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2. MACIOPT PABOYE MPOr'PAMMBI YYEBHOM JUCLUNIUHBI
OVY/1. 15BU0JIOTUS

2.1. O6aacTh NpuMeHeHUs padoueii MPorpaMMsbl

PabGouass mporpamma y4yeOHOW IUCHUIUIMHBI SIBJISIETCS YacThiO MPOTPaMMbl TMOATOTOBKHU
cnerranuctoB cpennero 3seHa (manee [IIICC3) B coorBercTBUU ¢ PI'OC mo cnenmansHoctu CITO
21.02.01 Pa3zpaboTka u 3KCIuTyaTanusi HeTSHBIX U Ta30BBIX MECTOPOKICHUI
1.2. MecTo y4eOHOM TUCHUILIHHBI B CTPYKTYpe OCHOBHOI npogeccuoHalIbHOil 00pa3oBaTeb-
HOIl MpPOrpaMMmbI:
VYyeOHas aucuuruinHa «bruonorusy SBiseTcs: yaeOHBIM MPEAMETOM 10 BEIOOPY U3 00s3aTeIBHOM
npeameTHou oomactu «EctecTtBennbie Hayku» OI'OC cpennero o6mero oopa3oBaHus.
B npodeccronanbHbIx 00pa3oBaTeNbHBIX OPraHU3AIMIX, PEATU3YIOMUX 00pa30BaTEIbHYIO MPO-
rpamMmy cpeaHero obmero oopazosanus B npeaenax ocBoeHust OITOIT CITO na 6a3e 0CHOBHOTO 00-
1ero o0pa3oBaHus, yueOHast AUCHUILINHA «BHOTIOTHs» U3ydyaeTcs B 0011e00pa3oBaTeIbHOM IHKIIE
yaeonoro miana OITOIT CITO na 6a3e ocHOBHOTO 00111eT0 00pa30BaHUs C TTOJIYYCHHUEM CPEIHETO
obmero oopaszosanus (ITTIKPC, TITICC3).
1.3. Hean u 3agaum y4eOHOM NUCUMILIMHBI — TPEOOBAHUA K Pe3yJbTaTaM OCBOCHHS y4eOHOH
AUCHUIINHBI:
OcBoeHue cosiepkanus yueOHOM TUCHUIUINHBI «bronorus» odecrneunBaeT JOCTUKEHHE
CTYIEHTAMH CJIENYIOLINX Pe3yJIbTaToB:
* IUYHOCHIHBIX:
JI1 chopMHPOBAaHHOCTH YYBCTBA FOPAOCTH U YBAKEHHS K MCTOPUHU M JTOCTHXKEHHUSM OTEUECTBEHHOM
OMOJIOTMYECKOW HaYKH, MMPEJCTABICHUS O IIEJIOCTHON €CTECTBEHHO- HAYYHOU KapTHHE MHPA;
JI2 noHMMaHKEe B3aMMOCBS3HM U B3aMMO3aBHUCHMOCTH €CTECTBEHHBIX HAyK, UX BIIMSHUSA Ha OKPYXKaro-
IIYI0 Cpelly, SKOHOMHUYECKYIO, TEXHOJIOTUYECKYIO, COIIMAIBHYIO W 3THUYECKYIO Cepbl NeATeIbHOCTH
YeNI0BEKA;
JI3 ciocoGHOCTh UCTIOJIB30BATh 3HAHKS O COBPEMEHHOW €CTECTBEHHO-HAYyYHOU KapTHHE MUpPa B o0pa-
30BaTeNbHON U MPO(ECCHOHANBHOM AEATENbHOCTH; BO3MOXKHOCTU HH(OPMAIIMOHHON Cpeabl JUIs
obecrieueHunst MPOAYKTHBHOTO CaMOOOpPa30BaHMS;
JI4 BnageHue KylbTypol MBIIIJICHUS, CIOCOOHOCTh K 0000IIEHNIO, aHAIIN3Y, BOCIIPUATHIO HH(OpMa-
IIMU B 00JIACTH €CTECTBEHHBIX HAyK, IOCTAaHOBKE LIEJIM U BHIOOPY MyTeH ee JOCTHXKEHUs B mpodeccu-
OHAJIBHOM cdepe;
JI5 crnocoGHOCTH PYKOBOJCTBOBATHCS B CBOEH JIEATEIILHOCTH COBPEMEHHBIMU MTPUHIIMIIAMU TOJIEPAHT-
HOCTH, JIajiora U COTPYJHHUYECTBA; TOTOBHOCTh K B3aMMOJICHCTBHIO C KOJJIETaMH, paboTe B KOJIJIEK-
THUBE;
JI6 TOTOBHOCTH UCIOJIB30BaTh OCHOBHBIE METO/bI 3aLIUTHI OT BO3MOKHBIX IOCIEACTBUMA aBapHii, Ka-
TacTpod, CTUXUIHBIX OCICTBHIA;
JI7 obnananue HaBBIKaMU O€30IMAaCHOM PabOTHI BO BpeMs MPOEKTHO-UCCIIEI0BATELCKON U dKCIepu-
MEHTAJIbHOM JeATeIbHOCTH, PU UCIIOIb30BaHUU JIAOOPATOPHOTO 000PYAOBAHMUS;
JI8 crocoOHOCTH UCTONIB30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUS B IPAKTUYECKOH JeSITeIbHOCTH U
MTOBCETHEBHOM KU3HU 711 COOTI0OEHUS Mep MPO(UIAKTUKKU OTPaBICHUN, BUPYCHBIX U JPYTHX 3a00-
JIeBaHUH, CTPECCOB, BPEIHBIX MPUBBIYEK (KYPEHUS, AJTKOTOJIM3Ma, HAPKOMAHHH ); TIPABUJI TOBEICHHS B
JI9 TOTOBHOCTH K OKa3aHUIO MEPBOIl MOMOUIM NMPU TpaBMax, NIPOCTYAHBIX U IPYruX 3a00JIeBaHUIX,
OTpaBJICHUSIX IUILEBBIMU POAYKTAMU;
* MeTanpeIMeTHBIX:
M1 oco3HaHue COIMAIbHOW 3HAYMMOCTH CBOEH Mpodeccuu/crennanbHOCTH, 001aJaHie MOTUBAIIUCH
K OCYIIECTBIIEHHUIO MPO(ECCHOHATBHOMN 1eATeNbHOCTH;
M2 noBBIIICHHE UHTEIJIEKTYAJILHOTO YPOBHS B IIPOIecce U3Y4YEHUsI OMOJIOTMUECKUX SIBICHUI; BbIIa-
IOLIUXCSI IOCTMXKEHUH OMOJIOTHH, BOIIEAIINX B OOIIEYEIOBEYECKYIO KYNbTYPY; CIOKHBIX U MPOTHUBO-
PEUUBBIX ITYTEH Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISAOB, UICH, TEOpUH, KOHIENIUN, TUIOTE3 (O
CYUTHOCTHU ¥ MPOUCXOXKICHUH JKU3HH, YEJIOBEKa) B X0/1€ pabOThI C pa3TuYHBIMU UCTOYHUKAMU
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nH(popManuu,

M3 crocoOHOCTh OPraHU30BBIBATH COTPYAHUUYECTBO €JMHOMBIIIICHHUKOB, B TOM YHUCIIE C MCIIOB30-
BaHUEM COBPEMEHHBIX HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

M4 criocoOHOCTh MOHUMATh MPUHLIUIIBI YCTOMYUBOCTU U MPOAYKTUBHOCTH KUBOM NPUPOIBI, IIYyTH €€
W3MEHEHMsI O]l BIMSHUEM aHTPOIIOTEHHBIX (DAaKTOPOB, CIOCOOHOCTh K CUCTEMHOMY aHaJIM3y IJIO-
OaJIbHBIX SKOJIOTUYECKUX POOIIEM, BOIPOCOB COCTOSIHUSA OKPY)KAIOLIEH Cpe/ibl M PallMOHAIBHOTO HC-
II0JIB30BAHUS IPUPOJHBIX PECYPCOB;

M5 ymenue 00OCHOBBIBATH MECTO M POJb OMOJOTMUECKUX 3HAHUM B MPAKTUYECKOH NEATETHLHOCTH
JIOEH, Pa3BUTUN COBPEMEHHBIX TEXHOJIOTUH; ONpPENeNATh KUBble OOBEKTHI B NMPHUPOJIE; MTPOBOIUTH
HAOJIOACHNUS 32 IKOCUCTEMaMHU C LIEJIbI0 X ONUCAHUS U BBISBICHHUS €CTECTBEHHBIX U AHTPOIIOTEHHBIX
W3MEHEHMI; HaXOUTh U aHAJIM3UPOBATh NH(OPMALIMIO O JKUBBIX 0OBEKTaX;

M6 crnocoOHOCTh MPUMEHATh OMOJOTHUYECKUE W KOJIOTMYECKHE 3HAHUS Ul aHalu3a MPHUKIATHBIX
po0JieM X03sHCTBEHHON JeSTEILHOCTH;

M7 cnocoGHOCTh K CaMOCTOSITEIbHOMY MPOBEACHUIO HCCIEIOBAaHMUN, TOCTAHOBKE E€CTECTBEHHO-
HAy4YHOT'O SKCIEPUMEHTA, UCIOJIb30BAHUIO MH(POPMALIMOHHBIX TEXHOJIOTUH I peIIeHUs] HAyYHbIX U
npodecCHOHANBLHBIX 331a4;

M8 crocOOHOCTB K OLIEHKE 3TUYECKUX ACHEKTOB HEKOTOPBIX MCCIEA0BAaHUM B 00JaCTH OMOTEXHOJO-
I'M (KJIOHMPOBaHUE, HCKYCCTBEHHOE OIJIOIOTBOPEHUE);

* IpeIMETHBIX:

IT1chopMupoBaHHOCTH MPEACTABICHUI O POJIM U MeCTe OMOJIOTHH B COBPEMEHHOM Hay4YHOU KapTHHE
MUpa; OHUMAHUE POJIM OMOJIOTUU B (OPMHPOBAHUU Kpyro3opa M (pPyHKIMOHAIBHOM I'paMOTHOCTH
JUIS PELLIEHUs] IPAKTUYECKUX 3ajay;

I12 BnageHne OCHOBONOJIATAOIIMMY ITOHATUSAMH U IIPEICTABICHUSMU O KUBOM IIPU POAE, €€ YPOBHE-
BOM OpraHM3alliy U HBOJIOLHMH; YBEPEHHOE IMOJIb30BAaHHE OMOJIOTHYECKON TEPMUHOJIOTHEH U CUMBO-
JINKOM;

13 BnageHne OCHOBHBIMU METOJIAMH HAaYYHOTO MO3HAHUS, UCIOIb3yEMBbIMU MPH OMOJIOTUYECKUX UC-
CJIEZIOBAHUSX JKUBBIX OOBEKTOB M SKOCUCTEM: OIIMCAHUEM, U3MEPEHUEM, NPOBEJCHUEM HaOIIIOICHUIA;
BBISIBJICHHME U OLICHKA aHTPOIIOT'€HHBIX U3MEHEHUH B IPUPO/IE;

[T14chopMupOBaHHOCTh YMEHHMH OOBACHATH pe3yJbTaThl OMOJIOTMYECKHUX SKCIEPUMEHTOB, pEIlaTh
3JIEMEHTapHbIE OMOJIOTHUYECKHUE 3a/1aUH;

I15 copmMupoBaHHOCTH COOCTBEHHOW MO3UIIMU IO OTHOIIEHUIO K OWOJIOTHYECKON MH(pOpMAIIHH, TIO-
Jy4aeMoM U3 pa3sHbIX HCTOYHUKOB, II100JTBHBIM SKOJIOTHYECKUM MTPOOJIEMaM U ITTSIM UX PEIICHUS.

1.4.Beuymne nmegarort4eCKue TeXHoJa0ru, HCrnoJib3yeMbi€¢ MnpenogaBaTejieM:

PaGouas mporpamma mpeaycMaTpuBaeT UCIIOIb30BAHKE MIPETIOJaBaTeNIeM TEXHOIOTHH
JUYHOCTHO — OPHEHTHUPOBAHHOTO 00pa30BaHUs, HMHOOPMAITMOHHBIX TEXHOJIOTHUN, TEXHOJIOTUH
MPOEKTHOU JESITENbHOCTH, KOMIETEHTHOCTHBIN MOJIXO/.

1.5. PexomeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrPAMMBbI AU CHUILINHBI:
MaKCUMaJIbHOM Y4eOHOU HAarpy3Ku 00yJaromerocsi 52 4acoB, B TOM YHCIIC:
00s13aTeNbHON ayJUTOPHOM yueOHOM Harpy3ku oOydaromerocst 364acoB
CaMOCTOATENbHON paboThl 00y4aronierocsilo gacos.



KOHerTI/IZ’-aHI/lﬂ Pe3yjJabTaTOB OCBOCHUSA NUCHUIIJIMHBI

O0BbekTHI (IpeaMeThl) KOHTPOJIS (3HAHUS,

Pa3gens! (YykpynHEHHBIE TEMBbI)
nporpammbel MJIK

YMeHHS)

JIMIHOCTHBIC

MeTanpeaAMeTHbIe

nmpeaIMeTHbIC

I

&

JI4

JIs

JIs

=

=

JIy

g

g

M3

My

M;s

Ms

£

Mg

I

1

I3

14

=

BBenenne

+

+

+

YyeHue o KIeTke

OpranusM - eIMHOE LIETI0e

OCHOBBI TEHETHKHA

+| +|+] +

OCHOBBI CEJIEKIINNA

OpomonuonHoe yuenue Y. Jlapsruna

I[BI/I)KyHII/Ie CHJIBI 3BOJIFOIIUH

OcCHOBHBIE HAITPABIICHHUS YBOJIOIIIOHHOTO IIPOrpecca.

TIpoucxoxaeHue dveoBeka

DKOJIOTHUS U SKOJIOTHYECKHE CUCTEMBI

Buocdepa- rmodanpHas s3kocucTeMa

buonnka

N N e N A A I A

N N e N A A I A

| | ]| | ]| | || ]+

| | ]| | ]| | || ]+

| | ]| | ]| | || ]+

| | ]| | ]| | || ]+

| | ]| | ]| | || ]+

| | | | ] | | ] ||+

| | || | ] ] | ]+

N N e N A A I A




2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JAUCIHUILIAHBI

2.1. O0beM y4eOHOM TMCHUILUIMHBI U BU/IbI Y4eOHO padoThI

Bua yueOHoii padoThl

KoanuecTBOo 4acoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 52
Oobs13aTesibHAs ayAUTOPHAsI yueOHasi HArpy3ka (Bcero) 36
B TOM YHUCIJIC:

Jlexuun 20
MIPAKTUYECKHUE 3aHATUS 16
CamocrosiTesibHast paboTa 00y4aruierocsi (Bcero) 16
B TOM YHCIIE:

BHEAYJUTOPHAs CaMOCTOsITEeIbHAs paboTa 16

Hrorosasi arrectanust B popme audQepeHImpoBaHHOrO 3a4eTa




2.2. TemaTnuyeckuii IUVIaH U COAepKaHNe Y4eOHOMH TUCHUILVINHBI «buosornsa»

HaumeHoBaHue pa3ieioB

Conep:kanue y4yeOHOro Mmarepuaa, JadopaTopHblie U

O0BeM yacoB

YpoBeHb 0CBOEHMSI

U TeM NpaKTH4ecKue padoThl, CAMOCTOSATEeJbHAsI padoTa
00y4arouuxcs
1 2 3 4
BBenenne 1
Tema 1. [Ipusnaku xkuBbIX | OOBEKT U3YUCHHS OMOJOTUH — KUBas pupoja. [Ipu3naku 1 2
OpPTaHU3MOB. YKUBBIX OpPraHu3MoB. MHOTr0o0Opas3ue >KUBbIX OPTraHNU3MOB.
YpoBHEBas opraHu3anus >KMBON MPUPOIbI U SBOJIOIHUA.
MeToap! mo3HaHUs KUBOU pupoabl. O0IMe 3aKOHOMEPHOCTH
ouonorun. [Ipeaqmer nzydeHus 06001IarOIIET0 Kypca
«buonoruy, uenu u 3agayu Kypca. M3ydeHue 0OCHOBHBIX
3aKOHOMEPHOCTEN BOSHUKHOBEHMUS, Pa3BUTHUS U CYIIECTBOBAHUS
YKU3HU Ha 3eMJie U COBPEMEHHOM ee opranu3anuu. Poib
Oouosioruu B GOPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPa U B IPAKTUYECKOU NEATEIbHOCTU
monen. CoOmroieHue TpaBuIl MOBEICHUSI B TIPUPOJIE, OEperKHOE
OTHOILIEHHE K OMOJIOTHYECKUM O0BEKTaM (pacTeHUsM U
JKHBOTHBIM M UX COOOIIIECTBaM) U UX OXpaHa.
JdemoHncTpanmu.
buonoruueckne cUCTEMBl Pa3HOIO YPOBHS: KJIE€TKA, OPraHU3M,
oNyJISINsI, SKocucTema, onocdepa. [lapcTpa sxuBoit mpupobl.
Pazmen I 4
YdeHue 0 KiIeTKe
Tema 1.1. CTpoenue u 4
GyHKIUM KIETKH.
OO0MeH BelecTs
Tema 1.1.1.Ctpoenue Krmerka — »rnemeHTapHass J>KMBas CHCTEMa W OCHOBHas 1 2
kieTku. OyHKIHUN CTPYKTYpHO-() YHKIIMOHATbHAS eMHUILIA BCEX KUBBIX

OpPraHOUJOB KIIETKH.
Bupycel

opraau3MoB. Kparkas mcropus mzydenus kietku. KJICTKM M

UX pa3HoOOpa3We B MHOTOKJIETOYHOM OpTraHU3Me.
Kierounas Teopuss CTpO€HMS OpraHM3MOB. XHMHUYECKas
opranmsanus kieTkd. OpraHndeckue M HEOpraHMYEeCKHe
BEIIECTBA KJETKU M >KUBBIX OpraHM3MoB. benku, yrieBojsl,




JUNHBI, HYKJICMHOBBIE KUCIOTHI M X POJib B KieTke. CTpoeHue
U QyHKiuu kineTku. [IpokapuoTHuUecKHe W IYKapHOTHUYECKHE
KJIeTKU. Bupycel kak HekseToyHast popma KU3HH U UX 3HAUYEHUE.
Boprba ¢ BupycHeiMu 3aboneBanusimu  (CIIMJ u  n1p.)
[{uromnazma u kierouHas MemOpana. OpraHouIbl KJIETKH.

Tema 1.1.2.00men
BelecTs. TUIILl 0OMeHa
BEILECTB

OOMeH BelecTB U MPEBPAICHHE YHEPTUHU B KIIETKE.

Ipaktuyeckass Nel. HaGmonmenue, cpaBHeHHE KJIETOK
paCTeHI/Iﬁ U ) KUBOTHBIX, UX OIIMCAaHHUC.
JdemMoHcTpanuu.

Crtpoenue u ctpykrypa 6enka. Ctpoenne monekyn JJHK u PHK.
Pemmukanus  JIHK. Cxembl dHepreTudeckoro oOMeHa U
ouocuHTe3a Oenka. CTpoeHHE KIETOK IMPOKAPHUOT M IYKAPHOT,
CTpOCHHE U MHOro00pa3We KIETOK pPAaCTCHUH U KHUBOTHBIX.
Ctpoenune Bupyca. Dotorpaduu CXeM CTPOEHUS XPOMOCOM.
Cxema ctpoeHus reHa. MuTos.

CamocrosiTesibHast padora.

Buo-, Makpo-, MUKpO3JIEMEHTbI U MX POJIb B JKU3HU PACTCHHUS.
[IpakTudyeckue Jnoka3arenbcTBa OOpa30BaHUS OPraHUYECKUX
BEIIECTB B pacTeHMH mnyTeM ¢orocunre3a. CozgaHue W
HoJ/Iep)KaHue KyJIbTyp OakTepuid, OJHOKJIETOUHBIX BOAOPOCIEH,
IIPOCTEUIINX. HaGmromenuss  3a  ux CTPOCHHEM U
AKHU3HENEATEIIbHOCTBIO  pacTeHUM M KuBOTHBIX. Cranum
HHEPreTUYECKOr0 OOMEHa B PA3IMYHBIX YaCTAX MUTOXOHIPUH.
Crtpoenune u QpyHKIMU puOOCOM U UX POJIb B OMOCHHTE3€e OelKa.
SnIpo Kak ILEHTP YNpaBJICHUS KHU3HEACATEIBbHOCTHIO KIIETKH,
COXpaHEHMsI M TIepellaud HaCIEJCTBEHHBIX IPU3HAKOB B
nokoseHusx. Kierounas Teopus CTpOEHHs OPraHU3MOB.

Pazgea II. Opranusm.
PasMHoOkeHue M
UHIUBUIYAJIbHOE
pa3BUTHE OPraHNU3MOB

Tema 2.1. Opranusm -
eIMHOe 11eJ10e.




Tema2.1.1. IlomoBoe u
Oecrionoe pa3MHOKCHHE

Pazmuoxenune Opranu3MoB. Pa3MHOXkeHHE - BaKHeilIee
CBOMCTBO JKMBBIX opranu3moB. [lomoBoe wu  Oecmonoe
pasmHoxkenne. OpraHusm - eawHoe 1enoe. MHoroodpasue
opraam3mMoB. OOpa3oBaHue MOJIOBBIX KJIETOK u

omofoTBopeHue. MHuauBHayalbHOE pa3BUTHE OpraHU3Ma, dTal
oHToreHe3a. OCHOBHBIE 3Tambl 3MOPHUOHAIBHOTO Pa3BUTHSL.
CXOIICTBO  3apOAbINIC  MPEACTABUTENECH  pa3HbIX  TPYII
IIO3BOHOYHBIX KakK CBUACTCIBCTBO ux 9BOJIOLIMOHHOI'O
poJcTBa. [locneacTBust BAMSHUS ~ QJIKOTOJsl, HUKOTHHA,
HApPKOTUYCCKHUX BCHICCTB, 3arpsA3HCHUA CpPCIAbl Ha PA3BUTUC
yenoBeka. [IpuumHBI HapymieHUd B Pa3BUTUM OPraHU3MOB.
WHuBuayanbHOE pa3BUTHE YEIIOBEKA.

IIpakTnyeckoe 3aHsTHe Ne2. BrisBieHHe U omucaHue
MPU3HAKOB  CXOJCTBAa 3apOJbIIIEH ueJoBeKa U APYrux
N03BOHOYHBIX. /[0Ka3aTenbCcTBO MX HBOJIIOIIMOHHOTO POJICTBA

JdemoncTpanuu

Mmuoroo6pa3zue opranu3smMoB. OOMEH BEIIECTB W TPEBpaICHUE
sHeprun B Kierke. dorocunre3. JleneHue KieTku Muros.
becronoe pasmHoxeHne opraHu3moB. OOpa3oBaHHE IOJIOBBIX
KJIETOK. Melios. OnogoTBOpeHNE y pacTeHuN.
NunuBunyansHOE pa3BUTHE Opranu3Mma. Tumnsl
n0CTAMOPHOHAIBHOTO PAa3BUTHUSI )KUBOTHBIX.

CamocrosiTesibHas padoTa.

buonornueckoe 3HaueHMe MHUTO3a U MeWosa. becrnonoe
pa3MHOXXEHHE, €ro  MHOroo0Opasue ©  MPAKTUYECKOE
UCIIOJIb30BaHUE. buonoruueckoe 3HaueHuWe UepernOBaHUS
MIOKOJICHUH. BiinsHME OKpYKaIOLIEeH Cpelbl U €€ 3arpsA3HEHUs Ha
pa3BUTHE OpraHu3MoB. BiusHue KypeHHs, yHnoTpeOieHus
QIKOTOJII W HApPKOTHKOB POJIUTEISIMH Ha SMOpHOHAIBHOE
pasButue pebenka. HacnencrBenHas wHboOpMamnus U mepenaya
€€ U3 MOKOJICHUS B IOKOJICHUE.

Pazpean III. OcHoBEI
TeHEeTHKH U CeJIeKINN

Tema .3.1. OcHOBEI
TeHEeTHKH

Tema3.1.1. 'emeruxa

I'emernka — HayKa O 3aKOHOMCPHOCTAX HAaCJICACTBCHHOCTHU U
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3aKOHBI TCHETUKU.
3meHunBOCTD
OpraHu3MOB.

W3MEHUYHUBOCTH OpPraHu3MoB. [.MeHaenbr — OCHOBOMOJIOKHHK
reHeTuku. ['eHeTndeckass TEpMUHOJOTHS U CUMBOJIMKA. 3aKOHBI
TE€HETUKH, ycTaHoBiieHHble [. Mennenem. MoHoruOpumaHoe u
TUTHOPHUIHOE CKpELIMBaHUE XpomocoMHast TEeOpHst
HacJeOCTBEHHOCTH. B3amMopmelicTBue TIeHOB. | eHeTHKa IIoa.
ClemieHHOE C IOJIOM HAclCAOBaHUE. 3HAUCHUE T'CHETHKH IS
CeJIEKIIMU U MeauIInHEI. HacliencTBeHHBIE O0JIE3HHU YeJIoBEKa, UX
[IPUYUHBI U TOpoQUIaKTHKA. N3MeHYnBOCTSD. Bunst
H3MEHUYHUBOCTH 3aKOHOMEPHOCTH H3MEHYUBOCTH.
HacnencreBennas WIM  TEHOTUIHYECKas M3MEHYUBOCTb.
MoandukanmoHHass K3MEHYUBOCTb.

IIpakTnyeckass paGora Ne3.BoisiBieHue  MyTareHoB B
OKpYXKAaloIllel Cpele M KOCBEHHAas OLEHKAa BO3MOXHOIO HX
BJIMAHUA HA OPTraHU3M.

IIpakTuyeckass pa6ora Ne 4CocraBieHrne MPOCTEUIINX CXEM
MOHOTHOPHUAHOTO U TUTHOPUTHOTO CKPEITUBAHUS.

IIpakTnyeckoe 3ansitue Ne 5. PellleHre T€HETUYECKUX 3a]1ad.
Ananm3 (eHOTUIHYECKONW N3MEHUYUBOCTU

Tema 3.2. Cesrekuus

Tema3.2.1. OcHOBBI
CEJICKLIUU PACTEHUH,
KUBOTHBIX U
MHUKpPOOPTaHNU3MOB

I'eneTuka — TeopeTnyeckasl OCHOBaA cejiekiuu. O10MallHUBaHUE
KUBOTHBIX U BBIpaH_II/IBaHI/Ie KyHbTypHBIX paCTeHI/II\/'I — HA4YaJIbHBIC
aranbl ceneknuu. Ydyenue H.M. BaBuioBa o0 1meHTpax
MHOTooOpa3usi M TPOMUCXOXKAEHHUS KYJIbTYPHBIX PpAcTEHUH.
OCHOBHBIE METOJIbI CEJICKITUU: THOPUAN3AINS U UCKYCCTBCHHBIN
ot00op. OCHOBHBIE JOCTHKCHHS COBPEMEHHOW  CEJICKIUU
KYJIbTYPHBIX pacTeHuH, JOMAIIHHAX JKHBOTHBIX n
MI/IKpOOpI‘aHI/BMOB. BI/IOTGXHOHOFH}I, cec JOCTHUIKXCHUA nu
MEePCIIEKTUBBI PA3BHUTHSI.

JdemMoHcTpanuu:

Monorubpuanoe u auruOpumHoe ckpemuBaHus. I[lepekpect
xpomocoM. CreruieHHOe HacienoBaHue. Myranuu. LleHTpsl
MHOrooOpas3usi U NPOUCXOXKIEHHS KYJIbTYPHBIX PAacTeHHUH U
JIOMAIIHUX JKUBOTHBIX. [ mOpuau3ams. MckyccTBeHHBINH OTOOD.
HacnenctBenHrsie 0o0J€3HM 4YeaoBeKa. BIMsSHHE aJIKOroJIH3Ma,
HAapKOMAHWHU, KYpEHUs Ha HACIEACTBEHHOCTD.
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CamocrosiTesibHast padora.

Jpamatndeckue CTpaHUIBI B HMCTOPUM DPA3BUTHUS TI'E€HETUKHU.
VYcenexu COBPEMEHHOI T'€HETHUKU B MEIUIIMHE U
31paBooxpaHeHuH. LleHTppl MHOro0Opasusi M MPOMCXOMKIACHUSI
KYJbTYPHBIX pacTeHui. Lentpol MHOT000pa3us u
IMPOUCXOKACHU JOMalIHuX KNUBOTHBIX. I/ICTOpI/IH
MPOUCXOXKICHUS OT/IEIbHBIX COPTOB KYJIBTYPHBIX PaCTeHUN

Pazaen IV.
IIpoucxoxnenue u
pa3BHUTHE KM3HH HA
3eMJie. JBOJIOIHOHHOE
yueHue

Tema 4.1. DB0oJIOIIUOHHOE
yuenue Y. lapBuna

Tema4.1.1. DBOIIOIIMOHHOE
yuenue Y. /lapBuHa.

Hctopus pa3BUTHS SBOJTIOLMOHHBIX HIEH. [ UITOTE3bI MPOUCXOK-
JIEHHS KU3HU. M3yueHrne OCHOBHBIX 3aKOHOMEPHOCTEN BO3HUK-
HOBEHUS, Pa3BUTHS U

CYILIECTBOBaHUS KU3HU Ha 3emiie. Y CJI0)KHEHHE JKUBBIX Opra-
HU3MOB B IIPOLIECCE IBOJIIOLIUN.

MHuoroo0pa3ue »XUBOTO MUpa Ha 3emMiie U COBPEMEHHAas €ro
opranuzanus. 3HadeHue pabor K. Jlunnes, X.b. Jlamapka B
Pa3BUTHH SBOJIIOIMOHHBIX HJEH B OHOJOTHHU. DBOJIIOIHOHHOE
yaeane Y.  Jlapuna.  EctectBeHHbii  otOop.  Poip
HBOJIIOIIMOHHOTO y4eHUs B (OPMHUPOBAHHH COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHBI MUpa

Ilpakmuueckoe 3anamue Ne 4. AHanu3 U OLEHKA pa3IU4HbIX
TUIIOTE3 IPOUCX 0K ICHHSI AKU3HH.

Tema 4.2. /IBuxymue
CHJIBI DBOJIIOIIHH

Tema4.2.1. Bun.
Kpurepun Buna.
[Tomymnsiums

Konnenuuss Buga, €ro KpUTEPHH. EcrecTBenHbIit  0TOOP.
[Honmynsuus— CTpyKTypHasi €AMHULIA BUIA U 3BOJIIOLIUH.

IIpakTuyeckas padora Ne5. Onucanue ocobeil ogHOrO BHIA
110 MOP(HOJTOTHIECKOMY KPUTEPHIO.

IIpakTyeckoe 3ansaTue Ne 6. [IprcrnocobieHre opraHu3MoB K
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pa3HbBIM cpeaM oOWTaHHWs (BOJAHOW, HAa3eMHOM- BO3YIIHOM,

TTOYBEHHOM ).

Tema 4.3. OcHOBHbBIE
HANPaBJICHUS
IBOJIIOIHOHHOTO
nporpecca.

Temad.3.1. JIpmwxyrue
CHJIBI 3BOJIFOIIUHN

CuHTeTH4YeCcKasd Teopus SBOJIIOIHN. Mukpo3BosTIOLHS,
MaKpO3BOJIOIUS. CoBpeMeHHbIE MpeACTaBICHUS 0
BunoodpazoBannu (C.C. UYerBepukos, MN.M. IlImansraysen).
MaxkposBomtonus. JlokazarenscTBa 3Bomtonuu.  CoxpaHeHue
OMOJIOTMYECKOTO MHOTO00pa3usi Kak OCHOBBI YCTOMYHUBOCTH
Oomocthepsl W MPOTPECCUBHOTO €€  pasBUTHs. [IpUdHMHBI

BbIMHPAaHWA BUIOB

Temad.3.2.0cHOBHBIE
HaHpaBHeHI/I}I
9BOJIIOIMOHHOTO
mporpecca.

CoxpaHeHne OMOJIOTHYECKOT0 MHOT000pa3usi Kak OCHOBA
ycToiuuBOCTH OHuocheps! U

NIPOTPECCUBHOTO e¢ pa3BUTHs. [I[pHuuHBI BBIMUPAHUS BUJIOB.
OcHOBHBIE HaNpaBICHUS
HBOJIIOIIMOHHOTO  TIpoTpecca.
OMOJIOTUYECKHI perpecc.

buonornueckuii mporpecc u

CamocrosiTesibHas padora.

IIpennoceiki  BO3HUKHOBEHHS  SBOJIIOLIMOHHOM  TEOpUH
Y./lapsuna. CoBpeMeHHbIE NPEACTABICHHUS O MEXaHU3Max W
3aKOHOMEPHOCTAX dBoatonuu. DopmMupoBaHHE yCTOWYUBBIX
NONYJSALUA MHUKPOOPraHM3MOB M BpEOUTENEN KyJIbTYPHBIX
pacTeHui K BO3JCHUCTBUIO SIAOXMMHUKATOB KAK JOKa3aTEIbCTBO
UX AaJanTUBHBIX BO3MOXKHOCTEH. AganTWBHAas  paguanus
OpraHM3MOB (Ha KOHKpPETHBIX IIpUMeEpax) KakK pe3yJabTaT
JIEICTBHS €CTECTBEHHOT0 0TOOpA.

Paznean V.

Tema 5.1 Ilpoucxo:xaenne
YyeJ0BeKa

Temab.1.1AnTponorenes

AHTponoreses. OBoitonus npuMaroB. COBpeMEHHBIE THIIOTE3bI
0 IIPOUCXOKACHUU

yenoBeka. Jloka3arenpcTBa poACTBA YEJIOBEKA ¢ MIIEKOIIUTAIO-
IIMMU >)KHBOTHBIMH. DTalbl

13




OBOJJIOIMHN YCJIOBCKA. BrissBnienne sranos 9BOJIOLHH YECIOBCKA

Temab.1.2.YenoBeueckue
pachl

YMeHue 10Kka3bIBaTh PABEHCTBO YEJIOBEUECKHUX Pac Ha
OCHOBAHMHU UX POACTBA U €MHCTBA MPOUCXOXKICHHUSL.
Pa3BuTHE TONEpaHTHOCTH, KPUTHKA pac3Ma BO BCEX €0
IPOSIBJIICHUSIX

Ilpakmuueckoe 3anamue Ne 7. AHanu3 U OLEHKA pa3IU4HbIX
TUIIOTE3 POUCXO0XKICHHS YeJIOBEKa.

Hemoncrpaumu Kputepuun Buga. CTpykTypa MOMYJSIUH.
AJnanTuBHBIE OCOOCHHOCTH OPTraHU3MOB, WX OTHOCHTEIHHBIN
XapakTep. OBOJIOLMOHHOE JIPEBO  PAaCTUTEIBHOTO  MHUpa.
OBOJIIOIIMOHHOE  JIPEBO  KMBOTHOro wmupa. llpencraBurenu
PEOKMX M MCYE3AIOIIMX BHJIOB PpAaCTEHHUH M HKUBOTHBIX.
IIpoucxoxneHnue yenoBeka. YemoBeuecKkre pachl.

CamocrosiTesibHass padora.

CoBpeMeHHbIE  TPEACTABICHUS O  3apPOKICHUU  KU3HMU.
Pa3nuuHble TUIOTE3bI TPOUCXOXKACHUS JKU3HU. [IpuHOMIBI U
3aKOHOMEPHOCTU pPa3BUTHs >XM3HUM Ha 3emiie. PaHHue 3Tarbl
pa3BuTUsA XU3HU Ha 3emie. [IpuumHBI U BO3MOXKHAs HCTOPHS
BBIXOJIa Ha CYIIy PacT€HUW U >KUBOTHBIX. BiusiHUE NBUKEHUS
MarepukoB U COBpPEMEHHBIN HTall Pa3BUTHUS YEIOBEUECTBA.
YenoBeyeckue pacsl.

Pa3zpen VI. OcHoBBI
KOJIOTHH

10

Tema 6.1. dxoj0orus u
IKOJIOTHYECKHEe CHCTEeMbI

Temab6.1.1. Dxonorusi.
Dxonorundeckue hakTopbI

DKoJorus — HayKa 0 B3aMMOOTHOUICHUAX OPraHUu3MOB MCKIAY
co00l 1 OKpYKaloIen cpeoi. IKomorudeckue HakTopbl, UX
3HA4YCHUE B )KM3HU OpPraHu3MoOB. BuoBas U IpOCTpaHCTBEHHAs
CTpYKTypa 3KocucTeM. [IumieBbie cBsS3U, KpyroBOPOT BELIECTB U
MpeBpaIlleHIe YHEPTUH B d3KocucTeMax. VIcKkycCTBEHHBIE CO00-
mecTBa. ATPOIKOCUCTEMBI U YpPOOIKOCUCTEMBI. M3ydeHne sKo-
JJOTUYCCKUX (baKTOpOB 1 UX BJIUAHUA Ha

OpTaHU3MBlI.

3HaHUE OTJIMYATEIHLHBIX MMPHU3HAKOB UCKYCCTBCHHBIX CO-
00111eCTB — arpodKOCUCTEMBI U YPOOIKOCUCTEMBI.
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Onucanye aHTPOIIOT€HHBIX U3MEHEHUH B €CTECTBEHHBIX
NPUPOIHBIX JaHAmAPTaX CBOEH MECTHOCTH.

CpaBHUTENIBHOE ONMKUCAHUE OJHOM U3 €CTECTBEHHBIX MPHU-
POIHBIX CUCTEM (HaIpUMep, Jieca) U KaKOH-HUOYIb arpo3KOCH-
CTEMBI

(HampuMep, NIIEHUYHOTO MOJIs).

CocraBrieHue cxeM Iepeiayy BelecTB U SHEPTUHU IO LIETISIM M1~
TaHUs B IPUPOJIHOM SKOCUCTEME U arpolieH03e

Temab.1.2.BzanmooTHOIIIEH
U B 3KOCUCTEME

Me:xkBUIOBBIE B3aMMOOTHOIIEHHS B DKOCHCTEME: KOHKYPEHIUS,
cUMOMO03, XUITHUYECTBO, MMApa3UTH3M. 3HAKOMCTBO C IKOJIOTHYE-
CKMMH CUCTEMAaMM, UX BUIOBOU

U TIPOCTPAHCTBEHHOM CTPYKTypamMH. Y MEHUE OOBACHATh
IIPUYUHBI YCTOMYUBOCTU U CMEHBI DKOCHCTEM.

O3HaKOMJIEHHE C MEXBHUA0BBIMU B3aUMOOTHOILIEHUSIMU

B DKOCUCTEME: KOHKYPEHIIMEH, CHMOM030M, XUIITHUYECTBOM, Ta-
Pa3sUTU3MOM.

YMeHHe CTPOUTH SIPYCHOCTh PACTUTEIBLHOIO COOOIIECTBA,
NUILEBBIC 1IN U CETU B OMOLIEHO3€, a TAKXKE SKOJIOTUYECKHE
IIUPAMHUIBIL.

IpakTnyeckue 3anaTust Ne8. Omnmcanue W TNPaKTHYECKOE
CO3JJaHWE  HMCKYCCTBEHHOH  9KOCHCTEMBI  (MPECHOBOIHBIN
AKBApUYM).

IIpakTyeckue 3aHATHA Ne 9. Onucanue aHTPONOTCHHBIX H3MEHE-
HMU B €CTECTBEHHBIX IIPUPOJHBIX JIaHAmABTaxX CBOCH
MECTHOCTH.

IIpakTnyeckue 3aHATHA Ne 10 CpaBHutensHOE onncaHne 0aHOMN
M3 €CTECTBEHHBIX [IPUPO/IHBIX CHCTEM (COCHOBBIMN, CMEILIaHHBII Jieca)
neca)

IpakTnyeckue 3ausitus Ne 11. Penienue 3K010ruueckux 3a-
aad

Tema 6.2.. buocdepa -
1J100aJIbHAs DKOCHCTEMA

Tema6.2.1. buocdepa.
VYuenne B.U. Bepnaackoro.
buomacca

buocdepa — rmobansHas sxocucrema. Yuenue B.W. Bepnancko-
ro o 6uocdepe Poib xuBbIx oprann3mMoB B Ouochepe. Kpyro-
BOPOT BOXHEHIINX OMOTCHHBIX JIEMEHTOB (Ha IIPUMEpE yIiepo-
1a, a30Ta U Jip.) B Ouocepe. M3menenus B buochepe..
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Oznakomienue ¢ yaeHueM B. U. Bepranckoro o 6mocdepe
KaK 0 IJ100aIbHOM 3KOCHCTEME.

Hamname npeacTaBieHns 0 CXeMe SKOCHCTEMBI Ha TIPH-

Mmepe Ouocdepsl, KpyroBOpoTe BEIIECTB U MPEBPALICHUN
sHepruu B onocdepe.

YMeHue 10Ka3bIBaTh POJb KUBBIX OPraHU3MOB B OHocdepe Ha
KOHKPETHBIX ITPUMEpax.

Temab6.2.2. buochepa u
YeNIOBEK

[MocrnencTBust AeATENTHLHOCTH YENIOBEKAa B OKPYXKAIOMICH cpene.
Bo3zneiictBue TpOM3BOACTBEHHOW NEATEIHOCTH B  00JaCTH
cBoeil Oymymieii mpodeccun Ha  OKPYXKAWOIIYIO  Cpemy.
['moGanbHbIe IKOJIOTHYECKUE MPOOIEMBl U MYTH UX PEIICHUS.
DKoNorusi Kak TEOpPETHYeCKas OCHOBA  PalMOHAIBHOTO
MPUPOIONOIB30BaHUS U OXPaHbl HPUPOJIBI. Hoocdepa.
[IpaBuiia noBeneHUs MIOAEH B OKPYKAIOILEH IPUPOIHOM Cpee.
HaxosxneHnue cBsi3u u3MeHeHus B Onocdepe ¢ mocaeaCTBUIMA
JIEATEIIbHOCTH YEJIOBEKA B OKPYKAIOLLIEH cpelie.

YMenue onpenensaTh BO3CHCTBUE MPOU3BOICTBEHHOMN
JESTEIIbHOCTH Ha OKPYXKAIOMIYIO CPey B 00JIaCTH CBOCH
Oynymiei mpodeccumu.

O3HakoMIIEHHE C TI100aTbHBIMU 3KOJIOTHYECKUMHU Tpo0OIeMaMu
Y YMEHUE OIPEETATh MYTH UX PEIICHUS.

Onucanue U MPaKTUIECKOE CO3/1aHNE UCKYCCTBEHHOMN
9KOCHUCTEMBI (IPECHOBOHOTO akBapuyMa). Perenue sko-
JIOTUYECKHX 33]1ad.

JleMoHCTpHUpOBaHNE YMEHUS IOCTAHOBKY IIeJIel AESITETbHOCTH,
TUTAHUPOBAHUS COOCTBEHHOH JEATEILHOCTH IS

JOCTHYKEHUS TIOCTABJICHHBIX LIEJICH, MPeIBUICHUS Bo3MOKHBIX
pe3yJIbTaTOB ATUX AEHUCTBUM, OpraHU3aLHU

CaMOKOHTPOJISI M OLIEHKU MOJTyUYE€HHBIX PE3yIbTaTOB.

OO0yuenue coOII0CHUIO TIPABUIT TOBEJICHHS B IPUPOJIE,
OepeKHOMY OTHOIICHHUIO K OMOJIOTHYECKUM O00bEKTaM
(pacTeHHsIM, )KUBOTHBIM M MIX COOOIIIECTBAM) U UX OXpaHe

JdemoncTpanuu:
Okonornyeckne (aKTOppl M HMX BIMSHUE HA OPTraHU3MBI.
MeXBUIOBEIE OTHOIIIECHUS KOHKYPEHITHS, cUMOM03,

XUIIHUYECTBO,  NApasuTu3M.  SIpyCHOCTb  pacTUTENBHOIO
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coobOmmecrBa. IlumeBple wmemu W CeTM B OHOIIEHO3E.
Oxonoruyeckue nupamuasl. Cxema skocuctemsl. Kpyrosopot
BEIIECTB U IMpeBpalleHhe 3HEepruu B dKocucteme. buocdepa.
Kpyrosopor yriepoma (azora u np.) B Ouocdepe. Cxema
arposkocuctemMbl. Ocobo oxpaHsieMble TPUPOJIHBIE TEPPUTOPUU
Poccun.

CamocrosiTesibHast padora.

BosneiicTBue uenoBeka Ha NPUPOAY HA PaA3IUYHBIX dTarnax
pa3BUTHS YeloBeueckoro obmecTBa. IIpuuMHBI W rpaHUIBI
yCTOMUUBOCTU OMOC(Epbl K BO3IEHCTBUIO ACATEIbHOCTH JIIOACH.
bruonieHo3pl  (3KOCHCTEMBI)  Pa3HOTO  YPOBHI W HX
COMOAYMHEHHOCTh B TJI00ANBHOW JKOocUcTeMe — Ouocdepe.
Paznuunble  SKonormyeckue NHUpaMHIbl M COOTHOLICHMS
OpraHu3MOB Ha KaxIoM ux cryneHu. Ilyru mnosslmeHus
O6uosornyeckoi IPOAYKTUBHOCTH B UCKYCCTBEHHBIX
skocucTemax. OnacHOCTh TJI00ATBHBIX HApYIIEHUH B Ouocdepe.
O30HOBBIE  «ABIPBI», KHUCIOTHBIE JOXAM, CMOTM U HUX
IpeOTBpaLIeHHE. DKOJIOTUYECKHE KPU3UCHI U 3KOJIOTMYECKHE
KaTacTpo(bl. [Tpenorpaienue ux BO3HUKHOBEHHUS.
YcToitunBoe pazBuTHe MPUPOIBI M OOIIECTBA.

Pa3zgen VII. Buonuka

Tema 7.1. Buonuka

Tema7.1.1.buonunka, oJHO
U3 HampaBJiIeHUu OMOJIOTHH
U KHOCPHETUKH

bronuka kak 0HO U3 HaIpaBJIeHUH OUONIOTHH U KUOEPHETUKH,
paccmarpuBatoiiee 0co0eHHOCTH MOP(OGHU3NOTOTHIECKOi Op-
TaHU3alUH )KUBBIX OPTaHU3MOB M MX MCIOJIb30BaHHUE JIJIS CO3/1a-
HUS COBEPIICHHBIX TEXHUUYECKUX CUCTEM M YCTPOUCTB MO aHaJIO-
TUH C )KUBBIMH cucTeMaMu. [IpuHIUIBI U IpUMEphI UCTIONB30Ba-
HUS B XO3SIICTBEHHOU JIeATEIHHOCTH JItoiel MOp(hodyHKITHO-
HaJIbHBIX YEPT OpraHU3aIMi PACTCHUH U KUBOTHBIX.
O3HakoMJIEHUE C TPUMEPAMHU UCTIOIb30BAHMS

B XO35HCTBEHHOM JIEATEILHOCTH JIIOACH Mopdo-
(GYHKIIMOHATBHBIX YePT OpraHU3aIliu PACTEHUHN U KUBOTHBIX
IIPU CO3JJaHUH COBEPILIEHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB
M0 AHAJIOTHH C KUBBIMU CHUCTEMAaMH.

3HAKOMCTBO C TPyOUaThIMU CTPYKTYpPaMHU B KUBOU MPH-
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pOZie ¥ TEXHUKE, a3POAUHAMUYECKUMU U TUAPOAUHAMUYECKUMU
YCTPOMCTBAMMU B KMBOU IPUPOJE U TEXHUKE.

YMeHune CTpouTh MOAEIH CKIaI4aToON CTPYKTYpPBI, HCIOJIb3Ye-
MBIE B CTPOUTEILCTBE

JdemoHcTpanuu

Mogenu  ckinag4aTtod  CTPYKTYp, UCIIONIB3YEMOM B
cTpoutenbeTBe. TpyOuaThle CTPYKTYphI B JKMBOM NpHpOJE U B

TEXHHKE. AdpoarHaMHuuecKue u TUIPOIMHAMUYECKHE

YCTPOMCTBA B )KMBOW MPUPOJE U B TEXHUKE.

CamocrosiTesabHast padora. 1

Pone mpaBUTENBCTBEHHBIX M OOIIECTBEHHBIX HKOJIOTHYCCKUX
OpraHu3alui B COBPEMEHHBIX Pa3BUTHIX CTpaHax. PanmonansHOe
WCIIOIb30BaHUE M OXpaHa (KOHKPETHBIX) HEBO300OHOBHUMBIX
MPHUPOJHBIX pecypcoB. ParmoHanbHOE UCTIONB30BAHUE M OXpaHa
(KOHKPETHBIX) BO300OHOBHUMBIX MPHPOIHBIX PECYPCOB.

JnddepennupoBanublii 3a4er 1

BCEI'O: 36

Jna xapakmepucmuKu ypo8Hs 0C80€HUs YYeOH020 MaAMepuaia UCnoab3yIOmcs ciedyrouue 0003HAYeHUL:
1. - o3naxomumenvhwili (y3HABAHUE PaHEE H3YICHHBIX OOBEKTOB, CBONCTB);
2. -penpodykmueHblil (BBIIOJIHECHHUE NEATEILHOCTH TI0 00pa3Ily, MHCTPYKIIUU WITH TIOJT PYKOBOJICTBOM)
3. - npodyxkmuseHuvlll (TUTAHUPOBAHKE U CAMOCTOSTEIILHOE BBIITOJIHEHUE ACITETLHOCTH, PEIICHHE MPOOIEMHBIX 33/1a)
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3. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI TUCHUTIJIMHBI

3.1. TpeGoBaHusi K MUHUMAJLHOMY MATEPUAIBLHO-TEXHHYECKOMY 00ecredeHHIo

Peanuzamus mporpaMMbl AUCHUIUIMHBL TpeOyeT Hanmuyusi ydeOHoro kaOunera «buomorus u
reorpagus».
Oobopyoosanue yueonozo kabunema:

MOoCaJ04YHBIC MCCTA 110 KOJIMYCCTBY 06y‘-IaIOH_[I/IXC}I;

pabouee MecTo mpernoIaBaTessi, 000pyI0BaHHOE MEPCOHATLHBIM KOMITBIOTEPOM C
JIMIIEH3UOHHBIM MJIH CBOOOIHBIM IPOTPAMMHBIM 00ECTICYeHHEM, COOTBETCTBYIOLIHM
paszenam nmporpaMmbl U OJKJIFOUYEHHBIM K ceTH Internet u cpeictBaMu BeIBOAA
3BYKOBOU MH(MOpMAITIH

Texnuueckue cpeocmea 00yyenus:

MYJIbTUMEAUNHBINA TPOEKTOP

MEePCOHAJIbHBIA KOMITBIOTED

MPOEKIIMOHHBIN YKpaH

ABTOPCKUI KOMIUJIEKT KOMITbIOTEPHBIX MPE3CHTAIINMN.

3.2 YcaoBus peanusanuu nporpammsi ¢ gunamu OB3

B mensx moctymHocTH mMONMy4deHHs OOpa3oBaHMsI MO OOpa30BATENBHBIM MPOTpaMMaM
MHBAIMJAMU M JIMI[AMA C OrPaHUYECHHBIMH BO3MOXKHOCTAMH  3710poBba  KIIK
obecrieunBaeTcs:

1) 17151 MHBAJIMIIOB M JIAII C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI 110 3pECHUIO:

— pa3MelieHHe B JIOCTYIHBIX JUISS OOYYaroIIUXCS, SIBIISTFOLIMXCS CICTBIMHA I
c1aboBUIAIIMMHA, MECTaX W B aJanTHPOBaHHOW QopMe (C y4eToM HX OCOOBIX
noTpeOHOCTEe) CchpaBOYHOW HWHPOPMALMU O PpACHHCAaHUU  Y4EOHBIX  3aHATHH
(nHbOpManKs TOHKHA OBITH BBHITIOJHEHA KPYIMHBIM pelbe(HO-KOHTPACTHBIM MIPUPTOM
(Ha 6erom i xenToM (hoHe);

— MPUCYTCTBHE aCCHCTEHTA, OKA3bIBAIOIIETO 00yJaromeMycss HEOOXOAUMYFO TIOMOIIIb;

— o0ecrieueHrE BBITyCKa aJbTEPHATUBHBIX (POPMATOB IMEYATHBIX MATEPHATIOB (KPYITHBIN
mpudT WK ayanodaitie);

— obecrieueHne OCTyma OOYYArOIIErocs, SBJISIOMIETOCS CIENbIM M HCIOJB3YIOMIErO
co0aKy-TIoBOABIPS, K 3TAHHUIO aKaJICMHUH,

2) 1Sl MHBAJIMJIOB M JIMII C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI 110 CITYXY:

— nyOnupoBaHME 3BYKOBOM CIPaBOYHON MHGOPMAITUU O PACIIMCAHUH YUCOHBIX 3aHSATHI
BU3YyalbHOU (YyCTAaHOBKa MOHHMTOPOB C BO3MOXKHOCTBIO TPAHCISIMU CYOTHTPOB
(MOHHTOpPHI, UX pa3Mepbl U KOJUYECTBO HEOOXOIUMO OIPENENATh C Y4ETOM pa3MepoB
MOMEIICHMUS));

— o0ecrieueHne HaUIeKAIIMH 3BYKOBBIMU CPEACTBAMHU BOCIIPOM3BEACHUSI MHPOPMAIINH;
3) JUIA UHBAJIMAOB U JIUI C OTpaHUYCHHBIMU BO3MOKHOCTAMUA 310POBbA, UMCIOIIUX HAPYIICHUS
OIMMOPHO-ABUTATCIILHOI'O amnrapara, MaTCpUaJIbHO-TCXHUUCCKUC YCIOBHUA JOJIKHBI obecrneynBaTh
BO3MOYXHOCTh OCCIIPEISATCTBEHHOTO JAOCTYMA O00yJarOMUXCs B yUeOHBIC ITOMEIICHIS, CTOIOBEIE,

TyaJIeTHbIE W JAPYTHe MOMEUIEHHs, a TakXke MpeObBaHWA B YKa3aHHBIX IMOMEIICHUAX (HaTu4ne
NaHIyCOB, HOPYYHEH, PaCIIMPEHHBIX JBEPHBIX IPOESMOB).

3.3. UudopmanuonHoe obdecrieueHne o0ydeHust

[lepeyeHnb peKOMEHIyeMbIX Y4eOHBIX U3JaHUN, VHTEpHET-pecypcoB, JONOIHHUTEIBHOM
JUTEPATYypPBI

3.3.1. YueOHUKH U yuyeOHbIe TOCOOUs

OcHOBHBIE HCTOYHHKH:
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1. Koncrantunos B.M., Pe3anos A.I'., ®aneeBa E.O. «buonorusy mis mpodeccuii u
CHEUATLHOCTEN TEXHUIECKOTO W €CTECTBEHHO-HAYYHOTO Tpoduieit.- M — Akanemust,2017

I[OIIOJIHP[TCJII)HLIC HCTOYHUKMU:

NutepneT-pecypce

1.Annpeesa, T. A. buonorus: Yuebnoe nocodue / T.A. Anapeesa. - M.: PUOP, 2018. -

241 c. - ISBN 978-5-369-00245-2. - Tekct : anekTponnsiid. - URL:

https://znanium.com/catalog/product/927487 (nata oopamenus: 31.08.2020). — Pexxum

JIOCTYTIA: 110 TIO/IITHCKE.

3.4 Cnennduxanus y1e0HO-MeTOANIECKOT0 KOMILIEKCA

Ne HanmeHnoBanmne KounuecTBo Tun HocuTeJst

1 Pabouas nporpamma 1 ONEeKTPOHHBIN

2 Cranzapt No CHenUalbHOCTU 1 ONeKTPOHHBIN

3 3akoH 00 00pa3oBaHUU 1 ONeKTPOHHBIN

4 KomniekT oleHOYHBIX CpeACTB 1 ONeKTPOHHBIN

5 Pa3znaTounsrii Marepual, npumepssie | 70 ONeKTPOHHBIN
BapUaHThI 3aJIaHMH JUIsl 3a4éTa, SK3aMeHa BymaxHbIl

6 KoMmiekT npe3eHTauuii K JIeKIUsIM 1 ONeKTpOHHBIH

7 Metoauueckue pEKOMEHJauuu K 1 ONeKTPOHHBIN
NPaKTHIECKUM

8 PucyHku 16 ITeyaTHble U3MaAHUA
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4. KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB OCBOEHMUSA JUCIHUIIJIMHBI

KOHTponb 1 OLIEHKa pe3yNbTaTOB OCBOCHHS IHUCLHUIUIMHBI OCYLIECTBIIETCS MPENoJaBa-
TEJIEM B Ipoliecce NMPOBEACHUS MPAKTUYECKUX 3aHATUI U J1a00paTOPHBIX pabOT, TECTUPOBAHMUS,
a TakKe BBIIOJHEHUs 00yJaroIMMUCS HHIANBUYAIbHBIX 3aJaHUH, IPOEKTOB, UCCIIEOBAaHUIN

Pe3ynbrarel 00yueHus (OCBOCHHBIE YMEHUSI, YCBOSHHBIC 3HAHNSA)

DopMBI U METOABI KOH-
TPOJIS ¥ OLIEHKU PE3YJIb-
TaTOB O0yYCHHS

SHaHUSA:

OCHOBHBIC TIOJIOXKEHHUS OHMOJIOTMYECKUX TEOpPHA W 3aKOHOMEPHOCTEH: KJIETOYHOM
TEOPHH, 3BOJIIOLMOHHOTO yueHHs, ydenus B.M.BepHanckoro o Omocdepe, 3aKOHBI
[".Mennensi, 3akOHOMEPHOCTE N3MEHYMBOCTH 1 HACJIEICTBEHHOCTH.

TECTHPOBAHUE,
MMPAKTUYCCKUC 3aHATHA,

cTpoeHHe © (QYHKIMOHUPOBAHUE OHMOJIOTHYECKUX OOBEKTOB: KIIETKH, TCHOB W
XPOMOCOM, CTPYKTYPBI BUJIA 1 SKOCHUCTEM.

TECTUPOBAHUE,
nabopaTopHbie paboThI

CYITHOCTh OMOJIOTUYECKUX TPOIECCOB: PA3MHOKEHUS, OIUIOJOTBOPEHUS, JCUCTBUS
MCKYCCTBEHHOTO W €CTECTBEHHOro oTOOpa, (OpMHUpOBAaHHUE MPHUCIIOCOOIEHHOCTH,
MPOUCXOXKICHUE BUIOB, KPYTOBOPOT BEIIECTB M IMPEBPAIICHUE SHEPTUU B KIIETKE,
OpraHu3Me, B 9KOCHCTEMaxX u Onocdepe.

TECTUPOBAHUE,
[IPAKTUYECKHE 3aHATUS

BKJIaJ  BbIAAIOIINXCS (B TOM YHUCIIC OTG‘-IGCTBGHHBIX) YUYCHBIX B Pa3BUTUC
OMOJIOTMYECKON HAYKH.

NunuBuyanbHas
paboTa 00yJaromuxcs

6I/IOJIOFI/I‘-I€CKYIO TepMI/IHOHOFI/IIO nu CI/IMBOJII/IKy TeCTI/IpOBaHI/Ie,
YMeHus:
OO0BSICHATH POJb OMOJNIOTMU B (POPMUPOBAHUM HAYYHOTO MHPOBO33PEHUS; BKIIAATECTHUPOBAHUE,

OMOJIOTMYECKUX Teopuid B (POpMHUpPOBAHWE COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KAPTHUHBI MUPA; €AUHCTBO KUBOU U HEKUBOW IPUPOJBI, POJACTBO KUBBIX OPraHU3MOB;
OTpULIATENIbHOE BIIMSHUE AJKOTOJil, HUKOTHHA, HApKOTHMYECKHUX BEIIECTB Ha
AMOPHOHAIILHOE M TIOCTAMOPHOHAIILHOE Pa3BUTHE YEIOBEKA; BIUSHUE IKOIOTUYECKUX
(GakTOpoB Ha KHUBBIE OpTraHU3MBI, BJIMSHHE MYTareHOB Ha PAacTE€HHUS, >KUBOTHBIX U
YEJIOBEKa; B3aUMOCBSI3M M B3aWMOJICHCTBHUE OPraHW3MOB M OKpYXKAIOLIEH CpeJibl;
NpUUMHBL ¥ (AKTOPHI IBOJIIOLMU, U3MEHSEMOCTh BHJIOB; HAapYyLIECHUS B Pa3BUTHH
OpraHu3MoOB, MYTAallUK W WX 3HAUYCHUC B BO3HHMKHOBCHHU HACJICICTBCHHLIX
3a00JIeBaHU; YCTOWYMBOCTb, PpA3BUTHE M CMEHBI O3KOCHUCTEM; HEO0OXOIUMOCTb
COXPAaHCHUA MHOFOOGpaSI/I}I BUI0OB

nabopaTopHbBIE pabOTHI,
MMPAKTUYCCKUC 3aHATHA,

pemaTh dJIEMEHTApHBIE OHOJOTHYECKHE 33a/1a4H; COCTABIISATH AJIEMEHTAPHBIC CXEMBI
CKpPCIIMBAaHUA U CXCMbI IICPCHOCA BCUICCTB U MEPCAaun SHCPIrUU B SKOCUCTCMAX (I_IGHI/I
MATaHUS); OMUCHIBATH 0COOEHHOCTH BHUIOB IO MOP(HOJIOTHIECKOMY KPHTEPHUIO;

MPAKTUYCCKHUE 3aHATHUS
CAMOCTOATCIIbHAs
paborta

BbBISIBJISATH HpI/ICHOCOGHGHI/IH OpraHu3MoOB K CpCac OGI/IT&HI/IH, HNCTOYHUKU W HAJINYUC
MyTareHOB B OKpYXKamoIleil cpene (KOCBEHHO), aHTPONOTEHHBIE HW3MCHEHHUS B
PKOCHCTEMAaX CBOEH MECTHOCTH;

MPAKTUYICCKHUC 3aHATHA

CpaBHUBATh OMOJOTHYECKHE OOBEKTHI: XUMHUUYECKHH COCTAaB TEJ JKMBOW M HEKHUBOM]
[IPUPOJBI, 3apOABILICH YEJIOBEKAa U APYIMX KUBOTHBIX, IPUPOJHBIE DKOCUCTEMBI |
ArpOAKOCHUCTEMBI CBOEM MECTHOCTH; MPOIECChl (€CTECTBEHHBIM M HMCKYCCTBEHHBIMH]
0TOOp, TOJIOBOE M OEcronoe pa3MHOKEHUE) U JIeNaTh BBIBOABI M OOOOIICHHS HA|
OCHOBE CPaBHEHHMSI U aHAJIN3A;

MPAKTUYCCKHUE 3aHATHS,
CAMOCTOSATCIIbHAsA
paborta

AHAJIU3UPOBATE U OLICHUBATH PA3JIMYHBIC THIIOTEC3bI O CYIIHOCTHU, MPOHUCXOKIACHUHN
’KM3HHM H YCJIO0BCKa, rJ100aJbHbBIE  DKOJOTHUYSCKUE HpO6J’ICMBI H HUX PCIICHHA,

MPAKTUYICCKHUC 3aHATHA

MOCIIEACTBHSI COOCTBEHHOH JICATEILHOCTH B OKPY)KAIOIIEH CPe/IE;
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N3y4aTb USMCHCHUSA B OKOCHUCTEMAX Ha OMOJIOTMYECKUX MOOCIAX,

HaXO0dUThb I/IHq)OpMaI_II/IIO 0 6I/IOHOFI/I‘IGCKI/IX OG’LGKT&X B Pa3IMYHbBIX HCTOYHHKAXICAMOCTOATCIIbHAA
(yueOHMKAX, CIIPAaBOYHHMKAX, HAYYHO-TIOMYJISIPHBIX M3JaHUSIX, KOMIIBIOTEPHBIX 0a3ax,padora
ecypcax cetu IHTepHET) U KPUTHUECKH €€ OLIEHUBATh;

PesyabTartsl
(ocBOeHHBIE 001IME
KOMIIeTEeH M H)

OCHOBHbBIE TOKA3ATEJH OI[EHKH pe3syabTara

DopMbI U METOABI
KOHTPOJIS U OLleHKH

OK 1. IloHumats CymHoOCTb U
COLIMAJIbHYIO 3HAYMMOCTh CBOCH
Oyayueit mpodeccun, NposIBIIATH K
Hell ycTOMUYuBBIN HHTEpEC

JeMoHcTpanus nHTEepeca K Oyaymen
npodeccun.

VYuactue B MEpONPUSTUSIX
npodeccroHaIbHOM HaNpaBIeHHOCTH

WnTepnperanus
pe3ysbTaToB HaOMIOJEeHUI
3a JIeSITENbHOCTBIO
CTy/IeHTa B Ipolrecce
00yuYeHUs U OCBOCHUS

BBIOMPATH TUIIOBBIE METO/IBI U
CHIOCOOBI BHITTOTHEHHS
npodeccrnoHaTbHBIX 3a/1a4,
OIICHUBATDH WX d()PEKTUBHOCTD U
Ka4ecTBO.

coOoIeHAe TPYIOBOH M TEXHOJIOTHYECKON
JACLMILIAHEIL.

Oco3HaHue 1eNy U 3a1a4 IpeICTOSIIeH
JIeATEeIbHOCTH, KaueCTBEHHO BBITOJIHCHHAS
pabora.

npodeccuu.
OK 2. Opranu3oBbIBaTh Co0utozieHue U BBINOJTHEHUE HaGmonenue,
COOCTBEHHYIO IEITEIHLHOCTD, (OYHKITMOHALHBIX 00S3aHHOCTEH, TECTUPOBaHUE.

IIpoBenenue kKoHTpOIIA 32
opraHu3aiueit paboyero
MecTa.

OK 3. IlpunuMaTh pemeHus B
CTaHJApPTHBIX U HECTAHAAPTHBIX
CUTYyallUAX U HECTH 3a HUX
OTBETCTBEHHOCTb.

AHanu3 pe3ylbTaToB JCATCILHOCTH,
caMOaHaJIu3: OTYET O MPOJICIIAHHON padoTe,
BBIBO/I.

Koppexkiwist cBoeii AeSITEIEHOCTH 110
OCHOBHBIM 3TaraM padoThlL.

IIpuMeHeHHE Pa3IUYHBIX METOIOB U
CIOCOOOB TSI PEIICHHUS 3a/1ad.

WnTepnperanus
pe3ynbTaToB HaOMIOJeHNI
3a JIeSITENbHOCTBIO
CTy/IeHTa B Ipolecce
00yuYeHUs U OCBOCHUS
npodeccuu.

OK 4. Ocy1iecTBIisTh TOUCK H
UCIOJIb30BaHKue HH(POPMAIHHY,
HeoOxoauMoi 1 3¢ GEeKTHBHOTO
BBITIOJIHEHHS IPO(ECCHOHAIBHBIX
3a5a4, Ipo(eCcCUHOHAIBEHOTO U
JIMYHOCTHOTO Pa3BHUTHSI.

DPPEKTUBHBIN MOUCK HEOOXOAMMOM
nHpOpMAITUH.

HaxoxeHue v UCIob30BaHHe Pa3IndHbIX
HMCTOYHUKOB UHPOPMAITUH 7151 93P PEKTUBHOTO
BBIMOJTHEHUS MTPO(GECCHOHANBHBIX 3a71ay.

HaoOmronenue u onieHKa
JTOCTHKECHHMA
NIeSITENTFHOCTH CTYACHTA Ha
MIPaKTUIECKUX 3aHATHAX.

OK 5. Ucnonb3oBathb
nH(pOopMaLMOHHO-
KOMMYHHUKAIIMOHHBIC TEXHOJOTHH
B IPO(eCCHOHATBHOM

W3yyeHue ¥ UCMOIb30BAHME HOBEHIIUX
TEXHOJIOTUH NPH BBIMOJHEHUH 33 IaHHIA.
YMeHue rpaMOTHO T0J1b30BaThCst IHTEpHET —
pecypcamu.

Hab6uronenre u oneHka
TOCTHKEHHI
JIeATEbHOCTH CTYACHTOB
Ha NPaKTHYECKUX

YJICHOB KOMAaHJbI (HO,H‘II/IH@HHLIX),
PE3YIbTAT BBIIIOJTHECHUSA SaHaHHﬁ.

JIeATEIILHOCTH. 3QHATHUAX.
OK 6. Pabotars B kosiekTuBe U | [IpaBuiibHOE BBICTpAaMBaHHE MSHKIMYHOCTHBIX | HaOmojeHue u oneHka
KoMaHze, 3QPEKTUBHO OOIATHCSA C | OTHOIIEHUH B KOJIJICKTUBE, C KIIMEHTaMHU. JIOCTHKCHUH

KOJIJIeTaMH, pykoBozacTBOM, | YeTkoe pacmpeneneHne 00si3aHHOCTEH MEXAY | OesITeIHHOCTH CTYACHTA Ha
MOTPEOUTEIAMHU. YJIeHAMU KOJIJICKTHBA MIPaKTUIECKUX 3aHATHAX.
OK 7. Bpats Ha  ceOs | [IpaBmiibHOE BBICTpaWBaHHE MEXIIMIHOCTHRIX | HaOmromeHue u omeHka
OTBETCTBEHHOCTD 3a paboTy | OTHOIIEHUH B KOJIJICKTUBE, C MOTPEOUTENAMHU. | JOCTHKCHHH

JACATCIIbHOCTH CTYACHTOB
Ha MPAKTUYCCKUX

3aHATHIX.
OK 8 CamocTosTenbHO | AHaIU3 pe3yibTaToOB ACSITEIbHOCTH, Hab6uronenre u oneHka
OTIpEIeIISATh 3a/la4ud | caMOaHajM3: OTYET O MPOJCIAHHON padoTe, JIOCTHIKCHUM
npoheCCHOHATIBHOTO " | BBIBOJ,. JIeSATEIbHOCTH CTYICHTOB
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JIMYHOCTHOTI'O pa3BuTHUA,
3aHUMATbCA CaMOO6p3.30BaHI/ICM,
OCO3HAaHHO TIJIAaHUPOBATH

ITOBBIIICHHUC KBaHI/ICI)I/IKaHI/II/I

Koppexkiwist cBoeii A€SITEIEHOCTH 110
OCHOBHBIM 3Taram paboTEhI.
[IpumeHeHHe pa3IndHbIX METOMIOB U
CIoCcO0OB TS PENICHUS 3a/1ad.

Ha MPAKTUYCCKUX
3aHATHAX.

OK 9. OpueHTHpOBaTHCS B
YCJIOBHSIX 4aCTOM CMEHBI
TEXHOJIOTHH B PO ECCHOHATHHON
JeSITeTTbHOCTH.

AHann3 pe3ylbTaToB JEATEIFHOCTH,

caMoaHallu3: OTYeT O MPOoJIeIaHHO# paboTe,

BBIBO/I.
Koppekuus cBoeit n1esiTenbHOCTH 110
OCHOBHBIM 3TaraM padoThlL.

HaoOmronenue u onieHKa
TOCTHKCHHH
JIESITETFHOCTH CTYICHTOB
Ha TPaKTHYECKUX
3aHATHAX.
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JIMCT UIBMEHEHUM U TONOJHEHUM,
BHECEHHbBIX B PABOYYIO IPOTPAMMY

Ne m3meHeHus, 1aTa BHECCHUS N3MEHEHUST;, No CTpaHUIIbl C M3MEHEHHEM;

BbLJIO CTAJIO

OcHoBaHMe:

HOL[HI/ICI) JIMIIa BHECIICTO UBMCHCHUA
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