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PaGouas mporpamma pazpaboTaHa B COOTBETCTBHH C TPEOOBAHHSIMH:

—  denepanbHOro rocyAapcTBEHHOT0 00pa30BaTENbHOIO CTaHAAapTa CPEAHEro OOIIEero
o0Opa3oBaHUs, YTBEPKACHHOTO NpukazoM MuHoOpHayku Poccum ot 17 mas 2012 Ne 413
(3apeructpupoBanHoro MunuctepcTBoM toctuniun Poccuiickoit @enepanuu 7 wutons 2012,
peructpaunoHHbii Ne 24480);

— @enepalbHOTO TOCYIApCTBEHHOI'O  OOpa30BaTENbHOrO  CTaHAApTa  CPEAHETrO
npodeCCHOHAIBHOTO 00pa3oBaHus 1o cneruanbHocTH 15.02.16 TexHoIorHs MalllMHOCTPOCHHUSI,
yrBepxkacHHbIN [Ipukazom MunoOpHayku Poccum ot 14.06.2022 N 444 3apeructpupoBaH B
MunucrepcTBe npocserienus Poccuiickoit dpeneparuu 01.07.2022, per. Ne 69122;

C Y4EeTOM:

—  DenepanbHOl 00pa3oBaTeNbHON MPOrpaMMbl CpelHEro oOmero oOpa3oBaHus,
yTBepkaeHHOM IIpukazom MunucrtepctBa mnpocenieHuss P® ot 23.11.2022 Ne 1014
(3apeructpupoBaHHOT0 MuHUCTEpCTBOM toctuiinu Poccuiickoit @enepamnuu 22 nexadps 2022,
peructpannoHHbIi Ne 71763);

— npuMepHO# paboueil mporpaMMbl 0011€00pa30BaTENIbHON AUCHUILTHHBI «bronxorus»
Ui Mpo(ecCHOHANBHBIX ~ 00pa30BaTEeNbHBIX  OpraHU3alMii, OJO0OpPEHHON  3acemaHHeM
[Tenaroruyeckoro coera ®I'bOY JIT1O MUPIIO, npotokon Ne6/2025 ot «18» anpens 2025 roxa.

Pabouas nporpamma paccMoTpeHa
Ha 3acenanuu [[K OOuOI'CD
[Tpotokoa Ne 9 ot 21.04.2025 .
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1. OBIIAA XAPAKTEPUCTHUKA PéBOIIEI?'I IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI

OJ.13 BUOJIOI'us

1.1 leab 1 MecTO AUCHMILIMHBI B CTPYKTYpe o0pa3oBaTtenbHoli nporpammsel CIIO

Henp aucuumuinael «buonorusy»: oBlafeHne 00y4aOIUMICS 3HAHUSMH O CTPYKTYPHO-
(GyHKIIMOHAIBHOW OpraHU3alliy KUBBIX CHUCTEM pA3HOrO paHra W MNPUOOpPETeHHE YMEHH
UCTIOJIb30BaTh 3TH 3HAHUS JUIA TPAMOTHBIX JEUCTBHI B OTHOLICHUH OOBEKTOB >KMBOM MPUPOIBI
U pEUICHUS PA3IUYHbIX KU3HEHHBIX MPOOIIeM.

Oo6meoOpa3oBarenpHas

JUCHUITIINHA

OV/1.08

buomnorus BXOJIUT B

obmeobpazoBarenbbiid UK [ITICC3 kak o0s13aTenbHass TUCIUTIIMHA yueOHast JUCITUTUIIMHA.
Oo6meobpazoBatenbHas guctumuinia OVYJ[.08 buonorus smusiercs 00s13aTebHOMN

4acThIO0 00IIe00pa30BaTeILHOTO UKJIa 00pa30BaTeIbHOM TporpaMmsel B cooTBeTcTBUU ¢ PI'OC

CIIO no 15.02.16 TexHonorus MammHOCTPOCHUS
1.2.[lnanupyemble pe3yJibTATbl OCBOEHUS TN CUMIJIMHbBI

[Inmanupyemsle

pe3yabTaThl  OCBOCHUS

o01ieo0pa3oBaTeIbHON

JAUCHUITIIMHBI

onpenenstorcst B coorBeTcTBUU ¢ I'OC CIIO u Ha ocHoBe PI'OC COO. Ocoboe 3HaUCHUE
JTUCHIUTUTHA UMeeT pH popmupoBanuu u pazsutuu OK u I1K.
B pesynbrare ocBOEHUS AUCHUTIIMHBI 00YyYaIONTUICS TOJKEH:

Koa n HaumeHoBaHuUe
¢opmupyembIx
KOMIIeTeH U

HnaanyeMble pe3yJabTaThl 0OCBOCHUSA TUCHUIIIMHBI

Oomue

)Iucummnnapm,le

OK 01. Berbupars
CIIOCOOBI PEIICHNUS 3a1a4d
npogeccHoHaNbHON
JeATEeIbHOCTH
NPUMEHUTEIBHO K
pa3MYHBIM KOHTEKCTaM

B yacTu TPyA0BOro BOCIUTAHMSA:
- TOTOBHOCTB K TPYZy, OCO3HaHHE LIECHHOCTH
MacTepcTBa, TPYIO0I00HeE;

- TOTOBHOCTH K AaKTHBHOHM JI€ITEIHLHOCTH
TEXHOJOTMIECKOI " COITMAJIbHOH
HaIpaBJIEHHOCTH, CIIOCOOHOCTB
WHUITTUPOBATH, TUTAHUPOBATh U
CaMOCTOSITEIILHO BBIMNOJIHATE TaKyIo
JIeSITEILHOCTD;

- UWHTepeC K  pa3IuYHBIM  cdepam

npodeccrnoHanbHON NeATENBHOCTH,
OBiajeHre YHHUBEPCATBHBIME  YIeOHBIMHU
MMO03HABATEIIEHBIMU JIEHCTBHAMMU:

a) 6a30BbIe JJOTHYECKHUE TeHCTBHA:

- CaMOCTOATENFHO  (QOopMynHpoBaTh U
aKTyaJIH3HpOBaTh MPOOJIEMY, pacCMaTPHUBaTh
€€ BCeCTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBbIM IPHU3HAK
Ui OCHOBaHUA JJIsA CpaBHCHU,
Kiaccu(UKaIuu U 0000IICHHS,;

- OIpPEIEIATh ICJU JCATSIIbHOCTH, 3a/1aBaTh
nmapaMeTpbl U KPUTCPUU UX JOCTHIKCHUS,

- BEISIBIISATh 3aKOHOMEPHOCTH u
MPOTHBOPCUHS B paccMaTpUBaeMbIX
SIBIICHHSX;

- BHOCHTh KOPPEKTHBBEI B JEATCIHLHOCTH,
OIICHUBATh  COOTBETCTBHE  PE3yJIbTaTOB
LENsIM, OIICHUBATh pPHUCKU  ITOCIECACTBUI
JIESITEIBHOCTH;

- pa3BuUBaTb KPCATUBHOC MBIIJIICHUE TIpH
PCHICHUH )KU3HECHHBIX HpO6HeM

0) 0a3zoBbIe HCCJIeI0BATEIbCKUE
AelcTBHA:
- BJIAACTH HaBBbIKAMHU y‘ICGHO-

c(OPMUPOBAHHOCTh 3HAHUM O MecTe |
pon  OHOJIOTMM B CHCTEME HAay4HOTO
3HaHMA; (YHKIHOHAJIBHOM TI'PaMOTHOCTH

YeloBeKa JUIA  PELICHHS  KU3HEHHBIX
mpobiem;

c(OPMUPOBAHHOCTh YMEHHSI PACKPBIBATH
coziepKaHue OCHOBOIIOJIAral0MINX

OMOJIOTMYECKUX TEPMHUHOB W  TOHSTHIL:
KHU3Hb, KJIETKA, TKaHb, OpraH, OPTraHM3M,
BUJ, TOMYJISIIIUSI, YKOCUCTEMA, OMOIIEHO3,
o6uocepa; metabonusm (0OMEH BEIIECTB U
NPEBpAICHHE  JHEPIuu), romMeocTas
(camoperymsimust),  OmocmHTEe3  Oernka,
CTPYKTYpHAsi OpraHU3aNus )KUBBIX CHCTEM,
JIMCKPETHOCTb, caMOpeTyJIsIus,
CaMOBOCIIPOM3BE/ICHHE  (PEIPOIYKIIHs),
HAcJIe/ICTBEHHOCTD, MU3MEHYHUBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BHUTHE,
YpOBHEBAas OpPraHU3aIHS;
c(OPMUPOBAHHOCTh YMEHHSI PACKPBIBATH
coJiepKaHne OCHOBOIIOJIATAIOIINX
OMONIOTHYECKHX  TEOpUH W THIIOTE3:
KJIETOYHOM, XpOMOCOMHOM, MyTallMOHHOMH,
HBOJIIOLIMOHHOM, IPONCXOXKACHHS KU3HU U
YEeJIOBeKa;

c(OPMUPOBAHHOCTE YMEHHSI PACKPHIBATH
OCHOBOIIOJIATAOIITHE Ouosornyeckue
3aKkoHbl M 3akoHOMepHocTH (I'. Mennens,
T. Moprana, H.1. BaBunoa, D. I'exkens,
®. Mromnepa, K. bopa), rpanumsr wnx
MPUMEHUMOCTH K KMBBIM CHCTEMaM;
nproOpeTeHne orbITa NPUMEHEHHUST
OCHOBHBIX METOJIOB Hay4YHOTO MO3HAHUSI,
HCTIONB3YEMBIX B OHMOJIOTHH: HAOIIOIEHUS




HCCJIEI0BATEILCKOM u MIPOEKTHOMN
NIEATEIBHOCTH,  HABBIKAMHU  pa3pelieHHst
npobiem;

- BBIBIIATh NPUYMHHO-CIICACTBEHHBIC CBSI3U
U aKTyalM3upoBaTh 3aiady, BbBIIBUTaTh
THIIOTE3Y €€ PEIICHNUS, HAaXOIUTh apIyMEHTHI
JUIL JO0Ka3aTeNbCTBA CBOMX YTBEPKACHHH,
3a/1aBaTh apaMeTphl U KPUTEPUH PELLICHHUS;
- aHaJIM3MpOBaTh IMOJYYEHHBIE B XOJ€
peleHus 3afaydl pe3ynbTaThl, KPUTUYECKU

OIICHUBATh ux JIOCTOBEPHOCTB,
MPOTHO3UPOBaTh M3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- yMETh MIEPEHOCUTH 3HAHUA B

MIO3HABATENFHYIO W TPAKTHYECKYI0 00JIacTH
JKM3HENEATEILHOCTH;

- YMeTh MHTETPHPOBATH 3HAHUS M3 Pa3HBIX
MPEIMETHBIX 00JacTei;

- BBIIBATATh HOBBIC WICH, IpeAiaraTh
OpI/II‘I/IHaJ'II)HI)Ie moaxXoabl U peIlIeHI/IH;

- CIOCOOHOCTh HX HCIOJB30BaHUSI B
[IO3HABATEJILHOM U COLMAJIBHOM NIPAKTUKE

U ONHCAHHs )KUBBIX CHCTEM, TPOIECCOB U
SBJIICHUI; OpraHW3allid M IPOBEICHHS
OHOJIOrMYECKOro IKCIICPUMEHTA,
BBIIBIKCHUS THIIOTE3, BBISBIICHUS
3aBHCHMOCTH  MEXIY  HCCICIyeMbIMU
BEIMYMHAMY, OOBSCHEHHS IOJTYYSHHBIX
pe3ynbTaToB U (OPMYIUPOBAHUS BEIBOJOB
C HCMOJB30BAHMEM HAYYHBIX MOHSITHI,
TCOPHIi 1 3aKOHOB;
cOPMHPOBAHHOCTh  YMCHHS
CYIICCTBCHHBIC  MPU3HAKH  BUPYCOB,
KICTOK  MPOKApHOT M JYKApHOT;
OJTHOKJICTOYHBIX ~ M MHOTOKJICTOYHBIX
OpraHU3MOB, BHIOB, OHOICOIICHO30B U
IKOCHCTEM;  OCOOCHHOCTH  IPOLECCOB
oOMeHa BEIECTB M MPEBPALICHHs IHEPIHU
B KJICTKE, ()OTOCHHTE3a, IIIACTHISCKOTO U
JHEPIreTHYCCKOr0 OOMEHa, XeMOCHHTE3a,
MHTO3a, Melio3a, OILTOJOTBOPEHHU,
pa3BUTHUA )44 Pa3MHOXKECHU,
WHAUBUAYAJIbHOTO pPa3BUTHA OpraHu3Ma
(oHTOrCHE3a), OOPHOBI 3a CYIIIECTBOBAHUE,
€CTEeCTBEHHOT0 0TOOpa, BUI000pa3oBaHus,
MPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpejie
o0HTaHUA, BIIUSTHUS KOMIIOHEHTOB
9KOCHCTEM, aHTPOIOTCHHBIX U3MCHEHHH B
IKOCHCTEMAX cBoei MECTHOCTH,
KpPyroBOpOTa BELIECTB M MPEBpalICHUE
sHepruu B Ouocdepe;

c(OpPMHPOBAHHOCTb ~ YMEHHS  pellath
OUONOTHYECKHE  3a7aud,  COCTAaBIISAThH
TCHOTUIINYCCKUEC CXEMbI CKPCIIUBAHUA I
Ppa3HbIX TUIIOB HACJICAOBAHUA MTPU3HAKOB Y
OPraHU3MOB, COCTABJIATH CXEMBI TIEPEHOCA
BEUICCTB U DHEPTUU B OKOCHUCTEMAX (I_IeHI/I
IIUTaHUs, ITUIICBBIC CeTI/I)

BBIJICIIATH

OK 02. Ucnonp30Bath
COBPEMEHHBIE CPE/ICTBA
MOWCKA, aHAITU3a U
UHTEPIPETALIH
HHPOPMALIUHU H
nH()OpMAIHOHHbIE
TECXHOJIOTUHU JIA
BBIIIOJIHCHUS 3a1a4
npodeCcCUOHANTBHOM
JIeSITeIIbHOCTH

B 00J1acTH HeHHOCTH HAYYHOTO MO3HAHUS:
- chOpMHPOBAaHHOCTb  MHPOBO33PEHHS,
COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH M OOIECTBEHHON MPaKTHKH,
OCHOBAaHHOTO  Ha  JUAlore  KyJNbTyp,
CIIOCOOCTBYIOILIETO ~ OCO3HAHHIO  CBOETO
MECTa B MMOJMKYJIBTYPHOM MUPE;

- COBEpUICHCTBOBAHME  A3BIKOBOI 51
YUTATEIBCKOW  KYJNbTYphl KaK CpeicTBa
B331/IMOI[€IZCTBI/I$I MEXKIY JIIOAbMH u
TMO3HaHUA MUPaA,

- OCO3HaHHE LIEHHOCTH Hay4HOU
JESTEIbHOCTH, TOTOBHOCTb OCYILECTBIISATh
MPOEKTHYIO u HCCJIEI0BATENBbCKYIO
JIeSITeNIbHOCTh UHAWBUIYAIBHO U B TPYIIIE;
OBnajsieHHe  yHUBEPCAIGHBIME  YUeOHBIMH
MO3HABATENIbHBIMU JI€HCTBUAMU:

B) padora ¢ nHopmManueii:

- BJIAACTH HaBbIKAMH TMOJTYYCHUA
MHPOPMALIMU U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBISTH  TIOWCK,
aHaN3, CUCTEMATH3AINI0 U HHTEPIIPETAIIIO
WHQOPMALMU PA3IUYHBIX BHIOB U (HopM
MIPEICTaBICHNUS;

- CO3[aBaTh TEKCTHI B Pa3lIMUHBIX opMaTax
C yd4eToM Ha3HaueHWs WHQOPMALMH WU
LeJIEBOMH ayJIUTOPHH, BBIOMpas

c(hOpMHPOBAHHOCTh YMEHUN KPUTHYECKU
OIICHUBATh MH(POPMAITHIO OHOIIOTUIECKOTO

COJIEpKAHNS, BKITIOYAOIIYIO
NICEBJIOHAYYHbIE 3HAHMA U3 PA3IUYHBIX
HUCTOYHUKOB (cpencra MaccOBOM
nadopmanuu, HAy4YHO-TIOMYJISIPHBIE
MaTepHabl); UHTEPIPETUPOBATH
ITUYECKHE ACTIEKTHI COBPEMEHHBIX

HCCIICIOBAaHUH B OWOJIOTMH, MEJIHUIIUHE,
OHOTEXHOJIOTHH; paccMaTpuBaTth
ro0aJbHBIE  HKOJIOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, ¢dbopmupoBarth o
OTHOWICHWIO K  HUM  COOCTBEHHYIO
MO3UIHIO;

c(hOpMHUPOBAHHOCTh YMEHUH CO31aBaTh
COOCTBCHHBIC IHCHMCHHBIC ¥  YCTHBIC
COOOIICHNsT HAa OCHOBE OHMOJIOTHYECKOI
WHPOPMALIUU U3 HECKOJIBKUX UCTOYHUKOB,
rPAaMOTHO  HKCIIOJIb30BaTh  MOHATUUHBIN
arnmapar OMOJIOTHU




ONTHMAJIBHYIO (OpPMYy TMpPEACTaBICHUS |
BU3yaIN3aliH;

- OLICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb
nH(OpMaLUH, €€ COOTBETCTBUE MPABOBBIM H
MOPaTBbHO-3THYECKIM HOpPMaM;

- HICIIOJIb30BaTh CPEACTBA MH(POPMAIIOHHBIX
U KOMMYHHKAIMOHHBIX TEXHOJIOTHH B
pELICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX
W OpraHM3allMOHHBIX 33a]a4y C COOJI0JCHuEM

TpeboBaHui SPrOHOMHUKH, TEXHUKH
0e30MacHOCTH, TUTHEHBI,
pecypcochepeskeHus, MPABOBBIX u

JTHYCCKUX HOPM, HOpPM HH(POPMAIMOHHON
0€30IaCHOCTH;
- BJaJeTh HAaBBIKAMH pACIIO3HABAHHSA U

3amuTel  mHQOpMAIMH, WHPOPMATHOHHON
0e30MaCHOCTH JIMYHOCTH
OK 04. DOddexruBHO | - TOTOBHOCTD K CaMOpa3BUTHIO, | TpHOOpETeHHE OTIbITa MIPUMEHEHUS
B3aUMOJICHICTBOBATh ¥ | CAMOCTOSITEIBHOCTH M CAMOOIIPE/ICICHUIO; OCHOBHBIX METOJIOB HAyYHOTO MO3HAHUSI,
paboTarh B KOJUIEKTHBE U | -OBJaJCHHUE HaBbIKAMU y4eOHO- | UCIMOJIb3yEeMbIX B OMOJIOrMHU: HAOIIOCHUS
KOMaHJ1e UCCIIeI0BATEIbCKON, MPOEKTHOM W | M ONHUCAHUsI JKUBBIX CHCTEM, IMPOLECCOB U
COHI/IaHBHOﬁ JCATCIBbHOCTH, )IBHCHI/Iﬁ; opraHm3anua "W TPOBCIACHUSA
Osgianenne YHHUBEPCAJLHBIMH | OHOIOTHYECKOTO IKCIIEPUMEHTA,
KOMMYHMKATHBHBIMH JeificTBHSIMH: BBIJIBIKCHUS THIIOTES, BBISIBIICHUSI
6) coBMecTHasl 1eSITeJIbHOCTD ! 3aBUCUMOCTH  MEXKJY  HCCIIECAYEMBIMHU
- MOHUMATh M UCIOJIH30BaTh MPEHUMYIIECTBA | BEIUYMHAMH, OOBSCHEHUSI MOJTYUYCHHBIX

KOMaHTHOH W WHAWBUIYAIEHOW PaOOTHL;

- MNPpUHUMATH e COBMECTHOM
ACATCIBbHOCTH, OpPraHn30BbLIBATH n
KOOPAUHUPOBATH ,Z[eﬁCTBPI?I Io €

JIOCTH)KEHHUIO: COCTaBIIATh IJIAH JEHCTBHI,
pacmpenensaTb poiad C Y4YeTOM MHEHUH
Y4YaCTHUKOB o0cyxaath pe3ynbTaThl
COBMECTHOI paboThI;

- KOOPAMHHUPOBATH WM BBIOIHATH PaboOTy B
YCIOBHAX pPEaJbHOTO, BHUPTYaJbHOTO U
KOMOHWHHPOBAHHOTO B3aUMO/ICHCTBHUS;

- OCYILECTBIISITh MO3UTHBHOE
CTpaTETUYECKOE IOBEACHUE B PA3IUYHBIX
CUTyallUsX, IHpOSIBISITh TBOPYECTBO U
BOOOpaxxeHUE, ObITh MHUIIMATHBHBIM
Oguanenne YHUBEPCAJIbHBIMH
peryJIiTUBHBIMH /I CTBUAMU:

I') NPUHATHE ceOsl M APYTHUX JI0eii:

- IPUHUMATh MOTHUBBI U apPTYMEHTHI IPYTHX
Jroaei pu aHanm3e pe3yIbTaToOB
JIeSITETIbHOCTH;

- IPU3HABaTh CBOE NPABO M MPABO JIPYIHX
JIFOJIEH HA OIIMOKU;

- pa3BHBaTh CIHOCOOHOCTH MOHHMAaTbh MHP C
MO3HULUU IPYTOro YeloBeKa

pe3ynbTaToB U (YOPMYINPOBAHUS BEIBOJOB
C HCIOJNB30BAHMEM HAYYHBIX IOHSITHH,
TEOpHil U 3aKOHOB

OK 07. CopgelicTBOBaThH
COXPaHCHHIO
OKpYIKaroIIel cpeibl,
pecypcocOepeKeHuto,

B 00J1acTH YK0JI0rH4eCcKOro BOCIIMTAHUSA:

- c(OpPMHUPOBAHHOCTH SKOJIOTHYECKOU
KYJIBTYPHI, TOHUMAaHHE BIUSHHS COIHATBHO-
SKOHOMHMYECKHX IPOIECCOB HA COCTOSIHHE

c(OPMUPOBAHHOCTE YMEHUSI TPUMEHSTD
MOJyYCHHbIE 3HAHMS Ui  OOBSICHEHUS
OMOJIOTMYECKNX IIPOLIECCOB U SIBIICHUH,
JUISl TIPUHATHS TPAKTHYECKUX PEUICHUH B

MIPUMEHSTH 3HAHUS 00 IIPUPOIHOM " COLIMAJIbHOM cpelnbl, | IOBCEJHEBHOM JKA3HU c LIEJIBIO
M3MEHEHNHU KINMaTa, OCO3HaHME r1100aTBHOTO xapakTepa | obecriedeHus 6e3o0macHOCTH CBOETO
MIPUHIIAITEI OEPEKITUBOTO | 3KOJOTHYECKHUX MPOOIIEM; 3/I0pOBbSI M 3/7I0POBbS  OKPY’KaIOIIMX
MIPOU3BO/ICTBA, - IJJAaHHpPOBaHWE W  OCYIIECTBJICHHWE | JIIOJCH, COOMIOACHHS 370poBoro obpasa
s hekTuBHO JIEWCTBUI B OKpY>Karollel cpefie Ha OCHOBE | JKU3HH, HOPM TIpPaMOTHOTO TOBEICHUS B
JIeCTBOBATh B 3HAHUS 1eJled  YCTOMYMBOTO  Pa3BUTHS | OKpyKaroen MIPUPOJIHOM cpene;
Ype3BbIUAHHBIX YeJI0BEYECTBA; [MOHUMAaHHE HEO0XOIUMOCTH
CUTYalUsIX AKTHBHOE HenpusiTHe JEUCTBUH, | HCIOIb30BAHUS JIOCTHKEHU I




MIPUHOCSIINX BPEJl OKPYKAIOIIEH cpelie;

- YMEHHE MIPOTHO3HPOBATH
HeOJIarONpUATHBIE 9KOJIOTHYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX AECHCTBUIM,
MPEAOTBPAIATh UX;

- pacuidpeHue  OmbITa  JAESTEIHbHOCTH
9KOJIOTMYECKON HANPaBIEHHOCTH;

- OBJIaJICHUC HaBBIKAMU yueOHO-
HCCJIEI0BATEIIbCKOM, IIPOEKTHOMI 51
COLIMAJIBHOH JNeATEeIbHOCTH

COBPEMCHHO OMOJIOTHU U OMOTEXHOJIOTHI
JUISl pAllMOHAIBHOTO MPUPO/IOTIOIb30BAHNUS

IIK 5.4. Peanu3oBbIBaTh
TEXHOJIOTHYECKHE
MPOLIECCHI B
MAaIIMHOCTPOUTEIHLHOM
TIPOM3BOJICTBE C
coOIIroIeHNEM
TpeOOBaHUIT OXpaHBI
Tpyaa, 6ezomacHOCTH
KU3HEEATCITHHOCTH U
3aIUTHI OKPY KAIOIICH
Cpelibl, IPUHLINUIIOB U
METOJI0B OEepPEXKITUBOTO
TPOU3BOJICTBA)

OBnazieHHe YHUBEPCAIBHBIMH  y4E€OHBIMU
MO3HABATENILHBIMU JICHCTBHUSMMU:

a) 6a30BbIC JIOTHYCCKUE JICHCTBUS:

- BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTD,

OLICHWBaTh  COOTBETCTBUE  PE3YJIbTATOB
LENsIM, OLIEHHBaTh PHUCKH  TOCIEACTBHIMA
JIEATENBHOCTH,

0) 6a30BBIC UCCIICIOBATECILCKHE JCHCTBYS:

- YMETh MEPEHOCHUTh 3HAHMS B

MO3HABATCIbHYIO W HNPAKTHYCCKYIO obnactu
KUBHCACATCIbHOCTH.

- BJIaJIeTh CUCTEMOM 3HaHUH 00 OCHOBHBIX
METOo/IaX HayYHOT'O IIO3HAHUS;

- c(OpPMHUPOBATH YMEHHS CO3/1aBaTh
COOCTBEHHBIE MMCHbMEHHBIE M YCTHBIC
co0O0IIeHNsT Ha OCHOBE WH(OPMAINHU 13
HECKOJIKIX HCTOYHHUKOB

- c(OPMHUPOBAHHOCTH --TIPEJICTABICHUH O
MecTe OMOJIOTHH B COBPEMEHHOM HayIHOI
KapTHHE MHpA, B IPO(eCCHOHATBEHON

JeATeIbHOCTH;
IIOHNMaHHUC pon 6I/IOHOFI/II/I B
(dbopMupoBaHuK Kpyrosopa U

(YHKIIMOHATBHONW TPaMOTHOCTH dYeJIOBEKa
JJIA peUICHUA NPAKTUYCCKUX 3aJiad, B TOM
qHCIe npodeCCHOHATBHON
HAIPaBICHHOCTH




2 CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJBbHOM JUCITATLIAHBI

2.1. O6bem 0011€00pa30BATENBbHOIN TUCHUIIJIMHBI M BU/ABI Y4e0HOI padoThI

Buj yueOHoi1 padoThI

O0bem B yacax, BCero

1 cemectp BCEI'O, B T.u.: 32
OCHOBHOe cO/Iep:KaHue, B T.4.:

Jlexyuu 19
Ilpaxmuueckue 3anamusi 12
Jlabopamopnvie 3anamus -
Koncynemayuu -
IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME, B T.4.: -
Jlexyuu

Ilpakmuueckue 3anamus -
Jlabopamopnvie 3anamus

WHAMBHAYAIBHBII IPOEKT (Oa/nem)’ HET
IIpome:xxyTouHasi arTecTanus /Apyras (popmMa KOHTPOJIsA 1
2 cemectp BCEI'O, B T.4.: 48
OCHOBHOe cO/Iep:KaHue, B T.4.:

Jlexyuu 27
Ilpakmuueckue 3anamus 6
Jlabopamopnvie 3anamus

Koncynomayuu -
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME, B T.U.: 14
Jlexyuu 4
Ipaxmuyeckue 3anamus 10
Jlabopamopnvie 3anamus

NuauBuayanbHbIil NPOEKT (Oa/Hem) HET
Ipomexyrounas arrectanus (¢ depeHIHPOBAHHDII 3a4eT) 1
BCEI'O no aucumniinHe, B T.4.: 78
OcHoBHoOe€ cojepkaHue, B T.4.:

Jlexyuu 48
Ilpakxmuueckue 3ansamus 14
Jlabopamopnvie 3anamus -
Koncynemayuu -
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME, B T.U.: 14
Jlexyuu 4
IIpaxmuueckue 3anamus 10
Jlabopamopnvie 3anamus

IIpome:kyTouHas aTTecTalNs 2




2.2 TemaTn4eCcKHUii IJIAH U COJIePKAHHUE Y4eOHOM TN CIUIIITHHbI

dopmMupyemblie
HaumeHoBaHue Conep:xkanue yuyeOHOro Mmarepuasa (0OCHOBHOE U npocbeccngnanbﬂo OpHeHTHpPOBaHHOe), | O0bem KOMITETeHIIH
pa3/iesioB M TeM U NPAKTHYEeCKHe 3aHATHUS, TPUKJIATHOH MOAYJIb 4acoB
1 2 3 4
1 CEMECTP BCEI'O 32
OcCHOBHOe co/Iep:KaHue
Paznen 1. buosorus kak Hayka. ZKuBble CHCTeMbI H HX OPraHU3alMsA 2
Tema 1.1. Coneprxanue y4eOHOro MaTepuasia
buonorus Buosnorus — nayka o xxuBoii mpupoze. CBsi3u OMOJIOrHU ¢ OOIECTBEHHBIMU, TEXHUUECKUMH U
B CHICTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMH, pUIOCOpHUEN, peluruen, STUKOH, 3CTETUKON U MPaBOM.
Oobmas Ponp Ouonorun B (QOpMHpOBAHMM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HayK.
KU3HH MeTtoapl TO3HAHUS >KUBOW MPHUPOAbI (HAOIIOACHUE, SKCIIEPUMEHT, OINHCAHUE, W3MEPEHHUE, OK-02
KJ1accu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAsk 00pabOTKa TaHHBIX ).
Kusble cucreMbl (OMOCHCTEMBI) Kak MpeaIMeT u3ydeHust Onosnoruu. OTianyuue KUBBIX CUCTEM
OT HeopraHuyeckoi npupoasl. CBOMCTBa OMOCUCTEM U UX pa3HOOOpasue.
YpoBHU OpraHu3alnx onocucTem: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHbIM, MOMYIALMOHHO-BUJIOBOM, 3KOCHUCTEMHBIH (OMO - TI€OLeHOTHYECKUil),
ouocdepHbIit
Jlexuust Ne 1 «buosnorus B cucteme Hayk. OO11ast XapaKTepUCTHKA KUZHI» 2
Pa3nes 2 XuMH4YECKHI COCTAB M CTPOCHHE KJICTKH 10
Tema 2.1. Coneprkanne y4eOHOro MaTtepuasia 4
XUMHUYECKUH COCTaB | XUMUYECKUN COCTaB KJIETKU. XMUMHYECKHE 3JIEMEHTHI: MAaKpO3JIEMEHThl, MUKPOIJIEMEHTHI.
kjeTku. Bona Bona m mMuHepanbHble BemiecTBa. DYHKIMU BOJIBI M MHUHEPAIbHBIX BEUIECTB B KIIETKE.
Y MUHEpaJIbHbIE ITonnep>kaHue 0OCMOTHYECKOTo OaiaHca
BEIICCTBA Jlexkuust Ne 2 «Xumuueckuil coctaB KjaeTkH. Bosa 1 MuHepanbHble BEIIECTBay 2
IIpakTnueckoe 3ansitue Ne 1 «buosnornueckas posib MHUHEpaIbHBIX BELIECTB B 2
o0eCreYeHnn >KU3HEESITEeIbHOCTH OpPraHU3MOB, MPOSBICHUS AucOaTaHca MHHEPaTbHBIX
3JIEMEHTOBY OK-01, OK-02,
Tema 2.2. Conepxanue yueOHOro MaTepuaa 2 OK-04




buonornuecku
Ba)KHBIE XUMHUYECKHE
COEeIUHEHUS

benxu. CocraB u cTpoeHne 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHUMBIC aMHHOKHUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOMU
MOJICKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBoiicTBa OenkoB. buomorndeckue ¢yHkiun OenkoB. DepMeHTHI — OHOJOTHYECKHE
karanu3aropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHeuu(UIHOCTb.
Kodepmentsl. Butamunbsl. OTinndnst epMEeHTOB OT HEOPTaHUYECKUX KaTaaIn3aTOpPOB.
VYraeBoasl: MOHOCaxapuabl (IVIIOKO3a, pubo3a U Je30Kkcuprbdo3a), aucaxapuibl (caxaposa,
JIAKTO3a) M TOJHcaxapubl (Kpaxmall, TNIMKOTeH, LeJUlioyio3a). buomorndeckue ¢yHKIMH
yrneBonoB. Jlumuasl:  Tpurimmuepuns, Gocomunuasl, crepounsl. ['mapoduisHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢GyHKuMM JgunuaoB. CpaBHEHHE YIIIEBOOB,
OEIKOB W JUMNHJIOB KaK HCTOYHMKOB sHepruu. Hyknemnoseie xucnotsl: /IHK u PHK.
Hyxneotuasl — MoHOMepbI HyKIeMHOBBIX kKucioT. Ctpoenne u Gpynkuuu JJHK. Ctpoenue u
¢ynkuun PHK. AT®: crpoenne u GyHKIUU

Jlexknus Ne 3 «brojiornyeckn BakHbIE XUMHYECKHUE COCAUHCHU A

N

Tema 2.3.

CrtpyKTypHO-
dbyHKIIMOHATBHAS
OpTaHHU3aIHs KICTOK

Copep:xanue yueOHOro MaTepuana

Hurtonorus — Hayka o kierke. Kinerounas Teopust — mpuMep B3auMOJACUCTBUS UeH U (HaKToB
B HayYHOM I1I0O3HAHUU. MeTO/bI U3y4eHUs KICTKH.

Krnerka kak nenoctHast xuBasg cucrema. OOlue Npu3HAKU KJIETOK: 3aMKHYTasl HapyKHas
MeMmOpaHna, monekynsl JJHK kak reneTnueckuil anmnapar, cucTeMa CUHTe3a Oeka.

Tunsl  kaeTok: dykapuoTHueckas U npokapuornyeckas. (OCOOEHHOCTH  CTPOEHHUS
npokapuoTuueckon kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapuOTHYECKON
KJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENbHOM, )KUBOTHOU M rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KJIETOK— KIJIETOYHas CTEHKa, MNIMKOKaIWKe, uX ¢(yHkuuu. [lnasmaruyeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[utormmasma u ee opraHouabl. OgHomemOpaHHble opranoujsl kiaetku: JIIC, ammapar
l'onpmxu, musocombl. [1oayaBTOHOMHBIE OpPraHOWIBI KJIETKHA: MHUTOXOHJPHUH, IUIACTHIBI.
[Ipoucxoxxaenne MUTOXOHApUH M TwacTul. Buasl mmactuna. HememOpaHHbIE OpraHoubl
KJIETKA: pPUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJIH, PECHUYKU, KIYTHUKU. DYHKIMH
OpraHOMIOB KJIETKU. BKiltoueHus.

SAnpo — perynsaropubslii eHTp kieTku. CTpoeHue siapa: sijaepHas 000Ji0uKa, KapHoIlja3Mma,
XPOMATHH, SAPBIIIKO. XpPOMOCOMBI. TpaHCIIOPT BELIECTB B KIIETKE

Jlexnus Ne 4 « CtpykTypHO-(YHKIIMOHATBEHAS OpPTraHU3aIusl KICTOK

IIpakTnyeckoe 3ansitne Ne 2 «l/I3yueHue CTpOEHMsI KJIETOK PACTEHMH, JKUBOTHBIX H
OaxkTepuil O]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U X OMHCAHHUE»




[Tpuobperenue onbiTa NPUMEHEHHUS TEXHUKU MUKPOCKOIIMPOBAHUS TPH BBHITIOJTHEHUU
1a00paTOPHBIX padoT:

[ToaroroBka MUKpoOMpenapaTroB, HAOJIIOJCHWE C TIOMOIIbI0 MHKPOCKONA, BBHISBICHHE
pa3IM4mii MEXTy U3y4aeMbIMU 00beKTaMH, (HOPMYIHPOBAHNE BBIBOJIOB

Paznea 3. /KuznenessreJLHOCTDL KJICTKU

Tema 3.1.
OOMEH BelIEeCTB U
MpeBpaICHIE
SHEPTUU B KJICTKE

Coneprkanue y4eOHOro MaTepraia

OOmMeH BemiecTB, WKW METab0IU3M. ACCUMUIIALINSA (TUTACTHYECKUI OOMEH) U AUCCUMUIISIUS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOrO Tporecca MeTabonuszMa. Poib 3aKoHOB
COXpaHCHHS BEIIECTBAa W SHEPrUM B TOHUMAHMM MeTabonm3ma. Tumbel OOMEHa BEIIECTB:
aBTOTPO(HBIA U TreTepoTpodHBIA. Ponb ¢epMeHTOB B OOMEHE BEIIECTB U IPEBPAIICHUU
sHeprun B Kiertke. DorocuHTe3. CBeToBass M TeMHOBas (a3bl QorocuHTe3a. Peakuuu
¢dorocuntesa. dpdexkruBHOCTH PoTOCHHTE3A. 3HAUCHHE (POTOCUHTE3A IS )KU3HU Ha 3emIle.
Bnusinue ycioBuit cpeipl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMICHUSI €r0 MPOJYKTUBHOCTH Y
KyJIbTYPHBIX pAacTeHM. XeMOCHHTE3. XEMOCHHTE3Upylollue OakTepuu. 3HAYCHUE
XEMOCUHTE3a AJIs KU3HU Ha 3emiie.

DOHepreTudyeckuii OOMEH B KJeTKe. Paciieniienne BenecTs, BEICICHUE U aKKyMYJIMPOBaHHUE
SHEPrHU B KJIETKE. DTalbl YHEPreTHYECKOro oOMeHa. [ mkonu3. BposkeHue u ero BHIBL
Kucnoponnoe okucnenue, win KietoyHoe asixanue. OxucnurensHoe (pocdopummpoBanme.
D PeKTUBHOCTD HIHEPTETHUECKOT0 OOMEHa

Jlekums Ne 5 «OOMeH BeliecTB U IPEBPAICHUE SHEPTUU B KIIETKE»

Tema 3.2.
Bupycst

Copep:xanne yueOHOTo MaTepuana

Hexknerounsie ¢popmbl xku3Hu — Bupychl. ctopust otkpeitus Bupycos (/1. U. MBaHoBCKuit).
OCoOeHHOCTH CTPOCHMS M )KU3HEHHOTO 1MKJIa BUpycoB. bakrepuodaru. bonesnu pactenui,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHonepunnra yenoseka (BIY)
— Bo30ymutens CITM/a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM

Jleknms Ne 6 «Bupycs»

IIpakTnueckoe 3ansaTue Ne 3 «Hekierounsie popMbl XKU3HU
N3yuenue moHATHE BHpyca, €ro CrpoeHue. BimsgHMe Ha OpraHusM 4eloBEKa.
CpaBHHTENIbHBIN aHATN3

OK-01, OK-02,
OK-04

Pa3nea 4. PazMHoOXkeHHe M HHIUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB

(op}

Tema 4.1.
JKu3HeHHBIN KT
KJIETKH

Copep:xanne yueOHOT0 MaTepuana

Knerounslii 1uKI, WIM KU3HEHHBIA LUK KieTku. MHtepdaza m muto3. Ilpouecchl,
npoTekaromue B uHTepgasze. Perummkanusa — peakuus marpuunoro cunreza JJHK. Ctpoenue
XpoMOcoM. XpOMOCOMHBII Habop — KapuoTUN. JIMIJIONIHBIN U TaluIONAHBIA XPOMOCOMHBIE

OK-01, OK-02,
OK-04




HaGOpBI. XpOMaTI/II[BI. ]_[I/ITOHOFI/I‘-ICCKI/IC OCHOBBI PA3MHOXCHHUA W HWHAWBUAYAJIBHOI'O
pa3Butusi opraHu3MoB. Jlenenume knerku — wMuto3. Cragum wmutosa. Ilpomeccsl,
MMPpOUCXOAAIINC Ha Pa3HbIX CTagusiax MHUTO3A. buonornmueckuii CMbICJI MHUTO3Aa.
[IporpamMmmupyemas ru0esb KIETKH - alloNTo3

Jlexkmus Ne 7 « Ku3HEeHHBIA IUKIT KIETKW

N

IIpakTnueckas padora Ne 4 «CpaBHuTeIbHBINH aHAIU3 MuTo03a 1 Meiioza»
Onpenenenue craanii Murtosa u Meliosa. Ux onucanue u cpaBHenue. OnpeaeneHue craaui
MHTO3a U Meio3a.

Tema 4.2.
@opMbl pa3MHOKEHUS
Y UHIUBUIyaJIbHOE
pa3BUTHE OPTraHU3MOB

Copep:xanue yueOHOro MaTepuana

@opMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrosnoe u 1ojoBoe. Buapl 6ecnoiaoro pa3MHOKEHUS:
JieJIeHre HAJIBOE U MOYKOBAaHUE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BET€TaTUBHOE
pasMHOXeHne. VICKyCCTBEeHHOE KIIOHMPOBAHHE OPraHU3MOB, €r0 3HAUCHHE ISl CENIEKITUH.
[TonoBoe pa3mMHOKeHHUE, ero oTau4us oT Oecrmoioro. Meiio3. Cramun meio3a. [Ipomecchl,
npoucxoasuMe Ha craguax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonoruueckuii cMpIcn U 3HaUeHHE Meiio3a. ['ameTorenes — mporecc 00pa3oBaHus OJOBBIX
KJIETOK y JKUBOTHBIX. [l0JIOBBIE JK€e3bl: CEMEHHUKH U SSUYHUKU. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KIIETOK — TaMeT (CHepMaTo30uj, SIMIIEKJIeTKa) — CIepMaTOreHe3 U OOreHes.
OcoOeHHOCTH CTPOEHUS STULIEKIIETOK U criepMaTo3ou10B. OmogoTBopenue. [laprenorenes
NuauBuayanbHoe pa3Butue (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (IMOpUOTeHe3). DTarbl
SMOPHOHAIILHOTO PAa3BUTUS Yy [IO3BOHOYHBIX JKHBOTHBIX: JpOOJICHHE, TacTpyIsLus,
opraHorere3. IlocTamOpuoHanbHOe paszBuTue. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOEe). BinsHue cpeipl Ha pa3BUTHE OPraHU3MOB; (HAKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBbIE ypoAcTBa. PocT u pa3ButHe pacteHuid. OHTOreHes3
I[BETKOBOTO PACTEHHUsI: IBOWHOE OIUIOAOTBOPEHHE, CTPOSHHE CEMEHH, CTAINH Pa3BUTHS

Jleknms Ne 8 «DopMbl pa3MHOXKEHHSI U MHANBUAYAJIIBHOE Pa3BUTHE OPraHU3MOB»

Paszpnen 5. HaciieacTBEHHOCTh U M3MEHYHUBOCTh OPraHU3MOB

oo

Tema 5.1.
3aKOHOMEPHOCTH
HacleI0BaHUs

Copep:xanne yueOHOTo MaTepuana

[IpenmMer u 3amaun reHETUKH. Poib HUTONOTMU U SMOPUOJIOTMH B CTAHOBJIEHUU T'€HETHUKH.
Bxkiag poccuiickux M 3apyOeKHBIX YUEHBIX B pa3BUTHE TI'€HETUKU. MeETOoAbl T€HETHKU
(rubpugonornyeckuii, LUTOTEHETHYECKUH, MOJeKyJIsapHO-reHeTHueckuil). (OCHOBHBIE
TEHETUYECKUE NTOHATHUSA. | eHeTHuecKasi CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKPEIUBaHUM.
3aKOHOMEPHOCTH  HAcCJIEIOBaHWs  NIPU3HAKOB,  ycraHoBileHHble [.  Mennenem.
MoHorubpuaHoe CcKpeluBaHue. 3aKOH eInHO0Opa3usi THOPUAOB MEPBOTO IMOKOJCHHS.
[IpaBuino moMuHMpPOBaHUA. 3aKOH pACIHICIUICHUS MPU3HAKOB. [MIOTE3a YHCTOTHI TaMeET.

OK-01, OK-02,
OK-04




[TomHOe M HemonHOe NOMUHHUpOBaHME. /IMrnOpuaHoe CKpeluBaHue. 3aKOH HE3aBUCHMOIO
HaclleIoBaHUsl TMpU3HAKoB. lluTOoreHeTnyeckre OCHOBBI JUTHMOPUIHOTO CKPELIMBAHHUA.
Ananusupyromee ckpemuBaHue. Vcrnosb30oBaHME aHANUM3HUPYIOLIETO CKPELIMBAHUA IS
OIlpeJIeJIeHUs] TEeHOTHUIA 0COOU

IIpakTuyeckas padbora Ne 5«3aK0OHOMEPHOCTH HACICTOBAHUSY

Tema 5.2.
3aKOHOMEPHOCTH
U3MEHYUBOCTH

Coneprkanue y4eOHOro MaTepuaia

N3MenunBOCTh. BUIbI MK3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacleCcTBeHHast. Ponb cpebl B
HEHACJICICTBEHHON HM3MEHYMBOCTH. XapaKTEPUCTHKA MOAM(PUKALMOHHOW H3MEHYHMBOCTH.
Bapuanuonnsliii psj v BapuarmonHas kpuBas. Hopma peakuuu npusHaka. KoindecTBeHHbIE
M KAueCTBEHHBbIC TMPU3HAKM H WX HOpMa peakiuu. CBoHcTBA MOIU(DUKAIIMOHHON
H3MEHYUBOCTH.

Hacnencreennasi, uiad TeHOTUIMYECKAas H3MEHYHMBOCTh. KoMOMHATHBHAsS H3MEHUYHBOCTb.
Meiio3 u MONOBOM mpolecc — OCHOBAa KOMOWHATHBHOM H3MEHYMBOCTH. MyTanmoHHas
W3MEHUYUBOCTh. Kilaccupukanus Myramnuii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa u
NpUYMHBI  MyTanuil. MyrareHnble (akTopbl. 3aKOH T'OMOJIOTMUECKHX DSIOB B
HaCJICACTBEHHOM W3MEHYNBOCTH
H. 1. BaBunoBa

Jlekums Ne 9 «3akoHOMEPHOCTH NU3MEHYMBOCTU»

Tema 5.3.
I'eneTuka uenoBeka

Copep:xanue yueOHOro MaTepuana

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/Abl TEHETHKU YEJIOBEKA:
IeHEANIOTUYECKUM, OJIN3HEIOBbIM, LUTOTCHETHYEeCKUH, OMOXMMHUYECKUH, MOJEKYISpHO-
reHeTnueckuii. COBpEMEHHOE OIPE/EICHNE T€HOTUIIA: IOJIHOITEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHME, B TOM uucie ¢ nomouisto [11[P-ananu3a. HacnenctBennsle 3a0oaeBaHus
4eJI0BEeKa: TIeHHble O0Je3HH, OOJE3HM C HACIEICTBEHHON MPEpaclooKEeHHOCTBIO,
XpoMocoMHbIe Oone3Hu. ComaTtudyeckue M TeHepaTUBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[IpuHumnel  310poBOro  00pa3za JKHU3HHM, JMArHOCTUKHM, NPOPWIAKTHUKUA U  JICYCHUS
reHEeTHYecKuX  Oosie3Hell.  MeaukKo-reHeTH4eckoe  KOHCYJIbTHUpOBaHHME.  3HAYCHHE
MEIUIMHCKOW TEHETUKH B IMPENOTBPALIEHUM W JICYEHWH TIEHETHYECKUX 3a00JIeBaHMi
4eJI0BEKa

Jlexknusa Ne 10 «I'eHeTrka 4yeIoBeKa»

IIpakTHyeckas padora Ne 6 «CocTaBineHue U aHaIN3 POJIOCIOBHBIX YEJIOBEKA»

N

IIpomMe:xxyTo4yHAasi aTTecTalUsl 0 JUCHUILIMHE (KOHTPOJIbHAs padoTa)

2 CEMECTP

| BCET'O

48

Pa3gen 6. DBoJIOMOHHAA 0MOJIOT U

OK-01, OK-02,




Tema 6.1.
BOJIIOIIMOHHAS
TEOpHs U €€ MECTO
B Onosoruu

Copep:xanne yaeOHOT0 MaTepuana

[Ipennocslaky BO3HUKHOBEHMS 3BOJIIOIIMOHHON TEOPUH. DBOJIOLMOHHAS TEOPUSI U €€ MECTO
B Ouonoruu. BinsHue 3BOMIOLMOHHONM TEOpUM Ha pa3BUTHE OHOJOIMHM M JPYIMX HAyK.
CaunerenbcTBa 3BoNtoMK. [laneonTonornueckue: nNocaea0BaTelbHOCTh MOSIBICHNS BUIOB B
[AJICOHTOJIOTUYECKOM JIETONUCH, NepexoiHble (GopMbl. buoreorpaduueckue: cxoIcTBO U
paznuune ¢ayH u GJIop MaTEPUKOB H OCTPOBOB. IMOPHOJIOTHUECKUE: CXOACTBA U PA3TUIUS
SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOUYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIC, PYAMMEHTApHBIC OpraHbl, AaTaBU3MbL. MOJEKYISIPHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHM3MOB HACJIEZICTBEHHOCTH ¥ OCHOBHBIX MeTa0OJMYECKHUX IyTel y Bcex
JKUBBIX OPIraHU3MOB.

OpomtonmonHas teopuss Y. Jlapuna. Ilpennochbuiku BO3HUKHOBEHUS JapBHHU3MA.
JIBIDKyIIIMEe CHUJIBl HBOJIOLUM BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECYPCOB, HEONpenelnéHHas M3MEHYMBOCTh, 0OphOa 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

Jlexmust Ne 11 «DBoOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTUM

Tema 6.2.
MuKkpo3BOIOIHUS

Coneprxkanne y4eOHOro Marepuasia

Cunrernueckast Teopust 3Boitoruu (CTD) u e€ ocHOBHbIE MOJOKEHUSA. MUKPOIBOIIOLIHSL.
HOHy.HHLII/ISI KaK €IMHHUIa BUJa 1 3BOJIFOIINH.

JBrokyme cuiibl ((haKTOPBI)IBOJIIOIMK BHUIOB B MPHPOJC. MYTAallMOHHBIH TpOLECC U
KOMOWHATHBHAs M3MEHUYMBOCTh. [lomynsiuoHHbIe BONHBI W npeld reHoB. M3omsauus u
murpanus. EctectBeHHBIH 0TOOp — HampaBnstomui  (aktop dBomouud.  DopMbl
€CTeCTBEHHOTO 0TOOpa. IIpHCIOCOOIEHHOCTh OpPraHM3MOB Kak pPe3yJbTaT SBOJIIOLHUH.
[Ipumepsl mpucnocobneHuit y opranu3sMoB. Apomopdo3bl U UAHOATANTANUUA. Bumg u
BunoobpaszoBanue. Kpurepuu Buna. OcHOBHBIE (OpMBI BUA000pa30BaHUA: TeOrpaPuIecKoe,
9KOJIOTHYECKOE

Jlexnust Ne 12 «MuKpo3BOIIOLNSD)

N

Tema 6.3.
MaxkposBosnronus

Coneprxkanne yueOHOro MaTtepuasia

MaxkposBomtorusi. Dopmbl  dBoMOLMU:  (PUIETHYECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONTIOIMH

Jlexnus Ne 13 «Maxkpo3BoToLHs»

IIpakTnueckas paGora Ne 7 «OmnucaHue mpUCHOCOOIEHHOCTH OpraHU3Ma U ee
OTHOCHUTEJILHOT'O XapaKTepay

OK-04

Pasnen 7. Bo3HHKHOBEHHE H pa3BUTHE *KU3HM Ha 3emuie

Tema 7.1.

\ Copep:xanne yueOHOT0 MaTepuana

OK-01, OK-02,
OK-04




3apoxaeHue
Y pa3BHUTHUE KU3HU

JloHay4yHble MPEICTABICHUS O 3apOXKACHUM XKU3HU. HaydHble rUmotre3bl BO3HUKHOBEHUS
KU3HHM Ha 3emyie: aOMoreHe3 M MaHCIepMus. XUMUYECKas dBOJIONHSI. AOMOTEHHBIN CHHTE3
OpraHWYECKUX BEIIECTB M3 HEOPraHMYECKUX. OKCIHEPUMEHTAIBHOE MOATBEPKICHUE
XUMHUYECKON HBOJIIOIMK. HadanpHple 3Tambl OMoiormueckoil ssosrormu. | mmoreza PHK-
Mupa. PopMUpOBaHHE MEMOpPAaHHBIX CTPYKTYp M BO3HUKHOBEHHE IMPOTOKJIECTKH. [lepBbie
KJIETKHU U UX 3BOOLUA. POpMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3paM U nepuojaM. Karapxeil. Apxeiickas u mpoTepo3onckas
apel. Ilaneosoiickas spa u €€ mepuoAbl: KEMOPHMCKWN, OPIOBUKCKHH, CHITYPUHCKHH,
JIEBOHCKHM, KAMEHHOYTOJIbHBINA, NIEPMCKH. Me30301cKas 3pa U €€ IepUuoibl: TPUACOBBIM,
IOpcKkuii, MenoBou. KaitHo3oMckas 3pa M €€ Nepuojbl: MajJeOreHOBBbIN, HEOTCHOBBIMH,
AHTPONOT€HOBBII.

Jlexknus Ne 14 «3apoxeHue U pa3BUTHE KU3ZHU» 2
Tema 7.2. Coneprkanue yueOHOro MaTepuasa 4
Cucrema Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 3BoOJtoLuU. OCHOBHBIE CUCTEMATUUYECKUE
OpPraHUu4eCcKOro MUpa. | TpyHIbl OPraHU3MOB. XapaKTEPUCTUKA KIMMAaTa M IeoJIOTMYecKuX IporeccoB. OCHOBHbIE
[Ipoucxoxnenue STambl 3BOJIIONMU PACTUTEIBHOTO W JKMBOTHOTO Mupa. ApoMopho3sl y pacTeHUd u
YeJI0BEKa — KUBOTHBIX. [TosiBNIEHME, paclBeT U BBIMUPAHUE IPYIII KHUBBIX OPraHU3MOB.

AHTPOIIOTeHE3 OBonronusl  4enoBeKa. AHTpPONOJOrusi Kak Hayka. Pa3BuTue mnpeacraBieHUd o
IIPOUCXOXKACHUN YelloBeKa. Meroabl n3ydeHMsl aHTpornoreHesa. (CXoIcTBa M pa3iuydus
4yelloBeKa W KUBOTHBIX. CHCTEMaTH4eCKOE IIO0JIOKEHHE uYeloBeKa. JIBuKyliue Cuiibl
(paxtopsr) anTpomoreneza. HacnencTBeHHas WM3MEHYMBOCTb M €CTECTBEHHBIH OTOOp.
OO611ecTBeHHBINH 00pa3 KU3HU, U3TOTOBJIEHUE OPYIUH TPYJla, MBIIIJIEHUE, peYb
Jlekuma Ne 15 «Cucrema opranudeckoro wwupa. [lpoucxoxkneHue denoBeka — 2
AHTPOIIOTEHE3»

IIpakTnyeckas padora Ne 8«CxoacTBO 1 OTJIHYHS YeJI0BEKA C JKHBOTHBIMID). 2
CX0JICTBO U OTJINYMSI YEJIOBEKA € )KMBOTHBIMU. OCHOBHBIE CTaJIMHM aHTPOIIOreHe3a
Tema 7.3. Conepxanue yueOHOro MaTepuasa 4

OCHOBHEBIE CTaUM
JBOJIFOLUH YEI0BEKA

OcCHOBHBIE CTaAWM W BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJOMUTEKH, UEIOBEK yMEIbIH,
Yenosek npsaMoxoasuui, YenoBek HeaHIepTanbCKui, YenoBeKk pa3yMHbIM COBPEMEHHOIO
Tturma. Haxonku ucKomaeMbIX OCTaHKOB, BPEMS CYIIECTBOBAHMS, 00JIaCTh paCIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne pacbl. OCHOBHBIE OONBINHE pachl: €BpONEOoUHAs (€BpasHiicKas), HErpo-
aBcTpasionjHas (dKBaTOpHalbHasi), MOHIOJOMAHAS (a3uWaTCKo-aMepUKaHcKas). YepTsl
MIPUCIIOCOOJIEHHOCTH TPEJACTABUTENICH YEJOBEUECKMX pac K YCIOBHSIM CYIIECTBOBAHUA.




EnuncTBO yenoBeueckux pac. Kpuruka pacuzma

Jleknms Ne 16 «OcHOBHBIE CTa U 3BOJIIOLUYU YETIOBEKA» 2
IIpakTuyeckasi padora Ne 9 «[IprcnocoOICHHOCTh YeIOBEKa K Pa3HBIM YCIOBUSM CPEIbI. 2
Bnusiane reorpaduueckoii cpebl Ha MOPQOIOTHIO U (PU3NOTIOTHIO YEIIOBEKaY
Paznen 8. Oprann3mspl 1 OKpyxaw0IIas cpena 4
Tema 8.1. Copepxanne yaeOHOTo MaTepuana 2
DKoJIOrus KaK HayKa. | DKOJIOTHS KakK HaykKa. 3aJaud ¥ pas/ielibl SKOJIOTUU. MEeTO bl IKOJIOTHYECKUX UCCIICOBAHUH.
Cpenpbl )KU3HH. DKOJIOTHYECKOE MHPOBO33PEHUE COBPEMEHHOro 4enoBeka. Cpenbl OOMTaHUS OPraHU3MOB:
DKoslorn4yeckue BOJHAsl, HA3eMHO-BO3JyIlHAas, IIOYBEHHAs, BHYTPUOPraHW3MEHHAasA. OKOJOTHYECKHE
baxTopsl ¢dakropsl. Kiaccubpukamust 5KoNIOrHYecKux (HaKTOpOB: aOMOTHUECKUE, OMOTHYECKUE WU
aHTpornoreHusle. JleifictBue 53Ko0JOrMyYecKUX (PaKTOPOB HA OpPraHu3Mbl. AOMOTHYECKHE
(baxTopsl: CBET, TEMIIepaTypa, BiaxkHocTs. Doronepuoausm. [Ipucrnocodbiaenns opranu3MoB
K JeicTBHIO abmoThdeckux (akTopoB. buonorumdeckue putmbl. buotnueckue (akTophl. OK-01, OK-02,
Buapl OMOTHYECKMX B3aMMOJEHCTBMI: KOHKYPEHILMs, XHUIIHHYECTBO. [lapasutuswm, OK-04, OK-07
MYTYyajiu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaXJICOHUYECTBO), aMEHCAIN3M, HEHTpaIu3M.
3HayeHne OMOTHYECKMX B3aWMOJICHCTBHU JIsi CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX
co00I11IeECTBAX
Jlekuust Ne 17 «Okosnorus kak Hayka. Cpesbl )KU3HU. DKOJIOTHUECKUE (HaKTOphDy 2
Tema 8.2. Copep:xanue yueOHOro MaTepuana 2
DKOJIOrH4ecKue DKOJIOTHYECKHE XapaKTepUCTHKH mnomymnsauuud. OCHOBHBbIE TIOKa3aTeNd  MOMYJSALHUU:
XapaKTepUCTHKH YHUCJIEHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, MPUPOCT, MUrpauus. JnHamuka
TOTTYJISIITIH YHUCICHHOCTH NOMYJISIIMU U €€ PeryJssiius
Jlekums Ne 18 «Oxonornueckre XapakTepUCTUKU TOMYIISIIUI 2
Paznen 9. CoobOmiecTBa H 3K0JI0rH4ecKHe CHCTEMbBI 16 OK-01, OK-02,
Tema 9.1. Conepxanue yueOHOro MaTepuasa 2 OK-04, OK-07
Coo0mecTBa Coo0imecTBo  opranu3mMoB  —  Ouoneno3.  CTpyKTypsl — OMOLIEHO3a:  BHOBad, IK5.4
OpPraHHU3MOB, IIPOCTpaHCTBEHHas, Tpoduueckas (rnuiiesas). Bunbl-noMmuHanTsl. CBsi3u B OHOLIEHO3E.
9KOCHCTEMBI Okosnoruueckue cuctembl (3kocucreMsl). llonstne 00 »sKocucreMe U OHOreolEHO3E.
@DyHKIIMOHANbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI, KOHCYMEHTBHI, pPEIYLICHTBHI.
KpyroBopot BemiecTB M MOTOK 3HEPruU B sKocucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IMOKAa3aTeNUd 3KOCUCTEMBI: OHoMmacca,
MPOIYKIHS. DKOJIOTUYECKHUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OnoMaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOPETYJIALHNsI, pa3BuTHE. CyKIleCCHsI
Jlekums Ne 19 «CooOuiectBa OpraHu3MOB, SKOCHCTEMBDY 2




Tema 9.2. Coneprxanue yueOHOro MaTepuasia 4
[Tpuponubie [IpuponHble 3KOCHUCTEMBI. ODKOCHCTEMBI pPeK M 03€p. ODKOCHCTEMa XBOMHOTO WM
HKOCHUCTEMBI HIIMPOKOJIMCTBEHHOTO jeca. AHTpPOIOTreHHBIE HKOCUCTEMBI. ATpPO3KOCHCTEMBI.

YpOoskocucreMbl. buonornueckoe U XO3SHCTBEHHOE 3HAYEHHE arpo3KOCHUCTEM H
yp6o3kocucteM. buopaznooOpasue kak ¢akTtop ycTouumBocTH sSKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pa3HooOpa3us Ha 3emiie

Jlexmus Ne 20 «buosiorndeckoro pasHooOpas3us Ha 3emiiey 2
IIpakTnueckas padora Ne 10«IIpupoiHbie 3KOCUCTEMBI» 2

Tema 9.3. Copep:xanue yueOHOro MaTepuana 2
buocdepa — Yuenne B. U. Bepuaackoro o 6uoctepe. ['panuiipl, coctaB u cTpykrypa ouocdepsl. XKuoe
rio0anpHas BemectBO M ero ¢yHkuun. OcoOeHHOCTH Ouocdepsl Kak TI00aTbHONW HIKOCHUCTEMBI.

skocucrema 3emin | JluHaMuueckoe paBHOBecue M oOparHas CBsizb B Ouocdepe. KpyroBopoTel BelmiecTB u
OMOreOXMMHYECKHE LHKIbI D3JIEMEHTOB (yriaepojaa, aszoTa). 30HaJbHOCTH OuOC(epsl.
OcHOBHbIE OMOMBI CYIIN
Jlekums Ne 21 «buocdepa —rnobanbpHas SkocucTeMa 3eMIIiy 2
Tema 9.4. Ilpogheccuonanvno opuenmuposannoe cooepricanue 4
Bruanue Yenoseuecmso 6 ouocghepe 3emnu. Aumponoeentvle usmenenus 8 ouocgepe. I nobanvhvie
AHMPONO2EHHBIX akonoeudeckue npoonemvl. Cocywecmeosanue npupoovl u uenogevecmsa. CoxpaHenue
¢axmopos Ha buopaznoobpaszus kaxk ocrosa ycmouuusocmu oOuocghepvl. OcHO6a  PAYUOHATLHOSO
obuocgepy VYIpagenuss NPUPOOHbIMU PecypCamu U UX UCnONb308aHue. JocmudiceHus OUOL02UU U OXPAHA
npupoobl
Jexyua Ne 22«Brusnue anmponocennuix ¢hakmopog na ouocgepy» 2
Ilpakmuueckaa paboma Ne 11 «Bnusinue npou300CmeeHHbIX (HaKmMopos HA OpP2aHU3M 2
Yen08exay
Tema 9.5. Ilpogheccuonanvno opuenmuposannoe cooepricanue 4
Brusnue coyuanvno- | 300posve u eco cocmasngiowue. Paxmopul, NOJOHCUMETbHO U OMPUYATNENbHO SlUsioujue Ha
9KONIO2UHECKUX opeaHusm 4denogexa. Illpobrema mexHO2eHHbIX 6030€UCMBUll HA 300P08be  YeNlo8eKd
gaxmopos Ha (anekmpomacHummusie NoJis, OblMOBAs XUMUS, U3DLIMOYHLIE WYMbL, paouayus u m.n.).
300posbe uenoseka | Aoanmayusi opeanusmMa 4eioseka K akmopam  okpyxcaioujei cpeovl. IIpunyunv
@opmuposanus 300posvecbepezaroueco nosedenus. Puzuueckas akmueHOCmMsb U 300pO8be.
buoxumuueckue acnekmol payuonanbHo2o numaHus
Jexyua Ne 23 «Bruanue coyuanbHo-9K0102UYECKUX PaKMOpos8 Ha 300P06be YeTI0BEKA) 2
Ilpakmuueckasn paboma Ne 12 « Ymcmeennas pabomocnocobHocmo» 2

unu  «Bnusnue abuomuueckux gbaxmopoe Ha uejloeexka» (6 Kadvecmee mnmpueccepoe,




CHUdcalowux — pabomocnocooHocmb, UCNOIB308aMb yenosus ocyujecmenenus
npoghecCUoHaNbHOU 0esIMeIbHOCIU., WYM, memnepamypd, guzuieckas Hacpy3Ka u m.o.)

Pa3nen 10. Cejiekuusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOT MU 11
Tema 10.1. Copep:xanue yueOHOro MaTepuana 2
Cenexkuus kak Hayka | Cenekius Kak Hayka M Ipoliecc. 3apOKACHUE CEIeKIMU U jAoMecTukanus. Yuenue H. U.
U TIpOIEeCC BaBunioBa 0 meHTpax MHOrooOpasus M IPOUCXOXKIEHUS KYJIbTYpHBIX pacTeHuid. LIeHTpsI
IIPOUCXOXACHUS JOMAIIHUX XUBOTHbIX. CopT, mopona, mrtamMm. COBpPEMEHHBIE METO]IbI
CEJIEKIIUH. MaccoBbIi
U WHAMBHUIYAIbHBIM OTOOPHI B CEJNEKIMU pacTeHUH M KMBOTHBIX. OLEHKA 3KCTEephepa.
bnuskoponcTBenHoe ckpemuBanue — UHOpuAUHr. Yncras nuaus. CKpeniyBaHHE YHCTHIX
muHud. [etepos3uc, winu rubOpuaHas cuia. HepoJACTBEHHOE CKpEUIMBaHHE — ayTOPUIAMHT.
Otnanénnas rubpuamzanuss U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 W IOJy4eHUE
ITOJIMIUIONIOB. JIOCTHIKEHUS CEJIEKIIMN PACTEHUH, J)KUBOTHBIX M1 MUKPOOPTaHU3MOB OK-01, OK-02,
Jleknms Ne 24 «Cenekuus Kak HayKa M IPOLIECC» 2 OK-04, OK-07
Tema 10.2. Coneprxkanne y4eOHOro Marepuasia 2 K 5.4
OcHoBBI buorexHonorust kKak oOTpacip TMPOU3BOACTBA. [ eHHas WHXKEHepusa. OTambl CO3JAHHUS
OMOTEXHOJIOTHH pexomOunanTHOU JIHK m Tpancrennbix opranusmoB. Kierounas umxenepus. Kierounsie
KYJIbTYpBHI. MukpokiIoHaIbHOE pa3MHOXKEHHE pacTeHUH. Knonuposanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOTUYECKUE U ITHUYECKUE
npo6uembl. 'MO — renetndyecku MOIUGUITMPOBAHHBIE OPTraHU3MBI
Jlekums Ne 25 «OcHOBBI OMOTEXHOIOTHID) 2
Tema 10.3. Ilpogheccuonanvrno opuenmuposannoe cooeprcanue 4
buomexnonozuu Pazeumue npomvluinentoii buomexnonio2ui u ee NpUMEHeHUe 8 HCUSHU YeloBeKd, NOUCK U
6 NPOMBIULCHHOCIU | AHAIU3 UHDOPMAYUU U3 PASTUYHBIX UCMOYHUKOS (HAYUHAs U Y4eOHO-HAYYHAs Tumepamypa,
cpedcmea maccosoll ungopmayuu, cemov Unmepnem u opyeue)
Ilpakmuueckasa paboma Ne 13 «Keticvl na ananuz ungopmayuu o pazeumuu 4
NPOMBIUUILEHHOU OUOMEXHON02Ul (N0 MUHU-2PYRNAM).»
Tema 10.4. Ilpogheccuonanvno opuenmuposannoe cooepricanue 3 OK-04, OK-07
buomexnonozuu 6 OcHogHble HanpasieHUus COBPeMeHHOU OUOMEXHON02UU 8 NPODeCCUOHANbHOU 0esTmeNbHOCNU 1K 5.4
JHCU3HU U npoheccuu | yenosexa. Memoovl buomexnono2ul. Obwvexmui buomexnoo2uU. Omuxa
OUOmMexHoNo2UYeCKUX U 2eHemuyeckux oKkcnepumenmos. Ilpasuna noucka u amanusa
OUuoIKON02UYECKOU UHDOpMAYUY U3 DASTUYHLIX UCMOYHUKO8 (HAYYHASA U YUEOHO-HAVUHASL
Jqumepamypa, cpeocmea mMaccogou ungopmayuu, cemo Unmepnem u opyaue)
Jlexnus Ne 26 «buomexnonozuu 6 Hcuznu u npogheccuuy 1




IlIpakmuueckan paooma Ne 14 3awuma Ketica: npeocmagienue pe3yibmamos peluieHus 2
Kellcog (8vlcmyniienue ¢ npezenmayueti)
IIpomexyTounas arrectanms (nuddepeHIpoBaHHBINA 3a4€ET) 1
Bcero: 80




3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATITAHBI

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

st peanu3zanuu 00pa3oBaTEIBHOIO Iporecca (BceX BHIIOB YU€OHOH AEATENIbHOCTH) T10
JUCIUIUIMHE  HCIOJB3YIOTCS — CIEAYIOIIUE CHENUAlbHbIE ITOMEIICHHS, OCHAIICHHBIE B
cootBercTBUM ¢ [Ipunoxennem 3 OITOII-IT CIIO: kabunet 0011e006pa3zoBaTeNbHBIX AUCIUILTHH

3.2. UnpopMmannoHHoOe odecnedeHne peajn3aluu NporpaMmmbl

OcCHOBHBIE HCTOYHUKH

1. Aradonosa, 1. b. buonorus : 6a3oBslii ypoBens : yueOnuk / M. b. Aradonosa, A. A.
Kamenckuii, B. 1. CuBornaszos. — 2-e u3n., crep. — Mocksa : [Ipocsemenue, 2025. — 271 c.
— ISBN 978-5-09-121341-6. — Texkcrt : snexkTpoHHbId // JlaHb : 37eKTpOHHO-OMOIHOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/472913 (mara obGpamienus: 19.04.2025). —
Pexxwum noctyna: st aBTOpU3. MOIb30BATEINIEH.

JlonoJIHUTeIbHbIEe HCTOYHUKH

1. Te#inop . buomorus: B 3 . T.1/1.Tetinop, H.I'pun, ¥.Crayr: noxa. pea. P.Comepa;
niep. 3 ro annt. U3a. — 14-e u3n. — M.: Jlaboparopus 3Hanuii, 2022 — 454 c.

2. [TaBnoBa E.W. Dkomnorust: yaeOHUK U MPAKTUKYM JIJISI CPEIHETO MPO(HEeCcCHOHATLHOTO
oOpa3zoBanus /E.N.I1aBnosa, B.K.HoBukos. — Mocksa: U3narensctBo FOpaiit, 2022. — 190 c.

3. Epemuenko O.3. buomnorus: ydenue o Ouocdepe: ydeOHOE mocoOue JUisi CpeaHEero
npodeccuonansHoro obpazopanus /O.3.Epemuenko. — 3-e¢ u3zf., nepepad. M mon. — Mockaa:
UznarenscrBo FOoaiit, 2022. — 236 c.

4. OJI.13 buonorus : METOAMYECKUE YKA3aHUA 1O MPAKTUUYECKUM 3aHATUSAM JUIS
oOyuaromuxcst crnenuadbHOCTH 15.02.16 TexHOMOTHS MAaIIMHOCTPOEHUS OYHOH (POpPMBI
oOyuenus / TUY ; coct. O. O. Censinuna. - Tromens : TUY, 2024. - 44 c. - DnekTpoHHAas
oubmuoreka TUY. - [buomnorus] . - budimorp.: ¢. 43. - ~b. 1. - TeKCT : 3IEKTPOHHBIH.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

KOHTpOib M OLIEHKa PacKphIBAIOTCS 4epe3 IUCLUIUIMHAPHBIE PE3YJIbTaThl, YCBOCHHbIE
3HAHUS ¥ IPHOOPETEHHBIE 00yUYarOIIUMUC YMEHHs, HAallpaBJICHHbIE HA (OPMHUPOBAHUE OOIIUX U
npodecCHOHATIBHBIX KOMIIETEHIINH

PesynpTatel 00ydeHus

IToxa3zaTenu oneHKHn

TuI OIIEHOYHBIX MEPONPHUSATUN

umems npeocmasnenue O POIU
u MecTe OunoIoruu B
COBPEMEHHOU HAay4YHOH KapTHUHE
MUpA; MOHUMAaHNe ponu
Oouomorun B (popMUpOBaHUH
Kpyro3opa ¥ (yHKIIHOHAITbHOM
TPaMOTHOCTH  YellOBeKa IS
pelIeHs IPaKTUUECKUX 33/1a4
Braoenue
OCHOBOTIOJATAOIIMH
MOHATUSMU U MPEACTABICHUSIMHU
O  JKUBOM  mWpHpoIE, eé
YPOBHEBOWM  OpraHu3alud U
SBOJIIOIUY; YBEpPEHHOE
MOJIb30BAaHUE  OHOJOTHYECKOM
TEPMUHOJIOTHEN U CUMBOJIMKOM;
Ymenue mpoBOmUTH CpaBHEHHE
XUMHUYECKOU OpraHu3aluu
JKUBBIX M HEKHUBBIX OOBEKTOB.
[lomyuenne mpencTaBIeHUS O

3namo

OcHOBHEIE MIOJIOKEHUS
OMOJTIOTHIECKHUX TEOpHH u
3aKOHOMEPHOCTEN:  KJIETOYHOM
TEOpUH, 3BOJIIOIMOHHOTO
ydeHwus, YUeHUS
B.M.Bepnaackoro o Omocdepe,
3aKOHBI I"'Mengens,

3aKOHOMEPHOCTEH W3MEHYUBOCTH
Y HACJIEICTBEHHOCTH,

cTpoeHue ¥ (YHKIMOHUPOBAHUE
OHOJIOTNYECKUX 00BEKTOB:
KJIETKH, TE€HOB W XPOMOCOM,
CTPYKTYPBI BUIa U 9KOCHCTEM.

- TecT-3amanue

- OOcyxneHue
TEKITUN

Tema 1.1

- 3ajaHue ucciaea0BaHue
Tema 5.1

- ®poHTANBHBIN OMPOC
Tema 5.2

- Tect-3ananue

- Crapr-3ananue
Tema 9.3

- OKcnepTHas
BBITIOJTHEHHS

pabor;
[pakTuyeckoe 3ansitue Ne 1
IpakTuyeckoe 3ansiTue Ne 3

mo BOIpocCaM

OIIEHKa
MPAKTHYECKUX

poiu OpraHUYECKUX 17§
HEOPTraHWMYECKHX  BEIIECTB B

kietke OK 01, OK 07, OK 04

cpopmuposannocms  ymeHuti | Ymeem pemath reHetudeckue | Ilpogeccuonanvro

OOBSICHATH pe3yibTaThl | 3a/la4d, CTPOUTH BapUAIMOHHBIC | OPUEHINUPOBAHHOE COOEPIICAHUE
OHMOJIOTMUECKUX KpuBbIe, paboTaTh ¢ yueOHOU | Cmapm-3adanue

AKCIIEPUMEHTOB, pemars | JINTEpaTypout Tema 10.3; 10.4

JJIeMEHTapHble OUOJOrHYecKue - DKcrepTHast OIIeHKa
3ajauu; BBITTOJTHEHHS MPaKTHYECKUX
enadenue OCHOBHBIMU pabor;

METOAaMH Hay4YHOTO IO3HAHWS, IIpakTnyeckoe 3ansitue Ne 2
WCIIOJIb3yEeMbIMHU pu IIpakTHyeckoe 3ansiTHe Ne 5

OMOJIOTHYECKUX HUCCIICO0BaHUAX
JKMBBIX OOBEKTOB U DKOCHCTEM:

Ilpogpeccuonanvro
OpUEHMUPOBAHHOE COOEPIHCAHUE

OIIMCaHME, M3MepeHue, Ilpakmuueckoe 3auamue Ne 9-14
MIPOBEICHHE HaOJIOICHMIA;

BBISIBJIIEHUE u OLIEHKa

AHTPOTIOTEHHbIX HM3MEHEHHUH B

pupoie

OK 01, OK 02, OK 07, IIK 5.4

copmuposanHocmy 3HaeT TOJOXKEHHUS KIETOYHOH | - DpOHTaIBHBIN ONIpOC
COOCTBEHHOW  TIO3WIMM  TI0 | TEOPHH, OCHOBHBIE (QyHKIMH | - Tecr-3amanue
OTHOIIEHUIO K OWMOJOTHYECKOW | OPTaHOUIOB, muromasmel, | Tema 2.1-2.4
MHQOPMAaLUK, MNOJTy4aeMOH M3 | CYyLIIHOCTb u 3HaueHue | - Ctapr-3afnanue

pa3HbIX HCTOYHUKOB, K | KJIETOYHOH TeOpuH, 0COOCHHOCTH | -DpOHTAIBHBIN OMPOC
rI00aTbHBIM  9KOJOTMYECKUM | CTPOCHUS MIPOKApPHOT u | - 3ajaHue ucciaenoBaHne

npodiieMaM 170:¢

peleHus,

OyTSIM

9YKapHuoOT; CYIIHOCTb OHTOI'CHE3a,
3HAUYCHHEC MMHTO3a M McHo3a B

Tema 3.1
- Crapt-3aanue




enadeHue OCHOBHBIMH | OCYIIIECTBICHUN Tema 3.2
METOJJaMU HAYYHOTO ITTO3HAHHS, | IPEEeMCTBEHHOCTH Mexay | - DpoHTaNBHBIHA ompoc
UCTIOJIb3YEMBIMH MIPU | TIOKOJICHUSAMH, 3aKOHOMepHOCTH | - CTapT-3a1aHue
OHMOJIOTMYECKUX HCCIEAOBAHHUAX | HHAWBUAYATHEHOTO pasButus, | - Crapr-3aganue
KHUBBIX OOBEKTOB U HKOCHCTEM: | CIIOCOOBI Pa3MHOKEHHS -OpoHTATBHBIN OIPOC
OITMCaHHE, HU3MepeHue, Tema 4.1
MIPOBE/ICHHE HaOJIIOIEHMUII; Tema 4.2
BBISIBJICHUE u OLICHKA OKcrepTHasi OIIEHKA BBITTOJTHEHUS
AQHTPOITIOTCHHBIX W3MEHEHHH B MPaKTHYECKUX padoT;
IIPUPOJE; IIpakTyeckas padora Ned
3uanue TMONOXEHUS KIETOUYHOU [IpencraBnenue YCTHBIX
TCOPHH, OCHOBHBIC ~(YHKIHH COOOIIEHUH C TMpe3eHTAIUeH,
OpraHonzos, [UTOTUIA3MBI, IOATOTOBIECHHBIX II0 MEPEYHIO
CYILIHOCTb. u 3HaUYCHHUE HCTOYHUKOB,
KIICTOHOM reopu, PEKOMEHIOBaHHBIX
0COOCHHOCTH CTPOEHUS
MPOKApUOT U DYKAPHOT; HperofapaTeiieM
3Hanue CyITHOCTH OHTOTCHE3a, Tema 8.1, 8.2
3HaUYE€HUE MHUTO3a W Melo3a B Tema 9.1;9.2
OCYIIeCTR/ICHHH [Ipodeccuonanpro
HPCEMCTBEHHOCTH MKy OPHECHTHUPOBAHHOE COZICPKaHHE:
HOKOJICHUSIMH, 3aKOHOMEPHOCTH IlpencTaBnenne  pesybTaTOB
UHIUBHAAYaJbHOTO  Pa3BHTHS, TIPAKTHICCKHUX pabor
CHOCOOBI Pa3MHOXKCHUS Ipaxmuueckan paboma Ne9
OK 01, 0K 02, OK 07 ; IIK 5.4
chopmuposannocms ~ yMEHHWH | 3HaeT  CYIIHOCTh  MpoIeccoB | -DpOoHTANBHEIN OIPOC
OOBSICHATH pe3yabTaThl | HacAeACTBEHHOCTH u | - CrapT-3aganue
OHOJIOTHYECKUX M3MEHYHUBOCTH, tunel | Tema 5.3
IKCIIEPUMEHTOB, pelaTh | CKpENIMBaHMK,  TeHETHYECKyIo | - Pa3paboTka rioccapus
3JIEMECHTApPHBIC OHOJIOTHYECKHE TEPMHUHOJIOTUIO, XPOMOCOMHYIO | - 3aroJIHEHUE CpaBHUTEIBHBIX
3ajauu; TEOPHIO HACJICACTBEHHOCTH, | 1a61uIy
3Hanue CYIMIHOCTH TPOLIECCOB | 3HAYCHHE TFCHETHKH A | _ TecTupoBaHue
HACJIEeJCTBEHHOCTH M | CSNEKUMM W MEMUMHBL YONEXH | yorypii ornoc
U3MEHYUBOCTH, TUIBI | CEJIEKIIMOHEPOB,  HalpaBICHHUs

. - JIMKTaHT Ha HCHOJIb30BAHHUE
CKpELIMBAaHUI, TEHETHYECKYIO | OMOTEXHOJIOTUU N
TEPMHHOIIOTHIO, XPOMOCOMHYIO apryMEHTOB, OHOJOTHYECKOI
TeOpHIo HACJICICTBEHHOCTH, TEPMUHOJIOTUHA U CUMBOJIUKU
3HAYCHUE TE€HETUKH TUTSL Tema 10.1-10.2
CeNeKIIn u MEIHLVHEL, Ipogpeccuonanvho
YCIIEXOB CEJEKIIMOHEPOB, OpUeHmMuposanHoe cooepicanue
HaIpaBJICHHsT OUOTEXHOIOTUH; } AHanu3 ACATCILHOCTH
ymenue 00OCHOBBIBATH MECTO W 00yHaIONIMXCs HA 3AHATHH
pOJIb OMOJIOTMYECKUX 3HAHHWH B Tema 10.3-10.4
MIPAaKTUYECKON  JIESITEIBHOCTH
JIIOJIEH, pa3BUTUHU COBPEMEHHBIX
TEXHOJIOTU
OK 01, 0K 02, 0K 07, 1K 5.4
chopMUpo8anHoOCmy 3HaeT OCHOBHYIO | PpOHTANBHBIN OMPOC
COOCTBEHHOH  TIO3UIUM  TI0 | SBOJIOIMOHHYIO Teopuio, | - Crapr-3aanue
OTHOILICHHIO K OWOJOTHMYECKOH | MPUYMHEI 9BOJIIOLINH, eé | Tema 6.1-6.3
WHQOpMAIUK, TOTy4aeMOH |3 | 3aKOHOMEPHOCTH, nswkymue | PazpaboTka rmoccapust
pasHBIX HCTOYHHKOB, K | CHIIBL, - 3anoJIHEHUE CPaBHUTEIbHBIX
DIO0ANbHBIM ~ OKOJIOTMYECKHM | 3HACT ~ OCHOBHBIC — THIOTE3BI | 1a6ruig
npobjieMaM W NOyTAM  HMX | BOSHUKHOBEHHS XH3HM Ha 3emie, | _ TecTupoBaue
peleHHSIMH; OCHOBHBIC ~ OTallbl  SBONIOUHH | pavia 7.1- 7.3
3uanue  OCHOBHOM TEOPHH | HENOBEKa, YENOBEHECKHX Pac IIpe/CTaBIeHHE  PE3yIMHTATOR
OMOJIOTMM  —  3BOJIIOLMOHHOMH,




MPUYUHBI 3BOJTIOIIHH, eé
3aKOHOMEPHOCTH,  JABIDKYIIHE
CHUIHI,

3nHanue OCHOBHOW THIOTE3bI
BO3HMKHOBEHHSI  JKM3HH  Ha
3emuite, OCHOBHbIE JTaInbl
3BOJIIOIIAN YeIIOBeKa,
YEJIOBEUSCKUX pac

Ymenue ucrions3oBaTh 3HaHUS O
COBPEMEHHOU
€CTECTBCHHOHAYYHOH KapTUHE
MHpa B 00pa3oBaTeIbHON W
podeCCHOHATTEHOM
JICSATEIILHOCTH.

OK 01, OK 02, OK 04, OK 07,
11K 5.4

MPaKTHYECKUX pabor
Ilpakmuueckan paboma Ne6-8




