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1. IHosicHuTeIbHAA 3aIUCKA

PabGouass mnporpamma yueOHOro mnpeamera «Ouomorus» ansa 10 Kkiacca
MOJITOTOBJIEHA B COOTBETCTBUU C:

1. denepanbabiM 3ak0oHOM «OO0 oOpazoBanuu B Poccuiickoit deaepanum» ot
29.12.2012 r. Ne 273-®3, B AeHCTBYIOIICH PEAAKIINY;

2. npukazoM MunoOpHayku Poccun ot 17 mas 2012 1. Ne 413 «O6
YTBEPXKACHUHU (PEeIepPaNbHOTO TOCYAapCTBEHHOTO OOpa30BaTENbHOTO CTaHIApTa
cpenHero obmiero oopazoBanus» (3apeructpupoat 07. 06. 2012 r. N 24480);

3. nmpukazoM MunHucrepcTBa mnpocsenieHus Poccuiickon ®Penepanuu  OT
12.08.2022 Ne 732 «O BHeceHHHM U3MEHEHHI B (heepalibHbIi rOCY1apCTBEHHBIN
oOpa3oBaTeNbHBI CTAaHAAPT CpPEIHEro oOLIero oOpa30BaHUs, YTBEPKIACHHBIN
npuka3oM MuHuctepcTBa oOpa3zoBaHusa U Hayku Poccuiickoit @enepanuu ot 17
Mmas 2012 r. Ne 413» (3apeructpupoas 12.09.2022 Ne 70034);

4, npukazoM MuHucrepcrBa npocemeHus: Poccuiickoit ®@enepaunn Ne 1028
or 27.12.2023 «O BHeCeHMM HU3MEHEHHWH B HEKOTOpbIE IpHKa3bl MuHHCTEpCTBA
oOpa3zoBanus u Hayku Poccuiickoit ®enepanuu 1 MuHUCTEPCTBA TPOCBEIICHUS
Poccuiickoii  @epepauun, Kacarommecss — (QeaepalibHbIX — TOCYJapCTBEHHBIX
oOpa3oBaTeNbHBIX CTAHJAPTOB OCHOBHOTO OOIIEro 0Opa3oBaHUS W CPEIHETO
obmrero oopaszoBanus» (3apeructpuponan 02.02.2024 Ne 77121);

S. npukazoM MunucrepcrBa mnpocsemenuss PO ot 12.02.2025 Ne 93 «O
BHECEHWHM W3MEHeHMss B moamyHkT 18.3.1 mnyskra 18.3 denepaibHoro
roCcyJIJapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CPEIHEro OOIIero oopa3oBaHus,
YTBEPKJIEHHOTO TpHKa3oM MuHucrepcTBa oOpa3zoBaHus UM Hayku Poccuiickoi
®epneparuu ot 17 masg 2012 r. Ne 413» (3apeructpupoan 17.03.2025 Ne 81559);
6. dbenepanpHOl 00pa30BaTENIBLHON MPOTPAMMON cpeHero odIero oopa3oBaHus,
yTBepxkaeHHOM mpukazoM Ne 371 MunucrepctBa mpocBenieHus Poccuiickoit
Oenepanyu oT 18.05.23, ¢ U”BMEHEHUSIMH U JOTIOJTHEHUSIMU,

7. npukazom MuHnucrepcrBa mnpocsemieHus Poccuiickon ®enepanun ot 09.10.
2024 No704 o BHECEHMM W3MEHEHMIl B HEKOTOpble NpHKa3bl MHUHHCTEPCTBA

MPOCBEIICHUS Poccuiickon Oenepaunu, Kacarommecs benepaabHbIX



0o0pa30BaTeNpbHBIX NPOrpaMM HAYaJbHOTO OO0IIEero 00pa3oBaHUs, OCHOBHOTO
o01mrero o0pa3oBaHus U CPEAHETO 00Iero 00pa3oBaHMs;

8. denepanbHO 00pa3zoBaTEIBLHON MpPOrpaMMON CpeHEro OoO0Iero oOpa3oBaHMS
1o Ononoruu (0a3oBbIid ypoBeHb), MOCKBa;

9. uHPOPMAIIMOHHO-METOJIMYECKUM MUCHMOM 00 OCOOCHHOCTSIX MpPEnoiaBaHus
yaebHoro npeameta «buosorusi» B 2025/2026 yueOHOM TOY;

10. ocHOBHO#1 00pa30BaTENBHON MTPOTPAMMOM CpeaHETO 001Iero oopasopanus YUY
OO «IlerpoBckas mIKOJIay,

11. mporpammoit Boctintanust HY OO «lletpoBckas mkosiay;

12. mpukazom MunucrepctBa mnpocBemeHuss Poccmiickon @enepaumn  OT
23.07.2025 Ne 551 "OG ytBepxkiaeHuu (enepaabHOTO TEPEUHS SICKTPOHHBIX
00pa30oBaTeNbHBIX PECYPCOB, MOMYILIEHHBIX K HKCIOJb30BAHUIO TMPHU peATU3aLHH
UMEIOIIUX TOCYAApCTBEHHYIO aKKpEIUTallMi0 00pa3oBaTelIbHBIX MPOrpamMm
HAYaJIbHOTO 00I1IEro, OCHOBHOT'O 00ILIEro, CpeaHero oo1ero oopazoBaHus’".
N3yuenne Ouonoruu Ha 0a30BOM YpPOBHE OpPHEHTHUPOBAHO Ha oOOecredYeHue
o011eo0pa3oBaTeIbHON U OOIIEKYIbTYPHOU MOATOTOBKY BBIITYCKHUKOB.

Ha 0a3oBoM ypoBHE m3yuyeHue npeamera «buonorus» B yactud (GOpMUPOBAHUS Y
oOyyaroluxcss HayyHOTO MHPOBO33PEHHUS, OCBOCHHs OOIEHAYYHBIX METOJOB,
OCBOEHHUS IMPAKTHYECKOI0 MPUMEHEHUS HAy4YHbIX 3HAHUM OCHOBAaHO Ha
MEXIPEIMETHBIX  CBS3IX  C  MpeaMeraMd  oOJacTedl  €CTECTBEHHBIX,
MaTEeMaTUYECKUX U TYMAaHUTAPHBIX HAYK.

B cucreme ecrecTBEeHHO-Hay4HOTo 00pa3oBaHMs OMOJIOTHS KaK y4eOHbIH MpeaMeT
3aHMMAaeT Ba)XHOE MeCTO B (POPMHUPOBAHUU:

HAay4YHOU KapTHUHBI MUPA;

(GyHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl IOBCETHEBHOM KU3HM;
HAaBBIKOB 37I0POBOT0 M 0€30MacHOro Ui 4eslOBeKa U OKpY’Karollel cpeasl oOpasza
KU3HU;

HKOJIOTUYECKOTO CO3HAHUS;

OCHHOCTHOI'O OTHOIIICHHUA K JKMBOU IMPUPOJAC U YCIIOBCKY,



COOCTBEHHOW TMO3WMIMU TIO0 OTHOUICHHIO K OHOJOrHYeckod uHopMaIu,
IIOJIy4a€MOU U3 Pa3HBIX UCTOYHUKOB.

N3yyenue Ouonoruu co3naér yciaoBus il (GopMupoBaHus y 0O0ydaromuxcs
UHTEIJICKTYalbHBIX, TPAKIAHCKUX, KOMMYHUKAIIMOHHBIX U HH(POPMAIIMOHHBIX
KOMIIETEHITU .

N3yuenue kypca «buonorus» B cTapuiedl IIKOJIE HalpaBiIC€HO Ha pelIeHUe
CIIEYIOIINX 3a/1a4:

1) dopmupoBanue cucTeMbl OHOJOIMUYECKHMX 3HAHUKW KAk KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTHHBI MHPA;

2) pa3BUTHE JMYHOCTH OOYYAIOMIMXCS, WX WHTEIUICKTYaJIbHOE W HPABCTBEHHOE
COBEpIICHCTBOBAHUE, (POPMUPOBAHUE Y HUX T'YMAHUCTUYECKUX OTHOILUEHUH WU
HKOJIOTUYECKH IEJIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYJOBOU ACSITEILHOCTH;

3) BbIpabOTKY MOHUMAaHUsSI OOIIECTBEHHON MOTPEOHOCTH B pa3BUTHM OUOJIOTHH, a
Takke (POPMUPOBAHUE OTHOLIEHHS K OMOJIOTUM KaK BO3MOXHOU 00s1acTH OyayIen
IIPAKTUYECKOMN JEATEIBHOCTH.

[lean Owmonornueckoro oOpa3oBaHMsl B cTapuiedl mikone (OpMyIUPYIOTCS Ha
HECKOJIbKMX  YPOBHSIX: TJ00adbHOM, METampeIMETHOM, JIMYHOCTHOM |
IpEeIMETHOM, Ha YypOBHE TpeOOBaHUI K pe3ysibTaTaM OCBOCHMS COJIEp>KaHUs
IPEeIMETHBIX MPOTPaMM.

['moGanbHble 1EnH OHOJOTMYECKOro OoOpa3oBaHUs SBISIIOTCA OOIIMMH ISt
OCHOBHOM W CTapIIel IIKOJbl U ONPENEISIIOTCS COLUANIbHBIMU TPEOOBAaHUSMH, B
TOM 4YHCI€ W3MEHEHHEM COIMAIBHON CHUTyallud pa3BUTHS — POCTOM
WH(POPMAITMOHHBIX TIEPETPy30K, U3MEHEHHEM XapakTepa M CIOCOOOB OOIIEHUS U
COIMAJIBHBIX B3aUMOJICHCTBUN (00BEMBI W CIOCOOBI TONydeHHs] WHGOpPMAIHH
MOPOXKAAIOT PSA OCOOEHHOCTEM pa3BUTHA COBPEMEHHBIX MOApPOCcTKOB). Hambomnee
OPOAYKTUBHBIMU JJISl PEIIeHMs 3a/ad pa3BUTUS TOJIPOCTKA SBISIIOTCS COLMO-
MopajbHas U MHTEJUIEKTyalbHasi B3pOCHOCThb. [loMuMoO 3TOTrO, riiobanbHbIe 1enu
bopMyIUpyIOTCS C¢ Y4ETOM PAcCMOTPEHHUs OUOJOTUYECKOTO O0pa3oBaHMs Kak
KOMIIOHEHTa CHCTEMBbl 00pa30BaHUs B LIEJIOM, IMOATOMY OHHM SIBJISIFOTCS HamOoJee

06H_II/IMI/I N COMUaJIbHO 3HAYMMBIMHU.



[lenr wm3yuenuss yueOHOro mpemmera «buwosorms» Ha 0a30BOM ypoOBHE —
OBJIaJICHNE  OOyYaOMMMHCS 3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOr0 paHra H TPHOOPETCHHE YMCHHM
WCITOJIB30BaTh ATU 3HAHMS JJII TPAMOTHBIX JCUCTBHH B OTHOIICHUU OOBEKTOB
YKUBOH TIPHPOJIBI U PEIICHUS Pa3INIHBIX )KH3HCHHBIX IMPOOJICM.

JlocTIKEeHHE LIeTTH U3YYCHHS Yu4eOHOro npeaMera «bruoorusy Ha 6a30BOM ypOBHE
oOecrieuynBaeTCs PEIICHUEM CIICTYIONTNX 3a/1a4:

— OCBOCHHC OOYYarONUMHUCS CHCTEMBl 3HAHUKW O OWMOJOTHYCCKUX TECOPHSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIAX, CIY)KAIIUX OCHOBOU
U1t OPMHUPOBAHUS TIPEICTABICHUNA O €CTECTBEHHO-HAYYHOM KapTWHE MHpPA; O
METO/IaX HAYYHOTO MO3HAHUS; CTPOCHUU, MHOTOOOPa3Uu U OCOOCHHOCTSIX JKUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHMU3AIMH; BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

— (QopMupoBaHuE Yy OOYYaIOIIMXCS TO3HABATENbHBIX, WHTEUICKTYaJbHbIX U
TBOPYECKUX CIOCOOHOCTEH B MPOIECCe aHAIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WUIEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHHU3AINH;

— CTaHOBJIEHME Yy oOydJaromuxcsi oOmeld KyJabTypbl, (GYHKIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW TPHUPOJLI HA OCHOBAHWM 3HAHWUW W OIBITA, IOJIYYEHHBIX IIPH
H3y4YeHUH OMOJIOTHH;

— (QopmupoBanue y o0OydYaromuxcs YMEHHA WJUTFOCTPHPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHWA B TMPAKTHUECKOW JCATCIBHOCTH YEIIOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTU;

— BOCIIHTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YCIOBEKOM >KHBOU
IIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHHUS K HEeH, COOMIOICHUS ATHICCKHUX
HOPM TPU TIPOBEICHUH OMOJIOTHYECKUX UCCIIEIOBAaHUMN;

— OCO3HaHWC IICHHOCTH OHWOJIOTMYECKUX 3HAHWK I TIOBBIMICHUS YPOBHS

AKOJIOTUYECKOM KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



— NpUMEHEHUE NPUOOPETEHHBIX 3HAHUN M YMEHHH B MOBCEIHEBHOM XKM3HU IS
OLICHKH TIOCJIEICTBUM CBOEU AEATEIBHOCTU 110 OTHOLIEHUIO K OKPY’KaIOLIEN Ccpene,
COOCTBEHHOMY 37I0pOBBIO; OOOCHOBaHHME U COOIIOACHHE Mep NPOPUIAKTHKU
3a00JIeBaHUN.

B coorBercTBUM € yueOHBIM IUIAHOM Ha H3Y4eHHE Y4eOHOro IpeaMeTra

«ounoiorusay B 10 kiaccax orBoauTcs 68 yacos.

2. Cogepxanme Kypca

10 KJIACC

Tema 1. buosiorust kKak Hayka

buonorus kak Hayka. CBsi3b OHOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueil, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OuHOJIOTMUECKHMX HayK. MeToabpl TO3HAHUS KUBOM  MPUPOJIBI
(HaOsrozieHre,  SKCOEPUMEHT,  ONUCaHHWe, W3MEpeHHue,  Kiaccudukaims,
MOJICIMPOBAHUE, CTATUCTUYECKasi 00pabOTKa TaHHBIX).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Tpaktuueckast padota Ne 1. «Vcnonb3oBaHue pa3nTuyHBIX METOAOB MIPH U3YUCHUU

OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMbI U UX OPraHU3aIHs

Kusble cucteMbl (OMOCHCTEMBI) KaK MOpeaMeT u3ydeHus Ouonoruu. OTinuue
JKUBBIX CHCTEM OT HeopraHuueckol mpuponabl. CBolcTBa OHOCHUCTEM U HX
pazHooOpasue. YPOBHU OpraHM3aIlMii OMOCHCTEM: MOJICKYJSPHBIN, KIJIETOYHBIN,
TKaHEBbIH, OpPraHU3MEHHBIN, MOMYJISIMOHHO-BUIOBOM, YKOCUCTEMHBIN

(buoreoreHOTHYECKUH ), OMOChHEPHBIA.

Tema 3. Xumuueckuii COCTaB M CTPOCHHUE KICTKH
XUMHUYECKHM COCTaB KJETKH. XHMHUYECKHE DJIEMEHTBI: MAaKpPOAJECMEHTHI,

MUKPOJ3JICMCHTBI. Bona N  MHHCPAJIbHBIC BCHICCTBA. CDYHKIII/II/I BOJAbI H



MUHEPAJIbHBIX BellecTB B KieTke. [lognepxxanue ocmoruueckoro d6ananca. benku.
CoctaB u cTpoeHHE OEJIKOB. AMUHOKHCIIOTBI — MOHOMEpPHI OenkoB. HezaMeHnMblie
U 3aMEHUMBIE AMUHOKHCIIOTBl. AMHWHOKHCIIOTHBI COCTaB. YPOBHHU CTPYKTYpBI
OeNKOBOM MOJIEKYNbl (TIEpBUYHAS, BTOpUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XMMUYECKHE CBOWCTBa OeikoB. buonorndeckue GyHKIHUUA OEIKOB.
depmeHTHl — OMoJorHYecKkre KaTtanuzaTopbl. CTpoeHHEe (QepMeHTa: aKTHUBHBIM
1eHTp, cyoctpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otaudus
(GbepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB. YTIIEBOJbI: MOHOCAXApPHU/IbI
(rmroko3a, pubo3a U Ae30Kcupubo3a), Aucaxapujabl (caxaposa, JaKTo3a) U
nonucaxapuabl (Kpaxman, TJIUKOTeH, IeUito03a). buonornueckue (QyHKIUU
yraeBoAoB. Jlunuasl: Tpurauuepuabl, GocPoaunuiasl, cTepousl. ['uapoduinbHO-
rugpodoOHbie cBoicTBa. buonormueckue @yHkuuu JunuaoB. CpaBHEHUE
yTIEBO0B, OCITKOB M JIUIUIOB KaK UICTOYHUKOB dHEPTUU. HyKIIenHOBBIE KUCTOTHI:
JHK u PHK. Hykneotnabl — MOHOMEpPBI HYKJIEHMHOBBIX KHUCIOT. CTpoeHUE H
¢ynkunn JJHK. Crpoenne um ¢pynkuuu PHK. Bugst PHK. AT®: crpoenue u
dbyukmuu. [utomoruss — Hayka o kietke. Kilerounas Teopuss — mpuMep
B3aUMOJIECUCTBUS HJed M (PAKTOB B HAy4YHOM IO3HAHUU. MeToAbl HM3y4YEeHHS
kieTkn. KieTka kak menoctHas »kuBas cucrema. OOiue Npu3HAKUA KIIETOK:
3aMKHyTas HapykHasi memOpana, moisiekynsl JIHK kak renerudeckuii ammapar,
cucrteMa cuHTe3a Oenka. TUIBI KJIETOK: dyKapUOTHYECKash U MPOKapUOTHUYECKasl.
Oco0EeHHOCTH CTpOEHUS MPOKAPUOTUYECKON KieTkH. KiierouHas cteHka OakTepuit.
Ctpoenue -sykapuoTH4YeCcKOoM KIETKH. (OCHOBHBIE OTJIMYMSA PACTUTEIBLHOM,
JKUBOTHOM U TpUOHOM KieTKHU. [I0BEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUYHAS
CTeHKa, TTUKOKAIUKC, uX (QyHKIuu. [lnasmaTtudeckas memOpaHa, €€ CBOMCTBA H
dbyukiuu. [utomnasma u e€ opranousbl. OHOMEMOpPaHHBIC OPTraHOUIbI KJIETKHU:
OIIC, ammapar Tonbmxu, Jm30ocombl. [loayaBTOHOMHBIE OpPraHOWbBI KIIETKH:
MHUTOXOHJIPUM, TIACTUABL. [IpOWCXOXKIECHME MHUTOXOHIPUM W IUIacTUI. Bubl
mactun. HememOpanHble OpraHOWAbl KJIETKU: PUOOCOMBI, KJICTOUHBIA LIEHTP,

HCHTPUOJIM, PCCHHUYKH, KTYTHUKH. (DyHKI_II/II/I OpraHonaoOB KIICTKH. Bxnrouenus.



SAnpo — perynaropHbiii neHTp kieTku. CTpoeHue szapa: saepHas o000J0uKa,
KapuoIuia3Ma, XpOMaTHH, SIPBIIIKO. XpOMOCOMBI. TpaHCIOPT BEIIECTB B KIETKE.
JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHnas padota Ne 1. «M3yueHne KaTaauTUIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalasbl).

JlabopaTtopHas padota Ne 2. «M3yueHue cTpoeHUs! KIETOK pacTeHUH, )KUBOTHBIX U

6aKTepI/Iﬁ Mo MUKPOCKOIIOM Ha I'OTOBBIX MUKPOIIPCIIapaTax U UX OITMCAHUCH.

Tema 4. 7KusHeaesITeJIbHOCTD KJIETKH

OOMeH BelllecTB, WM MeTaboJu3M. AcCUMUIIALMS (TJIACTUYECKUH OOMEH) U
JUCCUMMWIISALUS (PHEpreTUUeCKUuid OOMEH) — JB€ CTOPOHBI €JUHOIrO Ipoliecca
MeTabonm3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB WM HDHEPruM B NOHUMAHUU
MeTrabonu3ma. Tumbel oOMeHa BemiecTB: aBTOTPOGHBIM U rerepoTpodHbiii. Pob
dbepMeHTOB B OOMEHE BEIECTB M MPEBPAICHUH dHEPruu B KieTke. DOTOCUHTE3.
CeeroBass u TemHoBas  (a3pl  (QorocuHTe3a. Peakumn  (oTocuHTE3A.
DddextuBHOCTh (PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HU Ha 3eMile.
Bnusgnue ycnoBuid cpeabl Ha (OTOCMHTE3 UM CIOCOOBI TMOBBILIEHUS €ro0
MIPOAYKTUBHOCTU y KYJBTYPHBIX PACTEHUN. XEMOCHHTE3. XEMOCHUHTE3UPYIOLIME
OakTepun. 3HAUCHHE XEMOCUHTE3a IS )KU3HU Ha 3emiie. DHEePreTHUeCKuil oOMeH
B KJIeTKe. PaciieruieHne BemecTB, BBIICICHHE W AaKKyMYJIMPOBAaHHWE JHEPIUU B
KJIETKE. JTalbl dHEpreTudeckoro oomena. ['nukonus. bpokeHue u ero BUIBL.
KucnopogHoe  oxkwucieHue, WIA  KIETOYHOE  JbixaHue. OKHCIUTEIBHOE
dbochopunupoBanue. IPHEKTUBHOCTH dSHEpreTudeckoro ooOmeHa. Peakiuu
MaTpu4HOro cuHTe3a. [enernueckas wuHpopmanus u JHK. Peamuzanus
reHeTu4ecko uH@opManuu B KieTke. ['eHeTMYecKuid KOA W €ro CBOMCTBA.
Tpanckpuniuss — marpuunbii cuate3 PHK. Tpancnsums — OGuocunHTe3 Oenka.
Oranbl Tpancasiuu. KonupoBanue aMHMHOKHCIOT. Posib pubocom B OMOCHHTE3E
oenka. Heknetounsie popMsl :xu3HU — BUpYChl. cTtopust oTkpbiTus Bupycos (/.M.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HEHHOTO IIMKJIa BUPYCOB.

BaKTepI/IO(baI‘I/I. bone3nn paCTeHHﬁ, JKHBOTHBIX H 4YCJIOBCKA, BBI3BIBACMBIC



Bupycamu. Bupyc ummynoneduuura yenoseka (BIY) — Bo36yautens CIIN/a.
OOpatHass ~ TpaHCKpuIlUusA, peBepraza W uHTerpasza.  lIpodunaktuka

pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

Tema 5. PazaMHokeHMe M1 MHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB

KiieTouHbIN UK, WIK )KU3HEHHBIN MK Ki1eTku. MaTepdasa u mutos. IIporeccsl,
npoTekaronue B untepdasze. Perummkamus — peakuust matpuynoro cuntesza JJHK.
Crpoenne xpoMocoM. XpOMOCOMHBIA HaObOp — KapuoTUll. JIUIIOMAHBIA U
rariONIHBI  XpOMOCOMHBIE HaOOpbl. XpomaTtuibl. L{uToIOrHMYECKHME OCHOBBI
Pa3MHOXKEHUS U WHIAWBHUAYAJIBbHOTO PAa3BUTHs OpPraHU3MOB. [leneHue KieTku —
muTo3. Ctaauu muto3a. IIponeccsl, MPOUCXOAAIIME HA PA3HBIX CTAAUSAX MHUTO3A.
buonornyeckuid cmpicn murtosa. IIporpammupyemas rulenb KIETKH — aromTo3.
®opmbl pa3MHOXKEHMsI OpPraHM3MOB: Oecronoe W mosnoBoe. Buael Oecronioro
PasMHOXKEHUA: JEJIEHWE HAABOE, II0YKOBAHUE OJHO- U MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPraHMU3MOB, €r0 3HayeHue I cenekuuu. I[lonoBoe pasMHOXKEHUE, €ro OTINYUS
ot Oecnosioro. Meito3. Craguu meiosza. [Iporecchl, MPOUCXOAIINE HA CTaAUAX
meno3a. [losenenne xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii cMbICI
U 3HaueHue Meno3za. ['amerorenes — mpouecc 00pa30BaHUS IMOJIOBBIX KIETOK Y
AKUBOTHBIX. [10IOBBIE jKeNe3bl: CEeMEHHUKU U AMYHUKH. OOpa3oBaHKe U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30ui, sHIEeKIeTKa) — CIIepMaToreHe3 Hu
ooreHe3.  OcCOOEHHOCTH  CTPOEHMS  SIMLUEKIETOK WM CHEepMAaTO30U[OB.
OmnogorBopenue. Ilaprenorene3. HMuauBuayaiabHOe pa3BUTHUE (OHTOTEHE3).
DOMOpHOHANIbHOE pa3BUTHE (IMOpPHOTEHE3). ITalbl IMOPUOHAIBHOTO PA3BUTHUS Y
MTO3BOHOYHBIX JKUBOTHBIX: npobieHue, racTpyJisaLus, OpraHOT€HE3.
[ToctamOproHanbHOE pazBuTHE. THUIBI MOCTAIMOPHOHAIBLHOTO PA3BUTHUA: MPIMOE,
HenpsMoe (TMYMHOYHOE). BnusHue cpenapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3bIBATH BPOXKAEHHBIE YpOACTBA. PocT W pa3BuTue pacTeHUi.
OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTAANH PAa3BUTHSL.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:



JlabopaTtopnas pabota Ne 3. «HaGmronenne MuTo3a B KJIETKax KOHYMKA KOpEITKa
JyKa Ha TOTOBBIX MHKpPOIIperapaTaxy.
JlaboparopHast padota Ne 4. «M3ydeHHe CTpPOSHUS IMOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIpenaparaxy.

Tema 6. HacsieAcTBEHHOCTH M1 MK3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropus pasButusi reHeTUKU. Ponb nuronoruu u
HMOpPHUOJIOTUM B CTAHOBJIEHUU TEHETUKH. BKiam pocCUUCKUX U 3apyOeKHBIX
V4€HBIX B Ppa3BUTHE TEHETHUKUA. MeETOJbl TEHETUKU (TUOPHI0JIOrHYECKUM,
LHUTOT€HETUYECKH, MOJEKYJISIpHO-TeHEeTHUECKUi1). (OCHOBHBIE TI'€HETUYECKUE
NMOHATUA. ['eHeTndeckass CUMBOJIMKA, HCIOJIb3yeMass B CXEMaX CKpEUIMBaHUU.
3aKOHOMEPHOCTH HACJIEIOBaHUSI TPU3HAKOB, YyCTaHOBIEHHbIE [. MeHaenem.
MoHorubpuHoe CKpeluBaHue. 3aKOH €IUHO0Opa3usi THUOPUIIOB TEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUIEHUS MPU3HAKOB.
['unoTe3a unctoThl TameT. [lonHOE W HEMmoJIHOE MTOMUHHMpOBaHHUE. JUrHOpUIHOE
CKpEIIMBAHUE. 3akoH HE3aBUCHUMOTO HacJIeI0BaHUs IIPU3HAKOB.
[{uToreHeTuyecKkue OCHOBBI JUTHOPUIHOTO CKpEUIMBAHUA. AHAIU3UPYIOIIEe
ckpemuBanue. Mcnonb30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS JJIs1 ONPEICIICHUS
reHoturna ocodu. CuerieHHoe HacienoBanue npusHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO T€HOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KpPOCCUHIOBepa. XpOMOCOMHAs TEOPHUsSl HACIEACTBEHHOCTU. [ '€ HETHYECKHE KapThl.
['eHetnka mnoma. XpOMOCOMHOE OINpeAesieHue mona. AyTOCOMBI M TOJIOBBIE
XpoMocoMbl. ['omMorameTrHsle W TreTeporaMeTHbie OpraHu3mbl. HacnenoBaHue
IIPU3HAKOB, CLEIUICHHBIX C TMOJOM. [3meHunBOCTh. BuHIbl HW3MEHUYMBOCTH:
HEHACJICJICTBEHHAs! M HaCIEICTBEHHas. Ponb cpenpl B HEHACIEICTBEHHOU
W3MEHUYUBOCTH. XapakTepuCTHUKa MoAU(UKAITMOHHON W3MEHYUBOCTH.
Bapuaunonneii psx W BapuauuMoHHas KpuBas. Hopma peakuuu npusHaka.
KosimyecTBeHHBIE M Ka4eCTBEHHbIC NMPU3HAKA M MX HOpMma peakiuu. CBOWCTBa
MOAU(PUKAIIMOHHON W3MEHUYMBOCTH. HaclencTBeHHas, WJIM TE€HOTHUITUYECKas,

M3MEHYNBOCTh. KoMOMHATHMBHAs W3MEHYMBOCTH. Meio03 M MOJIOBOM mnmponecc —



OCHOBAa  KOMOWHATHMBHOW  HM3MEHUYMBOCTH. MyTalMOHHAasE  W3MEHYUBOCTD.
Knaccudukanums wMyTarnuii: TEHHbIE, XPOMOCOMHBIE, TE€HOMHBIe. YacToTa U
OpUYMHBl MyTanuil. MytareHnbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAIO0B B
HacieacTBeHHOM m3meHunBoctr H.M. BaBuiioBa. BHesnepHas Hacle1CTBEHHOCTD
U W3MEHYMBOCTh. ['eHeTnKka uenmoBeka. Kapuortun denoBeka. OCHOBHBIE METOMbI
TCHETHKMA YEJIOBEKA: TE€HEAJOTMYeCKHil, OJU3HELOBbIN, IUTOTCHETUYECKUM,
OMOXUMHUYECKUNA, MOJEKYJISIpHO-TeHETHUeCKUl. COBpEMEHHOE  OmpeleleHUue
TF€HOTHUNA: MOJHOT€HOMHOE CEKBEHHPOBAHHWE, TEHOTHUIIMPOBAHUE, B TOM YHUCIE C
nmomomipio IIlP-amamm3a. HacaemcTBeHnHble 3a00eBaHMS YEIOBEKA: TCHHEIC
0one3HH, OO0JIE3HU C HACIEICTBEHHOM MPEApaCOI0KEHHOCThIO, XPOMOCOMHBIE
oonesnu. ComaTudyeckue | TreHepaThBHbIe MyTauu. CTBOJIOBBIE KIJIETKH.
[IpuHuMIBl 370poBOr0 Oo0pasza KU3HU, AUATHOCTHKU, MPOMUIAKTUKU U JCYCHUS
reHeTHYeCKuX OoJe3He. Menuko-reHeTHYecKoe KOHCYJIbTUPOBAHHE. 3HAYCHUE
MEJIMIIMHCKOW TEHETUKHM B NPEAOTBPAIICHUA U JICYEHUH TE€HETUYECKHUX
3a00JIeBaHUH YeJIOBEKA.

JlaGopaTopHblie 1 NpaKkTHYeCKUE padoThI:

JlaGopatopnas pabdora No 5. «M3yueHuwe pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUHOTO CKPEIIUBAHUS y TPO30( MBI HA TOTOBBIX MUKPOIIPEIapaTax.
JlaGoparopHas pab6ora Ne 6. «M3yueHwme MoOAMGMUKAIIMOHHONW HW3MEHUYHUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BApUALMOHHON KPUBOW.

Jlabopatopuas pabGota Ne 7. «AHanmu3 myTanuii y Jpo30(Hiibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktrueckas padora Ne 2. «CocTaBieHue 1 aHAJIU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkuust opranu3moB. OCHOBBI OMOTEXHOJIOTHH

Cenekuus Kak HayKa v Ipolecc. 3apoxkKACHUE CENEKIIUU U JOMECTUKALIMS. YYeHUE
H.W. BaBunmoBa 0 IIeHTpax MPOUCXOXKIACHUS M MHOTO00pa3usi KyJbTYPHBIX
pacteHuil. LIeHTpbl NPOUCXOXKICHUS JTOMAIIHUX KUBOTHBIX. CopT, mopoja,
mrtaMM. COBpEeMEHHBbIE METOAbl CeJIeKIMU. MacCoBbIA M WHIWBHUAYaIbHbBIN

OoTOOpbl B  CEJNEeKUMHU pacTeHuid ¢ KUBOTHBIX. OlleHKa 3KcTepbepa.



bnuskopoacTBeHHOe ckpemuBanue — UHOpuAuHT. Yucrtas nuxus. CkpeliyrBaHue
YUCTBIX JUHUH. ['eTepo3uc, mim rubpuHas cuia. HepocTBeHHOE CKpEIMBaHUE —
ayTOpuuHr. OtnanénHas rudpuauzanus u e€ ycnexu. MIckyccTBEeHHbIN MyTareHes
Y TOJIyYECHHE TMOJUIUIONIOB. JIOCTMKEHHS CEJIEKIIMU PACTCHUM, >KUBOTHBIX H
MUKpPOOPraHU3MOB. bBHOTEXHONOrMs Kak OTpacib IPOU3BOACTBA. [ 'eHHasd
UHXeHepus. Ortanbl  co3fgaHust pexkomOumHanTHOoW JIHK w®  TpaHcreHHbix
oprann3MoB. Kierounas unxeHepus. Kierounbele KynbTypbl. MUKpPOKIIOHATIBHOE
Pa3MHOYKEHHE pacTeHui. KitonupoBanue BBICOKOIIPOAYKTHUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U 3TUYECKUE MPOOJIEMBI.
I'MO — reneTndecku MOIU(PHUIIMPOBAHHBIE OPTraHU3MBI.

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

Okckypenst  «OCHOBHBIE METOABI M JOCTHIKEHUS CEINEKUIMM PAcTEHUA U

KHUBOTHBIX».

Tema 8. DBoJIIONIMOHHAST OHOJIOTHSA

[Ipennochuiku BOBHUKHOBEHHS 3BOJIIOIIMOHHON TEOPUU. DBOJIOLIMOHHASL TEOPUS U
e€ MecTo B Onosioruu. BrusHue 3BOJIIOIIMOHHON TE€OPUU HA pa3BUTHE OMOJIOTUU U
IpYyTUX HayK. CBugerenscTBa ABOJIIOLMH. [TasnieonTonornueckue:
IIOCJICIOBATEILHOCTh MOSIBJICHUS BHUJOB B IAJICOHTOJIOTUYECKOM JIETOIMUCH,
nepexonnbie Gopmbl. buoreorpaduueckue: cxoAcTBO U pasznuuue payH u diop
MaTEpPUKOB U OCTPOBOB. IMOPHOJOTUYECKUE: CXOACTBA W Pa3IUYUs dMOPHOHOB
pPa3HbIX BHUJOB NO3BOHOYHBIX. CpaBHUTEIHLHO-AaHATOMUYECKHUE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIE, pPyAUMEHTapHbIE OpraHsbl, aTaBU3MBI. MosnekynsipHo-
OMOXMMHUYECKHE: CXOJICTBO MEXAaHW3MOB HACIEJCTBEHHOCTH ¥ OCHOBHBIX
MeTa00IMYECKUX MyTeH Y BCEX OpraHu3MoOB. DBOJIONMOHHAs Teopus Y. JlapBuHa.
[IpennoceulkM BO3HUKHOBEHUS JapBUHW3MA. J|BHXKYIIME CUIIbI 3BOJIFOLIMU BUIOB
no JlapBuHy (M30BITOYHOE pPA3MHOKEHHE TPU OTPAHUYCHHOCTU PECYPCOB,
HeomnpeAenéHHass W3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIN
ot6op). Cunternyeckas teopus sBomonuu (CTI) m €€ OCHOBHBIC IMOJOKCHUS.

MuxkposBostorus. [lonmynsiius Kak euHUIIa BUAA U SBOJIONUHU. JIBHKYIIINE CHITBI



(pakToppl) IBONIOIMU BUIAOB B TpupoAe. MyTarmoHHBIA MpoOIecC W
KOMOWHATUBHAS HM3MEHYUBOCTh. [lomymnsinoHHBIE BOJHBI H Jpeid TeHOB.
M3onmsamuss w  murpanusa. EcrecTBeHHBIH 0TOOp — Hampaiswomuid  (HakTop
sBosrOLMU. POpMBI €cTeCTBEHHOr0 0TOOpa. IIprcnoco0IeHHOCTh OPraHu3MOB KaK
pe3ynbTatT 3BosmoIuu. [Ipumeps! npucnocoOaeHuil y opraHu3mMoB. ApomMopdo3sl u
uauoanantauud. Bua u BumooOpaszoBanue. Kpurepun Buma. OcHOBHBIE (OPMBI
BUJI000pazoBanus: reorpaduyeckoe, sKonoruueckoe. Makpoasomtonusa. Popmbl
HBONIIOIMU:  (puiieTUYEeCKasl, JUBEPreHTHAs, KOHBEPreHTHAs, MapajiebHasl.
HeoGpatumocts sBomtonuu. IIpoucxoxkaeHue OT — HecHeluaIn3upOBaAHHBIX
npeakoB. [Iporpeccupyromias crienuanu3anus. AJanTUBHAS paaraliusi.
JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

JlaGopatopnas pabora Ne 8. «CpaBHeHune BHIOB TI0 MOPQHOIOTHICCKOMY
KPUTEPHUIO.

JlabopatopHas pabora Ne 9. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U eé

OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HHU HA 3emJie

JlonayuHble IIpEACTaBICHHUS O 3apOoXAcHUM KU3HU. Haydynele rumnoress
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHCIepMusi. XuUMUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOoIrolMK. HavanbHbIe 3Tarbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKH. llepBble KIETKM W KX SBOJIOLMUS.
@opMUpPOBaHUE OCHOBHBIX T'PYIII KUBBIX OPraHW3MOB. Pa3BuTue Ku3HU Ha 3emiie
nmo »"pam u nepuoaam. Karapxei. ApxeHckas W INPOTEPO3OMCKAs DB
[Taneo3oiickas spa u €€ MEepUOMbl: KEMOPHUICKUN, OPIIOBUKCKUN, CHITYPUUCKUH,
JICBOHCKUM, KaMEHHOYTOJIbHBIM, MEPMCKUNA. Me3030icKas 3pa U €€ MNEPUOMbL:
TPUACOBBIN, FOPCKH, MenoBOM. KaliHOo30lCcKas 3pa U €€ nepuobl: NajleoreHOBbIN,
HEOTCHOBBIM, AHTPONOTICHOBBIA. XAapaKTEPUCTHMKA KIMUMATa WU TIEOJIOTHMYECKUX

IMpoueCCOB. OCHOBHBIC ATaIlbl OBOJIOLOKUH PACTHUTCIIBHOIO MW XHMBOTHOT'O MHpA.



Apomopdo3bl y pacTeHH 1 )KUBOTHBIX. [l0siBIEHNE, pacBET U BEIMUPAHUE TPYIII
KUBBIX Opranu3mMoB. CucTeMa OpPraHMYeCKOr0 MUpa KaK OTPAKEHHE SBOIIOLHUU.
OCHOBHBIE CHCTEMAaTHYECKHE TPYNIbl OPTaHU3MOB. OBOJIOLMS YEJIOBEKA.
AHTponosiorus Kak Hayka. Pa3BuUTHME TPEACTABICHHA O MPOUCXOKIECHUU
yesnoBeka. MeToabl u3ydeHus: anTpororeHe3a. CXoACTBa U pa3auyusl 4elOBeKa U
KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YesnoBeka. J(Brxkyiue cuibl ((hakTopshl)
aHTporioreHe3a. HacnencTBeHHass MW3MEHYMBOCTb UM €CTECTBEHHBIH  OTOOpP.
OO1iecTBeHHBI 00pa3 >KW3HU, U3TOTOBJICHUE OPYIUN Tpyla, MBIIUICHHE, PEYb.
OCHOBHBIE CTaguM W BETBU DSBOJIIOLMM YEJIOBEKA: aBCTPAJONMUTEKH, YeloBek
ymeneli, YenoBek mnpsaMoxomdammnii, YenoBek HeanaepTranbckui, Yenosek
pasymHblidi. Haxonku HCKOIaeMbIX OCTaTKOB, BpeMs CYILIECTBOBaHMs, 00JacTb
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pas3 KU3HHU, opyaus. YenoBeyeckue
pacel. OcHOBHbIE OOJIBLIIME pachl: €BpOINEOHIHAas (€Bpa3uiickas), Herpo-
aBCTpaJioujHasi (dKBaTOpUAJbHAsI), MOHTOJIOMAHAS (A3MATCKO-aMEPUKAHCKas).
YepTbl MPUCHOCOOJEHHOCTH MPEACTABUTEIECH YEIOBEUECKHX pac K YCIOBHUSAM
cyuiectBoBaHus. EqnHCTBO yenoBeueckux pac. Kpuruka pacusma.
JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Tpaktuueckass padora Ne 3. «M3yueHue HCKOMAEMBIX OCTAaTKOB pAcTEHUW U
YKUBOTHBIX B KOJUICKLIHSIX).

DKCKypcusi «DBOJIIOIUS OpPraHUYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-

HAyYHBIN WIH KPACBEIUECKUI My3€eil).

Tema 9. Opranu3msl U OKpY:KamoIIas cpeaa

DkoJiorusi Kak Hayka. 3ajaydl ¥ paslieiibl dKOJOTHH. METONbl AKOJIOTHYECKUX
UCCIICIOBAaHUA. DKOJOTHIECKOE MHUPOBO33PEHHUE COBPEMEHHOTO uenoBeka. Cperpl
oOuTaHus OpTaHU3MOB: BOJIHAS, HA3eMHO-BO3IyIITHAS, MOYBEHHAS,
BHYTPHOPTaHU3MEHHASI. DKOJIOTUYECKHE (bakTopBhI. Knaccuduxkarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKHME, OWOTHYECKHE W aHTPOIOTCHHEIE.
JlelicTBre SKOIOTHYECKHX (PAKTOPOB Ha OpraHu3Mbl. AOHOTHYECKHE (PAKTOPHI:

CBET, TeMIlepaTypa, BlIakHOCTh. DoTonepuonusm. [Ipucnocobnenuss opraHu3mMoB



K JIeHCTBUIO abuoTuyeckux (QakTtopoB. buomornyeckue putmel. buotuueckue
daktopbl. Buapl OMOTHYECKUX B3aMMOACHCTBHI: KOHKYpPEHIUS, XHUIIHUYECTBO,
cumM6Omno3 u ero dopmbl. [lapasuTusm, xoomepaiuys, MyTyalin3M, KOMMEHCAIU3M
(KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAM3M, HEWUTpaau3M. 3HAUYCHUE
OMOTUYECKUX B3aMMOJICHCTBUM ISl CYIIECTBOBAaHUS OPraHU3MOB B IPUPOIHBIX
coobmiecTBax.  JKOJIOTMYECKUE  XApaKTepPUCTUKU  momyisiuu.  OCHOBHBIE
NOKa3aTelld IMOMYJIALMH: YHCICHHOCTh, IJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTD,
IPUPOCT, MUTpalus. JJuHaMUKa YUCICHHOCTU MOMYJISIUU U €€ PEeTyIISIIIuS.
JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopaTopuas pab6ora Ne 10. «Mopdomornueckre OCOOEHHOCTH PACTCHHHN U3
Pa3HbIX MECT OOUTAHU.

JlabopaTopHas padora Ne 11. «BnusiHue cBeTa Ha POCT M Pa3BUTHE UYEPEHKOB
KOJIeyCcay.

[Tpaktnueckast padora Ne 4. «Iloacuér MIOTHOCTH MOMYJSIIMM pa3HBIX BHJIOB

pacTeHu».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMbI

CooOmiectBOo opranu3smMoB — OuorieHo3. CTpykTypbl OuoOIleHO3a: BHUIOBaS,
MPOCTpaHCTBEHHAsA, Tpoduueckass (mumieBas). Buabl-momuHanTtel. CBsizu B
OuorieHO3€e. DKOJIOTHYECKUE CUCTEMBI (PKocucTeMbl). [loHsaTHe 00 sKOCHCTEME U
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTHI, penyleHThl. KpyroBOopoT BEIIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU JKOCUCTEMBbI. [luilieBble 1€MW W  CETH.
OCHOBHBIE TIOKa3aTEeNIM SKOCUCTEMBbI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: TPOAYKUHH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTh, camoperyisinus, passurue. Cykueccus. [IpupoaHbie 3KOCHCTEMBI.
DKocHuCcTeMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIM IIMPOKOJUCTBEHHOIO JIECa.
AHTpPONIOTEHHBIE DKOCHUCTEMBI. ATpO3KOCUCTEMBI. Yp0603KOCUCTEMBI.
buonornueckoe u X035 HUCTBEHHOE 3HAYEHHE arpoO’KOCHCTEM U YPOOIKOCHCTEM.

buopa3znooOpazue kak (Qaktop ycroduumBoctu sKocucteM. CoxpaHeHue



Ononornyeckoro paszHooOpazuss Ha 3emiue. Yuenne B.M. Bepnaackoro o
onocepe. I'panurier, coctaB U cTpykTypa Omocdepsl. JKruBoe BemecTBO U €ro
bynkuun. OcobeHHOCTH Onocdepbl Kak riao0anbHON sKOcUcTEeMBbI. JIMHaAMU4ecKoe
paBHOBecue U oOpaTHas cBsi3b B Ouocdepe. KpyroBopoTel BemIeCTB U
OMOreOXMMHUYECKHE IUKIBI  AJIEMEHTOB  (yriiepoja, a30Ta). 30HAIBHOCTH
ouoceprl. OcHOBHble OMOMBI cymd. YenoBeuecTBO B Ouocdepe 3emiu.
AHTpoTIOTEHHBIE W3MEHeHusT B Owmochepe. [TobampHBIE IKOJOTUYECKUE
npoOsieMbl.  CocyliecTBOBaHME TPUPOALI W dYenoBedecTBa. CoxpaHEHHE
Oropa3zHoo0pa3us Kak OCHOBA YCTOMUYMBOCTH Omocdepsl. OCHOBA pallOHATBHOTO
yIOpaBICHUS TPUPOAHBIMH pecypcaMd H WX HCIOJb30BaHUEe. J{OCTHKEHUs

OMOJIOTHY U OXpaHa MPUPOJIBI.

3. [lmanupyempble pe3yJabTaThl 0OCBOEHHS Y4eOHOT0 NMpeaMeTa.

JIMYHOCTHBIE Pe3yJabTAThI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHHMS Tmpeamera «buomorus»
BBIJICJICHBI CJICAYIOIINE COCTABIIAIOIINE:

OCO3HAHUE OOYYAIONIUMUCS  POCCHUMCKONW  TIpakAaHCKOW  HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJIMYue MOTHBAIIMU K O0y4ICHHUIO0 OMOJIOTHH;

[[eJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAMIIUN Pa3BUTHS OHOJOTHUECKOTO
3HAHUS,

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaloOlIUXCS PYKOBOJCTBOBAThCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHUsI; HAJIUYHUE HKOJOTHMUECKOTO TMPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEIIH U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUSI Tpeamera «buosorus» 0CTUralTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEITEIBHOCTH B COOTBETCTBUH C
TPAAUIUOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-

HPaBCTBCHHBIMH LICHHOCTAMHU, IIPUHATBIMU B 06H_ICCTBC [mpaBuJIaMu XU HOPpMaMH



MOBEICHUSI U CIOCOOCTBYIOT IMpOILIECCaM CaMOIMO3HAHUSA, CAaMOBOCIIUTAaHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3UIMHU JIMYHOCTHU, MATPUOTU3MA,
YBaXKEHUS K 3aKOHY U IMPAaBOIOPSAIAKY, YEJIOBEKY TPyJa U CTapLIEMY MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaguUMsM MHOTOHAllMOHAJbHOrO Hapoaa Poccuiickoit dexnepanuu, nNpupoae u
OKpY’KaIOLIEN cpele.

JInyHOCTHBIE PE3ynbTaThl OCBOEHUS Y4YEOHOTo mnpeaMera «buonorus» TOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarouuxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENIBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1. I'paxxaaHCKOro BOCIMTAHMS:

— c(OopMUPOBAHHOCTh TPAXKAAHCKON MO3ZHUIMHK 00YyYarOIErocs Kak aKTUBHOIO W
OTBETCTBEHHOTO YJIEHA POCCUHUCKOr0 OOIIECTBA;

— OCO3HaHUE CBOUX KOHCTUTYLMOHHBIX MPaB U 00A3aHHOCTEH, YBAXKEHUE 3aKOHA
Y TIPaBOIOPSIKA;

— TFOTOBHOCTb K COBMECTHOW TBOPUYECKOW JACATEIHHOCTU MPHU CO3/IaHUU yUE€OHBIX
MPOEKTOB, pENICHUHM Y4YeOHBIX MW TO3HABATEJNBHBIX 3a/ay, BBIIOJIHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

— CMOCOOHOCTh ONPEENATh COOCTBEHHYIO MO3UIMIO 110 OTHOIIECHUIO K SIBJICHUSAM
COBPEMEHHOMW KU3HU U OOBSICHSATH €€;

— YMEHHME YYWUTHIBaTh B CBOUX JCUCTBUSX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAILHBIM MOJIOKEHHUEM;

— TOTOBHOCTh K COTPYJHHUYECTBY B IPOLIECCE COBMECTHOTO BBIINOIHEHUS
y4eOHbIX, TI03HABATEIbHBIX M HCCIEAOBATENIbCKUX 3a/lady, YBAXHUTEIbHOE
OTHOIIIEHWE K MHEHHUIO ONIMOHEHTOB IMpPHU OOCYKIEHUU CIOPHBIX BOIPOCOB

OMOJIOTHYECKOrO COACPIKAHUA,



— TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH.

2. IIaTpHOTHYECKOI0 BOCIIMTAHMS:

— ¢chOpPMUPOBAHHOCTh POCCUHCKOM I'pakIaHCKOW HISHTUYHOCTH, MATPUOTH3MA,
YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHoM, ropaocTu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSILEE
MHOTOHAIIMOHAJILHOTO Hapoja Poccuuy;

— IEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEAWIO W MAMATHUKAM MPUPOIBI;
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

— CHOCOOHOCTh OIICHUBATh BKJIAJ, POCCUMCKUX YUYEHBIX B CTAHOBJIICHUE W
pa3BuUTHE OWUOJOTHM, TOHUMAHHWE 3HAYCHHUS OHOJIOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

— ujaeHas yoexKJIEHHOCTb, TOTOBHOCTh K CIy)KeHUI0 OTEUeCTBY M €ro 3allluTe,
OTBETCTBEHHOCTbH 32 €T0 Cy/b0Y.

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— OCO3HAHHUE TYXOBHBIX LIECHHOCTEW POCCUICKOTO HAPO/Ia;

— c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

— CIIOCOOHOCTh OLIGHMBATh CHUTYyallMi0 W TMPUHUMATh OCO3HAHHBIC pElICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

— OCO3HAHHUE JUYHOTO BKJIaja B MTOCTPOCHUE YCTOMUYHUBOTO OYIYIIETO;

— OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMUTENSIM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATHS [EHHOCTEM CEMEHWHOM JKWU3HU B COOTBETCTBUH C
TpaguuusaMu HaponoB Poccun.

4. IcTeTHYECKOr0 BOCIIUTAHMSA:

— DCTETUYECKOE OTHOIIECHHWE K MHUPY, BKJIIOYAash ACTETUKY OBITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

— MOHUMAaHHE AMOIMOHAITBLHOTO BO3/ICUCTBUS >KUBOM IIPUPOJIBbI U €€ LIEHHOCTH;

— TOTOBHOCTh K CaMOBBIPAKCHUIO B PAa3HBIX BHAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYE€CTBA TBOPUECKOM JIMYHOCTH.

5. ®u3znyeckoro BOCIUTAHUSA:



— MOHHMMAaHUE U peann3alys 310pOBOTo U 0e30macHOro oopasa KHU3HU (3I0POBOE
NUTaHue, COOJIOJEHUE TUTMEHMYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN
PeXUM 3aHITHM M OTAbIXa, pEryligpHas (pu3anyeckas aKTUBHOCTH), OepexHOro,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hHU3MUECKOMY H
MICUXUYECKOMY 370POBBIO;

— T[IOHMMaHWE€ [EHHOCTHM TMPaBWI HWHAUBHUIYAJIbHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIHUX 3J0OPOBbIO U KU3HU JIFOCH;
— OCO3HAaHME TMOCIEACTBUN W HEMPUSATUE BPEIHBIX MPUBBIUEK (YrOTpeOiaeHus
QJIKOT0JIs, HAPKOTUKOB, KYpEHU).

6. TpynoBoro BocnuTanms:

— FOTOBHOCTD K TPY/y, OCO3HaHNE LIEHHOCTH MacTepCTBa, TPY10JI00ue;

— TOTOBHOCTh K AaKTHUBHOH [EATEIbHOCTH TEXHOJOTMYECKONM M COLUATbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

— HHTEpPEC K pas3InyHbIM cdepam npodhecCHOHATBHOU NEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymielt mnpodeccun W peaTn30BBIBAThH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

— TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHHI0O M caMOOOpa3OBaHMIO Ha
MPOTSKEHUN BCEU JKU3HU.

7. IKOJIOTrHYECKOIr0 BOCIIUTAHMSA

— DKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUS;

— TIOBBIIICHHWE YPOBHS JKOJOTMYECKOM KYJIbTYpbl: MPUOOPETEHUE OINbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX TMOCJIEACTBUNA ISt
OKPYKAIOIIEN CPELBI;

— OCO3HaHWE TJO0OATBHOTO XapaKTepa JKOJIOTHMYECKUX MpoOJIeM W IMyTel HX
pelLIeHus;

— CIIOCOOHOCTh KCIOJIB30BATh MPUOOPETAaEMbIEC MPU U3YYEHUH OUOJIOTUHU 3HAHUS
U yMEHUS TPpU pEHICHHH TpoOJieM, CBSI3aHHBIX C  PAIMOHAIBHBIM

NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,



HalpaBJICHHBIX HA COXPAaHEHHWE PABHOBECUS B JKOCHUCTEMaxX, OXpaHy BHJOB,
aKOCcUCTEM, Orochepsr);

— aKTUBHOE HEMpUsTUE JACHCTBUN, MPUHOCSIIIUX BPEA OKpYyKaroueh mpupoaHon
cpelie, YMEHHE MPOTHO3UPOBATH HEOJATOMPUSITHBIE SKOJIOTHYECKHUE MOCIEICTBUS
pEeANpPUHUMAEMbIX IEUCTBUM U MPEJOTBPAIATh UX;

— HaJIM4YME Pa3BUTOrO KOJIOTMUECKOTO MBINIJICHUS, YKOJIOTHYECKON KYJIbTYpHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN NIESITEIHLHOCTH SKOJIOTHYECKOM
HaIpPaBJICHHOCTH.

8. lleHHOCTH HAYYHOTI'O MIO3HAHUA:

— c(hopMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;
— COBEPIICHCTBOBAHHUE SI3bIKOBOW W YUTATEIBCKOM KYyJIBTYpbl KaK CpEICTBa
B3aMMO/JICHCTBUSI MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

— TIOHUMaHHWe crhneuu@uku OHOJIOTMM KaK HayKH, OCO3HAaHHE €€ poju B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHpPe KaK O €IUHCTBE MPHUPOJbI, YEIOBEKa U
oO1iecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUU MpoOIemM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

— yO0eXIEHHOCTh B 3HAYUMOCTU OHWOJIOTMU JJII COBPEMEHHOW IMBUJIU3AIUU:
oOecrieueHUs: HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI; CO3JAaHUS TEPCIHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  peIIaTh PECypCHbie  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA; MOUCKA MyTeH BBIX0JIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOJeM U
oOecrieueHusT TMepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCITOJIb30BAHUIO TPUPOJIHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

— 3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJIOTMUECKMX 3HAHWM B IEJSIX

NOBBIIIEHUS OOIIEed KyJIbTYphl, €CTECTBEHHO-HAy4HOW TPAMOTHOCTH Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoil
U U3YYCHUH OUOJIOTHH;

— IIOHMMAaHHE CYIIHOCTH METOOB II03HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTh HCIOJB30BATh IOJIy4aeMble 3HAHHUS JUIsl aHalu3a |
OOBSICHEHMSI SIBJICHUM OKPY>KAIOIIEr0 MUpPa U MPOUCXOAAIIUX B HEM M3MEHEHMUI];
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO TOJYYE€HHSI TOCTOBEPHBIX BBIBOJIOB;

— CHOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS JJIs
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

— OCO3HaHUE LEHHOCTH HAYYHOM JAEATEIbHOCTH, TOTOBHOCTH OCYIECTBIATH
IIPOEKTHYIO U HCCIIE0BATENBCKYIO JEATENBHOCTh HHINBHUIYAIIbHO U B IPYIIIIE;

— TOTOBHOCTh M  CHOCOOHOCTh K HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAaHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMU.

B nmporecce TOCTHKEHHSI JTUYHOCTHBIX PE3YyJbTaTOB OCBOEHHUSA OOYyYArOIIUMUCS
IPOrpaMMBbl CPETHETO OOIIEro 00pa3oBaHUs y OOYYArOIIUXCSI COBEPIICHCTBYETCS
AMOIIMOHANIbHBII UHTEIJIEKT, TPEAnoiaralomuii copMupoBaHHOCTb:

— CaMOCO3HaHHs, BKJIIOYAIOMIETO CIOCOOHOCTh MOHUMATh CBOE 3MOILMOHAIBLHOE
COCTOSIHME, BUAETh HAlpPaBJIECHUS Pa3BUTHSA COOCTBEHHOW 3MOLIMOHANIBHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

— CAMOpEryJIMPOBAHMS, BKJIIOYAIOLIEIO0 CaMOKOHTPOJb, YMEHHE INPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBAThCS K
HMOIIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIIATh THOKOCTh, ObITh OTKPBITHIM HOBOMY;
— BHYTPEHHEW MOTHBALMH, BKIIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHME JE€UCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

— SMIIaTUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh IMOLMOHAIBLHOE COCTOSIHHUE
JIPYTUX, YYUTHIBaTh €ro MPU OCYIIECTBICHHMM KOMMYHHUKALIMHM, CIIOCOOHOCTH K

COYYBCTBHUIO U COIICPCIKUBAHUIO,



— COMaJIBHBIX HABBIKOB, BKJIIOYAIOIIIHUX CITOCOOHOCTh BBICTPpAHMBATb OTHOIOCHUS C

JIPYTUMH JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

MeTtanpeaMeTHbie pe3yJbTaThl

MertanpenMeTHble pe3yibTaThl OCBOEHHUs YydyeOHoro mpenmera «buomorus»
BKJIIOYAIOT:!

3HAYNMBIE TUTST dbopmMupoBaHUS MHUPOBO33PCHUS O0yJaroIIIXCs
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)XKarouue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CIEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIMUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCJICIOBaHNE, HAOMIOACHUE, M3MEPEHHE, SKCTIEPUMEHT H JIp.);

yHUBEpCalbHble Yy4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,
pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN O0YJarOIITIXCS;

CIIOCOOHOCTh OO0YYAIOIUXCSl KMCIOJIB30BaTh OCBOEHHBIE MEKIUCIUTIIMHAPHBIE,
MHPOBO33pEHUYCCKNE 3HAHWS W  YHUBEpPCaJbHbIC yYEeOHBIE JICUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbple  pe3yJbTaThl OCBOCHUSI IPOTPAMMBI  CPEIHEro  oOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OByaieHUe YHMBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a3oBble JIOrHYecKHe JTeCTBUSI:

—  CaMOCTOATEIBHO  (OPMYNIHMPOBATh W  aKTyallM3MpOBaTh  MpodJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— WCIIOJIB30BaTh TPH OCBOCHWUW 3HAHUH TPUEMBI JIOTHYECKOTO MBIIUICHUS
(anmanmza, CUHTE3a, CpaBHEHMUSI, KJIacCU(pUKAIMU, 0000IIIeHUS ), PACKPHIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

— OIpeAeNsaTh IeNu JeATEIbHOCTH, 3a/JaBasi TapaMeTpbl W KPUTEPUH UX

AOCTHXKCHHA, COOTHOCUTD PE3YJILTATEI ACATCIbHOCTH C IIOCTABJIICHHBIMHA LCIISIMU;



— WCTOJB30BaTh OMOJOTHYECKUE TOHATHUS JUIsl OOBSICHEHUS (DAKTOB W SBICHUN
YKABOW MPUPOJIBI;

— CTpPOUTH JIOTMYECKHE paCCyXIeHUs (MHIYKTUBHbBIC, JE€IyKTUBHbIE, TIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMATPHUBACMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

— TIPUMEHSTh CXEMHO-MOJIEIbHBIE CPEJCTBA ISl TIPEICTABIICHUS CYIIECTBEHHBIX
CBS3€Hi W OTHOIIEHWH B W3y4aeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMAIMOHHBIX
WCTOYHHKAX;

— pa3palarbiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMATEpUATILHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHBBI B JACATEIHHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
1[eJISIM, OLICHUBATh PUCKU TIOCIIEICTBUMN ACATEIBHOCTH;

— KOOPAMHUPOBATH U BBITIOJIHITH pabOTY B YCIOBUSIX PEATbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

— pa3BUBATh KPEATUBHOE MBIIINICHUE TIPU PEIICHUHN KU3HEHHBIX MPOOIIeM;

2) 0a30BbIe MCCJIEI0BATEIbCKHE AeliCTBUSA:

— BJIaJIETh HABBIKAMHM YYEOHO-MCCIEAOBATEILCKOM U MPOCKTHOW NEeATEIbHOCTH,
HABBIKAMH pa3pelieHusi MmpoOjeM; 00y1alaTh CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTHICCKUX 3a71a4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

— WCITOJIB30BaTh PA3INYHBIC BUJIBI ASATEILHOCTH TIO TTOJIYYCHUIO HOBOTO 3HAHWSI,
€ro MHTEpIIPETaIlii, TPeoOpa30BaHNUI0 U MPUMEHCHHUIO B YUYEOHBIX CUTYallUsX, B
TOM YHCJIC TIPY CO3/IaHUU YI€OHBIX U COIUATBHBIX TTPOCKTOB;

— (opMuUpoBaTh HAYUYHBIM TUI MBIIUICHUS, BIQJCTh HAYYHOM TEPMUHOJIOTHUEH,
KJTFOUEBBIMU MTOHSATUSMU U METOIAMHU;

— craBuTh W (GOPMYIHPOBATh COOCTBEHHBIE 3a7adud B 0Opa3oBaATEIHHOU

ACATCIIBHOCTU U ) KU3HCHHBIX CUTYAlHAX



— BBIBJISTH MPUUMHHO-CICACTBEHHBIE CBSA3M W AaKTyaJU3WpOBaTh 3ajady,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI Ui JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHNUS;

— aHaJU3UPOBATH MOJIYYCHHBIE B XOJ€ PEIICHUS 3a/1a4U Pe3yIbTaThl, KpUTHUECKU
OILICHUBATh UX IOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;
— J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

— OCYILIECTBJIATH IIeJICHANPABICHHBIA TMOUCK MEpPeHoca CPEACTB U CHOCOOOB
JeNcTBUS B MPOGECCHOHANBHYIO CPENy;

— yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYI0O W TMPAKTHUECKYIO 00JacTu
KU3HECATSIbHOCTH;

— YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JIaCTEH;

— BBIIBUTaTh HOBBIC HJEU, MpeiaraTh OPUTHHANBHBIC MOAXOABI M PEIICHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINUE aJTbTEPHATUBHBIC PEIICHUS;

3) neiicrBus mo padore ¢ uHGopmManmei:

— OPHUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX MH(MOpMAIUU (TEKCTE Yy4eOHOro
nocoOusi, HAy4YHO-TIONMYJISIPHOM suTeparype, OHOJIOTUYECKUX CIIOBapsX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UH(OPMAITUIO PA3TMYHBIX BUOB U (HOPM MIPEACTABICHUS], KPUTUUECKU OLICHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

— (opMynHpOBaTh 3aMpPOCHl U MPUMEHATH Pa3UYHBIE METOABI MPHU TOUCKE H
otOope Omosornueckor MHGOpMAaIMi, HEOOXOAUMOM ISl BBHITTOJIHEHHSI Y4€OHBIX
3amad;

— TpuoOpeTaTh OMNBIT HWCMOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHCTEM;

—  CaMOCTOSATENIBHO  BBHIOMpPATh  ONTUMAJbHYIO  (GOpMYy  MpPEICTaBICHHUSA
ounonornyeckor uHbopMaIu (cxeMbl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
¥ 1p.);

— HCHOJb30BaTh HAy4YHBIM SI3bIK B KadyecTBE CpEACTBa Npu padore ¢

Ouonornyeckod MHPOpMaLME: MNPUMEHATh XUMHUYECKHE, (U3UYECKUEe U



MaTeMaTHYeCKUe 3HAKH U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIOJIb30BaTh U IPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HarIsiAHOCTH;

— BJIaJIETh HaBBIKAMH PACIIO3HABAHUS U 3alTUTHI HH(POpMaIuu, HHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJiaeHne YHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMH J1€/iCTBUSIMU:

1) oO1enme:

— OCYUIECTBIISITh KOMMYHUKAIIMK BO BCeX cdepax >KU3HHU; aKTUBHO Y4acCTBOBATH B
JManore WIH JUCKYCCUU TO CYHIECTBY OOCYKJaeMod Tembl (YyMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEJIBHO BBIIIOJHEHHS MpeIaraeMou
3a/1a4d, YYUTHIBATh MHTEPECHI U COTIACOBAHHOCTH IMO3HUIUN APYrUX YYaCTHHUKOB
JAaiora Uin IMCKYCCUN);

— pacrio3HaBaTh HeBepOaJIbHbIE CpPEJCTBAa OOINECHUS, IMOHUMATh 3HAYCHHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MDIMKTHBIX CHUTYaIIHiA;
YMETh CMSATYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

— BIAACTh PA3IUYHBIMU CIOCOOAMHU OOIIEHUS M B3aUMOJCUCTBUS; MOHUMATH
HaMEpEHUs IPYTuX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOILLIEHHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

— pa3BEPHYTO U JOTUYHO M3JIaraTh CBOK TOYKY 3pPEHUS C HCMOJb30BAHUEM
SI3IKOBBIX CPE/ICTB;

2) coBMeCTHas 1eITeJIbHOCTD:

— TIOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIUBUIAYaJIbHOU
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOMU 3a/1a4u;
— BBIOMpaTh TEMATUKY M METOJbl COBMECTHBIX ACHCTBUH C Y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

— T[OpUHUMATh 1EJb COBMECTHOM  J€ATEIIbHOCTH, OpPraHu30BbIBATH U
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTUIKEHUIO: COCTABIIATH IUIAH JEKWCTBUU,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl

COBMECTHOM paboThI;



— OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa M BKJIAJa KaKIOTO YYaCTHUKA KOMaHIbI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

— Ipemlaratb HOBBIE IIPOEKThI, OLICHUBATh WACU C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

— OCYILUECTBJIATH IIO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh MHUIIMATUBHBIM.
OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanus:

— UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIsI BBISIBJICHUS MPOOJIEM U UX PELICHUS
B KU3HEHHBIX U YUYEOHBIX CUTYaLIHSIX;

— BbIOMpaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUW IEJIEBBIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

— CaMOCTOSTEIIBHO OCYILECTBIATh I[IO03HABATEIBHYIO IEATEIBHOCTb, BBIABIATH
npoOJieMbl, CTaBUTh U (HOPMYJIIMPOBATH COOCTBEHHBIC 3a/laud B 00pa3oBaTelbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

— CaMOCTOSITEJIbHO COCTABJISITh IJIAH PELIEHUsI POOJIEMBbI C YIETOM UMEIOIIUXCS
PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

— J1aBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

— paclMpsTh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEAIOYTECHUN;

— JleJ1aTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

— OLIEHUBATh NMPUOOPETEHHBIH OIBIT;

— CIIOCOOCTBOBAThH (POPMHUPOBAHUIO U MPOSBICHUIO IUPOKON SPYAULIMU B PA3HBIX
00JacTsAX 3HAHMM, TTOCTOSIHHO TMOBBIIIATH CBOM OOpa30BaTENbHBIA U KYJIbTYPHBIH
YPOBEHB;

2) CAMOKOHTPOJIb:

— JIaBaTh OILIEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTD,

OIICHHUBATLb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



— BJIaJIETh HAaBBIKAMU MMO3HABATEIHHON peIEKCUN KaK OCO3HAHHUS COBEPIIAEMbIX
JEUCTBUM M MBICIHUTENBHBIX IIPOLIECCOB, HMX pPE3yJbTaTOB M OCHOBAHWM;
UCIIOJIb30BaTh MPUEMBI pedieKcun sl OLEHKM CUTYalluH, BbIOOpAa BEPHOTO
perneHns;

— YMETh OLICHMBAaThb PUCKH M CBOEBPEMEHHO INPHHHMMATh PELIECHUS II0 HX
CHIKCHMUIO;

— IPUHAMATbh MOTHBBI W AapryMEHTBl JPYIrUX MPHU aHAJIU3E pPE3YyJIbTAaTOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYIrUX:

— NPUHUMATH ce0s, TOHMMAsi CBOM HEJAOCTATKH U TOCTOUHCTBA,

— IIpUHMMaTb MOTHMBBI U AapryMEHTBl JPYIUX [PU aHaIU3EC pPe3yJbTaTOB
NesATEeIbHOCTH; — MPU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKH;

— pa3BHUBATH CITOCOOHOCTH TOHMMATh MHUDP C IIO3UIHHN APYIoro 4CjI0BCKaA.

B ¢enepanbHBIX U PETHOHATBHBIX TMPOILEAYypaX OICHKH KadyecTBa OOpa3oBaHMUS
UCIIOJIB3yeTCsl  mepeueHb  (KoaupukaTop) MpPOBEpPsSEMbIX  TpeOOBaHUM K
METalpeIMETHbIM ~ pe3yJibTaTaM  OCBOECHHMS ~ OCHOBHOM  00pa3oBaTesibHON

IIPOTPaMMBbI CpETHETO O0IIero 0Opa3oBaHUsI.

[lepeuens (koaupukaTop) NpOBEPSAEMbIX
TpeOOBaHUIl K METANPEAMETHBIM pe3yJIbTaTaM OCBOEHHUS OCHOBHOM

o0paszoBaTeILHON TPOrpaMMbl CPETHETO OOIIEro 00pa3oBaHUs

Kon [IpoBepsiemble TpeOOBaHMS K METANpPEIMETHBIM pe3yJbTaTaM
IPOBEPSIEMOTO | OCBOEHHUSI OCHOBHOM 00pa3oBaTENIbHOM IPOrpaMMbl  CPEIHETO

TpeboBanusi | 001ero oopasoBaHus

1 [lo3naBaTenbHbIE YHUBEpCAIbHbIE Y4YeOHble AelcTBUA (Hanee -

YY)

1.1 bazoBrie Jornyeckue IenucTBUSI




1.1.1

YcraHaBiauBaTh CYHICCTBCHHBIfI MMPpU3HAK WX OCHOBAHHA JJIA

CpaBHEHUS, KJIacCU(UKAITUU U 00001IIeHNS

1.1.2

BrIsSBIATE 3aKOHOMCPHOCTHU U IMPOTUBOPCUHHUSA B PACCMATPUBACMBIX

SABJICHUAX

1.1.3

CamMocTosATenbHO (POPMYIHPOBATH U AKTyaJIM3UPOBATH MPOOIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;
OTIPEIeNIATh LENU ACITeIbHOCTH, 3a71aBaTh MapaMeTpbl U KPUTEPUH

HUX JOCTHXKXCHMUA

1.1.4

BHOCUTH KOPpPEKTHUBBI B JIEATEIIBHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJabTaTOB  IIEJISIM,  OLICHUBATh  PUCKUA  MOCJEACTBUM

ACATCIIBHOCTHU

1.1.5

Pa3BuBath KpCaTuBHOC MBINUICHHUC IIPH PCIICHHHN JKHU3HCHHBIX

npoosiem

1.2

ba3oBbie uccinenoBaTenbCKUe ICHCTBUA

1.2.1

Brmanerr HaBbIKaMH y4eOHO-HCCIIEIOBATCIBCKOM M IMPOSKTHOM

ACATCIbHOCTH, HABBIKAMH Pa3pCIICHUA HpO6H€M

1.2.2

OBnazeHue BUIaMH JIESITEIIBHOCTH T10 MTOJIYYEHUIO HOBOI'O 3HaHMS,
€ro MHTepHpeTanuu, NOpeoOpa3oBaHUI0 U NPUMEHEHUIO B
Pa3IMYHBIX Y4YEOHBIX CHUTYyalMsX, B TOM YHCIE€ TMPH CO3AAHHUU

y4eOHBIX B COITMATLHBIX TPOCKTOB

1.2.3

(DOpMI/IpOBaHI/IC HAayYHOI'O THIIA MBIIIJIICHUA, BJIAJICHUC HaquOI;'I

TCpMHHOJ’IOFHCﬁ, KIIFOYEBBIMU INIOHATHAMHU U MECTOAaAMU

1.2.4

BrisBasSITH MNPUYIUHHO-CICACTBCHHBIC CBA3H W AKTYAJIM3UPOBATH
3aJlady, BbIJIBUI'aTh T'HIIOTC3Yy €C PCIICHUA, HAXOAUTL apPpryMCHTBI

JUISL I0KA3aTeIbCTBA CBOMX YTBEPIKJICHUM, 3aJ1aBaTh MapaMeTpbl U




KPUTEPHUH peLICHUS

1.2.5

AHaJ'II/ISI/IpOBaTB IMOJIYUYCHHBIC B X0ac€ pCIICHUA 3aJa4un
PE3YJIbTATHhI, KPUTHUYCCKHU OIICHHUBATDH Hnx HOCTOBCPHOCTD,

IMPOTrHO3UPOBATh UBMCHCHHC B HOBBLIX YCIIOBUAX

1.2.6

YMeTh MepeHOCUTh 3HAHWS B MO3HABATEIHHYIO W MPAKTUYECKYIO
00J1aCTH KU3HEACATCILHOCTH,

YMETh MHTCTPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTCH;
OCYIIIECTBJIATh IICJICHANPABIICHHBIN TIONCK TIEPEHOCAa CPENICTB U

CII0Cc000B JCHCTBYSI B MPOPECCHOHATBHYIO CPEILy

1.2.7

CrmocoOHOCTP W TOTOBHOCTh K CaMOCTOSITEIBHOMY  ITOHCKY
METOJIOB PEIIEHUs MPAKTUUYECKUX 3a]a4, TPUMEHEHHUIO Pa3IMYHBIX
METO/IOB ITO3HAHWS;

cTaBUTb U  (opmynupoBaTh  COOCTBEHHBIE  3aJaud B
00pa3oBaTeNbHOMN NEITEILHOCTH U )KU3HEHHBIX CUTYyAITUsX;
CTaBUTh MPOOJIEMBI W 3a/Jadyd, JOMYCKAIONINE albTCPHATUBHBIC
pelIeHus;

BBIJIBUTATh HOBBIC WJCH, MpejiaraTb OPUTHHAIBHBIE MOAXOABI U
pEIICHMUS;

pa3pabaThiBaTh IUIaH PEIICHHUS MPOOJIEMbI C YYETOM aHallu3a

HMCIOIUXCS MaTCPpUAJIbHBIX 1 HEMATCPUAJIBbHBIX PECYPCOB

1.3

Pabota ¢ undpopmanuei

1.3.1

Brnaners HaBblkamMu TONy4YeHHS WHOOpPMAIMHM U3 HCTOYHUKOB
pa3HbIX THUIOB, CAMOCTOSITEIbBHO OCYIIECTBJISATH IIOWCK, aHaJu3,
CUCTEMATH3AIMI0 W WHTEPIpETAINi0 HHPOPMAIUUA Pa3IAIHBIX

BUJIOB U (hOPM TIPEICTABICHUS

1.3.2

Co3naBaTh TEKCTHI B pa3IMYHBIX (hopMaTax ¢ yueTOM Ha3HAYEHUS

uHboOpMaIlUM U 1EJNEBOM ayJuTOpUU, BHIOMpPAs ONTUMAJIBHYIO




dbopMy npecTaBlIeHUs U BU3yallu3alluu

1.3.3 OrneHnBaTh JOCTOBEPHOCTh, JICTUTUMHOCTh WH(pOpMaNuu, ee
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-ITHUECKUM HOpMaM

1.3.4 Hcnonb3oBath CpeacTBa WH(pOPMAITMOHHBIX u
KOMMYHHMKAI[IOHHBIX TEXHOJIOTUA B PEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX U OPTaHMU3AIMOHHBIX 337a4 C COOIOJCHHEM
TpeOOBaHUI 3PrOHOMMKHM, TEXHUKU OE€30MACHOCTH, TUTHMEHBI,
pecypcocOepexeHusi, MPaBOBBIX W ATHUYECKUX HOPM, HOPM
UHGOPMAIITMOHHON O€30MTaCHOCTH

1.3.5 Brnaners HaBbIKaMU paclio3HaBaHUS W 3alUThl MH(GOpMAaIHH,
MH(POPMAITMOHHOM 0€30I1aCHOCTH JINYHOCTH

2 KommynukatusHbie YV /]

2.1 OO61ienue

211 OcyiiecTBiIATh KOMMYHHUKAIIMU BO BCEX cpepax KU3HU;
BJAJI€Th PA3IMYHBIMU CLIOCOOAMM OOILEHUS ¥ B3aUMOJIEHCTBUS

2.1.2 Pa3BepHyTO U JIOTMYHO WU3JaraTh CBOK TOYKY 3pEHHUS C
UCIIOJIb30BAaHUEM SI3IKOBBIX CPE/CTB

2.1.3 ApPryMEHTUPOBAHHO BECTH THAJIOT

3 Perynsarusnsie YV ]|

3.1 Camoopranuzanus

311 CaMOCTOSATENBHO OCYIIECTBIISITh TO3HABATENIBHYIO AESTENBHOCTD,

BBISIBJISITh MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHbBIE
3ajauyd B 00pa30BaTENbHOM  JESTENIbHOCTH M >KM3HEHHBIX

CUTyalHsIX;




AaBaTb OICHKY HOBBIM CUTYyallUsM

3.1.2 CaMOCTOSITENIBHO COCTABJIATH IJIAaH PEUICHUS MPOOJIEMBI C Y4ETOM
UMEIOIIUXCS ~ PEeCcypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEH U
MPEINOYTCHUM;

JienaTh OCO3HAHHBIM  BBHIOOp, apryMEHTHpPOBaTh €ro, Oparth
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBAThH IPUOOPETCHHBIN OTIBIT;

CIOCOOCTBOBAaTh  (POPMUPOBAHUIO U TPOSBICHHUIO IIUPOKOU
SPYIUIIMN B Pa3HBIX 00JIACTSIX 3HAHHUHA

3.2 CaMOKOHTpOJIb

3.2.1 JlaBaTb OIICHKY HOBBIM CHUTyallMsiM, BHOCHUTh KOPPEKTHUBBHI B
NEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEISAM

3.2.2 Branets HaBbIKaMU TMO3HABATEIbHOW pelIeKCUU KaK OCO3HAHUS
COBEpIIIACMBIX JICUCTBHA W MBICIHUTEIBHBIX IPOIECCOB, WX
pe3yJIbTaTOB U OCHOBAHUM;

HCIIOJIB30BaTh MPUEMbI peIEKCUH ISl OLIEHKH CUTYalluH, BEIOOpa
BEPHOTO PEIICHHUS;

YMETh OIIEHUBATh PUCKH ¥ CBOEBPEMEHHO IPUHUMATh PEIICHUS TI0
WX CHIDKCHHIO

3.3 OMOILIMOHAILHBIN WHTEJIJICKT, MpEeNoJIararouii
c(hOpMUPOBAHHOCTH:

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOEC IOBEJICHHE, CIIOCOOHOCTH
aJanTHPOBATHCS K SMOIMOHAIBHBIM HM3MECHCHUSM M IIPOSIBISATH
TUOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH  MOTHMBALMH,  BKIIOYAIOUIEH  CTPEMJIEHHE K

JOCTHKCHUIO 1CJIM W YCIICXY, OINTHMH3M, HWHHUIIHWATHBHOCTD,




YMCHHC ,Z[CﬁCTBOBaTB, HCXO0O U3 CBOUX BO3MO>KHOCTEHU

IIpenmeTHbIE pe3yJIbTATHI

[IpeameTHble pe3ynbTaThl 0cBoeHUA nporpaMmbl COO no Ouosiornu Ha 0a30BOM
YpOBHE BKJIOYAIOT crenuduueckue g ydyeOHoro mnpeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIA 10 OCBOCHHIO, HHTEPIIPETAITUN U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JACSITEIBHOCTU IO MOJTYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsX, a TAKXKE€ B pPEAIbHBIX
YKU3HEHHBIX CUTYAIlUsX, CBSI3aHHBIX C OMOJIOTHEH.

[IpeameTHbIe pE3yNbTaThl OCBOCHHUS y4yeOHOTo mpenMera «bHonorus» MOIKHBI
OTpaxaTh:

1) chopMUpOBAaHHOCTH 3HAHHMI O MECTE M POJIM OMOJIOTMH B CHUCTEME HAYyYHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpPa U HAy4YHOTO MHUPOBO33PEHHUS; O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHUE OWOJIOTHH; (PYHKIIMOHAIBHON
IPAaMOTHOCTH YeJIOBEKa JJIs PEIICHUs )KU3HEHHBIX 3a/a4;

2) yMEHHME pACKpBIBaTh COJEpKaHUE OHOJIOTMYECKUX TEPMUHOB M TOHSITHIL:
KW3Hb, KIJIETKA, OpraHu3M; MeTaboau3Mm (0OMEH BEIIECTB M IIpPEeBpallicHUE
AHEPI'uM), TOMEOCTa3 (CaMOperyJisiius), YPOBHEBAsT OpPTaHU3AIMS JKUBBIX CUCTEM,
CaMOBOCTIPOU3BEICHHE (PENPOIYKITNS), HACIEACTBEHHOCTh, U3MEHYHUBOCTH, POCT U
pa3BUTHE; BUJ, TMOMYJSIUs, TeHOMOH, YBOIIOLUMS, ABMKYIIUE CUIIbI ((aKTOPHI)
HBOJIIOIMH, MPUCITIOCOOJIEHHOCTh OPTraHU3MOB, BHI000pa30BAHHE, IKOJIOTHUYECKUE
(bakToOphl, IKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEIYIICHTHI, IICMU MHTAHWUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, ouocdepa;

3) yMmeHue wu3Narath OWOJOTHYECKHWE Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOrMa MOJEKYJspHOW Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKIEHUS KyIbTypHbIX pacteHuid H. V1. BaBunosa), onpenensitTe rpaHUllbl

HNX IIPUMCHHUMOCTH K ) KUBBIM CUCTCMaM;




4) yMmeHune u3narath Ouosiorndyeckue teopuu (3BosronuonHas teopus Y. JlapBuHa,
CUHTETHUYECKasl TEOPHs 3BOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIbIIIEBOrO
cxoactBa K. M. bapa, uepeaoBanus TJIaBHBIX HAMPaBICHUN U MyTeH 3BOJIONUHU A.
H. Cegeprosa, yuenus o 6uochepe B. 1. Bepuanckoro), onpenensiTe rpaHUIlbI
WX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

5) yMeHHE BBIJCNSTh CYIIECTBEHHBIE MPU3HAKK BUPYCOB, KJIETOK IMPOKAPHOT U
AYKApUOT;, OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IJIACTUYECKOT0 W SHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMBUAYAJbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOrCHE3);

6) yMeHue BBIACNATH CYIIECTBEHHBIE TPU3HAKU CTPOCHUS OHMOIOTHYECKUX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreOlEHO30B M JKOCUCTEM; OCOOCHHOCTM IIPOLIECCOB: HACIEACTBEHHOMN
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMs, MPUCIIOCOOJICHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (AaKTOPOB Ha OpraHMU3Mbl, MEpeHoca
BEIIECTB M TOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

7) yMeHHe NPUMEHATHh TNOJYYEHHbIE 3HAHMS ISl OOBSICHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBS
OKpPYXAaIOIUX IO, COOMI0IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIeH
OPUPOJIHON cpene; MOHMMaHUE HEOOXOIMMOCTH HCIOJB30BAaHUS JTOCTHXKEHUHN
COBPEMEHHOMU OHMoIOrnu u OMOTEXHOJIOTHUI VIS palMOHATILHOTO
IPUPOAOTIOIb30BaAHNS;

8) yMeHue peliarth 3J1eMEeHTapHbIe TeHETHYECKUE 3a7]aul HA MOHO- U IUTHOPUIHOE
CKpEIIMBaHUE, CIEIUICHHOE HACIEAOBAaHHUE; COCTABIATh CXEMbl MOHOTHOPUIHOTO

CKpCIIBaHUA I NPEACKa3aHUs HACJICAOBAHWA IIPU3HAKOB Y OPTraHNU3MOB,



9) ymeHue pemath dJIEeMEHTapHBIC OMOJIOTHUECKHE 3aJadM, COCTABISATH CXEMBI
MEepEeHOCca BEIIECTB U DHEPTUH B IKOCHUCTEMAaxX (LIETH MTUTAHUS).

10) ymeHue BBINIOJHATH J1TA0OpAaTOpPHBIE W TpaKTHYECKUE paldOThl, COOJI0IATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

11) ymenue BiasieTh METOJaMH HAYYHOT'O MO3HAHUS B OWOJIOTHU: HAOIIOJECHUE U
OINMCaHUE JKUBBIX CHCTEM, MPOIECCOB M SIBICHUH; OpraHu3aiius W MPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHHE  THIOTE3BI,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCICyeMbIMH BEIWYMHAMH, OOBSCHEHHE IOJyUYCHHBIX
pPE3yNbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TOHSTHH, TEOPUHA M 3aKOHOB; YMEHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH MTOJTYYCHHBIX PE3yJIbTAaTOB;

12) yMeHHe KpUTHYECKH OIICHMBaTh W HWHTEPIPETHUPOBATH HUHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
paznuuHbix ucTouHUKOB (CMU, HayyHO-TIOMyJSIpHBIE MaTEpHalibl); STUYECKHE
aCIEKThl COBPEMEHHBIX HCCIIEIOBAHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH;
13) ymenue co3naBath COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIC COOOMIEHHsI, 00001IIast
OMONOTUYECKYI0O  HMH(POPMALUIO U3  HECKOJbKMX HMCTOYHUKOB, TPAMOTHO

MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

B ¢denepanpHBIX M permoHaNbHBIX MPOIIEIYypaxX OIICHKHM KayecTBa 0Opa3OBaHMS
UCIIOJB3YeTCsl  TepedyeHb  (KoAuUKaTOp) paclpelesieHHbIX [0  KjaccaM
MIPOBEPSEMBIX TPeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
IpOrpamMMbl  CPEHEr0 OO0IIero o0pa3oBaHUS M BJIEMEHTOB COJEPKAHMS T10
OHOJIOTHH.

[TpoBepsiembie TpeOOBaHMSI K Pe3yJibTaTaM OCBOCHUSI OCHOBHOMU

obpazoBatenbHOM Tiporpammel (10 kinace, 1 momyroue)

Kon [IpoBepsieMble TIpEAMETHBIC PE3yJbTaThl OCBOCHHUS OCHOBHOM
IIpOBEPsAEMOro | 00pa3oBaTEILHON IPOrpaMMBbI CPETHEr0 OOIIEro 00pa30BaHM

pe3ynbTaTa

1 CdopMupoBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHUU B CHCTEME




HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTUHBI MUpa U HAy4YHOIO
MHUPOBO33PEHUS; O BKJIQ/€ POCCHMCKHX M 3apyOCKHBIX YUYCHBIX-
OMOJIOTOB B pa3BUTUE OMOJIOTHH; (PYHKIMOHAIBHOW TPAMOTHOCTHU

YCJIOBCKA AJI pCIICHUSA JKU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHUHOB H
MOHSITHUI: KU3Hb, KJIETKA, OpraHu3M; MeTaboa13M (0OMEH BEIIECTB
U IpeBpalleHHE dSHEpPruu), TroMeocTa3  (CaMOperyJsius),
YpOBHEBasi OpraHH3aIUs JKUBBIX CHCTEM, CAaMOBOCIPOM3BEICHHUE
(penponyKuusi), HacJIE€ACTBEHHOCTb, HW3MEHUYMBOCTh, POCT U

Pa3BUTHUC

YMenue  u3naratb ~ OMOJIOTMYECKHE  Teopuu  (KJIETOYHAs,
XpOMOCOMHasi, MyTallmoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.W. BaBumoBa) u yudeHHs (0 ULEHTpaXx MHOrooOpasusi H
NPOUCXOXKJEHU KyJIbTypHbIX pacteHuit H.M. Basunosa),

OMIPCACIIATE I'PAHUIIBI UX IIPUMCHHUMOCTH K JKUBBIM CUCTEMaM

YMeHHue BIaACTh METOAAaMU HAYYHOTO IIO3HAHHWS B OHOJIOTHH
(HaOyroIeHNE U OMTMCAHUE JKUBBIX CHUCTEM, MPOIECCOB U SBJICHUMN;
OpraHu3alys H TMPOBEICHHE OHOJOTHYECKOTO OSKCIEPUMEHTA,
BBIJIBIDKCHUE THIIOTE3bl; BBISBJICHHUE 3aBHCHMOCTH  MEXIY
UCCIICAYEMbIMU  BEJIUYHHAMH, OOBSCHEHHE  TOJYYCHHBIX
pEe3yNbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TIOHSTHA, TEOPUU W
3aKOHOB; YMCHHE JeJaTh BBIBOJBI HAa OCHOBAHHWH ITOJYyYEHHBIX

pEe3yJabTaTOB)

YMeHue BBIICIIAITh CYHICCTBCHHBIC IIPU3HAKKU BUPYCOB, KIICTOK
IMPOKApHUOT MU OYKAPHUOT, OJHOKJIICTOYHBIX KW MHOT'OKJICTOYHBIX

OpraHu3MOB; OCOOCHHOCTH TMpPOIECCOB OOMEHa BEIIECTB U




IPEBPAILCHUS YHEPTUU B KJIETKE, (POTOCHHTE3a, IIACTUICCKOTO U
OHEPreTHUECKOr0 OOMEHa, XEMOCHHTE3a, MHTO03a, Meko3a,
OIUIOJIOTBOPEHMS, PA3MHOXKCHHS, WHIUBUAYATHHOTO Pa3BHTHS

opranu3Ma (OHTOTEHE3)

YMeHue TpPUMEHSTh TOJIyYEHHbIE 3HAaHUS Uil OOBICHEHUS
OMOJIOTUYECKUX  TPOLECCOB W SBICHWUW, IS  TPUHATHUSA
MPAKTUYECKUX PEIICHUWH B TOBCEIHEBHOM JKM3HU B IEIAX
oOecrieueHrss 0€30MaCHOCTH CBOErO 37I0POBbS U 370POBBSA
OKPY’KAIOLIUX JIIOJICH, COOMIOICHUSI HOPM T'PAaMOTHOI'O MOBEACHUS
B OKpYyXalollled MPUPOJHON cpejie; MOHUMaHHEe HEO0OXOIUMOCTH
UCIIOJIb30BAHUSI  JIOCTUKEHUN  COBPEMEHHOM  OWOJOTHMH U

OMOTEXHOJIOTHI JIJIS1 pallMOHAJILHOTO PUPOI0IIOIb30BAHUS

VYMeHue pemaTrsb 3JIEMCHTAPHBIC ITCHCTUYCCKUEC 3aa49Y Ha MOHO- U
I[I/IFI/I6pI/II[HO€ CKpCIIUBAHUC, CLCIINICHHOC HaCJICaOBaHUC,
COCTaBJIAITH CXCMBI MOHOFI/I6pHI[HOFO CKpPCIIMBAaHUA JJIIA

MMpCeACKazaHnAa HACJICAOBAHUSA ITPHU3HAKOB Y OPIraHU3MOB

YMeHue BBINONHATH JaOOpaTOpHbIE W TMPAKTUYECKUE pPaloTHI,
coOro/IaTh MpaBujia Ipu paboTe ¢ Y4eOHBIM M JIAOOPATOPHBIM

000pymoBaHUEM

YMeHHEe  KpUTHMYECKH  OLICHMBaTh W HWHTEPIPETHPOBATH
uH(poOpMaIMI0O  OMOJIOTMYECKOr0  COJIEpKaHMs, BKIIIOYAOIIYIO

NICEeBIOHAYYHbIE 3HAHMUS W3 Pa3JIMUHBIX HMCTOUYHMKOB (CMU,

HAYYHO-TTOMYJISIPHBIC MaTepuabl); STUYECKUE ACIIEKTHI
COBPEMEHHBIX  HCCJICIOBaHUH B  OHOJOTHH,  MEIUIIMHE,
OMOTEXHOJIOTUH

10

YMenue co3aaBaThb cOOCTBEHHBIE NHUCHMEHHBIE U YCTHEIC

cooOmeHusi, 0000mas OHOJOTHYECKYI0 HWH(GOpPMALUIO U3




HECKOJIbBKMX HMCTOYHHKOB, I'PaMOTHO HCIIOJIb30BaTh MMOHSITUHHBIN

amnrmnapar OuoJIoruu

[TpoBepsiembie dnteMeHTHI coaepskanus (10 xnace, 1 momyrozue)

Kon [IpoBepsieMblii 2IEMEHT COJEpKaHUS

1 buonorus xak Hayka

1.1 buonorus - Hayka o xuBo# npupoje. Posbs Ononoruu B popMupoBaHun
COBPEMEHHOM Hay4HOU KapTuHbI Mupa. CructemMa OMOJOrHUYEeCKUX HayK

1.2 Meroabl TMO3HAHMS >KUBOM TpHUpPOAbl (HAOMIOAEHUE, HKCIEPUMEHT,
ONMCaHHue, U3MEpPEHHUE, KJIaccupuKanus, MOJICJINPOBAHUE,
CTaTUCTHYECKasi 00pabOTKa TaHHBIX )

2 JKuBbI€ CUCTEMBI M X OpTaHU3ALINS

2.1 XKusble cucrempl (OMOCHCTEMBI) KaK MpEAMET HW3Y4YeHUs OWOJIOTHH.
CBoiicTBa OMOCHCTEM M X pa3HOOOpasue

2.2 YpoBHM  opraHu3anuu  OMOCHUCTEM:  MOJEKYJISPHO-TEHETUYECKHUH,
KJIETOYHBIN, OPraHU3MEHHBIN, MOMYJISIIMOHHO-BUAOBOM, SKOCUCTEMHBIMH,
ounocdepHbIit

3 XHWMHUYECKHUM COCTAB U CTPOCHUE KIIETKU

3.1 XUMHYECKUMN COCTaB KIETKU. XUMHUYECKUE DJIEMEHTBI: MAaKPOIJIEMEHTHI,
MUKpO3JeMeHTBI. Bosta u MuHepaibHble BemecTBa. DyHKIMU BOABI U
MUHEpaJbHBIX BemecTB B KkieTke. [logaepkaHue OCMOTHYECKOTO
OanaHca

3.2 benku. CoctaB u crtpoeHue O€NKOB. AMHMHOKHCIOTHI - MOHOMEPHI

OEJIKOB. He3amenumeie n 3aMCHHUMBIC AMHMHOKHUCJIOTHI.

AMUHOKHUCIOTHBIA COCTaB. YPOBHHU CTPYKTYphl OEIKOBON MOJIEKYJIbI




(mepBUYHAs, BTOpUYHAS, TPETUYHAS W YCETBEPTHYHAS CTPYKTypa).
XuMmudeckue cBoicTBa 6enkoB. buomornueckne QpyHKIUU OEIKOB.

depMmeHTHI - Omosormueckue KaTtanmzaTopbl. CtpoeHue QepmeHTa:
aKTUBHBIA  IIEHTp, cyOcTpaTHas crneuupuyHoctb. KodepMeHTHI.

Buramunbl. OTinuust GepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB

3.3

VYrneBoasl: MoHOcaxapuibl (TJIIOKO3a, pubo3a U J1€30KCUpU003a),
nucaxapubl (caxaposa, JIaKTo3a) U moaucaxapuibl (Kpaxmai, IITUKOTEH,
LeJIt0103a). buonornueckue GyHKIUM yIIIEBOAOB.

Jlunuapl: TpUrIHMLEpUabl, cTepouisl, Gocomunuasl. ['mapoduibHO-
rupodoOHble  cBolicTBa.  buonmorndyeckue — QyHKUMM ~ JIMIIHJOB.

CpaBHCHI/IG YIJICBOJAOB, OCIKOB H JIMIINAOB KaK HCTOYHHUKOB SHCPIUHU

3.4

Hykneunnoseie xucnotel: JIHK u PHK. Hykneotuasl - MoHOMEpBI
HyKJIeuHOBBIX KucaoT. Crtpoenne u QyHkuuum JHK. Ctpoenue u

¢yuxunu PHK. AT®: ctpoenue u pyHKuuu

3.5

[uronorus - Hayka o knertke. Knerounas teopus. Meroasl n3ydeHUs

KJICTOK

3.6

Knerka kak nenoctHas >xuBas cuctema. OOmMe NpU3HAKUA KIETOK:
3aMKHyTasi HapyxHass mMeMOpana, mojekynbl JIHK kak renermueckuit

alrIrapar, CuCTeMa CMHTC3a Ocnka

3.7

Tunel KJIETOK: 3yKapuoTHYecKas W Mpokapuotuyeckas. OcoOEHHOCTH
CTPOEHHUS MPOKAPUOTUYECKOW KieTkU. KieTouHas cTeHka OakTepuil.
CrpoeHne  3YKapHOTHYECKOHM  KIIETKH. OCHOBHBIE ~ OTIMYMS

PACTUTENBHOU, KUBOTHOU U TPUOHOMN KIETKU

3.8

IToBEpXHOCTHBIE CTPYKTYPbI KJIETOK - KJIETOYHAsI CTEHKA, TNIMKOKAJHKC,
ux ¢ynkuuu. Ilmasmatudeckass memOpaHa, ee CBOWCTBAa M (DYHKIIMH.
[uTtomnnazma u ee opraHoujsl. OAHOMEMOpPAaHHBIE OPTraHOMIbI KIETKH:

supomnasmaruueckass cerb (JIIC), ammapar ['oabmku, JHU30COMBI.




IlomyaBTOHOMHBIE OPraHOWIBl KJIETKH: MHMTOXOHJPHUH, IUIACTHJBI.
IIpoucxoxxieHne MUTOXOHAPUA W IUIACTHA. BHIbl  IIacTUm.
HememOpanHbie OpraHouibl KJIETKH: PHUOOCOMBI, KIETOYHBIA LIEHTD,

PCCHHUYKHU, KTYTUKHU. q)YHKHI/II/I OPraHoON OB KIJICTKH. BxiroueHus

3.9

SAnpo - perymsaTopHbii 1eHTp kieTku. CTpoeHue sapa: siaepHas

000J104Ka, KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KJICTKC

X(H?)HGI[G?ITGJ’IBHOCTB KIJIICTKH

4.1

OOMeH BemecTB, WIM MeTa0oIu3M. AcCUMMIALNMS (TJIACTUYECKUN
OOMEH) U JUCCUMWIALMS (PHEPreTUYeCKUd OOMEH) - JBE CTOPOHBI
€MHOTO Mmpouecca Mertadonau3ma. Turbl 0OMeHa BEIeCTB: aBTOTPOQHBIII
U rerepoTpodHbIil. Poiabs pepMeHTOB B 0OMEHE BELLIECTB U NMPEBPAICHUN

OHCPIUU B KICTKC

4.2

®ortocunte3. CperoBas W TemHOBas (¢a3bl (QorocuHTe3a. Peakumu
¢doTtocunTeza. DPdekTUBHOCTh (HOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A
U1 KM3HM Ha 3emtie. BiustHue ycioBuit cpeabl Ha (OTOCHMHTE3 U
CHOCOOBI MOBBIIICHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHUH.

XeMocuHTe3. XEeMOCUHTE3UPYIOIIHe OakTepuu. 3HAaUeHHE XEMOCHHTE3a

IUTA KU3HHU Ha 3eMIie

4.3

DHepreTuueckuil 0OMeH B KJieTke. PaciiierieHrne BeecTB, BbIICICHUE U
AKKyMYJUPOBAHHUE SHEPTUU B KJIETKE. ITaIbl SHEPTETUUECKOT0 0OMEHa.
I'mukonmus. bpoxenne u ero Buabl. KHCIOpOAHOE OKHUCIEHUE, WIIH

KJIETOUYHOE JbixaHue. I(HPEeKTUBHOCTh SHEPTETUUECKOTO 0OMEeHA

4.4

Peaknuu matpuuyHoro cunres3a. ['enetnueckass unpopmauus u JHK.
Peanuzanus renetrndeckoil nHGOpMaIuK B KJIEeTKe. [ eHeTHdecKuii Ko u

ero cpoictBa. Tpanckpunuus - MatpuuHbiii cuate3 PHK. Tpancnsauus -




ouocunre3 Oenka. KoaupoBanue amuHOKuciOT. Ponb pubocoMm B

ouocuHTe3e Oenka

4.5

Heknerounsle Qopmbl KHU3HM - BUPYCHL. McTOpHs OTKpBITHS BUPYCOB
(I.1. WBanoBckuii). OCOOCHHOCTH CTPOCHHS M KU3HEIEATEIHLHOCTH
BUpycoB. baktepuodaru. bone3Hu pacreHuil, KUBOTHBIX U YEJIOBEKA,
BBI3bIBAEMbIE BUpycaMu. Bupyc ummyHoneduimra yenoseka (BUY) -
Bo3Oynutens CIIW[a. Tlpodunaktuka pacnpoCTpaHEHUS BHPYCHBIX

3200JI€BaHUN

PasmHOxkeHHE N HHAWBUAYAJIBHOC PA3BUTUC OPIraHU3MOB

5.1

Kietounbiii MK, WK )KU3HEHHBIA UK KIeTku. MHTepdaza u Mutos.
[Ipoueccol, mnpotekaromue B uHTepdaze. Permnukamus - peakius
MarpuuHoro cuHTe3a JIHK. Ctpoenue xpomocom. XpoMOCOMHBIN HAOOP
- KapuoTuil. JIUTJIOUIHBIA M TamIOWAHBIA XPOMOCOMHBIE HAOOPBHI.
XpomaTuasl. [uronornueckue OCHOBBI pPa3sMHOXEHUS U
VHIWUBUIYAJIBHOTO PAa3BUTHUSL OPTAaHU3MOB.

Henenue knetku - muto3. Ctaguu MuTo3a. IIporiecchl, MpoUCXoasime

Ha pasHbIX CTAAUAX MUTO3A. buonornueckuii cCMbICT MHUTO3a

5.2

dopMbI pa3MHOKCHHS OPraHU3MOB: Oecrojioe u ToJioBoe. Buibl
0ecroyioro pa3MHOXKEHHUS: JICJICHUE HaJABOE, IOYKOBAHHUE OJHO- U
MHOT'OKJICTOYHBIX, CIOpOo0Opa3oBaHHWE, BETeTaTMBHOE pPa3MHOXKCHUE.
HckyccTBeHHOE  KJIOHMPOBaHUE OPraHU3MOB, €ro 3Ha4YeHue s

CCIICKIINHU

5.3

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.
Meiio3. Craguu meito3a. [Iponecchl, IpoucXosue Ha CTaIusIX Meiio3a.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. brosiornueckuii CMbICH

U 3HAUECHUE MEN03a

5.4

I'ameTorenes - mponecc O6pa?>OBaHI/IH IMOJOBBIX KJIICTOK Y JKHBOTHBIX.




[TonoBble >xene3bl: CEMEHHUKH U sIMYHUKU. OOpa3oBaHuE M pa3BUTHE
MOJIOBBIX KJIETOK - raMeT (CIEepMaTO30M/I, SUIEKIIETKA) - CIIEPMATOTCHES
u ooreHe3. OCOOCHHOCTH CTPOEHHS SAWULEKIECTOK U CIIEPMaTO30MIOB.

OmnonorBopenue. [lapTeHorenes

5.5

WuauBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). OTanbl 3MOPHOHAJIBHOTO PA3BUTHSA Y MO3BOHOYHBIX
KUBOTHBIX: npobiieHue, racTpyJsnus, OpPTraHOTCHE3.
[TocTamMOproHanbHOE pa3BuTHE. TUIBI MOCTIMOPHUOHATIBHOIO PA3BUTHSA:
npsiMoe, HempsiMoe (JMYMHOYHOE). BrnmsHue cpeapl Ha pas3BUTHE
OpPraHU3MOB; (PaKTOPbl, CHOCOOHBIE BBI3bIBATH BPOXKIACHHBIE YPOJCTBA.

PocT u pa3Butue pacteHuil. OHTOreHe3 IBETKOBOI'O PACTEHUSI: CTPOCHUE

CCMCHH, CTaANN PA3BUTHA

HaCHeI[CTBeHHOCTB N NIBMCHYMBOCTb OPraHU3MOB

6.1

IIpenmer m 3agmaum reHetuku. Mcropust pas3ButTus TeHeTUKU. Bkian
POCCUUCKUX U 3apyO€KHBIX YYEHBIX B Pa3BUTHE TEHETHUKU. MeTobl
TeHEeTUKUA (THOPUIOIOTHYECKUH, IUTOTEHETUYECKUM, MOJIEKYJISPHO-
reHetuueckuit). OCHOBHBIE TEeHETHYECKHE TMOHATHS. ['eHeTnueckas

CUMBOJIMKA, UCITOJIb3yEMasd B CXEMax CerIHI/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH  HACJICIOBaHWUS TPU3HAKOB, YyCTaHOBJICHHbIE [
Mennenem. MoHoruOpuaHOe CKpeIIMBaHKWe. 3aKOH €IMHOOOpa3us
rHOpUIIOB TEpBOrO TOKOJIeHHs. [IpaBuiao JOMHHMpOBaHUSA. 3aKOH
pacumieruieHusl Tpu3HaKkoB. [wumore3a dHCTOTHI Tamer. [lomHOoe W
HETIOJTHOE JOMHUHUPOBAHHUE.

JurunOpuaHoe CKpelmuBaHue. 3aKOH HE3aBHCHMOTO HACJICIOBaHHUS
pu3HaKoB. [{UTOreHEeTHYEeCKHUE OCHOBBI JUTHOPHIHOTO CKpEIIMBAHUS.
AHanusupyromee cKpemuBanue. Vcnonp3oBaHWEe aHATU3UPYIONIETO

CKpEILUBAHUS JIJIsl OTIPEICIICHUS TEHOTHUIA 0CO0U




6.3

CuenienHoe HacnegoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJIEIOBaHUIO T€HOB. HapymieHue clersieHusi TeHOB B
pe3yJibTaTe KPOCCUHIOBEpPA. XPOMOCOMHAs TEOPUSI HACIIECICTBEHHOCTH.
['eneTnyeckue KapThl.

I'enetnka mona. XpOMOCOMHOE OINpEAeICHUE MoJia. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHbIE W T€TEPOTaMETHBIE OPTraHU3MBI.

HaCJ'IGIIOBaHI/Ie IMPU3HAKOB, COCIICHHBIX C IIOJIOM

6.4

N3menunBoCTh.  Buapl  HM3MEHUYMBOCTH:  HEHACICACTBEHHAas WU
HACJICACTBEHHad. Ponb cpelnbl B HEHACIEACTBEHHOM W3MEHYMBOCTH.
XapakTepucTuka MOJIU(PUKAIMOHHON W3MEHUMBOCTHU. BapuanuoHHbIN
pal W BapualnMoHHas KpuBas. Hopma peakuun 1pu3sHaKa.
KonnyecTBeHHbIE M KA4YEeCTBEHHBIE NMPU3HAKM M MX HOpMa PEAKIHH.

CaoiicTBa MOIU(DUKAITMOHHON U3MEHYUBOCTH

6.5

Hacnencrsennas, WU TEHOTUITNYECKAs, U3MEHYUBOCTb.
KomOunaTuBHas M3MEHYHMBOCTh. Mei03 M IOJIOBOM IPOIECC - OCHOBA
KOMOWMHAaTUBHOW  M3MEHYMBOCTH.  MyTallMOHHAs  M3MEHYUBOCTb.
Knaccudukanus myrtanuii: TeHHbIE XpOMOCOMHBIE, TeHOMHBIE. YacToTa
Y TIpUYMHBI MyTanuil. MyTtareHHsie (hakTopbl. 3aKOH TOMOJOTHYECKUX

PAIOB B HacieACTBEHHOM n3MeHunBocty H.M. BaBunosa

6.6

I'enetuka uvenoreka. Kapuotun yenoeka. OCHOBHbIE METO/IbI TEHETUKH
YyeJIOBEKa: TIEeHEaJOrMYeCKui,  OJM3HEIOBBIM, IMTOT€HECTHYECKUH,
OMOXMMHYECKHUH, MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMeHHOE
ONPECICHUE TEeHOTHIIA! MOJTHOTEHOMHOE CEKBEHUPOBAHMUE,
FEHOTUIUPOBAaHUE, B TOM uuciae ¢ nomowpro [II[P-anamusa.
HacnencrBenHnie 3a00JIeBaHMS YeOBEKa: I'€HHBIC OOJIE3HHU, OOJIE3HU C
HACJICJICTBEHHOW MPEPACIIONOKEHHOCTRI0, XPOMOCOMHBIC OOJIC3HH.
ComaTtnueckue W TeHEpaTUBHble MyTauuu. [IpuHUOMNBI 310POBOTO

O6p8,38, KHN3HH, TUAaIrHOCTHKU, HpO(I)I/IHaKTI/IKI/I n JICUCHHUA T'CHCTHYCCKUX




Oone3Heil. MeauKO-TeHETUYEeCKOE  KOHCYJIbTHPOBAHME. 3HAUYCHHE
MEJIUIIMHCKOW TE€HETUKU B MPEAOTBPAIICHUU U JICUCHUH T€HETHYECKUX

3a00JIEBAHU YEIOBEKA

Cenexuust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuusi Kak Hayka M Tpolecc. 3apoXKJICHHUE CENEeKIUU U
nomectukanusd. Yuenne H.M. BaBuiioBa 0 neHTpax npoumcxoXIEHUS U
MHOTO00pa3usi KyJbTYpHBIX pacTeHuil. LleHTpbl mpoucxoXaeHus

JOMAITHUX XUBOTHBIX. COpT, ImopoJja, mraMmm

1.2

CoBpeMeHHbBIE METOABl CeNeKUMU. MacCoBblii W HWHAWBHUAYAIbHBIN
oTOOpBl B CEJEKUMHM PACTEHUHM M KUBOTHbIX. OIIEHKa 3KCTEpbepa.
bnu3kopoacTBEHHOE CKpeluBaHWe - WHOpUAMHI. Ywucras JIUHUSL.
CkpemrBaHue 4YHCTBIX JHHMA. ['erepo3uc, wiam rTHOpUAHAs cuia.
HeponctBenHoe — ckpemuBanue - ayropuaunr.  OtnaneHHas
ruOpuan3anus u ee ycrnexu. MIcKycCTBEHHBIM MyTareHe3 M IMOJIy4eHHe
MOJMUIUVIONIOB. JIOCTHIKEHMSI CEJIEKUMHW pAaCTEHUM, KUBOTHBIX U

MUKPOOPTaHU3MOB

7.3

buorexHonorus kak orpacib Mpou3BOACTBA. [ €HHAs MHKEHEPUs. DTarbl
co3manusi pekomOunantHo JIHK w TpaHCreHHBIX OpraHU3MOB.
Knerounas wnxkenepus. Krnerounele KynbTypbl. MUKPOKIOHAIBHOE
pasMHOXeHUE  pacteHuil. KIIOHMpOBaHME  BBICOKOIPOAYKTUBHBIX
CEIIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB. OJKOJIOTUUECKUE U HITUYECKHUE

npo6iembl. [MO - reHeTHYECKH MOIU(PUIIMPOBAHHBIE OPTraHU3MBbI

[TpoBepsiembie TpeOOBaHMSI K Pe3yJibTaTaM OCBOCHUSI OCHOBHOMU

oOpazoBarenbHOl mporpammbl 10 kitacca (2 nmoxyroaue)

Kox

[IpoBepsieMble TIpEIMETHBIE PE3YJbTATBl OCBOEHHS OCHOBHOU

IPOBEPSEMOTO | 00pa30BaATEIHHOM MPOTrPaMMBI CpeHETO 00IIero 00pa3oBaHus




pe3ynbTaTa

CdopMrpoBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHUH B CHCTEME
HAy4YHOTO 3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHWHBI MUpPAa U HAYYHOI'O
MHUPOBO33pEHUS; O BKJIAJ€ POCCUUCKUX M 3apyOECKHBIX YUYECHBIX-
01o0TOB B paszBuTHe OuoNoruu; GyHKIMOHATHLHOW TPaMOTHOCTU

YCJIOBCKA AJIA pCIICHUS JKU3HCHHBIX 3a1a4

YMeHue packphiBaTh COJIEp)KaHUE OMOJOTMYECKUX TEPMUHOB U
NOHATUI: BUJ, TOMYJSIUS, TeHOMOH, SBOIIONUA, IBUXKYIINE
cuibl ((hakTOphI) 3BOJIOLMH, TMPUCIIOCOOJIEHHOCTh OPraHU3MOB,
BHI000pa30BaHUE, IKOJOTMYECKUE  (DAKTOPHI, DKOCUCTEMA,
OPOJYIIEHThl, KOHCYMEHTBI, PEAYUEHThl, LENd MUTaHUA,

AKOJIOTHYECKas MUpamMua, OuoreoreHos, onocdepa

YMeHnue uznaratb OMOJIOTHYECKUE TEOPUH (IBOJIOLMOHHAS TEOPHSI
Y. JlapBuHA, CHHTETHYECKas TEOpUsS DBOJIOLMH), 3aKOHBI H
3aKOHOMEpHOCTH  (3apoabiiieBoro  cxoactBa K.M.  bopa,
YepeaoBaHUs IJIABHBIX HANpaBICHUHM W myTer spomonun A.H.
CegeproBa, yuenus o 6uochepe B.U. BepHaackoro), onpenensitsb

I'paHHuObI UX IPUMCHHUMOCTH K JKUBBIM CUCTCMaM

YMeHue BiIaAeTh METOJaMH HAy4YHOTO II03HAHWUS B OHOJIOTHHU
(HaOyrOIeHNE U OMTMCAHUE JKUBBIX CHUCTEM, MPOIECCOB U SBJICHUMN;
OpraHu3anusi W TPOBEJCHHE OWOJIOTHYECKOTO OSKCICPUMEHTA,
BBIJIBUKEHUE TUIIOTE3bl; BBISBICHWE 3aBHCHMOCTH  MEXKIY
UCCIICIYEMBIMH  BCIIMYMHAMH, OOBSCHEHHE  TOJIYYCHHBIX
pEe3yNbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TIOHSITHH, TCOpUU W
3aKOHOB; YMEHHE JeJaTh BBIBOJBI HAa OCHOBAHWH IOJTYYEHHBIX

pe3yJbTaToOB)




YMeHue  BBIACHATH  CYIIECTBEHHBIC  MPU3HAKU  CTPOCHUSA
OMOJIOTUYECKUX OOBEKTOB: BHUJOB, NOIMYJSAIUN, TPOIYICHTOB,
KOHCYMEHTOB, PEAYIIEHTOB, OHOTEOIIEHO30B M  JKOCHUCTEM;
OCOOCHHOCTH  TIPOIIECCOB  HACJIEACTBEHHOM  H3MEHYMBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUsA, MPUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBUS AKOJOTHMUYECKUX (PAKTOPOB HA OPTaHU3MBI,
IepeHoca BEHIECTB M IIOTOKAa DSHEPrUM B  DKOCHCTEMaXx,
AHTPOIIOTEHHBIX M3MEHEHUM B HJKOCHUCTEMAaxX CBOEM MECTHOCTH,

KpyroBopoTra BCHICCTB U OMOreOXNMUYECKHX IOHMKJIOB B 6H00¢)epe

YMeHue TpPUMEHSTh TOJyYCHHbIE 3HAHUS JUIsi OOBSICHEHUS
OMOJIOTHYECKUX  MPOIECCOB M SBICHWM, JJIA  NPUHATHUSA
MPAKTUYECKUX PENICHWM B TMOBCEIHEBHOW MKW3HH B LEIAX
obecrieueHUss OE30MACHOCTH CBOETO 3JIOPOBbS W 3JI0POBBSA
OKPY’KAIOLIUX JIIOJICH, COOMIOICHUSI HOPM T'PaMOTHOIO MOBEACHUS
B OKpY’Kalollle MPUPOJHON Ccpeje; MOHMMaHWe HEeO0OXOIUMOCTHU
UCIIOIb30BaHUS  JIOCTYMIKCHMH COBPEMEHHOW OWOJOTHM IS

paiuoOHAJIbHOT'O IPUPOAOITIOJIB30BAHUSA

VYMeHue peuiaTtb QJICMCHTApPHBIC OMOJIOTHYECKHE 3aga4du,
COCTaBJIATH CXCEMBI IICPCHOCA BCHICCTB M DHCPTHUH B SKOCHUCTCMAX

(menu nuTaHus)

YMeHue BBINMOMHATH J1a0OpaTOpPHBIE M TPAKTUYECKHUE pPabOTHI,
coOro/IaTh TMpaBujia pU paboTe C Y4EOHBIM M JIAOOPATOPHBIM

000pynOoBaHUEM

YMeHHEe  KPUTHYECKM  OICHWBAaTh W HWHTEPIPETHPOBATH
uHopMaIi0  OMOJIOTHYECKOTO  COJIEPKaHMS, BKIIOUYAOIIYIO
MICEeBIOHAYYHbIC 3HAHUSA U3 pPa3IU4HbIX wucTouyHUKOB (CMU,

HAy4YHO-TIOMYJISIPHBIE MaTepualibl); paccMaTpuBaTh TIJ100aJIbHbBIC




AKOJIOTUYECKHE TMPOOJIEMbl COBPEMEHHOCTH, (POpPMHUPOBATH IO

OTHOIICHHIO K HUM CO6CTBCHHYIO IIO3UIIUIO

10

YMeHue co3laBaTh COOCTBEHHBIE TIHCbMEHHBIE U YCTHBIC
coobmieHusi, 0000mas OHOJOTHYECKyl0o HUHGOpMALUI0 U3
HECKOJIbKAX HCTOYHHKOB, TPaMOTHO HCIOJIb30BaTh MOHSTHIHBIN

amnrmnapar OuoJIoruu

[TpoBepsiembie dnteMenTHI copepkanus (10 kinace, 2 momyrozue)

Kox

[TpoBepsieMblil 2JIIEMEHT COJIEPKAHUS

DBOJIIOLIMOHHAST OMOJIOTHSA

1.1

DBOJIOIMOHHAS TEOPHUS M €€ MECTO B OMOJIOTHH.

CunerenbcTBa 3BoonMU. [lageoHToMOTNYECKHE: TOCIET0BATENFHOCTD
MOSIBJICHUSI BUJIOB B IMaJICOHTOJOTUYECKON JIETONMCH, TEPEXOHbIC
dbopmel. buoreorpaduyeckue: cxoACTBO U paznuuue ¢ayH u Giaop
MATEPUKOB U OCTPOBOB. ODMOPHMOJOTHYECKHE: CXOJACTBA W PA3IUUUS
SMOPHOHOB  pa3HbIX  BHUJOB  TO3BOHOYHBIX.  CpaBHUTEIBHO-
AHATOMUYECKHE: TOMOJIOTHMYHBIC, aHAJOTHYHBIC, PYyJAUMEHTApPHBIC
opraHbl,  aTaBU3MbL.  MOJIEKYISIPHO-OMOXUMHYECKUE:  CXOJCTBO
MEXaHU3MOB HACIICJICTBEHHOCTH M OCHOBHBIX METaOOIMYECKUX IMyTeH y

BCCX OPraHU3MOB

1.2

OBomtonmonHass teopusa Y. JlapBuHa. [Ipeanochliku BO3HUKHOBEHUS
JapBUHU3MA. JIBWKylIMe CWIIBl 3BOJIOUMU BUAOB 10 JlapBuHY
(M30BITOYHOE  pa3MHOXKEHUE TMPU  OTPAHUUYEHHOCTH  PECYPCOB,
HeomnpeaereHHass  M3MEHYMBOCTb, Oopp0a 3a  CyIlECTBOBAaHMUE,

€CTeCTBEHHBIN 0TOOD)

1.3

Cuntetnueckas teopust 3BoJouu (CTD) U OCHOBHBIE €€ TMOJ0XKEHUSI.

MuxkposBosorus. [Tonynsaiuys kak eTMHUIA BUIa U SBOJIOIIUN




1.4

HBwxymue cuwibl  ((akTopbl) HBOJIOLMM  BUAOB B IPUPOJE.
MyTanMoHHBIE ~ Tpolecc WM KOMOMHATUMBHAs ~ HM3MEHYUBOCTD.
[lomynsionHble BOJMHBI W Aperd reHoB. M3omsmus u  Murpamms.
EcrectBennbiit otbop - Hampapisitomuid (akTtop sBosoruu. dopmbl
€CTECTBEHHOTO 0TOOpA.

[IprcnocoO0aeHHOCTh OPraHU3MOB KaK pe3yibTar 3Bojtonuu. [Ipumepsl
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMop(03bl U UAMOAAANTALIUY.

Bun wu BumooOpazoBanue. Kputepuum Buga. OcHOBHbIE (QOpPMBI

BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOe

1.5

MaKPOBBOJIIOI_[HH. cI)OpMI:I OBOJIFOIIMH . @HHGTH‘IGCK&H, AUBCPIrCHTHAA,

KOHBCPICHTHAA, ITapalJIC/IbHAA. H606paTI/IMOCTI> 9BOJIIOIIMH

Bo3HukHOBEHUE U Pa3BUTHUC )KU3HU HA 3emie

2.1

JloHay4HbIE MPEACTABICHUSA O 3apOKJICHUM KU3HU. HaydHble THIIOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOHOTeHe3 | IaHCIEPMHUs.
XUMHYECKas] ~ DBOJIONHUS.  ODKCIEPUMEHTAIBHOE  MOJATBEPKIACHUE
XAMUYECKOH 3BoJIoNMH. HauaabHbIE 3Tanbl OMOJOTMYECKOM DBOIIOINH.
I'mnoreza PHK-mupa. IlepBeie kneTkn u ux sBosonus. PopMupoBaHue

OCHOBHBIX I'PYIIII )KHUBBIX OPI'aHN3MOB

2.2

PazButne xu3nu Ha 3emiie no 3pam u nepuogam. Karapxen. Apxerckas
U Tporepo3orckas dpbl. Ilameo3oiickas 3pa U €€ IEePUOIBL:
KeMOPUICKH, OPIAOBUKCKUH, CUITYPUMCKUU, JICBOHCKUH,
KaMEHHOYTOJIbHBINM, NEepMCKHM. Me3030icKkas 3pa U €€ IEPUOIbI:
TPUACOBBIM, FOPCKUM, METOBOM.

KaliHo3olickasgs 5pa MW €€ TepUuoJbl: MAJICOTCHOBBINA, HEOICHOBBIM,
AHTPOIIOTEHOBBIM.  XapaKTEPUCTUKA KIMMAaTra ©  TIEOJOTHYECKHUX
nporieccoB. OCHOBHBIE ATalbl 3BOJIIOIUU PACTUTEIBHOTO U KMBOTHOTO

mupa. Apomop}o3bl y pacteHuil u xKUBOTHBIX. [losBieHue, paciBeT U




BbIMHPAHUWEC I'PYIIII J)KMUBBIX OPraHNu3MOB

2.3

Cucrema OpraHMYECKOro MHUpa Kak OTpakeHWe 3BONIONHMHA. OCHOBHBIC

CUCTCMATHYCCKUC I'PYIIIIBI OPTraHU3MOB

2.4

OBomronMsi  4enoBeka.  AHTpomnosioruss  Kak — Hayka.  PasButue
MPEACTABICHU O MPOUCXOXKJIECHUU YEJIOBEKa. MeETOoapl H3y4YEHHUs
anTporioreHe3a. CXoJICTBa W pPa3iIvudsg 4YEJIOBEKAa M KUBOTHBIX.
CucremaTHuecKOe MOJI0KEHUE YETOBEKa.

JBuwxymue cwibl  (dakTopel) aHTpomnoreHe3a. HacnencrBeHHas
M3MEHYMBOCTh U €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 >KU3HH,

U3TOTOBJIEHUE OPYJIUN TPYAa, MBIIIJIEHUE, PEUYb

2.5

OCHOBHBIC CTaJIMM M BETBU DJBOJIOIMU YEJIOBEKA: aBCTPAJIONUTEKH,
Yenosek YMEIBIN, Yenosek MPSAMOXOSAIINH, Yenosek
HEaHJEepTaIbCKU, YenoBek pasyMHbiM. Haxoakum  MCKOIaeMbIX
OCTaHKOB, BpeMs CYIIECTBOBaHMs, 00JIACTh PACIPOCTPaHCHHS, 00bEM

TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY U

2.6

YenoBeueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswuiickas), Herpo-aBcTpagouaHas (IKBaTOpUalIbHAS ), MOHTOJIOUTHAS
(a3maTcko-aMepukaHcKas). YepTbl IpucrnocoOIEeHHOCTH MpeICTaBUTENeH
YeJIOBEUECKMX pac K  YCJIOBHSM  CyLIeCTBOBaHMs.  EQUMHCTBO

yenoBevyecknx pac. Kpuruka pacuzma

Opranu3msl U OKpY>Karolas cpeaa

3.1

OKOJIOTUS Kak Hayka. 3ajJaud W pa3feibl HKOJOTMU. MeTomsl
AKOJIOTUYECKUX MCCIEOBaHUN. JKOJIOrHUecKoe MUpoBo33peHue. Cpebl
oOWTaHUS OPTaHW3MOB: BOJHASA, HA3EMHO-BO3JYIIIHAS, IOYBEHHAS,

BHYTPUOPTaHU3MEHHAs

3.2

Okonornueckue ¢akropsl. Kinaccudukanus 3K010ruueckux (pakTopos:




a6I/IOTI/I‘{€CKI/Ie, OMOTHYECKHUE n AHTPOIIOT'CHHBIC. I[€I>’ICTBI/IG

HKOJIOTMYECKUX (PAKTOPOB HA OPTaHU3MBI

3.3

AbGuotnueckue  (QakTopsbl: CBET,  TeMmImeparypa,  BIAXHOCTb.
®otonepuoauzM.  [lpucnocobneHuss OpraHu3MoOB K JICMCTBUIO

abuotnyeckux (pakTopoB. bruonornueckue puTMbl

3.4

buotnueckne  Qaktopel. Bunel OMoTHuYECKHX — B3aWMOJCHCTBHIA
KOHKYPEHIMS, XUIHUYECTBO, Mapa3suTU3M, MyTyalIu3M, KOMMEHCAIU3M
(HaxJeOHMYEeCTBO,  KBAPTUPAHTCTBO),  aMEHCAIM3M,  HEUTpalu3M.
3HaueHne OMOTMYECKUX  B3aUMOAECMCTBMM JJii  CYIIECTBOBAHUSA

OpraHu3MoOB B ITPUPOAHBIX COO6HICCTB3X

3.5

DKOJIOTHUECKHUE XApPAaKTCPUCTHUKU IIOITYJIALINH. OCHOBHBIC IIOKa3aTEIIN
MMOMyJsIqur: YMUCIICHHOCTb, INNIOTHOCTb, POXKIAACMOCTb, CMCPTHOCTD,
IIpUpoOCT, MHUI'PALUA. I[HHaMI/IKa YUCJICHHOCTU IIOIMyJIIOHMH M CC

peryJsnus

COO6HICCTBa H O3KOJOIN4YCCKHUEC CUCTCMBI

4.1

Coo0111ecTBO Opranu3mMoB - 6uoeHo3. CTpyKTypsl OHOLIEHO3a: BUI0Bas,
pocTpaHCTBEHHasA, Tpoduyeckas (tumiesas). Bunbi-gomuaanTsl. CBA3u

B OMOILIEHO3€E

4.2

DKOJIOTHYECKHE CHUCTEMBI (3KocucTeMbl). [loHaTHe 00 sKocUcTEME U
OuoreoleHose. OYHKIIMOHAIbHBIE ~ KOMIIOHEHTBI ~ 3KOCHCTEMBI:
MIPOYLIEHThI, KOHCYMEHTHI, PeAyLeHThl. KpyroBopoT BelEecTB U MOTOK
SHEpruu B sKkocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI.
[Mumessie nenu u cetu. OCHOBHBIE TTOKA3aTENIN 3KOCUCTEMBI: Oromacca,
MPOIYKUHS. OKOJOTMYECKHE NUPAMHUABL MPOAYKIUH, YHUCIECHHOCTH,
ouomaccol. CBOHCTBA JKOCHUCTEM: YCTOMYHMBOCTb, CaMOPETYJISALIHNS,

pazsutHe. Cykueccus




4.3

[IpuponHble 3KOCHCTEMBL. DKOCHCTEMBI 03€p M pPEK. IKocucTema
XBOMHOTO WJIM HIMPOKOJIUCTBEHHOT'O JIeca.

AHTpPONIOTEHHBIE HKOCUCTEMBI. ATPO3KOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe M  XO3SMCTBEHHOE 3HAUYEHHWE AarpodKOCUCTEM U
ypOOIKOCUCTEM.

buopasHoobOpasue kak (axktop yctoiunBocTu 3kocucteM. CoxpaHeHHe

OMOJIOTUYECKOT0 pPa3HO00pa3us Ha 3emIie

4.4

VYyenue B.U. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocdepnl. XKupoe BemiectBo U ero pynkuun. OcodeHHoctu 6uocdepnl
Kak rjao0aapHOM KocHCTeMbl. JMHaMHUeCKOoe paBHOBECHUE M OOpaTHas
cBs3b B Onocdepe. KpyroBopoTsl BeniecTB U OMOTr€OXUMUYECKHUE ITUKIIBI
aneMeHToB (yriepona, a3oTra). 30HaJIbHOCTh Ouochepbl. OCHOBHBIC

OMOMBI CyIITU

4.5

UYenoBeyectBO B Ouochepe 3emiau. AHTPONOreHHbIE H3MEHEHUS B
ouochepe. 'modanbHBIC YKOJIOTHISCKUE TIPOOTIEMBI.
OcHOBa pAaIMOHAJIBHOTO YIPABICHUS MPUPOAHBIMH pecypcaMu U HX

UCIIOJIb30BaHuE. JJoCTKeHUsT OMOJIOTHU U OXpaHa MPUPOJIbI

Jlnst mpoBeAeHUsl €IMHOTO T'OCYIapCTBEHHOIO 3K3ameHa Mo Ouosoruu (najiee -

EI'D no Ouonoruv) HCHOIB3yeTCs MepedyeHb (KOAU(PHUKATOP) MPOBEPSIEMBIX

TpeOOBaHMI K PE3yJIbTaTaM OCBOCHHUS OCHOBHON 00pa30BaTEIbHOW MPOTPAMMBI

cpeaHero oo1iero oopa3oBaHus ¥ JIEMEHTOB COJICPKaHMUSI.

[IpoBepsiembie Ha EI'D mo Guonoruu TpeGoBaHus

K pe3yJibTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeIbHOM POrpaMMBbl

CpeIHero o01ero oopa3zoBaHus

Kon

[IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3yIbTaTaM OCBOCHHUS

MIPOBEPSEMOr0 |OCHOBHOM  00pa30oBaTeIbHOM MpOrpaMMbl  CpeAHEro  OOIIETo




TpeOOBaHUS

o0Opa3oBaHuUs

CdopMrpoBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHUH B CHCTEME
€CTECTBCHHBIX ~ HayK, B  (OPMHUPOBAHMH  COBPEMEHHOMU
€CTECTBCHHOHAYYHOH KapTWHBI MHpa, B TIO3HAHUHU 3aKOHOB
NPUPOJIBI U PEIICHUU >KU3HEHHO BAXKHBIX COIMATBHO-ITHYECKHX,
HKOHOMUYECKUX, IKOJIOTUYECKUX MPOOJIEM YETIOBEUECTBa, a TAKKE
B PEIICHUH BOMPOCOB PAIMOHAIBHOTO MPUPOIOTIOIL30BAHMS, B
dbopMHUpPOBaHUY IIEHHOCTHOT'O OTHOIIEHUSI K MPHUPOAE, OOIIECTRY,
YeIOBEKy; O BKJIQJe POCCHUCKMX W 3apyOeKHBIX VYCHBIX -

OMOJIOTOB B pPa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHMI 00 OCHOBHBIX METOJAX HAy4YHOIO
MO3HAHMS, HCIOJIb3YeMbIX B OHOJOTMYECKHX HCCISAOBAHUIX
KUBBIX OOBEKTOB M JKOCHCTEM (OMUCaHUE, U3MEpPEHUE,
MpOBEJICHUE HAOMIOAEHUI); CcrocOo0aMM BBISIBICHHUS W OLICHKHU
AHTPOIIOTEHHBIX U3MEHEHUI B MIPUPOJIC.

VMmenne BBIJIBUTATh TUIIOTE3bI, MPOBEPATH 170.4
AKCIIEpUMEHTAIbHBIMHU CpeICTBaMH, hopmyHpys 11eNb
HCCIICIOBAHMSI, aHAJIM3UPOBATH MOJIyYEHHBIE PE3yJIbTaThl U JIeTaTh
BBIBOJIBI.

BrisiBlieHHE 3aBUCHUMOCTH MEXIY HCCICAYEMBIMU BEJIMUYMHAMH,
OOBbSICHEHHE TIOJIYYEHHBIX pe3yJbTaTOB H  (POopMyIupoBaHUE

BBIBOAOB C UCITOJIb3OBAHUEM HAYYHBIX HOHHTHﬁ, Teopnﬁ H 3aKOHOB

YMeHue BlaeTh CUCTEMOW OWOJOTUYECKUX 3HAHUM, KoTopas
BKJIIOYACT: OCHOBOIIOJIAraloIiue OHOJOTHYECKHE TEPMHHBI H
noHATUS (KW3Hb, KIJIETKa, TKaHb, OpraH, OpPTaHW3M, BHJI,
MOMYJISAASI, JKOCHUCTEeMa, OwuolleHo3, Ouocdepa; Meradboau3M,
roMeocTa3, KJICTOYHbIH  WUMMYHHUTET, OwWocuHTE3  Oelka,

6I/IOHOJII/IMCpBI, JAUCKPETHOCTD, CaMOperyJaaus,




CaMOBOCIIPOU3BECHNUE, HACJIEICTBEHHOCTb, M3MEHYUBOCTb,
SHEPro3aBUCUMOCTh, POCT U PA3BUTHUE);

Oouonoruueckue Teopuu: kierouHas teopus T. IlIBanma, M.
[Ilnennena, P. Bupxosa; KJIOHAJIBbHO-CEJIEKTUBHOIO UMMYHHUTETA
II. Opmux, WM. MeuHukoBa, XpOMOCOMHasi  TEOpPHUS
HacinencTBeHHOCTH T. MopraHa, 3aKOH 3apOJBIIIEBOrO0 CXOJICTBA
K. bopa, sBomounonnas teopus Y. JlapBWHA, CHUHTETHYECKas
TEOpHUsl IBOJIOIMHU, Teopus anTponoreHesa Y. JlapBuHa; Teopus
ouoreorneno3a B.H. Cykauesa; yuenne H.. BaBunosa o nienTpax
MHOT000pa3usi U MPOUCXOXKICHUS KyJIbTyPHBIX PACTEHUM, YUCHUE
A.H. CeepuioBa 0 MyTAX W HANOpaBJICHUAX 3BOJIIOIUHU, YUCHUE
B.1. Bepnaackoro - o Ouocdepe); 3akoHbl (eIUHOOOpa3Us
IMOTOMKOB TI€PBOTO  MOKOJICHMS, PpACIICIUICHUS TPHU3HAKOB,
HE3aBUCUMOIO  HaclielnoBaHus  npuszHakoB I.  Mengens;
CLUEIUICHHOTO HACIIEIOBAaHUS MPU3HAKOB U HAPYIICHUS CUCIUICHUS
reHoB T. Moprana; roMojaorn4eckux psaoOB B HACIEACTBEHHOU
m3MeHunBoct H.M. BaBuioBa; reHerndyeckoro paBHoBecus JIx.
Xapau u B. BaitnOepra; 3apopsimeBoro cxoactsa K. bapa;
ouorenerudeckuit 3akoH J. ['ekkens, . Mromiepa);

OPUHUHUIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npaBwia (MuHumyma lO. JIuOuxa, 5KOJIOTHYECKOW MHPAMUIbI
quces, OMOMacChl U PHEPTUN);

runote3bl (koarepBaTtHod A.M. OmnapuHa, MepBUYHOTO OYJbOHA

Jlx. Xonneiina, mukpocdep C. dokca, pudozuma T. Uek)

YMenue peuiaTtb IMOHCKOBBIC OMOJIOTHYECKHE 3ada4l, BBIABIATH
INPUYUHHO-CJICACTBCHHBIC CBiA3HU MCXKIY HCCJICYCMbIMU
OMOJIOTHYECKUMU O6’BCKTaMI/I, nmpouecCcaMm M ABJICHUAMU, JCJIATh
BBIBOJbI U ITIPOTHO3bI HA OCHOBAHHWHU IMOJIYYCHHBIX PC3YJIbTAaTOB,

COCTaBJIATH TCHOTHIIMYCCKUC CXCMBbI CKPCHIMBAHUA JIs1 PA3HBIX




TUIIOB HACJIICAJOBAHUS IIPHU3HAKOB Y OpPraHu3MoOB, COCTaBJIATH
CXCEMbI IICPCHOCA BCIICCTB M OHCPrUU B OSKOCHUCTCMAX (I_IeHI/I

IIUTaHUA, IIUIICBBIC CeTI/I)

YMeHHe yCTaHaBIMBAaTh B3aUMOCBA3M MEXKIY CTPOECHUEM H
(YHKIMSAMHU: OPraHOMJIOB, KJIETOK pa3HbIX TKaHEW, OpraHaMu M
CUCTEMaMHU OpPraHOB y PACTEHUH, KUBOTHBIX U YEJIOBEKA; MEXKIY
TamamMu OOMEHa BEIIECTB; JTalaMd KIETOYHOTO IMKJIA H
KU3HEHHBIX IMKJIOB OPraHU3MOB; J3TallaMd >SMOPUOHAIBHOTO
Pa3BUTHS; TEHOTUIIOM U (DEHOTUIIOM, (PEHOTUIIOM M (PaKTOpaMH
cpelpl OOMTaHMs; MPOLIECCaMU 3BOJIIONMM; ABMKYIIMMH CUJIaMU
AHTPOIIOT€HE3a; KOMIIOHEHTAaMH  pAa3JIMYHBIX JKOCHCTEM U

MIPUCIIOCOOJIEHUSIMU K HUM OPTraHU3MOB

YMeHue BBIIENATh CyIIeCTBEHHBIC TPU3HAKU:

CTPOEHHSA  BHUPYCOB, KIETOK MPOKAPUOT U  DYKApHOT;
OJTHOKJIETOYHBIX M  MHOTOKJETOYHBIX OpPraHU3MOB, BHUJOB,
OMOreo1IeHO30B, PKOCUCTEM U OHOchEpbl; CTPOCHHS] OPTraHOB U
CHUCTEM OpraHoOB pacTEHUH, >KUBOTHBIX, YEJIOBEKa; MPOIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOIINX B OpraHU3Max pacTeHHi,
KUBOTHBIX W YEJIOBEKAa; OMOJIOTMYECKUX MPOIECCOB: OOMEHa
BelecTB (MeTabonu3M), HHPOpPMAIMKM U TIPEBPAIICHUS SHEPTUH,
OpokeHusi, aBTOTPO(PHOr0 U TeTepOTPO(PHOro TUMOB MUTAHUA,
(GoToCcHMHTE3a M XEMOCHMHTE3a, MHTO3a, Mei03a, TraMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPUOHAIBHOTO DPAa3BUTHUS, PAa3MHOXKEHHUS,
WHMBUAYJILHOTO pa3BUTHS opranusmMa (oHTOTEHE3A),
B3aMMOJEHUCTBUSA T€HOB, T'€TEPO3UCA; JEUCTBUUA HCKYCCTBEHHOIO
0oTOOpa, CTAOMIM3HUPYIOIIETO, JBWXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 0TOOpa; a/uIoNaTpUYecKOro M CHUMMIATPUYECKOTO

BUJI000pa30BaHUsI; BIUSHHUS JBIDKYIIUX CHJI DBOJIIOIMU HA




reHO(OH]I MOMYJIALNH; TPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpelie
oOWTaHUs, YepeOBaHMS HAMPABJICHUN 3BOJIIOIMU;, KPYroBOpOTa

BCHICCTB U ITOTOKA S9HCPI'MKU B SKOCUCTCMAX

ChopMHUpOBaHHOCTh YMEHUS BBIICIATH CYIICCTBEHHBIC MPU3HAKU
BHUPYCOB, KJIETOK MPOKAPUOT M DYKAPHUOT; OJHOKJIETOUYHBIX H
MHOTOKJICTOYHBIX ~ OPTaHW3MOB, BHJOB, OHOTEOIICHO30B W
AKOCHCTEM; OCOOCHHOCTH MPOLECCOB OOMEHa BEHIECTB U
IpEeBpAIllCHUs] YHEPTUU B KJIETKE, (POTOCHHTE3A, IIIACTUYECKOTO U
SHEPreTUYECKOro OOMEHa, XEMOCHMHTE3a, MHUTO03a, Melo3a,
OIUIOZAOTBOPEHUS, PA3BUTHUSI M PA3MHOXKEHUS, WHIUBUYAIBHOTO
pa3BUTHs opraHu3Ma (OHTOreHesa), OOpbOBI 3a CyIIECTBOBAHUE,
€CTEeCTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPUCIOCOOIEHHOCTU
OpraHu3MOB K cpeie OOWTaHWs, BIHSHHS  KOMIIOHEHTOB
ADKOCUCTEM, AHTPOIOTCHHBIX W3MEHEHUHW B 3KOCHCTEMAX CBOECU

MCCTHOCTH, KPYTOBOpOTa BCIICCTB M IPCBPALICHHA OHCPTHUH B

ouochepe
Ymenue UCITI0JIB30BaTh COOTBETCTBYIOIIIHE apryMCHTBI,
OHMOJIOTYECKYIO TEPMHHOJIOTHIO u CUMBOJIUKY VIS

JIOKa3aTeIbCTBA POJICTBA OPraHW3MOB Pa3HBIX CHUCTEMATUYECKHUX
TPYII;, B3aUMOCBSI3M OPraHU3MOB M CpeJbl OOMTaHMs; €IMHCTBA
YEeJIOBEYECKUX pac; HEOOXOAMMOCTH 30pOBOro obpasza >KU3HH,
COXpaHEHUs pa3HooOpa3usi BUIOB M DKOCHUCTEM KaK YCIOBHUSA

COCYHICCTBOBAHUA IPUPOABLI U UCJIOBCUCCTBA

YMeHHne KpUTUYECKH OIEHUBATh MHGOPMAIMIO OHOJIOTUYECKOTO
COJICpIKAHMUS; WHTEPIPETUPOBATH TUYECKHUE aCTICKTHI
COBPEMEHHBIX  MCCJICIOBaHWN B  OWOJIOTMH,  MEIUIIUHE,
OMOTEXHOJIOTHH; paccMaTpuBaTh TJIOOATBHBIE OSKOJOTUYECKUE

npo0eMbl COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM




CO6CTB€HHYIO ITO3UIIHUTO

[lepedensb 3€MEHTOB coziepKaHus, IpoBepsieMbix Ha EI'D

10 OMOJIOTUH

Kox

[IpoBepsiemMblii 3JIEMEHT COJIepKaHUs

buonorus kak HayKa. JKuBbIle cCUCTEMBI U X N3Yy4YCHHUC

1.1

CoBpemenHas OMOJIOTHS - KOMIUIEKCHAsI HayKa. buonornueckue Hayku u
u3ydaemble HUMHU TpoOjemMbl. DyHIaAMEHTAIbHbIE, TMPUKIAIHBIE U
MOMCKOBBIC HAYYHBIEC UCCIIEAOBAHUS B OMOJIOTHH.

3HaueHue Ouoioruud B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HaydyHOW KapTuHbl wmupa. [Ipodeccuu, cBs3aHHBIE ¢ OHOJIOTHEH.
3HayeHue OWOJOTUM B TMPAKTUYECKOW JICATEILHOCTH 4YeJOBEKa:

MEJIULMHE, CENBCKOM XO3SIMCTBE, TPOMBIILICHHOCTH, OXPAHE NPUPOIBI

1.2

KuBbie cUCTEMBI Kak MpeaMeT u3ydeHus Ouosioruu. CBOWCTBA JKUBBIX
CHUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U IETOCTHOCTb,
CJIOKHOCTbD u YIIOPSIOYEHHOCTh CTPYKTYPHI, OTKPBITOCTb,
CaMOOpraHH3aLus, CaMOBOCITPOU3BEICHUE, pa3apax umMocCTh,
U3MEHYMUBOCTbh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aiuy KUBBIX CHCTEM: MOJICKYJSPHBIA, KJIETOYHBIM,
TKaQHEBBIM, OPraHU3MEHHBIN, MOMYJISIUOHHO-BUIOBOW, 3KOCHUCTEMHBIN
(buoreonenoTnueckuit), OmochepHsiii. Ilporecchl, mpoucxoasdme B
KUBBIX cuctemax. OCHOBHbIC MpHU3HAKU KUBOro. JKu3Hb Kak ¢opma

CyLIECTBOBAHUS MATEPUU

1.3

Mertonsl  Ouosiormyeckoi — Hayku.  HaOmronmenwe,  u3MepeHue,
DKCIIEPUMEHT, CUCTeMaTu3anus, meraaHanus. [lonsatue o 3aBUCUMON U
HE3aBUCUMOW nepeMeHHou. IlnannpoBanue skcriepumenta. [loctaHoBka

u mpoBepka rumote3. HyneBas rumnores3a. Ilonsitue BBIOOpDKHM U ee




JOCTOBEpHOCTh. Pa3bpoc B Ouwosormueckux JaHHbIX. OlieHKa
JIOCTOBEPHOCTH TMOJYYCHHBIX pe3yJbTaToB. [IpUUYMHBI HCKa)KEHUS

PE3YJIbTATOB SKCIICPUMCHTA. [ToHsiTHE CTATUCTUUECKOTO TECTA

KieTka kak Omojorndeckas cuCTeMa

2.1

Knetka - cTpykTypHO-(QYHKIIMOHANBHAS €IUHUIA >KUBOro. Mcropus
oTKpbITHs KJeTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus
(T. IlBann, M. Ilneiinen, P. BupxoB). OCHOBHbIE MOJOXKECHHUS
COBPEMEHHOU KJIIETOYHOM TEOPHH.

MeToapl  MOJIEKYJISPHOM UM KJIETOYHOM OHOJOTMU: MHKPOCKOMMS,
xpomatorpadus, 3JIeKTpodopes, METOJl  MEYEHBIX  aTOMOB,

muddepeHuranbHOe HEHTPU(PYTrupoBaHKEe, KyJIbTUBUPOBAHUE KIIETOK

2.2

XUMHYECKUN COCTaB KJIETKHU. Makpo-, MHKPO- 51
yJIBTPAMUKPO3JIEMEHTBL. Boaa 1 ee poJsib Kak pacTBOPUTEISA, PEAreHTa,
y4acTHe B CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPETYIUMU. MUHEpaIbHbIe
BEILIECTBA KJIETKHU, X OHMOJOrudeckas poiib. Poib KaTHOHOB M aHUOHOB B
KJIETKE.

buonornueckue nonumepsl. beakn. AMUHOKHUCIOTHBIA COCTaB OEJKOB.
CtpykTypbl OenkoBoi Mousekyinbl. IlepBuuHas cTpykTypa Oelika,
nenTuaHas CBA3b. BTopuuHas, TpeTudHas, Y€TBEPTUYHAs CTPYKTYpHI.
Henatypanusa.  CsoiictBa  OenkoB.  Knaccudukanus — Oenkos.
buonoruueckue QyHKIMU OEIKOB.

VYrineBoapl.  MoHOcaxapuabl, Jaucaxapuibl,  OJIMTOCAXapuabl U
noymmcaxapunapl. OOmMA TJIaH CTPOCHUS U (PUBHKO-XUMHUYECKHUE
CBOICTBa yriaeBo10B. buonornyeckue GyHKIIMHN YIIE€BOAOB.

Jlumuasl.  T'mapodunbHo-THApodoOHbIe  cBoiicTBa. Kiaccudukanms
munuaoB.  Tpurmuuepunbl,  gochoaumnuabl, BOCKH,  CTEPOUBI.
buonoruueckue pynkuun naunuao. OOUMe CBOWCTBA OMOJOTHYECKUX

M€M6paH - TCKYUCCTbh, CITOCOOHOCTh K CaMO3aMbIKaHUIO,




MOJYITPOHULIAEMOCTb.
Hyxneunossie kucnotsl. JJHK n PHK. CTpoeHne HyKJI€MHOBBIX KHCIIOT.
Hyxneotunpl. [lpunnun xommnementapHoctu. IlpaBuio Yapraddoa.
Crpykrypa JHK - pgBoiiHas chnupasib. MeECTOHAXOXKICHUE U
ounonornueckue Gpynkiuu JJHK. Bunsr PHK. @yaknun PHK B kietke.
Ctpoenue monekynbl AT®. Makpospruyeckue cBsizu B mosiekysie ATO.
buonorunueckue pynkunu ATD. BoccTraHOBIEHHBIE NMEPEHOCYUKH, HUX
¢yukiun B kietke. CekBenupoBanue JJHK.

CtpykTypHas  Ouonorus:  OWOXMMHYECKHE U OMopu3NUeCcKHe

WCCJIEIOBAHMS COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJIEKYJ

2.3

Tunel KIeTOK: 3yKapuoTHYecKas M Ipokapuotudeckas. CTpyKTypHO-
(yHKUIHOHATBHBIE 00pa30BAHUS KIETKU.

CrpoeHue npokapuoTudyeckon kieTku. Kierouynas creHka OGakrepuil u
apxeil. OCOOEHHOCTH CTPOEHHSI TIeTepoTPpOPHON H  ABTOTPOPHOM
MPOKAPUOTUYECKUX KIETOK. MECTO U poJib MPOKapHOT B OMOLIEHO3aX.
Crpoenne u  (QyHKIMOHMpPOBAHHE  JYKAPUOTUYECKOM  KIIETKH.
[Tna3zmaTuueckas MeMOpaHa (tazmaniemma). Crpykrypa
IJ1a3MaTUYECKOU MeMOpaHsbl. Tpancnopr BEILECTB yepes
IIa3MaTUYECKyl0 MeMOpaHy: macCuBHbIN (nuddysus, obOierdeHHas
mubdy3us), akTUBHBIA (NEPBUYHBIA W  BTOPUYHBIM  AKTHBHBIM
tpancniopt). [lomynponurnaemocts MeMmOpanbl. Pabora  Harpuii-
KaJIUEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (HaroruTo3. DK30IUTO3.
Knerounass crenka. Crpykrypa u (QYHKIUM KJIETOYHOM CTEHKU
pacTeHui, rpudoB.

[Muronnasma. IluTo3zons. IluTockener. JIBHMXKEHHME  HMTOILIA3MBI.
Opranounsl  kieTkd. OpHOMEMOpaHHBIE  OpraHOWUIBl  KIIETKU:
supomazmarudeckas cetb (OIIC), anmapar ['onbaku, JTU30COMBI, MX
cTpoeHne W (GyHKUMH. B3auMoOCBs3b OJHOMEMOpaHHBIX OPraHOUIOB

kieTkd. CTpoeHue TpaHyJIpHOTO peTukyiyma. CUHTE3 pacTBOPHUMBIX




O0enkoB. CuHTE3 KIETOYHBIX MeMOpaH. [nmankuii (arpa”yJsspHBIN)
sHAOIUIa3MaTHUeCKul peTukynayM. CekperopHas (yHKIMS amnmapara
l'ompmxkn. TpancmopT BemiecTB B KIETKE. Bakyonum pacTUTENBbHBIX
kietok. Knerounsrit cok. Typrop.

[ToyaBTOHOMHBIE OPraHOUABI KJIIETKH: MUTOXOHIPUU, TUTACTHIBI.
Ctpoenne W (QYHKIMU MHUTOXOHJApUM W muactun. [lepBuuHbie,
BTOPUYHBIE U CJIOXHBIE IJIACTUABl (OTOCUHTE3UPYIOUIUX 3JYKAPHUOT.
XJIOpOIUIACTBI, XPOMOILIACTBI, JIEUKOIIJIACTHI BBICIITUX PACTEHHM.
HememOpannbie  opranouasl  kinetku  CrpoeHne U (QyHKUMH
HEMEMOpaHHBIX OpPraHOUJOB KJIETKU. PubocomMbl. MukpodusiaMeHThI.
Mpieunsie kiaeTku. MukpoTtpyOouku. Knerounsrii uentp. Ctpoenue u
IBUKEHHE JKTYTUKOB M pPECHUYEK. MUKpPOTPYOOUKH LUTOIMJIA3MBI.
LlenTpuomns.

Snpo. OOGonouka sjpa, XpOMaTWH, KapuoIUlasMma, SAPBILIKHA, UX
CTPOEHHUE 151 byHKIMH. SnepHbiii OEJIKOBBIN MAaTpPUKC.
[IpocTpaHCTBEHHOE PACMOJIOKEHUE XPOMOCOM B HHTEp(ha3HOM spe.
benku XxpomaTHHa - TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK

AYKapuoT (PacTUTENbHOM, J)KUBOTHOM, TPUOHOI)

2.4

AccuMWIILIMS U AUCCUMWISILUS - JIBE CTOPOHBI MeTaboyiu3ma. THIibl
oOMeHa BelIecTB: aBTOTPO(DHBIN U reTepoTpodHbINA. YUacTre Kuciopoaa
B OOMEHHBIX Ipoleccax. OHEpPreTuueckoe oOecleueHrne KIETKU:
npeBpamieane AT®D B oOMeHHbIX mporeccax. DepMeHTaTUBHBIN
XapakTep peakiuil kaeTouyHoro metadonusma. GepMeHTsl, UX CTPOEHHE,
cBOMCTBa U MexaHu3M feiictBusa. Kopepmentsl. OTanunsi GepMEHTOB OT
HEOPraHMYECKUX  KaTaiau3aTopoB. benku-akTuBaTOppl U O€JNKU-
UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX DPEAKUUNA OT
pa3IUYHBIX (PAKTOPOB.

IlepBuuHBIM CHHTE3 OPraHMYECKHMX BEIIECTB B KiETKe. DOTOCHHTES.




Ponw xnopomnactoB B mpouecce ¢gorocuHTe3a. CBeToBasi U TEMHOBas
¢azbl. [IpoaykTuBHOCTE (hoTOCHMHTE3a. BnusiHue pa3nuuHbix (akTOpoB
Ha CKOpPOCTh (poToCcHHTE3a. 3HAUECHUE (POTOCHHTE3A.

XeMOCHHTE3. Paznoo0Opasue OpraHU3MOB-XEMOCUHTETHUKOB:
HUTpUDUIIUPYIOIIHE  OaKTepuH, Kene300akTepun, CcepodaKTepuH,
BOJOPOJIHbIE OaKTEepHH. 3HAUYCHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3Mbl. Buasl 6poxenust. [IpoaykTel OposkeHus U ux
UCIIONIb30BaHUE YENIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI  Kak
00BEKTHI OMOTEXHOJIOTUH U BO30YIUTEIIN O0JIC3HEH.

AspoOHBIe OpTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN ATall. [TUKOIN3 - OECKUCIOPOIHOE pacCIIeIICHHE
TJIFOKO3BI.

buonornueckoe okuciaeHHWe, WJIM ~KJIETOYHOE JbpixaHue. Poib
MUTOXOHJPHUH B Ipolieccax OMOJIOrHYECKOTo okucieHus. Lluknnueckue
peakiuu.  OxucnurenbHoe  dochopunupoBanue. IIpeumyiiecTBa
a’poOHOro myTu oOMEeHa BEUIECTB Nepesl aHapOOHBIM. DPPEKTUBHOCTD

SHEPIreTUICCKOr0 OOMEHa

2.5

Peaknuum MarpuuHoro cuHresa. I[IpMHIMI KOMIIJIEMEHTApHOCTH B
peakuMsax  MaTpUYHOrO  CUHTe3a. Peamm3anus  HaACIEICTBEHHOMU
uHpopmanuu. I'eHeTnueckuii koA, ero cBoiicTBa. TpaHCKpUNIUs -
MaTpPUYHBIN CHUHTE3 PHK. ITpuHIUIIBL TPAHCKPUIILUH:
KOMILIEMEHTAPHOCTB, aAHTUIAPAIIIETBHOCTD, ACUMMETPHUYHOCTb.
Tpancnsauust u ee stansl. Yyactue tpancnoptabix PHK B O6uocunTese
Oenka. YcnoBus 6mocunate3a Oenka. KomupoBanue aMMHOKHCIOT. Ponb
pubocoM B OMocuHTE3€e OerKa.

Opranusanusi reHoMa y MpOKapuoT U 3yKapuoT. Perysnuns akTHBHOCTH
reHoB y mpokapuor. I'mmote3za omepona (®. Xako6, XK. Mano).
Perynsauust 0OMEHHBIX MpoLIecCCOB B KJeTke. KieTouHblit roMeocTas.

Bupycbl - HekneTouHble (OpPMBI KM3HU U OOJUraTHBbIE Mapa3UTHI.




CrpoeHne  mOpoOCTBIX M CIOXHBIX  BHPYCOB,  PETPOBUPYCOB,
O6axTeprodaros.
Bupycubie 3a0oneBaHusi 4enoBeka, XHBOTHbIX, pactenuit. CIIN/,

COVID-19, conmanbHbie 1 MEIUIIMHCKHAE MTPOOIEMBbI

2.6

Krnerounslii nuki, ero mepuoabl W perynsius. Mutepdaza u MHUTO3.
Ocobennocty mporieccoB, mpoTekamommx B uHTepdasze. [loaroroska
KIETKM K geneHuto. IlpecuHreTtmyeckuii  (HOCTMHTOTHYECKHUNA),
CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUUYECKHUI) MEPHObI
uHTEp(a3bl.

Marpuunbiii cunte3 JHK-pemmkanus. [punnuner perukanuu JHK:
KOMIUIEMEHTapHOCTB, IIOJIyKOHCEPBAaTUBHBIN CUHTES,
aHTUMApaAIIENnbHOCTh. Mexanusm pemmkannn  JIHK.  Xpomocomsr.
Crpoenue xpoMocoM. Tenomepsl U Tellomepasza. XpOMOCOMHBIH Habop
KJIETKU - KapuoTum. J{MIIOWIHBIA W TaryIoONAHBIN HAOOpBI XPOMOCOM.
['omonornunsie XxpoMocoMbl. [10J10BbIE XpPOMOCOMBI.

Henenne knetkn - mMuto3. CTragum MHTO3a M NPOUCXOIAIIME B HUX
npoueccbl. Tunbl MuTo3a. KaprokuHes n nurokuHes. buomornueckoe
3HaYeHue MUTO3a. Perymsnus MHUTOTHYECKOTO IMKIA  KIETKU.
[IporpamMmmupyemMas kjieTouHasi THOeb - aronTo3.

q)}IHKL[I/IOHaJ'IBHaSI Ir¢HOMHUKa

Opranusm Kak OMOJOruYecKas cucTeMa

3.1

OJHOKJIETOYHbIE, KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OpPTraHU3Mbl H
MHOTOTKaHEBbIE OPTaHU3MBI.

dopMBI pa3MHOKEHUS OPTaHU3MOB: Oecrojioe (BKIIF0Yas BETETaTHBHOE)
U mosioBoe. Bujpl 6ecmosioro pa3MHOKEHUS: TOYKOBAHUE, CIIOPYJISIINS,
dbparMeHTanus, KJIOHUPOBAHUE.

ITonmoBoe pazmuoxeHue. ITonoBbie KIeTKH, WK rameTsl. Meio3. Ctaauu

Mmeiio3a. IloBemenue  xpomocom B menosze.  Kpoccunrosep.




buonornueckuit cMbICII M€M03a U MOJIOBOrO Iipouecca. Meno3 u ero
MECTO B JKM3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3aponpimieBoe pasutue. ['ameroreHe3 y KuBOTHBIX. [lojiOBBIE
xene3pl. OOpa3oBaHMe U pa3BUTHE MOJIOBBIX KJIeTOK. CriepmaToreHes u
ooreHe3. Crpoenne  mojoBbIX  KJIeTOK.  OmIOAOTBOpEHUE  H
AMOpPHOHATILHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI  OIJIOIOTBOPEHUS:
Hapy»KHO€, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHoe  pa3BUTHE  OpraHu3MoB  (oHToreHes). Craauu
AMOpHOTreHe3a KUBOTHBIX (Ha mpumepe Jsarymiku). JpoOnenue. Turmsbl
npobnenusi. OCOOEHHOCTH JPOOJICHUS] MIICKOTUTAIOIINX. 3apO/IbIIIEBbIC
JTUCTKU (TacTpyisanus). 3akiajKa OpraHOB M TKaHEH M3 3apOJIbIIIEBBIX
JUCTKOB. B3anMmHOE BIMAHME 4YacTe pPa3BUBAIOIIETOCA 3apOAbIIa
(amMOpuoHaNIbHAsT UHAYKITUS). 3aKia/iKa MIaHa CTPOCHUS )KUBOTHOTO KakK
pe3yJbTaT HEPAPXUYECKUX B3aUMOJICUCTBUU TeHOB. BinsHue Ha
AMOPHOHATILHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYKAIOLIEH CpEbl.
Poct u pa3zButue xuBOoTHBIX. [locTaMOproHanbHbI nepuoa. Ilpsmoe u
HenpsiMoe pa3Butue. Pazputue ¢ metamop}o3oM y O€CIO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. bHOJOTMYecKOe 3HAYCHUE MPSMOro U
HEMpPSIMOTO PAa3BUTHS, UX PACIPOCTPAHEHHE B IpUpoje. Tumbsl pocta
KUBOTHBIX. DAKTOPBI PETYISALUUHA POCTA )KUBOTHBIX U yenoBeka. Ctaauu
MOCTAMOPUOHAIBFHOTO PAa3BUTHS Y JKMBOTHBIX W uesioBeka. llepuojbl
OHTOI'€HE3a YEJIOBEKA.

PasmHokeHue u pazputue pacteHuil. 'amerodput u ciopodut. Meiio3 B
KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHKMe CHOp B MpoIecce Meio3sa.
I'amerorene3 y pacrenuii. OIiog0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX
OpraHu3moB. JIBOMHOE OIUIOAOTBOPEHUME y LBETKOBBIX PAaCTCHUM.
OOpa3zoBaHue W pa3BUTHE CEMEHU. MeXaHU3MbI PETYJSIIIUN OHTOTeHE3a

Y PACTEHUM U )KUBOTHBIX

3.2

HCTOpI/Iﬂ CTAHOBJICHUA W Pa3BUTHUA T'CHCTHKH KaK HAYKH. OcHOBHEIC




FC€HETUYECKUE TMOHATHSA M CHUMBOJBL [ OMOJOrHYHBIC XPOMOCOMEI,
AJUICIIBHBIC T'CHbI, QJBTCPHATHBHBLIC IIPU3HAKH, I[OMHH&HTHBIIZ u
peuecanHHﬁ IIPpHU3HAK, T'OMO3WUI0Ta, ICTCPO3UIOoTa, YUCTAd JIMHUA,
FPI6pPI,Z[I)I, I'CHOTHII, (i)GHOTI/II'I. OcHOBHBIC MCTO/bI T'CHCTHUKU:

rUOPUI0JIOTHYECKH, IUTOJIOTMYECKUNA, MOJIEKYJIIPHO-T€HETUYECKUN

3.3

MounoruOpunnoe ckpemuBanue. IlepBeiii 3akoH Menpens - 3aKoH
€AMHO00pa3us ruOpuI0B MIEPBOTO MOKOJICHHUS. [IpaBuino
NOMUHUpOBaHUs. BTopoil 3akoH MeHaens - 3aKOH pacUICIJICHUs
npu3HakoB. L{uronornyeckne 0OCHOBbI MOHOTMOPUHOTO CKPEIIUBAHUS.
I'mnoTe3a 4uCTOTHI TaMeT.

AHanuzupyouiee CKpEIlIUBaHUE. [TpomMexyTOuHBIN xapakrep
HACJICTOBAHMSI. Pacmierienne IPU3HAKOB npu HETOJHOM
JTOMUHUPOBAHHH.

HuruOpuaHoe ckpemuBanue. Tperuid 3akoH MeHnens - 3aKkoH
HE3aBUCUMOTO HACIEOBaHUSl MpU3HAKOB. LlUTONOrMmyeckne OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.

CueruieHHOE  HaclienoBaHwe Tmpu3HakoB. Pabotei T. Moprana.
CuernyieHHOE HacJeAOBaHWE TE€HOB, HAPYIIEHUE CLEIUICHUS MEXIy
reHaMmu. XpoMOCOMHasi TEOpHUs HACIIEICTBEHHOCTH.

I'enetnka m0na. XpPOMOCOMHBIM MEXaHHW3M OIPENEIEHUs MOJIA.
AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOTramMeTHBIN U TeTeporaMeTHbIN
nosu. ['eHernueckass CTpyKTypa IOJOBBIX XpomocoM. HacnenoBanue
MPU3HAKOB, CUEIUICHHBIX C MOJIOM. ['@HOTHUIN Kak IIeJ0CTHas CHCTEMA.
[nerioTponusi - MHOXKECTBEHHOE JIEMCTBHME TeHa. MHOXKECTBEHHBIN
alutenusM. B3aumozaeincTere HealsienbHbIX TeHOB. KoMIieMeHTapHOCTb.

Onucras. [Tonumepus

3.4

B3aumogeiicTBue reHotuna U cpefpl npu (GopmMupoBaHUHM (EHOTHMA.

M3MEHYHBOCTD IIPHU3HAKOB. KauecTBeHHbIC u KOJINYCCTBCHHEIC




npu3HaKy. Buabsl N3MEHUYNBOCTHU: HEHACIEACTBEHHAS U HACIIECICTBEHHASI.
MopaudukannonHas W3MEHUYUBOCTH. Poib cpemapl B (popMupoBaHUHU
MOAM(UKAIIMOHHON W3MEHYMBOCTH. Hopma peaknmum  TpU3HAKA.
Bapuanmonnsiii psg u BapuanuoHHas kpuBas (B. HoranHcen).
CaoiicTBa MO (DUKAITMOHHOW U3MEHIMBOCTH.

I'enoTunuyeckas U3MEHUYHUBOCTb. CaoiicTBa TE€HOTUIINYECKOU
U3MEHYUBOCTHU. Bunpr TEHOTUITNYECKOMN U3MEHYUBOCTHU:
KOMOWHATUBHAs, MyTal[MOHHAS.

KomOunHatuBHass m3MeHUYMBOCTh. Melo3 M MOJIOBOM MpoliecC - OCHOBA
KOMOMHATUBHOU U3MEHUYMBOCTHU. POJIb KOMOMHATHBHON N3MEHYUBOCTU B
CO3/JaHUU TEeHETUYECKOr0 pa3HO00pasus B MpejiesiaXx OJHOTO BUA.
MyTannoHHass U3MEHUYMBOCThb. BUAbl MyTalnii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W WHAYIUPOBAHHBIE MyTalUu. SAnepHble U
quTora3mMaTuyeckue myranuu. COMaTUYECKHE U IOJIOBBIE MYTAIlUU.
[IprunHBl BO3HMKHOBEHMS MyTauui. MyTareHbl M HMX BIHMSHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTM MYTAallMOHHOIO Mponecca. 3aKOoH
FOMOJIOTHYECKUX PSIOB B HaciueAcTBeHHOW wu3meHuuBoctn (H.H.

BaBI/IJIOB). BHCHI[GpHaH HU3MCHYUBOCTB U HACJIICACTBCHHOCTD

3.5

Kapuortun denoBeka. MexayHapoaHas IporpaMMa HMCCIIEIOBaHUSA
reHOMa  4eJioBeka. MeToabl  WM3y4YeHUs] TEeHETMKM  4eJIOBEKa:
TCHEaJIOTUUECKUN, OJMM3HEIOBBIN, ITUTOTCHETUYCCKHUM, MOIMYJISIIMOHHO-
CTaTUCTUYECKUH, MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE
ONPEAEIICHUE TEHOTHIIA: ITOJTHOTEHOMHOE CEKBECHUPOBAHMUE,
FEHOTUIIUPOBaHUE, B TOM uuciae ¢ nomoupro [II[P-anamusa.
Hacnencreennbie 3a0oseBaHus 4YeyioBeka. ['eHHbIE W XPOMOCOMHBIE
0omne3Hu YyeJIOBEKa. boine3znn Cc HACJIEACTBEHHOM
MPEIPACIIONIOKECHHOCTRIO.  3HAYEHUE  MEIMIMHCKOW TE€HETHKA B
NpeAOTBPAIICHUH U JICUCHUM TEHETHYECKUX 3a00JIeBaHUM YEJIOBEKA.

CTBOJIOBBIE KJIETKH




3.6

JlomecTuKanuus M CENeKUUs. 3apOXKICHUE CEJIEKUUU U JOMECTUKAIUU.
Yyenne H.W. BaBunoBa o 1eHTpax MPOMCXOXKICHUS U MHOTO0Opa3ws
KYJIbTYPHBIX pacTeHul. PoJib cenexkuuu B CO34aHUHU COPTOB PACTEHUN U
nopoJl XUBOTHbIX. CoOpT, MOpoAa, IITaMM. 3aKOH TOMOJIOTHYECKUX
psAIOB B HaclencTBeHHOM n3meHunBoctr H.M. BaBunosa, ero 3Hauenue
JUTSL CEJIEKITMOHHOM PaOOTHI.

Metoasl ceneKMOHHONW paboThl. CKyCCTBEHHBIM OTOOp: MAacCOBBIN U
WHJIUBUAYAJIbHBIA. JTanbl KOMOMHAIMOHHOW cenekiuu. HcnbiTanue
OpOU3BOAMUTENEH MO MOTOMCTBY. OTOOp MO TI€HOTUIYy C IOMOIIBIO
OLICHKM (PEHOTHNA IMOTOMCTBA M OTOOpP MO TIE€HOTHUNY C MOMOUIBIO
ananm3a JJHK.

HckyccTBEHHBIE MyTareHe3 Kak METOJl CEJEKLIHMOHHOM paboThI.
PannanmoHHpIl M1 XMMUYECKUN MyTareHe3 Kak MCTOYHHMK MYyTalHdd Y
KyJIbTYpHBIX  (OopM  opranu3mMoB. Vcmonp30BaHHE€  T€HOMHOTO
peaakTupoBaHusi U MeTtoAoB pexkomOMHaHTHBIX JIHK s momydenus
MCXOJHOTO MaTepuasa sl CENEKINH.

[Tonmyuenue MTOJIUILIIONIOB. BryTtpuBnaosas rUOpUIU3AIINSL.
bru3kopoacTBEHHOE CKpelrMBaHue, Wi WHOpuauHr. HepoactBeHHOE
CKpelMBaHue, WM ayTopunuur. ['erepo3uc W €ro MPUYUHBI.
Hcnonp3oBanue rerepo3uca B cenekuud. OTnaieHHas THOpUAHU3aLIMS.
[Ipeongonenne Oecruiogusi MEXKBHAOBBIX THOpUIOB. JlocTuxkeHUs

CCIICKII UM paCTeHI/Iﬁ H JKUBOTHBIX

3.7

OOBEKTHI, UCTIOJIB3yeMbIE B OMOTEXHOJIOTUHU, - KJICTOYHBIC M TKAHEBBIC
KYJIbTYpPbl, MHKPOOPTAHM3MBI, WX XapaKTePUCTUKA. |paguIlmoHHAS
OHMOTEXHOJIOTHS: xJjie0oneueHue, MOJTyYeHUE KHCJIOMOJIOYHBIX
MPOIYKTOB, BUHOAeNWE. Mukpobuonorudeckui cuHTe3. OOBEKTHI
MUKPOOHOJIOTUYECKUX TeXHOJOoTHM. [Ipon3BoacTBO OenKa, aMUHOKHCIOT
U BUTaMHHOB. VICKycCTBEHHOE OIUIOAOTBOpEeHHE. PekoHCTpyKuMs

HﬁHeKﬂeTOK N KIIOHUPOBAHUC JKUBOTHBIX. MGTOI[ TpaHCIUIAaHTAOUW AJCP




KJIETOK.
XpOMOCOMHAsI U T€HHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 T'€Ha U
KoHcTpynpoBanue  pexkomOmHanTHRIX  JIHK.  JlocTmwkenus  wu
NEPCIEKTUBBl XPOMOCOMHOM W TE€HHOM HWH)KEHEpUU. MeauuuHCcKue

onorexnonoruu. Mcrojabp30BaHHe CTBOIOBBIX KIETOK

Cucrema 1 MHOr00Opa3ue OpraHu4ecKkoro Mupa

4.1

buonoruueckoe paszHooOpasue opraHuzMoB. CoOBpeMEHHas cucTema
opraHu4eckoro wmupa. IlpuHIunel Kiaccu@uKau¥d OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTHYECKHUE TPYIIIBI OPTaHU3MOB.

OcoOeHHOCTH CTPOEHUS M KHUHEACSITEIbHOCTH OJHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, 0THOKJIETOUYHbIE TPUOBI, OJJHOKIETOYHBIE
BOJOPOCIIU, Ipyrue NpoTUCThl. KOoJIOHHanbHbIE OpraHu3Mbl. J[BH)KEHHE
OJIHOKJIETOYHBIX OPraHMW3MOB: aMeOOUJHOE, KT'YTUKOBOE, PECHUYHOE.
Jammra |y  OJHOKJETOYHBIX  OpraHm3MoB. Pazmpaxumocts vy

OJHOKJICTOYHBIX OPIraHHU3MOB. Takcucel

4.2

MHorokneroussie pacTeHHus. B3aMMOCBSA3b 4acT€ MHOTOKIETOYHOIO
opranu3Ma. TkaHW, OpraHbl M CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO
opranuzma. OpraHu3M Kak eauHoe Ienoe. TkaHu pacTteHuil. Tumsbl
pPACTUTENBHBIX TKaHEH: oOpa3oBaTelibHAs, TOKPOBHAs, MPOBOJSAIIAS,
OCHOBHasi, MexaHudeckasd. OcOOEHHOCTM CTpoeHus, (QYHKUUH H

PAacmoJIOKEHUSI TKAHEW B OpraHax pacTeHUU

4.3

BereratuBHbIE U reHEpaTUBHBIE OpraHbl pacTeHUN. QyHKIIMHA OPraHoOB U
cucteM opraHoB. Kapkac pacteHuil. [[BUK€HHME MHOTOKJIETOYHBIX
pAaCTEHUM: TPONKU3MbI U HACTUH. [lorIoneHne Boapl, yriIEKUCIIOro ra3a u
MUHEpaJIbHBIX BEHIECTB pacTeHusMu. Jlpixanwe pacrenuid. Huddysus
ra3oB 4e€pe3 MOBEPXHOCTh KJETKU. [PaHCHOPTHBIE CUCTEMBI PACTEHHUM.

Brinenenne y pacteHuid. 3ammra 'y MHOTOKJIETOYHBIX PACTEHUM.




Kytukyna. CpencrBa mnacCUBHOM M XUMUUECKOU 3a1UThl. DUTOHIUIBI.
PaznpaxkxuMocTh W perymsiius 'y OpraHu3moB. Pazapaxxumocts u
peryJyiusi y MHOTOKIETOYHBIX pacTeHuil. PocToBbIe BemiecTBa U MX

3Ha4YCHHUC

4.5

MHOrOKJIETOUYHBIE KUBOTHBIE. B3anMOCBA3b 4acTeil MHOTOKJIETOYHOTO
opranusma. TkaHu, OpraHbl U CHUCTEMBI OPraHOB MHOTOKJIETOYHOTO
opranu3Ma. Opranus3M Kak eguHoe 1enoe. ['omeocta3. TkaHU KUBOTHBIX
U 4YenoBeKa.  Tumbl  KMBOTHBIX ~ TKaHEW:  DIIUATENIHMAJIbHAs,
COCIMHUTENbHASI, MbIlIeUHasi, HepBHass. (OCOOEHHOCTH CTPOCHHS,

Q)YHKHI/II‘/'I H PACIIOJIOKCHUA TKaHEH B opraHax >XUBOTHBLIX U YCJIOBCKaA

4.6

OpraHbl ¥ CHCTEMBI OPraHOB >KUBOTHBIX. DYHKIUK OPraHOB U CHUCTEM
oprasoB. Omopa Tena opraHu3sMoB. CKeyeTbl OJHOKIETOYHBIX MU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHbII M BHYTPEHHUH CKEJIET.
CrpoeHne U TUIBI COEqUHEHUS KOCTEN.

JIBU>KEeHHE MHOTOKJIETOYHBIX KMBOTHBIX. [IuTanue xxuBoTHbIX. [InTanue
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue >XMBOTHBIX. KOXHO€ HbIXaHHE.
JXKabepHoe 1 1eroyHoe JbIXaHue.

JIpIXaHWE TO3BOHOYHBIX JKMBOTHBIX. OBOJIOIMOHHOE YCJIOKHEHUE
CTPOEHMS JIETKMX ITO3BOHOYHBIX JKMBOTHBIX. /[[pIXxarenbHas cucrema
YyeJaoBeKa. MexaHu3M BEHTWIIIUHU JIETKUX Y NTUL U MIJIEKOIMUTAOIINX.
TpaHcnopT BewIECTB y OPraHU3MOB. TpaHCIIOPT BEWIECTB y KUBOTHBIX.
Kposenocnass cucrema wu ee opranel. KpoBeHocHas cucrema
MO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpaiieHusi. DBOIIOLHOHHBIC
YCIOKHEHUSI  CTPOEHHS  KPOBEHOCHOW  CHUCTEMBI  IMO3BOHOYHBIX
KUBOTHBIX. BplaeneHne y opraHusMoB. BeiigeneHue y KUBOTHBIX.
CokpatutenbHble Bakyonau. Opransl BelaeneHus. CBs3b MOJOCTH TeNa C
KPOBEHOCHOW M  BBIACIUTEIBHOW  CHCTEMaMH. BwigeneHue vy

IIO3BOHOYHBIX JXHMBOTHBIX. 3aI]_[I/ITa Y MHOI'OKJICTOYHBIX JKHWBOTHBIX.




[TokpoBel M HMX NOPOU3BOAHBIE. Pa3zapakMMOCTp W peryisnus y
OpraHn3MOB. Pa3Ipa)knMocTh y OJHOKIETOYHBIX OPraHU3MOB. TaKCHUCHI.
PaznipaxxumMocCTh U peryisinus y MHOTOKJIETOYHBIX pacTeHHuil. PocToBbIe
BEILIECTBA U UX 3HAYCHHUE.

HepBHasg cuctemMa u pedaekTopHass peryisiuus y MHOTOKIETOYHBIX
KUBOTHbIX. HepBHasg cucrema W €€ OTAEHBL. DBOJIOLUUOHHOE
YCIIO)KHEHUE CTPOCHHSI HEPBHOM CUCTEMBI Yy )KUBOTHBIX.

Paspabotka  anroputmMoB U mporpamMMm  ans 3P PEeKTUBHOI
(PYHKIIMOHAJIBHOW AHHOTALMM T€HOMOB, TPAHCKPUITOMOB, MPOTEOMOB,

MeTab0JI0MOB MUKPOOPTAaHU3MOB, PACTEHUI, )KUBOTHBIX U YEJIOBEKA

OpFaHI/II’)M YCJIOBCKA 1 €TI0 3J0POBLC

5.1

Opranbl U CHCTEMBI OpraHoB 4eyoBeka. OTaensl TOJOBHOIO MO3ra
MMO3BOHOYHBIX KMBOTHBIX. Pedniekc u peduiekropHas nyra. bezycioBHbie
U YyCJIOBHbIE peduiekchl. ['yMopaiibHas peryisiiuuss U SHAOKPHUHHAS
CUCTEMA XKUBOTHBIX U 4yenoBeka. Kene3bl SHAOKPUHHOM CUCTEMBI M UX
TOpPMOHBI. JleficTBHE TOPMOHOB. B3auMOCBS3b HEPBHOM M YHAOKPUHHOMN
CUCTEM. ['unoranamo-rumnoduszapHas cucrema. Peduexc u

peduekTopHas ayra. be3ycioBHbIE U YCIOBHbBIEC PE(IICKCHI

5.2

3amura opraHu3Ma OT Ooine3Heil. MMMyHHass cucrema deloBeKa.
Knerounsri 51 T'YMOpaJIbHBIN VMMYHUTET. Bpoxnennsii,
MPUOOPETEHHBIM CcrenupUIecKuii UMMYHUTET. Teopus KJIOHAJIBHO-
cenexktuBHoro ummynurera (II. Dpnux, ®.M. bepner, C. Tonerasa).
BocnanurenbHbpie OTBETHI OPraHU3MOB. POJIb BpOKIEHHOTO HIMMYHUTETA

B Pa3BUTHH CHCTEMHBIX 3a00JICBaHHIM

5.3

KpOBeHOCHaSI CUCTEMA U €C OpraHblI. Cepaue, KPOBCHOCHBIC COCYIbI U

kpoBb. Kpyru kpoBooOparenus. Pabora cepama u ee perymisius

5.4

Hpixanue dvenoBeka. Juddys3us razoB uepe3 MOBEPXHOCTh KIETKH.




I[BIX&TCJIBH&H CHUCTEMA YCJIOBCKA. I[BIXaTeJIBHa}I IMOBEPXHOCTD.

PCFyJIHI_[I/ISI JAbIXaHHA. I[BIX&TGHBHBIG 00BEMBI

5.5

IInmeBaputenbHas cucremMa desoBeka. OTAenbl MHIIEBAPUTEIBHOTO
TpaKTa. IInmeBapuTenbHble  KENE3BI. BryrpunonoctHoe  m

BHYTPHUKIICTOYHOC ITNIIICBAPCHUC

5.6

[ToxpoBel 1 ux npousBogHbie. Opransl BelaeneHus. [louku. CtpoeHue u
(¢yHKIIMOHUMpOBaHUE He(ppoHa. DuibTpanus, cekpeuus U oOpaTHOE
BCACBIBAHHME KaK MEXaHU3MbI pabOThI OPraHoOB BblAEIeHU. OOpa3oBaHue

MOYH Yy 4CJIOBCKaA

5.7

I[BI/DKCHI/IG YyeJoBeKa: MbIlIeyHas cucteMa. CKeleTHBIC MBIIINBI U HUX

pabota. CTpoeHHUE U TUIIBI COCTMHEHUS KOCTEH

TGOPI/IH OBOJIFOIIHMH. PasButne xu3Hu Ha 3emiie

6.1

OBomtonmonHass teopusa Y. JlapBuHa. IIpeanochliku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas gedarenbHocTh Y. JlapBuHa.

JIBikyiue cuibl dBoonMu  BuAoB mo Y. JlapBuHy (BbICOKas
WHTEHCHUBHOCTD Pa3MHOKEHUS OpPraHU3MOB, HACJIEICTBEHHAs
U3MEHYMUBOCTh, OOprba 3a  CyIlIeCTBOBaHHE, €CTECTBEHHBIH W
HCKYCCTBEHHBINU 0TOOD).

Odopmienne cunrernueckor Teopuu sBommoruu (CTI). HelTpanbhas
Teopust 3BooLMU. CoBpeMEHHas! 3BOJIIOLIMOHHAS OMOJIOTHs. 3HAUYCHHE
ABOJIIOLIMOHHOW TeOopud B  (POPMUPOBAHUM ECTECTBEHHO-HAYyYHOMH

KapTUHBI MUpPA

6.2

[Tonynmauust Kak >3JeMeHTapHas eauHuua 3BoJOHUU. COBpEeMEHHbIE
METOJIbl ~ OLEHKM TI'E€HETHMYECKOro  pa3HooOpa3usi M  CTPYKTYpPHI
nonyisiuuid. M3MeHeHne reHopOHIAa TOMYJSUMU KAaK DJIEMEHTapHOEe
SBOJIFOLIMOHHOE SIBJICHHE. 3aKOH M'€HETHYECKOro paBHoBecus Jlx. Xapau,

B. BaiinOepra.




DOnemMeHTapHbie (HaKTOPhI (ABUKYIIME CUIIbI) SBOIIOLMU. MyTallMOHHBIH
npouecc. KomOMHaTUBHAsE M3MEHUYMBOCTh. [[peild) reHoB - ciydaiiHble
HEHaNpaBJIEeHHbIE M3MEHEHUSI YacTOT ajulefiell B momymsauusax. Dpgekt
ocHoBarenss. Murpanuu. WM3omsuus nonynauuii:  reorpaduyeckas
(mpocTpaHcTBEHHAs ), Ononornyeckas (penpoyKTUBHASA).

EcrectBennbiii otbop - Hampapisiomuid (HakTop 3BoOIKHA. DOpMBI
€CTECTBEHHOT0 0TOOpa: JABMXKYIIUHN, CTAOMIM3UPYIOIINMA, pa3pbIBAIOIIHIA
(mu3pynTuBHbIi). [TonoBoit oTOOP.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3yJIbTaT MHUKPOIBOJIIOLHUH.
Bo3HUKHOBEHHE MPUCITIOCOOTIEHUN Yy OpraHu3sMoB. ApoMOp(o3bl H
uanoanantauuu.  [lpumepsl  mpucnocoOneHUt y  OpraHU3MOB.
OTHOCUTENBHOCTH NPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynibTar
MUKpo3BooIMK. M3omsius - kimoyeBol (pakTop BHI00Opa3OBaHMSL.
[lytn U CHOCOOBI BUJI000pa30BaHUS: aJIONaTpUYECKOe
(reorpauueckoe), cuMIaTpUuyeckoe (SKOJOTrMyYeckoe), "MrHoBeHHoe"
(monmumnounnu3auus, ruOpuan3zanus). JJTUTENbHOCTh 3BOJIIOIMOHHBIX
MPOLIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp osBomonMOHHON OHONOTMH B pa3pabOTKe HAYYHBIX METOOB
COXpaHEHUs OuopazHooOpa3us. MHUKPOIBOIIOLUUS W KOIBOJIOLUS
napa3uToB M UX X035ieB. MexaHu3Mbl (HOpMHUPOBAHMS YCTOMUMBOCTU K

aHTUOMOTHKAM U CIOCOOBI OOPHOBI ¢ HEl

6.3

Metoapsl u3ydeHHs MakpodsBomOIMH. [lajgeoHTolOrHYecKue METOb
u3ydeHus sBomronun. [lepexoaasie Gpopmbl U puIOreHETHUECKHE PSIBI
OpraHHU3MOB.

buoreorpaduyeckne meroapl u3ydeHus sBomornun. CpaBHeHHE (DIOPHI
U (dayHbl MAaTEPUKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emMiu.

Buabi-sHIEMUKH U PENTUKTHI.




OMOpHOJIOTUUECKME W CPABHUTEIBbHO-MOP(OJOTUYECKUE  METOIbI
M3YUYCHHUS ABOJIONMU. ['eHeTHUecKne MEXaHU3MbI 3BOJIIOIIMA OHTOTEHE3a
W TOSBICHUSI  SBOJIOIMOHHBIX  HOBIIECTB. ['OMOJOrMuYHBIE U
aHaJOTMYHbIE Opranbl. PyauMeHTapHble Opraibl W aTaBU3MBI.
MonekynasipHO-TeHETUYECKHE, OHOXUMUYECKME M  MaTEeMaTHUYeCKue
METO/Ibl M3y4eHUs HBOMOIUU. ['omonormuynbie reHbl. CoBpeMEHHbIC
METOJIbl TMOCTPOCHUS (UIOTEHETUYECKUX JIEPEBbEB. XPOMOCOMHBIE
MyTallUH U 3BOJIIOIUS TEHOMOB.

O6mume 3akoHOMEpHOCTH (TpaBwia) sBodonuu. HeoOpaTuMOCTh
ABOJIONMHU. AnanTuBHas paauanus. HepaBHOMEpPHOCTH  TEMIIOB

9BOJIFOIIMH

6.4

HayuHble TMIOTE3bl MPOMCXOXKIAEHUS KM3HU Ha 3emie. AOUOTeHe3 U
naHcrepmus. JloHaydHbIE MPEACTABICHUS O 3apOXACHUM IKU3HU
(kpeanmoHu3M). ['unoTe3a MOCTOSIHHOTO CaMO3apOXKIACHHS JKU3HU U €€
onposepxkenue omnsitamu @O. Pemm, JI. Cnamnmanoanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOJIOTUS.

OcHOBHBIE ~ JTambl  HeopraHmyeckou  sBomouuu. [lmanerapnas
(reoyornueckas) SBOJIOIMA. XUMHYECKas dBOJIONUA. AOHWOTCHHBIN
CUHTE3 OPraHU4eCKUX BeIllecTB U3 Heopranmyeckux. OnsiT C. Musuiepa
u I'. IOpu. O6pa3zoBanue noaumMepoB u3 MoHoMepoB. KoarepBatHas
runoreza A.M. Omnapuna, rumore3a mnepBu4YHOro OynapoHa JIXk.
Xonneiina, renerudeckas runotesa I'. Memnepa. Pu6osumsl (T. Yek) u
runore3a "mupa PHK" V. T'mnbGepra. dopmupoBanue memMOpan
BO3HMKHOBEHUE MIPOTOKJIETKH.

Ucropust 3emnn u Meroabl ee uzydeHus. Vckomaemble OpraHMuecKue
octatku. ['eoxpoHosorus u ee metoasl. OTHOCUTEIbHAS U a0COJIIOTHAS
reoxXpoHoyorusi. I'eoXpoHojoruyeckas IIKajla: 30HbI, 3pbl, MEPUOJBI,
AIOXHU.

Hauvanbuble sTansl oprannyeckoy sBosonuu. [losBienne u 3Bomronus




NEPBBIX KJIETOK. ODBOJIONUS MeTabonu3Ma. BO3HHKHOBEHHE MEpPBbHIX
skocucteM. CoBpeMeHHbIe MUKPOOHbIE OMOTUIEHKH KaK aHajor MEepPBbIX
Ha 3emiie cooOiiecTB. CTpomMaTonuThl. [IpOKaprOTHI U YKApUOTHI.
[Tpoucxoxnenune AYKapuoT (cumOuorenes). DBOJIFOIIMOHHOE
MPOUCXOXKJEeHHEe  BUpPYyCOB.  [IpoucxokneHue  MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HHKHOBEHHE OCHOBHBIX TPyHI MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE  ATanbl  HBOJIOLMM  BBICIIMX  pacTeHuil. OCHOBHBIE
apomopdo3sl pacteHuii. Bpixomx pacrenuit Ha cymry. IlosBieHue
CIIOPOBBIX pacTEHUW M 3aBOeBaHWE MMHU cyld. CeMEHHBbIE PaCTECHHUS.
[TpoucxoxieHrne IBETKOBBIX PACTECHHIA.

OcCHOBHBIE ATaIbl BOJIIOIHUH KUBOTHOTO MUpa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennackas ¢ayna. KemOpuiickuii B3pbIB - MOSIBICHUE
COBpPEMEHHBIX THUIIOB. IlepBbie XOpHOBBIE KUBOTHBIE. JKU3HBb B BOJE.
OBomionusi M03BOHOUYHBIX. [Ipoucxoxaenune ampuOuUil W PEnTUIHI.
[IpoucxoxaeHre MICKONUTAOIMMX W 0OTUI. [IpuHIUI KITOYEBOTO
apomopdoza. OcBoeHrne OCCIO3BOHOYHBIMU W  TO3BOHOYHBIMHU
KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3emie MO 3paM U MEPHOJIaM: apXel, IPOTEepO30u,
najgeo30i, Me3030H, KaitHo3o0i. OOmias XapakTepucThKa KiIuMara |
re0JIOTHYECKUX TporieccoB. [losiBlIeHHME M pacuBET XapaKTEPHBIX
OpraHu3MOB. YTIJIeOOpa3OBaHHUE: €r0 YCIOBHUS M BIMSHUE Ha Ta30BbIi
cocTaB aTMOc(ephl.

MaccoBbie BBIMUPAHUS - IKOJOTHYECKHUE KPU3UCHI TTpouuioro. [Ipudnnbl
U CIEJICTBUS MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIM 3KOJIOTUYECKUI

KPHU3HC, €Tr0 0COOCHHOCTHU

6.5

Paznenst w  3amaum  aHTPOMOJIOTMH.  METOJbI  aHTPOIOJIOTHH.
CraHoBjIeHHWE  TIPEACTABICHHMM O  MPOUCXOXKICHUM  YEJIOBEKA.

CoBpeMEeHHbIE HAyYHbIE TEOPUHU.




CxoncTBo denoBeKa € JKMBOTHBIMU. CHCTEMAaTHYECKOE TOJIOKEHHE
yesnoBeka. (CBHUAETENbCTBA CXOACTBA YEJIOBEKA C  KUBOTHBIMH:
CpPaBHUTEIHHO-MOP(OIOTHUECKHE, AMOpHOJIOTHYECKHEe, (U3HOIOTO-
onoxumuyeckue, noeAeHueckue. OTIWYUS 4YelOBEKa OT >KUBOTHBIX.
[IpssMOXOXkAEHNE U KOMIUJIEKC CBA3AaHHBIX C HUM NpPHU3HAKOB. Pa3Butue
TOJIOBHOTO MO3Ta U BTOPOUM CUTHAJILHON CHCTEMBI.

JIBwxkyme  cuibl  (dakTopbl)  aHTPONOTeHe3a:  OMOJOTHYECKHE,
couuanbHble. COOTHOIIEHHE OMOIOTUYECKUX U COLUATBHBIX (PaKTOPOB B
AHTPOITOTEHE3E.

OCHOBHBIE CTaIUM AHTPONOreHe3a. ABCTPAJIONUTEKHU - ABYHOTHE MPEIKH
moaer. YemoBek yMmenbld, MEPBbIE W3TOTOBJIEHUSA OpPYIWM TpyZa.
YenoBek mpsIMOXOASIINKN U TIEPBBIN BBIXOJ JTIOJEH 3a mpeesbl AQPUKH.
YenoBek reipenb0eprckuii - 00U  NOpPeJoK HEaHAEePTaIbCKOIO
YeJIOBEKa M YEJIOBEKa pa3yMHOro. YUelloBeK HEaHIEPTAIbCKUN KaK BUJ
JIOIEW XOJOMHOTO KiIMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JIEHUCOBCKHI YEJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu AQpuku.
OBOJIONMST  COBPEMEHHOTO  4YenoBeka. EcrecTBeHHBIW OTOOpD B
MOMYJSIUMAX 4YeloBeKa. MyTalMOHHBIA Mpolecc M MOJIUMOPHU3M.
[TonynsauuoHHbIE BOJHBI, Apeid reHoB, wwurpamus ©u  "dPhexT
OCHOBATENs" B MOMYJISIIIUSAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacol. [lonatne o pace. bonpmme pacel: eBponeougHas
(eBpasuiickas), aBcTpajgo-HerpouHas (PKBaTOpUaIbHasi), MOHTOJIOUTHAS
(a3uarcko-amepukaHckasi). Bpems W myTu pacceineHuss ueiloBeKa IO
iaHete. ENUHCTBO uenoBedyeckux pac. HayuHas HeEcOCTOATEIBbHOCTD
pacusma. IIpucnocobieHHOCTh 4YeloBeKa K  pPa3HbIM  YCJIOBHSIM
OKpYy»Xarollen cpepl. BiustHue reorpadguueckoil cpenbl u apeiida reHos

Ha MOP(OJIOTHIO U (PU3UOJIOTHIO YeIIOBEKa

ODKOCUCTEMBI U MMpucymue MM 3aKOHOMCPHOCTHU




7.1

Paspnens! u 3agaun sxonorun. CBs3b dKOJOTHHU € APYTUMHU HAyKaMHu.

Metonst skosnorun. [lonessie HabMOAEHUS. DKCIIEPUMEHTHI B SKOJIOTHH:
NpUPOAHBIE W  JlaboparopHble. MoJenupoBaHHe B 3KOJIOTHH.
MOHUTOPHUHT OKPYXAIOWIEH Cpelbl: JIOKAJbHBIA, PETHOHAIBHBIA U

100 IbHBIA

7.2

Oxomornueckre  GakTOpel HW  3aKOHOMEPHOCTH  HMX  JIEHCTBHS.
Knaccudukanus AKOJIOTHYECKUX (bakTopoB: adMOTHYECKHE,
OuoTudeckue, aHTpornoreHHpie. OOIIMEe 3aKOHOMEPHOCTH JIEHCTBUS
skonorudyeckux ¢akropoB. IIpaBuwio munumyma (K. npenrens, HO.
JInbux).  TomepaHTHOCTb.  DBPUOMOHTHBIE U  CTEHOOMOHTHBIE
OpraHU3MBl.

AbGuotnueckue (axtopbel. CBET Kak 3Konorudeckuil gaxrop. JerictBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPa HAa OPraHU3Mbl. DKOJIOIMYECKUE
IpyNIbl paCTEHUH U >KMBOTHBIX MO OTHOLIEHUIO K cBeTy. CUTHaJIbHAS
ponb cBera. @oronepuomusMm. TemmepaTypa Kak 3SKOJOTMYECKHN
dakrop. JleiictBue TemmepaTypsl Ha opraHu3Mbl. [lolikumoTepMHbBIE U
TOMOMOTEpPMHBIE  OPraHU3Mbl. OBPUTEPMHBIE M  CTEHOTEPMHBIE
OpraHU3MBl.

BrnaxxnocTh kak skosjorudeckuii ¢gakrop. [Ipucrnocobnenns pacTeHund K
nojAepkaHuto BoaHoro Oamanca. Kiaccudukanus pacTeHUd 10
OTHOIIEHHIO K Boje. IlpucnocobseHuss KUBOTHBIX K HW3MEHEHUIO
BOJHOIO peXUMa.

Cpenpl  OOMTaHHMA  OpPraHM3MOB:  BOJHAs, HA3eMHO-BO3/yLIHas,
MOYBEHHAsi, TAyOWHHAs  TOJNOYBEHHAs, BHYTPUOPTaHU3MEHHAS.
DU3MKO-XUMUYECKHUE OCOOCHHOCTH cpel OOWTaHUsI OpraHU3MOB.
[IpucnocoOneHust OpraHu3MOoB K KU3HU B pa3HbIX Cpeaax.
buonornueckue purmbl. BHeniHue u BHyTpeHHUE pUTMbI. CyTOYHBIE U
roguyHsie putMmbl. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM

HU3MCHCHUSIM YCHOBI/Iﬁ KHN3HH.




Kuznennoie ¢Gopmbl opranusmoB. [loHarne o >xu3HEHHOU (dopme.
XKuzHennsie (HOpMBI pacTeHU: JEpEeBbsl, KYCTapHUKH, KYCTApHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJCTHWE TpaBbl. JKu3HEHHBIE (OPMBI
KUBOTHBIX: THAPOOHMOHTHI, TE€OOHMOHTHI, a’pOOHOHTHI. OCOOEHHOCTH
CTpOEHUA U 00pa3a KU3HHU.

buotnueckue  daktoppl. Buabl OMOTHYECKMX  B3aUMOJCHCTBHIA:
KOHKYPEHIIUS, XHUIHUYECTBO, CUMOMO03 M ero ¢opmsl. [lapasutusm,
Kooleparnusi, MYyTYyaJIU3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxjieOHn4ecTBO). HeTpoduueckue B3ammMoaeHcTBUS (TONMHUYECKHE,
dbopuueckue, padbpuueckre). 3HaueHUEe OMOTUYECKUX B3aMMOJICHCTBUIMA
JUIS  CYIIECTBOBAHMUSI OPraHU3MOB B cpeae oOurtanus. [lpuHiun

KOHKYPCHTHOT'O UCKIIFOYCHHA

7.3

OKOJIOTUYECKHE  XapaKTEPUCTUKW  momyisinuu.  [lomymsimus  kak
Ouonoruyeckas cucrema. Pojib HEOOHOPOJHOCTU Cpenbl, (PU3HMUYECKUX
OapbepoB U OCOOEHHOCTEH OMOJOTMM BHAOB B (HOPMUPOBAHUU
OPOCTPAHCTBEHHOM CTPYKTYphl momyysanuil. OCHOBHBIE ITOKa3aTean
MOMYJSIUUUA:  YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas U  IMOJIOBas
CTPYKTYpa, pOXIAaeMOCTb, HPHUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTPALIHSL.

Okosiornyeckass  CTpykrypa mnomyisiquu. OuneHka  4YMCIEHHOCTH
nonyisiuuu. JluHaMuka NONyJSIMMA W €€ peryisuus. buotmyeckui
NOTEHIMA TONyJasiuuMud. MoJenupoBaHue JUHAMUKH —[OMYJISALHH.
KpuBble pocta unciaeHHOCTH moONyJsiuud. KpuBble BBDKUBAHMSL.
Perynsius 4uciaeHHOCTH MOMYJISAUUNA: POJib (PAKTOPOB, 3aBUCSIINX U HE
3aBUCALIMX OT IJIOTHOCTH. DKOJOTHYECKUEe cTpaTeruu BuaoB (r- u K-
CTpaTEerum).

[Toustne 00 dJKoJorM4yeckor  HUIIE Buaa. MecTooOUTaHHUE.
MuoromepHas moxens dkosiornyeckod HumM Jx.M. XaryumHcoHa.

Pazmepnr skomormueckon Humm. l[loTeHunanbHas W pean3oBaHHas




HUILIN.
Bun kak cucrema nomynsiui. Apeasibl BUJ0B. BUIIBI U UX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH IIOBEACHUS M MHIPalUid >KUBOTHBIX.

buonornyeckue nHBa3uu 9y XCPOIHBIX BUIOB

7.4

CooOmiectBa opraHu3moB. buoneHno3 u ero ctpykrypa. CBsizu Mexny
OpraHu3Mamu B OMOLIEHO3€. DKOCUCTEMA KaK OTKphITas cuctemMa (A.JDx.
Tencnu). @OyHKIMOHAIbHBIE OJIOKM OpPraHW3MOB B JKOCHUCTEME:
OPOAYLEHThl, KOHCYMEHTBI, penyleHTbl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Adbrorudeckue 0J10ku 3kocucTeM. [1ouBbl 1
WIbl B 3KocHucTeMax. KpyroBopor BeImIECTB M IOTOK HHEPIrUU B
DKOCUCTEME.

OcCHOBHBIE MOKa3aTeNM JKOCHUCTEMBL. bumomMacca W IPOIYKIUSL.
DKOJIOrM4eCKHEe MUPaMUIbl UUCeN, OMOMACChl U SHEPTHUH.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CYKIUECCHUHU.
[lepBUyHBIE U BTOPUYHBIE CYKLIECCHM U UX MPUYHHBI. AHTPONOTE€HHBIE
BO3JICHCTBHS Ha CYKLIECCHUU. Kimmmaxcroe COOOIIECTBO.
buopazHooOpa3re W MOJHOTa KpPYyroBOpOTa BEIIECTB - OCHOBA
YCTOWYHUBOCTH COOOIIIECTB.

ITpuponHsie KOCUCTEMBI. AHTpONIOTE€HHBIE HKOCUCTEMBI.
Arposkocucrema. ArponeHo3. Pasznuums Mexay aHTpOIIOTE€HHBIMU U
IPUPOAHBIMHA 3KOCHCTEMAMH.

VYpboskocucreMbl. OCHOBHbIE KOMIIOHEHTHI YpOoakocucteM. ['opoackast
dnopa u dayna. CunanTponuzaius ropojckor (paynsl. buomornueckoe
U XO3SICTBEHHOE 3HAYEHUE AarpodKOCUCTEM U  ypOOIKOCUCTEM.
3akoHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEHCTBUI
OpraHU3MOB B 3KOCHCTEMAX.

[lepeHoc 5SHeEpruM W BEIIECTB MEXKIY CMEXKHBIMH 3KOCHCTEMaMH.
YCTOMYUBOCTh OPraHU3MOB, IONYJISLMHA U DKOCUCTEM B YCIOBUAX

€CTECTBEHHBIX U AHTPOITOTEHHBIX BO3ACHUCTBUN




7.5

buocdepa - obmeruranerapras 006004ka 3eMIIH, TAE CYIIECTBYET WIIH
cyuiecTBoBasia xku3Hb. Yuenue B.W. Bepnanackoro o 6unochepe. Ob6nactu
o6uocgepsl u ee coctas. JKuBoe BemecTBo Onocdepsl U ero QyHKIUH.
3aKOHOMEpPHOCTH cyliecTBoBaHusl duocheprl. OcodbernHoctu duochepsl
KaK TJIOOAIbHOW AKOCHCTEMEBI. J/[nHaMuueckoe paBHOBecue B Ouocdepe.
KpyroBopoThI BemecTB U OMOTEOXUMHUYECKUE UKIIBI (YTIIepo/ia, a30Ta).
PutmMuyHOCTS siBIICHHI B Onocdepe.

3oHansHOCTH Onochepsnl. [lorsTue o 6mome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOMHHBIC Jieca, CMEIIaHHbIC U MMUPOKOIMCTBEHHEBIC Jieca, CTEIH,
CaBaHHBI, IYCTBIHM, TPOIUYECKUE Jeca, BBICOKOTOPhs. Kimmar,
PaCTHTEIBHBINA U )KUBOTHBIM MUP OMOMOB CYIIIH.

Crpykrypa W (QYHKIUS S>KUBBIX CHCTEM, OIICHKA HX PECYPCHOTO

MOoTEeHIMaNa U OMocPepHbIX GYHKIUN

7.6

DKOJIOTUYECKUE KPU3UCHI M HMX INPUYMHBIL. BO31eiCTBHE 4YenoBEKa Ha
ouocdepy. 3arpssHeHue BO3AyMIHOM cpenpl. OxpaHa Bo3ayxa.
3arpsizHeHHe BOJIHOM cpenbl. OXxpaHa BOAHBIX pecypcoB. PazpyiieHue
nmoyBbl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne Kkinumara.
AHTpPOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENIbHBI W >KUBOTHBII MHP.
OxpaHa pacTUTENBHOTO M >KUBOTHOrO Mupa. OCHOBHBIE NPUHLUIIBI
oxpanbl npuponbl. KpacHeie kHuru. Ocobo oxpaHsemble MPUPOIHBIE
teppuropun (OOIIT).

borannyeckue canbl M 300J10THYECKUE TTAPKH.

OCHOBHBIE TPUHIUIBI YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA M
IpUpoAbl. PanmoHaJIBHOE  MNPUPONONOJIB30BAHUE W COXPAHEHHE

OMOJIOTUYECKOT0 pazHooOpasus 3eMiu

4, TemaTuuyeckoe NJIAHUPOBAHHUE.
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BbuoJsiorus B cucreme HayK

buonoruss kak Hayka. CBs3u Ouojoruum c
OOILIIECTBEHHBIMU, TEXHUYECKUMU U JAPYTUMH
€CTECTBEHHBIMU HayKamu, dunocoduei,
pENUruen, 3TUKOW, ICTETUKOM W mpaBoM. Poiib
ouonorun B (OPMUPOBAHMH  COBPEMEHHOMN

HAay4YHOU KapTUHBI MHpa. Cucrema

OMOJIOTMYECKUX HAYK
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OcHOBHBIC BUObI ACATCIbHOCTH o6yqa}01unxc>1

PackpbiBaTh coaepkaHWME€ TEPMHUHOB M TIOHSATUW: HAYYHOE MHMPOBO33PEHUE,
HAay4yHAas KapTHWHA MUpPa, HAy4YHbIM METOJ, THUIOTE3a, TEOpPHUs, METOMIbI
HCCJICIOBAHUS.

XapakTepu3oBaTh OHMOJIOTHIO KaK HayKy, €€ MEeCTO M pOjb CPEeau JPyTrux
€CTECTBEHHBIX HaYK.

[Tepeuncnarh pa3aenbl OMOJIOTHH B COOTBETCTBUE C 00BEKTAMH U3YYCHUS.
Ha3piBaTh BakHEHIIME OTpaciu OHOJOTMYECKUX 3HAHUW WM 3a7adM, CTOSIIUE

nepen ouosiorueit XXI B.

1. 1
) MeToab! NO3HAHUA KUBOM NPUPOIBI
Meronsr [IO3HAHUS KUBOU IIPUPOABI
(HabnrozieHue, DKCIEPUMEHT, OIIMCaHMUE,

U3MepeHne, Kiaccuukamus, MOJSITUPOBAHHE,
CTaTUCTUYECKas o0OpaboTka JIAHHBIX ).
JlabopaTopHble W NpPaKTHYECKHUE  PabOTHI:
[Ipaktuueckass padora Ne 1. «Mcnonb3oBaHue
Pa3IUYHBIX METOJIOB npu U3yYEHUU

OMOJIOTHYECKUX 0OBEKTOBY

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}0m1/1xc;1

PackpeiBaTh conepkaHu€ TEPMUHOB M TIOHATUM: HAY4YHbIA METOJ, METOIBI
HCCJICIOBAHUS.

XapakTepu3oBaTh OCHOBHBIE METOJIbI MMO3HAHUS KMBOW MPUPOABI: HAOIIOJEHUE,
OKCIIEPUMEHT, OIHMCaHWe, M3MEpPCeHHE, KiIacCu(UKaAIUsg, MOICIUPOBAHUE,

CTaTUCTUYECKass 00paboTKa JAHHBIX

1 buonorna 10-11
2 |7KuBble cHCTeMbI H MX OPTraHU3AIUA KJIACChI

rAOY  JIMO
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Bcepoccuiickas
OJIMMIINAJA
[IKOJIbHUKOB

https://vos.olimp

lada.ru

MockoBckas
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[IKOJILHUKOB

https://mos.olim

piada.ru

2. |bnojornyeckue CUCTEMBI, IpoHECCHI H ux |1

1 |u3yuenue

Kusble cuctembl (OMOCUCTEMBI) Kak MpeaMET
n3yueHusi onosoruu. OTIMYUE KUBBIX CUCTEM OT
Heopranudeckoi npupoabl. CBoicTBa OMOCUCTEM
U UX pa3zHooOpa3ue. YPOBHU OpraHu3aluu
onocucreM: MOJIEKYJISIPHBIH, OpraHoOUIHO-
KJIETOYHBIM, OpPraHU3MEHHBIN, MNOMYJISAILUMOHHO-
BHUJIOBOM, 3KOCUCTEMHBIN (Ouo-
TFEOIEHOTUYECKHIN), ouocdepHbIi. Hayxku,
H3ydarlime OMOCUCTEMBl Ha pPa3HbIX YPOBHIX

OopraHu3aIyu

OcHOBHBIC BUAbBI ACATCIbHOCTH 06yqa}01unxc>1

PackpbiBaTh cojpepKaHWE TEPMHHOB U TOHSATHH: cHUCTeMa, OWOJIOrHYecKas

CUCTEMA, DJIEMEHTbI CUCTEMBI, CTPYKTYpa OMOCUCTEMBI, CBOMCTBA JKUBBIX CUCTEM,



https://vos.olimpiada.ru/
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https://mos.olimpiada.ru/

oOMEH  BemIeCTB, pPAa3MHOXKEHHUE, PpOCT, pPAa3BUTHE, HACJIEICTBEHHOCTb,
U3MEHYMBOCTh, Pa3ApaXUMOCTh, IHEPrO3aBUCHMOCTh, YPOBHH OpraHU3alluN
KU3HH (OMOCHCTEM).

XapakTepru3oBaTh NPUHIUIB OPTaHU3AIMN OMOCHCTEM: OTKPBITOCTh, BBICOKAs
YIIOPSITIOYCHHOCTh, CAMOPETYJISIHS, HEPAPXUIHOCTb.

[lepeuncnaTh yYHUBEpPCAIbHBIE CBOMCTBA JKHBOTO: €IWHCTBO XHUMHYECKOTO
COCTaBa, pa3IpakUMOCTh, JBHKCHHE, TOMEOCTa3, POCT © pa3BHUTHE,
HACJIEICTBEHHOCTh, ~ W3MEHUYMBOCTb,  JBOJIOLUSA  (MpHUCIOCOOJEHHE K
M3MEHSIONINMCS YCIIOBHSM).

[IpuBoANTH MpUMEpPHI OMOCUCTEM PA3HOTO YPOBHS OpraHU3AIMK U CPAaBHUBAThH
MIPOSIBJICHUS CBOMCTB KMBOTO Ha Pa3HBIX YPOBHSX.

XapakTepu3oBaTh OCHOBHBIE MPOIECCHI, MPOTEKAIoIIMe B OMocucTeMax: 0OMEeH
BCIIECTB W TIPEBPAIICHUE HSHEPTUH, CAMOBOCIPOW3BEACHHE, CaMOPETYIISIIHS,
pa3BUTHE.

CoburonaTh npaBuiia OEPEKHOTO OTHOIIEHUS K )KMBOU MPUPO/IE

8 buomorus 10-11
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3. | XumMuyeckuii cocraB KJIeTku. Boma wull

1 |MuHepaabHBIE COJH

XUMHUYECKUH COCTaB  KJIETKH. XHUMHYECKHE
AJIEMEHTBHI: MAaKpOJIEMEHThbl, MHUKPOIJIEMEHTHI.
Bona u munepanbsHbie BeniecTBa. OyHKIIUHA BOABI
u MUHEPATbHBIX BCIIICCTB B KJIETKE.

HozmepmaHHe OCMOTHYECKOIo OajaHca

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}om1/1xcsl

PackpbiBaTh  cofepkaHWe€ TEPMHHOB U TMOHATHHA:  DJIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTbI, MUKDPO3JIEMEHTBI; MHUHEPAJIbHBIC BEIIECTBA, MOJIEKYJIA BOJIbI
Kak JIUIOJIb, BOAOPOIHBIE CBA3U; TUAPOPUIbHBIE U THAPO(OOHBIE BEIIECTBRA.
Jloka3pIBaTh €IUHCTBO 3JIEMEHTHOT'O COCTaBa KaK OJHO U3 CBOWCTB KUBOTO.
Pacnpenensth XUMHYECKHE DJIEMEHThI IO TpyINaM B 3aBUCUMOCTH OT
KOJIMYECTBEHHOTO TMPEJCTaBUTEILCTBA B OpraHU3ME; XapaKTepu3oBaThb pOJIb
OT/EJIbHBIX AJIEMEHTOB.

BoIsIBISATE  CBSI3b  MEXKJYy COCTAaBOM, CTPOCHHMEM MOJICKYJIbl XHUMHYECKOIO

COCIMHEHUSI M €T0 (PYHKITUSIMHU B KICTKE

3. 1
5 Beaku. CoctaB u cTpoeHune 0ejIKOB
benku. CoctaB u  cTpocHHE  OCJIKOB.
AMHHOKHUCIIOTHI — MOHOMEPHI OEJIKOB.

He3zameHumble UM 3aMEHHUMBIE AMUHOKHUCIIOTHI.
AMWHOKHCIIOTHBI COCTaB. YPOBHHU CTPYKTYpPhI
OCJIKOBOM MOJIeKYyJIbl (TepBUYHAS, BTOpUYHAS,
TpETUYHAas U  YETBEPTHUYHAS  CTPYKTYypa).
XuMmuueckre cBoWcTBa OenkoB. buomormdeckue

GbyHKIIUN OEIKOB



https://mos.olimpiada.ru/

OcHOBHBIC BUObI ACATCIbHOCTH o6yqa}01unxc>1

PackpeiBaTh cojfepkaHUEe TEPMUHOB M TIOHATHIN: OCJIKH, TIOJTUMEPHI, MOHOMEPHI,
AMUHOKHUCIIOTHI, IENTHAHAS CBS3b, MOJUIIENTH/, ICHATYPAIIHSL.

Xapaktepu3oBaTh ~ O€TKM ~ KaKk  KJAcC ~ OPraHWYECKUX  COCAUHCHUMH;
KJIacCU(UIIMPOBATh MX IO CTPOCHHUIO (IJIOOYISIpHBIE U (PUOPHILISIPHBIE OCIKN),

MEPEYUCISITh U XapaKTepU30BaTh PYHKIIMH OEIKOB

3. 1
@epMeHTHI — OMOJIOTHYECKHE KAaTATU3ATOPbI

3
depMeHTBI — OHOJIOTHYECKHE KaTaau3aTOpBhI.
Crpoenne  ¢epmeHTa:  aKTUBHBIA  LIEHTP,

cyoctpatHas  cneuuguyHocTh.  KodepmeHTHI.
BurtamuHBI. OTnnuns (dbepmMeHTOB OT
HEOPTraHWYECKUX KaTaau3aTopoB.

JlabopaTopHble M TNPAaKTHYECKHUE  pabOTHI:
Jlabopatopnas pabora Ne 1. «M3yuyenue
KaTaJUTUYECKON aKTUBHOCTH (epMEeHTOB (Ha

pUMEpPE aMHUJIa3bl UM KaTadasbl)»

OcHOBHBIC BUIBI ACATCIBHOCTH O6yLIaIOH_[I/IXC$I

PackpbiBaTh copepkaHue TEPMUHOB U MOHSATUN: (EPMEHTHI, aKTUBHBIA IICHTP,
cyOcTpaTHas cnenupuyHOCTb, KO(PEpPMEHTHI, OEIKH-aKTUBATOPbI M OEJIKHU-
HHTAOUTOPBI.

VYka3bIBaTh OTJINYUSA (PEPMEHTOB OT HEOPTraHUYECKUX KaTan3aTopoB. OOBICHATH
poJib (hepMeHTOB B (DYHKIIMOHMPOBAHUU KUBBIX CUCTEM, B MPOMBILIUIEHHOCTH, B

MCIHNIIMHC, B HOBCCHHGBHOﬁ ZKHU3HH 4YCIJIIOBCKA

3. 1
4 YriaeBoabl. JInnuabl

VYrneBonpl: MOHOcaxapuabl (TIOKo3a, pubo3a u




Ne30Kcupr003a), JCaxapubl (caxaposa,

JAKTO3a) M MOoJMcaxapuabl (Kpaxmall, TIHKOTEH,

LEJUII0II03A). buonornueckue GyHKIHH
YTJICBOJIOB. JIumw e TPUTJTHIICPUIBI,
dbochomumu b, CTEPOUIBI. IMuapodunsHo-
ruapooOHbIe CBOICTBA. buonornueckue

bynkuun  nunuaoB.  CpaBHEHUE  YIJIEBOJIOB,

OCJIKOB U JIMIINAO0B KaK UCTOYHUKOB OHCPIUn

OcHOBHBIE BUObBI ACATCIBbHOCTH o6yqa}om1/1xcsl

PackpeiBaTh cojiepkaHHE€ TEPMUHOB M TIOHSTHH: YTJIEBOJBI, MOHOCAXapHbI,
JUcaxapubl, TONHCAaXapuabl, TIIOK03a, pubo03a, JAe30KcHprOo3a, caxaposa,
JAKTO3a, MaJIbTO3a, IEJUTI0J03a (KJIeT4aTKa), Kpaxmall, TJIUKOTeH; JIMMHUIbI,
TpUrIUIEpUIbl (KUpPBI, Macia), GochOTUIIUIbI, CTEPOUIBI.

XapakTepu30BaTh YIIICBOIbI, TUMUABI KaK KJIACC OPTaHUICCKUX COCTUHEHUHN.
KiaccudunupoBaTh yrieBoJbl U JUIKLI IO CTPOCHHIO; MEPEUNCIATh QYHKITUN
YTJIEBOJIOB | JIUTTHIOB.

CxeMaTnuecku I/1306pa)KaTB CTPOCHUC MOJICKYII YIJICBOAOB, JIUITHUIOB

3. 1
c HyxkienHoBbie kucjoTbl. ATP

Hyxnennoseie  kucnorsl: JHK wu  PHK.
Hyxireotnibl — MOHOMEPBI HYKIIEMHOBBIX KHUCJIOT.
Crpoenue u ¢ynkuuun JHK. Crtpoenue u
byakuuu PHK. AT®: ctpoenue u pyHKIUN

OcHOBHBIC BUAbBI ACATCIbHOCTH 06yqa}onmxc>1

PackpeiBaTh coaepkaHUE TEPMUHOB U TOHSTHH: JIE30KCUPUOOHYKICHMHOBAS
kuciota  (JAHK), pubonykineunoBas  kucinota (PHK),  wmykneorun,
MOJIMHYKJICOTUAHAS 1eTb (TOJUHYKICOTHI), KOMIUIEMEHTapHOCTh, (PYHKIIUU

JIHK (xpanenue u mnepemada HacienctBeHHoW wuHpopmanuu); Buasl PHK




(mHbOpMAaNIMOHHAs, TpPAHCIOPTHAs, pubOOCOMalbHAs); afeHOo3uHTpHudochaT
(AT®), makposprudeckas CBszb.

XapakTepu3upoBaTh HYKJICUHOBBIE KHUCIOTHI KaK XMMHUUYECKHUE COCAUHEHUS U
HOCHTEJIM HACJIEACTBEHHOW MH(POPMALIUU.

OtMmeuaTh 0COOEHHOCTH CTpOeHUs: MojeKysl HykJenHoBbix kuciot (JAHK, PHK)
uATO.

CxeMatnyecku H300paxaTh CTPOCHUE HYKJICOTHAOB, MOJEKYT HYKJICHHOBBIX

kuciot, ATD

3. I/ICTOpl/Iﬂ H METOABI M3YUYCHMUA KJIETKH. |1

6 |(Kuaerounasi Teopus

[{utonorus — Hayka o kiuetke. Kierounas teopus
— MpUMEp B3aUMOJEUCTBUS HIEH U (PAKTOB B

Hay4YHOM IIO3HAHHH. MGTOI[BI HU3YUCHUA KIICTKH

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}om1/1xcsl

PackpbiBaTh conep:kaHne TEPMUHOB U MOHSITUM: KJIETKA, IATOJOTUS;, PACKPbIBAThH
COAEPKAHUE MOJIOKEHUN KIETOYHON TEOPUHU.

[lepeuncnsaiTb W XapakTEpU30BATH OCHOBHBIE METOAbl M3YUYEHHS KIICTKHU:
(IpUTrOTOBIICHHE Cpe30B, OKpalllBaHHUE, MUKPOCKOIIMPOBAHUE,

HEHTPU(PYTUPOBAHUE, KYJTbTUBUPOBAHNUE KIIETOK U TKAHEH )

3. 1
Kirerka Kak 1eJ0cTHas :KUBasg CHCTEMA
7

Kierka xak menoctHas kuBast cuctema. OOrme
MpPU3HAKK  KJIETOK:  3aMKHyTasi  HapyKHad
meMOpana, moiekynbsl JIHK kak reHetmdeckuit
amnrmapar, cucteMa cuHTe3a Oenka. TUIbl KIIETOK:
IYKApPUOTUYECKAS 51 MPOKAPUOTHUYECKAS.
OCOOCHHOCTH  CTPOCHHUS  IMPOKAPUOTHUYSCKOM

kietku. Kinerounas crenka Oakrtepuii. CTpoeHue




AYKApUOTUYECKOU KIETKH. OCHOBHBIE OTJIMYMS
pPaCTUTENIbHOM, J>KMBOTHOW U TPUOHON KIIETKHU.
[ToBEpXHOCTHBIE CTPYKTYPBI — KJIETOYHAs CTEHKA,
IIIMKOKaNMKC, ux (QyHkiuu. [lnasmartuueckas

MeMmOpaHa, ee CBOMCTBA U (PYHKIIUU

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa101unxca

PackppiBaTh coJep)kaHUE TEPMHUHOB U TOHSATHI: KIETKU (3yKapuOTHUYECKasd,
IPOKAapUOTUYECKas), TIa3MaTHuecKas MeMOpaHa (I1a3ManeMMa), MNIMKOKAIIUKC,
TPAHCIOPT BEWIECTB  (IMACCHBHBIM, AKTUBHBIN), 3HIOIUTO3 ((arouuros,
IUHOLIMTO3), K30LMTO3, KIIETOYHAsI CTCHKA, HYKJICOU/.

CpaBHHBaTh MEXIy COOOH 3YKapMOTHYECKHME U NPOKAPUOTHYECKUE KIIETKHU;
OTMEYaTh CXOJICTBO M PA3JM4YUig B CTPOCHUM KJIETOK OaKTepHid, *KUBOTHBIX,

pacTeHui u rpudoB

3. 1
o CTpoeHne Y)yKapHOTHYECKOI KJIETKH

[Mutomnasma u ee opranouibl. O THOMEMOpaHHBIC
opraHouasl kietku: OIIC, ammapar ['onbmxu,
JIA30COMBI. [TomyaBTOHOMHBIE OpPTraHOU/IbI
KJIETKH: MHUTOXOHJIPHH, TUIACTHUIBI.
[IponcxoxaeHne MUTOXOHAPUIN U TIACTUA. BUuasl
miactua. HememOpanHbIe OpraHOMABI KICTKH:
pUOOCOMBI,  KJIETOYHBIM ILEHTP, ILIEHTPHUOJIH,
PECHUYKH, KIyTHKH. @OYHKIMA OpPraHOUJIOB
KJIETKH. Bxmtouenus. Aapo — peryiasaTopHbIN
ueHtp kietku. CTtpoeHue sAnpa:  siAepHad
000J0YKa, Kapuoruia3Ma, XpPOMATHH, SIPBIIIKO.
XpoMocoMbl. TpaHCIIOPT BEILIECTB B  KIIETKE.

JlaGopaTtopHble M NPAKTUYECKUE  pPaOOTHI:




JlabopaTtopHas padota Ne 2. «/3ydenne cTpoeHus
KJICTOK PACTCHUU, JXUBOTHBIX M OaKTEPHH O[T
MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenapaTax Hu

HUX OIMKMCAHHUCH

OCHOBHBIC BUIBI ACATCILHOCTH 06yqa10m14xc;1

PackpbIBaTh cojepKaHUE TEPMUHOB W MOHATHM: LMUTOIUIa3Ma, OPTraHOMUbI,
sHporutazmatuueckas cetb (OIIC), anmapat ['onbmku, JM30COMBI, BaKyOJb,
MUTOXOHJPHUM, IJIACTHJBI  (XJIOPOILIACTBI, XPOMOIUIACTBI, JICHKOIUIACTHI),
puOOCOMBI, MHUKPOTPYOOUKH, KJIETOYHBIM ULEHTp (LEHTPOCOMA), PECHUYKH,
KTYTUKH, BKIIOUEHHS, SApPO, sAJEpHAas O0O0JOYKa, KapuoIUla3Ma, XpOMAaTHH,
AJIPBIIIKO, XPOMOCOMBI.

OnuceiBaTh CTPOEHUE DHYKAPHUOTUYECKOM KJIETKH IO H300pakeHUusIM U Ha
MHUKpoIpenaparax; Kilaccu(uuupoBaTb OpraHoMJibl B  3aBUCHUMOCTH  OT
OCOOEHHOCTEM  MX  CTPOEHMS (omHOMEMOpAHHBIE, JIBYyMEMOpPAHHBIE,
HeMeMOpaHHbIE); OMUCHIBATh (PYHKIIUU KaXKIO0r0 OpraHoua B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SIIPO KaK MECTO XpaHEeHMs, nepenayu (yIBOeHUE
XpPOMOCOM) M peanu3aiuu (TPaHCKPUIIUS) HACIAEACTBEHHOU uHpopMaiuu
KJIETKH.

[lepeuncriaTh U ONUCHIBATH KOMIIOHEHTHI A1Ipa U UX (DYHKIIUH.

CxemaTH4HO M300pa)kaTh CTPOCHHE PACTUTEIBHOW UM >KUBOTHOM KIIETKH.

OOBICHATH OMOJIOTUYECKOE 3HAUCHNE TPAHCTIOPTA BEIIECTB B KIIETKE

6 buonornst 10-11
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4. |Oomen BemecTrB. Ilinacruyeckuii  oOMeH. 2

1 |®DorocuHTE3. XeMOCHHTE3

OOMeH BeIecTB, WK META00IU3M. ACCUMIISIINS
(m1acTudeckuii  OOME€H) H  JUCCUMMUIISIUS
(aHEpreTruecKkuii OOMEH) — IB€ CTOPOHBI €IMHOTO
npoiiecca MeTabonu3ma. Ponb 3aKOHOB
COXpPAHEHMS BEIIECTBA U IHEPIMU B MOHUMAHUU
MeTaboau3ma. Turnbl obmeHa BEIIIECTB:
aBTOTPO(HBI M TeTepoTPOQHBII. Ponp
(dbepMeHTOB B OOMEHE BEIECTB U IMPEBpalCHUU
sHeprun B kieTtke. dorocunre3. CBeroBas H
TemHoBass  ¢a3el  (dorocuHTe3a.  Peakuuu
dborocunTe3a. DPpdeKTUBHOCTh  (HOTOCHHTE3A.
3HaueHue (GoTocHHTE3a IS JKM3HM Ha 3eMiie.
Bnusnue ycnoBuil cpenpl Ha (QOTOCHUHTE3 U
CIIOCOOBI TIOBBINICHUS €TI0 MPOAYKTHBHOCTH Y
KYJbTYPHBIX pacTeHui. XeMOCHUHTE3.
XeMmocuHTe3Upyromue  OakTepud.  3HAUYCHUE

XCMOCHMHTEC3a AJIA KU3HU Ha 3emie

OCHOBHBIE BUJIbI JICATEIIBHOCTH O0yJarOIIUXCS

PackpbIBaTh cofiep>kaHre TEPMUHOB M OHATHI: 0OMEH BELIECTB U MPEBPAILEHUE
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SHEpruM (MeTaboIu3M), aCCUMHJISALUS, TUIACTUYECKUI OOMEH, TUCCUMUIISIINS,
SHepreTudeckuii  obmeH,  dortocuHTe3,  ¢oTonus3, GdochopuIupoBaHUE,
MEPEHOCUYUK MPOTOHOB, XEMOCHHTES.

OnuckiBaTh (POTOCHUHTE3, MPOLIECCHI, MPOTEKAIOIIME B CBETOBOW M TEMHOBOM
daze.

BbISBISTS MPUYMHHO-CIICCTBEHHBIC CBSI3U MEX]y MOTJIOMIEHUEM COJHEYHOU
AHEPTrUU XJIOPoPHILIoM U cuHTE30M MoJiekyn ATO.

CpaBHUBATh UCXOAHBIC BEUIECTBA, KOHEUHBIC MPOAYKTH U yCIOBHS MPOTEKAHUS
peakiuii CBETOBOW U TEMHOBOM (pa3bl (POTOCHHTE3A.

CpaBHuBaTh (GOTOCUHTE3 U XEMOCHUHTES3.

OHGHI/IBaTb 3HAa4YCHUC Cl)OTOCI/IHTe3a N XCMOCHHTEC3a AJI ) KU3HH Ha 3emie

4, 1
5 JHepreTuYecKuii 00MeH

DHepreTudeckuii oOMeH B KieTke. Pacuiennenue
BEUIECTB, BBbUICJIEHUE U  aKKyMYJUPOBAaHUE
PHEPrUM B KJIETKE. OTambl SHEPreTUYECKOTO
obmena. I'nmukonus. bpoxeHue U ero BHUIBL
KucnoponHoe  okucieHue, WIM  KIETOYHOE
neixanue. OxucnutenbHoe GochopuIupoBaHue.

D} heKTUBHOCTH YPHEPreTUIECKOTO 0OMEHa

OcHOBHBIC BUBI ACATCIBHOCTH O6yLIaIOH_[I/IXC$I

PackpbiBaTh conepkaHME TEPMUHOB W TOHATHUMA: HHEPreTUYECKUil OOMEH,
[JIMKOJIM3, MOJIOYHOKHCIIOE OpOKE€HHE, CIHPTOBOE OpoKeHHEe, OHOJIOrHYecKoe
OKHCJIEHUE, KIIETOYHOE JIbIXaHUE, TUCCUMUIISILINS, (DEePMEHT.

XapakTepu3oBaTh OOMEH BEIIECTB U IMPEBpaIEHUE dHEPruu (MeTaboJIM3M) Kak
OJTHO UX CBOMCTB KHUBOTO.

[lepeuncriaTh OCOOEHHOCTH IJIACTUYECKOTO W SHEPreTUYecKoro oOMeHa B

KJICTKC, YCTAaHABJIMBATb B3aNMOCBA3b MCKAY HUMMU.




Paznuuathk THTIEI OOMEHa BEIECTB B KJIETKE: aBTOTPO(MHBIN U reTepoTPOHBIH.
OnuceiBaTh  3Tambl ~ JHEPreTMYeckoro - obmeHa  (IMOATOTOBUTENIbHBIH,
OECKHUCIIOPOAHBIN, KUCIOPOAHBIA) W  CpaBHUBaTh HUX MEXIy COOOM.
XapakTepu3oBaTh pEaKIMU TIJIUKOIU3a, OpOKEHHUS, KIETOYHOTO JIbIXaHUS;
BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M MEX]Yy TJIUKOJIM30M, KIETOUYHBIM
JIBIXaHUEM U CUHTE30M MOJeKys ATO.

CpaBHuBaTh 3HEeKTUBHOCTH OECKUCIOPOIHOTO U KUCIOPOJHOTO 3TAMOB

4, 2
3 buocunres 0eka

Peakiuu wMarpuyHoro cuHte3a. ['eHeTmyeckas
uHpopmarusa u JIHK. Peanuszanus renernueckoi
uH(popManuu B KJIETKe. |'eHeTUYecKuili KoJl HUero
cBolicTBa. TpaHCKpUIILIKMS — MAaTPUYHBIA CHUHTE3
PHK. Tpancnsuusa — OuocuHTe3 Oe€yika. ITaribl
TpaHcisiuuu. KomupoBaHne amMuHOKUCIOT. Poib

pubocoM B OMocuHTE3€ Oenka

OcCHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}01u1/1xc;1

PackpeiBaTh colepxaHME€ TEPMHUHOB W MOHATHM: TI'€H, TE€HETUYECKUH KO,
MATPUYHBIN CUHTE3, TPAHCKPHUIIIINS, TPAHCIISIIHS, KOJIOH, aHTUKOJIOH, pudocoMa,
LIEHTpaJIbHAsI I0rMa, MOJIEKYJIsipHast OUOJIOTHS.

OnpenensiTe CBOMCTBA T€HETUYECKOTO KoJia (TPUILIETHOCThb, OJHO3HAYHOCTD,
BBIPOXKJICHHOCTh, YHUBEPCAIbHOCTh, HEMIEPEKPHIBAEMOCTh, HEMTPEPHIBHOCTH ).
OnuceIBaTh ATambl peaTn3aliiy HACIeICTBEHHOM HH(POpPMAIIUU B KIIETKE.

CpaBHHBaTh peakiuu MaTpuaHoro cuaTe3a mojekyn PHK u Genka B kietke

4, 1
HexJierounbie popMbl )KM3HU — BUPYCHI
4

Hexknerounsie ¢popMbl xku3Hu — BUpychl. Mctopus

otkpeiTusi  BupycoB (/. WM. liBaHOBCKMI).




OcoOEHHOCTH CTPOEHUS M >KU3HEHHOTO IIMKJIa
BUpyCcOB. bakrepunodaru. boiesHun pacTteHui,
KMBOTHBIX W YEJIOBEKA, BHI3bIBAEMbBIC BUPYCAMHU.
Bupyc wunmmynonedpunura denoexka (BUY) —
Bo3Oyautens CIIWMla. OOpaTHast TpaHCKpUIIUS,
peBepTtaza u  uHTerpaza.  lIpoduiakrtuka

pacnpocTpaHeHUsl BUPYCHBIX 3a00JIEBaHUI

OcCHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}om1/1xcsl

CTPOCHUS U JKUSHCACATCIbHOCTH BUPYCOB.

PackppiBaTh copepkaHWe TEPMUHOB M TIOHATHHA: BHUPYC, BUPYCOJIOTHS, KarlCHI,
6akrepuodar, Bupyc ummyHojeduinrta yenoseka (BUY), oHKkoreHHbIe BUPYCHI.

XapakTepu3oBaThb BUPYCHl KaK HEKJIETOYHYIO (OpMy KHU3HU; OCOOEHHOCTU

OnuceIBaTh KU3HEHHBIN IIUKI BUPYCOB UMMYHOJIe(DUIINTA YEIOBEKA; Pa3auvarh
Ha pucynkax BTM ((Bupyc TabauHoif Mmo3auku), 6akrepuodar, BUY.

OO6O0CHOBBIBATH U COOJIIOIATH MEPHI MPODUIAKTUKU PACTTPOCTPAHEHHUST BUPYCHBIX
3a00JIeBaHUM (peCcUpPaTOPHBIC, KETYIO0UYHO-KUIIICUHbIE, KIIEHIEBOM HIEdANUT,

BUY-undexus)

Pa3MHoO:xeHHe H HHIMBHUAYAJbHOC PpPa3BUTHE

OPraHHu3MoOB
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5. |7Ku3HeHHBI HUKJI KJeTkH. [leeHue kjeTku.|l

1 |Murto3

KneTouHblil UK, WK KW3HEHHBIA I[IUKJ KJICTKH.
Hurepdaza u muto3. IIponeccel, mporekaronue B
unTepdaze. Pernukamus — peakiuss MaTpUYHOTO
CUHTE3a JIHK. Crpoenue XPOMOCOM.
XpOMOCOMHBIN HAOOp — KapuOTHUII. JUIITOMAHBIN
W TalJIOUJHBII ~ XPOMOCOMHBIE Ha0OPBI.
XpomaTuel. [uTonornueckue OCHOBBI
pPa3MHOXKEHUS W HWHIUBUAYAIBHOTO pPAa3BUTHUSA
Opranu3moB. Jlenenue kinerkn — mMurto3. Craauu
murto3a. [Ipoueccsl, TPOUCXOIAIIME HA Pa3HBIX
CTaausIX MUTO3a. bHOJIOTHYECKUIT CMBICI MHUTO3a.
[Iporpammupyemasi TuOEIb KJIETKH — aronTo3.

JlabopaTopHble W NpPaKTHUYECKUE  PabOTHI:
JlaGoparopnas pabora Ne 3. «HaGmronenue
MUTO3a B KJIE€TKaX KOHYMKA KOpeEllKa JIyka Ha

TOTOBBIX MUKpOIIpEnapaTax»»

OCHOBHBIE BUJIBI JICITEIIBHOCTH 00YyJaIOIINXCSI

PackppiBaTh copepkaHue TEPMHUHOB WM MOHSATUN: KJICTOYHBIM LUK, WHTEpdasa,
peayIMKanms,  XpoMOCOMa,  KApUOTHN,  TalUIOWJHBIMA,  JAUIUIOWIHBIN
XpPOMOCOMHBIA Ha0oOp, XpOMaTUAbl; MHUTO3 €ro craauu: npodasa, mMeradasa,
anadasza, Tenodasa.

OnuckiBaTh KU3HEHHBIM 1UKI KIETKH; MEPEUUCIsiTh W XapaKTEepHU30BaTh

NEPHUOJIbI KIETOYHOTO IIMKJIA, CPABHUBATH KX MEXIY COOOM.
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OnuceiBaTh CTPOCHHUE XPOMOCOM, KapUOTHUIIOB OpPraHMW3MOB, CpPaBHUBATh
XPOMOCOMHBIE€ Ha0OPHI KJIETOK.

CpaBHUBATh CTaAUU MUTO3A.

PaznnyaTe Ha MUKpompenapaTax U pucyHKax CTaJiMl MUTO3a.

PaCKpI)IBaTL OMOJIOTMYECKHUI CMBICIT MUTO3a

5. 1
5 @opMBbI pa3MHOKEHHSI OPraHU3MOB

®opmbl pa3MHOXKEHUS OPTaHHU3MOB: Oecrioynoe u
nojoBoe. Buapl  Gecrosoro  pa3MHOXKEHUS:
JICJICHWE HAJBOE M TIOYKOBAaHUE OJHO U
MHOTOKJIETOYHBIX, cropooOpa3zoBaHue,
BEreTaTUBHOE pa3MHOXeHue. VcKyccTBeHHOE
KJIOHUPOBaHHE OpPraHU3MOB, €r0 3HAuY€HUe IS
cenekuuu. [lonoBoe pa3MHOXKEHUE, €ro OTIMYUS

oT 0ecmoJIoro

OcHOBHBIC BUIBI ACATCIBHOCTH O6yLIaIOH_[I/IXC$I

PackpbiBaTh conepkaHUE TEPMUHOB U MOHSTHI: pa3MHOKEHHUE, KJIOH, MOJOBBIC
KJIeTKH (TaMeThl), SHIEKIeTKa, CIepMaTo30U[, 3UroTa, JIeJIeHHE HaJBOE,
NOYKOBAaHUE, CHOPYJSALUS, (parMeHTalMs, BEreTaTUBHOE pPa3MHOXKEHUE,
CEMEHHOE pa3MHOXKEHHE, OIbUICHHE, [BOMHOE OIIOJOTBOPEHHE, IIOJIOBBIE
’KeJle3bl, CCMEHHUKH, SUYHUKH, OIJIOOTBOPEHHE (HapyKHOE, BHYTPEHHEE).
XapakTepu3oBaTh OCOOEHHOCTH M 3HAY€HHE OeCIoJIoro M MOJIOBOTO CIOCOOOB
Pa3MHOXKEHUS.

Boigensate Buabpl O€Cmosoro pa3MHOKEHUS; BBISBISATH B3aUMOCBSI3U MEXKIY
dbopmamu 1 ciocodaMu pa3MHOKEHHUSA, U UX OMOJIOTMYECKUM 3HAYEHUEM.
Bnagers mpuémamu BereTaTUBHOTO Pa3MHOXKEHUS KYJIbTYPHBIX pacTeHHM (Ha
npUMepe KOMHATHBIX).

XapaKTepI/IBOBaTB ITIOJIOBBIC KJICTKH: HIZHGKJ'IGTKI/I, CIICPMATO30MAbl; BLIABJIATH




O0COOEHHOCTH UX CTPOCHHUS

Meiio3

Meiios. Cragun Meno3a. IIponeccel,
IpoUCXOoAsIIue Ha craausax meiosa. [loBeneHue
XpPOMOCOM B Meno3e. Kpoccunrosep.

buonornueckuii CMBICII U 3HAYEHUE MEH03a

OcHOBHBIC BUBI ACATCIBHOCTH o6y11a101u14xc;l

PackpeiBaTh conepkaHre TEPMUHOB U TIOHATUN: MEW03, KOHBIOTALA XPOMOCOM,
nepeKpECT (KPOCCUHTOBEP) XPOMOCOM, FaMETBHI.
XapakTepru3oBaTh MEHO03 KaK CIIOCO0 KIETOYHOIO JIEJIEHHUS; ONUChIBAaTh MEH03 MO
CTausIM; CPABHMUBATh CTAIUN MEW03a U MUATO3A.
Pa3znuyarh Ha puCyHKax CTaauM MEH03a; pacKpbIBaTh OMOJIOTUYECKOE 3HAUYECHUE

Meno3a

5. |O0pa3oBaHMe W pa3BUTHE MOJOBBIX KJIETOK. |1

4 | Omioa0TBOpPEeHHUE

["amerorenes — mporecc 00pa30BaHMS TMOJOBBIX
KJIETOK Yy O KUBOTHBIX. [loJIOBBIE  JKEJE3BI:
CEMCHHHKH U stmaHukn. OOpa3oBaHUE W pa3BHTHE
MOJIOBBIX KIETOK — TameT (CrepMaTo30MI,
SUIEKJICTKA) — CHepMaTOreHe3 U OOTEHE3.
OcobeHHOCTH CTPOCHHUS STUIIEKIIETOK "
CTIEpMaTO30MIOB. OmogoTBOpEHUE.
[TapTrenorenes.

JlabGopaTtopHble W MpPaKTUYECKWE  PabOTHI:
JlabopaTtopHas pabota Ne 4. «/3ydeHue cTpoeHus

IIOJIOBBIX KJICTOK HAa I'OTOBBIX MHUKPOIIpCIIapaTax»




OcHOBHBIC BUObI ACATCIbHOCTH o6yqa}01unxc>1

PackpbiBaTh cofiepkaHre TEPMUHOB M TOHSTHI: raMeTOreHe3, CIIepMAaTOreHes,
OOTE€HE3, CIEPMATO30H /I, AKPOCOMA, AULIEKIIETKA, MOJSPHBIE TEIbLA.
XapakTepuzoBaTb OCOOCHHOCTHM TaMETOT€HE3a y JKUBOTHBIX M €ro CTajuu;
MOJIOBBIE KJIETKU KUBOTHBIX U OMUCHIBATH MPOIIECC UX PA3BUTHUSL.

CpaBHHBaTh CIEPMATOI€HE3 U OOTEHES.

OnuceiBaTh OILIOAOTBOPCHHC, OMOJIOrNYeCcKOe 3HAUCHHEC OILIOAOTBOPCHUA

5. 1
. NuauBuayaibHOe pa3BUTHE OPraHU3MOB

NHauBHuyabHOE pa3BUTHE (oHTOTEHE3).
OMOpHoOHaNbHOE pa3BUTHE (AMOPHOTEHE3). DTaIlbl
AMOPHUOHAJIBHOTO Pa3BUTUS Y IO3BOHOYHBIX
YKUBOTHBIX: npobiieHue, racTpyJIsILus,
opraHoreHe3. [locTamMOpHOHaNBHOE  pa3BUTHE.
Tunsl MOCT3MOPHOHAIBHOIO Pa3BUTHUS: TPSIMOE,
HEe mpsMoe (JIMYMHOYHOe). BnusHue cpeasl Ha
pa3BUTHE OPraHu3MoOB; (AaKTOPbl, CIOCOOHBIE
BBI3BIBATh BPOXKIEHHbIE ypoacTBa. Poct wu
pasBuTue pacteHuil. OHTOreHe3 IIBETKOBOI'O

PacTCHUA: CTPOCHUEC CEMCHU, CTAAUN PA3BUTUA

OcHOBHBIC BUBI ACATCIbHOCTH O6yLIaIOH_[I/IXC$I

PackpbiBaTh coaepKaHUE TEPMUHOB M TIOHSATHH: OHTOTE€HE3, SMOpPHOrEHE3,
3urora, ApoOseHue, OyacToMepsl, Mopyja, Onactysia, OjacTolesb, racrpyla,
HEWpyJla, OpPraHOIEHE3; 3apOJBINIEBBIE JIUCTKU: SKTOAEpPMA, ME30AepMa,
AHTOJIEpMA; MOCTAIMOPHUOHAIBHOE PA3BUTHE: MPSAMOE U HENpsAMOe (JIMTYMHOYHOE);
Meramop$03, Meracmopa, MHUKPOCIOpa, MbUIBLIEBOE  3€PHO,  CIEPMHH,
3apOJBIIIEBBINA MELIOK, JBOWHOE OILIOIOTBOPEHHUE.

OHpCI[GJI}ITB OTallbl 3M6pI/IOHaJ'IBHOFO pa3sBUTHA XOPAOBBIX Ha CXEMax H




Ipenaparax v OMHUChIBATH MPOLIECCHI, IPOUCXOIAIINE HA KaXKOM dTalle.
CpaBHMBaTh TIEPUOJBI OHTOTE€HE3a; MpPsAMOE U HempsiMoe (JIMYUHOYHOE)
MOCTAMOPHUOHAIBHOE PA3BUTHE, 3aPOIBIIIN YEJIOBEKa U IPYTHX XOPIOBBIX.
OObsICHATH  OMOJOTHYECKOE  3HAYeHUWE  pa3BUTUA € MeTaMop(o30M;
OTpULIATEIIbHOE BIIMSHHUE aJIKOrOoJisd, HUKOTMHA U JIPYTUX TEPATOreHHBIX
(akTOpOB Ha pa3BUTHE 3apPOJIbIIIA YETIOBEKA.

OnuceiBaTh IIponccc HBOﬁHOFO OILIOAOTBOPCHUA Y IBCTKOBBIX paCTeHI/Iﬁ
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I'eneTuka -— HayKa O HacCJICACTBCHHOCTH H

HU3MECHYUBOCTH

1

IIpeaMeTr u 3amauu reHeTUKHU. POJIb TUTOJIOTHH U
SMOPHOJIOTHN B CTAaHOBJICHHHM TE€HETUKH. Bkman
POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
MeTtoasl

T'CHCTHUKMU. T'CHCTUKHU

(THOPHUIOTOTUYECKHUH, IIUTOTCHETUUECKUM,
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MOJIEKYJISIPHO-TEHETUUECKHUI ). OcHoBHBIE

Te€HETUUECKUE TIOHSTHUSL. I'eneTnueckas
CHUMBOJIMKA, WCIIOJIb3yeMast B cxeMax
CKpELINBAHUI

OCHOBHBIC BUIbI ACATCIbHOCTH O6yanOHIHXCH

PackpeiBaTh comep)kaHue TEPMUHOB U TOHATUIN: T€H, T€HOM, T€HOTHII, ()EHOTHII,
XpOMOCOMBI,  @JJIEJIbHbIE  TeHbl  (aJUiesn), TOMO3MI0Ta, TETEpPO3UroTa,
JOMUHAHTHBIA TNpHU3HAaK (T€H), pEUECCUBHBIA MpHU3HAK (T€H), YUCTas JIMHUA,
rUOpuI.

[lepeuncnsaTh M XapakTepU30BaTh METOAbl TE€HETUKHU: THOPUAOIOTHYECKHIA,
LIUTOT€HETUYECKHI, MOJIEKYJIIPHO-TEHETUUECKUI; TOMUHAHTHBIE U PELECCUBHbBIE
MIPU3HAKU PACTEHUN U KUBOTHBIX.

ITonb30BaTbCsd TIEHETUYECKOM TEPMHUHOJIOTHMEM M CHUMBOJIMKOM JUIA 3alUCU

IFCHOTHIITMYCCKUX CXCM CKPCIIUBAHUA

6. |[3aKOHOMEPHOCTH HACJEeJ0BAHUS TPU3HAKOB. (1

2 |MoHorudpuaHoe CKpelmnuBaHue

3aKOHOMEPHOCTH  HACJIEIOBAaHUSI  MPU3HAKOB,
yctaHoBieHHble [. Mennenem. MonoruGpuaHoe
CKpelniMBaHue. 3aKOoH eIMHO00pa3usi THOpPUIOB
MEpBOTO MOKOJeHUs. lIpaBuno AOMUHHpPOBaAHUS.
3akOH paclleIUIeHHs] TNpU3HAKoB. ['umoresa
YyuCTOTBI ~ raMeT. IlolHOE W HENOJHOE

JAOMHHHUPOBAHHC

OcHOBHBIC BUAbBI ACATCIbHOCTH 06yqa}onmxc>1

PackpeiBaTh copepkaHue TEPMUHOB U MOHATHI: MOHOTHOPUIHOE CKpEIIUBAHUE,
(GeHOTUNMYECKUE TPYIIbl, TUOPUAOIOTUYSCKUNA METOJ, YWUCTbIE JIMHUH,
JIOMUHUPOBAHKE I'€HOB (IIOJHOE, HEMOJIHOE), PACIICIUICHUE B IOTOMCTBE.

OnuceiBaTh MCTOAUKY IIPOBCACHUA I'. Mengenem OIBITOB IO HN3Yy4YCHHUIO




HacCJICa0BaHUA OI[HOﬁ IMapbl IPU3HAKOB Yy TOpOXa IMTOCCBHOTO.

PaCKpI)IBaTL COACPIKAHUC 3aKOHOB e,ZII/IHOO6pa3I/ISI FI/I6pI/II[0B IICPBOI'0 ITOKOJICHUA
1 3aKOHa paCHICIIIICHUAA.

OOBACHATH TUI10TC3y YUCTOTHI I'aMCT.

3anuchIBaTh CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIBAHUA, O0OBICHSITH €ro
IMUTOJOTNYCCKHUC OCHOBBI M PCHIATb I'CHCTHUYCCKUC 3aJadu Ha MOHOFI/I6pI/II[H06

CKpPCIINUBAHHUC

6. |durudpuanoe CKpeluBaHue. 3akoH 1

3 |He3aBHCHMOI0 HacjJaeaA0oBaHud NNIPU3HAKOB

JurubpugHoe CKpELIUBaHHUE. 3aKkoH
HE3aBUCUMOTO HaCJIeI0BaHUs IPU3HAKOB.
[{uToreHeTuyeckre  OCHOBBI  JTUTHOPUIHOTO
CKpEeLIMBaHus. AHAIN3UPYIOLIEE CKPEIIMBaHUE.
Hcnonb3oBaHuEe aHATU3HPYIOUIETO CKPEIIUBAHUS

I OIIPCACIICHUA I'CHOTHUIIA ocooun

OcHOBHBIC BUIBI ACATCIBHOCTH 06yqa}oumxc>1

PackpbIBaTh coiep:kaHW€ TEPMUHOB M MOHATHI: JTUTMOPUIIHOE CKpEIIMBaHUE,
AHAJIM3UPYIOLIEE CKpELBaHUE.

OnuceiBath onbiThl [. MeHaens mo HW3y4EeHUIO HAcleAOBaHUA [IBYX Map
IIPU3HAKOB Y TOPOXa MOCEBHOTO.

PackpeiBaTh conep:kaHue 3aKOHa HE3aBUCUMOT'O HACJIEIOBAHNS IIPU3HAKOB.
[IpruMeHATh MaTeMaTHYECKHM pacyeT € MOMOLIBI0 METONA IEPEMHOKEHUS
BEPOSTHOCTEH U 3alHCh C MOMOIIBI0 (PEHOTUMTUYECKUX PATUKAIOB PACIIEIUICHUS
MPU3HAKOB Y TOTOMKOB 1O (DEHOTHITY ¥ T€HOTHUITY.

3anuchbiBaTh ~ CXeMbl  JAWTMOPUIHOTO  CKpEUIMBaHUSA,  OOBSACHATH  €ro
LUTOJIOTUYECKHUE OCHOBBI W pellaTh T'CHETUYECKHE 3aJaud Ha JUTHOpUIHOE

CKpEILUBaHUE

6. |CuenJieHHoOe HacJieIOBAHUE TPU3HAKOB 1




CuerieHHOEe HaclieJoBaHUWE Tpu3HakoB. Pabota
T. Moprasa no CUEIUICHHOMY HacJleI0BaHUIO
reHoB. Hapymenue  cuemieHds TE€HOB B
pe3yibTaTe  KpPOCCHMHTOBEpa.  XPOMOCOMHAs
TEOpHsI HACJIECTBEHHOCTH. | 'eHeTuYeCKne KapThl.
JlabopaTopHble M NpaKTHYECKUE  pabOTHI:
JlaGopatopnas paborta Ne 5. «UM3yuenue
pe3yJbTaTOB MOHOTUOPUIHOTO U JTUTUOPUIHOTO
CKpeIlMBaHUsA y Jpo30(Quiabl Ha TOTOBBIX

MUKpOIpenapaTax»»

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqafoumxc;1

PackpeiBaTh copepkaHHE€ TEPMUHOB M TOHSATHN: CIEIUICHHOE HACJIEI0BaHUE
MPU3HAKOB, PEKOMOWHAIMS T'€HOB, FTEHETUYECKUE KapThl XpOMOCOM, MOPTaHH IA.
Ha3piBaTh OCHOBHBIE MOJOXKEHUS XPOMOCOMHOM TE€OPUM HACIEICTBEHHOCTH T.
MopraHna; packpbiBaTh cojepxkanue padoTsl T. Moprana 1o CHEMJICHHOMY
HACJIEIOBAHUIO T€HOB M TPUYMHBI HAPYIICHUS CLEIJICHUS MEXKy TEHAMMU.
3anuchIBaTh CXEMBl CKPCIIMBAHUS TMPHU CIEIUICHHOM HACIICIOBAaHUH, OOBSCHITH
MPUYUHBI PEKOMOMHAIIUA TEHOB, OMPENENSATh YUCIO TPYIN CIETUICHUS TE€HOB;

peuaTtb rCHETUYCCKUC 3aa491 Ha CHCIIIICHHOC HACJICJOBAHNC

6. |[I'eneruka mnoJga. HacienoBaHue NPU3HAKOB, |1

5 |cuemnieHHBIX ¢ MOJIOM

lenetrika mona. XPOMOCOMHOE OIPEICIICHUC
nmojia. AyTOCOMBI ¥  TIOJIOBBIE XPOMOCOMBI.
['oMoramMeTHbIe MW T'eTepOraMeTHbIC OpPraHU3MBI.

HaCJ'IeI[OBaHI/Ie IIPU3HAKOB, COCINICHHBIX C II0JIOM

OcHOBHBIC BUAbBI ACATCIbHOCTH O6y‘—IaIOH_II/IXC$I




PackpeiBaTh copepkaHM€ TEPMHHOB U TIOHATUH: XPOMOCOMHBIH HaOOp,
ayTOCOMBI, IIOJIOBBIE XPOMOCOMBI, TOMOI'AMETHBIA II0J, I€T€POraMEeTHBIN IO,
CLEIUICHHOE C II0JIOM HACJIEIOBAHKUE IIPU3HAKOB.

OOBACHATh LIUTOJIOTUYECKUE OCHOBBI XPOMOCOMHOI'O MEXaHHM3Ma ONPEIEIICHUS
[10JIa y Pa3JINYHBIX OPTraHU3MOB.

CpaBHHBaTh 3aKOHOMEPHOCTH HACJEAOBAHMS MPU3HAKOB, CLEIUVIEHHBIX U HE
CLEIUICHHBIX C IIOJIOM.

Pemate reHeTHdecKkue 3aladd Ha HACIENOBAHUE CLEIUICHHBIX C IIOJIOM

MIPU3HAKOB

6. |A3MEeHYNBOCTD. Henaciaencreennas |1

6 |M3MEHUYHUBOCTH

MN3MeHUYnBOCTD. Bugsr NU3MEHYUBOCTH:
HeHacJISACTBEHHAsd W HacjenacTtBeHHas. Poib

cCpeabl B  HEHACIEJACTBEHHOW HM3MEHUYHMBOCTH.

XapakTepuCcTHUKa MOAU(PUKAITMOHHON
U3MEHYUBOCTH. BapuanmonHsiit pan 51
BapHallMOHHass  KpuBasg. Hopma  peakuumn

npu3Haka. KolMyecTBEHHbIE W KayeCTBEHHBIE
NpU3HaKM W uX HopMa peaknun. CBoicTBa
MOAU(PUKAIIMOHHON N3MEHUYHNBOCTH.

JlabopaTopHble W TNpPaKTHUYECKUE  PabOTHI:
JlaGopatopnas pabdorta Ne 6. «M3ydeHue
MOAU(UKAIIMOHHON W3MEHUYMBOCTH, MOCTPOCHUE

BAPUALIMOHHOTO PsiJia U BApUALMOHHON KPUBOW»

OCHOBHBIE BUJIBI JICITEIIBHOCTH O0YJaIOIINXCSI

PaCKpBIBaTB COACPIKaHUC TCPMUHOB U MOHSITHH: HN3MCHYUBOCTDB, HACJICACTBCHHAA
HN3MCHYUBOCTD, HCHACJICACTBCHHAs HU3MCHYUBOCTD, MO,Z[I/I(lJI/IKaLII/IOHHaH

W3MEHYMBOCTh, BAPUALIMOHHBIN PsAJl, BAPUAHTA, BAPUALIMOHHASL KpUBasi, IPU3HAK,




HOpPMa pEeaKIy, KOJUISCTBEHHBIC U KAYECTBEHHBIC MPU3HAKHY.
KnaccudumupoBarh BUAB HW3MCHYMBOCTH M BBISBIATH HMX OHOJOTHYCCKUC
0COOEHHOCTH.

[TepeunciaTh CBOHCTBAa MOJM(PUKAIMOHHON H3MEHYMBOCTH WU OOBSICHATH €€
3HAYCHHUE JUISI OPTaHU3MOB.

Pa3nuuath  KONMMYECTBEHHBIE W KAYECTBEHHBIC  MPU3HAKU,  CTPOUTH
BapUAIlMOHHBIA DS, BapUAIlMOHHYIO KPHBYIO, BBIYHCIIATH CpEIHEE 3HAYCHUC

MpU3HaKa

6. 1
HacaencrseHnas N3MEeHYHBOCTh
7

Hacnencreennas, 1581051 TEHOTUIINYECKas
U3MeHYnBOCTh. KoMOWHATHUBHAs W3MEHUYUBOCTD.
Meio3 W TOJIOBOM  mpolEecC —  OCHOBaA
KOMOMHATUBHOW W3MEHYMBOCTU. MyTallMOHHAS
U3MEHYUBOCTb. Knaccuduxanus MyTalWM:
T€HHbIE, XPOMOCOMHBIEC, T€HOMHbIC. YHacToTa u
OpUYMHBl  MyTanui. MyTtareHHole  (aKkTOpBbI.
3aKOH TOMOJIOTHYECKUX PAJIOB B HACIEACTBEHHOM
m3MeHunBoctu H. WM. BasunoBa. Buesaepnas
HACJIEICTBEHHOCTh U U3MEHYNBOCTD.

JlabopaTopHble M TMpaKkTUYECKHEe  PabOTHI:
JlaGoparopHas pabota Ne 7. «AHanu3 MyTanuu y

Jp0o30(HITbI HAa TOTOBBIX MUKPOTIPETIapaTax»

OcHOBHBIC BUAbBI ACATCIbHOCTH 06yqa}01unxc>1

PaCKpBIBaTB COACPIKaHNEC TCPMHUHOB U MMOHSITUM: HacCJIC€ACTBCHHAA U3MCHYHUBOCTD,
KOMOMHATHBHAas H3MCHYNBOCTb, MyTallMOHHAA U3MCHYNBOCTb, MYTAHT, MyTallUN:
I'CHHBIC, XPOMOCOMHLIC, TCHOMHEIC, ITOJUINNIION AN, aHCYIIIIONINA, MYTAarCHBI.

XapakTepu3oBaTh HACIEJICTBEHHYI0 HW3MEHUYHMBOCTh; (HOPMYIMPOBATh 3aKOH




TOMOJIOTHYECKUX PSAJIOB B HAcieACTBEHHOM m3meHunBocth H. M. BaBunosa u
OOBSCHSATH €ro 3HaUCHUE JJ11 OMOJIOTHH U CEJIEKIUH.

KnaccudummpoBats MyTanuu: TeHHbBIC, XPOMOCOMHBIC, TCHOMHBIE W MPUBOIUTH
MIPUMEPHI MyTaIM.

OOBSACHATH TPUIMHBI BOBHUKHOBEHHS MyTaIlUi, POJib (PaKTOPOB-MYTareHOB.
CpaBHUBaTh  BUJbl  MYTallMi;  BBIABJISITE  NPUYUHBI  HACJIEICTBEHHOMN
W3MEHYUBOCTH, HCTOYHHUKH MyTareHOB B OKpY Kaloleu cpejie (KOCBEHHO).

XapakTepu30BaTh BHESAEPHYIO HACIEACTBEHHOCTh U U3MEHUYUBOCTD

6. 1
I'eHeTHKA YeIOBEKA
8

['enernka denoBeka. KapuoTun  yernoBexa.

OcHOBHBIE MECTOAbI I'€HCTUKHU YCJIOBCKA.

reHEaJJOrMYeCKUM, OJIM3HEIOBBIH,
LIMTOr€HETUYECKU, OMOXUMUYECKUH,
MOJICKYJIIPHO-TEHETUYECKU . CoBpeMeHHOE
OTPEACIICHNE FeHOTHUIA; MOJIJHOTEHOMHOE

CEKBCHUPOBAHHE, TCHOTUITUPOBAHKE, B TOM YHCIIE
¢ nomompto [IIIP-ananuza. HacnencTtBeHHbIE
3a007eBaHMsl  YEJIOBEKAa: T'CHHBIC  OOJIC3HH,
0oJIe3HH Cc HAaCJICACTBCHHOM
MIPEAPACTIONIOKEHHOCTHIO, XPOMOCOMHBIC
oonesan. CoMaTWyeckue W  TCHEpPATUBHBIC
mytaruu.  CTBOJIOBBIE  KJeTKU.  [IpuHIATIBI
3I0pOBOTO  00Opa3a  KU3HM, JIMATHOCTHUKH,
npoPHIIaKTUKA W JICUCHHUS  TE€HETHYCCKUX
0oJIe3HE. Meauko-reHeTHIeCKOe
KOHCYJIbTUPOBAaHWE. 3HAYe€HUE  MCAMIIMHCKOMN
FCHCTUKH B  TPSAOTBpAIICHUH U JICUCHHUH

T€HETUYECKUX 3200JI€BaHU YeJIOBEKA.




JlaGopaTtopHble W MpPaKTUYECKUE  pPabOTHI:
[Ipaktuueckass pabora Ne 2. «CocraBieHue u

aHaJIn3 POJOCIIOBHBIX YCJIOBCKA»

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa101unxca

PackpbiBaTh coaepkaHWE TEPMHUHOB M IOHATHM: KapUOTHUI YEJIOBEKA,
ATOT€HETHUECKUU METO/I, reHEaJIOTHUECKUMN METO/, POIOCIIOBHEIE,
OJIM3HEIIOBBIM  METOJl,  HACJCACTBEHHbIC  OOJie3HU:  (MOHOTEHHBIE, C
HacJIeICTBEHHOMN IIPEIPACIIOIOKEHHOCTBIO, XPOMOCOMHBIE), MEIUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHHUE.

[TepeuncnaTh 0COOCHHOCTH M3YYCHHUS T€HETUKHU YEJIOBEKA; IMMPUBOINUTH MPHUMEPHI
HACJICJICTBEHHBIX  OOJIE3HEH  4YeJOBEKa, XapaKTepu3oBaTh  METOAbl  UX
poUIAKTUKY, 000CHOBBIBATh 3HAUYCHUEC MEIUKO-T€HETUISCKOT'O
KOHCYJIbTUPOBAHUSI.

BBISIBISTE U CpaBHUBATH MEXAY COOOW JOMUHAHTHBIC U PELIECCUBHBIC MPU3HAKU
YyeJIoBeKa.

CocTaBisaTh 1 AHAJIM3UPOBATH POAOCIOBHBIC YCIIOBCKA

3 buomorus 10-11
KJ1ACChI

rAOY  JI[IO

«AxaneMus
MuHIIpOCBENIEH
s Poccumy»
. Cenexuust OPraHu3MoOB, OCHOBBI
OMOTEXHOJIOTUH

buomorus 10-11

KJ1acCC

000 «AKmace»

Harnsnnas

onomoruss 10-11




KJIACChI

000
«IOK3AMEH-
MEJINA»

A cmam  EI'D.
buonorus 10-11
AO

3 naTeancTBO

«HpOCBGIHCHHe»

J/lomaniane
3aJlaHus.
buonorus 10-
11»

AO
3naTenbcTBO

«IIpocsemienue»

Tpenaxep
«O0bnako
3HAHWM.
buonorus 10
kiacc, 11 xmacc
000 «®Pu3ukoH
J1ab»

buomorus 10-11

KJIACChI




['AOY BO
MI'TIY

buonorus 10-11
KJIACChI

000
«CBEPOBPA30
BAHUE»

bubnmoreka
MDOIII
https://uchebnik.

mos.ru/catalogue

Poccuiickas
PJICKTPOHHAS
[IKOJIa

https://resh.edu.r

u

Bcepoccuiickas
OJINMITHA/IA
[IKOJbHUKOB

https://vos.olimp

iada.ru

MocKkoBckas
oOJIUMINAA

[IIKOJIbHUKOB
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Cenexnusi Kak HAyKa U Mpoiecc

Cenekuusi Kak Hayka M IIpolecC. 3apoKJICHUE
celekuMu W goMectukanusa. Yuenme H. U
BaBunmoBa 0  1eHTpax  MHOrooopasus
MPOUCXOKICHUS KYJIbTYpHBIX pacteHuil. LleHTpsl
MPOUCXOXKIACHHS JOMAIIHUX KUBOTHBIX. Copr,

mopoaa, miraMm

OcCHOBHBIC BUObI ACATCIbHOCTH o6yqa}om1/1xcsl

PackpeiBaTh conmepkaHWE€ TEPMUHOB M IIOHATHM: CENEKIUA, COPT, IOpOJa,
HITaMM, JOMECTHKAlus, WM OJOMAallHUBaHUE, LEHTPbl MHOroobpasus u
MPOUCXOXKJICHHUS  KYJIbTYPHBIX pPACTEHHMM W  JKUBOTHBIX, THOpUAM3aLM,
MCKYCCTBEHHBIN OTOOD.

HaspiBaTh 1 cpaBHUBAaTh OCHOBHBIE 3TAIlbl Pa3BUTHS CEIIEKLIUM.

N3narare yuenme H. M. BaBunoBa 0 LEHTpax NPOUCXOKIAEHUSA KyJIbTYPHBIX
pPACTEeHM; pa3InyaTh LIEHTPBI HA KapTe€ MUPA, CBA3BIBATH UX MECTOIIOJIOKEHUE C
oYaramMy BOZHMKHOBEHMS JPEBHEUIINX LIUBUIN3ALUM.

CpaBHUBATh COPTA KYJbTYPHBIX PACTEHUM, IMOPOJABI JOMAIIHUX KUBOTHBIX MU UX
JUKHUX MPEIKOB.

OneHuBaTh pojib CEIEKUUU B 00ECIEYEHUH IPOAOBOIBCTBEHHON 0€30IacHOCTH

4CJIOBCUYCCTBaA

7. |MeToabl U JOCTHKEHUSI CeJIeKIUM pacTeHuu u |l

2 |KMBOTHBIX

CoBpeMeHHBbIE METOAbI CeleKIU. MacCoBbI U
WHUBUYaIbHBI OTOOPHI B CENEKIIMA PACTECHUN

)41 KNBOTHBIX. OHCHKa 9KCTECPhLEpPA.



https://mos.olimpiada.ru/
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bau3kopoacTBEeHHOE CKpEIUBaHUE — UHOPHIUHT.
Uucrasg nuHug. CKpellMBaHUE YHCTBIX JIMHUU.
['erepo3uc, nnu rubpuaHas cuna. Hepoacteennoe
cKpeniuBanue — ayropuaudr. OtrganéHHas
ruopuam3anust u e€  ycrnexu. VIcKyccTBEeHHBIN
MyTareHe3 W IOJY4YEHHE  IOJUILIOUAOB.
JloCTHXKeHUs CENEKUUH PACTEHUM, KUBOTHBIX M
MHKPOOPTraHU3MOB.

JlabopaTopHble M TNPAaKTHYECKHUE  pabOTHI:
Okckypeust «OCHOBHBIE METOABI M JTOCTHIKCHHS
CEJICKIMM  pPACTEHMH U KUBOTHBIX  (Ha
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI (depMmy,
COPTOUCIIBITATENIbHBIA yYaCTOK WA TEIUIMYHOE

XO3SIHCTBO)

OcHOBHBIC BUBI ACATCIbHOCTH O6yLIaIOH_[I/IXC$I

PackpblBaTh coaep)kaHM€ TEPMUHOB U TOHSATUNA: MCKYCCTBEHHBI 0OTOOp,
MAacCCOBBIM OTOOpP, MHAMBUAYAIBHBIM OTOOpP, SKCTEPHEP, OJUZKOPOJCTBEHHOE
CKpEIllUBaHWE, 4YHUCTas JIMHUS, TEeTEepO3UC, HEPOJACTBEHHOE CKpEIMBaHUE,
HCKYCCTBEHHBIM MyTareHe3, MOJIUILION/IbI.

CpaBHuBaTh (HOpPMBI UCKYCCTBEHHOTO 0TOOpa (MacCOBOTO M MHIUBUIYAIBHOTO),
BUJIbI THOpUM3aIuy (OJIU3KOPOJICTBEHHON M OTJAJIEHHOM ), CIIOCOOBI IMOTyYCHHS
MOJIMIIJIOU]IOB.

[IpuBOAUTH pUMEPHI JOCTUKEHUM CEIIEKIUHU PACTEHUN U )KUBOTHBIX

7. 1
bBuorexHo/10rusi Kak 0Tpac/b NPOU3BOACTBA
3

buorexHonoruss kak oOTpacib IPOU3BOACTBA.
['ennas WHXXEHEPHS. DTarnbl CO3/1aHUA

pekomOunantHon  JIHK  u  TpaHCreHHbIX




oprann3MoB. Kiierounas naxxenepus. Kierounsie
KyJbTYpbl. MMKPOKIOHAIBHOE  Pa3MHOXKEHUE
pacreHnii. KitoHupoBaHne BBICOKOIIPOTYKTHUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OpraHU3MOB.
Dkojnorudeckue u 3tuyeckue npodiemel. MO —

TeHEeTUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBbI

OCHOBHBIC BUIBI ACATCIbHOCTH O6yanOHIHXCH

PackpbiBaTh copepkaHWe TEPMHUHOB M TOHSATUNA: OWOTEXHOJOTHS, KJIETOYHAs
WHKEHEpHs, TCHHas WHKCHEPHUsS, KIOHHPOBAHHWE, TPAHCTEHHBIC OpPTaHU3MBI,
I'MO (renernyecku MOAUGUIIUPOBAHHBIE OPTAHU3MBI).

XapakTepru3oBaTb OWOTEXHOJIOTUIO KaK OTpacib IPOU3BOACTBA, OCHOBHBIC
JOCTUKEHUS OWOTEXHOJIOTUM B  OOJIACTU  MPOMBIIUICHHOCTH, CEIbCKOTO
XO035IUCTBA U MEJUIUHBI.

[lepeunciaTh ¥  XapaKTepu30BaTh OCHOBHBIC METOABI M JIOCTHIKCHUS
OMOUMH)KEHEPUH.

OO6cyxnaTh dKOJOTUYECKHE U STUYECKHE aCTEeKThl HEKOTOPHIX MCCIIEOBAHHUI B
0o05acTu OMOTEXHONOTUU (KJIOHUPOBAHMS, MCKYCCTBEHHOTO OILIOAOTBOPEHUS,

HAIIPaBJICHHOI'O UI3MCHCHUA I'CHOMA U CO3aHUA TPAHCI'CHHBIX OpFaHI/IBMOB)

9 buonorus 10-11
KJ1ACChI

'AOY A110
«AKageMust
MuHIIpOCBENIEH

8 3BOJIIOIII/IOHHaH OHoJIOTHS usi Poccuny

buomorus 10-11

KJ1acCC

000 «AKmace»




Harmsanas
ouonorus 10-11
KJIACChI

000
«OK3AMEH-
MEJI1A»
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buosorus 10-11
AO
3naTenpcTBO

«HpOCBeIHeHI/Ie»

Jlomaniaue
3aJlaHus.
buonorus 10-
11»

AO

N3 narenbcTBO

«IIpocsemienue»

Tpenaxep
«Obmako
3HAHUU.
buomorus 10
knacc, 11 xmacc
000 «Du3ukoH
J1a6»




buonorus 10-11
KJ1ACChI
'AOY BO
MI'TIY
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OJIMMITIHaJa
[IKOJIbHHUKOB

https://mos.olim

piada.ru

IBOJIIONUA U METOABI €€ N3ydeHUs

[IpeanocbuIKM BO3HUKHOBEHHS 3BOJIIOLIMOHHOM
TEOpHUH. DBOJIOLHMOHHAS TEOpUS U €€ MECTO B
Ouonoruu. BnusHHE 3BONIOUMOHHON TEOpUM Ha
pazBuTHe  OMOJOTMM M JpPYrMX  Hayk.
CBuaeTenbCcTBa ABOIIOIMH.
[laneoHTONOrMYECKHE: MOCJIEI0BATENBHOCTb
NOSIBJIEHUS  BUJOB B IAJCOHTOJOTMYECKON
JIETOIIUCH, MIEPEXOIHBIE (hopMBL.
buoreorpaduyeckue: cxocTBO U paznuuue hayH
151 ¢baop MaTE€pUKOB 151 OCTpPOBOB.
OMOpHOJIOTUYECKHE:  CXOJCTBA U pa3Iuyus
SMOpPHMOHOB  Pa3HbIX  BHUJOB  IO3BOHOYHBIX.
CpaBHUTENBbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTMYHBIE, pyIMMEHTapHbIE Oprassl,
aTaBU3MBI. MonekynspHO-OMOXUMUYECKHE:
CXOJCTBO MEXAaHU3MOB HACIEACTBEHHOCTH U
OCHOBHBIX META0OJUYECKUX MyTEH Yy BCEX KUBBIX

OpraHUu3MOB

OCHOBHBIE BUJIbI JICATEIIBHOCTH O0yJarOIIUXCS

PackppiBath cofiep:kaHue TEPMUHOB U TIOHSITHIA: BOJIIOIIHS, TIEPEXO0IHBIE (DOPMBI,
bumoreHeTHYECKUE PAIBL, BUJIbI-DHJIEMUKH, BUJIbI-PEITAKTHI, 3aKOH

3apOJIBIIIEBOTO  CXOJCTBAa, OWOr€HETUYECKUH  3aKOH, TOMOJIOTUYHBIE U



https://mos.olimpiada.ru/
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AQHAJIOTUYHBIC OPTaHbl, PYIUMEHTAPHBIE OPraHbl, ATABU3MBI.

IlepeuncnaTb  OCHOBHBIC  JTallbl  Pa3BUTHUA  DBOJIIOLMOHHOW  TEOPUHU.
XapaxkTepus3oBaTh CBHJIETEIILCTBA ABOJIIOLUU: [1aJICOHTOIIOTUYECKUE,
ouoreorpaduueckue,  3MOPHOJIOTMYECKHE,  CPaBHUTEIbHO-AHATOMHYECKHE,
MOJIEKYJISIPHO-OMOXUMUYECKHE.

[IpuBoauTh mpuUMEpHl NEPEXOAHBIX (POPM OPraHU3MOB, (QHIOTEHETHUYECKUX
PALIOB.

[TpuBoauTh (QOPMYIMPOBKH 3aKOHOB OHMOTEHETHYECKOTO U 3apOJBIIIEBOTO

CXOJCTBa

8. |Uctopusi pa3BuTusi  mnpeacraBjienuii 001

2 |3BOJIOLMH

OBOJIIOLINOHHASA TEOpUs 4. HapBuHa.
[IpeanocbuUlkKM ~ BO3HHMKHOBEHHMS  JApPBHHHM3MA.
JIBroKyIye ChiIbl 3BOJIFOIMU BHIOB IO JlapBUHY
(M30BITOYHOE PA3MHOXKEHHUE MPU OTPAHUYEHHOCTH
pECypCcoOB,  HEONpPEAECIEHHAsT  U3MEHYUBOCTD,
Oopb0a 3a  CYIIECTBOBAaHHUE, ECTECTBEHHBIM
ot0op). Cunrtetnueckas reopus sBomtoiuu (CTI)

U €€ OCHOBHBIE TTOJIOKEHUA

OcCHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}0m1/1xc;1

PackpeiBaTh conepkaHre TEPMUHOB U MOHSATHH: CUCTEMATHKA, €CTECTBCHHBIA U
UCKYCCTBEHHBIN OTOOD.

XapaKTepu30BaTh OCHOBHBIC SBOJIIOIMOHHBIE WJIEH, KOHIENIUU W TEOPHUH;
CpaBHMBATh B3TIsiAbl Ha BuA W »Boymonuio K. Jlunwes, JK.b. Jlamapka, Y.
JlapBuHa.

OuenmBath Bkiaja JIMHHEs B pa3BUTHC CUCTEMATHKH W OOBSICHATH IPHUHITUIIBI
OMHApHON HOMEHKJIATYPHI.

XapakTepu3oBaTh COAEPKAHUE W 3HAYEHUE SBOJIIOUMOHHON koHuenuuu K. b.




Jlamapxka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U COLMAIBbHO-D)KOHOMHUYECKUE MPEAITOCHUIKI
BO3HHUKHOBEHUS 3BOIIOLMOHHOM Teopun Y. JlapBuHa.

PackpeiBaTh conepkaHue HBOMIOLMOHHOW Teopun Y. JlapBuHA; CpaBHHMBATH
HEONPEACIEHHYI0O W ONPENCIIEHHYK)  W3MEHYMBOCTb, €CTECTBEHHBIA U
MCKYCCTBEHHBIN 0TOOp, GOopMBI GOPHOBI 32 CYIIIECTBOBAHHE.

OnuceIBaTh MOJIOKEHUSI CUHTEeTHYeCKON Teopuu 3Bomonuu (CTI) u oOBACHATD

e€ 3HaueHUE 11 OUOJIOTUHN

8. |Bua: kxpurepuu u crpykrypa. llonyasiuus kak 2

3 |kak 3jieMeHTapHas eIMHUIA BUAA

MuxposBomoonus. [lonynsuus kak equHUIa BUAA
1 3BoJitoIuu. JlemoHcTpanuu: TaOaullbl U CXEMBI:
«llonynsauumn», «MyTallMOHHasT W3MEHUYHUBOCTHY.
OO6opynoBaHue: MHUKPOCKON, MHUKpPOIpenapar
«/Ipozoduna» (Hopma, MmyTanuu GOpMbl KPbUIHEB
u OKpACKH Tena), MOJIENb-aNTIINKA WS
«IIepekpéct xpoMocom».

JlaGopaTopHble M TNpaKTHUUYECKHE  pabOTHI:
JlaGopaTtopHast padora Ne 8. «CpaBHeHHE BHIIOB

110 MOP(HOJIOTHIECKOMY KPUTEPHUIO»

OcHOBHBIC BUBI ACATCIBHOCTH O6yLIaIOH_[I/IXC$I

PackpbiBaTh copepaHUE TEPMHHOB W TOHSATHI: MHUKPOIBOJIONUS, BUI,
KpUTEpUHU BUJA, apeal, MOMyJIALus, TeHO(OH I, MyTallui, KOMOWHAIIUU T€HOB.
XapakTepu3oBaTh BUJI KAK OCHOBHYIO CUCTEMATUYECKYIO €AUHUIY U LIEJIOCTHYIO
OMOJIOTUYECKYIO CUCTEMY.

Boigenste  kputepum  Buma  (Mopdojoruyeckuid, (U3HOTOTUYECKUA,
OMOXMMUYECKUA, TEHETUYECKUH, IKOJIOTMYECKUHM, Treorpaduueckuil)

IMPUMCHATH KPUTCPUH AJIA OITMCAHWA KOHKPETHBIX BHUIOB.




XapaxkTepu30BaTh MONYJISLUIO KaK CTPYKTYPHYIO €IMHUILY BUJA U SBOJIIOLUH.

OnuceiBaTh IMOIIYJIALIUIO II0 OCHOBHBIM IIOKA3aTCJIAAM: COCTAB, CTPYKTYpa

8. |ABmkymue cwibl (3jeMeHTapHble ¢(akTopsbi)|l

4 |3BOJIIOIUU

JBmwxyniie cuibl ((hakTOphI)IBOJTIONUU BUIOB B
IIPUPOLE. MyTannoHHbIN rporecc 51
KOMOWHATUBHASI U3MEHYUBOCTH. [lomynsiimoHHbIe

BOJIHBI U Apeiid renoB. M3omsmus u murpanus

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}om1/1xcsl

PackpbiBaTh conepxaHue TEPMUHOB U MOHATUN: KOMOMHATUBHAS U3MEHUYUBOCTb,
MyTalli, MYTAIlMOHHBIA TIPOIECC, TMOMYJIAIIMOHHBIC BOJIHBI, Jpei( TeHOB,
W30JISIIIUS, MUTPAIUU.

XapakTepusoBaTh JIEMEHTApHbIE (HDAKTOPHI IBOJIIOIUU: MYTAIMOHHBIN MPOIECC,
KOMOWHATUBHAs HW3MEHYUBOCTb, TMOMYJSILIMOHHBIC BOJIHBI, JApeiid T'eHOB,
W3OJISLIMS, MUTPAITUsL.

VYcraHaBauBaTh NPUYUHHO-CICICTBEHHBIE CBSI3M  MEXIY MEXaHU3MOM U

pe3yNbTaTOM JEHUCTBUS IBHXKYIIMX CUJI (3JIEMEHTAPHBIX (PaKTOPOB) SBOIIOLUN

8. 1
EcrecTBeHHbIii 0TOOP M €ro (popmMbI
5

EctecTBeHHbII 0TOOp — HampaBisitonuii (akTop

sBorOIU. DOpMBI €CTECTBEHHOTO 0TOOpa

OcHOBHBIC BUAbBI ACATCIbHOCTH 06yqa}01unxc>1

PackpbIBaTh cofep)kaHre TEPMUHOB M TIOHSTHI: €CTECTBEHHbIN 0TOOp, O0phOa 32
CYLIECTBOBaHHE.

OnuceIBaTh MEXaHU3M JIEUCTBHUS €CTECTBEHHOTO 0TOOpA.

XapakTepu3oBaTh bhopmbI €CTECTBEHHOTO oTbopa (IBMOKYIIINM,

CTaOUIM3UPYIOLIUH, TU3PYNITUBHBIN) U CPABHUBATH UX MEXKY COOOM.




XapaktepuzoBaTh 0OOpb0y 3a CyIIECTBOBaHWE U CpaBHHBaTh €€ BUJBI
(MexBHIOBasi, BHYTpUBHJIOBas, Ooppr0a c HeOJaronpusTHBIMU (HaKTOpaMu

BHEILIHEN CpeJibl)

8. |Pe3yabTaThl 3BOJIONUH: NPHCHOCOOIEHHOCTH (1

6 |opraHu3mMoB M BHI000pa3oBaHue

[IprucnocoOIeHHOCTh OPraHu3MOB KakK pe3yibTaT
sBomonuu.  [lpumepsl  mpucnocoOneHuit  y
Oopranu3moB. Apomop¢o3bl U HAMOAJANTALNU.
Bug wu BugooOpazoBanue. Kpurepum Buja.
OcCHOBHBIE (dopMbI BUJI000pa30BaHUs:
reorpauyeckoe, 3K0JIOTHUECKOE.

JlabopaTopHble M TNPAaKTHYECKHUE  pabOTHI:
Jlabopatopnas pabdorta Ne 9. «Omucanue
MPUCIIOCOOJIEHHOCTH OpraHu3mMa U ee

OTHOCHUTCIIBHOI'O XapaKTcpa»

OcHOBHBIC BUIBI ACATCIBHOCTH O6yLIaIOH_[I/IXC$I

PackpeiBaTh comepkaHME TEPMHUHOB W TOHATHHA: TPUCIOCOOICHHOCTb,
MOKPOBUTENILCTBEHHAs: W MpeJocTeperaromias  OKpacka,  MacKHPOBKA,
BUI000pa30BaHuUe.

OnuceIBaTh MEXaHU3M BOSHUKHOBEHHUS MPUCITOCOOIECHUN Y OPTaHU3MOB.
BoisBisaTh 10 M300pakeHUsIM, Ha KUBBIX W (UKCHPOBAHHBIX IMpernaparax
IPUMEPHI  TIPUCIIOCOOJIEHHOCTH PAaCTCHWH W JKMBOTHBIX K YCJIOBHSIM CpEIbl
oOWTaHUs, TOKA3bIBATh OTHOCUTEIBHYIO 11EJIECO00Pa3HOCTh MPUCTIOCOOTICHUH.
XapakTepuszoBaTh CIOCOOBI M MEXaHM3MBbI BHI000pa30BaHUS; OMHUCHIBATH U
CpPaBHUBAaTh OCHOBHBIE  (OPMBI  JKOJOTHYECKOTO M  TeorpaduiecKoro

BHJ1000pa30BaHMUS

8. 2
HanpaBJ/ieHusi M1 myTH MAKPOIBOJIIOLMHU
7




MaxkposBoJronusi. Dopmsbl 3BOJIIOLIAMU:
¢unernyeckas, IMBEPIeHTHAs, KOHBEPIEHTHAs,

napauiensHas.  HeoOpaTuMOCTh — 9BOJIOIHH.

AJlanTUBHAs padaius

Hpoucxoxcz:eHHe oT HCCIICHUATIN3UPOBAHHBIX

npenkoB. [lporpeccupyromas crneruaiu3anus.

OCHOBHBIC BUIBI ACATCIbHOCTH O6yanOHIHXCH

PaCKprBaTB COACPKAaHUC TCPMHHOB U TIOHSITHUI: MaKpO3BOJIOIIUA, @HHOFGHGB,

OMOJIOTHYECKHUI Tporpecc U perpecc, apomopdos, uanoamanrtamus, ooOuas

JereHepaIs, afarnTUBHas paaualiys.

XapakTepu3oBaTh (POPMBI IBOJTFOLIUH.

BoiaBisaTh apoMop(}o3bl M HANOAJANTAMN Yy PACTEHUN U KUBOTHBIX.

CpaBHuBaTh OMOJOTUYECKUI TIporpecc U OMOJOTHYECKUM perpecc, apomopdos,

MMO0AIANITAlAI0 U OOIILYIO IEr€HEPALIHIO.

BbIsSBISITE B3aUMOCBSI3U MCXKAY NOYTAMHM MW HaIIPaBJICHUAMH OBOJIIOOUHU Y

pacTEeHU U )KUBOTHBIX

9 |Bo3HMKHOBeHHE U pa3BUTHE KU3HHU HA Jemuie
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HUctopuss :ku3Hu Ha 3emjie W MeToAbl €é2
u3yueHusi. ['unore3sl NMPOUCXOKIAEHUS KU3HU

Ha 3emie

JloHayuHbIE NpPEACTABICHUA O  3apOKICHHUU
)KU3HU. HayuyHble THUIOTE3bl BO3HMKHOBEHUS
KU3HU Ha 3emiie: aOuoreHe3 W IaHCICPMHUS.
XuMuueckast dSBOJIOIHA. AOUOreHHBIM CHHTE3
OPTaHUYECKUX BEIIECTB W3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIIBHOE MOJATBEPKICHUE
XUMHYECKON »Bomonuu. HaganbHBIE 3TaIlbl
ouoJsiormueckoii sBomtouuu. [ wumoreza PHK-
Mupa. GopmMupoBaHue MEMOPAHHBIX CTPYKTYp U
BO3HUKHOBEHHUE MPOTOKJIETKHU. [IepBbIC KIETKU U
ux 3Bosonus. DOpMHUPOBAHUE OCHOBHBIX TPYIIII

JKUBBIX OPTaHU3MOB

OcHOBHBIC BUBI ACATCIbHOCTH O6yLIaIOH_[I/IXC$I

PackpbiBaTh cojepikaHH€ TEPMUHOB U TOHSATUN: KpealroHU3M, aOHOreHes,
BUTAJIN3M, [MTAHCTIEPMUSI, OMOT033, KOallepBaThl, MPOOMOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METOAbI U3YUYEHUSI UCTOPUUECKOTO MPOILIOT0 3€MIIH.
[TepeuncnaTh OCHOBHBIE 3TANbl XUMUUECKON U OMOJIOTHYECKON IBOJTIOIUH.
N3narate cojepxaHue TUNOTE3 W TEOPUM BO3HUKHOBEHHMS JKM3HM Ha 3eMJe
(KpeauoHM3Ma, CaMOITPOU3BOJIBHOTO 3aPOK/ICHHS (CIIOHTAHHOT0), MAHCIIEPMUM,
runote3sl PHK-Mupa).

OnuceiBath d3kcniepuMmeHTl C. Mwummepa u [I. Opu no mnomyuyeHuro

OpraHM4YCCKHUX BCIICCTB U3 HCOPIraHNMYCCKUX HYTéM aOMOTreHHOI'0 CUHTE3a

9. |OcHOBHBIE 3TaNbl IBOJIOIMUA OPTraHUYECKOTO (2
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2 |Mupa Ha 3emJie, pa3BUTHE KU3HU 1O 3paM U

nepuoaam

Pa3BuTue Xu3HM Ha 3emiie MO 3paM U NEPHOJIaM.
Karapxei. Apxelckas W IPOTEPO3OUCKas 3pPBI.
[Tanmeo3olickas 3pa u €€ mepuoibl: KEMOPUHCKUH,
OpPZIOBHUKCKHH, CUIIypUMCKHH, JIEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKUK. Me30301cKas 3pa
U €€ IepuoAbl: TPUACOBBIM, FOPCKHM, MEIOBOM.
Kanno3orickas apa n €€ nepuoipl: MajIeoreHOBbIN,
HEOICHOBBIM, AHTPOIIOIE€HOBBIN. XapaKTEPUCTHUKA
KJINMaTa ¥ re0JOTHYECKUX ImpoueccoB. OCHOBHBIE
JTaIlbl JBOJIIOLUU PACTUTEIBHOTO U YKUBOTHOIO
mupa. Apomopdo3bl y pacTeHUH U KUBOTHBIX.
[TosiBnenue, pacuBeT U BEIMUPAHUE TPYII KUBBIX
OpPraHU3MOB.

JlabopaTopHble M NPAaKTHYECKHUE  pPabOTHI:
[Tpaktiueckas pabora Ne 3. «U3ydenue
VCKOIIAEMBIX OCTAaTKOB PAaCTEHUN U JKMBOTHBIX B
KOJUIEKIIUSX).

DKCKypcust «DBOJIIOLUS OPraHUYECKOTO MUpa Ha
3emuie» (B €CTECTBEHHOHAYYHbIN WIH

KpaeBeIueCKUil My3eil)

OcHOBHBIC BUAbBI ACATCIbHOCTH 06yqa}01unxc>1

PackppiBath conmepkaHie TEPMUHOB U MOHATHIA: JOH, 3pa, MepuoI, apoMopdo3sl,
UIM0aTanTalluH.

3HaTh IMOCIEAOBATEILHOCTh DOHOB: KaTapXxeH, apxei, mporepo3oi, (paHepo3oii;
3p: apxeuckas, MPOTEPO30MCKas, MaJCO30MCKass, ME3030MCKas, KalHO30MCKas;
MEPUOJIOB: KEeMOPHICKHM, OPAOBUKCKHM, CUITYPUHCKHUM, JICBOHCKUH,

KaMEHHOYTOJIbHBIN, IEPMCKUA, TPUACOBBIN, FOPCKUN, MEJIOBOU, MAJIE€OT€HOBBINA U




HEOTI'€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepu3oBaTh OCHOBHbBIE COOBITHS B PA3BUTHH OPTraHUYECKOTO MHpA 110 3pam
U TIEpUOAAM TEOJOTHMYECKOM WCTOPHH; JTallbl PA3BUTHSA PACTUTEIBHOTO M
KUBOTHOT'O MUpA.

Boinenuts rnmaBHbie apoMOp@o3bl pACTEHUHN U )KUBOTHBIX.

CpaBHUBaTh MEXJIy CO0Ol  MpPEACTABUTENEH CHUCTEMaTUYECKUX TPyIIl
OpraHU3MOB, BBISBIISITH YEPThl YCIOXKHEHHUS U MPUCITOCOOICHHOCTU K YCIIOBUSM

ZKHN3HHU

9. 1
3 CoBpeMeHHasi cMCTeMa OPraHN4YecKoro Mupa

Cucrema OpraHMyeckoro MHpa Kak OTpa)KeHUe
3BOMIOLUU. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIIbI

OpraHu3mMoB

OcHOBHBIC BUObI ACATCIIbHOCTHU 06yqa}0mnxc;1

PackpeiBaTh copep:kaHue TEPMUHOB U MOHATUN: CUCTEMATHKA, UICKYCCTBEHHAS U
€CTeCTBEHHas  Kiaccuukanusi, OWHApHAs  HOMEHKJIATypa,  IPHUHIIMI
HMEPAPXUYHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO CUCTEMY OPTaHMYE€CKOTO MUpa

Q. 1
IBOJIIOIUA YeJI0BEeKA (AHTPONOTreHe3)
4

DOBOJIIOIMS YEeIOBEKAa. AHTPOIOJIOTHS KaK Hayka.
Pa3zButue mnpencraBieHUd O MPOUCXOKICHUU
yejaoBeka. MeTonbl HM3y4Ye€HHUs AaHTPOMNOTEHE3a.
CxoncTtBa M pa3iauyus 4eJIOBEKAa M YKHUBOTHBIX.

CucreMmaTnueckoe I0JIOKCHHUE UeJI0BeKa

OCHOBHBIE BUJIbI JICATEIIBHOCTH O0yJarOIIUXCs

PackpbIBaTh copepaHUE TEPMHHOB W MOHSTHI: aHTPOIOJIOTHS, aHTPOIOIEHES,




yenoBek pasymHbli (Homo sapiens), mpsMoOxoxaeHue, BTOpas CHUTHAJIbHAs
CUCTCMaA.

Hepe‘—H/ICHHTB 3a1a4u AHTPOIIOJIOTUH, OTaIllbl CTAHOBJICHUS W  PAa3BUTHA
HpCI[CTaBJ'ICHI/Iﬁ O IMMPOUCXOKICHUU YCIIOBCKA.

3narate OCHOBHBIE ITOJIOKEHUS TCOPHUHN 4. I[apBI/IHa, KPUTHYCCKH OICHHUBATDH
HEHAYYHYI0 MH(QOPMAIIHIO O TPOUCXOXKICHUHU YETIOBEKA.

3HaTh CUCTEMATUYECKOE IOJIOKEHUE BHUOa Homo sapiens, MNEPCUHUCIIATE €TI0
MOp(}oIOro-aHAaTOMUYECKUE MPU3HAKH PA3HOTO YPOBHS (THUI, KJIacc, OTPsiA U
Ap.).

YcranaBnuBaTh YCPTHI CXOACTBA U paBJII/I‘-II/Iﬁ YCJIOBCKA U ) KUBOTHBIX.

O6T)51CH$ITB N OIOCHUBATH 3HAYCHHUC HAYYHBIX 3HAaHUU O IMPOUCXOKIACHHUN

YCJIOBCKA I ITIOHUMAHUA MCCTA U POJIK YCJIIOBCKA B IIPHUPOAC

Q. 1
. JBuxymme cuibl (pakTopbl) aHTPONOTeHe3a

JBwkymue cuibl (pakTopbl) aHTPONOreHe3a.
HacnencrBeHHass MU3MEHYHMBOCTh U €CTECTBEHHBIN
oT0op. OO011eCTBEHHBIN o0pa3 JKU3HH,

M3TOTOBJIEHUE OPYAUN TPYAa, MBILIJICHUE, PEYb

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}0m1/1xc;1

PackpbiBaTh conepkaHME TEPMUHOB U TMOHATHIA: (DaKTOpPhl AHTPOIIOTEeHE3a,
IpyNIOBOE COTPYAHUUECTBO, peUb, OPyAUNHAs AESITENbHOCTb, MOJIUMOP(U3M.
XapakTepu3oBaTh ABUXKYIKE CHIIbI ((DaKTOpPbI) aHTPOIOTeHE3a: OUOIOTHYECKUE

Y COIMAJIbHBIE, CPABHUBATH UX MEXIYy COOOi

9. 1
OcHOBHBIE CTAIUH IBOJIIOINHA YeJI0BEKAa
6

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA:
aBcTpanmonuTeku, Yenosexk ymensi, Yenosek

NpAMOXOIAIIMKA, YenoBeK  HeaHIEepTAIbCKUM,




UenoBek  pa3yMHbId  COBPEMEHHOIO  THIA.
Haxogkn  MCKOMAaeMbIX  OCTaHKOB,  BpeMs
CYLLIECTBOBAaHMs, 00JIaCTb  pacnpoOCTpPaHEHUS,

00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIuUs

OCHOBHBIC BUIbI ACATCIbHOCTH O6yanOHIHXCH

PackpeiBaTh conaepkaHue€ TEPMUHOB M IOHATHM: aBCTPAJIONMUTEK, YEJIOBEK
YMEIIbIH, YEJI0BEK IPSMOXO AN, HEeaHaepTaiel, KpPOMaHbOHEL],
HEOJUTHUYECKAsl PEBOJIIOLINS, IEPBOOBITHOE UCKYCCTBO.

XapakTepu3oBaTh M CPaBHUBATH MEXAY COOOW OCHOBHBIE CTaguU SBOJIIOLUU
YeJloBeKa: XPOHOJIOTMYECKUH BO3pacT, apeand paclpoCTpaHEHHUs, OO0bEM

TOJIOBHOT'O MO3ra, 00pa3 KU3HU U OpYIusl Tpyaa

9. |YesioBeueckHe pachl U NPUPOIHBbIE aganTanuu (1

7 |4destoBeKka

YenoBeueckue pacbl. OCHOBHBIE OOJIBIINE PACHI:
€BpOIECOnIHAS (eBpasuiickas), HErpo-
aBCTpaJIOUHAS (9KBaTOpUANIbHAS ),
MOHTOJIOUIHAsA (a3UaTCKO-aMepHUKaHcKasi). UepTol
MPUCTIOCOOJICHHOCTH MpeICcTaBUTENeH
YeJIOBEUECKUX pac K YCJIOBHSM CYIIECTBOBAHUS.
EnuncTBO YEJIOBEYECKUX pac. Kputuka

COMMAJIBHOI'O JapBHHH3Ma U paCu3Ma

OCHOBHBIE BUJIbI JICATEIIBHOCTH O0yJarOIIUXCS

PackpbiBaTh cojepkaHH€ TEPMUHOB U TIOHSTHI: pachl, pacoreHes3, CoOLMal
JApBUHU3M, PACU3M, METHUCALIHS.

XapakTepu3oBaTb M CpPaBHUBATh IMPEJICTABUTENIEH  YEIOBEYECKUX  pac,
pacKpbiBaTh MPUYMHBI M MEXAaHU3Mbl pacoreHe3a, MEpPEeuucCiIsiTh U NPUBOAUTH
IpUMEphl TPUCIIOCOOTICHHOCTH 4YelIOBEKa K YCJIOBHUSM CpPEAbl, MPHUMEPHI

HpI/ICHOCO6I/IT€JILHOFO SHAYCHHA PaCOBLIX ITPHU3HAKOB.




Jloka3piBaTh €AMHCTBO BUAa Homo sapiens, HaydHyI0 HECOCTOATEIbHOCTH

PaCOBBIX TCOpHﬁ, I/I,Z[Gﬁ COMAJIBHOTI'O JapBHHHU3MA U paCu3Ma

10

Opranusmsbl U OKpY Kaouias cpeaa
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«Obnako
3HAHUU.
buonorus 10
kiacc, 11 xmacc
000 «Pu3ukKoH
J1ab»

buonorus 10-11
KJIACChI
['AOY BO
MI'TTY

buosorus 10-11
KJIaCChI

000
«CBEPOBPA30
BAHUE»

buommoreka
MDIII
https://uchebnik.

mos.ru/catalogue
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Poccuiickas
PIICKTPOHHAS
[IKOJIa

https://resh.edu.r

u

Bcepoccuiickas
OJIMMIINAIA
IKOJIbHUKOB

https://vos.olimp

lada.ru

MockoBckasa
oJIMMITHAA
[IKOJILHUKOB

https://mos.olim

piada.ru

10 1
IKOJOTHA KAK HAYKA

Okoyioruss Kak Hayka. 3aJayud  pa3Jebl
HKOJIOTHH. Meronsl HKOJIOTUYECKUX
UCCJIEIOBAHUM. DKOJOTMYECKOE MHUPOBO33pPEHUE

COBPCMCHHOI'0O YCJIOBCKA

OcHOBHBIC BUAbBI ACATCIbHOCTH 06yqa}01unxc>1

PackpeiBaTh conmepxkaHW€ TEPMUHOB W TOHSATHH: DKOJOTHWA, TOJIEBBIC
HaOJII0/IeHu S, DKCIIEPUMEHTHI, MOHUTOPHUHI OKpY’KaroIen cpensl,
MOJENUPOBAHUE, IKOIOTUUECKOE MUPOBO33PEHHUE.

[lepeuncnarh 3a7a4u SKOJIOTHH, €€ Pa3/IeIibl U CBSI3U C IPYTUMH HAyKaMH.
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XapakTepu30BaTh METOAbI IKOJOTUYECKUX UCCIIEIOBAHUN

10 1
5 Cpeapl 00UTAHHUA M IKOJIOTHYECKHE (PAKTOPBI

Cpenpl oOUTaHusl OpraHU3MOB: BOJIHAsI, HA3EMHO-
BO3JIyIIIHAS, TIOYBEHHAsl, BHYTPU-OPTaHU3MEHHAI.
Okonoruueckue  (axtopel.  Knaccudukanus
HKOJOTUYECKUX (bakTopoB: abNoTHYECKHUE,
OMOTHMYECKME U  aHTpOIOTreHHble. JlelicTBUe

HKOJIOTUYECKUX (PAKTOPOB HA OPTAHU3MBI

OcHOBHBIC BUBI ACATCIBHOCTH o6y11a101u14xc;l

PackpriBaTh copepkaHie TEPMUHOB U MOHATUHN: cpella OOUTaHUs, SKOJIOTHUECKUE
(akTopbl, OHOJIOTMYECKUH ONTHUMYM, OrPAHMUYMBAKOIIMN (JIMMUTHPYIOUIUN)
dakrop.

XapakTepu3oBaTh YCJIOBHUSI Cpell OOMTaHUsI OPTraHU3MOB; KJIacCU(PUIIMPOBATH U
XapaKTEpHU30BaTh 3KOJOTUYECKHE (DAKTOpPBI: aOMOTHYECKUE, OUMOTHYECKHE U
AHTPOITOTCHHBIE.

OnuckIBaTh ACHCTBUE IKOJIOTMYECKUX (PAKTOPOB HA OPraHU3MBbI.
XapakTepru3oBaTb OCOOCHHOCTH CTPOCHMS U KUZHEACSATENIbHOCTH PAacTeHUU U

KUBOTHBIX Pa3HBIX Cpe/l OOUTAHUS

10 1
3 AduoTnyeckue (paKTopbl

AlGuoTtndeckue (HaKTOphI: CBET, TEMIIEpaTypa,
BIaXHOCTh. Doromepuonusm. Ilpucnocobnenus
OpPraHU3MOB K  JICUCTBUIO  aOMOTHYECKUX
(haxkTopOB. buonoruyeckue PUTMBL.
JlaGopaTopHble W TNpaKTHYECKUE  pabOTHI:
JlaGopaTopHas pabora No 10.

«Mopdonoruueckue 0COOEHHOCTH pacTeHUN u3




Pa3HBIX MECT OOUTAHUS.
JlabopaTtopHas padorta Ne 11. «BnusiHue cBeta Ha

POCT U pa3BUTHUC YCPCHKOB KOJICYCa»

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa101unxca

PackpeiBaTh copepkaHME€ TEPMHHOB W TIOHATUN: aOMOTHYECKHE (PaKTOPHI,
dboTonepruoan3M, OUOJTOTUIECKUE PUTMBI.

AHanu3upoBaTh JEUCTBUE CBETa, TEMIEPATYPbI, BJIAKXHOCTU HA OPraHU3Mbl U
IPUBOJUTH IPUMEPHI IPUCITIOCOOIEHHOCTH OPraHU3MOB.

[IpoBonuTh  OuoONOrMYEeCKME  HAOMIOAEHUS U OQOPMIISTH  PE3YNIBTATHI

POBEAEHHBIX HAOIIOACHU

10 1
4 buornueckue gpaxropsl

buotnueckue ¢akroppl. Buael O6HoTHUYECKHX
B3aMMOJICUCTBUM: KOHKYPEHLHs, XHUIIHUYECTBO,
cumObmos3 u  ero  ¢opmbl.  [lapazutusm,
KOOIIepanus, MYTYaau3M, KOMMEHCAIIN3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIINU3M,
HEUTpAIIU3M. 3HauyeHHe OMOTHYECKUX
B3aUMOJCHUCTBUI JUIA CYLLECTBOBAaHUSA

OpPraHMW3MOB B MPUPOIHBIX COOOIIECTBAX

OcHOBHBIC BUAbBI ACATCIbHOCTH 06yqa}01unxc>1

PackpeiBaTh coaep)kaHM€ TEPMUHOB M TOHATHHA: OuOTHYECKUE (PaKTOPHI,
XUIIHUYECTBO, Napa3uTU3M, KOHKYpEHIUS, MYyTYyaJIU3M, cUMOMO03,
KOMMEHCaJIU3M, HaxJICOHUYECTBO, KBAPTUPAHCTBO, aMEHCAIIN3M, HEHTPATTU3M.
XapaktepuszoBarb OHOTHYECKHE (AKTOPHl M BUIbI B3aUMOOTHOIICHUH MEXIY
OpraHM3MamH;  HPUBOJUTH  MPUMEpPbl  B3aUMHOM  MPUCHOCOOJIECHHOCTH
OpPraHU3MOB.

CpaBHUBaTh MEXIYy CO00M BUJIbI OMOTHUECKUX B3aUMOJICHCTBUN OpraHU3MOB




10 | DkoJsiorHYecKHe XapakTepucTHKH Buaa wu|l

5 |monyasinuu

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  MOIYJISLUU.
OCHOBHBIE OKA3aTEIN HOITYJISILUU: YHUCICHHOCTD,
IJIOTHOCTh, POKJIAEMOCTb, CMEPTHOCTD, IPUPOCT,
Murpanus. JJMHaMuKa YUCIEHHOCTH MOIMYJISIUA U
e€ peryssanus.

JlaGopatopHble W TNpakTUYECKHEe  palOOTHI:
[Ipaktrueckas padota Ne 4. «IToacuér miaoTHOCTH

HOHYJIHIII/Iﬁ Pa3HbIX BUIOB pamennﬁ»

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}om1/1xcsl

PackpeiBaTh conepkaHUE€ TEPMHUHOB U TOHSTHH: TMOMYJSAIUS, YUCICHHOCTbD,
IJIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, NPHUPOCT, MHUIpaAlUs, IUHAMUKA
YUCJIEHHOCTH TOMYJISIIIUU.

XapakTepu3oBaTh OCHOBHBIE I[IOKAa3aTelld M  JKOJOTUYECKYIO CTPYKTYpYy

IMOIIYJIALIMH,; OIIMCBIBATb MCXAHU3MBbI PCTYJLAINHU YUCICHHOCTH ITOITYJIAIUH

¢) buonorus 10-11
KJIACChI

['AOY HAITO
«Axkagemus
MuHITpOCBENIEH
nust Poccumy

11 |Coo01ecTBa M IKOJOTHYECKHE CUCTEMBI
buomorns 10-11

KJ1acCC

000 «AKmace»

Harnsnuas




ononorus 10-11
KJ1ACChI

000
«OK3AMEH-
MEJINA»

S cmam EI'D.
buosorus 10-11
AO
3naTenbcTBO

«IIpocBemenue»

Jlomaniaue
3aJaHUs.
buosorus 10-
11»

AO
3naTenbcTBO

«IIpocBemenne»

Tpenaxep
«Obnako
3HAHUU.
buosorus 10
kiacc, 11 xmacc
000 «Du3ukoH
J1a6»

buomorus 10-11




KJIACCBI
['AOY BO
MI'TIY

buonorus 10-11
KJIACCBHI

000
«CBEPOBPA30
BAHUE»

bubanoreka
MOIII
https://uchebnik.

mos.ru/catalogue

Poccuiickas
AIIEKTPOHHAS
[IKOJIA

https://resh.edu.r

u

Bcepoccuiickas
0JINMIINAA
[ITKOJILHUKOB

https://vos.olimp

lada.ru

MockoBckasa

OJIMMITHAJIA
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NKOJIbHHUKOB

https://mos.olim

piada.ru

11 1
. Coo0mecTBa Opranu3mMoB
Coo0mecTBO OpraHu3MoB  — OHMOIIECHO3.
CTpyKTypbl OuolLIeHO3a: BUJIOBas,

NPOCTPAaHCTBEHHAsA, Tpoduueckas (MUIIEBas).

Bunpr-nomunanTel. CBsi3u B OMOLIEHO3€E

OcHOBHBIC BUBI ACATCIBHOCTH o6y11a101u14xc;l

PaCKprBaTB COACPKAHUC TCPMHHOB U MMOHSITHUI:

6I/IOFCOH6HO3, BUABI-TOMHWHAHTHI, OKOJIOTHYCCKAs HHUIIIA.

OMOIIEH03, DPKOCHCTEMa,

XapakTepu3oBaTh OHOIIEHO3 (COOOIECTBO), €r0 BUIAOBYIO, POCTPAHCTBEHHYIO U

TPOPUUECKYIO CTPYKTYPBHI.

OOBICHATH pOJIb KOMIIOHEHTOB OMOIIEHO3a B MOAJIEPKAHUHM €r0 CTPYKTYpPbl H

CYLIECTBOBAaHUS HA OINPEACIEHHON TEPPUTOPHUH.

OOBICHATH OMOJIOTUYECKHUI CMBICT SIPYCHOCTH U JINCTOBON MO3aUKH.

CpaBHUBaTh KOMIIOHEHTHI OHOIIEHO30B, HMX BHUIOBYIO, MPOCTPAHCTBECHHYIO M

TPOPHUUECKYIO CTPYKTYPBI, CBSI3U MEXKITY OpraHu3MamMu

11 | IxkocucreMsbl " 3aKOHOMEPHOCTH uXx 2

.2 | CyliecTBOBAHUS

DKOJIOTUYECKHE CHUCTEMBI (3KOCUCTEMBI).
[lonsiTue 00 »HSKOCcUCTEME U OHOTEOLEHO3E.
QOYHKIMOHAJIBHBIE ~KOMIIOHEHTHI ~ YKOCHUCTEMBI:
MPOYLICHTHI, KOHCYMEHTHI, pPeIyIEHTHI.
KpyroBopor Bemects M TIOTOK DJHEPrUM B
skocucteMe. Tpodudeckue (MHINEBBIE) YPOBHU

AKOCUCTEMBI. [IMIlieBbIC LICMIM U CETH. OcHOBHBIE
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MOKa3aTeNId YKOCUCTEMBI: OromMacca, TMpOaYyKITHS.
DKOJIOTHYECKHUE MAPaMUJIBIL: IIPOYKITUH,
YHCJICHHOCTH, Omomacchl. CBOWMCTBA DKOCHCTEM:
YCTOWYHBOCTb, caMOpeTyJISIIHS, pa3BHTHE.

Cykueccus

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa101unxca

PackpbiBaTh colepkaHME TEPMUHOB W TOHATHUMA: HKOCUCTEMA, OMOTEOIEHO3,
POJYIIEHTHI, KOHCYMEHTBI, PEIYIEHThI, TPOQUUYECKUE YPOBHH, MUIIEBASLICTID U
CETh, PIKOJIOTMYECKHE MUPAMHJIbl, OMOMacca, MPOAYKIUs, CYKIIECCHUS.
XapakTepuzoBaTh CBOMCTBAa HSKOCHUCTEMBI (€€ CHOCOOHOCTh K JIJIUTEIBHOMY
CaMOIIOJICP’)KAHUIO,  OTHOCHUTENIbHO  3aMKHYTBIM  KPYrOBOPOT  BEIIECTB,
HEO0XOJIUMOCTh TTOTOKA YHEPTHH ).

CpaBHMBaTh MACTOUIIHBIE U JETPUTHBIC MHUIIEBHIE 1IEMH, TPOYUUECKUE YPOBHU
SKOCHUCTEMBI.

Paznuuate nwupaMuabl TPOAYKIMH, THUPAMUIIBI YUCIEHHOCTH W MHUPAMHUJIBI
OMOMacchI.

CocTaBisTh LENU U CETH MUTAHUS.

[IepeuncnsaTh CBOWCTBA IKOCHUCTEM: YCTOMYMBOCTBH, CAMOPETYJISILUs, Pa3BUTHE
(cykueccust).

OnuceiBaTh MEXAHU3M NOJAJICPKaHNS PABHOBECHS B DKOCUCTEMAX.
XapakTepu3oBaTh CYKIIECCHH, BBISABIISITH MPUYUHBI U OOIIME 3aKOHOMEPHOCTHU

CMCHBI 3KOCHUCTEM

11 1
3 IIpupoausbie 3xocHCTEMbI

[IpupoaHbIE 3KOCHCTEMBI. DKOCUCTEMBI PEK U
03€p. DKocucTema XBOWHOTO W

IMUPOKOJIUCTBCHHOTO JIECA

OCHOBHBIC BUABI ACATCIIBHOCTHU 06y11a}01u14xc;1




PackpeiBaTh copepkaHME TEPMHUHOB M TOHSATUH: BOJHBIE JKOCHUCTEMBI,
OuoreoneHo3spl, (PUTOMIAHKTOH, 300ILUIAHKTOH, OEHTOC, TyMYC.

[IprBOINTHE MPUMEPBI IPUPOIHBIX IKOCUCTEM CBOEH MECTHOCTH.

CpaBHUBaTh Ha3eMHBIE M BOJHBIE 3KOCHUCTEMBI; OpPraHM3Mbl, 00pa3yrolIue

pasHble Tpo(UUeCcKre YpOBHU

11 1
4 AHTPONOTreHHbIE IKOCHCTEMbI

AHTpPOIIOT€HHBIE HKOCUCTEMBI. ATPOIKOCUCTEMBI.
Yp603K0CUCTEMBL. buonoruueckoe u
XO3SIICTBEHHOE  3HAYEHHME arpo’KOCUCTEM U
ypOoakocuctem. buopazHooOpasue kak (akTop
YCTONYMBOCTH HKOCHCTEM. Coxpanenue

OMOJIOTHYECKOTO pa3H006pa3H;1 Ha 3eMiIe.

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}om1/1xcsl

PackpeiBaTh cofepaHue€ TEPMUHOB W TOHSTHI: aHTPONMOTEHHAasT SKOCHUCTEMA,
arpo’KocucTema, ypooskocrucrema, O6MopasHooOpasue.

XapakTepu3oBaTh arpodKOCUCTEMbl M YpPOOIKOCUCTEMBI, OCOOCHHOCTH HX
CYILIECTBOBAHMUSI.

[IpuBOIUTH MPUMEPHI AHTPOIIOTEHHBIX YKOCUCTEM CBOEM MECTHOCTH, ONUCHIBAThH
MX BUJOBOM COCTaB U CTPYKTYpY.

CpaBHUBaTh COCTaB U CTPYKTYPY HNPUPOAHBIX SKOCHCTEM U arpO3KOCHCTEM,

arpo’KOCHCTEM H YPOOIKOCHUCTEM

11 1
Bbuocdepa — rinodanbHast 3kocucremMa 3eMiu
)

Yuenne B. UW. Bepnaackoro o O6uocdepe.
['panutibl, coctaB u cTpykrypa 6mocdepsnl. XKusoe
BemectBO u  ero  ¢yakuun. OcoOeHHOCTH

ouocdheppl  Kak  TIOOATBbHOH  AKOCHCTEMBI.




Jlunamuueckoe paBHOBecMe W oOpaTHasi CBsI3b B

ouocdepe

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa101unxca

PackppiBaTh comepkaHWE TEPMUHOB M TOHITHM: Onocdepa, >KHMBOE BEIIECTBO,
JTMHAMHYECKOE paBHOBECHE.

OnenuBats Bkiaa B. Y. Bepranckoro B co3ganue yuenus o ouocdepe.
XapakTepu3oBaTh cocTaB Onocdepsl, GYyHKIIMU KMBOTO BellecTBa Onocdepsl U
onpenensaTh (Ha KapTe) 00J1aCTH €ro HauOOJBIIEr0 PaCHpPOCTPAHCHUS.
[IpuBoauTh MpUMEpHI TMPOSBICHUS (GYHKIHUHA KXUBOTO BEIIECTBA OMOCHEPHI,
OMOTreOXUMHUYECKON JESTETHHOCTH YEIOBEKA.

[lepeuncnarh ocobeHHOCTH Ornochephl Kak TI00aTbHON AKOCUCTEMBI 3eMIIU

11 1
6 3aKoHOMEpPHOCTH cylecTBOBaHUA Onocdepsbl

KpyroBopoTbl BemiecTB W OHOTCOXHMMHYCCKHUE
IUAKJIBI AJIEMEHTOB (yrnepona, a30Ta).

3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIN

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}0m1/1xc;1

PackppiBaTh cojepkaHWE€ TEPMHUHOB W TIOHSATHH: IEITOCTHOCTH OHOChEpHI,
KPYrOBOPOT BEHIECTB, OWOTCOXUMHUYECKHE IUKIBI JJIEMEHTOB, 30HAJIHLHOCTH
o6uocdepsl, OMOMBI.

OnuckIBaTh KPyrOBOPOT BEIIECTB, OMOTEOXUMHUECKHE IUKIIBI a30Ta U yriepoja
B 6uocdepe. OOBACHATHh MPUUNHY 30HAITLHOCTH OUOChEpHI.

[lepeuncnars 1 XxapakTepU30BaTh OCHOBHbIE OMOMBI CYIIIHA 3EMIIH

11 1
. YenoBeuecTBO B 0Uochepe 3emin

YenoBeuecTBO B ouocdepe 3emutu.

AHTpoOTIOTEHHBIE  W3MEHEHHs B  Ouocdepe.




['moGanbHbIE IKOTIOTUYECKUE TPOOTIEMBI

OCHOBHBIC BUJBI ACATCIbHOCTH O6yanOHIHXCH

PackpeiBaTh cojiepaHu€ TEPMUHOB M TOHSTUN: AHTPONOTCHHbIE H3MEHEHUS,
9KOJIOTUYCCKUN KPU3HC, TII00ATHHBIC TPOOTIEMBI.

XapaktepuzoBath OMOChHEpHYIO pOib YETIOBEKA.

[IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX U3MEHEHUH B Onocdepe.

OueHnBaTh MOCIEACTBHS 3arpsi3HEHUS BO3AYIIHOW, BOJHOM CpEIbl, U3MECHECHUS
KJIMMaTa, COKpalieHus OnopazHooOpasus.

®opMynupoBaTh COOCTBEHHYIO IMO3UIIMI0O IO OTHONIEHHUIO K TIJI00albHBIM U
PErHMOHANBHBIM JKOJIOTHYECKUM Tpo0jemMaM, apryMEHTHUPOBATh CBOIO TOUKY
3pEHUS.

HaspiBaTh npuyunHbBI MOSBICHUS IPUPOTOOXPAHHON ITUKU, PACKPHIBATh 3HAUCHUE

Imporpecca i MMpCog0JCHUA 9KOJIOIHYICCKOTI'O KpHU3nca

11 1
o CocymecTBOBaHHE MPUPOBI U YeJI0BeYeCTBA

CocymiecTBoBaHHE TMPUPOJLI W  HYEIOBEYECTBA.
Coxpanenue OuopazHOOOpa3usi Kak OCHOBa
YCTOMYMBOCTH o6uocdepsr. OcHoBa
pallMOHAJIBHOTO  YIpaBJICHUS  TPHUPOIHBIMU
pecypcaMu W WX HCIONb30BaHue. JlocTmkeHus

OMOJIOTHUHY U OXpaHa MPUPOJIbI

OCHOBHBIE BUJIbI JICATEIIBHOCTH O0yJarOIIUXCS

PackpeiBaThb  copepkaHME ~ TEPMUHOB M MOHSATUW:  PalMOHAJIBHOE
IIPUPOIOIIOIB30BaAHUE, YCTOWUNBOE PA3BUTHE, KOIBOJIIOLIUS.
XapakTepu3oBaTh PAUMOHAIBHOE HCIIOJIB30BAaHUE MPUPOAHBIX PECYPCOB;

OCHOBHBIC ITOJIOKCHUA KOHICIIIMN YCTOﬁqHBOFO pPa3BUTHUA

Pe3epBHOE Bpems 3 yaca




5. CUCTEMA OLEHKUA JOCTNXXEHUA OBYYAIOIIUMUCH
[INTAHUPYEMbBIX PE3VJIbTATOB OCBOEHUA OBPA3OBATEJIBHBIX
[TIPOTPAMM HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
YUYEBHBIU ITPEJIMET «BOJIOT UST»

KoHTposib y4eOHBIX JOCTHKEHUN OOy4YaromIMXcs, BKIIOYAIOIUNA HUX TPOBEPKY U
OLICHKY, SIBJIIETCS HEOTHEMJIEMOM COCTaBISIONICH (Hapsily € COJAEpKaHUEM,
METOJaMH, CpeacTBamMu, (opmMaMu Oprau3anud y4eOHOW JesSTEIHHOCTH)
oOpazoBarenbHOro mnpoiecca. OlieHUBaHUE SBISIETCS MPOLIEIYPON OIpeAesICHUs
COOTBETCTBUSl HWHJUBUIAYAIbHBIX JIOCTHXKEHHU OOYyYaloMUXCs IJIAHUPYEMbBIM
pe3yabTaraMm. CBOE KOJIMYECTBEHHOE BBIPAXKEHHE OIIEHKAa HAXOJIUT B OTMETKe. B
COOTBETCTBHHU c TpeOOBAHUSIMU benepanbHOTO roCyJ1apCTBEHHOTO
o0pa3oBaTeNbLHOIO CTaHJapTa cpenHero obmiero oopazoBanus (PI'OC COO)
OIICHKa Y4Y€OHBIX JIOCTHKEHHH 10 OWOJOTMH, KaK W MO JAPYIHMM Y4eOHBIM
peaMeTaM, peannu3yeT CUCTEMHO-IEATEIbHOCTHBINA, YPOBHEBBIN U KOMIUIEKCHBIN
noaxo/bl. CUCTEMHO-AEATEIbHOCTHBIA MOJIX0/ MPEANOJaraet, 4To CoAep KaHueM
OIICHKM BBICTYMAIOT MPEAMETHBIE M MeETalpeAMETHBIC Pe3yJIbTaThl 00Yy4YEeHUS,
BBIpQKEHHbIE B JIeITeNbHOCTHOM dopme. I[lpenMeToM OLIGHKH — SABISIETCSA
CIIOCOOHOCTh OOYyYaOIMUXCA K PEHICHUI0 Y4eOHO-TIPAKTUYECKUX U Y4eOHO-
MO3HABATENbHBIX 337a4. (DTO HE O3HavaeT, 4YTO B TEKYIIEM OIICHUBAaHUU HE
JIOJDKHO OBITH 3aJlaHUM Ha MPOBEPKY BOCIPOU3BECHUS M3YyUYCHHBIX OMPEACIICHHUM,
3aKOHOB U T. T1.) YPOBHEBBIM TMOAXOJ] PEATM3YeTCs] U 10 OTHOIICHHIO K
COJICP’)KaHHUIO OIIEHKM, U II0 OTHOIICHHID K WHTEPIPETAlUN pPe3yJIbTaToOB.
YPpOBHEBBIN MMOAXOJA B OLEHWBAHWUA — 3TO MCIIOJb30BAaHUE 33aJaHUN PA3HOTO
YPOBHSI CJIIOKHOCTH, HAMPABJIECHHBIX HA MPOBEPKY OJHOTO M TOTO K€ MPEAMETHOIO
pesyabrata. Kak mnpaBuio, pa3iauyaroT 3ajaHus 0a30BOro, MOBBIIMIEHHOTO H
BBICOKOTO YPOBHEW CIIOKHOCTH. YPOBHHM CIOKHOCTH 3aJlaHUM ONPEAEISIOTCSA
OCOOCHHOCTSIMH TIPOBEPSEMBIX yMEHUHN, KOHTEKCTOM 3aJaHusi U YHCIIOM
CYIIECTBEHHBIX ONepalnui, MNPeIyCMOTPEHHBIX TNPU BBHITIOJIHECHUW 3aJaHusl.
YPpOBHEBBIM NOAXOJ K UHTEPIPETALNHN PE3YIBTATOB — 3TO OINPEICICHUE YPOBHEMN

OCBOCHMSI  OOYyYAIOIIMMUCS  MPEAMETHBIX  pe3ynbTatoB. Yuciao  ypoBHel



OTIPE/IETSAETCS OCOOCHHOCTSIMH OLIEHOYHOM Tpouenypbl (IIpH HCIOIb30BAaHUH B

IIKOJIE TTATHOAIIIBHOM ITKAJIBI OICHMWBAHWA BBIICJIAIOT, KaK IIPABUJIO, TPU YPOBHA

YYEOHBIX JTOCTHKEHUM).

KputepuanbHO-HOpMATUBHOE OIICHUBAHHUE YUEOHBIX TOCTIKEHUHN 00y4Yaronuxcs

OtmeTka Ouenka ypoBHs | Onrcanue y4eOHbIX TOCTUKEHUI
y4eOHBIX
JOCTHXKECHUN
«3» bazoBbIit OrpaHn4eHHOE JIOCTHXKEHHE BCEX
IJIAHUPYEMBIX ~ pe3yJbTaTOB MO
KpUTEPHUSIM OIICHKH.
Bocnpoussenenue TpeOyeMBbIX
3HAHWM, YMEHHWW, HABBIKOB IO
o0Opasiry. [Ipu BBITIOJTHEHU U
JIEUCTBUI VCIIBITHIBACT
3aTPyHECHUS, KOTOPBIC
YCTPAHSIOTCS ~ MOJ  KOHTPOJEM
YUUTEIA. Uccnenosarenbckue,
KOMMYHUKATUBHBIE,
HH(POpPMAIIMOHHBIE  PETYJISATHBHBIC
yMEHUSI HEI0CTaTOYHO
chopMUpOBaHbI
«4» bazoBe1i Joctrxxenue IUIAHUPYEMBIX

pe3ynbTaToB OOyYEHHS] B LEJIOM.

JloctaTouyHOE OCBOEHHE TPEeOyeMbIX

3HAHUU, YMEHHUH, HAaBBIKOB,
CIIOCOOHOCTh MPUMEHSTH 1704
3 pekTUBHO B 3HAKOMBIX
CUTYyaLUsX. JencTBus
CaMOCTOSITEIIbHBIC W C

HE3HAUYUTEIHbHON IOMOIIBIO




YUUTEIIS. UccnenoBatenbekue,
KOMMYHUKATHBHBIC,
UH(OPMAITMOHHBIC, PETYJISTUBHbIC

YMCHHUA B I[OCT&TO‘IHOIZ CTCIICHU

c(hopMHpPOBaHbI
«5» IloBermenusii | [lomHOE JTOCTHKCHHE u
MIPEBBILICHUE TTAHUPYEMBIX

pe3ynbTaToB 00yueHus. CBoOoaHOE
BIajicHUEe TpeOyeMbIMU 3HAHUIMH,
YMEHHSIMH, HaBBIKAMH, CTIOCOOHOCTH
OPUMEHSTh HMX CAMOCTOSITEJILHO U
3¢ pexTuBHO HE  TOJIBKO B
3HAKOMBIX, HO HW B  HOBBIX
cutyauusix.  HccaenoBaTenbekue,
KOMMYHUKATHBHBIE,

uH(OPMAITMOHHBIE, PETYJISTUBHbIC

YMCHHUA NOCTATOYHO PA3BUTHI

KoMmIieKCHbIA MOAX0 MMPUMEHUM JUISI OLIEHKHU MPEIMETHBIX, METAIPEAMETHBIX U
JUYHOCTHBIX PE3yNbTaToB oOOywaromuxcs. [Ipu 3ToM HCHONB3yeTcss KOMILIEKC
OLICHOYHBIX  mpouenyp. Takod 1OAXOA TPU3BaH  OLEHUTHh  JUHAMHUKY
00pa30BaTeNbHBIX JOCTHXKEHUN 00yUJaOIIUXCsl C TOMOILBIO Pa3IMUHbIX METOJI0B U
dbopM, IOMOJHSIOIIMX JAPYr Jpyra, B TOM YHUCJE MPOEKTOB, MPAKTUYECKHUX,
UCCIIE0BATEIbCKUX 17} TBOPYECKUX  paboT; MOXET UCII0JIb30BaTh

CaMOCTOSITENIbHYIO OLIEHKY O0yJaronmxcs (CaMOOIeHKa, CAMOaHAIN3 U TIp. ).

Pe3ynbrathl 0cBOEHHs 00pa30BaTEIbHBIX MPOTPaMM Kak OOBEKT OLIEHUBAHUS
B ®I'OC COO coaepxarcst TpeOOBaHMSI K UTOTOBBIM pPE3yJIbTaTaM OCBOCHUS
oOpazoBaTeIbHBIX TporpaMM IO Ouosioruud (OTAEIBHO JJIsi  0a30BOTO M

yriayOJleHHOTo ypoBHeW u3ydenusi npeamera). Ha ocnoBe mpunateix POII mo




OMOJIOTMH, OLIEHOYHBbIE MaTepHalbl JJI TOCYJAPCTBEHHOM WTOTOBOM aTTecTalluH,
9TH K€ TPeOOBAaHMSI TOJDKHBI JIEKATh B OCHOBE TUIAHUPOBAHUS BHYTPHIIKOJILHOTO
OILICHUBAHUSI.

[Inanupyemble pe3ynbTaThl 1O OUOJIOTUHA MOKHO OObEIMHUTEH B HECKOJIBKO TPYIIIL:
1) ocBoeHMe NOHATHHHOrO ammapara (MCHOJb30BaHUE TEPMUHOB, MOHSTHUH,
pacro3HaBaHle OOBEKTOB, OINKWCAHWE 3HAYEHMsI TMPOIECCOB, HCIOIb30BaHUE
3aKOHOB Y 3aKOHOMEPHOCTEH ISl XapaKTEPUCTUKH MPOLIECCOB);

2) (opmupoBaHHE METOJOJIOTHUYECKUX YMEHUU (OCBOCHHME METOJOB HAYYHOTO
MO3HAHUS, IPOBEJICHUE OMBITOB MO HAOIIOICHUIO 32 OMOJIOTUYECKUMHU O0BEKTaMH,
OpraHu3allid W MPOBEACHUS] OMOJOTMYECKOTO JKCIEPUMEHTA, BbISABICHUE
3aBUCUMOCTH MEXJY HCCIEAYyeMbIMU BEIMYUHAMH, COOJIOJCHUE IPaBUI
0e30MmacHoro Tpyaa npu padote ¢ 1ad0opaTopHBIM 000PY/IOBAHUEM );

3) perieHHe KayeCTBEHHBIX M PACUYETHBIX OHMOJIOTMYECKHX 3aJad H3 00JacTH
(bU3MONOTHH, TUTOJIOTHH, TEHETUKH, HSKOJOTHUU, HBOJIOIUOHHOW OWOJIOTHH H
JIpYTUM pazzenam yueOHoro npeamera «buosnorus».

4) MOHUMaHHUE MPUKIIATHOTO 3HAYEHUS MOTYYEHHBIX 3HAHUHN (YMEHUS MPUBOIUTH
MPUMEPBI TPAKTUUECKOTO UCTOJIb30BaHUSI OOBEKTOB U MPOIECCOB B TOBCETHEBHOM
KU3HHM, obOecreunBaTh O€30MacHOCTh COOCTBEHHOTO 3/I0POBbSI M 370POBBSA
OKPYXAaIOIIHX, TPAMOTHOTO MOBEJICHUS B OKPY’KAIOIIEH cpeie).

5) ymenue paboratb ¢ wuHbopMauuer (aHamu3UpoBaTh HHGOPMALUIO U3
pa3sNUYHBIX HMCTOYHUKOB, OCBEIIATh JTHYECKHE AaCMIEeKThl B  OHOJIOTHH,
dbopMynupoBaTh W  ApPryMEHTUPOBATh COOCTBEHHYIO TMO3UIMIO, CO3JaBas
COOCTBEHHbBIE TEKCThI OMOJOTUYECKOT0 COACPKAHU).

VYuureno Ha ocHOBaHUM mOpemioxkeHHoro B @DOIl mnepeuHss mDpeaMETHBIX
pe3yJbTaToOB CieayeT cHOPMYIUPOBaTh INIAHUPYEMBIE PE3YyJIbTaThl IO OTICIbHBIM
TeMaM KypCOB, U BHYTPHU KaXJI0r0 Kypca ONpeIesIuTh NepEeUYeHb 3HAHUI U YMEHUH,
dbopMHpOBaHUE KOTOPHIX OOECIEUHUT JOCTIKCHHUE TIAHUPYEMOTO pe3ysibTara U

OyJeT CIyKUTh OCHOBOM JJIsI MO/1I00pa 3aJJaHU OIEHOYHBIX MPOLETYP.

BI/I,Z[I:I BHYTPHUIIKOJIbBHOI'O OLICHHUBAHN A



Ha Bcex ypoBHAX 00mero oOpa30BaHUS BBIACISAIOT JBE OOJBIINE TPYIIIHI
OIICHWBAHUS — BHYTPCHHEE (BHYTPHUIIKOJIBHOE) ¥ BHEIIHEE OIICHUBAHUE
(rocyiapcTBEHHasi UTOTOBasi aTTECTAIUsl, BCEPOCCUIICKME MPOBEPOUYHBIE PaOOTHI,
MOHUTOPHUHTOBBIC WCCTICIOBAHMS benepaibHOTO, PETHOHATILHOTO u
MYHUIIUNIATBHOTO YPOBHEH). BHYTpUIIIKOIBLHOE OlIEHUBaHKE MpeIHA3HAYAETCS JJIs
OpraHu3aluy Impoiecca oOOydeHHUs B Kjacce MO YYeOHBIM MpeaMeTaM U
pETyIUpyeTCcs JIOKATLHBIMU akKTaMu oOpa3oBaTeIbHOW opranusanuu. K Bumam
BHYTPUILIKOJILHOTO  OILICHMBAHUSI  NPEIMETHBIX  PE3YJIbTaTOB  OCBOCHUS
o0pa3oBaTeIbLHBIX TPOTPAMM OTHOCSITCS:

— CTapToBas JMArHOCTHKA, HAMpaBIICHHAas Ha OIEHKY oOOmeld TOTOBHOCTH
oOy4Jaronuxcst K 00y4eHHIO Ha IAHHOM YPOBHE 00pa30BaHMUs;

— TEKyliee OICHWBaHWE, OTpaKarollee WHIWBHAYAIbHOE IPOJBIKCHUC
0Oy4aromierocsi B OCBOCHUH MPOrpaMMbl yUeOHOTO TIPEIMETA;

— TEMaTH4YeCKOe OlICHUBAaHWE, HANpPABICHHOEC Ha BBISBICHUE U  OLECHKY
JTOCTIDKCHHSI 00pa30BaTEIbHBIX PE3YIbTaTOB, CBI3aHHBIX C M3YYCHHEM OTICITHHBIX
TeM 00pa30BaTeIbHON IPOrPAMMBIL;

— TIPOMEXYTOYHOE OIICHWBAHWE II0 WTOTaM W3yYCHHUsS] KPYIHBIX OJIOKOB
o0pa30oBaTeNbHOM MPOTPaMMBbI, BKJIIOYAIONIEH HECKOJbKO TEM, WA TI0
(bOopMHUPOBAHUIO KOMIUIEKCHOTO 0JI0Ka yueOHBIX JEHCTBUN;

— UTOTOBOE OIEHUBAHUE PE3YNbTATOB OCBOCHHS 00pa30BaTEIbHON MPOTPAMMBI 3a
y4eOHBIH TOJ.

B JaHHBIX PEKOMCHAALUAX PCYb HOﬁI[CT O TCKyHLIEM OLCHUBAHUU.

Teky1ee oleHUBaHuE

Tekyimass oIleHKa KaXXJ0ro oOydYarollerocs CKJIaJbIBaeTCs W3 MEePUOIUYECKON
OIICHKW WHJIMBHUIyAJIbHOTO PA3BUTHUS B OCBOSHUM MPOTPaMMbl YI€OHOTO MpeaMeTa
«buosorus».  Pe3ynprarel  TEKyIIEW  OLEHKM  SABJISIOTCA  OCHOBOM A
WHIUBUAYyaTIU3allMd ydyeOHOro mporecca. Tekyiias oOIleHKa MOXeT ObITh
dbopmupytomel (moaepKUBaIONIed W HAMPABISIIONICH yCHIIMS O00ydYaromierocs,

BKHIO‘{aIOIﬂefI €ro B CaMOCTOATCIbHYIO  OLCHOYHYIO I[GHTCHBHOCTB) 141



JTUArHOCTUYECKON, CIOCOOCTBYIOIICH BBISBICHUIO M OCO3HAHWUIO YUYUTEIEM U
OOy4JaromMMCsl CYIIECTBYIOIMUX MpoOjeM B 00ydeHuH. Tekyiiee oOlleHUBaHHE
JKeJIaTeIbHO MPOBOJUTh HAa KaKJOM YPOKE M BBISBISATH JOCTHKEHUS OTACIBHBIX
oOydJarommxcss B MpOIecce M3ydeHUs ydeOHOTo Marepuaia. B Tekymieil omeHke
HCIIOJIB3YIOTCSL pa3udHble (POPMBI M METOJIbI MPOBEPKH (YCTHBIE M NMUCHhbMEHHBIC
OMPOCHl HAa  YpOKaX, CaMOCTOSITEIbHBIC IIPOBEPOUHBIC, JA0OPATOPHEIE,
MPAKTUYECKUE U JOMAIITHUE PAOO0ThI, HHAUBUIYaJIbHBIC W TPYIIIIOBEIE IPOSKTHHIC U
uccleoBaTeNbckue paboThl, caMO- W B3aMMOOIICHKA, pedIeKCHs, OICHOYHBIC
JUCTBI W JIPYTHE) C y4EeTOM OCOOCHHOCTeH ydeOHoro mpeamera «buomorus» u
METOJHMKH TPETOJaBaHus, pean3yeMoi yuaurtenieM. J[JIg yCTaHOBJICHHs YPOBHS
OCBOCHHUS OOYYaIOIIUMHUCI KaXIO0M TEMbl Kypca TNPOBOJUTCS TeMaTHuecKas
IUarHoctuka (oueHka). JlmarHoctuka — cmoco® TMONy4eHUS HU3MEpSEMBbIX
nokaszareiied oOydeHHs, OOecCHeYHBAOIMIMX OOBEKTUBHOE W BCECTOPOHHEE
H3y4YeHHE YCIOBUM U PE3YyJbTATOB YUEOHOTO IpoIlecca, Criocod MPOsSICHEHUS BCEX

I/ISMeHeHI/Iﬁ, KOTOPBIC IMPOUCXOJAT B ITIO3HABATCIILHOM ITPOLCCCE.

KpurepnanbHoe OLIECHUBaHHE

[Tpu peanuzanuu pa3iuyHbIX (HOPM BHYTPEHHETO OLIEHWBAHUS 1LIEJIECO00pPa3HO
IIPUMEHATh KPUTEPHAIbHBIN IOAxoxA. KpurepuanbHOE OLICHMBAaHWE — IIPOILIECC,
OCHOBAHHBIM HAa aHAJIM3€ U OLICHKE 00pa30BaTENIbHBIX JTOCTHXKEHHN 00ydaronIuxcs
II0 KOMIUIEKCY B3aMMOCBS3aHHBIX IIOKaszaresnen. B psange ciydaeB 1okasaH
«OaybHBIA BEC» KaXKJI0M KPUTEPUATIBLHOM MO3UILIMH, KOTOPBIM 3aT€M YUYUTHIBAETCS
Ipy TEpeBOJE CYMMApHOIro Oajija B MpPUBBIYHBIE MNATHOAUIBHBIE OTMETKHU.
YcmoBueM  KpPUTEPUAIBHOTO  OLICHUBAaHMS  SIBISAETCS  NPEABAPUTEIIBHOE
O3HAKOMJIEHHE BCEX YYAaCTHUKOB 00Opa30BaTEJIbHOTO IPOIECCa, MPEKIE BCETO
o0yJaroluxcs, ¢ UCTOIb3yeMbIMU KpuTepusaMu. Vcronb30BaHne KPpUTEPHAIBHOTO
IIOAX0Ja K ONMCAHHUIO JOCTWKEHHUS IUIAHUPYEMBIX pPE3yJIbTaTOB JUIsl OLIEHKHU
MPEAMETHBIX W METAlpPEeIMETHBIX pEe3yJbTaTOB IPU BBINOJHEHUH THUIIOBBIX

KOHTPOJIBHBIX  OLOCHOYHBIX SaI[aHI/Iﬁ IIO3BOJINT IIOBBICUTh OOBEKTHBHOCTH



TPaJIUIIMOHHON MATUOAITILHOW CHCTEMbI OLICHKH U 00ECTeYUTh WHANBUAYAIbHOE
pa3BUTHE O0YUYaAIOIIHNXCS.

Kputepun onieHnBaHNs OCHOBHBIX (DOPM TEKYILETO OLICHUBAHMUSI

YcTHBIN onpoc (MHAWBUYATbHBIN WK (PPOHTANBHBIN). Y CTHBIA OMPOC, 0COOEHHO
(pOHTaJIBHBIN MO3BOJISET OLIEHUTh OOLIEe OCBOEHUE YUYEOHOro MaTepuasia, HO He
JaeT IMOJIyYUTh T[OJHOE MPEACTABIECHUE 00 ypOBHE OCBOCHMS 3HAHUU.
NHauBrUyallbHBINA OITPOC MO3BOJISIET MOJIYYUTh MPEACTABICHUE O MOJIHOTE 3HAHUI
YUEHUKA, TJIyOMHY €ro CyXIEHHUH, CaMOCTOSTEIbHOCTb M KYJIbTYpY pEUH.
OCOOEHHOCTBIO YCTHOTO OTBETa MO OMOJIOTHH SIBISIETCS MCIOJIb30BAHUE CXEM H
WUTIOCTpaluid, Tabnui, repOapHbBIX 00pa3loB, HATypajdbHbIX O00BEeKkTOB. [lpu
OLICHMBAHUU YCTHBIX OTBETOB II€JIECOO0OPAa3HO IOJIb30BATHCSA  CIEAYIOLIMMHU
KPUTEPUSIMU:

OTMETKa «5» CTAaBUTCS, €CIIM 00yYaroIIHMiics MOKa3bIBAET UCUEPIIBIBAIOLINE 3HAHUS
CYIIHOCTH TpOLECCa, SIBICHUS, TEOPUHU, 3aKOHA, 3aKOHOMEPHOCTH, I'PAMOTHO
UCITIOJIB3YET ISl OTBETa OMOJIOTMYECKYI0 TEPMHUHOJIOTHIO, IOTUYHO O 0OOCHOBAHO
BBICTPAUBAaeT apryMEHTAllMI0, CHOCOOEH MPUMEHSATh 3HAaHUS B HE3HAKOMOM
CUTYallUM, CaMOCTOSITEJIbHO HCIONb30BaTh HAIVISIAHBIE W JE€MOHCTPALlMOHHBIE
nocoOUsI U MaTepUaJIbl; OTBET MPABUIIbHBIN U MOJTHBIN;

OTMETKA «4» CTAaBUTCS, €CIM YUYEHUK MTOKA3bIBAET JOCTATOYHOE, XOTS U HEMOJIHOE
3HaHHME MaTepuaia, JOMyCKaeT HE3HAUUTENbHbIE TOTPEIIHOCTH WA PACXOXKACHUS
C BEPHBIM pEIICHHEM, NOATBEPKIAAET OTBET NPUMEPAMH, IOJIb3YETCS
OMOJIOTMYECKOM TEPMUHOJIOTHEN, CIOCOOEH MPUMEHSATh 3HAHUS B 3HAKOMOU H
U3MEHEHHOW CUTYyalusiX, CAMOCTOSITEIBHO HCIOJIb3YET HArJsiHbIE MOCOOUS U
JEMOHCTPALIMOHHBIE ~ MaTEpHUalibl;  OTBET  MPAaBWIBHBIA, HO  COAEPKUT
OIpeJieIeHHbIE TPOOEbl B U3JI0KEHUU MaTepHaa;

OTMETKa «3)» CTaBUThCS, €CIM OOydaroIMHCs MOKa3bIBaeT 0a30BOE MOHUMAaHHUE
y4eOHOro Martepuasa, JIeMOHCTPUPYS HEAOCTAaTOYHYIO €ro c(hOpMHpPOBAHHOCTS,
uMeeT MpoOesibl B 3HAHUAX, JOMYCKAET OLIMOKM M HETOYHOCTH B (OPMYIUPOBKE
OTBETa, CJIab0 apryMEHTUPYeT CBOM OTBET, 3aTPyAHAETCS B MPUBUICHUU

INPpUMCPOB, HILUIIOCTPUPYIOIIUX IIPOLECCHI, ABJICHHA, 3aKOHBI, 3aKOHOMCPHOCTH,



paboTaeT ¢ HArJIsSAHBIMA TIOCOOMSIMU W JIEMOHCTPAIMOHHBIMH MaTepHuaiaMu
UCKJTIOYUTENHHO 110 TOTOBOMY 00pasity, 6€3 mposBIECHUS CAMOCTOSITEIbHOCTH;

OTMETKa «2» CTaBUTCS, €CIM OOydYarolIuiicss He 0a30BOE MOHMMAaHUE Y4eOHOTO
MaTepuana, HE BBITOJHACT 3aJaHds IO O0pas3ily, He MOXKET OMNpPEAeIUuTh U
UCIIPaBUTh TPyOble OMMOKH Jlayke MpPH MOMOIIM YUYHUTENs; HE yMeeT paboTaTh C

ACMOHCTPAIUMOHHBIMH MAaTCpUAJIaMU U HAT'TEIAHBIMU ITOCOOMSIMU.

[TucrmeHHBIE PabOTHI MPOBEPSIOT 3HAHMS BCEX OOYYAIOMIMXCS OJHOBPEMEHHO,
O0onee OOBEKTUBHBI, AAIOT BO3MOXKHOCTb MOJYYUTh CPAaBHUTENIbHYIO OLICHKY
3HAaHWU KJlacca, BBISIBUTH OIIMOKHM Kjlacca B LIEJIOM U y KOHKPETHBIM YUYEHUKOB, U
clenaTh BBIBOJ O LEJIECOOOpPa3HOCTH MPUMEHSEMON yUYUTENeM METOIUKU
npenoaaBanus. [lucbkMeHHas MpoBepKa OCYMIECTBISIETCS B BUAEC OMOJOTHYECKHUX
JUKTAaHTOB, MPOBEPOUYHBIX U CAMOCTOSITEIBHBIX PAa0OOT, TECTOB, OMOJIOTMYECKHX
3ajad.

buonornueckuif TUKTaHT COCTOMT W3 TMEPEYHS BOMPOCOB, MPOBEPSIONINX 3HAHUS
Ha pEnpoAyKTHUBHOM YpOBHE, TpeOYyIOIUX OBICTPBIX U KpaTKUX OTBETOB.
Hanpumep: 3HaHuWe ompesesneHuss TEPMUHOB, (HOPMYITMPOBKMA HAYYHBIX TEOPHH,
3aKOHOB, YHCJIOBBIC 3HaueHus u mp. g ymobcTBa mpoBepKH padOThl yA0OHO
UCIIOJIb30BaTh KOJIMYECTBO 33JaHU, KPaTHOE IISATH.

[Tpu omeHke OMOIIOTUYECKOTO NWKTAHTA BO BHUMaHWE MPUHUMAIOTCS CIETYIOIINe
KpUTEPUU:

oTMeTKa «5» — Bce oTtBeThl BepHbl 5—10-15 (100%);

OTMeTKa «4» — paBWIBbHBIX 0TBeTOB 4—8-12 (80%);

OTMETKa «3» — MpaBUIIbHBIX 0TBETOB 3—6-9 (60%);

OTMETKA «2» — MPaBUIBbHBIX 0TBETOB 2—4—6 (40%).

TectupoBaHWe — KOHTPOJIb 3HAHUWA W MPEAMETHBIX YMEHHUU MPU MOMOIIUA TECTOB
pa3iauyHOro THUMa. TEeCT COCTOMT W3 BOIMNPOCOB PA3HOrO THIIA C BapHaHTAMU
OTBETOB (C BHIOOPOM OJHOTO WJIM HECKOJIBKMX BEPHBIX OTBETOB, C JIOTIOJHEHHEM
OTBETa, HA YCTAHOBJIEHUE COOTBETCTBUS, IOCJIEIOBATEIILHOCTH TMPOIECCOB U

SBJIGHMA W JIp.), HM3BECTHBIX JKECTKUX KpUTEpHUEB, OOpabOTKM U aHaIM3a



pe3ynbTaToB. TecToBbIE 3aJaHWs MOTYT OIlEHWBaThcs B | wmim 2 Oamna B
3aBUCUMOCTH OT THWIIA TECTOBOTO 3aJaHus. 3aJaHus C BBIOOPOM OJHOTO
IPaBUJILHOTO OTBETa OICHWBAIOTCS B | Oai, 3aJaHus Ha YCTaHOBIICHHE
MOCJICIOBATEILHOCTH, MHOKECTBEHHOTO BBHIOOpA, YCTAHOBJICHUE COOTBETCTBHUSI, C
JOTIOJTHEHUEM OTBETa OICHMUBAIOTCS B 2 Oajlla IIPH IMOJTHOCTBIO BEPHOM OTBETE. 1
OaJl1 BBICTABJIACTCS, CCIM TOJIBKO OJHMH M3 CHMBOJIOB, YKa3aHHBIX B OTBETE, HE
COOTBETCTBYET ATANIOHY. B ocTanmbHbIX ciiydasx BeicTaBisieTcst 0 6amios.

[Tpu oleHKe TecTa BO BHUMaHUE IIPUHUMAIOTCS CIICIYIONINE KPUTSPHUH:

orMmeTKa «5» — 80—100% oT umciia 6ajioB;

oTMeTKa «4» — 60-79% ot 0o011ero unciaa 0aios;

otMmeTKa «3» — 40-59% ot o01ero uncia 0aios;

oTMeTKa «2» — MeHee 40% oT olmiero yucia 0aaioB, a TAKXKE €CIM YUYCHHK He

IMPUCTYIINII K pa60Te HJIKX HC IIPCACTAaBUJI €C Ha IIPOBCPKY.

buonorndeckue 3anaun/3aaHus C pa3BEpPHYTHIM OTBETOM MPEICTABISIOT COOOM
3 PEeKTUBHBI UHCTPYMEHT IS Pa3BUTHS KPUTHUYCCKOTO MBIIIUICHUS U PabOTHI €
uHpopmaruer. OHU crOCOOCTBYIOT (OPMHUPOBAHUIO BAXKHBIX KOTHUTHUBHBIX
HaBBIKOB: aHajIW3a W CHUHTE3a, CpPaBHCHUS M 0000IIeHMS, KiacCHHUKaMU u
CHUCTEeMAaTH3alMK JaHHBIX. [Ipr 3TOM Ba)KHO OTMETUTH, UTO TaKHE 3a7a4l 4acTO HE
UMEIOT €IMHCTBEHHO MPAaBWJIBHOTO aJITOPUTMA PEILICHUS, YTO JIeJaeT MPOLEecC UX
BBITIOJTHEHUS 00jiee TBOPYCCKMM M HCCIIEI0BAaTEIbCKMM. buonornyeckue 3amauu
4acTo cojiepkaT WHGOPMAIUI0 B HESBHOW WM CKpBITOM dopme, Tpedyromien
YMEHUS €€ BBIABIATH M 00pabaThiBaTh. B 3aBHCHMMOCTH OT XapakTepa JaHHBIX,
MIPE/ICTABJICHHBIX B YCIOBUU, MOKHO BBIJICIUTH TPU OCHOBHBIX THIIA 33/a4: 3a/1a91
C TMOJHBIM HA0OPOM HEOOXOJAMMBIX JAaHHBIX; 3aJaud C HEIOCTaroIIeH
uHpopmaruei, TpeOyroIIeil TOMOJHUTEIFHOTO MONCKA; 3aJaud ¢ W30BITOYHBIMU
JAHHBIMH, CpEAN KOTOPBIX HYXKHO BBIJICTUTh CYIIECTBeHHbIE. [lpu oreHKe
OMOJIOTHYECKUX 3a]1a4 BO BHUMaHUE IPUHUMAIOTCS CIEAYIOIINE KPUTCPHUH:

OTMETKAa «5» CTaBUTCS, €CJIHM: TIOJHO PAaCKpPBITO COJIepKaHHE OTBETa B

COOTBCTCTBHMU C KPUTCPUAMH, YCTKO W IIPABUJIBHO 3aIlMCaHbI OMOJIOTHYECKHE



Hay4YHbIC TEPMHHBI; MPABWIBHO o(opmileHa 3ajava; B PEHICHHWH HET OIIUOOK;
peIIeHHEe COMMPOBOXKIACTCS O0BSICHEHUEM; 3aITHCaH OTBET;

OTMETKa «4» CTaBUTCS, €CIU: MPaBUIBLHO OQOpMIICHA 3ajada; B PEHICHUH HET
omuroOoK; pemnieHne oGopmiIeHo 6e3 0OBSICHEHUSI WM OHO COJEPKHUT HETOUYHOCTH,
3aIrcaH OTBET;

OTMETKa «3)» CTaBUTCS, €CJH: MPaBWIBHO OdopMIICHA 3ajadya; B PEIICHUH 3a1ad
JOIYIICHBI 1—2 ommOKu; pemenue ohopmiieHo 0e3 00BICHEHUS; 3aITUCaH OTBET;
OTMETKa «2» CTaBUTCS, €CIW: JIOMYIICHBI OMMOKH Tpu O(OpMIICHUHU 3a/adw,
MMEIOTCS MHOKECTBEHHBIC OIIMOKK B PEIICHUHU 3ajlay; pelieHue opopmiieHo 0e3

OOBSCHEHHUS; OTBET OTCYTCTBYET.

JlaGoparopHas pabota — (opMa CaMOCTOATENIBHOW PadOThl O0YYAIOIIMXCS IO
OMOJIOTHH, KOTOPBIM MperoiaracT BBIMOJTHEHUE MPAKTHUECKUX YHPaKHEHUH IO
MPUMEHEHUIO TEOPETUYECKOro MaTepuanga Ha IMPaKTUKE TOJI PYKOBOJCTBOM
yuntens. JlaGopatopHass paboTa SBISETCA CBS3YIOIMIEHM MEXIy Teopuen u
MPAKTUKOW. DTambl TMPOBEACHHUS JIA0OpaTOpHOM  paboThl:  oOsi3aTenbHas
TpeIBapuTeNibHAS TCOPETUYECCKAs TOJATOTOBKA, O3BYYMBAHWE TEMBI, MPOBEIACHUE
WHCTPYKTaXa, pacrlpeneraeHue oO0OpyJAOBaHHUS U WHCTPYKTUBHBIX KapTOYEK,
KOHTPOJIb ¥ KOPPEKIUS NEUCTBUI 00yJaronuXcsi, 3aMicCh PE3yIbTaTOB U BHIBOJIOB
B TeTpaau, 3akirouuTenbHas Oecema. OrneHuBaHue J1abOpaTOPHBIX PadboT
11€J€CO00Pa3HO MPOBOIUTD 110 KPUTEPHSIM:

OTMETKa «5» CTaBUTCS, €CJHM: BBINIOJHEHA paboTa B TMOJHOM 00beMe C
COOJTIOICHHEM TIOCTIEIOBATEIPHOCTH TMPOBEACHUS HAONIOEHUH, OMNBITOB W
W3MEPCHUI;, CaMOCTOSITEIbHO W pPAIlMOHATILHO BBIOpAHO BCE HEOOXOIUMOE
000py0BaHUE; BCE OMBITHI MMPOBEACHBI B YCIOBUAX, 00SCIIEUYNBAOIINX TTOJTYICHHUE
PE3yNbTATOB; B MPECTABICHHOM OTYETE MPABWIIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aMmucH, TaOJTUIBI, PUCYHKU, YEPTEKH, TpadUKH, BEIYUCICHUS U CIIETIaHbI BHIBOJIBI;
MPaBWJIbHO  BBHITIOJIHEH aHAJIM3 TMOTPENIHOCTEH; COOJoAeHBl  TpeOOBaHUs

0€e30IacHOCTH TPYAQ;



OTMETKa «4» CTaBUTCS, €CJIM: BBIMOJIHEHa padoTa B TOJHOM OOBEME U TIPH
YCIIOBUM TPOBEJCHUS HAONIOJACHUH, OINBITOB W W3MEPEHW; BBIOPAaHO U
MIOJITOTOBJICHO JUISI OIBITa 00OPYIOBaHHE, BCE OIBITHI MIPOBEACHBI, PE3YJIBTATHl U
BBIBOABI TIOJIYYCHBI HEOOXOAMMOW TOYHOCTHIO; B TIPEACTABICHHOM OTYETE
BBITIOJIHCHBI BCE 3aIMCH, TaOJMIIBI, PUCYHKH, YEPTEKU, rpaduKH, BHIYUCICHUS U
C/ICJIaHbl BBIBOJIBI; MPABHJIBHO BBIMIOJHEH aHAIW3 TOTPEIIHOCTEH; COOJIIOICHBI
TpeboBaHwMs 0€30MACHOCTH TPYa,;

OTMETKa «3» CTaBUTCH, €Clii: paboTa BBHINIOJHEHA HE IOJHOCTHIO, HO 00BEM
BBITIOJITHCHHON YacTH TAaKOB, YTO MOYKHO CJHIeJIaTh BBIBOJIBI, WM €CIH B XOJe
MPOBEICHMsI HAOIOICHUA, OMBITOB M M3MEPEHUN OBLIN JOMYIICHBI CIICTYIOIIHIC
OIIMOKU: OMBIT MPOBOJWUJICS B HEPAIMOHAIBHBIX YCJIOBHSX, YTO TPHUBEIO K
MOJYYECHUIO PE3yJbTaTOB C OOJbIIEH MOrpelIHOCThI0, WM B OT4YETEe ObUIU
JOMYIIEHBI B OOIIEN CIOXXKHOCTH HE OoJiee JBYX OIIMOOK (B 3alUCSAX €IMHUIL,
U3MEPEHUSIX, B BBIUMCICHUSX, Tpadukax, TaOIMIAX, CXeMax, aHaJIu3e
MOTPENTHOCTEH U T. J1.) HEe MPUHIIUIHAIBHOTO JIJIs JaHHOW pabOThI XapakTepa, He
MOBJIMSABIINX HAa pe3yJbTaT BBHITIOJHEHUS, WM HE BBINOJHEH COBCEM WIU
BBITIOJITHGH HEBEPHO aHAM3 IMOTPENTHOCTEeH, WM paboTa BHINIOJHEHA HE
MOJIHOCTBIO, OJTHAKO 00bEM BBITIOJIHEHHON YacTH TaKOB, YTO MO3BOJISAET MOJIYYHUTh
MpaBUJIbHBIC PE3YIbTAaThl M BBIBOJBI 10 OCHOBHBIM, MPHHITUIIMAIBHO Ba)KHBIM
3a/1auaMm paboThI;

OTMETKa «2» CTaBHUTCS, eciu: padoTa BBIMOJHEHA HE TMOJIHOCTBIO W 00BEM
BBITIOJITHGHHON YacTH pa0OThl HE TMO3BOJISET CACNATh MPABWIBHBIC BBIBOMABI, WM
HAOJIFOICHUS, OIBITBI, U3MEPCHMS, BBIYUCICHUS, MPOM3BOAMWINCH HETPABHUIIBHO,
WM B XO7I€ pabOThl M B OTYETE OOHAPYKUIUCh B COBOKYMTHOCTH BCE HEIOCTATKH,
OTMEUCHHBIC B TPEOOBAHMSIX K OIICHKE «3»; B TEX CIIydasX, KOTr/Ja 00ydJarOIIHics
MOKa3aJl OPUTMHAIBHBIN W HanbOojee palMOHATBHBIA TMOAXOJ K BBHITIOJHEHHUIO
paboTHI U B mpolriecce paboThl, HO He M30eXkKajl TEX MM MHBIX HEJIOCTaTKOB, OIICHKA
3a BBITIOJIHEHHE PAOOTHI MO YCMOTPECHHIO YYUTEISI MOXET OBITh ITOBBIIICHA 10

CpPaBHCHHIO C YKA3daHHBIMHA BBIIIC HOPMaMU.



[TpakTnueckass pabota — Qopma caMOCTOATEIBHONH pabOThl OOYYAIOIIMXCS IO
OMOJIOTHH, KOTOpasi MPEAIOJIaraeT BHIMOJIHEHUE MPAKTUYCCKUX YIPAKHEHUN IS
3aKpEIUICHUs], YIIIyOJCHUsT M Pa3BUTUSL TCOPETHUYCCKHX 3HAHWI Ha TPAKTHKE IO
3aJaHUI0 U TOJ KOHTposieM yumtens. [Ipaktudeckass paboTa MOXKET COCTOSTH W3
Ta0OpaTOPHBIX OMNBITOB, PEIICHUS 3aiad, OIPEIEeICHUsI CUCTEeMaTHYECKOM
IPUHA/UIC)KHOCTH PACTCHUN WM JKUBOTHBIX, 3aJlaHHMI HA NMPUMCHCHHUE 3HAHWH B
pEaNbHBIX CUTYallUsAX H IP. DTAlbl MPOBEICHUS MPAKTUICCKON pabOThI, a TaKXKe
OLICHMBAaHNE BapbUPYIOTCS B 3aBHCUMOCTH OT TUma paboTel. B ciydae
1a0OpaTOPHBIX OMBITOB MPAKTHYECKYI0 paboTy menecooOpa3HO OIEHUBATH II0
KPUTEpUSM sl JTa0OpaTOpHBIX padoT, B cClydyae pemeHus 3a1ad CclexyeT

HCIIOJIB30BATh KPUTCPUU AJIA OLCHUBAHUA 3a1a41 U T. IO.

[IpomexyTouHass aTrrecTaldsi W UTOroBoe oueHuBanue. dopmoi sABiseTCA
KOHTpoJibHass pabota. CojaepaHue KOHTPOJIBHOM paboThl 00yCiIaBIMBAETCS
tpeboBanusiMu ®PI'OC u POIl s nonmydyeHuss MHPOPMALMH U CTENEHU
MOATOTOBKM y4eHUKOB TpeOoBanusM @DPII mo Ouonoruu. Konrponbhas pabora
MOXET BKJIIOYAaTh TECTOBYIO YacTh M OIEHUBATHCA IO KPUTEPUSIM TECTOBBIX
3aJlaHdM, 3aJIaHUs C PA3BEPHYTHIM OTBETOM, B TOM YHCJI€ OMOJOTHYECKUE 3a/1auu
(MMEIOT TIPOMMCAHHBIE KPUTEPUH U OIICHUBAIOTCA MAaKCUMalIbHO 3 OayuiaMu).
Kputepun onieHMBaHMs 3a/1aHUM C pa3BEPHYTHIM OTBETOM CJIEAYIOIIHUE:

3 Oamra BBICTABIISICTCS 3a TIOJHBIA TPABUIBHBIA OTBET, BKJIIOYAOIINN BCE
HEOOXOJMMbIC DJIEMEHTHI (TpU U 0OoJiee) WU HE CoJAep KAl OMOJIOTHYECKUX
OIINOOK;

2 Oayuta BBICTABIIIETCS B CIIy4ae, €CJIU B OTBETE COJIEPIKUTCS OT MOJIOBHUHBI (2/3) 10
3/4 5neMeHTOB, YKa3aHHBIX B 3TAJOHE, U OTCYTCTBYIOT OMOJIOTMYECKUE OLTUOKH;

1 Gammom oOIlleHMBAETCS BBITOJIHCHHUE 3a/laHWsl B TOM Cllydae, €CIIH B OTBETE
JIOTYCKAIOTCSI HE3HAYUTEIIbHBIE OMOJIOTUYECKHE HETOYHOCTH, pacKpbiBaeTcs ot 1/4
(1/3) no nosnoBUHBI (2/3) 27I€MEHTOB;

0 6anIoB BHICTABISIETCS MPU OTCYTCTBUHU OTBETA, HAJMYUKM OTBETA HE HA BOIPOC

3aJIaHUS WU TPYOBIX OMOJIOTHYECKUX OLITHOOK.



HNTOroBoe oneHNMBaHUE MOXKET MPOBOJMWTHCA KaK B IMMCbMEHHOM, TAK U B YCTHOU
dbopme. HtoroBas mpoBepka HeoOXoaWMa HE TOJBKO JUISI TPOBEPKH 3HAHHM
oOydJaromuxcsi, HO 1 JUIsl OMPEICICHUs] CTEIIEHU OBJIAJIEHUS] MHTEIUICKTYIbHOU |
MIPAKTUYECKON JEATEIbHOCTBIO. YCTHasg MNPOBEPKA MOXKET OCYUIECTBISATHCS B
dbopme 3adera WM dKk3aMmeHa. J[Jg ycmemHoW MOATOTOBKM YCTHOM MpOBEpKe
oOyyaromuecss JOJDKHBI ¢ Hadajla M3Y4YeHHUs 3HATh KPUTEPUHU U TpeOOBaHHUS K
YPOBHIO MOATOTOBKH IO KaxJoh TeMe. [IuchMeHHas MmpoBepka NPOBOAUTCS B
dbopMe KOHTPOJIBHOM pabOThl MJIM UTOTOBOTO TECTHpOBaHUs. B 3aBUCHMOCTH OT
o0beMa KOHTPOJHUPYEMOIO0 MaTepuaia M NPOJOJLKUTEIBHOCTH €ro HM3y4eHUs
BBIJICTISIIOT (DOPMBI MTOTOBOM TMPOBEPKU: TEMATHUYECKYO0, 3a MOJYrojue, roj,

HUTOIOBYIO aTTCCTALIUIO 3a CPCIHIOIO IIKOJIY.

Hcnons3oBanre I1UGPOBBIX 00pa30BaTEIbHBIX PECYpCcOB (CpPeACTB OOyYCHUS,
MPEJACTAaBICHHBIX B O3JIEKTPOHHOM ¢opmaTe) yAoO0HO, TIOCKOJIBKY HMEeT
BCTPOCHHYIO CUCTEMY OLICHUBAHMS U MPU UCIOJIb30BAHUH ITPOBEPEHHBIX PECYPCOB

o0ecreynBaeT MOJHOIEHHYIO TPOBEPKY MO HEOOXOIUMOMY OJIOKY 3HAHUU.

[IpoekTHas neATEIBbHOCTh (DOPMHUPYET Y 00YUAIOIINXCS CIIOCOOHOCTH JICHCTBOBATH
CaMOCTOSITEJIbHO, MHUIIMATUBHO U OTBETCTBEHHO, UCMOJIb3Ys MPEAMETHBIC 3HAHUSA
B KauyeCTBE WHCTPYMEHTa [JIs peleHus mpoOJieMbl. YueOHas MpOeKTHas
JeATECIIbHOCTh HaIpaBjeHa Ha IOJy4YeHHE CYOBEKTHBHO HOBBIX 3HAHUW WIIH
obOoramieHue COOCTBEHHOrO0 OmbITa OOydaromerocss mnpu  00s3aTeIbHOM
MCIIOJIb30BaHUN HaYYHBIX METOJIOB MO3HAHUS MPpUpoAbl. OHa JOJKHA 3aBEPIIATHCS
MaTepUaibHbIM W TNPUMEHHMBIM MPOJYKTOM — MAaKeT, MOJIe]b, OTYETHbIC
MaTepualbl.

[TocnenoBaTeIbHOCT OCHOBHBIX JCUCTBUM MPU BBIMOJIHEHUH IMPOEKTA:

1. IToaroToBUTENBHBIN 3TAN (UAES IPOCKTA).

2. Opranu3alMOHHBIN JTAIl.

2.1. [InaHupoBaHUE NESITENHHOCTH.

2.2. cnionHeHue poeKTa.



3. Ortan npeacTaBiaeHUs TOTOBOTO NPOAYKTA.

4. DTam OIeHKH MpoIiecca U pe3yabTaToB PadOTHI.

OO0s13aTeIbHBIM YCIO0BUCM HpOGKTHOﬁ ACATCIIBHOCTHU ABJIICTCA BCACHUC JHCBHHKA,

B KOTOPOM OTpaAXKaArOTCA BCC ISTallbl pa6OTBI, 3ajadyn Id KaXA0ro JSTalla M

IMPOCIICI)KUBACTCA AJITOPUTM pa6OTBI HaJl IIPOCKTOM. OHGHHB&HI/IC HpOCKTHOﬁ

paboThl OCYHIECTBIISIIOTCA TMPHU MOMOIIM pa3paboTaHHBIX KputepueB. Kpurepuu

MoryT paspabarbiBaTthcsi B OO unm opraHusanuei, Ha 6a3e KOTOpPOW MPOXOIUT

KOHKYPC IPOEKTHBIX paboT. Bo3MOXKHbBIE KPUTEPHUH OLIEHKH MPOSKTHOU PabOTHI:

Otan DNeMEeHTHI 3Tana KonnuectBo Cymma 6anioB 3a
0aioB aTarn

[TogroroButensHsbI | DopMyaupoBKa 0-3 11
JTall pOOJIEMBI

Omnpenenenune nienu | 0-2

®opmar npoaykra | 0-2

3agauu OpoeKTa 0-2

Onenka 0-2

HEOOXOIUMBIX

pecypcoB
Opranms3armonssiii | CoctaBnenue miana | 0-3 21
JTal paboTHhI

Pa6ora c|0-5

uHpopmanuen

Coznanue npoaykra | 0-10

Benenne nneBuuka | 0-3

MPOCKTa
Oran Conepxanue 0-5 15
TIPEICTABIICHHUS BBICTYTUICHUS

[Ipe3entabenbHOCTh | 0-5

MPOTyKTa




[IpuMeHUMOCTh 0-5

IIPOIYKTa

DTan oeHKHN Pednexcus 0-10 10

Jl7is BBICTaBICHUS OTMETKH 3a MPOEKTHYIO AESITENbHOCTh MOKHO HMPUOETHYTh K
CTaHJapTHOM IIKaJie repeBoja 0ajuioB B OLEHKY:

OTMETKa «5» BBICTABIISIETCS, €CIM 00ydJaromuiics Habpan cymmapHo 57—49 6anos;
OTMETKA «4» BBICTaBISICTCS, €CJIM cyMMa 0aiioB cocTaBiisieT 48—40 0anios;
OTMETKa «3» BBICTABIISIECTCS Mpu cymme 6aiioB 39—28 6aos;

OTMETKA «2» BBICTABIIAETCS, €ClIM 0Oydaronuiicss HaOpain 27 OaljIOB U MEHBIIIE.

HccnenoBarenbckasi JeATEIbHOCTh HANpaBieHa Ha H3yYeHUE OOBEKTUBHO
CYILIECTBYIOIIUNA SBJICHUM, OOBEKTOB WJIM MPOILECCOB (HampuUMep, MPUPOIHOE
apienne — ¢otocunre3). HcecnegoBanwe B Ouonoruu  Oasupyercs Ha
HKCIEPUMEHTAJIbHBIX METOJaX IMO3HaHusA. Pe3ynbTaToM HCCIEIOBaHUS MOXKET
OBITh TOJy4YeHHOE HOBOE (YCIOBHO) 3HAHWE WM MOJENb IMpoIllecca/siBICHUS.
[TocenoBaTenbHOCTD AEUCTBUN MPU BBITTOJIHEHUN HAYYHOT'O UCCIICIOBAHUS:

1. Beibop TeMbI ucciaegoBaHus (MMOMCK UMEIOIINXCS TPOTUBOPEUHNA).

2. IlocTaHoBKa 1€NIM U 3a7a4 UCCIIEI0BaHUSI.

3. O030p nuTEpaTyphl MO BEIOPAHHOU TEME.

4. BriOOp METOM0B UCCIEOBAHUS U pa3padOTKa aJiIrOpUTMa SKCIEPUMEHTATbHON
JEATEIIbHOCTH.

5. IlpoBenenue uccnenoanus. I[lporecc BkiIroyaeT cOOp JaHHBIX, MPOBEIACHHUE
AKCIIEPUMEHTOB, HAOIIOICHUI UITH OTIPOCOB.

6. Untepmperanus pe3yabratoB. BrimtogaeT oOpabOTKy CTaTUCTUYECKUX JTaHHBIX,
BBISIBJICHUE 3aKOHOMEPHOCTEH M CpaBHUTEIBHBIM aHAIUu3 C MOPEeAbIIYyIIUMU
UCCIIEIOBAHUSIMU.

7. Odopmnenne pabotsl. OdopmileHHE BKIIOYAET CTPYKTYpUPOBAaHUE MaTepuala,
MPAaBWIbHOE ITUTUPOBAHUE MCTOUYHMKOB M TPEACTABICHUE JAHHBIX B HATrJISTHOMN

dopme (rpaduku, TaOAHILIBI).




OHeHI/IBaHI/Ie HCCIICAOBaHNA OOJDKHO OCYIICCTBIITBCA B COOTBCTCTBHU C

KPUTEPUSIMU,

pa3paOOTaHHBIMM B  00Opa3oBaTeIbHOMN

OopraHu3anuu 501041

OpI‘aHI/IBaHHefI, HpOBOI[HHleI KOHKYPCBI HUCCIICOAOBATCIbCKUX pa60T. OHGHI/IBaHI/IC

UCCJIEIOBATENBCKUX  PaboT

BO3MOKHO OCYHICCTBJIATH

COOTBCTCTBUHU C

IMPpUBCACHHBIMU B Ta6J'II/IH€ KpUTCPUAMU OOCHHUBAHUA UCCICA0OBATCIILCKUX pa60T.

Oran paboThl

DJeMEeHTHI dTara

bamsr

CymMma GamioB 3a

oTal

Tema

HCCICA0OBAaHUA

DopMyIMPOBKa

poOJIeMbl

AKTYyaJIbHOCTh

HCCJIICAOBAaHMN

dopMynupoOBKa
HCCIIEIOBATEIBCKOTO

BOTIpOCa

0-2

6

[lens u 3amaumn

dopMyIupoOBKa

oejim

0-2

CooTBeTcTBUE 3a1a4

eI paboThl

0-2

O630p

JIUTEPATYPbI

CocraBienue
CIIICKa U
paBUIILHOE
IUTUPOBAHUE

HNCTOYHHUKOB

JlocToBepHOCTH

HNCTOYHHUKOB

0-2

MeTtonbl

HCCIIEIOBAHNA

CoOTBETCTBHE
METOI0B eI

paboTHI

0-3

[IpoBeneHue

COop naHHBIX




HUCCIIEIOBAHUSI [IpoBenenue 0-3

AKCIIEPUMEHTA

Nutepnperanus Cratuctuyeckas 0-2 6
pe3yJIbTaToB 00paboTka

pEe3yNbTaTOB

BrisiBiieHuE 0-2

3aKOHOMEPHOCTEN

CoOTBETCTBHE 0-2

P IYIITUM

HUCCIIEAOBAHUSIM I10

TeMe
Odopmienue YHUKaIBHOCTD 0-2 4
paboThI TEKCTa HE MEHeEe

70%

[IpencraBnenne B | 0-2

HarJIsAHOM hopme

Jlis  BBICTaBJIEHHS OTMETKM 3a HCCIEIOBATENbCKYI0 JEATEIbHOCTh MOXHO
NPUOETHYTH K CTAHAAPTHOM IIKaje nepeBoja OAJIOB B OLICHKY:

OTMETKa «5» BBICTABIIACTCS, €CITU OOy4aromuiics Habpan cymmapHo 33—28 6aios;
OTMETKA «4» BBICTaBJISICTCS, €CJIM CyMMa COCTaBJsieT 27—22 6aioB;

OTMETKa «3» BBICTaBIIAETCS Npu cymme 21—-16 6anos;

OTMETKA «2» BBICTABIIICTCS, €CJIM HaOpaHo 15 6ayioB 1 MEHBIIIE.

Pednekcus, camoorieHka

OcHoBHast 3amadya (POPMUPYIOIIETO OLCHUBAHUS — pa3BUTHE pedIeKCUu U
CaMOOLICHKM OO0y4aloluxcs. YUuTelb, o0ecrneynBas Ha YpPOKax perysipHyIO U
NOCTOSTHHYIO OOpaTHYIO CBSI3b, MOTHBHPYET OOYYaIOIIUXCS COBEPUICHCTBOBATH
CBO€ 00yueHHUe, 0CO3HABATh KPUTEPHH OLIEHUBAHUS, BOBJICKATHCSI B CAMOOIICHKY H

pebnekcuro. DPHEKTHBHBIME TMPUEMaMU Pa3BUTHS CAMOOIICHKH  SIBJISTFOTCS




UCIIOJIb30BaHUE YEK-JIUCTOB (WJIM JIMCTOB CAMOOIEHKHN) MPAKTHUYECKH Ha KaXKIOM
YpOKE€ M OTYETOB MO CAMOOIIEHKE MO HTOraM HECKOJIBKHX YPOKOB HIIM HUTOTaM
U3y4eHUs] TeMbl. YeK-IMCThl MOTYT TMpeajaraThCsi B pa3iuyHOH ¢opme B
3aBHCHUMOCTH OT (OpPMBI ypoKa M XapakTepa Hu3ydaemMoro marepuana. Camas
npoctas popma — 3To TabauIa, B KOTOPOH 1Mo o0muM HazBaHHeM «UTo y3HaIH U
yeMy Hay4YWIHCh» II€PEUUCIICHBl 3aJaud ypOKa, KOTOpble (OPMYIHUPYIOTCS B
NeATeTbHOCTHON ¢opMe: 3HaI (GopMylTy WM 3aKOH, MOHUMAK (DU3UIECKUN
CMBICJI BEJIMYHMH, MOTY pa3iNdaTh, MOTY paclo3HaTh, MOTY MPHUBECTH MPHUMEPHI,
MOTY OOBSCHUTH, MOTY PEIIUTH 3a/1ady, MOTY COCTaBHUTh IJIaH OMbITa U T. 1. [Ipu
3TOM B KaXJIOM CIydyae YMEHHE «IPUBA3BIBACTCA» K KOHKPETHBIM JJIEMEHTaM
coJepKaHusl ypoka. Pe3ynpTaThl aHaiau3a 4YEK-JIMCTOB IIO3BOJISIIOT BBIIBUTH
3aTpyJHEHHS 00yJaIONUXCS U 3alNIAaHUPOBATh WHANBUAYATbHYIO KOPPEKIIHOHHYIO
paboTy Ha MOCIHEAYIOLIUX YpOKax, a TakKe BbIIACIUTh pe3yJbTaThl (YMEHUs),
KOTOpBIE OCTaJIMCh HE OCBOCHHBIMH MHOTMMHU OOy4alOUIMMHCS Kilacca, M
3alJIaHUPOBATh TOTIOJHUTENbHBIC 3a1aHus A1 (POPMHUPOBAHUS STUX YMEHHUI MpU

paboTe Ha CIEeYIONINX YpPOKax.

6. Pabouas mporpamma cocTaBiieHa ¢ y4eToM mporpammbl Boctiutanus UY OO

((H@TpOBCKaSI HIKOJIa»:

No OpraHu3aius/KOHCYNIbTallM|/y4acThe B MEPOIPUSITHH

BxitodueHne  3JE€MEHTOB  BOCIHTATEIBHOM  pabOTBl B YPOUHYIO

NEATEIIBHOCTD

1 ["oponckue npoekTol: «Cy000Tbl MOCKOBCKOTO IIKOJIBHUKA

2 [TpoekTHas neATenbHOCTh Hay4yHO-TpakTUyeckas koHdepenuus «llar B
HayKy»

3 [IpoekTHass  AeATENbHOCTh  HAy4YHO-TIpAKTHUYeCKas  KOH(pepeHUus

«I"OpH30HTBI OTKPBITUI

4 YuacTue B KOHKypcax, BAKTOPUHAX U T.II.

5 Yuacrtue B0 Bcepoccruiickon 0MMIIMaae IKOJIbHUKOB

6 JleHnb poccuiicKol HaAyKH




Jlenp 3ammThl 3eMiIn

8 [Tpoekt «bomblie, yem ypok!»

9 [TpenMeTHBIN pa3roBOp: HHTEPECHBIE KEMCHI U3 MIKOJIbHBIX MPEIMETOB

10 DKCKypCHOHHAasl TporpaMma 1o r. Mockse, Tepputopuu Poccun

11 Bceepoccuiickuii  ypok: «OKonorus M dHEprocOepekeHue» 1aedathl

DHeprocOepexeHue

pecypcoB

H  paduOHAJIBbHOC HOTp€6JIeHI/I€ IMPUPOIHBIX
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