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1. MACHOPT IPOT'PAMMBI YUEBHOM JUCHUILIMHBI Buosorus



1.1. OOuacTh NpUMEHEHUs] MPOTPAMMbI

PaGouas mporpamma yueOHOW TUCIUTIINHBI SBIISIETCS YACTHIO MTPOTPAMMBI
MOJATOTOBKU CHENUAIMCTOB cpeaHero 3BeHa B coorBeTcTBuu ¢ ®I'OC CIIO no
cenaibHoCcT 21.02.15 OTKpBITBIE TOPHBIE PadOTHI, BXOJAIIECH B COCTaB
ykpynHeHHo rTpynnsl  21.00.00 IlpukjgagHasi reoJiorusi, TOPHOE JeJI0,
Hed)TerazoBoe /1eJ10 U reo/ie3usl.

PaGouas mporpamma pazpaborana B coorBerctBuu ¢ ®PI'OC COO Ha
ocHoBannn @PI'OC CIIO no cnemmansHocTH 21.02.15 OTKpBITHIE TOpPHBbIE
PadoTHI U C y4ETOM IMIPUMEPHOM MTPOTrpaMMbl 00111€00pa30BaTEIBLHON JUCIIUILIUHBI
buoJiorus.

1.2. MecTo IMCHUIIMHBI B CTPYKTYpe NPo(ecCHOHAIBHOM MPOrPaMMbl
CI10

VYyebnas auctumiiHa «buojsorusi» BXOIUT B 001I€00pa30BaTEIIbHBIN
UK Y4eOHOTO TIIaHa.

1.3. He.]'lﬂ H INIAHUPYEMbIC PE3YJIbTAThl OCBOCHUA TUCHHUIIJINHBI

CopepxaHue  mporpaMMbl  yuyeOHOM — aucuMmuiuHbl  «buoJorus»
HApaBJ€HO Ha [OCTH)KEHHE pE3yJIbTaTOB €€ H3Y4YeHUsS B COOTBETCTBUU C
tpeboBanusimu ®I'OC COO ¢ yderoM MNpoQPecCHOHATLHON HaMpaBIeHHOCTH
@I'OC CIIO no crneunanbHOCcTH 21.02.15 OTKpBITHIE TOPHBIE PA0OTHI.



Oco0oe 3HaueHue AUCIUILUIMHA UMeeT Ipu hopmupoBaHuu U pazsutun 06mux (OK) koMreTeHnii:

Oo6mue (OK) IInanupyemMble pe3yJbTaThl 00yUeHHs
KOMIIETeHIIUH
Oo0mme JAucuuninHapHblie (MpeaMeTHbIE)
OK 01. B yacTu TPYAOBOIO BOCIIUTAHMSA: CdopmupoBaTh 3HaHUH O MecTe U pOJM OHOJOTMU B
BeiOupate  cnocoObl | - TOTOBHOCTb K TPyAYy, OCO3HaHUE  IICHHOCTU | CHCTEME HAy4yHOrO 3HaHUS ; (PYHKIMOHAIBHOM
pelieHus 3aa4d | MacTepCTBa, TPYI0I00HE; rPaMOTHOCTH  4YellOBeKa Il pEIIeHUs  IKU3HEHHBIX
npodeccHoHaTEHON - TOTOBHOCTH K aKTUBHOM JESITETLHOCTH | TpoOsieM;  C(OPMHUPOBAHHOCTD  YMEHHS pacKpbIBaTh
JeSITeIbHOCTH TEXHOJIOTMYECKOM M COLHMAJIbHOM  HANpaBJIEHHOCTH, | COJIEpKaHUe OCHOBOMOJIAraomux  OHOJIOrHYeCKUX
MPUMEHUTETHHO K | CTOCOOHOCTH MHUIIMUPOBATH, TUNIAHUPOBATH U TEPMUHOB W TIOHSATHH: JXU3Hb, KJIETKA, TKaHb, OpTaH,
Pa3IUYHBIM CaMOCTOSITENILHO BBITIOJIHATH TaKyI0 A€ATE€IbHOCTb; OpraHu3M, BHJ, TWOMyJAMs, 3KOcHCTeMa, OHOLIEHO3,
KOHTEKCTaM. - UWHTEepeC K pasnmuyHeiM chepam mpodeccroHanbHOl | Onocdepa; Merabonmu3M(0OMEH BEIIECTB W IPEBpaIICHUS
NesITeTbHOCTH, HHEPIUM),roMeocTas (CaMOperyJssaiys),0MocuHTe3 Oelika,
Osiajnenne YHUBEPCAJIBHBIMHM YU4eOHBIMHI CTPYKTYpHasi OpraHU3aIsl KHUBBIX CUCTEM, IUCKPETHOCTD,

NMO3HABATEJIbHBIMHY JICHCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE JIeiicTBUS:

- CaMOCTOSTENIBHO (POPMYJUPOBATE H  aKTyaIHM3HPOBATH
po0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYIIECCTBCHHBIM TPU3HAK WU OCHOBAHHUSI

IUIA CpaBHEHHUS, KJIacCU(PUKAIIUU 1 0000IICHNUS;

- OINpenensaTh eI JEATEIILHOCTH, 3a/1aBaTh IMapamMeTphl H

KPUTEPUU UX TOCTHKCHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B

caMOperyJIsilus, CaMOBOCHPOU3BEIEHUE (penpagyKIys),

HACJIEICTBEHOCTh, HM3MEHYUBOCThb, JIHEPrO3aBHCUMOCTb,
POCT ¥ pa3BUTHE, YPOBHEBAS OpPraHU3aIINS;
c(hOpMUPOBAHHOCTh yYMEHHUSI PACKPHIBATh COJEpPKAHUE
OCHOBOIOJIATAl0IINX OMOIOTUYECKUX TEOPU U TUIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MyTalluOHHOM, SBOJIOLIMOHHOM,
MPOUCXOXKICHUS KU3HU YEIOBEKA;

c(hOpMHUPOBAHHOCTH

yMeHUs pacKpbIBaTh

OCHOBOIIOJIararomue




paccMaTpUBaeMBbIX SBIICHUSX;
- BHOCUTh KOPPEKTHBBI B JICATEIBHOCTh, OIICHHBATH
COOTBETCTBHE  PE3YyJIbTAaTOB  IIEJAX, OIEHUBATh PHUCKH
MOCJICJICTBHI JIEATEITLHOCTH;

- pa3BuUBaTh KpEAaTUBHOE MBIIUICHUE TIPH  PEUICHUH
YKU3HEHHBIX TPOOIEM.

0) 0a30BbIe HCCIeA0BaTENbCKUE e CTBUS:

- BIIAJETh HAaBBIKAMH  y4eOHO-HCCIICIOBATENLCKON |
MTPOCKTHOM JIeATEIbHOCTH, HABBIKAMH Pa3peIIeHus pooiiem;
- BBISIBIIATH MIPUYHUHHO-CJICICTBEHHBIC CBSI3U u
aKTyaJU3UpOBaTh 3aj7avy, BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS,
HaxOJIUTh  apryMEHThl  JJIs  JOKa3aTelbCTBA  CBOUX
YTBEPKACHHIA, 3a]JTaBaTh MapaMeTPhl M KPUTEPHUH PEIICHUS;

- aQHAIM3WPOBATh TOJMYYEHHBIE B XOJE pEIICHUS 3aJadyu
pe3yNbTaThl, KPUTUYECKH OIICHWBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeTh TIePEHOCUTh 3HAHHWS B I[IO3HABATEIBHYIO W
MIPAKTUIECKYIO0 00JIACTH JKU3HEICATEIIBHOCTH;

- yMeTh WHTETPHPOBATh 3HAHWUS W3 PA3HBIX TPEIMETHBIX
obnacreii;

- BBJIBUTaTh HOBbIE UJCH, TNpeiaraTh OpUTHHAIIbHBIC
MOIXO/IbI U PEIICHUS;

- CIOCOOHOCTh HX HCIIOJIb30BaHUS B II03HABATCIBHOM U
COLIMAJIBHON ITPAKTHKE.

Onosoruueckue 3aKOHBI " 3aKOHOMEPHOCTH
(I""Meunnenes, T.Moprana,H.1.BaBunosa,d.I'exkens,®.Mro
miepa,K.bapa),rpanunel  UX HPUMEHUMOCTH K JKUBBIM
cUCTEMaM;

npuoOpeTeHue OmbITa MPUMEHEHHS OCHOBHBIX METOOB
HAY4YHOTO I[IO3HABaHMSA, MHCIIOJIb3YEMbIX B OHOJIOTHUU:
HaOJIOZCHUST W ONHMCAaHUS JKUBBIX CHUCTEM, IPOILECCOB U
SBJICHU; OpraHW3allii M MPOBEACHUS OHOJOTHYECKOTO
IKCTIEpEMESHTA, BBIABIKECHUS THIIOTE3, BBISABICHHS
3aBUCUMOCTH  MEXKIy  HCCIEAYEeMBbIMH  BEJIHMYMHAMH,
00BSICHEHUS TIOJTY4YEHHBIX Pe3yJIbTaTOB U (OPMYIUPOBAHUS
BBIBOJIOB C MCIIOJb30BAaHMEM HAyYHBIX IOHATUH, TEOpU
Y 3aKOHOB;

c(OPMHPOBAHHOCT YMEHHS BBIACHATH CYLIECTBEHHBIE
NPU3HAKKA BUPYCOB, KIETOK MPOKAPHOT M SYKapHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB,
OMOTeOIIeHO30B M 3KOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMEHa BEIIECTB W TPEBpAICHHUs] SHEPTHH B KIETKH,
¢doTocuHTE3a, IMIACTUYECKOTO M HHEPruuecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIUI0IOTBOPEHUS], Pa3BUTHUS
U pa3sMHOXEHHUS, WH/IUBUYaIbHOTO pa3BUTHS
opranu3Ma(OHTOreHe3a), OoOprObl 3a  CYLIECTBOBAaHME,
€CTECTBEHHOI'O orbopa, BU1000pa30BaHMs,
NpUCIIOCOOJICHHOCTH OPraHW3MOB K cpene OOWTaHus
BIMSIHASL ~ KOMIIOHEHTOB ~ SKOCHCTEM, AaHTPOIMOTCHHBIX
W3MCHEHMII B  DJKOCHCTEMaX CBOEH MECTHOCTH,




KPYyroBOpOTa BEIIECTB
ouocdepe;

chopMHpOBAaTh YMEHHUE peIlaTh OHOJOTHYECKUE 3a/lauH,
COCTaBJIATh TCHOTHIIMYCCKHE CXEMbI CKpPCIIMBAHUS ISt

U TIpEeBpallCHUE OHHEPIUH B

pa3HbIX TUIIOB HACJEJAOBAHUS IMPU3HAKOB y OpPraHU3MOB,
COCTaBJIATh CXEMbl IepeHOca BEUIECTB T DSHEPrUu B
’KOCHCTEeMaXx (1IeJIU MUTAHUSI, TUILEBBIEC CETH)

OK 02.
Ucnons3oBath
COBPEMEHHBIC
Cpe/cTBa
aHajan3a n
WHTEpIpeTaLus

MTOMCKa,

nH(popManuu u
MH(pOpPMaLIMOHHbIE
TEXHOJIOTHH JUTSE
3aja4
npogeccuoHaIbHON

ACATCIIbHOCTH

BBIITOJIHEHU A

B o0nactu LHEHHOCTHU HAy4YHOTO MTO3HAHMUS:
c(hOpMUPOBAHHOCTh MHPOBO33PEHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHU u

OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha Jaore

KYyJIBTYD, CIIOCOOCTBYIOILIETO OCO3HAHUE  CBOETO MeCTa B
MOJINKYJIbTYPHOM MUDE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIBTYPbI
KAaK CPEJICTBA B3aUMOJCHCTBUS MEXKIY JIIOJAbMHU WU IO3HAHUSA
MHpa;

- OCO3HaHHUE ILIEHHOCTU HAy4HOW JEATEIbHOCTH, TOTOBHOCTh

OCYILECTBIISATh MIPOEKTHYO u UCCIIEI0BATEIbCKYIO
JeSITeIbHOCTh MHANBUYaTIbHO U B TPYIIIIE;
Osnanenue YHHBEPCAJIbHBIMH y4eOHBIMH

NMO3HABATEJbHBIMHU JAeHCTBUAMM:
B) pa6ora ¢ undopmanmueii:
- BJIAJAEeTh uHpOpMAIUK U3

HaBbIKaMH MOJIYyUCHUA

HUCTOYHHUKOB Pa3HBIX

TTOMCK,

THIIOB, CAMOCTOSATCIIBHO

OCYHICCTBIATH aHaJIu3, CHCTEMAaTU3al IO n

CdopmupoBaTh
uH(pOpMaIIHIO
BKJIIOYAIOIYI0 IICEBIOHAYYHbIE 3HAHUSA U3 PA3IUYHBIX
UCTOYHUKOB (CpeicTBa MacCOBOM HMH(OpPMALMHU, HAYYHO-
HOITyJISIPHbIE MaTepUaIIb);

UHTEPIPETHPOBATh ATUYECKHE ACHEKTHI

YMCHUC KPUTHYCCKU OILICHUBATh

OHMOJIOrMYECKOro CoJlepKaHus,

COBPEMEHHBIX
HCCIIeIoBaHui B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

paccMaTpuBaTh TIIO0ATBHBIC HSKOJIOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHHIO K HUM
COOCTBEHHYIO TTO3HUIINIO;
chopMupoBaTh yMEHUU COOCTBEHHBIC

IMUCbMCHHBIC W YCTHBIC

CO371aBaTh
COOOIIEHHUS Ha OCHOBE
Onosoruueckoil nHpopMaIMK U3 HECKOJIBKUX UCTOUHUKOB

, TPaMOTHO MCIOJIb30BATh MOHATHIHBIN anmapaT OHOJI0TUU




uHTEeprpeTanuss HHGOpMAalMKU pPa3IMYHBIX BUAOB U (GopM
MIpe/ICTaBICHMUS;

- co3JaBaTh TEKCThl B PAa3jIMYHbIX (opMaTax C Y4YETOM
Ha3HaueHUs MHpOpMalMU M LEJIeBOM ayJuTOpUH, BbIOMpas
ONTUMAJIbHYIO (hOpMY MPEACTABICHUS U BU3YyaJTU3aLNH;

- OLICHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTH HH(OpMAIIUH, €€
COOTBETCTBUE  IIPABOBBIM U MOPaJIbHO-ITHYECKUM
HOpMaM;

- UCIIOJIb30BaTh CpPEACTBA HH(MOPMALMOHHBIX U

KOMMYHI/IKaIII/IOHHI)IX TeXHOJ'IOFI/II\/'I B peHIeHI/II/I
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3aIlMOHHBIX  3aJad C coOI0IeHIEM
TpeOOBaHUIT SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH,
TUTHUCHEI, pecypcocOepexeHus, MIPaBOBBIX u
OTUYECKUX HOpM, HOpPM HMH(OPMAIMOHHOM
0€30IaCHOCTH;

- BJaIeTh  HaBbIKAMU  PACMO3HABAHMS M  3aAIIUTHI
nH(popMmanuu, HOOPMAITMOHHOW 0€30MMaCHOCTH JTUYHOCTH;

OK 04.
DddexkTrBHO

B3aUMOJICHICTBOBATh U

pabortath
KOJUICKTHBE
KOMaHJIe

B
n

- TOTOBHOCTh K CaMOpa3BUTHUIO, CaMOCTOSITEIBHOCTH U
CaMOOIPEIEICHUIO;

-OBIIaJICHHE HABBIKAMU Y4eOHO-UCCIIEA0BATEIHCKOM,
MPOEKTHON U COLMAIIbLHOW JIEATEIIbHOCTH;

OBJ1aieHHe YHUBEPCAJIbHBIMM KOMMYHHUKATHBHBIMU
AeficTBUAMU:

I') COBMECTHAS 1eATEJIbHOCTh:

- IOHUMAaTh U HUCIOJIb30BaTh IPEUMYILIECTBA

[IproOperenusi ombiTa MPUMEHEHHS OCHOBHBIX METOJIOB
HAyYHOTO  TIO3HAHMS, HCIOJB3yeMbIX a OHOJOTHH:
HaOJIOZCHUS! U OMHMCAaHUS KHUBBIX CHCTEM , MPOIECCOB U
SIBJICHUI; OpPTaHM3alMU M TPOBEICHHS OHOJOTHYECKOTO
OKCIEPUMEHTa , BBIABMKEHHS THUIOTE3, BbBISBICHUS
3aBUCUMOCTH  MEXIy  HCCIEAyEMbIMH  BEJIUYMHAMHU,
OOBSICHEHUS TIONYYEHHBIX DPE3YyJbTaTOB U (HOPMHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAYUYHBIX MOHATHI, TEOPUH U




KOMaHJHOW U UHJIMBUYaJIbHOU paboThI;

- IPUHUMATD LeH COBMECTHOH JI€ATENbHOCTH,
OpPraHM30BBIBATE M KOOPAMHHUPOBATH JEHUCTBHA IO €€
JOCTUKCHMS: COCTaBIATHIUIAH JCUCTBUM, PaCIpENeisaTh
pPOJIM ¢ y4€TOM MHEHHH Y4acCTHHUKOB OOCYXIaTh Pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOPAMHUPOBATH U BBIMOJHATH pabOTy B YCIOBHIX
peaNbHOTO, BUPTYAIbHOTO ¥ KOMOMHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBISATh TO3UTHBHOE CTpaTernyeckoe
NOBEJICHNE B PA3JINYHBIX CUTYALHAX, IPOSBIATH TBOPUYECTBO
U BOOOpakeHHe, ObITh HHUIIMATUBHBIM

Osananenue YHHBepCaJbHBIMHU peryJasiTHBHBIMHA
ACHCTBUAMMU:

1) IPUHATHE ceOs1 M APYTUX JIIei:

- IPUHHAMATh MOTHMBBI M APIYMEHTBl JPYTUX JIIOJEH IpH
aHaJIN3€ Pe3yJIbTAaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO APYIHX JIIOAEH HA OLIHOKY;
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUHU JIPYTOro
YEJIOBEKA;

3aKOHOB

OK 07.
ConelicTBOBaTH
COXPaHCHHUIO
OKpYKarollell cpenpl,
pecypcocOepekeHHIO,
MIPUMEHATH 3HAHUS 00

B 00/1acTH 3K0J10THY€CKOT0 BOCIUTAHMS

- ¢(hopMUPOBAHHOCTH FKOJIOTUYECKON KYJIbTYpPbI, IOHUMaHHUE
BIIMSIHU A COUAJIBHO-3KOHOMUYCCKUX mponeccoB Ha
COCTOSIHHE NPUPOJHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
MI00aTBHOTO XapaKTepa AKOJIOTHISCKUX TTPOOIIeM;

- INTAaHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUN B OKPYIKAIOIIEH

cOPMUPOBAHHOTh YMEHUS TPUMEHATh TOJTYYCHHBIC
3HaHUS IS OOBSICHEHUS OHMOJOTHMYECKHX IMPOIECCOB U
SBIICHUH, IJIi TPHHATHAS  TPAKTUYCCKUX PEIICHUN B
[IOBCEIHEBHOMN KU3HU c LEIBI0 obecrieueHust
0€30IMaCHOCTH CBOETO 3JI0POBBS U 37I0POBBSI OKPYKAFOIIHX
JTONIeH, COOMIOAEHUST 30pOBOTO oOOpa3a >KU3HU, HOPM




W3MEHEHHUHU KJIMMaTa,
MIPUHIUITBL
OCPEIKITUBOTO
MIPOU3BOJICTBA,
3¢hPEeKTUBHO

efcTBOBATh B

Ype3BbIYAHBIX
CUTyalusax

Cpele Ha OCHOBE 3HAHUS LEJed YCTOMYMBOIO pPa3BUTHS
YeJI0BEYECTBA; aKTUBHOE HENPUATHE AEHCTBUN, MPUHOCSIIINX
BpEXl OKpYXKarolleH cpene;

- YMEHHUE IIPOrHO3UPOBaTh HEOIArONPHUITHBIE 3KOJIOIMYECKUE
IIOCJICACTBUS MPEAIPUHUMAEMBIX IEUCTBUM, NPEAOTBPAILATh
UX;

- paclIMpeHUE OIbITA ACATEIBHOCTH SKOJIOTUYECKON
HaIlpaBJICHHOCTH;

- OBJaJeHWE  HaBBIKAMH  y4e€OHO-HCCIIEIOBATENIbCKOMH,
MPOEKTHOMN U COIMATIbHON JIEATEIbHOCTH;

TPAaMOTHOTO TIOBEJCHHS B OKpYyXaromen
cpene; TIOHMMaHHUE HEOOXOAUMOCTH HCIIOJIBL30BaHUS
JOCTHDKCHUH COBPEMEHHOW OHWOJIOTHH M OHMOTEXHOJIOTHH

JJIA padlOHAJIbHOI'O IIPUPOJ0ITI0JIb30BAHUS

IIPUPOIHOMN
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1.4. KounuyecTBO 4acoB HAa OCBOCHHE NIPOrPaMMbl Y4eOHOM U CHUIINHBI
O06beM 00pa3oBaTeNbHON MPOTPaMMbI_72 Yaca, B TOM YHCIIE:

- y4eOHbIX 3aHATHI_70 4yacoB, B TOM 4HCIIE HAa MPaKTUYECKHUE,
nabopaTopHbIe 3aHATUSA U KOHTPOJIbHBIE pa00Thl_ 34 yaca;

- Ha MIPOMEKYTOUHYIO aTTECTAl[MIO0_2 Yaca.
2. CTPYKTYPA U COJIEP’)KAHUE YYEBHOM JUCLUIIJIMHBI

2.1. O0beM AUCHMILVIMHBI U BUABI y4eOHOH PadoThI

Buabl yue0Hoi1 padoThI O0bem B
yacax

O0beM 00pa3oBaTeIbHOM NPOrPAMMBbI JUCHUILTHHBI 72

B T.Y.:

OcHoOBHOE coepkaHue 70

B T.Y..

TEOPETUYECKOE 00yUEHHE 36
MPAKTUYECKUE 3aHATUSA 24

B T.4. IPO(PECCUOHAILHO-OPUEHTUPOBAHHOE COZIEpKaHUE 10
7ab0paTOpHBIC 3aHATHS 4

B T.4. TPO(ECCHOHATILHO-OPUEHTUPOBAHHOE COJIEpKaHUE 2
KontponbHas padota 6
IIpomexyTounas arrecraums: 1u¢depeHuupoBaHHBIN 3a4eT 2

11



2.2. TemaTuyeckHi IVIAH U COAEPKAHUE TUCHUTIIHHBI

HaumeHoBaHue pa3/ieioB U TeM Homep Conep:xxanue yueOHOro MatepuaJia (OCHOBHOE U Oo0bem Koabl komMneTeHuuii,
y4eOHOro npogeccHOHATBbHO-0PHEHTHPOBAHHOE), J1a00paTOPHBIE H 4acoB ¢popmupoBanuio
3aHATHUSA NpaKTHYeCKHUe 3aHATHS, NIPUKJIAJTHON MOAY/b (IpH KOTOPBIX CNIOCOOCTBYET

HAJTMYHUH) 3J1eMEHT NMPOrpaMmMbl
1 2 3 4 5
OcHoOBHOE coepxkaHue
Cemectp Ne 1 34
Pasznen 1. Knerka-cTpykTypHO-GpyHKIMOHAIbHAS €IUHULIA KUBOTO 18
Tema 1.1. buonorms kak Hayka. Conepxanne yueOHOro MaTepuasa 2
OO0mas xapakTepucTHUKa KU3HU 1 CoBpeMeHHbIE OTpaciau OHOJOrMYeCKHX 3HaHMii. CBs3b 2
OMOJOTMM C JpYrMMH HayKaMu: OHOXUMHs, Ouodu3uka, OK 02
O6uonuka, resoreorpadus u ap. Ponp u mecro Ouonoruu B
(GOpMHUPOBAHUN COBPEMEHHOM Hay4yHOM KapTHHBI MHpA.
YpoBHU OpraHu3anui KUBOHI MaTepuH. Oo6mas
XapaKTePUCTHKA KU3HH, CBONCTBA JKUBBIX CUCTEM.
XHUMHUYECKUHN COCTAB KIIETOK.
Tema 1.2. CtpyKTypHO- Copep:xxanue yueOHOro MaTepuasa 6
(byHKIIMOHATEHAS OpraHu3anus 2 Kaerounass Teopusi (T.IBann, M.Ilneiinen, P.Bupxos). 2 OK 01
KJIETOK OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHON KJIETOYHOM TEOpHUH. OK 02
Tunel KJIETOYHOM  OpraHU3alUu: I[POKAPUOTHYECKUU U OK 04
JyKapuoTH4YecKkui. OIHOKIETOYHBIE W  MHOTOKIETOYHBIC
opranu3mel. CTpoeHus: NpoKapruoTHdeckol KieTku. CTpoeHue
3YKapUOTUYECKON KIETKH.
Hexknerounsle ¢opmbl )KU3HU(BHPYCHI ,0aKkTeprOodaru)
3 JlabopaTtopnoe 3ansitue Ne 1. IlpuoOpereHust omnbiTa 2

MPUMCHCHUA TCXHUKHW MUKPOCKOIMMPOBAHUA ITPH BLINOJHCHUH
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nabopatopHbix pabot: JlaGoparopnas pabora «CtpoeHue
KIeTKH (pacTeHusi, >KMBOTHBIC, TpUOBI) U  KIETOYHBIC
BKJIFOUCHUA (KanMaJ'I, KapOTHHONHI, XJIOPOIIIACTHhI,
xpomoruacTsl)». [loaroroBka MukpomnpenapaTtoB, HaOIIOACHNE
C TIIOMOIIBKO MHKPOCKOIIA, BBISBJICHUC paBJ'II/I‘-II/Iﬁ MCXKOY
U3y4aeMbIMU 00beKTaMH, (HOPMHUPOBAHKE BHIBOIOB.

IIpakTuueckoe 3ansaTue Ne 1. BupycHsle u OakTepuaibHbIC
3a00JIeBaHUS. Ob6mmue MIPUHIUIIBI WCII0JIb30BaHUS
JIEKapCTBEHHBIX  BemiecTB.  OCOOCHHOCTH  MPUMEHEHHS
anTuouoTukoB. IIpencraBneHus YCTHBIX COOOIIEHUN C
Mpe3eHTalne!, MOJATrOTOBJICHHBIX no MEPECEUCHUIO
HMCTOYHHMKOB, PEKOMEH/IOBAHHBIX MPETOJaBATEIEM.

Tema 1.3. CtpyKkTypHO-
(GyHKIIMOHATIbHBIE (baxTopsl
HACIJIeZICTBEHHOCTH

Coneprxanne yu4eOHOT0 MaTepurasa

N

Xpomocomuasi teopusi T. Moprana. CTpoeHHEe XpPOMOCOM.
XpOMOCOMHBIN Habop KJIETOK, TOMOJIOTUYHBIE u
HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOWIHBIA W JAUTUIOWTHBIN
Habop. Hyxmeunoseie kuciorel: JIHK, PHK nHaxoxneHue B
KIETKe, UX CTpoeHue W (pyHKuuu. MaTpudHble TPOIECCH B
KJIeTKe:  peluiukauus, OuocuHTe3  Oenka, pemnapaius.
['eHeTHUECKHIi KOJ M €r0 CBOMCTBA.

IIpakTnueckoe 3ansaTHe Ne 2. Pemenue 3agad Ha
onpeaeneHue IIOCJIEIOBATEIIBHOCTH HYKJICOTHJIOB,
aMUHOKHMCIOT B HOpPME M B  Clydyae MH3MEHEHHUs
nocaea0BaTebHOCTH HYKiIeoTuaoB JIHK

OK 01
OK 02

Tema 1.4. OOMeH Bemecrts u
MpEBpAICHUE YHEPTUU B KIIETKE

Coneprxanue yueOHOro MaTepuasa

13




7 IMousiTHe MeTa00JIN3M. ACCUMUIIALINAS U TUCCUMUIIALUS — JBE 2 OK 02
CTOpOHBI MeTabosin3Ma. Tunbl oOMeHa BEIECTB: aBTOTPO(GHBIN
U TeTepOoTpOoQHBIA, a’poOHBIA U aHa’poOHBINA. [lmacTryeckmii
o0MeH. PoToCHHTE3. XEMOCHHTE3.
Tema 1.5. )KuzHeHHBIH LUKIT KIETKU. Copep:xxanue yueOHOro Marepuasa 2
Murto3. Meiio3 8 Kierounblii nmuk/, ero mepuoabl. Muto3, ero craaum u 2 OK 02
IIPOUCXOSIINE IpoLecCchl. buonornyeckoe 3Hau€HUE MHTO3A. OK 04
Meito3 u ero craguu. lloBeneHue XpoMocoM B MEHO3E.
Kpoccunrosep. bruonornyeckuii CMbICI.
KonTponbhas padora 9 KonTpoabnass paGora Ne 1. MouekyaspHblii ypOBEHb 2
OpraHu3aI1H )KUBOTO
Pazpnen 2. Ctpoenue (pyHKIMH M OPraHU3MAa 20
Tema 2.1. CtpoeHue opranuzma Coneprxkanne yu4eOHOr0 MaTeprasa 2
10 MHoOrok/IeToYHbIe OpPraHu3Mbl. B3auMOCBsA3b OpPraHoB U 2
CHCTEMBI OPraHOB B MHOTOKJIETOUHOM OpraHU3MeE. OK 02
l'omeoctas opranusmMa ©u €ro moAJEpkKaHUE B MPOIECCE OK 04
KU3HEJESTEIIbHOCTH
Tema 2.2. ®opMbl pa3MHOKEHUS Copep:xxanue yueOHOro MaTepuaa 2
OpPraHU3MOB 11 ®opMbl pasMHOKeHUsI OpraHmsMoB. becronoe u mosmoBoe 2 OK 02
pa3MHOkeHue. Buapl 6ecronoro pa3sMHOXKEHUS.
[lonoBoe  pasmHOkeHus. ['ameToreHes 'y  JKUBOTHBIX.
Cnepmarorenes u oBoreHes. CTpOeHHUE MOJTOBBIX KJIETOK.
OnnogoTBOpeHue
Tema 2.3. OHTOreHe3 pacTEHUH, Coneprxanne yuyeOHOT0 MaTeprasa 2

JKHUBOTHBIX MU YCJIOBCKA
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12

NupuBuayaibHoe pa3sBUTHE OPraHM3MoOB. OMOpuUOreHe3 U
ero craguu. IloctaomOpuonaneHblii  mepuon.  Cranum
MOCTAIMOPHUOHAJIBHOTO PAa3BUTHS Y MKUBOTHBIX U YeJIOBEKa.
[Tpsimoe m HempsiMOe pa3BUTHE. BHOJIOIrMYECKOro CTpOEHHE U
cMepTh. OHTOreHe3 pacTeHui

OK 02
OK 04

Tema 2.4. 3aKOHOMEPHOCTHU
HacJieI0BaHUs

ConeprxkaHue yu4eOHOro MaTeprasa

13

OcHoBHBIE MOHATHS reHeTHKH. 3aKOHOMEPHOCTHU
oOpa3oBanusi ramer. 3akoHbl [. Mennens (MOHOTHOpUAHOE
Y TIOJIMTUOPHUIHOE CKpeluBanue). BzaumoaeiicTBue reHoB

14

IIpakTnyeckoe 3ansitue Ne 3

Pemienne 3amau Ha ornpezesieHre BEPOSTHOCTH BO3HUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB MPH MOHO-, U-, IOJUTHOPUIHOM
u aHATM3UPYIOIIEM CKpEIINBAHUH, COCTaBJICHUE
TeHOTUITUYECKUX CXEM CKpEeIIBaHUs

OK 02
OK 04

Tema 2.5. CremieHHoe
HacJIeIOBaHUE MPU3HAKOB

Conepxanre yaeOHOTo MaTepHaia

15

3akonbl T. Moprana. CrenjeHHOE HacJieI0BaHUE TEHOB,
HapyIIeHHUE CIEIVIEHUS. Hacnenosanue MIPU3HAKOB,
CHEIUIEHHBIX C ITOJIOM

16

IIpakTuyeckoe 3ansitue Ne 4

Pemenue 3a1a4 Ha ONpeJIETICHHBIE BEPOSITHOCTH
BO3HUKHOBEHHUS HACJIEICTBEHHBIX  MPHU3HAKOB npu
CLUEIJICHHOM  HAaCIE€OBaHUHU, COCTABIICHHE TI'€HOTHUIHYECKUX
CXEM CKPEUIMBAHUS

OK 01
OK 02

Tema 2.6. 3aKOHOMEPHOCTH
U3MEHYUBOCTH

Coneprkanue yueOHOro MaTepuaa

15




17

N3MeHYHuBOCTD NPU3HAKOB. Buawr W3MEHYMBOCTH:
HACJICACTBEHHAs M HCHACJICACTBCHHAs. 3aKOH I'OMOJIOTHYCCKUX
panoB B HacienctBeHHod wusmeHuuBocTd (H.M. Babuios).
MyTanoHHas Teopus

OK 01
OK 02
OK 04

Cemectp 11

38

18

IIpakTnyeckoe 3anaTme Ne S. Pemenue 3agadu Ha
OHpeI[CHeHHI)Ie BCpOfITHOCTI/I BO3HUKHOBCHHA HACJIICACTBCHHBIX
MIPU3HAKOB IIPU CLEIUIEHHOM HACJIEI0BAaHUHU, COCTaBJICHUE
TCHOTUIINYCCKHUX CXEM CerHII/IBaHI/Ifl

OK 01
OK 02
OK 04

KonTponbHast padbora

19

Kontpoabsnas padora Ne 2. Crpoenue u QyHKIIMU OpraHu3Ma

Pa3zgea 3. Teopusi 3BoJIoUN

Tema 3.1. McTtopust 3BOJIIOIIMOHHOTO
y4eHusi. MUKPO3BOIOLIHS

Coneprxanne yu4eOHOT0 MaTepurana

20

IlepBbie 3BoMOHMOHHBIe KOHuenuuu (OK.b. Jlamapk, XK.JL
brodpdon). OBOJIIOIUOHHAS Teopus 4. JapBuHa.
CuHTeTnueckast TEOpHs SBOJIIOLMU U €€ OCHOBHOE MOJIOKEHUS.
MuxkposBomoniust. [lonmynsinusi kak 3JeMeHTapHas eIWHuIA
IBOJIFOLIMHU. | '€HeTHUEeCKEe OCHOBBI 3BOJIIOLIUH.

OnemeHTapHble (hakTOpbl 3BOMIOLMU. EcTecTBeHHBIH 0TOOP
HaNpaBJISIOMUi (aKTop HBOIIOIUH.

Bunoo6pa3oBanue kak pe3yiabTaT MUKPOIBOIIOIUU

NN |

OK 02
OK 04

Tema 3.2. Makpo3Bosttonus.
Bo3HukHOBEHHE W pa3BUTHE >KU3HU
Ha 3eMIIE

Copep:xanue yueOHOTo MaTepuasa

21

MakposBosawuusi. DPopMbl U OCHOBHBIE  HAIpPaBIICHUS
makposBomorin - (A.H. Ceseppuos). Ilytm moctmxenus
ouosornueckoro nporpecca. Coxpanenue OnopazHooOpasus Ha
3emuie.

I'mnore3bl U TeopuM BO3ZHMKHOBEHHUSI KU3HM Ha 3emule.
[TostBieHUS TIEPBBIX KIETOK U UX IBOJIFOIIHSL.

[Tpokapuotsl 1 3ykapuoThl. [IporcxoxaeHs] MHOTOKJIETOUHBIX
opran3mMoB. BO3HHKHOBEHHE OCHOBHBIX [IAPCTB YKAPHOT

OK 02
OK 04
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Tema 3.3. [TpoucxoxneHue
YeJI0BEKa - aHTPOIIOTeHE3

Coneprxanne y4eOHOro MaTepurana

22

AHTpOmoOJIOTHA - Hayka 0 4ejgoBeke. CHUCTEeMaTHYECKOE
HOJOXKEHHE uenoBeka. CXOACTBO M OTJIMYUS 4YellOBEKa C
KUBOTHBIMU. OCHOBHBIE CTaJiMd AHTPOIOIEHE3a. ODBOJIOLHUS
COBPEMEHHOI0 4elloBeKa. YeraoBedeckue pachl U UX €IUHCTBO.
BpemMs u nyTm pacceneHuss 4elnoBeKa Ha  IUIAHETE.
[Tprcnoco0IeHHOCTh YeI0BEKa K Pa3HbIM YCIOBUSIM CPEIbl

OK 02
OK 04

Pa3gen 4. Dxoaorus

18

Tema 4.1 Dxonoruyeckue (GaxTOpbl
U Cpe.Ibl )KU3HH

Cojneprkanne yq4eOHOro MaTepHasia

23

Cpeabl  0o0MTAaHMST  OPraHM3MOB:  BOJHAs, Ha3eMHO-
BO3/JyIlIHAasi, IIOYBEHHAs, BHyTpuopranusmeHHas. ®dusnko-
XMUMHUYECKHEe OCOOEHHOCTH cpell OOUTaHHsS OpraHU3MOB.
[IpucniocoOneHust OpraHU3MOB K JKM3HU B pPa3HBIX Cpelax.
[Tonstne  sxonormueckoro  Qaxropa.  Knaccudukanus
sKkonoruueckux (axropos. IIpaBwio muaumyma 1O. Jlubuxa.
3akon TonepanTHocTH B. Illendopna

OK 01
OK 02
OK 07

Tema 4.2. Tlonynsauus , coo0IIecTBa,
9KOCHUCTEMBI

ConeprxkaHue y4eOHOro MaTepraa

24

JKoJ0rHYecKasi XapaKTePUCTHKA BHAA W TNOMYJSIIUH.
DKoJIOrMuecKasi HUIIa BUAA. DKOJOTMUECKUE XapaKTEPUCTUKHU
nonyJsimur. CooOmiecTBa M AKOCHUCTEMBI. BHOIIEHO3 W ero
cTpyktypa. CBs3M MeXay OpraHu3MaMu B OHOIICHO3E.
CTpyKTypHBIE  KOMIIOHEHTBI  JKOCHCTEMBI:  IPOJIYIIEHTHI,
KOHCYMEHTBI, PEIYLICHTHI.

KpyroBopor BemecTB W TOTOK DJHEPTUM B 3KOCHCTEME.
Tpoduueckue ypoBHI

25

IIpakTuueckoe 3anaTue Ne 6. Tpoduueckue 1enu u ceTu
OcCHOBHbIE TIOKA3aTeNId SKOCUCTEMBI. buomacca u mpoyKuus.
DKOJIOTHYECKHE MUPaMU/IbI UHCel, 0MOMAaCcCChIM SHEPTUH.
[IpaBui1o mMpaMuablI SHEPTUH.

OK 01
OK 02
OK 07
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Pemenuie npakTHKO-OPUHTUPOBAHHBIX PACUETHBIX 3aJJaHUi 110
IIEPEHOCY BEILIECTBA U SHEPTUU B IKOCUCTEMAX C COCTABIICHUE
Tpouyeckux uenen u nupaMmuj Onomaccol M SHEPTUu

4.3. buocdepa - riobanbHas
HKOJIOTHYECKasl CHCTEMa

ConeprxkaHue yu4eOHOro MaTepraa

26

buochepa — kuBas oOosouka 3emun. PazButme
npezcTaBieHuit o 6uocdepe B Tpynax B.1. Bepnanckoro.
O6nactu Ouocdepsl W €€ KOMIOHEHTHL. JKMBOE BEIIECTBO
6uocdeps! u ero GyHKIHH.

3aKOHOMEPHOCTH cyuiecTBoBaHus Ounocheprl. OcoOeHHOCTH
o6urochepsl Kak riI00anbHON YKOCUCTEMBI.

Junamuueckoe paBHoBecue B Ouochepe. Kpyroopotst
BEIIECTB M OWOXMMHYECKHMEe  LMKIBL.  [JoOanbHBIE
9KOJIOTHYECKHE TIPOOIEMbI COBPEMEHHOCTH

OK 01
OK 02
OK 07

4.4 Bnusinue AQHTPOIIOI€HHBIX
(hakTopoB Ha 6nochepy

Cojnepxkanrie yaeOHOrO MaTepHraia

27

AHTpONoOreHHble BO3AeHCTBUSA Ha Omocdepy. 3arps3HeHUs
KaK BUJl aHTPOIIOT€HHOTO BO3/CHCTBUA.

AHTpOTIOTeHHBIE BO3ACHCTBUS Ha aTMochepy. Bo3zaeicTBus Ha
ruapocdepy. BoznelicTBus Ha mutocdepy.

AHTpPOIIOTEHHBbIE BO3JEUCTBUS HAa OMOTHYECKHE COOOIIECTBA.
VriyOneHHO  M3y4aroTcsi  OTXO/IBI, C  ONpEenesICHHOU
npodeccueit cnenuaabHOCThIO

28

IIpakTHyeckoe 3ansaTHe Ne 7. «OTXO/bI IPOU3BOJCTBAY

B mom uucne npogheccuonanvro- opuenmupoganmoe
cooepoicanue npaKmuiecko20 3aHAmusl

[Ipaktuueckoe 3ansaTue «OTXOABI MPOU3BOACTBaY. Ha ocHOBe
dbenepalbHOTO  KJIACCH(UKAIIMOHHOTO  KaTajiora  OTXOJIOB
OTIPEICNIATh KJIacC OMACHOCTH OTXOJOB; arperaTHOe COCTOSIHHE
u pusnyeckyro GopMy OTXO0I0B, 0Opa3yIOIMUXCs Ha pabodem
MECTE Ha JTamax MPOU3BOJICTBA, CBS3aHHBIC C OMpEAeIECHHOU
npodeccueit cnenuaibHOCThIO

OK 01
OK 02
OK 04
OK 07
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Tema 4.5. Bausgaue  coumaibHO-

IKOJIOTHUECKUX (dakTopoB
3JI0POBBSI

Ha

Coneprxanne y4eOHOro MaTepurana

29

IIpakTyeckoe 3ansitme Ne 8. 3gopoBbe U ero
cocrtapisitonue. PakTophl, MOJOKUTEIBHO W OTPHULATEIHHO
BIMSIOIIME Ha OpraHu3M uenoBeka. [Ipobiema TeXHOreHHBIX
BO3/ICIICTBUI HA 3710pOBbs YeJIOBEKA (JIEKTPOMAarHuTHBIE OJIA,
ObITOBass XUMHs, HU30BITOYHbIE WIYMBl, pajdanus U T.IL).
Apnantaniisi opraHu3Ma 4ejioBeKka K (hakTopaM OKpY Karoriei
cpensl. IlpuHimnel GopMupoBaHUs 3A0pOBbE COEperaroiero
noeneHus.  dusnueckas  aKTUBHOCTb U 3/I0pPOBBE.
broxumuueckue acuekThl paliMOHAIbHOIO UTAaHUS

30

JlaGopatopHoe 3ansiTHEe Ne 2

JlaboparopHas paboTa Ha BEIOOD:

1. JlabopatopHas paborta «YMCTBEHHast
paboTOCIIOCOOHOCTE)

OBnaseHue MeTOAaMH OMpeAeNieHUs] IoKa3areneit

YMCTBEHHOM paboTOCTIOCOOHOCTH, 00BsICHEHHE

NOJYYEHHBIX  PEe3yJbTaTOB U ¢dbopmupoBaHue
BBIBOZIOB(IIMCBMEHHO) C HCIIOJIB30BaHMEM Hay4YHbIX
MIOHSTUM, TEOPUU U 3aKOHOB

2. JlabopatopHas pabora «BausHue abHOTHYECKHX
dakTopoB Ha  dYenoBeKa (HU3KHE W  BBICOKHE
TeMIepaTypbl)»
N3yuenne MexaHM3MOB M aJanTallud OpraHMU3Ma
YeJoBeKa K HHU3KMM M BBICOKMM TeMmIepaTypaMm H
00BsICHEHUE HOJTyYEHHBIX pe3yIbTaTOB u
¢dopmupoBaHue BBIBOJIOB(ITICHBMEHHO) c
UCIIOJIb30BAaHUEM HAyUYHbIX IOHATUI, TEOPHH U 3aKOHOB

B mom uucne npogeccuonanvro-opueHmuposanHtoe
cooepoicanue 1ab60pamopHo20 3aHAMUsL

B kauecTBe TpPUITEPOB CHUXKAIOIIKUX pabOTOCIOCOOHOCTD

OK 02
OK 04
OK 07
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HCIIOJIB30BAaTh YCJIOBUSA OCYHICCTBJICHUA HpO(bCCCHOHaHBHOfI
ACATCIIBHOCTH: IIIYM, TEMIIEpATypa, (I)I/I3I/I‘leCKa}I Harpyska u
T.O.

KonrtpomnbHas padora

31

Kontpoabnas padora Ne 3. TeopeTrueckue acneKThbl
9KOJIOTHUHU

IIpogdeccnonaIbHO-OPHEHTHPOBAHHOE COJIePKaAHUE (COIepPKaAHNe MPUKJIATHOTO MOTYJIs1)

Pa3gen 5. BuoJiorus B ;KM3HHU

Tema 5.1.buoTexHOIOTHS B KU3HU
KaXKII0T0

ConeprxkaHue yu4eOHOro MaTepraa

32

IIpakTHyeckoe 3ansaTue Ne 9. BHOTEXHOJOTHs Kak HayKa U
npou3BoACTBO.  OCHOBHBIE  HAallpaBIEHHUS  COBPEMEHHOMU
OMOTEXHOJIOTHH. MeTtonanl OMOTEXHOJIOTUH. OOBEKTHI
OMOTEXHOJIOTHU. DTHKA OMOTEXHOJOTHYECKUX U T€HETHUYECKHX
JKCIIEPUMEHTOB.

[IpaBuna moucka M aHamm3a OMOIKOJIOTHYECKON HMH(pOpMAIUU
U3 Pa3IMYHBIX KMCTOYHMKOB (HayyHas M y4eOHO- HayuHas
JUTEpaTypa, CpesICTBA MacCOBOI MH(pOpMAIIHH,

ceTh VIHTEpHET U apyrue)

33

IIpakTHyeckoe 3ansatue Ne 10. PasButue npoMBIIITIEHHON
OMOTEXHOJIOTHI U ee MPUMEHEHHUE B KU3HU YeJIOBEKa, MOMCK U
aHamu3 MHPOPMALMU M3 PA3IMYHBIX MCTOYHHUKOB (Hay4yHas U
y4eOHO-  HayyHas  JUTEparypa, CpeIACTBAa  MacCOBOM
UH(OPMALIMU O PAa3BUTUH MPOMBIIIJICHHOW OMOTEeXHOIOTUH (110
TpyIIIam).

OK 01
OK 02
OK 04

B mom uucne npogeccuonanvbHo - opueHmuposanHoe
cooepoicanue NpaKmuyecKo20 3aHamus

Tema 5.2. buorexHojgoruu B
MPOMBIIICHHOCTH

34

IIpakTHyeckoe 3ansitue Ne 11. Pa3Butue mnpoMBIIITIEHHON
OMOTEXHOJIOTHU U €€ IPUMEHEHHUE B )KU3HU YEJIOBEKA, MOMCK U
aHaM3 WHPOPMALUU M3 PA3IMYHBIX MCTOYHHKOB (Hay4Has U
yueOHO-HayuHas JuTepaTypa, CpeacTBa MaccOBOHU

OK 01
OK 02
OK 04
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uHpopMmauuu, cetb UHTEpHET U Apyrue)
Kelicel Ha aHanu3 uMH(OPMALUK O PAa3BUTUHU MPOMBIIUIEHHON
OMOTEXHOJIOTHH (10 FpyIIam)

35 IIpakTHyeckoe 3ansaTue Ne 12. 3amuTa Keiica: 2
[IpencraBieHue pe3ysibTaTOB pEIICHUs KEMCOB (BBICTYIIEHHUE C
MpPe3CHTALNECH)
B mom uucne npogheccuonanvro - opuenmuposanroe
cooepaicanue NpaKmuyecKo20 3aHamus
[Ipomexxytounas arrectauus 10 | AudPepeHuupoBannbiii 3auer 2
JUCHUILIMHE
Bcero: 72
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3. YCJIOBUSI PEAJTU3AIIAN ITPOTPAMMBI YUEBHOM
TV CTMTLIAHBI

3.1.Tpe0oBaHus1 K MUHUMAJIbHOMY MATEPUATIbLHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Kabuner «buosnorun», OCHaIIEHHBIM 00OpyJIO0BaHUEM: MeOeNb, T0CKa,
MeJl, HarsIAHble 1MOocoOuss (KOMMIOHEHThl Y4eOHBIX TaOJull, IIJIaKaTOB),
TEXHUYECKUMU  pEJACTBaMU  OOydYeHHs:  KOMIIBIOTEp C  YCTpOMCTBaMu
BOCIIPOU3BEJICHUSI 3BYKa, MPUHTEP, MYJIbTUMEANA-TIPOSKTOP C SKPAHOM, YKa3Ka-
MIPE3EHTEP IS PE3CHTALUMN.

JlaGoparopus, ocHaleHHast 000pYI0BaHUEM ISl TPOBEACHUS 3aHATHIA:

MUuKpOCKOIIbI, CEKyHAOMEP, TOHOMETP, JJabopaTopHas nocyaa (MpoOupKH,
TIOJICTaBKH JIUIS TPOOUPOK, MUHIIETHI, ITECOK, CTYIKHU C MeCTUKaMH, IPEAMETHBIC U
MOKPOBHBIC  CTEKJAa, CTEKISHHBIE  IMaJIOYKH,  IPEHapoOBaJIbHBIC  WIJIHI,
dbunbTpoBanbHas Oymara ( candeTku), CTakaHbl) TUNEPTOHUYECKUM pacTBOP
xjopuna Hatpusi, 3%-HBIM pacTBOp NEPOKCHAA BOJOpPOJA, pPacTBOp Homa B
HOMMCTOM K|, TJIUIEPUH, KIIYOHU KapTodeis, JUCT AJI0JeH KaHAJACKOH, TII0
psiOMHBI OOBIKHOBEHHOM ( psAOUHBI WM TOMaTa), YK pemyaThlii, pa3Be/ICHHbIC B
BOJIE JPOKIKHU)
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4. AHOOPMAILIMOHHOE OBECIHHEYEHUE OBYUYEHUA

4.1 OCHOBHBIC YJICKTPOHHbIE U3IAHMS:
O-1. buonorus: 10-i kimacc: 0a3oBbId ypoBeHb : yueOHuUK / B. B.

[Taceunuk, A. A. Kamenckuii, A. M. PybuoB [u ap.] ; mox pemakumeit B. B.

[Taceynuka. — 5-e usa., crep. — Mocksa : IIpocBemienne, 2023, — 223 ¢. —
ISBN 978-5-09-103624-4. — TekcT : »neKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/334994 (nata

obpamenus: 23.01.2024). — PexxuMm qoctyma: uist aBTOPHU3. MOJIH30BATEICH.

O-2. buonorus: 11-ii kimacc: 06a3oBbIli ypoBeHb : yueOHuUK / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PyOuoB [u ap.] ; mon pemakuueit B. B.

[Taceunuka. — 5-e usa., crep. — Mocksa : IIpocBemenne, 2023. — 272 ¢c. —
ISBN 978-5-09-103625-1. — TekcT : 35eKTpoHHBIHN // JlaHb : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/334997 (nata

oOpamienus: 23.01.2024). — Pexxum gocTymna: ajis aBTOpU3. T0JIb30BaTEIEH.

4.2 lonoJHUTEIbHbIE HCTOYHUKH:
JI-1. MamonToB, C.I'. O6mast 6nosyorus: Yde0. s CTYJASHTOB CPEITHUX

npod. yueb. 3aBeaenuii / C.I'. MamonToB, B.b. 3axapos. — 8-e uzz., crep. — M.:
Bricm. mk.; 2007. — 317 c.: nin.

J1-2. 3axapos, B.b. O6mas 6uonorus: Yue6. mis 10-11 ki
obmieoOpazoBar. Yupexaenuii / B.b. 3axapos, C.I'. MamonToB, H.1. Conun. —
M.: Ipoda, 2003. — 624 c.: un.

I-3. Bcsa Owuonorus. CoBpemeHHass OWOJOTHs, CTaTbd, HOBOCTH,
oubnuoreka [DnexkTpoHHbIH pecypc]. — Pexum  goctyma:  www.url:
https://www.sbio.info/. — 19.01.2024.

J1-4. TenekoMMyHHUKAITMOHHBIE BUKTOPHHBI 10 OMOJOTUNA — KOJIOTHH Ha
cepepe BopoHexkckoro yHuBepcuTeTa [DIEKTPOHHBIM pecypc]. — Pexum
noctyna: www.url: https://biology.ru/. — 19.01.2024.

J-5. JIng Tex, KTO y4yuTCd caM M YYUT APYTHUX; OYHO M JUCTAHIMOHHO,
OMOJIOTMH, XUMHUHU, JPYyTUM NpeAMeTaM [DNeKTpoHHbIM pecypc]. — Pexum
nocrymna: www.url: http://www kozlenkoa.narod.ru/ . — 19.01.2024.
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5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
JANCIUTIJINHBI
KoHTpons u olleHKa pe3yJbTaTOB OCBOCHUSI Y4YEOHON JUCIUIUIMHBI

PACKPBIBAKOTCA

yepe3

AUCHUIIIIMHAPHBIC

pe3ybTaThl,

HAIIpaBJICHHBIC HA

dbopmupoBaHrue OOMMX M MPOPECCHOHANBHBIX KOMIIETEHIIMA MO paszienaM Hu

TEMaM COJIepKaHusl y4eOHOTO MaTepHaia.

Oo6mme/nmpodec-
CHOHAJIbHBbIE
KOMIIeTeHIIH T

Pazngen/Tema

Tun oueHOYHbIX MEPONPUATHH

Pasnen 1. Kierka-
CTPYKTYpHO- (DYHKIIMOHAIBHAS

€ANHNIIA ) KUBOI'O

KonTponbHas pabota «

MounexyIapHbIT YPOBEHb

OopraHu3alru KUBOI'0»

OK 02

buonorus xak Hayka. OOmas
XapaKTEPUCTUKA KU3HH

3anojiHEHHEe Ta0aUIBl C  OIHCAHUEM
METOZ0B MHKPOCKOITMPOBAHUS
JIOCTOMHCTBaMU A HEIOCTaTKaMH.
3anonHeHne TaOJIHIIBI «Bxmag

YUYCHHBIX B pa3BUTHUC Oouonorun  »

C HX

3amoNHeHHe CpPaBHUTEIHHOU TaOIUIIBI
CXOJCTBO M pa3iu4uMe >KUBOTO U HE
SKUBOTO

OK 01
OK 02
OK 04

CTpyKTypHO-
byHKIIMOHATIbHAS OpraHU3aIIHs
KJIETOK

OnenuBas JAMCKyCCHsl IO BONpOCaM
nexkuu Pa3paboTka MEHTaIbHON KapThl
no Ki1accUpUKAMM KJIETOK M HX
CTPOEHUIO Ha IPO- U 3yKapUOTUUECKUX
U 10 IapcTBaM B MHUpE TIpynmnax
Brimonnenue u 3amuTa 1a00paTOPHBIX
pabot: « CrpoeHue KiIeTKu(pacTeHus ,
KUBOTHbIE, TpuUOBI) M  KIETOYHBIE
BKJIIOYEHHUS (KpaxMmas, KapOTHHOW[BI,
XJIOPOTIIACTHI, XPOMOILIACTHI)»
[IpakTuyeckoe
[IpencraBineHne yCTHBIX COOOLICHUH C

HpCSGHTaHI/ICI‘/’I , HNOATOTOBJICHHBIX IIO

3aHATHUC.

NEPCUYHIO HCTOYHHUKOB,

PCKOMEHOOBAHHBIX IMTPEIIOAaBaTCIAM

OK 01
OK 02

CrpykTypHO-
(GYHKIHOHATIbHbIE
HaCJIEICTBEHHOCTU

bakTopsI

@pOoHTANBHBI  ONpPOC

Pemenus

pa3zpaboTka
3amad = Ha
TIOCJIeIOBATEIBHOCTH

riioccapus

OIIpCACIICHUC
HYKJIICOTUI0B, aMUHOKHUCIIOT B HOPMEC U
B cJy4dac N3MCHCHUA
IOCJICA0BATCIBHOCTHU

JIHK

HYKJICOTHI0B
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OK 02

O0MeH
npeBpalicHue
KJIETKHA

BEILECTB u
SHEPruu B

@poHTaNBHBIM  ompoc  3amnoJIHEHHE

CpPaBHUTEIBHOM TaOIHIIBI

XapaKTepUCTHK THIa 0OMEHA BELLIECTB

OK 02
OK 04

JKU3HEHHBIN ITHKII
Muto3. Meiio3

KICTKU.

OO6cyxnenue
Pa3pabotka
KU3HEHHOTO LIUKJIa

II0 BoOIIpoCaM JICKIUHU
JICHTBI BpPEMCHU

Paznea 2.Ctpoenue u
(pyHKIMHU opraHu3Ma

Konrponsnas  pabora  «Ctpoenue

OpraHu3Ma

OK 02

CrpoeHue opranusma

OnenuBaemasi muckyccus Pazpabotka
MEHTaJILHON KapThl TKAHEH, OpPraHOB U
CHCTEM OpraHoB OpraHU3MOB
JKUBOTHBIC, UYEJIOBEK) C

XapaKTepUCTUKON  HX

(pactenus,
KpaTKOU
byHKIMI

OK 02

Dopmsbl Pa3sMHOXEHHUS

OpraHU3MOB

@poHTAJIBHBIN  OIpoC 3anonHeHue
TaOJIMLBI C KPAaTKOM XapaKTepUCTHKOU
u npumepamu  (GopM  pa3MHOXKEHHUS

OpraHnu3mMoB

OK 02
OK 04

Omntorenes pacTeHUH,
KUBOTHBIX U Y€JIOBEKa

PazpaboTka  J€HTBI  BpeMEHH C
XapaKTEPUCTUKON 3TallOB OHTOIEHE3a
OTHEIBHOM TIpYyINIIONM JKUBOTHBIX U
yeroBeka 1o Mukporpymmam Tect/
JKuzHeHHBIX

onpoc  CocraBieHue

[TUKJIOB pacteHuid 1O  OTAeNaMm

(MOXOBI/IJIHI)IG, XBOIICBHUAHBIC,
MMarTOPOTHUKOBUJIHBIC,

IMOKPBITOCEMCHHBIC

T'OJIOCEMCHHBIC,

OK 02
OK 04

3aKOHOMEPHOCTH
HacJeJOBaHUs

Pa3pabotka rioccapusi DpoHTalbHBIN
onpoc Tecr mo Bompocam JeKIUH
Pemennss 3agau  Ha oOmNpeneleHHbIE
BEPOATHOCTHU BO3HUKHOBCHUSA
HaCJICACTBCHHBIX IMPU3HAKOB npu
MOHO-, - [JH, - TOJUTHOPUIHOM U
aHAJIM3UPYIOIIEM
COCTaBJIEHUE TEHOTHUIHMYECKHX CXEM

CKpCIIMBaHUA

CKpCIUIMBAHUU,

OK 01
OK 02

CreniaJibHOE  HACJIEJOBAHUE

IPU3HAKOB

Tect

Pa3pabotka rimoccapusi Pemenus 3amau

Ha OINPEJIECIICHHBIE BEPOSATHOCTH
BO3HUKHOBEHUS HACJIECTBEHHBIX
IIPU3HAKOB npu CLIEIIJICHHOM
HACJICIOBaHNH, COCTaBJICHUE
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TCHOTUIIMYCCKUX CXCM CKPCIIMBAHUA

OK 01 3aKOHOMEPHOCTH Tect. Pemenne 3agau Ha onpenencHUe
OK 02 W3MEHYHUBOCTH THMa MyTalHu npu nepenaye
OK 04 HacJIeICTBEHHEIX MPU3HAKOB,
COCTaBJICHUE TE€HOTUIIMYECKHX CXEM
CKpELMBAHUS
Pa3nen3.Teopus 3Bosonun Koutposnbnas pabota « Teoperuueckue
ACIEKThI 3BOJIIOIIMM KU3HU Ha 3eMJIE»
OK 02 Hcropus HBOJIOLMOHHOTO | DpOHTANBHBIA  ompoc  pa3paboTka
OK 04 y4eHusi. MUKPOIBOIIOLMS rioccapus TEPMUHOB Pazpabotka
JICHTBI BpEMEHU pa3BUTHA
OBOJIIOLMOHHOTO YUEHUS
OK 02 MHuUKpO3BOTOLIHS. OrneHuBaeMas JIACKYCCHSA:
OK 04 Bo3HUKHOBEHME M pPa3BUTHE | UCIIOJIb30BaHUSA apryMEHTOB,
YKU3HU Ha 3emiie OuonoruuecKon TEPMHUHOJIOTHH |
CHUMBOJIUKHI JUTSt JI0Ka3aTesIbCTBa
poacTBa OpraHU3MOB pa3HbIX
cucTeMaTHuecKux Tpynn PaspaboTka
JICHTBI BpEMEHU BO3HUKHOBEHUS
JKU3HU Ha 3emiie
OK 02 [Ipoucxoxnenue — denoBeka | OPOHTANBHBIN OMPOC Pa3zpabotka
OK 04 AHTPOIOTECHE3 JIGHTBl BPEMEHU MIPOUCXOKICHUS
YyeJoBeKa
Pa3nea 4. dxosorus
OK 01 Okonorndyeckne (akropel u | TecT Mo 3KOIOrMYECKHM (aKTopaM u
OK 02 cpenbl KU3HU CpesaMm KM3HU OpraHU3MOB
OK 07
OK 01 [Tonynsmmst  , cooOmectBa, | CocTaBiIeHUs  CXeM KpyroBopoTta
OK 02 SKOCUCTEM BEIIIECTB, HCIOIb3Ys MaTepuaIbl
OK 07 JEKLIUU Pemenune IIPAKTHKO-
OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUI
[0 NEPEHOCY BEIIECTBA U DHEPIHM B
HKOCUCTEMAX c COCTaBJICHUE
Tpouueckux Lemned W NHUpPaMUJ]
O1oMacchl U SHEPTUU
OK 01 buocpepa —  rmobambhas | OnenuBaemas nuckyccust Tect
OK 02 3KOJIOTUYECKAs CUCTEMA
OK 07
OK 01 Bnustaue anTponoreHHsix | Tect Ilpakrtuueckas padora « OTXoAbI
OK 02 dakTopoB Ha Ouochepy MIPOU3BOJICTBA
OK 07
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OK 04

OK 01 Bnustaue couuanbHO- | OueHuBaemasi auckyccusi BrimonHenus

OK 02 9KOT0JIOTHYECKUX (haKTOPOB Ha | JabopaTopHO paboOThl  Ha BBHIOOD:

OK 07 3I0POBBE YETIOBEKA «YMCTBEHHass  pabOTOCIIOCOOHOCTHY,
«Bnusiane abuornyeckux (pakTopoB Ha
YyeJ0BeKa(HU3KUE u BBICOKHE
TEMIIEPATYPbI)»

Paspnen 5. buoJiorus :Ku3sHu 3amura Keiica: [IpEeCTaBICHUE

pe3yJIbTaTOB KEWCOB (BBICTYIUIEHHE C
MIPE3CHTAIINECH )

OK 01 buorexHomorn B KU3HU | BeimosHeHHss — Keilca  Ha  aHaIu3

OK 02 KaXKJI0r0 UH(POPMALIUU O HAYYHBIX JOCTHIKEHHUIX

OK 04 B 00JIaCTH T'CHETHYECKHUX TCXHOJIOTHH,
KJIETOYHOW  MHXXEHEpUH,  IHILEBbIX
ouorexHosornii (WO  rpynmnam),
[IPEJICTABICHUE PE3YJITATOB PEIICHUS

OK 01 [IpomblnienHast OnorexHuka | BemmonHenwe — kelica  Ha — aHanu3

OK 02 uHhopmanuu u pa3BUTHH

OK 04 MIPOMBIIIIICHHOM OMOTEXHOJIOTHI(TIO
rpynmnam), IpeicTaBiIeHUe pe3yJIbTaTOB
pELIEHUs KEWCOB

OK 01 ConuanbHO-3THYECKHE BelmmonnHenne  kefca  Ha  aHauu3

OK 02 aCHeKThl OMOTEXHOJIOTUI uHpopMaluu 00 ATHYECKHX acHeKTax

OK 04 pa3BUTHSL OMOTEXHOJIOTHI(TI0 rpymnnam),
MIPEJICTAaBJICHUE PE3yJIbTaTOB PEIICHUS
KelcoB

OK 01 BrimosmHenne — keiica  Ha  aHAIM3

OK 02 uHpOpMaLUU 0 pa3BUTHUA

OK 04 OMOTEXHOJIOTUH C IPUMEHEHUEM
TEXHUUYECKUX cucTeM(Io  Trpymnmam),

MPEJCTABICHUE PE3YJbTATOB PEIICHUS
KEWCOB
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JUCT UBMEHEHUM Y TONMOJITHEHU, BHECEHHBIX B
PABOYYIO NIPOI'PAMMY

Ne HU3MCHCHUSA, J1aTa BHCCCHUSA, Ne CTPpaHuIbI C U3SMCHCHUEM

BbL10 CraJgo

OcHoBanue:

IMoanucek JIUIA, BHECHICT0 UBMCHCHUSA
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