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1 TACHIOPT PABOYEM MPOI'PAMMBI YYEBHOI'O TIPEJIMETA
BUOJIOTUSA
1.1 O6aacTh NPpUMEHEHHUs] IPOTrPaMMbI
PaGouass mporpamma  yueOHoro mnpeamera  «buonorus»  SBISETCS  YACThIO
00111e00pa3oBaTeNbHON MOATOTOBKU CIEIMAIMCTOB CPEIHEro 3BE€HA B COOTBETCTBUU C
dI'OC COO B npenenax ocBoeHUs: oOpazoBarenbHbIX Mmporpamm CITO

1.2 MecTto y4eOHOro mnpeaMera B CTPYKType MpPOrpaMMbl NOATOTOBKH
CHEHHATHUCTOB CPeJHero 3BeHa: SBJISIETCS yUeOHBIM MpeIMeTOM 0011e00pa30BaTeIbHON
MOJITOTOBKHU, U3y4aeMblii Ha 6a30BOM ypOBHE.

1.3 Leau u 3a1a4n y4eOHOr0 nMpeiMeTa — TPeOOBAHUS K pe3yJIbTaATaM OCBOEHHUS
AUCHHUILINHBI:

Hean:

[enb nzydyenust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE - OBJa/ICHUE
00y4aroLMMUCS 3HAHUAMHU O CTPYKTYPHO-(YHKIIMOHATIBHON OpraHU3alluy KUBBIX CUCTEM
pa3HOro paHra M TNPUOOPETEHHWE YMEHHUI HCIOJB30BaTh 3TH 3HAHMUS JJISI TPAMOTHBIX
JAEUCTBUM B OTHOILIEHUU OOBEKTOB KUBOW MPUPOABI U PELICHUS PA3IUYHBIX KU3HEHHBIX
mpo0em.
3axauu:

JlocTmxenne 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
o0ecreunBaeTCs PEeIICHUEM CIISAYIONMINX 3a/1a4:

- OCBOEHHUE 00YYAIOIIMMUCS CUCTEMbI 3HAHUH O OMOJOTHYECKUX TEOPUAX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, TMpaBWiaX, CIyKaliX OCHOBOW  JJIst
dbopMUpOBaHHS TPEICTABICHUNH O €CTECTBEHHO-HAYYHOM KapTHHE MHUpPA, O METOAax
HAYYHOTO TO3HAHUs, CTPOCHUH, MHOTOOOPa3HH U OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHM3allMM, BBIJAIOLIUXCS OTKPBITHUSX M COBPEMEHHBIX HCCIEJOBaHMUIX B
OMOoJIOTHH;

- (QopmupoBaHue y OOy4arOUIMXCA [103HABATEIbHBIX, HHTEJUIEKTYalIbHbIX MU
TBOPUYECKHUX CIOCOOHOCTEH B Ipoliecce aHaiu3a JaHHBIX O MYTSIX Pa3BUTHs B OMOJIOTUU
HAy4YHBIX B3TJISA0B, WIEH M MOAXOAOB K H3YYEHHIO JKHMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3aluy;

- CTAHOBJICHHE y OOy4Jaromuxcs oOel KyabTypbl, (PyHKIIMOHATBHON IPAMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SIBJICHHS OKPY>KAIOIIEro MUPA KUBOU MPUPOIBI
HA OCHOBaHWH 3HAHWH U OTIBITA, MOJYICHHBIX MTPH U3YYCHUH OUOJIOTHH;

- (QopmupoBanue y O0OyYarOIIMXCS YMEHHMHA WJUTIOCTPUPOBATH 3HAUYCHHE
OMOJIOTHYECKUX 3HAHUI B MPAKTUIECKON IEATEILHOCTH YEIOBEKa, PAa3BUTHH COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTHIA U arpoONOTEXHOJIOTHH;

- BOCIHUTaHHWE YOEXKIAEHHOCTH B BO3MOXXHOCTH IIO3HAHUS UEJIOBEKOM HKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIICHUS K HEH, COOTIOICHHUS dTHICCKUX HOPM
IpU MIPOBEJIEHUU OMOJIOTMUECKUX HCCIIET0BaHUM;

- OCO3HAaHHE IICHHOCTH OHOJOTMYECKMX 3HAHUN [JIsl TOBBIIIEHUS YPOBHA
HKOJIOTMYECKOM KYIbTYpPBI, A1 ((OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

- NPUMEHEHHE MPUOOPETEHHBIX 3HAHMI M YMEHUW B IMOBCEIHEBHOM >XKU3HU IS
OLICHKM IIOCJEACTBHM CBOEW JEATEIBHOCTH II0 OTHOLIEHUIO K OKPYXalollew cpene,
COOCTBEHHOMY 3JI0POBBIO, 000OCHOBAaHKE U COOJIIOICHUE Mep MPOPUIAKTUKY 3a00IeBaHUI.



OcBoeHMe coaepKaHUsA Y4eOHOro MpeaMeTa 00ecrneYrBaeTCH JOCTUKEHUEM
00y4alIIMMHUCS CIeAYIOLIUX Pe3yJbTaTOB:
TpeOoBaHus K NpeIMETHBIM pe3yJibTATAM:

1) chopMUpOBaHHOCTb 3HAHUN O MECTE€ M POJIM OMOJIOTUH B CHCTEME HAy4HOTO
3HAHUA, QYHKIIMOHAIIBHOM TPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX TIPOOJIeM;

2) chOopMHUPOBAHHOCTh YMEHHUS pPACKpPhIBaTh COJACPKAHHUE OCHOBOIIOJIATAIOITUX
OMOJIOTUYECKUX TEPMHHOB W TIOHATHH: JKWU3HB, KJIETKA, TKaHb, OpraH, OpPraHu3M, BH]I,
MOMYJISANIAS, DSKOCHCTEeMa, OWOIeH03, Oumocdepa; merabonmsMm (0OMEH BeEIIECTB U
MIPEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOperysius), OnocuHTe3 Oenka, CTPYKTypHas
OpraHu3alvs KUBBIX CHCTEM, JTUCKPETHOCTh, CaAMOPETYJAIMS, CaMOBOCHPOU3BEIICHHE
(penpoayKiius ), HaCIECTBEHHOCTh, U3MEHYMBOCTh, YHEPTO3aBUCUMOCTh, POCT U Pa3BUTHE,
YpPOBHEBasi OpraHu3aIus;

3) chopMUPOBAHHOCTL YMEHHUS PACKPbIBATh COJACPKAHUE OCHOBOIOJIATAIOIIUX
OMOJIOTMYECKUX TEOPUH M THUIOTE3. KJICTOYHOM, XPOMOCOMHOM, MYTaIlMOHHOM,
SBOJIFOIIMOHHOM, TPOUCXOXKACHHUS )KU3HU U YEJIOBEKA;

4) chopMHPOBAHHOCTh YMEHHS PAaCKPBHIBATh OCHOBOIOJIAraloIire OHOJIOTHYECKUE
3akoHbI U 3akoHOMepHocTH (I'. Mennens, T. Moprana, H.. Basunosa, 3. ['ekkens, O.
Mromnepa, K. Bapa), rpaHutibl uX MpUMEHUMOCTH K )KMBBIM CHCTEMaM;

5) mpuoOpeTeHrne OmbITa IMPUMEHEHHS OCHOBHBIX METOJOB HAyYHOTO IO3HAHWS,
WCIOJB3YEeMbIX B OHOJIOTHMU: HAOJIIOJACHUS W OMHCAHUS >KUBBIX CHUCTEM, MPOIECCOB M
SBJICHUW; OpraHU3alMd U TPOBEJACHUS OUOJOTMYECKOTO SKCIEPUMEHTA, BBIJIBHKCHUS
TUIIOTE3, BBISIBJICHUS 3aBUCHUMOCTH MEXKIY MCCICAYEeMbIMH BEIUYMHAMH, OOBSICHEHUS
MOJYYEHHBIX PE3YJIbTATOB U (POPMYJIHUPOBAHUS BHIBOJOB C HCMOJIB30BAHUEM HAYYHBIX
MIOHSITUI, TEOPUN U 3aKOHOB;

6) cpopMHUPOBAHHOCTh YMEHHUS BBIACISTH CYIIECTBEHHbIC MPU3HAKK BUPYCOB,
KJIETOK MPOKAPUOT U DYKAPHUOT; OJHOKJIETOUHBIX U MHOTOKJIETOYHBIX OPTraHW3MOB, BUJIOB,
OMOTEOIICHO30B M SKOCHCTEM; OCOOCHHOCTH IMPOIECCOB 0OMEHA BEIISCTB U MPEBPAICHUS
DHEPrUM B KIETKe, (POTOCHHTE3a, IUIACTHYECKOTO M DSHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Melo3a, OIUIOJIOTBOPEHUS, Pa3BUTUS U Pa3MHOKEHHUS,
WHIUBUAYaJIbHOTO pa3BUTHS OpraHu3Mma (OHTOTreHe3a), OOpbOBI 3a CYIIECCTBOBAHHE,
€CTEeCTBEHHOTO O0TOOpa, BUI000pa30BaHHUs, IPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpeie
0oOWTaHUS, BIUSHUSA KOMIIOHCHTOB SKOCUCTEM, aHTPOTIOTCHHBIX M3MEHEHUH B SKOCHCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U MPEBPAIICHUE YHEPTUM B Orochepe;

7) chopMUPOBAHHOCTh YMEHHSI MPUMEHSTH MOJYYCHHBIC 3HAHUS JJI1 OOBSICHEHUS
OMOJIOTHYECKUX TPOLIECCOB U SBJICHUM, JIsI TPUHATUS TNPAKTUUYECKUX pPEIICHUNA B
MTOBCEIHEBHOM JKU3HU C 11EJIbI0 00ecreueHus: 0€30MacCHOCTH CBOETO 3/I0POBBS U 370POBbs
OKPYXKAIOIIUX JIIOJIeH, COOIOJICHUsT 3JI0POBOTrO 00pas3a »KW3HU, HOPM TPaMOTHOTO
MOBEICHUSI B  OKPYXKAaWIIeH TMPUPOJHONW cpelle; TMOHMMaHHWE HEOOXOJAUMOCTH
WCIIOJB30BaHUS  JOCTH)KCHUN  COBPEMEHHOW OHOJOTMM ¢ OHMOTEXHOJOTHH IS
palMOHAILHOTO TTPUPOAONOIH30BAHNSI;

8) chopMUPOBAHHOCTH YMEHHUS peliaTh OWOJOTUYECKHE 3a7add, COCTaBISAThH
T€HOTUIIMYECKUE CXEMbl CKPEIIMBAaHUS ISl Pa3HbIX TUIIOB HACJIEAOBaHUS MPU3HAKOB Yy
OpraHu3MOB, COCTAaBIIATH CXEMbI MEPEHOCA BEIIECTB U SHEPrMU B AKOCHCTEMAX (LIEMHU
MMUTAHUSI, TUIIEBBIE CETH);

9) chopMHPOBAaHHOCT, YMEHHM  KPUTUYECKH  OIICHWBATh  WH(OpMAIUIO
OMOJIOTHYECKOTO COJIEp)KaHUsI, BKIIFOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS U3 Pa3IMUYHBIX
UCTOYHUKOB (CpeicTBa MaccoBoM wuHGOpPMAIlMU, HAYyYHO-TIOMYJISIPHBIE MaTepHUalIbl);

5



UHTEPIPETUPOBATh JTHUUYECKUE AacCHeKThl COBPEMEHHBIX MCCIEJOBAaHUN B OHOJIOTUH,
MEIUIMHE, OMOTEXHOJIOTMH; paccMaTpuBaTh TIJIOOAIBbHBIE SKOJOTUYECKUE MPOOIIeMbl
COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

10) chopMHpOBaHHOCTH YMEHMI CO3/1aBaTh COOCTBEHHbBIE MUCHMEHHBIE U YCTHBIC
COOOIICHUS HAa OCHOBE OHMOJIOTMUECKOW HMH(POPMAlUU M3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN anmnapar OuOJIOTHH.

JIn4yHOCTHBIE pe3yabTaThl 0CBOCHHMS OCHOBHOI 00pa30BaTeIbHON MPOrpamMMbI
JAOJIKHBI OTPAKATD:

- TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

- UHTEpeC K pa3nuyHbiM cdepaMm MpodeccHoOHANbHON NeATEIbHOCTH, yYMEHHE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp Oymymieidl mpodeccun W pean30BBIBATH COOCTBEHHBIE
KU3HECHHbIC TUJIaHbL;

- TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA TPOTKEHUU
BCEH JKU3HU;

- DKOJIOTUYECKOT'O BOCIIUTAHMUS:

- ¢(hOPMHUPOBAHHOCTh IKOJOTUYECKON KYJIbTYpbl, TOHUMAHUE BIMSHUS COL[MAJIbHO-
DKOHOMMUYECKHUX IPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOW Cpelbl, OCOZHAHUE
rJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MTPOOIIeM;

- IUIAHUPOBAHUE W OCYILIECTBICHUE ACHUCTBUUA B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HEMPUATUE NEUCTBUM, IPUHOCIIINX BPEI OKPYXKAIOIIEH CPEE;

- yYMEHHE MPOTHO3UPOBATh HEOJArONPUATHBIE HKOJOTHYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM, TPEAOTBPAILATH UX;

- [IECHHOCTU HAy4YHOT'O MO3HAHMSL:

- ¢(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKd M OOIIECTBEHHON NPAKTHUKH, OCHOBAHHOTO Ha JHAJIOre KYJIBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

MeTtanpenMeTHble pe3yIbTaThl OCBOSCHUS OCHOBHON 00pa30BaTEbHON MPOTrpaMMBI
JOJDKHBI OTPAXKaTh:

- CaMOCTOATENbHO (HOPMYJIUPOBATh U aKTyaJIM3UpPOBaATh MPoOJIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

- BBISIBJIAITh 3aKOHOMEPHOCTH U MIPOTUBOPEYUS B pACCMAaTPUBAEMBIX SIBJIICHUSIX;

- CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHMCKY METOJIOB PEIICHUs
MIPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PA3JIMYHBIX METOJA0B MO3HAHUS;

- CcTaBuTh H (OpMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOM
NESATENBHOCTU U KU3HEHHBIX CUTYalUsX;

- BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a7avy, BbIIBUTaTh
TUIIOTE3Y €€ PELICHMs, HAXOAUTh apryMEHTHI I JOKa3aTEIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHNUS;

- YMeThb MEpPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0 U MPAKTUYECKYIO OOJacTH
KU3HEACATEIBHOCTH;

- UCTIOJIB30BaTh CPEACTBA MH(POPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pPELIEHNN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3alMOHHBIX 337a4 C COOJII0IEHUEM
TpeOOBaHUIl 3PrOHOMHKH, TEXHHKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPaBOBBIX U ATHUECKUX HOPM, HOPM MHGOPMAIIMOHHON O€30I1aCHOCTH;



2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEIMETA

2.1 O0bem yueOHOro nmpeaMeTa M BUAbI Y4eOHOH padoThI

Bux yueOHoi1 padoThl O0bem

4acoB
MaxkcumasnbHasi ydeOHasi Harpy3Ka (Bcero) 64
Oo0s13aTeIbHAN aYyAUTOPHAA Y4eOHAs HArpy3Ka (Bcero) 64

B TOM YHCJIE:

JIEKIIAOHHBIE 3aHATHUS 46
MPAKTUYECKHUE 3aHITHSI 6
71a00paTOPHBIN PabOTHI 12

HroroBas arrecranus B popme nuddepeHIIMpOBAHHBIN 3a4ET




2.2 TemaTuuyeckuii IVIAH U CoJep:KaHUE Y4eOHOr0o npeamera «buosiorus»

HaumeHoBanue
Conep:xkanue yueOHOro MmarepuaJl, NpaKTH4ecKue 3aHATHSA, J1a00paTOpPHbIE PadoThI Oo6bem yacos
pa3aesioB U TeM
1 2 3
Paszges 1. CTpyKTYPHO-(PYHKIIHOHAIBHAS XaPAKTEPUCTHKA KUBOIO 32
Tema 1.1 2
buoJiorust kak | Teoperudeckoe odyuenme: 1
HayKa buonorus kak Hayka. CBsi3b OHUOJOTMU C OOIIECTBEHHBIMH, TEXHHUUYECKUMH U JAPYTUMH
€CTECTBEHHbIMU HayKamH, ¢uiocodueit, 3TuKkoil, 3cTeTukol u mnpaBoM. Pons Ouonoruu B
dbopMHUpPOBaHUY COBPEMEHHOM HayYHOU KapTUHbI Mupa. CuctemMa OMOJOTUYECKUX HAYK.
MeTonpl TMO3HAaHUSA >KUBOW MpUpOAbl (HAONIOAEHHE, SKCIEPUMEHT, ONHUCAHHUE, HU3MEPEHHE,
KJ1accuuKanus, MOJICTIMPOBAHUE, CTATUCTUYECKAst 00padOTKa JaHHBIX ).
IIpakTHYecKOe 00yYeHHe 1
[Ipaktrueckas padora Nel. Mcnonb3oBaHre pa3inMuHbIX METOI0B MPHU U3YYEHUU OMOIOTMUYECKUX
00BEKTOB
Tema 1.2 OcHOBHOE coJiep:KaHue 2
Kusbie Teopernueckoe o0y4enue: 2
CUCTEMbI H UX JKusble cuctemspl (OMOCUCTEMBI) KaK IPEeIMET U3y4eHus: Ononoruu. OTIndme KUBbIX CHCTEM OT
OpraHu3anus HEOPTaHUYECKON MPUPOIBI.
CaoiicTBa OMOCHCTEM M UX pazHOooOpasue. YPOBHU OpPTaHU3AIUU OMOCUCTEM: MOJICKYJISIPHBIH,
KJICTOYHBIN, TKAHEBBI, OPraHU3MEHHBIN
Tema 1.3 OcHOBHoOe cojiep:KaHue 6
XuMu4ecKui Teopernueckoe o0yuenue: 4
COCTaB " XUMHUYECKHM COCTaB KIETKU. XUMHUYECKHE DJIEMEHTHI: MAKPOAJIEMEHTBI, MUKPOIJIEMEHTHI. 1
CTpoeHue Bopna u MuHepanbHbIe BEIIECTBaA.
KJIETKH @DyHKIMY BOJbl U MUHEPAJIbHBIX BEIIECTB B KJeTke. [loanepxanue ocMOTHYECKOTo OaiaHca.
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benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHUCIOTBHI - MOHOMEpPHI OenkoB. HezameHnumeblie u
3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€IKOBOH
MOJIEKYJIbl (TI€pBHYHAs, BTOPUYHAs, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBOMcCTBa O6esKoB. bronornueckue PyHKIIMHU OEIKOB.

®epmeHTHl - OHonoruueckue kartanusaTopbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyoctpatHas crenuduyHocts. Kodepmentsl. Burtamunsl. Otmianuus  (pepMeHTOB  OT
HEOPTaHWYECKUX KaTaJu3aToOpOB.

VYrneBoasl: MoHOcaxapuabl (TIr0K03a, pubo3a W JAe30kcupubo3a), Aucaxapuibl (caxaposa,
JaKTO3a) M TOJUcaxapuibl (Kpaxmai, TIJIMKOTeH, IeJojo3a). buonormueckue QyHKIUU
yIJIEBOOB.

Jlunuasl: Tpurauuepuasl, poconunuasl, crepousbl. ['uapodpunbHO-THAPOPOOHBIE CBOMCTBA.
buonornueckue QyHkuuu aunuaoB. CpaBHEHUE YIJIEBOIOB, OEJIKOB M JIMIUAOB Kak
MCTOYHHUKOB SHEPTUU.

Hyxneunnossie kucinotel: [JHK m PHK. HykneoTuasl - MOHOMEpBl HYKIEUHOBBIX KHUCJIOT.
Crpoenne u ynkiuu JIHK. Ctpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: crpoenue u

(GyHKUIHU.

[{uTonorus - Hayka o kieTke. Kinerounas Teopus - mpuMep B3auMOJIECUCTBUS el U (PaKTOB B
Hay4YHOM MO3HAHUHU. METOIbI U3yUEHHUS KIETKH.

Knerka kak menoctHas »xwuBas cuctema. OOmMe NMPU3HAKU KIETOK: 3aMKHYyTas HapyKHas
MeMOpana, mosekynbl JIHK kak reHeTrueckuil anmnapar, CuCTeMa CUHTe3a Oelka.

Tunsl  KJIETOK: JyKapuoTHueckas U  IpokapuoTuueckas. (OCOOEHHOCTH  CTPOEHUs
MPOKAPUOTHYECKOU KIIETKH.

Knerounast crenka Oaxtepuil. CTpoeHHe 3yKapHOTHYECKOM KiIeTKU. (OCHOBHBIE OTJIMYHUSA
PaCTUTENBHOMN, )KUBOTHOU U TPUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK - KIETOYHAas CTEHKa, TJIUKOKAIUKC, UX (YHKIHUH.
[Tnazmatuueckass memOpana, €€ cBoiWcTtBa W (yHkruu. [luTomnmasma u €€ OpraHouIbI.




OnnomemOpanubie opranou bl Kietku: II1C, anmapat I'onbaxu, muzocomsl. [lomyaBToHOMHBIE
OpraHOWJbI KJIETKM: MHUTOXOHJIPHUH, IiacTuabl. [IpoucxoxkacHue MHUTOXOHIAPUM M IUIACTHL.
Bunelr nmactun. HemeMOpanHble opraHouibpl KJIETKU: pUOOCOMBI, KJIETOYHBIM LIEHTD,
LEHTPHUOJIU, PECHUYKH, KI'YTUKU. DyHKIIMHM OPraHOMJI0B KIETKU. BKiIroueHus.

SAnpo - perynsTopHbld LEeHTp KieTku. CTpoeHue snpa: siiepHas 000JouKa, KapHuolulazMma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEUIECTB B KIIETKE.

IIpakTHyeckoe 00yueHune 2
JlaGoparopHas pabota Ne 1. M3ydyeHue kataqauTUueCKoil akTUBHOCTU ()EPMEHTOB (Ha MpUMeEpe 1
amMuiIa3bl WM KaTaiasbl).
JlaGopartopnas padota Ne 2. M3yueHue cTpoeHUs KJIETOK PaCTeHU, )KUBOTHBIX U OaKTEpUH MO 1
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOMpENapaTax U Ux OMHCcaHue
Tema 1.4. OcHOBHOE co/Iep:KaHHe 4
KusnenesareabH | TeopeTudyeckoe odyuenne: 4
OCTh KJIeTKH OOMeH BelecTB, WM MeTaboau3M. ACCUMIIIIMS (TJIACTUHYSCKUN OOMEH) U AUCCUMUJISIIUS 2

(?HEpreTHUecKuii 0OMEH) - JIB€ CTOPOHBI €IMHOrO mpoliecca MeTadoim3Mma. Poiab 3aKoHOB
COXpaHEHUS BEIIECTB U DHEPTUU B MOHUMAHUU METa0OoIM3Ma.

Tunel 0OMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Posib hepMeHTOB B 0OMEHE BELIECTB
U TIPEBPAILICHUN SHEPTUU B KIIETKE.

dotocunte3. CBeroBas u TemHoOBas (a3el QotocuHTe3a. Peakuum (orocunresa.
DddextuBHOCTh (hoTOCHMHTE3a. 3HaueHHWe (GOTOCHMHTE3a IS KWU3HU Ha 3emue. BrusHue
YCIIOBHM cpebl Ha (DOTOCHHTE3 M CTIOCOOBI TTOBBIIICHUS €T0 MPOAYKTHBHOCTH Y KYJIbTYPHBIX
pacTEeHUH.

XeMmocuHTe3. XeMOCHHTE3UPYIoIe OaKTepuu. 3JHaUYeHUE XEMOCHUHTE3a JIJIs 'KU3HU Ha 3emUie.
DHepreTuueckuii oOMeH B KieTKe. PaciierieHre BEIecTB, BhIACICHUE U aKKyMYJIUPOBaHUE
OPHEPTrUM B KJIETKE. DTambl dHEpreTuueckoro oodmeHa. ['nmkonus. bpokeHue U ero BUJIBL
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Kucnoponnoe okucnenve, wim kietodHoe apixanue. OxucinurenbHoe (ocdopunmpoBanue.
D@ heKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

Peakuuu matpuunoro cunresa. ['enernueckast undopmarus u JJHK. Peanuzarus renetnyeckoit
nHpopMaruu B KJIETKE. ['@HETMYEeCKU KO M ero CBOMCTBA. TPAaHCKPHUIIIUS - MaTPUUYHBIMA
cuate3 PHK. Tpancnsauus - OwocumHTe3 Oenka. Dtambl TpaHchasuuud. KomupoBanue
aMUHOKHCIOT. Posib pubocoM B 6rocuHTE3€ Oenka.

Hexnerounsle ¢opmbl xu3Hu - BUpychl. Mctopus otkpeitus BupycoB (.M. ViBaHOBCKMI).
OcoOEHHOCTH CTPOEHMUS W >KM3HEHHBIM LUK BUpYycoB. bakrepmodaru. bonesnu pacreHui,
KUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble Bupycamu. Bupyc ummynonedunura yenosexka (BUY) -
Bo3Oyautens CIIM/la. OOpaTHas TpaHcKpumuus, peBepraza U uHTerpasa. lIpodunakrrka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIEBaHMIA.

Tema 1.5.
Pa3mHoxeHue u
HHAMBHUIYAJIBHO
e pa3BuTHE
OPraHu3MoB

OcHoBHOE coaep:xaHue

Teoperuueckoe o0yueHue:

I

Knetounsli 1UKI, WM JKW3HEHHbIM wukia kieTku. MHtepdaza m muto3. Ilpoueccsl,
nporekatoue B uHTepdaze. Pemnmukanus - peakius matpuuHoro cunrteza JJHK. Crtpoenue
XpOMOCOM. XPOMOCOMHBIN HA0Op - KapuoTUIl. JIUIUIOWAHBIA W TarUIOUIAHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuabl. [{luTonornyeckne 0CHOBBI pa3MHOXKEHUS U UHIUBUIYaIbHOTO Pa3BUTHS
OpPTaHHU3MOB.

Henenue knerku - muro3. Craauu murtosa. IIponeccsl, NpoucXoasiiue Ha PasHbIX CTaAUSIX
MHUTO3a. bHOJIOrNYeCcKui CMBICT MUTO3A.

[TporpamMmmupyemasi ru0eib KJIETKH - aromTo3.

®opmbl pa3sMHOKEHHUSI OPraHM3MOB: OECIOJI0€ M MOJ0BOE. Buapl Gecnonoro pa3zMHOKEHUS:
JIeJICHHEe HaJBOE, MOYKOBAHME OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpA30BaHUE, BEr€TaTUBHOE
pa3MHOXKeHue. MckyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAUEHHUE [l CEJIEKLIUU.
ITosoBOE pa3MHOKEHUE, €T0 OTIINYMS OT OECIIOIIOTO.
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Meiios. Craauu Meiiosa. [Iponecchl, mpoucxosiiue Ha cTaausx Merosa. [loBenenre xpomocom
B Mero3e. KpoccunroBep. buosiornueckuii CMbICT U 3HaYE€HHUE MEH03a.

["amerorenes - mporiecc oOpa3oBaHUs TOJIOBBIX KJIETOK Y J>KMBOTHBIX. Il0NOBBIE Kee3bl:
CeMEHHUKH U sudHukH. OOpa3oBaHUe W Pa3BUTHE MOJIOBBIX KJIETOK - raMeT (CIepMaTO30M1I,
SUIEKIIeTKa) - crepMaroreHe3 W ooreHe3. (OCOOEHHOCTH CTPOEHHUS SHIEKICTOK U
criepmaro3ouioB. OmiogorBopenue. [laprenorenes.

NunuBuayanbHOe pa3BUTHE (OHTOreHEe3). DMOpPHUOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTarbl
YMOpPHOHANFHOTO PA3BUTHUA Yy TIO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTpPyJIALHNA,
opranoreses. [loctamMOproHanbHOE pa3BUTHE. TUIBI TOCTIMOPHOHAIBHOIO PA3BUTHS: IPSIMOE,
HemnpsaMoe (JTUUMHOYHOE). BiiusHue cpeapl Ha

pa3BHUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3Butne pacteHuil. OHTOreHE3 LIBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHA.

IIpakTueckoe o0yueHune

JlaGoparopHas pabota Ne 3. HaOmtoieHre MUTO3a B KJIETKaX KOHYMKA KOpEIIIKa JIyKa Ha
TOTOBBIX MHKpOTIpenaparax.

Tema 1.6
HacaeacrBeHHo
CTh U
H3MEHYUBOCTD
OpPraHu3MoB

OcHoOBHOE coaep:xaHue

10

Teopernueckoe o0y4eHue:

[Ipenmert u 3aaun reHeTuku. VcTopus pa3BuTHS reHETUKHU. POJIb IMTOIOTMH 1 SMOPUOJIOTHH B
CTAaHOBJICHMHM TE€HETUKH. BKIag pocCHICKMX UM 3apyOeXHBIX YUYEHBIX B Pa3BUTHE TCHETHUKHU.
Metoapl reHeTHKU (TUOPHUAOJOTHUYECKUN, IIUTOTEHETUUECKUN, MOJIEKYJISIPHO-TEHETUYECKUI).
OCHOBHBIE TEHETHUYECKUE NOHATHUSA. [ €HeThdeckas CHUMBOJIMKA, MCIOJb3yeMas B CXEMax
CKpEIINBAHUU.

3aKOHOMEpPHOCTH HacCJe0BaHUs MPU3HAKOB, ycTaHOBIIeHHbIE ['. Mennenem. MoHnorudpuiHoe
CKpenuBanue. 3aKoH eJMHO00pa3usi TMOPUIOB MEPBOTO MOKoJIeHus. [IpaBuiio JTOMUHUPOBAHUS.
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3akoH pacuieryieHdss npu3HakoB. ['mmore3a uwctorsl ramer. IlosHoe ©W  HemoJiHOE
JOMUHUPOBAaHUE.

JuruOpugHoe ckpelmBanue. 3aKOH HE3aBUCUMOTO HACIIEIOBAHUS ITPU3HAKOB.
[{uToreHeTuyecKue OCHOBBI JUTHOPHUIHOIO CKPEIIMBaHMS. AHAIM3UPYIONIEE CKpPEIIUBAHUE.
Hcnonb3oBaHue aHATU3UPYIOMIETO CKPEIIUBAHUS JJIsl ONIPEACIICHUS] TEHOTHUIIA OCOOH.

CuerieHHOE HacjeaoBaHue pu3HakoB. Pabora T. MopraHna mo cuerjieHHOMY HacJIeI0BaHUIO
reHoB. Hapy1iienue cuienieHus reHoB B pe3yJibTaTe KpOCCUHTOBEpPA.

XpoMocOMHas TEOpHsl HACIIEICTBEHHOCTH. | €eHETHUECKHUE KAPTHI.

['eneTtnka mosia. XpOMOCOMHOE ONPEACICHUE TO0JIa. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHble U TreTeporamMeTHble opraHu3Mbl. HaciemoBaHue NpU3HAKOB, CLEIUICHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbI M3MEHUMBOCTH: HEHACIEACTBEHHAsI M HacieacTBeHHass. Poib cpensl B
HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTEpUCTHUKAa MOJIU(UKAIIMOHHOW H3MEHUYMUBOCTH.
Bapuannonnslii psi u BapuanmonHas kpusasi. Hopma peakunn nprsnaka. KosimyecTBeHHbIE 1
KaueCTBEHHbIE MPU3HAKHU U UX HOpMa peakuuu. CBoiicTBa MOIU(DHUKATMOHHOW U3MEHYUBOCTH.

HacnencTBenHasi, WiM TeHOTUIMYECKas, M3MEHUYMBOCTh. KoOMOMHAaTHMBHAs HW3MEHUYUBOCTD.
Meiio3 ¥ 1ONOBOM Mpolecc - OCHOBA KOMOMHATHMBHOM W3MEHYMBOCTU. MyTallMOHHAas
U3MeHUYMBOCTh. Kiaccudukanuss MyTanuil: TeHHble, XpOMOCOMHbIE, TeHOMHbIe. YacTtoTa u
OpUYUHBI MyTaluil. MyTtarenHble pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACJIEICTBEHHOM
n3meHunBoctu H.M. BaBunosa.

BHesepHas HacaeACTBEHHOCTh U H3MEHYUBOCTD.

['enetnka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJAbl TE€HETUKU YEJIOBEKA:
TEeHEAJIOTUYECKUH, OJM3HENOBbIN, IUTOTCHETHUYECKUH, OHMOXMMUYECKHM, MOJICKYJISPHO-
reHeTnyeckuii. COBPEMEHHOE OIPEICICHUE T€HOTHUIIA: IOJIHON€HOMHOE CEKBEHHPOBAHHUE,
TEHOTUIIMPOBaHKHE, B TOM uuciie ¢ momoinsto [11[P-ananmm3a. HacnencrBenHbie 3a00eBaHus
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4ejloBeKa: TIeHHble Ooye3HM, OOJIe3HM C HAcleACTBEHHOW MpeApacloyioKEeHHOCTBIO,
XpoMOcOMHbIEe Oosie3Hu. CoMaTHdecKue M TeHepaTHBHbIE MyTalnud. CTBOJIOBBIE KIIETKH.
[TpuHLIMIIBI 370POBOrO 00pa3a KU3HU, JUATHOCTUKH, MPOPHIAKTUKYI U JIE€UEHUS TEHETUYECKUX
0one3Held. MennKo-reHeTUYECKOE KOHCYJIBTUPOBAaHUE. 3HAUEHUE MEIUIMHCKON T€HETUKH B
IPEeJOTBPALICHUH U JIEUEHUU T'€HETUUECKHUX 3a00JI€BaHMIl UeloBeKa.

IIpakTH4eckoe o0yyenune

JlaboparopHass pabora Ne 5. M3ydeHune MOAM(PHUKAIMOHHON H3MEHUUBOCTH, IMOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPHUBOM.

JlabopaTtopHas paborta Ne 6. AHanu3 MmyTaruil y Apo30(Hiibl Ha TOTOBBIX MUKPOIPENapaTax».
[TpakTrueckas padota Ne 2. CocTaBieHHE U aHAJIU3 POJIOCIIOBHBIX YEJIOBEKA.

Tema 1.7
Ceaexuus
OPraHu3MoB.
OcHoBBI
OMOTEXHOJIOTUH

OcHoBHOE€ CoacpKxaHue

Teopernueckoe o0y4enue:

Cenekuusi Kak HayKa W MOPOLECC. 3apOXKIACHHUE CENEeKUUH M AgoMecTtukanua. Ydenue H.H.
BaBuioBa 0 LEHTpax HPOUCXOXKJIEHUA M MHOrooOpasus KyJbTYpHBIX pacTeHHidl. LleHTpsl
IIPOUCXO0XKJICHUS JOMAIIHKUX XKUBOTHBIX. COpT, MOpoAa, IITaMM.

CoBpeMeHHbIE METOAbl CeNEeKIUU. MacCOBbIi U MHAMBUAYAJIbHBI OTOOpPHI B CEJIEKIUU
pacTeHuii U KUBOTHBIX. OlLleHKa FKCcTephepa. bIN3KOpOACTBEHHOE CKPEIIUBAHNUE - MHOPUIUHT.
Uucras nunaus. CKpellMBaHUE YMCTHIX JIMHUI. ['eTepo3uc,

i TuOpuaHas cuna. HepoactBeHHoe ckpeniuBanue - ayTopuauur. OtaanéHnas rubpuan3anus
u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes3 U IOIyYEeHHUE TOJIUIUIONIO0B. [JOCTHKEHNS CeneKIun
pacTEeHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoOMOTHST Kak oOTpacib MNPOM3BOJCTBA. ['€HHAas HHXKEHEpUsA. OTalbl CO3JaHUs
pexomOunanTHo JIHK w Tpancrennbix opranm3moB. Kierounas wmxenepus. Kierounsie
KYJIBTYPBL. MUuKpOKIOHAIBHOE pa3sMHOXKEHUE pacTeHuil. KionnpoBanue
BBICOKOIPOAYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U STUYECKHE
npobaembl. MO - reHeTHYecKrn MOAUPUIIUPOBAHHBIE OPTAHU3MBI.

Pa3znen 2. Pa3BuTHe opranusma

32
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Tema 2.1
IBOJIIOIIMOHHAA
OHOJIOT M.

OcHoOBHOe coaepxaHue

10

TeopeTuyeckoe odyueHnme:

[Ipennochuiku BOBHUKHOBEHUS 3BOJIIOIIMOHHON TEOPUU. DBOJIIOIMOHHAS TEOPHUS U €€ MECTO B
ouosiornu. BrnusHue 3BOIOIMOHHON TEOPUHU HA Pa3BUTUE OMOJIOTUU U APYTUX HaAYK.
CBugerenbcTBa 3BOMIOLMH. [lameoHTONOrnYecKre: MOCIEeI0BATEIbHOCTD MOSBICHUS BUIOB B
MaJICOHTOJIOTHYECKON JICTOMHCH, TiepexomHbie (opmbl. buoreorpadguveckue: CXOACTBO U
paznuuue dayH u Qop MaTepUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOACTBA W pPa3Iu4usl SMOPHUOHOB PAa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIC, PYJAHUMEHTApHBIE OpPTaHBbI,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB HACIEJCTBEHHOCTH U
OCHOBHBIX METa0OJNYECKUX ITyTEH Y BCEX OPTaHU3MOB.

OpomonnoHHas Teopus Y. JlapeuHa. [Ipeanocsliiky BOSHUKHOBEHMS JapBUHU3MA. [[BHoKyIIMeE
CWJIbl 3BOJIOUMUA BUAOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHHE MPU OrPAHMYEHHOCTH
pecypcoB, HeonpeIeaEHHas U3BMEHUUBOCTh, 00ph0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN OTOOD).
Cunrernueckas Teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JIBrkymue cuibl (PakTopbl) SBOJIONMU BUJOB B Mpupoje. MyTallMOHHBIN Mporecc u
KOMOMHATUBHAsT HM3MEHYMBOCTh. llomynsiiimoHHble BOMHBI M Jpedd reHoB. M3omsauus u
MUTPALIHSL.

EcTecTBeHHbII 0TOOp - HanpaBsitoUMi (pakTop 3BoJoLUH. POpMbI €CTECTBEHHOTO 0TOOpA.
[Ipucnoco61eHHOCTh OPraHU3MOB KaK Pe3ysbTar 3BoJoLMH. [IpuMepsl mprcnocoOsieHuid y
OpraHu3MoB. ApoMop(}o3bl U UINOATATI TAIIUH.

Bun wu BupooOpazoBanue. Kpurepuum Buga. OcHOBHble (QOpMBI  BUA000pa30BaHUS:
reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomonust. PopMmbl  3BoNOLMU:  (UIETUYECKAsl, JMBEPreHTHAas, KOHBEPreHTHasd,
napayuensHas. HeoOpaTuMOCTh 3BOJIOLIMH.
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[IpoucxoxieHne OT HeCHeUUaTU3UPOBAHHBIX NpeakoB. [Iporpeccupyroias cnenuanu3anus.
AJanTUBHAS pauanusl.

IIpakTHyeckoe 00yueHune 4
JlabopaTtopHas pabota Ne 7. CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHIO. 2
JlaGoparopnas padora Ne 8. Onucanue nNprcrnocoOJEHHOCTH OpraHu3Ma U €€ OTHOCHUTEILHOIO 2
Xapakrepa.
Tema 2.2. OcHoBHOE coJep:KaHue 8
Bo3nukHoBenue | Teopernueckoe o0yueHue: 6
U pa3BUTHE JloHayuHbI€ TIPECTABICHUS O 3apOKICHUH KU3HU. HaydHble TMIIOTE3bI BOBHUKHOBEHUS )KU3HU 2
JKU3HH Ha Ha 3emiie: abuoreHe3 M MaHCHEpMUsA. XUMUUYECKas HBOJIONUS. AOHUOTCHHBIM CHUHTE3
3emute. OpPraHUYECKUX BEIIECTB U3 HEOPraHWYECKHX. OKCIEPUMEHTAIIBHOE TMOATBEPXKICHUE
XUMHYECKOM 3BoMonnK. HaganpHblie ATamnsl Ononornyeckout sBomronun. ['umoresa PHK-mupa.
dopmupoBaHuEe MEOpPaHHBIX CTPYKTYP M BOZHHUKHOBEHHE MPOTOKJIECTKU. [IepBble KIETKU U UX
3BOJIIOIHSL. POPMUPOBAHME OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.
PazButue xu3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxei. Apxenckas 1 IpoTEpO30MCKast IPHI. 2

[Taneo3oiickas spa u €€ Mmepuoibl: KeMOPUNCKUA, OPJOBUKCKUMN, CHITYPUICKUN, NEBOHCKHUH,
KAMEHHOYTOJIbHBIN, IEPMCKUI.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo301cKas 3pa 1 €€ nepruopl: NajleOreHOBbIN, HEOT€HOBBINM, aHTPOIIOT€HOBBI.
XapakTepucTUKa KIMMaTra M TeO0JOTMYecKuX mpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
pacTUTENBHOTO M >KMBOTHOTO Mupa. ApomMop(]o3bl y pacTeHuil U *KUBOTHBIX. [losiBieHwme,
pAacCIBET U BEIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOro MHUpa KaK OTpakeHHE HBOIMOLMH. OCHOBHBIE CHUCTEMATHYECKHE
TPYHIIbI OPTaHU3MOB.
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DBOJIIOIMS YeTIOBeKa. AHTPOMOJIOTHS Kak Hayka. Pa3BuTue mpeAcTaBIeHU O MPOUCXOXKICHUN
4yesnoBeka. MeToibl u3yyeHusl anTponorene3a. CXOoACTBa U pa3iIviMsl YEIOBEKA U )KUBOTHBIX.
CucteMaTH4ecKoe MOJI0KEHUE YETOBEKA.

JBrxyuue cuisl (paktopsl) anTponorenesa. HaciaeacTBeHHas UBMEHYMBOCTD M €CTECTBEHHBIM
oT0op. O61IeCTBEHHBIN 00pa3 )KMU3HU, U3TOTOBIICHUE OPYAUM TPy1a, MBIILICHUE, PEYb.
OCHOBHBIE CTaJIMU U BETBH 3BOJIOLIMH YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenbli, Yenosek
npAMoOXoadiui, YenoBek HeanaepTanbCkuii, UenmoBek pa3zyMHbli. Haxonku wuckomaembix
OCTaTKOB, BpEMsI CYIIECTBOBaHUS, 00JIACTh PACTIPOCTPAHEHHUSI, 00BEM TOJIOBHOTO MO3Ta, 00pa3
KU3HU, OPYAUSL.

Uenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpoleouHas (eBpasuiickasi), HErpo-
aBcTpaiougHasi  (dPKBaTOpHaibHasi), MOHTOJIOMJHAS (a3uaTCKo-aMepuKaHckas). UYepTsl
MPUCIIOCOOJICHHOCTH TPEACTaBUTENIC YEJIOBEYECKUMX pac K YCIOBHUSIM CYIIECTBOBAHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacusma.

IIpakTHyeckoe o0yuyeHue

[Tpaktrueckast padota Ne 3. M3yueHnue nCKomaeMbIX OCTaTKOB PACTEHUMN U )KUBOTHBIX B
KOJUIEKITUSX

Tema 2.3.
Opranusmsl u
OKpYy:Kaouas
cpeaa

OcHoOBHOE coaep:xaHue

Teopernueckoe o0yuenue:

DKoJorust Kak HayKa. 3a1aud U pa3zeibl IKOJIOTHH. MeTo bl SKOJIOTUYECKUX UCCIIEIOBAHUN.
DKOJOrM4ecKoe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHMsI OPraHU3MOB: BOAHAS, HA3EMHO-BO3TyIIIHAS, IOYBESHHAS,
BHYTPHOPTaHU3MEHHASI.

Oxonorunueckue akropsl. Kiaccudukaius 3KoJI0ru4eckux (pakTopoB: aOMOTHUYECKUE,
OMOTHYECKHE U aHTPOIIOTeHHBIC. JICHCTBUE IKOIOTMYeCKUX (PAaKTOPOB HA OPTraHU3MBI.
AlGuoTndeckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoausm. [Ipucnocobnenns
OpPraHU3MOB K JICHCTBHIO a0OMOTHYECKHUX (DaKTOPOB. brolornueckue puTMEl.
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buotnueckue daxkTopsl. Buasl OMOTHYECKHX B3aMMOACHCTBHIA: KOHKYPEHIIMS, XHUIIIHUYECTBO,
cumOuo3 u ero gopmsl. [lapasutusm, koonepauus, MyTyain3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIN3M, HEUTpaInu3M. 3HaUeHHE OMOTUYECKUX
B3aMMOJICUCTBUI JIJIs1 CYILIECTBOBAHUS OPIraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.
DKOJIOTHYECKHUE XapaKTEPUCTUKH MTONYyJIAUH. OCHOBHBIE TIOKA3aTE! NOMYJISLAN:
YUCIIEHHOCTD, INIOTHOCTH, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpaus. JIuHaMuKa
YUCIJICHHOCTH TOITYJISIUUN U €€ PeryJIsaiusl.

IIpakTHyeckoe 00yueHune 4
JlaGoparopHas padota Ne 9. Mopdosnornueckrue 0COOCHHOCTH PaCTEHUI U3 Pa3HBIX MECT 2
oOUTaHUS. 2
[IpakTuueckast padota Ne 4. [Tocu€T MIOTHOCTH MOMYJISLIMUI pa3HbIX BUAOB PACTECHUH.
Tema 2.4. OcHoBHOE coaep:xaHue 6
CooOmecrBam | Teoperuueckoe odyuenue: 6
Ikojgoruyeckne | CooOmiecTBO OpraHu3sMoB - OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUAOBasA, IPOCTPAHCTBEHHAS, 2
CHCTEMBI Tpoduueckas (numienas). Bugsi-momuHanTsl. CBsizu B OUOIIEHO3E.
Okonoruueckre cuctembl (d9kocuctembl). [lonstne 00 »dkocucTeMe U OUOTEOIECHO3E. 2

OYHKIMOHAJIBHBIE KOMIIOHEHTBHl JKOCUCTEMBI: MPOJYIEHThI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopoT BemecTB M MOTOK DHEPTHU B dKOocHcTeMe. Tpodudeckue (MHINEBBIC) YPOBHU
skocucteMbl. [lumeBbie 1enu u cetd. OCHOBHBIE TMOKa3aTelu JKOCUCTEMBI: Ouomacca,
NPOAYKIUSA. DKOJOTMYECKUE TMHUPAMUJIbL: MPOIYKIMHM, YUCIECHHOCTH, OuomMacchl. CBOMCTBa
HKOCHUCTEM: YCTOMYHUBOCTh, CAMOPETYISLUs, pa3BuTe. CyKleccusl.

[IpuponHble SKOCHCTEMBI. JKOCHCTEMBI 03€p M pPEK. OKOCUCTEMA XBOWHOIO HWIIU
HITUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOoskocucTteMbl. buonorumdeckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
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buopasnoobpaszue kak (akTop ycToWumBocTH 3KOocucTeM. CoxpaHeHHE OHOJOTHYECKOTrO
pa3zHooOpasus Ha 3emiie.

Yuenune B.W. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykrypa ouochepsl. XKusoe
BemiectBO M ero ¢yHkiuu. OcoOeHHocTu Ouocdepbl Kak TI00aTbHOW 3KOCHCTEMBI.
JluHamuueckoe paBHOBECUE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTbl BemectTB ©W OHOTCOXMMHYECKHE LHMKIBI 3JIEMEHTOB (yriepojaa, asoTa).
3oHanbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiin. AHTPONIOTE€HHbIE U3MEHEHUS B Onocdepe.

['1oGanbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiectBoBaHME NMpUpoAbl U 4yenoBeuecTBa. CoxpaHeHHe Onopa3HOoOpasusi Kak OCHOBA
ycToiunBocTr 6nocdepsl. OCHOBa palMOHAIBHOTO YIPABJICHUS PUPOIHBIMU pECYpcamMu U UX
UCIOJIb30BaHue. JlocTuKeHUs: OMOJOTUU U OXpaHa IPUPOIBI.

HpOMe)KyTO‘lHaﬂ arrecranms 1o J1MCHMIIJIMHE

HMud.3auet

Bcero:

64
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3 YCIOBUSA PEAVIMBALIMU YYEBHOTI'O ITPEJMETA

3.1 TpeGoBaHus1 K MUHUMAJBHOMY MATEPUAJIBHO-TEXHUYECKOMY 00eCIe4eHUI0
Peanuzanus ydyeOHoro npeamera «buonorus» TpeOyer Hanuuus y4yeOHOTo KaOuHeTa
OMOJIOTHH.

O6GopynoBanue y4yeOHOT0 KaOnHeTa:
1. TTocagouHble MecTa O KOJUYECTBY CTY/CHTOB;
2. Pabouee mecTo mpemnogaBaTes.

Texnnueckue cpeacrsa o0y4eHus:

1. MynpTMeIna nmpoeKkTop;

2. [lepcoHanbHbIE KOMIIBIOTEPHI C JIMLEH3UMOHHBIM IPOIPAMMHBIM 00€CIIEUCHUEM;
3. IlpunTep.

3.2 UuopmanuonHoe odecrieyeHrne peasn3alu NporpaMmmbl

JUig peanuzanuy MporpaMMbl OMOIMOTEUHBIH (OHJ 00pa3oBaTENbHON OpraHu3aluu
JOJKEH UMETh N€YaTHbIE U 3JIEKTPOHHbIE 00pa30BaTeIbHble U NHPOPMALIMOHHBIE PECYPCHI
JUIsl MCTIOJIb30BaHUs B 0Opa3zoBaTesibHOM mpouecce. [Ipu popmupoBanuu OMOIMOTEYHOTO
dboHma 00pa3oBaTENIbHONW OpraHu3aluei BBIOMPACTCS HE MEHEe OJHOTO W3JaHus U3
MIEPEYNCIICHHBIX HW)KE TMEYAaTHBIX W3JMaHUW W (WJIM) DJIEKTPOHHBIX W3JIaHWNA B KadeCcTBE
OCHOBHOTO, IIPH 3TOM CIIUCOK, MOXET OBITh TOTIOJTHEH HOBBIMU U3JIAHUSIMHU.

1.buosiorus : y4eOHUK M MPAKTUKYM ISl CPEAHETO MPO(ecCHOHAIBHOTO 00pa3oBaHus /
B. H. fpeirun [u ap.]; mon pemakmueir B. H. Slppiruna. — 2-e u3a. — Mocksa :
NznarensctBo IOpaiit, 2024. — 378 c.— (IIpodeccnonansHoe oOpazoBaHHE). —
ISBN 978-5-534-09603-3. — Tekct : anektpoHHbIA / OOpa3oBaTenbHas miatdopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/511618

2.06yxoB, JI. K. buonorus: KJIe€TKM M TKaHU : y4eOHOE MMOCOOME s CpEeIHEro

npodeccuonanbuoro odpaszosanus / JI. K. O0yxos, B. H. KupunenkoBa. — 3-e¢ u3n.,
nepepad. wu jgom. — MockBa: UzmatensctBo  FOpaiit, 2024.— 358 c.—
(ITpodeccuonansaoe obpazoBanue). — ISBN 978-5-534-07499-4. —  Tekcr

anekTpoHHbii  //  OOpasoBarenpHas tuiatrpopma IOpaiit  [caiit]. — URL:

https://urait.ru/bcode/516336

buonorusa. 10-11 xmacc (yriayOieHHBIM YpOBEHB) : YYEOHHMK JUIsI CPEIHETO OOIIero
obpazoBanusi / B. H. Speirun [u np.] ; mox obmei penakiueit B. H. Apsiruna. — 2-e
m3a. — Mocksa : UznarensctBo Opaiit, 2024. — 357 c. — (OO01eo0pa3oBaTeIbHbIM
ukn). — ISBN 978-5-534-15630-0. — TekcT : anektponHblid // OOpa3oBarenbHast
wiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/520558
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KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUMS YYEBHOI'O

IHPEIMETA

KOHTpOJ'II) N OLCHKa PpPEe3YyJIbTATOB OCBOCHUA OCYIICCTBILACTCA IIPCIIOAABATCIICM B
IMpoLCCCC IPOBCACHUSA ITPAKTUYCCKUX BaHHTI/Iﬁ, TCCTUPOBAHUA, a4 TAKKC BBIIIOJHCHUA
CTYACHTAMH MHAWBUAYAJIBHBIX SaﬂaHHﬁ, YCTHBIX U ITMCbMCHHBIX pa60T

Pe3yabTarsl 00yyeHus
(oCBOEHHBbIE YMEHUS1, YCBOCHHbIE

OcBoeHHbIE YMEHUS,
YCBOEHHbIE 3HAHUS

OcHOBHbBIE IOKA3aTeJIH OICHKH

3HAHUA) pe3yJbTaToB 00y4eHust
1 2 3
1) copmupoBaHHOCTH 3HAHUW O | 3HATH: OOBSCHAET MECTO M  poJid
MECTE W pOJIM OMOJIOTUM B CHCTEME | MECTO M pOJM OHOJOTMH B | OMOJIOTMM B CHUCTEME HAay4HOTO
HAyYHOTO 3HAHUS;, QYHKIIMOHAILHOM | CHCTEeME  HAY4YHOTO  3HAHUS; | 3HAHUS, GbyHKIIMOHATBHON
IPaMOTHOCTH YeJIoBeKa Ui | QYHKIIMOHAIBHOW T'PaMOTHOCTH | TPAMOTHOCTH ~ Ye€JOBEKa IS
pelIeHUs KUZHEHHBIX TPoOIIeM; YeloBeKa TUIS pElIeHUs | pEIIeHUs KU3HEHHBIX MPoOIeM
YKU3HEHHBIX TIPOOJIeM
2)  chOpMHUPOBAHHOCTh  YMEHHS | 3HATh: packpbIBaeT coJiep’KaHue
pacKpbIBaTh CoJlep’KaHue | 3HAUEHUE OCHOBOMOJATAIOIINX | OCHOBOIOIATaIOLINX
OCHOBOTIOJIATAIOIINX OMOJIOTUYECKHX TEPMUHOB W | OMOJIOTHYECKUX  TEPMHHOB M
OMOJIOTUYECKHIX TEPMHHOB U | IOHATHIA MOHSTHI: KU3Hb, KJIETKA, TKaHb,
MOHATUI: JKU3Hb, KJIETKA, TKaHb, | yMETh: oprasx, OpTaHM3M, BUI,
OpraH, OpraHu3M, BHJ, TMOMYIALHA, | pACKPHIBATH CoJlepKaHue | TOMYIISIINS, IKOCUCTEMA,
JKOCHUCTEeMa, OMOIeHO03, Onocdepa; | OCHOBOIMOIATAOIINX OMOIIEHO3, ouocdepa;
MeTabonmu3M (0OMEH BelecTB U | OMOJOTMYECKUX TEPMHHOB U | MeTabonu3M (OOMEH BeIllecTB U
MPEeBpAICHUE YHEPTUH), TOMEOCTa3 | TOHATHH: KU3Hb, KJIETKA, TKaHb, | IPEBPANICHHUE DHEPTHH),
(camoperynsuus), OMocuHTE3 Oelka, | opra, OpTaHu3M, BUJ, | TOMEOCTa3 (camoperynsius),
CTPYKTypHasi OPTaHU3AIMS JKUBBIX | MOMYJISIHS, 9KOCHCTEMA, | OMOCHHTE3 OeiKa, CTPYKTypHas
CHUCTEM, JTUCKPETHOCTh, | OMOIIEHO3, ouocdepa; | opraHuzanus KHUBBIX  CHUCTEM,
camMOperyJIsius, MeTabonu3M (0OOMEH BELIECTB M | IUCKPETHOCTb, CaMOpEryJsius,
CaMOBOCITPOU3BE/ICHUE IpeBpalleHe SHEpIun), | CaMOBOCIIPOU3BEICHHE
(penipoaykiusi), HaACJIEICTBEHHOCTh, | TOMEOCTa3 (camoperysius), | (penpOaYKIHS),
W3MEHUYUBOCTb, SJHEPTr03aBUCUMOCTh, | OMOCHHTE3 OeJka, CTPYKTypHas | HACJIeICTBEHHOCTb,
pocT W pa3BUTHE, YPOBHEBAs | OpraHMW3aIys JKUBBIX CHCTEM, | HF3MEHUYHUBOCTD,
OpraHu3aIs; JTUCKPETHOCTh, CaMOPETYIISIIHS, | DHEPTO3aBUCUMOCTh,  POCT |
CaMOBOCIIPOM3BEICHHE pas3BUTHE, YpOBHEBAs
(penponykius), OpraHu3anus
HACJIE/ICTBEHHOCTD,
W3MEHUYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U
pasBuTHE, ypOBHEBast
OpraHu3aIus
3) chopMHUPOBAHHOCTh  YMEHHUSA | 3HATh: 3HAeT OMOJIOTHYECKHE TEOPUU M
pacKpbIBaTh coliep>kaHue | OMONOTHYECKHE  TEOPHH W | TUTIOTE3BI: KIIETOYHYIO,
OCHOBOTOJIAraroumx TUIOTE3bI: KJIETOYHYIO, | XDPOMOCOMHYIO, ~MYTallHOHHYIO,
OMOJIOTMYECKUX TEOPUN U THUIIOTE3: | XPOMOCOMHYIO, MYTAI[MOHHYIO, | DBOJIOLUOHHYIO,
KJIETOYHOM, XPOMOCOMHOM, | 3BOJIOIMOHHYIO, MIPOUCXOKACHUS KU3HU u
MYTalMOHHOM, HBOJIIOIIMOHHOM, | MPOUCXOKACHHUSI ~ JKU3HU U | YEJIOBEKa;
MIPOMCXOXKACHUS KU3HU U YEJIOBEKa; | YeIOBEKa,
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yMeTh: packpbIBaeT coJiepKaHue
pacKkpbIBaTh COZIEp>)KaHUE | OCHOBOIOJIATAtOIINX
OCHOBOIIOJIATr AFOIINX OMOJIOTMYECKHUX TEOpUIl u
OMOJIOTMYECKHX  TCOPHH W | THUIOTE3: KJIETOYHOM,
THUIIOTE3: KJICTOYHOM, | XpPOMOCOMHOM, MYTallHOHHOM,
XPOMOCOMHOM, MYTalMOHHOW, | 3BOJIFOLIMOHHOM, MPOUCXOKACHUS
3BOJIIOLIMOHHOM, KU3HH U YEJIOBEKA;
MPOUCXOXKACHUA  KU3HU U
YEJIOBEKa;
4)  cpopMUPOBAHHOCTH  yMEHHUS | 3HATH: 3HaeT OCHOBOIIOJIATAFOIINE
packpbIBaTh  OCHOBOIIOJIATAIOIINE | OCHOBOIMOJIAralOIINE OHMOJIOTHYECKHe 3aKOHBI u
OHOJIOrHYecKHe 3aKOHBI U | Guosornyeckue 3aKOHbI U 3aKOHOMEPHOCTU U YMEET
3akoHoMepHocTH (I. Mengens, T. | 3akoHOMepHOCTH pacKpbIBaTh OCHOBOIIOJIATAOIINE
Moprana, H.M. BaswioBa, O. | ymeTh: OMOJIOTUYSCKHUE 3aKOHBI U
I'exkens, ®. Mrwounepa, K. boapa), | packpeiBath 3akoHomepHocTH (I'. Mennens,
TpaHUIBl KX NOPUMEHUMOCTH K | OCHOBOIIOJATaIIUe T. Moprana, H.I1. BaBunosa, 3.

JKHUBBIM CUCTEMAaM,

OMOJIOrMYECKHE 3aKOHBI U
3akoHoMmepHocTH (I'. Menpens,
T. Moprana, H.1. BaBunosa, 3.
I'ekxens, @. Mrwomiepa, K.
bapa), rpanune! nux
MIPUMEHUMOCTH K KHUBBIM
CUCTEMAaM;

I'exkens, @. Mronnepa, K. bapa),
IPaHMIIBI UX IPUMEHUMOCTH K
JKUBBIM CUCTEMAaM,

5) npuodpeTeHne OIbITA | 3HATH: 3HAET W yMeeT IPHUMEHSTh
IIPUMEHEHHsT OCHOBHBIX METOJOB | OCHOBHBIE METOABl HAYYHOI'O | OCHOBHBIE METOABI HAYYHOI'O
Hay4HOI'O MO3HAHUs, UCIIOJIb3YEMBIX | TO3HAHUS IIO3HAHMS,  HCIOJB3YEMBIX B
B  Ouosoruu: HAOMIOACHUS U | yMETh: ouosioruu: HaOJIOeHUsT U
ONMCaHUsA JKUBBIX CHUCTEM, | IPUMEHATh OCHOBHBIE METOJBI | OUCAHUSA  JKHUBBIX CHUCTEM,
IIPOLIECCOB U SIBJICHUI; OpraHU3aliy | HAy4HOI'O [IO3HAHMUS, | TIPOLIECCOB u ABJICHU;
U TpOBEJIEHUS OHOJOTMYECKOIrO | UCIONb3YEMbIX B  OHOJOTHU: | OpraHU3allMd W TNPOBEJEHUs
JKCIIEPUMEHTA, BBIJIBM)KEHUS | HAOJIIOEHUS U ONUCAHUS KUBBIX | OMOJIOTHUECKOr0 HKCIEpUMEHTa,
TUIIOTE3, BBISIBICHUS 3aBHCHUMOCTH | CUCTEM, IPOLIECCOB U SIBJICHUWM; | BBIIBHIKCHUS TUIIOTE3,
MEXIY UCCIEAYEMBIMU | OPraHU3allid U IPOBEACHMS | BBIABICHUS 3aBUCUMOCTH MEXKIY
BEJINYMHAMU, 00BsICHEHUS | OMOJOTUYECKOTO 3KCIEPUMEHTA, | HCCIEAYEMBIMU BEJINYMHAMU,
ITOJIYYEHHBIX pe3ynbTaToOB U | BBIIABWKCHUS TUIIOTE3, | OOBSICHSTD MIOJIy4CHHBIE
GopMyIHMpOBaHUS ~ BBIBOJIOB  C | BBISIBJICHHUS 3aBUCHUMOCTH MEXIY | pe3yibTaTbl U (OpMYIHpOBaTh
HCIIOIb30BAHUEM HAYYHBIX IIOHATHUM, | UCCIENYEMBIMU  BEIIMYUHAMU, | BBIBOJbI €  MCIOJB30BaHUEM
TEOPHUH U 3aKOHOB; OOBSACHATH MIOJIy4CHHBIEC | HAYYHBIX IIOHATHHA, TEOpHUA H

pe3yabTatel ¥ (OPMYIHPOBATH | 3aKOHOB;

BBIBOJBl C  HMCIOJIb30BaHUEM

Hay4HbIX IIOHATHM, TEOpUH H

3aKOHOB;
6) chOpMHpPOBAHHOCTH  YMEHHUS | 3HATH: 3Ha€T U yMEET  BBIICIATH
BBIJIEJISITh CYIIECTBEHHBIE MPU3HAKK | CTDOEHHE  BHPYCOB,  KIIETOK | CYIIECTBEHHBIE MIPU3HAKA
BUPYCOB, KIIETOK IIPOKapUOT MU | IPOKApPHUOT u JYKapHuoT; | BUPYCOB, KIETOK IIPOKAPUOT U
JYKapuoT; ONHOKJICTOYHBIX W | IPU3HAKH OJHOKJIETOYHBIX M | DYKapuoOT; OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX OpraHu3MOB, | MHOTOKJIETOYHBIX MHOT'OKJICTOYHBIX ~ OpPTaHHU3MOB,
BUJIOB, OMOT€0IIEHO30B ¥ SKOCUCTEM; | YMETh: BHJIOB, OMOreoLeHO30B u
OCOOCHHOCTH MPOLIECCOB OOMEHa | BBIICIATDH CYHICCTBCHHBIE | DKOCUCTEM; 0COOEHHOCTH
BEIIECTB U MPEBPALICHUs SHEPIUU B | IPU3HAKKM  BUPYCOB,  KJIETOK | IPOIIECCOB OOMEHa BELIECTB U
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KJIETKE, ¢dorocuHTE3a, | MPOKAPHOT u AYKapuoT; | MpeBpallleHus] SHEPTUU B KJIETKE,
TUTACTHYECKOTO W YHEPTreTHYECKOTO | OJHOKJIETOYHBIX u | poTOoCHHTE3a, IIACTUYECKOTO U
oOMeHa, XEeMOCHHTe3a, MHTO3a, | MHOTOKJIETOYHBIX OPraHu3MOB, | PHEPreTUUECKOTO oOMeHa,
Meii03a, OIUIOIOTBOPEHUS, Pa3BUTHS | BHJIOB, OMOTeO01IeHO30B U | XeMOCHHTE3a, MHTO3a, Meio3a,
U Pa3MHOXEHUS, UHIUBUAYAIBHOTO | 3KOCHUCTEM; OCOOCHHOCTH | OIJIOJIOTBOPEHUS, Pa3BUTUA U
pa3BUTUS OpraHu3Ma (OHTOreHe3a), | MPOIECCOB OOMEHa BEHISCTB W | PAa3MHOXKCHHUS, HHIUBUIYATHHOTO
60pbOBI 3a CYLIECTBOBAHUE, | IPEBPALLECHUS SHEPTUU B KIIETKE, | pa3BUTHS opranusma
€CTECTBEHHOTO orbopa, | (oToCHHTE3a, TIACTHYECKOro M | (OHTOTEHEe3a), 60pbOBI 3a
BUI000pa30BaHuUs, SHEPreTHYECKOTO oOMeHa, | CYIIeCTBOBAHHUE, €CTECTBEHHOTO
MPUCTIOCOOJICHHOCTH OPraHM3MOB K | XeMOCHHTE3a, MHUTO3a, Meio3a, | oroopa, BU000pa30BaHus,
cpene oOuTaHus, BIIUSIHUS | OTUIOJIOTBOPEHUS, PAa3BUTHS U | IPUCIOCOOIEHHOCTH OPraHU3MOB
KOMIIOHEHTOB 9KOCHUCTEM, | pa3MHOKCHHUS, K cpene oOOWTaHMSA, BIUSIHHA
AQHTPOMNOrEHHBIX ~ W3MEHEHUH B | HHIUBUAYAIbHOTO Pa3BUTHSI | KOMIIOHEHTOB 9KOCHUCTEM,
SKOCUCTEMAX CBOEM  MECTHOCTH, | OpraHu3Ma (oHTOTEHE3a), | AaHTPOIOTEHHBIX HM3MEHEHUW B
KpyroBopoTa BEIIECTB u | Oopp0OBl 32  CyIIECTBOBaHHUE, | IKOCHCTEMaX CBOEH MECTHOCTH,
MpeBpalleHe SHEPTUU B bnocdepe; | eCTECTBEHHOTO otOopa, | KpyroBopoTa BEILIECTB u

BUJI000pa30BaHuUA, MpeBpalieHne SHEPTrUuu B

MIPUCTIOCOOTICHHOCTH ouocdepe;

OpPraHU3MOB K Cpelie OOMTaHMUs,

BIUSIHUS KOMITOHEHTOB

9KOCHCTEM, AHTPOIIOTEHHBIX

W3MEHEHHH B  DIKOCHCTEMax

CBOEH MECTHOCTH, KPYroBOpOTa

BEIIECTB u IpeBpalieHue

sHepruu B buocdepe;
7)  chOpMHUPOBAHHOCTh  YMEHUS | 3HATh: 3HAET W  yYMEET TMPUMEHITh
IMPUMEHSTH MTOJyYEHHbIE 3HAHUS U1 | HEOOXOAMMOCTb HCIOJIBb30BAHUS | OJIYUYECHHBIE 3HaHUS JUIs
O0BSICHEHUS OMOJIOrMYECKUX | JOCTUKEHUM COBPEMEHHON | 0OBSICHEHUS OMOJIOTHYECKUX
NPOIECCOB M SIBIEHUHM, U | OMOJOrMM U OMOTEXHOJIOTMH /Ul | IPOLIECCOB W SIBIEHUH, Uis
MPHUHATHUS MPAKTHYECKUX PEIICHUH B | pallHOHAIEHOTO TIPUHSATHS MPAKTUIECKUX
MOBCEJHEBHON JKM3HM C LEJNbIO | IPUPOIONOIb30BAHUS; peleHHii B TOBCEAHEBHOM KU3HU
oOecrnieueHns 0€30MaCHOCTU CBOETO | YMeTh: c LEJbI0 o0ecrnieuyeHus

3JI0POBbsSI U 370POBbSl OKPYKAFOIIUX
monei, coOoJieHusT  3I0pOBOTO
o0Opa3za JKU3HU, HOPM TIPaMOTHOTO

MOBEICHUS B OKpY’Karolen
MPUPOJHON  cpele;  MOHHMAHHE
HEO0OXOUMOCTH HCTIOJIb30BaHMS
JOCTH>KEHHI COBPEMEHHOM
ouosorui W OHOTEXHOJOTHH s
palMOHAIBHOTO
MPUPOOTOIB30BAHMS;

MIPUMEHSTH MOJYYeHHbIC 3HAHUS
JUIA OOBSICHEHUS OMOIOTHYECKUX

MPOLECCOB U SABJECHUW, A
MIPUHATHUS MIPAKTUYECKHUX
pelleHnii B TMOBCEIHEBHOM

KHU3HH C IEJbl0 0oOecredyeHus
0€30MacCHOCTH CBOETO 3/10pPOBbA
U 370pOBbI  OKPY>KAIOLIMX
JOJIeH, COOJIOIEHUS 3I0POBOTO
o0paza KHU3HH, HOpM
Ir'paMOTHOTI'O IIOBCACHUS B
OKpY>Karollel MPUPOIHON CpELE;

0€30MacHOCTH CBOETO 3JI0POBbS U
37I0pPOBbSl OKPYKAIOIIUX JIFOAEH,
coOnrofieHusl 3I0pOBOro obpasza

JKU3HH, HOPM rPaMOTHOTO
MOBEICHUSI B  OKPYXaroIIei
MPUPOJHON cpese; NOHUMaHue

HEOOXOINMOCTA WCIOJIb30BaAHUI
JOCTHXKEHUM COBPEMEHHOM
OMOJIOTHMH U OMOTEXHOJOTUH IS
palMOHAIBHOTO
MIPUPOIOTIOTH30BAHHS;

8) chopMHpPOBAHHOCTH  YMEHUS
pemiath  OMOJIOTMYECKHE — 3aJ1avH,
COCTABJISATh TEHOTUITUYECKUE CXEMBI
CKpCIMBaHUs JIJIsl Pa3HbIX THUIIOB
HaCJIeIOBaHHUS MPU3HAKOB y
OpPraHW3MOB, COCTaBJIATH  CXEMBI
MepeHoca BEHICCTB M DHEPIUU B

yMeTh:

pemate OMONOrHYecKHue 3ajadu,
COCTAaBJISITh TEHOTUITMYECKUE
CXeMbl  CKpelIMBaHHs  JJid
pa3HBIX THUIOB HACJIEIOBAHHUS
MPU3HAKOB Yy  OpPraHU3MOB,
COCTaBJIATh CXEMbI IEpeHOca
BEIIECTB u SHEPrUuu B

yMeeT pemaTh OHOJIOrHMYecKHue
3a/1a4y, COCTaBJIATh
T€HOTUIIMYECKUE CXEMBI
CKPEIIMBAHMS [UIsl Pa3HBIX THUIIOB
HAaCcJIeOBaHUs  IPU3HAKOB Y
OpPraHU3MOB, COCTaBIATh CXEMBI
[IEPEHOCa BEUIECTB U DHEPrUU B
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sKocucTeMax  (Lemd  TUTaHus, | 3KocucTeMax (Llend MHUTaHuA, | SKocucTeMax (Lenu MHTaHuf,
TMUIIEBHIE CETH); TMUILEBHIE CETH); MUIIEBHIE CETH);

9) copMHPOBAaHHOCTH  YMEHHI | yMeTh: yMEET KPUTHUYECKU OILICHUBATH
KPUTHYECKH OLICHUBATh | KPUTHYECKU OLIEHUBATH | HH(OpPMALIUIO  OHOJIOTHYECKOTO
nHpOpMAaIIHIO Ouosoruueckoro | HHGOpMau OHOJOTHYECKOTO | COJEPKAHMUSA, BKJTIOYAIOIITYIO
coJiep>KaHus, BKJIIOUAIOIIYIO | COJEpKaHus, BKJIIOUAIOIIYIO | IICEBJAOHAYYHbIE  3HAHHUS U3
TNICEB/IOHAYYHBIC 3HAHUS U3 | IICEBJIOHAYYHBIC  3HAHUS M3 | Pa3IIMYHBIX HCTOYHHUKOB
Pa3IMYHbIX HCTOYHUKOB (CpEACTBa | PA3IUYHBIX UCTOYHHUKOB | (cpeacTBa MaccoBOM
MaccoBoil HMH(pOpMaIMK, HAY4YHO- | (CpeACTBa MaccoBO# | HH(pOpMAIHH, Hay4yHO-
MOMYJISIPHBIE MaTepuaibl); | nHhOpMaLuy, HAy4YHO- | MOMYJISIPHbIE MaTepHabl);
MHTEPIPETHPOBATH STHYECKHUE | TOMYIISIPHBIC MaTepHualibl); | KHTEPIPETUPOBATE  ITUYECKHE
aCTEeKTHI COBPEMEHHBIX | UHTEPIPETUPOBATh  ITUYECKUE | ACTIEKThI COBpPEMEHHBIX
WCCIICIOBAaHHIA B OMOJIOTHH, | aCHIEKTHI COBPEMEHHBIX | HCCIIEJIOBaHUH B OHOJIOTHH,
MEIUIINHE, OMOTEXHOJIOTUH; | UCCIIEAOBAaHUNH B OMOJIOTHH, | MEIUIIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh rio0abHbBIC | MEIUIIMHE, OMOTEXHOJIOTUH; | PACCMATPHBATh rio0anbHbIe
9KOJIOTHYECKUE MpoOJIeMbI | pacCMaTpUBATh J100aNbHbIE | SKOJOTHYECKHE po0OIeMbI
COBPEMEHHOCTH, (OPMHPOBATH TIO | SIKOJIOTUYECKHE npoOJIeMbl | COBPEMEHHOCTH,  (OPMHUPOBATH
OTHOIICHHWIO K HUM COOCTBEHHYIO | COBPEMEHHOCTH, (OpPMHpOBaTh | IO  OTHOUICHHIO K  HUM
MIO3HIINIO; M0  OTHOWICHHIO K  HUM | COOCTBEHHYIO MO3HUIIHIO

COOCTBEHHYIO MO3HUIIUIO;

10)copmMupoBaHHOCTD YMEHUH | yMeTh: yMeeT co37aBaTh COOCTBEHHBIC
CO3/1aBaTh COOCTBEHHBIE | CO3/1aBaTh COOCTBEHHBIC | TUCHMEHHBIC U YCTHBIE
MUCbMEHHBIE U YCTHBIE COOOILIEHMS | MMChbMEHHBIE u YCTHBIE | COOOLIEHHUS Ha OCHOBE
Ha OCHOBE OMOJIOrMYeCKON | COOOIIEHUS Ha OCHOBE | Ononoruueckoi MHGoOpMauu U3
uHboOpMalUM M3 HECKOJbKUX | OMOJIOTrMUeCcKOi MH(pOpMALUU U3 | HECKOJIbKUX UCTOYHHUKOB,
HCTOYHHUKOB, IPaMOTHO | HECKOJIBKUX WCTOYHUKOB, | TPAMOTHO UCTIOJTb30BATh
MCIOJIb30BaTh MOHSITUIHBIN anmapar | TpaMOTHO WCIIOJIb30BaTh | MOHATHIHBIN anmapaT OUOIOTUN

OHOJIOTHH.

MOHATUMHBIN annapaTt OMOJIOTHH.

24




		2025-07-02T10:41:59+0300
	Голиков Сергей Павлович




