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Pa6ouas nporpamma

no yyeObHomy npeamery «buonmorus» B 11 k1acce

Ha 2023-2024 yueOHblit rox

CocTapieHa Ha OCHOBE aBTOPCKON MPOTPaMMBi:
Aragonosa M.b. buomnorus. 11 xi. [Iporpammsr:
yueGHO-MeToaMuecKoe nocobue/ U.B Aradgonosa
H.B. babuues, B.M.Cusornazos.-M: [Ipoda..2019.-
148. [porpamma k nurnn YMK no 6uonoruu

B.W. Cupornazosa. 11 knacc. Baszosblil ypoBeHb.

Peanusanms oGpasoBare/ibHBIX IPOrPaMM 10
OHOJIOTHH ¢ HCTI0Ib30BAHUEM 000PY10BAHUS
JAeTcKoro texnonapka «lIKo/bHbIIH
kBaHTOpUYM» 10—11 Kaacewl yriryGaeHHbIH
yposenb B. B, Bycaakos A. B. IIbinees A. B.

Mepmues Mocksa, 2021

CocTaBUTEb:

y4uTesIb OHOIOTHH

c. bopoBuxa 2023

Ckomopoxosa JL.B.,

BbICIIEH KBaTH()HKAIIHOHHON KATErOpHH




1.IlosicHuTeILHASA 3aIHCKA:

HaszBanue, aBtOp
U ToA U3JaHHs
aBTOPCKOM
yaeOHOU
nporpamMmbl,  Ha
OCHOBE KOTOpPOi1
pa3zpaboTana
Pabouas
nporpamma

buonorus: 11 xmacc.

Pabouas nporpamma k nunuu YMK B.U. CuBornasosa
cocrtapiieHa Ha ocHOBe IIporpamMmel cpenHero o6pazoBaHus IO OMOJIOTUU
10-11 kmaccos 6a3oBbIii  ypoBeHb aBTOpoB / U. b. AradoHnona,

H.B. babuues, B. 1. CuBornazo. — M. : [Ipoda, 2019. — 148 ¢ -
Ilpedocmasnsaemasn 603M0AHCHOCb CO30aA8aMb C80U 0OPA308AMENbHBIE
npozpammul obecnedusaem 8apuamu8HOCMb UX COOEPHCAHUS, A MAKICE
B03MOACHOCIb HOPMUPOBANHUSL NPOSPAMM PA3TUYHO20 YPOBHS CLOHCHOCTU
¢ yuemom nompedbHocmeti u cnocoonocmetl yuawuxcs. Ilpu paspabomxke
00pazoeamenbHoOl NPOSPAMMbL HE0OXOOUMO YUUMbIEAMb GUO
00pazosamenvHol Op2aHU3AYUU U 3aNPOChl Y4ACMHUKO8
obpaszoseamenvrozo npoyecca. Peannzaunusi 00pa3oBaTebHbIX POrpaMM
10 OHOJIOTHH C UCIOJIb30BAHMEM 000PY/10BAHNS 1€TCKOI0 TEXHONAPKAa
«IxonbHbIi KBaHTOPHYM» 10—11 KJIacchl yriiy0JieHHbI ypoBeHb B.
B. bycaakos A. B. IlbineeB A. B. MepmmeB MockBa, 2021

Ienu ganHoOM
POrPaMMBI
00y4eHus B
obrnactu
(dbopMupoBaHus
CUCTEMBbI 3HAHUH,
YMCHHH.

OcHOBHasl 1eMb Kypca — ITIO3HAKOMHTH IIKOJBHHKA C COBPEMEHHBIMH
NPEJCTaBICHUSAMU OWOJOTHMH M JaTh (YHJAaMEHTAIbHOE OMOJIOTHYECKOEe
oOpa3oBaHWe, OPUEHTHPOBAHHOC HA TOJITOTOBKY BBITYCKHUKA CpEIHEH
IIKOJIbl K TIOCTYIUICHWIO B BBICHIME Y4YCOHBIC 3aBEICHUS Pa3IHMYHOIO
npopmiss. Bmecre ¢ Tem conepkaHue Kypca OHOJIOTHH COOTBETCTBYET
COLIMAIBHBIM TPeOOBAHUSAM, NPEIABIBISEMBIM K OOpa30BaHHUIO BOOOIIE, U
HAIPABIICHO HA COIUAIM3AINIO YYAIIUXCS, UX MPUOOIICHUE K KyIbTyPHBIM
HEHHOCTSIM, (OPMHUPOBAaHHE 3KOJOTHYECKOIO CO3HAHMsS, OBJIAJICHHE
y4eOHO-TT03HABATEIBHBIMU U IICHHOCTHO-CMBICJIOBBIMU KOMITCTEHITUSIMH,
JIOCTH)KEHUE MPEIMETHBIX, JINYHOCTHBIX M METANpPEIMETHBIX PE3YJIbTaTOB
00y4eHUsI.

3agaun JaHHOU
MIPOTPaMMBI
oOy4deHus B
obactu
dbopmupoBaHus
CHCTEMEI 3HAHMIA,
YMEHMM.

Cpennee (monHoe) oOmiee 0Opa3oBaHHME KaK 3aKIIOYHUTEIbHas CTYNEHb
obmero oOpa3oBaHusi Ha 0a30BOM YPOBHE HAIIPaBIEHO Ha peaTU3aluio
JIBYX 3a/1a4:

1) 0011e00pazoBaTeIbHOM (3aBeprieHue 0011e00pazoBaTebHON
MOJTrOTOBKU B COOTBETCTBUHU ¢ DenepanbHbIM 3akoHOM «O0 00pa3oBaHUU B
Poccutickoii deneparumny);

2) CIELIMAJIEHOM (mpenmnpogeccruoHanbHOE o0Opa3oBaHue "
IIPEEMCTBEHHOCTh OOIIETo U MpodeccuoHanbHOro oopazoBanus). [lpu stom
CTaHJApThl BTOPOTO MOKOJEHUS MNpPEIyCMaTpUBAIOT TPU OCHOBHBIE LIENH
cpemHero (MoJIHOro) 00IIero o0pa3oBaHuUs:

- (hopMupOBaHHE LEIIOCTHOTO MPEICTABICHHS O MUDE;

- IpuoOpeTeHue OombITa Pa3HOOOpa3HOM JesATeNbHOCTH (TPEXAE BCEro
MI03HABATENbHOM);

- MOATOTOBKA K OCYIIECTBIICHUIO OCO3HAHHOTO BBIOOpA WHIMBHIYaTHHON
o0pa3oBaTenbHON W/WM MPo(ecCHOHANBHOM TPaeKTOPUHU

eau u 3agaun HILK.

Co3nanne «IIK0JIBbHOTO0 KBAaHTOPHYMa» HA 0aze
001e00pa3oBaTe/IbHOM OPraHU3alMU MPeanoJjaraeT HCNoJb30BaHUe
npuodperaemMoro 000py10BaHus, CPEeACTB 00yUeHNSI M1 BOCTIMTAHUS JJIs1
yriiy0JIeHHOTO OCBOEHHSI OCHOBHBIX O00pa30BaTeJIbLHBIX MNPOrpamMm
OCHOBHOIO 00IIero M cpegHero o0mero o0pa3oBaHusi, BHEYPOYHOM
AECATECJIBbHOCTH, MNPOrpaMM JOIOJHUTEC/ILHOIO Oﬁpa3OBaHI/lﬂ, B TOM
YHC/Ie eCTECTBEHHO-HAYYHON U TeXHUYECKOM HANPABJICHHOCTEH.
3agayamu geTckoro TexHonapka « KBanropuym» siBasiloTCs:




peanu3anusi OCHOBHBIX 001Ie00pa3oBaTeIbHbBIX mno
Y4eOHBIM NpeaMeTam

€CTeCTBEHHO-HAYYHOIl HANpaBJIeHHOCTH, B TOM 4YHCJIe B PpaMKax
BHEYPOUHOI 1eATeJIbHOCTH 00YYAKOIIHUXCH;

pa3pabdoTka U peaju3alusi Pa3HOYPOBHEBBIX JOMOJHHUTEIbLHBIX
0011e00pa3oBaTeIbHBIX

NpPOrpaMM eCTeCTBEHHO-HAYYHOIl HANPaBJIEHHOCTH, a TaKKe HHBIX
NMPOrpamMm, B TOM YHUCJIe B KAHUKYJISIPHBIH NePHOI;

BOBJIeYeHHE O0y4YalOUIUXCAd U MeJaroru4yeckux padOTHUKOB B
NPOEKTHYIO 1eATeJbHOCTD;

OpPraHu3anMsi BHeYYeOHOU JesiTeJIbHOCTH B KAHUKYJISIPHBINA IMEpPHO,
pa3paboTka M peaju3aluAd COOTBETCTBYIOIIMX 00pPa30BaTeJbHbIX
nporpaMM, B TOM 4HcjIe s Jarepeid, OpPraHu30BaAHHBIX

06pa30BaTeJ’IbHLIMH opranm3anusiMmu B KaHHKyJ'IHpHLIﬁ MEePHOL;

nporpamMmm

NMOBBIIIEHHE TPO(eCcCHOHAIBLHOI0 MACTEPCTBAa  MeIarorH4ecKux
PadOTHMKOB 1ETCKOT0
TeXHOMapKa «KBanTOpumym», pean3youx OCHOBHBbIE u

JAONOJIHUTeIbHBbIE 0011e00pa3oBaTeIbHbIe IPOrPAMMBI

YyebHo- YyeOHO-MeToAnYECKOE oOecrieuenue yueOHOro mpoiiecca
METONYECKUI NpEeNyCMaTPUBAECT HCTIOJIb30BAHUE YMK (yueOHO-MEeTOIUYECKUX
KOMILJIEKT. KOMIUIEKTOB) cepun K ydueOnukam nuauu YMK B. U. Cupornazosa s
10—11 xnaccoB W paccuuTaHbl Ha NPEMOJABAHHE OMOJIOTHH Ha 0a30BOM
ypoBHe (2 yaca B HEJICIIO0)
U. b. Aradonosa, H. B. babuues, B. 1. CuBormna3os.
Y4eOHO-MeTOINYECKUN KOMILIEKT:
B. .1 CuBornazos u ap. O6mas 6uonorus. 10-11 kmace (yueOHuk)
B. .1 CuBornazoB u ap. buonorus. PaGouas terpanp. 11 knacc
B. .W. CuBornasos u ap. buonorus. Meronnyeckoe nocooue
Peasm3anus o0pa3oBaTeJIbHBIX NPOrPaMM IO OHOJIOTHH C
HCII0JIb30BaHHEM 000pyA0BaHMs 1eTcKOro Texnonapka «llIkoabHblit
KBaHTOpHYM» 10—11 Ki1accsl yriry0/1eHHbIH YPOBEHb
B. B. bByciakos A. B. IIbineeB A. B. Mepmmnes Mocksa, 2021
KonuuecTBo Ko/1n4ecTBO y4eOHBIX 4acoB, Ha KOTOPOE pAaCCUUTAHO H3YUYEHHE
yueOHBIX YacoB, Kypca — 70 yacoB 2 yaca B HEJEJNI0), U3 HUX:
Ha KOTOpOC Ne Temsr Ha3sBanue Tembl Komnuectso | KomaaecTso
paccuuTaHo 4acoB 1a00paTOPHBIX
U3y4eHUe u
npeaMeTa, Kypca, MPAKTUYECKUX
B TOM YHCJIE
TEeMaTHYECKOEe Pazpen 1Bux (38 1)
pacrnpezeneHue
4aCOB U Tema 1.1 | Pa3BuTHe Ouosioruu B 2
KOJIIMYECTBO YACOB JlonapBUHOBCKHI IEPHOI.
JUISL IPOBEIEHHUS pabora K. Jlunnues (2 q)
KOHTPOJIBHBIX, IIPEIMETHBIE PE3YIIbTATHI
1abOopaTOPHBIX, obyuenus
MPAKTUYECKUX
pator. Tema 1.2 | OBomonnonnas teopust XK. | 2
b. Jlamapxka (2 1)
Tema 1.3 | IIpennocsuiku 2
BO3HUKHOBEHUS YUCHHS




Y. JlapBuHa (2 u)

Tema 1.4 | OBomtourionHass Teopusi Y.
JapBuna (2 )

Tema 1.5 | BUI: KpUTE€pUU U CTPYKTypa
(249)

Tema 1.6 | [lonynsuust Kak CTPYKTypHas
eauHuna Buja (2 v)

Tema 1.7 | [lomymsiuust Kak  e€IMHHULA
sBoronuu (1 4)

Tema 1.8 | ®@akTopsl 3BomONNH (2 1)

Tema 1.9 | EcrecTBeHHBIN otbop —
[JIaBHAas  JBIDKYIIAsl — cuja
sBomronuu (1 4)

Tema Apnanranus — opraHusmMa K

1.10 yCIOBUSIM ~ OOMTaHUS  Kak
pe3ynbpTar JIEUCTBUSA
€CTECTBEHHOT0 0TOOpa (2 )

Tema BunoobpazoBanue KakK

1.11 pe3ysbTaT 3BoJonuu (2 1)

Tema CoxpaHenne MHOrooOpasus

1.12 BUOB KaK OCHOBA
YCTOWUYHBOTO pa3sBUTUA
ouocdepsl (1 9)

Tema JlokazarenbcTBa  BOJIIOLUU

1.13 OpraHuyeckoro mupa (2 )

Tema Pa3zBuTne npencraBieHuil o

1.14 MPOUCXOKACHUN KU3HU Ha
3emiie (2 4)

Tema CoBpeMeHHbIE

1.15 IIPEICTaBICHUS 0
BO3HUKHOBEHHUU KHU3HU (2 1)

Tema PasButne xu3HuM Ha 3emiie

1.16 (49

Tema ['mnoTressl MPOUCXOXKACHUS

1.17 yenoseka (1 )

Tema [Tonoxenue yenoseka B

1.18 CUCTEME YKUBOTHOTO MHUpPa
(29)

Tema DBoJIOLMS YenoBeka (2 u)

1.19

Tema Yenoseueckue pacsl (2 1)

1.20

Pa3nen 2 Dxocucrema (24 4)

Tema 2.1 | Opranusm u cpena.
Dkosnorudeckue GpakTopbl
(29)

Tema 2.2 | Abuotndeckue GakTopsl




cpenbl (2 9)

Tema 2.3 | buotnueckue hakTopsl 2
cpensbl (2 v)

Tema 2.4 | Ctpykrypa skocuctem (24) | 2

Tema 2.5 | [lumeBsie cBs3M. 2 1
Kpyrosoport Beriects u
MMOTOK SHEPTUU B
sKocucTeMax (2 )

Tema 2.6 | [IpuunHBI yCTOWYNUBOCTHU U 2
CMEHBI IKOCHCTEM (2 )
Tema 2.7 | BiusHue uenoBeka Ha 2 1
9KOCUCTEMBI (2 4)
Tema 2.8 | buocdepa — rmobdanpHas 2
skocuctema (2 1)
Tema 2.9 | Ponib )KMBBIX OpraHU3MOB B 2
ouocdepe (2 1)
Tema buocdepa n yenosex (2 u) 2
2.10
Tema OCHOBHBIE 3KOJIOTUYECKUE 2 1
211 poOIIEMBI COBPEMEHHOCTH
(249
Tema Ilytu pewenus 2 1
2.12 9KOJIOTUYECKUX TTPOOIeM
(249)
Hroro 62 yaca +pe3eps 8u 8u

JlabopaTopHO-paKkTHYeCKHE PadOTHI.
Paznen 1. Bux (38 u)
JlaboparopHast pabora Nel «/3ydeHne H3MEHUYNBOCTH U KPUTEPHEB BUJIA,
OTMCaHKe BUJIOB IT0 MOP(POIOTHUIECKOMY KPUTEPHUIO»
JlaboparopHast pabota Ne2 «M3yueHne u3MEHIMBOCTH y 0c00€il OHOTO BUAA»
JlaboparopHas pabota Ne3 «BeisiBneHne NpucriocoOIeHHOCTE OpraHu3MOB K
cpejie O0OUTaHUsD)
JlaGoparophas paboraNe 4 «AHanM3 U OLIEHKA Pa3IMYHbBIX TUIIOTE3
MIPOUCXOXKICHHS YETIOBEKa)
Pa3nen 2 Dkocucrema (24 u)
JlaGoparopHas padotaNe5 «CocraBjieHHe CXeM Iepeaun BEIIeCTB U SHEPTUU
(tieneit mUTaHUA) B 9KOCHCTEME»
JlaboparopHas pabotaNe6 «CpaBHHUTENbHAS XapaKTepPUCTUKA TIPUPOTHBIX
9KOCHICTEM M arpo’KOCHUCTEM CBOEH MECTHOCTH
JlabopaTtopHas paboTaNe7 «AHAU3 U OIIEHKA TOCIEICTBUH JIEATSILHOCTH
YeJI0BEKa B 9KOCUCTEMAX.»
JlabGopaTtopHas pabotaNe8 «AHAIN3 U OIIEHKA TIOOATBHBIX IKOJIOTHIECKUX
po0JIeM U MyTeH WX pEemIeHus.»




TpebGoBanust k
YPOBHIO
MOJITOTOBKU
yuanuxcs (Ha
OCHOBE CTaHaapTa
Y aBTOPCKOM
IPOTrpamMMBbl)

B cootBerctBUM ¢ TpeboBaHusiMu DenepasbHOTO TOCYIAPCTBEHHOTO U
00pa30BaTeNbHOTO CTaHApTa CPEIHETO (TMOTHOT0) O0IIero 0Opa3oBaHus K
pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHONW MPOrpaMMbl K
okoH4yaHuto 11 xmacca y ydammxcs HeoOXOAMMO CHOPMHUPOBATH
MHUPOBO33pEHUE, OTBEUAIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKu U
OOIIECTBEHHON TPAKTUKHU, OOIIEYETOBEYECKUM IICHHOCTSAM U HjeanaM
Ipa)X/JIaHCKOrO OOIIeCTBAa; OCHOBBI CaMOPA3BUTHUS U CaMOBOCIUTAHUS;
HaBbIKM COTPYJHUYECTBA CO CBEPCTHHKAMHM, I€TbMHU MJAJLIETO BO3pacTa,
B3pOCIIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO  MOJE3HOM, yueOHOo-
UCCIIEIOBATENbCKOM, TIPOEKTHOM M JAPYTUX  BHJAX  JESATEIBHOCTH.
[IIKOTBHUKU  JTOJIKHBI OCBOUTH MEXIPEIMETHBIE TOHATUS U
YHUBEpCAJIbHBIE y4eOHbIE NEHCTBHS M HAYYMTHCS HX HCIOJIB30BaTh B
yueOHOI 1 TTO3HABaTeIbHOM AESITeIbHOCTH, a TaKKe YMETh (OPMUPOBATH U
peaTr30BBIBATh UHAMBHyaIbHbIE 00pa30BaTEIbHbIE TPACKTOPUH.

B mpeamernoii oGmactu  Ha  06a30BOM  ypOBHE  IIpeJIioJiaraercs
(dbopMHupOBaHKE TMPEACTABICHUN O PO U MECT€ OMOJIOTHH B COBPEMEHHOM
HAyYHOU KapTUHE MHPA;

MOHMMaHWe ponu  Ouomorud B (HOPMUPOBAHMM  KpPyrozopa M
(YHKIIMOHAJIbHOW TI'PAMOTHOCTH 4YEJIOBEKAa JJsi PEIIECHUs MPaKTUYECKUX
3aJ1a4; OBJIa/ICHHE OCHOBOIOJATAIOIINMY MOHATHSIMH U MPEACTABICHUSIMH O
JKUBOM NIPUPOJIE, €€ YPOBHEBOUW OpraHU3alUH U 3BOJIFOLINH;

YBEPEHHOE MOJIb30BaHNE OMOIOTUYECKOM TEPMUHOIOTHEH U CUMBOJIUKOI;
OBJIaJICHUE CII0CO0aMU BBISBJICHUS U OLIEHKH aHTPONOT€HHBIX U3MEHEHUH B
npupoae; GopMUPOBAHUE YMEHHI OOBSICHATH Pe3yIbTaThl OMOJIOTHYECKUX
HKCIIEPUMEHTOB, pellaTh 3J€MEHTapHbIE OMOJIOTMUYECKHE 3a/1aUH.

B mporecce uzydueHust Kypca TakkKe 0XXKHUIACTCS TOCTHKEHUE CIEAYIOLTUX
JIMYHOCTHBIX PE3yJIbTaTOB!

¢dopmHpoBaHHEe COOCTBEHHON MO3UIUHM MO OTHOLIECHUIO K OHOJIOrMYecKOi
uH(poOpMalMy, NOJy4yaeMOM M3 pa3HbIX HCTOYHUKOB; T'OTOBHOCTb U
CHOCOOHOCTh K 0Opa3oBaHUIO, B TOM YHCIE CaMOO0pa3OBaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; OBJIAJICHUE OCHOBOIIOJIAralOIIMMH MOHATHAMH U
IIPEJICTaBICHUSMA O >KMBOWM IIPUPOJE, €€ YPOBHEBOW OpraHU3aluu MU
ABOJIIOIMY; YBEPEHHOE I0JIh30BAHUE OMOJIOTMYECKOM TEPMUHOJIOTHEH |
CUMBOJMKOW ; OBJQJEHHE CIOCOOAMH  BBIABICHMS U OLIEHKHU
AQHTPONIOTEHHBIX HM3MEHEHUH B mpupone; (OpMUPOBAHHE YMEHMMH
OOBSICHATH  pe3yNbTaThl  OMOJIOTMYECKUX  SKCIIEPUMEHTOB,  pellaTh
AIIeMEHTapHbIe OMOJIOrMYECKUE 3aJauH.

MeranpeqMeTHBIMU  pe3ybTaTaMU OCBOECHHUS Kypca OMOJIOTHH SBIISIOTCS:
OBJIaJICHUE  COCTaBISIOLIMMHU  TPOEKTHOM W HCCIEN0BATENIbCKOU
JEeSATEIBHOCTH MO H3YYEHHUIO0 OOUIMX OHOJIOTHYECKUX 3aKOHOMEpPHOCTEH,
CBOMCTBEHHBIX JKMBOM MPHUPOJAE; YMEHHE CAMOCTOSITENIbHO OMNPEIeNATh
LM ¥ COCTaBJIATh IUIaHBI; CIOCOOHOCTh CAaMOCTOSATENBHO OCYIIECTBIATS,
KOHTPOJIMPOBAaTh M KOPPEKTUPOBAaTh Y4YEOHYI0 M BHE Y4eOHYIO (BKJIIOYas
B HEUIKOJBHYIO) JesITEeIbHOCTh, BBIOMPATh YCHELIHBIE CTPAaTeTud B
pa3IMYHbIX CUTyallUsiX; YMEHHE OCYIIECTBISATh CaMOCTOSITEJIbHYIO
MH(POPMALIMOHHO-TIO3HABATEIbHYIO  JIEATENIbHOCTh, BKJIIOYas ~ yMEHHE
OpUEHTUPOBATHCS B PA3NUYHBIX HCTOYHUKAX HHPOpPMAIUHU , KPUTHUECKU
OLICHUBaThb M HUHTEPHPETHUPOBATh HWH(POpPMALMIO, TMOJIYyYaeMyl0 U3
Pa3IMYHbBIX UCTOYHHKOB.

Dopmsbl
OpraHu3aluu
y4eOHOTo

Opraum3anusa  y4e0HOro mpouecca mo Kypey buomorms. «OOmmas
OWoyoTHs»  TpearnonaraeT clieayromue ¢GOpMBI W UX  COUYCTAHHE:
KOMOMHHUPOBAHHBIM ypPOK, MPAKTUKYM, YPOKU TIOBTOPEHHS U KOHTPOJIS




mporecca.
DOopMBI TEKYILIETO
KOHTPOJISI 3HAaHUU

M3YYEHHOI'O 10 TEME U KYPCY B LIETIOM.
@opMbI TEKyIIEro KOHTPOJS 3HAHUM: TECThl B PAa0OYMX TETpaisx,
CaMOCTOSITeNIbHbIE Ppa0OThl; (POHTANBHBIA W WHAMBHAYAJIBHBIH OIpPOC;

yUanmxcs OTYETHl TIO MPAKTUYECKHM  paboTaM; TBOpYECKHE 3aJaHus (3amura
(Texymmii pedepaToB ¥ MPOEKTOB, MOACIUPOBAHUE MTPOIIECCOB U OOBEKTOR).

KOHTPOJIb — MeTtoaudeckre aclieKThl MPEnoIaBaHus Kypca OHOIorus

TCKYILHMH, B pamkax mpenongaBaHus Kypca OHOJIOTHSI MOTYT OBITh OCBOCHBI H
HCTBEPTHOM 3G(HEeKTHBHO  HCIOJIB30BaHBI COBpeMEHHBbIC HH(OpPMAMOHHBIE U
HOIYTO0BOU KOMMYHHKAIIHOHHBIE TEXHOJIOTUH (HA 3JIEMEHTAapPHOM YPOBHE).

KOHTPOJIb,

IPOMEKYTOUHAS

aTTecTanus —

UTOT 32 Y4COHBIN

ToJ)

OneHoYHbIC B. U. CuBornazoB u nap. buomorus. Pabowas terpams. 10-1llkmacc (y
cpeactBa Paboueit | yuurers)

POTPaMMBI MumakoBa B.H. buonorus. 10 ki1.: Meronudeckoe mocodue K y4eOHHKY

N.b. Aradonosoii , B. 1. CuBormnazoBa «buonorus.» 10-11kmacc.

2.111aHupyemMble pe3yabTaThl

Pazpen 1
Bug (38 u)
Tema 1.1

PA3BUTUE BUOJIOTMU B JIOJIAPBUHOBCKMIA TTEPUO/I,
PABOTA K. JIMHHES (2 u)

I[IPEJIMETHBIE PE3YJIbTATbI OBYUEHU S

anmnem JOJI’)KHBI 3HATh:

0 npencraBieHUs] €CTECTBOUCTIHITATENCH TOAPBUHOBCKON ATIOXHU O CYIITHOCTH KHBOU MPUPOIBI U €€

JBOJTIOIUH;

O B3rsaet K. JlnaAES HA cCHCTEMY KHMBOTO MHUpPA.
VYuaiuecs 10KHbI YMETh:

0 oneHuBaTh BKJIAJ] PA3IHMYHBIX YICHBIX B Pa3BUTHE OMOIOTHH

Y 3BOJIOI[MOHHBIX HJICH.

OcHoBHble ToHATHS. DBomonus. Kpeanmonusm. Tpancdopmuszm.
Opomonronn3M. CuctemaTnka. buHapHas HOMEHKIIATypa.

Tema 1.2

OBOJIIOLIMOHHAS TEOPUSA K. b. JIAMAPKA (2 u)
IIPEAMETHBIE PE3VYJIbTATBI OBYUEHUA
VYyammecs JOMKHBI 3HATh:

0 ocHoOBHEBIE MONOXKEHUS Teopun Jlamapka.
VYyamuecs TOJKHbI YMETh:
0 oneHnBaTh 3HAYCHHE IBOITIOIMOHHON Teopuun Jlamapka mist

pasBUTHS OUOJIOTHH.

OcHoBuble oHATHA. 3akoH. Teopus. DBomonnsa. MI3MeHInBOCTb.

Tema 1.3

IPEAITIOCBUIKY BO3HMKHOBEHUM S
YYEHUA Y. JAPBUHA (2 u)
INPEAMETHBIE PE3VJIbTATBI OBYUEHUA
VYyammecs JOMKHBI 3HAaTh:




0 ecTecTBEHHO-HAYYHBIC U COIMATBHO-O)KOHOMUYIECKHE TPENNOCHIIKH BOZHUKHOBEHHS Teopuu JlapBrHa.
VYyarniuecs: TOIKHBI yMETh:

0 xapakTepr30BaTh NMPEIIOCHUIKH BOZHUKHOBEHHS IBOIOIIMOHHON Teopuu JlapBuHa.

Tema 1.4

OBOJIIOIITMOHHAS TEOPUA Y. IAPBUHA (2 1)

NPEAMETHBIE PE3YJIbTATHI OBYUEHU A

VYyaniuecs: TOIKHBI 3HATh:

O yuenue JlapuHa 00 UCKYCCTBEHHOM OTOOpE;

O yuenue JlapBuHa 0 €CTECTBEHHOM OTOOPE.

VYuyaruecs: TOJKHBI YMETh:

O oneHMBaTh OCOOCHHOCTH JOMAIITHHUX JKUBOTHBIX U KYJbTYPHBIX PACTCHUN B CPABHECHUU C UX JTUKUMU
MPEIKaMu;

0 xapaxTepn30BaTh MPHIUHBI OOPHOBI 32 CYIIIECTBOBAHUE;

O onpenensTs 3HaYeHNE PA3TUYHBIX BUIOB OOPHOBI 32 CYIIECTBOBAHIE;

0 maBaTh OILIEHKY €CTECTBEHHOTO OTOOpA KaK pe3ysbraTa 00phOBI

3a CyIIEeCTBOBAaHUE;

O ouenuBats Bkiaa Y. JlapBuHa B pa3BUTHE SBOITIOIMOHHBIX

HaeH.

OcHoBHbIe TOHATHS. [ pyTIIIoBas 1 MHANBHTyalTbHAS H3MEHUYNBOCTD. MICKycCcTBEHHBIN 0TOOP.
beccosnartensHbIN 1 MeTOAMYECKUI 0TOOp. bopr0Oa 3a cymecTBoBanne. EcTecTBEeHHBII 0TOOD.
Tema 1.5

BU: KPUTEPUU U CTPYKTVYPA (2 u)

I[MTPEJIMETHBIE PE3VYJIbTATBI OBYUEHUA

VYyamuecs: 1OHKHBI 3HATh:

O onpenenenue BUAA;

0 xputepuu BuAA.
VYuaiuecs 10KHbI YMETb:
0 onuceIBaTh BUABI IO PA3TUIHBIM KPUTEPHSIM;

0 paznuuaTh KpUTEpPUH BUA.

Ocnosuble noHsaTHs. Bun. [onymsimus. Kapuotun. I'enodon.
Tema 1.6

HonyJsnAa KAK CTPYKTYPHASA EJJUHULIA BUJIA (2 1)
IMPEAMETHBIE PE3VJIbTATBI ObYUEHU I

VYyaruecs J0JDKHBI 3HATh:

0 onpenenenue MOMyJsAINN;

O cTpykTypy MOMYJISIMH.

VYuaiuecs 10KHbI YMETb:

0 xapakTepn30BaTh CTPYKTYPY MOIYIISAIINH.

OcHosueble noHsATH. [lomymsinus. Jlemorpadudeckue nokazarenu. Poxxmaemocts. CmepTHOCTS. [lomoBas
CTPYKTypa monyJisiun. Bo3pacTHas CTpyKTypa MOMyYIISIIHH.

Tema 1.7

TOIYJILIMA KAK EAMHULIA 3BOJIFOLNU (1 )

IIPEIMETHBIE PE3VJIbTATBI ObYUEHU

VYuamnuecs 1OKHEI 3HATD:

0 cynHOCTh TeHETHIECKUX MPOIIECCOB B MOITYJISIIHSIX.

VYuaiuecs 10KHbI YMETh:

0 0OBSCHATH MPUYMHBI pa3JIeIICHUs BUIOB, 3aHUMAFOIIUX OOLTHUPHBIA apean OOuTaHusl.
OcHoBuble noHATHS. ['eHoTHII. ["'eHOOHA. DeHOTHI. DNEeMEHTAPHOE 3BOIOIIMOHHOE SBICHHUE.
DBOJIOIIMOHHBIN MaTepral.

Tema 1.8

DOAKTOPHI DBOJIFOLIMHA (2 u)

IIPEIMETHBIE PE3VJIbTATBI ObYUEHU I

VYuanuecs 1OKHEI 3HATh:

O dakrops! 3BOMIOLNH.



VYyamuecs TOMKHBI YMETh:

0 oOBsACHATHE MEXaHU3MBI (PAKTOPOB SBOJTFOITHH.

OcHoBHbIe TOHATHS. PaKTOPHI IBOTIONKH. MyTallmoHHAs U3MEHYHBOCTh. MyTanuu. MyTannoHHBII
npouecc. N3onsmusi.

[Nomynsmonnkie BoaHBL. EcTtecTBeHHBIN 0TOOD. Jpeiid reHos.

Tema 1.9

ECTECTBEHHbLIN OTEOP — I'JTABHAS JIBIDKVYILIAS CUJIA

SBOJIIOLUNU (1 u)

IIPEAMETHBIE PE3YJIbTATBI OBYUEHUA

Yyamuecs: TOJKHBI 3HATH:

O dbopmer ecTecTBEeHHOTO OTOOPA.

VYyamuecs: TOHKHBI yMETh:

0 paznmuaate GOpMBI €CTECTBEHHOTO 0TOOpA;

0 npuBOIUTE IPUMEPHI PA3THIHBIX (OPM €CTECTBEHHOTO 0TOOpA.

35

OcHoBuble oHATH. BIKymuit oToop. Cradmmmsupyromuii oT6op. Au3pynTuBHEI 0TOOD.
Tema 1.10

AJIATITAIINA OPTAHU3MA K YCIIOBUAM OBUTAHUA

KAK PE3YJIbTAT JIECTBHS ECTECTBEHHOI'O OTEOPA

29

IMPEAMETHBIE PE3YJIbTATHI OBYUEHU A

VYyamuecs: TOIKHBI 3HATH:

0 xmaccuuKanuio axanTauii;

0 TUMBI MOKPOBUTEIBCTBEHHOM OKPACKU M (POPMBI, X 3HAUCHHE

JUTSL BEDKHBAHUS,

0 ocobeHHOCTH MPUCTIOCOOUTENEHOTO OBEACHUS;

0 3HaueHue 3a00THI O TOTOMCTBE IS BEDKUBAHUSI.

VYuaiuecs 10KHbI YMETb:

0 mpuBOIUTH PUMEPHI IPUCIIOCOOUTENHFHOTO CTPOSHHS U TIOBEICHYIS,;

0 paznuuate Mopdooruueckre, GU3noIorHIecKre, ONOXUMHYECKHE U TIOBEACHUECKUE aJalTalllu;
0 00BACHATE, TOYEMY MPUCTIOCOOTICHHUS HOCAT OTHOCHTETHHBIN

xapakTep.

OcHoBHbIE MTOHATHS. AfanTanys. Mopdonorndeckas anantanus. Gu3nosornieckas ajantaims.
buoxumunyeckas amanranus. [loBeneHueckas aganraius. [IokpoBUTEIbCTBEHHAS OKpacka v (opma.
Mumukpusi.

Tema 1.11

BUIOOBPA30BAHUE KAK PE3VJIbTAT 3BOJIFOLINU (2 1)

IMPEAMETHBIE PE3YJIbTATHI OBYUEHU S

VYyamuecs TOJKHBI 3HATH:

O dopmbl BUIOOOpa3OBaHUSL.

VYuaiuecs 10KHbI YMETb:

0 xapakTepu30BaTh MPOIECC SKOJIOTHUECKOTO U TeOTpapuIecKoro BUI000pa30BaHusl.
OcnoBuble nonsTusi. Bunoobpaszosanue. I'enodona. M3omsmus.

['eorpaduueckoe BugooOpazoBanue. DKOIOTHIECKOE BUAOOOPA30BAHKE.

Tema 1.12

COXPAHEHUWE MHOI'OOBPA3M A BUJJOB KAK OCHOBA

YCTOMUYMBOI'O PA3BUTHSA BUOCDEPHI (1 u)

INPEAMETHBIE PE3YJIbTATbBI OBYUEHUA

VYuamnuecs 1OKHEI 3HATD:

0 rnaBHBIC HAIIPABJICHUS BOIIOIUH;

0 npu4rHBI BEIMUPAHUS BU/IOB;

O myT nocTH)EeHHUS OMOJIOTHYECKOTO Iporpecca.
VYyammecst JOMHKHBI YMETb:
0 mepeuncnsaTh (Ha3pIBaTh) MyTH JOCTHKEHHUS OMOJIOTHYECKOTO



mporpecca;
0 00BsACHATE HEOOXOMUMOCTEL COXpPaHEHHS OHMOpPa3HOOOpa3HsI.

OcHOBHBIC IOHATHSA. broorn4eckuii mporpecc 1 OMOJIOTHIECKUI perpecc.
Tema 1.1

JOKA3ATEJIbCTBA 3BOJIIOLIMNA

OPI'TAHMYECKOI'O MUPA (2 )

NPEAMETHBIE PE3YJIbTATHI OBYUEHU A

VYwyarmiuecs 10JKHBI 3HATS:

0 xmaccuguKaIuio J0Ka3aTenbCTB HBOIOLNH.

VYyamuecs: TOKHB YMETh:

0 mpuBOIMTE IPUMEPHI, JOKA3BIBAIOIINE CYIIECTBOBAHKE IBOJIIOIMOHHOTO MPOIIECCa, aHAITOTHYHBIX U
TOMOJIOTHYHBIX OPTraHOB, PYIUMEHTOB U aTAaBU3MOB.
OcHoguble noHsATH. [{uTonorus. MonekyinspHast Onoaorusi.
CpaBauTensHas anaromus. [lameonTonorus. buoreorpadus.
AHanornuysslie oprassl. ['oMonoru4ssie oprassl. Py1uMeHTEI.
ATaBU3MBI.

Tema 1.14

PA3BUTHUE IIPEJICTABJIEHHIA O ITPOUCXOXIEHNU
JKN3HU HA 3EMIIE (2 u)

IMPEAMETHBIE PE3YJIbTATHI OBYUEHU A

VYyamuecs: TOIKHBI 3HATH:

0 cymecTByromye TATIOTE3bI TPOUCXOKICHHS KU3HU Ha 3eMIle.

VYyaniuecs T0KHBI YMETh:

0 060CcHOBBIBATH CHPABEATIMBOCTD UIIM HECOCTOSATENLHOCTD OTACIBHBIX THIIOTE3 TIPOUCXOXKICHUS JKU3HU.
OcHoBHbIe MOHATHS. AOnorenes. buorenes. [lancriepmus. Teopust cTallMOHAPHOTO COCTOSHUSI.

Tema 1.15

COBPEMEHHBIE ITPEJICTABJIEHU A

O BO3HUKHOBEHUWUA X13HU (2 4)

NNPEAMETHBIE PE3VYJIbTATEI OBYYEHUA

VYyaniuecs 10JKHbI 3HATh:

O reoputo akagemrka OnapuHa;

0 reoputo 6momno33a.

VYuaiuecs 10KHbl YMETb:

0 omuceIBaTH MPOIECC BO3HUKHOBEHHUS KOAIEPBATOB, TPOOMOHTOB, MEMOPAHHBIX CTPYKTYP,
OJTHOKJICTOYHBIX MTPOKAPUOT

U 9yKapHOT.

OcHogHble nousTHs. bruonoss. Koaneprat. [IpoOHoHT (TpoTOOHOHT).
Tema 1.16

PA3BUTUE XK1U3HU

HA 3EMIIE (2/4 1)

I[TPEAMETHBIE PE3YJIbTATBI ObYUEHM A

VYuarniuecs: TOJKHBI 3HATh:

0 pa3BUTHE )KUBOTHBIX U PACTEHUH B PAa3IMYHBIC IEPHUOJIBI CYILIECTBOBAHUS 3EMJIH.
VYyammecs JOHKHBI YMETb:

0 mepedncisTh B XpOHOJIOTHYECKOM MOPSAIKE 3Pl T€OXPOHOIOTHUECKON IIKAITBI;

0 xapaxkTepr30BaTh STANbl Pa3BUTHS )KUBOW MPUPOIBL;

0 ommceBaTh pa3BUTHE KU3HU Ha 3eMJI€ B PA3IMYHBIC IPHI.
OcHoBHEBIE TOHATHA. DOH. Jpa. [leprom.

Tema 1.17

TUIIOTE3BI TPOUCXOXJEHU A

YEJIOBEKA (1 q)

IMPEAMETHBIE PE3YJIbTATbHI ObYUEHUA

VYyamuecs JOMKHBI 3HATh:

0 aBMKyIIHE CHIIBI aHTPOTIOTEHE?A.

VYuaiuecs 10KHbI YMETh:



0 xapakTepu30BaTh POJIb Pa3IHUHBIX ()aKTOPOB B CTAHOBJICHHUH

YyeJIoBeKa.

OcHoBHBIE TOHATHS. AHTpOTIOTeHe3. J{BIKYIINE CHITBI aHTPOTIOTeHEe3a.
Tema 1.1

ITOJIOXKEHHME YUEJIOBEKA

B CUCTEME XXUBOTHOI'O MUPA (2 q)

I[MTPEAMETHBIE PE3VYJIbTATBI OBYUEHM A

Vyamuecst JOIKHBI 3HATH:

0 cuctemaTHdecKoe MOJIOKCHIE YEJIOBEKa B CHCTEME OPTaHMIECKOTO MHPA;

0 ocobeHHOCTH YeI0BEKA KaK OMOJIOTMYECKOr0 BH/IA.
VYyaniuecs: TOJKHBI yMETh:

0 BBIABIATH MPU3HAKU CXOJCTBA U PA3IUUUs B CTPOCHUU M [TOBEJICHUH KUBOTHBIX U Y€JIOBEKa.
OcHoBHBIC MOHATHSL. XO0pA0BEIe. MitekonuTaromue. [Ipumarsr.

PynuMeHTBI. ATaBU3MBL.

Tema 1.19

OBOJIIOIM A YEJIOBEKA (2 1)

INPEAMETHBIE PE3YJIbTATBI OBYUEHU A

Vuamuecs TOKHEI 3HATH:

[0 sramns! cTaHOBIIEHNS YEIIOBEKA KaK OMOJIOTHYECKOr0 BUA.
VYyamuecs: TOIKHBI YMETh:

0 mepeducisiTh B XpOHOJIOTHYECKOM MOPSIKE ITAIbI CTAHOBJICHHSI YSJIOBEKA KaK OMOJIOTMYSCKOTO BH/IA.
OcHoBHbIe oHATHA. puonuTteku. ABcTpanonuteku. Apxantpornsl. [laneoantponsl. HeoanTpormsl.
Tema 1.20

YEJIOBEUYECKUE PACHI (2 4)

I[TPEAMETHBIE PE3VYJIbTATBI ObYUEHM A

VYuamuecss 1OJKHEI 3HATD:

0 onpenenenue MOHATHS «pacay;

0 xapakTepHbIEe IPU3HAKH OOJBIINX pac.

VYyamuecs: 10DKHBI yMETh:

0 060cHOBBIBAaTH BUI0BOE €MHCTBO YEIOBEYECTBA.

OcHoBuble nousTus. Paca. bonpmas paca. Manas paca. Harus.
MexnpeIMeTHbIE CBSI3U

Actponomusi. Opranuszanys miaHeTHbIX cucteM. CoHeuHast
CUCTEMa; ee CTpYKTypa. Mecto miaHeTs! 3emitst B COTHEUHON CUCTEME.
Uctopus. Kynerypa 3amagnoit EBponsl koHIa XV — nepBoi
nonoBuHbl XVII B. KynbTypa nepsoro nepuona HoBoii ucropuu.
Benukue reorpadudyeckre OTKpHITHS.

DKoHOMHUECKas Teorpadust 3apy0OexHbIx cTpaH. Hacenenue
mupa. ['eorpadus Hacenenus mupa.

dusnueckas reorpadus. IcTopys KOHTUHEHTOB.
METAITPEAMETHBIE PE3YJIbTATHI OBYUEHUA
VYuaiuecs 10KHbI YMETb:

0 ncnonb30BaTh MHAYKTUBHBINA U IEAYKTHUBHBIA TOAXObI IPH
W3YYEHUU KPYIHBIX TAKCOHOB;

00 060061maTh U AenaTh BHIBOILL;

0 pabGoTtaTh ¢ 1OMONHUTEIBHBIMUA HCTOYHUKaMU HH()OpMAIINK;

0 nmpexacraBasTh MaTEpHai, UCHOIB3YSI BOSMOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHIA.
Paznmen 2

Oxocuctema (24 1)

Tema 2.1

OPI'AHU3M U CPEJA. SKOJIOTUYECKUE ®AKTOPEI (2 u)
NPEJMETHBIE PE3YJIbTATHI OBYUEHI A

VYyammecs JOMKHBI 3HAaTh:

0 onpeneneHus MOHATUI «IKOJIOTHUSY, «Cpea OOUTaHU,
«OTPaHUYMBAIOLINN (aKTOPY;



O mpenMer u 3a/1a4u SKOJIOTUH KaK HAYKH;
0 3akon MuHMyMa JInOnxa;

0 xmaccubuKammuio 3K0JTOTHIECKUX (aKTOPOB.

VYyamuecs 10JDKHBI yMETh:

0 xmaccudumpoBath KoJ0THIeCKrE (HaKTOPHI.

OCHOBHBIE TIOHATHS. JKOJOTHA. DKocucTema. Cpena oOuTaHus.

Okonornueckuii pakrop. [Ipenenst BeiHOCIMBOCTH. OrpaHUYMBAIOIINHA (HAKTOP.

Tema 2.2

ABUOTHUYECKUE ®AKTOPHI CPEIBI (2 u)

DakTopkl cpeibl OOUTaHHS U IPUCTIOCOOTICHUS K HUM

JKUBBIX OPTaHU3MOB. AGHOTHYEeCKHE (HaKTOPHI cpebl. Posib TeMIepaTypbl, OCBEIIEHHOCTH, BIaKHOCTH U
Ipyrux (paKkToOpOB B

KU3HEIEATEIBHOCTH COOOILECTB U OPraHU3MOB.

I[MPEJAMETHBIE PE3VYJIbTATBI OBYUEHUA

VYyamuecs 10DKHBI 3HATh:

0 Baxxuele abnoTHIecKne PaKTOPHL;

0 pnusiHMe abnoTrdecknx (GakTOPOB HAa OPTaHU3M;

0 aganTanmmu opraHU3MOB K PA3INYHON HHTEHCUBHOCTH a0MOTHYECKUX (DaKTOPOB.

VYuaiuecs 10KHbI YMETb:

0 xapakTepn30BaTh BIUSHAE a0HOTHYECKUX (PAKTOPOB HA OPTraHH3M;

0 onmceiBaTh MpHCIIOCOOIEHUS OPraHU3MOB K Pa3IMYHON MHTEHCHBHOCTH a0HOTHYECKHX (PaKTOPOB
Cpelbl;

0 mpuBOANTH MPUMEPHI aANITALIMN OPTAaHU3MOB K Pa3In4YHOM

WHTEHCUBHOCTH a0MOTHYECKHUX (PaKTOPOB.

OcHoBHbIE TOHATHS. AOHoTHYeckue QakTopbl. Anantanun. @oTonepruoan3M. bruonorndeckue puTMEL.
Tema 2.3

BUOTHUYECKUE ®AKTOPEI

CPEJZIBI (2 v)

MMPEJAMETHBIE PE3VYJIbTATHI ObYUEHUA

VYyamuecs: 1OJDKHBI 3HATh:

0 onpenenenue noHATHs «OMOTHUECKUE (HAKTOPBI CPEIIBI»;

O ¢opmbl B3aMMOOTHOIIIEHHI MEXTy OpTaHHU3MaMH.

VYyaniuecs 10JKHBI YMETh:

O knaccuguiupoBaTh GOPMBI B3AUMOOTHOIIICHUN MEXKYy OpraHU3MaMH;
0 xapakTepu30BaTh pa3jMyHble CAMOMOTHYCCKUE U AaHTHOMOTUYCCKUE B3aMMOOTHOIIICHUS OPTaHU3MOB;
0 mpuBOAMTH MpUMEPHI CUMOMO03a U aHTHONO3A.

OcHoBHble MoHATHS. bruoTnueckue GakTopsl. [Tapazutusm.
XuntanaectBo. Konkypentws. CuMOM03.

Tema 2.4

CTPYKTYPA B5KOCUCTEM (2 9)

IMPEJAMETHBIE PE3YJIbTATHI OBYUHEHU A

VYyamuecst JOMKHBI 3HATh:

0 ompeneneHns MOHATHH «IKOCUCTEMay, «OMOIICHO3), «OMOTEOIICHO3Y;
O cTpyKTypy ¥ KOMIIOHEHTHI SKOCHCTEMBI M OMOTE€OIIeH03a;

0 GpyHKIMH KOMIIOHEHTOB 3KOCUCTEMBI.

VYuaiuecs 10KHbI YMETh:

0 paznuuaTs TPOIYIEHTHI, KOHCYMEHTHI M PEAYIICHTHI;

00 omuceIBATH YKOJIOTHYECKHUE CUCTEMBI, OMOIIEHO3BI M OMOT€OIIEHO3EI.

OcHoBHbIe nOHATHA. DKocucTeMa. buonenos. buoreouenos. Ilponyuentsl. KoncymenTol. PenynieHTsI.
Tema 2.5

TIMIIEBBIE CBA3U. KPYT'OBOPOT BEIIECTB

N ITIOTOK SHEPI'M1 B OKOCUCTEMAX (2 1)

IIPEIMETHBIE PE3VJIbTATBI ObYUEHU I

VYuanuecs 1OKHEI 3HATh:



0 onpenenenus MOHATUH «IIUIIEBas LIENIbY, KIHUILEBAsI CETHY,
«TpOhUIECKHUIA YPOBEHDBY;

0 xmaccubUKaIMio MUIIEBHIX IETICH.

VYyamuecs 10JDKHBI yMETh:

0 cocraBnATs MPOCTEUIINE MUIIEBEIC LECTIH;

0 onmceiBaTh OMOIOTHMYECKUN KPYTOBOPOT BEIICCTB.

OcuoBuble noustus. [Tumesas nens. [Tumesas cets. Tpoduueckuit yposenb. KpyroBopor BemecTs u
IIOTOK SHEPI'UU B 9KOCHCTEMaX.

Tema 2.6

[IPUYMHBI YCTOMYMBOCTU U CMEHBI SKOCUCTEM (2 u)
I[MPEJAMETHBIE PE3VYJIbTATBI OBYUEHUA

VYyamuecs 10DKHBI 3HATh:

0 mpu4yrHBI yCTOWYMBOCTH M CMEHBI 3KOCHCTEM.

VYyamuecs: TOHKHBI yMETh:

0 mpuBOANTH MPUMEPBI CAMOPETYIISALUHN, CMEHBI SKOCUCTEM.
OcHoBHbIe oHATHA. CMEHA SKOCUCTEM. Y CTOMYUBOCTH 3KOCHCTEM. [lnHAMUYecKoe paBHOBECHE.
Tewma 2.7

BJIMAHUME YEJIOBEKA HA DKOCHUCTEMBI (2 u)
IMMPEJMETHBIE PE3VYJIbTATHI ObYUEHUA

VYyamuecs: 1ODKHBI 3HATh:

0 onpenenenue MOHATHUS «arpoOLIEHO3Y;

0 ocoOeHHOCTH CYIIeCTBOBAHHS arpOIIEHO30B.

VYyamuecs: 10DKHBI yMETh:

0 mpuBOANTH MPUMEPHI arPOLICHO30B.

OCHOBHBIE IOHATHA. ATPOIICHO3.

Tema 2.8

BUOCDEPA — I'JIOBAJIBHAA DKOCUCTEMA (2 u)
IMMPEJMETHBIE PE3VYJIbTATBI OBYUEHUA

VYuamniuecs 1OJKHEI 3HATD:

O onpenenenue moHATHS «OHOChepay;

O cTpykTypy ¥ KOMIOHEHTHI OHOCHhEPHI;

O rpanutter 6uochepsr.

VYyamuecs: 10JKHBI yMETh:

0 npuBOAWTH MPUMEPHI Pa3IUYHBIX BellecTB Onocdepsl (3KkHBOT0, KOCHOTO, OMOKOCHOTO, OMOTEHHOT0);
O xapakTepu3oBaTh OMoMaccy 3emiii, OHOIOTHYECKYIO TIPOTYKTUBHOCTb.
Ocnouble nonstusi. buocdepa. JKupoe BemectBo. KocHoe BemectBo. buokocHoe BenectBo. buorennoe
BEIIECTBO.

Tema 2.9

POJIb XMBbIX OPTAHU3MOB

B BUOCDEPE (2 u)

ITPEJMETHBIE PE3VYJIbTATBI ObBYUEHUA

VYuanuecs 1OKHEI 3HATD:

0 KOMIOHEHTHI YKHBOTO BEIIECTBA U €T0 (QYHKIIUH.

VYuaiuecs 10KHbI YMETh:

0 onuceIBaTH poOJIb AKUBOT'O BeLIeCTBA OHOChEPHI;

0 onmceiBaTh OMOIOTMYECKUN KPYTOBOPOT BEIIECTB.

OcnoBHble noHATHS. KpyroBopoT BemecTs.

Tema 2.10

BUOCODEPA 1 YEJIOBEK (2 u)

NPEIMETHBIE PE3YJIbTATBI OBYUEHNM A

VYuamuecs JOIKHBI 3HATH!

O anTponoreHHbie GaKTOpHI;

0 xapakTep BO3/JeicTBUS YesoBeka Ha Orochepy.

VYuaiuecs 10KHbI YMETh:



0 npuMeHsTh Ha MPAaKTUKE CBEACHHUS O BOBMOXKHBIX MOCIIEICTBUSAX BIUSHUS XO3SHCTBEHHOM
JIeSITEeIbHOCTH YeJI0BEeKa Ha

ouocdepy.

OcHoBHbIe MoHATHS. AHTponorennsie pakropel. Hoocdepa.
Tema 2.11

OCHOBHBIE 3KOJIOTUYECKHUE ITPOBJIEMbI
COBPEMEHHOCTH (2 1)

MNPEAMETHBIE PE3YJIbTATHI OBYUEHU

Yyamuecs: TOIKHBI 3HATH:

0 xapaxTep Bo3IeHCTBUS YeloBeka Ha aTMocdepy U THapochepy;
0 ucTouHMKH 3arps3HEHUS aTMOChEpsl U THAPOCPEpHI;

0 HencuepnaeMble U UCUEPIIAEMbIC IPUPOIHBIE PECYPCHI.

VYyamuecs: TOHKHBI yMETh:

0 ouneHuBaTh NEPCHICKTUBBI BIUSHUS XO3IHCTBEHHON AEATENILHOCTH YeJloBeKa Ha buocdepy u
MPOTHO3UPOBATH MMOCIEICTBUS

XO3SIIICTBEHHOM JIEATENBHOCTH Y€TI0BEKa.

OcHOBHBIE OHATHUS. 3arpsa3HeHHE aTMOC(EPs! U THIPOCchEpHI.

Oposust nouB. Kucnorusie noxau. [Tapankosslit 3¢ dexT. Dkonorndeckas xkaractpoda.
Tema 2.12

ITYTU PEIHEHNA SKOJIOIT MYECKUX TTPOBJIEM (2 u)

IMMPEJAMETHBIE PE3VYJIbTATBI OBYUEHUA

VYuamuecss 1OJDKHEI 3HATD:

0 crmocoOsI 1 METOABI OXpaHbI IPUPOIBL;

0 cMbICcT cOXpaHeHUs BHIOBOTO Pa3HOOOpa3us;

0 ocHOBBI palIMOHATIBHOTO IPUPOAONOIH30BAHUS,

0 3amoBeqHUKH, 3aKa3HUKH, HAIMOHAIbHBIE apKu, KpacHyro

KHUTY.

VYuaiuecs 10KHbI YMETh:

0 mpuMeHsITh Ha MIPAaKTUKE CBEJICHHUS O TII00aIbHBIX IKOJIOTHYECKUX NpobieMax U MyTAX WX PEelIeHHsI.
OcHoBHble noHATHS. OXpaHa NpUpoIbl. PannonansHoe IpUpoI0NIONb30BaHue. 3alI0BEJHHUK. 3aKa3HUK.
HauuonaneHbli nmapk.

Kpacnas xuwra.

MexnpeIMeTHbIE CBSI3U

Heoprannueckas xumusi. Kucnopon, cepa, a3or, pocdop,

yIIIepoa, UX XUMHUUECKHe cBorcTBa. OXpaHa MPUPOs! OT BO3AEHCTBHUS OTXOJ0B XUMHUUECKUX
TIPOU3BOJICTB.

Odusnueckas reorpadus. Knumar 3emin, KmuMaTuieckasi 30HaIbHOCTb.

Ousuka. [lonsTre 0 103€ U3My4YeHUs] 1 OMOJIOTHYECKON 3aluTe.

METAITPEAMETHBIE PE3YJIbTATHI OBYUEHUA

VYuaiuecs 10KHbI YMETb:

0 paboTaTh ¢ yueOHUKOM, COCTABIISATH KOHCIIEKT Maparpada;

0 pa3pabaTbiBaTh MIaH-KOHCHEKT TEMBbI, UCIIOJIB3YsI pa3Hble HCTOYHUKN HH(OpMALNY;

0 roToBUTH yCTHBIE COOOIIEHHS U pedepaThl HA 3aJaHHYIO TEMY;

0 monp30BaTHCs MOMCKOBBIMU cucTeMamu VIHTepHeTa.
JIMYHOCTHBIE PE3VYJIbTATBI OBYUEHUA

O IlposiBeHne TyBCTBA POCCUICKOM rpaskIaHCKON UACHTHYHOCTH, TATPUOTH3MA, JTIOOBY M YBAXKEHUS K
OtedecTBy, 4yBCTBa

TOpAOCTH 3a cBOIO PoauHy;

0 oTBeTCTBEHHOE OTHOLIEHHUE K yueOe, TOTOBHOCTh M CIOCOOHOCTH K CaMOOOpPa30BaHUIO;

0 dopmupoBanne MOTHBALMK K 00YUECHHUIO M TO3HAHUIO, OCO3HAHHOMY BBIOODY Oyayiueit npodeccuu;
0 crnocoOHOCTH CTPOUTH HHAMBHAYAIBbHYIO 00pa30BaTeIbHYIO

TPaeKTOPHIO;

0 hbopMupoBaHue EIOCTHOTO €CTECTBEHHO-HAYYHOT'O MHUPOBO33PCHUSI;

0 coburo/ieHre TIpaBUII TIOBEICHHSI B TIPUPO/IE;



0 ymeHue peanr3oBbIBaTH TEOPETHUCCKHE TIO3HAHMS Ha MTPAKTHKE;

0 cocoGHOCTH TPU3HABATH COOCTBEHHBIC OMMMOKY M UCIIPABJIATH UX;

0 ymenne apryMeHTHPOBAaHHO U OOOCHOBAaHHO OTCTAaMBATh CBOIO

TOYKY 3pPCHUS;

0 kpUTHYHOE OTHOIICHHUE K COOCTBEHHBIM MOCTYITKAM, OCO3HAHUE OTBETCTBEHHOCTH 32 UX PE3YJIbTATHI,
0 yBaxkuTedbHOE U TOOPOKENATEILHOE OTHOIICHHE K APYTHM

JFOJISIM;

0 ymeHue cymaTh U CIBIIIATH APYTHUX, BECTU AUCKYCCHUIO, OTIEPHUPOBAThH (pakTaMH.

PesepBHoe Bpems — 8 u.

3. Conep:xanne kypca «buogorusi. Oouas 6uonorus»

Paznen 1 Bun (38 u)

Tema 1.1

PA3BUTHUE BUOJIOT UM B JIOJAPBUHOBCKUI ITEPHO/I.

PABOTA K. JIUHHEA (2 v)

DOBOIIOLUS M 3BONIOLIMOHHOE yueHue. VcTopus 3BOMOIMOHHBIX uaed. Kpeanmonusm u tpancopMuszm.
Cucremaruka

Kak Hayka. 3HaueHue pabor K. JlmHHes mo cumcTeMaTHKe pacTeHMA M IKUBOTHBIX. buHapHas
HOMEHKJIATypa.

Tema 1.2

9BOJJIIOHUOHHAS TEOPUA K. b. IAMAPKA (2 4)

Yyenwne o rpagalyiv J)XUBBIX OPraHU3MOB U IOHATUC

«ectHuna cymect». Teopusi karactpod KioBwe. 3axonsl Jlamapka (ympaXHeHHE W HEYNMpa)KHEHHUE
OpraHOB U HACJIEIOBaHHUE

OnmaronproOpeTeHHbIX pu3HaKkoB). [Ipencrasnenus Jlamapka

00 U3MeHYMBOCTH. 3HaUeHHe Teopuu Jlamapka.

Tema 1.3
I[TPEAITOCBIJIKM BOSHUKHOBEHMA
YUEHUMA Y. JAPBUHA (2 q)

Hpe[IHOCI)IJ'IKI/I BO3HUKHOBCHHA YUYCHUA Y. ﬂapBI/IHa:ILOCTI/I)KeHI/IH B 00JIaCTH €CTECTBEHHBIX U
COIMAJIbHO-3KOHOMHMUECKUX Hayk (KocMmoronuueckas teopus Kanra—IJlamiaca,nocTikerust B o0i1acTu
XUMHH, 3aKOH €IMHCTBa opraHu3Mam cpenbl Pyibe—CeueHoBa, npuHimn koppensiuuu KroBbe, paOboTh
K. bapa, pabotsi Y. Jlaiiens, padotet A. Cmura u T. ManbTyca).32

Tema 1.4
OBOJJIIOIIMOHHAS TEOPUA Y. JJAPBUHA (2 u)

OxcnenunonHenid Marepuan Y. [lapuna. Yuenue JlapBuHa 00 m3mMeHumBOCTH. Yuenue JlapBuHa 00
HUCKYCCTBEHHOM o0TOOpe. BceoOmias wHaWBHIIyalbHas H3MEHUYHMBOCTH W HM30BITOYHAS YHCIEHHOCTh
noroMcTBa. boprba 3a CylecTBOBaHHWE W €CTeCTBEHHBIH 0TOOp. Buabl OOpbOBI 3a cCyllecTBOBaHHE.
[Ipenmoceuikn OOpHOBI 3a CYIIECTBOBaHHWE M €CTECTBEHHOTO oOTOOpa. 3HadeHwe Teopuu JlapBuHa.
[Tonstue o cuHTeTHYecKOW Teopum HBoitonuu. Jlemonctpanus. buorpadus Y. Jlapsuna. MapmpyT u
KOHKpeTHbIe Haxoaku Y. JlapBruHa BO BpeMs IMyTemIeCTBU Ha Kopadie «buriby.

Tema 1.5
BU: KPUTEPUN U CTPYKTVYPA (2 u)

Buj kak reHeTruecky U30JIMPOBAHHAS CUCTEMA; PEMPOJIYKTUBHASA 30U U €€ MexaHu3Mbl. Kpurepuu
BUIa: MOP(OJOrHYeCKU, (U3UOJOTUICCKHM, OHOXMMHUYCCKUN, TEHETHUYECKUH, 3KOJOTHUYECKHIA,
reorpaduyeckuid. JlemoncTpamms. ['epbapun 1 npyrue KOJJIEKIIMOHHBIE MaTEPHAITBI, HILUTFOCTPUPYIOIIIHE
MopdoIornuecKuii Kpurepuii Buga. JlaboparopHsie u mpakTudeckue padboTel M3ydeHrne n3MEHIMBOCTH U
KpUTEPUEB BUA, ONIMCAHUE BUIOB 110 MOP(OIOrHIECKOMY KPUTEPHIO.

Tema 1.7
nomnvyJsinAa KAK EJUHULIA DBOJIIOLUA (1 4)



HOHYJ'DI]_[I/I}I — DJJICMCHTApHAas 3BOJJIOIMOHHAA CIUHHUIIA. BHGMGHTapHBIfI 3BOJ'IIOLII/IOHHI:II>1 MaTepual U
OJIEMEHTAPHOC 3BOJIOIUOHHOC ABJICHUC.

Tema 1.8
OAKTOPEI DBOJIKOLIMMU (2 )

DJeMeHTapHbBIE 3BOIIOIMOHHBIE (BaKTOPhl (MyTAIlMOHHBIN MPOIECC, H30JSAIUS, MTOMYJISIIIMOHHBIE BOJTHBI,
Jpeiip reHOB, eCTECTBEHHBIH 0TOOP). DOPMBI €CTECTBEHHOTO O0TOOPa (CTAOMIU3UPYIOIINN, ABMKYIIUH,
IU3pynTUBHBIN). Bunbl m3meHunBoctu. PesepB m3meHumBocTH. JlemoHcTparus. JKuBbie pacTeHus U
JKUBOTHEBIC, TepOapuy U KOJUICKIIMH, MOKA3bIBAIOIINE UHINBUIYAIbHYI0 U3MEHYMBOCTh.0JIabopaTopHbie
U TipakTU4eckue paboThIOM3ydeHre N3MEHYMBOCTH Y 0CO0SH OJTHOTO BUA.

Tema 1.9
ECTECTBEHHbBIN OTEOP — I'JTABHA S JIBMDKYILIA S CUJIA DBOJIIOLIMU (1 )
®DopMBI eCTECTBEHHOTO 0TOOpa (CTAOMIN3UPYIONTHH, BIKYIIAN, TU3PYTITUBHBIN).
Tema 1.10

AJIATITALIUSA OPTAHM3MA K VCJIOBUSM OBUTAHUS KAK PE3VJIBTAT JIEVCTBUS
ECTECTBEHHOI'O OTBOPA (2 u)

OcHOBHBIE NOHATHA. ApjganTanus. Mopd)onoquGCKaﬂ aganranua. Duszmonornueckas ajanTaius.
buoxumudeckas amantanusa. IloBemenueckas aganTanus. [loKpoBHUTEIbCTBEHHAsh OKpacka u (opma.
MumMukpus.

Tema 1.11
BUJIOOBPA30BAHUE KAK PE3VJIbTAT 3BOJIIOLINU (2 u)

ITytu (cmocoObl) B CKOPOCTh BHAOOOPA30BaHUS; reorpauueckoe U SKOJOTHYECKOe BHUI000pa3oBaHUE.
I'eorpaduueckas u sKkosorudyeckas uszonnus. Jemoncrpanusa. Cxembl, HUIIOCTPHUPYIOIIUE IMPOLIECC
reorpaUyYecKoro BHAO00PAa30BaHUA; JKHUBBIE PACTCHHMS M JKHBOTHbIC, repbapuu M KOJUIEKIIHH,
[OKA3bIBAIOIINE PE3YJIbTaThl IMPHUCIIOCOOJIEHHOCTH OPraHM3MOB K cpeae OOUTaHHMsS M Pe3yJIbTaThl
BHAJI000pa30BaHMUSL.

Tema 1.12

COXPAHEHUE MHOTOOBPA3USI BUJIOB KAK OCHOBA YCTOMUMBOI'O PA3BUTUSA
BUOC®EPHI (1 u)

buonornueckuii mporpecc u Ouonoruueckuii perpecc. [IpuunHbl BRIMUpaHUS BHIIOB. buosiorndyeckoe
pazHoobpasue.

Tema 1.13
JOKA3ATEJIbCTBA 3BOJIIOLIUN OPITAHUYECKOI'O MUPA (2 u)

L[I/ITOJ'IOFI/ILIG)CKI/IC nu MOJ'IGKy.TISIpHO-6I/IOJ'IOFI/ILIGCKI/IG (MOJ'ICKy.]'IHpHO-FeHeTI/I‘IeCKI/Ie), CPAaBHUTCIIBHO-
AHAaTOMHNYCCKUEC (CpaBHI/ITeJ'ILHO-MOp(bOJ'IOl"I/ILIeCKI/IG), TaJICOHTOJOTUYCCKUC, 3M6pI/IOHOFI/ILI€CKI/Ie n
6Horeorpaépnqecxne J0Ka3aTCJIbCTBa 3BOJIIOIIUHA. I[eMOHCTpaLII/IFI. I/IJ'IJ'IIOCTpaI_II/II/I, JACMOHCTPHUPYIOIIUC
CXO0ACTBO paHHHUX OTaIllOB 3M6pHOHaJ'IBHOI‘O Pa3BUTHUS IMO3BOHOYHBIX, MYJIIKM WM APYTrHC HarJsiAHBIC
MaTcpualibl, HJUIFOCTPUPYIOHINC aHAJIOTUYHBIC U TOMOJIOTUYHBIC OPraHbl, pyAUMCHTBI U aTaBU3MbI.

Tema 1.14
PA3BUTHUE HPEI[CTABJIEHI/H71 O [TPOUCXOXJEHNU )KM3HU HA 3EMIIE (2 u)

Konnenmuu abuorenesa u 6moreresa. OneiTel @. Penu, JI. Cnananuaau u M. M. TepexoBckoro, ombit JI.
ITactepa. I'mmoTe3sl CTaMOHAPHOTO COCTOSHHUS W TaHcmepMmuu. Jlemonctpamus. CxeMbl omnbiToB .
Penn, JI. Crmanannanu u JI. [1actepa.

Tema 1.15
COBPEMEHHBGIE ITPEJICTABJIEHMA O BOSHUKHOBEHWU X XU3HU (1/2 )

Opranvueckuii MuUp Kak pe3yjabTaT »HBOJIONUU. BO3HUKHOBEHHE U pa3BUTHUE >KU3HU Ha 3emiie.
Xumudeckuit, npeaduonornveckuii (teopus akamemuka A. M. OnapuHa) M OHOJOTHYECKUN STambl
pa3BuTHUsl )KHBOH MaTtepuu. Teopus Ouomodza. [lemoHctparus. CxemMbl BO3HHUKHOBEHHS MEMOpaHHBI



CTPYKTYP M OJTHOKJIETOYHBIX JYKapHOT.
Tema 1.16
PA3BUTUE JKU3HU HA 3EMIIE (4 )

PazButue xu3Hu Ha 3emiie B apXEHCKYI0 UM IPOTEPO30MCKyI0 3phl. [lepBhie clieqbl KU3HU Ha 3eMIe.
[NosiBieHHEe BCEX COBPEMEHHBIX THUIIOB OCCIIO3BOHOYHBIX JXUBOTHBIX. [lepBhie XxopnoBbeie. Pasputne
BOJAHBIX pacTeHuid. PasButue >ku3HM Ha 3emiie B IMajeo3o0ickyio 3py. IlosiBneHue u 3BOIIOLUA
CYXONYTHBIX pacTeHuil. [lamoOpOTHHKH, CEMEHHBIE MAaNOPOTHUKH, TOJOCEMEHHBIC PACTCHHUS.
Bo3HHUKHOBEHUE MO3BOHOYHBIX: PHIOBI, 36MHOBOJIHBIC, TIPECMBIKAIOINNECS. Pa3BuTHE KU3HU Ha 3emiie B
ME3030MCKYI0 M KaillHO30MCKYI0 3pbl. llosiBneHHe M pacnpoCTpaHEHUE MOKPHITOCEMEHHBIX PaCTEHHM.
BosnukHoBeHue ntuil u miekonurtamomux. [losBiaeHnue u passutue npumaToB. [losBieHue uergoBeka.
HemoHnctpanus. Penponykiuu kaptun 3. Bypuana, orpaxawmomux (ayHy u (iaopy pasiauuHBIX 3p U
MEPUOJIOB; CXEMBI PA3BUTHUS LIAPCTB >KUBOU MPHUPOJIBI;, OKAMEHEIOCTH, OTIEUYAaTKU PACTCHUM B JPEBHUX
nopoaax. Monenu cKeIeToB YeIOBeKa U MO3BOHOYHBIX )KUBOTHBIX.

Tema 1.17
T'MITOTE3bI ITPOUCXOXJIEHN A YEJIOBEKA (1 4)

AHTpPOTIOTEHE3 B €T0 ABWKYIHE CHIIBL. IIpeacTaBieHns o MPONCXOKISHNN YeIOBeKa B pa3HbBIC TIEPHOIBI
HUCTOPUH

Tema 1.18
INOJIOXKEHME YEJIOBEKA B CUCTEME JKUBOTHOI'O MHUPA (2 1)

[Ipoucxoknenue yenoBeka. MecTto denoBeka B >KHBOM mpupone. CHCTEeMAaTHUECKOE IOJIOKCHHE BHIA
Homo sapiens B cucteme »KHBOTHOT'O Mupa. IIpH3Haky ¥ CBONMCTBA YEIOBEKA, ITO3BOJISIOIINE OTHECTH €I
K pa3IUYHBIM CHCTEMAaTUYECKUM I'PYIIaM [[apCTBa )KUBOTHBIX.

Tema 1.19

OBOJIIOIIMA YEJIOBEKA (2 4) Craguu 3BOJIIONHM YEIOBEKA: IMPHUMAThl — MPEAKH YeIOBEKa,
ABCTPAJIONUTEK, YEIOBEK YMENbIM, NPEBHEUIIMN YEIOBEK, MPEBHUM YEIOBEK, MEPBHIC COBPEMEHHBIC
JOAM.

Tema 1.20
UEJIOBEYECKUE PACHI (2 9)

[omynsaumonnas crpykrypa Buga Homo sapiens; deigoBedecKHe pachl; pacooOpa3oBaHHE; €IUHCTBO
MPOUCXOXJeHUsT pac. llpucrnocoOurtenpHOE 3HAYEHHWE PACOBBIX MPU3HAKOB. BHIOBOE €IMHCTBO
YeIIOBEYECTRA.

METAIIPEAMETHBIE PE3YJIbTATbHI OBYUEHUA
VYyamuecs TOMKHBI YMETh:
KCIIOJIb30BaTh MHYKTHBHBIN U JICTyKTUBHBIN TIOJXO/bI IPU
W3YYEeHUU KPYITHBIX TAKCOHOB;
0000111aTh ¥ IeJIaTh BHIBObI,
paboTaTh C AOMOIHUTEIHLHBIMU HCTOYHUKAMU WH(POPMAIIHH;
MPEJCTaBIISITh MaTEPUAIl, HCTIOB3Ysl BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHI.
Pazpen 2
Oxocuctema (24 1)
Tema 2.1
OPI'AHUM3M U CPEJIA. DKOJIOTUYECKUE ®AKTOPBI (2 u)

Opranusm u cpena. @axropsl cpeabl oouranus. Kinaccudukanus sxonorndeckux daxtopoB. BiusHue
bakTOpoB cpeApl Ha opraHu3M. lIpenenbl BBIHOCIMBOCTH. 30Ha ONTHMYMa, 30HA YTHETCHUS.
OrpannumBatonmii  akrop. 3akoH MuHMMyMa JluOuxa. Oxonormueckas Huma. JlemoHcTpauus



Harnsgabie MaTepuaisl, AEMOHCTPUPYIONIHE BIUSHIE (DaKTOPOB CPEIbl HA OPTaHU3M.
Tema 2.2
ABNOTHUYECKUE ®AKTOPBI CPEJIbI (2 )

qDaKTOpBI CpCabl o0ouTaHus U HpI/ICHOCO6J'IeHI/I$I K HUM KHUBBIX OpPraHHU3MOB. AOHoTHUECKHE q)aKTO'pBI
CpCabl. Poxb TEMIICPATYpPhbl, OCBCIICHHOCTH, BJIAXXHOCTH H JAPYTHUX (baKTOpOB B KHU3HCACATCIBbHOCTH
COO6HICCTB " OpraHu3MoB.

Tema 2.3
BUOTUYECKUE ®AKTOPBI CPE/IbI (2 )

buotnueckne dakropel cpeapl. DopMBI B3aMMOOTHOIICHHH MEXIy OpraHu3Mamu. I[lo3uTUBHBIE
OTHOIIEHUS — CHUMOMO3: MYTyaJIM3M, KOOTEpamus, KOMMEHCAIH3M. AHTHOMOTHYCCKHAE OTHOIICHUS:
XHITHAYECTBO, MMapa3uTH3M, KOHKypeHIusa. HeliTpaabHble OTHOIICHUS — HEUTpam3M. J[eMoHcTpamms.
IIpumepsr cuMOM03a TIPEICTaBUTENICH pa3IMIHBIX IIAPCTB JKUBOU TIPUPOIHL.

Tema 2.4
CTPYKTYPA DKOCHUCTEM (2 u)

EcrtecTBeHHbBIE COOOIIECTBA JKHMBBEIX OpraHm3MoB. buoreoreHo3sl. KOMIOHEHTHI OHOI€OIEHO30B:
IPOAYLEHTEI, KOHCYMEHTEI, PEAYIEHTEI. BHOLIEHO3bI: BHIOBOE Pa3zHOOOpasue, IIOTHOCTH ITOIYJISLIMIA,
ounomacca.

Tema 2.5
[MUIIEBBIE CBA3U. KPYT'OBOPOT BEIIECTB U ITOTOK SHEPTUU B DKOCUCTEMAX (2 u)

Hern u cetn utanus. Tpodudeckre ypOBHH. DKOJIOTHIESCKUE MUPAMUIBI: YUCEN, OMOMACCHI, SHEPTHH.
KpyroBopoTBemecTB U SHEPTHH B 3KocHcTeMax. JlemMoHcTparis. CXeMbl, MIDTIOCTPUPYIONTUE TTHITICBBIC
eI U CETH, SKOJIOTUIECKHE MTUPAMUIBI U KPYTOBOPOT BEIIECTB U MTOTOK YHEPTUN B IKOCHCTEMAX.

Tema 2.6 [IPUYMHB] YCTOUMUYMBOCTU U CMEHbBI SKOCUCTEM (2 u)

Nzmenenue coodbmectB. CmeHa 3kocucTeM. J[nHammueckoe paBHOBecwe. JKCKypcuu EcTtecTBeHHBIC
(mpupoHBIE) SKOCUCTEMEI (JIec, JTyT, BOJOEM U T. J.) CBO€H MECTHOCTH.

Tema 2.7
BJIMSIHUE YEJIOBEKA HA S3KOCUCTEMBI(2 u)

DKOJIOTUYECKHUE HApYIICHUS. ATPOIICHO3BI. DKCKYpCHH VICKyCCTBEHHBIE SKOCHUCTEMBI (TIapK, CKBEp, Cal,
TIOJIE U T. JI.) CBOEH MECTHOCTH.

Tema 2.8
BUOC®EPA — I'NTOBAJIbHAA SKOCUCTEMA (2 1)

buochepa — xmBast oGonouka turaHeTel. CTpykTypa Omocdepbl. KommoneHTsl Omochepsl: KHBOE
BEIIIECTBO, BUJIOBOW COCTaB, pa3HoOOpaswe W BKJIA[ B OHOMaccy; OMOKOCHOE M KOCHOE BEIIECTBO
ouocdeps! (B. U. Bepranckuit). KpyroBopor Bemects B npupoe. I panunbl 6uocheprl. JlemoHCTparus.
CxeMBbl, WILTFOCTPUPYIOIINE CTPYKTYPY U TPaHHIIBI OHOChepHI.

Tema 2.9
POJIb KMBbIX OPTAHN3MOB B BUOC®EPE (2 u)
Pounp xuBoro Bemecta B 6rocdepe. KpyroBopoT Bozs!
Tema 2.10
BUOCODEPA 1 YEJIOBEK (2 u)

[IpsMoe u KOCBeHHOE BiMsHUE 4YeloBeka Ha Ouocdepy. IlpupoaHble pecypchl U WX HCIOIB30BaHUE.
AHTpomnioreHHble (DaKTOPBI BO3JEHCTBHS Ha OHWOIEHO3BI (POJIb YelIOBEeKa B IPHPOJIE); IMOCIEACTBUS
XO3SMCTBEHHOM JIesTeIbHOCTH YeoBeka. Hoocdepa.

Tema 2.11



OCHOBHBIE 5KOJIOTMYECKHE ITPOBJIEMbBI COBPEMEHHOCTH (2 u)

AHTpomnoreHHoe BiusSHHE Ha atMochepy u ruapochepy. Iposust mouBbl. [IpUpoaHBIE pecypchl W HX
Ucnoib30BaHue. JJaboparopHbie U MpaKTUYECKUE paOOThl AHAIU3 U OICHKA MOCIEACTBUN JISATSILHOCTH
YeI0BeKa B 3KOCUCTEMAX.

Tema 2.12
I[MIYTU PEIHEHU S SKOJIOI'MYECKUX [TPOBJIEM (2 u)

[IpoGieMbl PAlMOHAILHOIO IPHPOIONONB30BAHUS, OXPAaHbI IPUPOIBI: 3allUTa OT 3arpsI3HCHHMIA,
COXPaHEHHE STAIOHOB M IMAMATHUKOB IPHUPOJbI, OOCCIICUCHHE IPUPOAHBIMH PECypCaMU HACCICHHUS
mwianetsl. OCHOBBI PallMOHAIBHOIO IIPHUPOJONONb30BaHuA. JlemoHcTpanus. KapTel 3amoBemHBIX
TeppuTOpUi Hamel cTpanbl. JlabopaTopHBIC M MpaKTHYECKHE pabOThl AHAIW3 M OILEHKA TJI00ATbHBIX

AKOJIOTHYECKUX TIpobIeM 1 myTel ux pemnerns. PesepBHoe Bpemst — § 4.

4.Y4eOHO-TeMATHYeCKOe IJIAHNPOBAHNE

TemaTtndeckoe IaHupOBaHKE
11 kimacc «buonorus. O0mIast OMOIOTHS
(70 gacoB, 2 yaca B HEJIEJIIO)

Ne No | HaumenoBanue tem | Llenun uzydeHust Tembl Xapakrepuctuka yueononr | Cpexacrsa
YPOK | ypo U YPOKOB ypoka NeATeIbHOCTH yJalluXcs | oO0ydeHws,
a Ka B B TOM
TeM qyucIie
e KT

Pa3znen 1. Bua (38 u)

Tema 1.1 PA3BBUTUE BUOJIOT' MM B IOJAPBUHOBCKUH ITEPMO/I. PABOTA K. JIMHHES (2 u)

1 1 | Pa3Butue 6uonorun | JInyHocTHble: pazBuTHe | OLEHUBAIOT BKJIAJ OneKTpoH
B JIOJAPBUHOBCKHUI | y yyalMXcsl MHTEpeca K | pa3JIMYHbIX YUEHBIX B HOE
nepuos. Pabora K. W3Y4YEHHIO HCTOPUN pa3BUTHE OMOJIOTHUH, ydeOHOe
Jlunuest pa3BUTHS OMOJIOTHH. | ONpPEAeNstoT poib JIMHHes B | u31aHue

MeranpenmeTHsle: pa3BUTHUU CUCTEMATUKH, «O6mas
dhopmMupoBaHrEe YMEHUM | OOBSICHSIOT MPUHIIUITHI Oouosorus
Y HaBBIKOB OMHApHOM HOMEHKJIATYPHI,
aHAJIU3UPOBATh OTIPEEISAIOT MOHSATHE
B3TJISABI U «OBOJIIOIIMOHHOE YYEHHUE»
YTBEPKACHUS YUEHBIX
IIPOLIOTO.

2 2 | 3HayeHue paboT IIpenmeTHbIE: OneHuBaroT BKJIaj OneKTpoH
K. JInnues no (dbopMupoBanue y Pa3IMYHBIX YYECHBIX B HOE
CHUCTEMAaTHUKE yJaluxcs 3HaHu# 00 | pa3BuTHE OMOJIOTHUH, ydeOHOe
pacTeHui u HUCTOpUH ONPENENSAOT posib JINHHEA B | H37aHUE
KUBOTHBIX. OMOJIOTNYECKOI HayKH; | pa3BUTHUH CUCTEMAaTHKH, «O6mas
bunapnas PaCKpBITUE CYITHOCTH | OOBSACHSIOT MPUHIIMUIIBI Ouosorus
HOMEHKJIATypa. 9BOJIIOLIMOHHBIX OMHApHON HOMEHKIIATYPHI,

npeacrabieHui K. ONPENIEIISIFIOT TTOHATHE
JIunnes u gpyrux «OBOJIIOIIUOHHOE YYEHHUE»
YUEHBIX.
Tema 1.2
OBOJIIOLIMOHHASA TEOPUSA XK. b. JIAMAPKA (2 u)
3 | 1 | Deomronmonnas | dopmuposanue | Onenmsats Bryan XK. B. Jla | Drextpon




teopus XK. b. YMEHHI U HaBBIKOB Mapka B pa3BUTHE OMOJIOTH | HOE
Jlamapka aHaju3a, CPaBHEHUs, | YECKOM HayKu yuebHoe
BBIJICJICHUS TJIABHOTO, W31aHue
dbopMyupoBaHHUS «O0mas
BBIBOJIOB, ouonorus
¢dopmupoBanue
HAaBBIKOB CMBICJIOBOT'O
YTEHMUS.
IIpencraBnenus N3yuenue cymHoctu | XapakTepUs3yroT DneKTpoH
Jlamapka ABOJIFOLIMOHHON TEOPHUH, | COEPKAHUE U 3HAUCHUE HOE
00 U3MEHYUBOCTH. CJI0’KHOTO U 3BOJIFOLIMOHHON TEOPUU yaeOHoe
3Ha4YeHHE TEOPUHU pOoTUBOpeUnBOro nytu | Jlamapka W31aHue
Jlamapxka. €€ CTaHOBJICHHS, «O0mas
BKJIa/1a YYEHBIX- ouonorus
OMOJIOTrOB B
dbopMHupoBaHHE
€CTECTBEHHOHAY4YHOU
KapTHUHBI MUPA..
Tema 1.3
IIPEJIIIOCBIIKH BO3HUKHOBEHHUA
YYEHUA 4. IAPBHHA (2 u)
[Ipeanoceuiku ®opmupoBanue 3HaHU | OLEHUBAIOT €CTECTBEHHO- | DJIEKTPOH
BO3HUKHOBEHUS U yMEHUM Hay4yHbI€ U COLUATbHO- HOE
yuenus Y. JlapBuHa | aHaIM3UPOBATH BKJIAJ] SKOHOMUYECKHE yueOHoe
YUEHBIX B Pa3BUTHE IPEIOCHUIKU u3JlaHue
3BOJIFOLIUOHHOTO BO3HUKHOBEHHUS TEOPUHU «OO0m1as
yUeHus JlapBuHa 1 XapaKkTepu3ylT | OHOIOrHs
U JIeN1aTh BBIBOJBI HA BKJIAJ] OTJEJIbHBIX
OCHOBaHUU 3TOTO IPEIIIECTBEHHUKOB
aHaJIN3a; JlapBuHa B pa3BuTHe
SBOJIIOIIMOHHLIX U
[Tpenmocsuiku dopMHUpOBaHUE Y OneHuBaroT ECTECTBEHHO- | JJEKTPOH
BO3HUKHOBEHUS yyamxcst Hay4yHbIE U COLUATBHO- HOE
yuenus Y. JlapBuHa: | IPEACTABIEHUS O TOM, 9KOHOMMUECKHE yuebHoe
JOCTUKEHUS B | YTO MOSIBICHUE IPEINOCHUIKU u3JlaHue
o0nactu XUMHH, | SBOJIIOIIMOHHON Teopun BO3HUKHOBEHHUS TEOPUU «O6mas
3aKOH enuHctBa | Y. JlapBruHa ObL10 JlapBuHa 1 XapakTepu3ylT | OHOIOrHs
Ooprasusma OCHOBaHO Ha HAay4YHBIX BKJIAJ] OTJEJIbHBIX
u  cpenbl  Pynbe- | OTKPBITHSX TOTO IPEIIIECTBEHHUKOB
CeueHoBa, NPUHLUI | BDEMEHH. JlapBuHa B pa3BuTHe
koppensiunn  KroBbe, ABOJIIOIMOHHBIX UEH
padoret K.  Bopa,
paboter Y. Jlaifens,
paboter A. Cmuta u
T. Manbtyca).
Tema 1.4. OBomonmonnas Teopus Y. Jlapuna (2 u)

OBOJIIOLIMOHHAS dopmMupoBaHue XapakTepu3oBaTh DneKkTpoH
teopus Y. Jlapsuna yMEHUH coaepKaHue HOE
VYuenue JlapsunHa 00 Y HaBBIKOB aHAJIN3A, 3BOJIIOIIMOHHOM Teopun Y. yaeOHoe

U3MEHUYUBOCTH. BBIJIEJICHUS TJIaBHOTO, JapBuHa. U3J1aHue




VYuenue JlapsuHa 00 dbopMyIUpOBaHUS «Oobmas
UCKYCCTBEHHOM BBIBO/IOB; ouosorus
otbope dbopmupoBaHue
HaBBIKOB CMBICIIOBOTO
YTEHHUS.
IIpenmeTHsbie: u3ydyeHue
HCTOPUHU U OCHOBHBIX
IIOJIOKEHUN
HBOJIIOLIMOHHON TEOPUU
Y. /lapBuHa.
8 2 . bopr0a 3a N3yuuts Buzbl 60psOBI | CpaBHHBATH ONPECICHHYIO | DIEKTPOH
CYIIECTBOBaHHE U 3a CyIIECTBOBAHHE. ¥ HEOTIPE/ICTICHHYIO HOE
€CTECTBEHHBIN 0TOOP. U3MEHYUBOCTb, yueOHoe
Bunbr 60ps0sbI 32 HCKYCCTBEHHBIN U U3IaHue
CYIIIECTBOBaHHE. €CTeCTBEHHbIN 0TOOp, «OO0m1as
pasHbie popmbl OOpHOBI 32 | OuoyoTHs
CYILIIECTBOBAHHE U JENaTh
BBIBOJIbl HA OCHOBE
cpaBHeHus. Pemars Guorno-
THYECKHUE 3a]1a91
Tema 1.5 BUJ[: KPUTEPUU U CTPYKTYPA (2 )

9 1 | Bun kak renetnuecku | @opmMupoBaHUE Onpenensts u DneKTpoH
M30JIMPOBAHHAS YMEHHI U HaBBIKOB XapaKTepU30BaTh KPUTEPUU HOE
CHCTEMa; aHajamn3a, CpaBHEHUS, Buaa. OnuceiBaTh 0coOei yaeOHoe
pEenpoOayKTUBHAS BbIJICTICHHS TJ1aBHOTO, BUJIA 11O u3JlaHue
M30JISIIUS U €€ bopMyIUpOBaHUS MOP(}HOIOTHIECKOMY «O6m1as
MEXaHHU3MBI. BBIBO/JIOB; Kkputeputo. Paborats ¢ ouosorus

dbopmupoBaHue WJUTFOCTPAIUSIMU
HABBIKOB CMBICIIOBOTO U HaTYpaJlbHBIMH
YTCHHS, 00BEKTaMH.
pa3BuTHE

KpaTKOBPEMEHHOU U

JIOJITOBPEMEHHOM

TIaMSITH.

10 2 | Bun: xpurepuu u W3ydenue noHsITHiA OnpenensTs u DneKTpoH
CTPYKTypa «BUI», «KCTPYKTYpa XapaKTepU30BaTh KPUTEPUU HOE
JlaGopaTopHast pabota | BUsa», KKpUTEpUU Bua. OnuceiBaTh 0cobei yaeOHoe
Nel «M3yuenue BUJaY; (HOpMUPOBaAHHE BUJIA TIO U3JIaHue
W3MEHYHBOCTH U MIPEICTABICHUS MOP(OJIOTHUECKOMY «Obmmas
KPUTEPUEB BU/IA, 0 MOMYJISIUH KaK O Kkputeputo. Paborats ¢ ouonorus
OTICaHWE BUOB TIO CTPYKTYPHOH €IMHHIIC WILTIOCTPAIHSIMA
MOP(OJIOrHUECKOMY | BHJIA. Y HATYpaJbHBIMH
KPUTEPUIO» oObekTamu. JlabopaTopHast

pabota «Onucanue ocodeit
BHUJIA TTO
MOP(OJIOTHUECKOMY
KPUTEPHUIO»
Tema 1.6 TIOITYJIALINMA KAK CTPYKTYPHASA EJAVMHUIIA BUJIA (2 1)

11 1 | [omymsius kak dopMHpOBaHUE 3HAHUI XapakTepnus3oBaTh DneKTpoH
CTPYKTypHasi AMHUIIA | O TIOMYJISAINU KaK MOMYJISIIHIO KaK HOE
BUJIA Y DBOJIOIHA DIIEMEHTAPHON €TMHHIIC CTPYKTYPHYIO €TUHUILY yaeOHoe




HBOJIIOLIUU U 00 BUJA U €IUHUILY BOJIIOLIMM | W3/JaHUE
YCIIOBHUSIX, «O0mas
HEOOXOAUMBIX I ounosorus
OCYIIIECTBIICHUS

HBOJIIOLIMH.

12 2 | lomynsmmonHas dopMuUpOBaHUE 3HAHUI XapaxkTepru3oBaTh DJIEKTPOH
CTPYKTypa BUJa; O MONIYJISALUH KaK HOIMYJIALNIO KaK HOE
9KOJIOTHYECKUE U AIIEMEHTApHOMN eIUHHULIEe CTPYKTYPHYIO €IMHUILY yueOHoe
TEHETUUYECKUE IBOJIIOLIUU U 00 BUJIA U €IUHUILY BOJIIOLIMU | W3JaHUE
XapaKTepUCTUKU YCIIOBUSIX, «OO0m1as
MIOIYJISIUMN. HEOOXOAUMBIX IS Oouosiorus
JHemorpaduueckue OCYIIIECTBIICHUS
[I0Ka3aTeNu U ABOJIIOLIMH.

CTpYKTypa
HOMYJISILIUM.
Tema 1.7 IIOITYJIALNA KAK EJJUHUILIA 5BOJIFOLMMU (1 1)

13 1 | [Momymsiumst — dopmMHUpOBaHUE 3HAHUM XapakTepu3oBarb DneKTpoH
3JIeMEHTapHast 0 MOMYJISINH KaK MOMYJISIIUIO KaK SUHUILY | HOE
HBOJIFOLIMOHHAS 3JIEMEHTapHON ABOJIFOLIMHU, KaK yuebHoe
eMHHUIIA. HBOJIFOLIMOHHOU 3JIeMEHTapHbBIN U3JIaHuE

eIUHUIIU SBOJIIONUOHHBIN MaTepuali u | «O0mas
3JIeMEeHTapHOe ouonorus
3BOJIIOLIMOHHOE SIBJICHUE.
Tema 1.8 DAKTOPBI DBOJIIOLNMU (2 1)

14 1 | ®akropsl sBomonuu | opmupoBanue XapakTepu3oBarb DNeKTpOH
JlaGopaTopHast pabota | OHATHUS O aKTOpax OCHOBHBIE (DAKTOPHI HOE
Ne2 «M3yuenue HBOJIIOILIUM KaK sBostoH. CpaBHHUBAThH yuebHoe
U3MEHYUBOCTH Y JBUKYLIUX CUJIaX 3TOrO IPOCTPAHCTBEHHYIO U u3JlaHue
oco0elt OZJHOTO BUIa» | MpoLecca; 9KOJIOTHYECKYIO M30isimto, | «OOmmas

IIpEJICTaBICHUS O JIeN1aTh BBIBOJIbI HA OCHOBE | OuoJorus
MHOTr000pa3uu cpaBHeHwus. JlaboparopHas | Hykieunno
($aKkTOpOB HBOJTIOLINH. paborta «BbisiBneHnE BEIC
U3MEHYMBOCTH y 0coOei KHUCJIOTHI:
OJHOT'O BHJA» JIHK,
PHK.
Monenb
JIHK/
Bupryans
Hasl IIKOoJa
Kupnina
u
Medoaus

15 |2 | ®opmbl dopmupoBaHue XapakTepHu3oBaTh OneKTpoH
€CTECTBEHHOTO MOHSTHS 0 paKTOpax OCHOBHBIE (DaKTOPBI HOE
orbopa IBOJIIOLIMU KaK sBostonMu. CpaBHUBATh yuebHoe
(cTaOMIM3UPYIOMMMA, | IBMKYLIUX CUJIaX 3TOrO MIPOCTPAHCTBEHHYIO U u3JlaHue
JBYDKYILUH, npoiiecca; 9KOJIOTHYECKYIO M30isimto, | «OOrmas
TM3PYIITABHBIN). IIpeJICTaBICHUS O JleNiaTh BBIBOJIBI HA OCHOBE | Oumojorus
Buapl ©13MEHUNBOCTU. | MHOTOOOpa3uu CpaBHEHUS.

Peseps (haKTOPOB IBOJIIOITUH.




‘ N3MEHYHNBOCTH.

Tema 1.9 ECTECTBEHHBIN OTEOP — I'JTABHAS IBIDKYILA ST CUJIA SBOJIFOLIAU (1 u)

16 1 | EcrecTBeHHbII N3yuenue Benyen HaspiBaTe nprunHbI DneKTpoH
0TOOp — rJaBHas POJIU €CTECTBEHHOTO M3MEHEHUs reHo(oH1a HOE
JBIDKYILAS CHUJIa 0TOOpa B HBOJIIOINUH; nomnysnsun. CpaBHUBATh yuebHoe
SBOJIIOIINH XapaKTepUCTHKA pazHbie popmbl u3JlaHue

pa3HbIX (hopM €CTECTBEHHOT'0 0TOOpa, «O6m1as
€CTECTBEHHOT0 0TOOpa JIeJIaTh BBIBOJIBI HA OCHOBE | Oumomorus
cpaBHeHus. [IpuBoauTh
MIpUMEpPHI pa3HbIX HopM
€CTECTBEHHOTO 0TOOpa
Tema 1.10 AJAIITALIA OPTAHU3MA K YCJIOBUAM OBUTAHUSA KAK PE3YJIBTAT
JIEMCTBHI ECTECTBEHHOI'O OTBOPA (2 u)

17 1 | Ananranuu Nzyuenue XapakTepu3oBaTh DneKTpoH
OpPTaHW3MOB K BO3HUKHOBCHUS U OCHOBHBIC BHJIBI aJalTAIIHIA HOC
YCIIOBUSIM OOUTAHUS | pa3BUTHS OpPTaHU3MOB K YCIOBHSIM yueOHoe
Kak pe3yJbTaT Pa3HOOOpa3HBIX 0oOUTaHMS U IPUBOIUTH u3JaHue
JeicTBUS MPUCTIOCOOICHUM Y COOTBETCTBYIOIIUE «OO0m1as
€CTECTBEHHOTO OpPraHU3MOB K Cpejie npumepsl. JlaboparopHast | Ouonorus
oTbopa oOHTaHMs, ONUCAHNE pabota «BrlsiBieHHe O6opynos
JlaGopaTopHas paboTa | MEXaHU3MOB UX MIPUCTIOCOOJIEHHOCTEM aHue
Ne3 «BrrsBienue JIEHCTBHI; OpraHu3MOB K cpefie HILK.*
HPUCIIOCOOICHHOCTEH oOUTaAHUS» Lugposas
OpPraHU3MOB K Cpefie nabopatop
oouTaHU» 1t o

IKOJIOTHH

18 2 | [ToBenenueckue Uzyuenue XapakTepu3oBartb DNeKTpOH
a1 TaIny. BO3HUKHOBCHUS U OCHOBHBIC BHJIBI aJaNTAIIHIA HOE
buoxumuueckue pa3BUTHUA OPTraHU3MOB K YCIIOBHSIM yuebHoe
aJanTaluy. Pa3HOOOpa3HBIX oOUTaHMS U PUBOIUTH W3JaHue
dusnonsoruyecKue npUCrocoOIeHnH y COOTBETCTBYIOIIHE «O6mmas
a1 TaIny. OpPraHU3MOB K cpejie IPUMEDPEI. ouonorus
OtHocutenbHas oOuTaHus, ONMCAaHUE
11E€JIECO00Pa3HOCTh MEXaHU3MOB MX
ajanTamnui. JIEUCTBU; pACKPBITHE

OTHOCHTEJIBHOTO
XapakTepa aJanTaluii.
Tema 1.11 BUIOOBPA3OBAHUE KAK PE3VYJIbTAT DBOJIIOLINU (2 u)

19 Bunoob6paszoBanue dopmupoBaHUE 3HAHUI CpaBHUBATh OCHOBHBIE DNeKTpOoH
KaK pe3yJbTar 0 BHUJ000pa30BaHUU IyTU U CIOCOOBI HOE
HBOIOLIUU KaK pe3ysbTar BUI000pa30BaHUs U JeNaTh yuebHoe

IBOJTIOIUH BBIBOJIBl HA OCHOBE U3IaHHAe
cpaBHeHus. [IpuBoauTh «O0mas
PUMEPHI TeorpaduIecKoro | OHOIOTHS

U 9KOJIOTUYECKOT0

BHJ1000pa30BaHMS

20 2 | Ilytu (ciocoOsl) 1 dopmMHUpoBaHUE 3HAHUI CpaBHUBaTb OCHOBHBIE OneKTpoH
CKOpOCTh 0 TIYTSAX U CKOPOCTH MTyTH ¥ CIIOCOOBI HOE
BUJI000pa30BaHUs; BUJI000pa30BaHUA. BU000pa30BaHus U JenaTh | yueOHoe
reorpaguueckoe u N3yauTh BBIBOJIbl HA OCHOBE W3IaHNAe
HKOJIOTHYECKOE reorpaguueckoe u cpaBHeHus. [IpuBoauTh «O0mas
BHJ1I000pa30BaHME. HKOJIOTHYECKOE pUMepHI reorpaduyecKoro | OHOIOTHs




['eorpaduyeckas u BH1000pa30OBaHME. 1 DKOJIOTHYECKOTO

HKOJIOTHYECKas BU000pa30BaHUs

U30JIS1US.
Tema 1.12 COXPAHEHUE MHOI'OOBPA3MSI BHJOB KAK OCHOBA YCTOUUYMBOI'O
PA3BUTHUA BUOC®EPBI (1 1)

21 1 | Coxpanenue PackpeiTue cymuoctu | Jloka3blBaTh, 4TO COXpaHe DneKTpoH
MHOIrooOpasusi BUOB | MOHATUH HUE MHOI000pa3us BUJI0B HOE
KaK OCHOBa «OunosornyecKui SBIISICTCS OCHOBOW YCTOHYM | yueOHOe
YCTOMUYUBOTO nporpeccy, BOI'0 pa3BUTHsI OHOChEpEI U3JaHKe
pa3BUTHs OHOChEpbl | «OMOIOTUYECKHA «Ob6mas

perpeccy, ouosorus
«TeHEeTUYeCcKast
3pO3Us»; IPUBOIUTH
pUMEpPbI
IPOLBETAOLIHX,
BBIMUPAIOIIUX WA
MCUE3HYBILUX BUJIOB;
XapaKkTepru30BaTh
IPUYUHBI IPOLBETAHUS
WJIA BEIMUAPAHUS BUJIOB,
YCIIOBUS UX
COXpaHEHHSL.
Tema 1.13 JIOKA3ATEJIbCTBA 5BOJIIOIINN OPTAHMYECKOI'O MUPA (2 u)

22 Hoxa3arenbcTBa [IpuBenenue [IpuBOIUTH AOKa3aTENLCTBA | DIEKTPOH
9BOJIIOLIUU JI0Ka3aTeIbCTB POJICTBA )KUBbIX HOE
OpPraHUYeCKOTO MUpPA. | SBOJIIOLUU OpPTaHU3MOB Ha OCHOBE yaebHoe
[{utonoruyeckue u OpPraHUYeCKOIro MUpa. MOJIOKEHUH U3JaHKue
MOJIEKYJIIPHO- SBOJIFOLIMOHHOTO YYEHUS. «OO0u1as
Ouosornyeckue [TpuBOANUTE OCHOBHBIE ouonorus
(MoJIeKyIISIpHO- JI0Ka3aTesb CTBA 3BOJIOINN
TeHETHYECKUE), OpPraHUYecKoro Mupa
CpaBHUTEIBHO-
aHaTOMHMYECKHE
(cpaBHUTEJIBHO-

MOp(OJIOTHUECKHUE),
JI0Ka3aTeIbCTBa
HBOJIIOIHH.

23 2 | loka3aTenbCcTBa [IpuBenenue [IpuBOUTH HOKa3aTENLCTBA | DIEKTPOH
HBOJIIOLIUH JI0Ka3aTeIbCTB POJICTBA KUBBIX HOE
OpPTraHUYeCKOTO MUpPA. | SBOJIIOLIUU OpPTaHU3MOB Ha OCHOBE yaeOHoe
[TaneoHTONMOTMYECKHUE, | OPraHUUYECKOTO MHPA. MOJIOKEHUH U3J1aHNue
SMOPHOJIOTHYECKUE 1 ABOJTIOIIMOHHOTO yUEHUS. «O0mmas
6uoreorpaduueckue [TpuBOAUTH OCHOBHBIE ouonorus
JI0Ka3aTeIhCTBa JI0Ka3aTeTbCTBA IBOFOINN
HBOJIIOIHH. OpPraHu4ecKoro Mupa

Tema 1.14 PASBUTUE ITPEJICTABJIEHUI O [TPOUCXOXXJIEHWY )KNU3HU HA 3EMIJIE (2 u)

24 1 | Pa3Butue dopmupoBaHHe 3HaHUH | AHAJIW3UPOBATH U OLIEHU- | DIIEKTPOH
IpeICTaBICHNAN O YUaIIAXCS O BaTh Pa3JIMYHBIC TUTIOTE3bI HOE
POMCXOXKAECHUN COBPEMEHHBIX B3IUIAaX MIPOUCXOXKACHUS )KU3HU yuebHoe
KU3HH Ha 3eMIIE. Ha MMPOUCXOXKICHHE Ha 3emure. Y4acTBOBaTh U3JIaHHe
Konuenmun 3eMJIM U TIOSIBJICHHE B JIUCKYCCHUU 110 «Ob6mas
abuorexnesa u KU3HU Ha HEH. 00CYXKJEHHUIO TUIIOTE3 Ouosorus




ouoresesa.

MIPOUCXO0KICHHS )KU3HU U
apryMeHTHPOBATH CBOIO
TOYKY 3PEHUSL.

25 2 | Pa3ButHe O06o01IeHne 3HaHU’ AHaNM3UpPOBATh U OLEHU- | DJIEKTPOH
IpeCTaBICHUN O y4aluxcs o BaThb Pa3IMYHbIC TUIIOTE3bI HOE
POUCXOXKACHUN COBPEMEHHBIX B3IIIAaX IIPOUCXOXKACHUS KUZHU yuebHoe
KHU3HU Ha 3eMIIe. Ha MIPOUCXOXKJCHHE Ha 3emJyie. Y4acTBOBAaTh U3JaHKue
I'unoressl 3eMIIH U TOSIBJICHHE B JIUCKYCCHUH T10 «O6mas
CTALlMOHAPHOT'O KU3HHU Ha HEW. 00CYXIEHUIO TUIIOTE3 Ouonorus
COCTOSIHUS U MPOUCXOXKACHUS )KU3HU U
HaHCIIEPMHUHU. apryMEeHTHPOBAaTh CBOIO

TOYKY 3pEHHSL.
Tema 1.15 COBPEMEHHBIE ITPEJICTABJIEHNM A O BOSHMKHOBEHMUM XW3HU (2 4)

26 1 | CoBpemenHble dopmupoBaHue AHanu3upoBath U DneKTpoH
IpEeCTaBICHUS O MaTepHaTUCTUYECKUX oueHuBath padotsl C. HOE
BO3HHKHOBEHUU MPEACTABICHUH O Mumnnepa u A. . Onapuna. | ydeOHOE
AKHU3HU. BO3HUKHOBEHUM KU3HU | Y4acTBOBaTb B JUCKYCCUHM | W3/1aHUE
Oprannyeckuii Mup Ha IUIaHeTe 3eMIsl. «Bo3nukHoBeHHe XM3HM Ha | «OOmmas
KaK pe3ysbTaT 3emie» 6uonorus
ABOJIIOLIHH.

Bo3nukHOBeHUE U
pa3BUTHE KU3HHU HA
3emuie.

27 2 | CoBpemeHHBIE dopmupoBaHuE AHanu3upoBarthb U DneKTpoH
IpeCTaBICHUS O MaTepHaATUCTUYECKUX ouieHuBaTh padotsl C. HOE
BO3HHKHOBEHUU MIPEACTABICHUH O Mwumnepa u A. W. Onapuna. | yaebHOE
KHU3HU. XUMHUYECKUH, | BOSHUKHOBEHUM KU3HH | YYacTBOBATbh B AUCKYCCUM | M3/aHUE
NpeI0MOJOTHYECKU | Ha MyaHeTe 3eMJls. «Bo3HukHOBeHME *)u3HU Ha | «O01mas
(Teopus akageMHKa 3emie» ouosorus
A. U. Onapuna) u
OuoNornYecKuii
ATAaITbl Pa3BUTHS
JKUBOU MaTepuH.

Teopus 6uonossa.
Tema 1.16 PABBUTUE XXN3HU HA 3EMIJIE (4 u)

28 1 | Pa3ButwHe xu3HU Ha dopMupoBaHue XapaktepuzoBaTh DOneKTpoH
3emiie IIPEJICTABICHUS O TOM, OCHOBHBIE JTAallbl HOE
B apXEHCKYI0 U KaK MPOUCXOINUIIO OMOJOrMYECKON IBOJIIOLUU | y4yeOHOe
IIPOTEPO30MCKYIO 3PHBL. | YCIO0KHEHHUE KUBBIX Ha 3emiie. Y CTaHaBIUBATh U3JJaHNue
[TepBble ciienpl KU3HU | OPraHU3MOB Ha 3eMJIe B B3aUMOCBS3b MEXKIY «OO0u1as
Ha 3emiie. [losBnenne | mporecce IBOJIOLNH. 3aKOHOMEPHOCTSIMU ouonorus
BCEX COBPEMEHHBIX Pa3BUTHS OPraHUYECKOTO
THUIIOB MHpa ¥ Te€0JOIMYECKUMHU U
0ecr03BOHOYHBIX KITUMaTHIECKUMU
KUBOTHBIX. daxTopamu.

2 | Pa3BuTHE XHM3HU Ha ®opmupoBanue ymenusi | Haxoauts nndopmanuio no | DieKTpoH

29 3emjie B HaXO/UTh U3y4aeMOH TEME B HOE
MaJIC030MCKYIO 3pYy. HEO0OXOMMBIC Pa3IMYHBIX UCTOYHUKAX, yaeOHoe
[TosiBnenue u cBezieHus B MHTepHeTe aHaJTM3UPOBaATh U U3J1aHNue
3BOJIIOIIUI U JOIOJHUTEILHON OLICHUBATE €€, «O0mas
CYXOIYTHBIX JauTEparype, 1enaTh UHTEPIPETUPOBATH U ouonorus

pacTeHHil.

BBIBOJIBI B X0J1€ PA0OOTHI

MNPCACTABJIATE B PA3HBIX




Bo3HukHOBEeHME C Pa3IMYHBIMU dbopmax (Te3uCHI,
MIO3BOHOYHBIX. UCTOYHHUKAMU cooO1IeHne, penoprax,
uH(pOopMaIuy. . aHAJIUTUYECKas CIpaBKa,
pedepar, 0630p,
noptdosmo).

30 3 | Pa3BuTHE XHU3HH Ha dopMHUpPOBaHUE ONBITA XapakTepu3oBarhb OneKTpoH
3eMJIe B ME3030MCKYIO0 | paBHOMNPABHOTO OCHOBHBIE dTaIbl HOE
U KalfHO30MCKYIO 3pBI. | COTPYIHUYECTBA OMOJIOTUYECKOH SBONIIOLIMU | yueOHOe
[TosiBnenue u YUUTENS U ydaluxcs B Ha 3emJe. Y CTaHaBIUBATh u3JlaHue
pacrpocTpaHeHHe nporecce 00y4eHus; B3aUMOCBSI3b MEXKIY «O6mas
MOKPBITOCEMEHHBIX BOCIIUTaHHE 3aKOHOMEPHOCTSIMU Ouosorus
pacTeHHIA. MO3UTHUBHOTO Pa3BUTHS OPTaHUYECKOTO
Bo3HuKHOBEHHE NTHUI] | OTHOILIEHUS K cebe u MUpa U T€0JOTHUYEeCKUMHU U
U MJICKOTIUTAIOIINX. OKPYKaIOIINM; KJIMMAaTUYECKUMU

pa3BUTHE UHTEpeca K dakTopamu.
MO3HAHUIO )KUBOTO;

packpbITHE

NPaKTUYECKOTO

MPUMEHEHUS 3HAHUHU O

Pa3BUTHH KHU3HHU HA

3emuie.

31 4 | Pa3BuTHE )XKM3HU Ha dopMupoBaHue Haxomuts nHGOpManuio mo | DIEKTPOH
3emie. [losiBneHne U | mpeAcCTaBleHUs O TOM, | U3y4aeMoOu TeMe B HOE
pa3BUTHE IPUMATOB, | KaK MIPOUCXOIUIIO Pa3IMYHBIX UCTOYHUKAX, yaebHoe
MOSIBJICHUE YETIOBEKA. | YCIOKHEHHE KUBBIX aHAIIM3UPOBATh U u3JlaHue

OpraHu3MoOB Ha 3emJie B | OLIEHUBAThH €€, «O6mas
MPOLIECCE IBOIIOIUU. WUHTEPIPETUPOBATH U Ouosorus
NPECTaBIATh B Pa3HBIX
¢dopmax (Te3ucsl,
COOOIIIEHUE, PETIOPTAK,
aHaJMTUYeCKasl CIIpaBKa,
pedepat, 0630p,
nopTQono).
Tema 1.17 TUTTIOTE3bI ITPOMCXOXIAEHW S YEJIOBEKA (1 1)

32 1 | I'unoress dopmupoBaHue AHaIM3UpoBaTh U DNeKTpoH
MIPOUCXOKIACHUS NPECTaBICHUS O OILICHUBATh Pa3INYHbIC HOE
4eJIoBeKa TUIIOTE3e TUIIOTE3bI IPOUCXOXKICHHS yuebHoe
JlaGopatopHas MIPOUCXOKICHUS YeJI0BeKa. U3JJaHHe
pabotaNe 4 «AHanu3 | yenoBeka C AprymMeHTHpOBaTh CBOIO «O6mmas
U OIIEHKA Pa3IMYHBIX | MCIIOJIb30BAaHHEM TOYKY 3pEHUS B TUCKYCCUH | OHoiorus
TUIIOTE3 TEXHOJIOTUH Pa3BUTHs | IO OOCYXJIEHHUIO MPOOIEMBI
MIPOUCXOKIACHUS KPUTHIECKOTO MIPOMCXOXKICHUS YEITOBEKA.

YeJI0BEKa» MBIIIICHUS. JlaGoparopHas pabota
«AHaIIN3 U OLICHKA
Pa3INYHBIX TUIIOTE3
MIPOMCXOXKICHHUS YEITOBEKa)
Tema 1.18 ITTOJIOXKEHUE YEJIOBEKA B CUCTEME XXMBOTHOI'O MUPA (2 u)

33 [Tonmoxxenne venoBeka | OmnpeneneHue OnpenensTh MOJI0KCHHE
B CHCTEME KUBOTHOTO | CHCTEMAaTH4YECKOTO YeJI0BEeKa B CHCTEME DNeKTpoH
MUpa. TIOJIOKEHHS YEJIOBEKA B | )KHBOTHOTO MHUA. HOE
[Tpoucxoxnenue cUCTeME KUBOTHOTO yuebHoe
YeJI0BEKa. MUpA; BBISIBIICHHE U3JJaHHe




IMPU3HAKOB CXOACTBA

«O0mmas

3apObIIIEH YeloBeKa 1 ouonorus
Apyrux

MJIEKOITUTAIOIINX KaK

JI0KAa3aTeIbCTBO UX

pOJCTBA.

34 2 | Ilpu3naku u cBoiictBa | OnpenencHue AprymMeHTHpOBaHHO Meiios.
YeJI0BEKa, CHUCTEMaTHYECKOTO JIOKa3bIBaTh DNeKTpoH
MO3BOJISIONINE MOJIO’KEHHUS YeJIOBeKa B | IPUHAJICKHOCTD YeJIOBEKa | HOe
OTHECTH €ro K CHCTEME KUBOTHOTO K OTIpE/IeIICHHOM yuebHoe
pa3INYHbIM MUPa; BBISBICHUE CUCTEeMaTUYEeCKOH rpymnme. | u3aHue
CHCTEMaTHYECKHM NPU3HAKOB CXOJICTBA BBISIBIIATE TpU3HAKK «Ob6mas
rpynmnam napcTaa 3apoJIbIIIeH YeJIoBeKa U | CXOJCTBA 3apObliei ouonorus
KUBOTHBIX. JIpyrux YeJI0BEKa U IPYTHX

MJIEKOTIUTAIOIIUX KaK MJIEKOTUTAIOIIUX KaK
JI0Ka3aTeIbCTBO HX JIOKa3aTeIbCTBO MX
pOJCTBA. pOJICTBA.

Tema 1.19 DBOJIIOIIMA YEJIOBEKA (2 u)

35 1 | OBomronus yenoBeka. | Pa3Butue mHTEpeca K XapakTepu3oBartb DNeKTpOoH
Craauu 3BOJIOIHAA MO3HAHUIO KHUBOTO; OCHOBHBIE JTAIlbI HOE
YenoBeKa: packpbITHE a"nTponoreHe3a. Haxonutes | yueOHOE
NpUMaThl — MPEIKA | MPAKTHYECKOTO UH(POPMALIHIO TIO U3JJaHHIe
YeNoBeKa, MPUMEHEHHUS 3HaHUN 00 U3y4yaeMol TeMe B «O61mas
ABCTPAJIOTINTEK, HBOJIIOIMH YETIOBEKA. Pa3IMYHBIX UCTOYHUKAX, ouonorus
YEJIOBEK yMEJIbIiA, aHAIU3UPOBATH U

OLICHUBATH €€,
UHTEPIPETUPOBATH U
MIPEICTABIATH B Pa3HBIX
bopmax

36 2 | DBomonus denoBeka. | PasBurne XapakTepu30BaTh DNeKTpoH
Craauu 3BOIIONNMU MI03HABATEJILHOTO OCHOBHBIE JTallbl HOE
YeNoBeKa: MHTEpeca K BOIPOCY aHTpororeHe3a. Haxomuts | yueOHOE
JpEBHEHNIINI YeoBeK, | IPOUCXOKIACHUSI UH(POPMALIUIO TIO U3JJaHNue
JPEBHUH YEIIOBEK, YeJI0BeKa U PaCKPBITHE M3ydaeMoi TeMe B «O6mas
HepBbIE COBPEMEHHBIE | B3aUMOCBSI3U Pa3INYHBIX UCTOYHUKAX, ouonorus
JOH. OMOJIOTUYECKUX U aHAITM3UPOBATh U

COLIMANIbHBIX (PaKTOPOB OLIEHUBAThH €€,
AHTPOIIOTEHE3a; UHTEPIPETHPOBATH U
BBIJICJIEHUE OCHOBHBIX IPECTaBIATh B Pa3HbIX
ATANOB B HBOJIFOLIUU bopmax
4eJI0BEKa.

Tema 1.20 YEJIOBEUECKHUE PACHI (2 1)

37 1 | Yenoseueckue pacbl. | M3ydyenue npuuuH 3HaKOMUTbHCA C
[TonynauroHnHast dbopMupoBaHUs MEXaHU3MOM DneKkTpoH
CTPYKTYpa BU/a pasIuYuii MEXTy pacooOpazoBaHMs, OTMEYast HOE
Homo sapiens; pacamu; 000CHOBaHHE €AMHCTBO MPOUCXOKICHUS yaeOHoe
4eJI0BEYECKHE PAChl, | BUJIOBOTO €IMHCTBA pac. IIpuBoANTh apryMeHThl | H37aHuE
pacooOpa3oBaHue; YeJI0BEYECTBA. AHTHUHAYYHOH CYITHOCTH «OO0u1as
€/IMHCTBO pacusma. ouonorus
IPOMCXOXKACHUS pac.

38 2 | YenoBeueckue pacbl. | Oco3HaHME 3HAUECHUS Haxonute nadopmaruio no | SnekTpoH
[IpucnocoOuTenpHOE | TOJEPAHTHOTO M3y4aeMou TeME B HOE




3HAYEHUE  PACOBBIX | OTHOUICHHUS K Pa3HbIM | PA3JIMYHBIX UCTOUYHUKAX, yuebHoe
npu3HakoB. BuaoBoe | HapogaM U pacam Kak aHAJIN3UPOBATH U U3JaHKue
€/IMHCTBO KJIFOYEBOT'0 ACHEKTa OLIEHUBATbH €€, «Ob6mas
4eJI0BEYECTBA. pa3BUTHSA UHTEPIIPETUPOBATH U ouosorus
COBPEMEHHOI0 IPEJCTaBIATh B Pa3HbIX
o01IeCTBA B LIEJIOM. dopmax
Pazgen 2 Dkocucrema (24 )
Tema 2.1 OPTAHM3M U CPEJIA. SKOJIOI'MYECKHNE ®AKTOPHI (2 u)

39 |1 Opranusm u cpena. N3yuenue Onpenenstb OCHOBHBIE DJIEKTPOH
DKOJOorn4ecKue JKOJIOTUYECKHUX 3a/1a4u COBPEMEHHOMN HOE
daxTopsl. DakTOpHI (bakTOpOB U UX sKoJsioruu. Paznuuars yuebHoe
cpezbl O0uTaHusl. KJaccuuKanus; OCHOBHBIE I'PYIIIIbI U3J1aHue
Knaccugukanus paccMOTpEeHHE BIMAHUSA | SKOJOrMYeckux ¢pakTopoB u | «O0mas
IKOJIOTMUECKUX 3TUX (PaKTOPOB HA IIPUBOJUTH UX IPUMEPHL. ouosorus
¢dakTopoB. Biusnue JKUBBIE OPraHU3MBbI; OOBsACHATD
(dakToOpoB cpebl Ha 03HAaKOMJIEHHE C 3aKOHOMEPHOCTH BIIUSHUS
OpraHu3M. 3aKOHaMM ONITUMYMa M | SKOJIOTUYECKUX (PaKTOPOB

OTrpaHUYMBAIOLIETO Ha OPraHU3MBbI
(bakTopa, pacKpbITHE UX

3HAYEHUS; OIIpe/IETICHHUE

HOHATHUS

«9KOJIOTHYecKast

HUILAY.

40 2 | Opranusm u cpena. DKOJIOTHYECKOE Onpenensitb OCHOBHbIE DneKTpoH
[Tpenenst BOCIIUTaHUE; 3aJ]a4u COBPEMEHHOH HOE
BBIHOCJIMBOCTU. 30Ha | (POPMUPOBAHUE skojoruu. Pasnnuare yuebHoe
ONTUMYMa, 30Ha MOTHUBAIMH K OCHOBHBIE I'PYIIIIbI u3JaHue
YTHETEHUS. M3Y4YEHUIO OMOJIOTHH. AKOJIOTMYECKUX QakTopoB U | «O0mas
OrpaHuymBaroImui NPUBOJUTH UX MPUMEPHL. | OMOIOTHs
¢dakrop. 3aKoH OOBSICHATD Od6opynos
MuHMMyMa JInbuxa. 3aKOHOMEPHOCTH BIIMSIHMA | aHHE
DKojoruveckas sKkosornyeckux (axropos | LK.
HHIIIA. Ha OpraHU3MbI Aaraukn

KHCJI0poja
> PH,
Xpopui-
HOHOB,
OCBeIlleHH
ocTH,
TeMIepary
peI,
OTHOCHTE
bHOH
BJIAJKHOCT
u

Tema 2.2 ABUOTUYECKUE ®AKTOPBI CPEJIBI (2 )

41 1 | AGuotuyeckue dopmupoBaHue XapakTepHu3oBaTh OneKTpoH
(bakTopbI cpeabl. IpeJicTaBIeHU 00 OCHOBHbIE a0MOTUYECKHE | HOE
DaKTOpbI Cpeibl aOMOTHUYECKUX ¢bakTopsl cpeanl. Pemare | yueOHOe
oOuTaHus U dakTopax, OHMOJIOrMYECKHe 3a/1a4H. W3/1aHUE
IpUCIIOCOOTICHUS K YCTaHOBJICHHE Haxonuts nadopmaruio no | «O6mas
HUM JKUBBIX NPUIHHHO- U3y4aeMoi TeMe B ouonorus
OpPraHU3MOB.. CJIEJICTBEHHBIX CBSI3€l pa3NUYHBIX UCTOYHUKAX, | O0opynos




MEXTy 00BbEKTaMU aHaAJIM3UPOBaTh U aHue
’KMBOI U HEXKHUBOM OLIEHMBATh €€, IILK.*.
TIPUPOIBI. HHTEPIPETUPOBATH U udpporas
IpE/ICTaBIATh B pasHpix | “1a0opaTop
bopmax usl 10
IKOJIOTHI

42 2 | Abuoruueckue dopMupoBanue XapakTepu3oBaTh DneKTpoH
daxTopsl cpeabl. Ponb | MOTHBaIIUM K OCHOBHBIE a0MOTHYECKUE HOE
TeMIIepaTyphl, U3y4eHHIO OMOJIOTHH, dbaxTops! cpeabl. Pemare yuebHoe
OCBEIICHHOCTH, cojeiicTBue OuosIOTNYecKre 3a1a4H. U3aHNe
BJIQKHOCTH U APYrUX | (POPMHUPOBAHUIO Haxonuts undopmanuro no | «O0mas
¢dakTopoB B Hay4HOI'O M3y4aeMoil Teme B Oouonorus
AKHU3HEEATEIILHOCTH | MUPOBO33pEHHsI Ha pas3INYHbIX UCTOYHUKAX, Odopynos
COO00IIECTB U OCHOBEC O3HAHMSI aHaJIM31UpPOBaTh U aHue
OpPIraHU3MOB. 3aKOHOB IIPUPO/IBI. OLIEHUBATH €€, LK.,

UHTEPIPETUPOBATD H Hugposas
HPEJCTaBIIATh B Pa3HbIX m1agopatop
(bopmax ust 1no
IKOJIOTHHI
Tema 2.3 BUOTUYECKUNE ®AKTOPBI CPEJBI (2 1)

43 1 | buoruueckue ®opmupoBanue ocHOB | OnuchIBaTh OCHOBHBIE OMO- | DIIEKTPOH
(baxTopsI Cpenbl. HKOJIOTUIECKOM THYECKUE (aKTOPHI, HA KOH- | HOE
Dopmbl KyJIbTYypbl. PackpeiTue KPETHBIX MpUMepax AEMOH- | yueOHoe
B3aMMOOTHOIICHUH BIIMSTHUS CTPUPOBATh WX 3HAYCHUE. | U3JJAHHE
MEX/y OpraHU3MaMH. | B3aMMOOTHOILICHUH OnenuBath poisib Ouotnye- | «Obmas
[To3utnBHBIC MEXy OpraHu3MaMHu CKuX (haKTOpPOB B ouosorus
OTHOILEHUS — Ha (popMupoBaHue KHU3HEIEATEIbHOCTH Odopynos
cUMOMO03: MyTyaJIn3M, | OMOJIOTHYECKOTO OpPTaHU3MOB. aHue
KooIepanus, MHOTr000pasus u HILK.*.
KOMMEHCAJTH3M. paBHOBECHS B Hugposast

SKOCHCTEMAX. n1agopatop
Ui 1Mo
IKOJIOTHH

44 2 | buotnyeckue dopmHupoBaHuE OOBACHATH MEXaHU3M OneKTpoH
(baxTopsI Cpembl. NpeJICTaBICHUN O BIIMSTHUS HOE
AHnTHOMOTHYECKHE OunoTHuyeckux (akTopax | B3aMMOOTHOLICHUH MeXAy | yuyeOHoe
OTHOIIICHHS: Cpezbl ¥ UX OpraHu3Mamu Ha U3JJaHNe
XHIIHUYECTBO, BO3/ICUCTBUM Ha KUBOM ¢dbopmupoBaHue «O6mmas
napa3uTusM, OpTaHu3M. OMOJIOTUYECKOTO Oouosiorus
KOHKYPEHLHUS. MHOTrooOpasus u
HevitpansHbie paBHOBECHUS B DKOCUCTEMAX.

OTHOILICHUS — Paborats ¢
HEHUTPaIU3M. WUTIOCTpalMsIMH yueOHUKa
U 3JICKTPOHHBIM
MIPUIIOKESHAEM
Tema 2.4 CTPYKTYPA DKOCHUCTEM (2 1)

45 1 | Crpykrypa dopMupoBaHue BeiaensaTs cymecTBeHHbIE DneKkTpoH
HKOCHUCTEM. npeJcTaBiIeHuit 00 MPU3HAKH HKOCHUCTEM. HOE
EcrecTBenHbIC IKOCHUCTEME KaK O XapakTepHu30BaTh yaeOHoe
coo011ecTBa )KUBbIX COBOKYITHOCTH )KMBBIX | CTPYKTYPY IKOCHUCTEMBI U3JaHKue
OpTaHU3MOB. OpraHWU3MOB, B KOTOPO# | (IIpOCTPaHCTBEHHYIO, «Obmas
BuoreoneHo3blI. OCYIECTBIISICTCS BUJIOBYIO, 9KOJIOTHYECKYI0), | OMOJ0TrHs




KomnoneHTbI KPYrOBOPOT BEIIECTB U | paCKpbIBaTh 3HaUECHUE
OHMOTeOIICHO30B: MOJIEPKUBACTCA MPOAYLIEHTOB, KOHCYMEHTOB
HPOYLIEHTHI, YCTOMUYUBOCTD B U PEAYLIEHTOB.
KOHCYMEHTHI, TEYEHUE
PEIyLIEHTHI. OIPEeIENIEHHOTO
BpPEMEHHU.
46 2 | buonienossr: BugoBoe | dopmupoBaHue Pemate Gnosoruveckue DNeKTpoH
pasHooOpasue, YMEHUH aHaIM3UpoBaTh | 3aaa4u. Haxoauts HOE
MJIOTHOCTh nHpopmanuro, HH(}pOpMaIHUIO 1Mo yaeOHOe
O YJISALNAN, CpaBHHUBaTh, 000011aTh, | U3y4aeMOi TEME B H3JaHue
O6uomacca. JIeNIaTh BBIBOJIBL; pas3IMYHbIX HCTOYHUKAX, «Ob6mas
pa3BUTHE HABBIKOB aHAJIN3UPOBATH U ouosorus
CaMOCTOSTEJILHOU OLIEHUBATbH €€,
paboThI C TEKCTOM. MHTEPIPETHPOBATH U
IPEJCTaBIIATh B Pa3HbIX
dopmax
Tema 2.5 IIMIIEBBIE CBA3U. KPYT'OBOPOT BELIECTB U [TIOTOK SHEPI'MU B
OKOCHUCTEMAX (2 u)
47 1 | [IumeBsble cBS3M. VYray6nenue 3HaHul 0 Bbienarts cyiectBeHHble | DIEKTPOH
KPYrOBOPOT BEHIECTB | MHIIEBBIX MPU3HAKHA YKOCHUCTEM, TIPO- HOE
U TIOTOK SHEPIUu B B3aMMOOTHOIIECHUSX B 1ecca KpyroBopora yuebHoe
skocucTemax. Llemm m | sKocucTemax; BEIIECTB U MTOTOK PHEPTUU B | HU3JaHHE
CEeTH MUTAHUS. ¢dbopmupoBaHue skocuctemax. CocTaBIsATh «O61mas
Tpoduueckue NPECTaBICHUS O JJIEMEHTAPHBIE CXEMBI ouonorus
YPOBHH. B3aMMOCBSI3aHHOCTH, NepEeHOCca SHEPTUH B
DKoJIOTn4YecKue B3aUMO3aBHCUMOCTH AKOCUCTEMAX (LIETIH U CETH).
HUpPaMU/IbL: YUCET, BCEX KOMIIOHEHTOB
O1oMacchl, YHEPrUU IPUPOJIBIL.
48 2 | Ilumessle cBs3M. ®opmupoBanue ymenus | Pemats Ononoruueckue DNeKTpoH
KPYrOBOPOT BEIIECTB | aHAJTH3UPOBATb, 3amaun. JlabopaTopHas HOE
U TIOTOK SHEPIUHU B CpaBHUBATbh, YCTHO U pabota «CocraBneHue cxeM | ydeOHoe
IKOCHUCTEMAX. NMUCHMEHHO OTBEYATH; nepeayn BeuiecTB U U3JJaHNe
KpyroBopor BemiectB | ¢popmMupoBaHue sHepruu (ueneit nutanus) B | «OOmmas
Y DHEPTUH B HaBBIKOB CMBICIIOBOTO HKOCHCTEMEN ouonorus
HKOCUCTEMAX. YTEHUS; pa3BUTHE
JlaboparopHas KpaTKOBPEMEHHOH U
pabotaNe5 JIOJITOBPEMEHHOU
«CocraBneHue cxeM MaMsTH.
nepeaayy BEeUecTB U
sHepruu (uenei
MATaHUS) B
IKOCHCTEME)
Tema 2.6 TPUUMHBI YCTOMUYMBOCTU U CMEHbBI SKOCHUCTEM (2 u)
49 1 | [Tpuuunsl dopMupoBaHue OOBACHATD MPUUUHBI
YCTOMYUBOCTH U npeJcTaBiIeHus: 00 YCTOMYUBOCTH M CMEHBI DNeKTpoH
CMEHBI SKOCHCTEM IKOCHUCTEME KaK sKocucTeM. PackprIBaTh HOE
OKCKypcuun JTMHAMUYECKOH 3aKOHOMEPHOCTH CMEHBI yuebHoe
EcrecTBeHHbIC CTPYKTYPE; PACKPBITHE | SKOCHCTEM. U3IaHNe
(mpupoIHBIE) IIPUYUH YCTOMUMBOCTH «Ob6mas
9KOCHCTEMHI (JIec, ¥ CMEHBI DKOCHCTEM, onosorus
JYT, BOJIOEM U T. ]1.) 000CHOBaHME
CBOEIf MECTHOCTH. HEOOXOINMOCTH




COXpaHEHHS
MHOT000pa3usi BUJIOB.

50 2 | U3menenue DKOJIOTHYECKOE OOBICHATH TPUYHHBI DneKTpoH
coob1ecTB. CMeHa BOCIIUTAHMUE; YCTOMYMBOCTU U CMEHBI HOE
9KOCHUCTEM. ¢dbopmupoBaHue sKocucTeM. PackpbIBaTh yuebHoe
Junamuueckoe CO3HATEJILHOTO 3aKOHOMEPHOCTH CMEHBI U3J1aHue
paBHOBECHE. OTHOILIEHUS K skocucteM. JlaboparopHas | «OO0mas
JlaboparopHas 00y4YEHHUIO. pabota. «MccnenoBanue ouonorus
pabora. Ne6 W3MEHEHUH B SKOCUCTEMAX
«HccnenoBanue Ha OMOJIOTHYECKUX MOJEIISAX
W3MCHEHUH B (axBapuym»)

IKOCHCTEMAX Ha
OHOJOTUYECKHUX
MOJIEJISIX (AKBApUYM»)
Tema 2.7 BJIUSAHUE YEJIOBEKA HA DKOCHUCTEMEBI (2 u)

ol 1 | Biusinue yenoBeka Ha | 3HAKOMCTBO C XapakTepru30BaTh BIUSHUAEC
9KOCHUCTEMBI OCHOBHBIMH THUIIAMH YeJIOBEKA Ha SKOCUCTEMBL. | DJIEKTPOH
OKCKypcuu BO3JICHCTBUS YEJIOBEKA CpaBHuBaTh HOE
HckyccTBeHHBIE Ha 9KOCHCTEMBI U UX UCKYCCTBEHHbIE yuebHoe
9KOCHUCTEMBI (ITapK, pe3yJibTaTaMu; U €CTECTBEHHbBIE u3JlaHue
CKBep, cal, 1oJe XapaKTepUCTHUKA 9KOCHCTEMBI, JIeJ1aTh «O61mas
U T. JI.) CBOCH AKOCHUCTEM, BBIBOJIBI HA OCHOBE Oouosiorus
MECTHOCTH. TpaHC(HOPMUPOBAHHBIX CPaBHEHMSL.»

U CO3JIaHHBIX
4eJIOBEKOM.

52 2 | DKoorn4ecKue CpaBHeHue [IpencraBiasTh pe3ynbTarbl | DIEKTPOH
HapyLICHHUS. €CTECTBEHHBIX U COOCTBEHHOI HOE
ATpOIEHO3BI. HCKYCCTBEHHBIX HCCIIEI0BATENBCKON yueOHoe
JlaGopatopHas HKOCHCTEM. JIESTEIIBHOCTH. U3JlaHuE
pabotaNe6 JlaGopaTopHbie pabOTHI. «O0mas
«CpaBHUTEIbHAS «CpaBHUTETbHAS ouosorus
XapaKTepUCTHKA XapaKTepUCTUKA Odopynos
OPUPOIHBIX OPUPOAHBIX S3KOCUCTEM U aHue
HKOCHUCTEM U arpo3KOCUCTEM CBOEH LK.,
arpo’KOCHUCTEM CBOECH MECTHOCTH Hudposas
MECTHOCTHU s1aopatop

ud 1mo

IKOJIOTHI

JdaTumk

HUTpAT-

HOHOB
Tema 2.8 BUOCDEPA — I'NJTIOBAJIBHA Sl DKOCHUCTEMA (2 u)

53 1 | Buocdepa — dopmupoBaHue XapakTepu3oBarh U OneKTpoH
riobanbHas IIpEJICTaBICHUS O CpaBHHBATh OCHOBHbBIE HOE
HKOCUCTEMA, JKHBas CTPYKTYPHBIX THUIIBI BelllecTBa Onocdepsl. | yueOHOe
000J104Ka MJIaHETHI. KOMITOHEHTaxX U PackpriBath conepxanue U3JIaHue
Crpykrypa cBoiicTBax 6uocdepsl, | yuenus B. M. Bepnaackoro | «O6mas
ouochepsl. rpanumax ouocheps u | 0 6uochepe, Oomosorust
KomnoneHTs! dakTopax, Ux XapaKTepU30BaTh €ro BKIJIAJ
ouochepsl. 00yCIaBIMBAIOIINX; B pa3BUTHE OMOIOTUYECKON

XapaKTepUCTHKA HaYKH.

YKUBOTO, OMOKOCHOT'O H

KOCHOTI'O BEIICCTBA




ounocdepsr;

¢dbopmupoBanue
MIpeJICTaBICHUS O
pacripenieieHuu
OroMacchl Ha 3eMHOM
miape.

54 2 | Kpyrosopor BemiectB | DopmupoBanue Haxonuth napopManuo no | DIEKTPOH
B npupoze. I'paHulibl | nOHMMaHUA U3y4aeMou TeMe B HOE
ouocdepsl. HEOOXOIMMOCTH Y4eTa | Pa3IuYHBIX UICTOYHHUKAX, yaeOHOe

3aKOHOB IIPUPOIBI BO aHAJIN3UPOBATH U U3JaHNIe
Bcex chepax OIICHUBATH €¢e, «Oobmas
4eJI0BEYECKOM MHTEPIPETHPOBATH U ouonorus
JESITEIbHOCTH. MPEJICTaBIIATh B PA3HBIX
dopmax
Tema 2.9 POJIb XKMBBIX OPT’TAHMU3MOB B BUOCOEPE (2 u)

55 1 | Posb xuBbIX ®opmupoBaTh yMeHusi | [IpuBoauTh n0Ka3aTesnbCcTBa | DIIEKTPOH
OpPraHHU3MOB B pacKpbIBaTh POJIb €IMHCTBA KUBOU U HOE
ouocdepe JKUBBIX OPIraHU3MOB B HEXUBOU ITPUPOJBL, yuebHoe

r1100aIbHBIX UCIIOJIB3YS 3HAHUS O u3JlaHue
KPYrOBOPOTaXx BEIIECTB. KpPYrOBOpPOTE BEIIECTB «O6mas
B Omocdepe. Oouostorus
XapakTepu3oBaTh poiib
KUBBIX OPraHU3MOB B
ouochepe.

56 2 | Ponb xxuBoro ®opmupoBaTh yMeHUs1 | Boigenars cyiiecTBeHHbIE DNeKTpOoH
BEIIIECTBA B PacKphIBaTh POJIb MPU3HAKH KPYrOBOPOTa HOE
ouocdepe. JKUBBIX OPTraHU3MOB B BEIIECTB U MPEBPALICHUS yueOHoe
KpyroBopot Boabl 1 IJ100abHBIX SHEprum B Ouocdepe. n3JlaHue
yriepoja B 6uocgepe. | KpyroBoporax Bemiects. | [IpuHuMaTh ydactue «O0mas

B JINCKYCCHH, onoorus
apryMEHTHPOBAaHHO
BBICKa3bIBaTh COOCTBEHHOE
MHEHHE
Tema 2.10 BUOCDEPA 1 YEJIOBEK (2 u)

57 1 | Buocdepa u yenosek. | PopmMHupoBaHUE AHanu3upoBartb u OneKTpoH
[IpssMoe 1 KOCBEHHOE | TIPE/ICTABIICHUS O POJIM | OLIEHUBATH MTOCIIEICTBHUS HOE
BJIMSIHME YEJIOBEKA Ha | YEJIOBEKAa B COXPAHEHUH | MPSIMOTO U KOCBEHHOTO yueOHoe
ouochepy. OMOJIOTUYECKOTO BO3JICUCTBHS YeJIOBEKA HA W3/1aHue
[TpupoaHble pecypchl | paBHOBECHUS Kak OpUPOLY, COOCTBEHHOM «Ob6mas
U MX HCIIOJIb30BaHMUE. | HEOOXOIMMOTO YCIOBUS | JIESITEIHbHOCTH ouonorus

JanbHeHIero B OKpY>Karolei cpene;

CYIIIECTBOBAHHSI IIEJIEBBIC U CMBICTIOBEIC

ouochepsr; YCTaHOBKH CBOUX JIEHCTBUI
Y TIOCTYTIKOB 1O
OTHOILEHHIO K
OKpYKarlollel cpeje.

58 2 | AHTPOIIOTEHHBIE Pacumpenue Haxomuts naopmanuio no | DIeKTpoH
(dakTopbl BO3AEUCTBUSA | IPEACTABICHUH O M3y4aeMoil TeMe B HOE
Ha OMOLIEHO3HI (POJIb | pa3IMYHBIX Pa3IUYHBIX UCTOYHUKAX, yuebHoe
YeNoBeKa B IPUPOJIE); | TIOCIEACTBUIX aHATN3UPOBATh U W3IaHNAe
HOCIIECTBHS XO03AHCTBEHHOM OLIEHUBAThH €¢, «Ob6mas
XO03sTHCTBEHHON JIeSITETIHbHOCTH YEJIOBEKA | HHTEPIPETUPOBATh U onosorus




JeSTEIbHOCTH JUTSI TIPOLIECCOB, MPEJICTaBIIATh B PA3HBIX
yenoBeka. Hoocdepa. | mpoucxomsmux B dopmax.
ounocdepe.
Tema 2.11 OCHOBHBIE OKOJIOTMYECKHUE ITPOBJIEMbI COBPEMEHHOCTU (2 1)

59 1 | OcHoBHBIC dopMupoBaHue y AHaMM3UpOBaTh U DNeKTpoH
HKOJIOTHYECKUE yUaIIuXCs OLICHUBATh MOCIIEICTBUS HOE
po0OsIeMbI npeJICTaBIeHUs 00 MPsIMOTO U KOCBEHHOTO yueOHoe
COBPEMEHHOCTH. HKOJIOTHIECKUX BO3/ICUCTBUS UEIOBEKA HA U3aHNe
AHTpPOIIOT€HHOE npobiemax pUpoaYy, COOCTBEHHOM «O0mas
BIIMSIHUE HA COBPEMEHHOCTH; JeSITeTbHOCTH ouosorus
atMocdepy u BBISIBJICHHE CYIIHOCTH, | B OKpY>KaloIle cpene; O6opynos
ruzpocdepy. Ipo3us | IPUYMH U MTOCIEACTBUI | LIEIeBbIE U CMBICIIOBBIE aHue
MIOYBBHI. COBpPEMEHHBIX ycranoBku coux aeiicrpuit | HIK.*

9KOJIOTHYECKUX ¥ TIOCTYIIKOB 110 Hugposas

npooJieM. OTHONICHUIO K J;zﬁr(:([))amp

OKpY’KalolIen cpese. KOOI

Jarunkn
TeMIepaTyp
bl,
OTHOCHUTECJIb
HOH
BJAKHOCTH
BO3/1yXa,
KHCJI0poJa,
pH

60 2 | OcHOBHBIE dopMupoBaHue y Haxomuts nandopmanuio no | DIeKTpoH
IKOJIOTHIECKUE yUaIIAXCS M3yJaeMoil TeMe B HOE
po0OIIeMbI mpeJICTaBIeHUs 00 Pa3IMYHbIX UCTOYHUKAX, yueOHoe
COBPEMEHHOCTH. HKOJIOTUIECKUX aHAJTN3UPOBATH U U3IaHNe
[Tpupoanslie pecypesl | mpoOiemax OLIEHUBATH €¢, «Ob6mas
U UX WCIIOJIb30BaHUE. | COBPEMEHHOCTH; MHTEPIPETHPOBATH U ouonorus
JlaGopatopHas BBISIBIIEHHE CYLTHOCTH, | MPEACTaBIATh B Pa3HbIX Odopynos
paboraNe7 «AHanu3 U | NpUYKH U nocneacTBuil | ¢popmax. Jlaboparopnas aHue
OLIEHKA MOCJIEJCTBUNA | COBPEMEHHBIX pabotaNe7 «AHanus u HILK.*.
NEATEITbHOCTH JKOJIOTUYECKHUX OILICHKA ITOCJIEACTBUI Hudposas
4eJI0BEKa B npooiem. JeSITeTbHOCTH YeJIOBEKa B J;iﬁr?(l:amp
IKOCHUCTEMAX.» HKOCHUCTEMAX.) S KOTOLII
»

Tema 2.12 ITTYTU PEIHEHU A DKOJIOTUYECKUX I[MTPOBJIEM (2 1)

61 1 | [Iytu pewenus dopmupoBaHue PackpeiBath npo0aembl DneKTpoH
HKOJIOTHYECKUX IpeCTaBICHUS O panroHaIBLHOTO HOE
npobsieM. [IpobieMbl | BO3MOMKHBIX ITYTAX MIPUPOIONOIB30BaHUS, yaeOHoe
palroOHAIBLHOTO peLeHus OXpPaHbI IPUPOIBL. U3aHKue
NPUPOONIONB30BAHUS | SKOJIOTUIECKHE OOOCHOBBIBATh «O06mas
, OXpaHbl IPUPOJIBL: npoOem. HEO0OXOIMMOCThH 3aITUTHI Oomosorust
3alUTa OT CpeZbl OT 3arpsi3HEHHH,
3arps3HEHUH, COXpaHEHHsI €CTECTBEHHBIX
COXpaHEHHE ITAIOHOB OMOreo1eHO30B.

Y TIAMSATHUKOB OOOCHOBBIBATH TIPaBHUIIA
PUPO/IBL. MOBEJICHUS B IPUPOIHOM
cpene.

62 2 | Ilytu pemeHus dopmupoBaHue [IpencTaBiasTh pe3ynbTatbl | DIEKTPOH
HKOJIOTHYECKUX HKOJIOTHYECKOM COOCTBEHHOTO HOE




paboraNe8 «AHanu3 u
OIICHKA TTI00aTbHBIX

OIICHUBATH €€,
MHTEPIPETUPOBATH U

npo0Jem. KYJbTYpPHI. uccaenoBanuii. Haxoauts yaeOHOe
OcHoBBI uH(pOPMALIHIO TIO U3JaHue
palroOHAIBLHOTO U3y4yaeMoi TeMe B «O06mmas
MMpUPOAOII0JIb30BaAHNA Pa3JIMYHbIX UCTOYHUKAX, 6I/IOJIOI‘I/ISI
JlaGopatopHas aHAJIM3UPOBATh U

IKOJIOTHYECKUX
npo0JieM U yTeH ux

MPEJICTABIISITh B PA3HBIX
dbopmax. JlabopaTopHas

peLIeHus. » pabotaNe8 «AHanus u
OLIEHKA IT100aJIbHBIX
HKOJIOTHYECKUX MPOOIeM U
MyTeN UX PEUICHUS.»
Hrtoro | 62 yaca Pe3epB (8 uac)

Hcnonb3zoBanue odopynoBanns «llIko1-HOro KBaHTOPUYMa» MO Mepe NMOCTYIJICHUSI.

5.KDI/ITeDI/lI/I OICHMBAHMA VUYALIIMXCSH 110 ITPpEeAMETY

DopMBbI KOHTPOJIS

Kputepuu onienuBanus

TEKYILEn
yCIIEBAEMOCTH
y4aIuxcs
Tekyiuee MumakoBa B.H. buonorus. 10 ki.: Mmeroanueckoe mocodue K yueOHHKY
TECTUPOBAHUE N.b Aradonoroii, B.M.CuBornazoBa « buonorus»,l0xmacc. Egunbrii
I'ocynapcTBeHHBI DK3aMeH bronorus: TUIOBBIE 3K3aMEHAIMOHHBIE
Bapuantbl: 30 BapuantoB / moxa pexa. B.C.PoxmnoBa — M, M3narenbcTBo
«HanunonansHoe oOpazoBanuey», GUIIN.
Texymee 5 3amaHui B TeCTe, COOTBETCTBEHHO KOJIMYECTBO MPABHIBHO PEHIEHHBIX
TECTUPOBAHUE 3aJJaHUH B TECTE OMNPEIEIAET OLEHKY.
Temaruyeckoe 10 3apannii B Tecre.
TECTHPOBAHUE 80-100% — omenka «5»

60-80% — orenka «4»
40-60% — onrenka «3»
Memnee 40% — oreHka «2»

Kpurepun n
HOPMBI OLIEeHKH
3HAHUW U YMEHHH
00y4arouuxcs
3a MPaKTHYeCKHue
1 J1a00paToOpHbIE
padoThbI

OneHka «5» cTaBUTCS, €CJIN:

1. TlpaBunbHO CaMOCTOSITENILHO OIPEIEIISIET 1eNb JTaHHBIX
paboT; BEIMONIHAET paboTy B TMOJHOM O00BEME C  COOJIOJCHUEM
HEOOXOAUMOW TMOCIIE0BATEILHOCTH IPOBEIACHUS OIBITOB, HW3MEPEHUN.
2. CaMOCTOSITENILHO, PallMOHAILHO BHIOMPACT M TOTOBUT IS BBITOJHCHHUS
paboT HEeoOXoauMoe O00OpYyJIOBaHME;, TPOBOAMWT JaHHbIE paboOTBl B
YCIIOBUSIX, 00ECTICYMBAIOIINX MOJyIeHUE HanOoJIee TOUHBIX PE3yJIbTATOB.

3. 'paMOTHO, JIOTMYHO OIMCBHIBACT XOJ MPAKTUYECKUX (J1a00OpaTOPHBIX)




paboT, MpaBHIBLHO (OPMYIIUPYET BBIBOJBI; TOUHO M aKKyPATHO BBITIOJHSET
BCE 3aIMCH, TAOIHIIBI, PUCYHKH, YEPTEXKH, TpaUKH, BHIYUCICHUSI.

4. TlposiBIsieT ~ OpPraHU3AI[MOHHO-TPYIOBBIE ~ yYMEHUS:  TOJJICPKUBACT
quCcTOTY pabouero Mecra, MOpsSJOK Ha CTOJIE, SKOHOMHO pPacxoqyeT
MaTepualibl;  COONIOJaeT  TpaBWiIa  TEXHUKW OC30IAaCHOCTH  TIpU
BBITIOJIHEHUH PadoT.

OueHka «4» CTABUTCSH, €CJIH YUYEHHK:
1. BemmonHsSeT NpakTHYECKYyl (J1abopaTOpHY) paboTy MOJHOCTHIO B
COOTBETCTBUU C TPEOOBAHUSIMU IPH OIEHUBAHUU PE3YJIHTATOB Ha «5», HO
JIOTYCKaeT B BBIUMCIICHUSX, U3MEPEHUSIX JIBa — TPHU HEAOUETA WU OAHY
HErpyOyro OIMMOKY U OJTMH HETOYET.
2. Ilpu odopmueHun paboT NOMYCKaeT HETOYHOCTH B OMHCAHHM XOJa
JEHCTBUI; IeJIaeT HEIOJIHbIC BRIBOJIBI IPU 00OOIICHIH.

Ouenka «3» CTaBUTCH, €CJIU YYCHUK:
1. [IpaBwibHO BBIMONHSET paboTy HEe MeHee, ueM Ha 50%, omHako 00BEM
BBIMIOJTHEHHON YaCTH TAaKOB, YTO MO3BOJISIET MOJTYYUTh BEPHBIEC PE3YNIbTATHI
U CclenaTh BBIBOABI IO OCHOBHBEIM, MPUHIMIHAILHBIM BAXKHBIM 3aJladaM
paboTHI.
2. Tlopbupaer oOopynoBaHue, MaTepuall, HaYMHAET PabOTy C MOMOIIBIO
YUMTEIIS, WM B XOJ€ IPOBEICHUS] U3MEPEHUH, BBIUYMCICHUHN, HAOII0ICHUIA
JIOTTYCKaeT OUIMOKHU, HETOUHO (OPMYIUPYET BHIBOABI, OOOOIICHHUS.
3. IlpoBoauT paboTy B HEPAIMOHAIBHBIX YCIOBHSX, YTO MPUBOJHUT K
MOJIyYEHHUIO PE3YIbTATOB C OOJIBIIUMHU TOTPEUIHOCTAMU; WU B OTYETE
JIOITYCKAaeT B OOIIEH CII0KHOCTH He 0oJiee IBYX OMMOOK (B 3aIUCSIX YUCEIT,
pe3yNbTaTOB M3MEPEHUM, BBIUMCICHHM, COCTaBIEHUU TpadUKOB, TaOIUII,
CXeM W T.J.), HC HUMCIONIMX I JaHHOW pPadOTHl MPUHITUITHAIEHOTO
3HAYEHUS], HO TIOBIUSBIINX HA PE3yNbTAT BHITIOTHEHHUS.
4. Jlomyckaer rpyOyr0 OMMOKY B XOJ€ BBIIOJHEHUS paboOThl: B
0o0BsicHEeHUH, B OQOPMIIGHHH, B COONIOJICHUU TPABUI TEXHUKH
0€30IMacHOCTH, KOTOPYIO YUCHUK HCIIPABIISIET 1O TPEOOBAHUIO YUUTEIISI.

Ouenka «2» CTaBUTCH, €CJIH YYCHUK:
1. He ompepaensieT caMOCTOSTENBHO 11€71b PaOOTHI, HE MOXKET 0€3 MOMOIIH
YUUTENs] TOJATOTOBUTH COOTBETCTBYIOIIEE OOOpPYIOBAaHUE; BBIMOIHSET
paboTy HE TMOJHOCTBhIO, U OOBEM BBIMIOJHEHHONW YacTH HE IO3BOJISAET
ceNaTh MPaBUIbHBIE BHIBOJIBI.
2. Jlomyckaer aBe u Ooiyee rpyObie OmMOKH B XOae padOT, KOTOpHIE HE
MOJKET UCIPABUTH MO TPEOOBAHUIO MIEAArora; UK MPOU3BOAUT U3MEPEHUS,
BBIYHCIICHHUS], HAOJIOIEHUSI HEBEPHO.

Kpurepun U
HOPMBI  OLCHKH
3HAHUH M YMEHMH
o0yyawiuxcsi 3a
HA0/II0IeHUEeM
00BbeKTOB

OneHka «5» CTaBUTCS, €CIU YYEHHUK:

1. IIpaBuIBLHO IPOBOIUT HAOIIOACHHUE 110 33/IaHUI0 YUUTEIIS.

2. BeigensieT cymiecTBeHHbIE IPU3HAKKA Y HAOIMI0IaeMOT0 00BEKTa,
npoiiecca.

3. I'pamoTHO,  JOrM4YHO  OopMIISIET  Pe3ybTaThl  CBOMX
HaOI0IeHU, AenacT 0000IICHHS, BEIBOIBI.

OneHka  «4» CTaBUTCS, €CIH YYCHUK:

1. TIpaBUABHO MPOBOJUT HAOIIOAEHUE 10 3aJaHUI0 YUUTEIIS.

2. JlommyckaeT HETOYHOCTH B XOJIe HAONIOJCHHNA: TIPU BBIICICHUH
CYIIECTBEHHBIX IPU3HAKOB y HA0II01aeMOro 00BbEeKTa, MpoLecca Ha3bIBAeT
BTOPOCTETICHHBIE.

3. HeOpexHO miin HETOUHO 0OPMIISIET pe3yIbTaThl HAOIIOACHUH.




OueHka «3» CTaBUTCS, €CIU YYCHUK:
1. JlomyckaeT oOJHYy-ABE TpyOble OIIMOKM WM HETOYHOCTH B
MIPOBEJICHUH HAOIIOACHUIA 10 3a/I1aHUI0 YIUTES.
2. Ilpu BbIIENEHUM CYUIECTBEHHBIX MPHU3HAKOB y HAOII01aeMOro
00BeKTa, mpoIiecca HA3bIBALT JIUIIh HEKOTOPHIC U3 HUX.
3. Jlomyckaer oaHy-IBe TpyOble OmUOKM B  O(QOPMIICHHH
pe3ynbTaTOB, HAOIIOICHUI U BHIBOJIOB.

OueHka «2» CTaBUTCS, €CIU YYCHUK:
1.Jlomyckaer Tpu-yeThipe TpyOble OLIMOKM B MPOBEACHUU
HAOJI0ICHUH TI0 3aJaHUI0 YUUTEIIS.
2. HenpaBunbHO BbIAENSAET NpPU3HAKK HAOIIOAaEMOro OOBEKTa,
npoiiecca.
3. JlomyckaeT Tpu-4eThIpe TpyOble OMMOKH B OGOPMIICHUH
pe3yJIbTaTOB HAOIIOICHUN U BBIBOJIOB.

[Tpumeuanue. OueHKM C aHAIM30M YMEHUNH M HABBIKOB IPOBOJUTH
HaAOJIIOJIEHUsT JIOBOJATCSA JI0 CBEJIEHUS Y4YalllMXcs, Kak IpaBuUJIOo, Ha
MOCJIEYIOLIEM YPOKE, ITOCIIE CaYl OTYETA.

CooOuieHue,
TBOPYECKUI
MIPOCKT

Ounenka «5» - T1IyOOKMid, CaMOCTOSITENbHBIN, C MPHUBICYCHHEM
JOTIOTHATEIILHOTO MaTepuaia v MPOSBICHHEM THOKOCTH MBIIUICHUS OTBET
YUEHUKA,

Ounenka «4» - puBJIeUEHUE JIONOIHUTEIBHOTO MaTepHasa, HeyBEepEHHbIH
OTBET;

Ounenka «3» - BbIIOJHEHa paboTa B NMHCbMEHHOM BHJIE, OTCYTCTBHE
OTBETA, IIPU OTOM OTBETHI Ha JOMOIHUTEIBHBIE BOIIPOCHI;

Onenka «2» - MOJHOE OTCYTCTBHE PaOOTBHI.

Coo01ieHue mno
TEME

(c
MYHI)TI/IMCI[I/II\/'IHI)IM
CONPOBOXKIACHUEM )

Kputepuu onienuBanus:

MaxkcuMalbHOe K01.-BO 0aioB — 60 u Oojee
60 — 50 Gay1oB — OLEHKA «5»

49 - 30 bayuIOB — OLIEHKA «4»

29 - 20 GamIoB — OLlEHKA «3»

Ne | Kpurepuu orieHUBaHUS MPOEKTA 1O OUOIOTHH Kon-
BO
6ayu10B

| | 3amura npoekra. Beictymuienue 40

3HaHMe MaTepuasa 10
Jloruka u nocienoBaTeIbHOCTh COAEPKAHUS BBICTYIIJICHUS | 5
OOBEKTUBHOCTb M JOCTOBEPHOCTh PACCYKICHUH. 5
O} dexTuBHOCTH peun (YBEpEHHOCTh, apTUCTU3M, 10
YBIJIEYEHHOCTB) 5
Cobuto/ieHne yCTaHOBIIEHHBIX BPEMEHHBIX PaMOK 5)

OO6menue ¢ ayauropueli (OTBETHI Ha BOMPOCHI)

Il | KommbrotepHas nmpe3eHTanms 20

XynoxkecTBeHHOe oopmiieHue (moadop mpudra u poxa, | 5
pa3Mep U 1BeT, unTabenbHoCTh TekcTa). Opdorpadusi.
YMepeHHOe KOTUYECTBO TEKCTa Y MEPEHHOCTh 3((EKTOB.
Pa3nooOpaszre n OpUurnHaIBLHOCTH CJIANIOB 5
CoracoBaHHOCTb BBICTYIJICHHSI C IOJTOTOBJICHHON 10




Mpe3eHTauuen

Il | YMenue 3agaBath BOIPOCHI (JOMOJHUTEIHHBIC OAIUTHI)

Benenue pabounx | OueHuBaercsi B cOOTBETCTBHH ¢ [Tos10)keHHEM 0 eInHOM
TeTpajei opdorpadpuueckom pexume B MBOVY «3yammosckas COLL»

6.0nucanne MaTepuaabHO-TEXHUYECKOr0 U YieOHO-MeToAn4ecKoro obecneyenus Padoueii
nporpammbl. UH¢opMannoHHO-KOMMYHUKALHOHHBIE CPeCTBA 00yYeHUsI

MynsTUMe TUHHBIA KOMIBIOTED (C TaKeTOM MPUKIAJHBIX IPOTPaMM, TpapUIecKoil oneparioHHO’
CHCTEMOH, IPUBOAOM ISl YTCHHMS/3aIIUCH KOMIIAKT-IUCKOB, ayAHO-BUAEO BXOJaMH/ BBIXOJAMH,
aKyCTUYECKUMH KOJIOHKaMH, MUKPO(OHOM U HayITHUKAMU M BO3MOKHOCTBIO BbIXoJa B IHTEepHeT).
OKCMO3ULIMOHHBIHN 3KpaH.

HHTepaKkTUBHAS/3JIEKTPOHHAS JOCKA.

KonupoBanbublil anmapar.

MULTIMEDIA - nomneprxka Kypea «bronorust. XKusoit oprarramy JladopatopHbii rpakmikym. bronorist 6-11 kriace
(yueOHOe AeKTpoHHOE m31anue), Pecrryonukanckuiit MynsTumenna rertp, 2010buonorvst 9 xace. Oomast
Onarorvst. MynsTimenviAHOE TIPYIIOKEHNE K y9eOHHKY (JIEKTPOHHOE yueOHoe u3nanue), Jpoda, dusukon, 2006
WureprerpecypcblBUBJIMOTEKA 3JIEKTPOHHBIX HATJIAAHBIX

TIOCOBUHITIOAIOTOBKA K EI'D 11O BUOJIOTUUJETCKASL SHIIUKJIOIENS (Kupunna u
Medonus)PEIIETUTOP — BUOJIOT'US Pabouas nmporpamma k nmuanu Y MK B.U. CuBormnazosa
cocraBiicHa Ha ocHOBe [Iporpammel cpemnero obpazoBanus o Ouonoruu 10-11 kinaccoB 0a30BbIiH
ypoBeHb aBTOpoB / U. b. AradoHoBa,

H.B. babuues, B. U. CuBornazos. — M. : llpoda, 2019. — 148 ¢ -

Ypoku 6uonorun KMM. Yenosek. 8 knacc.- BupTyanbHas mkona Kupma u Medoaus.-M.,2010.
Peamm3anus o0pa3oBaTe/IbHBIX NPOrPaMM MO OHOJIOTMH € MCIOJIB30BAHHEM 000py10BAHNSA
Aerckoro texHonapka «lIkoabHblii KBaHTOPUYM» 5-9 Ki1acesl. MeToauyeckoe mocodue.
MockBa,2021. B.B. Byciakos, A.B. IIbineeB

Mopnesu, ckeneTsl, TA0JIUIbI, MYJISZKH, BJIaKHbIE IPeNapaThl: cep/lle B pa3pese, MO3T B paspese,
ria3. HaGop Tabiwmir o aHaTOMUMU.

Ooopynosanue HILLK.* : Iludgposas (komnbroTepHasi) ja6opatopusi IIporpammHuoe odecneuenue
Releon Lite (IIO Releon MyasTuaatunk ,MoHogaTumnk). Perucrtparop 1aHHbIX 3JIEKTPOHHOE
YCTPOICTBO (MHTEPAKTHUBHAS JOCKA, MEPCOHAIbHBI KOMNBIOTEP, HOYTOYK, MJIAHIIET, MOOMJILHBI
TeaedoH) noanep:xxuBamwuue padory I1O Releon.

7.JIMUCT KOPPEKIIMA PABOYEN ITPOT'PAMMBI

Ne npukaza nupekropa mkonsl. | Bux koppekuuu ( coBMenieHue, Homepa u Temsr
Ha OCHOBE KOTOPOTO BHECECHBI UCIIOJIb30BaHUE pe3epBa) YPOKOB, KOTOpPBIE
U3MEHEHHsI B Pabo4yto MIOJIBEPTIINCH

porpammy KOPPEKIIHH
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