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IO CIIEIUANTEHOCTH
08.02.09 MonTax, HaIaAKa M IKCILTyaTANHS 21eKTPO06OPYI0OBaHHS
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Padouast nporpaMmma y4e0HO# JMCOMIIMHBI pa3pa0oTaHa Ha OCHOBeE:

@enepanbHblii 3akoH 0T 29 nexabps 2012 r. Ne273-®3 «O6 obpasoBanuu B Poccuiickoii
denepanuny;

IIpukaz MwunoOpuayku Poccum ot 09 HOos6ps 2023 1. Ne 845 «OO6 yrtBepKiaeHWH ¢eaepaarHOTO
rOCyIlapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAapTa CcpeaHero mnpodeccuoHanbHOro 00pa3oBaHHA MO
cneyuanvrocmu 08.02.09 MoHTax, Hamaaka M 3KCIUTyaTalusl AJIEKTPOOOOPYAOBAaHUS TPOMBIIUICHHBIX H
TPKIAHCKHX 3MaHUH (3apeructpupoBano B Munrocte Poccnn 08.12.2023 Ne 76339);

[Tpukaz MunucrepctBa npocseienus Poccuiickoit @enepannu ot 24 aBrycta 2022 roga N 762 (c
u3MeHeHussMuU Ha 20 nexadps 2022 rona) O6 yrBepxaeHuu [lopsaka opraHu3anuy U OCyIeCTBICHUS
00pa3oBaTeNbHOM 1eATEIHbHOCTH IO 00pa30BaTENIbHBIM IPOrpaMMaM CpeIHEro MpohecCuoHaIbHOTO
oOpazoBanus";

[Ipukaza Munobpuayku Poccum ot 17.05.2012 Ne413 "OO6 yrBepxkaeHuu ¢eaepaabHOro
roCyJapCTBEHHOI'0 00pa30BaTeIbHOI0 CTaHAApTa CpeHero oouiero oopa3oBanHus";

[Ipukaza MunucreperBa npocsemenust Poccuiickoin @enepanuu ot 12 asrycra 2022 r Ne 732 "O
BHECEHUHM W3MEHEHUU B (pelepalibHbIil rocylapCTBEHHbIH 00pa30BaTeNbHBIA CTAaHIAPT CPEIHETrO
o01iero oOpa3oBaHus, yTBEpKACHHBIH Mpuka3oM MuHucTepcTBa 00pa3oBaHus Hayku Poccuiickoii
Oenepammu ot 17 mas 2012 r Ne413";

[Ipukaza MunucrepctBa npocsemieHust Poccuiickoit ®@enepanun ot 18 mas 2023 r Ne371 "O6
yTBEpXKJICHUHU (eepanbHON 00pa3oBaTeNbHON MPOrpaMMBbl cpeHero o0miero oOpa3oBaHus';

[Tpukaza MunucrepctBa npocserienusi Poccuiickoit @epepauun ot 22 mapra 2021 r Ne 115 "O6
yrBepkaeHuH llopsinika opraHuzanuu M OCYLIECTBIEHHS OOpa30BaTEIbHOM [EATENBHOCTH 10
OCHOBHBIM 00111€00pa30BaTEbHBIM TMPOrpaMMaM - 00pa3oBaTeNbHBIM MPOTrpaMMaM HayalbHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHETO 00IIero 00pa3oBaHMs;

[Tpuka3 Munucrepctsa npocsemieHus PO ot 26.06. 2025 r Ne 495 « O6 yTBepkneHnn GpeaeparbHOro
nepevyHs y4eOHUKOB, TOMYIIEHHBIX K HCIOIB30BAHUIO MPH PEANTHU3ALNU UMEIOIINX TOCYAaPCTBEHHYIO
AKKpEJUTAIMI0 00pa30BaTENIbHBIX MPOrpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOINEro, CPeIHEro
o0miero o0pa3oBaHMs OpraHU3alMSIMHU, OCYIIECTBIISIOIIUMH OO0Pa30BaTENbHYIO JAEATEIBHOCTh H
YCTaHOBJICHHSI IPEACTHHOTO CPOKA MCTIONb30BAHMS HCKIIIOUEHHBIX YYEOHUKOBY;

[Tucemo MunuctepcTBa npocsenieHus: Poccuiickoit dpenepanuu ot 14 urons 2024 r Ne 05 — 1971 «
O HampaBieHHH peKoMeHaauui» ( BMecTe ¢ « PekoMeHIanusIMu 1o peanu3aliy CPeIHEro 0oIero
o0Opa3oBaHMs B Mpejenax OCBOEHHUS 00pa3oBaTeNIbHOM MpOrpaMMbl CpeqHero mpoheccuoHaIbHOTo
00pa3oBaHU»);

YcraBa 'AIIOY CO «llomunpodunbaeiii texaukym uMm. O.B. Tepémxuna» Ne 788-I1I1 09.11.2016r;
[Tonoxenus 06 ounom otaeneHuu [AIIOY CO «IT um. O.B.Tepéuikunay;

[Tonoxenus o camoctosarensHoi padote TAIIOY CO «IIT um. O.B.Tepéuikunay;

[TonoxxeHus 1o MIaHUPOBAHUIO, OPraHU3AIMH U ITPOBEIECHUIO J1a00PaTOPHBIX, MPAKTUYECKUX padboT
I'ATIIOY CO «IT um. O.B.Tepéuikunay;

[TonoxxeHus o TeKy1eM KOHTpoJIe ¥ MpoMeKyTouHol atrectauuu ctyaeHToB ['AIIOY CO «IT num.
O.B.Tepémkunay;

OPTAHU3AIIA - PA3PABOTYUK: TAIIOY CO «ITomunpopuabHBI TEXHUKYM WM.

O.B.Tepémxkuna»

PA3PABOTUYMK: TokanoBa Hatanes BanepreBHa, IpenogaBaTesb BbICIIEH KATETOPHH.



Conepxanue

OOm1as xapakTepucTika padoueit mporpammsbl 00111€00pa30BaTEIbHON JUCHUIUINHBI

CBHOTIOTHIS) . e e 4
CtpykTypa U cofepxaHue 0011e00pa30BaTeNbHON JUCHUIUTUHBL «....v'ueneenneneenenn. 16
YcnoBue u peanuzanuy mporpaMMbl 00111e00pa30BaTeIbHON JUCIUTUIUHEI ... ......... 25
KoHTpomb 1 o11eHKa pe3ynbTaToB OCBOEHHE 00111e00pa30BaTeIbHOM

bi10% (01 105 001070513 RN 26

|02 0)2 1% 0) (S 14 7 31



1. OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOTPAMMBI YYEBHOM JUCHUITIUHBI
«buosorns»

1. 1. O01acTs npuMeHeHust padoveil MPOrpaMmMbl

PabGouast mporpamma y4yeOHOUM nucuuIUinHBI «buonorusy sBisieTcss 00s3aTEIbHON YaCThIO
00111e00pa3oBaTeIbHOrO 1MKJIAa 00pa3zoBaTenbHON Mmporpammsl B coorBercTBuM ¢ GI'OC CIIO s
npodeccuit u cnennanbHocTel YITIC 08.00.00 TexHrKa U TEXHOJIOTHMH CTPOUTENBCTBA 110 IpOrpaMme
OIIOII MIICC3: 08.02.09 MoHTax, HajllaaKa U SKCIUTyaTalus 3JIeKTPOOoOOPYI0BaHUS POMBIIITIEHHBIX
U TpaKJaHCKUX 3J1aHUl, yTBepxaAeHHas npukazoM MunoOpHayku Poccun ot 09.11.2023 Ne 845 « O6
YIBEP)KICHUH  (peepanbHOr0  TOCYAapCTBEHHOTO  00pa3oBaTeIbHOrO  CTaHJAApTa  CPEIHEro
npodeccuoHasibHOro  obpaszoBanus 1o  08.02.09 MoHTaxx, Hamagka U IKCIUTyaTalus
3JIEKTPOOOOPYIOBAHUS MPOMBIIIJIEHHBIX U TPAXKAAHCKUX 3/4aHui» ( 3apeructpupoBaHo B MuHiocte
Poccuu 08.12.2023 Ne 76339)

1.2. MecTo QMCHUILIMHBI B CTPYKTYype OCHOBHOI npodeccuoHaIbHOI 00pa3oBaTe/ibHOI
NpOrpamMmbI:
JucnumnnuHa BXOAUT B 00111e00pa30BaTeNbHbIN HUKIL.

[Iporpamma peanusyercs B 2 —M ceMecTpe 2 Kypca.

TpynoemkocTs aucHUIUITMHBI «brosorusy» Ha 6a30BOM ypOBHE COCTABIISIET 72 4daca, U3 KOTOPHIX
12 yacoB  BKIIOYaeT  Npo(eCCHOHATBLHO-OPUEHTUPOBAHHOE  COJEp)KaHUE,  YCUJIMBAIOLIee
npoecCHoHAbHYIO COCTABIISIIOILYIO IO KOHKPETHOM Mpodeccun Win CreluaIbHOCTH B 3aBUCUMOCTH
ot ®I'OC CIIO npodeccun/crenuaabHOCTH.

1.3. Heau 1 miIaHUupPyeMbIid pe3yJIbTAT 0CBOEHHM S AUCUUIJIMHBI
Henu u 3aga4n IMCUMNJIMHBI TIPOrPAMMBI:
MecTo IMCHUIJIMHBI B CTPYKTYP€E OCHOBHOM NPo(ecCHOHATILHOI 00pa3oBaTeIbHOM

NPOrpamMMbI:

Hess: oBnaneHne OOyYaAIOUIMMHCSA 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHHU3aluu
KHUBBIX CHCTEM pPa3HOIr0 paHra W MpuoOpeTeHHe YMEHMH HCIOJIb30BaTh 3TU 3HAHUS ISl TPaMOTHBIX
JeUCTBUI B OTHOIIEHUH OOBEKTOB KHBOW MPUPOBI U PELICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

3agauu:
1) ocBoeHue 00y4arOUIMMUCS CUCTEMbI 3HAHUH O OMOJIOTUYECKUX TEOPHUSAX, YUCHHUSX, 3aKOHAX,

3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUIaX, CIy>KallMX OCHOBOW Uisi (OPMUPOBAHUS MPEACTABICHUIN O
€CTECTBEHHO-HAy4YHOU KapTUHE MUpa,
0 METOJaX HAy4YHOTrO TIO3HAHHS, CTPOCHHH, MHOTOOOpa3ud M OCOOCHHOCTSIX JKMBBIX CHUCTEM Pa3HOTO
YPOBHS OpraHU3AIINH, BBIJAIONINXCS OTKPBITUSX U COBPEMEHHBIX UCCIIEAOBAHUAX B OMOJIOTHH;

2) dbopMupoBanue y oOyJaromuxcs MO03HABATENIbHBIX, MHTEJJICKTYalbHBIX
U TBOPYECKUX  CIOCOOHOCTEW B  TMpolecce aHaimu3a JaHHBIX O  MYTAX  Pa3BUTH
B OHMOJIOTMM HAYyYHBIX B3TJISAO0B, WACH W TOIXOAOB K M3YUYCHHIO KMBBIX CHCTEM Pa3HOTO YPOBHS

OpraHu3aIuy;



3) craHoBieHUE y 00yyaromumxcs o0men KyabTypbl, GYHKIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE
YMEHHUN OOBSCHATH M OIICHUBATh SIBIICHUS OKPYKAIOIEr0 MUpa KUBOW MPUPOBI HA OCHOBAaHUH 3HAHUI
U OTIbITA, MOJIyYEHHBIX IPU U3YYEHUU OMOJIOTUH;

4) hopmupoBaHHe Yy 00y4aIOLIMXCS YMEHUN UIUTIOCTPUPOBATh 3HaYCHHE OMOJIOrMUECKUX 3HAaHUH
B IIPAaKTUYECKOH JAESITEIBHOCTH 4YEJIOBEKA, PA3BUTHUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH U

arpoOMOTEXHOJIOTUH;
5) BocniuTaHue yOeKIEHHOCTH B BOBMOYKHOCTH MO3HAHUS YEJIOBEKOM JKMBOU

MPUPOJIbI, HEOOXOAUMOCTH OEpPEeKHOI0 OTHOILIEHUS K HEH, COOMI0IEHUS ITHUECKUX HOPM IIPU

IMPOBEACHNU OMOJIOTHYECKUX HCCHGI[OB&HHﬁ;

6) Oco3HaHHE LEHHOCTH OHMOJIOTMYECKMX 3HAHUM JJIS TOBBILEHUS YPOBHSA SKOJIOTHYECKOMN
KYJBTYpPBI, 17151 POPMUPOBAHUS HAYyYHOTO MUPOBO33PEHUS;

7) TUpuUMEHEHHE TPHOOPETEHHBIX 3HAHMUW W yYMEHHHA B  TIOBCEJIHEBHOW  KU3HH
JUIS OLIEHKH TIOCTIEICTBUN CBOEH NIEATEIHHOCTH MO0 OTHOIICHUIO K OKpY’KaoIlel cpesie, COOCTBEHHOMY

310pOBbI0, 000CHOBaHME U COOIOIEHNE MEP NMPODUITAKTUKH 3a00IeBaHUH.

3HaTh:

1) chopmMupoBaHHOCTH TPEIACTABICHUNH O POJIM U MECTE OMOJOTHMH B COBPEMECHHON HAyYHOM
KapTUHE MHpA; TOHUMAaHUEe PO OUOJIOTUU B (POPMHUPOBAHUH KPYTro3opa v (PyHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUsS] MPAKTUYECKUX 3a71a4;

2) BiIaJeHUE OCHOBOMOJAralolUMU TMOHATUAMU U TPEACTABICHUSAMH O >XUBOH mpupoae, eé
YPOBHEBOI OpraHU3alMK U SBOJIOLINH;

3) BiageHHEe OCHOBHBIMHM METOAAMH HAYYHOTO IMO3HAHUS, UCIOIB3YEMBbIMU MPU OHOJIOTHYECKIX
HCCIIEOBAHUSX )KUBBIX O0BEKTOB M IKOCUCTEM: OIMCAaHKE, HAOJI0IeHNE, BBISIBJICHUE U OIIEHKA
aHTPOMOTCHHBIX U3MEHEHUI B IPUPO/IE.

YMers:

1) chopmMUpPOBAaHHOCTH YMEHUN OOBSICHATH PE3yNbTaThl OMOJIOTHYECKUX IKCIIEPUMEHTOB, PEIIaTh
OMOJIOrHYECKHUE 3a/1a4H;

2) ToJIb30BaHUE OMOJIOTHYECKOW TEPMUHOJIOTHUEH M CUMBOJIMKOM;

3) cdopMuUpOBaHHOCTH COOCTBEHHOW MO3UITUU 110 OTHOIICHUIO K OMOJIOTHYECKON HH(OpPMAIIIH,
MOJTy4aeMOM U3 pa3HbIX UCTOYHHUKOB K TJI00ATbHBIM SKOJIOTHUECKUM MpobdiieMaM U MyTEM UX
petieHusl.

IInanupyeMble pe3y/ibTaTbhl 0OCBOEHHUSI 0011e00pa30BaTeJbHONH JMCUMIIMHBI B COOTBETCTBUM C
®I'OC CIIO u Ha ociose ®I'OC COO



Koa un

HJIaHI/IpyeMI)Ie pe3yJbTaTbl OCBOCHHUA TUCHUIIJIHHBI

HAHMEHOBaHMeE
dbopmupyembIx Oo6mmue JMCcUUIIMHAPHbIE
KOMIIeTeHIIUii
OK 01. Beibupats JImdaHOCTHBIE pe3yabTaThl AOKHBI oTpaxkare B yacTu: | [IPG 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU

CIOCOOBI peLIeHUS
3aa4
pohecCHOHATLHOM
JeSITeIIbHOCTH
MMPUMCHUTCIILHO K
pa3InYHBIM
KOHTEKCTaM

TPYZAOBOTO BOCIIUTAHHMS:
- TOTOBHOCTh K TPYIY,
TpyzAomooue;

- TOTOBHOCTb K AKTHBHOW JEATEIBHOCTH TEXHOJIOTHYECKON
U COLMAIbHOM HAIPaBICHHOCTH, CITIOCOOHOCTh WHUIIMHPOBATD,

OCO3HAHHUC INICHHOCTH MACTCPCTBA,

IUIAHUPOBATh M CAMOCTOATEIBHO  BBINOJHITH  TaKylo
JIeSTeTbHOCTH;
- HHTEepec K pa3nuyHbeIM cdepam npodeccHoHaTbHON

JIESITEIIbHOCTH.

MetanpeameTHble pe3yiabTaThl TOJKHBI OTPaXaTh:

OBnajicHHe YHUBEPCAIBHBIMH yYeOHBIMU TI03HABATEIHHBIMH
NEUCTBUSIMU:

a) 6a30BbIC JIOTMYECKHUE JICHUCTBUS:

- CaMoCTOSITeNbHO (OPMYIHPOBATH U
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- yCTaHaBIMBAaTh CYIIECTBEHHBIM MPU3HAK UM OCHOBAHUS IS
CpaBHEHMSI, KJIACCU(PUKALIUU U 00OOIIICHHUS,

- OIPENENATh LEeIH NeSTEIbHOCTH, 3a/1aBaTh apaMeTphl

U KPUTEPUU UX JOCTHIKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS

B PacCMAaTPUBACMBIX SIBJICHUSX;
- BHOCUTh KOPPEKTHUBBI B
COOTBETCTBUE  PE3yJIHTATOB
MOCIIEACTBUI 1A TEIbHOCTH;

0) 6a30BBIC UCCIIEIOBATEILCKHUE JCHCTBUYS:

- BJIaZICTh HaBBIKAMU y4eOHO-UCCIIeIOBATENbCKOM

Y IPOCKTHOM JISATEIIbHOCTH, HABBIKAMU pa3pelICHHs IPOOIIeM;

AKTYyaJIM3UPOBATb

ACATCIIBHOCTD, OLICHUBAThb
OCIIAM, OLICHUBAThb PUCKHU

B CHCTEME HAYYHOTO 3HAHMSA; PYHKIMOHAIBHON I'PaMOTHOCTH
YeJIoBeKa Ul PEeLIeHUs )KU3HEHHBIX Po0JIeM.

I1P6 2. ChopMHUpPOBaHHOCTh YMEHHUS PACKPHIBATH CO/ICPIKAHHUE
OCHOBOIIOJIAralONIMX OUOJIOTUYECKUX TEPMUHOB M IOHATHUH:
KW3Hb, KIIETKA, TKaHb, OPTaH, OPTaHW3M, BHJ, TOMYJISAIHS,
IKOCHCTEeMa, OWOIeHO03, Ouocdepa; wmertabonusMm (oOMeH
BEIIIECTB

U TpeBpallleHHhe »3HEpPru), IoMeocTa3 (camMOperyssnus),
OuocuHTe3 OenKa, CTPYKTypHasi OpraHu3amus KHUBBIX CUCTEM,

JIUCKPETHOCTD, caMOperyJsius, CaMOBOCIIPOU3BEICHUE
(penponyKuus), HACJIEICTBEHHOCTb, U3MEHYMBOCTb,
JHEpPro3aBUCUMOCTb, POCT W  pa3BUTHE, YypOBHEBas
OpraHu3anus.

ITP6 3. ChopmMupoBaHHOCTH YMEHUS PACKPBIBATh COJIECPIKAHUE
OCHOBOTIOJIATAIOMINX OWOJIOTUYECKUX TEOpUM U THIIOTE3:
KJICTOYHOW, XPOMOCOMHOM, MYTallMOHHOW, 3BOJIIOIMOHHOM,
MIPOUCXOXKICHHS )KM3HU U YeJIOBEKa.

I[IP6 4. CdopMuUpOBaHHOCTH  YMEHHSI  PacCKpbIBaTh
OCHOBOIIOJIararolme DI NONEENE 3aKOHBI u
3akoHoMepHocTH (I'. Mennens, T. Moprana, H.1. BaBunoga,
2. I'ekkens,
®. Mromnepa, K. bapa), rpanuiipl UX IPUMEHUMOCTH K KUBBIM
CHUCTEMaM.

ITP6 5. ITproGpeTeHue onbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAYYHOTO TIO3HAHMSI, HCTIOJIB3YEeMbIX B OMOJIOTHH: HAOTIOACHHS
U ONHUCAHMsI JKUBBIX CHCTEM, IIPOIECCOB U SIBJICHHIA,
OpraHM3aIMK U MPOBEJICHUSI OMOJIOTHYECKOTO IKCIIEPUMEHTA,




- BBISBJIATH IPUYIUHHO-CIICACTBCHHBIC CBA3H

U aKTyaJIM3UPOBAaTh 3a/1a4y, BHIIBUIaTh THIIOTE3Y

€C PCUICHUS, HAXOAUTh apryMCHTBI I JOKA3aTCIbLCTBA CBOUX
YTBEP)KIICHHIA, 3371aBaTh TTApaMeTPhl U KPUTEPUH PEIICHUS;

- AHAJIMU3UPOBATHL IMOJYYCHHBIC B XOJAC PCHICHUA 3adaqyu
pe3yabTaThl, KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTb,
MPOTrHO3UPOBATh UBMCHCHUC B HOBBIX YCIIOBHUAX,
paszpabaThIBaTh TUIAaH PEIICHHS MPOOJIEMBI C YUYETOM aHaJIn3a
HMMEIOLIUXCA MaTEPUAIbHBIX U HEMAaTEPHUAIIBHBIX PECYPCOB;

-- YMETh NMEPEHOCHUTH 3HAHUS B TTIO3HABATEIBHYIO

" MPAKTUYCCKYIO O6J13.CTI/I KU3HCACATCIIbHOCTH,

- yMETh HWHTETPUPOBaTh 3HAHHMA W3 PAa3HBIX MPEIMETHBIX
o0JacTeii;

- BBIZIBUTATh HOBBIC HJIEH, IPEIJIaraTh OPUTHHAIBHBIE TTOIXOIbI
U pelIeHUs

BBIBIDKCHUSI THUIIOTE3, BBISBICHUS 3aBUCHUMOCTH MEXKIY
HCCIEAYeMbIMA  BEJIIMUYMHAMH, OOBSICHEHHUS IOJTYYEHHBIX
pE3yJIbTaTOB

u (GOPMYIMPOBAHKS BBHIBOJOB C HCIOJIB30BAHUEM HAyUYHBIX
MIOHATUMN, TEOPUN U 3aKOHOB.

ITP6 6. ChopMUpOBaHHOCTH YMEHHS BBIACIATH CYIIECTBCHHBIC
MpU3HAKA BUPYCOB, KIETOK TIPOKAPHOT U  DYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OHMOreOIIeHO30B U IKOCUCTEM; 0COOCHHOCTH MPOIIECCOB OOMEHa
BEIIIECTB WM TIPEBPAICHUS SHEPTHU B KIETKE, (hOTOCHHTE3a,
IUIACTUYECKOTO U JHEPreTUYECKOT0 OOMEHa, XEMOCHHTE3a,
MHTO3a, MEH03a, OIJI0IOTBOPEHHMSI, PA3BUTHS U Pa3MHOXKCHHS,
MH/IMBUYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), 60pbObI
3a CyIIECTBOBAHME, €CTECTBEHHOTO 0TOOpa, BU1000pa3oBaHuMs,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpe/ie OOUTaHUS, BIUSHUS
KOMITOHEHTOB ~ JKOCHCTE€M, aHTPOIOTE€HHBIX  HM3MEHCHH
B DKOCHCTEMAaX CBOCH MECTHOCTH,

KpyroBOpOTa BEIECTB U MpEBpallleHue 3Hepruu B 6nocdepe.
ITP6 7. ChopmupoBaHHOCTH YMEHUS MIPUMEHSTH MMOTYYCHHBIE
3HaHUS 71 OOBSCHEHHMsS] OWOJIOTHYECKHUX TMPOIECCOB H
SBIIGHUH, JUIS TPUHATHAS TPAKTUYECKUX  pEIIeHUN B
MOBCEIHEBHON KU3HU

C uenbplo obecrieueHus: 0E30MAaCHOCTH CBOETO 3/I0POBBS H
3JI0POBbSI  OKPYXKAIOIIUX JIFOACH, COOJIOJCHUS 370POBOTO
oOpasa JKU3HH, HOPM TPAMOTHOTO TIOBEJICHUSI B OKpY KaroIen
MIPUPOTHOMN cperne; MTOHMMAaHHE HE0OXOTUMOCTH
UCIONIb30BaHUsl JIOCTIDKEHUH COBPEMEHHON OHOJOTMU U
OMOTEXHOJIOTHIA JUTSl PaIlHOHATIHFHOTO TPHPOIOTIOB30BaAHUS.
I1P6 8. ChopMupoBaHHOCTh YMEHHS PELIATh OMOIOTUYECKUE
3aJIa4¥, COCTABIIATh TCHOTUITMYCCKHE CXEMbI CKPCIIINBAHUS
JUIS pa3HBIX TUIIOB HACTEIOBAaHUS MPU3HAKOB y OPTraHU3MOB,
COCTaBIISITh CXEMBbI IEPEHOCA BEIIECTB W DJHEPTHH B
9KOCUCTEeMaX (LIeTI MUTAHMUSI, MUIIEBBIC CETH).

I1P6 9. ChopMupOBaHHOCTh YMEHUN KPUTHYECCKH OICHHBATH




uHpOpMalLKI0 OHOJOTHYECKOTO COAEPIKaHUs, BKIIOYAIOIIYIO
MICEBJJOHAYYHbIE 3HAHUS U3 PA3IUYHBIX HCTOYHUKOB (Cpe/ICcTBa
MaccoBoi MH(pOpMAIMK, HAYYHO-TIOMYJSPHBIE MaTepUallbl);
UHTEPIPETUPOBATh  STUYECKHE  aCHEKThl  COBPEMEHHBIX
UCCIICZIOBAaHUI B OWOJIOTMH, MEAULMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh  IVIOOANTBHBIC  AKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATh IO OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3UITHIO.

ITP6 10. ChopmMupoBaHHOCTH YMEHHIA CO3/1aBaTh COOCTBEHHBIC

MUCbMEHHBIE M YCTHBIE COOOLICHUSI HA OCHOBE OMOJIOTMYECKON

HHq)OpMaHHI/I u3 HECKOJIBbKUX HCTOYHHUKOB, I'paMOTHO

MCIOJIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpeZCTBa IIOUCKA,
aHayM3a u
WHTEPIIPEeTaAIUN
uHpopmanuu u
UH(POPMALIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUS 32/1a4
npodeccCuoHaIbHON
JESITEIIbHOCTH

JImdHOCTHBIE PE3YyJbTaThl  JOJKHBI
LIEHHOCTH HAyYHOT'O MTO3HAHMUS:
-c(OpMHUPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAyKH W OOIIECTBEHHOM
MPAKTHKH, OCHOBaHHOTO Ha Jaore KyJIbTYD,
CIOCOOCTBYIOIIETO OCO3HaHUIO CBOETO MecTa
B MOJIUKYJITYPHOM MUDE.

MertanpeamMeTHbIe pe3yIbTaThl TOJDKHBI OTPaXaTh:

OBnajsieHWe YHUBEPCAJIbHBIMH y4Ye€OHBIMU TO3HABATEIbHBIMU
JIEUCTBUSMU:

B) pabora ¢ uHpopMaIuei:

- BIIAJICTh HaBBIKaMU MOJTyYeHUS uH(popManuu
U3 UCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYILIECTBIATh
TIOWCK, aHanu3, CHUCTEMAaTH3aIIIO
U HUHTEpHpeTanuio UHGOpMaluu pa3lIudHbIX BUIOB U (GopMm
MPEJICTaBICHHUS,

- OLIGHHUBATh JIOCTOBEPHOCTb, JIETMTUMHOCTH HWH(pOpMalHH,
€€ COOTBETCTBHE MPABOBBIM M MOPAJIbHO-3THYECKIM HOPMaM

OoTpaxXaTb B YaCTH:

ITP6 1. ChopmMupoBaHHOCTH 3HAHUHN O MECTE U POJIA OUOJIOTHH
B CHUCT€ME€ HAaY4YHOTO 3HaHHs; (YHKIMOHAIHLHONH IPaMOTHOCTH
YesioBeKa I PelIeHuUs )KU3HEHHBIX MTPOOIeM.

I1P6 7. ChopMUpOBaHHOCTH YMEHUS NPUMEHSTH MOTyYCHHbIE
3HaHUS JJI1 OOBSCHEHHsS] OWOJIOTHYECKHUX TMPOIECCOB H
SABJICHUM, JUIsl TPUHATHS [PAKTUYECKUX  PEUICHUH B
MOBCEIHEBHOMN KU3HU

C 1enplo obecriedeHus: O€30MACHOCTH CBOETO 370POBbA U
3I0pPOBbSl  OKPYXKAIOIIUX JIIOAEH, COONIONEHUS 30pPOBOTO
o0pasa KM3HHU, HOPM T'PAaMOTHOTO TIOBEICHHUS B OKpYXKarolei
MIPUPOJTHOMN cpene; MOHUMAaHUE HEe00X0IUMOCTH
UCTIOJNb30BAHUS JOCTHDKEHHH COBpPEMEHHOW OHOJOTMH U
OMOTEXHOJIOTHH ISl pallMOHATIBLHOTO MPUPOAOIOIB30BaHUS.
ITP6 10. ChopmMupoBaHHOCTH YMEHHUIA CO3/1aBaTh COOCTBEHHBIC

MUCHMEHHBIE M YCTHBIE COOOLICHUSI HA OCHOBE OMOJIOTHYECKON

HHq)OpMaHHI/I u3 HECKOJIBbKUX HUCTOYHHUKOB, I'paMOTHO

MCIOJIb30BaTh NOHATUNHBIN anmnapar 0MoJ0ruu

OK 04. DddextuBHO
B3aMMO/ICHCTBOBATH
u paboTaTh B

JImgHOCTHEIE pPE3YIBTATEl OOJDKHBI OTpaXaTb B  4YacCTH:
HNCHHOCTH HAYYHOI'O IMO3HAHUSA: OCO3HAHUC LICHHOCTU HaquOﬁ
JCATCIIBHOCTH, TOTOBHOCTb OCYIICCTBJIATHE IPOCKTHYIO H

ITP6 5. ITpuoGpeTeHue onbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAay4YHOTO MTO3HAHUA, UCTI0JIb3YCMbBIX B 6I/IOJIOI‘I/II/II Ha6JHO[[eHI/ISI
Y ONHWCAHWs JKUBBIX CHCTEM, TIPOIIECCOB W  SIBIICHHIA;




KOJUIEKTUBE U | UCCIIEJIOBATENLCKYIO JESITeIbHOCTh WHAWBUAYAIbHO ¥ B | OPTaHHU3AIMH U MPOBEIEHUS OMOIOTUYECKOTO IKCIIEPUMEHTA,
KOMaHie rpynme. BBIIBIDKEHUS THUIIOTE3, BBISBICHHUS 3aBUCHUMOCTH MEXKIY

MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh: UCCIIEyeMbIMU  BEIMYMHAMH, OOBSICHEHUS IOJYYCHHBIX

OBnanenue YHUBEPCATbHBIMU KOMMYHHUKATHUBHBIMU | PE3yJIbTaTOB

JEUCTBUSIMU: 1 (QOpMYITUPOBaHUS BBIBOJOB C HCIIOJIb30BAHUEM HAYYHBIX

0) coBMeCTHas ICSITEIIbHOCTD: TIOHSITUHN, TEOPUN U 3aKOHOB

- IOHUMATh U UCTIOIB30BATH MPEUMYIIECTBA KOMAaHIHOM

Y UHJIMBUTyalIbHOM paboTHI;

- MPUHUMATh eau COBMECTHOI JIeATEeTbHOCTH,

OpraHU30BBIBATH U KOOPAUHUPOBATH NEHCTBUS

I10 €€ JJOCTUKEHUIO: COCTABJIATH IUIAH IEUCTBUH, PaCIIPEAEIIATh

PO C Y4EeTOM MHEHHI y4aCTHHUKOB OOCYXJAaThb pe3yJbTaThl

COBMECTHOM pPabOThI
OK 07. JlugHOCTHBIE pe3ynbTaThl JIOJDKHBI OTpakatb B dYacTH: | [IPG 5. [IpuoOperenne onbiTa IpUMEHEHUSI OCHOBHBIX METOIOB
CopeiicTBOBaThH HKOJIOTMYECKOTO  BOCIMTAHHUSA: - cOopMHUPOBAHHOCTD | HAYYHOTO MTO3HAHUS, UCTIOIB3YEMBIX B OMOJIOTHH: HAOIIOICHUS
COXPaHEHHUIO HKOJIOTMYECKOIN KYyJIbTYpbl, TOHUMAHUE BJIMSHHUS COLMATIBHO- | M ONHUCAHUS JKUBBIX CHCTEM, IIPOLIECCOB U  SIBICHUN;
OKpY KaroIleu cpe/ipl, | PKOHOMUYECKUX MTPOLIECCOB HA COCTOSIHUE TIPUPOTHOM OpraHM3aIMK U MPOBEICHUSI OMOIIOTUYECKOTO IKCIIEPUMEHTA,
pecypcocOepekeHnIo | 1 COLMAIbHOW Cpefbl, OCO3HAHME TJI00ANbHOIO XapakTepa | BHIABM)KEHUS TUIIOTE3, BBISBICHHUS 3aBUCHUMOCTH MEXKIY
, IPUMEHSATH 3HAHUS | YKOJIIOTUYECKUX MPOOIeM; UCCIIEyeMbIMU  BEIHMYMHAMH, OOBSICHEHUS IOJYYCHHBIX
00 W3MEHEHUH | - TUITAHUPOBAHHUE M OCYIIIECTBICHUE JCHCTBUIM B OKpPYXKAIOWIEH | pe3yJIbTaTOB
KIIUMaTa, TMPUHIUIBI | CPele Ha OCHOBE 3HAHUSA IEJed YCTOHYHMBOTO pPAa3BUTHUS | M (HOPMYIHPOBAHHS BHIBOJIOB C HCIOJIH30BAHUEM HAyYHBIX
OEpEKITUBOTO YEJI0BEUYECTBA; MOHATHUHI, TEOPHUIl U 3aKOHOB.
MIPOU3BO/ICTBA, - aKTHBHOE HempusTHEe JedcTBul, mnpuHocsamux Bpen | [1P6 6. ChopmupoBaHHOCTH yMEHHS BBIICHIATH CYIIECTBEHHBIC
3¢ dexTuBHO OKpYKaroIeu cpene; MpU3HAKA BUPYCOB, KIETOK NPOKAPHOT U  DYKAPHOT;
JIEHCTBOBATH B | - YMEHHE MPOTHO3UPOBATH HEOJIATOMPUATHBIE YKOJIOTHYECKUE | OTHOKICTOYHBIX U MHOTOKJIETOYHBIX OpPraHW3MOB, BHUJIOB,
Ype3BbIYANHBIX MOCNEACTBUS MPEANPUHUMAEMBIX JEHCTBUM, MPEeIoTBpallaTh | OMOreoLeH030B U 3KOCUCTEM; OCOOEHHOCTH MPOLIECCOB 0OMEHa
CUTyaIusX ux; BEIIIECTB M MPEBPAICHUs JHEPTrUU B KIETKE, (OTOCHHTE3A,

- paclIupeHue 3KOJIOTUYECKOM
HaIpaBJIECHHOCTH.

MeranpeaMeTHbIE Pe3yIbTaThl TOJDKHBI OTPaXKaTh:

OsnajeHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHAs JICSITCIIBHOCTD:

- HOOHHMMAaTb MW HMCIOJb30BaATh IPCHUMYIICCTBA KOMaHHHOﬁ

OIIbITa JCATCIIBHOCTH

IJIACTUYECKOTO U DHEPreTUYECKOro OOMEHa, XEMOCHHTE3a,
MHTO3a, MEN032a, OIUIOJJOTBOPEHHUS, PA3BUTHS U PA3MHOKECHUS,
WHJMBHIyaTbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEeHEe3a), 00PHOBI
3a CyILECTBOBAaHHE, ECTECTBEHHOI0 0TOOpa, BU000pa30BaHus,
MPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpejie OOUTaHUs, BIUSHUS
KOMITOHEHTOB 3KOCHUCTEM, AHTPOIIOT'CHHBIX U3MEHEHUH
B DKOCHCTEMaX CBOEH MECTHOCTH,




Y MHIUBHTyaJIbHON paboTHI,

- MIPUHUMATD e COBMECTHOM NeSITeTTbHOCTH,
OpTraHHU30BbLIBATH u KOOPAUHHUPOBATH HeﬁCTBHﬂ
T0 €€ JIOCTHKCHHUIO: COCTABIISITh TUTaH IEHCTBUMN, PacIIpeIeIATh
pPOJM C y4eTOM MHEHHUH yYaCTHHKOB OOCYXXIaTh PE3yJIbTaThl
COBMECTHOM PabOTHI

KpPYTOBOpPOTa BEIIECTB U MIPEeBpaIlleHUe SHEPTHU B buocdepe.

[1P6 7. ChopMupOBaHHOCTb YMEHHS IPUMEHSTH MOJTy4YE€HHBIE
3HaHUS I OOBSCHEHUs OWOJIOTMYECKUX IPOLECCOB U
SBJIIGHUM, Ui TPUHATHS [PAKTUUYECKUX  pEIIeHUH B
IIOBCEIHEBHOMN JKU3HU
C ILenpl0 obOecnieuyeHUs O€30IaCHOCTH CBOETO 370pPOBbs U
3/I0POBbSl  OKPYXAIOIUX JIFOACH, COONIOEHHsSI 370pOBOTO
oOpasa >KU3HHU, HOPM IPaMOTHOTO MOBEJIECHUS B OKpYKaroIen
IIPUPOJIHON cpene; IIOHMMAaHHE HE00X0IMMOCTH
UCIIOJIb30BAaHUSl JIOCTH)KEHUN COBPEMEHHOM Ouosoruu H
OMOTEXHOJIOTUH /TS pallMOHAILHOTO IPUPOAONOIb30BAHNUS

K 4.1.
OO6cmyxuBaTh
obopyioBaHuE ¢
aBTOMATHYECKH
peryiupoBaHHEM
TEXHOJIOTUYECKOTO
npoiiecca;

B yacTu Tpy10BOr0 BOCHUTAHUS:

- TOTOBHOCTh K TPYIy, OCO3HaHHE IICHHOCTH MAacTEepCTBa,
TPYIOTIO0HE;

- TOTOBHOCTh K aKTHBHOH JEATEIBHOCTH TEXHOJIOTUYECKOH U
COLIMAJIBHOW HANpPaBJICHHOCTH, CIIOCOOHOCTh HMHHUIIMHPOBATH,

IUTAHUPOBATh M CaMOCTOSITENIbHO  BBIMOJHATH — TaKylo
JESITEIbHOCTD;
- UWHTEpeC K pa3nuuHbiM cdepam npodeccruoHaIbHON

JIeSITEIIbHOCTH,

OBnajieHne yHUBEPCAJIbHBIMU YUYE€OHBIMHU ITO3HABATEIIbLHBIMU
NEUCTBUSIMU:

a) 0a30Bble JIOTHYECKHe IeliCTBUS:

- CaMOCTOATENIbHO (OpMyIHpOBaTH H  aKTyaJIH3UPOBATh
npo0iieMy, paccCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WU OCHOBAHUS IS
CpaBHEHMSI, KJTACCU(PUKALIUU U 000OIICHHUS,

- ONpEeNeNsATh WENH JEATEIbHOCTH, 3a/laBaTh IMapaMeTphl U
KPUTEPUU UX TIOCTUKCHUS;

c(OPMHPOBAHHOCTh 3HAHUKA O MECTE W POJIM OHOJOTHH B
CUCTEME Hay4HOIO 3HaHus; (PYHKUMOHAJIBHOM TpaMOTHOCTU
YeJioBeKa I PelleHus )KU3HEHHBIX MPO0JIeM;

chOpPMUPOBAHHOCTh ~ YMEHHSI  PACKpbIBaTh  COJIEp)KaHUE
OCHOBOMOJIArarmux OHOJOTHYECKUX TEPMHHOB U TIOHATHM:
KU3Hb, KJETKA, TKaHb, OpPraH, OpPraHu3M, BHJI, MOMYJISALINS,

JKOCHCTeMa, OuoreHo3, Ouocdepa; merabonuzm (0OMeEH
BEIIICCTB u MpeBpallecHue DHEPTUH), romMeocras
(camoperymnsius), OMOCHHTE3 Oenka, CTPYKTYypHast

oprann3anys XUBBIX CUCTEM, JUCKPETHOCTb, CaMOPETyJIAlNs,
CaMOBOCITPOU3Be/IeHNE (PenpoaAyKLHs),
WU3MEHYMBOCTh, 3HEPro3aBUCHUMOCTb,

HACJIEICTBEHHOCTb,
pocT U pa3BUTHE,
YpOBHEBasl OpraHu3aLus;

C(OPMHPOBAHHOCTh ~ YMEHHUS  PACKPBIBATH

OCHOBOIIOJIararomux OHOJIOTUYECKUX TeOpI/Iﬁ n THUIIOTEC3!:

COACPIKAaHUC

KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXO0XKICHUS KU3HU U YETIOBEKA;
c(hOPMHUPOBAHHOCTh YMCHHSI PACKPHIBATH OCHOBOIIOJIATAFOIIINE
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- BBISABIIATD 3aKOHOMCPHOCTHU n IpOTUBOPCUUA B
paccMaTpruBACMBbIX ABJICHUAX,
- BHOCHUTH KOPPCKTHUBBI B

JACATCIIBHOCTD, OLICHUBATDH

COOTBETCTBHE  PE3yIbTAaTOB IIEJISIM, OIICHWBATh  PHUCKH
IMOCJIC/ICTBUHN IEATCILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUU KU3HEHHBIX
npo0sem

0) 0a30BbIe HcCIeI0BaATEIbCKHE TeHCTBHS:

- BJIaJIETh HABBIKAMHU Y4EOHO-HCCIIET0BATEIHCKOM U TPOCKTHOM
JIeATETbHOCTH, HABBIKAMU pa3pelieHus Ipooiem;

- BBISIBIISTE MPUYUHHO-CJICACTBEHHBIE CBSI3U i
aKTyaJu3UpOBaTh 3a/1auy, BBIIBUTATh THUIIOTE3y €€ PEeIICHUs,
HaXOAUTh  ApPryMEHThl i1  JOKa3aTelbCTBa

YTBEPKIACHUM, 3a/1aBaTh apaMeTpbl U KPUTEPUH PEIICHHUS;

CBOUX

- aHAJIM3UPOBATH MOJYYCHHBIC B XOJIC PEIICHHS 3aJa4yu
pe3yNbTaThl, KPUTHYECKH OICHHBATh WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- YMCTB HepeHOCI/ITb 3HAHUA B HOBHﬁBﬁTGHBHYIO nu
HpaKTI/IquKYIO O6J'IaCTI/I KHU3HCACATCIIbHOCTH,

- YMETb HHTETPUPOBATH 3HAHUA W3 Pa3HbIX IMPEIAMETHBIX
o0JacTei;

- BBIJIBUTATh HOBBIC UJICH, TIPE/IaraTh OPUTHHATIBHBIE ITOIXOJIbI
U peIICHHUS;

- CIIOCOOHOCTb HUX MHCIIOJB30BaHMA B IO3HABATENbHON U
COLIMAIBHOW ITPAKTHKE

Ouosiornueckue 3akoHsl U 3akoHOoMepHocTH (I'. Mennens, T.
Moprana, H.W. BaBunosa, 3. I'ekkensi, ®. Mromnepa, K. bapa),
IPaHULbl KX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

MpPUOOpETEHUE OIbITa TMPUMEHEHHS] OCHOBHBIX METOJOB
HAy4YHOI'O NO3HAHUS, UCTIOJIb3YEMBIX B OMOIOTUU: HAOIIOACHUS
U ONNWCAHMUA JKUBBIX CHCTEM, IIPOLECCOB W SIBJICHHUN;
OpraHu3alM U MPOBEJCHUS OMOJIOIMYECKOrO 3KCIEPUMEHTA,
BBIIBIDKEHUSI TUIIOTE3, BBISIBICHUS 3aBUCUMOCTH MEXKIY

UCCIIElyeMbIMU  BEIMYMHAMH, OOBSCHEHHUS IOJYYCHHBIX
pe3yJIbTaTOB U ()OPMYJIUPOBAHUS BBIBOJOB C HCIIOIH30BAHHEM
HAaYYHBIX [IOHSATUN, TEOPUH U 3aKOHOB;

c(hOPMUPOBAHHOCTb  YMEHHUS  BBIJCIATh  CYIIECTBECHHBIC
MpU3HAKU  BHPYCOB, MPOKAPUOT U  DYKAPHOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJOB,
OMOTreOIIEHO30B U AKOCHCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHA
BEIIECTB M MPEBpPAILICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,

IUTAaCTHYCCKOTO U SHECPreTUYCCKOro 06M6Ha, XCMOCHHTE3Aa,

KJICTOK

MUTO3a, M€i103a, OIJIOJOTBOPEHHUS, Pa3BUTHS M Pa3MHOKEHHUS,
WH/IMBUYaTBHOTO PAa3BUTHUS OpraHu3Ma (OHTOTreHe3a), 60pbObI
3a CyIIeCTBOBaHHUE, ECTECTBEHHOI'O 0TOOpa, BU1000pa30BaHMsl,
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOUTaHHUS, BIHSHUS
KOMITOHEHTOB JKOCHCTEM, AaHTPOIOTCHHBIX W3MEHEHHH B
IKOCHUCTEMAaX CBOCH MECTHOCTH, KpPyroBOpOTa BEIIECTB H
npeBpalleHne YHeprun B Ouocdepe;

c(OPMHPOBAHHOCTh YMEHHUS pellaTh OMOJIOTHYECKHE 3a/lauH,
COCTABJIATh TEHOTHIINYECKHE CXEMbI CKPELIUBAHUS TSI Pa3HBIX
TUIOB HACJIJOBAaHMs MPHU3HAKOB y OPraHU3MOB, COCTAaBIATH
CXEMBI TIEpeHOCca BEIIECTB M SHEPrUH B dKOcHcTeMax (Iernu
MTUTAHWS, TAIEBHIE CETH)
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K 4.5.
OO0cnyxuBaHue
TEXHOJIOTHUYCCKOI'O
000py1I0BaHUS C
SJICKTPOHHBIMHA
cXeMaMHu
yIpaBIICHUS;

- TOTOBHOCTb K CAaMOpa3BUTHUIO, CaMOCTOSITEJIBHOCTH U
CaMOOTPEICTICHUIO;

-OBJIaJICHIE HaBBEIKAMH y4eOHO-HCCIIeIOBATEIILCKOM,
MPOEKTHOM U COLIMAIBbHOM NEATEIbHOCTH;

OBjaaaenue
JelCTBUSIMH:
0) coBMeCTHAas J1esiITeJIbHOCTD!

- IOHUMATb U HCIIOJIB30BaTh IMPCHUMYIICCTBA KOMaHJHOH U

YHUBEPCAJIbHBIMHA KOMMYHUKATHUBHBIMU

WHANBUIYATBHON pabOTHI;
e COBMECTHOU

KOOpPAUHHUPOBATD

- IpUHHUMATh JACATCIIBHOCTH,

OpraHU30BBIBATH U JIEUCTBHSL TIO €€
JIOCTH>KEHUIO: COCTABIIATH IUIAH ACHCTBUM, paCIpENeIsITh POJIH
C Y4YeTOM MHEHMH Y4YaCTHMKOB OOCYXJaThb pe3yJbTaThbl
COBMECTHOM pabOTHI;

- KOOPJIMHHMPOBATH M BBINOJIHATH paboOTy B YCIOBHAX
pEaJIbHOTO, BUPTYaJIbHOI'O " KOMOWHHUPOBAHHOTO
B3alMOJEICTBUS;

- OCYHICCTBJIAATb NO3UTHUBHOC CTPATCTUYCCKOC IMOBCACHHUC B

pa3JII/I‘-IHBIX CI/ITyaIII/ISIX, Hp OSIBJISAATH TB Op‘-IeCTBO 158
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJIaZIeHI/Ie yHl/[Bepca.]IbelMl/l perynﬂTI/lBHblMI/l
JeHCTBUSIMHU:

T') NIPUHSATHE Ce0s U APYTrUX JIOAei:

- TpPUHUMATh MOTUBBI U apTyMEHTHI APYTUX IIOJEH MpHu
aHaJIM3€ PE3yIbTaTOB ESITEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBATHb CIIOCOOHOCTh TOHUMATh MHp C MMO3UIUU APYTOro
YCJIOBCKA

npuoOpeTeHue OomblTa MPUMEHEHHs OCHOBHBIX METOJIOB
HAy4HOTO O3HAHMS, UCTIOIb3yEMbIX B OMOJIOTUN: HAOIIOACHUS
U OIHCaHHUA JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN;
OpraHM3aly U NPOBEAEHUS] OUOJIOIMYECKOTr0 HKCIIEPUMEHTA,
BBIJIBIDKEHUsI TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXKIY
UCCIIEyeMbIMU  BEJIIMYMHAMH, OOBSCHEHHUS IOJYYEHHBIX
Pe3yabTaTOB M (POPMYIUPOBAHUS BBIBOAOB C UCIIOJIB30BAaHUEM
Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBHOM JUCIUILIAHBI

2.1. O0beM JUCHUIINHBI H BBl y4e0HOH padoThI

Bun yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl IHCHUTIIHHBI 72
B T.4.

TEOPETUYECKUE 3aHATHS 50
MPAKTUYECKHUE 3aHITHUS 17
n1abopaTopHbIEe 3aHATHS 3

OcHoBHOe coep:kaHue 60
IIpodeccuonaibHO OpEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHne 12
NMPUKJIAJTHOT0 MOYJIAA)

IMpome:xxyTounasi arrectanus (nuddepeHIInpOBaHHBIN 3a4Y€T) B BUJIC 5

TCCTHUPOBAHUA

16




2.2. TemaTu4yeCcKUil NJIAH U COJeP:KaHUE TUCIHHUIIMHBI

Yposen
dopMupyemblie
HaumenoBanue Coaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NpogeccHOHATbHO OPUEHTHPOBAHHOE), b O0bem KOMITETeHIHI
pa3iesioB U TeM JIa00PATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYMH) YCBOCH | 4acoB
ust
1 2 3 4
| OcHOBHOe coiepKaHue
Paznen 1. buosorus kak Hayka. 2KuBble cuicTeMbl U MX OPraHU3aIus 2
Tema 1.1. CozeprkaHre y4eOHOro MaTepHrajia 1 2
buonorus 1-2 buonorus — Hayka o )uBO# npupoze. CBsi3u OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUIECKUMU
B CUCTEME HayK. U JIPyTUMH €CTECTBEHHBIMU HaykamHu, punocoduelt, peurueil, STUKOM, 3CTETUKON U IPaBOM.
OOmas Pone Ouonormn B (OPMHpPOBAHMM COBPEMEHHON Hay4YHOH KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OHMOJIOTMYECKHUX HayK.
JKU3HU MeToapl TO3HAHUS KUBOW MPHUPOIBI (HAOIIOAEHUE, SKCIIEPHUMEHT, OIMMCAaHHWEe, U3MEPEHUE, OK-02
KJaccu(uKalus, MOIeIMPOBaHUE, CTATUCTUUECKAsh 00pabOTKa TaHHBIX).
JKuBbie cuctembl (OMOCHUCTEMBI) KaK TpeAMET n3ydeHus: ononoru. OTIMYNe KUBBIX CUCTEM
OT Heopranuyeckoi npupoasl. CBoiicTBa GHOCUCTEM U UX pa3HOOOpa3ue.
YpoBHH OpraHu3anuu ouocucrem: MOJIEKYJISIPHO-T€HETUUECKUH, KJIETOYHBIH,
OpPraHU3MEHHbIN, MOMYJISALMOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMO - T€OLEHOTHYECKH),
OnocdepHbIr
Pa3nen 2 XuMu4ecKuid COCTAB H CTPOEHHE KJIETKH 10
Tema 2.1. Cojnepxanne yaeOHOT0 MaTepHraia 2 2
Xumuueckui coctaB | 3-4 XUMHUYECKHIA COCTAB KIETKU. XUMHUUECKUE HIEMEHThI: MAaKPOAJIEMEHTbI, MUKPO3JIEMEHTHI.
kieTku. Bona Bona um munepanbHble BemiectBa. DyHKIMM BOJABI M MUHEPAJIBHBIX BELIECTB B KIIETKE.
Y MUHEpAJIbHbIE IMonnep:xanue OCMOTHYECKOTO OanaHca
BEeIIECTBA IIpakTHyeckoe 3aHATHE 3 1
5 No 1 « H3ydeHume O6HOJOTHMUECKOW pOJIM MHHEPATBHBIX BEIIECTB B 00€CICUCHUU
KHU3HENIEATSIHOCTH OPTraHU3MOB, POSIBICHHS JricOaiaHCca MUHEPATIbHBIX JIEMEHTOBY
Tema 2.2. Coneprkanue yu4eOHOro MaTepuasa 1 3
buonornueckn 6-8 benku. CocraB u cTpoeHHe 0eIKOB. AMUHOKHUCIIOTH — MOHOMEpHI OenkoB. HesameHnmblie
Ba)KHBIE XMMHYECKHE | M 3aMEHUMbIE aMHUHOKHCIOTHL. AMHMHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYphl O€IKOBOI
COCIMHEHUS MOJIEKYJIbl (TIepBUYHAS, BTOPUYHAs, TPETUYHASI U YETBEPTUYHASI CTPYKTypa). XUMHUUYECKHUE OK-01, OK-02,
cBoiicTBa OenkoB. buonornueckue QyHKimu 6enkoB. DepMeHThl — OHOJIOTHYECKHE OK-04
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karanuzatopel. CrTpoeHue (epMeHTa: aKTHBHBIM LEHTp, CyOcTpaTHas CHeUU(UIHOCTb.
Kodepmentsl. Buramunsl. OTiauanst GepMEHTOB OT HEOPTaHUYECKUX KaTalln3aTOPOB.
VYrneBoasl: MOHOcCaxapusl (THOK03a, pubo3a U ae30Kkcupubo3a), aucaxapuibl (caxaposa,
JIAKTO3a) W ToJIMcaxapuabl (Kpaxmaj, TJIMKOTEH, IeJUIoj03a). buonorndyeckue ¢yHKIUHA
yraeBonoB. Jlumuael:  Tpurmmuepuabl, Qochomunuael, cTepouabl. [ uapodmIbHO-
ruapodoOHbIe cBolicTBa. brnonornueckue dhynkumun aunuaoB. CpaBHEHHUE YTIIEBOJIOB, OCIIKOB
U JTUIUI0B Kak uctouHukoB sHepruu. Hyknennosbie kuciotel: JJHK n PHK. Hykneotunsr —
MOHOMEPHI HYKJIeMHOBBIX KuCIOoT. Ctpoenne u ¢pynkiuu JJHK. Ctpoenne u ¢pynkiun PHK.
AT®: ctpoenue u HyHKIUH

9 JlaGoparopHble 3aHITHS

Ne 1((0Hpe,I[CJ'IGHI/IC HaJIMYHUA KpaxmMalia B IIPOAYKTAX IMATAHUSI»

Tema 2.3.

CtpyKTypHO-
GbyHKIIMOHATBHAS
OpTraHM3aIHsI KIIETOK

Coneprkanre yu4eOHOr0 MaTeprasa

10-11 Huronorust — Hayka o kierke. Kierounas teopust — npumep B3aUMOAECHCTBUS UAEH U
(akTOB B HAYYHOM MMO3HAHUH. METO/Ibl U3yUYEHUS KIIETKU.

Krnerka kak nenoctHas xuBas cuctema. OOlue nmpU3HAKW KIETOK: 3aMKHYTas HapysKHas
MeMOpana, mosekyisl JJHK kak reneTnueckuii anmapar, cuctemMa CUHTe3a Oelka.

Tunsl KIETOK: dJyKapuoTHyeckas U nIpokapuotrhyeckas. (OcCOOEHHOCTH  CTPOECHHS
npokapuoTudyeckoi kietku. Kierounas crenka Oaxtepuil. CTpoeHHE 3yKapUOTHYECKOH
kyeTkd. OCHOBHBIE OTJIMYMSI PACTUTEIbHOMU, )KUBOTHOU M rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpPbI KIJIETOK— KJIETOYHasi CTEeHKa, TIJIUKOKAaNUKC, uX ¢GyHKiuu. IlmazmaTuueckas
MeMmOpaHa, ee CBOMCTBA U (yHKIIUH.

Hutonmasma u ee opraHougsl. OpHomeMmOpanHble opranouasl kietku: OIIC, anmapar
lNonbmxu, nuzocomsl. IloayaBTOHOMHBIE OpPraHOMbI KJIETKH: MHMTOXOHAPWH, IJIACTUABI.
[Ipoucxoxxaenne MUTOXOHApUN M IuIacTuA. Buapl minactua. HememOpaHHBIE OpraHouibl
KJIETKUA: pUOOCOMBI, KIETOUHBIM ILIEHTP, LEHTPUOJIU, PECHUYKH, KIYTUKUA. DyHKIUU
OpPraHOUOB KJIETKU. BKitoueHus.

SAnpo — perynsTopHblid HeHTp kieTku. CTpoeHue sapa: siaepHas o00JiouKa, KapuoIlia3Ma,
XPOMAaTHH, SAPBIIKO. XpOMOCOMBI. TpaHCIIOPT BELIECTB B KJIETKE

12 JIabopaTopHbIC 3aHITHS

Ne 2 « U3yuenue crpoeHue KiIeTKH (pacTeHUs, >KUBOTHbIE, IPUOBI) M KIETOUHBIE BKIIOUCHHS
(kpaxmai, KapOTUHOUIbI, XJIOPOILIACTHI, XPOMOILIACTHI)»

Pa3gean 3. ZKuznenesareJbLHOCTh KJIETKH

OK-01, OK-02,
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Tema 3.1.
OOMEeH BelIeCTB
U TIpeBpalieHue

JHEPTUU

B KJIETKE

Cojeprkannie yueOHOro MaTepHuaia

13-14 OOMeH BemiecTB, WIH MeTa00IU3M. ACCUMWIAIMUSA (TUIACTHYECKUH OOMEH) W
JTUCCUMUIIALUS (PHEPreTHUECKU 0OMEH) — JBE€ CTOPOHBI €AMHOTO Ipoliecca MeTaboimu3ma.
Pob 3aKOHOB cOXpaHEHHS BEIIECTBA U SHEPTUH B MOHUMAaHUK MeTabonmm3ma. Tumel oOMeHa
BemecTB: aBTOTPOHBIM M TeTepoTpodHbd. Ponb ¢epmMeHTOB B OOMEHE BEIIECTB H
npeBpalieHny dHeprun B kietke. @orocunre3. CBetoBas U TeMHOBas (a3bl (POTOCHHTE3A.
Peakumu hotocunTe3a. DPhekTuBHOCTH poTocHHTe3a. 3HaUeHHE (POTOCUHTE3A [l )KUZHU HA
3emute. Bausitnue ycinoBwuii cpenbl Ha POTOCUHTES M CTIOCOOBI TTOBBIIIEHHUS €T0 PO TyKTUBHOCTH
Yy KyJIbTYPHBIX pacTeHHH. XEMOCHHTE3. XEMOCHUHTE3HpYIoUue OaKkTepuu. 3HAYCHHE
XEMOCHHTE3a JJIs KU3HU Ha 3emiie.

DHepreTudyeckuii 0OMEH B KJIeTKe. PacieruieHrne BemecTB, BhIICICHHE U aKKyMYJIUPOBaHUE
SHEPruu B KJETKE. DTambl 3HepreTndeckoro odMena. I'nmukonm3. BpokeHue um ero BUJIBL.
KucnoponHoe okucieHue, Wi KiIeTo9HOe nbixanue. OkucnutenbHoe (GochopumupoBaHue.
Db HEKTUBHOCTD YHEPreTHYECKOT0 00OMEHa

Tema 3.2.
Buocunres Oenka

CojepkaHre y4eOHOr0 MaTepuraja

15-16 Peakuuu matpuunoro cuHte3a. ['enernueckas undopmanus u JIHK. Peammuzanms
reHeTuYeckoil nHpopManuu B kieTke. ['eHeTnyeckuit koJ u ero cBoiicTBa. TpaHCKpUIIMS —
maTtpuuHbiii cunTe3 PHK. Tpancusamus — buocunTtes 6enka. Dtamnsl Tpancasiun. KonupoBanue
aMUHOKHCIIOT. Posib prbocom B OGrocuHTe3e Oenka

17-18 IlpakTuueckoe 3aHsITHE

Ne 2 «Pemenne 3a1a4 Ha ONpeeCHUE MOCIE0BATEIbHOCTH HYKICOTHIOBY

Tema 3.3.
Bupycsl

Cojeprkannie yueOHOro MaTepuaia

19 Heknerounsie popMbl )KU3HU — BUPYCHI. cTopus oTkpbiTs BupycoB (/. M. iBanoBckuit).
OCOo0eHHOCTH CTPOEHHSI U KU3HEHHOTO KA BUpYcoB. bakrepuodaru. bonesnu pactenui,
YKUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHoaedunura yenoneka (BIY)
— Bo30yaurens CIIM Ia. ITpodunakTuka pacupoCTpaHeHUs: BUPYCHBIX 3a00J1¢BaHUI

OK-04

Paznea 4. Pa3mHOKeHHe 1 MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB

=]

Tema 4.1.
JKY3HEHHBIN TUKIT

Copepxanue yueOHOT0 MaTepuana

OK-01, OK-02,
OK-04
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KIJIICTKH

20-21 KneTouHbI UK, WU KU3HEHHBIN UK KiaeTku. MHTepdaza u muro3. [Iponeccsl,
npotekatomue B uHTepdaze. Permmkanus — peakuus marpuanoro cuateza [JHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII Ha0Op — KapHOTHIIL. J{UTUIOMIHBINA U TalIOUAHBIM XPOMOCOMHBIE
Habopbl. XpoMaTuasl. [{uTomornueckue OCHOBBI Pa3MHOKEHUS U HHAWBUYaIbHOTO Pa3BUTHUS
opranu3moB. Jlenenue kietku — muto3. Cragum mwurosa. IIponeccsl, npoucxoxasdiue Ha
pa3HbIX cTaAusAX MUTO3a. buonornueckuit cMpica murosa. [Iporpammupyemast rubesns KIeTKu
- aronTo3

Tema 4.2.
DopMBbI pa3MHOKEHUS
OpraHu3MOB

Coneprkanne yuyeOHOro MaTepuasa

22-23 ®opmbl Pa3MHOKEHHUS OpraHU3MOB: Oecronioe W ToJoBoe. Buasl OGecronoro
pa3sMHOXKEHHUs: IeJIeHNe HaJ[BOE M IOYKOBAHNE OJHO U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHHeE,
BEreTaTHBHOE pa3MHOXKeHHE. VICKyCcCTBEHHOE KIIOHMPOBAaHNE OPraHU3MOB, €70 3HAUEHUE IS
CEJIeKLUH.

[TonoBoe pa3MHOXeHHE, ero OoTauuusi oT Oecrmonoro. Meiio3. Craauu meiio3a. [Ipormeccsr,
npoucxojdiiue Ha craausx Meiosa. IloBenenue xpomocom B Meiioze. Kpoccunrosep.
buonorudeckuil cMbICI U 3HaUCHHUE Meio3a. ['ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX
KJIETOK y >KUBOTHBIX. [los0BBIE *Kene3bl: CEeMEHHUKHM U AWYHUKH. OOpa3zoBaHUE U Pa3BUTHE
MOJIOBBIX KIJIETOK — ramer (CHepMaTO30MJ, SHIEKIETKAa) — CIIEPMATONE€HE3 U OOIEHE3.
OcOo0eHHOCTH CTPOEHUS SIMLIEKIETOK U criepMaTo3ouaoB. OmnonorBopenue. IlapreHorenes

Tema 4.3.
NunuBuayansHoe
pa3BUTHE OPraHU3MOB

CopepxaHue yu4eOHOr0 MaTepHuaja

24-25 VnauBuayanbHOE pa3BUTHE (OHTOreHe3). DMOpPHOHAIBHOE pa3BUTHE (3MOpHUOreHe3).
Otansl SMOPUOHATIFHOTO PAa3BUTHUSl Y MO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTPyIISALus,
opranoreHes. IlocTamOpuoHanpHOE pa3BUTHE. THIBI MOCTIMOPUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsiMoe (JMYMHOYHOE). BnmsHue cpenbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI,
CHocOOHBIE BBI3BIBaTH BPOXKJEHHbIE ypojacTBa. Poct u pasButue pacreHuil. OHTOreHe3
IIBETKOBOT'O PACTEHUSI: IBOMHOE OIUIOIOTBOPEHUE, CTPOSCHHE CEMEHH, CTAINH PA3BUTHUS

26-27 IlpakThueckue 3aHATUS

Ne 3 «OznakomneHue ¢ WHPEKIMOHHBIMU 3a00JIEBAHUSAMU M SIUAEMHUSIMH B HCTOPUHU
YEeJI0BEUECTBAY.
Ne 4 «O3HaKOMIJICHHE C BaKIIMHAIIMCH KaK MpOGUIaKTHKON HH(PEKIIMOHHBIX 3a00JICBAHMIN

Paszgea S. HacjieiCTBEHHOCTh 1 M3MEHYMBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeA0BaHUA

Cozeprkanne yueOHOro MaTepHraia

28-31 Ilpeamer W 3amayvl TE€HETUKH. POJIb IUTOJIOTMM M 3MOPHUOJIOTHH B CTAHOBJICHUU
reHeTUKH. Bkiag poccuicKMX U 3apyO€KHBIX YYEHBIX B pa3BUTUE TE€HETHUKU. MeTonbl
ICHETHKH  (THOpHUJIOJIOTHMYECKHUM,  IIUTOICHETHYCCKUM,  MOJICKYJISIPHO-TCHETHUCCKUI).

OK-01, OK-02,
OK-04
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OcCHOBHbBIE TE€HETHUYECKHE TNOHATUA. ['eHeTHueckas CHUMBOJIMKA, MCIIOJIb3yeMas B CXeMax
CKpEIIMBaHMIA.

3aKOHOMEPHOCTH HacJel0BaHUs PU3HAKOB, ycTaHOBJIEHHBIE . Mennenem. Monorudpuaxoe
CKpelMBaHHE. 3aKoH eIuHooOpa3usi TruOpuIoB mepBoro mnokoijeHusa. IlpaBuio
JOMHMHUPOBaHMS. 3aKOH pacIlEIUIEHHs] NMPU3HAKoB. l'mmore3a unmctorsl ramer. [lonHoe u
HEeNoJHOe  JIOMHHUpoBaHue. JluruOpugHoe  CkpelMBaHuMEe. 3aKOH  HE3aBUCHUMOIO
HaClleZIOBaHUsI TPU3HAKOB. LluTOreHeTnueckue OCHOBBI TUTHOPUAHOTO CKPELIMBAHMUA.
AHanusupyromee ckpemBaHue. Mcnonp3oBaHuEe aHaNM3UPYIOIIETO CKPELIUBAHUS UL
OonpeeIeHUs TEHOTUIIA 0CO0HU

32-34 TlpakTuyeckue 3aHSTHS

Ne 5 Pemenue 3amau Ha oOmpeleeHHE BEPOSATHOCTH BO3HUKHOBEHHUS HACJEACTBEHHBIX
MIPU3HAKOB MPYU MOHO-, JI-, IIOJUTHOPHUIHOM U aHATU3UPYIOIIEM CKPEIIMBAaHUH, COCTABIICHUE
TCHOTUIINYCCKUX CXEM CerH_[I/IBaHI/ISI

Ne 6 Pemenne 3amay Ha OINpeACICHHE BEPOSTHOCTH BO3HMKHOBEHHUS HACJIEICTBECHHBIX
HpI/ISHaKOB HpI/I CLCINICHHOM HacCJICOJOBaHUU, COCTaBJICHUC TCHOTUIINYCCKUX CXEM
CKpEITUBaHUS

Ne 7 Pewienne 3amay Ha ONpPENEIEHUE BEPOSATHOCTH BO3HUKHOBEHHSI HACIIEICTBEHHBIX
MPU3HAKOB TPH PA3JIMYHBIX THIAX B3aWMOJCHCTBUS T'€HOB, COCTABJICHHUE T'C€HOTHUITMYECKHX
CXEM CKpEIIMBaHUS

Tema 5.2. Copepxanue yueOHOTO MaTepHasa
CuerieHHOe 35 CueruieHHoe HacienoBaHue mnpuzHakoB. Pabora T. Moprana 1o clemieHHOMY
HaCJIeJOBaHHE HACJIEJOBAaHUIO TEHOB. HapylieHue clerieHus TeHOB B pe3yJbTaTe KPOCCHHTOBEpA.
MIPU3HAKOB XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYEeCKHE KapThI.
I'enetuka moma. XpOMOCOMHOE OIpeAesieHHe Moia. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
T'omoramernsie u TeTCPOraMCTHBIC OPraHU3MBI. HaCJ'IGI[OBaHI/Ie IMPU3HAKOB, CHCIUVICHHBIX C
OJIOM
Tema 5.3. Cojepkanre yaeOHOT0 MaTepHraja
3aKOHOMEPHOCTHU 36 U3meHunBOCTh. Bubl N3MEHUYMBOCTHU: HEHACIIEACTBEHHAs U HACIEACTBEHHAsA. Poib cpebl
M3MEHYUBOCTHU B HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTePUCTHKA MOAU(PUKALMOHHON H3MEHUYMBOCTH.

Bapuanuonsslil psaa u BapuanuoHnHas kpusas. Hopma peaxknuu npusHaka. KonuuecTBeHHbIE
W KauyeCTBEHHblE TPU3HAKM U UX HopMma peakuuu. CBoicTBa MOAMPHUKAIIMOHHOMN
U3MEHUYUBOCTH.

HacnencrBennasi, wiM TeHOTHNHMYECKas H3MEHUYMBOCTh. KoMOMHATHBHAsT M3MEHYHBOCTb.
Meiio3 M 10JIOBOH IpolecCc — OCHOBAa KOMOMHATHBHOM HM3MEHYMBOCTH. MyTalMOHHAs
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N3MCHUYUBOCTD. KJIaCCI/I(i)I/IKaI_[I/I}I MYTaHHﬁI TCHHBIC, XPOMOCOMHBIC, TCHOMHEIC. YacrtoTa
MPUYIMHBI MyTaluii. MyTareHHbIe (hakTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACJIEICTBEHHOM
N3MCHUYHUBOCTU

H. 1. BaBunosa

Tema 5.4.
I'enetuka uegoBeka

Copepxanre yueOHOro Marepuaia

37 T'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJAbl T€HETHUKHM 4YeJIOBEKa:
TCHEAIOTUYCCKUH, OJIM3HEIOBbIN, ITUTOTCHETHYSCKUN, OWOXUMUYECKUH, MOJICKYIISPHO-
reHerndeckuii. COBpEeMEHHOE OMpe/IeICHUE TeHOTUIA: MOJHOIN€HOMHOE CEKBEHHUPOBAHME,
TeHOTUITUPOBaHUE, B TOM unciie ¢ nmomoimieto [11[P-ananm3a. HacnencTBennsie 3a001eBaHus
YeloBeKa: TeHHbIe O0oJyie3HH, OO0Je3HW C HACJIEICTBEHHOM MPEeApaclooKeHHOCTHIO,
XpoMocomMHBIe Oosie3rn. CoMaTWdyeckue W TeHepaTUBHbIC MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHnKIIBEI 3M10pOBOTO 00pa3a )KU3HHU, TUATHOCTUKH, TPO(PHIIAKTUKY ¥ JICUCHUS TCHETHUECKUX
Oone3nell. MequKO-TeHeTHUECKOEe KOHCYIbTUPOBAaHUE. 3HAUYCHHE MEAMLIMHCKONW TeHETUKU B
MIPEAOTBPAIICHUH M JICUCHUH TeHESTHUSCKUX 3a00JICBAHUI YEIIOBEKA

38 [IpakTrueckoe 3aHsTHE

Ne 8 «CocTaBiieHHE U aHAIN3 POAJOCIOBHBIX YCIIOBCKA»

Pa3neJ 6. DBOJIONMOHHAA OMOJIOTUSA

Tema 6.1.
OBOJIIOIIMOHHAS
Teopust
U €€ MECTO
B OHOIOTHH

CoeprkaHne yueOHOro MaTepuaia

39 IlpeanochIKu BO3HUKHOBEHHUSI 3BOJIIOLIMOHHOW TEOpUM. DBOJIOIMOHHAS TEOpUs U €&
MecTo B Ouosioruu. BriusiHue YBOMIONIMOHHON TEOPUH HA PA3BUTHE OUOJIOTHH U IPYTHX HAYK.
CsugerenbcTBa sBoMOLMNU. [aneoHTOIOrNYECKHe: MOCIEeI0BATEIbHOCTD MOSIBJICHUS BUJOB B
MaJICOHTOIOTUYECKON JieTomucH, nepexoanbie (Gopmbel. buoreorpaduyeckue: CXOACTBO U
paznuuue dayH u GJIOp MaTEpUKOB U OCTPOBOB. DMOPHOIIOTHYECKHE: CXOJICTBA U PA3THUIHS
SMOpPUOHOB Pa3HBIX BUJIOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTHYHEIE,
AQHAJIOTUYHBIE, pYyAUMEHTapHbIE OpraHbl, AaTaBU3MbL. MOJEKYJIIPHO-OMOXUMHUECKUE:
CXOJCTBO MEXaHU3MOB HACJICICTBEHHOCTH U OCHOBHBIX META0OIMYECKUX MMy TEH Y BCEX KUBBIX
OpraHU3MOB.

OpomtonmonHas teopus Y. lapeuHa. [Ipeanocsliky BOSHUKHOBEHMSI JapBUHU3MA. [[BrKy1ne
CWJIBI HBOJIIOLIMU BUAOB 1O JlapBuHY (KM30BITOYHOE pa3MHOXKEHHE INPU OTPaHMUYEHHOCTH
pecypcoB, HeomnpeienEHHas K3MEHUMBOCTh, 60pb0a 3a CyIIeCTBOBaHHUE, ECTECTBEHHBII 0TOOD)

Tema 6.2.
MukposBonronus

Coneprkanne ydeOHOro MaTepuasa

40 Cunrernueckas teopus sBomtonnu (CTI) u e€ ocHOBHBIE MOJTOKEHHS. MUKPOIBOITIOIHS.
[Tonynsiius Kak eTMHHIIA BUJIA ¥ DBOJIOIUH.

OK-01, OK-02,
OK-04
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JBwxymme cuibl ((QakTOpbI)IBOMIOUMU BHUIOB B IpHpoJe. MyTalMOHHBIN mporecc H
KOMOMHATHBHAs W3MEHYMBOCTb. [lomyssiuvoHHbIE BOJIHBI U Jpeil¢ reHoB. Mzomsauus u
murpamua. EctecTBeHHBIH 0TOOp — HampaBisooummii ¢axtop 3Bodronud.  Dopmbl
ecTecTBEHHOro oroopa. IlpucnocoOneHHOCTh OpPraHu3MOB Kak pe3yslbTaT 3BOJIIOLHUU.
[Ipumepsl mpucnocoGieHuil y opranu3smMoB. Apomopdo3bl M uAHOaJanTanuud. Bua u
Bunoob6pazoBanue. Kpurepuu Buga. OcHOBHBIE (JOPMBI BHI000pa3oBaHus: reorpaduaeckoe,
JKOJIOTUYECKOE

Tema 6.3.

Coneprkanne yuyeOHOro MaTepuasa

Makpo3Bosronust

41 MaxkposBomonus. @opMbl IBOMIONUN: (puUIeTHYECKas, JUBEPreHTHAas, KOHBEPreHTHas,
napauiensHas. HeoOpaTuMocTh 3BOMIOLNH

42 TlpakTHuecKoe 3aHsTHE

Ne 9 «Onucanue HpI/ICHOCO6J'IeHHOCTI/I opraHu3Ma M €€ OTHOCHUTCIJIbHOI'O XapaKTCpa»

Pa3nen 7. BosHukHOBe

HHEC U PA3BUTHUC )KU3HU HA 3emute

Tema 7.1.

CojeprkaHne yueOHOro MaTepuaia

3apoxkIeHre
H Ppa3BUTHUC XU3HU

43 JloHay4dHble MpPEACTABICHUS O 3apOXKIACHUU KU3HHU. HayuHble TMIOTE3bl BO3HUKHOBEHUS
KU3HU Ha 3emiie: aOMOreHe3 M MaHcrnepMus. XUMHUUeCKast dBOTIONUS. AOUOTEHHBIN CHHTE3
OPraHWYECKUX BEHIECTB U3 HEOPraHWYECKHX. OKCHEPUMEHTAIBHOE IOATBEPKICHUE
XUMHAYECKON »Boronnd. HauanepHble dramsl Omosorndeckoi sBosroruu. I'umoresa PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKH ¥ UX 3BOIOLUA. PDOPMHUPOBAHHE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Pazputue xu3Hu Ha 3emiie 1o spam u nepuogaM. Karapxei. Apxeiickas U mpoTepo3oiickas
opbl. Ilaneosolickass spa u e€ mnepuoabl: KeMOPHHCKUN, OPIOBUKCKHH, CHIIypHUHCKHIA,
JICBOHCKHM, KaMEHHOYTOJIbHBIN, MepMCKHil. Me3030iickas 3pa U €€ Mepuobl: TPUACOBBIMH,
opckuid, MenoBol. KaiiHo3olickas 3pa M €€ mNepuoibl: IAJICOr€HOBBIM, HEOI'€HOBBIH,
AHTPONOT€HOBBIM.

Tema 7.2.

Cojiepkanrie yueOHOro MaTepuaia

Cucrema
OpPraHUYECKOTr0 MUpA.
IIpoucxoxnenue
YyeJIoBeKa —
AHTPOTIOTCHE3

44 CucreMa OPraHMYECKOTO MHpa Kak OTpakeHHe BONIONMH. OCHOBHBIC CUCTEMATHYCCKUE
TpYNIbl OPraHU3MOB. XapaKTEPUCTHKA KIMMaTa U TE€OJOTHYecKHux MporeccoB. OCHOBHEIC
3Tarbl SBOJIOIUU PACTUTEIHHOIO ¥ )KUBOTHOTO MUpa. ApoMop(}03bl y PACTEHUH U )KHBOTHBIX.
[TosiBneHME, pacBEeT U BEIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

DBOJIOIMS YeJIOBEKA. AHTPOIOJIOTHS KaK HayKa. Pa3BUTHE MpeCcTaBICHUI O POUCX0XKICHUN
gesoBeka. MeTo/Ibl n3yueHus: anTpornoreHe3a. CXo/ICTBa U Pa3INdus YeIOBeKa M )KUBOTHBIX.
CucreMaTHYeCKOE TMOJNIOKCHHE YeaoBeka. JIBWKyIuue Cuiibl ((pakTopbl) aHTPOIOICHE3a.
HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOpP. OOIIECTBEHHBIN 00pa3 KU3HH,

OK-01, OK-02,
OK-04
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M3TrOTOBJICHUE OPYAUN TPYJia, MBIIUIEHUE, PEUb

Tema 7.3. ConeprkaHne y4eOHOro MaTepuajia 1
OCHOBHEBIE CTaIUU 45 OcHOBHBIE CTaJMU W BETBU SBOJIOLMH YEJIOBEKA: aBCTPAJIONMUTEKH, YETOBEK yMEIbIH,
SBOJIIOLMH YenoBeka | YenoBek mpsmoxonasmuid, YenmoBek HeaHIepTaIbCKUi, YelloBeK pa3yMHBIH COBPEMEHHOTO
tuna. Haxoku MCKOMaeMbIX OCTaHKOB, BPEMsI CYIIECTBOBaHUs, 00JIaCTh PacpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.
UenoBeueckre packl. OCHOBHBIC OOJNBIIME pachl: €BpPOMEOWAHAS] (€Bpa3uiicKas), HETrpo-
aBcTpajionsiHasi (PKBaTOpHAJIbHAsA), MOHTOJOUIHAS (a3MaTcKo-aMepukaHckas). UYepTsl
MIPUCIIOCOOJICHHOCTH TPEICTABUTENICH YENOBEUYECKHX pac K YCIOBUSM CYIIECTBOBAHMSI.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma
46 IlpakTraeckoe 3aHATHE 1
Ne 10 « Onpenenenre BpeMeHH U TyTH PacceleHHs YeJIoBeKa Mo TUIaHeTe
Pa3nea 8. Opranu3msl U OKpy:Kawas cpeaa 4
Tema 8.1. Coneprkanue yu4eOHOro MaTepuasia 2
DKoyI0rusg 47-48 Dkonorvs Kak HaykKa. 3aJadyd M pa3feiabl 3KOJOTHH. MeETOAbl 3KOJIOTHMYECKUX
kak Hayka. Cpenbl | vcceqoBaHuil. DKOIOTMYECKOE MUPOBO33PEHHUE COBPEMEHHOT0 uenoBeka. Cpeibl 0OuTaHus
YKU3HU. OpraHM3MOB:  BOJHAsl,  HA3€MHO-BO3IyIlIHAs, IIOYBEHHAs,  BHYTPHOPraHU3MEHHAs.
DKOJIOrn4ecKkue Okonornyeckue ¢aktopsl. Kraccudukanus sKomoruyeckux (GaxTopoB: aOMOTHYECKHE,
(bakTopsI OumoTnueckue W aHTpomoreHHele.  JleiicTBMe  SKojormueckux  (aKTOpOB  Ha
Oopranm3MbL. AOHOTHYECKUE (DAKTOPHI: CBET, TEMIEpaTypa, BIAKHOCTh. DOTOMEPUOAU3M.
[IpucnocoOneHust OpraHu3MoOB K ACHCTBUIO abnOoTHYeCKHX (PakTopoB. bruosorudeckue puTMsl. OK-01, OK-02,
buotnueckue dakropsl. Buasl OnoTHYECKHX B3aUMOJCHCTBUIN: KOHKYPEHLUS, XUIITHUIECTBO. OK-04, OK-07
[TapazutusMm, MyTyan3Mm, KOMMEHCTU3M (KBapTHPAHCTBO, HaXJI€OHMUECTBO), aMEHCAIU3M,
HeUTpanu3M. 3HaueHHe OMOTHYECKHUX B3aUMOJICHCTBUU ISl CYNIECTBOBAHHUS OPraHU3MOB B
MIPUPOIHBIX COOOIISCTBAX
Tema 8.2. Cojiepkanrie yueOHOro MaTepuaia 1
DKOJIOTHYecKue 49 DKOJOTHYECKHE XapaKTEPUCTHKU Tomysaiud. OCHOBHBIE IMOKa3aTeIH TOIMYJISIUN:
XapaKTePUCTHKHU YHUCIIEHHOCTh, TUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTh, IMPHUPOCT, Murpanus. J(mHaMuka
MOMYJISIUN YUCJICHHOCTH MOMYJISIMH B €€ PETyJIsIns
50 [IpakTryeckoe 3aHsITHE 1
Ne 11 «Ymenue nenath moACYET MIOTHOCTH MOMYJISIIUI pa3HBIX BUJIOB PACTEHUID)
Paznen 9. CooluiecTBa M 3K0JIOrHYECKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. | Coneprkanne yu4eOHOT0 MaTepraa 1 OK-04, OK-07
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Coo0mecTBa
OpraHu3MOB,
HKOCUCTEMBI

51 Coo0mectBo opranu3mMoB — OwoneHo3. CTpykTypsl OuOIIEHO3a: BHJOBasd,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumeBas). Buasl-momuHaHThL. CBsI3U B OMOIIEHO3E.
DKOJOTHYECKHEe CHCTeMBbI (9KocucTembl). [loHsTHE 00 »dKOcWcTeMe W OHOreoleHO3e.
OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOIYLEHThl, KOHCYMEHTBI, pPEIYyLICHTHI.
KpyroBopoT BemiecTB W MOTOK 3HEPTHHM B dKocHcTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE TMOKa3aTeld HKOCHUCTEMBI: OHMoMmacca,
MPOAYKLHUSA. DKOJOTHUECKUE MHPAMHJIBL: MPOAYKINHU, YUCIEHHOCTH, OMomacchl. CBoicTBa
9KOCUCTEM: YCTOWYMBOCTb, caMOperyisius, pazputue. Cykueccus

Tema 9.2.
[Tpupoausie
3KOCHUCTEMBI

Cojiepkanrie yueOHOro MaTepuaia

52 IlpupoaHble 3IKOCHCTEMBI. DKOCHUCTEMBI PEK W 03€p. DKOCUCTEMA XBOWHOTO WIH
HIUPOKOJIUCTBEHHOTO neca. AHTpOTNIOTEHHBIE 9KOCHUCTEMBI. ATpPO3KOCHCTEMBI.
Ypboskocuctembl. buonormueckoe U XO34MCTBEHHOE 3HAUYEHHE AarpodKOCHUCTEM U
yp6o3kocuctemM. buopasznooOpaszue kak (akTop ycToWduMBOCTH 3KocucTeM. CoxpaHEeHHE
OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

Tema 9.3.
buocdepa —
riobanbHas

IKOCHCTEMA 3eMITH

Cojepkanne yaeOHOT0 MaTepuaia

53 Yuenue B. 1. Bepuazackoro o 6uocdepe. ['panutisl, coctas u cTpykTypa Ouochepst. XKusoe
BemectBO W ero ¢yHkuuu. OcoOeHHOCTH Omocdepsl Kak TI00aTbHONH JKOCHCTEMBI.
JluHamuyeckoe paBHOBecMe M oOpaTHas cBsi3b B Ouocepe. KpyroBopoTsl Bemiects u
OMOTCOXMMHUYCCKHE IHKJIBI DJIEMEHTOB (yIyiepoja, a3oTa). 30HAIBHOCTh OHOChephl.
OcCHOBHBIE OMOMBI CYIIN

Tema 9.4.
Bnusuue
AHTPOITOTEHHBIX
¢daxTOpOB Ha

ouochepy

HpOd)eCCI/IOHaJ'II)HO OPUCHTHPOBAHHOC COACPKAHUC (couepmaﬂne IMPHUKJIAJTHOI0 MO}Iy.]'lﬂ)

54-55 UYenoseuectBo B Ouocepe 3eminu. AHTPONOreHHbIE M3MEHEHHs B Ouocdepe.
['moGanpHBIe 3KONOTHYECKHE TMPoOsieMbl. COCYIIECTBOBAHUE NPHPOABI M YEIOBEUECTBA.
Coxpanenue OuopasHooOpa3us Kak OCHOBa ycroWuumBocTH Ouocdepbl. OcHoBa
PaLMOHAIBHOTO YIPABJICHHUS MPUPOJHBIMU PECYpCAMHU M UX HUCIOJIb30BaHUE. [OCTHKEHUS
OMOJIOTUHU U OXPaHA MPUPOJIBI

56-57 IlpakTudeckoe 3aHATHE

Ne 12 « YMmenue onpenenars 0TX0bl IPOU3BOACTBA»

Tema 9.5.
BnusiHue conmanbHo-
IKOJIOTHYECKUX
¢dbakTopoB Ha
3/I0pOBbE YEJIOBEKA

IIpodeccuoHabHO OPUEHTHPOBAHHOE CO/lep:KaHue (co/iepsKaHue MPUKJIATHOT0 MOYJIA)

58-59 3nopoBbe u ero cocrasisomue. PakTopsl, MOJI0KUTEIBHO U OTPULIATENIBHO BIUAIOIINE
Ha OpraHm3M uyenoBeka. [IpoOiiemMa TEXHOTEHHBIX BO3JEHCTBHH Ha 3/I0pOBBE YEIOBEKA
(37eKTpOMarHUTHBIE T1I0JI, OBITOBAas XUMHs, H30BITOUYHBIE ILIYMbI, pagvalus U T.IL.).
Apanranysi  opraHu3Ma  4ejoBeKa K ¢akropaMm OoKpykaromed cpensl.  [TpuHIMIBI

1IK- 4.1
IIK—4.5
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(dbopmupoBaHus 3A0poBhecOeperaromero nopeaeHus. Ousnueckasi akTUBHOCTh U 37I0POBBE.
bruoxuMuyeckue acekThl pallMOHAIBHOTO MUTAHUS

60 JlabGopaTopHble 3aHATHS

Ne 3 «Onpenenenne yMCTBEHHON pabOTOCTIOCOOHOCTH

Pa3znen 10. Cesekniusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH

=}

Tema 10.1.
Cenexuus
KaK HayKa U IpoIiecc

CozeprkaHne yueOHOro MaTepHrajia

61-62 Cenekius Kak HayKa U Mpouecc. 3apoKICHUE CEJIIEKIUH U JOMeCTUKanusa. Ydyenue H.
. BaBunoBa 0 neHTpax MHOrooOpas3us U MPOUCXOXKJICHHS KyJIbTypHBIX pacTeHuil. LIeHTpsI
MIPOUCXOXKACHUS JIOMalIHUX XUBOTHBIX. Coprt, mopoaa, mramMm. COBpPEMEHHBIE METObI
CEIEKIUU. Maccosblit
W WHJIUBUIYaJbHBIM OTOOpPHI B CENIEKIIMM pPACTEHUH M KUBOTHBIX. OIllEHKa HKCTEpbepa.
bnuskoponcTBeHHOE cKpemnBaHue — MHOpuAMHT. Yucras nuHUs. CKpelMBaHUE YHCTBIX
nuHui. ['eteposuc, unm rubpuanas cuia. HepoacTBeHHOe cKpellMBaHHWE — ayTOpPHAMHT.
Otnanénnas rubpugmzanms M e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 M MOJy4YeHHE
MTOJIMIIOUIOB. JIOCTHKEHUS CENEKIINN PACTEHUH, )KMBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBBI
OUOTEXHOJIOTHHA

63-64 buortexHoyorus Kak OTpacib INPOU3BOACTBA. ['€HHas MH)KEHEpHs. JTalbl CO3JaHUS
pexkomOunantHoi JIHK m Tpancrennsix opranm3moB. Kinerounas wmxeHepus. Knetounsie
KYJbTYPBI. MukpoknoHanbHOE pa3MHOXKEHHE pacTeHHil. KiionupoBanue
BBICOKOIIPOTYKTUBHBIX CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE M STUYECKHE
po6aembl. MO — reHeTH4eCKH MOJU(PHUIUPOBAHHBIC OPraHU3MbI

Tema 10.3.
buorexnonoruun
B JKHU3HM | npodeccun

IIpodeccuoHAILHO OPUEHTHPOBAHHOE COlePKAHUE (CoAepKaHue TPUKJIAJTHOT0 MOYJIs1)

65-66 OcHOBHBIC HAaNpaBJIEHUS COBPEMEHHOW OMOTEXHOJIOTMH B MPO(pEeCCHOHATBEHON
JeATeNIFHOCTH 4enoBeka. Meroasl OnoTexHomorud. OOBEKTHI OMOTEXHOJIOTHH. JTHKA
OMOTEXHOJIOTMYECKUX

M TCHEeTHYECKHX OSKCIepUMEHTOB. IlpaBuna momcka ¥ aHamm3a OMOIKOJIOTMYECKOM
uHpopMaIuu

U3 pa3IMYHBIX UCTOYHHMKOB (Hay4Has M y4eOHO-Hay4Has JIUTEpPaTypa, CPEICTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U ApyTrHe)

HpaKTI/IHCCKOG 3aHATHUC

67-68 Ne 13 Keiicbl Ha aHanu3 uWHGOPMAIMM O HAYYHBIX MJOCTIDKEHHSIX B 00JacTu
TeHETHYECKUX TEXHOJIOTUH, KIIETOYHOH HH)KCHEPHH, MTUILEBBIX OMOTEXHOJIOTHH.

Ne 14 3ammra kelica: mpeIcTaBICHHE pE3yJIbTAaTOB pELIECHUS KEWCOB (BBICTYIUIEHUE C
MIPE3CHTAIINECH )

OK-01, OK-02,
OK-04, OK-07
IIK - 4.1
IIK — 4.5

26




Paznen 11. Pemenue keiicoB B 00;1acTH OHMOTEXHOJIOT Ui 2
Tema 11.1.1. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE CO/IepP:KaHue (co/iep:KaHue MPUKJIATHOT0 MO1YJIA) 1
buotexHonoruun 69 PazBuTHE MPOMBIIIJIEHHON OMOTEXHOJIOTHI M €€ IPUMEHEHHUE B KU3HH YeJIOBEKa, IIOUCK 1
B ITPOMBIIIIJICHHOCTH
aHaM3 WHQPOPMAIMK U3 Pa3IUYHBIX UCTOYHUKOB (Hay4Has U ydeOHO-HayuyHas JUTepaTypa,
CpeACcTBa MaccoBOi MHPOpPMALUH, ceTh IHTEpHET 1 ApyTrHue) OK-01, OK-02,
7011 1 OK-04, OK-07
AKTUYECKHE 3aHATUS
P TIK — 4.1
Ne 15 Keiicol Ha aHain3 HH(GOPMAIK O pa3BUTHH MPOMBIIIICHHOM OMOTEXHOJIOTUH (110 MUHU- IIK - 4.5.
rpynmnam).
Ne 16 3amura Keiica: mpeACTaBICHUE PE3YIbTATOB PEIICHUS KEWCOB (BBICTYIUICHHE C
pe3eHTaIHe)
71-72 IIpome:xxkyTouHasi arrectanus (qudpepeHIMpOBaHHbBIN 3a4eT) B BUJC TCCTUPOBAHMS 2
Bcero: 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI TIUCHUITINHBI

3.1. MaTepuajiIbHO-TeXHHYECKOE OOecreyeHne

Peanu3zanus nporpaMmbl JUCHUILTUHBI TpeOyeT Hanuuus yueoHoro kabunera Xumust 1 buonorus

Ne 304.

O6opynoBanne ydeOHOro kabOuHera: HacTeHHBIE CTEHIBI TOCTOSHHOW JKcro3unuu «Pa3Butne
pacTUTEeNbHOrO Mupa», «Pa3BUTHE >KUBOTHOTO MHpPa», « YPOBHH OpraHM3allld >XKMBOH MPUPOIBIY,
«Jkouorus Ypanay.

Y4eOHbIe HATIISTHBIC TOCOOHS:

- Ha0op TabIUI] IO OMOJIOTHH;

- Habop «IlopTpeThl yueHbIX — OMOJIOTOBY;

- KOJUIEKITUH.

Pa3pa0boTku mpakTUYecKux 1 Ja00paTOPHBIX padoT.

Pa3paboTku 3aHATHI U1 CaMOCTOSATENBHON pabOThl 00YYaOIINXCS.

TCO: HOYTOYK, BUAECOIPOEKTOP.

O6opynoBanue:

Pabouee mecto nenarora:

CTOJ, CTyJ, IIOCKa, O9KpaH, nepxareinw st Ttadmun, Tym6a mis TCO, mynsT yrpaBieHHS,
OaKkTepuIIUAHAS TaMIIa.

Pabouee mecto oOyuaromerocs:

cron — 15,

cTynbs — 30.

3.2. UndopmannoHHoe obecniedyeHne 00yueHHs NMepevyeHb PeKOMeHAyeMbIX y4eOHbIX U3JaHUid,
HHTEPHET PeCypcoB, JONMOJTHUTEIbLHOH JIUTEPaTypPhbl

JJ1s1 CTy1eHTOB:
1.  buonorus: 10 kmacc: 6a30BbIil ypoBeHb: yueOHuk / [laceunuk B.B., Kamenckuit A.A., Py6mos

AM. u np.; nox pex. [laceunuka B.B. — Mocksa, [IpocBemienue, 2025;
2. buonorus: 11 knacc: 6a30Bblii ypoBeHb: yueOnuk / [Taceunuk B.B., Kamenckuii A.A., Py6uoB

AM. u np.; nox pen. Ilaceunuka B.B. — Mocksa, [Ipocsewienue, 2025.

Juis1 npenogaBareJieii:

006 oOpazoBanuu B Poccuiickoit @enepanuu: denep. 3akoH ot 29.12. 2012 Ne 273-®d3 (B pen.
®enepanbHbix 3aKk0HOB OT 07.05.2013 Ne 99-D3, o1 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-D3,
ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-03, ot 03.02.2014 Ne 11-d3, ot 03.02.2014 Neo 15-
®3, or 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-®d3, ¢ m3m.,
BHeceHHbIMH DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-@3, B pen. ot 03.07.2016, ¢ usm. ot
19.12.2016.)

HNuTepHer-pecypcebl
www.sbio.info (Best 6uonorus. CoBpeMeHHasi OMOJIOTHsI, CTaThU, HOBOCTH, OMOIHOTEKA).
www.window.edu.ru (EgmHoe okHO mocTyma K oOpa3oBaTelbHBIM pecypcam HMHTepHeTa 10
ouosiorum).
www.Sballov.ru/test (Tect st aOUTYpPHUEHTOB MO BCEMY IIKOIBHOMY KypCy OMOJIOTHH).
www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAITMOHHBIE BAKTOPUHBI IO OMOJIOTHH — SKOJIOTUH
Ha cepBepe BopoHekCcKoro yHUBEpCUTETA).
www.biology.ru (buonorust B8 OTkpbiToM Kojutemke. CalT COOEpXKHUT SJICKTPOHHBIM Y4eOHUK I10
ouonorun, On-line TecTsl).
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www.informika.ru (3nekTpoHHBINA y4eOHUK, OOJIBIION CIIMCOK HHTEPHET-PECYPCOB).

www.nre.edu.ru (buonorudeckas kaptuHa Mupa. Pazen KoMnbloTepHOTo y4eOHHKA, pa3pab0oTaHHOTO
B MOCKOBCKOM T'OCYJapCTBEHHOM OTKPHITOM YHUBEPCUTETE).

www.nature.ok.ru (Peakue n ucuesaromue XxuBOTHbIE Poccnr — mpoekT DKOJOTUYECKOTro IIEHTpa
MI'Y um. M. B. JlomoHOoCcOBa).

www.kozlenkoa.narod.ru (J1j1s1 T€X, KTO YUYUTCSI CaM ¥ YYUT APYTUX; OYHO M TUCTAHIIMOHHO, OMOJIOTHH,
XUMHH, APYTUM TIPEIMETaM).

www.schoolcity.by (buonorus B Borpocax u oTBeTax).

www.bril2002.narod.ru (buomorus nans mkonbHUKOB. KpaTkasi, KOMIAKTHas, HO JOCTaTOYHO
noipoOHas uHpopmaius no paszaenam: «O06mas Guonorus», «botanuka», «30010rus», «HenoBek»).

4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMUS OBIIIEOEPA30OBATEJIBHOM
JUCIUIIVIMHbI

KoHTpoib 1 olleHKa pe3ynabTaToB OOyuYeHHUsl OCYIIECTBISETCS IMperojaBaTelieM B IMpoiecce
MPOBEJICHUS TIPAKTHYECKUX 3aHATUN U Ja00paTOPHBIX pabOT, TECTUPOBAHUS, & TAK)KE BBITIOTHEHHUS
00yJaromuMucs HWHIAUBUAYAJIbHBIX 3aJaHHM, MPOEKTOB, HCCIeAOBaHW. PesynbpTaThl 00yueHUs
OTPENETISAIOT, YTO O00ydYaromuecs MOJDKHBI 3HATh, MMOHUMATh W JIEMOHCTPUPOBATH IO 3aBEPIICHUU
W3YYECHUS] TUCIUTUINHBI.

Jns GopmupoBaHuUsi, KOHTPOJII U OLCHKH PE3YJIbTATOB OCBOCHHS YYEOHON JMCHUILIMHBI
UCIIONIB3YETCSl CHUCTEMa OILEHOYHBIX MEPONPUSTHUN, MPEICTaBISAIONas cO00 KOMILIEKC y4eOHBIX
MEPOIPHITHIA, COTJIACOBAHHBIX C pe3yJbTaTamMu 00ydeHus u chopmyaupoBaHHBIX ¢ yuyeToM OI'OC
COO (mpeametHbie pe3yabTaThl o gucuumuinie) u I'OC CIIO0.

M

Ob6mas/npodeccuonanbHast Paszjnen/Tema Tun OLEHOYHBIX

KOMIIETCHIUA MEpoONpUuATUs

OK 01. Bseibupate crnoco6sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cysxaeHue o Borpocam

Pt L M 14351-54,61-63,7.1-7.3, | ol
npogeccuoHaTbHON Pazpabotka riioccapus
NEATCIIbHOCTH TPUMEHHUTEIbHO | 8.1, 8.2, 9.1-9.3, | 3amoyiHeHWe  CpPaBHUTEIBHBIX
K Pa3JIMYHBIM KOHTEKCTaM 9.4TT-ofc, 9.5M-o/c, 10.1, TabIHIL

TectupoBanue

10.2, 10.311-0/c, 11.111-0/c | YcrHsIit onpoc

JIMKTaHT Ha HCHOJIb30BAHUE
apryMEeHTOB, OHMOJOTHYECKOMN
TEPMHHOJIOTHH W CUMBOJIUKH
NunuBunyansHas
camocTosTelbHas paboTa
[IpencraBnenne  pe3ynbTaTOB
MPaKTUYECKHUX padoT
KoHnTponbHbIe paboThI

3ammTa TBOpYECKUX paboT

3amuTa WHANBUIYaIbHBIX
MIPOEKTOB
Brinonnenune 3aJaHui
MMPOMEIKYTOTHOMN aTTECTAINH
OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi JUCKycCuUs 10
COBPEMEHHBIC CPENCTBA | 41 43 5154 61-63. 7.1 | BOPOCAM JeKIHHI
MIOKCKa, aHaJIn3a ’ ’ ’ PazpaboTka MEHTaIbHON KapThl
u uaTepnperammu | 7.3, 8.1, 8.2, 9.1-9.3,| B MuHM rpynmax
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nH(popManuy, 9.4I1-0/c, 9.5I1-o/c, 10.1, | Beimoanenue u 3amura

u nH(pOpMaITMOHHBIE 10.2, 10.31-0/c, 11.1TT-0/c 71a00paTOPHBIX padoT

TEXHOJOTUU [JIs1 BBIIIOJITHCHUA HpeI[CTaBJICHI/Ie PE3YJIbLTATOB

3a/1a4 npodeccuoHaIbHON MPaKTHYECKUX padoT

ACATCIIbHOCTHU HpeI[CTaBJICHI/Ie YCTHBIX
COOOIIIEHUH C Mpe3eHTaIUEH,
NOATOTOBJICHHBIX 1O MCPCUYHIO
HCTOYHUKOB,
PCKOMCHIOBAHHBIX
MIperoIaBaTesieM

OK 04. O¢dexrtuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxaeHue 1Mo BOIpocam

BSaHMOHCﬁCTBOBaTB n pa60TaTB
B KOJUICKTUBC U KOMaH/IC

43,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5II-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

JEeKLHUU

IIpencraBnenue  pe3ysbTaToB
IPaKTUYECKUX padoT

3amra TBOpUECKUX padoT
3amura WH/IMBUYaJIbHBIX
IIPOEKTOB

OK 07. CopeiicTBOBaThH
COXpaHEHUIO OKpY’KaroIeu
cpenbl, pecypcocOepeKeHuIO,
MIPUMEHSITh 3HAHUS
o0  M3MEHEHUWH  KJIMMaTa,
MIPUHIIATIBI OepeKIIMBOTO
MPOU3BOACTBA,  3(deKTUBHO
JIEHCTBOBATH

B qu3BLIqaﬁHBIX CUTyalusax

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-54,6.1-6.3, 7.1-
73, 8.1, 82, 9.193,
9.4I1-o/c, 9.5II-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

Ob6cysxaeHue o Borpocam
JEKIUU

Pazpabotka rioccapus
3anojgHeHHe  CPaBHUTENBHBIX
Ta0IUI]

TecTtupoBanue

YeTHBI o1poc

JIMKTaHT Ha HCHOJIb30BAHUE
apryMeHTOB, OHOJOrMYECKON
TEPMHUHOJIOTMH U CUMBOJIUKH
NunuBunyansHas
camocTosiTelbHas paboTa
[IpencraBnenue  pe3yJbTaToOB
MIPaKTUYECKHUX padoT
KonTtpomnbHbie paboThl

3amuTa TBOpUYECKUX paboT
3amura WH/IMBUYaIbHBIX
MIPOEKTOB

BrinmonHenue 3aganuii
MIPOMEXYTOYHOM aTTecTaluu

IIK 3.2.

OO6cnyx)uBath 000pyJIOBaHUE C
ABTOMAaTHUYCCKUM
peryinupoBaHUEM
TEXHOJIOTHIECKOTO
K 4.5.
OO6cnyxuBanue
TEXHOJIOTHUYCCKOI'O
000pyI0BaHUS C NMEKTPOHHBIMH
CXeMaMHU yIpPaBICHUS

nporiecca

Temsr 9.4, 9.5, 10.3, 11.1.

becena no nuzyyeHHomy
MaTtepuany
TectupoBanue
NunuBuayanbHas
caMmocCToOsTeNbHas paboTa
3amuTa Kencos
IIpenocraBnenne
1a00paTOPHBIX U
MPAKTUYECKUX paboT
OO6cyxeHue o Bonpocam
JEKIHUU
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5. KPUTEPUU OLHEHOK

Wcxons U3 NOCTaBICHHOM 1IEJU U BO3PACTHBIX BO3MOXHOCTEH CTYJIEHTOB, HEOOXOJIUMO YUUTHIBATH:

- IPaBUJIILHOCTh U OCO3HAHHOCTh M3JIOKEHUSI COACPIKAHUSA, TIOJI HOTY PACKPBITHSI TTOHSATUH, TOYHOCTD
ynoTpeOIeHUs] HayYHbIX TEPMUHOB;

- cTeneHb CPOPMUPOBAHHOCTH MHTEIIEKTYaIbHBIX U 00111ey4e0HbIX YMEHU!

- CAMOCTOSITEJILbHOCTh OTBETA;

- PE€YEBYIO TPAMOTHOCTH U JIOTHYECKYO TTOCIICIOBATEILHOCTh OTBETA.

OTMeTKa «5»:

- TIOJIHO PaCKPBITO COJIEpKaHUE MaTepHralia B 00beMe MporpaMMbl U y4eOHHUKa,

- YETKO U MPaBUJIBHO JIaHbI ONPEECICHHS U PACKPBITO COAEPKAHUE MMOHSATUH;

- BEpPHO, UCIOJIb30BaHbl HAYYHbIE TEPMUHBI;

- ISl JOKA3aTeIbCTBA UCIIOIb30BaHbI PA3IMUHbIE YMEHUS, BBl BOJII M3 HAOIIOACHHUI U OIBITOB;

- OTBET CaMOCTOSITEIHHBIN, NCIIOIH30BAHbI paHee MPUOOPETEHHBIE 3HAHMUSI.

OtMmeTKa «4»:

- PaACKpBITO OCHOBHOE COJIEp)KaHHE MaTepuaa;

- B OCHOBHOM NIPaBUJILHO JaHBI OTIPEIeNICHUs] TOHATUN U UCTIOIb30BaHbl HAYYHBIE TEPMUHBI;

- OTBET CaMOCTOSTCIIbHEII;

- OIpeeNICHHs] TIOHITUI HEMOJIHbIE, AOMYIIEeHbl HE3HAUUTENIbHbIE HAPYIICHUs TOCIE0BATEIbHOCTH
W3TIOKEHUs, HEOONbIINEe HETOYHOCTH MPHU UCTOIH30BAHWU HAYYHBIX TEPMHHOB WJIM B BBIBOJAX M
00001eHHAX 13 HAOIIOACHHI U OIBITOB.

OtmMmeTKa «3»:

- YCBOGHO OCHOBHOE COJIepKaHUE€ y4eOHOro marepuaja, HO M3JI0KEHO (pparMeHTapHO, HE BCerjaa
MOCJIENOBATENILHO;

- OIIpE/ICNICHUS IMOHATUIA HEIOCTATOYHO YETKHE;

- HE HCIOJIb30BaHbI B KAUECTBE JOKA3aTEIbCTBA BEIBOIbI M 0000IIEHUS U3 HAOIIOACHUIN U ONBITOB HIIN
JIOTTYIICHBI OITUOKH MPU MX U3JI0KEHUH:

- JIOMYIIEHBI OMIMOKM W HETOYHOCTH B HCIIOJIb30BAHMHM HAYYHOW TEPMHUHOJIOTUH, OINPEACICHUN
MMOHSTHH.

OtMmeTKa «2»:

- OCHOBHOE COJIep KaHue y4eOHOro MaTepualia He PaCKPBITO:

- HE JIaHbI OTBETHI HA BCIIOMOTATEIILHBIE BOTIPOCKHI YUUTEIS;

- IOMYIIEHBI TPyObIe OMMOKK B ONPECIICHUH MIOHIATHIA, PH UCIIOJIb30BAHUH TEPMHUHOJIOTHH.
OtMmeTKa «1»:

- OTBET Ha BOIPOC HE JIaH.

KPUTEPUU OLLEHKU ITMCbMEHHBIX PABOT
OTtmMmeTKa «5»:
- OTBET MOJHBINA U TPaBUJIBHBIN, BO3MOKHA HECYIIIECTBEHHAS OIIMOKA
OtMmeTKa «4»:
- OTBET HETIOJHBINA WJIU JOMYIICHO He 0oJiee 2-X HECYIIECTBEHHBIX OIMHUOOK.
OtMeTKa «3»:
- pa®oTa BBHITIOJTHEHA HE MEHEE YeM Ha MOJIOBUHY, AOMYIIIEHA OJHA CYIIECTBEHHAs OIHOKa U MPU 3TOM
JIBE-TPU HECYILIECTBEHHbIE
OTMeTKa «2»:
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- pa60Ta BBIITOJIHCHA MCHBIIC, YCM HaA IMMOJIOBUHY WJIM COACPIKUT HCCKOJIBKO CYIICCTBCHHBIX OIIMOOK

KPUTEPUUM OUEHKU BBITTOJIHEHW A [TIPAKTUYECKUX U JIABOPATOPHBIX PABOT

Ouenka "5" craBUTCS, €CIIM CTYICHT:

1. IpaBUIIBHO ONPEAEIIHII 1IeJIb OIIbITA;

2. BBIMOJHWI pabOTy B TMOJHOM O0BeME C COOJIOAEHHMEM HEOOXOIMMOM IOCie0BaTEIbHOCTH
IIPOBE/ICHUS ONBITOB U U3MEPEHUIA;

3. caMOCTOATENBHO U PALMOHAIBHO BBIOPA M MOJITOTOBUII JJIS ONBITa HEOOXOAMMOe 000pYyI0BaHUE,
BCE OIIBITHI MMPOBEJ B YCIOBUSX U PEKUMAX, 00ECTICUNBAIONINX MTOTYYSHHE PE3YIbTaTOB U BHIBOJIOB C
HanOOJIbIIIEH TOYHOCTBIO;

4. HayyHO TPAMOTHO, JIOTMYHO OMHCaJ HaONoIeHus U CcPOpMYyJIUPOBaJ BHIBOJABI W3 OMbITa. B
IPEJCTaBICHHOM OTYEeTE€ NPAaBUIBHO W AKKYpaTHO BBINOJIHMI BCE 3alMCH, TaOJIUIbl, PUCYHKH,
4epTeku, rpauKy, BBIYMCICHNS U CLIeNIall BBIBOJBI;

5. IpaBWJIBHO BBIMOJIHMJI aHAJIN3 MOTPEUTHOCTEH.

6. TPOSIBIIIET OPraHU3allMOHHO-TPYJOBble yMEHHs (TMOAJEpKUBAET YHCTOTY pabodero mecra M
MOPS/IOK Ha CTOJIe, SKOHOMHO HCIIONIb3YET PACXOJHBIC MaTEPUAIIbI).

7. SKCHEPUMEHT OCYIIECTBIISIET MO TUIAaHy C yYeTOM TEXHUKH Oe30MacHOCTH M MpaBMJI paboThHI C
MarepuasamMu U 000pyJ0BaHUEM.

Ouenka "4" cTaBUTCS, €CJIM CTYACHT BBIMOTHUI TpeOOBaHUs K orleHke "5" Ho:

. OIIBIT IPOBOJIMJI B YCIIOBUSX, HE 00ECIIEUNBAIOLINX 10CTaTOYHON TOYHOCTH U3MEPEHUI];

. WK OBUIO JOMYILEHO ABA-TPU HEJl0UeTa;

. WK He GoJiee 01HOM HerpyOoii OIMOKM M OJTHOTO HEJAO0YeTa.

. WJIN SKCTIIEPUMEHT MPOBEJIEH HE TOJIHOCTHIO;

DN R W N =

. WM B ONTUCAaHWH HAOJIOICHUI U3 OTBITA IOMYCTUJI HETOUHOCTH, BBIBOJIBI C/IENIaT HETIOTHBIE.
Ouenka "3" cTaBUTCS, €CJIM CTYACHT:

1. mpaBUIBHO OTpENEeNHy IeNb ONbITa: PaboTy BBHINMOJHSAET MPABMIBHO HE MEHEE YeM HaloJIOBUHY,
OJIHaKO OOBEM BBITIOJTHCHHONW YacTH TAaKOB, YTO IO3BOJIACT IMOJYYHUTH MPABWIBHBIC PE3yJIbTaThl U
BBIBOJIBI 10 OCHOBHBIM, ITPHHIIAITAATHHO BAYKHBIM 33J1a4aM PaOOThI:

2. uam nmoaoop o0opyAoBaHUS, 0OBEKTOB, MATEPUAJIOB, a TAK)Ke paOOThI TIO HAYaTy OMbBITA TPOBEI C
MOMOIUIBIO YUYHUTENS; WM B XOJIe MPOBEACHUS OINbITA U M3MEPEHUH ObUIM JOMYIIEHBI OLIUOKU B
OMHCAaHUU HAOMOIeHUH, POPMYTUPOBAHUU BBIBOJIOB:

3. ONBIT MPOBOAWIICA B HEPAIMOHATBHBIX YCIOBUSAX, YTO TMPUBENO K MOIYYECHHUIO PE3yJIhTAaTOB C
OO0JIbIIIeH MOTPEITHOCTHIO: WIIM B OTYETE OBLIM IOMYIIEHBI B O0IIEH CII0KHOCTH He O0J1ee IBYX OIUO0K
(B 3ammcsX €IWHUIl, HW3MEPEHUSX, B BBIUMCICHHSX, rpadukax, TaOIUIAX, cxemaxX, aHallu3e
MOTPEITHOCTeH U T.J.) HE NMPUHIMITHAILHOTO IS JaHHOW pa0OoThI XapakTepa, HO MOBJIHUSABIINX HA
pe3yJIbTaT BITOJIHEHHS;, MIIH HE BBITIOJHEH COBCEM HITH BBITIOJTHEH HEBEPHO aHAJIN3 TIOTPEITHOCTEH;
4. nomyckaetr rpyOyro omuOKy B XOjA€ JKCIepuMeHTa (B 0O0BsICHEHWH, B opopMieHUU padOThI, B
coOI0ICHUH MPABUJI TEXHUKH 0€30MacCHOCTH MpU paboTe ¢ MaTepuagamMu U 000pyA0BaHUEM ), KOTOpast
UCIIPABIISETCS IO TPeOOBAHUIO Mo aBaTes.

Ouenka "2" cTaBUTCS, €CIIU CTYACHT:

1. HEe ompenenuyi CaMOCTOSITETTFHO IIe]Ib OIBITA; BBIMOJHUI PabOTy HE MOJHOCTHIO, HE TOJATOTOBHII
HY>KHOe 000py/I0BaHHE U 00BEM BBITIOJHEHHOW YacTH pabOThI HE MO3BOJIET CAENATh MPABHIBHBIX
BEIBOJIOB;

2. WM ONBITHI, U3MEPEHUS, BEIYUCIICHHUS, HAOIOICHHS POU3BOIMINCH HETPABUIIHHO;
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3. unu B xoae paboThl U B OTYETE OOHAPYKMIIUCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUCHHBIE B
TpeOOBaHUAX K OLIEHKE «3»;

4. momyckaet aBe (1 Oosee) TpyObie OMMOKK B XOJE IKCIIEPUMEHTA, B 00BICHEHUH, B OOPMIICHHH
paboThl, B COOIIOACHUN MPABUII TEXHUKH O€30MaCHOCTH IIPU paboTe ¢ BellecTBAMU U 000pyA0BaHUEM,
KOTOpBIE HE MOKET 5. UCIPABUTH Jake N0 TPeOOBaHUIO IPENOAaBaTeIsl.

Ouenka "1" cTaBUTCS, €CIU CTYACHT:

1. HOTHOCTBIO HE cyMeN HadyaTh U 0(OPMUTH OIBIT; HE BBIMOJIHSAET paboOTy; MOKA3bIBAET OTCYTCTBUE
HKCIEPUMEHTAIBHBIX YMEHUI; He cOOI0Aan Ui rpyoo Hapymiain TpeOoBaHUs O€30M1aCHOCTH TPYAA.

KPUTEPUU OLIEHKU TECTUPOBAHUA

TecT onieHNBaeTCs caeayOUUM 00pa3oM

Onenka «5» — 85-100% npaBUIIBHBIX OTBETOB HA BOIIPOCHI;
Ouenka «4» — 70-84% npaBUIIbHBIX OTBETOB HA BOIIPOCHI;
Onenka «3» — 50-69% npaBUIBHBIX OTBETOB HA BOIIPOCHI;
Onenka «2» — 0-49% npaBUIBHBIX OTBETOB Ha BOIPOCHI.

Tembl HHANBUIYAJTBHBIX POEKTOB:
v KrnerouHas Teopusi CTpOEHHUsI OpraHu3MOB. VICTOpHs U COBpEMEHHOE COCTOSTHUE.
HacnencTeennas nundopmanus u rnepeava €€ u3 moKoJICHUs B TIOKOJICHHUE.
JpamaTudeckre CTpaHUIIbl B HCTOPUHU PA3BUTHSI T€HETHUKH.
Ycnexu COBpeMEHHOM IeHETHKH B MEIMIIMHE M 37]PaBOOXPAHCHHH.
Uctopus pa3Butus 3BOTONMMOHHBIX uaen 1o Y.J/{apBuHa.
«Cucrema nipupoas» K.JlunHes u ee 3HaueHue 11l pa3BUTHS OMOJIOTHH.
CoBpeMeHHbIE TPEICTABICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSIX 3BOJIIOLUH.
CoBpeMeHHbIE MPECTABICHUS O 3apOKIACHUM XU3HHU. PaccMOTpeHHe M OIEHKa Pa3Iu4HbIX

AU N O N NN

TUIIOTE3 IPOUCXOXKICHUS
CoBpeMeHHBII1 3Tan pa3BUTHA YenosedecTBa. Yenoseueckue pacsl. OacHOCTb pacu3Ma.
v' BosznelicTBue 4eloBEeKa Ha MPUPOLY HA pPa3IMYHBIX JTallax pPa3BUTHUS YEJIOBEYECKOTO

<\

oOmiecTBa.
v BnusiHue okpyskaromiel cpeibl U ee 3arpsi3HeHHs Ha pa3BUTHE OPraHU3MOB.
v BnusiHue KypeHwusl, ynoTpeOaeHHs alKoroisi i HAapKOTHKOB POAUTENSAMU Ha SMOPHOHAIBHOE
pa3BuTHE peOCHKA.
v BurtamuHsbl, pepMeHThI, TOPMOHBI U UX POJIb B opranu3Mme. HapyieHus npu ux HeJ0CTaTKe U
U30BITKE.
[TpuunHBI ¥ TpaHULBl YCTOMYMBOCTU OHOC(hEPHI K BO3AEHCTBUIO AE€ATEIbHOCTH JIIOIEH.
buoneHo3b! (3KOCUCTEMBI) Pa3HOTO YPOBHS U UX CONOJYMHEHHOCTb B INI00AJIbHON 3KOCHCTEME
— ouocpepe.
BunoBoe u skonoruueckoe pasHooOpa3ue OMOLEHO3a KaK OCHOBA €r0 YCTOHYHUBOCTH.

<X

IToBrilICHUE MNPOAYKTHUBHOCTHU (bOTOCI/IHTe3a B HCKYCCTBCHHBIX 3KOJIOTHYCCKUX CUCTCMaAX.
Pa3au4yHbIe KOJTOrH4ECKHe nupaMuJibl 1 COOTHOHICHUS OPraHU3MOB Ha KaXXOgoh ux CTYIICHH.
HyTI/I MOBBIIICHHS OMOJIOTHYCCKOM MNPOAYKTUBHOCTU B HCKYCCTBCHHBIX 3KOCUCTCMAX.

SN NN

Pomnnb MPaBUTCIBCTBCHHBIX U OGH_ICCTBCHHBIX OKOJIOTHYCCKUX opraHH3au1/1171 B COBPCMCHHBIX
Pa3BUTHIX CTpaHax.
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v PamnyoHanbHOE HCIIONB30BaHME M OXpaHa HEBO30OHOBISIEMBIX IMPHPOJIHBIX pecypcoB (Ha
KOHKPETHBIX IPUMEPAX ).

v OnacHOCTh TI00aNBHBIX HapymieHuid B Onochepe. O30HOBBIE «IBIPBD), KHCIOTHBIC TOXKIH,
CMOTH U UX NPEJOTBpAIICHUE.

v DKoJlOrM4yeckne KpHU3UChl M JKoJoruueckue karactpodsl. IIpenorBpamienue  ux

BO3HUKHOBEHUS.

v/ Ortudeckue NnpobiieMbl TPAHCIIAHTOJIOTUU MEAMLIMHBI, KIOHUPOBAHUE U HACJIEJICTBEHHOCTb
YEJI0BEKa.

v Bo3nencTBre SJHEPreTUKU Ha IPUPOAHYIO OKPYXKAIOLLYIO CPENy.

v IIpuponooxpaHHbIE MEPOIIPUATHS B SJHEPIETUKE.

v' Tlouemy sHepreTHKa SBISETCS OCHOBHBIM 3arpsi3HUTETIEM aTMOC(EpHI.

v' ADC — noTeHIIMaIbHO OMACHBIE B 3KOJIOTUYECKOM OTHOIIEHUH.

Kpurepun ouneHuMBaHMsI HCCIeA0BATENbCKON PpadoThl Ha 3amuTe (KaKIAbI NYHKT
OLIEHUBAETCA 10 5-TH 0aJIbHOI cHcTeMe):

- UeTkoCTh TOCTAaHOBKHU MPOOJIEMBI, 11€JTH PabOThI U 337124

- I'myOuna aHanM3a JUTEPATyPHBIX NAHHBIX, CCHUIKM HA JIUTEPATypHbIE HCTOYHHKH, O0BEM
HCIIOJIb30BAaHHOM JINTEPATyPbI

- UeTKOCTh M3NIOKEHUSI MaTepuaa, MOJHOTA UCCIIEeI0OBAaHUS MPOOIEMBI

- OpUrMHaTBFHOCTH K MTOAXO0AaM PEIICHUs MPOOIEMbI

- AKTyanbHOCTb UCCIIEyEMOU TEMBbI

- [IpakTrdeckas 3HAYUMOCTh PaOOTHI

- JlJoruaHOCTH M1 0O0CHOBAaHHOCTH BBIBOJIOB, U COOTBETCTBUE MX MOCTABICHHBIM IEJISIM

- CobmroieHre HOPMOKOHTPOJISI M TpEOOBAHUM, TIPEIBSABISIEMBIX K TPOCKTaAM

- Hannuwne n kauecTBO MpeACcTaBICHHON MTPE3EHTALNN

- Hanmmuwe, akTyaabHOCTh MPOAYKTA TMPOEKTA

- Y4er OlleHKH PYKOBOAMTEIIS MPOEKTA

IlepeBon 6a/1710BO# cHCTEMBI B TPAAULIHOHHYIO:

50-55 GannoB — omeHKa «5» (OTJIMYHO);

40-49 6annoB — oreHKa «4» (XOpoIo);

25-39 6annoB — oreHKa «3» (yI0BICTBOPUTEIHHO);
Membiie 25 6aloB — OlleHKA «2» (HEYyAOBIETBOPUTEIHHO).
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