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1014), ¢ yyeromM mnpuUMEpHOH pabodelr MporpamMmbl  00IIE00pa30BATEILHOM
muctutinHel - «buomorusy s mpodecCHOHANBHBIX  00pa30BaTENbHBIX
opraHu3amuii, a Takke ¢ yderoM (enepasbHOr0 TrOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJAApTa CpeaHero MnpodecCHOHATBHOTO O0pa30BaHUS T10
npodeccur 35.01.30 MammHUCT J1€C03aroTOBUTEIBHBIX U TPEJIICBOYHBIX MAIIHH.
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1. MACIHIOPT PABOYEM ITPOT'PAMMBI YUEBHOM JJUCHUTLTAHBI

O/.11 buojorus

1.1. O6aacTh NpUMEeHEeHUs MPOrPaMMBbl Y4eOHOW AU CIUTIIHHBI

[Iporpamma yuebHoit auciumuabl  OJ[.11 buosorus sBIsieTCS 4YacThiO
00111€00pa30BaTeIbHOTO  IMKJAa  O0pa3oBaTebHON  MPOrpaMMbl  CPEIHETO
1po(hecCuOHATBLHOTO o0Opa3oBaHMUS: — IPOrpaMMBI MOJITOTOBKHU
KBaIM(UUMPOBAHHBIX pabounx, ciayxanmx (manee—IIIIKPC) mno mnpodeccun
CpEeIHETO po¢heCCHOHAIBHOTO 00pa3oBaHUs: 35.01.30 MamuHuCT
JIECO3arOTOBUTEIBHBIX U TPEJIEBOYHBIX MAIIIHH.
1.2. Mecto y4eOHOIl JUCHUIUIMHBI B CTPYKType 00pa3oBaTeIbHOI
MporpaMMbl

O6mieobpazoBaTeabHas IUCLUILIAHA SBJISIETCS JTUCLMIITUHON

00111600pa30BaTEIbHOTO y4€OHOr0 IMKJIA B COOTBETCTBUU C TEXHUUYECKUM
npoduneM npodhecCHOHATBHOTO 00pa30BaHus.
ObmeoOpa3oBaTenbHas AUCIHUIUIMHA OTHOCHTCA K MPEAMETHON obsacTu

®I'OC cpennero obiero oopazoBanus buonozusi.

YpoBeHb 0CBOEHUST 00111€00pa30BaTEIBLHON JUCIUIUIMHBI B COOTBETCTBUHU C

®I'OC cpennero obmiero oopa3zoBaHusi — 0a30BbIH.
N3yuenue

001eo0pa3oBaTeIbHOM

IUCHUTUIAHBI

3aBCPIIACTCA

IIPOMEKYTOUHOM arTectanuen B popMme ouggepenyuposannoco 3auema B paMKax
ocoenus [IITKPC na 6a3ze ocHOBHOTO 00111eTO 00pa30BaHMUs.

1.3. Pe3yabTaThbl 0CBOCHUSA Y4e0OHOM TMCUMILIMHBI

OcBoenue conaepkanusi 0011€00pa30BaTEIbHON Y4E€OHON JUCHUTUIUHBI

OH.11 buomorus oOecnednBaeT MOCTIKEHHE OOYYarOMIMXCS — CIEAYIOUINX
pe3yJIbTaTOB:

Komu [Inanupyemsle pe3ysIbTaTbl OCBOCHUS AUCLIUIUIMHBI
HAaMMCHOBAHUC
(bopMupyeMbIX O61me JlucuuninuHapHbie
KOMIIETCHIIUI

OK 01. Beibupats
CHOCOOBI PeLIeHUs
3ama4
npodeccuoHaIbHO
U IeATEeNbHOCTHU
MMPUMCHHUTCIILHO K
pa3IMYHBIM
KOHTEKCTaM

B gactu Tpy10BOrO BOCIIUTAHHUS:
- TOTOBHOCTb K Tpydy, OCO3HAHHUE
IIEHHOCTH MacTePCTBa, TPYAOIIO0HE;

- TOTOBHOCTH K aKTHUBHOH

JCATCIIBHOCTH TEXHOJIOTHYSCKON |

COLIMaIbHOMI HAaIMpaBJICHHOCTH,
CIOCOOHOCTh MHUIIMHAPOBATH,
HJ'IaHI/IpOBaTI: nu CaMOCTOATCIBbHO

BBITIOJIHATH TaKyIO 1€ATEIbHOCTD;
- HHTepeC K Ppa3Iu4HbIM cdepam

c(hOpMUPOBAHHOCTh 3HAHUH O MecTe
U poiu OWOIOTHH B
HAYYHOTO 3HaHWS, (PYHKIIMOHAIBHOM
IpPaMOTHOCTH
pelIeHsI )KU3HEHHBIX TIPO0IeM;

c(hOpMHUPOBAHHOCTH

CUCTEMC

yeloBeKa TUTSE
YMEHHUSI
coJiepKaHue
OCHOBOTIOJIATal0NUX OMOIOTHYECKUX

pacKpbIBaTh

TCPMHUHOB u MOHSATHH: KH3HBb,

KJIETKa, TKaHb, OpraH, OPTaHU3M,
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po(hecCHOHANTEHOM IS TEILHOCTH,

OBiageHue YHUBEPCAITbHBIMU
y4eOHBIMU O3HaBaTeJIbLHBIMHU
NENCTBUSIMU:

a) 0a30BBIC JTOTUUECKHE ICUCTBUS:

- CaMOCTOSTEILHO (OPMYJIUPOBATH H
aKTyaJIu3upOBaThH npo0emy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIWBaTh  CYIIECTBEHHBIH
OpU3HAK  WJIA  OCHOBaHUS IS
CpaBHEHUS, KI1acCU(UKALIUN u
000011IeHHMS;

- ONpenemnsATh IEIH JIeATeIbHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU HX

JOCTH>KECHHS;

- BBUIBJISITh  3aKOHOMEPHOCTH U
IIPOTUBOPEYUSI B PACCMATPUBAEMBIX
SIBJICHUSIX;

- BHOCHUTD KOPPEKTUBBI B
JeSATEIbHOCTD, OIICHUBATh
COOTBETCTBUE PE3YIbTATOB  LEISM,
OLICHUBATh  PHUCKH  MOCIEACTBUUI
JeATEIbHOCTH;

- pa3BHBAaTh KPEATUBHOE MBIIIJICHHUE
IIPH PEIICHUH )XU3HECHHBIX TPOOIeM

0) 0a3zoBBIC  HMCCICAOBATCIIBCKUC
JIEVCTBUS:

yuebHo-

MPOEKTHOMN

- BIQJE€Th  HABBIKAMU
HCCIIEIOBATEIIbCKOM U
NeSITeNIbHOCTH,
paspenieHus npooiem;

- BBISIBJISITH ITPUYMHHO-CJIEICTBEHHBIE

CBS3M M aKTyalM3UpOBaTh 3ajady,

HaBBIKaMU

BbIZIBUI'aTh THUIIOTC3Y €€ PCHICHUA,
HaxoauThb APTYMCHTBI

JI0Ka3aTelIbCTBA CBOUX YTBEP)KICHMIA,

TUTST
3a/laBaTh TapaMeTpbl W KPUTEPUHU
pelIeHus;

- aHANM3UPOBATh MOJYyYEHHBIE B XOJ€
pelieHus 3a/1a4uu pe3yNIbTaThl,
KPUTHYECKU OLICHUBATH
JIOCTOBEPHOCTb, IIPOrHO3UPOBATH

nux

N3MCHCHHUC B HOBBIX YCJIOBUAX;

- YMCTb NEPCHOCUTL  3HAHUA B

MO3HABATCIBbHYI0O W  IPAKTUYCCKYIO

BUJ,  TOMYJSIHSA,  OKOCHCTEMA,
ouoneno3, Ouocdepa; MeTabOIU3IM
(oOMeH BemiecTB M TpeBpalleHUE
SHEPIUM), roMeocTas
(camoperymsanus), OMOCHHTE3 OelKa,

CTPYKTypHasi OpraHu3alus >KUBBIX

CHUCTEM, JTUCKPETHOCTD,
camMOperyJIsius,
CaMOBOCIIPOU3BE/ICHNE
(penpoaykiusi), HaCJIEICTBEHHOCTbD,
W3MEHUYUBOCTh, 3HEPTr03aBUCHUMOCTb,
pocT W pa3BUTHE, YpOBHEBas
OpraHu3alus;

c(hOpMHUPOBAHHOCTH YMEHUS
pacKpbIBaTh coJiep)kaHue

OCHOBOIIOJIararommux OMOIOTMYECKUX

TEOpPUd U THUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOH,
3BOJIIOLIUOHHOM, IIPOUCXOXKICHUS
KU3HU U YEJIOBEKA;

c(hOpMHUPOBAHHOCTH YMEHHUS
packpbIBaTh OCHOBOIIOJIArAF0 e
OHMOJIOTHYECKHe 3aKOHBI u

3akoHomepHoctu (I. Mennens, T.
Moprana, H.M. Basunoma, DO.
lexkens, ®. Mromnepa, K. bapa),
TPaHUIBI WX TOPUMEHUMOCTH K
’KHBBIM CHCTEMaM;

MPUOOPETEHUE OMNbITa MPUMEHECHUS
OCHOBHBIX METOJIOB Hay49HOTO
MMO3HAHUS, HCITOJTB3YEMBIX B
Onosornu: HaOJIONEHUS U OIMUCAHUSA
KUBBIX  CHCTEM, TMPOIECCOB H
SIBJICHUIA; OpraHu3anuu Hu
IIPOBEICHUS OMOJIOTUYECKOTO
IKCIIEPUMEHTA, BBIJIBHOKCHUS
TUIIOTE3, BBIIBICHUS 3aBUCHMOCTH

MCKAY UCCICAYCEMBIMH BCIMYMHAMMU,

O00BsICHEHUS MOJTy4YEHHBIX
pe3ynbTatoB ¥ (GOPMYIUPOBAHUS
BBIBOJIOB c HCIIOJIb30BaHHUEM
HAy4YHbIX  TOHSTUH, TEOpHUH H
3aKOHOB;

c(hOpMHUPOBAHHOCTH YMEHHUS

BBLACIIATHL CYIICCTBCHHBIC INPU3HAKHU
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00J1aCTH KU3HEIEATEIIbHOCTH;

- YMETb HHTETPUPOBATH 3HAHUA H3
Pa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIJIBUTaTb HOBBIC HUJIEU, IIPEAJIaraTh
OPUTMHAJIIBHBIC MOIXO0AbI U PELICHUS;

- CIIOCOOHOCTH HMX HCIOJIL30BAHUS B
II03HaBaTEIbHOU u COLIMAILHOMI
MIPAKTUKE

BUPYCOB, KIETOK TIPOKAPUOT U
9yKapHoT; OTHOKJICTOYHBIX u
MHOTOKJIETOYHBIX OpPTraHHU3MOB,
BHUIOB, OMOI'€OIICHO30B U YKOCHUCTEM;
OCOOEHHOCTH TPOIECCOB OOMEHa
BEILIECTB M TMPEBpAIICHUS SHEPTHUHU B
KJIETKE, dboTocuHTE3A,
MJIACTUYECKOTO M SHEPreTUYECKOTro
oOMeHa, XEMOCHHTE3a, MHUTO3a,
Mei03a, OIJIOJOTBOPEHMUSI, PA3BUTHS
U Pa3MHOXKEHUS, WHIUBUAYATHHOTO
pa3BuTusi opraHu3Ma (OHTOreHe3a),

O0pBHOBI 3a CYIIIECTBOBAHME,
€CTECTBEHHOTO otbopa,
BH1000pa3oBaHMs,

MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K
cpene oOuTaHus, BIIMSTHUS
KOMITOHCHTOB IKOCHCTEM,

AHTPOIIOTCHHBIX U3MEHCHUHU B
JKOCHUCTEMAaX CBOEM  MECTHOCTH,
KpyroBopoTa BEIIIECTB u
MpeBpaIieHNe YHEPruu B Onocdepe;
c(OpPMUPOBAHHOCTh YMEHUS peIIaTh
OMOJIOTMYECKHe 3a/layH, COCTaBISATH
TeHOTUITHYECKHE CXEMBbI
CKpCHIMBAHUA [JIA pPa3HbIX THUIIOB
HacCJIC10OBaHUA IMPHU3HAKOB y
OpraHnu3mMoB, COCTAaBJIATH CXEMbI
MepeHoca BEIIECTB W JHEPrUU B
HKOCHCTEMAX (uenu MUTaHUS,
TTUIIEBHIE CETH)

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpeICTBA MOKUCKA,
aHaJM3a u
UHTEPIIpETALNN
uHpOpPMaLIUHU U
nH(pOpMaIMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHEHUS
3ama4y
poQeCCHOHATBHO
U IeATeIbHOCTHU

B o0mactm 1leHHOCTH  HAy4YHOTO
MO3HAHMS:

- ¢(hopMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAyKH 51
00I11eCTBEHHOM MPAKTHUKH,
OCHOBAaHHOTO Ha JHaliore KyJIbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B OJHUKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOW M
YUTATENIbCKOM KYIbTYpBI KaK CPECTBA
BSaHMOI[eﬁCTBHH MCXKAY JIOJbMU U
IMMO3HAHHWA MUPA,

- OCO3HAHME IICHHOCTH Hay4HOHN

c(hOpMHUPOBAHHOCTH yMEHUH
KPUTHYECKH OLICHUBATh
uHpOpMaIIHIO OMOJIOTHYECKOTO
cojiep KaHus, BKJTIOYAIOLITYIO
MCCBAOHAYYHBIC 3HaAHUA u3

pa3NMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBoi umH(MOpMAIUU, HAyYHO-

TIOITYJISIPHBIE MaTepHabl);
WHTEPIPETHPOBATH STHYECKUE
aCIIeKTHI COBPEMEHHBIX
HCCIICAOBAHUI B OMoJIOruH,
MEIUINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh ro0anbHbIC
9KOJIOTMUECKHE poOIEeMbI
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JIeATEIbHOCTH, TOTOBHOCTb
OCYILIECTBIIATh IIPOCKTHYIO 51
UCCIIENOBATEIBCKYI0  JI€ATEIIBHOCTD
WHJUBUIyaJIbHO U B IPYIIIIE;

Osnagenue YHUBEPCATHHBIMHU
y4eOHBIMU [MO3HAaBaTEILHBIMU
NIEUCTBUSIMU:

B) paboTa c nHpopMaIuei:

- BIAJETh HAaBBIKAMU TOJYYCHHUS
UHPOpPMALIUK M3 MCTOYHUKOB Pa3HBIX
THUIIOB, CaMOCTOSITEITLHO
OCYILECTBIISATh TIOUCK, aHams,
CHCTEMATH3aIMI0 M HWHTEPIPETAIHIO
WHPOpPMALIMK  PA3JMYHBIX BHIOB U
dbop™M mpeacTaBIeHNUS,

- CO3/1aBaTh TEKCTHl B Pa3IMYHBIX
dbopmarax C ydyeToM Ha3HAYCHUS
UHpOpPMALIUK U IIeNICBOW ayAUTOPHH,
BBIOMpass ~ oNnTUMalbHyl0  (opMmy
NPECTAaBICHUS U BU3yaIH3alllu;

- OLIEHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh  WH(OpPMAIMU,  ee
COOTBETCTBHUE MPABOBBIM U MOPAITBHO-
THYECKUM HOpMaM;

- UCTIOJTb30BaTh cpencTa
UH(POPMALIMOHHBIX "
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH B

pPCIICHUN KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX n
OpraHU3aIMOHHBIX 3ama4 C
COOTIOIEHUEM TpeboBaHUH
SPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pecypcocOepeKeHus,

MMpaBOBbIX MW JTUYCCKHUX HOPM, HOPM
UH(POPMALIMOHHOM 6€30MacHOCTH;
- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U

3aILUTHI uHpopManuy,
nH(pOpMaITMOHHOM 0e301acHOCTH
JUYHOCTH

COBPEMEHHOCTH, (OPMHUPOBATH TI0
OTHOLICHUIO K HHUM COOCTBEHHYIO

MTO3HIIUIO;
c(hOpMHUPOBAHHOCTh YMEHHHA
cOo3/1aBarh COOCTBEHHBIE
MMACbMEHHBIC W YCTHBIC COOOIICHHUS
Ha OCHOBE OMOJIOrHYEeCKOM
nHpOpMaITHN u3 HECKOJIbKHX
HCTOYHUKOB, IPaMOTHO

HCIIOJIB30BaTh NOHATUIHBIA anmapar
ouosorun

OK 04.
O dexTuBHO
B3alMOJICHCTBOBA
Th U paboTaTh B
KOJUIEKTHBE "
KOMaH/1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSTCIIBHOCTU n
CaMOOTIPE/ICIICHUIO;

-OBJIJICHUE HaBBIKAMH y4eOHO-
WCCIIEIOBATENIbCKOM, MPOECKTHOW H
COIIMATLHOM JeSITCIIbHOCTH,

MpUOOpEeTEeHNEe OMbITa MPUMEHECHHS
OCHOBHBIX METOI0B Hay4HOTO
IMO3HAHMUS, HCTIOJIb3YEMBIX B
OMOJIOTHHY: HAOIIOAEHNS U OIMCAHUS
JKUBBIX  CHUCTEM, MPOILIECCOB U
SIBJICHUIA; OpraHu3anuu Hu
MPOBEJICHUS OHOJOrHYECKOI0




OBnanenue YHHUBEPCAIbHBIMU
KOMMYHHUKaTUBHBIMU J€HCTBUSIMMU:

0) COBMECTHas JICSITCIIbHOCTD.

-  IOHMMaTb W  HCIOJIb30BAaTh
IPEUMYILECTBA KOMAaH/ITHOU u
WHAUBUAYAIbHON paboThI;

- NOpUHUMAaTh LEIM  COBMECTHOMN
JeATEIbHOCTH, OpPraHU30BBIBATH U
KOOpJAMHUPOBATh JACUCTBHUS MO €€
JOCTHKEHHUIO:  COCTaBJIATh  IUIAH
JEHCTBUM, pacHpelneisaTs poiau ¢
y4€TOM MHEHUH Y4YaCTHUKOB
o0cyxJaTh pe3yJbTaTbl COBMECTHOM
paboTHI;

- KOOPIMHHMPOBAaTH M  BBIIOJIHATh
paboTy B  YCIOBHSX pEallbHOTO,
BUPTYaJIbHOTO U KOMOWHHPOBAHHOTO

B3aUMOJCUCTBUS;
- OCYILIECTBJIATH IMO3UTHUBHOE
CTPaTEruyecKoe MOBEICHHE B

Pa3IUYHBIX CHUTYallUsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHE, OBITh
MHUIIUATUBHBIM

OBnanenue YHHUBEPCATbHBIMU
PEryISITUBHBIMU ACHCTBUSIMHU:

T) IPUHSATHE CeOsl U APYTHX JIFOICH:

- TIPUHUMATh MOTHUBBI U apPTyYMEHTBI
IpYrux  JIIOAEM  IpU  aHaIu3e
pE3yNIbTAaTOB ACATEIHHOCTH;

- NpU3HABaThb CBOE MPaBO U IPaBo
JIPYTUX JIFOICH Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATH
MUD C TO3UIUH IPYrOro YeJloBeKa

OKCIICPUMCHTA, BBIIBHXKCHUA
TUII0TE3, BbIABJICHUA 3aBHCHUMOCTH
MCKAY UCCICAYCMBIMH BCIMYNHAMHU,

O0BSICHEHUS MOJTy4YEHHBIX
pe3ynbTatoB ¥ (HOPMYIUPOBAHUS
BBIBOJIOB c UCII0Ib30BAHUEM

HAy4YHbIX  TOHSTUH, TEOpHUH H
3aKOHOB

OK 07.
ConelicTBOBaThL
COXPaHECHHIO
OKpYyKaroleun
CpelIbL,
pecypcocOepekeH
W10, IPUMCHSTD
3HaHUA 00
U3MCHCHHUU
KJIUMaTa,
IMPUHIUITBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,
3 pexTuBHO

B obnactu sk010rn4eckoro
BOCIHUTAHMUS:

- c(hopMHPOBAHHOCTH HKOJIOTHUECKOM
KyJIbTypbl,  TOHHMAaHHE  BIHUSHUS
COLIMATILHO-3KOHOMHMUYECKUX
IIPOLIECCOB HAa COCTOSIHHUE IPUPOJHOMN
U COLMATBHOW cpenabl, OCO3HAHUE
rJ100aIbHOTO xXapaxkTepa
9KOJIOTUYECKHUX MPOOIIEeM;

- IUIAaHMPOBAHHE U OCYIIECTBJICHHE
JNEUCTBUI B OKPYXAlOIIEH cpene Ha
OCHOBE 3HAHUsA LEIeH YCTONYMBOIO

c(hOpMHUPOBAHHOCTH YMEHHUS
MPUMEHSTH MTOJIYYCHHBIC 3HAHUS IS
00BACHEHHS OHMOIOTHYECKUX
MPOIECCOB u SIBJICHUH, 1A
MPUHSATHUS IPAKTHYCCKUX PEIICHUI B
IMOBCEHEBHOM JKM3HH C IEIBIO
obOecrnieucHrss 0€30IAaCHOCTH CBOETO
3JI0POBBbSI U 370POBBSI OKPYKAIOIIHX
MOne, COONIOACHHSI  3I0POBOTO
oOpa3a J>KHU3HH, HOPM TPaMOTHOTO

MOBEICHUS B OKpYyXKaroleun
NPUPOAHON  cpene;  MOHUMaHHE
HEOOXOIMMOCTH HCITOJIE30BAHUS
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JNIENUCTBOBATE B
YpE3BbIYANHBIX
CUTYaLUsAX

Pa3sBUTHUA UCIIOBCUCCTBA,

aKTHUBHOE HETPUATHE JIEHUCTBUM,

MMPUHOCATIINX BpCa
cpeze;

- YMEHHUE
HeOIaronpusITHIC
TIOCIICICTBHSI MPEIIPUHIMAEMBIX

JIEUCTBUIA, IPEIOTBPAILIATh HX;

OKpY’Karollen

IPOTHO3UPOBATH
9KOJIOTUIECKUE

- paCliupCHUC OIlblTa ACATCIBHOCTU
3KOJIOrH4YEeCKOM HaIpaBJICHHOCTH;

- OBJAJ€HHE HaBbIKAMH Yy4eOHO-
UCCIIEIOBATEIIbCKOM, IPOCKTHOH U
COLIMAIBHOHN NESITEILHOCTH

NOCTYOKEHUU COBPEMEHHOM
ouosorun M OWOTEXHOIOTHMHA IS
paIMoHaIBLHOTO
MPUPOIOTIONB30BAHUS

1.4. Kosin4ecTBO 4aCOB HA OCBOEHME MPOTrPAMMbI Y4eOHOM M CIUTIIMHbI

MakcuMmainbHas yuyeOHast Harpy3ka ooyuaromierocs 144 gaca.
Yacel BapraTUBHOW YaCTHU HE MPEAYCMOTPEHBI.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUILJINHBI

2.1. O0beM yueOHOM TUCHMIIMHBI U BU/AbI Y4e0HOI 1eSITeJIbHOCTH

Bup yueOHo# padoThI O0bem yacoB
MakcuMasabHas yueOHasi Harpy3ka (Bcero) 144
Oo0s13aTesibHAs ayAMTOPHANA y4eOHAs HATPY3Ka (Bcero) 76 | 11
8 MoM qucie: 1 kypc | 224. | 244,
2 kype | 24y. | 6u.
JlaGopaTopHO-IpaKTHYECKHE 3aHATHUS o6 | 1

1 kype | 124. | 104.

2 kype | 10u. | 244,

KOHTPOJIbHBIE PaOOTHI 6 | 1

1 Kypc - 2u.

2 kype | 24. | 2u.

IIpomexyTouHasi arrecTanus B popMe 3K3aMeHa | 1

2 kype | - 6u.
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2.2. TemaTH4eCKHUil IUVIAH U CoJePKAHNE YUeOHOI TUCIIUILINHBI

HanmenoBanue No Coneprkanue yaeOHOTO MaTepuana, O06Bem Bpewms Ha YpoBeHb
pa3aeNoB U TeM 3aHSITH nabopaTopHbIE 3aHATHUS U MPAKTUICCKUE 3aHATHS, 4acoB | HM3y4YEHUE TEMbI OCBOGHUS
s camocTosTeNnbHas paboTa ayJuTo
pHOI
Harpys
KU
1 2 3 4 5 6
1 kypc (68 uacos)
Paznen 1. Kiierka — cTpyKTYpHO-(PYHKIMOHAIbHASL €IMHUIIA KUBOT0 36
Cooepoicanue yuebno2o mamepuana:
buonorus xak Hayka. CBsi3b OHOJIOTUU C APYTUMHU HayKaMH: OMOXHUMUS,
Tema 1.1. O6uodusuka, OMOHMKA, reﬂorecirpa(bml u ap. Ponb 1 Mecto Guonoruu B
- cax | 1-2 (dbopMUpoBaHUH COBPEMCHHOI HAy4HOH KapTHHBL MHpa. 3HaueHue 5 2 OK 2
HayKa. Ouonorndeckux 3HaHWH. Mcropust Omonoruu. 3HaueHUE UTOJIOTHU IS
pa3BUTHUS OHOJOTMM M TO3HAHUS MPUPOABI. MeETOoAbl IUTOJOTHH:
MUKPOCKOTHSI, XpoMaTorpadus, 31eKTpoope3, METOA MEUEHBIX aTOMOB,
muddepeHnmanbHoe NeHTPUGYTUPOBaHUE, KYIbTypa KIETOK
Tema 1.2. OO6mas | 3-4 Cooepoicanue yuebno2o mamepuana
XapaKTEePUCTHKA PasnooOpasue Ouocuctem. OpraHuzanus OWOJOTHYECKUX  CHCTEM.
KU3HU YpoBHH  opraHu3anmuu  OWOCHCTEM:  MOJICKYJISIPHO-TEHETUYECKH,
OpraHOUJIHO-KJIETOUHBIA, OPraHU3MEHHbINA, MOMYISIMOHHO-BUIOBOM, 2 2 OK -2
9KOCUCTEMHBII (OmoreorneHOTHYECKUIN), O6uocQepHbIi. Hayxkn,
u3ydaroue 6uosornyeckue o0bEKThl Ha Pa3HbIX YPOBHSIX OpraHU3aluU
xu3Hu. OOIas XapaKTepUCTHKA JKU3HHU, CBOWCTBA JKUBBIX CHCTEM.
IIpoueccel, npoucxopsmye B GuocucTeMax
Tema 1.3. 5-6 Cooepoicanue yuebno2o mamepuana
buonornuecku XUMHYECKUH CcocTaB KieTKH. Heopranmyeckne BelecTBa KIETKH, WX
Ba)KHBIE OuosIornYecKas poib. OK 01
XUMUYECKHE Opranuyeckre BeIlIecTBa KICTKH. buosorudeckue mnoauMmepsl. benkwu. | 6 2 OK 02
COEIMHEHUS CrpykTrypa U QyHKIHH OEIKOBOM MOJIEKYNbl. DepMEHTHI, MPUHLIUI HX OK 04

neicTBus. YrineBoabl. buonorndeckue GyHKIMH YTIIEBOIOB.
Jlumuper.  OOmmit  mman  cTpoeHus. [ uapoduinbHO-TUAPOGHOOHBIE
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cBoiictBa. Knaccudukanus mununos. buonornueckne GyHKIINN JTUTTHIOB.
AT®. Ctpoerne monekyiasl AT®. buonornyeckue pyaximn AT

7-8

Ilpakxmuueckoe 3ansimue Ne [

Ponp GenkoB, yrieBofoB U KUPOB B OpraHW3ME YeJOBeKa. ButamMuHbI 1
OMOJIOTHYECKH AKTUBHBbIE J00ABKHM, UX 3HAYEHHME B JKM3HM OpraHHM3Ma
4eJIoBeKa. [ 'UIIo- 1 aBUTaMUHO3bI UX ITOCIEACTBUS.

Jlabopamopnoe 3auamue Ne 1

«Onpenenenue BuTaMuHa C B IPOyKTaxX NUTaAHUS»

10

Jlabopamopnoe 3auamue Ne 2

Jlaboparopnast  pabora  «['mapodunbHO-THAPOPOOHBIE  CBOWCTBA
JIUIINI0B»

Tewma 1.4.
CrtpyKTypHO-
(GyHKIIMOHATBHAS
OpraHu3aIus
KJIETOK

11-12

Cooepoicanue yuebHo20 mamepuand

Knerounast teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OcHOBHBIE
MOJIO)KEHUS  COBPEMEHHOM  KJIETOYHOW TEOpUU. THUIBl  KIETOK:
JyKapuoTHUECKas U npokapuornueckasi. CpaBHUTENbHAS XapaKTePUCTHUKA
KJIIETOK JYyKapuoT (PacTUTEIbHOM, XWUBOTHOHM, TpuOHOI). CrpoeHHE
MPOKApUOTHUYECKON KIIeTKH. OCOOCHHOCTH CTPOCHHS TeTepoTpOdHON H
aBTOTPO(HONU MPOKAPHOTUUECKUX KIETOK. CTpoeHHe IIa3MaTH4eCKOu
MeMmOpanbl. TpaHCoOpT BemIecTB uepe3 IUIa3MaTUYECKYl0 MeMOpaHy:
MMAacCCUBHBIA W  AKTUBHBIA. OHIOIMUTO3: TMHHONIMTO3, (HaromuTos.
Ox3ouuTo3. O60N0YKa MM KieTouHas cTeHka. CTpykTypa M (yHKIHMH
KJICTOYHOM CTEHKHU PACTCHHI, TpHOOB

13-14

Cooepoicanue yuebno2o mamepuana

Huromnaszma. I{uro3omns. Llutockener. OmgHOMEMOpaHHBIE OPTaHOUIBI
KIeTkd: dHjomnazMatudeckas cerb (OIIC), ammapar [onbmxw,
JIU30COMBI, IEPOKCUCOMBI, BaKyOJIH PACTUTEIbHBIX KiIeTOK. CTpoeHue u
(GYHKIIUM OJHOMEMOpPAHHBIX OPraHOWAOB KJIETKU. KJIEeTOYHBIH COK.
Typrop.

[lonyaBTOHOMHBIE OpPraHOUABl KJIETKHA: MUTOXOHAPUM, TUIACTUJIBI:
XJIOPOIUTACThI, XPOMOILIACTHI, JIEUKOIJIACTBI, UX CTPOEHUE U (YHKIUH.
SInepHblIif anmapaT KJIETKH, CTPOCHHUE U (PYHKITUH.

HememOpanHble OpraHoujbl KJIETKH: pUOOCOMBI, MHUKPOTPYOOUKH,
KJIETOUHBI 1eHTp. OpraHouabl JBUWXKEHHUS: PECHUYKH U KTYTHUKH.
Ctpoenue u QyHKIIMH HEMEMOPaHHBIX OPraHOWJOB KIIETKH

OK 01
OK 02
OK 04
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15

Jlabopamopnoe 3auamue Ne 3

«CTtpoeHre KJIETKH (pacTeHHsl, >KUBOTHBIC, TPUOBI) U KICTOYHBIC
BKJIIOUEHUS (KpaxMall, KApOTUHOUIbI, XJIOPOIJIACTHI, XPOMOILIACTHI)»

16

Jlabopamopnoe 3ansamue No 4

«IIponuniaeMmocts MeMOpaHsbI (TIJIA3MOJIU3, JETIIIa3MOITH3)»

Tema 1.5.

CtpyKTypHO-
(GyHKIIMOHATTLHBIC
(hakTopsI
HACJIEJICTBEHHOCTH

17-18

Cooepoicanue yuebno2o mamepuana

CtpoeHue xpoMocoM. XpPOMOCOMHBIN HAa0Op KIJIETOK, TOMOJIOTHYHBIEC U
HErOMOJIOTUYHBIE XPOMOCOMBI, TAaIllJIOWJHBIA W JUILUIONIHBIA HaOOop.
Hyxneunosbie kucnotel. JJHK u PHK. CTtpoeHue HyKJI€MHOBBIX KHUCIIOT.
Hykneotuasl. KommiemeHTapHble a30THCTbIe OCHOBaHus. [IpaBuio
Yapradda. Crpykrypa JJHK — nBoitnas cnmpans. MecTOHaxoXIeHHE U
ouonornueckue ¢pynkuuu JJHK. JTHK-skcnepruza. Buast PHK. @ynkuun
PHK B kiietke

19-20

Ilpakxmuueckoe 3ansamue No 2

Pemenue 3aa4 Ha OonpCaACIICHUC TOCIICAOBATCIbHOCTH HYKJICOTHI0OB

OK 01
OK 02

Tema 1.6.
[Tpoueccsl
MaTPUYHOTO
CUHTE3a

21-22

Cooepoicanue yuebHo20 Mamepuand

Matpuunsiii cunre3 JJHK — pemnukanus. [punnune! pernmukanun JJTHK.
Mexanusm perumkanuu JIHK. Pemapanms JHK (mopennexatuBhas,
nocTperuiekaTuBHas). Peaknum — MarpuuHoro  cuHTes3a.  I[lpuHumn
KOMIUUIEMEHTApPHOCTH B peakuusx marpudyHoro cuHre3a. JJHK u reHsi.
I'eneTnyeckuii Kox, ero CBOMCTBA. TpaHCKpUIILKAA — MAaTPUYHBINA CUHTE3
PHK. Tpancmsiiust u e€ stanbl. YcinoBusi Onocuntesa 6enka. CTpoeHue T-
PHK u xonupoBanne aMHHOKUCIOT. Posb pubocoMm B OnocuHTe3e Oenka

23

Ilpaxmuueckoe 3ansamue No 3

Pemenne 3amau Ha ompeselieHHue MOCIEA0BATEIbHOCTH aMUHOKHUCIOT B
MOJICKYJIe OeKa.

24

IIpaxmuueckoe 3ansamue No 4

Pemenue 3ala4 Ha ONpCACIICHHUC MOCIICAOBATCIBbHOCTU AMHWHOKUCIIOT B
MOJICKYJIC 6eJ'IKa B ClIydya€ U3BMCHCHMUS ITOCICA0BATCIIBHOCTH HYKIICOTH/I0B
JTHK

OK 01
OK 02

Tema 1.7.
Hexknerounnie
(hOpPMBI KU3HU

25-26

Cooepoicanue yuebHo20 mamepuand

Bupycel — HekseTo4yHble (QOpPMBI JKU3HM W OOJMraTHBIE Iapa3HThI.
CtpoeHre  NIpPOCTBIX M CIOXKHBIX  BHPYCOB,  PETPOBUPYCOB,
6akreprodaron. XKXusnennsiii muki JIHK-comepkammx Bupycos, PHK-

OK 02
OK 04
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coJepkalmx BUpycoB, 0akreprodaros. BUY, remarur uenopexa.
bakrepun. OOmas xapakrepuctuka. Ilonarue mramm. Bupycsl u
OaKTepuu: CXOJCTBA U Pa3INyus

27-28

IIpaxmuueckoe 3anamue Ne 5

Bupycupie wu OakrepuanpHbie 3a0oneBaHus. OOmuMe  MPUHITUTIBI
WCIIOJIb30BAaHUS JIEKAPCTBEHHBIX BemecTB. OCOOCHHOCTH MPUMEHEHHUS
AHTUOMOTHKOB.

Tema 1.8.

OOMEH BeIIeCTB U
MpeBpaIIcHIe
SHEPTUU B KJICTKE

29-30

Cooepoicanue yuebno2o mamepuana

AccuMuISIIMS U AUCCUMMIIIALUS — JBE CTOPOHBI MeTabosm3ma. Tuel
oOMEeHa BEIIeCTB: AaBTOTPO(HBII U TeTepOTPOdHBIA, a’dpOOHBI U
aHa’pOOHBIN. DHepreTrudeckoe odecreueHre KIeTku: npeppamieaue ATD
B OOMeHHbIX mpoueccax. DepMEHTATUBHBIM XapakTep peaxIui
KJICTOYHOTO MeTabosin3ma

31-32

Cooepoicanue yuebno2o mamepuana

IlepBHUYHBIl CHUHTE3 OpPraHUMYECKUX BeEIIECTB B KieTke. [lmacthueckuit
obmen. dDotocuHTe3. XeMOCHHTE3.  AHa’dpOOHBI IHEPreTUYECKUN
oOMeH. AHa’poOHBIE OpraHu3Mbl. bpoxeHue, aBTOTPOQHBIA U
reTepoTpo@HBIA TUN THUTAHUS. AHA’POOHBIE MHUKPOOPTraHU3MBI Kak
00BEKTBI OMOTEXHOJIOTHUU. DTambl dHEPTETHUECKOro oOMeHa. [ mukonus.
Bburonornyeckoe OKMCIEHUE, WK KJIETOYHOE JIbIXaHUe

OK 02

Tema 1.9.
JKU3HEeHHBI UK
KJICTKU. Murto3.
Meiio3

33-34

Cooepoicanue yuebno2o mamepuana

Knerounsnii muki, ero nepuoasl u perymsmus. [lepuoasr uaTepdazbr ux
ocobennocT. JluddepeHnumanus KIETKH M apecT KIETOYHOTO IIMKIIA.
Jenenue kneTku — MuTo3. CTaiud MUTO3a U MPOUCXOSIINE MPOLIECCHI.
Kapuokunes u nurokuHe3. buosnornueckoe 3HaueHuE MHUTO3a. Melo3 —
penykiuuoHHoe aeneHue kietku. Craguum Meio3a. Melo3 — ocHOBa
II0JIOBOTO  pa3MHOkeHusa. IloBenmenme  xpomMocoM B Meiio3se.
Kpoccunrosep. buonorudeckuii cmpicn wmeio3a. DddekTsl Meio3a.
Melio3 B )KU3HEHHOM LIMKJIE OPraHU3MOB

OK 02
OK 04

35-36

KonTposbHasi padora Ne 1

MounekyJIIpHBII YPOBEHb OPraHU3aluu KUBOTO

Paznen 2. Ctpoenne u pyHKIMH OpPraHu3Ma

43

Tema 2.1.
Crpoenue

37-38

Cooepoicanue yuebno2o mamepuana

O,Z[HOKJIGTO‘IHBIG OpraHu3MBblI. Kononunansueie OpTraHHU3MBI.

OK 02
OK 04
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opraHuzMa

MHOrokJIeTOYHbIE OpraHu3Mbl. B3anMOCBs3b 4acTe€ll MHOTOKJIETOYHOTO
opranusma. @ynkuus. Opransl 1 CUCTEMBI OPraHOB. ANapaTbl OpPraHoB.
l'omeocTtas oprammsma W €ro  TOAJAEpXaHWE B  IpoIlecce
KHNU3HCACATCIIBHOCTU.

39-40

Cooepoicanue yuebHo20 mamepuand

QyHKIMOHAIbHAS CUCTEMA OpPraHoB. TkaHM pacTeHuil. TKaHU KUBOTHBIX
u yenoBeka. Opransl pacteHuid. OpraHbl U CUCTEMbI OPTAaHOB KUBOTHBIX
U 4eJIOBEKa. 3HAUYEHUE OIOpbl, JBWKCHMS, NUTaHUS, JbIXaHUS,
TPAHCIIOPTa BEUIECTB, BBIACICHUS, 3allUThl. 3HAYECHHUE MPOSIBICHUS
pa3apaKUMOCTH U PETYJISLUN

41-42

Ilpakxmuueckoe 3ansmue Ne 6

Teopust kiIOHaNbHO-CENEKTUBHOrO uMMmyHutera II. Opmmxa, W.U.
MeunukoBa. MH}peknmnonnbie 3a0oiieBaHus W dnuaeMus. BaxHeimme
AMUACMHH B HMCTOPHUM YelOBEYeCTBA. BakmuHaims kak npoduiiakTuka
MH(EKIIMOHHBIX 32a00JI€BaHU.

[IpencraBieHre yCTHBIX COOOIIEHUN C Mpe3eHTaIel, MOATOTOBICHHBIX
10 NIEPEYHIO UICTOYHUKOB, PEKOMEHIOBAHHBIX MPETIOJIaBaTEIEM

IIK 3.3.

Tema 2.2.
DopmbI
Pa3MHOKEHHUS
OpPraHHU3MOB

43-44

Cooepoicanue yuebno2o mamepuana

®opMbI pa3sMHOKEHHST OPTaHU3MOB. becrosioe 1 moyioBoe pa3MHOKEHHE.
Buner Gecrionoro pa3MHOXKEHHUS: MIPOCTOE JIEICHNE HA/BOE, TTOYKOBAHUE,
pa3sMHOXCHHE CIIOpaMH, BET€TaTMBHOE pa3MHOXKEHHE, (parMeHTaIus,
kioHupoBanue. [1ooBoe pazMHOXKEHHE

OK 02
I1K 3.3.

Tema 2.3.
OnTorenes
JKMBOTHBIX
YyeJIoBeKa

45-46

Cooepoicanue yuebno2o mamepuana

l'amerorene3 y >xuBOTHbIX. CrnepmaroreHe3 W ooreHes3. CTpoeHue
MOJIOBBIX  KJIETOK. OIUIOJOTBOPEHHE ¥ 3IMOPUOHATBHOE Pa3BUTHE
*KUBOTHBIX. [lapTreHorene3. DmOpuorene3 (Ha TpUMEpe JIAHIICTHHUKA).
Craauu sMOpuoreHesa

47-48

Cooepoicanue yuebHo20 mamepuand

Poct u pasButue x*uBoTHBIX. [TocTamOpronansHbii iepuoy. [psimoe u
HenpsiMoe pas3BuTHe. PazButne ¢ Metramopo3oM y OeCHO3BOHOUHBIX U
MO3BOHOYHBIX JKMBOTHBIX. CTaguM IMOCTIMOPHOHAIBHOTO Pa3BUTUS Yy
KUBOTHBIX U 4denoBeka. Ileproasl oHTOreHe3a yenoBeka. buonorndeckoe
CcTapeHue u cMepTh. I'epoHTONOr NS

OK 02
OK 04

Tema

24.

49-50

Cooepoicanue yuebHo20 mamepuand

OK 02

15




OHnToreHes
pacTeHui

l'ametodur wm crnopodur. PasmMHOKEHHE H pa3BUTHE BOJOPOCICH.
PasMHOXKEHHME U pa3sBUTHE CIOPOBBIX pacTeHui. Pa3MHOXEHHE U
pa3BUTHE CEMEHHBIX pacTeHuil. PocT. [lepnoasl oHTOrEeHe3a pacTeHUit

OK 04

Tema 2.5.

OcCHOBHEIE
IIOHATHUA I'CHCTUKHU

51-52

Cooepoicanue yuebno2o mamepuana

I'enernka kak Hayka O HaCJIEACTBEHHOCTH U U3MEHUYUBOCTH OPraHU3MOB.
OcCHOBHBIC TeHETHYCCKUE OHATUS U cUMBOJIBL ['eH. 'enorun. denorum.
AJnenbHbIE TEHbl. AJbTEpHATUBHBbIE MNpHU3HAKU. J[OMUHAHTHBIA U
peleccuBHbId npu3Haku. ['omo3urora m rereposurora. Yucras JTUHUA.
['mbpunpl.  OcCHOBHBIE  METOABI TEHETHKW: THOPHUIOJIOTHUYECKHIA,
LUTOJIOTUYECKHE, MOJIEKYJISIPHO-TEHETHYECKHE

OK 02

Tema 2.6.

3aKOHOMEPHOCTH
HacJIeJOBaHHS

53-54

Cooepoicanue yuebHo20 mamepuaid

3aKOHOMEpHOCTH  oOpa3zoBaHusi ramer. 3akoHbl [. Mengens:
MonorubpuaHoe ckpemmBanue. [lpaBuno AOMHHHpPOBaHHS. 3aKOH
ennHOo00pa3uss TEPBOrO IMOKOJICHUS. 3aKOH pPAacIISIUICHHUS IMPU3HAKOB.
[{uTomornyeckue OCHOBBI MOHOTMOPUIHOTO CKpemuBaHus. [ umnoresa
YUCTOTBl TrameT. AHanu3upymomee CckpemmuBanue. JuruOpumHoe
CKpelllMBaHHWe. 3aKOH HEe3aBHCHUMOIO  HacJelOBaHUS  IMPU3HAKOB.
[TonurnOpuaHOE HACIEAOBAHNE U €r0 3aKOHOMEPHOCTHU

55-56

Ilpakxmuueckoe 3ansmue Ne 7

Pemenue 3aa4 Ha  OIpCACIICHUC  BCPOATHOCTU  BO3HHUKHOBCHHA
HACJICACTBCHHBIX IIPHW3HAKOB IIpU MOHO-, OH-, HOJII/IFI/I6pI/II[HOM n
AHAIIM3UPYIOIICM CKPCIIUBAHUH, COCTABJIICHUC TI'CHOTUIIMYCCKHUX CXCM
CKpCHIIMBAaHUA

OK 02
OK 04
I1K 3.3.

Tema 2.7.

B3aumoneiictBue
T'€HOB

57-58

Cooepoicanue yuebHo20 mamepuand

I'eHotun kak 1elnocTHas cucreMa. MHOXXECTBEHHOC JICHCTBUC TI'€HOB.
[Ineiiorponus. MHOKECTBEHHBIN ajuienn3M. B3anmoieiicTBrE aJlIeIbHBIX
T'CHOB. KOI[OMI/IHI/IpOBaHI/Ie. BBaHMOHGﬁCTBﬂe HCAJJICJIIBHBIX TCHOB.
Kommnnemenrapuocts. Onucras. [Tonumepus

59-60

IIpaxmuueckoe 3anamue Ne §

Pemenne 3aga4 Ha  ONpEeaciIC€HUC BCPOATHOCTH  BO3HHKHOBCHHA
HACJICACTBCHHBIX IMPU3HAKOB TIPHU PA3JIMYHBIX THIIAX B3aMMOJCHCTBUSI
I'CHOB, COCTABJICHUEC I'CHOTHUITMYCCKUX CXEM CKPCHIMBAHUA

OK 01
OK 02

Tema 2.8.

CrermieHHOE

61-62

Cooepoicanue yuebno2o mamepuana

3akonbsl T. Moprana. CrenjieHHOE HacJeIOBAaHUE TE€HOB, HapYIICHUE

OK 01
OK 02
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HacJeaoBaHue CUEIUICHUSI. XPOMOCOMHas TEOpHUsl HACIEICTBEHHOCTH. ['eHeTnueckoe IIK 3.3.
MIPU3HAKOB KapTUpOBaHUE  XpomocoM. Mcrmonb3oBaHME  KPOCCHMHTOBEpa  JUIst
COCTABJICHUS] TCHETHYECKUX KapT XPOMOCOM
63-64 | Ilpakmuueckoe 3ansamue Ne 9
Pemrenne 3agad  Ha  ompeAelieHHE  BEPOSTHOCTH  BO3HUKHOBEHHS
HACJEACTBEHHBIX  MPU3HAKOB TMPU  CLEIJIEHHOM  HAaCJEJI0BAaHHH,
COCTABJICHME TE€HOTHUIHMYECKUX cXeM ckpeuuBanus. (CocraBiieHue
TE€HEAJIOTMYEeCKOTr0 IpeBa
Tema 2.9. | 65-66 Cooepoicanue yuebHo20 mamepuand
I'eneruka mosna XpOMOCOMHBIII MEXaHW3M OIpPEACIeHHs Iola. AyTOCOMBI U IOJOBBIE
xpoMocoMmbl. ['oMorameTHbld M TreTreporameTHbld Mmoj. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLUEMJIEHHBIX
C TI0JIOM OK 01
67-68 | Ilpaxmuueckoe 3ansamue Ne 10 OK 02
Pemrenne 3agad  Ha  ompeAesieHHE  BEPOSTHOCTH  BO3HUKHOBEHHS
HACJEACTBEHHBIX MPHU3HAKOB, CIEIUICHHBIX C TOJOM, COCTaBJICHHE
T€HOTHUIMYECKUX CXEM CKpEINBaHUs
2 kypc (16 uacos)
Tema 2.10. | 69-70 Cooepoicanue yuebHo20 mamepuaid
I'enetuka Kapuotun denoBexka. MeTonbl HW3y4yeHUs TEHETHKUM  YEJOBEKa:
YJeJIOBEKa reHeaJoTMYeCKUi, OJIM3HEIOBBIM, IUTOT€HETHYECKUH, OMOXHMMUYECKHH,
MONYJIALIMOHHO-CTATUCTUYECKUH. HacnencrBennsie 3a00J1eBaHUS
YyeloBeKka. ['@eHHble M XpPOMOCOMHBIE Oo0ye3HH denoBeka. bone3Hu c
HACJIEICTBEHHOW TIpEApacO0KEHHOCTbIO. 3HAYEHHE MEIUIIMHCKON OK 01
TeHETUKU B MPEIOTBPALICHUN M JICYCHUM TE€HETHYECKUX 3a0osieBaHMiA OK 02
YeJI0BeKa
71-72 IIpaxmuueckoe 3anamue No 11
Pemenue 3agad  Ha  ompeAelieHHE BEPOSTHOCTH  BO3HUKHOBEHHUS
HAaCJEACTBEHHBIX IPU3HAKOB, HCIOJIb3Ysl METOJbl I'€HETHKH 4YeJIOBEKa,
COCTABJICHHE T€HOTUITMYECKUX CXEM CKPEIIUBaHUsI.
Tema 2.11. | 73-74 Cooepoicanue yuebHo20 mamepuand OK 01
3aKOHOMEPHOCTHU B3aumogeiictBue reHotuna W cpeasl npu (popmupoBaHUU (GEHOTHUTIA. OK 02
U3MEHYMBOCTH N3menunBocTh pu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE TPU3HAKHY. OK 04

BI/II[BI HN3MEHYHMBOCTH: HACJIICACTBCHHAsA U HCHACJIICACTBCHHAA.
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3aKOH TOMOJIOTHYECKUX PSAJIOB B HacjeAcTBeHHON m3MeHunBoctu (H.U.
Basuios).

Mopaudukarmonnas, i GEeHOTUITNYECKass N3MEHUYUBOCTh. POIIb cpelbl B
MOIU(HUKAITMOHHON  WM3MEHYMBOCTH. Hopma  peaknuu  mpu3HaKa.
BapuanuoHHslii  psig W BapualMOHHAs KpuBas. XapaKTEPUCTHUKA
MOIU(PHUKAITMOHHON H3MEHYUBOCTH

HacnencrBeHHas, WM TeHOTUIIMYECKas M3MEHYMBOCTh. KoMOMHATHBHAS
H3MCHYHUBOCTb.

MyTauronHass U3MEHYMBOCTh. Buapl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. [IpnurHbBl BOSHUKHOBEHMS] MyTallUN

75-76 Ilpakmuuecxoe 3auamue Ne 12
Pemenue 3amau  Ha omnpeneneHWe TUNA MYTalMM TPU  [epejade
HACJIEICTBEHHBIX TPU3HAKOB, COCTaBJICHUE T'C€HOTUIUYECKUX CXEM
CKpEIIMBaHUS
Tema 2.12. | 77-78 Cooepoicanue yuebHo20 mamepuand
Cenekius Cenexius Kak Hayka. MeTobl CENeKIIMOHHOM paboThl. ['eTepo3uc u ero
OpraHu3MoOB npu4uHbL. VICKyCCTBEHHBIH OTOOp: MAacCCOBBIM W  HWHAWBUIYaTbHBIN. OK 01
Dranbl KOMOMHAIIMOHHOM cenekiuu. CopT, Mopoaa, IMTaMM 2 OK 02
AJropuTMBI  pellleHWe ~ 33Jady  Ha  ONpeAeNieHHE  BO3MOXKHOIO
BO3HUKHOBEHHMS HACIIEICTBEHHBIX MPU3HAKOB IO CEJICKI[MU, COCTABICHUE
TeHOTUITUYECKUX CXEM CKpEIIMBAHU
79 KonTpoabHasi padora Ne 2 9
Ctpoenue u QyHKIIMH OpraHu3Ma
Paznen 3. Teopusi 3Bosonnu 15
Tema 3.1. Uctopus | 80-81 Cooepoicanue yuebno2o mamepuana
HBOJIFOLIMOHHOTO [lepBbie SBOJIIOIIMOHHBIE KOHIEMIINH. ['panyanucruueckas
YYEHUS sBomonronHas kouuenuus K.b. Jlamapka. J[BroKyliue CHIbl 3BOJIIOLUH.
Kpeaunonusm u tpanchopmusm. Cucremaruka K. JIuanes u e€ 3HaueHue
it GOpMHUPOBAHUS HIEH IBOJIOLNN 2 OK 02
[Ipennocbuik BO3HUKHOBEHMSI JapBUHW3MA. OBOJIOIUSA BUIIOB B OK 04

npupone. boppba 3a  cymectBoBaHue. EcTtecTBeHHBIH  0TOOD.
JluBepreHIMs MpU3HAKOB U BUI000pazoBaHue. OCHOBHBIE MOJIOKEHUS
cuHTeTHYeCcKOi Teopuu 3Bontoiuu (CT3). Ponbs 3BOMONMOHHON TEOpUH
B (hOpMHPOBAHNH HAYYHON KapTHHBI MHpa
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Tema 3.2.
MuxkposBontonus

82-83

Cooepoicanue yuebHo20 mamepuaid

MuKpo3BONIOIMS M MAaKpPO3BOJIOLMSA KaK JTalbl 3BOJIOLHUOHHOIO
nporecca. ['eHeTH4YecKre OCHOBBI 3BOMIOLMU. MyTaluu U KOMOMHAIMU
KaKk DJIEMEHTapHbIM JBOJIOLUMOHHBIM Marepuan. llomymsanusa kak
JJIEMEHTapHAasl €AUHULA DBOIIOLUH.

JBwxyue cuibl (GakTopbl) HSBOJMIONUH. MYyTalMOHHBIM mpolecc H
KOMOWHATUBHAs HW3MEHYMBOCTh. Murpanus. W30ismus momysIsimii:
reorpaduyeckas (mpocTpaHCTBEHHAas), Oumonornaeckas
(penpoxyKTHBHAS).

EcrecTBeHHbIi 0TOOp — Hampasistomuil gaxTop sBoitoruu. boppba 3a
CYIIECTBOBAaHME KaK MEXaHHU3M JIEHCTBHMsSI €CTECTBEHHOIo oOTOOpa B
nonynsanusax. Bug u ero xpurepun (npusHaku). BumooOpa3oBanue Kak
PE3yJIbTaT MUKPOIBOIIOLUHI

OK 02

Tema 3.3.
Makpo3Bosronus

84-85

Cooepoicanue yuebno2o mamepuana

Maxkposomtonusi. opMbl 1 OCHOBHBIE HAMpaBICHUS MaKPOIBOJIIOLHMU
(A.H. CeseproB). Ilytu pgoctuxkeHHss OHOIOTHYECKOTO Iporpecca:
apomop¢o3, uanoaganTauus, odmas aereHepauus. MeTonbl H3ydeHUs
MaKpO3BOJIIOLMHU. 3aKkoH 3apozsimieBoro cxoncrBa (3akoH K. bapa).
buorenernuecknit 3akon (D. T'ekkenp, @. Mromrep). OOmme
3aKOHOMEPHOCTH (TIpaBUJIa) SBOJIIOLUHU

OK 02

Tema 34,
Bo3auknoBenue u
pa3BUTHE  KU3HU
Ha 3emiie

86-87

Cooepoicanue yuebHo20 Mamepuand

['mnote3sl U TeOpUM BO3ZHUKHOBEHMS JKU3HU Ha 3eMJie: KpEaluOHU3M,
CaMOIIPOU3BOJILHOE (cioHTaHHOE) 3apOoXKJIEHUE, CTallMOHAPHOE
COCTOSIHME, TaHcmepMus, O0uornos3. Hawamo opraHuyeckoil HBOIIOIUU.
[TosiBmeHne TmepBBIX KIETOK. OBOJIOIHUS MeTa0om3Ma. IBOJIOIHS
nepBbix  kieTok. IIpokapuorel u  dykapuotsl.  IIpoucxoxzacHue
MHOTOKJIETOYHBIX ~OPraHu3MOB. BO3HMKHOBEHHME OCHOBHBIX IIapPCTB
SYKapHoT.

OCHOBHBIE YEPThI HBOJIOLUU PACTUTEIBHOTO MHUpa. OCHOBHBIE YEPTHI
SBOJIIOLIUU KUBOTHOTO MUpa

88-89

Ilpakxmuueckoe 3ansmue Ne 13

[IpencraBieHre yCTHOTO COOOIIEHHS M JIGHTHI BPEMEHHM IO OCHOBHBIM
JTanaM BO3HUKHOBEHHUSI U PA3BUTHS )KUBOTHOTO M PACTUTEIBLHOTO MUpa

OK 02
OK 04

Tema 3.5.

90-91

Cooepoicanue yuebHo20 Mamepuand

OK 02
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[Ipoucxoxnenue

YCJIO0BCKAa
AHTPOIIOTCHE3

AHTpOTIONIOTHST — Hayka O yenoBeke. CHCTEMAaTHYEeCKOE IOJI0KEHUE
yenoBeka. CXOACTBO 4YelloBEKa C KUBOTHBIMU. OTIMYMS 4YelIOBEKa OT
KHUBOTHBIX. [IpsIMOX0XKIeHNE U KOMIUIEKC CBSI3AHHBIX C HUM IPU3HAKOB.
Passure Tr0JI0OBHOrO MO3ra M  BTOPOM  CHUTHAJbHOM  CHUCTEMBI.
CooTHomieHHEe  OWMOJIOTHYECKUX HM  COIUAIBHBIX  (DaKTOpOB B
aAHTPOIIOTeHE3e

OcHOBHbBIE CTaaAWU aHTpOIOreHe3a. [puonuTeku — MpeaKu YeloBeKa U
4eNOBEKOOOpa3HbIX  00e3bsiH.  [IpoToaHTpom —  mpemecTBEHHUK
yesroBeKa. ApXaHTpoIl — ApeBHEWMI yenoBek. [laneoanTpon — apeBHUN
yenoBek. HeoaHTponm — 4YeIOBEK COBPEMEHHOIO THUIA. DBOJIOLMS
COBPEMEHHOT0 YEJIOBEKA.

UYenoBeueckne packl. (OCHOBHBIE OOJNBINHME pachkl: EBPOIECOUTHAS
(eBpasuiickas), HErpO-aBCTpAIOUIHAS (IKBATOPHAIbHAS), MOHTOJIOU THAS
(a3uarcko-aMepuKkaHckas). Bpems W MeCcTO  BO3HMKHOBEHUSA
YesloBe4YecKX pac. ENMHCTBO uenoBeueckux pac

92-93

IIpaxmuueckoe 3ansamue Ne 14

Bpemst u mytu pacceneHusi 4enoBeka 1o maHere. [IpucrnocoOieHHOCT
YeJI0BEeKa K pa3HbIM YCIOBUSAM cpeabl. BrnusHue reorpaduueckoii cpesl
Ha MOP(OJIOTHIO U (HH3HOJIOTHUIO YEIIOBEKA

OK 04

94

KonTtpoJsbHas pabora Ne 3

TeopeTnyeckue acreKThl HBOJTIOIMHU KU3HU Ha 3eMJie

Pasznea 4. Dxoorus

26

Tema

4.1.

DKOJIOTHYECKHUE
(hakTophl M Cpesbl

KHN3HHU

95-96

Cooepoicanue yuebHo20 mamepuand

Cpenpl oOMTaHNS OPTAaHU3MOB: BOAHAS, HA3EMHO-BO3AYIIIHAS, TOYBEHHAS,
BHyTpHOpraHu3MeHHas.  DU3NKO-XUMHUYECKHE  OCOOCHHOCTH  Ccpen
obutaHus opraHu3MoB. [IprcnocoOeHns OpraHu3MOB K )KU3HU B Pa3HBIX
cpenax. Ilomarme  skomormueckoro  (akropa. Knaccuduxanms
skojornueckux ¢akropoB. IlpaBunmo mmamMyma 1O. Jlubuxa. 3akoH
tonepanTHocTH B. Hlendopna

OK 01
OK 07

Tema
[Tonmynsuus,
co00IIIeCTBa,
9KOCHUCTEMBI

4.2.

97-98

Cooepoicanue yuebHo20 mamepuand

DKoJoru4eckas XapakTepUCTUKAa BHUJA M TMOMYJISALUUU. OKOJIOTMYECKas
HUIIIA BUAA. DKOJIOTHYECKHE XapaKTepUCTUKH nonyisiuu. Cool1iecTBa U
skocucTteMbl. buonenos u ero crpykrypa (B.H. Cykaues). CBsi3u mMexnay
opranuzMamu B OuoneHo3e. CTpyKTypHbl€ KOMIOHEHTBI 3KOCHCTEMBI:

OK 01
OK 02
OK 07
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MPOJYLEHThI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BemiecTB U MOTOK
9HEpruu B 3kocucreMe. Tpoduueckue ypoBHHU.

AHTpPOIIOTr€HHbIE 3KOCUCTEMBI. ATpPO3KOCHUCTEMBI. Otnuuus
arpo’KOCUCTEM OT OHOTreoleHO030B. YpOoskocucteMbl. (OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHCTEM

99-100

IIpaxmuueckoe 3ansamue Ne 15

Tpoduueckue unenu u cetd. OCHOBHBIE TIOKAa3aTENIU HKOCHCTEMBI.
buomacca u npoaykuus. IKOJOTHYECKHIE MTUPAMHIBI YHCel, OMOMacChl U
sHeprud. [IpaBuito nupamMuibl SHEPTUN.

PacueTrHble 3a7aHus IO MEPEHOCY BEIIECTBA M SHEPTUU B IKOCUCTEMAX C
coCTaBJIeHHEM TpoHUECKHX Ienei 1 nupaMui 6MoMacchl U SHEPTUU

Tema 4.3.

buocdepa
rio0anbHas
AKOJIOTHYECKAast
cucremMa

101-
102

Cooepoicanue yuebno2o mamepuana

buocepa — sxmBas oGosouka 3emnu. Pa3ButHe mpeACTaBICHHH O
ouocdepe B Tpynax B.U. Bepranckoro. O6mactu 6uocdepst u e€ cocras.
JKupoe BemecTBo 6mocdepsl U ero QyHKINN

3aKOHOMEPHOCTH CyIIecTBOBaHUA Ouocdepsl. OcoOeHHOCTH OHOCheps
Kak TJIOOAJIBHOW SKOCHCTeMBI. /[MHaMHuueckoe paBHOBecue B Omocdepe.
PutmuuHocTh  siBeHuii B Omocdepe. KpyroBopoTel BemecTB u
OMoreoXnMMHYecKne ULUKIbL. [700anbHble S5KOJOTHYECKHe MpoOIeMbl
COBPEMEHHOCTHU U MYTHU UX PEIICHUs

103-
104

Ilpakxmuueckoe 3ansmue Ne 16

Pemrenue pacueTHbIX 3a7a4 Ha ONpENEICHUE TUIOAAN HACAKIACHUN IS
CHIDKCHUS KOHIIGHTpAllMM YIJIEKHCIOr0 Ta3a B arMocdepe CBOEro
peruoHa npo>XKMUBaHUs

OK 01
OK 02
OK 07

Tema 4.4.
Bausaue
AHTPOTIOTEHHBIX
(haxkTOopOB

ouochepy

Ha

105-
106

Cooepoicanue yuebno2o mamepuana

AHTpOTIOTEHHBIE BO3JICUCTBUS Ha Ouochepy. 3arpsa3HEHHS KaK BHJ
AHTPOTIOTEHHOTO BO3/ICUCTBUS (xumuueckoe, @uzuueckoe,
buonozuyeckoe, omxo0vl npou3Bo0Ccmea u nompebienus).
AHTpOTIOTeHHBIE  BO3JeiicTBUS Ha arMmocdepy. BosneiictBus Ha
ruapochepy (3aepsasHenuss U uUX  UCMOYHUKU, UCMOUWEHUS.  B00).
Boznelicteuss Ha mutocdepy (Odeepadayus nouswi, Gozdelicmeue Ha
20pHble nopoda, Hedpa). AHTPOTIOTEHHBIE BO3/ICHCTBHS HA OMOTHYECKHE
cOo00IIEeCTBA (1eca u pacmumenvHvle CO0OWeCmsed, HCUBOMHBIN MUD)

107-

Ilpakxmuueckoe 3ansmue Ne 17

OK 01
OK 02
OK 04
OK 07
IIK 3.3.
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108

Pemenne pacdeTHBIX 3agaHUil 1O COXPAHEHHWIO IMPHUPOAHBIX PECYpCOB
WpkyTckoii 001actu

Tema 4.5. Bnusane | 109- Cooepoicanue yuebHo20 Mamepuand
COLIMATILHO- 110 3nm0opoBbe M ero cocrapistomuye. DaxkTOpbl, MOJOXKHUTEIBHO H
IKOJIOTHIECKUX OTPHIIATEIIFHO BIIMSIONIME HA OPTaHW3M YelIOBeKa. BpeaHble MpUBBIYKY:
¢bakTopoB Ha nocyencTBUs U npoduiakTuka. [IpodieMa TeXHOTeHHBIX BO3/ICHCTBUI Ha
3I0pOBBE YETIOBEKA 3I0POBbE 4YEJOBEKa (DJICKTPOMArHUTHBIC TIONS, OBITOBas XUMUS,
M30BITOYHBIC IIYMBI, pagualys 1 T.11.). AJanTtaius opraHu3Ma 4eJoBeKa
K (akTopaM OKpyXaromiei cpenbl. 3allUTHbIE MEXaHW3MbI OpraHu3Ma
4eJI0BEeKa. 3J0POBbE M pabOTOCHOCOOHOCTB.
111- Cooepoicanue yuebHo20 mamepuaid
112 [Mpuntunsel  GopMUpOBaHHUS  370POBHECOEPETAIOIETO  MTOBEICHHUS.
®dusuyeckass aKTUBHOCTh W 370poBbe. ['pynmbl 370poBbsi. OCHOBBI
3aKaIMBaHUs. DHMOXMMHYECKME AaCIEKThl palMOHAIBHOIO IHUTAHUS. OK 02
[IpaBuna Ge30MacHOrO0  WCHOJIB30BAaHUSA  OBITOBBIX  MPUOOPOB | OK 04
TEXHUYECKHUX YCTPONCTB 10 OK 07
113- IIpakmuueckoe 3anamue Ne 18 IIK 3.3.
114 OnpeneneHne CyTOYHOTO palliOHAa MUTAHUS
115- Ilpakmuueckoe 3auamue Ne 19
116 Co3manrie MHAVNBUIYATbHOW MaMITKA 1O OPTaHU3AIlMU palliOHATBHOU
(bu3N4IeCKoil aKTUBHOCTH
117- Jlabopamopnoe 3auamue Ne 5
118 «BrusHue abuornyeckux (GakTOpOB Ha 4YelIOBeKa (HU3KHE M BBICOKHE
TEMITEpaTyPhI)»
N3ydyeHne MexaHW3MOB aJanTalliil OpPraHW3Ma YeJOBeKa K HHU3KUM H
BBICOKUM TEeMIIepaTypaM M OOBSICHEHHE IIOJNyYCHHBIX pPe3yIbTaTOB H
(dbopMynupoBaHHE BHIBOJIOB (TIMCHbMEHHO) C HCIIOJIb30BAHUEM HAyYHBIX
TOHSITUH, TEOPUI U 3aKOHOB
119- KonTtposabsHas padora Ne 4 9
120 TeopeTrnueckue aceKThl YKOJIOTHH
Pa3znea 5. BuoJiorus B ;KU3HHU 8
Tema 5.1. | 121- Cooepoicanue yuebno2o mamepuana OK 01
buorexnonornn B | 122 buorexHomoruss kak Hayka W TPOW3BOJACTBO. OCHOBHBIC HalpaBiicHHS | 4 OK 02
KHU3HU KaXA0Tr0 COBpPEMEHHOW OuorexHosoruu. MeToasl OuoTexHojaoruu. OOBEKTHI OK 04
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OMOTEXHOJOTMH. OTHKAa  OMOTEXHOJOTMYECKHMX U  TEeHEeTHYECKHX [IK 3.3.
JKcriepuMeHToB. [IpaBmia moncka W aHanmM3a OMOIKOIOTUYECKOM
nHpOpMaNUi U3 PA3TUYHBIX HCTOYHMKOB (Hay4dHass M y4eOHO-HaydHas
JTUTEepaTypa, CpeACTBa MacCoBOM nHpopmanmu, ceTh IHTepHET U npyrue)
123- IIpakmuuecxoe 3auamue Ne 20
124 Keiicbl 0 HAyYHBIX JOCTHIKEHHUSX B OONACTH T'€HETUYECKHX TEXHOJIOTHH,
KJICTOYHOM WH)XCHEPUHU, THIINEBBIX OMOTEXHOJOTHHA. 3alura Keica:
MPEJICTABICHHE pPE3yAbTaTOB PpEUICHUS KEWCcOB (BBICTYIUICHUE C
MIPE3CHTAINECH )
Tema 5.2 | 125- IIpakmuueckoe 3anamue Ne 21
buorexnonoruu B | 126 Pa3BuTHe npombllIeHHON OMOTEXHOJIIOTUH U €e MPUMEHEHHE B JKU3HU
MIPOMBIIIJICHHOCTH YeloBeKa, MOUCK W aHalu3 WHGOPMAIMU W3 PA3IUYHBIX HCTOYHUKOB
(HayuHas u y4yeOHO-Hay4Has JUTepaTypa, CpeACTBa MacCOBOM OK 01
uHpopmanuu, cetb IHTEpHET U apyrue) 4 OK 02
Keiicbot Ha ananmu3 wuHQOpManMu O PA3BUTUU TMPOMBIIUICHHON OK 04
O6MoTEeXHOJIOTHH (110 rpynmnam) IIK 3.3.
127- Ilpakmuueckoe 3anamue
128 3amura keiica: IlpencraBieHue  pe3yabTaTOB  PEIICHUS  KEHCOB
(BBICTYIIJIEHUE C TIPE3CHTAIIUCH )
Pa3znea 6. Buoskosornueckue uccjie0BaHus 14
Tema 6.1. | 129- Cooepoicanue yuebno2o mamepuana
Ocuosuble metoasl | 130 Hayunsiii meton. Metoasl OMOAKOIOTHYECKUX HCCIEAOBAHUN: MOJIEBBIC,
OMOdKOJIOTHYECKIX nabopaTopHble, SKCIEPUMEHTAIBHEIE. MOHHUTOPHUHT OKpY>Karolei
HCCIEN0BAHUI Cpelbl: JTOKAJIbHBIN, pErHOHAIBHBIN U II100aTbHBIH
Metoapl TOMCKa, aHanu3a M 00pabOTKM WHPOPMALMU O TPOEKTE B OK 01
pa3INYHbIX HCTOYHUKAX OK 02
131- Jlabopamopnoe 3anamue Ne 6 4 OK 04
132 JlabopaTopubie paboThl Ha BBIOOP 110 MUHU TPYIITIaM: OK 07

1. BausiHue TemmepaTypbl Ha pocTa U (PU3UOJIOTHUYECKYIO
aKTHBHOCTH JIPOKKEBBIX KJICTOK

2. BnusHue yriieBoloB Ha POCTa U (PU3MOJIOTMYECKYI0 aKTHBHOCTD
JIPOACKEBBIX KIETOK

3. CoueraHHOe BIUSHHE TEMIIEpAaTypbl M YIJIEBOJOB Ha pocTa M
(U3HOIOTHYECKYIO aKTHBHOCTh IPOKIKEBBIX KICTOK
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Tema 6.2. | 133- Jlabopamopnoe 3anamue Ne 7 6
buoskonornueckn | 134 3arpsi3HeHue BO3AyXa B TOPOJICKON U JIECHOM MECTHOCTHU 2 OK 01
i DKCIEPUMEHT 135- Ilpaxmuuecxoe 3anamue No 22 2 OK 02
136 [TpupogHbIe MHAMKATOPHI U1 aHAJIM3a Ka4eCTBa MPUPOIHON CPEIbl. 6 OK 04
137- Ilpakmuuecxoe 3auamue Ne 22 9 OK 07
138 OrneHka noka3aTeneii 3J0pOBbs YeJIOBEeKa
139- IIpoMe:kyTouHasi aTTecTanusi B opMe 3K3aMeHa 6 6
144
Bcezo 144 144

J1J1s1 XapaKTepUCTHKH YPOBHS OCBOCHHUS YI€OHOTO MaTepralia HCIOIb3YIOTCS CISIYIOIINE 0003HAUCHHUS
1 — o3HaKOoMHTENBHBIN (Y3HABAHHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTR);

2 — PerpOIyKTUBHBIH (BBIMOJIHEHUE NEATEILHOCTH 110 00pasily, MHCTPYKIIMHU WX TT0JT PyKOBOJCTBOM);

3 — IPOIYKTUBHBIN (TJTAHUPOBAHHUE M CAMOCTOSITEILHOE BBIIIOJIHEHHE AEATETbHOCTH, PELICHUE TPOOIEMHBIX 3a1ay)
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3. YCJIOBUSI PEAJTU3AIIAN PABOYEN ITIPOTPAMMBI
YYEBHOM TUCHUATIIMHBI

3.1. MarepuajbHO TeXHHUYECKOE O0ecIeYeHue

B IBIIOY  «Ycre-UnuMCKHil  TEXHHMKYM  JIECOIPOMBIIIJIEHHBIX
TEXHOJOTHM M cdepbl ycayr» umeercs kabuHer-imaboparopusi «OpraHudeckas,
aHajguTU4ecKas, u3ndeckas U KoJuiowaHas xumus» (ka0.18). B Helt umerorcs
7a00paTOpHbIE  KOMIUIEKCHI JJii  y4eOHOM NpakTUYEeCKOM U IPOEKTHOU
JeATEIbHOCTH 10 Ouosiornu «XumJ1aboy», nHHOpMaIMOHHO-CITPAaBOYHbIE TIJ1aKaTHI,
pa3aaToOYHbIE MATEPUAIIBI.

YUEBHO-HATJIAJHBIE ITOCOBUA

Meroanueckue ykazaHus K MPaKTHUYECKMM padoTaM M0 JUCHUIUIMHE
«buonorus», IMIAKTUYECKUN MaTepua, pa3gaTOuYHbIi MaTEpUAIL.

Knaccnas nocka

TEXHUYECKHUE CPEACTBA OBYUYEHUA

JlabopaTopHbIil KOMITJIEKC i YYEOHOW M TPOEKTHOU JEATeILHOCTH IIO0
XUMUHU ¥ OUOJIOTHH.

BritsokHoM miKad.

Jlocka ist CyIIKy MOCYAbI.

Tepmorkad.

Juctuarop.

MydenbHas neys.

bansi komOuHUpOBaHHast JabopaTopHas.

KomruiekT anexkrpocHabxeHus.

C4YeTYnK KOJIOHUU.

[IpopammBaresns cemsH.

JlabopaTopnsiit pH-meTp.

DOTOKHIOMETP.

Hentpudyra nabopaTopHas.

Becsl aHanuTHYECKHE.

XpaHWIHUILE JJ151 XUMUYECKUX PEaKTUBOB.

[udpoBoit MUKpPOCKOTI.

JIokyMeHT-Kamepa.

HoyTtOyxk.

LCD-mpoekTop.

DKpaH € 3IEKTPOIPUBOJOM CBEPTHIBAHHUS

XOJIOAUITBHUK

PaGounii cTon a1 pazMenieHus: 000py10BaHUS

PaGounii cTon a1 pazMenieHus: 000py10BaHUs C 2-Msl paKOBUHAMMU.

['enepartop 3ByKOBO.

M cTOYHNK TOCTOSIHHOTO Y IEPEMEHHOTO HAIIPSKEHMUS.

[xad-ceitd n1s peakTUBOB.



I'a3oBas ropenka.
Cron nns mpenojaBaress.

3.2. UudopmanmnonHoe odecneveHune

Nudopmarmonnoe  obecrieueHrue  OOy4YeHHUs]  COACPKHUT  TepeyeHb

PEKOMEHJIyeMbIX Y4YeOHBIX U3JaHul, VIHTepHET-pecypcoB, TOMOJHUTEIHLHOU
JUTEPATYPHI.

1.

=

OcCHOBHBIC HCTOYHUKH
buonorust 11t npodeccuii U cenuanTbHOCTeH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOT 0 pouiIei: yaeOHUK IS CTYl. YUPEKICHHUM Cpel.
npod. obpazoanus/ B.M. Koacrantunos, A.I'. Pe3anos, E.O. ®anecesa;
nox pea. B.M Koncrantunosa. — 8-e uzn., crep. — M.: U3ngatenbckuit 1ieHTp
«Axagemus», 2019. - 336¢.
buonorus. ba3oslii u yrinyonenuslil ypoBuu: 10-11 kiaccbl: yueOHUK 115
cpeanero oomiero oopazoanus /B.H. Apsirun [u ap.]; moa oomieit
penakuueit B.H. fApeiruna. — 2-e n3n., nepepad. u mgom. - Mocksa:
N3parenscTBO FOpaiit, 2023. — 380 c.
buonorus: yaeOHUK ¥ MPAaKTUKYM JJI1 CPEAHETO TPO(PECCHOHATBEHOTO
obpazosanwust/ B.H. Speirun [u ap.]; non penakuueit B.H. SApeiruna. — 2-¢
m3a. - Mocksa: M3narensctBo FOpaiit, 2023. — 378 c.

JlonoJiHUTeIbHbIE HCTOYHUKHU
buonorus: reneruka. IlpakTudeckuii Kypc: yaeOHOE TOCOOHE JIJIs CPETHETO
npodeccuonansaoro oopazopanus/ B. . HaxaeBa. — 2-e usn., mepepad. u
non. — Mocksa: M3narensctBo FOpaiit, 2023. — 276 c.
buonorus: yaenue o 6uocdepe: yuedHOE mocodue st CpeTHEro
npodeccuoHanbHoro odpazopanus / O. 3. Epemuyenko. — 3-e uza., nepepao.
u non. — Mocksa: U3narensctBo FOpaiit, 2023. — 236 c.
OCHOBBI MUKPOOHOJIOTHY: YIEOHHUK H MIPAKTUKYM JIJISI CPETHETO
npodeccuonanbHoro oopazopanus/ . b. JleonoBa. — Mockga:
N3parensctBo FOpaiit, 2023. — 298 c.

Ilepeyens UHTEpHET-pecypcoB
[Tpoekt «Bcs 6monorus» // URL https://www.sbio.info/ (04.10.2023)
Komnemxk. ITonroroska k EI'D // URL https://college.ru/biologiya/index.html
(01.10.2023)
Bbasa 3nanuii no 6monoruu uenoseka // URL http://humbio.ru/
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4. KOHTPO.Ib U1 OIEHKA PE3YJIbTATOB OCBOEHU
YYEBHOU JUCIIUITJIMHBI

KoHTposib ¥ oOlLleHKa pe3ylbTaTOB OCBOEHHUSA 00IIe00pa3zoBaTEIbLHOM
y4eOHON TUCHUIUIMHBI OCYIIECTBIISIETCS MTPEMNO/IaBaTesieM B IIPOliecce MPOBEICHUS
7a00paTOPHO-NPAKTUUECKUX 3aHATUNA, a TaKKE BBIMOJIHEHUS OOy4arouMMuUCs
KOHTPOJIbHBIX U CAMOCTOSITENIbHBIX padoT.

O061mas
KOMIICTCHIINA

Paznen/Tema

Tun OLleHOYHBIX MEPOIIPUATHI

Paznen 1. Knetka — cTtpykTypHO-GYHKIIMOHATbHAS €IUHUIIA dKUBOTO

OK 02

buonorus kak Hayka. O61mias

XapaKTepUCTHKA KU3HU

KonrtponsHas pabora
«MonexkynsipHbIil ypOBEHb
OpTaHHU3AINH KUBOTO)

3anoiaHeHne TabJIULbI C OMMCAHUEM
METOJIOB MHKPOCKOITUPOBAHUS C HX
JIOCTOMHCTBaMH M HEJJOCTaTKaMHU.
3amonHeHne TabIuIbl «BKIag y4eHbIX
B pa3BUTHE OMOJIOTUM

3amnoHeHne CPAaBHUTEIBHOMN TaOIHIIBI
CXOJICTBA U pa3INyuuil )KMBOTO U HE
KUBOTO

OK 01
OK 02
OK 04

CTpyKTypHO-(YHKIIMOHATEHAS

opraHu3alus KJICTOK

OnenuBaemasi TMCKyCCHs IO BOIIpOcam
JEKIHUH

Pa3paboTka MEHTaJIbHON KapThI 1O
KJIacCU(UKAIIUH KJIETOK U UX CTPOCHUIO
Ha MPO- U YYKAPUOTHUECKUX U 110
apCTBaM B MUHHU T'PYIIAxX
Brimonnenue u 3amuTa J1abopaTopHbIX
pabor:

«CTpoeHue KIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KJICTOUHBIC
BKJIIOUEHUS (KpaxMall, KApOTUHOUBI,
XJIOPOILIACTBI, XPOMOILIACTBI)»
[IpakTuueckoe 3ausarue. [IpeacraBnenne
YCTHBIX COOOIIEHUH ¢ pe3eHTalueH,
MOJITOTOBJICHHBIX IO MEPEUHIO
MCTOYHUKOB, PEKOMEHJOBAHHBIX
pernoaaBaTeaeM

OK 01
OK 02

CrpyKkTypHO-(hyHKIMOHATILHBIE
(baxTOpHl HACTIEICTBEHHOCTH

OpoHTaIBHBIN OIIPOC

Pazpabotka rioccapus

Pemienue 3a1a4 Ha ornpeaeseHne
MOCJIEI0BATEIbHOCTH HYKJICOTHIOB,
AMHHOKHUCIIOT B HOPME U B Cllyyae
U3MEHEHHUS TI0CIIEeI0BATEIIbHOCTH
nyxieotunos JJTHK

OK 02

OOMEH BeLIECTB U

OpoHTaIBHBIN OITPOC
3amnoHeHne CPAaBHUTEIBHOMN TaOIHIIBI
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IIPEBPALIEHUE SHEPTUU B KIETKE

XapaKTepUCTUK THUIIOB 0OMEHa
BELIECTB

OK 02
OK 04

JKM3HEHHBIA UK KIETKH.
Murto3. Meiio3

OOcyxaeHne 1o BOIpocam JEKINU
PazpaboTka JeHTbI BpeMEeHU
KHU3HEHHOTO LKA

Paznen 2. Crpoenue u

(GyHKIIMHA OpraHu3Ma

OK 02
OK 04

CrpoeHue opranusma

Konrponsnas padora «Ctpoenue u
GYHKIIUHA OpTaHU3Ma

Pa3zpaboTka MEHTaTbHON KapThI
TKAaHEW, OPraHOB U CUCTEM OpPI'aHOB
OpPraHu3MOB (pacTEHHsI, )KUBOTHBIE,
YEJIOBEK) C KPATKOM XapaKTepUCTUKOM
ux QyHKIMIA

OK 02

@OpMBI pa3sMHOKECHUS
OpPraHU3MOB

@pOHTAIBHBIN ONIPOC

3anosiHeHHEe TaOIHIIbI ¢ KPATKOU
XapaKTepUCTUKOHN U puMepamMu Gopm
Pa3MHOKEHHST OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, JKUBOTHBIX
U YeJIoBeKa

PazpaboTka JeHTbI BpEMEHH C
XapaKTEepUCTUKON 3TAllOB OHTOTE€HE3a
OTZEIIBHOM I'PYIIION JKUBOTHBIX U
YeJI0BEKa [0 MUKPOIpyIIaM
Tect/onpoc

CocraBieHne )KU3HEHHBIX LIUKIIOB
pacteHuii o otaenaM (MOXOBUIHBIE,
XBOLIEBH/IHBIE, TAIIOPOTHUKOBHIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIC)

OK 02
OK 04

3aKOHOMEPHOCTH HACIEIOBaHUS

Pazpabotka rioccapus
OpoHTaIBHBIN OITPOC

TecT no Bonpocam Jiekuuu
Pemenue 3ana4 Ha onpeneneHue
BEPOSTHOCTH BO3ZHUKHOBEHUS
HACJICICTBEHHBIX [TPU3HAKOB IIPU
MOHO-, IU-, TOJIUTUOPUHOM U
aHAJTM3UPYIOIIEM CKPELIUBaHUH,
COCTaBJIEHUE TCHOTHITMYECKUX CXEM
CKpEeLBaHUs

OK 01
OK 02

CremieHHOe HacleJOBaHHEe
MIPU3HAKOB

Tect

Pazpabotka rioccapus

Pemenue 3agau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX ITPU3HAKOB MPH
CLEIIJIEHHOM HacJIeIOBaHUH,
COCTaBJICHUE T€HOTUITHYECKUX CXEM
CKpELIMBAHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.

Pemenue 3aga4 Ha onpenesieHUE TUIIA
MyTaluu IIpU nepenaye
HaCJICACTBCHHBIX HpI/I3HaKOB,
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COCTAaBJICHUE TEHOTUIINYECKUX CXEM
CKpEILMBaHUS

Paznen 3. Teopust sBomOIIMN

OK 02 HcTopus 3BOIIOLHOHHOTO KonrtponsHas padora «Teopernyeckue

OK 04 ydeHust. MUKPOIBOJIIOLHS ACIIEKTBI HBOJIFOLINN KU3HH HA 3eMIIe»

OK 02 MakposBOoTIOITHS. OueHuBaemasi JUCKYCCHUS:

OK 04 BO3HUKHOBEHUE U PA3BUTHE HCIIOJIb30BaHUE ApTYMEHTOB,

JKU3HU Ha 3eMiie OMOJIOTUYECKON TEPMUHOIIOTUU U

CHUMBOJIMKH JUIsl JOKA3aTeNbCTBA
POJCTBA OPraHU3MOB Pa3HBIX
CHCTEMaTHUYECKUX TPy
PazpaboTka JeHTbI BpeMEeHU
BO3HUKHOBEHUS U Pa3BUTHS KHU3HHU Ha
3emie

OK 02 [IpoucxoxneHue yemoBeka — @pOHTAIBHBIN ONIPOC

OK 04 AHTPOIOT€HE3 Pa3zpaboTka neHThI BpeMeHU

IMPOUCXOKACHUA YCTIOBCKA

Paznen 4. Dxonorus

OK 01 Okonornyeckue HakTopsl U Tect no sxon0rHyecKkuM (pakropam u

OK 02 CpeIbl )KU3HU cpeqaM KU3HU OPraHU3MOB

OK 07

OK 01 [Monynsus, cooOriecTa, CocTraBieHue cXeM KpyroBopoTa

OK 02 3KOCUCTEMBI BEILIECTB, UCIIOJIb3YsI MaTEpUAIIbI

OK 07 JEKIUU
Pemennie npakTHKO-OpUEHTUPOBAHHBIX
pacuyeTHBIX 3aJaHUM 10 IEPEHOCY
BELIECTBA U HEPTUU B 3KOCUCTEMAX C
COCTaBJIeHHE TPOPUUECKUX LIeTeil u
nupamMu OMoMacchl U SHEPTUU

OK 01 buocdepa - rmobanpHas OueHuBaemasi UCKYCCUS

OK 02 JKOJIOTHYECKAs CUCTEMA Tect

OK 07

OK 01 BiistHue aHTpOIIOreHHBIX Tect

OK 02 (akTopoB Ha Grochepy [Mpaktuueckas pabota “OTX0/IbI

OK 04 pou3BOJCTBA”

OK 07

OK 02 Bnusane conuaanHO- OuenuBaemasi JUCKyCCHUs

OK 04 5KOJIOTUYECKUX (PaKTOPOB Ha BeinonHenue 1abopaTopHoil paboTh! Ha

OK 07 BBIOOD:

3A0POBLC YCIIOBCKA

"YMcTBeHHas1 pab0TOCTIOCOOHOCTH",
"Bmustaue abnotnuecknx (hakTopoB Ha
YenoBeKa (HU3KUE U BEICOKHE
TeMneparypsl)"

Pa3nen 5. buonorus B s)Ku3Hu

OK 01
OK 02

buorexHonoruu B )KU3HU
KaK10r'0

3anuTa Keica: mpe/icTaBIeHue
pEe3yJIbTAaTOB PELIEHUS KEHCOB
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OK 04 (BBICTYILIICHHUE C
npe3eHTanue ) BeinoaHenue keiica Ha
aHaIU3 UHPOPMAIH O HAYYHBIX
JTOCTHKEHUSX B 00JIACTH T€HETHYECKHUX
TEXHOJIOTH, KJIETOYHON MHKEHEPUH,
MUIIEBBIX OMOTEXHOJIOTHH (110
rpynmnam), IpeacTaBiIeHUe Pe3yabTaToB
pELLIECHUS KENCOB

OK 01 [TpombinienHast GuorexHosorusi |BeImonHeHe Keiica Ha aHaIn3

OK 02 uH(pOpMaLUU O pa3BUTUU

OK 04 IPOMBIIIJICHHON OMOTeXHOJIOTHi (110
rpyIam), IpeicTaBlIeHUe Pe3yIbTaTOB
pELIECHUS KENCOB

OK 01 CommaabHO-3THYECKHE acIeKThl | BeIMoaHeHNEe Kelica Ha aHaINn3

OK 02 OMOTEXHOJIOrHH nH(pOpMaIMU 00 3THYECKUX acleKTax

OK 04 pa3BUTHS OMOTEXHOJIOTH (IO
rpyIam), IpeiCcTaBlIeHUe Pe3yIbTaTOB
pELIECHUS KENCOB

OK 01 buorexHosnornuu u Texunyeckue |BolnmonHeHue kelica Ha aHAIU3

OK 02 CHCTEMBI UH(OPMALIUU O PA3BUTHUS

OK 04

OMOTEXHOJIOTHIA C MPUMEHEHUEM
TEXHUUYECKHUX CHCTEM (110 Ipymnmam),
IIPEJICTaBICHUE PE3YJIBTATOB PEIICHUS
KEHCOB
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JUCT PETUCTPAIIMA U3BMEHEHU B PABOYYIO IIPOTPAMMY

YUEBHOH JUCHHAITJINHBI
No Nudopmarnus o No Hata [Toamuce Cpox
/Tl | BHECEHHBIX U3MEHEHUSIX | MPOTOKOJIA BHECEHUS BBEJICHUS
3aceqaHusa U3MEHEHUH B
MO/ IIK JIEHCTBHE
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