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MHOACHUTEJIBHAA 3AIIMCKA

[Mporpamma kypca BHeypouHOH nesitenbHOcTH «IIpakTMkym mo owmosormm» st 11 kimacca
OMOJIOTMH cOCTaBJIeHAa Ha OCHOBE (eNepalbHOr0 TOCYJapCTBEHHOTO O0O0pa30BaTENBHOTO CTaHIapTa
cpeanero o0riero o0pa3oBaHus Ha MPO(GUIHLHOM YpOBHE.

[IporpamMa mnpakTUKymMa HWMEET MPAKTUYECKYKD €CTECTBCHHOHAYYHYIO HAIpaBJICHHOCTh U
COOTBETCTBYET MporpamMMmaM Mpo(uiabHOro o0ydeHus mo npeamMery Ouosiorus. IIporpamma 3akperniser
3HaHUsI B 00JaCTH OHWOJIOTUM W HKOJOTHMH, HO M CHOCOOCTBYET IMOJYYEHHUIO HOBBIX MPAKTHYECKUX
HaBBIKOB B MTPOEKTHOM U MCCIIEIOBATEILCKOM JEATEIBHOCTUA U noarotoBke Kk EI'D. 3nanus, nosydyeHHbIe
Ha TaKUX 3aHATUSAX MO OWOJIOTHH, TOJDKHBI HE TOJBKO OMPENEIUTh OONIUN KyJbTYPHBIM YPOBEHB
COBPEMEHHOTO YeJIOBEKa, HO U 00ECIIEYHUTh €ro aJeKBaTHOE MOBE/ICHUE B OKPYXKAIOIIEH cpelie, TOMOYb B
peanbHOM >KWU3HHU, YIrIyOUTh HEKOTOphIE OHMOJIOTUYECKHE TMOHATHUS, ¥ TMOMOYh OOyJarouuMcs Mpu
noarotoske k caaue EI'D o Ononorum.

Heap kypca: cucteMaTr3alys 3HAHUN yJalIuxcsl O BOKHEHIINX OTJIWYUTEIbHBIX MPU3HAKAX OCHOBHBIX
[IapCTB KUBOW MPHUPOJIBHI ¥ TIOJATOTOBKA IIKOJIFHUKOB K TOCYIapCTBEHHON UTOTOBOM aTTecTaruu (EID).

3anayu Kypca:
1. Pacmmputh 3HaHHA OOyYarOMIMXCS O HACICJACTBEHHON W3MEHYUBOCTH, T'E€HETHYECKOM KOJIE,
POJIOCIIOBHOM KUBBIX OPraHU3MOB.
2. YrayOneHne TeOpEeTUISCKUX 3HAHUHN TI0 TEHETHKE.
3. Pa3Buth ymeHus aHaIUM3UpPOBaTh, CpaBHUBATh, 000OWIaTh, JeNaTh JOTMYECKHE BBIBOABI U
YCTaHABIMBATh MPUYMHHO-CJIEICTBEHHbIE CBA3M HAa OCHOBE M3YYEHHUS CTPOEHUS U KU3HEACSITEIbHOCTU
OpraHu3MOB.
4. PazBuBath 001ICy4eOHbIC M HHTCIUICKTYAIbHBIE YMEHUSI CPAaBHUBATh U COMOCTABIISATH OMOJIOTHYECKHE
OOBEKThI, AaHATU3UPOBATH IOJYYEHHbIE pE3YyJIbTaThl, BBIABIATH NPUUYMHHO-CIECACTBEHHBIE CBS3H,
000011aTh (akThl, 1€IaTh BEIBOIBI.
5. CoBeplIeHCTBOBATh YMEHUE pelIaTh TEKCTOBBIE U TECTOBBIE 3aa4H.
6. BocriuteiBaTh Ha MpuUMepe HOBEHIIUX OTKPBHITUI B OMOTEXHOJOTUU YOEXKIEHHOCTh B MO3HABAEMOCTH
TIPUPO/IBL.

3aHATHA TO BHEYPOUHOH JAESITENbHOCTH OPHUEHTUPOBAHBI HAa CHCTEMHO-JIEATEIbHOCTHBIA U
KOMIIETEHTHOCTHBIA ~ MOAXOAbI B  0Opa3oBaHWUHM, OCHOBaHbl Ha  MPOOJIEMHOM, JHYHOCTHO
OpUEHTHUPOBAHHOM OOYYEHUHU, COTPYIHUYECTBE YUMUTEIS U YYEHHUKA, OMOPHl HA >KU3HEHHBIA OIBIT
y4aIuxcs.

Kypc 3annanupoBan B o0beme 34 yacoB Ha ypOBeHb 00pa30BaHUSI.

COJEP)KAHUE KYPCA
C YKABAHUEM ®OPM OPI'AHU3AIIUM U BUJIOB AEATEJIBHOCTH

1 moayab: O6mas onosorus. ’JKusHb, eé cBOHCTBA, YDOBHM OPraHU3alUH, IPOUCX0KICHHE KU3HU
[Ipenmer u MeToAbl OMOJIOTHH, CBOMCTBA JKMBOW MaTepuu, YPOBHH OpraHM3allMM KUBOH MaTepuu,
MIPOUCXOKICHUE )KU3HU Ha 3emie. Hayku, Bxoasmiue B coctaB 6uosorun. Micropus pa3BuTus OM0JIOTUN
KaK HayKU C aHTUYHBIX BPEMEH JI0 HaIIMX JHEH.

2 MoayJ1b: XUMUYECKHI COCTAB KMBBIX OPraHU3MOB

DJeMeHTHBI U MOJIEKYJISPHBIH COCTaB, BOJA, MHUHEPAJIbHBIC COJIM, YIJIEBOJBI, JMIUIBI, OENKH, HX
CTpO€HHUE U (PYHKIINHU, HYKIIEHHOBBIE KUCIIOTHI, UX CTPOCHHUE.

3 Moayab: CTpoeHHe KJIETKH

Tuner xnerouHod opranm3anuu. CTpoeHHE KIETKH: KIETOYHAass O000JI0YKa, [HTOIIIAa3Ma, Sapo,



OJTHOMeMOpaHHbIe, IByMeMOpaHHbIe 1 HEMEMOpaHHbBIE OPraHOUbl KIETKHU, OCHOBHBIC PA3UUUs KIETOK
IIPOKApUOT U FYKapHOT.

4 moayab: O0MeH BellecTB M NIPpeBpalleHHe JHeprun

Tunbl nutaHust KUBBIX opraHu3moB. [lonsarue o MeTtabosM3Me-acCUMMIALUA(TUIACTUYECKUA O0OMEH),
muccuMmanusi(dHepreTudeckuii 00MeH). AT® u e€ posis B Metaboim3me. DOTOCHHTE3, XEMOCHHTE3,
OounocuHTe3 Oernka.

5 Moayab: Pa3MHoKeHMe M HHAUBHIYAIbHOE Pa3BUTHE OPraHNU3MOB

BocrnpousBenenue KiIeTok: MHMTO3, Meno3. Pa3mHoxkeHue opranu3moB. MHIuBuayanbHOE pa3BUTHE
OpPraHU3MOB.

6 Moayab: 'eHeTHKA U celeKIUSA

HacnenctBeHHocTh M M3MeHYMBOCTh. IlepBhwiil, BTopoil m Tpertuil 3axkoH Menaens. JAurubpugHoe u
MOHOTHMOpUIHOE CKpeluBaHue. ['eHeTrka rnosna, CIerIeHHOE C M0JI0M HacieloBaHue. MeTo/1bl TeHETHKH.
Cenexuusi, IEHTPBI IPOUCXOKACHUS KYJIbTYPHBIX PACTEHHM.

7 MOayJIb: JBOJTIOIUS

OBosromoHHoe yueHue Y.JlapBuHa, pa3BUTHE OPraHMueCKOro MUpPa, IPOUCXOKICHUE YEJIOBEKa.

8 Moayab: Jkosorus u yueHue o ouocdepe

Okonorudeckue (akropsl. [onmymsmuu. Dxonoruueckue cucreMsl. [lonsTre o Grnocdepe.

9 moayab: MHOrooopasue ;KUBbIX OPraHU3MOB

Bupycel, 6aktepun, rpulbl, JTUIIAHHUKY.

10 moayan: IlapcTBO pacTenus

[ToauapcTBO HU3IIME pacTeHUs, BOAOPOCTU. TKaHU U OpraHbl BBICUIUX PACTEHHI: BEreTaTUBHBIE OPraHbl
U TeHepaTHBHbIE OpraHbl BbICHIMX pacTeHui. [loamapcTBo BhICHIME PACTEHUS: CIIOPOBBIE, CEMEHHbBIE
pacteHus. OTaenbl: TOJOCEMEHHBIE U MOKPBITOCEMEHHBIE pacTeHus. CemelicTBa kiacca OqHONOIBHBIE U
KJacca /IBynosbHbIE pacTeHuUs.

11 moayab: LlapcTBO KMBOTHBIE

[ToamapcrBo [Ipocreiimme (OnHOKIIETOUYHBIE). [ToaapcrBo MHOTOKJIETOYHBIE, THII
Kumeunononocrtusle, tTun [Inockue uepsu, Tun Kpyrnsie uepsu, Tun Konapuateie uepsu, Tun MoJUIIOCKH,
tun Ynenucronorue. Kiacc PakooOpasnuwie, IlykooOpasnbie, Hacexombie. Tum XopmoBble, Kiacc

Jlannetnuku, Pei0b1, 3emHoBomnbie, IIpecmbikatomuecs, IItump, Miekonurarommue. Iloakmaccs
[TepBo3Bepu, Cymuartsie, [InanentapHsie.

12 mopyub: YesioBeK H €ro 310pOBbe
Tkanu, opraHbl, perymsiuus XusHeaeaTeabHoCcTH. ONopHO-ABUraTeNnbHas cucrema. [luieBaputenbHas
cucteMa U oOMeH BemiecTB. JlpIxaTellbHAs W BBIICIHMTENIbHAS cucTeMa. KpoBeHOCHast cucrtema, mepBas
MIOMOIIlb MTPU KPOBOTEUYCHUAX. HepBHas cucTteMa W BbICIIAs HEPBHAs NEATEILHOCTh uyeiaoBeka. OpraHbl
yyBcTB. AHanm3atopel. Koxka u e€ mnpousBomubie. JKene3pl BHYTPEHHEW U BHEIIHEW CEKPEIHH.
Pa3MHOkeHue U pa3BUTHE YEIOBEKA.
13 moayan: KonTpoJb u 06001meHue
Pemrenne tunoBeix 3aganuii EI'D mponbix jieT, OpueHTUPOBAHHOCTD HA 3a/1aHUsI BTOPOM 4acTu.

®opMbl OPraHu3alUu 3aHATHIA: TPYIIIOBAas, MapHas, UHIUBUIyallbHasL.
Buabl geiTeIbHOCTH: IT03HABATEIbHASA, IPAKTHYECKAs], TBOpUYECKasl, IPOOIEMHO-IIEHHOCTHOE OOIIEHHE.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA

JIn4HOCTHBIE pPe3yJbTAThl B Chepe OTHOIICHUH 00yHaromuXcsl K OKPYKaloLIeMy MUDPY, )KUBOH
IIPUPOJIE, XYAOKECTBEHHON KYJIbTYypE:

MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Ppa3BUTUS HayKd, 3HAYUMOCTU HAyKH,
TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BJIQJICHUE JIOCTOBEPHOW MH(pOpMAaNUeil 0 epeToBbIX
JOCTUXKEHUSIX WU OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX 00 yCTpoMcTBE MHpa U OOIIECTBA;

TFOTOBHOCTh M CHOCOOHOCTH K 00pa30BaHHIO, B TOM YHUCJIE caMOOOpa30BaHMIO, Ha MPOTSHKEHUU BCeH
KM3HU; CO3HATENFHOE OTHOIIEHHE K HEMPEepPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIICUTHON
npodecCuOHANBHOM U 00IIIECTBEHHOM e TEIHLHOCTH,

9KOJIOTHYECKasi KYJIbTypa, Oepe’kHOE OTHOLICHHS K POJTHON 3emJie, MPUpOAHBIM OoraTcTBaM Poccum u
MHUpa; TOHHMMAHUC BJIMAHUA COLNUAIBHO-ODKOHOMHWYCCKUX IIPOLCCCOB Ha COCTOSHHC HpHpOI[HOI\/'I n
COLIMANIBHOW Cpe/bl, OTBETCTBEHHOCTh 33 COCTOSHHE TPHUPOJHBIX pPECypCOB; YMEHHS W HAaBBIKU
Pa3yMHOTO IMPUPOJOIIOJIB30BAHNA, HETCPIIMMOEC OTHOIICHHUE K ﬂeﬁCTBHﬂM, MMPHUHOCAIIM BPEC SKOJIOTHH,
MpHOOpETEHNE OTBITA YKOJIOTO-HAIIPABIICHHOH JESITeTHHOCTH;

ACTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTH K 3CTETHYECKOMY 00YCTPOMCTBY COOCTBEHHOTO OBITA.

MeTtanpeaMeTHbIe pe3yJbTaThl:

Yyammecsi Hay4arcs:

® OOBACHATH OMOJIOTMYECKHE MPOIECCHl W SIBIICHUS, UCIIONB3Ysl pa3IMYHbIC CIIOCOOBI MPEICTABICHUS
nHpopmanum;

® yCTaHABJIMBATh NPUYHMHHO-CJICICTBCHHBIC CBSI3H;

® TPOBOAMTH AHAJIN3, CHHTES;

¢ (QopmyIupoBaTh BEIBO/IBI;

® pellaTh KAaUeCTBEHHBIC M KOJIMYECTBEHHBIC OMOJIOTHUYECKHE 3a/1auH;

® JCITI0JIb30BATh TEOPETUUCCKUE 3HAHHS B TIPAKTUYECKOM JICITEITBHOCTH M TIOBCETHEBHOM KI3HHU;

® [POBOJUTH CAMOCTOSITENILHBIA TOUCK (B TOM YHCIE C HCHOJIb30BaHUEM HHMOPMAIMOHHBIX
TEXHOJIOTUH) OMOI0THYeCKON HHMOPMAITUH.

IIpeameTHbIe pe3yabTaThI:

OOy4aromuiicss HAyYUTCs:

® BBIJICJISATH CYIIECTBEHHBIC TPU3HAKU OMOJIOTHYECKUX 00BEKTOB;

e coOmoaaTh Mepsl MPOQUIAKTHKY 3a00JICBaHUI, BRI3IBAEMBIX ITapPa3UTAMH;

® 0OBACHATH POJIb OMOJIOTUU U SKOJIOTUH B MPAKTUUECKON NEATEIBHOCTH JIHOIEH; MECTa U POJIM YeJIoBeKa
B IIPUPOJIE; POACTBA, OOLIHOCTH MPOUCXOXKIACHUS U IBOJIIOLUH KUBOTHBIX (Ha MPUMEpPE COMOCTaBIEHUS
OTIENBHBIX TPYMI); pOJIb Pa3IMYHBIX JKUBOTHBIX B JKM3HM 4YeNOBEKa; 3HAUYEHUS OHOJIOTMYECKOTo
pa3Ho00Opa3us Ui coxpaHeHus 6uocdeps;

® CpaBHHUBaTh OMOJIOTMUYECKHE OOBEKTHl M IPOLECCHI, YMEHUE J€NaTh BBIBOJBI U YMO3aKIIOUEHHUS Ha
OCHOBE CPaBHEHUS;

® OBJIAZIETh METOJaMM OMOJIOTMUECKOM HayKH: HaONIonaTh M ONMCHIBATH OMOJOIMYECKHE OOBEKTHI U
MIPOLIECCHI; OCYILECTBIIATH NOCTAHOBKY OMOJIOTMUECKHX 3KCIIEPUMEHTOB U OOBSICHATD X PE3YJIbTAThI.
Obyuarowuiica noyyum 603MOICHOCHIb HAYUUMbCA:

® OCHOBHbBIM NpABUILAM noseoeHUsl 6 npupoc)e;
anaiusuposamsvs U OYeHUueamb nocie0Ccmeust 0esimelbHOCMU 4ell08eKd 6 npupode, GIIUAHUA qbaxmopoe



® DUCKa HA 300p0Gbe YenogeKd;

® cobnrodams npasuia pabomvl ¢ OUOIO2UYECKUMU NPUOOPAMU U UHCIMPYMEHMAMU (NPenapoeabhbie
uenvl, CKanbnenu, J1ynvl, MUKPOCKONbL) ;

® YMEHUAM OYEeHUBAMb C ICMeMU4ecKol Mo4KU 3peHUsi 00beKMmMbl HCUBOL NPUPOObL,

® coOI100eHuem mep npopuiakmuxu 3a60.1e8aHull, Nepedasaemvbix pa3IUyHbIMU SPYANAMU OPAHUZMOG;

® OKazaHuem Nepeoll NOMOWU NpU YKYCAX ONACHBIX U SIO08UMbBIX HCUBOMHBIX *COONIOOEHUS NPABUTL
nogeoeHUsl 8 OKpyucaruel cpeoe;

® gvl0eAMb 00UUe NPUHYUNDBL IKOJIO2UU,
® hopmynuposams noniodNHceHUs 2100ATbHBIX IKOIOSUYECKUX NPOOTeM,;
® COXPAaHAMb NOJIOHCUMETbHOE COCMOSIHUE OP2aAHUMA.

TEMATHYECKOE IINTAHUPOBAHUE

Ne HasBaHue Tembl Kon-so
moayns Yyacos
1 O6waa 6uonorusa. usHb, eé cBoiicTBa, YPOBHM  OpraHusaumu, 1
NPOUCXOXKOEHUE }KUSHU
2 XumunuecKkuii coctas XKUBbIX OPraHU3IMOB 3
3 CrpoeHue KneTku 3
4 O6MmeH BelLecTB U NpeBpaLLeHue sHeprum 3
5 PasmHoeHune n nHamsmuayanbHoe passuTMe OpraHU3ImMos 2
6 FeHeTuMKa u ceneKkyums 4
7 dsonouyma. 2
8 dKonorna n yueHue o buocoepe 2
9 MHoroo6pasue *KuBbiX OpraHM3MoB 2
10 Llapcteo PacreHus 3
11 LlapcTBO *KMBOTHbIE 3
12 YenosekK u ero 340poBbe 4
13 KoHTponb, 0606weHmne 2
WUroro: 34
KAJIEHIAPHO-TEMATHYECKOE IIVIAHUPOBAHUE
Ne Ha3sBaHue Tembl Kon-Bo
mopayna Yyacos
1 O6bwasa 6uonorma. MusHb, e& CBOICTBA, YPOBHM  OpPraHM3aLUM, 1
NPOUCXOXKAEHUE }KUSHU
2 XuMMHYECKUit COCTaB XKUBbIX OPraHU3MOB 3
21 DNeMeHTHbIN N MONEKyNAPHbIA coctaB  Boga, MWHepanbHble  conm
Yrnesogapl, cTpoeHue n GyHKLUn
Nununapl, ctpoeHme n GyHKLMU
2.2 benku, nx ctpoeHune n pyHKUUM 1




2.3

HyKﬂeVIHOBbIe KNCNOTbl, UX CTPOEHUE

3 CTpoeHUue KneTtkm
3.1 Tunbl KNeToyHoi opraHusaumn. CTpoeHne KNeTKU: KneTovyHaAa ob60s104Ka, 1
uMTONNA3MA, AP0
3.2 CTpoeHune KNeTku: oAHOMeMOpaHHble, ABYMeMbOpPaHHbIe N HeMeMbpaHHble 1
OpraHoOUAbl KNETKK
3.3 OCHOBHbIE PAa3/INYMA KNETOK MPOKAPMOT U SYKapMoT
4 O6meH BelecTB U NpeBpaLLeHne IHeprum
4.1 TuUnbl NUTAHWUSA XKUBbIX OPraHN3MOB. MoHATHE 0 MeTaboaname-accummnALmA 1
(nnacTnyeckumii 0bmeH), AUCCUMUNALUA(SHEPreTUYECKUI 0BMEH)
4.2 AT® 1 eé ponb B MeTabonnsme 1
4.3 BuocuHTes benka 1
5 PasmHoXeHue n nHamsuayanbHoe passuTme oOpraHUImMos 2
5.1 BocnpowusseneHme KNeTOK: MUTO3 MeN03 1
5.2 PasmHoXeHune opraHnsmos. NHAMBMAyanbHOE pa3BuTMEe OpraHM3MoB 1
6 FeHeTMKa u ceneKkuums 4
6.1,6.2 | HacnepgctBeHHOCTb M M3MeHYMBOCTb [lepBbiii, BTOPOM W TPETU 3aKOH 2
Mengens. AurnbpmaHoe u MOHOMMOPUAHOE CKpeLLeBaHMe.
6.3 FeHeTWKa nona, cuenneHHoe € N0JoM HacnegoBaHne. MeToabl reHeTUKn 1
6.4 Cenekums, LeHTPbl MPOUCXOKOEHWUA KYNbTYPHbIX PAaCTEHUMI 1
7 dsonouyma. 2
7.1 SBOIIOUMOHHOE yyeHue Y. [lapsuHa 1
7.2 PasButune opraHmnyeckoro mupa lNpouncxoxaeHume yenoseka 1
8 JKonorua n yueHue o buocoepe 2
8.1 dKonornyeckue dpakropsl. NMonynaumm. 1
8.2 dKonornyeckue cuctemsl. MoHsaTHe o Buochepe 1
9 MHoroo6pasue }KuBbiX OpraHM3MoB 2
9.1 Bupychbl. bakrepum 1
9.2 Mpwnbbl. JTMWwanHUKK 1
10 LlapcTBo pacreHus 3
10.1 MoauapcTBO HMU3LWKNE PaCTEHMA, BOAOPOCAN 1
MoAauapcTBo BbICWINE PAaCTEHMA: CMOPOBbIE, CEMEHHbIE pacTeHUA
10.2 OTgenbl: ronocemeHHble U MOKPbITOCEMEHHbIE pacTeHus 1
10.3 CemelictBa Knacca OgHoaonbHble. CeMencTBa Knacca [ByAo/bHble 1
11 LlapcTBO *KMBOTHbIE 3
111 MNopguapcrso MpocTtenwmne (OpgHOKNETOUHBIE) MNMopguapcreo 1
MHoroknetoyHble, TMN KuweyHonosoctHole Tun [llnockue 4epsu Tun
Kpyrable yepsu Tun Konb4yaTtblie yepsm Tun Monatockm
11.2 Tvn YneHwuctoHorne 1

Knacc PakoobpasHble,
Knacc NMykoobpasHsbie
Knacc Hacekomble.




11.3

Tun Xopaosble, Knacc JTaHueTHUKK Knacc
Pbibbl

Knacc 3emHoBOAHblE

Knacc Mpecmblikatowmecs

Knacc MneKkonutarowme

12

YenoseK U ero 340poBbe

121

TKaHW, opraHbl, Peryaaumnsa KusHeaeatenbHocTn. ONopHO-ABUraTe/lbHas
cuctema MNuuieBaputesibHaa cuctema u 06MeH BeLLecTs

12.2

[blxaTenbHan 1 BblgennTebHasA cuctema.
KpoBeHocHas cucTema, nepBas NoMoOLLb MPU KPOBOTEYEHUAX.

12.3

HepBHasa cucTemMa M BbICIIAA HEPBHAA AEATeNbHOCTb Yenoseka. OpraHbl
YyBCTB

124

Korka 1 eé nponssogHble
’enesbl BHYTPEHHEN W BHeEWHeW ceKpeuuu PasmHOXeHue u pasButue
YyenoBeKa.

13

KoHTposb, 0606L1eHne

Utoro

34
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