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1.00mas xapakTepucTHKAa padouyeid MporpaMMbl 00pa3oBaTEJIbLHOI0 IpeaMeTra
«buosorus»

1.1. MecTo y4eOHOr0 npeaMera B CTPYKType 00pa3oBaTe/ibHOM MPOrpaMMbl

OO61eoOpa3oBaTenbHblid IpeaMeT «bHonorus» ABIsSETCS YacTblO MPEIMETHOW 00JIacTH
«EcTecTBEHHO-Hay4YHbIE MPEAMETHI», H3y4aeTcd B OO0I1e00pa30BaTEIbHOM LIHKIIE
yueoHoro miaHa OOII CIIO c¢ yderom mnpodeccruoHanbHONW HaNpaBI€HHOCTH B
cootBercTBUM ¢ PI'OC CIIO mno cnenumansHoctu 35.02.16. «DkcmiyaTanust © peMOHT
CEJIbCKOXO03MCTBEHHOM TEXHUKH U 000PYI0BAHUS.

VYueOnsiil npenmet «buonorusy BXOAuT B 00111e00pa30oBaTEIbHBIN ITUKIT U
YUTAETCS HAa TIEPBOM Kypce 00yUJeHHUs.

1.2. llesan u muIaHupyeMble pe3yJbTaThl OCBOCHUS TUCHUIIIHHBI:

1.2.1. leap aucuMnInHbI

Conepxxanue TmporpaMMbl 001Ie00pa30BaTENIBPHON JUCIUIUIMHBI  «buomaorusy
HalpaBjJ€HO Ha JOCTHXEHHUE pe3yJbTaTOB €€ M3yYeHHUs B COOTBETCTBUM C
tpeboBanusamu OI'OC COO ¢ yuyetom mpodeccuonansHoit HampapieHHOCTH PI'OC
CIIO. llenp m3ydeHus: AUCHUILIMHBI «buonorus» Ha 6a30BOM ypOBHE — OBJAJCHHUC
0oOydJaromuUMHCsT 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBLHONH OpraHU3aIlud >KUBBIX
CHUCTEM pa3HOT0 paHTra W NPHOOpPETEHHWE YMEHUH WCIOJIB30BaTh ATH 3HAHUS IS
I'PAaMOTHBIX JEHCTBUI B OTHOIIEHUH OOBEKTOB KUBOW IIPHUPOJIBI U PEIICHUS Pa3THIHBIX
KU3HEHHBIX MPOOIIEM.
JlocTokeHHe 1IeId  M3Y4YeHUs] JAUCUMIUIMHBI «buojorus» Ha ©0a30BOM ypOBHE
obecricurBaeTCs peIICHUEM CIICIYIONMINX 3a/1a4:

® OCBOCHHE OOYYAIOIIMMHCS CHCTEMbl 3HAHUH O OWOJOTHYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, TPaBUIIaX, CIY)KaIllMX OCHOBOM
171 OPMHUPOBAHUS MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O

MCTOAAaX HAYYHOI'O ITO3HAHHA, CTPOCHHU, MHOFOO6pa3I/II/I 1 0COOEHHOCTSX JKUBBIX



CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIMHU, BBIJAIOIINXCS OTKPBHITUSIX U COBPEMEHHBIX
HCCJICJOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue |y OOydYaroOUmIMXCS  [MO3HABATEIbHBIX, HMHTEIUICKTYaJIbHBIX
U TBOPYECKHX CIOCOOHOCTEH B MPOIECCE aHalu3a JAaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTMM HAaY4YHBIX B3TJISAJIOB, MJCH W MOAXOJIOB K M3YYCHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aIlNY;

CTAHOBJIEHHE Yy  OOydJaromuxcsa OOmedl  KyJbTypbl, (QYHKIIMOHAIBHOM
IPAMOTHOCTH, Pa3BUTHE yMEHUW OOBICHATH U  OICHUBATh  SIBJICHUS
OKPYXKAIOIIEro MHUpa >KUBOM TPUPOJbI HAa OCHOBAaHWUM 3HAHUM U OIBITA,
MOJIYYEHHBIX MMPU U3YYCHUU OUOJIOTHH;

dbopmupoBaHue 'y OOydaroIIuXcsi YMEHHH  WJUTIOCTPUPOBATH  3HAUYEHUE
OMOJIOTMYECKUX 3HAHUW B TPAKTHYECKOW JEATCIIBHOCTU 4YeJOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEUIIMHCKUX TEXHOJOTUH U arpoOUOTEXHOJIOTHH;

BOCIIMTaAHUC Y6€}K,Z[éHHOCTI/I B BO3MOXXHOCTH MO3HAHMS YEJIOBEKOM KUBOM

IMpUpPO Ak, H€O6XOI[I/IMOCTI/I 6ep€>KHOPO OTHOIICHHUA K Heﬁ, CO6JII-OI[CHI/I}I OTHYCCKHX

HOPM IIpH IPOBCACHUUN OMOJIOTUYECKUX I/ICCJ'IG,IIOBaHI/If/'I;

OCO3HAHHUE IICHHOCTH OWOJOTWYECKUX 3HAHWUW I TIOBBIIIEHUS YPOBHS
AKOJIOTUYECKOM KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHNS,

IPUMEHCHHE TNPUOOPETEHHBIX 3HAHWW W yMEHUW B IIOBCEIHEBHON >KU3HU
I OLCHKH TIOCJICICTBUM CBOEH AEATEIBHOCTH MO OTHOLICHUIO K OKPYKaroUIEH
cpenae, COOCTBEHHOMY 370pOBBIO, OOOCHOBaHWE U  COONIOJEHHUE Mep

popUIaKTHKN 3a00I€BaHUH.



1.2.2. Ilnanupyemble pe3yJibTaThbl OCBOCHHUs 0011e00pa3oBaTeJIbHON IMCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO u Ha

ocHose ®PI'OC COO

Koo n [Tnanupyemblie pe3yabTaTbl OCBOCHUS TUCIUILTAHBI

HaMECHOBAHHE

‘bOPMpreMHUX OOGmne JlucuuIIMHAPHbIE

KOMTIETEHITHI
OK 01. BeiOupars | JInuHOCTHBIE pe3yabTaThl JOJDKHBI oTpakate B dactu: | [IP6 1. ChopmupoBaHHOCTH 3HAHMH O MeCTe M pPOJIM OMOJIOTUHU
CMOCOOBI  pelIeHUs | TPYIOBOTO BOCIIUTAHHUS: B CHCTEME HAay4YHOTO 3HaHUS; (QYHKIMOHAIHHON TPaAMOTHOCTH
3amad - TOTOBHOCTh K TPYHY, OCO3HaHHE IEHHOCTH MAacTepCTBa, | YEIOBEKa ISl PEHICHUS )KU3HEHHBIX TPOOIIEM.
npodeccuoHabHON | TPYHOJO0HE; [TP6 2. CdopMUPOBaHHOCTb YMEHHS PAaCKpbIBAaTh COJAEpKaHHE
JESTeIbHOCTH - TOTOBHOCTh K aKTHBHOHM JEATEIHHOCTH TEXHOJOTHUYECKOW | OCHOBOMOJATAIONINX OWOJIOTUYECKAX TEPMHUHOB W TIOHSTHH:
MPUMEHUTEITEHO " COITMAITEHON HaIpPaBJICHHOCTH, CIOCOOHOCTH | )KU3Hb, KJI€TKa, TKaHb, OpraH, OpPraHW3M, BHJ, MOIYJISIHS,
K Pa3IUYHBIM | HHUITUUPOBATh, TUTAHUPOBATh U CAMOCTOSTEIHLHO BBHITIOJHATH | AKOCUCTEMA, OMOIIEHO3, Onocdepa; MeTabon3M (0OMEH BElECTB
KOHTEKCTaM TaKylo JIeATeIbHOCTb; W TPEBpalleHHE DdHEPTrUuM), ToMeocTa3 (CamMoperyssius),

- HHTEpeC K pa3uuHbIM cdepaMm npodecCHOHATBHON
JIESITECIBLHOCTH.

MeranpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnaneHue yHUBEPCAIbHBIMA YU€OHBIMU TT03HABATEILHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOSTEIBHO (HOPMYIMPOBATh M aAKTYAITU3UPOBATH
npo0eMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYHIECTBEHHBIH MpPHU3HAK WM OCHOBAHHS
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 0000IICHHS;

- OMPEICIIATH 1ENU JAeATEILHOCTH, 3aaBaTh TapaMeTpPhl

Y KPUTEPHUHU UX TIOCTHKCHUS;

- BBIABIIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHUS

B pacCMaTPUBAEMBIX SIBJICHUSIX;

- BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OIICHUBATh
COOTBETCTBHE pE3yIbTaTOB IENsIM, OIIGHWBAaTh PHUCKHU

OuocuHTe3 Oenka, CTPYKTYpHash OpraHU3alUsi *XUBBIX CHUCTEM,
JTMCKPETHOCT, camMoperysuus, CaMOBOCIPOU3BEICHHE
(penipoayKIus), HAaCJIEACTBEHHOCTD, W3MEHYHUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OPraHU3aIIUSL.

ITP6 3. CdopMHpOBaHHOCT, YMEHHS PACKPBIBATh COJCpIKAHUE

OCHOBOTIOJIATAIONIUX  OMOJIOTUYECKUX TEOPUH W THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOM, MYTallUOHHOM, SBOJIIOIMOHHOM,
MIPOMCXOKICHHS )KMU3HU U YeJIOBEKA.

I1P6 4, CdopMHupOBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOTNOJIAraloIne OMOJOrMYEeCKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I Mengensa, T. Moprana, H.M. BabwioBa, 3. I'ekkens,
@®. Mromnepa, K. bapa), rpanuiibl uX NpUMEHUMOCTH K YKUBBIM
CHCTEMaM.

[1P6 5. IlpuobpeTeHue ombiTa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYHOTO TMO3HAHUs, UCTIONIbH3yEeMbIX B OMOJIOTHUN: HAOTIOACHUS

Y ONIMCAHMS JKUBBIX CUCTEM, NMPOLIECCOB U SIBICHUM; OPraHU3aALUU




MOCJICACTBUM ACATCILHOCTH;

0) 0a30BBIC UCCIICAOBATCIIBCKUE ACHCTBUS:

- BJIAJICTh HABBIKAMH Y4EOHO-HCCIICIOBATEIIbCKON

U TPOCKTHOW JIEATEIHHOCTH, HABBIKAMHU pa3perieHus
npooseM;

- BBISBJIATH IPHYUHHO-CJICICTBEHHBIC CBSI3U

Y aKTyaJU3UPOBATh 3a/1a49y, BBIIBUTATh TUIIOTE3Y

€e peNICHHs, HaXOIUTh AapPTYMEHTHI IS JIOKa3aTelhCTBa
CBOUX VTBEPXICHHW, 3a/JaBaTh IMapaMeTpbl W KPHUTECPUHU
peIICHHUS;

- aHaJIM3UPOBATH IIOJIYYCHHBIC B XOJE PEIICHUS 3aJ1a4u
pe3yNbTaThl, KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH,
MTPOTHO3UPOBATH H3MEHEHHNE B HOBBIX YCIOBHSIX;
pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YISTOM aHAIN3a
MMEIOIIUXCS MaTEPHAITLHBIX M HEMATEPHAITBHBIX PECYPCOB;
-- YMETh IMEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

Y MPAKTUYECKYIO0 00JIaCTH KU3HEACITEIIHHOCTH;

- YMETh HWHTETPHPOBATh 3HAHUS W3 Pa3HbIX MPEAMETHBIX
obnacreii;

- BBIIBUTaTb HOBBIE WJCH, NpeajaraTb OpPUTHHAIBHBIC
TTOIXO/IbI U PEIICHHMS

U TIPOBEACHHUS OHOJOTHYECKOTO OKCIEPUMEHTA, BBIIBUKCHUS
TUTIOTE3, BBISBICHUS 3aBUCUMOCTH MEXAY HCCIICTyeMbIMU
BEJIMYUHAMU, 00BsICHEHUS MOJTyYEHHBIX pe3yabTaTOB
U (GOpMYIMPOBAHUS BBIBOJIOB C HCIIOJI30BAHUEM HAYIHBIX
IIOHATUM, TEOPUI U 3aKOHOB.

[TP6 6. ChopMHUPOBAHHOCTH YMEHHUS BBIJCIATH CYIICCTBEHHBIC
NpU3HAKA  BHPYCOB, KIETOK TPOKAPHOT W  DYKAPHOT,
OJIHOKJICTOYHBIX WM MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OMOreo1eHO30B U AKOCUCTEM; OCOOEHHOCTH IpOLIECCOB OOMEHa
BEIICCTB WM TIPEBPAICHHUS DHEPrUU B KIETKe, (OTOCUHTE3a,
TUTACTHYECKOTO W DHEPreTHYeCKOro OoOMEeHa, XEeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOJAOTBOPCHHUS, Pa3BUTHS W Pa3MHOXKCHHS,
WHAMBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 00pbObI 3a

CYLIECTBOBaHUE, €CTECTBEHHOTO O0TOOpa, BUA000pa3oBaHUS,
NPUCTIOCOOJICHHOCTH OPraHW3MOB K Cpefe OOWTaHUs, BIHMSHUS
KOMIIOHCHTOB OKOCHUCTEM, AHTPOITIOTCHHBIX N3MEHEHUH

B 9KOCHCTEMaxX CBOEH MECTHOCTH,

KPYroBOpOTa BEIIECTB M MPEBpaIlieHne dHEPTruu B onocdepe.

I[TP6 7. CdopMHpOBAaHHOCT, YMEHHS TMPUMEHSTH IOJYUYCHHBIC
3HAaHUA U1 OOBSICHEHHUSI OMOJIOTMYECKHUX IMPOIIECCOB U SIBIICHU,
JUIS IPUHATHUS PAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU

Cc uenblo obecriedeHus OE30MACHOCTH CBOETO 370POBbSl U
3I0pPOBbS OKPYKAIOLIUX JIOJEH, COOM0AeHHs 310pOBOTO 00pasa
JKU3HU, HOPM TPaMOTHOT'O MOBEACHUS B OKPY)KAIOIIEH NMPUPOTHON
cpelie; TOHUMaHUe HEOOXOIUMOCTH UCIIOJIb30BAHUS JOCTHKEHUI
COBPEMEHHOH OHOJOTHMH U OHMOTEXHOJOTHH Uil palMOHaILHOTO
MIPUPOIOTIONHL30BAHUS.

[1P6 8. CdopMHupOBaHHOCTH YMEHHS peliarb OHOJOTUYECKHE
3aJ]a4i, COCTABIISATh T€HOTUIMHMYECKHUE CXEMbI CKPELIUBaHUS

JUIS pa3HBIX THUIOB HAcleJAOBaHUS TMPU3HAKOB Yy OPraHU3MOB,
COCTaBIIATh CXEMBI MIEPEHOCA BEIIECTB U PHEPTHH B IKOCHCTEMaX
(uenu MUTaHUs, MUIIEBBIC CETH).

I[1P6 9. CdopmupoBaHHOCT, yMEHUN KPUTHYECKH OICHUBATH
uH(pOpPMaIIMI0O OMOJIOTHYECKOTO  COJAEP)KAHHS, BKIIOYAIOIIYIO




IICEBJOHAYYHbIE 3HAaHUS M3 PA3JIMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOi HMH(OpPMAaLUHU, HAYYHO-TIONYJISPHBIE MaTepHabl);
UHTEPIPETUPOBATH TUYECKUE aCIeKThI COBPEMEHHBIX
HCCIIEI0OBAaHU B  OHMOJIOTMH, MEAMIMHE, OHOTEXHOJIOTHH;
paccmaTtpuBarth  I[NIOOAJbHBIE  JKOJOIMYECKHE  MPOOIEeMbI
COBPEMEHHOCTH, (OPMHPOBATH IO OTHONIEHHUIO K HHM
COOCTBEHHYIO MO3UIIHIO.

I[1P6 10. ChopMHupOBaHHOCTH YMEHHH C€O3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOIMYECKOM
uHOpPMALlMM U3  HECKOJBKMX  HCTOYHUKOB,  IPaMOTHO
MCII0JIb30BaTh NOHITUHHBIN anmapar OMOJIOTUU

OKO02.
Hcnonb3oBarh
COBPEMECHHBIC
CpeIcTBa  TIOWCKa,
aHaJIn3a

U HUHTEpHpEeTaluu
nHpopMmaruu

1 WH(pOpMAIMOHHBIC
TEXHOJIOTUHU JUIs
BBITIOJIHEHUS  3a/1a4
npodeccuoHaIbHON
NesITeNIbHOCTH

JIMIHOCTHBIE pe3yabTaThl JIOJDKHBI OTpakaTb B YaCTH:
IIEHHOCTH HAyYHOTO ITO3HAHUS:

-C()OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKd W OOIIECTBEHHOM
TIPAKTHKH, OCHOBaHHOTO HA  JWajore  KYyJIbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHPE.

MertanpeameTHble pe3yibTaThl JOKHBI OTPAaXKaTh:
OBnazneHne yHUBEPCAIbHBIMU Y4eOHBIMH ITO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ uHpopmaIuei:

- BJIaJCTh HaBbIKaMH MMOJIYUCHHA I/IH(l)OpMaI_II/II/I
u3 HCTOYHHKOB Pa3HbIX THUIIOB, CaMOCTOATECIBPHO
OCYHICCTBJIATD IIOHUCK, aHaJIu3, CHCTEMAaTHU3aluIo

Y UHTEpHpeTanuio nH(OpMaluu pa3IuyHbIX BUIOB U (OpM
MIpe/ICTaBJICHHUS;

- OLIEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh HH(OPMALIHH,
€€ COOTBETCTBHE MPABOBBIM U MOPAJILHO-ITUYECKUM HOpMam

ITP6 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE U POJTU OMOJIOTHH

B CHCTEME HAyJYHOTO 3HAHWS, (DYHKIMOHAIBHON T'PaMOTHOCTH
YeJI0OBeKa [Tl PEIICHUS KU3HEHHBIX TPOOJIeM.

[1P6 7. CdopMupoBaHHOCTb YMEHMSI MPUMEHATH MOJIy4YEeHHbIE
3HAHUS U1 OOBSICHCHHSI OMOJIOTHYECKHX IMPOIIECCOB U SBIICHUH,
JUTS IPUHATHUS PAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU

C Ienblo oOecriedyeHHs O€30MacCHOCTH CBOETO 3JI0POBBSI H
3I0POBBSI OKPYKAIOUTUX JIIOJICH, COOIOIEHUs 3JJ0pOBOTO 0bOpasa
W3HU, HOPM I'PaMOTHOTO TIOBEJEHHUS B OKPYXKAIOUIEH MPUPOTHON
cpelie; TOHUMaHUe HEOOXOIUMOCTH UCIIOJIb30BAHUS JOCTHKEHUI
COBPEMEHHOI OHOJOTHMH U OHMOTEXHOJOTHH Uil palMOHAILHOTO
MIPUPOIOTIOIHL30BAHUS.

I[TP6 10. ChopMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOIMYECKOM
uHGOpPMAllMK U3  HECKOJbKMX  HCTOYHUKOB,  I'PaMOTHO
MCIIOJIb30BaTh MOHITUWHBIN anmnapar OHOJIOTUU

OK 04. 3ddexruBHO
B3aMMO/IEiCTBOBATh
U paboTaTh

B KOJIJIEKTHBE

Y KOMaHJe

JInuHOCTHBIC pe3yibTaTbl OOJUDKHBI OTpaAXaTb B YaCTH:

OEHHOCTH HAYYHOTO IIO3HAHUA: OCO3HAHUC ILICHHOCTU
Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATDH
MPOCKTHYIO n HCCJICO0BATCIILCKYHO ACATCIIBHOCTD

WHAMBUYAJIBHO U B IpYIIIE.

ITP6 5. IlpuoOpereHue ombITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TO3HAHHUS, UCTIOJIh3YEMbIX B OHMOJIOTUN: HAOMIOACHUS U
OIMCAHUSA KUBBIX CUCTEM, IIPOLIECCOB U SIBJIICHUI; OpraHu3aluu 1
MpOBEJCHUST  OMOJIOTUYECKOTO  SKCIIEPHUMEHTA,  BBIIBHKCHUS
TUINIOTE3, BBISIBICHUS 3aBUCUMOCTH MEXAY HCCIECAYEMBIMHU




MeranpeaMeTHbIE pe3yabTaThl IOKHBI OTPAXKATh!
OsBnaacHue YHUBEPCAIbHBIMHU KOMMYHUKATHUBHBIMU
JIEHCTBUSIMU:

0) coBMeCcTHas ACSITEIbHOCTD:

- IOHUMATh M UCTIOJIB30BATh MPEUMYIIIECTBA KOMaHIHOM

Y UHJIMBUIYAJIbHOU pabOTHI;

- IIpUHHUMATDh meian COBMECTHOU JACATCIIbHOCTH,
OpPraHru30BBIBATE 1 KOOPAWMHHUPOBATH I[GI\/'ICTBI/IS{

Mo €€ JOCTIKCHHUIO: COCTaBIATh INIAH  JICHCTBHIA,
pacnpenensstb poOJAM C YYETOM MHEHUW YYaCTHUKOB

00Cy)XJaTh pe3ylbTaThl COBMECTHOM pabOThI

BEJIMYMHAMU, OOBSICHEHHS MOJYYEHHBIX PE3yJIbTaTOB
U (QopMyaHpOBaHHS BBIBOJAOB C HCIOJB30BAaHUEM HAYYHBIX
IIOHATUH, TEOPUHN U 3aKOHOB

OKO7.
ConeiicTBOBaTh
COXPaHEHUTO
OKpy)Karomen

CpeIbl,
pecypcocOepekeHH
10, MPUMEHSITh
3HAHUA

00 W3MEHEHUU
KJIUMaTa, MPUHIIMUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ heKTUBHO
JIEUCTBOBATE

B Ype3BhIYAITHBIX
CUTYaIUIX

JIngHOCTHBIE pe3yibTaThl JOJDKHBI OTPaXXaTb B YaCTHU:
9KOJIOTUYECKOTO  BOCIHUTAaHHSA: -  C(HOPMHUPOBAHHOCTH
9KOJIOTUYECKOU KYJIbTYphI, MOHUMAHNE BIHMSHUS COIMAIHHO-
SKOHOMUYECKHUX TIPOIIECCOB HA COCTOSTHUE TIPUPOTHOU

U COIMAIBHOM Cpejbl, OCO3HAHWE TJI0OATLHOTO XapakTepa
9KOJIOTUYECKHUX TTPOOJIEM;

- IUIJAHUPOBAHME W  OCYIIECTBICHHE  JACHCTBUH B
OKpY)Kalolllel Cpe/ie Ha OCHOBE 3HAHUA eIl YCTONYMBOTO
Pa3BUTHS YEIIOBEUECTBA;

- aKTHUBHOE HENpHUATHE JCUCTBUM,
OKpYXaloIlen cpeje;

- YMCHHE MIPOTHO3UPOBATH HEOJIaronpusITHbIC
9KOJIOTUYECKHE TIOCIEACTBUS MPEIAITPUHUMAEMBIX JIEHCTBHM,
MPEeAOTBPAIATh UX;

- pacUIMpeHHE OIIbITa
HaIpaBJICHHOCTH.
MetanpeaMeTHble pe3yinbTaThl J0KHBI OTPaXKaTh:
OgnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NIEUCTBUSIMU:

0) coBMeCTHas ACSATEIBHOCTD:

- MOHUMATh M HCIIOJIb30BaTh IPEUMYILECTBA KOMaHAHOU
Y UHAUBHUIYaJTbHOU paboTHI;
- MIPUHUMATD (S 078

IIPUHOCAIIUX BPEA

JIEATEIIPHOCTH  DKOJIOTHUECKOM

COBMECTHOM JACATCIIBHOCTH,

I1P6 5. TlpuoOpereHue ombITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAay4HOTO TMO3HAHUS, UCTIOJIB3YEMbIX B OMOJIOTHHN: HAOIIOICHHS

W OITMCAHUS KUBBIX CHCTEM, IPOIIECCOB W SBJICHHIA, OpraHU3aI[UH
U TIPOBEACHHUS OHOJOTHYCCKOTO JKCIEPHUMEHTA, BBIIBUKCHUS
TUTIOTE3, BBIABICHUS 3aBHUCHUMOCTH MEXAY HCCICIYeMBbIMA
BEJIMYMHAMU, OOBSICHEHHSI ITOJIyY€HHBIX Pe3yIbTaTOB

u  GOpMYyIMpPOBAaHUSA BBIBOJIOB C HCIOJb30BAaHUEM HAY4HBIX
MOHATHH, TEOPUI U 3aKOHOB.

I[TP6 6. ChopMHUPOBAHHOCTh YMEHHUS BBIACIATH CYIIECTBEHHBIC
NpU3HAKA  BHUPYCOB, KIETOK NPOKApHOT U  DYKAPHUOT;
OJIHOKJICTOYHBIX W  MHOTOKJETOYHBIX OpPraHU3MOB, BHJIOB,
OHOreo1IeHO30B U AKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEeHa
BEUIECTB M MIPEBpAIICHHUs HSHEPruu B KIETKe, (OTOCUHTE3A,
IUIACTUYECKOTO U DHEPreTHMYecKOro oOMeHa, XEeMOCHHTE3a,
MUTO3a, MeH03a, OIUIOAOTBOPEHHUS, Pa3BUTHUS U Pa3MHOKEHHS,
WHAUBUAYAIHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), 60pbhObI

3a CYILECTBOBAHUE, E€CTECTBEHHOTO OTOOpa, BUI000pa3oBaHMUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHMs, BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, AHTPOTIOT€HHBIX M3MEHEHUN
B 9KOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MpeBpallieHrne 3Heprun B ouocgepe.

[1P6 7. CdopMupoBaHHOCTh YMEHHSI MPUMEHATH MOJIy4YCHHBIC
3HaHMsSI ISl OOBSICHEHHUS] OHMOJIOTHYECKUX MPOIECCOB U SIBICHUH,




OpraHU30BbIBATH u KOOpPAMHHUPOBATh JNEUCTBUS | Il NPUHATHUS NPAKTUYECKUX PELIEHUN B IOBCEIHEBHOM JKHU3HU
0 €€ JOCTIKEHHMIO: COCTAaBIATh IUIAaH  JeiicTBuil, | ¢ menplo oOecreueHus OE30HMaCHOCTH CBOErO  3I0pOBbA U
pacrpenesarte poiad € Yy4eTOM MHEHHUIl Y4aCTHHMKOB | 3JI0pPOBbsSl OKPYKAIOIIMX JIOAEH, COOIIOAEHUS 340pOBOro obpasa
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM pabOTEI YKU3HU, HOPM T'PaMOTHOTI'O MOBE/IECHUS B OKpPYKaIOLIEH MPUPOIHOIN
cpeze; MOHMMaHUuEe HEOOXOAMMOCTH MCIOIb30BAHUS JIOCTHKCHUN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTHH JUIS PallMOHAIBLHOTO
IIPUPOI0NIO0JIB30BAHUS




2. CTPYKTYPA Y COJAEPX KAHUE OBIIEOBPA30OBATEJIbHOM JUCIUILIUHBI

2.1. O0bem npeaMeTa U BUAbI y4eOHOH padoThI

Bua yueoHoii paboTbl

O0beM B yacax

O0bem o0pa3oBaTe/IbHOI POrpaMMbl NpeIMeTa 72

B T.4.

OcHoOBHOe coep:KaHue 72

BT. U..

TEOpPETHYECKOE 00yUueHue 54
B T.4. MPO(HeCCHOHALHO-OPUEHTHPOBAHHOE COICPIKaHUE 4

MPAKTUIECKHUE 3aHATHS 18
B T.4. MPO(HeCCHOHATFHO-OPUEHTHPOBAHHOE COJICPIKaHUE 6

KouTposnHasi paéora 1

IIpoMe:kyTouHasi aTTecTalUs IK3aMEH 6
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2.2. TeMaTH4eCKHH IJIAH U COAEP/KaHUE IMCUUIIMHBI

®opmupyemMble
HaumenoBanue Coaepixkanue yueOHOro MaTepuasa (0CHOBHOe U NpogeccHoOHAIbHO OPUEHTHPOBaHHoe), | O0bem
pa3iesioB U TeM JadopaTopHble H MPAKTHYeCKHe 3aHATHSA, IPUKJIAAHON MOAYJIb (IPH HAJIUYMH) yacop | oMmeTeHuHH
1 2 3 4
OcHoOBHoOe coJiep:kaHue
Pa3nes 1. buojiorus kak Hayka. 7KuBble cHCTeMbI M HX OPraHHM3ALUSA 2
Tema 1.1. Cojaep:kaHue yueOHOro MaTepuajia 2
buonorus buonorus — Hayka o xuBoii npupojae. CBsi3u OMOJIOTHH € 00IIECTBEHHBIMU, TEXHUYECKUMH U
B CUCTEME HayK. JNPYTMMHU €CTECTBEHHBIMU HayKaMu, GUIOCO(pUel, peluruei, 3TUKOM, SCTETUKONW U MPaBOM.
Oobmas Ponp Ouonornu B (QopMHUpOBAHMHM COBpPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKkTepUCTHUKa OMOJIOTUYECKHUX HaYK.
KU3HU Metoipl MO3HAHUA KUBOM MpHUPObI (HaOIIo/IeHUe, IKCIEPUMEHT, OMHMCAHUE, U3MEpEHHE, OK-02
KJaccuukanuys, MOJICTUPOBAaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).
Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus Onosnoruu. OTianure KUBBIX CUCTEM
OT HeopraHu4deckoi mpupoapl. CBOKCTBa OMOCUCTEM M X pa3HOOOpasue.
YpoBHH OpraHu3aluu onocucreM: MOJIEKYJISIPHO-T€HETHYECKU, KJIETOYHBIH,
OpraHW3MEHHBIN, TOMYJSIITHOHHO-BUIOBOM, 3KOCHUCTEMHBIM (OMO - TEOIEHOTHYECKHUH),
OorochepHbIi
Pa3nen 2 XuMu4eckuii COCTaB M CTPOEHHE KJIETKHU 10
Tewma 2.1. Conep:xaHue y4eOHOro Marepuaja 2
XUMHYECKUH cocTaB | XMMHUUYECKHH COCTAaB KJIETKU. XUMHUYECKHE DJIEMEHTHI: MAaKPOAJIEMEHTbI, MUKPOIJIEMECHTHI.
kieTku. Bona Boxa u MuHepanbHble BemiecTBa. PYHKIUHM BOJbl M MHUHEPAJIbHBIX BEILECTB B KIIETKE.
U MUHEpaJIbHbIE [Monnep>xanue ocMoTHYECKOro OaaHca
BCIlICCTBA IIpakTHYecKoe 3aHATHE 1
Ne 1 «buonornueckass pojab MHHEpAIbHBIX BELIECTB B OOECIEUEHHUH >KU3HEAEATEILHOCTH
OpraHu3MOB, IIPOSIBICHUS AUCOaTaHCa MUHEPAJIBHBIX AIEMEHTOBY
Tema 2.2. Conep:xaHue y4e0OHOro MmaTepuaja 3
buonornuecku benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamenumblie u
BaXXHBIE XUMMUYECKHE | 3aMEHUMbIE AMHUHOKHCIOTBI. AMHUHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM
COCIMHECHUSA MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAs M YETBEPTHYHAsl CTPYKTypa). XUMHUYECKUE OK-01, OK-02,
cBoiictBa OenkoB. buosornueckue ¢yHkuuu OenkoB. PepMeHThl — OHOJIOTHYECKHE OK-04
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katanuzaropel. CrpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOcTpaTHas CIenu(pUIHOCTb.
KodepmenTsl. Buramunsl. OTianunst GepMeHTOB OT HEOPraHUYECKUX KaTaIU3aTOPOB.
YrineBoapl: MOHOcaxapuabl (TIIFOKO3a, pub03a M Je30KcHprb03a), aucaxapujisl (caxaposa,
JIAKTO3a) W ToJiucaxapuibl (Kpaxmall, TIUKOTEH, Ieioiio3a). buomornueckue (yHKIUU
yrneBofoB. Jlummael:  Tpurnmuepuns, Gocdommmuas, crepouasl. ['mapoduisHO-
runpodoOHbIe cBoiicTBa. buonornyeckne ¢yaknuu unuaoB. CpaBHEHHE YIJIEBOJOB,
OEIKOB W JIMIUAOB Kak HMcTOYHMKOB sHepruu. Hyxiennosbie kucnorsl: JJHK u PHK.
Hyxneotuasl — MoHOMepbI HyKJIenHOBBIX KucioT. Ctpoenue u pynkuuu JJHK. Crpoenue u
¢ysakmn PHK. AT®: crpoenue u pyHkuuun

KounrpoJsbHas padora

Nel «buosorundyecku BaKHbIle XUMHYECKHUE COSTUHEHUS

Tema 2.3.
CrpykTypHO-
(byHKIIMOHATBHAS
OpraHu3aIys KIeToK

Copep:xaHue y4eOHOro marepuasa

[utonorus — Hayka o kietke. Kinetounast Teopusi — mpuMep B3auMOJACHCTBUS UCH U (HaKTOB
B Hay4YHOM MO3HAHUU. MeTobl N3y4yeHus KICTKH.

Knerka kak menoctHas xuBasi cucreMa. OOmiue MpU3HAKU KIETOK: 3aMKHYTas HapyKHas
MeMOpana, moJsiekynsl JIHK kak renernueckuii anmapar, cucTemMa CHHTe3a Oenka.

Tunel KIeTOK: dSyKapuoTHUeckas U mpokapuothyeckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTHdecko kineTku. Kierounass crenka Oaktepuii. CTpOe€HHE 3YKapHOTHYECKOM
kieTk. OCHOBHBIC OTJIUYHS PACTUTEIHLHOM, KUBOTHOU M IpHOHON KieTKU. [loBepXHOCTHBIE
CTPYKTYphl KIETOK— KJIETOYHAsi CTE€HKa, TJIMKOKaIMKC, uX QyHkuuu. [lnazmaruueckas
MeMmOpaHa, ee CBOMCTBA U (DYHKITUH.

[uromnazma u ee opraHowabl. OmHomeMOpaHHble opraHounbl kiaetku: OIIC, ammapar
lonbxu, ym3ocombl. [loayaBTOHOMHBIE OpraHOMIbI KJIETKHA: MUTOXOHIPHUH, ILTIACTUIBL.
[IpoucxoxxaeHrne MUTOXOHIpHUM U TutacTud. Bunwl mmactun. HememMOpaHHbBIE OpraHOUIBI
KJIETKU: PUOOCOMBI, KIETOYHBIA LEHTpP, LEHTPUOJM, PECHUYKH, KIYTHUKU. DyHKIUH
OpraHouIOB KJIETKU. BKitoueHus.

SAnpo — perynaropubslii 1eHTp KieTku. CTpoeHue siapa: siiepHas 000JouKa, KapHoIriazMma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

IlpakTHyeckne 3aHATHA

Ne 2 «Ctpoenue kieTku (pacTeHHsl, >)KMBOTHBIC, TPUOBI) U KJIETOYHbIE BKIIOUCHHS (Kpaxma,
KapOTHHOUIBI, XJIOPOTLIIACTHI, XPOMOILIACTHI )»

Pa3pen 3. ZKusHeaesTe IbHOCTL KJIETKH

Tema 3.1.

\ Conepxanue yueOHOro Marepuasa

OK-01, OK-02,
OK-04
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OOMeH BeleCTB
U TIpeBpaIlicHNe
SHEPIUH
B KJIETKE

OOMmeH BemiecTB, WM MeTa00IM3M. ACCUMIIIAIINS (IJTACTHYECKUNA OOMEH) U TUCCUMIISIIUS
(3HepreTuyecKkuii OOMEH) — JBE CTOPOHBI €IMHOTO Mpoliecca MeradonuszMa. Ponb 3aKoHOB
COXpaHEHHs BEIIECTBA W DHEPrUU B NOHUMAHMM MeTabonm3ma. Tumbsl OOMEHa BEIIECTB:
aBTOTPOQHBIA M TeTepoTpodHBIA. Polb (epMEHTOB B OOMEHE BEUISCTB M IPEBPAIICHUH
sHeprun B Kiertke. PorocuHTe3. CBeToBas M TeMHOBas (a3pl ¢orocuHTe3a. Peakuum
¢dorocunresa. DPpdexkruBHOCTH PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A VIS )KU3HU Ha 3emIle.
Bnustaue ycrmoBuit cpenpl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHHUS €T0 MPOJIYKTUBHOCTH Y
KYJIbTYPHBIX pAacTeHHH. XeMOCHHTE3. XEMOCHHTEe3Upywolue OakTepuu. 3HayeHHE
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMIIe.

DHepreTuyeckuii OOMeH B KJeTKe. Paciieniienne BemecTB, BBIJCICHHE U aKKyMYJIUPOBaHUE
SHEPTUU B KJIETKE. DTarbl dHEpPreTHueckoro oomeHa. [mmkonm3. BpokeHue u ero BHIBL
Kucnoponnoe okucnenne, win KieTouyHoe apixanue. OxucnurensHoe (pochoprupoBaHme.
D hEeKTUBHOCTH PHEPTETUIECKOTO 0OMEHA

Tema 3.2.
Bbuocuures Geinka

Copep:xxaHue y4e0OHOro MmaTepuaja

Peaknmun wmarpuyHoro cumHTe3a. [enermueckas wuHbopmarus u JHK. Peamuzamus
TeHETHYECKON MHpOpMaIUU B KJIeTKe. [ eHeTHIeCKHil KOJI ¥ €ro CBOMCTBA. TpaHCKPUTIIUS —
marpuuHbelii cuHTe3 PHK. Tpancmsaumss — OwocuHTe3 Oenka. ITambl  TpPaHCISIHH.
Konupoanue amuaokucioT. Poss pubocom B GnocuHTe3e Oenka

IIpakTHYeckoe 3aHATHE

No 2 «Pemenune 3a1a4 Ha OnpeACIICHUE MTOCIEA0BATEILHOCTA HYKIICOTHIOBY

Tewma 3.3.
Bupycsl

Conep:xaHue y4eOHOro MmaTepuaja

Hexnerounsie ¢opMmel xu3Hu — BUpYChl. MicTopus oTkpbiTust BupycoB (/1. Y. MiBanoBckuit).
Oco0OeHHOCTH CTPOCHHUS U KU3HEHHOTO IuKJa BUpycoB. baktepuodaru. bonesnu pactenuit,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummynoaeduura yenoseka (B1Y)
— Bo30yaurens CIINla. [Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHH

Pa3nen 4. PazMHoKeHHe M HHIUBHUIYAJIbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.
JKU3HEHHBIN UK
KJIIETKHA

Conepxanue yueOHOro Marepuasia

Kierounelii 1mukia, WM JKU3HEHHBIM 1K KieTku. MHTepdasza m mwuros. IIporeccsr,
npoTekawimue B uaTepdasze. Permkanus — peakius marpuydoro cuate3a JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0op — KapuoTuM. JIUMIONAHBIN U TaljIOuIHBIA XPOMOCOMHBIE
HaOopel. XpomaTuiel. lluTonormyeckrie OCHOBBI Pa3MHOXKEHUS W HHAWBHIYaIbHOTO
pa3BuTus opranu3MoB. [lenenme kierkm — wmuTo3. Cramum wmwuto3a. I[lpoueccsl,
MPOUCXOJSIIME HA Pa3HbIX CTaAUAX MUTO3a. DHOJIOTMYECKHMH CMBICI  MHUTO3a.

OK-01, OK-02,
OK-04
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ITporpammupyemast ru6enb KIETKH - alloITo3

Tema 4.2.
DopMBbI pa3MHOKEHUS
OPraHu3MoOB

Conepxxanue yueOHOro Marepuaja

®opMbI pa3MHOKEHHS OPTaHU3MOB: Oecrionoe U 1MojoBoe. Buapl 0ecronoro pa3MHOKEHHS:
JIeTICHUE HA/IBOE M TIOYKOBAHUE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHNE, BETETATUBHOE
pa3MHOxeHHe. MIcKyccTBEHHOE KJIOHHPOBAHUE OPIaHU3MOB, €r0 3HaYEHHE JUIsl CEJIEKIUU.
[lonoBoe pa3MHO)keHUe, ero oTauyus ot Oecrnojyoro. Meio3. Craguu meio3a. IIpouecchl,
MpoUCXOAsIMe Ha craausx menosa. I[loBenmenwe xpomocom B Menose. Kpoccunrosep.
buonorudeckuii cMbica ¥ 3HaueHHe Meio3a. ['amerorenes — nmporecc oOpa3oBaHUs MOJOBBIX
KJICTOK Y XUBOTHBIX. ITomoBEIE Keme3bl: CEMEHHUKN M STMYHUKH. O6p330BaHI/I€ H pasBUTUC
MOJIOBBIX KIJIETOK — TraMmeT (CrepMaro3oui, SIMIIEeKIeTKa) — CIepMaTOreHe3 U OOreHE3.
Oco0eHHOCTH CTpOeHUs SHIEKIETOK U ciepMaro3onioB. OmnoorBopenue. [lapreHorenes

Tema 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Copep:xaHue y4eOHOro marepuasa

NnnuBuayansHoe pa3BuTHE (OHTOreHe3). DMOpHOHaANbHOE pa3BUTHE (3MOpHOreHe3). DTallbl
SMOPHOHAIBHOTO PAa3BUTHS Yy IMO3BOHOYHBIX JKUBOTHBIX: JpOOJICHWE, TacTpyIus,
opranorere3. IloctamOpuoHanbHOe pa3BuTHEe. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUS:
npsiMoe, HempsMoe (JIMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB; (aKTOPBI,
criocoOHbBIE BBI3BIBATH BPOXKIEHHBIE ypojacTBa. Poct m pasButue pacteHuit. OHTOTEHE3
IIBETKOBOI'O PACTEHHs: JBOMHOE ONJIOJOTBOPEHHUE, CTPOEHUE CEMEHH, CTa UK PA3BUTHS

IIpakTHYeckue 3aHATHS

Ne 3 «MH(pexmonHbIe 3a00JI€BaHMS M SITUIEMUH B UCTOPUH YETIOBEYCCTBAY.
Ne 4 «Baknunanus kak npoduiaakTika HHGEKIIMOHHBIX 3a00JICBaHUI

Pa3znesn 5. HacjieicTBEHHOCTh M1 MK3BMEHYHBOCTH OPraHU3MOB

©

Tema 5.1.
3aKOHOMEPHOCTH
HacJIEIOBaHUA

Conep:xaHue y4eO0HOro Mmarepuaja

[Ipenver u 3agauu reHeTHKH. Posib UTONOTUM U SMOPHUOJIOTHMM B CTAHOBJICHUU T'€HETHUKH.
Bxian poccuiickux M 3apyOeXHBIX YYEHBIX B pa3BUTHE T€HETUKU. MeToJbl T'€HETUKH
(ruOpuIONOTUYECKUHN, LUTOTEHETHYECKUM, MOJEKyIsipHO-reHeTHueckuii). (OCHOBHBIE
reHeTUYeCKUe MOHATHA. | 'eHeTu4eckasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelIUBaHUM.

3aKOHOMEPHOCTH  HAcle[OBaHMUS  IMPU3HAKOB,  ycTaHOBiIeHHble [.  MeHuenem.
MonorubpuaHoe CkKpeliMBaHue. 3aKOH eauHooOpa3usi THOPUAOB MEPBOTO MOKOJICHHUS.
[IpaBuno noMuHHpOBaHUA. 3aKOH pacHIENJIEHUs NpPHU3HAKOB. ['MmoTe3a 4YMCTOTHI Tramer.
[TonHoe u HemosiHOE NOMHHUpOBaHHE. J[UTMOpUAHOE CKpellrBaHUEe. 3aKOH HE3aBUCUMOTO
HAcJeOBaHUSl TMpH3HAKOB. l[uTOreHeTHUecKkne OCHOBBI JUTHOPHIHOTO CKpEIIMBAHMSL.
AHanuzupyrolee CckpemuBaHue. Vcrnonb30BaHME aHATU3HPYIOMIETO CKPEUIMBAHUS  JUIS
OTIpeJieNIeHUs] TeHOTHUIAa 0COOU

OK-01, OK-02,
OK-04
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HpaKTI/I‘leCKOC 3aHATHE

Ne 5 Pemenue 3amady Ha oOIpeerIeHUE BEPOSTHOCTH BO3HUKHOBEHUS HACIEICTBEHHBIX
HpI/I3HaKOB HpI/I MOHO-, -, HOJII/IFI/I6pI/II[HOM Hu aHaJII/I3I/IpyIOHICM CKpGHII/IBaHI/II/I,
COCTABJICHUC I'CHOTHUIIMYCCKHUX CXEM CKpGIIII/IBaHI/ISI

Tema 5.2.
CuemieHHoe
HacJIeIOBaHue
MIPU3HAKOB

Conepxxanue yueOHOro Marepuasa

CuerieHHoe HacienoBaHue mpusHakoB. Pab6ora T. Moprana 1o CHEIUVIEHHOMY
HaclleIoBaHUI0 TIeHOB. HapylieHne cLeluieHuss TE€HOB B pe3ylbTaTe KpPOCCHUHIOBEpA.
XpOMOCOMHasl TEOpHUsl HACJIEICTBEHHOCTHU. | eHeTHUecKre KapThl.

I'enetnka nmona. XpoMOCOMHOE ONpENEiIeHUE MO0JIA. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
T'omorameTrnble u reTeporaMCcTHbIC OPraHU3MBI. HacneszaHI/Ie IMPHU3HAKOB, CHCIVICHHBIX C
10JIOM

HpaKTI/I‘IeCKOC 3aHATHE

No 6 Pemenue 3amady Ha OMNpeNeNeHUE BEPOATHOCTH BO3HUKHOBEHHUSI HACIEICTBEHHBIX
HpI/ISHaKOB HpI/I CICIINICHHOM HacCJI€a0BaHUU, COCTABJICHUC TCHOTUIINYCCKUX CXeM
CKpelMBaHUs

Tema 5.3.
3aKOHOMEPHOCTH
M3MEHUYUBOCTH

Copep:xaHue y4eOHOro marepuasa

N3meHunBOCTh. BUbl N3MEHUNBOCTU: HEHACIIEICTBEHHAs U HacyeacTBeHHas. Poib cpensl B
HEHACJIEJICTBEHHOW H3MEHUYMBOCTH. XapaKTepUCTHKa MOAU(DUKAIIMOHHOW H3MEHYHUBOCTH.
Bapuanuonsslii psia v BapuanmoHHas kpuBas. Hopma peakunu npusHaka. KonnmdyecTBeHHbIE
W KayeCTBEHHbIE TPU3HAKM HW WX HopMa peaknuu. CBoiicTBa MOIU(DUKAITMOHHON
W3MEHYUBOCTH.

HacnenctBennasi, wimM reHoTUNUYecKass H3MEHYMBOCTh. KOMOMHATHBHAs W3MEHYHUBOCTD.
Meiio3 ¥ TOJOBOM TPOIECC — OCHOBAa KOMOMHATMBHOW HM3MEHYMBOCTH. MyTalMOHHAsS
n3MeHunBoCTh. Kilaccudukanus Myrauuid: TeHHbIE, XPOMOCOMHbIE, TeéHOMHbIE. YacToTa U
NpUYMHBl  MyTanui. Myrarennsle (akTopbl. 3aKOH TOMOJIOTMUECKHUX  pSJIOB B
HacJIeACTBEHHON U3MEHYMBOCTH
H. W. BaBunosa

IlpakTH4eckoe 3aHsATHE

Ne 7 Pemenune 3a/lad Ha OIIPCACJICHUC BCPOATHOCTH BO3HUMKHOBCHHA HACICACTBCHHBIX
MPHU3HAKOB MIIPHU PaA3JIMYHBIX THUIIAX B3aUMOACHCTBUS I'CHOB, COCTaBJICHUC T'CHOTHUIITMYCCKUX
CXCM CKpCHIMBAHUA

Tema 5.4.

Conepxanue yueOHOro Marepuajia
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T'eneTuka uenoBeka

I'eneruka uenoBeka. Kapuotunm denoBeka. OCHOBHBIE METOJbI TEHETUKH YEJIOBEKA:
TCHEAIOTUYECKUH, OJIM3HEHOBBIA, [MTOTCHETUYCCKUN, OWOXUMUYECKUH, MOJEKYISIPHO-
reHetudeckuid. COBpEMEHHOE OIpECNICHUE TeHOTHUIA: IMOJTHONEHOMHOE CEKBEHHUPOBAHMUE,
TCHOTUITMPOBAaHKE, B TOM uuncie ¢ nmomornibio [111P-ananu3a. HacnencTBeHHbIE 3a00ICBaHMS
YeJIOBEKa: TEeHHbIE OOJIe3HH, OOJIE3HM C HACJIEICTBEHHOW MPeApacIioioKeHHOCTHIO,
XpoMocoMHbIe Oosne3nu. ComaTH4eCKue W reHeparuBHble MyTanuu. CTBOJIOBBIE KIIETKHU.
[MpuHIMIBL  370pOBOTO  00paza JKW3HHW, JAMATHOCTUKH, TPOQPWIAKTHKH € JICUYCHUS
TEHEeTUYECKUX  OoJne3Hel.  MenuKo-reHeTHYecKoe  KOHCYJAbTUpPOBaHHME.  3HAYCHHE
MEJIMIIMHCKON TEHEeTUKU B TPENOTBPAIICHUH W JICUEHWH TEHETHYECKUX 3a00JIeBaHUMN
YyeJioBeKa

HpaKTI/I‘IeCKOC 3aHATHE

No 8 «CocraBnenue n aHajiu3 poI0CIOBHBIX YEJIOBEKA»

Pa3gen 6. IBosronuon

Haf OMOJIOTUA

(op]

Tema 6.1.
OBOJIIOIIMOHHAS
TEeOpHs
H €€ MECTO
B OMOJ0THH

Copep:xaHue y4eOHOro marepuasa

[Ipennochlnky BO3HUKHOBEHUS YBOIIOIIMOHHON TEOPUHU. DBOJIFOIIMOHHAS TEOPUS U €€ MECTO
B Ouosoruu. BimsiHWE >BOJIIOIMOHHONW TEOPUHM HAa pPa3BUTHE OWOJIOTHM W JAPYTHX HayK.
CunerenbcTBa 3BONIONUH. [laneoHTONOrMYECKHE: TOCIIEA0BATENFHOCTD MOSIBJICHUS BUIOB B
MaJI€OHTOJIOTUYECKONW JIETOMHUCH, TMepexojHble ¢opmbl. buoreorpaduueckue: cXoiacTBo H
paznuuue dayH U GIop MATEPUKOB U OCTPOBOB. DMOPHUOJIOTHYECKUE: CXOJICTBA U PA3IHUNS
SMOpPUOHOB Pa3HBIX BHUJOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTMYHBIe, pYyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OHOXUMUYECKHE:
CXOJCTBO MEXaHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJUYECKHX IyTeH y BceX
YKUBBIX OPraHU3MOB.

Opomonmonnas teopus Y. [lapsuna. [lpeanochuiku BO3HUKHOBEHUS JapBHUHU3MA.
JIBukymiye Cuiibl 3BOJIIOLIMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPAaHUUYEHHOCTU PECYpPCOB, HeolpeaeiaéHHas HM3MEHUHMBOCTh, OOpb0a 3a CyIIeCTBOBAaHHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
Mukpo3BOIOIHS

Conepxanue yueOHOro Marepuasia

Cunternyeckas teopus 3pomouun (CTD) um e€ ocHOBHBIE MOJOXKEHUSA. MHUKPO3BOJIIOLUS.
[Momynsus kKak eTMHUIA BUJA U BOJIOLHH.

JBmwxyie cuiibl ((pakToOphl)IBOJIIONMK BHIOB B IpHpoje. MyTalMOHHBIM mpouecc U
KOMOMHATHBHAs W3MEHUYMBOCTh. [lomynsiuoHHBIe BOJHBI U JApeid reHoB. M3omsanus u

murpanus. EctectBeHHBI  0oTOOp — Hampapisitomui  dakrtop sBostonun.  Dopmbl

OK-01, OK-02,
OK-04
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ecrecTBeHHOro otbopa. IIpucrnocoGieHHOCTh OpPraHU3MOB KakK pe3YyJIbTaT 3BOJIOLHUHU.
[Ipumepsl mpucnocoOiieHNt y opranu3mMoB. Apomopdo3sl M HaHOoamanTanuu. Bug u
Buj000pazoBanue. Kpurepun Buma. OcHOBHBIE (GOpMBI BUI00Opa3oBaHus: reorpaduyeckoe,
9KOJIOTUYECKOE

Tema 6.3.
Makpo3Boitonus

Conepxxanue yueOHOro Marepuasa

MakposBomtonus. PopMbl  3BOMONMN:  (UIIETHYECKAs, TUBEPreHTHAs, KOHBEPreHTHas,
napauenpHas. HeoOpaTtuMocTs 3BoIOIMN

HpaKTI/I‘IeCKOC 3aHATHE

Ne 9 «CpaBraenue BU70B 10 MOPGOJIIOTHUECKOMY KPUTEPHUIO»
i «Onrcanne MpUCIocoOJICHHOCTH OPraHi3Ma U €€ OTHOCHTEIBHOTO XapaKTepay

Pa3nes 7. Bo3HNKHOBeHNe U pa3BUTHE KU3HH Ha 3emuie

(op]

Tema 7.1.
3apoxxaeHue
" PAa3BUTHUC )KU3HU

Copep:xanue y4eOHOro marepuasa

JloHay4dHbI€ TPEACTABICHUS O 3apOXKIACHUHM >KM3HU. HaydHble THUIOTE3bl BO3HHUKHOBEHHSI
KU3HU Ha 3emuie: a0MOTeHe3 W MaHCIepMUsl. XUMUYECKas dBOJIIOIHS. AOMOTEHHBIN CHHTE3
OPraHWYEeCKUX BEIIECTB W3 HEOPTraHMYECKUX. OKCIEPUMEHTAIHHOE TMOATBEPKICHNE
XAMHYECKOHN DSBOJIFOIIMK. HavanepHble dTambl Omosiormdeckoil »posroruu. | mmoresa PHK-
mupa. PopMupoBaHre MEMOpPaHHBIX CTPYKTYp U BO3HMKHOBEHHME MPOTOKIETKH. [lepBbie
KJIETKHM ¥ UX 3BOOLNA. POPMHUPOBAHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emie no 3paMm u nepuojaM. Karapxeil. Apxelickas U NpoTepo30McKas
apel. Ilanmeosoiickas spa u e€ mepUOIbl: KEMOPHHCKWN, OPIOBUKCKUN, CUITYPHHCKUM,
JIEBOHCKHM, KaMEHHOYTOJIbHBIN, MepMCKUd. Me3030lcKkast 3pa U €€ Mepuobl: TPUACOBBIM,
IOpckuid, MenoBoi. KaitHo3olckas »3pa W €€ mepuojbl: MNajJeOreHOBBbINM, HEOTCHOBBIM,
AHTPONOrE€HOBBI.

Tema 7.2.
Cucrema

OPraHu4cCKoOro Mmupa.

IIpoucxoxaenue
yeJI0BeKa —
AHTPOIIOTEHE3

Conep:xaHue y4eOHOro Mmarepuaja

CuctemMa OpraHM4eckoro Mupa Kak OTpakeHHe 3BOIOLMU. OCHOBHBIE CHCTEMAaTHUYECKHUE
IpyIIbl OPraHU3MOB. XapaKTepUCTHKa KJIMMaTa U I'e0JIOTMYECKUX InpoleccoB. OCHOBHBIE
3Tanbl 3BOJIOLMU PACTUTENBHOIO W JKMBOTHOTO MHpa. ApoMop¢o3bl y pacTeHUil Hu
KUBOTHBIX. [TosiBIIeHME, pacBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

OBomonusi  4ejgoBeKa. AHTPONOJOrMs Kak Hayka. PasButue mpexnctaBieHUd o
IIPOUCXOXKIACHUM YeJoBeka. Meroapl n3ydeHMs: aHTpororeHe3a. (CXOJICTBA M pa3iInyuMs
YeJIOBEKa M JKUBOTHBIX. (CHCTEMaTHYECKOE IIOJIOKEHHE 4YeNoBeKa. JIBWKyIME CHIIbI
(paxropsl) aHTpomoreneza. HacnencTBeHHas M3MEHYMBOCTb M €CTECTBEHHBIH OTOOp.
OOu1ecTBeHHBIN 00pa3 KHU3HH, U3TOTOBICHUE OPYJHH TPy, MBIIIJICHUE, pEYb

Tema 7.3.

Conepxanue yueOHOro Marepuajia

OK-01, OK-02,
OK-04
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OCHOBHEBIE CTaINA
SBOJIIOLIMHA YEJI0BEKA

OcCHOBHbBIE CTAaJUU W BETBU HBOJIIOIMU YEJIOBEKA: aBCTPATONMUTEKHU, YUeNOBEK yMEIbIH,
Uenosek npsamoxosauiui, YenoBek HeaHIEepTadbCKuM, YenoBeK pasyMHbI COBPEMEHHOTO
tumna. Haxoku uCKomaeMbIX OCTaHKOB, BPEMs CYIIIECTBOBAHUS, 00JIaCTh paclpoOCTpaHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 )KU3HH, OPYIHSI.

UYenoseueckne pacbl. OcHOBHBIE OOJBIIME pachl: €BporeoujHasi (eBpaszuiickasi), HErpo-
aBcTpajioniHas (dKBaTOpUasbHasl), MOHTOJIOMAHAs (a3uarcKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TIPEJICTABUTENCH YEIOBEYECKUX pac K YCIOBHUSM CYIIECTBOBAHHMSL
EnunctBo yenoBeueckux pac. Kpurnka pacuzma

IIpakTnyeckoe 3aHsTHE 1
Ne 10 «Bpems u myTtu pacceneHus 4eaoBeKa Mo MIaHETe»
nin «IIpucnocoOneHHOCTh YenoBeKa K pa3HbIM YCIIOBUSM cpeibl. BinsHue reorpaguyeckoit
cpenbl Ha MOp(hoJIOTHIO U (PU3HOJIOTHIO YETIOBEKa
Paznea 8. Opranusmbl U OKpY:KaIIas cpeaa 4
Tema 8.1. Conepxanue yueOHOIro Marepuasa 2
Dkonorus DKOJIOTUS KaK HayKa. 3a/laqd ¥ pa3/ieibl 9KOJIOTUH. MeToIbl 9KOJIOTMYEeCKUX UCCIIEI0BaHHMI.
Kak Hayka. CpeJbl DKOJIOTHYECKOE MHPOBO33PEHHUE COBPEMEHHOTO uesnoBeka. Cpempl OOMTaHUS OPraHU3MOB:
KU3HU. BOJHAs, HA3eMHO-BO3MyIlHAas, I[OYBEHHAs, BHYTPUOpPraHU3MEHHAs. DKOJOTHYECKHE
DKOJIOTHYECKHE ¢dakropsl. Krnaccuduxarus sKonoruyeckux (QakTopoB: abHOTHYECKHE, OUOTHYECKHE U
(bakTopbl anTpornioreHHnle. JleiictBue 5Kojoruueckux (HakTopoB Ha OpraHu3Mbl. AOMOTHYECKHE
(bakTopbl: CBET, TeMIleparypa, BiIakHOCTb. Portonepuoansm. [IpucnocobneHuss opraHu3MoB
K JeicTBUIO aOmoTH4eckux (akTopoB. buonormueckwe putMmbl. brotnueckue (HakToOphI. OK-01, OK-02,
Buapl  OMOTHYECKMX B3aMMOJEWCTBHI: KOHKYPEHIIMS, XHINHHYECTBO. [lapasutusm, OK-04, OK-07
MYTyalu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO), aMEHCAIN3M, HEHTpaIn3Mm.
3HaueHne OMOTHMYECKUX B3aMMOJCHCTBHUM NIl CYIIECTBOBAHMSI OPraHU3MOB B IMPHPOJIHBIX
coo0I111ecTBax
Tema 8.2. Conepxanue yueOHOro Marepuasia 1
DKosornyeckue DKOJIOTUYECKHE XapaKTepUCTUKU momyasuuud. OCHOBHbIE TOKa3aTeNd  MOMYJISIUH:
XapaKTEePUCTUKH YHCIIEHHOCTh, IUIOTHOCTh, POXKIAE€MOCTb, CMEPTHOCTb, MHPUPOCT, Murpamus. JuHamuka
MOMYJISIIIUH YHCIEHHOCTH MOMYJISINU U €€ Perynsius
ITpakTHyecKoe 3aHsTHE 1
Ne 11 «ITopcy€r NIOTHOCTH MOMYINALMNA Pa3HbIX BUIOB PACTECHUI»
Paznen 9. CoodmiecTBa M 3K0JI0rHYE€CKHE CHCTEMBI 8 OK-01, OK-02,
Tema 9.1. | Conep:xanme yue6Horo matepuaia 2 OK-04, OK-07
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CoobmecTBa CoolmecTBO  opraHu3smMoB  —  Ouomeno3.  CTpykTypsl ~ OWOIIEHO3a:  BHIOBaf,

OpraHu3MOB, MPOCTPAaHCTBEHHAs, Tpoduueckas (numieBas). Bunpi-noMmuuanTel. CBsi3u B OHOIIEHO3E.

9KOCUCTEMBbI Dkonorndeckue cucrteMbl (9kocucteMmsbl). [lomarme 00 »dKocucTeMe U OMOTEOIEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOIYIEHThI, KOHCYMEHTHI, PEIYyICHTHI.
KpyroBopoT BeliecTB U MOTOK 3HEPrUM B 3KocucTteMe. Tpoduueckue (MuiieBble) YpOBHU
skocuctembl. [lumieBble memu u cetn. OCHOBHBIE TTOKA3aTeNM KOCHUCTEMBI: OHOMacca,
MPOIYKIHS. DKOJIOTMUECKUE MUPAMUJIBL: MPOJYKIUHU, YUCIEHHOCTH, OMomacchl. CBoiicTBa
9KOCHUCTEM: YCTOMYMBOCTD, CAMOPETYIISIIuS, pazButue. CyKieccus

Tema 9.2. Conepxxanue yueOHOro Marepuasa

[Ipuponusie [Ipupoanble SKOCUCTEMBI. ODKOCHCTEMBI pPEK U 03€p. DKOocUCTeMa XBOWHOTO WIH

HKOCHUCTEMBI IIMPOKOJIMCTBEHHOTO neca. AHTpOTIOTEHHBIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI.
YpOoskocucrteMbl. buonormueckoe u  XO3SICTBEHHOE 3HAUEHHWE Aarpo3KOCHUCTEM H
ypOoskocucteM. buopasHooOpazue kak (axtop yctoWunmBocTH 3KocucTeM. CoxXpaHEeHHE
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

Tema 9.3. Copepxanue yueOHOro Marepuaa

buocdepa — VYuenue B. U. Bepuaackoro o 6uocdepe. I'panuiisi, coctaB u ctpykTypa ouocdepsl. Kupoe

rio0anpHas BemectBo W ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak TJIOOAIBHONW HKOCHUCTEMBI.

3KOCHCTEMA 3EMIIN

Jlunamuueckoe paBHOBecue M oOparHas cBsi3b B Oumocdepe. KpyroBopoTel BemiecTs u
OMOTEOXMMHYECKHE IMKJIBI dJIeMEHTOB (yriepoja, aszoTa). 30HaJbHOCTh OHOCHEpHI.
OcHOBHBIE OMOMBI CYIITH

Tema 9.4.
Bausnaue
AHTPOTIOT€HHBIX
(hakTOpoB Ha

ounochepy

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE coJep:xkaHMe (CoIeprKaHue MPHKJIIATHOIO
MO/1YJIfA)

UYenoseuectBo B Ouochepe 3emin. AHTPOTIOTeHHBIE U3MEHEHUs B Ouocdepe. I'mobdanbHbIC
sKoJiorndeckue mpodaembl. CocyliecTBOBaHUE MPHPOIBI M yenoBeuecTBa. CoXpaHeHUE
Onopa3HOOOpa3uss KaK OCHOBAa YCTOWYMBOCTH Ouocdeprl. OCHOBa pPalMOHAIBHOTO
yIpaBJICHUS MPHUPOTHBIMU peCypcaMH W HMX HCIOJb30BaHUe. JlOCTHXKEHUsS OWOJIOTHH W
OXpaHa MPUPOJIbI

IlpakTH4eckoe 3aHsATHE

No 12 «OTx0/161 TPOU3BOICTBA»
WM «IKOJOTHYECKHUE aCMeKThl MPO(GECCHOHATBHOMN AEeATeIHbHOCTHY
i «IIpodunaktuka npodeccunoHanbHBIX 3a00JI€BaHUI

IIK'...
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i «BrnusiHIe MPON3BOICTBEHHBIX (JAaKTOPOB HA OPTaHU3M YEJIOBEKa»

Tema 9.5.
Bmmsgune conmansHO-
DKOJIOTHYSCKUX
¢baxTOpoB Ha
3I0POBBE YETIOBEKA

IIpodeccuoHaibHO OPHEHTHPOBAHHOE cCoOepxkaHHe (coaeprkaHHe
MO/1YJIfA)

NMPUKJIATHOTO

310poBbe U €ro coctapistone. GakTopsbl, MOJTOKUTEILHO U OTPUIIATEIHLHO BIHUSIONIAE HA
opranu3M uyenoBeka. lIpoOrema TEXHOTEHHBIX BO3ICHCTBUHM Ha 3J0pOBbE YeJIOBEKa
(37IeKTpOMArHUTHBIE OIS, OBITOBAas XWMUS, HM30BITOYHBIC IIYMBI, pajuals H T.IL.).
ApnanTands opraHu3Ma 4eloBeka K ¢akropam OKpyxaromiedl cpeapl. [IpuHIUIBI
dhopmupoBaHus 3710poBhecOeperatomiero nopeaeHuss. Gusnyeckas akTUBHOCTh U 37]0POBBE.
buoxumMuueckue acreKkThl paliOHAIBLHOTO MTUTAHUS

HpaKTI/I‘IeCKOC 3aHATHE

Ne 3 «YMmcTBeHHast pabOTOCTIOCOOHOCTEY

nin «BnusiHue abuotnyecknx (pakTopoB Ha YEJIOBEKa» (B KaueCTBE TPUITEPOB, CHIKAIOIIUX
paboTOCTIOCOOHOCTh,  HCIIOJIB30BATh  YCIOBUS  OCYIIECTBJIEHUS  MPO(ecCHOHATBHOM
NEeSITeIbHOCTH: IITyM, TeMIIepaTypa, pusndeckast Harpy3ka u T.1.)

Pazjnen 10. Cesiekuusi Oprann3mMoB, OCHOBbI OMOTEXHOJIOTHH

Tema 10.1.
Cenexuusa
KaK HayKa u MPoIecc

Conep:xaHue y4eOHOro marepuasa

Ceneknysi Kak Hayka W Mpouecc. 3apoKIACHUE CENeKUMH M aoMecTukanusa. Yuenue H. U.
BaBunoBa o meHTpax MHOrooOpasus W MPOUCXOXKICHUS KyJIbTYPHBIX pacTeHui. LIeHTphI
MPOUCXOKACHHUS JTOMAIIHUX >KUBOTHBIX. CopT, mopona, mrtamMMm. COBpEeMEHHBIC METOJIbI
ceNeKu. MaccoBbIi M MHAUBUAYATBHBIM OTOOPHI B CEJICKIIMM PACTCHHH M YKUBOTHBIX.
OneHka »KcTepbepa. BIM3KOPOICTBEHHOE CKpEIIMBaHWE — WHOpUIWHT. YWcTas JIMHWHSL.
CkpemuBanue 4YHCThIX JuHUK. ['ereposmc, wimm rTHOpugHas cuna. HepojacTtBeHHOE
ckpernuBanne — ayropuauur. OtmanénHas rudpuausanus u e€ ycrexu. VcKkyccTBEeHHBIN
MYTareHe3 M MOJYYCHHE TNOJUILIONI0B. JIOCTIKEHUS CENEeKIMH PACTCHHUM, XKUBOTHBIX W
MHKPOOPTaHU3MOB

Tema 10.2. buorexHonoruss kak oOTpacib NPOU3BOACTBA. ['€HHas HHXKEHEpUsa. OTalbl CO3LAHUS
OcHoBBI pexomOunantHoi JIHK u Tpancrennsix opranusmon. Kierounas umxenepus. Kierounsle
OMOTEXHOJIOTUU KYJIBTYPBI. MukpoKJIOHaJIbHOE pa3MHOKEHHE pacTeHUH. Knonuposanue
BBICOKOIIPOJTYKTUBHBIX CEJIbCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJIOTMYECKHE U ITHYECKHE
npo6semsl. 'MO — reHeTudecku MOIU(PUIHPOBAHHBIE OPTraHU3MBbI
Tema 10.3. IIpodgeccuoHaIbHO OPHEHTHPOBAHHOE CO/ep:KaHMe  (coAepKaHHe NPHKJIATHOIO
buorexnonoruun MOJLYJIst)

B XKM3HH U Mpodeccuut

OcHoBHEBIC HaITpaBJICHUA COBpCMCHHOfI OMOTCXHOJIOTUU B HpO(bCCCHOH&JIBHOfI ACATCIIBHOCTHU

OK-01, OK-02,
OK-04, OK-07
IIK...
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YEJI0BEKA. Merto bl OMOTEXHOJIOTHH. OOBbeKThI OMOTEXHOJIOT HH. Otuka
OMOTEXHOJIOTMYECKIX

U TEHETHYECKHX OKCIepuMeHTOB. llpaBmia mnoncka W aHamm3a OMOIKOIOTHYECKOMN
uHpOpMAIUH

U3 Pa3MUYHBIX MCTOYHHKOB (Hay4yHas M y4eOHO-Hay4dHas JIATEpaTypa, CpPeACTBa MacCOBOU
nHbopmanmu, cetb HTEepHET 1 Ipyrue)

IIpakTHYeckoe 3aHATHE 2
Ne 13 Keiicsl Ha aHanu3 UH(POPMALIMKM O HAYYHBIX JOCTHIKEHHUSAX B 0OJACTH T'€HETUYECKUX
TEXHOJIOTH, KJIETOYHOW MH)KEHEPUH, TUIIEBBIX OMOTEXHOJIOTHl.
Ne 14 3amura kelica: TpenCTaBICHHUE PE3YJIbTATOB PEIICHUS KEHCOB (BBICTYIUICHUE C
MIPE3CHTAIIHNECH)
Paspnen 11. Pemienue KeiicoB B 00/1aCTH OMOTEXHOJIOT Wil 3
Tema 11.1.1. IIpodeccuoHaILHO OPHEHTHPOBAHHOE coOjAepKaHHMe (COoAep:KaHHE NPHUKJIIAIHOIO 1
buorexnonornn MO/1YJIfA)
B NIPOMBIIIJIEHHOCTH | Pa3BuTHE MPOMBINIIIEHHON OMOTEXHOJIOTHI U €€ MPUMEHEHHE B JKM3HU UYEJIOBEKa, MOUCK U
aHanu3 MHQPOpMAIUK U3 PA3TUYHBIX UCTOYHUKOB (HaydyHas W y4eOHO-HAy4dHAs JIUTEPaTypa,
cpencTBa MaccoBoi nHpopManuu, cetb UHTepHET U npyrue)
Tema 11.1.2. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE coJep:xkaHMe (Coaep:KaHHMe TNPUKJIIATHOTO
CounanbsHo- MO/1YJIfA)
sTudeckue acrekTel | [IpakTuyeckue 3aHATHSI 1 OK-01. OK-02
OMOTEXHOJIOTHI Ne 15 Keticel Ha aHaim3 uHopMaIu 00 STHYECKUX aCleKTaX Pa3BUTHS OMOTEXHOJIOTHH (110 OK-0 4’, OK-OY’
MHUHH-TPYIITIAM). IIK...
Tema 11.1.3. IIpodeccnoHaibHO OPHEHTHPOBAHHOE coJep:xkaHHMe (Coaep:KaHHMe TNPHUKJIIATHOTO
buorexnonoruu MOIYJIs1)
Y TEXHUYECKUE IIpakTnyeckune 3aHATHS 1
CUCTECMBbI Ne 15 Keiicpl Ha aHanu3 uHQOpMANMM O Pa3BUTUU OUOTEXHOJOTHUH C NPUMEHEHHEM
TEXHUYECKUX CUCTEM (TI0 MUHHU-TPYIIIIaM).
Pa3Butne OMOTEXHONOTMH C NPUMEHEHHEM TEXHUYECKHX CcUcTeM (OuOoMHKeHepus,
ouonHdopmatuka, OMOHMKA) W UX NPUMEHEHHUE B KHU3HU YEJOBEKa, NOWUCK M aHalu3
uHopMallUd W3 pa3IMYHBIX HCTOYHUKOB (HaydyHas U yueOHO-HaydHas JUTepaTypa,
cpencTBa MaccoBoi nHbopMaImu, cetb HTEpHEeT U Ipyrue)
IIpoMe:xxyTOYHAsI aTTEeCTAllUA. IK3aMeH 6
Bcero: 72
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3. YCJI0OBUs PEAJIM3ALIMU ITPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOI'O
HNPEIMETA

3.1. I_IJ'IH peaindanuu nmporpaMmsl nmpeamMera 10J1KHbI ObITH NpeaAYyCMOTPEHLI CJICAYIOIIUE
CIIeHMAJbHbIC MOMCIIICHUSA

Kabuner «buosorun», OCHaIICHHBIH 000pyI0BaHHEM: MEOCIb, TOCKA, MEJ, HATJISTHBIC
nocooust (KOMIUIEKThI Y4EOHBIX TaONUI, TUIAKATOB), TEXHUYECKHMMH CPEICTBAMH OOyYCHHS:
KOMIIBIOTEP C YCTPOMCTBAMHU BOCIIPOU3BEAEHUS 3BYKA, IPUHTEP, MYIbTUMEIUNHBIA TPOEKTOP C
9KpaHOM, yKa3Ka-IIpe3eHTep ISl IPe3eHTaIHil.

JlabGopaTtopusi, ocHareHHasi 00OpyJIOBaHUEM JJiS MPOBEACHUS 3aHATHUNA: MUKPOCKOIIHI,
CEKYHJIOMED, TOHOMETP, JabopaTopHas rnocysa (mpoOHupKU, OACTaBKH JJIsi MPOOUPOK, TUHIIETHI,
MIECOK, CTYNKH C IECTHUKaMH, INPEJAMETHbIE U IOKPOBHBIE CTEKJIAa, CTEKJISIHHbIE MaJOYKH,
MpernapoBalibHbIE WIJbl, (UIbTpoBaibHasg Oymara (candeTku), CTakaHbl) T'MIIEPTOHUYECKUI
pacTBop xyopuaa HaTpusi, 3%-HbII pacTBOP MEPOKCHIA BOJIOPOIA, PACTBOP HOAa B MOIUCTOM
KaJIuy, TIULEPUH, KITyOHU KapTodens, JUCT 3J0JeH KaHaJCKOM, Mmiuoa pssOHHbI 0OBIKHOBEHHOMN
(psAOMHBI WM TOMATA), JIK pernyarbiii, pa3BeJCHHbIE B BOJIE IPOKKH);

3.2. UudopmanuonHoe obecneyeHre peaau3auuu NporpaMmbl

Jnst peanuzanuu mporpamMmbl  OuOIMOTEUHBINH (OHI 00pa30BaTEIBHONM OpraHU3aIluu
JOJIKeH UMETh TIe4aTHbIe W/WIN 3JeKTPOHHbIE 00pa3oBaTeIbHbIe U UH()OPMALIMOHHBIE PECYPCHI,
PEKOMEHI0BAaHHBIE JJISl MCIIOJIBb30BaHUS B 00pa30BaTEIbHOM IpOLIECcce, HE CTaplle MATH JIET ¢
MOMEHTA HU3/1aHusl.

PekoMmeHnyembple  medaTHble M3JaHUS [0 pealu3aluu  o0uieo0pa3oBaTeIbHOM
JTUCHMIUTMHBI IPEICTABICHBI B METOJUUYECKUX PEKOMEHIAIUAX [0 OpraHu3aluu 00ydeHHsl.

HNudopmanuonHoe
o0ecreueHHeOCHOBHAN JUTEPATYPa

1. 3axapos B.b., C.I. Mamontos C.I'., Conun H.WU. O6mas 6uonorus: Yue6.mis
10-11 k1. obmeoOpa3oBat. yupexaenuii. — M.: JIpoda, 2011.

2. 3axapos B.B., C.I. Mamonros C.I'"., Connn H.M. O6mias 6uonorus 10 k.
Pabouyas TeTpans. — M.: JIpoda, 2011.

3. Kamenckuii A.A., Kpukcynos E.A., Ilaceunuk B.B. O6mas 6uosnorus. 10-11
k1. — M., Jlpoda, 2021.

4. KoncrantuHoB B.M., Ps3anoBa A.Il. O6mas Guonorus. Yue6. nocoOuemis
CIIO. — M., 2002.

5. Cusornazos, B. . C34 Buonorus : O6mas 6uosnorus. 10 k1. ba3oBslii
ypoBeHb : yueOnuk / B. . CuBornazos, U. b. Aradonosa, E. T. 3axapoBa. — 6-e u3n.,
ucnp. — M. : [Ipoda, 2018. — 254, [2] c. : n.

6. [Tonomapesa U.H., Kopuunosa O.A., Jlomunuaa E.H. Obmas 6uomnorus.10
k1. YueOHuk. — M., Benrtana-I'pad, 2002.

7. Tlonomapesa W.H., Koprunosa O.A., Jlomumna E.H. O6mas 6uonorus.11
KJ1. YueOnuk. — M., Benrana-I'pad, 2002.

8. Yebwimues H.B. buonorus. Yuebnuk mis Ccy3os. — M., 2005.
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JonosHUTEILHAS IUTEPaTypa

1. Koucrantunos B.M., Ps3anoB A.I'., @aneesa E.O. O6mas 6uonorus. — M.,
2011

2. benses J.K., Jemvunun I'.M., Pysumckuii A.O. O6mas 6uonorus. — M., 2000.

3. 3axapo B.B., Mawmonros C.I', Cusormazos B.M. Buomorus. O6mmue
3akoHOMepHOCTH. — M., 1996.

4. Japsun Y. Ilyremectsue Ha kopabne «burap» / Y. Jlapeun. — M.: MeIcib,
1978.

5. Japsun Y. BocnoMuHaHKsl 0 Pa3BUTUM MOEro yma  xapakrepa // Jlapsun Y.
Counnenns. T. 9. — M.: U3snarenscrBo AH CCCP, 1959.

6. Jlapeun Y. IlpomcxoJIeHHE BUIOB MyT€M €CTECTBEHHOIO OTOOpa: KH. IS
yuurens / Y. lapsun; noq pen. A.B. S6nokosa, 5.M. Mennukosa. — M.: I[IpocBemienue,
1986.

7. Joxun3 P. Drouctuueckuii ren / M.: Mup, 1993.

8. I'pun H. Buonorus. B 3 1. / H. I'pun, V. Crayr, JI. Toiinop. — M.: Mup,
1990.

9. EcpkoB K.IO. HcTopus 3eMiid U JKHU3HU Ha HEil: OT Xaoca 10 4einoBeka /
K.IO. EcbkoB. M.: HI] DHAC, 2004.

10.MennukoB 5.M. Axcromsl 6nosorun / 5.M. Mennukos. M.: 3nanue, 1982.

11.Menuukos B.M. Buosorus: GopMbl ¥ ypOBHH KH3HHU: HOCOOME IS YHAIMXCS
/ B.M. MennaukoB. M.: ITpocsemenne, 2006.

12.06mas 6uonorus: yue6. aus 10-11 k1. 061meo6pa3zoBar. yapekaeHUiA: poQuIIL.
yposenb / mox pea. B.K. Illymuoro u I'.M. [dsimiuiia. — M.: TIpocsemienne, 2006.

JAunnakTudyeckue mocoousi U CIPaBOYHbIE U3IaHUA

1.Meroanueckue MaTepuasbl, JIaHbl U KOHCIEKThl YPOKOB, MPE3EHTALUU KypOKaM,
Pa3IMYHBIETECThI, MHAWBUyalbHbIC 3a/1aHUS.

Ilepuoguveckue u3xaHust
1. BecTHUK GHOTEXHOJIOTUH ¥ (DU3UKO-XUMHYECKOH Ononoruu um. FO.A.

OBYMHHHKOBA
2. Kypuan Cubupckoro ¢eaepaabHOro yHusepcureTa. bruoorus

3. Poccuiickuii Mequko-0uonornueckuii BecTHuk umenu akagemuka U. 1. [TaBnosa

— ISSN 0204-3475

4., Y4eGHO-MEeTOIMYECKHE MaTepHaIb TI0 OHOJIOTHH
5.06mue mpo6ieMsl Ouonoruu 34.
6.006mas skonorus. buonieHonorus. 'mapoduosnorus

7.Ycnexu coBpemennoi ouonoruu .— ISSN 0042-1324

DJIEKTPOHHBIE 00pa30BaTeIbHbIC PECypPChl

www. www. shio. info (Bcst 6uostorusi. CoBpeMeHHast OMOJI0THsI, CTaThH, HOBOCTH,0MOIMOTEKA).
www. window. edu. ru (Eaunoe okHO ocTyma K 00pa3oBaTeabHbIM pecypcamlHTEepHETA

110 OMOJIOTHH).

www.5ballov. ru/test (TecT 11 aOUTYpHUEHTOB MO BCEMY IIKOJILHOMY KYpCYOHOIOTHH).

23


http://www/
http://www/
http://www/

WwWW. vspu. ac. ru/deold/bio/bio. htm (TenexkoMMyHUKAIIMOHHBIC BUKTOPUHBI TOOHOJIOTUH —
9KOJIOTHHU Ha cepBepe BOpOHEKCKOro yHUBEPCHUTETA).

www. biology. ru (buosorust B OTKpbiTOM KoJUTeKe. CallT COMePKUTIICKTPOHHBIN
yueOHuK 1o 6uosoruu, On-line tectsr).

www. informika. ru (OneKTpOHHBII yueOHUK, OONBIION CIIMCOK HHTEPHET-

pecypcoB).

WWW. nrc. edu. ru (buonoruyeckas kapTuHa Mupa. Pa3en koMbroTepHOroyueOHIKa,
pa3paboTaHHOTO B MOCKOBCKOM TOCY/IapCTBEHHOM OTKPBITOM YHUBEPCHTETE).
WwWw. nature. ok. ru (Peakue n rcuesarommue xuBoTHbIe Poccun — mpoexT
Okonoruyeckoro nentpa MI'Y um. M. B. JlomoHOCOBA).
www. kozlenkoa. narod. ru ([Inst Tex, KTO y4UTCSI caM U YUUT APYTUX; OYHO MIUCTAHIIMOHHO,
OMOJIOTHH, XUMUH, IPYTUM MPEIMETAM).
www. schoolcity. by (buonorus B Bompocax u 0TBeTax).
www. bril2002. narod. ru (buosorust s mKopHUKOB. KpaTkas, KOMIakTHasI, HOAOCTATOYHO
nopo6Hast uHbopmarius mo pazaenam: «Oomas ouosorusy, «botanukay,
«3oosorusny, «YemoBex»).
- Buosorus [3nexTpoHHBIN pecypc]: [caiT]. — DnekTpoH. naH. — Pexum
noctymna:https://dic.academic.ru/dic.nsf/ruwiki/55
- Buosorus [3nexTpoHHBIN pecypc]: [caiT]. — DnekTpoH. naH. — Pexxum
noctyma:http://biology.su/biology
- buosorus: YueOnux ans 10-11 xmaccoB. [DnekTpoHHbIN pecypc]: [caitT].
—DnekTpoH. naH. — Pexxum pocryna: http://tepka.ru/biologialO-1

JIeKTPOHHbIe MH(OPMAIHOHHBIE PECYPCHI
http://www.altai.fio.ru/projects/Group4/potok13/site/index.html
http://nrc.edu.ru/est/

http://www.livt.net/
http://bio.1september.ru/
http://evolution.powernet.ru/
http://dronisimo.chat.ru/homepagel/ob.htm
http://www.sci.aha.ru/biodiv/index.htm
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http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
https://dic.academic.ru/dic.nsf/ruwiki/55
http://biology.su/biology
http://tepka.ru/biologia10-1
http://www.altai.fio.ru/projects/Group4/potok13/site/index.html
http://nrc.edu.ru/est/
http://www.livt.net/
http://bio.1september.ru/
http://evolution.powernet.ru/
http://dronisimo.chat.ru/homepage1/ob.htm
http://www.sci.aha.ru/biodiv/index.htm

4. KoHTpPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHUS 0011e00pa30BaATEeIbHON JUCUMILIMHBI

KouTpoJb 1 oneHka pe3yinbTaToB OCBOCHUS 00111€00pa30BaTEIbHON JUCIUILIUHBI
PaCKpBIBAIOTCA Yepe3 MUCHUIUIMHAPHBIC PE3yIbTaThl, HANpPaBICHHbIE HA (POpMHUpPOBAHUE
o0mux ©u MnpodheCcCUOHANBHBIX KOMIIETCHIIMH 1O pasleliaM U TeMaM COJIepKaHus

y4eOHOro MaTepuarna.

Oomasi/npodeccuonanbHasi Pa3znen/Tema Tun OLIEHOYHBIX
KOMMeETEeHIHSA MepONPUSITHS
OK 01. Bsibupare cnoco0sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OOGcyxaeHHE 110 BOTIpOCaM
peLIeHUs 3amaq | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | A€KOUH
npodeccuoHaTbHOM 81 8.2 0.1-9.3. | 3amonHeHHe  CPaBHUTENBHBIX
Cpasmmnt omercra | SATFO 9Tk, 104 TN L

10.2, 10.3IT-0/c, 11.111-0/c VCTHBI 0TPOC

NunuBunyanbHas

camocTosiTeNbHas paboTa
[IpencraBienne pe3yibTaTOB
MPAKTHYECKUX padboT
KoHnTpoabHbie paboThl

3ammuTa TBOPUYECKUX padoT

3amura WHIUBUIYaJTbHBIX
MPOEKTOB
Brimonnenune 3aJaHuN
MIPOMEKYTOUYHOM aTTECTAUKI
OK 02. UcnonwzoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHnuBaemasi JUCKYCCHS TIO
COBPEMEHHBIE cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JIEKLIIUH
ITIOMCKa, dHaJIn3a 7.1-7.3. 8.1 82 91-93 Pa3pa60TKa MEHTAJILHOU
u HHTEPIPETAIMHA | g 41 o/ 9 5TI-ofc, 10.1, | XAPTBL B MHHH Ipynmax
uHpopmanuu, 10.2. 10.3To/c. 11.1M-o/ Brinoninenue u 3amura
u nH(pOpMaITMOHHBIC &> 1021076, LLAL0/C T aGopatopHbix paGoT
TEXHOJIOTUU JJISl BBINOJTHEHUS [IpencraBienue  pe3ynbTaToB
3a/au npodeccruoHalIbHON MPAKTHYECKUX padoT
JeSITeNbHOCTH [IpencraBieHne yCTHBIX
COOOIIIEeHUH C Tpe3eHTaIueH,
MO/ITOTOBJICHHBIX MO MEPEUHIO
HUCTOYHUKOB,
PEKOMEHI0BAaHHBIX
pernojaBaTesieM
OK 04. O¢p¢pextusno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxaeHre IO BOIpocaM
B3aUMO/ICHCTBOBATH u |43 51-54,6.1-6.3, 7.1-7.3, | AeKuH
paboTatb B KOJUIEKTUBE M | g1 82 9.1-9.3. | llpencrasnenue  pe3ynbTaToB
KOMaH/Ie MPAKTHYECKUX padoT

9.4I1-o/c, 9.5II-o/c, 10.1,

3 6
10.2, 10.311-0/c, 11.111-0/c alyTa TBOPYECKHUX paooT

3amura WH/IMBUAYaIbHBIX
IPOEKTOB

OK 07. ConeiictBoBath | Temsl 1.1, 2.1 -2.3, 3.1- 3.3, | OGcyx1eHHe 1Mo BOIpocam
COXpaHCHHMIO OKpyXKaromen | 4.1-4.3, 5.1-5.4, 6.1-6.3, | IeKuuu
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cpeabl, pecypcocOepexeHHIo,
MIPUMCHSITh 3HAHUSA
00  W3MCHEHUH KJIIMaTa,
IIPUHLIUIIBI OepeKITMBOTO
MPOU3BOJCTBA,  APPEKTUBHO
JIECTBOBATH

B UPE3BBIYANHBIX CUTYALMIX

7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5II-o/c, 10.1,
10.2, 10.3I1-0/c, 11.111-0/c

3anojaHeHue
TaOJINII
TectupoBanue
VYeTHBIT onpoc
JIMKTaHT Ha HCHOJIb30BAHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTUH U CUMBOJIMKH
WNupuBunyansHas
camocTrosiTesnbHas padoTa
[IpencraBienue pe3ysbTaTOB
IPAKTHYECKUX padoT
KoHTpoibHbIe paboThl

3ammuTa TBOPUYECKUX padoT
3amura WHIUBUTYaITbHBIX
IIPOEKTOB

Brinonnenue 3aganuii
MIPOMEKYTOUYHOM aTTECTAMH

CpPaBHUTCIIbHBIX

IIK...
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