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1. OBIIIASI XAPAKTEPUCTUKA PABOUYEM ITPOTPAMMBbBI

YYEBHOM JUCHUIIAHBI

OI1.01. AHATOMMUA 1 PU3HNOJIOI'UA YEJIOBEKA
1.1. MecTo AcuMIVIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOH NIPOrPaMMbI:

VYyebOHas

JTUCLUIIIINHA

«buomorus» SIBJISIETCS

00s13aTeIbHON YacCTbIO

0011e00pa3oBaTeNbHOrO IKKIa 00pa3zoBareiabHOl mporpamMmsel B cootBeTcTBUM ¢ PI'OC CIIO
no crneruanbHocTu 34.02.02 Axymepckoe Jeio.

Ocoboe 3HaueHWe IUCHMIUIMHA HMEET NpU (OPMHUPOBAHUM M PA3BUTUU

oo1me

komrerenuu: OK 01, OK 02, OK 03, OK 04, OK7; npodeccrnonanpabie komneteHuu: [1K 1.2,
I1K 3.2 u nmnynocTHBIE pe3ynbTaTsl JIP 9, JIP 10.

1.2. Heab ¥ muiaHupyeMbie pe3yJbTAThl 0CBOEHMS JUCHMILIIHHbI:
B pamkax mporpaMMbl yueOHOW TUCIUIUIMHBI OOYUYaIOIUMUCS OCBAaMBAIOTCS YMEHHS U

3HaHUA

Koa v HanmenoBaHue
(popmupyembIX
KOMIIeTeHIuH

Ilnanupyemble pe3yabTaThbl 0CBOCHHS IV CHUNIITHHBI

Oomue

JAucnunianHapHbie

OK 01. Beibupats criocoObt
pelieHus 3a1a4
PUMEHHUTEIBHO K
mpodeccuoHaTbHOM
NeSITeIbHOCTH

B yactu Tpy10BOr0 BOCIIUTaHUS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE
[IEHHOCTH MacTepCTBa,
TpyaoIo0ue;

- TOTOBHOCTh K  aKTHBHOMH
NEeATETbHOCTH TEXHOJIOTMYECKON U
COLIMAIBHOU HaIlPaBJIECHHOCTH,
CIIOCOOHOCTh MHULIUUPOBATH,|
MIaHUPOBATh W CaAMOCTOSTEIIBHO|

BBITIOJIHATH TAKYIO I€ATEIBHOCTD;
- MHTEpeC K Pa3IU4yHbIM cdepam
npogecCHOHATBHOM 1A TebHOCTH,
OBnageHune YHUBEPCAJIbHBIMHY|
y4eOHBIMU NI03HaBaTEJIbHBIMY]
ENCTBUSIMU:
a) 6a30BbIC JIOTHUECKUE JICHCTBUS:
- CaMOCTOSITENIbHO (hOPMYJIHPOBATH
U aKTyaJu3upoBaTh  mIpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIMBATh CYILIECTBEHHBIN]
OpU3HAK WJIM  OCHOBAaHMS  JJIf
CpPaBHEHMS, Kiaccudukanuy,
0000IICHHS;
- ONpEACNATh LENU JEATENbHOCTH,
3a/1aBaTh apaMeTpbl U KPUTEPUU UX
TTOCTUKECHMS,
BBISIBJISITH  3aKOHOMEPHOCTH U
IPOTUBOPEYMsI B pacCMaTPHUBAEMBIX
SBJICHUSAX

- BHOCHTD KOPPEKTHUBBI B
NIEATENBHOCTD, OIIEHUBATH
COOTBETCTBUE PE3yIHTATOB IIENN

0) ©0a30BBIE  HCCIIEIOBATEIHCKHE
IEeUCTBUS:

- cpopMUpOBATH 3HAHHS O MECTE U
poiau  OMOJIOTMM B CUCTEME
€CTECTBEHHBIX HayK, B
dbopmMHupoBaHUU COBPEMEHHOI]]
€CTECTBEHHOHAYYHOU KapTUHBI
MHUpa, B  IIO3HAHUU  3aKOHOB
OPUPOJIbI U PEIICHUU >KU3HEHHO|

BaYKHBIX COLIMAJIBHO-ITUYECKUX,
9KOJIOTMYECKUX,  3KOHOMHYECKHX
npoOJieM YeIoBEeYeCTBa, a TAKKe B
pereHun BOIIPOCOB
palMOHaIBHOTO

MPUPOIOTIOTB30BAHUS; B
dbopMupoBaHUU LIEHHOCTHOT 0|

OTHOIIECHHUS K MPUPOE, OOIIECTRY,
4eJI0OBEKY; O BKJIAJE POCCUICKUX U]
3apyOCKHBIX YUEHBIX-OHMOJIOTOB B

pa3BUTHE OHOJIOTHUH;
(GyHKIIMOHATEHOM rPaMOTHOCTH|
YyeJIOBeKa JIS peleHusy
YKU3HEHHBIX MPoOIIeM;

- YMeTh BIaAeTh CHUCTEMOH

OMOJOTMYECKUX 3HaHWM, KoTopas]
BKITIOYAET:

OCHOBOITOJIATAIOIIIHE
Ouosornyeckue TEPMHHBI u
NMOHATHS (KU3Hb, KJICTKA, TKaHb,
OpraH, OpraHu3M, BUJ, MOMYJISIHS,
JKocucTeMa, OuoreHo3, ouocdepa;
MeTa00JIn3M, roMeocCTas,

KJICTOYHBI HIMMYHHTET, OMOCHHTE3
Oenka, OMONOIUMEDBI,
TICKPETHOCTD, CaMOpeTyJISIIHS,

CaMOBOCIIPOU3BCACHHUC,




BIIQJIETh HABBIKAMHU  Y4eOHO-
MCCIIEIOBATEIIbCKOM W MPOEKTHOM]
eI TeIIbHOCTH, HaBBIKaMH|
paspenieHus mpooem;

- BBIABJIISATH MMPUYINHHO-
CJIICACTBCHHBIC CBsA3HU n
AKTYAJIM3UPOBATH 3aaavy,
BbIIBUT'aTh THUIIOTE3Yy €€ PCHICHUA,
HaXO0JUThb APTrYMCHTEIL JJIA
J10Ka3aTcJIbCTBa CBOUX]

YTBEPKACHUIA, 3a/1aBaTh MapaMeTphl
U KPUTEPHUH PEIICHHUS,
aHAJIM3UPOBATh IOJTYYCHHBIE B
XOJIe pelIeHHs 3a7adu Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HX|
TTOCTOBEPHOCTh,  ITPOTHO3HPOBATH|
W3MEHEHHUE B HOBBIX YCIIOBUSIX;
yMETh TIEPCHOCUTH 3HAHHS B
MO3HABATEIILHYI0 U TMPaKTUYECKYIO
00/1aCTH KU3HEACITEIHEHOCTH,

- YyMETh UHTETPUPOBATH 3HAHUS W3
pa3HbIX IPEIMETHBIX 00J1acTel;
BBIIBUTATh  HOBBIC  HJICH,
npejiaraTh OpPUTHHAJIHHBIC
MOJIXO/IBI U PEIICHUS;

- CIIOCOOHOCTH MX KCIIOJIL30BAaHUS B
O3HABaTEJbHOM U  COLIMAJILHOMU
MIPAKTUKE

HACJIEJCTBEHHOCTh, U3MEHUYHUBOCTD,
SHEPro3aBUCHUMOCTb, pocr,
pa3BUTHE);

OMOJIOTHUYECKHIE TEOPHH: KIICTOUHAS
teopus T. llIBanna, M. IlInennena,

P. Bupxosa; KJIOHQJIBHO-
CEJIEKTUBHOIO  MMMyHuTeTra  [II
Dpnux, n.n. MeunukoBa,
XpPOMOCOMHast TEeOopUs]

HacnencreeHHoctn T. Moprana,
3aKOH 3apojbllieBoro cxonacrea K.
bapa, »BomonmonHas Tteopus Y.
JlapBuHa, CHHTETHYECKasl Teopus
SBOJIIOIIMU, TEOPHUS aHTPONOreHe3a

Y. MapBuHa, Teopus OHMOTreoIeH033
B.H. CyxkauéBa; yuenus H.W.
BasuiioBa - 0 LIEHTpAaX|
MHOT000pa3usi U MPOUCXOXKJIECHUS
KYJIBTYPHBIX pactenuii, A.H.
CeBepuoBa — 0 IOyTIX WU
HanpaslieHusX f3Bomouuu, B.W.

Bepnanckoro — o 6uocdepe;
3aKOHBI (€IUHOO00pa3us MOTOMKOB

MEPBOrO MOKOJICHUS, PACIICTICHUS]
IIPU3HAKOB, HE3aBUCHUMOTO
HacJISHOBaHUS MPU3HAKOB T.
Mennens, CIICTIJICHHOT O
HaCJIeTOBaHUS MPU3HAKOB 71
HapylLIEeHUs CICTIIICHUS T.

MopraHna; roMoOJIOTUYECKHX PSAIO0B
B HACJIEJCTBEHHON HM3MEHYHUBOCTU
H.M1. BaBmnoBa, TEHETHYECKOIO|
paBHoBecusa Jkx. Xapmu u B.

BaiinGepra; 3apO/IBIILIEBOTO)
CXOJICTBA K. bopa,
buorenerndyeckoro  3akoHa 0.
Iexxens, @. Mronepa);
TIPUHITATIBI (4UCTOTBI  TaMerT,
KOMILJIEMEHTapHOCTH)

npaswia (MuHumyma lO. JIubuxa,
HKOJIOTHUECKOM MHpaMHJIbl YHCEIl,
O1OMaccChl, JHEPTHUH);

runore3bl  (koanepsatHon — A.M.
OmnapuHa, TEPBUYHOTO OYJIHOHA
Jx. Xonpeiina, wmukpocdep C.
®doxca, pudozuma T. Yek);
chopMHpOBaThH
pacKpbIBaTh
OCHOBOIIOJIAra0IINX
OMOJIOTHYECKUX TEOPUH ¥ THIOTE3:
KJIETOYHOMH, XPOMOCOMHOM,
MYTallMOHHOM, 9BOJIIOIMOHHOMN,

YMEHUS
coZiepKaHuUe,




POUCXOKACHUS KHU3HU u
YeJIoBeKa;  BIIaJIEHUE CHUCTEMOMH|
3HaHUH, UCTIONIb3YEMBIX B
OHMOJIOTHYECKUX HACCIIENOBAHHUSIX
KHUBBIX OOBEKTOB M 3KOCUCTEM
(onucanwue, U3MepeHue,
IIPOBEJICHHE HabmoAeHu ),
crioco0amMu  BBISIBIICHUSI W OLEHKH|
AQHTPOIIOTEHHBIX ~ M3MEHEHUH B
npupoie

- chopMHpOBaThH YMEHUS
pPackpbIBaTh  OCHOBOIIOJIATAIOIINE
Ouosiornyeckue 3aKOHBI u
3akoHomepHoct (I'. Mennens, T.
Moprana, H.M. Basunosa, O.
I'exkkens, ®@. Mromepa, K. bapa),
TpaHUIBl MX [PUMEHUMOCTH K
KHUBBIM CHCTEMAaM;

- YMETh BBIJIENATH CYIIECTBEHHbIE
NpU3HAKH:

CTpOCHUS BUPYCOB, KJICTOK
HPOKapUOT U SyKapHUoT;

OJTHOKJICTOYHBIX ul
MHOT'OKJICTOYHBIX OpPraHU3MOB,

BUJIOB, OMOTEOLIEHO30B, 3KOCUCTEM|
u 6nocdepsl;

CTPOCHUS OpPraHOB M  CHCTEM|
OpraHOB  pPACTCHHU, IKHBOTHBIX,
YeJI0BEKa; MIPOILIECCOB
KU3HECSATCITHHOCTH,
OPOTEKAIMX B OpraHu3Max
pacTeHuil, JKUBOTHBIX W YEJIOBEKa;
OMOJIOTHYECKHUX MIPOLIECCOB:
oOMeHa BeIIecTB

(Merabonusm), uHpOpMAIMU U
npeBpalieHus YHEPTHH,

OpOXKEeHHUS, aBTOTPOGHOTO y
reTepoTpOPHOrO THIIOB

MUTaHUs, ¢dorocunTe3a y
XeMOCHHTE3a, MHTO03a, MeHo03a,
raMeToreHesa, IMOpHUOTeHe3a,
NOCTAMOPHOHAIILHOTO  Pa3BUTHA,
PasMHOXKEHUS, HHIUBUAYAIBLHOTO
pa3BUTHs OpraHru3ma (OHTOTEHEe3a),

B3aHMMOJCHCTBUSI T'€HOB,
reTepo3nca; IeUCcTBUH
UCKYCCTBEHHOT'O orbopa,
CTAOWIIM3UPYIOIIETO, IBIKYIIETO U]
pa3phIBAIOLLETO €CTCCTBCHHOTO
otbopa;

QJJIONATPUYECKOTO,

CUMIIATPHUICCKOI'O




BU000pa30BaHUS; BIIUSIHUS
JBUKYLIUX CHJT SBOJIIOIIMH

Ha reHo(oH MOMYJISLY;
MPUCTIOCOOTIEHHOCTH

OpraHu3MOB K cpele OOuTaHMA,
yepeaOBaHUA HallpaBJICHUH|
IBOJIIOLIMK; KPYTrOBOpPOTA BELIECTH]
U TIOTOKA YHEPTHH B SKOCUCTEMAX;

- TpUOOPECTH OMBIT MPUMEHEHUS]
OCHOBHBIX METOJIOB

Hay4HOTO NO3HaHMS,
HCIIOJIb3YEMBIX B OMOJIOTHH:
HAOMIOACHNS M OMNMCAaHUS HKHUBBIX
CHCTEM, IIPOLIECCOB U

SIBJICHUI; OpraHu3alyu y
IIPOBEICHUS OHOJIOTrMYECKOr0
IKCIEPUMEHTA, BBI/IBUJKEHUS]
TUIIOTE3,

BBISIBJISITH ~ 3aBUCUMOCTH ~ MEXKIY)|
HCCIIEY EMBIMU

BEJIMYNHAMU, OOBSICHATH
IMMOJTYYCHHBIC PE3YIbTATHI U
dbopmynupoBaTh BBIBO/IbI c
HCIIOJIB30BaHHUEM Hay4HBIX|

TIOHSITUM, TEOPUH U 3aKOHOB;

- copMUPOBaTh YMEHUS BbIIEIATH

CYIIIECTBEHHBIC
MPU3HAKA BHPYCOB, KJIETOK|
MPOKAPUOT U DYKAPHUOT;

OTHOKJIETOYHBIX H
MHOI'OKJICTOUYHBIX OpFaHI/I3MOB,
BHU/IOB, OHMOreOeH030B U
KOCHCTEM; 0COOEHHOCTH|

mpoiieccoB  0oOMEHa BEIECTB |
NPEeBpaICHUs] DHEPTHH B KIETKE,
dboTOoCHHTE3a, IIJJACTUYECKOTO H
SHEPreTUYECKOro oOMeHa,
XEeMOCHHTE3a, MHUTO3a, Meio3a,
OIUIOIOTBOPEHUS,  Pa3BUTUA U
Pa3MHOXKEHHUS, WHIUBUAYAIbHOIO
pa3BUTHSL OpraHu3ma (OHTOTeHE3a),
60pbOBI 3a CyIIIECTBOBAHHUE,
€CTECTBEHHOT'0 0TOOPA,

BU1000pa30BaHuUs,

pUCTIOCOOIEHHOCTH OPraHU3MOB K
cpene oOHuTaHMs, BIIHSTHUSA
KOMITOHEHTOB HKOCUCTEM,

AHTPOINIOT€HHBIX  HU3MEHEHUH B
JKOCHCTEMaX CBOE€Hl MECTHOCTH,
KpyroBopoTa BEIIECTB U
[IPEBPALLICHUE

sHeprum B buocdepe;




- chopMUpOBaTh YMEHHSI
MIPUMEHSTD MTOJTy9ICHHBIC 3HAHUS
IIa  OOBICHEHHA OMOJIOTHMYECKHX|
MIPOIIECCOB U SIBJICHUM,

JUISE  TPUHITHS ~ MPAKTHYECKHX
pELIECHUI B TOBCEAHEBHOM

JKU3HA C I1EIbl0  00ecleueHus]
0€30IIaCHOCTH CBOETO

310pPOBbSA U 3J10pOBbS
OKPYArOIIHX JIFOJIeH, COOITI0ICHUS]
3I0pOBOTO 00pasza >KH3HU, HOPM

TPaMOTHOTO [IOBEIECHUS B
OKpY’Kalollle NpUPOJHOU Cpee;
MMOHNMaHHE HEOOXOIUMOCTH|
HCIIOJIB30BaHUSA

NOCTH)KEHUH COBpPEMEHHOM|
OMOJIOTHN U OMOTEXHOIOT U

TS panoOHAIBHOTO

MMPpUPOAOII0JIb30BaHUA; YMCHUC
HCIIOJIB30BATh COOTBETCTBYIOIIINEC

apryMEHTHI, OMOJIOTHYECKYIO|
TEPMHUHOJIOTHIO U CUMBOJIMKY IS
JI0Ka3aTeNbCTBA POJIICTBA
OpPraHU3MOB Pa3HbIX
CUCTEMATUUYECKUX TpYIIIL;
B3aMMOCBS3H OPraHU3MOB U

cpebl oOuTaHuUs; €/IMHCTBA|

YeJI0BEYECKHUX pac;
HE0OXO0IMMOCTH 3JI0pOBOr0 00pasal
KHM3HHU, COXPAHCHUS

pa3HO00pa3usi BUJOB U YKOCUCTEM,
KaK yCJIOBHSI

COCYIIECTBOBAHHS  NPUPOABI U
YeJI0BEYECTBA;

- chopMupOBaTh yMEHHS pELIaTh
OMoyIorHYecKue 3a/1a4H,
COCTaBJISATh TeHOTUITHYECKHE
CXEMBI CKpEIIUBAHUS JJIsl Pa3HbIX
THUIIOB HACIIEOBAHUS MPU3HAKOB Y
OpPraHW3MOB, COCTABISITh CXEMBbI
IepeHoca BELIECTB W OJHEPIUU B
9KocucTeMax  (Uenu  MHUTaHWs,
IHIIEBEIC CeTH), BBISIBJISATH)
NPUYHUHHO-CIICJICTBEHHBIE  CBSI3H
MEKTY UCCIIEe Ty eMBIMH
OMOJIOTHYECKUMH o0BeKTaMH,
IpoLecCaMy U SIBIICHHUSMU; JeIaTh
BBIBOJIbI I IPOTHO3bI HA OCHOBAHHMY
HOJTY9EHHBIX

pe3yIBTATOB;

- copMupoBaTh yMEHHUSI
KPUTHUYECKH OIICHUBATh




UH(pOPMALINIO OMOJIOTUYECKOTO)
COZIepIKaHHA, BKJIFOYAIOIIYTO
NICEB/IOHAYYHBIE 3HAHUS u3
pas3InyHbIX

UCTOYHUKOB (CpEICTBa MacCOBOH
uH(bOpMaInK, HAy4YHO-TIOMYJISPHbIE

MaTepHuaibl);  MHTEPIPETUPOBATH
STHYECKHE AaCMEKThl COBPEMEHHBIX
UCCJIEJOBaHUM B ouosoruy,
MeAUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh

rJ100abHbIE 9KOJIOTHYECKUE
poOIeMbl COBPEMEHHOCTH,
dbopMHpOBaTh 1O OTHOIICHUIO K|
HUM  COOCTBEHHYIO  MO3UIIHIO,
YyMEHHE  OLIEHMBATh  ATHYECKUE
ACIEKTBI

COBPEMEHHBIX  HMCCJIEAOBAaHUA B
o0nactu OMOTEXHOJIOTUU u
TEeHETHUYECKUX TEXHOJIOTHH
(KJIOHMpOBaHUE,

HCKYCCTBEHHOE  OIUIOJOTBOpPEHUE,
HaIpaBJIEHHOE M3MEHEHUE T'€HOM3
u CO3/1aHuE TPaHCTE€HHBIX|
OpraHu3MOB);

- copMupoBaTH YMEHUS CO3/1aBaTh)
COOCTBEHHBIE

NICHMEHHBIE M YCTHBIE COOOIICHUS]
Ha OCHOBE

Ouosjornuyeckod MHPoOpMaUU U3

HECKOJIbKUX HCTOYHUKOB,
rPaMOTHO HCIIOJIb30BaTH
NOHATHIHBIN annapaT OMOJIOTHH;

- yMEeTh BBLABUIaTb THUIIOTE3HI,
IIPOBEPATH UX
JKCHEPUMEHTAIBHBIMA
cpeacTBaMu, popmynupys

LeNb UCCIIEJOBaHMS,
aHaJIU3UpPOBATh [IOJIyYCHHBIE

Pe3YNBTAThI U JCNIaTh BBIBOIBI,
- MPUHUMATH y4YacTUE B HAYyYHO-
UCCIICIOBATENILCKON ~ paboTe  II0|
OMOJIOTHH, DKOJOTHA U MEIUIIHHE,
MPOBOJIMMON Ha 0a3e IIKOJHHBIX
HAyYHBIX OOINECTB M MyOIUYHO|

NPECTaBIIATh IOy YCHHBIC
pe3yabTaThl  Ha  YYCHMYECKHX
KOH(EepEHIUIX pa3HOTO YPOBHSI;

OK 2 Hcnonb3oBath B ob6mactu LIEHHOCTH Hay4YHOTO- chopmMHpoBaThH yMeHus

COBPEMEHHBIE [IO3HAHUS: KPUTUYECKH OLICHUBATh

CpEJIICTBA IIONUCKA, aHAJIU3a | - c(OpMHPOBAHHOCTHUH(OPMALTHIO OMOJIOTUYECKOT 0|

u MHUPOBO33PEHUS, COJIepKaHUs, BKJIIOYAIOLLYIO




MHTEPIpPETALUU
nHbOpMaluu 1
MH(POPMALIMOHHBIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
mpodecCuOHATbEHON
NesITeIbHOCTH

COOTBCTCTBYIOIICTO COBPEMCHHOMY|

YPOBHIO  pa3BUTHS  HAyKu W
00I11eCTBEHHOM MIPAKTUKH,
OCHOBaHHOTO Ha JHajore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO|
CBOET0 MeCTa B IIOJUKYJBTYPHOM
MHpE;

- COBEPIICHCTBOBAHUE SI3BIKOBOU
M YWTATEJIbCKOM KYJBTYpPbl Kak
CpEICTBA B3aUMOJIECHUCTBUS MEXIY
ITFOIbMU U TTIO3HAHUS MUPA;

- OCO3HaHWE€ UEHHOCTH HAy4YHOU
e TeIbHOCTH, TOTOBHOCTH|
OCYIIIECTBIISATH MPOEKTHYIO U

HCCJICAOBATCIILCKYIO  ICATCIIBHOCTD
MHIWBUAYAJIbHO U B I'PYIIIIC,

OBnagenue YHUBEPCAIbHBIMU
y4eOHBIMU [O3HAaBaTEIbLHBIMH
IMEeNCTBUSIMMU: -

B) pabota ¢ uHpopMmanueii:
- BJIQJIETh HABBIKAMH IOJIyYEHHUs

nHGbOpMaIuu u3 HMCTOYHHKOB
Pa3HbIX THUIIOB, CaMOCTOSTEJIBHO
OCYILECTBIIATh ~ IIOUCK,  AHAJM3,

CHCTEMaTH3allli0 U MHTEPIIPETALUIO
MHPOPMALIUK PA3JIMYHBIX BHIOB H]
(bopM mpencTaBieHMs;

- CO371aBaTh TEKCTHI B PA3IHMYHBIX
(dopmarax Ha3HaUeHUsI HHPOPMALIUH]
M 1IeJeBOM ayauTOpuM, BbIOHpas]
ONTUMAJIEHYIO bopmy|
MPECTAaBICHNS U BU3yaJIH3alliu;

- OLEHMBAaTh  JOCTOBEPHOCTH,
JIETUTUMHOCT ~ MH(MOpMAIiH, ¢
COOTBETCTBUE IIPaBOBBIM 17|
MOPaJTbHO-ITHYECKIM HOpMaM;

- UCIIO0JIb30BaTh CpeAcTBa
MH(GOPMAIIMOHHBIX

KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH]
B peleHnH KOTHUTHBHBIX,|
KOMMYHHKATHBHBIX u
OpTaHU3aIOHHBIX 3ama4 c
COOJII0ICHHEM TpeGoBaHuUM
SPTrOHOMHUKH, TEXHUKY
0e30IMacHOCTH, TUTUCHEL,|
pecypcocOepekeHrs, TPABOBBIX W
ATUYECKUX HOPM, HOPM|
MH()OPMAITMOHHOM 0€30MaCHOCTH;

- BJIAJIETh HaBBbIKaMU|
pacro3HaBaHUs " 3aIIUTH]
uHpopManuy,  MHOOPMAIMOHHON

IICEBJIOHAYYHbIE
Ppa3InYHBIX

MCTOYHHUKOB (CpeicTBa MacCOBOH
uH(bOpMaIuK, HAyUYHO-TIOMYJISPHbIE

3HaHHUA nus3

MaTepHalbl); HHTEPIPETUPOBATh
OTUYCCKHE AaCIICKThl COBPEMCHHBIX
UCCIJIEJOBaHUM B ouosoruy,
MeINUIMHE, OMOTEXHOJIOTHH,

- HMHTEpNPETUPOBATh 3TUYECKUE
ACIICKThI COBPEMCHHBIX
UCCJIEJOBaHUN B ouosoruy,
MEIUIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh r7100aJIbHBIE
JKOJIOTUYECKHE po0GIIeMbl]

COBPEMEHHOCTH, (OPMHUPOBATH 10
OTHOIICHHUI0O K HHUM COOCTBEHHYIO

MO3UIMIO, YMEHUE  OIEHUBATH
ITHUYECKHE ACTIEKThI

COBPEMEHHBIX  HCCIIEIOBaHUA B
obnactu OMOTEXHOJIOTHH u
TeHETUYECKUX TeXHOJIOTUI
(KJTOHUpPOBAHHE, HCKYCCTBEHHOE
OILIOIOTBOPEHHE,

HalpaBJIEHHOE W3MEHEHHE TI'e€HOMa
U CO3/1aHue

TPAHCTEHHBIX OPTaHU3MOB);

- c(hopMHpPOBATh YMEHHsI CO3/1aBaTH)
COOCTBEHHBIE

MMUCbMEHHBIE U YCTHBIE COOOLICHNUS]
Ha OCHOBE

Oouosiornueckoil uHpOpMaruK U3
HECKOJIBKMX HCTOYHHKOB,
IrPaMOTHO UCIIOJIb30BATh
MOHATUHHBIN anmnapar 6MoJI0TuU

0€30IaCHOCTH JTAYHOCTH




OK 4 D¢pdextuBno
B3alMOJICCTBOBATEL U
paboTtath

B xoiekTuBE M KOMaHIe

- TOTOBHOCTh K CaMOpa3BUTHIOC,
CaMOCTOSITENIbHOCTH

U CaMOOIIPEIENIECHHUIO;

-OBJI/ICHHE HaBbIKAMU Y4eOHO-
MCCIIEOBATENIbCKOM, IIPOEKTHOU H|
COLIMAILHOM IESATEIbHOCTH,

OBnanenune YHUBEPCAIbHBIMY]
KOMMYHHUKATHUBHBIMU J€HCTBUSIMU:
B) COBMECTHAs JI€ATEIIbHOCTB! -

- TIOHMMaTh U HCIIOJIb30BaTHh
[IPEUMYIIECTBA  KOMAaHIHON |
VHAMBHUIyaIbHON paboThI;

- IPUHMMATh LEJIU COBMECTHOH
e TeIbHOCTH, OpPTaHU30BBIBATH U]
KOOPAMHHUPOBAaTh JAECUCTBHUA 10O €€
ITOCTHKEHHUIO:  COCTaBJIATH  IUIaH|
NEHCTBUM, pacIperersaTh

poiu C  y4eToM MHEHHH
YYaCTHUKOB OOCYKIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

- KOOpJIMHUPOBATb M BBIIOJIHATH
paboTy B YCIOBHSX pPEAIbHOTO,

BUPTYaJIbHOI'O 5|
KOMOMHHMPOBAHHOTO
B3alMOJECICTBUS;

- OCYUIECTBJIATb  IO3UTHUBHOE
CTpPaTErMuecKkoe  IOBEACHHE B

Pa3IMYHBIX CHTYAIHsIX, IPOSBIIATH
TBOPUYECTBO U BOOOpakeHHE, OBITH
MHUIIMATHBHBIM

OsnageHue YHHUBEpPCAIbHBIMU
PETYJISTUBHBIMU JICHCTBUSAMMU:

r) npuHatHe cebs U JpYyrux
ITIOIEN :

-  I[pUHUMATb  MOTHUBBl U
QPTYMEHTBl JPYruX JIIOAEH IIpHy|
AHaIn3e pe3yabTaToB
NEesATEIbHOCTH;

- IIPU3HABaTh CBOE MPaBO U MPABO
NPYTHX JIIO/IeN Ha OLINOKHY;

- pa3BUBaThH CHOCOOHOCTH
MOHUMATh MHUpP C TIO3HIUHU JIPYTrOTro)
4eJ0BeKa

- c(opMHpPOBATh YMEHHsI CO3/1aBaTh)
COOCTBEHHBIE

MMUCbMEHHBIE U YCTHBIE COOOIICHNUS]
Ha OCHOBE

Ouosiornueckoil uMHGOpMaruK U3
HECKOJIBKMX HCTOYHUKOB,
IrPaMOTHO UCIIOJIb30BATh
MOHATUWHBIN anmnapar 6MOJIOTUY;

- yMETb BBIIBHUraTb THUIIOTE3BI,
MPOBEPATH UX
PKCIIEPUMEHTAJIbHBIMU CPEACTBAMH,

opmyHpyst
LEIIb UCCIIE0BaHMs,
aHAJIN3UPOBATh MIOJTyYEHHBIE

pe3yJbTaThl U JI€1aTh BBIBOBI;

MPUHUMATh ydYacTHe B Hay4YHO-
UCCIIEIOBATENbCKOW  paboTe 10
OMOJIOTMH, PKOJOTUHA U MEJUIIMHE,
OpOBOJMMON Ha 0a3e IIKOJIbHBIX
Hay4YHBIX OOIIECTB M MyOJUYHO|
NPEeCTaBIATh MOJTyYEHHBIE
pe3ynbTathl  Ha  YYEHHYECKHX
KOH(EpEHIUAX pa3HOTO YPOBHS

OK 7 ConeiicTBOBaTh
COXPAHECHUIO

OKpYKaroIIe Cpebl,
pecypcocOepexeHHIo,
MPUMEHSTH 3HAHUS 00

B obGmactu  3KOJIOTHYECKOT®
BOCTIUTAHUS:

- c(hopMUPOBAHHOCTH
DKOJIOTUYECKON KYJIBTYPBHI,

IMOHUMAaHHUEC BJIHWAHHUA COLHAJIbHO-|

M3MEHEHUU KJIMMaTa, APKOHOMHMYECKUX  IPOLECCOB  HA
[IPUHLINIIBI COCTOSTHUE MPUPOIHOM u
OepeKITMBOro COLIMAIIBHOM  Cpelbl, OCO3HAHUE
[IPOU3BO/ICTBA, r11006aJIbHOTO Xapakrepa)




AP PEKTUBHO
/IeMCTBOBATH B
Ype3BBIYAHBIX
CUTYaIUIX

PKOJIOTUYECKUX MPOOIIEM;
IJIAHUPOBAHUE "
OCYILLECTBIICHUE JIEUCTBUN B
OKpYXalollleil cpelle Ha OCHOBE
3HAHUS LEJEN YCTOMYMBOTO

pa3BUTHS JeJI0OBEYCCTBA;
AQKTUBHOE  HENPUATUE  JEHUCTBUHU,
MPUHOCAIIIMX BpEl OKPYKAOLIEH
cpene;

yMeHue IIPOTHO3UPOBATH
HEeOJIaronpusATHbIE  SKOJIOTUYECKUE
MOCJICICTBUSL  NPEANPUHUMAEMBIX
NEHCTBUM, IPEAOTBPALLATh UX;
pacumpeHue OIIBITA
NEATEIbHOCTH DKOJIOTMYECKOU

HaIlPaBJIECHHOCTH;

- OBJIaJICHHE HABBIKAMHU Y4EOHO-
MCCIIEIOBATEIILCKOM, MPOEKTHOW U
COLIMAJIbHOU I€ATEIbHOCTH

Bun pesreannoctu no ®IroC COO

1K 1.2. OGecrieunBaTh
0€30MacHyI0 OKPYKaOIIYIO

cpeny

[IpoBenenne meponpuaTuil Mo npoduaakTuke UHQEKIH, CBI3aHHBIX C
OKa3aHUEM MEIUIUHCKON ITOMOILH

[1K 3.2 ITponaranaupoBats
3IOPOBBIN 00pa3 KU3HU

[IpoBeneHne MeponpusATH MO NpoPUIAKTHKE HEUH(PEKIHUOHHBIX WU
MH(EKINOHHBIX 3a001eBaHu, HopMHUpPOBaHHIO
310pOBOr0o 00pa3a >KU3HU

JIP 9. Cobmroaromuii u
[IPOTIaraH U PYOILHAN
[paBuJia 3J0POBOrO U
Oe3omacHOro oopasza
PKU3HH, CTIOPTA;
MpeayPEK AN 100
MPEOJ0JICBAOIIIHI
3aBHCUMOCTH OT aJIKOTOJIf,
rTabaka, ICUXOAKTUBHBIX
BEIIECTB, a3aPTHBIX UTP
n.T.71. CoxpaHsronmn
MCUXOJIOTHYECKYIO
YCTOMYHUBOCTD B
CUTYaTUBHO CIIOKHBIX WJIH
CTPEMUTEITHHO
MEHSIOIINXCS CUTYalUsX.

TOTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHMIO, B TOM YHCIE
camM000pa30BaHUIO, HAa POTSXKEHUN BCEH KU3HU,

-CO3HATEIbHOE OTHOIIEHHE K HENpPEPHIBHOMY O0Opa30BaHUIO Kak
YCIIOBHIO YCIIEUTHOH NpOo(dhecCHOHAIBHON U

OOIIECTBCHHON JEITCILHOCTH;

OCO3HAIOIIMN BAXXHOCTh COXPAHEHUS W YKPEIUICHHsI 310pOBbS,
MMEIOLINI BHYTPEHHIOK YCTAaHOBKY Ha aKTUBHOE 37]0pPOBbECOEPEIKEHNUE;
- IOCTUTaTh B3aUMOIIOHUMaHUs, HAXOAUTh OOIINE eI U COTPYIHUYATh
B Pa3JIMYHBIX 00IACTAX IS UX JOCTHUKECHMUS,

- YMEHHE MPOSBIATH TOJEPAHTHOCTD K APYroMy 0Opa3y MbICiel, K HHOH
MIO3HIINY TTAPTHEPA MO OOIICHUIO;
-0€3yCIIOBHO  YBaXaloUUl JKU3Hb  BO
MIPU3HAOIINI €€ HAUBBICIIEH LIEHHOCTBIO.

BCCX €€ IIPOSABJIICHUAX,

JIP 10. 3a0oTsuiics o
3alIUTE OKPYKAIOIIECH
Cpelbl, COOCTBEHHOH H
qyXKOi OE30MaCHOCTH, B
TOM YHCIIe TUPPOBOU

-9CTETUYECKOE OTHOIICHHWE K MUPY, BKIIIOUasi ICTETUKY ObITa, HAYYHOIO
1 TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA,

OKpY KaroIiei cpeibl, 00IECTBEHHBIX OTHOILICHUH.

- UIMEIOIIUI pa3BUTOE KOJIOTMUYECKOE CAMOCO3HAHKUE U MBIIIICHHE;

- 3a00TsIIUINCS 0 IPUPOAE, OKPYKAIOIIEH cpeie.

-OCO3HAIOMINKI ce0s 4acThbl0 MPHUPOABl UM TMOHUMAIONIMN 3aBUCHUMOCTH




CBOEH >KU3HHU U 3/10POBBS OT KOJIOTHYECKOTO

OJ1aromnoTy4us;

- JIEMOHCTPHUPOBATh OTBETCTBEHHOE OTHOIIEHHE K XOAY MPOAYKTUBHOH
NMesITeTbHOCTH;

- CIOCOOHOCTh K CAaMOOPTraHU3aluH;

- IEMOHCTPHUPOBATH HABBIKM KOMAHIHOW paOOTHI M B3aMMO,ICHCTBHS;

- JIeMOHCTPHPOBATh CIOCOOHOCTH K CaMOOpPTaHM3aLMHU, CAMOOIICHKE,
B3aMOOIICHKE.

2. CTPYKTYPA U COAEPKAHUE YUYEBHOM JUCIATLIMHBI
2.1. O06beM yueOHOI JMCHUIIIMHBI M BU/ABI Y4e0HOi padoThI

Buj yueOHoit padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCHUIITHHbI 144

BT. 4.:

TEOPETHUECKOE 00yUueHne 144
IIpome:xyTOoUYHAsA aTTeCTALMA - IK3AMEH




2.2. TemaTn4eckuii IJIAaH U co/lep:kaHne y4eOHOH AucuuInHbI «brnonorus»

HaumeHoBaHMe pa3iesioB U TeM

Conep:xaHue yueOHOro MaTepuaJia, NPaKTHYeCKUe 3aHATUS

O0beM yacoB

Koanl koMmnereHui
H JUYHOCTHBIX

pe3yJibTaToB,
(popmupoBanuro
KOTOPBIX
crnocod0cTByer
3J1€MEHT MPOrpamMMbl
1 2 3 4
Paszgea 1. KileTka — cTpyKTYPHO-QYHKIIMOHAJILHAS €IUMHUIA )KUBOTO 38
Tema 1.1. Coaep:xaHue y4eOHOIro MaTepuaJia: 2 OK 02
BuoJiorusi kak Hayka buonoruss kak ©Hayka. CBs3p OWONOTMH C JPYTUMH HayKaMu: OHOXHMUS,
o6uo¢usuka, OHOHUKA, reHoreorpapuss u aAp. Porp um mecro Ouonoruu B
(hOopMHPOBaHUN COBPEMEHHON HAyYHOW KapTHHBI MUpPA. 3HaAUECHUE OMOJOTHMYECKUX
3HaHui. Mctopus Ononoruu.
Tema 1.2. 3HaueHue IUTOJOTHH ISl Pa3BUTHUS OWOJOTMM W TO3HAHUSA TPHUPOABI. MeTomabl 2
BuoJorus xak HayKa IUTOJIOTUU: MHUKPOCKOIIH, XpOMaTOI"pa(i)I/ISI, 3H€KTp0(1)Op€3, METOA MCUYCHBIX
aToMOB, nuddepenuanbHoe HeHTPUPYTUPOBAHNE, KYIIbTypa KIETOK
Tema 1.3. Oomas |Conepxxanue y4eOHOIo MaTepuaJia: 2 OK 02
XapaKTePUCTHKA KU3HHU PasnooOpasue OuocucreM. Opranuzanus OHOJIOTHUYECKUX CHCTEM. Y POBHHU
OpraHu3alny OMOCUCTEM: MOJIEKYJISIPHO-T€HETUYECKUN, OpraHOUHO-KJIETOYHBIMH,
OpTraHU3MEHHBIH, MOMYJISIIIMOHHO-BUIOBOH, YKOCHCTEMHBIN (OMOTEOIIEHOTHYECKHH),
ouocdepusiii. Hayku, nszydaromue OMOJOTHYECKHEe OOBEKTHl Ha Pa3HBIX YPOBHAX
opranmzanuu >ku3Hu. OOIIas XapakTepUCTHUKA >KU3HH, CBOWCTBA YKUBBIX CHCTEM.
[Ipoueccel, mpoucxopsiiye B OMocucTemMax
Tema 1.4. Bbuonoruveckn|Coaep:xxkanue yueOHOIro MaTepHaJia: 6 OK 01
Ba’KHbIC XUMHUYECKHE XUMHUECKUMI  cOocTaB  KJIeTKM. Heopranuueckue BemecTBa  KJIETKH, HX OK 02




COCIMHECHUA

Oouonornueckass ponb. OpraHuyeckue BellecTBa KIETKH. buonornueckue
nonmuMepbl. benku. Ctpyktypa W QyHKmuH OeTKOBOM MoOJeKysbl. DepMEHTHI,
MIPUHIIAI UX JEHCTBUA. YTIIeBOoAbl. bronorndeckrne GyHKIUN yTiaeBOIOB. JIMIH B,
OOmwmii tuian crpoenus. ['mapodunsHO-THAPOPOOHBIE cBoMcTBa. Kiaccudukamnms
munuaoB. buonormueckue ¢ynkmun munuaoB. AT®. Ctpoerne monexyiasl ATO.
buonornueckue Gpynknum ATD. BuramuHb 1 OMOJOTHYECKU aKTUBHBIC JTOOABKH,
UX 3HAaYeHWEe B JKU3HU OpraHu3Ma uesjoBeka. [WMo- W aBUTAMMHO3BI HUX
ITOCJIE/ICTBHSL.

OK 04

Tema 1.5.
CtpykTypHO- HyHKIIMOHATBHAS

Opranu3zanus KJIeToK 3yKaproT 1
IIPOKApUOT

Conep:kaHue y4eOHOIro MaTepuaJia:

Knerounas teopus (T. 1lIBann, M. [neiinen, P. Bupxos). OcHOBHbBIE NOJIOKEHUS
COBPEMEHHOM  KJIETOYHOM TeopuH. Tumbl KJIETOK: JyKapuOTHYeCKas U
npokapuoruyeckas.  CpaBHUTENbHas  XapaKTEpUCTHUKAa  KIETOK  JYKAapuOT
(pacTuTenbHOM, KUBOTHOM, TIpuOHON). CTpoeHHE NPOKAPUOTUYECKON KIIETKH.
Oco0OeHHOCTH CTpOEHUs TeTepoTpoPHON U aBTOTPOGHOM MNPOKAPHUOTHUECKHUX
kietok. CTpoeHHe IUIa3MaTUYecKod MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3
MJIa3MaTHYECKYI0 MeMOpaHy: MAcCHUBHBIM M aKTUBHBIA. DHAOLMTO3: MHHOIIMTO3,
¢aronuTo3. Dx301uTo3. O60I0YKa WK KIeToyHas cTeHka. CTpykTrypa U QyHKIUU
KJIIETOYHOW CTEHKH pacTeHuidd, rpuOoB [lurommasma. I[lurozons. Ilutockener.
OpnomMeMOpaHHbIe OPraHOMIbI KIETKU: dHAoIUIazmaTrueckas cetb (D11C), anmapat
['onpmxK, TU30COMBI, TEPOKCHUCOMBI, BAKYOJIM PACTUTEIBHBIX KIIETOK. CTpoeHue u
GyHKIIMH  OJHOMEMOpaHHBIX OpraHouioB kieTku. Kiertounsiii cok. Typrop.
[lonyaBTOHOMHBIE OpPraHOMJbI KJIETKU: MHUTOXOHJPHUH, IUIACTHBI: XJIOPOILJIACTHI,
XPOMOIIIIACTHI, JIGHKOIIACTBI, X CTPOCHHE U (PYHKUUU. SAepHbIil annapaT KIETKH,
ctpoenue ¥ QyHkuuu. HememOpaHHbIE OpraHoufbl KJIETKH: PHOOCOMBI,
MHUKPOTPYOOUKH, KIETOUHBIM HeHTp. OpraHouabl ABMKEHHS: PECHUUKU U KI'YTHKH.
Crtpoenue u (yHKIMM HeMeMOpaHHBIX OpraHouaoB KieTku. bakrtepuu. OOmas
xapakrepucTuka. [lonsaTue mramm.

OK 01
OK 02
OK 04




Tema 1.6. CTpyKTYypHO-
(pyHxuuoHaJIbHBIE (PAKTOPDLI
HACJIeICTBEHHOCTH

Conep:xanue y4e0HOro MaTepuaJia:

CrtpoeHne XpoMOCOM. XPOMOCOMHBIM Ha0Op KJIETOK, TOMOJIOTMYHBIE U
HETOMOJIOTMYHBIE XPOMOCOMBI, TAIUIOMIHBIA U TUILTOUIHBIN Habop. HykinenHoBsie
kucnorel. JIHK wm PHK. Crpoenne HyxienHoBbIX KucioT. Hykneoruasl.
Kommnemenrapusie azotrcteie ocHoBanus. [IpaBuno Yapradda. Ctpykrypa JHK —
IBOWHAs crupanb. MectoHaxoxaeHue u oOuonorndeckne ¢ynkumu JIHK. JTHK-
skcneprusa. Buasl PHK. @ynknuu PHK B kitetke

OK 01
OK 02

Tema 1.7. IIponieccsl MaTpU4YHOIO
CHHTE3a

Conep:xaHue y4eOHOT0 MaTepuaJa:

Matpuunsiii  cunte3 JIHK — pemmmkanus. Ilpuanuner  perumkanuu  JIHK.
Mexann3m  permukaumn  JIHK.  Pemapamms  JIHK  (noperuiekatuBHas,
MOCTPEIUIEKaTUBHAS ). Peaxiuu MaTpPU4YHOIO CUHTE3A. [IpuHnun
KOMIUIEMEHTAPHOCTH B  peakuusx marpuuHoro cuHTe3a. JHK wu  reHsi.
I'eHeTnyeckuit KO, €ro CBOMCTRBA.

Tpanckpunuua — Marpuunblid cuHTe3 PHK. Tpancnsuus u e€ stambl. YcnoBus
6uocunresa 6enka. Ctpoenue T-PHK u xonupoBanue aMmuHokuca0T. Poib pubocom
B OMocuHTE3€ Oeka

OK 01
OK 02

Tema 1.8. HekiieTouHbIe
(opmbl KHU3HU

Conep:kaHue y4eOHOT0 MaTepuaJa:

Bupycsl — HekyieTodHble (GOpMBI KHU3HH W OOIuraTHeie mapa3uThl. CTpoeHHe
MIPOCTBIX U CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaroB. KU3HEHHBIN UK
JIHK-conepsxamux Bupyco, PHK-conepkamux BupycoB, OGakrepuodaros. BUY,
rernaTuT 4eoBeKka. Bupycel u 6akTepuu: CXOACTBa U Pa3IHyus.

OK 02
OK 04

Tema 1.9. O0MeH BelecTB U
IIpeBpamenue 3Heprum B
KJIeTKe

Conepxanue yue0HOro MaTepHuaJia:

AccuMUISIMA M JUCCUMIIIALUS — JBE€ CTOPOHBI Meraboiu3ma. Turel oOMeHa
BEIIECTB: aABTOTPOPHBIA U  TeTepOoTpOHBIA, a’poOHBII W  aHA’POOHBIIA.
OHeprernyeckoe obecriedeHue KieTku: rmnpespaiienue ATO B oOMEHHBIX
npoueccax. POEpMEHTATUBHBIM XapakTep peaklUuid KIETOYHOro MeTadosu3ma.

OK 02




[lepBUYHBII CHHTE3 OpPraHUYECKUX BeELIECTB B KieTke. [lmactmyeckuid oOMeH.
@®orocuHTe3. XEMOCHHTES.

AHa3poOHBIN HHepreTuueckuil oOMeH. AHa’poOHbIE OpraHu3Mbl. bpokenue,
aBTOTPOGHBIN U reTepoTpOdHBIN TUII MUTaHUSA. AHAIPOOHBIE MUKPOOPTaHU3MBbI KaK
OOBEKTbl  OMOTEXHOJOTHHM. JTambl SHEpreTudeckoro obmeHa. [numkonus.
buonoruueckoe OKMcIEHUE, NN KIIETOUHOE JIbIXaHUE

Tema 1.10. X)Ku3HeHHBII UK Coaepxanue yueOHOro MaTepuaJa: 6 OK 02
Knerounslii nukn, ero mnepuoisl u peryisuus. llepuoabr wuHTEepdaszbl HX

Kietkn. Muros. Metios ocobenroctn. JluddepeHrmanus KIeTKH M apecT KIETOYHOTo IMKia. JleneHne OK 04
KIeTKM — MuTOo3. CTaaum MuUTO3a M Ipoucxojsdmue mpoueccel. Kapuokunes u
IUTOKWHE3. buosiornyeckoe 3HaueHre MUTO3a. Meno3 — penyKIMOHHOE JIeJICHHUE
KJICTKH.
Cragun Mmeiio3a. Meiio3 — ocHOBa 1o10BOro pa3MHoxeHus. [loBeaeHre xpomocom B
Mmenose. Kpoccunrosep. buonoruueckuii cmbici meiio3a. DddexTs Meiioza. Melio3
B KU3HEHHOM LIMKJIE OPIaHU3MOB.

Paspnen 2. Ctpoenue u GpyHKUMH OPraHu3mMa 52

Tema 2.1. Ctpoenue opranuzma |Coaepskanue yueOHOro MaTepuaJa: 4 OK 02
OnHoknerounsle opraHusMbl. KonoHuangbHble OpraHu3Mbl. MHOTOKJIETOYHBIE I%I<< {)‘;
OpraHu3mbl. B3auMOCBs3p YacTe€ll MHOTOKJIETOYHOrO opraHusma. @DyHknus. K 3'2

Opranel ¥ cuCTeMbl OpraHoB. AmmapaTsl OpraHoB. I'omeocra3 opraHusma M €ro
MOAJEPKAHUE B IPOLECCE IKUZHENECATENBHOCTH. @DyHKIMOHAJIbHAsg CHCTEMA
opraHoB. TkaHu pacreHuil. TkaHu >XKUBOTHBIX M 4YesoBeka. OpraHbl pacTEHHH.
OpraHbl ¥ cUCTEMBI OPraHOB J)KUBOTHBIX U YEJIOBEKA. 3HAUEHUE OIOPHI, ABM)KEHUS,
NIUTaHMs, JbIXaHUs, TPAHCIOPTA BELIECTB, BBIICICHMS, 3allUThl. 3HAYECHUE
MIPOSIBJIEHUS PA3APaKMMOCTH M peryssiuu. TeopeTHuyecKuil Martepual MU3ydaercs
yriayOJIeHHO Ha IpUMEpE OpraHu3Ma yenoBeka. TkaHu, OpraHbl U CUCTEMbI OPIaHOB




pacTeHui U )KUBOTHBIX PACCMATPUBAIOTCS 0030PHO.

Tema 2.2. ®opmbl Coaepxanue yueOHOro MaTepuaJa: OK 02
[IK.3.2.
Pa3sMHOXKEHHUs1 OPraHU3MOB @opMbl pa3MHOXKEHHs OpraHu3MoB. becnosoe M mosioBoe pa3MHOKeHHE. Bumbl
0€ecroJioro pasMHOXKEHHUsS: MPOCTOE JEJeHHE HaJBOE, IMOYKOBAaHUE, Pa3MHOKEHUE
CIOpaMH, BEreTaTMBHOE Pa3MHOXKEHUE, (parMeHTanus, kioHupoBaHue. Ilomosoe
pasmMHOkeHue. TeopeTuueckuil marepuan Hu3ydyaeTcs YIayOJIEHHO Ha IpuUMepe
opraHusma 4yeioBeka. Pa3MHOXeHHE PAcCTeHHUH M SKUBOTHBIX pPAcCMaTPHUBAIOTCS
0030pHO.
Tema 2.3. Onrorenes xxuBoTHbix |Coaep:kaHue y4eOHOr0 MaTepHaJa: OK 02
" I'ameTorenes y xuBOTHBIX. CriepmaroreHes3 u ooreHe3. CTpoeHHE MOJIOBBIX KIIETOK. OK 04
OmnofoTBOpeHHe U SMOpHOHAIBHOE pa3BUTHE KUBOTHBIX. [lapTeHoreHes.
YeJI0BEKa

DOmMOpuorenes (Ha npumepe iaHreTHuka). Crtaauu smOpuorenesa. Poct u pazsutue
KUBOTHBIX. [locTamMOpuoHanpHBIM mepuoi. IIpsmMoe u HempsMoe pa3BHTHE.
Pa3Butne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX IKHUBOTHBIX.
Craguy MOCTOIMOPHOHAIBHOTO Pa3BUTHUS y KUBOTHBIX M 4yesoBeka. llepuopbl
OHTOTEHE3a 4yelloBeKa. bruonornueckoe crapeHue u cMepThb. [ 'epoHTONIOTHA

Tema 2.4. OHTOreHEe3 pacTeHU

Conep:xanue yue0HOro MaTepuaJia:

I'amerodut u cnopodur. PazmHoxkeHne u pasButue Bojgopocieil. PazMHoxxeHue u
pa3BUTHE CIOPOBBIX pacTeHuid. PasMHOKeHHE M Pa3BUTHE CEMEHHBIX PACTCHHIA.
Pocrt. [leprosl oHTOreHE3a pacTeHHIA

Tema 2.5. OCHOBHEIE ITOHSITHS
TCHCTHUKHU

Conep:kanue y4eOHOIro MaTepuaJia:

I'eHeTMka Kak Hayka O HacJIEACTBEHHOCTM M HW3MEHUYHMBOCTH OPIaHU3MOB.
OCHOBHbIE TEHETHMYECKHE TMOHATUS U cuMBOJbl. ['eH. ['eHotun. ®enortur.
AnnenbHble TeHbl. AJbTEpHATHBHBbIE NMPU3HAKU. JIOMUHAHTHBIH U pELECCUBHBIN
npusHaku. ['omo3urora m rerepo3urora. Yucras nuuusa. ['mbpuasl. OcHOBHbIE
METOJIbl  T€HETHKH: THUOPHUIOJIOTMYECKUH, IMUTOJIOTMYECKHE, MOJIEKYJSIPHO-




TCHCTUYCCKUC

Tema 2.6. 3akoHOMEpHOCTH Coaepxanue y4eOHOro MaTepuaJa: OK 02
3akoHOMepHOCTH oOOpa3zoBaHusi ramer. 3akoHbl [. Menaens: MonoruGpumaHOe OK 04
HacICAOBAHUA ckpeuuBanue. [IpaBuio NOMHUHHMpOBaHUSA: MOJHOE M HEIMOJHOE JTOMUHHUPOBAHUE. HK.3.2.
3akoH eAuHOOOpa3usi TEepPBOrO TMOKOJEHHs. 3aKOH pAacCIICIUICHUS MPU3HAKOB.
[{uTomornyeckue OCHOBBI MOHOTHMOPUIHOTO CKpeIIMBaHUA. [ umore3a YHCTOTHI
ramMer. AHanu3upymoollee CcKpemuBaHue. JluruOpunHoe ckpemuBaHue. 3aKOH
HE3aBUCHUMOI'O HACJIEAOBAHUS IIPU3HAKOB.
[TonmuruGpuaHOE HACIEAOBAaHHUE B €T0 3aKOHOMEPHOCTH
Tema 2.7. Bzaumonericteue reHoB |Coaep:kaHue y4eOHOro MaTepHuaJia: OK 01
I'enoTun kak 1enocTHas cucreMa. MHOKECTBEHHOE JieicTBUE reHOoB. [lneitorponus.
MHOK€eCTBEHHBII aJUJICIIA3M. B3aumoneiicteue aJIJIEIbHBIX TE€HOB. OK 02
KonomunupoBanue. B3aumoneiictBue HeawieabHbIX reHOB. KOMILJIEMEHTApHOCTD.
Onucras. [lonmumepus
Tema 2.8. CueruieHHOe Coaepxanue yueOHOro MaTepuaJa: OK 01
3akonbl T. Moprana. CuemieHHOe Hac/ieJ0BaHUEe TeHOB, HapylleHue OK 02
HacyenoBatue npu3Hakos cuemyieHHsi. XPOMOCOMHAsi TeOpHsi HACJHeACTBeHHOcTH. I'eHeTHueckoe 1K.3.2.
KapTUpoBaHue XxpomocoMm. Mcnob30BaHne KPOCCHMHIOBEpa VISl COCTABJICHUS
reHeTHYeCKNX KapT XpOMOCOM
Tema 2.9. ['enetnka nosna Coaep:xkaHue y4eOHOIro MaTepuaJia: OK 01
XPOMOCOMHBII MEXaHU3M OIPEJIEICHHS 110J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI. OK 02
I'omorameTHelii M rereporaMeTHbI IOJ. ['eHeTHyeckass CTPyKTypa IIOJIOBBIX
xpoMocoMm. HacnienoBanue mpu3HaKkoB, CIETUIEHHBIX C ITOJIOM
Tema 2.10. 'eneruka yenoBeka  |Coaep:kaHue yueOHOro MaTepHaJa: OK 01
Kapuorun demoBeka. MeToabl M3ydeHUs T€HETUKU YEJIOBEKA: IE€HEaJIOTMYeCKUM, OK 02

OJIM3HEIIOBBIH, UTOTeHETHYECKHM, OMOXMMUYECKUI, MOMYJISIIIHOHHO-




cratTucTuueckuii. HacienacTtBenHble  3a00jeBaHMS  4YeJlOBEKa. [ EHHBIE W
XPOMOCOMHBIE 0ose3Hn YEJI0BEKa. bonesnn c HAaCJIEACTBEHHON
MPEAPACIIONOKEHHOCTHI0. 3HAUYECHHUE MEIUIIMHCKON IeHETUKH B MPEIOTBPAIICHUH U
JICUCHUH I'CeHCTUUCCKHUX 3a00JICBaHMI YeI0BEKa

Tema 2.11. 3akoHOMEPHOCTHU
W3MEHYUBOCTH

Conep:kaHue y4eOHOT0 MaTepuaJa:

B3anmopeiictBue rTeHotMna W cpeAasl  npw  (GopmupoBaHuM  (PeHOTHIIA.
N3MeHunBOCTh Tipu3HaKoB. KauecTBEeHHbIE M KOJWYECTBEHHbIE MpU3HAKU. Bubl
W3MEHYMBOCTH: HACJICACTBEHHAs M HCEHACJEICTBCHHAs. 3aKOH TOMOJIOTHYECKHX
psinoB B HacneacTBeHHOM n3MenunBocty (H.M. BaBunoB). Moaudukanuonnas, uin
(beHoTUnuYecKas U3BMEHYHUBOCTh. PoIb cpelibl B MOAM(PUKAITMOHHON N3MEHYHBOCTH.
Hopma peakuun npusHaka. BapualnMOHHBIM psAx W BapualMOHHAas KpUBasl.
XapakrepucTuka MOIU(GUKANMOHHOW HW3MEHUYMBOCTH HacnencTBeHHas, wiH
TeHOTUIINYECKasi M3MEHYUBOCTh. KOMOWHAaTHBHAs W3MEHYMBOCTh. MyTallMOHHAs
W3MEHYMUBOCTh. Buabl MyTalui: reHHblE, XPOMOCOMHBIE, I'€HOMHBbIE. [IpuunHBI
BO3HUKHOBEHHMS MyTallli

OK 01
OK 02
OK 04

Tema 2.12. Cenexkuusi OpraHu3MoB

Conep:kaHue y4eOHOT0 MaTepuaJa:

Cenekius Kak Hayka. MeTo/bI CENeKIIMOHHON paboThl. ['eTepo3nc u ero mpuvnHAI.
HckyccTBeHHBIM 0TOOpP: MAcCCOBBIM M WHIWBUIYAIBHBIA. DTambl KOMOMHAITMOHHON
cenekiuu. CopTt, mopoja, MTaMM. AJTOPUTMBI PEIICHHE 3a7a4 Ha Ompe/ecHUue
BO3MOKHOTO BO3HUKHOBEHHS HACJICACTBEHHBIX IPU3HAKOB 110  CEJICKIIHH,
COCTaBJICHHE T€HOTUITUYCCKUX CXEM CKPEIIMBaHUS

Pa3znea 3. Teopusi 3BoJIonumn
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OK 01
OK 02

Tema 3.1. Mcropus
9BOJIIOLIMOHHOTO YUEHHMS

Coaep:xaHue y4eOHOIro MaTepuaJia:

[lepBpie  HBONIOLIMOHHBIE KOHIEMIMU. ['pagyanucTtuyeckas SBOIIOIUOHHAsS
konuenmus JK.b. Jlamapka. JIBwkymwue cunsl 3Bomtouud. Kpeanumonusm u
tpancpopmusM. Cucremaruka K. JIunnes u e€ 3HaueHue 11t GOpMUPOBAHUS UACH
sBOoNMOLMU. [Ipennoceuiki BO3HMKHOBEHHUS JapBUHU3MA. OBOJIOLMS BHIOB B
npupozge. boppba 3a cymiectBoBanue. EctecTBeHHBIH 0TOOp. JlMBepreHuus

OK 02
OK 04




Tema 3.2. VcTtopus
9BOJJIIOIITMOHHOI'O YUCHUA

MIPU3HAKOB U BUI000pa3oBaHue.

OcHOBHbBIE TIOJNIOXKEHUSI CHHTeTHYecko Teopun sBomouuu (CTI). Ponb
HBOJIIOIIMOHHON TEOPUU B OPMUPOBAHUN HAYUHOU KapTHUHBI MUPA

Tema 3.3. MukposBoIIOLMS

Coaep:xaHue y4eOHOIro MaTepuaJia:

MuKposBOMIONMSA M MAaKpOJ3BOJIOLMSA KaK dTallbl JBOJIIOIMOHHOIO IpOIEcca.
['enernyeckue OCHOBBI 3BOJIOLUU. MyTanuu U KOMOMHALIMM KaK 3JI€MEHTapHBIN
ABOJIIOLMOHHBIN MaTtepral. [lomynsanus kak aneMeHTapHasi €IMHHALA SBOJIOLHH.

HBwxkymme  cuiabl  (pakTopsl)  dBomonuu.  MyTalMOHHBIA  TMpollecC U
KOMOMHATHUBHAS M3MEHYUBOCTb. Murpanus. N3onsuus TTOITYJISILIHIA:
reorpaduueckass  (IPOCTpaHCTBEHHAs),  Owoyiornyeckass  (pernpoayKTHUBHAS).
EcrectBennbiii  oTO0p — HampaBisoomuid  (paktop dBomonmu. boprba  3a
CYIIIECTBOBAaHME KAaK MEXaHM3M JIEUCTBHUS €CTECTBEHHOTO OTOOpa B TMOMYJISIIUSX.
Bun wu ero «kpurepunm (mpusHaku). BupooOpasoBaHue kak — pe3ynibTar
MHKPOIBOJIOLIMH.

OK 02

Tema 3.4. MakposBostonus

Conepxanue yue0HOro MaTepuaJia:

MaxkposBomtorus. @opMbl U OCHOBHBIE HampaBlieHUsi MakpodBoitoiuu (A H.
CeeproB). Ilytm moctmkeHuss OHOJOTHMYECKOro mporpecca: apomMopdos,
uanoananTanus, oomas aereHepanus. MeToapl U3y4eHHsT MaKpOAIBOIIOLNU. 3aKOH
3aposbimeBoro cxojctBa (3akon K. bapa). buoreneruueckuii 3akon (D. I'ekkens,
@. Mromiep). OO1Ire 3aKOHOMEPHOCTH (ITPaBHIIa) BOIOIUU

Tema 3.5 I'unioressl u Tepun
BO3HUKHOBEHUS )KU3HU HA 3eMIIE.

Copep:kaHue y4eOHOT0 MaTepuaJa:

T'unore3sl u TEOpHUn BO3HHUKHOBEHUSI JKU3HM Ha 3eMIie: KpCalluOHHU3M,
CaMOTIPOM3BOJIbHOE  (CIIOHTAHHOE) 3apOXKICHHE, CTAllMOHAPHOE COCTOSHHE,
MaHCIIepMUsI, OMOTI0I3.

OK 02




Tema 3.6 Bo3HukHOBeHUE U

pa3BUTHE )KU3HU Ha 3emiie

Hauano opranndeckoid »sBosonuu. [losBieHne mNepBBIX KIETOK. DBOJIOLUS
MeTaboim3mMa. OBOJIONMS  TEPBBIX  KIETOK. [IpokapuoTel U JyKapHOTHI.
[IponcxoxaeHNEe MHOTOKJICTOYHBIX OpPraHW3MOB. BO3HMKHOBEHHWE OCHOBHBIX
HapcTB AyKapuoT. OCHOBHBIE YEpPThI 3BOJIOLMHM PACTUTEIBHOrO Mupa. OCHOBHbIE
YepThI SBOTIOIMH KUBOTHOTO MUPa

Tema 3.7. IIpoucxoxnenue

YCJIOBCKA — aHTPOIIOI'CHE3

Conep:kanue y4ye0OHOIro MaTepuaJia:

AHTponosioruss — Hayka o uenoBeke. CHcTeMaTHYeCKOe IOJIOKEHUE YeIOBEeKa.
CXO)ICTBO YCJIOBEKa C JKUBOTHBIMU. Orinnyust d4ejioBeKa OT KUBOTHBIX.
[IpsimoxoskeHre ¥ KOMIUIEKC CBSI3aHHBIX C HUM MpU3HAKOB. Pa3BuTHe ronoBHOTO
MO3ra M BTOpPOW CHUTHaIBbHON cucTeMbl. COOTHOIICHHE OHOJIOTMYECKUX |
colMaJbHBIX (AaKTOpOB B aHTpororeHeze. OCHOBHBIE CTaJUU AHTPOIOTEHE3a.
JlpronuTekn — MpeAKH 4YeloBeKa U 4eloBeKooOpa3HbIX 00e3bsH. [IpoToanTpomn —
MIPEIECTBEHHUK YelloBeKa. ApPXaHTpon — JApeBHeiumii yenosek. [laneoantpon —

ApeBHUIl uesnoBek. HeoaHTponm — 4YelOBEK COBPEMEHHOI'O THUMA. OBOJIIOLUSA
COBpEMEHHOro 4enoBeka. YesnoBeueckue pacbl. OCHOBHbIE OOJbIINE PaChl:
eBporieouiHas  (eBpasuiickas), HEerpo-aBCcTpaJiouHast  (3KBAaTOpHAJIbHA),

MOHTOJIOMaHAaA (8.3I/IaTCKO-aMepI/IKaHCKa$I). BpeMH n MCCTO BO3HHUKHOBCHHA
YCJIOBCYCCKHUX pac. EnuHcTBO YenoBeueckux pac

OK 02
OK 04




Pa3zoen 4. Ikonozusn
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Tema 4.1. DxojiornyecKue
(haKkTOpBI ¥ CPEJIbI KU3HH

Coaep:xaHue y4eOHOIro MaTepuaJia:

CpGI[BI oOuTanus OpTraHHU3MOB: BOJHAaA, HAa3€MHO-BO3AylIHasd, IIOYBCHHAsI,
BHyTpHOpraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUus
opranu3MoB. [IpucnocoOneHus OpraHu3MoB K KH3HU B pa3HbIX cpenax. [lonstue
sKkonoruueckoro (akropa. Kiaccuduramms skomormueckux (akropos. [IpaBuio
muanmymMma 1O. JIubuxa. 3akon TosnepantHocT B. Hlendopna

Tema 4.2. [Tonynsauus,
COO0O0IIIECTBA, DKOCUCTEMBI

Conep:xanue y4e0HOro MaTepuaJa:

DKoJIOTUYECKasi XapakTEePUCTHKA BUAA U MOMYJALMH. JKOJOTUYECKAsl HUIIA BUJA.
DKOJIOTHYECKHE XapaKTepUCTHKU monyisnud. CooOmiecTBa M 9KOCHUCTEMBI.
buoueno3 u ero crpykrypa (B.H. CykaueB). CBsiz3u MeXay oOpraHu3smMamMu B
ouoreHo3e. CTPYKTYpHBIE KOMIOHEHTHI SKOCUCTEMBI: TMPOAYIIEHThI, KOHCYMEHTHI,
penyteHTsl. KpyroBopoT BemecTB ¥ MOTOK SHEPTUU B 3KocucTeme. Tpodudeckue
YPOBHH. AHTpOTIOTEHHBIE SKOCUCTEMBI. ATPO3KOCHUCTEMBL. OTtnnunst
arpo’KOCUCTEM OT OHMOreoleHO30B. YPpOo3KOocUCTEMBI. OCHOBHBIE KOMIIOHEHTHI

ypOo3KocHucTeM

OK 01
OK 02
OK 07

Tema 4.3. Yuenue o 6uocdepe.

Tema 4.4. 3akoHOMEpHOCTH
CYIECTBOBaHUS OMOC(EpHI.

Coaep:xaHue y4eOHOIro MaTepuaJia:

buocdepa — xuBas oOomouka 3emun. Pa3Butue mpezactaBieHuit o Ouocdepe B
tpynax B.W. Bepnaackoro. Obnactu Ouocdepsl u e€ coctaB. JKuBoe BeliecTBoO
o6uocdepsl U ero PyHKIUU.

3aKOHOMEPHOCTH CyIecTBOBaHUS Ouocdeprl. OcobeHHOCTH OHOCheEpbl Kak
ro0abHOM PKOCUCTEeMBL. J[nHamMu4eckoe paBHOBecue B Omochepe. Purmudnocts
sBieHuit B Ouocdepe. KpyroBopoTbl BemecTB M OHOT€OXUMHUYECKHE ITUKIIBI.
['moGanbHbIe 3KOIOrHYECKUE MPOOIEMbI COBPEMEHHOCTH U IIYTH UX PEILICHUs

OK 01
OK 02
OK 07

Tema 4.5. Bausuue
AHTPOTIOreHHOTO (haKTOpa Ha

ouochepy

Conepxanue yue0HOr0 MaTepuaJia:

AHTponoreHHble  BO3JeicTBUS  Ha  Ouocdepy. 3arps3HEHUs Kak  BUJ
aQHTPOIIOTEHHOT'0 BO3ACUCTBUS (XUMHUYECKOE, (PU3NUYEeCcKOoe, OMOJIOrHUECKOEe, OTXO0/IbI

OK 01
OK 02
OK 04
OK 07




MPOU3BOJICTBA W TMOTpeOsieHus1). AHTPOTIOTCHHBIE BO3JCHCTBUS Ha atMmocdepy. [K.1.2.

BosgeiictBust Ha ruzapocdepy (3arps3HEHUs U UX UCTOYHUKH, UCTOLICHHUS BOJ).

BosneiicTBust Ha nurocdepy (aerpanaius movBbl, BO3JICHCTBAE HA TOPHBIE MOPOJA,

Hezpa). AHTPOIOTCHHBIE BO3ACHCTBHS Ha OHMOTHYECKHEe coolmecTBa (Jieca u

pacTuTenbHbIe CO00IEeCTBA, JKUBOTHBIN MUD)
Tema 4.6. Binusiaue Coaepxanue yueOHOro MaTepuaJa: OK 02
COLIMATIbHO-IKOJIOTUYECKUX 3nm0poBbe U ero cocrapisomue. OakTopbl, MOJOXKUTEIBHO U OTPULIATEIBHO OK 04
(hakTOpOB Ha 3710POBBE BIMSIONINE HA OpPraHW3M 4YeJIOBeKa. BpeaHble TPHUBBIYKHU: TOCICACTBUS U OK 07
YeJI0BeKa [IK.3.2.

npodunaktuka. [IpoOrema TEXHOTEHHBIX BO3JCUCTBUN Ha 370POBbE YeIOBEKA
(37eKTpOMarHuTHLIE TOJIS, OBITOBAST XUMHSI, U30BITOUHBIE IIIYMBI, paAHalus U T.IL.).
Anantanys opraHM3Ma 4YeJoBeKa K (hakropam OKpyXkaromled cpenbl. 3alluTHbIE
MEXaHHU3Mbl OpraHu3Ma YeIoBeKa.

310pOoBBE u paboTOCITOCOOHOCTD. [TpuHIUTIBT dhopmMupoBaHHS
30poBbecOeperaroniero nopeaeHus. Guzndeckass akKTUBHOCTh U 37I0pOBbe. [ pyTimb
310poBbsi. OCHOBBI 3aKaJMBaHHUSA. DHOXMMHYECKHE aCHEKThl PAIOHAILHOTO
nutanus. [Ipasuia

0€301MacHOr0 UCIOIb30BaHMsI OBITOBBIX MPUOOPOB U TEXHUUECKHUX YCTPOUCTB.

Pa3nena 5. buojgorus B :KU3HHU

Tema 5.1. buorexHoigoruu B
JKU3HU KaKIOr0

Coaepxanue y4eOHOro MaTepuaJa:

buotexHonorus kak Hayka U Ipou3BoJACTBO. OCHOBHbIE HANIPABICHHUS COBPEMEHHOM
ouorexHonorud. Metoasl OuoTexHonoruu. OOBEKTHl OHOTEXHOJOTHH. ITHKA
OMOTEXHOJIOTMYECKHX M FeHETUYECKUX IKCIIEpUMEHTOB. [IpaBuiia moucka u aHaau3a
OMO03KOJIOrMYecKO MHPOPMALIUU U3 PA3IMYHBIX MCTOYHUKOB (Hay4Has U y4eOHO-
Hay4Has JUTepaTypa, CpeICTBA MacCOBOM nH(popmanmu, cetb IHTEpHET U IpyTHEe)

Pa3zgea 6. buojkoJsiornyeckue ccjaeI0BaHuA




Tema 6.1. OcHOBHEBIE
MeTtoabl 0MO3KOIOrHYECKUX

HUCCIIETOBAaHUN

Conep:xkaHue y4eOHOT0 MaTepuaJa:

Hayunsiit meron. Meronsl  OMOIKOJIOTMYECKHUX — MCCIEIOBAHUM:  TIOJIEBBIE,
na0opaTopHble, HSKCHEpUMEHTalbHble. MOHUTOPUHI  OKpYXarolled  Cpeabl:
JIOKaJIbHBIHN, pETHOHABHBIN U I1100adbHbIN. MeToabl OUCKa, aHaau3a 1 00paboTKH
MHOPMALIUU O IPOEKTE B PA3TUUYHBIX HCTOUHUKAX

OK 01
OK 02
OK 04
OK 07

IIpomeskyTOUHAs aTTEeCTALMSA

DK3aMeH
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3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUTLJIMHBI

3.1. Kabuner «buonocuu», OCHAIICHHBIH OO0OpyJIOBaHHUEM: MeOeNb, JOCKa, Mel,
HarJsHbIe TOCOOMS (KOMIUIEKThI Y4YeOHBIX TaOJNHIl, IUIAKaTOB), TEXHUYECKUMHU CpPEICTBAMHU
0o0y4eHHs: KOMIBIOTEP C YCTPOHCTBAMH BOCIPOM3BEIEHHUS 3BYKa, MPUHTEP, MYJIbTHMEIUA-
MIPOEKTOP C IKPAHOM, YKa3Ka-Mpe3eHTep s Mpe3eHTaIUi.

3.2. UupopmannoHHoe o0ecneyeHne peain3alui NpPorpaMmMbl

1. Jlna peanuzauuu mporpaMmbl OMOIHOTEUHBIH (OHA 00pa30BaTENBHON OpraHH3aLUH
JIOJDKEH UMETh MeYaTHBIC H/WIIN JJICKTPOHHBIE 00pa30BaTellbHbIC M HH(OPMALMOHHBIE PECYPCHI,
PCKOMCHAOBAHHBIC IJII UCIIOJIB30BAHUS B O6pa3OBaTCJIBHOM nmponecce, HE CTapuic IATU JICT C
MOMCHTA U34aHHUA.

2. PekoMmeHayeMble TI€YaTHBIC W3JIaHUS TI0 peaau3aluu  00I1Ieo0pa3oBaTEILHON
JAUCHUIIIMHBIIPCACTABIICHBI B MCTOAUYCCKUX PCKOMCHAAUAX 110 OpraHrU3allun O6y‘-IeHI/ISI.

3.2.1. OcHOBHBIE MEYATHBIEC U3TAHUSA

1. bBuonorus 6a30BbIiil 1 yriryonennsiii ypoBHu. 10 xmacc nox pen. M.b. Aragonosoii, B.1.
CuBornazosa.- M: Jlpoda, 2024 r.
2. buonorus 6a3oBbiii u yriayOneHHsii ypoBHH. 11 kiacc nox pea. U.b.
Aradonosoii, B.I1. CuBornasosa.- M: [Ipocda, 2024 .

3. buonorus 6a3oBsiit ypoens CI1O non pen. U.b.Aradonosoii, B.11. CuBornasosa.- M:
ITpocsemenue, 2025 r.

JlonoaHUTENbHEIC MCTOYHHUKH;

1. buonorusa. Ob6mas ouonorus. [IpobunsHeiii ypoBenb. 10 kmace, moa pea. B.b.3axaposa. —
M.: lpoda, 2023

2. bwuonorusa. O6mas 6uonorus. [IpoduneHeiii ypoBens. 11 kmace, mox pea. B.b.3axaposa. —
M.: ipoda, 2023

3. Koznoa W.U., Mycrapua A.I'., Boakos W.H. buonorms. OOO W3parenbckas rpymnmna
I'DOTAP- Menua, 2024 r.

4. Vonnesa A.1O. buonorus. Bech mkonpHbIN Kypc B cxemax u Tabnunax. — M., 2024
5. Jlykarkun A.C., Pyuun A.b., CunaeBa T.b. u np. buonorust ¢ ocnHoBamu
AKOJIOTUU: YYeOHUK JJIs CTY/I. YUpekACHUH BhICIL. oOpazoBanus. — M., 2024

6. MamonToB C.I'., 3axapoB B.b., Ko3nosa T.A. buonorusi: y4eOHUK Ui CTYA. YUpEKACHUN
BbICII. 0Opa3oBanus (6akanaBpuar). — M., 2024

7. Hukutunckas T.B. buonorus: kapmaHHbIi cipaBouyHuK. — M., 2022

8. Cwusornazo B.U., Aradonosa U.b., 3axaposa E.T. buonorus. O6mas Ouonorus: 6a30BbIii
ypoBeHb, 10—11 kiacc. — M., 2024

9. Cyxopyxona JI.H., Kyumenko B.C., BanoBa T.B. buomnorus (6a3oBsiii ypoerb). 10— 11
knacc. — M., 2024



4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCHUTLJIAHBI

PesyabTaTsl 00yyeHus

Kputepun onenkn

MeToabI OIEHKH

- 3HAHUA 0 MECTEC nu pOHI/I
Ouooruu B CHCTEME
C€CTCCTBCHHBIX HayK, YMCTB
BJIaJI€Th CHUCTEMOU

OMOJIOTMYECKUX 3HAHUM, KOTopas
BKJIFOYACT:

OCHOBOTIOJIAraoIue
OMOJOrMYEeCKHe  TepPMUHBI U
noHATUs (KU3Hb, KIIETKA, TKaHb,
opras, OpraHu3M, BU]I,
MO JISIITHS, HKOCHUCTEMA,
OMOIICHO3, ounocdepa;
MeTa00JIn3M, roMeocCTas,
KJICTOYHBIN UMMYHHTET,
OnocuHTe3 Oenka, OMOMOIUMEPHI,
JTUCKPETHOCTb,  CaMOPETyJIALHs,
CaMOBOCITPOU3BEICHNE,
HACJIEJICTBEHHOCTD,
U3MEHYNBOCTb,
SHEPro3aBUCUMOCTb, pocr,
pa3BUTHE);

OMOJIOTHYECKHE TEOPHH:
kierouHas teopus T. [lIBanna, M.
meitnena, P. Bupxosna;

KJIOHAJIbHO-CEJIEKTUBHOTO
nmmynutera II. Opmux, HW.N.
MeuHuKkoBa, XpOMOCOMHAasi TEOPUS
HacnencreeHHoctu T. Moprana,
3aKOH 3apo/ibliieBoro cxoacrtsa K.
bapa, »BomtonmonHas teopus Y.
JlapBuHa, CUHTETHYECKas TEOpHs
9BOJIIOLIMH, TEOPHsI aHTPOIIOTeHEe3a
4. HapsuHa, TeopuUs
ouoreornieno3za B.H. Cykauépa;
yuenuss H.M. BasumoBa - o
[EHTpax MHOT'000pa3ust "
MPOUCXOKICHUS KYJBTYPHBIX
pacrenuii, A.H. CesepuoBa — o0
MyTSX U HAPABJICHUSX dBOJIOLNH,
B.1. Bepnanckoro — o 6uocdepe;
3aKOHBI (€IUHOO00pa3us MOTOMKOB

MepBOro IMOKOJICHHS,
pacIIeIUICHUS IIPU3HAKOB,
HE3aBUCHMOT'O HacJIeJOBaHUS
NPU3HAKOB T. Mennens,
CICIUICHHOTO HacJIeJOBAHUS

- IEMOHCTpauus 3HaHUI
OCHOBHBIX OMOJIOTHUYECKUX
3aKOHOB Y 3aKOHOMEPHOCTEH;
- IEMOHCTpauus 3HaHUI U
YBEPEHHOE BIIAJICHHUE
OCHOBHBIMH OMOJIOTUYECKUMU
TepPMUHAMU,

- IIPY PELICHUE TPAKTHKO-
OPHEHTUPOBAHHBIX 3aIaHUI
YBEPEHHOE MCIOJIb30BaHUE
OMOJIOTUYECKUX 3HAHUM.

TecToBBINM KOHTPOJIb C
MIPUMEHEHUEM
MH(POPMALMOHHBIX
TEXHOJIOTHUH.
DKcrnepTHas OlICHKa
MPaBUIBLHOCTH
BBITIOJIHEHHUS 33JIaHUI

DKcrepTHas OIICHKa
pelIeHus! CUTYaIMOHHBIX
3a7ad4.

VYeTHBI onpoc

Pabota ¢ HemMBbIMH
WJUTFOCTPALMSAMU

buonornueckunii
JUKTAHT

DK3aMeH




PU3HAKOB u HaAPYIICHUS
CLIEIUICHUS T. Moprana;
TOMOJIOTHYECKUX pSIoB B
HACJIEJCTBEHHOW  M3MEHYHMBOCTHU
H.M. BaBuioBa, TI'€HETHYECKOI'O
paBHoBecusi JIx. Xapau u B.
Baiin6epra; 3apOJIBIILIEBOTO
CXOJICTBA K. bapa,
buorenernueckoro  3akona 0.
I'exkens, @. Mromiepa);
OPUHIUINB  (YUCTOTHI  TaMer,
KOMITJIEMEHTAPHOCTH )

npaBwia (Muaumyma lO. JluOuxa,
9KOJIOTMYECKON MUpaMHUIbl YHUCEIL,
OMOMACCHhI, YHEPTHH);

runote3bl  (koamepBatHon  A.M.
OnapuHa, nepBHYHOTO OyJIbOHA
Jlx. Xonpeiina, mmkpochep C.
®okca, puboszuma T. Yek);

- chopmMupoBaTh yMEHUS
packpsIBaTh coJiepyKaHue
OCHOBOMOJIaraomx

OMOJIOTHYECKUX TEOPHid u
THIIOTE3: KJICTOYHOM,
XPOMOCOMHOM, MYyTalMOHHOH,

SBOJIIOIIMOHHOM, TPOUCXOKICHUS
KHU3HM M YCJIIOBCKA, BJIAJACHUC
CHCTEMOU 3HaHMI, HCIOJIb3yEMbIX
B 6I/IOJ'IOI‘I/I‘-ICCKI/IX HUCCIICI0BAHUAX
JKUBBIX OOBEKTOB M DKOCHCTEM
(ommucanue, HU3MEpEHNE,
MIPOBE/ICHHE HaOIIOICHUT);
CHOCO6aMI/I BBISIBJICHUA W OLICHKU
AQHTPOIIOTEHHBIX ~ M3MEHEHUH B
npupojie

- chopmMupoBaTh yMEHUS
pacKpbIBaTh  OCHOBOIIOJIATAIOIINE
OMOJIOTHYECKHE 3aKOHBI "
3akonomepHoct (I'. Mengens, T.
Moprana, H.M. Basuiona, DO.
l'exkens, @. Mromnepa, K. bapa),
TPaHUIBl HMX MNPUMEHUMOCTH K
KHUBBIM CUCTCEMaM,

- YMETb BBIAETATH CYIIECTBEHHBIE
MPU3HAKU:

- CTPOCHUS BHPYCOB, KJIETOK
IIPOKAPHUOT U 3YKAPHUOT;

- OJIHOKJIETOYHBIX u
MHOTOKJIETOYHBIX OpraHHU3MOB,

BHUJIOB, OMOTEOIICHO30B, 3KOCHCTEM
u Ouocoepsr;
r CTDOCHHSI  OpPTraHOB M CHCTEM

- IPaBUJIbHOE OIpeIeTICHUE
Tornorpaduu opraHos;

- cBOOOTHOE TPUMEHEHUE
3HaHUW aHATOMUU TpU
pEIIeHNN TPAKTHYECKUX
3aIaHUM 110 OKa3aHUIO

DKcrnepTHas OlICHKa
BBIIIOJTHEHUS
MPaKTUYECKHUX 3aTaHUI
Ox3aMeH




OpraHOB pPAaCT€HHUM, IKUBOTHBIX,
YeJI0BEKa; MIPOLIECCOB
KU3HECACATCIIbHOCTH,
NPOTEKAIOIUX B  OpraHu3Max
pacTeHul, KUBOTHBIX U YEIIOBEKA;
OHMOJIOTUYECKUX MPOIIECCOB:
oOMeHa BEIIeCTB

- (MeTabonmu3M), wuwHPOpPMAIMK U
[IpEBpALLEHNs DHEPIUH,

- OpoKeHus,  aBTOTPOPHOTO U
reTepoTpOGHOro TUIIOB

- IMTAHMUSI, dboTocuHTE3a u
XEMOCHHTE3a, MHTO3a, MeHo3a,
ramMeToreHesa, sMOpuoreHesa,
HOCTBMGpHOHaHBHOI‘O pa3sBUTHA,
Pa3MHOXKEHHUS, WHIUBUAYaIbHOTO

pa3BuTHUs opraHusma
(oHTOTEHE3a),

- B3aUMO/ICHCTBHS T'€HOB,
reTepo3nca; NeUCTBUMI
UCKYCCTBEHHOT'O orbopa,

CTaOWIIM3HUPYIOUIETO, JBHKYIIETO
U Pa3pbIBAIOIIETO ECTECTBEHHOTO
otbopa;

- AJUTOTIATPUIECKOTO,
CHUMITaTPUIECKOTO
BUJI000pa30BaHUS; BIIVSTHUS
JBYDKYIIUX CHIT DBOJFOIIHA

- Ha reHooHT MOMYJISINY;
MIPUCTIOCOOICHHOCTH

- OPraHuU3MOB K cpene oOuTaHwus,
yepe0BaHM HanpaBJICHUN

HBOJIIOLMU; KPYrOBOpPOTa BEIIECTB
U IIOTOKA DHEPIUH B DKOCUCTEMAX;
- - TIPUOOPECTH ONBIT NPUMEHEHHUs
OCHOBHBIX METO/IOB

- HAy4HOT'O IIO3HAHU,
UCIIOJIb3YEMBIX B OMOJIOTHH:

- HAOJTIOIGHUST M ONMCAaHUS JKHUBBIX
CUCTEM, IIPOLIECCOB U

- SIBJICHUIA; OpraHu3aluu "
MIPOBEICHUS OHOJIOrHYECKOI0
AKCIIEPUMEHTA, BBIJIBHKCHUS
THUIIOTE3,

- BBISIBJISIT ~ 3aBUCHUMOCTH  MEXKILY
HCCIIeTyEMbIMU

+ BEJTUIMHAMU, OOBSACHATH
MOJTyYECHHbBIE pe3yJIbTaThl u
dbopMynupoBaTh BBLIBOJIBI C
HCITOJIE30BaHNEM Hay4YHBIX

TIOHSITUM, TEOPUH U 3aKOHOB;

CECTPUHCKOM IIOMOILU IIPU
PA3JINYHBIX U3SMCHCHUAX
(U3NOTOTHUECKUX MTPOIIECCOB
- OLICHKA U OIIpe/ieICHHE
HapYIICHUN (PU3HOTOTHICSCKUX
nokasaresiei (yHKIun
OpraHu3Ma, UCTIOIb3Ys
JaHHBIC HOPpMaJIbHBIX
IoKa3aTesen




5. ATIATITAIIAA PABOYEM ITIPOTPAMMBI ITPU OB YUEHUWU JINI]
C O'PAHUYEHHBIMH BO3MOKHOCTAMM 310POBbA

Apnanranst paboueit mporpammbl aucuuiuinabl 11J].02 Buonorust mpoBoautcs mpu
peanu3ali  aJanTUBHOW 00pa3oBaTENbHOM MPOrpaMMbl - TPOTPAMMBI  TTOATOTOBKH
CIEIMAJIUCTOB CpeqHero 3BeHa mo crenuanbHocTH 34.02.02 Axymiepckoe JAeno B LENIX
oOecrieueHHnsT TpaBa HMHBAJHIOB W JIUI[ C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 30POBbS Ha
HOJy4YeHHe NpOPEeCCHOHATBHOIO O0O0pa30BaHMs, CO3AAHUS HEOOXOAUMBIX MJs TOIy4EHUs
CpeaHero MmpogecCHOHaIbHOIO 00pa30BaHUS YCJIOBUHM, a Takke O00ecledyeHus IAOCTHKEHMS
0o0yyaromyUMuUCsT MHBAJIUAAMU W JIMIAMH C OTIPaHUYEHHBIMM BO3MOXKHOCTSMHU 3]I0POBbSI
pe3yabTaToB (POPMUPOBAHUS TPAKTUYECKOTO OIBITA.

Obopyoosarnue kabunema 05 00YYAIOWUXCA C PAZTUUHBIMU BUOAMU O2PAHUYEHUS.
300p08bs

OcHamenne kaOuHETa JOJDKHO OTBEYaTh OCOOBIM 00pa3oBaTeNbHBIM MOTPEOHOCTSIM
00y4JarmuXcsi MHBAIUIOB U JIMI[ C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU 3710pOBbs. KaOuHETHI
JIOJIKHBI OBITH OCHAIIICHBI 000PY0BaHNEM U YYEOHBIMU MECTAMU C TEXHUYECKUMU CPEIICTBAMHU
00y4eHus Ui 00YJArOIIUXCS ¢ Pa3IMYHBIME BHJIaMU OTPAHUYEHHUH 37I0POBbSL.

KabuHeT, B KOTOpOM 00y4aroTCs JIMIA C HAPYIIEHUEM CITyXa, JOJKEH OBITh 000pyI0BaH
pPaaroOKIIACCOM, KOMIIBIOTEPHOM TEXHUKOM, ayIHMOTEXHHKOH, BUJICOTEXHUKOM, 3JIEKTPOHHOMN
JIOCKOM, MYJIbTUMEUUHON CUCTEMOM.

Jnst  cmaboBUIAIUX OOydYalomMxcsi B KaOMHETE NPEAyCMATPUBAIOTCS IMPOCMOTP
yAaNeHHBIX OOBEKTOB IMPH IOMOIIM BHUACOYBEIMUYUTENEH M YJIaJIeHHOTO MPOCMOTpa.
Hcnonw3oBanue bpaiineBckoil KOMIBIOTEPHOW TEXHUKH, OJJIEKTPOHHBIX JYI, MPOTrpaMM
HEBU3YAIbHOTO JOCTyna K HHQOpPMAIMH, TEXHUYECKHX CPEACTB MpueMa-nepenadnd y4eOHOM
MH(POPMALIUHU B IOCTYIHBIX (opMax.

s oOydaromuxcsi ¢ HapyIIeHHEM OMOPHO-JIBUTATENILHOTO armapaTa KaOWHET TOJKEH
OBITH 00OPYIOBaH MEPEABMKHBIMU PETYIUPYEMBbIMU TAPTAMU C HCTOYHHKOM MTUTAHUS.

Brllieyka3aHHoe  OCHAIllEHHME  YCTaHaBIMBAaeTcs B  KaOMHETe IpH  HAJIUYUU
00yJaromuxcs Mo aJanTupOBaHHON 00pa30BaTEIHHOM MPOrpaMMe ¢ y4eTOM UMEIOIIETOCs TUTIa
HapyIIEHUHA 3I0POBbS y 00yUYaIOIIETOCH.

Hugppopmayuonnoe u memoouueckoe obecneuenue 06yuaruuxcs

Hoctyn Kk uHGOpPMAMOHHBIM M OuOIMOrpaduueckuM pecypcam, yKazaHHbIM B 11.3.2
paboueil mporpammbl, JOJDKEH OBITh TpejacTaBieH B ¢Gopmax, aJanTHUPOBAHHBIX K
OTPaHUYCHUSM 37J0POBbsl 00YUAIOIIMXCSI HHBAJHIOB | JIUI] C OTPAaHMYEHHBIMHA BO3MOKHOCTSIMHU
3JI0POBBSI:

Jlist it ¢ HapyIIEeHUSIME 3peHust (HE MEHee IBYX BHIIOB):

- B [1I€YaTHOM (popMe yBEITUUCHHBIM MIPUPTOM;

- B (hopMe AJIEKTPOHHOTO JOKYMEHTA;

- B (popme aynnodaiina;

- B IeYaTHOM (popMe Ha si3bIKe bpaitis.

Jlnig au1l ¢ HapyIIeHUSIMU CyXa:

- B MIEYaTHOH Qopme;



- B (hOpMeE IIIEKTPOHHOTO JOKYMCHTA.

JUia nui ¢ HapylIEHUSIMM OIIOPHO-IBUIAaTEJIBHOIO ammnapara (He MeHee IBYyX

BUJIOB): - B IIEYaTHOH (opme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA; - B (hopme aynuodaiina.

JUia 5nui ¢ HEpBHO-TICUXMYECKMMM HapyLIEHUsSMU (pacCTpOMCTBO ayTHCTUYECKOTO
CHEKTpa, HapyILIEHUE ICUXUUECKOTO Pa3BUTHS):

- HCIIO0JIb30BAHUEC TCKCTa C UILIIOCTPpALlUAMU, - M}’J'II)TI/IMe}II/H\/’IHI)IC

MaTepUaIbl.

Bo BpeMmsi caMoCTOATENbHON TMOATOTOBKH OOYyYalOLIUECs HWHBAIMIbI W JIHIA C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI JOJDKHBI OBITh OOEcleueHbl JOCTYNOM K CETH
WNurepuer.

Dopmbl U MemMoOvl KOHMPOIA U OYEHKU Pe3yIbmamos 00yueHus

VYkazanable B 1. 4 mporpaMMbl (OpMBI U METOIBI KOHTPOIS MPOBOIATCA C yUETOM
OTpaHUYEHUS 3710pOBbs 00ydaronmxcs. Lenpro TeKymero KOHTpOJIs SBJISIETCS CBOEBPEMEHHOE
BBISIBIICHHE 3aTPYAHEHUH M OTCTaBaHUs, 00y4aroIIerocsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBbS U BHECEHUE KOPPEKTUBOB B YUEOHYIO I€ATEILHOCTb.

dopMa NMPOMEKYTOYHOH aTTECTAIlMM YCTAHABIMBAETCS C YYETOM MHIMBHIYaJbHBIX
NCUXO(PHU3MUECKUX OCOOCHHOCTEH OOYYalOIMXCs WHBAIHMIOB M JIMII C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0OpOBbsI (YCTHO, NMHCBMEHHO Ha Oymare, NMMCHBMEHHO Ha KOMITBIOTEpE, B
dbopme TeCTUPOBAHUS U T.II.).

[Tpu npoBeieHUN IPOMEKYTOUHOM aTTeCTAllUN 00yYaIoLIeMyCsl IPEI0CTABIISIETCS BpeMs
Ha [IOArOTOBKY K OTBETY, YBEIMUEHHOE HE O0Jiee 4eM B TPH pa3a, yCTAHOBICHHOIO JUIs
MOJITOTOBKH K OTBETY 00yUaIOMIMMCS, HE UMEIOIIUM OTPAaHUYCHUN B COCTOSTHUH 3/I0POBbSL.
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