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IHosicHUTEALHAA 3aIIHCKA

PaGouas mporpamMma peanusyeTcsl IpU HCIOJIb30BaHUM yueOHUKOB «buonorus 10 xmace» u
«buonorus. 11 xnmace» mox penaknueit akanemuka J[.K.benseBa u npodeccopa I'.M. [pimimuia.

[Iporpamma paspaboTtaHa Ha ocHOBe aBTOpckod mporpammbl [.M.J/[piMmuna, O.B.CabnuHoi,
COCTaBJieHa B COOTBETCTBUM C TpeOOBaHUSAMHU K pe3yjibTaraMm cpefaHero oOmiero oOpa3oBaHMs,
yTBepxkAcHHBIMU DeepatbHbIM TOCYIAPCTBEHHBIM 00pa30BaTEbHBIM CTaHIAPTOM CPEIHEro OOIIeTo
oOpazoBanus.. [Iporpamma BKJIIO4aeT oOOS3aTENbHYIO YacTh Y4eOHOTO Kypca, H3JI0KEHHYIO B
«[IpumepHoit mporpamme 1o Ouosiormu cpeaHero (MOJIHOro) oobmero obOpazoBaHus (0a30BBII
YPOBEHb)», paccuuTaHa Ha 2 rona, Ha 68 4., u3 pacdera 1 yac B HeJelIo.

Cpeocmeamu peanuzayuu padoyeil RpPoOZPAMMbL  MAKMHCE AGNAIOMCA MAMEPUATLHO-
mexHuueckoe ooopyoosanue Ilenmpa «Touka pocmay, OudaxmuuecKkuii mamepuai no 6uoio2uu.

Jocmudicenuto  pesynomamoe  00yueHus  y4awjuxca - cHocodocmeyem — npumeHeHue
0eAmeIbHOCMHO020 N00X00a, KOMOPLLL pPeanu3yemcsa uepe3 UCHOIb308anue IPdhekmugnvix
neoazocuyecKux - mexHo102ull  (MexHonocuu  JUYHOCMHO  OPUEHMUPOBAHHO20  O00y4eHus,
paszeuearouieco 00y4eHUus, MEXHOAO0UU PA36uUMua KPUMUYECKO20 MbIULIeHUA, RPOEKMHOI
mexnonozuu, UKT, 300posvecoepezatoujux).

Ilpeononacaemca  ucnonvzoeanue MmMemoooe 00y4eHus, 20e eeoywiell  A6AAEMCA
camocmonamenvHa nosnasamenvHasn oesamenbHOCHb odyuarowuxca: npoonemmulil,
uccneoosamenbCKuil, RPOZPAMMUPOSAHHbLIL, 00BACHUMENbHO-ULIIOCIPAMUGHDBLIL.

Ilpozpamma pazpabomana ¢ coomeemcmeuu c yueonvim naanom MOY CIL Ne 6 ona ypoens
cpeonezo obweco oobpazoeanuu (0a306vlii  YpO6EHL) A € UCHOTIBL30BAHUEM COBPEMEHHO20
000py0o6anua yenmpa ecmecmeéeHHOHAYYHOU U mexHoaozuueckou nanpagrennocmu «Touka
pocmay.

Hcnonvzoseanue obopyoosanus uenmpa «Touka pocmay npu peanuszayuu O0aHHou padoue
npoZpammel HO36015A€m CO30amMb yCA0GUA OJIA:

* pacuupenusn co0epicanus WKoa1bH020 0U0102U1ecK020 00pa306anusi;

* pazeumus JTUYHOCIMU peDeHKa 6 npoyecce 00yuenus dOuono2uu, e2o cnocooOHocmeil, opmupoeanus
U y0061€meopeHUs COYUAIbHO 3HAUUMbBIX UHMEPECOE U NOMPEOHOCHm ell;

* Op2aHuU3aUUU UENCHANPAGIEHHOI pPAdOmbl ¢ O00APEHHLIMU WIKOJIbHUKAMU, OP2AHU3AUUU UX
pazeumus 6 paziuuHbIX 001aCmMAX 00PA306amMenbHOll, MEOPUECKOIL 0eAmenbHOCHU.

B nporpamMme npuBOIUTCS CIUCOK BO3MOKHBIX JTAOOPATOPHBIX U MPAKTHUECKUX padOT, HE BCE
13 KOTOPBIX O0S3aTeNbHBI ISl BBITIOJHEHUS. YUYHUTEIh MOXET BBHIOpAaTh M3 HUX Te, JJIS TPOBEICHUS
KOTOPBIX €CThb COOTBETCTBYIOIIME YciaoBHs B 1kone. Hekomopwie u3 nux ewvinoanawmcea c
ucnonvzosanuem ooopyoosanusn « Touku pocmay (cMm. Tadnuity).

OcBoeHue mporpamMmbl 1O OHOJNIOTMM OOECTeurMBaeT OBJAJICHHE OCHOBAMH y4eOHO-
HCCJIEI0BATENbCKOM JICSITEIBHOCTA, HAYYHBIMM METOJIaMU PEILIEHUS PA3JIMYHBIX TEOPETUUYECKUX U
MpPaKTUYECKUX 3a]1ay.

W3ydyenne  Owonmormu  Ha  0a30BOM  ypOBHE  OpPHUEHTHUPOBAHHO Ha  oOecreueHue
0011e00pa3oBaTeabHON U OOIIEKYIBTYPHOU MOATOTOBKH BBITYCKHUKOB.

OO0uiasi xapakTepuCTHKA Yy4e0HOI0 nmpeaMera

B cucreme ecrecTBeHHO-HAyYHOTO O0pa30oBaHUs OHMOJOTHUS KaK Y4eOHBIH MpeaMeT 3aHUMaeT
Ba)XHOE MECTO B (OPMHUPOBAHMU: HAYYHOW KapTUHBI MHpa; (QYHKIHMOHAIBHOW TI'PaMOTHOCTH,



HEOOXOIUMOM JJIsi TMOBCEIHEBHOM »MW3HU; HABBIKOB 3J0pPOBOrO W 0O€30macHOro [jsi 4YelloBeKa H
OKpYXKarolIel cpenbl o0pas3a >KU3HH, SKOJOTUYECKOTO CO3HAHUS; IIEHHOCTHOTO OTHOIICHUS K KUBOM
NPHUPOJIC U YEJOBEKY; COOCTBEHHOH TMO3MIIMKM TIO OTHOIICHHIO K OWOJOTHMYECKON HH(OpMAIIHH,
MOJTy4aeMOW W3 pa3HBIX HCTOYHHKOB. M3ydeHue Ouonoruu co3naér ycioBust st GOpMHUpPOBAHUS Y
O0ydJaromUXCsl  MHTEJUIEKTYAIbHBIX, TPaXIAHCKUX, KOMMYHHKAIIMOHHBIX ¥  HWH(DOPMATUBHBIX
KOMIIETECHIINH.
Nzyuenue kypca «buonorus» B cTaplieil IIKOJIe HAIIPABICHO HA pellleHue CJIeAYI0LIUX 32/1a4:
1) ®opmupoBaHHE CHCTEMbI OMOJOIMYSCKUX 3HAHUI KaK KOMIIOHEHTA €CTeCTBEHHO-HAYYHON KapTHHBI
MUDA;
2) Pa3Burue JMYHOCTH OOYYArOIIMXCS, MX MHTEIUICKTYaJIbHOC M HPABCTBEHHOE COBEPIICHCTBOBAHUE,
(dbopMUpOBaHNE Y HUX TYMAaHUCTHYECKUX OTHOIICHUH U KOJIOTUYECKH IIEJIECO00Pa3HOTO MOBEICHIS
B OBITY U TPYJOBOM JI€ATEIbHOCTH;
3) BbipaboTKy MOHMMaHHs OOIIECTBEHHONH TMOTPEOHOCTH B pa3BUTHM OHOJOTHMH, a TaKKe
dbopMupoBaHHE OTHOLICHUS K OHOJIOTMM Kak BO3MOXXHOW oOmactu Oyaylied NpakTUYecKOM
JESTEIbHOCTH.

MecTo Kypca 6M0J10TUM B y4eOHOM ILIaHe

Pabouas mporpamma paccuuTana Ha IpoBeJeHUE | Yac B HEJCIIO IPH U3YUCHUH MPEAMETa
B Teuenue aAByx JeT (10-11 wmaccer). OOmiee uncino yueOHBIX YacoB 3a JIBa Troja OOy4deHUs
coctasisieT 68 4, u3 Hux 34 u (1 u B Henento) B 10 xnacce, 34 4 (1 u B Hegemo) B 11 kiacce.

Pe3ynbTaTsl 0CBOCHHs1 0230BOr0 Kypca 0MOJIOTHH

JInuHOCTHBIE pe3yJIbTaThI:
1) peanu3anus 3THYECKUX YCTAHOBOK IO OTHOIICHUIO K OHOTIOTHYECKUM
OTKpBITI/IFIM, HUCCICOIOBAHUSIM U UX pe3YJ'II)TaTaM;

2) TpU3HAHUE BBICOKOW IIEHHOCTH JKU3HH BO BCEX €€ MPOSIBICHUSX, 30POBbsS CBOCTO M JPYTHX JIFOJICH,
peau3aIiio YCTaHOBOK 3I0POBOT0 00pa3a yKHU3HHU;

3) Cq)OpMHpOBaHHOCTB II0O3HaBaTCJIIbHBIX MOTHUBOB, HaHpaBHeHHLIX Ha nonyquI/Ie HOBOI'O 3HAHUS B
o0iactd OWOJIOTMM B CBSI3M ¢ Oyaymield mpoeCCHOHAIBHOW ACSTEIbHOCTHIO WM OBITOBBIMH
npoOjJeMaMu, CBSI3aHHBIMH C  COXPaHEHHEM COOCTBEHHOTO 3JIOPOBbSI M JKOJIOTUYECKOM
0€30I1aCHOCTH.

MeTanpeaMeTHbIe pe3yJbTaThl:

1) oBnajeHHE COCTABIISIONIUMH HCCICIOBATEIbCKOW M TPOEKTHOM JEATEIIbHOCTH, BKIIOYAS YMCHHS
BHUICTH npo6neMy, CTaBUTH BOHpOCBI, BbIJIBUTaTh THUIIOTC3bI, daBaTh OHpe)IeJ'IeHI/IH IIOHATHAM,
KJ'IaCCI/ICbHHHpOBaTB, Ha6J'IIO}IaTB, HpOBO)II/ITI) 3KCHepI/IMeHTBI, J€JIaThb BBIBOJABI M 3aKJIIOYCHUA,
CTPYKTYPUPOBATh MaTepHall, OOBSICHSITH, TOKA3bIBaTh, 3alUIIATH CBOH HJICH,

2) yMmeHusi paboTaTh C pa3HBIMH MCTOYHHKAMH OHMOJIOTHYECKOMN UHpOpPMALIUK: HaxOJIUTh
OMoJIOTNYEeCKyl0 WHGOPMAIIMIO B PA3JIUYHBIX UCTOYHHMKAX (TEKCTE y4eOHUKA, HAyYHO-TIOMYJIIPHOM
JauTeparype, OWOJIOTHYECKHUX CIIOBapsAX M CIPAaBOYHHMKAX), AaHAJIM3UPOBATh U  OICHUBATH
UHpOpMaIIHIO, IPeoOPa30BLIBATE HHPOPMAIIUIO U3 OJHON (GOPMBI B IPYTYIO;

3) crmocoOHOCTh BBHIOMpPATH IENICBbIE U CMBICJIOBBIC YCTAHOBKH B CBOMX JICHCTBHSAX M IMOCTYIKaX IO
OTHOIICHHIO K KUBOU IPUPOJIE, CBOEMY 3I0POBBIO U 3J0POBBIO OKPYKAIOIIIHX;



4) yMeHHs aJeKBaTHO HCIIOJIb30BaTh PEYEBBIC CPEICTBA Ui JUCKYCCHMM M apTyMEHTAIlUU CBOEH
NO3MIIMK; CPAaBHMBATH pPAa3IMYHbIC TOYKU 3PEHHS, apryMEHTHPOBATh CBOIO TOYKY 3pEHHUS,
OTCTauBaTh CBOIO MO3UIIMIO;

IIpeaMeTHbIe pe3yabTaThl 6230BOr0 YPOBHS:

1. B nosnasamenvhoil (unmeniekmyaibHoll cghepe):

* XapaKTEPUCTUKA COAepKaHUS OMOJOTHYECKUX TEOpUil (KJIeTOYHas, SBOIOIMOHHAs Teopus JapBuHa);

yuenusi Bepnaackoro o Ouocdepe; 3akoHOB MeHens, 3aKOHOMEPHOCTEH H3MEHYMBOCTH; BKIJIaJa

BBIIAIOIIMXCS YUEHBIX B pa3BUTHE OMOJIOTMYECKON HAYKH;

* BbIJEJICHHE CYIIECTBEHHBIX MPHU3HAKOB OHOJIOTMYECKUX OOBEKTOB (KJIETOK: PACTUTENIbHBIX U

JKUBOTHBIX, JOSICPHBIX M SJICPHBIX, IMOJOBBIX W COMATUYECKUX; OPTaHU3MOB: OJHOKICTOYHBIX H

MHOTOKJICTOYHBIX; BHJOB, 3KOcHUCTeM, Ouochepsl) W mporeccoB ( OOMEH BEUIECTB, Pa3MHOXKEHUE,

JiefieHHe  KJIETKH, OIUIOAOTBOPEHHE, JICHCTBHE HMCKYCCTBEHHOTO U  €CTECTBEHHOro 0TOOpa,

(dopMupoBaHUE NPUCIOCOOIEHHOCTH, 00pa30BaHME BUJOB, KPYrOBOPOT BELIECTB U IpEBpallleHUE

SHEPIHH B IKOCUCTEMaX u Ouocdepe);

* 00bsicHeHUEe poiu Ouonoruu B (HOPMHUPOBAHMHM HAYYHOTO MHUPOBO33PEHUS; BKJIaga OHOIOTHYECKUX

Teopuil B (popmHpOBaHHE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHpA; OTPUIATEILHOTO

BJIMSTHUSL HUKOTHHA, aJIKOTOJIsl, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHUE YETIOBEKA; BIMSHUSA MyTareéHOB Ha

OpPraHu3M YeJIOBEKa, IKOJIOTUIECKUX (PAKTOP HA OPTaHU3MBI; IIPUYMH IBOJIOIHMH, U3MEHIEMOCTH BUIIOB,

HApYIICHUN Pa3BUTHS OPTaHU3MOB, HACJICICTBEHHBIX 3a00JIEBaHUM, MyTallui, YCTOWYMBOCTA U CMEHBI

KOCHUCTEM;

* IPUBEJICHUS JIOKA3aTEIbCTB (APTyMEHTAIMs) €IMHCTBA )KUBOW M HEXHBOW MPUPOJIBI, POJICTBA YKUBBIX

OpPraHM3MOB; B3aUMOCBSI3€M OPraHU3MOB U OKpYXKAloIIeW cpenbl; HEOOXOJUMOCTH COXPaHEHHUS

MHOTr000pasus BUJIOB;

* YMEHHE I0JIb30BaThCsl OMOIOTNYECKON TEPMUHOJIOTHEH U CUMBOJIMKOM;

* pelIeHue dIEeMEHTAPHBIX OMOIOTUYECKUX 3a7ayu; COCTABJICHHE DIIEMEHTAPHBIX CXEM CKPEIIMBAHUS U

CX€M MepeHoca BELIeCTB U SHEPTUH B SKOCHCTeMax (L€ MUTaHUs);

* onucaHue oco0ei BUI0B 10 MOP(HOIOTHIECKOMY KPUTEPHIO;

* BBISIBJICHUE M3MEHYMBOCTH, TPUCTIOCOOTICHNI OPraHU3MOB K Cpejie 0OUTaHUs,

HcTOoYHNKOB MyTareHoB B OKpYXarotiei cpene (KOCBEHHO), aHTPOTIOT€HHBIX H3MEHEHHUI B 9KOCHCTEMAax

CBOEM MECTHOCTH; U3MEHEHU B SKOCUCTEMAaxX Ha OMOJIOTHYECKUX MOJIETIX;

* CpaBHEHHE OHMONOTHYECKUX OOBEKTOB (XMMHUYECKHH COCTaB TeN JKUBOW U HEXKUBOH MPUPOJIBI,

3apOoJIbIIlIa YeIOBeKa W JIPYTrUX MIIEKOMUTAIOUINX, TMPUPOTHBIE YKOCUCTEMBI M arpO3KOCHCTEMBI CBOEH

MECTHOCTH), TIPOIIECCOB (€CTECTBEHHBIM U UCKYCCTBEHHBINH OTOOP, MOJIOBOE U OECIOI0e pa3MHOKEHHE)

1 GopMyITUPOBKA BHIBOJOB Ha OCHOBE CPAaBHEHHUSI.

2. B yennocmHo-opuenmayuoHHou cgepe:

* aHAJIM3 | OICHKA PA3JIMYHBIX THIOTE3 CYIIHOCTH KHU3HH, TPOUCXOKIACHHUS YeJI0BEKAa U BOSHUKHOBEHUS

KU3HU, TJI00ANbHBIX SKOJIOIMUECKHUX MpOOJeM M MyTed HUX pelIeHHs, MOCIEeACTBUA COOCTBEHHOM

NEeSTeIbHOCTH B OKpyXKaroulel cpene;  Ouosornyeckoil uHGOpMaluu MOJYYEHHOM U3 pa3HbIX

HUCTOYHUKOB;

* OIIEHKA 3TUYECKHUX aCIEKTOB HEKOTOPBIX HCCIEIOBaHUN B 00JaCTH OMOTEXHOJOTHM (KJIOHUPOBAHHUE,

UCKYCCTBEHHOE OIUIOIOTBOPEHNUE, HAIIPABJICHHOE N3MEHEHHE T€HOMA).

3. B cghepe mpyoosoii oesmenvnocmu:

* OBJIQJICHUE YMEHHUSMHU W HaBBIKAMH TIOCTAHOBKH OMOJIOTHYECKUX DKCTIEPUMEHTOB M OOBSICHEHUS HX

pe3yNbTaToB.

4. B cghepe puzuueckoii OesmenvHocmu:



* 00OCHOBaHHME M COOJIIOJCHHE Mep NPO(HUIAKTHKHA BUPYCHBIX 3a00JICBaHHMM, BPEIHBIX PHUBBIUCK

(KypeHue, ynotpedeHre alKoroysi, HApKOMaHHH); TIPABUII TOBEJCHHS B OKPY>KaIOIIECH cpeie.

Taﬁ.lmua TEMATUIECCKOI'0 pacipeacjicHus KoJan4ecrea 4acoB

Ne Pasnenbi\Tembr KomnnuecTBo yacos Hcnonb3oBanue
m\n ABTOpCKas Pabouas obopynoBaHus
(nmpuMmepHast) | mporpamma «Touxu poctay
porpaMma
10 kaacc (34 yaca)

1. | Beeaenue. buonorus kak KOMILJIEKC HayK 1 1
0 JKMBOW IIpUpoJIe

2. | Pazgexa 1. KIIETKA — EJIMHULIA 16 16 Muxkpockor nudpoBoi,
KNBOI'O nabopaTopHoe o0opy0-

BaHUE M0 U3YYECHUIO XUMHU-
YECKOr'0 COCTaBa KJIETOK
I'naBa 1. XuMu4ecKHii COCTAB KJIETKH 4 4

2 | Heopranndeckue COeTMHCHUS KIICTKU. 1 1
YrieBoabl ¥ TUMUIBI

3 | CgoiictBa u ¢pynkuuu 6enxos. JLp. Ne 1 1 1 JlaboparopHas pabota
«AKkmuenocms hepmenmos kamanazol 8 MIPOBOJIUTCA C
HCUGOMHBIX U PACHUMETLHBIX UCIIOJIb30BaHUEM
MKauaxy OHOJIOru4YecKOn

nabopatopuu «Touku
pocTay

4 HyxkiennoBbIe KMUCIOTHI 1 1

5 | AT® u gpyrue opraHuueckue 1 1
COEJTMHEHUS KIETKU

I'naBa 2. CTpykTypa 1 PyHKIUH KJIETKH 5 5 Hudposoii Mukpockomn u
TrOTOBBIE MUKPOIPENapaThbl

6 Kinerounas teopus. [1nazmonemma. 1 1
[InronnTo3. ParouuTos.

7 | Huromna3ma. HemeMOpaHHBIE OpraHOUAbI 1 1 JL.p. mpoBouUTCSA €
kietku. JL.p. Ne 2 «llnazmonus u MIPUMEHEHUEM IUPPOBOH
0eniazmou3 6 KiemKax KOIcuubl 1yKa) naboparopun «Touku

pocTay.

8 | MemOpaHHbIE OpPraHOU/IbI KJIETKH. 1 1

9 | Snpo. ITpokaprOTHI U SYKapUOTHI. 1 1

10 | JI.p.3 «Cmpoenue pacmumensnoii, 1 1 [udposoit MuUKpocKoI 1
HCUGOMHOIL, ZDUOHOIL U DAKMEPUATLHOU TOTOBBIE MUKPOIIPENapaThl
KJ1emoK n00 MUKPOCKOROM»

I'naBa 3. O6ecneueHue KJIeTOK IHepruei 2 2

11 | O6mMmen BemmecTB. POTOCHHTES. 1 1 JL.p. npoBoUTCS C
XEeMOCHUHTE3. MMPUMEHEHHEM (P POBOH
JLp. 4 «@axmopbwi, enuaruiue na naboparopun «Touku
cKopocmb npouyecca homocunmesa poctay.

12 | ObGecrieueHnE KIETOK YHEPTHUECH. 1 1

I'naBa 4. Haciencreennasi ungopmanus u 5 5
peaju3anus ee B KJIeTKe




13 | I'enernueckast uHGopmanus. Y IBOCHHUE 1 1
JIHK
14 | buocunTe3 OeIKOB 1 1
15 | Perynsmus paGoThI TEHOB Y IPOKAPUOT U 1 1
DYKapHOT.
16 | Bupycsl. Heknerounast popma Ku3HH. 1 1
17 | I'enHas u KJI€TOYHasi HHKCHEPUS 1 1
3. | Pazgea II. PASMHOXEHUE 1 3] 3] [udpoBoii MUKPOCKOIT U
PA3BUTUE OPI'TAHNU3MOB TOTOBBIE MUKPOIIPENapaThl
I'naBa S. PazmHokeHHe OpraHu3mMoB 3 3
18. | becnonoe 1 MOJI0OBOE Pa3MHOKEHUE 1 1
19. | Jlenenue xietku. Murto3 1 1
20. | Meiio3. O6pazoBaHME MOJOBBIX KIIETOK. 1 1
I'maBa 6. UnauBuayabHOE pa3BUTHE 3 3
OPraHu3MoB.
21 | 3apoppllieBoe pa3BUTHE OPraHU3MOB. 1 1
22 | [TocTaMOpHrOHATBHOE PA3BUTHE. 1 1
23 | Pa3BuTHE B3pOCIOrO OpraHu3Ma. 1 1
4. | Pazpen III. OCHOBBI TEHETUKHN 1 12 11
CEJIEKIIMHN
I'naBa 7. OcHOBHbBIE 3aKOHOMEPHOCTH 6 6
HaCJIeICTBEHHOCTH.
24 | MonorubpuaHoe ckpeniuBanue. [lepBbrit
1 BTOpoM 3akoHbI [.Mennens
25 | I'enotun u (peHOTHI.
26 | JluruGpuaHoe ckpemuBanue. Tperuit
3akoH [ Mennens. IL.p. «Pemenne
FEHETHYECKHUX 321249
27 | CuermieHHOE HacJIeI0BaHHUE ICHOB.
BzauMoneiicTBue reHoB
28 | OTHOIIEHUS reH-TIPU3HAK
29 | BzaumoneiicTBue peHOTHNA U CPEIbl IPH
(GopMUPOBAHNUY TPU3HAKA.
I'maBa 8. OcHOBHBIE 3AaKOHOMEPHOCTH 4 3
H3MEHYHMBOCTH
30 | MoaudukanmoHHass U3SMEHYUBOCTbD.
KomOuHaTnBHAsS H3MEHYHBOCTD.
31 | MyTtanuoHHas U3BMEHYHBOCTb.
32 | HacnexncrBeHHasd U3MEHYUBOCTD
yenoBeka. JledeHne u mpeaynpexaeHmue
HEKOTOPBIX HACIICJICTBEHHBIX 0OJIe3HEH
YyeJIoBeKa
I'naBa 9. I'eneTnka U cejeKI A 2 2
33 | OnomalnHMBaHue KaKk HaYaJIbHBIN dTan
CEJICKIIHH.
34 | MeTosl ceneKInn. Y CIIeXH CEIEKIINT
JLp. Ne § «@enomunvt mecmmuwix
COpMOo6 pacmenHuil)
Htoro 34 34




11 kaacc (34 yaca)

Pazgen 1. DOBOJIIOLMSA 22 22
I'nmasa 1. CBuaeTeabLCcTBA YBOJIIOI M. 4 4
1 | Bo3HUKHOBEHHE U pa3BUTHE
SBOJIIOIMOHHON OHMOJIOTHH

2 | MonekynsipHble CBUICTEILCTBA
SBOJIIOIUH

3 | Mopdonorudyeckue u SMOPUOIIOTHUSCKUE
CBHJICTCIIHLCTBA SBOJIFOLIHH.

4 | I1ancoHTOIOTUYECKUE U
OouoreorpaduuecKkre CBUACTECIbCTBA
ABOJIIOIUH.

I'naBa 2. ®akTopbl IBOJIIOIUH. 9 9
5 | llonynaunoHHas CTpyKTypa BUaa 1 1
6 | JL.p. Ne 1. «<Mopghonozuueckue 1 1

0COOeHHOCIMU pACMEeHUTl PA3TUYHBIX
U008
7 | HacneacTBeHHas H3MEHUYNBOCTD — 1 1
MCXOAHBIN MaTepual sBoonuu. JL.p. Ne
2. «l3menuueocmo opeanu3mosy
8 | HanpaBneHnHbie u ciy4yaifHbIe H3MEHEHUS 1 1
reHo(OHOB B pSAY NOKOJIEHUI.
9 | ®opmbl eCTECTBEHHOTO 0TOOpA. 1 1
10 | Bo3HUKHOBEHHUE aanTaluil B pe3yibTare 1 1
€CTECTBEHHOT'0 0TOOpA.
11 | JL.p. Ne 3. «llpucnocoonennocms 1 1
OpP2aHU3MO08 K cpede 00umanus)
12 | Bumoob6pa3oBaHue. 1 1
13 | MaxkposBosmrorusi. MUKpOIBOIOIHS. 1

I'naBa 3. Bo3HUKHOBeHHe M Pa3BUTHE KU3HU 4 4

Ha 3emuie.

14 | CoBpemeHHbIE NPECTABIECHUS O 1 1
BO3HUKHOBECHUH JKU3HMU.

15 | OcHOBHBIE ATallbl Pa3BUTHUS KU3HHU. 1 1

16 | Pa3BuTHE )XKU3HU B KPUIITO30€. 1 1

17 | Muoroo0pa3ue OpraHMueCKOro MHUpa. 1 1
Cucremaruka.

I'nasa 4. [IpoucxoxkaeHue 4eaoBeka. 5 5

18 | ITomosxeHue YEIOBEKA B CUCTEME KMBOT'O 1 1
MUpa.

19 | [Ipenku yenoBeka. 1 1

20 | IlosiBneHue YenoBeKa pa3yMHOTO. 1 1

21 | ®akTOpPHI BOJIOIUHN YETIOBEKa. 1 1

22 | Pachl uenoBeka 1 1
Pazgen2. DOKOCHUCTEMBI 12 12

I'maBa 5. OpranusMbl H OKpPYKalIIas cpeaa. 7 7
23 | B3auMOOTHOIIIEHUSI OPTaHU3MA U CPEIIBI. 1 1
24 | Tonynsius B 9KOCHCTEME. 1 1




25 | Dkojioruyeckas HUIIA U MEKBUIOBLIE 1 1
OTHOIICHHUS.
26 | CooOmecTBa U SKOCHCTEMEI. 1 1
27 | DxocucTeMa: yCTOMYHUBOCTh U TMHAMUKA. 1 1
28 | buoreHo3 u GUOTeoIeHO3. 1 1
29 | BiausiHHE YeloBeKa Ha YKOCUCTEMBI. 1 [udposast 1abopaTopusi mo
AFpO:)KOCI/ICTeMBI. 9KOJIOTHH (I[aT‘lI/IK BJIQJKHOCTH,
YTJICKHUCJIOro ra3a u
KHCIIOPO/Ia)
I'naBa 6 buocdepa. 3 3
30 | buocdepa u GUOMBL. 1 1
31 | XKuBoe BemecTBo U OUOre0OXUMHUUYECKHE 1 1
KPYTOBOPOTHI B Orocdepe.
32 | buocdepa u uenosek. I1.p. 1 1 udposas madboparopusi 1Mo
«Cpasnumensnas xapaKmepucmuka 9KOJIOTHH
HPUPOOHBIX U HAPYUIEHHBIX
IKOCUCmeEM).
I'maBa 7. buojsioruyeckue 0CHOBBI OXPaHbI 2 2
NPHUPOIBI.
33 | OxpanHa BUJIOB ¥ MOMYJISIUH. 1 1
34 | bruonoruyeckrii MOHUTOPHHT. 1 1 Kommnbrorepnsiii uHTEpdEiic
I1.p. «Onpeoenenue kauecmea 600wt cbopa manubix Releon Lite.
6000em08. Memoowvl usmepenus Jatuuku pH, uHIUKaTOpHBIE
aduomuueckux gpaxmopos MIOJIOCKHU, HUTPAT NOHOB U
OKpyxcarouieil cpeont (onpeodenenue pH, XJIOpUJ HOHOB.
HUmMpPAamos u XJi0puodoes é 600e)»
PesepBHOE Bpems 1 -
Utoro 35 34

Coaepxanue Kypca 0HOJIOTHH

buonozus kaxk komniekc HayK o0 Hcueoii npupooe.

buonorus xak xomruiekcHas Hayka. OCHOBHBIE KPUTEPHUH KUBOTO. buonornueckue cucteMbl. YpOBHH
OpraHu3aIy KU3HU. MEeTOo bl H3yueHust OMOJIOTHHU. 3HaUYeHNEe OMOJIOTHH.

CmpyKkmypHbvle u (hyHKYUUOHAIbHBIE OCHOBBI HCUSHIU.

MonekynsapHble OCHOBBI XKM3HH. Heopranmyeckue BemecTBa M WX 3HaueHue. Posib BOABI B cocCTaBe
JKUBOW MaTepHH. Opranudeckrie BemecTBa (yrJIeBOIBI, JIUMUIBL, OCTKA HYKIEHHOBBIE KHCIIOTHI,
AT®), ux crpoeHre U QyHKIUHA. bUOTOTUMEPHI U IpyTrHUe OpraHNYecKHUe BEeIlecTBa.

Knerka crpykTypHas W (QyHKIHOHAIbHAS €IMHUIIA OpraHu3Ma. L[UTojorust , METOAbl HUTOJIOTHUU.
CoBpeMeHHas kietoyHasi Teopus. KieTku mpokapuoT U 3ykapuoT. OCHOBHBIE YacTH U OPTaHOMbI
KJIeTKU, uX GyHKIuu. CTpoeHue U GyHKIIUU XPOMOCOM.

KuznenestenbHOCTh KJIETKH. MeTabomm3M. DHEPreTUUeCKHil W TIacTH4YecKuii oOMeH. DOoToCHHTE3,
XEMOCHHTE3.

XpaHeHue, Tiepenaya U peaau3ains HacleICTBeHHOW nHpopMaluu B KieTke. ['enernueckuit koa. ['eH,
reHoM. buocunTte3 Oenka. Bupychl — HekieTouHas ¢opMa KU3HU, MEPbl MPOPUIAKTHKU BUPYCHBIX
3a00JIeBaHUH.

Opzanusm.




Opranusm — eJuHOE LETO0E.

OcCHOBHBIE TIPOIIECCHI, MPOUCXOAIINE B Opranu3Me. Perynsaius GpyHKIuil opranu3ma, roMeocTas.
CamoBOCIpOHM3BEICHUE OPraHW3MOB W KieToK. Kitletounslii muki: mHTEepdaza u aeneHue. MuTto3 u
Meio3, ux 3HaueHue. ComaTHuecKue M IOJIOBbIE KJIETKH. Pa3MHOXEHHME OpraHu3MoB (MOJIOBOE U
6ecronoe). CriocoObl pa3MHOKEHUS Y PACTEHUH M KUBOTHBIX.

WunuBuayaneHoe — pa3BuUTHE  opraHm3Ma  (oHToreHes). IlpuumHBl  HapymeHMH — pa3BUTHA.
PenponykTuBHOE 3710pOBbE UENOBEKA; IOCIEACTBHS BIUSHMS aJIKOTOJsl, HUKOTHHA, HAPKOTUYECKHUX
BEILIECTB Ha SMOPHOHAIILHOE pPa3BUTHE YesloBeKa. JKu3HEeHHbIE LIUKIIbI PA3HBIX I'PYIIT OPraHU3MOB.
['eneTnKa, METOABI F€HETUKU. | eHeTHYEeCKast TEPMUHOJIOTHSI U CUMBOJIMKA. 3aKOHBI HACIEICTBEHHOCTH
I'. Mennena. XpomocomHasi Teopust HaciaeAacTBeHHOCTH. Omnpenenenne nosa. CLENIEHHOE € M0JIOM
HacJIeJJOBaHHUE.

I'enetuka dvenmoBeka. HacnencTBeHHbIC 3a00JCBaHUS YEIIOBEKA M WX NPEAYNPESKICHUE. DTUUCCKUE
aCIeKThl B 00J1aCTH METULIUHCKON I€HETUKHU.

I'enotun u cpena. HenacnencrBenHas u3MeHUMBOCTh. HaciieacTBeHHass M3MEHYMBOCTb. MyTanuu.
MyTareHsl, UX BIMSHUE HA 3JOPOBbE YEIOBEKA.

Jomectukanuss u cenekuuss. MeTozpl cenekuuu. buorexHosorusi, e€ HampaBiIeHHUsS U IEPCIEKTUBBI
pa3BUTHSL.

Teopus 360n10uuu.

Pa3Butne 5BOMIOLMOHHBIX HzeH, HBomounoHHass Teopuss Y.JlapBuna. CuHTeTHuUecKas Teopus
sBoJIIOLIMU. CBUIETENIBCTBA IBOJIIOLIMU KUBOM NpUpobl. MUKPOIBOIIONMS U MakpolBoJouus. Bun, ero
kputepuu. [lonmymnsmus — sneMeHTapHas eIMHULA YBOJIIOLMU. [[BUXKYIIME CHIIBI ABOJIIOLIUU, UX BIUSHUE
Ha reHo(oH]1 nony/siuuy. HampasieHus 3BOJIIOLUY.

Pazeumue scusnu na 3emne.

['mnoTe3pl MpoUCXOKAEHMS )KU3HU Ha 3emiie. OCHOBHBIE JTallbl 3BOJIIOIMHM OPraHUYECKOrO0 MHpa Ha
3emie. MHoroobpa3zue OpraHM3MOB Kak pe3yiabTaT 3BoMOUMU. [IpHHIMOBI  KiIacCUpUKALNH,
CHUCTEMATHKA.

CoBpeMeHHbIE TIPEACTABICHUS O MPOUCXOXKIECHUU YeJIOBEKa. DBOJIOLUS 4eloBeKa (aHTPOIOTEHE3).
JIBmoKky1iue cuibl aHTponoreHe3a. Pacsl uenoBeka, X IPOUCXOXKIECHUE U €TMHCTBO.

Opzanusmol u oKkpyscarouan cpeoa.

Okonoruyeckue (pakTopsl U UX BIUSHUE HAa opraHu3Mmbl. [IpucnocoOneHus opraHM3MOB K JEWCTBHUIO
9KOJIOTHYECKUX (PaKTOpOB. DKoJIOrHyecKas HUIIA.

Buoreonenos. Dxocucrema. Paznoobpasue sxocucteM. B3anMoOTHOIIEHUS TOMYSISAHUI pa3HbIX BUIOB B
sKkocucteme. KpyroBopoT BemIECTB M NOTOK DHEPIMM B HKOCHUCTEME. Y CTOMYMBOCTH M JUHAMMKA
skocucteM. [lociencTBuss BIUSHUSA JCSATEIBHOCTH 4YEJIOBEKa Ha dKocucTeMmbl. CoxpaHeHHe
Omopa3zHOOOpa3us KaKk OCHOBA YCTOMYMBOCTH YKOCHCTEMBI.

Crpykrypa Ouocdepsl. 3aKOHOMEPHOCTH CYIIECTBOBaHUsA Ouocdeprsl. KpyroBopoT Bemects B
ouocdepe.

Ponb yenoeka B Ouocdepe. ['nobanpHble aHTpomoreHHble H3MeHeHHs B Ouocdepe. Ilpobiemsr
yCTOMYMBOTrO pa3BUTHA. [lepcrieKTUBHI pa3BUTHS OMOJIOTHUECKUX HAYK.

DopMbI KOHTPOJIA
JUis KOHTpOJIE YPOBHS JAOCTH)KEHMH YYalllUXCsl HCIOJIb3YIOTCS Takue (HOpMBI KOHTPOJS, Kak

YCTHBIN OIPOC, YCTHBIN 3a4€T, CaMOCTOsATEIbHAs IPOBEpOUHasi paboTa, TECTUPOBAaHKE, OMOIOTUYECKUI
JTUKTaHT, MMCbMEHHBIE TOMALTHUE 331aHUS, KOMIIBIOTEPHBIH KOHTPOJIb.



Cucrema oneHkH
OueHka yCTHOr0 OTBeTa y4auuxcs.
Ommemxka "5" cmagumces:
1. 3naHus, MOHUMaHHMSL, TIIYOHMHBI YCBOCHUS 00YJarOIUMCS BCEro 00bEMa MpOrpaMMHOTO MaTepHara.
2. YMeHus BBIICIATH IJ1aBHbIC MTOJIOKEHHS B M3YYEHHOM MaTepHase, Ha OCHOBaHUH (DAKTOB M IPUMEPOB
0000111aTh, J1eJ1aTh BBIBOJIbI, YCTAHABIMBATh MEXKIIPEIMETHbIC U BHYTPUIIPEIMETHbIE CBA3H, TBOPUECKU
IPUMEHSET 0JyYeHHbIE 3HaHUS B HE3HAKOMON CUTYyallUu.
3. OrcyrcTBUE OIMOOK M HEAOYETOB IPHU BOCIPOU3BEICHUM H3YyYEHHOTO MaTepualla, MPH YCTHBIX
OTBETaxX YCTPAaHEHHE OTAEIbHBIX HETOYHOCTEH C IOMOIIbIO JIONMOJHUTEIbHBIX BOIPOCOB YYUTEI,
coOII0ZIeHNE KYJIbTYPbl YCTHOM pedH.
Ommemxa "4":
1. 3nanue Bcero M3y4yeHHOro MPOrpaMMHOr0O MaTepHara.
2. YMeHHMH BBIIENATH TJIABHBIE TOJOXEHHWS B M3YYEHHOM MaTepualie, Ha OCHOBAaHUHM (AKTOB M
npuMepoB 000011aTh, Je€iaTh BHIBOJbI, YCTAaHABJIMBAaTh BHYTPUIIPEIMETHBIE CBS3HM, NPUMEHATh
IOJIy4EeHHBIE 3HAHUS HA IPAKTUKE.
3. He3nauutenbHble (HerpyOble) OMIMOKM M HEAOYETHI IPU BOCIPOU3BEIEHUH U3YYEHHOIO MaTepuala,
cO0JII0/IEHHE OCHOBHBIX IIPABUJI KYJIBTYpPhl YCTHOW PEUH.
Ommemxa "3":
1. 3HaHMe U ycBOEHHE MaTepHajla Ha YpOBHE MUHUMAJbHBIX TPeOOBaHUI Mporpammsbl, 3aTpyAHEHUE
IIPU CaMOCTOSITEIIbHOM BOCIIPOU3BEEHUH, HEOOXOIUMOCTh HE3HAYUTENIbHOM TOMOIILM IPENo1aBaTesl.
2. YMeHue paboTaTh Ha ypOBHE BOCIIPOM3BEICHUS, 3aTPYIHEHHUs MPU OTBETAX HAa BUIOM3MEHEHHBIE
BOIIPOCHI.
3. Hanuume rpyGoit ommOKH, HECKOJIBKUX HErpyObIX NMPH BOCIPOU3BEICHUM M3YyYEHHOTO Marepuala,
HE3HAYUTENIbHOE HECOOI0IeHNE OCHOBHBIX MPaBWJI KYJIbTYPhl YCTHOM peyu.
Ommemxka "2":
1. 3HaHue U yCcBOEHME MaTepHualla Ha YpOBHE HU)KE MUHUMAJIbHBIX TPEOOBaHUI MPOrpaMMbl, OTAEIbHBIE
IpeJICTaBICHUs 00 N3YYEeHHOM MaTepuaile.
2. OrcyrcTBHE yYMEHUH paboTaTh Ha YPOBHE BOCIPOM3BEICHHS, 3aTPyAHEHHS HIpH OTBETaX Ha
CTaH/IapTHbBIE BOIPOCHI.
3. Hanuume HeECKOJNBKMX TIpyObIX OIIMOOK, OOJBIIOrO 4YHciIa HErpyoObIX MpH BOCIPOU3BEACHUU
U3Yy4EHHOI'0 MaTepuaa, 3HauuTeIbHOEe HECOOII0ICHNE OCHOBHBIX MPABUII KYJIbTYpbl YCTHON peyH.

OneHka BbINOJTHEHUS NPAKTHYECKHUX (J1a00paTOpPHBIX) padoT.

Ommemxka "5" cmagumcesa, ecny yueHUK:

1.ITpaBUnbHO Onpeaeu Ieb ONbITa.

2. BpmomHun paboTy B TOJMHOM OOBEME € COOJIOJIeHHeM HEOoOXOIUMOW MOCIeA0BaTeIbHOCTH
HpOBeHeHI/ISI OIIBITOB N I/ISMGPGHI/Iﬁ.

3. CaMOCTOSITENTEHO W paIlMOHATBHO BBIOPAT M MOATOTOBHII JUIS OIBITa HEOOXOIUMOE 00OpyIOBaHUE,
BCE OTBITHI MPOBEJNI B YCIOBHIX U PEXKHUMAX, 00ECICUNBAIOIINX TOTyUYeHHE PE3yIbTaTOB U BBHIBOJOB C
HanOOJIbIIECH TOYHOCTHIO.

4. HayyHO rpamMOTHO, JIOTHYHO oOmucand HaOmoJAeHUsS W c)OpMyIHpoOBaT BBIBOABI M3 OmNbITa. B
MPEJICTABIICHHOM OTYeTe MPaBUILHO M aKKYPAaTHO BBIMOJHUI BCE 3aMUCH, TaOIUIII, PUCYHKHU, TpaduKH,
BBIYUCJICHHUS U CACJIAJI BBIBOABI.

5. IIposiBnsieT opraHu3almOHHO-TPYIOBbIC YMEHUS (TIOAIEP)KUBAET YHCTOTY pabodero Mecra u mopsioK
Ha CTOJIe, YKOHOMHO HCIIOJIb3YET PACXOAHBIC MaTEPHAITHI ).



6. DKCHEpUMEHT OCYIIECTBIISET MO IUIAaHYy C YYeTOM TEXHHUKH Oe30MacHOCTH W MpaBMJl paboOThl ¢
MaTepuaIamMu U 000pyIOBaHHUEM.

Ommemxa "4" cmagumcesa, ecny y4eHUK:

1. OnbBIT IPOBOAXI B YCTIOBUAX, HE 00ECIIEUNBAIOLINX JOCTATOYHOW TOYHOCTH U3MEPEHUIA.

2. nn 6b110 JOMYIIEHO ABA-TPU HE0YETA.

3. Nnu He Gonee oxHoM HErpyOoi OmMMOKH M OJTHOTO HEAOYETA.

4. Vnu 5KCIepUMEHT MPOBEJICH HE MOJTHOCTHIO.

5. inu B onucanuu HaOJIIOIEHUI U3 OIbITa TOMYCTHII HETOYHOCTH, BBIBO/IbI CZEJIall HEIOJIHBIE.
Ommemka "'3" cmasumcsa, eciii y4eHUK:

1. IIpaBuiaBbHO oOmpenenui Leb OMbITa; PadOTy BBINOJHIET MPABHILHO HE MEHEE YeM HaloJIOBUHY,
OJTHAKO O0BEM BBHIMOJIHEHHONW YacTH TAaKOB, YTO IO3BOJISIET MOJYYUTh MPAaBUIIBHBIC PE3yIbTaThl U
BBIBOJIBI 10 OCHOBHBIM, IPUHIIUITHAIBHO BaKHBIM 337a4aM paboThI.

2. Wim moxbop obopymoBaHus, 00BEKTOB, MAaTEPUAIOB, a TAK)KE pa0dOTHI MO0 HAYATy OIBITA MPOBEN C
MOMOIIbIO YYHUTENS; WIM B XOA€ NPOBEICHHS OMNbITA U U3MEPEHHH OBLIM JOMYIIEHBI OMIMOKH B
ONKCaHUU HAOIOIeHH, (POPMYITHPOBAaHUH BHIBOIOB.

3. OnbIT mpOBOAWJICS B HEPAIMOHANBHBIX YCIOBHUSX, UYTO NPUBENO K IMOJYYEHHUIO PE3ylbTaTOB C
00JIbIIIeH MOTPEIIHOCTHIO; I B OTYETE ObUIM TOMYIICHBI B O0IIEH CIIOKHOCTH He 0osiee IBYX OIIUOOK
(B 3amucsx €AMHHWL, H3MEpPEHHUSX, B BBIUMCIECHUSX, Ipadukax, Tabmunax, cxemax, M T.JA.) He
NPUHIUIHAIBHOTO TSl JAaHHOHM paboThl XapakTepa, HO MOBJHSBIINX HA PE3YIbTAT BHITOJIHEHHS.

4. Jlomyckaer rpyOyro omuOKy B XOjA€ JKcIiepuMeHTa (B 00BsSCHEHWH, B O(DOpPMIICHUU pPadOTHI, B
cOOJII0OICHUH IIPABHJI TEXHUKU 0€30I1aCHOCTHU MpHU padboTe ¢ MaTepuaiaMu U 000pYyJOBaHUEM), KOTOpast
UCIIPABIISETCS M0 TPEOOBAHUIO YUUTETIS.

Ommemkxa "2" cmagumcsa, ecny y4eHUK:

1. He ompenenun camMOCTOSATENBHO II€Tb OMBITA; BHIMOJIHUI PabOTy HE MOJHOCTBHIO, HE MOATOTOBHII
HYXHOe 000pylOoBaHHE M O0BEM BBINOJIHEHHOW 4YacTH pabOThl HE IMO3BOJIAET CAENaTh MPaBHIIBHBIX
BBIBOJIOB.

2. lnn omBITHI, U3MEPEHUs, BEIYMCIICHUS, HAOIIOACHUS IPOU3BOIMIINCH HEMTPABUIIHHO.

3. Unu B xozme paboThl U B OTYETE OOHAPYKWIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYCHHBIC B
TpeboBaHMIX K oreHke "3".

4. Jomyckaet nBe (u Oosee) rpyObie OMMOKU B XOJE SKCHEPUMEHTA, B OOBSICHEHUH, B OOPMIICHUM
paboThl, B cOOIIOAEHUH MIPABUI TEXHUKU O€30MaCHOCTH MpU paboTe ¢ BellecTBaMHU U 000PYIOBaHUEM,
KOTOPbIE HE MOXKET UCIPABUTh Jake M0 TPEOOBAHUIO YUUTEIS.

OueHka caMOCTOATEIbHBIX MUCbMEHHBIX H KOHTPOJILHBIX PadoT.

Ommemka "5" cmasumcsa, eclii y4eHUK:

1. BemomHun paboTy 6€3 ommodoK 1 HEI0UETOB.

2. Jomyctun He 60Jee 0JTHOTO HeJ0ueTa.

Ommemxa "4" cmaeumcs, eClnv y4eHUK BBITOTHIIT Pa0OTY MOTHOCTHIO, HO IOMYCTHJI B HEMH:
1. He 6onee onHO# HETpyOO OMIMOKK ¥ OJJTHOTO HEJ0YETa.

2. Vnu He Gomnee MBYX HEJOUYETOB.

Ommemka "3" cmasumces, eciiv y4eHUK MIPABUIILHO BBIMOJHIII HE MeHee 2/3 paOoThl WK OMYCTHIL:
1. He 6onee aAByx TpyOBIX OMIMOOK.

2. Wnu e Gomnee omHOM TpyOO# U OTHON HErpyOOi OIIMOKH M OJTHOTO HEJ0UeTa.

3. N He 6osee nByX-Tpex HErpyObIX OIMHUOOK.

4. Inu ogHOM HETpYyOOM OMTMOKH U TPEX HEOUYETOB.

5. inu nipu OTCYTCTBUU OIIMOOK, HO MPU HATTMYUU YETHIPEX -TISITH HEJIOUETOB.



Ommemka "2" cmasumcsa, eclii y4eHUK:

1. Jomyctun dwuciao ommOOK M HEIOYETOB MPEBOCXOJAIICe HOPMY, MPU KOTOPOH MOMKET OBITh
BBICTaBJIEHA OLieHKa "3".

2. Vnm ecu mpaBUIIbHO BBITIOJIHIIT MEHEE ITOJIOBUHBI PAOOTHI

TpeOoBaHMsI K YPOBHIO OJATOTOBKH Y4€HUKOB
B pe3ynivmame uzyuenusn 6uo102uu y4eHuK 00J1:4CeH

3HATh/IIOHUMAThH

J npu3HaKu OuonocuYecKux 00beKmog: XUBBIX OPraHU3MOB; I'€HOB U XPOMOCOM; KIIETOK HU
OpraHU3MOB pPACTEHUH, >KUBOTHBIX, I'puOOB U OaxkTepuil; NONMYyIALUN; SKOCUCTEM U
arposKocucTem; 6uocepbl; pacTeHUi, KHUBOTHBIX U TPHOOB CBOETO PETHOHA;

J CYU{HOCMb DUON02UYECKUX npoyeccos: OOMEH BELIECTB M IPEBPALCHUs 3HEPIrUu, MUTAHUE,
JbIXaHHE, BBIIECICHUE, TPAHCIIOPT BEIIECTB, POCT, Pa3BUTHE, PAa3MHOKEHHE, HACIECTBEHHOCTh
U U3MEHYHMBOCTB, PETYJALHUS KU3HEACATEIbHOCTU OPraHu3Ma, pa3IpakuMOCThb, KPYrOBOPOT
BELIECTB U MIPEBPALLEHUS YJHEPIUH B DKOCUCTEMAX;

J 0COOEHHOCTH OpraHu3Ma 4YeJlOBeKa, €ro CTPOEHUs, KU3HEICSATEIbHOCTH, BbICIICH HEpBHOU
JESATEIHOCTH U IIOBEJICHUS;

yMeTh

. 00bACHAmMb: POIH OUONOTHN B (DOPMUPOBAHHH COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHBI
MHpa, B MPaKTUYECKOW JESATENbHOCTH JIIOJEH M CaMOro Y4YeHHKa; pPOJCTBO, OOLIHOCTH
MIPOUCXOXACHUS U FBOJIIOLIMIO PACTEHUH U dKUBOTHBIX (HA IMPUMEPE COMOCTABICHUS OTAENIbHBIX
TpYIIl); POJIb Pa3lIUYHBIX OPraHU3MOB B JKU3HU 4YeJIOBEKAa M COOCTBEHHOW JesTEIbHOCTH;
B3aMMOCBSI3M OPraHM3MOB U OKpyXarolled cpenapl; OHOJOrMYecKOro pa3zHooOpasusi B
coxpaHeHMH Ouocepbl; HEOOXOAMMOCTh 3aLIUThI OKPY’KAIOIIEeH CpeJibl; POJICTBO UYEIOBEKa C
MJIEKONUTAIOIIMMU KUBOTHBIMHU, MECTO U POJIb YEJIOBEKA B MIPUPOJIE; B3aMMOCBS3HU YEJIOBEKA U
OKpY’Karollel cpesbl; 3aBUCUMOCTb COOCTBEHHOT'O 3/I0pPOBbSI OT COCTOSIHMS OKpY’KarolleH
Cpelpl; TPUYMHBI HACJIEICTBEHHOCTHM M HW3MEHYMBOCTH, IIPOSBIEHUS HACJIEICTBEHHBIX
3a00JIeBaHN, IMMYHUTETA Y U€JI0BEKa; pOJIb TOPMOHOB U BUTAMHHOB B OpraHU3ME;

L4 usyuamas Ouonozuueckue oo0veKmol u npoueccol; CTaBUTH OuoJoruyecKue SKCIICPUMCHTHI,
OITMCBLIBATH M OOBSACHATH PE3YIbTATHI OIIBITOB, Ha6J'IIO}IaTB 34 pOCTOM U pa3BUTUEM paCTeHI/II\/’I n
JKUBOTHBIX, MOBEACHUEM KUBOTHBIX, CC30HHBIMU U3MCHCHUAMMU B IIPUPOAC; PACCMATPUBATH HA
TOTOBBIX MUKpOIPCIIapaTax U ONMMUChIBATH OMOJIOTHYECKHUE OG’BCKTLI;

L4 pacno3naeéamos U onucosleambs: Ha Ta6n1/1uax OCHOBHBIC HaCTU WU OPraHOW/JAbl KJICTKHU, OpraHbl U
CHUCTEMBbI OpraHOB YCJIOBCKA; HA JXKUBBIX 00BEKTax H Ta6J'II/IHaX OpraHbl IBETKOBOT'O paCTCHUA,
Oopradbl U CUCTCMBI OPraHOB JXKUBOTHBLIX, PACTCHUA PA3HLIX OTACIIOB, JXUBOTHBIX OTACIIbBHBIX
THIIOB M KJACCOB; HanOoJee PacnpoCTPAaHCHHBIC PACTCHUA W KUBOTHBIX cBoOEi MCECTHOCTH,
KYJIbTYPHBIC paCTCHHUA U JOMAITHUX KUBOTHBIX, C’bCI[O6HBIC n AJOBHUTBIC FpI/I6LI, OIIACHBIC OJId
YCJIOBCKA PAaCTCHUA U )KUBOTHBIC;

L4 6blA615imb N3MCHUUBOCTH OPraHU3MOB, HpI/ICHOCO6JIeHI/ISI OpraHu3MoOB K CpcCc O6I/ITaHI/ISI,
THIIBI B38.PIMOI[€I>1CTBPIH Pa3HbIX BUJIOB B 3KOCUCTCME;



. cpasHueams OUOJIOTHUYECKHE OOBEKTHI (KJIETKH, TKAHU, OpraHbl M CHCTEMBl OpIaHOB,
OpPraHM3Mbl, MPEACTABUTEIECH OTAEIbHBIX CHCTEMATHUUYECKUX TIPYII) W JeJaTb BbIBOJbI Ha
OCHOBE CpPaBHEHUS;

. onpeodensamsb NPUHAIICKHOCTh OMOJIOTHYECKUX OOBEKTOB K OINPENIEICHHOW CUCTEMAaTHUECKOM
rpymie (Kaaccudukanms);

. ananu3uposams U OUeHusams Bo3JeHcTBHE (PAKTOPOB OKpYKaroIIeh cpeibl, (PaKTOPOB pUCKa
Ha 3JI0pPOBbE, MOCJEACTBUN JEATEILHOCTH YEIOBEKa B DKOCHCTEMAaXx, BIHUSAHHE COOCTBEHHBIX
MIOCTYIIKOB Ha >KUBbIE OPTaHU3MbI U SKOCUCTEMBI;

. HPO6OOUMb CAMOCHOAMENbHBII HOUCK OUOI02UYECKOU uHpopmayuu: HAXOIUTh B TEKCTE
y4eOHHMKA OTIMYUTEIIbHBIC MPU3HAKH OCHOBHBIX CHCTEMATHYECKUX TPYIIT; B OMOJIOTHYECKUX
CIIOBApSX M CIPABOYHUKAX 3HAUCHHS OWMOJIOTHYECKUX TEPMUHOB; B Pa3IMYHBIX MCTOYHHKAX
HEOO0X0MMYyI0 HH(GOpPMAIMIO O JKHUBBIX OpraHu3Max (B TOM YHCJIE€ C HCIOJIb30BAHUEM
MH(POPMAITMOHHBIX TEXHOJOTHH);

HCII0JIb30BATh npuoﬁpeTeHHMe JHAHUA H YMEHUSI B HpaKTquCKOﬁ JACATCJIBbHOCTH H
NOBCEAHEBHOM KM3HM JIJIS:

. coOyoieHUsT Mep Npo(UIAKTUKM 3a00J€BaHUM, BbBI3BIBAEMBIX PACTEHUSIMH, >KUBOTHBIMH,
OakrepusiMu, rpubamMM M BUpycaMHu; TpaBMaTu3Ma, cTpeccoB, BUY-un¢pexuuun, BpeIHbIX
NpUBBIYEK (KypeHHE, aJKOroJIu3M, HAPKOMaHMs), HapyLIEHUS OCaHKH, 3pEHMs, CIyXa,
MHQPEKIMOHHBIX U POCTYTHBIX 3200JIeBaHUIA;

. OKa3aHUs TMEpBOW IMOMOIIM IpPU OTPABICHUHU SAOBUTHIMH TpPUOAMU, PACTEHUSMHU, YKycax
KUBOTHBIX; MPHU MPOCTYAHBIX 3a00JEBaHMIX, OXKOTaX, OOMOPOXKEHHUSIX, TPaBMax, CIIACEHUU
YTOIAIOLIEr0;

. paloHaIbHONW OpraHM3allMk Tpyda W OTHAbIXa, COONIOJCHUS TPaBUJI TIOBEIEHUS B
OKpY>Karolleu cpere;

L BbIpallluBaHWA W Pa3MHOXCHUSA KYJIbBTYPHBIX paCTeHI/Iﬁ U AOMalIHUX JXHUBOTHBIX, yXOJa 3a
HUMU;
. MIpOBeIeHUS HAOIIOIEHHUM 3a COCTOSIHUEM COOCTBEHHOTO OpPraHu3Ma.

MaTepI/IaﬂbHO-TeXHI/I‘leCKOG odecneuyeHue yqeﬁﬂoro nmpouecca

Mamepuanvno-mexnuueckoe ocnawienue Jlabopamopuu xumuu u ouonocuu llenmpa «Touka
pocmay HeodX00umo 0 OpeaHU3AUUU npouyecca O0yYeHUsA € Uenax peanuzauyuu mpedoeanuil
DI'OC o0 docmudicenuu pe3y1bmamos 0C60€HUA OCHOGHOU 00pa306amenbHOll RPOZPAMMbL.

B kabunere OMONIOTHH OCYIIECTBIISIFOTCS KaK ypouyHas, Tak W BHEypodHas (Hopmbl y4eOHO-
BOCITUTATEIbHON JESATENIBHOCTU C ydallumucs. Jlabopamopuwviit uncmpymenmapuili Heo6xo0um Kak
0711 YPOUYHBIX 3AHAMUIN, MAK U 014 NPOEEOeHUs HADIIO0eHUN U UCCAe008aAHUNl 6 Npupooe,
NOCMAHO6KU U GbINOJHEHUA ONBLIMOS, 6 UeN0M — 014 Peanu3ayuu HAyYHbIX Memoo0é U3yueHus
HCUBHIX OP2AHUIMOE.

Hatypanbable OOBEKTHl HCMONB3YIOTCS KaK MPU HM3YyYEHHUH HOBOTO MaTepuana, Tak U IMpHU

MPOBEJICHUHN HCCIIEI0BATENbCKUX pPAbOT, IMOATOTOBKE IPOEKTOB, OOOOMICHMM M CHUCTEMaTH3allH,
MOCTPOCHUU BBIBOJIOB C YUETOM BBIITOJIHEHHBIX HAOIIOICHUH.



Y4eOHble MoOJAENM CHyKaT s JAEMOHCTpAallMU CTPYKTYpPhl M B3aUMOCBSI3€H pPa3IMYHBIX
OMOJIOTMYECKUX CHCTEM W Ui pealn3allud MOJICIMPOBAHMS KaK Ipoliecca M3y4eHHUs W TO3HAHMUS,
Pa3BHBAOIIETO AKTHBHOCTH M TBOPYECKHE CITOCOOHOCTH 00YUaIOIIUXCS.

B KOMIJIEKT TeXHWYECKHMX W MH(POPMAIMOHHO-KOMMYHHUATHBHBIX CPEICTB OOYYEHHS BXOJST:
ammapartypa IS 3alMced W BOCHPOM3BEICHMS ayAno- W BUACOMH(POPMAIMH, KOMIIBIOTED,
MYJIbTUMEAHANIPOCKTOP, KOJUICKIUS MEIHa-pecypcoB, OJIIEKTPOHHBIC MPHIIOKEHUS K YydeOHHMKaM,
oOyuarolue nIporpaMmsl.

Hcnonp30BaHue  SKPaHHO-3BYKOBBIX M JJIEKTPOHHBIX  CPEACTB  OOy4YEHHS  TO3BOJISET
aKTHBHM3HUPOBATh JEATEIBHOCTh OO0YYaIOMIMXCA, MMOJIydaTh 0oJjiee BBICOKHE KAa4eCTBEHHBIC PE3YJIbTaThI
oOyuenus; ¢opmupoBatb MKT- KOMIETEHTHOCTh, CHOCOOCTBYIOUIYIO YCHEIIHOCTH B Y4eOHOH
JeSITeIbHOCTH: TpU moAroToBke Kk EI'D obecrnieunBaTh caMOCTOSTENLHOCTh B OBJIAIGHUH COJIEPKAHUEM
Kypca Ouosnoruu, GOpMHUPOBAaHUH YHUBEPCAIBHBIX YUEOHBIX NEHCTBUH, O CTPOCHUHN WHAWBHIYATBHON
00pa30BaTeNbHOMN POrpaMMBl.

KommiekTsl TeYaTHBIX JEMOHCTPAIMOHHBIX MOCOOMIA: (TaOJMIBI, TPaHCIAPAHTHI, MOPTPETHI
BBIJIAIOMINXCS YIEHBIX-OMOJIOTOB).

Kaproreka ¢ 3amaHusMu 11 MHAMBHIYAJILHOTO OOy4Y€HHsS, OpPraHM3aIMM CAMOCTOATEIbHBIX
paboT oOyyaromuxcs, IpoOBEACHHsI KOHTPOJIBHBIX padoT.

Harypanbubie o0bekThl: ['epOapun OcHOBHBIE Tpynnbl pacteHuid CenbCKOXO03sIiICTBEHHbBIE
pactenus Pacturtenbubie coobuiectBa Komnekuu ['onocemennnie pactenust Cemena u mioasl Yydena
MO3BOHOYHBIX JKUBOTHBIX TETEPEB

Kommexktsl MukponpenaparoB boranuka I boranuka Il 3oomorust Anatomust
O6bémubie Mogenu L{BeTok Penbedusie Tabnupbr CTpoeHue JErkux

MarnuTHble Moaenu-amuinkauun Kinaccudukamust pacTeHUd M JKUBOTHBIX M OBIUBETO IIETIHS
Pa3BuTue HacekOMBIX C TOJHBIM W HEMOJHBIM mpeBpameHueM HaOopwsl mymnspked Ilnoasl, oo,
(GpyKTOBbIE pacTeHUs

[Tpubopsr Pazgatounsie Jlyna pyunas Mukpockon [locyna u mpuHAIIEKHOCTH JJIsi OIBITOB
Hemonctpaunonnsie (I11JI6) [locka ans cymku nocyasl JlabGopatopusie Habop mnpemnapoBaibHBIX
UHCTPYMEHTOB

[Tewarnbie nmocobus [emoncrpannonnsie Kommuiekr Tadmun «boranuka 1. I'puObl, numaitHukwy,
BOJIOPOCJIM, MXH, MMaIOPOTHUKOOOPa3HbIE U TojloceMeHHbIe pacTeHusi. Komruiekt Tabnui «boranuka 2.
CrpoeHne U cucTeMaTHKa IIBETKOBBIX pacTeHHit» KommekT tabmun «3oonorus 1. becrno3BoHOUHBIE»
Kommuniexkt Tabmui «3oomorus 2. IlozBoHouHble» Komrutekt tabmun «YemoBek M ero 310poBbe 1.
YpoBHU OpraHu3aly 4YeloBEYecKOro opranuzMa» Komruiekr tabmui «YenoBek M ero 370poBbe 2.
Perynaropusie cucrems» [lopTpeTs 610n10r0B

I[I/I,Z[aKTI/I‘-ICCKI/IC MaTcpHraJibl KapTO‘{KI/I C 3aJaHusIMHU, TCCTHI.

IInanupyemsle pe3yabTaTsl 00yuenus kypca «BMOJIOT'USL. 10-11 KJIIACC»

OcBoeHue Kypca OMOJOTMM B OCHOBHOM IIIKOJIE HANpPAaBJICHO Ha JOCTHXKEHHE 00YyYarolIMMHCS
JUYHOCTHBIX, TMPEAMETHBIX U METalpeIMEeTHBIX pPEe3yJIbTaTOB OCBOCHHS OCHOBHOM 0Opa3oBaTeNbHOU
nporpaMmmel. B pe3ynbrate u3ydyeHnus Kypca OMOJIOTHHM B OCHOBHOM IIKOJIE:

BbInycKHMK HAY4YUTCH:
®  BBIJICISITH CYNIECTBCHHBIC MPU3HAKY OMOJIOTHYECKUX 00BEKTOB (BUIa, SKOCUCTEMBI, OHOC(EPHI) U TIPOIIECCOB,
XAPaKTCPHBIX JIA COO6H_[6CTB JKUBBIX OPTraHNU3MOB;,



apryMEHTHUPOBATh, IPUBOJIUTH JI0OKA3aTEIbCTBA HEOOXOMUMOCTH 3allIUTHI OKPYXKAIOIIEH CPEIbl;
apryMEeHTHUPOBaTh, MPHUBOAWTH JOKAa3aTelIbCTBA 3aBUCHMOCTH 3J0POBBS UYEJIOBEKAa OT COCTOSIHHUS
OKpY’KaroIlel Cpenpl;

OCYIIECTBIIATH KNacCH(PUKALUIO OHMOIOTHIECKUX OOBEKTOB Ha OCHOBE OMpEesICHU X MPUHAAICKHOCTH K
ONPEAEICHHON CUCTEMATUUECKOM TPYIIIE;

PacKpBIBaTh POIIb OMONOTHN B IPAKTUYECKON ACSITEIHHOCTH JIIO/EH;
POIB OHOIOTHYECKNX 0O0BEKTOB B IPUPOJIE M KU3HU UEIOBEKA;

3HaYCHHE OMOJIOTHUECKOTO Pa3HOO0pa3us I COXpaHeHHUs Onocdephl;
OOBSACHATH OOIIHOCTH MPOUCXOXICHUS W HBOJIOLMH OPTraHW3MOB HAa OCHOBE COIIOCTABIIEHUS 0COOCHHOCTEH
WX CTpOoeHUs 1 QYHKIIMOHUPOBAHUS;

OOBSICHATH MEXaHU3MBI HACTIEICTBEHHOCTH M N3MEHUYNBOCTH, BOSHUKHOBEHHS MTPUCIIOCOOIEHHOCTH, TPOLIECC
BUJI000pa30BaHMS;

pasznuuaTh MO BHENIHEMY BHAY, CX€MaM W OIHUCAHHWAM pealbHble OHMONIOTHMYECKHE OOBEKTHI WM WX
M300pakKeHNUs, BBIABISS OTIMYNTENbHbIE TPH3HAKN ONOIOTHIECKIX O0OBEKTOB;
CPaBHHMBATh OMOJIOIMYECKUE OOBEKTHI, TPOIIECCHI;
ACJIaTh BBIBOABI 1 YMO3AK/IIOYCHUA HA OCHOBC CPABHCHUA,

YCTaHaBIUBATh B3aUMOCBSI3H MEXAY 0OCOOEHHOCTSMHU CTPOCHUS M PYHKIUSIMHU OPTaHOB M CUCTEM OPTaHOB;
WCIIONTb30BaTh METOBI OWMONIOTHYECKOW HayKu: HaOMIOAAaTh M OMHCHIBATh OMOJOTHYECKHE OOBEKTHI H
TIPOIIECCHI; CTABUTH OMOJIOTHYECKUE IKCTIEPUMEHTHI U OOBACHSTH UX PE3yJbTATHI;
3HaTb W AapryMmeHTUpPOBAThL OCHOBHLIC IIpaBWJia IMOBCACHHUA B IPUPOAC; aHAJIU3UPOBATL MW OLCHHUBATH
MOCJIECTBUS ACATENILHOCTH YeJI0BEKa B IPUPO/IC;

OIHCHIBATh M WCIOJB30BaTh MPUEMBI BBIPAIIUBAHUS W PA3MHOXKEHUS KYJIbTYPHBIX PACTCHHN M JOMAITHUX
JKUBOTHBIX, YX0JIa 32 HIMH B arpoleHo03ax;

HaxXOIuTh B Yy4eOHOW, HaydyHO-TIONMYJISIpHOM nuTepaTtype, WHTEpHeT-pecypcax WHPOPMALUIO O IKHUBOH
npupoye, oQopMIISITE €e B BUJE NMUCHMEHHBIX COOOINEHH, TOKIaJ0B, pedepaToB; 3HATh M COOIIOAATH
MpaBwiia padOTHI B KAOWHETE OMOJIOTHH.
BbInycKHHK MOJYYUT BO3MOKHOCTh HAYYHThHCSI:
IIOHUMATh 3KOJIOTHYCCKUE HpO6HeMBI, BO3HHUKAIOMIUE B YCIIOBUAX HEPATUOHAJIBLHOT'O ITPUPOAONOJIBE30BaAHUA, U
MyTH PEUIeHHs 3TUX IPoOIIeM;

AQHAJIM3UPOBATh W OIIEHWBAThH IICNIEBBIE W CMBICIOBBIE YCTAHOBKH B CBOMX JEHCTBHSX M IOCTYIKax IIO
OTHOIICHUIO K 3JIOPOBBI0 CBOEMY W OKPYXKAIOIIMX, MOCIEICTBUS BIUSAHUS (aKTOPOB PHCKA HA 370POBHE
YeNoBeKa;

HaxoAuTh WH(MOPMAIMIO TIO BONpocaM oOmel OWoIoTMM B HAYYHO-TIONYJSPHOW JITEpaType,
CIEIMATN3UPOBAHHBIX OHMOJIOTUYECKUX CIIOBapsAX, CIpaBOYHHMKAaX, MHTepHET pecypcax, aHANM3UpPOBATh U
OIIEHUBATH €€, TIEPEBOJNTE U3 OJHOU (POPMEI B JIPYTYIO;
OpPUEHTUPOBATHCS B CUCTEME MOPAJIBHBIX HOPM U LIEHHOCTEH 10 OTHOLIEHHIO K 00BEKTaM KMBOM MPUPOABI,
COOCTBEHHOMY 37I0POBBIO M 30POBBIO APYTUX JIIOJeH (TMpU3HAHUE BHICOKOW LIEHHOCTH >KHM3HM BO BCEX €€
NPOSIBIICHUSIX, JKOJOTHMYECKOE CO3HAHHE, SMOIMOHAILHO-IIEHHOCTHOE OTHOIIEHHE K OOBEeKTaM IKHUBOU
IPUPOJEL);
co3laBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHSI O COBPEMEHHBIX IpoliieMax B 00JacTH
OMOJIOTHH U OXpaHbI 0pr>1<a}0me171 Cp€abl Ha OCHOBE HECKOJBKUX UCTOYHHUKOB I/IH(bOpMaIII/II/I, COIIPOBOXKIATH
BBICTYIUICHUE TIPE3CHTAINEH, YJUTHIBasS OCOOCHHOCTH ayIUTOPHUU CBEPCTHHUKOB, paboOTaTh B TPyIIE
CBEPCTHHKOB IPH PELICHHM IO3HABATENBHBIX 3aJad, CBS3aHHBIX C TEOPETHMYECKHMMH U TNPAKTHYECKHUMHU
npobyieMaMu B 00JIaCTH MOJIEKYJIAPHON OMOJIOTHH, TEHETHKH, SKOJIOTHH.






