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Pabouass mporpamma yuebnoro mpemmera OVY]l. 08 buonorus mnpegHazHadyeHa s
m3ydenns guciuiuimabl B UIIOY KCI'T, peanusyromuM 00pa3oBaTelbHYI0 POTPAMMY
cpenHero oOmiero oOpa3oBaHUS B IIpelelax OCBOEHUS OCHOBHOW MpodeccuoHaIbHON
oOpa3oBarenbHONH TporpaMmbl Ha 0a3e OCHOBHOTO OOIIEro oOpa30BaHUS MpPU MOATOTOBKE

CIICHUAJIMCTOB CPCAHCTO 3BCHA.

CocraBurenb:
babkoBa J[luana AnekcaHapoBHa, mpenojaBaresb Ka3aHCKOro COLUAIbHO-TYMAHUTAPHOIO

TEXHUKYMaA.

Pabouas npoepamma newamaemcs ¢ asmopckoti pedakyuu



COJAEPKAHUE

1. OOmas xapakTepucTHKa TMPUMEPHON pabodeil mporpaMMbl  00IIe00pa3oBaTEILHON

D107 (00700010502 0 QRCI5) % (0)) () 0% 6: 0O FUUUURERNUR O UPRP PR URPRR 4

2. CTpyKTypa u coaepkanue oorieo0pazoBaTenbHON AUCHUIUTMHBI «bruonorunds»Oummoka! 3akinaaka He
3. YcioBus peanu3aiuy nporpaMMbl 001eo0pa3oBarenbHON TuCMIUIMHEIOmmMOKa! 3akaaaKa He onpe;

4. KoHTpOmb ¥ OIleHKa Pe3yIbTaTOB OCBOCHUs 001Ie00pa3oBaTenbHOM TuCIUIIMHEIOmMOKa! 3akaaaka



OBIIAS XAPAKTEPUCTHKA PABOYEN INPOT'PAMMBI YYEFHOT'O ITPEJIMETA
1.1 O0J1acTh NpUMEHEeHHu st
PaGouas mnporpamma mno yuebHomy mnpeamery OVY].08 buosorus sBiserca 4YacTblo
OCHOBHOW MpodecCHOHANbHOW 00pa30BaTeNIbHOM MpPOrpaMMbl CpeAHEro MpPodecCHOHATBHOTO
obpazopanus (manee — OIl CIIO) o cnermansHocTH 40.02.04 FOpucnpyneHmms
1.2 Mecto y4eOHOro mpeaMeTra B  CTPYKType MPOrpaMMbl  MOATOTOBKH
CNEeNUATUCTOB CPeIHEro 3BeHa
OVY/1.08 buonorus sBIsSETCS YacTbIO 00s3aTeIbHOM NpeAMETHOW oOnactu (denepanbHOro
roCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa cpeAHero olmiero oOpa3oBaHus (lanee —
®I'OC COO). B coorBercTBUM C YYeOHBIM IIJJAHOM TIPEAMET H3y4aeTcss B pPaMKax
0011e00pa30BaTEIILHOM MTOJATOTOBKY U BXOAHT B TICPECUCHD 0A30BBIX.
1.3 Iesan 1 TpeGOBaHUA K Pe3yJIbTATAM OCBOCHUA Y4eOHOM 1M CUMILIMHBI
eap TUCHUIINHBI
Conepsxkanue mporpamMmbl 0011e00pa3oBaTeNbHON TUCHUTUTMHBI «brosorus»

HaIpaBJIEHO Ha JOCTH)KEHHUE PE3yIbTaTOB €€ U3YUCHHsS B COOTBETCTBHH C TpeboBanusimu OI'OC
COO c¢ yuerom npodeccuonanbHoit HampasieHHoctyu @OI'OC CIIO. lens wuzyuyeHus
TUucIUIUIMHEL «buosorus» Ha 0a30BOM ypOBHE — OBJaJIeHHE OOYYArOIIMMHCS 3HAHUSMU O
CTPYKTYPHO-(QYHKIIMOHATHHOW OpraHU3alMK KUBBIX CHUCTEM PA3HOr0 paHra U MpUOOpETEeHHE
YMEHUN HCTOJBb30BaTh 3TH 3HAHUS JJIS TPAMOTHBIX JCHCTBUN B OTHOIICHHH OOBEKTOB YKUBOU
MIPUPOJIBI U PEIICHUS PA3IUYHBIX JKU3HEHHBIX MTPOOIIEM.

JlocTxeHne 1end M3Y4YeHHUs] JAUCHUIUINHBI «buomorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs pelIeHueM CIIEAYIOMNX 3a1au:
o OCBOEHHE OOYYarOIIMMHCS CHCTEMbl 3HAaHHM O OHMOJOTHMYECKHX TEOpUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWjaX, CIyXKalluX OCHOBOW miis (opMupoBaHUs
MpeACTaBICHUI 0 €CTECTBEHHO-HAYyYHOMI KapTUHE MUpa,
0 METOoJlax HAay4yHOTO IO3HaHHUS, CTPOCHHH, MHOT000pa3uu U OCOOEHHOCTSIX KHUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHM3allyy, BBIJAIOIIMXCA OTKPBITUSIX M COBPEMEHHBIX HMCCIEIOBAHUAX B
OHoJIOrny;
. dbopmupoBanue y 00yUaroIuXxcst MO3HABATENbHBIX, MHTEJIEKTYaJbHbIX
W TBOPUYECKHMX CIIOCOOHOCTEW B TMpoOIEcce aHaiau3a JaHHBIX O TWYyTAX Pa3BUTHS
B OMOJIOTMY HAYYHBIX B3TJIS0B, UACH M MOIXO00B K U3YUEHHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3aluy;
. CTaHOBJIEHHE Yy oOOydJarommxcsi oOmel KyJabTypbl, (QYHKIMOHAIbHOH TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha

OCHOBAHWH 3HAHUH U OIIbITA, IMMOJTYYCHHBIX TP U3YUCHUU 6I/IOJ'IOFI/II/I;



. dbopMupoBaHUe y OOYYArOMIMXCS YMEHUH WIUIIOCTPUPOBATH 3HAUYCHHUE OMOIOTUYECKUX
3HAaHUW B MPAKTUYECKOW NEATEIbHOCTU YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULHUHCKUX
TEXHOJIOTUH U arpoOHOTEXHOJIOT HIA;

o BOCIHUTAaHKUE YOCKAEHHOCTH B BO3MOXKHOCTHU MTO3HAHUS YEJIOBEKOM KUBOM

OPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOILEHHS K HEW, COOIIOAECHUS STHUECKUX HOPM MpHU
POBEICHUH OMOJOTMUYECKUX UCCIIeIOBAHUM;

. OCO3HAHUE LIEHHOCTH OMOJIOTMUYECKUX 3HAHUU JUIsl TIOBBILIEHUSI YPOBHSI 3KOJIOTHMUYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHS,

. OpUMEHEHHE MpPUOOPETEHHBIX 3HAHMA W yMEHUH B  TOBCEJHEBHOH  KHU3HHU
JUISL OLIEHKM TIOCTIEACTBUI CBOEH JEATENbHOCTH IO OTHOILEHHUIO K OKpYXarouie cpene,
COOCTBEHHOMY 3/I0POBBIO, 000CHOBAaHHUE U COOJIIO/IEHUE Mep PODUIAKTUKY 3a00JIeBaHUH.
JInuHOCTHBIE pe3yJIbTaThl JOJAKHBI 0TPAKATH B YACTH: TPYAOBOr0 BOCIIUTAHHUS:

- TOTOBHOCTb K TPY/y, OCO3HAHHUE IEHHOCTU MacTepCTBa, TPY10J1t00ue;

- TOTOBHOCTb K aKTUBHOU AESITENbHOCTH TEXHOJIOTHUECKOM

UM COLMAJIbHOW HAMpPaBIEHHOCTH, CIHOCOOHOCTh HWHHUIMHUPOBATh, IIJIAHUPOBATH H
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO AESITEITbHOCTD;

- MHTEPEC K pa3InyHbIM chepaM npodecCHOHATBLHON AEATEIbHOCTH.

LEHHOCTH HAYYHOI'0 MO3HAHHUS:

-c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE.
HKOJIOTMYECKOTO BOCIIUTAHUS:
- c(hOpMHUPOBAHHOCTh JKOJOTHYECKOW KYyIbTyphl, TIOHHMMaHWE BIHSHUS COLHUAIBHO-
DKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIbHOW Cpelbl, OCO3HAHUE
100aTBbHOTO XapaKTepa HKOJIOTHUYECKUX TTPOOIIeM;
- IUTAHUPOBAHUE U OCYLIECTBIICHUE JICVCTBUI B OKPYKAIOIIEH CpElle HA OCHOBE 3HAHUA LEeH
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;
- aKTUBHOE HEMpPUATUE ACUCTBUM, IPUHOCAILIUX BPE OKpPYKAIOIIEH cpenie;
- YMEHHE POrHO3UPOBATh HEOJIArOMPHUATHBIE SKOJIOTHYECKHE MOCIEACTBHS MPEeANPUHIMAEMbIX
JIEUCTBUI, IPEIOTBPAIIATh HX;
- pacUIMpEeHHE OIbITa JAESITEIBHOCTU SKOJOTUYECKON HAIIPaBIEHHOCTH.

MeTtanpeaMeTHble pe3yJibTAThI J0JIKHBI 0TPAKATH:

OBnazeHre yHUBEpPCAIbHBIMU Y4EOHBIMH ITO3HABATEIbHBIMU JEHCTBUSIMMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:



- CaMOCTOATEIbHO (OPMYIMPOBATh U aKTyalIM3UpPOBaTh MpOOJIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIMBaTb CYILUECTBEHHBIM TNpPU3HAK WJIM OCHOBAaHUSA JUIsl CPaBHEHMS,
Kiaccuukanuu u 0600IICHHS;

- OIIPEAEIIATH LN AeATENbHOCTH, 3a/1aBaTh IapaAMETPhI

Y KPUTEPUU UX JOCTUKEHMUS,

- BBISIBJISITH 3aKOHOMEPHOCTHU U IIPOTUBOPEUHSI

B pacCMaTPHUBAEMBIX SIBICHUSIX;

- BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LM,
OLICHUBATh PUCKU

Osgi1aieHHe YHHBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH A€ CTBUSIMMU:

B) pabota ¢ uHpopMaIuei:

- BIIQJIETh HaBBIKAMU TOTy4YEHUS] HHPOPMAIIU

U3 MCTOYHMKOB PAa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYILECTBJISATh IIOUCK, aHaJu3,
CHUCTEMAaTU3aLUIO

U MHTEpIpeTalnio nHHOpMaUK Pa3IMYHBIX BUAOB U (OPM MPECTABICHUS;

- OLICHUBATh JIOCTOBEPHOCTh, IESTHTUMHOCTH HH(OpMALINH,

€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaMm

- NPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPraHU30BbIBaTh M KOOPAMHUPOBATH
JNEUCTBUS IO €€ JOCTH)KEHMIO: COCTaBIAThH IUJIAH JEWCTBHUH, PaclpedcsiATh pPOJIM C Y4ETOM
MHEHHUH Y4aCTHUKOB 00CYKJaTh Pe3yIbTaThl COBMECTHON pabOThI
®opmuposanuen caeayomux [IK

[1IK 1- CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIU OUOJIOTUU
B CHCTEME HAayyHOro 3HaHHUS; (YHKIHMOHAJIBHOM TpPaMOTHOCTH YEJOBEKa Ui pEeLIeHUs
KU3HEHHBIX TPOOIeM.

[IK 5. IIpuobpereHue ombpiTa MPUMEHEHHS OCHOBHBIX METOJIOB HAYYHOTO TO3HAHUS,
HCIOJIb3YEMBIX B OMOJIOTUU: HAOJIOJIEHUS U ONMCAHUS KUBBIX CHUCTEM, MPOLIECCOB U SBICHUM;
OpraHu3aliy U MPOBEAECHUS OMOIIOTHYECKOTO 3KCIIEPUMEHTA, BBIIBUKEHUS THIIOTE3, BBIIBICHUS
3aBHCUMOCTH MEX/1Y UCCIIETyEeMbIMU BEIMUYMHAMH, OOBSCHEHUS IOJTYYEHHBIX PE3yJIbTaToOB
1 GOpMYIMPOBAHUS BBIBOJIOB C HCIIOJIH30BAaHHEM HAayUHBIX MOHSITUN, TEOPHI U 3aKOHOB

[1IK- 7 CpopMupoBaHHOCTH YMEHHUS NMPUMEHSTH MOJyYeHHbIE 3HAHUS JJIS OOBSICHEHUS
OMOJIOTMYECKHUX MPOLIECCOB U SBJICHUM, IS IPUHATHS MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHON
KU3HU
C Lenblo0 obecrieueHUs: 0€30MacCHOCTU CBOErO 370POBbSi U 370POBbSl OKPYXAIOMIMX JIIOJIEH,

COONIIOJIEHHsI 30pOBOTO oOpa3a KHM3HM, HOPM TIPAMOTHOTO IIOBEIEHHS B OKpYXarolen
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MIPUPOTHON cpejie; MOHMMaHWe HEOOXOIMMOCTH HCIOJb30BaHUS JIOCTHIXKEHHUNW COBPEMEHHOM
OMOJOTUYN ¥ OMOTEXHOJIOTHH JIJIsl palliOHALHOTO MPUPOAONOIE30BaAHUS.

[TK-10. ChopmupoBaHHOCTH YMEHHI cO37aBaTh COOCTBEHHBIC NMUCHMEHHBIE U YCTHBIC
COOOIIEHUSI Ha OCHOBE OMOJIOTMYECKON WMH(OpPMAINMU M3 HECKOJbKMX HCTOYHHUKOB, TPAMOTHO

HCIIOJIH30BaTh MOHITUHHBIN alrapar ouogoruu



2. CTpyKTypa U copep:kaHue 0011e00pa30BaATEIbHOM N CIUTIINHbBI

Bun yueOHo# padoThI O0bem B yacax
O0bem 00pa3oBaTeJIbHOM MPOrPAMMBbI IM CIIATIJIMHbI 72

B T.Y.

TEOPETUYECKUE 3aHATHS 48
[IPaKTUYECKUE U J1a0OpaTOPHBIE 3AHSITUS 24
ITpomesxkyTounas arrecrauus’ (1uddepeHnnpoBaHHbIi 3a4€T) +

2.1. O0beM IMCUMILUIMHBI M BUABI Y4e0HOI padoThI




2.2. TeMaTn4yecKMii IJIAH U COAEPKAHME JUCHUILIHHBI

HanMeHoBaHme Coz[epmaﬂzne y4eOHOro MaTepuaja (OCHOBHOe H npocbeccnonaﬂbnou Obnem ®opmupyemble
OPHEHTHPOBAHHOE)”, 1A00PATOPHbIE H MPAKTHYECCKHE 3AHATHS, NIPUKJIAJHON MOLY./1b KOMIIeTCHIIUH
pa3iesioB U TeM 4acoB
(nIpu HAJMYMH)
1 2 3 4
OcCHOBHOe co/Iep:KaHue
Pa3ned 1. buonorns kak Hayka. ZKuBble cHCTeMbl H HX OPTaHU3ALHSA
Tema 1.1. Coneprxkanue y4eOHOr0o MaTepuasia 2
buonorus Bbuonorus — Hayka o xuBoi npupoae. CBs3u OHOIOTHN C 0OIIECTBEHHBIMU, TEXHUYECKIMHU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKamu, punocoduelt, penuruei, STUKON, 3CTETUKON U MPaBOM.
Oobmas Ponp Ouonorun B (QOpMHpOBAHMM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HayK.
KU3HU MeTtoapl MO3HAHUA KUBOM IpUpOJbl (HAaONIOAEHHE, SKCIIEPUMEHT, OMKMCAHKUE, U3MEpPEHHE, OK-02
KJ1accu(uKanus, MOIEIMPOBAHUE, CTATUCTHUECKAst 00pabOTKa JaHHBIX ).
JKuBbie cucteMsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus 0nonoruu. OTIudne )KUBBIX CUCTEM
OT Heopranuyeckoi npupoasl. CBOHCTBa GMOCUCTEM U UX pazHOOOpa3ue.
YpoBHU OpraHu3alnx onocucTem: MOJIEKYJIIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHbIM, MOMYIALNOHHO-BUJIOBOM, 3KOCHUCTeMHBIH (OMO - TI€OLeHOTHYECKUil),
o6unochepHbIi
Pa3znen 2 Xumuvecknii COCTaB M CTPOCHHE KJIETKH 10
Tema 2.1. Coneprxkanne y4eOHOro MaTtepuania 2
XUMHUYECKUH cOCTaB | XMUMUYECKUH COCTaB KJIETKH. XMMHUYECKHE SJIEMEHTHI: MaKpOdJIEMEHThI, MUKPOAJIEMEHTHI.
kieTku. Bona Bonga m muHepanbHble BemiecTBa. @YHKIMM BOJbI U MUHEPAJIBHBIX BELIECTB B KIIETKE.
U MUHEpaJIbHBIE IMonnep>kaHue 0OCMOTHYECKOTo OaiaHca
BEIIECTBA I[TpakTHyeckoe 3aHATHE 2
Ne 1 «buonoruueckass pojib MHUHEpAIbHBIX BEIIECTB B 00ECHEUEHUM >KU3HEIESATEIbHOCTH
OpraHU3MOB, NMPOSIBIICHUs TUCOAIaHCa MUHEPATTbHBIX 2JIEMEHTOBY OK-01, OK-02,
Tema 2.2. Conepxanue yueOHOro MaTepuasa 2 OK-04

2 OGpasoBareiibHas OpraHu3anys BIPAaBE CAMOCTOATENBHO ONPENENIATh OCIEA0BATENBHOCTh U3YUEHHUs PA3JIENIOB U TEM, BXOSIINX B HUX, & TAKKE MEPEPACIIPENENATh KOJINYECTBO
4acoB JJIsl OCBOCHHsI OOYyYalOUIMMHCS Y4eOHOro Marepuana, ¢ y4eTOM JIOTHKH (OPMHPOBAHHUS IMPEAMETHBIX PE3yJbTaToB, OOWIMX U NPO(ECCHOHATIBHBIX KOMIIETCHIIHH,
MEXXIIPEIMETHBIX CBSI3€H C IPYTMMHU AUCIUILIMHAMHU 0011e00pa30BaTeIbHOTO U 00IIENpoheCcCHOHATBHOTO IUKIIOB yueOHoro tiaHa OI1.

3 Yacel 1ab0paTopHBIX PAbOT U NPAKTHYECKUX 3aHATUM YUTEHBI B COAEPKAHMU y4eOHOTO MaTeEpHalia U BXOAAT B 00LIee KOJIMYECTBO YACOB [0 TEME.



buonornueckun
BAKHBIE XUMAYECKHE
COEIMHEHUS

benku. CocraB u crpoeHue 6e1K0B. AMUHOKUCIOTH — MOHOMEpPHI OenkoB. HezameHuMbIe U
3aMEHHUMBIC aMUHOKHCIIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl OEITKOBOW
MOJIEKYJIbl (TIepBUYHAs,, BTOPUYHAS, TPETHUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonormdeckne ¢GyHKIMU OenkoB. DEpMEHTHI — OHOJIOTHYECKHE
karanu3atopel. CtpoeHue (epmMeHTa: aKTHUBHBIA LEHTpP, CyOcTpaTHas CHenupUuIHOCTb.
KodepmenTtsl. Butamunbl. OTnugust epMEHTOB OT HEOPTAHUYECKUX KAaTaTU3aTOPOB.
VYrneBoapl: MoHOcaxapubl (TIIOKO03a, pubo3a U ae30kcuprbo3a), aucaxapuibl (caxaposa,
JaKTO3a) M TOJHcaxapubl (Kpaxmall, TJIMKOTeH, IeJUII0JI03a). buonmorndeckue QyHKIUH
yraeBonoB. Jlumuael:  Tpurmmuepuabl, Qocdonunuasl, crepounsl. ['mapoduiabHO-
ruapodoOHbIe cBolicTBa. buonormveckne ¢GyHKIMKA JUnuaAoB. CpaBHEHHE YTIIEBOOB,
O0EenKOB M NUOUAOB Kak HMCTOUYHUKOB »Hepruu. HyxneunoBweie kucnotel: JJHK u PHK.
Hykneotnapl — MoHOMEpHI HYKIIeMHOBBIX KucaoT. Ctpoenune u ¢pynkuuu JJHK. Ctpoenue u
¢dbynaxiuu PHK. AT®: ctpoenue u pynkuuu

JIaGoparopHble 3aHATHs (Ha BEIOOp IIpernoaaBaTess)

Ne 1 «Onpenenenue ButamuHa C B IPOAYKTaX MUTAHUS

win «OnpeaeneHne HaIuIus KpaxMaia B IPOAYKTax MUTaHUs

i «[ ' uapopunbHO-THIPOGOOHBIE CBOWCTBA JTUITHIOBY

win «/M3ydeHne KaTaJUTUYECKOM aKTUBHOCTH (EpMEHTOB (Ha IMpUMEpe aMuiIa3bl WU
KaTtasasbl)»

Tema 2.3.

CtpyKTypHO-
(byHKLIHOHATBHAS
OpraHu3aIus KIETOK

Copep:xanue yueOHOT0 MaTepuana

[urtonorus — Hayka o kierke. Kinerounast Teopusi — mpuMep B3auMOJACUCTBUS Ujied U (HaKkToB
B HAyYHOM ITO3HAHUU. MEeTO/bl U3yUeHUs KIETKH.

Krnerka kak nemnoctHast xuBasg cucrema. OOlue npuU3HAKU KJIETOK: 3aMKHYTasl Hapy>KHas
MemOpaHna, monekynsl JJHK kak reneTnueckuit anmapar, cucteMa CHHTe3a OeJka.

Tunsl KJIETOK: JSyKapuoTHYeckas U npokapuotuyeckas. (OCOOEHHOCTH CTPOECHHUS
npokapuoTuueckon kietku. Kierounas creHka Oakrepuil. CTpoeHue 3yKapuOTHYECKOMH
kJIeTKU. OCHOBHBIE OTJIMYHNS PACTUTENbHOM, )KMBOTHOW U rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KJIETOK— KIJETOYHas CTEHKa, MIMKOKaIWKe, UX ¢(yHkouu. I[lnazmarnyeckas
MeMOpaHa, ee CBOMCTBA U (YHKIIUH.

[utoriasma u ee opraHouabl. OmgHomemOpaHHble opranoujsl kietku: OIIC, ammapar
lNonpmxu, mmusocomel. [loayaBTOHOMHBIE OpPraHOWIBI KJIETKHA: MHUTOXOHJPHUH, IUIACTH]IBIL.
[Ipoucxoxxaenne MUTOXOHApUN M TwacTui. Buasl mimactun. HememOpaHHBIE OpraHou[IbI
KJIETKU: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOIH, PECHUYKH, >KIYTHUKU. DOYHKIMH
OpraHOMJIOB KJIETKU. BKiltoueHus.
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Snpo — perynaropHslii eHTp KieTku. CTpoeHue spa: saepHas 000j0uka, KapuoIiasma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KIIETKE

JlaGopaTopHble 3aHATHs (Ha BBIOOP MTPETNO1aBaTEeNs)

Ne 2 «Ctpoenue kieTku (pacTeHusi, )KMBOTHBIE, TPUOBI) U KJICTOUYHbIE BKIIOUCHHS (Kpaxma,
KapOTUHOUIBI, XJIOPOIIJIACThI, XPOMOILIIACTHI)»

i «M3y4eHue CTpOeHHs KJIETOK PacTeHUH, )KUBOTHBIX U OAKTEPHH MOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U UX OIMCAHUE)»

i «[IpoHunaeMocts MeMOpaHbl (I1a3MOJIN3, ACTIIIA3MOJIH3))»

Pazpen 3. JKu3HeneaTeILHOCTEL KJIETKH

=)

Tema 3.1.
OOMeH BelEeCTB
Y TIpeBpAaIICHUC

SHEPrUuu

B KIIETKE

Coneprxkanne y4eOHOro Marepuasia

OOmeH BemiecTB, Ui METab0IN3M. ACCUMUIIALINSA (TUIACTUYECKUI OOMEH) U TUCCUMUIISIITUS
(3Hepreruyeckuii 0OMEH) — JBE CTOPOHBI €IMHOrO Ipoliecca MeradoauzMa. Poab 3akoHOB
COXpaHCHHS BEIIECTBA W SHEPrUM B TOHUMAaHUU MeTaboyim3ma. TuUnbl OOMEHA BEIICCTB:
aBTOTpOGHBIA U TerepoTpodHbIii. Poab hepMeHTOB B OOMEHE BEIIECTB W INPEBPAIICHUU
sHepruu B kieTke. PorocunHte3. CBeroBas M TemHOBasg (a3pl (orocunrteza. Peakiuu
¢dotocunTe3a. DPphekTUuBHOCTh (hoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a IS )KM3HU Ha 3emiie.
Bnusinue ycioBuit cpeipl Ha (POTOCHHTE3 U CIIOCOOBI MOBBINICHUS €0 MPOJYKTUBHOCTH Y
KYIbTYPHBIX pAcTeHHMH. XEMOCHHTE3. XEMOCHHTE3Hpymluue OakTepuu. 3HAYCHUE
XEMOCHHTE3a AJIs KU3HU Ha 3emiie.

DHepreTudeckuii OOMEH B KJeTKe. Paciieniienne BemecTs, BBICTICHHE H aKKyMYJIMPOBaHUE
SHEpPIUM B KJIETKE. DTalbl 3HEpreThueckoro oomeHa. I'nmmkonus. bpojkeHue u ero BHIBL
Kucnoponnoe oxucnenue, nin KieToyHoe nbixaHue. OkucinutenbHoe (HocGopuinpoBaHue.
D PeKkTUBHOCTD HIHEPTETHUECKOT0 OOMEHa

Tema 3.2.
Buocunres Oenka

Coneprxkanne y4eOHOro MaTtepuasia

Peakuuu wMatpuuyHoro cuHte3a. [enernueckas wuHbopmauus u JIHK. Peanuzauus
TeHeTUYEeCKOW nHpOpMaIuu B KiIeTKe. [ eHeTHUecKuii Ko U ero cBocTBa. TpaHCKpUIIIIUS —
MatpuuHblii cuHte3 PHK. Tpancnsimus — OuocuHTe3 Oenka. OTamnbl TpaHCISLUU.
KoaupoBanue amuHokuciaor. Pons pubocom B 6uocuHTe3e Oenka

[IpakTHueckoe 3aHsTHE

Ne 2 «Pemenue 3ala4 Ha ONIPCACIICHUC ITOCIICAOBATCIILHOCTU HYKJICOTHIOB»

Tema 3.3.
Bupycst

Coneprxanne y4eOHOT0o MaTepuasa

Hexnerounslie ¢popmbl )Ku3HU — BUpYCHL. Mcropust oTkpbiTs BupycoB (/. U. MBanoBckwmif).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTO IMKJIa BupycoB. bakrepuodaru. bonesnu pacrenuit,

OK-01, OK-02,
OK-04
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KMBOTHBIX M YE€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmyHozaedunuta yenoseka (BUY)
— Bo30Oymutens CI1M/]a. [IpodunakTuka pacnpocTpaHeHns BUPYCHBIX 3a00J1€BaHUI

Pa3znen 4. Pa3MHoOKeHMe U MHAUBUAYAJIbHOE PA3BUTHE OPraHM3MOB

Tema 4.1.
JKW3HEHHEBIN 1TUKIT
KJIETKHU

Copep:xanue yueOHOro MaTepuana

Knerounblii 1wk, WM SKM3HEHHBIM IMKI KieTku. MuHtepdaza u muros3. Ilpoueccsl,
npotekatomue B uHTepdase. Perumkamus — peakius matpuanoro cunre3a JJHK. Ctpoenue
XpOMOCOM. XpOMOCOMHBII Hab0Op — KapuoTuIl. IMIIONUIHBIN U TarIOUJHBIH XPOMOCOMHBIE
HaOopbl. Xpomatunabl. lluTosmormueckue OCHOBBI Pa3sMHOXKEHHS M HMHIUBUIYaJIbHOI'O
pazButug opraHusmoB. Jlenenue kinerku — wmuto3. Craaum Mutosza. Ilponeccsl,
IIPOUCXOJAIIME HA Ppa3HbIX CTaguAX MHUTO3a. bBHOJIOrMYecKHil CMBICI  MHUTO3a.
[IporpamMmmupyemasi ru0€esb KIETKH - alloNTo3

Tema 4.2.
DopMBbl pa3MHOKEHUS
OpraHU3MOB

Copep:xanue yueOHOro MaTepuana

@®opMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrionoe U 1ojoBoe. Buapl 6ecnoiaoro pa3MHOKEHUS:
JieJICHUE HAJIBOE M MIOYKOBAaHUE OJIHO U MHOTOKJIETOYHBIX, CIOPOOOPa30BaHNUE, BEr€TaTUBHOE
pasMHOXeHne. VICKyCCTBEeHHOE KIIOHUPOBAHHE OPraHU3MOB, €r0 3HAUCHHE ISl CENICKITUH.
ITonoBoe pasmMHOXeHHE, ero omIn4ust oT Oecnoioro. Meito3. Cranuu meitosa. Ilpoueccsl,
npoucxoasuMe Ha craguax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonoruyeckuii cMbIc U 3HaueHHe Melo3a. ['amerorenes — nporecc 00pa3oBaHUs MOJIOBBIX
KJICTOK Y KHMBOTHBIX. ITonoBwle skene3bl: CEMEHHUKHA U SIMYHUKH. O6pa3OBaHI/IC " pa3BUTUC
MOJIOBBIX KIJIETOK — TraMeT (CrepMaro30u], sHIEKIeTKa) — CIepMaToreHe3 U OOreHes.
Oco0eHHOCTH CTPOEHUS SIMIEKIETOK U criepMaTo3ou1oB. Omnonorsopenue. [laprenorenes

Tema 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Copep:xaHue yueOHOTo MaTepuana

NunuBunyanpHOE pa3BuTHE (OHTOTEHE3). DMOPHOHAIIBHOE pa3BUTHE (IMOpUOTEHE3). DTalbl
SMOpPUOHAILHOTO PAa3BUTHUS Y TMO3BOHOYHBIX JKUBOTHBIX: JpPOOJEHHME, TacTPYJISIHS,
opranorene3. IlocTaomMOprnoHaAIEHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BHTHS:
npsMoe, HempsiMoe (JIMYMHOYHOE). BnusHHMe cpensl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBHI,
CIIOCOOHBIE BBI3BIBATh BpPOXKJEHHBIE ypojacTBa. Poct u pasBurue pacteHuil. OHTOreHes
I[BETKOBOT'O pAaCTEHUS: IBOWHOE OIUIOJOTBOPEHUE, CTPOCHHUE CEMEHH, CTAINH PA3BUTHUS

[IpakTrueckue 3aHATHS

Ne 3 «Madexnmonnble 3a007a€BaHUS U SMUJIEMUH B UCTOPUN YEIIOBEUECTBAY.
Ne 4 «BakuuHanus Kak npo(uiIakTHKa HHPEKIMOHHBIX 3a00JIeBaHUN»

OK-01, OK-02,
OK-04

Paspnen S. HaciiencTBeHHOCTh U M3MEHYHBOCTH OPraHU3MOB

10

Tema 5.1.

| Conepsxanue yuebHOro MaTepuana

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH
HaCJIeIOBaHUs

[IpenMer u 3amaun TeHETUKH. POl HUTONOTMU U SMOPUOIOTHH B CTAHOBJIEHUU T'€HETHUKH.
Brman poccuiickux u 3apyOeXHBIX YYCHBIX B pa3BUTHE TEHETUKH. METOIbl TCHETUKH
(rubpugonornyeckuii, UUTOTEHETHYECKHUM, MOJEKyJIsapHO-reHeThueckuii). (OCHOBHBIE
reHeTUYEeCKUe MOHATHUS. [ 'eHeTruecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKpEIIMBAaHUM.
3aKOHOMEPHOCTH  HAcJIeIOBaHWs  IPU3HAKOB,  ycTraHoBlieHHble [.  MeHnnenem.
MonoruOpuaHOe CKpelMBaHue. 3aKOH eIUHO00pa3us TUOPUIOB IEPBOTO TMOKOJICHHS.
[IpaBuno nomMuHUpOBaHUA. 3aKOH pPACIICIUICHHUs IPU3HAKOB. ['MIIOTE3a YHCTOTHI TaMerT.
[TontHOE M HEmoJHOE AOMUHUpOBaHME. J[UTHOPUAHOE CKpelMBaHUE. 3aKOH HE3aBUCUMOTO
HACJIeIOBaHUsl MpHU3HAKOB. LluToreHeTHueckue OCHOBBI JUTHOPHAHOTO CKpEIIMBAHMUS.
AHanusupytoiee ckpemuBanue. VCmonp30BaHMe aHATU3UPYIOMIETO CKPEIIUBaHUS IS
oTpezieNIeHUs] TeHOTHIA 0CO0U

[IpakTrueckoe 3aHsATHE

Ne 5 Pemenue 3agau Ha ONpPENENEHHE BEPOSITHOCTH BO3HUKHOBEHUS HACIIEICTBEHHBIX
NPU3HAKOB TIPU MOHO-, [HW-, MOJUTHOPUIHOM M aAHAIM3HUPYIONIEM CKPEIIMBaHHH,
COCTABJICHUE N'€HOTUIINYECKUX CXEM CKPEILMBAHUS

Tema 5.2.
CueruieHHoe
HACJICAOBaHHUE
MIPU3HAKOB

Coneprkanne y4eOHOro Marepuasia

CuemnieHHoe HacnenoBaHue Tnpu3HakoB. Pabora T. Moprana mo cUEmICHHOMY
HACJIeJIOBAaHUIO TeHOB. HapymieHwe creruleHHss TeHOB B pe3yjibTaTeé KpPOCCHHIOBEpa.
XpoMOCOMHas TeOpHsI HACJIeICTBEHHOCTH. | eHeTHYeCKHe KapThl.

['enernka monma. XpoOMOCOMHOE OIIpE/IeNICHHE MOia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHble W reTeporaMeTHble OpraHu3Mbl. HaciienmoBaHue NMpU3HAKOB, CHEMJICHHBIX C
TI0JIOM

2 cemecTp

Tema 5.3.
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

Coneprxkanne y4eOHOro MaTepuania

N3menunBoCTh. BUibl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HacleAcTBeHHas. Poib cpensl B
HEHACJIEeICTBEHHON M3MEHYMBOCTH. XapaKTePUCTHKA MOAM(PUKALMOHHOM H3MEHYHUBOCTH.
BaprannonHbIi psax v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KosnuectBeHHbIe
U KayeCTBEHHbIE MNpHU3HAKM U MX HopMma peakuud. CBoiicTBa MOJU(PHUKAIIMOHHON
W3MEHYUBOCTH.

HacnencrBeHnHas, wiM TeHOTHNHYECKas W3MEHYMBOCTb. KomMOWHATHBHAs W3MEHYHBOCTb.
Meiio3 ¥ TOJOBOM MPOIECC — OCHOBA KOMOWHATHMBHON HW3MEHYMBOCTH. MyTallMOHHas
u3MeHunBoCTh. Kiaccudukanus Myranuii: TeHHble, XpOMOCOMHBIE, TeéHOMHBIe. YacTtoTa u
NpUYMHB  MyTanuil. MyrareHHble (GakTopbl. 3aKOH TOMOJOTMYECKMX pSJOB B
HACJIEACTBEHHOMN U3MEHYMBOCTH

13



H. 1. BaBunosa

HpaKTI/I‘-IeCKOG 3aHATUC

Ne 7 Pemnrenune 3a1a4 Ha OIIpCACIICHHUEC BEPOATHOCTH BO3HUKHOBCHHSA HACICIACTBCHHBIX
IIPU3HAKOB IPU PA3JIMYHBIX THUIIAX BSaI/IMOHGfICTBI/IH I'CHOB, COCTABJICHUC TI'CHOTUIIMYCCKHX
CXEM CKPCIIMBAHUA

Tema 5.4.
I'enetuka yesioBeka

Cojnepxkanue y4eOHOro MaTepHuaia

I'eneruxka wyenoBeka. Kapuorun uyenoBeka. OCHOBHBbIE METOJbI TEHETHUKH YEJIOBEKaA:
TCHEAJIOTUYCCKUH, OJNU3HEIOBBIA, [UTOTCHETUYCCKHUA, OWOXUMHUYECKUH, MOJIEKYISIPHO-
reHetndeckuii. COBpeMEHHOE OIpEEeieHUE TeHOTUIA: MOJHOI€HOMHOE CEKBEHUPOBAHUE,
TeHOTUNHUPOBaHKE, B TOM uuciie ¢ nomoursto [11{P-ananu3a. Hacnencreennsie 3a00aeBaHus
YeJIOBeKa: TEHHBbIC OO0Jie3HW, OOJIE3HHM ¢ HACJICACTBEHHOW MPEapaciioioKeHHOCTHIO,
XpoMocoMHbIe 0ose3Hu. ComaTHdecKue W reHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHnunel  370poBOTO  OOpa3a JKM3HMU, JHATHOCTUKH, TPOPIIAKTHKH H  JICYCHHS
TEHETUYECKUX  Oomne3Hel.  MemuKO-TeHEeTHYeCKOe  KOHCYJIbTUpPOBAaHHE.  3HAUYCHHE
MEIUIIMHCKOM TEHETUKH B TPEIOTBPAIICHHH W JICUCHWH TEHETHYECKUX 3a00sIeBaHUi
YyeJIoBeKa

HpaKTI/IquKOG 3aHATHUC

Ne 8 «CocraBiieHne 1 aHaJIn3 POAOCIOBHBIX YCJIOBCKA)

Pa3znea 6. DBoaronuon

Has OHoJIOrus

=)}

Tema 6.1.
DBOIIOIMOHHAS
Teopus
U €€ MECTO
B OHoOTHHU

Copep:xaHue yueOHOTo MaTepuana

[IpeanochuIKY BOSHUKHOBEHUS YBOIFOIIMOHHON TEOpUH. DBOJIIOIIMOHHAS TEOPUSI U €€ MECTO
B Ouonoruu. BrusHHE SBONIOIMOHHON TEOpUM Ha pPa3BUTHE OMONOTHMM U JIPYTHX HayK.
CaunerenbcTBa 3BoMONMH. [laneoHTonornuecKkre: mocaea0BaTeabHOCTh MOSIBICHUS BUIOB B
MAaJeOHTOIOTUYECKON JIeTONMUCH, Tmepexonnbie Gopmbl. buoreorpaduyeckue: CXOACTBO H
paznuuue ¢ayH U GJIop MATEPUKOB U OCTPOBOB. DMOPUOIOTHYECKUE: CXOJICTBA U PA3ITHUUS
SMOpPHUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIC, PYAUMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMUYECKUE:
CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IMyTeH y Bcex
YKUBBIX OPTaHU3MOB.

OpomonronHast Tteopus Y. Jlapuna. IIpeamnochbUlKu BO3HUKHOBEHHS JIapBUHHM3MA.
JIBroKymue Cuiabl DBOJIONMUU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPH
OTPaHUYEHHOCTH PECYpPCOB, Heolpeneia¢HHas M3MEHUHMBOCTh, OOpb0a 3a CyIIECTBOBAaHHUE,
€CTECTBEHHBIN 0TOOD)

OK-01, OK-02,
OK-04
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Tema 6.2.
MuxkposBonronus

Copep:xanue yueOHOro MaTepuana

Cunrernueckas Teopust 3Bosonuu (CTI) u e€ OCHOBHBIE MOJIOKEHUS. MUKPOIBOIIOIUS.
[Tomynsauus Kak equHUIA BUIA U 3BOJIIOLUY.

JBmwkyne cuibl ((haKTOpPBI)IBOIIONMK BHAOB B MpHpoJe. MyTallMOHHBIM Npouecc M
KOMOMHATHBHAs M3MEHUYMBOCTh. [lomynsnuoHHble BOJHBI U Jpeld reHoB. M3omsauus u
murpanusa. EcrectBeHHbII o0TOOp — HampaBistomuid dakrop sBomoruu.  Dopmbl
€CTeCTBEHHOro 0TOopa. IIpucnocoGiieHHOCTh OpraHu3MOB Kak pe3yjibTaT 3BOJIOLMU.
[Tpumepsl npucOCOONIEHUH y OpraHu3mMoB. ApoMopdo3bl U HAMOAAaNTalMu. Bug u
BugooOpa3oBanue. Kpurepuu Buga. OcHoBHbIE pOpMBI BUA000Pa30BaHus: reorpaduueckoe,
9KOJIOTHYECKOE

Tema 6.3.
MaxkpoaBontonus

Copep:xanue yueOHOro MaTepuana

Maxkpospomtorusi. DopMbl IBOJIOLMU:  (PUIETHYECKAs, OUBEPreHTHas, KOHBEPreHTHas,
napauesnpHas. HeoOpaTuMocTh 3BONIOIMU

[TpakTrueckoe 3ansiTue (Ha BEIOODP MperogaBaTesis)

Ne 9 «CpaBHenue BUIOB 10 MOP(HOIOTHYECKOMY KPUTEPUIOH
i «OnrcaHne NpucrocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay

Pa3nes 7. Bo3HMKHOBeHMe M pa3BUTHE KU3HHM Ha 3eMiie

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

Copep:xanue yueOHOro MaTepuana

JloHay4yHble NPEICTABICHUS O 3apOXACHUM KU3HW. HaydHble rMnoTe3bl BO3ZHHKHOBEHUS
KHU3HM Ha 3emiie: abMoreHe3 M MaHCIepMus. XuMHUYecKas 3BONoLUs. AOHOTreHHbIN CHHTE3
OpraHMYECKHUX BEUIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIBbHOE MOJATBEPKICHUE
XUMUYeCcKON sBostonnu. HauanbHble sTanmbl Ouosnoruyeckoi spomonuu. ['mnoresa PHK-
Mupa. PopMHUpOBaHHE MEMOpPAaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IMPOTOKIETKH. llepBbie
KJIETKHU U UX 3BOIIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3paMm U nepuogaM. Karapxeit. Apxeiickas u mpoTepo3oickas
opbl. Ilanmeo3oiickas spa u e€ mnepuoabl: KeMOPUHCKUN, OpPJOBUKCKHMH, CHUIYpPUHCKHUH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIA, NTEPMCKH. Me3030iicKas 3pa U €€ Mepruoibl: TPUACOBBIM,
IOpckuid, MenoBod. KaliHo3olickass spa M €€ IEepuoAbl: MAaJIeOrcHOBBIM, HEOI€HOBBIH,
AHTPONOT€HOBBIIA.

Tema 7.2.
Cucrema
OPraHn4YeCcKOro Mupa.
[Tpoucxoxaenue
yejaoBeKa —

Copep:xanne yueOHOTo MaTepuana

Cucrema OpPraHMYECKOro MHMpa Kak OTpaK€HHE HBOMIOLUMHA. OCHOBHBIE CHCTEMAaTHYECKHE
Ipynnsl OpraHu3MoB. XapaKTepUCTHKA KIMMaTa U IeoJOTMYecKuX IpoueccoB. OCHOBHBIE
STamnbl SBOJIIOIMHM PACTUTENILHOTO W JKUBOTHOTO Mupa. ApomMopdo3bl Yy pacTeHUH Hu
KUBOTHBIX. [TosiBIIEHNE, pacliBET M BBIMUPAHHUE IPYIN KUBBIX OPraHU3MOB.

OK-01, OK-02,
OK-04
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AHTPOIIOI'CHE3

DOBOJIIOLMS  4Y€JIOBEKa. AHTPOMOJIOTMS Kak Hayka. Pa3BuThe TIpeACTaBiI€HUUA O
MIPOUCXOXKACHUM dYelloBeKa. MeTroabl Hu3ydeHusi aHTpororeHeza. CxolcTBa W paszinyus
YelioBeKa W KMBOTHBIX. CHCTEMaTHyecKoe IIOJ0KCHHE 4YeloBeKa. JIBMKYIHUE CHIIBI
(paxtopsr) anTpomoreneza. HacnencTBeHHAas HM3MEHYMBOCTH M €CTECTBEHHBIH OTOOP.
OO6miecTBEHHBIN 00pa3 KU3HHA, U3TOTOBJICHUE OPYAUI TPY/ia, MBIIIJICHUE, PEYb

Tema 7.3.

Conepkanue y4eOHOro MaTepraia

OCHOBHBIE cTaanun
9BOJJOIHMH YCJIIOBCKA

OCHOBHBIE CTaAMM W BETBU HBOJIIOLMM YEJIOBEKA: aBCTPAJONMMUTEKH, UYUeEIOBEK yMEIbIi,
UYenosek npsaMoxoasuui, YenoBek HeaHIepTadbCKuid, YenoBeK pa3yMHbII COBPEMEHHOIO
tuna. Haxonku nckomaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHMsI, 00JaCTh pacHpOCTpaHEHUs,
00BEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HHU, OPYAHS.

UYenoBeueckune pacbl. OCHOBHBIE OOJIBIIME pachl: €BpOMEOouAHasl (eBpa3uiickas), HErpo-
aBcTpasiongHas (dKBaTopHaibHasi), MOHIOJIOMAHAs (a3uaTcKo-aMepuKaHcKas). YepTsl
MPHUCTIOCOOJICHHOCTH TMPEJICTAaBUTENICH UYEIOBEYECKUX pac K YCIOBHUSM CYHIECTBOBAHHUS.
EnunctBo uenoBeueckux pac. Kpurnka pacuzma

IIpakTnueckoe 3anarue (Ha BBIOOP MpeEnoiaBaTes)

Ne 10 «Bpems u myTH paccesieHus 4eaoBeKa 0 MJIaHETe
i «IIprcroco6aeHHOCTh YesIoBeKa K pa3HbIM YCIOBHSIM cpelibl. BinusHue reorpaduyeckoit
cpenibl Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKa

Pa3nea 8. Opranusmsl

¥ OKpY:Kamomas cpeia

N

Tema 8.1.

Coneprxkanne y4eOHOro MaTepuania

Okonorus
Kak Hayka. Cpenbl
KHU3HH.
DKOJIOrH4ecKHe
(bakTopsl

OKosorus Kak Hayka. 3a/laud U pa3/ienbl 3KOJIOrHMUA. MeToibl SKOJIOTHYECKUX HCCIEI0OBAHNN.
DKOJIOTHYECKOE MHPOBO33PEHHE COBPEMEHHOro 4enoBeka. Cpenbl OOMTaHUS OPraHU3MOB:
BOJHAs, HA3€MHO-BO3/YIlHAs, IIOYBEHHAs, BHYTPHUOPraHW3MEHHAs. OKOJOTHYECKHE
¢dakTopsl. Knaccudukanust sKonorndeckux (akTopoB: aOMOTHUECKUE, OMOTHYECKUE WU
aHTpornioreHHsle. JlelicTBUE SKOJOrMYecKUX (aKTOpOB Ha OpraHu3Mbl.AOMOTHYECKHE
¢bakTophl: CBET, TeMIeparypa, BiaxxHocTb. dotonepuoausm. [IpucrnocobieHust opraHu3MoB
K JeicTBUI0O abuoTHMYecKuX (axTopoB. buonornyeckue putmbsl. buotnueckue QaxTopsl.
Bunsl  OuoTHMuUecKHMX  B3aMMOJAEHCTBHM: KOHKYpEHIMs, XHUIIHHYecTBo. Ilapazutusm,
MyTYyalnu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIU3M, HEUTPaIIU3M.
3HayeHne OMOTMYECKMX B3aMMOJEHCTBHM Ul CYIIECTBOBaHMS OPraHU3MOB B IPUPOIHBIX
cOo00I1IIeECTBAX

\S}

Tema 8.2.
DKOJIOTUYECKHE
XapaKTePUCTHKU

Copep:xanne yueOHOTo MaTepuana

OKOJIOTUYECKHE XapaKTECPUCTUKNU  IOIMYJIAIHH. OcHOBHBIE IIOKa3aTeIH TOMyJIAIHU N
YUCJICHHOCTb, IIJIOTHOCTBH, POXKIAAECMOCTb, CMCPTHOCTb, NPHUPOCT, MUI'PALUA. I[I/IHaMI/IKa

OK-01, OK-02,
OK-04, OK-07
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MMOIyJIIUH

YHUCJICHHOCTH ITOITYJIIHUH U eé PETyJAIUs

[IpakTHyeckoe 3aHsATHE 2
No 11 «Ilomcuért mIOTHOCTY MOMYJISIUM pa3HbIX BUJIOB PACTCHUI»
Pa3nen 9. Cool1necTBa M 3K0J0OrHYecKHe CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Coneprxanue yueOHOro MaTepuasia 2 OK-04, OK-07
CooOmiectBa CooOmiectBo  opranu3smMoB  —  OuoneHo3.  CTpykTypsl ~ OHWOLIeHO3a:  BHUOBafd, IIK!
OpraHU3MOB, POCTpaHCTBEHHAs, Tpoduueckas (nuuieBas). Bunbi-noMmuaanTel. CBsi3u B OHOLIEHO3E.
9KOCHCTEMBI Dkosnoruueckue cucteMbl (dxocucteMsbl). llonstue 00 »sKocucTreMe U OHOreoleHO3e.
OyHKIIMOHANBHBIE KOMIIOHEHTBI SKOCHCTEMBI: MPOAYIIEHTHI, KOHCYMEHTBHI, pPEIYLCHTHI.
KpyroBopot BeiecTB M MOTOK PHEPTHH B dKOcucTeMme. Tpodudeckue (MUIIEBBIE) YPOBHH
skocucteMbl. [IumeBbie nenu u ceru. OCHOBHBIE IOKa3aTeNIMd AKOCHCTEMBI: Omomacca,
MPOIYKIHS. DKOJIOTUYECKUE MUPAMUIBL: MPOIYKIIUH, YUCICHHOCTH, OMoMacchl. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAaMOperyisnus, pazsutue. Cykieccus
Tema 9.2. Copep:xanue yueOHOro MaTepuana 2
[Tpuponnsie [Ipupoanbie HSKOCHUCTEMBI. JKOCHUCTEMBI peK U 03€p. ODKOCHUCTeMa XBOWHOTO WJIH
9KOCHUCTEMBI [IMPOKOJIMCTBEHHOTO jeca. AHTpPOIIOT€HHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBI.
YpbookocucrteMbl. buonornueckoe M XO3SMCTBEHHOE 3HAYEHHE AarpodKOCUCTEM H
ypOo3kocucteM. bropa3zHooOpa3ue kak (akTop YCTOMUMBOCTH SKOcUCTeM. CoxpaHeHHE
OMO0JIOTMYECKOT0 pa3HooOpa3us Ha 3emiie
Tewma 9.3. [TpakTrueckoe 3aHsiTHE 2
buocdepa — VYuenue B. . Bepnanckoro o 6uoctepe. ['panuibl, cocta u cTpykrypa 6uochepst. JXKupoe
riobanbHas BeuiectBO M ero ¢yHkuuu. OcoOeHHOCTH Ounochepsl Kak TIJI00AaTbHOM HKOCHCTEMBI.
sKocucTema 3emin | JluHaMudeckoe paBHOBecMe W oOparHas CBsizb B Oumocdepe. KpyroBopoTsl BemiecTB u
OMOTreOXMMHYECKHE MHUKJIBI 3JeMEHTOB (yriaepoja, a3zora). 30HaIbHOCTh OuOCchepHl.
OcHOBHbIE OMOMBI CYIIN
Tema 9.4. IIpakTHyeckoe 3aHsATHE 2
Bausaue YenoeuecTBOo B Ouocepe 3emiin. AHTpONOreHHbIe U3MeHeHust B 6nocdepe. ['mobanbHbIe
AHTPOIIOTEHHBIX sKosiornueckue mnpoOiembl. CocyliecTBoBaHME NpPUPOAbl U ueroBeuecTBa. CoxpaHeHHE
(akTopoB Ha OuopazHoOOpa3nsi Kak OCHOBa ycTOMYMBOCTH Ouocdepsl. OCHOBa pPalMOHATBHOTO
o6uochepy VIIpaBJICHUS] TPUPOIHBIMU pecypcaMd W HMX HCIOJb30BaHWE. JlOCTIKEHHsS] OHMONOTHH W
OXpaHa MPHUPOJIbI
IIpomexyTounas arrectaums (auddepeHIpoBaHHBIN 3a4€ET) ok
Bcero: 72

17



3. YcioBus peaju3ainuu NporpaMmbl 001eo0pa3oBaTebHOM JUCHUILTHHBI
3.1. Jlna peanu3anuM NPOrpaMMbl JMCHUIUIMHBI JOJAKHBI OBITH IPEIyCMOTPEHBbI
cIeyIolue crenuaabHble MOMEeIeHHs:

KaGuner «buonorum», OCHallEeHHBIM O0OpyIOBaHMEM: CTOJ JAEMOHCTPALMOHHBIA (C
PAaKOBUHOW, MOJBOAKOM M OTBEACHUEM BOJIbl, CAHTEXHUKOMW, SJIEKTPUYECKUMH PO3ETKAMH,
aBTOMAaTaMy aBapUHHOIO OTKJIIOUEHUS TOKa), 1a00paTOPHBIM OCTPOBHOM CTOJ (IBYXCTOPOHHHUH,
c 3alUTHBIM, XUMOCTOUKUM
U TEPMOCTOMKHM IIOKPBITUEM, HAJCTOJBEM, C IIOACBETKOM M JIIEKTPUUYECKUMHU PO3ETKAMH,
MOJBOAKOM W OTBEJCHHEM BOAbBI M CAHTEXHUKOH), CTyd Ja0OpaTOpPHBIA MOBOPOTHBIM,
peryaupyeMblil 110 BBICOTE.

[TpumepHBIii TepedeHb AeMOHCTPAIMOHHOTO U JIA00PaTOpHOTO 000PYI0BAHHUS.

JlemoHCcTpanoHHOE 000pyA0BaHNE U TPUOOPHI:

— KOMIUIEKT BJIXKHBIX IIPENapaToB I€MOHCTPALMOHHbIN

— KOMIUIEKT repOapHeB 10 CUCTEMATHKE PACTEHUH C ONPEIeIUTEIbHBIMA KapTOUYKaMU
—  KOMIUIEKT KOJUIEKIIMHM IEMOHCTPalMOHHBIN

— 1 poBON MUKPOCKON OMHOKYISPHBIN (C Kamepoil)

JlaGopaTopHo-TexHONIOTHUYECKOEe  OOopynoBaHue  (JabopaTtopHoe  00OpyAOBaHHE,

puOOpbI, HAOOPHI ISl SKCIIEPUMEHTA, UHCTPYMEHTHI):
—  MOJIENH, MYJISKH, allIlJINKaluu
—  KOMIUIEKT MOJIeNeH-anIuIMKalUi JEMOHCTPAIMOHHBII
— KOMIUIEKT aHaTOMMYECKHUX MOJENIEN JEMOHCTPAlMOHHBIN
— Habop NMaJeoHTONOTNYECKUX MYJIsSKEH
— KOMIUIEKT OOTaHMUYECKUX MOJIeNei 1eMOHCTpallMOHHBIN
—  KOMIUIEKT 300JI0THYECKUX MOJENEN JEMOHCTPAMOHHBIN
—  KOMIUIEKT MYJISDKEH JEMOHCTPAILIMOHHBII
— CKeJeT 4elloBeKa
— TOpc YenoBeKa pa30opHBIN
— KOMIUIEKT MOAeen
— KOMIUIEKT CKEJIETOB Pa3JIM4YHbIX KJIACCOB KUBOTHBIX
— Tabmuusl penbedHbIe
— JIEMOHCTpAIMOHHBIC yUeOHO-HATJISTHBIE TTOCOOUS
— KOMIUIEKT MOPTPETOB I 0popMiIeHHs kKabuHeTa
— nmabopaHTCKas 11 KaOuHeTa OMOJIOTUU U KOJIOTUU
—  CTOJI C ALIMKAMHM JUI XpaHEHUs/TyMOOH
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— Kpecio opucHoe
—  CTOJI JIaOOPAaTOPHBIA MOCUHBIH
—  CYyIIWJIbHAS MaHEeJNb JIJISl TOCY/IbI
— mKkad a1 XpaHeHHs YI4eOHBIX TTOCOOUH
— mkad A7 XpaHEHHS BIaXXHBIX MPENapaToB, 3aMUPAIOIIUNACS HA KITIOY
— mKad A XpaHeHHs J1abopaTOPHOU IMOCYIbI/TIPUOOPOB
— 1abOpaHTCKUM CTON
—  CTyJ J1abOpaTOpHbIN
—  KOMIUJIEKT eplei i MbIThs JaOOpaTOPHOM MOCYBI.
[IpumepHBIi 1HEepeyeHb JIEMOHCTPALMOHHOIO M JabopaTopHOro oOOOpYyIOBaHUS HOCUT
PEKOMEHIaTENIbHBIN XapaKTep.
3.2. UnopmannonHoe odecnevenne peajusanum NporpaMmbl
JUis peanmzanuy MPOTPAMMBI JTHCIUILIMHBI OMOIMoTeuHbld (hoHA 00pazoBaTeIbHON
OpTaHM3aIN JIOJDKEH MMETh TEYaTHBIC W/WIU JJICKTPOHHBIC YU4ECOHWKH W pa3paboTaHHBIC B
KOMIUIEKTe C HUMH Yy4eOHble TocoOus (MpH HAIWYHH), JOMYIIEHHbIE K HCIOJIB30BAHUIO TPHU
peanu3zanuu  00pa30BaTENIbHBIX MPOTPaMM CpelHEro Mpo(eccCHOHATbHOTO 00pa30BaHUM,
peanusyeMbIX Ha 6a3e OCHOBHOIO 00IIero o6pazoBaHus®,
[Ipu peanuzanuu mporpaMmbl JTUCHMIUIMHBI BO3MOXHO HCIIOJI30BAHUE SJICKTPOHHBIX
o0pa3oBaTeNbHBIX  PECypcoB, JOMYIIEHHBIX K  HCIOJB30BAHUIO TPU  peaau3aluu

O6paBOBaTCJ'IBHBIX mporpaMm CpCaHEero 06]].[61“0 06pa30BaHI/I$I5.
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUSA 00111€00Pa30BaATEeIbHOM TUCHUNIMHBI

KoHTpoJIb U oOlleHKa pe3ylbTaTOB OCBOCHUS O0IIE0O0pa30BATEIBHON UCIUTUTHHBI

PaCKpBIBAIOTCS Uepe3 AMCLUUIUIMHAPHBIE PE3yJbTaThl, HApaBICHHbIC HA (POPMHUPOBAHUE OOLINX

u HpO(beCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II‘/'I I10 pasjgciiaM U TEMaM COACPIKaHUA yqe6Hor0 marepuala.

Oo6masi/npodeccuonanbHast
KOMIeTeHIHA

Pa3zgen/Tema

Tun OLIEHOYHBIX

MeponpusiTUs

OK O01. BsiOupath crocoOsb
peleHus 3aja4
npodeCcCuOHATBLHON
JESTEIIbHOCTH MPUMEHHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

Tewmsr 2.1 -2.3,3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.411-0/c®, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OO6cy»xaeHue 1o Borpocam
JEKLIUU

Pazpabotka rimoccapus
3amnojaHEeHUe  CPaBHUTEIBHBIX
TadJIUIL

TectupoBanue

YcTHbI onpoc

JIMKTaHT Ha WCMNOJb30BaHHUE
apryMEeHTOB, OHOJOrMYECKON
TEPMHHOJIOTHMH U CUMBOJIMKH
NunuBunyanbHas
camocTosTelbHas paboTa
IIpencraBinenue  pe3ysbTaToOB
NPaKTUYECKUX paboT
KonTtposnbHbie paboTbl

3aiuTa TBOPUYECKUX padoT

3amura WHIMBUYaIbHbBIX
MPOEKTOB
Brinonnenune 3alaHUHA

MIPOMEXKYTOUYHOM aTTECTAUH

OK 02. Ucnons3oBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi IMCKyCCHS IO

COBpPEMEHHBIE cpeactsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpOcam JIEKIHH

TIOUCKa, aHamisa | 7173 8.1, 82, 9.1-9.3, Pa3paboTka MeHTaIbHOMN

EHq)OpMaI_II/II/I e 94ll-o/c, 9.3M-ofc, 10., Eﬁzﬁgﬁﬂnrgﬁﬁz

U nH(pOPMaLIMOHHbIE 10.2,10.311-o/c, 11.111-0/c 1abopaTopHBIX padboT

TEXHOJIOTUU [UIS BBITOJHEHHS [IpencraBiaeHue  pe3ysbTaTOB

3a/1a4 npodeccuoHaIbHOM MPAKTUYECKUX paboT

JeSITeIbHOCTH [TpencraBieHne yCTHBIX
COO0IIIEeHUH ¢ Mpe3eHTalueH,
MOJrOTOBJIEHHBIX 10 MIEPEYHIO
HCTOYHUKOB,
PEKOMEHTI0BaHHBIX
npenojaBaTenemM

OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyx1eHE IO BOIPOCaM

B3aWMO/ICHICTBOBATH v | 43,5.1-5.4,6.1-6.3, 7.1-7.3, | TeKuuu

pabotath B

KOJIJICKTHUBEC n 8 1 8 2 9 1 _93 HpeI[CTaBJIeHI/Ie pe3yJILTaTOB
Komanze 9.4T-o/c, 9.5M-o/c, 10.1, gg;fgfgg;‘:elzﬁfpa cor
10.2, 10.3IT-o/c, 11.1I1-0/c Sammuta .
HpOCKTOB
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OK 07. ConeiicTBOBaThL
COXPaHECHHIO OKpYy’Karoten
Cpellbl, pecypcocOepeKeHHIO,
MPUMCHSITh 3HAHUSA
o0  W3MEHEHWH  KJIMMarTa,
IIPUHLIMIIBI OepeKITMBOTO
Mpou3BOACTBA,  3(PPEeKTUBHO
JIeHCTBOBATH

B UpE3BBIY aMHBIX CUTyaluAaAX

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 82, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.311-0/c, 11.111-0/c

OO6cyxaeHue mo Bompocam
JEKIHU

Pa3pabotka rioccapus
3anojaHEeHUe  CPaBHUTEIbHBIX
TadJIHIL

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha WCNOJb30BaHUE
apryMeHTOB, OHOJIOTMYECKOM
TEPMUHOJIOTHH U CHMBOJIUKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue pe3ynbTaToOB
NPaKTUYECKUX paboT
KoHnTponbHbie paboThl

3amuTa TBOPUYECKUX padoT
3amura WHUBUAYaIbHbBIX
MIPOEKTOB

Brimonnenune 3amanui
MIPOMEKYTOUHOM aTTeCTaINH
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