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1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBI OBIIIEOPA3OBATEJBbHOM
JUCIHHUITJINHBI
«buoaorus
1.1. MecTo ITMCUMILUIMHBI B CTPYKTYpPe OCHOBHOH NpodecCMOHAIBLHOH 00pa3oBaTe/ibHOIl MporpaMmme

NPOrpaMMBblI:
O0meo0OpazoBarenbHas JMCLUIUIMHA «bunoaorus» ABJIAETCSA 00s3aTeNIbHON 4acTblO
00m1eo0pa3oBaTeNbHOTO IHMKIIAa — 00pa3oBaTelbHOil — mporpammel B cootBerctBun ¢ PI'OC mo

npodeccun 29.01.07 IopTHOU

1.2. Hean u miiaHupyeMble pe3y/bTaThl OCBOEHHS Y4eOHOI THCHUIIMHBI:

Copepxanue nporpamMmbl «bHOIOTHS) HaIpaBIEHO HA TOCTUKEHHUE CIEAYIOMINX LeJIei:

®opmupoBaHue y O0O0y4aromMXCS CHUCTEMbl 3HAHMI O pa3IUYHbIX YPOBHAX JKM3HU CO 3HAHHEM
COBPEMCHHBIX HpeI[CTaBJ'IeHI/Iﬁ 0 JKHUBOM npupoac, HABBIKOB II0 IMPOBECACHHUIO OMOJIOTHYECKUX
HCCIeOBaHUN C COOJIOJIEHUEM OSTUYECKUX HOPM, apryMEHTUPOBAHHOW JIMYHOCTHON TO3WIIMU IO
OepeKHOMY OTHOIIICHHUIO K OKPYKAIOIICH cpee.

1.2.2. [Inannpyemblie pe3yJibTaThl 0CBOeHHsI 00111€00Pa30BATEIbHOM JUCHMUILUIMHBI B COOTBETCTBHHU €
®I'OC CIHO u Ha ocioe ®I'OC COO
Oco0oe 3HaueHne AUCIUILIMHA UMEeET NpU (GOPMUPOBAHUU U PA3BUTHHU:

001U X KOMIIETEeH Ui :

OK 01. Boibupare crnocoObl pemieHus 3anad MpodeccHoHalbHON JESITeNbHOCTH NPHUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnosp3oBaTh COBpPEMEHHBIE CpEJCTBA IOWCKA, aHAIW3a M HMHTEPIpETaluu WHOOpMAUH |
nH(OPMAaLMOHHBIE TEXHOJIOTUHU JJIs1 BBIIOJTHEHHS 3a/1a4 PO (dECCHOHANBHON AEITEIbHOCTH;

OK 03. IlnanupoBaTh M peaJM30BBIBaTh COOCTBEHHOE MNPOQPECCHOHAIBHOES W JIMYHOCTHOE pPa3BHTHE,
MpeANPUHUMATENBCKYIO JEeSITeIbHOCTh B MPOQeccuoHaNbHOM cdepe, UCToNIb30BaTh 3HAHUS 0 TPaBOBOM U
(uHAHCOBOM T'PAaMOTHOCTH B PA3IMYHBIX KU3HEHHBIX CUTYALIUSIX;

OK 04. 3ddexTnBHO B3aUMOACHCTBOBATH U PA0OTATh B KOJUICKTUBE U KOMAaH/IE;

OK 05. OcymiecTBiATh YCTHYIO M TUCbMEHHYI0O KOMMYHHUKAIMIO Ha TOCYJapCTBEHHOM si3bike Poccuiickoit
denepanuu ¢ y4eTOM 0COOEHHOCTEN COLIMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. ITposBasATh Irpaxk1aHCKO-NATPUOTHUECKYIO MO3UIUIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBE/ICHUE Ha
OCHOBE TPAJAMUIMOHHBIX POCCUHUCKUX JTyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEHW, B TOM 4YHCIE C YYETOM
rapMOHHU3ALUU  MEXKHALMOHAIBHBIX M MEXPEJIUTHO3HBIX  OTHOLIEHUH, TMPUMEHSATh CTaHIAPTHI
AHTUKOPPYMIIUOHHOTO TIOBEICHUS;

OK 07. CopelicTBOBaTh COXPAaHEHHUIO OKPYKAIOIIEH Cpelibl, pecypcocOepeKeHUI0, MPUMEHITh 3HaHUS 00
W3MEHEHHUHU KIIMMaTa, MPUHIUIBI OEPEXITUBOTO MPOU3BOACTBA, 3 (HEKTUBHO NEHCTBOBATH B UPE3BbIUANHBIX
CUTYaIUsIX;

OK 08. Ucnonb3oBath cpeacTtBa (pU3MUECKON KyIbTYypbl A COXPAHEHHUS M YKPEIUICHUS 3/I0pOBbS B
npouecce MpopecCHOHANBHON NEATENbHOCTH M TOAJCPKAHUS HEOOXOAUMOTOo YpPOBHSA (DU3HUECKOI
MOJATrOTOBJIEHHOCTH;

OK 09. [Tonb3oBatkcs pohecCHOHANBHOM JOKYMEHTAIMEeH Ha TOCYJapCTBEHHOM U HHOCTPAHHOM SI3bIKaX.

npodeccHoHAIbHBIX KOMIIETEHIUM:

[IK 1.1. IIpoBepsATh Hanmuuue AeTanei Kposi B COOTBETCTBUU C ICKU30M.

[IK 1.2. OnpenensTe CBOKWCTBA U KAU€CTBO MATEPUAIIOB JJIsl U3AETUN Pa3IMYHbIX ACCOPTUMEHTHBIX TPYIIIL.
[IK 1.3. O6cnyxuBaTh MIBeHHOE 000pyI0BaHUE U 000PYIOBaHUE IS BJIAKHO-TETIOBOM 00pabOTKHU y3II0B
U W3OS,

[1IK 1.4. BeIMOJHATh MOSTAHYIO0 00pa0OTKY IMIBEHHBIX W3JIEIHA Pa3TUYHOTO acCOPTUMEHTA Ha MAaIlllMHAX
WJIA BPYYHYIO C Pa3JeICHUEM TPYAA U UHAUBUAYAJIBHO.
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[IK 1.5. ®opmupoBath 00beMHYI0 (opMy monydabpukara H3AEIUS C UCIOIB30BAHUEM 000pYIOBaHHEM
JUTSL BJIaYKHO-TETIJIOBOM 00pabOTKH.

[IK 1.6. CobmonaTh mpaBuia 0€30MaCHOCTH TPy/a.

IIK 1.7. ITonb30BaThCsl TEXHUUECKOM, TEXHOJIOTUUECKOW U HOPMATUBHOM TOKYMEHTAIUEH.

[IK 2.1. BbIIOIHAT NOY3JI0BOM KOHTPOJIb KAYECTBA LIBEHHOTO U3/IEIHSL.

[1K 2.2. OnpenensiTh NPUYMHBI BOSHUKHOBEHUS NE€PEKTOB MTPU U3TOTOBICHUN U3ICIIHIA.

1K 2.3. [IpenynpexnaTs 1 yCTpaHATH Ae(HEKThI MIBEHHON 00pabOTKH.

[IK 3.1. BeisiBnsAT 0071aCTh U BUJI PEMOHTA.

1K 3.2. [ToxbupaTs MaTepuabl Uik PEMOHTA.

[IK 3.3. BbINOJHATH TEXHOJIOTMYECKUE ONEpalUy IO PEMOHTY LIBEMHBIX M3JENUi Ha 00OpyIOBaHUU U
BPYUYHYIO (MEJIKUN U CPEAHUI).

[1K 3.4. Cob6monate npaBuiia 6€30MaCHOCTH TPY/Ia.

JIMYHOCTHBIX Pe3y/JIbTaTOB MPOrpPaMMbl BOCIIMTAHUS:
JIP 7 Oco3Haromuii IpUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKA; YBaXKAIOIIUNA COOCTBEHHYIO U UYXKYIO

YHUKAJIBHOCTE B PA3JIMYHBIX CUTyallUuAX, BO BCEX q)opMax 1 BUaax ACATCIBHOCTH.

JIP 9 ColGmrogaronuii 1 mponaralJupyroIIfi mpaBuiia 3JI0pOBOro U 0€30macHOro o0pas3a KH3HHU, CIIOPTa;
MPEAYNPEKAAONINN  THOO0 MPEoJ0JIEBAOIINN 3aBUCUMOCTH OT aJIKOToJisl, Tabaka, TICHXOAKTHBHBIX
BCIICCTB, a3apTHBIX UI'p U T.A. COXpaHSIIOH_[I/Iﬁ IICUXOJIOTHYCCKYIO YCTOﬁqHBOCTB B CUTYaTHUBHO CJIOKHBIX
WM CTPEMUTCIIBHO MEHAIOIIUXCA CUTYyalUAgX.

OTHOIIEHHU.



[Inanupyemeble pe3yabTaThl OCBOEHUs 00111e00pa3oBaTenbHON AUCHUIUIUHBI B cOOTBETCTBUU ¢ PI'OC CIIO u Ha ocHoBe OI'OC

COO

Kona n sHaumeHoBanue
(hOopMHPYEMBIXKOMITETCHITU I

[Lnanupyembie pe3ysbTaThl OCBOCHUS TACLUIIIINHBI

Oo6mmue 1

JucnuruinHapHsle 2

OK 01. BeiOupars crnocoOsl
pereHus 3amad
npodeccuoHaIbHOM
JEATeTbHOCTH TMPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIMTAHMS:

- TOTOBHOCTh K TPYyJy, OCO3HAaHWE IEHHOCTH MacCTEpCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTHBHOU JIEATEIbHOCTH TEXHOJOTHYECKON
u COTMATbHOU HaIpaBJIEHHOCTH, CMOCOOHOCTh
WHUIUAPOBATH, IJIaHUPOBaTh | CaMOCTOSITEJIBHO
BBITIOJTHSATH TAKYIO JEATETbHOCTH;

- HWHTEpeC K pa3Iu4HbIM cdepaMm TpodecCHOHATBHON
NESITETHHOCTH.

OBJiageHue YHUBEPCAJIbHBIMHA y4eOHbIMU
NMO3HABATEJIbHBIMU JAeHCTBUAMM:

a) 0a3oBble JIOrHYecKHe JeCTBHS .

- CaMOCTOSITENIbHO (OpPMYIUPOBaTh W aKTyaIH3UPOBATH
npobiemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIWBATh CYIIECTBECHHBIN MPU3HAK WJIM OCHOBAHUS
JUTsI CpaBHEHUS, KJIacCU(pUKAIIIU U 0000IICHHS;

- ONpEAeIATh IENH ACITSIBPHOCTH, 3a7aBaTh MapaMeTphbl U
KPUTEPHUH UX TOCTHKCHUS;

- BBIIBIATH 3aKOHOMEPHOCTH M  IPOTUBOPEYHS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCUTbH KOPPEKTHUBHI B JACSATEIBHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YJAbTATOB LIEJSIM, OLIEHUBATh PUCKU
MOCJEICTBUH 1€ATEbHOCTH;

- pa3BUBaTh KpEaTHMBHOE MBIIUIEHUE TMpU PEUICHUU
YKU3HEHHBIX TIPoOIIeM;

0) 0a3oBbIe UCCIeN0BATENbCKUE eCTBUS:

- BIAQJETh HaBBIKAMU Yy4eOHO-HCCIIEOBATEILCKOH U

- c(hopMHpOBaTh 3HAHUS O MECTE U POJIH OMOJIOTUH B
CHUCTEME €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUH COBPEMEHHOMN
€CTECTBEHHOHAayYHOW KapTHHbI MHUpa, B MO3HAHUU 3aKOHOB
OPUPOJIbl M PEHIeHMHM IKU3HEHHO BaXXHBIX COLMAJIbHO-
STHUYECKHX, OKOHOMUYECKHX, JKOJIOTUYECKUX  MpolieM
YeJIOBEYECTBA, a TAKXKE B PEIICHUN BOIIPOCOB
paroHaIbHOIO
NPUPOJIONIONB30BaHUs; B (OPMUPOBAHUU  LIEHHOCTHOTO
OTHONLIEHMsS] K TMpupoje, OOIIeCTBY, YEJIOBEKYy; O BKJajae
POCCHUHCKHUX M 3apyOC)KHBIX YUEHBIX - OMOJIOTOB B pPa3BUTHE
Oouosiorny; (PYHKIIMOHAIBHOW TPAMOTHOCTH 4YEJIOBEKa JIs
pelieHus KU3HEHHBIX Mpo0iIeMm,
- yMETb BJaJIeTh CUCTEMOM OMOJIOTHYECKHX 3HAHUM, KOTOpas
BKJIFOYAET:
- OCHOBOIOJIAraroIIue OUOJOrHYeCKHe TEPMUHBI U TIOHATHUS
(>KM3HDb, KJE€TKa, TKaHb, OpPraH, OpraHu3M, BHJ, IMOIYJSIUS,
9KOCHCTEeMa, OHMOIIEHO3, Omocdepa; MeraboJiM3M, rOMEOoCTas,
KJIETOYHBI MMMYHHUTET, OWOCHHTE3 Oenka, OMOMOJIMMEpHI,
JUCKPETHOCTh,  CAMOpPEryisiuus, CaMOBOCIPOU3BEICHUE,
HACJIEJACTBEHHOCTh, U3MEHUYMUBOCTh, SHEPTO3aBUCUMOCTb, POCT
U pa3BUTHC);
- Ouonorndeckue Teopuu: kierouyHas teopus T. IlIBanna, M
MIneiaeHa, P. Bupxosa; KJIOHAJIbHO-CEJIEKTUBHOTO
ummyHurera II. Opmux, WM. MeunukoBa, XpOMOCOMHas
TeopHUs HacieACcTBeHHOCTH T. MopraHa, 3aKOH 3apOAbIIIEBOIO
cxoactBa K. bopa, sBomonmonHas Tteopus Y. J[lapBuna,
CUHTETHUYECKAsl TEOPUs DBOJIIOIMH, Teopus aHTponoreHesa 4.
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HpOGKTHOfI ACATCIBHOCTH, HaBbIKaMU pa3pemeHI/151
npoOem;

- BBISABJIATH HpI/I‘II/IHHO-CHeI[CTBeHHI)IG CBA3U 158
aKTyaJH/IBI/IpOBaTI) 3a11a11y, BBIABHUT'AaThb FI/IHOTe3y ce
pGHIeHI/Iﬂ, HaXOIUThb aprMCHTBI IJIA 10Ka3aTeJIbCTBA CBOUX
YTBEPKJICHHM, 334aBaTh IapAMETPHI U KPUTEPUH PELICHUS;
- aHaJ'H/BI/IpOBaTI) HOJ'IyLIeHHI)Ie B XOI€ pGIHCHI/Iﬂ 3aadyn
pe3y.]'II)TaTBI, KpI/ITI/I‘-IGCKI/I OIICHUBATh HUX I[OCTOBepHOCTI),
HpOFHO3I/IpOBaTB N3MCHCHHUEC B HOBBIX YCJ'IOBI/ISIX;

- YMGTI) nepeHochb 3HAHUS B HOSH&B&TGHLH}/}O 158
HpaKTI/I‘-IeCKYIO O6J'IaCTI/I KHUBHEACATCIBHOCTH,

- YMGTB I/IHTerI/IpOBaTI) 3HAHUA U3 paSHI)IX Hpe}Z[MeTHBIX
oOiacrei;

- BbBIJIBUI'aTb HOBBLIC HJIEH, npe;lnaraTL OpI/IFI/IHa.]'H)HI)Ie
IIoaXoabl 1 peI_HeHI/ISI;

- CIIOCOOHOCTh HMX MCIIOJB30BaHWS B II03HABATCILHON U
COIMAJIBHOM MPAKTHUKE.

Hapsuna; reopus 6uoreorieno3a B.H. Cykauéa; yuenus H.1.
BaswioBa - o lleHTpax MHOrooOpa3usi W MPOUCXOKICHUS
KynbTypHbIX pactenuii, A.H. CeepuoBa - 0 nyTix #
HanpaBlieHUsX dBorou, B.M. BepHajackoro - o 6uocdepe;

- 3aKOHBI (eAMHOOOpa3usi MOTOMKOB TIEPBOTO TOKOJICHHUS,
pacuierieHus MPU3HAKOB, HE3aBUCHUMOIO  HACJICIOBAHUS
npu3HakoB I'.  MeHzens, CUEIUIEHHOTO  HacleA0BaHUS
IIPU3HAKOB M HapylIeHUs cuemieHus reHoB 1. Moprana;
TOMOJIOTUYECKHX PSIZIOB B HACJIEACTBEHHON HW3MEHYHMBOCTH
H.A. BaBunosa, renernueckoro paBHosecus x. Xapau u B.
BaiinGepra; 3apO/IBIIIEBOIO CXOJICTBA K. bapa,
Oomorenernueckoro 3akoHa . [lekkems, @. Miriomiepa);
NPUHIUIBI (YUCTOTHI TaMET, KOMIJIEMEHTAPHOCTH);

- mpaBwia (munumyma 0. Jlubuxa, »sKonormueckoi
MUPaMUJIBI YUCell, 0MOMACChl U DHEPTHUH);

- rtunote3bl (koamnepBatHoii A.M. OnapuwHa, NEPBHYHOTO
oynwoHa JIx. Xonneiina, mukpocdep C. dokca, pudozuma T.
Yek);

- chopMupoBaTh yYMEHHS  pacKphIBaThb  COJIEp’KaHUE
OCHOBOIOJIATAIOIIUX OHOJIOTUYECKHX TEOPUH U THUIOTE3:
KJIIETOYHOU, XPOMOCOMHOM, MYTallUOHHOM, 3BOJIOLMOHHOM,
IIPOUCXOKICHHS JKM3HU M 4YEJIOBEKa; BJIAJCHHE CHUCTEMOU
3HaHUW 00 OCHOBHBIX METOJAaX HAY4YHOrO TO3HAHMS,
UCIIOJIb3YeMbIX B OHOJIOTHYECKMX HCCIEAOBAHUAX >KUBBIX
00BEKTOB U SKOCUCTEM (OMHCAaHHE, U3MEpPEHHUe, MPOBEIACHHE
HaOJIIOICHHH ), cnocobamu BBISBJICHUS u OLIEHKHU
AQHTPONOIE€HHBIX U3BMEHEHUI B IPUPOJE;

- chopMHpOBaTh YMEHHS PACKPbIBaTh OCHOBOIOJArarolue
Ouonoruueckue 3akoHbl U 3akoHoMepHOCTH (I'. Mengens, T.
Moprana, H.W. BaBunoa, 2. I'ekkens, ®. Mromnepa, K.
bapa), rpaHuIel UX TPUMEHUMOCTH K )KHBBIM CUCTEMAM;

- YMETh BBIACIATH CYIIECTBEHHbIE IPU3HAKHU:

CTPOCHHUS BHUPYCOB, KJIETOK NPOKAPUOT U  HYKApHOT;
OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHUJOB,




OMOTEOIICHO30B, IKOCUCTEM U OUoCchepsl;

CTPOCHHS OPraHOB M CHCTEM OpPraHOB PACTEHUi, )KMBOTHBIX,
YeJIOBEeKa; MPOIIECCOB JKU3HEACATEIILHOCTH, MPOTEKAIOMINX B
OpraHu3Max pacTeHH, )KUBOTHBIX M YEIIOBEKA,
OMOJIOTUYECKHUX IPOLIECCOB:

- obOmena BemectB (MeTabonu3Mm), uHpOpMANMH U
NpEeBpalleHUs]  dHEPruM, OpOoXKEeHHs, AaBTOTPO(PHOrO U
rereporpoHOr0  TUMOB  MHUTaHUs,  (POTOCHHTE3a U
XEMOCHHTE3a, MUT03a, Mei03a, raMeToreHe3a, SMOpHOoTreHe3a,
MOCTAMOPHOHAIEHOTO pa3BUTHIA, Pa3MHOKEHUS,
WHIUBHUIYAIbHOTO  Pa3BUTHUS  OpraHu3Ma (OHTOTEHE3a),
B3aUMO/ICVCTBHS T€HOB, T'€TEPO3HCA;

- JeMCTBUIl HCKYCCTBEHHOTrO O0TOOpa, CTaOWIM3UPYIOLIETO,
JBWDKYIIETO ¥ Pa3phIBAIOIIEr0 €CTECTBEHHOTO 0TOOPA;

- QJUTONAaTPUYECKOTO M CUMIIATPHUYECKOTO BUIA000pa30BaHUS;
BIIMSIHMS ABMIKYIIMX CHJI 3BOJIIOLIMU Ha FeHO(QOH/I MOMYJISALUY;
- TPUCHOCOOJICHHOCTH OPraHu3MOB K cpeie oOuTaHwus,
Yyepe0BaHMsl HAllpaBJICHUH 3BOIIOLUMHU; KPYTOBOPOTA BELLECTB
Y TIOTOKA SHEPITUU B IKOCUCTEMAX;

- IpUOOpecTH ONBIT TNPUMEHEHUS OCHOBHBIX METOJOB
Hay4HOTO  IIO3HaHUS,  MCIOJB3yeMbIX B  OMOJIOTHU:
HaOJIIOIEHUs] M OIMCAHUS >KUBBIX CHUCTEM, IPOLIECCOB U
ABJICHUM; OpraHu3ald M HNPOBEAEHUS OHOJIOIMYECKOro
9KCIIEPUMEHTA, BBIJIBI)KCHUS TUIIOTE3, BBISIBJIATh
3aBHCUMOCTH MEX/Y HCCIIelyeMbIMH BETMUNHAMU, OOBICHATh
HOJydeHHBIE pe3ylbTaThl M (OPMYIUPOBATH BBIBOJIBI C
UCIOJIb30BAHUEM HAay4YHbIX IOHATUH, TECOPHUI U 3aKOHOB;

- chopMupoBaTb  yYMEHHUS  BBIICHATH  CYIIECTBEHHBIE
NOPU3HAKM BHUPYCOB, KIETOK MPOKAPHOT U  IYKAPHOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOreoIeH030B M 3KOCHCTEM; OCOOEHHOCTH IPOLECCOB
oOMeHa BeIIECTB M TPEBpallleHUs DSHEPrMu B KIETKE,
¢doTocHHTE3a, MJIACTUYECKOTO U HHEPreTHYEcCKOoro oOMeHa,
XeMOCHHTE3a, MHT03a, MeH03a, OIJIOJIOTBOPEHHsI, Pa3BUTHS U




pPa3MHOKCHHS, HMHIWBUIYaTbHOTO PAa3BHTUS OpraHu3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO
0TO0pa, BU1000pa30BaHMs, MPUCTIOCOOICHHOCTH OPraHU3MOB
K cpeae OOHWTaHUs, BIUSHHUS KOMIIOHEHTOB DKOCHUCTEM,
AHTPOIOT€HHBIX U3MEHEHUI B KOCUCTEMAX CBOEU MECTHOCTH,
KPYroBOpPOTa BEIIECTB ¥ MPEBpAILEHUE SHEPTHH B Onocdepe;
- cOpMUPOBATH YMEHUS MPUMEHSTH TIOJyICHHBIC 3HAHUS JIJIS
OOBSICHEHUsI OHMOJOTMYECKHX MPOIECCOB W SBICHHUU, [UIs
MPUHSITHSI MPAKTUICCKUX PEIICHUH B TIOBCEIHEBHOM JXKU3HH C
nenbo obecrieyeHus: O€30MacCHOCTH CBOETO 3/10POBbSl U
3I0POBbS  OKPYXAIOMIMX JIIOJeH, COOIIOAeHHs 370pOBOTO
o0paza )XH3HH, HOPM TPAMOTHOTO TTOBEJICHHS B OKPY)KAIOIIEH
MIPUPOJHON Cpelie; MOHMMAHUE HMCIOJIBb30BaHUS JAOCTHKECHHUU
Ouonornu W OMOTEXHOJOTHH U TIPUPOIOTIONH30BaHUS;
YMEHHE COOTBETCTBYIOUIHE AapPTYMEHTHI, TEPMHUHOJOTHIO W
CUMBOJIUKY JUIsl POJICTBA OPraHMW3MOB pa3HbBIX  TPYIII;
B3alMOCBSI3M OPraHU3MOB M Cpellbl OOWUTaHUs; EIUHCTBA
YEIOBEYECKUX pac; HEOOXOIMMOCTH 3JI0pOBOTO obOpasa
KU3HU, COXpAaHEHUS pa3HOOOpa3us BHUJIOB M SKOCHUCTEM, Kak
YCIIOBUS COCYILIECTBOBAHUS IPUPOIbI U YEIIOBEUECTBA;

- chopmupoBaTh yYMEHHS periaTh OHOJOTMYECKHE 3a/lauH,
COCTaBIIAITh TEHOTUIIMYECKHE CXEMbl CKpEIIMBAHMS s
pa3HbIX THUIIOB HACIEJIOBAHUS TPU3HAKOB Yy OPraHU3MOB,
COCTaBIIAITh CXEMbl TIEpPEHOCAa BEUIECTB U DSHEPruu B
9KocucTeMax (Ienmu TMHUTaHUS, MHUIIEBbIE CETH), BBISBIATH
MPUYMHHO-CIIC/ICTBEHHBIE  CBSI3U  MEXKIY HCCIEeIyeMbIMU
OMOJIOTUYECKUMH OOBEKTaMH, JeiaTh BBIBOJBI U IMPOTHO3BI
pe3yIbTaTOB;

- chopmupoBaTh  yMEHUS  KPUTHYECKH  OLIEHUBATh
uH(GOPMAIIMI0 OMOJIOTUYECKOTO COJIECpKAHUS, BKIIOYAIOIIYIO
TMICEBJIOHAYYHBIEC 3HAHMSI U3 PA3IIMYHBIX HICTOYHUKOB (CPECTBA
MaccoBoil WH(pOpPMaIMK, HAYYHO-TIOMYNISAPHBIE MaTepHalbl);
WHTEPIPETHPOBATh  ATHYECKHUE  AaCMEKThl  COBPEMEHHBIX
WCCJICIOBaHMI B OMOJIOTHUU, METUITMHE, OMOTEXHOJIOTUH;




- WHTEPIPETHPOBATH OSTUYECKHE ACHEKThI COBPEMEHHBIX
HCCIIC0OBAaHUII B OMOJIOTMH, MEIULMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  IJI00ATBHBIE  3KOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOMICHUIO K HUM
COOCTBEHHYIO TIO3WIIMIO, YMCHHE OIICGHUBATh JTUYCCKUE
ACTIeKThl ~ COBPEMEHHBIX  HCCIEAOBaHMA B  0o0JlacTu
OMOTEXHOJIOTHH ¥ T€HETUICCKUX TEXHOJIOTHI (KJIIOHHUPOBAHHE,
UCKYCCTBEHHOE OILIOJIOTBOPCHHE, HAMPABICHHOC H3MCHCHHE
T€HOMA U CO3J/IaHNEe TPAHCTCHHBIX OPraHU3MOB).

- chopmupoBaTh  yMEHHUS  CO3/1aBaTh  COOCTBEHHBIC
MUCbMEHHBIE M yCTHBIE  COOOIICHHWS Ha  OCHOBE
OmoJyornveckoid WHGOPMAIMU W3 HECKOJBKHX HMCTOYHHUKOB,
IPaMOTHO MCIOJIb30BaTh IOHATHHHBIN armapar OHOJIOTHH;

- yMeTh BBIJIBUTATh TUIIOTE3BI, MIPOBEPSTH ux
IKCIIEPUMEHTALHBIME  CPEJICTBAMH,  (OPMYIUPYS  IICIb
WCCIICIOBAHMS, aHAJIM3UPOBATh IMOJYYCHHBIC PE3yJIbTaThl M
JIeJ1aTh BBIBOIBI;

MPUHUMATh Y9aCTHE B HAYYHO-HCCIIEAOBATEILCKOW paboTe 1o
OMOJIOTHH, SKOJOTUM W MEIUIMHE, MPOBOAMMON Ha Oa3ze
IIKOJIBHBIX HAy4HBIX OOINECTB M MYOJUYHO IPEACTABIATH
MOJIyYCHHBIC PE3yJIbTaThl Ha YYEHHYCCKHMX KOH(MEPECHIIHIX
pa3HOro ypoBHS,

OK 02. Hcnonb3oBatk | B 00/1aCTH IEHHOCTH HAYYHOT'0 MTO3HAHUSA: - cdopMupoBaTb  YMEHHS  KPUTHYECKH  OLIEHUBATh
COBPEMEHHBIC CPEIICTBA TIOUCKA, | - C(OOPMUPOBAHHOCTh MUPOBO33PCHHUS, COOTBETCTBYIONIETO | HH(MOPMAIIO OHMOJIOTHYECKOTO COJCPIKAHMS, BKIHOYAIONIYIO
aHamM3a M HMHTEPIPETAlud | COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M OOINECTBCHHOW | IICEBJOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX HICTOYHUKOB (CPEICTBA
uHpOpMaIHK U | IPaKTHUKH,  OCHOBAaHHOIO  HA  JMAIOre  KYIBTYp, | MACCOBOW HMH(OPMAIIUKM, HAYyYHO-TIOMYJISIPHBIC MaTepHabl);
WH(POPMAIIMOHHBIE  TEXHOJIOTUH | CIIOCOOCTBYIOIIETO  OCO3HAHUIO  CBOEro  MecTa B | HHTEPIPETHPOBATh  ATHYECKHE  aCHEeKThl  COBPEMEHHBIX
TSt BBITOJIHEHUS 3a7a4 | OJUKYJIBTYPHOM MHUPE; UCCIICIOBAaHUI B OMOJIOTUH, MEIUIINHE, OMOTEXHOJIOT HH;
npodeccruoHaIbHON - COBEpIICHCTBOBAHHWE SI3BIKOBOM W  UYUTATENbCKOW | - HMHTEPHPETUPOBATH DJTUYECKUE AaCMEKTHl COBPEMEHHBIX
JeSITeNbHOCTH KYJIbTYpbl KaK CpeACTBa B3aMMOJCHCTBUS MEXAY JIOJbMHU | UCCIEIOBAaHUI B OHOJOTHH, MEIHIIMHE, OWOTEXHOJOTHUU;
¥ TIO3HAHUS MUPA; paccMaTpuBaTh  TJIOOATBHBIE  JKOJOTHYECKHE  MPOOIEMBI
- OCO3HAHUE IICHHOCTH HAYYHOU JEATeIbHOCTH, TOTOBHOCTh | COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOLICHHIO K HHUM
OCYIIECTBIISITh ~ TNPOEKTHYIO W HCCIEJOBATEIbCKYIO | COOCTBEHHYIO TMO3HIIMIO, YMEHHE OLIEHUBAaTh JTUYECKUE
JeSITeNIbHOCTh MHJIMBUYAIBHO U B TPYIITIE; ACMEeKThl  COBPEMEHHBIX  HCCIEAOBaHMA B  00JacTu
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Osnanenue YHHMBEpPCAJIbHbIMHA
NMO3HABATEJIbHBIMHU AeHCTBUAMMU:
B) pa6ora ¢ ungopmanueii:

yY4eOHbIMU

- BJIaJAC€Tb HAaBBIKaMHW  IOJYUCHUA I/IHq)OpMaIII/II/I us3
HNCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIbHO
OCYIICCTBJIATDH IIOHUCK, aHajn3s, CHUCTCMAaTU3alnIo n

HHTEpIpeTanuo UHGOPMAUN Pa3IUYHbIX BUJIOB U (opM
MIPEACTABICHUS;

- co3JaBaTh TEKCThl B Pa3IUYHBIX (opMarax C Y4eTOM
Ha3HaueHUs: UHPOPMALMK U LIEJIEBOM ayUTOpUH, BbIOMpas
ONTUMAJIbHYIO (HOPMY NIPEJCTABICHUS U BU3YyallU3allliH;

- OLIGHHUBAThH JIOCTOBEPHOCTH, JETUTUMHOCTh MH(OpPMAILUH,
€€ COOTBETCTBHE IPAaBOBBIM M MOPAJIBHO-ITHYECKUM

HOPMaM;
- HWCIIOJIb30BAaTh  CpeAcTBa  MH(OPMALMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTH B peleHnu

KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpraHH3aIl[MOHHBIX
3a/1a4 ¢ coOM0IcHuEM TpeOOBAaHUM SPTOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, peCypcocOepekeHusl, MPAaBOBHIX U
3THUYECKUX HOPM, HOPMHUH(POPMAIIMOHHOW 0€30TIaCHOCTH;

- BJAJETh HaBBIKAMHM  pACIO3HABAaHUS W  3aIUTHI
uH(bOpMaI1, HHPOPMAIIMOHHOW 0€301aCHOCTH JIMYHOCTH;

OMOTEXHOJIOTUH ¥ T€HETUYECKUX TEXHOJIOTHIA (KJIIOHHUPOBAHHE,
UCKYCCTBEHHOE OIIOJIOTBOPEHHE, HAIMPABICHHOE M3MEHEHHE
T€HOMA U CO3J/IaHNE TPAHCTCHHBIX OPTaHW3MOB).

- chopMupoBaTh  YMCHHS  CO31aBaTh  COOCTBEHHBIC
NMUCbMEHHBIE M yCTHBIC  COOONIICHHMS HA  OCHOBE
Omonoruveckoii WHGOPMAIMU W3 HECKOJIbKUX HMCTOYHUKOB,
IPaMOTHO MCIOJIb30BaTh TIOHATUHHBIN armapar OHOJIOTHHY;

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBAThH M paboTaTh B
KOJUICKTHBE U KOMaH/IE

- TOTOBHOCTh K CaMOPAa3BUTHIO, CaMOCTOSATEIBHOCTH U
CaMOOTIPEICIICHUIO;

- OBJIQJICHHME HaBbIKAMHU  YyueOHO-HMCCIIEI0BATENbCKOM,
MIPOCKTHOM M COIMATILHOM JIeITEIbHOCTH;

OBjaiecHHe YHHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU
NeHCTBUSIMH

0) coBMeCTHas ACATEIBHOCTD:

- IOHUMAaTh U UCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOM U
UHAUBUAYabHON pabOTHI;

- TOpUHMMaThb  I[EeJIU  COBMECTHOM  JCSATENbHOCTH,
OpraHM30BBIBATh W KOOPJAUHUPOBATH JEHCTBUA IO €€
JOCTH>KEHHMIO: COCTaBJIATh IUIaH JIEMCTBMI, pacnpenessiTh

- cdopMmupoBaTh  YMEHHUS  CO3[aBaTh  COOCTBEHHbBIE
NUCbMEHHBIE M yCTHBIE  COOOIIEHHS HAa  OCHOBE
Ouonoruueckoii MHGOPMAlUU M3 HECKOJIbKUX HCTOYHHKOB,
rPaMOTHO MCHOJIB30BaTh MOHATUHHBIN amnmnapar OHOJOTUY;

- yMeTh BBIIBUTATh  THIIOTE3HI, MIPOBEPSTH ux
SKCIIEPUMEHTAIbHBIMH  CpeACTBaMHU, (GOpMYyIUpYsS  Ielb
UCCJIEI0BaHUs, aHAIM3UPOBAaTh IOJIYYEHHBIE pE3ylbTaThl U
JIeNaTh BBIBOJIBI;

- MPUHUMATh y4acTHE B HAYYHO-HCCIEIOBATENbCKOW paboTe
no OWOJIOTHH, DKOJIOTUU U MEIUIIMHE, MPOBOJUMON Ha 0aze
IIKOJIbHBIX Hay4YHBIX OOINECTB U MYOJUYHO TMPEACTaBIATh
MOJIyYEHHBIE PE3yabTaThl HA YYEHHYECKHX KOH(EPEHIHIX
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poau ¢ y4eTOM MHEHMUH
pe3yIbTaThl COBMECTHOM PabOTHI;
- KOOPIMHHUPOBATH W BBIMOJHATH pPAbOTy B YCIOBHUSX
peanbHOoro, BUPTYaJIbHOTO u KOMOWHUPOBAHHOTO
B3aUMOJCHUCTBUS;

- OCYLIECTBJIATH MO3UTUBHOE CTPATETMYECKOE MOBEJICHUE B

YYaCTHHUKOB  00CYXJaTh

pPa3IMYHBIX  CUTYyalUsAX, MPOSBIATH TBOPYECTBO U
BOOOpakeHUE, OBITh HHUITUATHBHBIM

OeBjaaaenue YHUBEPCAJIbHbIMHU peryJasiTHBHbIMM
JeHCTBUSIMM:

T') MpUHATHE Ce€0s U APYTHX JTIOCH:

- IPUHUMaTh MOTHUBBI W APTYMEHTHI NIPYruX JIOACH TMpHU
aHaJIN3€ PE3YJIbTaTOB JIEITEIbLHOCTH;

MpU3HABaTh CBOE TPaBO W TIPABO JPYrux JIOJEH Ha
OIINOKH,

- pa3BUBaTh CIOCOOHOCTh TIOHMMaTh MHP C TIO3UIUU
JIpPYroro 4ejloBeKa, cpele OOWTaHUsA, dYepeOBaHUS
HaIpaBJICHUN BOJIIOIIMH; KPYTOBOPOTa BEIIECTB M IMOTOKA
SHEPTMM B OSKOCHCTEeMaX OWOTHYECKUX KOMIIOHEHTOB
DKOCHUCTEM.

Pa3HOTO YPOBHS;

OK 07. ConelicTBOBaTHL
COXPaHEHUIO OKpYy’Karolein
Cpelbl, pecypcocOepexeHuIo,
MPUMEHSITh 3HAHUS 00
W3MEHEHUH KJIMMAaTa, MPUHIIUIIBI
OepeKIIMBOTO MIPOU3BO/ICTBA,
3¢ (eKTUBHO  JCWCTBOBaTH B

HPGSBLIqaﬁHbIX CUTyalugax

B o0s1acTH 3K0JI0rH4eCKOr0 BOCIIUTAHUSA

- chOpPMHUPOBAHHOCTb  DKOJOTHYECKOW  KYJIBTYpBHI,
NOHUMAaHHE BITUSTHUS COLIMATIbHO-3KOHOMHUYECKUX
IPOIECCOB HAa COCTOSIHME MPUPOJHOM U  COIMAIbHOMN
Cpelbl, 0CO3HAHUE III00ATBFHOTO XapaKTepa IKOJIOTHUECKUX
npobiem;

- IUIaHUpPOBaHME ¥  OCYILECTBICHHE JCUCTBHA B
OKpY’Kalolllel cpelie Ha OCHOBE 3HAHUS 11T YCTOMUNBOTO
pa3BUTHS YEJIOBEUECTBA;

- AaKTHUBHOE HEMNpUATHE JEWCTBUHM, NPUHOCIIINX Bpe.
OKpYKarollen cpene;

- yYMEHHUE MIPOTHO3UPOBATH HeOIaronpusiTHbIE
9KOJIOTUUECKUETOCTIEACTBUS MPEANPUHUMAEMBIX JEHCTBUM,
MpeAOTBPAILATh UX;

- BIAQJIETh CUCTEMON 3HaHWH 00 OCHOBHBIX MeETOJax
HAy4YHOTO TIIO3HAHUS, HCIOIB3YeMbIX B OHOJOTHMYECKHX
UCCIICIOBAHMIX JKMBBIX OOBEKTOB M IKOCHUCTEM (OIHCaHHE,
U3MEPEHHE,  IPOBEJCHHE  HAONIOJACHUK);  crocobamu
BBISIBJICHUS M OIICHKU aHTPOIIOTCHHBIX U3MEHEHUH B IIPUPO/IE;
- yMETh BBIBJIATh OTJIMYUTEIbHBIC TPU3HAKK JKHUBBIX
CHUCTEM, B TOM 4YHCIE TpUOOB, PACTEHHUH, >KUBOTHBIX U
4eJI0BeKa; IMPHUCIIOCOOIICHHOCTh BHUJIOB K cpele OOWTaHWS,
abMOTHUYECKUX M B3aUMOCBSI3el aHTPONIOI€HHBIX MECTHOCTH;

- YMETb BBIJICNIATh CYLIECTBEHHBIE NMPU3HAKU OMOJIOTHYECKUX
npoleccoB: oOMeHa BelecTB (MeTaboau3M), HHGOpMaul U

OpeBpallleHus]  3HEpruH, OpoKeHWs, aBTOTpo(HOro U
rerepoTpoHOro  THUNOB  NUTaHUS,  (OTOCHHTE3a U
XEMOCHHTE3a,  MUTO3a,
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paclimpC€HuC OIbITa ACATCIIBHOCTU 3KOJOTHYECKOI
HaIpaBJICHHOCTH,

OBJIAZICHUC

HaBbIKaMH

yueOHO-UCCIIeI0BATENbCKOM,

MIPOEKTHOM U COLIMATIBbHOM NEATEIbHOCTH;

Meii03a, raMmeTorenesa, 3MOpruoreHes3a, MocTIMOPUOHAILHOTO
pa3BUTHS, PA3MHOXKEHUS, MHAUBUIYaJIbHOTO  Pa3BUTHUS
opraHu3Ma (OHTOreHe3a), B3auMOJICHCTBUS T€HOB, '€TEPO3UCA;
JNEHUCTBUI MCKYCCTBEHHOTO CTAOMIIM3UPYIOMIETO , JIBIKYIIETO

U paspelBaolmero  orbopa,  aJUIOMATPHYECKOTO U
CHUMITATPHYECKOTO BHI000pPA30BAHUSA; BIUSHUS  JABIKYLINX
CHII SBOJIIOIIH Ha TeHO(OH/ TOTTYJISIITUH;

NPUCTIOCOOJIEHHOCTH  OpPraHU3MOB K Cpeae  oOuTaHus,
yepe0BaHMs HalpaBJIE€HUH ABOJIIOLMHU; KPYTrOBOPOTa BEIIECTB
Y MIOTOKA SHEPTUU B SKOCUCTEMaX OMOTHYECKUX KOMIIOHEHTOB
9KOCHUCTEM.
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2.CTpyKTypa U coiepxkaHue 001e00pa3oBaTeJbHONH THCHUILIMHBI «buosorus»

2.1. O6beM TUCIMILINHBI U BUABI YIeOHOH paboThI

By yaeOHOH paboThI

O0BeM B yacax

O6beM 00pa30BaTENbHOM MPOrpaMMbl AUCHUTIIINHBI 72
B T.U.

OcHOBHOE coziepKaHue 67
B T. U.:

TeopeTndeckoe oOydcHHE 36
[IpakTUueckue 3aHATHS 26
B T.4. KOHTPOJIbHBIE PAOOTHI 8
JlaGopaTopHbIe 3aHITHS 5
[TpodeccrnoHaIbHO-OPUEHTUPOBAHHOE COJICP)KaHKE (COIepiKaHue 3
[IPUKJIQJTHOTO MOJIYJIS)

B T. 4.

TeopeTrnueckoe oOydyeHue 2
[IpakTHyeckue 3aHATHS 1
[Tpomexyrounast arrectanus (mquddzager) 2
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2.2. TemaTu4ecKkuii njiaH u coaep:xxkanue gucuuminnesl «bUOJIOTUA»

HaumenoBanue pasgenoB u | Cogep:kanue  y4eOHOro  marepuaja  (0OCHOBHOe W IpogeccuoHalbHO- | O0bem dopmupyemble

TeM OPHEHTHPOBAHHOE), JIA00paTOpHble M NpPaKTHYecKHe 3aHATHA, NPHUKJIAJAHON | YacoB KOMIIeTeHI[ U
MOAYJIb

1 2 3 4
OcHoBHOe coJep:kaHue

Pa3nes 1. Kierka- cTpyKTypHO-GpYHKIIMOHAIbHASL €IUHUIIA KUBOTO 23

Tema 1.1. OcHOBHOE coiep:KaHue

BuoJiorus kak Teopernueckoe odyueHue 1

HayKa buonorus xak Hayka. CBsi3b OMOJIOTMM C APYrUMHU HayKaMu: OMOXuMHs, OHMO]U3UKa,
OuoHuka, reHoreorpadus u gap. Poap u mecro Ouonoruu B (POpPMHPOBAHUH OK 02
COBPEMEHHON HAay4YHOW KapTHHBI MHUpa. 3HA4YeHHE OWOJOTWYECKMX 3HaHWUU. McTopus
Ouonoruy. 3HAYEHHWE LUTOJIOTUM JUIsl pPa3BUTHS OWOJIOTMM M TO3HAHUSA HPHUPOIBI.
MeTo1bl HUTOJIOTUU: MHUKPOCKOTHS, Xpomarorpadus, 31eKTpodopes3, MEeTo ] MEUEHBIX
aToMoB, nuddepeHnuantbHoe eHTpUPyrupoBanue, KyinbTypa KIETOK

Tema 1.2. O0mas OcHOBHOE CcO/lep:KaHue

XapaKTepucTHuKa Teopernyeckoe o0yueHue 1

KU3HH Pa3noob6paszue Oumocucrem. Opranuzanusi OHUOJOTMUECKUX  CHCTEM.  YPOBHHU
OpraHu3auy OHOCHCTEM: MOJICKYISIPHO TEHETHYECKHH, OPraHOWJIHO KJICTOYHBIMH, OK 02
OpraHU3MEHHBIN, TMOMYJISIIMOHHO-BUAOBOM, AKOCUCTEMHBIN (OHOTreoeHOTUYECKHI),
ouocthepusiii. Hayku, wuzydatomye OuoJIoTHYeCKHEe OOBEKTHI Ha PAa3HBIX YPOBHAX
opranuzanuu >ku3HU. OOIas XapakTepUCTUKAa >KU3HH, CBOWCTBA JKHUBBIX CHCTEM.
[Ipouecchl, mpoucxosiue B 6MocUcTEMaXx.

Tema 1.3. buosornvecku | OCHOBHOe co/iepKaHue

Ba)KHbIE Teopernueckoe o0yuenue 1

XUMHYECKHe Xumuueckuil coctaB KieTku. Heopranuueckue BellecTBa KIETKH, MX OHOJIOrHMYEcKas

COeIMHEeHUA poab. Opranndeckue BeniecTBa KieTku. buonornueckue nonumepsl. benku. Ctpykrypa OK 01
U QYHKIMM OenKoBOW MOJeKyibl. PepMeHTbl, NPUHIUN UX ACHCTBUS. YTJIEBOJbI. OK 02
buonoruueckue pynkiuu yrieBoao. Jlunuael. O0mumii nmnaH crpoenus. ['uapodunsHO- OK 04

rusipooOHble cBoiictBa. Knaccudukammss munumoB. buonoruueckue QyHKIUH
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munugoB. AT®. Crpoenue monekynsl AT®. buonorunueckue ¢y ATO.

IIpakTHYeckne 3aHATHS

Ponp GenkoB, yrieBo0B M )KUPOB B OPraHU3ME YelIOBEKAa. BUTAMUHBI 1 OMOJIOTHYECKA
aKTUBHBIC JJ0OABKH, X 3HAYCHUE B KU3HU OpraHU3Ma 4elioBeKa. [ MImo- 1 aBUTaMUHO3BI
ux nocneactBus. lIpencraBieHue  yCTHBIX — COOOLIEHWM C  TIpE3CHTAIUEH,
MOATOTOBJICHHBIX 110 MEPEYHIO0 UCTOYHUKOB, PEKOMEHIOBAHHBIX MPETIOIaBaATEIIEM.

JlabopaTropHbie 3aHATHS

JlabopatopHnast padora "Onpeznenenue Butamuna C B mpoayKTax muTaHus"

HOI[FOTOBKa BapuWaHTOB OIIbITA, Ha6J'II-OI[€HI/I€ 3a Ka4YCCTBCHHBIMU pPCaKIHAMU,
3armojHeHue  paboued  TaOMUIBL,  MHTEpOpeTalus  HaOJIOaeMbIX  SBIICHUH,
(dhopMynupoBaHu€e BHIBOIOB.

JlabopaTtopHnast padota «I'mapoduasHO-TUIPOPOOHBIE CBOMCTBA JIMITHIOBY

HO)IFOTOBKa BapuWaHTOB OIIbITA, Ha6J'II-OI[eHI/Ie U3MCHCHUA PaCTBOPUMOCTHU JIMIINIOB,
3amoJiHeHue ~ pabouedt  TaONMMIBI,  WHTEpHpeTanus  HAOMIOMAeMbIX  SIBJICHHM,
(hopMynHpOBaHHE BHIBOIOB

Tema 1.4.
CtpykTypHO-
GyHKIHOHAIBHASA
OpraHu3anms KJIeToK

OCHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHue

Knerounas teopust (T. IlIBann, M. Ilnefinen, P. BupxoB). OCHOBHbBIC MOJIOKEHUS
COBPEMEHHOM  KIETOYHOM  Teopuu.  THUIBl  KIETOK:  JyKapUOTHYeCKas U
npokapuotruyeckas. CpaBHUTENbHASI XapaKTEPUCTUKA KIETOK 3YKapUOT (PacTUTEIbHOMH,
JKUBOTHOH, rprbHOI). CTpoeHHe MPOKApUOTHYECKON KIeTKH. OCOOCHHOCTU CTPOCHUS
rerepoTpodHO W aBTOTPOPHOW  MpoOKapuoTUYeCKUX  KieTtok.  Crpoenue
1a3MaTHueckoil MeMOpaHbl. TpaHCHOPT BEUIECTB Yepe3 MIIa3MAaTUYECKYI0 MEeMOpaHy:
MACCUBHBIM M aKTHBHBIA. DHAOIMTO3: MUHOIMTO3, (aromuros. Jk3ouuto3. Odonouka
WK KJIeTouHasi cTeHka. CTpykTypa v QYHKUIUU KIETOYHOM CTEHKU pacTeHul, rpruooB.
Huromnasma. I[uto3one. ILlurockener. OpgHOMeMOpaHHBIE OpPraHOWUIBI  KIETKU:
spporiazmatudeckass cetb (OIIC), ammapat ['oabmKku, JHU30COMBI, MEPOKCHCOMBI,
BaKyOIll PacCTUTENBHBIX KJIeTOK. CTpoeHHe U (QYHKIIUU OTHOMEMOpPAHHBIX OPTaHOUIOB
knetku. Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE OpraHOMbl KJIETKH: MHUTOXOHJIPUH, IUIACTUIBL: XJIOPOIUIACTHI,
XpOMOILIACTHI, JIGHKOIUTACTHI, UX CTPOCHHE U (PYHKUMHU. SIAepHBIM ammapar KIeTKH,
CTpOEHHE U (PYHKIHU.

OK 01
OK 02
OK 04
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HememOpanHbie OpraHousl KIETKUA: PUOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBINA LEHTP.
OpraHouspl ABIKEHHS: PECHUYKH U KI'YTHKH. CTpoeHHe U (QYHKIUN HEMeMOpaHHBIX
OpPraHOUJOB KIIETKH

JlabopaTropHbie 3aHATHS

JlabopatopHnast pabota «CTpoeHue KIeTKU (PacTeHHS, )KUBOTHBIC, TPUObI) M KJIETOYHBIE
BKJIFOUEHUS (Kpaxmall, KapOTUHOU/IbL XJIOPOILIACThI, XPOMOILIIACTHI)»

HpI/I06peTeHI/Ie OIlbITa NPUMCHCHUA TCXHUKHW MHKPOCKOIIMPOBAHUSA IIPU BBITIOJIHCHUU
nabopaTtopHbix pabot. IloaroroBka MuUKpompenapaTroB, HAOIIOJCHHE C TOMOIIBIO
MUKPOCKOIIA, BBIABJICHUC pa3J’IH‘-IPII>i MCXKIAY HU3ydaCMbIMU O6’BCKT3MI/I, HHTCPpIIPpETAl A
Ha0JI01aeMBbIX SIBJICHUH, (popMylnpoBaHUE BHIBOIOB.

Jlabopatopnast pabora «l[IpoHunaeMoctTs MemOpaHbl (IJIA3MOJH3, JETUIA3MOJIN3)Y.
HpI/I06peTCHI/Ie OIlbITa NPUMCHCHUA TCXHUKHW MHKPOCKOIIMPOBAHUA IPHU BBINOJHCHHUN
nabopatopHbix paboT. IloaroTtoBka MUKpompemapaTroB, HAOIIOEHHWE C TOMOIIBIO
MHUKPOCKOIIA, BBIABJICHUC paBJ’II/I‘II/Iﬁ MCXKIY HU3ydaCMbIMU O6’BCKT3MI/I, HHTEpIIpETAlNA
Ha0JI0TaeMBbIX SIBJICHUI, (pOopMynUpoBaHUE BHIBOJIOB

Tema 1.5. CrpykTypHO-
dyHKkuuoHanbHBIE (PaKTOPBI
HACJIeICTBEHHOCTH

OcHoOBHOE coepxaHue

Teopernyeckoe o0yueHue:

CtpoeHne  XpoMOCOM. XPOMOCOMHBIM  HAO0Op  KJIETOK, TOMOJIOTHYHBIC U
HErOMOJIOTMYHBIE XPOMOCOMBI, TaIJIOUJIHBIM W AUIIOUAHBIN Habop. HykinenHoBbIE
kucinotel. JHK wu PHK. Crpoenne HykiaemHOBBIX KHCIOT. HykieoTuasl.
Komniementapubeie azotucteie ocHoBaHus. [IpaBumo Yapradda. Crpykrypa JHK -
NBOWHAs coupayib. MectoHaxoxaeHue u Ouosormueckue ¢ynkmuun JHK. JIHK-
skcneptusa. Buapl PHK. ®ynkiuu PHK B kietke

HpaKaneCKne 3anaTHsa: Pemenue 3aaa4 Ha OmnpeAcICHUE II0CICA0BATCIbHOCTH
HYKJICOTUIOB

OK 01
OK 02

Tema 1.6.
ITpoueccnl MATPHYHOT O
CHHTE3a

OcHOBHOE colep:KaHue

Teopernueckoe ody4eHnue:

Marpuunbiii cunte3 JIHK - perumkanus. Ipunnuner perukanuu JIHK. Mexanuzm
pernkanuu JIHK. Penapanus JIHK (mopennexkaruBHas, noctpersiekatuBHas ). Peakiuu
MaTpUYHOIO CUHTE3a. [IpMHIUI KOMIIZIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO CUHTE3A.
JIHK u rensl. ['eHeTHUecKHUi KO, €ro cBoicTBa. TpaHCKpUIIUS - MaTPUUYHBIA CUHTE3
PHK. Tpancnsauus u e€ stansl. YcinoBus OuocuHTesa Oenka. Ctpoenue T- PHK n
KOJIMpPOBaHUE aMUHOKHCIOT. Posib pubocom B 6uocuHTe3e Oenka

IIpakTHYecKne 3aHATHA
Pewmrenne 3aga4 Ha OIpeleleHUE MOCIEAOBATEIBHOCTH AMUHOKUCIOT B MOJIEKYJIE

OK 01
OK 02
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Oenka.
Pemenue 3a1a4 Ha onpeeeHUE TOCIEI0BAaTEILHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oerka
B CJIy4ae U3MEHEHUS MOCIEN0BATEIbHOCTH HyKiIeoTHa0B JIHK

Tema 1.7. HekJjeTouHbIE
(popmbI KU3HU

OcHoBHOE€ Coa€cpKaHue

Teopernueckoe odyuenue

Bupycsl - HekeTouHbie (POPMBI )KU3HU U 00NMHUTraTHEIEC Mapa3uThl. CTpOSHHE MPOCTHIX U
CIIOXKHBIX BHUPYCOB, pETpOBUpPYCcOB, Oakrepuodaros. JKusnennsrii mwmkn JIHK-
conepxkauux BupycoB, PHK-conepxkamux Bupycos, 6akrepuodaros. BUY, remarut

YeJl0BeKa. OK 02
baxrepun. O6mas xapakrepuctuka. [lonstue mramm. Bupycsl n 6akrepun: cxoacTsa u OK 04
paznuuus
I[IpakTHYeckne 3aHATHS
Bupycuble u OaktepuanbHble 3a0oseBaHus. OOlIME NPUHIUIBI HCHOJIB30BAHUS
JIeKapCTBEHHBIX BemecTB. OCOOEHHOCTH MPUMEHEHHSI aHTHOMOTUKOB.
[IpencraBienue yCTHBIX COOOUIEHMI ¢ Npe3eHTalued, MOArOTOBIEHHBIX MO MEPEYHIO
HWCTOYHUKOB, PEKOMEHJOBAaHHBIX MTPETO/IaBaTelIeM
Tema 1.8. O0Men BemecTB u | OCHOBHOeE co/lepKaHue
npeBpaiieHue JHepruu B | Teopernueckoe o0ydyeHue
KJIeTKe AcCCUMWIALINS U TUCCUMUIISIIIUS - IB€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa BElecTB:
aBTOTPO(HBIA ¥  reTepoTpOodHBIA, a’poOHBIE M aHadPOOHLIA. DHEPreTHYECKOE OK 02
obecrieueHue KieTku: npeBpamieHne AT® B 0OMeHHBIX Mpoleccax. DepMeHTaTUBHBIN
XapakTep peakUuid KIETOYHOTo MeTaboau3Ma.
[lepBuuHbIli CHHTE3 OpraHMYECKHX BeEIIeCTB B KieTke. [lmactuueckuii oOMeEH.
®dotocuHTe3. XeMOCHHTE3. AHA’pOOHBIM dHEPreTUYecKHii oO0MeH. AHa’pOoOHbBIC
opranu3Mbl. bpoxkeHue, aBTOTpOQHBIA U reTepoTpOoHBIA THI MUTAHHUSI. AHAPOOHBIE
MUKPOOPTraHU3Mbl KaK OOBEKTHl OHOTEXHOJIOTUU. ITambl HEPTeTUYECKOTO OOMEHa.
I'mukonu3. buonornyeckoe oKuCIeHNE, WK KIETOYHOE bIXaHHEe
Tema 1.9. ’Kuznennbiii nukJja | OCHOBHOe coiepKaHue
kjaeTku. Muro3. Meiio3. Teopernyeckoe o0yueHune
Knetounsrii nuki, ero nepuonasl u perynsanus. [leproasl nuaTepdassl UX 0COOEHHOCTH.
HuddepeHnnaius KIETKH W apecT KIETOYHOTO MHKIA. JleleHue KIeTKH - MHUTO3. OK 02
Cramuum wMuTO3a W mpoucxojsduiue mporecchl. KapuokuHe3 H  IIUTOKUHES. OK 04

buonorunueckoe 3HaueHne muto3a. Meio3 - penyKIMOHHOE naeneHue kineTku. Craaun
Meno3a. Melio3 - 0CHOBa IOJIOBOIO pasMHOXeHHs. IloBeneHne XpoMocoM B Melo3e.
Kpoccunrosep. buosormueckuii cmbicn  Meno3a. OddexTsl MeHosza. Meiio3 B
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‘ YKU3HEHHOM LIMKJIE OPraHU3MOB.
KourtpoJabHnas padora 2
Pa3nen 2. Crpoenne u GyHKIIMHM OpraHu3Ma 24
IIpodeccuonabLHO-OPHEHTHPOBAHHOE CO/IEP:KAHNE TEOPEeTHYECKOro 00yueHust
Tema 2.1. Crpoenne | OCHOBHOE cofiepKaHHE
opranusma Teoperuyeckoe o0yueHue 2
Opnoksietounble  opraHu3Mbl.  KojloHManbHBIE  OpraHu3Mbl.  MHOTOKJIETOYHbIE
opranu3Msbl. B3aumocBs3b yacteii MHOTOKJIETOUHOTO opranuzMa. @ynkius. Opransl u OK 02
CUCTEMBbI OpraHoB. Ammaparbl opraHoB. ['oMeocTa3 opraHusma U €ro nojJiep>kaHue B
nporecce Ku3HeAeaTeaIbHoCTH. DYHKIMOHANIbHASI CUCTeMa OpraHoB. TKaHU pacTeHU. OK 04
Tkanu >XKMBOTHBIX M denoBeka. Opranbl pacteHuil. OpraHbl U CHUCTEMBI OPraHoOB
JKUBOTHBIX M YeJIOBEKA. 3HAYEHUE OTIOPHI, JIBMKCHUS, TUTAHUSI, JBIXaHH, TPAHCIIOPTA
BEIIECTB, BbIJICJICHNUS, 3alIUTHl. 3HAUCHHUE POSBICHUS Pa3Ipa)kKUMOCTH U PETYISIUU
Tema 2.2. OcHoOBHOE coep:KkaHue
Dopmbl PA3MHOKCHUSA | TeopeTnueckoe o0ydeHune 1
OpraHusmMoB ®dopmbl pa3MHOKEHHUS OpraHu3MoB. becmosoe u monoBoe pa3MHOXKeHHE. Buibl
0€ecrosoro pa3MHOXKEHMs: MPOCTOE JEeJeHHE HaJaBOE, IOYKOBaHUE, Pa3MHOXKEHHE OK 02
CIIOpaMH, BEreTaTMBHOE pa3MHOXKEHHe, (parMeHTanus, KioHupoBaHue. [lonoBoe
pa3MHOKEHHE.
Tema 2.3 OcHoOBHOE coiep:KaHue
Onrorenes TeopeTnueckoe o0yueHue 1
JKHMBOTHBIX M YeI0BeKa I'amerorene3 y xuBoTHBIX. CrniepmaToreHe3 U ooreHe3. CTpOEHHE IMOJOBBIX KIETOK.
OmnonoTBOpeHre ¥ SMOpUOHAILHOE  pa3BUTUE  JKUBOTHBIX.  [lapTeHorenes. OK 02
DOMOpuorenes (Ha mpumMepe JaHreTHuka). Ctaguu aMOproreHesa.
Poct u pazButue xuBoTHbIX. [locTamOpuonaneHbiil mepuon. [Ipsmoe u Hempsimoe OK 04
pa3Butue. Pazsurue ¢ meramopdo3oM y 6eCriO3BOHOYHBIX M MO3BOHOYHBIX )KHBOTHBIX.
Craguu TOCTAMOpPHUOHAIBHOTO Pa3BUTUS Yy JKUBOTHBIX M 4eJoBeka. [lepuopbr
OHTOT€HEe3a ueloBeka. buonornueckoe crapeHue u cMepThb. [ 'epoHTOI0THS
Tema 2.4. Onrorene3 | OCHOBHOe coJep:KaHNe OK 02
pacTenui Teopernueckoe o0y4enue 1 OK 04
l'amerodutr u cnopodur. PazmHokeHue u paszButue Bojaopocield. PasmMHOXkeHue u
pa3BUTHE CIIOPOBBIX pacTeHHil. Pa3MHOKeHHE M pa3BUTHE CEMEHHBIX pacTeHuu. Pocr.
[lepronabl OHTOTEHE3a paCTEHUI
Tema 2.5. OcHOBHBIE OcHoBHoOe conep:xaHue
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NOHATHUSA F'’CHCTHKH

Teopernuyeckoe o0y4enne

I'enerka kak Hayka O HacJIEICTBEHHOCTH U HM3MEHYMBOCTH OpPraHu3MoB. OCHOBHbIE
IFEHETUYECKUE MOHATHS M cuMBOJIbL. ['eH. I'eHoTun. ®deHotumn. AJuieabHbBIE TI'EHBI.
AnbTepHaTHBHBIE MTPU3HAKU. JOMUHAHTHBIA M pELECCUBHBINA MpHU3HAKU. ['omo3urora u
rerepo3urora. Ywucras  suHusA. [uOpuapl.  OCHOBHBIE  METOABI  I'€HETHKHU:
rUOPUA0TIOTMUECKUH, TUTOJOTHYECKHE, MOJIEKYJIIPHO- T€HETHUECKHE

OK 02

Tema 2.6. 3akoHoMepHOCTH
HaCJIeI0BAHUS

OcHoBHOE€ CoacpKaHue

Teopernueckoe odyueHue

3akoHOMEpHOCTH oOOpazoBaHusi ramer. 3akoHel [. Menaens: MounoruOpumaHoe
ckpernuBanue. [IpaBmio JOMUHHpPOBAaHUS. 3aKOH €IWHOOOpa3usi MEPBOTO MOKOJICHUS.
3aKkoH paciieryieHuss Tpu3HakoB. l{uTonormueckue OCHOBBI  MOHOTHOPHIHOTO
CKpelMBaHMs. ['mmore3a YHCTOTHI TamMeT. AHaIUM3UPYIOIIEE  CKpEUIMBaHUE.
JurnOpuaHoe CKpemmuBaHWE. 3aKOH HE3aBUCHMOTO HACIEIOBaHUS IPU3HAKOB.
[TonurubpuaHoe HacleJOBaHUE U €r0 3aKOHOMEPHOCTH.

IIpakTHyeckue 3aHATHSA

Pemienne 3amad Ha onpeneneHWe BEPOSITHOCTH BO3HUKHOBEHHSI HACJIEACTBEHHBIX
MPU3HAKOB MPH MOHO-, M-, TOJUTHOPUIHOM M AaHATU3HUPYIOUIEM CKpEIIMBAHUH,
COCTaBJICHUE T€HOTUITNYECKHUX CXEM CKpEIIMBaHUs

OK 02
OK 04

Tema 2.7. Bzaumopaeiicteue
I'€HOB

OcHoOBHOE coiep:KaHue

Teopernyeckoe o0yueHue

I'enotun kak nenocTHas cucteMa. MHOXECTBEHHOE JAeicTBHE TeHoB. [lneiloTpomnus.
MHoxeCcTBeHHBIN ayienu3M. B3anmopeiicTBue ajuienbHbIX reHoB. KomoMuHUpOBaHue.
B3aumonericteue HeawienbHbIX reHoB. KoMmieMenTapHocTh. Onuctas. [lonmumepus

IIpakTnyeckmne 3aHATHSA

Pemenune 3amau Ha omnpeneneHHe BEPOATHOCTH BO3HUKHOBEHHUS HACJIEICTBEHHBIX
OPU3HAKOB TPU  PA3IMYHBIX  TUMAX  B3aUMOJICHCTBUS TE€HOB, COCTaBIICHHE
TeHOTUITUYECKUX CXEM CKPEIIUBAHMUSI

OK 01
OK 02

Tema 2.8.
CuemieHHOe  HAacJIed0BaHHE
NPU3HAKOB

OcHOBHOE colep:KaHue

Teopernueckoe o0yuenue

3akonsl T. Moprana. CremyieHHOe HacielIOBaHME TI'€HOB, HapyIIEHUE CILETJICHUS.
XpoMOCOMHasi TE€OpHUsl HACIEICTBEHHOCTH. ['€HeTHueckoe KapTUPOBaHHE XPOMOCOM.
Vcnonp3oBaHKME KPOCCHUHIOBEPA JUIsl COCTaBJIEHHUs] TEHETUYECKUX KapT XPOMOCOM

IIpakTHYecKkne 3aHATHSA
Pewrenne 3amay Ha OIpeAeleHHE BEPOSITHOCTH BO3HUKHOBEHMS HACJIEICTBEHHBIX
IIPU3HAKOB IIPU CLEIUICHHOM HAcCJIEJOBAHUU, COCTABIECHUE TE€HOTUIIMYECKUX CXEM

OK 01
OK 02
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CKpEILIMBAaHUS

Tema 2.9. I'eHeTHKA moJ1a OcHoBHOe coep:xkaHue OK 01
Teoperudeckoe o0yueHue OK 02
XPpOMOCOMHBIA MEXaHU3M OIpPEACIICHUs] T0Jia. AYyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['oMorameTHbIi ¥ TeTEPOraMeTHBIN N0JI. ['eHeTHYeCKas CTPYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CHEIUIEHHBIX C TOJIOM
I[IpakTHYeckoe 3aHATHE
Pemenne 3amau Ha ompenesieHHE BEPOSITHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
MIPU3HAKOB, CIETUICHHBIX C MOJIOM, COCTABJIEHHE TEHOTHITMYECKUX CXEM CKPEITUBAHUS
Tema 2.10. OcHoBHoOE coep:xaHue
I'eneTnka venoBeka Teoperuueckoe o0yueHue
Kapunotun yenoBeka. MeToapl HM3y4eHUsT TEHETHUKH YEJIOBEKA: T'€HEaJOTHMYECKHUU, OK 01
OJIN3HEIOBBIN, ITUTOTEHETUYECKUM, OMOXUMHUUYECKHM, TOMYISAIIMOHHO-CTATHCTHYCCKHUH. OK 02
HacnencrBennbie 3a00ieBaHus YelOBeKa. | €HHbIE U XPOMOCOMHBIEC OOJIE3HU YeJIOBEKa.
bosie3nn ¢ HaclIeACTBEHHOW MPEApacloiOKEHHOCThIO. 3HAYCHHE MEIUIIMHCKON
T€HETUKH B TIPEIOTBPAICHUH U JICYCHUN TeHETUUECKUX 3a00JICBAaHUHN YEIIOBEKA
IIpakTnyeckoe 3ansiTHE
Pemrenne 3amau Ha omnpeneneHHE BEpPOSITHOCTH BO3HUKHOBEHMS HACIEICTBEHHBIX
MIPU3HAKOB, MCMOJB3YySl METOJbl T€HETHKH YEJOBEKA, COCTABJICHHE TI'€HOTUIIMYECKHX
cxeM ckpemuBaHus. [IpeacraBieHWe YCTHBIX COOOIIEHWH C Tpe3eHTAIMeld o
HACJIEJICTBEHHBIX 3a00JIeBaHUIX YeJIOBEKa
Tema 2.11. 3axkonomepHocTu | OCHOBHOE cOIepPKAHUE
H3IMECHIHBOCTH TeopeTnueckoe o0yueHue
BzaumopneiictBue reHotuna u cpenbl npu ¢opmupoBaHuu Qpenoruna. MzmeHunBocTh
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHbIC NPHU3HAKU. BHIBI HM3MEHYMBOCTHU:
HACJEe/ICTBEHHasT M  HEHACJIEJACTBEHHAs. 3aKOH TIOMOJIOTMYECKHX  psJIOB B
HacyeacTBeHHo# n3aMenunBocty (H.M. BaBuios).
Mopaudukanvonnas, wid (peHOTHUNHYeCKass HW3MEHYMBOCTh. Ponb  cpeabpl B OK 01
Moau(UKAITMOHHOW M3MeHUYUBOCTH. Hopma peakuuu npusHaka. BapuanuoHHbI pan u OK 02
BapHalMOHHas KpuBas. XapakTepucThKa MOIU(PUKAIIMOHHONW N3MEHYHUBOCTH OK 04

Hacnencrsennas, WU TE€HOTHUIINYECKast U3MEHYUBOCTbD. KomOunaTtuBHas
U3MEHYUBOCTD.

MyranronHass W3MEHYMBOCTb. BuUIbl MyTanui: TI€HHBIC,XPOMOCOMHBIE, T'€HOMHBIE.
IIprynHBI BOSHUKHOBEHUS MyTallUN
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IIpakTnyeckoe 3ansTHE
Pemenune 3amau Ha omnpeeneHue TuUna MyTalUM NpU IEepeAayde HaceICTBEHHBIX
IIPU3HAKOB, COCTABJICHNE F€HOTUIINYECKUX CXEM CKpEIIMBaHU

Tema 2.12. Ceiexuus
OpraHu3MoB

OcHoBHOE€ Coa€cpKaHue

Teoperuyeckoe o0yueHue

Cenekuusi Kak Hayka. MeTonbl CENEeKIIMOHHOW paldoThl. ['eTepo3nc M ero mpuyuHEI.
HckyccTBeHHBIN OTOOP: MAacCOBBIM M WHIAMBUIYAJIbHBIA. ODTambl KOMOWMHAIMOHHOU
cenekiuu. CopTt, mopoa, mramm

ANTOPUTMBI ~ pellleHWe 3aJad Ha OMNpEACICHHE BO3MOXKHOTO  BO3HHUKHOBEHMS
HACJICICTBEHHBIX MPHU3HAKOB IO CEJIEKIHUH, COCTABJICHHE TE€HOTUIMYECKUX CXEM
CKpEIIMBAHMSL.

OK 01
OK 02

KonTpoabHnas padora

Paznea 3. Teopusi 3BosIIOLMH

Tema 3.1. UcTopus
IBOJIIOLIMOHHOIO YYeHH S

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

[lepBBie ABOJIIOLIMOHHBIE KOHIEMIUU. ['pagyamucTiuueckas 3BOJIIOLMOHHAS KOHLIETILUS
K.b. Jlamapka. JIBwxyme cuibl sBojonud. KpeanmwoHwsmM u  TpaHchopMu3M.
Cucremaruka K. JIunnes u e€ 3HadueHne 1yist GopMUPOBAHUS UJIEU DBOJTIOITUN
[Ipeanocelmkn BOZHUKHOBEHUS JapBHHU3MA. DBOJIIOIMS BUIOB B mpupoje. boprda 3a
cymectBoBanue. EctecTBeHHbIi 0TOOD. [[MBEpreHus mMpu3HakoB U BUA000pa3OBaHUE.
OCHOBHBIE TIOJIOKEHUSI CUHTeTHYeCKOr TeopuH 3BoJitonuu (CTD). Ponb 3BotOIIMOHHON
Teopuu B GOPMUPOBAHUN HAYYHOUM KapTUHBI MUpa

OK 02
OK 04

Tema 3.2. Mukpo3BoOJIIOIUSA

OcHoOBHOE coiep:KaHue

Teopernyeckoe o0yueHue:

MHuUKpOSBOIONIMS ¥ MaKpOdBOJIONMSA Kak dTambl HBOJIOIHMOHHOTO  IIpoIlecca.
'eHeTndeckue OCHOBBI HBOJIOUMU. MyTanmuu M KOMOMHAIMM KakK dJIEMEHTapHBIN
IBOJIIOIMOHHBIN MaTepuai. [lomymsust Kak aeMeHTapHast €IMHHLA SBOJOIHH.
JiBmwxymue cuibl (pakTopsl) 3BONONMH. MyTalMOHHBIN Tpolece U KOMOMHATHBHAS
U3MEHYHBOCTb. Murpanus. Wzonsauus TOTTYJISILIMA: reorpaguueckas
(mpocTpaHcTBeHHas1), Ouosoruueckass (penpoaykTtuBHasi). EcrecTBeHHBIH 0TOOp -
HanpaBigomuil  ¢gakTop sBosonuU. bopsba 3a cymiecTBOBaHME Kak MEXaHHU3M
JIeWCTBUSL €CTECTBEHHOro oTOOpa B MOMymsuusax. Bumg m ero kpurepuu (IpH3HAKH).
Buoob6pa3oBaHue Kak pe3yabTaT MUKPOIBOJIIOIUH

OK 02

Tema 3.3. MakpodBoJnronust

OcHOBHOE coep/kaHue

OK 02
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Teopernueckoe o0yueHue:

MakposBomtouus. DopMbl U OCHOBHBbIE HampaBiieHHs MakposBoiouuu (A.H.
CesepuoB). Ilytm  gocTikeHuss — OMOIOTHYEeCKOTO  mmporpecca:  apomop(os,
uaroananTanus, oomas aereHepamus. MeToabl HW3ydeHHS MaKpPO3BOJIIOIUHU. 3aKOH
3apojsimeBoro cxojacta (3akon K. bapa). buorenernueckuii 3akon (3. I'ekkens, @.
Mitosep). OO1ue 3aKOHOMEPHOCTH (ITpaBUiIa) BOJIOLIMHI

Tema 3.4.
Bo3HUKHOBeHHE M Ppa3BUTHE
JKM3HHU Ha 3eMJie

OcHoBHOE€ CoAcpKaHUuE

Teopernueckoe o0yueHue:

I'nmoresnr n TECOpHUHN BO3HUKHOBCHUA KHU3HU Ha 3emie: Kp€allnOHU3M,
CaMOIIPOM3BOJIbHOE  (CIIOHTAHHOE)  3apO’KJIEHHE,  CTAlMOHAPHOE  COCTOSIHUE,
nancrnepmusi, 6uonos3. Hauano opranuueckoit sBosronuu. [losiBieHne mepBoIX KIETOK.
DOBOJIIOIHMST  META00JM3Ma. DBOJIIOIUS TIEPBBIX KJIETOK. [IpoKapHoThl M 3YKapHOTHI.
HponcxomneHne MHOT'OKJICTOYHBIX OPraHU3MOB. Bos3ankHoBeHE OCHOBHBIX oapcCTB
JYKapHoT.

OcCHOBHEBIE YCPThHl DSBOJIOHMKU PACTHUTCIBHOIO MHUpA. OcHOBHEBIE YCPThI SBOJIHOIMA
JKUBOTHOT'O MHpa

IIpakTnyeckune 3aHATHS:

[IpencraBiaeHre yCTHOTO COOOIIEHUS M JIEHTHI BpPEMEHH 10 OCHOBHBIM 3Tamam
BO3HMKHOBEHHUS M PAa3BUTHUS KUBOTHOTO M PACTUTEIHHOIO MHpPA, MOJATOTOBJICHHBIX 110
MIEPEYHIO0 HCTOYHUKOB, PEKOMEHJOBAHHBIX MTPENOoaBaTeIeM

OK 02
OK 04

Tema 3.5. IIpoucxo:kaeHue
YyeJIOBeKAa - AHTPONOreHe3

OcHOBHOE coiep:KaHue

Teopernyeckoe o0yueHue:

AHTpomnosiorusi - Hayka o 4yejoBeke. CHCTeMaTHYeCKOe TOJIOKEHHE YeJIOBEKa.
CX0/aCTBO UeNioBeKa ¢ JKUBOTHBIMU. OTIHMYHKA YeIOBEKa OT )KUBOTHBIX. [IpsiMoxoxaeHue
U KOMIUIEKC CBSI3aHHBIX C HUM IIpU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra M BTOPOU
CUTHAIBHOW cHucTeMbl. COOTHOIICHHE OHOJIOTHMYECKUX W COLMAIBHBIX (aKTOPOB B
AHTPOIIOT€HE3€E

OcCHOBHBIE  CTaauu  aHTpororeHe3a. JlpuonuTeku - TpPeAKd  4YEJIOBEKa U
4elnoBeKooOpa3HbIX 00e3bsH. [IpoToaHTpoI - MpeAlIeCTBEHHUK YeloBeKa. APXaHTpPOII -
npesHenmui 4venosek. [lameoanTtpon - apeBHuM 4yenoBek. HeoanTpom - 4YenoBek
COBPEMEHHOTO THUIIA. DBOIIOLKS COBPEMEHHOTO YEJIOBEKA.

Uenoseueckre packl. OCHOBHBIE OOJIBIINE pachl: €BPONEoHIHas (eBpa3uiickasi), HEerpo-
aBcTpaionHas (d3KBATOpUANbHAS), MOHTOJIOMHAS (a3MaTCKO-aMepHuKaHcKas). Bpems u
MECTO BO3HMKHOBEHUS YEJIOBEUECKUX pac. ENMHCTBO YeI0BEYECKHUX pac

OK 02
OK 04
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IIpakTHyeckue 3aHATHA:

Bpems u mytu pacceneHus denoBeKka Mo IutaHere. [IpucnocoOieHHOCTh YenoBeKa K
pa3HbIM YCIOBHSM cpensl. BrumsHue reorpaduyeckoit cpensl Ha MOPQOJIOTHIO U
(U3MOIIOTHIO YeIoBeKa

3amuTa JIGHT BPEMEHM W MEHTAIBHBIX KapT B (opMaTe YCTHOTO COOOIICHUS,
IMOATOTOBJICHHBIX IMO NCPCYHIO HCTOYHHUKOB, PEKOMCHIOBAHHLIX ITPCTIOAABATCIICM

KonTtposabHas padora 2

Paznes 4. JxoJiorus

Tema 4.1. OcHOBHOE coepxaHue 11

Dkosoruueckue (akropsl u | Teopernieckoe odyueHue: 1

cpebl KH3HH Cpenpl  oOWTaHWS  OPraHW3MOB:  BOJHAs, HA3eMHO-BO3AYIIHAs,  ITOYBCHHAs, OK 01
BHyTpHOpraHu3MeHHas. DH3uKoXUMUYIECKHEe 0COOCHHOCTH Cpel OOUTaHUsT OPTaHU3MOB.
[Mpucniocobnennss OpraHu3MOB K KHU3HH B Pa3HBIX cpenax. [loHATHE KOIOTHYECKOTO OK 07
¢dakropa. Knaccudukanus sxonornueckux gaxtopos. [IpaBuno munumyma tO. JInbuxa.
3akon TosepanTHoctu B. llendopna

Tema 4.3. OcHoOBHOE coiep:KaHue

buocpepa -  ruaobannHas | Teoperudeckoe o0ydeHHe: 1

IKOJIOrHYiecKas cucremMa bruocdepa - xxuBas o6omouka 3emun. PazButre npencraBieHuid o 6uocdepe B Tpymax
B.U. Bepnaackoro. O6imactu 6uocheps! u e€ cocras. JKuBoe BemecTBo 0nochepsl U ero OK 01
byHKIUH
3akoHOMEPHOCTH  cymiecTBoBaHMs  Owocdepbl. OcobOeHHOCTH  OMOChEphl  Kak OK 02
rio0aNbHOM dKOocUcTeMbl. Jl[MHaMu4Yeckoe paBHOBecue B Ouocdepe. PurmuvHOCTH OK 07
sBieHrit B Ouochepe. KpyroBopoThl BemecTB W OHOTCOXMMHUYECKHE IIHKIIBL.
I'moGasibHBIE YKOJOTHUECKUE MTPOOJIEMbI COBPEMEHHOCTHU M ITYTH MX PEIICHUS

1

IIpakTH4eckue 3aHATHUA:

Peuienne nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33Ja4 Ha ONpEAeSieHUE IUIOLIAIN
HACaKJEHUIN IS CHIDKEHUS KOHIIGHTpAIlMM YIJIEKUCIIOro Ta3a B arMocdepe CBOEro
pEruoHa MpoKUBAHUS

Tema 4.4.

OcHOBHOE coep/kaHue
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Bausnue

TeopeaneCRoe oﬁyqeﬂne:

AHTPONOT eHHBIX AHTpOTIOTEHHBIE BO3JCHCTBUS Ha OHocdepy. 3arps3HEHHs] KaK BHJ aHTPOIOTCHHOTO OK 01
BO3JICUCTBUS (XuMmuueckoe, usuyeckoe, Ouonocuueckoe, 0Omxoobl NPoOU3800CmMea u OK 02
nompebaenus'). AHTpONOreHHbIE BO3AEHCTBUS Ha aTtmochepy. BosgeiictBus Ha
runpochepy (3acpsA3HeHus U UX UCMOYHUKU, UCMOujeHusi 600). Bo3nehcTBUs Ha OK 04
mutochepy  (Oecpadayusi nougvl, Go30elicmeue HaA 20pHble Nopood, Heopa). OK 07
AHTPOTIOTEHHBIE BO3JICUCTBUS Ha OMOTHYECKHE COOOIIECTBA (Teca u pacmumenvbHbvle
coobujecmeaa, HCUSOMHBIU MUp).

IIpakTHyeckue 3aHATHA:
Pemienne TpakTUKO-OPMEHTHPOBAHHBIX  PACYETHBIX 33JaHUNl 10  COXPAaHEHUIO
MIPUPOTHBIX PECYPCOB CBOETO PETHOHA MPOKUBAHHS

Tema 4.5. Bausinue | OcHOBHOE coep:KaHue

COIMATBHOIKOJIOTHYECKHUX Teopernyeckoe o0yuenue:

¢pakrTopos Ha 310POBbe€ | 310POBBE U €ro cocTaBiAomue. MAKTOPHI, MOJIOKUTEIBHO W OTPULIATEIBHO BIUSIOIINE

YyeJ0BeKa Ha OpraHu3M 4YelloBeKa. BpemHble TPUBBIUKK: TIOCIEACTBHS U TMPO(QUIaKTHKA.

[IpoGmema TeXHOTEHHBIX BO3JCUCTBUI Ha 370pPOBBE YEIIOBEKa (DIIEKTPOMArHUTHBIE

moJist, ObITOBast XMUMHUS, U30BITOUHBIE IIYMbI, paJyaus U T.1.). AjanTtanus opraHu3ma OK 02
YyeloBeKa K (QakTopaM OKpYXKarolled cpepl. 3allUTHbIE MEXaHW3Mbl OpraHu3Ma OK 04
4eJI0BeKa. 310pOBbE H PAOOTOCIIOCOOHOCTD. OK 07

[punnunsr  GopmupoBaHus — 310poBbecOeperaromero  mnopeneHus. duznueckas
AKTUBHOCTbH U 3/I0POBbE.

I'pynmnbr 310poBbsi. OCHOBBI 3aKkanuBaHus. bUOXMMHMYECKHE acCMeKThl PalMOHAIBHOTO
nutanus. [IpaBuna 6e30MacHOrO MCHOJIb30BAHUS OBITOBBIX MPHUOOPOB UM TEXHHUUECKUX
YCTPOMCTB

IIpakTnyeckue 3aHATHS:

Ornpeznenenre CyTOUHOTO pallMoHa MUTAHUS

Coznanue WHIMBUAYAJIBHON MaMSTKH MO OPraHM3allMd pPalMOHAIBHON (u3nueckoit
AKTUBHOCTH

JlaGopaTtopHoe 3aHsiTHE :

JlaGopatopHasi paboTa Ha BBIOOD:

1. JlaboparopHas paboTa «YMCTBEHHass pabOTOCIIOCOOHOCTb)

OBnageHre MeTOJaMM OIpeE/eeHUsl NoKas3aTeiaeldl yMCTBEHHOM paboTOCnocoOHOCTH,
00OBsICHEHHE TOJYYEHHBIX PEe3yabTaTOB U (POPMYIMPOBAHHE BBIBOJOB (IMCBMEHHO) C
UCIOJIb30BAHNEM HAYYHBIX OHATUMN, TEOPUI U 3aKOHOB

2. JlaGopatopHas pabota «BnusHue abMOTHYECKUX (aKTOPOB HA yesloBeKa (HU3KUE U
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BBICOKHE TEMIIEPATYPhI)»
N3ydyeHne MeXaHM3MOB aJanTallMM OpraHM3Ma YeloBeKa K HHM3KUM U BBICOKUM
TeMIIepaTypaM M OOBSCHEHHE MOJYYEHHBIX PE3YJIbTaTOB U (OPMYIMPOBAHUE BHIBOJIOB

(IMCHbMEHHO) C MCIOJIb30BAHUEM HAYYHbIX INOHSATUMN, TEOPUHA U 3aKOHOB

KonTpouabHas padora 2
Paspnen S. buoJiorus B :KU3HH 3
Tema 5.2.4. Conepxanue OK 01
buorexnosoruu B | [IpakTHYecKHe 3aHATHS: OK 02
NPOMBINLICHHOCTH Pa3BuTHe npoMbIIEHHON OMOTEXHOJIOTUH U €€ MPUMEHEHHE B )KM3HH Y€JI0OBEKa, MOUCK 1 OK 04
U aHanu3 HMHQOpPMAIMM U3 pa3IMYHbIX HCTOYHMKOB (HaydyHas M ydeOHO-HaydHas
JauTepaTypa, cpeicTBa MaccoBoi nHpopmanuu, cetb UHTEpHET U Apyrue)
Keiicbl Ha ananmu3 umHOpPMAaLUKU O PA3BUTHUU IMPOMBIILIEHHOW OMOTEXHOJOTHN (110
rpymnmam)
Paspnen 6. buoskosiornueckue uccjae 0BaHUsA
Tema 6.1. OcHoBHbIEe MeTObI | OCHOBHOE CO/IepPKAHUE
0MO0IKO0JIOrHYECKHX Teopernyeckoe o0yuenue: 2 OK 01
HCccJae10BAHUN Hayuneiii  Mertog. Metoapl  OHMODKOJIOTMYECKHUX  HCCJIEIOBAHMUIA: MOJIEBBIC, OK 02
nabopaTopHbIE, IKCIIEPUMEHTAIbHBIE. MOHUTOPUHT OKPYXAIOIIEH CPeJbl: JIOKAIbHBIH,
pErHOHAIBHBIN U TJI00ATbHBIN OK 04
Mertoapl moucka, aHaiuza M 00paOOTKM HHGpOpPMALMU O HPOEKTe B PA3IUYHBIX OK 07
MCTOYHUKAX
IIpome:xxyToUyHast aTTecTALUA 2
Bcero 72
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3. YcioBus peaju3alui NPorpaMmbl 001e06pa3oBaTe/IbHOIM JHCHHILTHHBI

3.1. [lusi peaiu3anuu NporpaMMbl JHCHUIIMHBI T0JKHBI OBITH MPeEIyCMOTPEHbI
ciaeaylole crenruaabHble MOMeIeHns:

Kabuner «buonocuu», oOCHalIeHHBIH 000pyIOBaHUEM: MeOeNb, JOCKA, MeJl, HarjIsHbIE
nocooust (KOMIUIEKThl Y4eOHBIX TaONUI, TUIAKATOB), TEXHUYECKHMMH CPEICTBAMH OOyYCHHS:
KOMIIBIOTEP C YCTPONCTBAMHU BOCIIPOU3BENEHUS 3BYKA, MPUHTEP, MYJIbTUMEIHA-IIPOEKTOP C
9KpaHOM, yKa3Ka-IIpe3eHTep ISl IPEe3eHTAlH.

JlabopaTtopusi, ocHalleHHass 000pYyIOBaHUEM I MPOBEACHUS 3aHSATUN: MHUKPOCKOIIBI,
CEeKyHJOMEp, TOHOMETP, JabopaTopHas rnocyja (mpoOupKU, OACTABKU JUIsl TPOOUPOK, MUHIIETHI,
MIECOK, CTYNKH C IECTHUKaMH, INpPEJAMETHbIE U IOKPOBHBIE CTEKJIA, CTEKJISHHbIE MaJOYKH,
MpenapoBalibHbIE WIJbl, (UIbTpoBaibHas Oymara (candeTku), CTakaHbl) T'MIIEPTOHUYECKUI
pacTBop xyiopuaa Hatpusi, 3%-HbI pacTBOP MEPOKCHIA BOJOPOJA, PaCTBOP HoMa B MOIUCTOM
KaJIu¥, TJIULEPUH, KIYOHU KapToQens, JUCT 3JI0JeH KaHaJCKOM, Mo pssOMHbI OOBIKHOBEHHOMN
(psOMHBI WM TOMATA), JIyK pernyarblii, pa3BeJCHHbIE B BOJIE IPOKKH );

3.2. UudopmannoHHoe odecrnedyeHne peaaTn3amuu nporpaMmbl
Jlia peanuzanuu mporpamMmbl OMOIMOTEUHBINH (QOHJ 00pa30BaTENbHON OpraHU3alUU JIOJDKEH
UMETh TIeYaTHblE W/WIM JJIEKTPOHHBbIE oOOpa3oBaTeNbHble W HHGOPMAIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHBIE JJISl MCIIOJIb30BaHUs B 00pa30BaTEIbHOM IPOLIECcCe, HE cTaplle MATH JIET ¢
MOMEHTA HU3/1aHusl.

Jluteparypa

1. benser J.K., O6mas Ouonorust 10-11 ki y4. st o0meo0p. yupex1. 6a30BbIi ypOBEHb
—11-e uz3n.- M.: Ilpocsemenue, 2018.

2. KoncrantunoB B.M., buosorust mis mpodeccruii W CHEIUATBHOCTEH TEXHUYECKOTO H
€CTECTBEHHO-Hay4yHOTO npodwueit (6-e uzm.), 2018.

3. benses .K., A I'.M., Ky3nernosa JLH. u ap. buosorus (6a3oBeiit ypoBens). 10
knacc. —M., 2018.

4. Honuesa A.IO. buonorusa. Bech mKoIbHBIA Kypc B cxemax W Tabnumax. — M., 2018
Jlykarkun A.C., Pyuun A.b., CunaeBa T.b. u ap. buonoruss ¢ oCHOBaMu 3KOJOTHM:
y4eOHUK /ISl CTY/I. YIpEXKACHUH BhICII. 0Opa3oBanus. — M., 2018.

5. MawmonTtoB C.I'., 3axapoB B.b., Koznosa T.A. buonorus: yaeOHUK IS CTY/. YUPESKICHUMA
BbICII. 0Opa3oBanus (OakanaBpuar). — M., 2018.

6. CusornazoB B.U., AradonoBa W.b., 3axapoBa E.T. buosorusa. OO6mas Ouoiorus:
6a30BbIi ypoBeHb, 10—11 xmace. — M., 2019.

7. CyxopyxoBa JL.H., Kyumenko B.C., VBanosa T.B. buonorus (6a3oBblif ypoBeHb). 10—
11 kmace. — M., 2018.

8. Axwmenona, T. 1. buomorus : yuednoe nmocooue / T. M. AxmenoBa. - Mocksa : PI'VII,
2020. - 150 c. https://znanium.com/catalog/product/1689573m (OnexTponHast
OMOIMOTEYHAs CUCTEMA)

9. Eropos, A. C. Xumus aisa kojuiepkel : yaeonoe nocooue / A. C. Eropos. - Pocros-Ha-
Hony : ®enukc, 2018. - 559 c. - (Cpemnee mnpodeccroHanibHOEe 00pa3oBaHuE).
https://znanium.com/catalog/product/908852 (DnexTpoHHast OMOIHMOTEUHAS CUCTEMA)

10. H.B.Speiruna., buonorus: 8 2 7. — M., 2018.

11. B.B.MapkuHoii., bruosorusi: pykoBoACTBO K MpakTHYECKUM 3aHATUIM — M., 2018.

12. KoOGbinsiackui B.A. ®@unocodust skomorun: KpaTkuid Kypc: yued. mocobue ais By30B. —
M., 2018.

HNutepHeT-pecypcesl
1. www.sbio.info (Bcst 6uonorusi. CoBpeMeHHass OMOIOTHS, CTaThH, HOBOCTH, OMOIHOTEKA).
www.window.edu.ru (Equnoe oxHO moctyna k oOpa3oBarenbHbIM pecypcam VHTepHeTa
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https://znanium.com/catalog/product/1689573м
https://znanium.com/catalog/product/908852

~

o OuoJsiorun).

www.5ballov.ru/test (Tect ast aOUTYpHEHTOB MO BCEMY HIKOJIBHOMY Kypcy OHOJIOTHH).
www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAIIMOHHBIE BUKTOPUHBI 110 OMOJIOTUU
— DKOJIOTHH Ha cepBepe BOpOHEKCKOTO YHUBEPCUTETA).

www.biology.ru (buonorust B OTkpbiToM Koiuiemke. CalT COAEPKUT 3INEKTPOHHBIN
yueOHuk no 6monoruu, On-line TecTsr).

www.informika.ru (DneKkTpoHHBIN y4eOHHK, OOJBIION CHHCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonornueckass kaptuHa mupa. Pa3zmen KOMIBIOTEpHOTO YdeOHHKa,
pa3paboTaHHOro B MOCKOBCKOM IrOCy/1apCTBEHHOM OTKPBITOM YHUBEPCUTETE).
www.nature.ok.ru  (Peakme wu wucuesaromme JKMBOTHBIE Poccum —  TpOEKT
Oxosoruueckoro reHTpa MI'Y um. M.B.JIomoHocoBa).

www.kozlenkova.narod.ru (s Tex, KTO YYHUTCS caM M Y4YUT JPYTrUX; OYHO U
JMCTAHIIMOHHO, OMOJIOTHH, XUMUH, JPYTUM TIPEIMETaM).

www.schoolcity.by (bruosorus B Borpocax u 0TBeTax).

www.bril2002.narod.ru  (buosnorust s MWKOMHHUKOB. KpaTkas, KOMITakTHas, HO
JIOCTaTOYHO MOJpoOHas uHbopmarus no pasaenam: «OO0mas ouonorus», «boTtaHukay,
«3oosorusy, «YemoBex»).
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4. KOHTpO.TIL U OICHKA PE3YyJIbTATOB OCBOCHUS 06m606p330BaTeJ'[bH0i71 JAUCHHUIIIMHBI

KonTposib W omeHka pe3ylbTaTOB OCBOEHUSA  00I1€00pa30BaTENbHON  AMCLUIIIUHBI
PacKpbIBaIOTCS Yepe3 MUCIUILUIMHAPHBIE pe3yJbTaThl, HAlpaBIeHHbIE Ha (OpMHUpOBaHHE OOIINX
1 Ipo)eCCHOHANBHBIX KOMIIETECHIIMH 110 pa3/ieliaM B TEMaM COJIepKaHusl yI1eOHOTO MaTepHraa.

Oo6mas Pazngen/Tema Tun OIIEHOYHBIX
KOMIIETEHI[US MepONPHUSITHIA
Paznen 1. Kuerka - crpykrypHo- | Kontponsnas pabora
dyHkunonanbHas ennHuna | "MoJieKyIspHBIA YPOBEHb
JKHBOI'0 OpraHu3aIy >KMUBOro"
OK 02 Tema Nel. 1. 3aroJIHeHNE TaOJIMIIEI c
BHOJIOrHs KaK HayKa OITHCAaHHEM METOJIOB
MUKPOCKOIIMPOBAHHSI C  HX
JIOCTOMHCTBAMHU i1
HEIOCTaTKaMH.
3amnonuenne Tadmumel «Bxiian
YUEHBIX B pasBHTHE
OHOJIOT YW,
OK 02 Tema Nel.2. 3amnoJIHEHHE  CPaBHUTEIBHOM
OOm1ast XapaKTepUCTHKA KU3HU. Ta6HHHHV cxoacTsa n
pa3uuudii  KUBOTO W HE
>KHBOTO.
OK 01 Tema Nel.3. DpoHTAIBHBIN OIPOC.
OK 02 buonornyecku BakHble XxuMudeckue | Iloaroroska YCTHBIX
OK 04 COEIUHEHMUS. COOOIIEeHNH ¢ TTpe3eHTalueH
Brimonaenue Hu 3aIIuTa
71a00paTOPHBIX pabor:
«Omnpenenenne ButamuHa C B
MIPOJIYKTax MMUTAHU,

«'mapodumibpHO-rUIPOHOOHBIE
CBOJICTBA JIUTTUJIOBY

0K 01 Tema Nel 4. OueHuBaemMas JHUCKYCCUS 10
0K 02 CrpykTypHO-(hyHKIMOHATIbHAS BOIIPOCaM JICKIIHH.

Pa3zpaboTka MEHTAILHON
OK 04 OpraHu3aius KJIeTOoK.

KapTel 10  KJIAcCU(UKALUU
KIETOK M HX CTPOCHHIO Ha
Ipo- ¥ SYKapUOTUYECKUX M TI0
[[apCTBaM B MUHHM TPYIINax.
Beimonnenne  u 3ammura
71a00paTOPHBIX PAdOT:
«CTpoeHue KJIeTkH (pacTeHus,
JKUBOTHBIE, IpUOBbI) u
KJIETOYHbIE BKJTIOUEHUS
(xkpaxmar,
KapOTHUHOU B, XJIOPOTIACTHI,
XPOMOILIACTHI)»,
«[Iponunaemocts MeMOpaHBbI
(Tma3Monu3, IerIa3MoIIn3)»
OK 01 Tema Nel.s. CrpykrypHo- | ®poHTaIBHBIN ompoc
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OK 02

(YHKIIMOHATTLHBIC
HACJIEICTBEHHOCTH.

(baxTopsI

Pa3paboTka rioccapusl.
Pewenne 3a7a4 Ha
oTpejieieHne
MOCTIeI0BATEIbHOCTH
HYKJIEOTHUJIOB

OK 01
OK 02

Tema Nel.6.
[Iporecchl MATPUYIHOTO CHHTE3A.

OpOHTAIBHBIN OIPOC

Tect «lIpomeccsl MaTpuyHOrO
cuHTe3a» Pemenuwe 3amau Ha
olpeneneHue
IIOCJIEI0BATEIBHOCTH
aMHUHOKHCIIOT B  MOJIEKYJIE
Oenka.

Pemenune 3a/1a4 Ha
onpenesneHue
IIOCJIEI0BATEIIBHOCTH
aMHUHOKHCIIOT B  MOJIEKYJIE
Oenka B ciydae W3MEHEHUS
IIOCJIEI0BATEIBHOCTH
Hykineotnios JJTHK.

OK 02
OK 04

Tema Nel.7.
Hexknerounsie popmbl )KU3HI

@ pOHTABHBIN ONPOC
IToaroroBka YCTHBIX
COOOIIEHNH ¢ Tpe3eHTaIuei
(BUpycHble M OakTepHallbHbIE
3a001€eBaHUs. O061mue
MIPUHIIMIIBI WCIOJIb30BAHUS
JIEKapCTBEHHBIX BELIECTB.
OcobeHHOCTH MIPUMEHEHUS
AHTUOMOTHKOB).

OK 02

Tema Nel.8.
OOMeH BemecTB M TNPEBpAIlCHUE
SHEPTHH B KIIETKE

®poHTATBHBIN OIIPOC.
3anoJHEHUE  CPaBHUTEIBLHOU
TaOJIUIIBI XapaKTEPUCTHK
THIIOB OOMEHA BEIIECTB.

OK 02
OK 04

Tema Nel.9.
JKUsHEeHHBIN LUK KIETKH. MUTO3.
Metios.

OOcyxJeHre 10 BOIpOcam
nexkuuu. Pa3paboTka JEHTHI
BPEMEHHM KU3HCHHOTO ITHKJIA.

Paznen 2. Crpoenme m QyHKUMH
OpraHm3ma

KonTpomnbhas paboTa
"CrpoeHue u GbyHKIIIN
opranusma'

OK 02
OK 04

Tema Ne2.1.
Ctpoenue opranusma.

OnenuBaemMasi IUCKYCCHUS

Pa3pabotka MEHTaJIbHOMN
KapThl TKaHeW, OpraHoB H
CHCTEM OpraHOB OpraHU3MOB
(pacteHus, KHUBOTHBIE,
YeJIOBEK) c KpaTKoi
XapaKTepUCTUKON X (QYHKIIHIHA
[TonroToBka u mpencTaBiieHUE
YCTHBIX coo0LeHNH c
npe3eHTanued  (MMMYHUTET,
UHQEKIHMOHHbIE 3a00JIeBaHUs,
SMUJEMHHU, BaKIIMHALIUSA).

OK 02

Tema Ne2.2.
@DopMBI pa3MHOKEHHUSI OPTaHU3MOB.

OpOoHTAIBHBIN OIIPOC.
3amosiHeHHe  TaOJIHUIBI c
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KPaTKOM XapaKTepUCTUKOU U
IpUMepaMu dopm
Pa3sMHOKEHHsL OPTraHU3MOB

OK 02 Tema Ne2.3. Pa3zpaboTka JEHTBI BpEMEHHU C

OK 04 OHTOreHe3 )KMBOTHBIX U U€IOBEKa XapaKTEPUCTUKON JTaIoB
OHTOI'€HE3a OTZAEIIBHON
TrpyIHIon YKUBOTHBIX u
YeJoBeKa 10 MUKPOTPYIam
Tect/ompoc.

OK 02 Tema Ne2.4. CocraBnenue KU3HEHHBIX

OK 04 OHnTorenes pacreHuit LUKJIOB PacTeHUU MO OTAesaM
(MOXOBUIHBIE, XBOILEBUIHEIC,
MarOpPOTHUKOBH/THEIE,
TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

OK 02 Tema Ne2.5. PaspaboTka rioccapusi.

OCHOBHBIE TIOHSITHS] TEHETUKH Tecr.

OK 02 Tema Ne2.6. Tecr.

OK 04 3aKOHOMEPHOCTH HACJICTOBAHMS. PazpaboTka rioccapust
Pentenue 3a/1a4 Ha
oTIpeieIeHne BEPOSTHOCTH
BO3HUKHOBEHUS
HACJIC/ICTBEHHBIX ~ MPHU3HAKOB
npu pa3IUYHbIX TUIAX
B3aUMOICUCTBUA T€HOB,
COCTaBJICHUE TE€HOTUIIMYECKUX
CXE€M CKpeIHBaHUs.

OK 01 Tema Ne2.8. Tecr

OK 02 CueruieHHOE HacnenoBaHue | Pa3spaboTka rioccapusi.

IPU3HAKOB. Pemenune 3a1a4 Ha
oInpeeneHue BEPOSATHOCTH
BO3HUKHOBEHUS
HACJIC/ICTBEHHBIX  IPU3HAKOB
npu CLIETIJICHHOM
HACJICIOBaHUM, COCTABIICHHE
TFeHOTHITMYECKUX cxXem
CKpEeLIMBaHMU.

OK 01 Tema Ne2.9. Tecr.

OK 02 ['eneTuka moma PazpaboTka rioccapusi.
Pemenue 3a1a4 Ha
oIpeieneHue BEPOSATHOCTH
BO3HUKHOBEHUS
HACJIC/ICTBEHHBIX  NPU3HAKOB,
CLIETIJICHHBIX c H0JIOM,
COCTaBJICHHE TE€HOTUITMYECKUX
CXE€M CKpeIIHMBaHUs.

OK 01 Tema Ne2.10. PazpaboTka rnoccapusl.

OK 02 I'enerHka yenoBeka. Pemenue 3ajiaq Ha
oTpejieieHne BEPOSATHOCTH
BO3HUKHOBEHUS

HACJICACTBCHHLIX TIPHU3HAKOB,
HCIIOJIb3YySd MCTOJbI TCHCTUKU
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4eJI0BeKa, COCTaBJICHUE
FE€HOTUIINYECKUX CXeM
CKpELINBaHUA. [Toaroroska
YCTHBIX COOOIeHNH C
IIpE3eHTalueN 0
HACJIEICTBEHHBIX
3a00JI€BaHMSIX YEJIOBEKA.

OK 01 Tema No2.11. Tecr.

OK 02 3aKOHOMEPHOCTH U3MEHUNBOCTH Pewmenue 3az1a4 Ha

OK 04 OTIpe/IeJICHNEe THIA MYTalllH
npu nepeaaye
HACJICJICTBEHHBIX MPU3HAKOB,
COCTaBJICHUE TECHOTUITHMYCCKUX
CXEM CKPEIIHBAHMSI.

OK 01 Tema No2.12. Tecr.

OK 02 Cenekuus OpraHu3MOB PaspaboTka rioccapusi.
Pemmenune 3a/1a4 Ha
oTIpeJieieHne BO3MOYKHOTO
BO3HUKHOBCHUS
HACJICJICTBEHHBIX ~ MPH3HAKOB
10 CEJEKIHH, COCTaBIICHHE
TeHOTUITHICCKUX cXeM
CKPCIIIHBAHMS.

Pasznesa 3. Teopusi 3BoIIOLIMHA KonTtponbHas pabota
"Teoperuueckue ACIIEKThI
3BOJIIOIUH KU3HU Ha 3emiie"

OK 02 Tema 3.1. DpoHTABHBIN OIPOC.

OK 04 Hcropust 2BOJIIOITMOHHOTO YUCHHSI Pa3paboTka Jne€HTBI BpEeMEHH
pa3BUTHS HBOJTIOIMOHHOTO
YUCHHSI.

OK 02 ®poHTAIBHBIN OIPOC.

Tema 3.2. Pa3zpaboTka rioccapus

MUKPO3BOITFOIHS TEPMUHOB.

OK 02 OuenuBaeMas JTUCKYCCHS.
Tema 3.3. Pa3zpaboTka rioccapus
Maxpo3BOJTIOIHS TEPMUHOB.

OK 02 Tema 3.4. ®poHTAIBHBIN OIPOC.

OK 04 Bo3nukHOBeHME W pa3BuTHE XU3HM | [loAroTOBKA M Tpe/ICTaBIICHHE
Ha 3eme YCTHOTO COOOIICHUSI U JICHTHI

BPEMCHU BO3HUKHOBCHHS |
pa3BUTHS YKUBOTHOTO u
pacTUTETHLHOTO MHpA

OK 02 Tema 3.5. @pOoHTANIBHBIN ONPOC

OK 04 IIpoucxoxnenue 4eJI0BeKa — | Pa3paboTka JE€HT BpeMeHH u
aHTPOTIOTEHE3. MEHTAJIBHBIX KapT Ha BHIOOD:

"OBomonus COBPEMEHHOTO
gyenoBeka', "Bpemsa u myrtu
pacceneHusl  4YelIoBEKa IO
mIaHere", "Bausnaue
reorpauueckoil  cpeapl Ha
MOp(hOJIOTHIO U (PU3HOJIOTHIO
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yejoBeka', "UenoBedyecKkue
pacel", 00CyxIeHue
Paznen 4. JDxoJiorus KonTpoabHas pabora
'"TeopeTuyeckue aCMeKThI
K0JIoruu"
OK 01 Tema 4.1. Tect 1m0  9KOJOTUYECKUM
OK 07 Okonorndyeckue (GakTopbl W cpensl | pakTopaM W CpeaaM  KH3HH
KU3HH. OpPraHN3MOB.

OK 01 Tema 4.2. CocrapicHue cXeM

OK 02 [Monmynsmus, COOO0IIEeCTBa, | KPYTOBOPOTA BEIIECTB,

OK 07 9KOCHUCTEMBI UCIIOJIb3Ys MaTepHuabl

JICKITUH.
Pemenue MIPAKTHKO-
OPHUEHTUPOBAHHBIX PACUETHBIX
3aaHui o MEPEHOCY
BEIIECTBA H  DJHEPrUU B
DKOCHCTEMax C COCTaBJICHUC
TPOUIECKUX neneun u
ApaMux O6romMaccsl u
SHEPTHUH.

OK 01 Tema 4.3. OnennBaeMasi IUCKYCCHSI.

OK 02 buocdepa - rinobanbHas | Tecr.

OK 07 9KOJIOTHYECKas CHCTEMA. Pemenue TIPAKTHKO-
OPUEHTUPOBAHHBIX PACUETHBIX
3a1a4 Ha ornpezeNneHue
IIOHIAAM  HACAKIACHUM  AJs
CHIDKCHHUS KOHIEHTpaluu
YIJIEKUCIIOTO rasa B
aTMocdepe CBOEro peruoHa
IPOXKUBAHUSI.

OK 01 Tema 4.4. Tecr.

OK 02 Biusinue antponoreHHsIX ¢akTopoB | Pemenue MIPAKTHUKO-

OK 04 Ha Ouocadepy. OPHEHTHPOBAHHBIX PACUYCTHBIX

OK 07 3aaHU 10  COXPAHEHUIO
MPUPOJIHBIX PECYPCOB CBOETO
peruoHa mpo>KMBaHUS.

OK 02 Tema 4.5. OueHuBaemasi JUCKYCCHUS

OK 04 BiusiHue conmaabHOAKOJIOTHYSCKUX | BBITTOTHEHUS  MPaKTHYECKUX

OK 07 (hakTOpOB Ha 3I0POBBE UETOBEKA 3a/laHUM: "Onpenenenue

CYTOYHOTO palMoHa NUTaHus",
"Co3gaHue UWHIUMBUIYAIBHOU
NaMsATKA [0  OpraHu3aluu
palnoHaIbHOW  (U3UYECKOM
AKTUBHOCTH"

Bremonnenune — nabopatopHoit
paboThI Ha BHIOOP:
"YMcTBEHHAas
paboTocmnocoOHOCTB",
"Brnusiaue a0MOTHUYECKHUX
(bakTOpOB Ha yelOBEKa(HU3KHE
U BBICOKHE TeMIeparyphl)"
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IIpodeccuonanbHo- 3amura Keiica: mpeicTaBlIeHNe

OPHEHTHPOBAHHO CO/lepPKaHHUE pE3yJAbTAaTOB PEILIEHUS KEMCOB

Pa3zpnes S. buosiorusi B Ku3HU (BBICTYILIICHUE c
Ipe3eHTalMen).

OK 01 Tema 5.2.4. BoinonHenue kelica Ha aHaIu3

OK 02 [IpompbinuieHHast OMOTEXHOJIOTHS uHpOpMAlUK O  Pa3BUTHH

OK 04 IIPOMBILUIEHHOU
OMOTEXHOJIOTUH (10 Tpymmnam),
IPEJICTaBICHUE  Pe3yJIbTaTOB
pEeLICHUST KENCOB.

Paznen 6. bBuoskosoruyeckue | [IpencraBinenue pe3ynbraToB
HCCJIeJ0OBAHUA BBITIOJTHEHMSL.

OK 01 Tema 6.1. Boinonnenne  1abopaTopHBIX

OK 02 OcHoBHbIE METO/bl | paboT Ha BBIOOD B

OK 04 OMOSKOJIOIMUECKUX UCCIIeI0BaHNUN MUHUTPYIIAaXx:

OK 07 BnusHue Ttemmeparypbl  Ha
pocT W  (DU3HOJIOTHUECKYIO
aKTUBHOCTh JPOKKEBBIX
KJIETOK.

Binsinue yrineBosoB Ha pocT U
(bU3N0IOrHUECKYIO
aKTUBHOCTh JPOKEBBIX
KJIETOK.

Coueranue BIIUSTHUS
TEeMIIepaTypbl U YIJI€BOJOB Ha
pocT W  (DU3UOJOTHUECKYIO
aKTUBHOCTh JPOKKEBBIX
KJIETOK.
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