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1. MACIHOPT PABOYEM [TIPOI'PAMMbBI YYEBHOM JUCHUITJINHBI
Buojgorus

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMmmbl

OOmieobpa3oBarenbHas AUCUUIUIMHA «PycCKUN SI3BIK» SIBIISIETCS 00A3aTE€IbHOM YacThIO
0011e00pa30BaTeIbHOrO IUKJIa OCHOBHOW NpodeccHOHANIbHON 00pa3oBaTeNbHON MpOrpaMMbl B
coorBercTBUM ¢ ®PI'OC mo cnenuanbHOCTH cpeaHero npodeccruoHansHoro odpasosanus 40.02.04
Opucnpynennus, BXoasmuM B yKpynmHEHHYr  Tpymnmny  cnenuanbHoctet  40.00.00
IOpucnpyneniusi.

Pabouas mporpamma ydeOHOM mucuuminHel «®Dusuka» npenHasHaueHa ISl U3YYCHHS B
YUPEKICHUAX MPOPECCHOHATHHOTO 00pa30BaHUsl, PEATH3YIOIIUX O00pa30BaTEIbHYIO MPOTPAMMY
cpenHero (MoJHOTO) 00ImIero oO0pa3oBaHUs, MPU TMOATOTOBKE KBATM(DHUIIMPOBAHHBIX PabOYMX H
CHELHAITNCTOB CPETHETO 3BEHA.

1.2. MecTto y4eOHOl IMCUMIUIMHBI B CTPYKTYpe OCHOBHOH Npo()ecCHOHAILHOM
o0pa3oBaTeIbHOI MPOrpaMMBbl: TUCIMIIIIMHA BXOAUT B 00111€00pa30BaTENbHbIA IIHKIL.

1.3. Hean u 3agauu y4eOHOIl JMCHUILIMHBI - TPeOOBAHUSI K pe3yJbTaTaM OCBOCHHS
Y4eOHOH IMCUMILINHBI:

Copepkanue mporpammbl 00111€00pa30BaTeIbHON AUCIUIUIMHBL «BHOJIOTHS» HaIpaBIEHO
Ha JIOCTIDKEHUE CIEAYIOIUX Ienu: (GopMHUpOBaHHE Yy CTYACHTOB IPEICTABICHUS O CTPYKTYPHO-
(YHKIMOHATBLHON OpPraHU3allMy KUBBIX CUCTEM PA3HOTI'O paHTa KaK OCHOBBI MPUHATUS PEIICHUUN B
OTHONIIEHUU 00BEKTOB )KMUBOW MIPUPOJIBI U B TPOU3BOJCTBEHHBIX CUTYAIIHSIX.

3agauu:

1. ®opmupoBaTh MOHUMAHHE CTPOCHHS, MHOr000pa3us M OCOOCHHOCTEH MKHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3ald, 3aKOHOMEPHOCTEM IpPOTEKaHHs OMOJOIMYECKHUX IPOLIECCOB U
SABICHUM B OKpyXarollel cpeae, UEJOCTHOW HAayyHOM KAapTUHBI MHpPA, B3aUMOCBA3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2. Pa3BuBaTh yMeHHs ONpENENSTh KUBbIE OOBEKTHI B MPHUPOAE; MPOBOIUTH HAOIIOJACHUS 3a
HKOCHUCTEMaMHU JJIS BBISIBIICHUSI €CTECTBEHHBIX U AQHTPOIMOTCHHBIX W3MEHEHUMN, MHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOICHUH;

3. CdopMupoBaTh HaBBIKA IMPOBEICHUS MPOCTEHINNX OHOIOTHYCCKHX DKCIEPUMEHTATBHBIX
UCCJIEIOBAHMM ¢ COOMIOACHUEM MPaBm 0€30MacHOro oOpalieHus ¢ 00beKTaMH U 000PYAOBaHUEM;

4.  Pa3BuBaTh yMEHHUS HMCIOJIB30BaTh MHGOPMAIMIO OMOJIOIMUECKOTO XapaKTepa U3 pPa3InyHbIX
HMCTOYHHMKOB;

5. CdopmMupoBaTh yMEHHsI TMPOTHO3UPOBATH TOCIEJACTBUS CBOEU JCATEIHHOCTH IO
OTHOILEHHIO K OKpY»Karollel cpenie, COOCTBEHHOMY 370pOBbIO; 000CHOBBIBATh U COOIIOAATh MEPHI
PO UITAKTUKH 3a00JI€BaHUM.

6. CdopMupoBaTh MOHUMAHUE 3HAYUMOCTHU JOCTHUKECHUI OMOIOTUYECKON HAYKH U TEXHOJIOTHMA
B MPAKTHYECKOU NEATETLHOCTH YEJIOBEKa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH M
arpoOMOTEXHOJIOT HA.



1.4. IInanupyemMble pe3yJbTaTbl OCBOCHHS 001e00pa30BaTe/]bHONH JAUCHUILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Kox u [ImarupyeMble pe3yaIbTaThl OCBOSHUS JTUCIIUILIINHEL
HaunmenoBanue
dhopMUpPyeMBIX OO0mrue HucnuniuHapHble
KOMIIeTeHIINI
OK 01. JImuHOCTHEBIE pesyiabratel | [IP6 1. CdopMupoBaHHOCTE 3HaHUH O
Bribupats  cmocoOBl  pemieHHs | JOKHBI OTpakaTb B YacTH: | MECTE M pONM OHOJOTMH B CHCTEME
3a1a4 po(eCCHOHANBHON | TPYAOBOTO BOCITUTAHHS: HaydqHOTO  3HaHUS;  (YHKIHMOHAIBHOU
JIESATEIbHOCTH NPHMEHUTENBHO K | -  TOTOBHOCTH K  TPYAY, | TPAMOTHOCTH 4E€JNOBEKAa U1 PEIICHUS
pa3IMYHBIM KOHTEKCTaM OCO3HaHHE LICHHOCTH | KU3HEHHBIX MPOOJIEM.
MacTepcTBa, TPyHoIro0ue; [MP6 2. CdopMHUPOBAHHOCTE YMEHHSA
- TOTOBHOCTH K aKTHBHOW | pacKpbIBaTh coJIepiKaHne
JIeSITeIIbHOCTH OCHOBOIIOJIArAIOINX OMOJIOrMYEeCKUX
TEXHOJIOTUUECKON TEPMHHOB W TIOHATHIl: JKW3Hb, KIIETKa,
U COIMAJIbHOM HANpaBJICHHOCTH, | TKaHb, OpPraH, OPraHU3M, BUJ, MOIYJISLUS,
CIOCOOHOCTh ~ HHHIMUPOBATh, | IKOCHUCTEMA, OHOILIEHO3, o6urocdepa;
IUTAHUPOBATh U CAMOCTOSTENIFHO | METaboIu3M (oOmeH BEIIECTB u
BBITIOJTHATD TaKyl | IpeBpalcHue SHEPTHUH), roMeocTas
JIESTEIBLHOCTD; (camoperymsus), OMOCHHTE3 Oenka,
- MHTEPEC K Pa3INYHBIM cepaM | CTPYKTypHas OpTaHH3ALMs KHBBIX CHCTEM,
npodeccrnoHaNbHOM JMCKPETHOCTb, caMoperyJsnus,
JIeSTEIILHOCTH. CaMOBOCIIPOM3BEICHHUE (penponyxkrus),
MertanpenMeTHble  pe3yibTaThl | HACIEICTBCHHOCTb, U3MEHYHUBOCTb,
JIOJDKHBI OTPaXKaTh: 9HEPro3aBUCHMOCTb, POCT M pa3BHUTHE,
OBiasieHHe  YHHMBEPCAJIBHBIMH | YPOBHEBAs OpraHH3aLusl.
yueOHbIME  mo3HaBarenbHbiME | [IP6 3. CdhopmupoBaHHOCTH  YMEHUS
JIEHCTBUSAMU: packpbIBaTh CoZIepIKaHne
a) 0azoBbIe JIOTHYECKHE | OCHOBOIOJIATraoIINX OHMOJIOTYECKUX
JIEHCTBUSL: Teopuit u TUIIOTE3: KJIETOYHO,
- CaMOCTOSATENILHO | XPOMOCOMHOM, MYTallnOHHOM,
(hopmymHpoBaTH U | SBOJIONMOHHOH, NMPOUCXOXKICHUS JKU3HH U
aKTyallU3MpoBaTh  IIPOOJEMy, | UesIOBEKa.
paccMatpuBaTh ee Bcectoporne; | [IP6 4.  CdopMupoBaHHOCTE  YMEHHSA
- YCTaHaBJIMBaTh | PacCKphIBAThH OCHOBOIIOJIAraroIHe

CyHIeCTBeHHLIﬁ MpU3HaK WA
OCHOBaHHUA JIIsL CpaBHCHUA,
Kinaccu(puKaIuu U 0000IICHNS;

- OIIPEAENATh Leu
JIeSITETIBHOCTH, 3a7aBaTh
apameTpsl

Y KpUTEPUH UX JOCTHOKEHHS;
- BBUIBIIATH 3aKOHOMEPHOCTH H
MPOTHUBOPEUHS

B pacCMaTpHBAEMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBHI B
JIeATEIbHOCTD, OILICHHUBATH
COOTBETCTBHE pe3yIabTaToB

nejadaM, OIEHUBAThL PUCKH

MMOCHEACTBHUM AEITSIHHOCTH;

0) 6a30oBbIC HCCIIEIOBATEIILCKHE
JICUCTBUS:

- BJIQJIETh HABBIKAMH Y4eOHO-
HCCIIeIOBATEIbCKOM

U TPOCKTHOH JIESATEIBHOCTH,
HaBBIKAMU paspenieHus
npooeM;

- BBIABJIIATH
CJIEICTBEHHBIE CBSI3U
nu aKTyaJ'II/I?;I/IpOBaTl)

NIPUYHHHO-

3a1auy,

OMOJIOrMYeCKUe 3aKOHBI  3aKOHOMEPHOCTH
(I'. Mengemns, T. Moprana, H.J1. Basuiosa,
9. Tekkensa, @®. Mrwomiepa, K. Bbapa),
TPaHMIBl HMX MPUMEHUMOCTH K IKHBBIM
cucTeMaMm.

ITP6 5. IlpuobpeTeHne ompITa MIPUMEHEHUS
OCHOBHBIX METOJIOB HAyYHOTO IIO3HAHUS,
HCTIONB3yEMBbIX B OMOJIOTHH: HAOMIOeHUS 1
OITMCAaHMs JKUBBIX CHCTEM, IPOIECCOB M
SIBJICHUI1; OpraHu3aIin

u MIPOBEJICHUS O6HOJIOrHYECKOTO
9KCIIEPUMEHTa,  BBLABIKEHUsS  THUIOTE3,
BBISIBJICHUSI 3aBUCHUMOCTH MEXTy
HCCIIEyeMbIMUA BEJIMYMHAMH, OOBSICHEHHUS
TMOJTY4EHHBIX pe3yJbTaToB u
(bopmynrpoBaHus BBIBOJIOB c
HCIIONIb30BAHMEM  HAYYHBIX  HOHSTHIA,
Teopuii U 3aKOHOB.

[MP6 6. CdopmMupoBaHHOCT, yMEHHUS
BBIJIETISTH CYIIECTBEHHbIE NIPU3HAKH
BUPYCOB, KJIETOK NPOKapUOT M 3YKapHOT;

OJTHOKJICTOYHBIX n MHOTI'OKJICTOYHBIX
OpraHmu3mMoB, BHIOB, 61/IOFCOIICHO3OB u
OKOCHCTEM, 0COOCHHOCTH IIpO1ECCOB

oOMeHa BEUIeCTB M MPEBPAIICHUS YHEPTUU
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BBIJIBUTI'aTh THIIOTE3Y
ee perLIeHus, HaxoAUTh
apryMeHTHI Ul OKa3aTelbCTBa
CBOMX YTBEp)KACHMH, 3a1aBaTh
HapaMeTpsl u KpUTEpUH
pelLIeHHs;

- QHAJIM3HPOBATH IOJIyYCHHBIC B
xoze peuieHus 3a71a4u
pe3yNbTaThl, KPUTHUYECKH
OLICHMBaTh HX JIOCTOBEPHOCTb,
NPOTHO3UPOBaTh H3MEHEHHE B
HOBBIX YCJIOBUSIX;
pa3pabaTbIBaTh IUIaH pEIICHUS
mpoOJeMBl ¢ y4eTOM aHaln3a
UMCIOIMXCS MaTepUabHBIX |
HeMaTepHalbHbIX PECYPCOB;

-- YMeThb INIEepCHOCHTH 3HAHUS B
MI03HABATENbHYIO

U NPAKTHYECKYIO
KU3HCACATCIbHOCTH,
- YMETb MHTETPUPOBATH 3HAHMS
us3 Pa3HbIX MIPEAMETHBIX
obiacTei;

- BbIJIBUI'aTb HOBBIC HJCH,
npeiarath OpUTHHAIIbHBIC
MOJXOJBI U PeIICHHS

obmactu

B KJETKe, (OTOCHHTE3a, IIACTHYECKOTO U
9HEPreTHYECKOr0 OOMEHa, XEMOCHHTE3a,
MHTO3a, Melio3a, OILUIOZOTBOPEHHS,
pa3BUTHUA u Pa3MHOXKEHHS,
WHOUBUIYAILHOTO Pa3BHTHS OpraHH3Ma
(onTOTEHE3a), OOpPHOBI 3a CYIECTBOBAHHE,
€CTeCTBEHHOTO 0TOOpa, BHUI000pa3OBaHMUA,
IPUCHIOCOONEHHOCTH OPraHU3MOB K cpefe

O6I/ITaHI/Iﬂ, BJIUAHUA KOMIIOHCHTOB
OKOCHUCTEM, AHTPOMOICHHBIX W3MEHECHUM B
OKOCHCTEMAX cBoOEH MCCTHOCTH,

KpPYrOBOpOTa BEWIECTB M IIPEBpallcHHe
sHepruu B Ouocdepe.

P66 7. CdopMHPOBAaHHOCTE YMEHHSA
MPUMEHSATHh TIOJNyYEHHBIE 3HAHWUSA UL
00BsICHEHNS] OMOJIOTHYECKUX TIPOIIECCOB U
SIBICHUH, JUIA TPUHATHA TPAKTHYECKUX
peLIeHNi B TOBCEIHEBHOM KU3HU

¢ 1menp0 olecrmedeHHs 0€30MacCHOCTH
CBOETO 3JI0POBBS M 3I0POBbS OKPYKAIOIIUX
Jr0JIel, coOmoJeHusl 310poBoro obpasa
JKM3HH, HOPM TpPaMOTHOTO TIIOBEJCHUS B
OKpy>Karouiei MIPUPOJTHOM cpene;
MOHUMaHUe HEOOXOAUMOCTH
WCTIOJBF30BaHUs TOCTIDKEHUH COBPEMEHHOM
OHOJIOT AN 3¢ OHMOTEXHOJIOTAHN IS
PAIMOHATBFHOTO TIPUPOIOTIONE30BaHMUS.
[MP6 8. CdopMuUpoBaHHOCTE YMCHHSA
pemaTth Omonornieckue 3a1a4u,
COCTaBISITh  TCHOTHIIMYECKHE  CXEMBI
CKpEIIUBaHUS

JUIL  pasHBIX ~ TUNOB  HacJeJOBaHMs
NPU3HAKOB Yy OpPraHM3MOB, COCTaBJIATh
CXEMBbI TepeHOca BEIIECTB M DHEPruu B
sKocucTemMax (LeNM THMTaHWS, MHIIEBbIC
CEeTH).

IP6 9. CdopMHPOBAaHHOCTh YMEHHIA
KPUTHYECKH  OICHHWBATh  HWH(POPMALHUIO
OHOJIOTHYECKOTO COIICPIKAHMUSA,
BKITIOYAOIYIO TICEBIOHAYYHBIC 3HAHUS U3
Pa3IHIHBIX HUCTOYHHUKOB (cpenctBa
MaccoBOM nHpOpMaInH, Hay4HO-
HOMYJISIPHBIE Marepualbl);
UHTEPIPETHPOBATh  3TUYECKHE  ACIEKThI
COBPEMEHHBIX HCCIEJOBAaHUNH B OHOJIOTHH,
MeJULnHE, OMOTEXHOJIOTUHY;
paccmaTpuBaTth riio0aibHbIC
9KOJIOTUYECKHE poOIIeMbl
COBPEMEHHOCTH, (dopMupoBath o
OTHOIIEHWI0O K  HUM  COOCTBEHHYIO
TIO3HIHIO.

[MP6 10. CdopMupoBaHHOCTE yMEHHH
CO3/1aBaTh COOCTBEHHBIC ITMCbMEHHBIE U
YCTHBIE coobmuieHns Ha OCHOBE
OHMOJIOTHYECKOH nHpOpPMALTIT u3
HECKOJIbKUX HCTOYHHKOB, rpamMOTHO
HCIIOJIb30BATh MOHSTUMHBIN anmapar
6uosoruu

OK 02.

Hcnonb30BaTh COBPEMEHHBIE
CpeJcTBa OUCKA, aHAJIN3a U
MHTEpIpEeTANH HHHOPMALIH

JIn9HOCTHBIC pe3yIbTaThI
JOJDKHBI OTpaXaTh B YAaCTH:
LEHHOCTH HayYHOTO MO3HAHUSL:
-c(hOpMHUPOBaHHOCTD

IIP6 1. CdopMHpPOBaHHOCTH 3HAHUH O
MeCTe ¥ POJI OMOJIOTHH

B cucreme Hay4HOTO 3HAHHUS;
(YHKIMOHAJIbHOW TI'PaMOTHOCTH YeJIOBEKa
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¥ MHPOPMAIMOHHBIE
TEXHOJIOTUH AJIs BBITIOJIHEHUS 33124
npodeccnoHaNBHOH NeATENIBHOCTH

MHPOBO33PEHHS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY
pa3BUTHS
00IIIECTBEHHOMI
OCHOBaHHOI'O  Ha
KYJBTYD, CIoCcOOCTBYIOLIETO
OCO3HAaHMIO  CBOEro  MecTa
B TIOJIUKYJIETYPHOM MHpE.
MeranpeaMeTHble  Pe3yJIbTaThl
JIOJDKHBI OTPaXKaTh:

YPOBHIO

HayKH{ "
MIPaKTHKH,
Jasnore

OBnazieHne  YHUBEPCATbHBIMU
Y4COHBIMH  [MO3HABATCIBHBIMHU
IEUCTBUSIMU:

B) paboTa ¢ mH(popMaIHei:

- BJIaJICTh HAaBBIKAMH IIOTyYCHUS
nHPOpPMAITH

U3 MCTOYHHKOB PasHBIX THUIIOB,
CaMOCTOSITENIBHO OCYIIECTBIISATD

HOUCK, aHaus,
CUCTEMATHU3aLUI0

Y MHTEpIpEeTa0 HHOPMALH
pa3NUuHbIX BHIOB U (OpM
IIPEICTaBIICHMYS],

- OLEHWBAaTh JOCTOBEPHOCTS,
JETUTUMHOCTh  WH(pOpManuy,

€C¢ COOTBCTCTBUC IMPAaBOBbBIM U
MOPAJIbHO-3THUYCCKUM HOPpMAaM

JUTSL PEIICHUS )KU3HCHHBIX POOIICM.

IMP6 7. CdopMUPOBAHHOCTE  YMEHHS
MPUMEHSATHh TIOJNyYeHHBIE 3HAHWUSA UL
00BsICHEHNS] OMOJIOTHYECKUX TIPOIECCOB U
SIBIICHUH, JUIA TPUHATHA TPAKTHYECKUX
peLIeHni B IOBCEIHEBHOM JKU3HU

¢ Lenpr0  obecrnieyeHuss 0€30MacHOCTH
CBOETO 3JIOPOBbBS U 3JI0OPOBbS OKPYIKAIOIIIX
JrofieH, CcOOJIONEHUS 3J0pOBOrO 0Opasa
JKU3HH, HOPM TPAMOTHOTO TMOBEICHHS B
OKpY Karomien MPUPOIHOM cpene;
IMOHUMAaHHE HEOOXOIUMOCTHU
WCTIOJIB30BaHUS TOCTI)KCHUI COBPEMECHHOM
OHOJIOTHN u OHMOTEXHOJIOTHI IS
PanroHaIBHOTO MIPHPOIOIIONB30BAHHS.
[MP6 10. CdopMupoBaHHOCTE yMEHHIHA
co31aBaTh COOCTBEHHBIE ITMCHMEHHBIE U
YCTHBIC CcoO00IIEHNS Ha OCHOBE
OHMOIIOTHIECKOH HHPOpPMALTTH u3
HECKOJIbBKUX HUCTOYHHUKOB, FpaMOTHO
UCIIOJIb30BATh MOHSTUUHBIN anmapar
OHOJIOr 1

OK 04.

D¢ dexTuBHO

B3aHMOJCIHCTBOBATD

1 paboTaTh B KOJUIEKTUBE U KOMaH/Ie

JImaHOCTHBIE pE3yIbTATHI
JOJDKHBI OTpakaThb B YaCTH:
LEHHOCTH HAY4YHOTO IMO3HAHUA:
OCO3HAHUE LICHHOCTH HAay4yHOMH
JACATCIBbHOCTH, TOTOBHOCTbH

OCYIIECTBJIATH IPOCKTHYIO H
UCCIIEI0BATEIbCKYIO
JIESITETIBHOCTh  WHAMBHIYAIbHO
U B TpyMIIE.

MertanpenMeTHble  pe3yibTaThl
JIOJDKHBI OTPaXKaTh:

OBrnajneHne  yHUBEPCAIbHBIMH
KOMMYHHUKATHBHBIMA
IEUCTBUSIMU:

0) coBMecTHasl IeATEIbHOCTb:

- MOHUMATh U HCIOJIb30BaTh
IPEUMYLIECTBA KOMaHJHOU

Y MHAUBUIYAIbHOUN paboThI;

- PUHUMAaTh L€ COBMECTHOM
JIEATEBHOCTH, OPTraHU30BLIBATH
Y KOOPAUHUPOBATH NEHCTBUS

M0 €€ JOCTHXKEHHUIO: COCTABIISATh
IUIaH JIeWCTBUM, pacrlpenesiTbh

I1P6 5. IIpuoOpeTeHHEe OMBITa MTPUMEHECHHUS
OCHOBHBIX METOJOB HAyYHOTO ITO3HAHWA,
HCTIONB3YEMBIX B OMOJIOTHH: HAaOMIOCHUS U
ONHCAaHMSA JKUBBIX CHCTEM, IIPOIECCOB U
ABJICHUH; OpTraHM3alM | TPOBEICHUS
OHOJIOTHYECKOTO 9KCIEPUMEHTA,
BBIJIBHKCHUSI BBISIBJICHUS
3aBHCUMOCTH  MEXJIy  HCCIEeIyeMbIMH
BEIMYMHAMH, OOBSICHEHUS MOJIYyYEHHBIX
pe3ynbTaToB M (GOPMYIMPOBAHUS BHIBOJIOB
C WCIOJNb30BAaHWEM HAYYHBIX IIOHSATHH,
Teopuii 1 3aKOHOB

TUTIOTE3,

polii  Cc  y4yeTOM  MHEHMit

YYaCTHHKOB o0cyxnartb

Ppe3yJIbTaThI COBMECTHOM

paboThl
OK 07. JInuHoCTHBIE pesynsTatel | [IP6 5. IlpuoGpererne onbiTa MPUMEHEHUS
CO}IeﬁCTBOBaTB COXpaHCHUIO JOJDKHBI OTpaXaTb B 4YacCTH: OCHOBHBIX ME€TOJOB HAYYHOI'O IIO3HAHUA,
OKpY>Karolleil cpeipl, 9KOJIOTHYECKOTO BOCIUTAHUS: - | MCIIOJIb3YEMbIX B OMOJIOTHU: HAOIIOACHYSI 1
pecypcocOepeKeHuIo, c(hopMHPOBAaHHOCTH OTIMCAHUsI YKUBBIX CHCTEM, IPOIIECCOB H
MIPUMEHSTH 3HAaHUS 00 N3MEHEHNN 9KOJIOTHYECKOH KyJbTYpBI, | SIBICHUI; OpraHu3alud U IPOBEACHUS
KiinMaTta, IIpUuHIUIIbI 6epe>1<JmBoro IIOHUMAHUe BIIMAHUA OMOJIOTHYECKOTO OKCIICPUMCEHTA,
IPOM3BOJICTBA, 3P (PEKTUBHO COIMATEHO-9KOHOMHYECKHIX BBIJIBHKCHUS THIIOTE3, BEISIBIICHUS
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JIECTBOBATh B YPE3BBIYANHBIX
CUTYaIHsX.

MPOLIECCOB Ha COCTOSIHUE
MIPUPOJTHOM

" COIIMAJIbHOU cpensl,
0CO3HaAHHE ri100a7IbHOTO
XapakTepa 3KOJIOTHYECKUX
mpobiem;

- IJIaHUPOBaHUE "
OCYILIECTBJIICHHE JIEUCTBUH B
OKpYyXaroliei cpeie Ha OCHOBE
3HaHUSA LeJIed  yCTOMYMBOTO
Pa3BUTHA YEJIOBEUECTBA;

- aKTHUBHOE HeTpusiTHe
JIEUCTBUH, NPUHOCAILIHUX Bpen
OKpYyXarouleu cpene;

- YMEHUE  INPOTHO3UPOBATH
HeOJIaronpusaTHIC
DKOJOTHYCCKHEC MOCICICTBUSA
MpEeANPUHUMAEMBIX  JEHCTBUIA,
MPEAOTBPAIIAT UX;

- pacumupeHue OTbITa
JIESITEIBHOCTH ~ 9KOJIOTHUECKOM
HaIpaBJIEHHOCTH.

MeranpeaMeTHble  Pe3yJIbTaThl
JIOJIKHBI OTPaXKaTh:

OBrnaneHne  yHUBEPCAJIbHBIMH
KOMMYHHUKATHBHBIMA
IEUCTBUSIMU:

0) coBMeCTHasI IeATEITHbHOCTb:

- IIOHAMaTb M HCIIOJIH30BaTh
MpeuMyIIecTBa KOMAaHIHOM
U MHIUBHYaJIbHOM paboThI;

- NPUHUMAaTh LIEJU COBMECTHOM
JIESITeIbHOCTH, OPTaHH30BHIBATH
U KOOPAWHUPOBATH JEHCTBHS
10 €€ JTOCTUXKEHUIO: COCTABIIATE
IUIaH JIEUCTBUM, paclpeneisiTh

poJM ¢ y4eToM  MHCHHH
YYaCTHUKOB obcyKnaTh
pe3yabTaThl COBMECTHOI
paboTHI

3aBUCHMOCTH  MEXIY  HCCIELyeMbIMU
BEIMYNHAMH, OOBSCHEHHS IOJIYYEHHBIX
pe3ysbTaToB U (pOPMYIMpPOBAHUS BHIBOJOB
C WCIONb30BAHMEM HAYYHBIX IIOHATHH,
TEOpUH U 3aKOHOB.

[MP6 6. CdopMUpOBAaHHOCTE YMEHHSA
BBIJCNATE  CYNIECTBEHHBIC  IPU3HAKU
BUPYCOB, KJIETOK MPOKapUOT U JYKAPHOT;
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpPTraHM3MOB, BHIOB, OHOTE€OICHO30B U
JKOCHCTEM;  OCOOCHHOCTH  IIPOLIECCOB
oOMeHa BELIECTB M NPEBpAILICHUS] SHEPTUU
B KJeTKe, (OoTOCHHTE3a, IIACTHYECKOTO U

9HEPreTU4ecKoro oOMeHa, XEMOCHHTE3a,
MHTO34, Meiio3a, OILIOIOTBOPEHHUSI,
pa3BUTHS u Pa3MHOXEHHS,

WHIUBUIYAIbHOTO Pa3BHTHSA OpraHH3Ma
(oHTOTEHE32), OOPBOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOI0 0TOOpa, BUI00Opa3OBaHUS,
HPUCIIOCOOJIEHHOCTH OPraHu3MOB K cpejie
obuTaHusl, BIIMSTHUS KOMITOHEHTOB
9KOCUCTEM, aHTPOINOTeHHBIX W3MEHEHHU B
JIKOCHUCTEMAaX cBoeH MECTHOCTH,
KpPYroBopoTa BEUIECTB M IpeBpallecHHe
sHepruu B Onocgepe.

[MP6 7. CdopMUpOBaHHOCTE YMCHHSA
NPUMEHATh  TIOJIyYCHHBIC 3HAHUS  JUIA
OOBSICHEHUsI OMOJIOTMYECKUX IPOLIECCOB M
SBJICHHUH, Ul TIPHHATHS NPAKTHYECKHX
pELICHHI B MOBCETHEBHOM JKU3HU C LICNBIO
obecredeHns Oe3omacHOCTH CBOETO
30POBbSI U 3/0POBbSl  OKPY)KaIOIIUX
moneH, coONofeHus 340pOBOro oOpasa
JKM3HH, HOPM TpPaMOTHOTO IIOBEJCHUSI B

OKpYy>Karouiei MIPUPOJIHOM cpene;
IMOHUMAaHNE HEOOXOIUMOCTH
HCIIOJIb30BAHUS JIOCTHIKCHUN COBPEMEHHON
OHOJIOrAN 3¢ OHMOTEXHOJIOTUI IS

PalrOHAJIBHOTO NPHUPOAONIOJIb30BAHUA

MK 2.2.
CucreMaTu3poBaTh HOPMATHBHBIC
NpaBoOBBIE aKTBl W 0000maTh

[IPABONIPUMEHUTEIILHYIO
10 BONPOCAM  pacclel0BaHUs

MPaKTHKY

u

OPEeAYIPEXKACHU MPECTYIUICHUH U

VHBIX IIPaBOHAPYIICHUH

— yMeTh 0000mare
[PABOIPUMEHHUTENBHYI0  TPAKTHKY IO
BOMpOCaM paccie1oBaHus u
OPEAYIPEK ICHHS TPECTYIUICHU u
NpPaBOHAPYIICHWH ONMUPasCh Ha 3HAHUSA
MoJlyueHHble B o0JacTu  OHWOJOTHH,
DKOJIOTHH M OMOTEXHOJIOTHIA,

— yMETh CHCTEMAaTH3HUPOBATh  BOIPOCHI
MPAKTHIECKOTO paccieioBaHHS |

MPEIYNPEKACHUS TPECTYIUICHHA W WHBIX
MIPABOHAPYIICHUH HCIONB3YS HOCTHKCHHUS
OMOTEXHOJIOTHH, a TaKKe pPa3JIndHbIC
OHMOJIOTUYECKHE U IKOJIOTHYCCKIE MOJICIH;
— YyMeTh NPUMCHSITH 3HAHUS B 00JacTH
OHOJIOTMH, 3KOJIOTHH, OHWOTEXHOJIOTHH, B
BOIIPOCAX paccieIoBaHus "
MPEIYNPEKACHUS TPECTYIUICHHA W HHBIX
NIpaBOHAPYILLIEHUM.

MK 3.2.
OcymecTBiATh HOpMHUPOBAHUE U

pPacCMOTPECHHUEC MMAKETa JOKYMEHTOB

JJI1 YCTAHOBJICHUSA W BBIILIATHI

- yMeTh OCYIIECTBIATh (OPMHUPOBAHHE
MaKeTa JAOKYMEHTOB /i1 YCTAHOBJICHUS U
BBIIJIATHl TMEHCUM W HMHBIX COLMAIBHBIX
BBIIUIAT M TPENOCTABIEHUS  YCIYT




MICHCHH ¥ WHBIX COIMATBHBIX BBITUIAT
Y TIPEIOCTABICHUS YCIIyT
TOCYTapCTBEHHOTO COIMATBHOTO
obecrieueHns1, BKITIOYas BBIIATY
JIOKYMEHTOB TI0 YKa3aHHBIM
BBIIJIATAM U YCIIyTaM.

rOCyIapCTBCHHOTO COLMATILHOTO
obecrieueHns, YIUThIBass ONOIOTHIECKUE H
9KOJIOTUYECKHE aCHEKThl 370POBbSI.

- YMerp HaxomuTh OHOJIOTHYECKYIO,
OHMO3KOIOTHIECKYIO, OMOTEXHIIECKYIO
nHpOPMALUIO U3 PA3TMYHBIX HCTOYHHUKOB
Uit GOPMHUpPOBAHUS TAaKeTa JOKYMEHTOB
10 BBIIUIATAM IIEHCHI M HHBIX COL[HAIBHBIX
BBIILIAT  H MPEJOCTABICHHUSI  YCIIYT

rOCYapCTBEHHOTO COIMAIILHOTO
obecrieueHust;
— yMeThb HHTEPIIPETUPOBATh  ACTIEKTHI

COBPEMEHHBIX HCCIICIOBaHUI B o00nacTu
OWONOrHH, OSKOJOTHUH, MEIUIMHBI IS
BEIOOpa  cmocoba  pemeHHs — 3aaad
npo¢eCcCHOHATBHOM JeSTeIbHOCTH
NPUMEHHUTEIBHO K YCTAaHOBICHHIO H
BBIIUIATAM IICHCHH M HHBIX COLHAIBHBIX
BBIIUIAT, & TAK K& IPEIOCTaBICHHS YCIYT
rOCYAapCTBEHHOI'O COLMAJIBHOTO
obecreuenus, BKJIIOYas BBIIAYY
JOKYMCHTOB IO YKa3aHHBIM BbIILIaTaM H
yCIyram.




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI JMCHUIJIMHBI M BUABI Y4eOHO padoThI

Bua yueOHoii padoThl

Oovem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 44
O0s13aTesIbHAsI Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 44
OCHOBHOe co/Iep:KaHue
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHUe 17
MPAKTHYECKHUE 3aHATUS 17
nabopaTOpHBIEC 3aHATHUS
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 9
B TOM YHCIIE:
TEOpETUYECKOE 00yUeHHE 5
MIPAKTUYECKHE 3aHITHS 4
1abopaTOpHBIC 3aHATHS
IIpome:xxyTounasi arrecranus (1u¢¢epeHuMPoOBAHHBIN 3a4eT) 1

CamocTosiTe/ibHasi padoTa 00y4anerocs

KouncyabTanuu
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2.2. KaneniapHo-TeMaTH4YeCKHUii IUIAH U coiep:kaHue yueOHoil nucnunianasl BUOJIOT A

HaunmMeHoBaHMe pa3esioB U Conep:xanue yueOHOro MaTepuasa (0CHOBHOe U NMPodecCHOHATBHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe), Oo0bem ®opmupy | YueOHas
TeM JlaGopaTopHble padoThI M MPAKTHYECKHUE 3AaHATHS, MPUKJIATHON MOYJIb (TIPH HAJTMYIH) 4acoB emMble Heesst
KOMIIeTeH
HHH
1 2 3 4 5
Paznen 1. BuoJsiorust kak Hayka. JKnuBble cHCTEMBI M X OPTraHH3aNMUH
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJa: 0,5 OK 02 1
Buonorus B cucTeMe Hayk. | buonorus — Hayka o 3kuBoil mpupoge. CBssu Ouonornu ¢ OOLICCTBCHHBIMH, TEXHHYECCKAMH M APYTMMH
OG111ast XapaKTepACTHKA €CTECTBEHHBIMU HayKaMH, Ucblmocoqvmeﬁ, penurne, STHKOH, SCTETUKOM W mpaBoM. Ponbs Owmonormu B
- (hopMHUPOBaHNH COBPEMEHHOI Hay4HOH KapTHHBI Mupa. CucTeMa OHOJIOTHYECKUX HaYK.
Mertoapl TO3HAHUS XUBOM  HpUPOIBI (HAOMIOACHME, SKCIIEPUMEHT, ONMCAHUE, W3MEPEHHE, KiacCH(UKaIms,
MOJIETIMPOBaHNE, CTATUCTHUECKass 00pabOTKa JaHHBIX).
JKusble cuctembl (GHMOCHCTEMBI) Kak MpeAMeT n3ydeHus Ouomnoruu. OTiaNdne KUBBIX CHCTEM OT HEOPTaHHMYECKOH
npupossl. CBoMcTBa GMOCHCTEM M HX pasHOOOpaswue.
YpOBHU OpraHu3alui OMOCUCTEM: MOJIEKYIISIPHO-TE€HETHYECKHH, KIIETOUHBIN, OPraHU3MEHHBIN, MOMYJISIIMOHHO-
BHUJIOBOH, DKOCHCTEMHBIN (OMOreoneHOTHYEeCKui), OnochepHsbIii
Paspnen 2. XumMu4yeckuii cOCTaB M CTPOeHHE KJIETKHU
Tema 2.1. Copep:xanue y4eOHOro MaTepHaJia: 0,5 OK 01 1
XUMHAYECKHUI COCTAB KICTKH. | XUMHYECKHUI COCTAaB KIETKH. XMUMHUECKHE 3JIEMEHTBI: MAKPOJIEMEHTHI, MUKPOJIEMEHTHI. Bosa 1 MuHepabHbIe OK 02
Bozia u MEHEpANbHBIE BelecTBa. OYHKIMU BOJBI U MUHEPAJIbHBIX BEIIECTB B KieTKe. [loepkanne ocMOTHYECKOTo Oalanca OK 04
BEIECTBA IIpakTH4yeckoe 3aHATHE: «bHoNOrHYecKas poiab MHHEPAIBHBIX BEIIECTB B 00ECTICUEHUHN KU3HEAEATEIILHOCTH 1
OpraHU3MOB, IPOSIBICHHS AUCOaIaHca MHHEPAJIbHBIX 3JIEMEHTOBY
Tema 2.2. Copep:xanue yueoHoro marepuajia: benkn. CoctaB U CTpoeHHE OEITKOB. AMUHOKHCIOTEI — MOHOMEPHI OCITKOB. 1 OK 01 2
BHOIOrH4ecKd BayKHbIE HeszameHnMble 1 3aMEHUMbIE aMHHOKHCIIOTEL. AMHHOKHCIIOTHBIH COCTaB. YPOBHH CTPYKTYPBI OEIIKOBOW MOJIEKYJIBI OK 02
XUMHUYECKHE COEMHEHNS (mepBuYHast, BTOpUYHAsL, TPETUYHAsI U YETBEPTUUHAs CTPYKTYpa). XMMHUYECKHe CBOiicTBa OenkoB. brosornueckne OK 04
¢bynkiun OenkoB. dDepmeHThl — OuWoJOrMueckue Karanu3aTopbl. CrpoeHne ¢QepMeHTa: aKkTHUBHBIA LIEHT,
cyocrpatHass  cneuuuuHocTh. Kodepmentsl. Butamunbl.  Orinuns  (QepMEHTOB OT  HEOpraHMYECKHX
KaTaJn3aToOpPOB.
YrneBoapl: MoHOcaxapuibel (TJIOKO3a, pubo3a U Ae30kcupubo3a), aucaxapuibl (caxaposa, JlakTo3a) H
ToJIcaxapuabl (Kpaxmal, TIMKOTeH, [1eJUIf0J103a). bruonornueckue ¢GyHKINN yriaeBoAoB. JIMMUIBI: TPUIIIHIIEPUABI,
¢dochommmuner, crepounsl. ['mnpodmneHO-THAPOGOOHBIE CBoOWcTBA. bronmormdeckue (YHKIHH — JTHITHAIOB.
CpaBHeHue yIJIeBOAOB, OENKOB M JIMNUAOB KaK MCTOYHUKOB sHepruu. Hyxsemnosble kucnotsl: JHK u PHK.
Hykneornapl — MoHOMEpBI HyKiIeHHOBBIX kuciI0T. Ctpoenue u ¢pyHkiun JHK. Crpoenne u pynxuun PHK. AT®:
CTpoeHHE U QYHKIUH
IIpakTuyeckoe 3anaTHe: «OrpeneneHne HATMYUS KpaxMaia B MPOAYKTaX MUTAHHS» 1
Tema 2.3. Conep:xanue yyeOHOro marepuasa: L{uronorus — Hayka o kietke. KinerouHast Teopust — mpumep B3auMoJeicTBUs 1 OK 01 3
CTpyKTypHO- uzei 1 GakToB B HAYYHOM ITO3HAHUU. METO bl M3YUEHHS KIICTKH. OK 02
(yHKUHOHANEHAS Krnerka kak nenoctHas xwuBas cucrema. OOIIMe NPU3HAKM KIETOK: 3aMKHYTasi HapyHash MeMOpaHa, MOJIEKYJIbI OK 04

OpraHu3anus KJICTOK

JHK kak reHeTHYeCKHH armmapar, CHCTeMa CHHTe3a OeKa.
Tunel KJIETOK: 3yKapuoTWYecKas W Tpokapuorhieckas. OCOOCHHOCTH CTPOCHHS MPOKAPHOTHYCCKON KIICTKH.
Knerounas crenka Gakrepuii. CTpoeHHE dyKapHOTHIECKOH Ki1eTKH. OCHOBHBIE OTJIMYHS PACTUTEIHHOM, )KMBOTHON
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U TpuOHOW KIeTKU. [IOBEpXHOCTHBIC CTPYKTYPHI KIETOK— KJICTOYHAS CTCHKA, TJIMKOKAJIMKC, WX (PYHKIUU.
[Tna3smarudeckas MmeMOpaHa, e¢ CBOMCTBA U (DYHKIIUH.

HurorazmMa u ee opranouasl. OnHO MemOpaHHbIe opraHowabl kietku: JIIC, ammapar ['ombmKu, JTHU30COMEI.
[TonyaBTOHOMHBIE OPTaHOWABI KIETKUA: MHUTOXOHAPHUH, MiacTUAbl. [IpoucXokaeHHE MUTOXOHIPUM M TUIACTHUIL.
Bunsr mnactun. HememOpaHHBIE OpPraHOWABI KJICTKH: PUOOCOMBI, KJICTOYHBIH IIEHTp, IICHTPUOIHU, PECHUYKH,
KryTrkd. OyHKIIMHA OPTaHOUIOB KIETKA. BKiIroueHus .

Snpo — peryisTopHsIi HeHTp KieTku. CTpoeHHe spa: saepHas 000JI0UKa, Kapruoria3Ma, XpOMAaTHH, SIPHIIIKO.

XpOMOCOMLI. TpchnopT BCHICCTB B KJICTKC

[pakTuyeckoe 3anaTue: «lIpoHNIIaEMOCTs MeMOpPaHBI (TIA3MOJIH3, JETHIA3MOJIH3)>

Paznen 3. JKusHenesiTeIbHOCTDH KJIETKH

Tema 3.1.
OOMeEH BEIIECTB
U MPEeBpaIICHUE YHEPTHU
B KJIETKE

ConepxaHue y4eGHOT0 MaTepuaJa:

OOMeH BemecTB, WM MeTa0omm3M. ACCHMWILANNS (TUTACTHYECKU OOMEH) M NUCCHMWIANUS (SHEPreTHIecKUui
00MEH) — JBe CTOPOHBI EAMHOro mporecca Meraboin3Ma. Poib 3aKOHOB COXpaHEHHMs BEIIECTBA M SHEPTrUH B
MMOHUMaHUK MeTabosu3Ma. THmbl 0OMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poib GhepMeHTOB B 0OMeHE
BEIIIECTB M IMpEBpalllcHHH dHEeprun B kieTke. Porocuute3. CBeToBas u TeMHOBas (a3bl GoTocuHTe3a. Peakimu
¢dorocunTe3a. DPdekTuBHOCT, HOTOCHHTEe3a. 3HAUCHHE (POTOCHUHTE3a Ul KU3HH Ha 3emiie. BriusHue ycioBuid
cpenbl Ha (OTOCHHTE3 M CHOCOOBI MOBBIMIEHUS €r0 NPOAYKTHBHOCTH Yy KYJbTYPHBIX DPacTeHHH. XEMOCHHTE3.
XeMocHHTe3upyoLIHe OaKTepuH. 3HAYCHUE XEMOCHHTE3a IS )KM3HU Ha 3eMIle.

DHepreTUvecKuit 0OMeH B KieTke. PaciiensieHue BeIecTB, BbICICHHE U aKKyMYyJIHPOBAHHE SHEPIUH B KIIETKE.
Orarsl 3HEpreTHyeckoro oomena. I'ukonus. bpoxeHue u ero Bujbl. KHcIopogHoe OKHCICHHE, I KIETOYHOS

npixanne. OkucnurensHoe GochoprunrpoBanne. IHEKTHBHOCTh YIHEPIETHIECKOTO 0OMEHa

0,5

Tema 3.2.
Bbuocuures Oenka

Coaep:xanue yue0HOro MaTepuaJa:

Peaxuuu matpuuHoro cunresa. I enerndeckas nnpopmarums u JJHK. Peanuzanus renernueckoit nndopmanuu B
kieTke. I'eHeTHdIeckuii Ko ¥ ero cBoicTBa. Tpanckpumnims — MatpuuHslil cuaTte3 PHK. Tpancnsamus — OuocunTtes
6enka. Dranbsl TpaHcsiun. KomupoBanue aMuHOKKCIOT. Posib pubocoM B OnocuHTe3e Oeka

05

HpaKaneacoe 3ansTHe. «Pelmienue 3amad Ha OIMPECACIICHNUE NTOCJIEA0BATCIILHOCTU HYKIICOTUIOBY

OK 01
OK 02
OK 04

Tema 3.3.
Bupycsl

Copnep:xaHue y4eOHOT0 MaTepHaJa:

Hexnerounsie popmel xu3HU — BUPYCHL. VicTopus otkpeiTis Bupycos (. . BanoBckuit). OCOOCHHOCTH CTPOCHHS
1 KU3HEHHOTO IMKJIa BUpycoB. bakreprodaru. bonesnu pacrennii, )kUBOTHBIX M YEJIOBEKa, BHI3bIBACMbIE
Bupycamu. Bupyc nmmyHonedunura genoseka (BUY) — Bo3oyautens CIT1/a. [Ipodunaktuka pacnpocTpaHeHUS
BUPYCHBIX 3a00JICBaHUI

0,5

Pa3gen 4. PazMHoKeHHe U HHIUBUHAYATbHOE PAa3BUTHE OPTAaHU3MOB

Tema 4.1.
JKu3HEeHHBIN ITUKIT KJIIETKA

Coaep:xanue yueOHOro MaTepuasa

KrneTouHslii UK, WK )KM3HEHHBIN UK KieTkd. MaTepdaza u muto3. [Ipomecchl, mpoTekaronire B nHTepdase.
Permmmukarnus — peakius marpudaroro cuare3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HA00Op — KAPHOTHII.
JIMIIIONAHBIHA U TaIuTIONIHBINA XpOMOCOMHBIE Ha0OphI. XpoMaTH IbL. LlUToIOrHYecKine OCHOBBI Pa3MHOXKEHHS U
WHAWBHIYaNbHOTO PAa3BUTHS OPTaHU3MOB. Jlenenue kieTku — Muto3. Craguu muTo3a. [Iporeccsl, mpoucxoasamue
Ha pa3HBIX CTaANUAX MUTO3a. bronorndyecknii cmpici muto3a. [Iporpammupyemast ruGens KISTKH - aloTo3

0,5

HpaKTnllecxoe 3aHsATHE: PCIICHUE 3a/1a4 Ha TeHEeTHYCCKUI KO

OK 01
OK 02
OK 04
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Tema 4.2.
®DopMBI pa3MHOKCHUS
OpraHUu3MOB

Coaep:xanue yueOHOro MaTepuaJa:

DopMBbI pa3MHOKECHHS OPTaHU3MOB: OECITOJIoE W TOJIOBOE. Buabl Oecronoro pasMHOXKCHHS: JeJIieHHE HAJABOC H
MTOYKOBAHWE OJHO W MHOTOKJICTOYHBIX, CHOpPOoOpa3oBaHME, BereTaTUBHOE pa3sMHOXKEHHE. VICKyccTBeHHOE
KJIIOHHPOBaHME OPTaHU3MOB, €T0 3HAYCHUE /IS CETICKITHH.

[TomoBoe pa3MHOXEHHUE, ero OTINYHs oT O6ecrosnoro. Meiio3. Craanu metiosa. [Ipomeccer, mpoucxoasme Ha

craausix meiiosa. [loBenenue XpOMOCOM B Meno3e. KpOCCI/IHFOBep. Buonoruueckuii cMbICH U 3HaUEHUE MEi03a.
TI'ameTorenes — mnmponecc 06pa30BaHI/IH IMOJIOBBIX KJICTOK Y KMBOTHBIX. IlonoBble keJe3bl: CEMEHHUKH U SHYHHUKH.
06pa30BaHI/I€ 1 Pa3BUTHUC NOJIOBBIX KJIICTOK — raMeT (CHepMaTO?,OI/I,H, ﬂﬁHeKHeTKa) — CIICPMATOI'CHE3 U OOI'CHES.
OcobOeHHOCTH CTpOCHUA SIATIEKIIETOK U CIICPpMATO30MU10B. OHJ'IOI[OTBOPCHI/IG. HapTeHOFeHe3

0,5

Tema 4.3.
WunuBuayanbHOE pa3BUTHE
opraHmusma

Copep:xaHue y4eOHOT0 MaTepHaJia:

WnpuBunyansHOE pa3BUTHE (OHTOTEHE3). OMOPHOHANEHOE pa3BUTHE (AMOpPHOTEHe3). DTanbl IMOPHOHAIHHOTO
Pa3BUTHS y O3BOHOYHBIX KMBOTHBIX: IPOOJICHHE, TacTpyJsiuus, opraHorenes. [locTaMOproHanbHOE pa3BUTHE.
Tunbl IOCTIMOPHOHAIBHOTO Pa3BUTHS: PsAMOE, HelpsaMoe (JIMYMHOYHOe). BinsiHue cpenpl Ha pa3BUTHE
OpraHu3MOB; (haKTOPEI, CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YpoacTBa. PocT u passuTHe pacteHnid. OHTOreHe3
LBETKOBOT'O PACTEHUS: IBOMHOE OIIOIOTBOPEHUE, CTPOCHNE CEMEHH, CTaIMN Pa3BUTHUS

05

Ipakruyeckoe 3aHaTHE: «VHPEKIMOHHBIC 3a00JCBAHUS U SMUJACMHUH B UICTOPUH YeIOBEUECTBA. BakunHanus kak
npo¢uIakTuka HHOEKIMOHHBIX 3a00JICBaHHI

OK 01
OK 02
OK 04

Paspen S. HacieACTBEHHOCTh M H3MEHYHBOCTh OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
Hacjaeq0BaHus

Coaep:xanue yue0HOro MaTepuaJa:

IIpenmer u 3agaun reHeTHKU. Ponib muToNOrMM M 3MOPUOJIOTHH B CTAHOBJIEHHH T€HETUKU. BKiIaa poCCHICKUX U
3apy0eKHBIX YUYEHBIX B pa3BUTHE T'€HETHKU. METOAbl TeHETHKH (TUOPUIOJOTHYECKHH, ITMTOTCHETUYECKU,
MOJIEKYJISIpHO-TeHeTH4ecKkuil). OCHOBHBIE T€HETHYECKHE MOHATHA. [ eHeTHyeckas CHMBOJHMKA, WCIOJb3yeMmas B
CcXeMax CKpelIMBaHUM.

3aKOHOMEPHOCTH Haclie0BaHUs TPU3HAKOB, ycTaHOBIEHHBIE ['. Menaenem. MoHOTHOpUIHOE CKpelrBanue. 3aKOH

eIMHOO00pa3ust TMOPHU/IOB IEPBOro mokosieHus. [IpaBuiio JOMUHUPOBAHHUSL. 3aKOH pacIICIUICHHS IPU3HAKOB.
I'unoTe3a uncToThl ramet. [10JIHOE U HENOJIHOE TOMUHHUPOBaHue. JJuruOpuIHOe CKpenuBaHue. 3aKoH
HE3aBHCUMOTO HACJIE/I0BaHUS MPU3HAKOB. [[UTOreHeTHUECKHE OCHOBBI IUTUOPHUIHOTO CKPEIIIUBAHUS.
Amnanmmupyroiee ckpeluBatue. Vcrnonp30BaHie aHATU3UPYIONIET0 CKPEIUBAHUS JUTS OIPE/ICIICHHs] TeHOTUIIA
ocoou

HpaKanecxoe 3ansiTHe: Pemienue 3a1a4 Ha oNpeAaACJICHUC BEPOATHOCTU BOSHUKHOBCHUA HACICICTBCHHBIX
IIPU3HAKOB IpHU MOHO, H-, l'IOJ'II/IFI/I6pI/I}1HOM 1 aHAJIM3UPYIOMIEM CKPEUIMBAHUH, COCTABJICHUE TCHOTUITMYCCKUX
CXEM CKpEUIMBaHUA

OK 01
OK 02
OK 04

Tema 5.2.
CueluieHHOe HacIeI0BaHue
MIPU3HAKOB

Conep:xxanue ydeOHoro marepmana:  CremieHHOe HacieJoBaHWe Tnpu3HakoB. PaGora T. Moprana mno
CLEIUICHHOMY HaclieIOBaHUIO0 TeHoB. HapyllieHue cuersieHusi TeHOB B pe3ysbTaTe KPOCCHUHroBepa. XpOMOCOMHAas
TEOpUS HACJIEICTBEHHOCTH. | 'eHeTHUeCKe KapThl.

I'eneTtnka mosa. XpoMOCOMHOE OTIpe/ieIeHHE 10JIa. AyTOCOMBI U ITOJIOBBIE XPOMOCOMEI. [ 'OoMOraMeTHbIe 1

TE€TCPOTaMETHBIC OPTaHU3MBI. HaCJ’Ie}IOBaHI/IC IIPU3HAKOB, CIEIUICHHBIX C IIOJIOM

HpaKTl/l‘leCKOC 3ansaTHe: Pemrenue 3amad Ha OINPECACIICHNUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBEHHBIX

OK 01
OK 02
OK 04
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IIPU3HAKOB P CICIUNICHHOM HACJICIOBAHWH, COCTABJICHUC TCHOTUITHYCCKNX CXEM CKPCITNBAHUA

Tema 5.3.
3aKOHOMEPHOCTHU
WU3MEHYHUBOCTH

Conep:xanue y4eOHOr0 MaTepHaJia:

W3MeHunBOCTb. Buibl M3MEHYMBOCTH: HEHACIEICTBEHHAs M HAClleACTBEHHasd. Poib cpenbl B HEHACIEACTBEHHOM
M3MEHYMBOCTH. XapaKTepUCTHKa MOTU(PHUKAIMOHHON W3MEHYMBOCTH. BapHWanuoHHBIH pAa M BapHallMOHHAS
kpuBas. Hopma peakiun npu3Haka. KoiandecTBeHHbIE M Ka4eCTBEHHbBIC IPU3HAKN U MX HOpMa peakiuu. CBoiicTBa
MO (PUKAIIMOHHONW M3MEHUUBOCTH.

HacrenctBenHas, wim reHOTUIHYECKast ©3MEHINBOCTh. KOMOMHATHBHASI N3MEHUYNBOCTE. Mei03 1 TI0JI0BOM
IIpoIiecC — OCHOBA KOMOWHATHBHOW W3MEHUYNBOCTH. MyTaliMoHHast I3MEHYNBOCTh. Kitaccudukanus MyTarmi:
TeHHBIE, XPOMOCOMHBIE, FTeHOMHBIE. YacToTa 1 NpUYUHbEI MyTanuii. MyTareHHble ()akTopbl. 3aKOH FOMOJIOTHYECKHX
pAnoB B HacnencTBeHHON n3menunBoct H. M. BaBunosa

HpaKaneCKoe 3ansiTHe. PelieHue 3amad Ha OIPCACICHNUEC BEPOATHOCTH BOSHUKHOBCHUA HACICACTBECHHBIX
MPU3HAKOB IPH Ppa3JIMYHBIX THUIIAX B3aUMOJICHUCTBUS T€HOB, COCTABJICHUEC T'CHOTUITMYCCKUX CXEM CKPCHIMBAHUA

Tema 5.4.
T'eHeTnka denoBeka

Coaep:xkanue yue0HOro MaTepuaJa:

I'enernka yenoseka. Kapnorumn genoBeka. OCHOBHBIE METO/IbI TEHETHKH YEIOBEKA: T€HEATOIMIECKHH,
ONM3HEIOBBIH, IUTOTCHETHIECCKUH, ONOXMMUYECKUH, MOJICKYIIIpHO-TeHeTHIecKHi. COBpEMEHHOE OIpe/ieIeHIe
TEHOTHIIA: TIOJTHOT€HOMHOE CEKBEHUPOBaHNE, TCHOTUIIMPOBAHKE, B TOM 4nciie ¢ momoisio [P -ananu3a.
HacnenctBenHble 3a001eBaHUs YeN0OBEKa: TeHHbIE 00NE3HH, O0JIC3HU ¢ HACIEICTBEHHON IPeapaciookKEHHOCTHIO,
XpoMocoMHBIe Oone3Hr. CoMaTndeckue U reHepaTuBHble MyTanuu. CTBONOBBIE KIeTKU. [IpHHIUIIBI 30pOBOTO
00pasa KU3HH, JUATHOCTUKH, PO(PUIAKTHKY U JICUCHUS TCHETUYCCKUX 00JIe3HEH. MeIKO-TeHeTHIECKOES
KOHCYJIbTUPOBAHUEC. 3HaueHue MGI[HHI/IHCKOﬁ TCHCTUKU B IPCAOTBPAICHUU U JICHCHUN I'CHCTUYCCKUX 3a6OHeBaHI/Iﬁ
YyeJIoBeKa

HpaKTl/I‘[eCKOC 3anaTue: «CocraBjeHHE W aHATIU3 POAOCIOBHBIX YCIOBEKA»
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Pa3nen 6. DBo1onuoHHAA OHOJIOTUS

Tema 6.1.
DBOJIIOIMOHHAS TEOPHS U €€
MeCTO B OMOJIOTHUH

Coaep:xkanue yueOHOro MaTepuaJa

[TpearnockIKy BOZHUKHOBEHHS IBOJIIOIMOHHONW TEOpHHU. DBOJIIONUOHHAS Teopus u e€ MecTo B Ononoruu. Bausaue
9BOJIIOI[MOHHON TEOPHM Ha pa3BUTHE OMOJIOTHH U Apyrux Hayk. CBHUIETeNbCTBA 3BOMIONMH. [lageoHTONOrNYeCK E:!
MOCJIEIOBATENILHOCTh  TIOSIBJICHHS  BHMJOB B MAJICOHTOJOTMYECKOW  JICTONMCH,  ITE€PEeXOJHble  (OPMBI
Buoreorpadudeckne: cxoAcTBO U pasnuuue ¢ayH u (IOp MATEPUKOB U OCTPOBOB. DMOPHOJIOTHYECKHUE: CXOJCTBA U
pasanuuns 3M6pI/IOHOB Pa3HbIX BUI0B IMO3BOHOYHBIX. CpaBHI/ITeHLHO -aHATOMHYCCKHUC: TOMOJIOTHYHBIC,
AHAJIOTUYHBIC, PYAUMCHTAPHBLIC OpraHbl, aTaBU3MBbI. MOHeKyHHpHO-6I/IOXI/IMI/I‘16CKI/IGI CXO0JACTBO MCXAaHU3MOB
HaCJICACTBCHHOCTH U OCHOBHBIX METa0O0JIMUYECKHUX nyTeﬁ Y BCEX JKUBBIX OPraHU3MOB.

OosrormonHas Teopus Y. Jlapsuna. [Ipennocsiiku BOZHUKHOBEHUS TapBUHU3MA. J[BIDKYIIIHE CHITBI DBOJIOLAN

BU10B 110 JlapBuHYy (M30BITOYHOE pa3MHOXEHHE PH OrPaHUUCHHOCTH PECYPCOB, HEONpeaeEHHas N3MEHYHBOCTb,
6opr0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBIN 0TOOD)

0,5

Tema 6.2.
Mukpo3Boronus

Coaep:xanue yueOHOro MaTepuaJa:

Cunretndeckas Teopus dBotonuu (CTD) u e€ ocHOBHBIE MONIOKEeHHUS. MUKpodBoJtous. [Tomysnus kak equHuIa
BHJIA ¥ DBOJFOIUH.

JBwkyme cribl ((aKTOpbl) SBONIIOIUK BUOB B IpUpoae. MyTallMOHHBINA IPOLECC K KOMOWHATHBHAS
M3MEHYUBOCTD. [lonysinOHHEIE BOJHBI U peii¢ reHoB. M3omsamus n murpanus. EcrecTBeHHBIH 0TOOD —

0,5

OK 01
OK 02
OK 04
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HanpasIsommi Gaxkrop sBoronn. Popmsl ectecTBEHHOT0 0TOO0pa. IIprcnoco6IeHHOCTh OPraHU3MOB Kak
pe3ynbTar 3Bosmonuu. [Ipumeps! npucnocobieHuit y opranu3mMoB. ApoMopdo3sl ¥ nanoasantanuy. Bug n
Buoo6pazoBanue. Kpurepun Buna. OcHoBHBIE pOpMBI BHI000pa30BaHus: Teorpagiieckoe, IKOJIOTHYECKOE

IIpakTuyeckoe 3anaTHe: «ONMIcaHue IPUCIIOCOOICHHOCTH OPTaHU3Ma U €€ OTHOCHTEIILHOTO XapaKTepay 1
Tema 6.3. CopnepxaHue yueoHOro Mmatepuaia: Maxkpossomronuus. @opMbl 3BoONNH: QUIIeTHYECKas!, AUBEPreHTHAS, 0,5 12
Makpo3BomOIHS KOHBEPreHTHas, napaenbHas. HeoOpatuMocTs 3BoIOnInN
IIpakTuyeckoe 3anaTHe: «CpaBHEHHE BUIOB 110 MOP(OIOTHYECKOMY KPHUTEPHUIO» 1
Pa3gen 7. BosHUKHOBeHHE U pa3BUTHE KU3HHU Ha 3emJie
Tema 7.1 Coaep:xkanue yueOHOro MaTepuaJa: 0,5 OK 01
3aposkAeHUe U pa3BUTHE JloHay4yHbIE MpPEACTABICHUS O 3apOXKACHUM KM3HU. HaydHble THIOTE3bl BO3HUKHOBEHMS J>KM3HH Ha 3eMie: OK 02
WKU3HA abmoreHe3 ¥ TaHCTIepMus. XHUMHYECKas OBOMIOLUS. AOHWOTCHHBIH CHHTE3 OPraHWYECKHX BEIIECTB W3 OK 04
HEOPraHMYECKUX. OKCHEPUMEHTAIPHOE  IOATBEP)KACHHE XHMHYECKOM dBomonud. HavangpHbele — 3Tamsl
Ouonornueckoil sBomonuu. ['mnoresa PHK- mupa. ®@opmupoBaHne MeMOpaHHBIX CTPYKTYP M BO3HHKHOBEHHE
MpOTOKJIEeTKH. IlepBhie KIeTKH U UX 3BOOLHUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.
PasBuTHe )xu3HM Ha 3emiie 1o 3paM u nepuonam. Kataapxei. Apxelickas v mporepo3oickas spbl. [laneo3oiickas
9pa U e€ mepuoabl: KeMOPHICKAHN, OPJJOBUKCKHN, CHITYPUHUCKUH, IEBOHCKUH, KAMEHHOYTOJBHBIH, ICPMCKHIA.
Me3o3olickas 3pa u €€ nepuoibl: TPHACOBBIH, IOpCKUi, MestoBoil. KaiiHo30lcKkas 3pa U €€ neprobl: aneoreHOBbIH,
HEOT€HOBBIN, aHTPOIIOI€HOBBIH.
Tema 7.2. Coaep:xkanue yueOHOro MaTepuaJa: 0,5 OK 01 13
CucrtemMa OpraHU4ecKoro CucremMa OpraHMYECKOT0 MHpa Kak OTpakeHHe 3BOMONMH. OCHOBHBIE CHCTEMAaTHYECKHE TPYHIBI OPraHU3MOB. OK 02
mupa. [Ipoucxoxnenne XapakTepuCcTHKa KIMMaTa U T€0JIOTHUECKHUX MporieccoB. OCHOBHBIE TAITBI ABOJIIOIMH PACTHUTEIHFHOTO W KHBOTHOTO OK 04
YyenoBeka - anTporiorenes | MAP3- Apomop(03b! y pacTeHUH U )KUBOTHBIX. [10siBIICHNE, PACIBET ¥ BBIMHPAHUE TPYIIH KMBBIX OPTaHU3MOB.
OBOITIOIHS YeIoBeKa. AHTPOIIONIOTHS KaK HayKa. Pa3BuTHe NpeCTaBIeHUH O MIPOUCXO0XKICHHH YeJIoBeKa. MeTo b
H3y4YeHHs aHTpororeHe3a. CXoJICTBa M Pa3INyuUs YelIoBeKa U KUBOTHBIX. CHCTeMaTHYECKOe TOJI0KEHUE YeTIOBeKa.
JBmxyuie cuisl (akTopsl) aHTporioreHe3a. HacnencTBeHHas M3MEHUHMBOCTE M €CTECTBEHHBIN 0TOOP.
OOu1ecTBeHHBII 00pa3 )KU3HH, U3TOTOBJICHHE OPYAUH TPYya, MBIIIJICHHE, peUb
Tema 7.3. Copep:xaHue y4eOHOTO MaTepHaJia: 0,5
OCHOBHBIE CTaIUH OCHOBHBIE CTaJMU U BETBU HBOJIOIMH YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek ymenblii, YemoBek MpSAMOXOISIIUIA,
JBOJIFOLINH YEJIOBEKA YenoBek HeaHAEpTAIbCKU, UenoBeK pa3yMHBIN COBpeMEHHOro Tuma. HaxoIKu HCKOMaeMbIX OCTAaHKOB, BpeMs
CYIIIECTBOBAHUS, 00JIACThH PaCpPOCTPAHEHHUsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIHSL.
Yenoseueckne pacsl. OCHOBHBIE OOJIBIINE Pachl: €BpoNeoUIHAS (eBpa3uiicKkas), Herpo-aBCTPaIOUIHAS
(9KBaTOpHANbHAS ), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHCcKas). UepThl IPHCIIOCOOICHHOCTH MIPEACTaBUTENeH
YeJI0BEYECKHX pac K yCIOBHAM CylLIeCTBOBaHUA. EqUHCTBO yenoBeueckux pac. Kpuruka pacuszma
IpakTnyeckoe 3anaTHE: «BpeMs U MyTu pacceneHus 4eI0BEKa M0 IIaHeTe» 1
Pa3zgen 8. Opranmsmsl u okpy:kaIas cpeaa
Tema 8.1. Coaep:xkaHue yue0OHOT0 MaTepuaJa: 0,5 OK 01 14
Dkonorus kak Hayka. Cpensl | DKOIorust Kak Hayka. 3aauul ¥ pa3fielibl SKOJIOTHH. MEeTO bl SKOJIOTHUECKHUX UCCIE0BaHUNA. DKOIOTHIECKOE OK 02
KHU3HHA. DKOJIIOTHIECKUE MHPOBO33PEHHE COBPEMEHHOTO UesioBeka. Cpeibl 00MTaHUS OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/AyIIIHAS, OK 04
(bakTops [TOYBEHHAs, BHYTPHOpraHN3MeHHas. DKonorndeckue (axropsl. Kinaccubpukanms sKomIornaeckux pakTopoB: OK 07
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abmoTHyeckne, ONOTHYECKIE U aHTPOTIOTEHHBIE. [leficTBHE 3KOJIOTHYECKNX (PaKTOPOB Ha OPTaHU3MBI.
Abuotnueckue GaKkTophl: CBET, TEMIIEpaTypa, BlaxHocTb. @oronepunoausm. Ilpucnocobienns opraHn3MoB K
JelcTBhIO abnoTHYeckuX Gaxkropos. buonorndyeckne purmsl. buornueckue dakropsl. Buabl Gnornueckux
B3aMMOJIeHICTBUI: KOHKYPEHIUS, XUITHUYeCcTBO. [lapa3utusM, MyTyann3M, KOMMEHCAIN3M (KBapTUPaHCTBO,
HaxJICOHUYECTBO), aMEHCAITU3M, HEUTpaTu3M. 3HaueHHe OMOTHYECKUX B3aUMOJICHCTBHUH ISl CYIIECTBOBAHUS
OpPraHU3MOB B IPUPOIHBIX COOOIIECTBAX

Tema 8.2. Copep:xaHue y4eOHOT0 MaTepHaJia: 05
JKoIorn4ecKue OKOIOTHYECKHE XapaKTEPUCTUKH MOMyIInud. OCHOBHBIC TIOKA3aTEH MOITYJISIIH: YHCICHHOCTD, ITIOTHOCTD,
XapaKTePUCTHKH NOMYJSAIAHA | POKIAEMOCTh, CMEPTHOCTB, IPUPOCT, MUTpanus. JJnHaMHUKa YHCICHHOCTH MOYIIUH U €€ PeTyIIIHs
IIpakrnueckoe 3anaTne: «IloacyéT MIOTHOCTH MONYJSALUI pa3HBIX BUOB PACTEHUID 1
Pa3gen 9. CoolmecTBa U IKOJIOTHYECKHE CHCTEMbI
Tema 9.1. Conep:xanue yuedoHOro marepuasa: CooOIIecTBO OpraHu3MOB — OHOIeH03. CTPYKTYphI OHOIICHO3a: BUIOBAs, 1 OK 01 15
Coo0IecTBa OpraHu3MoB, | MPOCTPAHCTBEHHAs, Tpoduyeckas (muiieBas). Bumbsl-moMmuHanTel. CBsA3U B OHMOIIEHO3E. OK 02
9KOCHCTEMEI Okonorndeckue cucteMsl (3Kocuctemsl). [TorsATHE 00 3KOCHCTEME B OroreoneHo3e. OyHKIIHOHAIEHBIC OK 04
KOMIIOHEHTHI YKOCHCTEMEBI: TIPOIYIIEHTEI, KOHCYMEHTHI, peAyLeHTH. KpyroBopoT BEmecTB 1 MOTOK SHEPTHH B OK 07
skocucteme. Tpoduueckue (MUIIEBEIE) YPOBHHU dKOCHCTeMBI. [InmmeBrie nenu u cetd. OCHOBHBIC TTOKA3aTEIH
9KOCHCTEMEBI: OMoMacca, IpOIyKIH. DKOJIOTHIECKUE MUPAMUIBL: IPOAYKINH, YHCICHHOCTH, OnoMacchl. CBOHCTBa
9KOCHCTEM: YCTOMYUBOCTH, CAMOPETYJILIHSA, pa3Butue. CyKieccus.
IIpakTuyeckoe 3anaTHe: KpyroBopoT BELIECTB U MOTOK SHEPTUH B SKOcHCTeMe. [IHIIeBbIe IeNH U CETH. 1
Buomacca, npoxykuus. DKOJIOrHYeCKUe MUPAMUABL: MPOIYKLIUH, YUCICHHOCTH, OHOMAcCHI.
Tema 9.2. Conep:xanue yueoHOro Mmarepuasna: [IpupoaHbsie SKOCUCTEMBI. DKOCUCTEMBI peK 1 03€p. IKOCUCTEMA XBOMHOTO 0,5 OK 01 16
[IpupoaHBIE SKOCHCTEMBI WM TIAPOKOJIMCTBEHHOTO Jieca. AHTPOIIOT€HHBIEC 3KOCUCTEMBL. ATPOIKOCUCTEMEL. Y pOOIKOCHCTEMEL. OK 02
Buonorndeckoe n X03siicTBEHHOE 3HAUCHIE arpOIKOCHCTEM U ypOoskocucteM. bruopazHooOpasue kak (pakrop OK 04
ycroitunBocTH 3kocucteM. CoxpaHeHHe OHOJIOTHYECKOTO pasHOOOpa3us Ha 3eMire. OK 07
Tema 9.3. Copep:xaHue y4eOHOTO MaTepHuaJia: 0,5
Buocdepa — rmobanpHAs VYuenue B. U. BepHanckoro o 6uocdepe. ['panuipbl, coctas u cTpyKTypa duocdepsl. JKHBOe BEMIECTBO U €T0
9KOCHCTEMBI 3eMIIH ¢yuknun. OcobeHHOCTH OHOC(Eephl KaK II100aIbHON 3KOCUCTEMBIL. J|MHAMIYECKOE pPaBHOBECHE 1 00paTHAas CBS3b B
ouochepe. KpyroBopoThl BeliecTs # OHOT€OXUMHUUECKUE IIUKIIBI JIEMEHTOB (yriiepoaa, a3ota). 30HaJIbHOCTh
o6uochepsl. OCHOBHBIC OHOMBI CYIIIH
Ipakruuyeckoe 3auaTue: Cooodmienus mo reme: OcodeHHOCTH OHOCGhEpPhI KaK III00aTBHOM 9KOCHCTEMBI. 1
KpyroBopotsl BemiecTB 1 OnoreoxumMudeckue MUKIbl. OCHOBHBIE OHOMBI CYIIN
IIpodeccuonabLHO OPHEHTHPOBAHHOE CO/IePKAHMNE
Tema 9.4. Conep:xanue y4eOHOro MaTepHaJia: 1 OK 01 17
Bnusane anTponoreHHsix | YenoBedecTBO B 6rocdepe 3emii. AHTpoOIIoreHHbIe H3MEeHEeHHs B bnocdepe. [obansHbIe 3K0I0THIeCKHe OK 02
(hakTopoB Ha Orochepy npo6iembl. CocylecTBOBaHUE TPUPOIBI U enoBeuecTBa. CoxpaHeHne OMOpa3HOo00pa3us KaKk OCHOBA OK 04
ycroitunBoctu Onochepsl. OCHOBA PaIMOHAIEHOTO YIIPABICHHUS IPUPOAHBIMH PECYPCAMH U X HCIIOJIB30BAHUE. OK 07
JlocTmkeHns OMOJIOTHHN B OXpaHa IPHPOIBI IK 2.2
IMpakTHyeckoe 3aHsATHE: 1 IIK 3.2
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«ITpodunakruka npodeccuoHanbHbIX 3200JI€BaHUI»

IIpodeccuonalbLHO OPHEHTHPOBAHHOE CO/IEPKAHME

Tema 9.5. Conep:xxaHue y4eOHOTO MaTepHuaJia: 1 OK 01 18
Bnusaue conupansHo- 310poBBE U ero cocTaBistonire. PakTopsbl, MOI0KUTEIBHO U OTPUIIATETIBHO BIUSIOIINE HA OPTaHU3M YEIOBeKa. OK 02
sKojornueckux (axropoB | IIpoGiiemMa TEXHOTEHHBIX BO3JCHCTBHI Ha 310POBbE UeNIOBEKA (JIEKTPOMArHUTHBIE MOJIsL, OBITOBAS XUMUS, OK 04
Ha 3/I0pPOBBE YEIIOBEKA M30BITOYHBIE ITYMBI, PaHalis U T.I1.). ATanTaIis OpraHu3Ma JenoBeKka K pakTopaM OKpYKaromeH CpeIbl. OK 07
[puHIIMIE POpPMHUPOBAHIS 3M0POBRE cOeperaromero noeaeHns. Pu3ndeckas akTHBHOCTD U 37I0POBBE. K 2.2
Bbuoxumuueckne aciekThl paliMOHAIBHOIO TUTAHUS IIK 3.2
IIpakTHyeckoe 3anATHE: 1
JlabopaTopnas paboTta: YMCTBeHHas! pabOTOCIIOCOOHOCTEY
Pa3gen 10. Cenexnusi opraHu3MoB, OCHOBBI OMOTEXHUKH
Tema 10.1. Conep:xanue yuedHoro marepuana: CeneKkius Kak HayKa U mpoliecc. 3apoKIeHUe CeJICKIUU U JOMECTUKAIIHSL. 0,5 OK 01 19
Cenexmus Kak HayKa u VYuenne H. 1. BaBunoa o nieHTpax MHOrooOpasusi ¥ POUCXOXKICHUS KYJIbTYPHBIX pacTeHui. L{eHTpbI OK 02
rpouecc MIPOUCXOXKACHHS JOMAIIHUX )KUBOTHBIX. CopT, mopoJa, mraMM. COBpeMEHHbIE METO/IbI CENEKLMU. MacCOBBIH OK 04
1 MHIUBHUYaJIbHBII OTOOPHI B CENEKINH PACTCHUN M )KUBOTHBIX. OTICHKA IKCTephepa. brmskopoacTBeHHOE OK 07
cKpemuBanne — nHOpuAuHT. Yncras nmuaua. CKpelBaHne YUCTHIX JIMHKH. ['eTeposuc, wim ruOpuiHas cuia.
Heponcteennoe ckpemuBanue — ayropuauar. OtnanéHHas rudpuausanust 1 e€ ycrnexu. VICKyCcCTBEHHBIH MyTareHe3
U TIOJTy9YEHNE TONUIUIONAOB. JOCTIKEHNS CEIeKINH PACTCHUH, )KUBOTHBIX H MUKPOOPTaHU3MOB
Tema 10.2. Coaep:xkanue yueOHOro MaTepuaJa: 0,5
OCHOBBI OHOTEXHOJIOTUU BuoTexHonorus kak oTpacib MPOU3BOJICTBA. I 'eHHas HHKeHepus. DTaIlbl co3anus pekoMouHanTHol JIHK u
TPaHCTeHHBIX opraHu3MoB. Kiietounas nmxeHepus. Kinetounsle KyapTypbl. MUKpOKIOHAIBEHOE pa3MHOKEHHE
pactenuil. KioHupoBaHue BBICOKOMIPOAYKTHBHBIX CETBCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DKOJIOTHIECKUE U
straeckue npodsiemsl. MO — reneTndecky MOJU(UIIMPOBAHHBIC OPTaHU3MbI
IpakTuuyeckoe 3ansitme: Keiickl Ha aHann3 MHOOPMALUMKU O HAyYHBIX JIOCTIIKEHHSIX B OOJIACTH T€HETHUECKHX 1
TEXHOJIOTHH, KJIETOUHOW MH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH.
IpodeccnonanbHO OPHEHTHPOBAHHOE COECPAKAHTE
Tema 10.3. Copep:xaHue y4eOHOTO MaTepHuaa: 1 OK 01 20
BrorexHonoruu B xu3HM 1 | OCHOBHBIE HAIIPaBJICHNSI COBPEMEHHOM OMOTEXHOJIOTHH B IPO(eCCHOHANBHOI e TeTbHOCTH YeTIoBeKa. MeTopl OK 02
npodeccuu onotexHooruu. OObEKTH OMOTEXHOJIOTHH. DTHKA OMOTEXHOIOTHYESCKIX OK 04
1 TEeHEeTUYECKHX SKCIIepUMEHTOB. [IpaBuiia nmoucka u aHaiau3a 6HO3KOI0OrHYecKoi HHOopMaIu OK 07
13 Pa3IUYHBIX HCTOYHHUKOB (HaydHas M yueOHO-Hay4YHas JUTEpaTypa, CPeACTBa MaCCOBOW MH(OPMAIINH, CETh MK 2.2
WutepHeT u npyrue) MK 3.2
MpakTHYecKoe 3aHsATHE: 1

Keiicbl Ha aHanmu3 WHGOPMANUKA O HAYYHBIX JOCTIDKEHHUSX B OO0JIACTH TEHETUYECKHX TEXHOJOTHH, KIETOYHON
WH)KEHEPHH, MUIIEBbIX OMOTEXHOJIOTHH.
3amuTa Keiica: mpeacTaBIeHNE Pe3yJIbTATOB PEIICHNs KeHCOB (BBICTYIIICHNE C MTPEe3CHTAINel)

IpodeccuonalbLHO OPpHEHTHPOBAHHOE CO/IEPKAHME

Paszngen 11. Pemenne keiicoB B 00J1aCTH OMOTEXHOJIOTHH
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Tema 11.1.2. Conep:xaHue yueOHOT0 MaTepHaJia; 2 OK 01 21
CounanbHo-3THYECKHE OTHYECKHE aCIEeKThI Pa3BUTHsI OMOTEXHOJIOTHH ¥ MPUMEHEHHE UX B )KU3HH YeJIOBeKa, IIOMCK U aHalu3 nHdopmannu OK 02
aCIeKThl OHMOTEXHOIOTHH 13 pa3IMYHBIX UICTOYHHUKOB (HayuHas ¥ yueOHO-Hay4yHas JINTepaTypa, CPeaCTBAa MaCCOBON MH(pOPMAIIHH, CETh OK 04
WuTepHeT u npyrue) OK 07
IIpakTHyeckoe 3aHATHE: 1 K 2.2 22
Keticpl Ha aHamm3 HHPOPMAIIUN 00 AITHIECKHUX ACMIEKTaX Pa3BUTHSA OMOTEXHOJIOTHH (TI0 MHHU-TPYIITIAM). MK 3.2
3amura Keifca: IpeJcTaBIeHUE Pe3yJIbTaTOB PEeIIeHNs KeMCOB (BBICTYIUICHHUE C MIPE3CHTAIIEH)
[pome:xkyTounas arrecranus (AudpdepeHIHPOBAHHBII 3a4eT) 1 22
Bcero 44 gacoB
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3. YCJIOBUS PEAJIMBAIIMU YYEFHOU JUCHUTLIAHBI
3.1. TpeGoBaHUsA K MUHMMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0
Peanuzanus yaeOHON AUCIUIUIMHBI TPeOyeT HAIMYHs yueOHOTO KaOuHeTa.

O6opynoBanue yaeOHOro KabUHeTa!
~ TIOCaJOYHBIC MECTA IO KOJIMYECTBY O0YUAIOIIUXCS;
~ pabouee MECTO MPEIoIaBaTes;
~  KOMIUICKT y4eOHO-METOIMUECKON JOKYMECHTAIUH.
- Mapxkepnas nocka,

TexHuueckue cpencTBa 00ydeHus:
~ MYJBTUMEAUANPOEKTOP.
~ JIOKaJIbHAsi KOMIIBIOTEPHAs CETh U IN100alibHas ceTh MIHTEepHET;
~ MHTEPAKTHUBHAs J0CKa/MaHeNb/3KpaH.

3.2. UndopmanuonHoe odecrneyenne o0yueHust
Ilepeyenb pexkoMeHAyeMbIX Y4YeOHBIX HW3JAaHUI, JAONMOJHHUTEJIbHOW JIMTEPATyphl,
HNuTepHeT-pecypcos.

OcHoBHas IuTEepaTypa:

1. buonorus. ba3oBeiit u yrnyonenusiid ypoBau: 10—11 kimaccel: y4eOHUK Ui CpEeTHETO
obmiero obpaszoBanus/ mox obuieir penakuueit B.H.fApbiruna.— 2-e u3x., nepepad. u
non.— MockBa: MzmarensctBo FOpaiit, 2025.— 378 c.— (O0meo6pa3oBaTeIbHBIMI
muki).— ISBN 978-5-534-16228-8. — Tekct: snektponHsiii // OOpazoBarenbHAs
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/579602.

2. buonorus: yueOHUK M MPAKTHKYM IS CPETHETO MPO(PECCHOHATBHOTO 00pa3oBaHMsl/ IO
penakmueit B.H. Speiruna.— 2-e u3n.— Mocksa: UsparensctBo KOpaiit, 2025. — 377
c.— (IIpodeccuonanpHoe obOpazoBanue).— ISBN 978-5-534-09603-3. — Tekcrt:
aneKTpoHHBI  //  OOpaszoBarenbHas 1iatdopma  IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/579596.

3. KoncrantunoB B.M. buosnorus ans npodeccuii U crenuanbHOCTE TEXHHUYECKOTO U
€CTEeCTBEHHO- Hay4HOro mnpodwuiei: y4ued. mns CTyld.  yUpexaeHud cpea. mpod.
obOpazoBanuss / B.M. KoncrantnaoB. — 1l-e wu3n., crep. — M.: OOGpa3oBareibHO-
U3JIaTeNIbCKUM LeHTp «Akagemusi», 2023. — 336 c.

4. Jlanunkas,\ T.B. Buonorus. TecThl: yd4eOHUK mIs CpeaHEro MpoQecCHOHATHHOTO

obpazoBanus/ T.B.Jlanumkas.— MockBa: M3marensctBo FOpaiit, 2025.— 40 c.—
(ITpoeccuonansHoe obOpasoBanue). — ISBN  978-5-534-14157-3. —  Tekcr:
anekTpoHHsld  //  OOpazoBarenpHas  minatdopma  FOpaiit  [caiit]—  URL:

https://urait.ru/bcode/567611 .
JlonoJiHUTEILHAA JIUTEpPATYpa:

1. Epemuenko O.3. buonorusi: ydeHnume o Ouocdepe: yueOHOe mocobue ajisi CpeaHETro
npodeccuonansHoro oodpaszosanus/ 0.3. Epemuenko.— 3-¢ m3a., mepepad. u jgon.—
MockBa: W3parenbcTBO FOpaiir, 2025.— 224 c¢— (IlpodeccuonanpHoe
obopazoBanme).—  ISBN  978-5-534-19357-2. —  Tekct:  2NeKTpOHHBIA  //
OopazoBarenbHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/556343.

2. Haxaesa B.VM. buomorms: reHermka. [IpakTmdeckuii Kypc: ydeOHOe IOCOOHE IS
cpenHero mpodeccuonansHoro obpazoBanus/ B.M. HaxaeBa.— 2-e u3a., mepepab. u
norm.— Mocksa: M3marensctBo [Opaiit, 2025.— 216 c.— (IIpodeccronaibHoe
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obOpazoBanme).— ISBN  978-5-534 -20294-6. — Tekcr: OSNEKTpOHHBIA  //
O6pasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/557908 .

. ITapmytuna JI.A. Kommuext HarysgHeix nocoouil «buonorus»: (10 mimakaros). — M.:
O06pa3oBarenbHO-U3IATEIBCKHII HEHTP «AKkanemusy», 2024,

. TumupsizeB K.A. Kuzup pacrenuss/ K. A.Tumupsze; mnox pemakuuedr JL.M.
bepuunckoit.— MockBa: M3marenbctBo IOpaiit, 2025. — 248 c. — (AHTod0THA
meiciiu).— ISBN 978-5-534-08585-3. — Texkcr: anekrponnsiii / OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/563015.

HNuTepHeT — pecypcebl:
bubnnoreka BuAEOypoKOB 0 MIKOJbHOW nporpamme MuTepHerYpok. Pexxum nocryna:
[www.interneturok.ru 01.05.2026].
Poccuiickas 37eKTpOHHAs IIKOJIa 1O BceM mpeaMeram. Pexxum mocrtyma: [resh.edu.ru
01.05.2026].
Enunoe okHO noctyma kK oOpazoBaTenbHBIM pecypcaM MHTepHeTa o Ouonoruu. Pexum
nocryma: [www.window.edu.ru/window 01.06.2026]
OOpasoBaTeNbHBIA CAaUT M MIKOJBHUKOB. Pexxmm nmoctyna: [www.alhimikov.net
01.05.2026]
OnektponHas Oubmmoreka bpl'Y. Pexum mocryma: [http://ecat.brstu.ru/catalog/
Vuebunie%20u%20 yaedbno-meroanueckue?20mocobust 01.05.2026]

OnekTpoHHbI Katanor Oubimoreku bpl'Y. Pexxum nocrtyma: [http:/ /irbis.brstu.ru/
CGl/irbis64r_15/cgiirbis_64.exe?LNG=&Z21I1D=&I121DBN=BOOK& P21D BN.
01.05.2026]
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4. KOHTPOJIb M OIEHKA PE3VJbTATOB OCBOEHHS VYYEBHOM
TACIATITAHBI

KoHTpons M oOleHKa pe3yiabTaTOB OCBOEHHUs 00I1€00pa30BaTeNbHON JUCHUIIIMH
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBICHHbIE Ha (POPMHUPOBAHUE OOLINX
U po(ecCHOHaIBbHBIX KOMIIETEHLIUH 110 pa3/iesiaM U TeMaM COZep KaHusl ydeOHOro MaTepHaia.

Oobmasi/npodeccuoHanb Pa3znen/Tema Tun oueHoYHBbIX
Hasi KOMIIEeTEeHIIUsI MeponpusTHil
OK 01 Tema 1.2 Tema 1.3 BrinonHeHne npakTu4ecKkux
Tema 2.5 Tema 2.6 3aJaHUM.
Tema 4.1 Tema 4.2 Ompoc.
Tema 4.3 Tema 4.4
Tema 5.1
OK 02 Tema 1.1 Tema 1.2 Tema 1.3

Tema 1.4 Tema 1.5

Tema 2.1 Tema 2.2 Tema 2.3
Tema 2.4 Tema 2.5 Tema 2.6
Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 4.4 Tema 4.5

Tema 5.1

OK 04 Tema 1.2 Tema 1.3 Tema 1.5
Tema 2.1 Tema 2.3 Tema 2.4
Tema 2.6

Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.4 Tema 4.5 Tema 5.1

OK 07 Tema 4.1 Tema 4.2
Tema 4.3 Tema 4.4
Tema 4.5
I[IK 2.2 IIK 3.2 Tema 4.4 Tema 4.5
Tema 5.1 Tema 5.2
OK 01 OK 02 OK 04 IIK 3.1 TIK 3.5 JuddepennrpoBanHblii 3a4eT
OK 07
K 2.2 TIK3.2
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