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1. OBIIAS XAPAKTEPUCTHUKA ITPOI'PAMMBI IPEJIMETA
AVIL.12.2 OCHOBbBI ECTECTBEHHBIX HAYK

1.1. Ob6saacTh NPpUMeHEeHHUS TPOrPAMMBI

Pabouass mporpamma mnpenmera J[YII.12.2 OCHOBBI €CTECTBEHHBIX HAYK  SIBISICTCS
qacThlo oOpazoBarenbHOil mporpammbl CIIO B cootBerctBHM ¢ PI'OC ocHOBHOrO 0011€TO
obpazoBanust Ne 1897 ¢ ywyerom TpeboBanmii DPI'OC CIIO mo cnermumansHocTH 35.02.16
DKcIUTyaTalus ¥ pEMOHT CeNbCKOXO03IHCTBEHHON TEXHUKU U 000PYIOBaHHS.

1.2. MecTo mpeamMera B CTPYKTYype oOpa3oBarteibHOi nporpammsl CIIO:

PaGouas mporpamma mpeamera JIVI1.12.2 OcHOBBI €CTECTBEHHBIX HAYyK  OTHOCHUTCS K
oOmieo0pa3oBareIbHOMY  Y4eOHOMY IMKIY OOpa3oBaTeiabHOW  MPOTrpamMMbl  CPEIHETro
npoecCHOHANBLHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMs C TOIy4YECHUEM
cpennero obmero oopazosanus ¢ yuetom tpedoBanuit ®I'OC CIIO no cnenmansaoct 35.02.16
DKCIuTyaTtanus 1 PEMOHT CeITbCKOXO3SIMICTBEHHON TEXHUKU U 000PYIOBaHUS

1.3. Pe3y1bTaThI OCBOEHHS MPeEAMETA:

OcBoeHHE conepkaHus JOMONHUTEIbHOro ydeOHoro mpemmera JYIL12.2 OcHoBb
€CTECTBEHHBIX HayK O0ECIeurBaeT JOCTHKEHHUE CTYCHTaAMH CIEAYIOUUX Pe3yabTaTOB:

e JIUYHOCMHDBIX:
JIP 6) TonepaHTHOE CO3HAHWE U IOBEACHHE B MOJIUKYJIBTYPHOM MHUpPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH JTUAJIOT C JPYTMMH JIFOJBMH, TOCTHTaTh B HEM B3aMMOIIOHUMAHWSI,
HAaXOJUTh OOIIKME WEeId W COTPYOHHYATh JUIS HUX JIOCTHIKEHHUS, CIOCOOHOCTD
IPOTHBOCTOSTH UJICOJIOTHH AKCTpEMHU3MA, HaI[MOHAJIN3Ma, KceHooouwu,
JUCKPUMHUHALIMU IO COIMAIIbHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MpPU3HAKAM
U JIPyTUM HETaTUBHBIM COITHATEHBIM SIBIICHUSIM;
JIP 9) rOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
IOPOTSKEHUM BCEH KU3HU; CO3HATENIbHOE OTHOILIEHUE K HENPEpPbIBHOMY OOpPa30BaHUIO
KaK yCJIOBHIO YCIIEIIHOM NMpodecCHOHaIbHON U O0IIECTBEHHON e TeIbHOCTH;
JIP 11) npunsTHE M peanu3alio IIeHHOCTE! 30pOBOr0 U 0e30macHoro oopas3a KU3HH,
NOTPEOHOCTH B (PU3UYECKOM  CaMOCOBEPIICHCTBOBAHHH, 3aHATHUAX CIIOPTUBHO-
03/IOPOBUTEILHON  JIEATENBHOCTBIO, HEMPHUATHE BPENHBIX TPUBBIYCK: KypPEHHS,
yrmoTpeOIeH s alKoroisl, HAPKOTHKOB;

e MemanpeomMemHblx:
MP1) ymeHue camMOCTOSITEIbHO ONpPENENTh LETU AESITEIbHOCTH U COCTABIATH IIJIaHbI
JESTENIbHOCTH; CAMOCTOSATEIBHO OCYIIECTBIATH, KOHTPOJIHPOBATh M KOPPEKTHPOBATH
JIeSITeJIbHOCTD; UCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHHS TOCTABIEHHBIX
Hene W pealu3aluy TUTAHOB JIEATEIbHOCTH; BBIOMpATh YCIEIIHBIE CTPATeTHH B
Pa3TUYHBIX CUTYAIHSX;
MP 2) ymeHue npoayKTUBHO OOIIATHCS M B3aMMOJIEHCTBOBATh B MPOLIECCE COBMECTHOM
JeSITeTbHOCTH, YYUTHIBATh TMO3HMIMU JIPYTUX YYAaCTHHKOB JIESTEIbHOCTH, d3(deKkTrBHO
pa3pemiaTh KOHGIUKTHL
MP 3) BnaseHue HaBbIKaMH MTO3HABATEJIbHOM, yUeOHO-HUCCIIEI0BATENLCKON U IPOEKTHOM
JeSITeIbHOCTH, HABBIKAMU pa3pelieHuss MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY TIOMCKY METOJIOB pEIIEeHUs MNPaKTHUYECKUX 3a/ad, MPUMEHEHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;
MP 4) TOTOBHOCT M CHOCOOHOCTHP K CaMOCTOSITEIBHOW  WH(GOPMAIMOHHO-
MO3HABATENILHON  JESITENTbHOCTH, BIAJCHUE HAaBBIKAMU TMOJYYCHHS HEOOXOAUMOM
UHPOPMALIUK W3 CIIOBApEe pPa3HBIX THIIOB, YMEHHE OPHEHTHUPOBATHCS B PAa3IMIHBIX



UCTOYHUKAX MH(OpMaIUU, KPUTHUECKU OLICHUBATh U MHTEPIPETUPOBATh HH(OPMALIHIO,
MOJIy4aeMyI0 U3 Pa3JIMYHbIX UCTOYHUKOB;

MP 5) ymMmenue wucnonb3oBaTh cpeicTBa HHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
texHojoruil (manee - MKT) B pelieHuM KOTHUTUBHBIX, KOMMYHMKATHUBHBIX U
OpraHM3alMOHHBIX 337a4y C COONIIOJIGHHEM TpeOOBAHUN DPrOHOMHKH, TEXHUKH
0€30MIaCHOCTH, TUTHUEHBI, PeCcypcocOepeKeHHUs, MPABOBBIX M 3TUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

npeomemmuuvix:

ITP1) chopmMupoBaHHOCTh MPEACTABICHUNA O POJIU U MECTe OMOJIOTMH B COBPEMEHHOM
HAyYHOH KapTHHE MHUpPA; MOHHUMAaHUE POJIM OMOJOrHH B (DOPMUPOBAHHM KPyrosopa u
(G YHKIIMOHATBHOW IPaMOTHOCTH JIJIsl pELICHHSI IPAKTUYECKUX 3a/1ay;

[1P2) BnameHue OCHOBOIOJATAOIMIMMHU TOHATUSIMH U TPEJICTABICHUSMU O >KUBOM
MpUpOJIEe, €€ YPOBHEBOW OpraHu3alMyd UM DHBOJIIOLUHU; YBEPEHHOE IOJb30BaHUE
OMOJIOTMYECKON TEPMUHOJIOTUEH M CHMBOJIMKOI;

[1P3) BnazeHue OCHOBHBIMH METOJIaMU HAYYHOI'O TIIO3HAHUS, HCIOJB3YEMBIMU IpHU
OMOJIOTUYECKUX  HCCICOBAHUAX JKUBBIX OOBEKTOB M SKOCHUCTEM: OIHMCAHHEM,
U3MEpEeHUeM, TMPOBEACHUEM HAONIOACHUM; BBISBICHHE U OIEHKAa aHTPOIOT€HHBIX
W3MEHEHUH B PUPOJE;

ITP4) cdhopMUPOBAHHOCTh COOCTBEHHON MO3UIMH IO OTHOIICHUIO K OHOJIOTHYECKOMN
nHpOpMANMY, TOJYy4aeMOW M3 pa3HBIX HMCTOYHHKOB, TJO0AIBHBIM HSKOJIOTUYECKUM
npoGyieMaM U MyTSM UX PelIeHUsI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

BoinyckHHK HayduTes:

YV Pl - caMOoCTOATENBHO ONPEAENATh L€, 33aBaTh IAPAMETPhl U KPUTEPHUH, 110
KOTOPBIM MOHO OIPEAEIUTh, YTO LEIb JOCTUTHYTA;

YV] P6 - opranm3oBbiBath 3(PEKTHBHBIA TOUCK PECypCcOB, HEOOXOIUMBIX ISt
JOCTH>KEHHSI TIOCTABJIICHHOMN LIEJIH;

Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIe NeliCTBUS

BoinyckHHK HayduTcs:

YV II1 - uckath U HaXOAUTh OOOOIEHHBIE CIOCOOBI pEIIeHHUs! 3a/lad, B TOM YHUCIE,
OCYIIECTBIATh Pa3BePHYTHIH MHPOPMAIIMOHHBIN MMOUCK M CTaBUTh Ha €r0 OCHOBE HOBBIE
(yueOHbIe U TO3HABATENBHEIC) 3a/1a4H;

YV 117 - MEHATh U yAEpKUBATh pa3HbIE TO3UIIMHU B IO3HABATEIILHOMN AEATEILHOCTH.
KoMMyHHKaTHBHBIE yHUBepPCAJIbHbIC Y4eOHbIe 1efiCTBUSA

BrinyckHHUK HAayuuTCSA:

- TIPU OCYILECTBJICHUH TPYMIOBOH pabOTHl ObITh KaK PYKOBOJAUTENEM, TaK U UJICHOM
KOMaHJIbI B Pa3HbIX POJSIX (F€HEpaTop HACH, KPUTHK, WCIIOJHHUTEINb, BBICTYIAIOIIHH,
JKCIEPT U T.1.);

- pa3BepHYTO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIOJb30BaHUEM
aJIeKBATHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPEJCTB;

OcBoenue conepxxanus npeamera YIIB.11. buonorus obecrieunBaet JOCTHKEHHE
00yJaroNUMHUCS CIAEAYIOIMMNX PE3YJIbTATOB PeaTN3alluy MPOTPAMMbI BOCTTUTAHUS:

JIP 3) Cobmroaromiuii HOpMbI PAaBOMOPSAKA, CIEAYIOUINI HleanaM rpaKJaHCKOTO
oOmecTBa, obecrieueHust 0€30MacHOCTH, TIpaB U cBOOO rpaxaad Poccun. JIosmbpHBIHN K
yCTaHOBKAM U TIPOSIBICHUSM MPECTaBUTENEH CYOKYIbTYp, OTIMYAIONINN UX OT TPYIII C
)IeCTPYKTHBHBIM 1 J€BUAHTHBIM ITOBCACHUCM. HeMOHCTpI/Ip}IIOHII/Iﬁ HerI/IHTI/Ie nu
MIPEeIyIPEexAAONINN COUATHLHO OMACHOE TOBEICHUE OKPYKAIOIIUX



JIP 9) Cobmroaromuii ¥ IpomnaranIdpyoIIri MpaBuiia 3I0pPOBOTO B 0€3011aCHOTO
o0pasa KHU3HH, CIIOPTa; MPEIYNPEK AU JINOO0 MPEOJ0IEBAIONTNI 3aBUCUMOCTH OT
aJIKOTOJIs1, TabaKa, ICUXOAKTHBHBIX BEIICCTB, a3aPTHBIX UTP U T.lI. COXpaHSIIOMINN
ICUXOJOTUYCCKYIO yCTOfI‘-IHBOCTB B CUTYaTHBHO CJIOXXHBIX WK CTPCMHUTCIIBHO
MEHSIFOIIUXCS CUTYAIHSIX.

JIP 10) 3aboTsmuiics 0 3alIUTE OKPYKAIOIIEH Cpeibl, COOCTBEHHOMN U UyKOi
0€301acHOCTH, B TOM YHUCJIE IU(PPOBOH.



CTPYKTYPA U COAEP/KAHUE ITPEJIMETA

AYIL.12.2 OCHOBbBI ECTECTBEHHBIX HAYK
1.1. O6bem npeamera, BUAbI y4eOHOH padoThI

Bup yueOHoii padoTbl Oo0bem yacos

MaxkcuMaJjibHasi ydyeOHasi HATPy3Ka -

CamocrosTesbHasi padora (He 0osee 20%) -

Oos3aTeabHas yuedHasi HATpy3Ka 36

B TOM YHCJIC:

TeopeTHIecKoe 00ydeHNe 18

MPaKTUIECKUE 3aHIATUS (€CITH MPEIYCMOTPEHO) 18

CamocmosimenvHas paboma (Movko 015 padouux npo2pamm) -

HpOMe)KyTO‘lHaH aTTeCTalus NPpOBOAUTCA B (bopMe -apyrast (I)opMa KOHTPOJIA




2.2. Temamuueckuii nnau u cooepycanue npeomema /[YII 12.2 Ocnoevl ecmecmeeHHbIX HAYK.

Haumenosanue Cooeporcanue yuedbnozo mamepuana u popml opzanuzayuu Obvem uacos yvia Koo JIP
pazoenoe u mem oesamenbHOCmu 00y uaoujuxcs Ppeanuzayuu
npozpammol
6ocnumanus
1 2 3 4 5
Begeoenue
Tema 1. Cooepircanue yuedonozo mamepuana Yposens
Breenue 0C60€eHUA
1.1. 3HakOoMCTBO ¢ 00bEKTaMH U3yUYCHHUSI OUOJIOTHH. 2 2 JIP 9, JIP 11, JIP 9
BbrlsBiI€HHE POJIU OUONIOTUM B (POPMUPOBAHMHU COBPEMEHHOM IP1
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPa U IPAKTUUECKOU
JIeATENIBHOCTH JIIOAEH
Tema 2. Cooepircanue yuedonozo mamepuana Yposensb
Kaerka OCBOEHHMS
2.1 XumMndeckast OpraHu3anus KIeTKH (OpraHn4ecKre M HEOpraHuuecKue 2,3 2 JIP 11, I1P2
BEIIECTBA)
Ilpakmuueckoe 3anamue 1. Ctpoerne n GpyHKINHU KieTkd. Habmronenue 3 2 JIP 11, MP5,
KJIETOK pPACTeHUH W JKUBOTHBIX II0JI MHKPOCKONIOM Ha TOTOBBIX MP, Iip46
MHKpOIIpenaparax, ux oricaHue.
Tema 3. Cooepircanue yuedonozo mamepuana Yposens
Oprasusm oceoenus
3.1 Pa3mHOXeHHE opraHn3MoB. UHANBHIyaIEHOE Pa3BUTHE OPTaHU3MOB. 2,3 2 I1P2
Ilpakmuueckoe 3anamue 2. BpisBlieHWE W ONHUCaHWE TPU3HAKOB 3 2 JIP 11, ITP4
CXOJCTBA 3apOJblllieii dYegoBeKa M JAPYrMX [O3BOHOYHBIX, Kak
JIOKa3aTeJIbCTBO MX YBOJIOLIMOHHOTO POJICTBA.
Tema 4. 4.1. OCHOBBI YYEHHUS O HACJIEJICTBEHHOCTH U U3MEHYNBOCTH. 3 2 JIP 9, MP 2,
OCHOBBI reHeTUKH P2




M CeJIEKIINH 4.2. OCHOBBI CENEKITUH PACTCHHH, )XKUBOTHBIX H MUKPOOPTaHU3MOB. 3 JIP 9, T1P2
Ilpakmuueckoe 3anamue 3 AHanu3 (PEHOTUIHYCCKOW H3MEHUMBOCTH. 3 JIP 11, I1P4, JIP 3,JIP 9
BrisiBieHne MyTareHOB B OKpYJKarolied cpeme, W KOCBEHHAas OICHKA MP6
BO3MOYKHOTO HIX BIIUSTHHS HA OPTaHHU3M.
Tema 5. Cooepircanue yuedonozo mamepuana Yposens
Ipoucxoxknenne u oceoenun
pasBuTHe xu3Hu Ha | .1 IIpoHCXox/IeHIe 1 HaYalbHBIC STallbl PA3BUTHS JKU3HH Ha 3emile. 2,3 JIP 9, MP2,
3emure. 1IP2, YY1 P6
DBOJIIOLHOHHOE 5.2. AuTpormorenes. YenoBeueckne pachl. 3 JIP 6, MP 2,
Y4eHue I1P2
Ilpakmuueckoe 3anamue4 Vicropus pa3BuTHUs 3BOJIOIUOHHBIX UIEH. JIP 9, MP5,
AHanu3 ¥ OI[CHKA PA3INYHBIX TUIOTE3 TPOUCXOKICHIS KU3HH. YYIOIIL VY I
17
TeMma 6. Cooepircanue yuedonozo mamepuana Yposens
o0ceoeHus
KOCUCTEMBI
Jxocucre 6.1. Dxonorudeckue HaKTOPHI, MUIIEBBIC CBA3H, MEKBHIOBBIC 2,3 JIP 9, MP 2, JIP 10
B3aUMOOTHOIIICHUS I1P2
Ilpakmuueckoe 3anamue 5 CpaBHUTEIHHOE OMUCAHUE OJHOM U3 3 JIP 9, MP35, JIP 10
€CTECTBECHHBIX IIPUPOJHBIX CHCTEM (HaIpuMep, Jieca) U KaKoi-HuOy b MP6, T1P 3,
arposKOCHCTEMEBI (HapuMep, MireHnaHoro mois). Co3ganue VY Pl
HCKYCCTBEHHON SKOCHCTEMBI (IIPECHOBOIHBIN aKBapUyM).
Ilpakmuueckoe 3anamue 6 CocTaBieHle CXeM MEePEAay BELIECTB U 3 JIP 9, MP35, JIP 10
SHEPTHH 1O IETsIM MUTAHKS B IPUPOIHOI SKOCHCTEME U arpoICHO3E. MP6, IIp4
IlIpakxmuueckoe 3anamue 7 Onmcanue oco0eil 0HOTO BUIA IO 3 JIP 9, MP35, JIP 10
MoporormaeckoMy kpurepuro. [IprucmocobaeHne opraHu3MoB K pa3HbIM MP6, IIp4
cpenam oOuTaHUs (BOJHOM, HA36MHO-BO3IYIITHO, TOYBEHHOI).
6.2. Yuenne B.I Bepranckoro o 6uocdepe. Ponb )xuBbIX Oprann3MoB B 3 JIP 9, MP5, JIP 10
ouocdepe. Usmenenns B 6uocdepe. [locaencTBus AeaTenbHOCTA MP6, TIP3
4yeoBeKa B OKpyKatomiei cpezae. ['modaapHbIe IKOJTOTHIECKUE TPOOIeMBbI
U IIyTH WX PEIICHHS.
Ilpakmuueckoe 3anamue 8 BoznericTBre MpON3BOACTBEHHON 3 JIP 9, MP5, JIP 10
JIEATEIBHOCTH Ha OKPYXKAIONIYIO Cpely B 00JIacTH CBOeH Oy mymieit MP6, TIP3
npodeccun
Ilpakmuueckoe 3anamue 9 Onucanne aHTPOIIOT€HHBIX N3MEHEHHUH B 3 JIP 9, MP5, JIP 10

C€CTCCTBCHHBIX IMPUPOIHBIX naHﬂma(bTax CBOEH MECTHOCTH.




MP6,

Bcezo:

36




1. YCJI0OBUSA PEAJIM3ALUU ITPOI'PAMMBI
AVIL.12.2 OCHOBBI ECTECTBEHHBIX HAYK

3.1. Mamepuanvno-mexnuueckoe obecneuenue

Peanuzanus nporpamMmel yuebnoit quctmrminabl JIYI1.12.2 OcHOBBI eCTeCTBEHHBIX HAayK TpeOyeT
HaJu4re ydeOHOro KabuHeTa

O6opynoBanue yaeOHOro KabuHeTa U paboynx MecT KabuHeTa:
- IOCAIOYHBIE MECTA M0 KOJIUIECTBY 00YUaIOIIUXCS;

- pabouee MeCTo MperoIaBaTels;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOHIA TI0 KOJIOTHH;

TexHuueckue cpeicTBa 00y4eHus:

- HoyTOyK HP (M mepcoHanbpHBIN KOMIBIOTED);
- MaHumysaTop Tuna Meib Genius NetScroll;
- OTHETYIIUTEIb YIIICKUCIOTHBIN;

- IPUHTED;

- KOJIOHKH;

- IHTEPAaKTUBHAS JTOCKA.

3.2. Hugpopmayuonnoe obecneuenue ooyuenus
Ilepeuens ucnonvzyemoix yueonvix uzoanuit, Hnmepnem-pecypcos
OcHoenble ucmouHUKU (ReuamHuble U30aHU):

1.bensieB [I.K. buonorus 10 xi.: yae6nuk I1.M.boponun, I'.M./Ipimiuir.- 3-e uzn., crep.-MockBa:
[Tpocsemenwne, 2017.-224c¢. : un.- ISBN 978-5-09-0465300-4. Tekct: HeMOCPEACTBEHHBIN.

2. Mupkun b.M. Dkonorus: yueobuuk\ 5.M. Mupkun, JL.I'. Haymosa, C.B. Cymatoxus.-5-¢ us.
Hcmp.- M.: UL «Benrana-I'padp», 2019.-400c.- ISBN 978-5-360-07985-9.- Tekcr:
HEINIOCPEACTBEHHBIN.

3. Dkonorus: 6a30BbIi ypoBeHb: 10-11 knaccsl: yueonuk/moa.pen. U.A. Xurapesa.-7-e u3zz.
[Tepepab.- M.: [Ipoda, 2019.- 302c.- ISBN 978-5-358-23088-0.- Tekct: HemocpeACTBEHHBIH.

Jonoanumenvuvie ucmouHuxku (nevwamuvle U30aHUL)

4 . KoncrautunoB B.M. buonorus : yaeOHuUK 7151 00pa3oBat. YUpexACHUI Had. U CPe].
npod.obpazoBanus / A.I'.Pezanos, O.E.®azneera; nmoxa pea. B.M. Koncrantunona. - M: Akanemus,
2015.-320 c. ISBN 978-5-7695-5444-5. TekcT: HEMOCPEACTBEHHBIN.

(271eKmponHbIE U30AHUA):

5. www. window. edu. ru (EquHoe okHO JtocTyma Kk o0pa3oBaTenbHbIM pecypcaM MHTepHeTa no
Ouosorum).
6.www. www. sbio. info (Bcs 6uonorus. CoBpeMenHasi OMOJI0THS, CTaThU, HOBOCTH, OMOTHOTEKA).



4 XAPAKTEPUCTUKA OCHOBHBIX BUJOB JEATEJIBHOCTH OBYYAIOIIIUXCA

Conep:xanue o0y4eHusi (paseabl
NPpOrpaMMeI)

XapaKkTepucTHKA OCHOBHBIX BH/OB JIeSITeJIbHOCTH
oO0yuyamuxcs (Ha ypoBHe y4eOHBIX JeiicTBHIi-
npeaMeTHBIX)

DopMBbI M METOABI
OLIEHKH

Bsenenue.

3HAaKOMUTBCS C OWOJOTMYECKUMH CHCTEMaMH Pa3HOTo
YPOBHS: KJIETKOH, OpPraHW3MOM, MOMYJISLHUEH, SKOCHCTEMOH,
6uocdepoii.

OmnpenensaTs poib OHOJIOTHH B (POPMHUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTUHBl MHpAa U TPaKTUYECKOU
NEeATEIILHOCTH JTIOAEH.

CoOnromaTh mTpaBWiIa TOBENEHHWS B TNPUpPONE, OEpekHO
OTHOCHUTBCS K OHOJIOTHYECKMM OOBEeKTaM (pacTeHHsIM |
YKMBOTHBIM U MX COOOIIECTBAM) U MX OXpaHe

VYerHbll onpoc,
HAaKOIIUTEJILHOE
OLICHUBaHHE

Yyenue o KJIeTKe

IIpoBoauTh CpaBHEHHE XMMHWYECKON OpraHU3allMU KUBBIX U
HEXHUBBIX 00BEKTOB.

Nmers  mpencraBieHHWe O pONM  OpPraHUYECKUX U
HEOPTaHUUYECKUX BEIIECTB B KIETKE

MN3yuatp cTpoeHME  KIETOK JyKapuoT, CTPOEHUE U
MHOTO00pa3ne KIETOK PACTeHHH M JKUBOTHBIX C ITOMOIIBIO
MUKpONPENapaTos.

Habmromate  KJIETKM  pacTeHHH ®  JKMBOTHBIX  TIOT
MHUKPOCKOIIOM Ha FTOTOBBIX MUKPOIpENapaTax, UX ONUCHIBATD.
['oToBUTH U ONMCHIBATE MUKPOIIPENAPATHI KJIIETOK pACTEHUH.
CpaBHUBATh CTPOCHHUE KJIETOK PACTEHUH U JKUBOTHBIX IO
TOTOBBIM MHKpOIIpEnapaTam

CTpouTbh CXEMBI JHEPreTHYecKOro oOMeHa M OHOCHHTEe3a
Oenka.

HNmeTts mnpencrtaBieHWE O NPOCTPAHCTBEHHOW CTPYKType
6enka, monexyn JJHK u PHK

3HAKOMUTHCS ¢ KIIETOYHOM TEOpUEH CTPOCHUS OPTraHU3MOB.
CaMOCTOATENBHO UCKATh JOKA3aTENbCTBA TOTO, YTO KIETKA —
JJ€eMEHTapHasl JKUBas CHUCTEMA U OCHOBHAsl CTPYKTYpHO-
(yHKIMOHATBbHAS SIUHUIIA BCEX YKUBBIX OPTaHN3MOB

VYerHbll onpoc,
HaKOIMUTEJIbHOE
oneHuBanue, 113 1

OpranusMm. PasmHOXKEeHHE U
WHIUBUAYAIbHOE Pa3BUTHE
OpraHUu3MOB

OBnazeBaTh 3HAaHMSAMH O Pa3MHOKEHHH KaK O BayKHEHIIEM
CBOHCTBE JKUBBIX OPTraHN3MOB.

YMeTh CaMOCTOATENbHO HAaXOJWTh OTIMYHMS MHTO3a OT
Meiio3a, oOmpenaeNsiss D3BONIOLMOHHYIO pOJIb 3THX BHJOB
JIeTICHUST KIIETKH.

3HAaKOMHUTBCA C OCHOBHBIMH CTAaJUsIMM OHTOT€HE3a Ha
IIpUMepe Pa3BUTHUS TO3BOHOYHBIX )KHBOTHBIX.

YMeTh  XapakTepu3oBaTh CTaJUM  IOCTIMOPHOHANBHOTO
Pa3BUTH Ha IPHMEpPE YeOBeKa.

3HAaKOMUTBCS € TPUYMHAMHM HapyIIeHWH B  pa3BUTHH
OpraHU3MOB.

Pa3BuBath ymMeHUs MpaBUILHO (POPMHUPOBATH J0KA3aTEIBHYIO
0a3y BOIOLIMOHHOTO PAa3BUTHS )KHBOTHOTO MUPa

BBISBISITE M ONMCHIBATH HPU3HAKH CXOACTBA 3apOJIBIIICH
YeJIoBeKa M APYIMX ITO3BOHOYHBIX KaK JIOKA3aTeNbCTBA HMX
9BOJIIOI[IOHHOTO POJICTBA.

[lomygaTe TpeACTaBICHHS O TOCIEACTBUAX  BIUSHUA
QJIKOTOJI, HUKOTHHA, HApKOTHYECKUX BEIIECTB, 3arps3HEHUS
Cpesl Ha pa3sBUTHE M PENPOAYKTHBHOE 37I0POBBE YEIOBEKa

VYerHbll onpoc,
HaKOIHUTENBHOE
onenuBanmue, [13 2

OCHOBBI T€HETHKA 1 CCJIICKIIMH

3HAKOMUTECSI C HACJIEICTBEHHOM M HEHACIEICTBEHHOM
M3MEHYUBOCTHIO U €€ OHMOJIOTHUECKOH pOJIBI0 B OSBOJIIOIHH
JKUBOTO MUpa.

HmMets npeacTaBieHye o0 CBSI3U T€HETUKU U MEIULIMHBL.
3HAKOMMTBCS C HACJIEACTBEHHBIMHU OOJIE3HIMH UYEIOBEKa, MX
MIPUYHHAMY U TIPOPUIAKTUKOM.

W3yyarh BAMSIHMS aJIKOIOJM3Ma, HApKOMAaHUHU, KypeHHs Ha
HACJIeICTBEHHOCTh Ha BUAEOMaTepHare.

VYeTHbll onpoc,
HaKOIMUTEIbHOE
onenuBanue, [13 3
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AHanu3upoBaTh HEHOTUIMHYECKYIO H3MEHINBOCTH. BBISBIATH
MyTareHsl B OKpY>Karouei cpeze .

HNMers mpexncraBieHUsi O TEHETHUKE KaK O TEOPETUYECKOM
OCHOBE CEJICKI[UH.

Pa3BuBaTh MeTanpeaMETHBIE YMEHUS B IPOLECCE HAXOXKACHUS
HA KapTe IICHTPOB MHOT0O0pasusi © TMPOUCXOKICHHS
KyJNbTYypHBIX PAaCTCHHH W IOMAIIHUX >KUBOTHBIX, OTKPBITHIX
H. 1. BaBuiioBeIM.

W3ydaTs MeTOIBI THOPUAN3ALNN U UCKYCCTBEHHOTO O0TOOpA.
YMeTp pa30mpaTtbcs B OTHYECKHX AacleKTaX HEKOTOPBIX
JOCTIDKEHUH B OMOTEXHOJIOTHH: KIOHHPOBAHUH JKUBOTHBIX H
pobyeMax KIIOHHPOBAHUS YEIOBEKA.

3HAaKOMHUTBCSI C OCHOBHBIMH JOCTHKEHHUSMH COBpPEMEHHOM
CeJIeKIIUU KYJbTYPHBIX PACTCHUU, JOMAIIHUX >KUBOTHBIX H
MUKPOOPTaHU3MOB

[IpoucxosxaeHue 1 pasBUTHE )KU3HH
Ha 3emiie. DBONIOLIMOHHOE yUeHHE

AHanu3upoBaTh U OLEHHMBaTh  pa3MYHBIE  THUIOTE3HI
MIPOUCXOKACHHS YKU3HHU.

Wmers mpencraBieHHss 00 YCIO0KHEHUHM XXKHMBBIX OPraHHU3MOB
Ha 3emie B POLECcCe IBOIIOIHH.

YMeTh 3KCIEpPUMEHTAIbHBIM ITyTEM BBIIBISITH aJalTHBHBIC
0COOEHHOCTH OPTaHU3MOB, MX OTHOCHUTEIBHBIN XapakTep.
3HAKOMUTHCS C HEKOTOPBIMH IIPEJCTABUTEISAMH PEIKUX H
MCUE3alONINX BUAOB PACTCHNH W )KUBOTHBIX.

IIpoBognTe  ommcanme  ocobeil  ogHOrO  BHAAa 110
MOp(oIOrHYecKOMy KPHUTEPHUIO npu BBITOJTHEHUH
11a00paTOPHO# PabOoTHI.

BBISIBISITE 4epThI MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Pa3HBbIM
cpenam obuTaHus (BOAHOM, HA3€MHOBO3IYIIIHOH, TOYBEHHOI)
W3ydaTh Hacienus 4yesloBeYeCTBa HAa MpPUMEpEe 3HAKOMCTBA C
uctopueit pa3Butus dBoironoHHbIX uae K. Jlunnes, XK. b.
Jlamapka Y. {apsuna.

OueHnBaTh pPOJIb BOJIONHMOHHOTO YYCHHS B (DOPMHUPOBAHUH
COBPEMEHHOW €CTECTBCHHO-HAYYHOH KapTHHBI MUPA.
Pa3BuBath criocoOHOCTH SICHO ¥ TOYHO M3JIaraTh CBOU MBICTIH,
JOTHYEeCKH  OOOCHOBBIBATH CBOIO  TOYKY  3pEHHA,
BOCIIPUHMMATh M AaHAIN3UPOBATH MHEHHUS COOECEIHUKOB,
NPU3HaBasi IPABO JPYroro YesioBeKa Ha MHOE MHEHHE
3HAaKOMUTBCS € KOHLENIWEeH BHJA, €€ KPUTepHUSIMHU,
noJI0upaTh MpPUMEpPbl TOTO, YTO IOIMYJISIUS — CTPYKTYpHas
€IMHMIA BU/Ia U DBOJIIOLHH.

3HAKOMUTBCS € JBIDKYIIMMECS CHJIAMHM 3BOJIIOIMU U ee
JI0Ka3aTeIbCTBAMH.

YMeTh OTcTauBaTh MHEHHE, O COXPaHEHHH OMOJOTHYECKOTO
MHOroo0pasuss Kak OCHOBE YCTOWYMBOCTH OHocdepsl U
MIPOTPECCUBHOTO €€ Pa3BHUTHSL.

YMeTh BBISIBISITh IPHYMHBI BEIMHPAHHUS BUJIOB

VYerHbll onpoc,
HAKOIHUTEIILHOE
orieHuBanue, 113 4

HpOI/ICXO)KI[CHI/IC YCJI0OBCKa

AHan3upoBaTh M OLIEHUBATH PA3JIMYHbIE THIIOTE3HI O
TIPOMCXOK/ICHUH YEJIOBEKA.

Pa3BuBaTh yMEHHS CTPOUTH TOKA3aTeIbHYIO 06a3y 10
CPaBHUTEIHHON XapaKTEPUCTHUKE YEIOBEKa U IPUMATOB,
JIOKa3bIBasi UX POJICTBO.

BEISBIATE 3TAmBl 3BOMIONNHN YEIOBEKa

YMeTh J0Ka3bIBaTh PABEHCTBO YEIOBEYECKHUX pac Ha
OCHOBAaHMH UX POJICTBA U €IMHCTBA MIPOUCXOKICHUS.
Pa3BuBath TONEPaHTHOCTD, KPUTHKY pacu3Ma BO BCEX €TI0
TIPOSIBIICHUSIX

VYerHbll onpoc,
HaKOIHUTEIbHOE
onenuBanue, [13 7

OCHOBBI PKOJIOTHH

W3zyyate sxonorudeckne (GhakTopbl ¥ UX BIMSHUS Ha
OpraHU3MBI.

3HAKOMUTHCA C IKOJIOTHYECKUMU CUCTEMAMU, UX BUJIOBOU U
IIPOCTPAHCTBEHHOM CTPYKTypaMH.

YMeTh 00BSICHATE IPUYMHBI YCTOHYHUBOCTH M CMEHBI
9KOCHCTEM.

3HAKOMHTHCS C MEKBHJIOBBIMHU B3aMMOOTHOIICHUSIMH B

VYceTHbli onpoc,
HaKOIUTEJIbHOE

onenusanwe, I13 5,6,7,8,9

12




9KOCHCTEME: KOHKYPEHIHEH, CHMOMO30M, XHIITHUIECTBOM,
apasuTU3MOM.

YMeThb CTPOUTH IPYCHOCTh PACTUTEIILHOIO COOOIIECTBa,
IIUIIEBbIC LIETTH U CETH B OMOLICHO3€, a TAK)KE SKOJIOTHIECKUE
MTUpaMUIbIL.

3HaTh OTJIMYUTEIbHBIC IPU3HAKU UCKYCCTBEHHBIX COOOLIECTB
— arpodKOCHCTEMEHI B ypboskocucTeMbl. OTIHCHIBATH
AHTPOIIOTCHHBIC H3MEHEHUSI B €CTECTBEHHBIX ITPUPOIHBIX
nmaramadTax cBOeH MECTHOCTH.

JlaBaTh CpaBHUTEIBHOE OMHMCAHUE OJHOW U3 €CTECTBEHHBIX
MIPUPOIHEIX CHCTEM (HAIpUMep, Jieca) H KaKoH-HHOYIb
arpo’KOCHUCTEMEBI (HAIIPUMED, MIIICHUIHOTO TOJIS).
CocTaBisTh CXEMBI IIepe/lauy BEIIECTB U SHEPTUH 10 LETSIM
MIUTaHMS B IPUPOJHON SKOCHCTEME M arpoueHo3e
3nakoMuThes ¢ ydyenueM B. U. Beprazackoro o 6uocdepe kak
0 rI100aJIbHOM SKOCHCTEME.

Hmets npeacTaBieHnst 0 cXeMe 9KOCUCTEMBI Ha ITpuMepe
6uocdepsl, KpyroBOpOTE BEIIECTB U NPEBPAILCHUN SHEPTUH B
6uocdepe.

YMeTh JOKa3bIBaTh POJIb JKUBBIX OPTaHU3MOB B Onocdepe Ha
KOHKPETHBIX IPUMEPax

Haxoauts cBs31 m3MeHeHus B 6brocgepe ¢ moCIeICTBUIMA
JeATeIbHOCTH YeJIOBEKa B OKPYKAIOIIEH cperie.

YMeTh olpenensaTh BO3ACHCTBHE IPOU3BOACTBEHHON
JIeATENIbHOCTH Ha OKPYIKAIOIIYIO Cpely B 001acTH CBOEH
Oyayiei npodeccuu.

3HAKOMHTHCS C FJ'IO6aJ'II)HI)IMI/I 3KOJIOTHYCCKUMU HpO6HeMaMI/I
U YMETbh ONpPEeNeATh MyTH UX pemeHus. OnuceBaTh U
MPaKTHYECKU CO3/1aBaTh UCKYCCTBEHHBIE SKOCUCTEMBI
(TIpecHOBOTHOTO aKBapuyMa).

PermmaTs sKoOrMUECKHE 3a1a49H.

JleMOHCTpHPOBaTh YMEHHS IIOCTAHOBKH LENIeH
JeATeNTbHOCTH, TUIAHUPOBAHUS COOCTBEHHOH AEATETPHOCTH
JUTSL TOCTHDKEHUSI ITOCTABIICHHBIX IIETICH, TPEIBUICHUS
BO3MOJXKHBIX PE3yJIbTATOB 3THX JCHCTBHUIN, OPTaHU3ALNH
CaMOKOHTPOJIA U OUCHKH MOJTYYCHHBIX PE3YyJIbTATOB.
CobroiaTh paBuiIa MOBEIEHHS B IpUpoAe, OepexHO
OTHOCHTBCS K OMOJIOrMYECKUM 00beKTaM (pacTeHHUsIM,
JKUBOTHBIM M MX COOOIIIECTBAM) U UX OXpaHe
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