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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITIPOTPAMMBI
YUYEBHOU JUCHUITJIMHBI
OV /.13 buoJaorus

1.1. O6aacTh NpUMEHEHHUS POTrPAMMBI

PabGouass mporpamMmma ydeOHON IUCHUILIIUHBI SIBJISETCS YaCThIO OCHOBHOM
npodeccruoHanbHOM  00pa30BaTEIbHOW  MPOrpPaMMBbI, pean3yeMoit pu
MOJIFOTOBKE CIIEUAINCTOB CpeAHero 3BeHa 1o crenuanbHocti 38.02.08 Toprosoe
neno. Ilporpamma yuebHOM muctumiumHbel «buonorus» paszpaboraHa ¢ ydyeToMm
tpeboBannii PI'OC cpennero obmero oOpa3oBaHMs, MPEABIBISIEMBIX K
CTPYKType, COJEpKaHUI0O U pe3yJbTaTaM OCBOCHMS Y4EOHOMN AMCLUILIMHbBI
«buonorus», B cooTBeTcTBUU C «PeKOMEHIAUMsIMU 1O OpPTaHU3alUU MOTYYCHHS
cpeaHero ob1ero o6pazoBaHus B Mpejiesiax OCBOSHHUS 00pa30BaTEIbHBIX POTPaMM
cpeaHero npodecCHOHAIBHOTO oOpa3oBaHUs Ha 0aze oOpa3oBaHUA...» (MTUCBMO
Jlenmapramenrta rocy1apCTBEHHOM MOJINTUKU B chepe CpPEIHETO
npodecCHOHAIbBHOTO ~ oOpa3oBaHusT M IPOQECCHOHATBHOTO  OOy4eHUs
Munnpocsenienust Poccuu ot 01.03.2023 Ne 05-592), mpumepHo# mporpaMmmoii
ob1eo0pa3zoBatenbHOM  yueOHOM aucuuiuinHbel  «buonorus» (aBrop M.A.
Bonoxosa, MPIIO, 2022 r.) ¢ y4eToM COLMaIbHO-3KOHOMHUYECKOTO MPOQUIIs
MoJIy4aeMoro npohecCuoHaIBLHOTO 00pa30BaHUS.

1.2. MecTo MCUMIUIMHBI B CTPYKTYpe OCHOBHOIl mnpodeccHOHAILHOM
00pa3oBaTeIbHOI MPOrPaAMMBbI:

O6micobpa3oBarenpHas yueOHas gucnumimHa OV /(.13 buonorus B
coorBeTcTBUM ¢ PI'OC COO u BXxoAuT B 00I11€00pa30BaTEIbHBIA UK YYEOHBIX
JTUCHUIUIMH, U3ydaeTcs Ha 0a30BOM YPOBHE.

TpeOoBaHus K pe3yJbTaTaM 0CBOCHHS JUCHMILUIUHBI:
Conepxanue mnporpammbl «buonorus» HampaBlI€HO Ha  JIOCTHKECHUE
CIEYIOIIMX Yeell.

—  monydeHue GyHIaMEHTAIBHBIX 3HAaHUH 0 Onosorndeckux cucremax (Kiertka,
Opranusm, Ilonynsuus, Bupg, Dkxocucrema); HCTOpPUM Pa3BUTHUS COBPEMEHHBIX
MPEACTABICHUA O JKUBOW TPUPOJE, BBIJAIOIMIUXCSA OTKPHITUAX B OHOJOTHYECKOMN
HayKe; poJii OMOJIOTUYECKOW HayKd B (POPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MUPA; METOJAaX HAYYHOTO NTO3HAHMS;

—  OBJIQJICHUE YMEHUSIMU JIOTUYECKU MBICIUTH, OOOCHOBBIBATH MECTO U POJIb
OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKOW JESITENbHOCTU JIIOJCH, pa3BUTHH
COBPEMEHHBIX TEXHOJIOTUMW; OMpPEAeNATh >KUBbIE OOBEKThl B MPUPOJE; MPOBOAUTH
HaOJI0JIEHHS 3a SKOCUCTEMAMH C LIE€JIbI0 UX OMUCAHUS U BBISIBIICHUS] €CTECTBEHHBIX U
AHTPOIIOTCHHBIX W3MEHEHUH; HAXOAUTh U aHAIM3UPOBATh MH(DOPMAIIUIO O KUBBIX
00BbEKTaX;



—  pa3BUTHE NO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH O0OyJaroIMXCcs B IPOIecCe H3YyYCHHUS OWOJOTHUYCCKUX SIBICHUM;
BBIJIAIONTUXCS TOCTHKEHUN OMOJIOTHH, BOIIEAIINX B OOIIEUETIOBEUYECKYIO KYJIbTYPY;
CIOKHBIX M MPOTUBOPEUYMUBBIX IMyTEW Pa3BUTUS COBPEMEHHBIX HAYUHBIX B3TJISJIOB,
uJel, TEeOpul, KOHLEeNIUH, TUnoTe3 (0 CYIIHOCTM U MPOUCXOKICHUM KHU3HU,
YeJI0BEeKA) B XOJ€ pabOThI C pa3TMUYHBIMU UCTOYHUKAMU UH(HOPMAITUH;

—  BocHHUTaHue yOEKJEHHOCTH B HEOOXOAMMOCTH MO3HAHUS >KUBOW MPHUPOJIBI,
HEOOXOIUMOCTH PAIMOHAILHOTO TPUPOIONOIb30BaHUS, OEPEKHOIO0 OTHOILIEHUS K
OPUPOAHBIM PECYpPCaM U OKPYIKaIOIIEH cpesie, COOCTBEHHOMY 3/10POBBIO; YBAKEHHUS K
MHEHUIO OIIMOHEHTA MPU 00CYKIAECHUU OMOJIOTUYECKUX TIPOOIIeM;

—  HCTOJB30BaHWE NPHOOPETCHHBIX OMOJIOTMUECKMX 3HAHUW W YMEHHH B
MOBCEIHEBHOM JKM3HU JUIsl OLEHKU TMOCIEACTBUI CBOEH JIeITeNbHOCTH (U
NeSTEIbHOCTH JIPYTUX JIIOJEeH) MO OTHOIICHHWIO K OKpY’Karollel cpene, 340POBBIO
APYTUX JIOAEH M COOCTBEHHOMY 3/10pPOBbIO; OOOCHOBAaHHWE U COONIOJIEHUE MeEp
npoduiIakTUKK 3a00JIEBaHMM, OKa3aHUE TIEPBOM MOMOIIMU MPU TPaBMax, COOIOACHHUE
IIPaBUJI ITOBEJICHUS B IPUPO/IE.

OcBoeHue cojepKaHusg Y4eOHOW IUCUUIUIMHBI «buosorusy mpeanonaraer
JOCTH)KEHHUE 00YUaIOIMMHUCS CIEAYIONINX PE3YIbTaTOB:
JIUYHOCMHBIX:

—  cOpMHUPOBAHHOCTh UYBCTBA TOPAOCTH MW YBAKCHHUS K HWCTOPHH U
TOCTIKEHUSIM OT€UECTBEHHON OMOJIOTMUECKOW HAYKH; MPEJICTABICHUS O I€JI0CTHOMN
€CTECTBEHHOHAYYHON KapTUHE MUPA;

—  IIOHMMAaHHWE B3aMMOCBSA3M M B3aUMO3aBUCHMOCTH €CTECTBEHHBIX HAyK, HX
BJIMSIHUS HA OKPY>KAIOLIYIO CPENly, IKOHOMUYECKYH0, TEXHOJIOTHYECKYIO, COLIMAIBHYO
U 3TUYECKYIO cepbl AeATETBHOCTU YEIOBEKa;

—  CIIOCOOHOCTh KMCMOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYyYHOM
KapTHHE MHUpa B 00pa3oBaTelbHOM W TPO(ECCHOHATHLHON  NEATEITbHOCTH;
BO3MOXKHOCTH HMH(DOPMAIIMOHHOW Cpembl sl O0eCmedeHHs MPOJAYKTHBHOTO
caM0o00Opa30BaHHs;

—  BJIQJICHHE KYJbTYpOM MBIIUIEHUS, CIOCOOHOCTh K OOOOIICHHIO, aHAIH3y,
BOCIPUATHIO MHGOPMAIMKM B 00JIACTU €CTECTBEHHBIX HAYyK, MOCTAHOBKE LETU U
BBIOOpY TyTeH ee JOCTHXEHHUs B podeccuoHanbHol chepe;

—  CHOCOOHOCTh PYKOBOJACTBOBATHCS B CBOEU JEATEIBHOCTH COBPEMEHHBIMU
OPUHLWIIAMU  TOJEPAHTHOCTH, JHAJIOra W COTPYJAHUYECTBA; TOTOBHOCTh K
B3aMMOJICUCTBHIO C KOJIETaMH, pad0OTe B KOJUICKTHRBE;

—  TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIE METOAbI 3alIUTHI OT BO3MOXHBIX
MOCJIC/ICTBUI aBapuid, KaTacTpod, CTUXUUHBIX OCICTBU;

—  oOnamanve HaBbIKaMM 0Oe30macHOM paboOThl BO BpeMsl  MPOEKTHO-
UCCIIENOBATENbCKOM M DKCHEPUMEHTAIBHON JIEATENbHOCTH, MNPH HCIOJIb30BAHUU
71a00paTOPHOTO 00OPYIOBAHUS;

—  CHOCOOHOCTh HCIOJNB30BaTh MPUOOpPETEHHBIE 3HAHWUA W yMEHUS B
MPAKTUYECKON JCSATENHPHOCTH W TIOBCEIHEBHOW JKM3HU JUISI COONIOJCHUS MeEp
MPO(IIAKTAKA OTPABJICHHU, BUPYCHBIX U JAPYTHX 3a00JICBaHUM, CTPECCOB, BPEIHBIX



NPUBBIUEK (KYpEHUs, aIKOTOIM3Ma, HAPKOMaHUM); MPaBUII MTOBEJAEHUSI B IPUPOIHOM
cpene;

—  TOTOBHOCTh K OKAa3aHWIO IMEPBON TMOMOIIM TMPH TpaBMaX, MPOCTYIHBIX WU
IpyTruX 3a0071€BaHUAX, OTPABICHUSX MHUIIEBHIMU MTPOTYKTAMH,

MEMmanpeomemnuIx.

—  OCO3HAaHHME COLMAJIbHOM 3HAYMMOCTH CBOEH mpodeccun/cnenuaibHOCTH,
oOnazaHne MOTUBAIIMEN K OCYIECTBIECHUIO MPOPECCUOHAIBHON A TENbHOCTH;

—  TIOBBIIIEHWE WHTEUICKTYaJlbHOTO ypOBHS B  TpOIleCcCe  WM3YUYEHUS
OMOJIOTUYECKUX SIBJICHUM; BBITAOMINXCS JIOCTHKECHUN OMOJIOTHH, BOIIEIIINX B
0OIIIEYeIIOBEUECKYI0 KYJIbTYPY; CIOXHBIX M TIPOTUBOPEUUBHIX IyTEH pPa3BUTHUS
COBPEMEHHBIX HAYYHBIX B3TJISI0B, UACH, TEOPUI, KOHIEIIUH, TUTIOTE3 (O CYITHOCTH
Y TIPOVCXOXKICHUH KM3HU, YEIOBEKAa) B X0/I€ pabOThl ¢ Pa3IMYHBIMU UCTOUYHUKAMU
uHpopmanuu;

—  CHOCOOHOCTh OPTraHU30BbIBATH COTPYAHUYECTBO €UHOMBIIIICHHUKOB, B TOM
YUCJI€ C WCIOJIb30BAHUEM COBPEMEHHBIX HH()POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOT UM,

—  CTHOCOOHOCTh TOHUMATh MPHUHIUIBI YCTOWYMBOCTH M MPOTYKTUBHOCTH
KUBOW TPUPOJIBI, TyTH €€ W3MEHEHUS O] BIUSHUEM aHTPOIMOTCHHBIX (DaKTOpOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaju3y TJ00aJbHBIX JKOJOTHYECKUX MPOoOieMm,
BOIIPOCOB COCTOSTHUSI OKPY’KAIOIICH Cpebl W PalMOHAIBHOTO WCIOJIb30BAHUS
MIPUPOTHBIX PECYPCOB;

—  yMmeHue OOOCHOBBIBATh MECTO M POJb OHOJIOTMYECKUX 3HAHUM B
NPAKTUYECKON JIESITEIbHOCTU JIIOACH, pa3BUTUM COBPEMEHHBIX TEXHOJIOTHIA;
OMpENENATh )KUBbIE 00BEKTHI B IPUPO/IC; MPOBOAUTH HAOIIOACHUS 32 IKOCUCTEMAMHU C
LENbI0 MX OMMCAHUS U BBISIBICHUS €CTECTBEHHBIX M AHTPONOIE€HHBIX H3MEHEHMHI;
HAXOJUTh U aHAIU3UPOBATH MH(POPMALIUIO O KUBBIX 00BEKTAX;

—  CTIOCOOHOCTh TMPUMEHSATH OMOJIOTMYECKHE M DSKOJOTUYECKUE 3HAHUS IS
aHaIM3a TPUKIATHBIX TPOOJIEM XO3IMCTBEHHOU NeATeIbHOCTH,

—  CHOCOOHOCTh K CAMOCTOATENILHOMY MTPOBEICHUIO UCCIIE0OBAaHUM, TOCTAHOBKE
€CTECTBEHHO-HAYYHOTO  JKCIIEPUMEHTA,  MCMOJB30BAHHIO  MH(GOPMAIIMOHHBIX
TEXHOJIOTH JIJISl pellieHUs HayYHBIX U Npo(deCcCUOHATIbHBIX 3a]1ay;

—  CTIOCOOHOCTHh K OIIEHKE ATUYECKHUX ACMEKTOB HEKOTOPBHIX HCCIEAOBAHUN B
o0JacTi OMOTEXHOJIOTHH (KIIOHHPOBAHUE, NCKYCCTBEHHOE OTUIOIOTBOPEHUE);

NnpeoMemHubIX.

—  c(opMHpPOBAHHOCTh TMPEJACTABICHUH O POJIM W MeCTe OHOJIOTMHh B
COBPEMEHHOW HayYHOU KapTUHE MUPA; TOHUMAHUE POJIU OMOJI0THN B (HOPMUPOBAHUH
Kpyrosopa v pyHKIIMOHAIbHON IPaMOTHOCTH JIJIsl PEIICHUsI MPAKTHYECKUX 3a/1a4;

—  BJIQJICHHE OCHOBOINOJIAraloOlMMHU MOHATUAMH U MPEICTABICHUSIMH O >KUBOU
OpUpOJE, €€ YPOBHEBOM OpraHU3allMM U SBOJIOLUH;, YBEPEHHOE MOJb30BaAHHE
OMOJIOTUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

—  BJIQJICHHE OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHUS, UCIIOJIH3yEMBbIMH TTPH
OMOJIOTUYECKUX HWCCICOBAHUSAX JKUBBIX OOBEKTOB UM DSKOCHCTEM: OTHCAHHEM,



MU3MEpPCHHUEM, TPOBEJCHUEM HaOJIIOICHUI; BBISABIICHUE M OIICHKAa aHTPOIOTCHHBIX
WU3MCHCHUI B TIPUPOJIC;

—  c(opMHpPOBAaHHOCTh YMEHHUH OOBICHATH PE3yJbTaThl OHOJIOTHMYSCKHUX
DKCIICPUMEHTOB,  pemarh  d3JEeMEHTapHble  OWOJOTHYECKHME  3aJaud;  —
c(hOpPMHUPOBAHHOCTh COOCTBEHHOM ITO3UIIMH II0 OTHOIICHHWIO K OHOJIOrMYECKOM
uH(pOpMAIK, MOTydYaeMON W3 pPa3HBIX HCTOYHUKOB, TJIOOATBHBIM 3KOJIOTHYECKUM
npo0ieMaM M MyTSM UX PEIICHUS.

Kosu4yecTBO 4acoB Ha 0CBOEHHE MPOrPAMMBI I CUHUIJIMHBI:
O06BeM 00pazoBaTeNbHON MporpamMmel 34 yaca, B TOM YHCIIE:
- 3aHATHS BO B3aMMOJCHCTBHE C TpenoaaBareneM — 34 gaca.

dopma nMpoMe;KyTOUHOI aTTecTanuu: 1U(PpPepeHIIUPOBAHHBIN 3a4eT



2. CTPYKTYPA U COAEPKAHUE YYEBHOU JUCIUILIVHBI

2.1.

o 0uHOM hopme oOydeHUs

O0beM yueOHOM IMCUMIIMHA U BUAbI Y4eOHOH padoThl

Bup yuyeOHoii padoThI

Oo0BeM yacoB

O06BeM 00pa30BaTEIILHOM MPOrPAMMBbI

34

Bcero y‘{C6HBIX 3aHSATHUM BO B3aUMOJICHCTBHUH C ImperogaBaTciicM

32

B TOM 4YucJje:

IMPAKTHUYCCKHUEC 3aHATHA

CamocTosiTenbHas pabota

WUTOTOBAS ATTECTAIUS TI0 JUCITUTIIMHE B (hopMe
b epeHIMpOBaHHOTO 3a4eTa

Koncynpramuu

0 3a09HOM (hopme 00yUeHUs

Bun yuyeO6Hoii padoThI

Oo0BLeM yacoB

O6beM 00pa3zoBaTENbHOI MPOTrpaMMbl 34
Bcero yueOHBIX 3aHATHN BO B3aMMOAECHCTBUH C IIPENoJaBaTeseM 5
B TOM 4ucJIe:

NPAKTUYECKHUE 3aHATHUS }
CamocrosiTenpHast paboTa 28
Koncynpramuu -
UTOTOBAsI ATTECTAINS 110 TUCIUILTHHE B (hopMe 1
an¢depeHIMPOBAHHOTO 3a4eTa




2.2. Temaruyeckuii njiaH u cogep:kanue ydeoHoi aucuunmiuabl OY/1.13 buosiorus
HaumenoBanme Conep:xkanue y4e0HOro MaTepuaJa, 1a00paTopHble U MPAKTHYECKHE PadOThI, O0bem yacoB YpoBeHb
pa3aesnoB H TeM CaMOCTOsITeIbHAs padoTa 00y4aloImXxcsi, KypcoBasi padbora (IpoeKT) OCBOCHUSA
1 kypc lcemecTp
Paznea 1. KiieTka — CTPYKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 8

Tema 1.1. Coaeprxanue yueOHOro MaTepuasa 2
Bbuonorus kak Hayka. | CoBpeMEeHHBIC OTpaciu OMOJOTHYECKUX 3HAaHUH. CBsI3b OMOJIOTHH C IPYTUMHU 2
Oomas HayKaMu: Ouoxumusi, 6nopusnka, OnoHuka, renoreorpadus u ap. Poiab u mecto
XapaKTepucTHKA Oounosornu B pOPMHUPOBAHUH COBPEMEHHON HAyYHON KapTHUHBI MUpPaA. Y POBHU
KH3HH OpraHm3aIuu kuBoi marepuu. OO0IIast XapaKTepUCTUKA KU3HU, CBOWCTBA YKUBBIX

cucteM. XUMMUYECKHUM COCTaB KJIETOK
Tema 1.2. Coaep:xanue yueOHOro MaTepua 2 1
CTpyKTYypHO- Knerounas teopust (T. lIBann, M. lneiinen, P. Bupxos). OcHOBHBIE MOJOKEHHS
(pyskunonanbHas COBPEMEHHOMN KJICTOYHOU TEOPUH. Tunel KJICTOYHOU OpraHu3aluu:
OpPraHM3anus KJIETOK | MPOKAPUOTHYECKUN U JyKapuoThdeckuil. OJHOKJIETOYHBIE M MHOTOKJIETOYHBIE

opranu3mel. CTpoeHHE NPOKAPUOTUUYECKON KieTKH. CTpoeHHe 3yKapHOTHYECKOU

kieTku. Heknerounsie hopMbl )KU3HH (BUPYCHI, OakTepruodari)
Tema 1.3. Conep:xaHue y4eOHOTro MaTepuas 2 1
CrpykTypHO- Xpomocomuas Teopus T. Moprana. CtpoeHue XpomocoM. XpOMOCOMHBIH HaOop
(pyHkuuoHaNbHBIC KJIETOK, TOMOJIOTMYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, FaIUIOWIHBIN U JUIUIOW THBII
(akTops! Habop. Hyxneunossie kucnotel: JTHK, PHK HaxoxaeHue B KiIeTKe, UX CTPOCHUE H
HACJIeACTBEHHOCTH ¢byHkuu. MarpuuHble mpolecchl B KJIETKE: periuKauus, OHOocHHTe3 Oenka,

penapanus. [ eHeTuuecKuid Ko U €ro CBOKMCTBA
Tema 1.4. Coaep:xanue yueOHOro MaTepua 1 2
OO0MeH BelIecTB U [TonsiTre MeTaboIM3M. ACCUMIIISIINS U TUCCUMUJIISIINS — IBE CTOPOHBI METa00IM3Ma.
NpeBpalleHue Tumnbl oOMeHa BemmecTB: aBTOTPOGHBIN U TeTepOTPO(dHBIHA, a3pOoOHBINH U aHAIPOOHBII.
JHEPIruM B KJIeTKe [Tnactuyeckuii oomeH. doTocuHTE3. XEMOCHUHTE3
Tema 1.5. Conep:xaHue y4eOHOTro MaTepuas 1 1-2

KU3HeHHBIA UK
KJeTKH. MuTo3.
Meiio3

Kinerounslii nuki, ero nepuoasl. MuUTO3, €ro CTaiud U MPOUCXOAIINE TPOLECCHI.
buonornueckoe 3nHauenune mMurosza. Meiio3 u ero craguu. [loBegenue xpomocom B
Mmeriose. Kpoccunrosep. buonornueckuii cmpicn Meio3a




Pasnen 2. CtpoeHne U GyHKIIMM OPraHU3Ma

Tema 2.1. Ctpoenne
opranusma. @opmsl

Conep:xanue yueOHOro MaTepuaJia
MHOTOKJIETOYHbIE OpPTraHU3Mbl. B3auMOCBs3b OpPraHOB W CHCTEMBI OpPraHOB B

Pa3MHOKeHH s MHOT'OKJIETOYHOM Opranu3mMe. ['oMeocTas opranusmMa u ero nojjiepkaHue B mpoiiecce

OPraHM3MOB KU3ZHEESITEIBHOCTH.
@opMbl pa3MHOKEHUS OPraHU3MOB. becnosioe W moJIOBOE pa3sMHOXKEHHE. Buibl
Oecrionoro pasmHokeHus. llomoBoe pasmHoOkeHue. ['ameToreHes y IKUBOTHBIX.
Cnepmarorenes u ooreHe3. CTpoeHue noyioBbix KjieTok. OmiogoTBOpeHue.

Tema 2.2. Conep:xaHue y4e0OHOIro MaTepuaJa

OHnTOrenes pacrenui,
KUBOTHBIX H

WupuBuayanbHOe — pa3BUTHE  OpPraHU3MOB. OMOpHOreHE3 M €ro  CTaauM.
[TocTamOpuoHansHbI epro. CTaauu MOCTAIMOPHOHATLHOTO Pa3BUTHS Y )KHBOTHBIX

yeJioBeKa u yenoBeka. [Ipsmoe u HempsiMoe pa3BUTHE. bHoJormveckoe CTapeHHe W CMEpTh.
OHTOrene3 pacTeHui

Tema 2.3. Conep:xaHue y4eOHOIro MaTepuaJa

3akoHOMepHOCTH OCHOBHbBIC TIOHSTHSI T€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHMs TrameT. 3akoHbl I

HACJIeI0BAHUSA Menaenss (MOHOTHOpUIHOE W TOJMMTHOPHIHOE CKpeniuBaHue). BzaummonelicTBue

I'CHOB

Tema 2.4. CuenieHHoe

Conep:xaHue y4eOHOro MaTepuaJa

HacJIe/l0BaHue 3akonbl T. Moprana. CiemieHHOe HacjleOBaHUE I'€HOB, HApPYyIIEHUE CLEMJICHUS.
NPHU3HAKOB HacnenoBaHue NpU3HAKOB, CLEIUIEHHBIX C IOJIOM

Tema 2.5. Coaeprxanue yueOHOro MaTepuasa

3aKOHOMEpPHOCTH M3MeH4YnBOCTh  NpHU3HAKOB.  Buabl  M3MEHUMBOCTH:  HACIEACTBEHHAas U
HU3MEHYHUBOCTH HCHACJICACTBCHHAA. 3aKOH TOMOJIOTHYECKHUX pAaOB B HaCHeHCTBeHHOﬁ U3MCHUYNBOCTH

(H./. BaBunoB). MyTtannoHnHast TeOpHsi K3MEHUYNBOCTH. BUIIbI MyTalMii 1 MPUIUHBI
ux Bo3HUKHOBeHUs. Kapnorun denoBeka. HaciencTBeHHbIe 3a00JI1€BaHUS YeIOBEKA.
['eHHpie W XpoOMOCOMHBIE OOJIE3HM 4YeIOBeKa. bOJe3HM ¢ HacIeACTBEHHOMN
MPEAPACIIONO0KEHHOCThI0. 3HAUEHUE MEAUIMHCKOW T'€HETHKU B MPEJOTBPALECHUU U
JICYCHUHU TeHETUYECKUX 3a00JIeBaHUI YelloBeKa

Pasnen 3. Teopusi 3Boounu
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Tema 3.1. UcTopusi

Conep:xaHue y4eOHOIro MaTepuaJa

IBOJIIOLIMOHHOI 0 I1epBrie sBomonmonnsle kKoHuenun (K.b. Jlamapk, XK.JI. broddon). 2
YYeHHUSs. OpomonnonHas Teopust Y. Japsuna. CuHTETHYECKAs! TEOPHUS SBOJIIOIUU U €€
MuKkpo3BoIIOL U OCHOBHBIE ITOJIOKEHHS.
Muxkpososntornus. [lomynsauus kak 3JeMeHTapHas €IMHULIA YBOJIOLINH.
I'eneTHuecKuEe OCHOBBI HBOJIOIUH. DJIeMEHTapHbIe (PaKTOPBI IBOIIOIHH.
EcrecTBennbIit 0TOOp — Hanpasistomuid GpaxTop sBoonnn. BumoodpazoBanue kak
pe3yabTaT MUKPOIBOJIIOLHH
Tema 3.2. Coaeprxanue yueOHOro MaTepuasa 2
MaxkposBoJsouus. MakponsBomrorus. PopMbl 1 OCHOBHBIC HaIlpaBeHUsT MakpodBomroinu (A.H.
Bo3HMKHOBeHUE U Cesepuo). Ilytu noctmxenus 6uonornyeckoro nporpecca. Coxpanenue
pa3BuUTHE JKU3HU HA OnopazHooOpa3us Ha 3emiie.
3emie I'unote3sl ¥ TeOpHM BO3HUKHOBEHUS XU3HU Ha 3emie. [losBneHue nepBhIX KJIETOK U
ux sBosmonus. [IpokapuoTsl u 3ykapuotsl. [IporicxoxaeHrne MHOTOKIETOUHBIX
opranu3MoB. Bo3HUKHOBEHHE OCHOBHBIX IIAPCTB SYKapUOT
Tema 3.3. Conep:xaHue y4eOHOIro MaTepuaa 2
IIpoucxoxnenne AHTponoiorus — Hayka o yenoBeke. CHCTEMaTHYECKOEe MOJIOKEHUE YeTTOBeKa.
yeJioBeKa — CX0JICTBO U OTJIMYHS YeIOBeKa ¢ KUBOTHBIMU. OCHOBHBIE CTAJAMH aHTPOIIOTEeHE3A.
aHTponoreHes DBOJIOLIUS COBPEMEHHOTO YEJIOBEKA.
YenoBeueckue pachl M UX €IMHCTBO. BpeMs 1 myTu pacceseHus yenoBeKa 1o
wianeTe. [Ipucnoco0aeHHOCTh YeI0BeKa K Pa3HbIM YCIOBHSIM CPEJIb
Pasnen 4. JKoJI0rus 10
Tema 4.1. Conep:kanue y4eOHOIro MaTepuaJa
IKOJIOTHYECKHE Cpenpl  oOuTaHHWsI OpraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, IOYBEHHAs, 2
(paxTopsl u cpeabl BHyTpuopranuzMeHHasi. Du3NKO-XMMUYECKHE OCOOCHHOCTH Cpell OOUTaHUA
KH3HH opranu3MoB. [IpucrnocobneHust OpraHu3MoB K >KM3HM B pasHbIX cpenax. llonsTue
skojornueckoro ¢akropa. Knaccudukanus skonorumdeckux ¢daktopoB. IIpaBuio
munumyma 0. JIubuxa. 3axon Tonepantaoctu B. lllendopaa
Tema 4.2. llonyasiuus, | Cogepkanue y4eOHOro MaTepuasa
coodurecTBa, DKoJoru4ecKas XapakTepUCTUKa BUAA U MOMYJSIUU. DKOJIOrMYeckas HHIIA BUIA. 2
IKOCHCTEMBI DKoJIoTHYecKHe XapakTepucTuku nonyssiiuu. CooOIiecTBa u 9KocucTeMbl. broreHos

u ero crpykrypa. CBsa3um Mexnay opraHuzMamu B OwuoneHoze. CTpyKTypHBIE
KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYUEHTHI, KOHCYMEHTHI, peayueHTsl. KpyroBopot
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BELIECTB U MMOTOK SHEPTuu B 3KocucTteMe. Tpoduueckre ypoBHU

Tema 4.3. buocdepa -

Conep:xanue yueOHOro MaTepuaJia

rjobajabHast buocdepa — xxuBas o6onouka 3emin. PazButue npeacrasiennii o bnocdepe B Tpyrax 2
IKOJIOTHYECKAas B.1. Bepnanckoro. Ob6nactu Omochepsl U €€ KOMIOHEHTHL. JKHBOE BEIIECTBO
cucremMa ouocdepsl U ero QyHKIIHIH.
3aKOHOMEPHOCTH cyliecTBoBaHusi Oumochepsl. OcobeHHocTH Oumocepbl  Kak
I00aNbHOM SKOCUCTEMBI. JlMHaMu4yeckoe paBHOBecwe B Omocdepe. KpyroBopotst
BEIIECTB M OHMOTCOXMMHYECKHE LHKIBI. [7100albHbIE JKOJOTHYECKHE MPOOIIEMBI
COBPEMEHHOCTHU
Tema 4.4. BamsaHue Coaep:xanue yueOHOIro MaTepuaJia 2
aHTPONOreHHbIX AHTpOIIOTeHHBIE BO3JEHCTBHUS Ha Ouocdepy. 3arps3HeHus Kak BUJ aHTPOIIOTEHHOTO
$aKTopoB Ha BO3JICUCTBHUS. AHTPOMOIeHHBIE BO3JeHCTBHs Ha atmocdepy. BosneiictBus Ha
6uocdepy runpocdepy. BospeiictBus Ha nuTochepy. AHTPOINOreHHbIE BO3ACUCTBUS Ha
OomoTtnueckue cooOmiecTBa. YTiayOJeHHO W3Yy4aloTCs OTXOAbl, CBSI3aHHBIE C
omnpeaeneHHoH mpodeccrei/cCnenuaibHOCThIO
Tema 4.5. BansaHue Coaep:xanue yueOHOIro MaTepuaJia 2
coumanbHo- 3m0poBbe U ero cocrapisitonue. DakToppl, TOJOXKUTEIBHO W OTPHUIATEIHHO
3KONIOTMUYECKUX BIMAIONIME Ha OpraHu3M uejoBeka. I[IpoOieMa TEXHOTEHHBIX BO3JICHCTBHM Ha
¢aKTOpoB Ha 3I0pPOBbE YeNIOBEKA (NMIEKTPOMATHUTHBIC MOJIS, OBITOBAS XUMHUSI, H30BITOUHBIC IITYMBI,
3,0pOBbe YeNnoBeKa paauanys u T.11.). Afanrtanusi OpraHu3Ma 4ejioBeKka K akTopaM OKpysKaroleil cpebl.
[TpuHnMmBl  hopMUpPOBaHUS 3A0pPOBbE cOeperaromiero moBeneHUs. Duzndeckas
aKTUBHOCTbH U 3/10pOBbe. buoXxuMuyeckue acreKkTsl palliOHAIBHOTO TUTAHUS
Pa3znea 5. Buojiorus B :KU3HHU 2
Tema 5.1. Coaeprxanue yueOHOro MaTepuasa
buorexHosiornu B buotexHonorusa kak Hayka U pou3BoACTBO. OCHOBHBIE HAMPABJIECHUSI COBPEMEHHOM
JKM3HH KaK10T0 ouorexHonorun. Meronbl OuotexHonorud. OOBEKTBI OUOTEXHOJIOTHUU. ITHUKA 2
OMOTEXHOJIOTMYECKUX U TeHETUYECKUX SKCIepUMeHTOB. [IpaBuia noucka u aHamusa
OMOAKOJIOTMYECKOW MH(POPMALUU U3 PA3TUYHBIX HCTOUYHUKOB (Hay4yHas U ydeOHO-
HayuHas JIMUTepaTypa, CpeicTBa MaccoBoi nHbopMaluu, cetb UHTEpHET u apyrue)
JAuddepennupoBaHHblii 3aueT 2
Bcero: 34
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IIpumepHbie TeMbl pepepaToB (CO00IIEHMI),
HHAUBHUAYAJIbHBIX IPOEKTOB

— Kiterounas Teopus ctpoeHust Opranu3sMoB. Mcropus u coBpeMeHHOe
COCTOSIHUE.

— HacneactBennas nndopmanus v nepeaaya ee U3 MOKOJICHUS B TOKOJICHHUE.

— Jlpamatuueckue CTpaHuUIlbl B HCTOPUU PA3BUTHUS T€HETHKHU.

— Ycnexu COBpEMEHHOM F€HETUKU B MEIUIIMHE U 3/IPABOOXPAHEHUHU.

— Hcropus pazButus 3BOTOUUOHHBIX Uiaen 10 Y. JlapeuHa.

— «Cucrema npuponbi» K. JlunHes u ee 3HaueHue il pa3BUTUSL OMOJIOTUU.

— CoBpeMeHHbIE MPEICTABICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSIX
ABOJIIOLIMH.

— CoBpeMeHHbIE NMPEJICTABICHUS O 3apOXKACHUH KU3HU. PaccMoTpeHue u
OIIEHKA PA3JIUYHBIX TUIIOTE3 MPOUCXOXKICHUS

— CoBpEeMEHHBII 3Tan pa3BUTHS YEJIOBEUECTBA. UETOBEUECKUE PACHI.
OmnacHOCTh pacusma.

— DBospgelicTBue yenoBeka Ha NPUPOAY HA PA3IMYHBIX JTAIlax Pa3BUTHUS
YEJI0BEUECKOro 00IIeCTBa.

— BrusiHne okpy>Karoniei cpeibl U €€ 3arpsi3HeHHs] Ha Pa3BUTUE OPTaHU3MOB.

— BrusiHue kypeHus, ynotpeOaeHus aJIKOTOIs U HAPKOTUKOB POJIUTEIISIMHU Ha
AMOpPUOHATILHOE Pa3BUTHE peOeHKA.

— Bwuramunsl, pepMeHTbI, TOPMOHBI ¥ KX POJIb B opranusme. Hapymenns npu
WX HEJIOCTaTKe U U30OBITKE.

— [lpuuuHbI ¥ TpaHUIIBl YCTOWYMBOCTH OUOC(hEPHI K BO3JEHCTBUIO
NeSITEeIbHOCTH JIIOJIEH.

— buoreHo3b! (3KOCUCTEMBI) PA3HOTO YPOBHS U UX COMOAYMHEHHOCTD B
ri1o0anpHOM AKOcucTeMe — OGuocdepe.
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2.3 XapaKTepuCcTHKA OCHOBHBIX BH/IOB Y4eOHOM 1eATeJIbHOCTH 00y4alomnxcs

Coaep:xanue o0yueHunst XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSITeIbHOCTH
00y4aronerocst
Pa3nea 1. Knerka — cTpyKTYpPHO-()YHKIIHOHAJILHAS eIMHHIIA }KMBOT'0
Tema 1.1. O3HakomyIeHHE C OHMOJIOTMYECKHMMH CHCTEMaMH Pa3HOTO
YPOBHSL: KJIETKOH, OpraHu3MoM, MOMYJISALIUEH,
buosorus kak Hayka. O6mast |,y crenmoit, Grocdepoii. Onpeenenie po GHONOTHHI B
XapaKTEPUCTUKA KU3HU (GOpMUPOBaHUM  COBPEMEHHOM  €CTECTBEHHO-HAYYHOM

KapTUHBl MHpa U MPAKTAYECKON JEATEIbHOCTH JIIOJEH.
OOyuenue cOONIONICHUIO MPABUJ MOBEJEHHS B MPHUPOJE,
OCpe)KHOMY OTHOIICHHIO K OHOJIOTHYECKUM OOBEKTaM
(pacTeHHsIM ¥ JKUBOTHBIM M X COOOIIIECTBAM) U UX OXpaHe

Tema 1.2. YMeHue npoBOAUTh CPAaBHEHUE XUMUYECKOW OpraHU3aluu
CTpykKTypHO- KUBBIX U HEXKUBBIX 00BEKTOB. [lomydeHune npeacraBieHus
(pyHKUMOHAIbHASA 0 pOJIM OPTaHUYECKHUX U HEOPTaHUYECKHX BEIECTB B KIIETKE
OpPraHu3aums KJIETOK

Tema 1.3. CTpyKTYypHO- HaGmronenne KIIETOK pacTeHW M JKUBOTHBIX  TOJ
(pyHkuHOHANbHBIE (PAKTOPBI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax, Hux
HACJIeICTBEHHOCTH onucanue. [IpurorosieHue u onucaHue MUKpOIIPENapaToB

KJIETOK pacTeHuil. CpaBHEHHE CTPOEHUS KJIETOK PACTEHUM
Y )KMBOTHBIX 110 TOTOBBIM MUKpOIIpenaparaM

Tema 1.4. YMeHHe CTpPOUTh CXEMbl JHEPreTHYecKoro oOMeHa U
OwocuHTe3a Oenka. [lomydeHwe TpeACTaBICHHS O

Obmen BemecTs u MPOCTPAHCTBEHHOW CTpyKType Oenka, moinekyn JAHK u

NpeBpalieHue JHepruu B PHK

KJIETKe

Tema 1.5. 7JKuzHeHHBIH HUKT O3HakOMJIEHME C  KIETOYHOM  TEOpHEH  CTpOEHMS
KJeTKu. MuTto3. Meiio3 OpraHu3MOB. Vmenue CaMOCTOSTEILHO HUCKATh

JI0Ka3aTesIbCTBa TOT0, YTO KJIETKA — 3JIEMEHTapHAas KUBast
CUCTeMa W OCHOBHAas CTPYKTYpHO-(QYHKIMOHAIbHAas
€AMHUIIA BCEX JKUBBIX OPTraHU3MOB

Paznen 2. CTpoenne U (hyHKIMH OPraHu3Ma

Tema 2.1. Ctpoenue OBilaieHNEe 3HAHUSIMHU O Pa3MHOKEHHHU KaK O BayKHEUIIEM

opranusma. ®opMmsl CBOMCTBE KMBBIX OPraHU3MOB. YMEHHE CAMOCTOSTEIBHO

Pa3MHOKeHHs OPraHU3MOB HaxOJWTh OTJIMYUS MHUTO3a OT MeWo3a, onpenenss
SBOJIIOLIMOHHYIO POJIb ATUX BUJIOB JICJICHUS KIECTKU

Tema 2.2. O3HaKOMJICHHE C OCHOBHBIMM CTaJusIMH OHTOTEHE3a Ha

NpuUMEpC pasBUTUA ITO3BOHOYHBLIX KUBOTHBLIX. YMmenune
XapaKkTepu30BaTh CTAIUU MOCTIMOPHUOHAIBLHOTO Pa3BUTHUS
Ha mnpumepe uyenoBeka. O3HAKOMIIEHHE C MNpUYMHAMU
HAapyUIEHU B Pa3BUTHUHU OpraHu3MoB. Pa3BuTue yMeHus
MPaBUIBLHO dbopMupoBatTh JI0Ka3aTelIbHYIO 6azy
SBOJIFOLIMOHHOTO Pa3BUTHUS KUBOTHOTO MUpa

OHnTOrenes pacrenui,
KUBOTHBIX U YeJIOBEKA

Tema 2.3. 3aKOHOMEpPHOCTH BrisiBrieHHe U onMcaHue MPU3HAKOB CXOJCTBA 3apOJbILIEN
HacJIe10BaHUSA YesoBeKa M APYTUX MO3BOHOYHBIX KaK JI0KA3aTelIbCTBA X
3BOJIIOLMOHHOTO pojcTBa. [lonmyueHue mnpenacraBiaeHUs O
MOCJIEICTBUAX BIIUSHUS aJIKOTOJIs, HUKOTHHA,

HapKOTUYECKUX BEILECTB, 3arPA3HEHUS CPEIbl HA PA3BUTHE
U PENPOyKTUBHOE 3/10POBbE YETIOBEKA

Tema 2.4. CuenjieHHOe€
HacJieJ0BaHHe NPU3HAKOB
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Tema 2.5. 3akoHOMepHOCTH
U3MEHYMBOCTH

O3HakoMJIeHHE C HACJIEACTBEHHON M HEHACIEACTBEHHOM
M3MEHUYUBOCTHIO U €€ OMOJIOTMYECKOIl POJIBIO B DBOJIOLUU
xuBoro wmupa. IlonydeHue mpencTaBiIeHUss O CBS3HU
TE€HETUKH u MEJULIHBI. O3HakoMiIeHHE c
HACJIC/ICTBEHHBIMU OOJIC3HSIMH Y€JIOBEKa, MX MPUUYUHAMU U
npopuiIakTukond. V3ydeHwe  BIMSHUS  QJIKOTOJIM3MA,
HAapKOMaHHUM, KypEeHHsl Ha  HAacJIEICTBEHHOCTb Ha
BHUJICOMaTEpHUAJIE. AHanus (dbeHoTUITYeCKON
W3MEHUYMBOCTU. BBIABIEHHE MYyTareHOB B OKpPYXKaroUIEH
cpelle U KOCBEHHas OLEHKA BO3MOXXHOIO MX BIIMSHMS Ha
OpraHu3M

Pa3znea 3. Teopus 3BoJIIOIIUN

Tema 3.1. UcTopus
IBOJIIOLIHOHHOIO YYCHHH.
Muxpo3Boaronus

WN3yyenne  Haciaenus — 4elloBE4YEeCTBA  Ha  IIpUMEpeE
3HAKOMCTBA C UCTOPUEN pa3BUTHS ABOJTIOLMOHHBIX niaent K.
Jlunnes, XK. b. Jlamapka Y. Jlapuna. OueHnuBanue ponau
HBOJIIOLMOHHOTO y4€HHUs! B (POPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAy4YHOM  KapTUHbl  mupa.  PasBurue
CIIOCOOHOCTH SICHO M TOYHO H3JIaraTb CBOM MBICIIH,
JOTHYECKH  OOOCHOBBIBAaTb  CBOIO  TOYKY  3pEHHS,
BOCIIPUHMMATh U aHAJIU3UPOBATb MHEHUS COOECETHHKOB,
IIPU3HABas IPaBO APYTOro YeloBeKa Ha MHOE MHEHHUE

Tema 3.2. Makpo3BoOJIIOIUA.
Bo3HuKHOBeHHE U pa3BUTHE
JKM3HHU Ha 3emJie

O3HakoMJICHWE C KOHUEMIMEH BHUIA, €€ KPUTEPHUAMH,
Mo00p MPUMEPOB TOTO, YTO MOMYJISIUS — CTPYKTypHas
eIMHMIa BuUga M dBomonuu.  O3HaKOMIIEHHE C
JBUKYITUMUCS CUJIAMH SBOJIIOINH U €€ JJOKa3aTEeIbCTBAMHU.
YcBoeHHE TOro, YTO OCHOBHBIMH  HAaIpaBIICHUSMHU
ABOJIIOIIMOHHOTO TIpOrpecca SBISIOTCS OUOJIIOTHMUYECKUN
porpecc U OMOJOTUYECKHM perpecc. Y MEHHE OTCTauBaTh
MHEHHUE, O COXPAaHECHUU OWOJIOTMYECKOTO MHOT000pa3us
KaK OCHOBE YCTOHYMBOCTH OMOCGhEphI U MPOTPECCUBHOTO €€
pa3BUTHS. YMEHHE BBISBISTH IPUYNHBI BRIMUPAHHUS BUJIOB

Tema 3.3. IIpoucxoxaenue
YeJI0BEKA — AHTPOIOreHe3

AHanu3 M OLICHKA Pa3Iu4HbIX THIOTE3 O MPOUCXOKICHUU
yenoBeKa. Pa3BuTHE yMEHHSI CTPOUThH JOKa3aTeIbHYIO 0a3y
10 CPaBHUTEJIBHON XapaKTEPUCTHUKE YEJIOBEKA U TPUMATOB,
J0Ka3plBasi MX POJACTBO. BrIsBIIEHHE 3TanoB 3BOJIIOLUU
YeJI0BEKa

Pa3znea 4. IKoJI0rus

Tema 4.1. Ikoornyeckue
(paxkTOpBI H CpPEbI JKU3HU

Tema 4.2. Ilonyasiuus,
C0o00IIIeCTBA, IKOCHUCTEMBI

N3yyenne skonornyeckux (akTOpoB M UX BIMSHHUS Ha
OpraHu3MBblI. 3HAKOMCTBO C JKOJIOTMYECKUMU CHUCTCMaMU,
UX BUJIOBOM W MPOCTPAHCTBEHHOW CTPYKTypaMH. Y MEHHUE
OGBHCHHTB MMPpUYNHBI yCTOﬁ‘IHBOCTH U CMCEHBI 3KOCHUCTEM.
O3HaKOMJICHHE C MEXBUIOBBIMU B3aMMOOTHOIICHUSMH B
9KOCUCTEME: KOHKYPEHIIMEH, CHMOM030M, XUIIIHUIECTBOM,
MapasuTU3MOM. Ymenue CTPOUTD SAPYCHOCTb
PaCTUTCIILHOTO coo6mecma, IINIICBBIC 1LCIMIKM U CECTU B
OuoleHO3e, a TaK)Ke SKOJOTMYECKHe MUpPaMUbl. 3HAHUE
OTJIMYUTCIIbHBIX ITPU3HAKOB NCKYCCTBCHHBIX COO6H_I€CTB —
arposKocucTeMbl M ypOoskocuctembl.  OmnucaHue
AHTPOIIOTCHHBIX U3MEHEHHUU B €CTECTBCHHBIX MMPUPOIHBIX
nauamadTax cBoei MecTHOCTH. CpaBHUTEIILHOE ONTUCAHNE
OJTHOW M3 €CTECTBEHHBIX MPHUPOIHBIX CHCTEM (Hampumep,
Jeca) W KaKOW-HHOYJb arpodKOCHCTEMBbl (Hampumep,
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MIIEHUYHOTO 10J1s1). COCTaBIIEHHE CXEM Mepejauul BEIIECTB
Y SHEPruu IO UEeNsSM MUTaHUS B MPUPOTHON SKOCUCTEME U
arpoleHo3e

Tema 4.3. buocdepa -
rJ100aJbHAas IKOJOTHYecKast
cucremMa

Oznakomienue ¢ yaeHueMm B. U. Bepranckoro o 6uocdepe
KaK 0 II00ansHOM dKocucTeme. Hanmaue mpencraBieHus o
CXeMe AKOCHCTEeMBbl Ha mpumMepe Oomochepbl, KpyroBoporte
BEIIECTB M IPEBpAIICHUU >HEpruu B Omochepe. YMmenue
JIOKa3bIBaTh POJb JKUBBIX OpPraHU3MOB B Omocdepe Ha
KOHKPETHBIX MpUMepax

Tema 4.4. Bausinue
AHTPONOreHHbIX (PAKTOPOB HA

ouocepy

Tema 4.5. Biausiaune
COIHATBHO-IKOJIOTHYECKUX
(¢akTopoB Ha 310poBbeE
YeJl0BeKa

Haxoxnmenue cBsi3m  u3MeHeHUss B Omocdepe C
MOCIIEACTBUSAMH JICATEILHOCTA YEJIOBEKAa B OKPY’KaroIIeH
cpene. VYmMmenune ONpeaesaTh BO3JICHCTBUE
MIPOU3BOJICTBEHHOU JEATEIILHOCTH HAa OKPYIKAIOIIYIO CPEMY
B obnactu cBoeit Oymymieit nmpodeccun. O3HaKOMIIEHHUE C
TII00ATBHBIMA DKOJIOTUYECKUMHU TPOOIeMaMl U YMEHHUE
OTpeAeNATh MyTH UX perienus. Onucanue u NpakTUYECKoe
CO3/IaHHE WCKYCCTBEHHOW AKOCHCTEMBI (TIPECHOBOHOTO
aKBapuyma). Pemenue 9KOJIOTHYECKUX 3azad.
JleMoHCcTpHUpOBaHUE YMEHUS IIOCTaHOBKHU nesnen
NesITeNIbHOCTH, MJIAHUPOBAHUSI COOCTBEHHOH AESITeIbHOCTH
JUIS JOCTHKCHHSI TIOCTABIICHHBIX I[N, MpenBUICHUS
BO3MOXXHBIX PE3YJIbTaTOB 3TUX JIEHCTBUH, OpraHu3aluu
CAMOKOHTPOJISI Y OILEHKH TOJYyYEeHHBIX pPEe3yJbTaTOB.
OOyueHue cOOJIOCHUIO TPABWII TOBEJICHUS B TPHUPOJIE,
Oepe)KHOMY OTHOUICHHIO K OWOJIIOTUYECKUM OOBEKTaM
(pacTeHusM, )KUBOTHBIM U UX COOOINECTBAM) U UX OXpaHE

Pasnea 5. buoJsiorusi B ;KU3HU

Tema 5.1. BuorexHoJioruu B
JKU3HU KAKIOr0

O3nakomieHue C€  OpUMEPAMHM  HMCIOJIB30BAaHUS B
XO3MCTBEHHOMN IEeATENbHOCTH IoAen
MOpGOPYHKIIMOHATBHBIX YEePT OpraHU3aIMH PACTEHUU W
KUBOTHBIX TPU CO3/IaHUU COBEPIICHHBIX TEXHUYECKUX
CUCTEM U YCTPOMCTB IO AHAJIIOTMM C KUBBIMH CHCTEMAMH.
3HAKOMCTBO ¢ TpyOUYaTBIMU CTPYKTypaMHd B IKHUBOH
pupoie M TEXHUKE, aYPOJAMHAMHUYECKUMU U
TUAPOAUHAMUYECKUMH YCTPONCTBAMHU B KUBOU IIPUPOLIE U
TEXHUKE. Y MEHUE CTPOUTH MOJIENH CKJIAI4aTOU CTPYKTYPBI,
HCIIOJIb3YEMBIE B CTPOUTENILCTBE
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3. YCJIOBUS PEAJIM3AIIMY YYEBHOM JIUCIUATIJIUHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY
o0ecrnevyeHn 10

Kabunet 6Guonorun wim nadbopaTopusi.
O6opynoBanue yuyeOHOTO KaOWHETa:
- KOMIUIEKTHI CIEIHATM3UPOBAHHON yueOHOl MebenH,
- JI0CKa KJIaccHasl,
- TPOEKTOP,
- DJKpaH,
- HarJIsgHBIC TOCOOHS,
- TEXHHYECKas JOKYMEHTAIus,
- KOMIIBIOTEpP C YCTAHOBJICHHBIM JIMIICH3MOHHBIM TPOTPaMMHBIM
o0ecreueHueM:
OC Windows, MS Office, cnpaBoYHO-TIOUCKOBOM CHCTEMOM
«Koncynprantllnroc», ¢ BeixogoM B ceTb «MHTepHET» M JOCTYIIOM B
AIIEKTPOHHYIO0 HH(POPMAITMOHHO-00Pa30BATEIBHYIO CPETY.

3.2. UudpopmanuonHoe odecrneyeHue 00y4eHUs
IlepeyeHbp y4eOHBIX M3AAHWH, JONOJHHUTEJIbHON JIUTEPATyphl,
HNuTepHeT-pecypcoB
OcHoBHas auTEpaTypa:
1.ITaceunux B.B. buonorus. 10 kmacc. ba3oseiit yposenb. / B.B.
[Taceunuk, A.A. Kamenckuii, A.M. Py6mos. - Mocksa : [Ipocsenienue, 2023. -
223 C. - ISBN 978-5-09-101672-7. - URL:
https://ibooks.ru/bookshelf/390605/reading
2.ITaceunux B.B. buonorusa. 11 kmacc. ba3oBeiii yposens. / B.B.
[Taceunuk, A.A. Kamenckuii, A.M. Py6nos. - Mocksa : [Ipocsenienue, 2023. -
272 C. - ISBN 978-5-09-101673-4. - URL:
https://ibooks.ru/bookshelf/390613/reading

JlonoJIHUTEIbHASL JINTepaTypa:

1. Buosorus | y4eOHUK U TPAKTUKYM I CPEIHEro MpodecCHOHATEHOTO
obpazoBanusi / B. H. Slpeirun [u np.] ; mox pemakiueit B. H. SApeiruna. — 2-e
W30 — MockBa : HU3narenncTBO IOpaiir, 2023. — 378 c. —
(ITpodeccuonansnoe obpazopanue). — ISBN 978-5-534-09603-3. — Tekcr :
anekTpoHHbt  //  OOpaszoBatenbHas 1uiatdpopma IOpalt [caiiT]. —
URL.: https://urait.ru/bcode/511618

2. O6yxoB, /[I. K. buonorus: kJIeTKM W TKaHU . y4eOHOE Iocooue s
CpeaHero po¢heCCUOHAIBHOTO obOpazoBaHusl / J1. K. O0yxoB,
B. H. KupunenkoBa. — 3-¢ uzja., nepepad. u gomn. — Mocksa : M3gaTenbcTBO
Opaiit, 2023. — 358 c. — (Ilpodeccuonansuoe oopazopanue). — ISBN 978-5-
534-07499-4. — Texkct : anexTponHbIi // OOpa3zoBarensHas mwiatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/516336
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3. Jlanmuukas, T.B. buonorus. Tectsl : yueOHOe mocoOue ajis CpeaHEro

po¢heCCUOHAIBHOTO oOpazoBaHus / T. B. Jlanuukas. — Mockaa :
N3parensctBo FOpaiit, 2023. — 40 ¢. — (ITpodeccuonansuoe oOpazoBaHue). —
ISBN 978-5-534-14157-3. — Tekcr : nanektpoHHbIl // OOpa3oBareibHas

wiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/519715

4. JleonoBa, M. b. OCHOBBI MHUKPOOHMOJIOTUH : YYEOHUK U MPAKTHUKYM IS
cpennero mnpodeccuoHanbHOro obpazoanusi/ . b. JleonoBa. — Mockaa :
N3narenscTBO FOpaiir, 2023. — 298 c. — (ITpodeccuonanpHoe
obopazoBanne). — ISBN 978-5-534-05352-4. — Tekcr : AIEKTpPOHHBIN //
ObpazoBarenbHast mwiardopma FOpaiit [caliT]. —
URL: https://urait.ru/bcode/514702

HNuTepHeT-pecypcebl

1. https://sbio.info/  (Bes Ouonorusi. CoBpeMeHHasi OHMOJIOTHs, CTaThH,
HOBOCTHU, OMOIHMOTEKA).

2. https://biology.ru/ (buomorus B OTkpeiToM KoOJLiemke. CalT COASPIKHT
9JICKTPOHHBIN y4eOHHK 110 Omosioruu, On-line TecThI).

3. https://web.archive.org/web/20170712022538/http://www.informika.ru/
(OnexTpoHHBIN yUeOHUK, OOJIBIIION CIIMCOK MHTEPHET-PECYPCOB).

4. https://sh-botovskaya-r19.gosweb.gosuslugi.ru/informatsionno-
obrazovatelnye-resursy/ (bromornueckas KapTHHA MHpa. Paznen
KOMITHIOTEPHOTO y4eOHHKaA, pa3paboTaHHOTO B MOCKOBCKOM TOCYIapCTBEHHOM
OTKPBITOM YHHBEPCHUTETE).

5. https://kozlenkoa.narod.ru/ (11 TeX, KTO YYUTCS CaM U YUUT APYTHX; OUHO
Y JUCTAHITMOHHO, OMOJIOTUH, XMMHUH, IPYTUM MIPEAMETaM).

18


https://urait.ru/bcode/519715
https://urait.ru/bcode/514702
https://sbio.info/
https://biology.ru/
https://web.archive.org/web/20170712022538/http:/www.informika.ru/
https://sh-botovskaya-r19.gosweb.gosuslugi.ru/informatsionno-obrazovatelnye-resursy/
https://sh-botovskaya-r19.gosweb.gosuslugi.ru/informatsionno-obrazovatelnye-resursy/
https://kozlenkoa.narod.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
YYEBHOU JUCIIUIIJIMHBI

KoHTpois u oueHka

pe3yiabTaToOB

OCBOCHUA JUCHHITIIMHBI

OCYIICCTBIACTCA IPCIIOJAAaBaTCIICM B IIPOLCCCC IMPOBCACHUA SaHﬂTHﬁ, TCKYHICTO

U IPOMEXYTOUYHOIO KOHTPOJIS,
VHJABUIYAJIbHBIC 3aJaHUs, IPOEKTBHI.

a TakKKC BbIIIOJIHCHUA 06y‘-IaIOI]_[I/IMI/IC$I

PesyabTaThl 00yyeHHs
(IMYHOCTHBIE, MPeIMeTHbIE, MeTanpeAMeTHbIE)

®opMbI 1 METOABI KOHTPOJISI H
OlIeHKH Pe3y/bTATOB 00y4eHHUsl

JUYHOCIHBIX.
copMHPOBAHHOCTH YyBCTBA FOPJOCTU U YBaKECHUS K | — WHIMBHIYAILHBINA U / WU
HCTOPUH u JNOCTUKCHUIM OTEYECTBEHHOM | IPYIIIOBOM YCTHBIM OMPOC

OMOJIOTHYECKON HAayKW; MPEICTABICHHUS O IEIOCTHOM
€CTECTBCHHOHAYYHOW KapTUHE MUPA;

— IpOBEpKa
IIOCTaBJIEHHBIX 3a/1a4.

BBIITOJIHCHU A

MNOHUMaHUE B3aUMOCBSI3U U B3aUMO3aBUCUMOCTH
€CTECTBEHHBIX HayK, UX BIMSHUS Ha OKPY’KAIOLIYIO
cpeny, 9JKOHOMHYECKYI0, TEXHOJIOTHYECKYIO,
COLUAIBHYIO U ATUYECKYIO CEpBI NI TETbHOCTH
YEJI0BEKa;

—WH/IUBUIYAIbHBINA U / WM TPYTIIIOBON
YCTHBIN OIPOC

— HHJIUBUAYaJIbHAs WU TPYIIIOBAs
pabota (mpeacTaBieHUE BHIIOIHEHHOTO
3aJIaHus).

CITOCOOHOCTh HCITOJIB30BaTh 3HAHUS O COBpeMeHHOﬁ

—WHIWBUYAIbHBIA U / WIN TPYIIOBOM

€CTECTBEHHO-HAyUYHOU KapTHUHE Mupa B | YCTHBIH OTIPOC
o0pa3oBaTelbHOI u NpO(ECCUOHATILHON | —pHAMBUyanbHAS WITH
OEATEIIbHOCTH, BO3MOXKHOCTH nH(OPMAMOHHON rpynmnoBas pabora (mpeacTaBlieHUE
Cpcabl JJIs1 oOecrieueHus MPOAYKTUBHOI'O | BERIMMOJHEHHOTO gaﬂaHI/I}[)
caM000pa30BaHMsI;
BJIQJICHAE KYJIBTYPOW MBINUICHUS, CIIOCOOHOCTh K | — WHAMBHUAYaAbHBIA ®M /WK
000011IeHNIO, aHAU3y, BOCHPUATHIO MHPOPMALUU B TPYTIIOBOW YCTHBIN OIMPOC
00acT €CTECTBEHHBIX HAyK, MOCTAHOBKE ILENM W | — WHAMBUAyanbHAs WITH
BBIOODY IIyTEH €€ NOCTHKEHUS B NPO(ECCHOHANBHON | rpynmosas pabota  (NpencTaBIEHUE
chepe; BBITIOJTHCHHOTO 3aaHUsT)
CIIOCOOHOCTH PYKOBOJICTBOBATHCS B CBOEH | — WHAMBHAYalbHBIK W/  WIHK
JEeSITEIIbHOCTH COBPEMEHHBIMU MPUHLIUIIAMU TPYNIOBOW YCTHBIN OMpoOC
TO.HepaHTHOCTI/I, auaiaora 158 COpr,Z[HI/ILIeCTBa; - I/IHI[I/IBI/I,Z[yaJIBHaH UJIn
TOTOBHOCTB K B3aMMO/ICHCTBHIO C KOJUIETaMu, paboTe B rpymnmoBas paboTta (TpeacTaBieHUE
KOJUICKTHUBE; BBITIOJIHEHHOTO 3aaHus)
TOTOBHOCTb HCIIOJb30BATh OCHOBHBIE METOMBI 3AIIUTHl | — HHAUBMAYAIbHBIA W/  WIH
OT BO3MOJKHBIX IIOCIIEACTBUN aBapuil, KaracTpod, IPyIIIOBOX YCTHBIM OIIPOC
CTUXHUUHBIX O€ICTBHIL; —  WHAWBUAyaJbHAs WIH
rpymnmoBas paboTta (TpeacTaBieHUE
BBITIOJIHEHHOTO 3aaHusl)
obnajaHue HaBBIKaMHM 0€30MacHOM paOOTBI BO BPEMS | — WHAMBUAYAIbHBIA ®M /WK
MIPOEKTHO-UCCIIEIOBATEIBCKON U 3KCIEPUMEHTATBHOMN TPYIIIIOBON YCTHBINA OTIPOC
ACATCIIBHOCTH, IIPU HCIIOJIL30BaHUU na6opaTopH0ro — HHAWBUAYyaJIbHAS WU
000py OBaHus; rpynmnoBas pabora (mpeacTaBlieHUE
BBITIOJTHEHHOTO 3a/1aHus)
CIIOCOOHOCTB MCIOJIb30BATh NPMOOPETEHHBIC 3HAHUA U | — WHIMBHIYaIbHbIN H / WIIN

YMEHUS B
IIOBCEIHEBHOMI

[IPaKTUYECKON
KU3HM IS

ACATCIIBHOCTHU nu
coOmoieHust  Mep

rPYNIOBOM YCTHBIN OMpPOC
— UHAMBHYyaJIbHAs WIH
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npoQUIAKTUKA OTPaBIEHUM, BUPYCHBIX U JPYTUX
3a00JIeBaHNM, CTPECCOB, BPEAHBIX MPUBBIUEK (KypEeHUS,
QJIKOTOJIM3Ma, HAPKOMAaHWM); MpPaBUJ IOBEACHUS B
MIPUPOJHOM Cpelie;

rpymnmoBas paboTta (TpeacTaBieHUE
BBITIOJIHECHHOT'O 3aI[aHI/I$I)

TOTOBHOCTbH K OKa3aHUIO IIEPBOM MOMOLLY IIPY TPABMaX, | — WHIUBHLYaTbHBINA u / WIIN
MPOCTYIHBIX W JAPYTUX 3a00JIEBaHUSAX, OTPABICHUSIX rPYNIOBOM YCTHBIN OMPOC
MUILIEBBIMU TPOAYKTAMH; —  WHIUBHAYaJIbHAS WU
rpymnmoBas paboTta (TpeacTaBlieHHE
BBITTOJIHEHHOTO 3a/IaHUs)
MemanpeomMemmublx.
OCO3HaHUe CcOllMaIbHONI 3HAYMMOCTHU CBOEH | —MHIUBUAYaIbHBINA OMPOC
npoecchu/CrennanbHoCTh, 001aJaHne MOTHBAIMEN K | — mpoBepka BBITTOTHEHUS
OCYHICCTBJICHUIO HpO(l)CCCHOH&JII:HOfI ACATCIIbHOCTH, IIOCTABJICHHBIX 3a1a4
NIOBBLIIIEHUE MHTEIUIEKTYAILHOIO YPOBHSA B IPOLECCE | —MHIMBUAYAIbHBIN YCTHBIN OMPOC
HU3YyUCHUSA OHMOJIOTHYECKUX HBHGHHﬁ; BBIJAOIIUXCA | — IIPOBEPKA BBIIIOJIHEHUS
,I[OCTI/I}KeHI/Iﬁ 6I/IOJ'IOFI/II/I, BOIICAIITNUX B | mmocraBiICHHBIX 3a1a4
00I1e9eI0BEUECKYIO KYJIBTYPY; CIIOKHBIX H
MPOTUBOPEYUBBIX IMYTEH Pa3BUTHUS COBPEMEHHBIX

Hay4HbIX B3IJIS10B, UAEH, TEOPUA, KOHUEIILIUHI, TUIIOTE3
(O CYIIHOCTH W TIPOMCXOXKJICHUH JKU3HH, YCIIOBEKA) B

X04e paGOTBI C Pa3sIMIHbIMU HUCTOYHHUKaAMU
nHpopmanuu;
CIIOCOOHOCTh ~ OPraHM30BBIBATH  COTPYAHHMYECTBO | — WHIMBUAYAJIBHBIN YCTHEIA OIPOC

€IMHOMBIIIJICHHUKOB, B TOM YHCIIC C MCIIOJIb30BaHUEM
COBPCMCHHBIX HH(bOpMaL[HOHHO-KOMMyHHKaI_[I/IOHHBIX
TEXHOJIOTHI;

-IIPOBCPKA BBIMTOJIHCHUSA ITOCTABJIICHHBIX
3aga4

CIIOCOOHOCTh TIOHMMATh MPUHLHUIBI YCTOWYHUBOCTU U
IPOAYKTUBHOCTH 5KUBOM MPUPOBL, IIyTH €€ U3MEHEHUS
noj BIIUSIHUEM AQHTPOIIOrE€HHBIX (bakTopoB,
CIOCOOHOCTh K CHUCTEMHOMY aHalU3y TJI00aJbHBIX
HKOJIOTHYECKUX  MPOOJIeM, BOMPOCOB  COCTOSTHHS
OKPY’KaOIIEeH Cpesibl ¥ pallMOHAJIbHOTO UCIIOIb30BAHMS
IPUPOJIHBIX PECYPCOB

— HHJIUBHUAYaJIbHBIA YCTHBIN OIIPOC
—IIPOBEPKA BBIINOJHEHUS
IIOCTABJICHHBIX 3a4a4

yMeHHE 00OCHOBBIBATh MECTO U POJIb OMOJOTHYECKHX
3HAHUW B MPAKTAYECKON JEATEIIBHOCTH  JIIOJIEH,
Pa3BUTHH COBPEMEHHBIX TEXHOJOTUH; OMPEIeIsiTh
KUBbIE OOBEKTHI B MPUPOJIC; MTPOBOJIUTH HAOIIOICHUS
3a 9KOCUCTEMaMU C IICJIbI0 X OMUCAHMS M BBISBICHUS
€CTECTBCHHBIX M  AQHTPONOTCHHBIX  HM3MEHEHUI;
HAaXOAWTh W AHATM3UPOBATH MH(POPMAIUIO O KUBBIX
00BEeKTaX;

—  WHIUBHUAYAJIbHBIA YCTHBIA OMPOC
—TPOBEPKA BBIMOJTHEHUS
MOCTaBJICHHBIX 3a/1a4

CIOCOOHOCTh MIPUMEHSTH OMONOTHYECKHe u
JKOJIOTHUYECKHE 3HAHUs JUIsl aHAJIW3a HPUKIAJIHBIX
po0JieM XO3sIICTBEHHOM IeITeTbHOCTH;

—  WHIUBHUAYAJIbHBIA YCTHBIA OMPOC
—TPOBEPKA BBIMOJTHEHUS
MOCTaBJICHHBIX 3a/1a4

CIIOCOOHOCTH K CaMOCTOATCIIBHOMY  IIPOBCACHUIO

UCCJIEIOBAHUM, TMOCTAaHOBKE €CTECTBEHHO-HAYYHOIO
9KCIIEPUMEHTA, HCMOJIb30BAaHUIO HHPOPMAIIMOHHBIX
TEXHOJIOT U TUTSE peleHus HAYYHBIX "

pod)eCCHOHANIBHBIX 3a]1a4;

— HHJIUBHUAYaJbHBIA YCTHBIN OIIPOC
—IIPOBEPKA BBIINOJHEHUS
IIOCTaBJICHHBIX 3a/1a4
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CIIOCOOHOCTh K  OIEHKE OJTHYECKHX  acCIeKTOB
HEKOTOPBIX MCCIICOBAHHUI B 001IacTH OMOTEXHOJIOTUH
(KJIOHMpOBaHUE, UCKYCCTBEHHOE OTUIOJIOTBOPEHHUE);

—  HWHIUBHUAYAJIBbHBIA YCTHBINA OIPOC
—IIPOBEPKA BBIITOJIHEHHUS
IMOCTaBJICHHBIX 3a/1a4

npeoOMemHubIX.

- ¢(hOpMUPOBAHHOCTb MPEICTABICHUNA O POJIH U MECTE
OMOJIOTHH B COBPEMEHHOW HayYHOU KapTUHE MHPA;
NOHUMaHHE POk OUOJIOTUH B (hOPMUPOBAHUH
Kpyro3opa u GyHKIIMOHATbHONW I'PaMOTHOCTH ISt
pelIeHUs IPaKTUYECKUX 33/1a4;

—WHWBUAYAJIbHBIN U / UK TPYITIOBOM
YCTHBIN OIIPOC

— CoOoOlIeHNEe Ha TPAKTHYECKOM
3aHATUU

- BIAQJCHHE OCHOBOIOJAralOIUMU TOHATUAMU U
IIPEACTABIICHUAMU O >KMBOM IIPUPOJE, €€ YPOBHEBOU
OpraHM3alMy W DBOJIIOLMH; YBEPEHHOE II0JIb30BAHUE
OMOJIOTHYECKON TEPMHUHOJIOTHEH U CHUMBOJIMKOM;

—HWHAUBUIYaJIbHBIA YCTHBINA OIPOC
— cooOumieHne  Ha  MPAKTUYECKOM
3aHATHHA

-BJIaJICHUE OCHOBHBIMHM METOJJaMU HAyYHOI'O ITO3HAHUS,
UCTIOJIb3YEMBIMU TPU OHMOJIOTUYECKUX HCCIEAOBAHUSIX
KHUBBIX OOBEKTOB U  OSKOCHUCTEM:  OIHCAaHUEM,
U3MEpEHUEM, TTPOBECHUEM HAOIIOICHUN; BBISIBICHUE
Y OLICHKA aHTPONOTE€HHBIX U3MEHEHUN B IPUPOJIE;

—HHJIMBUAYaJIbHbIM YCTHBIN ONPOC
—WHIUBUAyaTbHAs paboTa
(mpencTaBieHNEe BBHITTOJITHEHHOTO
3a71aHUs)

— cooOI1eHue
3aHSATHU

Ha MPaKTUICCKOM

- cOpPMHUPOBAHHOCTh YMEHUH OOBACHSATH PE3YJIbTAThI

—HWHAUBUYaJIbHBIA YCTHBINA OIPOC

OMOJIOTUYECKHX YKCIIEPUMEHTOB, PEIIaTh — UHIMBUIyalbHas pabota
3JIEMEHTapHBIC OMOJIOTMYECKUE 3a/1a4H; (mpexcTaBieHne BBITTOJTHEHHOTO
3a1aHuUs)

- cOpMHUPOBAHHOCTH COOCTBEHHOM MO3HUITUH TIO
OTHOILIEHHIO K OMOJIOTHYECKON HH(pOpMaInHy,
MIOJTy4aeMOM M3 pa3HbIX UCTOYHUKOB, TI100aTHHBIM
HKOJIOTHUECKUM MpoOIeMaM U MyTSAM MX PEIICHUsI.

—HWHAUBUIYaJIbHBIA YCTHBINA OIPOC
COOOIICHUE HA TIPAKTUYECKOM 3aHITHH
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