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1. O61masi xapakTepucTUKA pado4yeil mporpaMMbl y4eOHOM M CIUNIMHBI
00/1.05 buogorus

1.1. MecTo AMCHUIUIMHBI B CTPYKTYpe OCHOBHOH mNpodeccHOHAIbHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

Vuebnas gucuummaa OOJ1.05 buonorus sBisercs o0s3aTeIbHOM YaCThIO
oOmieoOpazoBaTenbHOTO  IMKIAa  oOpaszoBarenbHOl  mporpammbl  CIIO B
coorBeTcTBUU ¢ PI'OC mo cnemmansHocTH 09.02.06 CeTeBOoe M CHUCTEMHOE
aIMUHHCTPUPOBAHHUE.

1.2. Ilesap u IJIAHUPYeMbIe Pe3YJIbTAThl 0CBOCHHS U CHUILTUHBI
1.2.1. leab AuCHUIIMHBI.
Heab: oBnageHne OO0y4YAIOUIMMUCS 3HAHUSAMU O CTPYKTYpHO-(YHKIIMOHAJIHHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra MW MpUOOpPEeTEHHUE YMEHUMH
MCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TMYHBIX KU3HEHHBIX MPOOJIEM.
3amaun:
* OCBOGHHE OOYYarONIMMHUCS CHUCTEMbl 3HAHUA O OHMOJOTHYECKUX TEOPUSIX,
YUECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIyKaIINX OCHOBOU
JUTst POPMUPOBAHUS TTPEICTABICHUM O €CTECTBEHHO-HAYYHON KapTUHE MUPA,
O MeToJaxX HAy4YHOIro I[IO3HAHUS, CTPOCHHHM, MHOTOOOpa3uu M OCOOCHHOCTSX
JKUBBIX CHCTEM pa3HOTO YPOBHS OpPraHHU3aldM, BBIAAIOIIUXCA OTKPBITHUSAX U
COBPEMEHHBIX UCCIEAOBAHUIX B OUOJIOTUH;
* popMupoBaHue y 0OOYyHAIOIIUXCS MMO3HABATEIIBHBIX, HHTEIIEKTYaIbHbBIX
Y TBOPYECKHUX CIIOCOOHOCTEH B MPOIECCe aHaK3a JaHHBIX O MyTSIX Pa3BUTHUS
B OMOJIOTMU HAYYHBIX B3IJISJ0B, MACH M MOJIXOJOB K M3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHu3alluy;
* CTaHOBJIEHHME Yy oOOydamommxcsd oOmeld KyJabTypbl, (YHKIHOHAJIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATh SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWUM 3HAHUW U ONbITA, MOJYYEHHBIX IpHU
M3y4YeHUH OMOJIOTHH;
* (QopMupoBaHue Yy O0OydyalomMUXCd YMEHUW WJUTIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUUYECKOW JEATEIHHOCTA YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTUI;
* BOCIIUTaHKUE YOSKIEHHOCTH B BOBMOYKHOCTH TO3HAHUS YEJIOBEKOM KUBOUH
MPUPOJIBI, HEOOXOTUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOJIIOICHUS ATUYECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICI0BaHUM;
* OCO3HaHUE IIEHHOCTU OWOJOTUYECKUX 3HAHUM JJi1 TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PCHUS;
* IPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUI B MMOBCETHEBHOM KU3HU
JUTA OLIEHKHA MOCJEICTBUM CBOEH IEITEIIBHOCTH MO OTHOLICHUIO K OKPYXKAIOLIEH
cpene, COOCTBEHHOMY  37I0pOBBIO, OOOCHOBaHME U  COOJIIOJICHUE  MeEp
npodriakTHKY 3200 IeBaHUM.
1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHUSI Y4YeOHOM JUCUMILIMHBI B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco6oe 3Hauenue aucuuiuinHa umeet npu popmuposanuu OK u ITK



HaumeHoBaHue U KO/
KOMIIETCHIIUN

HJIaHI/IpyeMBIe pe3yJabTaThbl

Oo01mme

JAucnunimHapHbie

OK 01. Beibupats
CIIOCOOBI pelICHUs 33124
npodeccnoHaTBEHOMI
JeSATEIIbHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

JIMYHOCTHBIE Pe3yJIbTAThI JIOJKHBI 0TPAKATH
B YACTH: TPYAOBOI0 BOCIIMTAHUSA:

- TOTOBHOCTb K TpPYAy, OCO3HAHHE IICHHOCTH
MacTepCTBa, TPYIOII00UE;

-  TOTOBHOCTP K AaKTUBHOW JCATEIBHOCTH
TEXHOJIOTMYECKOM u COIMAJIbHOU
HAIPaBIICHHOCTH, CIIOCOOHOCTh HWHHIIMAPOBATH,
IUTAHUPOBATh M CAMOCTOSITEIBHO — BBIMIOJIHSTH
TaKylo JAesITeIbHOCTD;

- HWHTEpeC K Pa3IMYHBIM chepam
npodecCHOHATLHOM IS TEIILHOCTH.
MeTanpeaMeTHbIe pe3yabTaThl JMOJIZKHBI
0TpaKaTh:

OBJlaleHHe  YHMBEPCAJIbHBIMH  y4eOHBIMH
NMO3HABATEJIbHBIMU JAeHCTBUAMM:

a) 0a30BbIC JIOTHUECKUE ICHCTBHS:

- CaMOCTOSTEIIbHO dbopMynupoBaTh u

aKTyaJIM3upoOBaTh TPOOIEeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHICCTBCHHBIﬁ IMPpU3HAK WJIHN
OCHOBaHHUs ISl CpPaBHEHUS, KiacCU(UKAUU U
0000IIECHMS;

- OompeienATh IEU  JIeATCIIbHOCTH,
mapaMeETphl U KPUTECPHUU UX JOCTUIKCHUSA
- BBISIBJIATH 3aKOHOMEPHOCTH M MTPOTHBOPEUHS

B PacCMaTpUBACMBbIX SBJICHUSX;

- BHOCHUTH KOPPEKTUBEI B ACATCIIBHOCTD,
OICHUBATHL COOTBETCTBUC PE3YJIbTATOB ILCJIAM,
OLICHUBATh PUCKH MOCIICICTBUI IeSTEIbHOCTH,

0) 6a30BBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BJIaZIeTh HaBBIKAMH Y4e€OHO-HCCIICI0BATEIbCKOM
u HpOGKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH
paspelieHus npoosem;

- BBIBJIATH NPUYUHHO-CJICICTBCHHBIC CBS3H U
AKTYaJIM3UpPOBaTh 3aJiavy, BbIABUT'AaTh 'MIIOTE3Y €€
peIICHMS, HAXOJIUTh apryMEHTBI JUTS

3aaaBaTb

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHH

B CHCTEME HAYYHOrO 3HaHHS; (YHKIMOHAIBLHOW TI'PaMOTHOCTH
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIeM.

I[IP6 2. CdopMHpPOBaHHOCTH YMEHHUS PACKPHIBATh COJEpIKaHHE
OCHOBOIIOJIATAIONIMX OMOJIOTUYECKUX TEPMUHOB M MOHITUMN: KHU3Hb,
KJIeTKa, TKaHb, OpPraH, OpPraHW3M, BHI, TOMYJISIIHS, SKOCHCTEMA,
ouorneHo3, bnocdepa; Mmeradbonm3mM (0OMEH BEIIECTB

U TpEBpaIeHUEe SHEPTUH), TOMEOCTa3 (CaMOperyJsiius), OMOCUHTE3
0enKa, CTPYKTypHasi OpraHu3alus >XUBBIX CHUCTEM, IHCKPETHOCTD,
caMoperyJIsIus, CaMOBOCIIPOU3BEICHHE (penpoyKims),
HACJIEICTBEHHOCTh, H3MEHYMBOCTh, IHEPTO3aBUCHMOCTb, POCT U
pa3BUTHE, yPOBHEBAsI OPTaHU3AIHSL.

IIP6 3. CdopMHpPOBAaHHOCTh yMEHHUSI PACKPBIBATh COICPIKAHUE

OCHOBOIIOJIATAIOIIMX  OWOJIOTHYECKUX  TEOPUM M THUIIOTE3:
KJIIETOYHOM,  XPOMOCOMHOH, MYTalMOHHOW,  3BOJIOLIMOHHOM,
MIPOUCXOKICHUS KU3HU U YEJIOBEKA.

I1P6 4, CdopmupoBaHHOCTH YMEHHUS pacKpbIBaTh

OCHOBOTOJIararnmye OUOIIOTUYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Menpemns, T. Moprana, H.W. BaBunoga, 3. ['ekkens,

®. Mriomnepa, K. Bapa), rpanuisl ux TPUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

IIP6 5. IlpuoOpereHue ombiTa MPUMEHEHHS OCHOBHBIX METOJ/OB
Hay4YHOTO IMO3HAHUS, UCTIOJIb3yEeMbIX B OMOJIOTUN: HAOIOICHUS

Y OMMCAHUS KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI; OpraHu3aluy U
npoBeJeHUSI  OMOJIOTMYECKOTO  DKCHEPUMEHTA,  BBIIBUKCHHS
TUIIOTE3, BBIABICHUS  3aBUCUMOCTH  MEXIYy  HCCIEIYEMbIMU
BEJIMYMHAMHU, OOBSICHEHUS TIOJIYICHHBIX PE3YJIbTaTOB

u  (GOpMYIHpPOBAaHMS BBIBOJAOB C HCIOJIB30BAHUEM HAYUYHBIX
TOHATUHI, TEOPUM U 3aKOHOB.

I[TP6 6. CdopMUPOBAHHOCTH YMEHUS BBIJICNIATH CYIIECTBEHHBIC
NMpPU3HAKK  BUPYCOB,  KIETOK  NPOKAPUOT U  DYKAPHOT;
OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX  OpPraHU3MOB, BHJOB,
OHMOTeOIeHO30B M JIKOCHCTEM; OCOOEHHOCTH IMPOIIECCOB OOMeHa
BEIIECTB M TMpEBpallleHUss HHEPruu B KJIeTKe, (OTOoCHHTE3a,
MJIACTUYECKOTO M DHEPTeTUYECKOTO OOMEHa, XEMOCHHTE3a, MUTO3a,
ME€HO03a,  OILNIOAOTBOPEHMS,  Pa3BUTHUS M Pa3MHOXKEHMS,
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JIOKa3aTeNIbCTBA CBOWMX YTBEP)KICHUM, 3a/71aBaTh
MapaMeTpsl U KPUTEPUH PEIICHHS,

- aHAJIM3UPOBATh IOJYYCHHBIC B XOJC PEIICHUS
3a1a4u pe3y.HBTaTBI, KpI/ITI/I‘-IeCKI/I OLCHHUBATh HUX
JIOCTOBEPHOCTh, TPOTHO3MPOBATh HW3MEHCHUE B
HOBBIX YCIIOBHSIX;

-pa3pabarbiBaTh IUIAH PEIICHUS NPOOJIEMBbI C
y“IeTOM aHaJiIn3a HMCHOUINXCS MaTepI/IaﬂbHBIX 158
HeMaTepUaIbHBIX PECYPCOB;

- YMETh MEPEHOCUTH 3HAHUS B MTO3HABATEIBHYIO U
MIPAKTUYECKYIO 00JIaCTH KU3HEICATCIIBHOCTH,

- YMGTB I/IHTerI/IpOBaTI) 3HAHUA U3 pa?,HI)IX
MPEAMETHBIX 00JIaCTeH;

- BBIIABHIaTb  HOBBIE  HJIEH,
OPUTHHAJILHBIC TTOJIXO/IbI U PELICHUS

npeajiaratb

WHAMBHUIYAIbHOTO PA3BUTHUSl OpraHu3Ma (OHTOTeHe3a), OOphObI 3a
CYLIECTBOBaHHE, €CTECTBEHHOIO0  0TOOpa, BUA000pa3OBaHUs,
IPUCIIOCOOJICHHOCTH OPraHu3MOB K cpelie OOWTaHMs, BIUSHUSA
KOMITOHEHTOB YKOCHCTEM, aHTPOIIOTCHHBIX U3MEHEHUN

B DKOCHCTEMaX CBOEH MECTHOCTH,

KpYroBOpOTa BELIECTB U MPEBpAIlEHUE SHEPTUU B buocdepe.

I[IP6 7. CdopMHpPOBAaHHOCT, YMEHHs TPUMEHATH IOJTyYCHHBIC
3HaHUS JUISI OOBSICHEHUS OMOJIOTMYECKUX MPOIIECCOB U SIBICHUM,
JUTSL IPUHATHS MPAKTUYSCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

C 1enpo0 obecredeHusi 0€30MaCHOCTU CBOETO 3/I0POBbsS U 3/I0POBBS
OKPYXAIOIIUX JIIOACH, COONIOACHHSI 3A0POBOrO 00pasza IKU3HU,
HOPM TI'PaMOTHOTO IOBEACHUS B OKPYXKAIOLIECH MPUPOIHOW CpElE;

ITIOHUMaHHuEC H€O6XOIII/IMOCTI/I HCIIOJIBb30BaHUA I[OCTI/I)KGHI/If/'I
COBpCMCHHOﬁ OMOJIOTHM M OHMOTEXHOJIOTHH A1 paiuoOHAaJIbHOI'O
IMPpHUPOJOITIOJIb30BAHUA.

[IP6 8. CdopmMupoBaHHOCTH YMEHHS peIIaTh OHOJIOTHUYECKUE
3aJ1a4, COCTABIISATh TCHOTHITMYECKHE CXEMbI CKPETIUBAHHS

JUIs pa3HbIX THUIIOB HAcClleIOBaHUS NPU3HAKOB y OPraHU3MOB,
COCTaBJISATh CXEMBI MEPEHOCa BEIIECTB M SHEPrHHM B dKOCHCTEMax
(mern MUTaHWS, TUIIEBHIE CETH).

I[MP6 9. CdopMupoBaHHOCTP YMEHUN KPUTHYECKHA OIICHUBATH
UHPOPMALIMIO  OMOJIOTMYECKOTO  COJEp)KaHUs,  BKIIOYAOLIYIO
IICEBJIOHAYYHbIE 3HAHMS W3 PA3JIMYHBIX HMCTOYHUKOB (CpeicTBa
MaccoBoW  MH(OpMalMM, Hay4yHO-TIONYJSpHBIE  MaTepuabl);
WHTEPIPETHPOBATH STHYECKHE aCTICKTHI COBPEMEHHBIX
UccleloBaHUM B OMOJOTMM,  MEIUIMHE, OHOTEeXHOJOTHH;
paccMaTpuBaTh rio0anbHble HKOJIOTUUECKUE pooIeMbl
COBPEMEHHOCTH, (OPMHPOBATH IO OTHOUICHHIO K  HHM
COOCTBEHHYIO MO3UIIUIO.

I1P6 10. CdopMupOBaHHOCTH YMEHHUH CcO03/1aBaTh COOCTBEHHBIE
MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOTHYECKOM
nHpOpPMAIMY U3 HECKOJIBKAX HCTOYHUKOB, TPaMOTHO HCITOJIb30BATh
MOHSTUHHBIN anmapaT OUoJIOTUH

OK 02. UWcnonw3oBaTh | JIMUHOCTHBIE PE3VJIbTATHI J0JKHBI oTpaxkaTh | [IP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POITU OUOIOTHH
COBPEMEHHBIE  CPECTBA | B YACTHU: IEHHOCTH HAVYHOIO MO3HAHUSA: B CHCTEME HAy4YHOTO 3HaHUA; (PYHKIMOHAIBHOM TIPaMOTHOCTH
MOKCKa, aHaIn3a -chopMUPOBAHHOCTH MHPOBO33DEHHUS, | YEJIOBEKa JJIs PEIIeHUs KU3HEHHBIX MPoOIeM.

U MHTEPIPETALMU | COOTBETCTBYIOUIEr0  coBpeMeHHOMY  ypoBHIO | [IP6 7. CdopmMupoBaHHOCTh YMEHHUS NPUMEHSTh IOJYYEHHBIE
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uHpOopMaIu DPa3BUTHS HAaVKH W OOIIECTBEHHOM TPAKTHKH, | 3HAHUS JJs1 OOBSCHEHHS OMOJIOTMYECKHMX IPOLECCOB M SIBJICHUH,
u UH(GOPMAIMOHHBIE | OCHOBAHHOTO Ha Jraore KYIBTYD, | JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM KU3HU
TEXHOJIOTUU JUI | CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa C 1enbpio0 obecriedeHusi 0€30MaCHOCTH CBOETO 3/10POBbS U 37J0POBbS
BBITIOJTHEHUS 3aJa4 | B MOJMKYJIBTYPHOM MHUPE. OKpYXKaIOIIUX JIIOJEH, COONIIOJICHHSI 30pOBOTO 00pa3a KHU3HH,
npogeccuOHaTBLHON MeranpeamMernbie pe3yJIbTaThl AOJIKHBI | HOPM I'PAMOTHOIO IIOBEJIEHHUs B OKPYXKAIOLIEH IMPUPOLHOMN Cpele;
NesITeNIbHOCTH 0TPAXKATh: NOHMMAaHHWE  HEOOXOAMMOCTH  HWCHOJB30BAaHUS  JIOCTHKEHUI

OBianenne  VHUBEPCAJIbHBIMH  YYe€OHBIMHM | COBPEMEHHOM OMONOrMHM M OMOTEXHOJOIMH AJIS PalMOHAIBHOTO

NMO3HABATEJIbHBIMU J1€CTBUAMM: MIPUPOAOIOJIB30BaHUS.

B) paboTa ¢ nHdbopMaIuei: I[IP6 10. CdopmMupoBaHHOCTH yMEHUW CO3/1aBaTh COOCTBEHHBIC

- BIIaJICTh HaBBIKaMU MOJTy4yeHUs: HHbOpPMaIuu NUCbMEHHBIE U YCTHBIE COOOILEHHS HAa OCHOBE OHOJIOrMYEcKOit

M3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITENBHO | MH(OpPMAIMK U3 HECKOJIBKUX UCTOUYHUKOB, IPAMOTHO HCIOJIb30BaTh

OCVILIECTBIIATH IIOUCK, aHAJIU3, CHCTEMAaTU3aLIUI0 HNOHSITUWHBIN anmapar OMoJI0ruu

U UHTEpIpeTaluuio HHGOpPMAlMKM  pa3IUdHbIX

BUIIOB U (hOPM MpeACTaBICHUS;

- OICHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTH

nHbhopManuy,

€€ COOTBETCTBHE IIPaBOBBIM U  MOpPAJIbHO-

3TUYECKHM HOpMaM
OK 04. DOddexruBHO | INYHOCTHBIE PE3VIbTATHI MOJKHBI oTpaxkarth | [IP6 5. IlpuoOpereHue ombiTa NPUMEHEHUS OCHOBHBIX METOJ/IOB
B3alMO/IEIICTBOBATD U | B YACTH: IECHHOCTH HAVYHOI0 MO3HAHHUS: Hay4yHOTO MO3HAaHMsI, UCIOJIb3YEMBIX B OMOJIOTHMHU: HAOJIOACHUS U
paboTaTh - OCO3HAaHUE LIEHHOCTH HAYYHOH MIESITEeNbHOCTH, | OIMMCAHMSI KHUBBIX CHCTEM, MPOLIECCOB U SIBJICHU; OpraHU3alUU U
B KOJUIEKTHUBE TOTOBHOCTh  OCYHIECTBIIATH  MPOEKTHYIO U | MPOBENEHUST  OMOJOTHYECKOTO  OKCIEPUMEHTa,  BBIIBIKEHUS
1 KOMaH/Ie HCCIIEA0BATENbCKYIO JIeATEIbHOCTh | TUNIOTE3, BBISIBICHUS  3aBUCHUMOCTH  MEXIY  HCCIEIyEMBIMHU

WHJIMBUIYAJIIBHO U B TPVIIIIE. BEJTMYMHAMHU, OOBSICHEHUSI TOJTYYEHHBIX PE3YJIbTaTOB

MeranpeaMeTHble  pe3yabTaThl  JO/LKHBI | U (OPMYJIMPOBAaHUS BBIBOJIOB C HCIOJIb30BAHWEM HAyYHBIX

0TPAKATH: IIOHATHM, TEOPUI U 3aKOHOB

Osianenne VHHBEPCAJbHBIMHA

KOMMVHHMKATHBHLIMHY NelCTBUAMU:

0) cCOBMeCTHAs IeATEIHHOCTD:

- TIOHMMaTh M UCIIOJb30BaTh NPEUMYLIECTBA
KOMaHJIHOU

1 MHINBUIYAILHON PaOOTEHL;

- OPUHUMATh IEIH COBMECTHOM JEITEIIHLHOCTH,
OPraHU30BEIBATh U KOOPAUHUPOBATH ICUCTBUS

0 €¢ JIOCTIDKEHHUIO: COCTABIISITh IJIaH AeiCTBUMH,
pacIupenelsIT, pPOJM € Y4EeTOM  MHEHHH
YYaCTHUKOB OOCYXJaTh PE3yJbTaThl COBMECTHOM




paboThI

OK 07. CogelicTBOBarh

COXPaHEHHIO
OKpYKaroIen Cpenbl,
pecypcocOepexeHHIo,

MMPUMCHATH 3HAHUSA
00 W3MEHEHUU KJIMMara,

JIMYHOCTHBIE DPE3VILTATHI TOJIKHBI O0TDAKAThL
B  YaCcTH: DJKOJOTHYECKOr0 BOCIHTAHHUA:
- ¢(hOPMHUPOBAHHOCTE DKOJIOTHYECKOH KYIBTYDEL,
IIOHUMAHHUC BJIIUSHHUA COLHMAJIBHO-DKOHOMHNUYCCKHUX
IPOIIECCOB Ha COCTOSIHUE IPUPOTHON

A COLHAILHON Cpedbl, OCO3HAHHE TII00AIBLHOTO

IIP6 5. IIpuoOpereHue ombiTa MPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO ITO3HAHWUSI, UCTIOJIb3YEMBIX B OMOJIOTHU: HAOIFOICHUS

Y OTIMCAHHMS J)KUBBIX CHUCTEM, TPOIIECCOB M SIBIICHUI; OpraHU3aIlK 1
MPOBEJICHUSI ~ OMOJOTMYECKOTO  DKCIIEPUMEHTA,  BBIIBIKCHUS
TUTOTE3, BBIIBICHHUS 3aBUCHMOCTH  MEXIy  HCCIIEIYyeMBbIMU
BEJIMYMHAMU, OOBSCHEHHS TIOJTYYCHHBIX PE3yJIbTaTOB

INPUHLUIBL  OEPEXITMBOIO | XapaKTepa S3KOJIOTHYECKUX MPOOIIeM:; U (QOpPMYJIHMPOBaHUS BBIBOJOB C MHCIOJb30BAaHMEM Hay4HBIX
[IPOU3BOACTBA, - IUIAHUPOBAaHHUE M OCVILECTBICHHUE JIEUCTBUU B | IIOHATHM, TEOPUM U 3aKOHOB.
3¢ dEKTUBHO ACHCTBOBATh | OKPYXKAlOImIeld cpeae Ha ocHoBe 3HaHus 1neneit | [IP6 6. CpopMHpOBAaHHOCT YMEHHS BBIACIATH CYIIECTBEHHBIC
B Ype3BbIYaHBIX | YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA; IPU3HAKU  BHUPYCOB,  KJIETOK  IPOKAPUOT M DYKAapHUOT;
CUTyaLUsAX - AQKTUBHOE HENPUATHE IEHUCTBUM, NPUHOCAUIMX | ONHOKIETOYHBIX W  MHOIOKJIETOYHBIX  OpPraHU3MOB, BHUJOB,
BPEJ OKPYXKAIOIIEH Cpeae; OMOreoLEeHO30B M 3IKOCHCTEM; OCOOEHHOCTH IPOLIECCOB OOMeHa
- YMEHHE MPOTHO3WPOBATh HEOJArONPUATHBIC | BEIIECTB W NPEBpAllleHHs HHEPIUHM B KIETKe, (oTocuHTe3a,
9KOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBbIX | IUIACTUYECKOr0 U SHEPreTUYecKoro 0OMeHa, XeMOCHHTE3a, MUTO3a,
JEHCTBUI, IPENOTBPAILATD UX; Meilo3a,  OIUIOJOTBOPEHHMs,  Pa3BUTUA U PA3MHOMKEHUS,
- pacIIMpEeHHE OIBITA NESITeIbHOCTH | MHAWBUYAIBHOTO Pa3BUTHSI OpraHu3Ma (OHTOTeHe3a), 00pbObI
9KOJIOTUYECKON HAIIPaBJICHHOCTH. 3a CyILECTBOBAHUE, €CTECTBEHHOrO0 O0TOOpa, BHUI000pa30BaHUA,
Meranpeamernbie pe3yJibTaThl MOJIKHBI | IPUCTIOCOOTIEHHOCTH OPraHU3MOB K Cpele OOWTaHus, BIUSHHS
0TPAKATh: KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOI€HHBIX U3MEHEHU N
OBianenue VHHBEPCAJBHBIMH | B OKOCHCTEMAX CBOEH MECTHOCTH,
KOMMYHUKATHBHBIMH J1ICHCTBUAMM: KPYrOBOpOTa BEIIECTB M MpeBpallleHNe SHepruu B buocdepe.
0) COBMECTHas A€ATEIbHOCTD: IIP6 7. CdopMHpPOBAHHOCTh YMEHHUS MPHUMEHATh MOJyYEHHBIE
- TOHUMaTh M WCHOJb30BaTh NPEUMYIIECTBA | 3HAHUS JUIsI OOBACHEHUS OMOJOrMYECKHX MPOLECCOB M SIBICHUH,
KOMAaH/THO! JUTSL IPUHSTHS IPAKTUYECKUX PEIICHUN B IIOBCETHEBHON KU3HU
Y UHIUBUAYAIIbHON PaOOTHI; C Lenblo obecreueHus: 0€30MaCHOCTH CBOETO 3/10pPOBbS U 3/I0POBbS
- NPUHUMATh LEJIM COBMECTHOW MHEATENbHOCTH, | OKPYXKAIOIIUX JIIOJeH, COOMIOJCHHUsS 3/I0pOBOro o0pasza KHU3HH,
OPraHU30BBIBATH U KOODJAMHUPOBATH IEHCTBUS HOPM TPaMOTHOTO TOBEACHHUS B OKPYKAIOIIEW NPUPOJHOU CpeEnc;
[0 €€ MOCTHKEHHUIO: COCTaBIATh IJIaH NCHCTBHI, | MIOHUMaHHE  HEOOXOJUMOCTH  MCIIOJIIB30BaHHUS  JOCTHUKEHHM
pacmpenensiTth  poJddM C  Y4eTOM  MHEHMH | COBPEMEHHOH OHOJOrMM M OMOTEXHOJOTHH Ui pPalMOHAIBHOTO
VYaCTHHUKOB OOCYXJIaTh pe3yJbTaTbl COBMECTHOW | MPUPOIOIOIB30BaAHUS
paboTHI
IK.1.1. B obnacTtu Tpy10BOr0 BOCIIUTAHUS: -cOPMHUPOBAHHOCTh yMEHHS pelaTh OWOJIOTMYECKHEe 3aJauH,
JIOKyMEHTHPOBATH - TOTOBHOCTb K Tpydy, OCO3HAHHE IIEHHOCTH | COCTABIATh T'€HOTHUIIMYECKHE CXEMbl CKPEIIMBAaHUSA I Pa3HBIX
COCTOSIHUS MacTepcTBa, TPYA0I00HE; TUIIOB HACJIEIOBAHUs IIPU3HAKOB y OPraHU3MOB, COCTABIIATH CXEMBI
MH(POKOMMYHUKAIIMOHHBIX | - TOTOBHOCTh K AaKTHBHOM  JIEATENILHOCTH | MIEpEHOCa BELIECTB M JHEPrUM B HKOCHCTEMax (LENH IMUTaHUA,
CUCTEM " UX | TEXHOJIOTHYECKOU " COLIMAJIbHOM | MUIIEBBIE CETH);
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COCTaBJISIOLIHX B
mporecce  HallaJKHd U
AKCILTyaTaIH

I[IK 1.2. TIloanepxuBath
paboToCrocoOHOCTh

anmnapaTHO-rPaMOTHBIX
CPEICTB M  YCTPOMCTB
MH(POPMAIIMOHHBIX CHCTEM

HaIIpaBJICHHOCTH, CIIOCOOHOCTH HWHULIUUPOBATH,

IUIAHUPOBAaTh ¥ CAMOCTOSATENIFHO  BBIIOJIHSATD
TaKyIo JIeATeIbHOCTD;

- UHTEpEC K pa3IMYHbIM cdepam
npoecCHOHATLHOW  JEATEIBbHOCTH,  yMEHHE
COBEpIIaTh  OCO3HAHHBIH  BBIOOp  Oymymien
npodeccu M pealu30BBIBATh  COOCTBEHHBIC
’KM3HCHHBIC TUIaHbI;

Osnanenue YHUBEPCATbHBIMH y4eOHBIMH
MI03HABATEIbHBIMU JICHCTBUSIMU:

a) 6a30BbIC JOTUYECKUE CHCTBHS:

ONpeNeNIATh  IeH  JESTEIbHOCTH,  33/1aBaTh

napaMeTpsl ¥ KPUTEPUHU MX JOCTHIKCHHS,
OBnaneHue YHUBEPCAIBHBIMH PETYISATUBHBIMU
NEUCTBUSIMU:

a) CaMOOpTraHU3aIUs:

CaMOCTOATENIbHO  COCTaBJIATh IUJIAH  PELICHUS
Mpo0JIeMbl C YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTEHUII;

-c)OpPMUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIE TUCHMEHHBIC
¥ YCTHBIE COOOIICHUsI HA OCHOBE OMOJIOTHMYECKOW MH(pOpMAIMU U3
HECKOJIbKUX HMCTOYHUKOB, T'PAMOTHO HCIIOJIB30BaTh MOHSATHWHBINA
anmnapar OMOJIOTHUH.




2. CTpyKTypa u coaep:kaHue y4eOHOM AN CUMIIMHbI

2.1. O0beM TUCHUIIMHBI U BBl Y4eOHOH padoThI

Bun yueOHoit padoThl

O0BeM B yacax

O0beM 00pa3oBaTe/IbHON NPOrPaAMMBbI AUCHUAIIIMHBI 72
BT. 4.
TEOPETUYECKOE 00yUCHHE 47
1abopaTOpHBIC 3aHATUS 6
MPAKTHYECKUE 3aHATUSA 19
OcHOBHOE COJIEp)KaHNE 60
[TpodeccnonanbsHO-OpUEHTUPOBAHHOE COIECPKAHNE 12

[TpomesxyTounas arrectanus (AuddepeHunpoBaHHBIN 3a4€eT)
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2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHAILHO-OPUEHTHPOBAHHOE), Oo0bem | @opmupyembie
pa3iesioB U TeM JIabopaToOpHbIe U NPAKTHYECKUE 3aHATHUS YacoB | KOMIIeTEHIHHU
1 2 3 4
Paszgea 1. buosiorusi kak Hayka. ZKuBble cMcTeMbl U MX OPraHU3alHs 2 OK.02
Tema 1.1. Copepxanne yaeOHOTO MaTepuana 2
Buosorus buonorust — Hayka o >xuBoi mpupone. CBsizu Ouosoruu ¢ OOUIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
B CHCTeMe HayK. | CCTCCTBCHHBIMHM HayKaMH, dbunocodueit, penuruen, STUKON, ICTETUKOH W mpaBoMm. Ponb Ouosoruu B
O6mas (dbopMUpOBaHUM COBPEMEHHOI Hay4HOI KapTUHBI Mupa. CucTemMa OMOIOTHYECKUX HayK.
XApaKTEPHCTHE Metoap! MO3HaHUS KUBOHW NpUpoAb! (HaOII0IeHUe, SKCIIEPUMEHT, ONMCaHKe, U3MEpPEeHHe, Kiaccudukanus,
MOJIETTUPOBaHUE, CTATUCTHYECKast 00pabOoTKa JaHHBIX ).
4 AHIHH XKusele cuctembl (OMOCHMCTEMBI) Kak MpeaMer wu3ydeHus Owuonoruu. OTIHYHE J>KUBBIX CHUCTEM OT
HeopraHuyeckoi npupojsl. CBoicTBa OMOCHCTEM U UX pa3HOOOpasue.
YpoBHM  oOpraHuzanuu  OMOCHCTEM:  MOJIEKYJISIPHO-TEHETHUUECKUH, KJIETOYHbIH, OpraHU3MEHHbIH,
MOMYJISIIIIOHHO-BUI0BO#, SKOCUCTEMHBIH (0MO - TeOIIeHOTHYEeCKuH ), OrnochepHbIi
Paznes 2. XumMudeckuii cOCTaB H CTPOCHHUE KJICTKH 10 OK. 01
Tema 2.1. Coneprxkanne yueOHOT0o MaTepuana 1 OK. 02
XuMHYecKuit XUMUYECKUN COCTAaB KIETKH. XHMHUYECKHE DJJIEMEHTBHI: MaKpO3JIEMEHTBI, MHUKpPOdJIEMEHTH. Bojga u OK. 04
COCTaB KJIETKH. | MUHEpalbHble BemecTBa. @OYHKIMUM BOABI M MHMHEpPAJIbHBIX BellecTB B kierke. llomnep:kanue
Bona O0CMOTHYECKOro OanaHca
1 MUHepaabHble | [IpakTudeckoe 3aHATHE 1
BellecTBa IIpakTnueckoe 3aHATHE Nel. buonormueckas pojb MHHEpAJbHBIX BEIIECTB B 00OecreueHHH
KHU3HEESITEIbHOCTH OPraHU3MOB, NPOSIBIECHUS ricOaTaHca MUHEPATBHBIX AJIEMEHTOB.
Tema 2.2. Conepxanre yaeOHOT0 MaTepuaa 2 OK. 01
buonornyeckn | benku. CoctaB u cTpoeHue OelKoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHuMble U 3aMEHHUMBbIE OK. 02
BasKHbIE AMMHOKHUCIIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl O€IKOBOH MOJEKYNIbl (NepBUYHAS, OK. 04
XHMHYeCKHe BTOpUYHAs, TPETUYHAs M YETBEPTHYHAs CTPYKTypa). XHUMHUYECKHe CBoicTBa OenkoB. buonormueckue
COCIMHEeHUS ¢ynkuun 6enxoB. PepMeHTH — Ouosornyeckue Katanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IEHTP,

cyoctpartHas crneunpuyHoctb. Kodepmentsl. Butamuubl. Otianuus (epMEHTOB OT HEOPraHUYECKUX
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KaTaan3aTopOB.

YrineBoabl: MOHOcaxapubl (TJIOKO3a, pudo3a W Ae30KCHpuOo03a), nucaxapuibl (caxaposa, JIaKT03a) U
noyimcaxapuapl (Kpaxmani, TJIMKOTeH, IeJuIroiio3a). buonormveckwe QyHKOMH yriaeBoaoB. JIMmwmbr:
Tpurnunepuasl, ¢Gochomunuael, crepouasl. 'mapodunbHO-THAPOPOOHBIE CBOCTBA. buonormueckue
¢byakun aununoB. CpaBHEHUE YTJIEBOJOB, OCJIKOB M JIMIHIOB KaK MCTOYHUKOB 3Hepruu. HykiienHoBbie
kucinotel: JJHK u PHK. Hykneotuasl — MmoHOMephl HykJIeMHOBBIX KucioT. Ctpoenue u ¢ynkuun JJHK.
Crpoenue u pyakuuu PHK. AT®: ctpoenue u GpyHKImu

JIaboparopHoe 3aHsATHE

JIaGoparopnoe 3ansatue Ne 1. Onpenenenne HaMUYKs Kpaxmaia B IPOAYKTaxX MUTAHUS.

Tema 2.3.
CrpykrypHo-
(pyHKUMOHAIBH
asi opraHnu3anms
KJIETOK

Coneprxanue yueOHOro MaTepuasia

[{utonorus — Hayka o kierke. Kinerounas teopus — npumep B3auMoJeicTBus uael U (pakToB B HAYYHOM
no3HaHuU. MeTozpl u3ydeHus KieTku. Kierka kak nenocTtHas xuBasg cucrema. O0Iue Npu3Haky KIETOK:
3aMKHyTas HapykHas meMmOpaHna, Moniekyisl JIHK kak renernueckuii anmnapar, cucrema cuHTe3a Oenka.
Tunsl KIeTOK: 3ykapuoTHyeckas U npokapuoruyeckas. OCOOEHHOCTH CTPOEHHS MNPOKAPUOTHYECKON
knetku. Kiterounas crenka Oaktepuit. CTpoeHue »JyKapHOTHYECKOW KIeTKH. OCHOBHBIE OTIHYHS
pacTUTENbHOM, KUBOTHOW M TpuOHOM KieTku. IloBEepXHOCTHBIE CTPYKTYpBl KJIETOK— KJIETOYHAs CTEHKA,
INIMKOKaluKe, ux (yHkuuu. Ilnasmatnueckas MemOpana, ee cBoiictBa M (yHkuuu. L{uTomnazma u ee
opraHouabl. OnHomemOpaHHble opraHouabl  kiuetrku: OIIC, ammapar ['onbaku,  JU30COMBI.
[losryaBTOHOMHBIE OpraHOWIBl KIETKUA: MUTOXOHJPHUM, IIacTUAbl. IIponcxoxkaeHHe MUTOXOHIPHM H
wiactua. Bunel miactun. HememOpaHHbIe OpraHou/ bl KIETKU: pUOOCOMBI, KIETOYHBINA LIEHTP, LIEHTPUOIIH,
PECHUYKH, KTyTUKH. DYHKIMM OpPraHOMIOB KJIETKH. BritoueHus. SAnpo — peryisTOpHBI LEHTP KIETKH.
Crpoenue sapa: sepHas o0OJOYKa, KapHOIUIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TpaHCHOPT
BELIECTB B KJIETKE

JlabopaTopHoe 3aHsTHE

Jlaboparopuoe 3ansitue Ne 2. CtpoeHue KIeTKU (pacTeHusi, KMBOTHBIE, TPUObI) U KJIETOYHbIE BKIIOUYEHHS
(xpaxMai, KapOTUHOUABI, XJIOPOILJIACTbI, XPOMOILIACTHI)

OK. 01
OK. 02
OK. 04

Pa3gen 3. ZKu3HeneaTeIbHOCTL KJIETKH

Tema 3.1.

‘ Conepxkanue yaeOHOro MaTepuania

OK. 01
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OOMeH BelecTB
U MpeBpalieHue
IHEpPruu
B KJIETKe

OOmeH BemecTB, WM MeTaboM3M. AccUMHIANMS —(TUIACTHYECKHMH OOMEH) MW JUCCUMUJISAIINS
(oHepreTuyecknii OOMEH) — JBE CTOPOHBI €IMHOTO Tpolecca Meradoiu3Mma. Poib 3aKOHOB COXpaHEHUs
BelleCTBA W DHHEPrUM B TIOHMMaHWW MeTa0onu3Ma. Tumbl oOOMEHa BEIIECTB: aBTOTPOQHBIA H
rerepoTpodusiii. Pos GpepmMeHTOB B 0OMEHE BEUIECTB M IMPEBpAIEHUH SHEPruu B KieTke. PoToCHHTES.
CBeroBass m TemHoBas (a3bl (orocunTeza. Peaknuum ¢orocunTesa. DPheKTHBHOCTH (POTOCHUHTE3A.
3nauenue (OTOCHMHTE3a Ui KU3HM Ha 3emse. BiusHue ycioBuil cpenbl Ha (OTOCHHTE3 U CHOCOOBI
MIOBBILIEHUS €T0 MPOJTYKTUBHOCTH Y KYJIbTYPHBIX pacTeHU. XeMOCHHTe3. XeMOCUHTE3UPYIolLe OaKTepuu.
3HaueHue XeMOCHHTe3a JJIs KU3HU Ha 3emyie. DHepreTuueckuii oOMeH B KieTke. Paciiernienue BeniecTs,
BBICTICHUE W aKKyMYJIMPOBAaHHWE OSHEPTHMH B KJIETKE. OJTambl JHEPreTHYCCKOro oOMeHa. [mkonms.
bpoxxenne wu ero Buabl. KuciopomHoe OKHUCICHHWE, WM KIETOYHOE JbixaHue. OKUCIMTEThHOES
dochopmmmpoBanue. DPPEKTUBHOCTh IHEPTETHIESCKOTO OOMEHA

OK. 02
OK. 04

Tema 3.2.
Bbuocunre’
0eJIKka

Copep:xanue yueOHOro MaTepuana

Peaknun MarpuyHoro cuHTe3a. I'eHermueckas wuHpopmarmsa u JIHK. Peamuzamus reHeTmdeckoi
nHpopManuu B KieTke. [ eHeTHUeCKHii KO U ero cBoWcTBa. TpaHckpurius — MaTpuuHblii cuHTe3 PHK.
Tpancnsauus — OumocuHTe3 Oenka. DTtambl TpaHchsauuu. KoaupoBanue amMuHOKHCIOT. Ponb pubocom B
OuocuHTese Oenka

[IpakTnueckoe 3aHsATHE

OK. 01
OK. 02
OK. 04

HpaKTI/I‘IGCKoe 3aHaTue Ne2. Pemenue 3a71a4 Ha OIIPCACICHUEC IMTOCIICA0BATCIbHOCTH HYKJICOTHAO0B

Tema 3.3.
Bupycsi

Copep:xanue yueOHOTO MaTepuana

Hexnerounslie ¢popmsl sxu3HN — Bupychl. Victopust otkpbitus BupycoB (/1. Y. MBanosckuit). OcodbeHHOCTH
CTPOCHMSI U XU3HEHHOro IMKJIa BUpPYcOB. bakrepumodaru. bone3nu pacteHuid, >KMBOTHBIX M 4YeJIOBEKa,
BbI3bIBacMble BHpycamH. Bupyc wummyHonepunurta uenoseka (BUY) — BozOyaurens CIIM/a.
[Ipodunaktrka pacnpocTpaHeHHUs] BAPYCHBIX 3a00JI€BaHUM

OK. 01
OK. 02
OK. 04

Paspnen 4. Pa3MHoOKeHHe M HHANBHYAJIbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.

‘ Copep:xanne yueOHOTO MaTepuana

OK. 02
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JKu3HEeHHDIH Krnerounsnii muki, Wiav >KU3HEHHBIA LUK KieTku. WHTepdaza u muto3. IIporeccel, mpoTekaronme B OK.04
HUKJ KJIeTKU untepdaze. Pemmukanus — peaknus matpuyHoro cuHTte3a JIHK. Ctpoenue xpomocom. XpOMOCOMHBIH

Habop — kapuotun. J{MIUIOMAHBIA M TalUIOMAHBIA XpOMOCOMHBIE HaOOphl. XpoMmaTtusl. LluTomorunueckue

OCHOBBI Pa3MHOKEHUS M WHAMBUIYAJILHOTO pa3BUTHs OpraHu3MoB. JleneHue kiueTku — muto3. Craguu

muto3a. IIponeccsl, mpoucxonsdmme Ha pasHbIX CTAOUAX MHUTO3d. DHOJIOTMYECKUH CMBICI MHUTO3a.

IIporpammupyemasi rudesnb KJIETKU — aloITo3.
Tema 4.2. Copepxanue yueOHOro MaTepuana 2 OK. 01
DopmbI @opMbl pa3sMHOKEHHUS OPraHU3MOB: O€cHojoe M TOJ0BOe. Buabl 0ecroioro pa3MHOXKEHUS: JelCHHE OK. 02
Pa3MHOKEeHUA HAJBOE€ U IIOYKOBAHHWE OJHO M MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BETETATUBHOE pPAa3MHOKEHUE. OK. 04
OpPraHu3MoB HckyccTBEHHOE KJIOHMpPOBaHHME OPraHU3MOB, €ro 3HaueHue Juis cenekuuu. [lonoBoe pa3MHOXKEHUE, €ero

ornnuus oT Oecronoro. Meio3. Craaun wmeito3za. [Iporecchl, MmpoHCXOAsIIMEe HAa CTAaausAX Meno3a.

IloBenenne xpomocoM B Meno3e. Kpoccunrosep. buonornuecknii cMbICI M 3HaUeHHE Melo3a. I'ameTorenes

— mpouecc 00pa3oBaHMs IOJOBBIX KJIETOK Yy J>KMBOTHBIX. [loJIOBBIE »Kene3bl: CEMEHHUKU M SIMUHUKH.

OOpa3oBaHue M pa3BUTHE IOJIOBBIX KJIETOK — ramer (CrepMaro3ou]], SHIEKIeTKa) — CIepMaToreHes u

ooreHe3. OcoOEHHOCTH CTPOEHMsI AULEKIETOK U criepMaTo3on1oB. OmiogoTBopenue. [laprenorenes
Tema 4.3. Coneprxanue yueOHOro MaTepuasia 1 OK.01
NupuBuayanbHo | UHauBuayanbHoe  pa3BUTHE  (OHTOreHe3). OMOpHOHalIbHOE  pa3BUTHE  (3MOpuoreHes).  DTarbl OK.02
€ pasBuTHE SMOpPHUOHAILHOTO PAa3BUTHS y TO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHUE, TacTPYJSILMs, OPIraHOTEHE3. OK.04
OpPraHu3MoB [ToctamOpHoHanbHOE pazBuTHe. TUIBI TOCTIMOPHUOHATIBHOIO Pa3BUTH: MPSAMOE, HEMPSIMOe (JINYMHOYHOE).

Bnustnue cpenpl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CITIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE ypoAcTBa. PocT n

paszBuTHe pacTeHHil. OHTOreHe3 LBETKOBOIO PACTEHMs: ABOWHOE OIUIOJAOTBOPEHHUE, CTPOEHUE CEMEHH,

CTaJINN Pa3BUTUSA

[pakTHYeCKOe 3aHSTHE 1

[IpakTnueckoe 3anarue Ne3-4. HpekunoHHbIE 3a001€BaHMs U SMIUIEMUH B UCTOPUHN YEJIOBEUECTBA.

Baknunanus kak npoduiakTika HHGEKINOHHBIX 3a001eBaHU
Pa3nea 5. HaciencTBeHHOCTh M M3MEHYMBOCTH OPraHU3MOB 10 OK.01
Tema 5.1. Coneprxanne yueOHOTO MaTepuasa 2 OK.02
3akonomepHoct | [IpenMer W 3agaud TEHETHKU. POJb I[MTONIOTMH W SMOPHONIOTMH B CTAHOBJACHWHM TCHETHKH. Bkian OK.04

U HACJICA0BaAHUSA

POCCHICKMX H 3apyOCKHBIX YYCHBIX B Pa3BUTHE TE€HETUKH. MeTOAbl TeHETUKH (THOPUI0IOTHYECKUH,
[IUTOTCHETHYECKUH, MOJEKYISIpHO-TeHEeTHYeCKHii). OCHOBHBIC TEHETHMYECKHE TOHATHS. [ eHeTmdeckas
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CUMBOJIMKA, MCIOJb3yEMass B CXEMax CKpELUIMBaHUN. 3aKOHOMEPHOCTM HACIEAOBaHUS IPU3HAKOB,
ycraHoBieHHble [. MenneneM. MoHOruObpuaHoe ckpemmBanue. 3aKoH €AMHO00pasus THOPHIOB NIEPBOTO
nokosieHus. [lpaBuino nomMuHMpoBaHUS. 3aKOH pacllEIUIEHUs IpU3HAKoB. [MmoTe3a 4YHMCTOTHI TraMmer.
[TonHoe u HenmoiHOe AOMUHHMpOBaHHE. [IUrHOpUAHOE CKpelIUBaHUE. 3aKOH HE3aBUCHUMOIO HACIIEIOBaHUS
IpU3HAKOB. lluTOreHeTnyeckue OCHOBBI TUTMOPUIHOIO CKpEIIMBaHUSA. AHAJIU3UPYIOIIEE CKPELIMBaHUE.
Vcnonb30BaHue aHATU3UPYIOLIET0 CKPEIMBAHU JUIsl ONPE/IEICHUs T€HOTUIIAa 0COOU

HpaKTI/IHCCKOC 3aHATUC

IIpaktnueckoe 3anstue Ne 5. Pemenwe 3aga4  Ha  OIpPENEICHUE BEPOSITHOCTH BO3HUKHOBEHMS
HACJICACTBCHHBIX IIPU3HAKOB IIpHU MOHO-, M-, HOJII/IFI/I6pI/II[HOM U aHAJIM3HUPYIOUICM CKpCUIMBAHUU,
COCTAaBJICHHUEC I'CHOTUIINYCCKUX CXCM CKPCIIMBAHUA

Tema 5.2. Copep:xanue yueOHOT0o MaTepuana OK.01
Cueniennoe CueruieHHoe HacnenoBaHue npu3HakoB. PaGora T. MopraHa mo CLENJIEeHHOMY HacieJO0BaHHIO I'€HOB. OK.02
HacJIeJOBaHUe Hapymienue cuermieHust TeHOB B pe3yJsibTaTe KPOCCUHIOBepa. XpOMOCOMHAs TEOPHUs HACJIEACTBEHHOCTH. OK.04
NPHU3HAKOB I'enernueckue kapthl. ['eHeTnka nosa. XpOMOCOMHOE OIpeAeiIeHHE I110jla. AYTOCOMBI U IOJIOBBIE

XpOMOCOMBI. ['OoMoramMeTHbIe W reTeporaMeTHble OpraHu3Mbl. HaciemoBaHue NPU3HAKOB, CIEIUICHHBIX C

10JIOM

[IpakTrueckoe 3aHsATHE

[IpakTuueckoe 3anatue Ne 6. Pemenue 3a1a4 Ha onpeesieHne BEpOATHOCTH BOSHUKHOBEHHUS

HACJIJICTBEHHBIX MTPU3HAKOB NPH CIIETIFICHHOM HACJIEIOBAaHUH, COCTABIICHHE TEHOTHITNYECKUX CXEM

CKpEUIMBaHUS
Tema 5.3. Copepxanue yueOHOTO MaTepuana OK.01
3akoHoMepHOCT | MI3MeHYMBOCTb. Buabl W3MEHUYMBOCTH: HEHACIEACTBEHHAs M  HACIHEJACTBEHHas. Pomb cpensl B OK.02
M H3MEHYHBOCTH | HEHACIIEICTBEHHOM H3MEHYMBOCTH. XapAKTEPUCTHKA MOAU(PHUKAIMOHHON M3MEHYMBOCTH. BapuanvoHHbII OK.04

pAn v BapuanMoHHasa KpuBas. Hopma peaknun npuszHaka. KoaudecTBEeHHbIE U KQUECTBEHHBIE MPU3HAKU U
ux HopMa peakiuu. CBolicTBa MOAU(MUKAITMOHHOW M3MEHYMBOCTH. HacliecTBeHHasI, UM TEHOTUITYECKAs
M3MEHYUBOCTh. KOMOWHATHBHAS W3MEHUMBOCTh. Mei03 M TOJOBOW MpollecC — OCHOBAa KOMOMHATHBHOMN
M3MEHUYMBOCTH. MyTalnoHHas W3MEHYMBOCTh. Kiaccudukamuss MyTanuili: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. YacToTa M NPUYMHBI MyTaluil. MyrareHHble (akTopbl. 3aKOH TOMOJIOTMUECKUX PSIOB B
HaclieAcTBeHHOM n3MeHunBoctu H. . BaBuiiosa

[IpakTHueckoe 3aHsATHE
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IIpaxkTrueckoe 3ansatue Ne7. Pemenue 3a1a4 Ha ONPEICIICHUE BEPOATHOCTH BOSHUKHOBEHUS
HACJIEACTBEHHBIX IIPU3HAKOB IIPU PA3JIMYHBIX TUIIAX B3aUMOJECUCTBUSA I'€HOB, COCTaBICHUE T€HOTUIIMYECKUX
CXEM CKpEIIVBaHUs

Tema 5.4. Copepxanue yueOHOro MaTepuana OK.01
I'enernka I'enetuka uvemoBeka. Kapumotun uenoBeka. OCHOBHBIE METOJbI I€HETUKH 4YEJIOBEKA: IE€HEaJOTMYEeCKH, OK.02
Ye10BeKa OJIN3HEIOBBIM, IIUTOICHETHMUECKHH, OHOXMMHUYECKHH, MOJICKYJIApHO-TeHeTHUYeckuii. COBpEeMEHHOE OK.04
OIIpe/IeJIEHUE T€HOTHUIIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C ITOMOIIBIO
[T1[P-ananu3a. HacinencTBeHHbIe 3a00JieBaHMS YEIOBEKA: T'CHHBbIC OOJIC3HM, OOJIC3HM C HACJICICTBCHHOM
MIPEIPacloI0KEHHOCThIO, XpPOMOCOMHBIE OoJie3Hu. CoMaTHUeCKHe U reHepaTuBHble MyTauu. CTBOJIOBBIE
kieTkd. [IpuHIMIBI 340pOBOTO 00pasa JKU3HH, JUATHOCTUKH, MPOPMIAKTHKU U JICYCHHUS TCHETUUYCCKUX
Oone3Hell. MeaHMKO-TEHETHYECKOE  KOHCYJIbTUPOBAaHHME. 3HAUYEHHWE  MEAWIMHCKOW TEHETHKH B
MIPEeIOTBPAILECHUH U JICYCHUU TeHeTUYEeCKUX 3a00JIeBaHUI YeTTOBEKa
[IpakTuueckoe 3aHaTue
[Ipaktuueckoe 3anartue Ne 8. CocTaBieHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKa.
Pasznes 6. DBoaronmHoHHAS OHOJIOTHSA
Tema 6.1. Copep:xanue yueOHOTo MaTepuana OK.01
JBosnronuonHas | [lepsrie sBomonmonnsie konnenuuu (OK.b. Jlamapk, JK.JI. Broddon). DBomronmonnas teopust Y. JlapsuHa. OK.02
Teopust CuHTeTH4eckas Teopus HBOJIOLMHU U €€ OCHOBHbIE MoyokeHHs. Mukpospomtonus. [lonmynsius kak OK.04
U ee MeCTo JJIEeMEHTapHasl €IWHUIA DHBOJIOUMU. ['€HEeTHYeCKHEe OCHOBBI OBOMIOIUHU. OJIEMEHTapHblE (aKTOpPbI
B Onosi0orumn sBomtonuu. EcTecTBeHHBIN 0TOOp — HampaBistomui paktop sBomronuu. BumooOpazoBanue Kak pe3ynbTaT
MHUKPO3BOIIOLUN
Tema 6.2. Copep:xanne yueOHOTO MaTepuana OK.01
MuxkposBoarounsi | Makposposwonus. PopMbl U ocHOBHbIe HampasieHus wmakpodBoionuud (A.H. Cesepuos). Ilyrtu OK.02
JTOCTIDKEHHST Omosiormaeckoro mporpecca. CoxpaneHue OmopasHooOpasus Ha 3emse. ['umoressl U Teopuu OK.04
BO3HUKHOBEHMsI KU3HU Ha 3emuie. [losiBieHrE TTEPBBIX KIETOK U MX IBOJONUS. [IpOKaprOTHl U 3 YKapHOTHI.
[TpoucxoxaeHne MHOTOKJIETOUYHBIX OPTaHU3MOB. BO3ZHUKHOBEHNE OCHOBHBIX I[APCTB DYKAPUOT
Tema 6.3. Copep:xanue yueOHOTO MaTepuana OK.01
Maxpossomouust | Makpo3sBosttoniusi. DopMel SBOJIOINH: (DUIETHYECKAs, TUBEPTeHTHAsI, KOHBEPTEeHTHAs, TIapaJlIeIbHasl. OK.02
Heo6paTumocTs 3BoIOLIMT OK.04

[IpakTHueckoe 3aHsATHE
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‘ [Tpaktruyeckoe 3anstue Ne 9. CpaBHeHUE BUJIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHIO

Pasznen 7. Bo3HUKHOBeHHE H Pa3BUTHE )KU3HU HA 3emuite

Tema 7.1. Copepxanue yueOHOro MaTepuana OK.01
3apoxaeHue JloHay4Hble MpEACTaBICHUS O 3apOXKICHUM XU3HU. HayuHble TMIIOTE3bl BOSHUKHOBEHUS )KM3HU Ha 3eMiie: OK.02
U pa3sBUTHE abuoreHe3 M TMAHCIEPMUS. XHUMHYECKas JBOJIIOIUA. AOHOTEHHBIM CHHTE3 OpPraHMYECKHUX BEIICCTB W3 OK.04
KU3HH HEOPraHUYECKNX. OKCIEPUMEHTAIbHOE MOJATBEPKIACHUE XUMHUYECKOW »5Boyonuu. HauanbHble 3Tamnsl

Oouonornyeckoii sBomouuu. [umoresa PHK- wmwmpa. @opmupoBanume MeMOpaHHBIX CTPYKTyp H

BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBbie KIeTKU U uX 3BoOLUs. POPMUPOBAHNE OCHOBHBIX I'PYII XKUBBIX

opranusmoB. Pa3Butue xu3Hu Ha 3emiie 1o 3pam M nepuonaM. Karapxei. Apxeiickas u IIporepozoiickas

opbl. Ilaneozoiickas spa u e€ mnepuoabpl: KEMOPHUMCKHM, OpAOBUKCKUM, CUIYpPUMCKUI, JEBOHCKHIA,

KaMEHHOYTOJIbHbIM, NepMCKUi. Me3o30iickas spa U €€ MNepuoibl: TPUACOBBIA, IOPCKHUM, MEIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.
Tema 7.2. Copep:xanue yueOHOro MaTepuana OK.01
Cucrema Cucrema OpraHMYecKOro MHUpa Kak OTpakeHHe »SBOMIONMH. OCHOBHBIE CHUCTEMAaTHMUECKHUE TPYIIIbI OK.02
OPraHMYecKOro | opraHu3MoB. XapaKTEpHUCTUKAa KJIMMaTa MU TEO0JOrM4ecKuX mpoueccoB. OCHOBHbIE 3Tallbl 3BOJIIOLUU OK.04
MHpa. pPacTUTENILHOTO M JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHud W KUBOTHHIX. [losiBIeHHWe, pacuBeT U
IIponcxoxaenue | BBIMUpPaHUE TPYII JKUBBIX OPraHM3MOB. OBOJIOLHMS 4eJIoBeKa. AHTpOMNoJorusi Kak Hayka. PasButue
yeJi0BeKa — IIPEICTABICHUM O NMPOUCXOKICHUM YelloBeKa. MeToasl u3ydeHus aHTpornoreHesa. CXoAcTBa U pa3indus
aHTpPONOreHe3 YyeroBeKa M OKMBOTHBIX. CHcTemMaTHyeckoe MOJOXKEeHHe dYenoBeka. JIBwkymme cuibl ((pakTopsl)

aHTpororeHe3a. HacieacTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIH 0TOOp. OOILIeCTBEHHBIH 00pa3 KU3HH,

U3TOTOBJIEHUE OPYAMN TPyZa, MBIIIJIEHUE, pEYb
Tema 7.3. Coneprxanue yueOHOT0 MaTepuania OK.01
OcHoBHBIE OcHOBHbIE CTaAMM UM BETBU DBOJIOLUU 4YEJIOBEKa: aBCTpajonuTeku, YemoBek ymensid, Yemosek OK.02
cTagum npsAMOXOoAIui, YemoBek HeaHAEpTaNbCKUM, YenoBeK pa3yMHbI COBpeMEHHOro Ttuna. Haxonku OK.04
IBOJIIOLMHU HCKOIIaeMBIX OCTaHKOB, BPEMSI CYIIECTBOBaHMS, 00JIaCTh pacpOCTpaHeHus], 00bEM roJIOBHOTO MO3ra, 00pas3
YyeJIoBeKa KHU3HH, opyaus. Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: eBpONeoHHas (eBpasuiickas), HErpo-

aBCTpaJionIHas (9KBaTOpHUAJIbHAS), MOHTOJIOUIHAS (a3MAaTCKO-aMepUKaHCKas ). UepThl MPUCTIOCOOIEHHOCTH
MPEJICTaBUTENICH YETOBEYSCKUX pac K YCJIOBUSM CyIlecTBOBaHUs. EIMHCTBO yenmoBeueckux pac. Kputuka
pacusma

[IpakTHueckoe 3aHsATHE
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[Tpaktuyeckoe 3anstue NelO. IlpucmocoOIeHHOCTh YeNOBEKa K Pa3HbIM YCIOBHUAM Cpelbl. BiusHue
reorpaduyuecKoi cpeabl Ha MOPQOIOTHIO U GU3HOJIOTHIO YeIOBEKa.

Pa3nea 8. Opranusmsel M OKpyskaomas cpeia 4
Tema 8.1. Copepxanue yueOHOro MaTepuana 2 OK.01
IKoJ10rus DOKOJIOTHsSI KaK Hayka. 3ajayd W paslielibl 3KOJIOTUM. MeTonbl HKOJOTHMYECKUX HCCIETOBAHUM. OK.02
KaK HayKa. DKOJIOTHYECKOE MHUPOBO33PEHUE COBpPEMEHHOro uesnoBeka. Cpeapl OOWTaHHUS OPraHU3MOB: BOJHAS, OK.04
Cpenbl ;KM3HH. | HA3eMHO-BO3/IyIlIHAs, IIOYBEHHAs, BHYTPHOpPraHU3MEHHas. OJKkosorndeckue ¢axropsl. Kiaccuduxanms OK.07
JKOJIOTHYECKHE | SKOJIOTUYECKUX (PAaKTOpPOB: aOMOTHYECKHE, OMOTHUYECKHE M aHTPOIOTeHHbIC. J[eficTBHE SKOIOTMYEeCKUX
paxTopsl (bakTOpOB Ha OpPraHMW3MbL. AOHOTHYECKHE (DAKTOpPBI: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPHOIM3M.

[TpucnocoOneHnss OpraHU3MOB K JEHCTBUIO a0MOTHYeCKUX (akTopoB. buonornyeckne puTMBIL.

buotnueckue dakropsl. Buibl 6MOTHYECKUX B3aMMOACHCTBHI: KOHKYpEHLUs, XUIIHUYECTBO. [lapazutusm,

MyTyanu3M, KOMMEHcalu3M (KBapTHPAHCTBO, HAaXJIEOHWYECTBO), aMEHCAIU3M, HEWUTpalu3M. 3HAUYCHHE

OMOTHUYECKUX B3aMMOCHCTBHI JIs CYIIECTBOBAHUSI OPTaHU3MOB B IMIPUPOJIHBIX COOOIIECTBAX
Tema 8.2. Coneprxkanue yueOHOro MaTepuana 1 OK.01
JKOJIOTHYECKHe | DKOJOTHUECKUE XapaKTEPUCTHKH momynanud. OCHOBHBIE TIIOKa3aTeNd TOMYJISIHUUA: YHCICHHOCTH, OK.02
XaPaKTePUCTUK | IJIOTHOCTb, POXKJAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpalusd. /[MHAMUKa YUCIEHHOCTH MOMYJSIIUM U €€ OK.04
U NOMYJISIUH PeTyIISIHSs OK.07

[IpakTrueckoe 3aHsTHE 1

IIpakTnueckoe 3anatue Ne 11. IToacuér mnoTHOCTH NOMYJIALKNA Pa3HBIX BUAOB PACTEHUN.
Pa3nen 9. CoolmiecTBa M 3K0JIOTHYECKHE CHCTEMbI 10

OK.01

Tema 9.1. Coneprxanne yueOHOT0 MaTepuana 1 OK.02
CoobuecTBa Coo0m1ecTBo opraHu3MoB — OuolieH03. CTpyKTypbl OMOIIEHO3a: BUI0Basi, IPOCTPAHCTBEHHAs, Tpoduueckas OK.04
OpPraHu3MoB, (mmmesast). Bugpl-nomunanTel. CBsA3u B OMOLIEHO3€. DKOJIOTHYECKHE CHCTEMBI (9KocucTeMBl). TToHsTHE 06 OK.07
IKOCUCTEMBI sKocucTeMe U OuoreoreHoze. OYHKIMOHATIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYIIEHTHI, KOHCYMEHTHI, IK 1.1

penyueHTsl. KpyroBopoT BeliecTB M MOTOK PHEPrUM B 3KocucTeme. Tpoduueckue (MUIIEBHIE) YPOBHHU IK 1.2

skocuctembl. [lumeBpie menu u cetu. OCHOBHBIE IOKa3aTeNM 3KOCHUCTEMBL: Onomacca, MPOAYKIIHSL.

DKOJIOTHYEeCKHE MUPaMUIBL: MPOIYKIIMU, YUCICHHOCTH, OMoMacchl. CBOMCTBA 3KOCUCTEM: YCTOWYHMBOCTD,

camoperynanus, pazsutue. Cykieccus
Tema 9.2. Coneprxanne yueOHOTO MaTepuana 1 OK.01
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IIpupoanbie ) . OK.02
AKOCHCTEME [TpupoHBIe S5KOCUCTEMBI. DKOCUCTEMBI peK U 03&p. DKOCHUCTEMa XBOWHOTO MIIM IIHPOKOJIMCTBEHHOTO JIeca. OK.04
AHTpPOTIOT€HHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOo3KocHcTeMbl. buonorndeckoe M X03siCTBEHHOE OK. 07
3HAYCHHUE arpodKOCUCTeM U ypOoskocucteM. buopazHooOpaszue kak (akTop YCTOMUYHMBOCTH 3KOCHCTEM. HK.I |
CoxpaHeHue OMOJIOTHYECKOTO Pa3HOOOpas3us Ha 3emiie ’
K 1.2
Tema 9.3. Coneprxanue yueOHOro MaTepuasa OK.01
buocdepa — OK.02
- Yuenne B. . Bepuanackoro o 6uocdepe. ['panuiisl, coctaB u cTpykrypa 6uochepsl. )KuBoe BeliecTBo u OK.04
SKOCHCTEMA ero ¢yakuun. OcobeHHOCcTH OMocdepbl Kak TIIOOATBHONW 3KOCHUCTEMBI. JIMHAMUYECKOE paBHOBECHE W OK.07
S oOpatHast cBsi3b B Ouocdepe. KpyroBopoTsl BelecTB M OMOTCOXMMHUYECKHE LUKIIBI DJIEMEHTOB (yriepoja, K 1.1
a30Ta). 30HAIBHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH K 1.2
Tema 9.4. [IpodeccHoHANBLHO OPUEHTUPOBAHHOE COAEPIKAHUE OK.01
Buusinne YenoseuecTBO B OHochepe 3eMiar. AHTPOIIOrEHHbIE U3MEHEHUS B Ouocdepe. [100anbHbIe SKOIOIHUECKHE OK.02
AHTPOMOTEHHBIX | 11h06empl. COCylIECTBOBAHME HPUPOALI M denoBedecTBa. CoxpaHeHHMe OMOpa3HOOOpasusi Kak OCHOBA OK.04
}axTopos Ha ycroiunBoctd Ouocdeprl. OCHOBa palMOHAIBHOIO YIPABJIECHHSA HPUPOAHBIMU pPECYpCaMH M  HX OK.07
Guocdepy UCIIOJIb30Banue. JJOCTHKEH S OUOIOTHH M OXPaHa IPUPOIBI IK 1.1
[IpakTHyeckoe 3aHsATHE K 1.2
[IpakTuueckoe 3anarue Nel2. OTX0/bI IPOU3BOJICTBA.
Tema 9.5. [TpodeccnonanbHO OPUEHTUPOBAHHOE CO/ICPKAHUE OK.01
Bausinue 3n0poBbe U ero cocrapistone. MakTopbl, MOJOKUTEIBHO U OTPULATEILHO BIUSIOIIME HA OPraHu3M OK.02
COLMAJILHO- yenoBeka. [IpoOnemMa TEXHOTCHHBIX BO3JCHCTBHH Ha 370pPOBbE YeNOBEKa (JIEKTPOMAarHUTHBIC OIS, OK.04
IKOJIOTHYECKHMX | ObITOBas XMMHS, U30BITOUHbBIE IIYMbI, pajuanys U T.N.). AJanTanus opraHu3Ma 4deioBeka K (axTopam OK.07
(¢akTOpoB Ha okpyxatomeid cpenpl. IlpuHnmnsl QopmupoBanus 3ma0poBbecOeperaromiero mnopeneHus. duzndeckas MK 1.1
310pOBbe aKTHBHOCTbH U 37I0pOBbE. BHOXUMIUecKHe acleKThl pallMOHAIBHOTO TUTAHUS K 1.2
YyeJi0BeKa JlaGopaTopHbIe 3aHITHS
JlaGoparopubie 3ansaTust Ne3. Bnusinue abnotrdeckux (pakTopoB Ha YEIOBEKa.
Paznen 10. Cesiekuusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOT UM
Tema 10.1. Copepxanne yueOHOTO MaTepuana OK.01
Cenexuus Cenexkuusa Kak Hayka M mpoliecc. 3apokJIeHHe CeleKIMH U JoMecTukauus. Yuenue H. M. BaunoBa o OK.02
KaK HayKa H [EHTPaX MHOTr000pa3usi ¥ MPOUCXOXKIACHUS KYJIbTYPHBIX pacTeHuil. [[eHTpbl MPOUCXOXKICHHS TOMAITHIX OK.04
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npouecc KUBOTHBIX. CopT, nmopona, mraMM. COBpeMEHHbIE METOAbl CENeKUUU. MaccoBbli ¥ MHAMBUAYAJIbHBII OK.07
OoTOOpBI B CENEKLIMU PACTCHHUH U KMBOTHBIX. OIleHKa 3KcTepbepa. BIM3KOpoACTBEHHOE CKpEUIMBaHUE — K 1.1
uHOpuauHT. Ywncras swmHUSA. CKpelMBaHME 4YHCTHIX JHMHUK. lerepo3uwc, WM TruOpUaHAs CHIA. I[IK 1.2
HeponcrBennoe ckpeuiuBanue — ayrOpuausr. OtnanénHas ruOpuanszanus U e€ ycnexu. McKyccTBEHHBIH
MyTareHes3 U MoJIy4eHHUe MOJUILUIONI0B. JIOCTHKEHHsI CeJIEKLIMU PACTEHUH, dKUBOTHBIX 1 MUKPOOPTaHU3MOB
Tema 10.2. Copepxanue yueOHOro MaTepuana 1 OK.01
OcHoBbI buortexHonorus kak orpaciib NPOU3BOACTBA. | eHHast MHKEeHepus. DTanbl co3aanus pekomounanTHon JJHK OK.02
OMOTEXHOJIOTMM | U TpPAHCTEHHBIX oOpraHu3MoB. Kierounas wumxkenepus. Kietounsle KynbTypbl. MHUKpPOKIOHAIBEHOE OK.04
pa3MHOKeHHE pacTeHud. KiOHMpOBaHHE BBICOKOIPOIYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OPTraHU3MOB. OK.07
Dkosorndyeckue u sruaeckue npodieMsr. 'MO — reHeTrnyeckr MO (UITUPOBAHHBIE OPTaHU3MBI K 1.1, IIK 1.2
Tema 10.3. [IpodeccronanbHO OPHEHTUPOBAHHOE COJEPIKAHUE 2 OK.01
buorexnosorun | OCHOBHBbIE HANpPaBIEHUS COBPEMEHHOW OHMOTEXHOJIOTMH B NPOGECCHOHATIBHON IESATEIbHOCTH 4YeIOBEKa. OK.02
B 'KU3HH U Mertoabl O6uoTexHoiorud. OOBEKThl OMOTEXHOJNOTHMH. DTHKA OUOTEXHOJIOTMYECKMX M TE€HETHYECKHUX OK.04
npodgeccuu SKCHepUMEHTOB. [IpaBuiia monucka u aHaM3a OMOIKOJIOTHYECKOW HH(OPMAIIMKA H3 PA3TUYHBIX UICTOYHUKOB OK.07
(HayuHasi 1 yueOHO-Hay4YHas TUTEpaTypa, CPEICTBA MaccoBO nH(popmMarun, cetb VIHTepHET U Ipyrue) K 1.1, IIK 1.2
[IpakTuueckoe 3anarue 2
ITpaktnyeckoe 3ansatue Ne 13-14. Keiicel Ha aHamu3 MHPOPMALMU O HAYYHBIX JIOCTMXKEHUSAX B 00JacTH
TEHETUYECKUX TEXHOJIOTHH, KJIETOUYHOW WH)KEHEpUH, IMHUIIEeBbIX OWOTEeXHOJOrMi. 3ammuTa Kekca:
IIPEICTAaBICHUE PE3YJIBTATOB PELICHUSI KEMCOB
Pa3nes 11. Pemienne keiicoB B 00,1acTH OMOTEXHOJIOT U 6
Tema 11.1. [TpodeccnonanbHO OPUEHTUPOBAHHOE COICPIKAHUE 1 OK.01
buorexnosorun | Pa3BuTue NpOMBINUIEHHON OWOTEXHOJIOTMH W €€ NpPUMEHEHUE B KU3HU 4YeJIOBEKa, MOMCK M aHau3 OK.02
B uHpOpMalMK U3 Pa3IUYHBIX MCTOYHUKOB (HaydHas M ydeOHO-Hay4Has JHUTepaTypa, CpeliCTBa MacCOBOMH OK.04
NPOMBINLIEHHOC | nH(OopMauu, ceTb VIHTepHET U ipyrue) OK.07
T™H [IpakTueckue 3aHATHS 5 IIK 1.1
[paktnueckue 3amsatus Ne 15 Kelicel Ha ananmu3 uHGOPMANUMM O Pa3sBUTHM  IIPOMBINUIEHHOM IK 1.2
OMOTEXHOIOTHIA.
No 16 3ammra keiica: mpeaCTaBICHHUE PE3yIbTATOB PEIICHUS KEHCOB (BRICTYIIJIEHHE C TIPE3eHTaIEeH )
IIpome:xyTouHast arrectanus B gopMme 1 pepeHIHPOBAHHOIO 3a4eTa
Bcero: 72
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3. Yc/10BuUS peaiu3alii MPorpaMmMbl y4eOHOH TUCHUTLINHBI

3.1. TpeGoBanusi K  MHHMMAJIBHOMY  MATepPHAJIbHO-TEXHHYECKOMY
o0ecrneyeHuIo

Peanmszanust mporpaMMbl  AUCHUIUIMHBI TpeOyeT HaIMYuS Y4eOHOTO
KaOWHEeTa PKOJIOTHS, OCHAIEHHOTO B COOTBETCTBUU ¢ Tiprmiiokerrem 7 OITOII.

3.2. UudopmannoHHoe odecneyeHue 00yueHust

Jist  peanuzanmmy  mporpaMMbl  OMOIMOTEUHBIH (HOHI 0O0pa30BaTEILHOM
OpraHW3allid JOHKCH UMETh MEeYaTHBIC W/UTU SJICKTPOHHBIE 00pa30BaTEIbHBIC H
WH(OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBaHHbIE IS  MCIOJB30BaHUS B
o0pa3oBaTeIbLHOM MPOIEcce, HE CTaplle MSATH JIET C MOMEHTA U3/IaHu4.

3.2.1. OcHOBHBIE JIEKTPOHHbIE U3IaAHUS:

1. buonorus. 10-11 knacc (yrimyOJieHHBIM ypOBEHB): YYEOHUK JJIsI CPEIHETO
obmiero oOpaszoBanusi / B. H. Speirun [u 1p.]; mon obmeit penakmuein B. H.
ApeiruHa. — 2-¢ u3n. — Mocksa: MzmatensctBo FOpaiit, 2022. — 357 ¢. —
(Hapomnoe npocBemenne). — ISBN 978-5-534-15630-0. — TekcT: 27aeKTpOHHBIN

// OGpazoBarenbHas matdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/509241

2. buonorusa: y4eOHMK M TNPaKTHUKyM JJIS CpPEaHEro MnpogeCcCHOHAIBHOTO
obpazopanus / B. H. Speirus [u ap.]; mox penakumeit B. H. Speiruna. — 2-e us .
— MockBa: M3marensctBo IOpaiit, 2022. — 378 c¢. — (IIpodeccunonanpHoe
obOpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr: dneKTpoHHBIA //
OO0pazoBaTenbHas maTdopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/489661

3.2.2. JIonmoJIHUTEJIbHbI€ HCTOYHUKM :
1. O6yxos, 1. K. buosorusi: kJieTku U TKaHU: yueOHOE MOcoOUe ISl CPETHETO

npodeccuonansHoro obpazosanus / JI. K. O0yxos, B. H. Kupunenkosa. — 3-¢
u3a., nepepad. u pon. — Mocksa: MznarensctBo HOpaiit, 2022. — 358 c. —
(ITpodeccuonansHoe obOpazoBanme). — ISBN 978-5-534-07499-4. — Tekcr:
anekTpoHHbI // OOpaszoBarenwHas 1matdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/494034
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4. KOHTPOJIb M OLICHKA Pe3yJIbTATOB OCBOCHHS Y4eOHOI U CHUILIHHBI

KOHTpOJIl) H OIC€HKA PACKPBIBAIOTCA YCPC3 JUCHUIITIMHAPHBIC PC3YJIbTATHI,
YCBOCHHBIC 3HAHUA U HpI/IO6peTeHHBIe CTYACHTaMU YMCHM:, HAIIPABJICHHBLIC Ha

dbopmupoBanre 00IUX U MPOGECCUOHATBHBIX KOMIIETEHIUH.

Koa u HaumeHoBanue GopMupyeMbIX
KOMIIETEHIIH i

Pa3zpgen/Tema

DopMbI U METOBI
KOHTPOJISl M OlleHKH
pe3yabTaToB
o0yueHust

OK 01. Beibuparb crnocoObl pernieHus
3a1a4 npodeccuOHaTBHON
NESTEIbHOCTH  NMPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

Tewmsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54, 6.1-6.3, 7.1-7.3,
8.1,8.2,9.1-9.3,

9.4IT-o/c , 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1I1-0/c

OK 02. Hcnonb3oBaTh COBPEMEHHbIE
CpeJICTBA MIOUCKA, aHAJIN3a

U MHTEpIpeTauuu nHpopMaIu,

1 WHGOPMAIMOHHBIE TEXHOJIOTHU IS
BBITMIOJTHEHHUS 33724 MPodeccuoHanbHOM
NESATETbHOCTH

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
41-4.3,5.1-5.4, 6.1-6.3, 7.1-

OK 04. OddexTuBHO
B3aMMOJICHCTBOBaTh W paboTath B
KOJJIEKTUBE U KOMaH/Ie

7.3,8.1,8.2,9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1I1-0/c
Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3, 5.1-54, 6.1-6.3, 7.1-7.3,
8.1, 8.2,9.1-9.3,

9.41I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.31T-o0/c, 11.111-0/c

OK 07. CopelicTBOBaTh COXpPaHEHUIO

OKpYXKaromien Cpelbl,
pecypcocOepekeHuIo, MIPUMEHSATD
3HAHUSA

00 wu3MeHeHuU KJIMMaTa, HPUHIUIILI
OepeKIMBOro MIPOU3BO/ICTBA,

3¢ (PEeKTUBHO AEHCTBOBATH
B UPE3BBIYAIHBIX CUTYALUSIX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4, 6.1-6.3, 7.1-
7.3,8.1,8.2,9.1-9.3,
9.4I1-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

IIK I.1. DKCIUTYyaTUPOBATh
YKEJIE3HOJOPOKHBIN NOJBUKHON COCTaB
(Mo BUAaM MOABMKHOIO COCTaBa).

I[IK 1.2. IIpoBoguTe TeXHHUYECKOE
o0cCITy’)KuBaHUe u PEMOHT
KEIIE3HOAOPOKHOTO ITOJABUKHOTO
cocrasa B COOTBETCTBUU c
TpeOOBaHUSAMU TEXHOJIOTHYECKUX
IIPOLIECCOB.

Temp1 9.4, 9.5,10.3, 11.1.

OO6cyxaeHue mo
BOIIPOCAM JICKITUH
Pa3zpaboTtka rioccapus
3amoHeHne
CpPaBHUTEIBHBIX
Ta0IHI
TectupoBanue
YcTHBII onpoc
JIMKTaHT Ha
HUCIOJIB30BaHUE
apryMeHTOB,
OMOJIOTHUECKOM
TEPMHUHOJIOTUU U
CHMBOJIMKH
NunuBunyansHas
CaMOCTOSITEJIbHAS
pabota
IIpencraBnenue
pe3yabTaTOB
MPAKTUYECKUX paboT
KouTponbHbie paboThl
3auTa TBOPUYECKUX
pabot

3amura
WHIUBUTyaJIbHBIX
MIPOEKTOB
Brimonnenue 3aganui
ITPOMEKYTOUYHON
aTTecTalu
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