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Pabouas mporpamMma yueOHOM TUCITUTUTMHBI pa3padoTaHa Ha OCHOBE:
- @enepanbHOrO TOCYAapCTBEHHOTO 00pa30BaTENBLHOTO CTaHapTa CPeJHEro o0mero oopa3oBaHus
(yTBepikaeH nmpukazoM MuHucTepcTBa oOpazoBanus u Hayku P® ot 17.05.2012 r. N 413, pemakuus ot
12.02.2025 r.);
- ®epepanbHOI 00pa30BaTETFHON IPOTPAMMBI CpeaHero 001Iero oopa3zoBanus (YTBEpXKIeHA TPUKAZ0M
Munuctepcta pocBemenus PO ot 18.05.2023 r. N 371, pemakmus 10.11.2025r.);
- mpuka3oB Munuctepctsa npocsenieHus PO ot 08.10.2025 r. Ne 729 u ot 10.11.20251. Ne 808;
- [IpumepHoii paboueit mporpaMMbI 00ITIE00pPa30BaTEIEHON AUCIUIUIAHEI « Broorusy mis
npodeccuoHaNbHBIX 00pa3oBaTeIbHBIX Opranu3anuil (0JoopeHa Ha 3acexanuu [lenarornueckoro coBera
OI'bOY AITO UPIIO mpotokoirom Ne6/2025 ot 18.04.2025 1.).

Opranunzanus-pazpadotunk: [ATIOY «bpsiHCKHH TEXHUKYM MUTAHUS U TOPTOBIIM.
Pazpaborumnk:

Turtopenko I.A., npenogaBatens 'AIIOY «bpsHCKHI TEXHUKYM DUTaHUSI U TOPTOBIIMD.
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1.  OBLIASI XAPAKTEPUCTHKA ITPOTAMMBI YYEBHO
JUCHUTIIMHBI

1.1. O6saacTh NpUMEHEHHUs POrPAMMbI
Pabouas nmporpamma yueOHON IUCHUIUIMHBI SBIISETCS YACTHIO MPOTPaMMBbl OJATOTOBKU
KkBaM(puLMpoBaHHbIX padounx, cayxkanmx ([ITIKPC) 43.01.09 IloBap, koHauTep.

1.2. MecTo JIMCUMIUVIMHBI B CTPYKTYpPe OCHOBHOW mnpodeccHoHAIbLHOM
o0pa3oBaTeqibHON mporpammbl: yueOHas aucrummHa OJI.13 buomorust oTHocuTcs K
00111e00pa30BaTEILHOMY ITHKITY.

1.3. eam wm 3axayM JMCHUILIMHBI - TPeOOBAaHMA K pe3yJbTaTaM OCBOCHHS
AUCUMILIHHBI:

B pe3ynbTaTe 0cBOE€HUS TUCUUIUIMHBI 00YYaroOINiics JOHKEH YMeTh:

- pacKpbIBaTh COJEPKaHUE OMOJIOTHYECKUX TEPMHUHOB U MOHSITHH: *KU3Hb, KIETKA,
OpranmsmM, Meraboiau3M (OOMEH BELEeCTB M MPEBpAlllEHUE OSHEpPruu), TOMeocTa3
(camoperyssinus), ypOBHEBasi OpraHU3alMs SKUBBIX CHCTEM, CaMOBOCIIPOU3BEICHUE
(penponykiusi), HacJAEACTBEHHOCTh, U3MEHYHBOCTh, POCT U PAa3BUTHE;

- u3jaraTb OHWOJOrMYECKHME TeOopuu (KJIETOYHasi, XPOMOCOMHAas, MYTAllMOHHAasd,
LEHTpaJlbHasl JOTrMa MOJEKYyJsIpHOM Oumosiorun), 3akoHbl (I'. Menaens, T. Moprana, H.HU.
BaBunoBa) u ydeHus (0 LIEHTpax MHOrooOpa3us M IMPOUCXOKIEHUS KYJIbTYpPHBIX PacTEHUI
H.W. BaBuiiosa), onpeaensiTh rpaHULbl UX IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

- BJa/IeTh METOJaMU HAYYHOI'O MO3HAHHUS B OMOJIOTMU: HAOJIIOJIEHUE U ONKCAaHUE
KUBBIX CHCTEM, IPOLIECCOB W SBJICHUM, OpraHu3auus U MPOBEIECHUE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIABM)KCHHE TUIIOTE3bl, BBISBICHUE 3aBHUCHUMOCTH MEXAY MCCIENTyEeMbIMU
BEJIMUYMHAMHU, OOBSICHEHUE TOJMYUYEHHBIX PE3YyJbTaTOB, HCIOIb30BAHHBIX HAYUYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHUE JeJlaTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTATOB;

- BBIJIETISITh CYIIECTBEHHbIE NMPU3HAKH BHPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA BEIECTB
Y TIPEBPAILEHUS SHEPTUU B KJIIETKE, POTOCUHTE3A, MIIACTUYECKOTO U YHEPreTUHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEi103a, OIJI0IOTBOPEHHUS, PA3MHOKEHUS1, UHIUBUTYIbHOTO PAa3BUTHS
opraHu3Ma (OHTOTEHE3);

- OPUMEHSTH MOJYyYEHHBIE 3HAHUS JIJIsl OOBSICHEHUS] OMOJIOTMYECKUX MPOIECCOB U
ABJICHUM, JUIsI TIPUHATHUS TPAKTUYECKUX PEIIeHUH B TOBCEIHEBHOM KU3HU C ILENbIO
obecrnieyeHus: 0€30MaCHOCTH CBOETO 3JI0POBbSI U 3JI0POBbSI OKPYKAIOIIUX JIFOJICH, COOTIOICHUS
HOPM I'paMOTHOTO MOBEACHUSI B OKpY>KaloIlel MPUPOTHON cpe/ie, MTOHUMaHHe HEOOXOAUMOCTH
HCIIOJIb30BaHUSl TOCTHKEHUI COBPEMEHHOW OMOJIOTMH M OMOTEXHOJIOTHM AJIs palliOHAIBHOTO
IIPUPOIONOJIE30BAHNS;

- pelath 3JeMEHTapHble TI'eHeTHMYeCKHe 3aJadyd Ha MOHO- U JUTHOpUIHOE
CKpEIlMBaHUE, CLEIUICHHOE HACJIeJOBAHUE, COCTABIIATH CXEMbl MOHOTHOPHUTHOTO CKPEIIMBAHHUS
1T TIpe/ICKa3aHus HacJIe0BaHus IPU3HAKOB Y OPraHU3MOB;

- BBITIOJIHSTH JIAOOPATOPHBIC U MPAKTHUECKHEe padOThl, COOJIIONATh MpaBHia MPHU
pabote ¢ yueOHBIM U TaO0OPATOPHBIM 000PYJOBAHUEM;

- KPUTUYECKHU OLIEHWBATh M WMHTEPHPETUPOBATH HHPOpPMALUIO OHOJIOTHYECKOTO
COJIEpKaHusl, BKIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS U3 PA3IUYHBIX UCTOYHHUKOB (CpelcTBa
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MaccoBOM H(OpMaIK, HayYHO-TTOMYJIIPHBIE MAaT€pPHAIIbl), STUYECKUE ACTIEKThI COBPEMEHHBIX
UCCJIeIOBAaHUN B OMOJIOTHH, MEIULIUHE, OMOTEXHOJIOTHH;

- co3JaBaTh COOCTBEHHBbIE THCHBMEHHBIE U YCTHBIE COOOIIeHus, 0000mas
OMOJIOTUYECKYI0 HH(OpPMAIMI0O U3 HECKOJIBKUX HCTOYHMKOB, TPaAaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmapat OMOJOTUY;

- PacCKpBIBaTh COJIEPIKAHKE OMOJIOTHYCCKUX TEPMUHOB M TTOHSTUHN: BU/I, TOITYJISIIHS,
reHo(OH/, SBONIONMS, JBIXKYyIIKME CHIbl ((aKTOpbl) SBOJIONUH, MPUCIOCOOIEHHOCTD
OpraHM3MOB, BHUA000pa30BaHUE, OHKOJOTMYECKHE (PaKTOpPhI, D3KOCHCTEMA, MPOIYLIEHTHI,
KOHCYMEHTBI, PeIyIICHTHI, LIETIH MUTAaHUsA, SKOJIOTHYeCcKas MupamMua, bnoreoreHos, ouocdepa;

- u3jlaraTb OMOJOrMyeckue Teopuu (3BomrouMoHHas Teopusa Y. JlapBuHa,
CUHTETUYECKasi TEOpHUs HBOJIIOIUH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOABIIIEBOTO CXOJCTBA
K.M. bapa, uepeioBanus IIIaBHbIX HanpaBieHUl u mytei spomonuu A.H. CeBeprioBa, yueHus
o 6uocepe B.1. Bepnaickoro), orpeaensaTs rpaHullbl KX IPUMEHUMOCTH K dKUBBIM CUCTEMAaM;

- BBIJICNIATH CYIIECTBEHHBIE MTPU3HAKN CTPOCHUS OMOJOTUYECKUX 0OBEKTOB: BUJIOB,
HOMYJISIUM, TPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOTEOLIEHO30B M SKOCHUCTEM,
OCOOCHHOCTH  TPOLIECCOB:  HACJIEICTBEHHOW HW3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa,
BUJ1000pa30BaHusl, MPUCIOCOOICHHOCTH OPraHU3MOB, IEUCTBUS 3KOJOTUYECKUX (PAaKTOPOB HA
OpraHU3MBbl, [IEPEHOCA BEUIECTB U TOTOKA SHEPTUU B SKOCUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUI
B DKOCUCTEMAX CBOEW MECTHOCTH, KPyrOBOpPOTa BEUIECTB M OMOreOXMMHYECKUX LHUKIOB B
ouocdepe;

- pemarh 3JIEMEHTApHbIE OMOJOTMYECKHUE 3aJauyd, COCTaBIATH CXEMbl IEpEeHoca
BEIIIECTB U PHEPTHUH B IKOCHUCTEMAaX (LI MUTAHUSA);

- KPUTUYECKH OLIEHUBATh W HMHTEPIPETUPOBATH HMHPOPMALUIO OHOJIOTHYECKOTO
COJIEpKaHMsl, BKIIIOYAIOUIYIO MCEBJIOHAYYHBIE 3HAHUS M3 PA3IMYHBIX HCTOYHUKOB (CpelaCTBa
MaccoBOi WH(GOPMAINK, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), pacCMaTpPHUBATh TJIOOATbHbBIC
HKOJIOTMYECKHE MPOOJIEeMbl COBPEMEHHOCTH, (HOPMHUpPOBATH MO OTHOUIEHHIO K HUM
COOCTBEHHYIO TIO3HUIIHIO.

B pe3ynbTate 0CBOCHHS TUCIUILTAHBI 00YYaIOMUNACS JOJIKEH 3HATh:

- MECTO U POJIb OMOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B
(GOpMHpPOBAaHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KApTUHBI MHUpa M  HAy4YHOIO

MHUPOBO33PEHUS;
- BKJIAJI POCCHUMCKUX M 3apyO€KHBIX YUYEHBIX—OHMOJOrOB B pa3BUTUE OMOJIOTHUU,
(YHKIMOHATBHON T'PaMOTHOCTH YyeJioBeKa JJI PEIICHM )KU3HEHHBIX 3a/1a4.



B pesynbTaTe 0CcBOCHUS TUCHUILIUHBI POPMUPYIOTCS OOLIUE KOMITETEHIIUNA:

Kon HaumeHoBaHue 00IIUX KOMIIeTEHIIUIA
OK 01 BreiOupats criocoObl pelieHus 3aga4  Mpo(ecCHOHATBHON  JIEATEIBHOCTH TMPUMEHHUTEIBHO K
'| pa3MYHBIM KOHTEKCTaM

Hcnonb30BaTh COBpEMEHHBIC CPEJCTBA IOMCKA, aHAIW3a M HWHTEPIpETAlMK HHGOPMAIIHH.

OK 02.| Ucnonp3oBarh HHGMOPMAIIMOHHBIE TEXHOJOTMHM JUIS BBIIOJIHEHUS 33a4ad  MpOo(decCHOHATBHON
JCSITEIIBHOCTH.

OK 04.| DddexTuBHO B3aMMOACHCTBOBATH M pab0OTaTh B KOJUIEKTUBE U KOMaH/IE
CopeiicTBOBaTh COXPAHCHHUIO OKPYKAIOIICH CPEJbl, PECYPCOCOEPEIKEHUIO, TPUMEHSITH 3HAHUS

OK 07.| 00 u3MeHEeHWH KIMMara, MPUHIUIEI OCpPEXIIMBOTO MPOU3BOJACTBA, d(PPEKTHUBHO NEHWCTBOBATh B
Ype3BBIYANHBIX CHUTYAITHSIX

[lepeuenb mpodeccHOHANBHBIX KOMIETEHIUH, 3JIEMEHTBl KOTOPBIX (OPMHUPYIOTCS B

paMKaXxX OUCIHUIITIAHBI.

Kopn HanmMeHoBaHMe BHIOB J1eSITeJILHOCTH M PO eCCHOHATbHBIX KOMIIeTEeHIHIi

B2 Ilpuzomoenenue, ohopmnenus u no02omoBKU K peanu3ayuu 20paiux 071100, KyJIUHAPHBIX U30enuil,

34KyCOK pa3u006pa3uozo accopmumernma

[IK 2.

OpraHu3oBbIBaTh IMOATOTOBKY pabodyMx MecT, 00OpyAOBaHMs, CbIpbsi, MaTEpHaJOB I
1. | IpuUrOTOBNCHHUS TOPAYMX OO, KYJMHAPHBIX H3JENUH, 3aKyCOK CII0)KHOTO aCCOPTUMEHTa B
COOTBETCTBUU C UHCTPYKIUSAMHU U PETIIAMEHTAMH.




2. CTPYKTYPA U COJIP’KAHUE YUEBHOM JUCIUILIVHBI

2.1. OO0BbéM y4ueOHOM JUCHUIIMHBI M BUAbI Y4eOHOH padoThl

Bun yueOHoi padoThI Oo0bem
4acoB

O0bem nporpamMmsl 72

B TOM YHCJIC:

TEOPETUUECKOE 00yUeHHe 28

7abopaTOpHBIC 3aHATHUS 0

paKTUYECKHE pabOThI 42

camocCTOsITeNIbHas paboTa 0

KOHCYJIbTaINH 0

IIpome:xyrouyHnas arrecrauus B popme 5

Au(pPpepeHIMPOBAHHOIO 3a4eTa




2.2. TemaTu4ecKuii NJIAH U coJiepKaHue Y4eOHOM TMCIMILTUHBI

MpakTUIeckas padboTa)

2 2=
H Copep:xaHue y4e0HOr0 MaTepHaa, JabopaTopHble padoThl H MPAKTHYECKHUE 3aHATHS, = z g
anMMeHOBaHMe Pa3/lesI0B U TeM = Tun 3ansaTus =5
camMoCTOsITeJIbHAasi padoTa 00y4aroUIuXcs ) S =
3 =
O [~
g =
1 2 3 4 5
O/1. 13 Buoaorus 72
Pa3nes 1. buosaorus kak Hayka. JKuBbie cCMCTEMbI H MX OPraHu3alui. 2
Tewma 1.1. bronorus B cucreMe HayK. briomornst kak Hayka. CBsI3M OHOJIOTHH C OOIIECCTBEHHBIMH, TEXHHYSCKUMH M APYTUMH €CTECTBCHHBIMHU
O01mas xapakTepUCTHKA KU3HH. HaykaMu, (uinocodueli, penmurue, STUKOW, SCTETHKOH W mpaBoM. Pomp Owmomorumm B (opMuUpOBaHHU
COBpEMEHHOW Hay4HOH KapTUHBI Mupa. CrcTemMa OHOJIOrHYeCKUX HayK. MeTo/ sl O3HAHUS JKUBOM MPUPO/IB] KoOMGHHADOBAHHELH YPOK
(HaOJr0o/IcCHUE, DKCICPUMEHT, OMHCAHHWE, M3MEPEHHUE, KJIACCH(HKAIWSA, MOJCIUPOBAHHE, CTATUCTHYECKas 2 ) ~ |OK 02.
00paboTka naHHbIX). JKuBble cucTeMbl (OMOCHCTEMBI) KaK MPEeAMET M3yueHHs: Onojorud. OTIHYHe KHUBBIX (YpOK-JIeKILi, ypoK
CUCTEM OT HeopraHuveckod mpupojnbl. CBOWCTBa OMOCHUCTEM U WX pa3zHOOOpaswe.YPOBHU OpraHHU3AINH npaxTuieckas pagora)
OMOCHCTEM:  MOJIEKYJISIPHO-TEHETUYECKUM,  KJICTOYHBIH, OpraHU3MEHHBIH, MOMYJSIHOHHO-BUIOBOM,
PKOCHCTEMHBIH (OMO - reoleHOTHUECKHiT), OnochepHbIi.
Pa3gen 2 XuMu4ecKuii cocTaB M CTPOeHHE KJIETKH 12
Tema 2.1. XUMHYECKUH COCTAaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAaKpO3JEMEHThI, MHKpOdJIeMeHThl. Boma w v
XuMHYECKU cocTaB KIeTKU. Bona MUHEpalbHbIe BemecTBa. OyHKINK BOIBI 1 MHHEPAJIBHEIX BEIIECTB B KieTke. [loqnep:kaHie 0cCMOTHIECKOTO| 2 DOI COBEPIICHCTBOBAMHA
1 MMHEpAIbHBIE BEIECTBA. Gananca. 3YH (ypok — OpaKTHKyM)
Tema 2.2. beku. CocTaB u CTpoeHHE OENKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezaMeHMMEbIC W 3aMCHHMBIC
benku. CoctaB u cTpoeHHe OEIIKOB. AMHHOKHUCIIOTBI. AMMHOKHCIIOTHBI COCTaB. YPOBHHM CTPYKTYPBl OEIKOBOW MOJEKyJbl (TIepBHUYHAS,
'Yriesoasl. JInunuasl. BTOPUYHAS, TPETHYHAs W YETBEPTHUYHAs CTPYKTypa). XUMHUECKHE CBOWCTBa OenkoB. buomormaeckne Ypok u3zydeHus HOBOro
(hyHKIMK OCNTKOB. YTJIEBOABI: MOHOCAXapHU bl (TJIFOK03a, pru003a U 1e30KCHpH003a), qrucaxapuabl (caxaposa,| 2 MaTepuaia OK 01.
lMaKkTO3a) U MmoJIMcaxapusl (KpaxMmall, TIIHKOTeH, IeJITI0J103a). bruomornyeckue GyHKINN yrieBoaoB. JIunumbr: (YpOoK — JieKiius) OK 02.
TpurIAIepuabl, Qoconumuas, crepouabl. [ uapodunsHO-THAPOGOOHEIE CBOicTBA. bHonormueckue OK 04.
byaxumn nnunos. CpaBHEHHE YTIICBOJIOB, OEIKOB M JIMMH/I0B KAK HCTOYHUKOB SHEPTHH. IIK 2.1.
Tema 2.3. ®epMeHTHI — OHOIOTHUECKHE Depmenmul — Ouonocuyeckue xamanusamopwvl. Cmpoenue epmenma: aKxmusHulil yewmp, cyocmpamuas VPOK U3y4eHus HOBOTO
KaTaau3aTOpHI. cneyughuunocmo. Kogepmenmor. Bumamunvl. Omauuus pepmenmos om Heopeanuieckux Kamaiuzamopos. 2 MaTepuana
(YpOoK — JeKIus)
Tema 2.4. HyknennoBbie kucyiotsl. AT®. [Hykneunoswsie kucnotel: JJHK u PHK. HyxieoTunbl — MOHOMEpHI HYKJIEHMHOBBIX KuciaoT. CTpoeHue W KoMOUHHPOBaHHBIN YPOK
byrkmun JJHK. Ctpoenne u ¢pynkunu PHK. AT®: cTtpoenune u pyHKIHN. 2 (ypOoK-IIeKIHs, YPOK —




Tema 2.5. UcTopus 1 METOIBI U3yUYEHUS
kieTku. Knerounas teopus. Knetka xak
LIETOCTHAS JKUBAsA CUCTEMA.

[{uronoruss — Hayka o kneTke. Kieroynas Teopust — npuMep B3aUMOJICHCTBHS UAEH M (AKTOB B HAYYHOM
Mo3HaHWU. MeTonbl n3ydeHus KIeTkd. KieTka Kak menocTHas uBas cuctema. OOIue Mpu3HaKM KIETOK:
BaMKHyTas Hapyx)Has MeMOpaHa, Moiekynbl JJHK kak renHeTrueckuii anmapar, cucreMa cuaTe3a oenka. Thms

Ypok u3ydeHus HOBOro

KIETOK: JyKapHOTHUYeCcKas M mpokapuoThueckas. OcOOEHHOCTH CTPOCHUS NPOKapHOTHYECKOH KIETKH.| 2 MaTepHana
Knetounasi crenka Oakrepuil. CTpoeHHE SyKapHOTHUECKOW KieTku. OCHOBHBIE OTJIMYHS PACTHTEIBHOM, (ypox — nek1ust)
PKIBOTHOHN M IpHOHO KieTKH. [IoBEpXHOCTHBIE CTPYKTYpBI — KJIETOYHAS CTCHKA, TIIMKOKAJIMKC, UX (PyHKIUH.
[MnazMatudeckas MmeMOpaHa, e CBOMCTBA U (YHKITHH.
Tema 2.6. CTpoeHHe dyKapHOTHIECKON [uTorurasma u ee opranounsl. OqHomemOpanHbie opranonasl kietku: JIIC, ammapaT ['obmku, TH30COMBL.
KJICTKH. [TomyaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHAPUH, IIacTubl. [IpoucxoxkaeHne MUTOXOHIPUN U IIIIACTUA.
o YPOK COBEpILICHCTBOBaHMSL
Bunbl miactun. HememOpanHbie opraHoH/Ib! KJIETKU: PUOOCOMBI, KIIETOYHBIH LIEHTP, IEHTPHOIH, PECHUYKH,| 2 3VH B
PKryTUKH. DyHKIIMK OPraHOUIOB KISTKH. BKiItodueHus. Sapo — peryasaTopHbli HeHTp KieTku. CTpoeHue sapa: (YPOK — mpaKTHKyM)
s nepHas 000J104Ka, KapuoIla3Ma, XPOMAaTHH, SAPBIIIKO. XpOMOCOMBI. TpaHCHOPT BEIIECTB B KIIETKE.
Paznes 3. JKuzHenesiTeJbHOCTh KJICTKH 12
Tema 3.1. O0men Bemect. [Tnactuueckuii [(OOMeH BemecTB, WK MeTab0IM3M. ACCUMIIISIINS (ITACTHYECKUI 0OOMEH) M TUCCUMMIISLMSL (S HEPreTHIECKHIH
oOmeH. PoTocuHTe3. XeMOCHHTES. 0OMEH) — IBe CTOPOHBI EIMHOTO Ipoliecca MeTabonn3ma. Poib 3aKOHOB COXpaHEHUsI BELIECTBA U SHEPTUH B
MOHUMaHUK MeTaboynm3Mma. Tumbl oOMeHa BellecTB: aBTOTPOGHBIN U rerepoTpodHsiii. Poas dhepMeHTOB B Ypok uzydeHust HOBOTO
0OMEHe BEIeCTB M IIPEBPAIICHNH SHEPTHH B KieTke. PoTocuHTe3. CBeToBast M TeMHOBas (a3sl poTocuHTE3a.| 2 MarepHana
Peaktmn ¢orocunTe3a. IPPekTuBHOCT (PoTOocHHTE3a. 3HaueHHWe (OTOCHHTE3a AN JKM3HM Ha 3emile. (ypox — nekuus)
Bnusaue ycnoBuil cpensl Ha ()OTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €r0 NMPOAYKTUBHOCTH Y KYJIBTYPHBIX
acTeHHd. XeMocHHTe3. XeMOCHHTE3UpYIolue OakTepuy. 3HaueHHE XeMOCHHTE3a JUIsl )KU3HH Ha 3eMile.
Tewma 3.2. DHepreTHdecKuil OOMEH. DHepreTUYecknii OOMEH B KIETKe. PacIierieHne BEIIeCcTB, BBIACICHUE M aKKyMYJIHPOBAaHHE SHEPTUH B YPpok u3ydeHus HOBOro
KJIeTKe. DTarnbl SHepreTuieckoro oomena. ['nmikonns. bpoxkenne u ero Buapl. Kucnopoanoe oxucnenue, wiy| 2 MarepHana OK 01
KiaeTouHoe apixanue. OkuciutensHoe hochopunupoanue. IhHEKTHBHOCTh YHEPIeTHUECKOr0 0OMEHa. (YpoK — Jiekuusi) OK 0 2'
Tema 3.3. buocuntes Genka. Peakiiun MaTpu4aHoro cuntesa. I'enernueckas unpopmarus u JJHK. Peannzanums renerndeckoii nHbpopManum YPOK H3ydeHust HOBOTO OK 0 4'
B KieTke. [ eHeTHyeckuii KoJ U ero cBoiicTBa. TpaHckpumnus — Matpuusblii cunre3 PHK. Tpauncmsauus - 2 Marepuaia K 2 1'
OrocuHTe3 Oenka. Dranbl TpaHcasiuui. KonupoBanue aMuHOKHCIOT. Posib pubocoM B OMOCHHTE3E OeJIKa. (YpOoK — JeKItus) o
Tema 3.4. Pemenue 3aqau Ha onpenenenue [[panckpunuus — wMarpuudbelii cuHTe3 PHK. Tpancmamus — OuocuHTe3 Oenxa. DTambl TPaHCISLINH. 2 VYPok COBEPILICHCTBOBAHUS
[IOCJIEI0BATEIbHOCTU HYKJIEOTH/IOB. [KoaupoBaHue aMMHOKHCIIOT. 3YH (ypok — IpakTHKyM)
Tema 3.5. Hexnerounsie popmsl xu3Hu — [Hexknetounsie GopMel xu3HU — BUpYCHL. VicTopus otkpeitus BupycoB (. 1. MBanosckuii). OcobenHocTH, KoMGHHHpOBaHHbIi YpoK
BHPYCHI. CTPOCHHS M JKM3HEHHOTO IMKJIAa BUpPYcOB. bakrepmodaru. Bonesnn pacteHwid, )KHBOTHBIX M YEIOBEKa,
BEI3BIBaeMbIe BHpycamu. Bupyc mmmynonmedpummra genmoreka (BMY) — BozOymurens CIIN[la. Ob6parnas 2 (ypox-siexi, ypok —
[TPaHCKPHIILIHS, peBepTa3a M nHTerpasa. [Ipoduinakruka pacrpocTpaHeHus] BUPYCHBIX 3a00J1€BaHHH. npaKTieckas padora)
Tema 3.6. Undexumonnsie 3adoneBanust 1 |[OpraHn3aiys CEMHUHAPCKOTO 3aHATHA C TIPEIBApUTENbHOM TOATOTOBKOW IO  aKTyaJIbHOH Teme 2 YPoK COBEpLICHCTBOBAHUS
PIMIEMHH B UICTOPUU YEJIOBEUECTBA. COBPEMEHHOCTH. 3YH (ypok — IpakTUKyM)
Pa3gen 4. PazMHoOkeHHe U HHAUBUAYAIbHOE Pa3BUTHE OPTAaHU3MOB 8




Tema 4.1. J)Ku3HEHHBIN IIUKIT KJICTKH.
Jlenerune kneTkn. MuTo3.

KneTouHbli LUK, WM XKU3HEHHBIM LUWKN KieTku. MHTepdaza m muro3. Ilpomeccwl, mporekaromiye B
mHTepdase. Perumkanus — peakuns marpraHoro cuaTe3a JJHK. Ctpoerne xpomMocoMm. XpoMocoMHEIH Habop
— KapHOTHIl. JIUTUTONTHBIN M TAIUTOMIHBIA XPOMOCOMHBIE HaOOpHI. XpoMaTunasl. L{uTonorndeckne 0OCHOBHI

KomOuHMpOBaHHEIHA ypOK

2 (Yypok-nekuusi, ypoK —
[Pa3MHOXKCHHUSI W WHAWBHUIYaJTbHOTO Pa3BUTUS OpraHm3MoB. JlemeHwe xieTknm — muto3. CTagmm MUTO3a. HpaKTHUecKas pabora)
[Ipouecchl, MPOUCXOISALINE HAa Ppa3HbIX CTaAUAX MUTO3a. bruonoruueckuii cMpici MmuTo3a. [Iporpammupyemast p p
rHOeIh KJIETKU — aronTo3.
Tewma 4.2. ®opMbI pa3MHOXKECHUS DopMBI pa3MHOKEHHS OPTaHU3MOB: OECIIONIoe U MOJI0BOe. BHUIBI Oecrionoro pa3MHOKEHUS: JelICHHE HaJaBOE
OpTaHU3MOB. M TIOYKOBAHHUE OJTHO- ¥ MHOTOKJICTOUHBIX, CIIOPOOOPa30BaHNE, BETETATHBHOE Pa3MHOXKEHHE. VICKycCTBEHHOE 2 YPOK COBEPIICHCTBOBAHUS
KIIOHMPOBaHUE OPraHU3MOB, €ro 3HauyeHue Mid cenekuud. llonoBoe pasMHOKEHHE, €ro OTJIMYHUA OT| 3VH (ypok — npaktukym) |OK 01.
Gecrosioro. OK 02.
Tema 4.3. Meiio3. O6pazoBaHue U Meiio3. Ctanuu meiosa. [Iporecchl, mpoucxonsiiue Ha cTaausx Meiosa. [loBegeHrne XxpoMocoM B Melo3e. OK 04.
[Pa3BUTHE IIOJIOBBIX KJIETOK. Kpoccunrosep. buonoruueckuii cMbIc 1 3HaUeHHE Mero3a. ['amerorene3 — nporecc 00pa3oBaHMs MOJIOBBIX Kombunuposanssiii ypok 11K 2.1.
Ormog0TBOpEHHE. KJIETOK Y )KMBOTHBIX. [10/I0BBIE *Kene3bl: CEeMEHHHUKH U suuHUKH. OOpa3oBaHUe U Pa3BUTHE MOJIOBBIX KIETOK 2 (Yypox-nekuusi, ypok —
— ramer (CrepMaTo30u, SileKIeTKa) — cnepMmarorene3 U ooreHe3. OCOOEHHOCTH CTPOCHUS SUIEKIETOK U npakTH4yeckas pabora)
cniepmaTosonioB. OmnonorBopeHue. [lapTeHorenes.
Tewma 4.4. UnauBuayanbHOE pa3BUTHE MuauBuayaisHOE pa3BuTHE (OHTOreHE3). DMOPHOHAILHOE pa3BUTHE (3MOpUOTEHE3). DTaIbl SMOPHOHATIHLHOTO
OpTaHM3MOB. pasBUTHsI y TIO3BOHOYHBIX JKMBOTHBIX: NPOOJICHWE, TacTpylsamus, opraHoreHe3. I[locTamOpHoHanbHOE Y POk u3y4eHus: HOBOTO
pa3BuTHE. THUIBI TOCTIMOPHOHAIBHOTO PA3BHUTHSA: NMPSIMOE, HE MpsiMoe (JIMYMHOYHOE). Bimsune cpensl Ha| 2 MarepHana
[pa3BUTHE OPTaHU3MOB; (DAKTOPEI, CIIOCOOHBIE BEI3BIBATh BPOXKAECHHbIE ypoacTBa. POCT M pa3BuTHE pacTeHHH. (ypox — nexiust)
OHTOTreHe3 IBETKOBOT'O PACTEHHsI: CTPOSHHE CEMEHH, CTAIMU Pa3BUTHSL.
Pa3gen S. Hac/ieACTBEHHOCTh H H3MEHYHBOCTh OPraHM3MOB 10
Tema 5.1. 'eHeTuka — HayKa o [IpemMeT 1 337291 TCHETUKHU. POIIb IUTOIOTHN W SMOPHOJIOTHH B CTAHOBJICHWH T€HETUKH. BKIam poccuiickimx VoK H3VICHIS HOBOIO
HacJIEeCTBEHHOCTH U H3MEHUYHBOCTH. 1 3apyOEKHBIX YUEHBIX B Pa3BUTHE T€HETUKH. MeToIbI TeHETHKH (THOPHI0IOTHUECKHH, IINTOI €HETHIECKHH, 2 p M;’Te aia
MOJIEKYJISIPHO TeHeTndecKuii). OCHOBHBIE T€HEeTHYECKHE MOHATHS. [ eHeTHIeckasi CHMBOJIMKA, HCIIONIb3yeMast (ypoK fpnexum)
B CXeMaX CKpPEIIMBAHUII.
Tema 5.2. 3akOHOMEPHOCTH HacJe0BaHUsl [3aKOHOMEPHOCTH HaCJIeIOBaHUsI IPU3HAKOB, ycTaHOBIeHHbIE . MeneneM. MoHOrMOpHIHOE CKpEIIMBaHHUE.
[PU3HAKOB. 3akoH eqMHO00pa3usi MOPUIOB NEPBOro MNOKOJEeHUs. [IpaBHio NOMHHUPOBaHHS. 3aKOH pacCIIENICHUs KoMOMHUPOBAHHEL YPOK
npu3HakoB. ['mnores3a unctorel ramer. [lojHOE M HEemoaHOe AOMHHUpOBaHKe. J(MrHOpHIHOE CKpelliBaHKe. 2 i y{ OK 01.
3akOH HE3aBUCHMOI'O HACJEeJOBaHMs NMPHU3HAKOB. L[UTOreHeTHYECKE OCHOBBI AUTHOPHIHOTO CKPEIIMBAHUSI. (ypoK-Jiexii, ypox OK 02
IAHaTM3MPYIOILlee CKpelMBaHUe. VICIONb30BaHUE aHAIM3UPYIOWIETO CKPEUIMBAHHUS UL  OIpeesieHHs MpAKTHECKas padora) OK 04:
FeHOTHUIIa OCOOH. MK 2.1.
Tema 5.3. Pemenue 3a7a4 Ha onpejiesieHne [3aKOHOMEPHOCTH HACJICAOBaHUS TIPU3HAKOB, ycraHoBieHHble [. Mengenem. IlomHoe u  HemoiHOe YpOK coBEpIICHCTBOBAHUS
BEPOSITHOCTH BO3ZHUKHOBEHHS ITOMHHUpPOBaHNE. AHAJIU3MPYIOLIee CKpelluBaHWe. VICIoyb30BaHUE aHAJIM3HUPYIOMIETO CKPEIIUBaHUS | 2 3YH
HACJIE/ICTBEHHBIX IIPU3HAKOB. oTIpe/ieTIeHus] TeHOTHIIA OCOOH. (YpOK — IPaKTHKYM)
Tema 5.4. CueruieHHOE Haclle/0BaHUe CrermsieHHOe HacienoBaHHMe mnpu3HakoB. Pabora T. Moprana mo clemjeHHOMY HAacle[IOBaHHIO TEHOB. Y POk u3y4eHHs: HOBOTO
[IPH3HAKOB. Hapyuienue cuemsieHnsi T€HOB B Pe3yJbTaTe KPOCCHHIOBEpa. XPOMOCOMHasl TEOpHs HacleACTBEHHOCTH. 1 MaTtepuana

['eHeTHYECKHE KapThl.

(YpOK — JieKiius)
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["eHeTHKA YETIOBEKA.

Tema 5.5. I'enetnka nona. HacienoBanue
MIPU3HAKOB, CIETUICHHBIX C IIOJIOM.

['eHeTnka mosa. XpOMOCOMHOE OTpeAeNeHHe moja. AyTOCOMBI U TMOJIOBbIE XPOMOCOMBL. ['oMorameTHele U
reTeporaMeTHble OpraHu3MBL. HaciiemoBaHWe NPHU3HAKOB, CIEIUIEHHBIX C TOJNOB. ['eHeTWKa denoBeka.
Kapuotunm d9emoBeka. OCHOBHBIE METOABI TEHETHKH YeJOBEKa: TIE€HEaJOTHYeCKHi, OIHM3HEHOBHIH,
[IUTOTCHETHYCCKIH, OMOXUMUIECKIH, MOJIEKYISIpHO-TeHeTHYecKkuid. CoOBpeMEHHOE OIpeeNieHie TeHOTHIIA!
[TOJIHOTEHOMHOE CEKBEHUPOBAHME, TE€HOTUIIMpPOBaHHE, B TOM uyHcie ¢ nomompeo [IP-ananuza.
IHacnencTBenHnsle  3a00JieBaHMsT  YelOBEKa: TI'eHHble  Ooje3HH, OOJNIE3HM C  HACIEACTBEHHOMU
MPEIPACTION0KEHHOCTRIO, XPOMOCOMHBIE Oojie3Hn. CoMaTHYeCKHe M TeHepaTWBHBIE MyTanud. CTBOJIOBBIE
KJICTKH. [IpUHIMITBI 30POBOTO 00pa3a >KWU3HU, JUATHOCTHKH, MPO(PHUIAKTHKH U JICYCHUS TCHETHYCCKHUX
Oone3neif. MenuKo-TeHETHYECKOE  KOHCYJIBTHPOBAHME. 3HAUGHHE  MEIUIMHCKONM  TCHEeTHKH B
PEOTBPAIICHUH M JICYCHUH TCHETHIYCCKHX 3a00JICBaHUM YETI0BEKa.

YPoK cOBEpILIEHCTBOBaHMS
3VH (ypok — npakTHKyM)

Tema 5.6. 3aKkOHOMEPHOCTH U3MEHYUBOCTH.

3MeHUnBOCTE. Buapl HM3MEHUMBOCTH: HEHACJIEACTBEHHAsT U  HaclelAcTBeHHas. Posb  cpensl B
HEHACJIEICTBEHHOH M3MEHYMBOCTH. XapaKTepUCTHKAa MOIAM(UKAIMOHHONW W3MEHYMBOCTH. BapualMoHHBIN
psiA 1 BapualMoHHas kpuBas. Hopma peaxiuu mpusHaka. KonndecTBeHHbIE M KadyeCTBEHHBIC TIPU3HAKU U X
HopMa peakiuu. CBolicTBa MoAuQUKalMOHHOW W3MEHYMBOCTH. HacnencTBeHHas, WIM TeHOTHIIMYECKas
M3MEHYNBOCTh. KOMOMHATHBHAS M3MEHYMBOCTH. Mel03 M MOJOBOH IpoIecc — OCHOBA KOMOMHATHBHOHN
M3MEHYNBOCTH. MyTalMoHHast N3MEeHINBOCTh. Kiaccudukarys My tanuii: reHHbIE, XpOMOCOMHBIE, TEHOMHBIE.
Yactora n mpuunHBI MyTannii. MyTtareHHsle (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBCHHON
m3meHunBocty H. V. BaBunosa. BuesaepHast HaclIeJICTBEHHOCTh M U3MEHYUBOCTD.

YPpok u3ydeHuss HOBOro
MaTrepHana
(YpOK — JeKItus)

Paznen 6. Cestekuysi OpraHu3MoB, OCHOBbI OHMOTEXHOJIO0THH

[PACTEHUM U KUBOTHBIX.

Tema 6.1. Cenekuus Kak HayKa U IpoLecc.
MeToaBl B TOCTHKEHUS CEJIEKIINT

Cenexuus Kak HayKa U rpouecc. 3apokJIeHue celnekuu u fomectukanus. Yuenue H. Y. BaBunosa o nenrpax]
MHOT'000pa3ust ¥ MPOUCXOXKICHUS KYJIBTYPHBIX pacTeHHH. L{eHTPBI IPOUCXOXKICHHS JOMAITHIX JKHBOTHBIX.
Copr, opoza, urraMmm. COBpeMEHHbIC METOIbI CEICKIIMK. MacCOBBIN U HHIUBUAYAILHBIA OTOOPHI B CEICKIINU
pacTeHnii W >KMBOTHBIX. OIIEHKa JKCTephepa. BIM3KOPOJCTBEHHOE CKpellMBaHWe — HHOpHIWHT. Ywucras
muaus. CKpeluMBaHue YUCTBIX JUHHUMA. ['eTeposuc, uinn rubpuanas cuina. HepoJICcTBEHHOE CKpellnBaHUE —
ayTOpuaunr. OTnaneHHas TrHOpUAM3alMsS W ee ychnexd. VICKyCCTBEHHBIH MyTareHe3 M MOJydYeHUE
[MOJIUTLION/IOB.

KoMOuHMpOBaHHBIN YPOK
(ypok-nekuusi, ypoK —
MpaKkTU4ecKas padbora)

mpodeccuu.

Tema 6.2. BHOTEXHOJIOTUH B KU3HU U

\buomexHon02us Kaxk ompaciv npouzsoocmsa. I ennas undicenepus. dmanvl cozoanus pekomounanmuou JJHK
U mpanceeHnblx opeanusmos. Knemounas umnocenepus. Knemounvie xynomypul. MuKkpoknonauvbHoe
pazmuoocenue pacmenuil. Kionuposanue 6biCOKONPOOYKMUBHBIX CENbCKOXOZAUCIBEHHBIX OP2AHUIMOB.
Dronocuueckue u smuyeckue npodnemvl. I' MO — cenemuuecku MOOUDUYUPOBAHHBLE OPSAHUZMDL.

OcHogHblE HANPAGIEHUsL COBPEMEHHOU OUOMEXHONIO2UU 8 NPOPDECCUOHANLHOU OesiMelbHOCU Yel08eKd.

KoMOuHMpOBaHHBIN yPOK
(Ypok-Jekuusi, ypoxK —
MpaKTU4ecKas padoTa)

OHMOTEXHOIOTHH.

Tema 6.3. JlocTHKEeHHs OTEUECTBEHHBIX
[VIEHBIX B 00J1aCTH CEJICKIINA U

Opeanuszayusi CeMUHapCKo20 3aHAMUA ¢ NPeosapumenbHoll NoO20MOBKOU N0  AKMYAIbHOU meme
COBpEeMEHHOCIU.

YPpok COBEepLICHCTBOBAHUS
3VH (ypox — npakTuKyM)

OK 01.
OK 02.
OK 04.
OK 07.
MK 2.1.

IPazgen 7. IBoIIOIIMOHHAS OHOJIOTHS

IM3Yy4YCHUS. I/ICTOpI/IH pa3BUTUA

Tema 7.1. DBomronUs 1 METOAEI €€

MpeacTaBICHUH 00 YBOJIIOIIHH.

[IpennoChIKA BO3ZHUKHOBEHHUS 3BOJIIONMOHHOW TEOPHHU. DBOJIONUOHHAS TECOPHUS U €€ MECTO B OHOJIOTHH.
BriusiHEe SBOJIIOIMOHHOW TECOPUM HA pa3BUTHE OWOJOTMHM W JPYyruX HayK. CBUACTEIBCTBA IBOJIOIHH.
[TaneoHTONIOrMYECKHE: OCIIE0BATEILHOCTh  [OSBJICHUSI BHJOB B MNaJCOHTOJOIMYECKOW JICTOMHUCH,
nepexoaubie Gopmbl. buoreorpadudeckue: cxoacTBo W paznuyue GayH U (HIop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJICTBA M Pa3MiMsi SMOPHOHOB Pa3HBIX BHIOB IO3BOHOYHBIX. CpaBHUTENHHOA

KoMO1HNpOBaHHbIH ypOK
(YpOK-JIeKIHS, YPOK —
MpakTHIeckas padboTa)

OK 01.
OK 02.
OK 04.
MK 2.1.
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AHATOMHYECKHE: TOMOJIOTHYHBIC, aHaJOI'MYHbIEe, DPyIUMEHTAapHbIC OpraHbl, aTaBU3MbBL. MOJEKYJISPHO-
OMOXHMHYECKHE: CXOJCTBO MEXaHHW3MOB HACIICACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTeH y BCeX
DKMBBIX OpraHM3MOB. OBoironuoHHas teopus Y. apsuna. [IpenmocbUIkn BOSHUKHOBEHHS JapBHHH3MA.
/IBHOKYIIIHE CHITBI HBOJTIOLIMHU BUIOB 110 J{apBUHY (M30BITOYHOE Pa3MHOXKEHHE IIPH OTPAHUYEHHOCTH PECYPCOB,
HeolpeeNieHHas I3MEHYHBOCTh, 00pH0a 3a CyIIeCTBOBaHHME, €CTECTBEHHBIH 0TOOp). CHHTETHYEeCKasI TeOpHs
pBomroriK (CTD) 1 ee OCHOBHBIE TOJOKEHHUS.

Tewma 7.2. Bug: kputepun u CTpyKTypa.
[Morrystis KaK KaK dJIeMEeHTapHas
equHuIa BUa. J{BIKYIIHE CUIIBI
(31eMeHTapHbIe (GaKTOPhI) IBOJFOIHH.

MukposBosrorus. Tlomynsamus Kak eJUHHIA BUAA W SBOMOnNH. JBIKymue cribl ((haKTOpBI) 3BOIIONHN
BUIOB B IpHpone. MyTaIllMoOHHEIN Mporecc ¥ KOMOWHATHBHAS M3MEHUYUBOCTH. [IOMyIIAIIMOHHBIE BOJHBI U
Impeti¢ reHoB. M30Ms11HsT 1 MUTPALIUS.

Ypok u3ydeHus HOBOro
MaTrepHana
(YpoK — neKIus)

Tema 7.3 EctecTBeHHBIH 0TOOpP U €T0
(hopMBIL. Pe3ysIbTaThl 3BOIONUN:
PUCTIOCOOIEHHOCTh OPraHU3MOB U

EcrectBeHHbId 0TOOp — HampaBisitomui — ¢aktop 9Bomonuu. @DoOpMBI  €CTECTBEHHOTo  0TOOpA.
[TpucrnocoOieHHOCT OPraHu3MOB KaK pe3yJbTaT SBOJIOLMH. [IpuMepsl MpHCHOCOOJICHUH y OpraHu3MOB.
\Apomopo3bl ¥ uaMoamanTauuu. Bum u  BupooOpaszoBanue. Kpurtepunm Buma. OcHOBHblE (opMbl

Ypok coBepLIEHCTBOBAHHUS
3YH (ypok — IpakTUKyM)

BU1000pa3oBaHueE. BU000pa30BaHMsA: reorpauuecKoe, IKOJIOTHUECKOE.

Tema 7.4. HanpaBnenus u myTH MaxposBomrorsa. Dopmbl 3BoMONMK: (UIETHYSCKAsi, AWBEPreHTHAs, KOHBEPTeHTHAs, NapayieibHas.

MAKDOSBOJTIOLIIH YPOK COBEPIICHCTBOBAHUS
P LTHH. Heobparumocts 3Bomonun. IlponcxoxkneHne OT HECHEUHAIM3UPOBAHHBIX INpeAKoB. lIporpeccupyromias

CHenHaNu3anusl. AJaNTHBHAS PaJIAAIisL.

3VH (ypok — npakTHKyM)

Pasnen 8. BosHMKkHOBeHHe U Pa3BUTHE KU3HU Ha 3emuie

Tema 8.1. UcTopus xu3Hu Ha 3emiie U
METO/IbI €€ U3y4deHHs. [ urmoressr
MTPOUCXOXKACHUS KU3HU Ha 3eMIIe.

/loHay4YHBIE MPEACTAaBICHUS O 3apOXKICHUH XM3HU. HaydHble TMIOTE3bI BOHUKHOBEHUS XKM3HU Ha 3eMile:
abnoreHe3 W MaHCHEPMHs. XUMHYECKas SBOJIONMSA. AOHMOTCHHBIH CHHTE3 OPraHMYEeCKHMX BEIIECTB W3
HEOPraHMYECKUX. OKCIHEpUMEHTATbHOE MOJATBEPXKACHHE XHUMHYECKOH »sBomound. HaganmpHble STamsl
6ronornueckoii apomrormu. ['unoreza PHK- mupa. @opmupoBanne MEMOPaHHBIX CTPYKTYP ¥ BOSHUKHOBEHHE
MPOTOKJIETKH. IlepBbie KNETKU M UX IBOJOIH. POpMHUPOBaHHE OCHOBHBIX TPYIIN KUBBIX OPTaHU3MOB.

KomOuHUpOBaHHEIH ypOK
(ypok-nekuusi, ypoK —
MpaKkTU4ecKas padbora)

Tema 8.2. OCHOBHBIE dTAIBI YBOJIIOLIMU
OpraHU4YeCcKOT0 MUpPa Ha 3eMiie, pa3BUTHE
PKI3HHM 110 dpaM u nepuogam. CoBpeMeHHast
cucTeMa OpraHM4YeCKOro MUpa.

IPazBuTHe Xu3HM Ha 3emiie TO 3paM u mepuoiam. Karapxeid. Apxelickas W TNPOTEPO30MCKAsl OPBHI.
[Tameo3ofickas 3pa M ee NEepUOABI: KEMOPHUHCKHUIl, OPAOBUKCKHM, CHIypPUHCKHN, HIEBOHCKHIA,
KAMEHHOYT'OJIbHBIM, MNEpMCKui. Me3030lckas 3pa M €€ MNepuoAbl: TPHUACOBBIM, IOPCKHUH, MENIOBOM.
IKaitHO30lCKasi 5pa U ee Mepuo/ibl: ajJeoreHOBbII, HEOT€HOBBIN, aHTPOMOr€HOBBIA. XapaKTepUCTHKA KIIMMATa
M TEOJIOTUIECKHX MporieccoB. OCHOBHBIEC ATAITBI HBOJIOIMH PACTHTEIEHOTO U )KHBOTHOTO MUpPa. ApoMop( o35l
ly pacTeHuil 1 *UBOTHBIX. [losiBIeHHE, pacuBeT U BBIMUPAHHUE TPYII )KUBBIX OPraHU3MOB.

CucteMa OpraHM4eckoro Mupa Kak oOTpaxkeHue »3BoMOUUA. OCHOBHBIE CHUCTEMATHYECKUE TPYIIIBI
OpraHu3MOB.

VYPpok COBEpLICHCTBOBAHUS
3VH (ypox — npakTuKyM)

Tema 8.3. DBomtonus yenoBeka
(anTpOmorenes). JBrxymiye crisl
(akTOpBI) aHTpOTIOTEHE3A.

OBONIIOLUS YesloBeKa. AHTPOIOJIOTHs KaK Hayka. Pa3BuTHe NpencTaBlIeHHH O MPOMUCXOXKICHUM YEIOBEKa.
MeTonbl M3ydeHus aHTpomnoreHesa. CXOJICTBa W pa3nuuus 4YeloBeKa U JKUBOTHBIX. CucTeMaTuueckoe
MoJIOKeHNE dYesioBeka. JIBmkymue cuiibl (QakTopsl) aHTpororeHe3a. HaciencTBeHHass M3MEHYMBOCTh H
eCTeCTBEHHBIH 0TOOp. O0IIEeCTBEHHBIN 00pa3 )KU3HH, M3TOTOBICHUE OPYAUI TPYAa, MBIIIJICHHE, PEUb.

KoMOuHUpOBaHHEIH ypOK
(Ypok-Jekuusi, ypoK —
MpakTUIeckas padboTa)

Tema 8.4. OCHOBHBIE CTaINHU DBOIIOLNHA
uemoBeka. YemoBEeUSCKUE pachl U
[IPUPOHBIC AAANTAIIMK YEI0BEKa.

UenoBeueckne pacbl. OCHOBHBIE OOJBIINE pachl: €BpONEeOHAHas (eBpasmiicKas), HErpo- aBCTPAIOHIHAS
(’KBaTOpUANBbHAS ), MOHT'OJIOMTHAS (a3HMATCKO-aMepHUKaHCKas). UepThl IPUCIIOCOOTICHHOCTH MPEACTaBUTENCH]
MEIOBEUECKHX pac K YCIOBUSIM CYLIECTBOBaHHS. ENMHCTBO denoBedecKnx pac. Kputuka cormanbHOro

[TapBHHU3MA U pacu3ma.

KoMOuHMpOBaHHBINH YPOK
(YpOK-JIeKIHS, YPOK —
MpakTHIeckas padboTa)

OK 01.
OK 02.
OK 04.
OK 07.
K 2.1.
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Paznen 9. Opranu3Msbl H OKpY KaloIIasi cpeia 6

Tema 9.1. Dkonorus xak Hayka. Cpesl OKOJIOTHs KaK HayKa. 3aJa4d ¥ pa3esibl 9KOJOTHU. MeToIbl 9KOJIOTHYECKUX HCCIIEIOBAHUMI. DKOIOTHUECKOE

0OUTaHWA ¥ HKOJIOTUIECKHE (haKTOPHI. MHPOBO33PEHHE COBPEMEHHOTO denoBeka. Cpeasl OOWTaHMS OPraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAsd,
MOYBCHHAs, BHYTPU- OpraHu3MeHHas. DKonornueckue paxkropsl. Kiraccudukanus 3K0I0rmaecKix GaKTopoB:
abnoTHYECKHE, OMOTHYECKHE U aHTPOIIOTEeHHBIE. [leficTBHE 3KOIOTHYECKNX (PaKTOPOB HA OPTaHU3MBI. KoMmOHHMpOBaHHBIH ypOK
IAGroTIIeCKHEe (PaKTOPHI: CBET, TEMIEpaTypa, BIaxkHOCTh. PotonepuoansM. [Ipucmocobnerns opranu3mMoB kK| 2 (Yypok-nekuusi, ypoK —
ImeiicTBri0 abmoTmyecknx (akropos. bromorndeckne putmel. buotnyeckue dakropel. Buasr GHOTHUECKHX MpaKTH4IecKas padoTa)
B3aMMOJCHCTBUI: KOHKYpPEHIHUS, XWIIHWYECTBO, CHMMOMO3 M ero ¢opmel. IlapasutusM, Koomeparus,
MyTyalu3M, KOMMEHCaIu3M (KBapTHPAaHCTBO, HaxXJeOHHYECTBO). AMEHCAJIN3M, HeHTpanusM. 3HaueHue
OMOTHYECKUX B3aMMOJIEHCTBHI sl CYIIIECTBOBAHHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

Tema 9.2. CoobliecTBa OpraHu3MoB. DKOJIOTHYECKUE XapaKTEPUCTUKHU MOy sinud. OCHOBHBIE MOKA3aTeH MOMYJISIIUN: YUCIEHHOCTD, INIOTHOCTD,

(DKOCUCTEMEBI U 3aKOHOMEPHOCTHU UX POKAAEMOCTH, CMEPTHOCTD, IPUPOCT, MUT'PALIUA. JII/IHaMI/IKa YUCJICHHOCTHU MNOIIYJISAIIUN U €€ PETYJIALNA.

CYLIIeCTBOBAHUSI. CooO1iecTBo opraHu3MoB — OuorieHo3. CTpyKTypbl OHOLIEHO3a: BUAOBAs, IPOCTPAHCTBEHHAs, TpOpHUIECcKas
(nmeBast). Bunsi-nomunanTel. CBsi3u B OMOIEHO3€. JKOJIOTHYECKUE CUCTEMBI (9KocucTeMbl). [loHsTHEe 00 KoMOHHMpOBaHHBIH yPOK OK 01
bKocHcTeMe M OuoreoneHo3e. PyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: NPOAYLEHTHI, KOHCYMEHTHI, 1 (Yypok-nekuusi, ypoK — OK 02'
penyneHThl. KpyroBopoT BeIIecTB M INOTOK 3HEPTUH B dKocucTeMe. Tpoduyeckne (NMHIIEBHIE) YPOBHU IpakTH4yeckas pabora) OK 0 4’
brocuctembl. IlumeBbie menu u cet. OCHOBHBIC TIOKa3aTeNM SKOCHUCTEMBI: OHOMacca, MpPOIYKIHSL. OK 07'
DKOJIOTHYECKNE NMUPAMHIBI: TPOAYKIMU, YHCIEHHOCTH, OMomacchl. CBOMCTBa 3KOCHCTEM: YCTOHYHMBOCTB, K 2 1'
camoperyJsinusi, pazsutue. CyKieccus. o

Tema 9.3. IIpupoHbie u aHTpornoreHHsle  |[[IpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI PeK U 03ep. DKOCHCTEMa XBOWHOTO MIIN IIMPOKOJIMUCTBEHHOTO Jieca.

HKOCHUCTEMBI. IAHTPOTIOT€HHBIE IKOCHCTEMBIL. ATPO3KOCHCTEMBI. Y pOo3KocHcTeMBl. bHomornueckoe M Xo03siiCTBEHHOE 1 YPOK cOBEpIICHCTBOBAHUS
BHaYeHHEe arposkocucTeM M ypOoskocucteM. buopasHooOpasue kak (akTop yCTOWYHMBOCTH SKOCHUCTEM. 3YH (ypok — IpakTUKyM)
Coxpanenue OMOJIOTHYECKOT0 pasHooOpa3ust Ha 3emiie.

Tema 9.4. buocdepa — rinobanbHas 'Yuenue B. . BepHanckoro o 6uocdepe. ['panuiipl, coctaB u crpykrypa ouochepst. XKuBoe BelecTBo u ero

bKOCHCTEMa 3eMIIH. bysakiuu. OcodeHHOCTH OHOChephl Kak IT00ATbHON YKOCUCTEMBI. J[MHAMHYECKOE PaBHOBECHE U OOpaTHas 1 YPoK cOBEpIICHCTBOBAHUS
cBsi3b B Onocdepe. KpyroBoporsl BemiecTB M OMOr€OXMMHYECKHE IMKJIBI 3JIEMEHTOB (yrjiepoja, a3ora). 3YH (ypok — IpakTUKyM)
3oHaEHOCTH OHOCGhepbl. OCHOBHBIC OMOMBI CYIIIH.

Tema 9.5. YenoseuecTBo B Onocdepe UenoBedectBo B Onocepe 3emin. AHTpoNoreHHbIE U3MEHEeHUsT B Ouocdepe. [100anbHbIe YKOIOTHIECKUE

Bemun. mpoGiiembl. CocyliecTBOBaHWE NPUPOJLI U denoBedecTBa. CoxpaHeHHe OWOpa3HOOOpasus Kak OCHOBA 1 YPOK COBEpIIICHCTBOBAHMS
ycroiiunBocTH Omocdepsl. OcHOBa palMOHAIBLHOTO YNPaBIEHUS INPUPOAHBIMH pecypcaMH M  HX 3VH (ypox — npakTUKyM)
mcrosb3oBaHue. JlocTmkeHus: OMOJIOTHH U OXpaHa MPUPOJIBL.

3auérHoe 3aHsTHE KoHTponbHbI# ypok

2 (muddepenumpoBaHHbII
3a4€T)
Bcero 72
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3. YCJIOBUSI PEAJIM3ALIMU MTPOTPAMMBI YYEBHOI
JTUCLMILTAHBI

3.1. TpeOoBanusi K MHHHMAJBLHOMY MATEPUHAILHO-TEXHHUYECKOMY
ol0ecrneyeHUI0

JUist peann3anuy y4eOHOU AUCIUTUIMHBI UMEETCS:

- yueOHbIil kKaOuHeT «buonorum.

O6opynoBanne yueOHOTO KabnHeTa «broIOTHm»:

- CTOJ ayJIUTOPHBIN;

- CTOJI TpenoaBaTelis;

- CTYJI O(PUCHBIIA;

- JI0CKa YYEHHYECKas;

- KOMIIBIOTED;

- TIPUHTED;

- UHTEPaKTUBHOE 000pya0BaHKE (TIPOSKTOP/TEIEBU30D);

- KOMIUIEKT y4eOHOI0 HarjasAHOrO MaTepuaa o BCEM TeMaM MPOrpaMMBl.

3.2. HndpopmaumnoHHoe oOecrieueHne peajn3auu NporpaMmbi.

Ilepeyensb pekoMeHaAyeMbIX  Yy4eOHBIX  u3ganuid, HHTepHer-
pecypcoB, I0NOJHUTEIbHOM JUTEPATYPHI.

OCHOBHBIE HCTOYHUKH:
1. AradonoBa, WM. b. buosorus: 0a30BbIii ypOBEHb: YYEOHHK IS
00pa30BaTEeNbHBIX OpPTaHHU3AINi, pPEeaTU3yIMMX 00pa30BaTEIbHBIE MPOTPAMMBI
cpeanero mpodeccuonanbHoro oopazosanus / . b. Aradonosa, A. A. KameHckuii,
B. U. CuBornazos. - 3-¢ u3x., crep. - Mocksa: IIpocBemenne, 2026. - 271, [1] c.:
ui. - (Yueonuk CI1O). ISBN 978-5-09-127876-7.

JlonoJIHUTeIbHbIE HCTOYHUKU:
1. AprynoBa, M. B. DOkomoruss : 0a30BbIi ypOBEHb : YYEOHHK JIJIst
o0pa3oBaTeNbHBIX OpTaHMU3AIUMH, PEaATM3YyIONIMX 00pa30BaTeIbHBIE MPOrPAMMBI
cpennero npodeccruonansHoro oopazosanusi / M. B. Aprynosa, /1. B. Moprys, T.
A. IlmocHuna. 3-e u3., crep. Mocksa: [Ipocsemienue, 2026. - 175, [1] c.: ni., kapr.
(Yuebnuk CITIO). ISBN 978-5-09-127888-0.
2. Kamenckuii, A. A. buonorus : O6mast 6uonorus. 10 -11 knacce : yueOHuk / A.
A. Kamenckuii, E. A. Kpukcynos, B. B. Ilaceunuk. - 7-e uzn., crepeotun. - M. :
Hpoda, 2019. - 367, [1] c.: un. - (Poccuiickuii yueOnuk). ISBN 978-5-358-21811-6.

JJIeKTPOHHbIE U3IAHUS:
1. JlucraHIMOHHOE OOpa30BaHUE IS IIKOJHHUKOB M JeTEH B HHTCPAKTHUBHOM
dopme [DnekTponnslii pecype]. — URL: https://uchi.ru/
2. Enunas komnexius mudpoBbIX 00pa30BaTebHBIX PECYPCOB: HH(DOPMAITMOHHBIN

nopTan [DneKTpOoHHBIN pecypc].— URL: http://school-
collection.edu.ru/catalog/pupil/?subject=30
3. Poccuiickast sJekTpoHHas IKoja calT [DnekTpoHHbI pecypc]. — URL:

http://www.resh.edu.ru/
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4.

KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOMI TUCHUTIMHBI

KOHTpOJII) N OLICHKa pC3YyJIbTATOB OCBOCHMUA y‘le6HOI?I JUCHHITINHBI

OCYHICCTBIIAIOTCA B IIPOLICCCC
BBIITOJIHCHUA SaﬂaHI/Iﬁ CaMOCTOSITEJIbHOMN
HpOMCX(YTOqHOfI aTTCCTalluu.

ITPOBCACHUA

3aHITHH,
UTOTaM

PaKTHYECKUX
paboTel W IO

PesynbTaTnl 00yueHus

(I)OPMLI H ME€TOJbI OLICHKH

'YMmeer:

pacKpbIBaTh COJIep)KaHMe OHMOJIOTUIECKHUX|
TEPMUHOB U TOHSATHHA: JKU3Hb, KIJIETKA, OpPraHH3M,
MeTabosm3M (0OMEH BEIIECTB W MPEBpAICHHE YHEPTHH),
roMeocTa3 (CaMOperyJssius), ypOBHEBas OpraHH3allHs
PKUBBIX CHCTEM, CAaMOBOCIPOHU3BEICHUE (PENpPOMYKIIHS),
HACIIEICTBEHHOCTh, U3MEHYHUBOCTb, POCT U Pa3BUTHE;
u3naratb OWOJIOTMYECKHE Teopuu (KIJIETOYHAs,
XpPOMOCOMHAsi, ~MyTallMOHHas, LEHTpaJbHAas JOrMa
MOJICKYJISIpHOUM Oumosorun), 3akonbl (I'. Mennems, T.
Moprana, H.M. BaBunoBa) u yuenus (0 IeHTpax
MHOTOO0Opa3usi U MPOUCXOKICHUS KYJIbTYPHBIX PACTEHUH
H.J. BaBuiioBa), onpeaensTh TPaHULIbl KX IPUMEHUMOCTH|
K )KUBBIM CHCTEMAaM;

BJIQJIETh METOJaMU HAy4YHOIO IIO3HAHUS B
OHOJOrMM: HAONIOJCHWE W OIUCAHUEC JKHMBEBIX CHCTCM,
MPOLIECCOB M SABIICHWH, OpraHu3alus W IPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUE THIIOTE3HI,
BBISIBJICHHE  3aBUCUMOCTH  MEXIY  HMCCIELYEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE TIOJIYYCHHBIX pe3yJIbTaTOB,
MCIIOJIb30BAaHHBIX HAYUYHBIX MOHSITHI, TEOPUN U 3aKOHOB,
YMEHHE JelaTh BBIBOJBI HAa OCHOBAHUM TOJTyYEHHBIX
[pE3yJIbTATOB;

BBIJICTISITh  CYIIECTBEHHBIE TPU3HAKH BUPYCOB,
KJIETOK MPOKapuOT U JYKAPUOT, OJHOKIETOYHBIX WU
MHOTOKJICTOYHBIX OPTraHU3MOB, OCOOCHHOCTH TPOIIECCOB:
oOMEHa BEIIeCTB W TPEBPAILCHUS SHEPIHMU B KIETKE,
(hoTOCHHTE3A, TUTACTUIECKOTO M DHEPTETUYECKOTO OOMEHa,
XEMOCHUHTE3a, MHUTO3a, MeHo3a, OIUIOAOTBOPEHHUS,
Pa3MHOXKEHUS, WHIAUBHIYAIBHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

MIPUMEHSITH TTOJTy9YEeHHBIE 3HAHUS JUIsI 00BSICHEHUS]
OMOJIOTUYECKUX TPOIECCOB W SIBICHWM, Ui TPHHSTHUS
MIPAKTUYECKHUX PEIIECHUI B TIOBCETHEBHOM KU3HHU C LENBIO
oOecrieueHnst 0€30MaCHOCTH CBOETO 3/I0POBBS M 3I0POBbS
OKPYXAIOIINX JFOCH, COOIOIEHUST HOPM TPaMOTHOTO
MOBEICHUS B  OKPYXKAWOIIEH  NPUPOJHOM  Cpele,
MOHMMaH1E HEOOXOMMOCTH HCIIOIb30BaHUS IOCTHKEHUH
COBPEMEHHOW  OHONOTMM ¥  OHOTEXHOJOTHHA s
AIMOHAJILHOTO IPUPOOIIOIB30BAHMS;

OOcyXaeHre 0 BOIIPOCaM JICKITUH
PaspaboTka riioccapust

3aroTHCHHE CPABHUTEILHBIX TaOIHUI]
TectupoBanue

'Y cTHBII Ompoc

JIukTaHT Ha UCII0JIb30BaHUE
ApPryMEHTOB, OMOJIOTMYECKOU
TEPMUHOJIOTUH U CUMBOJIUKH
MuauBuayanpHass ~ caMOCTOSITENIbHAS
paboTa

[IpencraBieHue pe3yabpTaToB

MPAKTUYECKUX padoT

KoHnTpoabHbIE pabOTHI

3armuTa TBOPUYECKUX padOT

3armuTa UHAUBUIYaIbHBIX IPOCKTOB
IBeimosiHEeHHUE 3aJaHul
[MPOMEXKYTOYHOM aTTECTAUK
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- pemars 3JeMEHTapHble TeHEeTUYEeCKUe 3aJaudl Ha
MOHO- M JMIMOpUIHOE CKpELIMBaHHE, CLEIUICHHOE
HacJeOBaHHE, COCTABISATh CXEMbl MOHOTHOPHIHOTO
CKpEIUMBaHUs U1 TPEICKa3aHus  HacleJOBaHMs
MPU3HAKOB Y OPTaHU3MOB;

- BBIIIOJIHATE ~ J1A0OpAaTOpHbIE M NPaKTUYECKUE
paboTHI, cOOMOAATh MpaBuiIa Mpu pabore ¢ y4eOHBIM U
mabopaTOpHBIM 000PYIOBAHUEM;

- KPUTUYECKH OICHWBAaTh W HWHTEPIPETUPOBATH,
MH()OPMAIIHIO OMOJIOTMYECKOT0 COJIep)KaHM,
BKJIFOYAIOIYIO TICEBOHAYYHbIC 3HAHUS M3 Pa3IUYHBIX
MCTOYHHMKOB (CpeJCTBa MAcCOBOM MH(pOPMAIMK, HAYyYHO-
MOMYJISIpHBIE ~ MaTepHajbl),  OTUYECKHE  ACTEKTHI
COBPEMEHHBIX HCCJIEJOBaHUA B OHOJIOTHH, MEIUIMHE,
OHMOTEXHOJIOTHH;

- CO3J1aBaTh COOCTBEHHbIE MHCHBMEHHBIE U YCTHBIE
cooOreHust, 00001mas OHOIOrHYECKy0 HHPOPMAIHIO H3
HECKOJIbKHX ~ HMCTOYHUKOB, TPAMOTHO  HCIOJB30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH;

- packpbIBaTh CoZIepKaHue OMOJIOTHYECKUX
TEPMHUHOB W TIOHSATUH: BHJ, HOMYJSLUs, TI'€HO(OHI,
PBOJIIOLIUS, JIBWKYIIHE CHIIBI ((aKTOphI) HBOJIOIHH,
[PUCIIOCOOJIEHHOCTh ~ OPraHU3MOB, BHMJ000pa30OBaHUE,
DKOJIOTUYECKHE (PaKTOpBI, HSKOCHUCTEMA, MPOIYIEHTHI,
KOHCYMEHTBI, pelyLleHTbI, LIeMH MUTaHus, 3KOJIOTHUecKas
nmupamuia, OuoreorieHos, ouocdepa;

- u3J1arath OMOJOrMYECKHE TEOPUH (IBOIIOIIMOHHAS
reopust Y. JlapBuHa, CUHTETHUYECKasi TEOPHsI SBOJIIOLINN),
3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO CXOCTBA
K.M. bapa, uepenoBaHus IIaBHbIX HAIIPABICHUN U IIyTEH
peomonnu A.H. CeepruoBa, yuenus o Ouocdepe B.H.
BepHackoro), onpeaensiTh TPpaHUIlbl KX MPUMEHUMOCTH K
PKMBBIM CHCTEMaM;

- BBIJICTISITh  CYIIECTBEHHBIE MPU3HAKK CTPOCHUS]
OuoMOrMueckux  OOBEKTOB:  BUAOB,  HOMYJISLUH,
MPOJTyIIEHTOB, KOHCYMEHTOB, pEeIyLeHTOB,
OMOTEOIIEHO30B U IKOCUCTEM, OCOOEHHOCTH IPOLECCOB:
HaCJIEICTBEHHON M3MEHYHBOCTH, €CTECTBEHHOIO 0TOOpa,
BU/1000pa30BaHMs, MPHUCIIOCOOTIEHHOCTH OPraHU3MOB,
MEiCTBHUS  OKOJIOTHYECKHX (DaKTOPOB HA OPTaHU3MBI,
MepeHoca BEIIECTB M IMOTOKa HHEPTUM B HKOCHUCTEMAX,
QHTPOTIOTCHHBIX HW3MEHEHHH B HJKOCHUCTEMax CBOEH
MECTHOCTH, KPyTrOBOPOTa BELIECTB M OMOr€OXMMUYECKUX
IIUKJIOB B Onocdepe;

- peuars 3JeMEeHTapHble OMOJOTMYecKue 3ajayH,
COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB M HSHEPTUU B
pKOCUCTEMaXx (IeTn MUTaHus);

- KPUTUYECKH OICHWBaTh W HWHTEPIPETUPOBATH,
MH(OPMAIIHIO OHOJIOTMYECKOTO COZIepIKaHMU,
BKJIFOYAIOIYI0 IICEBIOHAYYHbIE 3HAHUSA M3 Pa3IUYHBIX
MCTOYHHMKOB (CpeJCTBa MaccOBOM MH(OPMAIMH, HAyYHO-
MOMYJISIPHBIE MaTepPHANIbI), PAaCCMATPUBATh TJI00ATHHBIC
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HKOJIOTMYECKUE poOIEMBI COBPEMEHHOCTH,
dbopMHpOBaTh MO OTHOUIEHHIO K HHUM COOCTBEHHYIO
[O3ULIMIO.

3HaeT:

MECTO M pOJb OHOJIOTHM B CHCTEME HAay4HOTO
BHAHUS  €CTECTBEHHBIX HAayK, B  (OPMHUPOBAHHUH
COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHHBI MHpa W
HAYYHOTO MUPOBO33PEHHUS;

BKJIAJ POCCHHCKMX U 3apyOEKHBIX YUEHBIX—
OMOJNIOTOB B pa3BUTHE OWUOJIOTHH, (PYHKIMOHAIBHOM
rPaMOTHOCTH YeJIOBEKa /ISl PELICHUS )KU3HEHHBIX 3a/1a4.

OrneHrBaeMasi TUCKyCCHs TI0 BOIIPOCaM
ITeKITNU

IPazpaboTka MEHTAJIbHOW KapThl B MHHH|
rpymnmax

BrimonHeHue u 3ammTa 1a00paTOPHBIX|
pabot
[IpencraBnenue
MPaKTUYECKUX paboT
[IpencraBieHre yCTHBIX COOOIICHUN C
MPE3CHTAIMEH, TOATOTOBJIECHHBIX TIO
MEePEYHIO HCTOYHHUKOB,
[PEKOMEHIOBAaHHBIX MPEIoAaBaTeIeM

pe3yJIbTaToB
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