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PabGouast mporpamma oOmeobOpazoBarenbHol yueOHOM muctumiuael  COO.01.04  buonorus
pa3paboTaHa Ha OCHOBE TpeOoBaHMI (enepaTbHOTO rOCYAapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHaapTa
cpeaHero obiero oopasoBanus (nmpukas Munucrepcrsa npocsenieaus P 18 mas 2023 r. Ne 371), ¢
ydyeToM TpeOoBaHul (eneparbHOro TOCYJapCTBEHHOTO O00pa30BaTEILHOTO CTaHAApPTa CPEIHETO
npodeccuoHaibHOr0 00pazoBaHus 1o crenuanbHocTu 38.02.08 Toprooe neno, yTBEp:KIAEHHOTO
npukazoM MuHHCcTepcTBa mpocBemeHuss PO Ne 548 ot 19.07.2023, mpodwis moirydaeMoro
poeCCHOHAIBHOTO 00pa30BaHUsl M IMPUMEPHOM IporpaMMbl 00IIe00pa30BaTEeIbHON YUeOHOM
TUCIUILTAHBI «Bbruomorusy.

ABTtop-coctraBuTens: Xomak H.A., momeHT kadenpsl MEAaroruku, MCUXOJOTHH U TYMaHUTApPHBIX
JUCLUIIINH,

PabGouast mporpamma paccMOTpeHa U 0J100peHa Ha 3aceJaHuu Kadeapbl NeJaroruKy, TICUXOJIOTHH
ryMaHuTapHbIX quctumiuH. [Ipotokon Ne 10 ot 25.05.2026 r.

3aBeayroniuii kKadeapoit meaaroruku,
MICUXOJIOTUHM U TYMaHUTAPHBIX JTUCIUILIHH JI.H. Jlerrepenko
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBIIIEOBPA30OBATEJIBHON YYEFHOU JUCHUILJIAHBI
C00.01.04 BUOJIOTUA

1.1. Mecto y4eOHON AMCUMILUIMHBI B CTPYKType OCHOBHOH NpogdeccnoHaJIbHOI
00pa3oBaTeJIbHOM NMPOrPaMMbI

Oo6meobpa3oBarensHas yueOHas mucnumimHa COOQO.01.04 buonorust snsiercss 6a3oBoi
y4eOHOM AMCHUILIMHON 00111e00pa30BaTEIbHOIO 1IMKJIa OCHOBHOW 00pa30BaTeNbHOI MPOrpaMMbl B
cootBercTBUU ¢ I'OC cnenmansHoctu 38.02.08 Toprosoe aeno.

1.2. lleau 1 nJIaHupyeMble Pe3yJabTAThl 0CBOCHUS M CIAIINHbI

1.2.1. Ilesu AUCUMILIAHDBI

Cogepxanue nporpamMMmbl 00I1e00pa3oBaTeIbHON AUCHUILTUHBI «bHoIorus» HalpaBieHo Ha

JOCTHUKECHHUE PE3YJIbTaTOB €€ M3yueHusi B cooTBeTcTBUU ¢ TpeboBanusmu OPI'OC COO c¢ yuerom
npodeccuonanbHor HarpaiaeHHOCTH PI'OC CIIO. Ilenp n3ydenus nucumiuiiHbl «buosorus» Ha
0a30BOM YpOBHE — OBJaJEHHE OOYYAOIUMUCS 3HAHUAMU O CTPYKTYPHO-()YHKIIMOHAIBHOM
OpraHM3alliH >KUBBIX CUCTEM Pa3HOIO paHra u NpuoOpeTeHre YMEHUI UCIOIb30BaTh 3T 3HAHUS IS
IPaMOTHBIX JAEWCTBUN B OTHOIIEHUH OOBEKTOB KMBOM MPUPOABI U PEIICHUS PAa3IMYHbIX KU3HEHHbBIX
poOJeM.
JlocTmkeHue 1eu H3Y4YeHMs] AUCUMILIMHBL «buonorus» Ha 0a30BOM ypoBHE oOecneduBaeTcs
pelIeHreM CIIeIYIOIUX 3aay:

- OCBOEHHE OOYYaIOIUMUCS CUCTEMbl 3HAHUN O OMOJOTHYECKHX TEOPHUSX, YUCHHSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIaX, CIYKAIMX OCHOBOU IJisi (POPMHUPOBAHUS MTPEICTABICHUN O
€CTECTBEHHO-HAYYHOMH KapTUHE Mupa,
0 METOJlaX HAYYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOpa3ul U OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO
YPOBHS OPTaHU3AIIMH, BHIIAIONIINXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

- ¢opmupoBaHue y oOyuaronuxcs M03HABATENbHBIX, UHTEIJICKTYaIbHBIX
U TBOPYECKMX CIIOCOOHOCTeH B  TMpoliecce aHaiu3a JaHHBIX O MyTAX  pa3BUTHSA
B OMOJIOTMM HAy4YHBIX B3IJISJIOB, MJIE€H U MOAXOJOB K M3YYEHHUIO KMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHM3aluy;

- CTaHOBJIEHHME y OOydaromuxcs oOuei KylbTypsl, (YHKIMOHAIBHON IPaMOTHOCTH, pa3BUTHE
YMEHHHM OOBSACHATH U OLIEHWBATH SIBJICHUS OKPY)KAIOIIErO0 MHpa >KUBOM NPUPOJbl HA OCHOBAaHUU
3HaHUI U OMBITA, MOJTYYEHHBIX [IPU U3YUYEHUH OMOJIOTHH;

- (opmupoBaHue y 00ydaronmxcsi YMEHUN WILTIOCTPUPOBATh 3HaUeHNE OMOJIOTMUECKUX 3HAaHUM
B IPAKTHYECKON JEATENIbHOCTH YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEJMIIMHCKHX TEXHOJOTUH U
arpoOMOTEXHOJIOT HiA;

- BOCHHTaHHUE YOeXJIEHHOCTH B BOSMOXKHOCTHU TTO3HAHUS YEJIIOBEKOM KUBOH

- TpUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIIO/IEHUS] STUUECKUX HOPM IIPH
MIPOBEICHUHN OMOJOTMUECKUX UCCIIEI0OBaHUA;

- OCO3HaHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHMW Ui TOBBIIMICHUS YPOBHS HKOJIOTHYECKOM
KYJIbTYpBI, 17151 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

- TpUMEHEHHWE  MPHOOPETEHHBIX 3HAHMA UM  yYMEHUH B  TIOBCEJHEBHOM  JKHU3HU
JUIs1 OLICHKH TIOCJIEJICTBUI CBOEH AATENbHOCTH 110 OTHOIIEHHIO K OKpYXKaroIei cpezie, CoOOCTBEHHOMY
3I0pOBBIO, 000CHOBaHUE U COOII0ICHNE Mep TTPO(HIIaKTHKN 3a00I€BaHUN.

1.2.2. Mlnanupyemsblie pe3yJbTaThl OCBOEHHUS 001e00pa30BaTebHOI TUCHMILIUHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue qucuIuIMHa umeet npu popmuposanuu u pazsutuu OK 01, OK 02, OK 04,
OK 07.
OcBoenue coaepxkanusi oomeoopazoBarenbHoi yaeoHo# mquctumminabel COO0.01.04 buonorus
o0ecreynBaeT JOCTHKEHHE 00yUJarOIUMUCS CIEIYIOIUX PEe3yIbTaTOB:

‘ ‘ IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCIUIIHHBI
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Kox n HauMeHoBaHmne
(¢popmupyembIX
KOMIIeTeHIIMH

Oo0mue

JAucuuniimHapHbie

OK 01. Bribupats crocoObl
pelieHus 3aj1a4
npodeccnoHaTbEHOM
JEATeILHOCTH
NPUMEHHUTEIBHO

K Pa3IMYHBIM KOHTEKCTaM

JIM4HOCTHEIE PE3YIbTAaThl JOJIKHBI

OTpakaTb B 4YacCTHU: TPYJIOBOIO
BOCIIUTAHHUSL:
- TOTOBHOCTb K TPYAY, OCO3HAHUE
LICHHOCTH MAacTEpPCTBA,
TPYI0JIIO0HE;
- TOTOBHOCTb K  aKTHBHOH

NESITeIbHOCTH  TEXHOJIOTMYECKON
U COLMAJIbHON HamnpaBIeHHOCTH,
CIOCOOHOCTh MHULIMNPOBATh,
IUIAHUPOBaTh U CaMOCTOSITENILHO
BBINOJIHATB TaKYIO 1€ATEIbHOCTD;
- MHTEpEC K pa3jMuHbIM cdepam

npodeccnoHanbHOM
JESATCILHOCTH.

MertanpeamMeTHble  pe3yNbTaThl
JOJKHBI OTPAXKATh:

OBnanenue YHHUBEpCaTbHBIMU
y4eOHBIMU MO03HABATEIbHBIMU
JICACTBUSAMMU:

a) 0a30BbIC JIOTUYECKHE
JICUCTBUA:

- CaMOCTOSITEIILHO
(dhopMynnpoBaTh "
aKTyallu3UpOBATh npobiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBIIMBATh CYIIECTBEHHBIH
HpI/I3HaK nWJIn OCHOBAaHHUA  OJId
CpaBHEHHUA, KiIacCU(UKALUU U
0000IICHHS;

- OTIPEETATh LENH IeATeTbHOCTH,
3aJ1aBaTh apaMeTpPhl

Y KPUTEPUU UX JOCTUKCHHUS,

- BBIABJIATH 3aKOHOM€pHOCTI/I 158
MIPOTUBOPEUHS

B paCCManI/IBaeMLIX SIBJICHUSX

- BHOCHUTb  KOPpPEKTHBHl B
JeATeIbHOCTD, OIIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISAM,
OIICHUBATh PHUCKUA TOCIIEICTBUN
NeATEeIIbHOCTH;

0) 0a30BBIC HCCIICIOBATEILCKHE
JIEUCTBUS:

- BJaAeTh HaBBIKAMHU Yy4eOHO-
HCCIIEI0OBATEILCKOU

U  TNPOEKTHOM  JEATEIIbHOCTH,
HaBBIKAMH Pa3peIICHUsI pooOIIeM;

IMP6 1. CdopmupoBaHHOCTH
3HaHUH O MecTe U pOoiu
OmoIoruH

B CHCTEME HAy4YHOTO 3HAHWSI,
(GyHKIMOHATLHON
IPaMOTHOCTH YeJIOBEKa ISt
pereHus YKU3HEHHBIX
npo0Jem.

I[1P6 2. CdopmupOBaHHOCTH
YMEHUS pacKphIBaTh
coJiepKaHue
OCHOBOIIOJIATrAIOIIHX
OMOJOrMYECKUX TEPMHHOB U
NOHSATHI: JKU3Hb, KJICTKA,
TKaHb, OpraH, OpPraHu3M, BUJI,
TOTTYJISIIIHS, IKOCHCTEMA,
OHMOIICHO3, ouocdepa;
MeTabo0JM3M (0OMEH BEleCTB
U [PEBpAlICHUE OSHEPIHH),
romMeocras (CaMmOperyssus),

OMoCHHTE3 Oenka,
CTPYKTypHast OpraHu3aIus
JKHUBBIX CHCTEM,
JTUCKPETHOCTD,
CaMOpETyJISIIHS,
CaMOBOCITPOU3BE/ICHHE
(penpoayKIims),
HACJICACTBEHHOCTD,
W3MEHYHBOCTb,
JHEPro3aBUCUMOCTh, POCT H
pa3BuUTHE, ypOBHEBast
OpTraHHu3aIusl.

I1P6 3. CdopmHupOBaHHOCTH
YMCHHUS pacKpbIBaTh
coJiep>KaHue
OCHOBOIIOJIAraroIMX
OMOJIOTUYECKUX TEOpUd H
TUIIOTE3: KJICTOYHOMH,
XPOMOCOMHOM, MYTallMOHHOM,
SBOJTIOITUOHHOM,
MPOUCXOXKACHUSI JKU3HH M
YyeJIoBeKa.

I[IP6 4. CdopmMupoBaHHOCTH
YMCHHUS pacKpbIBaTh
OCHOBOIIOJIATrafoIIIe
OMOJIOTHUYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH (T.

Mengens, T. Moprana, H.W.
Bagsuiona, 9. I'ekkens,
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- BBISIBIISAITH
CIICZICTBEHHBIC CBSI3U
U aKTyaJMu3upOBaTh
BBIJIBUTATh THIIOTE3Y
€€ peleHus, HaXOUTh apPTYMEHTBI
JUIE  JIOKa3aTelIbCTBA  CBOMX
YTBEPKICHUM, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHUS;
- aHAJTM3UPOBATh IOJYYCHHBIC B
X0J1e peleHHs 3aJauu
PE3YIbTaTHI, KPUTHYCCKH
OLICHUBATh WX JIOCTOBEPHOCTH,
MIPOrHO3UPOBATh HM3MEHEHUE B
HOBBIX YCJIOBHUSIX;

pa3zpabarbiBaTh IUIAH PEIICHUS
npoOJieMbl C YYEeTOM aHaliu3a
UMECIOIINXCS ~ MAaTePUAIbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

-- YMETh TEPEHOCUTh 3HAHHS B
MO3HABATEIBHYIO

u MPAKTUYECKYIO
KHU3HENIEATSIBHOCTH;
- YMETb UHTETPUPOBAThH 3HAHUS U3
Pa3HBIX MMPEIMETHBIX 00JIaCTEH;

- BBIBHTaTh  HOBBIC  WJICH,
npejyiarath OpPUTHHAIIbHBIC
MOJIXOBI M PEIICHHS

IIPUYUHHO-

3aj1ady,

oOnactu

®. Mirwounepa, K. boapa),
IPaHULbl X TPUMEHUMOCTH K
KUBBIM CHCTEMaM.

ITP6 5. ITpuoGpeTeHue ompiTa
MIPUMCHCHHUSI OCHOBHBIX
METOJI0OB Hay4YHOTO MO3HAHUS,
HCIIOJIb3YEMBIX B OWOJIOTHU:
HAOJIFOIEHUS

U ONUCAHHS KHUBBIX CHUCTEM,
IPOLIECCOB U SBICHMUII;
OpraHHW3allil W TPOBEICHUS

OMOJIOTHYECKOTO
IKCIIEPUMEHTA, BBIJIBUKCHHUS
THUIIOTES, BBISIBIICHUS
3aBUCUMOCTH MEXTY
UCCIICIYEeMbIMH BEJIIMYMHAMH,
00BsICHEHUS MOJIy4YEHHBIX
pe3yNIbTaTOB

U (OpPMYJIMPOBaHUS BBIBOJIOB
C HCIIOJIb30BAaHUEM HAyYHBIX
HIOHSTHUH, TEOPHIA U 3aKOHOB.
I[IP6 6. CdopMupoBaHHOCTH
yYMEHUS BBIJICIIATh
CYIIICCTBCHHBIE pU3HAKA
BUPYCOB, KJIETOK MIPOKAPUOT U
JYKapUOT; OAHOKIIETOYHBIX H
MHOTOKJIETOYHBIX
OpPTaHHU3MOB, BHUJIOB,
OMOTeo1IeHO30B U IKOCHUCTEM;
0COOEHHOCTH MIPOLIECCOB
oOMeHa BEIIIECTB u
MPEBPAlICHUST  JHEPrUU B
KJIETKE, dboTocuHTE3A,
TTACTHYECKOTO "
SHEPIreTHUYECKOTO oOMeHa,
XEMOCHHTE3a, MUTO3a,
Meiio3a, OTLIIOIOTBOPEHUS,
pa3BUTHS ¥ Pa3MHOXKEHUS,
WHIUBUAYAIBHOTO Pa3BUTHUSA
opraHusma (oHTOTEHE3A),
O60pb0OBI 32 CyYIIECTBOBAHUE,
€CTECTBEHHOTO otbopa,
BHUI000pa30BaHuUs,
MPUCTIOCOOTIEHHOCTH
OpPTaHHU3MOB K
obuTanus,
KOMITOHEHTOB HKOCUCTEM,
AQHTPOTIOTEHHBIX ~ M3MECHECHUU
B AIKOCUCTEMAX CBOEH
MECTHOCTH,

cpeze
BIIMAHUA




KpyroBopoTa  BELIECTB U
MpeBpalieHue HJHEPruu B

ouocdepe.
I[IP6 7. CdopMupOBaHHOCTH
YMCHHUS MIPUMECHSTh

MOJIYYCHHBIC  3HAHHS  JUIS
00BsACHEHHST OMOJIOTHYECKUX
MPOIIECCOB W SIBICHWUM, [T
TIPUHSITHS MIPAKTUIECKHUX
pellIeHH1 B  MOBCEIHEBHOM
JKU3HU

c LETBI0 obecreueHus
0e30IMacHOCTH CBOErO
3JI0pPOBbS u 3JI0POBBS
OKpY>KaroIInX JOJIEH,
cO0JIrOIEHHS 3JI0POBOTO
oOpasa JKU3HU, HOpM
IPaMOTHOTO  TIOBEJCHUSA B
OKpY Karomien HPUPOTHOM
cpene; ITOHUMAaHHE
HEO0OXO0MMOCTH

HUCIIONB30BAaHUSA JTOCTYOKEHUH
COBPEMEHHON OHWOJIOTHH |

OMOTEXHOJIOT UM JUISt
PaLMOHAIBHOTO
PUPOIONOIH30BAHHS.

I1P6 8. CdopmupoBaHHOCTH
YMEHUS pemarhb
Ouosornyeckue 3ajauu,

COCTaBJISITh TEHOTHITHYECKUE
CXEMBI CKpEeIUBaHUs

TSt pa3HbIX TUTIOB
HACJIEJIOBaHMSI TPHU3HAKOB Y
OpPTaHU3MOB, COCTaBJISTh
CXEeMBI TIepeHoca BEIIECTB U
JHEPTUU B dKOCHCTEMaxX (TeTH
MUTAHMSL, TUIIEBbIC CETH).
I[MP6 9. CdopMupoBaHHOCTH

yMEeHUH KPUTHYECKH
OLICHUBATh nH(pOpMaLINIO
OMOJIOTUYECKOTO

COJACpIKaHUA, BKIHOYAIOIIYIO
NCCBAOHAYYHBIC 3HAHUA U3

pa3IMIHBIX HUCTOYHHUKOB
(cpenctBa MacCOBOU
nHpopmanuu, Hay4HO-

MOMYJISIPHBIE MaTepHabl);
HHTEPIPETUPOBATE dTUYCCKUE
ACTICKTBI COBpPEMEHHBIX
HCCICIOBAHUM B OHOJIOTHUH,
MCAUIIUHC, 6HOT€XHOHOFI/II/I;
paccMaTpuBaTh TJIOOAIBHBIC




9KOJIOTUYECKHUE  MPOOIEMbI
COBPEMEHHOCTH,
(hopMUPOBATH TIO OTHOIIICHUIO
K HUM COOCTBEHHYIO
MO3UIIHIO.

I[TP6 10. ChopMupoBaHHOCTH
yMEHUH CO3/1aBaTh

COOCTBEHHbIC NHCHMEHHBIC U
YCTHBIE COOOIICHUSI HA OCHOBE
O6uosornyeckoil MHPpOpPMAITUN
U3 HECKOJBKHX HMCTOYHHUKOB,

rpaMOTHO HCIOJIb30BATh
MOHSTUHHBIN armapar
OHMOJIOTHH

OK 02. Hcnonw3oBarh
COBpPEMEHHBIC cCpeacTBa
TIONCKA, aHaIM3a
u MHTEPIpPETauN
uHpOpMaIu

u MH(POPMAIMOHHEIE
TEXHOJIOTUU TSt
BBITTOJIHEHUS 3ajad
npodeccnoHaTbHOM
JeSTEeIbHOCTH

JInyHOCTHBIE PE3yabTAThI JOJIKHBI
OTpakaTb B 4YacTU: LIEHHOCTH
Hay4YHOTO IMO3HAHUS:
-c)OpMHUPOBAHHOCTH
MUPOBO33PEHUSI,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKu u 001IeCTBeHHON
MPaKTUKH,  OCHOBaHHOTO  Ha
Janore KYJIbTYD,
CIOCOOCTBYIOIIETO  OCO3HAHHIO
CBOETO MecTa
B MOJUKYJIBTYPHOM MHpE.
MeranpeameTHble  pe3yJIbTaThl
JOJDKHBI OTpaXkaTh:

Osnanenue YHUBEPCATbHBIMHU
y4eOHBIMU MMO3HABATEIbHBIMU
JEUCTBUSAMMU:

B) pabota ¢ nHpopmaImei:

- BJAJIETh HAaBBIKAMU MOJIYYEHUS
nHpopmanuu

W3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSATENIbHO  OCYIIECTBIISATh
MOUCK, aHallu3, CUCTEMAaTHU3alUIO
W UWHTEpHpeTanuio HHPOpMAIN

pa3NUyHBIX  BUAOB U (opMm
MIpe/ICTaBJICHMUS;

- OLEHUBaThb  JOCTOBEPHOCTb,
JIETUTUMHOCTD uHpOpMaLuy,

€C COOTBCTCTBHUC TIPAaBOBBIM U
MOPAJIIBHO-3TUYCCKUM HOPpMaM

[IP6 1. CdopmupoBaHHOCTH
3HaHUIL O MecTe U poiu
OuoI0rNuu

B CHCTEME HAay4yHOI'O 3HaHUS,

(GyHKIMOHATBHON
IPaMOTHOCTH 4YeNlOBEKa JUIs
pereHus JKU3HEHHBIX
po0Jem.

I[IP6 7. CdopMupoBaHHOCTH
YMEHHUS MIPUMEHSITh
NOJYyYCHHBIC  3HAHUS  JUIS
OOBSICHEHUSI OMOJIOTHYECKUX
MPOLECCOB W SIBICHUM, IS
IPUHSITUS MPAKTUYECKHUX
pelIeHHi1 B MOBCEIHEBHOM
KU3HU

c LENbI0 o0ecrieyeHus
0e30macHOCTH CBOETO
3II0POBBS " 3JI0POBBSI
OKPY’KarOIINX Jrozie,
coOroAeHUS 3J10pOBOTO
o0paza KHU3HH, HOpM
TpaMOTHOTO  TIOBEJCHUS B
OKpY’KaroIleu IIPUPOJHOMN
cpene; MMOHUMaHHe
HE00X0AMMOCTH
HMCHOJB30BaHUS JTOCTHIKEHUH
COBpEMEHHOW Ouoyoruu u
OMOTEXHOJIOTHIT TUTSt
panroHaIbHOTO
MIPUPOIOTIOITB30BAHHS.

[TP6 10. CdopmMupoBaHHOCTD
yMEeHUH CO3/1aBaTh

COOCTBEHHBIE TNHUCHMEHHbIE U
YCTHBIE COOOIIEHUSI HAa OCHOBE
Ouosornyeckoil MHQPpOpMaITUN
U3 HECKOJIbKMX HCTOYHHKOB,
IpPaMOTHO HCIO0JIb30BATh




MTOHSATUNHBIN arrapar
Ouosorun
OK 04. OS¢ dextuBno | JImuHOCTHBIE pe3yabTaThl JOJDKHBI | [IPO 5. [Ipuobperenue ombita
B3aMMOJEHCTBOBATH U | OTpakaTb B 4YaCTH: LIEHHOCTH | IPUMEHEHUS OCHOBHBIX
pabortath Hay4yHOr0 TIIO3HAHMS: OCO3HAHHUE | METOJOB HAyYHOI'O MO3HAHUS,
B KOJUIEKTHBE LIEHHOCTH Hay4YHOU AEATeNbHOCTH, | UCIIOJIb3YEMbIX B OHOJIOTHU:
U KOMaHze TFOTOBHOCTb OCYILIECTBIIATH | HAOMIONEHUSI W ONHCAHHSA
IIPOEKTHYIO U UCCIIENOBATENBCKYIO | )KMBBIX CHCTEM, IPOLECCOB U
NESATEIbHOCTh UHAUBUAYAIbHO U B | IBJICHUM;  OpraHu3aluul U
rpymIe. IPOBEIEHUST OHOJIIOTUYECKOTO
MeranpenqMeTHble  pe3ynbTaThl | SKCIEPUMEHTA, BbIIBHKEHUS
JOJDKHBI OTPaKaTh: TUIIOTE3, BBISIBJICHHUS
OBnanenune YHUBEPCAIbHBIMU | 3aBUCUMOCTH MEXY
KOMMYHHMKaTUBHBIMU UCCIIEyEMbIMH BEJIUYMHAMU,
NEeHCTBUAMMU: 00BsICHEHUS MOJIy4YEHHBIX
0) COBMECTHasl AEATENbHOCTD: pE3yJIbTAaTOB
- TMOHMMATh W WCIOJIB30BaTh | B (hOPMYyTUPOBAHUS BBIBOJOB
IIPEUMYIIECTBA KOMaHHON C HCIIOJIb30BAaHUEM HAay4YHBIX
Y UHJIUBUIYaJIbHOU PabOTHI; MOHATHI, TEOPUI 1 3aKOHOB
- IPUHMMATh LEJIU COBMECTHOU
JeSITeIbHOCTH, OPraHU30BbIBATh U
KOOPJAUHUPOBATh AEUCTBUS
110 €€ JOCTHKECHHIO: COCTABIIATH
IJIaH JICUCTBUM, pacrpenensiTh
ponu c Y4ETOM MHEHUHI
YYaCTHHKOB o0cyXaarThb
pe3yabTaThl COBMECTHON pabOThI
OK 07. CopneiictBoBath | JIuunocTHbIe pe3ynbTaThl JOKHEL | [IP6 5. TIpnoGperenue ombita
COXPAHEHHUIO OKpYXKaoIlel | OTpaxarb B YacTU: | IPUMEHEHUS OCHOBHBIX
Cpensl, 9KOJIOTMYECKOTO BOCIMTAHHUA: - | METOJOB HAy4YHOI'O IO3HAHUS,
pecypcocOepeKeHHnIo, c(hOopMUPOBAHHOCTH WCIIONB3YEMBIX B OHOJIOTHH:
IIPUMEHSTD 3HAaHHUA | KOJIOTMYECKON KYJIBTYpBI, | HAOJIIOICHUS
00 UW3MEHEHUHU KJIUMaTa, | IOHUMaHHE BIMSHMS COLMAIbHO- | U OMHCAHMS >KUBBIX CHUCTEM,
IIPUHLIMIIBI OepeXIMBOTO | 3KOHOMUYECKMX IMPOIECCOB HA | MPOLECCOB u ABJICHU;

MpOu3BOJICTBA, A((PEKTUBHO
JIECTBOBATH
B UPE3BBIYAIHBIX CUTYyAIUSIX

COCTOSIHME NPUPOJTHON

U COLMAJIBbHON Cpelbl, OCO3HAHUE
100aTBbHOTO XapakTepa
9KOJIOTUYECKUX MPOoOIIeMm;

- IUTAaHWPOBAHUE U OCYILIECTBICHHE
JICUCTBUI B OKpYXKalolllen cperne

Ha OCHOBE 3HAHUA neneu
YCTOWUYHBOTO pa3BUTHUS
YeJIOBEYECTBA;

- AKTHUBHOE HENPUATHE JNEHUCTBHM,
MIPUHOCAIIMX BpPEI OKPYKAOIIEH
cpene;

- yMeHUue IIPOTHO3UPOBATH
HeOJIaronpusTHbIE SKOJIOTHYECKHE
MIOCJIEICTBUS  TIPEANIPUHUMAEMBIX
JNENCTBUN, MPEAOTBPALATh UX;

opranu3allii W MPOBCACHUA

OMOJIOTUYECKOT0

3KCHepI/IMCHTa, BBIABUXKCHUS
TUIOTE3, BBISBIICHUS
3aBUCUMOCTH Me>1<)1y

HCCIeAYyEeMbIMUA BEITMYMHAMHU,
00BsICHEHUS MOJTy4YEHHBIX
pe3yabTaTOB

1 (HOpMyIHUPOBAHUS BBIBOJOB
C HCIOJIb30BAaHWEM HAyYHBIX
TIOHSTUHI, TEOPUM U 3aKOHOB.
I[IP6 6. CdopMupoBaHHOCTH
yYMEHUS BBIJICIIATE
CYIIIECTBEHHbBIE MIPU3HAKU
BHUPYCOB, KJIETOK IIPOKApUOT U
JYKapHoOT, OJHOKJIETOYHBIX U
MHOT'OKJICTOUHBIX

OpraHnU3MOB, BU0B,
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- pacuupeHue OITbITa
IEeITEIBHOCTU 9KOJIOTHYECKOM
HaIpaBJIEHHOCTH.
MeranpeameTHbIe pE3yNbTATHI
JOJKHBI OTpaXkaTh:

OsgnageHue YHUBEPCATbHBIMHU
KOMMYHUKATHUBHBIMU
NEUCTBUSIMU:

0) COBMECTHasl IeITCIbHOCTD:

- TIOHMMAaTh M MCIIOJIb30BaTh
IIpEUMyIIECTBa KOMAaHJIHOU
U MHIUBUAYAIbHON pabOThI;

- NPHUHMMATh LEIM COBMECTHOU
NesITeIbHOCTH, OPIaHU30BbIBATh U
KOOPAMHUPOBATh neicTBus
[0 €€ JOCTH)KEHHUIO: COCTaBIATh

IJIaH JCUCTBUH, pacnpenenirhb
posn c y4eTOM MHEHUI
Y4aCTHUKOB 00CyXKIaTh

PE3YIbTAThI COBMECTHOM pa6OTbI

OHOT€OLICHO30B U YKOCHCTEM;
0COOEHHOCTH MPOIIECCOB
oOMeHa BCILICCTB u
NPEBpaIlCHUs]  DHEPTHH B
KIIETKE, dbotocuHTE3A,
IJIACTUYECKOTO u
SHEPIreTUYECKOTO oOMeHa,
XEMOCHHTE3a, MHUTO3a,
Meno3a, OIUIOJOTBOPEHHS,
pa3sBUTHS M Pa3MHOXKCHHUS,
UHAUBUAYAJIBHOI'O pPa3BUTHA

opraHusma (oHTOTCHE3A),
00pBOBI

3a CYIIECTBOBAHUE,
€CTECTBCHHOT'O otbopa,
BU1000pa30BaHUs,
IPUCTIOCOOIEHHOCTH
OpraHM3MOB K cpene
oOuTaHus, BIIMSIHUS
KOMITOHEHTOB IKOCHUCTEM,
AQHTPOIIOTEHHBIX ~ M3MCHEHUH
B JKOCHCTEMAX cBOEH
MECTHOCTH,

KPYroBOpoTa  BEIIECTB U
NpeBpalieHHe  JHEPruu B
ouocdepe.

IIP6 7. CdopmMHupOBaHHOCTH
YMEHUS PUMEHSTh
NOJYYCHHBIC  3HAHHUSA  JUIS

00BsICHEHUS OHOJIOTMYECKUX
IIPOLIECCOB W SABJIICHUM, A

NPUHATUSA MPaKTUYECKUX
pelIeHnii B  IOBCEIHEBHOU
KU3HU

c LENbIO o0ecrieyeHus
0e30macHOCTH CBOETO
3J10pOBbS u 3J10pOBbBS
OKPYKarOIINX TOEH,
coO0JTIOICHUS 310pOBOTO
oOpaza KHU3HHU, HOpM
IPaMOTHOTO  TOBEJEHUS B
OKpY’KaroIleu IIPUPOIHOMN
cpene; MMOHUMaHUE
HE00X0AUMOCTH

HWCTIONB30BAHUSA JTOCTHKEHUH

COBPEMEHHOW OWOJOTHH |
OMOTEXHOJIOTHIA TUTS
paIMoHaIBLHOTO

MIPUPOIONOIB30BAHUS
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JInuHOCTHBIE pe3yJIbTAThl peaju3alui NPOrpaMMbl BOCIIUTAHUS

JInuHOCTHBIE Pe3yJabTaThI
peayn3aiuu NpPorpaMMbl BOCITUTAHUS
(Oeckpunmopuwi)

Kon
JIMYHOCTHBIX
pe3yJbTaToB
peanu3anuu
NMPOrpaMMblI
BOCIIUTAHUS

[IposiBnsromuid ¥ IEMOHCTPUPYIOLIMK  yBaKeHHUE K TpPyAy YEIOBEKa,
OCO3HAIOIIMN IIEHHOCTh COOCTBEHHOTO Tpylda M Tpyda JIpYIHX JIIOJeH.
DKOHOMUYECKH aKTUBHBIH, OPUEHTHPOBAHHBIA HAa OCO3HAHHBIM BBIOOP Cepsl
npopeCCUOHATBHON JESITEIbHOCTH C YYETOM JIMYHBIX JKM3HEHHBIX IUIAHOB,
noTpeOHOCTEN CBOEM CeMbU, pOCCHUHCKOro oOmiecTtBa. Beipaxkarommii
OCO3HaHHYI FOTOBHOCTb K IOJYYEHHUIO MPO(ECCHOHANBHOTO 00pa3oBaHus, K
HEMPEPHIBHOMY O00pa30BaHUI0O B TEUYEHUE IKU3HH JIEeMOHCTPUPYIOIIHI
IIO3UTUBHOE OTHOLIEHHE K PETYJUPOBAHHUIO TPYIOBBIX  OTHOLIEHUH.
OpueHTHpOBaHHbBIN Ha  caMooOpa3oBaHHE u podecCHOHATBHYIO
NIEPENOATOTOBKY B YCIOBMSIX CMEHBI TEXHOJIOTMYECKOIO yKJIaga U
COITYTCTBYIOIMX COLMAIbHBIX HepeMeH. CTpemsiuiicss K (GOpMHPOBAHUIO B
CeTeBOIl  cpele JIMYHOCTHO H  TPO(PECCHOHATBHOTO KOHCTPYKTUBHOTO
«uu(poBoOro ciena

JIP 4

Ocosnatonuii  ce0s rpaxaanuHoM Poccun u 3amuTHuKOM OTeuecTsa,
BBIP@XKAIOIIMM CBOIO POCCHICKYI0 HUAEHTUYHOCTh B IOJUKYJIBTYPHOM U
MHOTOKOH(ECCHOHAIBHOM POCCUHUCKOM OOIIECTBE U COBPEMEHHOM MHPOBOM
coobmiectBe. Co3Haromuii CBOE €IUHCTBO ¢ HapoaoMm Poccuu, ¢ Poccuiickum
roCyJapCTBOM, JIE€MOHCTPHUPYIOLIUNA OTBETCTBEHHOCTh 33 Pa3BUTHE CTPAHBI.
[TposiBasitoLIMi TOTOBHOCTH K 3amuTe PoanHbI, CIOCOOHBINH apryMEHTHPOBAHHO
OTCTauBaTh CYBEPEHUTET M JOCTOMHCTBO Hapoaa Poccum, coxpaHATb u
3al[MIIATh HCTOPUYECKYIO MpaBay 0 POCCUIICKOM rocy1apcTBe

JP 7

Co3Haromuii [IeHHOCTh KU3HU, 3[I0pOBbsi U Oe3omacHocTH. CoOMoaronuil u
nponaraHupyroIuii 310poBbIi 00pa3 )KU3HU (30pOBOE MUTAHUE, COOJIOICHHUE
TUTUEHBI, PEXKUM 3aHATHH ©  OTAbIXa, (HU3MUECKass AaKTHBHOCTBH),
JEMOHCTPUPYIOIUI cTpeMJeHHe K (U3NYECKOMY COBEPIIEHCTBOBAHHUIO.
[TposiBnsitoluii CO3HATENbHOE U 00OCHOBAHHOE HETIPUSATHE BPEIHBIX MPUBBIUYEK
U ONACHBIX HAKJIOHHOCTEH (KypeHHe, YHOoTpeOJIeHHE aJIKOroJis, HapKOTHKOB,
NICUXOAKTUBHBIX BEIIECTB, a3apTHBIX WIp, JIOOBIX (OPM 3aBUCHUMOCTEN),
JIECTPYKTUBHOTO MTOBEJICHHsI B O0IIIECTBE, B TOM 4Hcie B IU(POBOH cpesie

JIP9

bepexxnuBo OTHOCAmMIICS K TPUPOJHOMY HACJIEIUIO CTpaHbl W MHpa,
MPOSBISAIOMUN  C(HOPMUPOBAHHOCTh SKOJIOTMUECKON KYJIbTYpPhl Ha OCHOBE
NOHUMAaHMs BIUSHUA COLUAIBHBIX, SKOHOMHYECKUX U TNPO(ecCHOHATBHO-
MIPOM3BOJCTBEHHBIX IIPOLECCOB Ha OKPYKAKLIYIO cpeay. Beipakarommii
JESATENIBHOE HENPUATHE AEUCTBUM, IPUHOCAILUX BPEl IPUPOJE, PACIIO3HAIOIIUI
OMACHOCTH Cpelbl OOWTaHUS, MPEeNyNpexNA0IUi PUCKOBAHHOE IOBEIECHUE
JOPYTUX TpaxaaH, MOMYJSIPU3UPYIOIIUNA CHOCOOBI COXpAaHEHUS MaMATHUKOB
NpUPOABl CTPaHbl, PErMOHA, TEPPUTOPUH, TIOCEICHHS, BKIIOYEHHBIA B
00I11eCTBEHHbIC HHUIMATUBBI, HAIpaBJI€HHbIE HAa 3200Ty 0 HUX

JIP 10

[TposiBnsitoruii yBakKeHUE K SCTETUUECKUM LIEHHOCTSIM, 00JIaJaroIIHii OCHOBaMH
ACTETUYECKOM  KyJbTypbl. KpHUTHYECKH OIEHUBAIOIIUM W  JIEATEIBHO
MPOSBIISIIOIIMNA T[MOHUMAaHUE HSMOLMOHAIBHOTO BO3JEHCTBUS HCKYCCTBA, €r0
BIIUSIHUA Ha JYIIEBHOE COCTOSIHHUE W TIOBEICHHE JIoJeh. bepeximBo
OTHOCSIIIUICS K KYJIbTYype Kak CPEACTBY KOMMYHUKAIIMU U CAMOBBIPAKEHUS B
oOmiecTBe, BBIpAXKAIOMIMM CONMPUYACTHOCTh K HPABCTBEHHBIM HOpMaw,
TpaaulusM B HcKyccTBe. OpHEHTHPOBAHHBIN Ha COOCTBEHHOE CaMOBBIPAKEHUE

JIP 11
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B pa3HBIX BHAAX MCKYCCTBA, XYJIOKECTBEHHOM TBOPYECTBE C Y4YETOM
POCCHUHCKUX TPAJAUIIHOHHBIX JYyXOBHO-HPABCTBEHHBIX [ICHHOCTEH,
ACTETUYECKOM 00ycTpoicTBe coOCTBEHHOTO ObITa. Pazmenstomuii 1IEeHHOCTH
OTEYECTBEHHOI'0 M MHPOBOIO XYI0KECTBEHHOI'O HACICIHs, POJH HApPOIHBIX
TPAIUIM U HAPOJHOTO TBOPYECTBA B UCKYCCTBE. BhIpakaromiuii 1eHHOCTHOE
OTHONICHUE K TEXHUYECKOM U MPOMBIIIICHHON ICTETHKE

CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOLIEH Cpellbl, pecypcocOepexeHuIo,

JIP 23

3 PEKTUBHO IEHCTBOBAThH B YPE3BBIYAWHBIX CUTYAITUSX.

1.4. KoinyecTBO 4aCOB HA OCBOEHHE NPOrPaMMBbI IMCIHUIIUHBI:

MaKcUMalibHas yueOHas Harpyska oOydaronierocst — 38 4acoB, B TOM YHCIIE:
- 00s13aTeNbHAs ayIUTOPHAS yaeOHas Harpy3Ka o0yJaromerocs: — 32 4acos;
- camocTosTenbHas padora odydaromierocs: — 0 yacos.

- IPOMEC)KYTOYHAA aTTeCTalUA- 6 yacoB

2. CTPYKTYPA U COJIEP’)KAHUE OBLLIEOEPA30BATEJBHOI YUYEBHOI
JUCLUIINHbBI

2.1. O0bem 00111€00pa30BaTEILHOIN YUeOHOH TUCIIMTINHBI H BU/IbI Y4e0HO padoThl

Bua yueOHoili padoThbl O0beM yacoB Pa3nesnenne no cemecTtpam
1 cemecmp
O0BeM 00pa3oBaTe/IbLHOI NMPOrpaMMbl Y4eOHOMH 38 38
JUCHMILIHHBI
B TOM YHCIIE:
1. OcHoOBHOe coaep:KaHue 32 32
B TOM 4YHcJie:
TEOPETUUECKOE 00yUCHUE 22 22
[IpakTHdeckue 3aHATHUS: 10 10
2. TlpodeccuoHaNBLHO-OPHEHTHPOBAHHOE - -
co/iepKaHue
B TOM 4YHcJIe: - -
TeopeTnyeckoe 00yueHne - -
IIpakTHueckue 3aHsITHS: - -
WHIMBUIYaAITBHBIN IPOEKT (1a/HET) - -
CamocTrosiTesibHasi padoTa cTyAeHTa (Bcero) - -
IIpomexxyTouHas arrectanus (9K3amen) 6 6




2.2. TemaTuyeckuii MJIaH U coJep:kaHue 001eoopa3oBarTeibHON yueoHoH qucuumimabl CO0.01.04 buoJsorus

HaumenoBanue Conep:xxanue yueOHOIro MaTepuaJia, JJadopaTopHble U NPAKTHYECKHE Oo6bem dopmupyembie 001IHE
pa3aesioB U TeM padoThl, caMOCTOsITEeIbHASE padoTa 00yyarImMXxcs, KypcoBasi padora 4yacoB KOMIIeTEHIIMH 1
(mpoekr) npogeccuoHaIbHbIE
KOMIIETEeHIIHH,
[MYHOCTHBIE Pe3yJabTAThI
deasIM3aluU IPOrPaMMbl
BOCIIMTAHMSA
1 2 3 5
1 cemecTp
Paznen 1. Kinerka — cTpykTypHO-pYHKIIMOHATbHASI € TUHHUIA KUBOTO
Tema 1.1. Bbuonorusa | Coaep:kaHue y4eOHOr0o MaTepuaJa:: 3 OK 01.
KaKk Hayka. OOmas | buonorus kak Hayka. CBs3p OHOJOrMH C JAPYTMMH HayKaMu: OHOXHMHUS, 2 JIP,11,23
XapaKTepHCTHKA omnodmsuka,
JKM3HH. Ouwonmka, reHoreorpadus u ap. Pomp u Mecto Ouonorum B (GOpPMHPOBAHHUU
Buonornyecku COBPEMEHHOW HAy4YHOH KapTUHBI MHUpa. 3HAaYeHHWE OWOJOTHMUYECKHX 3HaHHM.
BajKHbIe XMMUYeCKHe Hcropust Onosnorum.
coeIMHEeHUsl 3HaueHNWE NUTOJIOTHH JJIsI Pa3BUTHA OMOJOTMU M TO3HAHUS MPUPOIBL. MeTomsl

[IUTOJIOTUM: MHUKPOCKOIUS, Xpomartorpadus, 3JIeKTpodopes3, METOJ MeueHbIX
aTOMOB,

muddepeHunansHoe HeHTPUPYTUPOBaHHUE, KYIbTypa KIETOK.

PasHooOpazue Ouocuctem. OpraHuzaius OHOJIOTHYECKMX CHCTEM. Y POBHH
OpraHu3alyi OMOCHCTEM: MOJIEKYJISPHO-TEHETUIECKUH, OpPraHONTHO-KICTOYHBIH,
OpraHU3MEHHBIH, MOIYJISIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreonienoTnueckuii), OwocdepHbiil. Hayku, wu3ydaromue OHOIOTHYECKHE
00BEKTHl Ha pAa3HBIX YPOBHSAX OpraHm3anuu Xu3Hu. OOmas xapaKTephCcTHKa
JKU3HU, CBOMCTBA JKUBBIX cucTeM. [Iporecchl, Mpoucxoasuiie B

Oonocucremax

XuMHYECKMII cocTaB KJIETKUM. Heopranudeckue BelECTBAa KIETKH, HX
Oomornormueckass ponb. OpraHudyecKkue BelIecTBAa KIETKH. buoiormdeckne
nonuMepsbl. benku. Ctpykrypa m (yHKumm OenkoBOil Monekynbl. DepMeHTHI,
MPUHLNN UX JEUCTBUSA. YTIIEBOAbI.

buonornueckne ¢ynknun yrieBonos. Jlummapl. OOmMME TUIAaH  CTPOSHHSL.
I'uapodunbHO-rHApodhoOHBIE CBOICTBA. Knaccudukauus B107000701(0): 3
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buonornueckue ¢ynkuum gunuaoB. ATD. Crpoenne wmonekynsl ATO.
buonornueckue pynknnu ATD

IIpakTHyeckne 3aHATHS:

Ponp OenkoB, yrieBOJOB W KHUPOB B OpraHW3ME 4YeJIOBeKa. BUTaMUHBI H
OMOJIOTMYECKU aKTHBHBIC JO0ABKU, UX 3HAYCHHE B KU3HU OpPraHHM3Ma YeJOBEKa.
I'umo- n aBUTaMHHO3BI WX TOcHeACTBUA. lIpencTapnenne yCTHBIX COOOIIEHHUH C
Mpe3eHTalrel, MOJITOTOBICHHBIX MO MEPEUHI0 MCTOYHHKOB, PEKOMEHOBAHHBIX
MpenoJiaBaTeaeM

Tema 1.2.
CTpyKTypHO-
dyHxkumnonaabHas
OPraHU3alusA KIETOK

Coaep:xanue yueOHOro MaTepuaJa:

Knerounast reopus (T. [lIBann, M. lllneiinen, P. Bupxos). OcHOBHBIE TIOJOXEHHS
COBPEMEHHOM  KJIIETOYHOW TEOpHH. THIBI KIETOK: 3YKApUOTHYECKas U
npokapuotuueckas. CpaBHUTENbHAs  XapakTePUCTUKAa  KJIETOK  3yKapuoT
(pacTuUTEeNBHOMN, )KUBOTHOH, TPUOHON).

CrtpoeHue MpoKapruoTHIEeCKOH KIleTKH. OCOOEHHOCTH CTPOEHHS TeTepOTPOdHON H
aBTOTPOQHOH MPOKAPUOTUIECKUX KIIeTOK. CTpoeHHE Ta3MaTn4eckoii MeMOpaHBI.
TpaHCTIOPT BEIIECTB Yepe3 IIa3MaTHIECKyI0 MEMOPaHY: MTACCUBHBIA U aKTUBHBIM.
OHJIONNUTO3: THHOIMTO3, (Garomuro3. Ok3omuTo3. O00J0YKa WKW KIETOYHAS
creHka. CTpykTypa v yHKIWH KIETOYHOHM CTEHKH PACTeHUi, TpHOOB
Huromnasma. [luto3oms. [utockeneT. OqHOMEeMOpaHHBIE OPTaHOMIBI KICTKU:
srpomia3maruueckas cetb (JI1C), annapar ["onbaku, TM30COMBI, IEPOKCHCOMBI,
BaKyoOJIl pPAacTUTENbHBIX KieTok. CTpoeHHMe © (YHKIMH OJHOMEMOpPaHHBIX
OpPraHOU/I0B KJIETKH.

Knertounslit cok. Typrop. IlonyaBTOHOMHBIE OpraHOUIBI KIETKH: MHUTOXOHAPUH,
TUTACTHU/IBL: XJIOPOIIACTHI, XPOMOIUIACTBI, JIEHKOIUIACTBI, UX CTPOEHHUE U (DYHKIHH.
SnepHblid anmapaT KJIETKH, CTpoeHHEe M (QyHKIuH. HemeMmOpaHHBIE OpraHOWIBI
KIIETKU:

prOOCOMBIL, MUKPOTPYOOUKH, KJIETOUHBIN EeHTp. OpraHouIbl ABHKEHUS: PECHUUKU
v kryTukd. CTpoeHue u GyHKIIMH HEeMEMOPaHHBIX OPTaHOMJIOB KIICTKH

OK 01
JIP 7,9,23

Tema 1.3.
CTpyKTypHO-
(pyHKIHOHATBbHBIE
(paxTopbl
HaCJeICTBEHHOCTH

Conep:kaHue y4e0HOT0 MaTepuaJia:

Crpoenne xpoMocoM. XpOMOCOMHEII HA00Op KIIETOK, TOMOJIOTHYHEIEC H
HETOMOJIOTHYHBIE XPOMOCOMBI, TAIUIOMIHBIN U AUTIIOWAHBIN Ha0OpP.
Hyxneunnossie kuciotel. JIHK 1 PHK. Ctpoenne HykIenHOBBIX KHCIIOT.
Hyxneornasl. KoMmneMeHTapHbIE a30THCTBIE OCHOBAHMSL.

[pasuio Yapradda. Crpykrypa JTHK — nBoiinas cimpans. MecToHaxoxkaeHue u
ouonmornueckne hyaknuu JJTHK. JIHK-skcneptuza. Buast PHK. ®yaknun PHK B
KIIETKE

IIpakTH4ecKkue 3aHATHA:

OK 01.
JIP 11,23
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Pemienue 3aga4d Ha OonpeAcICHUEC NTOCICA0BATCIbHOCTU HYKJIICOTUI0B

Tema 1.4. [Ipoueccol
MATPUYHOT0CHHTE3A

Coaep:xanue yueOHOro MaTepuaJa:

Martpuunsiii cunte3 JIHK — pennmukanus. [punuuns: perukaruu JTHK.
Mexanusm perukanuu JJHK. Penapanus JJHK (nopennexatuBnas,
nocTpersiekaTuBHas ). Peakiunmarpudnoro cunresa. [punnun
KOMIUIEMEHTAPHOCTH B peakiusax maTpuyHoro cunre3a.JIHK u ressl.
I'enerudeckuii koa, ero cBoiicTBa. TpaHckpuniys — MaTpuuHbIi cuate3 PHK.
Tpancnsinus u e€ sransl. YcnoBus ounocuuTesa Oenka. Crpoenune PHK u
KOJIHUPOBaHNE aMHHOKHCIIOT. Poith pubocoM B OrocrHTe3e Oenka

OK 01, 02, 04, 07.
JIP9,11,23

Tema 1.5.
Hexnerounsie ¢gopmbl
JKM3HHU

Cojep:xaHue y4eOHOT0 MaTepuaJja:

Bupycol — HeknieTouHble pOpMBI )KU3HU B 00JIMTaTHBIE Mapa3uThl. CTpoeHue
IPOCTHIX U

CJIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros. XKusuennsnii nukn JJHK-
conepxkammxBupycos, PHK-conepsxammx Bupycos, 6akrepuodaros. BUY,
I'CIIaTHUT YCJIOBCKA.

bakrepun. OOmias xapaktepuctuka. [lonstie mTamMm. Bupycbel u Oaktepuu:
CXOJICTBA UPa3JINIUs

l'[paRanecmle 3AHATHUA:

BupycHubie u 6akTepuanbHble 3a001eBanus. OOLIe TPUHIUIIBI HCIIOIB30BaHUS
JIeKapCTBEHHBIX BemiecTB. OCOOCHHOCTH MPUMEHEHUS! aHTUOMOTHKOB.
I[IpencraBieHneyCTHBIX COOOIIEHHH ¢ IPe3eHTAUe!, OATOTOBIEHHBIX 10
MEPEYHIO CTOYHHUKOB,

PEKOMEHJIOBAHHBIX MTPETo/IaBaTeIeM

OK 02
JIP 7,23

Tema 1.6. O6MeH
BellleCTB H
npeBpaileHne YHePpruu
B KJIeTKe. JKu3HeHHbI i
MUK KJIeTKH.Murto3s.
Meiio3

Coaepsxanue y4eOHOro MaTepuaJa:

AcCUMWISIINS ¥ JUCCUMMIILNS — ABE CTOPOHBI MeTabonu3ma. Turel oOmeHa
BEIIECTB:aBTOTPO(HBIN 1 reTepoTpodHBIN, a3pOo0HBIN 1 aHaIPOOHBIH.
OHepreTuyeckoe

oOecnieyenue kieTku: mpespamienne AT® B 00MEHHBIX ITporeccax.
®epMeHTaTUBHBIIIXapakTep peaknuii KIETOYHOro MeTabonn3ma

IlepBUUHBII CHHTE3 OPTaHUYECKHX BEIIECTB B KieTke. [ lmacTiuueckunii oOmMeH.
®dotocuHTe3. XeMOCHHTE3. AHA3POOHBIN SHEPreTHYecKuii 0OMEH. AHa’pOOHbIE
opranusmsl. bpoxenue, aBToTpoHBIN 1 TeTepoTpOGHBIN TUI TUTAHUS.
AHa3po0OHBIE MUKPOOPTaHU3MBI KaK 00BEKTH OMOTEXHOJIOTHH. DTarlbl
SHEpreTuyeckoro oomeHa. I mukonus. buonornyeckoe

OKHCJICHHE, WX KJIETOYHOE AbIxaHue. KiieTouHbIi UKL, ero nepuoasl 1
perynsuus. [lepuoasl nuTepdaspl ux ocodeHHoctu. JuddepeHunaiins KIeTKu 1
apecT KJIeTOYHOTo nuKia. Jlenenne kinetkn — Muto3. CTaanu MUTO3a U

OK 04
JIP 11,23
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npoucxosme npoueccsl. KaproknHes u nuTokuHe3. bruonornyeckoe 3HaueHue
MuUTO3a. Meio3 — penyKInoHHoe fenenue kietku. Ctanuu meiio3a. Meiios —
OCHOBA

nojoBoro pasMHoxeHus. [loBemenme xpomocoM B Meioze. Kpoccunrosep.
buonornyeckuiicMpIcT Meio3a. DddekTsl Meiio3a. Meiio3 B KU3HCHHOM ITHKIIE
OpraHU3MOB

Pa3nen 2. Ctpoenne u pyHKIMH OPpraHu3Ma

Tema 2.1. Ctpoenue Coaepsxanue yueOHOro MaTepuaJa: OK 04
opranusma. OHroreses | OpHOKIETOYHBIC OpraHn3Mbl. KomoHMambHEIE OpraHu3Mbl. MHOTOKJIETOUHBIC JIP 7,9,11
JKMBOTHBIX M Y€JI0BEKa | OpTraHWU3MBEI.

B3anmocBss3p yacteit MHOTOKJIETOYHOT0 opranuizMa. @ynknus. Opransl 1

CUCTEMBI

opraHos. AnmapaTsl opraHoB. ['oMeocTas opranusma u ero nojiepxaHue B

MIPOLIECCEIKUZHECATENEHOCTH.

OyHKINOHAIBHAS CUCTEMA OpraHoB. TkaHu pacreHnid. TkaHU KUBOTHBIX U

yenoBeka. Opranel pacteHuil. Opraibl U CUCTEMBI OPTraHOB >KUBOTHBIX U

YeNoBeKa. 3HaueHHE OIOPBL, ABWKCHHUS, INTAHUS, IbIXaHUs, TPAHCIIOPTA BELIECTB,

BBIJIETICHUS], 3alUTHL. 3HAUECHHUE

MIPOSIBIICHUS PA3APAKUMOCTH U PETYIIALIUH.

I'ameTorenes y xuBoTHbIX. CriepMaTorenes u oorene3. CTpoeHHE MOJIOBBIX

KIIETOK.

Omto10TBOpEHHE ¥ SMOPHOHATIBHOE Pa3BUTHE KUBOTHBIX. [lapTeHoreHes.

OMOpuorene3(Ha npuMmepe JaHueTHUKa). Ctaauu sMOpHoreHesa

Poct u pa3Butne xxuBoTHbIX. [locTamMOpuonanshelii nepuos. [psmoe u Henpsmoe

pasButue. PasButue ¢ Meramopdo3oM y OECIIO3BOHOYHBIX M IO3BOHOYHBIX

XKHUBOTHBIX. CTaguu MOCTAMOPHOHAIBHOTO PAa3BUTHUS y KUBOTHBIX M UYEJIOBEKA.

Ilepmonsl  oOHTOrEHe3a 4eJNOBEKa. bBHOJOrMYECKOe CTapeHHe U CMEpTb.

I'epoHTOJIOTH.

IIpakTHyeckue 3aHATHA:

Baknelimme snuaeMun B ICTOPUHM YeoBedecTBa. BakunHanus kak

npouIaKTHKa

MH(EKIMOHHBIX 3a00JIeBaHU.
Tema 2.2. OuTorenes Cogaepsxanne y4eOHOro MaTepuaJa: OK 04
pacTeHui I'ameToduT u ciopouTt. Pasmuoxxenue u pasButue Bogopociei. PasmHoxxeHue u JIP 7,9,23

pa3BUTHE CIOPOBBIX pacTeHUil. Pa3sMHOXXEHUE U Pa3BUTHE CEMEHHBIX PACTEHUH.
Pocr.Ilepuonpl oHTOT€HE3a pacTeHUH

CopepkaHue y4eGHOT0 MaTepuaJia;
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Tema 2.3. OcHoBHEIE
MOHATHS FreHeTHKH

['eHeTHKa Kak Hayka O HACJIEICTBEHHOCTH U U3MEHYMBOCTU OPTraHU3MOB.
OcHOBHBIET€HETHYECKHUE MTOHATHSA U CUMBOJIBL. ['eH. 'eHoTHII. DEeHOTHII.
AnnenbHEBIC TCHEL.

AnbTepHaTUBHBIC PU3HAKH. JJOMUHAHTHBINA U PELIECCUBHBIN MTPU3HAKH.
T'omo3urora urereposurora. Yucras muans. [ m6puasr. OCHOBHBIE METOIBI
T€HETUKU:

TUOPUIOIOTHUSCKUH, ITUTOJIOTHYECKUE, MOJICKYJIIPHO-TCHETHICCKUC

OK 01
JIP 7,11,23

Tema 2.4.
3axoHOMEPHOCTH
HACJIe/I0BAHUS

ConepsxkaHue y4eGHOr0 MaTepuajia;

3aKOHOMEpPHOCTH 00pa3oBaHMs raMeT. 3akoHbl I'. Menmens: MoHoruOpumaHoe
ckpenuBanue. [IpaBuIio JOMHUHUPOBAHUS. 3aKOH €MHOOOpa3Hsl IEPBOTO
TIOKOJICHUSL.

3aKkoH pacuienyieHus MPU3HAKOB. L[uTonorniyeckue OCHOBBI MOHOTHOPUTHOTO
CKpenuBaHus. [ MIoTe3a YUCTOTHI TaMeT. AHATH3UPYIOIIEe CKPEIUBAHHIE.
Jdurubpugnoe

CKpelrBaHue. 3aKOH HE3aBUCHMOTO HaCIieIOBaHUs MPU3HAKOB. [lonmurnbpuntoe
HACIIeIOBAHUE U €r0 3aKOHOMEPHOCTH

OK 01.
JIP 7,11,23

Tema 2.5.
B3aumoneiicTBue
T€eHOB

Copep:xaHue y4eOHOT0 MaTepuaJja:

I'eHOTHI KaK LIENOCTHAs cucTeMa. MHOXKECTBEHHOE JICHCTBHUE I'CHOB.
[TnelioTponus. MHOXECTBEHHBIN ajienu3M. B3anmoielicTBrE aielibHbIX TE€HOB.
Konomunuposanue.

B3aumoeiicTBre HeaJuIeTbHBIX TeHOB. KOMITIIEMEHTapHOCTH. DTHUCTA3.
ITonumepus

IlpakTH4yeckue 3aHATHS:

Pemenne 3aav Ha OIIPCACIICHUC BEPOSITHOCTU BOBHUKHOBCHUS HACIICACTBCHHBIX
IMPU3HAKOB NIPH pa3JIMYHBIX THUIIAX BSaHMOHeﬁCTBHH T'€HOB, COCTAaBJICHUC
TCHOTHITHYCCKUX

CXCM CKPCHIMBAHUS

OK 01, 02, 04, 07.
JIP 9,11,23

Tema 2.6. CuenjieHHoe
HacJIef0BaHue
NPU3HAKOB

Coaepsxanue y4eOHOro MaTepuaJa:

3akonsl T. Moprana. CremieHHoe HaclIeJOBaHNe TeHOB, HAPYIIICHNUE CIICTIICHHUS.
XpomMocoMHast TEOpHUS HACIEICTBEHHOCTH. | eHeTHIeCKoe KapTUPOBaHUE
XPOMOCOM.

Vcnonp30BaHre KPOCCUHIOBEpA JIsl COCTABIICHUS T€HETUUECKHUX KapT XPOMOCOM

OK 01
JIP 9,11,23

Tema 2.7. 'enernka
mo.Jia

Conep:kaHue y4e0OHOr0 MaTepuaJia:

XPOMOCOMHBIM MEXaHNU3M OTIPEAETICHHS 10J1a. AYTOCOMBI U MTOJIOBBIE
XPOMOCOMBI.

I'omMorameTHbI# 1 reTeporaMeTHbIN NoJ. ['eHeTndeckas CTpyKTypa MOJIOBBIX
xpomocoM. HaciienoBanue npu3HakoB, CLHEIJICHHBIX € II0JIOM

OK 01
JIP 7,9,23
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IIpakTHyecKue 3aHATHS:

Pemrenne 3amaq Ha OIpEACICHNUE BEPOATHOCTH BOSHUKHOBCHHA HACJIECACTBCHHBIX
IIPU3HAaKOB, CHCIIJICHHBIX C ITOJIOM, COCTaABJICHUEC I'CHOTUIINYECKUX CXEM
CKpCHIMBAHUA

Tema 2.8. 'enerunka
yeJ0BeKa

ConepsxkaHue y4eGHOr0 MaTepuajia;

Kapuortun yenoBeka. MeTopl H3yYEHUSI TEHETUKH YEJI0BEKA: T€HEAIOTNYECKUN,
OJIM3HETIOBBIN, IIUTOTEHETHYECKUH, ONOXUMIYECKAHN, TOMYJIISIIIHOHHO-
cratucTuueckuit. HaciaencTeennsie 3a00aeBaHus yeioBeka. I eHHbIe 1
XPOMOCOMHBIC OOJIC3HH YEIIOBEKA.

Bone3nu ¢ HacnenCTBEHHOM NPEIPacON0KEHHOCTRIO. 3HAYEHUE MEIULUHCKON
T'CHCTUKHN BHpCI[OTBpaIlICHI/II/I U JICUCHHUU I'CHCTUYCCKUX 3360HCB3HHI\/'I YCJIOBCKA

l'[paRanecmle 3AHATHA:

Pemenuie 3amau Ha orpeieieHne BEpOSTHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX
MIPU3HAKOB, UCTIONB3YsI METOJIbI TEHETHKH YEJIOBEKa, COCTaBIICHHE
TeHOTUIIMYECKUX CXeMCKpeluBanus. [IpeicTaBIeHne yCTHBIX COOOLICHUH ¢
MpEe3eHTalUEN O HACIEACTBEHHbBIX

3a00JIeBaHUIX YCIOBEKA

OK 01.
JIP 7,9,11

Tema 2.9.
3aKOHOMePHOCTH
U3MEHYUBOCTH.
Cenexnusi OpraHu3sMoB

Cojep:xaHue y4eOHOT0 MaTepuaJja:

B3anmoeiicTBre TeHOTHIIA M CPEIbl TPU (GOPMHUPOBaHUU (EHOTHUIIA.
N3menunBocTh pu3HakoB. KauecTBeHHBIC U KOJIMYECTBEHHBIC MPU3HAKU. BUIBI
M3MEHYMBOCTH: HACJIEJICTBEHHAA M HEHACJIEACTBEHHAS. 3aKOH TOMOJOTMYECKHX
ps0B B HacieAcTBeHHoM3MeHunBocTr (H. M. BaBuios). MoaudukanuonHas,
WM QeHOTUITYECKAs

W3MEHYHBOCTh. Posib cpenbl B MoudukannoHHoON n3mMeHunBoct. Hopma
peakuuunpusHaka. BapuanoHHbIN psll U BapUALIMOHHAS KPUBas.
XapakTepucruka

MOIM(DUKAIIMOHHON H3MEHUYNBOCTH Hacie/iIcTBeHHAs, HITH T€HOTUITNIeCKast
n3MeHYNBOCTH. KoMOMHATHBHAS H3MEHYNBOCTb.

CernekIms Kak HayKa. MeTOIbI CEeJIeKIIMOHHOM paboThI. I'eTepo3uc u ero MpuIrHEL.

HckyccTBeHHBIM 0TOOP: MaCCOBBIN M WHANBUAYATLHBIN. DTaIbl KOMOMHAITMOHHOM
cenekuuu. Copt, mopoaa, mrTaMM AJITOPUTMBI PEIICHHUE 3a/1a4y Ha ONpeeIcHUe
BO3MOKHOTO BOSHUKHOBEHUS HACIIE/ICTBEHHBIX MPU3HAKOB MO CEJIEKIUH,
COCTaBJICHUET€HOTUITMYECKUX CXEM CKPEIMBAHUS

IIpakTH4eckne 3aHATHA:

Pemienne 3aa4 Ha ONIPEACIICHUEC TUIla MYTallUuU IIpU IepCaavdc HACICACTBECHHBIX
ITPU3HAKOB, COCTABJICHUC I'CHOTUITMYCCKUX CXEM CKPCUIVBAHU

OK 01.
JIP 7,9,23

Pasnen 3. Teopus 3BoJIONMH
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Tema 3.1. UcTopust
3BOJIIOLMOHHOT 0
Y4YeHHs.
Muxpo3BoJironus.
Maxkpo3BoJtonus

ConepsxkaHue y4eGHOr0 MaTepuajia;

IlepBeie HIBOMIONMOHHBIE KOHIEMIMH. [ pagyanucTudeckas SBONIONMHOHHAST
koHuenuusa JK.b. Jlamapka. JIBwxkymue cuibl 3Boqonuu. KpeanuoHusm u
TpaHCHOPMH3M.

Cucrematuka K. JlunHes m e€ 3HaueHme s (QOPMHPOBAHHUA HAEH SBOIOIHN
IIpenmnocsuTKy BOSHUKHOBEHUS TapBHHU3MA. JBONIONHS BUAOB B Ipupoze. bopbda
3a cymectBoBaHue. EctecTBeHHBIH 0TOOp. JluBepreHuuss NOpPU3HAKOB U
BUI000pa30oBaHue.

OcCHOBHBIE TIONIOKCHHSI CHHTeTHYeckod Teopun dBomionmu (CTD). Poas
SBOIIOLIMOHHONTEOpHH B (HOPMUPOBAHUH HAYIHOW KAPTHUHBI MHpA.
MUKpO3BOMIIOLIMS M MAaKpO3BOJIIOIMS KaK 3Tambl 3BOJIOIMOHHOTO IpoLEcca.
I'eHeT4eckre OCHOBEI 3BOMIONHMA. MyTannd ¥ KOMOMHAIIMM KaK dJIEMEHTapHBIN
3BOJIFOLIMOHHBIN

Marepuai. [lomynsnus kak sjeMeHTapHas eIMHUIA 3BOJIIOLUMA. J{BUXKYIIUE CUIIBI
(dakTopsr) 3BOMONIMK. MyTaIlMOHHBIN MTPOLIECC U KOMOMHATUBHAS U3MEHYHBOCTD.
Murparusi.  W3onmsamust momymsnuid:  reorpaduyeckas  (IpOCTpaHCTBEHHAs),
Ouosoruueckas (penpoayKTHBHas). EcCTeCTBEHHBIH OTOOpP — HaNpPaBISIONIMIA
¢dakrop sBomonmu. bopbba 3a CyIIeCTBOBaHHE Kak MEXaHU3M JCHCTBUS
€CTEeCTBEHHOT0 0TOOpa B MOIMyJIAUsIX. Bug u ero

kputepun (npu3Haku). BumooOpazoBaHume Kak pe3yiabTaT MHKPOIBOIIOINH.
MakposBomionys. PopMbl U OCHOBHBIE HalpaBiieHHs MakpolBostoruu (A.H.
CeBepLoB).

Iyt noctmkeHHus OMOJOTHMYECKOTO TIporpecca: apoMopdos, HAuoamanTaius,
oOrmras

JgereHepanus. MeTonbl HM3y4eHHsT MAaKpO3BOJIOIUH. 3aKOH 3apOJbIIIEBOTO
cxojcTBa (3aKoH

K. bopa). buorenernueckuii 3akoH (O. I'ekkens, ®. Mromrep). OOmue
3aKOHOMEPHOCTH(TIPABUIIA) SBOTIOIIAN

OK 01, 02, 04, 07.
JIP 7,9,11,23

Tema 3.2.
Bo3HHKHOBeHUE U
pa3sBHUTHE JKU3HU HA
3emMJie

Copep:xkaHue yu4eGHOT0 MaTepuajia;

I'umoTe3s! 1 TeOpHH BOZHUKHOBEHHS KU3HU HA 3eMJie: KPeallnoHU3M,
CaMOTIPOU3BOIBHOE(CTIOHTAHHOE) 3apO’KICHNE, CTAIlMOHAPHOE COCTOSHIE,
naHcnepMmusi, 6nonos3. Hauano opranndeckoii sBosronuu. [losBiaenne nepsbix
KJIETOK. DBOJIIOLIMS MeTa0OoIH3Ma.

OBoroIys epBhIX KiIeToK. [IpokaproTs! u aykapuoTsl. [Iponcxoxnenne

JP 7,9
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MHOTOKJIETOUHBIX OpPTraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX IAPCTB 3YKAPUOT.
OCHOBHBIEYEPTHI IBOIIOIIH PACTUTENBHOTO MUpa. OCHOBHBIE YEPTHI ABOJIOIINU
>KHBOTHOTO MHUpa

TpakTHYeCKHE 3aHTHSI: 1
[IpeacraBienue ycTHOTO COOOIEHHS U JICHTHI BPEMEHH 110 OCHOBHBIM 3Tariam
BO3HUKHOBEHUS U Pa3BUTHUS KUBOTHOTO M PACTUTEIEHOTO MUPA, HOATOTOBICHHBIX
MONEPEYHIO NCTOYHUKOB, PEKOMEHAOBAaHHBIX NPENoiaBaTeseM
Paznen 4. DxoJorus 2
Tema 4.1. Jxosorus Coaepsxanue yueOHOro MaTepuaJa: 2 OK 07.
Cpenpl 00UTaHUS OPTAaHU3MOB: BOJTHAS, HA3€MHO-BO3TyIITHAS, TOYBEHHAS, 1 JIP 7,9,23

BHYTpHOpraHu3MeHHas. PU3UKO-XUMHYECKHE OCOOCHHOCTH Cpel] 0OUTaHUS
opranu3moB. [IpucnocobaeHnst OpraHu3MOB K KH3HH B pa3HbIX cpeaax. [lonsTue
skonornyeckoro (akropa. Kiraccudukanms sxonorudecknx paxropos. [Ipasmio
muauMyMa 0. JInbmxa.3akon Tonepantaoctu B. Hlendopaa

DKonoruueckas XapaKTCpUCTHKA BHUJA U MOITYJIALUHA. DKoJoruuecKas HUIIa BUJa.
DKOJNOTHYeCcKUe XapaKTepUCTUKHU MOMysiu. Coo0IiecTBa 1 9KOCHCTEMBI.
buornienos u ero crpykrypa (B.H. Cykaues). CBsi3u MKy OpraHu3MaMu B
ononenosze. CTpyKTypHBIC

KOMITIOHCHTEI 9KOCUCTEMBI: IPOAYLUCHTBI, KOHCYMCHTEI, PEAYLICHTHI. prrOBOpOT
BEILIECTBH [TOTOK SHEPIUHU B SKocucTeMe. Tpoduueckne ypoBHH. AHTPOIIOT€HHBIE
9KOCHUCTEMBI.

Arposkocuctembl. OTIUYHS arpOIKOCUCTEM OT OHOT€O0IIEHO30B.
Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI yPOO3KOCHCTEM

Tpoduueckue nenu u cetn. OCHOBHBIE ITOKA3aTeNH 3KOCUCTEMbI. buomacca u
NPOAYKIHA. DKOJIOTHIECKUE MTUPAMHJIBI YHcell, OnoMacchl U 3Heprud. [Ipasuio
NUpamMuAbl SHEPruu. Perienre NpakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUI
10 TIEPEHOCY BEIECTBA U

SHEPTUH B HKOCUCTEMAX C COCTaBJICHHE TPOYUUECKUX LIeTIei U MUPaMUL
O6MOMacchl UPHEPTHH

Buocdepa — xuBas odonouka 3eminn. Pazsutne npencrasnenuii o buocepe B
tpynax B.M.Bepnanckoro. O0nactu 6nocdeps! u eé cocra. JKuBoe BelecTBO
6mocdeps! u ero GyHKIMH 3aKOHOMEPHOCTH CYIIIECTBOBAHUS OHOChEPHI.
OcobenHoctu Ouocdeps! Kak riI00aabLHON IKOCUCTEMBI. JIluHaMHUYECKOe
paBHOBecHe B Onocdepe. PUTMuUHOCTE siBIeHUI

B 6mocdepe. KpyroBopoThl BemecTB 1 OHOT€OXUMHYECKHE IUKITEL. [ T00anpHbIe
9KOJIOTMYECKHE MPOOIEMBI COBPEMEHHOCTH U IyTH WX PEIICHUS

AHTpoInOreHHble BO3AeHCTBUs Ha Ouocdepy. 3arps3HeHus Kak BUJ
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AHTPOIIOTEHHOTO BO3/ACHCTBUS (XUMUYECKoe, (u3nIecKoe, ONOJIOrHYecKoe,
OTXOZBI IPOU3BOJICTBA U MTOTPEOICHMS ). AHTPOITOTCHHBIC BO3ACHCTBHUS HA
atMocdepy. BoznetictBus Ha ruapocdepy(3arps3HEHUS U UX UCTOYHHKH,
ucTouieHus Boxa). Bo3uelicTBus Ha nmutochepy (aerpasanusnouBkl, BO3ACHCTBHC
Ha TOpHBIC TTOpO/Ia, Heapa). AHTPOIIOTeHHBIC BO3ICHCTBHS Ha

OmoTHyeckue cooOIecTBa (JIeca M pacTUTEIBHBIE COOOIIECTBa, JKHBOTHBIH MUD)
31opoBke U ero cocrapisomue. GakTopbl, MOJIOKUTEIBHO U OTPUIIATEIHLHO
BIUSIOIINE HAOPTAHU3M YellOBeKa. BpeHble MPUBBIYKU: TIOCICACTBUS U
npodrrakTaka. [IpobireMa TeXHOTEHHBIX BO3IEHCTBUN Ha 3J0POBLE YeTIOBEKA
(C-)J'ICKTpOMaFHI/ITHLIC I10JI4, 6LITOB3H XHUMHUA, I/I36I)ITO‘IHBIC IIyMBbI, pagualuvsa 1
T.I1.). AJlaniTaiys opraHu3Ma 4esioBeKa K

(hakTOpaM OKpY’KaroIlei cpepl. 3alTUTHBIE MEXaHI3Mbl OPTaHN3Ma YeJIOBEeKa.
310poBBE MPadOTOCTIOCOOHOCTB.

l'[paRanecmle 3AHATHUA:

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 Ha OIpe/esIeHne
IUIOILAAN

HACAXICHUH IJIs1 CHYOKEHUSI KOHIIEHTPALMK YTJIEKUCIIOro Ta3a B atMocepe
CBOETOPETHOHa MPOKUBAHUS.

OmnpepeseHue CyTOYHOTO pallvoOHa IUTaHMS.

Paszgen 5. buojdkosornueckue uccjae10BaHus

Tema 5.1.
Buoskosiornueckue
HCCJIeT0BAHNSA

Conep:kaHue y4e0HOr0 MaTepuaJia:

Hayunwiii  metoa. MeToapl OHOIKOJOTHYECKMX — HMCCJCIOBAHHIA:  IIOJICBBIC,
nabopaTopHble, O3KCIIEPUMEHTANbHbIE. MOHHUTOPHUHI  OKpYXAloOIIEH  Cpelsl:
JIOKaJIbHBIH, pErMOHANBHBIN U T7100abHBI MeTo bl TOMCKa, aHAIN3a 1 00paboTKH
WHQOPMAITUH O IPOEKTE B PA3IUIHBIX HCTOYHUKAX.

O030p TeM  y4eOHO-HMCCIENOBAaTENLCKUX  MPOEKTOB.  Bpibop  yueOHO-
UCCIIEIOBATENBCKOIO TPOEKTa M3 MpeIOKEHHbIX. DOpMHpOBaHME KOMAHIBI
NpoeKTa. AJNTOpUTM BBINOMHEHUs! MpoekTa. Kaxkmas rpynma BeIOMpaeT oOuH U3
BapHAaHTOB Yy4eOHO-MCCIIEOBATEIbCKUX TMpoekToB: 1. OleHka KadecTBa
aTMocdepHoro Bozayxa 2. OneHka KauecTBa 04B METOIOM (PUTOTECTHUPOBAHHSA 3.
OneHka kadecTBa BOJ IOBEPXHOCTHBIX BOJOEMOB IO OpPraHOJENTHYECKHUM H
¢du3nKo-xuMHUecKuM cBoiictBaMm 4. Brusiaue [TAB Ha poct W pa3zBuTHE CeMsH
BBICIINX PAacTEHHUH 5. BiusHue coneBOro 3arps3HeHHs HAa POCT U Pa3BUTHE CEMSH
Belcx pacteHuid IlepBblif 3Tanm  BemonHeHWs mnpoekta: (OOocHOBaHHE
aKTyalbHOCTH BBIOpaHHOW TeMmbl. BpIsBIeHHE TIpOOJIEMBI HCCIEOBaHMUS,
bopmynupoBaHHEruIoTe3bl. BEIOOp MeTo10B HccienoBanus. Beioop Touek oroopa
npob Ha TeppuTopuu HccienoBanus. [loctaHoBka 1enei U 3agay MCCIeJOBaHMSL.

OK 07.
JIP 7,9,23
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Onpenenenne GopMbl MPEICTABICHUS PE3yJIbTATOB UCCieA0Banus. OnpenencHue
ATAIOB U COCTABJICHUE TIIaHA UCCIICTOBAHHUS

Pa3BuTHE MPOMBINIIICHHBIX OMOTEXHOJIOTHI M X MPUMEHEHUE B dKU3HU YEIIOBCKA,
MOWCK M aHAIM3 WH(OPMAIMM M3 Pa3IMYHBIX HMCTOYHUKOB (HaydHas W y4eOHO-
Hay4yHas nutepatypa, CMU, cerp UnTepueT 1 ap.).

Keiicer Ha ananm3 uHGOpPMAITIN O Pa3BUTHH MPOMBIIIICHHBIX OMOTEXHOJIOTHIA (110
rpynnam). [IpeacraBieHue pe3yabTaToB PelICHYsI KEMCOB.

IIpoMe:xxyTouHas
arrecTanus

DK3aMeH

Bcero:

38




3. YCJOBMS PEAJIM3ALIAN YYEBHOM OBIIEOBPA3OBATEJIBHON YYEBHOM
TACHATLITAHBI

3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTepHAJbHO-TeXHHYECKOMY 00ecle4eHn 0

Peanmuzamus yueOHoi muctumiinabl COO.01.04 buonoruss tpeOyeT Haimuuus y4eOHOTO
KaOWHEeTa TYMaHUTAPHBIX TUCIUTUIHH

[Tomemenue kabunera ynaoBieTBopsieT TpeOoBaHUsM CaHUTAPHO-IMHUIEMUOIOTUYECKUX
npasu 1 HopMmatiBoB (Canllun 2.4.3648-20).

HaumeHnoBanue 060pyA0BaHHbIX

Ne y4€OHBIX ayJUTOPHUH JUIs [lepeueHp MaTEpHUaIBLHOIO OCHAIIEHUS, 000PYOBaHUS
/1 MPAKTUYICCKUX SaHHTHﬁ, N TCXHUYCCKHX CPCACTB 06y‘IeHI/Iﬂ
n1abopaTopuii, MaCTEPCKUX
1. Kaouner xuMuu 1 6H0JI0TMH, METUKO- Mamepuanvnoe ocnaujenue, KOMNbLIOMEPHOE U UHMEPAKIMUEHOE
OuosornYecKuX JUCHUILINH 214 obopyoosaHue:
Kommerorep
Momnurop
\% (2%
[Ipoexrop
WNuTtepakTuBHAs JOCKa
MoHo6110K

Cron yuurens

Cryn yaurenst

Tymba

Ikad co crexnom

Cremnax

[TapTbl OTHOMECTHEIE.

ITpaTsl 11 KOMITBIOTEPOB

Cryn

Jlocka MarHUTHO-MapKepHas

Cron 1eMOHCTpaLlMOHHBIN

Cron-xadenpa

Cryn 1abopaTopHbIit

BrrTspxHOM mkag

CrenuanpHoe yueOHOe 000pya0BaHuE

OnexkTpoHHass Tabnuma — mepuomuueckoir  cuctemsl  J.A.
Menpeneesa

Tabnuua pacTBOPUMOCTH coJiel

DJIEeKTPOXUMHUYECKUH PsiZl aKTHBHOCTH METAJIIIOB
ABTOMaTH3UpPOBaHHbBIE paboune MecTa 0OecTedeHbl JOCTYIIOM B
3JIEKTPOHHYIO HH(POPMAITHOHHO-00pa30BaTEIbHYIO CPERY
MU/IuC c BbIxo0M B HHPOPMAMOHHO-KOMMYHHKAIIOHHYTO
cetb «HTEpHETY.

Juyensuonnoe u c60600HO pacnpocmpansemoe npocPAMMHOE
obecneuenue

1C: IIpennpustue. KOMIIEKT U1 BBICIINX U CPEAHNX YIEOHBIX
3aBeenmii (1C — 8985755)

Mozilla Firefox

Adobe Reader

Microsoft™ Office®

MoiOduc

Antuupyc «Kacnepckwmii» (Kaspersky Endpoint Security)
«["apaHT a’spo»

KoncyapranTlntoc

2. bubamnorexa. UntanbHbiii 321 Ne 122 Mamepuanvhoe ocnawjenue, KOMNbIOMEPHOE U UHMEPAKMUBHOE
obopydosanue:

ABTOMaTHU3UPOBAaHHEIE pabodre MecTa OMOIHOTEKapei
ABTOMAaTU3UPOBAHHKEIC PA0OYNE MECTA JJIsl YUTATENCH
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ITpunTep

Ckanep

Cresutaxu Uit KHAT

Kagenpa

BoICcTaBOUHBIN CTEILIAXK

KaTanoxuslit mkad

ITocamounsie Mecra (CTONBI W CTYNbSl JUIA CaMOCTOSATEIBLHOM
paboTser)

Crennx nHQOPMATHOHHBIN

Ycaosus aas gun ¢ OB3:

ABTomaTtusupoBaHHOE pabodee Mecto ayst au ¢ OB3

JIunza @penens

CrnenuanpHas mapta Uil JHI C HapyLICHUAMH OINOPHO-
JIBUTATEJILHOTO ammapara

KiaBnarypa ¢ HaHecenueM mpudra bpaiins

Kommnsrotep ¢ mporpamMmmHbIM obecnieueHueM A aui ¢ OB3
CBeToBBIE MasiK{ Ha BEpsIX OMOIMOTEKU

TakTuIbHBIC YKa3aTeIu HallPaBICHUS ABIKCHUS

TaxkTuibHBIE yKa3aTequ BEIX0a U3 TOMEIICHHS

KoHTpacTHOE BBIAENEHHE NPOEMOB BXOJOB M BBIXOZOB H3
MIOMETICHUS

Tabnmuuka C HauMEHOBAaHMEM OWONHMOTEKH, BBIIOJHEHHAS
mpudTom bpaiins

ABTOMaTH3UpOBaHHbIe paboyre MecTa 00eCHeYeHbl TOCTYIIOM B
ANIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTECIBLHYIO cpeny
MU/IuC, BbIXOOOM B HH(POPMAIMOHHO-KOMMYHHKAIIMOHHYIO
ceTb «MHTEpHET”.

Jluyensuonunoe u c80600HO pacnpocmpansemoe npoSpammHoe
obecneuenue

1C: Tlpennpustue. KoMIIIEKT s BEICIIAX U CPESIHUX YICOHBIX
3aBenenuii (1C — 8985755)

burpuxc 24

Sunexc Opayszep

Mozilla Firefox

Adobe Reader

Microsoft™ Office®

MoitOduc

3.2. UudopmanuoHHoe odecrieueHue peaau3aiui NporpaMmmel
3.2.1. OcHoOBHBIE EYATHDbIE U YJIEKTPOHHbIE U3IAHUS

Ieuammnvie uzoanus

1. buonorus. 10 knace: yueOHuk, 6a30Bb1it ypoBeHb / B.B.ITaceunuk, A.A.Kamenckuii, A.M.Py6110B
u 1p.; nox pea. B.B.Ilaceunuka. - 6-e m3., crep. - Mocksa: [IpocBemenue, 2024. - 223 c.: wr. -
(JIunus xu3HM).

2. buonorus. 11 knacc: yue6HUK, 6a30BbIit ypoBeHb / B.B.Ilaceunuk u nip.; moa pen. B.B.Ilaceunuxka.
- 6-e u3n. - Mocksa: [IpocBemnienue, 2024. - 272 c.: un. - (JIuaus xxuzHn).

OnexmponHnvle u30anus (21eKmpoHHble Pecypcyl)

1. buonorus. 10 kmacc (6a30BeIii ypoBeHb): yueonuk / B.B. Ilaceunuk, A.A. Kamenckuii, A.M.
Py6uos [u np.]; mox pen. B.B. [Taceunnka. — 5-e uzg., crep. — Mocksa: [IpocBemenue, 2023. —
223, [1] c.: mn. — Texct: anexktponnsbIit. - URL: https://znanium.ru/catalog/product/2089928 (nara
obpamenusi: 21.05.2026)

2. buonorus. 11-it knacc. ba3oBeiii ypoBenb: yueOHuk / B.B. Ilaceunuk, A.A. Kamenckuii, A.M.
Py6uos [u np.]; mox pen. B.B. [Taceunnka. — 6-e uzg., crep. — Mocksa: [IpocBemenue, 2024, —
272 c.: mn. — Texkcr: anektponnsid. - URL: https://znanium.ru/catalog/product/2157271 (nara
obpamenus: 21.05.2026).
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3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH (MPU HEOOXOAHUMOCTH)

1.buonorus. ba3zoBsiit n yrinyonenusiii ypoBau: 10—11 kiaccsl: yueOHHK A7 co / o1 o0, pes.
B.H. fpeiruna. — 2-e¢ w3zg., nepepad. u gom. — Mocksa: Opaiit, 2026. — 378 c. — Tekcr:
ANEKTPOHHBIN // OO6pazoBarenbpHast miaropma KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/589145 (nara obpamenus: 21.05.2026).

3.2.3. Ilepeuenb pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHHUKANMOHHOH ceTH «MHTepHET,
HEO0OXOUMBIX /IJISl OCBOEHHUS YUeOHOI TNCHHIIUHbI

Jis  BBINOJIHEHUs  3a/aHuil, NPEeAYCMOTPEHHBIX paloueil mporpaMMoil  HCHOIB3YIOTCS
pexomeHioBaHHble HTEpHET-CcaiiThl, DbC.

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE Pecypchl
1. Bbubauoteka IIOK [caiit]. — URL: https://m.edsoo.ru/7f41c418;
2. MunucrepctBo npocsenienns Poccuiickoit @enepanuu [caiir]. — URL: https://edu.gov.ru/;
3. Hudopmanmonnas cuctema «ExnHoe 0KHO 0ocTymna K 00pa3oBaTesIbHBIM pecypcamy: [cailT].
— URL.: http://window.edu.ru/;
4. Enunas xojuleKuus UQpOBBIX 0Opa3oBareibHBIX pecypcoB [caiit]. — URL: http://school-
collection.edu.ruf/;

CoBpeMeHHbIe TPodeccHoHATbHBIE 0a3bl JAHHBIX U HH(POPMAIMOHHO-CIPABOYHbIE CHCTEMbI
1. TapanTt aspo: uH(OpMALMOHHO-TIPaBOBOM moprai [caiit]. — URL.: http://www.garant.ru.
2. Koncynprantlloc: 1H(}OPMaIMOHHO-TTPaBOBOM opTan [caiiT]. — URL:
https://www.consultant.ru.
3. eLIBRARY.RU: Hayunas anextponHnas oubnunoreka [caiir]. — URL: http://elibrary.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIIEOBPA30OBATEJBHON YYEFHOM JUCITATLIMHBI

KoHTposb 1 011€HKa pacKpbIBAIOTCS Yepe3 YCBOEHHBIE 3HAHUS U IPUOOPETEHHBIE CTYAEHTaMU
YMEHUsI, HallpaBJIeHHbIE HAa (OPMHUPOBaHUE OOIIUX U MPO(eCcCHOHANBHBIX KOMIIETECHIIUH.

Ko u HaumeHoBaHue Paznen/rema Tun oneHoYHBIX
(popMupyembIx MepOonpPUATHH
KOMIIeTeHI Ui

OK 01. Boibupate cnoco6st | P 1, Tema 1.2, 1.5 - HaOo/IeHue 3a
peleHus 3a1a4 P2,Tema2.3,2.4,2.5,2.6,2.7 | BemomaaeHte
npoQeccronanbHoH - MOTHBAIMOHHBIX
JeSTeIbHOCTH saaHuii:
MIPUMEHHUTEIHHO

K pa3JIM9HBIM KOHTEKCTaM - Habmioierue 3a

OK 02. Hcnons3oBats | P 1, Tema 1.5, Brinosnnenue
COBPEMECHHBIE cpeactsa | P 2, Tema 2.2 IPAKTHYECKOH padoTHI;
MOKCKa, aHaJIM3a u - KOHTpOJbHAs paboTa;
MHTEPIIPETALIMH - BBITIOJIHEHHUE 3aJJaHUI
uHdOpManmH, 1 Ha DK3aMEHE
nH(OpMaIMOHHBIE

TEXHOJIOTHH JIJIS

BBITIOJTHEHUS 3a1aq

npodecCuOHATBHON

ACATCIIbHOCTH



https://m.edsoo.ru/7f41c418
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OK 04. O¢dpexruBHO
B3aUMOJICUCTBOBAThL U
paboTaTh B KOJUICKTUBE U
KOMaHJ1e

P1,Temal.6
P2, Tema2.1,2.2

OK 07. CopneiicTtBOBaTh
COXPaHEHHUIO OKPYKAIOIICH
Cpelibl, pecypcocOepekeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHUU KJIMMAaTa,
MIPUHITUTIBI OEPEHKITHBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JIENCTBOBATE B
Ype3BBIYAIHBIX CHTYAITHSIX

P4, Tema4.1,5.1




