[enaprament odpazoBanus Tomckoii 001acTu
O0s1acTHOE rocyIapCTBEHHOE OI0/IKETHOE
npodgeccuoHAIbHOE 00pa3oBaTe/IbHOE YUpeKIeHue
«TomcKHMii KOMMYHAJIBHO-CTPOUTE/ILHBIN TEXHUKYM»

YTBepKaeHa
Ha 3aceqannu Ilenaroruueckoro copera

nporokoJ Ne_8 ot «30» 06 2025

PABOYASI IPOTPAMMA
OBIEOBPA30BATEJLHOM JNCHMUIIINHBI

0O/15.08 BUOJIOT UsI

07.02.01 Apxwurekrypa
Kpaimpuxkauus apxutexkrop

I'pynmna 115

Tomck 2025rt.



[Iporpamma o6GmieoOpaszoBarenpHol aucuumaunHsl OJ]6.08 BUOJIOTUSA paspaborana Ha
ocHOBaHUU TpeboBaHUi DenepabHOTO TrOCyIapCTBEHHOTO 0Opa30BATENBHOTO CTAHIAPTA CPEIHEro
npodeccuoHanbHOro obpasoBanusi mo crnenuanbHocTd 07.02.01 ApxuTekTypa, YTBEpKIEHHOTO
npuka3zoM Munucrepcrsa npocsenieHust PO ot "09"nos6ps 2023 Ne 843

Pa3paborumk:
npenogasareas OI'BIIOY "TKCT" S1.A.OnuiieHKo
00JIICHOCD Mecmo pabomul QU0

PACCMOTPEHA 1 PEKOMEH/IOBAHA K YTBEPXXJIEHUIO
Ha 3aceJaHUU IPEIMETHO-IIUKIOBOM KOMUCCHUU 00111e00pa30BaTeNbHbIX, OOIIMX T'YMaHUTAPHBIX U
COLIMAJIBHO-)KOHOMUYECKUX AUCIUILIAH

[Tpotokon Ne 5 ot «25» _06_ 2025 .
[Ipencenarens 11K H.C. CuBakoBa

COI''TACOBAHO
Ha 3acelaHni MeTOaUYeCKOro CoBeTa
ITpotokomn Ne3d ot «26» 06 2025r.



COJEP)KAHUE

OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA30OBATEJbLHOMN JUCITATLIUHBI

CTPYKTYPA U COAEP)KAHUE
OBIIEOBPA30OBATEJLHOMN JUCIATLIMHBI

. YCJIOBUSA PEAJIN3ALINA OBIIEOBPA3OBATEJILHOM
JTACIHATITAHBI

. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA30OBATEJBLHOMN JUCIATLINHBI

21

23



1. O6mas xapakTepucTuka padoyeii mporpaMmbl 0011e00pa30BaTEIbHOM THCHUILTHHBI
01b.08 BUOJIOT'UA

1.1. MecTo AucuMILINHBI B CTPYKTYPe OCHOBHOM NPogecCHOHATBHON 00pa30BaTe/bHOM
NPOrpamMMsbl

OOmeobpa3zoBarenbHas — JUCHMIIMHA — «buonorusy  sBisercd  00s3aTeIbHOM  4acThIO
o01ieo0pa3oBarenbHOro IUKIa oOpa3oBarenbHOU mporpammbl B cootBerctBuu ¢ ®I'OC CIIO mo
crenunansHoctu 07.02.01 Apxurekrypa.

1.2. Henu 1 miiaHupyeMble Pe3yJbTaThl 0CBOCHHS THCIUTLTHHBI:
1.2.1. leapb AUCUMIIIIHHBI

Copneprxanue mporpammbl 0011€00pa3oBaTeNbHON TUCHUILINHBL «bHooTHs» HampaBiIeHO Ha
JOCTHUKEHHUE PE3yabTaTOB €€ M3ydeHusl B cooTBeTcTBUU ¢ TpeboBanusmMu OI'OC COO c¢ yuetom
npodeccuonansroit HanpapieHHocTH OI'OC CIIO. lens m3ydeHus mucturuiiHbl «buonorus» Ha
0a30BOM YpOBHE — OBJaJCHHEC OOYYAIOUIMMHCA 3HAHUSAMH O CTPYKTYPHO-(YHKIHOHATIHHON
OpTaHU3aIMH )KUBBIX CHCTEM PAa3HOTO paHra W NMPHOOpPETCHHWE YMEHUH MCIIOIb30BaTh ATH 3HAHHS IS
IPaMOTHBIX JICHCTBUH B OTHONICHHH OOBEKTOB KHBOW MPUPOABI U PEIICHHS PA3TUYHBIX KU3HEHHBIX
npooeMm.

JlocTiokeHne neinu u3y4eHus JUCUUIUTMHBL «buoorus» Ha 0a30BOM ypoBHE 00ecreqnBaeTCs
peILIeHHEM CIIEAYIONINX 3a/1a4:

- OCBOCHHE OOYYaIOUIMMUCS CUCTEMbl 3HAHUN O OMOJOTHYECKHX TEOPHUSX, YUCHHSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MPaBUIiaX, CAYXKaIIUX OCHOBOU JUIsi GOpMHUpPOBAHUS MPEICTABICHUHN O
€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJaX HAay4yHOTO MO3HAHUS, CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX JKMBBIX CHCTEM pa3HOTO YPOBHS OpraHMU3allMM, BBIAAIOMIUXCS OTKPBITHSIX U
COBPEMEHHBIX HCCIEAOBAHUIX B OMOIOTHH;

- (QopmupoBaHue y OOy4yaroUIMXcs TIO3HABATEIbHBIX, HHTEIUIEKTYaTbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B Ipoliecce aHaau3a JaHHbBIX O MYTAX pa3BUTHUS B OMOJIOTMH HAYYHBIX B3IJIAJOB, UAEH U
MOJIXO/I0B K U3YYEHUIO KHUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alUH;

- CTaHOBJIEHUE Y o0yyaromuxcs oOuiel KylbTyphl, (YHKINOHAIBHON IPaMOTHOCTH, pa3BUTHE
YMEHUI OOBSICHSITh M OILEHUBATH SIBICHUS OKPY)KAIOIIETO MHpa XUBOW MPUPOJBI Ha OCHOBAHUU
3HAHWH U OIIBITA, MOJYUYECHHBIX TPUA N3YUYECHUH OMOJIOTHH;

- (hopMupoBaHKe y 00yJarOMUXCsl YMEHUH HIUTFOCTPUPOBATH 3HAUeHHE OMOJIOTHUECKUX 3HAHUH
B TIPAKTHYECKOW NEATEIFHOCTH YEJOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKHX TEXHOJOTHH |
arpoOMOTEXHOJIOTHIA;

- BOCHHTaHWE YOSKIAEHHOCTH B BO3MOXXKHOCTH ITO3HAHUS YEJIOBEKOM JKUBOW IPHPOJIBL,
HEOOXOMMOCTH OEpEeKHOTO OTHOMICHUS K HEH, COONIOJACHHS STHYECKUX HOPM MpPHU TPOBEACHUHU
OMOJIOTUYECKHUX MCCIIEIOBAHUM;

- OCO3HAHWE IEHHOCTH OWOJIOTMYECKUX 3HAHWH [UIS TIOBBIIMICHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYPHI, ISl POPMUPOBAHKS HAYIHOTO MHPOBO33PEHHUS;

- TpUMEHEHHe NPUOOPETEHHBIX 3HAHWA W YMEHHH B TIOBCEIHEBHOW J>KM3HH ISl OICHKH
MOCTICIICTBUI CBOEH NEATEILHOCTH MO0 OTHOIIEHHUIO K OKpYXKAroIIeH cpene, COOCTBEHHOMY 3/I0pOBBIO,
000CHOBaHUE U cOOMI0IEHUE Mep MPOPUITAKTUKY 3a00I€BaHUH.

1.2.2. IInanupyembie pe3yabTaThbl 0CBOEHHS 00111€00pa30BaTEeIbHOM IMCHUILINHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

O6mue kommereHimu (nanee — OK) u npodeccuonanpasie kommnereHun (qanee — [IK) ®I'OC
CIIO B cooTHECEHHH C TUYHOCTHBIMU, METANIPEIMETHBIMH U TPEIMETHBIMU PE3yJIbTaTaMu O0yUeHUS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrasieHbl B Ta0IHIIE:



Kon u IInanupyembie pe3ybTaTbl OCBOCHHMS THCHUTIIHHBI

HAaUMeHOBaHHe

(l)OpMI/lpyeMbIUX O6ume JAucuunimHapHbie

KOMIIeTeHI U
OK O01. BeiOupats | JIudHOCTHBIE pe3yabTaThl JOJKHBI OTpakarb B dactu: | [IP6 1. ChopMHUpOBAaHHOCTH 3HAHMK O MECTE W POJIM OHOJIOTHH
CHOCOOBl  pemIeHUs | TPYAOBOTO BOCIIUTAHUS: B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAJIBHOH TPaAMOTHOCTH
3a1a4 - TOTOBHOCTb K TpPYAY, OCO3HaHUE I[EHHOCTHM MAacTE€pPCTBA, | UYeJIOBEKa JUIsl pEHICHUS )KU3HEHHBIX TPOOIIeM.
npodecCHOHATBHON | TpyAoIooue; [1P62.ChopMUpOBaHHOCTb yYMEHHUSI PACKpPBIBATh COJEPIKAHHE
JESTeIbHOCTH - TOTOBHOCTb K AKTUBHOH JAEATEIbHOCTH TEXHOJIOTMYECKOH | OCHOBOIONAraloUMX OWOJIOTUYECKUX TEPMUHOB U  TOHSITHIA:
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CIOCOOHOCTb | JKM3Hb, KIJIETKA, TKaHb, OpraH, OpPraHu3M, BHJ, TOIMYJALHUSA,
K pa3IMYHBIM | HHULIUUPOBATH, MJIAHUPOBATh U CAMOCTOATEIHHO BBINOJIHATH | SKOCUCTEMa, OMoLieH03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKylo J€SITeIbHOCTD; U TpeBpallleHue DHHEeprum), Tromeocra3 (camoperyisuus),

IIK 2.2. Odopmists
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- HWHTEpeC K pasimmuHbiM chepam npodeccruoHaTbHON
JIeSITCIIEHOCTH.

MetanpeameTHble pe3yinbTaThl 1OJKHBI OTPaXaTh:
OBnaneHne yHUBEPCAIbHBIMU YY€OHBIMU MTO3HABATEIbHBIMU
NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNbHO (HOPMYIHUPOBATh U AKTyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBNWBATh CYIIECTBEHHBIA MpPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHUS, KJTacCU(DUKAIIUN U 0000IICHUS;

- OTIIPENENATh LEH e TEIbHOCTH, 33/1aBaTh apaMeTpPhl

U KPUTEPUH UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B pacCMaTPUBAEMBIX SIBJICHUSX;
- BHOCUTH KOPPEKTHBBHI B
COOTBETCTBHE PE3YJIHTATOB
MOCIIEACTBUI JCITEILHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMU y4eOHO-UCCIIeIOBATEHCKOM

W TIPOCKTHOM JEATEIBHOCTH, HaBBIKAMH pa3pelieHus
npobiewm;

- BBISIBJISITH TIPUIMHHO-CIICJICTBEHHBIC CBS3H

U aKTyaJTU3UpOBATh 33/1a4y, BBIABUTATh TUTIOTE3Y

€€ peIICHMs, HaXOIUTh AapryMEHThl IS JOKa3aTeahCTBa

ACATCIIBHOCTb, OICHHUBATDH
oM, OLCHUBATb  PUCKHU

OuocuHTe3 Oenka, CTPYKTypHash OpraHu3alis KUBBIX CHUCTEM,
JUCKPETHOCT, caMoperyJsius, CaMOBOCITPOU3BE/ICHUE
(pempoayKIius), HACJIEJICTBEHHOCTH, W3MEHYUBOCTb,
SHEPTO3aBUCUMOCTh, POCT U pa3BUTHE, YPOBHEBASI OPTaHU3ALIUS.

I[IP6 3.CchopMHUpPOBAHHOCTH YMEHHS PACKPBHIBATh COJEP>KaHUE

OCHOBOIIOJIATAOMIMX  OMOJOTHYECKUX TEOPUHM U THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXOXKACHUS )KU3HU U YETIOBEKa.

[1P64.CdhopMupoBaHHOCTH YMEHHUS packpbIBaTh

OCHOBOIIOJIATal0IIMe OMOJIOTHYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I Mengensa, T. Moprana, H.W. BaBumnoBa, 3. I'ekkens,
®. Mromepa, K. bapa),rpanuibl X NPUMEHUMOCTH K >KUBBIM
CUCTEMaM.

[TP65.I1IpnoOpeTenne ompiTa TPUMEHEHHUS OCHOBHBIX METOJ/OB
HAYYHOTO MO3HAHUs, HCTIOIb3YEMbIX B OMOJIOTUN: HAOIIOICHUS

Y OMHCAHUS KUBBIX CHCTEM, IIPOILIECCOB U SIBJICHUH; OpraHU3alnu
U TIPOBEACHHS OHOJOTUYECKOTO HKCIEPUMEHTA, BBIIBHKCHUS
TUTIOTE3, BBISABICHUS 3aBHCHMOCTH MEXIY HCCICTyeMBbIMU
BEJIMYMHAMHU, 00BsICHEHUS MOJIY4eHHBIX pE3yNbTaTOB
u (opmMynupoBaHUS BBIBOJAOB C HCIOJIB30BAaHUEM HAyUYHBIX
MOHSATUHI, TEOPUM U 3aKOHOB.

[TP66.ChopMHUpPOBAaHHOCTL YMEHHUS BBIACIATH CYIIECTBEHHBIC
MpPU3HAKK  BUPYCOB, KJIETOK MPOKAPUOT U  DYKApHOT;
OJTHOKJICTOYHBIX W  MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB,




CBOMX YTBEPXKICHHM, 3a/laBaTh IapaMeTpbl M KPHUTCPUHU
peleHus;

- aHAJIM3WPOBATh IIOJIYYCHHBIC B XOJC PEIICHUS 3aJa4u
pe3yNbTaThl, KPUTUYECKH OILIEHUBATh HX JOCTOBEPHOCTb,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;
pa3pabaTeiBaTh TUIAH PEIICHUS TPOOJIEMBI C Y4ETOM aHAIN3a
UMEIOIIUXCS MAaTEPUATBHBIX ¥ HEMAaTEPHAIIbHBIX PECYPCOB;

-- YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U TIPAKTHYECKYIO 00JIACTH KHU3HEACITCIbHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX NPEIMETHBIX
obnacreii;

- BBIJIBUTaTh HOBBIE MHJIEH,
MOJIXOJIbI U PEIICHHUS

npeajiaratb OpUIrMHAJIbHBIC

OMOTeOIIeHO30B M JKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIIECTB M TIPEBpAICHUS SHEPTUU B KIETKe, (HDOTOCHHTE3A,
IUTACTHYECKOTO ¥ JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, MeW03a, OIUIOJOTBOPCHHSI, PAa3BUTUS U PA3MHOKCHHUS,
WHIUBUTYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), 00phObI 3a

CYIIECTBOBaHME, €CTECTBEHHOro O0TOOpa, BUA000pa30BaHMUS,
IPUCIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHWs, BIHMSHHS
KOMIIOHCHTOB OKOCHCTEM, AHTPOIIOTCHHBIX N3MEHEHUH

B SKOCUCTEMaX CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPEBpaIlleHUe SHEPTHH B buocdepe.
[1P67.ChopMUpOBaHHOCTh  yYMEHHsSI HPUMEHSATh IOJY4YEHHBIE
3HAHUS JUIA OOBSICHEHHS] OMOJIOTHYECKHX IPOLECCOB M SBICHUH,
JUISL IPUHATHS IPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM KU3HU

Cc uenbto obecriedeHHss OE30MaCHOCTH CBOErO 3J0POBbSl U
3JI0pOBbsI OKPY)KAIOLIMX JIFOJEH, COOMIOEHUsT 37J0pOBOro oOpasa
KU3HH, HOPM TPAMOTHOT'O TIOBEJICHUS B OKPY>KAIOIIEH MPUPOTHON
cpeze; MOHMMaHUue HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTHKEHUN
COBPEMEHHOM OMOJOrMM U OUOTEXHOJOTHH [UIsl pallOHAIBHOIO
IPUPOJONOIb30BAHHUS.

[TP68.ChopMUpOBaHHOCT, yMEHHUS pemiaTb OMOJOTUYECKUE
3aJ]a4u, COCTABJIATh FEHOTUIINYECKHE CXEMbI CKPEIIUBAHHS

JUIE pasHBIX THIIOB HACJIEIOBAHUS IPH3HAKOB Y OPTaHU3MOB,
COCTaBJIATH CXEMBI MIEPEHOCA BEIIECTB M 3HEPIUM B IKOCHCTEMaX
(mern MUTaHWS, TUIIEBHIE CETH).

I1P69.ChopMupoBaHHOCTh  YyMEHUH  KPUTHYECKH  OLIEHUBATh
nHpOpMAIMIO  OHOJIOTUYECKOTO  CONEP)KaHMs, BKIFOYAOIIYIO
TICEB/IOHAYYHBIC 3HAHHUS W3 PA3IUYHBIX HCTOYHHKOB (CpEACTBa
MaccoBoW  HMH(OpPMAIMM, HAYYHO-TIOMYJISApPHBIE MaTepHalIbl);
WHTEPIPETHPOBATH THYECKHE aCTIEKTHI COBPEMEHHBIX
UCCIIEIOBAaHU B OMOJIOTMH, MEIMLIMHE, OHOTEXHOJOTHH;
paccMaTpuBaTh  TJIOOANBHBIE  JKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OpPMHUPOBaTH IO OTHOIIEHHIO K HUM
COOCTBEHHYIO MO3HIIHIO.

I1P610. CdopmMupoBaHHOCTh YMEHHMH CO37aBaThb COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOLIEHUS Ha OCHOBE OMOJIOrMUYECKOM
uHbOpMAllUMd M3  HECKOJbKUX  HCTOYHUKOB,  T'PaMOTHO




WCIIOIh30BaTh MOHATUIHBIN armapaT OMoJI0TUH

OK 02.
Ucnonb3oBathb
COBPEMEHHBIC
CpeacTBa  IIOMCKa,
aHaJm3a

U HHTepIpeTanuu
uHpOpMaLIUU

U MHPOPMAIMOHHbIE
TEXHOJIOTHH JUTSI
BBIMIOJTHEHUS  3a/1a4
po(hecCHOHATLHOM
NEeSTEIbHOCTH

K 2.2.
OdopmisaTs
MPE3EHTAlMOHHBIN
MaTrepual
MPOEKTHOMN
JIOKYMEHTauH

1o

JIM9HOCTHBIE pe3yNbTaThl JIOJDKHBI OTpPaXkaTb B YacTHU:
[ICHHOCTH HAYYHOTO ITO3HAHHMS:

-c(hopMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HayKW M OOILICCTBEHHOU
NPAKTUKKA,  OCHOBAaHHOIO  Ha  JWAliore  KYIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B TIOJIUKYJIBTYPHOM MHpE.

MertanpeaMeTHbIe Pe3yIIbTaThl JOJDKHBI OTPAXKATh:
OBnajieHWe YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
NENCTBUSIMU:

B)paboTa ¢ mHpOpMaLuei:

- BJIaACTH HaBbIKaMH MMOJIYYCHHU A PIH(bOpMaI_[I/II/I
nus3 HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYLICCTBIIATDH ITOHUCK, aHaJInu3, CUCTCMATHU3alluIO

¥ MHTEPIPETANNI0 WHPOPMALIUU PA3IUYHBIX BUAOB U (HOpPM
IIPE/ICTABIICHHUS;

- OLIGHUBATh JOCTOBEPHOCTb, JISTHTUMHOCTh WH(OPMAINH,
€€ COOTBETCTBHUE IIPABOBLIM U MOPAJIbHO-ITUYECKUM HOpMaM

ITP6 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE M POJTU OUOIOTHH

B CHCTEME HAy4YHOr0 3HaHUA; (PYHKIHOHAIBHOH TI'PaMOTHOCTH
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIeM.
[TP67.ChopMHUpPOBAaHHOCTL yMEHHS TPUMEHATH IOJTYYCHHBIC
3HaHUS JUIA OOBSACHEHHS] OMOJIOTMYECKHX IPOLECCOB U SIBICHUM,
JUISL IPUHSATHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

c 1menplo olecrmeyeHHs O€30MAaCHOCTH CBOEr0 370POBbI U
3JI0pOBbsl OKPYKAIOIIUX JIFOJIEH, cOOM0IeHusT 30poBoro oOpasza
YKU3HU, HOPM T'PaMOTHOTI'O IIOBE/ICHUS B OKpY’Karollel IPUPOIHON
cpelie; MOHMMaHUe HEOOXOMMOCTH HCMOJIb30BAHUS TOCTUKEHHM
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH [UIsl pallOHAJIBHOTO
IPUPOJIOTIOIH30BAHUS.

[1P610. CdopmupoBaHHOCT, yMEHUW cO37aBaTh COOCTBEHHBIC
NUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE OMOJIOTHMYECKOM
UHPOpPMALIMM M3  HECKOJbKMX  HMCTOYHHUKOB,  I'PAMOTHO
UCIONIb30BaTh MOHATUHHBIN ammapar OuoJoruu

OK 04. O¢ddexTuBHO
B3aMMO/IEHICTBOBATh
u paboTaTh

B KOJIJIGKTHBE

¥ KOMaH e

JImgyHOCTHBIE pE3yIbTaTbl MOOJDKHBI OTpaXaTb B YaCTH:

LEHHOCTH HAYYHOTO TIO3HAHUA: OCO3HAHHE LEHHOCTHU
HAay4yHOM  JESATENbHOCTH, TOTOBHOCTh  OCYILIECTBIATH
MIPOEKTHYIO u HCCIIEI0OBATENBCKYIO JIeSITEILHOCTD
VHJIUBUYAJIBHO U B TPYIIIIE.

MeranpeamMeTHbIe PE3YAbTATHI JOJKHBI OTPAXKaTh:
OsmageHne YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) cCOBMECTHasl 1€ TEIbHOCT:

- IOHUMATb U UCTIONIB30BaTh MPEUMYILECTBA KOMaH/IHOM

Y MHIUBHIyaJIbHOM paboTHI;

- OpUHUMATh LM COBMECTHOW  JEATEeNbHOCTH,
OPraHN30BBIBATH M KOOPAWHUPOBATH JEHCTBHUS

[TP65.I1pnoOpeTenne ompiTa TPUMEHEHUS OCHOBHBIX METOJ/OB
HAyYHOTO MO3HAaHUs, UCIOIb3YEMbIX B OMOJIOTUU: HAOMIONCHUS U
OTIMCAaHUs )KUBBIX CHCTEM, MPOIIECCOB U SIBICHUI; OpraHU3aliy 1
IpOBEJCHUS  OMONOTUYECKOTO  DKCIEPHUMEHTa,  BBIIBUKCHHS
TUTIOTE3, BBISBICHUS 3aBHCHMOCTH MEXIY HCCIETyeMbIMU
BETTMYMHAMU, OOBSICHEHHSI TIOTYYCHHBIX PE3yIbTaTOB

u (opmMynupoBaHUS BBIBOJOB C HCIOJB30BAaHUEM HAyYHBIX
TIOHSTUHI, TEOPUM U 3aKOHOB




M0 €€ JOCTIDKCHHIO: COCTaBIIATH INIaH  JICHCTBHIM,
pacupenensiaTb Ppoiad € YYEeTOM MHEHUUA YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM paOOTHI

OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu

cpenpl,
pecypcocOepekeHn
10, MIPUMEHSATD
3HAHUS

00 W3MEHEHUHU
KJINMATa, TPUHLIUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,

3P PEeKTHBHO
efcTBOBATH

B YpE3BBIYANHBIX
CUTYyaIUAX

JInyHoCTHBIE pe3ynabTaThl JOJDKHBI OTPa)KaTb B YacCTHU:
9KOJIOTMYECKOT 0 BOCITMTAHHUS: - c(OpMHUPOBAHHOCTH
HKOJIOTUYECKOM KYJIbTYpbl, IOHUMAHUE BIMSIHUSA COLUAIBHO-
SKOHOMMYECKHX MPOLIECCOB HA COCTOSHUE IPUPOJAHON

U COIMAJBHON Cpelbl, OCO3HAHHE TII00AJBHOTO XapakTepa
9KOJIOTUYECKUX MPOoOIIEM;

- IUIAHUPOBAaHUWE U  OCYLICCTBICHUE  JICUCTBUH B
OKpYXKaloIllel cpelle Ha OCHOBE 3HAHMS LIEJECH YCTOMYMBOTO
pa3BUTHS YEJIOBEYECTBA;

- AaKTUBHOE HENpUATHE JEHCTBUH,
OKpYKaroILEeH Cpee;

- yYMEHHE IIPOrHO3UPOBATh HeOJaronpusTHoIe
JKOJIOTUYECKHE MOCIEACTBUS NPEAIPUHUMAEMBIX JIEHCTBHM,
IIpeI0TBpallaTh UX;

- pacliupeHue  OmbITa
HaIpPaBJIECHHOCTH.
MeranpeameTHble pe3yabTaThl TOJKHBI OTPaKaTh:
OBnanenue YHHUBEPCAIbHBIMU KOMMYHHUKaTUBHBIMU
NEUCTBUSIMH:

0) coOBMeCTHas JIeSITEIbHOCTD:

- NOHMMaTb M MWCIOJIb30BaTh IPEUMYINECTBA KOMAHJIHOM
Y MHIUBU1YaJIbHON pabOThI;

INPUHOCAIIUX BPCO

JIEITCILHOCTH  AKOJIOTHYECKOM

- HpI/IHI/IMaTI) neinun COBMGCTHOfI JACATCIIbHOCTH,
OpraHu30BbIBaTh u KOOPAMHUPOBATH JEeUCTBUS
M0 ee JOCTIDKEHWIO. COCTaBIATh IUIaH  JICWCTBHIH,
pacrpenensaTb poJM € YyY4ETOM MHEHUW YYaCTHUKOB

00CyXJ1aTh pe3yibTaTbl COBMECTHOM pabOThI

[TPG5.ITpuoOpeTeHne ombITa MPUMEHEHHSI OCHOBHBIX METOJIOB
HAYYHOTO MMO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIOIEHUS

Y ONMCAHUS KUBBIX CHCTEM, IPOIIECCOB U SBJICHUIA; OpraHU3aIuu
U TPOBEACHUS OHOJOTMYECKOTO JKCIEPUMEHTA, BbIIBUIKCHHUS
THIIOTE3, BBIIBICHUS 3aBHUCHUMOCTH MEXIY HCCIEIYeMbIMH
BEJIMYMHAMU, OOBSICHEHUS MTOJIyY€HHBIX PE3yIbTaTOB

u  (QOopMyTUpOBaHHUS BBIBOJOB C HCIOJH30BAHUEM HAyYHBIX
MOHSITUI, TEOPHIl U 3aKOHOB.

[TP66.ChopMUpOBAaHHOCTH YMEHUS BBIACIATh CYIIECTBEHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK  MPOKApHUOT W  DYKApHUOT;
OJTHOKJICTOYHBIX W  MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB,
OHOreoleHO30B U IKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIIECTB W TPEBPALICHUS DHEPTUM B KIETKE, (POTOCHHTE3a,
IUTACTUYECKOTO U DHEPreTUYECKOro OOMEHa, XEeMOCHHTE3a,
MHUTO3a, Me€H03a, OIUIOAOTBOPEHHS, PA3BUTHUS M DPAa3MHOXKEHUS,
UHAMBHUIYAJILHOTO Pa3BUTHs OpraHu3Ma (OHTOreHes3a), 00pbObI

3a CyIIeCTBOBaHHE, E€CTECTBEHHOTO OTOOpa, BUA000pa30BaHMUS,
MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpelle OOWTaHMs, BIUSHUSI
KOMIIOHEHTOB IKOCUCTEM, AHTPOTIOTEHHBIX U3MCHEHUH
B 9KOCUCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpaAIllEHUE SJHEPTUU B Orocdepe.
[TP67.ChopMUPOBAaHHOCTh YMEHHS TMPUMEHSTh IOJTYYCHHbBIE
3HaHUS Ui OOBSICHEHHs] OMOJIOTUYECKHX IPOIECCOB M SIBICHUH,
JUISL TIPUHATHS TPAKTUYECKUX PEHICHUH B MOBCEAHEBHOW KH3HU
Cc uenblo obecriedeHHss O€30MaCHOCTH CBOETO 3J0POBbsl U
3JI0pOBbsI OKPYKAIOIIMX JIIOJIEH, COOMIOeHUsT 37I0pOBOro obOpasa
KU3HH, HOPM TPAMOTHOTO TIOBEJICHUS B OKPY)KAIOIIEH MPUPOTHON
cpeze; MOHMMaHUue HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHXKECHUN
COBPEMEHHOM OHOJOrMM U OUOTEXHOJOTHH ISl pallOHAIBHOTO
MIPUPOIONOIB30BAHUS




2. CTpykTypa M cojeprkaHue 001eo0pa3oBaTebHON JUCUUIIIIMHBI

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHTUTIIMHBI 72
B T.4.

TEOPETUYECKUE 3aAHATHS 47
MIPaKTUYECKHUE 3aHATH 19
J1ab0paTOPHBIE 3aHIATHS 6
OcHOBHOE co/iep:KaHue 60
IIpodeccnoHanbLHO OPEHTHPOBAHHOE CO/lep:KaHue (CO/lep:KaHue 10
NMPUKJIAJTHOT0 MOYJIAA)

IIpomexyTounas arrectauus (IuddepeHIIpOBaHHBIN 3a4eET) 2




2.2. TemaTn4eckuii IJIaH U coaepikaHue NUCHUITJIUHBI

dopmMupyemblie
HaumeHnoBanue Copaepxxanue yuyeOHOro Mmareprasa (0CHOBHOE U NPOo(decCHOHAILHO-OPHEHTHPOBaHHOE), | O0beM KOMITETeHITNH
pa3aesioB U TeM Ja0opaToOpHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY/Ib (IPH HAJTMYHMH) 4acoB
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pasjen 1. buosiorus kak Hayka. ZKuBble CHCTEMbI U MX OPTraHU3aIUsA 2
Tema 1.1. Copneprkanue y4eOHOro MaTteprasa 2
buonorus buonorus — nayka o xwuBoii npupojae. Csizu OMOJOTHH ¢ 00IECTBEHHBIMU, TEXHUYECKUMHU U
B CHCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMH, (PHIOCO(PHEH, pEIUTHEN, STUKOM, ICTETUKON U TPABOM.
Oobmas Ponp Ouonornu B QopMupoBaHHHM COBpEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTEepUCTHKA OMOJOrMYECKHUX HaYK. OK-02
HKUZHU MeTopl MO3HAHUA KUBOM NpUPOJBI (HAaOMIOAEHUE, YKCIIEPUMEHT, OMKCAaHUEe, W3MEpEHUE, K 2.2
KJaccu(uKanus, MOICITMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ). o
JKusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTIMYue )KUBBIX CHCTEM
OT Heopranu4eckou nmpupoipl. CBOMCTBa OMOCUCTEM U UX Pa3HOOOpa3ue.
YpoBHU OpraHu3alKH ouocucTeMm: MOJIEKYJIIPHO-TEHETUUECKUH, KJIETOYHBIH,
OpraHU3MEHHBIA,  MOMYJISIMOHHO-BUAOBON, 3KOCHUCTEMHBIM  (OMO-T€OLIEHOTHYECKU),
O6uochepHbIit
Paszjnen 2 Xumudecknii COCTaB M CTPOEHUE KJIETKH 10
Tema 2.1. ConeprkaHue yueOHOro MaTepuaia 2
XVMMUYECKUH COCTaB | XMUMHUYECKANW COCTAaB KJICTKH. XHMHYECKUE DJIEMEHTBI: MAaKPOAJIEMEHTBI, MUKPOIJIECMCHTEHI.
KJeTku. Bona Bona u muHepanbHble BemiecTBa. OYHKIMM BOABI U MUHEPAIbHBIX BEIIECTB B KIETKE.
1 MUHEpaJbHbIE [TonnepkaHue 0cMOTHUYECKOTO OanaHca
BEILIECTBA ITpakTueckoe 3aHiITHE 1
Ne 1 «buonoruueckass poiab MHHEpAIbHBIX BEIIECTB B O0ECHEUEHUH >KU3HEIESTEIbHOCTU
OpraHU3MOB, MPOSIBJICHNUS ArcOaTaHca MUHEPATIBHBIX JIEMEHTOB)
Tema 2.2. Coneprkanne ydeOHOro MaTeprana 4
buonoruuecku benxu. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamenumblie n
BAKHBIE XMMUYECKUE | 3aMEHUMbIE AMUHOKHCIOTBI. AMHWHOKHCIOTHBIM COCTaB. YPOBHHU CTPYKTYPHI OEIKOBOI
COCIMHEHMUS MOJIEKYJbI (TMIepBUYHAS, BTOPUYHAS, TPETHUHAS M YETBEPTUYHAS CTPYKTypa). XUMHUECKHE
cBoiictBa OenkoB. buomnormdeckne QyHkmuu OenkoB.DepMeHTBI — OHOJOTHYECKHE
Katanuzartopel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHenu(UIHOCTb. OK-01, OK-02,
Kodepmentsl. Butamunbsl. Otinnunsi epMEeHTOB OT HEOPraHWYECKUX KaTaalu3aTOpPOB. OK-04, I1K 2.2.




VYrneBoapl: MOHOCaxapuabl (TJIHOKO3a, prbo3a M JAe30KcUpru003a), aucaxapuisl (caxaposa,
JIAKTO3a) W TOJHMCAaxapuibl (Kpaxmal, TJIMKOTeH, IeJUTI0NI03a). buomorndeckue (GyHKIUH
yraeBonoB. Jlunuael:  Tpurimuepunbl, Gochomunuabl, crepounpl. [ uapodunbHO-
runpodoOHble cBoiicTBa. buonornueckue ¢ynkuun mumnuaoB. CpaBHEHHE YIJIEBOJOB,
OCJIKOB W JIMIHJIOB KaKk HMCTOYHUKOB 3Hepruu. Hyknewnoswie kuciotel: JJHK u PHK.
Hyxnieotnasl — MoHOMEpBI HYKIIEMHOBBIX KuchoT. Ctpoenune u ¢pynkmun JJHK. Ctpoenue u
dbyakuun PHK. AT®: ctpoenne u GyHKImm

JlaboparopHsbie 3aHATHS (Ha BEIOOp MIpermoaaBaTeis)

Ne 1 «Omnpenenenne BuramuHa C B IpoAayKTax OUTaHUs» WM «OnpenesneHrne Haluyus
KpaxMaja B HpOAyKTax nuTaHus» win «l'uapodwmibHele U TUIpoPOOHBIE CBOMCTBA
TUMAI0B» WK «VI3ydeHne KaTalTuTHIeCKOH aKTHBHOCTH ()epMEHTOB (Ha MpUMEpe aMuiIa3bl
WJIN KaTaJla3bl)»

Tema 2.3.
CrpykTypHO-
byHKIMOHATBHAS
OpraHM3anus KJIETOK

Copnepxkanne yaeOHOro Matepuana

[{utonorus — Hayka o kieTke. KinetouHas Teopust — mpuMep B3auMOAEUCTBUS UaeH U PakToB
B HAyYHOM ITO3HAHUU. MeTOo/1bl U3yUEHUS KIETKH.

Knertka kak menoctHast xuBas cuctema. OOlue Mpu3HAKU KJIETOK: 3aMKHYTas Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTemMa CHHTe3a Oerka.

Tunel KIETOK: dSyKapuoTH4eckas U mnpokapuoruyeckas. (OCOOEHHOCTH CTPOCHHS
MpOKapHUOTUUECKON KieTku. Kierounas crenka Oaktepuil. CTpoeHUE 3YKapHOTHYECKOU
kJIeTkH. OCHOBHBIE OTIMYUS PACTUTENBHON, UBOTHON U rpuOHOM KieTkH. [loBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KJIETOYHAsi CTEHKa, TJIMKOKAJIUKC, UX ¢yHkuuu. llnasmarnueckas
MeMOpaHa, ee CBOWCTBa U (DYHKIIUH.

[uronnazma u ee opranowabl. OmHomeMOpanHble opraHouasl kietku: OIIC, ammapar
['onbmku, nu3zocoMsl. IloyaBTOHOMHBIE OpraHoOMAbl KJIETKH: MHUTOXOHAPHUH, ILIACTHIBI.
[TpoucxoxaeHne MUTOXOHApUN W TuiacTuA. Buabl mmactun. HemeMOpaHHBIE OpraHOWIbI
KJIETKU: PHUOOCOMBI, KJIETOYHBIH IEHTpP, UEHTPUONU, PECHUUYKU, KIyTUKU. DyHKUIUU
OpraHouIOB KJIETKU. BrirtoueHus.

SAnpo — perynaropHslii HeHTp KieTku. CTpoeHue sjpa: sijaepHas 000jouka, Kapuoriasma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE

JlaGopatopHble 3aHsATHS (Ha BHIOOD MperoiaBaTes)

Ne 2 «Ctpoenune kieTku (pacTeHUs, )KUBOTHBIE, TPHObI) M KJIETOYHBIE BKIIIOUEHUS (Kpaxmal,
KapOTHHOWIBI, XJIOPOIIJIACTHI, XPOMOTLIACTHI )

i« 3ydeHne cTpoeHus KJIETOK pacTeHUH, )KMBOTHBIX U OaKTepuil MoJl MUKPOCKOIIOM Ha
TOTOBBIX MUKPOTIPETapaTax U uX OMHUCAHUE»

i «[IpoHuriaemocts MeMOpaHsbl (T1a3MOJIHN3, ACTIIIA3MOIIN3 ))»

Paznen 3. ZKuznenesTeJIbHOCTD KJIETKH

OK-01, OK-02,




Tema 3.1.
OOmMmeH BellecTB
Y TIpeBpaIlCHHE

SHEPIUU

B KJIETKE

Coneprkanrie yueOHOT0 MaTepuaa

OOMeH BemiecTB, WM METa00IU3M. ACCUMUIIANINSA (TUTACTUYECKUI OOMEH) U AUCCUMUIISIUS
(oHepreTuyeckuii 0OMeH) — JiBeé CTOPOHBI €IUHOTrO Mpolecca MeradbonusMa. Poib 3aKoHOB
COXpaHEHMs BELIECTBA U HHEPrUHM B MOHMMaHMM MeTabonu3Mma. Turmbl oOMeHa BEIIEeCTB:
aBTOTPOHBIA U reTepoTpodHblii. Poib ¢epMeHTOB B OOMEHE BEUIECTB U IMPEBpALICHUH
sHepruu B Kkietke. dotocunres. CBeroBas u TemHass ¢as3bl (oTocuHTeza. Peakiyu
dotocunTe3a. DpdexkTuBHOCTL hoTOCHHTE3a. 3HAYCHHE (POTOCUHTE3A ISl KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpeabl Ha (OTOCHHTE3 M CHOCOOBI MOBBIIMIEHUS €r0 MPOIYKTUBHOCTH Y
KyJbTYPHBIX ~PAaCTCHHHA. XeMOCHHTE3. XEMOCHHTE3UpyIoIue OakTepuu. 3HAYCHUE
XEMOCHHTE3a IS )KU3HU Ha 3emiie.

DHepreTudeckuii 0OMeH B KiieTKe. Paciiernienne BeIecTs, BbIICICHNE U aKKyMYJIUPOBaHHE
SHEPrUM B KJIETKE. DTalbl YHEPreTHUECKOro obMeHa. ['nmukonm3. BpokeHUEe W ero BUJBL.
Kucnoponnoe oxucienue, Wik kieToyHoe abixanue. OkucnutenbHoe (GochopuirpoBaHue.
D} PEeKTUBHOCTH IHEPTreTHIESCKOT0 0OMEHa

Tema 3.2.
buocunres Oenxa

CopepxaHue yueOHOro MaTepuala

Peaknmun matpuunoro cuHte3a. [enermueckas wuHpopmanmus u JHK. Peammszaums
IFeHEeTUYECKOM MHpOpMaLuu B KiIeTKe. [ 'eHeTnyeckuil KoJ ¥ ero cBoicTBa. TpaHCKpUIIMS —
matpuuHblii cuHTe3 PHK. Tpanciasmus — OuocunTe3 Oenka. OTamnbl  TPaHCISLUU.
KonupoBanue amuHokucnoT. Posib pubocoM B 6uocuHTe3e Oenka

[IpakTnueckoe 3aHsTHE

Ne 2 «Pemenne 3aa4 Ha ONPCACIICHNUC ITOCIICAOBATCIbHOCTHU HYKIICOTU OB

Tema 3.3.
Bupycsl

Copepkanne ydeOHOro MaTepuana

Heknerounsie ¢popmbl xu3Hu — BUpychl. Mcropus otkpbiTust BupycoB (. 1. BanoBckuit).
Oco0eHHOCTH CTPOSHMSI M )KM3HEHHOT0 1MKJIa BUpycoB. baktepuodaru. bonesnu pactenui,
JKUBOTHBIX M YEJIOBEKa, BbI3bIBacMble BUpycamMu. Bupyc nMmyHoaedpunura yenoseka (B1Y)
— Bo30ynutens CITM/la. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM

OK-04, IIK 2.2.

Paznen 4. PazMHO:KEeHHNE N HHAUBUAYAJILHOC Pa3BUTHEC OPTraHU3MOB

Tema 4.1.
JKU3HEeHHBIN UK
KJIETKHA

Conepxanue yq4eOHOro MaTeprasia

Krerounslii mmki, wiM >KU3HEHHBIM LUK KieTku. MHTepdaza u muto3. Ilporeccsl,
nporekaronue B uutepdase. Perunkanus — peakuust matpuunoro cunreza JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapHOTHUI. JIUIIONAHBIN U TalIOWIHBIA XPOMOCOMHBIE
HaOopbl. XpomaTuapl. lluTomormueckue OCHOBBI Pa3MHOKEHUS W HWHIAWUBUIYaTHLHOTO
pa3BuTusi opranu3sMoB. Jlenenwe kietkn — Murto3. Cragum wmwurosa. IIpoueccsl,
MPOUCXOMSAIIME HA PAa3HbIX CTaAUSAX MUTO3a. bBHOJOrMYecKMd CMBICT  MHUTO3A.
[IporpamMmmupyemas rudenpb KISTKH - alonTo3

OK-01, OK-02,
OK-04, 1K 2.2.




Tema 4.2.
DopMbl pa3MHOKEHUS
OpraHu3MOB

Coneprkanrie yueOHOT0 MaTepuaa

®DopMBI Pa3MHOKEHHUSI OPraHU3MOB: 0ECIosIoe U MOJI0OBOE. BUBI OECOI0ro pa3MHOKECHHUS:
JIeJIEHHEe HAJIBOE U MOYKOBAaHHE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETr€TaTUBHOE
pasMHoOKeHue. cKkyccTBeHHOE KIIOHHUPOBAHUE OPraHU3MOB, €0 3HAYCHUE JIJIsl CEICKIIUH.
[TomoBoe pazMHOXKEHHE, €ro OTINYHsA OT Oecmoioro. Meio3. Ctaauu meio3a. [Iporeccsl,
MPOUCXOIIME Ha craguax wmeinosa. lloBemenwe xpomocom B Mmenose. KpoccuHrosep.
buonoruueckuii cMbICi U 3HaUeHUE Melo3a. ['amerorenes — npoiecc 00pa3oBaHUs MOJIOBBIX
KJIETOK y UBOTHBIX. [10JIOBBIC Kene3bl: CEeMEHHUKH U SHIHUKA. OOpa3oBaHWE U Pa3BUTHE
MOJIOBBIX KIJIETOK — TaMeT (CHepMaro30Hj, SIHMIIEKJIeTKa) — CIEepPMaToOreHe3 M OOTeHE3.
Oco0eHHOCTH CTpOEHUS SHIEKIETOK U ciepMaTo3on1oB. OmnonorBopenue. [lapreHorenes

Tewma 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

CopepxaHue yaeOHOro MaTrepuana

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTallbl
SMOPHUOHAIBHOTO pa3BUTUS y IIO3BOHOYHBIX JKMBOTHBIX: JpoOJIEHHE, TacTpyJIsamus,
opranorere3. llocTamOpuonanpHOE pas3BuTHE. THIBI TOCTIMOPHMOHATBHOTO Pa3BUTHAL
npsiMoe, HempsiMoe (JTMYMHOYHOE). BrimsHue cpenbl Ha pa3BUTHE OPraHU3MOB; (hakTOpBHI,
CIIOCOOHBIE BBI3BIBATh BPOXKJAEHHbIE ypojacTBa. Poct u pasBurue pacreHuil. OHTOreHes
IIBETKOBOT'O PAaCTEHHsI: ABOMHOE OIJIOAOTBOPEHHE, CTPOCHUE CEMEHH, CTaJUH PA3BHUTHSI

[IpakTueckue 3aHATUS

Ne 3«MHbpeKkmonHbIe 32001€BaHUS M STTUIEMHUH B HCTOPHH YEJIOBEYECTBAY.
Ne 4 «BakuuHanus Kak npouiIakTuka HHPEKIIMOHHBIX 3a00IeBaHUI»

Paspnen 5. HaciieacTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIEIOBaHHS

Copeprkanne ydeOHOro Marepuana

[Ipeamer u 3amaun reHeTUKd. Poiib MUTONOTMU U SMOPHOJIOIMU B CTAHOBJICHUM T€HETHUKH.
Bxnan poccuiickux M 3apyOeXHBIX YYEHBIX B pa3BUTHE T'€HETUKU. MeToabl T€HETUKU
(ruOpHUIONIOTHYECKUH,  IIUTOI€HETHUYECKUH, MOJeKyIsIpHO-TeHeTHueckuil). OCHOBHbBIE
reHeTUYEeCKre NOHATHA. | 'eHeTn4eckasi CHMBOJIMKA, UCIIOIb3yeMasl B CXeMaX CKpEeIIMBaHUM.
3aKOHOMEPHOCTH  HAcl€[AOBaHMUsA  IPU3HAKOB,  yCTaHOBIEHHble [.  Mennenem.
MonorubpuaHoe CkKpelyBaHue. 3aKOH €IuHO0Opa3usi TMOpHUIOB NEPBOTO IOKOJIEHUS.
[TpaBmwiio nTOMHMHMpOBaHMS. 3aKOH pAcLIEIUIEHHWs NpU3HAKOB. ['MIIOTE3a YMCTOTHI Tramer.
[TonHoe ¥ HemojgHOE AOMUHHUpOBaHME. J[MTMOpUAHOE CKpellMBaHuEe. 3aKOH HE3aBUCHUMOTO
Haclle/IOBaHUs TpHU3HAKOB. LluTOoreHeTnyeckne OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUS.
AHanuzupylolee ckpemuBaHue. lcrnonb3oBaHue aHATM3UPYIOIIETO CKPEIIUBAHUS  JUIS
OTIpeieNIeHUs] TEHOTUIIa 0COOH

IIpakTHueckoe 3aHsTHE

Ne 5 Pemenne 3aa4 Ha OIpCACIICHUC BCPOATHOCTU BO3HUKHOBCHUA HACIICACTBCHHBIX
IPU3HAKOB TIIpU MOHO-, JOH-, HOJ'II/IFI/I6pI/IJIHOM N aHAJIMU3UPYIOIIEM CKPCHIMBAHUU,

OK-01, OK-02,
OK-04, I1K 2.2.




COCTABJICHUC I'CHOTHIIMYCCKHUX CXCM CKPCHIMBAHUA

Tema 5.2.
CuerieHHOe
HACJICIOBAHHUE
MIPU3HAKOB

Conepkanue yaeOHOro MaTepraia

CueruieHHOe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana mo crHelIeHHOMY
HacJe/J0BaHUIO TeHOB. HapylieHue cuersieHus TeHOB B pe3yjibTaTe KpPOCCHUHIOBEpA.
XpOMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYECKHE KapThI.

I'eneruka mona. XpoMOoCOMHOE oOmpejiefieHue MoJjia. AyTOCOMBI M TOJOBBIE XPOMOCOMBI.
['oMorameTHBIE W TeTepOTaMeTHBIC OpraHU3Mbl. HaciiemoBaHue MPU3HAKOB, CLEIICHHBIX C
IIOJIOM

HpaKTI/I‘ICCKOC 3aHATUC

No 6 Pemenue 3amady Ha omnpeaerneHUE BEPOSITHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
IIPU3HAKOB IIPU CLEIUICHHOM HAcCJIE€JAOBAaHUM, COCTABICHUE TEHOTUIIMYECKUX CXEM
CKpPEILMBAHUS

Tema 5.3.
3aKOHOMEPHOCTH
M3MEHYHUBOCTH

CopepxaHue yaeOHOro MaTrepuana

N3mMeHunBOCTh. BUibl ©I3MEHYMBOCTH: HEHACJICICTBEHHAs! U HaclieIcTBEeHHas. PoJib cpenbl B
HEHACJICJACTBEHHON HW3MEHUYMBOCTU. XapaKTEPUCTUKA MOJUPUKAIMOHHON W3MEHUHUBOCTH.
Bapuanuonssiii psjg v BapuaiimonHas kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE
W KAueCTBCHHBIC TMPH3HAKM HM WX HopMa peaknuu. CBoicTBa MOIUPUKANMOHHON
W3MEHYHBOCTH.

Hacnencreennast, miy TeHOTHIMYECKAs HM3MEHYHMBOCTH. KomOMHATHBHAsS HM3MEHYUBOCTb.
Meiio3 U TONOBOI Mpollecc — OCHOBA KOMOWHATUBHOM H3MEHYMBOCTH. MyTallMoHHAs
U3MeHYMBOCTh. Kiaccudukaius MyTamuii: TeHHbIe, XpOMOCOMHBIC, TeHOMHBIE. YacToTa u
OpUYMHBL  MyTaluil. MyTareHHsle  (akTopbl. 3aKOH TOMOJIOTMYECKHUX DSJIOB B
HacCJIeICTBEHHOM N3MEHUYNBOCTH
H. 1. BaBunona

[IpakTnueckoe 3aHsTHE

Ne 7 Pemenne 3aa4 Ha OIpCACIICHUEC BCPOATHOCTU BO3HUKHOBCHUSA HACJIICACTBCHHBIX
IMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX BSaI/IMOI[Gf/'ICTBI/Ifl T'€HOB, COCTABJICHUEC T'CHOTHUITMYCCKHX
CXEM CKpCIIMBAHUSA

Tema 5.4.
'enernka uegoBeka

Conepxanue yq4eOHOro MaTeprasa

I'enetuka wyenoseka. Kapuotunm denoBeka. OCHOBHBIE METOJIBI TE€HETUKH YEJIOBEKa:
TE€HEATOTUYCCKUN, OJM3HEIOBBIA, ITUTOTEHETUYECKUM, OMOXUMUYECKHM, MOJICKYJISPHO-
reHeTudeckuii. COBpEMEHHOE OIpEETICHHE TEHOTHUIIA: MOJTHOTE€HOMHOE CEKBEHUPOBAHHE,
T€HOTHIUPOBaHKE, B TOM unciie ¢ momomisto [11[P-ananu3a. HacnenctBennbie 3a0oeBanms
YeloBeKa: TeHHbIe O0e3HH, OOJEe3HM ¢ HACIEACTBEHHONH MPeApacroioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hn. ComMaTHYeCKHe W TeHepaTHBHBbIE MyTaluud. CTBOJIOBBIE KIIETKH.
[IpuHnnel  310poBOro  obpaza JKM3HHM, JMArHOCTUKH, TNPOQWIAKTHUKUA U JICUCHHUS




TEHETUYECKUX  OoJie3He.  Menuko-reHeTHYecKoe  KOHCYJbTHpPOBaHWE.  3HAYCHHE
MCHHHHHCKOﬁ TCHCTUKM B MNPCAOTBPAIICHHUU W JICHCHHUU TCHCTUYCCKHUX 3360JI€B3HHI>1
YyeJloBeKa

HpaKTI/I‘IeCKOG 3aHATUC

Ne 8 «CocraBiienre 1 aHaln3 POAOCIOBHEBIX YCJIOBCKA)

Pa3zneJ 6. DBoaronmuon

Has OHOoJIOrus

Tema 6.1.
DBOIIOIMOHHAS
TEOpHs
U €€ MECTO
B Onosoruu

Copepxanne yaueOHOro Marepuana

[TpenocbuIKM BO3HUKHOBEHHSI 9BOJIIOLIMOHHON TEOPUH. DBOIIOLUOHHASA TEOPUsI U €€ MECTO
B Ouosiornu. BrusHHE HSBOMIONUOHHONW TEOpPUM HAa pa3BUTHE OHOJIOTMH M JIPYTHX HayK.
CuzerenscrBa 3Bomonuu. [laneonTonornueckue: Mocie0BaTeaIbHOCTD MOSBICHNUS BUIOB B
MAJICOHTOJIOTHYECKON JieTonucH, nepexoanbie (Gopmbl. buoreorpaduyeckue: cxoacrBo u
pasnnuue dayH U GJIOp MaTEPUKOB M OCTPOBOB. DMOPHOJIOIHUECKUE: CXOACTBA U Pa3INyuns
SMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,
aHaJIOTUYHbIE, pPYAUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXMMUYECKHE:
CXOJICTBO MEXAaHU3MOB HACJEICTBEHHOCTHM M OCHOBHBIX METAa0OJMYECKHX IMyTell y Bcex
JKUBBIX OPraHU3MOB.

OpomtonmonHas Teopus Y. [lapsuna. Ilpennochiiki BO3HHUKHOBEHHUS JapBHHHU3MA.
JIBIoKylue Ccuibl 3BOJIIOLMHU BUAOB 10 /[lapBuHy (M30BITOYHOE pPAa3MHOXKEHUE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeaeiEHHAs M3MEHUYMBOCTh, 00OppOa 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBonronus

Copepxkanne ydeOHOro Marepuana

Cunrernueckas teopus 3Boiroruu (CTD) u e€ ocHOBHBIE MONOKEHUS. MUKPOIBOIIOIIHSL.
HOHYJ'ISIIII/ISI KaK €IUMHHUIA BUJa 1 3BOJIFOIINHA.

JBuxyme cunbl ((akTOpbI)IBOJIIONUK BHIOB B Mpupoje. MyTallMOHHBIA Mpolecc H
KOMOHMHATHBHAsE WM3MEHUYUBOCTh. llomynsunoHHble BOJMHBI W npeild reHoB. W3omsmus u
murpanus. EctecTBeHHbIi 0TOOp — HampaBistoumii  dakrop 3Bomouuu. DopMeI
€CTeCTBEHHOTO 0TOOpa. IIpucmocoOieHHOCTs OpPraHU3MOB KaK pe3yiabTaT JBOJIOIHH.
[Tpumepsl mpucnocobneHuit y opraHu3MoB. Apomopho3bl U HAWOANANTAMU. Buan
BusiooOpaszoBanue. Kputepun Buna. OCHOBHBIC (hOpMBI BHI000pa3oBaHus: reorpaduaeckoe,
HKOJIOTHYECKOE

Tema 6.3.
MakposBosnronus

Conepxanue yqaeOHOro MaTeprasa

MakposBomrornusi. DopMmbl  dBONMONMU:  (PHUIIETUYECKAs, IUBEPTeHTHAs, KOHBEPreHTHas,
napajuienabHasi. HeobpaTumMocTh 3BOIIOIMH

[IpakTuyeckoe 3aHsTHE (Ha BEIOOP MPEnoaaBaTes)

Ne 9 «CpaBHenue BUI0B IO MOPGOIOTHIECKOMY KPUTEPHUIOY
mwn«Onucanye NPUCIOCOOIEHHOCTH OPraHU3Ma U €€ OTHOCHTEIFHOTO XapaKTepa

OK-01, OK-02,
OK-04, 1K 2.2.




Paznen 7. Bo3HMKHOBEeHHE U pa3BUTHE )KU3HU HA 3emule

Tema 7.1.
3apoxieHue
Y pa3BUTHE KU3HU

Conepkanue yaeOHOro MaTepraia

JloHayuyHble NpENCTaBICHUS O 3apOXKIACHUM XKU3HU. HayuHble rumnore3sl BO3HUKHOBEHMS
JKU3HU Ha 3emJe: abuoreHe3 W MaHCIepMus. XUMUYecKas 3BOJIONUs. AOHMOTCHHBIN CHHTE3
OpPraHWYECKUX BEIIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAJIbHOE IOATBEPKICHUE
XUMHYECKON sBoyronnd. HavanbHble 3Tanel Ouosiormyeckoi ssosonmu. I'unoresa PHK-
mupa. PopMupoBaHHEe MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKH U UX 3BOJOIMUA. POPMUPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paM U nepuojam. Karapxeil. Apxeiickas u nporepo3onckas
opel. Ilanmeosoiickas spa u e€ mepuoabl: KeMOpPHHUCKWN, OpPJOBUKCKHNA, CHUIYPUUCKHUH,
JIEBOHCKHI, KAMEHHOYTOJIbHBIA, NepMCKUil. Me3030iickas 3pa U €€ Mepuoiabl: TPUACOBBIM,
IOpCcKuii, MenoBou. KaitHo30Mckass 3pa W €€ mNepuoibl: NaJeOreHOBBIM, HEOTCHOBBIN,
AQHTPOIIOT€HOBBIM.

Tema 7.2.
Cucrema

OpraHn4eCcKoro Mmupa.

Copepxkanue y4eOHOro Marepuana

Cucrema OpraHM4ecKoOro Mupa Kak OTpaxkeHHe 3BOMOLUU. OCHOBHbBIE CHCTEMaTHUYECKHUE
IpyHIbl OpraHU3MOB. XapaKTepUCTHKA KIMMaTa U IeojIoTMYeckux IpoueccoB. OCHOBHBIE

[Ipoucxoxnenue 9Tambl HBOJIOLUU PACTUTEIBHOTO W JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH U
YCJIIOBCKA — JKUBOTHBIX. HO?IBJIGHI/IG, PpacuBET U BBIMUPAHUEC I'PYIII )KUBBIX OPIraHU3MOB.
AHTPOIIOTeHE3 DBONIONMSA ~ 4YeNOBEKa. AHTpONOJOrHS Kak Hayka. Pa3BuThe mpencraBieHuil o
NPOMCXOXKICHUU deloBeka. Meroabl u3ydeHHs aHTpornorene3a. CXOJCTBAa W pa3iHyus
YyejIoBeKa M JKUBOTHBIX. CHCTeMaTHYecKoe II0JIOKEHHE 4venoBeka. JIBuKymue Ccuibl
(paxToper) aHTpomoreneza. HacnencrBeHHas HM3MEHUYMBOCTh M €CTECTBEHHBIH OTOOD.
OO01ecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBICHUE OPYJHUH TPy/a, MbIIUICHHUE, peUb
Tema 7.3. Copnepkanne y4eOHOro Matepuana

OCHOBHBIE CTaIUU
SBOJIIOLIUHN Y€JIOBEKA

OCHOBHBIE CTaJUU W BETBU HBOJIOIMU YEJIOBEKA: aBCTPATONMUTEKH, YUeNIOBEK yMENbIi,
UYenosek npsaMoxoasauui, YenoBek HeaHIepTadbCKui, YeraoBeK pa3yMHBIM COBPEMEHHOIO
tuna. HaxoIku nckomaemMbIX OCTaHKOB, BpEMs CYIIECTBOBaHHUSA, 001aCTh PacHpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUS.

Yenoseueckue pacbl. OCHOBHBIE OOIBIINE pachl: €BPOINEOHAHAs (eBpa3uiickas), HErpo-
aBcTpajioujiHasi (dKBaTOpHalibHAasl), MOHTOJIOMAHAs (a3uaTcKko-aMepuKaHckas). UYepTsl
MPUCTIOCOOTICHHOCTH TPEICTaBUTENICH YEIOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAHMS.
EnunctBo yenoBeueckux pac. Kpuruka pacuzma

[TpakTrueckoe 3aHsaTHE (HA BBIOOD MPENOTaBaTeIs)

Ne 10 «Bpems u myTH pacceseHus 4elI0BeKa 1o MIaHETe»
mn«lIprcrnoco0IeHHOCTh YenoBeKa K pa3HbIM YCIOBHSIM cpefbl. BiusHue reorpapuueckoit
cpeabl Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YETOBEKa

OK-01, OK-02,
OK-04, 1K 2.2.




Paznen 8. Oprann3mMsbl 1 OKpyKawIIAs cpena

Tema 8.1. CopepxaHne yaeOHOro Marepuaa 2
Okosorus DKoJorus Kak Hayka. 3alaqi U pa3aesbl 9KOJOTuH. MeToabl SKOJOIrMYECKUX UCCIIe0BaHHM.
kak Hayka. Cpenbl | DKOJIOTHUECKOE MHUPOBO33PEHHE COBPEMEHHOTo yenoBeka. Cpeibl OOMTaHHs OpPraHH3MOB:
AKU3HU. BOJIHAsi, HA3e€MHO-BO3/yllIHAas, IIOYBEHHAas, BHYTPHOPraHU3MEHHAs. OKOJOTHYECKUe
DKOJIOru4ecKue daxTopsl. Kiaccudukanust skonorndeckux (HakTopoB: aOMOTHYECKHE, OMOTHYECKHE U
(bakTopsl aHTpororeHHsle. JleficTBHE S3KOJIOrMYecKHX (PakTOpoB Ha oOpraHu3Mel. AOuoTHYECKHE
daxTopsl: CBeT, TeMIeparypa, BiaxkHocTs. Doronepuoausm. [Ipucnocobiaenns opraHu3MoB OK-01. OK-02
K JeicTBuio abuotmyeckux ¢akTopoB. buosormyeckue purmel. buornueckue ¢GakTopsl. OK-0 4’ OK-07,
Bugst  OmoTHMYeCKHMX  B3aMMOACWUCTBUI: KOHKYPEHIUS, XUIIHWYecTBO. [lapasutusm, HK’ 29 ’
MYTYyaJau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HEHTpau3M. -
3HayeHne OMOTHYECKMX B3aWMOJICHCTBHUU JJISi CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX
€0o00IIeCcTBaX
Tema 8.2. Copepxkanue y4eOHOro Marepuana 2
DKoJIoTHYecKue OKOJIOTUYECKHE XapaKTepUCTHKH mnonyimsiuud. OCHOBHBIE —IIOKa3aTeNd  IMOMYJISALUU:
XapaKTePUCTUKU YHUCIIEHHOCTb, IUIOTHOCTh, POXKJIAE€MOCTh, CMEpPTHOCTb, MPUPOCT, Murpauus. JluHamuka
HOMYJISALUH YUCICHHOCTU NONYJISIMU U €€ Peryisiuus
ITpakTHYECKOE 3aHSITHE 1
Ne 11 «IToycy€r na0THOCTH MOMYJISIIMI pa3HBIX BUJIOB PACTEHUII»
Paznen 9. CoobOmiecTBa H 3K0JIOrH4ecKHe CHCTEMbBI 10 OK-01, OK-02,
Tema 9.1. ConeprkaHue yueOHOro MaTepuasa 2 OK-04, OK-07,
CoobmiecTBa CoobmiectBo  oprammsmMoB  —  Ouonenos.  CTpyKTypel ~ OMOIEHO3a:  BHUJOBaf, IIK 2.2.
OpPraHHU3MOB, pOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3U B OHOLIEHO3E.
9KOCHCTEMBI Okosnorudeckue cucrteMbl (3xocucreMsl). lloHstne 00 »sKocucTeMe U OHOreolEeHO3e.
@OyHKIMOHANbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOJYLUEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPTUU B dKocHucTeMe. Tpoduueckue (NMUIIEBbIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTeNH 3KOCHCTEMBI: OHoMacca,
OPOAYKIMSI. DKOJOTUYECKUE MUPaMUJbL: MPOTYKIMH, YUCIEHHOCTH, Onomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTh, CAMOPETyJsAlins, pa3Butue. Cykueccus
Tema 9.2. Coneprkanne ydeOHOro MaTepraa 2
IIpuponusie ITpuponHblE HKOCHCTEMBI. JKOCHUCTEMBI peK M 03€p. OKOCUCTEMA XBOWHOTO WIH
KOCHCTEMBI HIMPOKOJIMCTBEHHOTO jeca. AHTpPOIIOTE€HHBbIE 9KOCUCTEMBI. ATPOIKOCHCTEMBI.
Ypboskocucrembl. buonornyeckoe u  XO3AHCTBEHHOE 3HAUYEHHUE arpodKOCHCTEM U
ypOoskocucteM. buopasznoobpasue kak (akTtop ycroruuBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3Ho00pa3us Ha 3emiie
Tema 9.3. Copneprkanne ydeOHOro MaTepuasa 2




buocdepa —
rio6anpHas
IKOCHUCTEMA 3eMITH

VYuenue B. U. Bepnaackoro o 6uochepe. ['panuiisl, coctaB u cTpykrypa omocdepsl. Kupoe
BemecTBO M ero ¢QyHkimuu. OcobeHHOCTH OHOChEphl Kak TI00aJbHOW 3KOCHUCTEMBL
JluHamMuveckoe paBHOBeCHE W OOpaTHas CBsizb B Ouocdepe. KpyroBopoTel Bemiects u
OMOreOXMMHUYECKHE IHKIBI D3JEeMEHTOB (yriepoaa, aszoTa). 30HaJIbHOCTH OHOChephl.
OCHOBHBIC OMOMBI CYIIN

Tema 9.4. IIpodeccuoHaIbHO OpPHEHTHPOBAHHOE co/iep:kaHUe (CoJep:KaHUe MNPHKJIATHOIO
Biansanane MO/1YJIfA)
AQHTPOIIOTEHHBIX YenoseyectBo B Omochepe 3emin. AHTpONOreHHbIe U3MeHeHus B Onocdepe. [mobanbHbIe
(bakTopoB Ha sKosiornyeckue mpodaemsl. CocylecTBOBaHUE NpUPOAbI M uesoBeuecTBa. CoxpaHeHHE
6uochepy OuopasHooOpa3us KaKk OCHOBa ycTOWuMBOCTH Ouocdeprl. OCHOBa palMOHAILHOTO
yIpaBJIeHUs] MPUPOJHBIMU pecypcaMH M HX HCHoib3oBaHue. JlocTwkeHus OMONIOTMU U
OXpaHa MPHUPOJIBI
ITpakTuyeckoe 3aHsTHE (Ha BBIOOP NMPErnoaaBaTeis)
Ne 12 «OTx0ab! IPOM3BOACTBAY
WK «OKOJOrMYECKUE aCIeKThl TPOPECCHOHATBHOM AeSTETbHOCTI
i« IpodunakTuka npopecCHOHATBHBIX 3a00JICBAaHUI
win«BinsHue Npon3BOACTBEHHBIX (DAKTOPOB HA OPTaHU3M YEIOBEKa»
Tema 9.5. IIpodeccuoHalbHO OpHEHTHPOBAHHOE cojiep:kaHUe (colep:KaHUe MNPUKJIATHOTO
Bnusinue counanbHo- | MOIYyJIst)
9KOJIOTHYECKUX 3110poBbE U €ro cocTapistonire. MakTopbl, MOJOKUTEIBHO U OTPUIATEIBHO BIIUSIOLINE HA

¢bakTopoB Ha
3JI0POBBE YETIOBEKA

opranu3M 4yesioBeka. IIpoOirema TEXHOTEHHBIX BO3ACUCTBUI Ha 3J0pOBbE YeNOBEKa
(37eKTpOMAarHUTHbIE TMOJs, OBITOBAs XHMMHS, H30BITOYHBIE IIyMbI, pagvalus W T.IL.).
ApnanTanysi opraHM3sMa 4ejoBeka K (¢akropaM OKpykaromedl cpenbl. IIpuHUuIBI
dopmupoBaHus 310poBbecOeperaroniero noseaeHus. Puzndyeckas akTUBHOCTh M 3/JOPOBbE.
brnoxummueckie aclieKThl panrOHAJILHOI'O MUTAHUSA

JlaGopaTopHblie 3aHITHS

No 3 «YMcTBEeHHAst pabOTOCTIOCOOHOCTDY

nwin«BusHue abnornyeckux (akTopoB Ha 4YeloBeKa» (B KaueCTBE TPUITEPOB, CHUKAIOILIUX
paboTOCIOCOOHOCTh,  MCIOJB30BAaTh  YCIOBUS  OCYUIIECTBIIEHUS  IpodeccnoHalbHOM
NEeSTeIbHOCTH: IIIyM, TeMIepaTypa, pusndeckas Harpys3ka u T.1.)

Pazpnen 10. Cesiekuusi OpraHn3mMoB, 0CHOBBI OMOTEXHOJIOT UM

Tema 10.1.
Cenexius
KaK HayKa U TpoIiecce

CoJniepkanue yueOHOTO MaTepuaia

Cenekiusi Kak Hayka W mpoliecc. 3apoKIeHHe CeleKUuu U gomectukauusa. Yuenue H. W.
BaBuiioBa 0 1eHTpax MHOT000pa3us M MPOUCXOXKACHHUS KYJIbTYPHBIX pacTeHui. LleHTpbI
MIPOUCXOKICHHS JOMAIIHUX >XUBOTHBIX. CopT, mopojga, mramMM. COBpEMEHHBIE METObI
ceneknuu. MacCoBbI M MHAMBUAYAIbHBI OTOOPHI B CEJICKIIMUW PACTCHHH M JKWBOTHBIX.

OK-01, OK-02,
OK-04, OK-07,
[K 2.2.




OneHka »KcTepbepa. BIM3KOPOICTBEHHOE CKpelMBaHWE — HHOpUAWHT. YUucras JTWUHUSA.
CkpemuBanue 4HuCThIX JIMHUK. ['erepo3uc, winm rubpuaHas cuia. HeponctBeHHoe
cKkpemuBanue — ayropunuur. OtmanénHas rubpuauzanus u e€ ycrnexu. VMcKycCTBEHHBIH
MyTareHe3 U MOJY4YEHHE IOJIUIIOUIO0B. JlOCTHXKEHUS CENEKLUUU PACTEHUM, JKUBOTHBIX U
MUKPOOPTraHU3MOB

Tema 10.2. buorexHonoruss kak oTpacib NPOU3BOACTBA. [ €HHAas WHXKEHepus. OTambl CO3JAAHUS 2
OcCHOBBI pexkomOunantHoi JIHK m Tpancrennsix opranuzMoB. Kierounas wmxeHepus. Kierounsie
OMOTEXHOJIOTHU KYJIbTYPBIL. MHUKpPOKIIOHATIBHOE pa3MHOXKEHHE pacTeHui. KnonupoBanue
BBICOKOITPOYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U ITHUECKUE
npoOsieMbl. MO — reHeTndeckn MOAM(UITMPOBAHHBIC OPTAHI3MBI
Tema 10.3. IIpodeccuonanbHO OpHEHTHPOBAHHOE cojiep:KaHue (coAepiKaHHe TPHUKJIATHOIO 2
buorexnonorun MOJLYJISA)
B JKU3HH U npodeccuut | OCHOBHBIC HAMPABICHUS COBPEMEHHOM OMOTEXHOJIOTUH B MPOGECCHOHATBLHOMN eI TETbHOCTH
YyeJloBeKa. Meronabl OMOTEXHOJIOTHUH. OOBeKTHI OMOTEXHOJIOTHH. OTHKa
OMOTEXHOJOTHYECKUX M TEeHETHYEeCKUX OHKcrepuMeHToB. [IpaBuna moucka W aHamuza
OMOPKOIOTHYECKON MH(DOpPMAIIMK U3 Pa3IUYHBIX UCTOYHHKOB (HaydHas W y4eOHO-HAYJIHAS
JUTepaTypa, CpeicTBa MaccoBol nHpopMaluu, cetb IHTEpHET U Apyrue)
ITpakTHYECKOE 3aHSATHE 2
Ne 13 Keiicol Ha aHanu3 UHPOpPMALMU O HAYYHBIX JOCTHIXKEHHUSX B OOJACTH T'€HETUYECKUX
TEXHOJIOTHH, KIIETOYHOW WHKEHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.
Ne 14 3ammra keiica: mpeAcTaBleHUE pPe3YyIbTaTOB pEIICHUS KEWCOB (BBICTYIJICHUE C
MIPE3CHTAIINECH )
Pa3nen 11.Pemenue keiicoB B 00,1aCTH OMOTEXHOJIOT Uil 6
Tema IIpodeccnonaibHO OpUEHTHPOBAHHOE cojAep:kaHHe (coAep:KaHUEe NPHUKJIATHOTO 6
11.1.buorexHonorun | MoOayJist)
B IIPOMBIIIJIEHHOCTH | Pa3BUTHE MPOMBIIINIEHHOW OMOTEXHOJIOTUN U €€ MPUMEHEHHE B KU3HU YellOBEKa, MOUCK U
aHaM3 UHQPOPMAIMK U3 PA3TUYHBIX UCTOYHUKOB (Hay4yHas U yueOHO-Hay4dHas JUTepaTypa, OK-01, OK-02,
CpeaCcTBa MaccoBOi uH(popMaIu, ceth HTepHeT u apyrue) OK-04, OK-07
[IpakTrueckue 3aHATHS 4 K 2.2.
Ne 15 Keiicel Ha aHanu3 uHGOpPMAIMKM O PA3BUTUU MPOMBIIUIEHHOW OMOTEXHOJNOTHI (IO
MUHU-TPYIIIaM).
Ne 16 3ammra keiica: mpeacTaBieHUE Pe3yJlIbTaTOB pEIIEHUS KEWCOB (BBICTYIJIEHUE C
MIPE3CHTAINEH )
IIpomeskyTounasi arrectanus (1updepeHIMpOBaHHbIH 3a4eT) 2
Bcero: 72




3. YcaoBus peaju3anuu NporpaMmmbl 001eo0pa3oBaTeJbHOM JUCHUINIMHBI

3.1. Jlas peanu3anuy NporpaMMbl AU CUHUIIMHBI JOJKHBI OBITh NPE1YCMOTPEHbI
cIeyIolue crenuaabHble MOMEeIeHs

Kabuner «buonorum», OCHAIICHHBIH 00OpymOBaHWEM: MeOelb, TOCKa, MEJ, HarlsaHbIC
nocoOust (KOMIUIEKTHI y4eOHBIX TaONMI], TUIAKaTOB), TEXHUYCCKUMHU CPEICTBAMHU OOYUCHHUS:
KOMITBIOTEP C YCTPOWCTBAMHU BOCIIPOU3BECHUS 3BYKa, IPUHTEP, MYJIbTUMEAUA-TIPOEKTOP C SKPAHOM,
YKa3Ka-[pe3eHTep I IPE3CHTALH.

JlaGoparopus, oOcHalleHHas OO0OpyIOBaHHEM MJii MPOBEACHUS 3aHATUH: MUKPOCKOTI,
CEKyHJIOMEp, TOHOMETp, JiabopaTopHas nocyaa (mpoOUpKH, MOACTABKU AJi MPOOUPOK, MUHIIETHI,
MeCOK, CTYNKA C T[ECTUKaMHU, NPEJAMETHbIE W IOKPOBHBIE CTEKJIa, CTEKISHHbIE MaJOYKH,
MpPernapoBalibHBIC UTIIBI, (UIBTPOBATBHAS OyMara (cayieTku), cCTakaHbl) TUTIEPTOHUYECKHUI PacTBOP
xjopujna HaTtpus, 3%-HbI pacTBOp NEpPOKCHIA BOJOPOAA, PAcTBOp Hoja B MOJUCTOM Kajuw,
TIIALEPHUH, KITYOHH KapTOQes, TUCT 3JI0/IeH KaHAJCKOM, M0 pSAOMHBI OOBIKHOBEHHOH (PSOWHBI HITH
TOMara), IyK pernyaTblii, pa3Be/IeHHbIE B BOAE JPONOKH).

3.2. UnopmannonHoe odecnevenmne

OcHOBHBbIE U3TaHUSA

1. Tynsaxosa O.B. buonorus : yue6nux st CIT1O / Tynsakosa O.B.. — Capatos :
[Tpodobpazosanue, 2020. — 450 ¢. — ISBN 978-5-4488-0746-6. — Tekcrt : aneKTpoHHBIH //
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/105785.html (nara obpamienus:
16.09.2023)

2. Kypb6arosa H.C. O6mas 6uonorus : yuedbnoe nocodue mist CI1O / Kypbarosa H.C., Koznoa
E.A.. — Caparos : Hayunas xkaura, 2019. — 159 ¢. — ISBN 978-5-9758-1895-9. — Tekcr :
anextponnbiii // IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/87078.html
(mara obpamenus: 16.09.2023)

JonoJHUTEe/IbHbIE HCTOYHUKH

1. benses JIK., Jouimwuy I'"M., Ky3neyosa JI.H. u op. buonorus (6a30Bsiif ypoBens). 10 kimacc.
— M., 2014.

2. Honyesa A.IO. buonorus. Bech MKOIBHBIN Kypc B cxeMax u Tabnunax. — M., 2014.

3. Cusoenaszoe B.U., Acaponosa U.F., 3axaposa E.T. buonorus. O6miast Ouonorus: 6a30Bblii
ypoBenb, 10—11 kmacc. — M., 2014.

4. Cyxopykoea JI.H., Kyumenxo B.C., Heanosa T.B. buonorus (6a3oBbslit ypoBeHs). 10— 11

kiacc. — M., 2014.

buonorus: B 2 1./ mox pen. H. B. Speiruna. — M., 2010.

buonorusi: pykoBoACTBO K MPaKTHYECKUM 3aHATUAM / o1l pea. B. B.Mapkunoit. — M., 2010.

Hapsun 4. Counnenusi. — T. 3. — M., 1939.

Japsun Y. Ilpoucxoxaenue BugoB. — M., 2006.

Kobwvinanckuii B.A. ®unocous 3K0JI0THU: KpaTKHii Kypc: ydue0.1mocodue i By30B. — M.,

2010.

© NG

HNuTepHeT-pecypcsl
1. www.shio.info(Bcst 6uosorus. CoBpeMeHHast OMOJIOTHS, CTaThH, HOBOCTH, OMOJIHOTEKA).
2. www.window.edu.ru(EnuHoe okHO mocTyma K 00pa3oBaTelbHbIM pecypcam MHTepHeTa 110
OHMOJIOTHH).
www.5ballov.ru/test(Tect as aOUTYypHEHTOB 1O BCEMY IIKOJIBHOMY KYpCy OHOJIOTHH).
4. www.vspu.ac.ru/deold/bio/bio.htm(TenekoMmMyHHKaIIMOHHBIC BUKTOPHHBI TI0 OMOJIOTUH —
HKOJIOTUH Ha cepBepe BOPOHEKCKOTO YHUBEPCUTETA).

w



http://www.sbio.info/
http://www.window.edu.ru/
http://www.5ballov.ru/test
http://www.vspu.ac.ru/deold/bio/bio.htm

10.

www.biology.ru(buosorust B OTkpbiToM Kosutemke. CallT COACPIKUT SICKTPOHHBIN yueOHUK
o 6uonoruu, On-line tectsr).

www.informika.ru(2aekTpoHHBIH yueOHUK, OOBIION CIIMCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru(bronoruueckast kapTuHa Mupa. Pa3ien KoMnbloTepHOro yueOHuKa, pa3padbo-
TAaHHOTO B MOCKOBCKOM rOCYJJapCTBEHHOM OTKPBITOM YHHBEPCUTETE).
www.nhature.ok.ru(Peaxue u ucuesaroriue >KMBOTHbIC Poccru — mpoekT DKOIOrun4ecKoro
uentpa MI'Y um. M. B. JlomoHnocoga).

www.schoolcity.by(buosorust B Borpocax u oTBeTax).

www.bril2002.narod.ru(buosnorus uis mkoisHUKOB. KpaTkasi, KOMIIaKTHasl, HO JIOCTaTOYHO
nopoOHas undopmanus o pazzaenam: «O0mas ouosnorus», «boraHukay, «300JI0TH»,
«Yenosek»)



http://www.biology.ru/
http://www.informika.ru/
http://www.nrc.edu.ru/
http://www.nature.ok.ru/
http://www.schoolcity.by/
http://www.bril2002.narod.ru/

4. KOHTPOJIb U OlleHKA Pe3yJbTATOB 0CBOEHHSI 0011e00pa30BaTeJIbHOM TUCIHMILIIHHBI

KoHTpoJib ¥ oOlleHKa pe3ylbTaTOB OCBOCHHUs  00meo0pa3oBaTeIbHON  AUCIIUTLIMHBI

PacKpBIBAIOTCS 4Yepe3 MUCIUIUITMHAPHBIC PE3YNIbTAaThl, HaNpaBlieHHbIE HAa (OPMUPOBAHHE OOIUX U

HpO(i)eCCI/IOHaJ'II)HI)IX KOMHGTCHHI/Iﬁ I10 pasaciiaM U TEMaM COACPpKaHUA yqeGHoro Marcpuaia.

Oo6masi/npodeccuoHanbHast
KOMIIeTEeHIUsI

Pa3zgen/Tema

Tun oeHoYHBIX
MeponpUusTHI

OK 01. Bsibupats cmocoObl
pelieHus 3aj1a4
npodeccnoHaTbEHOM
JEATSILHOCTH MPUMEHHUTEIIBLHO
K pa3JIMYHbBIM KOHTCKCTaM

Temsr 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,
9.41T-0/ct, 9.51T-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cyxaenue o Borpocam
JEeKIUU

Pazpabotka rioccapus
3anoiHEeHHe  CPaBHUTEIBHBIX
TaOIHII

TectupoBanue

YceTHBI onpoc

JIUKTaHT Ha HCHOJb30BaHUE
apryMEHTOB, OHOJOTHYECKON
TEPMHHOJIOTHU ¥ CUMBOJIUKU
NupuBunyanbHas
caMocCTOsTeNbHAs paboTa
[IpencraBnenue pe3ynbTaToB
IPaKTHYECKUX PadOT
KonTtponsHbie paboThI

3amura TBOpUECKUX padoT

3amura WHIUBUTyJIbHBIX
MPOCKTOB
Brinonnenue 3aJITaHUN

HpOMe)KYTO‘IHOI\/’I aTTeCTallnu

OK 02. UcnonszoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi AUCKYCCHS 11O
COBpPEMEHHBIE cpeactsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpOCcaM JIEKIMU
IIOHUCKa, aHallu3a 7_1_7_3’ 8.1, 8.2, 9_1_9.3’ Pa3pa60TI<a MEHTaITLHOU
u MHTEPNIPETAMH | g 4q o ST]ofc.  10.1. | KAPTPI B MHHH rpynmax
nHpOpMaIny, L ’ "’ | BeInosiHEHHE ¥ 3anuTa
u UH(POPMAaILIMOHHBIE 102, 10.311-0/c, 11.1MT-0/c 71a00paTOpHBIX PaboT
TEXHOJIOTUU JUTSI BBITIOJTHEHUS [IpencraBnenne  pe3yinbTaTOB
3a1a4 npogeccuoHaTbHON PaKTUYECKUX paboT
JeSTeTbHOCTH [IpencraBnenne ycTHBIX
coOOLIeHUH C Mpe3eHTalue,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
HCTOYHHKOB,
PEKOMEHIOBaHHBIX
peroiaBaTesieM
OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHE IO BOIIPOCaM
B3aMMO/ICHCTBOBATh u | 43 5.1-54,6.1-6.3, 7.1-7.3, | JeKuuu
paboratb B KOJUIEKTUBE H | g 1, 8.2, 9.1-9.3 [IpencraBnenune pe3ynbTaToOB
KOMaH/1e 9.4T-o/c, 9.5M-o/c, 10.1, | [PAKTHUECKUX pabot
10.2. 10.3M-0/c. 11.1TT-o/c 3amuTa TBOPUYECKUX paboT
o > 3amura WH/IUBUIYaJIbHBIX
MTPOEKTOB
OK 07. CopneiictBoBath | Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3, | OGcyxneHue 1o Bompocam




COXPAHEHUIO OKpYy’Karoen
Cpelbl, pecypcocOepeKeHUIO,
MIPUMEHSITh 3HAHUS
00 W3MEHEHUU KJIMMAaTa,
MIPUHLIMIIBI OepeKIIMBOTO
MPOU3BOJCTBA, A (HEKTUBHO
JIENCTBOBATH

B UPE3BbIYANHBIX CUTYyALUAX

4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

JEKIUU

PazpaboTka rioccapus
3amnonHeHue  CPaBHUTEIbHBIX
Ta0JInIL

TectupoBanue

VYeTHbII onpoc

JIUKTaHT Ha HCIIOJIb30BaHUE
apryMEHTOB, OHOJIOTHYECKOI
TEPMHUHOJIOTHH U CUMBOJIUKH
NupuBunyanbHas
camocTosTeNnbHas padoTa
[IpencraBnenue  pe3ynbTaToB
MPAKTUYECKUX padoT
KonTtponbHbie paboTh

3amuTa TBOPUECKUX paboT
3amura WHIMBUTYaTbHBIX
IPOEKTOB

Brinosinenue 3aganui
MIPOMEXKYTOUYHOM aTTECTALMU

IIK 2.2.

HpO@KTHOﬁ AOKYMCHTAaINMN

OdopmnsTh
MPE3CHTAIMOHHBI MaTepUa 1o

Temnr 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, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5II-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cyxeHne o Bonpocam
JEKLHUH

Pa3pabotka rioccapus
3anojHEHUEe  CPaBHUTEIBHBIX
Ta0IHI

TectupoBanue

YceTHBI onpoc

JIUKTaHT Ha MCHOJIb30BaHUE
apryMEHTOB, OHMOJIOTHYECKOU
TEPMUHOJIOTUU U CUMBOJIMKU
NupuBunyanbHas
camocTosTenbHas paboTa
[IpencraBinenue pe3ynbTaToB
MPAKTHYECKHUX padoT
KoHnTpoabHble paboThl

3amuTa TBOPUECKUX paboT
3amura MHIUBUTyaJIbHBIX
MIPOEKTOB

Brimonnenue 3aganui
MPOMEKYTOYHOM aTTECTALNKU




