aHanu3a, CMHTe3a, CpaBHeHUs, KiacCcubuKaiyy, 060011[eHus), paCKpPhIBaTh CMBICTT
OroIOTUUeCKUX TIOHSITUM (BBIJENATh UX XapaKTepHble TPU3HaK{, YCTaHAB/IMBATh
CBSI3U C APYTUMH TIOHSITUSIMU);

oTipefiesisiTh 1le/IM JesTeTbHOCTH, 3a/laBas TapaMeTpbl W KPUTePUM UX
JIOCTDKEHUsI, COOTHOCUTD Pe3y/bTaThl JesITeTbHOCTH C TTIOCTaB/IeHHBIMU 11eJISIMU;

WCTI0/Th30BaTh OMOOTHUECKUe TIOHSTUS [t 00bsCHeHUsT (DaKTOB M SIBJIEHUM
JKABOU NIPUPO/bI;

CTPOUTH JIOTUYECKHe pacCyXaeHus (MHAYKTUBHbIe, JeAyKTHUBHbIE, TI0
aHa/IOTWH), BBISB/IATH 3aKOHOMEPHOCTH W IIPOTHBOPEUMS B pacCMaTpHBaeMbIX
sIBJIEHUSIX, (HOPMY/TUPOBATh BLIBO/IbI U 3aK/TFOUEHHUS;

TIPUMEHSITb  CXeMHO-MOJieJibHble ~ CpeficTBa ISt Tipe/iCTaBJ/IeHUs
CYII[eCTBEeHHBIX CBsI3e M OTHOILIEHHY B M3yuaeMbIX OMOJIOTHYeCKHX 00BeKTax, a



TaKKe  TIPOTUBODEUMil  pa3sHOro  pojia, BbISIBIEHHBIX B pa3/MYHbIX
MH(OPMAaLIMOHHBIX UCTOYHHKAX;

pa3pabarbiBaTh M/aH pellieHUss MpobieMbl C YYETOM aHaaM3a MUMEOLUXCs
MaTepuaabHbIX U HeMaTepUuaabHbIX PeCypCOB;

BHOCUTb KOPPEKTUBBI B IeSITe/IbHOCTb, OLIeHWBATh COOTBETCTBUE Pe3y/IbTaTOB
L|e/1SIM, OLIeHUBaTh PUCKH TTOC/IeACTBUN [esITe/IbHOCTY;

KOOD/IMHUPOBaTb W  BBINOJHATH pabOTy B YCJAOBUSX  peasibHOro,
BUPTYabHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/IeMCTBYS;

pa3BHBaTh KpeaTUBHOE MbILLIJIEHNe TIPU pellieHnH KU3HeHHbBIX pobJieMm.

2) 0a3oBbBIe HCC/Ie0BaTe/IbCKHE el CTBUA:

B/1a/leTh HaBbIKaMU yueOHO-HCCIe[j0BaTeIbCKOM 1 TIPOEKTHOM /leATe/IbHOCTH,
HaBbIKaMU  paspellieHdsi 1pobsiemM, CIMOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITeJILHOMY TIOUCKY METO/IOB pelleHUs MPaKTUYeCKUX 3a/iay, MPUMeHeHUI0
Pa3/IMYHBIX METO/OB [TO3HAHUS;

WCTIO/b30BaTh pPa3/iiyHble BU/bI [/IeATEIbHOCTU TI0 TI0JIyUeHUI0 HOBOTO
3HaHUSl, €ro WHTepripeTalyy, TpeoOpa30BaHHI0O U TPUMEHEHUI0 B yueOHBIX
CUTYyaLUsIX, B TOM YKCJIe TIPU CO3aHUH YUeOHBIX U COLIMAbHBIX TIPOEKTOB;

(¢bopMHpOBaTh HayUHbI TUI MBILIEHUS, BlaJeTh HAYYHON TePMUHOJIOTHEH,
K/TFOUeBbIMU MOHATHSMU U METOJJaMU;

CTaBUTb M (OpMy/nIUpoBaTh COOCTBEHHbIe 3aflaud B 0Opa3oBaTenbHOMU
JesITe/IbHOCTU U YKU3HEHHbBIX CUTYaLUsIX;

BbISIB/ISITH T[PUYMHHO-C/IEICTBEHHbIE CBSI3M W aKTya/Ju3WpoBaTh 3ajauy,
BBI/[BUraTh TUMOTe3y €€ pellleHus, HaXOAWUTb apryMeHThI [Jisi [i0Ka3aTelbCTBa
CBOUX YTBep)K/IeHUH, 3alaBaTh MapameTphbl U KpUTEPUH pelLleHUs;

aHa/lM3UpOBaTh TMOJy4YeHHble B XOJle pelleHus 3aJaud pe3yJbTaThl,
KPUTUUECKU OLIeHWBaTh X [JOCTOBEPHOCTh, IPOTHO3UPOBaTh U3MEHEHHE B HOBBIX
yCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsiM, OLIeHUBaTh PUOOPETEHHBIN OIbIT;

OCYIL[eCTBJISITh 1]eJieHarpaB/IeHHbIA TIOMCK TlepeHoca CPeACTB U CrocoO0B
JleMCTBUS B MPO()eCCUOHANBHYIO Cpefly;

yMeTh TIepeHOCUTh 3HaHHWSl B TI03HABaTe/JIbHYH) U TIPAKTU4YecKyk obsactu
JKU3He eI Te/IbHOCTH;

yMeTb UHTeIPUPOBaTh 3HaHKS U3 pPa3HbIX MpeJMeTHBIX 00/acTel;

BbIIBUTaTh HOBbIE WjleH, MpejJiaraTb OpUrMHa/bHbIe MOAXO/bl U pelleHus,
CTaBUTH TPOO/IEMBI U 3aJjauu, [JOMyCKartoIlye ajbTepHATUBHbIE PellleHusl.

3) pabora c uadopmanmei:

OpPUEHTHPOBAaThCS B Pa3/IMYHbIX UCTOYHUKAX UH(OpMaLU (TeKcTe yueOHOro
nocobusi, Hay4yHO-TIOMy/SIPHOM /UTepaType, OHOJIOTUUECKUX C/IOBapsix W
CIpaBOYHUKaX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHa/IM3UpOBaTh



VMH(MOpMaIMIO pa3/IUUHbIX BUJOB U (HOPM TIpe/iCTaB/ieHrs], KpUTUUYeCKU OLIeHUBATh
eé OCTOBEPHOCTb U HE[IPOTUBOPEUYUBOCTH;

(¢hopMyMpOBaTh 3anpoOChkl U TIPUMEHSITh PA3/IMUHbIe METO/bI MPU TOUCKEe U
otbope OGuosiornueckoii HMOPMAIMK, HEOOXOAMMOM [T BBITOTHEHUST YueOHBIX
3aj1ay;

nproOpeTaTh OMBIT HCIOJ/b30BaHUs WHGOPMAaI[MOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHUH, COBEPIIIEHCTBOBAaTh KY/JIbTYPy aKTUBHOT'O MCII0/Ib30BaHUs Pa3/InuHbIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSITeJILHO ~ BBIOMpaTh  ONTHMalbHYyI0  (OpPMy  TIpeJCTaB/IeHUs
6uosiornueckor MHGopMaru (Cxembl, rpadUKH, AUarpaMMbl, TaOIULIBI, PUCYHKH
1 Jipyroe);

WCIIO/Ib30BaTh HayYHbIA SI3bIK B KauecTBe CpeZicTBa Iipu pabore C
Ovonornueckor WHMOpMallel: TMPUMEHSATh XUMHUYeCKWe, (GHU3NUeCKHe U
MaTeMaTUueCKde 3HaKu U CUMBOJIbI, (popmysbl, abOpeBHaTypy, HOMEHK/IATYpY,
WCTO/b30BaTh W TIpeoOpa3oBbiBaTh  3HAKOBO-CUMBOJIMUECKWe  CpeZiCTBa
HarJIsTHOCTH;

BJaZieTh ~ HaBbIKAMM  paclio3HaBaHWs W 3alllUThl  HWH(OpMaLUH,
HGbOPMaI[MOHHOM 6e30T1aCHOCTH JTMUHOCTH.

OBajieHNie yHUBePCa/IbHBIMH KOMMYHUKATUBHBIMU JeHUCTBUAMM:

1) obuenue:

OCYIIIeCTB/ISATh KOMMYHUKAIIUU BO BCeX chepax >KU3HU, aKTUBHO yuaCTBOBAThb
B /IYajiore WM AUCKYCCUU TIO CYI[eCTBY oOCykJaemoi TeMbl (yMeHUe 3a/jaBaTh
BOIIPOCHI, BBICKAa3bIBaTh CYXK[EHUSI OTHOCUTE/IbHO BBITIOJIHEHUS TIpejijlaraeMoun
3a/lauM, YUUThIBaTb WHTEPEChl ¥ COTJIaCOBAHHOCTb TO3UIUNA APYTMX y4aCTHUKOB
[lMajiora Wik TUCKyCCUN);

pacrio3HaBaThb HeBepOasbHble CpejicTBa OOIIeHUs], TIOHUMaThb 3HaueHHe
COLMA/IbHBIX 3HAKOB, TMPEJIOChLIOK BO3HUKHOBEHHsSI KOH(IMKTHBIX CUTYyaluH,
yMeThb CMSITYaTh KOH(QJIUKTHI U BECTU TTeperoBOpbI;

B/a/IeTh pa3/MUHBIMU criocobaMy OOIl[eHUsT ¥ B3auUMOJeNCTBUs], TIOHUMATh
HaMepeHUs1 IPYTUX Jito/lel, MPOSIBIISITh YBAKUTETbHOEe OTHOIIIeHHEe K coOeceTHUKY
1 B KOppeKTHOU (popMe (hopMyMpoBaTh CBOU BO3PaKeHUSsI;

pa3BEépHYTO W JIOTUYHO M3jlaraThb CBOKO TOUKY 3p€HUsl C MCIOJb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHasi J1eATeIbHOCTb:

TOHUMAaTh U UCIO/b30BaTh TMpeuMyllleCTBa KOMaHAHONW M UHAUBUAYaTbHOU
pabOoThI IIpU perieHruH OMOJIOTHUeCKOoi TTpob/ieMbl, 000CHOBBIBATH HEOOXOUMOCTD
TIpUMeHeHHs TPYTIOBLIX (POPM B3auMO/IeHiCTBUS TIPU pellieHrH yuebHO 3aziau;

BLIOMpAaTh TeMaTUKy M MeTO/Ibl COBMECTHBIX [eMCTBUM C yuéTOM OOIIUX
VMHTEPeCcoB U BO3MOXKHOCTeH KaXK/JJ0T0 ujieHa KOJIJIeKTUBa;



NpUHUMAaTh LeJId  COBMECTHOM  [leATeTbHOCTH, OpraHW30BbIBAaTb U
KOOpDJMHUPOBAaTh JEWUCTBUA 10 €€ [NOCTWKEHUIO: COCTaBJ/SITh IUIaH [JJeUCTBUM,
pacripesiesiitTh pojid C YYETOM MHEHUM YYaCTHUKOB, OOCYKZATb pe3y/bTaThbl
COBMECTHOM pabOoThI;

OLIeHVMBaTh KauyeCTBO CBOEro BK/aJa M KaKJOro y4aCTHHMKA KOMaH/bl B
OOIIMiA pe3y/ibTaT M0 Pa3paboTaHHBIM KPUTEPUSIM;

rpejjlaraTh HOBbIE TIPOEKThI, OLIEHWBaThb WAeU C TIO3ULUU HOBHU3HBI,
OPUTHMHA/IbHOCTU, NMPAaKTUYeCKOW 3HaUMMOCTH;

OCYLLeCTB/ISITh TO3WTHMBHOE CTpaTeruyeckoe TIOBeJjeHWe B Pa3/MUYHBIX
CUTYaI[USIX, TIPOSIBJIATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUI[HATUBHBIM.

OBjajieHNie yHUBePCaJIbHBIMHU Pery/JATUBHBIMU JJeUCTBUAMM:

1) camoopranusanms:

WCTI0/Tb30BaTh OHOJIOTHUECKWe 3HAHUSI [Jis BbISAB/I€HUS TMpobaeM W UX
pellleHus B )KU3HEHHbBIX U yUeOHBIX CUTYaI[UsX;

BbIOMpaTh Ha OCHOBe OHOJIOTHYECKMX 3HAHUWM 1[eieBble M CMBIC/IOBBIE
YCTaHOBKM B CBOUX JEMCTBUSIX M TMOCTYIKax IO OTHOIIEHHWIO K >KUBOW TPUPO/Ie,
CBOEMY 3/I0POBBIO U 3/JOPOBbIO OKPY KaIOIIUX;

CaMOCTOSITeJTbHO OCYLIECTBJIATh [MO3HABATE/bHYH) [eSITeJbHOCTh, BBISB/ISAThH
1po0/ieMbl, CTaBUTh U (DOPMYJIMPOBaTh COOCTBEHHBIE 3aZlaud B 0Opa3oBaTe/bHOM
JlessTe/IbHOCTU U )KU3HEHHBIX CUTYyallUsIX;

CaMOCTOSITEJTbHO ~ COCTaB/ISATh TUIAaH peIlleHHs TIpo0/ieMbl C  YUETOM
HMMEIOIUXCSI PeCYPCOB, COOCTBEHHBIX BO3MO>KHOCTEH 1 TIPe/ITIOUTeHH;

JlaBaTh OLIEHKY HOBBIM CUTYaL[UsIM;

pACIIUPATh PAMKH y4eOHOro TipefiMeTa Ha OCHOBE JINUHBIX ITPeIIOUTeHU;

JlelaTh OCO3HAHHBIN BbIOOD, apryMeHTUpPOBaTh ero, 6paTh OTBETCTBEHHOCTD
3a pelleHue;

OLIeHHBaTh TIPUOOPETEHHBIM OTTbIT;

criocobcTBOBaTh (POPMHUPOBAHUIO M TIPOSIBJIEHWIO IIIMPOKOW 3PYIUIMN B
pasHbIX 00/1aCTAX 3HAHWUM, ITOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTebHBIM U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLI€EHKY HOBbIM CHTYal[usiM, BHOCHUTb KODDEKTHBBI B [IeTe/IbHOCTh,
OLIeHUBaTh COOTBETCTBUE Pe3Y/IbTaTOB LIeJIsIM;

B/IaJleTb  HaBbIKaMW  TI03HABaTeTbHOM  pe(ieKCMM KaK  OCO3HaHUS
COBepIIaeMbIX [JeMCTBUM UM MBIC/IUTEBHBIX MPOLIECCOB, WX pe3y/JbTaTOB U
OCHOBaAHHM, WCTIOIL30BaTh NPUEMBbI pedieKCHM /Il OI[eHKH CHTyallud, BbIOOpa
BEPHOT0 pelLleHNs;

yMeTb OLIeHMBaTh PHUCKU M CBOEBPEMEHHO TPUHUMATh pelleHusl M0 UX
CHWKEHHUIO;



NpUHUMaTb MOTUBBI W aprymMeHThl APYrMX TIpU aHa/iv3e pe3y/bTaToB
JesiTeNIbHOCTY;

3) npuHsaTHE Cels U APyrux:

TIPUHUMATh Cebsl, TTOHNUMasi CBOM HeIOCTaTKH U JOCTOMHCTBA;

MPUHMMAaTh MOTHBBI M apryMeHTbl JDYTMX TIpM aHaau3e pe3yJbTaTOB
JlesATe/IbHOCTY;

TIpU3HaBaTh CBOE TIPABO U TIPABO APYTHX Ha OIIMOKY;

pa3BUBaTh CIIOCOOHOCTH MTOHUMATh MHP C TIO3ULIUU APYTOTo YesioBeKa.

INIPEAMETHBIE PE3YJ/IbTATDI

[TpegmeTHble pe3y/bTaThl OcBoeHusi mporpamMmbl COO mo 6Guonoruv Ha
6a30BOM ypOBHe BK/IOUAIOT cIieliiduueckue st yueOHoro rpeaMeta «bronorusi»
HayuHble 3HaHWs, YMEeHUs U CTIOCOObI /IeHiCTBUI TI0 OCBOEHHIO, UHTepIIpeTalid 1
1peoOpa30BaHI0 3HAHWM, BUABI JeSTeTbHOCTU 0 TO/IyYeHHI0 HOBOTO 3HAHUS U
TIPUMEHEHHWI0 3HAaHWM B PA3/IMUHBbIX yueOHBIX CUTYyal[UsX, a TakKKe B peaslbHbIX
JKU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C Ouosiorveil. B miporpamme mpeaMeTHbIe
pe3y/bTaThl TIpeJCTaB/eHbl 110 To/laM 00yUeHusl.

[TpenmeTHBIe pe3y/bTaThl OCBOeHUs yuebHoro rpeamera «buomnorus» e 10
K/1acce [[O/DKHBI OTpaXkaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MecTe W POU OUOJIOTHUU B CUCTEMe Hay4YHOTO
3HaHUSl eCTeCTBEHHbIX HayK, B ()OPMHUPOBAaHUM COBPEMEHHOU eCTeCTBEeHHO-
HayYyHOM KapTUHBbI MHpa U HayYyHOTO MHMPOBO33DEHUs, O BK/aJle POCCUHCKUX U
3apy0Oe)KHbIX yuéHBIX-OMO/IOTOB B  pa3BuThe Ouosorud, GyHKI[MOHATbHOM
IPaMOTHOCTHU YeJIOBeKa Jj1s1 pellleHUs )KU3HeHHbIX 3a/ay;

yMeHUe PpacKpbIBaTh CoOflep)KaHre OHOIOTUUeCKUX TePMUHOB M TIOHSITUM:
JKU3Hb, KJeTKa, OpraHu3M, Metabosu3M (0OMeH BelljeCTB W TIpeBpallleHre
3HEpPruu), ToMeocTas (CaMOperyJsiljusi), ypOBHeBasi OpraHv3aLusi KUBbIX CUCTEM,
CaMOBOCTIpOM3Be/ieHHe (PerpoyKLKs), HacaeICTBeHHOCTb, U3MEHUUBOCTb, POCT U
pasBuUTHE;

yMeHUWe u3/aratb OuosiorThMYecKrWe TeopuM (K/IeTOuHas, XpOMOCOMHas,
MyTal[MOHHasl, I[eHTpa/ibHas JiorMa MoJjeKynaspHoi 6uomnoruu), 3akoHbl (I
Mengens, T. Moprana, H. . BaBuioBa) u yueHus (0 IjeHTpax MHOrooOpasus
TPOUCXOKJeHUs] KynbTypHbIX pacteHuit H. . BaBuioBa), onpefensite rpaHUL[bI
UX TIPUMEHUMOCTH K KUBbIM CHUCTeMaM;

yMeHue B/aJileTh MeTo/laM/ Hay4YHOT'o M03HaHus B 6uojioruu: HabmoieHre u
OMMCAaHWe >KMBBIX CHUCTeM, TPOLIeCCOB W SIBJIEHWM, OpraHu3alys U IpOBe/leHHe
OMOJIOTMUeCKOTO  JKCTIepUMeHTa,  BBbIJBIDKeHHEe  TUIIOTe3bl, BbISIB/IEHUE
3aBUCHMOCTU MEXXAY HCC/IeyeMbIMU BeJIMUYMHAMM, OOBsSICHEHUe MOTy4YeHHbIX



pe3yJIbTaTOB, WCIOMb30BAaHHBIX HAyUHBIX TMOHSTHM, TEOPUM U 3aKOHOB, yMeHUe
Jle/1aTh BBIBO/IbI HA OCHOBAHWU TOJTyUeHHBIX pPe3y/IbTaToB;

yMeHUe BbIJe/IATh CyIlleCTBeHHble TIPU3HAKW BHUPYCOB, KJI€TOK MPOKAapUOT U
9YKapuoT, O/HOK/JIETOUHBIX U MHOTOK/IETOUHbIX OpPraHHU3MOB, OCOOEHHOCTU
TIPOLiecCOB: oOMeHa BeIlleCTB U TIpeBpallleHusi SHeprur B KiieTke, (POTOCHHTe3a,
TJIaCTUUeCKOTO U SHepreTUuUeckoro oOMeHa, XeMOCHHTe3a, MHTO03a, Mei03a,
OTLJIO/IOTBOPEHUS], pa3MHOXKEeHUs, WHIWBUAYadbHOTO pa3BUTHsS  OpraHU3Ma
(oHTOrEHEe3);

yMeHUe TIPUMEHSITb T0JyueHHble 3HaHWS [/ 00bsCHeHUs] OHO0/IOrnuecKux
TIPOLIECCOB U SIBIEHUM, [JIsi TIPUHSATHS TPAaKTUUeCKUX DelleHuid B MOBCeJHeBHON
JKU3HU C 1iesiblo  obecrieueHusi 6e30MacHOCTHA CBOETO 37I0POBbsi M 3I0POBbSI
OKPY>KaFoIIUX JTI0/IeH, COOJTI0IeHrsI HOPM IT'PaMOTHOTO TTOBE/IEHUST B OKPY KaloLI[eH
TIPUPOAHON cpejle, TIOHMMaHWe HEeOOXOJWMOCTH WCIIO/b30BaHUS AOCTKEHUMA
COBpeMeHHOW  Ouwonorud ¥ OMOTeXHOJIOTWUH [y palMOHaIBLHOTO
TIPUPO/IOTIOTH30BaHUS;

yMeHHe pelllaTh 3/IeMeHTapHble TeHeTHUeCKrWe 3a/aud Ha MOHO- U
IUruOpUIHOe CKpellMBaHUe, CLeTUIeHHOe Hac/ie[joBaHUe, COCTaBJ/SATh CXeMbl
MOHOTHOPUAHOTO CKpeIUBaHusl [jisl TIpe/CKa3aHusi Hac/iefloBaHUsS TIPU3HAKOB Y
OpraHM3MOB;

yMeHUe BBIMOMHATL Jj1abopaTOpHble M TIpaKTUUecKue paboThbl, coOMoAaTh
ripaBwsIa Tipu paboTe ¢ yueOHBIM U TabopaTOpHBIM 0060pYZIOBaHKEM;

yMeHue KPUTUYeCKU OLeHMBaTb U HWHTEpPIIPeTUpOBaTh MH(POPMALKIO
OMO/IOTUUECKOTO CO/Iep)KaHHWs, BK/IIOYAIOIIYIO TICeB/JOHAyUYHble 3HAHUS U3
pa3/IMYHbIX UCTOYHUKOB (Cpe/CTBa MacCOBOW MH(OpPMaLMK, HayUHO-MOIMY/IsIPHbIe
MaTepHasibl), 3TUUeCKHWe acleKTbl COBpeMeHHBIX HCC/efoBaHUM B OMO/IOTHH,
MeuLHe, O0TeXHOJIOTUH;

yMeHUe cO03[aBaTh COOCTBeHHble MHUCbMEHHble W YCTHbIe COOOIIeHuUs,
0600111ass 6roorMueckyr0 MHGOPMAIMI0 U3 HEeCKOTbKUX HMCTOUHHUKOB, I'PAaMOTHO
WCTIO/Tb30BaTh TIOHSATUIMHBIN armapaTt 61o/1orum.

[IpeameTHbIe pe3ysbTaThl OCBOeHHUs1 yuebHoro mipeamerta «buosorus» 6 11
K/1acce 1OJDKHBI OTPaXkaTh:

c(OpMHPOBAHHOCTH 3HAHWI O MeCTe W PO OUOJIOTUU B CUCTEMEe Hay4YHOTO
3HaHWSI eCTeCTBeHHBIX HayK, B (OPMUDOBAHHWU COBDPEMEHHOW eCcTeCTBeHHO-
Hay4yHOM KapTWHBI MHUpa M HAy4YHOTO MMPOBO33peHUsi, O BK/afle POCCHUHUCKUX U
3apyOe)KHBIX  yUEHBIX-OMO/IOTOB B pa3BuTHe OWojorud, (GyHKI[MOHATbHOU
I'PaMOTHOCTH UeJIOBeKa /I/Is pellieHusT )KU3HEeHHBIX 3a/1ay;

yMeHHe pacKpbiBaTh COZiep>KaHHe OWOJIOTUYeCKUX TEPMUHOB U TIOHSTUM:
BUJI, TIOMYJISILYS, TeHO(QOH/, SBOJIIOLIUS, ABWXKYIIMe CUbl (haKTOphl) IBOIOLNY,
TIPUCITIOCO0/IEHHOCTh OPTaHK3MOB, BU/J000pa3oBaHre, 3K0/IoTHYecKre (hakTophl,



9KOCUCTeMa, TIPOJYLIeHTbl, KOHCYMEHTbI, peAyLeHThbl, Lleld [UTaHW,
9KOJIOrMUeckasi mipamuzia, broreoiieHos, buocdepa;

yMeHUe Wu3/1araTh OuWojoruueckre TeopuM (9BOMIOLMOHHAsA Teopus Y.
IlapBvHa, CHHTEeTUYECKass TEOPHUS SBOIOIMM), 3aKOHbI U 3aKOHOMEDPHOCTU
(3apoapimieBoro cxozactBa K. M. Bapa, uepe/joBaHMs T/IaBHBIX HaIlpaB/IeHUN |
nyteii 3Bomoru A. H. CeBepiioBa, yuenusi o 6uocdhepe B. V. BepHazckoro),
oTipeie/isiTh TPAHULIbl X TIPUMEHUMOCTH K >KUBBIM CUCTEMaM;

yMeHUe B/IaJleTh MeTO/laM/ HayYHOT'O IMO3HaHUs B OMOJIOTHH: HaO/MoieHre u
OIMMCaHUe >KMUBBIX CHUCTEM, TPOLIECCOB W SIBJIEHWM, OpraHu3arys U TIpOBefieHHe
OMO/IOTUUECKOTO ~ JKCIIEPUMEHTA,  BBIJBIDKEHWE  THIIOTe3bl, BBISIB/IEHE
3aBUCHMOCTU MeXKAY UCC/IelyeMbIMU BeJWYMHaMU, OOBsICHEHWe T10/TyYeHHBIX
pe3y/IbTaTOB, WCIOIb30BAaHHBIX HAYUHBLIX IMOHSTHM, TEOPHUH U 3aKOHOB, YMeHHe
Jle/1aTh BBIBO/IBI HA OCHOBAHWH TIOJTyU€HHBIX Pe3y/IbTaToB;

yMeHUe BbIIeNISITh CYIleCTBeHHble TIPU3HAKU CTPOeHUs OHO0/IOTHYecKuX
00BEKTOB: BW/IOB, TIOMYJISLIUNA, TPOAYLIEHTOB, KOHCYMEHTOB, peAyLeHTOB,
OMOTeoI|eHO30B W JKOCHUCTEM, OCOOEHHOCTH IIPOLIeCCOB: Hac/e[CTBEeHHOMN
W3MEHUMBOCTH, €CTeCTBEHHOTO OTOOpa, BH000pa30oBaHHsI, MPHCIIOCOOIEHHOCTU
OpPraHM3MOB, [eWCTBUSI 3KOJOTMUeCKMX (AKTOPOB Ha OpraHW3MbI, IepeHoca
BeIIeCTB U TIOTOKA SHEPTUA B IKOCUCTEMAax, aHTPOIOTeHHBbIX W3MeHeHWM B
9KOCHUCTeMax CBOel MeCTHOCTH, KDYroBOpOTa BelleCTB W OMOreoXMMHUeCKUX
I[UK/IOB B O61ocdepe;

yMeHUe TPUMEHSITh TIoJyueHHble 3HaHUS /i 00BbsSCHEHUS OMOOrHYeCcKUX
TPOLIECCOB U SIBJIEHWM, A5l TIPUHATHS MPAKTUUECKUX pelleHud B MOBCeJHEBHOU
KU3HH C T1ie/blo  obOecrieueHHWsi 0e301acHOCTH CBOEro 3[0pPOBbS U 3/I0POBBS
OKPY>KaIOIIUX JTI0fiel, COO/TI0JeH|sT HOPM I'PaMOTHOT'O TTOBe/IeHHs] B OKPY KaroIlieu
TIPUPOJIHOM cCpefie, TIOHMMaHHWe HeOoOXOAWMOCTH WCII0/Ib30BaHUs AOCTHXKeHUM
CcoBpeMeHHOU OMOJIOTHH /IJIsl pallOHA/ILHOTO MPUPOZ0TI0/Ib30BaHUS;

yMeHUe pelllaTh 37ieMeHTapHble OHMO0J/IOrMUYecKHe 3a/lauM, COCTaBJISITh CXEMbI
TiepeHoCa BeIeCTB U SHePTUU B SKOCUCTeMax (LIery MTUTaHus);

yMeHUe BBITIOHATL J1abopaTOpHble W TIPaKTHUeCcKWe paboThbl, CoOMoAaTh
TipaBu/ia Mpy paboTe ¢ yueOHBIM U TaO0paTOPHLIM 000PY0BaHHEM;

yMeHWe KPUTUUECKH OIleHWBaTh W HWHTEPIPETHPOBaTh HHMOPMALIUIO
OMO/IOTUUECKOTO  COZIeP)KaHWs, BK/IIOUAIOIIYIO TICeB/IOHAYUYHbIE 3HAHUS W3
Pa3TMUHBIX UCTOYHUKOB (Cpe/iCTBa MacCoBOY MHGOpPMAIMH, HayYHO-TIOMNY/ISPHbIe
MaTepuasnbl),  pacCMaTpuBaTh  TIJiobanbHBIE  9KOJOTHUECKHe  TIPO06JieMbI
COBpEMEHHOCTH, (hOpMHPOBATh IO OTHOIIEHUIO K HUM COOCTBEHHYIO ITO3ULIUIO;

yMeHUWe CO03/jaBaTh COOCTBEHHbIe IMHMCbMEHHbIE M YCTHBbIE COOOITeHMs,
0006111as1 610/I0THYECKYI0 UH(POPMAIMIO U3 HEeCKOTBKHUX HWCTOUYHHUKOB, TPAMOTHO
WICTI0/Tb30BaTh TTIOHATUIHBIN armmapaT OMOJIOTHH.



TEMATHNYECKOE IVNTAHUPOBAHHWE

10 KJZTACC
KoinuyecTrBo yacoB JJ/IeKTPOHHBbIE
HaumeHoBaHMe pa3je/ioB U TeM (mudpossbie)
Ne n/nn Konrtposbubie | IIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchbl
b K
1 buonorus kak Hayka 2 0 0.5 nbmmorexa [0
https://m.edsoo.ru/7f41¢292
2 JKuBbIe CUCTEMBI U UX OpraHu3aLuys 1 0 0 Bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
. b K
3 XUMHUYECKUM COCTaB U CTPOEHUEe KIeTKU 8 0 1 nbmiotexa LO
https://m.edsoo.ru/7f41c292
b K
4 JKu3HeesiTeTIbHOCTb KIeTKH 6 0 0 nbnmorexa I10
https://m.edsoo.ru/7f41¢292
5 PasmHokeHre 1 UHAVBUYabHOE Pa3BUTHE 5 0 1 bubmmoreka LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh U U3MEHUUBOCTh 3 0 15 bubmmoreka LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuysi opraHnu3MoB. OCHOBBI 3 0 0 bubmmoreka LIOK
OHOTeXHOIOTUN https://m.edsoo.ru/7f41c292
8 Pe3epBHOe Bpems 1 0 0 Bubmaorexa [TOK
https://m.edsoo.ru/7f41c292
OBLIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 4




11 K/TACC

KomuecTBo yacoB JJIEKTPOHHbIE
HaumMeHoBaHMe pa3/e/ioB U TeM (udposbie)
Ne o/m KoutponbHbie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/IbHBIE
padoThI padoThI
pecypchl
bubmioreka LIOK
1 SBOJIOLMOHHAS GUO/OrHs J 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HHMKHOBeHUE M pa3BUTHE KU3HU Ha 9 0 05 bubnmoreka LIOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmmoreka IIOK
1
3 Opranu3mbl ¥ OKpy»Katolllas cpeja 5 0 https://m.edsoo.ru/7f41cc74
4 Coo0bi1iecTBa ¥ 5KOJIOTUUECKHE CUCTEMBbI 9 0 0 Bubmaorexa [IOK
https://m.edsoo.ru/7f41cc74
5 Pe3epBHOe Bpems 2 0 0 Bubmaorexa [IOK
https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5




IIOYPOYHOE IVTAHUPOBAHUE

10 KJIACC
Ko/muecTrBo yacoB JJIEKTPOHHbIe
uppoBbIe
Ne n/m | Tema ypoka KontposibHele | IIpakTHueckue mup
Bcero o0Opa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
bubmmoreka IIOK
1 Bbuosiorus B cucreMe Hayk 1 0 0 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/ibl TO3HAHUS JKUBOW TTPUPOJBI.
5 [TpakTrueckast pabota Ne 1 1 0 0.5 bubmuoreka LIOK
«Mcronp30BaHyue pa3MuHbIX METOL0B IPU ' https://m.edsoo.ru/863e6122
M3yueHUH OMOIOTHUECKUX 00BEKTOB»
3 buosiornyeckue cucremsl, IpoOLECChI U UX 1 0 0 bubmuoreka IIOK
U3yudeHue https://m.edso0o.ru/863e6564
4 XVMHUUeCKUM COCTaB KeTku. Boga u 1 0 0 bubmioreka LJOK
MUHepa/bHEIe CO/IU https://m.edsoo.ru/863e674e
0 0 Bbubnuoreka LIOK
5 Benku. CoctaB u cTpoeHHe OeskKoB 1
P https://m.edsoo0.ru/863e6b72
depmMeHTHI — OUOJIOTHUECKHEe
Kartanu3aropbl. JlaboparopHast pabota Ne 1 Bt OK
. nbnmoreka
6 «/3yueHre KaTaJMTUUeCKON aKTUBHOCTHU 1 0 0.5 https:/m.ed 4 J—
ps://m.edsoo.ru/863e
(hepMeHTOB (Ha TpUMepe amusIasbl WK
KaTasiasbl)»
bubmmoreka LIOK
7 Yrnesoppl. JInnuapl 1 0 0 nommorexa L
https://m.edso0.ru/863e6870
bubmuoreka LIOK
8 HyxknenHossle Kucaotsl. ATO 1 0 0 nomorexa L

https://m.edsoo.1u/863e6d5c¢




I/ICTOPI/IH " METObI U3yUeHHUA K/IIE€TKHU.

bubmoreka LJOK

9
KnetouHas Teopus https://m.edsoo.ru/863e6e88
10 KneTka Kak 1je/locTHast )KUBasi CUCTeMa 0
CTpoeHre 5yKapuOTUUYeCKOU KIIeTKHU.
JlabopatopHasi pabota Ne 2 «/3yueHue bubmoteka LIOK
11 CTPOEeHUsI KIIeTOK paCcTeHUM, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rpuboB 1 bakTepHii IO MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpernapaTax v UX OMUCaHHe»
bubmioreka LJOK
12 OOMeH BellecTB UK MeTabou3M 0
. https://m.edsoo.ru/863e766¢
bubmioreka LJOK
13 ®oTocuHTe3. XeMOCUHTEe3 0 4
https://m.edsoo.ru/863e7c98
. bubnmuoreka LIOK
14 OHepreTUUeCcKHii 00MeH 0 nomotexa I
https://m.edsoo.ru/863e7aae
JKW3HeHHbIN LUK K/IeTKU. JlesieHre KIeTKU.
Murto3. JlaboparopHast pabota Ne 3
bubmoreka LJOK
15 «HabmrojeHre MUTO3a B KJIeTKaX KOHUMKA 0.5
https://m.edsoo.ru/863e7dc4
KOpellIKa JTyKa Ha TOTOBBIX
MHKpOIIpernaparax»
16 buocuHTe3 Genka. Peakijyss MaTpUuHOTO 0 bubmioreka LJOK
CUHTe3a https://m.edso0o.ru/863e796e
bubmuoreka LIOK
17 TpaHcasuus — 6uocuHTe3 Oeska 0 H
https://m.edsoo.ru/863e796e
bub OK
18 HexknetouHsle (hOpMbl )KW3HU — BUPYChI 0 nomorexa L
https://m.edsoo.1u/863e7540
bubmmoreka IIOK
19 DOopMBI pa3MHOXKEHUST OPTaHU3MOB 0 https://m.edsoo.ru/863e81b6

https://m.edsoo.1ru/863e831e




bubmmoreka [IOK

20 Meiio3
https://m.edsoo.ru/863e7f4a
O6pa3oBaHue 1 pa3BUTHeE TIOIOBBIX KIT€TOK.

9 OmnnogoTtBopenue. JlabopaTopHasi pabora Ne 0.5 bubmmoreka LIOK
4 «/3yueHre CTpOeHUs M0JIOBBIX K/IETOK Ha ' https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOIIperapaTax»

0 bubmmoreka LIOK
22 NupuByyanbHOe pa3sBUTHE OPraHM3MOB
https://m.edsoo0.ru/863e8436

73 ['eHeTrika — HayKa 0 HacC/1eCTBEHHOCTH U 0 bubnuoreka LIOK
HW3MEHUMBOCTU https://m.edsoo.ru/863e86f2

24 3aKOHOMEepHOCTH Hac/le[J0BaHusl IPH3HAKOB. 0 bubmoteka LIOK
MoHorubpuHOe CKpelvBaHe https://m.edso0.ru/863e8878

75 [urnbpugHoe CKpelyBaHue. 3aKOH 0 bubmmoreka IIOK
He3aBHCUMOI'0 Hac/ie40BaHUA [IPU3HAKOB https://m.edsoo.ru/863e89a4
CuernuieHHOe Hac/el0BaHNe MPHU3HAKOB.

JlabopatopHasi pabota Ne 5 «/3yueHue
bubmiorteka LJOK
26 pe3y/bTaTOB MOHOTUOPUHOTO U 0.5
https://m.edso0o.ru/863e8c60
MUTHOPUIHOTO CKPEIMBaHUS Y IPO30(hUIIbI
Ha rOTOBBIX MUKpOIIperapaTax»

57 ['enetrka nona. HacneoBaHve Npu3HaKkoB, 0 bubmuoreka IIOK
CLIeryIeHHbIX C I10JIOM https://m.edso0.1u/863e8c60
N3meHnurBOCThE. HeHacieicTBeHHas
M3MeHUMBOCTh. JTabopaTopHasi pabota Ne 6.

28 W3yueHne MoupUKaliMOHHON 0.5 Bubmorexa [IOK

Y A H ' https://m.edsoo.ru/863e8efe
M3MeHUMBOCTH, TIOCTPOEHHEe BapHUALIMOHHOTO
psifia ¥ BapuallMOHHOW KPUBON»
79 HacnencrseHHass U3SMeHUMBOCTb. 05 bubmoteka LIOK

JlaboparopHast pabota Ne 7. « AHanu3

https://m.edsoo.ru/863e8efe




MyTalUid y po30(u/ibl Ha FOTOBBIX

MHUKpompenapaTax»
30 I'eneTnka uesoBeka 1 Bubmmotexa LIOK
https://m.edsoo.1u/863e8d78
Pe3sepBHbIi ypok. O6001IeHHE 10 Teme
31 «HacnencTBeHHOCTb 1 UBMEHUYMBOCTh 1
OpraHu3MOB»
Bub OK
32 Ceslek1iMs KaK HayKa U Iporecc 1 nomotexa I
https://m.edsoo.ru/863e9214
33 MeTo/ibl ¥ IOCTHKeHUsT CeleKLIUA pacTeHun 1 bubmoreka [IOK
U JKUBOTHBIX https://m.edsoo.ru/863e9214
34 BuoTtexHo/0rHs Kak oTpac/b IIPOMU3BOACTBA 1 BuGmaorexa IOK
p p a https://m.edso0.1u/863e9336
OBLIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34




11 K/TACC

KoimuyecTBo yacos JJIEKTPOHHbIE
Ne n/m | Tema ypoka Konrtposibabie | IIpakTHueckue HippoBsie
Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchl
1 OBOJIIOLYS U METO/IbI €€ U3yUYeHus 1 0 0 Brbmorexa [OK
https://m.edsoo.ru/863ea20e
) VicTopusi pa3BUTHS TIpeZicTaBIeHU 00 1 0 0 Bbubmioreka LIOK
3BOJIFOLIU https://m.edsoo.ru/863e9570
0 0 bubmioTeka 1IOK
3 MukposBomOLHS 1 https://m.edsoo.ru/863e9cle
[Tonmynsmys Kak 371eMeHTapHasi eJUHULIA
4 BU/Ia ¥ 3Bo/MIOIMH. JlabopaTopHas paboTa Ne 1 0 0.5 bubmmoreka LIOK
1 «CpaBHeHe BH/IOB 110 ' https://m.eds00.ru/863e99c6
MOp(hOI0rUUecKOMY KpPUTEPUIO»
c [Bwxyiue cusbl (371eMeHTapHbIe (PaKTOpPbI) 1 0 0 bubmmoreka LIOK
3BOJIKOL[UU https://m.edsoo.ru/863e9dad
6 EcrecTBeHHBII 0TOOD U €ro GOpMbI 1 0 0 Bubmorexa [IOK
https://m.edsoo.ru/863e9ed0
Pe3ysibTaThl 3BO/MIOLIUN:
NIpUCIOCcO0/IeHHOCTh OPTaHU3MOB U
. Buzioobpa3oBanue. JlaboparopHasi paboTa Ne 1 0 0.5 bubmmoreka IIOK

2 «Onmcanue MpUCIOCco6/1eHHOCTH
OpraHu3Ma U eé OTHOCUTE/IbHOT'O
XdpakTepa»

https://m.edsoo.ru/863e9fde




bubmmoreka IIOK

3emiie»

8 Hanpasnenuvs 1 nyTy MakpO3BOJIIOLUA
P yr P o https://m.edsoo.ru/863e9cle
9 HeobpaTrMoCTh 3BOJTFOL[UH 0
10 VicTopus )XU3HU Ha 3emiie U MeTO/Ibl eé 0
V3yuyeHusl
0 bubmoTeka 1IOK
11 ['unoTe3bl MPOMCXOXAEHUS KU3HU Ha 3eMie
https://m.edsoo.ru/863ea5a6
12 PasBuTue u3HU Ha 3emJie 110 3pam 1 0 bubmoreka IIOK
rnepuozam https://m.edsoo.ru/863eabbe
OCHOBHBIEe 5Tarbl 3BOJIIOLUY PACTUTE/ILHOTO
13 ¥ KMBOTHOTO Mupa. [TpakTrueckas pabota 0.5 Bbubmioreka LIOK
Ne 1 «/3yueHre UCKOTIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pPacTeHUM U )KUBOTHBIX B KOJUIEKLUSIX»
0 bubmmoreka LIOK
14 CoBpeMeHHas1 clCTeMa OpraHUuecKoro Mupa
https://m.edsoo.ru/863ea48e
bubmmoreka LIOK
15 OBOJTIOLIMA UeioBeKa (aHTpOMoreHes) 0 4
https://m.edsoo.ru/863eac2c
0 Bubmoteka LIOK
16 BUKYLL[Me CU/IbI ((DaKTOPBI) aHTPOTIOreHe3a
A y @ p1) P https://m.edsoo.ru/863ead44
17 OCHOBHBI€ CTaJIUM 5BOJIIOLIUM YesloBeKa 0
13 UenoBeyeckue pacsl U NPUPOJHbIe 0 bubmmoreka IIOK
aZjarnTalyy yejoBeKa https://m.edsoo.ru/863eaea?
PesepBHbIii ypok. O60011I€HIE TI0 TEMe
19 «BO3HUKHOBEHME U pa3BUTHE XXKU3HU Ha 0




20 OKO0JIorus KakK Hayka
21 Cpe/ibl 00MTaHUS U SKOJIOTUUECKHE 0 bubmmoreka LIOK
dakTopbI https://m.edsoo.ru/863eafec
Abuotrueckue dakTopsl. JlabopaTopHast
pabota Ne 3. «Mopdonoruueckue
97 0C0OEHHOCTH pacTeHWM 13 Pa3HBIX MECT 0.5 Bubmioreka IIOK
obuTanusi». JlabopaTopHas pabora Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusiHve cBeTa Ha POCT U pa3BUTHE
yepeHKOB KoJieyca»
bubmmoreka LIOK
23 Buotrueckue gakTopbl 0 nomotexa I
https://m.edso0.ru/863eb348
OKooruueckre XapakTepUCTHUKU
24 norysisiun. [Tpaktryeckast pabora Ne 2 0.5
«[ToACYET MIOTHOCTU MOMYJISLUN Pa3HbIX '
BU/IOB PacCTeHUI»
bubmoTeka 1IOK
25 Coob1iecTBa opraHu3MoB — OHOL[EHO3 0
m P H https://m.edsoo.ru/863eb46a
bubmioreka LIOK
26 OKoJioruueckKre CUCTeMbI (9KOCHUCTEMBI) 0 4
https://m.edsoo.ru/863eb46a
OcHOBHBbIe TI0Ka3aTed 9KOCUCTEMBI.
. 0 bubmioreka LIOK
27 OKoJjioruueckue nvupamu/sl. CBONCTBa
https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
28 [IpupopHbIie 3K0CHUCTEMBI 0
29 AHTpOIIOreHHbIe 3KOCUCTEeMBbI 0




30 Buocdepa — rinobanbHas 3KocMcTeMa 1 0 bubmoreka LIOK
3emu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEpPHOCTH CYLL[eCTBOBaHHUS 1 0 bubmmoreka IIOK
6uocdepsi https://m.edsoo.ru/863ebd16
32 YenoBeuecTBO B brochepe 3eMiu 1 0
33 Cocyl1jecTBoBaHre NpUPOAbI U 1 0 bubmmoreka LIOK
yejioBeyecTsa https://m.edsoo.ru/863ebale
34 Pe3epBHbIii ypok. O600IIIeHIE TEMBI 1 0
«Coo0111ecTBa 1 9KOJIOTMUECKHe CUCTEMbI»
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2.5
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