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PaGouas mporpaMmMa AMCHUILIMHBI COCTaBIIeHa B COOTBETCTBHH ¢ TpeboBaHusMu OI'OC BO
no HanpapieHuio moarotoBku 44. 03. 01 Ilemarormdeckoe oOpa3zoBaHHE, YTBEPXKICHHOTO
npuka3oM MUHHCTEpPCTBA HayKH U BbIcIIero oOpaszoBanusi Poccuiickoit degepanuu or «22»

deBpans 2018 1. Ne 121. (¢ u3menenusiMu u jononHeHusmu) Penakius ¢ nsmenenusmu N 208 ot
27.02.2023 r

[Iporpammy coctaBui: Xamxoena JI.M.

[Iporpamma omobpena Ha 3acemanuu kadenpsl «llegarornka u MeTOaUKa HAYATBLHOTO
obpazoBanus» mpoTokos Ne 6 ot «30» ampens 2026 roxa

[Iporpamma onobpeHa YueOHO-METOIUYESCKIM COBETOM MEAArorn4eckoro GpaxkympTeTa
npoTokoa Ne 10 ot «04» utons 2026 rona



1. e ocBOEHNST M CIATIIAHBI

Henstmu ocBoeHust AucHUILTUHBI « EcTecTBO3HAHME) SBIAIOTCS MPUOOPETEHHE 00YYAIOIIMMHUCS
3HAaHUN U YMEHHI 10 TOJATOTOBKE K OCYLIECTBICHUIO MPOQECCUOHANBHOMN AESITeTbHOCTH MO €CTeCT-
BO3HAHUIO B HAYAJIBHOW IIKOJIE, MO (POPMUPOBAHUIO y OOYyYAIONIUXCS HAYYHOTO CIOCO0a MBIII-
JICHHSI ¥ aJIEKBATHOTO OTHOIICHUS YEJIOBEKA K OKpYKAIOIIEH MpHUpoJIe, 0 00ecIeueHn0 Heo0X0-
auMol  0a3pl IS OCYIIECTBIICHUS JallbHEHIIEr0o caMooOpa3oBaHUs U  MPO(HecCHOHATBLHOTO
CaMOCOBEPIIIEHCTBOBAHUSI.

dopMupyemble  AUCHUIUIMHOW 3HAHUS W YMEHHUS TOTOBAT  BBINIYCKHHKA  JaHHOU
o0pa30BaTeNbHON MPOrpaMMbl K BBIIOJHEHHUIO CIEIYIOMIMX OOOOIIEHHBIX TPYJOBBIX (YHKIUI
(TpyA0BBIX (YHKIIHHA):

OT® Kop A. Ilenaroruueckas 1eITeIbHOCT MO MPOSKTUPOBAHUIO U peaTU3allun
00pazoBaTeNbHOrO IMpoliecca B 00pa3oBaTeIbHBIX OPraHU3aIUsIX JIOIIKOJIBHOTO, HAYaIbHOTO
00111er0, OCHOBHOTO OOIIETO, CPETHEr0 00IIero 00pa3oBaHuUs.

To:

* A/01.6 O6menenarornyeckas GyHkius. O0yueHue.

* A/02.6 BocriutarenpHasi A€ATEIbHOCTD

* A/03.6 PazBuBaromias a1eITe€ILHOCTD

OT® Kog B. Ilegarornueckas AeSATEIbHOCTh IO NPOEKTUPOBAHUIO U PEATU3ALMU OCHOBHBIX
0011e00pa3oBaTeIbHBIX POTPaAMM.

TO:

* B/02.6 Ilenarorudeckast IesTEIBHOCTH O peaTU3alliy MporpaMM HadyadbHOTO 00pa3oBaHUS.
(ITC01.001 «ITemaror (memaroruyeckas ACATEIBHOCTD B Chepe MOIMIKOJIBHOT0, HAYaIbHOTO OOIIETO,
OCHOBHOT'O OOIIIETO, CPEeTHEro 00I1Iero 00pa3oBaHus) (BOCIIUTATENb, YUUTENb)» Y TBEPKICH
npukazoM MuHUCTEpCTBA Tpy/la U COUUANIbHOM 3amuThl Poccuiickor denepanuu ot

18 oktsa0pst 2013 r. Ne544H (¢ uzm. ot 25.12.2014).

OT® Konx A. IlpenonaBanue Mo JOMOIHUTEIBHBIM 00II€00pa30BaTEIBLHBIM POTPaMMaM.
To:

* A/01.6 Opranuzamusi IeITeIbHOCTH OO0YYarOIIMXCs, HANPABJICHHOW Ha OCBOEHHUE JTOTIOJIHHU-
TeIbHON 00111e00pa30BaTeIbHON IPOrPAMMBIL.

OT® Kox C. Opranu3aiioHHO-TIEArOTHYECKOe 00ECIIEUCHHE peaTu3aluy JOTIOTHUTETIBHBIX
0011e00pa30BaTeIbHBIX IPOTPaAMM.
To:
* (C/01.6 Opranu3zamus 1 NpoBeI€HUE MACCOBBIX JOCYTOBBIX MEPOIIPHUITHH.
(ITC01.003 «Ilemaror AONOIHUTEIBHOTO 0OpPa30BAHNUS AETEH U B3POCIBIX»)
YT1BepxkaeH npukazoM MUHHCTEPCTBA TPy 1A U conuanbHOM 3amuTsl Poccuiickoit denepanuu ot 5
Mast 2018 r. Ne 298u

2. Mecto nucuuminnsl B ctpykrype OITIOII 6akanaBpuara
JucuniuinHa  «EcTecTBO3HaHHME»  OTHOCHUTCS K  NPEAMETHO-METOAMYECKOMY  MOIYIIO
oOsi3arenbHON yacTu broka 1 Jlucuuniauas! (MOIyn).
W3ydenne IUCHMIUIMHBI Oa3upyercs Ha 3HAHUM O00IIe00pa3oBaTEIbHBIX MPOrpamMM IO
reorpauu, XUMUU U OMOJIOTHH.



Tp€6OBaHI/I${ K «BXOJHBIM» 3HAHUAM, YMCHUAM U TOTOBHOCTAM 06yqa101uerocsi, H€O6XOI[I/IMI>IM

IIpu OCBOCHHUHA HaHHOﬁ JUCHUITIIIMHBI U HpI/IO6peTeHHBIM B PE3YJIbTAaTC OCBOCHUA NPCAICCTBYOIUX

IHACIUILIMH, BKIIOYAIOT B CEOS:

c(hOpMUPOBAHHOCTh CHCTEMbI KOMIUIEKCHBIX COIMAbHO OPHEHTHPOBAHHBIX TeorpaduuecKux
3HAHUU O 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJIBL;

BJIa/ICHUE YMEHUSIMHU MPOBEACHUs HAONIOICHUH 32 OTACIbHBIMU TeorpaduuecKuMu 00beKTaMH,
MpOLECCaMi U SIBJICHUSIMHU, MX W3MEHCHHSMU B pE3yJIbTaTe€ MPHUPOIHBIX W AHTPOIOTE€HHBIX
BO3JICHCTBUI;

BJAJICHNEC YMEHUSAMH Treorpaduyeckoro aHajgn3a © HHTEPHpPETAlMH  Pa3HOOOpa3HOM
nH(pOpPMAIINH;
BJIAJICHNEC OCHOBOIIOJIATAIONIUMH  XUMHUYCCKUMH TOHSATHSAMH, TECOPUSMH, 3aKOHAMH U

3aKOHOMEPHOCTSIMHU; YBEPEHHOE IOJb30BaHUE XUMHUYECKONM TEPMHUHOJIOTHEN U CHUMBOJIMKOW;
c(OPMUPOBAHHOCTh MPEJACTABICHUI O POJIM W MeCTe OHOJOTHH B COBPEMCHHOW HAy4YHOU
KapTUHE MHpa; TIOHUMAaHUE POJIM OMOJOTUH B (POPMUPOBAHUHU KPYyro3opa M (PYHKIIMOHAITBHON
IPaMOTHOCTH Y€JIOBEKA MPU PEIICHUH MPAKTUUYECKUX 3a/1a4;

BJIQJICHUE OCHOBOIIOJAralOIIMMH TOHSITHSMU W TPEACTABICHUSIMU O >KHUBOW MpUPOJE, €€
YPOBHEBOl ~ OpraHu3aluu U YBEPEHHOE  TOJb30BaHUE  OHOIOTUYECKOM
TEPMHHOJIOTUEN U CUMBOJIMKOM;

OBOJIFOLINH,

BJaJICHME OCHOBHBIMU METOJAMU HAyYHOI'O MO3HAHUS, MCIIOJIb3YEMBIMHU MPU OMOJIIOTHYECKUX
UCCIIEIOBAHMSIX J)KUBBIX OOBEKTOB M SKOCHCTEM.
OcBoenune aucuuiuinHbl «EcTecTBO3HAHME» HEOOXOAMMO KakK MPEANISCTBYIOMIMNA STam s

HU3YUCHUS IOUCHUILIUH: «Metoauka npenoaaBaHusA Kypca «OKPY)KaIOH_II/Iﬁ MHUD», ((OpFaHI/IBaI_[I/ISI

BHEYPOUHOI JeATeNbHOCTH O Kypcy «OKpy»Karouii Mup», MNPOXOXKICHHUS y4eOHOW MpaKTHKH

(o3HaKOMHUTEIBbHAS),

MIPOM3BOJICTBEHHOW TMpaKkTUKHU (megarorunyeckas (JeTHAsI BOYKaTCKas)),

MPOU3BOJCTBEHHON NPAKTUKHU (MEJaroruvyeckas) M MOJATOTOBKHM K TOCYAapCTBEHHOW HWTOTOBOM

aTTCCTalluu.

3. Pe3y.]1[>TaTI>I OCBOEHHSI JAHCHUILIMHBbI «EcTecTBO3HaHMeE) HpOI.[GCC

W3Yy4YEeHHs TUCLUUIUIMHBI HAMlpaBjieH Ha (OPMUPOBAHUE PJIEMEHTOB CIEAYIOIUX KOMIETSHIIUN
B cootBeTcTBHM ¢ ®I'OC BO 1o jaHHOMY HanpaBJIeHUIO:

OIIK-3

Crioco6eH opraHu30BbIBaTh OIIK-3.1. Opranusyer | 3HATb:
COBMECTHYIO U COBMECTHYIO M HWHIMBHIyalbHYl0 |OCHOBHBIE
WHIUBHUAYaJIbHYIO yUeOHYIO y4eOHyI0 ¥  BOCIHUTATEIFHYIO |3aKOHOMEPHOCTH
Y BOCITUTATEIIHLHYFO JIeATENIbHOCT ~ 00yYaroluxcsi, B |BO3PACTHOIO
JEeATETbHOCTD TOM yucie c 0COOBIMM  |pa3BUTHS, CTAAUU U
00y4aromuXCsi, B TOM YHCIIE 00pa3oBaTeIbHBIMU KPH3HCHI Pa3BUTHS,
€ 0CO0BIMH NOTPEOHOCTSIMHU, B COOTBETCTBHU C |COLMAIN3ALH
00pa3oBaTeIbHbIMU tpeboBarmsmu OI'OC JINYHOCTH,
MOTPeOHOCTAMHU, B OIIK-3.2. CaMOCTOSITEIbHO |MHAUKATOPBI
COOTBETCTBHHU C BBIOMpaeT METOJIOJIOTHYECKHE |MHIUBUAYAIBHBIX
TpeboBaHUsIMU (eiepaTbHbIX TIOJTXOJIBI K opraHusauy [0COOEHHOCTEH
roCyIapCTBEHHBIX COBMECTHOM W WHAWBUAYAIbHOU |TPAEKTOPUM KU3HU,
00pa3oBaTENbHBIX yueOHOM u BOCIIMTATENFHON |MX BO3MOKHBIE
CTaH/IapTOB JeATeNIbHOCTY; OCYIIECTBIISIET |JE€BUALUY, a TAKXKE
B3aUMOJICHCTBHE c [oCHOBBI
0o0yYaromuMucsi, B TOM YHUCIE C |ICHXOAUArHOCTHUKH;
0CcOo0BIMHI obpazoBarenpHbIME  |[Iemarornueckue
NOTPEOHOCTIMU B BOMPOCaX |[3aKOHOMEPHOCTH
yueOHOM 5 BOCIIMTATEILHON |OpraHuzanuu
JEeSITeTbHOCTH. 00pa3oBaTeIbHOrO
OIIK-3.3. Bnaneer mpuHOMIIAMH W |mpomecca.
METOJIaMU npoekThpoBaHusi |OCHOBBI METOIUKU




oOpa3oBareibHON cpenbl (B TOM

yHcIe COBMECTHOM "
WHANBHIYadbHOW  y4eOHOH U
BOCIIMTATEIbHOM  J€ATEIIEHOCTH);
praHu3yerT, MIPOTHO3HUPYET u

MPOBOAUT aHAJIU3 COBMECTHOH H
WHIUBUIYaTbHOH  y4eOHOW W
BOCIIMTATENBHON JESTENBHOCTH

MPEeToIaBaHus,
OCHOBHBIC TIPUHITUIIBI
JIeSITEeTEHOCTHOTO
MOJIX0/1a, BUIBI U
MIPUEMBI COBPEMEHHBIX
TeIarOrmIecKuX
TEXHOJIOTH;
ConuansHo-
TICUXOJIOTUYECKUE
Oco0eHHOCTH T
3aKOHOMEPHOCTH
JIETCKHUX,
MOJIPOCTKOBBIX H
JIETCKO- B3POCIIBIX
coo0OmecTB (3.3).
YMmeTs:
Hcnons3oBath B
IIPAKTUKE CBOEH
paboTHI
TICUXOJIOTUIECKHE
MOJIXObI: KyJIbTYpPHO-
HCTOPUYECKUH,
JIeSITeTbHOCTHBIN H
Ppa3BUBAIOIINN.
Pa3pabartbiBath
peann30BhIBaTh
WHIMBUAyaIIbHBIE
00paszoBaTenbHbIC
MapIIpyThl,
WH/IUBH/Ty aJIbHBIE
MIPOrpaMMbI Pa3BUTHS
Y UHJIUBUYaTbHO-
OpUECHTUPOBAHHBIC
00pazoBaTenLHBIC
MPOrPaMMBI C YIETOM
JIUYHOCTHBIX U
BO3PACTHBIX
0COOEHHOCTEH
00yYaroIuXxcs;




HWcnonb3oBaTh 1 anpobUpoBaTh
CTeIUAITBLHBIC TOIXO/IbI K
00yYCHUIO B TENSIX BKITIOUCHUS
B 00pa3oBaTeNbHBIN Mpolece
BceX 00yYaroLMXcsi, B TOM
gucie ¢ OcoObMu
NOTPEOHOCTSIMU B 00pa30BaHHU:
00y4arommxcs, MPOsBUBIINX
BBIJIAIOIINECS CIIOCOOHOCTH;
00y4arouxcs, JUTsI KOTOPBIX
PYCCKU S3BIK HE SIBJIAETCS
POJTHBIM; 00YUAIOIIUXCS C
OrpaHUYEHHBIMU
BO3MOKHOCTAMU 300POBbA.
DopMHUpOBaTh AETCKO-B3POCIIBIE
COOOIIECTBA U YIIPABIIATH
y4eOHBIMU TPYIIIIAMH C IENBIO
BOBJICUEHHS 00YYarOIINXCS B
mporiecc 00y4eHHs BOCIUTAHUS,
MOTHUBHUPYS UX y4eOHO-
MI03HABATEIIbHYIO JICSTEIBHOCTb.
Bnagets:

Bnagers
CTaHAapTU3UPOBAHHLIMHU
METOaMHU TICUXOIUArHOCTUKH
JMYHOCTHBIX XapaKTePUCTHK U
BO3PACTHBIX 0COOCHHOCTEH
o0yJaroIuxcs;

Bnagers npodeccrnonansHoM
YCTaHOBKOH Ha OKa3aHHE
MIOMOIIIH JTFOOOMY PeOCHKY BHE
3aBHCHUMOCTH OT €TI0 PEaTbHBIX
yUeOHBIX BO3MOXKHOCTEH,
OCOOEHHOCTEN B ITOBECHNH,
COCTOSIHUA IICUXHUYCCKOI'O U
(hM3HYECKOTO 3I0POBBS;
Brnaners criocobamu aHanmm3za
PEaIbHOTO COCTOSIHUS JIEIT B
yueOHOM TpyIIe, MOAIepKaHUS
B JICTCKOM KOJIICKTHBE
JeTIOBOM, ApYKeTroOHON

aTMocQepsbl.

OIIK-5 Cnocoben OIIK-5.1.0cyrecTBasieT  KOHTPOJH 3HATh:
OCYIIECTBIISITh KOHTPOIH (popMupoBanms pe3yabTaToB{ 3aKOHBI PA3BUTHUS JTMYHOCTH U
1 OLICHKY o0pazoBaHus 00y4aromuxcst;| MPOSABICHUS THYHOCTHBIX
(hopMmupoBaHUsL NPUMEHSIET pa3IM4YHble METOAbl K CBOMCTB, ICHXOJIIOTMYECKUE
pe3yJIbTaToOB cpencTBa npodeccnoHanbHON| 3aKOHBI IEPUOIU3ANH U
o0pa3zoBaHus JNCSTCILHOCTA  NPH  IPOBEACHUY KPHU3UCOB Pa3BUTHS,
o0yyarommxcs, MOHUTOPHUHTOBBIX UCCIICIOBAHUI MICUXOJIOTO-TIEAAT OTHYECKIE
BEISBIIATH U OIIK-5.2. OneHuBaeT pe3ynbTaThl| TEXHOJIOTUHU
KOPPEKTHPOBATh o0pa3oBaHHs 00yJaroIuXCsy; | WHIUBHIY T3

TPYJIHOCTH B O0Y4YCHUU

BBISIBIISIET TPYIHOCTH B O0YUCHUHT
OIIK-5.3. KoppekTupyeT BO3HHUKIIIHG

TPYAHOCTH B o0y4eHuy;
OCYIECTBISIET B3aUMOJICHCTBHE  TId
paspaboTke u peanuzanun
MIPOTPaMMBI MIPEOJIOCHUS]

TPYZHOCTEH B 0O0y4EeHUH

00y4eHHs1, pa3BUTHS,
BOCIIMTaHUS; Y METh:
HCIIOJIb30BaTh 3HaHUA 00
0COOEHHOCTSX TeHIEPHOTO
pa3BHUTHSI O0YJAIOIIUXCS IS
IDIAaHUPOBAHUS y4eOHO-
BOCITUTATENLHON paboThI;
MNPUMEHSTB TICUXO0JIOT0-
MIe[arOTHYECKHE TEXHOJIOTHI




VHIMBUTy AITU3AIHN
o0y4eHws1, pa3BUTHS,
BocnuTaHusd Bianers:
HaBBIKAMH y4eTa
ocoOeHHOCTEM
TEHACPHOTO Pa3BUTHUS
obyyJarormmxcs B
MIPOBEICHUN
WHINBUTY AITBHBIX
BOCIIMTATEIBHBIX
MEPOIIPUSTHUI;
HaBBIKAMH
HCITOJIb30BAHMS
TICUXO0JIOTO-
MeJaroruIecKux
TEXHOJIOTUM B
npodeCcCHOHATBEHON
JeATEIbHOCTH IS
WHIMBUTy AITU3AIAN
00ydeHNs, pa3BUTHS,
BOCITUTAHHS, B TOM
YHCIie 00YYarOIIUXCS C
0COOBIMHU
o0pazoBaTeIbHBIMH
MOTPEOHOCTSIMHU

OIIK-6

OIIK-6 Cnocoben
HCTIOJTh30BaTh
MICHXOJIOTO-
[1e1arOrYeCKue
TEXHOJIOTHHU B
npodeccroHATLHOM
JeATEITLHOCTH,
HEO0O0XOAUMBIE IS
HHIUBUY TTH3AIIAN
o0y4eHus1, pa3BUTHS,
BOCIIUTAHHUSA, B TOM
quciie 00yJarommxcs ¢
0COOBIMHU
00pa3oBaTeIbHBIMHU
MOTPEOHOCTSIMU

OIIK-6.1. [lemoHCTpHpYeT
TICHXOJIOTO-TTE/Iar OTHUECKUX
TEXHOJIOTHH 00y4YeHUs, Pa3BUTHS U
BOCTIUTAHHUS

OIIK-6.2. Anamu3upyeT CHCTEMb
00y4eHHs1, pa3BUTHS U BOCIIUTAHUS, §
TOM YHCJIE 00YYaroIIUXCsl ¢ 0COOBIMY
00pa3oBaTelbHBIMUA MOTPEOHOCTSIMU
HOAOMPaeT ONTHMAIIBHBIE TICHXO0JIOTO
neJIarormIecKue

TEXHOJIOTHMH OOYYEHUs, BOCIHTAHUS]
u

pa3BUTHS OOYYAIOIIUXCS C OCOOBIMU
00pa30BaTeNbHBIMH TTOTPEOHOCTIMU
OIIK-6.3. PazpabarsiBaer Y
UCIIOJIb3YET 00pa3oBaTenbHbIE
NpOTpaMMbl, YYHTHIBAas Pa3IUIHBIG
oOpazoBaTebHbIE MoTPeOHOCTH
o0yJaroruxcsi.

3HaHHC

3HaTh:

MepeYeHb U OCHOBHBIE
TMIOJIOXKEHUSI HOPMATUBHO
MPABOBBIX JOKYMEHTOB,
3AIUIIAIONINX TPaBa JIHIT
¢ OB3 Ha noctynHoe u
KauyeCTBEHHOE
oOpa3oBaHue; o0IIHe U
cnernuduueckue
O0COOEHHOCTH
NCUX0()U3NIECKOTO
pa3BUTHS 00YYAIOIIHXCS,
B TOM YHCIIE C 0COOBIMU
00pa3zoBaTeILHBIMHI
MOTPEOHOCTSMU;
TICUXOJIOTO-
neIaroru4ecKue
TEXHOJIOTUHU B
podeCcCHOHATEHON
JIeSITENIBHOCTH,
HEOOXOMUMBIE I
WHIABUTY ATTH3AINH
o0y4eHus1, pa3BUTHS,
BOCITUTAHUSI, TOM YHCIIC
obyyJarormxcs ¢
0COOBIMU
00pa3oBaTeIHLHBIMHU
NOTPEOHOCTSMH.

YMeTh:
MPOCKTHPOBATh
CTICIHATIBHBIC YCIIOBHS
NPY MHKITFO3UBHOM
obpazoBaHuU
oOyJaronmxcs
¢ 0COOBIMH
00pazoBaTeILHBIMU
MOTPEOHOCTSMU;




aHAJIM3UPOBATh U
OCYILLECTBIISITH OTOOD
TICHXO0JIOTO-
MeIarornIecKux
TEXHOJIOTHIA,
UCTIOJIb3yEMBIX B
obpazoBareIpHOM
Ipoliecce; OpraHu30BaTh
JIEATEITLHOCTh
obygarormuxcst ¢ OB3 1o
OBJIAJICHUIO
aJanTUPOBaHHOU
o0pa3oBaTenbHOI
MPOTpaMMOii; IPOBECTH
OIICHOYHBIC TIPOIICTYPHI,
OTBEYAIOIIHe 0COOBIM
00pazoBaTeIbLHBIM
MOTPEOHOCTSIM
oOyyaromuxcs ¢ OB3;

Konpt HanmenoBanue WNunukarop B pesynbpraTe ocBoeHMs
KOMITETEHITUHI KOMITETEHITUU JOCTUKEHUS JUCITUTITUHBI
KOMITETEHIIUN 00yJarOIIUICS T0JIAKEH:

MK-1 Cnocoben ocymects-| UYK-1.3. 3Hamb: OCHOBHBIE U aKTyaJIbHbBIE
JIATB IIOUCK, Ocy]_]_[eCTBﬂ;{eT AT COBpeMeHHOfI CUCTCMBI
KPUTHYECKHUI aHa- nouck uHpopManuu | 00pa3oBaHus  TEOpuH  OOyueHHS,
I3 M CHHTE3 JUISl peLIeHUs BOCIIUTAHUS M  Pa3BUTUS  JIETEH
wnbopMamuy, npu- | NOCTABIEHHOI MJIQJIIIET0 IIKOJIBHOTO  BO3pacTa;
MEHSTE CHCTCMHEIH | 33/1@Ui To pasupiv | TIPHOPUTETHbIE HarpaB/IeHHA
O THIIAM BOTIPOCOB. pa3BuTHs 00pa3z0BaTENbHOM
pelierHs cucteMbl P®, 3aKOHOB M HHEIX
OCTABICHHEIX HOPMATUBHBIX  TPABOBBIX  AKTOB,
sa1a4. peraaMeHTHPYIOITNX

00pa3oBaTeNbHYI0 JESTEIHLHOCTh B
P®, HOpMaTHBHBIX HOKYMEHTOB IO
BOIpOcaM OOYy4YEeHHs U BOCIHUTAHUSA
JETEW U MOJIOJEHKU.




4. CTpyKTypa M cofep:kaHue JucUUIINHbI «EcTecTBO3HAHME)
4.1.1. CTpykTypa IMCUMILUTUHBI (0UHasA (popMa 00yUeHust)
OO0mias TpyA0€MKOCTh AUCIHUIUIMHBI COCTABIISIET _9 3aueTHBIX equHuIl (B T.4. 3 3.e.-1 cemecTp, 3 3.e.-2 cemecTp U 2 3.e. — 3 cemectp), 324 yaca.

Ne HaumenoBanue paszenoB u TeMm =3 Bugpl  yueOHOM paboOTBIl, BKIOYAs CaMOCTOSITEIbHYIO dopmbl
O
/i JVCIUATUTHHBI 2 3 paboTy CTYACHTOB U TPYAOEMKOCTh (B TEKYILErO
O 5 Jacax) KOHTPOJIS
= CamocrositensHas paboTa yCIIeBaeMOCTH
U
= (no nedensm
T
KonrakTHas paboTa cemecmpa)
®opma
MIPOMEKYTOUHOM
aTTeCTaluu (no
cemecmpam)
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Paznen 1. EcrecTtBo3Hanue (3emiieBeeHue)
1. | Tema 1.1. 3emueBenenune B cucreme | 1 12 6 6 12 + +
reorpauueckux JVCLUTUINH.
['eorpaduueckas obomouka U e¢
KOMITOHEHTBI.
Tomnorpadusi, kaprorpadus.
2. | Tema 1.2. Bcenennas. Cocras,| 1 10 6 4 30 + +
cTpoeHue, mpoucxoxaeane CoaHeuyHon
cUcTeMBbl. ['Mmoresa o MPOUCXOKICHUN
ConHEYHOU CUCTEMBI.




Tema 1.3. 3emus - muaHera
Conueunoit cucrembl. @opma u
pasmepel  3emud.  JIBukeHue
3emnu. ['eodusuueckue mons

3emmu. ['myGuHHOE cTpoeHue

3emuin. YacoBble nosica.-

12

32

1 cemectp 108 u

BCCI'o

36

16

56

Tema 1.4. Jlutocdepa. I'panuiisr
TuTOC(ephl, COCTaB, CTPOCHHE,
IIPOUCXOXKICHHE. | €OCUHKIIMHAIN.
[Tnarpopma. Munepansl. ['opHbIe
nopojsl. [lone3nsie MckomaeMsbIe.
Penned.

Penvedoobpazyromime
(bakTOpBHIL.

Tema 1.5. Armocdepa: rpaHuisl,
COCTaB, CTpOEHHE,
MIPOUCXO0XKICHUE. Conneunas
paguanus. TemneparypHblil
PEKUM.

Tema 1.6. AtmochepHoe
JIaBJICHHE. Berep. Boga B
atMocepe. BozmymiHeie Macchl
u arMoctepHble  (POHTHI
Iloroga. Knumar.

Tema 1.7. Tunpocdepa.
Beprukanbabie TPaHUIIBI.
[TponcxoxaeHne MPUPOIHBIX BO/I.
MupoBoii okeaH. JluHamMmuka Boa
MOpEU 1 OKEaHOB.

Tema 1.8. Boawl cymmu: pekw,
o3epa, ooJiora,

10




BOJIOXpaHWJINIIA, JICTHUKH.
Bonnbie pecypcsl.

Ilousa kax  kommonent [O.
Crpoenue

nouBkl. [TouBsl Poccun. I1ouBsl




Nurymernn

9. | Tema 1.9.. IIpuponHsie 30HbI. 6 4 2 2 +
XapaKTepruCTHKa IPUPOJHBIX 30H. 17
10 | Tema Iousw 6 4 2 4
Hroro 3a 2 cemectpa -72 yaca 42 (14 | 14 440
Pa3nen 2. EctectBo3Hanue (boranuka)
1. | Tema 2.1. boranuka Kkak paszzen 2 1 1 +
O6uonoruu. PazButue W ponb pacteHuit
B CBSI3U C TEOJOTMYECKOM HCTOPHUEUN
3emJ.
2. | Tema 2.2. Ctpoenue u pazHooOpasue 2 1 1 +
[PACTUTENBHBIX KJIETOK.
3. | TxaHu pacTeHMH. +
4. [Tema 2.3. BereratuBHble  Oprassl 4 2 2 +
BBICIIINX PACTCHMM.
5. [Tema 2.4. [I'eHeparuBHblE OpraHbl 4 2 2 +
pacrenuii.  [lomoBoe w  Oecmoioe
pa3MHOXEHHE.
6. [Tema 2.5. bakrepuu. Cucremarnka 4 2 2 +
pactenuii. Bogopociu. MHorooopasue u
3HaYeHHe Bogopocieil. JInmanHuKu




7. [Tema 2.6. LlapctBo rpudsl. Otaen 3 4 2 2

TTUIAHUKH.
8. [Tema 2.7. Bricuine ciopoBble pacTeHus. |3 4 2 2
OTaen MXHu, TaOPOTHUKU
9. [Tema 2.8. Briciiue ceMeHHbIe pacTeHus. |3 4 2 2
Kiaccel. CemericTna.
.10., Ixonozuueckoe, ouoyenomuueckoe |3 4 2 2
U X03A1CMEEHHOEe 3HAYEHUE PA3HBIX
makconoe.
Hroro 34 |18 |16 30

Pa3znea 3. EcrectBo3nanue (3ooJ10rus)

1. [Tema 3.1. 3oonorusa kak paszgen|3 4 2 2
OHOJIOTHH. OcHOBHBIE TIPUHIIMUIIBI
300JI0TMYECKOM CUCTEMATHUKH.
CoBpeMeHHast KJIacCU(pHUKALUI
PKUBOTHOTO  MHpa.  XapaKTepHCTHUKa
O/THOKJICTOYHBIX OPTaHU3MOB.

2. |Tema 3.2. MHOTrOKJIETOYHEIC JKUBOTHBIE. |3 4 2 2
XapakTepucTHUKa THIIA
KHUIIIEYHOMOJIOCTHBIX, THIIBI INIOCKUX,
KPYTJIBIX U KOJbYaTbIX YEPBEH.
[IpoucxoxaeHue MHOTOKIETOYHBIX
JKUBOTHBIX.

3. | Tema 3.3.MOJUIIOCKH. Obmas | 3 4 2 2
XapaKTEePHUCTHKA, pacrpocTpaHeHue,
CHACTEMATHKA.

4. | Tema 34. Unenucronorue:| 3 6 4 2
pakooOpa3HbIe,
naykooOpasHsble,
HACEKOMBIE.




5. | Tema 3.5. XOpIoBhIE. O06mas
XapaKTepUCTHKa THITA. XOPIOBBIC Kak
Hanboee BBICOKOOPTraHM30BaHHBIC
KUBOTHbIE. CHCTEeMaTHKa XOPIOBBIX.

6. | Tema 3.6. [IepBuuHoOBOAHBIE:
XpsIIeBble pPbIOBI, KOCTHBIE PBIOBI,
3eMHOBOAHbIC, Wi ampuoun. OOmas
xapakTtepucTtuka. Cucremaruka.

7. | Tema  3.7. IlepBuuHO-Ha3eMHBIE!
IIPECMBIKAIOIIMECS  WIM  PENTHINH,
NTULBI, MIIEKONUTaromue. PenTunuu.
OOmiast ~ xapakTepuCTHKa  KJiacca.
Cucremaruxa.

8. | Tema 3.8. IITHne. Oo6as
XapaKTepucTHKa kinacca. CHcTeMaTHKa.
MIeKOIUTarOIIIHE. OOmmas
XapakTepucTHKa kiacca. Cucremaruka.

9. | Tema 3.9. DKoJIOTHS JKUBOTHBIX.
OCHOBHBIE TIPUHITUTIBI SKOJIOTHUSCKON
CUCTEMATHKH.

Hnasa konmaxmnan paboma
(Koncynrvmayuu)

18

16

Hroro 3a III cemectp — 144uacos

68

36

32

49

Oo01mas Tpy10eMKOCThb, B yacax-324
yaca 9 3. e.

150
224

86
54

64
48

IIpomexxyTounas
aTTecTanys

®opma Cemectp

3auger 2
DK3aMeH 3
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4.2. Cogepxanne qrucunniannbl «EcrectBo3HaHue»

Pa3pean 1. 3emaeBenenue

Tema 1.1. 3emuieBegeHue B cucreMe reorpapuuecKux AuCUMIUIMH. I'eorpaguueckas
000J104Ka M e¢ KOMIOHeHTHI. Tonorpagus, kaprorpadgus.

3eMiieBe/IcHHE B CUCTEME reorpapMuecKux TUCHMILINH. MI3MeHeHue cojiepkanus reorpapuu
B IIPOLIECCE €€ IBOJIIOLIUU.

['eorpaduueckas ob6onouka (I'O) u ee KOMIOHEHTHI.

Kaprorpagus. I'eorpaduueckuit rnodyc. ['eorpaduueckas xapra. OCHOBHBIE AIIEMEHTHI.
VYcnoBubie o0o3HaueHusi. Kaprorpaduueckue uckakeHus W npoekuuu. Bunesl reorpaduyeckux
Kapr.

Knaccudukanus kapt. Macmra0.

Tomorpadwust. Tomorpaduueckass kapra. CBolicTBa TOmorpagu4eckond  KapThl.

Macrrao.

Tonorpadudeckuii maaH MECTHOCTH.

Tema 1.2. Bcenennasi. CocraB, crTpoeHHe, mnpoucxoxaeHue CoJIHEYHON CHCTEMBbI.
I'unorte3a o npoucxo:xaennu CoTHeYHOH cHCTEMBI.

Bcenennas. Crpykrypa Bceenennoii. Ilpoucxoxnenue u Bozpact Bceenennoil. Crpoenue,
cocrtaB, npoucxoxaenne ComunedHoit cucremsl. [Inanersr Conneunoit cuctemol. [lnaneTs 3eMHbBIC
(BHyTpennue), [lnanersi-rurantel (BHemHue). OO1IME 3aKOHOMEPHOCTH B CTPOCHUU U PA3BUTHH
IUTAaHEeT KaxaoW rpynnel. ['umoressl npoucxoxaenuss ConHeuHoi cucreMbl (HeOyinspHas Kanta-
Jlanmaca; karactpodudeckas, wiau nupwinBHas, YumOepimna, MynbToHa, [[XuHCa; THmHores3a
[IIMuaTa; COBPEMEHHBIE B3IJISIbI HA IPOUCXOXKICHNUE 3EMIIH).

Tema 1.3. 3emust — mnanera CoJsiHeuHOM cuctemMbl. @opma u pasmepsl 3emun. I Bukenue
3emuin.

I'eopusuyeckue nmoust 3emuin. I'nyounHoe ctpoenue 3emJin.

3emnss — muaHera ConHeuHod cucteMbl. DopmMa W pasmepsl  3eMJIU.  DBOJIOLUS
npeacTaBieHuit o gurype 3emiu (1uap, 3JUIMICOUI, TPEXOCTHBIM AIUIMIICOM[, KapAUOU[, T€OHN).
['eorpaduyeckoe 3HaueHue Gurypsl U pazMepoB 3emitd. JBrkeHHs 3eMiI U UX Teorpapuyeckue
CJICJICTBUSI.

Maruaurtocdepa 3eMan. DIeMEHTbl 36MHOIO0 MarHeTusMa. [IpHunHbI 3eMHOTO MarHeTus3Mma.
3HaueHUue MarHUTHOTO MOJIs i reorpaduyeckoil 060104YKku. ['paBUTaliMOHHOE T0JIe 3eMJIH U €ro
3Ha4YeHUe JUIs reorpapuueckoil 000I09KH.

['mybunHOE  (BHYTpeHHee) CcTpoeHue 3eMiad. MeTonbl HM3y4YeHHs  BHYTPEHHETO
CTPOEHHUS.

KonTuHeHTanbpHast 1 OKeaHn4ecKast 3eMHasi Kopa; 0COOEHHOCTH MX CTPOSHUS U Pa3IHUHsL.

Tema 1.4. JIutocdepa. I'pannubl aurtocdepbl, COCTaAB, CTPOCHUE, IPOUCXOKICHHE.

I'eocunkiaunanu. Ilinargopma. Munepanasl. I'opubie mopoasnl. Ilose3nbie
uckonaemole. Penbed. Peabedoodpasyommue pakropnl.

Jlutocdepa. I'panunbr mutochepsl. CocTaB, CTpoeHHE, MPOUCXOXKIEHUE. | €OCHHKIMHAIIM.
[Tnardopmsl.

['unoTessl 3BoMIOIIMH TUTOCHEPHL. | '€OCUHKIINHAIBHAS TUTIOTE3A.

Munepansl. Pusndeckue cBoricTBa MuHepasioB. ['opHble opozsl. [lone3Hble ncKomaeMsle.
[Tone3Hble HCKOMaeMBbIe.

Penved. @opmel penbeda. ['enesnc u Bo3pact penbeda. JpeBHre u COBpEeMEHHBIE TTPOIIECCHI
penbedoobOpazoBanus. J[peBHue (peTUKTOBBIE) U COBpeMEHHbIE (OpMBbI penbeda. DHIOTEHHBIC
mporiecchl penbedoodpa3oBaHws. DK30TCHHBIC MPOIIECCH peibeoodpazoBaHusl.

Penbed mHa MupoBoro okeaHa. OCOOEHHOCTH MpPOSIBICHUS SHIIOTEHHBIX U HK30TE€HHBIE



MponeccChbl HA THC OKCAaHa.

Jlutocepa xak komnoneHT ['O. BzaumocBszu penbeda ¢ ApyrUMU KOMIIOHEHTaMU
IIPUPOHOTO KOMILJIEKCA.

Tema 1.5. Armocdepa: rpaHMubl, COCTaB, CTPpoeHHe, NMpoucxoxkaeHHe. CoJiHeUHas
paauanus.

TemnepaTypHbIil pesKUM.

ATMocdepa: rpaHullbl, cocTaB, cTpoeHue. [Ipoucxoxaenne atmocdepsl.

ConHeynas paauanusi OCHOBHOM ucTouHMK 3Hepruu B I'O. Pacmpenenenue conHeuHOM
paauauu Ha TOBEPXHOCTH 3emin. PaquannoHHbIii OanaHc.

TennoBol peXUM TMOACTHIIAIONIEH TOBEpXHOCTH U arMmocdepsl. TermmoBoit OanaHc.
TemnepaTypHblii pexxuM. M3meHneHnue temneparypbl ¢ BblcOTOM. CyTOYHBIH M TOJOBOH XOA
TeMIeparyp Bo3ayxa. AMmnTya temnepatyp. CpeiHue nokasaTtenu TeMrnepaTypsl (M30TEpMBI).

Tema 1.6. AtmocdepHoe naBisienune. Berep. Boga B atmocdepe. Bo3ayumnbie macebl

armocdepubie pponTsl. [loroga. Knumar.

AtmocdepHoe maBneHue. Pacrpenenenue naBieHUS Yy 3€MHOM MOBEPXHOCTH M €TO
npuarHbL. L{eHTps! nefictBust atmocdepsl.

Berep. IlukiaoHel ©  aHTUIUKIOHBL. YCJIOBHS 0Opa3oBaHUs. MeCTHBIE BETPBHI.
Hcnonp30BaHne 3HEPTUM BETPA.

Bona B atmocdepe. ®azobie nepexoabl U GopMbl BoIbI B aTMocdepe. KomndecTBo BOIbI B
atMocdepe. BrnaxHocTe Bo3ayxa. I'eorpaduyeckoe pacmpeneseHHue BIAXHOCTH. 3HaueHUE
BJIQKHOCTH JUIs FeorpapuuecKux MpoieccoB.

Hazemuble ruzmpomereopbl. Tymanbl. YcioBust  oOpa3oBaHuss  TyMmMaHoOB. Tumbl
TymaHoB. OGunaka.

Mexnynapoanas kinaccudukaus obOnakoB. OOpazoBanue o6makoB. OO6nadyHocTh. Pomb
obmaynoctu B ['O.

Atmochepubie ocamku. Bumsl ocaakoB. YcnmoBus ux oOpa3zoBaHHs. THIIBI OCaJKOB.
3aKOHOMEPHOCTH paclpeeeHns ocakoB Ha 3emie. Bimsnaue ocankos Ha nporeccsl B ['O.

Bozaymneie macebl. @opMupoBaHue BO3AYIIHbIX Macc. PU3HMUECKHE CBOMCTBA BO3YIIHBIX
Macc. DU3nMvecKre TUITBI BO3AYNIHBIX Macc. ATMocdepHbie GpOoHTHI. TUIBI (POHTOB (XOJIOIHBIMH,
TEIUIbIN, OKKIIIO3UN).

[Torona. Dnements! noroasl. Knaccudukanus noroisl. MecTHbIE CHHONITUYECKUE TPU3HAKY.

Knumar. OcHoBHble mporecchl U (akTopbl kKiumarooOpazoBaHus. OOmas LUPKYJIALUS
atMocdepsl. Kiaccudukanms xnmmmarta. XapakTepucTHKa KIMMaroB. l3meHeHne u kojeOaHUs
kuMatoB. [Iporuos n3menenuit knmumara. Kimmar Poceunn.

Tema 1.7. I'mapocdepa. BeprukanbHblie rpanunbl. IIpoucxoxxkaenne npupoaHbIX BOI.

MupoBoii okeaH. /luHAMUKA BOJ MOpeill M OKEaHOB.

I'uapocepa kak nenoctHas cucrema. [lpoucxoxxiaeHue mnpupoaHbix Boi. CBolicTBa
npupoaHbiXx Boa. Ctpykrypa ruapocdepsl. KpyroBopot Bonbl Ha 3emiie U €r0 OCHOBHBIE 3BEHBS.
Pons xpyrosopora Boasl B I'O. MupoBoii BonHsIi 6ananc. ['uapocdepa cymm u okeana.

MupoBoii okeaH. Yactu MupoBoro oxeaHa. (OCHOBHBIE OTalbl HM3yYEHUS OKEaHOB.
[Ipoucxoxaenue u 3BONIOLMSA OKeaHa. DUIMKO-XHUMHUYECKHE CBOWCTBA MOPCKOM BOJbI. JlnHamuka
BOJl MOpEN U OKEAHOB.

Bonnebl. Teuenns. Knaccudukanun teuenuii. Bmustaue Muposoro okeana na ['O.

Tema 1.8. Boabl cymu.

Boanbie pecypebl. IlouBa kak
koMmmnoHeHT I'O.
Crpoenne noussl. [TouBsl Poccun.



Bogapr cymn. Ilogzemubie Boapl. Buibl Boasl B mouBax M TOpHbIX nopoaax. dusudeckue u
XUMHUYECKHE CBOMICTBa MOA3EMHBIX BOJ. ApTe3MaHCKHE BOJAbl. MHHEpallbHble, TE€pMaJbHbIE U
neueOHble BoOAbl. MCTOYHMKM, MX TUOBl U pexuM. IIpoucxokaeHue mnoa3eMHbIx Boa. Pounb
MIOJI3EMHBIX BOJ] B IPUPOHBIX Mpolieccax. 3arpsA3HEHNE U MUCTOIIEHNE NIOJI3EMHBIX BOJ.

Pexu. ['mnporpaduueckas cetb u ee 3aeMeHThl. Peunsie cuctembl. CTpyKTypa pedHOM CETH.
I'naBHas peka, cucreMsl npuTokoB. bacceiin. Bonopasaen. I[utanue pex. Knaccudukanus pex..

Ozepa. OzepHble KOTIOBUHBI M UX NPOUCXOKIEHUE. TepMHUYECKUI U JIEJOBBIA PEXUMBI
o3ep. XWMHYECKHH COCTaB O3€pHBIX BOX. [a30BBI pexuM 03epHBIX BoA. | eorpaduyeckoe
pacnpocTpaHeHHe 03ep. X034MCTBEHHOE HCIIONIb30BaHue 03ep. OXpaHa 03€p OT 3arpsi3HEHUs.

bonora. O6pazoBanue 6050T. Tumsl 6070T. Tepmudeckuid pexxum 00710T. 3aKOHOMEPHOCTH
B pacnpoctpaHeHuu 6050t1. Poas 6osot B I'O. Oxpana 60J10T.

Bonoxpanunuma. OCOOEHHOCTH CTpOeHUs HUX KOTJIOBHH. bamanc BOIbI W pexuM
BOJIOXpAaHWINIL. BiusiHrE BOOXpaHMWIMIIA HA OKpY KaloIye JIaHAmadTa.

Jlenauku. YcioBus BOZHUKHOBEHHUS M MUTAHUS JEAHUKOB. J[MHaMuKa jgeHUKOB. Pacxon u
OamaHc BemecTBa B JiegHWKaxX. MHoroneTHsast Mmepsnora. [Ipoucxoxaenue. ['eorpaduueckoe
pacmpocTpaHeHue. BnusiHue Ha Japyrue KOMIOHEHThI HPUPOAHOro Komiuiekca. CoBpeMeHHOe
paszButue oneaeHenus. Pois negaukos B ['O.

CoBpeMeHHbIe TTPO0JIeMBbI IPecHO# BOIbI Ha 3emite. Boaubie pecypcebl Poccun.

ITouBbl kak koMmmoHeHT ['O. Ponb BCeX KOMIIOHEHTOB MPUPOJHOIO KOMIUIEKCA B
(hOopMUPOBAHUU TTOYBEHHOTO TIOKPOBA.

CtpoeHne TOuBbI, TreHeTHUeckue TOopu3oHThl. Krmaccudukamus mnouyB. Tumbl u
Pa3sHOBUIHOCTH TOYB, MX reorpagpuueckoe pacrnpoctpanenue. Iloussl Poccun. Hcromenue u
3arpsA3HEeHUE TTOYB. 3HAYCHHUE U OXpPaHa MOYB.

Tema 1.9. IIpupoanbie 30HbI. XapaKTePUCTUKA NPUPOIHBIX 30H.

[Ipuponusie  30Hbl  3emun.  PDusuko-reorpaduyeckoe  pailoHupoBanue. Cucrema
TaKCOHOMMYECKUX €IMHUI] B pU3NYEeCcKOi reorpaduu.

O®uzuko-reorpapuueckas ~ XapakTepUCTHKa  NPUPOAHBIX  30H  Poccum. 3aKoH
reorpauueckol  IIMPOTHOM  30HAIBHOCTM M BBICOTHOW  (BEPTUKAJIBHOM)  MOSCHOCTH.
['eorpaduueckas cpena u I'O.

JlabopaTopHbie padoThl.

JlaGopaTopHnas pa6ora Ne 1. ['eocpagpuueckas obonouka u ee kKomnonenmsi. 3akOHOMepHOCMU
10.

JlaGopaTopuasi pa6ota Ne 2. [ 106yc. [ 'eoepaguueckas kapma. I eoepagpuueckue Koopournamet.
IInan mecmnocmu.

JlabopaTopHas padora Ne 3. Bcenennasn. Coaneunasn cucmema.

JladopaTopnasi padora Ne 4. 3emna — nnanema Conneunoui cucmembi.

Jla6opaTopuasi pa6ota Ne 5. /[guoicenus 3emnu. Ocegoe 8pawjeHue 3emau u e2o cie0Cmausl.
Heuoicenue 3emnu okpye Connya u e2o credcmsusl.

JlabGopatopnas padora Ne 6. Munepanvi. Duzuueckue ceoticmea MUHEpanos.

JladopaTopnasi padora Ne 7. [‘opnvie nopoowvl. Maemamuueckue 2opHvie HOPOObI.

JlaGopaTopHas pa6ora Ne 8. [ opnuvie nopoowvi. Ocadounvle u memamopguueckue copHvie HOpoObi.
JlaGopaTopHas paGora Ne 9. Penvegh 3emnoii nogepxnocmu. IH002eHHblE U IK302EHHbIE NPOYECChl
penvedhoobpazosanusl.

JladopaTopnas padora Ne 10. Ammocgepa. Paouayus 6 ammocghepe. Temnepamypa 6o30yxa u



3eMHOU nogepxHocmu. Ananus pacnpedenenHus paouayuu u
memnepamypbl no 3eMHOU NOBEPXHOCTIU.
JladopaTopnasi padora Ne 11. Ammocgeproe oasnenue. Bemep. Ananuz pacnpeoenenus oasnenus u
eempa no nogepxHocmu 3emu.
JlaGopaTopuasi pa6ota Ne 12. Booa ¢ ammocghepe. Ammocgepnuvle ocaoku. Ananus
pacnpeodenenusi 0cadkos no nogepxnocmu 3emau. Hazemuoie
2UOpoOMemeopbi.
Jla6opaTopuasi pa6ota Ne 13. O6was yupxyrayus ammocgepsi. [locooa. Knumam.

JladopaTopnasi padora Ne 14. [1loco0a u ee xapakmepucmuka no CUHONMUYECKUM KAPMAM.
Knumamer 3emnu. Xapakmepucmuka knumamuueckux noscos. Knumam Poccuu.
JladopaTopnasi padora Ne 15. Boowl cywu.: noosemmvie 600bl, pexu, ozepa, boioma,
B000XPAHUTUWA, TEOHUKU.

JladopaTopnasi padora Ne 16. [lousa. [lousennvie copuzonmul. Mopgonocuueckue npusHaxu
NOYBEHHbIX 2OPU3OHMOB.

JladopaTtopuasi padora Ne 17. Ilpupoonsie 30nvl 3emau. Pusuxo-eeocpagpuueckoe

pationupoganue. Xapakmepucmuxa npupooHuix 301 Poccuu.

IIpupooa u xo3sticmeo .

Pa3nen 2. borannka
Tema 2.1. boranuka kak pasaes omoJsiornu. Paspurne u poJib pacTeHuii B CBA3M ¢
reoJIOrH4eckoii ucropueii 3emiin.

[Ipeamer, uctopust u pasaensl OOTaHUKU. Pa3BUTHE pacTeHUi B CBSA3U C TeOJIOTUYECKON
ucTopueit 3emiu.

OTnuuuTeNbHEBIC IIPHU3HAKH paCTCHHﬁ. 3HadyeHHne PACTHUTCIIbHOI'O MHpa Ha 3emie.

Tema 2.2. CTpoeHnne u pasHoo0pa3ue pacTUTEJbHBIX KJIETOK.

PacturenbHas kierka, 0coOeHHOCTH ee cTpoeHus. CBoMcTBa KIeTKH. PazHOOOpa3ue KiIeToK.
@U3HOIOTUYECKUE SIBIICHUS U UX pOJIb B Ipoleccax KU3HEIEATEIbHOCTH
PaCTUTENBHBIX OPraHU3MOB.

OcCHOBHBIE 3aI1aCHBIE TUTATEIbHBIE BEIIECTBA.

Tema 2.3. Tkanuu pacrtenmii. [loHsTHe O pacTUTENbHBIX TKaHAX. PazHooOpasue TkaHei
(oOpa3oBaresnbHble — MEPUCTEMBI, TOKPOBHbIE TKAHU, OCHOBHBIE — MAPEHXUMBI, MEXaHUYECKHE,
BBIJICJIUTENIbHBIE, IPOBOJAIINE TKAHU M KOMILIEKChI). OCOOEHHOCTH CTPOEHHSI KIETOK Pa3Iu4HbIX
TPYTIIIT TKAHEW B CBSI3U C BBITIOIHAEMON (DyHKIHEH.

Tema 2.4. BereraTuBHbIC OPraHbl BICIINX PACTECHHIA.

Opranbl 1BETKOBOTO pacteHus. [IoHSATHE O BereTaTuBHBIX (KOpEHb, MOOET) OopraHax.
AHatomusi 1 MOp(QOJIOTHS BET€TaTUBHBIX OPraHOB, UX (PYHKIIMOHAIBHOE 3HAUCHHUE.

Kopenp — moasemHblii opraH pacteHusi, ero ¢(yHkuuu. BHemrHee M BHyTpeHHE
CTPOCHHME KOPHA.

Knaccudukanus kopaeid. Tunsl KOpHEBbIX cucTeM. BunonsmeHeHne KOpHEH.

[ToGer, ocHOBHBIE 2MieMeHTHI TToOera. CTpoeHHne MOYKH, Pa3HOOOpa3ue MouyeK, Pa3BUTUE
modera U3 MOYKU.

Crpoenue u Tunsl noderos. BeTsienue u Hapactanue noderos. Bugonsmenenus nooeros.

Crebenpb, ero ¢yHkuuu. OCOOEHHOCTH BHYTPEHHETO CTPOEHHUsS CTeOJsl TPaBSIHUCTBIX U
JPEBECHBIX JBYAOJIBHBIX pacTeHUH. BHyTpeHHee cTpoeHne cTediist 0THOJOIBHBIX PACTCHHM.

Jluct — GokoBOi1 opran mobera, ero ¢GyHKIMH. DBoOJONMS Jincta. Mopdomorus nucra.

PasMepsl 1 IpoOIKUTENBHOCTD KU3HH JIUCThEB. JIcTopacnonoxenue. BumonsmMeHneHus
JIMCTHEB.



AHaToMHuYECKOe CTpoeHHe JucTa. ['a3000MeH u Tpancnupanus. Jlucronan.

Tema 2.5. 'enepaTtuBHble oprannl pacrenuii. IlosioBoe u Gecnosioe pazMHoOKeHHe.

[TonsiTvie 0 reHepaTUBHBIX OpPraHax MOKPHITOCEMEHHBIX pacTeHu# (LBETOK, Mof, cems). Ux
¢dyHkunonanbHoe 3HayeHue. [losoBoe u Oecronoe (coOCTBEHHO OeCronoe W BEreTaTUBHOE)
pasMHOkeHue. [lpeumylnecTBa IOJIOBOTO pa3MHOXKEHHS M YEpEJOBaHHE TalJIOUJIHOTO U
JTUIUIOUHOTO TIOKOJICHUH Y pacTeHHIA.

IIBeTok, yacTM IBeTKa M HUX (QYHKUMU. MHoOroo6pasue uBeTrkoB. CHMMETpHUS LBETKA.
@opmyna u jguarpamma nBerka. CouBetus W uX Ouosornyeckoe 3HadeHwe. CroporeHes H
rametorexes. L{perenue, onplieHNE U OIIOIOTBOPEHUE.

Cemsa. Crpoenne  cemenu. Kmaccudukamms  ceMsH MO  MECTY  OTJIOKEHHS
MUTATEeNbHBIX BEIIECTB.

[Tpopacranue cemsiH. [lmoner. Kiaccudukanus mnoaos. PacnpocTpaneHue 110108 U CEMSH.

Tema 2.6. bakrepun. Cucrematnka pacrenuii. Bogopocan. MHoroo6pasne n 3HaueHue
BOJIOPOCJIEil.

bakrepuun. OcoGeHHOCTH OopraHmu3aiuu O0akTepuii U ux poib B Omochepe. Mcmnonp3oBanue B
XO3SIMCTBEHHOU IEATEILHOCTH YEJIOBEKA.

Cucrematnka pacteHuid. Mertoapl uccienoBaHus B cucTematuke. [loHsiTue o BHIE.
[TpuaIMIBEI 60TaHMYecKOW Kiaccudukanuu. Bomopocmu. O6mias xapakrepuctuka. OcoOeHHOCTH
CTpOEHUs, MUTaHUs, pa3MHOXeHUs1. OCHOBHBIC MPU3HAKH OTIIEJIOB BOJopociei. MHorooOpasue u
3HaueHue Bogopocneil. Mcnonb30BaHHME OTAENBHBIX NPEACTaBUTENEH B XO3AHCTBEHHOU
JIeSITEIbBHOCTH YEJIOBEKA.

Tema 2.7. Boicuine criopoBbie pacTeHus.

XapakTeprucTUKa OCHOBHBIX OTJENOB. [Ipru3Haky BBICOKOM OpraHu3aiyu B CBA3M C HA3€MHBIM
obpazom ku3HU. OcoOEHHOCTH JKM3HEHHOTro IMkiIa. (OCOOEHHOCTH CTPOEHHs, MUTaHU,
pa3MHOKEHHUs. 3HAaUCHHE B TIPUPOJIC U XO35UCTBE YEIOBEKA.

Oco0eHHOCTH CTpOEHHs BereratuBHOTO Tena. CBoeoOpa3ue NMKIIa BOCIPOU3BEACHUS
(mpeobamanue raMeroduTa). Ydactue B mporeccax TopGooOpa3oBaHus.

CoBpeMeHHbIE TPEICTaBUTENN XBOLICH, MJIayHOB, MAIIOPOTHUKOB. 3HAUEHUE UCKOTIAaeMbIX
¢dbopm B 00pa3oBaHUU KAMEHHOTO YTJISI.

Tema 2.8. Boiciine ceMeHHbIe pacTeHHS.

XapaKTepucTUKa OCHOBHBIX OTAEN0B. OTINYNE CEMEHHBIX PACTEHUH OT BBICHIMX CIIOPOBBIX.

3HayeHue MOSBJICHHUS CEMEHU ISl paccesieHus: pacteHud Ha 3emuie. KynbTypHble pacTeHus
(CeNbCKOXO3SIICTBEHHBIE, JCKOPATUBHBIC, KOMHATHbIE U [p.). JleATenbHOCTh 4YeJOBEKa IO
VIYUYIIEHUIO COPTOB KYJbTYPHBIX PACTCHHM: MHTPOAYKIUS, aKKIMMATU3alMsl, CEJEKIIUs.
KynbrypHble pacTeHus, BbIpaluBaeMmble B JaHHOW obmactu (kpae). OxpaHa M panoHajIbHOE
WCIIOJIb30BAaHUE PACTCHUH.

CoBpeMeHHbIE KTacchl roioceMeHHbIX. JKuzHeHnHsie hopmbl. OCOOCHHOCTH CTPOCHUS U
LHKJIa Pa3BUTHUS HA IPUMEPE XBOMHBIX pacTeHUM. POIb roJIoCEMEHHBIX paCTEHUM B CIIOKEHUH
COBPEMEHHOI'0 PaCTUTEIBLHOTO TOKPOBA Ha 3eMJIe.

['ocrmoACcTBO  MOKPBITOCEMEHHBIX B COBPEMEHHOM  PACTUTEIBLHOM  ITOKPOBE  3eMITH.
CpaBHUTENbHAS XapaKTEPUCTHKA JIBYJOJIbHBIX W OJHOJOJBHBIX pAaCTeHUU. XapaKTEepUCTHKA
OCHOBHBIX CEMEUCTB MOKPHITOCEMEHHBIX.

Tema 2.9. [lapcTBo rpudsbl. JInmaiHukmy.

OcoGenHocty MOp(hOJIOTHH U aHATOMUU Tela Tpuda. OTIMYue B CTPOCHUHU KIETOK rpuba ot
KJIETOK pacTeHUH U )XKUBOTHBIX. [IuTanue u pasmHoxxkeHue rpuboB. CucremaTika. 3HaUCHHE
rpuOOB B MIPUPO/JIE U XO3SMCTBEHHOH ACATEIBHOCTH YennoBeka. JInmarinuku. Oomas



XapaKkTepUCTHKa. AHATOMHUYECKOE CTPOCHHE TalioMa. MopholIorudecKue THITHI JINITATHHKOB.
PasMmHOXeHME U 3HaUEHUE JTUIIIAHHUKOB.

JlabopaTopHble padoThbI.

JladopaTopnasi padora Nel. Cmpoenue u paznoobpasue pacmumeibHulX K1emox.
Ocmomuueckue ceolicmea Kiemok. 3anacHvle numamenbHvle Geuecmad.
Tranu pacmenuu.
JlaGopaTopHas pa6ora 2 Mopghonozusa u anamomus kopns. Kopregvie cucmemul.
. Cmpoenue u ¢ynxyuu nobeza. Memamopgho3vi
nobeea. Mopgonozus u anamomus aucma. Buoouzmenerust
nucmoves. Cmpoenue u ghynkyuu yeemxa. Coyeemus.
JlaGopaTopHuas pa6ora Ne3. bakmepuu. Booopocau. Mnozoobpasue u 3nauenue 6000pociell.
I'pubvl. Jluwaninuxu
Moxosuonuvie.
IInaynosuonvie.
Xeowesuonvle.
. [lanopomnuxoobpasznuvie.
JlabopaTopHas pabora Ned4. [‘onocemennvie
pacmenus. [lokpvimocemennvle pacmenus. Knacc
OoHoOonvHbie.
Knacc Jlgyoonvuvie.

Pa3nea 3. 3oo10rus

Tema 3.1. 3oos10rust Kak pasaes 0uoorun. OCHOBHbIE NPUHUIMIIBI 300J10TMYECKOM

CHCTEMATHKH.
CoBpemMenHas kiaccu(puKanms ;KUBOTHOI0 MUPA. XapaKTEePUCTUKA OJHOKJIETOUYHbBIX
OPraHu3MoB.

3o0si0THS KaK pasjen OMoJIOTUH, U3ydalouii MHOT00Opasue KUBOTHOTO MUPA U €T0

HBOJIIOLIMOHHOE Pa3BUTUE BO B3aUMOCBSI3U C YCIOBUSAMU Cpeibl. OCHOBHBIE IPUHLIUIIBI
300JI0TUYECKON CUCTEMATUKH.
CoBpemeHHas kiaccuuKalus KUBOTHOTO MUPA.

Hapcteo IIpotuctsl. ['MnoTe3bl MPOUCXOXKACHNUS DYKApUOTHUUECKUX OpraHu3MoB. O01mas
XapaKTEPUCTUKA OJHOKJIETOYHBbIX. OCHOBHBIE YEpTHl CTPOEHMs. bHOnOrus, TUNBI NUTAHUS H
pa3MHOXKEHHUs, KoIorudeckre norpedHoctu. CucremMaTrka, mpeCcTaBUTEIH.

I'pynma KrytukoBble. XapakTepHble TpU3HAKU CTpoeHus. MHorooOpa3zue U
pacnipoctpaneHre. CriocoObl MUTaHUs, pa3MHOKeHHe. OCHOBHBIE NPEACTaBUTENH, TATOTCHHBIE
KTYTUKOBBIE.

['pynna CapkojioBeie. XapakTepHble MPU3HAKK CTpoeHUs. MHOroo0pasue capKoJIOBBIX.
CtpoeHne M  JKM3HEHHBbIE  OTHpaBieHuss ame0. Pa3MHOXXeHHe, HMHUIUCTHPOBAHUE.
Pacnpoctpanenue. [Tatorennsie capkoa0BBIE.

Tun Nudy3zopun. XapakTepHble IpU3HAKU CTpOeHUs HH(DY30puil, Kak Hauboiee CI0XHO
OpPTaHU30BAHHBIX  OJHOKJIETOYHBIX.  lIpepcraBUTEny,  pacnupocTpaHeHHue  WHQPY30pHH.
[TaTorennsie uHQpy3opuu.

Tema 3.2. MHOrok/JeToYHble KUBOTHbIe. XAaPAKTEPUCTHKA KHUIIEYHOMOJOCTHBIX,



IUIOCKHX, KPYIJIBIX H KOJIBYaThIX YepBei. [IpoucxoxkieHne MHOIOKJIETOYHbBIX dKMBOTHBIX.
MHorokierounsle.  Teopuum  IPOUCXOXKAECHHS  MHOTOKJIETOYHBIX. ['yoxu.  OOmas
XapakTepucTUka ryook. Mopdonorndyeckue tumsl ryook. Cucremaruka.

MHoroo06pasue 1 IpakTHYECKOE 3HAUECHHE.

Kumeuynonosaocrubie. O0mias xapakrepucTuka. J{ByclIoiHOCTb, paguanbHas CHMMETPHS,
pa3MHOXKEHUE, )KU3HEHHbIE popMbl. MHOr000pasue KUIIEYHOIOIOCTHBIX, CUCTEMATHKA,
pacnpoCcTpaHEHHE.

Ilnockue yepBu. OOmas xapakTEepUCTHKA TUIA. buiaTepanbHas CUMMETPHUS.
TpexcioiHOCTh, KOKHO- MyCKYJIbHBIM Memok. CucTeMaTuka Tuna.

Kpyrabie yepBu. O01mas xapakrepycTuka Tumna. Pacpoctpanenue, npeacTaBUTeNM.
Ackapubl 1 OCTpHULIbI Kak napasutuyeckue ¢popMbl. LUkl pa3Butus.

Koabuarbie yepBu. OOmias xapakrepucTuka Tuma. YepTsl, XapaKTepU3YIOUIHe KOJIbUaThIX
yepBeil kak HamOoyiee BBICOKOOPIaHM30BaHHBIX cpeau udepBeil. CuctemaTuka Tuma. DKOJIOTHA,
HKOJIOTMYECKUE TPYMIIBI U UX 3KOJIOTUYECKAas pOJib.

Tema 3.3. Mosmrocku. O01masi XapaKTepucTHKA, pACIPOCTPAHEHUEe, CHCTEMATHKA.

Oomras xapakrepuctuka tuna. Pacunenenue tena. OCHOBHBIE YEPThl CTPOSHHS OPIOXOHOTHX U
JIByCTBOPYATHIX MOJUTIOCKOB. PakoBHHA MOJUTIOCKOB U €€ cTpoeHue. YepTsl CTpOeHus, CONMKAIOIIIe
MOJUIIOCKOB M KOJbYaTbIX 4epBed. Cucremaruka tuna. @OUIOreHHMsT MOJUIIOCKOB. 3HayeHHE
MOJITFOCKOB.

Tema 3.4. UnenucroHorue: pakoodpasHblie, NayKooOpa3Hble, HACEKOMbIe.

Tun YUnenuncronorue. O61mas xapakrepuctuka tTumna. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI.

IIporpeccuBHbIE UEPTHI OPraHU3ALMH.

Kunacc PakooOpa3Hble. XapakTepHble dYepThl Kiacca. YepTel pakooOpa3HBIX Kak
NIEPBUYHOBOJHBIX WIEHUCTOHOrMX. Cucremarnka. OCHOBHBIE NPEICTaBUTENN, PAcCIpPOCTPAHEHHE.
DKOJIOTHS.

DKoJ0ru4eckast pojib, 3Kojaorudeckue rpynmsl. [Ipaktuueckoe 3HaueHue.

Kaacc ITaykoo06pa3nbie. XapakTepHble yepThl Kiacca. YepThl TayKOOOpa3HBIX KaK Ha3eMHBIX
yieHucToHOrux. Cucremaruka. Pactipoctpanenue. OTpsiabl: CKOPIIMOHBL, TAyKH, KJICIIH.

Kuaace Hacexkomble. XapaktepHble yepThl kiacca. Hacekomble Kak BBICIINE WICHUCTOHOTHE.
[Ipaktnueckoe 3HadeHune. OxpaHsemple BHABL. XapaKTEPUCTHKA OTPAJOB C  HEMOJHBIM
IIPEBPALICHUEM U MTOJHBIM IIPEBPALLIEHUEM.

Tema 3.5. Xopaossle. O01as XapakTepuCcTHKA THIIA. XOpPAOBbIe KaK HanuboJ1ee
BbICOKOOPIraHU30BaHHbIE )KUBOTHBIe. CHCTEeMAaTHKA XOPA0BbIX.

Xopaoseie. O0mas xapakTepucTUKa TUNa. XOpJOBble KaKk Hamboiee
BBICOKOOPTraHU30BAaHHBIE KHBOTHBIE.

CucremaTka XOpJOBbIX.

[Toarun becuepennsie. OcOOEHHOCTH OpraHU3aIMU Ha TIPUMEPE JTAHIICTHUKA.

[To3BoHouHBIe. O0IIasi XapaKTEPUCTHUKA TMOATHIIA KaK MPOTPECCHBHON BETBU XOPIOBBIX.
Knaccudukaiys mo3BOHOYHBIX JKUBOTHBIX. OpraHu3anus M03BOHOYHBIX )KUBOTHBIX.

Tema 3.6. [leppuuHO-BOAHBIC: XPSALIEBbIe PHIObI, KOCTHbIE PbIObI, 3¢ MHOBOHbIC, HIH
ampudum.

Oo0mas xapakrepucruka. CucremaTruka.

[lepBUYHOBOIHBIE — XPSIIEBbIE, KOCTHBIE PbIObI, ampuouu. OO01as XxapakTepucTuKa
MEPBUYHOBO/IHBIX.

Hapxkaace Poi0b1. XapakTepHblie uepTbl. CrcTeMaTHKA.



XpsimeBbie pbIObI.  Xapaktepuctuka kiacca. Cucrematnka. OCHOBHBIC MPEICTABUTEIH,
pacpoCTpaHEeHHE.

IIpakTHueckoe 3HaUEHUE.

KoctHble pbIObl. XapakTepHble 4yepThl Ki1acca. PaciipocTpaHeHne, OCHOBHBIE IIPEICTABUTEIH.

AM@uoduu. OOmas xapakTepucTHKa Kiacca. UepThl OpraHM3alud M SKU3HEAEATEIbHOCTH
3eMHOBO/IHBIX )KMBOTHBIX. [Ipoucxoxnenue ampuoduit. CucremaTnka, pacupocTpaHeHue.

Tema 3.7. IlepBnuyHO-Ha3eMHBbIe: NpPeCMbIKAKOIIHECS, WJIH PENTWINH, NTHIBI,
MJIEKONIMTAIOLIHe.

Pentuiun. O0mas xapakrepucrtuka kiacca. CucreMaruka.

Pentunmuu. OOmas XxapakTepucTUKa Kiacca. YepThl OpraHuzalMu M KU3HEACSTEIbHOCTH
pPEeNTWIMH Kak Ha3eMHBIX JKMBOTHBIX. [Ipomcxoknenne pentuinuil. CucTeMaTuka: OTPSIbI
yelryiuaTelx, dYepenax, KpOKOAWJIOB U  KJIIOBOTOJIOBBIX. (OCHOBHBIE  TPEACTABUTEIH.
Pacnipoctpanenne. OxpaHsieMbIe BUIBI.

Tema 3.8. IItmoel. OOmas xapakrepucTuka Kiaacca. Cucremaruka.
Muaekonurawmue. O0mas xapakrepuctuka kiacca. CucremaTuka.

Iuukl. O6mas xapakTepucTuka Kiaacca. YepTsl CTPOCHHS M )KU3HEACATENHHOCTH B CBSI3H C
oOpeTeHreM TETIOKPOBHOCTH U crmocoOHocTH K moneTy. [Ipoucxoxaenue nrtuil. CucreMaTuka.
OcHoBHBIE Mpe/IcTaBUTENH, pactipocTpaneHue. [IpakTuueckoe 3HaueHne. OXpaHsieMbIe BUIBI.

Muaexonuraomue. OOmas xapakTepucTHKa kiacca. [IpoucxokaeHne MIIEKOMUTAIOIINX.
Cucremaruka. OcHoBHbBIE mpenacraButrenu. Pacmpoctpanenue. IlpakTuueckoe 3HadeHHE.
OxpaHsieMbi€ BUJIBI.

Tema 3.9. Dko0rust KUBOTHbIX. OCHOBHBbIE MPUHIIUIIBI IKOJOTHYECKOH CUCTEMATHKM.

Okonoruss  KUBOTHBIX.  OCHOBHBIE  MPUHIUIIBI  SKOJIOTUYECKOM  CHCTEMaTHKH.
3BOHIOLII/IOHHO€ paBBI/ITI/IC JKNBOTHBIX. OxpaHa 158 pauHOHaanoe HUCIIOJIB30BAHUEC KUBOTHBIX.
Penxue xxuBotHsbie. JKuBotHbie KpacHoit kuuru Poccun.

JlaGopaTopHble padoThlI.

JlagopaTtopuass pa6ora Ne 1. Ocobennocmu cmpoenus OOHOKIEMOUHbIX
opeanuzmos. Ocobennocmu cmpoenust 2yO0K U KUULeYHONOIOCIHbIX.

Yepsu: niockue, Kpyeuvie, Kolbuamole

JlagopaTopuasi pa6ora Ne 2. OcobenHocmu cmpoenusi u HCU3HeOesImenbHOCHU MOJLIOCKOS.
Ocobennocmu CmpoeHust U HCU3HEOeAMeNbHOCU YIeHUCOHOUX.

Knacc  Pakoobpasuvie.  OcobenHocmu  cmpoeHuss U JHCU3HeOesimelbHOCmU
unenucmonocux. Knacc Ilaykooopasuvie. Knacc Hacexomvie.

JlaGopatopnass  padora Ne 3.  Ocobennocmu  cmpoenus  u
JHCU3HeOesTmeIbHOCMU pblO, ampubull, penmuauii

JlaGopatopnasa paGora Ne 4.. Ocobennocmu cmpoeHusi u HcusHeOesmeabHOCmu
nmuy 6 c6A3u ¢ npucnocobnenuem K noaemy. OcobewHocmu — cmpoenus U
JHCUZHeOessmeIbHOCIU

Maexonumarowux. Brewnee cmpoenue.

S. O0pa3oBaTebHbIC TEXHOJIOTHH
5.1. Oo0pa3zoBaTenbHbIC TeXHOJIOTHH npu NPOBE/ICHUH
ayIMTOPHBIX 3aHATHH B xo1e ocBoenus mucuuiuinHabl «EcTecTBO3HAHME» TIPU MPOBEICHUN



ayJUTOPHBIX 3aHATHHA C LEIbl0 (OPMHUPOBAHUS W PA3BUTHUSA MPO(ECCHOHAIBHBIX HAaBBIKOB
00y4aromuXxcsl UCIOJIB3YIOTCS 00pa3oBaTEeNIbHbIE TEXHOJIOIHMH, IPELyCMaTpUBAIOIINE TaKHe
MeTOAbI U (POPMBI H3yUEHUSI MaTEPUAJIOB KaK JIEKIMHU, JJAOOpaTOpHbIE pabOThI, BKIIOYAIOLINE, B
TOM YHCJIe aKTUBHBIE M UHTEPAKTUBHBIC ()OPMBI:

1) TexHonorus oOydeHuss B coTpyAHMYecTBe (paboTa B mapax, MO3TOBOH
ITYpM, TIPE3CHTAIMS PE3yJIbTATOB TPOCKTHOW JIEATEIHPHOCTH, KOJUICKTHBHAS JCSITEIHLHOCTD)
(Tembr: 1.2-1.9; 2.2-2.9; 3.1-3.9);

2) TexHonorus pa3BUTHS KPUTHUECKOTO MBIIUIEHUS B TpOIEcCe MPOBEACHHUS
JIEKIMHA pa3HbIX TUIIOB (0030pHas — Tembl: 1.1; 2.15 3.1; npoGiemHas neknus — Tembl: 1.65 1.7-
1.9; 2.2-2.4; 2.7; 3.1; 3.2; 3.4;

JIEKIHs — KOHCybTanus — TeMbl: 1.25 2.5;5 3.9);

3) KOMITBIOTEPHBIE TEXHOJOTUU (co3dgaHue OaHKa MeauaMaTepuaisoB MO Kypcy
«EcTtecTBO3HaHUEY, KOMPBIOTEPHBIC cUMYJIIUKN) (Tembl: 1.2-1.5; 1.9; 2.4; 2.5; 2.8; 3.2-3.9).

3aHATHS TPOBOJUMBIC B HMHTEPAKTUBHOW (opMe, B TOM YHCIE C HCIOIH30BAHHEM
WHTEPAKTUBHBIX TEXHOJOTHUH COCTABIISIOT 59 % OT 0011ero yucia ayJuTOPHBIX 3aHSATHH.

5.2. OOpa3oBaTe/ibHbIe TEXHOJIOTHM NPH OPraHU3alMH CAMOCTOSITEILHOM
padoThI CTYIEHTOB

CamocrosaTrenbHass paboTa CTYICHTOB IpeaycMaTpuBaeT paboTy I0Jl PYKOBOJACTBOM
npernoaaBarelis (KOHCYIbTAIlMH, METOINICCKast TTIOMOIIIb B BBIIIOJTHCHUA MUHHU-TIPOCKTOB | JIp.) U
WHANBUAYAIbHYIO pa0OTy CTYACHTAa, BBIMONHAEMYIO, B TOM YHCIE€ B YHTAIBHBIX 3aiax
VHUBEPCHUTETA.

[Ipn peanmzamuu  00pa30BATENBHBIX TEXHOJOTHHA  HCIIONB3YIOTCS  CIICAYIOIIAE  BHIBI
camMoCTosITeNbHOU paboThl (Tembl: 1.1-1.9», 2.1-2.9,3.1-3.9):

*  nouck u coop nnpopmanuu B cetu «MHTEpHET» U AUTEPATYPE;

*  aHaJM3 ¥ MpejcTaBlieHue HOBOM MH(opMaIuy;

*  BBINOJHEHUE MPOCKTOB (C KOMIBIOTEPHOH Mpe3CHTALINEH );

*  BBINIOJIHEHUE KOHTPOJILHOU PabOTHI;

*  BBINIOJIHEHUE 3aJaHUI 110 MTOATOTOBKE KOHCIIEKTOB K JJa0OPAaTOPHBIM 3aHITUSM;

*  MOATOTOBKA K CJla4ye dK3aMEHa.

5.3. MeTtoauyeckue peKOMeHJAAMH [0 OpPraHu3anuu 00pa3oBaTeJIbHOI0
npouecca 1Jsi 00y4eHHs HHBAJHI0B U JIHI C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

B  umemsx peanuzauuu  MHIMBUIYaJBHOTO  IMOAXO0JAa K  OOYUYEHHUIO  CTYJEHTOB,
OCYILECTBIIAIOLIMX y4E€OHbII Ipoliecc 0 COOCTBEHHOW TPAEKTOPUHU B paMKaxX MHIUBUIYaIbHOIO
y4eOHOTO IIaHa, U3YYEeHUE NAHHON MUCHUIUIMHBI 0a3HpYyeTcss Ha CIEAYIOMIMX BO3MOXKHOCTSIX:
o0ecrieueHHe BHEAyJUTOPHOW pabOThl €O CTyJE€HTAMH B TOM 4YMCJIE€ B 3JIEKTPOHHOU
MHPOPMALIMOHHOM  00pa3oBaTelbHONl  cpeiae € HUCIOJIb30BaHHEM  COOTBETCTBYIOIIETO
POTPAaMMHOTO 00OpYyIOBaHMSA, JAWCTAHIMOHHBIX (OpM 0O0ydeHHus, BO3MOKHOCTeH MHTepHeT-
pecypcoB, HHAUBUYAIbHBIX KOHCYJIbTAllUH U T.J.



6. YueOHO-MeTOoIuYecKoe o0ecnevyeHne caMoCTOSITeJIbHOM padoThl
CTY/IEHTOB.
OueHoYHbIE CPeACTBA AJIsl TEKYLIEro KOHTPOJIA yCIeBaeMOCTH,
NMPOMEKYTOUHOI ATTECTALMHU MO0 UTOraM OCBOEHHS
AUCIHHUIIMHBI

6.1. ILnan camocTosiTeIbHONH PadOTHI CTYACHTOB

Ne Tema Buja camocrosiTeabHOM 3aganune Pexomenny- | KoiuvecTBo
padoThI emast 4acoB

H JuTeparypa

e

a

e

a

H

1 2 3 4 5 6

Paznea 1. 3emiieBeieHue
1.1 | 3emieBeeHHE B CHCTEME 12

reorpagu4ecKux
JUCIUILIHH.
I'eorpaduyeckast 060109Kka
H €€ KOMIIOHEHTBDI.




Tonorpadmus, kaprorpadmus.

* [lonroroBka K 1.13yuuts Teopernyeckuii | a)3,5,12,13, 4
ayAUTOPHBIM Marepuan 1o teme | 14,1820,
3aHSITUSIM. JICKIINH. 22-24 4
« [IOArOTOBKA K TECTY. 2.3aKkoHCHeKTHpOBaTH B | 0)3-5,6,8,11
* [ToaroroBka TCTpaab A 4
MUHH MPOEKTA. 1a0b0paTOPHBIX pabor
OCHOBHBIE TEPMUHBI
JVCTIATUTHHBI
«EcTrecTBO3HAHME
(3emmeBeneHme)».
3.13yuuts no
JUTEPATypPHBIM H
NuTepHeT-ucTouHnKaM
WCTOPUIO CTAHOBJICHUS
reorpaduy Kak HayKH.
4.13yunts no
JUTEPATYPHBIM H
HHTepHeT-ucTOYHNKaM
BBEIOpAaHHYIO TEMY MHHH-
MIPOEKTA.
Odopmnenre MUHA
MIPOEKTA.

1.2 Bcenennas. Cocras, 1
CTpoeHmne, 2
MPOUCXOKIEHHE
Cos1He4YHOM CHCTEeMBI.

I'unore3a o mpoucxoxaeHUN
CoJiHeYHOM CHCTeMBbl.
* [Tonroroska k 1.13yunts Teopetnueckuii | a)l3,14, 4
ayMTOPHBIM Marepuan o teme | 20--24
3aHATHUSAM. JIEKIHM. 0)3-5,6,3,11 4
* [Togroroska k tecry. | 2.M3yuntsh 1o
* [lonroroBka JUTEPATypPHBIM u 4

MHHH IIPOCKTA.

HNHurepHeT-ucTouHnkam
TUTNIOTE3bI IPOUCXOXKICHUS
Bcenennoii u CosHeuHoi
CHCTEMEI.

3.U3yuuth o
JUTEPATYpPHBIM u
WNHTepHer  —MCTOYHHMKAM
aCTPOHOMMYECKHE

XapaKTEPUCTUKU TIJIAHET.
4.M3y4nuts 1o
JAUTEpPaTYpPHBIM U




HHTepHeT-nCTOYHNKAaM

BBIOPAHHYIO TEMY MUHHU-

MIPOEKTA.

Odopmienue
MHUHHUIPOEKTA.

1.3 | 3emus - niianera CosiHeYHOM 14
cucrembl. @opma u pa3mepsbl
3emun. JIBukeHue 3eMJin.
I'eopuznveckue mosst 3emiin.
I'nyounHoe cTpoeHue 3emJiu.
* [ToaroroBka k 1.13yuuts Teoperudeckuii | a)l2,-14, 2
ayJIATOPHBIM 3aHATHUSIM. MaTepHanl 1o Teme | 20-24
* [ToaroToBKa K TecTy. JICKIHA. 6)3-5,6.8, 2
* [TogroroBka 2.13yunth mo | 11
MUHHUIIPOEKTA. JIUTEPATYPHBIM n 2
HHTepHeT-uCTOYHNKAM
reorpaguyueckoe
3HaYCHUE burypsi
U pa3MepoB
3emiu, 3HaYECHHUE
MarHuTHOTO U
IPaBUTALIMOHHOTO  TIOJIS
3emn.
3. U3yunts 1o
JUTEpaTypHBIM U
NuTepHeT-ucTouHnKaM
BBIOpaHHYIO TEMy MUHU-
MIPOEKTA.
Odopmnenune mMuHU-
MIPOEKTA.
1.4 | JInutochepa. I'pannusbt 10

autocdepsl, COCTAB,
CTpPOeHue, MPOUCXO0KIEHHUE.
I'eocuHKIMHAIN.
Ilinargopma. MuHepaJbl.
I'opubie mopoawl. IloJie3Hbie
uckonaemole. Peabed.




Peabedoobpasyromue
(axTopsl.

* [TonroToBKa K 1.13yunts Teopernueckuii | a)3-4,8,9,12,
ayJMTOPHBIM 3aHSITHSIM. MarepHal 1o teme | 13,20-24
* [ToAroTroBKa K TECTY. JICKIIUN. 0)3-5,6,8,11
e [IogroroBka 2.13yunts 1o
MUHHUIIPOEKTA. JUTEPATYPHBIM u
HNHurepHeT-ucTouHnKam
penwsed, bopmbl penbeda,
SH/IOT€HHBIE U DK30T€HHbBIE
IIPOLIECCHI
penbeoodpazoBaHHUA.
3.U3yuuts mo
JUTEPATYPHBIM H
HNuTtepHeT uctouHukam
BBIOPAHHYIO TEMY MUHH-
IIPOEKTA.
Odopmienue
MUHHUITPOEKTA.
1.5 | Atmocdepa: rpaHuubl,
€OCTaB, CTPOCHHE,
npoucxoxaeHue. CoaHeyHasi
paauanud. TemneparypHbIi
pexKuM.
* [Ioaroroska k 1.M3yuuts Teopernueckuii | a)l2-14,
ayJIMTOPHBIM 3aHITHUSM. MaTepuan 1o Teme | 20-24
* [ToaroToBKa K TecTy. JICKIHA. 6)3-5,6,8,11
2.13yunth o
JUTEPATyPHBIM u
HNHTepHeT-ucTOuHNKaM
TEIJIOBOM peXUM
MOACTUJIAKOIIEH
MIOBEPXHOCTH
u atMocepsl,  TETIOBOM
OamnaHc, U3MEHEHHE

TEMIIepaTypbl C BBICOTOM,
CYTOYHBIA U TOJOBOM XOJI
TEeMIIepaTyp BO3ayXxa.
3.13yunts o
JUTEPATYPHBIM u
WNHurepHeT-




HCTOYHHMKaM BbI6paHHy'IO
TEMY MUHU-IIPOCKTA.

Odopmienue
MUHHUITPOEKTA.
1.6 | AtmocdepHoe 1aBIeHUE. 10
Betep. Boaa B atmocdepe.
Bo3aymnbie Macchbl u
armocdepHbie GPOHTHI.
IToroga. Kimumar.
[ToaroroBka k 1. 3yuuts TeOpeTnueckuii | a) 6,7,12-14,
ay IUTOPHBIM 3aHATHAM. Marepural 1o TCMe JICKIU. 19-24
[ToaroroBka K Tecry. 2.13y4nTh o | 6)3-5,6,8,11
[Toaroroska JIMTEPaTypPHBIM u
MHHHIIPOEKTA. HNHTepHeT-ucTOUHNKaM
YCIIOBUS 00pa3oBaHus
TyMaHOB, TUIIbl TYMaHOB.
3.13yunTs N0
JIUTEpPaTypPHBIM U
HNHTepHeT-uCTOUHNKaM
MEXTyHapOJHYO
KJIacCU(PHKALINIO
1 oOpazoBaHme
0011aKOB,
00JIaYHOCTP U €€ POJIb B
Io.
4.3yunth 1O
JIUTEPaTypPHBIM U
HNHuTepHeT-ucTouHnKam
BBIOpAaHHYIO TEMY MUHH-
MIPOEKTA.
Odopmnenue MUHU-
IIPOEKTA.
1.7 | I'uapocdepa. 10
BeprukajabHbie rPaHMLbI.
IIpoucxoxaeHue NPUPOTHBIX
BO/I. Muposoii OKeaH.

JduHamuka BOA MoOped U

OKCaHOB.




. ITonroroBka 1.M3yuuth TeopeTnueckuii | a) 12-
K ayIUTOPHBIM 3aHITHSIM. MaTepuali 1o Teme Jekuuu. | 24
. [MoAroToBKa 2.U3yuuts o 0)3-
K TECTY. JUTEPATypPHBIM U 5,6,8,
. [ToAroToBKa VHTepHET-UCTOYHUKAM 11
MUHU-TIPOEKTA. OCHOBHBIC 3Tallbl
MIPOUCXOXKJICHUS U
SBOJIIOIIMH OKEaHOB,
BIIUsTHUE MHUpPOBOrO OKE€aHa
Ha ['O.
3.1U3yunths 10
JUTEpaTypHBIM U
HNuTepHeT-ucTouHnKaM
BBIOpaHHYIO TEMy MHHHU-
MIPOEKTA.
Odopmnenne MuHu
MPOEKTAa.

1.8 | Boasl cymu — pexu, o3epa, 1
JIeAHUKH, §0JI0TA. 2
Boanbie pecypcbl
Hurymeruu.

1.9.
IHouBa kak kommnounent I'O.
2.0. Ctpoenue nouBbl. [TouBsbl
Poccun.
* [Togroroska k 1.13yuuts a) 1-
ay IUTOPHBIM Teoperrueckuii matepuan | 3,10,14,
3aHATUAM. 10 TeMe€ JICKII1H. 20-24
* [ToaroroBka K TeCTy. 2.M3yuuth no | 0)3-
« [ToAroToBKA JUTEPATypPHBIM ul| 6811

MUHHIIPOEKTA.

NHTepHeT-ucTouHnKam

JEIHUKH,  YCIOBUS  HX
BO3HUKHOBEHHUS, IHUTaHUs
u wux pom B TO.

3.U3yunth o
JUTEPATyPHBIM u
HuTepuer MCTOYHUKAM
MOp(OIOrHIecKue

NPU3HAKK TIOYB, IOYBBI
Poccum, wucromeHue
U 3arps3HEHUE

MI0YB, 3HAYCHUE
U OXpaHa MOoYB.
4.M3y4nuth 1o




JUTEPATyPHBIM H
WHTEepHET UCTOYHUKAM
BBIOpAHHYIO TEMY MHUHH-
MPOEKTA.

Odopmiierre MUHHA

MIPOEKTA.
1.9 | IIpupoansbie 30HBI.
XapakTepucTHKA MPHPOAHBIX
30H.
* [TogroroBka k 1.13yunts a)
Ay TUTOPHBIM Teoperndeckuii marepuan | 13,14,23
3aHSITUSIM. 10 TEMEC JICKIIUH. )
« 3ammTa MuHK-TIpoekTa. | 2-VI3YdHTD mo | 24
* [TogroroBka k 3avery. | THTEPATYpPHBIM u| 0)3-
WNurepuer ucrourmkam | 2-0-8:11

IIPUPOJIHBIE 30HBI 3€MJIU.
®dusuko-reorpaduieckoe
paliOHUpOBaHHUE.
XapakTepucTuka
NPUPOTHBIX 30H
Poccun.
3.0dopmiienne
NpOEeKTa ¥ MOJATrOTOBKA
ero K 3aIluTe.

MHUHHU

Pa3gen 2. Boranuka




2.1

boranuka kak pasjge
omnoJsiorun. Pazeurue u poJsn
pacTeHuil B CBA3M C
reo0J10ru4ecKoi ucropuen
3emun.

2y,

e [JoaroroBka x
ayJIUTOPHBIM 3aHATHUSIM.

* [lonroroBka K Tecry.

* [TonroroBka MUHH
MIPOEKTA.

* JTlogroroBka K
SK3aMEHY.

1.13yunTh TeopeTHueCcKuit
MaTepual 1o Teme
JIEKLIUU.

2.M3yuutsb no
JUTEPaTypHBIM U
WNHTepHer-ucrou-

HUKaM HCTOPHIO
CTaHOBJICHUS] OOTaHUKHU
KaK HayKu U

a) 1,5,9,11
6) 1-3,6,7,10,
11

OTIUYHUTETbHBIC TPU3HAKU
pacTeHuH.
3.3aKOHCIIEKTUPOBaTh B
TETpalb st
1a00paTOPHBIX
OCHOBHBbIE
JUCIUTUTHHBI
«EcrtecTBO3HaHnE
(boranuka)y.

pabot
TEPMUHBI

4.13yuuts 1o
JUTEPAaTypHBIM U
HHTepHeT uCTOYHMKaM
BbIOpaHHYIO TEMY MUHHU-
IIPOEKTA.

Odopmnenne MUHU
IIPOEKTA.

2.2

Crtpoenue n pazHoodpasue
PACTUTEJIBbHBIX KJI€TOK.

2y,

e [TonroToBka K
ayJIUTOPHBIM 3aHSATHUSIM.

* [lonroToBka K Tecty.

* [TonroToBKa MMHU-
MPOEKTA.

* JloaroroBka Kk
AK3aMEHY.

1.M3y4nTh TeOpeTUUECKU
MaTepual 1o Teme
JIEKLIUU.

2.13yuuts 1o
JUTEPATYPHBIM H
WHTEpHET-UCTOUHNKAM
CTpOEHHE U
paszHooOpasue
pPacTUTEIbHBIX KIIETOK.
3.U3yunuts 1o
JUTEPATYPHBIM U
HHTEepHET UCTOYHUKAM
BBIOpPAHHYIO TEMY MUHH-
npoekra. Odopmienue
MUHU MPOEKTA.

a) 1,3,4,9
6) 1-3,6,7,10,
11

0.5,
0.5

23

Tkaunu pacrenuii.




e [Toaroroska x

1.13y4nTs TeopeTU4ECKU

2)1,3,5,9,11

ayJTUTOPHBIM 3aHATHUSM. MaTtepHual o teme | 0) 1-3,6,7,11,
* [Togroroska k Tecry. JCKIWH. 11
* [lonroToBka MUHU 2.M3yuntsb no
MIPOEKTA. JUTEPaTypHBIM U
* Iloxroroska K WHTEepHET-HCTOYHUKAM
9K3aMCHY. cTpoeHue, PyHK-
UM PaCMOJIOKEHUE
PaCTUTENIbHBIX TKAHEH.
3.U3yunts 1o
JUTEpaTypHBIM U
HHTepHeT-UCTOUHNKAM
BBIOpAHHYIO TEMY MHUHH-
MIPOEKTA.
Odopmienne MuHU
MPOEKTA.
24 | BereraTuBHbIE OPraHbI 4y,
BBICIIMX PACTEHUIA.
* [ToaroroBka k 1.13yunts Teopernueckuii | a) 1,2,5,6,9,
ayAUTOPHBIM 3aHATHAM. MaTepHall 1o TeMe 10,11
* [ToaroToBKa K TECTY. JICKIHN. 6) 1-3,6,7,10,
* [IonroroBka MuHH 2.M3yuntsb o 11
IPOEKTA. JUTEPATyPHBIM u
e JloaroroBka K NurepHer-uctou-
SK3aMEHY. HUKaM CTpoeHue, QyHKIUU
BETETATUBHBIX
OpraHoB.

3.13yuuts 1O
JUTEPaTYpPHBIM U
WNHTepHeT-ncTOUHNKaM
cTpoenue, GyHKIUH 1
BUJIOU3MEHEHNE KOPHEH.
4. U3yuntp 1O
JUTEpaTYpHBIM U
WHTepHET-UCTOYHUKAM
MOp(OJIOTHIO, aHATOMUIO
Y BUJIOU3MEHEHUE
JIMCTHEB.

4.M3y4nuts 1o
JUTEPaTYpHBIM U
WHTepHeT-uCTOYHNKAM
BbIOpaHHYIO TEMY MUHH-
IIPOEKTA.

Odopmnenrne MUHU

IIPOCKTA.




2.5 | I'enepaTuBHBbIC OPraHbI 6 4.
pacrenuii. IloioBoe u
0ecroJioe pa3MHOMKeHHe.
* [ToaroroBka k 1.13yuuts Teoperudeckuii | a) 1,2,5,6,
ayJIUTOPHBIM 3aHSATHSM. Marepuai o teme | 9-11
* [IoAroTOBKA K TECTY. JIEKILIUMY. 0) 1-3,6,7,10,
* [ToAroToBKa MUHH- 2.U3yuuth mo | 11
npoekra. OIloaroroBka k JUTEPATYPHBIM u
JK3aMEHY. HNHTrepHeT-ucTouHnKaM
cTpoenue, QyHK-
LIMA  TEHEPATUBHBIX
OpraHoB.
3. N3yuuts 1o
JUTEPATYPHBIM H
WNuTepHeT-ucTouHnKaM
CTpOEHHUE
1 (QYHKLUH [IBETKA.
4. N3yunts 10
JAUTEpaTypHBIM U
HNHTepHeT-ucTouHnKaM
CTpOEHHUE U MHOT0OOpa3ue
COLIBETH.
5.A3yuuts 10
JUTEPATypPHBIM U
HHTepHeT-uCTOYHNKAM
BBEIOpAaHHYIO TEMY MUHH-
IIPOEKTA.
Odopmnenne mMuHu-
MIPOEKTA.
2.6 | bakrepun. Cucrematruka 4y,
pacrenuii. Bogopocin.
MHuoroo0pa3ue u 3HaYeHHe
BojaopocJei. JInmainHuku.
* [ToaroroBka Kk 1.MByuuts Teopernueckuii | a) 3,5,7,9,12
ayJTMTOPHBIM 3aHSITHSIM. MaTepuan o teme | 0) 1-3,6,7,10,
* [ToAroTOBKA K TECTY. JISKIIUH. 11
* [ToaroroBka MUHU 2.13yunth o
IPOEKTA. JUTEPATypPHBIM u

* [loaroToBKa K OK3aMCHY.

HNHTepHEeT-UCTOYHUKAM
OMOJIOTHIO ¥ CHCTEMATHKY
Bogopociei. 3. M3yuutsb
[0 JIMTEPATYPHBIM-




n UnrepHer-
HUCTOYHHUKAM
0COOEHHOCTH CTPOEHUS
TaJJIOMa Pa3HbIX OTJIEJIOB
BOJIOPOCIIEN.

4. N3yunts N0
JUTEpaTYpHBIM U
NuTtepHeT-ucro-
YHUKAM JKH3HEHHBIE
LUKJIBl Pa3HBIX OTJEJIOB
BOJIOPOCIICH.

5.13yuuts mo
JUTEpPaTYpHBIM U
HHTepHeT-ucTOYHNKaM
BBIOpaHHYIO TEMY MUHH-
IIPOEKTA.

Odopmnenne MUHH--
IIPOEKTA.

2.7

Bricuumne cnopoBbie
pacreHus.

4y,

* [ToaroroBka K
ayZAUTOPHBIM 3aHATHAM.

* [ToaroroBka K tecry.

* [IogroroBka MUHU
MIPOCKTA.

* JloaroroBka K
9K3aMEHY.

1.13y4nTts TEOpETUYECKUI
MaTepuan 1o TEME
JICKLUY.

2.13yunts 1o

JUTEPATypPHBIM 10|

NHuTepHeT-uctou-

HUKaM OHOJIOTHIO U
CUCTEMATHKY BBICILIUX
CIIOPOBBIX PACTCHUH.
3.U3yunts no
JUTEPATYPHBIM U
WNHTepHeT-ucTOUHNKaM
OCOOEHHOCTH JKU3HEHHBIX
LIUKJIOB BBICIIINX
CIIOPOBBIX PacTEHHUH M UX
ponu B 3a001aYUBaHUU U
TopooOpa3zoBaHUH.
4.13yunts 1o
JUTEPATypPHBIM u
HNHurepHeT-ucTouHnkam
BBIOpaHHYIO TEeMY MUHHU-
IIPOEKTA.

Odopmrnenre MUHU-
IIPOEKTA.

a) 3,5,7,9,12
6) 1-3,6,7,10,
11

2.8

Beicinne ceMeHHBIE
pacTrenus.

4y,




* [JToaroroBka K

1.M3yunTts TEOpETHUECKUI

a) 3,5,7,9,12

ayJTUTOPHBIM 3aHSITHUSIM. Martepuail 1o teme | 0) 1-3,6,7,10,
* [ToAroToBKa K TECTY. O | /TCKIH. 1
2.13yunth 110
[ToAroTOBKa MUHHUIIPOEKTA.
JUTEPATyPHBIM U
* HoaroToska K WNHTrepHeT-ucrou-
J3aMCHy. HHUKaM OHMOJIOTHIO
U CUCTEMATHUKY
BBICIIUX CEMEHHBIX
pacTeHui.
3. N3yuuts o
JUTEPATyPHBIM U
WNHurepneT-ucro-
YHUKAM YKU3HCHHBIC
IUKIIBI BRICIIUX CEMEHHBIX
pacTeHu.
4.13yunth 1o
JUTEPATYPHBIM U
HHTepHeT-nCTOUHNKAaM
BBIOPAHHYIO TeMY MUHU-
MIPOEKTA.
Odopmnenne MUHH-
MPOEKTa.
2.9 | HapcrBo rpudsbl. 24,
IInsimo4yHbIe U MJIeCHEBbIE
* [ToaroToBKa K 1.U3yunth Teoperuueckuit | a) 3,5,7,9,12
ayJAUTOPHBIM 3aHATHSAM. MaTepuai o Teme | 0) 1-3,6,7,10,
* [ToAroroBKa K TECTY. JICKIINH. 11
* 3anmTa MHHUIIPOEKTA. 2.13yunthb 1o
« TTO/IrOTOBKA K JUTEPATYPHBIM U

JK3aMEHY.

WHTepHeT-UCTOUHHKAaM
OMOJIOTHIO M CUCTEMATHKY

rpuOOB.
3. N3yuuth o
JUTEPATypPHBIM u

HHTepHeT-nCTOYHNKAM
OCOOEHHOCTH >KM3HEHHBIX
LIUKJIOB
IUIECHEBBIX u
Napa3uTHYECKUX IPUOOB.
4. N3yunts o
JUTEPATyPHBIM u
HHTepHeT-uCTOUHNKaM
0COOEHHOCTH
MOP(OJIOTUYECKOro U
aHATOMHYECKOTO

CTPOCHHUS Tena




JINIIAHUKOB.
5.0¢opmienue

MHHHU-
NpOeKTa U TOATOTOBKA K
€ro 3aIurTe.

Pa3znea 3. 30o0J10rusa

3.1

3o00J10rUA
OHMoOJIOTHH.

KakK
OcHoBHEIE

NMPUHIHUIIBI 300J10THYeCKOii

CHCTEMATHKH.
CoBpemenHas
Kjaaccupurkanmus
’KMBOTHOI0
XapakTepucruka
OTHOKJIETOYHBIX
OPraHu3MoB.

MHpa.

pasnaes

4y,

* I[ToaroToBKa K
ayIUTOPHBIM 3aHSATHUSIM.

* I[ToaroToBKa K
tecty. [logroroBka k
SK3aMEHY.

1.13yunts TEOpeTHYECKUI
MaTepuai 1Mo TeMe JIEKIHU.
2.3aKOHCIIEKTUPOBATh B
TeTpaab A 1a00paTOPHBIX
paboT OCHOBHBIE TEPMHUHBI
JVCLIATUIAHBI
«EcrecTBO3HaHME
(3oomorus)».

3.U3yuuts no
JUTEPATypHBIM U
NHTepHeT-ucTOYHNKaM
HCTOPUIO CTAHOBJICHUS
300JI0TUU KaK HAyKH.
4.13y4yunts 110
JUTEpPaTYpHBIM U
NHTepHeT-ucTOUHNKaM
OMOJIOTHIO U

a)1,3,4,11-13
6)1-3,5-8,
10-11




CHUCTCMATHYCCKOC

TIOJIOXKEHHE
OJTHOKJIETOYHBIX
OpIraHU3MOB.
MHorokieroyHbie 4u.
3.2 | *KUBOTHBIE.
Xapakrepucruka
KHMIIEYHOMOJIOCTHBIX,
IUVIOCKUX, KPYIJIbIX H
KOJIbYATHIX YepPBeid.
IIpoucxoxaenue
MHOTOKJI€TOYHBIX
KMBOTHBIX.
* [ToaroroBka kK 1.U3yunuts  Teoperuueckuit | a)3,4,11-13
ayIUTOPHBIM 3aHATHUSM. MaTepHal 110 TeMe JIeKUHH. | G)]-8,10-11
* [ToaroroBka k 2.13yunts 1o
tecty. [loaroroska k JUTEPATypPHBIM u
JK3aMEHY. HHTepHeT-uCTOUHNKAM
LUKJIBI pa3BUTHSA
TeJIbMUHTOB,
Napa3uTUPYIOIINX

B OpraHHU3MeE YeJIOBEeKa.
3.U3yunts 1o
JUTEpaTypHBIM U
HNHTepHeT-uCTOUYHNKAM
OHMOJIOTHIO U
CHUCTEMaTHYECKOE
MOJIOXKEHUE
KHUIIIEYHOTIOJIOCTHBIX,
MJIOCKUX, KPYTJIBIX U
KOJIBYAThIX YEPBEH.

4.13yunth 1o
JUTEPATYPHBIM u
HHTepHeT-uCTOYHNKAM
0COOEHHOCTH

CTPOCHUS KO>KHO-
MYCKYJBHOTO  MeENIKa Yy
IUIOCKUX, KPYTJIBIX U




KOJIBYaThIX qepBeﬁ.

33 MoJLTIOCKH. Oo6masn 24,

XapaKTepPUCTHKA,

pacnpocTpaHeHue,

CHCTEMATHKA.

* [TogroroBka K 1.Byunts  Teopermueckuii| a)3,4,7,11-13
ayJUTOPHBIM 3aHATHUSIM. MaTepuan 1o teme nekmun. | 0)1-3,5-9,
* [ToaroToBKa K 2.13y4uTs 110 10-11

tecty. [logroroska JTUTEpaTypHBIM U

JK3aMEHY. HHTEepHET-UCTOYHUKAM
OHOJIOTHIO U
CHCTEMAaTHYECKOE
MOJIOKEHHE MOJIJTFOCKOB.
3.13y4uTts 110
JUTEPaTypHBIM U
HHTepHeT-uCTOYHUKAM
nporecc 00pa3oBaHus y
MOJLTIOCKOB KEeMUYyTa.
4.13yuuts no
JTUTEPATypPHBIM U
HHTepHeT-UCTOUYHNKAM
3HAUYECHUE MOJIIIOCKOB B
MIPUPOJIE U JIJIs1 YEITOBEKA.

34 | YneHucroHorue: pakooodpas- 4y,

Hble, TAayKooOpa3HbIe,
HaceKoMble.




. K ayJIUTOP
IToaroroBka 3aHAaT
. ITonroro

T

. ITonroro
JK3a

1.M3yunuth  TEOpeTHUeCKUid
MaTepHall 1o TeMe JICKIIHH.
2.13yuuts no
JUTEPATYPHBIM U
HHTEepHET-UCTOUHHKAM
OMOJIOTHIO U
CHUCTEMaTHUYECKOe
MOJIO’KEHUE PaKOOOPA3HBIX,
ayKooOpa3HbIX U
HACEKOMBIX.

3.U3yunts 1o
JTUTEPATypHBIM U
NHTepHeT-ucTouHuKam
3Ha4YeHHE PaKOOOPa3HBIX,
NayKooOpa3HbBIX U
HACEKOMBIX B MIPUPOJIE U
JUTSL YeJIOBeKa.

4.I3y4nTsb 1o
JUTEpaTypHBIM U
HHTepHeT-UCTOUHNKAM
XapaKTePUCTHKY STOBUTHIX
JUTS YeIOBeKa
0€CII03BOHOYHBIX
KUBOTHBIX,
BCTpEUAIONIUXCS Ha
teppuropuun Poccuiickoi
®denepanuu.

2)3,4,7,11-13
6) 6)1-8, 10-
1

3.5

Xopaosbie. OO0mas
XapaKTepPUCTUKA THIIA.
XopaoBble  Kak

HanoOoee
BbICOKOOPTaHU30BAHHbIE
JKHBOTHBIe. CHCTeMaTHKa
XOpPAOBBIX.

2y,

e [TogroroBka x
ayJIMTOPHBIM 3aHSITHSIM.

* [ToaroroBka K Tecry.

* [IogroroBka MUHHU
MIPOEKTA.

* I[ToaroroBka x

1.3yunth  TEOpPETUYECKUI
MaTepuali 1o TeMe JEKIUH.
2.13yuuts no
JUTEPaTypHBIM U
HHTepHEeT-UCTOYHNKAM
OOLIYI0 XapaKTePUCTUKY

XOpAOBbIX KaK HaMU-

2)5,6,9
6)1-3,5-8,
10-11




9K3aMCHY.

Oonee
BBICOKOOPTaHM30BAHHBIX
KUBOTHBIX.

3.13yuuts no
JUTEPAaTypHBIM U
WNHTepHeT-ucTouHnKam
CUCTEMATHYECKOE
MIOJIOKEHUE XOPAOBBIX.
4.3yunts 1O
JIUTEPATYPHBIM H
HNHTepHeT-ucTOUHNKaM
MpeAnogaraéMple ImyTu
BO3HUKHOBEHHSI XOPJIOBBIX
KUBOTHBIX.

3.6

IlepBu4HOBOAHBbIE:
XpsilleBble pPbIObI, KOCTHBIE
pPbIObI, 3¢eMHOBOJHbBIC, WJIH
am¢udum. Oomasn
XapaKTepUCTHKA.

CucremMaTuka.

pA

. ITonroroBka K
Ay TUTOPHBIM 3aHSITHUSIM.

. ITonroroBska k
TECTY.

. IToaroroska
MUHHUIIPOEKTA.

. ITonroroBska k
SK3aMEHY.

1.13yunth  TEOpETHYECKHI
MaTepual 1o TeMe JEKLUH.
2.3yuutsb no
JUTEPAaTypHBIM U
HHTepHET-UCTOYHNKAM
OMOJIOTHIO U
CHCTEMaTHUYECKOE
MI0JIO’KEHUE XPALIEBBIX U
KOCTHBIX PBIO 1
36MHOBO/IHBIX KHBOTHBIX.
3.3yuutsb no
JUTEPAaTypHBIM U
HHTepHET-UCTOYHNKAM
3Ha4YeHUE PhIO U
36MHOBO/JIHBIX KUBOTHBIX B
IIPUPOJIE U JIJIS YETIOBEKA.
4.13y4yuTts 110
JUTEPATypHBIM U
NHTepHeT-ucToyHnKam
IIPOUCXOKICHHE
3€MHOBO/IHBIX KHBOTHBIX.

2)1,2,5,6,7,9
6)1-3,5-8,
10-11

3.7

IlepBUYHO-HA3EeMHBIE:

NMpecMbIKAIOIINECS, W
penTuium, NTHIBI,
MJIEKOITUTAIOIIHE.

Penruiaumn. Oomast
XapaKkTepHCTHKA  KJjacca.

CucremMaTuka.

4y,




. ITonroroBka x 1.13yunuth  TeopeTuueckuii | a)2,5-7.9
ayIMTOPHBIM 3aHATHSM. Matepuai 1o reme nekun. | 0)1-3,5-8,
. IMoaroroska k| 2.M3y4nTs 10 10-11
TECTY. JTUTEPATyPHBIM U
. IloaroroBka HNHTepHEeT-ucTOUHNKaM
MUHHATPOEKTA. OMOJIOTHIO U
. [MoAroTOBKA K CHCTEMATHYECKOE
SK3aMEHYy. MTOJIOKEHHE
MIPECMBIKAIOIINXCSI, ITUI] U
MJICKOITMTAFOIIUX
JKUBOTHBIX.
3.U3yuutsb no
JTUTEPATyPHBIM U
HNHTepHeT-ucTouyHNKam
3HAYECHHE
MIPECMBIKAFOIINXCS, ITUI] U
MJIEKOITUTAIOIIHAX
JKHBOTHBIX JIJIs YEJIOBEKa.
4.13yuntsb no
UTepaTypHBIM U
MHTEepHET-UCTOYHUKAM
AKOJIOTMYECKHE  aHATOMO-
Mopdostornueckue
MIPEITOCHUTKH K TIOSIBIICHUTO
MIPECMBIKAFOIIUXCS
JKHBOTHBIX.
3.8 [IruublL Oo6mmast 6u.
XapaKTepUuCTHKA KJiacca.
CucremMaTuka.
Muaexkonutawmue. OOman
XapaKTepuCcTHKA KJjacca.
CucreMaTHka.
* [TogroroBka k 1.Byuntsr  Teoperuueckwii [@)5-7,9
Ay IUTOPHBIM 3aHATHUSIM. MaTepHal 1o teme nekmun.  [0)1-3,5-8,

* [ToaroroBka K tecry.

* I[ToaroroBka
MUHHIIPOEKTA.

* [ToaroToBKa K
PK3aMEHY.

2.13yunts no
IMTEpaTypHBIM U
HHTEepHET-UCTOYHUKAM
CTPOCHHE IEPHEB Y NTHLI.
3.13yunts no
nuTepaTypHbIM U MHTEpHET-
UCTOYHUKAM OCOOEHHOCTH
CTPOEHHSI IITHII, CBSI3aHHBIE C
UX IPUCTIOCOOICHNEM

K IOJIETY.
4.13y4nThb 1o
JIMTEpaTypHBIM U
W HTEepHET-UCTOUHUKAM
4epThl CXOJCTBA NTHILL U
[IPECMBIKAFOIIUXCS

10-11




’KHNBOTHBIX.

3.9 [Dxonorus KMBOTHBIX. 24,
OCHOBHBIE IPUHIUIIBI
IKOJIOTHYEeCKOM
CHCTEMATHKH.
* [ToaroroBka k 1.U3yuuth  TeopeTHueckuii [a)5,6,8-10
Ay IMTOPHBIM 3aHATHUSIM. MaTepua 1o teme jekmun.  [0)1-3,5-8,
* [Toxroroska k tecry.  |2.M3y4uTs 110 10-11
* 3amuTa MUHUIPOEKTA. [TUTEPATypHBIM U
[loaroToBka K 3K3aMeHY. HTEepHET-UCTOUHUKAM

CTPOEHHE BOJIOCSTHOTO
MTOKPOBA Yy MJICKOITUTAOIINX
JKUBOTHBIX.

3.13yunts 1o
JIMTEpaTypHBIM U

M HTEpHET-UCTOYHUKAM
OCHOBHBIE ITPUHIIUIIBI
DKOJIOTMYECKON
CUCTEMATHKHU.

4.I3y4ntsb 1o
IMTEpaTypHBIM U

W HTEpHET-UCTOUHNKAM
OCHOBHBIE OCOOEHHOCTHU
OpraHu3anuu
MJIEKOIIUTAIOIINX KUBOTHBIX,
OTJIMYAIOLIKE UX OT
[IPEACTABUTENEH IPYTUX
MTO3BOHOYHBIX )KMBOTHBIX.

6.2.MeTtoanyeckue yKasaHus 110 OPraHU3alMU CaAMOCTOATEIbHOI PadoThI CTYIEeHTOB
CamocrosTenbHas paboTa 00yJaronmxcs MoApa3zyMeBaeT padoTy MO/ pyKOBOJICTBOM MPEIOIaBATEINs
U MHIUBUAYaAIbHYI0 paboTy 00ydaronierocs, BHIIOIHAEMYIO, B TOM YHCIIE, B YUTAIbHBIX 3aJ1aX
YHHUBEPCHUTETA.




Martepuanbl A BBICTYIUICHUSI HA J1a0OpaTOPHOM 3aHSITHUU MOTYT OBITh MPEACTABIEHBI CIEIyIOIIMMH
Pa3HOBHUIHOCTSIMH (Ha BBIOOD):

a) mMarepHaJbl K JOKJAAy: aHaIU3 JOCTYIHOM yueOHOW M Hay4yHOM JMTepaTypbl MO TEME M
0TOOpakeHHE OTOOPAHHBIX CBEJICHHUI B ONPECIICHHON JIOTHKE,

0) MaTepuaJbl J1J1s POBeIEHHUsI MeJaroru4eckoii IMcKyccuu: pazpaboTka mpodIEeMHBIX BOIPOCOB IO
TeME;

B) TEXHOJIOTHS «KMO3T0OBOT0 IITYPMay;

«Mo3roBoi MITYpM» COCTOMT W3 TpeX O0O0s3aTeIbHBIX ATamoB: 1) mMocTaHOBKa MpoOJEeMbI; 2)
reHepanu3anus uuei; 3) ordop, cucTeMaTu3anus 1 OlleHKa Uei.

[IpenBapuTenbHas MOATOTOBKA. 3a/1adya MTypMa JI0JDKHA OBITh COOOIICHA yIacTHUKAM 3apaHee, He
MEHee 4eM 3a 2-3 mqHs 10 ero npoBeaeHus. [lepen Hauamom o0CykaeHNs HEOOXOIUMO YTOUHHUTD
MOCTaBIEHHYIO 3a/1auy. Ha mpoTsbkeHnn Beelt UTphl KAKIOMY YYaCTHUKY He00XoaumMo (pUKCHpOBaTh
npeioxeHus. Hemb3s oTBepraTh HU OJTHOM HJIEH, Taxe caMoi (haHTaCTHUYECKOUN UTH abCypTHOM.
Kaxxp1ii yuacTHUK mporiecca J0DKEH MmpeJyiaratb Kak MOKHO OoJibiiie uzeit. B uaeane naen q0mKHBI
TEHEPUPOBATHCS HA MPOTSKEHUU BCErO BpeMeHHU. [[71s1 momydyeHHs] HAaIyqIlero pe3yabTaTa MOXHO
COCIMHSATH JIBe uaeu (1 6omee) B onHy. Jst ynoOCTBa BOCIIPUATHUS U TTOBBIIICHUS PE3YIbTaTU- BHOCTH
MO3TOBOTO IITypMa CJIeyeT UCIOIB30BaTh MapKepHbIe JOCKH, (DIIAII-MTaHeNH, TIaKaThl, CXEMBI,
TaOJIMIIBI U T.11.

I') BBINIOJIHEHHE TECTOBBIX 3aaHUI;

[lepen HauamoM BBITIOJHEHUS TECTOB CJIEIyeT BHUMATEIBHO U3yUUTh TEOPETUUECKUN MaTepual,
OTBETUTH HA BOMPOCHI, UMEIOIINECS B YdeOHHUKE. BBITIONHSS TECTHI, CIeayeT UMETh B BUIY, YTO OHU
OBIBAIOT CJIECIYIOINX THIIOB:

1) BHIOOp MPABHIILHOTO OTBETA M3 YHUCIIA MPEAJIOKECHHBIX. B 3THX TecTax HE00X0IMMO BBIOPATh OJTUH
MIPABWJIBHBIN OTBET U3 YHCIIA MPEJI0KCHHBIX.

2) MHOXKECTBEHHBIN BBIOOp (0e3 MeTkn). HeoOxoaumMo BeIOpaTh BCE NMPaBHIIBHBIE OTBETHI M3 YHCIIA
MIPEIOKEHHBIX.

3) TECTHI CIMUEHUS. B 3THUX TecTax K psiay BOIPOCOB HYKHO TIO100paTh MPaBUIIBHBIN OTBET U3 YHCIA
MIPEITIOKCHHBIX.

4) TECThI PAH)KUPOBKHU. B 3TOM ciiydae HEOOXOAUMO PACIIONIOKUTHh OTBETHI B TIPABUIIBHOM TMOPSIIIKE.

5) 3akpbIThIe TECTHI. 3/1€Ch BAPUAHTHI OTBETA HE MPEJIaraloTcs, CBOM OTBET HEOOXOAUMO BIUCATH B MOJIE
OTBeTA.

1) A0KJIa] / coo0lIeHHe M0 TEeMATHKE ayIUTOPHBIX 3aHATHI — 3TO MyOJIMYHOE BBHICTYIIICHUE 110
MIPEJICTABICHUIO TIOYYEHHBIX PE3YyJIbTATOB PEIICHUS OMPEIEICHHON yueOHO-TIPaKTHIECKOH, yueOHO-
HCCJIEI0BATENbCKON UM HAYYHOMH TEMBI.

€) BBINOJIHEHHE M 3a1MTAa MUHU-TIPOEKTOB (¢ KOMIILIOTEPHOI Mpe3eHTaIueil). [Tocne
BbIOOpA TEMBI MUHU-TIPOEKTa HEOOXOAUMO, MOIB3YsICh TUTEpaTypoil u UHTepHETOM, CorjacoBaTth e
¢ nmpenonaaBaresneM. [loydeHHbIe pe3yNnbTaThl MPEACTABISIOTCS B BUE OKIaaa (5-7 CTpaHHIl) C
npeseHtauuei. [lo pesyapraTaM MUHHU-TIPOEKTA JAENAeTCsl YCTHOE COO0IIeHre Ha 5-7 MUH.

IIpu o1leHKe MUHHU-TIPOEKTA YYNTHIBAKOTCS:

1.3HaHMs ¥ yMCHHSI HA yPOBHE TPeOOBaHUI NPOTpaMMBIL: 3HaHHE (DAKTHYECKOTO MaTepuaia, yCBOSHUE

00IIMX TpeICTaBICHUM, TTOHATHH.

2. YMeHHe OpUeHTHPOBATHCS B MPOPECCUOHATBHBIX HCTOYHUKAX MH(OPMAIMK U paboTaTh C HUMH.
3.KynbpTypa NMCbMEHHOIO U3JI0KEHUS MaTepHaa.

4. YMeHune opopMIIsTh pe3yJIbTaThl paboThI.

5.YMeHue 4eTKO U JIOTUYHO J0JIO0XKUTh OCHOBHBIE PE3YJIbTaThl paOOTHI.

6.KauecTBO 1 HHPOPMATUBHOCTH WLTIOCTPALIMOHHOTO MaTepHaa.

7.YMeHue rpaMOTHO, YETKO OTBEYATh HA BOIPOCHI U BECTH apTyMEHTHUPOBAHHYIO TUCKYCCHIO.

apyrue (popMsl.



Marepuansl 1711 MPOBEACHUS TEKYIIETO KOHTPOJIS 3HAHUM W MPOMEKYTOYHOM aTTECTAIlMHd COCTaBIISIOT
OTACJBHBIN JOKYMEHT — DOH/] OLIEHOYHBIX CPEJCTB MO AUCHUIUIMHE «ECTecTBO3HAHMEY.

7. Y4eOHO-MeToAuYeCKOoe U MAaTepUaIbLHO-TeXHUYeCKoe o0ecneyeHue TUCIHIIMHbI
«EcTrecTBO3HAHUE»:

Paszgea «3emieBenenuey:

a) yueOHas JurTeparypa:

1.besyrnoa O.C. Kiaccudukauus mnous: yue6Hoe mnocobue / O.C. besyrmoa. - PocroB u//:
WsznarensctBo IODY, 2022. - 128 c.

http://znanium.com/bookread2.php?book=550067

2. l'amxapa H.®. [louBoBenenne ¢ ocHoBamu reojoruu: YueOuuk / H.®. Iamxapa, B.A.
BbopucoB. Beicuiee o6pasoBanue: bakamaBpuar. - M.: HUIl HUH®PA-M, 2013. - 352 c.
http://znanium.com/bookread2.php?book=368457

3.I'epenuyk K.M. OOmiee 3emiieBeienne. YueOHOE TTOCOOHUE TSI CTYJIEHTOB YHUBEPCUTETOB. M.: Briciias
mkona, 1984, - 255 c.

4.'ymua AWM. OOmas reoyiorusi: mpakTUUeckue 3aHsATua : y4yeO. mocobme / AWM. I'ymun, M.A.
PomanoBckas, I'.B. bpsnuesa// mox o6u. pen. H.B. Koponosckoro. Bricmiee obpazoBanue: bakamaBpuar. M.:
HNH®PA-M, 202417. — 236 c. http://znanium.com/bookread2.php?book=556578

5.Kanecauk C.B. Ob6mue reorpaduueckie 3aKkOHOMEPHOCTH 3eMiId. Y4eOHOe 1mocoOue s CTY/ICHTOB
By3a. - M.: MbIcinb, 1970. - 283 c.

6.Kucnos A.B. Kmmmaronorus: yuebnuk / A.B. Kucnos, I'.B. Cypxora. Bricmiee obpazoBanwue:
bakanaspuart. 3-e u3n., mon. M.: UHOPA-M, 2017. — 324 c. http://znanium.com/bookread2.php?book=765714

7Knumos I'.K., Knumosa A.W. Hayku o 3emiie: yue0. mocobue / Briciiee oOpa3oBanue: bakanaBpuar.

M.: HHOPA-M, 2024. — 390 c. http://znanium.com/bookread2.php?book=915390

8.Kupmm C.K. OOmas reonorus: Yueonoe nocodowme / Kupimn C.K. — Tomck: M3n-sBo Tomckoro
nonutex. yauepcuteta, 2021. - 206 c. http://znanium.com/bookread2.php?book=673050

9. Koponosckuit H.B. O6mas reonorust: yue6nuk / H.B. KopoHoBckmii. — 2-e M31., CTEpEOTHI.
Bricmiee obOpazoBanue: bakamaBpuar. M.:. MH®PA-M, 2023. — 474 c. http://znanium.com/bookread2.php?
book=545603

10. Haymo B.Jl. T'eorpadust mous. IlouBbl TpomukoB u cyOTpornukoB: YueOHuk / B.JI.
HaymoB.  Beicmiee  oOpasoBanme:  bakamaBpumar. M.: HUIl HWH®PA-M, 2014. - 284 c.
http://znanium.com/catalog.php?bookinfo=418500

11. HexmrokoBa H.I1. O6miee 3emneBenenue. Jlutochepa u 6mochepa. I'eorpadudeckas o6omouka.
VY4e0. mocobue A CTYIEHTOB I€]l. HHCTUTYTOB, u31. 2-o¢ nonoi. M.: IIpocsemienne, 1975. - 224 c.

12. HexmoxoBa H.II. 3amanus st 1a00OpaTOPHBIX 3aHATHH 1O 0OIIEMYy 3eMJIEBEIIECHUIO.
ITocobue must cryn. mea. By3oB. - M.: IIpocBemenue, 1969. - 136 c.

13. HuxonoBa M.A., JlamumoB II.A. IIpakTkyM IO 3€MJICBEJICHHIO W KpacBeACHHUIO: YueOl.

nocoOue st CTyJ. BhICII. nefl. yued. 3aBeaeHui. - M.: M3narensckuii nentp "Axagemus', 2001. — 144 c.
14. HukonoBa M. A., [anunoB II. A. EctectBo3nanue. 3emneBenenue: yued. mocobue ais
CTyJI. YUYPEeXICHHMH BBICHI. Tpod. oOpa3oBaHusA. S-¢ u3d., nepepad. m mom. - M.: M3gaTenbckuil 1EHTP
«Axanmemus», 2032. - 224 c.

15. Oxeanpl. ATnaHThdecknd okxeaH. M.: M3pgarenabcTBO «IHITUKIIONIESIHS,
2015. - 20 c. http://znanium.com/bookread2.php?book=501587
16. Okeadrpl. Manuiickuii okead. M.:

Uz narensctBo «DHIIMKIONEANS, 2015. - 22 ¢. http://znanium.com/bookread2.php?



http://znanium.com/bookread2.php?book=556578
http://znanium.com/bookread2.php?book=673050
http://znanium.com/bookread2.php?book=368457
http://znanium.com/bookread2.php?book=501589
http://znanium.com/bookread2.php?book=501587
http://znanium.com/catalog.php?bookinfo=418500
http://znanium.com/bookread2.php?book=545603
http://znanium.com/bookread2.php?book=545603
http://znanium.com/bookread2.php?book=765714
http://znanium.com/bookread2.php?book=550067
http://znanium.com/bookread2.php?book=915390

book=501589 17.0keansbl. CeBepHblii JIeTOBUTHIN OKeaH.
M.: U3patenscTBo « OHIUKIONEAUs», 2015. —16 c. http://znanium.com/bookread2.php?
book=501590
18. Ilaceko O.A., luxun D.K. IIpakrukym no kaprorpaduu: Yaednoe nocodue / [Taceko O.A., JIukux
3.K. 2-e uza. Tomck: Uzn-Bo Tomckoro nonurex. yausepcureta, 2024. - 175 c. http://znanium.com/catalog.php?
bookinfo=701594

19.[Munoseny I''. Mereoponorus u kinumatosorusi: YuebHoe mnocodbue / I'.M. Ilumosen. Bricuiee
obpasoBanue: bakanaspuat. Munck: HoBoe 3nanue; M.: HUL Uudpa-M, 2013. - 399 c.
http://znanium.com/bookread2.php?book=391608

20. ParoObuibckuii H.C., JIspckuii [1.A. 3emneBenenue u kpaeBeneHue: yueoHoe nocodue Asis CTyIEHTOB
negarorndeckux nHCTUTYTOB /H. C.PaToObubckuid, [1. A JIspckwuid. 2-e u3f., nepepad. u 101 .

MuHnck: YHuBepcurerckoe, 1987 . —414 c.

21.Patobsuteckmii H.C. Tlpaktuueckue 3anstus no reorpadum. ITox pex B.I'. 3aBpueBa. — MuHCK:

«Bpimmim. HIkonay, 1968. - 124 c.

22.CaBuoBa T.M. OGuiee 3emneBenenue. Yueb. mocodue ans By3oB/T.M. CaBiioBa - 4-e u31., CTEpPEOTHIL.

- M.: "Akanemus", 2005. - 416 c.

23.CenuBepcros FO.I1. 3emneBenenue. YueO. mocobue /i By3oB. - M.:"Akagemus", 2005. - 302 c.

24.1lly6ae A.Il. OOmee 3emneBenaeHue. YueOHOe mocoOWe [JIsi CTYNCHTOB TII€ll. WHCTUTYTOB U
yHuUBepcuTeToB. M.: Briciias mkona, 1969. - 348 c.

Pasznea «boranukay:

a) yueOHas quTeparTypa:

1. BacunseB A.E., Bopouun H.C., A.I'. Tnenesckuii A.I'., CepebpsxoBa T.M. boranuka: AHatomust u
MopdoJiorHs pacTeHuid: Yueb. mocodue mjist el ”HCTUTYTOB. - M.: [Ipocsemenue, 1978. - 480 c.

2. Bukropos B.I1. Mopdonorus pacrennii: Yuedbnoe nocobue / Bukropos B.II. - M.:MIII'Y, 2015. —
96 c. http://znanium.com/bookread2.php?book=754628
. Bermerypos C.X. Ilpaktukym no 6oranuke: yued. moc. / HoBocu®. roc. arpap. yH-T; ArpoHom. ¢axk.: coct.: C. X.
Bemmerypos, E. B. IlampumkoBa, H. B. IMBanoBa. — Hopocubupck: W3m-Bo HI'AY, 2012. — 62 c.
http://znanium.com/bookread2.php?book=515928

4. I'ynenkoBa M.A. Amnaromus pactenuit. Yacts 1. Knetka. Tkanu: Yue6Hoe nocobue / I'ynenkoa
M.A., Buktopos B.II. - M.: MIIT'Y, 2025. - 120 c. http://znanium.com/bookread2.php?book=754429

5. HonraueBa B.C. EcrectBo3nanmue. boranuka: yueb. mocoOue s CTyA. YIPEKACHUN BBICHIL MPOQ.

obpazosanust /B.C. JlonraueBa, E.A. AnexcaxuHna. - 5-e uza., nepepad. u gomnodi. - M.: "Axkagemus", 2012. - 368 c.

6. Kypcanos JL.U., Komapuuukuit H.A., Meiliep K.U., Paznopckuit B.®., Ypanos A.A.

boranuka (B nByx Tomax). T.1.Anaromust u mopdonorus. U3a. 5-e., mepepador. 1966. - 423 c.

7. Kypcanos JI.U., Komapaunkuii H.A., Metiep K.W., Pazgopckuii B.®., YpanoB A.A. boranuka (B 1Byx
tomax). T2. Cucremartuka pacrenuit. M3a. 5-e., mepepabort. - 1966. - 423 c.

8. MuponoBa M.II. M3yuenue aHaroMuu pacTeHH Ha JaOOpaTOPHBIX 3aHATUAX. Y4eO.-mel. 1mocoo.,
[lerpozaBoack, 1974. - 108 c.

9. CyBopoB B.B. Ilocobue x yueOHO# mpakTtuke mo Ootanuke /Ilox pemakimueir B.B. CyBopoBa. M.:
Komoc, 1982. - 176 c.

10. Tyrarox B.X. Anaromus u Mmopdosorust pacteHuil: yued moco6. st By30B. - MU3n. 2-oe nepepabot. u
nmonou. - M.: Beicimas mikona, 1980. - 317 c.

11. Xpxanosckuit B.I'. Kypc o0mieit 00oTaHMKH (IIUTONIOTHSA, THCTOJIOTHUS, OpraHorpadus, pa3MHOKEHHE):
yueb. A1t By30B. - 2-0¢€ u3[. nepepad. u gonoi.- M.: Beicur. mkxona, 1982. - 384 c.
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http://znanium.com/bookread2.php?book=501590
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12 .Yyxneb6osa, H.C. Cucrematrka pacteHuil [ DneKTpoHHBIN pecypc]: yueOHO-MeToarnueckoe nocoodue /
H.C. Yyxne6osa, A.C. I'ony6s, E.JI. IlonoBa. CtaBpormnosb: AI'PYC CTtaBponosibCKoro roc. arpapHoro yH-
Ta, 2013. — 116 c. http://znanium.com/catalog.php?bookinfo=514650

Pa3znea «3000rus:

a) yeOHas JuTeparTypa:
1.bnuaaukoB B.M. 3oomorus ¢ ocHOBaMH 3KoJOTWMH. Yd4eb. moc. JUIS CTyJA. TeA. UH-TOB. M.:
[Ipoceemenue, 1990. - 224 c.
2. Hapesckuii U.C., Opnos H.JI. Pegkue n ucyesaroniye >KUBOTHbIE. 36MHOBOJAHBIE U
npecmbikatromuecs. M.: Boicias mkona, 1988. —463 c.
3. Jlorens B.A. 300orust 6€cio3BOHOYHBIX. YUEOHUK U1 CTY. OUOI. criell. yH-TOB. M.: AJbsiHC,
2011. - 608 c.

4.IBanoB A.B. u nip. bosb11oi npakTUKyM IO 300JI0TMH OECIIO3BOHOYHBIX. YUe0. moc. i1 CTyA. OHOol.

crel. yH-ToB. Y.3. M.: Beicias mikona, 1985. — 390 c.

5.KoncrantunoB B.M. u n1p. 300710THs MO3BOHOYHBIX. YUEOHUK AJIs CTY/. OHOI. (-TOB Mef. By30B. M.:
Axanemus, 2023. - 448 c.

6.KoncrantunoB B.M. u np. JlabopatopHblii IpakTUKyM IO 300JI0TUU MO3BOHOYHBIX. Yuel. moc. s
CTYJ. BBIC. e/ y4. 3aBeq. M.: Akanemus, 2024. - 272 c.

7.Kynem B.®. Jlomamnaue nutomubl: Hacekombie. Mosumocku. 3emHoBonHBIE. [IpecMbikaromiuecs.
[Ttunpel. Mitekonmraroniue. [Tocooue. Munck: Boicmr. mk.2009. — 176 c. http://znanium.com/catalog.php?
bookinfo=505915

8. Haymos H.II. Oxonorus >xuBoTHbIX. M.: Beiciias mkomna, 1963. — 618 c.

9. Haymos C.B.300mo0rust m03BOHOYHBIX. YUEOHUK TS CTy 1. OMOI. crienl. ref. uH-ToB. M.: [IpocBemenue, 1973.
-421 c.

10. TIlerpouun C.B. buonorus 3Bepeit u ntun. Meronndeckoe mocodue. M.: MCXA, 2009. — 230 c.
http://znanium.com/catalog.php?bookinfo=466564 11.Tuxomupos N.A. u ap. Majslif MPaKTUKYM T10
3o00sioruu 6ecmo3BoHouHbIX. U.1. M.: CI16. ToBapumectBo Hayunsix m3naanuii K.M.K., 2025. — 304 c.

12. lankun B.A. u ap. [IpakTukym no 300710ruu 0eCcrio3BOHOYHBIX. Y4ed. oc. AJis CTY[. BbIC. e, yueo.
3aBen. M.:Akagemus, 2023. -208 c.

13. Illaposa U.X. 300m0rust 66CrI03BOHOYHBIX. YUE€OHUK U1 CTYI. BhIC. yueb. 3aBen. M.:Bnamoc, 2002. -
592 c.

0) UnuTepHeT-pecypcnbl (BKIWYAs NPodeccHoHAIbHbIE 0a3bl JAHHBIX U HH(OPMAIIHOHHBIE CIIPABOYHbIE

CHCTEMbI):
No HazBanue caiita Anpec caiita Ornucanue
/i MaTepuana,
CoJIeprKaIerocs
Ha caiite
1 2 3 4
1. AxaneMnk http://dic.academic.ru/ MIPEICTABJICHBI CIIOBAPH,
SHITUKJIONICIUH, KHUTH TI0 BCEM
JUCIATITHHAM

€CTeCTBEHHOHAYYHOTI'0 Kypca,
METOAMKE MIPEIoIaBaHMs
€CTECTBO3HAHHUS, IKOJBHOU
TUTHEHE, MEIULIMHE, UMEETCS
IIOMCKOBUK, KOTOPBIN
o0JieryaeT MoucK Hy>KHOU
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JUTEPATYPBI

2. Bcest Guonorus http://sbio.info/message/106/ Marepuansl mpeHa3HAYECHBI
CTapIICKIACCHUKAM, CTyICHTaM
CPEIHHX M BBICIINX YIeOHBIX
3aBEJICHHI, & TAKXKE YUUTEISIM
0011e00pa30BaTEeIbHBIX KO
3. 9bC BOOK.ru www.book.ru Omnnaitn 6ubmMoTeKa yaeOHOM
Y HAy4YHOH JINTEPATypPbI
4. | I'yOku, http://zooex.baikal.ru naHa o0I11ast XapakTepUCTUKA
KHIIIEYHOTIOJIOCTHBIE, OTJICTBHBIX KJIACCOB
YepBH, 0eCI03BOHOYHBIX U
YJICHUCTOHOTHE, MO3BOHOYHBIX JKUBOTHBIX
PBIOHI,
MJICKOITUTAFOIIINE
5. Enunsiii http://window.edu.ru/portals/ obecnieunBaeT 3P PEeKTUBHYIO
00pa3zoBaTeNbHBIN HABUTAIIMIO U MTOWCK Y4eOHO-
nopTai METOJIUYECKUX U
UH(POPMAIIMOHHO-CIIPABOYHBIX
PECYPCOB ISl BCEX YPOBHEH
o0pa3oBaHMsl, OpraHU3aLUIO
oOMeHa MHEHHUSIMU O
COJIep>)KaHUU PECypCOB,
OTIepaTHUBHBIX OCBELICHHIA
HOBOCTEH M COOBITHIA chepbl
00pasoBaHms, IEMOBEPCUU
I'MA, EI'D
6. EctecTBO3HAaHME. http://naturalscience.ru/ CcBOEOOpa3Has YHITUKIIOTICIHS
CripaBoYHUK €CTECTBEHHBIX HayK, 37€Ch
€CTECTBEHHBIX HAyK MO>KHO HaWTH MHO>KECTBO
UH(POPMALIUH 110
€CTECTBO3HAHUIO U BXOISIIIM
B HETO JUCIUILTHHAM
7. JKusorHsble 1 http://www.floranimal-net.ru BHUBI, MecTa oOuTaHHs
pacteHus JKUBOTHBIX U PACTCHHUI
8. 3BC Jlanp https://e.lanbook.com Bxuttouaer B ce0st

ANEKTPOHHBIE BEPCUU KHUT
n3aaTeabCcTBa «JIaHp» u
JPYTUX BEAYIIHUX U3AATEIbCTB
110 €CTECTBSHHEIM,
T'yYMaHHUTApHBIM U
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TEXHUYCCKHUM HayKaM

9. Moumtocku http://zooex.baikal.ru/mollusca | oOmas xapakTepucTuka u
/bivalvia.htm MHOT000pa3re MOJUTFOCKOB
10. | Hosblil B3rs11 Ha http://www.modernbiology.ru/ | mpeacTtaBieHsl pa3pabOTKH B
MperoaBaHue ticher.htm MOMOILb YYUTEIIM HauaJbHbIX
OuoI0oTHN KJIACCOB, CTYJICHTaM,
UHTEPAKTHBHBIC
nabopaTopHbIe, OJIE3HbIE
CCBUIKH
11. OBC Znanium.com http://www.znanium.com [IpeacraBneHsl U3aaHMU

yueOHOIl TuTepartypsl,
MoOHOTpaduii, CipaBOYHOI
JUTEPATYPHI TIO
HAIpaBJICHUSIM: €CTECTBEHHBIE
HayKH, TIeJaroTuKa u JIp.

B) nporpammHoe odecneuenue: Kaspersky Endpoint Securiti 10 gns Windows; Open Office; Mozila

Firefox; Adobe Acrobat Reader.

7.4 .MaTepuajbHO-TeXHHYECKOEe o0ecrieyeHue:

MYJISIKH, CKEJICTBI KMBOTHBIX H Hp.), HCKYCCTBCHHBIC IINIOCKOCTHBIC HArJIAAHBIC CpCACTBA (T&6J’II/II_H)I,

JIJ'ISI OCBOCHUA I[aHHOﬁ JUCHUIITIMHBI UCITOJIB3YIOTCA:

rpaduyeckue MOAEIH, PUCYHKH U Jp.).

MYJIbTUMEINIHBIE CPEJICTBA 00yUeHUS (KOMITBIOTEp, pecypchl HTepHETA);
MarepuanbHO-TeXHUYECKOE oOecreueHrne TUCHUTIIMHBI BKIIOYACT JICKIUOHHYIO ayAUTOPUI0 U
ayJIMTOPUIO Ui BBINONHEHUS JiabopaTopHbIX pabor (ayn.407 ydeOHOro KopIyca), HaTypallbHbIE
(UKCHpPOBAHHBIE HATJISIIHBIC CPENICTBA, HMCKYCCTBEHHBIC OOBEMHBIC HATJISIHBIC CpelAcTBa (MOJENH,
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