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MOSICHUTEJIBHAS BATIMCKA

Pabouyast mporpamma 1o 6MOJIOTUU COCTaB/IEHA B COOTBETCTBUU C TPEOOBAHUSAMMU:

- ®enepanbHOro 3akoHa 0T 29.12.2012 Ne 273-D3 «O6 ob6pazoannu B Poccuiickoit eneparinny,

- ®enepanbHoro 3akoHa ot 24.09.2022 Ne 371-®3 «O BHecenun usmeHeHuil B denepanbHblil 3aK0OH
«0O06 ob6pazoBanuu B Poccuiickoii deneparumny;

- @eslepanbHOrO roCy1apcTBEHHOIO 00pa30BaTENbHOTO CTaHJapTa OCHOBHOI'O 00IIEro 0Opa3oBaHus,
YTBEPKACHHOTO MprKazoM MuHucrepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepanuu ot 31.05.2021
r. Ne 287;

- [Ipukaza MunuctepctBa npocsemienus Poccutickont @eaepammu Ne 568 ot 18.07.2022 "O BHeceHun
U3MEHeHUH B (elepanbHblii TOCyJIapCTBEHHbIN 00pa3oBaTeNbHBIA CTaHAApT OCHOBHOTO OOILEro
obpazoBanus" (3apeructpupoBas 17.08.2022 Ne 69675);

- Ilpukaza MunucrepctBa npocsemenuss Poccuiickonn ®enepauun Ne 370 or 18.05.2023
"OO0 ytBepxkaeHUU (emepaabHO 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOTO 00IIero oobpa3oBaHus"
(3apeructpuposan 12.07.2023 Ne 74223);

- [TocTtanoBnenus ' maBHOTO rocygapcTBEHHOTO caHUTapHOTO Bpada P® ot 28 centsadps 2020 r. No 28
«O06 ytBepxaenun canutapubix mpasui CII 2.4.3648-20 «CaHuTapHO-3MHAEMHOIOTHYECKHE TPEOOBAHU
K OpTaHU3alMsIM BOCIIUTAHUS U OOYUYEHHUsI, OTJbIXa U 0370POBIIEHUS aeTeil 1 Mononexu» (BMecte ¢ «CII
2.4.3648-20. CanutapHble paBuia...»);

- IloctanoBnenuss [7MaBHOro rocyJapCTBEHHOTO CaHMTApHOro Bpada Poccuiickonn ®enepanuun
or 28.01.2021 Ne 2 «OO0 yrBepkaeHHMM caHUTapHbIX mpaBuil U HopMm CanlluH 1.2.3685-21
«'urneHnvYecKkre HOPMATUBHI U TpeOoBaHUS K obOecreueHnto 0e30nacHOCTH U (WiH) 0e3BpeAHOCTH st
yesioBeKa (PaKTOPOB Cpeibl OOUTAHUSY,;

- Ilpukaza MunuctepctBa mnpocBemenus Poccuiickoit @Penepamuu ot 22.03.2021 Nell5
«O06 ytBepxkaeHuu llopsiika opraHum3anuy M OCYILECTBIEHUS 00pa30oBaTEIbHOM JEATEIILHOCTH
[0 OCHOBHBIM O00II€00pa30BaTeIbHBIM IPOrpaMMaM — O0pa30BaTEIbHBIM IPOrpaMMaM HadyalbHOTO
00111er0, OCHOBHOT'O O0ILIEro M cpeiHero odiero oopasoBanus» (mpukas Berynaet B cuiy ¢ 01.09.2021 u
nerictyet 10 01.09.2027);

- ITucbma MunuctepctBa Ilpocsemenuss Poccuiickoii ®eneparmu ot 19.03.2020 NeI'/1-39/04
«O HampaBIeHUM METOJUYECKHX pekoMeHAanui» (MeToaudyeckue peKOMEHJAMU O pealu3aluu
00pa30BaTeNbHBIX MPOrpaMM HavyaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeAHero oomero oopasoBanus,
00pa3oBaTeNIbHBIX MPOrpaMM CpeIHEro mnpodeccHuoHaTbHOTO O00pa30BaHUA U JOIMOJHUTENbHBIX
00111e00pa30BaTeNbHBIX MPOTrPaMM C MPUMEHEHHEM JJIEKTPOHHOTO OOY4YeHHsS M JUCTAHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTH);

- HIHCTPYKTHUBHO-MeToan4Yeckoro nucbmMa Komwurera mo o6pazoBanuio ot 21.05.2015 r. Ne 03-20-
2057/15-0-0 "OO opraHW3alUMK BHEYPOYHOW JCATEILHOCTH MpPU pealu3aluu  (elepaibHbIX
rOCyJJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYAIBHOTO OOIIEr0 M OCHOBHOI'O 00111er0 00pa3oBaHuUs
B 00Opa3oBaTenbHbIX opranu3zanusax Cankr-IlerepOypra';

- Ilucema MunnctepcTBa mpocBemieHus Poccuiickoit ®epeparmu ot 11.10.2022 Ne03-1505
«O peanuzanyu 3aHATUA BHEYPOUHOU JEATEIIBHOCTH «Pa3roBOphI O BAXKHOMY;

- YcraBa u nokanbHbIX akToB [ BOY rumuaszum Ne 271 Caunkr-IlerepOypra;

- OCHOBHOM 00pa30BaTEIHLHON MPOTpaMMBbl OCHOBHOTO 0bmiero oopazoBanus ' bOY rumnaazum No271
Cankr-IletepOypra.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O NIPEAMETA «BUOJIOT' U51»

VY4eOusblii penmeT «buonorus» pa3BuUBaeT MPEACTaBICHUS O MO3HABAEMOCTHU KUBOUM MPHUPOABI U
MeToAax e€ MO3HaHWS, OH IO3BOJISIET CPOPMHUPOBATH CHCTEMY HAyUYHBIX 3HAHMW O JKMBBIX CHCTEMaXx,
YMEHUS UX TOJIy4aTh, IPUCBAMBATH U MPUMECHSTh B )KU3HECHHBIX CUTYAIHSIX.

Bronorndeckass moAroToBka oOecIeYMBAET MOHUMAaHHWE OOYYAIOIIMMUCS HAy4YHBIX MPHHIIUIIOB
YEJIOBEUYECKOU JICATEIBHOCTH B TPUPOJEC, 3aKIIAJIbIBACT OCHOBBI IKOJOTHYECKOH KYJIBTYpBI, 3lI0POBOTO
00pa3a >KU3HHU.

HEJIU U3YYEHUSA YYEBHOTI'O IPEJMETA «BUOJIOT USI»

HensiMu n3yueHus OMOJIOTUU HAa YPOBHE OCHOBHOT'O OOIIETO OOpa30BaHUS SIBIISIIOTCS:

e QOpMHUpPOBAHME CHCTEMbl 3HAHMW O TPU3HAKAX M TPOIeccax IKU3HEIACATCILHOCTH
OMOJIOTMYECKHUX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIUH;



e (opMUpOBaHUE CUCTEMBI 3HAHUN 00 OCOOCHHOCTSIX CTPOEHUS, )KU3HEIeATEILHOCTH OpraHu3Ma
YeJI0BEKa, YCIOBUIX COXPAHEHUS €r0 3/I0POBbS;

e popMUpOBaHHWE YMEHHH TMPUMEHSATH METOAbl OWONIOTUYECKOW HAayKu [UIsl HM3ydeHUus
OMOJIOTMYECKHUX CHUCTEM, B TOM YHCJIC U OPTaHU3Ma YeJIOBEKa,

e opMUpOBaHHE YMEHUI UCIIOIB30BaTh HH(OPMALIMIO O COBPEMEHHBIX JTOCTIKEHHUAX B 001aCTH
OWonoruM Il OOBSCHEHUS TMPOIECCOB W SBICHUN KUBOW TPUPOJLI H IKU3HEICATEIHHOCTH
COOCTBEHHOT'O OpraHU3Ma;

e (OpPMHUPOBAHNE YMEHHI OOBACHITH POJb OHMOJIOTMH B MPAKTHYECKON ACATEIHHOCTH JIIOJACH,
3HaYeHUEe OMOJOTUYECKOro pa3sHooOpasus A coxpaHeHusl Omochepsl, MOCIEACTBUS NEATEIHHOCTH
4eJioBeKa B IPUPOJIE;

e popMUPOBAaHUE JKOJOTUYECKOW KYIbTYpbl B IEJSIX COXpPaHEHUS COOCTBEHHOTO 3I0POBbS U
OXpaHbl OKPYKAIOIIECH CPEIbL.

Jloctuxxenue neneit odecrieunBaeTcs perienueM cienyromux 3AJJAY:
eIpuoOpeTeHNEe 3HAHUK OOYUYAIOIMMHCS O XUBOW MPHUPOJIC, 3aKOHOMEPHOCTAX CTPOCHHS,
JKU3HEJIEATENIbHOCTH U CPeI000pasyIolIeii poiii OPraHu3MOB; YEJIOBEKE Kak OMOCOIIMANIBHOM CYIIIECTBE; O
pOJIi OMOJIOTHYECKON HAYKH B TIPAKTUYCCKOM JCSITEIIBHOCTH JIIOJIEH;

e OBJIAJICHUE YMEHUSMU NPOBOAUTH HCCIEIOBAaHUS C HCIIOJIB30BAHUEM OHOJIOTHYECKOTO

000py1oBaHMs ¥ HAOJIOICHUS 32 COCTOSIHUEM COOCTBEHHOTO OpTraHU3Ma;

e OCBOCHHE TPUEMOB PabOTHl ¢ OHMoNOrHueckoi MHbopMalueil, B TOM YHclIe O COBPEMEHHBIX

JIOCTIOKCHHSX B 001aCTH OMOJIOTHH, €€ aHAIN3 U KPUTHIECKOE OLICHUBAHUE;
® BOCTIUTaHUE OMOJOTUYECKH M JKOJOTHYECKH TPAaMOTHOW JTUYHOCTH, TOTOBOM K COXPAHEHHUIO
CcOOCTBEHHOTO 3710POBbsI U OXPaHbl OKPY KAIOIIEH CPEJIbI.

MECTO YYEBHOI'O IPEJJIMETA «bBUOJIOI'US1» B YYEBHOM IIJIAHE

B coorBerctBun ¢ ®I'OC OOO Ouonorus sBisercs oO0A3aTENbHBIM IPEIMETOM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pazoBanus. JlaHHas mporpaMMa MpeaycMaTpuBaeT U3yuyeHue OHMOJIOTHH B 00BheMe
238 yvacoB 3a nATH JieT 00y4deHus: U3 pacuera ¢ 5 mo 7 knacc 1 yac B Henento, 8-9 kiacc 2 yaca B HEJIEIIO.
TEMaTUYECKOM IUIAaHUPOBAHUU JUISl KaKJOTO KJlacca IMpensiaraercsi pe3epB BPEMEHHU, KOTOPBIM yUUTeNb
MOJKET HCII0JIb30BaTh IO CBOEMY YCMOTPEHHIO, B TOM YHCJIE ISl CAMOCTOSATENbHBIN paboT 1 0000IaronX
YPOKOB.

YYEBHUKH

1. CusornazoB B.A. buonorus. 5 kinacc M. Ilpocsemenne 2021

2. Ilaceynuk B.B.. buonorus. IlokpeiToceMeHHbIE pacTEHUS: CTPOEHHE U KU3HEAEATEIbHOCTb.
JIuneitnpiil kypc. M. [Ipocsemenne 2022

3. Tlaceunuk B.B. buonorus. Muoroo6pasue pacrenuii. bakrepun. I'puOsl

M. IIpoceemenue 2022

4. Konecos /I.B., Mam P./[.bensie 1.H. buonorus. Yenosek. 8 k1. — M.: [Ipocda, 2018.

5. KpukcyHnos, E. A., Ilaceunuk, B. B. buonorus. Beenenne B 0611yto Ononoruto 9 kiacc: yueOHuK
Juis 0011e00pa3oBaTeNIbHBIX YUeOHbIX 3aBefeHu. - M.: [Ipoda, 2020. -287 c. [Taceunuk B.B., Kamenckuii
A.A. buonorus. Benenue B 06mryto 6uosoruto 9 xnacc. M; JIpoda;2017

COIEPKAHUE YYEBHOTI'O ITPEJIMETA
5 KIIACC

1.buoJsiornsi — Hayka o KMBOWM nmpupojae

1. buoJsiorusi — Hayka 0 »KMBOM NpUpoae

[Tonstre o xu3nu. [Ipu3HaKu KUBOTO (KJIETOUHOE CTPOCHHE, MUTAHUE, IbIXaHUE, BbIIEICHHE, POCT
u 1p.). OObEKTHl KUBOM M HEXKMBOW NMPUPOABI, UX cpaBHEHME. JKUBas M HEXHUBasi IPUPOJA — €IUHOE
1enoe.

buonorust — cucrema Hayk o xuBo# npupoe. OCHOBHBIE pa3fesbl Ouoaoruu (00TaHUKA, 300JI0THS,
AKOJIOTHS, LUTONOTHS, aHaToMus, ¢usuonorus u ap.). [Ipodeccun, cBszanHbie ¢ Ouonoruei: Bpad,
BETepUHAp, TICHXOJIOT, arpOHOM, >KUBOTHOBOA H 1p. (4—5). CBs3b OMONOTHHM C OPYTMMH HayKaMu
(marematuka, reorpadus u ap.). Ponp Ouonoruu B MO3HAHWUU OKPYIXKAIOLIETO MHUpa U MPaKTHYECKOU
JIeSITEIbHOCTH COBPEMEHHOT'O YEJIOBEKA.



Kabuner 6uonorun. IIpaBuia nmoBeaeHuss U paboThl B KAOMHETE ¢ OMOJOTHUYECKUMHU TIPHOOpaMH H
MHCTPYMEHTaMH.

buonoruyeckue TEpMHUHBI, MOHATUS, CUMBOJIbL. McTouHuMkuM Ouonorndyeckux 3HaHui. Ilomck
MHPOpPMALlUM C HWCHOJH30BAHMEM PpA3IMYHBIX HCTOYHHKOB (HAYYHO TMIOMyJIsIpHAs JIUTEparypa,
CIpaBOYHUKH, IHTEpHET).

2. MeToabl n3y4eHus ’KUBOW NPHPOIbI

Hayunble MeTOABI N3y4eHUs KUBON MPUPOJIBI: HAOIOJCHUE, SKCIIEPUMEHT, ONMCAaHUe, U3MEPEHHE,
Kjaccupukanus. YCTpPONUCTBO YBEJIWYHUTEIbHBIX MPUOOPOB: JIynbl U MHUKpockona. IIpaBuna paboTsl
YBEJIIMYUTEIBHBIMUA IPUOOPAMH.

Meton onucaHuss B OMOJOTUM (HArJSOHBIA, CIOBECHBIM, cXxemMaTHueckuil). MeTon u3MepeHus
(MHCTpYMEHTBI H3MepeHus). MeTtoJ kiaccu(UKalMu OpraHU3MOB, NPUMEHEHHE JABOMHBIX Ha3BaHUM
oprann3moB. HabiroieHrne u SKCIepUMEHT KaK BeIyIIHUE METO 1B OMOJIOTHH.

Jlabopamopnvie u npakmuyeckue pabomul

1. Usyuenue maGopaTopHOro OOOpYyIOBaHUS: TEPMOMETpbI, Bechbl, damiku lletpu, mpobupku,
MeH3ypku. [IpaBuia paboTsl ¢ 000py10BaHHEM B ILIKOJIBHOM KaOUHETE.

2. O3HaKOMJIEHHUE C YCTPOICTBOM JIyIIbl, CBETOBOIO MUKPOCKOIIA, IIpaBuiia pabOThl C HUMHU.

3. O3HakOMJIEHHE C PAaCTUTENbHBIMU M >KMBOTHBIMM KIETKaMM: ToMara M apOy3a (HaTypajbHble
npenaparsl), UHQy30puH Ty(denbKu U TUApbl (FOTOBbIE MUKPOIPENapaThl) C OMOUIBIO JIYIIbl U CBETOBOIO
MHUKpPOCKOIIA.

OKCKypcuu unu 8U0eosIKCKypcuu

OBgnazieHre MeTO1aMu U3Y4YeHHUs JKUBOU NPUPOJIbI — HAOIIOIEHUEM U SKCIIEPUMEHTOM.

3. OpranusMsl — TeJIa )KUBOI NPUPOALI

[TonsTue 06 opranusme. JlosaepHsie U sIepHbIE OPraHU3MBI.

Knetka u e€ otkpsiTue. Knerounoe crpoenue opranu3zmos. Llutonorus — Hayka o kietke. Kierka
— HauMMEHbIIAsl EMHNIIA CTPOEHUS U )KU3HEAEATEIbHOCTU OPraHn3MoB. CTpOEHUE KIIETKH M0l CBETOBBIM
MHUKPOCKOIIOM: KJIETOYHasi 000JI04Ka, [IUTOILIa3Ma, SJIpo.

OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. KileTKH, TKaHU, OpraHbl, CUCTEMBI OPIaHOB.

KuznenestenbHOCTh OpraHu3MoB. OCOOEHHOCTH CTPOEHMSI U IMPOLIECCOB KUZHEACSITENHOCTH Y
pacTeHui, )KUBOTHBIX, OaKTEepUil U rPUOOB.

CBoiicTBa OpPraHM3MOB: IUTaHUE, JbIXaHUE, BbIJCJIEHUE, JBIKEHHE, Pa3MHOXKEHUE, pa3BUTHE,
pa3ApakuMOCTh, IPUCTIOCOOIEHHOCTh. OpraHu3M — €IUHOE IIEIIOE.

Pa3nooOpa3ue opraHu3MoB U uX Kiaccugukanus (TaKCOHbI B OMOJIOTHUHU: IIApCTBA, TUIIBI (OTIEIbI),
KJIacChl, OTPpsAbI (IOPSIIKK), CEeMENCTBA, poJibl, BUIbL. bakrepun u BUpYyChl Kak (hOpMBI )KU3HU. 3HAUEHUE
OaxTepuil ¥ BUPYCOB B IPUPOJE U B KU3HU YETIOBEKA.

Jlabopamopnvie u npakmuyecxkue pabomul

1. VI3yueHue KIeTOK KOXKHIIbI YTy  JIyKa IO JIyOW U MUKPOCKOIIOM (Ha MPUMEPE CAMOCTOATEIbHO
IIPUTOTOBJIEHHOTO MHUKpOIIpenapara).
2. O3HakomieHue c MIPUHIUIIAMHA CHUCTEMAaTHUKHU OpraHU3MOB.
3. HaGmonienue 3a motrpeOaeHrneM BOJIbl PACTEHHUEM.

4. OpranusMsl U cpea oOMTaAHUSA

[Tonatue o cpexe oburtanus. BopHas, Ha3eMHOBO3IyIIHAs, MMOYBEHHAas, BHYTPHOPraHU3MEHHas
cpenpl obutanus. IlpencraButenu cpen ooOutanusi. OcCOOEHHOCTH Cpel OOWTaHUS OpPraHU3MOB.
[TpucnocoOnenus opranu3MoB K cpejie ooutanus. Ce30HHbIE U3MEHEHUS B )KU3HU OPraHU3MOB.

Jlabopamopnwie u npakmuueckue pabomul

BrsiBiienue nprcrnoco6aeHuii OpraHu3MoB K cpesie OOMTaHus (Ha KOHKPETHBIX IPUMEpPax).

DKCKypcuu unu u0eoIKCKypcuu

PacTuTenbHbIi U KUBOTHBIN MUP POAHOIO Kpasi (KpaeBeIEHUE).

5. Ilpupoanbie cood1ecTBa

[Tonatue o mpupoAHOM coobuiecTBe. B3anMMOCBS3M OpraHU3MOB B MPUPOJHBIX COOOIIECTBAX.
[Tumessle cBs3u B cooduiecTax. [umensie 3BeHbs1, 1Ienu U ceTy nutanus. [Iponssoautenu, norpedutenu
U pa3pylLINTeNId OPraHMYeCKUX BEIIECTB B MPHPOIHBIX coodiiecTBax. [Ipumepsl NpupoaHbIX COOOIIECTB
(;tec, mpyn, 03epo u Ap.).

HckyccTBeHHBIE COOOIIECTBA, UX OTIIMYUTEIbHbBIE IPU3HAKU OT MPUPOAHBIX coo0mecTB. [IpuunHbI
HEYCTONYHMBOCTH UCKYCCTBEHHBIX CO00IIECTB. POJIb HCKYCCTBEHHBIX COOOIIECTB B KU3HU YEJIOBEKA.



[Tpupoansie 30861 3emin, ux ooutarenu. Graopa u payHa npupoaHbIX 30H. JlanAmAD T TPUPOTHBIE
U KyJIbTYPHBIE.

Jlabopamopmsie u npakmuuecxue pabomol

N3ydeHne NCKyCCTBEHHBIX COOOIIECTB M UX OOMTaTeNeH (Ha mpuMepe akBapruyMa u Jip. ).

DKCKypcuu unu 8U0e0IKCKypcuu

1. W3ydenue mnpupomHbIX cooOmecTs (Ha TpUMEpe Jieca, o3epa, Mpyaa, Jdyra W Ap.).
2. V3y4yeHne ce30HHBIX SBICHUN B dKU3HU MPUPOTHBIX COOOIIECTB.

6. 7KuBasi npupoaa u 4eji0BeK

V3MeHeHMs B MPHUPOJE B CBSI3U C Pa3BUTHEM CEJIBCKOIO XO3SHCTBA, MPOM3BOJCTBA U POCTOM
YUCJICHHOCTH HAceJIeHWs. BiusHue dYenoBeKa Ha JKHUBYIO NPHPOAY B Xoae uctopuu. [mobanbHbIE
HKOJIOTHUECKUE MPOOJIeMBbl. 3arpsi3HEHHE BO3AYIIHOM W BOJHON 000704eKk 3eMid, MOTEepU MOYB, UX
npenorepamerne. I[lyTn coxpaHeHUs OHONOTHYECKOrO pa3sHooOpaszms. OxpaHsieMble TEPPUTOPUHU
(3amoBeTHUKH, 3aKa3HUKHU, HAIIMOHAJIbHBIE MMApKU, MaMSITHUKH pupoabl). Kpacuas kaura P®. Ocoznanue
JKU3HU KaK BEJIMKOUI IIECHHOCTH.

Ipakmuueckue pabomol

[TpoBenenne akuuu Mo yOOpKe Mycopa B OJrpKaifiem Jiecy, mapke, CKBepe WM Ha MPHIITKOJIEHON
TEPPUTOPUH.

6 KJIACC

1. PacTure/ibHBIN OPraHu3m

borannka — Hayka o pacteHusix. Paznmensl Ooranuku. CBs3b OOTaHUKH C JIPYIMMH HayKaMd U
TexHuKou. OOIIMe MPU3HAKK PaCTCHUM.

PasnooOpa3ue pacteHuil. YPOBHU OpraHW3allid PACTUTEIBHOTO OpraHu3Ma. Bricmime u HHU3IINE
pactenus. CriopoBble U CEMEHHbIE PACTEHUSI.

PactutenbHas kierka. M3ydyeHne pacTUTENbHON KIETKU O]l CBETOBBIM MUKPOCKOIOM: KJIETOYHAs
o0oJiouKa, 11po, HUTOIUIa3Ma (IUIaCTUIbl, MUTOXOHPUHU, BAaKyOJIH C KJIETOYHBIM COKOM). PacTurenbHbie
TKaHU. OyHKIUU paCTUTEIbHBIX TKaHEH.

Opransl ¥ CUCTEMBI OPraHoB pacTeHuil. CTpoeHHe OpPraHoB PACTUTENLHOTO OpPraHu3Ma, UX Pojb U
CBSI3b MEX]y COOOM.

JlabopartopHble U MpaKTUUYECKHe paboThI

1. 3y4yeHre MUKpOCKOIMUYECKOTO CTPOEHMSI JIUCTA BOJHOTO PACTEHHUS JIOJEH.

2. V3y4yeHue cTpoeHusl paCTUTENbHBIX TKaHEW (MCIOIb30BaHUE MUKPOIPETIapaToB).

3. MI3yueHue BHEUIHETO CTPOEHUS TPABSHUCTOIO LIBETKOBOI'O pAacTEHUs (Ha )KMBBIX WM TepOapHBIX
HK3EMILISIpaxX PacTeHUM): nacmyuiba CyMKa, peibka TuKas, JIOTHK KU 1 1p.).

OKCKypCUHU WIN BUJICOIKCKYPCUU

O3HakoMJIEHHE B MPUPOJIE C IBETKOBBIMHU PACTECHUSIMHU.

2. CTpoeHne U KU3HEACATEJIBHOCTh PACTUTE/ILHOI0 OPraHU3Ma

IInranne pacrenus

Kopenb — opran mo4yBeHHOro (MHHEpajIbHOro) nutaHus. KopHHM M KOpHEBbIe cHUCTeMbl. Bumibl
KOpHEW M TUIIBI KOPHEBBIX CUCTEM. BHelllHee U BHyTpEHHEE CTPOCHHUE KOPHS B CBSI3U C €r0 (PYHKIMSIMH.
KopueBoii uexnuk. 30Hbl kopHsA. KopHeBble Bosnocku. Poct kopHs. IloriomieHue KOpHsSMH BOABI U
MUHEPAJBHBIX BEIIECTB, HEOOXOAUMBIX pacTEHUIO (KOPHEBOE AaBiIeHUE, ocMoc). BunonsMenenue kopHeil.
[TouBa, e€ mnogopoaue. 3HaueHHe 00paObOTKH NOYBHI (OKYUHBAHUE), BHECEHUS yI0OpEHUH, TPOPEKUBAHUS
MIPOPOCTKOB, TIOJIMBA JJIS )KM3HU KYJIBTYpPHBIX pacTeHuil. ['uapononuka.

[ToGer n nouku. JIucropacnonoxenue u auctoBas Mmozauka. Ctpoenue u ¢pyHkuuu aucta. [Ipoctsie
U CJIOXKHBIE JTUCTh. Bunonzmenenus nuctbeB. OCOOEHHOCTH BHYTPEHHETO CTPOCHUS JIUCTA B CBSI3U C €T0
(byHKUMAME (KOXKHIIA U YCTHULA, OCHOBHAS TKaHb JINCTA, IIPOBOASIIIE ITy4KH). JINCT — OopraH BO3AyIIHOTO
nutanus. @orocuHTe3. 3HaueHHe (POTOCHHTE3a B IPUPOJIE U B )KU3HH YEIOBEKA.

JlaGopaTopHbIe U MpaKTUIECKUE pabOTHI

1. N3yueHue cTpoeHHsI KOPHEBBIX CHUCTEM (CTEp)KHEBOW M MOUYKOBATOW) Ha MpHMeEpe repOapHBIX
HK3EMIUISPOB WJIM KHUBBIX PACTCHHA.

2. 3yueHne MuKporpenapara KJIeToK KOpHSI.

3. M3y4ueHue cTpoeHUs BETr€TaTUBHBIX U T€HEPATUBHBIX MTOYEK (HA IIPUMEPE CUPEHU, TOMOMIS U I.).

4. O3HaKOMJIEHHE C BHEIIHUM CTPOCHHMEM JHCTbEB U JIHCTOPACIONONKEHHEM (Ha KOMHATHBIX
pPacTEHHUSX).



5. I3yueHne MUKPOCKOIMYECKOT'O CTPOEHUS JIUCTA (Ha TOTOBBIX MUKpONpenapaTax).

6. HabGmroienue nporiecca BbAECIEHUS KUCIOPO/Ja Ha CBETY aKBAPUYMHBIMH PACTEHUSIMH.

JlpIxaHue pacTeHHUs

JlbixaHue KopHs. PbIxjieHre nouBbl AJis yIydIlIEHUs JbIXaHUsI KOPHEH. Y CI0BUsI, MPENSTCTBYIOIINE
JbIXaHUIO KOpHeH. JIucT kak opran apixanus (ycTbU4HBIN anmapar). [locTymienue B IMCT aTMOC(epHOTro
Bo3ayxa. CuiibHas 3anbUIEHHOCTh BO3yXa KakK MPEMsITCTBUE Ui AbIXaHUs JUCTheB. CTebenb Kak oprax
JbIXaHUs (HaJIM4YMe YCThUI] B KOXHIE, deueBUUYeK). OCcoOEHHOCTH AbIXaHUs pacTeHuil. B3aumocBs3p
JIBIXaHUsI pACTEHUS ¢ (POTOCUHTE30M.

JlaGopaTopHble U IpakTHYECKHUEe pabOThI

N3yueHne ponu peIXJIEHUS I JbIXaHUs KOPHEH.

TpaHcnopT BelIeCTB B pacTeHUN

Heopranuueckue (Boaa, MUHEpaJIbHbBIE COJIM) U OPraHUYECKUE BelecTBa (OENKU, KUPDI, YTIEBOBL,
HYKJICMHOBBIE KHCJIOTBI, BUTAMHUHBI U Jp.) pacTeHuss. CBsA3b KIETOYHOTO CTPOEHHs CTedsisi C ero
¢yuxkmusamu. Poct crebns B mmHy. Kierounoe crpoeHue crebuisi TpaBSHUCTOIO PACTEHUS: KOXKMIIA,
HPOBOJIAIINE ITyYKH, OCHOBHAs TKaHb (mapenxuma). Kierounoe crpoenue cteOist APEBECHOIO pacTEeHUs:
Kopa (mpoOka, J1y0), kamOuii, npeBecuHa u cepaneBruHa. Poct crebnst B Tommuny. [IpoBonsmue TkaHu
KopHs. TpaHCropT BOABI U MUHEPAJIBHBIX BELIECTB B PACTEHUH (COCYABI IPEBECUHBI) — BOCXOJIAIINN TOK.
Hcnapenue Bonbl yepe3 credesib U JUCThS (TpaHcnupanus). Peryisnus ucrnapeHusi BOAbl B PaCTCHHH.
BnusHue BHEIIHMX YCIOBMM HAa HMCHAapeHUE BOAbL. TpPaHCIOPT OpPraHMYECKUX BEIIECTB B PACTEHUHU
(cutoBuaHBIE TPYOKH JTyOa) — HUCXOAAMUM TOK. [lepepacnpeneneHue u 3armacannue BEIeCTB B PACTCHUH.
Bunousmenénnble mnoOeru: KopHeBHIE, KiIyOeHb, JykoBuua. WX cTpoeHue; OHOJIOTHMUECKOEe U
XO03MCTBEHHOE 3HAYCHHUE.

JlaGopaTopHble U IpakTH4YECKHUEe pabOoThI

1. OOHapy’keHHEe HEOPTAHUYECKUX  OPTAaHMUECKUX BEIIECTB B PACTCHHH.

2. PaccmarpuBaHue MUKPOCKOITMYECKOTO CTPOCHHS BETKH JIepeBa (Ha TOTOBOM MUKpOIIpenapare).

3. BoisBieHue nepeiBHKEHUs BOIbI 1 MUHEPAJIbHBIX BELIECTB 110 APEBECUHE.

4. VccneoBaHue CTPOCHUSI KOPHEBUILA, KITyOHS, TyKOBHUIIBI.

Poct pacrenus

OopasoBarenbHble TKaHU. Konyc HapacTanus moOera, pocT KOHUMKa KOpHA. BepxymieuHsld u
BCTaBOYHBIH pocT. PocT kKopHA 1 cTe0s B TONLKHY, KaMOuil. OOpazoBaHue FOJUYHBIX KOJIEL Y JPEBECHBIX
pactenuil. Bnusiaue ¢uroropmMoHoB Ha pocT pacTeHusi. PoctoBble nBrxkeHUs pacteHui. Pazsutue nodera
u3 nouku. BerBienue nmoOeros. YmpapieHue poctoM pacteHus. @opmupoBanue KpoHbl. [Ipumenenue
3HAHUI 0 pOCTE paCTEHUs B CEILCKOM X03sicTBe. Pa3BuTHe OOKOBBIX TOOETOB.

JlaGopaTopHbie 1 IpakTUIECKUe pabOoThI

1. HaGroenue 3a pocToM KOpHS.

2. Habmronnenue 3a poctom mooera.

3. Onpenenenue Bo3pacTa JepeBa 10 CIUITY.

PasmMHOkeHue pactenus

BereratuBHOEe pa3MHOXEHHE LBETKOBBIX pPAaCTEHUH B MpHUpoAe. BereratnBHoe pa3MHOKEHHE
KyJIbTypHBIX pacTeHuil. Kionsl. CoxpaHeHHME NPU3HAKOB MAaTEPUHCKOIO pacTeHHs. XO35SHCTBEHHOE
3HaYEHUE BET€TaTUBHOIO pa3MHOXEHMs. CeMEHHOE (TeHEpPAaTUBHOE) pa3MHOXKEHHE pacTeHui. L{BeTku u
cousetrus. Omnbuienue. [lepekpécTHoe ombuleHHE (BETPOM, >KMBOTHBIMH, BOJOH) M CaMOOIBLICHHE.
JlBoiiHoe orutopoTBopeHue. HacnenoBanue nmpusHakoB o6oux pacteHuil. OOpa3oBaHUe MIOA0B U CEMSH.
Tunsl mnonoB. PacnpocTpanenue miaogoB U ceMsiH B mnpupoje. CocTaB U CTpOEHHE CEeMSH. Y CIOBUS
npopactanus ceMsH. [loaroroBka ceMsiH k noceBy. Pa3BuTie npopocTKoB.

JlaGopaTopHbie 1 IpaKTUIECKUE PaObOThHI

1. OBnanenue mnpuéMaMy BETETATUBHOIO pPa3MHOXKEHMS pacTeHUil (UepeHKOBaHHE I00Eros,
YEpEeHKOBAHUE JIMCTHEB U JIp.) HA MpUMEpe KOMHATHBIX PAaCTeHHUH (TpaJecKaHLUs, CEHIIONNs, OeroHus,
CaHCEBbEpPA U Ap.).

2. 3yueHne CTpOCHHS 1IBETKOB.

3. O3HaKOMJIEHHE C PA3IMYHBIMU TUIIAMH COLIBETUH.

4. 3yueHue cTpOeHUsl CEMSH IBYOJbHBIX PaCTEHUH.

5. 3y4yeHue cTpoeHus CEMSH OJHOJOJIbHBIX PACTEHUM.

6. OnpenieneHne BCXOKECTH CEMSIH KYJIbTYPHBIX PACTEHHUM U TOCEB UX B TPYHT.

Pa3Butne pactenus



Pa3Bute 1nBeTrkoBoro pacreHus. OCHOBHbIE NEpHOABI pa3BUTHA. LMK pa3sBUTHS LIBETKOBOIO
pactenus. Biusiaue GpakTopoB BHEUIHEH Cpeabl Ha pa3BUTHE LBETKOBBIX pacTeHH. JKU3HEHHBIE (POPMBI
LIBETKOBBIX PACTEHHUH.

JlaGopaTopHbie U IpaKTUIECKUE PabOThI

1.HabmroneHue 3a pocToM U pa3BUTHEM LIBETKOBOTO PACTEHMS B KOMHATHBIX YCJIOBUSX (Ha mpUMepe
(daconu Wiv MOCEBHOTO TOPOXa).

2. OnpeneneHue yclIoBUN IPOPACTaHUSA CEMSH.

7 KJIACC

1. Cucremaruyeckue rpyninbl pacTeHUl

Knaccubukanus pacrenuit. Bupg kak ocHoBHas cuctematuueckas kareropus. Cucrema
pacturenbHoro mupa. Husmme, BbicIIne CIIOpPOBBIE, BBICIIME CEMEHHbBIE pacTeHus. OCHOBHBIE TaKCOHBI
(kaTeropuu) CUCTEMaTUKHU pacTeHUi (LJapcTBO, OTAEN, Kiacc, MOPsAI0K, CeMEUcTBO, po, Buad). Mctopus
pa3BUTHS CUCTEMATHKH, ONIMCAHUE BUJIOB, OTKPHITHE HOBBIX BUJOB. Pob cucTeMaTuku B OMOJIOTHH.

Husmme pactenus. Bomopocnu. OOmas xapakTepuctuka Bojopocield. OIHOKIETOYHBIC |
MHOT'OKJIETOUYHbIE 3€JIEHbIE BOAOpOCHH. CTpOEHHE U IKUZHEIACATENIBHOCTh 3€JIEHBIX BOJOPOCIEH.
Pasmuoxenue 3enéHpix Bojopociieit (0ecronoe u nojaosoe). bypsie 1 kpacHble BOAOPOCIH, UX CTPOEHUE U
JKU3HEACSITeIbHOCTh. 3HAaUeHHE BOJIOPOCIICH B IPUPOJIE U )KU3HU YeJIOBEKa.

Bricmue ciopoBbie pactenus. MoxoBunanbeie (Mxu). OOmiasi xapaktepuctuka MxoB. CTpoeHHE H
KHU3HEEATEIFHOCTh 3€JEHBIX U C(HArHoBbIX MXOB. [IpHCIIOCOOIEHHOCTh MXOB K KH3HH Ha CHJIBHO
YBIQXHEHHBIX MMO4YBaxX. Pa3MHOXKEHUE MXOB, LIMKJ Pa3BUTUS HA MPUMEPE 3€JIEHOTO MXa KyKYyLIKUH JIEH.
Pons MxoB B 3a0osaunBaHuu 1mouB M TopdoobpazoBanuu. Vcnonp3zoBanue Ttopda U MPOIYKTOB €ro0
nepepaboTKU B XO35IIICTBEHHOM 1€ATEIbHOCTH YeJIOBEKa.

[Mnaynosuansie (ITnaynsr). XBomesuansie (XBomu), [TanoporuukoBuansie (IlanopotHukm).

OO01ast XxapakTepucTUKa. Y CI0KHEHHE CTPOSHUS MAalOPOTHUKOOOPA3HBIX PACTEHUH 110 CPaBHEHHIO
¢ mxamMH. OcCoOOEHHOCTH CTPOEHHMS M JKU3HEIEATENbHOCTH IUIAyHOB, XBOUIEH M MAlOPOTHHUKOB.
PasmHoxeHne  manmopoTHHKooOpa3HbIX.  Lluknm  pa3BuTuss ~ mamopoTHHkKa.  Ponb  peBHUX
MaropOTHUKOOOPA3HBIX B 00pa30BaHUK KAMEHHOTO YTJIsl. 3HaU€HHE MarlOpOTHUKOOOPA3HBIX B MIPUPOJIE
KU3HH YEJIOBEKa.

Bricine cemenHsle pacteHus. ['onocemenHble. OOmias XxapakTepuUCTHUKa. XBOWHBIE pacTeHHUs, UX
paszHooOpasue. CTpoeHHe U KHUIHEACSITETbHOCTh XBOMHBIX. Pa3MHOKEHNE XBOMHBIX, IIUKJI Pa3BUTHS Ha
IIpPUMEpE COCHBI. 3HAUEHUE XBOMHBIX paCTEHUI B IPUPOJE U KU3HU YETIOBEKA.

[TokpsiTocemMeHHbIe (1IBETKOBBIE) pacTeHus. OOmiast xapakrepuctuka. OCOOEHHOCTH CTPOEHUS U
JKU3HEJEATENIbHOCTH MOKPBITOCEMEHHBIX KaK Han0oJee BBICOKOOPTaHW30BAaHHOW TPYyMIbl PacTEHUH, UX
rocroacTBo Ha 3emuie. Knaccudukaiys NMOKPBITOCEMEHHBIX pacTeHHWil: kiacc JIByJIoJibHBIE M Kiacc
OpnnopnonpHele. [TpusHaky kinaccoB. LUk pa3BUTHS TOKPBITOCEMEHHOTO PACTEHUS.

CemMelicTBa MOKPHITOCEMEHHBIX * (LIBETKOBBIX) pACTEHUN. XapaKTepHble MPU3HAKH CEMENUCTB Kilacca
JBynonbubie (Kpectousernoie, mnu KamycTtHble, Po3ouserHsie, mnn Po3oBele, MOTBUIBKOBBIE, WM
bo6ogrie, ITacnénosrie, CrokHOUBETHBIC, WM AcTpoBbie) U Kiacca OmxHononbHble (JInnelinbie, 3makw,
win MstnukoBsie)**. MHorooOpasue pactenuil. Jlukopacrymue npeacraButenu cemeincTs. KynpTypHble
MPEJICTAaBUTENN CEMENCTB, UX UCIOIb30BAHUE YETOBEKOM.

* — M3y4aroTcst TpH ceMencTBa pacTeHH 10 BBIOOPY YUHUTENs C yUETOM MECTHBIX YCI0BUH. MOXHO
MCIIOJIb30BaTh CEMEMCTBA, HE BOLIE/IIINE B [IEPEUEHb, €CIIU OHU SIBIISIFOTCS] HanboJiee pacpoCTpaHEHHBIMU
B JaHHOM PETHOHE.

** — Mopdonorudyeckas XapaKTepUCTHKA M OINpPEACIICHHE CEeMEWCTB Kiacca JIBymOibHBIE H
cemeiicTB Kinacca OTHOIOIBHBIE OCYIIECTBISIETCS Ha 1a00paTOPHBIX M MPAKTHYECKUX paboTax.

JlaGopaTopHbie U IpaKTUIECKHUE PabOThI

1. 3y4yeHue cTpoeHus: OJHOKJIETOUYHBIX BOAOPOCIEH (Ha MpUMEpe XJIaMUIOMOHAbI ¥ XJIOPEILIIBI).

2. W3ydyeHue CTpoeHHUS] MHOTOKJIETOYHBIX HHUTYATBIX BOJOpOCHEed (Ha MpUMEpe CHUPOTHPHI U
YIJIOTPHUKCA).

3. M3y4yeHue BHEUIHETO CTPOCHUS MXOB (Ha MECTHBIX BUJAX).

4. V3yueHue BHEIIHETO CTPOEHMSI MAIIOPOTHUKA WIIA XBOILLA.

5. V3yueHue BHEUIHETO CTPOEHUS BETOK, XBOW, IIUIIEK W CEMSH TOJOCEMEHHBIX pacTeHui (Ha
IIPUMEPE €JI1, COCHBI UJIN JIMCTBEHHUILIBI).



6. M3yueHne BHEIIHEro CTPOEHHsI MOKPHITOCEMEHHBIX PACTEHUH.

7. U3yuenune npusHakoB npencrtaButeneii cemeiictB: Kpectousernoie (KamyctHeie), Po3onseTHbie
(Po3oBrie), MotbuibkoBbie (boOoBrie), [TacnénoBbie, CnoxHouBeTHbIe (AcTpoBbie), JluneitHbie, 3maku
(MstnukoBbie) Ha repOapHBIX U HaTypalbHBIX 00pa3lax.

8. OnpezneneHue BUJOB pacTeHUH (Ha mpuMepe TpEX ceMeiCTB) ¢ UCIONIb30BaHUEM OIpeaeInTeNei
pacTeHU WM ONPENEIUTEIbHBIX KapTOUEK.

2. PazBuTHE pacTHTEILHOr0 MUpa HA 3emJe

OBOJIIOIIMOHHOE pa3BUTHE pacTuTenbHOro Mupa Ha 3emse. CoxpaHeHHe B 3E€MHOM KOpe
PacCTUTEIBHBIX OCTATKOB, UX U3y4eHHUE. « KUBbIE HCKONIAEMBIE» PACTUTEIBHOIO HApcTBa. JKU3Hb pacTeHUI
B BoJie. [IepBbie Ha3eMHbIe pacTeHuss. OCBOEHUE PACTEHUSIMU CYILIU. DTallbl pa3BUTUS HA3EMHBIX PACTCHHM
OCHOBHBIX CUCTEMAaTHUYECKUX IpyIIl. BeiMepiune pacteHusl.

DKCKYpCUU WIN BUIEOIKCKYPCUHI

Pa3Butue pactutenpHOro Mupa Ha 3emiie (3KCKypcHs B MaJ€OHTOJIOIMYECKHI MM KpaeBequecKui
My3ei).

3. PacTrenusi B IPHPOHBIX CO00IIECTBAX

Pactenus u cpena oburanus. Jxonoruyeckue (akropbl. PacTeHus u yciaoBHsI HEXUBOW MPUPOABIL:
CBET, TeMIlepaTypa, Biara, atMocepHblii Bo3ayX. PacTeHus u ycioBHs >KUBOW NPUPOABL: HNpSIMOE U
KOCBEHHOE BO3/IeiiCTBHE OpraHu3MoB Ha pacteHus. [IpucnocobieHHOCTh pacTeHUil K cpele OOUTaHMs.
B3aumMocBsi3u pactenuit Mexay co0oil U ¢ IpyruMu OpraHu3MaMH.

PactutenbHble coobmiecTBa. BuioBoi cocTtaB pacTUTENBHBIX COOOIIECTB, MPeolIaalolue B HUX
pactenus. PacmpeneneHue BHJIOB B PacTUTENbHBIX cooOmiecTBax. Ce30HHBIE W3MEHEHHMS B JKU3HU
pacTutenbHoro cooduecrtsa. CMeHa pacTUTENbHBIX CO001IECTB. PacTUTENbHOCTh (pacTUTEIbHBIN TOKPOB)
IIPUPOJHBIX 30H 3eMin. Popa.

4. PacTeHus M Ye10BeK

KynbTypHble pacTeHuss M HuX mOpoucxoxaeHue. LIeHTpsl MHOrooOpaszus M HPOUCXOXKACHUS
KyJbTYpHBIX pacTeHuil. 3emiueznenue. KynbTypHble pacTeHUs CEbCKOXO3SIICTBEHHBIX YIOJIM: OBOILHBIE,
IUIO/IOBO-ATO/IHbIE, TosieBble. PacTteHus ropona, ocodbeHHOCTh ropoackoit diopsl. Ilapku, necomapkwu,
CKBepbl, OoTaHMueckue caapl. JlekopaTnBHOE 1BETOBOJACTBO. KOMHATHbIE pacTeHus, KOMHATHOE
11BETOBOJCTBO. IlocnmencTBust nesTENbHOCTH 4elloBeKa B 3KocucTeMax. OXxpaHa pacTUTEIBHOIO MHpaA.
BoccTaHoBneHre YMCIEHHOCTH PEAKUX BHUIOB PAacTEHHil: 0co00 OXpaHseMble MPHUPOAHBIE TEPPUTOPUU
(OOIIT). Kpacnas xkuura Poccun. Mepsl coxpaHeHHs pacTUTETLHOTO MHpa.

DKCKYpCUU WIN BUIEOIKCKYPCUHI

1. 3y4yeHue cenbCKoX03HCTBEHHBIX PACTEHUI PErvOHa.

2. M3ydeHne COpHBIX paCTEHUHN pETMoOHa.

S. I'puobl. JInmaiinuku. bakrepun

I'pu6s1. O6mas xapakrepuctuka. lnsmoynsie rpulbl, UX CTPOEHHE, MUTAHUE, POCT, PA3MHOKEHHUE.
CnennoOHbIe U sI10BUTHIE TpUOBI. Mepbl MpoduIakTHKU 3a00JI€BaHUM, CBA3aHHBIX ¢ TpubaMu. 3HaueHUe
[UIANOYHBIX TPUOOB B NMPHUPOAHBIX COOOIIECTBAX M JKU3HM uesioBeka. [IpombllsieHHOE BhIpalllMBaHUE
HUISTIOYHBIX TPUOOB (LIIAMITUHBOHBI).

[Inecuesble rpuldskl. JIpoxxkeBbie rprObl. 3HaUEHHE TUIECHEBBIX U APOXKIKEBBIX IPUOOB B IPUPOJIE U
KU3HH YyelloBeKa (IuieBas ¥ (hapmareBTHUecKast IPOMBIIIJIEHHOCTD U JIp.).

[Tapasutnueckue rpudsl. PasHooOpa3ue u 3HaueHHe Mapa3UTUYECKUX TPUOOB (TOJIOBHS, CIIOPBIHbS,
¢durodTopa, TpyTOBUK U 1Ip.). BopbOa ¢ 3a0oneBaHUAMY, BHI3BIBAEMBIMH MTAPA3UTHYECKUMU TPHOAMH.

JInmaliHuKn — KOMILIEKCHBIE OpraHu3Mbl. CTpOECHHE TUIIAMHUKOB. [IuTanue, pocT n pa3sMHOKEHUE
JUIIAHHUKOB. 3HaYEHHUE JIMIIAMHUKOB B IPUPOJAE U KU3HU YEIIOBEKA.

bakrepun — nosimepubie oprann3mel. OOmas xapakTepucTuka Oaktepuid. bakrepuanpHas KieTka.
PasmHuoxxenne Oakrepuii. Pacpoctpanenue 6akrepuii. PazHooOpasue OGaktepuil. 3HaueHue OakTepuil B
MPUPOJHBIX cooOmecTBax. bone3HeTBOpHbIE OakTepuui W MEpbl  MPOQPWIAKTUKA 3a00JICBaHHM,
BBI3BIBAEMBIX OakTepusiMu. bakrepun Ha ciryx0e y uesnoBeka (B CETbCKOM X03UCTBE, TPOMBIIIIICHHOCTH).

JlaGopaTopHbie U IpaKTUIECKHUE PadOTHI

1. W3yueHue cTpoeHUs OJHOKIETOUYHBIX (MYKOpP) M MHOTOKJIETOYHBIX (MEHULMIUT) TJIECHEBBIX
rpuooB.

2. VI3yyeHue cTpOeHHs IUIOIOBBIX TeJl IUIANOYHBIX I'PUOOB (MIIM M3yUYEeHHE LUIAMOYHBIX TPHOOB Ha
MYJISKaX).

3. 3yueHue cTpoeHUs JINILIAHHUKOB.



4. Uzyuyenue cTpoeHus: 6akTepuil (Ha TOTOBBIX MUKpOIIpenapaTax).

8 KVIACC

1. BBenenne

Hayku o uenoBeke (aHaromusi, (pU3MOIOTHUS, MCUXOJIOTHS, AHTPOIOJOTHUS, TUTHEHA, CAaHUTAPHs,
AKOJIOTHS 4YesloBeKa). MeToapl M3ydyeHHs OpraHM3Ma 4YeJIOBEKa. 3HAYEHHME 3HAHUM O YeJIOBEKE IUId
CaMOIIO3HAHUS U COXpaHeHus 310poBbsi. OCOOEHHOCTH YeI0BeKa Kak OMOCOIMAIbHOTO CYIIECTBa.

2. [IponcxoxaeHue 4yejaoBeKa

Mecto yenoBeka B CUCTEME OPraHUYecKoro Mupa. YesnoBek Kak 4acTb Npupoabl. CucTeMaTHuecKkoe
II0JIO’)KEHNUE COBPEMEHHOr0 uenoBeka. CXOACTBO YEJIOBEKA ¢ MJIEKONUTAOIMKUMU. OTiIMYMe YeaoBeKa OT
npuMaToB. /loka3aTesnbcTBa JKUBOTHOTO MPOUCXOKIACHUS YesloBeKa. YenoBeK pa3yMHbIil. AHTPONOreHes,
ero stanbl. buonorndyeckue u conuagbHble (PAKTOPHI CTAHOBICHUS YeJIOBeKa. YeroBeueckne pachl.

3. O0muii 0030p opraHu3mMa yejaoBeKa

CtpoeHre ¥ XUMHUYECKMI cOoCTaB KIeTKH. MHoOrooOpasmue KIETOK, MX jaeieHue. HykienHoBble
KHUCJIOTHI. ['eHbl. XpoMocombl. XpOMOCOMHBIN HaO0p. MuTo3, Meiio3. CoMaTHYECKHE W TIOJIOBBIC KIICTKH.
CTBOJIOBBIE KJIETKH.

Tunel TkaHel opraHu3Ma 4YeJIOBEKa: SMUTENUAIbHbIE, COCIMHUTEIbHBIC, MBIIICUYHbIC, HEPBHAs.
CaoiicTBa TKaHeH, ux ¢pyHKkuuu. Oprassl 1 cHcTeMbl OpraHoB. Opranu3M Kak eJuHoe 1ennoe. BzanmocBs3b
OpPraHOB U CUCTEM KaK OCHOBA FOMEOCTAa3a.

Jlabopamopnas paboma

1. 3y4yeHre MUKPOCKOTIMYECKOTO CTPOCHUSI TKaHE! (Ha TOTOBBIX MUKpOIIpenaparax).

4. Onopa u ABUKEHHUE

3HaueHue OMOPHO-ABUraTeNbHOrO amnmnapara. CkeleT yenoBeKa, CTPOCHUE €ro OTAETIOB U (DyHKIUH.
Koctu, nux xummudeckuit coctas, crpoenue. Turbl kocted. PocT koctelt B jyinHy u Tonmuny. CoequHenue
kocteil. Ckener ronoBsl. CkeneT TyjoBuia. CkeneT KOHEUHOCTEH U uX 1mosicoB. OCOOEHHOCTH CKeleTa
YEJIOBEKA, CBA3aHHBIE C MIPAMOXO0KICHUEM U TPYIOBOU 1E€ATEIBHOCTBIO.

Mpimeuynas cucrema. CtpoeHre ¥ (yHKIUU CKENETHBIX MBI, PaboTa MBI cTatudyeckas U
JUHAMHUYECKas; MbIIIIBl crubatenn W pasrudatenu. YTomieHwe Mbinn. ['unoaunamus. Ponb
JIBUTATEIbHON aKTUBHOCTU B COXPAHEHHUHU 310POBBSI.

Hapymiennst onopHo-IBUTaTenbHON CcHCTeMbl. Bo3pacTHble M3MEHEHHMS B CTPOCHHHM KOCTEH.
Hapymienne ocanku. IlpenymnpexneHne WCKpUBICHHS TI03BOHOYHUMKA W PAa3BUTHUSA IUIOCKOCTOIHUS.
[Tpodunaktuka TpaBmMaTu3Ma. IlepBas moMoms Mpu TpaBMax OMOPHO-ABUTaTEIHHOTO armapara.

Jlabopamopuvie pabomol

2. W3ydyeHue BIUSHUS CTAaTUYECKOW W JMHAMUYECKOM HArpy3kl Ha YTOMJIEHHE MBbIIIIL.
3. BeiaBnenue HapymeHus ocanku. OnpeneseHne Npu3HAKOB IIOCKOCTOIIHNSA.

S. BHyTpeHHss cpeaa opranusma

Buytpennsas cpena u e€ ¢yHkuuu. QopMeHHBbIE 3JIEMEHTbl KPOBU: 3PUTPOLUTHI, JEHKOIMUTHI U
TpoMOOIMTE. MaslokpoBue, ero npuiuHbl. KpacHblil KOCTHBIN MO3r, ero ponb B opranuzme. Ilmazma
kpoBH. I[locTosiHCTBO BHYyTpeHHEW cpenbl (romeocrtas). CBépThiBaHMe KpoBH. ['pynmbl kpoBu. Pesyc-
daxrop. [lepenuBanue kpoBu. JlIoHOpPCTBO.

NUmmynurer u ero Buiapl. @DaxkTophl, BAMSAIONIME HAa HMMYHUTET (IpHOOpeTEHHBIE
UMMYHOJIC(UIUTHI): paJHallMOHHOE OOJIydeHHEe, XUMHUYECKOE OTpaBlIeHHE, TOJIOIaHuE, BOCIHAJICHHUE,
BUpYyCcHble 3a0oneBanusi, BUY undexnus. BunoukoBas xeneza, numbaTudeckue y3ibl. Bakuuuel u
neuebHble chIBOPOTKH. 3HaueHue padort JI. [Tacrepa u U. V1. MeunukoBa 1o u3y4eHu0 IMMYHHUTETA.

6. KpoBenocHasi u imM@daTnyeckasi CHCTeMbl OPraHu3Ma

Opranbl kpoBooOparenusi. CTpoeHue u padota cep/ia. ABTomatusMm cepaua. CeplieuHbli UK, ero
JUTUTEIIPHOCTh. BOJbION W Manblii Kpyrd KpoBooOpamieHus. JIBukeHue KpoBU Mo cocynam. Ilynbc.
Jlumparuueckas cuctema, TMMPOOTTOK. Perynsanus nesTenbHOCTH CepAla U cocy10B. [ urneHa cepeuHo-
cocynuctoit cuctembl. [lpodunakTuka cepaeyHO-COCYyIUCThIX 3aboneBanmii. [lepBas momomp mpu
KPOBOTEUYEHUSIX.

Jlabopamopuvie pabomol

4. IlonoxeHne BEHO3HBIX KJIAIIAHOB B OIYIIEHHOM M NMOJIHATOM pyke. M3MeHeHus B TKaHsIX mHpu
NEPETHKKAX, 3aTPYAHIIOMINUX KPOBOOOpaIllEHHE.

5. OnpeneneHne CKOPOCTH KPOBOTOKA B COCYIaX HOI'TEBOTI'O JIOXKaA.



6. OyHKIMOHATbHAS TPO0a: PEAKIIHsI CePACUHO-COCYTUCTON CUCTEMBI Ha TO3UPOBAHHYIO HATPY3KYy.

7. JIpIxaTeJibHAsA CHCTEMA

Jpixanue u ero 3HaueHue. Opransl npixanus. JIErkue. B3aumocBsi3p cTpoeHus U GyHKIUN OpraHoB
npixaHus. ['a3o00mMeH B n€rkux u TkaHAX. JKu3HEHHas EMKOCTh JETKMX. MeXaHU3Mbl [JbIXaHUS.
JpixarenbHble ABMKEHUS. Perynsuus IbIXxaHusl.

Wudexnmonnbie 0051e3HHU, NEPEIArOIIUecs Yepe3 BO3AYX, MPEeAyNpekIeHIE BO3AYIIHO-KaleIbHbBIX
uHpekuuii. Bpen TabakokypeHHs, YMNOTpeOJeHUS HAPKOTUYECKUX U TICUXOTPOMHBIX BELIECTB.
Peanumanus. Oxpana Bo3aymHou cpenbl. OkazaHue MEPBOM MOMOIIY MPU NOPAKEHUN OPTaHOB JbIXaHHUSL.

Jlabopamopnas paboma

7. U3mepenue o0xBaTa rpyJHOM KJIETKH B COCTOSTHUH BIOXa U BbIIOXA.

8. [luranue u nueBapenne

[TuTaTenpHble BelecTBa U MUILEBbIe NPOAYKThI. [lutanue u ero 3nauenue. [Tumesapenue. Opransl
NUILEBAapeHusi, X CTpoeHue u GpyHKimu. GepMeHThI, UX poJib B UILEeBapeHuu. [Iumesapenre B poToBoi
nosioctd. 3yObl M yxoj 3a HuUMU. lluieBapeHue B KellyJKe, B TOHKOM U B TOJICTOM KHIIEYHUKE.
BcacbiBaHue nuTaTenpHBIX BelecTB. BcackiBanue Boxbl. IIuieBapuTenbHbIE JKENE3bl: INEYEHb WU
MOJKENTyA0YHAs JKejle3a, UX POJib B MUIIEBAPEHUU.

MukpobuoM 4YenoBeKa — COBOKYITHOCTb MUKPOOPTaHW3MOB, HACEINSIOUIMX OpPraHU3M 4YeJIOBEKa.
Perynsuus numeBapenus. Meronpl u3yueHus opranon nuieBapenus. Padors U. I1. I1aBnosa.

I'uruena nutanus. [IpenynpexaeHne MIUCTHBIX U JKeTyJ0YHO-KUIIEYHbIX 3a00J1€BaHUM, MUIIEBBIX
oTpaBJieHUI. BiusiHue KypeHus u aakoross Ha MuIileBapeHue.

Jlabopamopnas paboma

8. HccnenoBanue neiicTBUs (JEpMEHTOB CIIOHBI HA Kpaxmall.

9. O0MeH BelIeCcTB M IPeBPalleHHe JHEPTUH

OOMeH BEIIeCTB U IPEBPAILICHUE YHEPTUN B OpraHu3Me uenoBeka. [ mactruueckuit 1 3HEpreTHIeCKuid
oOmeH. OOMeH BOJIbl U MUHEPAJIbHBIX cosieil. OOMeH OesKOB, YITIEBOIOB M )KUPOB B opranusme. Perynsus
oOMeHa BEUIECTB U MPEBPALLEHUS SHEPTUU.

BuramuHbl 1 ux ponb ansd opranusMa. IloctymieHne ButaMuHOB ¢ numied. CHHTE3 BUTAMUHOB B
opranu3Me. ABUTAMUHO3bI U THIIOBUTaMHUHO3bl. COXpaHeHHEe BUTAMHHOB B IHUIIIE.

Hopwmsl u pexum nutanus. PanponansHoe nutanue — (akTop yKperuieHus 310poBbs. Hapymenue
oOMeHa BEIECTB.

Jlabopamopnas paboma

9. YcTaHOBIEHHE 3aBUCUMOCTH MEXIY TO3MPOBAHHOW HArpy3KOil M YPOBHEM JHEPreTHYECKOTO
oOMeHa.

10. IToxpoBHbIe opranbl. Temnoperyasinus. Beigeaenue

Crpoenue u ¢pyHkimu koxxu. Koxxa u e€ npousBoansie. Koxa u repmoperyssiuus. Biusaue Ha Koxy
(haKTOPOB OKPYIKAIOIIEH CPEIBI.

3akanuBaHue W ero poib. CrnocoObl 3akajiMBaHUs OpraHu3Ma. ['UrmeHa KOXH, TMTHEHUYECKHE
TpeOoBaHuUs K onexae U oOyBu. 3a00yieBaHUS KOKU U UX mpenynpexaeHus. [Ipodpunakrtuka u neppas
MIOMOIIb TIPU TETUIOBOM U COJTHEYHOM yZapax, 0’Korax 1 00OMOpOKEHHSIX.

3Hauenue BoleneHusA. Opransl BelieaeHuss. Opranbl MOYEBBIIEIUTEIBHON CUCTEMBI, UX CTPOEHUE U
¢byHkuuu. Mukpockonuueckoe crpoeHue mnoukd. Hedpon. OOpazoBanue Mouu. Perymsamus
MoueoOpa3oBaHUSI W MOUYEHUCITyCKaHUs. 3a00JieBaHHS OPraHOB MOYEBBLICITUTENbHON CHCTEMbI, HUX
IIpEIyNpexICHUE.

11. HeiiporymopaJibHasi peryjasiuust

Hepshas cucreMa yenoBeka, €€ opraHu3anus U 3Ha4CHNUE.

Heiiponsl, HepBbI, HepBHBIC y37bl. Peduiekc. PedmexkTopuas nyra. Penenropsl. JIByXHEHpOHHBIE U
TpEXHEHPOHHBIE pe(hICKTOPHBIE TYTH.

CnmaHOM MO3T, ero ctpoeHue W (pynHkmuu. Pedrekcel cnmHHOr0 Mo3ra. ['0lOBHOW MO3T, €ro
cTpoeHue u pyHkuuu. bonpmme nonymapus. Pedaexcst ronoBaoro mosra. besycnoBubie (BpoxIEHHBIE) U
ycioBHBIE (TPHOOPETEHHBIE) PedIIEKCHI.

Comarunueckas HepBHas cucreMa. BereratuBHas (aBTOHOMHAs) HepBHas cuctema. HepBHast cucrema
Kak enuHoe ueioe. Hapymenus B paboTe HEPBHOM CUCTEMBI.

I'ymopanpHast perynsauust GyHKUMHA. OHIOKpUHHas cucrema. JKene3bl BHYTPEHHEH CEKpelMH.
Kenesrl cmemanHoi cekperuu. ['OpMOHBI, UX pOJIb B perysiuuu (pu3noaoruueckux QyHKIUI opraHu3ma,



pocta u pa3BuTui. Hapymenune B pabore SHAOKpUHHBIX kené3. OcoOeHHOCTH pediaekTOopHOH u
TYMOPaJIbHOU Peryisiuy (yHKIUN OpraHu3Ma.

12. Opransl 4yBCTB M CCHCOPHBIE CHCTEMBbI

Opranbl 4yBCTB U MX 3HaueHUE. AHanu3aTopsl. CeHCOpHbIE cucTeMbl. [1a3 u 3peHne. Ontudeckas
cuctema riasa. CeryaTka. 3puUTENIbHBIE PELENTOPBI. 3pUTENIBHOE BocIpusaTHe. Hapyenus 3peHns u ux
IIpU4MHBL. [ UrueHa 3peHus.

Vxo0 u ciyx. Ctpoenue U (yHKLIHMU OpraHa ciyxa. MexaHu3M paboThl CIIyXOBOI'O aHaJIM3aTOpA.
CnyxoBoe Bocnpusitue. Hapyuienus ciiyxa u ux npuuuHsl. ['uruena ciyxa.

Opranbl paBHOBECHS, MBIIIEYHOI'O YyBCTBa, OCS3aHUs, OOOHSHMA M BKyca. BzammopeiictBue
CEHCOPHBIX CCTEM OpraHHU3Ma.

13. Boicuast HepBHas AeATeabHOCTD. [loBenenue. [lenxuka

[lcuxuka wu mnoBeneHue uenoBeka. [lotpeOHocT W MoTuBBI mnoBeAeHus. ConuanbHas
00yCIIOBJICHHOCTh IOBEJIEHUs ueloBeKa. PeduiekropHas Teopuss moBeleHMA. Beicimias HepBHas
JeSTeIbHOCTD uenoBeka, padotel M. M. CeuenoBa, U. I1. [TaBnoBa. Mexanuszm o0pa3oBaHUsS YCIOBHBIX
peduexcos. Topmoxenue. Jlunamuueckuii crepeotun. Posis ropMoHOB B noBeseHuu. HaciencTBenHbie u
HEHACJIEICTBEHHbIE IPOrpaMMBbI ITOBEACHUS y uenoBeka. [IpucnocoduTenbHblil XapakTep MOBEICHUS.

IlepBas u BTOpas cUrHajbHble CUCTEMBI. 1[03HaBaTeNbHAS NEATEIBHOCTh MO3ra. Peub U MbIIITIEHHE.
[TamsaTe 1 BHUMaHUe. DOMonuu. MHAuBUTyabHbIE 0COOEHHOCTH JIMYHOCTU: CIIOCOOHOCTH, TEMIIEPAMEHT,
XapakTep, 01apEHHOCTb. TUIIbI BRICIIEH HEPBHOW JEATENIBHOCTU U TeMrepaMenTa. OCOOEHHOCTH ICUXUKHU
yenoBeka. [ urnena pu3nyeckoro U yMCTBEHHOro Tpynaa. Pexxum Tpyzaa u otasixa. COH U €ro 3HaYeHHe.
['uruena cHa.

Jlabopamopuas paboma

10. BopaboTKa HABBIKOB 3€PKAJIBHOIO MHCHMA.

11. U3mepenne uncna konebanuii 00pa3a yCeUeHHON MUPaMHUIbI IIPH Pa3HBIX yCIOBUSIX.

14. UaanBuaya/IbHOE Pa3BUTHE OPraHU3MA

Opranbsl penpoaykuuu, crtpoenue u  ¢yHkuuu. IlonoBbie xene3bl. [losoBele  KIlETKH.
OmonorBopenue. BuyTpuyTtpoOHOe pa3BuTue. BnusHue Ha sMOpHOHanbHOE pa3BUTHE (PAKTOPOB
okpyxatorieit cpensl. Poapl. Jlaktamnus. Poct u passutue pe6énka. [lonoBoe co3peBanue. Hacnenoanue
NPU3HAKOB y YenoBeka. HacnencTBenHble 00JI€3HH, MX MPUYMHBI U peaynpexaenue. Habop xpomocowm,
MIOJIOBBIE XPOMOCOMBI, T€Hbl. POJb TeHeTHYecKMX 3HaHUM Ui IUlaHupoBaHus ceMbu. WHbexuw,
nepeaaronuecs MoJOBbIM IMyTEM, UX MPO(PUIAKTHKA.

9 KJIACC

Beenenne. buosorusi B cucreMe Hayk

buonorus xak Hayka. Mecto OuonoruM B cCUCTeMe HayK. 3HaAueHHE OWOJIOTUH JUIsl TOHWMaHUs
HaY4YHOH KapTuHBI Mupa. Mertonabl Ouonoruueckux wuccienoBanuil. [lonsrtue «oxuzHpy. CoBpeMeHHbIE
Hay4HbI€ MPECTABIIEHNUS O CYIIHOCTH KU3HU. 3HAaUeHHE OMOJIOTUYECKON HAYKH B JA€SITEIbHOCTH YEIOBEKa.
Jemoncmpayuu: OPTPETHI yUEHBIX-O0M0JI0T0OB; cxeMa «CBs3b OMOJIOTHH C IPYTUMHU HaAyKaMuy.

MoJieky/IsipHbIii YPOBEHB

VY poBHM OpraHu3aluy KUBOM MaTepun. buononumMepsl, UX 0COOEHHOCTH CTPOEHUS, (PYHKIIUH, POIH
B OJKUBBIX OpraHu3Max, MNpHUMepbl OuonoiumepoB. YrieBoisl. benku. Jlumunel.  buonormueckue
katanuzatopel. AT®. Butamunbel. OcoOEHHOCTH CTPOEHHUS KIETOK OaKTepHid, rpuOOB, KUBOTHBIX U
pactenuii. Bupycel.  Jlabopamopunaa paboma «Pacmiernienue mnepokcuaa Bojopoaa GepMEeHTOM
KaTanazon»

KuseTouHnblii ypoBeHb

[Ipeamer, 3a1auu 1 METOJBI UCCIIEIOBAHUS IIUTOJIOTMH KaK HAayKd. VICTOpUSL OTKPBITHS U U3yUEHUS
KJIETKM. OCHOBHBIE TOJOKEHHS KIETOYHOW TEOpUU. 3HAYEHUE LMTOJIOTMYECKHX MCCICIOBAHUN IS
pa3BUTHA OHOJOTMHM ¥ JpYyrux OHOJOTMYECKMX HayK, MEIUIMHbBI, CEeJIbCKOTO  XO3siicTBa.
Kierka kxak cTpykTypHas u GyHKIHOHATbHAS €IMHUIIA )KUBOTO. XUMUYECKUIA cocTaB KiaeTku. OCHOBHbBIC
KOMITOHEHTHI KJIeTkH. CTpoeHne MeMOpaH u siipa, ux pyHkuun. Lluromnnazma u ocHOBHbIE opraHousl. Mx
¢byukun B kieTke. OOMEH BellecTB W NpeBpauleHus >Heprus B KiaeTke. CrnocoObl MOTydeHus
OpPraHMYECKUX BELIECTB: aBTOTPOQBI U rereporpodsl. DoTOCHHTE3, €ro KOCMHUYECKasi poiib B Onocdepe.
buocunres 6enkoB. [Tonstue o rene. JIHK — ucrounnk renernueckoit unpopmanuu. I'eHeTHUESCKUI KOI.
Martpuunsiii npuHInn 6nocunTesa 6enkos. O6pazoBanue PHK no marpune JIHK. Perynsnus 6unocunresa.



[lonsiTue 0 TOMEOCTaze, peryjasiuus MPOLECCOB NPEBPAIlCHHUs] BEUIECTB HSHEPIHMM B  KIIETKE.
Jlemoncmpayuu: MUKponpenaparbl KJIETOK pAacTeHMM W IKUBOTHBIX; MOJENIb KIETKU; OIbITHI,
wTtocTpupytomue mpouecc gorocunresa; mogenu PHK u JIHK, pasnuyHbix MONEKyn M BHPYCHBIX
YacTHUIL; CXeMa MyTel MeTaboau3Ma B KIETKe; MoJieb-anmianKanus « CUHTe3 OenKay.

Jlabopamopuasa paboma: «PaccmaTpuBaHue KJIETOK PACTEHUI U JKUBOTHBIX 110 MUKPOCKOIIOM)

OpranusMeHHbIN YPOBEHb

CaMoBocmpon3BeJicHHEe — BceoOInee CBOMCTBO KUBOro. MOpMBI pa3MHOXKEHHS OPTraHU3MOB.
becrionoe pasmHOXKeHHE W ero Tumbl. MHTO3 Kak OCHOBAa OECHOJOro pa3MHOXKEHUS U pocTa
MHOT'OKJIETOYHBIX OpPraHHW3MOB, €ro Ouosoruueckoe 3HaueHue. [lonoBoe pasmHOxeHue. Meiio3, ero
Ouonoruueckoe 3HaueHue. buosornyeckoe 3HaueHUE OIUIOAOTBOpeHUs. [loHsTHE WMHAMBHUAYaIBHOTO
pa3BUTHs (OHTOTeHE3a) y PaCTUTENIbHBIX M KUBOTHBIX OpraHu3MoB. buorenernueckuii 3akoH. [lenenue,
poct, muddepeHranus KIETOK, OpPraHOT€HE3, Pa3MHOXXEHHE, CTapeHue, CMepTh ocoOel. Brusnue
(bakTOpOB BHEIIHEH cpeasl HAa pa3BUTHE 3apoJblllla. YPOBHM HPUCHOCOONEHUS OpraHusmMa K
M3MEHSIOIIUMCS YCIIOBUAM. /lemoncmpayuu: TabIulbl, WUTIOCTPUPYIOLINE BUJIbI OECIIOIOr0 U MOJIOBOTO
pPa3sMHOXKEHHUs, SMOPHUOHAJIBHOIO M IOCTIMOPHOHAIBHOTO pa3BUTHs BBICIIMX PACTEHUH, CXOJICTBO
3apoJibllliel TO3BOHOYHBIX KUBOTHBIX; CXEMbl MUTO3a U MeH03a.

I'eneTnka Kak oTpacib OHONOrndeckod Hayku. Mcropus pa3BUTHS T'€HETHUKH. 3aKOHOMEPHOCTH
HAcCJEAOBaHUS TPHU3HAKOB JKUBBIX oOpraHu3moB. PaGoter [I'. Mengens. MeToasl HcCClieIOBaHUA
HACJIE/ICTBEHHOCTH. [ MOpUA0IOrHYecKui METON M3Y4YeHHMsS HAacleICTBEHHOCTH. MOHOrubpuaHoe
CKpelMBaHue. 3aKOH JOMUHUPOBaHUA. 3aKoH paciieruienus. [lonHoe u HenosiHoe JOMUHUpPOBaHuE. 3aKOH
YHUCTOTHI TAMET U €ro IUTOJIOTHYecKoe o0ocHOBaHUEe. DEHOTHUI U TeHOTHII. ['eHeTnueckoe onpeneneHue
noJsia. ['eHeTnueckas cTpykTypa IoJOBBIX XpoMocoM. HacrieoBanne nmpu3HakoB, CLEMJICHHBIX C MOJIOM.
XpoMocOMHasE Teopus HaclieACTBEHHOCTH. ['eHoTun kak nenoctHas cucrtema. OCHOBHbIE (HOPMBI
M3MEHYUBOCTU. [ eHoTUIINYecKass u3MeHYUBOCTh. MyTanuu. [IpudnHbl U 4acToTa MyTaluid, MyTareHHbIe
(bakTopsl. DBOIIOIMOHHAS posib MyTanuil. KomOuHaTHBHAs M3MEHUMBOCTh. BOZHUKHOBEHHE pa3IMUHBIX
KOMOMHAIIMi TE€HOB M MX pOJb B CO3JaHUM TIE€HETHYECKOro pa3sHooOpaszus B Ipelenax BuUA.
DOBOJIIOLIMOHHOE 3HAaUYeHUE KOMOWHATUBHOM M3MeHUMBOCTH. DEHOTUIIMYECKAsA, WM MOAM(UKAIMOHHAS,
W3MEHUYHUBOCTh. POJIb yCIOBUI BHEIIHEH Cpenbl B PAa3BUTHUU WM MPOSBICHUU NPU3HAKOB U CBOMCTB.
Cenexuus. OCHOBHBIE METO/BI CEJIEKIIMN PACTEHUH, )KUBOTHBIX, MUKPOOPTaHU3MOB.

JHemoncmpayuu: MOnenu-anIuIiKaui, WUTFOCTPUPYIOLIUE 3aKOHBI HACIIEICTBEHHOCTH, ITEPEKPECT
XPOMOCOM; PE3YJIbTaThl OIIBITOB, OKA3bIBAIOIINX BJIMSHUE YCIOBUM CPE/ibl HA N3MEHYMBOCTH OPTaHNU3MOB;
repOapHbIe MaTepHalibl, KOJUIEKIIMH, MYJISKU THOPUTHBIX, TTOJUIIJIOUTHBIX PaCTEHUH.

Jlabopamopnvie padomui: 113yueHne N3MEHYMBOCTU Yy PACTEHUH U )KMBOTHBIX.

Ilpaxkmuyeckas padoma: PenieHre reHETUYECKUX 3a1a4.

IHonyas{MOHHO-BH/A0BOH YPOBEHb

Bun. Kpurepunm Bupma. buonormyeckas knaccuduxarnus. BupooGpasosanue. Ilonsrtue
Mukpo3Botonuu. llomymnsiuvonHas crpykrypa Bupaa. llomyndums kak sjeMeHTapHas 3BOJIOLMOHHAL
eIMHULA. YdeHHe 00 3BOJIOLUU opraHuyeckoro mupa. Y. JlapBuH — OCHOBOIOJIOKHHUK y4Y€HUS 00
IBOJIIOLIUU. J{eudicywue cuivl u pe3yivmamol 360110Yuu. Y CII0KHEHUE PACTECHUM U JKUBOTHBIX B IIpoLiecCe
sBOJIIOLIMU. buonornyeckoe pazHooOpasue Kak OCHOBA YCTOMUMBOCTH OMOC(ephl, pe3yabTaT SBOIIOIHH.
CyIIHOCTh HBOJIIOLIMOHHOTO TMOAXOAA K M3YUYEHHUIO JKUBBIX OpPraHu3MoB. (DakTopbl HBOJIOLUMHA M HX
XapaKTepUCTHKA. Jleudicywue cunvl u pe3yivmamsl 26omoyuu. ECTECTBEHHBI 0TOOp — IBMXKYyLIas U
HarfpaBgIoNmas cuila 3Bomonru. boppba 3a cyliecTBOBaHHE KaK OCHOBAa €CTECTBEHHOro orbopa. Poib
€CTECTBEHHOT0 0TOOpa B (POPMHUPOBAHUHU HOBBIX CBOWCTB, MPU3HAKOB U HOBBIX BUAOB. BO3HHKHOBEHME
ajanTalyid U UX OTHOCUTENbHBIN XapakTep. B3anMonpucnoco6ieHHOCTh BUIOB KaK pe3ysbTaT AeHCTBUS
€CTECTBEHHOT0 oOTOOpa. 3HayeHHe 3HAaHUM O MUKPO3BOJIONUU JJIs YHOPaBICHUS MPUPOTHBIMU
MO JIAUSAMHE, PELICHUS POOJIEM OXpaHbl IPUPOJIBI U pallHOHATIEHOTO IPUPOAONOIs30BanHus. [loHsTHE O
MakposBomoU. COOTHECEHWE MHKPO- W MAaKPO3BOJIOLUHH. YCIOKHEHHE PACTEHHM M >KMBOTHBIX B
nporiecce 3BoNoLMHU. bruonornueckoe pasHooOpa3ne Kak OCHOBA YCTOWYMBOCTH OHOC(EpbI, pe3yibTaT
SBOJIIOLIUN.

Jemoncmpayuu: >XxuBble paCTCHUS U )KUBOTHBIC; TepOapHbIe SK3eMIUISIPhI U KOJUIEKIIUHU KUBOTHBIX,
MOKA3bIBAIOLINE NHANBUIyaJIbHYI0 H3MEHUYMBOCTb U Pa3HOOOpa3ne COPTOB KyJIbTYPHBIX PACTEHUH U TOPOJL
JOMAIITHUX KUBOTHBIX, a TaK)Xe pPe3yJbTaThl MPUCIOCOOIEHHOCTH OPraHU3MOB K cpele OOWUTaHUS U
pe3yJIbTaThl BUI000pa30BaHUsl; CXEMBbI, WITIOCTPUPYIOIIKE MPOLIECCHl BUA0O0OPA30BaHUS U COOTHOLLIEHUE
MyTel MPOrPEeCCUBHOI OMOIOTUYECKOM SBOIOIHIH.



Jlabopamopnas paboma «13yuenrie Mop(hoI0ruueckoro KpuTepusi BU1a»

JKOCHCTEMHBIH YPOBeHb

Oxpyxaromas cpefja — HCTOYHHMK BEIIECTB, PHEPIUU U HH(POpMAIMU. DKOJOTrMs, KaK Hayka.
Bnusiane skomormdecknx (pakTopoB Ha opraHm3Mbl. [lpucnocoOneHuss OpraHu3MOB K pa3IMYHBIM
skosornueckuM  Qakrtopam. Ilomymsumsa. Tunbsl B3auMoAeHcTBUS MOMYJSALMA  PasHbIX  BUAOB
(KOHKYpeHIs, XUITHUYECTBO, CUMONO03, Mapa3suTh3M). DKOCUCTEMHAs OpraHu3alys >KUBOH IPUPOJIBI.
Okocucrembl. Poib mnpousBoauteneld, moTpeduTeneid W pazpylIMTeNed OpPraHMYEeCKHUX BELIECTB B
HKOCHUCTEMAX M KpyroBopoTe BewiecTB B npupoze. Ilumesele cBsa3u B skocucteme. OcoOeHHOCTH

arpOdKOCUCTEM.
BuocdepHblii ypoBeHb
Cpenbl xu3au. buocdepa — rmobanbHas skocuctema. B. M. BepHanckuii — OCHOBOMOJIOXKHUK

yueHusi o ouocdepe. Ponp yenoBeka B Omocdepe. DKONIOrHIECKrUe MPOOJIEMbl, UX BIUSHUAE HA KU3Hb
yenoBeka. [locneacTBusi NeSATENHHOCTH YEIOBEKa B DKOCHCTEMax, BIUSHHUE €ro MOCTYNKOB Ha >KUBBIX
OpTraHu3MbI U SKOCUCTEMBEI. BSFJBUII)I, THIIOTE3bI U TCOPHU O MMPOUCXOKACHUHN KU3HU. OpFaHI/I‘ICCKI/Iﬁ MHUD
KaK pe3ynibTar BoMtonud. MicTopus pa3BUTHS OpraHUYECKOTO MUpA.

Jlemoncmpayuu: TabIUIBI, WILTFOCTPUPYIOIINE CTPYKTYPY OHOC(hEphl; cXeMa KPyroBOpOTa BEIIECTB
U TpeBpalleHus] dHepruu B Ouocdepe; cxeMa BIUSHUS XO3SMCTBEHHON ACSITENLHOCTH YEJIOBEKa Ha
MIPUPOJTY; MOJIeNTb-amuIkKaIus «brocdepa u 4emoBek»; KapThl 3al0BeTHUKOB Poccuu

INJIAHUPYEMBIE OGPA3OBATEJIBHBIE PE3YJIbTATDI
OcBoenne yue6HOoro npeamera «buosnorus» Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs JTOJIKHO
o0ecrieynBaTh  JIOCTIKCHHE  CIENYIOIIMX  JIMYHOCTHBIX,  METANpeJIMETHBIX M  IPEAMETHBIX
00pa30BaTeNIbHBIX PE3yIbTATOB!
JIMYHOCTHBIE PE3YJIBTATDBI
Ilampuomuueckoe gocnumanue:

e OTHOIICHHWE K OHOJOTMHM KaKk K BaXHOW COCTaBISIOMICH KyJIBTYypbl, TOPAOCTH 3a BKJIA.

POCCHIMCKHX M COBETCKUX YUEHBIX B Pa3BUTHE MUPOBON OMOJIOTHYECKOI HAyKH.
I'pasicoanckoe eocnumanue:

e TOTOBHOCTh K KOHCTPYKTUBHOW COBMECTHOH JESATEILHOCTH MPU BBIOJHEHUU UCCIEIOBAHUN U

MIPOEKTOB, CTPEMIICHHE K B3aMMOTIOHMMAHHUIO ¥ B3aMMOIIOMOTIIH.
/yxoenonpaecmeennoe eocnumanue:

e TOTOBHOCTh OIEHMBATH IOBEIECHHE M IOCTYNKH C TO3WIIMM HPABCTBEHHBIX HOPM M HOPM
AKOJIOTMYECKOH KYJIbTYpPBl;. IOHUMaHHE 3HAYMMOCTH HPABCTBEHHOTO aCTEKTa JESTEIILHOCTH YeIOBEKa
B MEIUIIMHE U OMOJIOTHH.

Icmemuueckoe 6ocnumanue:
e MMOHMMAaHUE POJIM OMOJIOTHH B (POPMHUPOBAHUH ICTETHUECKON KYJIBTYPHI JINYHOCTH.
Ilennocmu nayunozo nosnanus:

e OpHEHTAINS Ha COBPEMEHHYIO CHCTEMY HAyUHBIX MTPECTABICHUI 00 OCHOBHBIX OMOJIOTHYECKUX
3aKOHOMEPHOCTSX, B3aMMOCBS35X YeJIOBeKa ¢ MPUPOAHOM U COLMAIBbHOM Cpeoi;

e IMOHMMAaHUE POJIM OMOJOTHYECKON HAYKH B ()OPMHPOBAHUU HAYIHOTO MUPOBO33PEHUS;

e pa3BUTHE HAay4YHOH J10003HATEIBHOCTH, HHTEpeca K OWOJOTMYecKOd Hayke, HaBBIKOB
HCCIIEIOBATENbCKOMN €SI TETbHOCTH.

Dopmuposanue Kyabmypol 300p06ba:

e OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO M YCTAHOBKa Ha 3/0pOBbI 00pa3 KU3HU
(3mopoBoe mHUTaHue, COOII0IEHUE TUTHEHUYECKUX MTPABUII U HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHATUI
Y OTJbIXa, peryisipHas (pu3nvdeckas akTHBHOCTH);

e OCO3HAHUE TMOCIEACTBUNA M HENPHUATHE BPEAHBIX MpPUBBIUEK (YNMOTpeOJIeHUE aJIKOTOJId,
HapKOTHUKOB, KypeHHe) U UHBIX (hopM Bpeda JUisi PU3NYECKOT0 U ICUXUYECKOTO 310POBbS;

e coOMIOICHNE IPaBUJI 0€30MACHOCTH, B TOM YHCIIE HABBIKM O€3011aCHOTO MOBEICHHS B IPUPOIHOM
cpene;

e chopMHUPOBAaHHOCTH HaBbIKA pe(ICKCHM, YINpaBlIeHHE COOCTBEHHBIM 3MOIMOHAIBHBIM
COCTOSTHUEM.

Tpyoosoe socnumanue:



e AKTHBHOEC yYacTHE B PCIICHHUH MPAKTHYECKUX 3a7ad (B paMKaX CEMbH, IITKOJIbI, TOPOaa, Kpas)
OMOJIOTUYECKOH 1 IKOJIOTHYECKOM HAIPABICHHOCTH, HHTEPEC K MPAKTHYECKOMY M3Y4EHHIO Tpodeccuii,
CBSI3aHHBIX C OMOJIOTHEH.

IKonozuueckoe eocnumanue:

e OpHCHTAIUS Ha TPUMEHEHHWE OWOJIOTMYECKUX 3HAHMK TPH PEIICHHH 3a7a4 B 00JIacTH
OKpY>Karolleu Cpeibl;

e OCO3HAHUE DKOJIOTHYECKUX MPOOJIEM U ITyTEH UX PEIICHUS;

e TOTOBHOCTH K YYaCTHIO B TPAKTUUYECKOMN JEATEIHHOCTH SKOJIOTUUECKOU HAIIPABIEHHOCTH.

Aoanmayus 00yuarouezoca K U3MEeHAIOUWUMCA YC106UAM COUUATbHOU U RPUPOOHOIL CPeObl:

e aJICKBAaTHAs OLICHKA U3MEHSIIOIIUXCS YCIIOBUH;

e MPUHATHE pelIeHus (MHAUBUAYATbHOE, B TPYIINE) B U3MEHSIOUXCS YCIOBUSAX Ha OCHOBAHUU
aHanM3a OMOJIOTHYECKOW HH(POPMAIINH;

e MIIAHUPOBAaHWE [EHCTBUII B HOBOM CHUTyalldd Ha OCHOBAHMU 3HAHUH OHMOJIOTHYECKHX
3aKOHOMEPHOCTEMN.

METAINIPEAMETHBIE PE3YJIbTATHBI
YHuBepcanbHbIe IO3HABATEIbHbIC 1 CTBUA
ba3zoevie nozuueckue oeiicmeusn:

e BBIBIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKHA OMOJIOTHYECKIX OOBEKTOB (SBIICHUN);

e YCTaHABJIMBAThH CYIICCTBEHHBIN MPU3HAK KJIACCU(PUKAIIMKA OMOJOTUYECKUX OOBEKTOB (SIBJICHHM,
MIPOLIECCOB), OCHOBAHUS Il 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHUH MIPOBOJMMOTO aHAIH3a;

e C y4€TOM MPEIIOKEHHON OMOIOTHYECKON 3a/1a4U BBISBIISITH 3aKOHOMEPHOCTH U IMIPOTHBOPEUUS
B paccMaTpuBaeMbIX (pakTax ¥ HAOIIOICHUSAX; IPEATIaraTh KPUTEPUU TS BBISIBIICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYMIL;

e BBIABIIATH ACPUIUTH MHPOpPMAINK, AAHHBIX, HEOOXOAMMBIX JUIsI PEIICHUs MOCTaBICHHOU
3a/1a4u;

e BBISBIIATh TMPUYMHHOCIEACTBEHHBIE CBSI3W TIPU HW3YYCHHH OHWOJOTHYECKHX SBJICHUA U
MIPOIIECCOB; JeJIaTh BBIBOIBI C HCIOJIB30BAHUEM JEAYKTHBHBIX W WHIYKTHBHBIX YMO3AKITIOYCHHMH,
YMO3aKTIOYeHUN TI0 aHATIOTHH, (DOPMYITHPOBATH TUTIOTE3BI O B3aUMOCBSI3AX;

® CAMOCTOSITETILHO BBIOMpATh CIOCOO pelieHus yuyeOHOW Ouojormdeckoi 3ajayu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHUS, BBHIOMpaTh HauOoliee MOAXOASIIMNA C Y4ETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHER).

ba3zoevie uccneoosamenvckue oeiicmeusn:

e HCIIOJI30BATh BOMPOCHI KaK MCCIIEIOBATEIHLCKII HHCTPYMEHT TTO3HAHNUS,

e GopMyIUpOBaTh BOMPOCH], (UKCHUPYIOIIME pa3pblB MEXKIYy PEATbHBIM M IKEJIaTeTbHBIM
COCTOSIHHEM CHUTYaIluH, 00bEKTa, 1 CAMOCTOSTEILHO YCTaHABIUBATH HICKOMOE H JIAaHHOE;

e popMUPOBATH THUIOTE3y 00 HCTHMHHOCTH COOCTBEHHBIX CYXKJICHUH, apryMEHTHPOBATh CBOIO
MTO3UIINIO, MHEHUE;

e MPOBOJIUTh IO CaMOCTOSATENHHO COCTABIEHHOMY IUIaHy HaONIOJeHHE, HEeCIOXHBIN
OMOJIOrMYECKH 3KCIEPUMEHT, HEeOONIbIIOe MCCIEOBAHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH
Ouonormueckoro o0wbeKTa (mpolecca) U3ydeHUs, MPUYUHHOCICICTBEHHBIX CBSI3€H M 3aBUCHMOCTEH
OHMOJIOrMYeCKUX 00BEKTOB MEXKIY COOOI;

e OLICHWBATh Ha TMPUMEHHUMOCTh W JOCTOBEPHOCTh WHGOpPMAIIMIO, IONYYCHHYI0 B XOJIE
HaOTIOJICHUS U DKCIIEPUMEHTA;

® CaMOCTOSITeNTbHO (hOpMyTHpOBaTH OOOOIIEHHS W BBIBOABI IO pE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs, IKCIIEPUMEHTA, BJIaIeTh MHCTPYMEHTAMU OIIEHKH JOCTOBEPHOCTH MOJYUYEHHBIX BHIBOJIOB
H 0000IIEHHI;

e POTHO3UPOBATH BO3MOXKHOE JajbHeillllee pa3BUTHE OHOJOTUYECKUX TPOIECCOB M HX
MOCIIEACTBHS B QHAJIOTUYHBIX WJIM CXOJHBIX CHTYaIUsX, a TAKXKE BBIIBUTATh MPEAIOJIOKEHUS 00 UX
Pa3BUTHHU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmayueii:

e MPUMEHATh pPa3JIMYHBIC METOIbI, WHCTPYMEHTHI M 3alpoChl IPU TIOWCKE U 0TOOpe
Oouonornueckod HHOpPMAMKM WM JAHHBIX W3 HCTOYHHKOB C YYETOM MPEATIOKEHHOW Yy4eOHOM
OHOJIOrHYECKOM 3a/1a4u;



e BHIOMpATh, AaHAIM3MPOBATh, CHUCTEMATH3UPOBATb M HMHTEPIPETUPOBATH OHOIOIMYECKYIO
MH(OPMaLIKIO Pa3IMYHbIX BUJOB U (hOPM MpEACTABICHUS;

e HaxXOIWTbh CXOHbIE apIyMEHTHI (MOATBEPKAAIOIINE I ONPOBEPTAIOLINE OAHY U TY ke UJEI0,
BEPCHIO) B pa3IMYHbIX HH()OPMALIMOHHBIX HCTOYHUKAX;

e CaMOCTOSITEJIbHO  BBIOMpAaTh ONTHUMaJbHYIO (GOpMY MpeJaCTaBleHUs HHPOpMALUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJauld HECIOKHBIMM CXEMaMHU, JuarpaMMaMu, MHOM Trpadukodl U HX
KOMOHHAIIUSIMHY;

e OLICHMBATh HAJEKHOCTh OMONOrMUecKOM HHGOpPMalUUU MO KPUTEPUSM, MPEIJIOKEHHBIM
yuuTeneM uin chopMyIUPOBAHHBIM CAMOCTOSATENBHO;

e 3a[IOMMHATh U CUCTEMATHU3UPOBATh OMOJIOTUYECKYIO0 HHPOPMALHIO.

YHuBepcaabHble KOMMYHHKATHBHBIC JeHCTBHUS
Obwenue.

e BOCHPUHUMATh M (HOPMYIUPOBATh CYXKJIEHUs, BbIpAXXaTh SMOLMU B MPOIECCE BBIOIHEHUS
MIPAKTUYECKUX U JIaOOpaTOPHBIX padoT;

e BbIpaXaTh ceOs (CBOIO TOUKY 3pEHHsI) B YCTHBIX U MMCbMEHHBIX TEKCTAX;

e pacrio3HaBaTh HeBepOalbHbIE CPEACTBA OOILEHUS, TOHUMATh 3HAYEHHE COIMAJIbHBIX 3HAKOB,
3HaTh W pPAaclo3HaBaTh MNPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd U CcMAr4aTb KOH(MIMKTBI, BECTH
[IEPETOBOPBHI;

e [IOHMMAaTh HAMEPEHHUs APYTHX, MPOSBIATH YBAXXKUTEIbHOE OTHOIIEHHE K COOECeIHUKY M B
KOPPEKTHOI popme popMyIupOBaTh CBOU BO3PAKEHMUS,;

e B XOA€ JAMajora W/WIM JTUCKYCCHUM 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCyXaaeMon
OMOJIOrMYeCKOM TeMbl M BBbICKa3bIBaTh HJIEW, HAllEJICHHbIE Ha peElleHHEe OWOJIOTMYECKOH 3ajauu u
nojiep>kaHue OaroxenaTeIbHOCTH OOLICHHUS;

® COIIOCTABIIATh CBOM CYXACHUS C CYKICHHUSIMHU JPYTUX YYaCTHHUKOB Juaiora, oOHapy>KuBaTh
pa3iauyuue U CXOACTBO MO3ULIMIM;

e MyOJINYHO IPEJCTABIISTh PE3YJIbTAThl BBIIOJIHEHHOTO OMOJIOTHMYECKOr0 OMbITa (IKCIIEPUMEHTA,
HCCIIEIOBaHMsI, IPOEKTA);

® CaAMOCTOSITENILHO BBIOMpAaTh (QopMaT BBICTYIUIEHHS C YYE€TOM 3ajad Npe3eHTalud U
0CcOOEHHOCTEeH ayAUTOPUH M B COOTBETCTBUU C HUM COCTABIISATh YCTHBIE U NMUCHMEHHBIE TEKCTHI C
MCIOJIb30BaHNEM WILTIOCTPATUBHBIX MaTEPHUAJIOB.

Coemecmuasn oeamenbHOCHb (COMPYOHUUECMBO):

e MIOHMMAaTh M MCHOJb30BaTh MPEUMYIECTBA KOMAHAHOW W HWHAMBHIyalIbHOM paboThl mpu
pelLIeHUH KOHKPETHON OMOIOTHYecKOM

e 1poOJIeMbl, 00OCHOBBIBATh HEOOXOJUMOCTh NMPUMEHEHHS TPYHIOBBIX (OPM B3auMOJEHCTBUS
NIPY PELICHUH MOCTaBIEHHON yueOHOH 3a1a4H;

e MPUHUMATh II€JIb COBMECTHOW JEeATENbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUS MO €€
JOCTIDKEHHIO: paclpeiesaTh PO, JOTOBAPUBATHCSA, OOCYXJATh MPOLECC U PE3yJbTaT COBMECTHOM
paboThl; yMeTh 000011aTh MHEHHSI HECKOJIBKHX JIFOJIEH, TPOSBIISATH TOTOBHOCTh PYKOBOAUTD, BHIITOJIHATH
MOPYYEHUs], IOJUUHATHCS;

e IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW paboOThl, ONpENeNaTh CBOIO pojb (C Y4EToM
IIPEANIOYTEHUN M BO3MOYKHOCTEH BCEX YUYAaCTHHKOB B3aMMOJEWCTBHSA), PACHPENEATh 3aauld MEXIy
YJIeHaMU KOMaHJIbl, y4acTBOBaTh B TI'PYIIOBBIX (Qopmax palboThl (00CyXkaeHHs, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U UHBIE);

e BBIIIOJIHATH CBOIO 4YacTb pabOThl, JOCTUraTh KAdeCTBEHHOTO pe3yjbTaTa II0 CBOEMY
HaIpPaBJICHUIO U KOOPAVMHUPOBATh CBOU ACUCTBUS C APYTUMHU WIEHAMU KOMaH/bI;

e OIICHMBATh KAauyeCTBO CBOEr0 BKJIAJa B OOLIMI NPOAYKT IO KPUTEPHSM, CAMOCTOSTEIBHO
c(OpMYITMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHS; CPAaBHUBATh PE3YJIbTAThI C UCXOAHOH 3a1aueil u
BKJIa/l KaX/I0r0 WieHa KOMaHIbl B JOCTHXKEHHE PE3yJbTAaTOB, Pa3leiiATh chepy OTBETCTBEHHOCTU U
IIPOSIBIISATH TOTOBHOCTH K IIPEOCTABIECHUIO OTUETA NTEPE IPYIIION;

e OBJIAJCTh CHUCTEMOM YHUBEPCalIbHbIX KOMMYHMKATHUBHBIX JEHCTBHH, KOTOpas oOecreuyuBaeT
c(OPMHPOBAHHOCTH COIUAIBHBIX HABBIKOB U SMOIIMOHAILHOTO MHTEJIEKTa 00Yy4atOIIXCSl.

YHuBepcaabHble peryJiTUBHbIE 1elCTBUS
Camoopzanuzayun:

e BBISIBJISITH TMPOOJIEMBI ISl PEUICHHST B JKU3HEHHBIX M YYEOHBIX CHUTYalUsiX, HCIIONB3Ys

OMOoJIOTNYECKHE 3HAHMS;



e OPHEHTHUPOBATHCS B PA3NUYHBIX MOAXO0JAX MPHUHITHUS PEUICHUH (MHAMBHIyalbHOE, TIPUHATHE
pellIeHns B IpyIe, IPUHITHE PELLICHUI TPYIOil);

® CAMOCTOSITETTLHO COCTaBJISTh JITOPUTM pEIIeHUs 3a7add (UM €ro 4acTh), BBIOUPATh crocod
pelieHns Y4eOHOM OHOJOTrMYecKOoW 3ajaud ¢ Y4YETOM MMEIOIIMUXCS PECYpcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh MpeiaraeMble BAPUAHTHI PEIICHUI;

e COCTaBJIATh IUIAH JAEWCTBUN (IUIaH peaau3alid HaMEYEHHOI'O alrOpUTMa PpEUIeHHS),
KOPPEKTUPOBATh MPEUIOKECHHBIN aJrOPUTM C YYETOM IMOTYYCHHs] HOBBIX OMOJOTHYECKHX 3HaHWMA 00
M3y4aeMOM OHMOJIOTMYECKOM OOBEKTE;

e JieN1aTh BHIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camoxonmpons (pehrexcusn):

e BJIAJIETh CIIOCOOAMM CAMOKOHTPOJISl, CAMOMOTHBALIMY U pediiexcuu;

e /1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallMy U Npeaiarath IiaH e€ HU3MEHEHUs;

® YUUTHIBaTh KOHTEKCT M NPEABUAETH TPYJHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIPH PELICHUU
y4eOHOU OMOJIOTHUECKOM 3a/1a9d, aJaNTUPOBATh PEIICHUE K MEHSIOITUMCSI 00CTOSATEIHLCTBAM;

e 0OBSACHATH IPUYMHBI JOCTHXKEHUS (HETOCTHKEHUS) PE3yIbTaTOB IS TEIbHOCTH, AaBaTh OLEHKY
PUOOPETEHHOMY OIIBITY, YMETh HaXOAUTh MO3UTUBHOE B IPOU3OLLIEAIIEH CUTYallUH;

e BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHHMBILUXCS
CUTYyallul, YCTAaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

® OLICHMBATb COOTBETCTBHUE PE3YJIbTATA LEJINA U YCIOBHSIM.

Omoyuonanvnvlii unmMeN1eKm:

e pa3nUyYaTh, HA3BIBATh U YIPABIATH COOCTBEHHBIMH SMOIMSIMHU U SMOLIUSIMH JPYTHX;

e BBIABJIATH U aHAJIM3UPOBATH PUUMHBI SIMOLIUH;

e CTaBUTH ce0sl HA MECTO JPYTOro YesioBeKa, IOHUMAaTh MOTUBBI U HAMEPEHHS IPyToro;

® PEryJaupoBaTh CIOCOO BBIPAKEHUS IMOLIUH.

Hpunamue cebsn u opyzux:
OCO3HAHHO OTHOCUTBHCA K IPYTOMY U€JIOBEKY, €0 MHEHHUIO;
NpU3HABaTh CBOE MPaBO Ha OIMIMOKY U TaKoe K€ MPaBo Jpyroro;
OTKPBITOCTh ce0€ U APYTUM;
OCO3HaBaTh HEBO3MO)KHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

e OBJIQJIETh CHUCTEMOM yHUBEpCAJIbHBIX YyUYEOHBIX PEryJISTUBHBIX JAEUCTBUN, KOTOpas
obecrieunBaeT (OPMHUPOBAHNE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSISI O3UIMS JIMYHOCTH), U
KU3HEHHBIX HaBBIKOB JIMYHOCTH (yNpaBieHHsI cOOON, CAMOIUCIMILINHBI, YCTONYHUBOIO OBEICHNU).

NPEJIMETHBIE PE3YJIbTATbI
SKJIACC

e XapaKTepu30BaTh OMOJIOTHIO KaK HAyKy O JHBOM MpHpOJE; Ha3bIBaTh IPU3HAKU KHUBOTO,
CPaBHUBATh OOBEKTHI JKUBOM U HEXKUBOM MTPUPOIBI;

e [IEPEUHCIIATh MCTOUYHUKU OMOJIOTMYECKHUX 3HAHUN; XapaKTepHU30BaTh 3HAUYEHHE OMOJIOTHYECKUX
3HAHMH JUTI COBPEMEHHOTO YeJIOBeKa; MPOeCcCHH, CBsI3aHHbIe ¢ Ononoruei (4—>5);

e IPUBOJIUTH NMPUMEPHI BKIJIaJ1a poccuiickux (B ToMm umciie B. Y. Bepnanckuii, A. JI. UmkeBckuil) u
3apyOeXHBIX (B TOM uncie Apuctorens, Teodpact, ['unnokpaT) yué€HbIX B pa3BUTHE OHOJIOTHHY;

e IMETH IIPE/ICTABICHHUE O BAXKHEUITUX OMOJIOTHYECKUX MPOLIeccaxX U SBJICHUSAX: MUTAHUE, JIbIXaHUE,
TPAHCIOPT BELIECTB, Pa3Apa)kUMOCTb, POCT, PA3BUTHE, ABH)KEHUE, PAa3MHOKECHHUE;

e IPUMEHSATH OMOJIOTUYECKNE TEPMUHBI U TIOHATHUS (B TOM UHUCIIE: )KUBbIE Tea, OMOIOTHs, SKOIOTHS,
IIUTOJIOTHS, aHATOMUs, (pu3Honorus, OMOJOrHMYecKass CHCTEMaTHKa, KJIETKa, TKaHb, OpraH, CHUCTeMa
OpraHoB, OpPraHU3M, BUPYC, JBM)KEHUE, NMUTaHUE, (POTOCHHTE3, JbIXaHUE, BBIACICHUE, Pa3/IpakuMOCTb,
POCT, pa3MHOXKEHHUE, Pa3BUTHUE, Cpeaa OOUTaHUS, IPUPOTHOE COOOIIECTBO, HCKYCCTBEHHOE COOOIIECTBO) B
COOTBETCTBUU C IIOCTABJICHHOW 3a/1a4€il U B KOHTEKCTE;

e pa3IMyaTh 10 BHEIIHEMY BHUAY (M300pa)XeHUsIM), CXeMaM M OIUCAHUSAM JOSJICPHBIC U sIEPHbIC
OpPTaHU3MBbI;, pa3JIMYHbIE OMOJOTHYECKUE OOBEKTHI: PACTCHHUS, )KUBOTHBIX, TPHUOBI, TUIIAWHUKA, OAaKTePUH;
NPUPOIHBIE U UCKYCCTBEHHBIE COOOIIECTBA, B3aUMOCBSA3H OPraHU3MOB B MPUPOJHOM U MCKYCCTBEHHOM
coolmiecTBax; mpeacTaBuTeneil Guopsl U (ayHbl TPUPOAHBIX 30H 3eMH; JaHIMA(TH MPUPOTHBIE U
KYJbTYpPHBIE;

® IPOBOJUTH OINMCAHHWE OpraHu3Ma (pacTeHus, *XUBOTHOTO) MO 3aJaHHOMY IUIaHY; BBIIEISTH
CYILIECTBEHHBIC MPU3HAKU CTPOCHHUS U TMPOILIECCOB KHUIHEACSITEILHOCTH OPTaHU3MOB, XapaKTEePHU30BaTh



OpraHM3Mbl KaK TeJa >XUBOH MPHUPOABI, MEPEUUCIATh OCOOEHHOCTH PACTEHUM, >KUBOTHBIX, T'pPUOOB,
JUIIaHUKOB, OAKTEpU U BUPYCOB;

e pACKpbIBaTh TIOHATHE O cpeAe oOuTaHuS (BOAHOM, HA3eMHO-BO3AYIIHOW, ITOYBEHHOM,
BHYTPUOPTaHU3MEHHOM), YCIOBUSIX Cpellbl OOUTaHUS;

e IPUBOAUTH MPUMEPHI, XapaKTEPHU3YIOIIUE MPUCIIOCOOICHHOCTh OPTaHU3MOB K Cpelie OOUTaHMs,
B3aMMOCBSI3M OPTaHU3MOB B COOOIIECTBAX;

e BBIJICNIATH OTIMYUTENbHBIC TPU3HAKY IPUPOIHBIX U HCKYCCTBEHHBIX COOOIECTB;

® API'YMEHTUPOBATH OCHOBHBIC ITPABHJIA TIOBEJICHUS YEJIOBEKA B MPUPOJIE M OOBSICHATH 3HAYCHHE
MIPUPOIOOXPAHHON IEATEIHLHOCTH YEJIOBEKa; aHAIM3UPOBATh INI00ATBHBIE SKOJIOTHUECKHUE TPOOIIEMBI;

® PacKpbIBATh POJIb OMOJIOTHN B IIPAKTHYECKOM JEeSITeTbHOCTH YEeTIOBEKa,

¢ IECMOHCTPUPOBATh HAa KOHKPETHBIX MPUMEPAX CBS3b 3HAHWNA OHONOTMHM CO 3HAHUSAMH II0
MaTeMaTHKe, MPEAMETOB TYMAaHUTAPHOTO IMKJIA, PA3IMYHBIMUA BUJIAMHU HCKYCCTBA;

© BBHITIOJIHATh MPAKTUYECKUe paboThl (MOUCK HMHQPOPMAIMH C HCIOJIB30BAHUEM Pa3IUYHBIX
WCTOYHHMKOB; OIKMCAHWE OpraHuW3Ma II0 33aJlaHHOMY IUIaHy) W JjabopaTopHblie paboTel (paborta ¢
MHUKPOCKOIIOM; 3HAKOMCTBO C Pa3IMYHBIMH CIIOCOOAMU U3MEPEHHUS U CPABHEHUS KUBBIX OOBHEKTOB);

e IPUMEHATh METOABl Ouojiornu (HAaONIOJEHUE, OMHCaHWe, KilacCUUKaIus, HN3MEpEHue,
HKCIIEPUMEHT): TPOBOAUTH HAOMIOJEHUS 3a OpPraHU3MaMH, OMNHCHIBATh OHONOTHYECKHE OOBEKTHI,
MIPOIIECCHI U SIBJICHHSI; BBIITOJIHATH OMOJIOTHYECKHIA PUCYHOK ¥ H3MEPEHHUE OMOJIOTMYeCKIX O0BEKTOB;

eBIIANICTh MNpuéMaMu paboThl C JYyNOH, CBETOBHIM H LUMPOBBIM MHUKPOCKONAMU MIPH
paccMaTpuBaHUU OMOJIOTHYECKUX OOBEKTOB;

ecoOmoaTh mMpaBuia Oe3omacHOro TpyAa mpu paboTe ¢ yueOHBIM ©  J1a00OpaTOPHBIM
000pyZI0BaHUEM, XUMHYECKOH IMOCYJOW B COOTBETCTBUHU C WHCTPYKIHMSIMH HAa YPOKE, BO BHEYPOUYHOM
JESITEIbHOCTH,

® ICIIOJIB30BATh IIPH  BBITIOJHEHUH YYEOHBIX 3aJaHW HAYyYHO-TIONMYJSAPHYIO JIUTEpaTypy 110
Ouooruu, CpaBoYHbIC MaTepuabl, pecypcel UHTEpHETA;

e CO3/1aBaTh INMHCHMEHHBIE W YCTHBIE COOOIICHHS, TPaMOTHO HCHOJNB3Yys TOHSATHHHBIA ammapar
U3y4aeMoro pasjesia OuoIoTHH.

6 KJIIACC

e XapaKTepu30BaTh OOTAHUKY KaK OMOJIOTMUECKYIO HayKy, €€ pa3/iesibl U CBS3H C APYTUMHU HayKaMu
U1 TeXHUKOI;

e MIPUBOJUTH MIPUMEpPHI BKJIaAa poccuiickux (B ToM uucie B. B. Jlokyudaes, K. A. Tumupszes, C. I'.
Hagammun) u 3apy0exxHbIX y4€HbIX (B ToM yncie P. ['yk, M. Manbnuru) B pa3BuTHe HayK O pacTEHUSX;

e IPUMEHATH OMOJIOTHYECKHE TEPMUHBI U MOHATHS (B TOM 4Hciie: O0TaHMKa, paCTUTENbHAS KIIETKA,
pacTuTeNnbHas TKaHb, OpPraHbl PAacTEHUH, CHCTEMa OPraHOB pPACTEHHs: KOpEHb, MOOEr IouKa, JHCT,
BUJIOU3MEHEHHBIE OPraHbl, LBETOK, IUIOJ, CEMs, PacCTUTEIbHBIA OpraHU3M, MHUHEpaIbHOE MUTaHHE,
doTocuHTE3, ABIXaHHE, POCT, pPa3BUTHE, Pa3MHOXKEHHE, KIIOH, Pa3ApakUMOCTb) B COOTBETCTBUHU C
MOCTaBJIEHHOM 3a/1a4yeil U B KOHTEKCTE;

e ONNCHIBATh CTPOCHME W IKU3HENCATEIBHOCTh PACTUTEIBHOTO OpraHu3Ma (Ha TpHuMepe
MOKPBITOCEMEHHBIX MJTU IBETKOBBIX): MOTJIOIIEHUE BObI U MUHEpPAIbHOE MUTAaHUE, (POTOCUHTES, IbIXaHUE,
TPAHCIOPT BEILIECTB, POCT, Pa3MHOKEHHUE, PA3BUTHUE; CBSA3b CTPOCHMS BETE€TATUBHBIX M T'€HEPATHBHBIX
OpraHoOB PacTeHUM ¢ UX QYyHKIUSAMU;

e pa3IMYaTh U OMUCHIBATH J)KUBbIE U TepOapHbIe SK3EMIUIPbI paCTeHUH 10 33JaHHOMY IJIaHy, YaCTH
pacTeHuii o U300paKeHUsIM, CXeMaM, MOJIEIIAM, MyJIsKam, pesibepHbIM Tabauam;

e XapaKTepU30BaTh MPU3HAKUA PACTEHHUI, YPOBHU OpPraHU3allMy PACTUTEILHOIO OpraHu3Ma, YacTH
pacCTEHUN: KIIETKH, TKAHU, OpraHbl, CHCTEMbI OPTraHOB, OPTaHU3M;

e CPAaBHUBAThH PACTUTENBHBIE TKAHU U OPTaHbl PACTEHUN MEXIy COOOM;

e BBITIOJTHATH MIPAKTHYECKUE U JTaOOpaTOpHBIE pabOThl MO Mopdoaorun U PU3NOIOTUN PACTCHUMN, B
TOM 4YHciae paboThl C MHUKPOCKONOM C TIOCTOSHHBIMH ((pUKCHpPOBaHHBIMH) U BPEMEHHBIMHU
MUKpOIIpenapaTaMu, HCCIeI0BaTeNbCKUe paboThl C HCIOIb30BAaHHEM NPUOOPOB U HHCTPYMEHTOB
¢ poBoi 1abopaTopuy;

® XapaKTEpU30BaTh MPOLIECCHI )KU3HEAEATEILHOCTH PACTEHUM: MOIJIOIIEHNE BOABI U MUHEPAJIbHOE
nuTaHue, (GOTOCUHTE3, IbIXaHHE, POCT, pPa3BUTHE, CIOCOOBI €CTECTBEHHOTO U HCKYCCTBEHHOTO
BEreTATUBHOIO Pa3MHOXKEHHUS; CEMEHHOE pa3MHOXKEHHE (Ha MpUMEpPe MOKPHITOCEMEHHBIX, WIH
IIBETKOBBIX );



 BLISIBJIATH NIPUUMHHO-CIIEICTBEHHBIE CBS3M MEXIY CTPOCHUEM U (YHKIMSIMHU TKaHEH M OpraHoB
pacTeHui, CTPOCHUEM U KU3HEAEITEIBHOCTBIO PACTCHU;

e KJIaCCU(PULIMPOBATH PACTEHUS U UX YACTH 110 PAa3HBIM OCHOBAHUSAM;

® OOBSICHSTH POJIb PACTEHUH B IPUPOJIE U JKU3HM YEJIOBEKA: 3HaueHue (POTOCHHTE3a B MPUPOJE U B
YKU3HH YeJloBeKa; OMOJOrMYECKOe U X035IICTBEHHOE 3HAaU€HUE BUIOU3MEHEHHBIX T0OET0B;

® X035 1ICTBEHHOE 3HAUYEHUE BET€TaTUBHOIO Pa3MHOKECHMUSI,;

e IPUMEHSATH MOJIy4YE€HHbIE 3HAHMS I BhIPAIUBAHUS U Pa3MHOKEHUS KYJIbTYPHBIX PaCTCHUH;

® 1ICTI0JIb30BaTh METO/Ibl OMOJIOTUU: MPOBOJIUTH HAOJIOIEHNUS 32 PACTEHUSMHU, ONIUCHIBATH PACTEHUS
U MX YaCTH, CTABUTh MpOCTEHIINEe ONOIOTHUECKUE ONBITH U SKCIIEPUMEHTHI;

ecoOmoiaTh mMpaBuia Oe3omacHOro TpyAa mpu pabore ¢ y4yeOHBIM M J1a0OpaTOPHBIM
000pyI0BaHHEM, XUMUYECKOI MOCYI0i B COOTBETCTBUU C MHCTPYKIUSAMH Ha YPOKE M BO BHEYPOUHOMH
JIeSITEJIbHOCTH;

e ICMOHCTPUPOBaTh HAa KOHKPETHBIX IpPUMEpax CBA3b 3HAHWN OHOJOTMH CO 3HAHUAMHU IIO
MaTeMaTHKe, reorpa@uu, TEXHOJOIHH, IPEIMETOB TyMaHUTAPHOIO LHMKIA, Pa3IMYHBIMU BUAAMHU
HCKYCCTBa;

e BJIaJIETh NpuéMaMu paboThl ¢ Ouosornyeckoil mHpopmanuein: GopMyIUpoBaTb OCHOBAHUS IS
U3BJIeUeHUs U 00001eHus MHDOPMAIMK U3 ABYX HCTOYHHMKOB; IPeoOpa30BbIBaTh HHPOPMALIMIO U3 OJJHOM
3HAKOBOM CUCTEMBI B JIPYTYIO;

® CO3/1aBaTh IMHUCHBMEHHbIE W YCTHbIE COOOLIEHMS, IPaMOTHO HCHOJIb3Yys MNOHATHHHBIA amnmapar
M3y4aeMoTo paszesna OuoJIOTHH.

7 KJIIACC

e XapaKTepHU30BaTh MPUHIUIMbBI KJIACCHU(PUKALMU PACTEHUI, OCHOBHbBIE CHUCTEMATHYECKUE IPYIIIIbI
pacTeHuil (BOAOPOCIH, MXH, IJIAYHbI, XBOIIH, MMAlOPOTHUKH, T'OJIOCEMEHHBIE, MOKPHITOCEMEHHbBIE WM
LIBETKOBBIC);

e IPUBOJIUTH NpUMEPHI BKiIaga poccuiickux (B Tom uuciae H. WM. BaBunos, 1. B. Muuypun) u
3apyOexHbix (B ToM yncne K. Jlunneii, JI. [lactep) y4€HbIX B pa3BUTHE HAyK O PacTEHUSX, rpubax,
JTUIIaiHUKAX, OaKTepHsX;

e IPUMEHATh OMOJIOTHYECKHE TEPMUHBI U MOHATHUSA (B TOM uMcie: 00TaHUKA, SKOJOTHsS pacTeHUil,
MUKOJIOTHSI, OaKTepuoJIorusi, CUCTEMaTHKa, IIapCTBO, OTEJN, KJIACC, CEMEICTBO, pOJ, BUI, >KU3HEHHAs
dopma pacteHuid, cpeja OOUTAaHUSA, PACTUTEIHLHOE COOOIIECTBO, BBICIINE PACTEHHUs, HU3IIME PACTEHUS,
CIIOPOBBIE pACTEHMs, CEMEHHbIE pACTEHHUs, BOJOPOCIH, MXH, IUIAyHBl, XBOILIM, MANOPOTHUKH,
rOJIOCEMEHHBIE, MOKPBITOCEMEHHbIE, OaKTepHH, TPHOBI, JUIIAHHUKKA) B COOTBETCTBHU C MOCTAaBICHHOMN
3aJladyei ¥ B KOHTEKCTE;

e pa3IUyaTh M ONMCHIBATH >KUBbIE W TrepOapHble SK3EMIUIIPHl PacTeHUil, 4acTH pacTeHU Mo
N300paXeHHsIM, CXeMaM, MOJIEIISIM, MYJIsKaM, pelbe@HbIM TaOauam; rpulbl o H300paKEHUSIM, CXemMa,
MyJIShKaM; OaKTepHH Mo N300pakeHUsIM;

® BHISIBJISITh NPU3HAKH KJIACCOB MOKPHITOCEMEHHBIX WJIM ILIBETKOBBIX, CEMEHCTB JIBYIOJIBHBIX M
OJIHO/IOJIbHBIX PAaCTEHUH;

® OIIPENIEATh CHUCTEMAaTHYECKOE IIOJIOKEHHWE  PACTUTENIbHOTO OpraHm3ma (Ha  mpuMepe
MOKPBITOCEMEHHBIX, WJIN IIBETKOBBIX) C IOMOIIBIO ONPEACINUTEIBHON KapTOUKHY;

® BBITIOJIHATH MPAKTUYECKHE U JabopaTopHble padOThl MO CHUCTEMATHKE PACTEHHM, MUKOJIOTHH U
MHUKpPOOMOJIOTUH, B TOM YHUCIE PabOThl C MHUKPOCKONOM C TOCTOSHHBIMU ((DUKCHPOBAaHHBIMH) U
BPEMEHHBIMU MUKpOIpEnapaTaMy, HUCCIeI0BaTeNbcKue paboThl € HCIOJIB30BAHMEM MPUOOPOB H
MHCTPYMEHTOB IIU(PPOBOI J1abOpaTopuH;

e BLJICIIATh CYIIECTBEHHbIE INPH3HAKU CTPOEHUS M JKU3HEAEATENbHOCTH pPACTEHHUH, OakTepuil,
rpuOOB, TUIIAHHUKOB;

e [IPOBOJINThH OIMCAHME U CPABHUBATh MEXIy COOOH pacTeHus, IpuObl, ITUIIAHHUKH, OAKTEPUH 110
3aJJaHHOMY IUIaHy; JIeJaTh BHIBO/IBI HA OCHOBE CPaBHEHMUS;

® OIIMCBIBATH YCIOKHEHUE OPTAHU3ALMHA PACTCHUN B XO/I€ DBOJIIOLIMY PACTUTEIBLHOTO MUPa Ha 3eMIIE;

 BLISIBJIATH YEPTHI MPUCTIOCOOIEHHOCTH PACTeHUN K cpelie OOUTaHMsI, 3HaYCHHE HKOJOTHYECKUX
(bakTOpOB AJIs paCTEHUI;

e XapaKTepHU30BaThb PACTUTENbHbIE COOOIIECTBA, CE30HHBIE U IOCTYNATEeNbHbIE W3MEHEHHS
pPacTUTEIBHBIX COOOIIECTB, PACTUTEIBLHOCTD (PACTUTENBHBIIN TOKPOB) MPUPOJHBIX 30H 3€MJIH;



¢ [PUBOJIUTH TNPUMEPHI KYJIbTYPHBIX PAacCTEHUH U WX 3HAYEHHE B KM3HM YEJIOBEKA; MOHUMATh
IPUYMHBI U 3HaTh MEPHI OXPAHbI PACTUTEILHOTO MHpa 3€MJIU;

e PacKpbIBaTh POJIb PAaCTEHUHM, I'pUOOB, JIMIIANHUKOB, OakTepuil B NPUPOAHBIX COOOIIECTBaX, B
XO3MCTBEHHOM JIEATEIbHOCTH YEJIOBEKA U €r0 IIOBCEIHEBHOW KU3HH;

e ICMOHCTPUPOBaTh HAa KOHKPETHBIX IpHUMEpax CBA3b 3HAHUNH OHOJOTMH CO 3HAHUAMHU IIO
MaTemaTHke, pusuke, reorpaguu, TEXHOJIOTUH, JTUTEPATYpPE, U TEXHOJIOTUH, IPEIMETOB I'yMaHUTAPHOTO
LIMKJIa, Pa3JIMYHBIMH BUIaMU UCKYCCTBa;

® 1ICTI0JIb30BaTh METO/Ibl OMOJIOTHUH: IPOBOJUTH HAOIOEHUS 32 paCTEHUSIMU, OaKTepusMu, rpudamu,
JIUIIAHUKAMHU, ONTUCHIBATh UX; CTABUTH MIPOCTEHUIINE OHMOIOTUYECKHE OBITHI U HKCIIEPUMEHTHI;

ecoOmoiaTh MpaBuia Oe3omacHOro TpyAa Impu paboTe ¢ y4yeOHBIM U J1aOOPaTOPHBIM
000pyI0OBaHHEM, XUMUYECKOH MOCY/I0i B COOTBETCTBUU C MHCTPYKLUUSMH Ha ypOKEe M BO BHEYPOUHOMH
JIeSITEJIbHOCTH;

e BJIa/IeTh NMpUEMaMU PabOThl ¢ OMOJOrHUecKoi MHpopManuei: GopMyIUpoBaTh OCHOBAHUS JUIS
U3BJICUEHHUs] U 00001IeHuss HMHQOpPMAIMK U3 HECKOJIbKUX (2—3) HCTOYHUKOB; NpeoOpa3oBbIBAThH
MH(POPMALIMIO U3 OJJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh MHCbMEHHBIE U YCTHbIE COOOIICHMS, TPAaMOTHO MCIIOJIb3Yysl MOHSITHMHBIN ammapar
U3y4aeMoro pasjiena OMOJIOTHH, CONPOBOXIATh BBICTYIUICHHE Mpe3eHTaluel ¢ y4éToM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.

8 KJIACC

® XapaKTepHU30BaThb HAyKU O YEJOBEKE (aHTPOMOJIOrHI0, aHATOMUIO, (DU3MOJOTHIO, MEAMIIMHY,
TMTHEHY, 9KOJIOTHIO YeJI0BEeKa, IICUXOJIOTHI0) M UX CBS3H C APYTUMH HAyKaMU U TEXHUKOMH;

® 00BSACHATH MOJI0KEHUE YEJIOBEKA B CUCTEME OPraHUYECKOI0 MUPA, €ro MPOUCXO0XKICHUE; OTINYHS
YeJIOBEKA OT KMBOTHBIX; IMPHUCIIOCOOJIIEHHOCTh K Pa3IMYHBIM HKOJOTMUECKUM (hakTopaM (uYesoBeuecKue
pachl ¥ alaliTUBHBIE TUIIBI JIIOZEH); POJCTBO YEJIOBEUECKUX Pac;

e [IPUBOANTH IPUMEpPHI BKiIana poccuiickux (B ToM uuciae U. M. Ceuenos, U. I1. IlaBnos, 1. U.
MeunukoB, A. A. Yxtomckui, I1. K. AHoxuH) u 3apyOexHbix (B Tom uucie Y. ['apseit, K. bepnap, JI.
[Tactep, Y. [apBuH) YyuY€HBIX B pa3BUTHE NPEJICTABICHUH O MPOUCXOXKICHUM, CTPOCHHH,
KHU3HEACSITEIbHOCTH, IIOBEIEHNH, KOJIOTUH YEJIOBEKa;

® IPUMEHATH OMOJIOTMYECKUE TEPMUHBI U MOHATHS (B TOM YHUCIIE: IUTOJIOT s, TUCTOJIOTUS, AaHATOMHUS
4eJoBeKa, (PM3HOJIOTHS YENOBEKa, TUTHEeHA, aHTPOIIOJIOTHS, SKOJIOTHS YelIOBEeKa, KJIeTKA, TKaHb, OpPraH,
cUcTeMa OpraHoB, MUTaHHE, JbIXaHHE, KPOBOOOpallleHHe, OOMEH BEIIEeCTB M HpPEBpallleHHUEe IHEPIuu,
JBUKEHHUE, BBIJCICHHUE, POCT, pa3BUTHE, IOBEACHHME, PA3MHOXKEHHME, pa3Ipa)kUMOCTb, PpEryJsius,
roMeocTa3, BHyTPEHHsISI Cpejla, IMMYHUTET) B COOTBETCTBHH C IMIOCTABJICHHOH 3a/1auell U B KOHTEKCTE;

® IPOBOAUTH OIIMCAHME 0 BHEIIHEMY BUAY (M300pakeHUI0), CXeMaM OOIMX MPU3HAKOB OpraHu3Ma
YeJI0BEKa, YPOBHEH €ro opraHu3aluu: KJIeTKU, TKaHH, OpraHbl, CHCTEMbI OPTaHOB, OPraHU3M;

® CPaBHMBATh KIJIETKM pa3HbIX TKaHeW, Tpyln TKaHeW, OpraHbl, CHUCTEMbl OpPraHOB YEJIOBEKa,
IIPOLIECCHI KU3HEAESITEIbHOCTH OpraHu3Ma 4Y€JI0BeKa, J1Ee1aTh BHIBOJIbI HA OCHOBE CPaBHEHMUS;

® pa3ianyaTh OMOJOIMYECKH aKTHBHBIEC BelleCcTBa (BUTAMHHBI, (DEPMEHTHI, TOPMOHBI), BBISBIATH UX
pOJIb B IIpoIiecce 0OMEHA BELIECTB U NMPEBPAILIEHUS] SHEPTHH;

® XapaKTepHU30BaTh OMOJIOTUYECKUE MTPOLIECChl: OOMEH BEIIECTB U MpEeBpallleHue YHEPruH, MUTaHuE,
JbIXaHWE, BBIJCNICHHE, TPAHCHOPT BENIECTB, IBM)KEHUE, POCT, PEryisiuus (QyHKIUA, HWMMYHUTET,
IIOBE/ICHNE, Pa3BUTHE, PA3MHOKEHUE YETIOBEKA;

® BBIABJIATH IPUUMHHO-CJIEICTBEHHBIE CBA3U MEXKIY CTPOEHUEM KIIETOK, OPraHOB, CUCTEM OPIraHOB
OpraHu3Ma 4eJIOBeKa M WX (YHKIUSMHU; MEXKIY CTPOCHHEM, )KU3HEICSITEIHLHOCTHIO M CPEIOil OOMTaHUsS
YeJI0BEKA;

® IPUMEHATh  OMOJOTMYECKHME MOJENM Uil  BBISIBIEHUS  OCOOGHHOCTEH  CTpOEHUS H
(GYHKIIMOHUPOBAHMSI OPTaHOB U CUCTEM OPTraHOB YEJIOBEKA;

® O0BACHITH HEHPOTYMOPaTbHYIO PErYJISIHUIO IPOLIECCOB KUZHEAECSITENIbHOCTH OPraHN3Ma YEJI0BEKa;

® XapaKTepHU30BaTb U CpPaBHUBATh O€3yCJIOBHBIE U YCIOBHBbIE pe(IEKChI; HACIEICTBEHHBIE U
HEHACJIeICTBEHHbIE MPOrpaMMbl MOBEJCHHS; OCOOCHHOCTU BBICHICH HEPBHOM NEATENBHOCTH UEIOBEKA;
BUIBl TOTPEOHOCTEH, MaMATH, MBIIUICHUS, pe4YHd, TEMIIEPAMEHTOB, SMOLMH, CHA; CTPYKTypy
(YHKIMOHATIBHBIX CUCTEM OpTraHu3Ma, HalpaBJICHHBIX HA JOCTHKEHUE IMOJIE3HBIX MPUCIOCOOUTENBHBIX
pE3yJIbTaTOB;



® pa3MyYaTh HACJICACTBCHHBIE H HEHACJICACTBCHHBbIC (MH(PEKIIMOHHBIE, HEWHDEKIIMOHHBIC)
3a00JIeBaHUsl YEJIOBEKA; OOBSACHATH 3HAYCHHE Mep MPOQMIAKTUKUA B MPEIYNPEkKACHUU 3a00JIeBaHUI
YeNoBeKa;

® BHITIOJTHATH MPAKTHYECKUE U JTabopaTopHbie paboThl 10 MOP()OJIOTHH, aHATOMHUH, (PU3HOJIOTUN U
MOBEJICHUIO YEJIOBEKa, B TOM YHCJE PabOThl ¢ MHUKPOCKOIIOM C TMOCTOSHHBIMHU ((PUKCHPOBAHHBIMU) U
BPEMEHHBIMU MUKpOIIpenapaTaMu, HCCIIeoBaTeIbCKue paboThl C HCIIOJIIb30BAHUEM MPUOOPOB U
MHCTPYMEHTOB IIU(PPOBOI J1abOpaTOpuH;

e peuiaTh KaYECTBEHHbIE U KOJWYECTBEHHBIE 33J1a4M, MCIOJb3Yysl OCHOBHBIE IOKA3aTENIU 30POBbs
YesioBeKa, MPOBOJIUTh PACYETHl U OLIEHUBATH MOJYyYEHHbIC 3HAYCHHUS;

® Ha3bIBATh U APTYMEHTHPOBATH OCHOBHBIE IPUHIIMIIBI 3J0POBOTI0 00pa3a KU3HHU, METOIbI 3aIIUTHI U
YKPEIUIEHUS 370POBbsl YelloBEKa: cOaJaHCUPOBAHHOE MHUTAaHUE, COOIOJECHUE MPaBWII JIMYHOW TMTHEHBI,
3aHATHS (DU3KYJIBTYPOHl M CIOPTOM, palMOHANbHAs OpraHu3alMs TPyAa U IOJHOLEHHOIO OT/AbIXA,
MO3UTUBHOE AYMOLIMOHAIBHO-TICUXUYECKOE COCTOSHUE;

® JICTI0JIb30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHMs s COONIOACHMsS 3A0pOBOro obOpasza *KHU3HH,
cOaJaHCHPOBAHHOTO MUTAHUSA, (U3NYECKOHM aKTUBHOCTH, CTPECCOYCTOMYMBOCTH, Il HCKIFOUEHUS
BPEIIHBIX MTPUBBIYEK, 3aBUCUMOCTEI;

® BJIaJIeTh NMpUEMaMU OKa3aHMs MEPBOIl MOMOIIY YEJIOBEKY IpPH MOTEPE CO3HAHUS, COJHEYHOM M
TEIUIOBOM yJape, OTPaBJICHUH, YTOIUIEHUH, KPOBOTEUEHHH, TpaBMaxX MSTKHX TKaHEW, KOCTelH CcKeleTa,
OpraHoB YYBCTB, 0’KOI'aX U OTMOPOKEHUSX;

® IEMOHCTPUPOBATh HAa KOHKPETHBIX IMpPUMEpPax CBsA3b 3HAHUN HAyK O YEJIOBEKE CO 3HAHUSIMU
IIPEIMETOB €CTECTBEHHOHAYYHOI'O ¥ T'YMaHUTapHOI'O LIUKJIOB, Pa3JIMYHbIX BUJOB UCKYCCTBA; TEXHOJIOTHH,
OBbX, ¢usnueckoi KyJIbTyphl;

® JICTIOJIb30BaTh METOJIbl OMOJIOTHU: HAONI0AaTh, U3MEPSATh, OINUCHIBATH OPraHU3M 4YEJIOBEKa U
IIPOLIECCHI €0 )KU3HEAEATEIbHOCTH;

® [IPOBOJIUTH IIPOCTEMILINE UCCIIEJOBAHNS OpraHU3Ma YEJIOBEKA U OOBSICHIATH UX PE3yJIbTaThl;

e cOOMIOAaTh MpaBWia O€30MacHOro Tpyaa mpu padoTe ¢ ydeOHBIM U Ja0OpaTOPHBIM
000py/I0OBaHHEM, XUMUYECKOH MOCY/I0i B COOTBETCTBUU C MHCTPYKLUUSMH Ha ypOKe M BO BHEYPOUHOMH
JeSITEIbHOCTH;

e BiIaJIeTh NpuéMaMu paboThl ¢ Omosornyeckoil nHpopmanuen: GopMyIHMpoBaTh OCHOBAHUS IS
U3BJICUEHUs] M O00O0OIIEHUS HWHPOPMALUU U3 HECKOJIBKHUX (4—35) HCTOYHMKOB; INpPeoOpa30OBBIBATH
nH(}OpMaIHIO U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

e ipeoOpa3oBbIBaTh HH(YOPMAILINIO U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

® CO3/1aBaTh NUCbMEHHBbIE M YCTHBIE COOOUICHMS, 'PaMOTHO HCIOJIb3Yysl MOHSATHIHBIN ammapaT
U3YyYEHHOT0 pasjienia OMOJIOTHH, COMPOBOX/IATh BBICTYIUICHHWE Mpe3eHTaluel ¢ y4éToM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.

9 KJIACC

® XapaKTCPU30BaTb COCTaB, CTPOCHUC U (I)yHKI_II/II/I OpTraHUYCCKUX BCUICCTB, BXOJAAIINX B COCTaB
KHBOTO * UMETh IPELCTAaBJIEHNA O MOJIEKYJIADHOM YDPOBHE OpPraHMW3aIluy XHUBOTO;
- OMCBHIBATh OCO6EHHOCTH BUDYCOB KaK HEKJIETOUHBIX GOPM XU3HU - IDOBOLUTH
HECJIOXHBIE 6HOJIOTMUECKHE DKCIEePUMEHTHI [MOJA M3YUeHUSd CBOMCTB
OPraHMUEeCKMX BemeCTB U QYHKINNE (GepMeHTOB KaK 6MOJOrHUeCKHUX
KaTaJu3aTOpPOB

e XapaKTepU30BaTh OCHOBHBIE METOZB HU3YUEHMA KJIIETKU: - DACKDBIBATH
OCO6EHHOCTH CTPOEHMSA KJIIETKH BYKADPHOT U IPOKADPHOT: - ONMCHBATH QYHKIINU
OPraHOMZOB KJIETKU; - OCHOBHBIE IIOJIOXEHUA KJIETOUHOM TEODUH; - ONPEZLesIATh

XUMHUECKHUM COCTAB KJETKH: ° XapaKTepu30BaThb KJETOUHHH YPOBEHb
OpPraHM3alluu XHUBOTLO; * OINPEZeJsATh CTPOEHMEe KJETKM KaK CTPYKTYDPHOH U
OYHKIIMOHAJNBHOM eIMHUIIBI MHU3HM: - ONNCBIBATH O6MEH BeleCTB U

IIpeBpalieHue SHEPI'UHU Kak OCHOBY XHU3HEAEATEJIbPHOCTHU KJIETKH:
HCHOOJIb30BaATh METOZLBI OHOJIOTMUECKOM HAYKM W IPOBOLUTE HECJIOXHEIE
OHOJIOTHUECKYE DKCIEPUMEHTEI AJIS U3YUEHUS KJIeTOK XHUBEIX OPraHU3MOB



e XapaKTepHU30BaTh CYIHOCTh 6HMOr€HETHUECKOI'0 3aKOHa: - OIHNCEIBATH
MEelNO03: - paCKpPEBaTh OCO6EHHOCTH MHAHBUAVAJBHOIO PA3BUTUA OpraHu3Ma; -
OIIpeneJiaThb OCHOBHEIE 3aKOHOMEDPHOCTH Imepemauu HaCJeLCTBEHHOU

HHGOpDMAIIUM; - XapaKTepu30BaTh 3aKOHOMEDHOCTH HM3MEHUHUBOCTMH:
HCIOJBb30BATh OCHOBHBIE METOZBl CeJIeKIIMH DpaCTeHHH, XHUBOTHBIX MU
MHKDOODPTIaHM3MOB; - ONNCHBATL OPraHM3MEHHBIM YPOBEHb OpraHu3alluu

XHUBOI'O: * PACKPBIBATH OCO6EHHOCTH 6eCIOJIOTO UM IIOJIOBOT'O Pa3MHOXEHUdA
OPr'aHN3MOB; - XapaKTepHU30BaTh ONJIOLOTBOPEHUE U er'0 6MOJIOI'MUECKYI0 DOJIb.

e XapaKTepU30BATh KPUTEDPHUHN BHIA U €r0 HONYJAINMOHHYIO CTDYKTYDY: -
OIUCEHIBATh DKOJOruueckue @HakTopsl U YCJIOBUSA CpPeLbl: ° PaCKPHIBATh
OCHOBHBEIE IIOJIOXEHHUSA TeOPUHU BBOJONUU U. JJlapBHHA: - OIPEeLeJIATh IBUXYILUE
CUJIBI BBOJOIUU:; ° YCTaHABJUBATH NOYTU [OOCTUXEHUA O6HUOJOIUUECKOr'O
nporpecca; - DONYJSAIUOHHO—BUILOBOM YPOBEHBb OPraHU3aIlUU XUBOIO; - UMETh
OpeACTaBJIEHNE O DPAa3BUTHM SDBOJIOIMNOHHEIX IPEACTaBJIEHUM: - LOKa3hBaTh
CHHTETUUECKYIO TEOPMHIO ®BOJIIOIUNU ' HCIOJNIb30BaTh METOAE 6MOJIOI'MUECKOMU
HaYKU U IPOBOAUTDH HECJIOXHEIE 6MOJIOTMUECKHEe DKCIEePUMEHTEI LJIA U3YUeHUd
MOP®OJIOTMUECKOI'O KPUTEPUA BUAOB

e XapaKTepHU30BaTh ONpPEeAEeJIeHUS IMOHATHH: «COOBIECTBO”», «DKOCHCTEMA”,
(6roreomeHo03»; -+ OMHUCHIBATh CTPYKTYDPY Pa3HBIX COOBIIECTB;: ' YCTaHABJIUBATDH
OIPOILECCEHI, IPOUCXOZANNE IIPU IIepexoZe C OZHOI'O TPOPHUUEeCKOr'0O YPOBHA Ha
IPYr'ON. * BEICTPAMWBATh LEeNU U CeTHU IUTAHUA [OJA Pa3HBIX OHUOIEHO30B:
XapaKTepHu30BaThb POJIU NIPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB.

e OIIMCHIBATH DKOJIO'MUECKHE KDUIUCH: ' pa3BUTUE IpPEACTaBJIEHUN O
OIPOUCXOXIEHUU KHUI3HU u COBDPEMEHHOM COCTOAHUU IPO6JIEMEI;
yCTaHaBJIMBATh 3HaUeHMHEe OHOJIOTMUECKHX HAYK B DpelleHUU MIpo6JeM
paIMOHAJBHOI'O IPUPOLONOJIb30BAHUSA, 3allUTE 3L0POBbA JIIOAZEN B YCJIOBUAX
OBICTPOI'O H3MEHEHHSA DKOJIOUMUECKOI'O KXaueCTBa OKDYXalllenl Cpezxsl,
XapakTepu3oBaThb 610ChEepHBIN YDOBEHB OpraHu3alluu XUBOI'O;
paccxas3slBaTh O Cpefoob6pa3yrolelr LesATeJIbHOCTH OPraHU3MOB: - IDUBOAUTH
IoKaz3aTeJIbCTBA DBOJIIOIUU; - IEMOHCTPUPOBATE 3HAaHNE OCHOB DKOJIOTHUECKOH
I'DAMOTHOCTH: OIIEHNBATH MOCJELCTBUA LEeATEJBbHOCTH UeJIOBeKa B IPDUPOZE U
BJINAHNEe (PpaXTOpPOB DHCKa Ha 3L0DPOBhe UeJIOBEKa:; ' BHEHIOUPATH IIeJIeBhle U
CMBICJIOBBIE YCTAHOBKUM B CBOUX HEHCTBUSAX U IOCTYIKaxX IO OTHOWMEHUIO K
XUBOM IpPHPOZE, 3LOPOBBI CBOEMYy H OKPYXalwIHuX: - OCO3HaBaTh
HEeO6XOLUMOCTEL IEeMHCTBHUIM IO COXPaHEHHID 6HOpa3HOo06pa3ud M IPUPOLHBIX
MEeCTOOOHMTaHUY BUJLOB PAaCTEHUUN U XXUBOTHBIX.

e coOMmOaTh MpaBwia Oe3omacHOro Tpyjaa Mpu pabore ¢ ydeOHBIM U J1a00paTOPHBIM
000py0BaHHEM, XUMUYECKOW TOCYI0N B COOTBETCTBUHU C MHCTPYKIUSIMHU Ha YPOKE U BO BHEYPOUHOU
JIeATeITLHOCTH;

e BJIAJIETh MpuéMamMu paboThl ¢ Ouonorudeckoil nHpopManuei: GopMyIUpoOBaTh OCHOBAHUS IS
W3BJICUCHUST W 0000meHus uHOpMAIMd W3 HECKONBKUX (4—5) HCTOYHHKOB;, MPEOOpa3oOBHIBATH
nH(GOPMAIIHIO U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e MpeoOpa3oBbIBATh HH(OPMALINIO U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

® CO3/71aBaTh NMHUCHMEHHBIE W YCTHbIE COOOILICHMS, TPAaMOTHO HCHOJIb3Yys MOHSATHHHBIA ammapar

M3Y4YEHHOTO paszesia OMOJOTHH, CONMPOBOXKIATh BBICTYIUICHHE IMpe3eHTallel ¢ y4€ToM 0COOEHHOCTEM
ayJIUTOPUHU CBEPCTHUKOB.

CUCTEMA OHEHKHU JOCTUXEHUSA IIVTAHUPYEMBIX PE3YJIbTATOB

O1neHKka YCTHOIO OTBETA YYAIIMXCH




OrMmerka "S" craBuTcs B ciay4ae:

1. 3HaHus, NOHMMAaHHUS, TJIyOMHBI YCBOEGHHS OOy4aromMMmcst Bcero oObéMa MPOrpaMMHOIO
MaTepuana.

2. YMeHUS BBIICTATH TJIaBHBIC IMOJIOKCHHSI B M3yUYEHHOM MaTepuaie, Ha OCHOBAaHWUU (DAKTOB U
npuUMepoB 0000IaTh, AeNaTh BBIBOJbI, YCTAHABINBATH MEKIIPEIMETHBIE W BHYTPUIIPEIMETHBIC CBS3H,
TBOPYECKHU MPUMEHSET MOJTYUCHHBIC 3HAHUSI B HE3HAKOMOM CUTYAIIUH.

3. OtcyTtcTBUE OMIMOOK M HEJOUYETOB MPHU BOCIIPOM3BECHIH W3YYEHHOTO MaTepuaa, Mpu YCTHBIX
OTBETaX YCTPAHEHHE OTACIBHBIX HETOYHOCTEH C TOMOIIBIO JOMOTHUTEIBHBIX BOIMPOCOB YUYHUTEIS,
coOIoIcHHE KYJIbTYPhl YCTHOM peyH.

Otmerka "4":

1. 3HaHue BCero 3y4eHHOTO MPOrpaMMHOTO MaTepHana.

2. YMeHMI BBIICIATH TJIABHBIC TOJIOKCHUS B W3YYCHHOM MaTrepualie, HA OCHOBAaHWU (DAKTOB U
npuMepoB 0000IIaTh, JelaTh BBIBOJBI, YCTAHABIWBATH BHYTPUIIPEJAMETHBIC CBSI3U, MPUMEHSTH
MOJTyYCHHBIC 3HAHUS Ha MTPAKTUKE.

3. HesnauutenvHbie (HerpyOble) OMIMOKM W HEMOYETHI MPH BOCIPOU3BEACHUU H3YYEHHOTO
MaTepuaia, CoOJI0JeHNEe OCHOBHBIX MPaBUI KYJIbTYphl YCTHON peyH.

OtMmerka "3" (YpoBeHb NpeACTaBJIEeHU, COYETAIOIMNXCS € 3JIeMEHTAMH HAYYHbIX OHSTHII):

1. 3nanue u yCBOCHUE MaTepralia Ha YPOBHE MUHUMAJIBHBIX TPEOOBAHUH MPOTPAMMBI, 3aTPYIHEHNE
IIPU CaMOCTOSTEIHHOM BOCIIPOM3BEICHUH, HEOOXOIUMOCTh HE3HAYUTEILHOM MMOMOIIM TPEernoaaBaTes.

2. YMmenue paboTaTh Ha ypPOBHE BOCIIPOM3BEACHMSI, 3aTPYTHEHUS TP OTBETAX HA BHIOM3MEHEHHBIC
BOIIPOCBI.

3. Hanmuue rpyOoOl OMMOKH, HECKOJBKUX HETpyObIX TIpU BOCIPOHM3BEACHHH W3YYCHHOTO
MaTepuasna, He3HAYUTEIbHOE HECOOII0IEHUE OCHOBHBIX MPABUI KYJIbTYpPhl YCTHOU pPeUHu.

Otmerka "2":

1. 3HaHue ¥ yCBOGHHE MaTepuana Ha ypOBHE HHUKE MUHHMAIBHBIX TPEOOBAaHUU MPOTPAMMBI,
OTJIeIbHbBIE TPEJCTABICHUS 00 N3YYEHHOM MaTepuae.

2. OrcyTcTBUE yMeHHU pabOTaTh Ha YpPOBHE BOCIPOU3BEACHHUS, 3aTPYJHEHHS MPU OTBETaX Ha
CTaHJapPTHBIC BOITPOCHI.

3. Hannune HecKOMbKHX TPYOBIX OMIMOOK, OONBIIOrO YHcla HErpyObIX MpHU BOCHPOU3BEICHUU
M3Y4YEHHOI'0 MaTepuaa, 3HaYuTeJIbHOe HECOOII0IEHUE OCHOBHBIX NMPaBUJI KYJIbTYPhl YCTHON peyH.

OueHka BbINOJHEHNUS NPAKTHYECKHUX (J12a00PATOPHBIX) padoT

Otmerka "S" craBurcs, ecjiM y4eHHK:

1. mpaBUIBHO OMPEEIUI eI OIBITA;

2. BBHITMIOJTHWI paboOTy B IOJHOM O0BEMe C COOJIFOJICHHEM HEOOXOJIMMOM TOCIeI0BaATEIHHOCTH
MIPOBEICHUS OIBITOB U U3MEPEHHIA,

3. CaMOCTOSTEIILHO U PaIlMOHATBHO BRIOPAJ U IMTOATOTOBHII JJIS OITBITa HEOOXOIMMOE 000pYI0BaHHE,
BCE€ OIBITHI MPOBEN B YCIOBHSIX M PEXKHUMAax, 00€CIIEUNBAIONINX TOTYyYEHHE PE3YJIbTaTOB U BHIBOJIOB C
HauOOJIbIIIEH TOYHOCTEIO;

4. Hay4YHO TPaMOTHO, JIOTHYHO OMucall HaOmoaeHus u cHOpMyIHpOBAT BHIBOABI M3 OMbITa. B
MIPEJICTABJICHHOM OTYETe MPABMILHO W aKKYPaTHO BBITOJIHUJ BCE 3aIHCH, TaOJIHIIBI, pUCYHKH, TpaduKH,
BBIYHCIICHHS U CAC/aN BBIBOIbI,

5. TIPOSBIIAET OPraHHU3AIMOHHO-TPYIOBBIC YMEHHS (TOJICPKMBACT YUCTOTY pabodero mecra u
MOPSIOK Ha CTOJIE, IKOHOMHO HCITONIb3YET PacXOHbIC MAaTEPUAIbI).

6. DKCIIEPUMEHT OCYIIECTBISET IO IUIAHY C YYeTOM TEXHHKH O€30MacHOCTH W MPaBHI PabOTHI C
MaTepHaiaMHi U 000PYIOBaHUEM.

Otmerka "'4" cTaBUTCS, €CJIM YYEHUK BbINOJHUJ TPeOOBAHUA K OLleHKe "'S", HO:

OTIBIT MPOBOJIWII B YCIIOBUSX, HE 00ECTIEUNBAIOIINX JOCTATOYHON TOYHOCTH U3MEPECHHIA;
WU OBLIO JOMYIIEHO BAa-TPU HEJ0UETA;

win He 0oJiee OAHON HerpyOoil OIMOKK U OJTHOTO HEI0YeTa,

WJTH DKCIIEPUMEHT MTPOBE/ICH HE MOJTHOCTHIO;

WM B OMUCAHWH HAOJIOICHUN U3 OTBITA IOMYCTHI HETOUHOCTH, BBIBOJIBI CJIEIall HETIOTHBIE.
OTMeTKa "3" cTaBUTCH, €CJIM YUYCHHUK:

SAEIE S



1. mpaBWJIBHO ONpeeNnu LIeb OIbITa; padoTy BBINOIHSAET NIPAaBUIBHO HE MEHEE YeM HaloJIOBUHY,
OJTHAaKO 00BEM BBHITIOJTHEHHOW YaCcTH TAKOB, YTO MO3BOJISIET ITOYYUTh MPABIUIIBHBIC PE3YIIBTATHI U BBIBOIBI
10 OCHOBHBIM, IPUHLUIINAIBHO BaXKHBIM 33J1auaM padoThl;

2. w mog0op 000pyAoBaHMs, 00BEKTOB, MATEPHUAIIOB, a TAK)KE PA0OTHI IO HAYaTy OIBITA MPOBET C
MIOMOILBIO YUUTENs; WIK B XOJI€ MPOBEACHUS ONbITAa U U3MEPEHUN OBUIM JOIMYIIEHBI OIIMOKH B OMCAHUU
HaOro1eHn, HOpMyTMPOBAaHUH BHIBOJOB;

3. ONBIT HNPOBOJWICS B HEPALMOHAJIBHBIX YCIOBMSX, YTO IPUBENO K MOJIYYEHHUIO PE3YJIbTAaTOB C
00JIbIlIel OTPEIIHOCTHIO; UM B OTYETE OBLIN IOMYLIEHBI B OOIIEH CI0KHOCTH He OoJiee JBYX OLIMOOK (B
3alUCsX €OUHMI, HW3MEPEHUsX, B BBIUUCIEHUAX, rpadukax, Tabmumax, cxemax, U T.J.) He
NPUHIUITHAIBHOTO JUTSl JAHHOM paboThl XapakTepa, HO TIOBJIHMSBIINX Ha PE3yJIbTAaT BHIITOIHEHHS,

4. nomyckaer rpyOyro omuOKy B X0Jie¢ IKCIepuMeHTa (B 00BbsCHEHHUHU, B 0OpPMIIEHUH pabOThI, B
cOOJII0ICHUH TpaBUJI TEXHUKHU 0€30I1aCHOCTU IpH paboTe ¢ MaTepuagaMu U o0OpyJ0BaHUEM), KOTOpas
UCTIPABIISIETCS 0 TPEOOBAHUIO YUUTEIIS.

OtMmertka "2" cTaBuTCSH, €CJIN YYEHUK:

1. He ompenenus cCaMOCTOSTEIbHO LIEb OIBITA; BHIIOJHUI paboTy HE MOJHOCTHIO, HE MOJTOTOBUII
HY)XHOE 00OpYyJIOBaHHWE M OOBEM BBIOJHEHHON YacTH pabOTHI HE IMO3BOJSET CHENATh MPABHIIBHBIX
BBIBOJIOB;

2. VJIM OTIBITBI, U3MEPEHUS, BEIYMCIICHUS, HAOIIOACHNUS TIPOU3BOIMIINCH HETIPABHIIBLHO;

3. wiam B Xozie paboThl U B 0TYETE OOHAPYKUIMCh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUCHHbIE B
TpeboBaHUIX K omeHke "3";

4. nomyckaert aBe (1 Oosee) rpyOble OMMOKHU B X0/1€ IKCIIEPUMEHTA, B 00bICHEHHH, B OPOPMIICHUU
paboThl, B COOJIIO/IEHUN IIPAaBUJI TEXHUKH O€30MacCHOCTU MPHU paboTe ¢ BEIECTBAMHU U 00OpYyI0BaHUEM,
KOTOpbIE HE MOXET UCIIPABUTh Ja)Ke M0 TPEOOBAHUIO YUUTEIIS.

OueHka caMOCTOATEIbHBIX NMCbMEHHBIX PadoT

OtMmertka "S" craBuTCSH, €CJIN YYEHUK:

1. BeImoaHMI paboTy 6€3 OmMOOK U HEJJOYETOB,;

2. 7omycTHiI He 0oJiee OJTHOTO HeJlovueTa.

OtMmerka "4" cTraBuTCS, €CJIM YYEHUK BBINOJHII Pa0d0Ty NMOJTHOCTBIO, HO IOIYCTHJI:

1. ne Gomnee oHOM HErpyOO OITMOKK ¥ OJTHOTO HEJI0YETA;

2. unu He 6osiee IBYyX HEA0YETOB.

OrMmerka '"3" cTraBUTCH, ec/M YYeHMK NPABWJILHO BBINOJHHJ He MeHee 2/3 paloThl MM
AOMYCTHJI:
He 0oJiee IBYX rpyObIX OMHMOOK;
win He OoJiee ogHOM Tpy00il U 01HOM HeTpyOoii OIMOKK U OJTHOTO HEJI0UYETa;
WK He OoJiee IBYX-TpeX HerpyObIX OIINOOK;
WM OJTHOW HeTpyOoil OMMOKH U TPeX HEJIOUETOB;
WJTU TIPU OTCYTCTBUU OIIUOOK, HO MPY HAJTUYHH YETHIPEX-TISATH HEJJ0UETOB.

OTMeTKa "2" cTaBUTCH, €CJIHM YYCHHUK:

1. gomycTua 4YuMcIo OMMOOK M HENOYETOB MPEBOCXOMSINEEe HOPMY, IMPH KOTOPOM MOXKET OBITh
BBICTaBJIeHA orleHKa "3";

2. WM eCJIV MPABUIIBHO BBIITOJTHIII MEHEE ITOJIOBUHBI PAaOOTHI.

KpuTtepun BbICTABJIEHUS OLIEHOK 32 NIPOBEPOYHbIE M KOHTPOJbHbIE TECThI

TecTsl, cocTosIMEe U3 TISATH BOTIPOCOB MOKHO HCTIONB30BaTh MOCJE U3YYCHHs KaXJI0T0 MaTepuaia
(ypoka). Tect u3 10—15 BompocoB ucnoib3yercs i nepuoandeckoro korrpons. Tect u3z 20 — 30
BOIPOCOB HEOOXOAMMO HCIIONIB30BATh JIJIsl MTOTOBOTO KOHTPOJIS.

Ilpu oleHMBAHUM UCHOJb3YeTCS CAeAYIONIas HIKAJAa:

oreHka «5» 91-100% MaxcuMalabLHOTO KOJIMYECTBA 0ajlIoB;

oreHKa «4» 75-90% MaxkcMMaIbHOIO KOJIMYECTBA 0aJlIOB;

oreHka «3» 50-74% MakcHMaIbLHOTO KOJIMYECTBA 0aJIIoB;

oreHKa «2» meHee 50% MaKCUMaIBHOTO KOJIMYECTBa 0aIoB

URwN R

TEMATHYECKOE IINIAHUPOBAHUE

SKJIACC



Ne KosnnuecTBo yacos
OJEeKTPOHHBIE yUeOHO-METOIUUECKUE
n/ | HauMeHoBaHue pa3aenoB U TeM
I Bcero | Konrtpous MaTepHuabl
1 | buomoruss — Hayka O KHBOH 4 bubnuoteka [HOK
IpUPOJIE https://m.edsoo.ru/7f413b38
2 | Meronsr 6 5 Bbubanorexa LHOK
U3YYCHUS )KUBOU TPHPO/IBI https://m.edsoo.ru/7f413b38
3 | Opranu3mbl — Tena )KUBOM NPHUP 7 1 bubnuoreka I[HOK
OZIBI https://m.edso0.ru/7f413b38
4 | Opranusmsl U cpesia OOMTaHUs 5 bubnuoreka I[HOK
https://m.edso0.ru/7f413b38
5 | [Ipupoansie coobiiecTBa 7 bubnuoreka I[HOK
https://m.edso0.ru/7f413b38
6 | XKuBas npupoja u 4enoBeK 4 bubnmoreka [HOK
https://m.edso0.ru/7f413b38
PesepBHOE BpeMmst 1
OBHIEE KOJIMYECTBO YACOB 34 3
110 ITPOTPAMME
6 KJIACC
Ne KonnuecTBo yacos
DNEeKTPOHHBIE  y4eOHO-METOIUYECKUE
1/ | HaumeHoBaHue pa3ienoB U TEM
I Bcero | KoHTpoisb | Marepuaisl
1 | PacturenbHblil Opranusm 6 3 bubnuoreka [HOK
https://m.edsoo.ru/7f413b38
2 | CtpoeHHE ¥ KH3HEICATEITHHOCTD 27 10 bubnuoreka [HOK
pPaCTHTEIHLHOTO OpraHu3Ma https://m.edsoo.ru/7f413b38
PesepBHoe Bpemst 1
OBILIEE KOJIMYECTBO YACOB 34 13
110 ITPOTPAMME
7 KJIACC
Ne KoangecTBo yacos
DNEeKTpPOHHBIE  Y4eOHO-METOAMUYECKHE
n/ | HaumeHoBaHue pa3zienoB U TeM
I Bcero | Kontposp | Marepuaisl
1 | Cucremarnueckue TPymIbL | 5y 6 bubnuoreka I[HOK
pacTeHui https://m.edsoo.ru/7f413b38
2 | Pa3BuTHE pacTUTEIHHOIO MUpA HA 1 bubnuoreka I[HOK
3emie https://m.edso0.ru/7f413b38
3 | Pactenus B MPUPOJHBIX 3 bubnuoreka I[HOK
coo0IecTBax https://m.edsoo0.ru/7f413b38
4 | PacTteHus u 4eIOBEK 2 bubnmmoreka [HOK
https://m.edso0.ru/7f413b38
5 | bakrepun. I'pu6sl. Jlnmaitauku 6 3 bubnuoreka [HOK
https://m.edso0.ru/7f413b38
PesepBHOE BpeMmst 1
OBILIEE KOJJIMYECTBO YACOB 34 9
110 TTIPOTPAMME
8 KJIACC
Ne KosngecTBo 4acoB | DIEKTpOHHBIE — y4eOHO-METOIUYECKUE
HaumeHnoBaHue pa3nienoB U TeM
n/m Bcero | KonTtponps | mMarepuasisl
1 Biesenie 9 bubnmoreka HOK

https://m.edsoo.ru/7f413b38
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2 [IpoucxoxaeHue yenoBeka 3 Bubmuorexa HOK
https://m.edsoo.ru/7f413b38
. Bbubnuoreka [HOK
3 | Obuwii 0630p opranmsva > ! https://m.edsoo.ru/7f413b38
4 OnopHo-ABUTaTENbHAS CUCTEMA 8 3 bubamotexa HOK
https://m.edsoo.ru/7f413b38
5 BryTpeHHss cpea opranu3ma 3 bubmmorexa HOK
https://m.edsoo.ru/7f413b38
6 KposeHnocnas u numdartuueckas 7 3 bubnuoreka [HOK
CUCTEMBI https://m.edsoo.ru/7f413b38
bubnnoreka LHOK
7 | Aexarenbras cuctema 4 ! https://m.edsoo.ru/7f413b38
bubnuoreka LHOK
8 | Numesaputenpiaz cherema > 1| hitps://m.edsoo.ru/7£413038
bubnuoreka LHOK
9 | Obumen emects u Sneprin 3 1| hitps://m.edsoo.ru/7£413038
10 [TokpoBHBIE OpraHbl. 4 1 bubnuoteka HOK
Temnoperyisitus. Boiienenue https://m.edsoo.ru/7f413b38
Hepsnas u SHJIOKpUHHAs bubnuoteka HOK
11 | cucrembl. HeliporymopaibHast 7 https://m.edsoo.ru/7f413b38
PEryJISILHS
bubnuoteka OK
12 | Anamusatopi ° https://m.edsoo.ru/7f413b38 3
13 Bericniast HepBHast 1€ TENIBHOCTbD. 5 3 bubnuoreka [HOK
TTosenenue. Ilcuxuka https://m.edso0.ru/7f413b38
14 NunnBunyansHOE pa3BuTHE 5 bubnuoreka [HOK
Opra"m3ma https://m.edsoo.ru/7f413b38
OBLIEE KOJIMYECTBO YACOB 68 14
I10 [TPOI'PAMME:
9 KJIACC
Ne KonuyecTBo 4acoB | DNEKTPOHHBIE  Y4E€OHO-METOIUYECKUE
HaumenoBanue pa3nenoB u Tem
n/n Bceero | Kontponps | Marepuabl
1 Bsenenue. buonorus B cucreme 3 Bubnuoreka [HOK
HayK https://m.edsoo0.ru/7f413b38
2 MonexkyspHbII YpOBEHb 10 5 bubnuoreka I[HOK
https://m.edsoo.ru/7f413b38
3 Kitetounslii ypoBeHb 14 2 bubnuoreka [HOK
https://m.edsoo.ru/7f413b38
4 OpraHu3MeHHbIN ypOBEHb 14 3 bubnuoreka [HOK
https://m.edsoo.ru/7f413b38
5 [MonynaunoHHO-BUA0OBOM 8 5 bubanoreka [HOK
YPOBEHb https://m.edsoo.ru/7f413b38
6 DKOCUCTEMHBIH YPOBEHb 6 1 bubnuoteka HOK
https://m.edsoo.ru/7f413b38
7 buocdepHsbrit ypoBeHb 13 bubnuoteka [HOK
https://m.edsoo.ru/7f413b38
OBLIEE KOJIMYECTBO YACOB 68 10

110 ITPOTPAMME:
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