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PabGouas nporpamma y4yeOHO# JMCUMILIMHBI Pa3padoTaHa HA OCHOBE:

®denepanbHblil 3akoH OT 29 aexadps 2012 1. No273-03 «O6 obpazoBannu B Poccuiickoit denepanumy;
[Ipukaz MwunnpocBemenuss Poccun ot 15HO0s10pss 2023 1. Ne 862 «O6 yTBepxkaeHUU ¢eaepaaTbHOTO
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOrO CTAaHAApTa CpeAHEero NpodecCHOHAIBLHOTO O00pa3oBaHUS IO
cneunansHoctd 15.01.38 Omneparop — HaJlaAuYUK METanI000pabaThIBAIOLINX CTAHKOBY;

[Ipuka3 MunucrepctBa mnpocenieHust Poccuiickoit ®enepauuu ot 24 asrycra 2022 roga N 762 (c
u3menenusmMu Ha 20 nexaOpst 2022 roma) OO ytBepknaeHuu Ilopsnka opraHuzanvv M OCYLIECTBIICHUS
00pa3oBaTeNbHON JIEATENFHOCTH MO O00pa3oBaTEeIbHBIM MPOrpaMMaM CPEIHEro MpoecCHOHATBLHOTO
obOpazoBanus";

ITpukaza Muno6pnayku Poccun ot 17.05.2012 Ne413 "O06 yTBepkaeHun GenepaabHOro rocy1apcTBEHHOTO
00pa3oBaTeNbHOTO CTaHIApPTa CpeHero 0oimero oopazoBanus';

[Ipukaza MunuctepctBa npocseuieHust Poccuiickoit ®enepaunu ot 12 aBrycra 2022 r Ne 732 "O BHeceHun
M3MEHEHMH B (heiepalibHbIN roCy1apCTBEHHBIN 00pa30BaTeNIbHbINA CTAHAAPT CPEAHEr0 001Iero 00pa3oBaHus,
yTBEpKICHHBIN MpHKa3zoM MuHucrepcTBa oOpa3zoBanus Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r
No413";

[Tpukaza MunucrepcTBa npocsenienus Poccuiickoit @enepanuu ot 18 mast 2023 r Ne371 "O6 yTBepxaeHUH
(dhenepanbHON 00pa30BaTEIBLHON MTPOTrPaMMBI CpeTHEro 001Iero oopa3zoBanus";

[Ipukaza MunucrepctBa mnpocBenieHus: Poccuiickoit ®enepanuu ot 22 mapra 2021 © Ne 115 "O6
yrBepkaeHun I[lopsiaka opraHu3alMyd U OCYIIECTBICHHS 0Opa30BaTENbHOM NEATENbHOCTH 1O OCHOBHBIM
0011e00pa3oBaTeIbHBIM IIpOrpaMMaM - 00pa30BaTEIbHBIM MPOTPaMMaM Ha4yaJIbHOTO OOIIETO, OCHOBHOTO
00IIIero M cpetHero oo1ero oopa3oBaHus;

[Tpukaz MunucrepctBa npocsemenus PO ot 26.06. 2025t. Ne 495 « O6 yrBepxaeHun ¢eaepaibHOro
nepeyHs: y4yeOHHKOB, JOMYyHICHHBIX K KCIONb30BAHUIO peaju3aldd HMEIOIIUX TOCYJapCTBEHHYIO
aKKpeIUTaIMi0 00pa3oBaTeIbHBIX MPOTPAaMM HA4YaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeAHEro o0mIero
o0pa3oBaHMsl OpPraHMU3AlMsIMH, OCYIIECTBISIONIMMH O00pa30BaTEIbHYI0 MAESITEIbHOCTh M YCTAaHOBIICHUE
MIPEJEeILHOTO CPOKA MCIIOIB30BaHHS UCKITIOUEHHBIX YUCOHUKOBY;

[TuceMo MunucrepcrBa npocsewieHust Poccuiickoit @enepanyu ot 14 urons 2024 r. NeOS — 1971 « O
HANpaBJICHUU pEKOMEHJAlUi» BMecTe ¢ « PekoMeHmamusMu M0 peald3allud CpPEeJHEro oOIero
o0pa3oBaHMsl B TMIpeleiax OCBOCHHUS O0pa3oBaTeNbHONH NPOTPaMMBI CpPEeTHEro MpOo(ecCHOHATBEHOTO
o0pa3oBaHH») ;

Ycrasa [AIIOY CO «Ilonmunpodunbheiii Texuukym uMm. O.B.Tepémxuna» Ne 788-I1IT 09.11.2016r;
[Tonoxenus 06 opranuzanuu u nposeneHus npaktuku [AIIOY CO «IT um. O.B.Tepéukunay;
[Tonoxenus 06 ounom oraeneauu I'AIIOY CO «IIT um. O.B.Tepémxunay;

[Tonoxenus o camocrosarenbHoit padore TAIIOY CO «IIT um. O.B.Tepémkunay;

[lonoxeHus 1O IUIAHUPOBAHMIO, OPraHU3alMd M TPOBEJCHHUIO JTa0OPATOPHBIX, MPAKTUYECKHX paboT
TI'AIIOY CO «IIT um. O.B.Tepéumikunay;

[TonoxkeHnus o TekylleM KOHTpoJie U mpomexyTouHoi arrectanuu cryiaeHToB ['AIIOY CO «IIT wum.
O.B.Tepémkunay;

[Monoxenus o popmupoBanuu KYMO OIIOII TATIOY CO «IIT um. O. B. Tepémkuna.

Pazpabotuuk:
I'ATIOY CO «ITomunpodunbabiii TexHUKYM uM. O.B. Tepéumkuna» [Ipenonasarens BeicHieit
kareropuu Toxkanosa H.B.
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1. O0mas xapakTepucTHKa padoueil nporpaMMsbl 001e00pa3oBaTeJbHOM TUCHUIINHBI
«buosorus»

1.1. ObJ1acTh NpMeHeHus1 padoyeil NPOrpaMmbl

Pabouass mporpamma ydeOHON nuciuruinHbl «buonorus» sBiseTcss 00s3aTeNbHOM
4acThi0 00111€00pa30BaTeNbHOrO KKIa 00pazoBaTeIbHOM HporpaMMel B cootBeTcTBUU ¢ PI'OC 5
CIIO mo ykpynHenHo# rpymme 15.00.00 Mamunoctpoenue no OITOIT CIIO IIIKPC no npodeccun
15.01.38 OmnepaTtop — Hajdag4MK METAI000pa0aTHIBAIOIIMX CTAHKOB, YTBEP)KICHHOTO NPHKA30M
Munnpocsemienusi  Poccum ot 15.11.2023 Ne 862 «O06 yrBepxkaeHuu ¢eaepaabHOTo
rocyaapcTBeHHoro obpazoBatenbHoro crangapra CIIO mo mpodeccun 15.01.38 Omneparop —
HaJaJ9UK METAUT000padaThIBAIOIINX CTAHKOB.

1.2. MecTo AMCcUMIVIMHBI B CTPYKType OCHOBHOH mnpodeccnoHalIbHOl 00pa3oBaTebHOM
NPOrpaMMbl: JUCIUILINHA BXOJUT B 00111€00pa30BaTEIbHbIA ITUKI.
IIporpamma peanusyercs Bo 2 cemectpe 1 Kypca.

TpynoemMkocTs aucuuIuiuHbl «buonorus» Ha 0a30BOM YpOBHE COCTaBiseT 72 daca, U3
KOTOPbIX 12 4acoB BKIIOYAIOT NMPO(HECCHOHAIBHO-OPUEHTUPOBAHHOE COAEPIKAHUE, YCUIIMBAIOLIEE
po¢eCCHOHATBLHYIO COCTABIISAIONIYIO 10 KOHKPETHOH MPOo(peCcCHy UITH CIIELUATbHOCTH B 3aBUCUMOCTH
ot ®I'OC CIIO npodeccun/cnenuaibHOCTH.

1.3 Leau u njianHupyemMble pe3yJbTaThl 0CBOCHUS TUCIHIIMHBI:
Lean 0011e00pa3oBaTeibHOM M CHMILTHHBI
Leab: oBnaneHne 00y4arOMIMMHCS 3HAHUSIMU O CTPYKTYpPHO-(DYHKIIMOHAIBHON OpraHu3aluu

JKUBBIX CUCTEM Pa3HOT0 paHra W MpUOOpPETEeHHE YMEHHUH MCIOJIb30BaTh 3TH 3HAHUS JJISl TPAMOTHBIX

JIEHCTBUI B OTHOLLIEHUU OOBEKTOB KUBOM MPUPOBI U PELICHHSI PA3IMYHbIX KU3HEHHBIX MPOOIIeM.

3agaun:
1) ocBoeHHEe OOYyYalOIIMMHCS CUCTEMBbl 3HAHHH O OHOJOTMYECKHX TEOPUSX, YUCHUSX,

3aKOHAaX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MpaBUJax, CIY)XallMX OCHOBOW s (HOpPMHUPOBAHHS
IIPEICTaBICHUN 0 €CTECTBEHHO-HAy4YHOU KapTHHE MHpa,
0 METO/1ax Hay4YHOI'O MO3HAHHUS, CTPOCHUH, MHOTOOOpa3ul U 0COOEHHOCTAX >KHUBBIX CUCTEM Pa3HOTO

YPOBHA OpraHu3anuu, BEIAAIOMIUXCA OTKPBITHUAX U COBPEMCHHBIX HUCCIICAOBAHUAX B 6I/IOHOFI/II/I;

2) ¢dbopmupoBanue y o0yyaromuxcs [I03HABaTEJIbHBIX, MHTEJJIEKTYaIbHbIX
M TBOPYECKMX CIIOCOOHOCTE B  TMpoOILeCCe aHalW3a JaHHBIX O MYTAX  Pa3BUTHA
B OMOJIOrMM Hay4YHBIX B3IJISIOB, UJEH M MOAXOAOB K M3YYEHHIO XXKHMBBIX CHCTEM PA3HOTO YPOBHS

OopraHusaluu,

3) cTaHOBIIEHUE Y 00YYAIOLINXCS 00N KyIbTYphl, (PYyHKIIMOHAIBHOM TPAMOTHOCTH, Pa3BUTHE
YMEHHUH OOBSCHATh M OLICHWBATH SIBICHHS OKPY)KAIOIIEro MHpa >KHBOW NPHUPOABI HA OCHOBaHWUHU

3HAHWUH U OIIbITA, MOJIYUYCHHBIX TP U3YYCHUHU 6I/IOJ'IOFI/II/I;



4) ¢opmupoBaHue y 0OydalOUIMXCS YMEHHH MJUIIOCTPUPOBATH 3HAUYEHUE OMOIOTHYECKUX
3HAaHUU B IPAKTHUUYECKOH JAESITEIbHOCTH YEI0BEKa, Pa3BUTHH COBPEMEHHBIX MEANIIMHCKUX TEXHOJIOTUI
U arpoOMOTEXHOJIOTUH;

5) BocniuTaHue yoexAEHHOCTH B BOBMOXKHOCTH TTO3HAHUS YEJIOBEKOM )KMBOMH

IPUPObI, HEOOXOJUMOCTH OEPEKHOT0 OTHOLIEHHUS K HEl, COOJIIOJICHNS STHUECKUX HOPM IpU
MPOBEICHUH OMOJOTHYECKUX UCCIIeIOBaHN;

6) OCO3HAHME LIEHHOCTH OWOJIOTMYECKUX 3HAHUM AJIs IMOBBILIEHUS YPOBHS SKOJIOIMYECKOMN
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

7) npuMeHeHHe TpUOOPETEHHBIX 3HAHUM M yMEHUH B IOBCEIHEBHOM O KHU3HHU
JUIsL OLCHKH NOCIEICTBUH CBOEH JESITEIbHOCTH 110 OTHOILIEHUIO K OKPY KaloLIeh cpeie, COOCTBEHHOMY

310pOBBI0, 000CHOBaHWE U COOM0IEHNE Mep TPO(HIIaKTHKN 3a001€BaHUN.

3HAaTh:
1) chopMUPOBAaHHOCTD MPEICTABICHHUM O POJIM U MeCTe OMOJIOTUU B COBPEMEHHOIN HAYYHOU KapTHUHE
MUpa; MOHUMaHHE POJU OHOJIOTUU B (HOPMUPOBAHHU KpPyro3opa M (yHKIHOHAIBHON I'PaMOTHOCTH
YeJI0BEKa ISl PELICHUS TPAKTUUECKUX 3a/a4;

2) BIIQJICHUE OCHOBOIIOJATAIOUIUMU IIOHATUAMHU W IPEACTaBICHUSAMU O KMBOW IpUpoAe, €€
YPOBHEBOM OpraHU3alMU U SBOJIOLNH;
3) BJIaJICHHE OCHOBHBIMU METOJIAMH HAYYHOTO TIO3HAHUS, HCIIOJIb3YEMBIMHU TIPU OMOJIOTHYECKIX

HCCJICIOBAHMIX KUBBIX OOBEKTOB M SKOCHUCTEM : OINMCAHUE, U3MEPCHUS, TIPOBEIACHIE HAOIOICHUH,
BEISIBJICHHE U OIICHKA aHTPOITOTEHHBIX U3MEHEHUH B TIPUPOJIE;

YMeTs:
1)copMUpOBAaHHOCT YMEHUM OOBACHITH PE3YyJIbTAaThl OMOJIOTHMYECKHUX HKCIIEPUMEHTOB, pEIIaTh
Ouo0orMyYecKue 3aauu;
2)oap30BaHNe OMOIOTHYECKON TEPMUHOIOTUEH U CUMBOJIUKOM;
3 )copMHUPOBAHHOCTH COOCTBEHHOW MO3WIIMK IO OTHOIICHHWIO K OHMOJOTHYeCKOW HH(OpMaIuu,
MOJTy4aeMOil U3 pa3HbIX HCTOYHUKOB K IJ100aIbHBIM HKOJIOTMYECKUM MTPOOIEMaM U ITyTH UX PELICHHUS.

I[lnanupyeMbie  pe3yJbTaThbl  OCBOEHHMsI  001Ie00pa30BaTeIbHON  JAUCHUIVIMHBI B
cootBercTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO



Koa n

IInanupyembie pe3ybTaThl 0CBOCHHS THCIUTIIHHBI

HaNMEHOBaHHe
q’OPM“PyeM"I“X O6uue JMCUMILIMHAPHbIE
KOMIIeTeH Ui
OK 01. JInuHOCTHBIE pe3ynbTaThl JOJKHBI oTpaxarb B 4actu: | [IP6 1. ChopmupoBaHHOCTE 3HAHUII 0 MeCTE U poJid OUOJIOTUH

Bri6upaTh criocoObI
penIeHus 3a1a4
npoeCCHOHATLHON
NEeSATCIIEHOCTH
NPUMEHHUTEIBHO K
Pa3IUYIHBIM
KOHTEKCTaM

TPYZOBOTO BOCIIUTAHHMS:
- TOTOBHOCTH K TpPYIy,
TPYIOIIO0HE;

- TOTOBHOCTh K AKTHBHOM IESATEILHOCTH TEXHOJIOTMYECKOU
Y COLIMAJIbHOW HAIIPABJICHHOCTH, CIIOCOOHOCTh HHUIIUUPOBATD,

OCO3HAHUC NIECHHOCTH MAaCTCpPCTBaA,

IJIaHUPOBATH n CaMOCTOATCIIBHO BBITIOJIHATH TaKyIo
NeSITeITbHOCTD,
- HWHTEpeC K pa3iuuHbiM chepam  MpodecCHOHATBHON

JEeATEIbHOCTH.
MeTtanpeaMeTHbIe pe3yIbTaThl IOJDKHBI OTPaXaTh:

OBnazeHne yHUBEPCATbHBIMH YUE€OHBIMH IT03HABATEIbHBIMU
JEUCTBUSIMU

a) 0a30BBIC JJOTUYECKHUE JICHCTBHS:

- CaMOCTOSITENFHO (QOPMYJIUPOBATH U  AKTYAIH3HUPOBATH
npo0JemMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYMIECTBEHHBINA NMPU3HAK WM OCHOBAHUS JIJIS
CpaBHEHUS, KiIacCU(PUKAIUKA U 000OIICHUS;

- ONPEIEISITh [T IeATEIHbHOCTH, 33/1aBaTh MapaMeTPhI

Y KPUTEPHUH UX JTOCTHIKCHHS;

- BBISIBIISATH 3aKOHOMEPHOCTH Y TIPOTHBOPEUHSI

B pacCMaTPUBAEMBIX SBJICHHSIX;
- BHOCHUTh KOPPEKTHUBHI B
COOTBETCTBUE  PE3YJIHTATOB
MOCICACTBHUI IEITEILHOCTH;

0) 60a30BbBIC UCCIIEAOBATEIIbCKUE ACHCTBUSA:

- BJIAJICTh HABBIKAMHU y4E€OHO-UCCIICIOBATEIBLCKOM

Y IPOEKTHOM NeATeIbHOCTH, HABBIKAMHM Pa3pelIeHHsI TPO0JIeM;

JACATCIIBHOCTh, OICHHWBATH
OCIAaM, OLCHUBATH PUCKH

B CHCTEME HayYyHOTrO 3HaHWs, (YHKIIMOHAIBHON IPaMOTHOCTH
YCJIOBCKA IJIA pCIICHUS ) KU3HCHHBIX HpO6JIeM.

[TP6 2. ChopMUpOBAaHHOCTD YMEHHUS PACKPHIBATH COJICPIKAHHE
OCHOBOIIOJararomux OHMOJIOTUYECKUX TCPMHUHOB U HOHATHH:
KHM3Hb, KIETKA, TKaHb, OpPTraH, OPraHW3M, BHI, TOMYJISIHS,
IKOCHCTeMa, OuoIeHo3, Ouocdepa; meradomusM (0OMeEH
BEIIIECTB

U TpeBpalleHue »SHEPruM), TroMeocTa3 (CaMOpEeTyJIsIus),
OuocuHTe3 OenKa, CTPYKTYPHAs OPTaHU3aIlHsl KUBBIX CUCTEM,

JUCKPETHOCTb,  CaMOPETyJslus,  CaMOBOCIPOM3BEJICHHE
(penpoayKIHs), HACJIEJICTBEHHOCTH, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTb,  POCT W  pa3BUTHE, YpOBHEBad
OpraHu3aIus.

ITP6 3. ChopMUpOBaHHOCTH YMEHHS PACKPHIBATH COJIEPIKAHHE
OCHOBOIIOJIATAIOIINX OHMOJIOTUYECKUX TEOPUH U THUIOTE3:
KJIIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIFOLIMOHHOM,
MIPOUCXOKICHHS )KU3HU U YEIIOBEKA.

I[IP6 4. CdopMHUPOBAaHHOCTH  yMEHHUS  pacKpbIBaTh
OCHOBOIIOJIAral0LI1E OuoNoruuecKue 3aKOHBI u
3akoHoMmepHocTH (I'. Mennens, T. Moprana, H.W. BaBusnosa,
2. I'exkens,
®. Mromiepa, K. bapa), rpanuiisl uX NpuMEHUMOCTH K >KUBBIM
CHUCTEMaM.

[1P6 5. IlpnobpeTeHue orbITa MPUMEHEHUS OCHOBHBIX METO/IOB
HAYYHOTO TTO3HAHMUSI, UCIIOJIb3YEMbIX B OMOJIOrHH: HAOIIOACHUS
M OIKCaHUS SKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUI;
OpraHu3aly ¥ IpOBeJeHHs] OMOJIOTHYECKOr0 SKCIIEPUMEHTA,




- BBISIBJIATH HpI/I‘—II/IHHO-CJ'Ie)ICTBeHHble CBsI3H

U aKTyalu3UpOBATh 3a/1a4y, BbIIBUTATh TUIIOTE3Y

ce peHICHI/IH, HaAXOIUThb apFYMeHTI)I IJIs J0KAa3aTCJIbCTBA CBOUX
YTBEPKACHUIA, 3a]JaBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

- aHaJ'II/ISI/IpOBaTB HOJ'Iy‘-IeHHI)IG B XO0IC pCHIeHI/ISI 3a1a49u
pe3ynbTaThl, KPUTHYECKH OIICHHBATh WX JOCTOBEPHOCTb,
HpOFHOSI/IpOBaTI) N3MCHCHHUC B HOBBIX YCJ'IOBI/ISIX;
pa3pabaTeiBaTh IUIAH PEUICHHs MPOOJIEMBbI C YYeTOM aHajau3a
MMEIOIINXCA MaTepUaIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

-- YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO

U TIPAaKTHYECKYIO 00JIACTH KU3HEACITCITLHOCTH;

- yMEeTh HMHTETPUPOBATh 3HAHMS M3 PA3HBIX MPEIMETHBIX
o0OJjacrei;

- BBIJIBUTATh HOBBIE UJIEH, TIPe/IaraTh OPUTHHAIBHBIC TOAXO0/IbI
U pelIeHUs

BBIIBIDKCHUS THUIIOTE3,
UCCIIETyeMbIMU  BETMYMHAMH,
pe3yJIbTaTOB

u (opMyIHpOBaHUS BHIBOJIOB C HCIIOJIb30BAHUEM HAyYHBIX
IIOHATUM, TEOPUI U 3aKOHOB.

[TP6 6. ChopMHUPOBAHHOCTH YMEHUS BBIIENATH CYIIECTBEHHBIC
MPU3HAKH BUPYCOB, KIETOK TMPOKAPHOT U DYKApHOT;
O/IHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, BUJOB,
OMOreoleH030B ¥ IKOCUCTEM; 0COOEHHOCTH MPOIIECCOB 0OMEHa
BEIIECTB M MPEBpAIICHUS SHEPTUU B KJETKe, (POTOoCHHTE3a,
IUTACTUYECKOTO W HHEPreTHYecKOro OoOMEHa, XEMOCHHTE3a,
MHUTO33, M€i103a, OIIOAOTBOPEHUS, PA3BUTHUS U PA3MHOKEHUS,
MHAWBUIYaIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTreHe3a), 00pbObI
3a CyIIECTBOBaHHE, ECTECTBEHHOTO 0TOOpa, BUI000pa30BaHNUs,
MPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpe/ie OOUTaHUsI, BIUSHUS
KOMIIOHEHTOB ~ 9KOCHUCTEM, aHTPOMOTEHHBIX  HM3MEHEHMIA
B DKOCHCTEMAaX CBOEH MECTHOCTH,

KpYroBOpOTa BEILIECTB U MPEBPAILEHUE SHEPTUU B Orochepe.
[TP6 7. ChopMHpPOBAaHHOCTH YMEHHSI IPUMEHSTH TOJTYYCHHBIC
3HaHUA [ OOBSCHEHUS OHOJOTHYECKUX TMPOIECCOB U
SBIICHUH, Ui TPUHATHS TMPAKTUYCCKUX  PEIICHUH B
MOBCEIHEBHOM JKU3HU

C Leiblo obecrieyeHUs] OE30MaCHOCTH CBOETO 3/I0pOBbS U
3I0POBBSl  OKPY’KAIOLIUX JFOJIeH, COOMIOACHHUS 3I0POBOTO
00pasa >KW3HU, HOPM TPaMOTHOTO MOBEJICHUS B OKPYKAIOIICH
MPUPOIHOM cpene; MOHUMAaHNE HEO00X0IUMOCTH
UCIIOJIb30BAaHUSl JOCTWKEHUII COBpEMEHHOW Ouosioruu H
OMOTEXHOJIOTHIA JUIS PAIllMOHATBHOTO MIPUPOIONOIB30BaAHUS.
[1P6 8. ChopMHpOBAHHOCTh YMEHHSI PeIIaTh OMOJOTUYECKHE
3aJ1a4uM, COCTABIISATh TEHOTUITHYECKHUE CXEMbI CKPEIINBaHUS
JUISL Pa3HBIX TUIIOB HACJIEIOBAHUS MPU3HAKOB Y OPraHU3MOB,
COCTaBIISITh CXEMBI TMEPEHOCa BEIIECTB U JHEPrHH B
sKOcHCTEeMax (1IeNU MUTaHUsl, TUIIEBBIC CETH).

IT1P6 9. CopmupoBaHHOCTH YMEHUI KPUTHYECKH OILICHHWBATH

BBbISBJICHUSA 3aBUCHUMOCTH MCKAY
00BSICHEHHS MOJTYYCHHBIX




uH(poOpMaLi0 OHOJIOTUYECKOT0 COAEpPMKaHUS, BKIHOYAIOIIYIO
NICEB/IOHAYYHBIEC 3HAHUS U3 PA3IMYHBIX UCTOUYHUKOB (CpeACTBa
MaccoBoi HH(pOpMallMU, HAYYHO-IOMYJISPHBIE MaTepHabl);
UHTEPIIPETUPOBATh  ATHUYECKHE  ACIEKTHl  COBPEMEHHBIX
HCCIICOBAaHUI B OMOJIOTMH, MEIHMIMHE, OWOTEXHOJIOIUH;
paccMaTpuBaTh  TIJI00abHBIE  HKOJOTMUYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOLIEHUIO K HUM
COOCTBEHHYIO MMO3UIHIO.

ITP6 10. ChopmupoBaHHOCTH YMEHHUI CO3/1aBATh COOCTBEHHBIC
MUCbMEHHbBIE U YCTHBIE COOOIIIEHUSI HA OCHOBE OMOJIOTHYECKOM
UCTOYHUKOB, TPaMOTHO

uHbOpMallMl U3  HECKOJBKUX

HCITOJIF30BaTh MOHSITUHHBIN alrapar ouonoruu

OK 02.
Hcnons3oBats
COBpPEMEHHBIE
CpeAcTBa TIOUCKaA,
aHanu3a u
WHTEPIpETAINN
uHpoOpMaLUU U
nH(pOpMaLIMOHHbIE
TEXHOJIOTUH JIs
BBITIOJTHEHUSI 32144
npodeccroHanbHOI
JeSITeTbHOCTH

JIMYHOCTHBIE PE3YJIbTATHl  JOJKHBI
[EHHOCTH HAYYHOTO TIO3HAHUS:
-c(pOpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHOMH
MIPAKTUKH, OCHOBAHHOTO Ha JMasore KYJbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B MOJIMKYJIBTYPHOM MUDE.

MertarnpenMeTHbIe pe3yIbTaThl JOKHBI OTPAKATh:

OBnajgeHne yHHUBEPCAJIbHBIMU Y4YEOHBIMHU I103HABATEIbHBIMU
JNEUCTBUSIMU:

B) paboTta ¢ uadopmaruei:

OTpaxaTb B YacCTH:

- BIIAJIETh HaBBIKAMH MOJIyYEeHUS uHbopMauu
13 UCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYILIECTBIATh
TIOUCK, aHaamus, CHUCTEMAaTU3ALUIO

U UHTEpHpeTanuo HHGOpMAIMM pa3iIMyHBIX BUIOB U (HOpM
MIpe/ICTaBICHMUS;

- OLEHMBATh JIOCTOBEPHOCTh, JIETHTUMHOCTh WH(OpMalHNH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMam

ITP6 1. ChopMHupOBaHHOCTH 3HAHUI O MECTE U POJIA OMOJIOTHH
B CHCTEME HAy4YHOTO 3HaHUS, (YHKIIMOHAILHON TPAMOTHOCTH
YeloBeKa AJIsl PeIICHUS )KU3HEHHBIX MPOOIEeM.

I1P6 7. ChpopMupOBaHHOCTh YMEHUSI IPUMEHSTH IOJTyYEHHbBIE
3HaHUSA [ OOBSACHEHUS OHOJNOTHYECKUX TMPOIECCOB U
SBICHUM, JUIsI TIPUHATHSA TPAKTUYECKUX  PEHIeHUH B
MMOBCEIHEBHOM KU3HU

C Ienplo oOecrieueHus Oe30MaCHOCTH CBOETO 3J0POBBS M
3I0POBBSl  OKPY’KAIOIIUX JFOJIeH, COOMIOACHHUS 370POBOTO
00pasa KW3HU, HOPM TPaMOTHOTO MOBEJICHUS B OKPYKAIOIICH
MIPUPOIHOMN cpene; MMOHUMaHUE HEO0OXOJUMOCTH
UCIIOJIb30BAaHUSl JTOCTWKEHUI COBpEMEHHOW Ouosioruu u
OMOTEXHOJIOTHI [T PAIlMOHATBHOTO MTPUPOIONOIB30BaAHUSI.

ITP6 10. ChopmMupoBaHHOCTH YMEHHUI CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHbBIE U YCTHBIE COOOIIIEHUSI HA OCHOBE OMOJIOTHYECKOM
uHbopMaluu U3 UCTOYHUKOB, TPaMOTHO

HCITIOJIF30BaTh MOHITUHHBIN alrapar ouonoruu

HECKOJBKHX

OK 04. D¢pdextuBHO

B3aUMOJICIICTBOBATh
u paboTtath B
KOJIJICKTHBE "

JIM4HOCTHEIE pe3yjbTaThl OOJDKHBI OTpaXaTb B YaCTH:
OEHHOCTH HAYYHOI'O IMO3HAHUSA: OCO3HAHUC HECHHOCTHU HaquOfI
ACATCIIbBHOCTH, TOTOBHOCTb OCYIICCTBJISITH IIPOCKTHYIO U
HCCICAOBATCIIBCKYIO JCATCIbHOCTh HMHAMBUAYAJIbHO HW B

[1P6 5. IlpuoOpeTeHue ornbITa MPUMEHEHUS OCHOBHBIX METO/IOB
Hay4YHOT'0 TTO3HAHUS, HCTIOIB3YEMbIX B OMOJIOTHHN: HAOIIOICHUSI
M ONHUCAaHUS IKHUBBIX CHUCTEM, I[POLECCOB U SBIICHUM;
OpraHu3aIMy U MPOBEJACHUSI OMOJOTHYECKOTO IKCIEPUMEHTA,

8




KOMaHIC

rpymnrme.

MeranpeameTHbIe PE3yJIbTaThl JOJKHBI OTPAXKATh:
OsgnageHue YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU
JEeUCTBUSIMU:

0) COBMECTHAsI I€SITEIIbHOCTD:

- MIOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHON
Y UH/IMBUTyalIbHOM paboThI;

- MPUHUMATH NN COBMECTHOH
OpPTaHHU30BBIBATH U KOOPJAHMHUPOBATH JCHCTBUS
0 €€ JOCTUKEHHIO: COCTABIIATH IJIaH JEHCTBUI, paclpeensiTh
PO C yY4eTOM MHEHHWH yYaCTHHKOB OOCYXIATh PE3yIbTaThI
COBMECTHOM pabOoThI

ACATCIIBHOCTH,

BBIJIBIDKEHUSI THIIOTE3,
UCCIIEAYEMBIMU  BEIUYMHAMU,
pE3yJIbTaTOB

U (OpMYJIMPOBAHUS BBIBOJOB C HCIOJB30BAHUEM HAay4HBIX
IIOHATUM, TEOPUI U 3aKOHOB

BBbISBJICHUSA 3aBUCHUMOCTH MCKAY
00BSICHEHHS MOJTYYCHHBIX

OK 07.
ConelicTBOBaThH
COXPaHCHHUIO
OKpPY’Karollen
CpeIibl,
pecypcocOepekeHUI0
, IPUMCHSTH 3HAHUS
00 U3MeHEeHUHn
KJIMMAaTa, IPUHITATIBI
OepexIIMBOTrO
IIPOU3BO/ICTBA,
3pPEKTUBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

JInyHOCTHBIE pe3yJIbTaThl JOJKHBI OTpaXkaTh B  YACTH:
9KOJIOTUYECKOTO  BOCHHUTAHUSL: - chopMHPOBAHHOCTh
9KOJIOTUYECKON KYJIBTYpbhl, TOHUMAaHUE BIUSHUS COLUAILHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOTHOMN

U COIMAIBHOM CpEeNbl, OCO3HAHHE TJIOOAIBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIEM;

- IUTAHWPOBAHUE U OCYUIECTBICHHUE JIEUCTBUI B OKPYXKAIOIIEH
Cpele Ha OCHOBE 3HaHUs LENed YCTOMYMBOIO pa3BUTHS
YEJI0BEYECTBA;

- aKTUBHOE HEIpUsTUE
OKpYXaroIlei cpeae;

- YMEHHE MPOTHO3UPOBATh HEOMATOMPUSITHBIE YKOIOTUYECKUE
MOCJICJICTBHS TIPEANPUHUMAEMBIX JEUCTBUH, MPEAOTBPAIAThH
uX;

- pacuupeHue
HaIpaBJICHHOCTH.
MertanpeaMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKaTh:

OBnaneHue YHUBEpCaIbHBIMHU KOMMYHHUKATUBHBIMU
JNEUCTBUSIMU:

0) COBMECTHasl e TEIIbHOCTb:

- TOHHUMATh W UCIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOU
Y MHJIMBUIyaJIbHOM paboTHI;

JCUCTBUM, TPUHOCSIIIUX Bpea

OIIbITa JACATCIIBHOCTH 9KOJIOTHIECKOM

ITP6 5. [IpnobpeTreHue ornpITa MPUMEHEHUS OCHOBHBIX METO/IOB
HAYYHOTO TIO3HAHMUSI, UCTIOJIb3YEMbIX B OMOIOTHH: HAOTIOACHUS
W ONWCAHWUSA JKUBBIX CHCTEM, TIPOIECCOB H SIBJICHUM;
OpraHu3aIi ¥ MPOBEJICHHS OMOIOTHYECKOr0 SKCIEPUMEHTA,
BBIBIDKCHUSI THUIIOTE3, BBISBICHUS 3aBUCUMOCTH MEKIY
UCCIIEyeMbIMU  BEIIMYMHAMH, OOBSCHEHHS IOJYYECHHBIX
pe3yIbTaTOB

U (opMyIHpOBaHUS BHIBOJIOB C HCIIOJIb30BAHUEM HAyYHBIX
IIOHATUM, TEOPUI U 3aKOHOB.

[TP6 6. ChopMUPOBAHHOCTH YMEHUS BBIIENATH CYIIECTBEHHBIC
MPU3HAKH BUPYCOB, KIETOK TMPOKAPHUOT U DYKApHOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJOB,
OMOTreOIIeHO30B 1 SKOCUCTEM; 0COOEHHOCTH MTPOIIECCOB OOMEHA
BEIIECTB M MPEBpAIICHUS SHEPTUU B KJETKe, (POTOoCHHTE3a,
MJIACTUYECKOTO M JIHEPreTUYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, ME03a, OTUIOAOTBOPEHUS, PA3BUTHUS U PA3MHOXKECHUS,
MHAMBUIYalIbHOTO Pa3BUTHUS OpraHnu3Ma (OHTOTeHe3a), 00phObI
3a CyIIECTBOBaHHE, ECTECTBEHHOTO 0TOOpa, BUI000pa30BaHNUs,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpe/ie OOUTaHUsI, BIUSHUS
KOMIIOHEHTOB ~ JKOCHUCTEM, aHTPOMOTEHHBIX  HM3MEHEHMIA
B DKOCHCTEMAaX CBOEH MECTHOCTH,

KpYroBOpOTA BELIECTB M MPEBpAIlEHUE SHEPTUU B Orochepe.




- IMpUHHUMATh nejun COBMECTHOH ACATCIIbHOCTH,
OpraHU30BbIBATH u KOOPJAMHHUPOBATh JIEUCTBHUS
I10 €€ JOCTHUKEHUIO: COCTABJIATh IUIAH ACUCTBUM, paCIIpENEIIATh
pOJIM C y4eTOM MHEHHH yYaCTHHUKOB 00CYKIaThb pe3yJIbTaTbl
COBMECTHOM paboThI

ITP6 7. ChopMHpPOBAaHHOCTH YMEHHSI IPUMEHSTH TOJTYYCHHBIC
3HAHUS [ OObBSICHEHHs OWOJOTHYECKUX TMPOLECCOB U
SBIICHUW, IS TPUHATHS TNPAKTHUECKUX PEIICHUHA B
MOBCETHEBHOM KHU3HU
C LeIbl0 obOecriedeHUs: OE30IMAaCHOCTH CBOETO 3I0POBbS U
3I0POBbsl  OKPYXAIOIUX JIIOAEH, COOJIIOIEHHS 310pOBOTO
o0pasa )XHM3HH, HOPM TPAMOTHOTO IMOBEJICHHS B OKpY KaromIen
HIPUPOIHOMN cpere; IIOHUMaHHe HE00X0IUMOCTH
UCTIOJIb30BAaHUSl JIOCTHKEHUH COBPEMEHHOW OHOJOTHH U
OMOTEXHOJIOTUH TS pallMOHAJILHOTO IPUPOAONOIb30BAHUS

IIK 1.4.
Ocy1iecTBIsTh
TEXHOJIOTHIECKUH
nporecc 00pabOTKH
JIeTajei Ha
TOKapHBIX CTaHKax C
coOII0ACHUEM
TpeboBaHUi
KauecTBY
COOTBETCTBUU
3aJJaHueM
TEXHUUECKOM
JIOKYMEHTAIUEH.

SN o w =

- TOTOBHOCTHh K CﬂMOpaSBI/ITI/II-O, CaMOCTOSTCIIBHOCTU U
CaMOOTIPE/ICIICHUIO;

-OBJIaJIEHUE HaBBIKAMU y4eOHO-MCCIIeI0BATEIBLCKOM,
MIPOCKTHOM M COIMATILHOM eI TEIbHOCTH;

OsBJaaenue

NEeUCTBHSAMU:

YHHBEPCAJIBHBIMH  KOMMYHHUKAaTHBHBIMHU
0) coBMecTHasi 1eITeJIbHOCTD:

- TIOHMMAaTh W HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAaHIHOU U
WHAUBUAYAIbHON paboOThI;

- MIPUHUMATh COBMECTHOM

OpTraHHU30BLIBATH

Lenu NeSITeIbHOCTH,
U KOOpJMHMPOBATh JI€HCTBHS IO ee
JOCTHIKEHUIO: COCTABJIATh IUIAaH JICHCTBUM, paclipeiensaTh pojiu
C Y4YeTOM MHEHHMH YYaCTHMKOB OOCYXJaThb pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOpPIMHHPOBATH M BBIIONHATH pabOTy B YCIOBHAX
peasbHOTO, BUPTYaJIbHOTO U KOMOWHUPOBAaHHOTO
B3aUMOICHCTBUS;

- OCYHUICCTBJIATHE IMO3UTHBHOC CTPATCTUYCCKOC IIOBCACHHUEC B

NpuoOpEeTEeHUE OIbITa TMPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO [MO3HAHUS, UCIIOJIb3YEeMbIX B OMOJIOTHH: HAOIIOICHUS
W ONUCAHMUS IKUBBIX CHUCTEM, IIPOLECCOB M SBICHHUII;
OpraHu3ali U MPOBEIACHHS] OMOJIOTUYECKOTO HKCIIEPHUMEHTA,
BBIJIBIOKEHUS TUIOTE3, BBISBICHUS 3aBUCUMOCTH MEXKIY
UCCIIElyeMbIMU  BEJIMYMHAMHU, OOBSCHEHHUS MOJYyYEHHBIX
pe3yabTaToB U (HOPMYJIUPOBAHUS BHIBOJIOB C UCIIOJIb30BAHHEM
HayYHBIX [IOHATUN, TEOPUH U 3aKOHOB
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pPa3IUYHBIX  CHUTyalMsX, MpPOSBIATH  TBOPYECTBO  H
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OsJ1agenue YHHBepPCAJIbHBIMHA
NeHCTBUSIMU:

I') IPUHATHE ce0s1 U APYTUX JIIOAei:

peryJisiTuBHbIMH

- INIPUHUMATb MOTHUBBI M apryMEHTBl JAPYIMX JIIOACH IpuU
aHaJIN3€e PE3yJIbTATOB JIEATEIBHOCTH;
- IPU3HABAThH CBOE MPABO U MIPaBO JPYIHX JIIOAEH HA OLIMOKHY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHDP C MMO3ULUU APYTOTro
YCJIOBCKA

K 2.3.
Onpenensrsb
MOCIIEI0BATEIBHOCTD
u OINTUMAJIbHBIE
peXUMBI  00pabOTKU
pa3NUYHbIX JeTayei

Ha bpe3epHbIX
CTaHKax B
COOTBETCTBUU c
3aJJaHUEM.

- TOTOBHOCTb K CaMOpa3BUTHUIO, CAMOCTOSITEIbBHOCTH U
CaMOOIIPEIEIIEHUIO;
-OBJIaJIeHHE HaBBIKAMHU y4eOHO-UCCIIeJ0BATENbCKOM,
NPOEKTHOHN U COLMAIbHON JESTEeNbHOCTH;

OBinageHne  yHHBEPCAJbHBIMH  KOMMYHHKATHBHBIMH
ACHCTBUAMMU:

0) coBMecTHasi 1eAITeJIbHOCTD:

- IOHHMMAaThb W HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAaHIHOU U
WHAUBUAYAIbHON paboOThI;

- IIPUHUMATh Lenu COBMECTHOM NeSITeIbHOCTH,
OpPraHu30BBIBaTh M KOOPJAMHHUPOBATH JAEHUCTBUS IO €€
JOCTHKEHUIO: COCTABJIATh IUIaH JICHCTBUM, paclipeiensaTh pojiu
C YYeTOM MHEHHMH YYaCTHMKOB OOCYXJaThb pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOpPIMHHUPOBATH M BBIIOJNHATH pabOTy B YCIOBHAX
peasbHOTO, BUPTYaJIbHOTO U KOMOWHUPOBAaHHOTO
B3aUMOACHCTBUS;

- OCYUIECTBJISITh TO3UTUBHOE CTPATErMUECKOe IOBEACHHUE B
pa3MYHBIX  CUTyalUsX,  IPOSABIATH

B006pa)KeHI/IC, OBITE MHHUIIUATHUBHBIM

TBOPYECTBO U

IpUOOpETEHUE OIbITa NPUMEHEHUS OCHOBHBIX METOJI0B
HAay4YHOI'O [O3HAHUS, HUCHOJNb3YeMbIX B  OHOJOIMU:
HAOJIIOJIEHUS! U ONMCAHUS >KUBBIX CHUCTEM, IPOLIECCOB U
SBJICHUH; OpraHu3ali U NPOBEIEHUs OHOJOrMYECKOro
DKCIIEPUMEHTA,  BBIABMKEHUS  TUIIOTE3,  BBIABJICHUSA
3aBUCUMOCTH  MEXKJIY  MCCIELYEMBIMM  BEIIMYUHAMHU,
00BSICHEHUS MOJIyYEHHBIX PE3yJIbTaTOB U (POPMYJIUPOBAHUS
BBIBOJIOB C MCIIOJIB30BAHMEM HAyYHBIX MOHATUN, TEOPUN U
3aKOHOB
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OBJiageHue
NeHCTBUSIMU:
I') NPUHATHE ce0sl U APYTUX JIIOJei:

YHUBEPCAJIbHBIMHA PETYJIATUBHBIMU

- IPUHMMATh MOTHUBBI M apryMEHTHl IPYIMX JIOJIEH IIpU
aHaJIn3€e Pe3ybTaTOB IEATEIBHOCTH;
- IPU3HABATh CBOE IPABO U MPABO JIPYTUX JIOCH Ha OIINOKY;

- pa3BUBATH CIIOCOOHOCTD ITOHUMATh MHUD C MO3ULUU APYTOro
YCJIOBEKA

IK 3.1.
Ocy1iecTBIsATh
MOATOTOBKY HAJAJKy
u o0cTy)KMBaHUS
pabodero Mecra IS
paboThl HA TOKAPHBIX
CTaHKaX c
MIPOrpaMMHBIM
yIpaBICHUEM.

OBilalecHHe  YHMBEPCAJIbHBIMH  KOMMYHHUKATHBHBIMH
JelCTBUAMM:

0) coBMecTHAasl AeATeJIbHOCTD:

- MOHMMaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW M
WHIUBUyUTBHON PabOTHI;

- MPUHUMATh Lenu COBMECTHOM JIeSITENILHOCTH,
OpPraHu30BbIBaTh W KOOPAMHUPOBATH JCHUCTBUSA IO €€

JOCTHKEHMIO: COCTABIIATH IUIAH ACHUCTBUM, PACIIPEAEIIATH POJIU
C YYEeTOM MHEHHMHA YYaCTHHKOB OOCYXJaTh pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOpI[I/IHI/IPOBaTB 1 BBIIIOJIHATH pa60Ty B YCJ'IOBI/IHX
peagbHOTO, BUPTYaJIBHOTO u
B3aUMOJCHCTBUS;

KOMOWHHMPOBAHHOTO

- OCYHICCTBJIATH IMO3UTHBHOC CTPATCTUYCCKOC IIOBCACHHUC B

pa3sIMYHBIX  CHUTyalMsX,  M[POSABIATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

B o6s1acTH 3K0/10IrMYeCKOr0 BOCIIMTAHHUS:

- c(OPMHPOBAHHOCTH KOJIOTUYECKON KYJIBTYpbI, TOHUMAaHNE
BJIMAHUSA CONUAIIBHO-OKOHOMHWYCCKUX MPOUECCOB HA COCTOSITHNEC
MPUPOJHON M COLMAIBHOW Cpesibl, OCO3HAHUE TJI00aTbHOIO
XapakTepa 3KOJOrMYECKUX IpoOiIeM;

- MJIAHUPOBAHUE U OCYIIECTBIICHUE JIEHCTBUI B OKpY’KaroIei

c(hOpMHUPOBAHHOCTH
nH(pOopMalLMI0 ONOJIOTHYECKOTO COJIePKaHNs, BKITFOUAOIILY IO

YMEHUI  KPUTHYECKH  OIIEHUBATh

NCCBAOHAYYHbLIC 3HAHHUA n3
(cpencTtBa MaccoBod HMHGOpPMAIMK, HAYYHO-TIOMYJISIPHBIE
WHTEPIPETHPOBATH

pPa3siinYHbBIX HUCTOYHHKOB

MaTepI/IaJ'IBI); OTHYCCKHUC ACIICKTHI

COBPEMEHHBIX HCCJICIOBaHHIA B OWOJOTHH, MEIHUIIMHE,
OMOTEXHOJIOTUH; paccMaTpuBaTh ri100aJIbHbIC
9KOJIOTHYECKUE TPOOJIEMbI COBPEMEHHOCTH, (OPMHPOBATH
10 OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

c(hOpMHUPOBAHHOCTH COOCTBEHHBIC

YMEHUH  CO3/1aBaTh

HUCbMEHHBIE U COOOIIeHNd Ha  OCHOBE

Ouonornueckor MHPopMauu U3 HECKOJIbKUX MCTOYHUKOB,

YCTHBIE

I'paMOTHO HCII0JIb30BAaTb TTOHATHUHBIN arapar ouoaoruu
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Cpele Ha OCHOBE 3HAHUS LENe YCTOMYMBOIO pa3sBUTHUSA
YeJI0BEYECTBA,
AKTUBHOE  HEIPUATHE
OKpY Karolleu cpene;

JNCUCTBUM, TMPUHOCIIIUX  Bpen
- YMEHHE MPOTHO3UPOBATh HEOIATOMPUSTHBIE YKOIOTUYECKUE

IIOCJIEACTBUSA NPEAIPUHUMAEMBIX ACHUCTBUN, NPEIOTBPAILATD

HX;

- paclIMpEHHE OMbITa  JESITEIBHOCTH  3KOJOTHYECKOMN
HANpaBJIEHHOCTH;

- OBJAJCHUE  HaBbIKaMH  y4€OHO-MCCIIEI0BATEIBCKOM,

MPOEKTHOM M COIMATILHON AEATEIbHOCTH

IK 4.2.
OcymiecTBIsITh
MOJITOTOBKY K
HCIIOJIb30BaHUIO
WHCTPYMEHTA u
OCHACTKH TUTS
paboThl Ha
METaJLTOPEKYIITUX
CTaHKax pPa3IUYHOTO
BHJJa W THNA C
MPOTrpaMMHBIM
yIpaBICHUEM,
HACTPOWKY CTaHKa B
COOTBETCTBUU c
3aJJaHHEM.

OBJ1ageHne
AefCTBUAMU:
0) coBMeCTHas1 1eSITeJIbHOCTD!

YHuBEpCaJdbHBIMUA KOMMYHUKATUBHBIMHA

- TMOHMMATh W WCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW M
WHIMBUAYAIBHOU PaOOTHI;
COBMECTHOMN

- MIpUHHUMATh JA(SANN 1

U KOOPAMHUPOBATH

JeITCIIBHOCTH,

OpTraHHU30BLIBATH HeﬁCTBHﬂ o ¢€¢€

JOCTHIXKCHHIO: COCTABJIATH ITJIaH ,HGI;'ICTBPIP'I, pacipeacisiTb poin

C Y4YeTOM MHEHHMH YYaCTHMKOB OOCYX/JaThb pe3yJbTaThl
COBMECTHOH paboThI;

- KOOPIMHHPOBATh M BBIIOJMHATH pabOTy B YCIOBHAX
peasbHOTO, BUPTYaJIbHOTO u KOMOWHUPOBAaHHOTO
B3aUMOICUCTBUS;

- OCYUIECTBJISITh TO3UTUBHOE CTPATErMUECKOE IOBEACHHUE B
pa3IMYHBIX ~ CUTyalMsIX,  MPOSBISATH  TBOPYECTBO  H

BOOOpakeHue, ObITh MHUIIUATUBHBIM

PUOOpPETEHUE OIbITa MNPUMEHEHUS OCHOBHBIX METOJI0B
HAyYHOTO TO3HAHUS, UCHIOJNB3YeMBIX B  OHOJOTHU:
HAOJIIO/IEHUSI U OINMCAHUS S>KUBBIX CHUCTEM, MPOLECCOB U
SBJICHUM; OpraHM3alMM M IPOBEIEHUS OHOJIOTrMYECKOrO
SKCIIEPUMEHTA,  BBIABMKEHUS  TUIOTE3,  BBISBICHUSA
3aBUCUMOCTH  MEXJy  HUCCIEIyEeMbIMH  BEIMYHMHAMU,
00BSCHEHUS MOJIyYEHHBIX Pe3yJIbTaToOB U (POPMYITUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX NOHATUMN, TEOpUH U
3aKOHOB
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCIUILIAHBI

2.1. O0beM JUCHUIINHBI H BBl y4eOHOH padoThI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe1bHOI NPOrpaMMbl JUCHHUIINHBI 72
B T.4.

TEOPETUYECKHUE 3aHATUS 50
MPAKTUYECKUE 3aHATUS 17
n1abopaTopHbIEC 3aHATHUS 3
OcHoBHOe coiep:KaHue 60
IMpodeccuonaibHO OPHEHTHPOBAHHOE CO/IEPKAHME (COAEPKAHMNE 12
MPUKJIATHOT0 MOYJIA)

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

TCCTHUPOBAHUA
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2.2. TemaTn4eckuii IJIaH U COiep:KaHUe IMCHUILIMHBI « Brosorusy

Ypose
dDopmupyeMble
HaunmenoBanue Coaepxxanue yueOHOro Mmarepuasa (0CHOBHOE H NPOo¢ecCHOHATBHO OPHEHTHPOBAHHOE), Hb O0bem KOMITETeHIIH
pa3aesioB U TeM JladopaTopHbIe M NPAKTHYECKUE 3aHATHS, NIPUKJIATHOI MOAYJIb (IPH HAJTMYMHT) YCBOEH | 4acoB
usl
1 2 3 4
| OcHOBHOe co/iep:KaHue
Pa3nea 1. buojorus kak Hayka. 7JKuBble cucTeMbl M MX OPTraHM3aIMsl 2
Tema 1.1. CoaepxaHue y4eOHOr0 MaTepuaia 1 2
buonorus 1-2 buomorus — Hayka o kuBOW mnpupoae. CBsizu OHONOTMU C OOIIECTBEHHBIMH,
B CUCTEME HAYK. TEXHHYECKUMU M JPYTHMH ECTECTBCHHBIMH HAayKaMH, (QWIOCO(PHEH, peTurueld, 3THUKOH,
Obmas ACTETHKOW W mpaBoM. Ponb Ouonoruu B (GOpMUPOBAHMM COBPEMEHHOW Hay4HON KapTHHBI
XapaKTEePUCTHKA mupa. CucreMa OMOJIOTMUECKUX HAYK.
KU3HU MeToibl TIO3HAHUA KUBOM MPHUPOABI (HAOMIOACHHE, SKCIIEPUMEHT, ONMUCAHHEe, U3MEpEHue, OK-02
KJIacCU(UKAIUsI, MOJICIIMPOBAHKE, CTATHCTUYICCKAsT 00pabOTKa JIaHHBIX ).
Kusble cucteMbl (OMOCHCTEMBI) KakK MpeaAMeT n3ydeHust ouonoruu. OTInYue KUBBIX CUCTEM
0T HeopraHmyeckoi nmpupoasl. CBOHCTBA OMOCHCTEM U MX pa3HOOOpas3ue.
YpoBHU OpraHu3alnu onocucTem: MOJIEKYJISIPHO-T€HETHUECKUH, KJIETOYHBIH,
OpPTaHU3MEHHBIN, TMOIMYJSIIIHOHHO-BHIOBOM, SKOCUCTEMHBIH (OMO - TEOIEHOTUYECKUH),
OonochepHbIH
Paznen 2 XumMuuyeckuii COCTaB U CTPOEHHE KJIETKH 10
Tema 2.1. Copaeprkanue yueOHOro MaTepuasa 2 2
XUMUYECKUH COCTaB | 3-4 XUMHUECKUH COCTAB KIETKH. XUMHUECKUE DIIEMEHTHI: MAKPO3JIEMEHTBI, MUKPOAJIEMEHTHI.
KieTku. Boga Bona u muHepanbHble BemiecTBa. DyHKIMM BOJAbI U MHUHEPAJIbHBIX BELIECTB B KIIETKE.
1 MUHEpaJIbHbIC [Tognepxanne ocmoTrueckoro OagaHca
BCIICCTBA IIpakTHyeckoe 3aHATHE 3 1
5 Noe 1 « H3ydeHue OHWOJIOTUYECKOW pOJIM MHHEPATBHBIX BEIIECTB B 00OeCIeYCHHUH
KU3HEESTeIbHOCTH OPraHN3MOB, MPOSIBICHUS icOagaHca MUHEPAIbHBIX 2JIEMEHTOBY OK-01, OK-02,
Tema 2.2. Cojepkanre yaeOHOr0 MaTepuraja 1 3 OK-04
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buonornuecku
Ba)KHBIE XUMHUYECKHE
COE€IUHEHUS

6-8 benku. CocTaB u cTpoeHne OeTKOB. AMUHOKHCIIOTH — MOHOMEpHI OenkoB. Hezamenumbie
U 3aMEHUMBIE aMHHOKHCJIOTH. AMHHOKHCJIOTHBIN COCTaB. YPOBHU CTPYKTYPhI OCIKOBOM
MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHUE
cBoiicTBa OenkoB. buomormueckue ¢yHkiun OenkoB. DepMeHTHI — OHOIOTHYECKHE
karanuzatopel. CtpoeHue ¢epMeHTa: aKTUBHBIA IIEHTP, CyOCTpaTHas CHeUU(UIHOCTb.
Kodepmentsl. Buramunbl. OTiananst GepMEHTOB OT HEOPTaHUYECKUX KaTalln3aTOPOB.
VYrneBoasl: MOHOcCaxapuabl (TIIIOKO3a, pubo3a M Ie30KCHpH003a), aucaxapuabl (caxaposa,
JIAKTO3a) W ToJucaxapuabl (Kpaxman, TIUKOTeH, IeJuTioiios3a). buomornueckue GyHKIUM
yraeBonoB. Jlumuael:  Tpurnuuepunsl,  GOocHOTUNUABL,  CTEpouAbl. [ uapodMIBHO-
ruapodoOHbIe cBoicTBa. bronornueckue Qynkiuu unuaoB. CpaBHEHHE YTIIEBOIOB, OCITKOB
U JTUIHUI0B Kak UcTOuHUKOB 3Hepruu. Hyknennosele kucnotsl: JJHK u PHK. Hykneoruast —
MOHOMEPHI HYKJIEMHOBBIX KUCIOT. Ctpoenue u pynkiuu [JHK. Crpoenune u dynkuun PHK.
AT®: ctpoenue u HyHKIUH

9 JlaGopatopHbie 3aHATHS

Ne ] «Onpez[eneHI/Ie HaJIWYIMWA KpaxMaJid B IIPOAYKTAX ITUTAHUA»

Tema 2.3.

CrpyKTypHO-
GbyHKIIMOHATbHAS
OpraHH3aIHsI KIIETOK

Coneprkanue yueOHOro MaTepuasa

10-11 Huronorust — Hayka o kieTke. Knerounas Teopust — npumep B3aMOAEUCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/1bl U3y4YEHUS KIIETKH.

Knerka kak menmoctHas skuBasi cucrema. OOmue NpU3HAKK KIIETOK: 3aMKHYTas Hapy>KHas
memOpaHna, mosiekynbl JIHK kak reneTnueckuil anmnapat, cucTeMa CUHTe3a Oeka.

Tumbl  KIETOK: dyKapHoTHUYecKass W Tmpokapuotudeckas. (OcoOEHHOCTH CTPOCHUS
npokapuotudeckoi kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOH
KJIeTKU. OCHOBHBIE OTIIMYUS PACTUTENIBHOM, )KUBOTHOM U rpuOHOM KieTku. [loBepXHOCTHBIE
CTPYKTYpPBl KIJIETOK— KJIETOYHas CTEHKa, TINIHMKOKaIMKC, MX (yHkuuu. Ilnazmatnueckas
MeMOpaHa, e CBOMCTBA 1 (DYHKIIHH.

Hutonmnasma u ee opra”ouabl. OgHomemOpaHHble opranoujsl kiaetku: OIIC, ammapar
lNonpmxu, musocomsbl. [loayaBTOHOMHBIE OpPraHOWAB! KJIETKH: MMTOXOHJPHUH, IUIACTHJIBIL.
[Ipoucxoxaenne MUTOXOHApUN M TwiacTHA. Bunel miactun. HememOpaHHbIE OpraHou[bl
KJICTKH: PHUOOCOMBI, KJIETOYHBIA IEHTP, LEHTPUOIH, PECHUYKH, >KIYTHKH. DyHKIHUH
OpPraHoOUOB KJIETKU. BKitoueHus.

Snpo — perymnsaropHblid HeHTp KieTku. CTpoeHHe siapa: saepHas 000JI0uKa, Kapuoruiazma,
XPOMAaTHH, SAPBIIKO. XPOMOCOMBL. TpaHCIIOPT BELIECTB B KJIETKE

12 JIabopaTopHBIC 3aHATHS
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Ne 2 « M3yuenue ctpoeHHe KIETKH (pacTeHusi, >)KUBOTHbIE, TPUOBI) M KJIETOYHBIE BKIIOYCHUS
(kpaxmai, KapOTUHOUIBI, XJIOPOIIACTHI, XPOMOILIACTHI)»

Pazgean 3. ZKuzneaessreJJLHOCTh KJIETKHA

|

Tema 3.1.
OOMEeH BelIeCTB
U TIpeBpalicHue

SHEPTUU

B KJIETKE

CoaepxaHue y4eOHOr0 MaTepuaia

13-14 OOmMeH BemecTB, WM MeTaO0oOaM3M. AccUMWIAIMSA (TUTaCTHYECKUH OOMEH) u
JUCCUMUIIALIMS (PHEpreTHUeCKuid 0OMEH) — JIBe CTOPOHBI €MHOTO Ipoliecca MeTabonu3ma.
Ponb 3ak0HOB coXpaHEeHHsI BEIIECTBA U SHEPTUU B IOHUMAaHUU MeTabonu3Ma. Tumel oOMeHa
BemiecTB: aBTOTpopHBIH U TereporpodHbiii. Ponms (depMeHTOB B OOMEHE BEIIECTB H
npeBpanicHnn dHeprun B kietke. @otocuuTe3. CBeToBast U TeMHOBas (a3wl POTOCHHTE3A.
Peakiun ¢otocunteza. DPpdekTuBHOCTh PoTocuHTE3a. 3HaueHue (HOTOCUHTE3a IS KU3HHU
Ha 3emue. BimsiHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIMICHUS €TI0
NPOJYKTUBHOCTH Y KYJIBTYPHBIX PacCTCHHH. XEMOCHHTE3. XEMOCHHTE3UPYIOIINE OAKTCPHH.
3HaueHne XeMOCHHTE3a JUIsl )KU3HU Ha 3emIie.

DHepreTuyeckuii 0OMeH B KiieTKe. PacierieHre BeecTs, BbIICICHHE U aKKYMYJIHPOBaHHE
SHEPTHH B KJIETKE. DTambl dHEPreTudeckoro oomena. [nmmkomms. bpokeHue W ero BHIBIL
KucnoponHnoe oxucnenue, uinu kiertouyHoe apixanue. OxucnurenbHoe GochopumupoBaHue.
Db HEKTUBHOCTD YHEPTETUYSCKOTO 0OMEHA

Tema 3.2.
Bruocunres Oenka

Cozeprkanue yueOHOro MaTepuaa

15-16 Peakumum matpuunoro cunrte3a. ['eHermdeckas uHpopmanus u JIHK. Peammzanus
TeHEeTUYeCKOM MH(OopMaum B KIeTke. [ eHeTnyeckuid Ko ¥ ero cBoicTBa. TpaHCKpUIIHS —
marpuuHblii cuHTe3 PHK. Tpancmsamuss — OwocuHTe3 Oenka. ITambl  TPaHCISIUH.
KoupoBanue aMuHOKHCIOT. Pojib pbocoM B OMOCHHTE3e OelIKa

17-18 IlpakTudeckoe 3aHATHE

Ne 2 «Pemenne 3aga4 Ha onpCACICHUC TTOCIACI0OBATCIIbHOCTH HYKJICOTUI OB

Tewma 3.3.
Bupycset

Coneprkanue yueOHOro MaTepuasa

19 Heknerounsie popmbl )ku3HA — BUPYCHL. MicTopust oTKpeITHs Bupycos (/1. 1. ViBanoBCKwuii).
Oco0eHHOCTH CTPOSHMS M )KM3HEHHOTO 1MKJIa BUpycoB. baktepuodaru. bonesnu pactenui,
KMUBOTHBIX M Y€JIOBEKa, BBI3bIBAEMBIC BHpycaMu. Bupyc ummyHonedunura yenoseka (BUY)

— Bo30yautens CITW da. [lpodunakTrka pacupocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUI

OK-01, OK-02,
OK-04

Paznen 4. Pa3dMHOKeHHE U HHAUBUAYAJIBbHOC Pa3BUTHEC OPTaHU3MOB

Tema 4.1.

| Conepxanre yaeOHOT0 MaTepHraja

OK-01, OK-02,
OK-04

17




JKU3HEeHHBIN IIUKIT
KIETKHA

20-21 KnetouHblii IMKJI, WIM )KU3HEHHBIH IUKI KieTku. MHTepdaza nu muros. Ipomeccsr,
npotekatomue B uatepaze. Perumkanus — peakius matpuanoro cunre3a JJHK. Ctpoenne
XpOMOCOM. XpOMOCOMHBII Habop — KapuoTuIl. JIUIIOWAHBIN U rarIouIHBIH XPOMOCOMHBIE
HaOopbl. Xpomatuabl. lluTosmormueckue OCHOBBI Pa3MHOXKEHMS M HHIUBUAYAIbHOTO
pa3BuUTHA OpraHu3MoB. Jlenenue kietku —MuTo3. Ctaguu mutosa. [Ipoueccsl, npoucxoasume
Ha pa3HbIX CTaAMsIX MUTO3a. buosnormdeckuit cMmeica mutosa. IIporpammupyemas ruGesns
KJIETKH - alloNTO3

Tema 4.2.
DopMBbI pa3MHOKEHUS
OpraHu3MOB

Copepxanue yueOHOro Marepuasa

22-23 ®opmbl pa3MHOXKEHHsI OpPraHM3MOB: Oecmojoe © TmojoBoe. Buasl Oecronoro
Pa3MHOXEHHUS: IeJIeHNe HAJBOE U IOYKOBAHUE OJTHO M MHOTOKJIETOUHBIX, CHOPOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOXeHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHNU3MOB, €r0 3HAYEHHE IS
CEJIeKLIUH.

[TosnoBoe pa3zMHOkeHuUe, ero oTanuus oT Oecnosoro. Meio3. Craguu meiioza. Ilponeccsl,
npoucxojdiiue Ha craauax wmerosza. [loBemenue xpomocom B Meiosze. Kpoccunrosep.
buonorudeckunii cMbIca U 3HaYeHUE Melo3a. ['ameTrorenes — npouecc 00pa3oBaHUs MOJIOBBIX
KJIETOK y *HUBOTHBIX. [l0o/10BBIE JK€€3bl: CEMEHHUKU U siMUHUKU. OOpazoBaHue U pa3BUTHE
HOJIOBBIX KJIETOK — TaMeT (CHepMaro30M], SWLEKIETKa) — CIEpMaTOreHe3 M OOIEHE3.
Oco0eHHOCTH CTPOEHUS SIMLIEKIETOK U criepMaTo3ouaoB. OmnonorBopenue. IlapreHorenes

Tema 4.3.
NunuBuayansHoe
pa3BUTHE OPraHU3MOB

CoaepxaHue y4eOHOr0 MaTepuaia

24-25 VaauBuayanbHOE pa3BUTHE (OHTOTeHe3). DMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otansl SMOPUOHATIBHOTO Pa3BUTHS Y TMO3BOHOYHBIX >KMBOTHBIX: JAPOOJICHUE, TacTPyIIALus,
opranoreHes. [loctamMOpuoHanpHOE pa3BuTHE. THUOBI TOCTIMOPHOHAIBHOTO PAa3BHTHS:
npsMoe, HerpsiMoe (JIMYMHOYHOE). BnusHHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CHOoCOOHBIE BBI3BIBATh BPOXKICHHbIE ypoJCcTBa. PocT M paszButue pacreHuil. OHTOreHes
IIBETKOBOT'O PACTEHUS: IBOMHOE OIUIOIOTBOPEHUE, CTPOSHHE CEMEHH, CTAINH PA3BUTHUS

26-27 IlpakTrueckue 3aHsTHs

Ne 3 «OsznHakomienue ¢ WHMEKIHMOHHBIMH 3a00JIEBAaHUSMH W SIUACMHUSIMH B HUCTOPHH
YEeJI0BEUECTBAY.
Ne 4 «O3HaKoOMIJICHHE C BaKIIMHAIIMECH KaK MPOMUIAKTHKON HHPEKIIMOHHBIX 3a00JICBaAHMIN

Paznea S. HacjieiCTBEHHOCTh M1 M3MEHYMBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeA0BaHUA

Cozeprkannie yueOHOro MaTepuaa

28-31 Ilpenmer W 3amayu TeHETUKH. PoJIb IUTONIOTMM W SMOPHOJOTHH B CTAHOBJICHUU
TeHEeTUKU. BKIag poCCHHCKMX M 3apyOEKHBIX YUYCHBIX B Pa3BUTHE TE€HETUKH. MeToJbl
FCHETHKH  (THOPUIOJIOTHYSCKUH,  LHUTOTCHETHYECKHH,  MOJICKYJISIPHO-TCHETHUCCKUI).

OK-01, OK-02,
OK-04
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OcHOBHbBIE T'€HETHUYECKHE IOHATHS. ['eHeTMueckass CHMBOJIMKA, MCIOJIb3yeMas B cXeMmax
CKpEIIMBaHUIA.

3aKOHOMEPHOCTH HACJIeJOBaHUS IPU3HAKOB, ycTaHOBJIeHHbIE . Menaenem. MoHoruopuaHoe
CKpelllMBaHME. 3aKOH eAUHOoOOpazus TuOpuAOB nepBoro mnokojeHus. IlpaBuio
JOMMHHPOBaHMs. 3aKOH paclleIuleHus npu3HakoB. ['mmoreza umcrorsl ramer. IloiaHoe u
HEeINoJHOe  JOMUHHUpOBaHMe. JlurubpuaHoe  ckpemmBaHHe. 3aKOH  HE3aBHCHUMOIO
HaClIeZIOBaHUsI TPU3HAKOB. lLlUTOreHeTHYecKre OCHOBBI JUTHOPUIHOTO CKPEUIMBAHMUSA.
AHanusupyromee CcKpemuBanue. lcrnonb3oBaHWe aHAMM3HPYIOIIETO CKPEIIUMBAHUA UL
OnpeeIeHUs TEHOTUIIA 0CO0U

33-34 IIpakTU4YeCKHE 3aHSATHS

Ne 5 Pemenue 3amady Ha ONpenesieHHE BEPOSTHOCTH BO3HMKHOBEHUS HACIIEICTBEHHBIX
MIPU3HAKOB MPU MOHO-, JTU-, TOJIATHOPHUIHOM M aHAJTU3UPYIOIIEM CKPEIIIMBAHNH, COCTABIICHUE
TCHOTUIINYCCKUX CXEM CerH_[I/IBaHI/IH

Ne 6 Pemenue 3amad Ha ompeaencHUE BEPOSTHOCTH BO3HUKHOBEHHUS HACIICICTBEHHBIX
HpI/ISHaKOB HpI/I CHCIINICHHOM HaCJICOJOBaHUU, COCTaBJICHUC TCHOTUIITUYCCKUX CXEM
CKpEITUBaHUS

Ne 7 Pemenue 3amad Ha OIpPEAECICHUE BEPOSTHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB TPHU Pa3IMYHBIX TUIAX B3aMMOJICUCTBHS T€HOB, COCTaBJICHUE TC€HOTHUITMYECKHUX
CXEM CKpCIIMBaHUS

Tema 5.2. Copepxanue yueOHOTo MaTepHasa
CuerieHHOe 35 CuemnieHnHoe HacienoBanue mpuszHakoB. Pabora T. Moprana mno crenjieHHOMY
HacJIeJOBaHHUE HACJIEOBAaHUIO TEHOB. HapyiieHue cIemieHuss TeHOB B pe3ylbTaTe KPOCCHHTOBEpA.
MIPU3HAKOB XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYEeCKHEe KapThI.
I'enetuka moma. XpoMOCcOMHOE OMpeJesieHrne Moja. AyTOCOMBI U TIOJOBBIE XPOMOCOMBI.
T'omoramernsie u TeTCPpOraMCeTHBIC OPraHU3MBI. HaCJ'IeI[OBaHI/Ie IMPU3HAKOB, CHCILUICHHBIX C
OJIOM
Tema 5.3. Cosiepxanre yaeOHOT0 MaTepuraja
3aKOHOMEPHOCTHU 36 U3meHunBOCTh. Buabl N3MEHUMBOCTH: HEHACIEACTBEHHAs U HACJIEeACTBEHHAs. Poib cpeabl
W3MEHYUBOCTHU B HEHACJIEJCTBEHHON M3MEHYHMBOCTH. XapaKTepUCTUKAa MOIU(PUKALNOHHOW H3MEHYUBOCTH.

Bapuanuonsslil psa u BapuanvonHas kpusas. Hopma peakuuu npusHaka. KonuuecTBeHHbIE
U KauecTBEHHbIE TMpPHU3HAKM M HMX HopMa peakuuu. CBolicTBa MOAU(PHUKAIIMOHHOMN
N3MEHUYUBOCTH.

HacnencrBennasi, win reHoTunuyeckass M3MeHYMBOCTh. KoMOMHATHBHAsE M3MEHYHUBOCTD.
Meiio3 M 1OJIOBOM NpollecC — OCHOBa KOMOMHATHMBHOM HM3MEHYMBOCTH. MyTalMOHHAs
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n3MeH4YnBOCTh. Kiaccugukamus MyTauuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBIe. YacTtoTa u
MPUYUHBI MyTalnid. MyTareHHbie (aKTOPhI. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEACTBEHHOM
N3MCHUYHUBOCTU

H. 1. BaBunosa

Tema 5.4.
I'enetuka uegoBeka

CoaepxaHue y4eOHOr0 MaTepuaia

37 T'enetuka 4enoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJ/IbI T'€HETHKU YEJIOBEKA:
TeHEAIOTUICCKUH, OJM3HEIOBBIA, [TMTOTCHETUYCCKUI, OMOXMMHYECKUN, MOJICKYIISPHO-
reHetndeckuii. CoBpeMEHHOE OIpee/ieHUe TeHOTHUIA: MOJHON€HOMHOE CEKBEHHUPOBAHME,
TeHOTUITUPOBaHUE, B TOM uuncie ¢ nomombio [11[P-ananu3a. HacnencTBennsie 3a00eBaHmMsI
YeJoBeKa: TEeHHBbIC OOJie3HW, OOJIe3HHM ¢ HACJICACTBEHHOW MPEeapaciioioKeHHOCTHIO,
XpoMOcOMHBIe 0o0je3Hu. ComMaTH4YeCKWe U TeHepaTuBHbIE MyTaluud. CTBOJIOBBIE KIIETKH.
[Ipunnumer  370poBOTO  OOpa3a KW3HMU, JAWATHOCTUKH, TPOPWIAKTHKH W  JICUCHHUS
TCHETHYECKUX  Oonie3Held.  MeauKo-reHeTHYecKoe  KOHCYJIBTHPOBAHHWE.  3HAYCHHE
MEIUIIMHCKOW TEHETHMKHM B TPEIOTBPAIICHHM W JICUCHUH TEHETHYECKUX 3a00seBaHUN
YyeJIoBEKa

38 IlpakTuueckoe 3aHsTHE

Ne 8 «CocrapiieHne 1 aHaJIn3 POJIOCTOBHBIX YEJIOBEKA)

Pa3gen 6. DBOJIIONOH

Hast OUO0JIOrHs

Tema 6.1.
OBOIIOIMOHHAS
TeopHUs
U €€ MECTO
B OMOIOTHU

CopepxaHue yueOHOro MaTepualia

39 IlpennocbUlKM BO3HMKHOBEHHS 3BOJIIOLMOHHONW TEOPHM. DBOJIOIMOHHAS TEOpHsl U €€
MecTo B Onosioruu. BiausiHue 3BOIIOIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYK.
CuzerenbcTBa 3BoOLMH. [laneoHTONOrMUECKHE: TOCIIE0BATENBLHOCTD MOSIBJICHHS BUIOB B
MaJI€OHTOJIOTUYECKOM JIETONHCH, Mepexo/Hble ¢GopMmbl. buoreorpaduueckue: cxXoICcTBO U
pasznuune dayH u QIop MaATEPUKOB U OCTPOBOB. DMOPHOIOTUYECKHUE: CXOJCTBA M PA3IHMUUS
SMOpPHUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHaJIOTUYHBIC, pPYyAMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKHUE:
CXOACTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX IyTell y Bcex
YKUBBIX OPraHU3MOB.

OpomounonHass Tteopus Y. JlapBuna. IlpeanochUlkKM BO3HMKHOBEHHUS JapBUHHU3MA.
JIBIKyIIue CHJIbl SBOJIOUMH BUAOB 1O JlapBuHy (M30BITOYHOE pPAa3sMHOXKEHUE TIpU
OTPaHMYEHHOCTH PECYPCOB, HeolpeaenEHHas U3MEHUYMBOCTh, O0pb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBINA 0TOOD)

Tema 6.2.

Coneprkanne ydeOHOro MaTepuasa

OK-01, OK-02,
OK-04
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Mukpos3BoIIOLUS

40 Cunternueckas teopus 3Boiroiuu (CTI) u e€ oCHOBHBIE TONIOKEHUsI. MUKPOIBOIIOIHS.
[Nomynsanus Kak eqUHUIA BUIA U 3BOJIIOLUH.

JBwxymue cuibl ((hakTOphI)IBOIIONMKM BHAOB B MNpHpoje. MyTalMOHHBIM mpouecc u
KOMOMHATHBHAs M3MEHUUBOCTh. [lomynanmoHHble BOMHBI M aApeid renoB. Mzomsauus u
murpanusa. EctecTBeHHBIE 0TOOp — HampaBistomui  ¢akrtop sBomonuH.  Dopmbl
€CTeCTBEHHOro o0TOopa. IIpucnocoOieHHOCTh OpraHu3MOB Kak pe3yJbTaT HBOJIOLMH.
[Ipumeps! mpucnocobiieHuit 'y opranu3moB. Apomopdo3bl W uauoajgantanuu. Bug u
BunooOpazoBanne. Kputepuu Buna. OcHOBHBIC (OPMBI BUA000pa3oBaHus: reorpaduaeckoe,
JKOJIOTHYECKOE

Tema 6.3.
Makpo3Bosronust

Copepxanue yueOHOro Marepuasia

41 MakposBomonusi. GopMbl 3BONIONNN: (QHUIETHYECKAs!, AUBEPTeHTHAsI, KOHBEPTEeHTHAs,
napauiensHas. HeoOpaTumMocTh 3BOMIONH

42 TlpakTHuecKoe 3aHsTHE

Ne 9 «Omnucanue HpI/ICHOCO6JIeHHOCTI/I Oopraimu3sMa M €€ OTHOCHUTCIIbHOI'O XapaKTCpa»

Pa3nen 7. Bo3HuKHOBeHHeE U Pa3BUTHE KM3HU HA 3emJie

Tema 7.1.
3apoxkIeHre
Y Pa3BUTHE KU3HU

Cozeprkannie yueOHOro MaTepuaa

43 JloHayuyHbI€ NMPEICTABICHUS O 3apOXKICHUM >KM3HU. HaydHble rumote3bl BOSHUKHOBEHUS
KHU3HM Ha 3emiie: abMoreHe3 U MaHcnepMus. XUMUYecKast BOJIONH. AOMOTeHHBIN CHHTE3
OpPraHWYECKUX BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKICHUE
XUMHAYECKON sBoronnd. HauanpHble sTanbl Onosiormueckoil »somronmu. [ 'unoreza PHK-
Mupa. PopMupoBaHHEe MEMOpPAaHHBIX CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. [lepBbie
KJIETKH ¥ UX 3BOMIOLMA. DOpMHUPOBAHKUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emiie no 3paMm u nepuojaMm. Katapxei. Apxeiickas U mpoTepo3oicKas
opbl. Ilameo3olickas 3pa u e€ mepuOIbl: KEeMOPHICKHIA, OPIOBHKCKHH, CHIIypHUICKHIA,
JICBOHCKHM, KaMEHHOYTOJIbHBIN, NepMCKUA. Me3030icKast 3pa U €€ Nepuoabl: TPUACOBBIMH,
opckuid, MenoBoi. KaiiHo3oiickass 3pa M €€ nepuobl: IaJeOreHOBbIN, HEOTEHOBBIH,
AHTPONOTCHOBBIH.

Tema 7.2.
Cucrema

OpTraHu4Y€CKOro Mupa.

IIpoucxoxnenue
YyeJoBeKa —
AHTPOTIOTCHE3

CoaepxaHue y4eOHOr0 MaTepuaia

44 Cucrema OpraHM4ecKoro MUpa Kak OTpaKeHUe 3BONIONMH. OCHOBHBIE CHCTEMAaTUYECKHE
Ipynmnbl OpraHU3MoB. XapaKTepUCTHKA KIMMaTa U IeoJOrM4ecKuX IpoueccoB. OCHOBHBIE
9Tarbl 3BOJIIOLMU PACTUTENIBHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHU U )KUBOTHBIX.
[losiBnenue, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

OBonronuUs  4YeloBeKa. AHTPONOJOrus Kak Hayka. Pa3BuTue mNpeicTaBIeHUHd O
IPOUCXOXKJICHUU 4YeloBeKa. Meroabl u3ydeHHs aHTponoresesa. CxoAcTBa W pasiauyus

OK-01, OK-02,
OK-04
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Yea0BeKa M JKUBOTHBIX. CHCTEMATHUECKOE IIOJIOKEHUE UYEIOBEKA. I[BI/DKYH_[I/IG CHIJIbI
(bakToper) aHTpomorene3a. HacnmencTBeHHas W3MEHUYMBOCTh W €CTECTBEHHBIM OTOOD.
OO0I1iecTBEHHBIN 00pa3 KU3HM, U3TOTOBJICHUE OPYAMMA TPY/ia, MBIILICHHUE, PEYb

Tema 7.3.

Coneprkanne yuyeOHOro MaTepuasa

OCHOBHBIE CTaUH
JBOJIFOLIMY YEI0BEKA

45 OcHOBHBIE CTaJMHM M BETBU 3BOJIIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YeloBeK yMebli,
UYenoBek mpsMoxoasmiui, YenoBek HeaHIaepTadbCKui, YenoBek pa3yMHbI COBPEMEHHOTO
tuna. Haxonkn MCKOMmaeMbIX OCTaHKOB, BPeMs CYIIECTBOBaHHS, 00JIACTh PACIIPOCTPAHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Uenoseueckrne packl. OCHOBHBIE OOJIBIIUME pachl: €BPOTCOWAHAS (EBpa3uiicKas), HETpo-
aBcTpajionjiHasi (9KBaTOpHallbHAsl), MOHTOJIOMAHAS (a3uaTCKO-aMepuKaHCKas). UYepTsl
NPUCTIOCOOTIEHHOCTH TPEICTABUTENEH YEIOBEUECKUX pac K YCIOBHSM CYIIECTBOBAHMS.
EannHcTBO uenoBeveckux pac. Kpuruka pacuzma

46 IlpakTrdeckoe 3aHATHE

Ne 10 « Onpez[eneHHe BPEMCHH U IIYTHU PACCCIICHUA YCJIOBCKA I10 IIJIAHCTEY

Paznea 8. Opranu3msl

H OKPY:KaIoIas cpeaa

Tema 8.1.

Cozeprkanue yueOHOTo MaTepuaa

DKOJIOrus
Kak Hayka. Cpenbl
JKHA3HU.
IKOJIOTHIECKHE
bakTopbl

47-48 Dkonorus Kak HaykKa. 3ajadyd M pasfeibl 3KOJIOrMH. MeToapl IKOJIOTMUYECKUX
HCCIe0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO uenoBeka. Cpepl oOuTaHus
OpraHM3MOB:  BOJIHas,  HA3€MHO-BO3JyIIHAs, I[OYBEHHAas, BHYTPUOPTaHU3MEHHAs.
Oxonorudeckue ¢akropel. Kiaccudukanus skojgorndeckux (HakTOpoB: aOMOTHUYECKHE,
OWoTMYeckue W aHTpomoreHHble.  JlelicTBHe  HDKOJIOTMYECKHX  (PAKTOpOB  Ha
opraHu3mMbl. AOHoTHdeckue (akToOpbl: CBET, TEMIIEpaTypa, BIIAXHOCTh. DOTOMEPUOAU3M.
[Ipucniocobnenuss OpraHM3MoOB K JEHCTBHIO aOMOTHYecKuX (pakropoB. buonornyeckue
put™Mbl. buotnyeckue ¢aktopel. Buasl OMOTHYECKMX B3aMMOACHCTBUN: KOHKYPEHIIHS,
XUIHUYecTBO. [lapazutusm, MyTyannu3m, KOMMEHCATU3M (KBapTHPAHCTBO, HAXJICOHUYECTBO),
aMeHcalu3M, HeUTpain3M. 3HAYCHHE OMOTHMYECKUX B3aMMOJCUCTBHM ISl CyIIECTBOBAHUS
OpPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX

Tema 8.2.
DKOIOTrHYECKHUE
XapaKTEPUCTUKH
MOMYJISLIUHA

CopepxaHue yueOHOro Marepuasa

49 DkoJIOrMYECKHEe XapaKTepUCTUKH monyssauuu. OCHOBHBIE IOKA3aTENH MOMYJIAINH:
YHUCIIEHHOCTb, IUIOTHOCTH, POXKIAEMOCTb, CMEPTHOCTb, MHPUPOCT, Murpauus. JluHamuka
YUCJICHHOCTH MOMYJISINU U €€ PeryJsiius

50 ITpakTuueckoe 3aHsITHE

Ne 11 «Ymenue nenatb noACYET MIOTHOCTH MOMYJISIUI pa3HbIX BUJIOB pACTEHUID)

OK-01, OK-02,
OK-04, OK-07
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Pa3zgen 9. Coo0liecTBa M DKOJOTHYECKUE CHCTEMBI

10

Tema 9.1. CoaepxaHue y4eOHOr0 MaTepuaia 1
CoobmecTBa 51 CoobmectBo opraHu3mMoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a:  BHIOBAasi,
OpraHU3MOB, NpOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunsl-nomuHanTel. CBs31 B OMOIICHO3E.
9KOCHCTEMBI Dkosnoruueckre cucteMbl (3kocucteMbl). [lonstue 00 »sKocucTeMe U OHUOTEOIEHO3E.
OYHKIMOHATBHBIE KOMITIOHEHTBI JKOCUCTEMBI: TPOIYICHTHI, KOHCYMEHTBI, pPEIYyIICHTHI.
KpyroBopoT BeliecTB U MOTOK PHEPrHH B dKOcUcTeMe. Tpoduyeckue (MULIEBBIE) YPOBHU
skocucteMbl. [lumeBbie 1enu u cetu. OCHOBHBIE MOKa3aTeNM HSKOCUCTEMBI: OHoMmacca,
OPOAYKIHSI. DKOJIOTUYECKUE MUPAMUIbL: MPOIYKIMH, YUCICHHOCTH, OMomMacchl. CBoiicTBa
DKOCHCTEM: YCTOHYMBOCTh, caMoperysinus, pa3sutue. Cykieccus
Tema 9.2. CojiepkaHue yueOHOro MaTepuaja 1
IIpuponusie 52 IlpupojHble B3KOCHUCTEMBI. DKOCHUCTEMBI peK U 03€p. DKocHCTeMa XBOWHOIO WIH
IKOCUCTEMBI HIMPOKOJIUCTBEHHOTO jeca. AHTpPOIIOTEHHBIE HKOCUCTEMBI. ATPOIKOCHCTEMBI.
VYpOoskocucreMbl. buonoruueckoe u - XO3SHCTBEHHOE 3HAYEHHME arpo3KOCHCTEM U
yp6oskocuctemM. bruopasznooOpaszue kak (axTop yCTOMUMBOCTH 3KOocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HoOOpasus Ha 3emMiie
Tema 9.3. Copaeprkanue yuyeOHOro MaTepuasa 1
buocdepa — 53 Yuenue B. U. Bepnanckoro o 6uochepe. ['panniipl, coctas u ctpykrypa 6mocdepsl. dKupoe
rino0anbHas BemecTBO M ero ¢QyHkmuu. OcobeHHOCTH OHOChephl Kak TIJI00aJbHOW 3KOCHCTEMBI.
skocucrema 3eMnu | JluHaMudeckoe paBHOBecHe M oOpaTHas CBsi3b B Ouocdepe. KpyroBopoTsl BemiecTs u
OMOTeOXMMHYECKHE LHUKIBI DJIEeMEHTOB (yriaepoaa, a3oTa). 3O0HaIbHOCTH Ouocdepsl.
OcHOBHBIE OMOMBI CYIIIH
Tema 9.4. IMpodeccuoHabHO OPUEHTHPOBAHHOE CO/IepP:KaHue (Co/lepsKaHue MPUKJIATHOTO MO1YJIA) 2
Brusane 54-55 YenoseuectBo B Owochepe 3emin. AHTPONOTEeHHbIE H3MEHEHUs B Owuocdepe.
AHTPOTIOTEHHBIX I'mobGanpHBIe SKONOTMUeckue mpobiaembl. COCymIeCTBOBAaHHE MPUPOJLI M UYEIOBEUECTBA.
¢dbakTopoB Ha Coxpanenne Ouopa3HOOOpa3wsi Kak OCHOBa ycroWumBoct Ouocdepsl. OcHOBa
ouochepy paIMOHATIFHOTO YMPaBICHUS MPUPOAHBIMU PECypcaMu M WX HCIOJIb30BaHUE. JloCTkKeHus
OHMOJIOTHH U OXpaHa MPUPOIbI
56-57 IlpakTudecKkoe 3aHATHE 2
No 12 « YMmenue onpeaensiTe OTX0/1bl TPOU3BOICTBA»
Tema 9.5. IIpodeccHuoHAILHO OPUEHTHPOBAHHOE COePKaHHE (CoAepKaHue MPUKJIATHOI0 MOIYJIs1) 2
Bimsanue connansHo- | 58-59 3mopoBbe 1 ero cocranisromue. akTopsbl, MOJOKUTEITHHO U OTPUIIATEIEHO BIIUSIONIHE
IKOJIOTHYECKUX Ha opranm3M uesoBeka. [IpoOrema TEXHOTEHHBIX BO3ACWCTBHUI Ha 30POBBE UEJIOBEKa

OK-01, OK-02,
OK-04, OK-07
IIK-1.4
IIK-2.3
IIK- 3.1
IIK- 4.2
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¢daxTOpoB Ha
3I0POBBE YETIOBEKA

(BHGKTPOMaI‘HI/ITHLIe I10J14, 6BITOB8.51 XHUMMUA, I/136BITO‘-IHLIC IyMbl, pajguanusa H"u T.H.).
Apnantanius  opraHu3Ma 4eloBeka K ¢akTtopaM OKpyxkaromed cpenbl. [IpuHIUTIBL
(dhopmMupoBaHus 310pOBhecOEpeTaromero moseaeHus. Ou3ndeckass akTUBHOCTh U 370POBbBE.
bruoxuMuyeckue aceKkThl pallMOHAIBHOTO MUTAHUS

60 JlabGopaTopHble 3aHATUS

Ne 3 «Omnpeenenne yMCTBEHHON pabOTOCTIOCOOHOCTH

Pa3znea 10. Cesnexkunsi OpraHu3mMoB, 0CHOBbI OMOTEXHOJIOTHH

Tema 10.1.
Cenexus
KaK HayKa W MPoIiecc

Coneprkanre yuyeOHOro MaTepuasa

61-62 Cenexuus Kak HayKa U MPOIIECC. 3apOXKICHUE CEJICKIIMU U JoMecTukamnus. Yuenue H.
W. BaBusnoBa o 1ieHTpax MHOrooOpasusi 1 NpOUCXOXKAECHUS KyJIbTYpHBIX pacTeHuil. LIeHTpsl
IPOUCXOXKIECHUS JIOMAIIHUX XHUBOTHbIX. CopT, mopona, mrtamMm. COBpPEMEHHBIE METO]IbI
CEJIEKIIUH. MaccoBblit
¥ WHIWBUIYAIbHBIH OTOOPHI B CEJNEKIMHM pAacTeHUH W KHUBOTHBIX. OLEHKa SKCTEphepa.
bnuskoponcTBeHHOe ckpemuBaHue — MHOpuIUHr. Yuctass nauHusA. CKpelMBaHUE YHUCTBIX
auHui. ['ereposuc, mnu rudpuanas cuia. HepoacTBeHHOe CKpelMBaHWE — ayTOPUAMHI.
Otnanénnas rubpuausanus v e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 M IOJydeHue
HOJUIUIONAOB. JIOCTH)KEHUS CENEKIIMN PACTEHUM, dKUBOTHBIX U MUKPOOPTraHU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTHHA

63-64 buortexHoyOrus Kak OTpacilb MPOU3BOJACTBA. ['€eHHas MH)KEHEpHs. OTambl CO3JAaHHUSA
pexomOunantHoil /IHK u Tpancrennsix opranuzmoB. Knerounas mnxenepus. Kinerounbie
KYJIBTYDBI. MuKpoOKIOHaIbHOE pa3MHO)KEHHE pacTeHHH. Kionnposanue
BBICOKOIIPOJYKTHUBHBIX CEJIBbCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJOTHYECKUE M ITUYECKHE
npo6aembl. 'MO — reHeTHuecKd MOAU(DUIIMPOBAaHHbBIE OPraHU3MbI

Tema 10.3.
buorexnonoruun
B KHU3HU U npodeccun

Hpodwccnona.m)ﬂo OPUMCHTHPOBAHHOC COACPKAHUC (conepmaﬂne IMPUKJIATHOI0 MO}Iy.]Iﬂ)

65-66 OcHOBHbIE HaIPaBICHHUS COBPEMEHHONM OHMOTEXHOJIOTMH B MpOodecCHOHATBLHON
NEATEIFHOCTH 4ejioBeKa. MeTronsl OnoTexHOJOTHH. OOBEKTHI OMOTEXHOJIOTHHA. JTHKA
OMOTEXHOJIOTMYECKUX

U TEeHeTHMYeCKHUX HKcrmepuMeHToB. IIpaBuna moucka W aHanmu3a OHMOIKOJIOTMYECKOM
uHpopMauu

W3 pa3jMYHbIX UCTOYHMKOB (HayuyHas M y4eOHO-HayudHas JIUTEpaTypa, CpPelICTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)

IIpakTuyeckoe 3aHATHE

OK-01, OK-02,
OK-04, OK-07
IIK - 1.4
IIK -2.3
IIK - 3.1
IIK -4.2

24




67-68 Ne 13 Keiicel Ha aHainM3 MHQOPMALMU O HAYYHBIX JOCTIDKEHHSIX B 00JacTu
TeHETHYECKUX TEXHOJIOTHH, KIeTOYHON MH)KEHEPHH, MTUIIEBBIX OMOTEXHOJIOTHH.

Ne 14 3ammra keiica: mpeacTaBiIeHUE pE3yJIbTATOB DPELIEHUS KEHCOB (BBICTYIUIEHUE C
Mpe3CHTAILNECH )

Pasnen 11. Pemienue keiicoB B 00,1aCTH OHOTEXHOJIOTHH 2
Tema 11.1 IpodeccuoHaIbHO OPUEHTHPOBAHHOE CO/lep:KaHue (co/iep:KaHue MPUKJIATHOTO MO/TYJIA) 1
buortexnonoruu 69 PazBuTHe MPOMBIIIJICHHONW OMOTEXHOJIOTHIA U €€ MPUMEHEHHE B KU3HU YEJIOBEKa, TOUCK U
OK-01, OK-02,
B IIPOMBIIIJICHHOCTH | aganu3 MHGOPMAIMM U3 PA3JIMYHBIX UCTOUHUKOB (Hay4yHas W y4eOHO-Hay4Has JHUTEparypa, OK-04, OK-07
CpeCcTBa MaccoBOW MH(pOpPMaLUK, ceTh IHTEpHET U Apyrue) IIK - 1.4
70 [IpakTUueckue 3aHATUS 1 IIK - 2.3
Ne 15 Keiicpl Ha aHaM3 HHPOPMAITHH O PA3BUTHH IPOMBIIIIEHHOW OMOTEXHOJIOTHIA (TI0 MUHH- IIK - 3.1
TpyIIam). IIK - 4.2
No 16 3ammura keiica: mpencTaBICHHUE PE3YyJIbTATOB PEIICHHS KEWCOB (BBICTYIUICHHE C
MIPE3CHTALINECH )
71-72 IIpomexxyTouHasi arrectamus (mudpepeHIMpOBaHHBIN 3a4eT) 2
Bcero: 72
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3. YCJIOBUMA PEAJIM3ALIMU ITPOI'PAMMBI JTUCHUITJIMHBI

3.1. MaTepuaibHO-TeXHUYeCKOe o0ecneyeHue
Peanu3zamusi mporpamMmbl JUCHUIUITMHBI TpeOyeT Hanuuus ydeOHOro kaOmHera XuUMHUS H
buonorus, kabunet Ne304.
ObopynoBanne yuyeOHOro kabunera: HacTeHHbIE CTEHIBI TOCTOSHHOW JKcmozunuu «Pa3Butne
pacTUTENBHOrO Mupa», «Pa3BuTHe XKMBOTHOrO MHpa», «YPOBHHM OPraHU3alUH JKUBOW MPUPOIBI»,
«Oxkoiorus Ypanay.
VY4eOHble HATIISIIHBIE TOCOOUS:
- Habop TabauIl Mo OUONIOTHH;
- Habop «IlopTpeThl yueHbIX — OHOIOTOBY;
- KOJUICKITHH.
Pa3zpaboTku npakTHuecKkux, 1a00paTOPHBIX padoT.
Pa3paboTku 3aHITHIA U1 CAMOCTOSATENBHON pabOThI 00YYaIOIIHXCS.
TCO: HOyTOYK, BUIEOTIPOECKTOP.
Ob6opynoBanue:
Pabouee mecto negarora:
CTOJ, CTyJd, JdOCKa, JKpaH, Aepxarenu g Tabmun, tym6a ans TCO, mynsT ympaBieHws,
OaxTepuIaHAS JIaMTIIa.
PaGouee mecto oOyuatomerocs:
cron — 15, crynes — 30.

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

st ctyneHToB

[Taceunuk B.B. Kamenckuii A.A. Py6uoB A.M. buomorms 10 xmn., buomorms 11 xi. AO
«3narenscTBO. [IpocBemenne.»2022

[Taceunux B.B .buosorust buonoruueckue cucremsl u mpoueccsl 10 u 11 k. ¢ yrnyOnéHHbIM
nzyyenueMm. OO0 «MOLl MHEMO3HMNHA .»2022

[Taceunuk B.B. buonorus 10 xi1..11 k1. yrimy6nénnsiii yposens «M3narensctsa. [Ipocsemenue» 2022
[TonnoBkoBa M.B. Hocos A.B. I[TonoBkoBa T.B. Dkonorus. UnauBuayanbHbI OpOEKT. AKTyaabHast
skosorus. 10 -11-ki. 6a30BbIil ypoBeHs .AO « .M3natensctBo. [Ipocsenienue» 2022

CuBornazoB B.M. Kamenckuii A.A. AradonoBa W.b. buomorus: 0a3oBwiii ypoBenb AO «
N3narensctBo «IIpocsemenue» 2022 - 2028

TepemoB A.B. IlerpocoBa A.A buonorus. buonoruueckue cuctemsl u npoueccsl. 10,11 k1 OO0
«0OIL MHEMO3M1HA» 2022.

e .M. Jlobpotuna H.A. buocdepa n uenoseuectBo AO « U3natenbero. [Ipocsemnienue» 2022.
XomyTtoBa 1.B. EcrecTBeHHO- HayuHbIe peAMETHI. DKoJIorndeckas 6e3onacHocTb 2022

buonorust nns mpodeccuid M crenMaIbHOCTEH TEXHUYECKOIO UM €CTECTBEHHO- HAy4yHOTO
npodpmieit: DD VYII, Koncrantuno B.M.,Pezanos A.I'.,Paneesa E.O. 2024 r. DnextpoHHas dpopma
yueOHUKa.

Jasi npenogaBareJieii:
O06 ob6pazoBanuu B Poccuiickoii @enepauuu: denep. 3akon ot 29.12. 2012 Ne 273-03 (B pen.
®enepanpubix 3ak0HOB OT 07.05.2013 Ne 99-03, 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-D3, o1 03.02.2014 Ne 11-P3, ot 03.02.2014 Ne 15-
®3, ot 05.05.2014 Ne 84-D3, or 27.05.2014 Ne 135-®@3, ot 04.06.2014 Ne 148-D3, ¢ m3M.,
BHeceHHbIMH DepepanbHbIM 3akoHOM OT 04.06.2014 No 145-®d3, B pea. ot 03.07.2016, ¢ u3Mm. or
19.12.2016.)
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HNuTrepHeT-pecypcsl

www.sbio.info (Bcst 6uonorus. CoBpemeHHast OMOJIOTHS, CTaTbU, HOBOCTH, OMOIHOTEKA).
www.window.edu.ru (ExuHoe okHO pgocTynma K oOpa3oBaTelbHBIM pecypcam HMHTepHeTa 110
Oouosorun).

www.5ballov.ru/test (TecT 11st abUTypHUEHTOB IO BCEMY IIKOJIBHOMY KypCy OMOJIOTHN).
www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAITMOHHBIC BUKTOPUHBI 110 OMOJIOTHU — SKOJIOTUH
Ha cepBepe BopoHeKCKOro yHUBEpCUTETA).

www.biology.ru (buonoruss B OTkpbiToM Kosiemke. CalT CONEPXKUT DJIEKTPOHHBIM yueOHHK 110
6uonorun, On-line TecThr).

www.informika.ru (QneKTpoHHBIN y4eOHUK, OOJIBIION CIUCOK MHTEPHET-PECYPCOB).

www.nre.edu.ru (brnonoruueckas kapruna Mupa. Paznien KoMploTepHOro yuyeOHuKa, pa3paboTaHHOTO
B MOCKOBCKOM TOCYJapCTBEHHOM OTKPHITOM YHUBEPCUTETE).

www.nature.ok.ru (Peakue u ucdesarommue XUBOTHbIE PocCUU — MPOEKT DKOJIOTHYECKOTO LEHTpa
MI'Y um. M. B. JlomoHoCOBa).

www.kozlenkoa.narod.ru (JI71s TeX, KTO y4UTCS caM U YUHUT JPYTUX; OYHO U TUCTAHIIMOHHO, OMOJIOTHH,
XUMUH, TPYTHM MIPEAMETaM).

www.schoolcity.by (buonorus B Borpocax u 0TBeTax).

www.bril2002.narod.ru (buosmorust s mkoapHUKOB. Kpartkasi, KoOMmakTHas, HO JOCTaTOYHO
nopoOHas nHpopmarms no pazaenam: «O0mas Guonorus», «boTanukay, «30010THsY, «UeTOBEK»).

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMUS OBIIIEOEPA30OBATEJIBHOM
JUCIUIIVIMHBI

KoHTponp 1 olleHKa pe3yabTaToB OOyuYeHHUsS OCYIIECTBISETCS IMpernojaBaTelieM B IMpolecce
MPOBEJICHUS IPAKTHYECKUX 3aHATUN W Ja00paTOPHBIX pabOT, TECTUPOBAHUS, & TAK)KE BBITIOJTHEHUS
00yJaromuMUcs HWHIAUBUAYAJbHBIX 3a/JaHHM, MPOEKTOB, HCCIeAOBaHUWM. Pe3ynbpTaThl 00yueHuUs
OTPENIETISAIOT, YTO O00ydYaromuecs JOJDKHBI 3HATh, MMOHUMATh W JIEMOHCTPUPOBATH IO 3aBEPIICHUU
W3YYECHUSI TUCIUIUINHBI.

Jns GopmupoBaHuUsi, KOHTPOJIE U OLCHKM PE3YyJbTATOB OCBOCHHS YYEOHON AMCHUILIMHBI
UCIIONIB3YETCSl CHUCTEMa OIEHOYHBIX MEPONPUSTHUN, MPEICTaBISAIoNIas cO00W KOMILIEKC y4eOHBIX
MEPOMPHITHIA, COTIACOBAHHBIX C pe3yJbTaTamMu 00y4deHus u chopmyaupoBaHHBIX ¢ yuyetomM OI'OC
COO (mpeametHbie pe3yabTaThl o gucuuiuinie) u I'OC CIIO0.

Oo6mas/npodeccuoHanbHast Paznen/Tema Tun OLICHOYHBIX
KOMMETEHI[UsI MeponpusiTus
OK 01. Bsibupats cnoco6wr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cy>xaeHue mo Bompocam
pelieHus 3a1ad | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | JeKuun
npo¢eCcCUOHATBHON 81 82 9.1-9 3. | Paspaborka rioccapus
ACATENLHOCTH NPUMEHUTENBHO | g 41 /o 9 5[T-o/c, 10,1, 3amnonHeHne  CPaBHUTEIBHBIX
K pa3jIMYHBIM KOHTEKCTaM 10.2. 10.3M-o/c. 11. 110/ TaOIIHII

& 102076, LLIE0/C T TectnpoBanne

VYceTHBII onpoc

JIUKTaHT Ha HCIOJIb30BAHHE
apryMEHTOB, OHOJIOTHYECKOU
TEPMHUHOJIOTMH U CUMBOJINKH
WNunnBunyansHas
caMocCTosiTeNIbHas paboTa
[IpencraBnenue pe3ynbTaToOB
NpaKTUYECKUX padoT
KontposbHbie paboThI
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3amra TBOpUECKUX padoT

3ammura WHIUBUTy ATBHBIX
MIPOEKTOB
Brinonnenue 3aJaHui

NPOMEXKYTOUHOHN aTTeCcTallluu

OK 02. Ucnons3oBars | Temsl 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemas IUCKycCUs MO

COBPEMEHHBIC cpenactea | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOIpocam JIEKIUH

MOUCKa, aHanmmsa | 73 g1 82, 9.1-9.3, Pa3paboTka MeHTanbHOU

EH(I)OpMaI_[I/II/I PRSI T om0, 9.5M-oe, 1011, gabﬁ;i;?{eﬂnrgﬁ?rz

u UH(POPMALIMOHHBIE 102, 10.311-o/c, 11.11I-0/c 1a00paTOpHBIX paboOT

TEXHOJOTHH [UJIsl BBIMOJIHEHUS [IpencraBnenne pe3yiabTaToOB

3a1a4 npohecCHOHATBLHOM MPAKTUIECKHUX PadoT

JeSITeIbHOCTH [IpencraBneHune yCTHBIX
COOOILIEHUH C Mpe3eHTalue,
MOJIFOTOBJICHHBIX IO MEPEYHIO
HCTOYHUKOB,
PEKOMEHI0BaHHBIX
npenoaBaTesieM

OK 04. OddexruBrno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cy)xaeHre IO BOpOcCaM

B3aMMO/ICHICTBOBATH M pabOTaTh

B KOJIJICKTHUBEC U KOMAH/JIC 81 82 9 1_93 pE3YIIBTATOB
9.4T-o/c, 9.5M-o/c, 10.1, gg;lﬁfaf;gg;‘egiifpafim
10.2, 10.3I1-o0/c, 11.1I1-o0/c amura MBIy ATTBHEX
IIPOCKTOB

4.3,5.1-5.4,6.1-6.3,7.1-7.3,

JIEKIUU
[IpencraBnenue

OK 07. CopelicTBOBaTh
COXpaHEHHIO OKpYyXKaroImieu
CpeIbl, PEeCypcocOepeKEeHUIO,
MPUMEHSTD 3HAHUS
00 H3MCHCHUU KJIMMaTa,
TIPUHITUTIBI OCPEKITUBOTO
POU3BOACTBA,  A(P(PEKTUBHO
JIENCTBOBATE

B YPE3BBIYANHBIX CUTYALMIX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-54,6.1-6.3,7.1-
7.3, 8.1, 82, 9.1-93,
9.411-o/c, 9.5II-o/c, 10.1,
10.2, 10.3I1-o0/c, 11.111-0/c

OO6cyxeHue o Borpocam
JEKIUU

Pa3pabotka rioccapus
3amnonHeHne  CPaBHUTEIBHBIX
Ta0IHIL

TectupoBanue

YcTHBII onpoc

JIUKTaHT Ha WCIOJIb30BaHUE
apryMEHTOB, OHOJIOTHYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NuauBunyansHas
camocTosiTelbHas paboTa
[IpencraBnenue pe3ynabTaToB
MPAaKTHYECKHUX padoT
KontponbHbie paboTh

3aiuTa TBOPUYECKHUX paboT
3amuTa WHIMBUTyJTbHBIX
IIPOEKTOB

Brimonnenune 3aganui
IPOMEKYTOUHOM aTTeCTalllu

IIK 1.4.
Ocy1iecTBIsATh
TEXHOJOTHYECKUIA npouece
00paboTKu neranen Ha
TOKAPHBIX CTaHKax c

cobOmoieHneM TpeOOBaHUN K
KA4eCTBY B COOTBETCTBHHM C

Tems1 9.4,9.5,10.3, 11.1

[IpenocraBnenue pe3yabpTaToB
MPAKTHUYECKUX U
1ab0paTopHEIX PaboT
YcrHbIi onpoc
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3aJlaHUEM W TEXHUYECKOMU

JIOKYMEHTAIIHEH.

IIK 2.3. Tema 9.4,9.5,10.3, 11.1 OO6cyx1eHue 1mo Bompocam
Onpenensrpb JEKITUU
MOCJIENOBATEIBHOCTD 51 JIMKTaHT M0 OMOIOTHYECKOH,
ONTHUMAJIbHBIC PEXKUMBI HCITOJIB3YEMOM CMBOJIMKE
00paboOTKH pa3IMyYHBIX JeTaliei 3anoHeHne CPaBHUTEILHOM
Ha (pe3epHBIX CTaHKax B TaOJIUIIBI

COOTBETCTBHUU C 3aJaHUECM.

IIK 3.1. Tema 10.3,11.1,9.4,9.5 [IpenocraBieHue yCTHBIX
Ocy1iecTBIATh MOATOTOBKY MPE3CHTAIUH TT0

HajlaJaKy W OOCTy>KMBaHUS MIPEIOKECHHBIM TEMaM
pabodero mecTa JJis pabOTHI HA NunuBuayansHas
TOKapPHBIX CTaHKax c CaMOCTOSITENIbHAs paboTa
IIPOrPaMMHBIM YIIPaBICHUEM.

TIK 4.2. Tema 10.3,11.1,9.4,9.5 [IpenocraBnenue
OcymiecTBIsITh TMOATOTOBKY K MPAKTHYICCKUX U
UCIIOJb30BAaHUIO UHCTPYMEHTA U 71a00paTOPHBIX padoT
OCHACTKH i1  pabOThl  Ha MunuBunyansuas pabota
METAITIOPEXKY X CTaHKax 3amuTa KeicoB
pa3sIUYHOTO BHUJAa M THNA C

OPOrPaMMHBIM  YTIPaBJICHHUEM,

HaCTPOUKY CTaHKa B

COOTBETCTBUU C 3aJaHUECM.

5. KPUTEPUU OLNEHOK
Hcxons U3 MOCTaBICHHOMN 11€7TM M BO3PACTHBIX BO3MOXKHOCTEH CTYJIEHTOB, HEOOXOIMMO YUUTHIBATD:
- IPaBUJILHOCTh U OCO3HAHHOCTb M3JI0KEHUS COACPKAHUS, ITOJ HOTY PACKPBITUS TOHITHI, TOYHOCTh
yHnoTpeOIeHUs] HAyYHbIX TEPMHUHOB;
- cTeneHb CPOPMUPOBAHHOCTH UHTEIIIEKTYabHBIX U 00IIey4eOHBIX YMEHU:
- CAaMOCTOSITEILHOCTh OTBETA;
- pE€YEBYIO IPAMOTHOCTH U JIOTHYECKYIO MOCIIEI0BATEILHOCTh OTBETA.
OTMeTKa «5»:
- TIOJTHO PACKPBITO COACpKaHUE MaTepuasia B 00beMe MporpaMMbl U YICOHHKA;
- YETKO W TIPABUJILHO JIaHBI ONPEJICIICHHS M PACKPBITO COJEPIKAHHUE TMOHSATHIA;
- BEPHO, UCIIOJIb30BaHbI HAYYHBIC TEPMHUHBI;
- ISl I0KA3aTeIbCTBA UCIIOIb30BaHbI PA3IMYHBIC YMEHUS, BbI BOJIBI M3 HAOIFOACHHUI U OIBITOB;
- OTBET CAMOCTOSATEIbHBIN, UCTIOJIH30BAHbI PaHEE MPHUOOPETEHHBIC 3HAHUS.
OtMmeTKa «4»:
- PACKpBITO OCHOBHOE COJIEp KaHHE MaTepuana;
- B OCHOBHOM TIPABHJILHO JIAHBI OTIPEJICIICHUS TIOHSATHN U MCTIOIh30BaHbI HAYYHBIC TEPMUHEI;
- OTBET CaMOCTOSTCIIbHEIMN;
- OTpeeNICHHs] TIOHSITHI HEMOJIHbIE, JTOMYIICHB He3HAYUTEIbHBIE HAPYIIEHUS MOCIEA0BATEIEHOCTH
W3JI0KEHUS, HEOOJIbIIINEe HETOYHOCTH TPHU HCIOJIb30BAaHUU HAYYHBIX TEPMHUHOB WM B BBIBOJIAX W
000011IeHUAX U3 HAOJIFOAECHUN U OIIBITOB.
OtMmeTKa «3»:
- YCBOGHO OCHOBHOE COJIep’KaHHe y4yeOHOro Marepuala, HO H3JI0KEHO (parMeHTapHO, HE BCeraa
IIOCIIEJOBATEIILHO;
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- OIIpe/IeNICHUs] IOHATUIM HETOCTATOYHO YETKHUE;

- He UCIIOJIb30BaHbI B KAUECTBE JOKA3aTEILCTBA BBIBOALI M 0000IIEHU U3 HAOIIOAEHNHI U OIBITOB UIIN
JTOTYIIIEHBI OIIUOKH MPHU UX U3JT0KECHUU:

- JOMyIIEHBl OMMOKKM W HETOYHOCTH B HCIIOJIb30BAHWW HAYYHON TEPMHUHOJIOTHH, ONPEICICHUU
MMOHSATHUH.

OTMeTKa «2»:

- OCHOBHOE COJIEp>KaHUE Y4eOHOTo MaTepuaia He PacKphITO:

- HE JJaHbI OTBETHI HAa BCIIOMOTAaTENbHbBIE BOMIPOCKHI YUUTEJ;

- IOTIYIICHBI TPYObIe OMMUOKU B OTMPEICIICHUU TIOHATUH, PU UCTIOJIB30BAHUN TEPMUHOIOTHH.
OtMmeTKa «1»:

- OTBET Ha BOIPOC HE JIaH.

KPUTEPUU OLIEHKU ITMCbMEHHBIX PABOT

OtMmeTKa «5»:

- OTBET IOJIHBINA W TPaBUJIBHBIN, BO3MOKHA HECYIIIECTBEHHAS OIIMOKA

OtMmeTKa «4»:

- OTBET HETIOJHBIN WK JOMYIIEHO He Oosee 2-X HECYIIECTBEHHBIX OIIHOOK.

OTMeTKa «3»:

- paboTa BHITIOJTHEHA HE MEHEE YeM Ha MOJIOBUHY, AOMYIIEeHA OHA CYIIeCTBEHHAs OMIMOKA U MPU 3TOM
JIBE-TPHU HECYIIIECTBCHHbBIC

OTMeTKa «2»:

- paboTa BBITIOTHEHA MEHBIIIE, YeM Ha MOJIOBHHY WJIU COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OITUOOK

KPUTEPUUM OUEHKHM BBIITOJIHEHNW A [TIPAKTUYECKUX U KOHTPOJIHBIX PABOT

Ouenka "5" craBUTCS, €CIIU CTYACHT:

1. mpaBUIIbHO ONPENEHII LEJb OIbITA;

2. BBHIMOJNHWI pabOTy B TOJHOM O0BEeME C COOJIOJEHHEM HEOOXOIMMOM IOCIIe0BaTEILHOCTH
MIPOBEICHUS OIBITOB U U3MEPEHUIA;

3. caMOCTOSATEIHHO M PAMOHAILHO BBIOPAJI M TIOJTOTOBHII JIJIS OTIBITAa HEOOX0IUMOE 000pyTOBaHUE,
BCE OIIBITHI MPOBEJ B YCIOBUAX M PEKUMAaX, 00€CTICUNBAIOIINX TOTYyUYCHHUE PE3YyJIbTaTOB U BHIBOJOB C
HauOOJIbIIEH TOYHOCTHIO;

4. HAyyHO TPAMOTHO, JIOTMYHO OMHCajd HaONoleHus U CcPOpMYyJIHMPOBaT BBIBOJABI W3 OMNbITa. B
MPEJICTABJICHHOM OTYeTe MPaBHJIBHO M AKKypaTHO BBIMOJHMUI BCE 3alMCH, TaOJIHIIBI, PUCYHKH,
4epTexH, TpadUKu, BEIYUCICHUS U CIENIall BBIBOIBL;

5. MpaBUJILHO BBHIMOJIHUI AHAJIW3 MOTPEIIHOCTEN.

6. TPOSBIISIET OPTraHHU3AIMOHHO-TPYJOBBIE yMEHHS (MOMJIEPKUBAET HYHUCTOTY pabodero mecra M
MOPSIIOK HA CTOJIE, SKOHOMHO MCIOJIb3YET PACXO/IHbIE MaTEPHUAIbI).

7. SKCIMEPUMEHT OCYIIECTBIISIET MO IUTAHY C yYE€TOM TEXHUKH O€30MacHOCTH W TMpaBWI padOTHI C
MarepuazamMu U 000pyJ0BaHUEM.

Ouenka "4" cTaBUTCS, €CJIM CTYACHT BBHIMOIHUI TpeOOBaHUs K orieHke "5" Ho:

1. oTBIT MPOBOJIMI B YCIOBUAX, HE 00€CTIEUUBAIOIINX JOCTATOYHONW TOYHOCTH U3MEPEHHUI;

. WJIH OBLIO OMYIICHO JBa-TPH HEJ0UYETa;

. WM He OoJiee oAHON HerpyOoil OIMOKH U OJTHOTO HEJIOUeTa.

FENERVS I O]

. I SKCIICPUMCHT MPOBCICH HC IMMOJIHOCTBIO,
5. UK B OIIUCAHUU Ha6JHO[[eHI/II7I M3 OIIbITa JOIMYCTHUII HCTOYHOCTHU, BBIBOJAbLI CACJIAI HCIIOJIHBIC.
Ouenka "3" cTaBUTCS, €CJIM CTYACHT:
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1. mpaBUIBHO OMPEIEIUI IENb OMbITA: PadOTy BBHIMONHSIET MPABUIHLHO HE MEHEE YeM HAIOJOBHHY,
OJHaKO OOBEM BBINIOJIHEHHOW YAacTH TAKOB, YTO IO3BOJISET MOJYYUTh MPABUIBHBIE PE3YyJbTATHl U
BBIBOJIBI 110 OCHOBHBIM, TIPHHIIAITAATHFHO BKHBIM 33J1a4aM PaOOThI:

2. wiu noadop 000pyAOBaHUs, OOBEKTOB, MAaTEPUAJIOB, a TaKXKe pabOThl MO Hayaly OIbITa IPOBEN C
MOMOUIbIO YYHUTENS; WM B XOJi€ NPOBENEHUS OIbITa U U3MEPEHUN ObUIM JTOMyLICHbl OIIHMOKH B
OMMCAaHUU HAOOIeHUH, POPMYITUPOBAHUU BBIBOJIOB:

3. ONBIT MPOBOAWICS B HEPAIMOHAJBHBIX YCIOBUSAX, YTO MPHUBEIO K MOJYUYEHUIO PE3yJbTaTOB C
OoJIbLIIeH MOTPEIIHOCTHIO: MIIM B OTYETE OBUIM JIOMYILEHBI B 00IEH CII0KHOCTHU He OoJiee IBYX OIIHMO0K
(B 3ammcsX €IWHUIl, HU3MEPEHUSX, B BBIUMCICHUAX, rpadukax, TaOnMIax, cxemax, aHaau3e
MOTPEIIHOCTeH U T.J.) HE MPUHIMIHAILHOTO IS JaHHOW pa0oThl XapakTepa, HO MOBJIHUSABIINX HA
pe3yJIbTaT BBIMOJIHEHHS; WIIM HE BBHITIOJHEH COBCEM HJIU BBITIOJHEH HEBEPHO aHAU3 TOTPEIIHOCTEH;
4. nomyckaetr rpyOyro OmmOKy B XO0J/€ JKcrepuMmeHTa (B 0ObsICHEHUH, B 0OpPMIICHHH PalOOTHI, B
COOJII0ICHNH NTPaBUJI TEXHUKU 0€30MaCHOCTH MTPH paboTe ¢ MaTepraliaMu U 000pyI0BaHHEM ), KOTOpast
MCIPAaBIIETCS IO TPeOOBAaHUIO MPEIoaBaTess.

Ouenka "2" cTaBUTCS, €CIIU CTYACHT:

1. He ompenenusl CaMOCTOATEIBHO €N OMBITA; BBITOJHUI PadOTy HE MOJTHOCTHIO, HE MOATOTOBUI
HY’KHOE 000pyIOBaHHE U 00BEM BHITIOJHEHHOW YacTH pa0OThl HE MO3BOJISET CIENaTh MPaBUIbHBIX
BEIBOJIOB;

2. WM OTBITHI, U3MEPEHUS], BEIYUCIICHUSI, HAOIIOICHUS MPOU3BOIUIUCH HETPABUIIHHO;

3. wu B xo1e paboTHl U B 0TYETEe OOHAPYKUINCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEYCHHBIC B
TpeOOBaHUSX K OIIEHKE «3»;

4. nomyckaet aBe (1 Oosee) rpyObie OMIMOKK B XOJI€ IKCIIEPUMEHTA, B OOBACHEHHH, B 0(DOPMIICHUH
paboThl, B COOMIOACHUN MPABUII TEXHUKH O€30MaCHOCTH MpU paboTe ¢ BelecTBaMU U 000pyI0BaHUEM,
KOTOpBIE HE MOKET 5. CIPABUTH Jake N0 TpeOOBAaHUIO MPETIOAaBaTesl.

Ouenka "1" craBuTCS, €CIIU CTYACHT:

1. TOTHOCTBIO HE CyMelN HadaTh U O(OPMUTH OMBIT; HE BHIOIHSIET PaboTy; MOKA3bIBAET OTCYTCTBUE
AKCIIEPUMEHTATIBLHBIX YMEHUH; HE COOII0IaT WK rpy0o HapyIial TpeOoBaHus 0€30aCHOCTH TPY/Ia.

KPUTEPUU OLIEHKHW TECTHUPOBAHU A
TecT orleHMBaETCS CIASAYIOMMUM 00pa3omM

Onenka «5» — 85-100% npaBuIIbHBIX OTBETOB HA BOIPOCHI;

Onenka «4» — 70-84% npaBUIBHBIX OTBETOB HA BOIIPOCHI;

Onenka «3» — 50-69% npaBUIbHBIX OTBETOB Ha BOIIPOCHI;

Onenka «2» — 0-49% npaBHIBHBIX OTBETOB Ha BOIPOCHI.

IIpumepHbie TeMbl pedepaToB (10K/Ia10B), IPe3eHTALNNH, HHIMBUAYAJIbHbIX IPOEKTOB

* KnnerouHas Teopusi CTpOEHUsI OpraHu3MoB. MICTOpus 1 COBPEMEHHOE COCTOSTHUE.
* Hacnencteennas nndopmanus u nepeada ee U3 MOKOJCHHS B IOKOJICHHUE.

¢ JI[paMaTruueckue CTpaHULbI B UCTOPUU PA3BUTHS T€HETHKHU.

* Ycrexu COBpEMEHHOM N€HETUKY B MEAULIMHE U 34PaBOOXPAHECHUU.

* cropus pa3BUTHs 3BOJKOUUOHHBIX uaen 1o Y./lapsuHna.

* «Cuctema npupoas» K.JIlunnes u ee 3HaueHUe 1Sl pa3BUTHS OMOJIOTHH.

* CoBpeMEHHBIE MPEICTABIICHUS O MEXaHU3MAaX U 3aKOHOMEPHOCTSIX SBOJIOLIUH.
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* CoBpeMEHHBIE NIPEACTABIEHUS O 3apOXKIEHUH )KU3HU. PaccMOTpeHre U OLleHKa pa3In4HbIX TUIIOTE3
IIPOUCXOXKACHUS

» CoBpeMeHHBII 3Tan pa3BUTH yesoBedecTBa. YenoBeueckue pachl. OMacHOCTh pacu3Ma.

* Bo3zeiicTBue yenoBeka Ha MPUPOY Ha pa3IMYHBIX dTanax pa3BUTHUS YEJIOBEUYECKOIro OOLIeCTBa.

* BiausiHue OKpy’Karoliei cpepl U ee 3arpsi3HEHMs Ha pa3BUTHE OPTraHU3MOB.

* Biusnue kypeHus, ynorpeOieHHUsS aJKOTOJii W HAPKOTUKOB POAMUTENSIMH Ha SMOpPHUOHAIIbHOE
pa3BuTHE peOeHKA.

* ButamuHbl, (epMeHTBI, TOPMOHBI U UX pOJb B OpraHu3Me. HapyiieHus mpu uX HEJIOCTaTKe U
U30BITKE.

* [IpyuuHBI ¥ TPaHUIIBl YCTOWYMBOCTH OHOC(EPHI K BO3JICHCTBUIO AEATEIBHOCTH JIIOCH.

* buoneHo3bl (3KOCUCTEMBI) PA3HOTO YPOBHS U UX COMOJYMHEHHOCTH B INI00ATIBHOM 3KOCUCTEME —
ounocdepe.

* BuznoBoe u skonoruueckoe pasHooOpasue OMOIeHO3a KaK OCHOBA €r0 YCTOMYMBOCTH.

* [ToBbIlIeHNE TPOAYKTUBHOCTH (POTOCHHTE3a B MCKYCCTBEHHBIX IKOJIOTUYECKUX CHUCTEMAX.

* PaznuyHble KOJOTHYECKHE MUPAMU/IBI 1 COOTHOLLIEHUSI OPTAaHU3MOB Ha KaXKJ0M X CTYyIIEHHU.

* [IyTu noBbIIeHNs OMOTOTHYECKON TPOAYKTUBHOCTH B MICKYCCTBEHHBIX SKOCUCTEMAX.

* Ponb mpaBUTENBCTBEHHBIX M OOIIECTBEHHBIX HSKOJOIMYECKHMX OpraHu3alMidi B COBPEMEHHBIX
Pa3BUTHIX CTpaHax.

* PanimoHanpHOE UCTIONB30BaHUE M OXpaHa HEBO30OHOBIISIEMBIX IIPUPOIHBIX PECYpPCOB (HAa KOHKPETHBIX
puMepax).

* OnacHOCTh TJIOOAIBHBIX HapylieHuH B 6nochepe. O30HOBBIE «ABIPBDY, KUCIOTHBIEC TOXKIH, CMOTH U
UX NPEOTBPAILECHHE.

. DKOJIOTMYECKHE  KPU3UCBI W JKojormdyeckue karactpodsl. IIpemoTBpaiieHue  ux
BO3HUKHOBEHHUS.

. DTHyeckre MpoOJeMbl TPAHCIUIAHTOIOTHH MEIUIMHBI, KIOHUPOBAHUE W HACIIEJACTBCHHOCTh
JeJI0BeKa.

. OcobeHHocTn MIPUPOJ00XPAHHOU JeSITeTbHOCTH B METaJUI000padaThIBarOIIEH
MPOMBIILJICHHOCTH.

. OCHOBHBIC TpPYINIBl 3arps3HUTENICH, BBIICISAIONUXCS B OKPYXKAIOIIYIO Cpeay TpHu
MeTaII000paboTKe

Kputepun oneHuBaHus HcCIe0BATEIbCKOM PadoThl HA 3a1MTe (KAaKAbIH MYHKT OLleHUBAETCs
1o 5-Tv 0a/IbHOI cucTeMe):

- YeTKOCTh IOCTAHOBKHU IIPOOJIEMBI, LI€IH pabOThI U 3a1a4

- I'myOuna ananu3a nUTEpaTypHBIX MJAHHBIX, CCHUIKM Ha JHTEpaTypHblE MCTOUYHUKH, OO0BEM

HCIIOJIb30BAHHOM JINTEPATyPhI

- UeTKOCTh U3TI0KEHUS MaTepuaa, MOJHOTa UCCIIEeIOBaHUs MPOOIeMbI

- OpUrHHAIBHOCTB K MMOJX0AaM PELICHUs IPOOIEMbI

- AKTYaJbHOCTb UCCIIETyeMOI TeMbI

- [IpakTnyeckas 3Ha4MMOCTb pabOThI

- JlJoru4HOCTH 1 060CHOBAaHHOCTH BBIBOJIOB, U COOTBETCTBUE MX MOCTABICHHBIM IIENISIM

- CoOuro/ieHrie HOPMOKOHTPOJIS M TpeOOBAaHUM, IPEIBABIISIEMBIX K IPOSKTaM

- Hanuuue u xadecTBO mpeICTaBICHHOMN Mpe3eHTallun

- Hanuuue, akTyanbHOCTh IPOJYKTa MPOEKTA

- Y4eT o1eHKH pyKOBOAUTEINSI IPOEKTa

IlepeBoa 6a/1J10BOI cCTEMBI B TPAAUIMOHHYIO:
50-55 6amioB — omeHKa «5» (OTIUYHO);
40-49 6amioB — orieHKa «4» (XOpoIIo);
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25-39 6amioB — o1eHKa «3» (YIOBJIETBOPUTEIHHO);
Memnbiie 25 6amioB — oleHKa «2» (HeyA0BIETBOPUTEIHHO).

33



34



