[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO

MHbopmauus o Bragenbue:
®NO: Komaposa Csetnana l0puesHa

[lomxHocTb: MpopekTop No 06pa3oBaTeNbHOI LesTeNbHOCTH

[Jlata nognucanns: 17.07.2024 09:32:57
YHMKaNbHbIA NPOrPaMMHbIil KNHOY:

43ba42f5deae4116bbfcbb9ac98e39108031227681add297thep¢1¢9ib09&k7maxmeuuoe G preTHoe 0fipasoBareibHoe

1He BBICIIero odpazosanus
«OMCKHMIT NOCYdPCTBEHHBIH ArPapHbIi VHHBEPCHTET
uvenu ILA. Cronsimunan

o

VHUBEPCHTETCKHIH KO/UTEPK arpodusteca

OOIT no cnenmanbaocTy 23.02.07 Texuuueckoe o0CIYAMBAHUE ¥ DEMOHT
ARTOTPAHCNOPTHLIX CPEICTE

COTTACOBAHO YTBEPKIAIO
Pyxosoayrens OOI HupexTop
A ¢r2¢/ - A.F. KpacHommhK r/é‘/"é{’“‘““'}\.n. Hlesuenko
«25» nekadbps 2023 1. «25» pexabps 2023 r.
PABOYAS ITPOI'PAMMA
JMCHHILTHHEL
00/1.10 buoaorus
Bhinyckarones orienenye HIDKEHEePHOE OTAeIeHHe
,4"’ P 7 . o)

Pazpabormumky PIT (RHYTPeHHKC W BHOIIINE): e ! /(-}, #»y - E.B. 'opuaxosa

BHyTpeHiHe JKCIepTLL

JaBeayiolan MeToAHYeCKHM oTaenomr YMY A S I'.A. TopenkrHa
Hupexrop HCXb @/MM.M. Hemu=yKoBd
[4

Omck 2023




COJIEPYKAHUE

1.0BILAS XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI JUCLIUITJIMHEI
2. CTPYKTYPA U COAEPX)KAHUE MUCHUIIUIMHDBI ...
3. YCJIOBUA PEAJIM3ALIUN JUCHUIITIAHBI ...
4. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHUA AVUCLUIIINHBEI ...
[NPMJIOXXEHUE



1. OBLIIASI XAPAKTEPUCTUKA PABOYEN I[TPOI' PAMMGBI JTUCLIATIIVHEI

00/1.10 buoJsorus

1.1. MecTo AucuMILUINHBI B CTPYKTYPE OCHOBHOM 00pa30BaTe/IbHOM IIPOrpaMMBbl:

Hucuunimnna 00Aa.10 buosorus SABIISIETCS 00s13aTeNBbHOM 4acTbhIO
obmieoopazoBarenpHbix quciuiumH OOIT B cootBerctBuu ¢ @I'OC CIIO mo crnenuanbHOCTH
23.02.07 Texuuueckoe 0OCIyKUBAHUE U PEMOHT aBTOTPAHCIIOPTHBIX CPEJICTB.

1.2. He.]'lb U IINIAHUPYEMBIE PE3YJbTAThl OCBOCHUA JUCHUIIJIUMHDBI:

B paMKax nporpaMmbl OUCIHUITIIMHBI 06yanOHIHMHC$I OCBAMBAIOTCA MCTANIPCAMETHBIC U
IMPCAMCETHBIC PE3YJILTATHI.

Kon MertanpeaMeTHbIe Kon IIpenmeTtHbie

MII1 | ocosnanue cormanbhoii 3naunmoctu | II1 | chopmuposannocTs npencTaBnenuii o
cBoell mpodeccun/cnenuaibHOCTH, poru ©“  MecTe  OHOJIOTHM B
obnananue MOTHUBALMEN K COBPEMEHHOMN HAay4YHOU KapTUHE MUPA;
OCYILIECTBIICHUIO NOHMMaHWE  poJii  OWOJIOTHH B
poQeccuoHaIbHON 1eATeIbHOCTH dbopmMupoBaHUH Kpyrosopa "

(GyHKIMOHAIBHOW TPAMOTHOCTH JUIf
pelIeHus] MPaKTUYECKNX 3a]1a4

MII2 | nosimenwue uHTesIeKTyansHoro | 112 | Bnagenue OCHOBOTIOJIATAIOITIMHU
ypOBHS[ B npouecce I/I3y'—IeHI/I$[ IIOHATUSIMU WU Hpe)ICTaBJ'IeHI/ISIMI/I [0)
OMOJIOTHYECKHIX SIBJICHUI; ’KUBOW  MpUpOJE, €€ YpPOBHEBOM
BBIJAIOIIUXCS JOCTKCHHI OpraHu3aIuy 1 SBOJIIONNH;, YBEPEHHOE
ouoJioruu, BOILLIEIITNX B [10JIb30BAaHUE OHMOJIOTMYECKOM
00111eYeTI0BEUECKYIO KYJIBTYPY; TEPMUHOJIOTHEN U CUMBOJIMKOM

CJIOKHBIX U TIPOTUBOPEYMBBIX MyTEH
Pa3BUTHS COBPEMEHHBIX HAyYHBIX
B3TJISIJIOB, naeH, TEOpHH,
KOHIICTIINH, TUMOTE3 (0 CYITHOCTH H
MPOUCXOKIACHUHU >KU3HU, YECIOBEKA)
B X0Ji¢ pabOThl C pa3IUYHBIMH
HWCTOYHUKAMH HH(POPMAIIUH

MII3 CIIOCOOHOCTH OpPraHru30BbIBATH I13 BJIaACHHUC OCHOBHBIMH MCTOJaMH
COTPYAHHUICCTBO HAaY4YHOT'O IIO3HAHUS, UCIOJIb3YyCMbIMU
CAMHOMBIIIJIICHHHUKOB, B TOM 4YHUCJIC C IIpu OHOJOTUYECKUX HCCICOOBAHHUAX
HCIIOJIB30BAHUEM COBPCMCHHBIX JKHUBBIX 00BEKTOB n OKOCHCTECM:
I/IH(bOpMaI_[I/IOHHO- OIIMCAaHUEM, H3MCPCHUCM,
KOMMYHHKAIITHOHHBIX TEXHOJIOTHI IMPOBCACHUCM Ha6ﬂmﬂeHHﬁ;

BBHISIBJICHHE U OIIEHKA aHTPOTIOTCHHBIX
M3MEHEHUH B IPUPOJE

MII4 | cnoco6rocts monumare npuuimnel | 14 | chopmuposannocTs YMEHUH
YCTOMYMBOCTH M IPOJYKTHUBHOCTHU OOBSICHATH pe3yJbTaThl
KUBOM  TIpUPOJBI, IIyTH ee OMOIOTUYECKUX JKCIIEPUMEHTOB,
U3MEHEHHUS oJt BIIUSTHUEM pemars JJIEMEHTapHbIE
AHTPOIIOTEHHBIX ¢baxTopoB, Ouosornyeckue 3a/1a4y;
CMOCOOHOCTh K CUCTEMHOMY aHAIIU3yY c(OpMUPOBAHHOCTD COOCTBEHHOM
rJ100aIbHBIX 9KOJIOTMYECKHUX MO3ULUU 1o OTHOLIEHHIO K
npo0ieM,  BOIPOCOB  COCTOSHMSA O6uonornyeckoi UHpOpMaLIUH,
OKpyKalollen cpelibl u MI0JIy4a€MOM M3 pa3HbIX MCTOYHHUKOB,

3



PalMOHAaIbHOTO HCIIOJIb30BaHUs
IIPUPOJIHBIX PECYPCOB

r100aIbHBIM IKOJIOTUYECKUM
npoOJeMaM U MyTIM UX PEIICHUS

MIIS

yYMEHHE 000CHOBBIBATH MECTO H POJIb
OHOJIOTHYECKUX 3HAHUH B
MPAKTUYECKOU JIeATETLHOCTH JIFOICH,
pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHH; ONpENeNsiTh >KUBBIE
OOBEKTHI B TMPHUPOJAC; TMPOBOJUTH
HaOJIIONEHUST 3a DKOCHUCTEMaMH C
LIEJIBI0 MX OIMCAHHUS U BBISBICHHUS
€CTECTBCHHBIX W  aHTPOIOTEHHBIX
H3MCHCHUM; HaXoUThb Hu
aHaIM3UpoBaTh  MHEGOPMAIMIO O
JKUBBIX 00BEKTAX

MII6

CIIOCOOHOCTh MIPUMEHSTD
OMOJIOTUYECKHE W HKOJIOTHYECKHE
3HAaHUS IS aHauM3a TPHUKIATHBIX
npooieM X035IHCTBEHHOMN
JeSITEITbHOCTH

MIT7.

CIIOCOOHOCTh K CaMOCTOSITEIbHOMY
TPOBEJICHUTO HCCIEIOBAHNH,
MMOCTAHOBKE E€CTECTBEHHO-HAYYHOI'O
JKCIIEPUMEHTA, HCIOJIb30BaHUIO
MH(OPMALMOHHBIX TEXHOJOTUH s
pelieHus Hay4YHBIX u
npohecCHOHANTBHBIX 3a71a9




2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI
2.1. O0beM JUCHUILUINHBI U BU/bI y4eOHOH padoThl

O0bem B yacax

dopma 00yueHus
Bua yueoHoii paGoThl

Ounas

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl THCHUTIIMHBI 72
B T.4. B (popMe NPAKTHYECKOH MOATOTOBKH -
BT. U..
TEOPETUYECKOE 00yICHNE 36
MPAKTUIECKHUE 3aHATHS 36
CamocTosiTe1bHAs1 paboTa -

IIpome:xyTouHast arrecTanus — AuddepeHunpoBaHHBIN 3a4ET




2.2. TemaTnyeckui IjiaH u coaepiKaHue TUCIUIIJINHBI

2.2.1. TeMmaTn4yecKkuii IUVIaH M coieprKaHue JMCHUILJIMHBI 10 04HOH GopMe 00yUueHHs

O0beM, akaja. 4
/ B TOM 4yHcje B
dopme
NPAKTHYeCKOM
MOJAr0TOBKH,
akan 4

Koapl
pe3yJbTaTOB
OCBOEHHS

Conep:xanne y4eGHOro MaTepuaia u
(opMBI opranu3anum aesaTeJIbLHOCTH
odyuaromuxcs

HauMmeHoBaHue
pa3nesnoB U TeM

1 2 3 4

BBenenue 2

Tema Beenenue. | Conep:xanue 2 MIT1
O0bexkT wu3y4yenus | 1.O0ObeKT u3yueHHs OMOJIOTHH —
onosioruu — | ’xuBag  mpupoja. [TpusHaku Il
JKUBAsi IPUPOJA. KUBBIX  OpPraHU3MOB W WX
MHOT000pa3ue. YpoBHeBas
OpraHu3anus *XUBOW MHPUPOIBI U
SBOJIIONMUA. MeTonpl IO3HAHUSI 2
JKUBOW  TNPHUPOJBI. 3Ha4eHHe
Oouonorun npu OCBOECHHH
npodeccuii ©  CIEeHATBHOCTEH
CpeIHEro npodeccuoHanbHOTO
o0paszoBaHUsI.

Pazgea 1. YueHue o KJeTrke 12

Tema 1.1 Conep:xanmne 2 MII2
Xumuveckas 2. Knerka — onemeHTapHas
OpraHmu3anus JKMBasi CHCTeMa MW  OCHOBHAas 2
KJIETKH CTPYKTYPHO-(YHKITMOHATbHAS
eMHULIA BCEX KHUBBIX 2
opranu3moB. Kpartkas wucrtopus
U3y4eHUs KJIETKH. XHUMHUYECKas
OpraHu3aIus KIETKHU.

3. Opraaundeckue u
HEOpPraHu4ecKue BEILIECTBA
KICTKH W JKUBBIX OPraHU3MOB.
benku,  yrieBoabl,  JIAMUIBIL,
HYKJICMHOBBIC KUCJIOTHI U UX POJIb
B KJICTKE.

Tema 1.2 Ctpoenue | Conepixanue 4 MII7
u pyukuuu kieTkn | 4. [Ipakruyeckoe 3ansiTue Ne 1
HaGnronenue KIETOK pacTeHWil u I13
’KMBOTHBIX II0J] MHMKPOCKOIIOM Ha
TOTOBBIX  MHUKpOIIpernaparax ¢
ONKMCAaHUEM UX CTPOCHHS.
IIpokapuoTHueckue u
9YKapHOTUYECKUE KIETKH. BUpych
KaK HEKJIEeTOuHas (opma XKU3HU U
ux 3HaueHue. bops0a ¢ BUpyCHBIMU
3aboneBanusimu  (CIIMJ u  gp.)
[uronmnasma u KJIETOYHAas
MeMmOpaHa. OpraHoubl KJIETKH.




5. IlpakTnyeckoe 3ansitue Ne 2
[IpuroroBieHue U onucaHue
MHUKpOIIpEenapaToB KIIETOK
pactenuii CpaBHEHHE CTPOCHHUS
KJIETOK PACTEHHI U KMBOTHBIX 10
TOTOBBIM MUKpOTIpENapaTam.

Tema 1.3 Oomen
BELIECTB U
npeBpamieHue
IJHEPrUHU B KJIETKe.

Conepxanue

6. IlpakTnyeckoe 3ansaTHe Ne 3
W3yauth W OaTh CpaBHHUTEIBHYIO
XapaKTePUCTUKY IUIACTUYECKOTO M
SHEPreTHYecKoro oOMeHa.
Crpoenue u (yHKIIMH XPOMOCOM.
JHK — HOCHTENh HACTEACTBEHHON
unpopmanuu. Pemmukanus JIHK.
I'en. I'eneTnueckuit KOJI.
buocunTes 6enka.

Pemenue 3anau (permkanus JJHK,
cuHTe3 Oernka)

MII 7
114

Tema 1.4
KU3HEeHH Db UK
KJETKH.

Conep:xanue

7. Knerku m ux paszHooOpasue B
MHOTOKJIETOYHOM OpraHusme.
Juddepenunponka KJIETOK.
Kierounass  teopuss ~ crpoeHus
oprann3moB. Muto3. Llutokuues.

Pa3nen 2. Opranusm.

Pa3zmHoxenue n HHIAUBUAYAJIBHOC

Pa3BUTHE OPTraHNU3MOB.

Tema 2.1
Opranusm — eauHoe
nejoe

Conep:xkanue

8. IlpakTnueckoe 3ansTue Ne 4
WN3yunts M 1ath CpaBHUTEIHHYIO
XapaKTEePUCTUKY MeH03a U MUTO3A.
Mmuoroo0pasue OpraHu3MOB.
PazmHOoxeHne  —  BakHeHmee
CBOMCTBO  JKHMBBIX  OpPraHH3MOB.
Meiio3. OOpa3oBaHHE IOJOBBIX
KJIETOK U OIUIOZOTBOPEHUE.

9. MpakTHyeckoe 3ansaTue Ne 5,
W3yuuth © JaTh CpPaBHHUTEILHYIO
XapaKTEePUCTUKY MOJIOBOT'O u
0ecIonoro pa3MHOKEHHS.

MII3
12

Tema 2.2
NuauBuayaabHoe
pa3BUTHE OpPraHu3Ma

Conep:xanue

10. IIpakTnueckoe 3ansiTue Ne 6.
BrisiBnenue u ONMCaHue
NPU3HAKOB CXOJCTBA 3apOJIbIIIEH
YeJIOBEKa M JAPYTUX MO3BOHOYHBIX
KaK JI0Ka3aTeJIbCTBO ux
SBOJIIOLIMOHHOTO POJICTBA.

MII4
14

Tema 2.3
HNupuBuayansHoe
Pa3BHTHE YeJIOBEKA.

Conepxanue

11. IIpakTnyeckoe 3ansaTue Ne 7

N3yuuth PEnpoyKTUBHOE
310poBbE. BBISBUTH MOCHEICTBUSL
BIUSHUSL ~ QJIKOTOJIs, HHUKOTHHA,
HapKOTHYECKUX BEIIECTB,

MII4
14




3arpsAASHCHUA CpCbl Ha Pa3BUTUC
YCJI0BCKaA.

Pasznen 3. OCHOBEI FTeHETHKH U CeJICKIMH

20

Tema 3.1 OcHOBBI
y4eHHs 0
HACJIEeACTBEHHOCTH H
u3menuusoctu Tema

Conep:xkanue

10

12. l'eneTnka — HaykKa o
3aKOHOMEPHOCTAX
HACJICACTBECHHOCTHU U
VU3MEHYMBOCTH OPraHU3MOB. .
MeHaeabp — OCHOBOIIOJIOKHHK
TreHeTHKH. | 'eHeTmueckas
TEPMUHOJIOTHSI U CUMBOJIHKA.
3aKOHBI T€HETUKH, YCTAHOBJICHHBIC
I'. Menaenem.

13. MIpakTnyeckoe 3ansitue Ne 8
CocraBiieHH€ MTPOCTEUIINUX CXEM
MOHOTHOPHUHOTO ¥ TUTUOPHUIHOTO
CKpEIINBAHUS

14. MouorubpuaHOe U
JUTUOpUIHOE CKpeUIBaHUE
XpOMOCOMHAsI TEOPUS
HacleICcTBeHHOCTH. [ 'eHeTuka
noJa. CrielieHHOE ¢ OJIOM
HacleI0BaHUE

15. 3HaueHne reHeTUKH IS
CEJIEKIIMU U MEIUIUHEIL.
Hacnencrsenusie 001€3HM
YeII0OBeKa, UX MPUYHHBI H
npouIaKTHKA.

16.IIpakTn4yeckoe 3ansiTue Ne 9
Pemenue reneTnueckux 3aaa4y

MII2
112

Tema 3.2
3akoHOMepHOCTH
U3MEHYUBOCTH

Conep:xanue

17. HacnencrBennas, 1507051
FeHOTHUITHYECKAs], U3AMEHYHUBOCTD.

18.IlpakTnueckoe 3ansitue Ne 10.
AHanuz (heHOTUTTHYECKOU
U3MEHUYUBOCTH.

MonudukanronHas, W
HEHACJIeICTBEHHAs!, U3MEHUYHUBOCTb.

19.1IpakTnuyeckoe 3ansitue Ne 11.
BrisiBnenue MYTareHoB B
OKpYy)Kalolllel cpelle U KOCBEHHas
OIIEHKA BO3MOXHOTO WX BIIMSHUS
Ha OpraHu3M.

20. I'eHeTHKAa YeJI0OBEKA.
[eHeTHKa i1 MEIULIMHA.
MatepuanbHbIe OCHOBEI
HACJIEACTBEHHOCTH 31
M3MEHYNBOCTH.

MII6

114




Tema 3.3 OcHOBBI
CeJIeKIMH PACTEHH,
KHUBOTHBIX U
MHMKPOOPraHu3MoB

Conep:xkanue

21. T'eneTnka — TeOpeTUYECCKAS
OCHOBA cesiekiuu. Yuenue H.W.
BasuiioBa o neHTpax
MHOT000pa3usi U MPOUCXOKACHUS
KyJIbTYPHBIX pacTeHuil. OCHOBHBIC
METOIbI CETICKINH: THOPHIU3AIIs
U UCKYCCTBEHHBII 0TOOP.
buoTexnonorus, ee JOCTIKEHUS U
NEePCIEKTHBBI PA3BUTHUS

MII6

114

Paznen 4. [Ipoucxoskienne U pa3BUTHE KU3HU HA
3emuie. IBOJIIOLIMOHHOE YUYCHHE.

12

Tema 4.1
IMpoucxo:xxaeHue u
HaYaJbHbIE dTaNbl
pa3BUTHS KU3HU HA
3emure.

Conep:xkanue

22. TlpakTnueckoe 3aHsATHE No
12

AHanu3 W OLEHKa pa3jINyYHbIX
TUIOTE3 MPOUCXOKICHUS )KUZHU.

VYcnoxHeHne KUBBIX OPraHW3MOB
B mporecce IBOJIIOLUH.
MHuorooOpa3ue XKHBOTO MHUpa Ha
3emsie W COBPEMEHHas  €ro
OpraHu3anysi.

MIl4
2

Tema 4.2 HUctopus
pa3BUTUSA
3BOJIIOLIMOHHBIX
uaei.

Conep:xkanue

23. 3nauenue pabot K. Jlunnes,
K.b. Jlamapka B  pa3BUTHH
SBOJIIOIIMOHHBIX uuaeu B
OMOJIOTHH. DBOIIOLIMOHHOE
y4YeHUE 4. HapBuHa.
EcrectBennpiii  oTO0p.  Poimb
3BOJIFOIIMOHHOTO yueHust B
(hopmupoBaHUU COBpEMEHHOMU
€CTECTBEHHO-HAYYHOH  KapTHUHbI
Mupa

MII2
I12

Tema 4.3
MakposBoJiouus u
MAaKpPO03BOJIIOIHA

Conep:xanue

24, Konuenmus BUJA, €ero
KPUTEPUHU. [Nomynsauus —
CTPYKTypHasi €JMHHIIA BHUIA H
SBOMIONMH.  JIBIDKyIIME  CHIIBI
sBommoni. CHHTEeTHYecKas: Teopust
IBOJTIOIUH. Maxpo3BoTIOIHS.
CoBpemMeHHbIE TPEACTaBICHUS O
BU000pa30BaHUH (C.C.
Uersepukos, N.W. [lImaneraysen).

25. IlpakTuyeckoe 3ansitue Ne 13
Omnucanue ocobel OQHOr0 BHUIA 110
MOP(OTOTHUECKUM KPUTEPHSIM.

26. IIpakTuyeckoe 3ansaTue Ne 14
Onucanue MIPUCTIOCOOICHHIA
OpPraHM3MOB K pa3HbIM Cpeaam
(BOIHOW, Ha3eMHOH, BO3AYIIHOMH,
TMOYBEHHOMN).

217. MakposBotonusi.

MII2
IT1




JlokazarenbcTBa SBOJIIOLIUH.
OcHoBHbIE HaIpaBJICHUS
HBOJIIOLIMOHHOTO nporpecca.
buonornueckuidi  mporpecc U
OMOJIOTUYECKHI perpecc

Pasznea S. IlpoucxoxkaeHue yeJoBeKa

Tema 5.1

Conep:xkanue

AHTpomorenes.

28. DBOJIIOIUS MIPUMATOB.
CoBpemeHHbIE TUIIOTE3BI 0
POMCXOXKIACHUT YeJloBeKa.
Jloka3zaTenbcTBa pojCTBa YeJIOBEKa
C MJICKOTIMTAIOIIMMH KHBOTHBIMHU.

29. IlpakTuyeckoe 3anstue Ne 15
AHanu3 W OIEHKa pPa3IMYHBIX
TUIOTE3 0 MIPOUCXOKACHUN
4eJI0BEKa.

30. DTanbl 3BOJIIOIUMN YETIOBEKA.

MII2
112

Paszgen 6. OcHOBBI IKO

JIOTUH

Tema 6.1 DkoJiorus
— HAayKa 0
B3aHMOOTHOIIEHUAX
OPTraHU3MOB MEXKIY
c000ii u
OKpYy:Kaloulen
cpenoi.

Conep:xkanue

31. Dxosormveckne (aKkTOphI, WX
3HAUYEHHE B JKU3HH OPraHU3MOB.
DKOJIOTMYECKUE CUCTEMBI.

32. BumoBast U mpocCTpaHCTBEHHAS
CTpYKTypa »KocucTeM. [lumieBbie
CBSI3M, KPYTFOBOPOT BEHIECTB M
IpeBpalIeHue SHEPTUH B
9KOCUCTEMAX.

33. IlpakTnuyeckoe 3ansaTue Ne 16
Onucanue u MPAKTUYECKOE
CO3/1aHKe HCKYCCTBEHHOU
9KOCHUCTEMBI (axkBapuym).
CpaBHUTENIBHOE OIMCAaHUE OJHOMI
U3  E€CTECTBEHHBIX  MPUPOTHBIX
cucteM (HampuMmep, jieca) U KaKou-
HUOY/b arpo3KOCHCTEMBI
(Hampumep, MIIEHUYHOTO MOJIA).

MIIS MIT7
na

Tema 6.2 buocdepa
— riiofajabHan
KOCHCTEMA

Conep:xkanue

34. IlpakTuyeckoe 3ansaTue Ne 17
CocraBieHre CXeM KpyroBOPOTOB
OMOTEHHBIX JJIEMEHTOB.
KpyrosopoTt BOKHEHIIIUX
OMOTEHHBIX 3JIEMEHTOB (Ha
npuMepe yriepoja, a3oTa u Ip.) B
o6uocpepe.

MIT7
I13

Tema 6.3 buocdepa
U YeJIoBeK.

Copep:xanne

35. lIpakTHyeckoe 3ansiTHe Ne 18
«Onucanue AHTPOIIOTEHHBIX
W3MEHEHUN B €CTECTBEHHBIX
MPUPOJHBIX JaHAmadTax CBOEH
MECTHOCTI.

N3menenus B ouocoepe.

IlocneacTBus JACATCIIBHOCTHU

MIIS
I13

10



YeloBeKa B OKpYKaloIIel cpene.
Bo3neiictBue  mpoHU3BOJICTBEHHOM
JEATEIbHOCTH Ha OKPYXAIOIIYIO
cpeny B obmactu cBoel Oymymiei
npodeccuun

Pazgea 7. buonuka 2
Tema 7.1 buonuka Copaep:xxanme 2 MIT7
KaK 0/1HO U3 36.  PaccmoTpenme — OMOHMKOM 114
HANPaBJICHUH 0COOEHHOCTEH
Guosorun u Mopdodu3roIornIecKoi
knbepreTHKn. OpraHM3alyuy KUBBIX OPraHU3MOB U )
WX HWCIIOJNB30BAHUS IS CO3JaHUS
COBEPIIICHHBIX TEXHUYECKUX
CUCTEM M YCTPOMCTB IO aHAJIOTHH C
JKUBBIMHU CHCTEMAaMHU.
HpOMe)RyTO‘lHaH arrecranusa
Bcero: 72
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3. YCJIOBUSA PEAIM3ALIMU JUCHUIIJIMHBI
3.1. Jlna peanu3alMyd OpOTpamMMbl JUCHHUIUIMHBI JTOJDKHBI OBITH MPETYCMOTPEHBI
CJIEAYIOIINE CIELUAIbHBIE TIOMELCHHS:
Kabuner, ocHaienHnslii B coorBeTcTBuU ¢ M. 6.1.2.1 oOpa3zoBarenbHON mporpamMmsl 10
cnenuanbHocTH 23.02.07 TexHuuyeckoe 00CIyKUBaHUE U PEMOHT aBTOTPAHCIOPTHBIX CPE/CTB.

3.2. UudopmanuonHoe odecrneyeHne peaau3auuu NporpaMmbl

JUia peanuszanuu nporpamMMmbl OMONIMOTEUHBIH (OHI 00pa30BaTENIbHON OpraHu3aluu
YKOMITJICKTOBAH MEYaTHBIMU W/WJIH DJEKTPOHHBIMH 00pa30BaTeIbHBIMU U MH()OPMAIIMOHHBIMHU
pecypcamu, it obecriedueHnst 00pa30BaTEILHOTO MpoIiecca.

3.2.1. OcHOBHBIE IEYaTHBIE U3TAHUS
[TeyatHbIX M3AaHUN HET

3.2.2. OcHOBHbBIE 3JIeKTPOHHbIE U3TaHUS
1. AxwmenoBa, T. U. buonorus: yue6Hoe nocodue / T. 1. Axmenona. - Mocksa: PI'VII, 2020. -
150 ¢ - ISBN  978-5-93916-859-5. -  Tekcr:  oamektponbii. -  URL:
https://znanium.com/catalog/product/1689573. -Pexxum mocTyma: 1o MOAIHCKE.
2. AmnppeeBa, T. A. buonorus: yuebnoe mocodue / T.A. AngpeeBa. — Mocksa: PHUOP :
NH®PA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - Tekct: amekrponnbiii. - URL:
https://znanium.com/catalog/product/1209230. — Pesxum gocTyma: mo mo/ImucKe.
2. 3axapos, B. b. buonorus : yaeonuk ans 10-11 kiraccoB 00meo0pazoBaTeIbHBIX OpraHu3anni
: 6azoBblil ypoeHb / B. b. 3axapos, H. . PomanoBa, E. T. 3axapoBa; mox pen. E. A.
KpukcynoBa. - Mocksa : Pycckoe cnmoBo - yaeOHuk, 2021. - 352 c. (®I'OC. NnHOBanmoHHas
mkona) - ISBN 978-5-533-01425-0. - Tekcr : anekrponnsiit / ObC "KoHncynbrant cryaenta" :
[caiir]. - URL : https://www.studentlibrary.ru/book/ISBN9785533014250.html . - Pexum
JOCTYTIA : MO MOJIHCKE.

3.2.3. JlonoJTHUTEIbHbIE HCTOYHHUKH

1. ITpupona. — Mocksa : Hayka PAH, 1912. — . — Beixoaut exxemecsiado. — ISSN 0032-874X. —
TeKCT : HemoCpeICTBEHHBIH.

2. YeoOnimes, H. B. buonorus. CnipaBounuk / Ueosimes H. B., I'y3ukosa I'. C. , JIazapesa IO. b.,
Jlapuna C. H. - Mocksa : [DOTAP-Menua, 2011. - 416 c. - ISBN 978-5-9704-1817-8. - Tekcr:
AIEKTPOHHBIN /l ObC "KoHcymnbpTanT CTYyJICHTa»: [caiiT]. - URL.:
https://www.studentlibrary.ru/book/ISBN9785970418178.html. -Pexxum goctyma: mo mOmKCKe.
3. @enepanbhblii 3akoH «OO0 oxpanHe okpyxkawomei cpeas» oT 10.01.2002 Ne 7-®3, ¢
W3MEHEHUSMU M JIOTIOJHEeHUsAMH: TpuHAT ['ocyaapctBenHoit ymoit 20 nexabps 2001 roma. —
Tekct: anekTpoHHbIN / KOHCYNBTAaHT IJIIOC: CIIpaBOYHAas MpaBoBasi cuctema. — Mocksa, 1997. —
3ari. ¢ TUTYJ. DKpaHa.

4. CoBpemenHble mpodeccroHanbHbie 6a3bl qanHbiX (DMOC OMI'AY-Moodle).

5. CnpaBounas [IpaBosas Cucrema KoncynsrantlLmtoc.

6. DNeKTPOHHO-OMOIMOTEUHasl CUCTEMA U3/IaTeNIbCTBA «JIaHby.

7. DNeKTpOHHO-OMOIMOTeUHas CUCTeMa «Znanium.comy.

8. DnekTpoHHO-0nbnMoTeuHas cuctema « KOHCYIbTaHT CTyIEHTa.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

PesyabTaTsl 00yyeHus

Kpurepun onenkn

MeToabl OLIEHKH

Hpe}IMeTHbIe pe3yabTarThl:

C(OPMHUPOBAHHOCTh TPEACTABICHUN O pPOIH H
MecTe OMOJIOTUN B COBPEMEHHOW HAYYHOW KapTHUHE
MHpA; ITIOHUMAaHHE posn Ouosnoruu B
dbopmMupoBaHMM Kpyroszopa " (QYHKIHOHAIBHOU
IPAMOTHOCTH JUIsl pENIEHUS TPAKTUYECKHUX 3a]1a4

BJIAJICHUE OCHOBOINOJIATAIOIIMMU TOHATUSAMH U
MPEACTABICHUSAMA O  JKMBOM  NIpUpPOAE, €€
YPOBHEBOM OpraHU3allMd U HBOJIIOLUN; YBEPEHHOE
M0JIb30BaHUE OMOJIOTUYECKOM TEPMUHOJIOTHEH U
CUMBOJIMKOU

BJIJICHUE  OCHOBHBIMM  METOJAaMU  HAy4YHOTO
MO3HAHUS, HCIOJIb3YeMBbIMU TPU OHMOJIOTMUECKUX
UCCIIEIOBAHUSAX KHUBBIX OOBEKTOB U 3KOCHUCTEM:
OIIMCAHUEM, N3MEPEHHEM, IIPOBEJACHUEM
HaOJI0ICHUI; BBISIBJIICHHE )51 OIIEHKA
AHTPONOI€HHBIX U3MEHEHUIN B IPUPOJIE

c(hopMUPOBAHHOCTH YMEHUI OOBSICHATH
pe3yiabTaThl  OWOJIOTUYECKUX  IKCIIEPUMEHTOB,
pemaTh d3JeMEHTapHbIC OHOJIOTHYECKHE 3aauu;
c(hOpMUPOBAHHOCTh COOCTBEHHOW TIO3WIIUU  TIO
OTHOIIIEHUIO K OWOJOTHYECKOW HWH(OpMaIINH,
MOJTy4aeMO#l U3 pa3HbIX MCTOYHHKOB, INI0OATBHBIM
HKOJIOTUYECKUM TpoOIeMaM | MyTsIM UX PElICHUs

Onenka  «OTJIM4YHO». 3a
riyookoe U MIOJIHOE
OBJIaJIeHUE coJiep )KaHuEeM
yuebHOro  Mmartepuaia, B
KOTOPOM oOyuarouuiics
OpHUEHTHpYETCH,

HOHATUHHBIM arraparoM,
AKIEHTOJIOT HYECKIM u
op¢osMUIECKUM

MUHHUMYMaMH, 32 YMEHHUE
HaXOIUTh W HCIOJH30BAThH
UH(pOPMALIUIO.

Onenka «xopomo». Ecnu
00yJaronIuiicss TIOJIHO OCBOMII
yueOHBI MaTepuall, BiaJeeT

MOHATUHNHBIM anmnapaTom,
AKI[EHTOJIOTHYECKUM u
op¢odTUIECKIM
MUHHUMYMaMH,
OPUEHTHPYETCSI B U3YYEHHOM
Marepuaie, rPaMOTHO

u3jaraetT OTBET, HO B €ro
dbopmMe HMEIOTCS OTACIbHBIC
HETOYHOCTH.

OrneHka
«Y/IOBJIETBOPUTETHLHOY.
Ecin oOyyJaronuics
OOHapy)KMBaeT 3HAHUSA U
[TIOHUMaHUE [TOJIOKEHHOTO
y4eOHOTO Marepuana,
MTOHATHIHOTO armapara,
AKI[EHTOJOTHYECKOIO u
ophosmHIecKoro

MHHHUMYMOB, HO H3JIaraetr ux
HETIOJIHO,
HETOCIIeI0BATENBHO,
JIOIyCKaeT HETOYHOCTH B
OTIpPENECNICHUN TIOHSTHH, He
ymeeT JI0Ka3aTeIbHO
000CHOBATh CBOM CYXICHUS.

Onenka
«HEYHOBJICTBOPUTEIbHO.
Ecnu oOyuaromumiics umeer
pa3po3HEHHBIE,
OecCUCTeMHBIC 3HAHHUS, HE
YMEET BBIACIATH TIJIABHOE U
BTOPOCTENIEHHOE, JIOIYCKAeT
OMOKM B OMNpeJeleHuu

—  YCTHBIE u
IIACbMEHHBIE
OIIPOCHI Ha
TEOPETUYECKUX  H
IIPaKTUYECKUX

3aHATUAX (BXOIHBIC
U (pOHTANbHbIE);

—  CeMHHaphl,
MPaKTUYECKUE
3aHATUS;

—  B3aWMHBbII
KOHTPOJIb npu
paboTe B mapax u
MaJIbIMU TPYIITaMHU;
—  CaMOKOHTPOJIb
TEOPETHIECKUX
3aHATUH U MPOBEpPKA
CaMOCTOSITEIbHOMN
BHEAYJIUTOPHOU
paboTHI;

—  HabmonmeHue,
MHTEpIIpEeTALHS
pe3yabTaToB u
AKCIEpTHAsl OlLIEHKa
JESITEIbBHOCTH
oOydJaronmuxcsi  Ha
MPAKTHYECKUX u
TEOPETUYECKUX
3aHSATHUSIX;

- 10 3aBEpUICHUIO
Kypca IpPOBOIUTCS
nuddepeHIIUPOBAH
HbIH 3a46T B
pamKax
MIPOMEXKYTOUHOU
aTTecTaluu
CTYJCHTOB
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MMOHSATHUH, HCKaXXaeT Hux

CMBICH, OECHOpPSIOYHO |

HEYBEPEHHO u3Jaraet

MaTepHal.
MeTanpe/MeTHbIe Pe3YIbTATHI: OmeHka  «OTJIHMYHO».  3a | - TECTUPOBAHHE;

rIyooKoe u MIOJTHOE | -BBITIOJIHEHHE
OCO3HAHME  COLMAIBHOM  3HAYMMOCTH  CBOEH | opjanenne COJlepKaHIEM | KOHTPOIBHBIX PaboT
npodeccnn/CrenHanbHOCTH, 00MajaHue | yyeGHoro  Marephana, B | 110 TEMaM MPEAMETa;
MOTHBALMEH K OCYIIECTBJICHUIO | koTOpOM 00ydJaronuiics | - peleHue 3aaay;
podecCHOHABHON IeATEITPHOCTH OPHEHTHDYETCH, - ompoc o
NOBBIIEHHE  MHTEINIEKTYATbHOTO  ypOBHA B | HOHATHHHEIM anmaparoM, | MHAUBHUIYaTIbHBIM
OpolEecce M3Y4eHUs OMOJOTUYECKHX — sBjeHui; | AKICHTOJOTHICCKAM u | 3aJIaHuAM,
BBIJIAIOLINXCS JOCTHKEHUNA OMOJIOTMH, BOILEIIINX opbosnIIecKuM } HPaKTHICCKUC
B OOLIEYE/OBEYECKYI0 KYIBTYPY; CIOKHBIX 1 | MUHAMYMamH, 33  yMeHHe paboThl (oueHka
[POTHBOPEYMBBIX IIyTEH pPa3BUTHs COBpeMEHHBIX | HAXOAUTH M - HCIOJB30BAThL | PC3YIbTATOB
HAYYHBIX B3IULIIOB, HJEH, TEOPHi, KOHIIEITIHH, MH(DOpPMAIIHIO. BBIIIOJIHCHHA
TMIIOTe3 (O CYMHOCTH M TPOMCXOM/ICHHM ku3Hu, | OUCHKA  «X0pomio». ECiu | MpakTHHeCcKHuX
4yejoBeKa) B Xojae paboTel ¢ pa3IMYHBIMU 06}"13}01“‘1“17“”‘ TIOJIHO OCBOMII | paboT)
MCTOYHHKAMH MH(OPMAIHH y‘I@6HBIfI MaTepHal, BIaJIeeT | -POMEKYTOTHAsS

HOHATUHHBIM anmapaToM, | aTTecTalus:
CMOCOGHOCTh  OPTaHM30BBIBATE  COTPYAHHYECTBO | qxr{eHTOTOrHICCKIAM 1 | muddepenuuposan
CIMHOMBIIUICHHHKOB, B TOM  9HCIE  C | ondhosmuueckum HBII 3296T
UCIIOJIb30BAHUEM COBpeMeHHLIXvI/IH(i)OpMaHI/IOHHO- MUHUMYMAMH,
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA OPHEHTHPYETCS B H3YUECHHOM
CIOCOOHOCTh MMOHUMAaTh MPHHIIUIIEI ycTOHYMBOCTH | MAaTEPHAIC, IrpamMOTHO

U TPOJYKTUBHOCTU JKUBOW TPHUPOMBI, TYTH ee
W3MEHEHHsI TI0J] BIHMSHHEM  aHTPOTIOTCHHBIX
(hakTOpoB, CIOCOOHOCTh K CHCTEMHOMY aHAIU3y
rJI00ABHBIX 3KOJOTHMYECKHX TMPOOJIeM, BOIPOCOB
COCTOSIHUSI OKPY’KAIOIIeH Cpellbl U PAllMOHAIBHOTO
WCIIOJIb30BAHUS IPUPOIHBIX PECYPCOB

YMCHHE 000CHOBBIBATH MECTO u POJIb
OHOJIOTHYECKUX 3HAHUH B MIPAKTHYECKON
NESATCILHOCTH  JIFOJICH, Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHH; ONpPEACNATh KHUBbIE OOBEKTHI B
HIPUPOJIC; IIPOBOIUTH HaOII0IeHHS 3a
9KOCHCTEMAMHU C IEIBI0 UX ONMCAHUS U BBISIBIICHHS
€CTECTBCHHBIX M aHTPOIIONCHHBIX H3MCHCHHIA,
HAXOJUTh ¥ aHAJTU3UPOBATh HH(POPMAIIMIO O KUBBIX
00BEeKTax

CIIOCOOHOCTH MMPUMCHATDH OHOJIOTHYECKHUE n
OKOJIOTMYCCKUE 3HaHUA TSI aHalin3a IMPUKIAIHBIX
HpO6JICM XO3SMCTBEHHOM AEATEIbHOCTH

CIIOCOOHOCTh K CaMOCTOSITENIbHOMY TPOBEICHHIO
HCCIeA0BaHUM, MOCTAHOBKE €CTECTBEHHO-HAYYHOTO
AKCIIEPUMEHTA, MCIOIb30BAHUIO0 HHPOPMAITHOHHBIX
TEXHOJOTHI Ui  pelieHHus  Hay4YHbIX U
npodeccHoHaNbHBIX 3a7a4

u3JaraeT OTBET, HO B €ro
dbopMe HMEIOTCS OTACITbHBIC
HETOYHOCTH.

OrneHka
«yI0BJIETBOPUTEIHLHO.
Ecin oOyyJaronuics
OOHApy)KMBAeT 3HAHUSI U
IIOHHUMAaHUeE 0JIOKEHHOTO
y4eOHOTO Marepuania,
MOHSATHIHOIO arrapara,
aKIEHTOJIOTHYECKOTO H
op¢O3MUIECKOTO

MHHHUMYMOB, HO H3JIaraetr ux
HETIOJIHO,
HETOCIIEI0BATEIBHO,
JIOIyCKaeT HETOYHOCTH B
OTIpPENENICHUN TIOHSTHH, He
ymeeT JI0Ka3aTeIbHO
000CHOBATh CBOM CYX/ICHUS.

Onenka
«HEYHOBJICTBOPUTEIbHO.

Ecnu oOyuarommiics uMeeT
pa3pO3HEHHBIE,
OeccucTeMHBbIe

3HaHuA, HC
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yMEEeT BBIJCHATh TJIaBHOE WU
BTOPOCTETNICHHOE, JOIMyCKAeT
OmMOKM B  OINpENeICHUU
MMOHSATHUH, HCKaXXaeT Hux
CMBICH, OecnopsiouHo U
HEYBEPEHHO u3Jaraer
MaTepuall.
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COJIEPYKAHUE

1. OBIIUE ITOJIOXXEHMA

2. OKUJAEMBIE PE3VJIbTATbHI U3YUEHUA

3. PACITIPEJJEJIEHME OUEHUBAHW A PE3VJIBTATOB OBYUYEHUWA U TUIIOB
OLIEHOYHbBIX MATEPHAJIOB I10 JIEMEHTAM 3HAHUI 1 YMEHUIA

4. METOJIMMECKUE MATEPUAJIBI JJ151 OLIEHKW 3HAHUI, YMEHUI
5. [IOKA3ATEJIM OLIEHKU PE3YJIbTATOB OCBOEHUA JUCHUITIJIMHBI



I. OBIIUE ITOJIOXKEHUA

1. ®oun ouenounsix cpeAactB (manee — DPOC) npegHazHaueH i KOHTPOJISI U OLICHKHU
00pa3oBaTeNbHBIX JOCTIKEHUI 00yJaromuxcs, 0OCBOMBIIMX nporpammy aucuuiuiiael OO/ 10
buonorus

2. ®OC BKIIOYAaET OIEHOYHbIE MaTepHalbl ISl TPOBEIACHUS TEKYIIEro KOHTPOJIS |
MIPOMEKYTOYHOH aTTecTanuu B opme audhepeHIMpoBaHHOTO 3a9ETa.

3. ®OC mno3BOJsE€T OLEHUBAaTh 3HAHWS, YMEHMs, HaIpaBlieHHble Ha (QOpMHUpPOBaHUE
KOMIIETEHIIU .

4. ®OC pa3paboTaH Ha OCHOBAaHUM IOJIOXKEHUI OCHOBHOM 00pa30BaTEIbHON MPOrpPaMMBbI 1O
cnenuanbHocTH 23.02.07 TexHuueckoe oOCIyKMBAaHWE U PEMOHT aBTOTPAHCIIOPTHBIX CPEICTB
mucuuruinael OO/, 10 bruonorus.

5. ®OC sBasiercst 00s13aTeNbHBIM 000CO0JIEHHBIM MPHIIOKEHUEM K pabodeil mporpaMme.



1. OOKUJAEMBIE PE3YJIbTATBI U3YUYEHUA

PesyabTaTsl 00yyeHus

(OCBOCHHLIe YmMEHud, YCBOCHHBIC 3H3HI/IH)

IMoka3aTe/u olleHKH 00pa30BaTeIbHBIX
pe3yJbTaToOB

Hpe}lMeTHble pe3yabTarhl:

c(OPMHUPOBAHHOCTH MPEICTABICHUA O POJH H
MecTe OHOJIOTHM B COBPEMEHHOH HaydHOM
KapTUHE MHpA; MOHUMAHUE POJIM OUOJIOTHU B
(dbopMHUpoBaHUU Kpyrosopa "
(YHKIIMOHATBHOM IPaMOTHOCTH JJISl PELICHUS
MIPAKTHYECKHX 3a/1a4

BJIAJICHUE OCHOBOIIOJIAratOIIMMH MOHATUAMHA U
MPEJCTAaBICHUAMU O JKABOM MOpPHUPOJE, €€
YPOBHEBOM  OpraHM3alii ¥ DBOJIOLIMU;
YBEPEHHOE  MOJIb30BaHME  OMOJIOTHYECKOM
TEPMHUHOJIOTUEH M CUMBOJIMKOM

BJIAICHUC OCHOBHBIMU MCTOAAMU HAYYHOTO
II0O3HaHMUs, HCIIOJIb3YyEMBIMU npu
OMOJIOTHYECKHUX HNCCIICIOBAHUAX KHUBBIX
OOBEKTOB M DJKOCHCTEM:  OIHMCaHHUEM,
U3MEpEeHueM, TMPOBEJCHHEM  HaOJIOJCHMIA;
BBISIBIEHME W OLEHKAa  aHTPONOIE€HHBIX
W3MEHEHUM B PUPOJIE

chOpMUPOBAHHOCTh  yYMEHHH  OOBSACHSITH
pe3yiIbTaThl OMOJOTMYECKHX SKCIEPUMEHTOB,
pemarh AIIEMEHTAPHBIE OnoJIoTrHYecKre
3amaud; cHOPMUPOBAHHOCTh  COOCTBEHHOM
MO3UIIMM TIO0 OTHOIICHUIO K OHOJIOTHYECKON
uHpOpMAIIMK,  [OJIydaeMOW M3  pa3HBIX
WUCTOYHHUKOB, TJIOOAIBHBIM  JKOJOTHYECKUM
npooOsieMaM U MyTSIM UX PEIICHHUSI

OneHka «0TJIHYHO». 3a TITy00KO€E U MOJIHOE
OBJIAJICHUE COAEPKaHUEM y4eOHOTO
MaTepuala, B KOTOPOM 00yJaronHiics
OpPUEHTUPYETCSI, TOHATHIHHBIM aIlapaToM,
AKIEHTOJIOTUIECKUM U OPPOITHIECKIM
MUHUMYMaMH, 32 YMEHHE HaXOIUTh U
UCIIOJIh30BaTh HH(POPMAIIHIO.

Onenka «xopomo». Ecian oOydaromuiics
TIOJTHO OCBOWJI YUE€OHBIN MaTepHal, BiIajieeT
MOHATUIHBIM aIllapaToM, aKI[CHTOJIOTHIECKUM
¥ OpPOIMHUUECKUM MUHUMYMaMH,
OpUEHTHPYETCS B U3YYCHHOM MaTepHaie,
IpaMOTHO M3JIaraeT OTBET, HO B ero (hopme
UMEIOTCS OTJIEIbHbIE HETOYHOCTH.

O1ieHKa «y0BJIETBOPUTEJIbHO». Ecin
oOyyJaronuiicss 0OHapy>KMBaeT 3HAHUS U
MOHMMAaHHE MOJIOKEHHOTO Y4eOHOTO
MaTepuaia, MoOHATHITHOTO anmnapara,
AKLIEHTOJIOTUYECKOTO U Op(hO3TNIECKOTO
MUHHUMYMOB, HO HU3JIaraeT UX HEMOJIHO,
HENoCJIe0BaTeIbHO, JOMYCKAeT HETOUHOCTH B
OTIpe/IeNICHUH TIOHATUH, HE YMEEeT
JI0Ka3aTeIbHO 000CHOBATH CBOM CYXKICHHUSI.

OreHka «Hey10BJIeTBOPUTEIbHO». Eciin
o0Oyuaronuiicss UMeeT pa3po3HEHHBIE,
OeccrucTeMHBIEC 3HAHUS, HE YMEET BBIJICISTh
[JIaBHOE ¥ BTOPOCTENEHHOE, JOMYyCKaeT
OIIMOKH B OTIPE/ICIICHUH TIOHITHH, HCKa)KaeT
UX CMBICII, OECTIOPSIOYHO U HEYBEPEHHO
W3JIaraeT MaTepHall.

MeranpeaMeTHbie pe3yJbTaThbI:

OCO3HAHHE COIMAIILHOW 3HAYUMOCTH CBOCH
npodeccuu/crenuanbHOCTH, obnananue
MOTHBAIIUEH K OCYIIECTBIICHHUIO
po(heCCHOHALHON ICATEIbHOCTH

MOBBIIIEHUE HWHTEJUIEKTYalbHOTO YpPOBHSA B
MpoLIecce U3y4eHHsI OMOJIOTUYECKUX SIBJICHHIA,

OreHka «OTJIHYHO». 32 TITyOOKOE U MOJIHOE
OBJIaJIEHUE COJIEPKAHUEM YyUeOHOTO
MaTepuaia, B KOTOpOM 00yJaromuncs
OPHUEHTHPYETCSI, HOHATUIHBIM aNapaTom,
AKIIEHTOJIOTUYECKUM U OPPOIMUIECKUM
MUHMMYMaMH, 382 YMEHUE HaXOJIUTh U




BBIJIAIOLIUXCS JIOCTUKEHUHN ouosorum,
BOLIEIIINX B OOIIEUEIOBEYECKYIO KYIBTYPY;
CJIOJKHBIX U IIPOTUBOPEUYUBBIX IIyTE€H Pa3BUTHS
COBPEMEHHBIX HAay4HbIX B3IJIAI0B, WICH,
TEOpUH, KOHLENIUHN, TUIOTE3 (O CYLIHOCTH U
IIPOUCXOXKICHUN JKU3HM, YEJIOBEKAa) B XOJe
paboTBl ¢  pa3IMYHBIMH  HWCTOYHHKAMHU
uHbOpMaAIHH

CIOCOOHOCTh OpraHu30BBIBATH
COTPYIHUYECTBO €AMHOMBIIIICHHUKOB, B TOM
YHUCI€ C  HCIOJB30BAaHHEM  COBPEMEHHBIX
UH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH

CIOCOOHOCTh IIOHUMATh MPUHLIUIIBI
YCTOMYHMBOCTH U IPOAYKTUBHOCTH KMBOM
MIPUPOJIbI, IyTU €€ WU3MEHEHHUs 0] BIMSHHUEM
AHTPONOTEHHBIX (AKTOPOB, CHOCOOHOCTh K

CUCTEMHOMY aHaIU3y rJ100aIbHBIX
9KOJIOTUYECKUX npooiem, BOIIPOCOB
COCTOSIHUS OKpYy’Karolein Cpelibl U

paIMOHAIBLHOTO HCITOJIb30BAHMS TPUPOIHBIX
pecypcoB

yMeHHe OOOCHOBBIBaTH MECTO U  pOJIb
OMOJIOTUUECKNX 3HAHWK B MPAKTHUUYECKOU
NESTETbHOCTH JIIOJCH, Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH; OIPENENATh KHUBbIE OOBEKTHI B
NpHUpOJe;  MPOBOIUTH  HAONIONEHHS  3a
KOCHCTEMaMH C LENbI0 WX OIUCAaHHUA U
BBISIBJICHUSI €CTECTBCHHBIX M aHTPOTIOT€HHBIX
W3MCHEHHI, HAXOJUTh W aHAIU3UPOBAThH
MH(POPMAITHIO O KUBBIX 00BEKTaX

CIIOCOOHOCTD IIPUMCHATH OMOJOTHYECKUE H

JKOJIOTMYECKHE  3HaHMs A aHauIu3a
MIPUKIIaTHBIX npoOiem XO03SICTBEHHOI
JeSITENILHOCTH

CIOCOOHOCTh K CaMOCTOSITETILHOMY
MPOBEJICHUIO  HUCCIIEOBAaHUM,  IMOCTaHOBKE
€CTECTBEHHO-HAYYHOT'O 9KCIIEPUMEHTA,
HCI0JIb30BAHUIO MH(OPMALIMOHHBIX
TEXHOJIOTUH JUId  pelleHus Hay4YHbIX U

HpO(l)eCCI/IOHaJ'IBHBIX 3aga4

UCII0JIb30BaTh WH(OPMAIIHIO.

Onenka «xopomo». Eciu oOydaromuiics
MIOJTHO OCBOMJI Y4€OHBIN MaTepual, BiajieeT
HNOHITUMHBIM aNIapaToM, aKEHTOJOrHYECKUM
¥ OpPOIMHUECKUM MUHUMYMaMH,
OPUEHTHUPYETCS B U3yYEHHOM MaTepuale,
IPaMOTHO M3JIaraeT OTBET, HO B ero (hopme
UMEIOTCS OT/IENIbHbIE HETOYHOCTH.

OneHka «yA0BJIeTBOPUTENBbHO». Eciiu
oOyuaromuiicss oOHapyKUBaeT 3HaAHUS U
MOHUMAHHUE TIOJIOKEHHOTO Y4E€OHOTO
MaTepuaia, MOHATHITHOTO anmnapara,
AKLIEHTOJIOTUYECKOTO U Op(OIITNIECKOTO
MUHUMYMOB, HO U3JIaraeT UX HEMOJIHO,
HENOCJIe0BaTEIbHO, J0IYCKAeT HETOYHOCTH B
ONPENEICHUH TTOHITHI, HE YMEET
JI0Ka3aTeIbHO 00OCHOBATH CBOM CYXKICHHUSI.

OneHKa «Hey10BJIeTBOPUTEJIbHO». Ecin
00yJaromuics UMeeT pa3po3HEHHbIE,
OeccrucTeMHbIE 3HAHUS, HE YMEET BBIJIEISTh
IJIaBHOE M BTOPOCTENEHHOE, TOIIYCKAET
OLIMOKHM B ONPE/ICIEHUH MOHATHH, HCKaXaeT
UX CMBICII, OECIOPS0YHO U HEYBEPEHHO
U3J1araeT MaTepual.




1. PACIPEAEJEHUE ONIEHUBAHUA PE3YJIBTATOB OBYUYEHUS U TUIIOB
OIIEHOYHBIX MATEPHAJIOB 11O JIEMEHTAM 3AHUW U YMEHUM

Koabi
Coaep:kanue Kypca ®opma KOHTPOJISA pe3yJbTaToB
OCBOCHHS
Texkymmii KOHTPOJIb
Beegenne. Tema. OObekT u3y4eHusi | YCTHBIN OTBET, MIT1
0M0JIOTMH — KUBasi NPUPOAA. BBIIIOJITHEHUE TECTOBBIX IT1
3a/IaHUM.
PA3JIEJI 1. YueHue o Ki1eTKe
Tema 1.1 XumMuueckasi opraHnu3zanus Y CTHEIHN OTBET; MIT12
KJIETKH BBITIOJIHEHHE TECTOBBIX
3aJJaHUH. 112
Tema 1.2 CTpoenne n pyHKIMH KJIETKH Jlaboparopnas paboTa. MIT7
CpaBHuTeNbHAS TAOIUIIA,
YCTHBIM OTBET. I13
Tema 1.3 O0MeH BeuecTB U npespamedue | OMOPHBIN KOHCIIEKT,
JHEpPIruu B KJleTKe. BBITIOJTHEHHE TECTOBBIX
3aJaHUM.
Tema 1.4 JKu3HeHHBIH UK KJIETKH. Pemenne npaktnueckux
3a/1a4.
PA3AEJI 2. Opranu3m. PazMmHokkeHHe 1 MHAMBUIYAJbHOE PA3BUTHE OPraHU3MOB.
Tema 2.1 Opranusm — eMHOE 11eJI0€ VYCTHBIN OTBET; penieHne MII3
MIPaKTUYECKUX 3a]a4
CpaBHHTENIbHAS TabIUIIA I12
Tema 2.2 UHauBuayabHOE pa3BUTHE KonTpons npu pabote B MI14
OpraHmu3ma napax; CpaBHUTEIbHASA
Ta0IMIIA, I14
Tema 2.3 Y CTHBIN OTBET.
NuauBuayaJbHOE pa3BUTHE YeJI0BEKa
PA3JIEJI 3. OcHOBBI TeHETHKHU U CeJIeKIIMU
Tema 3.1 OcHOBBI y4yeHus 0 VY CTHBIN OTBET; pEIICHNE MII2
HACJIeICTBEHHOCTH U U3MEHYHUBOCTH MPaKTUYECKUX 3a]aY, I12
BBITIOJTHEHUE TECTOBBIX
3a/IaHUM.
Tema 3.2 3akonomepHocTH H3MeHuUnBocTH | Jlaboparopnas paboTa. MII6
YCTHBIN OTBET; 114
BBITIOJIHEHHE TECTOBBIX
3aJlaHUH.
Tema 3.3 OcHOBBI CesleKIIUN PACTEHHUIA, OnopHbIif KOHCTIEKT, MII6
’KMBOTHBIX U MUKPOOPTraHU3MOB YCTHBIN OTBET 14
PA3/IEJI 4 IIpouncxoxkaeHne ¥ pa3BUTHE JKU3HH HA 3eMuie. DBOTIONMOHHOE YYCHHE.
Tema 4.1 IIpoucxo:xxaeHne 1 Ha4YaIbHbIE OnopHBIi KOHCIEKT, MI14
JTanbl Pa3BUTHS KU3HHM Ha 3emuie. YCTHBIM OTBET 112
Tema 4.2 Ucropus pasButus Pecdepar MII2
3BOJIIOLMOHHBIX H/EH. 112




Tema 4.3 Makpo3BoJilonusi u CpaBHuTeNbHAS TAONHIIA, MII2
MAaKPpO3BOTIONHUS pelIeHNnE TPaKTUUYECKUX I11
3a/1a4
PA3JIEJI 5. IIpoucxo:xaeHne 4ea0BeK
Tema 5.1 AHTpOonorenes. VY CTHBIN OTBET; pelieHue MII2
CUTYallMOHHBIX 33]1a4; I12
CpaBHUTEbHAS Ta0IMIIA,
BBITIOJTHEHHE TECTOBBIX
3a/IaHHM.
PA3JIEJI 6. OcHOBBI 3K0JIOTUH
Tema 6.1 Jxosorusi — Hayka o VY CTHBIN OTBET; pelIeHne MIIS MIT7
B3aMMOOTHOIIEHUAX OPraHU3MOB MEKIY NPAKTUYECKUX 3a/1aHUH,
c000¥i 1 oKpy:xkaouIeii cpeaoi. BBITIOJIHEHUE TECTOBBIX 114
3aJJaHuH.
Tema 6.2 buocdepa — rinodajbHan VYcTHBIN OTBET; pelieHne MIT7
JIKOCHCTEMA CUTYallMOHHBIX 3a7a4 I16
Tema 6.3 buocdepa u yesioBek. Pemenune npaktrueckux MII5
3a/1aHui 113
PA3JIEJI 7. BuoHuka
Tema 7.1 BHOHMKA KaK OIHO U3 VYCTHBIN OTBET; penieHue MIT7
HanpaBJeHN OMOJIOrMH M KHOEPHETUKH. | MPAKTUYECKUX 3a/laHUN 114
IIpoMesKyTOYHBI KOHTPOJIb
JAudpepeHupoBaHHBIN 324€T TECTUPOBAHUE MII1, MI12,
MII3, MI14,
MIIS5, MII6,
MIT7, 11, 112,

I13, I14.




IV. METOJUYECKHE MATEPHAJIBI JIJISI OIEHKHA 3HAHWI, YMEHUI

4.1. OIIeHO‘leIe cpeacrea, NIpUMEHsAEMbIC IJISI TEKYHICI0 KOHTPOJIA.

[Ipumepsb! npakTHyecKuX (CUTYallMOHHBIX) 3a]1a4

Tema «OOMeH BelIeCcTB U MPEBPAIICHUE SHEPTHH B KICTKEY.

Lenb:  HayuuTbCs  OPUMEHATH  TEOPETHUYECKUME  3HAHUS  (MCHOJB30BATh  IPUHLUII
KOMIUIEMEHTapHOCTH M mpaBmwio Yapradda) s pemenus 3amay no teme «HykinenmHOBBIE
KHUCIIOTBI», MOJEJIMPOBATh MPOIIECC IEpeladl HacleICTBEHHOW uHpopMaiui, (popMUpOBaTh
YMEHHE CPaBHUBATh U aHAJIU3UPOBATb.

O6opynoBaHue: CIipaBOYHbIE JaHHbIC.

CripaBouHbIE TaHHbIE:

- OTHOCHTEIbHAS MOJIEKYJISIpHAs Macca OJTHOTO HYKJIEOTH 1a TpHHUMaeTcs 3a 345 r/Moib

- MOJIEKYJIsIpHAs Macca 0 HOH aMHHOKUCIOTHI — 110-120 r/Moitb

- paccTosiHue MEXIy Hykieotumamu B 1ienu Mojekyasl JIHK (= mmaa omHOTO
Hykieotuaa) - 0, 34 am

- KOMITJIEMEHTapHOCTh HYKJIeoTHA0B: A=T; ['=1]

- npasuiia Yapraddoa:
2(A)=2(T)
() = >(1)

2(AFT) =3 (T+1D)

>’ - 3HaK CyMMBI

- nern JIHK ynepkuBaroTcs BOJOPOIHBIMH CBSI3SIMH, KOTOPBIE OOpa3ylOTCS MEXKIY
KOMIIJIEMEHTApHBIMU A30THCTHIMU OCHOBAHHSIMH: aJC€HUH C TUMHUHOM COEIUHSIOTCS JBYMS
BOJIOPOJIHBIMHU CBA3SIMU, a TYaHUH C LIUTO3UHOM - TPEMHI.

Ipumep Nel. Ha d¢parmente onnodt wutm JIHK HykmeoTumbl pacrosiokeHbl B
nocnegoBarenbHocTu: A-A-I'-T-I-T-A-1I-I"-T-A-T.

Omnpenenure MPOIICHTHOE COJEP)KaHUE BCEX HYKJIICOTHIOB B 3TOM T'€HE U €r0 JUTHHY.

Pemenne:

1) mocTpariBaeM BTOPYIO HUTH (110 MPUHIIMITY KOMITJIEMEHTAPHOCTH )
A-A-T-T-II-T-A-LI-I'-T-A-T

T-T-II-A-T'-A-T-T'-1I-A-T-A

2) > (A+T+U+D)= 24, u3 vux Y (A) =8 =>(T)

24 — 100%

8 —x % orcroma: x = 33,4%

3) > (A +T+U+D)= 24, w3 vux Y (I') =4 => (L)

24 — 100%

4 —x% otcroma: x = 16,6%

4) monexyna JIHK nByrenouednas, mos3ToMy AJMHA FeHa paBHA JIUHE onHOM nernu: 12 « 0,34 =
4,08 (aM)

Tema: «CpaBHI/ITe.TIbHOE OonucaHume €CTECTBCHHbIX NMPHUPOAHBIX CUCTEM H
arpo3KoOCUCTEMBD).
HeJ’ILZ Hay4YUuTbCAd CpaBHUBATL © OIUCBIBATHL CCTCCTBCHHBLIC TMPHUPOAHBIC CHCTCMBI U
ArpO3KOCHUCTCMEI.

Xox palboThI.
1. W3yunTh NpennokKeHHbIH K MPaKTUYeCKoi paboTe TEOPETUYECKH MaTepHrall.
2. BrInonHuTe NpakTHUECKOe 3aJaHHe U COCTaBbTE OTUET M0 MPEATI0KEHHOMY IJIaHy.



3. Copneprxanue oTyera.

CpaBHI/ITe 1 OIMMIIUTEC CCTCCTBCHHBIC SKOCUCTEMBI U arpO3KOCUCTEMBI, BBITIOJIHUB 3a1aHUA.
1) daiite onpeneneHuss IpUPOIHbIM U aHTPOIIOTEHHBIM SKOCHUCTEMAM.

2) 3arnosHuTe TaOIHILY:

JIBKyIIHE CUJIBI [Ipuponnas 3xocucrema Arposkocucrema
(oryr) (xaprodenpHOe moJIe)

EcrectBennsiii 0T60p

WckyccTBeHHbIN 0TOOD

Bunosoii coctas

[TpoyKTUBHOCTH

Hanmuuue B 1ensx mNUTaHUS
POJIYIICHTOB(TIEPEUHCIIUTh)

Hannume B wmensx mnuraHus
KOHCYMEHTOB (II€pEeUHCIIUTh)

Hannune B nensax IMnUuTaHuA
pPeayIeHTOB(IIEPEYUCITUTH)

OCHOBHOM HCTOYHHMK JHEPIUHU
— Connne

[Ipumeprr  3KOCHCTEM  CBOEH
MECTHOCTHU

[Ipumeps! nenei nUTaHus

CpaBHHTE BHJOBOE pa3HOOOpa3re OPraHM3MOB JIyra U 1oJist. Yem oHO OyaeT oTaudaThesi?

3) Kak npoucxoguT cMmeHa pacTUTEILHOTO TIOKPOBa B ECTECTBEHHBIX SKOCHUCTEMaxX H
arpo’kocucremax?

4) CpaBHUTE U ONUUINTE UCTOYHUKU SHEPTUU, XapaKTepHbIE ISl €CTECTBEHHOW AKOCUCTEMBI U
arpo3’KOCUCTEMBI.

5) BaxHBIM CBOMCTBOM COOOIIECTBA SIBISETCS YCTOWYMBOCTh. CpaBHUTE €CTECTBEHHBIC
HKOCUCTEMBI 1 arpOdKOCUCTEMBI Ha YCTOWYMBOCTb.

6) Kakoili oTOOp HEWCTBYET B E€CTECTBEHHOM S3KOCHCTEME M B arpo3kocucteme? K demy
MIPUBOJIUT AaHHBIN OTOOP B arposkocucTeme?

7) B uem npeumMyiiecTBO arpoueHo30B Mepe/l eCTECTBEHHBIMU SKOCUCTEMaMU?

CnenaiiTe BBIBOJI O CXOJICTBE M Pa3IMUUU IPUPOIHBIX SKOCUCTEM U arpO3KOCUCTEM

Teopernyeckue cBeieHUs.
BHepBLIe TepMuH "Dxocucrema" Obul mpemiokeH B 1935 romy aHriamiickum sKoiorom A.
Tencnn. Dkocucrema — 3TO OCHOBHAsi CTPYKTYpHasi €IUMHHULIA 3KOJIOTHH,
IOpECTaBiIsieT cOOON eQMHBIN MPUPOIHBIA WM MPUPOIHO-aHTPONOTESHHBIN
KOMIUIEKC, 00pa30BaHHbIM KUBBIMU OpPraHU3MaMU U CpPellol X oOuTaHHs, B
KOTOPOM JKMBBIE M KOCHBIE SKOJOTHMUECKHE KOMIIOHEHTHI, OOBEAUHEHBI
NPUYUHHO-CIICJICTBEHHBIMH CBS35IMH, OOMEHOM BEIIECTB U pacrpeiesieHueM
MOTOKA SHEPTUH. DKOCUCTEMBI OU€Hb Pa3HOOOPA3HEI.
[Ipupoanbie (ecTeCTBEHHBIE) IKOCUCTEMBI — 3TO TAKUE IKOCHCTEMBI,
; B KOTOPBIX OHMOJOTHYECKUU KpPYroBOPOT MPOTEKaeT 0e3 MpSIMOTO Yy4acTUS
A. Tewcnu YCIOBCKaA.
AHTpOTIOTEeHHBIE (MCKYCCTBEHHBIE) DKOCHUCTEMBI - 3KOCHUCTEMBI, CO3/IaHHBIC
YeJI0BEKOM, KOTOPbIE CIIOCOOHBI CYIIECTBOBATH TOJNBKO MPH MOIEPKKE YeTOBEKA.
EctecTBeHHBIE  OKOCHUCTEMBI  OTIUYAIOTCS  3HAYUTENBHBIM  BHUAOBBIM  pa3HOOOpazuem,
CYIIECTBYIOT JJIMTEIBHOE BPEMs, OHHM CIIOCOOHBI K CaMOpPETyIsAlud, OO0NaNaloT OO0NbIION
CTaOMIBHOCTBIO, YCTOWYMBOCTHIO. Co3maHHass B HUX OWoMacca M TUTATENbHBbIC BEIIEeCTBA
OCTalOTCS U UCTIONB3YIOTCS B TIpe/iesiax OMOIIeHO30B, o0oraIiasi uX pecypchl.




HckyccTBEeHHBIE SKOCHCTEMBI — arpoleHO3bl (TOJs MIISHUIbl, KapTodens, Oropoisl,
(dbepMbl ¢ TPUIICTAIONMMHU MMACTOUIIAMU, PHIOOBOAHBIE MPYALI U JIP.) COCTABIISIIOT HEOOIBIIYIO
4acTb MIOBEPXHOCTH CYLIH, HO AAat0T 0Kos1o 90% muIieBoil SHEPrum.

Pa3zBuTHe cenbCKOTO XO3AHCTBA C APEBHUX BPEMEH COIMPOBOKIAIOCH MOJHBIM YHHUYTOXCHHEM
pPacTUTENILHOTO MOKPOBA Ha 3HAYMTEIBHBIX IUIOLIAIAX ISl TOTO, YTOOBI OCBOOOIUTH MECTO IS
HEOOJIBIIOT0 KOJIMYECTBA OTOOPAHHBIX YETIOBEKOM BHJIOB, HAaN0OJIEE IPUTOTHBIX [T TUTAHHS.
OpHako TEpBOHAYAJIBHO JICATEIBHOCTh YEIIOBEKAa B  CEIIbCKOXO3AHCTBEHHOM OOIIecTBE
BITMCBIBATACh B OMOXMMHUYECKUN KPYTOBOPOT M HE M3MEHsIAa MPUTOKA SHEpruu B Omocdepe. B
COBPEMEHHOM  CEJIbCKOXO3SIHICTBEHHOM IIPOMU3BOJCTBE PE3KO BO3POCIO  HCHOJb30BaHUE
CHUHTE3UPOBAHHON 3HEPIUU MIPU MEXaAaHMUECKON 00pabOTKe 3eMJIH, UCIIOIb30BaHUU YIOOpPEHUN U
MECTULUAOB. DTO HapymaeT oOLIuil SHepreTuYeckuii OanaHc Ouochepsl, 4TO MOKET MPUBECTHU K
HETPeICKa3yeMbIM TIOCIIEICTBHSIM.

ArposkocucteMa (OT Trped. agros — ToJie) — OMOTUYECKOe COOOIIEeCTBO, CO3/IaHHOE U
PEeTyIsIpHO TONACP)KMBAEMOE YEJOBEKOM C MENbI0 TOJYYCHHS CelbCKOXO3SHCTBEHHOM
npoaykuuu. OOBIYHO BKIJIIOYAET COBOKYITHOCTh OpraHHW3MOB, OOUTAIONIMX Ha 3eMIIIX
CEJIbX03I0JIb30BaHUS.

K arposkocucremaM OTHOCSAT TOJS, Calbl, OTOPOJBI, BHUHOTPAIHHUKH, KpPYITHBIC
KMBOTHOBOTYECKHE KOMIUIEKCHI C TIPUIICTAIOIIUMH NCKYCCTBEHHBIMHU MTACTOHUIIIAMH.
XapakTepHasi 0COOEHHOCTh arpO3KOCUCTEM — Majasi SKOJIOTHYeCKasi HaJle)KHOCTh, HO BBICOKAS
YPOKaHOCTh OJHOTO (HECKOJBKHX) BHUJOB WA COPTOB KYJbTHBHUPYEMBIX PACTCHUH WIH
KUBOTHBIX. [ TTaBHOE MX OTJIIMYHE OT €CTECTBEHHBIX DKOCHUCTEM — YNPOIICHHAs CTPYKTypa U
00eIHEHHBIN BUIOBOM COCTAaB.

A2poskocucmemvl OMAUYAIOMCS OM eCIMeCMBeHHbIX IKOCUCMeEM ps0OM 0COOCHHOCTE:
1. Pa3HooOpa3ue >KHMBBIX OPraHM3MOB B HUX PE3KO CHIDKEHO Ui MOJYyYeHHsS] MaKCHMAaJIbHO
BBICOKOU MTPOAYKIINH.

Ha pxaHoM miM NIIEHWYHOM TOJIE KPOME 3JIaKOBOMl MOHOKYJIBTYPHI MOKHO BCTPETHTH pa3Be
YTO HECKOJIbKO BHJIOB COpHSKOB. Ha ecrecTBeHHOM Iyry OHOJIOTHYECKOE pa3HooOpa3ue
3HAYUTENIBHO BBIIIE, HO OHOJOrHYecKasi MPOAYKTHUBHOCTh BO MHOTO pa3 YCTYIaeT 3aCESIHHOMY
TOJTIO.

HckyccTBeHHast peryssius 4MCICHHOCTH BpeauTenel — 1o Oousbliell 4acTu HeoOXoaumoe
yCIIOBUE TOJJEpXKaHUs arposkocucteM. [loaTomy B CeNbCKOXO3SHWCTBEHHOHM MpaKTUKE
MPUMEHSIOT MOILIHBIE CPEJICTBA IOJABJIICHUS YHUCICHHOCTH  HEXKENaTEeNbHbIX  BHJIOB:
SIOXMMUKATBI, TepOUIUABl U T. A. DKOJOTHYECKHE IOCIEICTBUS ATHX ACUCTBUN HPHUBOJAT,
OJIHAKO, K pSly HeXelaTenbHbIX 3(h()EeKTOB, KpoMe TeX, /U1 KOTOPhIX OHU MPUMEHSIOTCS.

2. Bunpl cenbCKOXO3SIMICTBEHHBIX PACTEHH W KUBOTHBIX B arposKOCHUCTeMax IIOJIyYeHBl B
pe3ynbTaTe AeUCTBUSA MCKYCCTBEHHOIO,  HE €CTECTBEHHOTO O0TOOpa, U HE MOTYT BBIJIEP’KHUBATH
60pbOY 3a CyIIecTBOBaHHE C JUKUMHU BUAaMU 0€3 MOIIePKKU YeTOBEKA.

B pesynbraTe OpOUCXOAUT pE3KOE CYKEHHE TeHETHYEeCKOH O0a3bl CelbCKOXO03HCTBEHHBIX
KYJIbTYp, KOTOpBIE KpailHE YyBCTBUTEJIBbHBI K MAacCOBOMY pPa3MHOXKEHUIO BpeAWUTENeH U
0O0JIE3HSAM.

3. Arposkocuctembl 0ojiee OTKPBITBHI, U3 HUX BEIIECTBO U JHEPTUs HM3BIMAIOTCA C YPOXKaeM,
’KMBOTHOBOYECKON MPOIYKIIMEH, a TAaKXKe B pe3yJIbTaTe pa3pyleHHs OYB.

B ecrecTBeHHbIX OHWOLIEHO3aX TEpBUYHAS MPOAYKLIMS  pacTeHUH mOTpedisercs B
MHOTOYHCIICHHBIX IENAX MUTaHUd W BHOBb BO3BPAIIAETCS B CHUCTEMY OMOJIOTMYECKOTO
KPYroBOpOTa B BUJIE YIJIEKUCIIOTO T'a3a, BOJIbI U 3JIEMEHTOB MUHEPAIILHOTO MUTAHUS.

B cBsBM ¢ TOCTOSIHHBIM  M3BATHEM YpOKas W  HapylIeHHEM  IPOLECCOB
OYBOOOpa30BaHUs, NPU UIUTETHHOM BBIPAIIMBAaHUM MOHOKYJBTYPbI Ha KYJIbTYPHBIX 3€MIISIX
MOCTENEHHO MPOUCXOJIUT CHIKEHHE IUIOJ0poust TouB. JlaHHOE NOJOXKEHHE B 3KOJOTHU
Ha3bIBACTCS 3AKOHOM Y0Obl8aiouje2o nio0opoous.

Takum 00pa3zom, A PacyETIMBOIO M PALlMOHAIBHOTO BEICHUS CEIbCKOTO XO3sicTBa
HE0O0X0/IMMO YUYUTHIBaTh O0O€JHEHUE MOYBEHHBIX PECYpCOB U COXPAHATH IUIOJOPOJHUE TOYB C
MOMOIIBIO YAYYIIEHHOM arpoTeXHUKH, pAllMOHAILHOTO CEBOOOOPOTA U IPYTUX MIPUEMOB.

10



CMeHa pacTUTENBHOTO IIOKPOBA B arpo’KOCUCTEMAaX IPOUCXOJUT HE €CTECTBEHHBIM IIyTEM, A 110
BOJIE YEJIOBEKA, YTO HE BCETJIa XOPOLIO OTPAXKACTCS HA KaYeCTBE BXOAAIIUX B Hee a0MOTHIECKUX
¢daxTopoB. OCOGEHHO 3TO KacaeTcsi HOYBEHHOTO TII0I0POIHSL.

I nasnoe omauyue arpodKOCUCTEMBI OT HPUPOJHBIX DKOCUCTEM — HOJVYEHUe
OONONHUMENLHOU IHep2uy JUIE HOPMAIBHOTO (DYHKIIMOHUPOBAHHUSL.

Jljig ecTeCTBEHHOTO OMOLIEHO3a €AMHCTBEHHBIM UCTOYHUKOM SHEpruu siBiisgercs CoHie.

[Ton nomoTHUTENBHOM TOHUMAETCS JIFOOOW TUIT SHEPTUU, IPUBHOCUMOM B arpodKOCUCTEMBI. JDTO
MOKET OBITh MYCKYJbHAas CHJIa YEIOBEKa WM JKUBOTHBIX, PA3JIMYHBIC BHUJBI TOPIOYETO JUISA
pabOTBl  CENBbCKOXO3SHUCTBEHHBIX  MAIWH,  YAOOpEHHs, TEeCTHLUUIBI,  SAOXUMHUKATHI,
JIOTIOJTHUTEIBHOE OCBEUICHUE M T. A. B IMOHATHE «IONOJHUTENbHAs 3HEPTUsD BXOJAT TAKKE
HOBBIE TOPOJbl JIOMAIIHUX HUBOTHBIX M COpPTa KYJbTYPHBIX pAcCTEHHM, BHEApSEMBbIE B
CTPYKTYpY arpo3KOCUCTEM.

Crnenyer OTMETUTb, YTO arpodKOCUCTEMBI — KpailHe HeycToWuuBble coobmiecTtBa. OHU

HE CIOCOOHBI K CAMOBOCCTAHOBJICHUIO M CAaMOPETYJIMPOBAHUIO, MOJABEPKEHBI YrPpO3€ rMOeIn OT
MacCOBOTO Pa3MHOKEHHUS BpEIUTENCH HiIh O0JIe3HEH.
[IprurHa HECTaOUILHOCTH COCTOUT B TOM, YTO arpOLE€HO3bI CIaratTcs OJHUM (MOHOKYJIBTYpPHI)
WM pexxe MakcuMyM 2—-3 Bujiamu. MiMeHHO nosTomy sro0ast 00Jie3Hb, J1H0001 BpeAUTENh MOXKET
YHUUYTOXXHUTh arporieHo3. O/HaKo YeJOBEK CO3HATENbHO HJET Ha YIPOIIEHUE CTPYKTYpPbI
arpolieHo3a, 4yToObl MOJYYUTh MAaKCHUMAaJIbHBIM BBIXOJ MPOJYKIHUU. ATpOLIEHO3bl B TOpasjio
OoJIbIIEH CTENEeHH, YeM €CTEeCTBEHHBbIE IEHO3bl (Jiec, JIyr, macTOuIia), MOABEP>KEHBbI 3PO3UH,
BBIIIENIAYMBAHHIO, 3aCOJICHUIO U HALIECTBUIO BpeauTeseil. be3 yuacTus yenoBeka arpolieHO3bI
3€PHOBBIX M OBONIHBIX KYJBTYp CYIIECTBYIOT He Ooyiee roja, STOMHBIX pacTeHud — 34,
TI0A0BBIX KynbTyp — 20—30 net. 3aTemM OHH pacragatoTcs MM OTMHUPALOT.

Ipeumywecmeom azcpoyeno3o8 TIepel E€CTECTBEHHBIMU JKOCHCTEMaMHU  SIBIISETCS
MIPOM3BOJICTBO HEOOXOAMMBIX Ui YeJIOBEKAa MPOJYKTOB MHUTAHUA W OOJbIIME BO3MOXKHOCTH
YBEJIMUYEHUS! MPOAYKTUBHOCTU. OJHAKO OHU pealu3yloTCs TOJbKO MPHU MOCTOSHHOM 3a00Te 0
IJI0JIOPOJINU 3€MJTH, OOECTIeUeHUU PacTEHUH BJIaroil, oxpaHe KyJlbTYpHBIX MOMYJISIHI, COPTOB U
MOPOJT PACTCHU M >KMBOTHBIX OT HEOJIATOMPHATHBIX BO3JECHCTBUA €CTECTBEHHOW (IIOpHI, U
(dhayHbI.

Bce nckyccTBEeHHO co37aBacMble B CEIbCKOXO3SHCTBEHHON MPAKTUKE arpodKOCHUCTEMbI IMOJIEH,
CaJioB, MacTOMIIHBIX JIyTOB, OrOPOJOB, TEIUIMIl MPEICTABISIIOT CO0O0M cucmemsl, cneyuanrbHo
noooepaicugaemvle Yen08eKOoM.

B orHOmenun k cooOmiecTBaM, CKIAIbIBAIOIIMMCA B arposKOCUCTEMaX, MOCTEIEHHO
MEHSIOTCA AaKIEHThl B CBA3M C OOLIMM pa3BUTHUEM SKOJOrMuYeckux 3HaHuil. Ha cmeny
Mpe/CTaBiICHUsIM 00 OOPBHIBOYHOCTH, OCKOJOYHOCTU IIEHOTUYECKUX CBSI3€M M MpeneiabHOU
YIPOIIEHHOCTH arpolieH030B BO3HUKAET MOHUMAHHUE MX CIOXKHOW CUCTEMHOI OpraHu3allu, rie
YeNOBEK CYILECTBEHHO BJMSET JHIIb Ha OTHEIbHbIC 3BEHbsS, @ BCA CHUCTEMa MPOAOJIKAET
pa3BUBATHCS 110 €CTECTBEHHBIM, IPUPOJIHBIM 3aKOHAM.

C 2K0JIOTHYEeCKUX TMO3UIIMIA KpaifHe OMacHO YIPOIaTh MPUPOJHOE OKPYKEHUE YEIIOBEKa,

mpeBpaias Bech JaHAmapT B arpoxo3siicTBeHHbIH. (OCHOBHAs CTpaTerus CO3JaHus
BBICOKOIIPOJIYKTUBHOTO M YCTOMYMBOTO JaHAmadTa AODKHA 3aKI0YaTbcs B COXPAHEHUU H
YMHO>KEHUH €r0 MHOT000pa3us.
Hapsny c¢ mojnepskaHueM BBICOKOTPOJIYKTUBHBIX IOJIEH CledyeT OCOOEHHO 3a00THUThCS O
COXPAaHEHUHU 3aIlOBEHBIX TEPPUTOPUM, HE MNOJBEPrarolUXCs AHTPOINOTEHHOMY BO3JEHCTBUIO.
3anoBeHUKH C OOrathlM BHUAOBBIM PpPa3HOOOpa3ueM SBIAIOTCS MCTOYHHUKOM BHUJOB JUIA
BOCCTAHABJIMBAOLINXCS B CYKIIECCHOHHBIX PsJIaX COOOIIECTB.
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HpI/IMepr TeCTOBBIX 3aJaHuii. BBenenmue. Hpe):[MeT U3yYCHUA TUCHUILIMHBI.

1.  Hayka, uzydaromias B3auMOOTHOIICHHSI OPTaHU3Ma U OKPYKAOIIEH Cpe/Ibl, Ha3bIBACTCS
DOMOpHoIOTHS

OKoJIorus

dusznoaorus

OO0mas OuoJIorHs

2.  T'maBHBIA IpHU3HAK KUBOTO
OTBET 3AIIMIINUTE B ®OPME CIIOBOCOYETAHMA B UMEHUTEJIBHOM ITAIEXXE

3. BeIcTpoiiTe B MpaBUIIBHOMN MOCIIEIOBATEILHOCTH YPOBHH OpraHU3aINH KU3HH, HAUUHAS C
HauOOJIBIIETO

YKAXUTE ITOPSIJIKOBBI HOMEP J1J151 BCEX BAPUAHTOB OTBETOB

buocdepusiit

buoreonenoTnyeckuit

[TonmymAnrOHHO-BUI0OBOM

OpraHu3MeHHbII

Knerounsrit

MonekynsspHO-T€HEeTHYECKUIA

oakrwdE

4, I'mmioresa »to:
MPEANOJIOKEHUE
YTBEPKACHUE
3aKOH
COIIOCTAaBJICHUE

5. OCHOBHOM Hay4YHBI METOJ] MCCJICIOBAHMS B PAHHUN TTEPUO PA3BUTHUS OMOJIOTHH:
AKCIEPUMEHTAIbHBIN

MUKPOCKOTIHS

METO/1 HAOJIOJICHUS 1 OMMCAaHUS 0ObEKTOB

HUCTOPUYECKUI

6. Hayka u npeamMer e€ u3yyeHus
YKAXUTE COOTBETCTBUE JJI KAXKJIOI'O DJIEMEHTA 3AJIAHUA

buonorus JKUBBIE OPraHU3MbI

Cucremaruka KJaccu(UKaIMs )KUBbIX OPraHU3MOB

I'eneruka HaCJIECTBEHHOCTb U U3MEHYMBOCTh

Anatomus CTpPOEHHUE OPraHN3MOB

I'mcronorus TKaHU

Okonorus B3aUMOJICHCTBUE KUBBIX OPTaHU3MOB APYT C
JIPYrOM M OKpPYKarolIeH Cpelon.

[TaneonTosorus. HCKOIIaeMbI€ OCTATKU

7. Cras BOJIKOB B Talire MpeCTaBIsAET cOO0M YPOBEHb KHU3HH
o6uochepHbIit

MOMYJIAIUOHHO-BUIOBOH

OpraHu3MEHHbIH

OMOICHOTUYCCKU I
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8.  DrnemeHTapHOW eTUHUIICH BCETO KUBOTO SBISICTCS .. .....
OTBET 3AIIUIIWTE B ®OPME CYIHECTBUTEJIbBHOI'O B UMEHUTEJIbBHOM
MAIEXE

9. CBOWCTBO )KHMBOTO M €T0 XapaKTEPUCTHKA
YKAXUWUTE COOTBETCTBUE JJIA KAXKJOT'O SJIEMEHTA 3AJJAHUA

Camoperynsius CIIOCOOHOCTH TIOJICPKUBATh MIOCTOSTHCTBO CBOETO
XUMHYECKOI'0 COCTaBa M MHTEHCUBHOCTH OOMEHHBIX
IIPOIIECCOB.
YBEJIMYEHHE MAcChl Oprann3Ma (0codm), oprana uimn
Poct ydaCTKa TKaH! 3a CHCT YBCIIMYCHUA KOJINYCCTBA U

pa3MepoB KJIETOK M HEKJIETOYHBIX 00pa3oBaHUM

BOCIIPOM3BEIeHNE ce0e TT0T00HBIX

PasmHOkeHNE

HacnencteHHocTh CIIOCOOHOCTH OPraHKU3MOB 00ecreunBaTh rnepeaavy
MIPU3HAKOB, CBOMCTB U OCOOCHHOCTEH pa3BUTUS U3
MTOKOJICHUS B TOKOJICHUE.

Kiterounoe crpoenue Bce cymecTtByromue Ha 3emiie Opranu3Msl (KpoMe
BHUPYCOB) UMEIOT KJIETOUHOE CTPOEHHUE

Pazgpaxnmocts CIIOCOOHOCTH OTBEYATh Ha OTIPE/IEIIEHHbIE BHEITHUE

BO3JICHCTBUS cIeU(PUUECKUMU PEaKIUSIMHU.

10. KneTo4HbIi ypOBEHb OpraHU3aIluH XKU3HH COBIAIACT C OPraHU3MEHHBIM
BBIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETA
nH}y30pus Tydenbka
BUPYC T'pHIIIA
OaxTeprodar
XOJICPHBIN BUOPHOH
AKTHHHS
XJIAMHIOMOHA 1A

4.2. OueHo4YHble CPeACTBA, NMPUMEHsieMble IJIA MPOMEKYTOYHOH ATTeCTAMU 10 UTOraM
U3yYeHUs TUCHUILINHBI

HH(b(bepeHHI/IpOBaHHBII;'I 3a49€T IMPOBOAUTCA 110 3aBCPIICHHUU HU3YUCHUA JUCHUIIIMHBI Ha
MOCJICAHEM ayJUTOPHOM 3aHATUH.

HpOMe)KYTO‘IHaSI arrecranus 110 AUCIUIIIIMHE B (I)opMe 3a49€Ta OCYHICCTBIIACTCA IO pE3yJibTaTaM
TEKYLICTO KOHTPOJII YCHCBACMOCTH IIPpU BBIIIOJIHCHUHW BCCX BUAOB TCKYIICI'O KOHTPOJIA,
MpeaAyCMOTPCHHBIX pa60qe171 HpOFpaMMOﬁ JUCHUITTINHBI.

OOyuaromuecsi, He BBINOJHUBIIME BHUIBI pabOT, MpeaycMOTpeHHbIE paboyeil MmporpamMmoin
JTMCLUUIUIMHBL, TporrycTuBIIne 6osiee 50% ayauTOpHBIX 3aHATUN Oe3 yBaXXUTEIbHON MPUYMHBI,
HE JI0ITyCKAITCS K 3a4eTy.

HpOMe)Ky’TOLIHaH arTecralusa TaKuX JIML NOPOBOAUTCA TOJIBKO ITOCJIC ITPOXOKACHUA UMHU
BCCX BUJIOB TCKYLICTO KOHTPOJIA.
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V. HIOKA3ATEJIM OHEHKMU PE3YJIbTATOB OCBOEHUSA JUCIUIIVINHbBI

YpoBeHb
chopmupo-
BAHHOCTH
KOMIIeTeH Ui

Ouenka

KpnTepml OlICHUBAHUA 110 BUJ1aM paﬁoT

TECTUPOBAHUE mpo4yue BUAbI paﬁoT o TMCIHMIIJIMHE

(mpoueHt
NMPaBWIbHBIX
0TBETOB)

Bricokuii

OTIIMYIHO

90-100%

OOyyaromuiics ri1y00KO U IPOYHO YCBOMII
TEOPETUYECKUN U OCBOWJI ITPAKTUYECKHUM
Matepuai. JlaeT joruyHble U rpaMOTHBIE
OTBETHI. JIeMOHCTpUpPYET 3HaHHE HE TOJBKO
OCHOBHOTO, HO ¥ JIOTIOJTHUTEIBHOTO
MaTepuaia, ObICTPO OPUEHTUPYETCS, OTBEYAs
Ha JIOTIOJTHUTEIbHBIE BOMPOCHl. CBOOO HO
CIPABIISIETCS C TOCTaBJICHHBIMU 3ajauaMH,
apryMEHTHPOBAHO U BEPHO 0OOCHOBBIBAET
NIPUHSTHIC PEIICHHUS.

T1oBBIIIEHHBIH

Xopomo

70-89%

OOyuaromuiicsi TBEPI0 3HAECT MPOTPAMMHBIN
MaTepHua, TPaMOTHO U TIO CYIIECTBY M3JIaraet
ero. He nomyckaer cyimecTBeHHBIX
HETOYHOCTEH MPHU OTBETaX Ha BOIIPOCHI,
MIPaBUIILHO MIPUMEHSIET TEOPETUUCCKUE
MOJIOXKEHUS TTPU PEIICHUH MPAKTHYECKUX
3a/1a4, BIaIceT HABBIKAMU U TIPHEMaMU UX
BBIIIOJTHEHMS.

bazoBbii

VYnosuer
BOPHUTEI

BHO

50-69%

OO0yyaromuiics IEMOHCTPUPYET 3HAHUSI TOJIBKO
OCHOBHOTO MaTepuaa, HO He YCBOUII €ro
JIeTalli, UCTIBITHIBACT 3aTPYAHEHUS IPU
pellleHny IPaKTUYeCKUX 3a/1a4. B oTBeTtax Ha
MOCTABJIEHHBIE BOIIPOCHI JJOITYCKAET
HETOYHOCTU. J[aeT onpeneneHus MOHATUH,
HEUCKaXkarolue ux cMmbici. Hapyiaer
MOCIIEZIOBATEILHOCTD U3NIOKEHUS
POrpaMMHOTO MaTepuaa.

He

copmupoBaHa

Heynosn
€TBOPUTE

JBHO

0-49%

OOyyaromuiics He 3HAa€T, HE BBIMOJIHSCT WU
HEMPABHUIBLHO BBITIONHSET OOJBIIYIO YacTh
yuebHOoro Marepuana. Jlomyckaer ommoKu B
bopMynuUpPOBKE ONPEAETCHHH, HCKaKAOIIUE
UX CMBICII, OECTIOPSIOYHO U HEYBEPEHHO
uznaraet matepuan. OTBETHI Ha
JIOTIOJIHUTEIBHBIE BOMPOCHI OTCYTCTBYIOT. He
BBITIONTHSIET 3a/1aHUS.

14



JUCT PACCMOTPEHUM U OJOBPEHUI
paﬁoqeifl nporpaMmmbl TUCHHUIIIMHBI

0OO0/.10 buoaorus
B coctaBe OOII 23.02.07 Texunueckoe 00c1y:KMBAHHE H PEMOHT AaBTOTPAHCIIOPTHBIX
cpeacTB

1) PaccmoTpena u ogo6peHna:

a) Ha 3acemanuu npeamMeTHO-IIMKIOBONH METOAMYECKON KOMUCCUHU
npotokoJ Ne 4 ot 12.12.2023 r.

i o

Hpencenarens IMHIMK 2/ E.M. Kasnaueesa

0) Ha 3aceganuu metoauueckoro coera mpotokon Ne 2 ot 14.12.2023 r.

[Ipencenarenb METOAUYECKOTO COBETA (5 ;‘ffﬂf / M.B. Bauunkas

2) PaccmoTpeHa u 0100peHa BHENIHUM IKCIIEPTOM

a) pykoBoautenb Hayuno-meromgmueckoro otaena AHIIO «Owmckast akagemusi SJKOHOMUKH W
npennpuHuUMarenscTBa» A.B. Muxaiinenko

N3MEHEHUA U JOITIOJIHEHU A
K padoyeil mporpaMme y4e0OHOM QM CIUTIIUHbI
00/1.10 buojorus
B coctaBe OOII 23.02.07 Texuuueckoe 00Cay:KUBAHHE H PEMOHT ABTOTPAHCIIOPTHBIX
cpeacTB

BexomocThL n3MeHneHni

OrMeTKa
Cook 00 yTBepKIeHNHU/ COTTIACOBAHUU
POX, U3MEHEHUN
C KOTOPOTO Homep u ocHOBHOE cojeprkaHue
pykoBoautesb OOIL
BBOJIUTCS A3MEHEHUS U/ WA OOIMOJIHEHUS
WHULIHATOP 1501051
U3MEHEHUE
W3MEHEHUS npejacenaTenb

MK
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