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1. OBIIASI XAPAKTEPUCTHUK PABOYEN ITPOT' PAMMBI
YYEBHOI'O IPEIMETA «BHOJIOI'US»

1.1. MecTto yueOHOI0 NpeaMeTa B CTPYKTYype odpa3zoBaTenabHoii mporpammbl CIIO

VYueOHblil mpenMeT «bruonorusy ABIseTcs 00s3aTeNbHON YacThI0 00111e00pa30BaTEIBLHOTO IIHKIIA
obpazoBarenbHoi porpammsel B cooTBeTcTBHH ¢ PI'OC CIIO mo cneruanpHoctr 15.02.16 TexHomorus
MAaIIMHOCTPOECHUS

1.2 lesu 1 nu1aHMpyeMble pPe3yJIbTATHI 0CBOCHHS Y4eOHOI0 npeaMera:

1.2.1 eau yyeOHOrO npeamera
CogepxaHue mporpaMmbl yd4eOHOTO MpeAMeTa HampaBieHO Ha (OPMHUPOBAHHE Y CTYICHTOB

MPEJICTABICHUS O CTPYKTYPHO-(DYHKIIMOHAILHON OpraHU3alliy )KUBBIX CHCTEM Pa3HOT'O PaHra Kak OCHOBHI
MPUHSTUS PEIICHUH B OTHOIIEHUU OOBEKTOB >KUBOM MPUPOIbI U B TPOU3BOJACTBEHHBIX CUTYAILIHSIX.

1.2.2 TIlnanupyemble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue yueOHOro mpeamera uMeeT npu GopmupoBanuu u passutuu OK 01, 02, 04, 07.



Koa n
HAUMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

l'[.ﬂa}mpyeMLIe pe3yJbTaThbl 0OCBOCHUA yqeﬁﬂoro npeamMera

OO0uue (IMYHOCTHBIE, MeTaNPeAMeTHbIE)

IIpeameTHbIe

OK 01. BeiOupars
CIOCOOBI perIeHUs
3aja4
npoeCCuOHATBLHON
JeSATeTbHOCTH
MPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOI0 BOCIUTAHMS:

TOTOBHOCTH K TPYZy, OCO3HAHHUE [IEHHOCTHU MAaCcTEPCTBA,
Tpyaoooue;

TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH
TEXHOJOTHYECKON U COLMAIBHON HAITPABJICHHOCTH,
CIOCOOHOCTH HHUITMUPOBATH, TUTAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;
HHTEPEC K pa3IndHbIM chepaM npodeccuoHaIbHOM
nesaTenbHOCTH, OBIaIeHHe YHUBEPCATbHBIMU
yueOHBIMU MTO3HABATEIBHBIMU

JICCTBUSIMU

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:
CaMOCTOSTENIbHO (hOPMYIUPOBATh U aKTyaJIU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
yCTaHABIUBATh CYIIECTBEHHBIN MTPU3HAK WIIN
OCHOBaHUS AJI CPaBHEHHUsI, KIIaCCU(DUKALIUU U
000011IeHNS;

ONpENENATh UEIH AESITENbHOCTH, 33/1aBATh MApaMETPhI
Y KPUTEPHUU UX JTIOCTHKCHHUS;

BBISIBJIAITh 3aKOHOMEPHOCTU U TPOTUBOPEUUS B
paccMaTpUBaeMbIX SIBICHUSX;

BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OIICHUBATh PUCKH
MOCJIEJICTBUI ACATETbHOCTH;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUN
YKU3HEHHBIX TIPoOIieM

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:
BIIAJICTh HABBIKAMU Y4€OHO-MCCIIEI0BATEIECKON U
MPOEKTHOMN

JIeSATeTLHOCTH, HABBIKAMHU pa3perieHus mpooiem;
BBISIBJIATH IPUYUHHO-CJICJICTBEHHBIE CBS3U U
aKTyaJIU3UpOBATh 3a]1a4y, BBIJIBUTATh TUIIOTE3Y €€
pelIeHus, HaXOIUTh APTYMEHTHI JIs1 JOKA3aTelIbCTBA

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTUU B CHCTEME
HAYYHOTO 3HaHMS; QYHKIIMOHAIBHON TPAMOTHOCTHU YellOBEeKa st
pENICHUS KU3HEHHBIX TIPOOIIEM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPBIBAThH COACPKAHHE
OCHOBOTIOJIATalOMIUX OMOJIOTHICCKUX TEPMHHOB U TIOHSATHH:

KU3Hb, KJIETKa, TKaHb, OPTaH, OPraHu3M, BUJI, TOMYJIALINS,
IKOCUCTEeMa, OMOIIeH03, Onocdepa; MeTabomn3M (0OMEH BEIIECTB U
IpeBpaIleHre YHEPTUH ), TOMEOCcTa3 (caMoperyJsius), Onocunre3 Oenka,
CTPYKTypHAasi OpraHu3aIus

KUBBIX CUCTEM, JUCKPETHOCTb, CAMOPETYJISIIHS, CAMOBOCIIPOU3BEICHHIE
(penpoykiust), HACIEACTBEHHOCTh, H3MEHUYHBOCTD,
SHEPro3aBUCUMOCTD, POCT U Pa3BUTHE, YPOBHEBAs OpraHU3aIUs;
c(hOPMUPOBAHHOCTh YMEHUS PACKPBIBATH COACPKAHHEC
OCHOBOTOJIAraloux OMOIOTHYECKUX TEOPUI U TUTIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallMOHHOM, SBOJIOLIMOHHOM,
MPOUCXOXKICHUS KU3HU U YETOBEKa;

c(OPMHUPOBAHHOCTh YMEHUS PACKPHIBATH OCHOBOITOJIATAIOIITHE
Ouosoruueckue 3aKoHbl 1 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. BaBuiiosa, J. ['exkens, @. Mromnepa, K. bapa),
TPaHUIIBI UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

MPUOOPETEHUE OIBITa TPUMEHEHHSI OCHOBHBIX METOJIOB HAYIHOTO
MO3HAHUS, UCTIOJIB3yEeMbIX B OMOJIOTUH: HAOTIOCHHS 1 OITUCAHUS
JKUBBIX CUCTEM, TTPOIIECCOB U SBJICHUH; OPTaHU3AIMH U TTPOBEICHUS
OHMOJIOTUYECKOT0 AKCIIEPUMEHTA, BBIIBUKEHUS TUTIOTE3, BHISIBIICHUS
3aBUCHMOCTH MEXy UCCIICTyeMBbIMU BEIMUNHAMU, OOBSICHCHUS
MOJIYYEHHBIX PEe3yabTaTOB U (hOPMYIUPOBAHHS BBIBOJOB C
HCIIOIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUI U 3aKOHOB;
c(OPMHUPOBAHHOCTh YMEHUS BBIJICIATH CYIIECTBEHHBIC

MPU3HAKH BUPYCOB, KIIETOK MTPOKAPUOT U DYKAPHUOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB,
OMOTeOIIeHO30B B YKOCUCTEM; OCOOEHHOCTH MIPOIECCOB OOMEHA BEIIECTB
Y TIPEBpAICHUSI SHEPTUU B KJIeTKe, (POTOCHHTE3a, TNIaCTUYECKOTO U
SHEPreTHYecKoro oOMeHa, XeMOCHHTE3a, MUT03a, MeH03a,




CBOMX YTBEPXKJICHUH, 3a1aBaTh 1APaMETPBI

W KPUTEPHUU PELICHMU;

AHAJIN3UPOBATH IOJTYYCHHBIE B XO/I€ PEILICHUS 3aa4n
PE3YIbTAaThl, KPUTHYCCKU OLICHUBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBUSIX;

YMETb IIEPEHOCUTD 3HAHUS B II03HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH;

YMETb HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX
o0OJacrei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEUIaraTb OPUTHHAIbHbBIE
IIOAXO/IBI Y PELLICHMUA,

CHOCOOHOCTh MX MCIIOJIB30BaHUS B II03HABATEILHON U
COLIMAJIBHON ITPAKTHUKE

OILTOIOTBOPEHUS, PA3BUTHS U PA3MHOKEHUS, HHIUBUIYATHHOTO
pa3BHUTHS OpraHu3Ma (OHTOreHe3a), 00phOBI 3a CYIIECTBOBAHHUE,
€CTECTBEHHOT'O 0TOOPa, BUI000pa30BaHHMS,

MPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHUS, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOTIOTCHHBIX H3MEHEHUH B SKOCHCTEMax
CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB U MPEBPAIICHUE YHEPTUU B
ouocdepe;

c(hOpPMUPOBAHHOCTh YMEHUS pelIaTh OMOIIOTUYECKUE 3314,
COCTABJISATh TEHOTUITUYECKUE CXEMbI CKPEIIIMBAHUS JIJISl PA3HBIX

TUTIOB HACJICIOBAHUS IPU3HAKOB y OPTraHU3MOB, COCTABIISTH CXEMBI
TIepeHoca BEIECTB U DHEPTUU B IKOCHCTEeMax (IICTIH MTUTAHUSI, TUIIEBbIC
CeTH).

OK 02.
Hcnons3oBarte
COBpPEMEHHBIE
CpezacTBa MOUCKa,
aHaIu3a u
WHTEPIpETaINN
uHpOpMaLUU 1
nH(pOpMaLIOHHbIE
TEXHOJIOTUH JIs
BBITTOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSITeTbHOCTH

B 00/12cTH HEHHOCTH HAYYHOI'0 MO3HAHMA:
CdopmupoBaHHOE MEPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH MPaKTHKH, OCHOBAaHHOTO Ha JUAJIOTe
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B TIOJIMKYJIBTYPHOM MUDE;

COBEpPILIEHCTBOBAHUE S3bIKOBON M YUTATEIbCKON
KYJBTYPBI KaK CPEICTBA B3aUMOICHCTBHS MEXKIY
JFOIBMU U TTIO3HAHUS MUPA;

OCO3HAHHE [IEHHOCTH HAYYHOH JIeITETLHOCTH,
TFOTOBHOCTb OCYILECTBJIATh IPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO JACSITETbHOCTD

UH/IMBUYaJIbHO U B TPYIIIIE;

OBnazneHne yHUBEpPCAIbHBIMU YUYEOHBIMU
MIO3HABATEbHBIMU JCUCTBUSIMHU:

B) padora ¢ ungopmanmeii:

BJIaJICTh HAaBbIKAMU NOJy4YeHUs HHPOPMALIUU U3
HCTOYHUKOB Pa3HBIX THITOB, CAMOCTOSTEIEHO
OCYILIECTBIISAT MIOUCK, AHAJIN3,

CHCTEMATH3AIMIO U MHTEPIIPETANNIO HHPOPMAIIUH
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHS,;
CO3/1aBaTh TEKCTHI B PA3IUYHBIX (JOPMATAX C YIETOM
Ha3HaueHUs UH(OPMAIUHU U LIEJIEBON ayAUTOPHH,
BBIOMpAsi ONITUMANIBHYIO ()OPMY IIPEACTABICHUS U
BU3YyaIIU3al1H;

OLIGHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKHU OLICHUBATh
UH(pOpMaIMI0 OMOJIOTHYECKOIO COJIEPKaHNUs, BKIIOYAIOIIYIO
IICEB/IOHAYUYHbIE 3HAHUS U3 PA3IMYHBIX UICTOUHUKOB (CpeICTBA
MaccoBOM MH(GOpPMaILMU, HAYyYHO-TIONYJIIPHbIE MaTepUabl);
MHTEPIPETUPOBATH STUYECKUE ACIIEKTH COBPEMEHHBIX
HCCICIOBAHUN B OMOJIOTUH, MEAUILIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh IN100aIbHbBIE SIKOJIOTHYECKHUE TTPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3ULIHIO;

c(OpMUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHbBIE
IUCbMEHHBIE M YCTHBIE COOOIIEHNS Ha OCHOBE OMOJIOTHUECKOM
MH(}OPMAaLIUK U3 HECKOJIIBKUX HCTOYHUKOB, TPAMOTHO
WCIOJIb30BATh MOHATHHHBIN anmapaT OMOJI0THN




WHPOPMaIINH, €€ COOTBETCTBUE MTPABOBBIM U MOPATIHHO-
THYECKUM HOPMaM;

UCTIOJIB30BaTh CPEICTBA HH(POPMAITMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHU3alMOHHBIX
3aja4 ¢ co0IroieHneM TpeOOBaHU SPrOHOMUKH,
TEXHUKU 0€30MTaCHOCTH, TUTHEHBI, PECypcocOepeKeHus,
MPABOBBIX U ATHYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM
0€30I1aCHOCTH;

BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3AIIUTHI
uHpopmaru, nHOOPMAITMOHHONW 0€301TaCHOCTH
JTUYIHOCTH

OK 04. DddexTnBHO
B3aMMO/ICICTBOBATh
1 paboTaTh B
KOJUICKTHUBE U
KOMaH/1e

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbBHOCTH U
CaMOOIIPEIEICHUIO;

OBJIQJICHHE HABBIKAMHU y4e€OHO-MCCIIEI0OBATEIbCKOM,
MPOEKTHOM M COIMAIbHOMN JEATEIbHOCTH;

OBJaieHne YHUBEPCATbHBIMU
KOMMYHUKATHBHBIMU

JeHCTBUSIMM

0) coBMecTHas 1eSITeJIbHOCTD:

MOHUMATh U UCIIOJI30BaTh MIPEUMYIIIECTBA KOMaHIHOM
Y MHAUBHUIYaJbHOM pabOTHI;

MIPUHUMATH 1IETTH COBMECTHOM €SI TEIbHOCTH,
OpPraHU30BBIBATh U KOOPAMHUPOBATH IEUCTBHUS 1O €€
JIOCTHIKEHHUIO: COCTABJIATH TUIaH JESHCTBUH,
pacupenensaTh pojid ¢ y4€TOM MHEHUU YYaCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOU paOOTHI;
KOOPJMHHUPOBATH U BBHITIONHATH pa0OTY B YCIOBHUAX
peaTbHOTO, BUPTYATHFHOTO M1 KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUSI,

OCYIIECTBIISATh MMO3UTUBHOE CTPATETMYECKOE MTOBEICHHE
B Pa3JIMYHBIX CUTYALUSIX, IPOSIBISATH TBOPUECTBO U
BOOOpakeHne, ObITh MHUIIMATUBHBIM

OBJajieHHe YHUBEPCAJIbHBIMHU PeryJIATUBHBIMHU
JeHCTBUSAMU:

r) NIpUHSATHE ce0s ¥ APYTHUX JHOJeH:

MPUHUMATh MOTUBBI U QpTYMEHTBI APYTUX JIOJIEH MpH
aHaJIN3€ PE3yNbTaTOB JIEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO IPYTHX JIIOACH Ha

IpUOOpETEHNE ONbITa IPUMEHEHUSI OCHOBHBIX METOJI0B HAYYHOI'O
IIO3HAHUS, UCHIOJIB3YEMBIX B OMOJIOTHH: HAOIIOACHUS U OIIMCAHUS
JKUBBIX CUCTEM, IIPOLECCOB U SIBJICHUM; OPraHU3allui U IIPOBEICHUS
OMOJIOTNYECKOT0 SKCIIEPUMEHTA, BBIIBU)KEHUS TUIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXy UCCIIEyEMbIMU BEIMUMHAMU, OOBSICHEHUS
HOJYYEHHBIX Pe3yJabTaToB U (POPMYyIUPOBAHUS BEIBOJIOB C
VICITOJIb30BAaHNEM HAay4HBIX IIOHATHH, TEOPUI U 3aKOHOB




OIIINOKH;
pa3BI/IBaTI> CHOCO6HOCTL IIOHUMAThb MI/Ip C IIO3UIINN
JPYTOro 4ejIoBeKa

OK 07.
ConelicTBOBaThH
COXPAaHEHUIO
OKpYy>Karoleu
Cpelbl,
pecypcocOepeKeHHUIO
, IPUMCHSITH 3HAHHUSI
00 n3MeHeHnun
KJIMMAaTa, IPUHITAIIBI
OCpPEIKITUBOTO
MIPOU3BO/JICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUAX

B 06.1acTH 3K0710rH4€CKOT0 BOCIIUTAHMS S
c(hOpMUPOBAHHOCTH KOJIOTUYECKON KYIbTYPBI,
MOHUMAHUE BIUSHUS COLUATBbHO-2KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIBHOU
CpeIbl, 0CO3HAHUE TTI00ATBFHOTO XapaKTepa
9KOJIOTHYECKUX MPooIem;

IJIAHUPOBAHUE U OCYILIECTBIICHHUE JICCTBHI B
OKpY’Karolllel cpezie Ha OCHOBE 3HaHUs Lenei
YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA;

AKTHUBHOE HENPUSITHE IEHCTBUM, IPUHOCAIINX BPE.
OKpYKaroIleH cpese;

YMEHHE MPOTHO3UPOBATH HEOIATONIPUSITHBIE
HKOJIOTUYECKUE MOCIESACTBUS IPEANPUHUMAECMBIX
JICUCTBUMN, IPEIOTBPAIATh HUX;

pacuIMpeHue OMbITa ACSITEIIBHOCTA SKOJIOTUYECKON
HaIpaBJIEHHOCTH;

OBJIQJICHHE HaBBIKAMHU y4e€OHO-MCCIIEIOBATEIBCKOM,
MIPOEKTHOM M COLMATIBLHOMN €SI TeIbHOCTH

c(OPMHPOBAHHOCTH YMEHUS IPUMEHSATH TOJTYYECHHBIC 3HAHUS JUIs
00BbsICHEHUS! OMOJIOTMUECKUX MIPOLIECCOB U SBJICHUH, JUISl IPUHATUS
MPAKTUYECKUX PEIICHUI B TOBCEHEBHOM KU3HU C 1I€JIbI0 00ecreueHus
0€30I1aCHOCTH CBOETO 3[J0POBbS U 370POBbsl OKPYKAIOILUX JIFOAEH,
COOJIFOJICHHSI 3I0POBOTO 00pa3a >KU3HU, HOPM I'PaMOTHOTO TTOBEJICHHS B
OKpy’Karollel IpupoaHoil cpelie; MOHMMaHUe HEOOXOIUMOCTH
HCII0JIb30BAaHUS JOCTUKEHUM COBPEMEHHOM OMOJIOrMH U OMOTEXHOJIOT Ui
JUI pallMOHAIBHOIO IPUPOIOIIOIB30BAHUS




2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA

2.1 O6beM 1 BU/IBI Y4eOHOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 72
TEOPETUYECKOE 00yUeHUE 44
MPaKTUYECKHUE 3aHATHS 28
OcHOBHOe coJepKaHne 56
TEOpETUIECKOe 00yueHue 36
MPAKTUYECKHUE 3aHITUS 20
JlaGopaTopHbIe 3aHIATHS 4
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHUe 16
TEOpeTUUEeCcKoe o0ydeHue 8
[PAKTHYECKOE 3aHATHE 2

ceMecTp)

IMpomexxyTouHasi aTTecTanus: UToroas oneHka (1 cemecrtp), TuddepeHIupoBaHHbIH 3a4eT (2




2.2. TemaTuyecKHii NJIAH U coJep:KaHue YUeOHOTr0 MpeaMeTa

HaumeHnoBanue Copaepxxanue yueOHOro Mmareprasia (0CHOBHOe U NPodecCHOHAIbHO-0PHEHTHPOBAHHOE), O0vem | ®opmupyembie
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4YacoB | KOMIIETEHIUH
1 2 3 4

Pa3znes 1. KiteTka - cTpYKTYpHO-PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 18
Tema 1.1. OCHOBHOE COJIeP/KAHUE 2 OK 02
buoJiorusi kKak TeopeTnueckoe odyueHnue: 2
Hayka. O0mas CoBpeMeHHBIE OTpaciiu ONOIOTHYECKUX 3HaHUH. CBsI3b OMOJIOTHH C IPYTUMU HayKaMu: OMOXHUMHUS,
XapPaKTePUCTUKRA Grodusuka, OnoHMKa, reHoreorpadus u ap. Poias u mecTo 6nonoruu B GOpMUPOBAaHHH COBPEMEHHOM
KH3HH Hay4YHOU KapTUHBI MUpa. Y POBHU OpraHU3aluy kuBoM Matepuu. OO1iast XapakTepuCcTUKa KU3HU, CBOMCTBA

PKHBBIX CUCTEM.
Tema 1.2. OCHOBHOE COJIeP/KAHUE 4 OK 01
CTpykTypHO- Teopernueckoe odyueHue: 4 OK 02
bynxknmonanbHa  Kerounas teopus (T. [lsann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJIOKEHHS COBPEMEHHOM KIIETOUHOM OK 04
A OPraHu3alMsd  reopun. XMMUYECKHH COCTaB KJIETOK. TUIBI KJIE€TOUHONW OpraHU3aIMK: IPOKAPUOTHUECKUM 1
KJIETOK H bykaproTHuecKkuil. OHOKIIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpOeHHE MPOKAPUOTHUECKON KIETKH.
akTops CtpoeHue sykapuoTHuecKoi kieTku. Heknerounslie hopmbl )kU3HU (BUPYCHI, 6akTeprodaru) XpoMocoMHast
HACAEACTBEHHOC reopust T. Moprana. CTpoeHre XpoMOCOM. XpOMOCOMHBIA HaOOP KJIETOK, TOMOJIOTUYHbIE 1 HETOMOJIOTHUHBIE
™ XPOMOCOMBI, TAIUIONIHBINA U turutoniHbINH Habop. Hykiennosslie kuciotsl: JIHK, PHK Haxoxnenue B kietke,

X CTpOeHHE U QyHKIMHU. MaTpudHble IpOoIecChl B KIETKE: perIuKanus, OnocuHTe3 0enka, penapamus.

['eHETUYECKUI KOJI M €70 CBOMCTBA.

[pakTHYeCKHE 3aHITHS: 4

4

PemreHne 3a1a4d Ha onpeeeHue Nocaeq0BaTeIbHOCTH HYKIEOTHI0B, aMUHOKHCIIOT B HOPME U B CIy4ae
M3MEHEHUS MOocae0BaTebHOCTH HyKieoTua0B JJHK

Bupychble u 6akTepuanbHble 3a00neBanus. O0IMe NPUHIUITEI HCIIOIB30BAHNUS JIEKAPCTBEHHBIX BEIIECTB.
OcoOeHHOCTH TPUMEHEHUsI aHTHOUOTHKOB. [IpecTaBnenne yCTHBIX COOOLIEHHH ¢ Mpe3eHTalue,
[TOATOTOBJICHHBIX I10 IIEPEYHIO0 UCTOYHUKOB, PEKOMEHIOBAHHBIX IIPEIOJaBATEIIEM.

Posb GenkoB, yrieBoI0B U KUPOB B KU3HU OpraHU3Ma uenoBeka. ButaMuHbl 1 OMOJIOTHYECKU aKTUBHBIE
0OaBKH, X 3HAYCHHE B )KU3HU OpraHu3Ma yesoBeka. [ umo- u aBUTaMUHO3bI, UX TTOCIIEICTBUSI.
[IpencraBineHne yCTHBIX COOOIIEHHH ¢ Ipe3eHTaluel, MOArOTOBIEHHBIX 110 IEPEYHI0 HCTOYHUKOB,

CKOMCHJIOBAHHBIX IPCTIOAABATCIICM




JlaGopaTopHble 3aHATUS 4
JlaGopaTopHnas pabora «Onpeznenenue BuramuHa C B poayKkTax nutanus». [loaroroBka BapuaHTOB OIIbITA,
HaOJII0IeHUE 32 KaUeCTBEHHBIMU PEAKLUAMHU, 3aII0JHEHUE paboyel TabauLbl, MHTepIpeTalys HabarAaeMbIX
SIBIICHUI, ()OPMYIIMPOBAHUE BBHIBOJIOB
JlaGopatopHas pabota «CTpoeHHEe KIETKH (paCTeHHUs, )KUBOTHBIE, TPUObI) U KJIIETOUHBIE BKIFOUEHHS
(kpaxmail, KapOTHUHOM/IbI, XJIOPOILIACTHI, XPOMOILIACTHI)»
[TproOpereHue onbiTa IPUMEHEHHSI TEXHUKH MUKPOCKOIIMPOBAHUS ITPH BHINOJIHEHUH Ja00paTOPHBIX PadoT.
[ToaroroBka MUKpOIpenapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOTIA, BHISIBJICHNE PA3IHUUN MEXKITY
M3ydaeMbIMH 00BEKTaMH, HHTEpIpeTalus Ha0Ir01aeMbIX ABJICHUH, (OPMYIHPOBAHUE BHIBOJIOB 4
Tema 1.3. OcCHOBHOE CcoepKaHue 4 OK 02
Oo0men BemecTB  Teopernueckoe o0ydeHue: 4 OK 04
U NPpEBPAMICHUE  [[Tonarue MmeTab0IM3M. ACCUMUIISILIMS U JUCCUMMJIISILIUSA - IBE CTOPOHBI MeTabon3Ma. Tumnsl oOMeHa
JHEPIruu B BEIIECTB: aBTOTPO(MHBIIN U reTepoTpoHbIN, a3poOHBIi 1 aHa’poOHbIH. [InacTuueckuit oOMen. doTocuHTE3.
KJIE€TKE. XemocuHTe3. KileTouHbIi LUK, €ro nepruoapl. MUTO3, €ro CTaAuu U MPOUCXOISIINE ITPOLIECCHI.
JKn3HeHHbIIH bronornueckoe 3HaueHne MuTo3a. Melos u ero craguu. [loBenenne xpomocom B Meiioze. Kpoccunrosep.
MHKJI KJIETKH. broIornyecknii CMbICI Meio3a
MmuTto3. Meiio3.
Pa3nen 2. Ctpoenue u GyHKIMH OPpranu3ma 16
Tema 2.1. OcHOBHOe coJep:KaHue 4 OK 02
Crpoennue Teopernyeckoe oGyueHne: 4 OK 04
OpranuimMa OpnHokIIeTouHble opraHu3Mbl. KonoHuanbHble oprann3mMbl MHOTOKIIETOUHbIE OpraHu3Mbl. TKaHU pacTeHUH,
DopMbI PKUBOTHBIX U yesoBeka. OpraHel U CUCTEMBI OPraHOB. B3anMoCBSA3b OpPraHOB M CUCTEMbI OPTaHOB B
Pa3sMHOKCHHS MHOTOKJIETOYHOM OpraHu3Me. 3Haue€HUe ONOPbl, IBUKEHUS, TUTAHUS, AbIXaHUS, TPAHCIIOPTA BEIIECTB,
OPraHu3MoB. BbI/ICTICHN S, 3aILUThl. 3HAUEHUE MPOSIBICHUS Pa3paXUMOCTH U PETYJISLUH.
OHToreHes ["'oMeocTa3 opraHu3Ma U €ro MmojIep >KaHue B MPOIIECCe KU3HEIEATETbHOCTH DOpMBI pa3sMHOKEHUS
pacTeHmii, opranu3MoB. becrnosnioe 1 mosoBoe pazMHokeHHe. Bupl 0ecronoro pa3MHOKEHHS.
KUBOTHBIX H [TomoBoe pazmMHOkeHUE. ['amMmeToreHes y )KkuBoTHBIX. CriepmaTtoreHes u oorenes. CTpOEHHE MOJOBBIX KIETOK.
1€I0BEKA OmtonorBopenue. UHauBUyanbHOE pa3BUTHE OPraHU3MOB. DMOPHOTEHE3 U €r0 CTaIUH.
[TocTamOproHanbHbI nepuoa. CTaauu MocTIMOPHOHAIBHOIO Pa3BUTHS Y )KMBOTHBIX U uesoBeka. [Ipsmoe u
HenpsiMoe pa3BuTue. buonornyeckoe crapenue u cMepTb. OHTOreHE3 pacTeHHUM
[paKTHYeCKoe 3aHsATHE 2
Teopust KITOHATBEHO-CeNIeKTUBHOTO MMMyHHUTeTa I1. Dpnuxa, . 1. MeunukoBa. b ekmonHbIe 3a001eBaHUs 2




JlaGopaTopHoe 3aHsiTHE

JTaGopaTopHast pabota «TkaHM paCTUTEIBHOTO U )KUBOTHOT'O OPraHU3MOB. B3anMOCBsI3b CTPOCHUS TKAHU U
BBIIOJIHAEMOM €10 (DYHKIIHEH»

Tema 2.2.
3aKOHOMEPHOCTH
HacJIeJ0BaHUS.
CuenJieHHOe
HacJle/I0BaHue
NMPU3HAKOB
3aKoHOMepHOCTH
H3MEHYUBOCTH

OcHoOBHOe coJepKaHue

(o]

Teoperudeckoe o0yueHue:

OCHOBHBIE TIOHATHS T€HETUKU. 3aKOHOMEPHOCTH 00pa3zoBanus rameT. 3akonsl . Mennens (MoHOrHOpHIHOE
U nnonuruOpuHoe ckpemmbanue). Bzanmoneiictsue renos 3akonsl T. Moprana. CrenieHHoe HaclleZJoBaHUe
IEHOB, HapylleHue cleruienns. HacienoBanyue npu3HakoB, CLEIJICHHBIX € [10JIOM. MI3MEHYMBOCTh MPU3HAKOB.
Bupl N3MEHUNBOCTH: HACJIEICTBEHHAS U HEHACIEACTBEHHAs. 3AKOH TOMOJIOTMUECKUX PAJIOB B
HacsieacTBeHHOU n3MeHunBocty (H.M. BaBunoB). MyranunonHas Teopust U3MEHUMBOCTH. Buibl MyTanuii u
PUYMHBI UX BO3HUKHOBeHUs. Kapnotun uenoseka. HacnencrBennsle 3a001eBaHus yeaoBeka. [ eHHbIe U
XPOMOCOMHBIE 00JIE3HH YeIoBeKa. boie3Hu ¢ HacueICTBEHHOHN MPepacoIOKEHHOCThI0. 3HaUeHUE
MEIMIMHCKON T€HETHKH B IPEJOTBPALLICHUN U JICYEHUH FeHETUYECKUX 3a00J1eBaHUH YeTIOBEKA.

IIpakTH4yecKkue 3aHATHS:

Pemenne 3aa4 Ha OIpCACICHUEC BEPOATHOCTH BO3SHUKHOBCHUA HACIICACTBCHHBIX ITPU3HAKOB ITPHU MOHO-, 1U-,
HOJ'II/II‘I/I6pI/II[HOM 1 aHAJIM3UPYIOIICM CKPCIIUBAHUHN, COCTABJICHUEC I'CHOTUITMYCCKUX CXEM CKPCIIUBAHUS
Pemenne 3aa4 Ha onpeaACIICHUE BEPOATHOCTH BO3SHUKHOBCHUSA HACJICACTBCHHBIX ITPU3HAKOB IMPU CHCTIJICHHOM
HACJICJOBAHUU, COCTABJICHUC I'CHOTUIIMYCCKHUX CXEM CKPCIINBAHUS. Pemenue 3ala4 Ha OIPCACIICHUEC TUIIA
MyTalllu IpH 1Iepeaaduc HaCJICACTBCHHBIX MMPU3HAKOB, COCTABJICHUC

TCHOTUITMYICCKUX CXCM CKPCHIMBAHUA

OK 02
OK 01
OK 04

Pasnen 3. Teopusi 3Bo/1rounu




Tema 3.1. OcHoOBHOeE coJepKaHue 6 OK 02
Hctopus Teoperudeckoe o0yueHue: 6 OK 04
IBOJIIOIHOHHOIO  Tepppie aBomoInoHHbIe KoHIenIU (JK.Bb. Jlamapk, XK.JI. Broddon). DBomormonnas teopus Y. lapBuna.
YyacHHA, CuHTeTH4ECKasi TEOpUsl SBOJIIOLIMM U €€ OCHOBHBIE IIOJIOKEHUS.
MUKpPOIBOTIONHS M ykposBosmonust. [Iomy sius Kak 3IeMEHTapHas ¢AHHHUIA YBOTIOLUA. | eHETHYECKHE OCHOBBI BOJIIOLIN.
BO3HHKHOBEHHE |JjevenTapHbIe (PAaKTOPHI FBONIOLMH. ECTeCTBEHHbI 0TGOP - HANPABIAIOMM (HAKTOP IBOIIOLHUH.
U Pa3sBUTHE Bunoo6pa3oBaHue Kak pe3ysibTaT MUKPOIBOIIOUH..DOPMBI 1 OCHOBHBIE HAIIPABJICHUS MAaKPOIBOIIOIUU
KH3HM Ha 3emite. (A H. Cesepuos). Iyt goctrkeHus 6rosorndeckoro mporpecca. CoxpaHeHne GHOpa3sHOOOpasmst Ha 3eMIre.

['MoTe3bl U TEOPUU BO3HUKHOBEHUS JKM3HU Ha 3emiie. [osiBieHe MepBhIX KJIETOK U UX SBOJIOIIHSL.

[TpokapuoTHI ¥ SyKapHOThL. [IpOMCX0XKI€HNEe MHOTOKJIETOYHBIX OpraHu3MOB. BOSHHKHOBEHHE OCHOBHBIX

[[apCTB SyKapUOT
Tema 3.2. OcHOBHOE cojiepKaHue 2 OK 02
[Iponcxoxienne TeopeTnueckoe o6ydeHHe: 2 OK 04
yeJioBeKa -
AHTpPONOreHe3 AHTpPOIIOJIOTHS - HayKa 0 uenoBeke. CrucTeMaTndyeckoe MoyiokeHue 4enoBeka. CXOJICTBO U OTINYHSI YEJIOBEKa

c )KUBOTHBIMHA. OCHOBHBIE CTAJMH aHTPOIIOTEHE3a. DBOIOIHS COBPEMEHHOTO YEIIOBEKa.

UenoBeueckue pachl M UX €IMHCTBO. BpeMs u myTu paccenenus yenoBeka o mianete. [IpucnocobieHHOCTh

YeJIOBEKA K Pa3HBIM YCIOBHUSIM CPEJIbI
Pa3znen 4. Ixonorus 14
Tema 4.1. OcHOBHOE coJep:KaHue 2 OK 01
Jxosornueckue  TeopeTudecKoe o0yueHune: 2 OK 02
(pakTopsbI H OK 07
Cpeabl JKU3HH
Mony.isiuusi, Cpenpl OOUTaHUS OPTaHU3MOB: BOJIHAS, HA3eMHO-BO3/IYIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MeHHAst. DU3HUKO-
cooGuIecTBa, XUMHUYECKHE OCOOEHHOCTH CpeJl OOMTaHMs OpraHu3MoB. [Iprucnocobienrs OpraHu3MoOB K KU3HH B Pa3HBIX
YKOCHCTEMbI cpenax. [onstue skonoruueckoro pakropa. Knaccudukamus sxonorndyeckux daxkropos. [Ipasuio

muHuMyMma FO. JIn6uxa. 3akon TonepantHoctu B. llendopaa. Dxomoruueckas XapakTepucTUKa BUAA U
MOMYJSIIIMK. DKOJIOTHYecKasi HUIA BUAA. DKOJOTUYECKHE XapaKTepucTHKu nomnynsiunu. Coobmiecta u
HKOcHCTeMbI. broreHo3 u ero crpykrypa. CBsizu MeXay opraHuzMamu B 6uorieHose. CTpyKTypHbIe
KOMITOHEHTBI 3KOCUCTEMBI: TPOYLEHThI, KOHCYMEHTHI, peAyleHThl. KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B

procucteme. Tpodudeckne ypoBHU




IIpakTuyeckue 3aHATHS:

N

Tpodudeckue nenu u cetu. OCHOBHbBIE [TOKA3aTENIM SKOCUCTEMbL. briomacca u mpoayKIust. DKOJOrHIeCKUe 2

paMuIbl YUCell, OnoMacchl U dHepruu. [IpaBuito mupamMuIbl SHEPTHH.

PeriieHre MpakTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX 3aJaHUH 110 MEPEHOCY BEIIECTBA U SHEPIHU B

HKOCHCTEMAX C COCTaBJICHUE TPOPUUIESCKHX 1IeTIel ¥ MUpaMul OMOMacChl U YHEPTUU
Tema 4.2. OcHOBHOE coJiep:KaHue 4 OK 01
buocdepa - Teopernueckoe o0ydeHue: 4 OK 02
ri00anbHast buocdepa - xxuBast o6o1ouka 3emiu. Pazsurue npencrasienuii o 6uocdepe B Tpynax B.I. Bepranckoro. OK 07
IKOJOTHYECKA  \OGacTu Ouochepsl U ee KOMIOHEHTHI. JKuBoe BeecTBO Ouochepsl U ero GyHKIHH.
CHCTEMA. 3aKOHOMEPHOCTH CcymiecTBOBaHMs Onocepbl. OcodeHHOCTH Orocdephl Kak II100ATbHOM YKOCUCTEMBI.
Bunsinue Jlunamudyeckoe paBHOBecHe B Onochepe. KpyroBopoTsl BeecTB U OMOTeOXUMHUYECKHE IIUKIIBL. [ To0abHbIC
AHTPOHOI€HHBIX  HyooruuecKue MPooIeMbl COBPEMEHHOCTH. AHTPOIIOTEHHBIC BO3ICHCTBUS Ha Orochepy. 3arps3HeHus KakK
(akTopoB Ha BH/Jl aHTPOIIOICHHOT'O BO3ICHCTBHS.
onocdepy AHTpPOIIOTEHHBIC BO3/ICHCTBUS Ha atMocdepy. Bo3aeiictBus Ha runpochepy. BosneiictBus Ha mutochepy.

AHTPONOTeHHbBIC BO3ICHCTBUS HA OMOTHYECKHE COOOIECTBA. YTIYOJCHHO H3YyYarOTCsl OTXO/IbI, CBSI3aHHBIE C

ornpeeNieHHON mpodeccrei/CnenuaIbHOCThIO

IMpakTHyecKHe 3aHITHA: 2

[TpakTHyeckoe 3aHsITHE 2

PelieHne mpakTHKO-OPUCHTUPOBAHHBIX PACUSTHBIX 3aJJaHUH 110 COXPAHEHHUIO IPUPOIHBIX PECYPCOB CBOETO

[pEruOHa TIPOKUBAHUS
Tema 4.3. OcHOBHOE COIepKaHHe 2 OK 02
Binsinue TeopeTnyeckoe odydeHune: 2 OK 04
COLMAJTBHO- 3/10pOBbE U €ro cocTaBistonye. PakTopsbl, MOJOKUTEIHHO U OTPULIATEIBHO BIUSIONINE Ha OPTraHU3M 2 OK 07
IKOJIOTHYECKHX

YUCIIOBCKA. HpoGHeMa TEXHOTEHHBIX BO3JICIICTBUI Ha 3J0POBBEC YCIIOBCKA (BHCKTPOMaTHI/ITHHC 10JI4, ObITOBAs

XUMHS, N30BITOYHBIC IITYMBI, paAuaIysl M T.11.). AanTaiys opraHnu3Ma 4eIoBeka K (hakTopaM OKpYyKaroliei




(paxkTopoB Ha

310pOBbE cpeabl. [IpuHuune! popmMupoBanus 310poBbecOeperatoiiero noseaeHus. Gusnueckas akTUBHOCTb U
4yeJIOBeKa 310pOBbe. BUOXMMUYECKHUE ACTIEKThI palliOHAJILHOIO MMUTAHUS
IIpakTHYecKue 3aHATHSA 2
OnpezneneHyue CyTOYHOIO pallMOHA TUTAHUS 2
IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue MPHUKJIAJTHOT0 MOAYJIsI)
Paspnen S. buoJiorus B :KU3HH 8 OK 01
Tema 5.1. OcHOBHOE coJiep:KaHue OK 02
buorexHosiorun . 4 OK 04
B SKH3HH broTeXHOIOIUs Kak HayKa U Mpou3BoACcTBO. OCHOBHBIE HANPABJICHUS COBPEMEHHONU OMOTEXHOJIOTHH.
KAKIOF0 MeToabl OnoTexHOIOTHH. OOBEKTH OMOTEXHOIOTHH. DTHKA OMOTEXHOJIOTUIECKUX U TeHETHUECKUX
HKcrepuMeHTOoB. [IpaBuiia noucka u aHaaM3a OMO3KOJIOTMYECKO HH(OPMAIMK U3 PA3TUYHBIX HCTOUHUKOB
(HayuHasi 1 yueOHO-Hay4YHas TUTEpaTypa, CPeICTBA MaccoBO nH(popmMarun, cetb VIHTepHET U 1pyrue).
4
[IpogeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IeP:KAaHNe PAKTHYECKOT0 3aHATHS
Kelicel Ha aHaN3 HH(GOPMALIUK O HAYYHBIX JOCTHKEHMSX B 00JIACTU F'€HETUYECKUX TEXHOJIOTUH, KIIETOYHOM
WHXXEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH. 3anuTa Keica: mpeACTaBICHUE Pe3yJIbTaTOB PEIICHHS KEHCOB
(BBICTYIIEHHUE C IIpe3eHTaluei)
Pa3nes 6. Buoskosiornyeckue uccie10BaHus 8
Tema 6.1. Teoperuueckoe o0yueHue 4 OK 01
OcHoBHBIE Hayuns1ii MmeToa. MeToabl 0MOIKOIOTHYECKHX MCCJIE0BAHUI: M0JIeBbIE, JIa00paTOPHbIE, OK 02
MeTOo/bI JKCIepuMeHTAJbHbIe. MOHUTOPHHI OKPYKaIOLIeH cpelbl: JIOKAJbHBIH, PerHOHAJIBHbBIN 1 OK 04
0M03K0JI0TH- rJ100a1bHBIH. OK 07
YecKMX Metoabl noucka, anajau3a 1 00padoTkn nHGopMaLKMH 0 POEKTE B Pa3JIHYHbIX HCTOYHHKAX
HCCJIeI0BAHN I JlabopaTopHbie padoThl (Ha BbIOOP): 4
1.Biiusinue TeMnepatypsl Ha pocT U GU3HO0JIOTHYECKY0 AKTHBHOCTD JIPOKKEBBIX KIETOK
2.BiusiHue yIi1eBOJA0B Ha POCT U (pH3HO0IO0TMYECKYI0 AKTHBHOCTD JIPOK/KEBbIX KIETOK
3.CoueTanue BJIUSIHUSI TEMIIEPATYPbI M YIJIEBOIOB HA POCT M (pM3MOJIOTHYECKYI0 AaAKTUBHOCTh
JAPOKKEBBIX KJIETOK
IIpomexyTouHas aTTecTauMsa: UToroas oueHka (1 cemectp), nuddepeHmpoBanHsbIif 3auet (2 cemectp)
Bcero 72




3. YCJIOBUA PEAJIM3BALIUU ITPOT'PAMMBI YYEBHOT O ITPEJIMETA

3.1  Jlus peajau3anuy NporpaMMsl NpeaycMOTPEHbI cJieAyIolue crielualbHble
NMOMeIleHUus

Kabuner «buonorum», ocHaIIeHHBIH 000pyI0BaHuEeM: MeOeb, T0CKa, M, HArJISIHBIE TTOCOOMS
(KOMILIEKThl y4eOHBIX TaOJNHI[, IUIAKATOB), TEXHUYECKHMMH CpEICTBaMU OOYyUYEHUS: KOMIIBIOTEP C
YCTPOMCTBAMH BOCIIPOU3BEACHHUS 3BYKA, IPUHTEP, MYIbTHMEIUA-TIPOSKTOP C SKPAHOM, YKa3Ka-TIPE3CHTEP
JUTISL TIPE3EHTALIUM.

Jlaboparopusi, oOcHamieHHass O0O0OpyJOBaHWEM JJisi TMPOBEACHUS 3aHATHH: MHKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETP, JJabopaTopHas nocyaa (MpoOUpKH, MOJCTABKU JUIsl MPOOUPOK, MUHIIETHI, ITECOK,
CTYIIKH C IMECTUKAMHU, IPEIMETHBIC U TIOKPOBHBIC CTEKJIA, CTCKJISTHHBIE TTAJIOYKH, MPENapOBATbHBIC UTJIBI,
bunbTpoBasibHas Oymara (candeTku), CTaKaHbl) TUIEPTOHUYECKU pacTBOp XJIOpula HATpus, 3%-HbIi
pacTBOp TMEPOKCHIA BOIOPO/IA, paCTBOP Ho/Ma B HOAMCTOM KaJIUU, TIUICPUH, KIYOHH KapTOQes, JUCT
9J0JeM KaHAJICKOW, TUIoA psSOMHBI OOBIKHOBEHHOH (psAOMHBI WM TOMara), JyK pemy4athlii,
pa3BeJIEHHBIE B BOAE IPOACKH);

3.2. AudopmaninoHHoe obecneyeHHe peain3aluu MporpaMmsl
Jis peanuzanuu OporpaMMel OMOIMOTEeYHbIH (OHJ 00pa30BaTENbHOM OpraHu3alMd MMEET Ie4aTHbIe
W/WIIM  3JEKTPOHHBIE 0O0pa3oBaTeNbHbIE H WH(GOPMALMOHHBIE PECYpChl sl HCHOJB30BAHUSA B
o0pa3oBaTesIbHOM IIpoliecce.

3.2.1 OcHoBHasi IUTEpaTYpa

1. buonorus: 10-it kiacc: 6a30Bblil ypoBeHb : yueOHuk / B. B. ITaceunuk, A. A. Kamenckuii, A. M.
Py61oB [u np.] ; mon penakuueit B. B. [Taceunuka. — 5-e u3g., crep. — Mocksa : [Ipocsemienue, 2023, —
223 c¢. — ISBN 978-5-09-103624-4. — Texkct : »neKTpoHHBbIN / JlaHb : 31€KTPOHHO-OMONIMOTEUHAS

cucrema. — URL: https://e.lanbook.com/book/334994

2. buonorus 10 knacc. ba3zoBsiit yposens [laceunuk, B. B. buonorus 10 knace. yue6Huk / A. A.
Kawmenckuii, A. M. Pyouos; B. B. [laceunuk .— Mocksa : AO "UznarensctBo "[Ipocsenienue",
2022(TexcT HemoCpeCTBEHHBIN)

3. buonorwms: 11-if knacce: 6a30Bb1ii ypoBeHb : yueOHuk / B. B. [laceunuk, A. A. Kamenckuii, A. M. Pyoios
[u np.]. — 6-e uzn., ctep. — Mocksa : [Ipocsemenue, 2024. — 272 c. — ISBN 978-5-09-112165-0. —
Tekcr : AJIEKTPOHHBIH // Jlann : ANIEKTPOHHO-OMOIMOTETHAS cucTema. — URL:
https://e.lanbook.com/book/409211

4. buonorus 11 xnacc. ba3zoBeiii ypoBenb Ilaceunuk, B. B. buomnorus 11 xmacc. yueOnuk / A. A.
Kamenckuii, A. M. Py6mos; B. B. Ilaceunuk .— MockBa : AO "UsmarensctBo "IIpocBemienue",
2023(TexcT HeOCpeCTBEHHBIN)

JlononHuTeIRHAS TUTEPATYpA!

3.2.2 JlonoJHUTEbHAs JIUTEPaTypa

1. . MamonToB C. O6mtas 6uomnorus : yaeonuk / MamonTtos C., I'., 3axapos B., b. — Mockaa :
KnoPyc, 2023. — 323 ¢. — ISBN 978-5-406-11258-8. — URL.: https://book.ru/book/948581
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHMUS YYEBHOTI'O ITPEJIMETA

KoHTpoJib ¥ o1leHKa pe3yIbTaTOB OCBOCHUS PACKPBIBAIOTCS Yepe3 IUCIMUILIMHAPHBIE
pe3yNbTaThl, HAPaBJIeHHbIE HA (OPMUPOBAHKE OOIINX U MPOPECCHOHATBHBIX KOMIIETEHIUH 110
paszzenaM u TeMaM Cojiep KaHus yueOHOro MaTrepHaiia.

Oo0masn
KOMIIEeTeHIIUA

Pa3zgen/Tema

Tun oueHOYHbIX MEPONIPUATH I

Pa3zgen 1. Kiierka -
CTPYKTYPHO-PYHKUMOHAIbHAS
eAMHHUIA )KHBOI'0

KonTponbHas pabota «MonekynspHBbIii
YPOBEHb OPraHU3aLUU KUBOTO)

OK 02

buonorus kak Hayka. O01ias
XapaKTePUCTUKA KUZHH

3arosiHeHre TaOIMLIbI ¢ ONMCAaHUEM
METOZ0B MHUKPOCKOIIMPOBAHUS C UX
NTOCTOMHCTBAMU M HETOCTATKaMH.
3anonHeHne Tabaubl «BKiIag y9eHbIX B
pa3BUTHE OHOIIOTHI»

3arnoiHeHUe CPaBHUTEIBHOM TaOIUIIbI
CXOJICTBA M Pa3JINUMil )KUBOTO U HE
PKUBOT'O

OK 01
OK 02
OK 04

CTpyKTypHO-(DYHKITHOHAIbHAS
OpraHu3aIys KJIeToK U (haKTOpbI
HACJIEICTBEHHOCTHU

OneHuBaemasi TUCKyCCHs IO BOIIpOcam
MEeKI1U

Pa3paboTka MEHTaIbHON KapThl 11O
KJIacCU(UKALMU KJIETOK U UX CTPOECHUIO
Ha MPO- U YYKapUOTHUUYECKUX U 110
[{apCTBaM B MUHH I'PYyIMIax
BrInosHeHNe U 3a1uTa J1abopaTopHbIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus,
PKUBOTHBIE,

rpuObl) ¥ KJIETOYHBIC BKITIOUCHUS
(kpaxmaJ, KapOTHHOUIbI, XJIOPOILIACTHI,
XPOMOTLIIACTHI)»

[IpakTudeckoe 3anstue. [Ipencrasnenue
YCTHBIX COOOIIEHHH ¢ Tpe3eHTalNEeH,
[OJITOTOBJICHHBIX 110 TIEPEYHIO
MCTOYHUKOB, PEKOMEHIOBaHHBIX
DpOHTAIBHBIN OIIPOC

Pa3paboTka rioccapus

Pemenue 3a1a4 Ha onpee/ieHne
[0CJI€I0BATEIHHOCTH HYKJIEOTH/IOB,
AMHMHOKHCIIOT B HOPME U B cllyyae
M3MEHEHMS [10CIIEI0BATEIbHOCTH
HykiaeotunoB JJHK

[perno/iaBaTesaeM

OK 02
OK 04

OOMeH BEIEeCTB U MpeBpalleHIe
SHEpPruu B KieTke JKU3HEHHBIN

[TUKJI KJICTKH.

OpoHTaTBHBIN OIIPOC
3armoTHeHHE CPABHUTEILHOM TaOJIUIIBI

XapaKTEepUCTHK TUIIOB 0OMEHa BEIIECTB




Pa3nes 2. CtpoeHue u GyHKIUH

OpraHuzma
OK 02 Ctpoenue opranuzma @opmer
OK 04 Pa3sMHOXKEHUS

opranu3zMoB OHTOTeHE3

pacTeHu!, >KUBOTHBIX U

yeoBeKa

OnenuBaemast TUCKyCCHS

OK 02 3aKOHOMEPHOCTH HACTICIOBAHUS
OK 04 ClerieHHOE HaclIeIOBaHUE DpOHTATBHBIH OIPOC

[IPU3HAKOB
3aKOHOMEPHOCTH U3MEHYHUBOCTHU

Tect 1o Bompocam JIeKIUU

Perienue 3a1a4 Ha onpezeeHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIC/ICTBEHHBIX [TPU3HAKOB P MOHO-
, IU-, IOJINTUOPUIHOM U
AQHAJIM3UPYIOILEM CKpPEIIMBAHUHY,
COCTaBJIEHUE T€HOTUITHMYECKUX CXEM
CKpEeLBaHMs

Pasnen 3. Teopusi 3BoJ1IONMH




OK 02

M cTopus 3BOJIIOIIMOHHOTO

OK 04 YUCHHSL.
MUKPOIBOITOLIHS
Bo3HHKHOBEHUE
W pa3BUTHUE XU3HU Ha 3eMiie OpOHTAIBHBI OIPOC
OK 02 [IporcxoxaeHNE YeTOBEKA -
OK 04 AHTPOIIOTCHES .
DpPOHTAIBHBIN OIIPOC
Pasnen 4. JxoJiorus
OK 01 JKosornyeckue HhakTopsl U Tect mo sxoJ0rHYECKUM (pakTOpam u
OK 02 CpeIbl JKU3HH cpenam KU3HU OpraHUu3MOB
OK 07 [Tomymsiusi, cooOIIecTBa,
HKOCHUCTEMBI
OK 01 buocdepa - rinodanbHas OrneHnBaeMas TUCKyCCHs
OK 02 HKOJIOTMYECKask CUCTEMA Tecr
OK 07 BiisiHME aHTPONIOT€HHBIX [IpakTuueckas padota "OTx0/bl
dakTopoB Ha Ouochepy npou3BoCTBa"
OK 02 BiusHue conuaibHO-
OK 04 HKOJIOTHYECKUX (PaKTOPOB HA OLueHUBaeMast UCKYCCHS
OK 07 310pOBLC CIOBCKA Brimonaenue nabopaTopHOi paboTh Ha
BHIOOD:
"VMcTBeHHas pabOTOCTIOCOOHOCTD",
"Brnusinue abuotrueckux GpakTopoB HA
yeIOBeKa(HU3KUE U BHICOKHE
Temreparypsi)"
Paznen 5. buojorus B KM3HH  [3q1pma Keifca: MPEACTABICHHE
pE3yJIbTAaTOB PEIIEHUS KEHCOB
(BBICTYIUIEHHE C IPE3EeHTalMEN)
OKO01 BHOTEXHOJIOTHH B YKU3HHU Ka)KI0TO
OK 02 BrinonHeHue kelica Ha aHaIu3
OK 04 MH(OPMAaLIUK O HAYYHBIX JOCTUKEHUSX B

00JIaCTH TeHETUYECKUX TEXHOJIOTHUH,
KJIETOYHOM MHKEHEePUH, MUILEBbIX
O6UOTEXHOJIOTHH (110 TpynIam),
[pe/ICTaBJIeHHE PE3YJIbTaTOB PEIICHUS
KEWCoB




5. KPUTEPUM U HIKAJIBI J1JIsI UHTET PUPOBAHHOM OIIEHKH YPOBHSI

CO®OPMHUPOBAHHOCTHU KOMIIETEHIIHM:

NuaukaTopsl | HEy10BJIE€TBOPUTE | Y/AOBJIETBOPHUTEIbH
p Y P y P X0pO1L0 OTJIMYHO
KOMIETEHIIUH | JIbHO 0
. YpoBeHb 3HaHUN B .
YpoBeHb  3HaHHI YpoBeHb 3HaHHWI B
MuHIMAaIBEHO 00BeEME,
HIDKE . 00BeEME,
JOTTYCTHUMBIN COOTBETCTBYIOILIEM
IMosHoTA MUHUMAaJbHBIX . COOTBETCTBYIOILIEM
. - YpOBEHB 3HAHWU. | TPOrpaMMe
3HAHUI TpeOoBaHUI. porpaMme
JlomymieHo  MHOTO | MOATOTOBKH.
Nmenn MECTO MOATOTOBKH, 0e3
HEerpyObIX omuoOKu. | JlomylnieHo HeCKOJIbKO
rpyObIe OITMOKH. OINOOK.
HErpyOBIX OIIMOOK
[IponeMoHcTpUpOBaH
P pub IIponemoHcTpUpOBa
[IponemoHcTpHpoBa | I  BCE  OCHOBHBIC
[Tpu pelieHnn Hbl BCE OCHOBHBIC
HBI OCHOBHEBIC | ymMeHUs. PemieHsr Bce
CTaHIAPTHBIX YMEHUSI, PEIICHBI BCE
YMEHHS. Pemensl | OCHOBHBIE 3a7auu  C
3a1au HE OCHOBHBIE 3aJa4l C
TUTIOBBIC 3a/1a4U  C | HErpyOBIMU
Haanyue MIPOJIEMOHCTPHUPOB OTJCTIbHBIMU
. HEerpyobIMU OmrOKaMHu.
yMeHmit aHbI OCHOBHBIE HECYIIECTBEHHBIMU
OITMOKaMHU. BrimonHeHsr BCC
YMCHHSI. HEJ0YCTAMU,
Brinonnensr BCE | 3a/laHUs, B IIOJIHOM
Nmenn MECTO BBITIOJTHEHBI BCE
3aJJaHusA, HO HE B | o0ObeMme, HO
rpyObIe OITMOKH. 3aJlaHusl B TIOJTHOM
MIOJIHOM 00BbEMeE. HEKOTOpBIE c
oOBbeme.
HEJOYCTAMH.
CdopmMupOBaHHOCTH CdopmupoBaHHOCTH
(popmup CdopmupoBaHHOCTH (bopmup
KOMITCTCHITHH KOMIICTCHITHH
KOMIICTSHIIUH B IICJIOM
COOTBETCTBYET MOJIHOCTHIO
Komnerenmuss B COOTBETCTBYET
. MUHUMATbHBIM COOTBETCTBYET
MOJTHOM Mepe He TpeOOBaHUSAM, HO €CTh
TpeOOBaHUIM. TpeOOBaHUSM.
chopMHUpOBaHa. HEJI0YETHI.
Nwmerommxcst . | AMeronuxcs
Nmerommxcs N . | UMerommxcs 3HaHWH, N .
. . | 3HaHUH, YMEHHI, . 3HAHUU, YMEHUH,
3HaHWUN, YMEHH, YMEHHH, HaBBHIKOB U
XapakTepuct HaBBIKOB B IEJIOM HABBIKOB H
HABBIKOB MOTHBAIIMK B IICJIOM
HKa JIOCTaTOYHO TUTST MOTHBAIINH B
HEJOCTaTOYHO IS JIOCTaTOYHO JUTSt .
chopmupoBan pelIeHus MTOJTHOM Mepe
pelIeHus pelreHus
HOCTH MPAKTUYECKHUX JOCTATOYHO JIS
MPAKTUYIECKHIX MPAKTUIECKIX
KOMIIeTEeHI[UH (mpodeccroHanbHbBIX pEIIeHUSs CIIOKHBIX
(mpodeccuoHanbH (mpogeccroHaNbHbBIX )
) 3ajad, HO MPAKTHYECKUX
BIX) 3azad. 3ama4, HO Tpedyercs
TpeOyercs (mpodeccroHanbHbIX
Tpebyercs JIOTIOJTHUTETbHAS
JIOTIOTHUTETbHAS ) 3aaay.
MOBTOPHOE MPaKTHKA o
MTPaKTHKA 1o
oOyudeHue HEKOTOPBIM
OOJIBIITMHCTBY
podecCHOHATEHBIM
MTPAKTUICCKHIX
3a/1auam.
3a/ad.
YpoBeHb
copmupoBan . . .
H((l))C"lI“)l/[ P Huszkuii Hwuxe cpennero Cpennuit Bricokuit

KOMIIeTeHIINH




