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1. MACHIOPT PABOYEH MPOI'PAMMBI YYEBHOM JJUCIIUILIMHBI

1.1. Obnacms npumenenus npumepHoll RPOZPAMMbL

Pabouas mporpamma yueOHoO#M mucuumuinabl Y /.02 Buonorus sBiasercs 4acThbio
OCHOBHOM mpodeccuoHaIbHOM 00pa3oBaTeNbHON MPOrpaMMON B COOTBETCTBUHM C
®denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHJAPTOM CpPEIHEro (IOJIHOTO)
oOmero oOpazoBanusi u DenepalibHbIM  TOCYAAPCTBEHHBIM  00pa30BaTEIIbHBIM
crangapTom (namee ®I'OC) nmo crneumanbHocTH CIIO s cenmanbHOCTH 35.02.12
CamoBo-mapkoBoe 1 JaHAmMAa(GTHOE CTPOUTETHCTBO.

B ocHOBe y4eOHOW JUCIUIUIMHBI JICKHUT YCTaHOBKA Ha (OPMHUPOBAHHE Y
00y4yaeMbIX CHCTEMbl 0a30BbIX TMOHITHH U TNPEACTaBICHUA O COBPEMEHHOMU
€CTECTBEHHOHAYYHOM KapTHHE MHpa, a TaKkKe BBIPA0OTKA YMEHUW NPUMEHSTh
MOJIyYeHHBIC 3HAHUA, KaK B MPOQPECCHOHAIBHON NEATETbHOCTH, TaK U JJISl PEIICHUS
YKA3HCHHBIX 33/1a4.

MHorue noJoKeHUsI, pa3BUBaeMble OWOJIOTHEH, paccMaTpUBAIOTCS KaK OCHOBA
CO37IaHUSl U UCIOJIb30BaHUSI MH(DOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
(MKT) — oxnoro u3 HanboJiee 3HAYMMBIX TEXHOJIOTHUECKUX JTOCTUKEHUN COBPEMEHHOM
LIMBUJIA3AIIH.

B Ouonoruun GpopMupyroTcsi MHOTHE BHUJIbI ACSATEILHOCTH, KOTOPbIE UMEIOT METa
MpEIMETHBIA XapakTep. K HHM B MEpBYHO oOuYe€pedb OTHOCATCA: MOJICIIMPOBAHUE
O0OBEKTOB M TMPOIECCOB, NMPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS, CHUCTEMHO-
MH(POPMAITMOHHBIN aHaMu3, GOpMyIHpOBaHUE THUINOTE3, aHAU3 U CHUHTE3, CPAaBHEHUE,
000011IeHre, cUCTeMaTU3alus, BBIABICHUE MPUUYUHHO-CIEACTBEHHBIX CBSI3€M, TMOUCK
aHaJIOTOB, YIIpaBJIeHHE 00bEKTaMU U TpoiieccaMu. IMEHHO 3Ta JUCHUILIMHA TTO3BOJISET
MO3HAKOMHTH OOYYaIOIIUXCS ¢ HAYYHBIMU METOJIaMU MO3HAHMS, HAYYUTh UX OTJIMYATh
TUIIOTE3Y OT TEOPUU, TEOPUIO OT IKCIIEPUMEHTA.

buonorus  uwmMeer  oueHb  OOJBIIOE W BCEBO3pACTAIONIEE  YHCIIO
MEKIUCIUIUIMHAPHBIX CBS3€H, MPUYEM Ha YPOBHE, KaK MOHITUHHOIO amnmnapara, Tak U
uHcTpyMeHTapusa. Cka3aHHOE TI03BOJISIET paccMaTpuBaTh OWOJOTHIO Kak MeTa
JUCHUIUINHY, KOTOpash MNPEIOCTaBISIET MEXAUCUUIIMHAPHBINA S3bIK U1 OMUCAHUS
HAYYHOU KapTHUHBI.

1.2. Mecmo yueonoit Oucyunaunst 6 CmpyKmype 0CHO8HOU RPOeccuoHanIbHol
00pazoeamenbHoil RPOZPAMMBbL:

HuctuminHa «buonorusy» sBisieTcss 00sA3aTeIbHOM Y4acThi0 U BXOJAUT B 0Aa30BBIM
y4eOHbId LUKI (MpodUibHbIE JUCHUIUIMHBI) MPOrpaMMbl MOATOTOBKU CHEIMAINCTOB
cpeanero 3BeHa mno cneuuanbHocT CIIO gns cmemmaneHocTH 35.02.12 CapoBo-
MapKOBOE U JIAHIIa(THOE CTPOUTENILCTBO.

TpyaoemkocTh yueOHOM IUCHUIIIMHBI «bronorusy 0a30Bblii ypOBEHb BAPUAHT 2
cocraBmsier 144 wdaca, u3 KoTOpbix 24 4daca cOCTaBiIsieT MpodhecCuoOHATHHO-
OPUEHTHPOBAHHOE COJIEpP)KaHUE, YCUJIMBAIOLIEe MPOPMIbHYIO COCTaBISIOUIYIO 10
crnennabHOCTH 35.02.12 CamoBo-n1apkoBoe | JIaHAMA()THOE CTPOUTEIBCTBO.

[IpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEPKAHUE PEATU3yeTCs B MPHUKIATHOM
moxayne (pazmen 5 “buomorust B ku3HM) nmis BceX mMpodeccuit/crennaabHOCTe Ha
MaTepuase KeicoB, CBA3aHHBIX C aHAJIN30M MH(GOpPMAIMU O Pa3BUTUU U MPUMEHEHUH
OMoTeXHOJIOTM 1O  oTpaciusiM  Oyaymed npodecCUOHANBHOM — AESTENbHOCTU



oOyuaronuxcs. Kpome TOoro, mnpodeccuoHallbHO-OPUEHTUPOBAHHOE COJAEpKaHUE
YUUTBIBA€TCA B pazzene “OKojorus” TpHU BBINOJHEHUHM MPAKTUYECKUX padoT,
CBA3aHHBIX ¢ OyaylIel MpoPecCHOHAIBHOM AESITEIBHOCTHIO 00YYarOIIUXCS.

[leprog  oOyueHuss W  pacmpefelieHHe 10  CEeMecTpaM  OIpenessieT
oOpa3oBaTenpHasi OpraHU3allUsl CaMOCTOATEIBHO, C YYETOM JIOTUKH (OPMHUPOBAHUS
NpPEeIMETHBIX  pe3yJlbTaToB, OOmMHUX W  NpOo(ecCHOHATBHBIX  KOMIIETECHIUH,
MEXMPEAMETHBIX CBSI3€M C APYTMMH JUCHUIUIMHAMU 00I1e00pa30BaTeNbHOTO U
o0menpodecCHoHaTFHOTO ITUKIIOB y4eOHOTO TUTaHA.

[IpodeccnoHallbHO-OPUEHTUPOBAHHOE COJIEP’)KaHUE BBIOMpAeTCsl MO pa3Aery
«Pactenus». O0ObeKT n3yueHus «PacTteHus» omnpenereH B MepeyHe CHelUualbHOCTEN, B
toMm unciie 1 35.02.12 CamoBo-niapkoBoe 1 JaHAMAa()THOS CTPOUTETLCTBO.

1.3. Henu u 3a0auu yueoHoit oucyuniuHbl

Hean: hopMupoBaHue y CTyACHTOB MPEJACTABICHUS O PA3IUYHBIX YPOBHAX KU3HU;
CTPYKTYpHO-(DYHKIIMOHAJILHOW OpraHu3alliyd >KUBBIX CHCTEM pPAa3HOr0 paHra Kak
OCHOBBI TIPUHSTUS PEHICHHWH B OTHONICHUUM OOBEKTOB JKUBOW TMPUPOJBI U B
MPOU3BOJCTBEHHBIX  CUTYyallMsX; HABBIKOB MO  MPOBEJACHUIO  OHMOJIOTMYECKUX
UCCJICIOBAHUM C COOJIIOZICHHUEM JTHYECKHX HOPM, apryMEHTUPOBAHHOM JIMYHOCTHOU
MO3UIIUU TT0 OEPEKHOMY OTHOIIECHHUIO K OKPYXKAIOIIEH cpejie.

Conepxanue nporpammbl «brosiorus» HampaBiIeHO HAa JOCTHXKEHHUE CIEAYIOIINX
3aja4:

o nojiyueHre (yHIaMEHTAIbHBIX 3HAHUH O OMOJIOTMYECKUX CHUCTEMax
(Knerka, Opranusm, Ilomynsuusa, Bun, DOxocuctema); HUCTOPHUH Pa3BUTHS
MIPEICTABICHUN O KUBOM MPHUPOJE, BHIIAIOMIUXCA OTKPHITHIX B OMOJIOTUYECKOMN
HayKe; poJii OMOJIOTMYECKO HayKH B (DOPMHUPOBAHUM HAYYHOTO MUPOBO33PEHHUS;
METOJaX HAy4YHOIO MO3HAHUS MUDPA;

o dbopmMupoBaHrEe MOHUMAHUE CTPOEHHUSI, MHOTO0Opa3us U 0COOEHHOCTEH
KUBBIX CHUCTEM Pa3HOT0 YPOBHSI OpraHU3allMU, 3aKOHOMEPHOCTEW MpPOTEeKaHUs
OMOJIOTUYECKUX TPOLIECCOB M SIBJICHUH B OKpYXKAIOIIEH cpene, UEeI0CTHON
HAay4YHOW KapTHUHBI MHpA, B3aUMOCBS3M M B3aWMMO3aBHCUMOCTH €CTECTBEHHBIX
HayK;

®  pa3BUTUE IIO3HABATEIbHBIX HHTEPECOB YMEHHUS OIPEHECIATh KUBBIC
00BEKTHI B MPUPOJIC; TPOBOJUTH HAOIOCHUS 32 SKOCUCTEMaMHU JIsI BHISIBIICHUS
€CTECTBEHHBIX M AHTPOMOTCHHBIX W3MEHEHHM, MHTEPIPETUPOBATh PE3YJIbTAThl
HaOJIIOICHHUI;

o BOCIIUTaHUE YOEXKICHHOCTM B HEOOXOJMMOCTH TIO3HAHMS >KUBOU
IPUPOJIbI, HEOOXOJIUMOCTH PAIMOHAIBHOTO MPUPOIONOJIb30BAHUS, OEPEKHOTO
OTHOILICHUS K MPUPOAHBIM pecypcaM M OKpPY’Karolled cpeie, CBOEMY 3/I0POBBIO;
YBaXEHUIO K MHEHUIO ONITIOHEHTA MPU 00CYKICHUHN OMOTOTHIECKUX MPOOIIeM;

. WCIIOJIb30BaHNE MPUOOPETEHHBIX OMOJIOTUYECKUX 3HAHWW U YMECHHH B
MOBCEIHEBHOM KU3HM IS OLEHKW TMOCIEACTBUM CBOEH JAesTeabHOCTH (U
NEeSATENBHOCTH JPYruX JIIOJEH), N0 OTHOIICHHI0 K OKpy)Karouled cpene,
COOCTBEHHOMY  3JI0POBBIO;  OOOCHOBBIBaTh  3HAYMMOCTH  JIOCTHXKCHHI
OMOJIOTUYECKON HAYKW W TEXHOJIOTUM B MPAKTUYECKOU JESITEIIbHOCTH YEeIOBEKa,
Pa3BUTHU COBPEMEHHBIX OMOTEXHOJOTUN U arpOOMOTEXHOJIOTUIA.



1.4. Ilepeuenv nnanupyemvix pe3yivmamos o00y4enus no Oucyuniune (nepeuens
dopmupyemvix komnemenyuii) ¢ coomeemcmeuu ¢ PIOC CIIO u na ocnoge ®rocC COO.
B mnporpamMMmy BKIIIOUEHO cojepKaHUE, HamlpaBiIeHHOEe Ha (opMupoBaHHe Yy
oOy4Jaronmxcst KOMIIETeHIIMM, HEoOXOAUMbIX Juisi kKadecTBeHHoro ocBoeHusi OITOII
CIIO Ha 6a3e OCHOBHOro 00IIEero 0Opa3OBaHMs C TOJYYEHHEM CpPETHEro OOIIETro
oOpa3oBaHusl; MPOTPAMMbl TOJTOTOBKH KBaTU(UIIMPOBAHHBIX pPabOYMX, CIyXKaIluX,
nporpaMmbl MOATOTOBKU criennanuctoB cpeanero 3seHa (IITIKPC, TIIICC3). Ocoboe
3HaUCHHUE JUCHUIUIMHA uMmeeT npu QopmupoBanuu u pazsutuu OK TIK 1o

cunenaiabHOCTH B cooTBeTCTBUH ¢ PI'OC CIIO n ®I'OC COO.

OcBoeHHe comepkaHusg y4eOHOW  TUCITUTUTHHBI

AOCTHIKCHUC CTYACHTAMHU CICAYIOIHUX PC3YJIbTATOB!:

«buonorus»  obecneunBacT

Koa n
HaHMeHOBaHHe
(popmupyembIx
KOMIIeTeHIIMH

HJ'laHI/IpyeMble pe3yabTaTbl 0CBOCHUA NTHCHUIIIMHBI

Oo6mmue!

JIMCUUILIHHAPHbIE?

OK 01. Boi6upars
CITOCOOBI
pelieHus 3aaaq
po¢eCCHOHAIBH
OH JESITEIbHOCTU
MIPUMEHHUTENIHHO K
Pa3IMIHBIM
KOHTEKCTaM

B yacT TPy10BOr0 BOCIIUTAHMSA:

- TOTOBHOCTb K TPYAY, OCO3HAHHE
[IEHHOCTH MacTepCTBa,
TPYI0IIO0HE;

- TOTOBHOCTP K  aKTHBHOH
JCSATCIIBHOCTH TEXHOJOTHYECKOU U
COLMAJIbHOM HaIPaBJICHHOCTH,
CIIOCOOHOCTh WHUIUUPOBATD,
IUTAHUPOBaTh W CaMOCTOSITEIIHLHO
BBITIOJTHSTH TAKYO JIEATSILHOCTD;

- HMHTEpPEC K pa3Iu4yHbIM cdepam

po¢eCCHOHAIBHOMN JIeATeITLHOCTH,
OBnaacHue YHUBEPCAITbHBIMH
yIeOHBIMH II03HABATEILHBIMU
JIEUCTBUSIMH .

a) 0a3oBble JIOTUYecKue
AefCTBUS:

- CaMOCTOSTENHHO (HOPMYIUPOBATH

CdopmupoBaTh 3HaAHUSI O MECTE U
pos  OWOJIOTMM B  CHUCTEMeE
HAYIHOTO 3HaHUS;
(GYHKIIMOHATBFHOM  TPaMOTHOCTH

YeoBeKa IS pelieHus
KU3HEHHBIX MPOOJIEM;

- chopmMupoBath yMEHUs
pacKpbIBaTh coJiepKaHHe
OCHOBOITOJIATAFOLINX

OMOJIOTUYECKHX  TEPMHHOB U
MOHSTHUN: KM3Hb, KJIETKA, TKaHb,

Opra, OpraHu3M, BUJI,
HOMYJISALUS, HKOCHUCTEMA,
OMOLIEHO3, ounocdepa;
MeTabomm3M (0OMEH BeIIeCTB U
MIpEBPALICHUE SHEPIrum),
roMeocTa3 (camoperyssnus),

OnocuHTe3 Oenka, CTPyKTypHas
OpraHu3aius  JKUBBIX  CHCTEM,

! Vxasbiatores muuHOCTHBIE H MmeranpeamertHbie pe3ynbraTel u3 PI'OC COO (8 mocnenneit penakuuu ot 12.08.2022),

dhopmupyembie 0011e00pa30BaTEILHON TUCITUTUIUHOMN

ZI[I/ICLII/IHJII/IHapHLIe (mpenMeTHBIE) pe3yNbTaThl YKa3biBatoTCs B cooTBeTCTBUH ¢ ®T'OC COO (B mocnenHel pegakiuu oT

12.08.2022)




U aKTyaJIu3upoBaThb MpoOJeEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBaTh CYIIECTBEHHBIN
OCHOBAaHMS ISt

IIPpU3HAK  HJIA

CpaBHEHHUA, Kiaccupukamuu U
00001IeHHS;

- OMNpenensaTh LEeNH JAEATeIbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUHU
UX JTOCTHKCHHUS;

- BBIBJATH 3aKOHOMEPHOCTU H
IPOTUBOPEUMS B pacCMaTpUBAEMBbIX
SBIICHUSIX;

- BHOCHUTh  KOPPEKTHBBl B
JeSITeTbHOCTbD, OLICHUBATh

COOTBCTCTBUC PC3YJIbTATOB LCJIAM,

OOCHHUBATL PHUCKH HOCJIGI[CTBHIZ
ACATCIBHOCTH,

- pa3BUBATH KpCaTUBHOC
MBIIIJICHUEC Impu PCIICHUA

KU3HEHHBIX MPoOIeM

0) 0a3oBble HCCJIEI0BATEIbCKHE
AEeUCTBUSA:
- BJIQJICTh HaBBIKAMU  y4eOHO-

HCCIIE0OBATEIIbCKOW M IPOEKTHOU

JESTEILHOCTH, HaBbIKaMU
paspeliieHus: mpooeM;

- BBISIBIISITh IPUYUHHO-
CJIEICTBEHHbBIE CBSI3U u
aKTyaJIM3UpPOBATh 3ajaqy,
BBIJIBUTaTh TUIIOTE3Yy €€ pelIeHUs,
HaxOJIUTh apryMEHTBI TSt
JI0Ka3aTeNIbCTBA CBOUX
YTBEPXKIACHU, 3aaBaTh

napameTpbl U KpUTEPUH PELLICHMUS;

- AHAJIM3UPOBATH TIOJIYYEHHBIE B
XOJI€ PELIEHHUs 3a]a4u PE3yJIbTaThl,
170:¢

KPUTUYICCKHU OLCHUBATb

AOCTOBCPHOCTD, IMPOTrHO3UPOBATH
HN3MCHCHHUC B HOBBIX YCJIOBUAX,

- YMCTb IICPCHOCUTL 3HAHUA B

JIVCKPETHOCTh,  CAMOPETYJISIIHS,
CaMOBOCITPOU3BE/ICHUE
(penpoayKIus),
HACJIEJICTBEHHOCTb,

U3MEHYHUBOCTb,
OHEPro3aBUCUMOCTb,  POCT U
pas3BuUTHE, ypOBHEBast
OpraHu3alus;

c(hOpMUPOBAHHOCTh YMEHHUSI
pacKpbIBaTh CoJIep>KaHue
OCHOBOTIOJIAT AlOIIHUX
OHMOJIOTMYECKHUX Teopui u
TUIOTE3: KJICTOYHOM,
XPOMOCOMHOM, MYyTalMOHHOM,

ABOJIOLIMOHHOM, MPOUCXOKACHUS
’KU3HU U YEJIOBEKa,;
c(hOpMHUPOBAHHOCTH yMEHUS
pacKpbIBaTh OCHOBOTIOJIAraroIne
OHMOJIOTHYECKHE 3aKOHBI u
3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.M. Basunoma, O.
I'exkens, @. Mromepa, K. bapa),
TPaHUIBl UX TMPUMEHUMOCTH K
KUBBIM CHUCTEMaM; IBOJIIOIIMOHHAS
teopus Y. JlappuHa, CUHTETHYECKAS
Teopus HBOJIIOIINH,
Teopus aHTpornorexesa 4.
JlapBuHa; Teopusi OMOTEoIIeH03a

B.H. Cykauéga;

yueauss H.M. BaswioBa - o
entpax MHOTOOOpa3usi U
IIPOUCXOKACHHS KyJIbTYPHBIX

pacrenuii, A.H. CeBepuosa - 0 myTsx u
HaIpaBJICHUSX HBOJIOINH,
B.1. BepHanckoro - o

ouocdepe;

- pHOOpeTeHUE OTIBITA
MPUMEHEHUST OCHOBHBIX METOJIOB
HAyYHOTO MO3HAHUS,
UCIIOJIB3yeMBIX B OHOJIOTHH:

H8.6.TIIO,21€HI/I$I N OIHMCaHUus KHBBIX




CUCTEM, IIPpOLCCCOB H HBJICHI/Iﬁ;




MO3HABATENIbHYIO M MPAKTHYECKYIO
00J1aCTH )KU3HEEATEIHHOCTH;

- YMETh MUHTETPUPOBATH 3HAHUS U3
Pa3HbIX MPEIMETHBIX 00J1aCTeH;

- BBIJIBUTATH

HOBBIC niacu,

nperaratb OpUTMHAJIbHBIC
IMOAXO0AblI U PCUICHU A,

- CIIOCOOHOCTH MX UCIIOJB30BAHUSA B
[MO3HABATECIbHOU W  COLMAJILHON
MPaKTUKE

OopraHu3anmuun u IIPOBCACHUS
OMOJIOTHYECKOr0 OKCIICPUMCHTA,
BBIJIBUKCHUA THITOTC3, BBIAABJICHUA

3aBUCUMOCTHU MCKIY
HCCIICAYCMbIMHA BCIIMYMHAaMU,
00BICHCHUS IMOJIYYCHHBIX

pe3ynbTaToB U (POpMYyIUPOBAHUS
BBIBOJIOB C  HCIIOJB30BaHUEM
HAYYHBIX TOHATHHA, TEOPUH U
3aKOHOB;

- copMupOBaTH YMEHUS
BBIJIEIISITh CYILIECTBCHHBIE
IIPU3HAKH  BHUPYCOB,

MPOKApUOT u

KJIETOK
SYKapHOT;
OTHOKJIETOYHBIX u
MHOTOKJICTOYHBIX ~ OpPraHHU3MOB,
OHOTreoIIEHO30B U

0COOEHHOCTH

BUJIOB,
HKOCUCTEM;
MPOIIECCOB OOMEHa BEIIECTB H
MIPEBpAIICHHUs] YHEPTUU B KJIETKE,
dboTocuHTE3a, IJIACTUYECKOTO H

AHEPTreTUYECKOTO oOMeHa,
XEMOCHHTE3a, MHUTO03a, Meho03a,
OIUIOZIOTBOPEHUS, Pa3BUTUS U

Pa3sMHOKCHHA, MWHIANBHUAYAJIbHOI'O

pa3BUTHSA opranmusma
(oHTOTEHE3A), 00pBOBI 3a
CYIIECTBOBAHHME, €CTECTBEHHOTO
otOopa, BUJI000pa30BaHMS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpene oOOWTaHMS, BIUSHHS
KOMIIOHEHTOB HKOCHUCTEM,
AHTPOIIOTCHHBIX M3MCHECHHH B

DKOCHUCTEMAaX CBOEM MECTHOCTH,

KpyTroBOpOTa BEIIICCTB u
TIpEeBpaIlCHNE SHEPTUH B
ouocdepe;

- chopMHpPOBATH YMEHHS peIIaTh
OMOJ0rMYECKHe 3a7a4H,
COCTAaBJISITh FEHOTUITHYECKHE




CXEMbI CKpEIMBaHUsA JIJISI Pa3HbIX
TUIIOB HACJEIOBAHUS TMPU3HAKOB
y OpPraHu3MOB, COCTaBJISATh CXEMBbI
NepeHoca BEIIECTB U HHEPTrUu B
skocuctemMax (Lenu  NUTaHus,
MIUIIIEBHIC CETH)

- copmupoBaTh YMEHUS
CO3/1aBaTh COOCTBEHHEIE

[MACHEMEHHEIE u YCTHBIE
COOOIIIEHHS Ha OCHOBE

Ouonornueckoi nHpopmau u3
HECKOJIBKMX MCTOYHMKOB, I'PAMOTHO
HCIIOJIb30BaTh TOHATUNHBIN

anmapar OHOJIOTUu;

- YMETb BBIJIBUTaTh TUIIOTE3HI,
MIPOBEPSITH uX
SKCIIEPUMEHTAIBHBIMU  CPEJICTBAMH,
GopMyIHpys IIelb HCCIEIOBAHMS,
aHAJIU3UPOBATH TIOTy4YEHHbIE

pE3yJbTaThl M JIENaTh BBIBOIBI;

- NpPUHUMATh Y4YacTHE€ B HAY4YHO-

UCCIIENIOBATENbCKOM  paboTe 1O
OMOJIOTHH, HKOJNOTHH M MEAUIMHE,
OpOBOJMMON Ha 0a3ze MIKOJBHBIX
HAay4yHbIX OOIIECTB U MyOJMYHO
TIPEJICTaBIIATh TOJTy4YeHHBIE
pe3ynapTaThl  Ha  YYCHUYECKHX
KOH(EpEHIUAX PA3HOTO YPOBHS.

OK 02.
Ucnonp3oBath
COBPEMEHHbBIE
CpeACTBa MOUCKA,
aHanau3a u
HMHTEpIpETALNU
uHbopmaIuu u
MH(OPMALIMOHHBI
€ TeXHOJIOTUH JIJIsI
BBITIOJTHCHUS
3aa4
pogeCCuOoHaAIbH
OU NeITeNbHOCTH

B o0JacTH HEHHOCTH HAYYHOIO
MO3HAHUSA:

- c(hOpMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUS  HAYKd U
00I11eCTBEHHON MPaKTUKH,
OCHOBAHHOTO Ha JUAJIOTe KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJHKYJIbTYPHOM
MUDPE;

- COBEPIIICHCTBOBAHME S3BIKOBOW U
YUTATEIHLCKOMN KYJIETYPBI KaK

- chopMupoBaTh YMEHHUS

KPUTHUYECKU OLICHUBATh
uH(popMaIuoo OHUOJIOTHYECKOro
COZEpIKaHMs, BKJTIOYAIOIIY IO

NICEBJOHAYYHbIE  3HAHUA U3
Pa3IUIHBIX HCTOYHHUKOB

(cpeacTBa MaccoBoil MH(pOpMALNH,
HAYYHO-TIOMYJISIPHBIE MaTepHalbl);
MHTEPIPETUPOBATh  ITUUYECKHE

aCIIEKThI COBPEMEHHBIX
HCCIEIOBAaHN B  OHOJIOTHH,
MEJIULINHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh ri100aabHbIe
JKOJIOTUYECKHE poOJIEMbI

COBPEMEHHOCTH, (HOPMHUPOBATH




CpEeACTBa B3aMMOJICUCTBUSI MEXKITY
JIIOJIbMU U TIO3HAHUS MHUPA;

- OCO3HaHHME IIEHHOCTH Hay4YHOU
JIESITEJIbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MIPOEKTHYIO U
HCCIIEIOBATENbCKYIO JACSTEIbHOCTD
WHIWBUTYJIBHO U B TPYIIIIE;

OBnanenue YHHUBEPCATbHBIMU
y4eOHBIMU M03HABATCILHBIMU
JICUCTBUSIMU

B) pa0ora ¢ uHdopmanueii:

- BIAJETh HABBIKAMHU MOJYy4YCHUS
nHpopMaluu U3  MCTOYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEILHO
OCYILIECTBJIATh  IOWCK,  aHaju3,
CUCTEMAaTHU3AIUIO u
UHTEPIIPETALIAIO uHbopMaIuu
pazNUYHBIX  BUJAOB U (opm
MpEACTABJICHMUS;

- cOo3/7aBaTh TEKCTHl B Pa3IMYHBIX

dbopmaTax ¢ y4eTOM Ha3HA4YCHUS
uHbopMaIuu u LEJIEBOM
ayJIuTOPHH, BbIOMpas
ONTHUMAJIBHYIO bopmy

[PEICTABIICHNS U BU3yaJIN3allUy;

- OLUEHMBAaThb  JOCTOBEPHOCTb,
JETUTUMHOCTh MH(pOpMalnU, €€
COOTBETCTBUE IIPaBOBBIM U
MOPAIBHO-3TUYECKUM HOPMaM,;

- UCIIOJIb30BaTh CpeacTBa
UH(OPMALIMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJOTUH B

peIICHUH KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX u
OpTraHMU3AIMOHHBIX 3aaq C
COOJTIOZICHHEM TpeOoBaHU
SPrOHOMHMKH, TEXHUKH
0€30I1acHOCTH, TUTHUCHEI,

pecypcocOepexeHus, MPaBOBbIX H
ATHYECKUX HOPM, HOPM

10  OTHONICHWIO K  HHUM
COOCTBEHHYIO MO3UIIUIO;

- paccMaTpuBaTh TI00ATbHBIE
IKOJIOTUIECKUE POOITEMBI
COBPEMEHHOCTHU, POPMUPOBATH IO
OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIMI0, YMEHHE OICHUBATh
ATHYECKHE ACTICKTBI
COBPEMEHHBIX HCCJICIOBAaHUI B
o0jacTh  OMOTEXHOJIOTMM U

TeHETUYECKUX TEXHOJIOTHIA
(KJIOHMpOBaHUE, UCKYCCTBEHHOE
OIUTOIOTBOPEHHUE,

HaIPABJIEHHOE U3MEHEHUE
reHoma u CO3/1aHUE

TPaHCTEHHBIX OPTaHNU3MOB);
copMupoBaTh YMEHHS CO3]aBaTh

COOCTBEHHbIE  IMCBMEHHBIE U
YCTHBIE COOOUIEHUSI Ha OCHOBE
Ouonornueckod HMHpOpMaMM U3
HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
HCIIONB30BaTh MOHATUHHBIA ammapar
ouosiorun




nH()OPMAITMOHHOU 0€30TTaCHOCTH;

- BIIAJICTh HaBBIKAMU
pacro3HaBaHHS " 3aIUTHI
uHpopManuy, HUHYOPMAIIMOHHON
0€30MacCHOCTH TUMYHOCTH

OK 04.
Db dexTuBHO
B3aUMOJICMCTBOBA
Th U paboTaTh B
KOJUIEKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH 151
CaMOOTIPEIEIICHUIO;

-OBJIaJICHNE HaBbIKAMU  y4eOHO-
UCCIIEIOBATEIIbCKOM, MIPOEKTHON U
COIIMAJIbHOM JEATENbHOCTH;
OBianeHne  yHMBeEpPCAJIbHBIMH
KOMMYHUKATHBHBIMU
AEUCTBUSIMM:

0) coBMeCTHAS 1eSITeJIbHOCTD!

- [IOHMMAaTb W  HCIOJb30BaTh
MPEUMYIIIECTBA  KOMAHIHOM  H
WHIUBUIYATbHOU PabOTHI,

- MPUHUMATh LEIN COBMECTHOMU
NEeATEeIbHOCTU, OPTraHU30BLIBATH U
KOOPAUHUPOBATh JCHCTBUS MO €e
JOCTH)KCHHUIO:  COCTaBIIATh  IUJIaH
NEWCTBUM, PACHpPENECHATh POIU C
Y4ETOM MHEHUH YYaCTHUKOB
o0CyXJ1aTh pE3yJIbTaTh
COBMECTHOM palOTHI;

- KOOpPJIMHUPOBATh U BBINOJIHATH
paboTy B YCIOBUAX peEaIbHOTO,
BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS,

- OCYILECTBISITh MO3UTHUBHOE
CTpaTeTUYecKoe  TOBEJEHHE B
Pa3JIMYHBIX CUTyalUsAX, MPOSBISATH
TBOPUYECTBO U BOOOpa)keHUE, OBITH
WHULIMATUBHBIM

OBianeHne  yHMBepPCAJbLHBIMH
peryJiiTUBHBIMH JIiiCTBUSIMH:

r) NPpUHSATHE ce0 | JAPYrux

- chopMuUpOBaTh YMEHHS
CO3/1aBaTh COOCTBEHHEIE

[MUCHEMEHHEIE u YCTHBIE
COOOIIIEHHS Ha OCHOBE

Ouonoruueckoi nHpopmau u3
HECKOJIBKHX HMCTOYHMKOB, TPaMOTHO
UCIIOJIb30BaTh TIOHATHHHBIH
anmapar OHOJIOTUu;

- NPUHUMATH Y4acTUE B HAYYHO-
HCCIIEIOBAaTENbCKOW  paboTe Mo
0MONOTUH, KOJIOTHH U MEJUIMHE,
NPOBOJMMON Ha 0a3e IIKOJbHBIX
HAay4HBIX OOIIECTB M IMyOJINYHO
IPEJICTABIIATD TOJTyYEHHBIE
pe3ysibTaThl Ha  YYEHHYECKHX
KOH(EpEHLUAX Pa3HOTO YPOBHS

- YMETb BBIABHUraTb THUIIOTE3HI,
IIPOBEPSATH ux
SKCIIEPHUMEHTAJIbHBIME  CPEACTBAMH,
dbopMynupys LeNb UCCIEI0BaHMS,
aHAJIN3UPOBATh TOJTyYEHHBIE
pe3ynbTaTbl W JENaTh BBIBOJBL;
[IproGperenune OmbITa
MPUMEHEHUsI OCHOBHBIX METOJI0B
HAy4YHOI'O MO3HAHUS,
UCIIOJIb3YeMbIX B OHOJIOTHH:
HAOJIOZICHUST M OINKCAHUS >KUBBIX
CUCTEM, MPOLECCOB M SIBICHUM;
OpraHu3allid ¥ IPOBEACHUS
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,
BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS

3aBUCUMOCTHU MCIKIY
HCCICAYCMbBIMHA BCIIMYNHAMU,
00BSICHEHUS IMOJTY4YCHHBIX

pe3ynbTaTtoB U (PopMyIMpOBaHUS
BBIBOJIOB  C  HCIIOJIb30BAaHUEM
HAay4YHBIX [OHATUM, TEOpUU U
3aKOHOB




JIoaen:
- IPUHUMATh MOTHUBBI U APTYMEHTHI

IPYTUX
PE3ybTaTOB JIEATEIbHOCTH;

JIOJEH  TpH  aHAIM3e
- TIPU3HaBaTh CBOE MPABO M TPABO
IPYTHUX JIFOJIeH HA OIMINOKH;

- pa3BUBaTh CIOCOOHOCTH
MOHUMAaTh MUP C TO3UIIUU JIPYroro
YyeJI0BEKa

OK 07.
ConelicTBOBaTh
COXPAHECHHUIO
OKpY>Karolen
Cpe/IbI,
pecypcocOepekeH
110, IPUMCHSTH
3HaHUA 00
M3MEHEHUU
KJTUMaTa,
TTPUHITHAITBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,
3¢ HEeKTUBHO
JIEMCTBOBATH B
YpE3BbIYANHBIX
CUTYaIHIX

B 00J1acTH 3KOJIOrHYECKOT0
BOCIIMTAHMSI:

- c(hOpMUPOBAHHOCTh
JKOJIOTUYECKOU KYJIbTYDBI,
IMOHMMAaHUE BIWSHUS COIMAIILHO-
SKOHOMMYECKMX  TPOIIECCOB  Ha

COCTOSIHUE IIPUPOIHOU u
COLMAJIbHOM  Cpedbl, OCO3HAHUE
rJ1I00aJTEHOTO Xapakrepa

AKOJIOTUYECKUX MPOOIIEM;

- IUIAHUPOBAHUE U OCYILECTBIICHHUE
JNEUCTBUM B OKPY>KAIOIIEH Cpe/ie Ha
OCHOBE 3HAHHUS LEJEH YCTOMYMBOTO
Pa3BUTHUS YEIOBEUECTBA;

AKTHUBHOE HENPUATHE JIEHCTBHM,
IIPUHOCAILIUX BpPEI OKPYKAOLIEH
cpene;

- yMeHue IIPOTHO3UPOBATh
HEOJArONPUATHBIE JKOJOTHYECKHE
MOCJEACTBUS  MPEANPUHUMAEMBIX
NENCTBUH, IPEIOTBPAIATh HUX;

- pacuIMpeHme OTbITa
NEeATEIIbHOCTH DKOJIOTUYECKON
HaIpaBJIEHHOCTH;

- OBJIAJICHUE HaBBIKAMHU Yy4eOHO-
VCCIIEN0BATEIILCKOM, MPOEKTHON U
COLUAIBHOM €SI TEIbHOCTH

- BJAAE€Th CUCTEMOM 3HAHHU 00
OCHOBHBIX METOJaX Hay4YHOTO
MO3HAHMS, HCIMOJb3YEMbIX B
OMOJIOTHUYECKUX HCCIICIOBAHMUAX
J)KUBBIX OOBEKTOB U JKOCHCTEM
(onucanwue, M3MEpPEHHE,
MIPOBEJICHUE HaOJIOICHUT );
CIT0CO0aMH BBISIBJIICHHS U OLICHKHU
AHTPOTIOTEHHBIX HW3MEHECHUM B
MIPUPOJIE;

- yMETh BBISIBIISITH
OTJIMYUTENIbHBIE TPU3HAKU JKUBBIX
CHUCTEM, B TOM YHCIIC€ TpPUOOB,

pacTeHui, JKUBOTHBIX u
YeJIOBEeKa; MPUCTIOCOOIEHHOCTh
BUJIOB K cpede oOutaHwus,

a0MOTHUYECKUX W OMOTHYECKUX
KOMITOHCHTOB SKOCHCTEM,
B3aMMOCBSI3€  OpPraHU3MOB B
coo0IIecTBaX, aHTPOIOTEHHBIX
W3MEHEHU B  DKOCHUCTEMAX
CBOEH MECTHOCTH,;

YMETh BBIJICTIATH CYIIECTBEHHBIC
MIPU3HAKA OMOJIOTHYECKHIX
mporeccoB: OOMEHa BEIICCTB
(merabomu3m), wuHpOpMaIMKU |
TIPEBPAIICHUS SHEpPTHH,
OpokeHHs, aBTOTPOGHOTO W
reTepoTPO(GHOro TUIIOB ITUTAHKS,
dboTOoCHHTE3a U XEMOCHHTE3a,
MHTO3a, MeEHO03a, TraMEeTOreHe3a,
AMOpHOTeHE?a,
MOCTAMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS, MHIUBUIYATBHOTO
pPa3BUTHS OopraHusma




(oHTOrEHE3a), B3aUMOJCHCTBUS
T€HOB, TEeTEepPO3UCa; JCUCTBUU

HCKYCCTBEHHOI'O otOopa,
CTaOUITN3UPYIOILIETO,
JBIKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O oT00pa;
AJJIOTIATPUYECKOTO u
CUMITaTPUYECKOTO
BUJI000pa30BaHUS;

BJIMSHUSA JIBUOKYIIIUX CHJI
ABOJIIOLIMM Ha
reHooH MOMYJISIUY;

MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpeie OOMTaHUsI, YepeIOBaHUS
HaIpaBJICHUN 3BOJIIOLINY;
KpYroBOpOTa BELIECTB U MOTOKA
SHEPIrUM B SKOCHCTEMAX




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIATLIMHBI

2.1. O6vem yuebnoi oucyunaunsvl u 6uobl yueoOHOI padomovl

Bua yyeOHoM padoThl

Oovem uacos

MakcuManbHasi ydeOHasi HArpy3ka (Bcero) 136
B T1.4.
OO0si3aTenibHAsE ayauTOpPHasi y4eOHasi Harpy3kKa 132
(Bcero)
B TOM YHUCIIE:
3aHATHS JIEKIIMOHHOTO THIIA 74
NPAKTUYECKHUE 3aHSITHS 58
N3 nux npogeccuoHATBLHO-OPUEHTHPOBAHHOE
coJiepkanue (coep;kaHue NPUKJIAJTHOT0 MOAYJIs)* 24*
B Tom uncne
3aHATHS JEKIIMOHHOTO THa™* 8*
MPaKTUYECKUE 3aHATHUS* 16*
Kouncyabranuu 1
IIpome:kyTouHasi aTTecTAlUS - IK3aMeH 3

2.2. CmpyKkmypa oucyuniumsl

HauMeHoBaHMe pa3esioB U TeM

Bcero

Koan4iecTBO ayIMTOPHBIX YaCOB

Teopernueckoe
o0y4yeHme

MpakTuyecku
€ 3aHATHSA

Pasznen 1. Knerka — cTpyKkTypHO-
(pyHk1HOHAIBbHAS eIMHHUIA )KUBOTO

34

22

12

Tewma 1.1.
buonorus kak Hayka.

Tema 1.2
OO61as XxapakTepUCTUKA KU3HU

Tema 1.3. buonxornyecku BaxxHble
XUMHAYECKHUE COETUHEHUS

Tema 1.4. CtpykTypHO-(QYyHKIIMOHATIbHAS
OpraHu3aIus KJIeTOK

Tema 1.5. . CTpyKTypHO-()yHKIIMOHAIEHBIE
(hakTOpBI HACTIEICTBEHHOCTH

Tema 1.6. [Iporieccsl MAaTPUUHOTO CUHTE3a

Tema 1.7. Hexnerounsie pOpMBI KU3HH

A Bl OO|O | DNIDN

NN DN BN

NN NN B

Tema 1.8.
OOMeH BelIecTB U MPEBpaIllEHUE SHEPTUHU B
KJIETKE

1N

Tema 1.9. JKu3HeHHBIN UK KIIETKA. MUTO3.
Metios

Pazgen 2. Ctpoenue u pyHKIMHU
Opra"Hu3mMa

42

28

Tema 2.1. CtpoeHue opranuzma

4*

Tema 2.2.
®DopMBI pa3MHOKEHHUS OPraHU3MOB

2*




Tema 2.3.
OHTOreHe3 XUBOTHBIX U YEJIOBEKA

Tema 2.4.
OnTOreHes pacteHui

Tema 2.5. OCHOBHBIE IOHATUSA TEHETUKA

Tewma 2.6. 3akoOHOMEPHOCTH HACIICIOBAHHS

2*

Tema 2.7. B3zanMoaelicTBIIE TEHOB

Tema 2.8. CuensieHHOE HacjeJ0BaHUE
MIPU3HAKOB

2*

Tema 2.9. I'eneruka moia

Tema 2.10. 'eneTnka denoseka

Tema 2.11. 3akOHOMEPHOCTH U3MEHUYMBOCTH

NININ

Tewma 2.12. Cenexius opraHu3MOB

NINININ N (NNDNN DN ~

Paznen 3. Teopus 3Bo0OIIHN

(o]

Tema 3.1. UcTtopus 3BOIIOLIMOHHOTO YUEHHUSL.

Tema 3.2. Mukpo3BOIIOIUSA

Tema 3.3. MakposBOJTIOIHS.

Tema 3.4. Bo3HUKHOBEHHE U PA3BUTHE KU3HU
Ha 3emie

Tema 3.5. IIpoucxoxieHue yenoBeKa —
AHTPOIIOTEHE3

Paznen 4. DxoJorus

Tema 4.1. Dxonoruueckue HakTOpbl U CPeIbl
KU3ZHU

Tewma 4.2. TTonynsiust, cooOriecTna,
9KOCHCTEMBI

Tewma 4.3. buocepa - rmobanbHas
IKOJIOTMUYECKas CHCcTeMa

2*

Tewma 4.4. BnusiHre aHTPONOT€HHBIX
¢dakTopoB Ha Ouochepy

I N N IS LY Y Y R N RN S

2*

Tema 4.5. Bausguaue conmaibHO-
IKOJIOTHUECKUX (DaKTOPOB Ha 37J0POBHE
YyeJioBeKa

Pa3zgea 5. Buosorus B sku3Hu®

8*

6*

Tema 5.1. BHOTEXHOIOTUH B KU3HH KAXKIOTO*

4*

2*

Tema 5.2. buotexHoIOTHS U pacTeHUS*

4*

4*

Pa3nen.6 buosxkogaornueckue
HCCIe0BAHNSA

12

10

Tema 6.1. OCHOBHBIE METOBI
OHMODKOJIIOTHYECKUX UCCIEN0BAHNIA

Tewma 6.2. BnosKoI0THYECKH SKCTIEPUMEHT

Bcero no gjucuuniauHe

132

58




2.3 Temamuueckuil nian u cooeprcanue yueoOHoU OUCYUNTTUHbL

Conep:xkanue yueOHOro marepuaJjia (0OCHOBHOE U

HaunmeHnoBanue npo¢deccuoHaIbHO-OPMEHTHPOBAHHOE), Oobem Popmupyems!
pa3iesioB U TeM J1a0opaToOpHbIe U NPAKTUHYECKUE 3aHATHS, 4acoB ¢
NPHUKJIAAHON MOAYJ/Ib (IIPH HAJTUYMH) KOMTETCHIH
1 2 3 4
Pa3nea 1. Kinerka — cTpykTypHO-QyHKIIMOHAIbHAS eAUHULIA KUBOT0 18
Tema 1.1. OcHoBHoOE coaep:kaHne 2 OK 2
Buosaorus kak Teopernueckoe o0yyenue: 2
Hayka. O0mast CoBpeMeHHbIE 0Tpaciu OnoIornuecKux 3HaHui. CB3b
XapaKTEepUCTUKA  |GHOJIOTHUN C APYTUMH HayKaMu: OnoXumus, Onodusuka,
KU3HU Ouonuka, reHoreorpaguss u np. Pomp u mecto
Ouosiorun B (HOPMUPOBAHMU COBPEMEHHOM HaydyHOMH
KapTUHbI MUpA.
Tema 1.2. OcHoBHoOe€ coaep:kaHue 2 OK 2
Obmasn Teopernueckoe odyueHue: 2
XapaKTepHCTHKA
CoBpeMeHHOe  ompeneneHue  ku3HU.  [IpusHaku
KH3HHI ’KMBOTO.Y POBHH OpraHU3aINU KUBOW mMarepun. O0mas
XapaKTepUCTHKAa JKU3HH, CBOMCTBA JKUBBIX CHCTEM.
XHAMHMYECKUH COCTAB KJIETOK
Tema 1.3. OcHoBHOE coaep:kaHue
Buonormseckn Teopernueckoe o0yuyeHue:
BAXKHbIE
XHMBYecKHe XuMHYEeCKUM ~ cocTaB  KieTku.  Heopranmueckue
COeTMHENHsI BEIIECTBA  KIETKH, HUX  Ouoyoruyeckas  poilb.
Opranuyeckue BellecTBa KJIETKH. buonoruueckue
nonumepsl. benku. Ctpykrypa u (yHKuIMH OeaKoBOM
MOJIEKYJIbl.  DepMEHTB, NPUHIUI HUX JCUCTBUS.
VYrneBoasl. buonornyeckne (QyHKUMH  YIIEBOOB. 0K 01
Jlumuaer. OOmumii man crpoeHus. [uapoduiasHO- OK 02
rusipooOHble cBoicTBa. Kiaccupukamuss IUmuIoB.
buonornueckue ¢ynkuumn naununoB. AT®. Crpoenue oK 04
monekyibsl AT®. buonornueckue pynkuuu ATD
IIpakTHYeckue 3aHATHS: 4
1. Tlpaktnueckass  padora «Pose  0eJIKOB,
YIJIeBOJ0B M KHPOB B OPraHU3Me YeJI0BeKa.»
2. IlpakTtuueckas padora «BuUTaMHUHBI 7
0MoJIorMYecKH aKTHBHbIE 100aBKH, MX 3HAYeHH e
B JKH3HH OpraHM3Ma 4eJoBeka.» [umo- u
aBUTaMUHO3bl uX mnocneactsus. IlpencraBienue
YCTHBIX cooOmeHni c MIpe3eHTalNEH,
MOJATOTOBJICHHBIX MO  MEPEYHI0  HCTOYHHUKOB,
PEKOMEHI0BAaHHBIX MPEINOJIaBaTENEM
Tema 1.4. OcHoBHoOE€ coaep:kaHue 6 OK-1
CtpyKTypHO- Teopernueckoe o0yuenue: 4 OK -2
¢pynxuuonanbHas | Knerounas teopus (T. IlIBann, M. Illneiinen, P. 2 OK-4
OpraHus3aunms BupxoB). OcHOBHBIE  MOJIOKEHUSI  COBPEMEHHOM
KJIETOK KJIETOYHOW TEOpHH. THUIBI KIETOYHOW OpPraHU3allvu:

MPOKAPUOTHUECKUIT u AYKapUOTHYECKHUH.




OOHOKJIETOYHBIE M MHOTOKJIETOYHBIE OPIaHU3MBI.
Ctpoenne mnpokapuoThdeckol kietku. CrpoeHue
9yKapuoTHYecKoN KieTku. CTpoeHHEe pacTUTEIIbHOU
kjeTKd. CTpoeHue MUBOTHOM KJIETKU

uTommasma. uTo30715b. IuTockener.
0JIHOMEMOpaHHbIE OpraHOM/IbI KJIETKH:
supomiazmatudeckas cerb (OIIC), anmapar
lonbaxku, JHU30COMBI, TEPOKCHUCOMBI, BaKyOJIU
pacTuTenbHBIX KIeToK. CTpoeHue u (yHKIUU

0JIHOMEMOpaHHBIX OpraHOUJIOB KIIETKHU.
Knerounsiii cok. Typrop.
[TonyaBTOHOMHBIE OpraHoOUIbI KJICTKU:
MUTOXOH/IPHH, TJTACTU/IBL: XJIOPOILIACTHI,

XPOMOIUIACTHI, JICHKOIIACTBI, WX CTPOCHUE W
GbyHKIMH. SnepHbIi anmapaTt KIETKH, CTPOCHUE U
GbyHKIMU.

HememOpaHnHble OpraHoujsl KJIETKH: PHOOCOMBI,
MHUKPOTPYOOUKH, KJIETOUHBbIH wLeHTp. OpraHousl
JBWDKEHUS: pPECHHYKA U Kryruku. CrpoeHume u
(byHKIMN HeMEeMOPaHHBIX OPTaHOU OB KJICTKH

IlpakTH4yecKkue 3aHATHA:

3. Ipaxkrtuueckas padora «CTpoeHne KIeTKH»
Paccmotpers CTpOEHME  KJIeTKM  (pacTeHus,
KUBOTHBIC, TpUOBbI) M  KIETOYHbIE BKIIIOUCHUS
(kpaxmau, KapOTHHOU/IBI, XJIOPOILIACTHI,
XPOMOILIACTHI)

IlogroroBka  MHKpOIpeNnapaToB, HaOIIOAECHUE C

MTOMOIIBI0 MUKPOCKOIIA, BBISBIIEHUE PAa3INIUi MEXKIY

M3y4aeMbIMU 00bEKTaMH, (POPMYIHPOBAHUE BHIBOJOB

Tema 1.5. OcHoBHOE coep:kanue
CrpykrypHO- Teopernueckoe o0yyenue:
¢ynkunonanbubie | Xpomocomnas Teopusi T. Moprana. Crpoenue
(paxTopnl XPOMOCOM. XPpOMOCOMHBIN Habop KIIETOK,
HACJIEACTBEHHOCTH | TOMOJIOTUYHBIE M HErOMOJIOTUYHBIE XPOMOCOMBI,
TalIONIHBIN W JUIIOUAHBI Habop. HykienHoBbIe OK-1
kucnotel: JIHK, PHK HaxoxnaeHwe B KIETKE, HX OK -2
cTpoeHue M (YHKUMU. MaTpuyHble TNpPOLECCH B
KJIETKE: peIuinKauus, OMOocuHTe3 Oenka, pernapanus.
I'eHeTnuecKkui KO 1 €r0 CBOMCTBA
IIpakTHYeckHe 3aHATHUA:
4, IIpakTHyeckas padora
«Pemenue 3a1a4 Ha onpe/eieHHe
MOCJIeI0BATEJIbHOCTH HYKJICOTHI0B)
Tema 1.6. OcHOBHOeE coiep:kaHue
IIpoueccol TeopeTuyeckoe o0y4yeHnue:
MaTpuHoro Marpuunbiii cuntes JJHK — permkanus. TpuHmumns:
CHHTE3A. perumkanun JJHK. Mexarusm perumakamun JJHK.
Penapauus JJHK (nopemnyiekatuBHas,
nocTperuiekaTuBHasi). Peakiyy MaTpu4HOro CHUHTE3a. OK 2
[TpyHIMII KOMIIJIEMEHTAPHOCTH B PEAKIIMAX OK 4

MarpuuHoro cunre3a. JIHK u rensl. ['eHeTnueckmii




KOJI, €r0 CBOMCTBA. TpaHCKpUIIIUSA — MAaTPUYHBII
cunre3 PHK. Tpancinsiius u e€ sranbl. Y cnoBus
o6uocunresa 6enka. Crpoenue T-PHK u konupoBanue
aMHHOKHUCIOT. Pois prbocom B OnocunTese Oenka

IIpakTnyeckmne 3aHATHUS:

5. Ilpaktuyeckas padora «Pemenue 3a1a4 Ha
omnpe/ejieHHe MOCJIeT0BATEILHOCTH
AMHMHOKHCJIOT B MOJIEKYJIe 0eTKa.»

Pemenue 3aa4 Ha onpeiesIeHUE TOCIEI0BATEIPHOCTH

aMHUHOKHCIIOT B MOJICKYJIEe OeJiKa B ClTydae U3MEHEHUS

nocieaoBaTeabHOCTH HykieoTuaoB JJHK

Tema 1.7.
HekeTrouHble
(opmbI Ku3HU

OcHoBHoOe coiep:kaHue

TeopeaneCRoe oﬁyqefme:

Bupycbsl — Heknerounele (OpMBI KU3HH U
obOnuratHeie mapa3uThl. CTpOEHHE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBHPYCOB,
OakrepuodaroB.  KuzHennwri mwmkn  JIHK-
COJZIEpKALINX BUPYCOB, PHK-conepxamux
BUpYycOB,  OaktepuodaroB. BUY, remarur
YeJI0BeKa.

baktepuun. O6mas xapakrepuctuka. [lonarue mramm.
Bupychl u GakTepun: CX0JICTBA U pa3IudHs

HpaKaneCRue 3aHATHA:

6. Ilpaktuueckass pabGora «BupycHble u
0akTepHaJIbHbIE 3a00J1eBAaHUD). O6mmue
HPUHIUITBI UCTIOJIb30BaHUS JIeKapCTBEHHBIX
BEIIIECTB. OcobenHoctu MIPUMEHEHHUS
aHTHOMOTUKOB. [IpecTaBnenne ycTHBIX COOOIIEHUH
C Hpe3eHTaHI/ICI\/JI, IOATOTOBJICHHBIX TII0 TIICPCHYHIO
HCTOYHHKOB, PCKOMCHIOBAHHBIX IMMPCIIOAABATCIICM.

OK 2
OK 4

Tema 1.8.

OO0MeH BellIeCTB U
npeBpainieHue
JHEPTrUM B KJIETKe

OcHoBHOE coacpkaHue

o

TeopeTuquKoe oﬁyqelme:

o

AccuMuwisiisl M AUCCUMWIISIIUS — JIBE CTOPOHBI
MeTtabonu3ma. Tunbl oOMeHa BenlecTB: aBTOTPOQHBIN
U TreTepoTpodHBId, a’poOHBII M aHA’POOHBII.
DHepreTuyeckoe 00ecreueHne KIETKH: MPEeBpalleHHe
AT® B oOMeHHBIX mporeccax. DepMEeHTATUBHBIN
XapakTep peakiuil KJIETOYHOro MeTaboIn3Ma

ITepBUYHBII CUHTE3 OPraHUYECKUX BEIIECTB B KIIETKE.
[Tnactuueckuit oOmeH. doTocuHTE3. XEMOCHHTE3.
AHa’poOHBIN 3HepreTHueckuii oOMeH. AHa’poOHBIE
OpraHU3MBl. bpoxenue, aBTOTPO(QHBIN 51
reTepoTpopHBI  TUII ~ NUTaHHUA.  AHa’pOOHbIE
MUKpPOOPTraHU3Mbl KaK OOBEKTbl OHOTEXHOJOTHH.
Otanbl ~ 3Hepreruyeckoro  oobmena.  [nukomnus.
buonornueckoe okucaeHNE, UM KIETOUYHOE JIbIXaHUe

OK -2

Tema 1.9.
Ku3HeHHbIH UK
KJeTKH. MHTO3.
Meiio3

OcHoBHOe coiep:kaHue

N

Teopernueckoe odyueHue:

N

Kunerounslii nuki, ero nepuoasl. MUTO3, €ro CTaAuu U
MIPOUCXOAAIINE MPOLECChl. bromornueckoe 3HaUYeHHE
muTOo3a. Meiio3 u ero craauu. lloBenenne xpomocom
B Meioze. Kpoccunrosep. buosiormyeckuii  cmbici

OK-2
OK -4




Meiio3a.

Pa3nen 2. CtpoeHue

U (PYHKIMH OpPraHu3Ma

42

Tema 2.1.

OcHoBHoOe coiep:kaHue

N

Crtpoenne

TeopeaneCRoe oﬁyqefme:

opranu3ma

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE
TeopeTuYecKoro  od0y4deHuss:  MHOTOKIETOUYHbBIC
OpraHu3Mbl. B3anMMOCBSI3b OpraHoB U CHCTEMBI
OpraHOB B MHOTOKJIETOYHOM opranusme. ['omeoctas
opranM3sMa ¥ €ro MojJAepKaHue B Ipolecce
KU3HCACATCIBHOCTU

DyHKIIMOHATIBbHASI CUCTeMa OpraHoB. TKaHW pacTEHHIA.
Tkanu >KUBOTHBIX W 4YesioBeka. OpraHbl pacTeHUM.
Oprasbl 1 CUCTEMBI OPraHOB >KMBOTHBIX M YEJIOBEKA.
3HavyeHHE OIOpbI, ABWKCHUS, NHUTAHUS, IbIXaHUS,
TPAHCIOPTA BELIECTB, BbIACICHHUS, 3aIUTHI. 3HAYCHUE
MIPOSIBIICHUS PA3PAKUMOCTH U PETYIISIIIU

s mpodeccuii/cieuaIbHOCTEeH,  CBSA3aHHBIX  C
o0bexkToM u3ydyeHust “‘Pacrenus” Teopermyeckuit
Marepuan Tembl “CTpoeHue opraHuzma’ H3ydaercs
yriyOJIEHHO Ha MpUMepe opraHu3Ma pacteHui. TkaHu,
OpraHbl U CHCTEMbl OPraHOB YEJOBEKA M KUBOTHBIX
paccMaTpuBaroTCsi 0030pHO

2*

OK-2
OK-4

IIpakTH4YecKue 3aHATHA:

7. IlpakTtmyeckasi padora «IIpeacraBiieHue
YCTHBIX  cOO0IIeHHMIT ¢  Tpe3eHTaluei,
NMOATOTOBJICHHBIX IO NEPEYHI0 HMCTOYHHMKOB,
PEKOMEH/I0BAHHBIX NpenoaaBarejaem» Teopus
KJIOHAJIbHO-CEJIEeKTUBHOTO  uUMMyHuTeta I
Opnuxa, W.M. MeunukoBa. WH(pekunoHHsle
3a00JIeBaHUST W DIUIEMUSL. Baxueiiine
AIUAEMUU B UCTOPUU YeJI0BEYECTBA.
Bakuunanus kak npoduiaakTuka MHPEKIMOHHBIX
3aboJieBaHui.

Tema 2.2.

OcHoBHOE coiep:kaHue

2*

DopMmbI
Pa3MHOKEHHA
OpPraHu3MoB

TeopeaneCKoe oﬁyqe}me:

2*

@®opmbl  pa3MHOXKEHHS OpraHu3MoB. becronoe u
II0JIOBOE pa3MHOXKEHHE. Bunel 6ecronoro
pasmHoxeHus. [lomoBoe pasmHoxeHue. ['amerorenes
y xuBOTHbIX. Criepmarorene3 u ooreHnes. CtpoeHue
MOJIOBBIX KJIETOK. OMIOJOTBOPEHNE

Jns  mpodeccuii/cnenuanbHOCTeH, CBA3aHHBIX  C
o0bekTOoM u3ydyeHus “‘Pacrenus” Teopernueckuit
Matepuan TeMbl “DopMbl pa3sMHOXKEHUS OPTaHU3MOB™
u3ydaeTcs YriayOJIEeHHO Ha IIpuMepe OpraHusma
pacTeHuil. Pa3MHOXEHHME 4YeNOoBEKa M JKMBOTHBIX
paccMaTpHuBarOTCsi 0030pHO.

OK-2

Tema 2.3.
OnTorenes
JKHBOTHBIX M
YeJI0BEeKA

OcHoBHoOE coaep:kanue

o

Teopernueckoe odyueHue:

N

l'ameTorenes y :xkuBOTHBIX. CriepMaTOTeHE3 U OOTEHES.
CrpoeHue 1ONIOBBIX KieTOK. OIUIOAOTBOpEHUE U
AMOpPUOHAIILHOE Pa3BUTHE KUBOTHBIX. [lapTeHOreHes.

OK-2
OK-4
IIK




OMOpuorene3 (Ha mnpumepe JaHneTHuka). Craauu
sMOpHOreHe3a ['amerorenes y KUBOTHBIX.
Cnepmarorene3 u ooreHe3. CTpoeHHE ITOJOBBIX
kieTok. O1o10TBOpeHue U AMOPHOHATIEHOE Pa3BUTHE
KHUBOTHBIX.  [lapreHorene3. OwmOpuorenes  (Ha
npumepe JaHneTHuka). Ctaauu sMOprorenesa

Poct u pasButue *XUBOTHBIX. [lOCTIMOpHOHATIBHBIN
nepuog. [Ipsmoe u Hempsimoe passutue. Paszsurne c

MeTamMopho30M y OeClO3BOHOYHBIX M IMMO3BOHOYHBIX 2
KUBOTHBIX. CTaiuu MOCTIMOPHOHAIBLHOTO Pa3BUTHS Y
KUBOTHBIX U uesnoBeka. [lepuoabl oHTOreHesa
YyeloBeKa. buosnormyeckoe CcrapeHne U CMEpTh.
I'eponTonorus
Tema 2.4. OcHoBHoOE coiep:kaHne 2 OK -2
OnTorenes Teopernueckoe o0yyenue: 2 OK -4
pacreHui I'ameroduTt u cnopodut. Pazmuoxxenue u
pas3BuTue BoAopociel. Pa3MHOKEHNE U pa3BUTHE
CHIOPOBBIX pacTeHU. Pa3MHOKeHHE U pa3BUTHE
ceMeHHbIX pacteHuid. Poct. Ileproasl oHTOreHE3a
pacteHui
Tema 2.5. OcHoBHOe coaepxaHue 2
OcHoBHBIE Teopernueckoe o0yuyeHue: 2
NOHATHS ['enernka Kak Hayka O HaCIEICTBEHHOCTU U
TCHETUKH W3MEHUYMBOCTH OpraHu3MoB. OCHOBHbIE T€HETHUECKUE
MOHATUA U CcuMBOJIBL. ['eH. ['enorun. deHorum.
AnenbHble  TEHbl.  AJIBTEpHATUBHBIC  ITPU3HAKHU.
JIOMUHaHTHBIN 151 peLeCcCUBHBIN [IPU3HAKH.
I'omo3urora wu rereposurora. Ywmcras JHHMUSA. OK-2
I'uGpuasbr. OcHOBHbIE METO/IbI TeHETHUKU:
THOPUIONOTHYECKUH, LUTOJIOTUYECKHE,
MOJIEKYJISIPHO-TEHETUYECKUE
Tema 2.6. OcHoBHOE coaep:kaHue 4 OK -2
3aK0HOMEpPHOCTH Teoperuueckoe o0yueHue: 2 OK-4
HaCJIe0BAHUSA OCHOBHBIE TIOHSTHSI TEHETHKU. 3aKOHOMEPHOCTHU
oOpazoBanusi  ramer. 3akoHsl [.  Mennens
(MOHOTrHOpHUIHOE W TOJIUTHOPUIHOE CKpEIIMBAHUE).
B3anmopneicTeue reHoB
IpakTHyeckune 3aHATHS: 2*

8. IIpakTnueckas padora «Pemenne
reHeTHYECKHUX 3aa4»

3aaun Ha OIpe/eNieHHe BEPOSITHOCTH BOZHUKHOBEHUS
HACJICJICTBEHHBIX  NMPHU3HAKOB IPH  MOHO-, JH-,
MOJNIMTHOPUIHOM M aHATU3UPYIONIEM CKPEIIMBAHUH,
COCTaBJICHHE TEHOTUITMYCCKUX CXEM CKpEITUBAHUSI.

Jns  mpodeccuil/cienanbHOCTe  CBSI3aHHBIX €
o0bekTOM M3ydeHus “Pactenus” HEOOXOIUM TOI00P
TEeHETUYECKUX 3a7ad Ha OINpeJelieHHe BEPOSTHOCTU
HACJICJICTBEHHBIX  NMPHU3HAKOB TIPH  MOHO-, JH-,
MOJIMTHOPUIHOM U aHATU3UPYIONIEM CKPEUIMBAHUU Y
pactenuii/[ns npodeccuii/criennanTbHOCTEN CBSI3aHHBIX
¢ 00BeKkTOM u3ydeHus “Pacrenus’” HEOOXOIUM TTOI00D
TEHETUYECKUX 3a7ad Ha OMNpEeJeICHUE BEPOSTHOCTH




HaCJICACTBCHHBIX IIPU3HAKOB npu MOHO-, -,
MOJUTUOPUIHOM M AaHATU3UPYIOIIEM CKpEIIUBAHUH Y
pacreHui

Tema 2.7.
B3aumoneiictBue
TeHOB

OcHOBHOe coep:xaHue

TeopeaneCRoe oﬁyqefme:

['eHoTHII Kak LenocTHas cucrtema. MHOXKECTBEHHOE
nercreue resHoB. [limenorpomnms. MHOXECTBEHHBIN
ajuienusM.  B3aumonelcTBHe  aJUICNIBHBIX — I'€HOB.
KonomunupoBanue. BzaumopaeicTBue HeaUIEIbHBIX
reHoB. KommementapHocts. Onucras. [lonmumepus

HpaKaneCRne 3aHATHA:

9. IIpakruueckas pabora «B3aumoneiicTBus
TeHOB, COCTaBJIEHHE TIeHOTHIHYECKHX CXeM
cKpemBaHus» PerieHue 3am1ad Ha OIpPECIICHHE
BEPOSTHOCTH BO3HUKHOBEHMS HACJIEICTBEHHBIX
[PU3HAKOB IPH PA3IMYHBIX THIAX B3aUMOJCHCTBUS
ICHOB, COCTaBJICHHE FCHOTUITHYECKUX cxeM
CKpEIIUBAHMS.

*Iois  mpodeccuil/cCnenuanTbHOCTe  CBA3aHHBIX  C
0o0BbekToM u3ydeHus “Pactenus” Heobxomum moadoop
TCHCTHUYECKUX 3a/1ad Ha OIpECIICHUE BEPOSTHOCTH
BO3HUKHOBEHHS HACJICJCTBEHHBIX IPU3HAKOB IPH
pa3JIMYHBIX TUIIAX B3AaUMOCHUCTBUS ICHOB Y paCTCHHIA

2*

OK-1
OK-2

Tema 2.8.
CuenjieHHoe
HacJIe10BaHKe
NMPU3HAKOB

OcHoBHOE€ CoaepkaHue

TeopeaneCKoe oﬁyqe}me:

3akonnsl T. MopraHa. CI_IGHJ'IGHHOG HaCJICJO0BaHUC
T'CHOB, HapyHaicHue CHCIIJICHUA. HacnenoBanue
IMPHU3HAKOB, CHCIIJICHHBIX C ITOJIOM

HpaKaneCKne 3aHATUA:

2*

10. IMpakTuueckasi padora «Pemenue 3axau Ha
CIEIVICHHOE HacJIefOBaHHe NPHU3HAKOB.» Pemienune
3a/la4 Ha OINpejesieHue BEpOSTHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX  IPHU3HAKOB IIPU  CLEIJICHHOM
HACJIEJOBaHUM, COCTaBJIECHUE T'€HOTHUIHMYECKHX CXEM
CKpELIBaHUs

Tema 2.9.
T'eneTnka moJa

OcHoBHOE coiep:xaHue

Teopernueckoe o0yueHnue:

XpOMOCOMHBI ~ MEXaHU3M  OMNpPEACIICHUs  IoJja.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBIL. ['OMOTraMeTHBIN 1
rereporamMeTHbli  moj. ['eHeTnueckas CTpPyKTypa
MOJIOBBIX XpOMOCOM. HacnemoBaHnue MNpPHU3HAKOB,
CHEIUICHHBIX C MOJIOM.

IIpakTHyeckue 3aHATHA:

11. IIpaktuyeckass padora «PemeHue 3ama4 Ha
ompeaejieHHe BEPOSITHOCTH BO3HUKHOBEHMHSA
HACJIEICTBEHHBIX MPHU3HAKOB, CLEIJIEHHBIX €
MOJIOM»  COCTaBJICHHE  TE€HOTHUIIMYECKHX  CXEM
CKpPEIVBaHUA

OK-1
OK-2

Tema 2.10.
T'enernka
YyeJ0BeKa

OcHoBHOE coaep:kaHue

TeopeTnueckoe o0yuyeHue:

Kapuotun uenoBeka. MeToapl W3y4eHHS! T€HETHUKH




YEeJI0BEKA: reHeaIOTHYeCKU, OJIM3HEIOBBIH,
[IUTOTCHETHYCCKUH, OMOXMUMHYECKHUH, IMOMYJISIIMOHHO-

cratuctuyeckuii.  HacnencrtBennsle  3a00jeBaHUs OK-1

yeloBeka. ['@HHble M XPOMOCOMHBIE  0OJIe3HU OK - 2

YeJI0OBEKa. bonesnu c HACJIEICTBEHHOU

MPEIPacIONOKEHHOCTRIO0. 3HauY€HUE MEAUIIMHCKOU

TCHETMKH B TPENOTBPALICHUH W JICYCHUU

TeHETUYECKUX 3a00JI€BaHNH YeIIOBEKa

IpakTHYecKue 3aHsATHS: 2

12. TlpakTtuyeckasi padora «Pemenue 3amauy Ha

onpejeleHue BEPOSITHOCTH BO3HUKHOBEHH

HaCJeACTBEHHLIX NMPU3HAKOB 3200J1IeBaHHAI

YeJIOBEKA)» HCIIONb3ysl METOJbl T€HETHUKU 4YeJIOBEKa,

COCTaBIICHUE TE€HOTUIMYECKUX CXEM CKpEIIMBaHUA.

[IpencraBneHre yCTHBIX COOOIIEHUN C TpE3eHTalUen

0 HaCJIEJICTBEHHBIX 3a00JIEBaHUSAX YEJIOBEKA
Tema 2.11. OcHoBHoOe€ coaep:kaHne 4 OK-1
3aK0HOMEpPHOCTH Teoperuueckoe o0yyeHue: 2 OK -2
M3MEHYMBOCTH BzaumopelicTBue  reHOTMHA W cpeibl  IpH OK-4

dbopmupoBannu GeroTumna. I3MeHYMBOCTh IPU3HAKOB.

KauecTBeHHBIE M KOIMYECTBEHHBIC MPU3HAKH. Buibl

WU3MEHYHUBOCTHU: HacJIe/ICTBEHHAs u

HEHACJIEJICTBEHHAs. 3aKOH TOMOJIOTUYECKHX PAIOB B

HacnencTBeHHoW u3MeHunBoctu (H.M. Basuios).

Hopwma peaxiuu. MyrtaunoHHas Teopus

W3MCHUUBOCTH. BHIBI MyTanii W NPUYHHBI HX

BO3HUKHOBEHHSI.

I[IpakTHYeckne 3aHATHUS: 2

13. .Ilpaktuyeckasi padora «Pemenue 3agady Ha

ompejeieHHe THIA MYTallMW» TpU [epenaye

HACJIEICTBEHHBIX MIPU3HAKOB, COCTaBJICHUE

TeHOTUITUYECKHUX CXEM CKpPEIIMBAHUS
Tema 2.12. OcHoBHOE coaep:kaHue 2 OK-1
Cenexuust Teoperuueckoe oGy4ueHue: 2 OK-2
OpPraHu3mMosB Cenekiusi kKak Hayka. MeToabl CENEeKIIMOHHON

paGotel.  T'ereposuc u  ero  NPUYUHBL

HckyccTBeHHBIN otbop: MacCOBBIN 51

WHIUBUAYAIbHBIN. OTambl KOMOMHAIIMOHHON

cesnekuuu. CopT, Mopoja, ImMTaMMm

ANTOpUTMBI ~ pellleHHe 3aJad Ha  OIpeJeicHHe

BO3MOYKHOTO BO3HUKHOBEHUS HACJICJICTBEHHBIX

MIPU3HAKOB o CEJIEKIINH, COCTaBJIEHUE

TCHOTHUITUIECKHIX CXEM CKPCIINBAHUS
Pa3nen 3. Teopus 3BoaI0OIMHA 16
Tema 3.1. Uctopusi | OcHOBHOE coepsKaHue 2 OK -2
IBOJIIOIHOHHOTO Teoperuueckoe o0yueHue: 2 OK-4
y4eHHUs. [lepBbie 3BomonmonHble koHuenuuu (OK.b. Jlamapk,

XK.JI. Bropdon). Osomonnonnas teopus Y. lapBuna.
CuHTeTHYeCKass TEOpHs 3BOJIIOIMH M €€ OCHOBHBIC
TIOJIO’KCHUSL.

MuxposBomtonus. [lomynsiuust kKak 3JIe€MEHTapHas




eIMHUIIA  JBOJIONMM. [ eHeTHYeckue  OCHOBBI
IBOJIONUH. DJEMEHTapHbIE (AKTOPBI  HBOJIIOLHUHU.
EcrecTBeHHbII 0TOOp — HampaBisAOMUNA  (paKTop
’BomoLMH.  BupooOpazoBaHme  kKak — pe3ysbTar
MHKPO3BOJIOIHN

MuxkposBomronus.  [lomynsmms Kak —sieMeHTapHas

eIMHUIIA  JBOJIONMHM. [ eHeTHYecKHe  OCHOBBI
IBOJNIONMHU. DIEMEHTapHbIEe (AKTOPHI  HBOJIIOLHUHU.
EcrecTBeHHbII 0TOOp — HampaBisAOMUNA  (paKTop

3BOJIIOIIHUH. BI/II[OO6pa3OBaHI/Ie Kak pe3yiibTaT
MHKPO3BOJJIIOLIHUN

Tema 3.2.
Muxpo3Boarouus

OcHOBHOe coaep:xaHue

TeopeTudeckoe o0yuyeHnue:

MHUKPO3BOIIONHS ¥ MAKPOIBOIIOIHS KaK STAITbl
HBOJIIOIIMOHHOTO ITporiecca. | eHeThYecKre OCHOBBI
HBOJIOIMH. MyTanuy ¥ KOMOMHAIIUY KaK
AJIEMEHTApHBIN YBOIOLIMOHHBIN MaTepHAIL.
[MTomynsimust Kak >IeMEHTapHasi €AMHUIA HBOJIOIHH.

JBwxkymme cwibl  ((aKTOpbl)  ABONIOLHUH.
MyTauMoHHbIi ~ mpouecc M KOMOMHATHBHAs
U3MEHYMBOCTb. Murpanus. M30aamust HOmyssiuii:
reorpaguueckas (IpoCTpaHCTBEHHAs), OnoIoruyecKas
(penpoayKTUBHAS). EcrecTBenHbIi otbop —
HanpaBisomuil - Gakrop sBomonuu. bopeba  3a
CYIIIECTBOBaHME KaK MEXaHU3M necTBus
€CTeCTBEHHOTO OTOOpa B TOMyISANusX. Bum u ero
Kputepuu  (mpu3Haku). BumooOpazoBaHue — Kak
pe3yabTaT MUKPOIBOJIOIIH

OK-2

Tema 3.3.
Makpo3Bosouus.

OcHoBHOE coep:kaHue

TeopeaneCKoe oﬁyqe}me:

N

MaxkposBomrorusi. DopMbl U OCHOBHBIE HaIpaBIICHUS
Makpo3soitonuu (A.H. Cesepuos). [lytu noctukenus
OMOJIOTUYECKOTO nporpecca: apomopdo3s,
uauoamanTtamus, oOmas gereHepanus.  MeTobl
W3YYEHUS] MAaKPOIBOJIOIUU

3akoH 3apoablmieBoro cxojactsa (3axon K. bapa).
buorenernuecknii 3akon (3. I'ekkens, @. Mromep).
OO6mre 3aK0OHOMEPHOCTH (TIpaBuIIa) YBOJIOINAN

IIpakTHYeckue 3aHATHS:

14. IpakTuyeckast pabora «Apomopdo3s,
HAHOANANTALMS M 001IAsl lereHepanus y pacTeHui
MU JKUBOTHBIX»

OK -2
OK-4

Tema 3.4.
Bo3nukHoOBeHHE U
pa3BUTHE KU3HU
Ha 3emMJie

OcHoBHoOE coaep:kanue

Teopernueckoe o0yyenue:

['mnote3pl U TEOpUM BO3HUKHOBEHUS JKU3HHM Ha
3emie: KpealuoHu3M, CaMOITPOU3BOJILHOE
(cionTaHHOE) 3apoXKACHHE, CTalMOHApHOE
COCTOSIHME, TMaHcmepmus, Ouomod3. Hauano
opranndeckor sBoJionuu. [losBiaeHne mnepBbIX




KJIETOK. DBOIIONMS MeTa0oIn3Ma. ODBOIIOIHS
MepBbIX KJIETOK. [IpokapuoThl W 3IyKapHOTHI.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHW3MOB.
Bo3HUKHOBEHHE OCHOBHBIX 1IAPCTB 3YKAPHOT.
OCHOBHBIE YepPThl 3BOJIOLMHU PACTUTEIBHOTO MHpA.
OCHOBHBIE YepThI SBOJTIOLMH KUBOTHOT'O MHUpA.

HpaRTn'{ecmle 3aHATHUA:

15. IlpakTtuyeckas padora «OCHOBHBIE 3Talbl
BO3HUKHOBEHHSI M Pa3BUTHS PACTUTEIbLHOI0 MUpa
Ha 3emuie»

[IpencraBieHre yCTHOTO COOOIICHHWS U JICHTHI
BPEMEHH IO OCHOBHBIM JTallaM BO3HUKHOBEHHUS U
Pa3sBUTHA JKUBOTHOT'O nu PaCcTUTCIILHOT'O Mmupa,
MOATOTOBJCHHBIX O  MEPEYHI0  HCTOYHUKOB,
PEKOMEH/I0BAaHHBIX MPENOoIaBaTelieM

OK-2
OK-4

Tema 3.3.
IIpoucxoxnenue
YyeJI0BeKa —
aHTpOIOreHe3

OcHoBHOE CoaepkaHue

SN

TeopeTuueckoe odyuenue:

AHTpomosioruss —  Hayka O  YEJOBEKE.
CucremaTtnueckoe ITOJIOKEHUE YeJI0BEKa.
CxoncTBO uyenoBeka € JKUBOTHBIMH. OTinyus
4yelloBeKa OT KHUBOTHBIX. IIpsmMoxoxaeHue u
KOMIUIEKC CBSI3aHHBIX C HHUM  [PU3HAKOB.
Paseurne  romoBHoro - Mosra M BTOPOH
CUTHAJIbHOU CUCTEMBI. CoorHoleHue
OMOJIOTHYECKHX U COIMAJBHBIX (PAKTOPOB B
AHTPOIIOTEHE3E

OcHoBHBIE CTagUM aHTpOIOTreHe3a. Jpuonureku

— TpelKH YeJIOBEKa U  YeJOBEKOOOpa3HBIX
o0e3psiH. [IpoToaHTponm — HpEIIECTBEHHUK
4eNloBeKa. APXAaHTPOIl — JIPEBHEHMIINN YEIOBEK.
[Taneoantpon — npeBHui yenosek. Heoantpon —
YEJIOBEK  COBPEMEHHOIO  THMA.  OBOJIOLHSA
COBPEMEHHOI0 YEJIOBEKA.

YenoBeueckne packl. OCHOBHbIE OOJbIINE pachl:
eBpoIreoniHas (eBpasuiickas), HErpo-aBCTPAJIOUIHAS
(7xBaTOpHANbHAS), MOHTOJIOHN/THAS (asmarcko-
aMepuKaHckas). BpemMs U MecTO BO3HUKHOBEHMS
4eJI0BEYECKUX pac. ENMHCTBO UenoBeuecKux pac

IIpakTHYeckue 3aHATHS:

16. IIpaktuyeckass padora «Bpems u nyru
pacceJieHHsA yeJ0BeKa no JIaHeTe.»»
[TprcrocoOIeHHOCTh YeloBeKa K Pa3HbIM YCIOBHSIM
cpeabl. BnmsHue reorpaduueckod  cpeapl  Ha
MOPGOJIOTHIO U (PU3UOJIOTHUIO YETTOBEKA

OK-2
OK-4

Paznea 4. Dxoaorusa

20

Tema 4.1.
IKoJI0rn4YecKne
(dakTopbI 1 cpeabl
JKH3HH

OcHoBHOe coep:kaHue

Teopernueckoe o0yyenue:

Cpenbl OOWTaHMS OPTaHW3MOB: BOJHAs, HA3eMHO-
BO3/YIIHAs, IIOYBCHHAs, BHYTPHOPraHU3MCHHAS.
DUBNKO-XUMHUUYECKHE OCOOCHHOCTH Cpell OOWTaHHS

OK-1
OK-2
OK -7




opranu3MoB. IIpucnocoGneHuss opraHu3MoB K KHU3HU
B pa3HbIX cpeaax. IlonsTue skonorunyeckoro akropa.
Knaccudukanus skonorndeckux ¢akropos. IIpaBuiio
munumyma 1O. JluOuxa. 3akoH TosepaHTHOCTH B.
lendopna

Tema 4.2.

HonyJsinus,
coo01IecTBa,
3KOCHCTEMBI

OcHoBHoOe coiep:kaHue

TeopeaneCKoe oﬁyqe}me:

N

DKoJIoruveckasl XapaKTepUCTHKA BUAA W TOMYJISALUH.
Okonoruyueckas  HUIIA  BHAA.  ODKOJIOTHYECKHE
XapakTepucTuku  nomyisanuu.  CooOmiectBa U
9KOCUCTeMBbI. buorneHo3 u ero crpykrypa. Casizu
MEXIy OpraHu3sMamMu B OuoreHo3e. CTpPyKTYpHbBIC
KOMITIOHCHTBI OKOCUCTCMBI. HpOI[yI_ICHTLI,
KOHCYMEHTBI, peaylleHThl. KpyroBopor BeliecTB H
MOTOK SHEPTHH B SKOCUCTeME. Tpoduieckrue ypoBHH

HpaRanecmle 3aHATUA:

17.  Ilpaktuuyeckas  padora  «CocraBieHue
TpopUYeCKUX INeneid W MUPaAMuA OHOMACCHI H
JHEPruH B IKOcHcTeMax.» Tpoduueckue nenu u
cetd. OCHOBHBIC TIOKa3aTeNN SKOCHCTEMBI. buomacca
U TOPOAYKIHUA. DKOJOTMYECKHWE MHPaMUIbl UYHCEN,
O6uomaccel u sHepruu. [IpaBuIo mupaMuabl SHEPTHH.
Pemenne MPAKTHKO-OPHEHTHPOBAHHBIX
pacyeTHBIX 3aJaHMii TI0 TICPEHOCY BEIIEeCTBA U
SHEPIUU B 3KOCUCTEMaX C COCTaBJICHUE TPOPUUECKUX
1eneu 1 nupamui 6MoMacchl U SHEPruu

OK-1
OK-2
OK -7

Tema 4.3.
buocdepa -
rJ100aIbHAasA
IK0JI0rHYecKasi
cucremMa

OcHoBHOE€ CoaepKkaHue

o

Teopernueckoe o0yyenue:

N

buocepa — xuBas obGomouka 3emnu. PazButue
npeicraBieHuid o Omochepe B Tpymax B.U.
Bepnanckoro. O6mactu 6uocdepsl U €€ KOMIIOHEHTHI.
JXusoe BemecTBO 6MOCHEPHI U €ro PyHKIUH.
3aKOHOMEPHOCTH CYILLIECTBOBaHMS o6uocgepsl.
OcobenHoctu ouochepsl KaK rino0aibHON
9KOCUCTEeMBI. JInHaMu4YecKkoe paBHOBECUE B Onocdepe.
KpyroBopoTsl BemecTs 1 OMOreOXMMUYECKHE ITUKIIBI.
I'moGanbHbIe JKOJIOTHYECKHE poOIEMBbI
COBPEMEHHOCTH.

IIpakTHYeckHe 3aHATHUA:

2*

18. IlpakTHyeckasi padora PermieHue  mpaxkTHUKO-
OPHUCHTHUPOBAHHBIX PaCyYCTHBIX 3a1a4 Ha
«Onpenenenne  IIOIIAANM  HACAKIEHUH A
CHM/KCHUH KOHUICHTpPpalMHu YIJEKHUCJI0ro rasa B
aTmocdepe cB0ero permoHa NpoKMBAHUD)

OK-1
OK-2
OK-7

Tema 4.4.
Bausinue
AHTPONOIeHHbIX
(paxkTopoB Ha

onocdepy

OcHoBHOe coaepxanne

SN

Teoperuueckoe o0y4eHue:

N

AHTpoOTIOTEHHBIE ~ BO3JIeHCTBUS  Ha  Ouocdepy.
3arpsi3HEeHUs1 KaK BUJ aHTPONOTE€HHOI'O BO3/IEHUCTBHUS.
AHTpOTIOTEHHBIE ~ BO3JEHCTBHUS Ha  arMmocdepy.
Bozneiicteuss Ha rHapocdhepy. BosmeilictBus Ha
nutochepy.  AHTPONOTEHHBIE  BO3JEHCTBHS  Ha

OK-1
OK-2
OK-4
OK -7
IIK ...




OouoTHueckue cooduiecTBa. YTIIyOJIeHHO H3Yy4aroTCs
OTXOJIbI, CBS3aHHbIC c OIPEICIIEHHON
npodeccueit/crnenuatbHOCThIO

HpaRTn'{ecmle 3aHATHUA:

2*

19. IlpakTnuyeckoe 3ansaTHe «OueHka dananca
OPraHUYecKoro BelmecTBa MO4YBbI» Mpe/1iaracTcs
MPaKTUKO-OPUEHTUPOBAHHOE PACUCTHOE 3a]aHUE 110
OIICHKE OaJlaHCca OPraHUYECKOTO BEIIECTBA ITOYBbI

Tema 4.5.
Bausinue
COIHAJILHO-
IKO0JIOTHYECKHX
(¢akTopoB Ha
310POBbe
yeJl0BeKa

OcHoBHoOe coiep:kaHue

TeopeaneCKoe oﬁyqe}me:

3mopoBbe W ero  cocraBismomue.  DakTopsl,
MOJIOKUTEIPHO W OTPHUIATENbHO BJIMSAIOIIME Ha
opraHusM  uenoBeka. [IpoOiieMa  TEXHOTEHHBIX
BO3JICHCTBUI Ha 310pOBbE YeJIOBEKA
(97IeKTpOMAarHUTHBIC  TOJsI,  OBITOBas  XUMUSI,
M30BITOYHBIC IIYMBI, paguanus U T.I1.). AJanrtanus
opraHuzMa 4eJoBeKa K (aKTopaM OKpYKarollen
CpeIbL. [puHIHIED (dbopmupoBaHus
3opoBbecOeperatoniero  nopenacHus.  Dusmueckast
aKTUBHOCTh M 370pOBbE. BHOXMMHYECKHE aCHeKThI
parroHaIBLHOTO MUTaHUSL. 310poBbe U
paboTOCIIOCOOHOCTb.

IIpakTH4yeckue 3aHATHSA:

20. IIpaktuuyeckass  padora «Onpeaeienue
CYTOYHOT0 PAlIMOHA MU TAHMUS»

21. IIpaktuyeckas  pabdora  «YMCTBeHHasi
PatoTocnocoOHOCTHY»

OmnazeHne MeETOJaMH OIpENeNIeHUs] ToKa3arenen
YMCTBEHHOH  paboToCrocoOHOCTH, 00BsICHEHHE
MONyYEHHBIX  pe3yabTaToB W  (popMmymupoBaHue
BBIBOJIOB (ITMCBMEHHO) C HCIOJIb30BAHWEM HAYYHBIX
TIOHATHUH, TEOPHI U 3aKOHOB

OK -2
OK -4
OK -7
IIK ...

IIpodeccnonaibHO-OpHEeHTHPOBAHHOE CO/IePKAHME (COAepPKaHue
NPHUKJIATHOTO MOLYJISA)

Pa3znen 5. Buosiorus B sxu3uu (IIpodeccronanbHO-OpHEHTHPOBAHHOE
coJiepkaHue (coaep:kaHue NPUKIaTHOIO MOAYIIA)

8*

Tema 5.1.
BuorexHosoruu B
JKH3HHU KAKI0T0

OcHoBHOE€ CoaepKaHue

4*

Teopeaneclcoe CoACpKaHMuE:

2*

buorexHonoruss Kak Hayka Y TPOU3BOCTBO.
OcHoBHBIE HaIlpaBJICHUs COBPEMEHHOMN
ouorexHoynorun. Meroasl OMoTexHOJIOrUU. OOBEKTHI
OMOTEXHOJIOTHU. JTHKA OHWOTEXHOJIOTHYECKUX U
TEeHETUYECKUX DKCIepuMeHToB. [IpaBuna moucka u
aHaiM3a  OWOZKOJIOTWYECKOW  HWHpOpMamuu W3
Pa3TMYHBIX UCTOYHUKOB (Hay4YHas U y4eOHO-HaydHas
TUTEepaTypa, CpelCcTBa MAacCOBOW WH(GOpPMAIUHU, CETh
WuTepHer u apyrue)

IIpakTHYeckue 3aHATHS:

2*

22. IIpakTuyeckas padora «HayuHble 10CTHKEHUS
B 00jgacTH  OMOTEXHOJIOTMM M  KJIETOYHOM
HHIKEHEPHUI»

OK-1
OK -2
OK-4
IIK ...




Keiicet ©Ha ananu3 wHbOpMAMK O HAYYHBIX
JTOCTIDKEHUSIX B OOJIACTH T€HETUYECKHX TEXHOJIOTHUH,
KJIETOYHOM WH)KEHEPHUH, MHILEBbIX OHOTEXHOJIOTUH.
3amuTa Keiica: IpeICTaBICHUE Pe3ysIbTaTOB PEILICHUS
KeHCOB (BBICTYIIJIEHUE C IPE3EHTalUEN)

Tema 5.1 o0s13aTenbHa U1 H3yUYCHUS CTYIEHTaMHU
BceX npodeccuil/cnenraibHOCTEH

Tema 5.2.
buorexHoJornm n
pacrenus (aJist
YKPYIHEHHBIX
rpynmn

OcHoBHOe coaepxaHue

4%

HpaRTn'{ecmle 3aHATHUA:

4%

23-24 IIpakTnueckas pabGora «Pa3zBuTHe
NMPOMBIIIEHHOW OMOTEXHOJIOTHIl M ee MPUMeHeHHe
B JKM3HM 4eyioBeka» [louck u ananmu3 uHpopMauu
U3 pa3IUYHbIX HCTOYHUKOB (HayuHas U ydeOHO-
Hay4Hast JIUTEparypa, cpeacrTaa MacCOBOM
unpopmanuu, cetb HTEpHET U Apyrue)

Kelicei Ha anamu3 wuHQopMamuu O pa3BUTHH
MIPOMBIIIJICHHONW OMOTEXHOJIOTUM (TI0 TPyIIIaMm)
3amuTa Keiica «bHOTEXHOIOTUH U PaCTEHUS»:
[IpencraBienue pe3ynbTaTOB PEIICHUS KEHCOB
(BBICTYILICHUE C MTPE3CHTAINCH)

OK-1
OK-2
OK -4
IIK ...

Pa3znes 6. BuoskoJiornueckune uccjae0BaHuA

12

Tema 6.1.
OcHoOBHbBIE
METOAbI
OHoOdKO0JI0THYEC-
KHX HCCJIeI0BaHMIl

OcHoBHOE CoaepKaHue

TeopeTn'{eCKoe COACPKaHUE:

Hayunsiii  meton.  Meton  OMODKOIOTHYECKUX
UCCIIEIOBAHUI: II0JIEBBIE, 1a00paToOpHBIE,
JKCIIEPUMEHTAIbHBIE. MOHUTOPHUHI  OKPYKAOLIEH
Cpeabl: JIOKAJIbHBIA, PErHOHAJBHBIN U TI00ATBHBIM.
MeTtoapl ouCKa, aHalIM3a U 00pabOTKU MH(POpPMALTUU
0 MPOEKTE B PA3INYHBIX HICTOYHHKAX.

IIpakTHYecKkHe 3aHATUA:

25, Ilpaktuyeckass padora «OCHOBHbIE MeTOAbI
Omosiorn4eckux McciaenoBanuii» IlocraHoBka nenw,
3a7a4,  BBIABM)KEHHWE  THUIOTE3bl,  IPOBEIACHUE
JOKCIIEPUMEHTa 10  ONPEHECIEHUI0  ONTHUMAaJIbHBIX
YCJIOBHH ISl pocTa U (PU3UOIOTHIECKON aKTUBHOCTH
JIPOXIKEBBIX KIIETOK. BBIsBIECHHE 3aKOHOMEPHOCTEH,
dhopmynupoBaHue BBIBOJIOB u MIPOTHO30B.
[IpakTuueckue paboThl HA BEIOOP MO MUHU TPYIIIIAM:

1. BausHue  TemmepaTypel Ha  pOoCT U
(DU3HONOTHYECKYI0 AaKTHBHOCTH JPOMOKEBBIX
KJIETOK.

2. BnusHue YIJIEBO/IOB Ha pocT u
(hU3MOJIOTHYECKYIO aKTHBHOCTH JPOYKKEBBIX
KJIETOK.

3. CoderaHHOEe  BIHUSHUE  TEMIIEpaTypel |
YIJIEBOJOB HA POCT U  (DU3HOJIOTHYECKYIO
AKTUBHOCTb JIPOKKEBBIX KIIETOK.

0K 01
0K 02
OK 04
0K 07

Tema 6.2.

OcHoBHoOeE coaep:kaHue

IIpakTHYeckHe 3aHATHUA:




Bbuorexnosornuec
KU IKCIIEPUMEHT

O0630p TeM y4eOHO-HCCIEIOBATENBCKUX IPOEKTOB.
BeiOop ydeOHO-HMCCIEe10BaTENbCKOIO IPOEKTa U3
IIpeIoKEHHBIX. DOPMUPOBAHUE KOMaHABI IPOEKTA.
Anroput™m BbINOJNIHEHHsT mnpoekTa. Kaxnpas rpynmna
BEIOHMpaET OJIUH u3 BApUAHTOB y4eOHO-
UCCIIEI0BATEIbCKUX TPOEKTOB:
¢ OrueHka KauecTBa aTMOC(HEPHOT0 BO3AyXa
e OmeHka KayecTBa II0YB METOAOM (UTO-
TECTUPOBAHUS
e OmeHka KadyecTBa BOJ  ITOBEPXHOCTHBIX
BOJIOEMOB T10 OPTaHOJICITHYECKUM U (PU3HKO-
XMMHYECKUM CBOMCTBAM
e Bmusaue [IAB Ha pocT M pa3BuTHE CEMSH
BBICIIMX PACTEeHUN
e BiuusHue coseBoro 3arps3HeHUss Ha pOCT U
pa3BUTHE CEMSH BBICUINX PAaCTEHUH.
e U npyrue TEMBI IIpEI0KEHHbBIE
IIperoiaBaTesieM
IlepBbIil 3Tan BBITOJIHEHUS ITPOEKTA!
OO0OCHOBaHME AKTyaJbHOCTH BBIOpaHHOU TEMBI.
BrisBiienue po0IeMBbI HCCIICIOBAHMUS,
(dopMmynupoBaHue — rumore3sl.  Bpibop  MeTon0B
uccienoBanus. Belbop Touek orbopa 1pod Ha
reppuTopun HuccienoBaHusa. [locraHoBka wLene u
3ajgay UCCIICIOBAHMSL. Onpenenenue (dopmbl
[IPEICTaBICHUSI PE3YJIBTaTOB UCCIIEN0BAHUS.
OnpeneneHnvie  3TaloB M COCTaBJICHUS  ILJIaHA
VICCIIEZIOBAHUS

Bropoil 53Tam  BBINOJHEHUS MPOEKTA: IOArOTOBKA
HE00X0AUMO TOCYAbI, 00OpYIOBaHMS W MaTepHaJOB
JUIs  OKCIIEPUMEHTa, IPOBEJACHHE  AKCIEPUMEHT,
MeproanuecKasi MpoBepKa TEUEHUs HIKCIIEpUMEHTa/cOop
MaTepuasa B BBIOpaHHbBIX TOUKax 0TOOpa npod

Tpetnii  »Tanm BBINOJIHEHUS IPOEKTA: IOJyUEHHUE
MEPBUYHBIX SKCIICPUMCHTAJIBHBIX JaHHBbIX,
MIPOBEJICHUE CTaTUCTUUECKON 00padOTKH MOJTy4YEHHBIX
JaHHBIX

UYeTBepThlii 3Tall BBIOJHEHUS! MPOEKTA: BBISBICHUE
3aKOHOMEPHOCTEH, (HOpMYJIHpPOBAHHUE BHIBOJOB H
IIPOTHO30B, OLIEHKA KAayecTBa MCCIELyeMOro o0beKTa
10 pe3ysbTaTaM OMOIKOJIIOTHYECKOTO aHAIN3A.

3aH_[I/ITa IIPOCKTOB

0K 01
0K 02
OK 04
0K 07

Bcero:
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3. YCJIOBUSI PEAJIM3ALIUM IPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
T CHUTIIMHBI

3.1 Mamepuanvno-mexnuueckaa  6aza, HeooOXo0umas  O0asA  OCYULECMEBIICHUA
odpazoeamenbHo20 npoyecca no OUCyuUnuHe.
Peanuzanus yuebHoW aucuuiuiuHel buonorus Tpedyer Hamuuusi yd4eOHOro KaOMHeTa

JUIsL TIPOBEACHUSI TEOPETUYECKHX, TMpakTudyeckux 3ausatuil. KaOuner «buonorum»,
OCHAILIEHHBI O00OpynOBaHHWEM: MeOesb, JO0CKa, MeJ, HarjsaHble MocoOus (KOMILJIEKTHI
yueOHBIX TaOMUIl, TIUIAKaTOB), TEXHUYECKUMH CPEACTBAMH OOYy4YEHHUsS: KOMIIBIOTEp C
YCTPOMCTBAMH BOCIIPOM3BEICHUS 3BYKa, IPUHTEDP, MYJIbTUMEIHA-IIPOEKTOP C IKPAHOM,
yKa3Ka-[pe3eHTep sl IPE3CHTALIHM.

JlaGopatopusi,  ocHamieHHass ~ 0oOOpyAOBaHHEM  JJisi  [POBEACHUS  3aHATHUM:
MHUKPOCKOTIBI, CEKYHIOMEpP, TOHOMETp, jabopaTtopHas mocyna (TMpoOHpKH, MOJCTABKU s
MPOOUPOK, MUHIETHI, MECOK, CTYNKH C TECTHUKAaMHU, MPEIMETHhIE M TOKPOBHBIE CTEKIA,
CTEKJISIHHbIE TAaJIOUYKH, IpenapoBajbHble WIJbl, (QUIbTpOBaNbHAS Oymara (canderkn),
CTaKaHbl) TUNEPTOHHYECKUU pacTBOp xJjopuaa HaTpus, 3%-HbIII pacTBOp MEpPOKCHAA
BOJOPOJIa, pacTBOp HojAa B HOAMUCTOM KalHM, TJIMLUEPUH, KIYOHH KapTodens, JUCT 3J0Jeu
KaHAJCKOW, TUIOJ pSAOWHBI OOBIKHOBEHHOW (psAOWMHBI WJIM TOMaTa), JIyK pemvarhbii,
pa3BEJCHHBIE B BOJE IPOXIKH).

Jlomyckaercsi 3aMeHa 000pyI0BaHUS €T0 BUPTYaJIbHBIMH aHAJIOTaMHU.

3.2. Ilepeuenv He0OX00UMO20 RPOZPAMMHOZ0 0DecneueHus

1. 7-zip (nuuen3us Ha aHr. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (nuriensust -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player (suniensus - https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
4. Apache Open Office (niuuen3us - http://www.openoffice.org/license.html)

5. Free Commander (nuueH3us -
https://freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%b5%d0%bd%d0%b7%d0%b
8%0d1%8f/)

6. Google Chrome (iuuen3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cB0001HOM 0OCTYIIC)

8. Mozilla Firefox_(nuuensus - https://www.mozilla.org/en-US/MPL/2.0/)

3.3. Ilepeuenv ocHo6HOII U 0ONONHUMENbHOU YUEOHOU TUmMePanmypbl, He00X00UMOIL Ol
0C8OCHUA OUCUUNIUHDL.

3.3.1. Ocnosnasn numepamypa

1. Aradonoga, 1. b. Bronorus. ba3oBblii ypoBeHb : y4eOHUK [Tt 00pa30BaTEIbHBIX OPTraHU3aIIN,
peanu3yonmx o0pa3oBaTelbHbIe IPOrPAMMBI CpeHETo MpodeccuoHaIbHOro oopazoBanus / .
b. Aradonona, A. A. Kamenckuii, B. 1. CuBorna3oB. — Mocksa : [Ipoceemenue, 2025. - 273 c.
— ISBN 978-5-09-124905-7. - Tekct : anekrponHsIid. - URL:
https://znanium.ru/catalog/product/2201867 . — Pesxum moctyma: mo moamnucke. OITY Ne
2.2.4.3.1.1 Cpok ucnons3zoBanus 110 4 urons 2028r.
2. Aradonosa, U. B. buonorus. Ba3zoselii yposens. IIpakTukyMm : yaeGHOE mocodue, pa3paboTaHHOE
B KOMILJIEKTE ¢ y4eOHUKOM JUIs 00pa30BaTebHBIX OpraHU3alni, pearu3yomux 00pa3oBaTebHbIe

porpamMMBbl cpeaHero npodeccuoHanbHoro oopasosanus / U. b. Aradonosa, B. M. CuBormnazos. —
2-e u3n., crep. - Mocksa : Ilpocsemenue, 2025. - 113 c¢. — ISBN 978-5-09-124906-4. - Tekcer :



http://www.7-zip.org/license.txt
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
http://www.openoffice.org/license.html
https://freecommander.com/ru/лицензия/
https://freecommander.com/ru/лицензия/
https://www.google.ru/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/en-US/MPL/2.0/
https://znanium.ru/catalog/product/2201867

anexTpoHHbIi. - URL: https://znanium.ru/catalog/product/2201868 . — Pexxum nocryma: o
noanucke. GITYNe 2.2.4.3.1.1 Cpok ucnonb3oBanus a0 4 uronst 2028r.

3.3.2. llepnoguueckue U3IaHus

1. HM3Bectus Bbicmux yueOHbIX 3aBeeHuil. CeBepo-KaBkasckuii peruon. Cepusi: EcrecTBeHHbIE HAYKH -
Hayunas snektponnas 6uommoreka  «eLIBRARY.RU. - URL:
http://elibrary.ru/title_about.asp?id=7362

2. BectHuK Appireiickoro rocyaapctBeHHoro yauBepcuteTa. Cepus 4: EcrecTBeHHO-MaTeMaTH4eCKUe U
texuuueckue Hayku- URL: http://e.lanbook.com/journal/element.php?pl10_id=2351

3. TlpodeccuonanpHoe oOpa3oBaHue B coBpeMeHHOM mupe - URL:
http://e.lanbook.com/journal/element.php?pl10_id=2399

buonorus B mkone - URL: https://dlib.eastview.com/browse/publication/92107
Hayxka u mikosa - URL: https://dlib.eastview.com/browse/publication/79294

ok~

3.3.3. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«/HTepHET», HEO0OXOAMMBIX [IJISl OCBOCHU S TUCIHUIIIMHBI

DuekTponHasi ouéauorexka Hayunoii om6morexn KyoI'Y http:||megapro.kubsu.ru|MegaPro/Web

J1eKTPOHHO-0UubIM0oTeuHble cucTeMbl (IBC)

OBbC «YuuBepcuterckas oudianoreka ONLINE»: caiit. — URL: http://biblioclub.ru
OBC UsparenncrBa «Jlaub»: caitt. — URL: http://e.lanbook.com

OBC «Opaiit»: caiit. — URL: https://urait.ru/

3BC «BOOK.ruy: caitr. — URL: https://www.book.ru

3BbC «ZNANIUM.COMp: caiir. — URL.: https://www.znanium.com

Db OUII «Akamemus» https://academio-moscow.ru/elibrary/

o E

IIpodeccnonanbubie 6a3bI JAHHBIX

BupTyanbHbiii untanbHbli 3an Poccuiickoit rocyaapcrBennoii oudimorexu (PI'B) https://Idis.rsl.ru/
HanwmonanbsHas snektponHas 6ubnuoreka https://rusneb.ru/

Bassl nanasix komnanun «MIBUC» https://eivis.ru/

Hayunas snexktponnas 6udiauoreka «eLabrary.ru» (H3B) http://elibrary.ru/

MUAH. IToaHOoTeKCTOBasK KOJUIEKIMSI MAaTEMaTHYECKUX JKypHAIoB https://www.mathnet.ru/
[TonHOTEKCTOBAS KOJUIEKIMS )KypHaioB Ha Tuardgopme PITHU (OnexTpoHHbIe BepcHy HaAy4YHBIX
xypHaioB PAH) https://journals.rcsi.science/

IMpesunentckas 6ubmmoreka um. b.H. Enprmna https://www.prlib/ru/

8. DnekTpoHHas OuOIMOTeUHast cucTeMa corro-rymanurapHoro 3Hanus «SOCHUM» https://sochum.ru/

ogakrwdpE

~

HNudpopManHoHHbIE CIPABOYHbIE CHCTEMBI

KoHcynbTaHT Iuttoc - cripaBoyHast cuctema ( JOCTYII MO JIOKAJIBHOM CEeTH ¢ KOMITBIOTEPOB
bubnunoTexn)

ba3nl AAHHBIX OTKPBITOI'O J0CTyIIAa

1. KwubGepJlenunka https://cuberleninka.ru/

2. Jlextopuym TB — Bumeokoiiekuuu Beaymux jgekropoB Poccun  https://www.lektorium.tv/

3.  ®enepanbHbiii mopran «Poccuiickoe oop3oBanme» https://www.edu.ru/

4. Tlopran «O6pa3zoBanue Ha pycckom: [IpoekT ['ocy1apCTBEHHOTO HHCTUTYTA PYCCKOTO SI3BIKA
um.A.C.ITymkuna https://pushkininstitute.ru/
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http://e.lanbook.com/journal/element.php?pl10_id=2351
http://e.lanbook.com/journal/element.php?pl10_id=2399
https://dlib.eastview.com/browse/publication/92107
https://dlib.eastview.com/browse/publication/79294
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5. CnpaBouHo-uH(POPMAIIMOHHBIH TOpTan «["pamoTa .ru» https://gramota.ru/
6. Cnoapu u sHIUKIONEANH Ha Aknemuke https://dic.academic.ru/

ba3b1 nannbix Kyol'yY
1. OTKpbITas cpefa MOIYJILHOrO AUHaMu4eckoro ooyuenus Kyol'Y  https://openedu.kubsu.ru/
2. ba3a yueOHbIX TIIaHOB, y4eOHO-METOAMUECKUX KOMIUIEKCOB, MyOINKaluil 1 KOH(pepeHIIHH

https://infoneeds.kubsu.ru/
3. OnektponHsIii apxuB gokymento Kyol'Y  https://docspace.kubsu.ru/



https://www.znanium.com/
https://www.znanium.com/
https://openedu.kubsu.ru/
https://infoneeds.kubsu.ru/
https://docspace.kubsu.ru/

4, KOHTPOJIb n OLIEHKA PE3YJIbTATOB OCBOEHUA
OBIMEOBPA3OBATEJIBHOU JUCIUIIJINHBI

4.1. Konmpono u ouenka pe3yibmamoe O0C60€HUA O00Ue00pa306amenvHoll
OUCHUUNIUHBL
Kontponr u oOleHKa pe3yabTaTOB OCBOCHHUS  00II€00pa30BATENbHOW  TUCIUIUTMHBI

PACKPBIBAIOTCA YCPC3 NUCHUINIMHAPHBIC PE3YJIbTAaThbl, HAIIPABJICHHLIC Ha q)OpMI/IpOBaHI/IC
06IIII/IX nu HpO(bCCCI/IOHaJ'II)HBIX KOMIIETCHIIUM 10 pasaciaM U TCMaM COJJACPIKaHUA yqe6H0r0

Marepuaia.
Oo6mmas Paznen/Tema Tun o1leHOYHBIX MEPOTIPUATHIA
KOMIIETEHITUS
Pa3zpen 1. Knetka — KonTponrsnas padota
CTPYKTYpPHO- “MoJeKynspHbIl yPOBEHD
(GyHKIHOHAIbHAS €IMHHULA OpraHu3aIuy KUBOTO”
YKUBOT'O
OK 02 Tema Nel.1. 3amoaHeHNE TaOJIUIIBI c
buonorus xak Hayka OMHMCAHUEM METOJIOB
MUKPOCKOTIMPOBAaHUS €  HX
JIOCTOMHCTBAMHU U HEIOCTaTKaMHU.
3anonnenune Ttabmuiel  «Bxmang
YYEHBIX B Pa3BUTHE OUOJIOTHI
OK 02 Tema Nel.2. 3amosiHeHNe CPaBHUTEITHLHON
OO1mas xapakTepuCTHKa TaOJIUIIBI CXOJCTBA U PA3INIU
YKU3ZHU KUBOTO U HE KUBOTO
OK 01 Tema Nel.3. ®poHTANBHBIN OMPOC
OK 02 buonoruueckn BaxHbie IToaroroBka YCTHBIX
OK 04 XUMHUYECKUE COCTUHEHMUSI COOOIIEHU c
Mpe3eHTaIuEN
Brimoaaenune u 3aluTa
1a00paTOPHBIX pabor:
«Omnpenenenue ButamuHa C B
MPOIYKTaX MUTAHUS,
«'unpodunsHO-THIPODHOOHEIE
OK 01 Tema Nel 4. OnenuBaeMass JUCKycCHUS — TIO
OK 02 CrtpykTypHO- BOIIPOCaM JIEKLIUU
OK 04 GbyHKIMOHAIbHAS Pa3paboTka MEHTaIbHOI KapThl 1O
OpraHu3anus KJIeToK KIacCHPUKAIMK  KIETOK H  HX
CTPOEHUIO Ha npo- u
AYKAPUOTHYECKUX U MO IapCcTBaM B
MUHHU Tpymax
BrinosnHeHne U 3ammuTa 1abopaTopHBIX
pabot: «CTpoeHue KIEeTKH (pacTeHus,
KUBOTHBIE, TpUObI) M  KIETOYHbBIE
BKJIIOYEHUS (KpaxMmall, KapOTHHOW/IBI,
XJIOPOILIACTBI, XPOMOILIACTHI),
«IIponunaemoctsb MeMOpaHbI
(TUTa3MoIIN3, IETUTa3MOIIHI3))




OK 01 Tema Nel.5. ®poHTaTBHBIN
OK 02 CrpykTypHO- orpoc Pa3zpabotka
GbyHKIMOHAIbHBIE (AaKTOPBl | TIIOCCAPHS
HacJeJICTBEHHOCTU Pemenune 3aa4 Ha OIMPCACIICHUC
MOCTICIOBATEIEHOCTH HYKJICOTH/IOB
OK 01 Tema Nel.6. OpoHTaJIBHBIN OIPOC
OK 02 [Tpoueccsl Tect «lIponeccel MaTpUyHOTO
MaTPUYHOTO cuHTe3a» PemeHwe 3amad  Ha
CHHTE3a orpeielieHre
MOCJIeIOBATEILHOCTH
aMUHOKHCIIOT B MOJIEKYJie Oenka
Pemenue 3amau Ha ompeneneHue
MOCTIEI0BATEIbHOCTH
aMUHOKHCJIOT B MOJIEKyJie Oeyka
B cilydae U3MCHEHUS
MOCTIEI0BATEIbHOCTH
Hykineotuaos JJHK
OK 02 Tema Nel.7. ®poHTANTBHBIN OMPOC
OK 04 Hexknerounsie hopmbl [ToaroroBka yCTHBIX COOOIIEHUN C
KU3HU npe3eHTaIe (BUpyCHBIE u
OakTepualibHbIC 3a00JIeBaHusl.
OOmye TPUHINIBI HWCTOIb30BaAHUS
JICKApPCTBEHHBIX BEIIICCTB.
OcobeHHOCTH PUMEHEHUS
aHTUOMOTUKOB)
OK 02 Tema Nel.8. @pOHTaIBHBIN ONPOC
Obmen 3anonHeHue CpaBHUTETBHOMN
BEIIECTB U TaOJIUIIBI XapaKTEPUCTUK THUIIOB
MIpeBpaIlleHHe oOMEHa BEIIECTB
DHEPTHUH B KIIETKE
OK 02 Tema Nel.9. OO6cyxaeHne Mo BOIPOCaM JIEKIIUH
OK 04 JKW3HEHHBIN UK Pa3paboTka neHThl BpeMeHU
KJIETKH. MHUTO3. JKM3HEHHOTI'0O ITUKJIa
Meiio3
OK 02 Tema Ne2.1. OrneHuBaemMasi TUCKyCCHS
OK 04 Crpoenue PazpaboTka MEHTaJIbHOM  KapThl
OpraHusma TKaHEH, OPraHOB M CHCTEM OPTaHOB

OpPTraHu3MOB (pacTeHHS, KUBOTHBIE,
YeJIOBEK) c KpaTKoi
XapaKTePUCTUKOW  UX  (PYHKIHIA
IToaroroBka U IPEICTABIICHUE

YCTHBIX COOOIIEHU I C
Ipe3eHTaluen (MIMMYHHTET,
WHQEKIIMOHHBIC 3a00J1eBaHMS,

SMUEMHUHU, BaKITMHAIIHA)




OK 02 Tema No2.2. ®poHTATBHBIN ompoc
dopmbl 3amonHeHue TaONMHMIBI C
Pa3MHOKEHUS KpaTKou
OpraHU3MOB XapaKTePUCTUKOHN U TPUMEPAMH
dbopMm Pa3MHOMKEHUS
OpTraHu3MOB
OK 02 Tema No2.3. Pa3paboTka JIEHTBI BpEMEHH C
OK 04 Onrorenes XapaKTEPUCTUKOMN JTarnoB
KUBOTHBIX U OHTOTEHE3a OTIENbHOW TPYIIOi
YeoBeKa KUBOTHBIX M 4YeJOBeKa 10
Yectorpoc
OK 02 Tema Ne2 4. CocTaBjieHHE JKU3HEHHBIX IIMKIIOB
OK 04 Onrorenes pacTeHuii o otaesnaM (MOXOBUIHBIE,
pacteHuit XBOIIEBU/IHBIE,
MaropOTHUKOBU/IHBIE,
TOJIOCEMEHHEBIE, TOKPHITOCEMEHHBIE)
OK 02 Tema No2.5. PaspaboTtka rimoccapus
OCHOBHBIE TIOHSTHUS Tect
TCHETUKH
OK 02 Tema No2.6. OpoHTANTBHBIN OMPOC
OK 04 3aKOHOMEPHO Tect o Bompocam JIEKIUU
CTH Pewenne 3a7a4 Ha
HACJIeJIOBaHU oTpesieNieHne BEPOSITHOCTH
s BO3HUKHOBECHHS
HACJIC/ICTBCHHBIX MPU3HAKOB TPH
MOHO-, JH-, TOJHUTHOPUIHOM U
aHATM3UPYIONIEM CKpEIIMBaHUH,
COCTaBIIEHUE  TEHOTUITUYECKUX
CXEM CKpEITUBaHUS
OK 01 Tema Ne2.7. Tecr
OK 02 BsaumopeiictBue PazpaboTka rioccapus
T'CHOB Pemenue 3a1a4d Ha onpeeneHme
BEPOSITHOCTH BO3HUKHOBCHUS
HACJIC/ICTBEHHBIX MTPU3HAKOB MPH
Pa3IMYHBIX THITAX B3aUMOICHCTBUS
T'€HOB, COCTABIICHHUE
TCHOTUITUYCCKUX CXEM
OK 01 Tema Ne2.8. Tect
OK 02 CuernuieHHOe PazpaboTka rioccapus
HaclleZI0OBaHUE Pemenue 3a1au Ha onpeaeneHue
MIPU3HAKOB BEPOSITHOCTH BO3HUKHOBCHUS

HACJICACTBCHHBIX IIPU3HAKOB IIPU
CLHCIIVICHHOM HAaCJICAOBAaHUU,
COCTAaBJICHHUC I'CHOTHIITMYCCKHUX
CXCM CKpCHIUBAHUS




OK 01 Tema Tect
OK 02 Ne2.9. PazpaboTka rioccapus
['enetnka Pemenue 3a1a4d Ha onpezeneHue
noja BEPOSTHOCTH BOSHHUKHOBEHUS
HACJIeZICTBEHHBIX IIPU3HAKOB,
CLIETIJICHHBIX C TI0JIOM, COCTaBJIEHUE
TeHOTHITUYECKUX CXEM CKPEITBAHHS
OK 01 Tema Ne2.10. Tect
OK 02 I'eneTnka PazpaboTtka rinoccapus
4eJIoBeKa Pemenue 3aa4 Ha onpeaeneHue
BEPOSTHOCTU BO3HUKHOBEHHUS
HACJI€ZICTBEHHBIX PU3HAKOB,
UCTIONB3YS METO/IbI TCHETUKH
4eJI0BEeKa, COCTABIICHHUE
TEeHOTUITUYECKUX CXEM
ckpermBanus [10MroTOBKa yCTHBIX
COO0OILIeHNH ¢ Ipe3eHTaIel o
HACJIeJICTBEHHBIX 3a00JIeBaHUIX
YeJoBeKa
OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPH Pemenue 3anayu Ha onpezenenue
OK 04 OCTH TUIIA MyTallUU U Niepegade
U3MEHUNBOC HaCJIeZICTBEHHBIX TIPU3HAKOB,
TH COCTaBJICHUE TEHOTUITHYESCKIX
CXEM CKpEeLIUBaHUS
OK 01 Tema Ne2.12. Cenexuus Tecr
OK 02 OpraHu3MOB PazpaboTtka rinoccapus
Pemenue 3agay Ha onpeaeneHue
BO3MO>KHOTO BO3ZHUKHOBEHHS
HACJICJICTBEHHBIX TIPU3HAKOB IO
CEJIEKIINH, COCTaBJICHHE
TEHOTHITUYECKUX CXEM CKPELIBaHHS
Paznen 3. Teopus
OBOIIOIHAHT
OK 02 Tema 3.1.
OK 04 Hcropus 3BOIIOLIMOHHOTO @pOHTaNIBHBIN ONPOC
YUCHHUS Pa3paboTka neHThl BpeMeHH
Pa3BUTHS SBOTIOIIMOHHOTO
YUEHUS
OK 02 Tema 3.2. OpoHTaNBHBINA OMPOC
MukposBosronys Pa3paboTka rioccapusi TepMHHOB




OK 02 Tewma 3.3. OnenuBaemast IUCKYCCHSI
MaxkposBosonus Pa3pabotka rioccapus
TEPMUHOB
OK 02 Tewma 3.4. ®poHTaNTBHBIN OMPOC
OK 04 BosnukHoBeHue u pazputue | [1oAroToBKa u npeacraBieHue
KU3HU Ha 3emie YCTHOT'O COOOIIIEHHUS U JICHTHI
BpPEMEHU BO3HUKHOBEHUS U
Pa3BUTHSI )KUBOTHOTO U
pacTUTENBHOTO MUPA
OK 02 Tema 3.5. ®poHTANTBHBIN OMPOC
OK 04 [Tpoucxoxnenue yenoBeka — |Pa3paboTka JIEHT BpEMEHHU U
aHTPOTIOTCHE3 MEHTAJFHBIX KapT Ha BBIOOP:
“OBOJTIOIUS COBPEMEHHOTO
yenoBeka’, “Bpems n mytn
paccelieHus Ye0BeKa 1o TIaHeTe”,
“Brnustaue reorpadudeckoit cpeasl Ha
MOP(OJIOTHIO ¥ (PU3NOIOTHIO
yenoBeka”, “YenoBedyeckue pachl”,
oOcyXIeHne
Pasznen 4. Dxonorus
OK 01 Tema 4.1. TecT 1o 3KoJoTHYecKUM aKkTopaM 1
OK 07 Okonornyeckue GakTopsl cpellaM JKU3HHU OPTraHU3MOB
U CpeJibl XKU3HH.
OK 01 Tema 4.2. CocraBiieHHe cXeM KpyroBopoTa
OK 02 [Monynsuus, BEILIECTB, UCIOJIb3YSl MAaTEPHUAIIBI
OK 07 coo0111eCTBA, JIEKIIANA
DKOCUCTEMBI Pemenue mpakrrko-
OPUEHTUPOBAHHBIX PACUYETHBIX
3aJJaHHi IO TIEpEHOCY BEIECTBa U
SHEPTHH B SKOCUCTEMaX C
COCTaBJICHHE TPODUICCKUX TIeTICH U
nupaMu]i OMOMacChl M SHEPTUU
OK 01 Tema 4.3. OnednBaemMast
OK 02 buocdepa - rmobanbhas muckyceus Tect
OK 04 JKOJIOTMYECKasi CUCTEMA Pewenne nmpaxktuko-
OK 07 OPHUEHTUPOBAHHBIX PACUETHBIX 3a/1a4

Ha ONpeeTICHNE TUTOIIAN
HACaXICHHUI JIUTSI CHUOKCHHS
KOHIICHTPAIIMH YTJIEKUCIIOTO Ta3a B
aTMocdepe CBOEro pernoHa
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OK 01
OK 02

Tema 4.4.

Tect

OK 04
OK 07

BrustHue aHTPOITOTEHHBIX
dbakTopoB Ha Ouochepy

Pemenne npaktuko-
OPHEHTUPOBAHHBIX PACYETHBIX
3aJJaHHi 110 COXPAHEHUIO
MIPUPOAHBIX PECYPCOB CBOETO
peruoHa NpoKMUBaHUs

OK 02
OK 04
OK 07

Tema 4.5.

Brnusanue cormanbHo-
HKOJIOTUYECKHUX (DaKTOPOB Ha
3JI0pPOBbE YeIOBEKA

OnennBaemas JUCKyCCHUs
BrinonHenus npakTuaecKux
3ajanuil: “Onpeaenenue
CYTOUYHOI'O pallioOHa MUTaHUS,
“Cozanue NHANBUYAJIbHOM
NaMsITKU IO OpTaHU3aluU
parMoHabHON PU3NUECKON
AKTUBHOCTH

Brimonenue nabopaTopHoit
paboTHI Ha BHIOOP:
"YMcTBEHHAs
paboTococoOHOCTR",
"BrnusiHue abMOTHYEeCKIX

(akTOpOB Ha YeoBeKa (HU3KHE
Y BBICOKHE TeMIIepaTypsl)”

*[IpodeccronanpHo-
OpHUEHTHPOBAHHO COJIEP)KaHUE
Pa3nen 5. buonorus B )KU3HU

3anuTa Keica: npeaCTaBICHUE
pe3yIbTaTOB PEIIECHUS KEHCOB
(BBICTYILJICHHE C TPE3CHTAIINEH)

OK 01
OK 02
OK 04

TIK>. .

*Tema 5.1
BuorexHoI0THH B )KU3HU
Ka)KII0r0

BrinosiHeHue keiica Ha aHAIINA3
uH(popMaIUK 0 HAYIHBIX
JIOCTHKEHUAX B 00/1aCTH
TEHETUYECKUX TEXHOJIOTHH,
KJIETOYHOU MH)XCHEPHH, TUTIIEBBIX
OMOTEeXHOJIOTHH (IO TPyIIaMm),
Mpe/ICTaBIICHUE PE3yIbTaTOB

OK 01
OK 02
OK 04
IK...

*Tema 5.2.
buortexHonorum u pacTeHus

Brinmonnenue keiica Ha aHAIU3
uH(popMaIuu 0 pa3BUTHU
OMOTEXHOJIOTUH C UCTIOJIb30BAHUEM
pacTeHuii (1o rpymnmam),
IIPEJICTABICHUE PE3YJIbTaTOB
pELICHUS KEHCOB

Pasgen 6. Buookomornueckue
HUCCIICI0OBaHUA

[MpexncraBnenne pe3yabTaToOB
BBITIOTHEHUS Y4€OHO-
UCCIIEIOBATENBCKUX MPOSKTOB
(BBICTYILIEHUE C TPE3EHTALIUEN )
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OK 01 Tema 6.1. OcHOBHBIE BrinonHenue 1abopaTopHbIX paboT Ha

OK 02 METOJIbI BBIOOP B MUHUTPYIIIAX:

OK 04 OMODKOIOTMUECKUX 1. BausHue Temmeparypsl Ha

OK 07 yccle10BaHm pocTa ¥ PU3HMOIOTHYECKYIO
AKTUBHOCTH JIPOKIKEBBIX
KIIETOK

2. BnusiHue yriieBooB Ha
pocta 1 PU3NOIOTUIECKYIO
AKTHBHOCTH JIPOXKKEBBIX
KJICTOK

3. CoueraHHOE BIUSHHUE TEMIIEPATYPhI 1
YIJIEBOJIOB HA POCTa U
(HU3HOIOTHYECKYIO aKTHBHOCTh

OK 01 Tema 6.2 Boimonnenue yueOHo-

OK 02 buoskonorunueckuii HCCIEI0BATCIbCKOI0 IIPOCKTAa Ha
OK 04 IKCIICPUMCHT BBIOOD:

OK 07 1. Ouenka kauecTBa

aTMoc(epHOro Bo3ayxa

2. OreHKa KauecTBa MovB
METOJIOM
(uTOoTECTUPOBAHUS

3. Onenka kayecTBa BOJ
MOBEPXHOCTHBIX BOJIOEMOB 10
OPTaHOJIENTHUYECKUM 1 (PH3UKO-
XAMHYECKUM CBOMCTBAM

4. Bmusinue [1AB Ha poct n
pa3BUTHE CEMSH BBICIIIUX

pacreHui
5. BamsHue coneBoro 3arps3HeHus Ha

OK 01

OK 02

OK 04 BrinonHenune 3x3aMeHalMOHHBIX
3aJIaHNuN

OK 07

4.2. Kpumepuu ouenxu 3Hanui
Kontpons #  omeHka pe3yabTaTOB  OCBOEHUS  y4eOHOW  JMCLMILIHHBI

OCYIIIECTBIISICTCS. TPEIo/iaBaTeieM B TPOIECCe MPOBEACHHUS MMPAKTHUYECKUX padoT,
TECTHPOBAHUA, COOECEOBAHUS IO Pe3yJabTaTaM BBIOJHEHHs J1a0OpaTOPHBIX padoT, a
TaK)Ke peIIeHHs 3a/lad, COCTaBIIEHUs pabouyuxX TAOMUI] U TOATOTOBKM COOOIIEHUN K
YpOKy. 3HaHHS CTY/JCHTOB Ha TPAKTUYECKHX 3aHATHUSAX OLEHUBAIOTCS OTMETKAMHU
COTIIMIHOY, «XOPOIIO», KYIOBICTBOPUTEIHHO» U «HEYJOBICTBOPUTEILHOY.

YcTHBI onmpoc. YCTHBIM OTBET — OTO Pa3BEPHYTBHIM paccKas, BKIHOYAIOIUN
TEOPETUYECKUE MaTepuajgbl U NPUMEPBI UX NPUMEHEHHUs. Y JOBIETBOPUTENBHASI OLICHKA
CTaBUTCS, €CIU CTYJIEHT JEMOHCTPUPYET HErIyOOKHEe TEOPETHUYECKHE 3HAHMSI, MPOSIBIISIET
cnabo chopMUpOBaHHBIC HABBIKM aHAIM3a SBJICHUN M IMPOLECCOB, HEAOCTATOYHOE YMEHHE
JieaTh ApTyMEHTUPOBAHHBIE BBIBOABI U IIPUBOAUTH IPUMEPHI, MOKA3bIBAET HE TOCTATOYHO
CBOOOJIHOE BJAJIEHUE MOHOJOIMYECKOM peublo, TEPMHHOJOIMEH, JIOTUYHOCTBIO U
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MOCJIEI0BATENIbHOCTBIO U3JIOKEHUS, JIEJaeT OIHMOKH, KOTOPbIE MOXKET UCITPABUTH TOJBKO MPHU
KOPPEKLUHU MPErnogaBaTeeM.

Pedepat. IlpoaykT camocTosiTeTbHON pPabOTHI CTyACHTA, MPEACTABISIONIANA COOOM
KpaTKO€ W3JIOKEHHWE B TUCBMEHHOM BHJI€ TMOJYYEHHBIX PE3YJIbTATOB TEOPETUUECKOTO
aHajau3a ONpeleNIeHHOM HaydyHOM (y4eOHO-HCCIIeIOBATENIbCKOM) TEMbI, TJe aBTOp
pacKpbIBaeT CyTh HCCIIEyeMON MpOOJIeMbl, MPUBOIUT pPa3IMYHbIE TOUKH 3PEHHUS, a TaK¥Ke
coOcTBeHHbIe B3rIAAbl Ha Hee. PedepaT oneHuBaercs N0 KOJIMYECTBY NPUBICYCHHBIX
HMCTOYHUKOB, TIyOMHE aHaiu3a MpoOJieMbl, Ka4yeCTBE OOOCHOBAHUSI ABTOPCKOW TMO3UIIUU,
TIIyOMHE PACKPBITHS TEMBbl. YOBJIETBOPHUTENIbHAS OLIEHKA CTaBUTCS, €CJIM TeMa OCBEIleHa
JUIIb YACTUYHO, JOMYIIEHbI (aKkTUYeCKue OMUOKU B coAep aHUU pedepara, UM UMEIOTCS
CYILIECTBEHHBIE OTCTYILJICHUS OT TpeOOBaHUM K pedeprpOoBaHUIO, WU HEMOIHBIE OTBETHI HA
JOTIOJTHUTEBHBIE BOITPOCHI.

Tecr. Cucrema CcTaHIapTU3UPOBAHHBIX 3aJaHHM, TMO3BOJISIONIAS ABTOMATU3MPOBATH
MpOLEeypy U3MEpPEHUs YPOBHsSI 3HAHMM M yMeHHIl oOydaromierocs. TecT oleHMBaeTCs MO
KOJIMYECTBY MPaBUIbHBIX OTBETOB (He MeHee 50%.).

Kountpoabnas pa6ora. [lucbmeHHass mpoBepodHas paboTa, MPeACTaBIAIONIAs COOOiM
M3JI0)KEHHE OTBETOB HA TEOPETUYECKUE BOMPOCHI MO COACPNKAHUIO YUeOHON AUCIMILTUHBI U
peleHue MpakTUYecKux 3adaHuil. Pabora oleHuBaeTcs YIOBJICTBOPUTEIBHO, €CIIH
BBITIOJTHEHO HE MEHEe MOJIOBUHBI PabOThl WM AOMYIIEHO B HEW He Oojiee ABYX TPyOBIX
omuOOK WM He 6ojiee OaHOM TpyOoi OIMMOKU U OJTHOTO HEeJIOoUYeTa, UM He 0ojiee IBYX-TpeX
HerpyObIX OMMOOK, WIH OAHOW HErpyOoi OmHUOKHA U TpeX HEIOYETOB, WIH MPU OTCYTCTBUHU
OmMOO0K, HO IPU HATUYUU 4-5 HETOYETOB.

IIpakTnueckass padora. [IpakTudeckas pabora — 3TO OCOOBI BUJA JESATEIBHOCTH
00y4aroIerocs, 4To Mopa3yMeBacT BbIMIOJHEHUS PA3HOIUIAHOBBIX 33/IaHUI, HE CBSI3aHHBIX C
00paboTKON TeopeTHuecKkoro marepuaia. Bo BpeMs BBINOJIHEHUS CTYAEHTY HEO0OXOIUMO
WCIIOJIb30BaTh paHee TMOJYyYCHHBbIE TeopeThuueckue 3HaHudg. [lonoxuTenpHas OICHKA
CTaBUTCS, €CITU BBITMOJTHEHBI BCE 3aJaHUS MPAKTHUYECKOW PabOTHl C 3aMEYaHHSIMH; CTYIACHT
OTBETHUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMH.

Or1eHKa «OTIUYHOY BBICTABIISIETCS, KOT/Ia CTYJICHb MOKAa3bIBAET ITyOOKOE BCECTOPOHHEE

3HaHHME pasfena JUCHUIUIMHBL, 00s3aTeNIbHOM ¥ JIONMOJHUTENBHOW  JUTEPaTypHI,
apryMEHTHUPOBAHO U JIOTMYECKU CTPOMHO M3J1araeT MaTepuall, MOKET IPUMEHSITh 3HAHUS IS
aHaJIM3a KOHKPETHBIX CUTYaLlUM.

OueHKa «XOpOIIO» CTaBUTCA NPU TBEPIbIX 3HAHUAX pasjena JAUCLUIUIMHBI,
00s13aTeNbHOM JIATEPATYPHI, 3HAKOMCTBE c JOTIOJTHUTEIIbHOM JUTEPaTypoi,
apryMEHTHPOBAaHHOM H3JI0)KEHMM MaTepualla, YMEHHM NPUMEHUTh 3HAHUSA Ui aHalu3a
KOHKPETHBIX CUTyaLUH.

OneHka «yAOBIETBOPUTEIBHO» CTABUTCS, KOIJA CTYACHT B OCHOBHOM 3HAeT paslei
JUCLUIUIUHBI, MOXKET MPAKTUYECKU TPUMEHUTH CBOU 3HAHUS.

OrneHKa «HEYTOBICTBOPUTEIHHO» CTAaBUTCS, KOT/A CTYIAEHT HE OCBOWJI OCHOBHOTO
COJIepKaHus MpeaMeTa U ¢aabo 3HAET U3ydaeMbIi pa3jien TUCIUILUIUHBIL.

4.3. Ouenounvie cpedcme 013 npoeedeHUs MmeKyuieil ammecmayuu
Texymmii KOHTPOJIb MPOBOIUTCS B hopMeE:

-MHAUBUYyaJIbHBIA YCTHBIN OITPOC

-MMUCbMEHHBIA KOHTPOJIb

-TeCTUPOBAHME MO TEOPETUUECKOMY MaTepHay

-npakTuyeckas (;tabopaTopHas) pabota

-3aIuTa pedepara, scce, KeHcoB
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-3aIIUTa BBIMIOJTHEHHOTO 33 [aHHSI,
-pa3paboTka rmpobseMbl Kypca (Ipe3eHTaLHs).

4.3.1. IlIpumepnuile 6onpocel 0111 npoeedeHus meKyuiell ammecmayuu

buonornueckue Hayku. Kakoe 3HaueHne umeeT OMoI0THs?

YpOBHU OpraHu3aIuy >KUBON PUPOIBI.

[Tonsitne «Kierka». XuMuueckue 371€MEHTbI, BXOSIINE B COCTAB KIIETKH.
Ponb HeopraHnueckux BEIIeCTB, BXOIAIIUX B COCTaB KIETKH.

3HaueHue BOJIbI IS )KU3HEACATSIIbHOCTH KIIETKH.

Oprannyeckue BEemecTBa, BXOSIINE B COCTAB KIETKH, U HX POJIb B KIIETKE.
Otmnuus ctpoenus moaekyn JAHK u PHK.

Bupycsl kak HekieTouHas (opMa KU3HU U UX 3HAUCHUE.

OCoOEHHOCTH CTPOEHUS PACTUTENFHON KIIETKH.

Oco0eHHOCTH CTPOCHUS )KUBOTHOM KJIETKH.

[InacTuyeckuii 0OMeH B KJIETKE Ha IpuMepe OnocunTe3a Oemnka.
DHepreTuyeckuii OOMeH.

20. Yro Takoe >XKM3HEHHBIM MHKN KieTku? [lepeunciaute TUIBI AENEHUS KIETOK, UX
3HAYCHUE.

cONOo kWM

ol el el
© oo N®

4.3.2. IIpumepnule 60npocel 01 nPoeedeHus IK3amend.

1) Tlonsrtue (onpexnenenue, TepMuH) «buonorusy. KakoBbl MpHU3HAKY KHUBBIX OPraHU3MOB?

2) buonornueckue Hayku. Kakoe 3HaueHne umeet Ouonorus?

3) VYpOBHU OpraHu3aluy XKUBOH MPUPOIBL.

4) Tlonsrtue (ompexneneHue, TepMun) «Kierkay. XUMUUECKUE AIIEMEHTHI, BXOMISIINE B COCTaB
KIIETKH.

5) Pousib HEOPraHMYECKUX BEIIECTB, BXOISIIUX B COCTAB KICTKH.

6) 3HaueHHe BOBI JUIS KU3HEACATSILHOCTH KICTKH.

7) OpraHuuecKue BelecTBa, BXOSIINE B COCTaB KJICTKH, U UX POJIb B KIICTKE.

8) Ornmuns ctpoenus monekyn JIHK u PHK.

9) Bupychl Kak HeKJIETOUHast popMa )KU3HH U HX 3HAYCHHE.

10) IMonsitue (onpexnenenue, repmut) «en», « eneTnueckuit ko». Perumukarms JTHK.

11) Yto Takoe >KU3HCHHBIN HUKIT KiIeTKu? [lepeurcianTe TUIIBI IeNIeHHs KIETOK, UX 3HAUCHHE.

12) MuTo3. buonornueckoe 3Ha4€HHE MHUTO3a.

13) llutokunes.

14) OxapakTepu3yiTe THITbI PA3MHOKCHHSI.

15) Kakue ¢popMbI 0ECIIOIOr0 pa3MHOXKESHHUS IIMPOKO MTPUMEHSIOTCS B CEIbCKOM XO3sIHCTBE?

16) Meiio3. bronoruyeckoe 3HaueHHE Melio3a.

17) TTodemy mpu TOJOBOM Pa3MHOXKCHHUHU MOSBIISIOTCS OPraHU3MbI ¢ Hanboyiee pa3HOOOPa3HBIMU
IIpU3HAKaMu?

18) OnuiinTe MpoIecchl pa3BUTHS CIIEPMATO30H/I0B U SHIIEKIICTOK.

19) OmnonorBopenue. bronornyeckoe 3HaUCHHUE OTIIOIOTBOPEHHSL.

20) ITonstue (onpenenenue, TepmuH) «OHTOreHe3». Kakue cTaguu MpoXoauT OPraHU3M B CBOEM
pa3BuTHH?

21) PenpoyKTHBHOE 3/I0POBBE YelIOBEKA.

22) Ha3oBuTE NPUYMHBI HAPYIICHUH B pa3BUTHU OpraHU3Ma.

23) Bpen pa3BuBaromemMycst OpraHu3My HAaHOCHUMBIH KypeHHEM, YIOTpPEOJIEHUEM aJKOTroNsi H
HapKOTUKOB.

24) Bnusinue 3arpsi3HEHUs] OKPY)KaIOIIeH cpe/bl Ha pa3BUTHE YETIOBEKa.

25) [Noustue (onpenenenue, tepmuH) «I'en». Kakne reHsl Ha3pIBalOT CHEIUICHHBIMA?

26) PackpoiiTe MOHATHE HACICICTBEHHOCTH.

27) 'eneTnyeckas CHMBOJIHKA.
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28) HazoBuTe TspKENOE HACIEICTBEHHOE 3a00JICBaHUE YETI0BEKA, CIICTIIICHHOE C ITOJIOM.

29) HacreactBeHHbIe 00JIE3HU YEIOBEKA, HX MPUYUHBI U IPO(HIaKTHKA.

30) HazoBute OCHOBHBIC (hOPMBI MYTAIIMOHHOW M3MEHYMBOCTH. [IpuBeIUTE MPUMEPHI TITyOOKUX
MYTAIMOHHBIX U3MEHEHHI CPEIM PACTEHUH U KUBOTHBIX.

31) OnummTe METOIbI COBPEMEHHOM CEIICKIIUH.

32) [IpuBenuTe MpUMEpPHI UCIIOJIL30BAHUSI MAaCCOBOIO M MHAMBUAYaJIbHOTO OTOOpa B CENCKIMU
pacTeHui.

33) OcHoBHBIC 3a/1a4H, CTOSIIINE MTEPE] OMOTEXHOIOTHEH.

5. METOJMYECKHME YKA3ZAHUS JUISI OBYYAIOIUXCSI IO OCBOEHMIO
T CHUTIIMHBI

Hucuunnuna «buonorus» HalejleHa Ha TOJy4YeHHE 3HaHWMM B 00JacTu
€CTECTBEHHOHAYYHBIX JUCHUUILINH.

C TOYykM 3peHUs HCMOJB3YEeMbIX METOAOB JICKIUU TMOJPA3EIAIOTCS CICAYIOIIIM
o0Opa3om: HH(POPMAIIMOHHO-00BICHUTEbHAS JICKIIHS, MMOBECTBOBATENbHAs, JIeKIMsI-Oecena,
npoOeMHast ISKIUsI U T. 1.

OO0yueHne CTYJEHTOB OCYILIECTBIISIETCS MO TPAAUIIMOHHONW TEXHOJIOTUHU (JICKIIMOHHBIN
MaTepual, MpakTUYeCKue U JIabopaTOpHBIE 3aHATHS, CaMOCTOATEIbHbIE pabOThI) C
BKJIFOYEHUEM MHHOBAIIMOHHBIX AJIEMEHTOB.

YcTHOE M3NOKEeHHE Y4eOHOro marepuana Ha JIEKIUHU JOKHO KOHCIIEKTHPOBATHCA.
Cnymarhs JEKIHUI0 HYKHO YMETh — MOJJAEPKUBATh CBOE BHHMAHHUE, MOHATH W 3alIOMHUTH
yCIIBIIAHHOE, YJIOBUTH May3bl. B mporecce HU310KEeHUsI NMPenoaaBaTeleM JEKLUHUH CTYJEHT
JOJKEH BBISICHUTH BCE HEIMOHATHBIE BOIMPOCHI. 3aMMChIBaTh COAEPKAHUE JEKUUH HYKHO
00s13aTeIbHO — 3aMUCH MTOMOTAIOT MOJACPKUBATh BHUMAHUE, CIIOCOOCTBYIOT MOHUMAHUIO U
3alIOMUHAHUIO YCIBIIIAHHOTO, TPUBOAUT 3HAHUE B CUCTEMY, CIIYXKAT OMOPOU JIJIs Mepexoa K
6oJee r1y0oKOMY CaMOCTOATEIFHOMY U3YYSHHIO TIPEeIMETa.

Meroanueckne peEKOMEHJALNH 110 KOHCIIEKTUPOBAHUIO JIEKIIUIA:

— 3alUCh JOJKHA OBITh CHUCTEMHOM, MPEACTaBIATH COOOW COKpall€HHBIA BapUaHT
nekuuu npenogasatens. Heo6xoaumo ciymaTh, 001yMbIBaTh U 3aITUCHIBATH OJJHOBPEMEHHO;

— 3aMKCh BEIETCS OUEHb OBICTPO, YETKO, IO BO3MOXXHOCTH KOPOTKUMH BBHIPAKEHUSAMH;

— HE TpeKpalias ciaymaTh MpernojaBareis, Hy>KHO 3aliChIBaTh TO, YTO HEOOXOAUMO
ycBOUTh. Henb3s 3amuchiBaTh cpasy K€ BBHICKa3aHHYIO MBICIH TpEnojaBaTeis, clenyeT eé
MOHATH M TIOCJIE ATOTO KPaTKO 3amucaTh CBOMMHU CJIOBAMH WJIM CIIOBaMH MPENojaaBaTes.
BaxxHo, 94TOOBI B Hell HEe OBLI MOTEPSH OCHOBHOM CMBICIT CKa3aHHOTO;

—MMEHa, 1aThl, Ha3BaHUsI, BEIBO/IbI, OMIPEACIICHUS 3alTUChIBAIOTCS TOUHO;

—clelyeT oOpaTUTh BHUMaHuWe Ha oQopMIeHHE 3amucu Jekmud. JIis KaxzIoro
npeaMeTa 3aBOAUTCs obmias TeTpaab. OTIUYHBIM OT OCTaJbHOTO I[BETA CJIEAYET BBHIACISITH
OTHENbHbIE MBICIIM U 3arojOBKH, COKpallaTh OTIEIbHbIE CJIOBAa U MPEIIOKEHUS,
WCIIOJIb30BAaTh YCJIOBHBIC 3HAKHU, OYKBBI JIATHHCKOTO W TPEUYECKOTO ajaaBUTOB, a TaKKe
HEKOTOPBIC MPUEMBI CTEHOTPAPUIECKOTO COKPAIIICHUS CIIOB.

[IpakTrueckue 3aHATHS 110 TUCHUIUIHMHE «BbrOoTOTHs» TPOBOAATCS 1O CXEME:

- YCTHBIN, JINOO MUCEMEHHBII OIPOC 110 TEOPHUH B HaYaJIe 3aHSITHSI,

- pelIeHne NPaKTUYECKUX 3a]1a4 MOCTABICHHbBIX MEPE]] CTYACHTOM;

- WHUBUYaTbHBIC 3aJJaHUS JIJISl TOATOTOBKU K MPAKTHYECKUM U JTaOOPaTOPHBIM
3aHSTUSIM.

[enp nOpakTUYECKOro 3aHSATUS - HAYYUTh CTYJEHTOB MPHUMEHSTH TEOPETUUYECKHUE
3HAHUS MIPU PEIICHUH MPAKTUYECKUX 3aJ1a4 HA OCHOBE PEaJIbHBIX JAHHBIX.

Ha npakTtrueckux 3aHATUSX TPE00Iaat0T CIETYIOIINE METOIbIL:

42



—  BepOanbHbBIe (MPe00IaTaroIUM METOIOM JIOJKHO OBITh OOBSICHEHNE);

- npakThuyeckue (MMCbMEHHBIE 3IaHWsA, IOATOTOBKAa pedepaToB, 3agaHHs C
ucnoiszoBanueM 1K u np.)

BaxxHbIM U1l cTy/leHTa SIBISIETCS YMEHHE PAlMOHANIBHO MOAO0MpPATh HEOOXOIUMYIO
y4eOHYIO JIUTEPATypy U YMEHHUE MOJIb30BATHCS IPUOOPETEHHBIMU MTPAKTUYECKUMU HABBIKAMHU
npu pabore ¢ MporpaMMHBIMH cpencTBaMu. OCHOBHBIMHU JIUTEPATyPHBIMH HCTOYHUKAMHU
SIBJISTFOTCSI:

— oubmmoTteunsie GoHabl prmnana Kyol'V;

— 3JIEKTPOHHAsI OMOIMOTEeUHAsl cUCTeMa « Y HUBEPCUTETCKasi OMOJINOTEKA OH-JIaliHY;

— 3NIeKTpOoHHas OnbanoreuHas cucreMa M3narenbcrBa «Jlanby.

[Touck kuur B OuOIMOTEKE HEOOXOIUMO HAUMHATH C U3YUEHUS MMPEIMETHOTO KaTajaora
¥ CO3/IaHUA CIIMCKA KHUT, TOCOOM, METOAMYECKIX MAaTEPHAIIOB IO TEME U3YUCHHUS.

[IpocMOTp KHUTM HaYMHAETCS C TUTYJIHHOTO JIKCTA, CIEAYIONIETo mocie o0noxku. Ha
HEM OOBIYHO MOMELIAIOTCS BCE OCHOBHBIE JAHHBIE, XapaKTEPHU3YIOIIME KHHUTY: Ha3BaHUE,
aBTOp, BBIXOJHBIE JIaHHbIE, JaHHBIE O nepeusnaHuu U T.1. Ha obopore TUTynabHOrO JUCTa
na€Tcsl aHHOTAIMs, B KOTOPOM YKa3blBaeTCs TEMaTHUKa BOIPOCOB, OCBEIIEHHBIX B KHUTE,
onpezensercsa Kpyr uumrTaresiei, Ha KOTOpbIM OHa paccuuTaHa. bonblloe 3HaueHHE HMEET
MIPEINUCIOBUE KHUTH, KOTOPOE 3HAKOMUT YUTATENS C TUYHOCTHIO aBTOpa, UCTOPUEN CO3AaHUs
KHWUTH, PacKpbIBaeT cojepkanue. [IpounB npenucioBue 1 mojiyduB oOIee MpeicTaBiIeHue o
KHUTE, ClelyeT oOpaTUThCs K orjiaBieHuio. OriiaBlieHue KHUTU 3HAKOMUT 00y4aemoro c
COJIEpP’)KaHUEM U JIOTUYECKOM CTPYKTYpON KHHUTH, TO3BOJISIET BBIOpAaTh HYKHBIM MaTepuan A
u3ydeHus. ['on u3gaHusl KHUTU MO3BOJISIET CYyJUTh O HOBH3HE Marepuaya. YeMm yamie KHUTA
u3naéresi, TeM OOJBIIYI0 IIEHHOCTh OHA MpeJCTaBisieT. B KkHUTe MOTyT OBITH MpUMEUYaHUs,
KOTOpbIE COJEpKaT pazIuYHble JOMOJHUTENbHbIE cBeAeHus. OHU meyaTraroTcsi BHE
OCHOBHOTO TEKCTa U pa3bACHAIOT OTHeNbHbIE BONpockl. llpenmerHeie u andaBUTHBIE
yKa3aTelld 3HAYUTEIbHO 00JIEryaloT MOBTOPEHUE U3JI0KEHHOT0 B KHUTE MaTepHuaia. B koHue
KHUTH MOXET pacrojaratbcs BCIOMOraTeNlbHbI Marepuan. K HeMmy OOBIYHO OTHOCSTCS
MHCTPYKLHH, TPUITIOKEHHUS, CXEMbI, CUTYallMOHHBIE 33]1a4M, BOIPOCH I CAMOKOHTPOJIA U
T.JI.

JUiss Jydiiero IMpesicTaBiICHUs M 3allOMUHAHHUS MaTepualia Lelecoo0pa3HO BeCTH
3alMCU U KOHCIIEKTHI Pa3IMYHOTO COACPIKAHUS, @ UMEHHO:

— TIOMETKH, 3aMEeYaHus, BblJIEJIEHUE TJIaBHOTO;

— TUTaH, TE3UCHI, BBITIUCKH, [IUTATHI;

— KOHCTIEKT, paboyasi 3aruck, pedepar, TOKJIa, JTSKIUI U T.1.

Yurarh ydyeOHUK HEOOXOAMMO BIYMUYMBO, BHUMATENIbHO, HE IMPOIyCKas TEKCTa,
CTapasch MOHATh KXY (pas3y, OJHOBPEMEHHO pa30Oupas MpUMEpHI, CXEMbl, TaOIULIbI,
PHUCYHKH, IPUBEACHHBIE B YUCOHHKE.

OnHUM W3 BaXXKHEHIINX CPEICTB, CIOCOOCTBYIOIIMX 3aKPEIUICHUIO 3HAHUH, SBISETCA
KpaTKas 3alluch MPOYMTAHHOIO MaTepuana — COCTaBleHHe KoHcmekTa. KoHcmekr — 3To
KpaTKO€ CBS3HOE W3JI0)KEHUE COJAEpX aHUS TEMbl, Y4YeOHMKAa WJIM €ro 4vacTtv, 0e3
MOJIPOOHOCTEH M BTOPOCTENEHHBIX aetaieid. [1o cBoelt CTpyKType M MOCIIe0BaTEIbHOCTH
KOHCIEKT JIOJDKEH COOTBETCTBOBATH IIaHy ydyeOHuKa. [loaToMy BakKHO CHaudaja COCTaBUTh
TJIaH, a TOTOM MUCAaTh KOHCIIEKT B BUJI€ OTBETA HAa BOMPOCHI T1aHa. Eciau yueOHUK pasnenéH
Ha HEOOJBIINE O03arJIaBICHHbIE YAaCTH, TO 3arOJIOBKM MOXXHO pacCMaTpHBATh KaK ITYHKTHI
TJIaHa, a U3 TEKCTa KaXKJI0M YacTH CJIeyeT 3allicaTh T€ MBICIH, KOTOPhIE PACKPBIBAIOT CMBICI
3aroJoBKa.

TpebGoBaHMs K KOHCIIEKTY:

— KpPaTKOCTb, CXKATOCTb, LIEIECO00PA3HOCTh KaXK10T0 3aIIUChIBAEMOIO CJIOBA;

— COJEp’KaTelIbHOCTh 3allMCH - 3allMChIBAEMBbIE MBICIU clieAyeT (QOopMyIUpOBaTh
KpaTKo, HO 6e3 ymiep0a g cMbiciia. O0bEM KOHCTIEKTa, KaK MIPABUIIO, MEHbIIIE U3y4aeMOTo
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TekcTa B 7-15 pas;

— KOHCIIEKT MOXXET OBbITh KaK IPOCTBIM, TAK U CIOXHBIM IO CTPYKType — 3TO

3aBUCHUT OT COJEPKAaHUS KHUTU U 1IeJIN €€ N3YUYECHHUS.
Meronnyeckne peKOMEHJalUH 110 KOHCIIEKTUPOBAHMIO:

— MpeXAe 4YeM HadaTh COCTaBIATH KOHCIIEKT, HYKHO O3HAaKOMHTHCS C KHMIOM,
MIPOYMUTATh €€ CHayasla J0 KOHLA, IOHATh IPOYUTAHHOE;

— Ha OOJIOKKE TEeTpajy 3alUChIBAIOTCS Ha3BaHUE KOHCHEKTHUPYEMON KHHUIUM U UM
aBTOPA, COCTABIIAECTCS IUIAH KOHCIIEKTUPYEMOTI'O TECTA;

— 3amMcy Jiyynle JenaTh INpH MPOYTEHWH HE OJHOro-IByX al3aleB, a LEenoro
naparpada Wiy IIaBbl;

— KOHCIIEKTHPOBAHUE BEIETCS HE C 1IEJIbI0 UMETh ONPEEIEHHBIN 3alucH, a A 0oiee
IIOJIHOTO OBJIAZICHUS COACPKAHHEM HM3y4aeMOro TEKCTa, MO3TOMY B 3aIIUCIX OTMEYACTCS U
BBIJIENISIETCS. BCE TO HOBOE, HHTEPECHOE U HYXKHOE, YTO OCOOCHHO NMPUBJIEKIIO BHUMAHUE;

— TocJe TOro, Kak cJelaHa 3aluch CojAep)KaHus mnaparpada, TIJIaBbl, CIEAyeT
NepevnTaTh €€, 3aTeM CHOBA 00paThCsl K TEKCTY U NMPOBEPUTH Ce0s, MPABUIBHO JIU U3JI0KEHO
COJEpKAHUE.

TexHrKa KOHCTIEKTUPOBAHMS:

— KOHCIIEKTUPYS KHUTY O0JIbIIOr0 00bEMA, 3allUCh CIIeIyeT BECTU B 00IIeH TeTpaiy;

— Ha KaXJIOW CTpaHULE CJIEBA OCTABJISIOT MOJA mupuHOW 25-30 MM g 3anucu
KOPOTKHX I10/13ar0JIOBKOB, KPaTKHX 3aME€YaHUM, BOIIPOCOB;

— Ka)K1asi CTaHULa TETPaJu HyMepyeTcs;

— JJIS TIOBBIIIEHUS YUTAEMOCTU 3alMCH OCTAaBJSIOT HMHTEPBAIBI MEXAY CTPOKAMH,
a03a1amMu, HOBYIO MBICJIb HAUMHAIOT C «KPACHOW» CTPOKH;

— MPU KOHCIIEKTHUPOBAHUU LIUPOKO UCIIONB3YIOT Pa3IUYHbIE COKPAIICHHS U YCIOBHbIE
3HaKM, HO He B Yymepd CMbICIy 3alUCaHHOTO. PexkoMeHJyeTcss NpUMEHSTh
oOuIeynoTpeOuTENbHbBIE —COKpAaIlleHUsl, Hampumep: M.0. — MoxkeT ObiTb; TroC. —
rOCY/AapCTBEHHBIH; 1.0. — JOHKHO OBITh U T.1I.

— He CJIe/lyeT COKpalllaTh UMEHa U Ha3BaHUsl, KpOME OYEHb YacTO MOBTOPSIOIIUXCS;

— B KOHCIIEKT€ HE JIOJDKHO OBITh MEXaHMUYECKOTO IepernuChIBaHUS TeKcTa 0e3
IIPOJYMBIBAHHUS €T0 COAECPKAHUSA U CMBICIOBOIO aHAJIM3A.

44



JIMCT
U3MEHEHHH paboueil yueOHOI MPOrpaMMBbl 10 TUCIATUTHHE
Y]1.02 buoaorus

JloToNTHEHNSI M U3MEHEHUS, BHOCUMBIE B pab0uyI0 MPOrpaMMy JUCLHUILTUHBI

OcHoBaHMSI BHECEHUS Paznea PII/I, B koTOpBIit Conep:xxanne BHOCHMBIX
JTOMOJJHEHUN M N3MEHEeHNIl | BHOCHATCH M3MEHEeHU JOIOJTHEHU I, U3BMEeHEHU

[Ipennoxenue paboroaarens

Hpe,unoxceHI/Ie COCTAaBHUTCIIA

IIPOrPaMMBI
[Ipuobperenue, nzganue Pa3nensr Ne3 OOHOBNIEHHE NTEPEUHS
JUTEpaTypbl, 0OHOBJIEHHE IlepeyeHb OCHOBHOM U JUTEpaTyphl

MIEPEYHS U CONEPKAHUS JIOTIOJTHUTENIbHOM yueOHOM

OBC, 6a3 naHHbIX JUTEPATYPhI

CocraBuTens: NpenogaBareib 2 / E.1O.ITaBnoBa

VTBepxk/eHa Ha 3acellaHMd  TPEJAMETHO-IMKIOBOM  KOMHUCCHM MAaTEMAaTHYCCKHX |
€CTECTBCHHOHAYYHBIX TUCIIUILIHH
ITpoTtokoi Ne 10 ot «27» mast 2025r.

[Ipencenarens npenMeTHON (IIMKIOBOM) KOMUCCHH MAaTEMAaTUUYECKUX U €CTECTBEHHOHAYYHBIX

JIACIATUINH: ’ [
/ ] ,(i/ JLBKyx
COI'JTACOBAHO:
3amecrutens gupexropa o YP dunuana ;74/1/ aid T.A. Pesynenko

P v o n /
3aeayronias cekropoM OubnuoTekn punuana il es JLI'. Coxonosa

Uiskenep-51eKTpoHUK (IPOrpaMMHO-UHGOPMALOHHOE > /
obecreuenne o6pazoBarebHOM porpammel) — A.B. Cwmeranun
/
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Penensus
Ha yue6nyto mporpammy yueoHou qucrumuinasl Y /(.02 BUOJIOT A
s cneruansaoctu 35.02.12 CanoBo-napkoBoe U JaHAMA(THOE CTPOUTETHCTBO

Pabouas nporpamma yueOHo#i nucuumuinabl Y /(.02 Buonorus paspaboraHa Ha
ocHOBe TpeOoBanuii denepanbHOr0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
(mamee - ®I'OC), npenbsBIAEMBIX K CTPYKTYpe, COJEpPKAHUIO M pe3yJibTaraMm
ocBoeHus yudeOHoW muciuiumHel  YJ[.02  buonorus, B  COOTBETCTBUU C
PekoMenganusiMu 1o OpraHHM3allMM TMOJyYEHHUs CPEJHEro ooimiero oOpa3oBaHUA B
mpenesgax OCBOEHHUS O00pa30BATENbHBIX MPOTPAMM CpPEIHEro MPOQECCHOHATHHOTO
oOpa3oBaHus Ha Oa3e OCHOBHOIO 0011ero oopasoBanus ¢ yueroM tpedoBanuii ®I'OC
0 CHEUHATBHOCTH CpeHero mnpodeccuoHanbHoro oodbpaszoBanus (manee CIIO)
35.02.12 CanoBo-mmapkoBoe # JIaHAIMA(THOE CTPOUTEIIBCTBO, YTBEPHKICHHOIO
npukazoM MwuHoOpHayku P® ot 07.05.2014 Ned61 (3apeructpupoBaH B MuHrocTe
Poccun 27.06.2014 Ne 32891.

JlanHass mporpamma  SIBJIIETCA  YacThlO  OCHOBHOM  MpodecCHOHAaIbHOM
obOpazoBaTenbHOM TporpaMmbl B cooTBeTcTBUM ¢ PI'OC cpennero (mojHOro) odiiero
obOpazoBanust u ®I'OC mno cnemuanbHoctr CIIO 35.02.12 CapoBo-nmapkoBoe H
JaHAIIaQTHOE CTPOUTEITHCTBO

Conepsxanue yueOHON TUCHUTIIMHBI OMOJIOTHS MTPEAHA3HAYEHHOTO JIJIsl CTYJCHTOB
1 kypca cpegHero mpogecCHOHaIbHOIO O00pa30BaHUS COOTBETCTBYET COJEPKAHUIO
ATOTO TIpeaMeTa i cpeaHero (mosHoro) obmiero ooOpa3zoBaHus. JIUCIUIIIHHA
npu3BaHa CcHOPMHUPOBATH Yy OOYYAIOIIUXCS IIEJIOCTHOE TPEJCTaBICHUE O HayKe
OnoJI0THsA, OOBEKTUBHOM OCO3HAHMHU 3HAYMMOCTH KOMIETEHIMH B 00JIaCTH OHOJIOTHHU
JUTSL YeJI0BEKA M OOIIleCTBA.

[IporpamMa OOOCHOBAaHHO M TIOJHO OTpPa)KaeT pOJib U MECTO OWOJIOTHU B
MOATOTOBKE CHEUUAINCTa CPEJHEro 3BEHAa, pPACKpbIBaeT LEIM WU 3aladyd y4yeOHOU
mucuumuinebl.  OnpeneneHbl TpeOOBaHUS K yMEHUSIM M 3HAHUSAM  CTYICHTOB.
TemaTuueckuid MmIaH ©  coaepKaHWE  y4eOHOM  JUCUMIUIMHBI  PACKPHIBAET
MOCJIEIOBATEIBbHOCTh MPOXOXKIAEHUS TEM, COOTBETCTBYET Yy4ye€OHOMY IUIaHy H
pacnpeneneHuto yacoB. B nporpamme onpeneneHsl GopMa IpOBEACHUS, LENH, 3aJa4H
y4eOHOW MUCIUIUIMHBI, MPEICTABICHBl MAaTEPUAIIbl U1 TEKYIIEH M MPOMEKYyTOUHOU
aTrrectaniui. B mporpamMme peann3zoBaHbl AUAAKTUYECKUE TMPUHIUIBI OOYUYCHHS:
LENIOCTHOCTh, CTPYKTYPHOCTH;, OTpPa)K€HAa B3aUMOCBS3b MEXKIY OTIAEIbHBIMU
AJIEMEHTAMH CTPYKTYPBbI, YYTEHbI METANPEIMETHBIEC CBSI3H.

IlepedyeHb peKOMEHAYEMONM OCHOBHOW M JIONOJHUTEIBHOM JINTEPATYPhl BKIIOUYAECT
OOIIIeIOCTYITHbIE MCTOYHHUKH, W3JaHHBIC B IMOCIEAHEE BpeMs (He Mo3aHee S5 Jer).
[Tepeuncnennbie UHTEpHET — peCcypChl aKTyallbHbI U JOCTOBEPHBI.

Pabouast mporpamma nuctuiuinHbl «bruosiorusy MoxkeT ObITh peKOMEHI0BaHA IS
WCIIOJIh30BaHUsI B y4eOHOM TIpollecce MpH MOATOTOBKE MO crneruanbHocTu 35.02.12
CanoBo-napkoBoe U JaHAmA(PTHOE CTPOUTETHCTBO.

Kanguaar c-x Hayk, TUPEKTOP —
OO0 MHUIT «/lepeBbsi B :
npobupkax» B r.I'eneHmxuke

T.U. Ky3pmuna
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Penien3us
Ha yuyeOHy!o nporpammy yueoHom qucuuruinasl Y .02 buosaorus
s cnenpanbHoctu 35.02.12 CanoBo-napkoBoe U JIaHAa()THOE CTPOUTEITHCTBO

Pabouas mporpamma npo(ecCHOHANBHOTO MOAYJA MO  JAMCUUIUIMHE
«buonorus» cocraBieHa B COOTBETCTBUM C TPEOOBAHMAMU TI'OCYJIApPCTBEHHOIO
00pa30BaTEeNbHOrO0 CTAHJAPTa K MHUHUMYMY COJEp)KaHUS M YPOBHIO IOJTOTOBKHU
BBITYCKHUKOB. Pabouasi mporpamma yueOHoW aucuuruinabl Y/.02 Buoaorus
pazpaboTana Ha  OocHOBe TpeboBanmii  DenepalibHOTO  TOCYAAPCTBEHHOTO
oOpazoBarenbHOoro cranjgapra (manee - ®DI'OC), npeabsBIsiEMbIX K CTPYKTYpe,
COZICPKAHUIO W pe3yJbTaTaM ocBoeHus ydeOHou mucnmmuinabl Y/1.02 Buosaorus.
[Iporpamma HampaBieHa Ha pa3BUTUE MBIIUIEHUS, UHTEIUIEKTA, MPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, OBIAJACHUS 3HAHUSIMH U YMEHUSAMU CTyJEHTaMH, HEOOXOIUMBIMH UM
JUISL TPYIOBOM AESTEIBHOCTH.

buonorns — ’kWBas Hayka, HENPEPHIBHO pACTyIlas BIIUPh W B TIyOb,
MTOCTOSTHHO pa3JIBUTAONIAsl TPaHMIBI MO3HaHHOTO. OHa paccMaTpHBAETCS B IIEISX
JTaTbHEHIIET0 MPUMEHEHHUSI B JKM3HU. DTO CBSI3aHO C TEM, YTO JKH3Hb HEMPEPBIBHO
pa3BUBAETCSA U KAET OT OMOJIOTHH HOBBIX HJICH W MOIXOJOB B PEIICHUH aKTyalbHBIX
Mpo0JIeM CETOIHAIIHETO JTHSI.

[Iporpamma BkitOuaeT B cebs macmopT pabodeil mporpaMmbl, TEMaTHYECKOE
MJIAHUPOBAHKE, COJICpKaHWE y4eOHOW MUCIUILIMHBI, JUTEpaTypy, 00pa3oBaTelIbHbIC
TEXHOJIOTUM TIPU TMPOBEACHUU NPAKTUYECKUX 3aHATHUM M JIEKIUH, B TOM 4YHUCIE
po¢eCCHOHATTLHO-OPUEHTUPOBAHHOE COJIEP)KAHUE TCOPETHUSCKUX M IPAKTHUYCCKUX
3aHsaTUM. [IpencraBieHbl OCHOBHBIE KOMIIETCHIMH. VIMEIOTCS OIEHOYHBIE CpEICTBA
JUTsL KOHTPOJIst ycrieBaemoctu. Pabovast mporpamma paccuutana Ha 144 vaca. Paznenst
JIETIATCS Ha TEMbI, Ha U3YYEHUE KaXKJIOW TEMbl OTBOJIUTCS OMPEACIEHHOE KOJIUYECTBO
4acoB, B 3aBUCUMOCTH OT BaXXHOCTH M3y4aeMbIX BOMPOCOB. B Kaxk0ii TeMe OTpaKeHbI
TpeOOBaHUS K 3HAHUSAM, YMEHHAM; JIaH IIepeUeHb JTUTEPaTyPHI.

JlanHass pabodast mporpamMma TIO JUCIUIUTHHE «bBHOJOTHS» MOXET OBITh
WCIIOJb30BaHa JUId IIOATOTOBKHU CIIEMUAIMCTOB crienuaibHoctd 35.02.12 CamoBo-
NapKOBOE U JIaHIIMA()THOE CTPOUTEIBLCTBO

Yyutens BbICIIEH KaTErOpUHU gl
MBOY «Cpennss €& e |
| S A ‘ |
oOmreoOpa3oBaTenbHas MIKOA l\ 2 S EUNC Y , VA I
\% % HoORIED, neydine A. lllmakoBu4
Ne 4 um.A.B.CyBopoBa» B T. \@"-’1-0‘,0?7_1{?'1’/7.‘3/?‘,32?6. \
I'exenmxuxe \ : ¢
S —=
ST ST
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