MUHHUCTEPCTBO MPOCBELIEHHUS POCCUMCKOUN ®EJEPALIUN
MunncreperBo o6paszoBanusi besaropoackoi obnacru
AJMHHHCTPAIHS MyHHUHNAALHOrO paiiona '"TIpoxopoBekuii paion"
bearopoackoi 00/1acTH

MBOY «Jlyukosckass COLI»

PACCMOTPEHO COI'JTACOBAHO YTBEPK/IEHO
PykoBoautens MO 3aMecTUTE/Ib IMPEKTOPA ﬂnpeK%
Wﬁ?wf : ;/% | A
[Tonamopesa B.H. Mapyuenko B.A. - -1y Hexypunra H.B.
npotokon Ne3 ot «30» 06 «30» 06 2023 r. [Ipuxaz Ne60/1 ot «25» 08
2023 r. 20231, '

PABOYASI IPOIPAMMA
(ID 406670)

yueOHoro npeavera «buonorus. ba3osblii ypoBeHb»

s obyuatoumxes 10 — 11 knaccoB

Jlyuku 2023



MWHWNCTEPCTBO MNMPOCBELLEHNA POCCUNCKOW ®EAEPALIN
MwuHucTepcTBO 06paszoBaHnA benropoackor obnactum
AAMUHUCTpaLMs MyHULUNANIbHOIO paioHa "'MpoxXopoBCKUIA paiioH"
Benropoackoi obnacTu

MBOY «JlyukoBckasa COLL»

PACCMOTPEHO COrACoOBAHO YTBEPXOEHO
Pykosogutens MO 3amecTuTenb AupekTopa  Anpektop

NMoHamopesa B.H. MapyLeHko B.A. HexxypuHa H.B.
npotokos Ne3 oT «30» 06 «30» 06 2023r. Mpuka3 Ne60/1 oT «25» 08
2023 . 2023 .

PABOYASA MPOrPAMMA
(ID 406670)

yuebHoro npeameTa «buonorus. 5asoBblit YpPoBEHb»

ans obydarowmxes 10 — 11 knaccos

Jlyukun 2023






NMOACHUNTEJIbHAA SATTMCKA

Mpy pa3paboTke nporpammbl MO 6MONOrMMA TEOPETUYECKYHO OCHOBY A1
onpefeneHns MoAXOA0B K (DOPMMPOBAHUIO COAepXKaHWs Yy4yebHOro npeameta
«buonorna» coctaBunn:  KOHUeNnTyanbHble nonoxeHua ®roc COO o
B3aMMOOOGYCNOBNEHHOCTU  LieNeld, CoAepXaHus, pe3ynbTaToB O00y4YeHus 1
Tpeb0oBaHWin K YPOBHIO MOATOTOBKM BbIMYCKHUKOB, MOMIOXEHUS 06 00LMNX LeNsx v
NpUHLUMNAX, XapaKTepu3ytoLMX COBPEMEHHOE COCTOSHWE CUCTEMbl CPefHero
obuiero ob6pasoBaHus B Poccuiickoin Pepepaunn, a TakkKe TMOMOXKEHUSA O
cneymdgmke 6ruonorny, eé 3Ha4eHUM B NO3HAHUN XXMBOI NPUPOALI U 0becrneyeHnn
CYLLIECTBOBaHMSA YesioBeveckoro obuiectea. CorfliacHO Has3BaHHbIM MOOXKEHUSM,
onpefeneHbl 0OCHOBHbIE PYHKLMM NPOrpaMMbl Mo 6MON0rnm 1 eé CTpyKTypa.

Mporpamma Mo 6uonoruv AaéT npeactasieHe O Uensx, 06 o6Llen
cTpaterm 06yyeHUs, BOCMUTAHUA W PasBUTUA 00y4alOLMXCA CpeacTBaMu
yyebHOro npeameta «buonorusi», onpegenser o06s3atesibHOe NPeAMETHOE
coAepXaHue, ero CTPYKTypy, pacnpefeneHve no pasgenaMm U Temaw,
PEKOMEHYeMYO MOCNef0BaTelbHOCTb U3YUYeHNs yYebHOro martepuana ¢ y4éTom
MEXMNPeAMETHbIX W  BHYTPUMPEAMETHbIX CBA3€i, /IOrMKM 06pa3oBaTelbHOro
npovecca, BO3paCTHbIX 0COOEHHOCTEN 06YyYatoLLNXCS.

B nporpamme no 6uonornmM  TaKXKe Yy4MTbiBalOTCA  TpeboBaHMS K
NNaHUPyeMbIM JINYHOCTHLIM, MeTanpeamMeTHbIM U NPeAMETHbIM  pe3y/bTartam
0byyeHVss B  (DOPMMPOBAHUM  OCHOBHbLIX BWAOB  Y4eOHO-MO3HABATE/IbHOM
[eaTeNbHOCTU/YYebHbIX [LeNCTBUIA 00y4YatoWmMXcst N0 OCBOEHMIO COAepXKaHus
Bronornyeckoro obpasosaHus.

B nporpamme no 6uonorum (10-11 knaccel, 6a30BbI YPOBEHL) peann3oBaH
MPUHLMN NPEEMCTBEHHOCTN B M3Yy4eHUU 6OuMonorun, 6narofaps 4Yemy B HeW
MpoCMaTPUBAETCA  HanpaBNeHHOCTb Ha  pa3BUTWE 3HAHWA, CBA3AHHbLIX C
(hopmMupoBaHMEM  eCTECTBEHHO-HAYy4YHOI0  MUPOBO33PEHUS, LLEHHOCTHbIX
OpUEeHTaLUMIA INYHOCTK, 3KONOrMYECKOrO MbILLIEHNSA, NPeACTaBIeHnin 0 340P0OBOM
obpase XXM3HM N BGepeXXHbIM OTHOLUEHMEM K OKpY)KalolLlel NPUPOAHOI cpefe.
[Mo3aToMy Hapsgy C U3yyeHVeM 00LLeOMOOrMUYeCKNX TEOPUIA, a TakKe 3HaHUI O
CTPOEHUN XMBbIX CUCTEM Pa3HOMo paHra n CYLHOCTN OCHOBHbIX NPOTEKaOLWMX B
HMX NPOLLeCCOB B MporpaMmmMe Mo 6vmonorum yaeneHo BHUMaHWE UCMO/b30BaHNIO
MO/TYYEHHbIX 3HAHWIA B NOBCELHEBHOM XXU3HN AN peLleHns NPUKNagHbIX 3a4ad, B
TOM uucne: NPoPUNaKTUKN HacNneACTBEHHbIX 3ab0/eBaHNA YenoBeka, MeauKo-
reHeTMYeCKoro KOHCYNbTUPOBaHWS, 060CHOBaHMS 3KOJIOMMYECKM
LleN1ecoobpasHoro rMoBefeHNss B OKpY)Kalolleld NpUPOAHOW cpede, aHaimsa
B/IMSIHNA XO3AWCTBEHHON [eATeNlbHOCTU YesioBeka Ha COCTOSHME MPUPOAHBLIX 1
MCKYCCTBEHHbIX 3KOCUCTEM. Y CUIEHNE BHUMAHUS K NPUKIaAHON HanpaBieHHOCTU
y4yebHOro npegmeta «bnonorusa» NPOANKTOBAHO HEOOXOAMMOCTLIO ObecrneyeHus



YCNOBUI ANA PeLleHns O4HOM U3 aKTyasibHbIX 3afady LIKO/bHOro 61M0n0rnyeckoro
obpas3oBaHWa, KoTopas npegnonaraet  (opMupoBaHMe Yy 0By4vatoLMXCS
CMOCOBGHOCTN afanTMpoBaTbCA K W3MEHEHMSM AMHAMUYHO pPa3BMBAMOLLErOCH
COBPEMEHHOI0 Mupa.

Buonorns Ha ypoBHe cpefHero o6uiero 06pa3oBaHWA 3aHUMaeT BaXKHOe
mMecTo. OHa ob6ecneumBaeT (hopMMpoBaHME Yy O6YyYarOLWMXCA MNPeACTaB/EHNIA O
Hay4yHOW KapTuUHe Mupa, paclumpseT u 0600LLaeT 3HaHWA O XXMBOW Mpupoje, eé
OT/INYUTENbHBIX MPU3HAKaxX — YPOBHEBOM OpraHu3auMm K 3BOJMOLMK, CO34a6T
YCNOBUA  ONS:  MO3HAaHWA  3aKOHOB  XKMBOW  MpuUpodbl,  (hOpMUPOBaHUS
(PYHKUMOHaIbHOM TpaMOTHOCTW, HaBblKOB 3[0POBOro W 6e3omnacHoro obpasa
YXM3HW, 3KOMOMMYECKOro MblLLIEHNS, LLeHHOCTHOIO OTHOLLUEHWS K YXMBOW Npupoge
N YeNOBEKY.

BonbLuoe 3HayYeHre 61MONOrUA UMEET Takxke AN5 PeLleHns BOCNUTATENbHbIX U
pasBMBalOWMX  3a4a4y  cpegHero  oOuwlero  obpasoBaHusA,  couumanmsayumun
obyuatowmxcs. M3yyeHme 6ronornm obecnevmsaeT ycnosus Ana GopmMmnpoBaHms
WHTENNEKTYa/IbHbIX, KOMMYHUKAUMOHHLIX W  WH(OPMALUVOHHbLIX  HaBbIKOB,
3CTETUYECKOWN KyNbTYpbl, CNOCOOGCTBYET WMHTErpaumMm OGUONOrMYECKUX 3HaHWUIN C
NpeLCTaBNEHNAMN M3 APYrNX YUYeOHbIX NPeAMETOB, B YaCTHOCTU, (DU3NKU, XUMUK
N reorpadun. HasBaHHble MOMOXKEHUA O MpefHa3Ha4YeHUN y4ebHOro npeameta
«buonorms» CcocTaBuav OCHOBY [NS  ONpeAeneHns MoAXOA0B K OToopy U
CTPYKTYPMPOBaHUIO €ro CoAepXXaHusi, MpefCTaB/IEHHOro B nNporpaMMe o
ouonormu.

OT1bop copepxkaHUs y4yebHOro npeamerta «buonorus» Ha 6a30BOM YPOBHE
OCYLLECTB/IEH C MNO3ULMIA KyNbTypocoobpa3HOro MofAxoda, B COOTBETCTBUM C
KOTOpbIM 0Oyyatowmecs [0/HKHbI OCBOWUTb 3HAHWUA W YMEHUSA, 3HauuMMble NS
(hopmupoBaHMsA 00LLe  KynbTypbl, ONpeaenstowme afgekBaTHOe MoBeAeHue
YesioBeKa B OKPYXKatoLLei NMpupofHOW cpefe, BOCTpeboBaHHbIe B MOBCEAHEBHOM
XXMU3HW U MPaKTUYecKon aeatenbHOCTU. Ocoboe MeCcTO B 3TOW CUCTEME 3HAHWIA
3aHUMAtOT 3/IEMEHTbI COAepPXXaHus, KOTOPbIe CNyXXaT OCHOBOW ANt (POPMMPOBAHUA
NpefCcTaBfEHNA O COBPEMEHHOW eCTeCTBEHHO-Hay4YHOW KapTuHe Mupa U
LEHHOCTHbIX  OpMEeHTauMsX  JIMYHOCTM,  CMOCOGCTBYHOLUMX  FymMaHu3auum
Bronornyeckoro obpasosaHus.

CTpyKTypupOoBaHue cofepXaHus y4ebHOro MaTepuasa B Mporpamme Mo
6MoNorMmMm OCyLecTBNEHO C YYETOM TMPUOPUTETHOIO 3HAYeHWA 3HaHWIn 06
OT/INUYUTENbHBIX 0COBEHHOCTSX XXMBOI MPUPOLbI, O €€ YPOBHEBOIN OpraHm3aLmmn 1
3BONOUMN. B COOTBETCTBUM C 3TUM B CTPYKTYpe y4ebHOro npegmeta «bmonoruna»
BblA€NeHbI CNnefytoLe coaepaTeNbHble NMMHUKN: «Brnonorna Kak Hayka. MeTogbl
Hay4yHOro nosHaHusa», «KneTka Kak 6uonoruyeckas cuctema», «OpraHusm Kak



buonoruyeckas cucrema», «Cuctema M MHOroobpasme OpraHMYecKoro mupa,
«OBO/IOLUSA XXMBOW NPUPOABI», «DKOCUCTEMbI 1 NPUCYLLNE UM 3aKOHOMEPHOCTU.

Llenb m3yueHuss yyebHoro npeameTta «buonorus» Ha 6a30BOM YpOBHe —
OBNnafleHne  ObyyvaloWMMNCA  3HaHUAMU O  CTPYKTYPHO-(hYHKLMOHA/IbHOM
OpraHm3aunmM >KMBbIX CUCTEM PasHOro paHra W npuobpeTeHne  yMeHWI
MCNONb30BaTh 3TU 3HAaHWUA A1 TPaMOTHbIX [AEACTBUA B OTHOLUEHUN OOBLEKTOB
YXMBOI MPUPOLbI U pPeLeHNs PasInUHbIX XXU3HEHHbIX MPO6IEM.

JOoCTKeHNe Uenn mU3ydeHus ydebHoOro npeameta «buonorus» Ha 6a30BOM
YPOBHE 06ecrneynBaeTcs peLleHeM creayroLlmx 3afay:

OCBOEHVE 0O6Yy4aroLMMUCA CUCTEMbl 3HAHWA O OGMONOrMYECKUX Teopusx,
YUYeHUAX, 3aKOHaX, 3aKOHOMEPHOCTAX, TMNoTe3ax, npasunax, Cnyxawmnux 0CHOBOM
Ana (hopMupoBaHUA NpeAcTaBieHUd O eCTeCTBEHHO-Hay4YHO KapTuHe Mupa, o
MeTofaxX Hay4HOro no3HaHusi, CTPOEHUWU, MHOro06pasumn N 0COBEHHOCTAX YKUBbIX
CUCTEM Pa3HOro YPOBHSA OpraHv3aLmu, BblAAKOLMXCA OTKPbITUAX U COBPEMEHHbIX
nccneaoBaHUsaX B bronoruu,

(hopmupoBaHMe Yy 06yYaroLMXCA MO3HaBaTe/bHbIX, WHTENEKTYa/IbHbIX W
TBOPYECKMX CMOCOOHOCTEN B NpoLiecce aHanM3a fAaHHbIX O MyTAX PasBUTUA B
OMOoNOrMmM Hay4HbIX B3rNA40B, MAed M MNOAXOA0B K U3YYEHUHD XKMBbIX CUCTEM
pa3HOro YpoBHSA opraHu3auuu;

CTaHOB/IEHMe Yy obyvarowmxca obuwein  KynbTypbl, (QYHKLMOHALHOM
rpaMOTHOCTK, Pa3BUTNE YMEHWNA OOBACHATb U OLEHMBATL SB/IEHNA OKPY>XKAIOLEro
MMpa >XMBOW MPUPOAblI HA OCHOBAHUW 3HAHWA W ONbITA, MOJYYEHHbIX MPK
n3ydeHumn bruonorum;

(hopmupoBaHMe Yy O0OydYaloOWMXCH YMEHWUA WNNKCTPMPOBATL  3HAYeHUe
OMONOrNYECKMX 3HAHUIA B MNPAKTMYECKON [eATeNlbHOCTU 4YesioBeKa, PasBUTUM
COBPEMEHHbIX MEeAULMHCKUX TEXHOOMIA N arpobrOTEXHOOMNIA;

BOCNMUTaHMe YOeXAEHHOCTU B BO3MOXXHOCTU MO3HAaHWUSA 4Ye/I0BEKOM >KUBOM
NpUpoabl, HEO6XOAMMOCTN GEPEXKHOIO OTHOLLIEHUS K HEi, COBMOAEHUA ITUUYECKNX
HOPM NPV NPOBEAEHNN BNONOTMYECKNX UCCNEA0BAHNN;

OCO3HaHWe LEeHHOCTM OUMOMOrMYEeCKUX 3HaHWA A1 NOBbILWEHNA YPOBHSA
9KO/IOrMYEeCKO KyNbTypbl, A/18 (HOPMUPOBAHNA HAYYHOr0 MUPOBO33PEHNS;

NPUMeHeHNe NPUOBPETEHHBIX 3HAHWIN N YMEHWNIA B NOBCEAHEBHOW YXXN3HN A1
OLLeHKM NOCNeACTBUIA CBOEN [eATe/IbHOCTM NO OTHOLLEHWUIO K OKPYXKatoLLet cpefe,
COOGCTBEHHOMY 340pOBbIO, 000CHOBaHME W COONIOAEHME Mep NPOUNIAKTUKK
3ab0neBaHui.

B cucrteme cpefHero obuiero o6pasoBaHus «buonorus», usyyvaemas Ha
6a30BOM YPOBHE, ABMSETCA 006s3aTe/IbHbIM Yy4eOHbIM MpeaMeTOM, BXOAALLMM B
cocTaB NpeAMETHOIN 061acT «ECTECTBEHHO-HayYHbIe NPEAMETbI».



[na nsyyeHns éruonornm Ha 6a30BOM ypoBHE CpefHero obuiero obpasosaHus
oTBoauTcA 68 yacos: B 10 knacce — 34 vaca (1 yac B Hegento), B 11 knacce — 34
yaca (1 yac B Hefento).



COOEP>XAHVE OBYUEHUA
10 KNTACC

Tema 1. buonorusa Kak Hayka.

Buonorus kak Hayka. CBasb 610/10rMm C 06LLECTBEHHLIMU, TEXHUYECKUMU U
APYTUMW eCTECTBEHHbLIMW HayKaMK, (OMN0COUEN, STUKOIR, 3CTETUKOMN M MPaBOM.
Ponb 6Guonorm B (HOPMMPOBAHUN COBPEMEHHON HAY4YHOW KapTWHbI MUpa.
Cucrtema 6M0/10rMyYecKnX Hayk.

MeToAb! No3HaHWS XNBOW Npupoabl (HabnoAeHne, 3KCNEPUMEHT, OnuncaHue,
n3MepeHue, KnaccuuKkaums, MOAeNupoBaHue, CTaTtucThyeckas 06paboTka
[AaHHbIX).

JemoHcTpaumn:

MopTpeTsl: Y. AapsuH, ['. MeHgens, H. K. KonbLos, xX. YoTcoH n . Kpuk.

Tabnuubl 1 cxembl: «MeToAbl NO3HAHUS XXUBOWN MPUPOLbI».

JlabopaTopHble 1 nNpakTu4yeckue paboThbil:

MpakTnyeckas pabota Ne 1. «lMcnofib3oBaHMe pas3fIMyHbIX METOLOB Mpu
N3yYeHNN BUONOTNYECKNX 0OBEKTOBY.

Tema 2. )KnBble CUCTEMbI U UX OpraHn3aLuns.

JKuble cuctembl (brocncTeMbl) Kak NpegMeT u3ydeHus oronornn. Otamyne
XXMBbIX CUCTEM OT HeOpraHM4eckom NprUpoabl.

CsoiicTBa 6rocncTemM 1 NX pasHoobpasne. YPoBHU OpraHn3aumm 6UoCnCTem:
MOJSIEKYNIAPHBIA,  KNETOYHbIN, TKaHEBbIA, OpPraHW3MeHHbIW,  MNONYNALUMOHHO-
B10BOI, 3KOCUCTEMHbIN (6MOreoL,eHOTUYECKMIA), BUOCHEPHbIN.

JemoHcTpaumn:

Tabnuubl N cxembl: «OCHOBHbIE MPU3HAKN YKNU3HU», «YPOBHU OpraHm3aLmm
XXMBOI MPUPOLbI».

O6opygosaHue: mogenb Monekynsl AHK.

Tema 3. XMMUYECKUIA COCTaB U CTPOEHNE KITETKN,

XUMUYECKNA cOoCTaB KNETKU. XUMUYECKME 3/IEMEHTbI: MaKpO3/1eMeHTbI,
MWKPO3/1IeMeHTbI. Boga 1 MUHepasibHbIE BELLLeCTBa.

@®YHKUMN  BOAbI W MWHepasibHbIX BellecTB B KeTke. [loafepxkaHue
OCMOTMYeCKOro b6anaHca.

Benkn. CoctaB 1 CcTpoeHMe 6enkoB. AMUHOKUCNOTbI — MOHOMEpbI 6enKoB.
He3aMeHMMble 1 3aMeHVIMble aMUHOKMCNIOTbl. AMUHOKWUCNOTHbIA COCTaB. Y POBHM
CTPYKTYpbl 6€/lKOBOW  MOMeKynbl  (MepBMYHas, BTOPUYHAA, TPETUYHAA U
YyeTBepTUYHAA CTPYKTypa). XMMUYeCcKuMe CBOMCTBA 6enkoB. buonornyeckue
(hyHKUNN 6EeNKOoB.



depmeHTbl — 6Guonormyeckne Karanmsatopbl. CTpoeHVe  (pepMeHTa:
aKTUBHBIA LEHTP, cybcTpaTHas cneunguyHocTb. KodepMeHTbl. BuTamuHbl.
OT1nuna hepMeHTOB OT HEOPraHNYECKNX KaTam3aTopOB.

Yrnesodpl: MoHocaxapuibl — (riokKos3a, pubo3a UM [Ae30Kcnprb03a),
Aucaxapuibl (caxapo3a, nakTo3a) M nonmcaxapuibl (Kpaxman, [/IMKOreH,
LIen1k0/103a). bronornyeckne PyHKUUM yrnesoLos.

Ninnngpl:  Tpuravuepuabl,  gocgonunuabl, crtepougbl.  TmapodubHo-
rmgpoobHble cBoilcTBa. Buonoruveckne yHKunMM nunugos. CpaBHeHMe
yrneBofoB, 6e/1KOB 1 MNMNL0B KaK UCTOYHMKOB 3HEpPruu.

HyknenHoBble kucnotbl: AHK u PHK. Hykneotugbl — MOHOMEpHI
HYKNenHoBbIX KUCMoT. CTpoeHne n yHKumn AHK. CtpoeHne n pyHkumm PHK.
Buabl PHK. AT®: cTpoeHue n pyHKUUW.

LinTonornsa — Hayka o KneTke. KnetouHas Teopusi — NpumMep B3auMOAencTBuS
Naen 1 (pakToB B HAYYHOM MO3HAHMKU. MeTOAbl N3YUYeHUs KNETKMN.

Knetka KakK LefocTHasa »>kuBasa cuctema. OOWMe nNpuUsHaKM KNeToK:
3aMKHYyTas Hapy>kHas Memb6paHa, Monekynbl JHK kak reHeTuuyeckuin annapar,
cucTema cuHTesa 6enka.

Tunbl KNETOK: 3yKapuoTuyeckas W MpokapuotTuyeckad. OCOBEHHOCTU
CTPOEHUA MPOKapUOTMYECKON KNneTKU. KneTouHas cTteHka Gaktepuid. CTpoeHue
3YKapnoTUYecKo KneTkn. OCHOBHble OT/IMYMSA PaCTUTENIbHOW, >XUBOTHOW U
FPUOHOIN KNETKM.

[10BEpPXHOCTHbIE CTPYKTYPbl KNETOK — KNeToYHas CTeHKa, MMUKOKaIMKC, UX
(hyHKUmMK. MnasmaTnyeckas membpaHa, eé cBoincTea M (hyHKUMK. LinTonnasma un eé
opraHongbl. OfHomembpaHHble opraHomibl Knetku: AIC, annapaTt [onbaXxu,
NM30CcoMbl. [1onyaBTOHOMHbIE OpraHouibl KMeTKU: MWUTOXOHAPWUW, MAacTufbl.
[MponcxoxaeHne MUTOXOHAPWIA WM nnactugd. Bugbl nnactng. Hemem6paHHble
opraHoubl KNeTKU: PUOOCOMbI, K/ETOYHbIA LEHTP, LUEHTPUONWU, PECHUYKMN,
XTIYTUKU. PYHKLNN OPraHOMA0B KNETKU. BKNOUYEHNUS.

AOpPO — perynatopHbli LUEHTP KneTkn. CTpoeHne agpa: agepHas 060104Ka,
Kapuoniasma, XpoMaTUH, A4PbILLKO. XPOMOCOMBbI.

TpaHCNopT BELLECTB B KNETKE.

JemoHcTpauymn:

MopTpeTbl: A. JleBeHryk, P. I'yk, T. LLBaHH, M. LLneiigeH, P. Bupxos, OX.
YoT1coH, ®. Kpuk, M. YunknHc, P. ®paHknuvH, K. M. bap.

Onarpammbl:  «PacnpefieneHne  XUMUYECKUX 3/1EMEHTOB B HEXWUBOMW
npupoge», «PacnpegeneHne XMMMYeCKNX 3/1EMEHTOB B XXMBOW NPUPOAE.

Tabnuupl 1 cxembl: «llepuognyeckas Tabnmua XUMUYECKUX 3M1EMEHTOBY,
«CTpoeHve MOMIEKYNbl BOAbI», «brnocnHTe3 6enkay», «CTpoeHne MoeKynbl 6eska,
«CTpoeHve epmeHTa», «HyknenHoBble KucnoTel. JHK», «CTpoeHWe MOnekynbl



ATO», «CTpoeHNe 3yKapnoTUYECKOW KNeTKuM», «CTPOEHME YXUBOTHOM KNETKW»,
«CTpoeHMne pacTuUTe/lbHOM KNeTKn», «CTPOeHMEe MNPOKApPUOTUYECKOM KNETKU»,
«CTpoeHue aapa KNeTkn», «YTNeBoabl», «Junuasi».

O6opynoBaHMe: CBETOBOM MMWKPOCKOMN, 06o0pyAoBaHve [ANS NpoBefeHUs
HabMO4EHUIA, W3MEPEHWNIA, 3KCMEPUMEHTOB, MWKpoOMpenapaTbl PacTUTENbHbIX,
YXMBOTHbIX N B6aKTepuasibHbIX KIETOK.

JlabopaTopHble 1 nNpakTu4yeckue paboThbil:

NabopatopHast pa6ota Ne 1. «M/3yyeHue KaTa/IMTUYECKON aKTUBHOCTU
(hepMeHTOB (Ha NpuMepe amunasbl UK KaTanasbl)».

NNabopatopHasi pabota Ne 2. «l/I3yyeHMe CTPOEHUSI K/ETOK pacTeHui,
XXMBOTHbIX M GaKTepuiA Nog MUKPOCKOMOM Ha roToBbIX MUKporpenapaTax v KX
onucaHue.

Tema 4. X)Kn3HefeaTeNnbHOCTb KNETKMW.

OO6MeH BeLlecTB, UM meTabonmnam. Accummnsauma (NNacTUYecKnin 0omeH) v
anceummnaums  (aHepreTMyeckmin obmeH) — ABe CTOPOHbI e4MHOro rnpouecca
mMeTabonusMa. Posb 3aKOHOB COXPaHeHWs BeLeCcTB M 3Heprum B MOHUMaHWUU
mMeTabonnsma.

Tunbl 06MeHa BeLLECTB: aBTOTPOMPHbIA N reTepoTPOdHbIA. Ponb (PepMeEHTOB
B 0OMeHe BeLLeCTB 1 NpeBpaLLeHNN 3HEPTUN B KNETKE.

doTtocmHTe3. CeeToBad W TemHOBasd (Pasbl (POTOCMHTe3a. Peakuuu
(poTOCUHTE3a. DPPEKTUBHOCTL (POTOCUHTE3A. 3HaYeHUe (hOTOCUHTE3a AN XKU3HU
Ha 3emne. BivsHue ycnoBuin cpefbl Ha )OTOCMHTE3 U CNOCO6bLI MOBbLILIEHNS €ro
MPOAYKTUBHOCTU Y KY/IbTYPHbIX PACTEHWIA.

XemocuHTe3. XeMOCUHTesupytowmne 6aktepun. 3HauyeHe XeMocuHTesa A
XU3HN Ha 3emne.

AHepreTnyecknii 0b6MeH B K/eTKe. PacluensieHne BeLecTB, BblAeneHve U
aKKyMYy/iMpOBaHWe 3Heprum B KNeTKe. JTanbl 3HEpreTM4yeckoro obmeHa.
['Nnkonuns. bpoxkeHne u ero BuAabl. KMCNopoaHOE OKUCNEeHWE, WK KNeTovHoe
[blXaHue. OKuncnnTenbHoe (hocchopunmpoBaHue. APEeKTMBHOCTb
3HepreTNYecKoro obmeHa.

Peakunm matpuyHoro cuHTtesa. [eHeTuueckad wuwHpopmauma u  AHK.
Peanmsaums reHeTMyeckor MHMopMauum B K/eTke. eHeTUYecKMin Kog u ero
cBoOMCTBa. TpaHCKpunuua — matpuyHbld cuHte3 PHK. TpaHcnsauma — 6uocuHTes
benka. 3Tanbl TpaHcnauuu. KopuposaHue amMUHOKMCNOT. Ponb pubocom B
brocunHTe3e benka.

HekneTouHble hopMbl XN3HM — BUPYCbI. icTopus OTKpbITUA BUpYycos (. U.
BaHOBCKMiA). OCOGEHHOCTM CTPOEHUA W XKU3HEHHOro UMKNa BUPYCOB.
BakTepnotarn. BonesHW pacTeHWid, >XMBOTHLIX W Ye/l0BEKA, BbI3blBAEMbIE
BUpycamu. Bupyc nmmyHogemumta 4denoseka (BY) — Bosbyautens CrliA[a.



O6paTHasa  TpaHcKpunuus, peeepTasa W uHTerpasa.  [llpodwmnaktmka
pacnpocTpaHeHUs BUPYCHbIX 3a060/1eBaHWA.

JemoHcTpauymn:

MopTpeTsbl: H. K. Konbuos, 4. V. MiBaHosckuit, K. A. TuMmnpsi3es.

Tabnuupbl U CXembl: «TuMbl NUTaHUSA», «MeTabonmam», «MUTOXOHOPUS»,
«DQHEPreTUYecKnini 06MeH», «Xnoponnact», «PoTocuHTe3», «CTpoeHne AHK»,
«CTpoeHue N PYHKUMOHNPOBaHUE reHa», «CuHTEe3 6efika», «TeHEeTUYECKNIA KoL,
«Bupycbl», «bakTtepnogarn», «CTpoeHne N >XM3HEHHbIN uukn sBupyca CriAa,
bakTepuoara», «Pennvkauma JHK».

O6opygoBaHve: mofenn-annaMkaumm «YasoeHne OHK n TpaHCKpunumsa»,
«BbnocnHTe3 6enka», «CTpoeHME KNETKMU», MOAe/b CTPYKTYpbl AHK.

Tema 5. PasMHOXeHWE U UHAMBUAYa/TIbHOE PasBUTUE OpraHn3MOB.

KNeTouHbIA UMK, WAN XKU3HEHHbIA UMK KNeTKu. VHTeptasa M MUTO3.
[Mpouecchl, npoTekawowme B MHTepdase. Pennvkaums — peakums MaTPUUHOro
cuHtesa [OHK. CTpoeHWe XpOMOCOM. XPOMOCOMHbIA Habop — KapuoTwun.
AnnnonaHblnl - M rannouaHblii - XPOMOCOMHblE  Habopbl.  Xpomatuibl.
LIuTOoNornyeckme OCHOBbI  PasMHOXEHWS U VMHAUBUAYaA/IbHOTO  pasBUTUA
OpraH13MoB.

JeneHne kneTkn — muto3. Ctagmum mutosa. lMpouecchl, Npoucxoasilme Ha
pasHbIX CTaaMAX MUTO3a. BLUONOrMYecKnin CMbICNT MUTO3A.

[MporpaMmmupyemas rnéesb KNeTkn — anonTos.

dPopmMbl pasMHOXeHUA opraHU3MoB: 6ecrnosioe 1 nosnosoe. Buabl 6ecnosnoro
PasMHOXXeHWA: [eneHne HalBoe, MOYKOBaHWe OAHO- U MHOTOK/IETOYUHBIX,
Cnopoobpa3oBaHune, BeretatMBHOE pasMHOXEHME. CKYCCTBEHHOE K/IOHMPOBaHWe
OpraHn3MoB, ero 3HaueHue 4Ns cenekumm.

[Mon10BOE pa3sMHOXKEHWE, ero OTMYKMSA OT 6ecrnosnoro.

Meio3. Ctagun Meiosa. lNpouecchl, NpoMCXogsalme Ha cTagusx Meiosa.
[MoBefeHMe XpomMOCcOM B Meio3e. KpoccuHroeep. buonornyeckuini cmbicn u
3HaYeHve Meiio3a.

[ameToreHes — npouecc 06pa30BaHNA MOMOBbIX KNETOK Y >KUBOTHbIX.
[MonoBble >enesbl: CEMEHHUKN U ANYHUKK. ObpasoBaHWe W pasBUTUE MOMOBbIX
KNeToK — rameT (cnepmaTo3omni, SUEKNeTka) — CrepmaroreHe3 W OBOreHes.
OCOGEHHOCTM CTPOEHUSI SNLEKNETOK M crnepmaro3ongoB. OniofoTBOPeHMeE.,
[MapTeHoreHes.

NHamenayanbHoe pas3BuTue  (OHTOreHe3). 3IMOpPMOHaNbHOE  pasBUTHE
(ambpuroreHes). T1anbl 3IMOPUOHANILHOTO Pa3sBUTUA Y MO3BOHOYHbLIX XWBOTHbIX:
[po6neHne, racTpynsauus, opraHoreHes. [MocTambpuoHasibHOe pasBuThEe. Tunbl
MOCTIMOPNOHANIBHOIO PasBUTUA: MPAMOE, Henpamoe (NNYMHOYHOe). BnuaHwue



CpeAbl Ha pasBMTUE OpPraHM3MOoB, (DAKTOPbl, CMOCOOHbIE BbI3biBATb BPOXAEHHbIE
YPOACTBA.

PocT n pa3suTue pacTeHuil. OHTOreHe3 LBETKOBOIrO PacTeHWs: CTPOeHue
CeMEHMU, CTaann pasBuUTUA.

JemoHcTpauymn:

Tabnuubl M CxeMbl: «®POpPMbl Pa3MHOXXEHUA OPraHM3MoB», «[BONHOE
OMNOAOTBOPEHNE Yy LBETKOBbIX pPacTeHWUM», «BeretatmBHOE pPa3MHOXEHME
pacTeHWUin», «[eneHve KneTkn 6akTepuii», «CTPOEHME MOMOBbIX KMNETOK»,
«CTpoeHne XpPOMOCOMbI», «KNeTouHbId LnK», «Pennvkaums OHK», «MuTo3»,
«Meino3», «IpsMoe 1 Henpsamoe pasBuTUe», «amMeToreHe3 y MIEKONUTAROLLNX U
yenoBeka», «OCHOBHbIE CTaANN OHTOrEHE3a».

O6opynoBaHue: MWKPOCKOM, MUKponpenapaTbl «Cnepmato3onfbl
MIEKONUTAIOLLEro», «AWLEKNeTKa MIEKONUTAaOWero», «KapuokuHes B K/eTKax
KOpeLlKa nykKa», MarHWTHas Mmofenb-annavkauus «[leneHue KNeTKu», MOAEesb
OHK, mogenb meTadazHOM XpOMOCOMB!.

JlabopaTopHble 1 NpakTuyeckue paboThbl:

JTabopatopHas pabota Ne 3. «HabnogeHWe MWUTO3a B K/ETKAX KOHUMKA
KOpeLLKa /TyKa Ha roToBbIX MUKpOMNpenapaTax».

TabopatopHas pabota No 4. «M/3yyeHune CTPOEHWS MNOJIOBbIX K/IETOK Ha
rOTOBbLIX MUKpOMpenaparax».

Tema 6. HacneacTBeHHOCTb M M3MEHUMBOCTL OPraHM3MOB.

[MpeomeT 1 3aa4umn reHeTUKK. IcTopua pasBUTUA TEHETUKN. Ponb LLUTONOT UM
N 3MOPUMONOrMN B CTAHOBNEHUM TeHeTUKW. BKnag POCCUMCKUX U 3apYyOeXKHbIX
YUYEHbIX B pasBUTUe TreHeTUKN. MeTodbl TeHeTukn (rMbpuaoNornYecKuil,
LUMTOreHEeTUYECKUIA, MONEKYNAPHO-TeHeTUYeCKnin). OCHOBHblE reHeTUYecKume
MOHATUA. eHeTUYeCKas CMMBOJIMKA, UCMO/b3yeMas B CXEMaX CKPeLLMBaHWIA.

3aKOHOMEPHOCTWN Hac/nefoBaHWUA NPU3HAKOB, YCTaHOB/EHHble . MeHaenem.
MoHornépunaHoe CckpelimBaHne. 3akOH efuMHO-00pasvud  rMbpuaoB MepPBOro
nokoneHua. [lpaBuno  AOMUHUPOBaHUA. 3akOH  paclUenneHns Mnpu3HaKoB.
['MnoTe3a YMCTOTLI rameT. [osIHOe 1 HeNoIHOE JOMUHUPOBAaHME.

OurnbpngHoe  cKpewlvBaHve. 3aKOH  He3aBMCUMOrO  Hac/ef0BaHWA
NMpu3HakoB.  LluTtoreHetMyeckme  OCHOBbl  AMTMOPUAHOINO  CKPELLMBAHUA.
AHannsupyoulee ckpeLmBaHune. 1icnonb3oBaHne aHaINM3NPYHOLLETO CKPeLLMBaHKA
A9 onpefeneHns reHoTuna ocobwu.

CuenneHHoe HacnegosaHwe npusHakos. Pa6ota T. MopraHa no
CLEenIeHHOMY HacnefoBaHUIO reHoB. HapylleHue CLenieHna reHoB B pesynbTaTe
KpOCCUHroBepa.

XpOMOCOMHas Teopust HacneaCcTBEHHOCTN. ["eHeTUYecKme KapTbl.



['eHeTMKa nona. XpomMoCcoMHoe ornpeaeneHue nona. AyTocoOMbl M MOMOBbLIE
XpOMOCOMbI. ['OMOrameTHble W TreTeporameTHble opraHusMbl. HacnegoBaHue
MPU3HAKOB, CLEMMEHHbIX C MOJIOM.

3mMeH4YMBOCTb. Brabl U3MEHUMBOCTU: HEHACNeACTBEHHas U HAC/eACTBEHHas.
Ponb  cpedbl B HeHacnefCTBEHHOW  M3MEHYMBOCTWU.  XapaKTepucTuka
MOANMDMKALMOHHON N3MEHUMBOCTU. BapnaLMOHHbIA pag 1 BapralumMoHHas KpuBas.
Hopma peakumn npusHaka. KonmyecTBeHHble UM KayeCTBEHHbIE MPU3HaKM U KX
HopMa peakuun. CBoicTBa MOANKDMKALMOHHOW N3MEHUMBOCTU.

HacnefctBeHHasds, WauM reHOTUNUYEcKasd, M3MeH4YMBOCTb. KoMOGUHaTWMBHaA
M3MEeHUYMBOCTb. Melo3 K1 NOMoBOM MNpoLecC — OCHOBa KOMOGWHATUBHOM
M3MeHUYMBOCTN. MyTaLMOHHAasA U3MEHYMBOCTb. Knaccumkaums MyTaumia: reHHble,
XPOMOCOMHbIE, FTeHOMHbIe. YacTtoTa 1 NpuumHbl MyTaumin. MyTareHHble (PakTopbl.
3aKOH roMo/IorMyecKmnx psaoB B Hac/eACTBEHHOM n3MeH4mBocTM H. . BasBusosa.

BHesagepHaa HacneACTBEHHOCTb U USMEHYMBOCTb.

leHeTuKa uyenoseka. KapuoTtun uyenoBeka. OCHOBHble METOAblI FeHETUKM
4esIoBeKa: reHeasiornyecknii, 6IM3HeL0BbIA, LUTOTEHETUYECKUIA, BUOXMMUNYECKNIA,
MOJIEKYNAPHO-TEHETUYECKMUIA. CoBpemeHHoe onpeaeneHue reHoTuna:
NMO/IHOreHOMHOe CEKBEHMPOBaHWe, reHOTUNUPOBaHME, B TOM YUCME C MOMOLLbIO
MLUP-aHann3a. HacneacTBeHHble 3ab0/1eBaHUS  4YenioBeKa: TreHHble 00/1e3Hu,
60/1€3HM C HacNeACTBEHHOM MpPeapacnoNoXKeHHOCTbI0, XPOMOCOMHbIE GO/IE3HN.
Comartnyeckue U reHepatuMBHble MyTauun. CTBOMOBble KNETKWU. [lpuHUUNGI
34,0P0BOro 06pasa XXM3HW, AUNArHOCTUKM, MPOPUNAKTUKA U IeYEHNUA TeHETUYECKNX
6onesHein. MefLMKO-TeHETUYECKOEe KOHCY/IbTUPOBaHMe. 3HayeHne MeLMLMHCKOMN
reHeTMKM B NPefoTBPALLEHNN N NEYEHNN TeHEeTUYECKMX 3ab0/1eBaHUNIN Ye/loBeKa.

JemoHcTpaumn:

[MopTpeTbl: . MeHgens, T. MopraH, I'. ge ®pus, C. C. Yetsepukos, H. B.
TumodpeeB-Pecosckuii, H. . BaBnnos.

Tabnuupl 1 cxembl:  «MOHOrMOpPUAHOE  CKpewimBaHMe U ero
LMTOreHeTUYeCcKass OCHOBa», «3aKOH pacLLensieHMs K ero UuToreHeTmyeckas
OCHOBa», «3aKOH  4YWCTOTbl  ramer», «AuUrmbpmnaHoe  CKpeLwimBaHue»,
«LluTonornyeckne  OCHOBbl  AUTMOPULHOTO  CKpewmBaHus»,  «Meinos»,
«B3aumogeincTeme annefibHblX TreHOB», «[EeHETUYECKMe KapTbl pPacTeHWUM,
XVBOTHbIX M 4enoBeka», «[eHeTuKa nona», «3aKOHOMEPHOCTU Hac/efoBaHWA,
CLUEMMEHHOrO C nonom», «KapuoTunbl YenoBeKa U XUBOTHbIX», «Buabl
N3MEeHYMBOCTU», «MofM(MKaLNOHHAA WM3MEHUMBOCTL», «HacnefoBaHue pesyc-
(hakTopa», «'eHeTUKa rpynn KpoBm», «MyTaunoHHas M3MEHUNBOCTb».

O6opygoBaHue: Mofenu-annamkaumm «MoHOrnMepuaHoe CKpeLlinBaHme»,
«HenonHoe [JOMWHMpOBaHWE», «ANrnbpuaHoe CKpellBaHue», «llepekpécT



XPOMOCOM», MWKPOCKOM UM MuKponpenapar «[posouna» (HopMa, MyTauuu
(hopMbl KPbINIbEB M OKpPacku Tena), repbapuii «Copox NOCEBHOMN».

JlabopaTopHble 1 nNpakTuyeckue paboThbil:

JTabopaTopHas pabota Ne 5. «M/3yyeHue pe3ynbTaTtoB MOHOrMOPUAHOIO W
AUTNBPULHOIO CKPEeLMBaHUSA Y AP030gn/bl Ha TOTOBbLIX MUKPOMpenapaTax».

JTabopatopHas pabota Ne 6. «M3yyeHne MOANIMKALMOHHOW N3MEHUMBOCTH,
MOCTPOEHNEe BapuaLMOHHOI0 psaa 1 BapuaLMoOHHOM KPUBOW».

NabopatopHast pa6ota Ne 7. «AHanM3 MyTauuid y Apo30(Wbl Ha rOTOBbIX
MUKporpenapaTax».

MpakTnyeckaa pabota Ne 2. «CocTaBneHMe W aHan3 POAOCNOBHbIX
yenoBeKa.

Tema 7. Cenekuma opraHnsMoB. OCHOBbI BMOTEXHOMOMUMN.

Cenekums Kak Hayka v npouecc. 3apoxieHve cenekumm v AoMecTUKaLms.
Yuenne H. W. BaBunoBa 0 LeHTpax MNPOUCXOXAEHUS M  MHOroobpasus
KYNbTYPHbIX pacTeHWid. LIeHTpbl NPOUCXOXAEHMS AOMALUHUX >XMBOTHbLIX. CopT,
nopoja, LTamm.

CoBpemeHHble MeToAbl cenekumn. MaccoBblil U MHANBUAYaNIbHBIA OTOOPbI B
CeNeKuMn pacTeHUA M KMBOTHbIX. OleHKa 3KcTepbepa. BAn3KopoACTBEHHOE
CKpewnBaHve — WHOPUAUHT. Yuctas nHWA. CKpewmBaHWe UUCTbIX JIMHUNA.
"eTeposuc, nnn rmbpuaHas cuna. HepoAaCTBEHHOE CKpelyvBaHue — ayTOpUAMHT.
OTtpganéHHasa rvopuamsaums u  eé ycnexu. VICKYCCTBEHHbIA MyTareHes MU
noflyyeHne MOAMNIONLOB. [JOCTMXKEHMSI CeMeKUMM PacTeHWUr, >XMUBOTHBLIX U
MUKPOOpPraHu3moB.

BuotexHonorma Kak oTpacib MPoM3BOACTBA. [eHHas MHXeHepus. ITanbl
co3fjaHna pekoMbuHaHTHOM JHK 1 TpaHCreHHbIX OpraHu3smoB. KneToyHas
NHXeHepus. KneTouHble KynbTypbl. MUKPOKIOHA/IbHOE PasMHOXEHWE PacTeHWUM.
KnoHnpoBaHue BbICOKOMPOAYKTUBHBIX  CENbCKOXO3ANCTBEHHbIX OpPraH1M3MOoB.

JKonormyeckme M 3TUYeCKMe  NpPobnemMsl. MO - reHeTMYecKu
MOANDULMPOBAHHbIE OPraHn3Mbl.
JemoHcTpaumm:

[MopTpetbl: H. WN. Basunos, . B. MuuypuH, I'. A. KapneyeHko, M. &.
liBaHOB.

Tabnmubl N Ccxembl: Kapta «LIeHTpbl MPOMCXOXAEHNS N MHOroobpasus
KYNbTYPHbIX pacTeHui», «lopoabl AOMALLIHMX XUBOTHbIX», «CopTa KY/bTYPHbIX
pacTeHnin», «OTaanéHHaa rnbpuamsaums», «PaboTel akageMmka M. ®. ViBaHoBa»,
«Monunnongus», «O6beKTbl BUMOTEXHOMOTUMY», «KNETOYHbIE KYNMbTYpbl U
KNOHMPOBaHUe», «KOHCTPYMPOBaHME U NepeHoC reHoB, XPOMOCOM>.

Ob6opynoBaHue: MyISXN MNI0L0B U KOPHENNOA0B AMKUX POPM U KYNIbTYPHbIX
COPTOB pacTeHui, repbapmii «CelbCKOXO3ANCTBEHHbIE PACTEHUS».



J1abopaTopHble 1 NPaKTUYeCKMe paboTbi:

9KcKypeusi «OCHOBHble METOAbl W [JOCTVMDKEHWSI CENEKLMW pPacTeHUid W
XKMBOTHbIX  (HAa  CENEKUMOHHYH  CTaHLMIO, NNEMEHHYID  (hepmy,
COPTOMCMbITATENbHBIA  Y4acTOK, B  TEMIMYHOE XO34MCTBO, NlabopaToputo
arpoyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KNTACC

Tema 1. 3BoNOLNOHHAA BMOMOrUS.

MpeanocbiNkM  BO3HWKHOBEHWUA 3BONIOLMOHHOM TEOpPMU. DBOJIHOLMOHHAS
Teopus U eé MecTo B 6uonornn. BavsHue 3BOMOLMOHHOW Teopun Ha pasBuTue
ouonorun 1 apyrux Hayk.

CBueTenscTBa 3BOMOLUMKN. [ManeoHTONOrMYecKue: MocnesoBarTe/ibHOCTb
MOAB/MIEHUA BWLOB B MaNEOHTONOIMYECKOW NIETOMUCK, MepexoiHble (opMbl.
Buoreorpaduyeckue: CXoACTBO U pasnnyne dayH v (op MaTeprMKoB 1 OCTPOBOB.

AMOpMONoOrnyeckne: CXoACTBA M pasnuMa 3MOPUOHOB pasHbIX BUOB
MO3BOHOYHbIX. CpaBHUTENbHO-aHAaTOMUYECKME: TOMOJIOTUYHbIE, aHaNOrNYHbIe,
PYAUMEHTapHble OpraHbl, araBu3Mbl. MoeKyNApHO-OMOXUMNYECKME: CXOACTBO
MEXaHW3MOB HaCNeCTBEHHOCTM M OCHOBHbIX MeTabo/MyecKUX MNyTeln y BCex
OpraH13mMos.

JBonOUMOHHas Teopuss Y. [apsuHa. T1peanocbiiku  BO3HUKHOBEHUA
[apBvHU3Ma. [BVXKYyLUME CWUNbl 3BOMIKOLMU BMAOB MO JapBuHy (M30bITOYHOE
Pa3sMHOXKEHME MPU OrpaHNYEeHHOCTU PecypcoB, HeornpenenéHHas U3MeH4YMBOCTD,
6opbba 3a CyLlecTBOBaHMe, ECTECTBEHHbIA 0TOOP).

CuHTeTu4yeckas Teopus agontounmn (CT3I) 1 eé 0OCHOBHbIE MOIOXKEHUS.

Mwukpoasontouus. Monynaums Kak eauHULa BU4a 1 3BOJTHOLUN.

Amxywme cunbl (pakTopbl) 3BOAKOLUN BULOB B npupoge. MyTaunoOHHbIN
Mpouecc M KoMOMHATMBHAA WM3MeHUYMBOCTb. [1ONYyNAUMOHHbLIE BOMHbI U Apeind
reHoB. V3onaumsa v murpayms.

EcTecTBEHHbIM OTOOP ~— HanpasnAwWMA  haktop 3sonouMn. Popmbl
ecTeCTBeHHOro oTéopa.

Mprcnoco6eHHOCTb OpPraHM3MOB Kak pe3ynbTaT 3sonouun. pumepsl
MpUCNoco6/ieHNiA y opraHn3mMoB. ApoMopdOo3bl 1 MAMO-aganTalun.

Bug v BugoobpasosaHve. Kputepun Buga.  OCHOBHble  (hOpMbl
B1006pa3oBaHuA: reorpaguyeckoe, 3K0I0rM4ecKoe.

Makpoagontouus. Popmbl  3BOMOUMK:  (hUNeTUYecKas, AMBEPreHTHas,
KOHBepreHTHas, napainensHas. HeobpaTMMoCTb 3BOOLUN.

[MpouncxoxaeHre 0T Hecneuuan3nMpoBaHHbIX MpeaKoB. MporpeccupytoLyas
cneymanusauyms. AganTueHasa paguaums.

JemoHcTpauymn:



MopTpeTbl: K. JlInHHer, XK. b. lamapk, Y. OdapsuH, B. O. Kosanesckuii, K.
M. Bap, 3. I'ekkens, ®. Mronnep, A. H. CesepL,0B.

Tabnuupl 1 cxembl: «Pa3BUTME OpraHMYecKoro Mupa Ha 3emse», «3apoabILLm
MO3BOHOYHbIX  >KMBOTHbIX», — «ApPXEoNnTepukce»,  «Popmbl  60pbObI  3a
CYLLIECTBOBaHME», «ECTECTBEHHbIN 0TO0P», «MHOroobpasme COpPTOB PACTEHMIA»,
«MHoroobpasve  nopoa  >KMBOTHbIX»,  «[lonynsauum»,  «MyTauMOHHaS
N3MEHYMBOCTb», «APOMOPMO3bl», «Wanoagantaumm», «O6Llas aereHepaums»,
«[ABMXyLine cunbl 3Bonounn», «KapTa-cxema MaplipyTta nyTewectsus Y.
HapBuHa», «bopbba 3a CyLlecTBOBaHME», «[1pUCNoco6neHHOCTb OPraHU3MOB»,
«[eorpauyeckoe B1aoo6pa3oBaHmeE», «IDKOMOMMYECKOe B1A00Opa30BaHME.

Ob6opynoBaHVe: KOMEKUMA HACEKOMbIX C Pas3/IMYHbIMW TUMAMU OKPACKM,
Habop MnofgoB M CeMsAH, Konnekums «IpuMepbl 3alMTHBLIX MPUCNOCOBNeHNA Y
XXMBOTHbIX», Mofenb «OCHOBHble Hanpas/ieHWUA 3BOJIOLMU», 0O0bEMHAsA MOAe/b
«CTpOoeHue roNoBHOrO MO3ra No3BOHOYHbIX.

Buoreorpauyeckasd Kapta Mupa, Koniekums «®Popmbl  COXPaHHOCTU
MCKOMAEMbIX >KMBOTHbIX W pacTeHWii», Modenb annankaums «llepekpécT
XPOMOCOM»,  BNaXHble npenapatbl «Pa3BuTue Hacekomoro», «Pa3BuTue
NArywKm», Mukponpenapat «po3otuna» (HopMa, MyTaumMn POPMbl KpPbl/ibeB U
OKpacku Tena).

JlabopaTopHble 1 nNpakTu4yeckue paboThbl:

NabopatopHasi pa6ota Ne 1. «CpaBHEHME BWAOB MO MOPJO/OrMYECKOMY
KpUTEPULO».

JTabopatopHas pabota Ne 2. «OnmncaHne NPUCNOCO6/1eHHOCTN OpraHn3Ma u
€€ OTHOCUTE/IbHOrO XapaKTepa.

Tema 2. BO3HMKHOBEHWE N pa3sBUTUE XXU3HU Ha 3eMie.

[oHay4yHble nNpeAcTaBneHUs O 3apOXAEHMM XXU3HW. HayuyHble runoTesbl
BO3HWKHOBEHUA >XM3HW Ha 3emse: abuoreHes M naHcnepmua. Xummnyeckas
aBonouna. AOGMOTreHHbIN CUHTE3 OpraHMYecKMX BELLECTB W3 HEopPraHU4YecKux.
JKCnepuMeHTaIbHOE NOATBEPXKAEHNE XMMMUYECKOI 3aBonounn. HadyanbHble aTanbl
6uonornyeckoin agonoumn. Mmnotesa PHK-mupa. ®opmmnposaHre MemOpaHHbIX
CTPYKTYP W BO3HWKHOBEHWE MPOTOKNETKW. [epBble KMETKA U WX 3BOMIOLKA.
dopMMpoBaHNe OCHOBHbIX FPYMM XMBbIX OPraH13mMOB.

Pa3BuTVEe >XXM3HM Ha 3emsie Mo 3paM U nepuogam. Kartapxen. Apxeinckas u
NpoTepo30icKas 3pbl. [Maneo3onckas 3pa M €€ nepuodbl:  KemMOPUNCKUNA,
OPAOBUKCKWIA, CUNYPUNCKNIA, AEBOHCKUIA, KAMEHHOYT O/bHbIA, NEPMCKUN.

Me3030icKast 3pa 1 e€ neprofbl: TPUACOBbIN, OPCKUIA, MENOBOIA.

KaiiHo3oMckass 9pa W eé nepuofbl: MaseoreHoBblil, HEOreHOBbIN,
aHTPOMOreHOBbIIA.



XapakTepucTnuka Kaummara M reofiornyeckux npoueccoB. OCHOBHble 3Tarbl
3BOMIOUMM  PacTUTENIbHOTO M XXMBOTHOIO Mupa. ApoMOopdo3bl Yy pacTeHWUiA U
XXMBOTHbIX. [0ABNEHWE, pacLUBET 1 BbIMUPaHMe TPy XXMBbIX OpraHN3MOB.

Cuctema OpraHM4Yeckoro mupa Kak OTpaxkeHue 3Boounn. OCHOBHbIE
cUCTeMaTMyecKmne rpynrbl OpraHu3Mos.

JBONOUMA YenoBeka. AHTPOMOONMS Kak Hayka. PasBuTne npeAcTaB/ieHnin O
NMPOUCXOXAeHUN Yenoseka. MeTtoabl M3y4deHus aHTporioreHesa. Cxofctea W
pasinyna YesnioBeka u XMBOTHbIX. CUCTEMATUYECKOE MOOXEHWEe Ye/loBeKa.

LBvxywme  cunbl (pakTOpbl)  AHTPOMOreHesa. HacnefcrteeHHas
M3MEHUMBOCTb W  eCTECTBEHHbI 0T60p. OO6LEeCTBEHHbIA 00pa3  >XWU3HU,
M3roTOB/IEHME OPYAUIN TPYAA, MbILLNIEHNE, peYb.

OCHOBHble CTagun 1 BETBU 3BOJIOLMM Ye/iOBEKA: aBCTPa/IoNUTEKN, Yenosek
yMenblid, Yenosek nNpsAMOXOAALWMIA, YenoBek HeaHAepTasbCKuiA, Yenosek
pasyMHbI. Haxo4KM WMCKOMaemblX OCTATKOB, BPeEMS CYLLECTBOBaHWA, 06/1aCTb
pacnpocTpaHeHnsi, 06bEM rofI0BHOrO MO3ra, 06pas »KMU3HW, OpyaunS.

Uenoseyeckne pacbl. OCHOBHble  06OMblUME  pacbl:  eBpOMneouaHas
(eBpasuiickas),  Herpo-aBcTpasiongHas  (3KBaTopuasibHas),  MOHro/iongHas
(a3naTcko-amepukaHckas).  YepTbl  nNpucnocobneHHOCTW  NpeAcTaBuTenei
4eNOBEYECKMX pac K YC/MOBUAM CYLLECTBOBaHWA. EAMHCTBO 4enoBeyveckuMx pac.
KpunTunka pacmsma.

JemoHcTpaumn:

[MopTpeTbl: @. Pegn, J1. Mactep, A. . OnapuH, C. Munnep, . FOpnu, U.
JapsuH.

Tabnuubl U cxembl: «Bo3HMKHOBEHWE COJNIHEYHOW CUCTEMbI», «Pa3BuUTHE
opraHu4yeckoro Mupa», «PacTuTenbHaa KneTKa», <«KMBOTHaA  K/eTKa»,
«[MpokapuoTnyeckaa KneTka», «CoOBpemMeHHas CucTema OpraHM4eckoro Mupa,
«CpaBHeHVe aHaTOMWYECKUX YepT CTPOeHWA YenoBeka M 4enoBEeKOOOpasHbIX
06e3bfH», «OCHOBHble MeCTa Ma/ieOHTONOMNMYECKMX  HaxO4OK  MpeaKoB
COBPEMEHHOIO YenoBeKa», «[lpeBHeilllne noan», «[peBHWe noan», «llepsble
COBPEMEHHbIE N0aN», «HenoBeyeckme pacbl».

O6opygoBaHve:  Mynsxm  «lpoucxoxgeHne  4venoseka»  (6HOCTbI
aBCTpa/IoOnunTeKa, MWTEKAHTpoMa, HeaHAepTasbla, KPOMaHbOHLA), CAenKu Waun
N3006paKEHNST KaMeHHbIX OpyAuiA MNepBOOLITHOrO YesnoBeka (KaMHW-4oMmnepsbl,
pyouna, ckpebna), reoxpoHonorudeckaa Tabnuua, Konnekums  «dopmbl
COXPaHHOCTW MCKOMaEMbIX XXMBOTHbIX 1 PACTEHNIA».

JlabopaTopHble 1 nNpakTuyeckue paboThbil:

MpakTnyeckas pabota Ne 1. «/13yyeHre UCKOMaeMbIX OCTaTKOB pacTeHui v
YXMBOTHbIX B KOMNEKLMAX.



JKCKypcua «3IBOMOLMA OpraHnyeckoro mmupa Ha 3emse» (B eCTeCTBeHHO-
Hay4HbIA U KpaeBeavecKuin mysei).

Tema 3. OpraHmsmbl 1 OKpyXXatoLas cpeaa.

JKONornsa Kak Hayka. 3agadn n pasfenbl 3Koorum. Metofbl 3KON0rMyeckKux
ncecnefoBaHnin. IKONOrMYeckoe MMPOBO33PeEHE COBPEMEHHOIO YeNloBeKa.

Cpefbl 06MTaHWA OpraHM3MOB: BOAHasA, Ha3eMHO-BO3A4YLUHAs, MOYBEHHaS,
BHYTPMOPraHU3MeHHas.

JKonornyeckme MakTtopbl. Knaccupmkauma 3KOMOTMYeCKMX  (PaKTOpOB:
abnoTnyeckne, OMOTMYECKME W aHTPOMOreHHble. [leCTBME 3KOMOTMMYECKNX
(haKTOpOB Ha OPraHn3Mbl.

ABNOTMYECKME (haKTOpbI: CBET, TemMnepaTypa, BAaXHOCTb. POTONEpMOoLN3M.
MprcnocobneHns  opraHu3MoB K AENCTBMIO  abMOTMYECKUX  (PAKTOPOB.
Buonornyeckmne puTMmbl.

Buotnyeckne  (pakTopbl. Bugbl  GMOTUYECKMX  B3aUMOAENCTBUIA:
KOHKYPeHUMA, XULLHNYeCTBO, CUMOMO3 1 ero dopmbl. MapasmTusm, Koonepauus,
MyTyan3M, KOMMeHcanu3M (KBapTUPaHCTBO, Hax/1ebHMYecTBO). AMEHCaN3M,
HeNTpann3M. 3HayeHWe OUOTUYECKMX B3aMMOAEWCTBUA AN1d  CYLecTBOBaHUA
OpraHvu3moB B NMPUPOAHBIX CO0BOLLIECTBAX.

JKOMOrMYecKkmne xapakTepuctvku nonynaumm. OCHOBHble MoOKasaTenu
nonynAaunn: YUCNEHHOCTb, MJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MNPUPOCT,
murpaumns. AnHammka YncneHHoOCTY Nnonynaumm u eé perynaums.

JemoHcTpaumn:

MopTpetbl: A. M'ymbonbaT, K. ®. Pynbe, 3. Mekkesb.

Tabnuupbl 1 cxembl: Kapta «pupofHble 30HbI 3eMnn», «Cpeabl 06UTaHUS
opraHusmoB», «®doTonepuoanam», «llonynaunm», «3aKOHOMEPHOCTM pocTa
YMCNEHHOCTW NONYNAUUN NHPY30PUN-TYdeNnbKn», «lnLesble Lenm.

JlabopaTopHble 1 nNpakTu4yeckue paboThbil:

NabopatopHast paboTta Ne 3. «Mophonornyeckne 0CO6EHHOCTU PacTEHNA U3
pasHbIX MECT 06UTaHNSA».

JTabopatopHas pabota Ne 4. «BnusHue ceeta Ha pPoCT U pa3BUTUE YEPeHKOB
Koneyca».

MpakTnyeckas pabota Ne 2. «[oACcUYET NNOTHOCTW NONYNSAUNIA Pa3HbIX BUAOB
pacTeHNn».

Tema 4. CoobLecTBa M 9KOMTOrNYECKNE CUCTEMBI.

Coo6LLecTBO OpraHu3smMoB — 6uoueHo3. CTpyKTypbl 6UOLEHO03a: BWUAOBAS,
NpoCTpaHCTBeHHasA, Tpoguyeckas (nuwiesas). Buabl-goMUHaHTBEL. CBA3NM B
broLeHo3e.

JKonornyeckme cuctembl (sKocucTembl). TloHATME 06 3KocucTEME WU
ouoreoueHose. ®PYHKUMOHAIbHbIE  KOMMOHEHTbl  3KOCWUCTEMbI:  MPOAYLEHTHI,



KOHCYMeHTbI, peayLeHTbl. KpyroBopoT BeLLecTB M NOTOK 3HEPrun B 3KOCUCTEME.
Tpogmyeckne (MuLLeBble) YPOBHW 3KOCUCTeMbl. [liwieBble LUenu U CeTw.
OCHOBHble MOKasaTe/M 3KOCUCTEMbl: 6GuoMacca, MPOAYKUUA. IDKOMOrMyeckue
nMpaMuabl:  NPOAYKUWMW, YUCNEHHOCTW, Ouomaccbl. CBOWCTBA 3KOCUCTEM:
YCTONYMBOCTb, CaMoperynsayus, passutume. Cykueccus.

MpUpPOAHbIE 3KOCUCTEMbI. DKOCUCTEMbI 03EP U peK. JKocmMcTeMa XBOMHOIO
WK LIMPOKOIMCTBEHHOTO fleca.

AHTPONOreHHbIe  3KOCUCTEMbl.  Arpo3KOCUCTEMbl.  YPOOIKOCUCTEMDI.
Bronornyeckoe 1 Xo3a1MCTBEHHOE 3HAUYEHME arpo3aKoOCUCTEM U YPOOIKOCUCTEM.

BuopasHoobpasve Kak (hakTop YCTOMYMBOCTM 3KocucTeM. CoxpaHeHue
610o10rnyecKoro pasHoobpasus Ha 3emne.

Yuenne B. N. BepHaackoro o 6uociepe. MpaHuLbl, COCTaB M CTPYKTypa
ovocepbl. XKnBoe BellecTBO M ero QyHkuun. OcobeHHOCTU 6uochepbl Kak
rnobasbHON 3KOCUCTEMbI. [MHamMuMyeckoe paBHOBeCMe W obpaTHas CBSi3b B
brocdepe.

KpyrosopoTb! BELLECTB 1 BMOreoXMMnyecKkme UUK/bl 31EMEHTOB (Yyrnepoja,
a30Ta). 30Ha/IbHOCTb Brocdepbl. OCHOBHbIE 6MOMbI CYLLN.

UenoseyecTBo B 6uocdepe 3emnn. AHTPONOreHHbIE U3MEHEHUS B Buocdgepe.
["no6asnbHbIe 3KOMOrMYeckme npobembl.

CocyLlecTBoBaHWE npupoasbl 7 4e/I0BEYeCTBa. CoxpaHeHune
6ropa3Hoobpa3mns Kak 0CHOBa YCTOMUYMBOCTM Brocthepbl. OCHOBa pauMOHa/IbHOIO
yrnpasieHUsa MpUPOAHbIMK pecypcamm M KX WCNOMb30BaHME. [ OCTVXKEHUS
6ronornm n oxpaHa nNpUpoabl.

JemoHcTpauymn:

MopTpeTobl: A. . TeHcnn, B. H. Cykaués, B. V. BepHaacKuia.

Tabnuubl 1 cxembl: «Muwesble Lenn», «bMOLIEHO3: COCTaB U CTPYKTypa,
«[MpupoaHble coobulecTBa», «Llenn nuTaHWa», «3DKOMOrMYecKas nupammnaa,
«bunocepa 1 Yenosek», «IKOCUCTEMA LUMPOKOIMCTBEHHONO Nlecay», «9KoCUcTeMa
XBOMHOro  neca», «buoueHo3 BogoOEMa», «ArpoueHo3»,  «llpuMepHble
aHTPOMOreHHble  BO3AENCTBMA  Ha  Npupoay», «BaxHehwmne UCTOUYHUKM
3arps3HeHNs Bo3ayxa M rPyHTOBbLIX BOA», «IlouBa — BaXKHeMLLas COCTaBnatoLas
orochepbl», «PakTopbl Aerpagauun nous», «MapHUKOBbIN 3HEKT», «DaKTOPbI
PagnoaKTUBHOIO 3arps3HeHns o6uochepbl», «Obwas CTPyKTypa 6uoctepbl»,
«PacnpocTtpaHeHue >XWU3HW B 6uoctepe», «O30HOBLIA 3KpaH 6UOCHEPbI»,
«KpyroBopoT yrnepoaa B 6uochepe», «KpyroBopoT a3oTa B Npupoaes.

O6opynoBaHve: Moaenb-annankKaumsa «TUMNUYHble BMOLIEHO3bI», repbapuia
«PacTuTenbHble CO06LLECTBa», KONMEKUUN «BUOLEHO3», «Bpeantenn BaXKHENLWnNX
Ce/IbCKOXO3ANCTBEHHbIX  KY/NbTyp», repbapuv W  KOMNEKUMM pPacTeHUin U
YXMBOTHbIX, NpUHAaANexalline K pasHbIM 3KOMOrMYecKUM rpynmnam O4HOro BuAa,



KpacHas kHura Poccuiickoli ®eaepauuu, M300paXKeHWst OXpaHseMbIX BWIOB
PaCTEHUIA 1 XXUBOTHBbIX.



NMIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUWA TPOIrPAMMBLI 110
smonormm HA  BA3OBOM  YPOBHE CPEAOHEIO  OBLWUENO
OBPA3OBAHKNA

CornacHo ®I'OC COO, ycTtaHaBAMBarOTCA TpeboBaHWA K pesysibTaTam
OCBOeHMSA  obyuvarollyMMucs  nporpaMM  CpefHero  obuwero  06pa3oBaHus:
NMYHOCTHbIM, MeTanpeaMeTHbIM U MPeLMETHbIM.

NMNMYHOCTHDbIE PE3YJIbTATDI

B CTPYKTYpe NMYHOCTHbIX Pe3ynbTaTOB OCBOEHWsI mpeameTa «buonorms»
BblJ€/NEeHbI CNeAyHLLMEe COCTABMAIOLLME: 0CO3HAHNE 06YYaIOLMMICSA POCCUIACKON
rpaXKAaHCKON MAEHTUYHOCTM — FTOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOATENbHOCTY
MW camMOOMNpedeneHnto, Haauuve MOTMBALUMM K 0OydeHUo  6Buonoruum,
LiefleHanpaBfeHHOe PasBUTME BHYTPEHHUX YOEXAEHWA NMYHOCTM Ha OCHOBe
KNHOYEBbIX LIEHHOCTE M WUCTOPUYECKUX TpaguuuiA pasBUTUsS GUONOrMYECKOro
3HaHWUs, TOTOBHOCTb 1 CMOCOOHOCTb 06YYaloLMXCS PYKOBOACTBOBATLCA B CBOEN
[esTeNbHOCTU  LIeHHOCTHO-CMbIC/IOBbIMM  YCTAHOBKaMK, MPUCYLLUMU  CUCTEME
OMONMOrMYecKkoro 00pa3oBaHNsl, HaAMuMe  3KOMOTMYECKOro  NPaBOCO3HAHWS,
CMOCOGHOCTM CTaBUTb LIENIN 1 CTPOUTb XKM3HEHHbBIE MMaHbI.

JINYHOCTHbIE pe3ynbTaThl OCBOEHUS MpeameTa «BMoorus» AoCTUralTCs B
eaUHCTBE Y4eGHO/W W BOCMWTATENbHOM [eATeNbHOCTM B COOTBETCTBUAM C
TPAANLIMOHHBIMI POCCUIACKUMU COLMOKYNbTYPHLIMU, UCTOPUYECKUMU U [YXOBHO-
HPABCTBEHHbIMW LIEHHOCTAMU, MPUHATBLIMW B OOLLECTBE NpaBUIaMi U HOPMaMK
NoBefleHMs1 M CMNOCOBCTBYIOT MNpOLEeccaM CaMOMO3HaHWsl, CaMOBOCMUTAHUS U
CaMopasBUTUSA, PasBUTUA BHYTPEHHE MO3WUUMM  NYHOCTW, NATPUOTM3MA,
YBaXXEHMSI K 3aKOHY W MPaBOMopsKY, YenoBeky Tpyda 1 CTapLiemMy MOKONEHUIO,
B3aMMHOI0 YBaXKEHUs, GEPEXHOr0 OTHOLLEHMS K KyNbTYPHOMY Hacneauto u
TpaguumMsM MHOTOHaLMOHaNbHOrO Hapoga Poccuiickoit ®deaepauun, npupoae W
OKpYXKatoLLei cpepe.

JINYUHOCTHbIe pe3ynbTaTbl OCBOEHMS Yy4yeBHOro npeameTa «bBuonorus»
[0/MKHbI 0TPaXXaTb FOTOBHOCTb 1 CMOCOGHOCTL 06YUYatoLLMXCS PYKOBOACTBOBATHCS
C(hOPMMPOBAHHONM BHYTPEHHE MO3WLMEA NUUYHOCTW, CUCTEMOW LEHHOCTHbIX
OPUEHTALMA,  MO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWIA,  COOTBETCTBYHOLLUX
TPaAULMOHHBIM LIEHHOCTSIM POCCUIACKOro 06LLEeCTBa, PaCLLUMPEHUE >XM3HEHHOTO
onbITa U ONbITa AesSTENbHOCTU B MPOLIECCE peanus3alyn OCHOBHbIX HarnpaBieHui
BOCNUTATENbHON AeATENbHOCTA, B TOM YMC/ie B YaCTH:

1) rpaXkgaHCKOro BOCMUTaHUS:

C(hOpMMPOBAHHOCTb FPaXKAAHCKOM NO3MLIMM 06YYatOLLLErocs Kak akTUBHOMO U

OTBETCTBEHHOIO Y/leHa POCCUINCKOro O6LLECTBa;



OCO3HaHMe CBOWMX KOHCTUTYUMOHHbLIX MpaB U 00653aHHOCTEN, YBaXeHUe
3aKOHa ¥ NpaBoOMNOpPALKa;

FOTOBHOCTb K COBMECTHOW TBOPYECKON [eATeNbHOCTM NpW  CO34aHUM
y4YeOHbIX MPOEKTOB, PeLeHnN y4ebHbIX U Mo3HaBaTe/bHbIX 3a4a4y, BbIMOHEHUN
BMONOrNYECKMX 3KCNEPUMEHTOB;

CMOCOBGHOCTL  ONpefensiTb  COOCTBEHHYHD MO3NUMIO MO  OTHOLUEHUIO K
ABNIEHWSM COBPEMEHHOW XM3HWN U 0OBACHATL €é;

YMEHWE YyunUTbiBaTb B CBOUX AEWCTBMSAX HEOOXOAMMOCTb KOHCTPYKTMBHOIO
B3aMMOZAENCTBUSA NIOAeN C pasHbIMU YOeXAeHNAMU, KYNbTYPHbIMU LEHHOCTAMU 1
couuasibHbIM NMOMOXKEHWEM;

FOTOBHOCTb K COTPYAHWYECTBY B MpOLLECCE COBMECTHOMO BbIMO/HEHWS
yyebHbIX, MO3HaBaTe/IbHbIX W  WUCCNeL0oBaTeNbCKUX 3afady, YBaXUTE/IbHOIO
OTHOLWIEHMS K MHEHWIO OMMOHEHTOB MpU 0OCY)XAEHWM CMOPHbLIX BOMPOCOB
BM0NOrMYECKOro CofepXKaHms;

FOTOBHOCTb K 'yMaHUTapHOM 1 BONIOHTEPCKOW AeATeNbHOCTY;

2) NaTPUOTUYECKOr0 BOCMUTAHUS:

ChopMM1POBaHHOCTb POCCUICKOWA rpaXk4aHCKOM NOEHTUYHOCTN,
naTpuoTu3ma, YBaXKEHUS K CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTU Nepej
PoauHOW, ropAocTM 3a CBOM Kpail, CBOKO PoAMHY, CBOW A3bIK W KYNbTYpY,
MPOLU/IOE M HacTosALee MHOMOHaLMOHaIbHOro Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLEHME K MPUPOLHOMY HAcNeauio U NaMATHUKaM Npupoabl,
AOCTUXKEHUAM Poccun B HayKe, UCKYCCTBE, CropTe, TEXHONOrUAX, TPYAe;

CMOCOBGHOCTb OLEHMBATb BK/aJ POCCUMIUCKMX YYEHbIX B CTAHOBJIEHWE U
paseBuTMe OMONOrnM, MNOHMMAHWUA 3Ha4YeHWs 6KONOrMM B MO3HAHUW 3aKOHOB
MPUPOAbI, B XXM3HM YeNoBeKa U COBPEMEHHOM0 00LLECTBa;

naenHas yb6exaéHHOCTb, FOTOBHOCTb K CNYXeHuo 1 3awmute OTeyecTsa,
OTBETCTBEHHOCTb 32 ero cyaboy;

3) yXOBHO-HPaBCTBEHHOr 0 BOCMUTAHUSA:

0CO3HaHVe AYyXOBHbIX LEEHHOCTE POCCUMCKOro Haposa;

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUSA, 3TUYECKOTO MOBeLEHNS;

CMOCOBGHOCTb OLEHMBATb CUTYaUU0 U MPUHMMATb OCO3HAHHbIE PeLUeHWs,
OpPUEHTUPYACH HA MOPa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTY;

0CO3HaHVe NIMYHOr0 BKNafa B MOCTPOEHUE YCTOMUMBOIO OyayLLEro;

OTBETCTBEHHOE OTHOLLEHME K CBOMM POAUTENAM, CO34aHMI0 CEMbU Ha OCHOBE
OCO3HAHHOI0 MPUHATUA LIEHHOCTE CEMENHOM >XM3HW B COOTBETCTBUM C
TpagnumsaMmn Hapogos Poccuu;

4) 3CTeTMYeCKOro BOCNUTaHUA:

3CTETUYECKOe OTHOLLEHWE K MUPY, BK/IKOYas 3CTETUKY ObiTa, Hay4yHOro W
TEXHNYECKOro TBOPYECTBa, CNopTa, TPYyAa, 00LLEeCTBEHHbIX OTHOLLEHWNA;



MOHVMaHWe 3MOLMOHa/IbHOrO BO3AENCTBUA XKMBOW NPUPOAbLI N €& LLeHHOCTU;

FOTOBHOCTb K CaMOBbIPRXXEHWIO B pasHbIX BWMAAX WCKYCCTBA, CTpem/eHue
MPOSBNATL KayecTBa TBOPUECKOMN IMUHOCTY;

5) m3anyeckoro BocnuTaHuUA, POPMMPOBAHNA KYNbTypbl 340P0BbSA U
3MOLMOHa/TIbHOr 0 6/1aronoy4ums:

MOHUMaHWe W peannsauma 340pOBOT0 W 6GesonacHOro o6pasa XU3HU
(3mopoBoe  nuTaHMe, COOGMOLEHME  TUTMEHWYECKMX  MpaBun U HOPM,
COaNaHCMPOBAHHbIN  PEeXUM  3aHATUIA U OTAbIXa, perynspHas  (usnyeckas
aKTUBHOCTb), OEpeXKHOro, OTBETCTBEHHOrO0 W KOMMETEHTHOr0 OTHOLUEHMS K
COB6CTBEHHOMY (PU3MYECKOMY U NMCUXNYECKOMY 340P0BbIO;

MOHUMaHWe LEHHOCTW nNpaBui  WHAUBUAYASIbHOrO W KOMINEKTUBHOIO
6e30MacHOro NoBeAeHUs B CUTYaLMAX, YIPOXatoLWmnX 340P0Bb0 U XKN3HW NOLEN;

0CO3HaHVe NOCNeACTBUA M HeNpPUATUSA BPeAHbIX MPUBbIYEK (YNoTpebneHus
a/IKOroNsl, HAPKOTUKOB, KYpPeHNs);

6) TPYZ0BOro BOCAUTaHUA:

FOTOBHOCTb K TPyAY, 0CO3HaHWE LeHHOCTU MacTepcTBa, TPYLO000ue;

FOTOBHOCTb K AKTMBHOW [eATE/IbHOCTU TEXHONOMMYecKon M CoumaibHOM
Harnpas/IeHHOCTN, CNOCOOHOCTb MHULMMPOBATh, MIaHUPOBaTbh M CaMOCTOATENNbHO
BbIMOJIHATL TaKyt0 AeATeNIbHOCTb;

MHTEPEC K pas/inyHbIM cepam MpoecCUoHaIbHOW AeATeNbHOCTU, YMEHMe
COBepLUaTb OCO3HaHHbIA Bbl6Op Oyayllein npoeccun K peasv3oBbIBATb
COOCTBEHHbIE YXU3HEHHbIE MNJaHbl;

FOTOBHOCTb M CMNOCOOHOCTL K 06pa3oBaHWi0O M CaM006pa3oBaHWUI0 Ha
MPOTSHKEHNMN BCEW XKN3HW;

7) 3KO/10rNYeCcKOoro BOCNmUTaHuA:

9KO/IOTMYECKM LenecoobpasHoe OTHOLLUEHME K NPUPOLE KakK WCTOYHUKY
XWN3HWU Ha 3emsie, OCHOBE €€ CyLLIeCTBOBaHMS;

MOBbILEHVE YPOBHS 3KO/IOTMYECKON Ky/bTypbl: MNPUOOpeTEHNe OnbiTa
MNNaHWPOBaHMS MOCTYMNKOB W OUEHKN WX BO3MOXHbIX MOCNeACTBUA  Ans
OKpY>KatoLLen cpefbl;

0CO3HaHVe rnobasbHOro XapakTepa 3KOIOrMYeCKUX MpobsieM v nyTen mx
peLleHus;

CNOCOBHOCTL UCMONb30BaTb NPUOOpPETaeMble MpPU  M3ydYeHUU BKOoIornm
3HaHMA W YMEeHWA npu pelleHun npob6semM, CBA3aHHbIX C  pPauvoHasIbHbIM
npupogonosb3oBaHveM  (cobnofeHve  NpaBua  MOBEAeHWA B MPUPOAE,
Hanpas/ieHHbIX Ha COXpaHeHWe paBHOBECUMA B 3IKOCWUCTEMAx, OXpaHy BWIOB,
aKocucTeM, buocepsl);



aKTMBHOE  HenpusTMe  AelCTBUIA, NPUHOCALMX BPed  OKpYXKatoLlei
NPUPOAHOI cpeAe, YMeHVe NPOrHO3MpPoBaTb HeGNAronpusiTHbIE 3KOMOrMYecKue
nocneacTBMA NpeanpUHUMaeMblX AeACTBUI U NPeAoTBPaLLaTb UX;

HaMuMe Pa3BMTOrO 3KOMOMMUYECKOr0 MbILLIEHUS, 3KONOTMYECKO KYNbTypbl,
onbITa NEeATeNbHOCTM 3K0MI0rMYecKoi HanpaBfeHHOCTH, yMeHUs
PYKOBOACTBOBATLCA VMW B MO3HABaTeNbHOM, KOMMYHWKATVBHON 1 COLManbHOM
NPaKTWKe, FOTOBHOCTU K YUacTMIO B NMPAKTMYECKOl AesTeNbHOCTM 3KOOrMYeCcKOoi
HanpaBNeHHOCTMK;

8) LeHHOCTN Hay4YHOr 0 NMO3HaHWS:

CthOPMMPOBAHHOCTb  MMPOBO33PEHUS, COOTBETCTBYIOLLEr0 COBPEMEHHOMY
YPOBHIO Pa3BMTMS HAayKW W OOLLECTBEHHOWM MPaKTUKW, OCHOBAHHOrO Ha Amasnore
KYNbTYp, CNOCOGCTBYHOLLEr0 0CO3HAHMIO CBOEr0 MeCTa B NOMMKY/NbTYPHOM MUPE;

COBEpPLUEHCTBOBaHME SA3bIKOBOW M 4MTaTeNbCKOM KyNbTypbl Kak CpeacTsa
B3aMMO/eACTBMA MeXy NH0AbMU 1 NMO3HAHNS MUPa;

MOHMMaHWe CMNeunduK OUONOTUM KaK HayKW, OCO3HaHUs e€ ponu B
(hopMMPOBaHNM PaLMOHANIBHOIO HAay4yHOro MbILLNEHMS, CO3AaHUM  LIENOCTHOrO
NpeCTaBNEHNS 06 OKPYXKaKLEM MUpPe Kak O efMHCTBE MPUPOAbl, YenoBeka U
00LLeCTBa, B MO3HAaHUM NPUPOAHbLIX 3aKOHOMEPHOCTEA W pelleHun npobem
COXpaHeHWsi NPUPOAHOr0 PaBHOBECKS;

yOeXXAEHHOCTb B 3HAUMMOCTM GMONOrMM ANSi COBPEMEHHON LIMBUMM3ALINK:
06ecneyeHnss HOBOFO YPOBHSI PasBUTUS MeAULMHbI, CO34aHMe MepcrneKTUBHbIX
OUOTEXHONOrMIA,  CMOCOGHbIX  pellaTb  PecypcHble  Mpo6/iembl  Pa3BUTMSA
YenoBeYeCTBa, NOMCKa MyTeld BbIXoAa U3 rno6anbHbIX 3KONOrMYECKMX NPoBem 1
obecneyeHns  nepexoga K YCTOMUYMBOMY  Pa3BUTWIO,  palyOHa/IbHOMY
MCMONb30BAHUIO MPUPOAHBLIX PECYPCOB U (hOPMUPOBAHWUIO HOBbLIX CTaHAapPTOB
KU3HU;

3aMHTEPECOBAHHOCTb B MOMYYEHUM OMONOTMYECKUX 3HAHWIA B LENsX
MOBbILIEHNS 06OLIel  KynbTypbl, €CTECTBEHHO-HAyYHON rpPamMOTHOCTM, Kak
COCTAaBHOI YacTW (hYHKLMOHa/IbHO rpamMOTHOCTM 06yyaroLmMXcs, hopMUpPyeMo
MPW N3yyeHnn 6UONornu;

MOHMMaHMWe CYLUHOCTW METOAO0B MO3HAHWS, UCMO/Mb3YeMbIX B €CTECTBEHHbIX
HayKaX, CMOCOGHOCTM MCMOMb30BaTb TOMyYaeMble 3HaHWS [ANd aHanm3a W
00BACHEHUSA ABMEHWIA OKPYXKAIOLLEr0 MUpa U MPOUCXOASLLUMX B HEM U3MEHEHWA,
yMeHWe fAenaTb 060CHOBaHHbIE 3aK/MHOUYEHMS Ha OCHOBE HayYHbIX (HaKTOB M
VIMEIOLLIMXCS aHHbIX C LieNbio NONYYeHNs OCTOBEPHbIX BbIBO/OB;

CMOCOGHOCTb CAMOCTOSATENbHO WCMO/Mb30BaTh OGUONOrMYECKMe 3HaHWUS ANs
peLleHnst NPo6em B peasbHbIX XXU3HEHHbIX CUTYaLMAX;

0CO3HaHMe LEHHOCTU Hay4HO [esATeNbHOCTU, TOTOBHOCTb OCYLUECTBASATH
MPOEKTHYIO N MCCNEe0BaTENbCKYH AeATeNbHOCTb MHAMBUAYANbHO U B FPYNMe;



FOTOBHOCTb W CMOCOGHOCTb K  HEMpepbiBHOMY  06pasoBaHUI0 1
caM0o006pa30BaHNio, K aKTMBHOMY TMOSTYYEHUIO HOBbIX 3HaHWI/A MO 6Guonorun B
COOTBETCTBUM C XXM3HEHHbIMI NOTPEGHOCTAMM.

METAMNPEOMETHbIE PE3YJIbTATbI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMSI yyebHOro npeamerta «buonorms»
BKNIOYAKOT: 3HauMMble AN (HOPMMPOBAHMS  MUPOBO33PEHUSI  0BYYatoLLIMXCS
MEXANCLMMIMHAPHbIE (MEXNPeaMeTHbIE) 06LLEeHay4YHble MOHSTWS, OTpaXatoLime
LENOCTHOCTb HAay4YHOM KapTWHbI Mupa W CReunguKy MeToA0B MO3HaHWS,
MCMOMb3YeMbIX B ECTECTBEHHbIX HayKax (BELLECTBO, 3HEPrus, sB/eHue, npouecc,
CUCTEMA, Hay4HbI (hakT, NPUHLMN, TMMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws,
nccnefoBaHWe,  HabNOAeHWe,  U3MepeHMe,  3KCMEPUMEHT U ApYrux),
YHUBEpPCa/lbHble  Y4yebHble AelicTBUA  (MO3HaBaTeNbHble, KOMMYHUKATUBHbIE,

PerynaTuBHbIE), obecneynBaroLLme (hopMupoBaHue (hYHKLMOHaNbHOM
rpaMoOTHOCTM W COUMaNbHOW  KOMMETEHUMM  0Oyyalolmxcs, CroCOOHOCTb
obyyaroLLmxcs MCNoNb30BaThb OCBOEHHble MeXANCUMNINHAPHbIE,

MMWPOBO33PEHYECKME  3HAHUS W YHMBepCa/ibHble  y4ebHble  JeiCcTBUA B
Mo3HaBaTe/IbHOM 1 COLMaIbHOM MpaKTUKe.

MeTanpe4MeTHble pe3ynbTaTbl OCBOEHUS MpPOrpaMMbl CpefHero oo6Liero
06pa3oBaHNA LO/MKHbI OTpaXKarb:

OsnageHne YHMBEPCA/IbHbIMN yyebHbIMU no3HaBaTebHbIMU
[AEeNCTBUAMMN:

1) 6a30Bble /IOrNYecKme AeNCTBUS:

CaMOCTOSTe/IbHO  hopMy/nMpoBaTb M aKTyanusmpoBaTb  Npobnemy,
paccMaTpuBaTth eé BCECTOPOHHE;

MCNONb30BaTh MPU OCBOEHWW 3HAHWA MPUEMBbI NTOrMYECKOr0 MbILLIEHNS
(aHann3a, CUHTE3a, CpaBHEHUS, Kaccugukaumm, 0606LLeHNs), pacKpbiBaTb CMbIC/
BMONOrNYECKMX NMOHATUIA (BbIJENSATL UX XapaKTepHble MPU3HaKKW, YCTaHaB/IMBaATb
CBSA3M C APYTMMUN NOHATUAMWN);

onpefenaTb LUenu [LeATeNbHOCTW, 33fdaBas napameTpbl M KpUTepUU KX
[AOCTUDKEHUSA, COOTHOCUTL pe3y nbTaTbl AesATe/IbHOCTU C MOCTaBEHHbIMU LeNIAMU;

MCNONb30BaTh BUOMNOrMYECKNe NOHATUSA AN 0ObACHEHNA (PAKTOB U ABNEHUI
YXMBOI NPUPOAbI;

CTPOUTbL /IOTMYECKUe paccyxieHns (MHAYKTUBHbIE, AefyKTVBHble, MO
aHanoruu), BbISIBNATb 3aKOHOMEPHOCTW W MPOTUBOPEYMs B paccmaTpurBaeMblX
ABNEHUAX, (DOPMYNNPOBATb BbIBOAbLI U 3aK/HOYEHUS;

MPUMEHATb  CXEMHO-MOJeNlbHble  cpeAcTBa AN npencraBieHuns
CYLLIECTBEHHbIX CBSI3ei M OTHOLLEHWNA B M3yYaeMbIX BMONOrMYECKUX 00BLEKTAX, a



TaK)Ke  MNPOTMBOPEYMA  pasHOro  pofa,  BbIBNEHHbIX B pas/INYHbIX
MH(OPMALMOHHbIX UCTOYHUKAX;

paspabaTbiBaTb N/aH pelleHns npobneMbl C YY4ETOM aHaM3a MMERLLMXCS
MaTepuasibHbIX N HeMaTepuasibHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B ATE/IbHOCTb, OLeHNBAaTb COOTBETCTBME Pe3y/IbTaTOB
LLeNsIM, OLLeHMBATb PUCKW MOCNEACTBUIN AeATENIbHOCTY;

KOOPAMHMPOBaTbL UM BbIMNOMHATL  paboTy B YCNOBUAX  PeasibHOro,
BUPTYasIbHOro0 Y KOMOVMHUPOBAHHOIO B3aUMOAENCTBIS;

pasBMBaTh KPeaTUBHOE MbILL/IEHWE MPY PELLEHN XXU3HEHHbIX MPO6/IEM.

2) 6a30Bble MUccnefoBaTe/IbCKME AeNCTBUS:

B/IaleTb HaBblKaMK y4ebHO-1CCNef0BaTeNbCKOM U MPOEKTHOW AeATeNbHOCTH,
HaBblKamy  paspelleHns  npobsem, CrOCOOHOCTbIO W TFOTOBHOCTbIO K
CaMOCTOSATe/IbHOMY MONCKY METOA0B PeLLeHNs MPaKTUYeCcKnX 3agay, NPUMeHeHNHO
PasIMYHbIX METOL0B MO3HAHWUS;

MCNONb30BaTh pPas/iNyHble BUAbl AEATENbHOCTU MO MOMYYEHU0 HOBOIO
3HaHWA, ero MWHTepnpeTauuy, npeobpasoBaHUO M MNPUMEHEHUIO B Y4YeOHbIX
CUTYyaumsx, B TOM YKC/e NPy Co3[aHNN YYeBHbIX U COLMaIbHbIX MPOEKTOB;

(hopMUPOBaATL HAYUHbIA TN MbILIEHWS, BNageTb HAYYHOW TEPMUHOIOIMER,
K/THOUYEBbIMM MOHATUAMU 1 MeTOAaMMU;

CTaBUTb W (HOPMYyNMpoBaTb COOCTBEHHblE 3afjays B 06pa3oBaTe/bHOMN
[EeATENbHOCTU U XXMU3HEHHbIX CUTYaLMUSAX;

BbISIBNATb NPUYNHHO-CNELCTBEHHbIE CBA3W U aKTyanM3nposatb 3ajauvy,
BblABUraTb rMNoTe3y eé pelleHns, Haxo4uTb apryMeHTbl A/ [oKasaTe/bCTBa
CBOMIX YTBEPXAEHWIA, 3a4aBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHanM3npoBaTb MOJIyYeHHble B XOAe PpeleHus 3agauv  pesynbTaTbl,
KPUTUYECKN OLEHMBATb MX AOCTOBEPHOCTb, NPOrHO3MPOBaTbh U3MEHEHME B HOBbIX
YCNOBUSAX;

[aBaTb OLEHKY HOBbIM CUTYaLUAM, OLEHMBATb MPUOOPETEHHDINA OMbIT;

OCYLLECTB/IATL Lie/leHanpaB/ieHHbI MOWUCK MepeHoca CpeAcTB M cnocobos
[eNCTBMSA B NPOMECCMOHAIbHYIO CPeay;

YMEeTb MePeHOCUTb 3HaHMS B MO3HABATE/IbHYIO U NPaKTUYecKyt 061actu
XXUN3HEEeATeNIbHOCTH;

YMEeTb MHTErpUpoBaTh 3HaHMS N3 pasHbIX NPeAMETHbIX 06nacTei;

BblABUraTb HOBble MAewn, npegnaraTb OpPUrMHasIbHble MOAXOAbI U PeLLeHus,
CTaBUTb NPO6EMbI U 334a4m, JONYyCKatoL e a/lbTepPHATUBHbIE PELLEHUS.

3) paboTa ¢ MHhopMaLmeil:

OpPUEHTUPOBATLCA B Pas/INUHbIX UCTOYHUKAX MHDOopMauun (TEKCTe y4ebHOro
nocobus, Hay4yHO-NOMynspHON fMTepaType, OMONOrMYECKUX CNOBapsx MU
CMpaBOYHMKAX, KOMMbIOTEPHbIX 6a3ax fAaHHbIX, B VIHTEpHEeTE), aHanM3npoBaTb



MHOPMaLMIO Pas3/inyHbIX BULOB U (hOpM MPeACTaBeHUS, KPUTUYECKN OLLEHMBATD
€€ J0CTOBEPHOCTb 1 HEMPOTMBOPEUMBOCTb;

(hopmynMpoBaThb 3anpocbl U NMPUMEHATb Pas3/iMYHble METOAbl MPU MOUCKE U
oT6ope 6MONIOrMyecKoin MHopMaL M, He06XoAMMON ANS BbINOTHEHNA YYeBHbIX
3afau;

npuobpeTatb OMbIT UCMO/b30BAHUA  MHHOPMALNOHHO-KOMMYHUKATUBHBIX
TEXHO/OIMiA, COBEPLUEHCTBOBATb Ky/IbTYPY aKTUBHOIO MCMO/Mb30BaHWA pas/inyHbIX
MONCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BblOMpPaTb  OMNTUMA/IbHYHO  (DOPMY  MpeAcTaB/eHus
61onornyeckoin MHopmaumm (Cxemol, rpauku, guarpaMmmbl, TabNULbI, PUCYHKN
W [pyroe);

MCNONb30BaTb HAYYHbIA A3bIK B KayeCTBe CpeAcTBa nNpu pabote C
OMoNoOrnyeckoin  MHMopMaLmen: MNPUMEHATb  XUMUYECKUe,  (U3NYecKme 1
MaTeMaTnyeckme 3HaKMW U CUMBONbI, (hOPMY/bl, abbpeBuatypy, HOMeHKNaTypy,
Mcnonfb3oBatb M Npeobpas3oBbiBaTb  3HAKOBO-CUMBO/IMYECKME — CPefcTBa
HarnagHoCTY;

BMafieTb  HaBblkaMW  pacro3HaBaHMs U 3aWuTbl  MHDOpMaLUN,
NH(HOPMaLMOHHOM 6e30NacHOCTU IMYHOCTH,

OBnageHne YHMBePCa/IbHbIMU KOMMYHUKATUBHbIMW AEACTBUAMNA:

1) obLleHwne:

OCYLLECTBNATL KOMMYHMKaLMW BO BCEX Clhepax XM3HM, aKTUBHO Y4acTBOBaTb
B Auanore uau AMCKYCCMM MO CYLLECTBY 06CY»XAaemMoil Tembl (YMeHWe 3afaBaTb
BONPOCHI, BbICKA3blBaTb CYXXAEHUA OTHOCWUTE/IbHO BbIMOHEHWA Mpea/iaraemoin
3afja4m, y4mTbIBaTb MHTEPECHl U COrMacoBaHHOCTb MO3ULMIA APYTUX YY4aCTHUKOB
Aunanora unn SUCKyccun);

pacnosHaBaTb HeBepba/ibHble CpefcTBa OOLEHUs, MNOHMMATL 3HayeHue
CouMasibHbIX 3HaKOB, MPEAMNOCHINOK BO3HWKHOBEHWUA KOH(IMKTHBLIX CUTYaLWN,
YMETb CMAryaTb KOH(/IMKTbI U BECTU NePeroBopbl;

B/IaleTb Pas3/IMUYHbIMKU Crocobamy 0OLEeHNA M B3aUMOAENCTBMS, NMOHUMATb
HaMepeHns ApYrux Ntofen, NPosBNATb YBAXKUTENIbHOE OTHOLLEHNE K cOBeceHUKY
1 B KOPPEKTHOI (hopme (hopMynnMpoBaTb CBOW BO3PaXKEHUS;

PasBEPHYTO W NOTMYHO M3/araTb CBOK TOYKY 3PEeHUA C UCMOMNb30BaHUEM
A3bIKOBbIX CPEACTB.

2) COBMeCTHas [eATe/1IbHOCTb:

MOHMMATb M MCMNOMb30BaTb MPenMyLLEeCcTBa KOMaHAHON M UHAVBUAYaNbHOM
paboTbl NPK PELLEHNN B1ONOrNYECKO NPo61eMbl, 060CHOBbLIBaTb HEOOXOANMOCTb
MPUMEHEHUNA TPYNMNOBbLIX OPM B3aUMOLENCTBMS NPU PeLLEHMN Y4ebHOI 3a4aun;

BblOVpaTh TeMATWKY M MeTOAbl COBMECTHbIX [ENCTBMIA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEW KaXKA0ro YieHa KOMNeKTUBa;



NPpUHMMaTL  LUEen  COBMECTHOW  [eATeNbHOCTW,  OpraHu30BbiBaTb U
KOOPAMHMPOBAaTL [eNCTBUA MO €€ [OCTVDKEHWIO: COCTaBNsATb MnaH AelCTBUMA,
pacnpegensitb pofM C YYETOM MHEHWIA Y4aCTHWMKOB, 00CYXKAaTb pe3y/bTaTbl
COBMECTHO paboThl;

OLeHMBaTb KayecTBO CBOEro BK/afa M KaXKAOro yyacTHMKA KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegnaraTb HOBble MPOEKTbI, OUEeHWBaTb WAen C MNO3ULUN  HOBU3HBbI,
OPUTNHANILHOCTU, MPAKTUYECKOW 3HAYNMOCTH;

OCYLLECTB/IATL MO3UTMBHOE CTpaTernyeckoe rMoBefeHNe B  Pas3/INYHbIX
CUTYyaumsXx, NPOsSBNATL TBOPYECTBO M BOOOPpaXKeHWe, ObITb MHALMATUBHBIM.,

OBnafeHne YHMBEPCA/IbHbIMWN PeryaTUBHbIMU AeNCTBUAMN:

1) camoopraHusayms:

MCNONb30BaTb OMONOrMYECKMEe 3HAHWA NS BbIABMEHUA NpPo6/ieM M KX
PELLEHMNS B XXM3HEHHbIX U YYeOHbIX CUTYaUUAX;

BblOVMpaTb Ha OCHOBE OWMOMOMMYECKMX 3HAaHWIA LieNneBble M CMbIC/IOBbIE
YCTAHOBKM B CBOMX AENCTBMSAX U MOCTYrMKax Mo OTHOLLUEHMIO K XXMBOM NpPUPOAE,
CBOEMY 3[10pOBbIO 1 3[J0POBbI0 OKPYXKatOLMX;

CaMOCTOSTEe/IbHO OCYLLUECTB/IATL MO3HaBaTe/IbHYH [eATe/IbHOCTb, BbISABIATH
npobnembl, CTaBUTb U (hOPMYNMPOBaTb COOCTBEHHbIE 3aaun B 06pa3oBaTe/lbHOW
[EeATENbHOCTU U XXMU3HEHHbIX CUTYaLMSAX;

CaMOCTOSTE/IbHO  COCTaBNATb  MNaH  peleHns npobseMbl € YYETOM
MMEIOLLIMXCA PECYPCOB, COOCTBEHHbLIX BO3MOXHOCTEN 1 NPeANOYTEHWA;

[aBaTb OLIEHKY HOBbIM CUTYaLMAM;

pacLUMpATb PpaMKM y4eOHOro npegMeTa Ha OCHOBE JINYHbIX MPeLnoYTeHU;

[ienaTb 0CO3HaHHbIA BbIGOP, aprymMeHTMPOBaTbL €ro, 6paTb OTBETCTBEHHOCTb
3a peLleHue;

OLeHMBaTb NPUOOPETEHHbIN OMbIT;

cnoco6cTBoBaTb (HOPMMPOBAHUIO W NPOSBIEHUIO LUMPOKOA 3pyauunn B
pasHbIX 00M1acTAX 3HaHWIA, MOCTOAHHO MOBbIWATL CBO 06pa3oBaTe/IbHbIA 1
KYNbTYPHbI YPOBEHD.

2) CAaMOKOHTPO/b:

[aBaTb OLIEHKY HOBbIM CUTYyaUMsiM, BHOCUTb KOPPEKTMBbI B AEATENIbHOCTD,
OLeHMBaTb COOTBETCTBME PE3Y/IbTATOB LiENAM;

BMafieTb  HaBblkaMW  MO3HABaTe/IbHOW  pepieKcMM  KaK  OCO3HaHWA
COBEPLUAEMbIX [EeACTBMA W  MbICIUTE/NbHBIX MPOLLECCOB, WX Pe3y/nbTaTtoB U
OCHOBaHMWi, UCMob30BaTb NPUéMbl pediieKcnn 418 OLEHKU CUTyaumu, Bblbopa
BEPHOr0 peLleHus:;

YMETb OLEHMBATb PUCKM W CBOEBPEMEHHO MPUHMMATbL PeLleHUs Mo KX
CHVDKEHWIO;



NPUHUMATL MOTMBbLI W aprymeHTbl APYrux Mpuv aHasu3e pesy/bTaToB
[eATeNIbHOCTU;

3) NpuHATYE Cebs U Apyrunx:

NPUHUMaThL cebs, NOHMMasA CBON HELOCTaTKM M AOCTOUHCTBA,;

NPUHUMATL MOTMBbLI W aprymeHTbl APYrux nMpuv aHaju3e pesy/bTaToB
[eATeNIbHOCTU;

Npu3HaBaTb CBOE Mpaso Y NMpaBo APYruX Ha OLUNOKK;

pa3BuMBaTb CMNOCOOHOCTb NOHUMATL MUP C MO3ULMK APYrOoro YenoBeka.

NMPEOMETHbDBIE PE3YJIbTATbI

[MpefMeTHble pe3ynbTatbl 0CBOeHWA mnporpaMmbl COO no 6uonorum Ha
6a30BOM YpPOBHe BK/HOYAOT CrieLmpuyeckme o y4ebHoro npegmerta «bunonorns»
Hay4Hble 3HaHWA, YMEHMS U Cnocobbl AeNCTBUM MO OCBOEHUIO, MHTepMNpeTauun un
Npeo6pazoBaHN0 3HAHWIA, BUAbI LeATEIbHOCTU MO MOJTyYeHU0 HOBOrO 3HaHWUA U
MPUMEHEHWNIO 3HAHWIA B Pa3INYHbIX YYEOHbIX CUTyaUUaX, a TakKe B peasibHbIX
YXM3HEHHbIX CUTyaumsax, CBSi3aHHbIX C Guonorueil. B nporpamme npegmeTHble
pe3ynbTaTtbl NPeAcTaBeHbl Mo rogam 06y4yeHus.

[MpefMeTHble pe3ynbTaTbl OCBOEHMA y4YebHOro npegmeta «buonorusa» B 10
Knacce LO/MKHbI OTPaXKaThb:

ChopMMPOBAHHOCTbL 3HAHWIA O MeCTe U PO BUOMOrMK B CUCTEME HAy4YHOrO
3HAHUA €eCTEeCTBEHHbIX HayK, B (OPMWPOBAHMM COBPEMEHHON €eCTeCTBEHHO-
Hay4yHOW KapTWUHbI MUpa M HayYHOro MUPOBO33PEHMUS, O BKNafge POCCUACKUX W
3apy6eXXHbIX  YYEHbIX-0MO0/IOr0B B pa3BuTMe  6Monorun, (YHKUMOHA/IbHOM
rPamMoOTHOCTW YeN0BeKa ANA PELLEHUA XKM3HEHHbIX 334auY;

YMEHMe pacKpbiBaTb COAEpPXKaHWe OMOMOrMYeCKMX TEPMUHOB W MOHATUNA:
XKU3Hb, K/eTKa, OopraHusM, MeTabonusm (06MeH BeLLeCcTB W MpeBpalleHue
3Heprun), romeocTas (camoperynaunsa), ypoBHeBas opraHu3auns XXmBbIX CUCTEM,
camoBocnpounssefieHne (PenpoayKLns), HacneLCTBEHHOCTb, M3MEHUYMBOCTb, POCT U
pasBuUTUeE,;

yMeHue wu3naratb 6OuoorMyeckme Teopum  (KMETOYHas, XPOMOCOMHas,
MyTaUMOHHasA, UeHTpasibHasa [orMa MOJIEKYNSpPHON 6uonorun), 3akoHbl (I
MeHgens, T. MopraHa, H. . BaBunosa) 1 ydyeHus (0 LUeHTpax MHOroobpasus v
MPOUCXOXAEHNA KYNbTYPHbIX pacTeHud H. V. Basunosa), onpeaensts rpaHuLbI
NX NPUMEHUMOCTU K >KMBbIM CUCTEMAM;

yMeHVe BfajeTb MeTo4aMu Hay4yHOro no3HaHus B 61M0Norun: HabnLeHne 1
OnuncaHne >XMBbIX CUCTEM, NPOLLECCOB W ABMIEHWIA, OpraHu3aums U npoBefeHune
OMOMOrNYECKOro  3KCMepuMeHTa,  BbIABVDKEHME  TUMOTe3bl,  BblAB/EHUE
3aBUCMMOCTN MeXAy WccnegyeMbiMy BeMynHaMu, OObBACHEHWE MOMYyYeHHbIX



pe3ynibTaToB, MCNOMb30BaHHbLIX HAY4YHbIX MOHATWA, TEOPUIA U 3aKOHOB, YMEHUe
[enaTb BblBOAbl HA OCHOBAHUW MOJTYYEHHbIX Pe3ynbTaTos;

YMEHWe BbIENATb CYLLECTBEHHbIE MPU3HAKN BUPYCOB, KNETOK MPOKapuoT K
3YKapunoT, O[HOK/ETOYHbIX M MHOTFOKNETOYHbIX OPraHu3MoB, OCOOGEHHOCTU
npoueccoB: 06MeHa BeLecTB M NpPeBpaLLeHNs 3HEPTMN B KIETKE, (POTOCUHTE3],
MNacTUYECKOro W 3HepPreTU4eckoro obmeHa, XeMOCKMHTe3a, MWUTO03a, Meli03a,
OMNOAOTBOPEHNSA,  Pa3MHOXEHMWS, WHAMBUAYaAbHOIO  pasBUTUA  OpraHu3ma
(OHTOreHes);

YMEHUE MPUMEHATb MOJSTyYEHHblE 3HAHWUA AN 0OBbACHEHUS GUOMOrNYECKNX
MPOLECCOB N SABNEHUI, AN1A NPUHATUA NPaKTUYECKUX PEeLUeHNn B NMOBCEAHEBHOM
XWU3HW C Uenblo obecrieyeHns 6e30NacHOCTM CBOEro 340pPOBbA W 3[40POBbS
OKpY)KaloLMX Nofei, coboeHns HOpM rpaMoTHOrO NOBEAEHNSA B OKPY>KaKOLLIEN
NpUpogHOM cpefe, MOHUMaHMe Heob6XOAUMOCTU WUCMO/b30BaHUS  LOCTUMXKEHWI
COBPEMEHHOM 6uonorum " ouoTexHonormin - ans paunoHaibHOro
NPUPOLONO/b30BaHNS;

YMEHWe pewaTb 3/1eMeHTapHble reHeTUYeckMe 3agadyM Ha MOHO- U
ANTMOPUAHOE CKpeLinBaHMe, CUenneHHOe Hac/efoBaHue, COCTaB/IiTb CXEMbI
MOHOrMOPUAHOrO CKpewmMBaHUA ANs NpeAckasaHUa HacnefoBaHWs MPU3HAKOB Yy
OpraHn3mos;

YMEHWe BbIMOMHATL NabopaTopHble M MpakTUyeckne paboTbl, COBMNOAATD
npaswuia npu pabote ¢ y4ebHbIM 1 1abopaTopHbLIM 060PYA0BAHNEM;

YMEHME KPUTMYECKN OUEHMBaTb W MHTEPNpPeTUpoBaTb MHMOPMaLMIO
OMONOrNYECKOro COAEPXKaHUA, BK/IOYAIOLLYHO MCEBAOHAYYHble 3HAHWA K3
Pas3INYHbIX UCTOYHUKOB (CpeAcTBa MacCoBOW MHGopMaLmK, Hay4YHO-MOMNYNAPHbIE
mMartepuasnbl), 3TUYECKMe acneKTbl COBPEMEHHbLIX WCCef0BaHUA B OMOMOTUK,
MeauumHe, BMOTEXHOOTUN;

YMEHMe co34aBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHblE COO0OLLEHNS,
0606LLan 61nonornyeckyto MHPopMaLUnio U3 HECKONbKUX UCTOYHMKOB, FPamMOTHO
MCNONb30BaTh MOHATWIHLIN annapat 61onorun.

MpegMeTHble pe3ynbTaTbl OCBOEHUA y4yebHOro npeameta «buonormsa» B 11
Knacce JO/MKHbI OTPaXKaTb:

ChopMMPOBAHHOCTbL 3HAHWIA O MeCTe U PO BUOMOTMK B CUCTEME HAy4HOrO
3HAHUA €eCTeCTBEHHbIX HayK, B (OPMUPOBAHMM COBPEMEHHON €eCTeCTBEHHO-
Hay4yHOM KapTWUHbI MUpa M HAyYHOro MWPOBO33PEHMUS, O BKNafge POCCUMCKUX W
3apy6eXXHbIX  YYEHbIX-0MO/IOroB B pasBuTMe  6Monornn, (YHKUMOHA/IbHOM
rPaMOTHOCTM Ye/loBeKa A1 PeLUEeHUS XXN3HEHHbIX 3ajavy;

YMEHMe pacKpbiBaTb COAepPXKaHWe OMOMOrNYeCKMX TEPMUHOB W MOHATUNA:
BUZ, NONYNAuMsA, reHO(MOHL, 3BONOUMSA, ABMXKYLLME CUbl ((PaKTOpbI) 3BOMOLMK,
MPUCMNOCO6/IEHHOCTL OPraHnM3MoB, BWMA006pa3oBaHue, 3KONOrMYeckme (akTopsbl,



9KOCUCTEMA, MPOAYLEHTbl, KOHCYMEHTbI,  PeayueHTbl, LUenu  NuTaHus,
aKonornyeckas nupammnaa, bruoreoueHos, buocpepa;

yMeHWe wu3naratb Ouonornyeckme Teopun (3BOMOLUMOHHas Teopus Y.
[apBnHa, CUHTETUYECKas Teopusi 3BOMIOLMM), 3aKOHbl W 3aKOHOMEPHOCTW
(3apogpiweBoro cxoactea K. M. Bapa, yepefioBaHUA T/aBHbIX HanpaefieHUA K
nyten agonoummn A. H. CeepuoBa, yyeHuUs o 6uoctepe B. . BepHafckoro),
onpeaensitb rpaHNLIbl UX NPUMEHUMOCTN K XXMUBbIM CUCTEMAM;

YMeHWe BNafeTb MeTogaMy Hay4yHOoro no3HaHus B 6uonornn: HabnogeHne 1
OnmncaHve >XMBbIX CUCTEM, NPOLLECCOB W ABMIEHWIA, OpraHu3auus U npoBefeHune
OMONOrMYeCKOro  3KCNepuvMeHTa,  BbIABMXKEHWME  TUNOTE3bl,  BblSIBIEHME
3aBMCUMOCTN MeXAy uccrefyembiMu Be/IMYMHaMK, OOBACHEHME MOYYEHHbIX
pe3ynibTaToB, MCNOMb30BaHHbLIX HAY4YHbIX MOHATWA, TEOPUIA U 3aKOHOB, YMEHUE
AenaTb BblBOAbl HA OCHOBAHWUW MOJTYYEHHbIX Pe3ybTaTos;

YMEHWe BbIAeNATb CYLLECTBEHHbIE MPU3HAKM CTPOEHUA OUOMOrMYEeCKNX
00bEKTOB: BWAOB, MOMYNAUMIA, NPOAYLEHTOB, KOHCYMEHTOB, pPefyLEHTOB,
OMOreoLeHO30B U 3KOCUCTEM, OCOOGEHHOCTM MPOLECCOB: HaCNeACTBEHHOM
M3MEHUYMBOCTWN, €CTECTBEHHOro 0TOOpPa, BMA00OpPa30BaHWsA, MPUCMNOCO6/1EHHOCTH
OpraHn3MoB, [eiNCTBUA 3KOMOrMYeCKUX (PaKTOPOB Ha OpraHu3Mbl, MepeHoca
BELLECTB W MOTOKA 3HEPrum B 3KOCUCTEMAx, aHTPOMOTeHHbIX W3MeHeHWU B
3KOCMCTEMaxX CBOE MeCTHOCTM, KPyroBopoTa BeLLECTB M OMOreoXMMUYECKMX
LIMKNOB B Grochepe;

YMEHUe MPUMEHATb MOMTYYEHHblE 3HAHWUA AN 0OBbACHEHUS GUOMOrMYECKNX
MPOLIECCOB U SIBMIEHWNIA, ANA NPUHATUA NPaKTUYECKUX PELLEHUIA B MOBCEAHEBHOW
XWU3HW C Uenblo obecrieyeHnss 6e30NacHOCTM CBOEro 340pPOBbA W 3[40POBbS
OKpY)XaloLMX NoLei, cobtoaeHNs HOpM rPaMOTHOrO NMOBEAEHNSA B OKPY>KaKOLLIEN
NpUpPogHON cpefe, MOHUMaHMe Heob6XOAUMOCTU WUCMO/b30BaHUS  LOCTUMXKEHWI
COBPEMEHHO 61onorMn Ans paumoHabHOro NPUPOAONo/b30BaHNS;

YMEHWe peLlaTb 3/leMeHTapHble 61ONorMyeckne 3agayvm, CoCTaB/ATb CXeMbl
MepeHoca BELLECTB U 3HEPrnn B aKOCUCTEMAX (Lenmn NUTaHNs);

YMEHWe BbIMOMHATL NabopaTopHble M MpakTUyeckne paboTbl, COBMNOAATD
npaswuia npu pabote ¢ y4ebHbIM 1 1abopaTopHbLIM 060PYA0BAHNEM;

YMEHME KPWUTUYECKM OUEHMBaTb W  MHTEPMPeTUpoBaTb MHGOpMaL Mo
OMONOrMYECKOro  COAEPXKaHUA, BK/OYAKOLLYHO MCEBAOHAYYHblEe 3HAHWA K3
pas3IMYHbIX UCTOYHUKOB (CpeAcTBa MacCoBOW MH(opMaLMK, Hay4YHO-MOMNYNAPHbIE
Martepuanbl),  paccMaTpuBaTb  [N106a/ibHble  3KO/Orn4yeckme  npobnemsl
COBPEMEHHOCTM, POPMMPOBATL MO OTHOLLEHMIO K HUM COOCTBEHHYIO MO3NLMIO;

YMEHMe Cco34aBaTb COOCTBEHHbIE MWUCbMEHHbIE W YCTHblE COO0OLLEHNS,
0606LLas 61onornyeckyo MHPoOpMaLmio U3 HECKONbKUX UCTOYHMKOB, FPamMOTHO
MCNONb30BaTh MOHATWIHLIA annapat 61onorun.



TEMATWYECKOE NMN/1AHNPOBAHWE
10 K/TACC

HanmeHoBaHMe pa3fesnos U TemM

KonnyectBo yacoB

ONEeKTPOHHbIe
(unppoBble)

Ne n/n
nporpamMmbl Bcero KongOHbe'e n%aKTquCKme obpasoBaTe/ibHble
paboThbl paboThbl pecypeb!
Bubnnoteka LLOK
1 buonorma kak Hayka 2 05 05 https://m.edsoo.ru/7f41¢c292
Bubnmnoteka LLOK
2 JKMBble CUCTEMBI U UX OpraHu3aums 1 0 0 htts://m.edsoo.ru/7fA1c292
o Bubnmoteka LLOK
3 XMMWNYECKNI COCTaB N CTPOEHME KIETKU 8 0 1 httos://m.edsoo.ru/7f41c292
Bubnmnoteka LLOK
4 XKn3HeaesaTelbHOCTb KNeTKM 6 0.5 0 httos://m.edsoo.ru/7f41c292
5 PasMHOXXeHWne 1 nHAMBNAYalbHOe pasBuTne 5 0 1 Bubnmnoteka LLOK
OpraHn3moB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTb Y UISMEHUMBOCTb 8 0 15 Bubnmoteka LLOK
OpraHv13mosB ' https://m.edsoo.ru/7f41c292
7 Cenekuwns opraHmamos. OCHOBb! 3 15 0 Bubnmnoteka LLOK
OMOTEXHONOI NN ' https://m.edsoo.ru/7f41c292
Bubnmnoteka LLOK
8 PesepBHOe Bpems 1 0 0 https://m.edsoo.ru/7f41c292
OBLLEE KOMMYECTBO YACOB MO NMPOIrPAMME 34 2.5 4




11 K/TACC

HanmeHoBaHMe pa3fiesioB N TeM

KonnyectBo yacoB

ONEeKTPOHHbIe
(unppoBble)

No
o n/n NpOrpamMil Bcero KO6HTpOI'IbeIe I'Ip6aKT|/|quK|/|e 06pasoBaTeNbHbIe
paboThbl paboTbl pecypChbi
Bubnmnoteka LLOK
! SBOTIOLYOHHAA GroNoT 3 o 05 1 https://m.edsoo.ru/7f41cc74
5 B0O3HNKHOBEHME U Pa3BUTHE XKN3HWN Ha 9 0 05 Bubnmoteka LLOK
3emne ' https://m.edsoo.ru/7f41cc74
Bubnmnoteka LLOK
3 OprarisMb! v OKpyaiouias cpea > 1 1 https.//m.edsoo.ru/7f4lcc74
Bubnunoteka LLOK
4 Coo6LLecTBa 1 3KONOrMYECKME CUCTEMBI 9 15 httos://m.edsoo.ru/7fA1cc74
Bubnmnoteka LLOK
> PesepeHoe Bpews 2 0 https.//m.edsoo.ru/7f4lcc74
OBLLEE KOJ/TMYECTBO YACOB IO NMPOIrPAMME 34 3 2.5







NMOYPOYHOE NMNJ1IAHNPOBAHWE

10 KJTACC
Konunyectso yacoB ONEeKTPOHHbIe
Ne Jata umpoBble
Tema ypoka
n/n yp Bcero KO6H TPONBHBIE n%aKTquCKme N3yyeHusi | obpaszoBaTe/ibHbIE
paboThbl paboThbl pecypeb!
Buonorus B cucteme Hayk. BxogHoi bubnmotexa LIOK
1 KOHTDO/T 1 0.5 0 https://m.eds00.ru/863e6122
P https://m.edso0.ru/863e632a
MeTo/bl NO3HAHMS XXMBOW NPUPOAbI.
MpakTnyeckas pabota Ne 1
2 «l/Icnonb3oBaHne pasnNYHbIX 1 0 0.5 bubnuorexa LIOK
' https://m.eds00.ru/863e6122
MeTOZOB MPpu U3y4eHUn
OMONOrNYeCKNX 0ObEKTOB»
3 bBuonormnyeckne cucTemsl, NPoLECChI 1 0 0 Bubnunoteka LLOK
N NX N3ydeHune https://m.eds00.ru/863e6564
XUMWNYECKUNIA cocTaB KNeTkn. Boga un Bubnunoteka LLOK
4 1 0 0
MWHEPA/TbHbIE CONU https://m.edso0.ru/863e674e
Bubnnoteka LLOK
benkw. TaB U CTPOEHU KOB 1
° enkw. COCTas 1 CTPOeHYe 6enko 0 0 https://m.edso00.ru/863e6b72
PepmMeHTbl — BMONornyeckune
KaTanmsaTopsbl. JlTabopaTopHas
6 paboTa Ne 1 «3yueHue 1 0 05 Bubnunoteka LLOK
KaTa/IMTUUYECKOIN aKTUBHOCTU ' https://m.eds00.ru/863e6b72
(bepmMeHTOB (Ha NpuMepe amunasbl
NN KaTanasbl)»
Bubnunoteka LLOK
7 Yrnesodbl. Jiunngbl 1 0 0
A A https://m.edso00.ru/863e6870




Bubnunoteka LLOK

8 HyKnevHoBble KncnoTel. AT® 0 0 https://m.eds00.ru/863e6d5c
9 VicTopusa n metobl U3yyeHus 0 0 Bubnmoteka LLOK
KneTkn. KnetouHas Teopus https://m.eds00.ru/863e6e88
10 KneTka Kak LiefloCTHas »KuBas 0 0
cuctema
CTpoeHMne 3yKapnoTUYECKOIN KNETKM.
NabopaTopHas paboTta Ne 2
«3y4eHune CTPOEHUSA K/ETOK Bubnmoteka LLOK
11 pacTeHWIA, XXMBOTHBbIX, FPU60B 1 0 0.5 https://m.edsoo.ru/863e6ff0
BakTepuii NoL MUKPOCKOMOM Ha https://m.edso0.ru/863e716c
roTOBbIX MUKpOMpenaparax n nx
onuncaHume»
Bubnunoteka LLOK
12 OO6MeH BeLLEeCTB UK MeTabonM3mM 0 0 htts://m.edsoo.ru/863e766¢
Bubnnoteka LLOK
13 boToCHHTEs. XemocuHTes 0 0 https://m.eds00.ru/863e7¢98
1 SHepreTnyecknii 06MeH PyBexxHbIi 05 0 Bubnunoteka LLOK
KOHTPO/1b https://m.edsoo.ru/863e7aae
YKM3HEHHBIN LMK KNeTkW. [eneHne
KneTku. Muto3. JlabopaTopHas
15 paboTa Ne 3 «HabnoaeHne M1To3a B 0 0.5 bubnuorexa LIOK
https://m.edsoo.ru/863e7dc4
K/IETKaX KOHYMKa KOpeLlKa yKa Ha
rOTOBbIX MUKpOMpenaparax»
16 BuocuHTe3 6enka. Peakuus 0 0 Bubnnoteka LLOK
MaTPUYHOIO CUHTE3a https://m.edso0.ru/863e796e
17 TpaHcnaums — brocnHTe3 benka 0 0 bubnuoreka LIOK

https://m.edso00.ru/863e796e




HekneTouHble POPMbI XN3HN —

Bubnunoteka LLOK

18 0
BUPYChbI https://m.eds00.ru/863e7540
Bubnunoteka LLOK
19 ®dopmbl pa3sMHOXKEHUS OpraH13mMoB 0 https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. Bubnnoteka LLOK
20 Mewo3 0
https.//m.edso0.ru/863e7f4a
O6paszoBaHue 1 pa3BUTIE NOMOBbIX
KnetoK. OnnogoTBOpPEHME.
NabopaTopHas paboTta Ne 4 Bubnunoteka LLOK
21 0.5
«13y4eHne CTpOEHMSA NONOBbLIX https://m.eds00.ru/863e81b6
KNeTOK Ha roToBbIX
MUKpoOMpenapaTax»
99 VHanBuayanbHoe passutue 0 Bubnmoteka LLOK
OpraHM3moB https://m.eds00.ru/863e8436
93 "eHeTnKa — Hayka 0 0 Bubnnoteka LLOK
HacneACTBEHHOCTU U M3MEHUYMBOCTH https.//m.eds00.ru/863e86f2
3aKOHOMEPHOCTU Hacnef0BaHMA
24 n |/|3Ha|<o§ MoHorn6 MA Hoe 0 bubnworeia LIOK
P ' A https://m.eds00.ru/863e8878
CKpeLynBaHue
NUrMbpuaHoOe CKpeLmBaHmne. 3aKoH
25 flesaamimﬁnoro Hainu: 0BaHUA 0 bubnoreia LIOK
A https://m.edso0.ru/863e89a4
Nnpu3HaKkoB
CuenneHHoe HacnefoBaHue
npu3HakoB. SlabopaTopHas paboTa
26 Ne 5 «/13y4yeHune pe3ynbTaToB 05 Bubnunoteka LLOK

MOHOTMOPUAHOIO M AUTMBPUAHOTO
CKpeLUMBaHMS y Apo30Qu/ibl Ha
rOTOBbIX MUKpOMpenaparTax»

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




['eHeTnKa nona. HacnefosaHue

Bubnunoteka LLOK

27 MPU3HAKOB, CLIeMN/1IeHHbIX C MOJI0M 1 0 0 https://m.eds00.ru/863e8c60
VI3meH4YMBOCTL. HeHacneacTBeHHas
N3MEHYMBOCTb. JlabopaTopHas
paboTa Ne 6. 13yyeHue Bubnunoteka LLOK

28 o 1 0 0.5
MOAN(NKALUNOHHOW N3MEHUYNBOCTH, https://m.edso0.ru/863e8efe
NMOCTPOEHMe BapuaLlMOHHOIo paja u
BapuaLMOHHON KPMBOI»

HacnenctBeHHasd M3SMEHUNBOCTD.

29 JNabopaTopHas pa6oTta Ne 7. 1 0 0.5 Bubnunoteka LLOK
«AHanM3 MyTaumii y 4po30o¢usbl Ha ' https://m.edsoo.ru/863e8efe
rOTOBbIX MUKpOMpenaparax»

Bubnnoteka LLOK

30 FeHeTvka Henoseka 1 0 0 https://m.edso0.ru/863e8d78
Pe3epBHbIil ypoK. O606LLEeHKE MO

31 Teme «HacnefCcTBeHHOCTb U 1 1 0
N3MEHUYMBOCTb OpraHn3mMoB»

Bubnunoteka LLOK

32 Cenekuna kak Hayka u npouecc 1 0 0 https.//m.edso0.ru/863e9214
MeToAb! N LOCTUXKEHMA Cenekunm

33 paCTeﬂmVl I/IpI)KVIBOTHbIX. I/IToroL:;bm 1 0.5 0 bubnworeia LIOK

https://m.edso0.ru/863e9214
KOHTPO/1b

34 bruoTexHonormna Kak otpacsb 1 0 0 Bubnunoteka LLOK

npou3BoacTBa https://m.eds00.ru/863e9336
OBLWEE KONMMNYECTBO YACOB INO 34 25 4

NMPOrPAMME




11 K/TACC

KonnyectBo yacoB

ONEeKTPOHHbIe

Ne Tema vDoKa K n Jata umdgpoBble
n/n yp Bcero 06H TPONBHBIE %aKT”quKme N3yyeHusi | obpaszoBaTeSibHbIE
paboTbl paboThbl pecypchl
1 JBONOUMA N MeTOAbI €6 N3YYEeHNS. 1 05 0 Bubnmoteka LLOK
BX0oAHON KOHTPO/b ' https://m.edso0.ru/863ea20e
) WcTopus pa3BuTus npeacTaBieHni 1 0 0 Bubnmoteka LLOK
06 3BosrOLMM https://m.eds00.ru/863e9570
Bubnunoteka LLOK
3 MukpossontioLs . 0 0 https://m.edso0.ru/863e9cle
Monynaums Kak aneMeHTapHas
eIMHMLA B1A 1 3BOJTHOLMN.
4 ﬂi6o ZTO H'iﬂ abota ItI"o 1 1 0 0.5 bubnworeia LIOK
PATOPHaA P ) ' https://m.eds00.ru/863e99¢6
«CpaBHeHWe BNOB MO
MOP®O/IOrMYECKOMY KPUTEPUIO»
[BwxyLime cunbl (3n1eMeHTapHbIe Bubnmoteka LLOK
5 1 0 0
(baKTopb!) 3BONOLMN https://m.edsoo.ru/863e9da4
. Bubnunoteka LLOK
ECTecTBeHHbLIN OT ner Mbl 1
6 cTecTee oT6op 1 ero (op 0 0 https://m.edso0.ru/863e9ed0
Pe3ynbTaTbl 3BONHOLUN:
NpPUCNoco61eHHOCTb OPraHn3mMoB U
. BMA006pa3oBaHue. JlabopaTopHas 1 0 0.5 Bubnunoteka LLOK
paboTa Ne 2 «OnncaHme ' https://m.edsoo.ru/863e9fde
npUcnocob61eHHOCTM OpraHn3mMa u eé
OTHOCUTE/IbHOIO XapaKTepa»
Bubnunoteka LLOK
HanpasneHus 1 nyTtu 1 0 0
8 anpasne yT https://m.edso0.ru/863e9cle




MaKpO3BO/MHOLMM

9 HeobpaTMOCTb 3BONKOLNN 0 0

10 VicTopusa Xun3Hu Ha 3emne U MeTobI 0 0
e€ n3yyeHus

1 ['MNoTe3bl NPOUCXOXKAEHUSA XKU3HU Ha 0 0 Bubnmoteka LLOK
3emne https://m.edso0.ru/863ea5a6

12 Pa3BuTmMeE XN3HM Ha 3eMe Mo apam n 0 0 Bubnunoteka LLOK
nepvogam https://m.edso0.ru/863ea6be
OcCHOBHbIe 3Tarbl 3B0/HOLMM
pacTUTeNIbHOro U XXMBOTHOIO MUpa.

13 MpakTnyeckas pabota Ne 1 0 05 Bubnmoteka LLOK
«/13y4eHne NCKONaeMbIX OCTATKOB https://m.edso0.ru/863ea8bc
pacTeHWIA N XXMBOTHbIX B
KONINeKLMAX»

1 CoBpeMeHHas cucTema 0 0 Bubnmoteka LLOK
OopraHM4eckoro mmpa https://m.edso0.ru/863ea48e
JBO/IIOLMSA YesloBeKa Bubnmoteka LLOK

15 o 0.5 0
(aHTponoreHe3)Py6eXxHbIil KOHTPO/b https://m.edsoo.ru/863eac2c

16 Aswxyuime cunbl (akTopsbl) 0 0 Bubnmoteka LLOK
aHTponoreHesa https://m.edsoo.ru/863ead44

17 OCHOBHbIe CTaMu 3BO/HOLMM 0 0
yenoBeka

18 YUenoseyeckune pacbl U NpupoaHble 0 0 Bubnunoteka LLOK
aflanTauMn 4yenoBseka https://m.edsoo.ru/863eaea2
Pe3epBHbIil ypoK. O606LLEeHME MO

19 Teme «BO3HNMKHOBEHWE U pa3BUTHe 1 0
YXM3HW Ha 3emne»

20 JKON0orna Kak Hayka 0 0




Cpefibl 06UTaHMA 1 3KONOTMYECKME

Bubnunoteka LLOK

21 0
(hakTOpBI https://m.edsoo.ru/863eafec
AB1OTHYECKME (PaKTOPbI.
NabopaTopHas paboTta Ne 3.
«Moponormyeckne 0CO6eHHOCTU
P o Bubnmoteka LLOK
22 pacTeHU 13 pasHbIX MecT 0.5
https://m.edsoo.ru/863eb10e
0butaHus». JlabopatopHas padoTta Ne
4. «<BnusHune cBeTa Ha pocT U
pa3BUTME YEPEHKOB KOoNeyca»
Bubnunoteka LLOK
23 BuoTtmyeckme akTopsl 0
@ P https://m.eds00.ru/863eb348
JKONOrMYECKME XapaKTePUCTUKN
nonynauun. MpakTnyeckas paboTa
24 . 0.5
Ne 2 «[ofCYET NNOTHOCTU
Nonynaunii pasHbIX BUAOB PACTEHUIAY»
o5 CoobLiecTBa OpraH13mMoB — 0 Bubnnoteka LLOK
omoueHo3 https://m.edso0.ru/863eb46a
26 JKO/IOMMYeCKMe CUCTEMBI 0 Bubnmoteka LLOK
(skocuctembl) https://m.edsoo.ru/863eb46a
OCHOBHbI€e NoKasartesii 3KOCUCTEMbI.
27 JKonornyeckue nupammnasbl 0 bubnuoreka LIOK
. ' https://m.edso0.ru/863eb5fa
CsouictBa akocuctem. Cykueccus
28 [MprpoLHbIe 3KOCUCTEMBI 0
29 AHTPOMNOreHHbIE IKOCUCTEMbI 0
30 Buoctepa — rnobanbHas 0 Bubnunoteka LLOK
aKocucTema 3eMnu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYLLeCTBOBaHUA 0 Bubnunoteka LLOK

onocepbl

https://m.edsoo0.ru/863ebd16




32 YenoseuecTBo B Guochepe 3emnu 1 0
33 CocyuwecTBoBaHwme npupoab! 1 1 0 Bubnunoteka LLOK
Uesi0BeYeCcTBa. https://m.edsoo.ru/863ebale
Pe3epBHbIil ypoK. O6006LLEHNE TEMbI
34 «Coo06LecTBa 1 3KOMOrMYecKme 1 0
CUCTEMBI»ITOr0BbIN KOHTPO/b
OBLLEE KOJ/TIMYECTBO YACOB IO 34 25

NMPOrPAMME







YYEBHO-METOANYECKOE OBECITEYEHNE
OBPA3OBATEJIbBHOI O NPOLUECCA
OBASATEJIbHbIE YUYEBHbLIE MATEPUAJIbI A1 YUHEHNKA

METOONYHECKWNE MATEPUVAJIbI AJTA YUUTENA

LINPPOBbLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET






