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06pa30BaHWA B Npefienax 0CBOEHWA 06pa3oBaTe/bHbIX MPOrpaMM CpeaHero npodeccMoHanbHOro
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1. MACMOPT PABOYE MPOrPAMMbI YUEBHON ancumnninHbl
Buonorus

1.1. MecTo AMCUMNINHBI B CTPYKTYpe obpasoBaTesibHol nporpammbl CIMO

O6LueobpasoBaTenbHan AncUMNANHa «Buonorus» ABnseTcs 0653aTeNbHOM YacTbio
06LL,e06pa3oBaTeNbHOr0 Lykna o0bpasoBaTenbHON NporpaMMbl B cooTBeTcTBUM ¢ PIOC no
cneyyansHocTy CMNO 35.02.10 O6paboTKa BOAHbIX 61OPECYpCoB.

12. MecTo Yy4yebHOM AMCUMMAMHBI B  CTPYKlype OCHOBHOW  MpotheccUoHasbHOM
06pasoBaTe/ibHoli NporpaMmbi:
[JMcumMnavHa BXOAUT B LMK 06LL4e06pa30BaTeNlbHbIX AUCUUMANH (MOBbILIEHHbIA YPOBEHb)

1.3. Llenn 1 nnaHunpyemble pesynbTaTbl 0CBOEHWS y4e6GHOW AVCLMNANHDI

"NaBHON LieNblo Y4eOHON ANCLMNANHBI HOPMUPOBaHUE Y 00YYatOLLMXCA CUCTEMbI 3HaHWIA
0 Pas’NyHbIX YPOBHAX XKW3HWM CO 3HAHMEM COBPEMEHHbIX MPeACTaBNeHUIA O XWBOW Npupoge,
HaBbIKOB MO MPOBEAEHMIO BMONOTMYECKNX WCCNeJ0BaHWA C COBGMIOAEHMEM 3TUYECKMX HOPM,
aprymMeHTVPOBaHHOW NMYHOCTHON NO3ULMK MO 6ePeXXHOMY OTHOLLIEHUIO K OKPY>KatoLLeli cpege.

3agauv UCLUMMAVHBI:

- nonyyeHue hyHAaMeHTaNbHbIX 3HaHWIA 0 Guonornyeckmnx cuctemax (Knetka, OpraHusm,
Monynauwsa, Bua, Skocuctema); UCTOPWKM PasBUTWS COBPEMEHHbIX MPeACTaBeHWA O XKMBOI
NpUPOAe, BbIAAOLWMXCA OTKPLITUAX B GMONMOTMYECKO HayKe; ponu 6GUONOrMYeckoil Hayku B
(hOPMMPOBAHWM COBPEMEHHO eCTEeCTBEHHO-HAaY4YHOM KapTWHbl MWpa; MeTofax Hay4Horo
No3HaHWS;

- 0BNajeHne YMEHWAMW /OFMYEeCKN MbICAUTb, 060CHOBbLIBATL MECTO U Pofib
61ONOrMYECKNX 3HaHWIA B NPaKTUYECKOW [AeATeNbHOCTU NIOfei, pasBUTUM  COBPEMEHHBIX
TEXHONMOTWIA;  OMnpedensTb >KMBble 00bEKTbI B MPUPOAE; MPOBOAMTL HabnlofeHws  3a
3KOCWUCTEMaMM C LENMbI0 MX OMWUCAHUA W BbIABNEHUA €CTECTBEHHbIX W aHTPOMOreHHbIX
M3MEHEHWIA; HaXoAMTb W aHaNM3UPOBaTb MH(OPMALIMIO O XUBbLIX 06BEKTAX;

- pa3BUTVe NO3HABATENbHbLIX WHTEPECOB, MHTENNEKTYabHbIX W TBOPYECKMX CNOCOBHOCTEN
00yyatoLmMXCcs B MPOLECce M3y4YeHUss OMONOrMYECKUX SBNEHWIA; BbIAAIOLMXCA AOCTVKEHWIA
6uonorumn, BOLLEALIMX B 06LLeHeNoBeYeeKY0 KynbTypy; CMOXHbIX W NPOTUBOPEUMBBLIX MyTel
pa3BUTWS COBPEMEHHbIX Hay4HbIX B3rNSA0B, WAENA, TEOPUI, KOHLENLWIA, rrnoTes (0 CYLLHOCTY 1
MPOVCXOXAEHUM XW3HW, YeNOBeKa) B X0Ae paboTbl C pa3NMYHbIMA MCTOYHUKAMU MH(OPMaLIMK;

- BOCMUTaHWE YOEXAEHHOCTM B HEO6XOAWMOCTM MO3HaHUA  KMBOW  NpUpPOAbI,
Heo6X0AMMOCTM pauyoHabHOTO MPUPOAONONb30BaHNSA, GEPEXHOr0 OTHOLLEHWS K NMPUPOAHbLIM
pecypcam v OKpyxaroLLein cpefie, CO6CTBEHHOMY 3[0POBbIO; YBXKEHWUSI K MHEHWIO OMMOHEHTa
npu 06CyXXaeHUN B1ONOrMYecKMX NpobieM;

- MCMoNb30BaHMe NPUOBPETEHHbIX GMONOrMYECKMX 3HAHWIA U YMeHWIA B NOBCELHEBHOW
XKU3HW NS OLEHKN NOCNeACTBUIA CBOEW feATenbHOCTU (M AesTenbHOCTU ApYrux nrofdeid) no
OTHOLLEHMIO K OKPYXXaloLLeid cpefde, 340POBbIO ApYruX Nofeil n cob6CTBEHHOMY 3[0pOBbIO;
060CHOBaHWe 1 cobAtofeHne Mep NPOMUNAaKTVKK 3a60N1eBaHNiA, OKa3aHWe MepBoii NOMOLLM Mpu
TpaBMax, CO6M0fieHVe NpaBun NOBEAEHUS B NPUPOZE.



OcBOEHWE COACPXAHNA YUeBHON ANCLUNANHEI «BroNOrMs» 06ecneunBaeT JOCTUXEHME CTY/AeHTaMVU CNeAyIoUUX Pe3ynbTaTos

Kog n
HauMeHoBaHue
(hopmupyembix
KOMMNeTeHLnii

OK 01. Bbibupatb
C€NocoGbl petueHms
3agau
NPOECCHOHA-TbHOM
[esTeNbHOCTU
MPUMEHNTENBHO K
pasnuuHbIM
KOHTEKCTam

MnaHupyemble pe3ynbTaTbl 0CBOEHNA AUCLUNNMHbI

O6wue

B 4acT¥ Tpy/0BOT0 BOCMINUTAHMA:

- TOTOBHOCTb K TP\A\, OCO3HAaHME WEHHOCTM MacTepcTea.
Tp\AaTo6HC;

- TOTOBHOCTb K aKTUBHOMW [EATENHOCTU TEXHOMOTNYECKON W
COMHA.1bHOW  HanpaBNEHHOCTH, CMOCOGHOCTb  MHULMNPOBATD,

nNaHMpoBaTb M CaMOCTOATENIbHO  BLIMOMHATL  TaK>TO
DesTeNbHOCTb.

WHTEpeC K  pa3.TUYHbIM  ctepam  MPOGCCCHOKA. TbHOM
[esTeNbHOCTH.

OBnajeHne yHUBEPCANbHbIMI \YeGHBIMM MO3HABATENbHbIMM

[LelicTBusMY;

a) 6a30BbIe 10TNYECKUE JeilCTBUSA:
caMocToATeNbHO  (pop™t~.TupoBaTb  ”

npoGnemy , paccMaTpuBaTh ee BCeCTAOHHE.

JAvcuunanHapHsie

- chopmIAloBaTh 3HAHMS O MeCTe H PO.T 6UONIOTUI B CUCTEME ECTECTBEHHbIX
HayK, B 4I0pPMHDOBaHIM COBPEMEHHO ECTECTBEHHOHAYYHOI KapTUHbI MUpa
B MO3HAHUH 3aKOHOB MPUPOALI 1 PELIEHUN XM3HEHHO BaXHBIX COlua.lbHO-
3TUYCCKMX. 3KOHOMUYECKMX, IKOMOFNYECKUX NPOGNeM uenoBeyecTsa, a
TaKe B PeWEHUM BOMPOCOB PALMOHANLHOTO MPUPOJONONL30BaHNS; B
(hOPMUPOBAHNI LIGHHOCTHOTO OTHOLIEHNS K MPUPO/E, OGLLECTBY, YenoBeky;
0 BKN3Je POCCUIACK33X M 3apYGEXHbIX YUeHbIX * GUONOrOB B pasBuTUeE
6uonoruu;  dy HKYMOHANLHOH — FPaMOTHOCTM  YeNoBeKa AJA  PELUeHs
JKW3HEHHBIX NPo6AEeM.

- yMeTb BNajeTh CUCTEMOM GMONOTNYCCIONY 3HAHWIA, KOTOPas BK/IOYAET:
OCHOBOMONAratoLe GUONOTUYECKUE TEPMUHBI U NOHATUS (KM3Hb, KNeTKa,

- \tTaHaB.1MBaTb CM/ECTBEHHbIN NPU3HAK H.TH a1s
CpaBHEK33A. K.TaCCU(HKALWH 1 0606LieHNs;
- OnpefensTb LEN AeATENbHOCTM, 33JaBaTb MapameTpbl W
KPUTEPUN X JOCTIKEHUS:
BbIABIATL  3aKOHOMEpPHOCTM U
paccmaTpuBaeMbix SiB.TCHUS\.
BHOCUTb  KOPPEKTYBbI
COOTBETCTBME  Pe3y.TbTaToB
NoCNeACTBI AeATENLHOCTA.
* Pa3BNBaTb KPEATMBHOE MbILL.JIEHNC MPU PELUEHNM XKUSHEHHBIX
npo6nem
6) 6a3oBble nccnefoBaTenbckne AeicTBUs:
- BNajJieTb HaBbIKaMV y4eGKO*HCCNIeA0BaTe. IbCKOW 1 MPOEKTHOI
[esiTeNbHOCTH, HaBbIKaMy paspetleHns NpoGnem.
* BbIAB.1ATb NPUUMHHO-CNIEACTBEHHbIE CBA3M 1 aKTYaniuupoBaTh
33jjauy, BbIABMIaTb rMMNOTE3Y Ce PELUEHNs, HaXxOANTb apryMeHTbl

npotueopey>la B

DesTeNbHOCTh,
LC.TAM.

OLeHnBaThL
OlEHNBaTb  PUCKM

TKaHb, OpraH, OPraHWM. BWA, MCANAALMS. IKOCUCTEMA, GMOLIEHO3.
aKT>a./M3MpoBaTh  Guocepa; MeTaGonOM. FOMEOCTa3, KMETOUHbI WMMYHWTET, GUOCMKre3
6¢.7Ka, 6Guononumepl. JVCKPETHOCTb. camoperynayus.
HaCNeJCTBEHHOCTb. M3MEHYNBOCTb.

3HEPro3aBHCU.MOCTb. POCT 1 PasBuTHE).
6uonornyeckve Teopum; knetouHas Teopus T LleakHa M LUneiigeHa. P
Bupxosa; KNOHaTbHO-CENEONBHOrO  ammyHuteTa . dpamx. U W,
MeuHIMKOBa, XPOMOCOMHas TEOPUs Hac.TeACTBEHHOCTM T. MopraHa 3akoH
3apogplwesoro cxoacrsa K. bapa, 3BO.TIOMHOKHaa Teopua Y [lapsuHa
CUKTET334ecKan TeOpus 3BO.TIOMMK. TEOPUs aHTponoreHesa Y. [lapeuHa,
Teopus 6uoreoueHosa B.H. Cykayesa, yyeHns H 1 Basu.loBa * 0 LieHTpax
MHOr00”a3ns 1 NPOUCXOXAEHNUS KY.TbTYpHbIX pacTeHnii. AH Cesepuosa -
0 nyTAX U HanpaaTCHWUA.X 380.TIoLMK, B V1. BepHazckoro - o Groctepe;

3aKOHbI  (eAMHOOGpPa3NA MOTOMKOB MEPBOFO MOKOMEHMs, PacLUen-NeHus
NPIOHAKOB.  HE3aBMCA4Oro  Kac.TefOBaHWs npusHakoB I MeHaars.
cucrucHHOro HacneAoBaHUs MPU3HAKOB W HapyLeHUs CLeriueHns reqos T
MopraHa, roMo.lorMYCCKUX PSAOB B HaC.TEACTBEHHOM W3MeHunBocT H U
BaBunoBa, reHeTM4eckoro paeHosecus [pk. Xapan w B. BaiiHGepra;
3apo/ibILLEBOro CX0ACTBA K. B3apa, GHOrCHETHYECKOro 3akoHa 9 ekkens. ®



ANA [0Ka3aTeNbCTBA CBONX YTBEPXAEHWUN, 33/aBaTb Napamopbl
H KPHTEPHH PeLLeHus.

- aHa.TK3MpOoBaTbL MO/y4YeHHble B XOfe PeleHus 3ajauu

pesy.TbTaTbl. KPUTMYECKW OLiEHMBATb WX [JOCTOBEPHOCT,
NPOrHO31POBaTb N3MEHEHME B HOBBIX YCIIOBUSAX;
yMeTb  MEpeHOCUTb  3HAHWA B  MO3HABaTeNlbHYK 1

NPaKTMYECKYI0 061aCTV Xu3HCAeATe. lbHOCTH.

* YMETb WHTErPUPOBATb 3HaHUS U3 PasHbIX MPej.ueTHbIX
o6nacTeit;

* BbIABUraTh HOBbIE HAEK. MPEANAraTh OPHIMHA.3bKbIC MOAXOAbI
VI pelenms;

- CMOCOGHOCTb UX  WMCMONb30BaHMS
COLMANLHON NpaKTUKe

B MO3HaBaTeNbHOM U

Mtio.rnepa).

NPUHLMNBI (YACTOTbI FayeT. KCMLIEMEHTAPHOCTL):

npaBuna (MMHMMYmMa O Jln6uxa 3Kanoruyeckoin nupamugel
6ruomacchl 1 aHeprum).

runoTesbl (KoauepB3THOW J1W. OnapuHa, nepeuyHoro Gy.nboHa [k
Xo-ngekHa. MHKpocgep C. dokca, pubosuma T Yek);

- chOpMMPOBATL YMEHWUA PAcKpbIBaThb COAEPXKAHME OCHOBOMONAraloLMX
61UONOTMYECKUX — TEOPUIt W TANOTE3,  KMETOYHOW,  XPOMOCOMHOIA,
MYTALMOHHOM, 3BO.MOWIOHHOA. MPOUCXOXKAEHUS XKIOHW U YenoBeKa;
BNajeHne CUCTEMON 3HaHWI 06 OCHOBHBIX METOAAX HayuHOro MO3HaHWs,
VCMO.MIb3yeMbIX B GHANOTHYECKUX WMCCNEJOBAHMAX JKUBbIX OGBLEKTOB U
3KOCUCTEM (OMUCaHVe, M3MepeHue, MpoBeJeHUe HaG.TIOAEHHA). crocotamu
BbIAA/IEHNS 1 OLLEHKY aHTPOMOTEHHbIX U3MEHEHWiA B np|done;

* CHOPMMPOBATL YMEHWUs PacKpbIBaTbL OCHOBOMONAraiolMe Guonoruyeckmne
3aKOHbl 1 3akoHomepHocTU (. MeHgens, T MopraHa. H.W. Basunosa. 3.
FCekkens. ® Mionnepa, K. bapa), rpaHuubl WX NMPUMEHUMOCTU K OKTLUbIM
cucTemam;

* YMeTb Bbie.N19Tb CYLIECTBEHKbIE NPU3HAKA

CTPOEHMs BUPYCOB, KNETOK MPOKapuoT M 3yKapuoT;
MHOTOKNIETOUHbIX OPraHU3MOB, BUAO0B,
6uoctepbl.

CTPOEHNA OPraHoB W CUCTEM OPraHOB PACTEHWN, XKMBOTHbIX, YC.OBCKA.
NPOLIECCOB XKIUHEAEATCNLHOCTA. MPOTEKAIWMX B OPraHM3Max PacTeHuii,
JKMBOTHBIX 11 YeNOBeKa.

610.10rMYeckHX NpoLeccoB o06MeHa BelecTs (MeTabo.nm3y), MHpopMayun u
NPeBPALLEHNs IHEPTUN, GPOXKEHWS, aBTOTPO(HOTO 1 reTepOTPORHOrO TUMOB
nuTaHnsi, HOTOCMHTE3a M XEMOCUHTE3a, MKr03a. Meii03a. ramcTOrcHc3a.
ambpuoreHesa NOCT346PUOHANLHOTO pasBuTUA. pasMHOXeL N,
VHAMBNAYANbHOTO PasBATMA CATaHWMa (OHTOTeHesa), B3aMMOAENCTBUSA
TeHOB, reTeposnca, AefcTBuii UCKy CCTBEHHOTO 0TGOPA, CTaBKIOMPYTOLIETO.
JBUXYLIETO U Pa3pbiBalOLLEro eCTECTBEHHOrO 0TGOPa; axnonaTpuyeckoro u
CMMNATPUYECKOrO BUA00GPA30BAHNS, BNMAHUA ABIXYLYAX CUN 3BO.TIOLHM Ha
reHO(OH/ NONYNALMN, NPUCMOCOGNEHHOCTN OPTaHU3MOB K Cpeje 0GUTaHWs,
uepe/joBaHNsA HanpaaneHuH 3BO.IOLMK; KPYrOBOPOTA BCLICCTB M MOTOKA
3HEPruM B IKOCUCTEMAX;

* NPVOBPECT OMbIT MPYMEHEHS OCHOBHBIX METOJ0B HaXYHCYO MO3HAHUA

uucen,

O/IHOKNETOYHbIX 1
610reoLieHo30B,  3KOCUCTEM U



UCMONb3yeMbIX B GHO.30THH: HAGMIOACHWA W ONMCAHMS XKMBLIX CUCTEM,
NPOLECCOB 1 SBNEHWA, OPraTnayuH W NpoBeAEeHUs [0NOTMYecKOro
3KCMIEPHMENTTa.  BbIABIKEHUA T[UNOTe3, BbIABNATL 3aBUCUMOCTU  MeXay
UCCNeAyeMbIMA - BENMYMHAMM, OGBLACHATL MaTy4eHHble PC3y.fbTaTbl U
(("MyNMpoBaTh BbLIBOAbI C MCMONL30BAHWEM Hay UHbIX MOHSTHIA, Teopuii u
3aKOHOB:

* c(hOPMMPOBATL YMEHUS BbIAENATb CyL|ECTBEHHbIE MPU3HAKW BUPYCOB,
KNeTOK MPOKapuoT 1 3yKapuoT: OAHOKNETOYHbIX U MHOTOKNETOUHBIX
OpraHU3MOB, BH/EX. GUOTEOLIEHO30B 1 IKOCUCTEM, OCOBEHHOCTI MPOLECCOB
o6MeHa BeleCTB M MPEBPALLEHUS IHEPrUM B TCRETKC. (DOTOCHHTESE,
anacTU4eckoro 1 3HepreTM4eckoro o6MeHa, XeMOCUHTE3a, MMTO3a, Meiio3a.
0aN100TBE HUA. Pa3sB>ITUA 1 Pa3MHOXEHWA, WHAVBUAY a.bKOTO PasBUTUA
opraHuama (OHTOreHesa), Gopbbbl 3a CyLIECTBOBaHWE, ECTECTBEHHOTO
oT6opa, BIWA006Pa30BaHNA, MPUCMIOCOBNEHHOCT OPraHM3MoB K cpeje
06UTaHNA. BAVAKHS KOMMOHEHTOB 3KOCUCTEM, aHTPOMOTEHHBIX U3MEHEHWI B
3KOCUCTEMAX CBOEH MCCTHOCW. KpyroBqxrra BEWeECTB W MpeBpaLieHue
3Hepruv B 6rocdepe.

- c(HOPMMPOBATL YMEHNA NPUMEHATL MATYUYEHHbIE 3HAHUA ANA OBN>ACHEHUA
GHO.NOTMYECKM\ MPOLIECCOB W SIB.XKHW, ans MPUHATUA MNPakTUYECKUX
peleHnii B NOBCEAHEBHOM XXW3HM C Lesblo obecneveHns 6GesonacHOCTU
CBOEro 3/J0p0BbA 1 3[0POBbS OKPYXKAILNX .NIOAEM, COB.NIOACHNS 340POBOTO
06pasa XKM3HM, HOPM TPaMOTHOTO MOBEAEHNS B OKPYXKaloujeil MPUPOAHOI
Cpefie:  MOHUMaHWe  HEOGXOAWMOCTM  UCMONb3OBAHUA  JOCTUKEHW
COBPEMEHHOI  61UONOTMM 1 GUOTEXHONOTMA  AMF  PALHOHA.MLHOTO
NPUPOAONONb30BaHNS:  YMEHMe  WUCMONb30BaTb  COOTBETCTBY/IOLINC
apryn3eHTbl.  GMONOTMYCCKYNO — TePMILO.IOTHIO W CUMBO.IHKY AR
[l0Ka3aTeNbCTBA PO/ACTBA OPraHW3MOB Pa3HbIX CUCTEMATUYECKMX rpynm,
B3aMMOCBA31 OPTaHU3MOB 1 CPefbl 0BUTAHWS, AUHCTBA YeNOBEYECKNX PaCc:
HEo6X0AMMOCT 30POBOTO 06Pa3a XM3HI, COXPAHEHNS Pa3HOO6PasNs BUA0B
1 3KOCUCTEM, KaK YC/I0BMS COCY LIECTBOBAHNS MPUPOAbI U YeN0BEYECTBA.

+ c(OPMMPOBaTL YMEHUs pellaTh GWO.NOTHYECKWE 3ajauu, COCTaB.JATH
TeHOTUNUYECKNE CXEMbI CKPELYVBAHNA AR PasHbIX TALWOB HAacnefoBaHus
NP30HAKOB Y OPraH3MOB. COCTaB.NSITb CXEMbI MEPeHOCa BEWECTB 1 IHepMLL
B 3KOCUCTEMaX (Lenu NUTaHWA, MULIEBbIE CETM). BbIAB./ATL MPUUNHHO-
CNE/CTBEHHbIE CBA3N MEX/Y WMCCMedy eMbIMI GUONOTMYECKUMU OGBLEKTAMH.
npOlioccamyt ¥ SB.IEHUAMM: JenaTb BbIBOAbI M MPOTHO3bI HA OCHOBAHWUY



OK 02. Vcno.nb3osatb
COBPEMEHHbIE
Cpe/CcTBa Noucka,
aHanm3a u
VKTepRpCTaLyuH
WHpopmauuu n
VH(OPMALMOHHbIE
TeXVIO.MIOTHH A1
BbINANHEHNA 3aja4
npogeccuonansHoll
fAesiTenbHoCN3

B 06.1aCTI LIEHHOCTYM HAay4YHOTO MO3HaHMS:

0BaHHOCTb HWUA,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO PasBUTUS HAyK U OGLLECTBEHHOI
npaKTuKM, OCHOBAaHHOTO Ha Avanore KynbTyp,
CNOCOGCTBYIOWErD  OCO3HAaHMIO cBOErO mecTa B
M0./NKY/bTYPHOM MUpe.
- COBEPLLIEHCTBOBaHME A3bIKOBOM 1 UNTATATbCKOI KYNbTYpbl Kak
CPe/CTBa B3aMMO/EACTBNA .MeXTY ./MIOALMI 1 MO3HAHNS MUpa.
- 0CO3HAHME LEHHOCTU Hay4YHONl [EATeNbHOCTM, TFOTOBHOCTL
0Cy LWECTANATb FOCKTHYIO U UCC.NIeAMATaTLCKYNO AEATC-NbHOCTD
VHAVMBUAY aTbHO U B Ipy nne.
OananeHue YHUBEPCANbHBIMUA YUEBHBIMU MO3HABBTE.NIbHBIUH
[LeiicTBUAMN.
B) paboTtac

NONYYEHHbIX PE3y/bTATOB,
cHOPMMPOBATL  YMEHUS  KPUTUYECKU — OLEHMBATh  MH(OPMaLMio
6HO.X)IMYECKOr0 COAEPXKaHWs, BK/IOYAIOLLYIO MCEBAOHAYYHbIE 3HAHUA W3

Pa3sMUHBIX  WCTOYHUKOB (CPEACTBA MaccoBOW MH(OPMALUM, Hay4HO-
nony.TAPHbIE  MaTcpua.Thl); ~ MHTEPNpPeTUPOBaTb ~ 3TWUYECKMe  acncicnj
COBPEMEHHbIX WCCTEAOBAHHI B GMONOTUAM, MeULMHE. &»OTCXHONOTNM.

paccmaTpuBaTh 106a.lbHbIC 3K0.X>TUYecXMe MPo6.TeMbl COBPEMEHHOCTH,
(hOpMMPOBaTE MO OTHOLWEHMIO K HUM COGCTBEHHYIO MO3ULMIO, YMeHue
OLEHNBaTb 3TUYECKME aCMeKTbl COBPEMEHHbIX WCC.TefOBaHWI B 06NacTH
GUOTEXHATOrUM U TEHETMUECKUX  TeXHONOruiAi  (K.XTUPOBaHUC-
VCKYCCTBEHHO® OMNOAOTBOPEHME, HAaNpaBNeHHOe M3MEeHeHne reHoma W
€a3/JaHNC TPaHCTeHHbIX OPraHLIMOB).

- CHOPMMPOBATL YMEHWUs CO3/jaBaTb COGCTBEHHbIE MUCbMEHHbIE U YCTHbIE
COOGLUEHNA Ha OCHOBE GUONOrMYECKOl MH(OPMALNN U3 HECKOMbKMX
VCTOYHMKOB, TPAMOTHO MCM0.Th30BATh MOHSTUIAHbINA annapar 61onoruu.

- yMeTb BbIABATaTb rUNOTE3bI, MPOBEPATH WX 3KCTIEPUMEHTaNbHbIMM
CcpeACTBaMU. (<U>MyNMpysi Lie.lb UCC.NIEA0BaHHS. aHaNU3NPOBAThL NOMYUEHHbIE
pesynbTaThl v AeNaTb BbIBOAbI.

- NPUHMMATb Y4acTve B HayuYHO-MCC/IEA0BATENLCKONM paGoTe no 6uo.noruu.
3KO.OTMH 1 MeAULMHE, NPOBOAVMON Ha Ga3e WKanbHbIX HayuHbIX O6LLECTB
W Ny6-NMYHO MPCACTAANATb MO.IYUCHHBIC PC3Y.bTaTbl HA Y4YeHUUECKMX
KOH(EPEHLLAX Pa3HOTO YPOBHS.

-cHOPMMPOBATL  YMEHUS  KPUTUYECKW  OLEHMBaTh  IKLIOpMALMIo
GHO.NIOrMYCCKOTO COAEPXKAHWS. BK.IIOHAIOLIYIO MCEBAOHAYYUHbIE 3HAHUS 10
Pa3-MNUHbIX  WCTOYHUKOB (CPEACTBA MAaccoBOW  WHAOPMALMK, HayuHO-
nony.nApHbIe  MaTepuanbl);  MHTEPNPETMPOBaTh  ITWYECKMe  aCmeKTbl
COBPEMEHHbIX HCC.TCAOBAHHIA B GMONOMN, MCAHLU3HE. GUOTEXHONOTUN.

- VHTEPNPETUPOBATbL ITUYECKME acrekTbl COBPEMEHHbIX WCC.TCAOBaHMiA B
610.M0TMN.  MeAUWILIC.  GUOTEXHONOTUN,  PacCMaTPUBaTL  T.M0GA/bHbIE
3K0-B3TMYECKHE NPOG-NeMbl COBPEMEHHOCTH, (HOPMUPOBATL MO OTHOLIEHMIO K
HAM  COGCTBEHHYIO MO3ULMIO, YMEHWEe OLEHWBaTb 3TUYECKUE aCMeKTbl
COMMEHHbBIX WCC./ICA0BAHMA B 06.1aCT GUOTEXHONOTUN H TeHETUYECKUX
TCXHANOrMH (K.X>HUPOBaHHe. MCKYCCTBEHHOE 0a10/]0TBOPCHIC.
KanpaaneHHoe N3MeHeH1e TeHOMa H CO3AaHue TPaHCTEHHbIX OPraHN3MOB).

- c(hOpMMPOBaTL YMEHUS CO3AaBaTb COGCTBEHHbIE MACbMEHHbIE U YCTHbIE
COO6LYeHNs Ha OCHOBe 6GMAax>rnyeckoil WH(POPMALUM W3  HECKATbICUX



OK 04. 3pthekTUBHO
B3aMMO/eNCTBOBATh 1
pa6oTaTb B
KO.IMCKNrBe 1
KOMaHge

* BNafeTb HaBbIKAMM MO.TY'UEHUS UH(OPMALMK 10 WUCTOYHUKOB
PasHbIX TUMOB, CAMOCTOATE.TbHO OCNTECTBAATL MOUCK. aHa.lus.
€3UrTEMaTU3ALMI0 1 MHTEPNIPETaLMIo UH(HOPMaLMW Pas. THUHBIX
BMA0B 1 hOpM npcacTaB. lekms.
- C034aBaTb TEKCTbl B Pa3NM4HbIX (hOpMaTax C y4yeTom
HasHaueHus MHAOPMaUUM M Lenesoii a>AuTopun. BbiGUpas
ONTUManNbHyIo (OPM> NpeACTas-neHns 1 Bu3>a liloaymnn.
- OLeHMBATL [OCTOBEPHOCTb, JIETUTUMHOCTb MH(OPMaLMK, ee
COOTBETCTBME MPaBOBLIM 1 MOPaNbHO-3TUYECKUM HOPMaM:
1CMo.N1b30BaTH cpeacTBa VH(HOPMALIMOHHbIX n
KOMM/'HUKALVOHHBIX TEXHONOTUI B PELIEHUM KOTHUTUBHbIX,
KOMMAT'HIXATUBHBIX U OPraHIOanHOHKbIX 33ay C CO6.MioaeHneM
TpeGoBaHMii 3PrOHOMUKM, TEXHMKKM GC30MACHOCLL. FUTUEHbI,,

pccnpcocGepexeHns, MpaBoBbIX H 3TMUecKlc\ HC™M, HOpM
WH(OpMaLMOHHOIA 6e30MacHoOCTH.
* B.JIajeTh pacno: ¥ 3aWNTbI UHI

VH(OPMALIMOHHOM 6e30MacHOCTM INYHOCTY

- TOTOBHOCTb K CaMOpasBUTMIO, CaMOCTOSTE.LHOCTU ¥
camoonpezenexuio.

-0BNajjeHne HaBbIKaMl >4eGHO-UCCNe0B3Te.NbCKOM. MPOEKTHOM
¥ COLVa.NIbHOI AeATENbHOCTH;
OsnajeHue yHUBEpCaNbHbIMU
nencTeuaMu;

6) coBMeCTHas AesTeNbHOCTb

* MOIOCMaTb W WCMIONb30BATh MPEUNNLIECTBA KOMAHAHOM 1
WHAMBUA\R.NIbHOH paboThl.

* MPUHNAMATD Lie.I COBMECTHOM [ACSTE-NIbHOCTI. OPraH30BbIBaTH
¥ KOOPAWHMPOBATL AECTBUS MO Ce AOCTWKEHWIO COCTaB./IATH
anaH felcTBuWiA, pacnpege.sTb ponu € %UCTOM  MHEHWi
44aCTHUKOB 0GEXTKNATb PE3y/bTaTbl COBMECTHOI PaBoThi;

* KOOPAVHNPOBATb 1 BBINO.THATL PAGOTY B YCNIOBUAX PEanbHOrO,
BMPTYaNbHOTO 1 KOMGUHNPOBAHHOTO B3aNMOAEICTBIS;

- OCYLUECTB-NATb MO3NTMBHOE CTPATErMyeckoe MOBEAEHNE B
paz.nuHbIX CLrryaumsx. NPOSBNATL TBOPYECTBO 1 BOO aXeHNe
GbITb MHULMATUBHBIM

OsnapeHue YHUBepCa/bHbIMM PerynsTUBHbIMN

KOMMYHUKaTUBHbIMU

WCTOYHMKOB, TPaMOTHO MCMO.N1b30BATH MOHATUIAHBLIN annapar 6uonorum

- chOpMMPOBATL YMEHUS CO3A4aBaTh COBCTBEHHbIE MUCbMEHHbBIE U YCTHbIE
COO6LYeHN Ha OCHOBE GMONOTMYECKOW WH(OPMAaLUU U3  HECKONbKUX
VCTOYHMKOB, FPAMOTHO MCMO.NIb30BaTb MOHATUMHBIN annapar 610.1orum;

* Xuerb BbIABWFaTb TUNOTE3bl, MPOBEPATb WX 3KCMIEPUMEKTaNbHbIMMU
cpeacTBaMu, HOPMYNNPYS We.fb UCCNEA0BAHIA, aHANN3MPOBATHL MOMYYEHHbIE
pesy nbTaThl v AeNaTb BbIBOAbI;

- MPUHUMATb yyacTUe B HAy4YHO-MCCCAOBATE.NLCKOW paBboTe Mo Guonorum,
3K0./IOTUN U MeAWLIMHE, NPOBOAUXION Ha 6ase WKOMbHBIX HAYUHbIX 06L|ECTB
v Ny6AUYHO NPEACTAaNnATh MO.IYUEHHBIC PC3y.NIbTaTbl Ha YUEHNYECKMX
KOH(EPEHLMAX PasHOr0 YPOBHS



0OKO7.
CopeiicTBoBaTL
COXPaHEHMI0
OKpY>KaloLjeit cpesbl.
pecypcoc6epexeHnio.
NPUMEHSITL 3HAHUS 06
nameHeHnn klllmata.
MPUHLUMbI
6epexnnBoro
NpouM3BOACTBA.
3(heKTNBHO
[LelicTBOBATbL B
upesBbIYaitHbIX
CUTYaLMAX

MK 1.4. OnpegensTb
KauecTBo Chipbs,
oy habpukaTos H
rOTOBOW NpoAy KLMN

MK 2.4. Onpegpenstb
KauecTso CbIpbS.
nonygabpukatos 1

AeiicTBUAMM;

r) NPpUHATUE Ce6s N APYTUX NIOAei:

- MPUHAMATL MOTUBbI M aPTyMCKIbl APYTUX MOt Npu aHanmse
PesyNnbTaToB AeATeNbHOCTH;

- NpLWHaHaTL CBOE NPaBO H NPaBO APYryX .Tiofel Ha oWNGKN:

- pa3BuBaTb CMOCOGHOCTb MOHUMATL MUP C MO3NLUN APYrOro
ye.foBCKa

B 061aCT! 3KONI0TMYECKOT0 BOCUTAaHUS:

- ChOPMUPOBAHKOCTL IKO.MIOTUUECKON Ky.TbTypbl. MOHUMaHUE
anuAKUS COLMaNbHO-IKOHOMUYECKUX MPOLIECCOB HA COCTOSHME
NPUPOAHON M COLMA.NbHOM CPefbl, OCO3HAHWE [N0GaNLHOTO
XapaKTepa 3Kanornyecknx npod.nem:

* anakupoBaHue W OCX'LECTB.IEHHE AEMCTBUIA B OKpyXatoujelt

Cpefe Ha OCHOBE 3HaHWA Wesieli YCTOWYMBOTO  PasBUTUA
4e./10BeYCCTBA.
aKTUBHOE  HEMpuATMe  [eiCTBMIA.  MPUHOCAWNX  Bped

OKPXKaloLCii cpefe.
* XMEHUC MPOTHO3MPOBATL HEGNArONPUATHBIE 3KO.MOTMUCCKUE

NOC.ICACTBUS  MPEANPUHMMAEMbIX AeACTBIW, MpeAoTBpaLLaTh
x;

pacwupeHve  ONbITa  JEATENbHOCTH  3KO.NOTMYECKON
HanpaanekHocTy;

- oanaficH1e KaBblKaxT y4e6HO'MCC.1e0BaTe. IbCKOH. MPOEKTHOMN
W COLManbHOIi AesTeNbHOCTU

* yMeHWe MpOrHO3MpOBaTh HCG.MAroNPHATHbIE 3KO.NONMECKNe
NoCNeACTBUS  NPEeANPUHMMAaEMbIX AeiCTBIW, MpeaoTBpaLLaTh
X

NpUHUMaTL yenu COaMECTHOW  [JieATe.NIbHOCTH.
OpraHu30BbIBaTL 1 KOOPAVHMPOBATb  AEACTBAS MO  CC
JOCTWXKEHMIO COCTABNAThL NaH AeCTBIN, pacnpene.nsTb ponm ¢
YUeTOM  MHeHWii  Y4acTHMKOB  06CYX/JaTb  pesy.ibTarbl
COBMECTHOIi PaBoThl;

* ananeTh CUCTEMON 3HaHWI 06 OCHOBHbIX METOAAX HAYWHOTO MO3HaHWS.
HCMO.Th3yeMbIX B GHANOrMYECKUX WMCCNEAOBAHUAX KUBbIX O0GLEKTOB U
3KOCUCTEM (OMucaHme, nposes Vab. if); cr
BbISIB/IEHUS H OLLEHKM aHTPOMOTeHHbIX N3MEHEHMIA B Npupoge.

- YMeTb BbISBNATL OTANYMTE.MbHBIC MPLIHAKWA KUBbIX CUCTEM, B TOM YMC./IC
rpuBoB, PacTEHMIi, XKUBOTHBIX U Ye.loBeka. MPHCMOCOG.IEHHOCTh BUAOB K
cpejie 06UTaHNA, aBUOTUUECKUX M BUOTMYECKUX KOMMOHEHTOB IKOCUCTEM,
B3aMMOCBA3e/i OPraHN3MOB B COOGLIECTBAX, ArmMpoMOreHHbIX WU3MeEHeHWii B
3KOCUCTEMAX CBOEIi MECTHOCTH.

- yMeTb BbIAE.ATb CYLIECTBEHHbIE MPU3HAKM GUONOTMYECKUX MPOLIECCOB:
o6MeHa BeliecTB (MeTaG0.NH3M), MH(OPMauUM W NpeBpaLieHns SHeprum,
GpOXeHWs, aBTOTPO(HOTO 1 FETEPOTPOHOTO TUMOB NUTAHNS, (HOTOCUHTE3A
M XeMOCMHTE3a, ~MWTO33, Meiio3a, ramcToreHesa.  3MGpPUOreHesa,
NoCTIMGPUCKANLHOTO Pa3BUTUS, PA3MHOXKEHWS, NHAVBUYaNLHOTO Pa3BUTUS
opraHusma (OHTOreHesa), B3aMMOJAeNCTBUS reHoa reTeposuca, AelcCTBWI
MCKYCCTBEHHOTO 0716e”a, CTabIroupyoLLIEro. ABUXKY LLEro 1 PaspbiBatoLLEero

€CTECTBEHHOr0 ~ OTGOpa;  arilonaTpuyeckoro M CUMMATPUYECKOrO
BM/006PA30BaHNSA; aNUAHHA [JBUXYIWMX CAN 3BOJIOLMK HA  TeHO(OHA
nony.ASIUHM:  NPUCMOCOG.ACHHOCT  OPraHM3MOB K cpeae  OBUTaHTbI.

UepeoBaHMA HanpaaneHnii 3BOJIIOLMK; KPYroBopoTa BELECTB W MOTOKA
3HEPri B 3KOCUCTEMAX

* YMETb BblAe.Tb CY/NLIECTBEHHbIE MPIOHAKN

CTPOEHNS BMPYCOB, KNETOK MPOKAPUOT U 3yKapuoT, OAHOKNETOUHbIX W
X«HOTOKNETOUHbI\  OPraHWU3MOB, BWA0B, GUOTEOLIEHO30B, 3KOCUCTEM
6uocepsbl;

CTPOEHWA OPraHOB M CUCTEM OPraHOB PACTEHWUH, XKUBOTHBIX, Ye.JIOBCKA;
NPOLIECCOB HKH3HEAEATC.MILHOCTH, MPOTEKAOWMX B OPraHM3Max pacTeHui,
JKMBOTHBIX U 4€.N0BCKa;

6ronornyeckux cytoleccos: oft*cHa BelyecTs (MeTa60113M), MHGOPMaLUN 1




rOTOBOW rTPoANKUMN.

MK 3.4. Onpegenstb
KauecTso Chipbs,
nonythabpnkatos  H
TOTOBbIX KY/MHAPHBIX
n3ge.1nii.

- KOOPANHUPOBATH U BbINO.THATL PAGOTY B YCNOBUAX PEANbHONO,
BUpTYaTbHOTO 1 KOst6ifflHpoBaHHoro B3aumogeiicTeus;
c03jaBaTh TEKCTbl B PAs/MYHbIX (HOpMATax C y4eToMm
HasHAueHWs WH(OPMALMN M LieneBoli ayauTopuy, BbiGupas
ONT3CUaTbHYl0 (OPMY MPEACTAaBAEHMS W BU3yaTwWwaLuu. -
oMeTwWwarth [JOCTOBEPHOCTb, NETUTUMHOCTL WH(OPMALMK, ee
COOTBETCTBYUE NPaBOBLIM 1 MOPAbHO-3TUYECKIM HOPMaM.

NpeBpaLLEHNs 3HEPTUN, "XIKEHWS. aBTOTPO(HOTO U reTepoTPOdHOro TMMOB
nuTaHns, OTOCMHTE3a U XEMOCMHTe3a MKr03a, Meii03a. rameToreHesa.
3mbpuoreHesa, NoCTaMGPUOHANLHOTO pasBuTms, PasMHOXKeHMS,
IOMHBH/YaNbHOTO Pa3BATAS  OpraHusMa (OHTOTeHe3a), asau-Moneicraus
TeHOB, reTepo3nca, AeCTBIIA CKy CCTBEHHOTO 0T6OPA, CTABUNN3NPYIOLIETO,
ABWXKYLLETO 1 Pa3pblBaOL|Ero ecTeCTBEHHOTO 0TGOPA; axNoMaTpUuccKoro u
CNe>»NaTPUYECKOro BUA006Pa30BaHNs; BANAHNS ABUXKYLLUX CAM 3BO.MOLMN HA
TeHO(OH/ NONYNSLMNA: NPUCMIOCOGNEHHOCTI OPraHN3MOB K Cpeae 06UTaHuns,
yepe/joBaHNA HanpaBNeHWit 3BOMIOLMK; KPYroBopoTa BewecTB W MOTOKa
3HEPrin B 3KOCUCTEMAX;

- NPUOGPECTY OMNbIT MPUMEHEHNS OCHOBHBIX METOAOB HAyYHOrO MO3HaHMS,
UCMONb3YeMbIX B GUONOTMMA: HAG.MIOACHUA M OMUCAHWA XKUBBIX CUCTEM,
NPOLECCOB 11 SBMEHUIA; OpraHM3aunM UM MpoBeAeHNs GUONOTMYECKOro
3KCMEPUMEHTA, BbIABIKEHUA TANOTE3, BbLIABNATL 3aBUCMMOCTU  MEXAY
VCCeAYeMbl.UN  BENMUYMHAMM, OGBACHATL MONYAEHHble pe3ynbTatel U
(hOpMyNMPOBATL BLIBOALI C UCTIONb30BAHHC HayuHbIX MOHATWN, TEOPUiA 1
3aKOHOB;

- c(HOPMMPOBaTL YMEHWUS BbIENATb CyILECTBEHHble MPU3HAKW BUPY COB,
KNeTOK MPOKapuoT M 3YKapuoT, OAHOKNETOUHBIX W MHOTOKNETOUHBIX
OpraHu3MOB, BMAOB, GUOreoLieHO30B H 3KOCUCTEM; OCOGEHHOCTYU MPOLECCOB
o6MeHa BEWeCTB W MpeBPAllEHUs 3IHEPNIL B KIeTKe, (OTOCUHTE3a,
MN1aCTUYECKOTO W 3HEPreTUYECKOro 06MeHa, XeMOCUHTE3a, MUTO33, Meiio3a.
ONNOAOTBOPEHNS, PA3BUTUA U PA3MHOXKEHLL. WHAMBIAY aNbHOTO PasBUTUS
opraHmaMa (OHTOreHe3a), GOpbGbl 3a CylIECTBOBaHWE, €CTECTBEHHOTO
0T60pa, BWA006Pa30BaHNA, MPUCMOCOBNEHHOCT OPraHM3MOB K  cpeae
06UTaHNA, BINAHUS KOMMOHEHTOB 3KOCUCTEM, aHTPOMOTEHHBIX N3MEHEHNI B
3KOCUCTEMAX CBOEM MeCTHOCTM, KPYroBopoTa Bel|ecTB M npeBpalieHue
3Hepruv B 6uocdepe;

- BNafeTb CUCTEMOIl 3HAHWA 06 OCHOBHBIX METOJAaX Hay4HOro MO3HaHus,
UCMONb3yeMbIX B GUONOrMYECKUX WCCNEAOBAHMAX XKMBbIX OBGBEKTOB 1
3KocucTeM (onucaHue, W3MepeHuWe, npoBefeHue HabnoaeHuit), cnocobamm
BbISIB/IEHNS 11 OLLEHKM aHTPOMOTEHHbIX U3MEHeHWH B NpUpoge.

* YMETb BbISBNATL OT.MUUTE.NIbHbIE MPU3HAKN XKUBbIX CUCTEM, B TOM uuncne
rpu6OB, PacTeHnii, XMBOTHBIX M YeNOBeKa; MPUCNOCOBNEHHOCTb BUAOB K
cpefje 06UTaHMS, abUOTUUYECKNX M GUOTUUYECKUX KOMMOHEHTOB 3KOCUCTEM,
B3aMMOCBA3el OPraHW3MOB B COOGLIECTBAX, aHTPOMOTEHHbI\ USMEHEHN B



| skocucTemax cBoeit MecTHoCTY.

1.4. KonnyecTso 4acoB Ha 0CBOEHME NPOrpaMMbl yHe6HOA ANCLIMMANHBI N NPOMEXYTOUHan aTTecTauma:
MakcumanbHas yue6Han Harpy3ska oGyuatouierocs 96 4acos, B TOM uncne:
o06s3aTeNbHas ayjuTOpHas yuebHas Harpyska 06yualolierocs 78 4acos,
camMoCToATeNbHAs PaboTa 06y4alolerocs He npejycMoTpeHo,
NpoMeXxyTouHas aTTecTauns 2 cemecTp - 3k3ameH (18 yacos)



2. CTPYKTYPA N COAEMKAHME YUYEBHOW AVNCUUMINHDBI

2.1. O6beM yyebHOl ANCLUUNAMHBI U BULbI y4e6HO! paboTbl

Bug yyebHoli paboTbl O6bemM B Yacax
O6beM obpasoBaTesibHoOl nporpamMmmbil yuebHol %
OUCUMMNNNHDBI
BTM.
OCHOBHOE cofiep>kaHue 54
B T.4
TeopeTunueckoe 06yyeHune 46
npakTU4Yeckne 3aHATNS 8
MpoeccrnoHanbHO OpVeHTNPOBaHHOE cofiep>kaHue o
(copep>kaHvie NPUKNAAHOro MOAY s)
B T.u
TeopeTunyeckoe 06ydeHne 14
npakTWYecKne 3aHATUsA 10

MHanBuayanbHbli NPoeKT (aa/HeT) Her

MpoOMeXyTouHasi aTTecTalysl - 3K3ameH 18



HaumeHoBaHue palgenos n tem

CopepxaHue yue6HOro MaTepuana vt (YOpMbl OPraHUTannn AeATENLHOCTH
obyuyatownxcs

2
| cemecTp

PA3LEN 1. KNIETKA - CTPYKTYPHO-®YHKUNOHANBHAA EAVUHULIA XUBOIO

Tema 1.1. buonorusa Kak Hayka.
06w as xapakTepucTuKa XLHU

Tema 1.2. BMONOTMYECKM BaXHble
XUMUYECKNE COCJUHEHNS

TefMa 13 . CTDVicrvDHO'!

CopepxaHue

Buatonun Kak Hayka. CBA3b 6MONOrMM C APYrUMN Haykamu; Guoxumus, 6uothmnsnka,
6WoHMKa, reHoreorpadms u gp. Ponb U MecTo 6uonorum B (HOPMMPOBAHWK
COBPEMEHHOI Hay4HOI KapTWHbl MUpa. 3HaueHue GUONOTNYecKUX 3HaHWiA. UcTopus
6uonorun.  3HadyeHue UUTONOTMW ANS PasBUTUS GUONOTMM W MO3HAHWA MPUPOALI

MeToabl UUTONOMMM MUKPOCKOMWS, XPOMATOrpadius, 3NeKTPOthopes, MeTO MeueHbIX
aToMOB, ANGhepeHLMa. TLHOC LIEHTPUDYTUPOBAHIE, KYNIbTYPa KNEeTOK

PasHoo6pasue  6Guocuctcm  OpraHusauMs  GUONOTMYECKUX  CUCTEM  YPOBHM
OpraHm3aumMn  GUOCHCTEM:  MONEKYNAPHO-TEHETUUECKUIA, OPraHOMAHO-KNCTOUHbIM.
OpraHU3MEHHbIH. MOMY.TALMOHHO-BUA0BOM. IKOCHCTEMHBIN (GUOreoLeKOTUYECKMIt),
6GrocdepHbii. Hayku, wsyualouime 6UONOrMyeckie OBLEKTbI Ha PasHbiX YPOBHSX
OpraHm3aumMm KusHW. O6lias XapaKTepuCTMKA JKWU3HM, CBOMCTBA XKMBbIX CUCTEM

TocLueccs. WNCXOAALINC B BUOCHCTEMAX

B TOM uncne NpakTUYeCKMX 3aHATUI 1 N1abopaTopHbIX paGoT

CamocTosaTenbHas paboTta 06yyatoLwnxcs

CopepxaHue

XuMUYeCKni cocTaB KneTkn HeopraHuueckue BewjecTBa KNeTKM, UX Guonoruyeckas
ponb OpraHnyeckue BewjecTBa KNeTku. Bro.noruucckme no.m.mepbl. Benku. CTpyTcTypa
v (yHKUMM 6eIKOBOM MO.Meky.Nbl PepMeHTbI, MPUHLMAN UX AEACTBUS  YTNeBOAbI.
Buonorudeckne Gy HKUMM  yrneBonoB  Junugbl.  OBwuii  nnaH  CTPOeHus
TnapodunbHO-ruapodo6Hele CBOWCTBA. K.nacCH(UKamms NuNugos  Buo.norudcckue
Dyukyun MNUAoB. AT®. CTpoeHne Monekynbl AT® Buonoruyeckune hyHkuun ATS
B TOM YMCne NpakTUUYECKMX 3aHATUI 1 NaBOpaTOpPHbIX paGoT

CamocToaTenbHas pa6oTa obyyatowmnxcs

CopaepxaHue

O6bem
yacos

22

Kogbl KoMMeTeHyuii,
(hopMupoBaHmio
KOTOPbIX
Cnoco6CcTBYeT aNeMeHT
nporpammsl
4

OKO01. OK02.
0OKO04

0KO02

OKo01
0KO02
OKO04

OKOl



(YHKMMOHaNbHAR OpraHnsaLns
KNeToK

Tema 1.4. CTpyKrypHo-
(DYHKNMOKanbHble (haKTopbl
HacneAcTBEHHOCTM. poueccsl
MaTPUUHOrO CUHTE3a

K.terouHas Teopus (T LUBaHH. M. LL.TeiineH. P. BupxoB) OCHOBHble MOMOXKEHWSA
COBPEMEHHOW  (CTETOWHOW  Teopuu  TWnbl  KNETOK  33KapuoTMucckas 1
npokapuoTMyeckas CpaBHUTENbHAA XapaKTePUCTUKA KNETOK 3\-KapuoT (pacTuTenbHoM,
)KWBOTHOW, rpu6HOiA) CTpOeHMEe NPOKApUOTUYECKON KNeTkn. OCOBEHHOCTW CTPOEHWs
reTepoTPOHON M aBTOTPOGHON  MPOKAPUOTMUECKMX  KTeTOK  CTpoeHune
0/1a3MaTUYCCKOI MeMBpaHbl. TPaHCMOPT BELLECTB Yepe3 NnasMaTiuieeksio McMGpaH>
MacCUBHbIN 1 aKTUBHbIA. SHAOWWTO3 MHHOLMTO3. (harounTo3 K30wWrTo3 O60MoYKa'
VMW KNeTouHas cTeHKa. CTP3TRNPa v hYHKLMN KNETOUHOM CTEHK pacTeHw! rpu6os
LiuToatasma. Liutosonb. Liurockenet — OAHOMeMGpaHHble OpraHOWAbl  KTCTKM:
3Hf0aTasmaTiueckas ceTb (3MC). annapar [oNbAXM, N0OCOMbI. MCPOKCMCOMBI.
BAK>O0/N PACTUTENbHBIX KTETOK. CTPOEHME U (h\ HKLLHW OAHOMEMBPaHHBIX OPraHOMA0B
KTCTKU. KNeTouHblii cok. Typrop-

IM0.T\aBTOHOMHbIE OPraHOWAbl KTCTKWA: MUTOXOHAPUM, aTaenibl: X,TOPOATACThl.
XPOMOATacTbl. NefikoaTacTbl, UX CTPOEHME W D>HKUWM. SlAepHbIii annapat KTCTK.
cTpoeHwue 1 )\ towun.

HcmeMGpaHHble OpraHouzbl KTETKW. PUGOCOMbI, MUKPOTP>GOUKN. KTETOUHBIN LEHTP
OpraHou/bl ABWKEHNS; PECHUUKI 1 XTYTUKU. CTPOEHUE 1 (yHKLUUM HEeMEMGPaHHbIX
OpraHoMA0B KTeTKu

B TOM uncne NpakTMyeckn! 3aHATUIA 1 NaBopaTopHbIX paboT

NaGopatopHas pa6oTa Nel «CTpOEHME KTCTKI U KNETOUHbIE BK/IOYEHNS»
JNa6opatopHas pa6oTa Ne 2 «[poHuLaeMocTb MeMbpaHbl (Nna3maTns, jeaTtasmonns)»
CamocTosTe/bHas pa6oTa 06y4aroLLmXcs

CopgepxaHue

CTpoeHMe  XPOMOCOM.  XPOMOCOMHbIA ~ HaBop  KTETOK.  FOMOMOrUuHbie
HCTOMO/IOTUYHbIE XPOMOCOMbI, Fan.TOUAHbIH W AUNNOMAHBLIA HaGC"  HyknenHosbie
kucnotl.  AHK u PHK  CTpoeHue  HYKNEMHOBbIX  KUCNOT — HykneoTuabl
Komn.TemcKTapHble a30TUCTble OCHOBaHMA. MpasBuno Yapradda Crpstetypa AHK -
[BOiiHas cnupa.Tb MecToHaxoxgeHue w 6uonornuyeckue ¢yHkuymn AHK AHK-
akcneptusa. Bugsl PHK ®yHkuumn PHK B knetke

MatpuuHbiii cuntes JHK - pen.tukauws MpuHumnbl pen.THkaumm AHK  MexaHuam
pen.tukayn  AHK. Penapaums [HK (gopennekaTuBHas. nocTpennekaTuBHas)
Peakuuu  MaTpUuHOro CiHTe3a.  [PUHLMN  KOMITCMEHrapHOCTU B peakuusx
MaTpuyHoro cuHtesa. [AHK 1 reHbl MeHeTWYeckunii KOA. ero cBoiicTBa TpaHCKpUnuus
- MaTpuyHblil cuHTe3 PHK. TpaHcnsums u eé atanbl. YcnoBus 6GuocuHTesa 6e.Tka
CTpoeHue T-PHK 1 koauposaHne amnHokucnoT Ponb pubocom B 61ocuHTese 6enka
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Tema 1.5. HekneTouHble (hOpMbl
KU3HUN

Tewma 1.6. O6meH BeliecTs n
npeBpalyeHne 3HePrum B KNeTke

Tema 1.7. )KU3HEHHbIN LUK KNeTKN.
Mwuto3. Meitos

KoHTponbHas paboTa

B ToM u1cne NpakTUYeCKNX 3aHeTHI 1 na6opaTopHbN paboT

MpakTuyeckoe 3aHATMe Ne 1 «PelleHue 3ajay Ha onpe/eneHne NocnefoBaTelbHOCTM
H3K/ICOTW/0B. aMUHOKICAOT B C.T3'Yae U3MEHEHNA NOCNef0BaTeNbHOCTI H3K.TEOTU/0B
ZIHK>.

CamocTosTenbHas pa6oTa 06yHatoLLMXCB

CopepxaHue

BUpyChbl - HCKNCTO4HbIE (DOPMbI XKWU3HI M 0BAUTaTHbIE NapasuTbl. CTPOEHUE MPOCTLIX
Il CTOXHbIX BUPYCOB, PEeTPOBMPYCOB, GakTepuodaroB Mu3HeHHbI umkn AHK-
cofepxalwmx BupycoB. PHK-cogcpxalumnx upycos, Gaktepuocparos BUY. renatut
yenoBeka.

BakTepun O6Lan XapakTepucTuka. MoHATAe WwTamM. Bupycbl 1 6akTepumu CX0ACTBA U
paxTuuns

B TOM umcne NPaKTUHECKWX 3aHATUIA 1 NabopaTopHbIX paboT

CamocTosTeNbHas pa6oTa 06yyaroLmxcs

CoarpxaHue

ACCUMUNSLVMA 1 AUCCUMATALMS - BE CTOPOHbI Meragonns.ma. Tunbl 06MeHa BelecTs
aBTOTPO(MHLIA U reTepoTPOHbIA, a3pobHbIE U aHa3POBHbLI  DHepreTuyeckoe
obecrieyeHme KneTku: npespatieHne AT® B 06MeHHbIX rthoLeccax. depMeHTaTUBHbIA
XapakTep peakLuit KTCTOYHOTO MCTa6onnama.

TMepBUYHbIA  CUHTE3 OPraHM4Yeckux BEWeCTB B kneTke [nacTudeckuii 0GMeH.
POTOCHHTE3  XeMOCUHTe3  AHadpOGHBIi 3HepreTudecknii 06MeH. AHa3pOGHbIe
OpraHnambl BpoxeHue, aBTOTPO(HBIN W reTepOTPOMHBINA TUM MUTaHUA. AHadpOGHbIE
MUKpOOpraiwl3mbl Kak 06beKTbl 6MOTEXHONOrMN. ITanbl 3HEPreTMYeckoro obmeHa.
T".TVKO.TM3. BMONOTNYECKOE OKMUC.TEHIC, UM KNETOYHOE AblXaHune

B TOM uncne MpaKTUHECKNX 3aHATUI 1 NabopaTopHbIX paoT

CamocTosiTeNbHas pa6oTa 06yHaroLmxcst

CopepxxaHue

KNeTouHbIi LyKn, ero nepuosl u pery nauns. Mepuoasl MHTEPdAsbl UX 0COBEHHOCTH.
AnddepeHymnayna K-3eTKM 1 apecT KNeTOUHOTO LuKna. [leneHne KNeTku - MuTo3
CTanum .MuT03a ¥ TrOHCXOASLIME MPOLECChl  KapuoKuHes 1 LMTOKUHE3
B10.NI0TMYECKOe 3HaYEHNE MUTO3a Meii03 - pefyKUMOHHOe AeneHue KneTku. CTaaun
mciiosa Meiio3 - OCHOBA MONOBOTO Pa3MHOXeHUs. MoBeneHne XPOMOCOM B .Meliose
KpoccuHToBep  Bro.lCwiueckuii cmbicn  Melio3a. dddekTsl Meiioza. Meiioz B
JKM3HEHHOM LK/ OPraHH3.MOB

B TOM uncne NpaKTUYECKWX 3aHATWIA 1 N1abopaTopHbIX paGoT

CamocTosTenbHas paboTa 06y4aroLmxes

Mo03eKMAMHbIA \TIOBCHb OPraHN3aLUy XNBOro.

PA3OEN 2. CTPOEHVE N ®YHKL OPFAHU3MA
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Tema 2.1. CTpoeHue opraHusma

Tema 2.2. opMbl pa3MHOXEHNA
opraHu3moB

Tema 2.3. OHTOreHe3 pacTeHuni,
KUMBOTHbIX 1 YenoBeka

Tema 2. 4. OCHOBHble NOHATMA
TeHeTHKN

MpocheccnoHanbHOUT eHSLPOBAHMOE COAEPIKaHNe

OpHOK.ICTOUHbIE  OpraHM3mMbl  KO.TOHMA.TbHble  OpraHWMbl  MHOTOKTETOUHbIE
OpraHusmbl. B3auMoCBA3b YacTell MHOTOK.TCTOYHOTO OpraHioma. ®3HKuMs Oprawbl U
CMCTEMbI OpraHoB. AnnapaTbl OpraHoB. OMeOCTas OpraHuama u ero nogaepxaue B
NPOLECCE KIUHEALATENLHOCTH

D3HKLMOHATbHARA CUCTEMa OpraHoB TKaHM PacTeHUit TKaHW XMBOTHBIX K 4e.TOBeKa
OpraHbl pacTeHuii. OpraHbl U CUCTEMbI OPraHOB XWBOTHbIX H YeNoBeKa 3HaueHne
OMopb!, ABWKEHUS, MUTAHWUA, JbIXaHWUS, TPaHCMOPTA BCLICCTB. BblAE.TCHUS. 3aluil
3HaueH1e NPOSBAEH3N Pa3APKUMOCTY 1 Perx TAUUN

B TOM Yncne NpakTUYeCKUX 3aHATUIA 1 NaGopaTopHbIX paGoT

MpakTiyeckoe 3aHATME Ne 2 «3awmTa npeseHTaLnit «VH(EKLUMOHHbIE 3a60NEBaHNS 1
BaKNMHALNS».

CamocTosaTenbHas oaboTa obyyaroLwmnxcs

TMpodheccuoHaybHO-0pUeH T MPOBAHHOE COAEpXKaHie

®CAMbl  Pa3MHOXKEHWS OPraHM3MOB. Becno.Toe W MONOBOE pPasMHOXeHMe. Buabl
6ecnonoro pasMHOXEHWs MPoCTOe [eNeHve HajBOe, MOYKOBaHWE, PasMHOXeEHWe
Cnopamy, BereTaTMBHOE Pa3MHOXeHWe, (parmMeHTauus, t0OHUPOBAHMC [o.ToBOE
pasMHOXeKue.

B TOM umcne NOAKTUYECKWX 3aHATUII 1 NaGopaTOPHbIX paboT

CamocTosTeNbHas paboTa 06yHaroLmxcs

CopgepxaHve
FamcToreHes > XWBOTHbIE CnepMaTcmeHes N 00reHcs CTPOEHMG NONOBbLIX KNETOK.
OarofoTBOPEHNE U 3M(PUOKATbHOE — pasBUTUE KUBOTHbIX. MapTeHoreHes.

OMm6puoreHes (Ha npuMepe naHLUeTHMKa) CTagun ambpuoreHesa

POCT 1 pasBuTUe XMBOTHbIX [OCTIMGPUOHaNbHEIN nepuod lpamoe 1 Henpsmoe
passuTMe PasBuTue C MeTaMOP(O30.M Y GECMIO3BOHOUHBIX 1 MO3BOHOUHBIX KUBOTHbIX.
CTaguu NOCTIMEGPHOHANLHOTO Pa3BUTUA Y JKMBOTHbIX W uenoseka. [lepuogbl
OHTOreHe3a 4enoBeka. BUONOrMYecKoe CTapeHne  cMepThb. MepoHTONOrns

TaMeTOMHT 1 CNopotuT. PasMHOXeEHMe H pasBUTMe BOAOPOCHEl PasmHOXeHue u
pasBUTME CMOPOBLIX PAaCTEHMiA. Pa3MHOXEHWEe U Pa3BUTUE CEMEHHbIX pacTeHuit Poct
Teprogpl OHTOreHe3a pacTeHuii

B TOM umMC/ne NPakTUUYECKMX 3aHATUI 1 na6opaTopHba paGoT

CamocTosTenbHas paboTa 06yqatoMMxcst

CopgepxaHue

T'eHeTUKa Kak Ha>lca O HAC.CACTBEHHOCTM M W3MEHUMBOCTU OPraHn3MoB OCHOBHbIE
TeHeTMyeckue MOHATUA W CUMBOMbI [eH [eHcnun  ®eHOTUN. AnneNbHble reHbl
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Tema 2.S. 3aKOHOMepPHOCTH
HacnenosaHus. B3aumogeiicTaue
reHoB

Tema 2.6. CuerbTeHHOe HacnefoBaHue
NpNU3HaKoB.

Tema 2.7. eHeTuka nona. FeHeTnka
yenoseka.

ATbLT(HHATMBKbIC NPU3HAKM JLOMUHAHTHBIN 1 PELLECCUBHBIN NPU3HakU OMo3nroTa u

reteposurota  Uuctas  AMH3M  TuGpuAbl  OCHOBHbIE  METOAbI  TEHETMKN

TNGOMAAITHYCCKIIA. LUTONOTUYEEK33e. MO-3eK3-TAPHO-TEHTTauCCKUC

B TOM YKC/Ie NPAKTUHYECKNX 3aHATUii 1 NabopaTopHbIx paboT

CamocTosTeNbHas pa6oTa 06yqaroLLmXcs

Moo">eccuoHa.l bHO-0pUeM TUPO«AHHOE CoZlep>KaHue

3aKOHOMEpHOCTM  06pasoBaHWA rameT  3akoHbl I.  MeHgens; MoHornépugHoe
Mpasuno 3aKOH €AMHO06PA3NA MEPBOTO MOKONEH3N.

3aKOH pacluenfiennsi MpusHakoB. L||no.nonneckue OCHOBbI  MOHOMUGPUAHOTO

cKkpelw3osaHus  [3T0Te3a  UMCTOTHI  radeT  AHansoupuToliee  CKpeLiuBaHue

AnrnbpHaHoc  cK 3aKOH H )r0 HacnefoBaHns  NPU3HAKOB

MonnrbpuaHoC Hacne0BaHMe 1 ero 3aKOHOMEPHOCTH.

TeHOTUN KaK LenocTHas cuctema. MHOXeCTBEHHOe AeiicTBue reHoB [neioTponus,

MHOXECTBEHHbIN anncin3.M. B3aumopeiicTBie ArNeNbHbIX reHoB. KoAOMUHMpOBaKUC.

B3anMopeiicTBIe HCA.INC/bHBIX TeHOB KomnnemekrapHoers. dnuctas Monumepus

2cswew

B TOM uncne NpakTUYeCKMX 3aHATUI 1 NaBopaTopHbIX paoT

MpakTueckoe 3aHsTMe N° 3 «PelueHue 3ajay Ha OMpejeneHve BEPOSTHOCTH

BO3H30CHOBEHUS KacneACTBCH3WX MPU3HAKOB MPU MOHO-, AM-. NO.MIMGPUAHOM 1

a33a/1303X3MOLLCM CKPELLIHBAHWH. COCTaB./ICHIAC FEHOTUMMYECKMX CXEM CKPELL33BaHNS.

CamocTonTe/bHas paboTs 06yHanKusmcs

MpodeccnoHnlbHO~0pUEH T poOeaHHOE CoAepyKaHme

3ako3w T MopraHa Cuen.iekHoe HacnefoBaHue TFEeHOB. HAp>'ICHUC CLenneHns

XPOMOCOMHas TEOPUsi HaCNeACTBCH330CTH [ eHeTUYeckoe KapTUPOBaHWE XPOMOCOM

Vicnonb3oBaHe KPOCCUHTOBCPA ANSt COCTAB/IEH3LY re33eTUUeek3K KapT XpOMOCOM

B TOM uncne NpaKTUYECKUX 3aHAT3LA 1 NabopaTopHbIX paGoT
CamocTosTenbHas paboTa 06y4aroLL33Xca
Copepxarue

1 onpes nona. A3TOCOMbI W MOMOBbIE XPOMOCOMBI.
TomMorameTHbI M reTeporamMcTHbIi  Mon.  [eHeTMdeckas CTPYKTypa  MOMOBbIX
XPOMOCOM Hacne/j0BaHne Npu3HaKoB, CLIEATEH33bIX C MO/IOM.
Kapnotun ue.ToBeka. MeTOfbl IOYUeH3W TCHET3N(H 4enloBeKa, reHeanornyeckui,
61M3HEL0BbINA, LNTOrEHETUYECKMiA, BMOX3CMMUYCCKMIA, NOTNALNOHHO-CTaTUCTMYEEK3L
HacneacTeeHHble 3360.1CBaHNA Ye.TOBeKa. [eHHbIE U XPOMOCOMHbIE GONIe3HN Yenoseka
BOnesHM C  HacneACTBEHHOI npeapacr CThIO 3 MeANLNHCKOI
TeHET30CH B NPeJOTBPALLEHINN 1 IEYEHNI TeHETMYECKUX 3a60/ICBaH3LL YeNloBeKa.
B TOM 4uc/ie NPaKTUHECKUX 3aHATUIA H NabopaTopHbIX patoT
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Tema 2.8. 3aKOHOMEPHOCTU
u3mMeH4YnBoOCTU. Cenekymns
0praHu3mMos

Tema 3.1. WcTopus 3BONIOLUOHHOTO
yueHus

Tema 3.2. MUKPO3BONIOUHSA

CamocTosTenbHas pa6oTa obyvatrowmnxcs
CopeoxaHue
B3aumogelicTeue reHoTuna u cpeasl npu GeHonTa. W 0CTh
NpU3HaKkoB KauecTBEHHbIE 1 KONMUYECTBEHHble MPU3HAKN Buabl M3MEHUNBOCTH:
HAC/NeACTBEHHAR W HeHacneACTBeHHas
3aKOH rOMO/IOrNYeCKUX PAJOB B HACNEACTBEHHOI n3MeHunBocTy (H.1. Basnnos).
MOoAVDUKALMOHHAA.  UAM  (PEHOTUNMYECKAR  M3MEHUMBOCTb.  PoNb  cpedbl B
MOAVDUKALMOHHOM U3MEHYMBOCT HopMa peakumun NpusHaka. BapuaunoHHbli pag u
BapUaLMOHHas KpUBasi. XapakTepucTika MoAMMUKALUOHHOM U3MEHUNBOCTI
HacneacTBeHHas. WM TEHOTUNMYECKAs  U3MEHUYMBOCTb KomGuHaTuBHast
" 0CTb. MyT. " 0CTb Buabl MyTaLWii: reHHbIE, XDPOMOCOMHbIE,
TeHOMHbIe. MPUYNHbBI BOSHUKHOBEHNS MyTaLWiA.
Cenekuyns Kak Hayka. MeTogbl CeNeKUMOHHOI paboTbl. [ETEpO3NC 1 ero MPUuMHbI.
VICKyCCTBEHHBIM 0TGOP: Y(aCCOBBIA 1 MHAMBMAYaNbHBIA. DTarbl KOMGUHALMOHHOI
cenekuyuu CopT, NOpoAa, WrayL
ANrOpUTMbI  pellieHne  3ajay Ha  OnpejeneHve  BO3MOXHOTO  BO3HUKHOBEHUS
HACcNeACTBEHHbIX MPU3HAKOB MO CENeKLMW, COCTaBfIeHWe TeHOTUMMYECKMX CXeM
oelinBaHns
B TOM 4nCNie TTOaKTUYECKNX 3aHATUI 1 N1aGopaTopHbIX paboT
FamncTnsTenbHas paboTa noy4AOTUTIA

PA3AEN 3. TEOPUA 3BOIKOLUNN
CopepxaHue
MepBble IBONIOLUMOHHbIE KOHLENUuK. [paayanncTuyeckas 3BOMIOLMOHHAS KOHLenuvs
JK.b. JNlamapka. [Buxyliue cunbl 3BO.JOMMW. KpeanmoHWM W TPaHCHOPMMU3M.
Cuctemarinka K. JlnHHes n eé 3HaueHne Ans GOPMUPOBAHNA MAEU 3BO.TIOLMN
TMPeAnoCLINKIA BOHUKHOBEHNA AapBUHN3MA. DBONIOLMA BUAOB B Npupoge. Bopbba 3a
cyujecTBoBaHMe. ECTECTBEHHbIN 0TEOP. [JMBEPreHLns NPU3HakoB 1 BUA00GPa3oBaHMe
OCHOBHble  MONOXEHUs  CUHTeTMYeckoid  Teopum  3onouun  (CTI).  Pomb
3BO/IOLMOHHON TEOPUY B (HOPMMPOBAHIUM HAYYHON KAPTUHbI .M1pa

B TOM uncne NpakTUUecKNX 3aHATUIA 1 NaGopaTopHbIX paboT

CamocToaTenbHas paboTa obyyvarownxcs

CopaepxaHue

MUKPO3BOMIOUMA 1 MAKpOIBO.3IOUMA  KaK 3Tambl  3BOMIOLMOHHOTO  Mpouecca
TeHeTUYeCKNe OCHOBbI 3BO/IOLMM  MyTauun ¥ KOMOMHALMM Kak 3.TeMeHTapHbIM
3BO/IOLMOHHbI MaTepuan. MonynAuus Kak aneMeHTapHas efuHuLa 3BONIOLN.
JBuxy e cunbl (hakTopbl) 3BONKOLMNA. MyTaLMOHHBIA NPOLECC U KOMGUHATMBHAS
M3MeHUMBOCTL Murpauus. V130.751LM nonynsuui: reorpaguyeckas
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Tema 3.3. Makp03BONOUHA

Tema 3.4. Bo3HWKHOBEHWE U pa3BUTHE
KM3HN Ha 3emne

Tema 3.5 MpoucxoxgeHne yenoseka -
aHTponoreHes

(npocTpaHcTBEHHas), 6uonoruyeckas (penpopyTCTUBHAA)

EcTecTBeHHbI 0T6C"3 - HanpasnstoLwmii hakTop 3Bonouum bopbba 3a cyluecTBoBaHMe
KaK MexaHW3M JeiiCTBUS ecTeCTBEHHOT0 0T60pa B Monynsumsx. Bua v ero kputepun
(npusHakn) Buaoo6pasoBaHme Kak pesynbTat MUKPOIBOMOLNM

B TOM 41cne NPaKTUYECKNX 3aHATUI 1 naGopaTopHba pa6oT

CamocToAaTenbHas paboTta o6yyarowmuxcs

CopgepxaHvie

Makpoaonoums.  dOp.Mbl 1 OCHOBHblE HanpaBfeHWs Makpoasomouun  (AH.
CcBcpyos).  yTn  JOCTWXKeHMS  GUONOTMYECKOTO  Mporpecca:  apomopaos,
vaHoananrauvs. obuas AereHdauins MeTogbl M3yueHUs MakpoIBOMOUMM 3aKOH
3apogblweBoro cxoactea (3akoH K. Bapa) BuoreHeTudeckuit 3akoH (3. Mekkenb. ®
Mtio.b3acp) O6LLne 3aKOHOMEPHOCTH (MpaBKna) 3B0.TOLMN

B TOM uncne NpakTUYeCKUX 3aHATUIA 1 NaGopaTopHba pa6oT

CamocTosaTenbHas paboTta obyyarowmxcs

CopgepxaHve

TANoTe3bl 1 TECHUH  BO3HUKHOBEHMS JKW3HW  Ha  3emnie:  KpeauuoHu3M,
camonpousBonbHoe  (CMOHTaHHOE) — 3apoajieHie.  CTAUMOHapHoe — COCTOSHUeE,
naHcnepmus, 61ono33. Hauano opraHnyeckoii 3BonoLuu MosiBNEHNE NEePBbIX KNETOK.
3Bo.TIoUMs MeTabonusma. DBOMOUNA NepBbIX KNETOK [MPOKapuoThl W 3yKapuoTel
TPONCXOX/AEHNE MHOTOKNETOUHbIX OPraHU3MOB BO3HMKHOBEHME OCHOBHBIX LAPCTB
ayKapuoT

("HOBHbI® YePTbl 3BO/IOLMN PACTUTENLHOTO MUPA. OCHOBHbIE YePTbI IBATIOUNM
KMBOTHOTO MMpa

B TOM Yncne NPaKTUYECKIUX 3aHATNII 1 Na6OPaTOPHBIX PaGoT

CamocTosaTenbHas paboTta ob6yyatoLwnxcs

CopepxaHuie

AHTPOMONOrMS - Hayka O uenoBeke CUCTEMATOTECKOE MO/OXEHNE YenoBeKa.
CXOACTBO ~ YenoBeka C OKMBOTHbIMM ~ OTAWYWA  YenoBeka OT  XKMBOTHbIX.
TMPAMOXOX/EHME M KOMMNEKC CBA3AHHBIX C HUM MPU3HAKOB. Pa3BUTUE TONOBHOTO
MO3ra 1 BTOPOW CUTHANLHOM CUCTEMbI COOTHOLLEHUE GUONOrMYECKUX U COLMaNbHBIX
(haKTOpOB B aHTpOMOreHese

OCHOBHblE ~ CTagui  aHTponoreHesa.  [IpUONTITeKM -  MpeAKA  uYenoBeka ¢
4e/10BeKO0BPA3HbIX 06e3bsiH. MPOTOAHTPON - MPeALECTBEHHUK YenoBeka ApPXaHTpon
- ;theBHeiilmii yenosek. ManeoaHTpon - ApeBHWI yenoek HeoaHTpon - uenoBek
COBPEMEHHOTO TMNa. SBOMIOLMS COBPEMEHHOTO Ye/0BeKa.

YenoBeyeckue packl OCHOBHble GOMbLUNE PaCbl: eBPOMeONHan (eBpasuiickas), Herpo-
aBcTpa.l0uaHas (3KBaTOpUaNbHas), MOHrONONAHasA (a3naTCKO-aMepuKaHckan). Bpe.ms n
MeCTO BO3HUKHOBEHUS Ye/I0BEYECKMX pac. EAMHCTBO 4YeNoBeYecKUX pac
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Tema 4.1. konornyeckue GakTopbl u
CPenbl XKU3HM

Tema 4.2. Monynauus, coobuiecTsa,
3KOCUCTEMbI

Tema 4.3. buocepa - rnobanbHas
3KoNorMyeckas cucTema

Tema 4.4. BnnaHue aHTPONOreHHbIX
thakTopoB Ha 6uocthepy

B TOM UuC/e NOAKTUHECKMX 3aHSTii 1 TaBopaTopHbIX paGoT
CamocTosTeNbHasA paboTa 06yHatoLLMXCA

PA3[E/ 4. 3KONOrnNsA

CopgepxxaHue

Cpefibl 06MTaHWA OpPraulIMOB BOAHAA, HA3eMHO*BO3A>1UHAA. NOYBEHHaR, BKUTPM
OpraHU3MCHKas ~ ®U3NKO-XMMMYECKUE OCOBEHHOCTM Cpef OBUTAHWS OpraHW3MOoB
TpUCNIOC06.3CHNA OPraHN3MOB K XW3HU B pasHbIX cpeaax [oHsTue ako.lonneckoro
(hakTopa. Knaccudmkaums askonormyeckux @akk”B. [paBuno mMuHuMyma O
Jnbuxa. 3akoH ToneoakTHocTu B. LLle.ndopaa

B TOM uuC/e NoaKrMyeckyx 3aHsTuii n nabopaTopHbIx paboT

CamocTosTenbHas paboTa 06yUAMHANXCA

CopgepxaHve

DKONOrMYeCKas XapakTepucTUKa BUAa M MOTAANMM  DKONMOTMYECKAs KMWA BUAA.
OKON0rMYeCKHe XapaKTepUCTUKA NoTASLMU. COOGLLECTBA 11 3KOCUCTEMbI  BUOLEHO3 U
ero crpyetxpa (B.H. C>Tcaucs). CBAsu MCOX4> oOpraHusmMamum B GUOLiEHO3e.
CTPAKT/IPHBIC HO3MMOHEHTbI 3KOCUCTEMbI: MPOA>LEKTbl. KOHCYMCHTbI. PEAULIEHTbI.
KpyroBopoT BCWICCTB W MOTOK 3HEPriM B 3kocucTeme Tpoduueckue \pOBHY
AHTDONOTEHHbIE  3KOCUCTEMbI  ATPO3KOCACTEMbI  OT/IMYMA  arpoIKOCUCTEM  OT
61OreoLeHO30B. Y060IKOCUCTEMbI. OCHOBHbIE KOMMOHEHTbI YPGOIKOCUCTCM

B TOM UMC/e MPaKTUHECKMX 3aHATUI 1 NaBopaTopHbIX paboT

CamocTosTe/bHas pa6oTa 06yqaroLLmxcs

CopepxaHue

Buocdepa - xuBas o6onouka 3emnn. PassuTue NpeacTaBneHuii o Guocepe B TpyAax
B./ BepHaackoro O6.TacTu 6uocthepbl n eé coctas. XKuBoe BeliecTBo Guocdepbl 1
ero (> Hkuum

3akoHOMepHOCTM  cylwecTBoBaH3«l  6Guoctepbl  OcoGeHHOCTM — Guocdepsl  Kak
rN06a.TbHOW 3KOCUCTEMbI. [IMHaMUYecKoe paBHOBecue B Guoctepe PUTMUYHOCTH
saTeHWi B Guochepe. KpyroBopcrbl BEWECTB W GHOTEOXUMUYECKME  LMKIbI.
I".106aTbHbIC 3KO.IOTUUYECKNE NPOG.3MbI COBPEMEHHOCTM U nyTu UX PELLEHNS

B TOM umcne MPAKTUHECKUX 3aHATIIT 1 TabOPaTOPHbIX paboT

CamocTosTenbHas pa6oTta obyyatoLmuxcs

IMpo/leccronalbno-opueHTUPOaHHOE COAEPIKaHMe

ALIPONOreHHbIe BO3AGACTBUA Ha GuoChepy. 3arpAsHeHUs Kak BUA aHTPOMOreHHOro
BO3/ENCTBUA (XMMUYECKOE, (hM3MUeckoe, GUONOTMYECKOe, OTXOAbI MPOM3BOACTBA
notpebneHns) AHTpOMOreHHble BO3AeiicTBMA Ha artmocepy  BosgeiicTBus Ha
rugpocepy’ (3arpA3HEHUs W MX WUCTOMHUKW, WCTOWeHWs Bog). BosgedcTaus Ha

16/8

OKO01. OK02.
OKO04. OK07. NK 14
MNK24.MK34

0OKo01
OKO07

OKOl
0KO02
OKo7

OKOl
0K 02
0Ko7

OKOJ
0K 02
OK 04
OKo07
nK 14



Tema 4.5. BausiHve connanbHo-
3KON0rMYecknx GakTopos Ha
3/0pOBbE YenoBeKa

Tema 5.1. BUOTEXHONOTUY B XKU3HU
Kaxjoro.

Tema5.2. BuoTtexHonorun B
NPOMbILWNEHHOCTN

nuTochepy'  (Aerpasauks nouBbl, BO3JEMCTBME HA TOPHbIe MOPOAA, HEApa).
AHTPONOreHHble BO3ENCTBMA Ha 6UOTUYECKME COOGLICCTBA (NeCa M PacTuTe.TbHble
COOGLUCCTBA. XMBOTHBbIN MUP)

B TOM umMC/Ne NPaKTUYECKUX U N1a6OPaTOPHbIX paboT

TMpakTiyeckoe 3aHATUE X?4 «PeLleHne NPaKTUKO-0PUEHTUPOBAHHBIX PACUETHBIX
FNSHUA N0 COXPAHENHIO MPUPOJHbLIX PECYPCOB CBOETO PerinoHa NpoXKUBaLLIM»
CamocTosTenbHas paboTa 06yHaroLmxcs

Moo<beccnoHanbHO-0pUEH T UPOLAHHOE COAEpYKaHie

37j0poBbE 1 ero cocTaBnAoWMe DaKTC bl. MONOXNTENLHO 1 OTPULATENLHO BANSIOLNE
Ha OpPraHM3M uenoseka BpegHble NPUMBLIYKA  MOCNEACTBAS M NPOGM-NAKTUKA.
IMpo6niema TEXHOTEHHbIX BO3AENCTBAN Ha 37eMOBbE YeE.lBCKA (3NEKTPOMArHUTHbIE
nons, 6bITOBast XMMIA, U3BLITOUHbIE WYMbl. PagUall« 1 T.n.). AjanTayns opraHusma
ue.l0Beka K (hakTOpam OKpyalolieli cpeabl. 3aljUTHbIE MeXaHWU3Mbl OpraHusMa
Ye.noBCKa. 3,0poBbe M paboTOCNOCOGHOCTD.

MpuHUMNBl  HOPMUPOBAHUS  3/0pOBbLCCOEPEralollero  noeedeHus.  dlonyeckasn
aKTMBHOCTb W 370pOBbe. [pynnbl 340pow>s OCHOBbI 3aka.lHBakus BuOXUMMUECKMe
acnekTbl pauHOHa.ibHOro TWauHs. lpaBuna 6e30NacHoro UCMoNb30BaHUA GbITOBLIX
NpPUBOPOB 1 TEXHITUECKUX ycTpoiicTa

B rom YMC/E NPAKTUYECKNX 3aHATUI U NaBopaTopHbY pa6oT

NabopaTopHas pabcna Ne 3«YMCTBEHHas paboToCnoco6HOCTbY

CamocTosTeNbHas paboTa 0byHaroLmxcs

MpoAeccuoHanbHO~0PUeHr TPOBaHHOE COAep K aHue (CofepyKaHie NPUKIoAHOro MoAyNs)

PA3LEN 5. BUONTOTUA BXU3HU

CopepxaHuie

BMOTeXHAIOTUA KaK HayKa W MPOM3BOACTBO OCHOBHbIE HarnpasfeHUs COBPEMEHHOM
6uotexHonorum  MeToabl  6uoTexHonorun  O6bekTbl  GuoTexHonoruM.  STnka
61OTEXHONOTUYECKNX M TEHETMYECKIX JKCMepUMeHTOB. MpaBKTa MoMCKa W aHa-nioa
6103K0.NOMNYECKO MH(OPMALMN N3 PA3INYHBIX WCTOYHMKOB (Hay4Has W y4eGHo-
HfyuKasi UTepaTypa, CpeAcTBa MaccoBOM MHAOPMALAN, CETb VIHTEPHET 1 Apyrue)

B TOM uncne NPaKTUYECKWX 3aHATHII 1 NaGoPaTOPHbIX paboT
CamocTosTeNbHasn paboTa 0by4aroLmxcs
CopgepxaHuve
B TOM Yncne NPaKTMUECKNX 3aHATNIA 1 NaBOPaTOPHbLIX paboT
MpakTuyeckoe 3aHsTMe N2 5 «(PasBUTME MPOMbILINIEHHON GUOTEXHO.NOTUA 1 ee
NPUMEHEHNE B XU3HW UYenoBeka, MOWCK W aHanu3 WHGOPMALMM U3 PasMUHbIX
VCTOYHNKOB»

nK24
nK34

0K 02
OKO04
OKO07
nK 14
nK24
nK3.4

OKOI. OKO02.
OK 04. MK 14.
MK24.NK34

OKOl
0K 02
0K 04
nK14
nK24
nK3.4

OKOlI
0K 02
OK 04
nK 1.4
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CamocTosTenbHas paboTa obyyatoLwmnxcs

OCHOBHOE COpepIKaHme

PA340 6. BMO3KO/IOTMYECKUE NCCNEAOBAHUSA

Tems 6.1. OCHOBHble MeTOAbI
61103KONOTMUYECKNX NCCNEA0BaHNI

WNTorosoe 3aHaTue

CopgepxaHue
HauuHbiii MeToA. MeTDAhI 6103KONOrNYECKINX MCCﬂEAOBaHMﬁZ nonesble,

NaBopaTopHbIe, 3KCMepU-MeHTa/bHbIE. MOHUTOPUHT OKP\"atoLLelt Cpe/bl: NOKaNbHBbIiA,
penioHanbHbIN U rnoGanbHbli

MeToAbl Moucka. aHa.Tua M 06paboTkn WHpopmarwm o rdoekte B paa TifHHbix
MCTOYHMKAX

B TOM uncne NpakTUYeckuX 3aHATUI 1 Na6opaTOPHbIX paGoT
NaGopatopHas pa6oTa Ne 4 «OnpejeneHne ONTUMA/IbHBIX YCNOBMIA aTs pocta u
(h13110N10rNYECKON aKTUBHOCTM APOXIKEBBIX KNETOK»
CamocTosaTenbHas pa6ota obyyatoLymxcs
CopgepxaHue
TMoBTOpeHMe NpoiifeHHOro Matepuana. Cada AntdhepeHLpoBaHHOrO 3a4eTa.
B TOM uncne NpakTUYeCKMX 3aHATNIA U Na6OPaTOPHbIX paGoT
CamocTosaTenbHas paboTa obyyvarowmuxcs
pomexyTouHas aTTecTaums
Bcero:

18
96

nK34

OKO1. OK02.
OKO04. OKO07

OKO1.

OKo01
0KO02
OKO04
OKO07

OKO02. OK04
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3. YCNOBUA PEANV3ALMM PABOYEN MPOMPAMMbBI YUEBHOM
ANCLMNIVHBL

3/1. TpeboBaHMSI K MUHUMa/IbHOMY MaTepuanbHO-TEXHUYECKOMY 06ecreyeHumio

Peanusauma nporpammbl AUCLMNAMHBI NpesycMaTpyBaeT Hannuve y4ebHOro KabuHeta
«XUMnK; 6ronorum; reorpadum; 3KONOMMYECKUX OCHOB NPUPOAONONb30BAHUA».

O6opyfoBaHUe y4ebHOro kabuHeTa:

- N0Cafo4Hble MecTa No KONNYecTBy 0ByYaroLLMXCS;

- paboyee MecTO npernogasarens;

- pasfaToyHblii MaTepuan (TecTbl, MOCO6MA NO NPaKTUYECKUM paboTam, nexkuun);

- HarnsgHble MaTepuansi

- NEePCOHaNbHbIA  KOMMbIOTEP € JIMLEH3UOHHBIM  MPOrpaMMHbIM — 0GecrneyeHneM 1
BbIXOZIOM B /IOKaNbHYHO CETb;

- MyNbTUMENIAHLIA NPOEKTOP;

- [0CKa;

- LWKag Ana KHAr
O6opyfoBaHue nabopatopun: nabopaTopHas nocyfa, XUMWUYecKue peakTyBbl, Npubopbl Ans
BbINO/IHEHWS OMbITOB, HA60PbLI MAHEPAIOB.

3.2. VH¢opmaLMoHHOe o6ecriedeHrie peanusaummn nporpavMmel

3.2.1. MNeyaTHble n3gaHnAa
OCHOBHbIE UCTOYHUKM:
1 Buonorus: yuebHuk gna CMO/ nog pes. H.B.Yebbiwesa. - 17-e n3g. .ctep..- M.:
Akagemuns, 2023,- 448c.
2. KonecHukos, C. W., O6wasa 6uonorus: yvyebHoe nocobue / C. V. KonecHukoB. —
Mocksa: KHoPyc, 2023. — 287 c¢. (36C BOOK.RU).

[lononHNTENbHBIE UCTOYHWKM

1 Buonorus, 10-11 knacc (yrny6neHHbI ypoBeHb): YY4eGHUK Ans CpefHero o6Luero
o6pasosaHus / B. H. ApbirvH [1 gp.]; nog obuein pegakuveid B. H. ApbirvHa. — 2-e n3g. —
Mocksa: 3gatenscTBO HOpaidT, 2022.

2. O6yxos, O. K. buonorvs: KNeTkm W TKaHW: yyebHOe nocobue ans cpefHero
npodeccrmoHansHoro oépasosaHus / . K. O6yxos, B. H. KupuneHkosa. — 3-e usa,, nepepab. u
non. — MockBa: Mizpatensctso HOpaiit, 2022. — 358 c.

3. buonorus: y4ebHUK N NPaKTUKYM Ans CpefHero npogeccnoHanbHoro obpasosaHus /
B. H. ApbirvH 1 gp.]: nog pegakumein B. W. ApbiruHa. — 2-e n3g. — Mocksa: M3patenscTso
HOpaiit, 2022. — 378 c.

4. OneKTpOHHble n3aaHns

5. buonorus. 10-11 knacc (yrny6neHHbIA ypoBeHb): YYeOHUK Ais cpegHero obLyero
o6paszoBaHus / B. H. fApbirnd [u gp.]; nog obuieit pegakumeit B. H. ApbirnHa. — 2-e usg. —
Mocksa: M3gatenscTBo HOpaiit, 2022. — 357 ¢. — (HapogHoe npocBelyeHue). — ISBN 978-5-
534-15630-0. — TeKCT: 3NeKTpPOHHbIN // ObpasoBaTensHas nnatgopma KOpaiT [caidt]. — URL:
https://urait.ru/bcode/509241

6. O6byxoB, . K Buonorus: KneTkM u TkaHW: y4yebHOe nocobue [Nns cpefHero
npodeccroHansHoro obpasosanus / . K. O6yxos, B. H. Kupunenkosa. — 3-e u3g., nepepab. v
non. — MockBa: M3aatenscTBo HOpaiAT, 2022. — 358 c¢. — (MpodeccroHanbHoe 06pa3oBaHue).
— ISBN 978-5-534-07499-4. — TeKCT: 3NeKTpOHHIA // ObpasoBaTensHas niaatdopma HKOpaidT
[caiiT]. — URL: https://urait.ru/bcode/494034

7. Bronorvs: y4ebHMK 1 NPaKTUKYM 18 CPefiHero npodeccnoHanbHoro obpasosaHus /
B. H. ApbirvH [1 gp.]; nog pepakuuein B. H. ApbirvHa. — 2-e u3g. — Mocksa: 3aaTenscTBo
HOpaiit, 2022. — 378 c¢. — (lMpodeccuoHanbHoe 06pasoBaHue). — ISBN 978-5-534-09603-3.


https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
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— TekcT: 3nekTpoHHbIli //  O6pasoBaTenbHas nnatopma HOpaidT  [caiT]. URL:
https://urait.ru/bcode/489661

3.2.2. ONeKTPOHHbIe U3LaHVA U 3NeKTPOHHbIE Pecypcbl

1 www.sbio.info (Bca 6uonorus. CoBpemeHHas Ouonorus, crtaTbl, HOBOCTH,
61bnnoTeKa).

2. www.window.edu.ru (EguHOoe OKHO focTyna K 06pa3oBaTefibHbIM — pecypcam
VHTepHeTa no 6uonorun).

3. www.5ballov.ru/test (TecT pfna abUTypueHTOB MO BCEMY LUKO/IbHOMY  Kypcy
6uonorun).

4. www.vspu.ac.ru/deold/bio/bio.htm  (TenekOMMyHMKaLWOHHbIE  BUKTOPUHLI MO
61onorum — 3Konornn Ha cepsepe BopoHEXCKOro YHVBEpPCUTETA).

5. www.biology.ru (Buonorus B OTKpbITOM Konnemke. CaiT COAEPXUT 3NeKTPOHHBbIN
yyebHMK o éuonorumn. On-line TecTbl).

6. www.informika.ru (3neKTPOHHbIA y4YebHUK, GOMBLLOIA CMUCOK WHTEPHET-PECYPCOB).
www.nrc.edu.ru  (Bronornyeckas KapTuHa Mupa. Pasgen  KOMMbIOTEPHOTO  y4ebHWMKa,
pa3paboTaHHOro B MOCKOBCKOM rOCyfjapCTBEHHOM OTKPbITOM YHUBEPCUTETE).

7. www.nanire.ok.ru  (Pegkue W uMcyesaolye OHKMBOTHble Poccum —  MpoekT
3konornyeckoro ueHtpa My mm. M.B.JlomoHocoBa). www.kozlenkoa.narod.ru (Ins Tex, KTo
YUMTCA CaM W YYWUT ApYTUX; OYHO UM AUCTAHLMOHHO, 6UONOTMN, XUMUKX, APYTUM NpeaMeTam).

8. www.schoolcity.by (Bvonoruss B Bompocax W oTtBeTax), www.bril2002.narod.ru
(Bvonorva gns LWKoMbHUKOB. KpaTkas, KOMMakTHas, HO [OCTaTOYHO MOApo6Has MHhopmauvs
no pasgenam: «O6Las 6uonorus», «botaHnKa», «300/10rUs», «HenoBek»).

9. WMMVrusneb.ru (H3b - HaumoHanbHas anekKTpoHHas 6ubnmoTeka)

10.  www .book.ru (nekTpoHHas 6MbnoTeyHas cmucTema)


https://urait.ru/bcode/489661
http://www.sbio.info
http://www.window.edu.ru
http://www.5ballov.ru/test
http://www.vspu.ac.ru/deold/bio/bio.htm
http://www.biology.ru
http://www.informika.ru
http://www.nrc.edu.ru
http://www.nanire.ok.ru
http://www.kozlenkoa.narod.ru
http://www.schoolcity.by
http://www.bril2002.narod.ru
http://WWW.rusneb.ru
http://WWW.book.ru
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4. KOHTPO/1b M OLIEHKA PE3Y/IbTATOB OCBOEHMUS YUYEEHOM

Kog 1 HaumeHoBaHMe
(hopMUPYEMbIX KOMMETEHLMiA

OK 01. BblbupaTb  cnoco6sbl
pelleHns 3adad NpoteccroHanbHOM
[eATeNbHOCTY  MPUMEHUTENBHO K
Pa3NIMYHbIM KOHTEKCTam

OK 02. icnonb308aTh COBPEMEHHbIe
cpefcTaa nomcka, aHanmnsa
WHTepnpeTauum  WHGopmMauun  u
MH(OPMALMOHHbIE TEXHONOTUN N1
BbIMOSIHEHUS 3afa4
npoeccnoHanbHOR feaTensHoCTN

OK 04. 3heKTMBHO
B3aMogelicTBOBaTb M paboTaTb B
KO/N/MEeKTVBE ¥ KOMaHfe

OK 07. CopelicTBOBaTb COXPaHEHUIO

OKpY>KaloLLei cpefpl,
pecypcocbepeXxeHuo,  NPUMeHATb
3HaHMs 06 W3MeHeHUM KaumaTa,
NPUHLMNBI 6epexxmeoro
Npoun3BOACTBA, 3htheKTMBHO
[elicTBOBaTb B 4pe3BblYaliHbIX
cUTYyaumsax

MK 14, Onpepenats Ka4yeCTsBo

cblpbsi, MonythabprMKaToB ¥ TOTOBOW
NpOoAYyKLUMK.

MK 2.4. Onpepenats KayecTso
cblpbsi, MonythabprMKaToB MU rOTOBOM
npoayKLnu.

MK 3.4. Onpepenats Ka4yecTsBO
CblpbsA, NoNy(PabprkaTos 1 roToBbIX
KY/IMHAPHBIX

n3genui

ONCUMMANHBI

KpuTepum oLeHKu

P 1 Tema 12, 13 14
P2 Tema25,2.6,2.7,2.8
P4, Tema4.1,4.2,4.3,4.4
P 5, Tema5.1-5.2, M-o/c
P 6. Tema6.1

P 1,Tema 1.1- 17

P2, Tema2.1-2 8

P3, Tema3.1-3.5

P4, Tema4.2-4.5

P 5, Tema 5.1 - 5.2, M-o/c
P 6, Tema6.1

P 1, Tema 1.2, 1.3, 15, 17
P2, Tema2.1,2.3,2.5,2.8
P3,Tema3.1, 34,35
P4, Temad.4, 45

P 5, Tema5.1 - 5.2. M-o/c
P 6, Tema 6.1

P4.Temad.1 -4.5
P 6, Tema6.1

P2 Tema2.1,2.2,2.5,2.6
P4, Tema 4.4, 45
P 5, Tema5.1-5.2, M-o/c

®opMbl 1 MeTObI
OLIEHKM

[narHocTnyeckas
paboTta
TecTupoBaHue
CamoougeHKa 1
B3aMMOOLIEHKa
Mpe3eHTaLMAa MUHK-
NPOEKTOB
YCTHbI N NUCbMEHHbII
onpoc
PesynbTarhl
BbIMOHEHUS YHeOHbIX
3afjaHuni
MpakTuyeckmne 3aHATUA
JNa6opaTopHble paboTbl
IMpomexyTouHas
aTTectauus
(BbINONHEHWE 3a4ETHBIX
3a/jaHui)



