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1. TMACHOPT PABOYEM ITPOI' PAMMBI
YUYEBHOM JJUCHUIIJIMHBI « BUOJOT US1»

1.1. O6aacTh NpUMEHEHUSI TPOTPAMMBI

[Iporpamma o6mieo0pa3zoBaTeaIbHON yueOHON TUCHUIITMHBI «buoiorusy» npeaHa-
3HAY€HA IS U3YYEHHUS MAaTEMAaTUKH B MPO(PECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHH-
3alUAX, PeaTu3yIuX 00pa30BaTeIbHYIO MPOrPaMMy CPETHETO OOIIero 0Opa3oBaHUS
B IIpelneiax OCBOCHUSA IMPOrpaMMbl TMOJATOTOBKH CHEIMATUCTOB CPEIHEr0 3BeHa
(IITICC3) CIIO na 6a3e 0OCHOBHOT'O OOIIEro 00pa3oBaHUsS MPU MOATOTOBKE KBATH(U-
[IUPOBAHHBIX Pa0OUNX, CIYKAIIKUX U CIICHUATHCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii @I'OC cpennero oduero oopa-
30BaHUs, MPEIBIBISEMBIX K CTPYKTYpE, COACPKAHHUIO U pe3yJbTaTaM OCBOCHHUS ydeO-
HOWM ucuuUIIuHbl «bronorus», 1 B cOOTBETCTBUM ¢ PekoMeHIanusIMu 1Mo peain3aiuu
cpenHero obmero oOpa3oBaHMsI B Ipelenax OCBOEHHUS 00pa30BaTElIbHBIX MPOrpaMM
CpeaHero npogeccuoHanbHOro 00pa3oBaHus Ha 6a3e OCHOBHOIO OOLIEro 0Opa3oBaHUs
c yueToMm TpeboBaHUM (elepanbHBIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAaHIAPTOB
U TI0JTy4aeMoi podeccuy Uii CHelHaTIbHOCTU CPEIHEro MpodeccuoHanbHOro o0pa3o-
BaHud (MuchbMo JlenaprameHTa rocy1apCTBEHHOU MOJUTHKHU B cpepe cpeHero nmpodec-
CHOHAJIBHOTO OOpa3zoBaHus U mpodeccuoHanbHOro 00yuenus Munmnpocsemienus Poc-
cum ot 03 mapta 2023 r. Ne 05-592).

B mporpaMMmy BKIIIOYEHO colepkaHue, HampaBICHHOE Ha ()OPMUPOBAHUE Y CTY-
JICHTOB KOMIIETCHIIMI, HeoOXoauMBIX st kauecTBeHHOro ocBoeHus IITICC3 CIIO na
0a3e OCHOBHOTO O0IIEro 00pa3oBaHUs ¢ MOJIYYEHHUEM CPEIHETO 0011ero o0pa3oBaHusl.

1.2. MecTo y4eOHOH JUCHUIIIMHBI B CTPYKTYpPe OCHOBHOM MpodeccuoHalIbLHOI
00pa3oBaTeIbHOM MPOrpaMMBbI

OO6meoOpa3oBaTenbHas ydyeOHas AUCHMIUIMHA «bBHONOTHS» B COOTBETCTBUU C
®OI'OC COO 0oTHOCHUTCSA K €CTECTBEHHO-HAYYHBIM MPEIMETaM U BXOJUT B IMKJ 0OIIIe-
o0pa3oBaTeNbHON TOJATOTOBKM B COCTaBe OOmMHUX 0O0Ie00pa3oBaTeNbHbIX YYEOHBIX
TUCITUTUINH, (POPMHUPYEMBIX U3 00s3aTeNbHBIX TTpeaMeTHbIX obnacteit ®I'OC cpennero
o01ero 00pa3oBaHusl.

[Iporpamma MOKET HCHOJB30BAaThCS APYTMMHU TpodeccroHaIbHBIMU 00pa3oBa-
TEIHHBIMH OPTAHU3AIUSIMHU, PEAUTU3YIOIIMMHU 00pa30BaTEIbHYIO MPOTPaMMy CPETHETO
obmero obpazoanusa B npeaenax ocBoenus OITOIT CIIO Ha 6a3e 0CHOBHOIO OOIIETO
o0pa3oBaHus.

OobmeoOpa3oBaTtenpHas AuCHUIINHA «buonorusy sBiseTcss 00s3aTenbHON da-
CTBIO 0011€00pa30BaTENBHOTO IUKIAa 00pa30BATENBbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC no npodeccuun 09.02.11 PazpaboTka u ynpasiieHHE NPOrpaMMHBIM 00eCIIeUeHU-
eM.



1.3. lean u miiaHupyemblie pe3yJabTATbl OCBOEHUS TUCIHUIJIMHBI:

Co,uepncaHHe IMporpaMMbI «buonorusy HaIrpaBJICHO Ha AOCTHMXKCHHC CICAYIOIIHNX

HeJen:

»

nosiyueHue (yHIaMEHTANIbHBIX 3HaHUM O Oumojormueckux cucremax (Kmerka,
Opranmsm, [lomynsuus, Bun, Dkocucrema); UCTOPUU pPa3BUTHS COBPEMEHHBIX
IPEICTaBICHUN O KUBOW MPUPOJIE, BBIAAIOIIUXCS OTKPBITUAX B OHOJIOTHYECKOM
HayKe; poJii OMOJIOTUYECKONW HayKd B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEH-
HO-HAy4YHOU KapTUHBI MUPA; METOJaX HAyYHOTO MO3HAHMS;

OBJIaJICHHE YMEHUSMU JIOTHYECKHA MBICIUTH, 000OCHOBBIBATH MECTO U POJIb OHUOJIO-
TUYECKUX 3HAHWW B MPAKTUYECKOW NESATEIbHOCTH JIIOJIEN, Pa3BUTUU COBPEMEH-
HBIX TEXHOJIOTHH; OMPEEsATh KUBbIE OOBEKTHI B MPUPOJIC; MPOBOAUTH HAOIIO-
JI€HUS 32 DKOCUCTEMaMH C LEJIbI0 X OMUCAHUS U BBISBICHUS €CTECTBEHHBIX U
AHTPOIIOTCHHBIX U3MEHEHUI; HAXOJAUTh U aHAIU3UPOBATH MHPOPMAIIUIO O HKUBBIX
00BEKTaX;

pa3BUTHE TMO3HABATEIILHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKHUX CIIO-
coOHOCTEM, 00yJaromuxcsi B MPOIEcce U3ydeHUs OMOIOTUYECKUX SIBIICHUM; BbI-
JAIOLIUXCSl JOCTHKEHUN OMOJIOTHH, BOIIEIIINX B OOIIEYEIOBEUECKYIO KYIbTYPY;
CJIOKHBIX U MMPOTUBOPEUYMUBBIX MYTEW Pa3BUTHUS COBPEMEHHBIX HAYYHBIX B3IJISOB,
ujeil, TCOpUi, KOHIIEIINH, TUNOoTe3 (0 CYIIIHOCTH U TIPOUCXOXKIECHUH KU3HU, Ye-
JIOBEKA) B X0J1€ pabOThI C pa3IMYHBIMA UCTOYHUKAMHU MH(OpMaluu;

BOCITUTAaHUE YOEKICHHOCTH B HEOOXOJUMOCTH TO3HAHUS >KHUBOW TMPUPOIBI,
HEO0OXOAMMOCTH PallMOHAIBHOTO MPUPOAOIOIb30BAHUSA, OEPEKHOIO OTHOIICHHUS
K MPUPOJIHBIM pecypcaM U OKpYXkarolled cpeie, COOCTBEHHOMY 3/10POBBIO HC-
M0JIb30BAaHUE MPUOOPETEHHBIX OMOJIOTMYECKUX 3HAHUM M YMEHUU B MOBCEIHEB-
HOWM >KM3HM ISl OLICHKU TIOCIJICJICTBUU CBOEH JESITENBHOCTH (M NEATEIbHOCTH
JIPYTUX JIOJIeH) 10 OTHOIICHUIO K OKPY’KAloIel cpefie, 310POBbIO APYTUX JIFOAeH
U COOCTBEHHOMY 3J0pPOBBIO; OOOCHOBaHME U COOJIIOJIEHUE MEp MPOPUIAKTUKH
3a00s1eBaHUM, OKa3aHUE TIEPBOM TOMOIIY MPU TPaBMaxX, COOJIIOICHUE TPABHII 110-
BEJICHUS B IPUPOJIE.

OcBoenue coaepkanus ydeOHOW mucuuIUiiHbl «buosnorus» obecrieunBaeT

JOCTHIKCHUC CTYACHTAMU CIICAYIOINUX PC3YJIbTATOB:

JIUIYHOCTHBIX!

»

(opMupOBaHUE UyBCTBA TOPJIOCTH U YBAXKEHUS K UCTOPUU U TOCTHIKEHHUSM OTE-
YeCTBEHHON OMOJIOrMYECKO HAYKU;

MPEJICTABIICHHS O LEJTOCTHOM €CTECTBEHHOHAYYHOU KapTUHE MHUPA;

IIOHMMAaHUE B3aWMOCBS3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, UX BIMS-
HHUsI HA OKPYKAIOIYIO Cpeay, SJKOHOMUYECKYIO, TEXHOJIOITHYECKYI0, COLUAIBHYIO
Y 3TUYECKYIO Chepbl AeITETbHOCTH YEIOBEKA;



CIIOCOOHOCTH HCIIOJIB30BaTh 3HAHHS O COBPEMEHHOW €CTECTBEHHO-HAyYHOU Kap-
THUHE MUpPa B 00pa30BaTeNIbHOW U MPO(EeCCHOHATBHON NeSTETLHOCTH;
BO3MOYKHOCTH MH(OPMAIMOHHOW Cpelbl Ui 00ecredeHus] MpOoAyKTUBHOTO ca-
MOOOpa30BaHMUS;

BJIQJICHUE KYJIbTYPOU MBIIUIEHHUS, CIIOCOOHOCTh K 00OOIIEHHUIO, aHaJIn3y, BOC-
NPUATUIO HPOPMAIIMU B 00JIACTH €CTECTBEHHBIX HAYK, IOCTAHOBKE IIEJIM M BhI-
Oopy myTeii ee TOCTHKEHHUS B IPoecCHoHaIbHOM chepe;

CIOCOOHOCTh PYKOBOZCTBOBAThCSI B CBOEH JIEATEIBHOCTH COBPEMEHHBIMH MPHH-
[IUIIaMU TOJICPAHTHOCTH, JUAJIOTa U COTPYAHUYECTBA; TOTOBHOCTh K B3aUMO/ICH-
CTBHIO C KOJIJIETaMH, paboTe B KOJUIEKTHBE;

TOTOBHOCTh HMCIOJIb30BaTh OCHOBHBIE METOJbI 3allUThl OT BO3MOKHBIX TOCIEA-
CTBUI aBapuid, KaTacTpo, CTUXUUHBIX OEICTBUN;

oOjanaHue  HaBblkamMM  Oe3omacHo  pabOTBl  BO  BpEMsl  NPOEKTHO-
MCCJIEI0BATENbCKOW M AKCIIEPUMEHTAIBHON JeATEIbHOCTH, MPU HCIOJIb30BaAHUU
1a00paTOPHOTO 000PYOBAHUS;

CIIOCOOHOCTh MCHOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B IMPAKTUYECKOU
NEATEIbHOCTH U TMOBCEIHEBHOM XU3HMU ISl COOJIOJAEHUS Mep NpO(UIAKTHKU
OTpaBJICHUN, BUPYCHBIX U JIPYIHMX 3a00J€BaHUI, CTPECCOB, BPEAHbBIX IPUBBIYEK
(KypeHus, akoroian3mMa, HapKOMaHHH);

IpaBUJI IOBEJICHUS B IPUPOIHOM Cpele;

TFOTOBHOCTh K OKa3aHHUIO MEPBOW MOMOIIM IpPU TpaBMaX, MPOCTYIHBIX U APYTUX
3a00JIeBaHUAX, OTPABICHUSAX MUIIEBBIMU IPOAYKTAMU;

MeTalpeaAMETHLIX:

»

OCO3HaHMWE COIMATBHON 3HAYUMOCTH CBOEH Mpodeccuu/crenuaibHOCTH, 00Iaaa-
HUE MOTHUBAIMEH K OCYIIECTBJICHHIO MPO(EeCCUOHATBHOU JEATEIHLHOCTH;, MOBBI-
IIICHUE WHTEJJICKTYaIbHOTO YPOBHS B TIPOIIECCE U3YUCHHS OMOJIOTHYECKUX SIBJIC-
HUM; BBIJAIOMIMXCS JOCTUKEHUM OMOJIOTMH, BOIIEAUINX B OOIIEUETIOBEUECKYIO
KYJbTYPY; CIOXHBIX U MPOTHBOPEUYMBBIX MYTECH Pa3BUTHS COBPEMCHHBIX HayY-
HBIX B3TJIAJIOB, HJICH, TCOPUMA, KOHIICTIINMI, TUIIOTE3 (O CYINTHOCTH U TIPOUCXOXK ]I C-
HUU KU3HH, YEJIOBEKA) B X0/€ padOThl C Pa3IMUHBIMU MCTOYHMKAMU UH(OpMa-
L,

CIIOCOOHOCTh OPraHU30BLIBATH COTPYAHUYECTBO €IUHOMBIIIICHHUKOB, B TOM
YHUCJIC C HCIIOIB30BAHUEM COBPEMEHHBIX MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;

CIIOCOOHOCTh TOHUMATh MPHUHIUIBI YCTOMUYUBOCTH W TPOAYKTUBHOCTH >KHUBOM
IPUPOJIbI, TYTH €€ U3MEHEHUs TOJ| BIMSHUEM aHTPOIOTEHHBIX (PaKTOPOB, CIO-
COOHOCTb K CHCTEMHOMY aHaJHU3y TJ100aJbHBIX HKOJIOTUYECKUX POOIIeM, BOIIPO-
COB COCTOSIHUSI OKpPY>KalOIllel Cpebl U PAllMOHATIBLHOTO MCIIOJIB30BAHUS IPUPOJI-
HBIX PECypCOB;



yMeHUE 00OCHOBBIBATh MECTO M POJIb OWOJIOTHYECKUX 3HAHWI B MPAKTUYECKOU
NEATEIbHOCTH JIIOJIeH, pa3BUTUU COBPEMEHHBIX TEXHOJOTHI; ONPEAEISTh )KUBbIE
00BEKTHl B MPHUPOJIC; MPOBOAUTL HAOTIONEHUS 3a IKOCHUCTEMaMHU C IEIbI0 MX
OMKCAHMS U BBISBJICHUSI €CTECTBEHHBIX U aHTPOIIOTCHHBIX U3MEHEHUHN; HAXOAUTh
U aHAJIM3UPOBATH HH(POPMAIIHMIO O KUBBIX 00HEKTAX;

CIIOCOOHOCTH NMPUMEHATHh OMOJIOTMYECKHE U HKOJIOTHYECKUE 3HAHUA ISl aHaln3a
NPUKJIAJAHBIX MPOOJIEM X03UCTBEHHON JESTEIHHOCTH;

CIIOCOOHOCTh K CaMOCTOSITEIbBHOMY TMPOBEJECHUIO HCCIEIOBAaHUM, MOCTaHOBKE
€CTECTBEHHO-HAYYHOTO AKCIIEPUMEHTA, UCIIOJIb30BAHUIO HH(POPMAITMOHHBIX TEX-
HOJIOTUM JIJISl pENIEHUsI HAYYHBIX U MPOo(ecCuOHaNbHBIX 3a/a4;

CIIOCOOHOCTH K OIIEHKE 3TUYECKUX ACIEKTOB HEKOTOPBIX MCCIIEAOBAHUN B 00Ja-
CTH OMOTEXHOJIOTHH (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOJIOTBOPEHUE);

NMpEAMETHBIX

»

c(hOpMHUPOBAHHOCTh MPEACTABICHUN O POJM U MECTE OMOJIOTUU B COBPEMEHHOM
Hay4YHOU KapTUHE MHUPA; TOHUMAaHUE POJIK OMOJIOTUU B (POPMUPOBAHUU KPYT030-
pa 1 GyHKIIMOHAIBHOU IPAMOTHOCTH JIJIsl PEIICHUS] MPAKTHUYECKUX 3a/1a4;
BJIaJICHHE OCHOBOIIOJIATralolMMK MOHATUSMU U MPEACTABICHUSIMU O KUBOU MPHU-
poJie, €€ YPOBHEBOM OpraHu3alliyi U SBOJIOINN; YBEPEHHOE MOJIb30BaHUE OHOJIO-
TUYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOM;

BJIQJICHUE OCHOBHBIMH METOJIaMH HAYYHOT'O IIO3HAHUS, HCIOJIb3yEMbIMU IIPU
OMOJIOTUYECKUX HCCIICIOBAHUSX KUBBIX OOBEKTOB U KOCUCTEM: OMTUCAHUEM, U3-
MEpEHHEM, TPOBEJCHUEM HAOIIOJICHUM; BBIABICHUE U OIICHKA aHTPOMOTECHHBIX
W3MEHEHU B IPUPOJE;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBSICHATH PE3YJIbTaThl OUOJOTUUECKUX DKCIEPH-
MEHTOB, pelllaTh dJIEMEHTapHbIC OMOJIOTUYECKHUE 3a/1auu;

c(hOpMHUPOBAHHOCTh COOCTBEHHOM MO3UIIMU MO OTHOIICHUIO K OHMOJIOTHYECKOU
uH(pOpMAINK, MOJy4yaeMOW U3 Pa3HBIX HCTOYHUKOB, TJI00ATBHBIM JKOJIOTHYE-
CKHUM TMpoOJIeMaM U MyTsIM UX PEIIeHUsI.



IInanupyemMble pe3yJbTaThl 0CBOCHHS 001e00pa3oBaTeIbHON AUCHMILIMHBI B c00TBeTcTBHH ¢ PT'OC CIIO 1 Ha ocHoBe PI'OC COO

O01me KoOMIeTeH-
1107071

l'[.na}mpyeMLIe pe3yJabTaThbl

O0mme (TMYHOCTHBIE, MeTanipeaMeTHbIe (Y'Y 1))

JAucnunimHapHblie (MpeaMeTHbIE)

OK 01. Beibupats
CHOCOOBI PelICHHUs
3aza4 npodeccuo-
HaJIbHOW JI€SITENBHO-
CTH MPUMEHUTEILHO
K pa3JIMYHbIM KOH-
TEeKCTaM

B yacTu Tpy0BOI0 BOCIUTAHMS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTU MacTep-

CTBa, Tpy0Jt00ue;

- TOTOBHOCTh K AKTUBHOH ACATCIHLHOCTH TCXHOJIOTH-

YECKON M COLMAJILHOM HANpPaBICHHOCTH, CIIOCOOHOCTH

WHULIUUPOBATH, TJIAHUPOBATh M CAMOCTOSATEILHO BbI-

MOJIHATH TaKYyIO JIEATEIbHOCTb;

- UHTEpec K pa3nu4yHBIM  cepam
po¢eCCUOHAIBHON NEATETHHOCTH,

OBnaneHue yHUBEPCAIbHBIMU YYCOHBIMU T1O3HABA-

TENbHBIMHU JECUCTBHSMM:

a) 0a30BbIe JJOTHYECKHUE JIeliCTBHSI:

- CaMOCTOATEIbHO  (OPMYIUPOBATH M aKTyaJIHU3H-
poBath MpodIeMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIM MPU3HAK WM OCHO-
BaHUA U CpaBHEHUS, Kiaccudukanuu u o6001ie-
HUSL;

- OTIPENENATh 1EeNU AeATEIbHOCTH, 3a/1aBaTh MapaMeT-
PBI U KPUTEPUH MX JOCTHKCHHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHUs B pac-
CMaTPUBAEMBIX SIBICHUSIX;

- BHOCUTh KOPPEKTHBBI B JAESTEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIHTATOB IIEJISIM, OIIEHUBATH PUCKU
IMOCIICACTBUI IEITECIbHOCTH,

- pa3BUBaTh KPEAaTHBHOE MBIILICHUE TIPH perlie-

HUU )KU3HEHHBIX MTPOOIIeM

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

- BJIAJETh HAaBBIKAMU Y4YeOHO-HCCIIEOBATEIHCKON U
MIPOEKTHOM N1E€ATEIbHOCTH, HABbIKAMU pa3perieHus
npo0Oem;

chOpMUPOBAHHOCTh 3HAHUW O MECTE€ U PO OUOJNOTMH B CHUCTEME
Hay4YHOTO 3HaHUS; QYHKIIMOHATBHONW TPAMOTHOCTH YeJIOBEKa IS pe-
LICHHS] )KU3HEHHBIX TPO0OIieM;

c(OpPMHUPOBAHHOCTh YMEHHSI PACKPHIBATh COJIEPKAHUE OCHOBOIIOJIA-
raromMx OWOJOrMYECKUX TEPMHUHOB W TIOHSTHUH: KHU3HB, KIETKA,
TKaHb, OpPTaH, OPraHU3M, BUJI, MOIYJISAIMUSA, YKOCUCTEMA, OUOIEHO3,
ouocdepa; Merabosm3M (OOMEH BEIIECTB M IPEBPAILICHUE YHEPTUH),
roMeocTas (caMoperyJssnus), OnocuHTe3 OeKa, CTpyKTypHasi OpraHu-
3alUsl JKUBBIX CUCTEM, JUCKPETHOCTb, CAMOPETYJIALMS, CAMOBOCIIPO-
u3BeJieHue (PerpoayKIHs), HacaeACTBEHHOCTh, H3MEHUNBOCTh, YHEP-
r03aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3ALINS;
c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATH COJIEpKAaHUE OCHOBOTIOJIA-
raroMMX OMOJOTHYECKUX TEOPUN U THUIOTE3: KIETOYHOH, XPOMOCOM-
HOW, MyTAI[MOHHOM, 3BOJIIOLIMOHHOW, TPOUCXOKICHUS KU3HU U YEIO-
BEKa;

c(hOpMHUPOBAHHOCTH YUEHHUS PACKPBIBATH OCHOBOTIOJATaroNue O1oI0-
ru4ecKkue 3aKoHbl U 3akoHoMepHocTH (I'. Mennens, T. Moprauna, H.I.
Bagsunosa, D. I'ekkens, @. Mromnepa, K. bapa), rpanuiisr ux npume-
HUMOCTH K JKUBBIM CUCTEMaM;

MpuoOpeTeHrne OmbITa TPUMEHEHUS OCHOBHBIX METOJI0OB HAYYHOTO
MO3HAHUS, UCTIOIB3YEMbIX B OMOIOTHH: HAOTIOACHUS M OMTUCAHUS KU-
BBIX CHCTEM, MPOIECCOB M SIBJICHWW; OpPraHU3alMH W TPOBEIACHUS
OMOJOTUYECKOTO IKCIEPUMEHTA, BBIABI)KCHUS THIIOTE3, BBISBICHUS
3aBUCUMOCTH MEXAY HCCIEAYEMBIMH BEIIMUYMHAMH, OOBSICHEHUS TIO-
Ty4EHHBIX Pe3ylbTaTOB U (POPMYITUPOBAHUS BHIBOJIOB C HCIIOJIB30BA-
HHEM Hay4HBIX MMOHSITHI, TEOPUI U 3aKOHOB;

c(hOPMHUPOBAHHOCTh YMEHUS BBIJICISATH CYIIECTBEHHBIE MPU3HAKH BH-
PYCOB, KJIIETOK MPOKAPUOT U 3YKAPUOT;

OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, BUOB, OHOTeoIIe-
HO30B U HKOCHCTEM; OCOOEHHOCTH MPOILIECCOB OOMEHA BEILECTB U




- BBIABJIATH MPUYMHHO-CIIECJCTBEHHBIE CBS3M M aKTya-
JIM3UPOBATH 3adavy, BbIABUI'aTb T'HIIOTE3Y €€ PCIIC-
HUS, HAXOJUTh AapryMEHThI IS JI0Ka3aTelIbCTBa
CBOUX YTBEPKJEHUH, 3a7aBaTh MapaMeTPhbl U KPUTE-
puH peLIeHu;

- aHAJIM3UPOBATh MOJYYEHHBIC B XOJ€ PEIICHHS 3aja-
4qn pe3yJibTaTbl, KPUTUYCCKHN OLICHUBATH HUX OOCTO-
BEPHOCTD,

- HNPOrHO3UpPOBATH UBMCHCHUC B HOBLIX YCIIOBUAX;

- YMeThb MEpPEeHOCUTh 3HAHUS B IO3HABATEIBbHYIO U
IMPAKTUYCCKYIO 06HaCTI/I KHU3HECACATCIIbHOCTH,

- YMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMET-
HBIX 00JIacTeii;

- BBIIBUTATh HOBBIC UJCH, IIPEJiaraTh OPUTHHAIbHBIC
IOAXOAbI U pELICHUS;

- CIIOCOOHOCTBH MX HCIIOJb30BAaHMS B ITO3HABATEIIHLHOM
Y COIIMAIbHOM MPAKTHUKE

MpeBpalleHs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTHYECKOTO H
HHEPreTU4YecKOro oOMeHa, XeMOCHHTEe3a, MHUTO03a, Meio3a, OIuIoI0-
TBOPEHHSI, PA3BUTUS U PA3MHOXKCHHS, WHIUBUAYAJIHLHOTO DPa3BUTHS
opranusMa (OHTOreHe3a), OOpHObI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO
oT0opa, BU000pa30BaHus, IPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpejie
oOuTaHUsl, BIUSHUS KOMIIOHCHTOB 3KOCHCTEM, aHTPOTIOTCHHBIX U3MeE-
HEHHWI B 3KOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB H
npeBpaileHe YHeprun B ouocdepe;

Cc(OPMHPOBAHHOCTh YMECHHS PElIaTh OMOJOTHUYECKUE 3a7auH, COCTaB-
JSTh TCHOTHITMYECKHUE CXEMBI CKPCIIMBAHUS JUISI Pa3HBIX THIIOB
HACJICJIOBaHMsI TIPU3HAKOB y OPraHU3MOB, COCTaBJISTh CXEMbI IIEPEHO-
ca BEIIECTB M SHEPTUU B dKOCHCTEMaXx (MU IMUTaHUs, THINEBHIC Ce-
TH)

OK 02. cnomns3o-
BaTh COBPEMEHHBIE
CpeZcTBa IOUCKaA,
aHalM3a ¥ UHTEepIpe-
Tauu HHPOpMaIHH
U UTHQOpPMAIMOHHBIE
TEXHOJIOTUH IS BbI-
TIOJTHEHUS 33124
npodhecCHOHANBHOM
JeSITeTbHOCTH

B o6nacTy IeHHOCTH HayYHOT'O O3HAHUS:

- c(OpPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBET-
CTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH
U OOILIECTBEHHON NMPAKTHUKH, OCHOBAHHOT'O Ha JHajore
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa
B MOJIMKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE $I3bIKOBOM M YHTATEINb-
CKOM KYJBTYpBI KaK CpPEJICTBA B3aUMOJECHCTBUS MEXIY
JIObMHU U TO3HAHUS MHUpPA; - OCO3HAHME LIEHHOCTH
HAyYHOW JESATENBHOCTH, T'OTOBHOCTH OCYILECTBISATh
MPOEKTHYIO U MCCIIEAOBATEIbCKYIO JEATEIbHOCTh UH-
JTUBHUYaJIbHO U B IPYIIIE;

OBnaneHre YHUBEpPCAIbHBIMU Y4YeOHBIMHM I103HaBa-
TEJIbHBIMU JICHCTBUSIMHU:

B) pabota c uHbopMaIuei:

- BJIQZICTh HABBIKAMHU TMOJTyYCHHs] MH(OPMAIUH U3 HC-
TOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTB-
JSATh TIOUCK, aHAIN3, CHCTEMATU3alluI0 U UHTEpIIpETa-

Cc(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH OLIEHWBATh MH(OPMAIIHIO
OMOJIOTMYECKOr0 COJEp)KaHUs, BKIIOYAIOIIYIO IICEBJOHAy4YHBIE 3Ha-
HUS M3 Pa3IM4YHBIX MCTOYHMKOB (CpeicTBAa MaccOBOM HH(OpMaIuH,
Hay4YHO-TIONYJISIPHOE MaTepHallbl);

MHTEPIPETUPOBATh ITUYECKUE ACIIEKTHI COBPEMEHHBIX MCCIIEIOBAHNN
B OMOIOTHY, MEIUIIMHE, OMOTEXHOJIOTHH;

paccMaTpuBaTh TI00aTbHOE HKOJOTHYECKUE MPOOIEMbl COBPEMEHHO-
CTH, GOpPMHPOBATH 11O OTHOILIEHUIO K HUM COOCTBEHHYIO MMO3HULIUIO;
c(OPMHPOBAHHOCTh YMEHHI CO3/aBaTh COOCTBEHHBIE MMCbMEHHBIE U
YCTHBIE COOOIIIEHUS Ha OCHOBE OMOJIOrMYecKOd MH(OpMaluu U3 He-
CKOJIbKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATUHHBIN amma-
pat 6uosoruu




U0 MHPOPMALMU Pa3IIMYHBIX BUIOB M (QOPM Ipej-
CTaBIICHHUS,

- CO3/1aBaTh TEKCTHI B Pa3JIMYHBIX (popMaTax ¢ y4eTom
Ha3zHaueHUs MH(OPMAIMK U 1IeJIEBOW ayJUTOPUH, BBI-
Oupasi onTUMANBbHYIO (hOpPMY TIPEICTABICHHUS U BH3Ya-
JU3alMK; - OLEHUBATh JOCTOBEPHOCTD, JISTHTUMHOCTh
UHPOPMAIINHU, €€ COOTBETCTBUE IPABOBHIM U MOpAJIb-
HO-3THYECKHM HOpMaM;

- HCIIOJIb30BaTh CpeACTBa WH(POPMAIIMOHHBIX M KOM-
MYHUKAIIMOHHBIX TEXHOJOTHHA B PEIICHUH KOTHUTHB-
HBIX, KOMMYHUKAaTUBHBIX ¥ OPraHU3aIlMOHHBIX 3214 C
coOnrofieHMeM TpeOOBAaHUN DSPrOHOMHKHM, TEXHUKU
0€30IaCHOCTH, TUTHEHBI, PeCypcocOepeKeHus, MPaBo-
BBIX M 3TUYECKHX HOPM, HOPM MH(OPMAIIMOHHON 0e3-
OIaCHOCTH,

- BJIAJCTh HAaBBIKAMHU DPACIO3HABAHMS W 3AIIUTHI WH-
dbopmaruu, nHGOPMAMOHHONW 0€30MacHOCTH JUYHO-
CTH.

OK 04. O¢ddexruBHO
B3aHUMOJICHCTBOBATh
1 paboTaTh B KOJIJIEK-
THUBE U KOMaH]IE

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOATEIIb-
HOCTH U CaMOOIIPEIEICHUIO;

- OBJIQJICHWE HaBBIKAMH Y4e€OHO-HMCCIIEeI0BATENbCKOM,
MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

OBnajgeHue  yHHMBEPCAJIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) coOBMECTHas IeITEIIbHOCTD:

- IOHUMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMaH/I-
HOW U MHAUBHUAYAILHON pabOTHI;

- NIPUHUMATh €I COBMECTHOW NESITEILHOCTH, Opra-
HU30BbIBATh U KOOPJIAWHHUPOBATH ACHUCTBUS IO €€ 10-
CTWKEHUIO: COCTaBJIATh IUIAaH JEUCTBUM, pacrpese-
JSTh POJIK C YY€TOM MHEHHH YYaCTHHUKOB OOCYXIATh
pe3ynbTaThl COBMECTHOM pabOTHI; - KOOPAMHHPOBATH
U BBHITIOJHATH PadOTy B YCIOBUSAX PEaTbHOTO, BHPTY-
aJTHbHOTO ¥ KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYLIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBE-

pUOOpeTeHUe OIbITa IPUMEHEHNSI OCHOBHBIX METOJIOB HAyYHOTO I10-
3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHMU: HAOMIOJEHUS U OMMCAHUS KU-
BBIX CHCTEM, IPOLECCOB M SBIEHUN; OpPraHU3allMM U IPOBEIACHUS
OMOJOTMYECKOI0 3KCIEPUMEHTA, BBIABM)KEHUS THIIOTE3, BBISABICHUS
3aBHCUMOCTH MEXJy HCCIIEAYyEeMbIMU BEIUYMHAMH, OOBSICHEHUS IO-
Jy4YEHHBIX Pe3ylbTaTOB U (POPMYIUPOBAHUS BHIBOJIOB C UCIIOJIb30BA-
HHUEM HAay4YHBIX IIOHATUH, TEOPUHN U 3aKOHOB
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JICHHE B PA3JIMYHBIX CUTYalUsAX, NPOSBIATH TBOpYE-
CTBO ¥ BOOOpa)KeHHE, ObITh MHUIIMATUBHBIM
OBnajgeHue  YHUBEPCAIbHBIMU  PEryJIATUBHBIMU
JEUCTBUSAMU: T) IPUHATHE CE0s U APYTHX JIIOJICH:

- IPUHUMATh MOTHBBI U apryMEHThl JIPYTUX JrOJEH
IIPYU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

- NIpU3HaBaTh CBOE IIPABO U MPaBO JPYTUX JIOAEH Ha
OIINOKH;

- pa3BHUBaTh CIIOCOOHOCTb IMOHMMATh MUpP C MO3ULUHU
Jpyroro 4ejuoBeKa,

OK 07. CopneiictBo-
BaTh

COXPAaHEHHUIO OKpY-
JKaKOILEH Cpenbl, pe-
cypcocOepeKeHHtIo,
NPUMEHSTh 3HAHUS
00 U3MEHEHUH KIIH-
MaTa, IPUHIMIBI Oe-
PEKIIMBOTO MPOU3-
BOJICTBA, 3P (HEKTUB-
HO JIEUCTBOBATH B
YpE3BBIYANHBIX CUTY-
anusax

B o6nacTi 53K0510rn4eckoro BOCHUTAHUA:

- c(OPMHPOBAHHOCTh JKOJIOTUYECKOH KYIBTY-
PBl, IOHUMAaHUE BIHSHUS COLMAIBLHO-3KOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLHMAIBHOMN
cpefibl, 0OCO3HaHHE TI00aJBbHOIO XapaKTepa 3KOJIOIH-
YECKUX Mpoodiem;

- IJJAHUPOBAHHUE U OCYILLECTBICHUE NEUCTBUN B OKpY-
JKAIOILEH Cpelle Ha OCHOBE 3HaHUS LEJIeW YCTOMYHBO-
IO pa3BUTHUS YEJIOBEUECTBA;

- AaKTUBHOE HENpUATHE ACHUCTBUMN, NPUHOCSIIUX BpEX
OKpYKaroIlei cpee;

- YMEHHME MPOTrHO3UPOBaTh HEOIArONpPUATHBIE HKOJIO-
TUYECKHME MOCIEACTBUSI MTPEANPUHIUMAEMbIX JIEHCTBHM,
IIpeI0TBpallaTh UX;

- pacuIMpeHHe OIIbITa JIEATEIBHOCTH IKOJIOTMYECKOMN
HaIPaBJIEHHOCTH;

- OBJIQJICHHE HaBBIKAaMHM Y4eOHO-HMCCIIEeI0BaTENbCKOM,
IIPOEKTHOM ¥ COLMAIILHOMN NEATEIIBHOCTH

c(hOpPMUPOBAHHOCTh YYEHUS! NPUMEHATH IOJIyYCHHBbIE 3HAHHS s
OOBSICHEHUSI OMOJIOTUYECKHX IPOIIECCOB W SIBICHUH, IS MPUHSATHUS
MPAKTUYECKUX PELICHUI B MOBCEIHEBHON JKM3HU C LIENbI0 obecreye-
HUsl 0€30MaCHOCTU CBOETO 3/10pPOBbS U 370POBbsI OKPYXAIOIIMX JIIO-
nei, coOI0IeHus 30POBOTr0 00pa3a KU3HH, HOPM TPAMOTHOTO TOBe-
JICHHS B OKPY>KAIOIIEeH IPUPOIHON CPELIE;

MMOHUMAaHUsI HEOOXOJUMOCTH UCIIOJIb30BAHUS JOCTHKEHUN COBPEMEH-
HOM OMOJOTHY ¥ OMOTEXHOJOTHUM ISl palliOHAIBHOTO MPUPOIOTIOIh-
30BaHUS.
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2. CTPYKTYPA U COAEPXKAHUE YUYEBHOM IUCIHUTILINHBI

2.1. O6beM yueOHOM TMCUMILIMHBI M BUABI Y4eOHO# padoThl

Bupa yueOHoi1 padoThI Oo6bem yacos
MaxkcuMaibHasi yyeOHast HArpy3Ka (Bcero) 68
O0s13aTesibHAst ayIMTOPHast yueOHasi HArpy3Ka (Bcero) 68
B TOM YHCJIE:
TEOpPETUIECKOe 00yUeHHE 34

nabopaTopHbIe pabOThI -

MIPAKTUYECKUE 3aHATUSA 34

KOHTPOJIbHBIE padOThI -

KypcoBasi paboTa (IIpOeKT) -

CamocrosiTesibHasi paboTa o0y4yariuerocs (Bcero) -

BHeay,Z[I/ITOpHaH CaMOCTOATCIIbHAsA pa60Ta

HroroBas arrecranus B popme nud.3auera (1-if cemectp) +




2.2. TemaTnuyecKuil IVIAH Y4eOHOM TUCUUIIIMHBI

KonnyecTBo ayquTopHBIX

g YacOB MPH OYHOM (320YHOHN)
2 . dbopme oOyueHust =
* :
= 7 X < v % S
HanmenoBanune S8 S 3 5 g 2
T S | E .| 39
pa3/ieJioB M TeM S = o 2 g S| 3 =& g
S5 g | Es5| g% 5 ¢
N /M 0 o o o, E =t =
o O QM ] =S &}
X o) (e}
< o < =
p= = = =
KJIIETKA CTPYKTYPHO-
PA3JEJ 1. | ®YHKIIMOHAJIBHASA EJAUHU- 15 9 6
LA )KUBOI'O
Tema 1.1 Buosnorus kak Hayka. O0mas xa- 1 1
PAKTEPUCTHKA KU3HH
Tema 1.2 CTpYKTYpHO - pyHKIHMOHAJIBHAS 4 2 2
Opranuszanms KJIeToK
Tema 1.3 CTpYKTYpPHO - QyHKUHMOHAIbHbIE 4 2 2
(haKkTOpBHI HACTEACTBEHHOCTH
Tena 1.4 OO0OMeH BellecTB U MpeBpallieHue
JHEPIuM B KJIEeTKe 2 2
Tema 1.5 )Kmﬂeﬂum,m HUKJ KJIeTKU. Mu-
T03. Meiio3 2 2
Kourpoasnas padora 2 2
Paznea 2. Crpoenne n pyHKIHHM OPraHU3MAa 19 11 8
Tema 2.1 Crpoenne opranusma 1 1
Tema 2.2 DopMbI PAa3MHOKEHHUS OPTraHU3MOB 2 2
Tema 2.3 OnTorenes pacreHui, 2 )
JKHBOTHBIX H YeJI0BEeKa
Tema 2.4 3aKOHOMEPHOCTH HACJIEI0BAHMS 4 2 2
Tema 2.5 CuemieHHOE HacCJIeJOBaHUe 4 2 2
NPHU3HAKOB
Tema 2.6 3aKOHOMEPHOCTH H3MEHYNBOCTH 4 2 2
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KonTpoasHnas padora 2 2
PA3JEJI 3. | TEOPUSA 3BOJIIOLIUN 5 3 2
Tema 3.1 HcTopus 3BOTIONMOHHOIO YYeHHUH. 1 1
MuxposBoJronus
Tema 3.2 MaxkpossBoaounusi Bo3HuKkHOBeHue
U Pa3BUTHE )KU3HU 1 1
Ha 3eMue
Tema 3.3 IIpoucxoxaeHue 4ea0BeKa - aHTPO- 1 1
noreHe3
KonTpoasnas padora 2 2
PA3JIEJI 4. | DKOJIOT'US 13 9 4
Tema 4.1 IKog0oruveckne (PaKkTopbl U cCpeabl 1 1
JKH3HHU
Tema 4.2 Homy.siuus, 4 | 2 2
€0001IeCcTBa, IKOCHCTEMBI
Tema 4.3 buocdepa - rinodaabHass 3K0JI0TU- ) )
yeckKasl cucremMa
Tema 4.4 Bausinue anTponoreHHsIx axkro- ) )
poB Ha 0uocepy
Tema 4.5 Biusinue conuagibHO-KOJIOTHYEeCKUX ) ’
(paxkTOpPOB Ha 310POBbE YeEJIOBEKA
KonTposbnas padora 2 2
PA3JIE] 5. BHUOJIOTUA B XKU3HU 12 2 10
Tema 5.1 BuoTexHo/0ruM B JKU3HH KAKI0r0 4 2 2
Tema 5.2 buoTexHo10rnu B NpOMbIIIJIEHHO-
CTH 2 2
Tema 5.3 ConuaJbHO-)THYECKHE ACTIEKTHI 2 2
OMOTEeXHOJIOruil
Tema 5.4 bHOTEeXHO0JI0rHN U TEXHUYECKHUE CH- 4 4
CTeMbI
Bcero: | 68 68 34 34
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2.3. Conep:xanue yueonoi nucuuniannbl OYIL07 «buosorus»

Conep:kanue y4eOHOro MaTepuaia (OCHOBHOE M NMPO(PeCcCHOHATILHO-OPUEHTUPOBAHHOE), J1a-| O0beMm | DopMupyembie
HaumenoBanue 0opaToOpHbIE U NPAKTHYECKHUEe 3AaHATHS, IPUKJIAJTHON MOAYJIb (IpH 4yacoB KOMIIETEHIIUH
pa3/iesioB M TeM HAJITMYMH)
1 2 3 4
PA3JEJI 1. KIIETKA CTPYKTYPHO-®YHKIIMOHAJIBHAS EJJIUHULIA )KUBOI'O 18

Tema 1.1 OcHoOBHOE co/lep:KaHue 1 OK 2
buosorns kax Teopernueckoe o0yueHue: 1
Hayka. CoBpemeHHbIE 0Tpaciau Onosiornyeckux 3HaHUW. CBsi3b OMOJIOTMU C IPYTUMHU HayKaMu: OMOXHU-
Obmas Mmus, onodusuka, OnoHuka, reHoreorpadus u ap. Poiab u Mmecto 6uosoruu B GopMHUpPOBAHUU CO-
XapaKTEPUCTHKA | phenenHON HayYHOM KapTUHBI MUpa. YPOBHM OpraHM3allMy KMBOM Matepuu. OOLias XapakTe-
KU3HU PUCTHKA KU3HH, CBOWCTBA KUBBIX CUCTEM. XUMHYECKUH COCTAB KIIETOK
Tema 1.2 OcHoBHOE coiep:KaHue 4 OK 01
CrpykrypHo - Teoperuyeckoe odyueHue: 2 OK 02
GYHKUMOHATLHAA | K jerounan Teopus (T. LLsanm, M. [lneiinen, P. Bupxos). OCHOBHBIE [0JI0KEHHS COBPEMEHHOM OK 04
opraHusanms KJIETOYHOM TeopuH. THIIbI KJIETOYHOM OpraHM3alvK: dYKAPUOTHYECKAs W MPOKAPHOTHUECKAS.
KJIETOK OJHOKJIETOUHBIE U MHOTOKJIETOYHBIE Opranu3Mbl. CTpOEHHE MPOKAPHOTHYECKOM KieTkH. CTpo-

€HHE PYKapHOTHUECCKON KieTkH. Heknerounslie GopMbl )KU3HU (BUPYCHI, OakTeprodarn)

TIpakTHYeCcKue 3aHSITHS: 2

BupycHsle u 6akTepuanpHblie 3a06oseBanus. OO0IMe MPUHLIMIBI UCTIOJIB30BaHMS JIEKAPCTBEHHBIX

BeniecTB. OCOOEHHOCTH MpHUMEHEHHUs aHTHOWOTHKOB. IIpeacTaBieHHe YCTHBIX COOOIIEHUN C

Ipe3eHTalMel, MOATOTOBIEHHBIX MO MEPEYHIO HCTOYHUKOB, PEKOMEH/IOBAHHBIX MPENoAaBaTeIeM

«CtpoeHue KJIeTKH (pacTeHus, )KUBOTHbIE, IPUObI) U KIIETOYHBIC BKIIOUEHUS (Kpaxmai, KapoTH-

HOWJIBI, XJIOPOIIACTHI, XPOJIOILIACTHI)»
Tema 1.3 OcHOBHOE co/Iep:KaHue 4 OK 01
CTpyKTYpHO - Teopernyeckoe o0yueHue: 2 OK 02




¢pyHkumonaibHbie| XpoMocoMHasi Teopust T. Moprana. CTpoeHre XpoMocoM. XpOMOCOMHBIN Ha0Op KJIETOK, FTOMO- OK 04
(akTOpbI HACJE- | JOTMYHBIE U HETOMOJOTHYHBIE XPOMOCOMBI, TAIUIOMIHBIA U TUIUIONIHBINA Habop. HykiienHoBbIe
CTBEHHOCTH kucnotel. JJHK, PHK, HaxoxaeHue B kieTke, UX CTpoeHHe U PyHKIKUU. MaTpudHble IPOIECcCH B

KIIETKE:!

Peruukarust, 6nocunTtes Oenka, penapanus. [ eHeTHYeCKuii KoJI M €ro CBOKCTBA.

I[pakTHYeckne 3aHATHSA: 2

Pemenue 3agan Ha onpeneneHue Mocie0BaTeIbHOCTH HYKIEOTUI0B, AMUHOKUCIOT B HOPME B

cllydae U3MEHEHUs moclieoBaTenbHOCTH HykIeoTuaoB JJHK
Tema 1.4 OcHOBHOE cO/Iep:KaHue 2 OK 02
Oo0men BemecTs M | TeopeTHueckoe o0yUeHme: 2
npeBpalcHue [TonsaTh MeTaboJMM3M. ACCHMIIISIIUSA ¥ JUCCUMIIISIIIUS — JIBE CTOPOHBI MeTaboim3ma. THuIibl
IHEPIuM B KJIETKE | oOmeHa BemIecTB: aBTOTPOQHBINA U reTepoTpodHBINA, adpoOHbIM U aHa’poOHBIN. [lnacTuaeckuit

oOMeH. DoTocuHTEe3. XEMOCHUHTE3.
Tema 1.5 OcHOBHOE coJiep:KaHue 2 OK 02
KuznennbIii HMKJI| Teoperuueckoe o0yueHme: 2 OK 04
KJIeTKH. MuTo3. Knerounslii ykJ1, €ro nepuoibl. MUTO3, €ro CTaguu U NPOUCXOASIINE MTPOLIECCHI.
Meiio3 buonorunueckoe 3nauenne Muto3a. Meiio3 u ero craguu. [loBenenue xpomocom B meiose. Kpoc-

CUHIOBep. bronornyeckuii CMbICI.
KouTtpoubHasn MonekyJIpHBIIA YPOBEHb OpraHU3aluy )KUBOTO 2
padora
Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa 20
Tema 2.1 OcHOBHOE co/lep:KaHue 1 OK 02
Crpoenne Teopernueckoe ody4eHue: 1 OK 04
opranu3ma MHOroKIeToOYHble OpraHu3Mbl. B3anMOCBSI3b OpraHOB U CUCTEMBI OPraHOB B MHOT'OKJIETOYHOM

opranusme. ['oMeocTas opraHusma 1 ero NoJAepKaHue B IPOLECCE KU3HENEATENbHOCTH.
Tema 2.2 OcHOBHOE co/iep:KaHue 2 OK 02
Dopmbl Teopernueckoe o0yueHue: 2
Pa3MHOXKCHUA dopmbl pa3sMHOXKEHHUsT opraHu3MoB. becrnonoe u nojoBoe pasmMHoxkeHue. Buasl 6ecrionoro pas-
OpraHu3mMoB MHOXeHus. [looBoe pasMHOkeHHe. ['ameroreHe3 y »KHBOTHBIX. CriepMaTOreHe3 W OOTCHE3.

Crtpoenue noJyioBbIX KJIEeTOK. OII010TBOPEHHE.
Tema 2.3 OCHOBHOE coJiep:KaHue 2 OK 02
Onrorenes pacre- | Teopernuyeckoe odyueHme: 2 OK 04
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HUH,
KHBOTHBIX U 4Ye-
JIOBeKa

NuauBuayanbHOe pa3BUTHE OPraHU3MOB. OMOpUOTeHe3 U ero ctaauu. [loctaMOproHanbHbIil me-
puoza. Ctaguu noCcTIMOPUOHATIBHOTO Pa3BUTHA Y KHBOTHBIX M udenoBeka. [Ipsmoe u Hempsimoe
pa3Butue. buonoruyeckoe crapeHre u cMepTb. OHTOreHe3 pacTEHUM.

Tema 2.4 OcHoBHOe co/iep:KaHue OK 02
3akoHomepHocTH | Teoperndeckoe odydeHue: OK 04
HacJIe10BaAHUS OCHOBHBI€E MTOHATHS TEHETHKH. 3aKOHOMEPHOCTH 00pa3oBanus ramer. 3akonsl I'. Mengens: (Mo-

HOTHOPHIHOE | MOJUTHOPUIHOE CKpelnBaHue).B3aumo eiicTBre reHoB.

IIpakTH4yeckue 3aHATHS:

Pernrenue 3a1a1 Ha onpe/e/icHHE BEPOATHOCTH BOSHUKHOBCHHUSI HACIICICTBEHHBIX IPU3HAKOB MPU

MOHO-, JIH-,[IOJIATHOPHUTHOM M aHATU3UPYIOIIEM CKPEIUBAHUH, COCTABICHHE TeHOTHITHICCKUX

CXEM CKpEelIMBaHU
Tema 2.5 OCHOBHOeE cojiepKaHHe OK 02
Cueniennoe Teopernyeckoe odydeHue: OK 04
HacJIeJOBaHHe

A 3akonbl T. Moprana. CrierieHHOe HaclieZIOBaHUe T'eHOB, HAPYIIICHUE CIETUICHHSI, CIICTUICHHBIX C TK 1.1

NPU3HAKOB HOJIOM K 1.2

IIpakTHYeckHe 3aHATHA:

Perienue 3aman Ha omnpeelieHue BEPOSTHOCTH HACICICTBEHHBIX TPU CIEIUICHHOM HAacCleI0Ba-

HUW, COCTABJICHUE T€HOTUITMYECKUX CXEM CKPEIIMBAHUS
TeMma 2.6 OcHoBHoOE coepxaHue OK 01
3aKOHOMEPHOCTH | TeopeTHuecKoe 00ydeHHe: OK 02
U3MEHIUBOCTH. M3MEHYMBOCTh NPH3HAKOB. BHJIbI N3MEHUYMBOCTH: HACJIEACTBEHHAS M HEHACHIECTBEHHAS. 3aKOH OK 04

TOMOJIOTHUECKUX PSIIOB B HaciencTBeHHO# n3menunBoctu (H.M. BaBunos). MyrarionHas Teo-

WSl M3MEHYMBOCTH. BWIbl MyTanuii M NPUYMHBI WX BO3HUKHOBeHUWs. KapuoTum uyenmoBeka.
B K

Hacnencreennsie 3a00eBanms YelloBeKka. | eHHbIC W XpOMOCOMHBIE 00JIe3HU 4elloBeka. bone3snu

C HACIIEJICTBEHHOU MPEaPacIoNOKEHHOCThIO. 3HAYeHHE MEAMIIMHCKON T'€HETHKH B MPEI0TBpa-

IIICHUU ¥ JICUCHUH TCHETHUECKUX 3a00JICBAHUI YEIOBEKA.

IIpakTHYeckne 3aHATHA:

Perrenue 3a7a4 Ha onpeaeieHrue THITA MyTallly [IPH TepeIade HACIEACTBEHHBIX IPU3HAKOB, CO-

CTaBJICHHE TEHOTUITUYCCKUX CXEM CKPCIIUBAHMSL.
KourpoabHnast Crpoenue U pyHKIIUH OpraHu3Ma
padora

PA3EJI 3. TEOPUS DBOJIIOLIUN

Tema 3.1 OcHoOBHOE co/lep:KaHue OK 02
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HUctopus Teopernueckoe o0yueHue: 1 OK 04

3BOJIIOLIHOHHOI'0 ITepsrie 3Bomonmonnsie konnenmuu (XK.b. Jlamapk, XK. JI. bBroddon). IBomonnonnas teopus Y.

y4eHHus. [apBuHa.

Muxpossomonust | CHHTeTHYECKas TEOPHs SBOJIIOLMU U €€ OCHOBHBIE ITOJI0KEHHUS.

Muxpospomtonus [lomynsanus kak sjeMeHTapHas €QMHULA 3BONIOLMU. ['eHeTndeckue OCHOBBI
9BOJIIOLMH. DJIeMEHTapHble (akTopbl BOIOLUH. EcTecTBeHHBIN 0TOOp - HampaBisoluUi (dak-
Top 3BOoMoLMU. Bugoobpa3oBaHue Kak pe3yJbTaT MUKPOIBOJIIOLUH.

Tema 3.2 OcHoBHoOE coepxaHue 1 OK 02

MaxkposBosonusi | Teopernueckoe odydeHue: OK 04

Bo3HuKHOBEeHHE U

PA3BHTHE KU3HHI Maxkpospomonus. @opMbl 1 OCHOBHbIE HanpaBieHus Makpossomonuu (A.H. Ceseprios). [lytu

1 Jenute JOCTIOKEHUs Ouosoruueckoro mporpecca. CoxpaneHue 6uopazHoodpasus Ha 3emie. ['umnoressl u

TEOPHH BO3ZHUKHOBEHUS >KH3HU Ha 3emie. [losBneHue nepBbIx KIETOK U Ux 3Bostonus. [Ipokapu-
OTBI U 3YKapuoThl. [Iponcxox/ieHre MHOTOKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX
LIAPCTB SYKapHUOT.

Tema 3.3 OCHOBHOE COIepKaHue 1 OK 02
IIpouncxoxnenune Teopernueckoe o0yueHnune: 1 OK 04
"1CJI0BCKaA - AHTpOIOJIOTHS - HayKa O yenoBeke. CUCTEMAaTHYECKOE MOJIOKEHHE uenoBeka. CXOACTBO U OTIIH-

AHTPOIOreHe3 YUl YeJIOBEKA C )KUBOTHBIMH.
OcCHOBHBIE CTaIUU aHTPOINOTr€HE3a. DBOJIIOLNS COBPEMEHHOTO YEJIOBEKa.
UYenoseueckue pacel. BpeMs u myTH paccenenus denoseka 1o miuaHere. [IpucnocodieHHOCTD ye-
JIOBEKA K PA3HBIM YCIOBHSIM CPEIbl
KonTposbHast TEOPUS OBOJIOLIUN 2
padora
PA3JIEJI 4. OKOJIOI'USA 13

Tema 4.1 OcHOBHOE cojlepKaHue 1 OK 01

IKOIOTHIECKHE " Tegneryyeckoe 06ydeHHe: 1 OK 02

(haxTopLI M cpen! Cpenbl 0OUTaHUS] OPraHU3MOB: BOHAS, HA3€MHO-BO3/1YIIIHAS, [IOYBEHHAs, BHYTPUOpPIaHU3MEHHas.. OK 07

KU3HU. PUINKO-

XUMHUYECKHE 0COOEHHOCTH cpefl oOuTanusi opranu3MoB. [IpucnocoOneHuss opraHu3MoB K KH3-

HU B pa3HbIX cpenax. [loHsrue skonormyeckoro gaxrtopa. Kimaccuduxanus sK0I0rH4ecKux

daktopos. [IpaBuno muanmyma O. JInbuxa. 3akon TonepanTHoctu B. Illendopna.
Tema 4.2 OcHOBHOE coepKaHue 4 OK 01
Homynsinus, Teopernueckoe ofy4enue: 2
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coo01ecTBa,
IKOCHCTEMBbI

DKoJoruyeckasi XapakTepUCTUKa BUJA U MTONY/ISUU. DKOJIOTHYECKasl HUILIA BUJA. DKOJIOTHUECKUE
xapaktepucTuku nomynsuuu. CoobiiecTBa U SKOcUCTeMbl. buorieHo3 u ero crpykrypa. Csizu
MeXIy opranu3mMamu B OuorieHo3ze. CTpYKTypHbIE KOMIIOHEHTBI 9KOCHUCTEMBI: MPOIYLIEHTHI, KOH-
CYMEHTHI, peayleHThl. KpyroBopoT BemIeCTB M IMOTOK JHEPrHud B IKocucTeMe. Tpoduueckue
YPOBHH.

HpaKaneCRne 3aHATHUA:

Tpoduueckue nenu u cetu. OCHOBHBIE OKA3aTENIN SKOCUCTEMBL. buomacca u mpoaykius. JKoio-
TUYECKHE MUpaMU/Ibl yncesl, ouoMaccsl 1 3Hepruu. [Ipasmio nupamuel sHepruu. Pemenue npak-
TUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JJaHUIl 110 IEPEHOCY BEIIECTBA U SHEPIHH B SKOCUCTEMAX C
COCTaBJICHUEM TPO(hHUUECKUX LIENEeH U MpamMu]l OMOMACChl M SHEPTHH.

OK 02
OK 07

Tema 4.3
buocdepa - rio-
0ajIbHas DKOJIOTH-
yecKasi CHCTeMA

OCHOBHOe co/Iep:KaHue

TeopeaneCKoe oﬁyqelme:

buocdepa — xuBas obomouka 3emnu. Pazputue mpencraBienuit o Ouocdepe B Tpyaax B.M.
Bepnanckoro.

Ob6nactu 6uochepsr u e€ koMmnoHeHTHl. JKuBoe BeriecTBo Ouocdepsl U ero GyHKIUN 3aKOHO-
MepHOCTH cymiecTBoBaHusl Ouocheprl. Ocobennoctn 6uochepsl Kak riao0aaTbHON IKOCUCTEMBI.
Junamuueckoe paBHOBecue B O6uochepe. KpyroBopoTs! BemecTB 1 OMOT€OXMMHUECKUE ITUKIIBL.
['mo6asibHBIC HKOTOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH.

OK 01
OK 02
OK 07

Tema 4.4
Bausinue aHTpO-
NMOTreHHBbIX
(paxkTopos Ha
onocoepy.

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme:

AHTpOIIOTeHHbIE BO3/EUCTBUA Ha Ouocdepy. 3arps3HEHUs Kak BMJI aHTPOIIOT€HHOTO BO3JEH-
CTBUSI AHTpOIIOTeHHbIE BO3/IeICTBUS Ha atMocdepy. Bo3aelicTBus Ha ruapochepy. BoznelictBus
Ha JuTocdepy. AHTPONOreHHbIE BO3ACUCTBUS Ha OMOTHYECKHE cooOuiecTBa. YTIIyOJIE€HHO
M3Y4ar0TCsl OTXO/bl, CBSI3aHHBIE CO CNIEIUAIbHOCTBIO.

IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIEPKAHHNE MPAKTHYECKOT0 3aHATHSI:

«OTXO0/BI MPOU3BOJCTBA» HA OCHOBE (heiepabHOrO KIacCu(PUKALMOHHOTO KaTaJlora OTX0/0B,
OIpeNIeNATh KJIacC ONAaCHOCTH OTXO0JI0B; arperaTHOE COCTOSAHUE U (PU3NYECKYIO (OPMY OTXOIOB,
00pa3yIonMxcsi Ha paboyeM MecTe/Ha 3Tanax MPOM3BOJICTBA, CBA3aHHBIE CO CNIEHUAIBHOCTBIO.

Tema 4.5
Biausinue conu-

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHnune:

OK 01
OK 02
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ITHYECKHEC ACIICK-
ThbI

aJILHO- 310poBbe U ero coctapistonue. GakTopbl, NOJOKUTEIBHO U OTPULIATEIHHO BIMSIONIME HA Opra- OK 04
IKOJIOTHYECKHX HU3M yesioBeka. [Ipobiema TeXHOreHHBIX BO3EMCTBUI Ha 3/J0POBBE UEIOBEKA (JIEKTPOMArHUT- OK 07
¢aKTOpOB Ha 3710- | HBIC [OJIsL, OBITOBASE XUMH, U30BITOYHBIC IIYMBI, PaJHalis U T.11.). AJanTalus OpraHu3Ma 4eso-
POBbe ueT0BeKa BeKa K (akTopaMm OKpysxaromiei cpesl. [IpuHImms: GopMupoBaHus 310pOBhECOSPETaOIETo Mo-
BeZicHUs. Pu3nueckas akTUBHOCTD U 310POBbE. bHOXMMUYECKUE ACTIEKTHI PAlMOHAIBHOTO ITUTA-
HUSL.
«YMcTBEeHHas: pab0OTOCIIOCOOHOCTH)»
«BnusiHne abuoTnueckux (PakTopoB Ha YeNOBEKa (HU3KHE U BBICOKHE TEMIIEpaTyphl)»
Kontposabnas Teopernueckue acreKThl SKOJIOTHH 2
pabora
PA3JEJ S. BUOJIOT'UA B XKU3HU 12
Tema 5.1 Conep:kanue 4 OK 01
buorexnonorun B [Teopernyeckoe o0yueHue: 2 OK 02
JKU3HHU KaXKI0ro. | buorexHonorus Kak Hayka M Ipou3BoJCTBO. OCHOBHbIE HAINIPaBJIEHUs] COBPEMEHHOM OMOTEXHOJI0A OK 04
rnu, Metoabl 0MoTeXHOJOrNH. OOBEKTEI OMOTEXHOMOIUHA. DTHKA OMOTEXHOIOTHYECKUX U TE€HETH- K 2.2
YEeCKUX HKcrnepuMeHToB. [IpaBuia nmoucka u aHaian3a OMOIKOIOTHYECKON HHPOPMALIMU U3 PA3IU Y- IK 2.4
HbIX MCTOYHHKOB (HayyHas M y4eOHO-Hay4Hasl JIMTEparypa, CpeAcTBa MAacCOBON HH(pOpMaIuH,
cetb VIHTEpHET U pyrue).
[IpodeccnoHATBbHO-OPHEHTHPOBAHHOE COACPKAHME MPAKTHYECKOI0 3aHATHA: 2
Kelicpl Ha aHann3 MHGOPMALIMU O HAYYHBIX JTOCTHXKEHHUSAX B 00JACTH M€HETUYECKUX TEXHOJIOTHH,
KJIETOYHOW WHKEHEPHH, TMTUIICBBIX OMOTEXHOJIOTHMA. 3aluTa Kelca: MpeJICTaBICHHE PE3YJIbTaTOB
peleHust KecoB (BBICTYIICHHE C Mpe3eHTaLueil)
Tema 5.2 OcHoBHOe coaep:xaHue 2
buorexHosornu B | Ipakruueckue 3aHATHSI: 2 OK 01
NPOMBIILICHHOCTH - OK 02
Pa3BuTue npoMpIlIuIeHHONH OMOTEXHOIOTHUHU U €€ IPUMEHEHHUE B )KU3HU YEJIOBEKa, MOMCK U aHATIN3 OK 04
nH(OPMAaLIUY U3 Pa3IMYHBIX HICTOYHUKOB (HayyHas M yueOHO-Hay4YHas JUTepaTypa, CpeaAcTBa OK 07
MaccoBoi nHpopmanuu, cetb IHTEpHET U Jpyrue) K 2.2
Keiicbl 1 ananu3 nHGOpMAIMKU O Pa3BUTHH MPOMBIIIIEHHBIX OMOTEXHOJIOTUH (TI0 TpyTIIaMm) K 2’ 4
3amura keiica [IpencraBiieHue pe3yabTaToB pelIeHUs KEHCOB (BBICTYIJICHHE C MPE3EHTALNEH ) )
Tema 5.3 OcHOBHOE colepKaHue 2
CounainHo- IpakTHYecKue 3aHsITHS: 2

DTHYECKHE aCIIEKTHI Pa3BUTHA OMOTEXHOJIOTUH U MPUMCHCHHUC UX B JKU3HH YCJIIOBCKA, ITOMCK U aHa-

13 “HGOPMaIIUU U3 PA3IMYHBIX HCTOYHHUKOB.
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OMOTEeXHOJIOTHIA

Kelicbl 1 aHanu3 HHPOpMAIIK 00 3TUYECKUX aCIEKTaX pa3BUTHUA OMOTEXHOIOTHH (110 rpyImnam)
Samura keiica [IpencraBienne pe3yabTaToB pelIeHUs KeHCOB (BBICTYIUICHUE C PE3eHTAIMe )

Tema 5.4 buorex- |OcHoBHOE comepKaHHNE 4
HOJIOTHH M TEXHM-  [TparHyecKue 3aHATHS: 4
HECKHE CHCTEMBL  Ipa3BuTie GHOTEXHOMOMMH C NPUMEHEHHEM TEXHUYECKHUX CHUCTeM (OMOMH)KeHepus, OMOMH(OpPMATH

Ka, OMOHMKA) M UX NPUMEHEHHUE B KU3HU UYE€JIOBEKA, MOMCK U aHAJIU3 MHPOPMALUU U3 Pa3IHUUHBIX

HMCTOYHUKOB.

Keiicel 1 aHanu3 UHGOPMAIMKU O PA3BUTUM OMOTEXHOJIOTHI ¢ MPUMEHEHUEM TEXHMUYECKHX CHCTEM

(mo rpymnmnam)

3amura keiica [IpeacraBiieHue pe3ysbTaToB pellieHHs KeMcoB (BBICTYNJICHHUE C Npe3eHTalueil)
IIpome:xkyTouHas arrecranus (AuddepeHIHPOBAHHbIN 324eT)
Bcero 68
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3. YcaoBus peanusanuy y4eOHON TUCHUIIMHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBbHOMY MaTCPHAIBHO-TEXHUICCKOMY o0ecrnevYyeHn 10

Aynutopus Ne 301, kaOuWHET eCTECTBEHHO-HAayUHbIX JWCHUIUIMH, YydeOHas
ayIuTOpHsl JJIA JICKUMOHHBIX W MPAKTHUYECKUX 3aHATUA NPEICTaBIIET COOOM
CHenuaibHOE MOMENEHUE, 000pYyJOBAaHHOE Il MPOBENCHUS 3aHATUN MO OJHOM WU
HECKOJBKMM  JUCHUILUIMHAM.  AyJIWTOpPUS  OCHAIllEHA  CIEHHAIUM3UPOBAHHBIM
o0opynoBaHueM - MeOenblo (CTONBI, CTYJbs), ayAUTOPHON JTOCKOW, IPOEKTOPOM,
HAaCTEHHBIM 3KPAaHOM.

3.2. UudopmanuonHoe odecrniedeHue 00ydeHust

OcHogHble UCMOYHUKU:

1. OO6mias 6uosIorusl U MUKPOOUOJIOTHS [ DNEKTPOHHBIN pecypc] : yueOHoe
nocodue / A. FO. IIpocekos, JI. C. Connarona, 1. C. Pazymuukona, O. B.
Ko3znosa. — Dnektpon. TekctoBsie qanubie. — CII6. : TIpocnext Hayku,
2017. — 320 ¢. — 978-5-903090-71-6. — Pexxum goctymna:
http://www.iprbookshop.ru/35796.html

2. bwuomnorus B Tabnunax u cxemax : Jijisl IIKOJIbHUKOB U aOUTYPUEHTOB /
coctaButenu A. B. Onumenko. — CII6. : BukTtopus mitoc, 2016. — 128 ¢. —
ISBN 978-5-91673-024-1. — TeKcCT : 2JIEKTPOHHBIH // DIEKTPOHHO-
oubmmoreunas cuctema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/58063.html

Humepnem-pecypcuot

1. http://www.ecomw.ru Bcs 6uonorus: HayqdHO-00pa3oBaTENbHBIA TOPTAIL.
2. http://bio.1september. ru  OTKpBITHINA KOJIIETK: brosorus.

3. http://www.darwinmuseum.ru/ T'ocynapcTBeHHBbIN J[apBUHOBCKUI My3€il.
4

http://www.livt.net JKuBsbie cylllecTBa: 3E€KTPOHHAS WILTIOCTPUPOBAHHAS
DHITUKITOTICHS.
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4. KOHTpPoOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHUSA YU4eOHOM MM CIMIIJINHbBI

4.1. ®opmMbl 1 METOABI KOHTPOJISI X OLIEHKH Pe3YJIbTATOB 00y4eHHU sl

KOHTposlb W oOlLIEHKa pe3yJbTaTOB OCBOECHHS JHUCLMIUIMHBI OCYIIECTBIISIETCS
IPEenoJiaBaresieM B IPOIECCE MPOBEACHHS TEKYLIEro KOHTPOJIS U MPOMEKYTOYHOU
aTTECTALH.

Pe3yabTaThl 00yueHus @opMBbI U METO/IBI KOHTPOJIS U
(ocBOEHHBbIE YMEHUSI, 3HAHUSI, KOMIIETEHIIH) OLIeHKH pe3y/IbTATOB 00y4eHus!

»  c(hopMHPOBAHHOCTH MPEJACTABICHUN O poid U | Tekymmid KOHTPOJIb:
MecTe GUOJIOTUK B COBPEMEHHON Hay4HOM Kap- | OUCHKN Ha MPAaKTUYECKUX 3aHs-
THHE MHpa; TMOHMMaHue poyiu Ouonoruu B | THAX, OHCHKA BBLIIOJIHCHHA J0-
(opmupoBanuu kpyrosopa u GpyHkuuoHabHON | MAIHUX  3allaHIH, pCHTHHTOBA
IPAMOTHOCTH JUIS PEIICHHs MPAKTHUECKUX 3a- | CLoia SHAHUI CTYICHTOB 10
y4eOHOM.
nad;

» BJIaACHUEC OCHOBOIIOJAararOlmuMHu IMOHATHUAMU HU HpOMC)I(YTOquIﬁ KOHTPOJIb:

MNpCACTAaBJICHUAMMA O JKUBOU IIPUPOALC, €€ YPOB- KOHTPOJIbHBIE pa60TI>I 1o pasje-
HEeBOH OpraHu3alvy M 3BOJIIOIHH, YBCPCHHOC | jjaM.

M0JIb30BaHUE OMOJIOTUYECKOW TEPMHUHOJIOTHEH
Y CUMBOJIMKOM; HToroBulii KOHTPOJIb:

» BJIQJICHUEC OCHOBHBIMM METOJIAMHU HAYYHOTO auer.

MO3HAHUS, HUCMOJb3YEeMbIMU TPU OHOJIOTHYE-
CKHMX HCCJIEJOBAaHUAX >KUBBIX OOBEKTOB U JKO-
CUCTEM: ONIMCAHUEM, U3MEPEHUEM, NTPOBEACHHU-
€M HaOJIIO/ICHHI; BBISIBJICHUE M OIIEHKA aHTPO-
IIOT€HHBIX U3MEHEHUN B IPUPOJE;

» c(hOPMHUPOBAHHOCTh YMEHHH OOBICHATH pe-
3yJIbTaThl  OWMOJIOTHUECKUX OKCIICPUMEHTOB,
peraTh JJIeMEHTapHbIE OMOJOTUYECKHE 3aja-
uu;

»  cOPMHUPOBAHHOCTH COOCTBECHHOM TO3HUITUH 10
OTHOIIEHUIO K OHMOJIOTMYECKOW HHQOpMaIuu,
MOJIy9aeMOU U3 Pa3HbIX MUCTOYHUKOB, TJI00ATH-
HBIM 3KOJIOTHYECKHM IMPOOJIeMaM U MyTSAM HX

peLIeHus.

KoHTposb 1 o1ieHKa pacKphIBAIOTCS Yepe3 NUCIUILUIMHAPHBIC Pe3yIbTaThl, YCBO-
CHHBIC 3HAHUS U TPUOOPETCHHBIC CTYJCHTAMU YMEHUS, HallpaBJIeHHbIE Ha (HOPMHUPOBa-
HHE 00IMMX U MPOo(EeCCHOHATBHBIX KOMIICTCHITUM
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Oomas/
npogeccuoHaJIbHAs
KOMIIeTEeHIUsI

Pa3zgen/Tema

THun oneHoYHBIX MepPONPUATHH

Pa3nea 1. Knerka - cTpyKTypHO-(pyHKIMOHAJIBHAS
eIMHULIA 5KMBOT0

KonTposbnas padora

OK 02 Tema 1.1 3armoiHeHre Ta0InIBI C OIMMCAHUEM
buonorus kak Hayka MeronamMu MUKpPOCIIOIIMPOBAHUS
Oobmas C MX JIOCTOMHCTBA M HEJOCTaTKaMU. 3aroyHe-
XapaKTePUCTHKA KU3HH HUe TabmuIbl «BKiaa yueHbIX B pa3BUTHE
OHOTIOT U
3amoMHeHHE CPABHUTEILHOM TaOJIUIIBI
«CX0JCTBa U pa3anyus )KUBOTO U HEKUBOT 0
OK 01 Tema 1.2 OueHuBaemasi AUCKYCCHS IO BOIpOCaM
OK 02 CrpykTypHO - JEKIUH
OK 04 (byHKIIMOHATIbHASL OpraHn3a- Pa3paboTka MEeHTaIbHOHN KapThl 11O
LUs KIIETOK KJ1acCU(UKALMU KJIETOK U MX CTPOCHUIO Ha
IPO- U DYKapUOTUYECKHX U I10 IapCTBaM B
MHHHU IpyIax
Brimonnenue u 3ammura 1a60paTOPHBIX
pabor:
«CtpoeHue KJIeTKU (pacTeHus, 5)KUBOTHBIE,
rpuOBbl) M KJIETOYHBIC BKIIOUEHUS (Kpaxmalt,
KapOTHHOM/IBI, XJIOPOILIACTHI, XPOMOTLJIa-
CTBI)»,
«[IpoHnIIaeMocTh MeMOpPaHHI (IJIA3MOJIH3,
JeTIIa3MOIIN3)»
OK 01 Tema 1.3 OpOHTATBHBIN OMPOC
OK 02 CrpykTypHO- Pazpabotka rioccapus
¢yHKIMOHANIBHBIE (DakTOphl | PermieHue 3agan Ha onpeereHue mocieaoBa-
HaCJIeICTBEHHOCTH TEJIbHOCTU HYKJIEOTH]IOB
OK 02 Tema 1.5 OpOHTATBHBIN OMPOC
OK 04 OOMeH BelecTB U IpeBpalle-| 3anoIHEeHUue CPaBHUTEIbHOM TaOIUIIBI XapaK-

HUC 3H€pFI/II/I B KJICTKEC
JKM3HEHHBINA IUKIT KIETKU.
Muro3. Meiio3

TEPUCTUK TUIIOB OOMEHA BEIIECTB
OO6cyxnenue o Bonpocam nekuuu Pa3pabot-
Ka JICHTHI BPEMEHH JKU3HEHHOTO ITHKJIA

Pa3nes 2. Ctpoenue u pyHKIMH Opraiusma

KonTpoJsbnas pabora

OKO02
OKO04

Tema 2.1.
CrpoeHue opranusma
DopMbI pa3MHOKEHHUS

OpraHU3MOB

OnenuBaemast TUCKYCCHS
PazpaboTka MEHTaIbHOM KapThl TKAHEH,
OpraHoB u cuctebM OpraHoB OpPraHU3MOB
(pacTeHus1, )KUBOTHBIE, YEJIOBEK) C KPATKOU
XapakTepucTukoi ux ¢ynkuuii [loaroroska

U TIPE/ICTaBIEHUE YCTHBIX COOOLIEHHUH C
npe3eHTanuen (MMMYHUTET, UH(PEKIINOHHBIE
3a00JIeBaHus, SMUIEMUH, BAKIIMHALIMS)
@pOHTAIBHBIN OITPOC
3anonHeHne TaOIMIbI ¢ KPAaTKOM XapakTepu-
CTHKOM U nprMepamMu GOpT pa3MHOKEHUS Op-
TaHU3MOB

OK 02
OK 04

Tema 2.2
OHTOreHe3 pacTeHui

Pa3paboTka 1eHTH BpeMEHHU €
XapaKTepUCTHKOMN 3TAllOB OHTOTEHE3a OT-
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OnTorenes JKUBOTHEIX U YeJIO-
BCKa

JIETTbHOM TPYMIOM )KUBOTHBIX M YEJIOBEKA IO
MUKPOTPYIIIaM
Tect/onpoc
CocraBnenue KU3HEHHbBIX [IUKIJIOB PACTEHUN
1o oT/AenaM (MOXOBUIHBIE, XBOIIEBUIHbIE, M1a-
MMOPOTHUKOBU/IHBIE, TOJIOCEMEHHBIE, TOKPHITO-
CEMEHHBIC)

OK 02
OK 04
K 1.1
IIK 1.2

Tema 2.3
OCHOBHEIE IOHATHS
TCHCTUKHU
3aKOHOMEPHOCTH HacleI0Ba-
HU

Pazpabotka rioccapus Tect
OpoHTaIBHBIN OIIPOC
Tect no Bonpocam Jyieknuu Peme-
HUE 3aJlaJ1 Ha ONpe/ieJIeHNe Bepo-
SITHOCTH BO3HUKHOBEHHSI
HACJIEICTBEHHBIX [TPU3HAKOB IIPU MOHO- ,
JI¥-, TIOJIMTHOPHUTHOM M aHAIM3UPYIOLIEM
CKpELIMBaHUHU, COCTABJICHUE T€HOTUIINYE-
CKHX CXEM CKpEILMBAHUS

OK 01
OK 02
IIK 1.1
I[IK 1.2

Tema 2.4
BzaumoeiicTBrie TEHOB.
CuerieHHOe HaclIeIOBaHUE
MPU3HAKOB

Tect
PaszpaboTtka rioccapus

Pemenue 3aman Ha onpeseneHrne BEpOsSTHO-
CTH BOSHHUKHOBCHHSI HACJICICTBEHHBIX TIPH-

3HAKOB MPH PA3IUYHBIX TUIIAX B3aMO/ICH-

CTBUS TE€HOB, COCTaBJICHHE TCHOTUITUICCKIX

CXEM CKpeIIMBaHU

Pemenwne 3anan Ha onpeeieHue BEPOSTHOCTH
BO3HUKHOBEHUS HACIIEJICTBEHHBIX PU3HAKOB
MIPY CLCTICHHOM HacCJICJIOBAHHMSI, COCTABIICHUE
TeHOTUITUYECKUX CXEM CKpEIIMBAHH

OK 01
OK 02

Tema 2.5
T'eneTuka nomna.
['eneTuka genoBeka

Tect
Pa3pabotka rioccapus
Pemenue 3agan Ha onpeneneHre BEpOsTHO-
CTHU BO3HUKHOBEHUS HACIIEICTBEHHBIX IIPU-
3HAKOB, CIICTJICHHLIX C IIOJIOH, COCTaBJICHHUE
TEHOTUIIMYECKUX CXEM CKPEIIMBAaHUSA
Pemenue 3aman Ha onpeeneHue BEPOSITHOCTH
BO3HUKHOBEHMS HACJIEACTBEHHBIX IIPU3HAKOB,
I/ICHOJ'II)SYSI METOABI ITCHETHUKU YCJIOBEKaA, CO-
CTaBJICHUE T€HOTUITNYECKUX CXEM CKpPEILHMBA-
HUA
[ToaroToBKa yCTHBIX COOOIICHUN C
MPE3CHTAINE O HACIIEICTBEHHBIX 3a00I€BaHMU-
SIX YeJOBEKa
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OK 01 Tema 2.6 Tect
OK 02 3aKOHOMEPHOCTH U3MEHYH- Pazpabotka rimoccapus
OK 04 BOCTH. Pemenue 3agan Ha onpeneneHre TUIIa MyTalluu
Ceexust MIpU NIepeiaue HACJIEeICTBEHHBIX TPU3HAKOB,
OpraHH3MOB COCTaBJICHUE T€HOTUITHUYECKUX CXEM CKpelIu-
BaHUs
Pemenue 3aa4 Ha onpezeneHue
B03MO0XHOr0o BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB 10 CENIEKIIUHU, CO-
CTaBJICHUE T€HOTUITMYECKHUX CXEM CKpeIlInBa-
HUS
Pa3nea 3. Teopus 3Bo1r0nMu KonTtpoJsabHas pabora
OK 02 Tema 3.1 OpoHTaTBHBIN OIIPOC
OK 04 Ucropus sBomormonHoro | PazpaboTka JIeHThI BpeMEHU pa3BUTHS SBOJIO-
yueHus IUOHHOTO YUCHHS
MHuKpo3BOIIOLHS OuenuBaemas auckyccusi Pazpabotka riocca-
Maxkpo3Boronus pHsl TEPMUHOB
OK 02 Tema 3.2 OpOHTATBHBIN OMPOC
OK 04 BoznukHoBenue u pa3Butie | IloaroroBka u mpeactaBiieHHE YCTHOTO cO00-
YKU3HH Ha 3emMIie IICHUS U JICHTHl BPEMEHU BOSHUKHOBEHHUS U
[IpoucxoxaeHne 4enoBeka - | pa3BUTUS KUBOTHOTO M PACTUTEIHLHOTO MUPA
AHTPOIIOT€HE3 Pa3paboTka neHT BpeMEHU U MEHTAIBHBIX
KapT Ha BBIOOP:
«IBOJIIOIMS COBPEMEHHOTO YelioBeKay, «Bpe-
Msl ¥ TIyTH PacCeICHUs YeJIOBeKa M0 IIaHEeTe»,
«BrusiHue reorpadudeckoit cpenbl Ha Mopdo-
JIOTHIO U (PU3HOIIOTHIO YelloBeKay, «HenoBeue-
CKHE pachl», 00CyX aeHUE
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Pa3nen 4. Dxoaorus

OK 01 Tema 4.1 TecT 10O 3KOJOTHUECKUM (PaKTOpaM U cperiam
OK 02 DKOJOTUYECKHUE JKA3HU OPTaHU3MOB
OK 07 (bakTophI U CpeIbl CocraBiieHHe CXeM KpyroBOpOTa BEIECTB,
KU3HH. UCIIOJIB3YSl MaTepUAIIbI JIEKIIUH
[Momymsimus, Penienune npakTHKO-OpUEHTHPOBAHHBIX pac-
CO00I111eCTBA, 3KOCUCTEMBI YEeTHBIX 3a/IaHu# 10 EPEHOCY BEUIeCTBa U
SHEPTUH B 3KOCHUCTEMAX C COCTaBJICHHUE TPODH-
YeCcKUX Liered U nupamul 0MOMacchl U SHep-
TUH
OK 01 Tema 4.2 OuenuBaemasi TUCKyCCHUS
OK 02 buocdepa - rmobdanbHast 3K0- Tect
OK 07 JIOTUYECKasi CUCTEMA Pemenue npakTuKo-OpueHTHPOBAHHBIX pac-
YETHBIX 3a/1aJ]1 Ha ONPE/ENICHUE TUIOIA1
HACAKJEHUI 17151 CHH)KEHUS! KOHIICHTPAIH YT-
JIEKUCIIOTO Ta3a B aTMOc(epe CBOEro peruoHa
MIPOKUBAHUS
OK 01 Tema 4.3 Tect
OK 02 BinsiHME aHTPONIOT€HHBIX Pemenne npakTMKoO-OpUEHTUPOBAHHBIX PaC-
OK 04 (dakTopoB Ha 6uochepy YETHBIX 3aJIaHUH 110 COXPAHEHUS MTPUPOTHBIX
OK 07 Bnusgnaue conmanbHO- 3K0110- PECYPCOB CBOETO PErMOHA MPOKUBAHUS
K 1.1 rudeckux (akTopoB Ha 310po-| OueHuBaemas quckyccus Brinonnenus
TIIK 2.2 BbE€ UECJIOBEKA MIPaKTHUYCCKUX 3aJaHNH: <<OHp€IIeJI€HI/I€

CYTOYHOTO palliOHa MUTAHUS,
«Co3/1aHne UHANBUIYATBHOHN TAMSTKH 110
OpraHHu3aIy palMoOHaIbHON (HU3HUECKOI

AKTUBHOCTH
Brinonnenue nabopatopHoii paboThl Ha
BBIOOD:

«YMcTBeHHas: paboTOCIIOCOOHOCTHY,
3amuTa Keica: mpeacTaBlieHne pe3yabTaToB
peleHnst KecoB (BBICTYIICHHE C MTPE3CHTAIU-
ei)

Pa3nea 5. Buojiorus B :Ku3Hu

3ammura Keiicon

OK 01
OK 02
OK 04
K 2.2
IIK 2.4

Tema 5.1
buotexHonornu B )KU3HU
KaXJ10T0.
buotexHonornu B MeITUIMHE
u dapmanuu

BrinonHenue keiica Ha aHaNU3 HHPOPMALIUU
0 Hay4YHBIX JOCTHKEHMSIX B 00JaCTU F€HETH-
YECKUX TEXHOJIOTHH, KIIETOYHOW NHKEHEPUH,
MUIIEBBIX OMOTEXHOJIOTUH (110 TpymIaMm),
IIPEJICTABICHUE PE3YJIbTATOB PEIICHUs KEWCOB

BrinonHenue keiica Ha aHaU3 HHPOPMALIUU
0 pa3BUTHUH OMOTEXHOJOTHM B METUIIMHE U
dapmarnuu (1o rpymnmnam), npeacTaBiIeHue pe-
3y/bTATOB PELIEHUS KEHCOB
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Paspadoryuk:

Ted0eHBbKOB AJIeKcell AJIeKCeeBHY

npemnogasareJb I'1a30BCKOro HHKEHEPHO-I)KOHOMHYECKOI0 HHCTUTYTA
(puimmana) ®PI'BOY BO «UxI'TY nmenn M.T.Kanamnukosa»

PABOYAS ITPOI'PAMMA YYEBHOM JUCIHHAIIJINHBI
buogorus

VIS CHIeNUATBHOCTEH cpeiHero NpogecCHOHAIBLHOT0 00pa30BaHUsA

O61meo0pa3oBaTeJbHBINA ITUKJI
IIporpaMmmMbl OATOTOBKH CIIEIHUAJTUCTOB CPeIHEr0 3BeHAa
09.02.11 Pa3pa0oTka u ynpasJieHHe IPOrPaAaMMHBIM O0ecriedYeHueM
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