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Pa6ouas nporpamma yue6Horo mpeamera OVYII.08 buonorus pa3paborana Ha
OCHOBE TpeOOBaHUM:

(benepalibHOrO TOCYyIlapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro
oO1iero oOpa3oBaHusi, YTBEPKIECHHOTO MpuKa3oM MuHucTtepcTBa 00pa3oBaHUsl U
Hayku Poccuiickoit denepanuu ot 17 mast 2012 . Ne 413 (manee — ®I'OC COO),

(denepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro
po¢heCCHOHATBHOTO 00pa3oBaHUs o CIIEIMATBHOCTH 44.02.06
[IpodeccuonanpHoe oOydeHue (Mo OTpaciisiM), YTBEPKJICHHOTO Npuka3zoMm [lpukas
MunuctepcTtBa nipocBenieHust PO ot 12 centsops 2023 . N 674 (manee — ®I'OC
CII10O),

®denepanbHO 00pa3oBaTEIbHOM MPOrPAMMBI CPEIHETO 00111eT0 00pa3zoBaHus,
YTBEPKJICHHOU NpuKazoM MuHuctepcTBa npocseeHus Poccuiickont denepanuu
ot 18.05.2023 Ne 371, ¢ yueToMm noiay4yaeMoil CieruaibHOCTH.



1. OBILIAS XAPAKTEPUCTUKA PABOYEM I[TPOI'PAMMBI
YUYEBHOI'O IPEAMETA
OVI1.08 buosorus

1.1. Ob0nacTh npuMeHeHns pado4yeil MporpaMMbl y4eOHOT0 NpeaMeTa

PabGouas mporpamma ydeOHoro mpeamera OVYIL.08 buomorus sBusercs
4acThio 00111€00pa30BaTeILHOTO IMKJIa 00pa30BaTENbHOM MPOrPaMMbI CPEIHETO
npodeccunoHabHOTO 00pa30BaHUS — MPOTPAMMBI TOATOTOBKH  CIICIIHAJINCTOB
cpeanero 3BeHa (manee - IIICC3) 1o CHEUUAIBHOCTH  CPEIHETrO
npodeccruonanbHoro oo6pazoBanus 44.02.06 IlpodeccronanbHoe 00ydeHue (1Mo
OTpACIISIM)

1.2. MecTo y4eOHOr0 npeamMera B CTPyKType 00pa3oBaTe/ibHOM MPOrpaMMbl

nxn OO011e00pa3oBaTebHbIN
[Tpoduns TEXHOJIOTUYECKUI

[IpenmeTHas obnacth EcTecTBEHHO-HAyYHBIE IPEAMETHI
VYpoBeHb u3yueHus yueOHOro nmpeaMeTp0a3oBbiii

Xlobs3aTenbHblil yueOHbIN npeaMeT [ 1onomHUTeIbHBIN YUeOHBIH TpeMeT

Peanusanus copepkaHust yueOHOro mpeaMeTa IpeAaroiaraeT coOnroaeHue
NPUHIINIIA TPEEMCTBEHHOCTH MO OTHOIICHUIO K COAEPKAHHUIO Kypca OHOJIOTHH Ha
CTYIIEHH OCHOBHOTO OOIIIEro 00pa3oBaHuUsI.

B T10 ke Bpema yueOHbli npenMer OVYIL.O8 buonorus mus
podeCCHOHAIBHBIX 00pa3oBaTeIbHbBIX OpraHu3aIuii obnamaer
CaMOCTOSATEIBHOCTBIO U LIEIbHOCTBIO.

Pabouas mnporpamma yuebHoro mpeamera OVYIL.O8 buonorus wumeer
MEXIPEIMETHbIE CBSI3M C 00IIe00pa30BaTeIbHBIMU  yUYEOHBIMU  MpPEAMETaMU
MaTeMaTHKOH, (U3UKOU, XUMHUEH, OCHOBAMH O€30MACHOCTH >KU3HEACSITCIBHOCTH,
dusnyeckoil KyabTypoll M MpodecCHOHANbHBIMU NUCHUIUIMHAMU: O€30MacHOCTh
KU3BHENIEATETbHOCTH, (PU3NUECcKas KyJabTypa.

N3yuenne yueOHoro mpeamera OVIL.O8  buonoruss 3aBepmiaercs
IPOMEXYTOUHOM aTTecTanuei B ¢popme muddHepeHIIMPOBAHHOTO 3a4e€Ta B paMKax
ocBoenus [1IICC3 na 6a3e ocHOBHOTO 00111€TO 00pa30BaHMSI.



1.3 O0bém yuyeOHOro mpeaMeTa U BUIAbI y4eOHOM AesiTeJIbHOCTH

O0Bem yacoB

U3 HUX

npodeccoHaIbHOHAIPABICHHOE

Bun ydeOHoI nesTenbHOCTH coJiepKaHue

BCETO
(mpuKIaAHON MOIYIB), B opme
MIPaKTUYECKON
MOJTOTOBKH
O0bem 00pa3oBaTeIbHON MPOrpaMMbl 42
yueOHOro npeamera (Bcero), B TOM
qucIie

Oo0bem padoTsI o0yvyarommxcst BO 40

B3aHMO/IeiiCTBMU ¢ NIpenoaaBareseM o BUAaM
Y4eOHbIX 3aHATHI:

YPOKHU 40 6

MPAaKTUYCCKUC 3aHATUA

nabopaTOpHBIC 3aHATUS

KOHCYJIbTallUn

JIEKIIUHA

CEMUHapbI

CamocrosiTeJbHasi padoTa ofy4aromierocs ':

I[IpomexxyTounasi arrecranusi B (opme 2
G hepeHIIMPOBAHHOTO 3aUeTa

I B 3aBucumoctu or ®IOC CIIO




2. INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O
HPEIMETA

Conepxanue mporpamMmbl «bHOJIOTHSY HANMpaBICHO Ha JTOCTHIKEHUE
CIEYIOIINX Yenel:

- monydeHue (yHIAMEHTANBHBIX 3HAHUWA O OMOJIOTHYECKHUX CHUCTEMax
(Knerka, Opranusm, [lomymsimmsi, Bua, Dxocucrema);, WCTOpUM pa3BUTHSA
COBPEMEHHBIX MPEACTABICHUH O )KUBOU IPUPO/IE, BEIIAIOIINXCS OTKPHITHSX B
OMOJIOTUYECKON HayKe; pOJH OMOJOTUYECKOM Hayku B (OpPMHUPOBAHUU
COBPEMEHHOW €CTeCTBCHHOHAYYHON KapTUHBI MHpA; METOAaX Hay4YHOTO
MIO3HAHUS,

- OBJIAQJICHUE YMEHUSIMU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO H
pONb OMOJNIOTMYECKHX 3HAHUH B TPAKTUYSCKOW MACSITEILHOCTH JIIONEH,
pPa3BUTHH COBPEMEHHBIX TEXHOJIOTHH; OMNPEACNATh >XUBbIC OOBEKTHl B
MIPUPOJIE; MPOBOIUTH HAOIIOACHUS 32 YKOCHCTEMAaMHU C IIEJIbI0 X OMHCAHUS U
BBISIBJICHUS] €CTECTBEHHBIX U

AHTPOIIOTCHHBIX U3MCHCHHI;, HAXOIUTh U aHAJIM3UPOBATh HH(POPMAITHIO
0 JKUBBIX 00BCKTAX;

- pa3BUTHE I[IO3HABATEIbHBIX HMHTEPECOB, HWHTEJUIEKTYaJbHbIX H
TBOPYECKUX  CIIOCOOHOCTEH  OOydarommxcsi B  MpoIecce H3y4ueHUs
OMOJOTUYECKUX SIBICHUI; BBIIAOMINXCS TOCTUKEHUI OMOJIOTHHY, BOLIEAIINX
B OOIIEYESIOBEUECKYIO KYIBTYPY; CIOXKHBIX M TMPOTHUBOPEUUBBIX IyTEil
pPa3BUTHSI COBPEMEHHBIX HAy4YHBIX B3MNISIAOB, WJIEH, TEOPUU, KOHLEILIWH,
runore3 (0 CyIHOCTU U MPOUCXOXKACHUH KM3HU, YEJIOBEKA) B X0Z€ padOThI €
pa3IMYHBIMHU UCTOYHUKAMHU HHPOPMALIUH;

- BOCHUTaHUE YOEKIACHHOCTH B HEOOXOIUMOCTU IIO3HAHMS >KUBOU
OpUPOAbI,  HEOOXOIMMOCTH  PAlMOHAIBHOTO  MPUPOJONOIH30BaAHUSA,
OepeKHOTO OTHOIIEHUS K TMPHUPOIHBIM pecypcaM M OKpyXkarouiei cpene,
COOCTBEHHOMY 3/10POBbIO; YBOXKEHHSI K MHEHUIO ONIIOHEHTA MPU 00CYKIECHUU
OMONOrHYECKUX MpoOIIeM;

- HCHOJIb30BaHUE MPUOOPETEHHBIX OMOJIOrMYECKUX 3HAHUM U YMEHUU B
MOBCEIHEBHON >KU3HM JIJI1 OIEHKH TOCJEACTBUN CBOEH NESITEIBHOCTH (U
NEATEIbHOCTH JPYrMX JIOEH) MO OTHOLIEHWI0 K OKpYXKAIoIIeW cpene,
30OPOBBIO JPYTUX JIIOAEH U COOCTBEHHOMY 30pOBBIO; OOOCHOBAaHHME U
cobmonenre Mep NpoduIakTUKUA 3a00J€BaHMM, OKa3aHUE MEPBOM IMOMOIIU
IIpU TpaBMax, COONIOICHHE MTPABUJI MIOBEJICHUS B IPUPOJIE.

OcBoenne  comepxaHust  ydueOHOM  aucuumiiuHbl  «buonorus»
IpeanonaraeT JOCTHKEHUE 00yHarOIIMMUCS CIEIYIOUUX PE3yJIbTaTOB:

OK 0l. BeiOupate  cmocoObl — pemieHus — 3ajad
npodeccuoHanbHOU AeATEIbHOCTH MPUMEHUTENIBHO K Pa3IuYHbIM
KOHTEKCTaM;

OK 02. Hcnonp3oBarb COBPEMEHHBIE CPEICTBA IIOWCKA,
aHaJlu3a W HHTEpHpeTanuu HWHGOpMaluu U HHGPOPMAIIMOHHBIC



TEXHOJIOTUM  JJI1  BBINOJHEHUS 3adad  MpoQeccHuoHaTbHOU

NEATEIIbHOCTH;

OK 04. DddexTnBHO B3aMMOACHCTBOBaTh W padOTaTh B

KOJIJIEKTUBE U KOMaHJIE;

OK 07. ConeicTBOBaTh COXPaHEHHUIO OKPYKAIOIIEH CPEbL,

pecypcocOepekeHHI0, MPUMEHSTh 3HAaHUS 00 N3MEHEHUH KITMMaTa,

NPUHIIUIIBI OEPEKITUBOTO MPOU3BOACTBA, 3PPEKTUBHO AEHCTBOBATH B

YPE3BhIUANHBIX CUTYAIUSX;

2.3 IIpeaMeTHBIE pe3yJabTaThI:

IT11. ChopmMupoBaHHOCTh 3HAHUNW O MECT€ M POJM OMOJOTUHM B CHUCTEME
HAyYHOTO 3HaHUS, (YHKIMOHAJIHLHOM TPAMOTHOCTH YeEJIOBEKA IS PelIeHUs
KU3HEHHBIX MPOOIIeM;

I1.2 CdopMHrpoBaHHOCTH YMEHMUS PacKphIBATH coliepKaHue
OCHOBOIIOJAralIuX OMOJOTHYECKIUX TEPMUHOB U MTOHSTUM: KU3Hb, KJIIETKA, TKaHb,
OpraH, OpraHu3M, BUJ, MOMYJIALNS, SKOCUCTEMA, OMOLIEHO03, Onocdepa; MeTadoIn3M
(oOMeH BeIIeCTB M TMPEeBpallleHUE SHEPruu), TroMeocTas (caMoperymsaius),
OnocuHTe3 Oenka, CTPYKTypHAas OpraHu3alus >KUBBIX CHUCTEM, JUCKPETHOCTD,
CaMOpEryJsilus, CaMOBOCIPOU3BEACHUE (pEenpoAyKUus), HACIEICTBEHHOCTD,
U3MEHYMBOCTD, SHEPTrO3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OPTaHU3ALINS;

I1.3 CdopmMupoBaHHOCTH YMEHMUS pPacKpbIBATH coliepKaHue
OCHOBOIIOJIAralIIUX  OMOJOTMYECKUX TEOpHUM M  TUIIOTE3:  KJIETOYHOM,
XPOMOCOMHOW, MYTAallHOHHOM, 3BOJIFOLIMOHHOM, ITPOUCXOXKICHUS KU3ZHU U
YEJI0BEKa,

1.4 CdopMupoBaHHOCTH yMEHHS PACKphIBaTb OCHOBOIIOJIATAIOIINE
ouosornueckre 3akoHbl M 3akoHoMepHoctu (I. Mennens, T. Moprana, H.U.
Basunosa, O. I'ekkens, @. Mromiepa, K. bapa), rpanunpl mX NpUMEHUMOCTH K
KUBBIM CHCTEMAM;

I1.5 IlpuoOpereHue omnbiTa NPUMEHEHHS OCHOBHBIX METOAOB HAy4YHOI'O
MO3HAHUS, UCIIOJIb3YEMbBIX B OMOJIOTMU: HAOMIOACHUS U OMHCAHUS >KMBBIX CHUCTEM,
MpOLIECCOB U  SBJICHWW; OpraHU3allM U  TPOBEICHUS  OHOJIOTHMYECKOTrO
DKCIIEPUMEHTA, BBIABUKEHUS THUIOTE3, BBISBICHUS 3aBUCHMOCTH  MEXKAY
UCCJIENYEMBIMU  BEIMYMHAMH, OOBSICHEHUS TMOJNYYEHHBIX pPE3ylIbTaToB U
dbopMynMpoBaHUSl BBIBOJOB C HCIIOJIB30BAHUEM HAYYHBIX TOHATHHA, TEOPUH U
3aKOHOB;

[1.6 CdhopMuUpOoBaHHOCTh YMEHHUS BBIACIATh CYHIECTBEHHBIE TPU3HAKH
BHUPYCOB, KJIETOK MPOKAPUOT M 3YKAPUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHHU3MOB, BUJIOB, OMOT€OIIEHO30B U 3KOCUCTEM; 0COOCHHOCTH MPOIIECCOB 0OOMEHa
BEIIECTB M NPEBpAIICHHUS SHEPTrUM B KIETKE, (HOTOCHMHTE3a, MJIACTUYECKOTO U
HHEPreTUYeckoro oOMEHa, XEMOCHHTE3a, MHUTO03a, MeEW03a, OIUIOJOTBOPEHUS,
Pa3BUTHUSL U PA3MHOKEHHUSI, HHAUBUIYAJILHOTO PAa3BUTHS OpraHu3Ma (OHTOTE€HE3a),
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OOpbObI 32  CYIIECTBOBAaHHWE, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUS,
MPUCIOCOOJICHHOCTH OPraHu3MOB K cCpefieé OOUTaHus, BIUSHUS KOMIIOHEHTOB
HKOCHUCTEM, AaHTPONOTEHHBIX HU3MEHEHUH B HSKOCHUCTEMax CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB U MPEBpallleHue SHEPTUn B Ouocdepe;

[1.7 CdopMupoBaHHOCTH YMEHHUS NPUMEHATH TMOJIYYCHHBIC 3HAHUS IS
00BsICHEHHSI OMOJIOTHUECKUX MPOIIECCOB U SIBICHUHN, ISl MPUHITUS MPAKTHYECKUX
pelieHnil B MOBCEIHEBHOW >KU3HU C IIEJIbI0 oOecreueHus: 0€30MacHOCTH CBOETO
3JI0POBbSI U 370POBbS OKPYKAIOLIUX JIO/IEH, COONIOIEHUS 3J0POBOTO 00pa3a *KU3HH,
HOPM TPaMOTHOTO TMOBEACHHUS B OKpYXKAIOIIEH MPUPOAHON cpene; MOHUMaHUe
HEOOXOIMMOCTA  HCMOJB30BaHUS JOCTHXKEHUUA COBPEMEHHOM OHOJIOTMH U
OMOTEXHOJIOTUH JJIsl pallMOHAIBHOTO MPUPOIOTIOIH30BAHHS;

I[1.8 CdhopMupoBaHHOCTH yMEHHUS peEIIaTh OWOJOTHMYECKHE  3aJadu,
COCTaBISITh TCHOTUNUYECKHE CXEMBbl CKPCIIMBAHUS Il  PAa3HBIX THUIIOB
HACJIEJIOBAHUSA MPU3HAKOB Y OPTaHU3MOB, COCTABIIATH CXEMbI MIEPEHOCA BEIIECTB U
HHEPTUU B SKOCUCTEMAX (LIETIH MUTAHUS, MUIIEBHIE CETH);

I[1.9 CdopmupoBaHHOCTh YMEHHH KPUTHYECKH OIICHUBATh HH(MOPMAILIHIO
OMOJIOTUYECKOTO  COACp KaHUsA, BKJIIOYAIONIYIO TICEBAOHAYy4YHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MacCOBOM MHQOpMAIMU, HAYUYHO-TIOMYJISPHBIC
MaTepualibl); THTEPIPETUPOBATH STUYECKHUE aCTIEKThl COBPEMEHHBIX UCCIIEI0BAaHUMN
B Ouomoruu, MeauIMHE, OWOTEXHOJOTHMH; paccMarpuBaTh [I0OAJIbHbBIE
HKOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3UIIHIO;

I1.10 ChopmMupoBaHHOCTh YMEHHI CO37aBaTh COOCTBEHHBIC MUCHMEHHBIE U
YCTHBIE COOOIIEHUS Ha OCHOBE OHMOJOrMYEcKO HMH(OpPMALMK W3 HECKOJIBKHX
MCTOYHHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATHITHBIN anmapaTr OMOJIOTHH.



3. COOEP’KAHUME YYEBHOI'O ITPEJIMETA

Pasnen 1. Buosnorust kak Hayka. MeToabl HAy4YHOTO MO3HAHMS.

Tema 1.1 buosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHHU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTMMH €CTECTBEHHBIMU Haykamu, ¢huiiocodueit, STUKONU, ICTETUKOH U TIPaBOM.
Ponp 6uonoruu B GopMUpOBaHUU COBPEMEHHOM HayyHOU KapTHHBI Mupa. Cucrema
OMOJIOTHYECKUX HayK.

MeTonbl no3HaHUs )KUBOW MPUPOBI (HAOMIOACHHE, SKCIIEPUMEHT, OMTUCAHUE,
U3MEpeHue, KiacCu(UKaIMs, MOJCIUPOBAaHHE, CTaTUCTUYECKas o00paboTka
JTAHHBIX ).

[Ipaktnueckass padora Ne 1. «Mcnosmp3oBaHuE pa3iaMyYHBIX METOIOB IPH
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 1.2. )KuBbl€ CUCTEMBI U UX OpTaHU3AIUS.

JKusbie cuctempl (OMOCHCTEMBI) KaKk TIpeaMeT n3ydeHus: ononoruu. Otianane
JKUBBIX CUCTEM OT HEOPTAHUYECKOW IPUPOIBI.

CroiicTBa OMOCHCTEM U WX pazHOOOpasue. YpOBHHU OpraHU3aIluu OMOCUCTEM:
MOJICKYJISIPHBIN, KJIETOUHBIN, TKAHEBBINA, OPTaHU3MEHHBIN, ITOMYJISALMOHHOBUIOBOU,
SKOCUCTEMHBIN (OMOTreoleHOTUYECKHIT ), OMOC(hEPHBII.

Paznen 2. Kiierka kak OMoJIOrHueckasi cucreMa.

Tema 2.1. XuMUYECKHI COCTAB U CTPOCHUE KIICTKH.

XUMHYECKUN COCTAB KJIETKHM. XUMHUYECKUE DBJIEMEHTBI: MaKpPO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. Bofa 1 MUHEpabHbIE BEIIECTBRA.

DyHKIMM BOJBI W MHUHEPAJIbHBIX BEIIECTB B KieTke. IlogaepkaHue
OCMOTHYECKOro OajaHca.

benku. CocraB u ctpoeHue 0eIkoB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HezameHuMble 1 3aMEHUMBIE AMUHOKHUCIOTHl. AMUHOKUCJIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl ~O€IKOBOM MOJIeKynbl (TIepBUYHAs, BTOPUYHAs, TpPETUYHAs U
YeTBEpTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBAa OenkoB. buomornueckue
(bYHKIIMN OEJIKOB.

depmeHTl — Oumosiormyeckue Karamuzatopbl. Crpoenue  depMeHTa:
aKTUBHBIN IIeHTp, cyOcTparHas chnenuduyHocts. KodepmeHnTol. ButaMuHsL.
Otnuuus HepMEHTOB OT HEOPTAHUIECKUX KaTaIN3aTOPOB.

VYrneBobl: MOHOCaxapu bl (TITH0K03a, prdo3a 1 1e30KCupu003a), Iucaxapuibl
(caxapo3a, akTo3a) MW TONMcaxapuiabl (Kpaxmay, TDJIMKOTEH, IEJIII0JI03a).
buonorudeckue GyHKIMH YTIIIEBOIOB.



JInn et TPUITIMLICPUIBI, docomunuasl, CTEPOUIBI.
['uppodunsHoruapooOHbIe CcBoOiicTBa. buonornueckue GyHKIUU JIUAMHIOB.
CpaBHEHME yITIEBOOB, OEIKOB U JIMITUJOB KaK UCTOYHUKOB 3HEPTUH.

Hyxneunoseie kucnorsr: JIHK u PHK. Hyxkieormaer — MoHOMEpHI
HyKJIenHOBBIX KUciOT. Ctpoenue u ¢pynkuuu JHK. Crpoenne u ¢pynkuuun PHK.
Bunasl PHK. AT®: crpoenuie u GyHKIIHUH.

[ntonorusa — Hayka o kietke. Kilerounast Teopust — mpuMep B3auMOACHCTBHS
uzei u (pakToB B HAyYHOM MMO3HAHUU. MeTObl U3yUEHUs KIETKH.

Krnetka kak nenoctHas sxuBast cucrema. OO1iue Npu3HaKky KJIETOK: 3aMKHYTasl
HapyxHas memOpana, mosekyinbl JJHK kak renetndeckuii anmapar, cucreMa CUHTE3a
Oenka.

Tunsl KIETOK: 3yKapuUOTHYECKas MW mpokapuornueckas. OcoOEHHOCTH
CTpOEHHUSI TpPOKapHOTHUEeCKOM KieTku. Kierounass crenka Oaxtepuit. CTpoeHue
DYKapUOTUYECKOW KIETKH. OCHOBHBIE OTIMYMS PACTUTEIBHOW, >XUBOTHOM U
TpUOHOMN KIIETKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIMKC, HX
dbynknuu. [1nazmarnueckas memOpana, e€ cBoiictBa v pyHkuuu. [luTormazma u eé
opranouasl. OgHomemOpanHbie opraHouabl kietku: OIIC, ammapar l[ombmxku,
TM30COMBI.  [loryaBTOHOMHBIE OPTaHOWMIBI KIETKH: MWUTOXOHJAPHH, ILTACTHJBI.
[IpoucxoxneHre MUTOXOHApUA M Tutactul. Bunabl mnactua. HememOpanHble
OpPraHoOU/bl KJIETKU: PHOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIH, PECHUYKH,
KIyTUKU. OyHKIIMY OPTraHOMJOB KJIETKU. BKiroueHus.

Snpo — perynatopHslil 1IeHTp kieTku. CTpoeHue siapa: siiepHast 000JI0uKa,
KapuoIIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEIIECTB B KIIETKE.

Jlaboparopnasi pabora Ne 1. «M3yueHue KaTaJIMTUYECKON aKTUBHOCTH
(bepMeHTOB (Ha MpUMEpE aMMJIa3bl MJIM KaTallas3bl)».

Jlaboparopnasi pabora No 2. «l3ydyeHue CTpOEHHSI KJIETOK pPaCTCHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax M ux
OTIMCAHHUE).

Tema 2.2. )Ku3zHeaesaTeabHOCTb KIETKH.

OOMeH BelecTB, WM METa00IN3M. ACCUMIIAIMSA (TUIACTUYECKU OOMEH) U
JTUCCUMUWIAIMSA (PHEPTeTUUYECKUT OOMEH) — JBE€ CTOPOHBI €IMHOTO Ipolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs] BEHIECTB M DHEPIUM B IMMOHUMaHUU
MeTabom3Ma.

Tunbl oOMeHa BelecTB: aBTOTPOo(HBINA U TeTepoTpodHblil. Ponb Gpepmenton
B 0OMEHE BEIIECTB U MPEBPAIICHUN YJHEPTUH B KIIETKE.

®orocunTe3. CBetoBass u TemMHOBas (a3pl  QorocuHTe3a. Peaknumn
dbotocunTeza. IhexkTuBHOCTh PoTOCHHTE3A. 3HaUeHUE (HOTOCUHTE3a TSl JKU3HU
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Ha 3emie. Bnusinue ycnoBuil cpenbl Ha OTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS! €r0
IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUHU.

XemocuHTe3. XEMOCUHTE3UpyIone 0akTepun. 3HaYeHUE XEMOCHUHTEe3a JIJIs
YKW3HU Ha 3eMJI€.

OHepreTuueckuii oOMeH B KieTke. PacrieniieHue BemiecTB, BbIACIEHHE U
aKKyMYJMPOBAHHUE SHEPTUHU B KJIETKE. DTalbl SHEPreTUYeCKoro ooMeHa. [ ukomms.
bpoxenue m ero Buibpl. KHCIOpOIHOE OKHUCIEHWE, WU KIETOYHOE JbIXaHHUE.
OxucnurensHoe pochopumpoBanue. IHHEeKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

Peakuun wmarpuunoro cuHTe3a. lenernueckas wuHbopmarus u JIHK.
Peanuzanus renernueckod uHdopmanuu B KieTke. [eHeTHYeCKHil KOm M €ro
cBoiictBa. Tpanckpumnuusa — marpuudblii cuate3 PHK. Tpancmsus — OnocuHTe3
Oenka. Otanbl TpaHcasuuu. KomupoBanwe amuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oelka.

Hexnetounsie Gpopmsl xu3Hu — BUpYyChl. Mctopus otkpeitust Bupycos (/1.1.
NBanoBckuit). OcOOEHHOCTH CTPOEHMSI M KU3HEHHBIM LMK  BUPYCOB.
bakrepuodaru. bonesnu pacTeHuii, >XHUBOTHBIX U 4YEJIOBEKAa, BbHI3bIBAEMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOymurens CIIU/]a.
OOparHas ~ TpaHCKpuMIMsi, peBepraza W  uHTerpasa. [Ipodunaktuka
pacnpoCTpaHEHHs] BUPYCHBIX 3a001€BaHU.

Pazgen 3. Opranusm Kak 0MoIoruyeckKasi cucrema

Tema 3.1 Pa3MHOXEHNE U UHAMBHUIYaJIbHOE PA3BUTHUE OPTAHU3MOB.

Kiietounslii 1Mk, WM KU3HEHHbIM UK KieTku. MHTepdaza u muTo3.
[Tpoueccel, nporekaomue B uHTepdasze. Permukauus — peakuuds MaTpUYHOIO
cunre3a JIHK. Crpoenune xpomocoMm. XpOMOCOMHBIH Ha0Op — KapHOTHIL.
JIMmIou b M TaluIOMJHBIA ~ XPOMOCOMHBIE  HAOOpbhl.  XPOMATHUIBI.
[{utonoruueckue OCHOBBI PA3MHOXKEHUS U  HWHJIUBUAYAIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenne kinerkun — muto3. Craguu murosa. IIpoueccsl, npoucxonsmue Ha
PAa3HBIX CTAIUAX MUATO3a. BHOJIOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemas ru6esb KJIETKH — aromTo3.

@opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrojioe U nonoBoe. Buasl 6ecnonoro
Pa3MHOXKEHMS: JICJICHWE HaJBOE€, TIOYKOBAHME OJHO U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VIcKkyccTBeHHOE KIOHMpOBaHUE
OpPraHU3MOB, €r0 3HAYECHHE JIJISl CEIEKIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIUYUS OT OECIONIOTO.

Merio3. Cragum menosa. [Iponeccsl, mpoucxonsdiue Ha CTaausax Menosa.
[ToBenenne xpomocom B wMenose. Kpoccunrosep. buonornueckuii cmbICa H
3HAUYECHHUE MEN03a.
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['amerorene3 — mnpouecc oOpa3oBaHUsl IMOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbIe >Kene3bl: CEeMEHHUKUA M AUYHUKH. OOpa3oBaHUE U pa3BUTHE MOJOBBIX
KJIETOK — TaMeT (crnepMaTo30uj, SIMIEKIeTKa) — CIEepMaToreHe3 MU OOTrEeHE3.
OcoOeHHOCTH CTpOEHUS SIMIEKIETOK M crepMaro3ouaoB. OIog0TBOpPEHHE.
[TapTeHnorenes.

NnnuBumyanpHOE€ pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Drtanbl 3MOPUOHATBHOTO PAa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npoOiieHue, ractpyisiuus, opraHoreHes. [loctamOpuonanbHOe pa3BuTHE. THIIBI
MOCTAMOPUOHATILHOTO Pa3BUTHUS: MpPsIMOE, HEnpsAMoe (JIMYMHOYHOE). BrausiHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKJIEHHbBIE
YpPOACTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOEHUE
CEMEHH, CTaJUU PA3BUTHUS.

JlaGoparopnast pabora Ne 3. «HaGmromenme MuTO3a B KIIETKaX KOHYHKA
KOpeEIIKa JJyKa Ha TOTOBBIX MUKpPOIIpenapaTax.

JlaboparopHasi pabora Ne 4. «/3ydeHue CTpOeHHsI TOJIOBBIX KJIETOK Ha

TOTOBBIX MUKPOIPENapaTax».

Tema 3.2 HacneacTBEHHOCTh U U3MEHYMBOCTH OPTaHU3MOB.

IIpenmer u 3anaun reHeTuku. Victopust pa3BUTUS T€eHETUKH. POJIb uTonorun
U SMOpHOJIOTUU B CTAHOBJIEHWU TE€HETUKU. BKJan pOCCHUHCKUX U 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETHMKU. MeToabl TEeHETHKH (THOPHUIOJOTHYECKUM,
[IUTOTCHETUYCCKUH, MOJIEKYISIpHO-TeHeTUYeCKuii). (OCHOBHBIE T'€HETUYECKHUE
noHATHSA. [ eHeTHYEeCKass CUMBOJIMKA, UCTIONIb3yeMas B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HAcCJIeJ0BaHUs MPU3HAKOB, yCTaHOBJICHHBIC I. MeHenem.
MonorubpuHoe CKpelIMBaHWE. 3aKOH €IMHO-00pa3usi THOpPUIIOB TEPBOTO
nokosieHus. [IpaBuiio TOMUHUPOBAHKS. 3aKOH PaCIICIUICHU MTPU3HAKoB. [ nnoresa
YUCTOTHI TaMeT. [1oJTHOE M HEMOTHOE IOMUHUPOBAHHUE.

JluruObpuaHOe  CKpelllMBaHWE. 3aKOH  HE3aBHUCUMOTO  HACJIEIOBAaHMS
npu3HakoB.  lluToreHeTHueckre  OCHOBBI  JUTHOPUAHOTO  CKpPEIIMBAHUA.
AHanuzupyolee cKkpeiuBanue. Vcrnonap30BaHne aHATU3UPYIOLIETO CKPEIIMBAHUS
JUISL OTIPEIeSICHUsI TEHOTHUIIa 0COOu.

CueruieHHOe HacneoBaHue mpu3HakoB. Pabora T. Moprana no crierieHHoMy
HAaCJIEIOBaHUIO TeHOB. HapyllleHue cuenyieHrsi TeHOB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpHUs HACIEACTBEHHOCTH. | €eHETUUECKUE KapThI.

I'enetnka nosa. XpoMOCOMHOE OIpeaeaeHue mona. AyTOCOMbI U TOJIOBBIE
XpOMOCOMBI. [l OMOramMeTHele W TreTreporaMmeTHble opraHusmbl. HacnenoBanue
MPU3HAKOB, CIEIUICHHBIX C TIOJIOM.

N3meHunBOCTh. Bl ©3BMEHUYMBOCTH: HEHACJICACTBEHHAS M HACJICICTBEHHASL.
Pone  cpenpl B HEHACHEOCTBEHHOW  M3MEHYMBOCTU.  XapaKTEPUCTHKA
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MOJIU(PHUKATMOHHOW U3MEHYMBOCTU. BapualmoHHbIN psii M BapuallUOHHAsL KPUBAs.
Hopma peakuuu npusHaka. KojlMuecTBEHHbIE M Kauy€CTBEHHBIE NPU3HAKA U HX
HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBenHnasi, Wiy TEeHOTHNHMYECKAas, W3MEHYMBOCTh. KomOWMHaTMBHAas
U3MEHYMBOCTh. Meio3 M TOJOBOM IMpolecc — OCHOBA KOMOWHATHBHOMN
W3MEHUMBOCTU. MyTalrmoHHasi U3MEHYHBOCTh. Kitaccudukarust MyTanuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuYuHbI MyTaluii. MyTareHHble pakTopbl.
3aKoH rOMOJIOTUYECKHX PSAJIOB B HacyencTBeHHOM n3MeHunBoctu H.M. BaBuiosa.

BuesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METONBI T€HETHUKHU
yeJIOBEKa: TeHeaJornueCKui, OJIM3HEIIOBBIN, IIMTOTeHETHYECKUH, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUH. CoBpemeHHOE ONPEAEIIEHUE TE€HOTHIIA:
ITOJTHOTEHOMHOE CEKBEHUPOBAHHUE, I'€HOTUIUPOBAHKUE, B TOM YHUCJIE C MOMOIIBIO
[TI[P-ananu3a. HacneacTBeHHbIe 3a001eBaHNs YSIOBEKA: TCHHBIC 00JIE3HH, 00JIe3HU
C  HACJEICTBEHHOW  MPEApacloNOKEHHOCTbIO,  XPOMOCOMHBbIE  OOJE3HHU.
Comarnyeckue W TreHeparuBHble MyTauu. CTBOJIOBbIE KJIETKU. [IpyUHUMAMBI
3JI0pOBOTO 00pa3a >KM3HU, JUATHOCTUKH, TPOPUIAKTUKN U JICUCHUSI TEHETUYECKUX
Oone3Hel. MeauKo-reHeTUUeCKOEe KOHCYJIBTHPOBAaHUE. 3HAUCHHE MEIUIIMHCKON
TCHETUKHU B MPEIOTBPAIICHUH U JICYCHUHA TCHETUICCKUX 3a00JIEBaHUI YeI0BEKa.

JIaGoparopHas pabora Ne 5. «V3yueHue pe3yabTraroB MOHOTMOPUIHOTO H
JUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpOIIpEnapaTax.

Jlaboparopnas padora Ne 6. «3ydenne MmonuduKkamoHHON U3MEHUNBOCTH,
MIOCTPOEHUE BaPUALIMOHHOTO PsJla U BAPUALIMOHHOM KPUBOW.

JlaboparopHas pabora Ne 7. «AHanu3 mytanui y apo30¢puiabl Ha TOTOBBIX
MHKPOIPENAPATAX).

[Ipaktuueckas pabdora Ne 2. «CocraBieHuWe W aHalM3 POJIOCIOBHBIX
YEJIOBEKAY.

Tewma 3.3. Cenexiust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak HaykKa W Ipouecc. 3apoKACHUE CEJIEKIUU U JTOMECTHKALIHS.
Yuenue H.U. BaBusoBa o 1ieHTpax NpoUCXOXKIACHUS U1 MHOTOOOpa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbl TPOUCXOKIEHHS TOMAIIHUX KUBOTHBIX. COpT, NOpOJa, IITAMM.

CoBpeMeHHbIE METO/IbI ceNleKIIUU. MaccoBbIil 1 UHAUBUAYaIbHBIA OTOOPHI B
CEJEKUMH PpPACTEHHH M KUBOTHbIX. OLEHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpemuBanue — HHOpuauHr. Ywucras nuHuss. CKpeuBaHHE YUCTBIX JIMHUU.
['ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpenMBaHHE — ayTOPHJIUHT.
Otnanénnas rubpuauzanus u e€ ycnexu. MIcKyccTBeHHBIN MyTareHes U MojyuyeHue
IIOJIMIUIONIOB. JIOCTHMKEHNS CENIEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.
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buotexHonorus kak oTpaciib MPOM3BOACTBA. [€HHAas WHXKEHEpPUs. ITallbl
co3ganusa pexomOuHanTHOM JIHK wu TpaHcreHHpix opranusmoB. Kiertounas
nHxeHepus. Kinerounsie KyabTypbl. MUKPOKIOHAJIBHOE pa3MHOKEHUE PACTCHUH.
KnonupoBanne BBICOKONPOAYKTHUBHBIX  CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Dkonorudeckue u atndeckue mpodnemsr. MO — reneTrnuecku MonupUITUPOBAHHBIS
OpTaHU3MBI.

Okckypeusi «OCHOBHBIE METOABI M JOCTHXKEHUS CEJICKIIMU PACTEHHN H
JKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEILHBI  y4acTOK, B  TEIUIMYHOE XO3AUCTBO, J1Aa0OPATOPHIO
arpOyHHBEPCUTETA UM HAYUYHOTO LIEHTPA)».

IIpogheccuonanvro-opuenmuposannoe cooepircanue.

buorexHomoruu B NPOMBINUIEHHOCTH.  Pa3BUTHE  MPOMBIIMUIEHHON
OMOTEXHOJIOTUH U €€ IPUMEHEHUE B )KU3HU YEJIOBEKA.

Paznen 4. DBosonus xkuBoii npupoasl Tema

4.1. DBorOIIMOHHAS OUOJIOTHSL.

[Ipennocbuiki BO3HUKHOBEHHSI SBOJIOIMOHHOW TEOPUM. IBOIIOLMOHHAS
Teopusi U e€ MecTo B Ouosiorud. BiusHME 5BONIOIMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTHY U APYTHUX HAyK.

CBugerenscTBa 3BOMONMU. llaneoHTONMOTMYECKHE: TOCIENOBATEIBHOCTh
MOSIBJICHUS] BHJIOB B TaJCOHTOJIOTMUECKOM JIETOMUCH, TMepeXoaHble (HOPMBI.
buoreorpadudeckne: cxoacTro u paznuune GpayH u GIOop MAaTEPUKOB H OCTPOBOB.

OMOpHOJIOTHYECKHUE: CXOACTBA M Pa3au4Msl SMOPHOHOB pa3HbIX BUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
PYIMMEHTApHBIE OPTaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHUE: CXOACTBO
MEXaHU3MOB HACJICICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTeH Yy BCex
OpTaHU3MOB.

OpomonmonHas teopuss Y. [lapBuna. Ilpennochlnku BO3HUKHOBEHHS
JapBUHU3MA. JIBMKYIME CWJIBI 3BOJIOUMHU BHUJIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE TPU OTPAHUUYECHHOCTH PECYpPCOB, HEOMNPENEIEHHAS M3MEHUYHUBOCTD,
O0opb0a 3a CyIlleCTBOBAaHHE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopust sBosonuu (CTI) u e€ 0CHOBHbBIE TTOJIOKEHUS.

MukposBosonus. [Tonmynamnus kak eAuHUIa BUAAa U 3BOJIIOILUU.

JIBrokymue cuibl ((pakTopbl) SBONIONUU BUAOB B Mpupoae. MyTallMOHHbIN
MpoliecC U KOMOMHATHBHAS U3MEHUUBOCTD. [ [0y Ns1OHHbIE BOJIHBI U ipei (] TreHoB.
N3omsiuyst 1 MArpanusi.

EcrecTBeHHblli 0TOOp — HampaBisonMi ¢GakTop 3BOIOIUU. DOpMbI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoO0neHHOCTh OpPraHW3MOB Kak pe3yabTaT sBodtouuu. [Ipumepsl
MPUCTIOCOOJICHUM Yy OpraHu3MOB. ApoMOp(03bl U UINO-A AN TALINH.
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Bun wu BumooOpaszoBanue. Kpurepum Buma. OcHoBHBIE  (HOPMBI
BUJI000pazoBaHusl: reorpaduiecKoe, IKOIOTUIECKOe.

MakposBomorusi.  Dopmbl  3BomonMH:  (pHEIIeTHYECKas, JUBEPTCHTHAS,
KOHBEpreHTHas1, napajienbHas. HeoOpaTuMocTh 3BONIOIHUU.

[IpoucxoxaeHre OT HecneuuaaIu3upoBaHHBIX NpenkoB. IIporpeccupyromas
crnenuanu3anrsa. AJanTUBHAsA paguarius.

Jlaboparopnas pabora Ne 8. «CpaBHeHHE BUIOB MO MOP(POIOTHYECKOMY
KPUTEPUIO».

Jlaboparopnas padora Ne 9. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 4.2. BO3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMIIE.

JloHay4yHbIE€ TIPEACTABICHUS O 3apOXKACHUM >KU3HU. HayuyHble runoresbl
BO3HMKHOBEHUSI >KM3HM Ha 3emJje: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOJIIOLMS. AOMOTEHHBIN CHHTE3 OpPraHMYEeCKHUX BEIIECTB U3 HEOPTraHWYECKHX.
DKCNEPUMEHTAIBHOE MOATBEPKACHUE XUMHUUECKON 3BOMOIMU. HauanbHblie 3Tansbl
ouonornueckoit sBomonnu. ['mnoreza PHK-mmpa. dopmupoBanune medpaHHBIX
CTPYKTYp Y BO3HUKHOBEHHUE MPOTOKJIETKHU. [IepBble KIETKH U UX SBOIIOLIHS.
@OopMHPOBAHUE OCHOBHBIX I'PYMII )KUBBIX OPraHU3MOB.

PazButne xu3HM Ha 3emiie 1o spaM u nepuomaM. Karapxein. Apxeickas u
npotepo3oiickass dpbl. Ilameosolickas »pa W €€ TMEepUOAbl: KEMOPHUICKHIMA,
OPJIOBUKCKHW, CLITYPUMCKUM, JEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so301cKas 3pa U €€ epUoAbl: TPUACOBBIN, FOPCKHUM, MEIIOBOU.

KaiiHo3oiickass 3pa u €€ 1epuoApl: MAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOTIOT€HOBBIN.

XapakTepucTUKa KJIMMaTa M IeoJIOTMYecKuX MpoueccoB. OCHOBHbBIE ATallbl
HBOJIIOIMU PACTUTEIBHOTO M JKMBOTHOTO Mupa. ApomMopdo3bl y pacTeHuil u
JKUBOTHBIX. [l0osiBIEHHE, paCUBET M BBIMUPAHUE I'PYIII )KUBBIX OPTaHU3MOB.

CucreMa OpraHMYeCKOro MHUpa Kak OTpaKeHHE »dBOIMOUMH. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIOIMS YEJIOBEKA. AHTPOIIOIOTUS Kak Hayka. PazBuTue npencraBieHui
O MPOMCXOXKACHUM 4YejaoBeKa. Meronpl M3yudeHus aHTponoreHeza. CXoiacta M
pa3yInuus 4eIoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHUE YETOBEKA.

HBwkymme  cuibl  (akTtopel)  aHTpomoreHe3a.  HacnenctBennas
U3MEHYMBOCTh UM €CTECTBEHHBIM oTOOp. OOmecTBeHHbII 00pa3 JKU3HH,
W3TOTOBIICHUE OPYAUM TPYAA, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBU SBOJIIOLIMM YEJIOBEKA: aBCTPAJIONMHUTEKH, YemoBeK
yMenbid, YenoBek mnpamoxonmsamud, YenoBek HeaHAepTalbCckuil, UYenosek
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pasymublii. Haxolku HCKOMaeMbIX OCTATKOB, BpeMs CYILECTBOBAaHMS, OOIACTb
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHUS.

Yenoeueckue pacbl. OCHOBHBIE  OOJbBIIME  pPachl:  €BPOINEOUTHAS
(eBpaswmiickasi),  Herpo-aBCTpajoujaHasi  (PKBaropuajabHas),  MOHIOJOUIHAS
(a3marcko-amMepuKaHckasi).  UepTel  NPUCHOCOONEHHOCTH  MpeACTaBUTENEH
YeJIOBEYECKUX PaC K YCIOBUSIM CYyIIECTBOBaHMS. EMMHCTBO YelI0BEYECKUX pac.
Kpuruka pacusma.

[Ipaktuueckas padora Ne 3. «/3yueHre UCKOMAeMbIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUICKIIHSIX).

OKckypcusi  «ODBOJIOLUSI ~ OpraHMdeckoro Mupa Ha  3emiue» (B
€CTECTBCHHOHAYYHBIN UM KPACBEAUYECKUIN My3ei).

Pa3zgen 5. DkocucTeMbl U IPUCYLIME UM 3aKOHOMepHOCTH Tema

5.1 Opranusmsl U OKpy>Karolas cpesa.

DKOJOrus Kak HayKa. 3aJadyd M pa3/elibl 3KOJIOTuu. MeTobl SKOJIOTHYECKUX
UCCIIENOBAHUNA. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOWTaHUS OPraHMW3MOB: BOJHAs, HA36MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHAs.

Okonorudeckue dakropsl. Kimaccudukarus sxkonorndeckux GakTopos:
abnotnyeckre, OWOTMYECKHE M AaHTPOIOTreHHbIE. JIEHCTBHE SKOJIOTMYECKUX
(akTOpOB Ha OPraHU3MBI.

Abuotndeckne QakTopbl: CBET, TEMIIEpATypa, BIa)KHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenusi OpraHu3MOB K  JEHCTBHIO  A0MOTHYECKUX  (PAKTOPOB.
buonmornueckue puTMsI.

buornueckue dhakropsl. Buabl OnoTHYECKUX B3aUMOICHCTBUIM: KOHKYPEHIIUS,
XMIHUYECTBO, cuMOM03 U ero ¢opmel. [lapazutusMm, koomepauus, MyTyallu3M,
KOMMEHCaJIN3M (KBapTUPAHCTBO, HaXJEOHWYECTBO). AMEHCAIN3M, HEHUTPAIU3M.
3HayeHue OMOTHMYECKUX B3aUMOACUCTBUI [l CYUIECTBOBAaHUS OpPraHU3MOB B
MPUPOIHBIX COOOIIIECTBAX.

OKOJOTUYECKHE XApAKTEPUCTUKU mnomyisinui. (OCHOBHBIE ITOKa3aTENH
MONYJSALIMU: YHUCIEHHOCTh, IUIOTHOCTH, POXIAEMOCTb, CMEPTHOCTb, HPHUPOCT,
Murpanys. /[mHaMmuka YuCcI€HHOCTH MOIYIISIUN U €€ PETYISIIU.

Jlaboparopnas padota Ne 10. «Mopdonorrnueckue 0COOEHHOCTU pacTEHUN U3
Pa3HbIX MECT OOUTAHUSD.

Jlaboparopnas padota Ne 11. «BnusiHue cBeTa Ha pOCT U PA3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuyeckas padora Ne 4. «IloacuéT MIOTHOCTH MOMYJSLUM pa3HbIX BUIOB
pPaCTEHUI».

Tema 5.2 Coo01iecTBa U SKOJIOTHUYECKHUE CUCTEMBL.
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CoobmiecTBo opranu3mMoB — OuoreHo3. CTpyKkTypbl OHOIIEHO3a: BHJIOBas,
IPOCTpAaHCTBEHHas, Tpoduyeckas (muieBas). Bunabl-nomuHantel. CBs3uM B
OHOIIEHO3E.

DKOJIOTHYECKHE CHUCTEMBI (dKocucTembl). [loHsiTHE 00 »sKOCHCTEeME U
ouoreorieHoze. DYHKIMOHAIbHBIE KOMIIOHEHThl JIKOCHUCTEMBL: POAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB M MOTOK SHEPTUH B 3KOCUCTEME.
Tpoduueckue (nuuieBbie) ypoBHU d3KocucTeMbl. [InieBbie ienu u cet. OCHOBHbIE
MOKa3aTejau JKOCHCTEMbl: Ouomacca, MPOMYKIHUS. DKOJOTUYECKHE MUPAMUIIBL:
OPOAYKIUU, YHMCIEHHOCTH, Ouomacchl. (CBOWCTBa 3KOCHUCTEM: YCTOMYHUBOCTb,
camoperyssiuus, pazsutre. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCHCTEMA XBOWHOIO
WM IIAPOKOIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ AKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudyeckoe v X035MCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢akrop ycToHyuMBOCTH dKocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3eMIie.

VYyenune B.U. Bepnanckoro o 6uocdepe. ['panuiibl, cocTaB U CTPyKTypa
ouocdepsl. Kuboe BemectBo U ero (ynkuuu. OcobeHHOCTH Ouocdepbl Kak
100anbHON 3KOCUCTeMBbl. JluHaAMuYeckoe paBHOBecue H oOparHas CBSI3b B
ouocdepe.

KpyroBopoTs! BeniecTB 1 OMOTCOXMMHUYECKHE UKIIBI SJIEMEHTOB (yIieposa,
a3zota). 30HAIBHOCTh Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Orochepe 3eMiu. AHTPOIIOTeHHbIE U3MEHEHUsI B Orocdepe.
['moGanbHbIE FIKOTOTUYECKUE TPOOIEMBI.

CocyuiectBoBaHe NpUpoAbI U yesnoBedecTa. CoxpaHeHre OMOpa3HO0Opasus
KaKk OCHOBa ycToHuMBOCTH Ouocgepbl. OCHOBa palMOHAIBLHOTO YIIPaBJICHUS
IPUPOAHBIMU PECYPCAMH M MX HCIIONb30BaHUE. JlOCTHKEHUs OMOJIOTMHM M OXpaHa
MIPUPOJIBI.

IIpogheccuonanvro-opuenmuposannoe cooeporcanue:

[Ipaktuueckass pabora Ne 5. OmpeneneHue Kiacca OMACHOCTH OTXOOB;
arperaTHoe COCTOsIHUE U (pu3nuecKkyto opMy 0TXO0/I0B, 00pa3yIIIUXCs Ha paboueM
MecTe/ Ha 3Tanax Mpou3BOICTBA, CBA3aHHbBIE C ONIPEICICHHOM
npodeccueit/crenuanbHOCTHIO
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4. TemaTruyeckoe IVIAHUPOBaHME, B TOM YHCJIE € Y4eTOM padoyeil NPOrpaMMbl BOCIIUTAHMSA € YKa3aHHEM KOJIMYeCTBA
4acoB, OTBOAMMbIX HA OCBOCHHE KAK/A0H TeMBbl.

IMPUMEPC aMUJIa3bl NJIKW KaTaJa3bD»

5 | CTpoeHue KIEeTKH

YPOK

2 Ypok, m1aGopaTopHOE 3aHATHE, TIPAKTHIECCKOE 3aHATHUE, JICKIHUSA, CEMUHAP, KOHCYIBTAIAs

No Konpl KoMIIETEHITNM,
Kommaecrpo | “WATHOCTHBIX PESy/ILTaTOB,
HanmMeHnoBaHue TeMbl yueOHOTO 3aHATUSA By y4eOHOro 3aHsTHs 4ACOR (hOpPMHUPOBAHUIO KOTOPBIX
CIIOCOOCTBYET IIEMEHT
pOrpaMMbl
Pasnen 1. buonorus kak Hayka. MeToabl HAyYHOTO ITO3HAHMSL. OK 01., 0K 02., OK 04., OK
Tema 1.1 buonorus kak Hayka 07.
1 | buonorus kak Hayka YPOK, 1
[Ipaktuueckas pabora Ne 1 «Hcmonp3oBanue NPAKTUUYECKOE 3aHATHE
Pa3IMYHBIX METOJOB MPU U3YUECHUU
OMOJOTNYECKUX OOBEKTOBY
Tewma 1.2 XKuBbie CUCTEMBI U UX OpraHU3aIus
2 | )KuBbI€ CUCTEMBI U UX OpTaHU3AIHUS YPOK 1
Paznen 2. KiteTka kak Onosiornyeckas CucTeMa OK 01., OK 02., OK 04., OK
Tema 2.1 X¥UMUYECKUN COCTAB U CTPOCHUE KIIETKU 07.
3 | XuMHMYECKUN COCTaB KIIETKU YPOK 1
4 | JlaboparopHass pabora Ne 1  «M3ydeHue | 1aboparopHOE 3aHATHE 1
KaTaIMTUIECKOW aKTUBHOCTH (pepMeHTOB (Ha
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JlaGoparopnast pabora Ne 2 «M3ydeHue ctpoeHus
KJIETOK pAcCTeHWH, JKUBOTHBIX M OaKTepuil TMoJ
MHUKPOCKOTIOM»

7abopaTopHOE 3aHATHE

Tema 2.2 J)KusHenessTeIbHOCTE KIETKHU

No Konpl KoMIIETEeHITNM,
JUYHOCTHBIX PE3YJIBTATOB,
HanmMenoBanne TeMbl yueOHOTO 3aHSATHUS Bun yue6HOrO 3aHATHS Komriecrso (hOpPMHUPOBAHUIO KOTOPBIX
Hacon CIIOCOOCTBYET JIEMEHT
IPOTPaAMMBI
7 | OOMmeH BemiecTB. DHEPreTUYeCKuii 0OMEH BEIIECTB | YPOK 1
8 | [ImacTuueckuii 0OMEH BeliecTB YPOK 1
Paznen 3. Opranusm kak OHoJ0oTHYECKaAs CUCTEMA OK 01., OK 02., OK 04., OK
Tema 3.1 PazMHOXXeHHE U UHAMBUYaIbHOE Pa3BUTHE OPTaHU3MOB 07.
9 | JKu3HEHHBIN UK KIETKU. [[eJIeHne KIeTKH. YPOK 1
I'ameTorenes.
10 | JTaboparopnas pabota Ne 3 «Habmtonenne MuTo3a B | 1aOOpaTOpHOE 3aHSITHE 1
KJIETKaX KOHYMKA KOpEIKa JIyka Ha TOTOBBIX
MUKpOITpenaparax.
Jlaboparopnas padora Ne 4. «M3ydyeHue crpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX MUKPOTIpEapaTax»
11 | @opmbl pa3sMHOKEHHS] OPTaHU3MOB. YPOK 1
12 | UnauBuayanbHOe pa3BUTHE OpTaHU3MOB | YPOK 1
(oHTOTEHE3)

Tema 3.2 HacneaCcTBEHHOCTh M1 K3MEHYMBOCTh OPraHU3MOB
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pE3yiabTaTOB MOHOTUOPUIHOTO U JTUTHOPHAHOTO
CKpEIMBaHUA y IPp030(UiIbl HA TOTOBBIX

13 | I'enetnka. 3aKOHOMEPHOCTH HACJI€IOBaHUA, YPOK
ycTaHoBiieHHbIE [. Mennenem.

14 | CuermieHHoe HacJe/l0BaHue MPU3HAKOB. | YPOK, naboparopHoe
JlaGoparopHass pabora Ne 5. «M3yueHue | zgpgrme

MOIU(PUKAITMOHHOW W3MEHUYMBOCTH, TIOCTPOCHHUE
BAPUALIMOHHOIO PSAla U BapUALMOHHOW KPHUBOMN»
JlaGoparopnast pabora Ne 7. «AHanu3 MyTauuu y
Tpo30(HITEI Ha TOTOBBIX MUKPOITPENapaTax

17

I'eneTuka mona. [ eHeTnka uenoBeka

YPOK

18

[Tpaktuueckas padora Ne 2 «CocTaBiieHHe U aHATN3
POIOCIIOBHBIX)

IMPAaKTUYCCKOC 3aHATHUC

19

Cenekuust Kak HayKa U npouecc. buomexnonozuu 6

npomausl Z/I/UZGHHOC'mu3

YPOK

3 [IpogecCHOHATBEHO-OPHEHTUPOBAHHOE CONEPIKAHNE

MHUKpoHpenaparax»
No Konpl KoMIIETEHITNM,
JMYHOCTHBIX PE3YJIbTATOB,
, | KommgecTtBo
HanmMeHnoBaHue TeMbl yueOHOTO 3aHATUSA Bun yueOHoro 3anstus 4ACOR (hOpPMHUPOBAHUIO KOTOPBIX
CIIOCOOCTBYET JIEMEHT
IPOrpamMMBbl
15 | I3MEeHUYHNBOCTb. YPOK OK 01., OK 02., OK 04., OK
16 | JlTaboparopnass pabora Ne 6. «M3ydeHue | 1abopaTopHOE 3aHATHE 07.
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20

9KCKprI/I}I «OCHOBHBIE METOABI WM HJOCTUIKCHHSA

CEJICKIIMU PACTEHUHN U KUBOTHBIX)

IMPAaKTUYCCKOC 3aHATHUC

Paznen 4. DBontonus KUBOM TPUPOJIbI

Tema 4.1 DBosrorimonsHast OMOJIOTHSA

OK 01.,0K 02., OK 04., OK
07.

21 | DOBoMOLIMOHHAsT TEOPHUsl U €€ MECTO B OHOJOTHH. YPOK 1
CBuETENBCTBA 3BOIIOIUH.
22 | OBomonnonnbie Teopuu (Y. Hapsun, CTD) YPOK 1
23 | MuUKpO- 1 MaKpO3BOIIOLIUS YPOK 1
24 | JIaboparopHasi pabota Ne 8 «CpaBHEHHE BHUJIOB 10| JAOOPATOPHOE 3aHSITHE 1
MOP(}OIOTHUYECKOMY KPUTEPHIOY.
No Konpl komIieTeHI1iM,
Kommuecrno | AHOCTHBIX PE3YIILTATOB,
HanmMeHnoBaHue TeMbl yueOHOTO 3aHATHUS Buj yueOHOro 3ansaTus’ HACOB (hOpMHUPOBAHUIO KOTOPBIX
CIIOCOOCTBYET 3JE€MEHT
IPOrpamMMBbI
Jlaboparoprass pabora Ne 9  «Omnucanue
MPUCTIOCOOTICHHOCTH OPraHn3Ma U €€
OTHOCHUTEJILHOT'O XapakTepa
Tema 4.2 BoO3HUKHOBEHHE U PAa3BUTHE )KU3HU Ha 3eMiie
25 | Tunote3bl MNPOUCXOXKACHUS SKU3HM Ha 3emile. | YPOK |

Pa3BuTHe xu3HU Ha 3emiie MO dpaM U IEepUoiaM.
OKCKypeus «DBOJIIOLMS OPraHUYeCKOro MHpa Ha

3emiie»
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26

[Ipaktuueckas pabora Ne 3.  «M3ydeHue
HCKOIIAeMbIX OCTATKOB PACTEHUW M >KUBOTHBIX B
KOJUTEKLIMSIX

IMPAaKTUYCCKOC 3aHATHUC

27 | DBoJIIOLIMS YETOBEKA. YPOK 1
28 | YenoBeueckue pacsl YPOK 1
Paznen 5. Dxocuctemsbl U MPUCYILIME UM 3aKOHOMEPHOCTH OK 01.,OK 02., OK 04., OK
Tema 5.1 OpranusMel 1 OKpysKaroIias cpeaa 07.
29 | Dkosorus Kak Hayka. IKoJIorudeckue (hakTophl. YPOK 1
JlaboparopHas padora Ne 10. «Mopdonoruyeckue | jaGopaTropHoe 3aHATHE
OCOOCHHOCTM  pacTeHMid M3  pa3HbIX  MecCT
oOUTaHUSD.
JlaGoparopnast pa6ora Ne 11. «BnussHue cera Ha
POCT U pa3BUTUE YEPEHKOB KOJIEYCa»
30 | DKOIOTHUYECKUE XapAKTEPUCTUKHU TTOMYIISLIUH. YPOK 1
No Konpl komIieTeHIui,
Kommuecrno | AHOCTHBIX PE3YIILTATOB,

HanmMmeHoBaHue TeMbl yqe6H0ro 3aHATHUA

Bun yue6HOrO 3aHATHS

qacCcoB

(hOpMHUPOBAHUIO KOTOPBIX
CIIOCOOCTBYET JE€MEHT
IPOrpamMMbl

[Ipaktuueckas pabora Ne 4. «Iloacuer miaoTHOCTH
MOMYJISIIAN Pa3HBIX BUJAOB PACTCHUIN»

IMPAaKTHUYCCKOC 3aHATHUC

Tema 5.2 CooO11iecTBa U DKOJIOTHUECKUE CUCTEMBI

31 | Oxocucrema u OUOTEOIICHO3. YPOK 1
32 | KommoneHTsl skocucteMsl. Tpodudeckue memnmu. YPOK 1
33 | Yuenue B.U. Bepnajackoro o 6uocdepe YPOK 1
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34

YenoseuecTBo B Onochepe 3emiin.
[IpakTrueckas padora Ne 5. Omnpenenenue kiacca
OTXOJIOB

IMPAaKTUYCCKOC 3aHATHUC

35

HuddepeHunpoBaHHbIN 3a4eT IPOMEKYTOUHAS
arTecTanus

36 | AuddepeHunpoBaHHbIN 3aueT IPOMEKYTOYHAs
arTecrauus
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5. YCJIOBUA PEAJIM3ALIMN YYEBHOI'O ITPEJIMETA

5.1. TpeOoBaHMsI K MUHMMAJILHOMY MATEPHAJIbHO-TEXHUYECKOMY 00€eCTIeYeHH 10

Peamuzamust mporpammbl  yaeOHOTO TIpenMera TpeOyeT Hamuyusi y4eOHOTo

KaOnHeTa OMOJIOTUHU U YKOJIOTHH.
O6opynoBanue yueOHOTO KaOMHETA:!

1. CnenuaausupoBanHasi Me0esib M CHCTEMbl XpaHEHHS /IVIsl KaOMHeTa

1.1. Cton nabopaTopHbIii AEMOHCTPALMOHHBIN (C PAKOBUHOM, OJIBOAKON U
OTBEJICHUEM BOJIbI, CAHTEXHUKOM, SJIEKTPUUECKUMH PO3ETKAMH, aBTOMaTaMH
aBapUUHOIO OTKIIFOUEHUSI TOKA)

1.2. Cron yueHnueckuit 1a00paTopHbId, peryIupyeMbIii 10 BEICOTE
1.3. Cryn yuyeHHUYeCKH TOBOPOTHBIH, PEryIUpPyEeMbIi MO BBICOTE
2. leMOHCTPAIIMOHHOE 000PYI0BAHUE U TPHUOOPBI

2.1. KOMIIJIEKT BIaXHBIX MTPENAPATOB IEMOHCTPALMOHHBIN:
«Pa3BuTre HacekoMoroy, «Pa3BUTHE JIATYIIKA»

2.2. KoMIuiekT repbapueB JEMOHCTPALIMOHHBIN:
«CenbCKOX03SIMCTBEHHBIE pacTeHUs», «PacTUTenbHbIE COOOIIECTBAY

2.3. KOMIIJIEKT KOJJICKIIUN 1EMOHCTPAIMOHHBIN:
HACEKOMBIX C Pa3JIMYHBIMH THIIAMH OKPACKH, HA0OP IUTIOIOB U CEMSIH,

VICKOTIAEMBIX KUBOTHBIX 1%} pacteHui», «buoneHos»,
«Bpenurenun BAKHEMIIMNX CEIIbCKOXO35IMCTBEHHBIX KYIBTYP»

2.4. HudpoBoit MUKpOCKOT OMHOKYJSIPHBIA (C KaMepoil)

2.6. MUKpPOCKOIT IEMOHCTPALIMOHHBIN

npuoOOPbI, HAOOPHI AJIS IKCIIEPUMEHTA, HHCTPYMEHTbI)
3.1. Hudporas maboparopust Mo OMOIOTUN IS YIUTEIS

3.2. KoMIuiekT MUKpOIIpenapaToB Mo 0011el OMoIoTHH:
MUKpOIPenapaThl pACTUTEIHHBIX, )KUBOTHBIX U OaKTepUATHHBIX KIIETOK,
«CrniepmMaro30uibl MJIEKOIUTAIOIIETO», «SHIIeKIeTKa MIIEKOITUTAIOLET0»,
«KapuokuHes B KJIeTKaxX KOpelka Jykay, «Jlpozodunay (Hopma, MyTauu
(GhOpMBI KPBUIBEB U OKPACKH TeEJIA)

3.3. ludporas maboparopust Mo OMOIOTUHN IJI YICHUKA

3.4. MUKpPOCKOII IIKOJIbHBINA C TTOJCBETKOM

4. Moaeyu, MyJIsSI2KH, AaNIJIMKALIMH

«IIpuMepsbl 3aUTHBIX TPUCTIOCOOJIEHUN Y JKUBOTHBIX», « DOPMbBI COXPAHHOCTH

2.5. Hudposas Bumeokamepa AJjist padoThl C ONTUYECKUMU MpUOOpaMu uppoBast

3. JIabopaTOpPHO-TEeXHOJIOTHYECKOE 000py10BaHue (J1adopaTopHOoe 000py10BaHHE,
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4.1. KoMIuiekT Moaienen-aniiInKaui JeMOHCTPAlMOHHBIN:
«YnBoenne [IHK u Tpanckpunius», «buocunres oenka», «CTpoeHHE KIETKN,
mozaenb cTpykrypsl JIHK, MarunTHas moaenp-anmumkanus «/lereHue KieTkm»,
Monenib «OCHOBHBIE HalpaBlieHHUs »Bomonun», «llepekpéct Xpomocomy,
«TunnyHbie OMOIIEHO3BD.

4.2. KOMIUIEKT aHaTOMUYECKUX MOJICJICH IEMOHCTPAIlMOHHBIH:

00BbEMHAS MOICIb «CTpOCHI/Ie TOJIOBHOI'O MO3Tra II03BOHOYHBIX»,

4.3. Habop naneoHTONOrHYeCKUX MYJISKEH:
«[Ipoucxoxkmenne uenoBeka» (OIOCTBI  aBCTPAJONMUTEKA, IUTEKAHTPOIIA,
HeaH/IepTaiblla, KPOMaHbOHIIA), CIICMKA WM U300paKEHUS KaMEHHBIX OPYIUi
NIEepBOOBITHOTO YeJIOBEeKa (KaMHU-YOIIIEPhI, pyOuiIa, ckpedia)

4.4. KOMIUIEKT MYJISDKEH IEMOHCTPALIMOHHBIH:
MYJISIKU TUTOIOB M KOPHETIIONOB JAUKUX (OPM M KYJIBTYPHBIX COPTOB PaCTEHUH,
monenb moJiekynbl JIHK, monens JIHK, monens metadasHoit XpoMOCOMBI,

5. JleMOHCTPaUMOHHBbIE Y4eOHO-HATJIAIHbIE MOCOOUA(B T.4. B 3JIEKTPOHHOM BH/I€)

5.1. KommiexkT noptperoB s opopmienus kadunera (Y. lapeun, I. Menaens,
H.K. Konbuos, /Ix. Yorcon, @. Kpuk, A. Jlesenryk, P. I'yk, T. IlIBann, M.
[Ineiinen, P. BupxoB, M. VYwikunc, P. ®pankmun, K.M. boap., I.H.
NBanosckuii, K.A. Tumupsizes, T. Mopran, I. ne ®pus, C.C. UerBepukos, H.B.
Tumodeen-Pecosckuii, H.M. Bapuios., 1.B. Muuypun, I'J[. Kapneuenko,
M.®. UBanos, K. Jlunneu, XK.b. Jlamapk, B.O. KoBanesckuii, J. ['ekkenp, O.
Miomnep, A.H. Cesepuos, @. Penu, JI. Ilactep, A.M. Onapun, C. Mumnnep, I.
Opu, A. I'ym6onear, K.®. Pynbe, A.Jlx. Tencnu, B.H. Cykaués, B.IW.
Bepnajackuii)

24



5.2. Tabmuuel u cxembl: «MeToAbl MO3HAHUS KUBOW HpUpoAbD», «OCHOBHBIC
NpPU3HAKA  JKU3HW», «YPOBHH  OPraHU3alMU  KUBOW  INPUPOIABD»,
«Ilepuonnueckast TabIUIAa XUMHUYECKUAX DJIEMEHTOBY», «CTpOCHUE MOJIEKYJIbI
BOonb», «buocuHTe3 Oenkay, «CTpoeHme MoJeKyasl Oenka», «CTtpoeHue
dbepmenta», «Hyknennosbie kuciaorel. JJHK», «Ctpoenue monexynbl ATD,
«CTpoeHue 3yKapuOTHYECKOW KIETKN», «CTpOEHHE 3IKUBOTHOW KIIETKW»,
«CTpoeHue pacTUTENbHON KIeTKW», « CTpOeHUE NPOKAPUOTUUECKOU KIIETKN,
«CTtpoeHue sApa KIETKn»,

«YTI1€BOBIY, «JInmmaey, «Tumer HUTaHUS, «MeTtabomu3zm»,
«MurtoxoHIpus», « IHEPreTUIecKuii 0oMen», « Xaoporacty, «DoTocuHTesy,
«Crpoenne IHK», «Ctpoenue u QyHKIMOHUPOBaHUE TeHay, « CHHTE3 OeKay,
«I'enetnueckuii koa», «Bupyce, «bakrepuodaruny, « CtpoeHne v »KM3HEHHBIN
nukn Bupyca CIIMJla, Oaxrtepuodaran, «Pemmkanus JHK», «Dopmbl
Pa3sMHOXKEHUSI OPraHu3MOB», «JIBOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX
pacTteHun», «BereratMBHOE pPa3sMHOXKEHUE pACTCHUW», «JleIeHue KIeTKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBDY,
«Kiterounpii nukn», «Permmmkanua JHK», «Murtos», «Meio3y», «lIpsmoe u
HENpsAMOE pa3BUTHE», «l[amMeToreHes y MIICKONUTAIOMIUX MW YEJIOBEKAY,
«OCHOBHBIC CTaUU OHTOTEHE3a», «MOHOTHOPUAHOE CKpPEUIMBAaHWE U €ro
LUTOr€HETUYECKAST OCHOBA», «3aKOH PACIIEIUIEHUS M €r0 LUTOTCHETHYECKas
OCHOBa», «3aKOH YHUCTOTBI TameT», «JurudpuaHoe CKpellMBaHUEY,
«lluTomoruyeckre OCHOBBI JUTHOPHIHOTO  CKpeIIMBaHHUSD», «Meio3y,
«B3auMoneicTBre aIeNbHBIX TE€HOBY», «leHeTndeckne KapThl PpPaCTEHUM,
YKUBOTHBIX U Y€JIOBEKa», «[ eHeTrka noia», «3akOHOMEPHOCTH HACJIEI0BaHUs,
CLEIUIEHHOTO ¢ mnoyioM», «Kapuorumnbel 4yenoBeka W KUBOTHBIX», «Buabl
U3MEHUMBOCTH», «MonudukanmonHass u3MeHUUBOCTH», «HacnenmoBanue
pesyc-dakropay, «['eneTnka rpynmn KpoBu», « MyTalimoHHAS U3MEHYUBOCTHY,
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kapra «LleHTpbl NPOUCXOXKIEHUST W MHOTO00pasus KyJbTYPHBIX PpaCTCHHID»,
«ITopoapl TOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTaai€HHas
rubpuamnzanusi», «Paborer akagemuka M.D. HBanoBay, «llomurmmonausy,
«OO0bekThl  OuoTexHomorumy, «KietouHble KyIbTypbl U KJIOHHPOBAaHHUE»,
«KoHCTpynpoBaHue U IEpEHOC T'€HOB, XPOMOCOM», « PazBuTHe opranndeckoro mupa
Ha 3emiie», «3apoibllid MO3BOHOYHBIX JKMBOTHBIX», «APXEONTEPUKC», «DOpMBbI
O00prOBI 3a cyiecTBoBaHHE», «EcTtecTBeHHBIM 0TOOp», «MHOroo0pasue coproB
pactenuit», «MHoroobpasue nopoj KUBOTHBIX», «[lomymsauuny», «MyTtannoHHas
U3MEHUUBOCTBY, «Apomopdosb», «Wmmoamanrammm», «OOwWas maereHepanusy,
«/IBmxkymme cunbel sBomounn», «Kapra-cxema wMapupyra nyrtemectsus Y.
Hapsunay», «bopnrba 3a cymectBoBaHue», «lIprCcmOCOOICEHHOCTh OpPTraHWU3MOBY,
«T'eorpaduueckoe BU000pazoBaHuE», « IKOJIOTMUECKOE BU1000pa30BaHUE,
«Bo3HukHoBeHne CoNHEYHON cucTeMbl», «Pa3BUTHE OPraHUYecKOro MUpPay,
«PacturenbHas kietka», «OKuBoTHas kieTka», «llpokapuoTudeckas KIETKay,
«CoBpemMeHHasl CUCTEMa OPraHUYECKOT0 MUpay, « CpaBHEHUE aHATOMUYECKHUX YEpT
CTPOCHMSI YEeJIOBEeKAa M 4YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MecTa
MaJICOHTOJIOTMYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO YEJIOBEKA», «JlpeBHenmme
monn», «/pesnue monn», «IlepBbie coBpeMeHHbIE M0an», «HenoBeueckne pacs,
kapra «lIpuponubie 30HBI 3emuin», «Cpenbl OOUTaHMS ~ OPraHU3MOBY,
«Dotonepuonuzm», «llomymsiun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH
nonynsiuuu  uHQy30puu-tyQenskm», «llumesbie menw», «llumeBbie 1enm,
«buorenos: cocraB u cTpykrypa», «lIpupoausie coobiectBay, «llenu nuranus,
«Jxonoruueckas — nupamuna», «buochepa U dyenmoBek», «IKOCHUCTEMA
HIMPOKOJIMCTBEHHOTO JIECa», « DKOCUCTEMA XBOMHOTO Jiecay, «buoneHnos BogoéMay,
«ArpoueHo3», «lIpuMmepHble AaHTPONOIEHHBIE BO3AECWCTBUA HA MPUPOLYY»,
«BakHeWre MCTOYHUKHU 3arpsA3HEHHs] BO3JyXa M TPYHTOBBIX BOI», «llouBa —
BaKHEHIas cocTapistomas Ouocheps», «DakTopsl aerpaganuud  MOYBY,
«ITapaukoBbiit 3QdexT», «Dakropbl pagMOaKTUBHOTO 3arps3HEHHs] Ouocheps»,
«Obmras  cTpykrypa Ouocdepob», «Pacnpocrpanenue xu3Hu B Ouocdeper,
«O30HOBBIN 3KkpaH 6uocheps», «Kpyrosopot yrepoaa B Ouocdepe», «Kpyrosopor
a30Ta B MPHUPOJIE», TEOXPOHOIOTUYECKAs TabauIa

5.3. Jluarpammsl:

«Pacnipenenenne XuMHYECKUX 3JIEMEHTOB B HEXKMBOW Ipupone», «Pacnpenenenue
XUMHUUYECKHUX 3JIIEMEHTOB B JKUBOW MPUPOIEH

5.4. Kaprsr:

buoreorpaduyeckas kapra Mupa

5.2. UudopmanumonHoe odecreyeHue
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HNudopmarmonnoe odbecrieueHre 00ydeHHs COACPKUT NEPEUEHb PEKOMEHTyEMbIX

y4eOHbIX u3ianuii, UHTepHeT-pecypcoB, TOMOTHUTENBHON JTUTEPATyphl. OCHOBHBIE
HCTOYHUKHU

l.

JIK.

10.

1.
12.

buonorus. Ilaceunnk B.B., Kamenckuii A.A., Pyoro A.M. u apyrue /Ilox pen.
[Taceunmka B.B., 10 «xmacc, AxmmonepHoe o6mectBo «HM3maTenbcTBO
«IIpocaemieHue».
buonorus. Ilaceunnk B.B., Kamenckuii A.A., Pyoro A.M. u apyrue /Ilox pen.
[Taceununka B.B., 11 kmacc, AxumonepHoe ob6mectBo «l3aarenbcTBO
«IIpocsemenne».

JononHuTenbHble UCTOYHUKM 1. Alanma @., Kaiirep
CoBpemenHas revetuka. B3 1. T. 1. — M.: Mup, 1987 — 295 c.
AxudneB A.Il. EBrennka: Be4HbIil MOHCTp WM HaAeXKAa yenoBedecTBa? // 3naHue
—cuma. — 1992, — Ne 5-7. —c. 26-32,40-41.
benses JI.K., Boponmnos H.H., e I'M. u ap. OGmias 6nosnorus: y4e0. s
10—-11-x k. O6meo6pazonar. yueod. 3aBen. — M.: [Ipocsemenue, 2000. — 287 c.
buonornueckuii sHIMKIONEANYECKUI ciioBapb. — M.: CoBeTCKasi SHLMKIONEAMS,
1986. — 893 c.

bonrosa U.B. C6opHuK 3a1a4 110 00111e# OMOI0THH TS TOCTYIIAIOIIUX B By3bl — M.
Omnuxc, 2006. — 256 c.

Bonbioi cripaBOYHUK JIJ1s1 IKOJIBHUKOB U noctynatomux B By3bl / A.C. baryes,
M.A. I'ynenxoBa, A.I. EneneBckuii u np. — M.: [Ipoda, 1999. — 668 c.
I'eneTnueckre MoaudUITMPOBAHHBIE OPTraHU3MBbI M OHOJIOTHYECKast 6€301acHOCTh //
denepanbHbIM BECTHUK YKOJIOrHYecKoro mpasa. — M., 2004. — Ne 10. — 64 c.
I'uranu O.b., Cnepanckas O.H. O6mas 6uonorus. — M.: YaukyMm-mieHTp, 1999. —
128 c.

Jlepuep I'N. Ypoku oOmieit 6nonorun. O6mas 6uonorus. 10, 11 kmaccel. TecTsl,
BOMIPOCHI, 337a4u: yuel. mocodue. — M.: Dxcemo, 2005. — 352 c.

O6mas ouonorus: yue6. s 10—11 1. mk. ¢ ynryos. u3yd. OMoja0ruu / o, pe.
npod. A.O. PyBunckoro. — M.: [Ipocsemienue, 1993. — 544 c.

ITerpocoBa P.A. OcHoBsl renetuku. — M.: Jlpoda, 2004. — 94 c.

[ITaxosuu B.H. O61mas 6uonorus. biok-cxeMsl, TabOIUIIBI, pUCYHKH: y4e0. TocoOue.
— MH.: Kamxnasii nom, 2006. — 112 c.

Ilepeuens UuTEpHET-pEcypcoB

1. Kpacmas kuura Poccum [97€KTpoHHBIH  pecypc]/ pexum  JocTyma:

https://redbookrf.ru, BXox cBOOOIHBIN.

2. OTKpBITHIN KOJJIEIXK [AMEKTPOHHBIN pecypc]| // pexum goctyna: https://biology.ru,

BXOJ CBOOOIHBIIA.
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5.3 O6pa3oBare/ibHbIE TEXHOJIOTHHI

[lpu  peanuzamuu  y4eOHOTO  TpeaMeTa  HUCHOJB3YIOTCS  pa3IudHbIC
oOpa3oBareibHbBIE TEXHOJIOTUM, B TOM YHCJIE IUCTAHIIMOHHBIE OO0Opa30BaTEIIbHBIC
TEXHOJIOTHH, DJIEKTPOHHOE O0yUICHHE.

O Ilpu peanuzanuu y4eOHOTO TpeaMETa HCHOIB3YIOTCS AaKTHBHBIE U
MHTEPaKTUBHbBIE (POPMBI U METOIBI O0YUYECHUS:

0 TexHOMOTHU COTPYOAHUYICCTBA,

0 mnpoeKkTHbIE TEXHOJIOTUY;

0 TexHoMOrUU MPOOIEMHOIO Y JUIYHOCTHO-OPUEHTHPOBAHHOTO OOYUCHHS;

0 urpoBbie TEXHOIOTHHU (POJIEBBIC U JICTIOBBIC UTPHI);

00 kelc-TeXHOJIOTUH;

0 MomynbHBIE TEXHOJIOTUH;

O TexHOIOrMM pa3BUTHSI KPUTHUUECKOTO MBIILJICHUS; O TtexHomoruu

Pa3BUBAIOIICTO O6y‘-I€HI/ISI;

0 uHTEepakTUBHBIE METOABI OOYUYEHHUS U JIP.

6. KOHTPOJIb 1 OINEHKA PE3YJIbBTATOB OCBOEHHUA YYEBHOI'O
MNPEJIMETA

KoHTposib 1 o11eHKa pe3yabTaToB OCBOEHUS yUeOHOTO MpeaMeTa OCYIIEeCTBIseTC s
npernojaBaTelieM B XOJI€ CTapTOBOM JMAarHOCTUKH, TEKyIIeW W TeMaTH4eCKON
JUAarHOCTUKU (YCTHOTO ONpOCa, MPOBEACHUS MPaKTUUYECKUX 3aHATUH, J1a00paTOpHBIX
3aHATUNA, MUCHBMEHHBIX KOHTPOJBHBIX padOT, TECTUPOBAHUS), a TAKKE B pe3yjbTare
BBIIIOJIHEHUS 00YYarOIIMMUCS MHAUBUIYAJIbHBIX 3aJaHUH, IPOEKTOB, UCCIETOBAHUM.

B cooTrBeTcTBHM C y4E€OHBIM IUTAHOM MPOMEKYTOUYHAsI aTTeCTalus M0 y4eOHOMY
MpeaMeTy mnpeaycMorpeHa B ¢opme nuddepeHunpoBanHoro 3adera. s KoHTpons u
OLICHKM pPE3yJbTaTOB OCBOCHMsI y4eOHOro mnpeamera paszpadoTaH (OHJ OLEHOYHBIX
CPEICTB.

Pesynbrarel 00ydeHMs paCKpbIBAIOTCS YEPE3 YCBOCHHBIE 3HAHUS U IPUOOPETECHHbIE
YMEHUS, HallpaBJICHHbIE HA (POPMHUPOBAHUE OOUIUX KOMIIETEHIUH.

Pe3ynbrarsl 00y4yeHus (IpeaMeTHBIE) Ha
DopMbl U METOABI KOHTPOJISI U OLIEHKU

YPOBHE y4EOHBIX JICHCTBUI
pe3yJIbTaTOB 00yUYeHUs
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ChopMHpOBaHHOCTh 3HAHUM O MeCT€ U
ponu OWOIOTMHM B CHUCTEME HAay4HOTO
3HAHUSA €CTECTBEHHBIX  HayK, B
(dopMupoBaHUU COBPEMEHHOU
€CTECTBEHHO-HAyYHON KAapTHUHBI MHpa U
HAay4HOTO MHPOBO33PEHHs, O BKJIAJE
POCCHIMCKUX u 3apyOeKHBIX
y4E€HBIXOMOJIOTOB B Pa3BUTUE OHOJIOTHUH,
(YHKIMOHATIBHOM TPAMOTHOCTH YEJIOBEKa
JUI peIlIeHus KU3HEHHBIX 3a/1a4;

Texymuii KOHTpOib B (OpME OIECHKHU
YCTHBIX COOOIIEHUI HA Y4eOHOM 3aHATUH,
TEeKyIIUH KOHTPOJIb B (opMe OICHKU
KpPaTKOro KOHCIEKTa MO TeMe y4eOHOro
3aHATHSL.

[IpomexxyToyHasi arrecrauuu B ¢opMme
nudGepeHIUPOBAHHOTO 3aueTa B BHJIE
MHChbMEHHON KOHTPOJIBHOU PabOThI

Ymenue pacKpbIBaTh cofiepKaHue
OMONOTMYECKNX TEPMUHOB M TIOHSTHI:
KU3Hb, KJIETKa, OpraHu3M, METa0oJIu3M
(oOMeH  BemecTB M IMpeBpalleHue
DHEPruM), roMeocTas (cCaMOperymsius),
YpOBHEBasi OPraHU3allMsl KUBBIX CHUCTEM,
CaMOBOCTIPOU3BEICHNE (PEMPOAYKIINS),

Texyuii KOHTPOJIb B (POpME YCTHOTO
OIpoca, TMCbMEHHOTO ONpPOca, OLIEHKU
YCTHBIX COOOIIIEHUM 10 UTOraMm paboThI B
TpYIIe, OLIEHKU BBIIIOJIHEHUSI KPATKOTO
KOHCIIEKTA.

HACJIEICTBEHHOCTh, M3MEHYUBOCThH, POCT
W pa3BUTHE; BUJ, MOIMYJISANS, TeHODOH]I,
ABOJTFOLIMS, JABMIXKYIIUE CUJIBI ((haKTOPHI)

ABOJTIOINH, IIPHUCITOCOOICHHOCTh
OpPTraHHU3MOB, BUI000pa3oBaHue,
OKOJIOTHYECKHE (DaKTOPBI, JKOCHUCTEMA,
MPOAYIEHTBI, KOHCYMEHTBI, PEIYIICHTHI,

L[EITH [TUTaHUs, SKOJIOTHYECKas MUpaMu/Ia,
Ouoreornenos, ouocdepa;

[TpomexxyTouHast aTTecTau B popme
b depeHIIMPOBAHHOTO 3aUeTa B BUC
MHCbMEHHON KOHTPOJBHON PabOThI
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YMeHue nznarath OMOJIOTUIECKUE TEOPHUH
(KeTouHasi, XpOMOCOMHAas1, MyTallAOHHAs,
LHEHTpaJlbHasi  JAOTMa  MOJEKYJSAPHOU
OWoNoruu, SBOMIOIUMOHHAs Teopus Y.
JlapBuHa, CUHTETHYECKas Teopus
3BOJIOLINH ), 3aK0oHBI (I. Mennens,

T. Moprana, H.!N. Basuinosa,
3apoapiieBoro cxoiacrea K.M. boapa,
YepeloBaHUsl TJIABHBIX HaNpaBlICHUU H
nyrei sBomoumu  A.H. Ceepuosa,
yuerus o ouochepe B.W. Bepranckoro) u
yueHuss (0 IIEHTpax MHOTooOpasus W
MIPOUCXOXKICHUST KYJIBTYPHBIX PACTECHUM
H.M. BaBuiioBa), onpenensiTe IPaHULIbl KX
IPUMEHHMOCTH K KMBBIM CUCTEMAM;

Texy1uit KOHTPOJIb B (POpME YCTHOTO
OIpoca, TMCbMEHHOTO ONpOca, OLIEHKU
YCTHBIX COOOIIEHUI 10 uToraM paboThl B
IpyIIIE, OEHKHU BBIITOJIHEHUS KPATKOTO
KOHCIIEKTA.

[TpomexxyTouHast arTecTauu B popme
I depeHIIMPOBAHHOTO 3aUeTa B BUE
NUCHMEHHOW KOHTPOJIBHOU paboThI

YMeHHue BiIaJeTh METOJaMHU HaydHOTO
IIO3HAHUSA B OHOJOrMM: HAOJIIONCHHE U
OMHCAHUE >KUBBIX CHCTEM, MPOIIECCOB U
SBJIICHUM, OpTaHW3aIlMs ¥ TMPOBEICHUE

OMOJIOTUYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHHC T'UII0TE3HI, BBIABJICHHUC
3aBUCUMOCTH MCIKIY HCCIICAYCMbIMU

BEITMYMHAMU, OOBSCHEHHE TMOTYYECHHBIX
PE3YyNbTATOB, HUCMOJIb30BAaHHBIX HAyYHBIX
MOHATHUM, TEOPUM U 3aKOHOB, YMEHHUE
JieJaTh BbIBO/IbI HA OCHOBAHUU

IMOJIYUYCHHBIX PE3YJIbTAaTOB,

Texyuit KOHTPOJIb B (POpME YCTHOTO
0npoca, MUCbMEHHOIO ONPOCca, OLIEHKU
YCTHBIX COOOIICHUH 10 UTOraM paboThI B
TpyIIe, OIICHKU BHITIOJTHEHUS KPATKOTO
KOHCTICKTA, OIICHKH OTYETa 110
MPAKTUIECKUM 3aHATHUSM, 1a00PaTOPHBIM
3aHATHAM

[TpomesxyTouHas arrectanuu B opme
nuddepeHIInpoOBaHHOTO 3aUeTa B BUJIE
NUCHbMEHHOW KOHTPOJIBHOU paboThI

VYMeHHe ~ BBIIENATh  CYIICCTBEHHBIC
NPU3HAKA BUPYCOB, KJIETOK MPOKApUOT U
DYKapHOT, OJTHOKJICTOYHBIX U
MHOTOKJICTOUHBIX OpraHU3MOB,
0COOEHHOCTH MPOIIECCOB: oOMeHa
BCIICCTB W TIPEBpAIICHHUS OJHEPTHH B
KJIeTKe, (DOTOCUHTE3a, IJIACTUYCCKOTO H
OHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a,
MHTO3a, Mel03a, OTIOZ0TBOPCHHS,

Texyuii KOHTPOJb B (POpME YCTHOTO
0npoca, MUCbMEHHOIO OMPOCca, OLIEHKU
YCTHBIX COOOIIICHUH IO UTOTaM paboThI B
TpyIIie, OIICHKU BHITIOJTHEHUS KPATKOTO
KOHCTICKTA, OIICHKH OTYETa 110
MPAKTUIECKUM 3aHSATHUSM, 1a00PATOPHBIM
3aHATHSAM
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Pa3MHOXKEHHS, WHIUBUTyaJIbHOTO
pa3BUTHUS OpraHu3Ma (OHTOT€HE3); BUJIOB,
MOMYJISIHI, TPOAYLIEHTOB, KOHCYMEHTOB,

PEaYIIECHTOB, OHOTreOIEHO30B u
HKOCUCTEM, OCOOCHHOCTH IPOIECCOB:
HACJIEICTBEHHOU W3MEHYHBOCTH,
€CTECTBEHHOI'O orbopa,

BHUI000pa30BaHus, MPUCIIOCOOIICHHOCTH
OpraHu3MOB, JCHCTBHUS DKOJOTHUYECKUX
(akTOpOoB HA OpraHWU3MBI, MEpeHOCca
BEIIECTB W  MOTOKa  DJHEPruh B
SKOCHCTEMAX, QHTPOTIOTEHHBIX
U3MEHEHHI B  DKOCHUCTEMax  CBOEM
MECTHOCTH, KPyrOBOPOTa BEIIECTB

u OMOreOXMMHYECKUX LIUKJIOB

B Ouocdepe;

[TpomesxyTouHas arrectanuu B opme
b epeHIIMPOBAHHOTO 3aUeTa B BUC
MHCbMEHHON KOHTPOJBHON PabOThI

YMeHue NMPUMEHSTh MOJyYeHHbIC 3HAHUS
VTS 0O0BSICHEHUS OMOJIOTMYECKUX
IPOIIECCOB M SIBJICHUM, JJI1 TMPUHITHUS
IIPAKTUYECKUX PELICHUI B MIOBCEIHEBHOU

KUZHH C EJTBI0 obecrieueHus
0e30MacCHOCTH  CBOETO  37I0POBbSI U
310POBbs OKPYXKarOLINX JIFOJIEH,
coOroeHust HOpM IpaMOTHOTO

IIOBEICHUS B OKPYXKarOLIEW NIPUPOIHOU
cpene, TOHUMaHHE  HEOOXOMMMOCTH

Tekymuit KOHTPOJIb B (hOpPME OLIEHKH
OTYeTa MO MPAKTUICCKUM 3aHATHUSIM,
71a060paToOpPHBIM 3aHATHSIM

[TpomesxyTouHas arrectanuu B opme
b depeHIIMPOBAHHOTO 3aUeTa B BUC
MHChbMEHHON KOHTPOJIBHON PabOThI

HMCIIOJIb30BAaHUS JIOCTHXKEHHUM
COBPEMEHHOM Oumosorun u
OMOTEXHOJIOTUHA I PalMOHAJILHOTO
MPUPOAOTIOIBb30BAHUS;

Ymenue pemarb AIIEMEHTAPHBIE

IeHETHYECKHE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEUUBaHUe, CIICTUICHHOE
HacJIeJOBaHUE, COCTAaBJIATh CXEMBI
MOHOTHOPHUIHOTO  CKpEIIMBaHUS IS
npeAcKa3aHus Hacae0BaHuUs PU3HAKOB Y
OpraHU3MOB; COCTABIIAThH CXEMbI IEPEHOCA
BEILIECTB U SHEPTUU B

sKocucTeMax (Leny MUTaHUS)

Tekymuit KOHTPOJIb B (hOpPME OLIEHKH
OTYEeTa MO MPAKTUYECKUM 3aHATHUSM,
1a00paTOPHBIM 3aHATHIM

[TpomexxyTouHast aTTecTaluu B popme
nuddepeHIInpoBaHHOTO 3aUeTa B BUJIC
NUCHbMEHHOW KOHTPOJIBHOU paboThI
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YMeHUEe BBINMONHATH JabOpaTopHBIE U
npakTHUeckue  paboThl,  coOmoAaTh
npaBWia Ipu padbore ¢ Yy4uyeOHbIM U
J1a00paTOPHBIM 000PYIOBAHUEM;

Texyuit KOHTPOJIb B (popMe OIEHKHU
OTYETA O MPAKTUYECKUM 3aHATHUSIM,
71a00paTOpPHBIM 3aHATUSM

[TpomexxyTouHast aTTecTau B popme
niddepeHIInpoOBaHHOTO 3aUeTa B BUJIE
NUCHbMEHHOW KOHTPOJIBHOM paboThI

YMeHue  KpUTHUECKH  OLIEHWBaTh U
MHTEPIIPETUPOBATD UH(pOpMAIIIO
OMOJIOTUYECKOTO coep KaHus,
BKJIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3NUYHBIX ~ HCTOYHUKOB  (CpeicTBa
MacCcoBOI uHbopMaIHH,
HAyYHOTOIYJISPHBIE MaTepuabl),
TUYECKUE  aCMEKTbl  COBPEMEHHBIX

HCCIEIOBAaHNM B OHOJIOTUU, MEIHIMHE,
OMOTEXHOJIOTHH;

Texymuii KOHTPOJIb B hOpME YCTHOTO
OIpoca, TMCbMEHHOTO ONpOca, OLIEHKU
YCTHBIX COOOIIEHUI 10 uToraM paboThl B
rpynne, OUECHKH BBINOJIHEHUS KPATKOTO
KOHCITEKTa, OLICHKH OTYETa IO
MPAKTUYECKUM 3aHSITUSIM, TJa00PATOPHBIM
3aHATUSM

[TpomexxyTouHast arTecTauu B popme
b epeHIIMPOBAHHOTO 3aUeTa B BUC
NUCHbMEHHON KOHTPOJIBHOU paboThI

Ymenue CO3/1aBaTh COOCTBEHHBIC
MACbMEHHBIE ¥ YCTHBIE COOOIICHHUS,
0000111251 OMOJIOTHYECKYIO HH(OPMAIUIO

Texy1uit KOHTPOJIb B (POpME YCTHOTO
0npoca, MUCbMEHHOIO ONPOCa, OLIEHKU
YCTHBIX COOOIIEHUH 10 UTOTaM paboThI B

13 HECKOJIbKUX WMCTOYHUKOB, TIPAMOTHO | FPYIINE, OLIEHKU BBIMOTHEHUS KPATKOTO
WCIIONB30BaTh  ITOHATHMHBIM  aIlllapar | KOHCIIEKTa, OL[EHKHU OTYETa 10
Ouonoruu. MPAKTUIECKUM 3aHSATHUSM, Ta00PaTOPHBIM
3aHATUSM
[TpomesxyTouHas arrectanuu B opme
b depeHIIMPOBAHHOTO 3aUeTa B BUC
MHChbMEHHON KOHTPOJIBHON PabOThI
Ipuaoxenue 1
Tembl HHIUBUAYAJIBHBIX IPOCKTOB
Neo /it TemMa MHIMBHUIYaAJIBHOTO MIPOEKTA
1. buonuka B ctponrtenscTBe
2. JlpeBecrHa B OBITY U CTPOUTEIHCTBE
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BnusiHre noBapeHHOM CONM, TPUMEHSIEMOM B IPOTUBOTOJIOJIEIHBIX CMECSX, HA

PaCTCHUA Ta30HOB

Jemorpaduueckuii MOpTPET KOJUIeIKa

Jn3aiiH NpUKOJUIEIKHOU TEPPUTOPUU

Jln3aliH 1a4HOTO y4acTKa

buonunka. TexHuyecknil B3I HA )KUBYIO IPUPOY.

Buoputmsl B ipodeccuoHanbHOM e TENbHOCTH

Jla4HbIN y4aCTOK KaK IKOCHUCTEMA

=|©o|o|N|o v

Nzydyenne mpoOnemMbl cTpaxa CTYICHTOB IIepen
BBICTYIIJICHUSIMA

nyOIMYHBIMU
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