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1. TACIIOPT MPOTPAMMBI YYEBHOM IV CIIUTLIIMHBI
OVY/1.13 BUOJIOT'Usl

1.1. ObsacTb IPpUMEHEHUs] NPOTPAMMbI

PabGouass mporpamma y4eOHOW JUCIUIUIMHBI ~ SIBIISICTCS YacThIO  OCHOBHOM
npodecCHOHALHOW 00pa30BaTeIbHON MPOTPAMMBI CPETHETO TPO(HECCHOHATHLHOTO
oOpa3oBaHMsI - MPOrpaMMa MOATOTOBKH KBAIM(DUIIMPOBAHHBIX pa0OUYUX, CITy>KaIluX
o mpodeccuu: arpoOHOMHUHI.

OcHOBY pabouell MporpaMMbl COCTAaBJISICT COJEP)KAHHE, COIJIACOBAHHOE C
TpeOOBaHUAMHU (PeepaIbHOr0 KOMIIOHEHTA TOCYJIapCTBEHHOTO CTaHJIapTa CPEIHETO
(mostHOTO) 00IIIEr0 00pa30BaHMs OA30BOr0 YPOBHSI.

OcHOBY coaepkaHus MPOTPaMMBbI COCTABIISIFOT CJIEYIOUIUE BEAYILNE UIEH:

OTJIUYHTEIbHBIC TTPU3HAKH KHBOW IIPUPOJIBI, €€ YPOBHEBAsK OPTaHU3AIMS U DBOJIIOLIHS.
B cooTBeTcTBHM ¢ HMMH BBIJICICHBI COJICPIKATCIIbHBIC JIMHUHM: OMOJIOTHs KaK HaykKa,
OMOJIOTHYECKHE 3aKOHOMEPHOCTH; METOJbl HAYYHOTO ITO3HAHHUS, KJIETKA, OpraHUu3M;
MIONYJISIITUS;, BU; SKOCUCTEMBI (B TOM uHnciie Ouocdepa).

B mporpamme oTpakeHbl BaKHEWINIME 3a/laud, CTOSIIUE TMepell OMOJIOrM4ecKOon
HayKOM, pelieHue KOTOPHIX HAIpaBICHO Ha PalMOHAIIBLHOE MPHUPOJIOINOIb30BaHUE,
OXpaHy OKPY>KaIOIIEH CPEIbl U 310POBbS JTHOAEH.

[Ipu otbOope coaepxaHUs HCIOIB30BaH KyJIbTypOCOOOpa3HbI TMOAXOH, B
COOTBETCTBHUM C KOTOPBIM OOy4YaromIMecs MOJDKHBI YCBOUTH 3HAHUSI U YMEHUS,
HeoOxoauMbIe NIt (popMUpOBaHUS OOIIEH KYyJIbTYpbl, OMpPEIESIONeH aJeKBaTHOE
MOBEJICHUE YeJIOBeKa B OKpYyXKarolleil cpene, BOCTpeOOBaHHBIE B JKU3HU U B
MIPAKTUYECKON NEATEIIbHOCTH.

Oco0oe BHUMaHUE YAETICHO OSKOJOTHYECKOMY OOpa30BaHUI0O M BOCIHUTAHUIO
oOyuaronuxcsi, (OPMHPOBAHHUIO y HHUX 3HAHMM O COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTUHE MHUpa, LEHHOCTHBIX OpPHUEHTAlMW, YTO CBHJIETEIBCTBYET O
ryMaHHW3aluy OMOJIOTrHYecKoro 00pa3oBaHusl.

[Iporpamma mnpeaycmaTtpuBaeT (HOpMUpPOBaHHE Y OOyYaromMXCcs OOIECHAYYHBIX
3HAHUW, YMEHUHU U HABBIKOB, YHUBEPCAJIbHBIX CITIOCOOOB JICSITEIHPHOCTH M KIIOUEBBIX
KOMITETCHIINHA. [IprHOpUTETHRIMY 13 HUX TIPU U3YYEHUU OMOJIOTHU SIBIISIOTCS YMCHHE
CpaBHUBATh OHMOJIOTMYECKHE OOBEKTHI, aHAIM3UPOBATh, OIEHWBATh W 0000IIATH
CBEJICHUS, YMETh HAaxXOJWThb W WCIOJB30BaTh WH(POPMAIMIO W3 Pa3THMIHBIX
HCTOYHHUKOB.



OcBoenne yueOHOM aucuuIuiuHbl  «buonorus»  OasupyeTcs Ha  3HAHUSAX
oOy4Jaronuxcsi, MOJYYeHHBIX MPU H3YYEHUU OUOJOTHYECKUX MPEAMETOB, XHUMUH,
¢bu3uKy, reorpaguu B OCHOBHOM IIKOJIE.

JIJIsT yCIIenmHOTO yCBOCHUS 3HAHWMA, MPUOOPETEHUS OO0YUYaIOIMUMHUCS TPAKTUICCKUX
HABBIKOB, OIIBITA CAMOCTOSITEIPHOW JCSITCIBHOCTA B COACp)KaHWE OOydYCHHUS
BKJIFOYCHO BBITIOJTHCHUE JTA0OPATOPHBIX W MPaKTHUECKHX pador, pedepaTos,
MPOBEEHUE IKCKYPCUH.

OcHOBY cojepkaHUS TPOTPaMMBbl COCTABJISIIOT —CIENYIOUIUME BEAYIIUE HJCH:
OTJINYUTENIbHBIC TPU3HAKH KMUBOU MPUPO/IbI, €€ YPOBHEBAsI OpraHU3AIMSI U SBOJIOLIUS.
B cooTBercTBUM ¢ HUMU BBIIENEHBI COJIEP)KATEIbHbBIC JIMHUHU: OMOJIOTHS KaK HayKa,
OMOJIOTUYECKHE 3aKOHOMEPHOCTH; METO/Ibl HAYYHOTO MO3HAHUS, KJIETKA; OpraHUu3M;
MOMYJISIIUS;, BUJ; 9KOCUCTEMBI (B TOM unciie buocdepa).

B mnporpamme oTpa)keHbl BaXKHEWINIME 3a/lauyd, CTOSIIIUE TMepell OMOJIOrM4ecKOon
HayKOW, pelIeHue KOTOPBIX HAIpPaBJICHO HAa PalMOHAIIBHOE IMPUPOJIOINOIb30BaHUE,
OXpaHy OKPY>KaroLEel CPeabl U 300POBbS JIOJEH.

[Ipu otbOope coaepxaHWs HUCIOIB30BaH KyJIbTypOCOOOpa3HbI MOAXOH, B
COOTBETCTBUM C KOTOPHIM OOYy4YaroIIMecs IOJKHBI YCBOUTh 3HAHUS U YMEHWS,
HeoOXoauMbIe NIl (popMUpOBaHUS OOIMIECH KyJbTYpPbhl, OMPEICTSIOMEeH aaeKBaTHOES
MOBE/ICHHE YeNIOBEKa B OKpYXKAaIOLIeH cpeae, BOCTpeOOBaHHBIE B JKM3HU U B
IIPAKTUYECKON AEATEIIBHOCTH.

Oco0oe BHUMaHUE YJAEIEHO 3KOJOTMYECKOMY OOpa30BaHUI0O M BOCIHUTAHUIO
oOyuaromuxcsi, (OPMUPOBAHUIO Yy HUX 3HAHUH O COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHE MHpPA, LEHHOCTHBIX OpUEHTAlMH, YTO CBHUJIETEIBCTBYET O
ryMaHHu3aluyu OMOJIOrHYecKOro 00pa3oBaHMUsL.

[Iporpamma mnpeaycmaTtpuBaeT (OpMUpPOBAHHE Yy OOyYalOMUXCS OOIICHAYUHBIX
3HAHWM, YMEHUN U HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB ACATEIBHOCTU U KIFOUEBBIX
KoMIieTeHIIUH. [IpHopuTEeTHRIMYU U3 HUX MIPU U3YyUYEHUU OMOJIOTUU SIBISIOTCS YMEHHE
CpaBHUBATh OHMOJIOTMYECKHE OOBEKTHI, aHAIU3UPOBATh, OIEHWBATH U 0000IIATH
CBEJICHUS, YMEThb HAaXOJWTh W UCIOJb30BaTh HMHPOPMAIMIO U3 PA3THUUYHBIX
HMCTOYHUKOB.

OcBoenne ydeOHOM aucnuruiiHbl  «buosorwms»  GasWpyeTcs Ha  3HAHHIX
0Oy4Jaronuxcsi, MOJYYCHHBIX TMPU H3YYEHUU OHMOJIOTHYCCKUX MPEAMETOB, XHMHH,
¢bu3uku, reorpaduu B OCHOBHOH mikosie. OTHOBPEMEHHO caM MPEeAMET OHOJIOTHH
ABisieTcsl  0a30BbIM IS psjia  OMOJIOTHYECKUX,  CEJIbCKOXO3SMCTBEHHBIX,
MEJUIIMHCKUX U JPYTUX CIEIHATBHBIX TUCIUTLINH.

JUis yCTHemHOro yCBOSHHUS 3HAHUM, MPUOOPETEHHUS OOYYArOMIMMHUCS MPAKTUIECKUX
HABBIKOB, OIBITA CAMOCTOSITENIbHOM JAESITENbHOCTH B COJEpKaHHWE OOydYCHHS



BKJIIOUCHO BBITIOJIHEHHE J1aOOPAaTOPHBIX M IPAKTHUYECKUX padoT, pedepaTos,
MPOBEJICHUE SKCKYPCHH.

1.2. MecTo aUCHUIUIMHBI B CTPYKType OCHOBHOI mnpodecCHOHAJbLHOM
o0pa3oBaTe/IbHOM NPOrPaAMMBI:

TUCITUTUITMHA OTHOCHUTCS K TEXHHYECKOMY Mpoduiio, o0Imeo0pa3oBaTeIbHOTO
€CTECTBCHHO-HAYYHOT'O ITUKJIa, YPOBEHb OA30BBIH.

1.3. Henu u 3ag0a4u yuyeOHOM JMCUMIJIMHBI — TPEOOBAaHUS K pe3yJbTaTaM OCBOEHUS
y4eOHON AUCIUIUIHHBIL:

Pabouas nporpamMmma OpMEHTHPOBAaHA HA JOCTHXKEHHE CIEYIOIIMX LEJIEH:

OCBOEHHE 3HAHUI 0 OMOJOTUYECKUX CUCTeMax (KJIeTKa, OPraHu3M, MOMYJISINs, BU]I,
HKOCUCTEMA);

HCTOPUU Pa3BUTHS COBPEMEHHBIX MIPEACTABIEHNUN O KUBOW MPUPOE, O BBIIAKOIIUXCS
OTKPBITHSIX B OMOJIOTHYECKON HayKe;

posii OMOJIOrMYecKor Hayku B ()OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHUHBI MUPA; O METO/IaX HAyYHOTO MTO3HAHUS,

OBJIAJIcHHEe YMEHMSIMH OOOCHOBBIBATH MECTO U POJIb OHMOJIOTMYECKUX 3HAHUI B
IIPAKTUYECKOM JEATEIIBHOCTH JIFOAEH, B PA3BUTHM COBPEMEHHBIX TEXHOJIOTHM;
OTIPE/EIIATh )KUBbIE OOBEKTHI B IPUPOJIE;

IPOBOAUTD Haﬁ.moz[emm 3a OKOCHUCTCMaMH C LCJIbIO HMX OIIMCAHUA M BBIABJIICHUA
CCTCCTBCHHBIX N AHTPOIIOI'CHHBIX I/ISMGHGHHfl;

HaX0IUThb 1 aHAJIU3UPOBATDH I/IHCI)OpMaI_[I/I}O O JXHUBBIX O6’b€KTaX;

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, WHTEIUIEKTYaJbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEN OOydJarommxcss B MPOIECCe H3YyUYCHHs] OHOJOTUYECKHUX SBIICHUM;
BBIJIAIONITUXCS IOCTHIKEHUH OMOJIOTHH, BOIICANINX B OOIICUYEITIOBEYCCKYIO KYIbTYPY;

CJIOKHBIX M ITPOTUBOPCUYUBLIX HYTefI Pa3sBUTHA COBPEMCHHBLIX HAaY4YHBIX B3IJIAO0B,
Hﬂeﬁ, TGOpHﬁ, KOHHCHHHﬁ, T'"uII0TC3 (O CYIIHOCTH H IIPOUCXOXKIACHUU KH3HU,
I-IGJIOBGKEI) B XO0J€ pa6OTBI C pa3JIMYHbIMU NCTOYHHUKAMHU I/IH(l)OpMaI_II/II/I;

BOCHHUTAHME YOCXKIECHHOCTH B BO3MOXXHOCTH TIO3HAHUS JKMBOW IIPHUPOJIBI,
HEOOXOMMOCTH PALMOHAIBHOTO MPUPOIOIOIb30BAHNS, OCPEKHOTO OTHOIICHUS K
IPUPOJHBIM pecypcaM U OKpY’Karollel cpejie, COOCTBEHHOMY 3/10pOBbBIO; YBAKEHUS
K MHEHHIO OTIMOHEHTA MPU O0CY>KICHUHN OMOIOTUYECKUX MPOOIeM;

HCIIOJIBb30BaHHE HpI/IO6p€T€HHBIX OMOJIOTMYECKUX 3HAHUM u YMGHI/Iﬁ B
HOBCGI[HGBHOﬁ KNU3HHU I OLCHKH HOCJIGIICTBI/Iﬁ CBOCH ACATCIBHOCTH (I/I
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NEATeIbHOCTH JPYTUX JIIOJCH) MO OTHOIICHHIO K OKpY’Karolleh cpeie, 310pPOBBIO
JIPYTUX JIOJIel 1 COOCTBEHHOMY 37I0POBBIO;

00OCHOBaHUSI U COOJIOJIEHUST Mep NPOPUIAKTUKY 3a00JIeBaHUM, OKa3aHUE MEPBOU
MOMOIIIH TPU TPAaBMax, COOIOICHUIO TIPABIII TIOBEICHHUS B TIPUPO/IC.

B pesynbraTe n3yuenus yueOHON AUCHUTUIHHBI «bromorusy o0yJaronmiics JOMKeH:
3HATH/TIOHUMATD:

- OCHOBHBIE TIOJOXEHHUS OHOJIOTHUYECKUX TEOpUH, 3aKOHOMEPHOCTEH: KIETOYHOU
TEOPHH, 3BOJIIOLMOHHOIO yueHus, yuenus B.M.Bepnanackoro o Ouocdepe, 3aKOHbI
I".Mennens, 3aKOHOMEPHOCTEN U3MEHYMBOCTHU U HACIICICTBEHHOCTH;

- CTpOCHHUC U (bYHKI_II/IOHI/IpOBaHI/IG OMOJOTrMYECKNX OOBEKTOB: KIICTKH, I'CHOB H
XPOMOCOM, CTPYKTYPHEI BUIA U S9KOCUCTCM;

- CYIIHOCTh OMOJIOTMYCCKUX IMPOIIECCOB: Pa3MHOMXKCHHS, OTUIOJOTBOPEHUS, ICHCTBUS
HUCKYCCTBEHHOI'O W E€CTECTBEHHOTO O0TOOpa, (OpPMHUPOBAHHE IPHCIIOCOOICHHOCTH,
IIPOMCXOXKJICHHE BHUOB, KPYTOBOPOT BEIIESCTB M MPEBpAIlCHUE SHEPIHMH B KIIETKE,
opraHu3Me, B SKOCHCTEMax U ouocdepe;

- BKJIAJ BBIAAOMUXCA (B TOM 4YHCIIE OTEYCCTBEHHBIX) YUYCHBIX B DPa3BUTHE
OMOJIOTHUECKON HAYKH,

- OMOJIOTUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY.
YMeTb O0bSACHATD:
- poJtb Orosioruu B hOPMHUPOBAHUN HAYYHOTO MHUPOBO33PCHHSI;

- BKJIaJl OMOJOTMYECKUX Teopuil B (OPMHPOBAHHE COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUDA;

- €IMHCTBO XUBOW U HEKUBOU MPUPOJBI, POACTBO )KUBBIX OPraHU3MOB;

- OTpHOATCIBbHOC BJIHMAHHUC aJIKOTI'OJIAI, HHKOTHHA, HAPKOTHYCCKUX BCHICCTB HaA
3M6pI/IOHaJIBHOC u HOCT3M6pI/IOH2U'IBHOC Pa3BUTHC YCIIOBCKA,

- BIIMSIHAE HKOJOTHYCCKUX (PAKTOPOB Ha JKMBBIC OPTaHU3MBI, BIMSHUE MyTarcHOB Ha
pacTeHusi, )KUBOTHBIX U YEJIOBEKA; B3AaMMOCBSI3M U B3aUMOJICHCTBUE OPraHU3MOB U
OKPYXarouen Cpebl;

- IIPUYKUHBI 1 (baKTOpr 9BOJIFOINH, U3MCHACMOCTb BUIOB,

- HapylICHUs B Pa3BUTUU OPraHU3MOB, MyTallUM U UX 3HAYECHUE B BO3HUKHOBEHUU
HACJICJICTBCHHBIX 3a00JICBaHUI;



- yCTOﬁqHBOCTb, Pa3BUTHC U CMCHBI DKOCHCTCM;
- HCO6XOI[I/IMOCTB COXPAaHCHHA MHOT" 006p2131/IH BHIOB,
- peuiaTtsb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aJa4u,

- COCTABJIATH JJICMCHTAPHBIC CXCMbI CKPCINMBAHHA WM CXCMbI IICPCHOCA BCHICCTB U
nepcaadu SHCPruu B 9KOCUCTCMax (I_[CI'II/I HI/ITaHI/I}I);

- OMKUCHIBATh OCOOCHHOCTH BUIOB IO MOP(OJIOTHYECKOMY KPUTEPHUIO;
- BBISIBJISITH IIPUCTIOCOOJICHUS OPTaHU3MOB K CpeJie 0OUTaHuUs,

-BBISIBJIITh MCTOUYHUKMA W HAJUYUE MYTareHOB B OKpYKarouieh cpene (KOCBEHHO),
AHTPOIIOT€HHBIE U3MEHECHUS B DKOCUCTEMAX CBOEH MECTHOCTH;

- CpaBHUBATh OMOJOTHYECKHE OOBEKTHI: XMMHUUYECKHI COCTaB TEJ KUBOW M HEKHBOM
MIPUPOJIBI, 3aPOJBIINICH YEIOBEKa U JIPYTUX JKUBOTHBIX, IMPUPOJHBIC SKOCUCTEMBI U
arpodKOCHCTEMBbI CBOEHM MECTHOCTH; IMPOIECChl (€CTECTBEHHBIH U HMCKYCCTBEHHBIN
0oTOOp, MOJIOBOE M Oecroyioe pPa3MHOKEHHE) M JieJaTh BBIBOJBI M OOOOIICHHUS Ha
OCHOBE CpaBHECHMS U aHAJIN3a;

- AHAJIM3UPOBATh M OLIEHUBATH PA3JIMYHBIE TUMOTE3bl O CYIIHOCTH MPOUCXOKICHUA
’KH3HHU U YeJIOBEKa,

- r100aIbHBIC YKOJOTUUECKUE TIPOOJIEMBI U UX PEIICHHS, IMOCIEICTBUSA COOCTBEHHOM
JESITEILHOCTH B OKPYKAIOIIEH Cpeie;

- U3y4aTb UIBMCHCHHA B OKOCUCTCMAX Ha OMOJOTrMYECKUX MOACIIAX,

- HaxoJuTh MHPOPMAIMIO O OMOJIOTUYECKUX OOBEKTaX B PA3MUYHBIX HMCTOUHHKAX
(yueOHUMKaX, CIIPAaBOYHHUKAX, HAYUYHO-TIOMYJISIPHBIX U3AAHUSIX, KOMIIBIOTEPHBIX 0a3ax,
pecypcax ceTu IHTepHET) U KPUTUYECKHU €€ OLICHUBATh;

- UCITOJIB30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTHUECKON JCSITCIIBHOCTH H
HOBCETHEBHOU KU3HU:

JUIsL  COONMIOACHUS Mep TNPOQPWIAKTUKA OTPABIICHUN, BUPYCHBIX M JPYTUX
3a00sieBaHUM, CTPECCOB, BPEAHBIX MPUBBIUEK (KYpEHUSs, aJIKOrOJU3Ma, HAPKOMaHHH);
MIPaBUJI IOBEICHUS B IPUPOJIHON CPEJIE;

OKa3aHWs NEPBOM IOMOIIM NPU TPAaBMATHYECKHX, MPOCTYAHBIX M JPYTUX
3a00JIeBaHUAX, OTPABICHUAX MUIICBBIMU MTPOTYKTaMH,

OIICHKU ATUYECKUX ACTIEKTOB HEKOTOPBIX MCCIEIOBAHUN B 00JaCTH OMOTEXHOJIOTHH
(KJIOHMpPOBaHUE, UCKYCCTBEHHOE OIUTIOI0TBOPEHHUE).



1. 3. Pexkomenayemoe KOJHMYECTBO YacCOB Ha OCBOCHHE IPOrpaMMBbI
y4eOHOM IUCHUIINHBI:
MaKCcUMaJbHOU yueOHOI Harpy3ku oOyuatomerocs 108 yacos, B Tom yucne:

00s13aTENbHON ayAUTOPHON yueOHOU HArpy3Kku oOy4aromierocst 72 yaca;
CaMOCTOSTENIbHON paboThl 00yyaroierocst 36 4acoB, B TOM YHUCIIE:

VHJABUAYAJIBHBIA POEKT- 36 4acoB

2. CTPYKTYPA U COJIEP’KAHUE YYEBHOM JUCHUILJIUHBI
2.1. O0bem yueOHOM JUCHUILIMHBI U BUABI y4eOHOH PadoThI

Bup yueOHOI padoThI Oovem
uacos
MakcuMasibHasi yueOHasi HAarpy3Ka (Bcero) 108
Oo0s13aTesIbHAs AyIUTOPHAs Y4eOHasi HArpy3Ka (Bcero) 72
B TOM YHCJIE:
ITPAKTUYECKHE 3aHATHS 30
CamocrosiTesibHas padoTa o0yuawierocs (Bcero) 36
Wrorosas arrecranus B popme auddepeHIHPOBAHHOIO 3a4eTa




2.2. TemaTuuyeckuil JIaH U COAEPKAHUE YUeOHOM TUCUUILIMHBI OMOJIOTUSA

HaumMmeHnoBanue

pasacjioB U1 TEM

Coaep:xxanue yueOHOro MmarepuaJjia, NpaKkTuyeckue padorTbl, CAMOCTOSITeIbLHAS
padora o0yyaroumuxcs

Oo0LeMm
4acoB

BBenenue

Copaep:xanue y4eOHOro MarepuaJjia

OOBEKT u3ydeHus: OUOJIOTUN — KUBas mpupoza. [IpusHaku KUBBIX OPraHU3MOB U
X MHOrooOpa3ue. YpoBHEBasi OpraHu3alys )KUBOW MPUPOIBI U IBOJIIOIMS.
Mertoabl mo3HAHUSA KUBOU TPUpoAbL. OOIIMEe 3aKOHOMEPHOCTH OMOJIOTHUU. 3HAUYCHUE
OMOJIOrMHU IIPU OCBOEHUU MTPodeCcCHil U CeIUaIbHOCTEH CPETHETO
npodeccruoHamTsHOTO 00pa30BaHMS.

Pazgea 1. YHEHHUE O KIIETKE

YUYEHME O KJUIETKE

Conep:xanne y4eOHOro MaTepuaJjia

15

XuMnueckas opranmsanmi KJI€TKH. Knerka — QJICMCHTApPHAaA )KUBasA CHCTCMaA U
OCHOBHas CTpYKTypHO-(l)YHKI_II/IOHaHBHaSI CANHHIIA BCCX JKHUBBIX OPraHHU3MOB.
Kpamkaﬂ ucmopust usyveHusl Kjiiemku.

XuMuueckas OopraHu3anu:a KJICTKH. Opr AHUYCCKHUC H HCOPTaHHYCCKHC BCIICCTBA
KJICTKH U )KHMBBIX OPI'aHU3MOB. BCJIKI/I, YIJICBOALI, JTUIIMAbBI, HYKJIICMHOBBIC KHCJIOTBI
H UX POJIb B KIJICTKC.

Crpoenue u pynkuuu xpomocom. JIHK — HOCHUTENs HacieICTBEHHOM
uHbOpMaInu.

Permmukanms JIHK. I'en. I'emetuueckuii kox. brocunTtes Oenka.
Muto3. [{utokuHes.

IIpakTuyeckue 3aHATHSA
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I/I3yquHe YCTPOﬁCTBa MHUKPOCKOIIA H IIPpaBHUJI pa6OTBI ¢ HuM. M3roroBneHue
BPCMCHHBIX MUKPOIIPCIIapaTOB.

MuTo3 B KJIeTKax KOPCIIKOB JIyKa.

HaGmroneHne KieTok pacTeHUM M )KUBOTHBIX 10J] MUKPOCKOIIOM Ha TOTOBBIX
MHKpOIIpenaparax, ux onucanne. CpaBHEHHE CTPOEHHUs KIETOK PACTEHHUU U
YKUBOTHBIX I10 TOTOBBIM MUKPOIIpENapaTam.

Pasznea 2. OPTAHU3M. PASMHOXEHUWE U UHAUBUAYAJIBHOE PA3SBUTHUE
OPI'AHU3MOB

12

OPI'AHU3M.
PASMHOXEHHUE U
NHANBUAYAJBHOE
PA3BUTUE
OPI'AHU3MOB

Coaep:xanue y4eOHOro MarepuaJjia

Pa3muo:kenune oprann3moB. Oprannsm — eauHoe 1esoe. MHorooOpasue
OpTraHU3MOB.
Pa3zmHOXeHIE — BayKHEHIIIee CBOMCTBO )KUBBIX opraHu3MoB. [lotoBoe u Gecmonoe

pa3MHOXKEHUE.

Meiio3. OGpa3oBaHNe TOJOBBIX KJIETOK M OIUION0TBOpeHNe. MHANBUAYyaIbHOE pa3BUTHE
opranusma. OMOpPHOHAIBHBIN Tan oHTOreHe3a. OCHOBHBIE CTAANH SMOPHUOHAIBHOTO Pa3BUTHSL.
Opranorenes. [TocTaMOprnoHaIbHOE pa3BUTHE.

NuauBunyansHOE pa3BUTHE YenoBeKa. PenpoayktuBHOe 310poBbe. [lociencTBus BIusHNS
aJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKHX BEIIECTB, 3arPSA3HEHUS CPE/Ibl HA Pa3BUTHUE YETIOBEKA.

IIpakTuyeckue 3aHATHSA

BrisiBieHue n onucaHue IIPU3HAKOB CXOACTBA 3ap0111)1meﬁ YCJIOBCKA U APYTUX
ITO3BOHOYHBIX KdK JOKA3aTCJIbCTBO MX 3BOJIIOONMOHHOI'O pOJACTBA.

Pazgea 3. OCHOBbBI 'EHETUKU U CEJIEKIIUHU

24

OCHOBbI

Conep:xanne y4eOHOro MaTepuasia

11



TEHETUKHU U
CEJEKLIUU

OcHoBbI yayeHud 0 HACJACACTBCHHOCTH 1 USMCHYHUBOCTH. I'eneTtnka — HayKa O
3aKOHOMCPHOCTAX HACIICACTBCHHOCTH U UIBMCHUYHNBOCTH OPIr'aHU3MOB. I. MGHIIGJ]B —
OCHOBOMOJOXXHHMK I'eHEeTUKH. [ 'eHeTndeckast TCPMHUHOJIOTHA 1 CUMBOJIMKA.

3aKOHBI I'CHCTHKH, YCTAHOBJICHHBIC I. MGHIIGJIGM. MOHOFI/I6pI/IIIHOG )51 I[I/IFI/I6pI/II[HOG
CKpPCINMBAHNUC

XpOMOCOMHas TEOpUs HACIIECTBEHHOCTU. B3anmoerictBue reHoB. I eneTrka nosa.
CueruieHHOe € I0JI0M Hacae0BaHUeE.

3aKOHOMEPHOCTH U3MEHYMBOCTHU. HacieACTBEHHAs MM T€HOTUITNYECKAs
W3MEHYMBOCTh. Moau(puKkanrmoHHas N3MEHIMBOCTh. | eHeTHKa YenoBeka. [ 'eHeTnka u
MeIUIINHA.

I'eneTnka — TCOPCTUYICCKAA OCHOBA CCIICKIINH. OIIOMaIHHI/IBaHI/IG KHUBOTHBIX U
BBIPAIIMBAHNC KYJIBTYPHBIX paCTeHI/Iﬁ — Ha4daJIbHBIC 3Tallbl CCIICKIHU..

IIpakTu4yeckue 3aHATHS

CocraBneHue HpOCTGﬁHIPIX CXCM MOHOI‘I/I6pI/II[HOF O U Aur I/I6pI/IIIHOI‘O CKpPCINUBAHMA.

Pemenue renetndeckux 3aJa4.

Ananmuz (beHOTI/IHI/I‘{eCKOﬁ HU3MCHYMBOCTH.

MHOI‘OO6pa3I/I€ COPTOB KYJIbTYPHBIX paCTeHI/Iﬁ U IIopoa JOMalllHUX KUBOTHBIX,
MCTOJbI UX BbI- BCACHHA (CGHGKHI/IOHHaH CTaHO WA, INICMCHHAsA (bepMa,
CEJIbCKOXO03S1CTBCHHAS BBICTaBKa).

DO N NN

Paznea 4.NMMPOUCXOXKIEHUE U PABBUTHUE )KU3HU HA 3EMUIE.
IBOJIIOIIMOHHOE YYEHHE

15

Paznea 4.

Coaep:xanue y4eOHOro MarepuaJjia
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MPOUCXOKJIEHUE U
PA3SBUTHE KU3HU HA
3EMUIE.
IBOJIIOLIMOHHOE

YYEHUE

Hponcxmlmemle H HAYAJIbHBIC 3TAllbl PAa3BUTHUSA *)KU3HHU HA 3emJie. ['unoresnl
IMPOUCXOKICHUA JKU3HU. I/I3y‘-IGHI/IG OCHOBHBIX 3aKOHOMepHOCTGﬁ BO3HHKHOBCHU,
Pa3BUTHA U IICCTBOBAHUS JKU3HHU HA 3emie. Y CI0KHEHUE KUBBIX OpPraHu3MoOB B
IIpOoLcCCC 3BOJIFOITUH.

MHOI‘OO6pa3I/IG JKHUBOI'O MHpPa Ha 3emie u COBPCMCHHAA CT0 OpraHu3aim:.

OpomonnonHoe yuenue Y. Jlapsuna. EctectBeHHbIN 0TOOP. POsIb 3BOMIOIIMOHHOTO
y4eHUs B OpPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

Ml/leO3BOJIIOI_[HSI U MaKpO0o3BOJIIOIUS. KOHH@HHI/IH BHJa, €TI0 KPUTCPHUH.

[lomynsiuus -CTpyKTypHask €AWHULIA BUAA U DBOIIOLMH. J[BHKYIIHE CUIIBI DBOJIIOLIUH.

Muxkponssomorus. CoBpeMeHHBIE MPEICTABICHUS O BUA000pa30BaHUHT
MakposBoironus. Jloka3aTenabCTBa 3BOJIOLUN.

IIpakTu4yeckue 3aHATHS

Omnucanue ocodel 0HOTO BHU/Ia 10 MOP(HOJIOTHUECKOMY KPUTEPHIO.

[TpucnocoOnenre opranu3MoB K pa3HbIM CpelaM 0OuTaHus (BOIHOMN, HA3EMHO-
BO3IYIITHOM, TOYBEHHOM ).

Pa3zgen S. MPOUCXOXKIEHUE YEJIOBEKA

Pazgean 5.
MNMPOUCXOXKIEHUE
YEJOBEKA

Coaep:xanue y4eOHOro MarepuaJjia

AHTpONOreHes.
JlokazatenbCcTBa POJACTBA YEJIOBEKA C MICKOMUTAIOIIMMU KUBOTHBIMU. DTallbl
IBOJIIOINH YETOBEKA.

Yenoeueckue pachl. POACTBO U €IMHCTBO MPOUCXO0KICHUS YEI0OBEUYECKUX pac.
Kpurtuka pacuzma
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IIpakTuyeckue 3aHATHS

Ananu3 u OICHKA PAa3JIMYHBIX I'MIIOTC3 O ITPOUCXOKICHUHN YCJIOBCKA.

Pazgen 6. OCHOBBI DOKOJIOI'NHN

24

Paszgena 6. OCHOBBI
IKOJIOTUNAN

Conep:xanne y4eOHOro MaTepuajia

JKOJIOTHS — HAYKA 0 B3AaUMOOTHOILLICHUAX OPTraHU3MOB MexKAy c000i 1
OKPYKAKOLIEH

cpenoii. Dxojorndyeckue (HakTophl, UX 3HAYECHUE B KU3HU OPTaHU3MOB.
DKOJIOTUYECKUE CUCTEMBL.

Me:XBHUIOBBIC B3aUMOOTHOIIICHHUS B 9KOCHCTEME: KOHKYPEHIINS, CHMONO3,
XUIHAYECTBO, Mapa3suTu3M. [ [pUarHbBI YCTOWYHUBOCTH U CMEHBI YKOCHCTEM.
Cykueccuu. IckycCTBEHHBIE COOOIIECTBA — arPOIKOCUCTEMBI U YPOOIKOCHUCTEMBI.

Buocdepa u yesioBek. Yuenue B. WM. Bepuaackoro o 6uocdepe. Poib xKuBbIX
opranm3mMoB B Onocdepe. buomacca. KpyroBopot BaxHeHIINX OMOTEHHBIX
AJIIEMEHTOB (Ha IpUMEPE yIIIepo/ia, a30Ta u Jip.) B buocdepe.

I'1o6anbHBIEC SKOJTOTHYECKHUE l'IpO6J'I€MI)I H IIYTHU UX PCHICHUA. DKoI0rus Kak
TCOPCTUYUCCKAA OCHOBA PAlMOHAJIBHOI'O IIPUPOJOIIOIIB30BAHMA U OXPAHbI ITPUPOALL.

HpaKTH‘leCKl/Ie 3aHATUA

Onucanne aHTPOITOTCHHBIX M3MECHEHHUH B €CTECTBEHHBIX TPUPOIHBIX JIAHAIa(Tax
CBOE€H MECTHOCTH.

CpaBHUTETBLHOE ONKUCAHUE OJHON U3 €CTECTBEHHBIX TPUPOJAHBIX CUCTEM (HAIpUMeEpP
jeca) U KakOH-HUOYIb arpOdKOCUCTEMBI (HAITPUMED MIIIEHUYHOTO TI0JIs).

CocraBneHue cxeM nepeavyu BEIeCTB U SHEPTUH 110 LEMSIM MUTaHUs B PUPOTHON
HKOCUCTEME U B arpolieHo3e. Onucanue u NpakTUIECKOe CO3/1aHNE UCKYCCTBEHHOM
HKOCUCTEMBI (ITPECHOBOJIHBIN aKBapUyM).
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Petienue sxonoruyeckux 3aaad. 2

Paznea 7.bUOHUKA 6
Paznea 7.UOHUKA Conep:xanne y4eOHOro MaTepuajia

BuoHuka kak 01HO U3 HaNpaBJIeHUIT OuoIoruu U KubepHeTUKHU. PaccMoTperne | 2

OnoHUKOI ocobeHHOCTEH MOP(HODU3NOTOTHUECKON OPTaHU3aIMH KUBBIX

OpPraHU3MOB U WX MCTIOJIB30BaHUS IS CO3/IaHUS COBEPIICHHBIX TEXHUYECKUX CUCTEM

Y YCTPOMCTB MO aHAJIOTHUH C )KUBBIMHU CUCTEMaMHU.

buomuMertuka. 2

72
UHIUBUAYAJbHBIA MPOEKT 36
Hroro: 108
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3. YCJOBUSA PEAJIMZALIUU ITPOT'PAMMBI INCHUIIJIINHBI

3.1. TpeOoBaHuss K MHHMMAJIBHOMY  MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecrne4yeHn 10

Peanuzanus nporpaMMbl AUCITUIUIMHBI TPEOyeT HaMMUKs yueOHOro kabuHeTa
O6opynoBaHue KaOuHeTA:

-110CaJI0OYHBIE MECTA MO KOJUYECTBY 00YUaOIIUXCS;

- pabouee MecTO MpernoaaBaTes

- TaOJINLIBI

- CTeH/IbI

TexHudecKue cpecTBa 00yIeHUS:

KOMITBIOTEP C JTUIEH3UOHHBIM ITPOTPAMMHBIM 00ECIICUCHHEM,

MPOEKTOP,

WHTEpPaKTUBHAS J10CKa.

3.2. UudopmannonHoe odecrnevyenue 00yueHmsi
Ilepeyenr y4eOHBbIX wu3gaHuii, WHTEepHeT-pecypcoB, [IOMOJHHUTEILHOM
JIUTEPATYPHI

OcHOBHBIE HCTOUYHUKH:

benses /. K., Joimwuy I'"M., Kysneyosa JI.H. u Op. buonorus (6a30BbIif ypOBEHb).
10 xkmacec. —M., 2014.

I[OHOJIHI’ITCJILHI)IC HCTOYHHKHU:

1 HonyesaA.FO. buonorus. Bech MIKOIBHBIN Kype B cxeMax U Tadiaumax. — M.,
2014.

2. Jlykamkun A. C., Pyuun A. b., Cunaesa T. b. u op. buonorusi ¢ o0CHOBaMH
HKOJIOTUM: YUYEOHUKIIS CTY/I. YUPEKICHUM BhICHI. 0Opa3zoBanus. — M., 2014.

3. Mamonmos C. I'., 3axapos B. b., Koznosa T. A. buonorus: yueOHUK s CTY/I.
Yupexaenuiioicii. O6pa3oBanus (Oakanaspuat). — M., 2014,

4. Huxumunckaa T. B. buonorusa: kapMaHHbIi cripaBo4yHuK. — M., 2015.
5.Cusoenaszos B. U., Aeaponosa U. b., 3axaposa E. T. buonorus. O6mas
ouosorusi: 6a3oBeItypoBeHb, 10—11 kmacec. — M., 2014.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA

TV CHUILIAHBI

KOHTpOJIb H OIE€HKa pE3yjabTaTOB OCBOCHHUA AJUCHUINIMHBI OCYHICCTBIISACTCS

npernogaBaTrcjiicM B IIPOHOCCCC YCTHBIX OIIPOCOB,

TCCTUPOBAHHA, a TaAKXKC

BBIIIOJTHCHHUA CTYACHTAMH HWHIANBUAYAJIBbHBIX 3aIIaHPII>'I, IIPOCKTOB, HCCHGHOB&HHﬁ.
HpOMe)KYTO‘-IHaSI arTcCTaluAg IIPOBOIUTCS B (bOpMC OK3aMCHa.

PesyabTarbl 00y4yeHust
(ocBOeHHbBIE yMeHMS,
YCBOCHHbIE 3HAHUA)

®opMbI 1 METOABI
KOHTPOJIS U OLIEHKH
pe3yJbTaToOB 00y4eHusI

OcBoeHHbIC YMEHHS:

-00BSCHATH POJIH OMOJIOTUU B (POPMUPOBAHUHN HAYUHOTO
MHUPOBO33PEHNUS;

- BKJIaJl OMOJIOTHYECKUX TeOpuil B popMUpoBaHUE
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA;

- CAMHCTBO J)KUBOM 1 HEXKHUBOM IMpUupoabl, pOACTBO JKUBBIX
OPraHu3MoOB;

- OTpUIHATCIBbHOC BJIMAHUC aJIKOI'OJIA, HUKOTHHA,
HAapKOTHUYCCKUX BCIICCTB Ha 3M6pI/IOHaJ'IBHOC u
HOCT3M6pI/IOHaJIBHOe Pa3BUTHUC YCIIOBCKA,

- BIIUSIHUE DKOJIOTUUECKHUX (DAKTOPOB HA KUBBIC
OpraHU3MBbl, BJIUSHUE MyTareHOB Ha PAaCTEHUs, >)KUBOTHBIX
Y YEJI0BEKA; B3AaMMOCBSI3U U B3aUMO/JICHCTBUE OPTraHU3MOB
Y OKpY>Kalollel Cpeibl;

- IPUYHUHBI U (baKTOpBI 3BOJIFOIIMH, U3MCHACMOCTDb BUIOB,

- HapyIICHHS B Pa3BUTHUH OPraHU3MOB, MyTallid U UX
3HAaYeHHE B BOSHUKHOBEHHMH HACJIEICTBEHHBIX
3a00JIeBaHMI;

- yCTOfI‘-IPIBOCTB, Pa3sBUTHC U CMCHBI SKOCHUCTEM;
- H€O6XOIII/IMOCTB COXpPaHCHUA MHOI‘OO6pa3I/IH BHUOB,
- peiaTthb 3JICMCHTAPHLBIC OMOJIOTHYECKHE 3aga4du,

- COCTaBJISITh DJIEMEHTAPHBIE CXEMbI CKPEITUBAHUS U
CXEMBI [TIepeHOCca BEIIECTB U Mepejaull SHEPTUH B
sKOcUcTeMax (LIeTH MUTAHUSA);

Y cTHBIN ompoc.

OI.[GHKa BBIITOJIHCHU A
CaMOCTOSITEIIbHOMN pa6OTBI.

OK3aMCH.
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- OIMUCBHIBATh OCOOEHHOCTH BUOB 110 MOP(POIOTUUECKOMY
KPUTEPUIO;

- BBISIBJISITH TIPUCIIOCOOJICHHUST OPTaHU3MOB K Cpejie
oOuTaHMs,

-BBISIBIIATh UICTOYHUKU U HAJINUYHE MyTareHOB B
OKpy’Karolen cpejie (KOCBEHHO), aHTPOIIOT'€HHBIE
HU3MEHEHHS B DKOCHCTEMaX CBOEH MECTHOCTH;

- CpaBHUBATh OMOJIOTMYECKUE OOBEKTHI: XUMUYECKUM
COCTaB TEJI )KUBOW U HE)KUBOM IIPUPOJIBI, 3aPOABIILIEH
YEJIOBEKa U IPYTUX KUBOTHBIX, IPUPOIHBIE IKOCUCTEMBI
Y arpO3KOCUCTEMBI CBOE€ MECTHOCTH; ITPOLIECCHI
(ecTecTBEHHBIN U UCKYCCTBEHHBIN 0TOOP, MTOJIOBOE U
Oecroiioe pa3sMHOXKEHHE) U JIeJIaTh BRIBOABI U 0000IIICHHS
Ha OCHOBE CPABHEHUS U aHAIIN3A;

- AHAJIM3UPOBATH N OLICHHUBATH PA3JIMYHBIC TUIIOTC3bI O
CYIIHOCTH IIPOUCXOKIACHUA ) KU3HHU 1 YCJIOBCKaA,

- TJI00aNIbHBIE YKOJIOTHUECKHE HpO6HCMBI " UX PCIICHMA,
ITIOCJICACTBHUAA COOCTBEHHOM ACATCIIBHOCTHU B OKpY)KaIOHIGP'I

cpene;

- U3y4aTh U3MEHEHHUS B IKOCUCTEMAaX Ha OMOJIOTMYECKUX
MOJICTISX;

- HAXOAUTb I/IH(bOpMaI_[I/IIO 0 OMOJIOrNYEeCKUX 00BEKTaxX B
Pa3INYHBbIX HCTOYHHUKAX (y‘lC6HHKaX, CIIPpaBOYHHUKAX,

HaYYHO-IIOIIYJIAPHBIX U3JaHUAX, KOMIIBIOTCPHBIX 6a3ax,
peCypcax CCTU I/IHTCpHGT) N KPUTHYCCKH €C OLICHUBATD,

- HCTIOJIK30BaTh MPUOOPETEHHBIC 3HAHUS U YMCHUS B
MPAKTUYECKOMN JEATEIbHOCTH U TOBCEHEBHOM )KU3HMU:

JUTsl COOMIOZICHUST Mep NMPOGUIAKTUKU OTPABIICHUH,
BUPYCHBIX U IPYTUX 3a00JIEBaHUM, CTPECCOB, BPEAHBIX
MPUBBIUEK (KYpEHHUs, aJIKOTOJIM3Ma, HAPKOMAHUH ); TIPaBUII
MOBEJCHUS B IPUPOJHOM CPEJIE;

OKa3aHUu:d HCpBOfI IIoMOHIH IIpHU TPpaBMAaTHUYCCKHX,
IMPOCTYAHBIX U APYTUX 336OJ'I€B3HI/I}IX, OTPaBJICHUAX
IMUIOCBLIMU IIPOAYKTAMH,

OIICHKH 3THYCCKHX ACIICKTOB HCKOTOPBIX I/ICCJIGI[OBaHI/Iﬁ B
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00J1aCTH OMOTEXHOJIOTHH (KIIOHUPOBAHHUE, HCKYCCTBEHHOE
OTUIOJIOTBOPEHKE).

YcBoeHHBIC 3HAHNUA:

-OCHOBHBIE  TIOJIO)KEHMSI ~ OMOJIOTMYECKUX  TEOPHid,
3aKOHOMEPHOCTEW: KIIETOYHOM TEOPHUHU, SBOJOLHMOHHOTO
yuenus1, yuenus B.W.Bepnaackoro o 6uocdepe, 3akoHbI
I''Mennens, 3aKOHOMEPHOCTEHN W3MEHYHUBOCTH u
HACJICICTBEHHOCTH,

- CcTpoeHue U PYHKIIMOHUPOBAHUE OMOIOTHUECKUX
00BEKTOB: KJIETKH, TEHOB U XPOMOCOM, CTPYKTYPHI BUJIA
JKOCHUCTEM;

- CYIIHOCTb OMOJIOTHYECKUX MPOLIECCOB: PAa3MHOXKEHHUS,
OILIOIOTBOPEHUS, IEUCTBUS UCKYCCTBEHHOT'O U
€CTECTBEHHOTO 0TOOpa, (hopMupoBaHue
IPUCIIOCOOTIEHHOCTH, TPOUCXOKIACHUE BUJIOB,
KPYTrOBOPOT BELIECTB U MPEBPALLEHUE SJHEPTUU B KIIETKE,
opraHu3Me, B 3KOCHCTEMax U buocdepe;

- BKJIaJ BbIAAFOITUXCsL (B TOM YHUCIIC OT€‘I€CTB€HHBIX)
YYCHBLIX B PA3BUTHC OMOJIOTrNYECKOM HAYKH,

- 6I/IOJIOI‘I/I‘-IGCKYIO TCPMHUHOJIOTHIO U CHMBOJIUKY.

TecTtupoBanue.
Y CTHBIN onpoc.

Onenka BBITIOJTHEHUS
CaMOCTOSITENTEHON PabOTHI.

OK3aMCH.
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