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1. NOACHUTEJIbHAS 3AIIMCKA .
1. ObIIAA XAPAKTEPUCTHUKA PABOYEHU ITPOI'PAMMBI YYEBHOU JUCIUITIJIMHBI

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOM MPOrpaMMbl:

VYyebOHas

O0.08 bwuojgorus

JUCHUIIIINHA

ABJIACTCA

00s13aTelIbHOM YaCTbIO

0011eo0pazoBaTelbHOM TOATOTOBKM 00Opa3zoBarelbHON mporpamMmbl B cooTBercTBUU ¢ PI'OC 1o
cneuuanbHocTy 11.02.18 CucteMsl paguocBs3u, MOOMIIBHOW CBSI3U M TEJIEPaIUOBELIAHNS.

1.2 Ilnanupyempbie pe3yJabTaThl 0CBOCHUS M CHUIINHbI:
B pamkax nporpammsbl yueOHOM JUCIUTUIMHBI 00yYarOIIUMUCS OCBAaUBAIOTCS YMEHUS U 3HAHUS:

H.]Iaﬂl/lpyeMbIe pe3yabTaTbl 0CBOCHUA JUCHUIIMHBI

Kon
KOMIETEHIMI O6mue JIMCHMIIHHAPHBIE
OK 01. B yacTu TPyA0BOr0 BOCIMTAHMA: c(hOpMHUPOBAHHOCTH 3HAHUI O MECTEe W POIHU

- TOTOBHOCTb K TpYyAY,
MacTepCTBa, TPYAO0II00HE;
-  TOTOBHOCTb K aKTHUBHOH JeATEIHLHOCTH
TEXHOJIOTHICCKON u COITHAJILHOM
HANpPaBJICHHOCTH, CHOCOOHOCTh WHHUIIMHUPOBATH,

OCO3HAaHHUC IICHHOCTHU

IJIAHUPOBATE M CaMOCTOSATCIBHO  BBINIOJIHATH
TaKyIO JIeSITEIbHOCTE;

- UHTEpec K Pa3IHIHBIM chepam
po(heCCUOHATBHON IEATEIbHOCTH,

Osnanenne YHUBEPCATEHBIMH y4eOHBIMH
NO3HABATEIBHBIMU ICHCTBHAMH:

a) 0a30Bble JIOTHYECKHUE TelCTBUS:

- CaMOCTOSITETTLHO (hopMynHpOBaThH u

aKTyaJIM3UpOBaTh IMPOOJIEMy, pacCMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIUBATb CyHIeCTBeHHBII\/'I IIpU3HAK WA
OCHOBaHUS I CpaBHEHHS, KIACCU(PUKAIUN U
0000111eHHS;

- ONpEACNATh IEJIU JICATSIBHOCTH,
MapaMeTphl U KPUTEPUH UX JTOCTIKEHUS;
- BBISBIISITH 3aKOHOMEPHOCTH ¥ MPOTUBOPEYHS B
paccMaTpuBACMBIX SABJICHUAX,

- BHOCHTH KOPPEKTHUBBI B JCATCIBHOCTD,
OIICHWBaTh COOTBETCTBHE pE3YJBTATOB IEJAM,
OILICHUBATH PUCKU HOCJ’IeI{CTBI/If/'I JACATCIIBHOCTU,

- Ppa3BUBAThH Kp€aTuBHOC MBIIIJICHHUEC nmpu
pEIIeHNH JKU3HEHHBIX po0iIeM

0) 6a30BbIE HCCIEA0BATENbCKHE TeHCTBHA:

- BIIQJICTh HaBBIKAMU yueOHO-HCCIIET0BATEIHLCKON
u HpOCKTHOﬁ JACATCIIBPHOCTH, HaBbIKaMH
paspemnieHus mpooiem;

- BBIABJATH IMPUYUHHO-CIICACTBCHHBIC CBA3U U
AKTYaJIu3UpoOBaTh 3aj/iavy, BbIIBUT'aTh T'MIIOTE3Y €€
pelieHus, HaXOJHTh apryMEHTHI JUTSE
JIOKA3aTelIbCTBA CBOMX YTBEPXKICHHUH, 3a]1aBaTh
IapaMeTpbl U KPUTEPUU PELLICHHUS

- aHAJM3UPOBAThH IOJIyUYEHHBIC B XOJ€ pEIICHUs
3a/layl Pe3yabTaThl, KPUTHUYECKHA OICHWBATH HMX
JIOCTOBEPHOCTh, IPOTHO3UPOBAThH HM3MEHEHHE B
HOBBIX YCJIOBUSX,

- YMETh NIEPEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO U
IMPAKTHYCCKYIO 06J'IaCTI/I KHU3HCOCATCIBHOCTH,

- yMeThb HHTETPUPOBATH 3HAHHUS W3 Pa3HBIX

3aJaBaThb

OuosoruM B CHUCTEME HAy4HOIO 3HAHUS,
(YHKIMOHANBHOW TPaMOTHOCTH YEJIOBEKa
IUISl PELICHUs )KU3HEHHBIX IPo0eM;

c(OpMHUPOBAaHHOCTb YMEHHSI PacKphIBaTh
coJlepiKaHue OCHOBOIIOJIAT AFOLIUX
OMOJIOTUYECKUX TEPMHHOB W  TOHSTHI:

JKU3Hb, KIETKAa, TKaHb, OPraH, OPTaHU3M,
BHJ, TOIYIALUS, AKOCHCTEMa, OWOICHO3,
ouocdepa; Metabonm3Mm (OOMEH BEIIECTB U
MIpeBpaIeHne SHEPTHH), roMeocTas
(camoperymsis), OmocuHTE3 Oernka,
CTPYKTYpHasl OpPraHU3allUsl J>KUBBIX CHCTEM,
JTIUCKPETHOCTb, caMoperyJisnus,
CaMOBOCTIPOM3BEICHIE (pemponykums),
HACJIEJICTBEHHOCTD, W3MEHYHUBOCTD,
SHEPro3aBUCHMOCTb, POCT M  Pa3BHUTHE,
YpOBHEBas OpraHU3aIHS;
c()OPMHUPOBAHHOCT, YMEHHUS  PaCKPHIBaTh
coJiepKaHue OCHOBOIIOJIATAIOIITUX
OMOJIOTHMYECKUX  TEOpUd W THUIIOTE3:
KJIETOYHOH, XPOMOCOMHOW, MYTallMOHHOM,
3BOJIIOIIMOHHOMN, TMPOUCXOXKACHUSA J>KU3HH U
YEJIOBEKA;

c()OPMHUPOBAHHOCT, YMEHHUS  PaCKPHIBaTh
OCHOBOIIOJIAraroIne OMOIOTMYSCKUE 3aKOHBI
u 3akoHomepHoctd (I. Mengensa, T.
Moprana, H.W. BaBunosa, J. I'ekkens, .

Mromiepa, K. bopa), rpaHumBel #x
MIPUMEHUMOCTH K )KMBBIM CHCTEMAM;
npuoOpeTeHne OTIbITa MIPUMEHEHUS

OCHOBHBIX METOJIOB HAy4YHOIO IIO3HaHUA,
UCIIOJIb3YEMBIX B OHOJIOTUH: HAOIIOJICHHUS U
OIMCAaHUSl JKUBBIX CHCTEM, IIPOLECCOB U
SIBJIGHUM; OpraHu3allud W  IPOBEACHHA
OHOJIOrNYECKOro 3KCIIEPUMEHTA,
BBIJIBUKEHUS BBISIBJICHUS
3aBUCUMOCTH MEXIY HCCIIENYEMBIMU
BEJIMYMHAMH, OOBSCHEHUS  IOJYyYEHHBIX
pe3ynbTaToB U (hOPMYJIMPOBAaHUS BHIBOJOB C
HCIIONb30BAHUEM HAYUYHBIX IOHATHHA, TEOPUI
1 3aKOHOB;

cOPMHPOBAHHOCTb ~ YMEHHUS  BBIJIENATH
CYLIECTBEHHbBIEC IPU3HAKU BHUPYCOB, KJIIETOK

THUIIOTE3,




MPEIMETHBIX 00JIaCTei;

- BBIOBUTATh  HOBBIE  HJIEH,
OpUTHHAJIBHBIE TIOAXOIbI U PEIICHIS,;
- CHOCOOHOCTHP WX  HCHOJB30BaHHUS B
M03HaBaTeNbHON U COLUANIbHON MPAKTHKE

npemiaraTh

MIPOKAPUOT U 3YKAPHOT; OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX ~ OpPraHHW3MOB,  BHJIOB,
OMOreOLIEHO30B M YKOCHCTEM; OCOOEHHOCTH
MIPOLIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS
SHEPrUU B KIIETKE, dbotocunresa,
IJIACTUYECKOIO0 U YHEPreTHYCCKOro OOMEHa,
XEMOCHHTE3A, MHTO3a, Meiio3a,
OILUTOIOTBOPCHHMSI, PA3BUTHUSI U PA3MHOXKCHUS,
WHJIWBUAYAbHOTO  Pa3BUTHSA  OpraHu3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOr0 0TOOpa, BHII000pa30OBaHUs,
MIPUCIIOCOOICHHOCTH OPraHU3MOB K Cpele

O6I/ITaHI/I$I, BIIMAHUA KOMIIOHCHTOB
OKOCUCTEM, AHTPOIIOICHHBIX U3MCHCHHUI B
OKOCHUCTECMAax CBOCH MCCTHOCTH,

KPyroBopoTa BEHICCTB M IPEBpAIICHHE
3Hepruu B 6uochepe;

c(hOpMHUPOBAHHOCTh YMEHHUSI peraTh
OUOJIOTUIECKHE 3a/1a4H, COCTaBJIATh
TCHOTUIINYCECKHUE CXCEMbl CKPCIIMBAHHUA JJId
Pa3HBIX THUIIOB HACJICOOBAaHUA IPU3HAKOB Y
OPraHMU3MOB, COCTaBJISATH CXEMBI IEPeHOCA
BEIECTB M JHEPTUHM B KOCHCTEMax (ILemu
IMUTaHWA, IIUIICBLIC CeTI/I)

OK 02.

B 00/1acTH IEHHOCTH HAYYHOTO O3HAHUSL:

- c(hopMHUPOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAayKU U OOIINECTBEHHOW IPAKTHKH,
OCHOBAHHOTO Ha Juanore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MECTa B
MOJUKYJIBTYPHOM MUDE;

- COBEPIIECHCTBOBAHUE SA3BIKOBOM M YUTATEIbCKOU
KYJbTYphl KaK CPEICTBa B3aUMOJACUCTBUS MEXIY
JIIOIbMU U MTO3HAHUS MUPA;

- OCO3HAHUE LEHHOCTH HAY4YHOW JIESTENBbHOCTH,

TOTOBHOCTb  OCYHIECTBIATH  NPOEKTHYIO U
UCCIIEJOBATEIBCKYIO JESTENBHOCTD
WHAMBU]IyaJIbHO U B TPYIIIIE;

OBnanenue YHHUBEPCAIBHBIMU y4eOHbIMU

MO3HABATEILHBIMHE JICHCTBUSIMU:

B) padoTa ¢ undopmanueii:

- BJIaJICTh HAaBBIKAMU MOJYYCHUS] HHPOPMALIUU U3
WUCTOYHUKOB pa3HbIX THUIOB, CAMOCTOSTEIHLHO
OCYILIECTBIISTh TIOUCK, aHaJIM3, CHCTEMAaTU3AIHIO
W UMHTEpIpeTanuio HWHOOPMAIUU  Pa3ITHYHBIX
BUJIOB 1 (hOPM MPEICTABIICHUS;

- cO3/1aBaTh TEKCTHl B PA3MYHBIX (opmarax ¢
YUETOM Ha3HAa4YeHUsT WHPOpPMAIMK M IEJIeBOH
ayJIMTOPUM, BBIOWpasi ONTUMANBHYI (opMy
MIPEJICTABJICHUS ¥ BU3YyaJIH3allHH;

- OLICHNBATh OOCTOBEPHOCTD, JICTUTUMHOCTbH
WHQOpMAIUK, €€ COOTBETCTBHE TIPABOBBEIM H
MOPaTbHO-3TUYECKHM HOPMAaM;

- UCHOJB30BATh CPEJCTBAa WH(OPMAIMOHHBIX H
KOMMYHUKAIIUOHHBIX TEXHOJOTHUH B pEeIICHUN
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpraHM3allMOHHBIX 33734 C  COOJIIOJIEHUEM
TpeOOBaHMIA 3PrOHOMUKH, TEXHUKHU

c(OPMUPOBAHHOCTh YMEHUH KPUTUYCCKU
OIIEHWBaTh HMH(POPMAIHIO OHOJIOTHYECKOTO
CoJiep KaHusl, BKJIFOYAOLIYIO [ICEBIOHAYYHBIE
3HaHUA u3 Ppa3InYHbIX HCTOYHUKOB
(cpenctBa MaccoBoi MH(pOpPMANWHW, HAYIHO-
MOTYJISIPHBIE MaTepHasbl);
MHTEPIPETUPOBATE  OTUYECKHE  aCIEKTHI
COBPEMEHHBIX HCCIIEOBaHUN B OHOJIOTHH,
MeAULUHe, OMOTEXHOJIOIHH; paccMaTpUBaTh
ro0aIbHBIE  DKOJIOTHYECKHE — TPOOJIEMBI
COBPEMEHHOCTH, (dbopMHpOBaTH o
OTHOLICHHUIO K HUM COOCTBEHHYIO MTO3HLIHIO;
cOpMHPOBAaHHOCTb ~ YMEHHH  CO34aBaTh
COGCTBGHHI)IG ITMCBbMCHHBIC u YCTHBIC
cooOlIeHUs] Ha OCHOBE OMOJOIMYECKOM
nHGOPMALMM W3 HECKOJBKMX HCTOYHHKOB,
TPaMOTHO HCTIOJIb30BATh MTOHATUIHBIN
amnmnapat OMOJIOTUH




0e30macHOCTH, THUTHEHBI, pecypcocOepesKeHHs,
NpaBOBBIX W OTHYECKHX  HOPM,  HOPM
UHPOPMAITMOHHON 0€30MACHOCTH;

- BJIAJICTh HABBIKAMH PACIO3HABAHUS W 3allUTHI
nHpopMary, HHPOPMAITMOHHOH O0€30IMacHOCTH
JTUYHOCTH

OK 04.

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITETBHOCTH M CAMOOIIPEEIIEHUIO;
-OBJIa/IeHUE HaBBIKAMH yaeOHO-
HCCIIEIOBATENIbCKON, MPOEKTHOW M COIMaIbHOMN
JIeSATENIbHOCTH;

OBnajgeHue YHUBeEpCaIbHbIMH
KOMMYHUKATHBHBIMH JIeliCTBUSIMU:

0) coBMeCcTHAs [1eSITeJIbHOCTD!

- TOHUMAaTh M WCIOJNb30BaTh MPEUMYIICCTBA
KOMaH/HOH W WHAWBHIYaTbHON pabOTHI;

- NPUHUMATh ILEM COBMECTHOM IesATEIHHOCTH,
OpPTaHU30BHIBATH U KOOPAUHUPOBATH JEHCTBUS 11O
€€ JOCTIKECHUIO: COCTaBJIATh IUIaH JIEUCTBUM,
pacmpenensaTh  poJId C  yY4ETOM  MHEHUH
YYaCTHUKOB OOCYXJaTh pe3ybTaThl COBMECTHOM
paboThr;

- KOOpOWHHPOBATh W BEHINOJHATH paboTy B
YCIIOBUAX pcajbHOIO, BUPTYaAJIbHOI'O u
KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

- OCYIIECTBISTh IO3UTUBHOE CTPATETHYECKOE
MOBEICHUE B Pa3IMYHBIX CUTYAIUSIX, MPOSBIATH
TBOPYECTBO u BOOOpakeHHe, OBITH
WHUIMATHBHBIM

OBnagenue YHUBeEpCAJIbHBIMH
PeryJsiTUBHbIMM JeHCTBUAMM:

) NPUHSTHE ce0s M PYTHX JIIO/Ieii:

- TPUHAMATh MOTHUBBI W apryMEHTBl JPYTHX
JIIOJIeH MpH aHaNIK3€e Pe3yabTaTOB AESITEIHHOCTH;

- NIPU3HABaTh CBOE MPABO U MPaBO APYTUX JIOJIEH
Ha OILHMOKH;

- pa3BWBaTh CHOCOOHOCTH IIOHMMAThb MHp C
MTO3UIIMH JPYTOTO YEIOBEKa

pUOOpETEHUE OIIBITA MIPUMEHCHUS
OCHOBHBIX METOJIOB HAYYHOTO ITO3HAHUS,
WCIIONTE3YEMBIX B OHMOJIOTHH: HAOMIONCHHUS U
OMHCaHUsl KUBBIX CHUCTEM, TMPOILECCOB U
SIBJICHUH; OpraHu3alid W TPOBEACHHS
OHOJIOTHYECKOTO 9KCIIEPHMEHTA,
BBIIBHKEHUS BBLISIBIIEHUS
3aBHCUMOCTHU MEXTY UCCJICTyeMbIMU
BEJIMYMHAMH, OOBSCHEHUS  MOJYyYEHHBIX
pe3yabTaTOB U (POPMYIIUPOBAHHUS BHIBOJIOB C
HCIOJIb30BAHUEM HAYYHBIX MOHITHH, TCOPUN
M 3aKOHOB

TUIIOTES,

OK 07.

B 00s1acTH 3K010IrMYeCKOr0 BOCTINTAHMSA:

- cOpPMUPOBAHHOCTH 3KOJIOTHUECKON KYJIBTYPHI,
IIOHUMAaHHUE BIUSHUSA COLMAIBHO-3KOHOMHUYECKHUX
IIPOLIECCOB  HAa  COCTOSIHME  IPUPOJHOHM U
COLMAILHONH CpeAbl, OCO3HaHHE TIJI00AIBHOTO
XapakTepa SKOJOTHUECKHX MPo0IieMm;

- IUIAaHUPOBAHUE M OCYUIECTBIICHUE NEUCTBUN B
OKpYXKaloIllell cpefe Ha OCHOBE 3HaHUA Ienei
YCTOHYHMBOTO pa3BUTHA YEJIOBEYECTBA;

AKTHBHOE HENPUATHE JEHUCTBUN, IPUHOCSIIHUX
BpEJl OKpYKalolllel cpesie;

- YMEHHE TMPOTHO3UPOBATH HEOIArONPHUITHBIC
3KOJIOTHYECKUE MOCIEACTBUSI ITPEANPUHUMAEMBIX
JIEHCTBUN, IPENOTBPAILATD UX;

- pacumpenue OIbITa NEeATEILHOCTH
AKOJIOTMYECKOM HANpaBICHHOCTH;
- OBJIaJIEHUE HaBbLIKAMH yaeOHO-

HCCIIEJIOBATENIbCKOM, MPOEKTHOW M COIMaIbHOMN
JIEATENBHOCTH

c(OPMUPOBAHHOCTh ~ YMEHHS  IPUMEHSThH
MOJIyYe€HHBbIE  3HAHHUA UIS  OOBSICHEHUS
OMOJIOTMUECKUX TPOIIECCOB M SIBICHUH, IS
NPUHATHAS ~ TPAKTHYECKUX  pElIeHWid B
ITOBCETHEBHO XKHU3HU C LENbI0 00ecrieueHus
0€30MMacCHOCTH CBOETO 3/I0POBbSI U 3/I0POBbSI
OKPYKaIOITUX JOJIEH, cobmoieHus
310poBOrO 00pa3a KU3HU, HOPM TPaMOTHOTO
MOBEJICHUST B OKPYXKAIOMIEH TPUPOTHON
cpene; MMOHUMAaHUE HEOOXOMMOCTH
WCIIONIb30BAaHUS JIOCTH)KEHUH COBPEMEHHOU
OHOJIOrUH " OHMOTEXHOJIOTHI JUTS
PAMOHATIBHOIO TIPUPOIOIIOIL30BaAHHMS




2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJBHOM IUCIATIINHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YU4eOHOI padoThl

Buj yueOHoi padoThI

O0beM yacoB

O0beM y4eOHOI 11 CHUNITHHBI 78
CymMmapHasi ydyeGHasi HArpy3Ka BO B3aMMO/IeiiCTBHU ¢ MpenojgaBaTejieM 78
B TOM YHCIIE:

TEOpeTUIeCcKoe o0ydeHne 52
IPAKTUYECKUE 3aHSITUS 18
1ab0paTOpPHBIE 3aHATUS 6
MIPOMEKYTOUHas artectanus B popme nuddepeHIIMpOBaHHOTO 3a4eTa 2

CamocrosiTesibHasi padora




2.2. TemaTn4yecKuii MJIaH U CO/IePKAHME TN CUUILTHHBI

Koabl koMmnereHnui u

JIMYHOCTHBIX
HanmenoBanue Coaep:xxanue yueOHOro MaTepuasia u (pOpMbl OPraHU3aAUMHU AeSITeILHOCTH Oo6bem pe3yJabTaToB,
pa3esioB U TeEM 00y4Jaroumuxcs 4acoB ¢dopmupoBanuio
KOTOPBIX CIIOCOOCTBYET
3J1eMEHT NMPOrpPaMMbl
1 cemecTp
Pa3nen 1. buosiorus kak Hayka. ZKuBble CHCTEMbI H MX OPraHU3aIlUsA
Tema 1.1. buonorus kak | Cogep:kaHue y4eGHOro MaTepuasia
HayKa. Obmas | 1 3anusatue 1. buonoruss — Hayka o kuBOoM mnpuponae. CBs3u OHOJIOTHH C
XapaKTePUCTHKA )KU3HHU. OOIIECTBEHHBIMU, TEXHUYECKHUMH M JIPYTUMH €CTECTBEHHBIMH HayKaMU,
dunocodueit, penmurueid, ITUKONU, 3CTETUKON U TpaBoM. Ponb Ouomoruu B
dbopMUpPOBaHUM COBPEMEHHON Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOrMYeCKUX HayK. MeToabl O3HAHUS XKUBOW TPHUPOAbI (HAOIIOACHHE,
SKCIICPUMEHT, OIHMCAHUE, W3MEpPEHHE, Kiaccu(ukamus, MOJACIUpPOBAHUE, 9 OK 02
cTaThcThYecKas o0paboTka AaHHbIX). JKuBble cuctembl (OMOCHCTEMBI) Kak
npeaMeT u3ydeHus ouonoruu. OTIMYME )KUBBIX CUCTEM OT HEOPTraHUYEeCKON
npuposl. CBoMCcTBa OMOCUCTEM U MX pa3HOOOpa3ne. YPOBHH OpraHU3AIUU
OMOCHCTEM: MOJEKYISIPHO-TEHETUYECKUH, KIETOYHBIN, OpraHU3MEHHBIH,
HOMYJSIIIMOHHO-BUJIOBOM, 9KOCUCTEMHBIH (0MO - TEOLEHOTHYECKHUH),
O6uochepHbIi
Paszjnen 2 Xumudeckuii COCTaB M CTPOEHUE KJIETKH
Tema 2.1. Xumuueckuii | Coaep:kaHue yueOHOI0 MaTepUaIa
cocraB KiIeTku. Bomaun | 1 3anusitue 2. XUMHYECKMH COCTaB KIETKH. XHWMHUYECKHE JJIEMEHTHI:
MUHEpaJIbHbIE BEIIECTBA MaKpOAJIEMEHTBI, MHUKpPO3JIeMEHThl. Bona u MuHepanbHbIE BEIIECTBA. 2
@DyHKIIMKM BOABI M MHUHEPAIBHBIX BelecTB B Kkierke. [lognepxkanue OK 01
OCMOTHYECKOro OajaHca. OK 02
IIpakTnyeckue 3aHsATHSA OK 04
1 3ansaTue 3. buonornyeckas poyib MUHEPAJIBHBIX BEIIECTB B 00eCHEUYEHUU 5
KU3ZHEJEATEIIbHOCTH OPTaHU3MOB, MPOSBIECHUS ucOaraHca MHHEPAIbHBIX
JJIEMEHTOB.
Tema 2.2. | Conep:xaHue yueOHOro MaTepuaJa OK 01
buonornueckn BaxkHbIE | 1 3anaTue 4. benku. CocrtaB M crpoeHue O€lIKOB. AMHUHOKHUCIOTHI — 2 OK 02
XUMUYECKHE MOHOMEphl OenkoB. He3zamMeHWMBIE ¥ 3aMEHHMMBIE AMHUHOKHCIOTHI.




COEIUHEHUS

AMHMHOKHUCIIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEITKOBOW MOJICKYJIBI
(mepBuYHAsl, BTOpPHWYHAs, TPETUYHAS W YCTBEPTUYHAS CTPYKTYpA).
XuMuyeckue cBoWcTBa OenkoB. buonornyeckue QyHKIMH — OEIKOB.
®epMeHThl — Ouosormueckue Karamusatopbl. CTpoeHue ¢depMeHra:
aKTUBHBIN LIEHTp, cyOcTpaTHas cneuuduunocts. Kodepmentsl. BuraMuHsl.
Otnuuns ¢GEepMEHTOB OT HEOPraHWYECKHUX KaTalu3aToOpoB. YTJIEBOMBI:
MOHOcaxapuabsl (TJIFOKO3a, pubo3a | J1e30KCHUpHO03a), Arcaxapuibl
(caxapo3sa, JlakTO3a) M MOJMCaxapuibl (Kpaxmai, IIHMKOTEH, LEJUII0I03a).
buonornueckue  ¢yHKIMM  yriaeBonoB.  JIMOuAbl:  TPUTTULEPUIBL,
dochomunuapl, crepounsl. [uaAPOPMILHO-TUAPOGOOHBIE  CBOWCTBA.
buonornueckue ¢yuknuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OENKOB U
JUIIUJO0B KaK MCTOYHUKOB 3Hepruu. Hyknennossie kucnorsl: JJHK u PHK.
Hyxkneotuabsl — MOHOMEpBI HYKJIEHHOBBIX KHUCIOT. CTpoeHue W (PyHKIHUU
JHK. Crpoenue u ¢pynkunu PHK. AT®: crpoenne u GyHKIuu

Tema 2.3. CtpyKTypHO-
byHKIMOHATBHAS
OpraHu3alus KJIeTOK

Coaep:xanue y4eOHOro MaTepHuaJia

1

3ansaTue 5. Lluronorus — Hayka o kierke. Kiierounas teopust — npumep
B3aMMOJICHCTBYS Uel U (PaKTOB B HAYYHOM MO3HAHUU. METOAbl U3y4eHUs
kietku. Kierka xak menocTHas sxuBasi cucteMa. OOIIue npru3HaKku KIETOK:
3aMKHyTasi HapyxHas MemOpana, monekynsl JIHK kak renernueckuit
ammapar, cHcTeMa CHHTe3a Oenka. THIBI KIETOK: JyKapuoTHyecKas u
npokapuoTuyeckas. OcoOEHHOCTH CTPOECHHUS NMPOKAPHOTHUECKOW KIIETKH.
Knerounas crenka Oaktepuii. CTpoeHHE D3YKapHOTUYECKOW KIIETKH.
OCHOBHBIE OTJIWYMS PACTUTENILHOW, MXMBOTHOM W TPUOHOM KIETKH.
[ToBepXHOCTHBIE CTPYKTYPHI KIETOK— KIIETOYHAS CTEHKA, TITUKOKAIUKC, MX
¢ynkuunu. [Inazmarnyeckas MemOpaHa, ee CBOMCTBA M (PYHKIUH.
[Muronazma u ee opraHowabl. OmHOMEMOpaHHBIE OPTraHOUIBI KIIETKHU:
OIIC, annapar I'onbxu, 1u30coMsl. [1oayaBTOHOMHBIE OpraHOM bl KJICTKU:
MUTOXOH/IPHH, TUIACTUABL. [IpOMCXOXKIIEHHEe MHUTOXOHIPUH U IUTACTHI.
Bunst  mmactua.  HememOpaHHBIE  OpraHouMJbsl  KIETKH:  pUOOCOMBI,
KJICTOYHBIHA IIEHTp, [IEHTPUOIH, PECHUYKH, KTyTUKH. DYHKIINU OpraHOMIOB
KJIeTkH. Bkimouenus. Sapo — perynstopHslil neHTp kiaetku. CTpoeHue sapa:
saepHas 000JI0YKa, KapHoIUula3Ma, XPOMATHH, SIPBIIKO. XPOMOCOMEL.
TpaHCOPT BEIIECTB B KJIETKE

JlaboparopHble 3aHATUA

1

3ansaTue 6. CTpoeHue KIETKH (pacTeHusl, )KUBOTHbBIE, TPUOBI) M KIETOYHBIC
BKJTFOUCHUS (Kpaxmall, KApOTHHOWIBI, XJIOPOIIIACTHI, XPOMOTLIACTHI).

OK 01
OK 02
OK 04




12

\ 3ausitue 7. [IponuiaeMmocts MeMOpaHsbI (TIJ1a3MOJIU3, JETIIa3MOJIH3)

Pa3gen 3. dKuzHeaeaTeJbHOCTDh KJIETKH

Tema 3.1. OOMenH
BEIIECTB U
IPEBPAIICHHE YHEPTUU B
KJIETKE

Copep:kanue y4eOHOTro MaTepuaJa

1

3angarue 8. OOMeH BelecTB, WIH MeTA00IU3M. ACCHUMUIIALUA
(rutacTrueckuii OOMEH) W JTUCCUMMIIALNS (SHEPreTHYEeCKUN OOMEH) — JIBE
CTOPOHBI E€IMHOTO Tmporecca MeTadonau3ma. Pojb 3aKOHOB COXpaHEHUs
BEIIECTBA M YHEPIHMH B IOHUMAHUU MeTa0oau3Ma. THIbl OOMEHa BEIECTB:
aBTOTpOoHBIA U Tereporpodublil. Pons hepMeHTOB B 0OMEHE BEMIECTB U
npeBpalieHnn dHeprun B kieTke. @otocunTtes. CBeToBas U TeMHOBAs (hasbl
dorocunTe3a. Peakmuum Qorocunreza. DddexTuBHOCTE (HOTOCHHTE3A.
3HavyeHue GOTOCHMHTE3a IS )KU3HU Ha 3emiie. BimsiHue ycinoBuid cpesbl Ha
(GOTOCUHTE3 M CIOCOOBI MOBBIMICHUS €0 MPOIYKTUBHOCTUA y KYJIBTYPHBIX
pacreHuii. XeMOCHHTE3. XEMOCHHTE3HMpYIoIHe Oakrepuu. 3HAYCHUE
XeMOCHHTE3a JUIS JKM3HM Ha 3emiie. DHEPreTHUeCKUil OOMEH B KIIETKE.
Pacieruienue BemecTB, BbIICICHUE U aKKyMYJIMPOBAaHUE SHEPTHH B KIICTKE.
Oranbl 3HepreTudyeckoro obmeHa. [nmkonus. bpokeHue u ero BHJBL.
KucnoposHoe okucieHue, WM KJIETOYHOE JpbixaHue. OKHCIUTEIbHOE
dochopmmpoBanre. DPPEKTUBHOCTh IHEPTETUICSCKOTO 0OMEHa

OK 02
OK 04

Tema 3.2. buocunres
Oenka

Coaep:xanue y4eOHOro MaTepHuaJia

1

3ausatue 9. Peakiuun marpuyHoro cunresa. 'eHeTndeckas uHbOpMaIus u
JIHK. Peanuzanusi reHeTnueckoil mHQpOpManuu B KieTKe. | eHeTHueckuii
KOI W ero cBoWcrBa. TpaHckpunumss — warpuunblii cuHte3 PHK.
Tpancnsmuss — OuocuHTe3 Oenka. Jrtambl TpaHchsuuu. KoauwpoBaHue
aMUHOKUCIJIOT. Ponb pubocom B GuocuHTE3€e Oenka

OK 02
OK 04

HpaKTI/I‘leCKOC 3aHsATHE

2

3anarue 10. Pemenwne 3ala4 Ha ONpeACICHUC II0CICA0BATCIBHOCTU
HYKJICOTHU OB

OK 01
OK 02

Tema 3.3. Bupycsl

Coaep:xaHue y4eOHOro MaTepuaJia

1

3ansaTue 11. Heknerounsle Gpopmbl XKU3HU — BUPYCHL. McTopus OTKpBITUS
BupycoB (/. M. MBanoBckuii). OcoOEHHOCTH CTPOEHUS U >KU3HEHHOTO
nukia Bupycos. bakrepuodaru. bonesnu pactenuii, )KUBOTHBIX U YEJIOBEKA,
BbI3bIBaE€Mble BHpycamH. Bupyc ummynonedwuimra uenosexka (BUY) —
Bo3Oymutens CIIMa. IlpodunakTiika pacnpocTpaHEHHs] BHUPYCHBIX
3a00JeBaHU

OK 02
OK 04

Pa3nen 4. PazMHOKeHHe M HHANBHYAJIbHOE PAa3BUTHE OPTAaHU3MOB.




Tema 4.1. J)KuzHeHHbIi
UK KJIIETKU

Conep:kanue y4eOHOTro MaTepuaa

1

3ansaTue 12. KaeToynbslii UK, WIKA )XU3HESHHBINA MUK KIeTKU. MHTEepdaza
u muto3. [Ipoueccel, nporekatonire B unrepdasze. Permkanus — peakuus
matpuuyHoro cunate3a JJHK. Ctpoenmne xpomocoM. XpoMOCOMHEII HaboOp —
KapuoTurl. JIumiouwaHbli M TalJIOUJHBIA  XPOMOCOMHBIE  HaOOpHI.
Xpomatuasl. L{lutonornyeckue OCHOBBI pa3MHOKEHUSI U UHJIUBUAYAIBHOTO
pa3BuTUs OpraHu3MoB. [lenenue kierku — wmuTo3. CTraaum MUTO3a.
[Ipouecchl, TPOUCXOASAIIME HA PA3HBIX CTaAUAX MUTO3a. buonornueckuii
cMmbIca muTo3a. [IporpamMMupyemas rubenb KIETKH — anomnTo3.

OK 02
OK 04

Tema 4.2. ®opmbl
Pa3MHOXKEHUS
OpraHu3MOB.
NunuBuayansHoe
pa3BUTHE OPTraHU3MOB

Coaep:xaHue yueOHOIro MaTepuaJia

1

3ansaTue 13. ®opmbl pa3MHOXKEHHUS OPraHU3MOB: OEcrojoe U IOJIOBOE.
Bugsl Gecrionoro pa3MHOKEHHS: JEJICHHE HAJBOE M MOYKOBAHHWE OJHO H
MHOTOKJIETOYHBIX, ~ CHOPOOOpa3OBaHUE, BETETATHMBHOE  Pa3MHOXKECHHE.
HckyccTBEHHOE KIOHMPOBAHUWE OPraHU3MOB, €0 3HAYEHHME JJIS CEJIEKLIUU.
[TooBoe pa3MHOXKEHHE, €ro oTiIuuusg oT Oecmonoro. Meiio3. Craauu
Mmeiosza. Ilpouecchl, mnpoucxoasume Ha craausax wenos3a. I[loBeaenue
xpomocoM B Meio3e. KpoccunroBep. buonornyeckuii cMpica U 3HaYCHHE
meiioza. ['ameroreHe3 — mpomecc 0Opa30BaHUS IIOJIOBBIX KIETOK Y
KUBOTHBIX. [loJOBBIE »Kene3bl: CEMEHHUKH U AuyHUKU. OOpa3oBaHue U
pa3BUTHE TIOJIOBBIX KJIETOK — TaMeT (CIepMaTo30ufl, SHIEKIeTKa) —
cnepmaroreHe3 H ooreHe3. OCOOEHHOCTHM CTpOEHMS SHIEKIETOK |
cnepmaro3onioB.  OmoporBopenue.  Ilaprenorenes.MHauBugyanbHoe
pa3BuTHe (OHTOTeHE3). DMOpHUOHANbHOE pa3BUTHE (IMOpHOTreHe3). DTarbl
AMOpPUOHANILHOTO PAa3BUTHUS y II03BOHOYHBIX JKUBOTHBIX: JpOOJIEeHHE,
racTpynauus, opraHoreses. IlocTamOpuoHanbHOe  pa3BuTHE. TuIbI
MOCTAMOPHUOHAIIBHOTO ~ Pa3BUTHA: TPSIMOE, HenpsMoe (JIMYUHOYHOE).
BausiHue cpenpl Ha pa3BUTHE OPTaHU3MOB; (AKTOPbI, CIIOCOOHBIE BHI3BIBAThH
BpOKJEHHbIE ypoJicTBa. PocT u pazButue pacteHuil. OHTOTreHe3 1IBETKOBOIO
pacTeHHUs: JBOMHOE OIIOIOTBOPEHHUE, CTPOEHUE CEMEHH, CTAIUN PA3BUTHS

OK 02

Pasnen S. HaciieACTBEHHOCTh H M3MEHYHUBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIEJOBAHMUS

Conep:xxaHue yueOHOro MaTepuaJia

1

3ansatne 14. IlpenmMer u 3amaun  TeHETUKU. Ponap OUTOJNOTMU U
SMOPHOJIOTUY B CTAHOBJICHUH T€HETUKU. BKiIal pOCCUNCKHX U 3apyOeKHBIX
VYEeHBIX B PAa3BUTHE TE€HETUKH. METOIbl TeHETHUKH (THOPHI0IOTHYECKUH,
IIUTOTSHETHUECKHUI, MOJIEKYJISIPHO-TEHETUYECKUIN ). OCHOBHEBIE
T€HETHYECKUE MOHATHS. ['eHeTHYecKasi CHMBOJIMKA, HCIIOJIb3YEMasi B CXEMax

OK 02
OK 04




CKpEIIMBaHUM. 3aKOHOMEPHOCTH HaCJIeIOBAHUS MPU3HAKOB,
ycraHoBieHHble . MenneneM. MoOHOTHOpPUIHOE CKpeIlMBaHUE. 3aKOH
eanHooOpa3us ruOpuaoB MepBoro mnokosieHus. [IpaBuino JOMUHUPOBAHUS.
3aKkoH paciueryieHus npu3HakoB. ['umore3a umctoTel ramer. [lomHoe wu
HENOJHOE  JOMUHUpOBaHue.  JIuruOpujgHoe  CKpeuluBaHUE.  3aKOH
HE3aBUCUMOI'O HACJEJAOBAHUS NPHU3HAKOB. LlUTOreHEeTHYEeCKHEe OCHOBBI
TUTHOPUIHOTO CKpELIMBAHUS. AHanusupyouiee CKpELIMBaHHUE.
Hcnonb3oBaHue aHANM3UPYIOUIETO CKPELIMBAHUS JJIA  OMNpEAeNICHUs
TEHOTHIIA 0COOHU

HpaRTn'{ecmle 3AHATHSA

3

3ansrue 15. Pemenue 3a1a4 Ha onpeesieHne BEpOATHOCTH BOSHUKHOBEHUS
HACJICICTBCHHBIX IMPU3HAKOB TMIPH MOHO-, M-, TOJUTHOPUIHOM H
AQHAJIM3UPYIOLIEM CKpELIMBAaHUU, COCTABJICHUE TIEHOTUIIMYECKUX CXEM
CKpPEIMBAHUS

Tema 5.2. CuerieHHoe
HacJeI0BaHueE
MIPU3HAKOB

Coaep:xanue y4eOHOro MaTepuaJia

1

3ansaTue 16. CrueruieHHOe HacienoBaHue nmpu3HakoB. Padora T. Moprana
10 CLEIUICHHOMY HAaCJIeIOBaHUI0 TeHOB. HapyllieHue cleruieHus: TeHOB B
pe3yabTaTe KpPOCCHHTOBEpa. XPOMOCOMHAsl TEOPHsl HACIEACTBEHHOCTH.
['enetnueckue kapThl. ['eHeTHKA 1MoJia. XPOMOCOMHOE ONpEACICHHUE T0Ja.
AYTOCOMBI M TIOJIOBBIC XPOMOCOMBI. I'omorameTrHrle u rereporaMeETHbLIC
opranu3Mbl. HacrienoBanue Npu3HakoB, CIETUICHHBIX C MOJIOM

HpaKanecmle 3AaHATHUSA

4

3austue 17. Pemenne 3a1a4 Ha OnpesiesieHHe BEPOITHOCTA BO3SHUKHOBEHHUS
HACJICICTBEHHBIX MPU3HAKOB TMPU MOHO-, [U-, TOJUTHOPUAHOM H
aHanH3pr10meM CerHII/IBaHI/II/I, COCTABJICHUC TCHOTUIINYCCKHUX CXEM
CKpELIMBAHUS

OK 01
OK 02

2 cemecTp

Tema 5.3.
3aKOHOMEPHOCTH
WU3MEHUYUBOCTH

Coaep:xaHue yueOHOro MaTepuaJia

1

3ansarue 18. M3mMeHunBOCTE. BUIBI M3MEHUYMBOCTH: HEHACIEACTBEHHAS H
HacleCTBEHHas. Ponb cpeapl B  HEHACHEICTBEHHOW HW3MEHYMBOCTH.
XapaktepucTtuka MOAU(PUKAIIMOHHON N3MEHYMBOCTH. BapuanmoHHbIN psij 1
BapualMoHHas KpuBas. Hopma peakuumm npusHaka. KonmdecTBeHHbIE U
KAUEeCTBEHHbICE  TpPHU3HAKM M  UX HopMa  peakuuu. CBoiicTBa
MOIU(PUKAITMIOHHON U3MEHUNBOCTH.

HacnencTtBeHHas, WM TEeHOTHIIMYECKAasd H3MEHUMBOCTh. KoMOuHaTHBHAas
M3MEHUYUBOCTh. Melo3 M TMOJOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM

OK 01
OK 02
OK 04




W3MEHYMBOCTH. MyTarmoHHass M3MEHUYMBOCTh. Kiraccudukamuss myTaimii:
TE€HHbIE, XPOMOCOMHBIE, TE€HOMHbIe. YacToTa M NPUYMHBI MYTaIU.
Myrarennbie (QakTopbl. 3aKOH TOMOJIOTUYECKUX PSIAOB B HACIIEACTBEHHON
n3MeHunBocty H. U. BaBuiosa

IIpakTnyeckue 3aHsATHS

5

3ansaTue 19. Peienue 3a1a4u Ha onpeaeacHUE BEPOSTHOCTH BOZHUKHOBEHUS
HACJIEJCTBEHHBIX TPHU3HAKOB IPH PA3IMYHBIX THIIAX B3aUMOJACHCTBUS
T'€HOB, COCTABJICHUE TeHOTUITMYECKUX CXEM CKPEUIMBAHUS

Tema 5.4. I'eneTnka
JeJI0BEeKa

Copep:kanue y4eOHOIro MaTepuaa

1

3ansrue 20. ['eneruka yenoeka. Kapuorun yenoBexka. OCHOBHBIE METOIbI
TEeHETUKHU YEJIOBEKa: T'eHealornuyecKuii, OJU3HEOBBIN, [IUTOTCHETUYECKHH,
OMOXUMHYECKUH, MOJIEKYIsIpHO-TeHeTnYeckuil. COBpeMEHHOE ONpeelIeHNE
TEHOTHUIIA: TOJHOTCHOMHOE CEKBEHHpPOBAaHUE, TC€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomoiisio [11{P-ananu3a. HacnenctBennbie 3a00sieBaHus YEIOBEKA!
reHHble Oosie3HH, OONE3HUW C HACIEACTBEHHOH MPEeApacroioKEeHHOCTHIO,
XpoMocoMHbIe Oone3nn. Comarudeckue ¥ TeHEpPaTUBHBIE MYTaIlUH.
CrtBonoBbie KieTKd. [IpuHIMNBI 310poBOro o0pasza KU3HU, AUATHOCTUKH,
npodUIAKTUKY U JICUEHUSI T€HETUUECKUX Oose3He. MenKo-TeHeTHYECKOe
KOHCYJIbTUPOBAaHHE. 3HAUEHHE MEJIUIIMHCKON I'€HETUKHU B MPEIOTBPAILECHUH
Y JICYCHUH T€HETHYECKUX 3a00JIeBaHMI yeloBeKa

OK 01
OK 02
OK 04

Pa3gen 6. DBoIonMOHHAA OMOJIOTUSA

Tema 6.1.
OBOJIIOIMOHHAS TEOPUS
U €€ MECTO B OMOJIOTHH

Coaep:xxaHue y4eOHOro MaTepuaJia

2

3anaTue 21. Ilpennocbulku BO3HUKHOBEHHUS SBOJIOIMOHHON TEOPHH.
OBOJIIOLIMOHHAS TeopHs U €€ MecTo B OMOJOoruu. BiMsHue 3BOITIOIMOHHON
TEOpUHU Ha pa3BUTHE OMOJIOTUU U JPYruX HayK. CBUAETEIbCTBA IBONIOIHH.
[TaneoHTONOrMYECKHE:  MOCIENOBATEIBHOCTh  IOSIBJICHUS  BUJOB B
MTaJICOHTOJIOTUYECKON JIETOIIHUCH, IIEPEXOIHBIE (bopMBI.
buoreorpaguueckue: cxoncTBo U paziauuue (payH u Quop MaTepukoB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOACTBA U PA3INYUSA 3MOPHOHOB Pa3HBIX
BUJOB TI03BOHOYHBIX. (CpaBHHUTEIbHO-aHATOMUYECKUE: T'OMOJIOTMYHBIE,
AQHAJIOTUYHBIE, pPYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-
OMOXMMHUYECKHE: CXOJICTBO MEXAaHM3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTabOIMYECKUX MYyTeH Y BCEX KUBBIX OPraHU3MOB

OK 02
OK 04

Tema 6.2.
MuUKpO3BOTIOLHSL.
MaxkposBosnronus

Coaep:xaHue yueOHOro MaTepuaJia

1

3ansaTue 22. Cunrernueckas teopus sBomtouuu (CTD) m e€ ocHOBHBIE
110J10’keHUs. MukposBosronyst. [Tonmymsiiys kak eAMHNAIIA BUJA W DBOJIIOIHH.

OK 02
OK 04




JBwxkymue cuibl ((paxTOpbI)IBOIIONUN BUIOB B MpUpPoJe. MyTallmOHHBIN
nporecc U KOMOMHATUBHAs W3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI M
npeiid renoB. WM3omsamms wu  murpanus. EcTtecTBeHHBIM 0TOOpD —
HanpaBAomui  GakTop sBomouud. DOpMBI  €CTECTBEHHOTO OTOOpA.
[Tprcnoco0IeHHOCTh OpraHU3MOB KakK pe3yiabTaT 3BoONUH. [lpumepsl
npucnocoOieHuit y opranu3smMoB. ApoMop}o3sl U uauoafanTanuu. Bug u
Bug000pazoBanue. Kpurepuu Buga. OcHoBHBIE (POPMBI BUI00OPA30BAHUSA:
reorpaduueckoe, Kojoruueckoe. MaxkpodBoiromnus. PopMbl IBOJIIOIIH:
bunernyeckas, JIUBEPreHTHas, KOHBEpreHTHas, napasuieJbHasl.
Heob6patumocts 3BOIIONMN

Paznen 7. Bo3HnKHOBEeHME U P

a3BHUTHE KH3HHU HA 3emJie

Tewma 7.1. 3apoxxnenue
Y Pa3BUTHUEC KU3HU

Coaep:xaHue yueOHOro MaTepuaJia

1

3ansTue 23. JloHayuHble NIPEACTABICHUS O 3apOKAEHUU KU3HU. HayuHbie
TUTIOTE3bl BO3HUKHOBEHHUS XU3HU Ha 3emuie: aOMOTeHe3 W MaHCIEepMHUs.
XuMmu4deckasi dBOTONHs. AOHMOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB U3
HEOPTraHWYECKUX. OKCIEPUMEHTAIbHOE TMOATBEPKICHUE XUMHUYECKOU
sBorrorny. HavaneHble 3Tanel Onosiorndeckoi sposronuu. ['unoresa PHK-
mupa. DopmupoBaHHE MEMOPAHHBIX CTPYKTYp ¥  BO3HUKHOBEHHE
NpOTOKJETKHU. [lepBbie KIETKU U UX 3BOMIONUS. POPMUPOBAHHE OCHOBHBIX
TPYII JKUBBIX OPraHU3MOB. Pa3BuUTHE >KM3HM Ha 3emMjie MO 3paM |
nepuonam. Karapxeil. Apxelickas u nporeposoiickas spbl. Ilaneo3oiickas
apa u e€ MepHoIbl: KeMOPUNCKUM, OPAOBUKCKHM, CHITYPHUICKUNA, TEBOHCKHIM,
KAMEHHOYTOJIbHBIM, INEepMCKUH. Me3o30lickas d2pa U €€ IEepUOAbL:
TPUACOBBIM, IOpPCKUHM, MenoBod. KaliHo3o0Mckas spa M €€ NepHoIb:
[1aJICOT€HOBBIN, HEOI€HOBBIN, aHTPONIOT€HOBBIM.

OK 01
OK 02
OK 07

Tema 7.2. Cucrema
OpPTaHUYECKOTO MHpA.
IIpoucxoxnenue
YeJI0BEKA —
AHTPOTIOTEHE3.
OCHOBHBIE CTaIUU
9BOJIIOIN YeJI0BEKa

ConepxaHue y4eGHOro MaTepuaJjia

1

3ansarue 24. Cucrema OpPraHMYECKOr0 MHpa KAaK OTPAXKEHUE SBOJIIOLMU.
OCHOBHBIE CHCTEMATHYECKHUE TPYIIbl OPraHU3MOB. XapaKTepUCTHUKA
KJIIUMAaTa M TEOJOTMYECKUX IporeccoB. OCHOBHBIE HTambl 3BOJIIOLUU
PACTUTENHHOTO U )KMBOTHOTO MUPa. ApoMop(}O3bI Yy pacCTeHUH U KUBOTHBIX.
[losiBneHue, paciBET U BHIMUPAHUE TPYMI KUBBIX OPTaHU3MOB. DBOJIIOLIMS
YyelnoBeKa. AHTPONOJIOTHsS Kak Hayka. Pa3BuTue mpencTaBiIeHUd o
MIPOUCXOKICHUH YesloBeKa. MeTo bl n3yueHus anTponorenesa. CxoacTBa u
paszIuyus 4eoBeKa 1 KUBOTHBIX. CHCTEMATHYECKOE MOJOKEHHUE YEIOBEKa.
Jeuwxymme  cunbl  (pakTopel)  aHTpomoreHe3a.  HacnmeactBeHHas

U3MEHUYUBOCTh U €CTeCTBEHHBIH 0TOOp. OOuiecTBeHHbIM 00pa3 >KH3HH,

OK 01
OK 02
OK 07




U3TOTOBJICHHE OPYIUIl TPpyAa, MbIIUIEHUE, peub. OCHOBHbBIE CTAJAMH U BETBU
DBOJIIOIIMM  YEJIOBEKA: aABCTPAJIONUTEKH, YesnoBek ymenblid, YenoBek
npsAMoOXoJsuid, YemoBeKk  HeaHAEpTAIbCKUM, YeloBeK  pa3yMHBbI
COBpEeMEHHOro  Tuma. Haxogku  HCKONMAaeMbIX  OCTAaHKOB,  BpeMs
CYIIIECTBOBaHMs, OO0JAaCTh PacHpOCTpaHEHHUs, OOBEM TOJOBHOTO MO3Ta,
o0Opa3 xwu3nu, opyaus. YemoBeueckue packl. OCHOBHBIC OOJBIIHME PACHI:
eBporieoniHas (eBpas3uiickasi), Herpo-aBcTpajioujHas (dKBaTOpHUabHAas),
MOHTOJION/IHAsE  (a3MaTCKO-aMepUKaHCKas). YepTel MPUCIOCOOIECHHOCTH
IpeJICTaBUTENIeH YeJIOBEYECKUX pac K YCIOBUSAM CyllecTBOBaHUsA. EquHCTBO
yesioBeuecknx pac. Kputuka pacuzma

Paznen 8. Opranusmsl u

OKPY:KaIoIIasi cpena

Tema 8.1. Dkosorus
Kak Hayka. Cpenbl
JKA3ZHUA. DKOJIOTHUECKUE

Coaep:xaHue yueOHOro MaTepuaJia

1

3ansTue 25. DKoJOTHs Kak Hayka. 3aJladyd U pa3Jieibl KOJOTHUH. MeTobl
9KOJIOTHYECKUX HCCJIEIOBaHUMN. DKOIOrHYECKOE MHPOBO33PEHUE

bakTopsI. COBpeMEHHOTo0 yesoBeka. Cpenbl 00MTaHUsI OPTaHU3MOB: BOAHAS, HA3€MHO-
DKoJ0orn4ecKue BO3/IyIIIHAs, I0YBEHHAsI, BHYTPUOpPraHU3MEHHAs. DKOJIOTUYECKUE (PaKTOPHI.
XapaKTePUCTUKU Knaccudukanus sxonorndeckux (HhakTopoB: aOMOTHYECKHE, OMOTUYECKHE U
HOMYJISILIUU aHTporioreHHsle. JleiicTBUE SKOIOTHYECKHX (PAKTOPOB Ha OPTraHU3MBEI.
AbGuotnueckue (HakTopbl: CBET, TEMIIEpaTypa, BIaXXHOCTh. DOTONEPUOAU3M. OK 01
[TpucniocoOneHus OpraHu3MOB K JIEHCTBUIO aOMOTHMYECKHX (DaKTOPOB. OK 02
buonornueckue putmel. buornueckue Qaxkrtopbl. Bunel Onornyeckux OK 04
B3aWMOJICHCTBUI: KOHKYPEHUHS, XUIIHUYECTBO. [lapazutusm, MyTyainsm,
KOMMEHCAIU3M  (KBapTHPAHCTBO,  HAXJEOHUYECTBO),  aMEHCAJIU3M,
HelTpanu3M. 3HauyeHue OMOTUYECKUX B3aUMOJEHCTBHH AJIsl CYILIECTBOBAHUS
OpPraHU3MOB B MPHPOJHBIX COOOIIECTBAX. DKOJOTHUECKUE XapPaKTEPUCTUKU
nomynsiiii. OCHOBHBIE MTOKA3aTeIN MOMYJSALUN: YUCIEHHOCTb, MJIOTHOCTD,
POXKIAEMOCTb, CMEPTHOCTb, IMIPUPOCT, MUTpanus. J[MHaMUKa 4YUCIEHHOCTH
MOMYJISIIMY U €€ PeryIsiius
Pa3nes 9. CoolmecTBa M 3K0JOTHYECKHE CHCTEMbI
Tema 9.1. CoobmiectBa | Coaep:kaHue y4eOHOTo MaTepuaia
OpraHU3MOB, 1 3anaTue 26. CooOmiectBo opranu3smMoB — OwuoreHo3. CTpyKTypsl
3KOCHCTEMBI. OuoleHo3a: BUIOBasi, IPOCTPAHCTBEHHAs, Tpodudeckas (muiieBas). Buasi- OK 02
[Ipuponusie TOMHUHAHTHI. CBsI3U B OMOIIEHO3€. DKOJOTUYECKHE CUCTEMBI (IKOCHUCTEMBI). OK 04
3KOCHUCTEMBI [Tonsitne 06 skocucteme u O6moreoneHoze. OyHKIMOHATEHBIE KOMITOHEHTHI OK 07

HKOCUCTEMBI: IPOAYLEHTBI, KOHCYMEHTBI, peAyLEHThI. KpyroBopoT BewecT
U TOTOK DSHEprum B HKocucteme. Tpoduyeckue (MUILEBbIE) YPOBHU




skocuctembl. [Tuiessie nenu u cetd. OCHOBHBIC MOKA3aTEIH SKOCUCTEMBI:
Oouomacca, TMPOAYKIHMS.  DKOJIOTMYCCKHE  MUPAMUABL:  IPOIYKIIHH,
YHUCIEHHOCTH,  Ouomacchl.  CBOWCTBA  3KOCHCTEM:  YCTOHYHBOCTb,
camoperyssinius,  passutre. Cykueccus. [IpupojaHble  3KOCHCTEMBI.
DKOCHUCTEMBI peK M 03Ep. DKOCHCTEMa XBOWHOIO MJIM IIHPOKOJIMCTBEHHOIO
jgeca. AHTPONOTCHHBIC YKOCHCTEMBI. ATPO3KOCHCTEMBL. Y POO3KOCHCTEMBI.
buosornyeckoe M XO3SIMCTBEHHOE  3HAYEHHE  arpO’KOCHUCTEM U
yp6o3kocuctem. bruopasHooOpasue kak (HakTop yCTOMYHMBOCTH SKOCUCTEM.
CoxpaHeHne OHOJIOTHYECKOr0 pa3HooOpasus Ha 3emiie

Tema 9.2. buocdepa —
['nmoGanpHas sKkocucTeMa
3emnn. Briusiaue
AHTPOIIOTEHHBIX
dakTopoB Ha Ouochepy

Coaep:xaHue y4eOHOro MaTepuaJia

1

3ansaTue 27. Yuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cocta u
cTpykTypa Omocdepsl. JXXuBoe BemecTBo U ero ¢yHkuuu. OcobeHHOCTH
o6uochepsl Kak TI00aTbHONW 3KOCHUCTEMBI. J[MHAMUYecKoe paBHOBECHE U
oOpartHast cBsi3b B Ouocdepe. KpyroBopoThl BemecTB U OMOTCOXUMHYCSCKUE
IUKIIBL 2JIEMEHTOB (yriepoja, a3oTa). 30HaIbHOCTh Ouochepsl. OCHOBHBIE
Oouombl cymm. YenoBeyectBO B Omocdepe 3emin. AHTpPOIOTEHHBIC
u3MeHeHuss B Oumocdepe. [110OanbHBIE HAKOJOTHYECKHE IMPOOIEMBI.
CocymiecTBoBaHuE MIPUPOJIBI " YEJI0BEUECTBA. Coxpanenue
Ouopa3zHooOpa3usi Kak OCHOBa ycroiiumBoctu Ouocdepsl. OcHoBa
pallMoOHAIFHOTO  YNPAaBICHHWS  NPUPOAHBIMH  pecypcaMh H X
ucnoibp3oBanue. JloctmkeHnss OMONIOruy U OXpaHa MPUPOJIbI

Tema 9.3. Bausinue
COLIMAJIbHO-
9KOJIOTUIECKUX
(bakTOpOB Ha 3710pOBbE
YeoBeKa

ConepxaHue y4eGHOro MaTepuaJjia

1

3ansarue 28. 310poBbe U ero cocrapisronie. OakTopbl, MOJTOKUTEIBHO U
OTPHUIIATEIILHO BIIMSIONINE HA OPraHu3M 4denoBeka. [Ipobiema TeXHOTeHHBIX
BO3JICHICTBUI Ha 370pPOBbE YENOBEKa (DIEKTPOMATHUTHBIE MOJS, ObITOBas
XUMHS, W30BITOYHBIE WIYMBI, pagudanus W T.M.). AJanTaiusi opraHu3Ma
yenoBeka K (akTopam okpyxarwomei cpensl. [IpuHimmnsl dhopMupoBaHus
3710poBBe cOeperaromiero nosegaeHust. dusnyeckass akTUBHOCTH U 37I0POBBE.
buoxnMmnueckne acekThl palliOHAIBLHOTO MUTaHUS

JlaboparopHble 3aHATHA

3

3ansitue 29. YMcrBeHHass paboTocnocoOHOCTh. BnusHue abuoTnyeckux
¢dakTopoB Ha yeinoBeka (B KauyecTBE  TPUITEPOB,  CHUKAIOIIUX
paboTOCIOCOOHOCTD, HCII0JIb30BATh yCIIOBUS OCYILIECTBIEHUS
npodecCHOHANBbHOM  JESTeNbHOCTH: IIyM, TeMIleparypa, (¢uznyeckas
Harpyska u T.1.)

Pa3nen 10. Cesiekunsi OpraHu3mMoB, OCHOBbI OHOTEXHOJIOTHH

OK-01




Tema 10.1. Cenexus
KaK HayKa U MpoIecc

Conep:kanue y4eOHOTro MaTepuaa

1

3ausarue 30. Cenekiusi KaKk Hayka M MIpOIECC. 3apOKICHHUE CENEKINU U
nomectukanusa. Yuenune H. WM. BaBuioBa o menTpax mHoOrooOpasus u
IPOUCXOXKACHUS  KYJIbTYPHBIX pacTeHUH. LIeHTppl MPOUCXOKIACHUS
JoMamHuX KUBOTHBIX. CopT, mopona, mramMM. COBpPEMEHHBIE METOJBI
cenekuu. MaccoBblil 1 MHIMBHUIYaIbHBIH OTOOPHI B CENIEKLIUU PACTCHUH U
KUBOTHbIX. OIEHKa 3KcTepbepa. DbBIIM3KOPOACTBEHHOE CKpEIIMBAHHE —
uHOpuauHT. Yncras auHust. CKpelnBaHue YUCTBIX JUHUM. ['eTeposuc, nnm
ruOpunHast cuna. HepoacTBeHHoe — cKpelMBaHME€ —  AyTOPUAMHI.
Otnanénnas rubpuamzanus U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3
IIOJIy4YEHUE IOJIUIIIONIOB. JJoCTHKEHUs CeNneKUuN PacTeHUM, )KUBOTHBIX U
MHUKPOOPraHU3MOB

Tema 10.2. OcHOBEI
OHMOTEXHOJIOTHH.
buorexnonoruu

B )KM3HU U Npodeccuu

Coaep:xanue y4eOHOro MaTepHuaJia

1

3anaTue 31.  buorexHomoruss Kak oTpacib Ipou3BOJCTBA. ['eHHas
WHXKeHepus. OTanbl cozgaHusi pekomOuHantHOM JIHK u TpaHcreHHbix
OpraHU3MOB. Kinerounas HUHKEHEpUS. Kiierounsie KYJIBTYPBI.
MukpokioHaIbHOE pa3MHOKEHHE pacTeHuH. Knonuposanue
BBICOKOITPOYKTHUBHBIX CEJIbCKOX 035 HCTBEHHBIX OpraHU3MOB.
DOkonoruyeckue U dThueckue mnpobiemsl. ['MO —  reHeTudecku
MO (PULIPOBAHHbBIE OPTaHU3MBI.

OcHoBHbIE HaIpaBJICHUS COBPEMEHHOMU OMOTEXHOJIOTUU B
MpoECCHOHAIBHON JIEATETLHOCTH dYesioBeKa. MeTobl OMOTEXHOJIOTHH.
OOBeKTHI OMOTEXHOJIOTHH. Otuka OMOTEXHOJIOTHUECKUX
U TEHEeTWYeCKUX OKcrepuMmeHToB. [lpaBmia rmoncka U aHamuza
OMO’KOJIOTHUECKOW MH(OPMAIMM U3 PA3IUYHBIX MCTOYHUKOB (HaydHass U
yueOHO-Hay4yHasi JMTepaTypa, CpelcTBa MaccoBOW HH(OpMalUU, CETb
WuTtepHeT u npyrue)

HpaKanecmle 3AaHATHUSA

6

3ansitue 32. Keiicol Ha aHaNM3 MH(GOpPMAIMK O HAYYHBIX JOCTHKEHHSAX B
00JacTH TeHETHMYECKHX TEXHOJOTHM, KJIETOYHON HWH)KEHEPUH, MUILIEBhIX
OMOTEXHOJIOTHA

OK-02
OK-04

Pa3nen 11. Penrenue keiicoB B 00J1aCTH OMOTEXHOJIOTMHA

Tema 11.1.1.
buorexnonoruun
B MPOMBIIUIEHHOCTH

ConepxaHue y4eGHOro MaTepuaJjia

1

3ansitue 33. PazButue npoMbIlIuIEHHONW OMOTEXHOIOTUN U €€ PUMEHEHUe
B OKM3HM 4eJOBEKa, IOUCK M aHaiu3 HWHGOpMalMu W3 Pa3IuuHBIX
UCTOYHUKOB (Hay4yHast M y4eOHO-Hay4Has JIMUTEpaTypa, CpeCcTBa MacCOBOM

OK-01
OK-02
OK-04




\ nHpopmanuu, cetb IHTEpHET U Apyrue)

HpaRTn'{ecmle 3AHATHSA

7 3austue 34. Keiicel Ha aHanu3 MHGOPMAIIMK O PAa3BUTUH MPOMBIIIICHHOM 2
OMOTEXHOJIOIMH (110 MUHU-TPYIIIIaM)
Tema 11.1.2. Copep:kaHue y4eOHOIro MaTepuaa
CoumanbHo-3THYECKHE | 1 3ansTue 35. DTuveckre aclekThl Pa3BUTHA OMOTEXHOJIOTHIA U IPUMEHEHUE
aCIIEeKThI UX B JKM3HU YEJIOBEKAa, MOUCK M aHaIM3 HHPOPMALUM M3 Pa3IUYHBIX 2
OMOTEXHOJIOI UM UCTOYHUKOB (HayyHast ¥ y4eOHO-Hay4Hasl JIUTEpaTypa, CPeaCTBa MacCOBOM
uHpopmaruu, cetb IHTEpHET U Ipyrue)
IIpakTHyeckue 3aHATHSA
8 3ansitue 36. Keiicel Ha ananu3 umHpOpMamuu 00 3THYECKHX aCHEKTax 2
pa3BUTHS OMOTEXHOIOTHI (IO MUHU-TPYIIIIaM)
Tema 11.1.3. Coaeprxanue yueOHOIro MaTepuaJa
buorexnonoruu 1 3ansitne 37. Pa3Burue OMOTEXHOJOTMIl C NPUMEHEHHEM TEXHUYECKHX
Y TEXHUYECKUE CUCTEMBI cucteMm (OmouHkeHepus, 6uonHdopmarvka, OMOHMKA) U UX IPUMEHEHUE B
KHU3HH Y€JI0BEKa, IIOUCK U aHAIN3 UH(OPMaMK U3 PA3IUYHbIX HCTOYHHUKOB 2
(HayuHas u  y4yeOHO-HayyHas  JIUTEpaTypa, CpEICTBA  MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)
IIpakTnyeckune 3aHATHSA
9 3ansitue 38. Kelicel Ha aHanu3 MHGOPMAIMKM O pa3BUTHH OMOTEXHOJIOTUH C 2
PUMEHEHHEM TEXHUYECKUX CUCTEM (110 MUHM-TPYIIam).
IIpome:kyTouHas arrecranus B popme 1uppepeHHPOBAHHOIO 324€Ta 2

Bcero:

78




3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30OBATEJILHOI
JTUCHUILINH

3.1. I[.]'[ﬂ peajim3anuu nporpaMmmbl THCHUIIIMHBI JOJIKHbI ObITH NMpeaAyCMOTPECHDbI
cJIeaAyinue CrieuaJdbHbIC IIOMCIICHUA

Kabuner «buonorumy», ocHamieHHbI 000pynoBaHueM: MeOelb, T0CKa, MEJ, HarJsIHbIe
nocoOus (KOMILJIEKTHI YYEOHBIX TaOJMI], IJAKATOB), TEXHHUYECKHUMHU CPEJACTBAMU OOYUYCHUSI:
KOMITBIOTEP C YCTPOHCTBAMM BOCHPOHM3BEACHUS 3BYKa, MPHHTEP, MYJIbTUMEIUA-TIPOCKTOP C
HKPAHOM, yKa3Ka-TPe3eHTEP IS IPE3CHTAIHH.

Jlaboparopus, ocHaIeHHas O00OpyJOBaHUEM ISl MPOBEICHUS 3aHATHUH: MHKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETD, JIabopaTopHas nmocyaa (IpoOUpKH, MOJCTABKY ISl IPOOUPOK, MUHIIETHI,
MECOK, CTYNKH C TMEeCTUKaMH, MpeIMETHble M IOKPOBHBIE CTEKJA, CTEKISHHbIC MAIOYKH,
npenapoBajibHbIe WIJIBI, (UIbTpoBaibHas Oymara (candeTku), CTakaHbl) THUIIEPTOHUYCCKUN
pacTtBop xJyiopuna Hatpusi, 3%-HbIl pacTBOp MEpOKCHIA BOAOPOJA, PAcTBOP Hola B HOIUCTOM
KaJluy, TTOUIEepUH, KIyOHU KapTodens, JUCT 310AeH KaHAACKOH, Mo/ psOUHBI OOBIKHOBEHHOMN
(pssOMHBI MM TOMATA), JIyK penyarblii, pa3Be/IEHHbIE B BOJE JPOXIKHI);

3.2. UndopmannonHoe odecriedeHue 00ydyeHust

3.2.1. OcHoOBHBI€ JIEKTPOHHbIE U3TAHUS:

1. ArajonoBa, M. b. buosorus: 06a30Bblii ypoBeHb: Y4YeOHUK I 0OOpa30BaTEIbHBIX
OpraHu3allyii, pearu3youmx 00pa3oBaTebHbIE IPOTrPAMMbI CPEIHET0 MPOGECCHOHATHHOTO
obOpasoBanus / M. b. Aradonosa, A. A. Kamenckuii, B. 1. CuBoriiazoB. — 2-¢ u3f., cTep. —
Mocksa: IlIpocsemenue, 2025. — 271 c¢. — ISBN 978-5-09-121341-6. — URL:
https://e.lanbook.com/book/472913.

2. buonorus: 10 xmacc: 6a30Bblil ypoBeHb: yueOHuk / B. B. Ilaceunuk, A. A. Kamenckuii, A.
M. Py6uoB [u np.]; mon penaknuedr B. B. Ilaceunmka. — 6-¢ usm., crep. — Mocksa:
[Ipoceemenne, 2024. — 223 c¢. — ISBN 978-5-09-112164-3. — URL:
https://e.lanbook.com/book/437336.

3. buomnorus: 11-i knacc: 6a30BbIif ypoBeHb: yueOHuk / B. B. [Taceunuk, A. A. Kamenckuii, A.
M. Py6uoB [u ap.]. — 6-e usn., crep. — Mocksa: [Ipocsemenne, 2024. — 272 ¢. — ISBN
978-5-09-112165-0. — URL.: https://e.lanbook.com/book/409211.

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH:

1. AradponoBa, 1. b. buonorus: 6a30Bblii ypoBEHb: MNpakTHKyM: ydeOHOe Mmocodue ais
00pa30BaTeNbHBIX OpraHU3alUN, PEATU3YIONINX 00pa30BaTeIbHBIC MPOTPAMMEI CPEIHETO
npodeccuonanbHOro obpaszosanus / M. b. Aradonosa, B. 1. CuBornazos. — 2-¢ usn., crep.
— Mocksa: IlpocBemenune, 2025. — 112 c¢. — ISBN 978-5-09-121342-3. — URL.:
https://e.lanbook.com/book/472916.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJBbHOM JUCIATLIMHBI

KoHTposib ¥ oOIEeHKa pacKpbhIBAIOTCS Yepe3 JUCLUMIUIMHAPHBIE pe3yJbTaThl, YCBOCHHBIE
3HAHUA U TPUOOPETEHHBIC CTYIEHTAMU YMEHHUsI, HapaBiIeHHbIC Ha (OPMUPOBAHUE OOIIUX U
po(hecCHOHANBHBIX KOMIIETEHIIUH.

Oo6mas/mpodeccuonanbHas Paznen/Tema Tur oleHOYHBIX MEPOIPUATHIA
KOMIICTCHITHUS

OK 01 P1, Temsr 1.2, 1.3, Vernwriit onpoc. Tectuposanue,
P 2, Tems! 2.5, 2.6, Pemenue 3amau. Ilpaktudeckue
P 4, Temb 4.1, 4.2, 4.3, 4.4, pabortel. JIJabopaTopHbIe pabOTHI.
P 5, Tembi 5.1, 5.2 PasHoypoBHEBBIE 3a1aHMUSL.

BrinoaHenue KOHTPOJIBHOI'O TECTA.

OK 02 P 1, Temsr 1.1, 1.2, 1.3, 1.4, [TpakTrueckue paboTHI.
1.5, KonTtponbHbIe pabOTHI.
P 2, Temsr 2.1, 2.2, 2.3, 2.4, Pa3zHoypoBHEBBIE 3aaHUs.
2.5, 2.6, Keiic-3amanus. Pemenune 3agauq.
P 3, Temsr 3.1, 3.2, 3.3, BrInojiHEHUE KOHTPOJIBLHOIO TECTA
P 4, Temsr 4.1, 4.2, 4.3, 4.4,
4.5,
PS5, Temrr 5.1, 5.2

OK 04. P 1, Tems 1.2, 1.5, [IpakTHKO-OPUEHTUPOBAHHBIE
P2, Temn1 2.1, 2.3,2.4,2.6, [Baganus. JlaboparopHbie paOOTHI.
P 3, Temsr 3.1, 3.2, 3.3, Keiic-3amanns
P4, Temr1 4.4, 4.5,
PS5, Temrr 5.1,5.2

OK 07 P 4, Temsr 4.1, 4.2, 4.3, 4.4, [IpakTUKO-OpHEHTUPOBAHHBIE

4.5.

3ananus. Kelic-3ananus.
MoaenupoBaHue IpoOLECCOB B
OKpYKaroIlleH cpesie Ha OCHOBE
M3y4YEHHOI0 MaTepuaa.
[Iporno3upoBanue NOCIEACTBUN
CBOHMX JICHCTBUI HA OCHOBE
MMEIOIINXCA TAaHHBIX
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