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1. IOACHUTEJIBHAS 3AITMCKA YYEBHOT'O ITIPEIMETA
0/1.13 BUOJIOT' U

1.1. O6saacTh NpUMeHEHHsI NPOTPAMMBbI

PaGouast mporpamMma y4eOHOrO MpeaMeTa SBISETCS YacThIO MPOTPaMMbl MOJATOTOBKH
KBATH(UIIMPOBAHHBIX pabounx u ciayxamux 1o mnpodeccun CIIO 43.01.09. «Ilosap,
KOHIHUTEPY.

1.2. MecTo npeaMeTa B CTPYKTYpPe OCHOBHOM NpogeccuoHaIbHO
o0pa3oBaTe/IbHON NPOrpaMMbI:

[IpeameT oTHOCHUTCS K 0011I€00pa30BaTEIHFHOMY ITUKIY Y4eOHOTO TU1aHa 1o mpodeccuu
CIIO 43.01.09. «IToBap, koHAUTEPY.

1.3. lleau u 3aaa4u npeaMera — Tpe0OBAHUSA K pe3yJibTaTaM OCBOEHUS IMpeaMera.

Lenp uzydenus: yueOHol mpeamera «buosnorus» Ha 0a30BOM ypOBHE — OBJIAJICHUE
00y4JalImUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIbHONW OpraHMU3alli >KUBBIX CHCTEM
pa3HOTO paHra U MPUOOPETeHHE YMEHUI UCTIONB30BATh OTU 3HAHUSA JJISl TPAMOTHBIX ACHCTBUI B
OTHOIIEHUU OOBEKTOB )KMBOW IPUPOJIbI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

Joctuxkenne uenw wuzydeHus ydeOHoro mpeamera «buonorus» oOecnednBaercs
pEelIeHrEM CIIEIYIOIINX 3aau:

— OCBOCHHE OOYYaIOUIMMKCS CHCTEMbl 3HAHUN O OMOIOTHYECKUX TEOPHUSAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIIOTe3aX, MpPaBHJIaX, CIyXallluX OCHOBOW Al (OPMHUPOBAHUA
MPEJICTABICHU O €CTeCTBEHHO-HAYYHOW KapTHHE MHpa; O METOJaX HAy4YHOro IO3HAHWS,
CTPOEHUH, MHOT0O0Opa3MH U OCOOEHHOCTSIX >KHUBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3AllNM;
BBIIAIOIINXCS] OTKPBITUSAX ¥ COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

— ¢opMupoBaHre y 00yyaroluxcs M03HABATEIbHBIX, HHTEJUIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaNM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAYYHBIX B3IJISJIOB,
uel U MOoJIX00B K U3yUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

— CTaHOBJEHHE Yy OOydarommxcsi oOmmied KynbTyphl, (QYHKIMOHAJIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLICHUBATH SIBJICHUS OKPYXKAIOIIET0 MHUpa >KUBOM MPHUPOJBI Ha
OCHOBaHWU 3HAHUH U OMBITA, IOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

— (dopmupoBaHHe y 00ydYaOMMUXCA YMEHUA WILTIOCTPUPOBATh 3HAUYCHHUE OHMOJIOTHYECKUX
3HAaHUW B TMPAKTUYECKOW JEATEIHHOCTH 4YEJIOBEKA, PAa3BUTHH COBPEMEHHBIX METUIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

— BOCHUTaHHE yOKAEHHOCTH B BO3MOXKHOCTHU TO3HAHUS YEIIOBEKOM >XHUBOU MPUPOJIHI,
HEO00X0UMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOMIOCHHS ITHUECKUX HOPM INPHU MPOBEICHUU
OHOJIOrMYSCKUX MCCIICI0OBAHUI;

— OCO3HaHHUE LEHHOCTU OMOJIOTUYECKUX 3HAHUI /ISl MOBBILLIEHUS YPOBHS SKOJIOTHUECKON
KyJbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

— NpUMEeHEeHHe NMPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEIHEBHOM KU3HU VIS OLEHKU
MOCJIC/ICTBUIM CBOEH JEATENILHOCTH 10 OTHOIIEHHIO K OKpPY)KAIoLIeH cpene, COOCTBEHHOMY
3I0pOBBI0; 0OOCHOBAHHE U COOJIIOICHHE MEP MPOPMITAKTUKH 3a00JI€BaHUM.

TpebdoBaHus K IJIAHUPYEMbIM pe3yJibTaTaM

JIn4HOCTHBIE

B cTpykType NMYHOCTHBIX PE3yJIbTaTOB OCBOCHUs IMpeaMera «bHONOTHsS» BbIIEICHBI
CJIeIyIOIINE COCTABIISAOIINE!

OCO3HaHHE OOYYAIOIIUMUCS POCCUUCKON T'PaKTAHCKOW MICHTHYHOCTH - TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHIO;

HaJTMYUE MOTUBALIMU K 00Y4EeHHIO0 OMOJIOTHH;

L[eJICHAIIPaBICHHOE Pa3BUTUE BHYTPEHHUX YOEXKIEHUI JTMUYHOCTH Ha OCHOBE KIIFOUEBBIX
[IEHHOCTEH ¥ HCTOPUUYECKUX TPAJAULIUN PA3BUTHUS OUOIOTHUECKOTO 3HAHUS;

TOTOBHOCTh U CIOCOOHOCTH O0YYaroUIMXcs PYKOBOJICTBOBATHCA B CBOEH JAEATEIbHOCTU
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[IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, TIPUCYIIIMMH CUCTEME OMOIIOTMYECKOTO 00pa30BaHNUS;

HaJU4He DKOJIOTMYECKOTO TPABOCO3HAHUS, CIMOCOOHOCTH CTaBUTh IIETH W CTPOUTH
JKM3HCHHBIC IIJIAHBL.

MeranpeameTHble

MeTtanpeaMeTHble pe3ybTaThl OCBOSHUS MPOTPAMMBI CPEHET0 00IIero 00pa3oBaHus
JTIOJDKHBI OTPaXKaTh:

OBnaneHue yHugepcanbHblMu y4eOHbIMU NOZHABAMENbHbIMU IEACTBUSMU:

bazoevie ocuyecKue 0eucmeusl.

— CaMOoCTOSTENHHO (OPMYIIUPOBATh M aKTyalM3UPOBATh MPOOIEMyY, paccMaTpuBaTh e
BCECTOPOHHE;

— UCTONB30BaTh MPH OCBOCHUU 3HAHWN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHAIN3a,
CHHTE3a, CpPaBHEHMWsI, KJIaCCH(PUKAIMH, OOOOIIEHUS), PACKPBIBATH CMBICT OHOJIOTHYECKUX
MOHITHI (BBIACNATh WX XapaKTepHbIe TMPHU3HAKHU, YCTAHABIMWBATH CBS3U C JIPYTUMH
MOHSTUSIMH);

— OMpeAeNsATh LEIN ACSITeNbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPHH HX JTOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTAThI AEATEIHLHOCTH C MIOCTABICHHBIMU IIEIISIMHU;

— WCTOJb30BaTh OMOJOTHYECKHE MOHSATHUS IS OOBSICHEHHS (aKTOB U SBICHUH >KMBOU
TIPUPOJIBI;

— CTPOHTH JIOTUYECKUE pacCyXAeHUs (MHIYKTHBHbBIC, ACIyKTUBHBIC, IO AHAJIOTHH),
BBISBJISTh 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B PACCMATPUBACMBIX SIBICHUSIX, (HOPMYJIHPOBATH
BBIBOJIBI U 3aKJIIOUCHMUS;

— MPUMEHSATh CXEMHO-MOJICTIbHBIE CPEJICTBA JIJIsl IPECTABICHHUS CYIIECTBEHHBIX CBI3CH U
OTHONICHUN B U3y4aeMbIX OHOIIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUU pa3zHOTO pPoja,
BBISIBJICHHBIX B Pa3IMYHBIX HH(POPMAITMOHHBIX HCTOUYHUKAX;

— paspabarbiBaTh TUIaH pEIIEHUS TPOOJIEeMbI ¢ YyYETOM aHamu3a UMEIOIINXCS
MaTepUaTbHBIX U HEMATEPHAITBHBIX PECYPCOB;

— BHOCHTH KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB ILIETISM,
OIICHUBATh PUCKH MOCIICACTBUI TSI TEIBHOCTH;

— KOOPJAWHUPOBATH U BBHIMIONHATH PAaOOTy B YCIOBUSIX PEATbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

— pa3BHUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX POOIIeM;

bazosvie ucciedosamenbckue 0eticmeust.

— BIIQJeTh HAaBBIKAMU Yy4eOHO-UCCIIEJIOBATEILCKOM H TMPOEKTHON JeATeIbHOCTH,
HaBBIKAMH  paspemnieHusi mpodsieM; 00JiagaTh  CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TOMCKY METOJIOB PELICHUS MPAKTHUYECKUX 3a7ad, MPUMEHEHHIO Pa3INYHBIX
METOJO0B IMO3HAHUS;

— UCTONB30BaTh Pa3IUYHbIC BUIBI JIEATEIHHOCTH IO MOJYyYEHHUIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINH, TMPeoOpa30oBaHUI0 M NMPUMEHEHUIO B yU4E€OHBIX CHTYallUsX, B TOM YHUCJE TPHU
CO3aHUU YYEOHBIX U COIIMATBLHBIX IPOEKTOB;

— (dopMupoBaTh HAYYHBIA THUI MBIIUICHHUS, BJIAJICTh HAYYHOH TEPMHHOJIOTHECH,
KJIFOUCBBIMH IOHATUSIMHA U METOaMHU,

— CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 33/1aUud B 00pPa30BaTEIbHOMN JACATEIHHOCTH H
JKU3HEHHBIX CUTYaIUsX;

— BBISBJIATh TMPHYUHHO-CIICICTBEHHBIC CBSI3M WM aKTyaJIM3MPOBATh 3aJady, BBIJIBHTaTh
TUIOTE3y €€ pelIeHHs, HaXOIUTh apryMEHTHl /s JO0Ka3aTelIbCTBa CBOUX YTBEPKICHUM,
3aJ1aBaTh MapaMeTPhl M KPUTESPHUH PEIICHUS;

— aHaIM3UpPOBaTh TMOJYYCHHBIE B XOJI€ PEHICHHUS 3aJa4d pPe3yJbTaThl, KPUTHYCCKU
OIICHUBAThH UX JJOCTOBEPHOCThH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

— JIaBaTh OLICHKY HOBBIM CUTYaIlMsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

— OCYHIECTBJISTH LIeJICHANIPABICHHBIA MTOUCK TIEPEHOCA CPENICTB U CIIOCOOOB JIEHCTBUSI B
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poeCCUOHATIBHYIO CPEY;

— yMeTb NEPEeHOCUTh 3HAaHHSA B T[IO3HABATEIbHYIO U MPAKTUYECKYIO 00JacTu
JKU3HEJEATENbHOCTH;

— yMeTh UHTETPUPOBATh 3HAHMS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

— BBIJBUraTh HOBbIC HJIEH, MpeajaraTb OpUTrHHAIbHBIC MOJIXOAbI U PELICHHUS; CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYyCKAIOIUeE albTEPHATUBHBIE PEIICHMUS;

Oeticmaus no pabome ¢ uHgopmayuei:

— OpPHUEHTUPOBATHCA B PAIUYHBIX MCTOYHHUKAX HHPOpMAIMK (TEKCTe Y4eOHOTo
nocoOusi, Hay4yHO-NOIMYJIIPHON JUTEeparype, OMOJOTHMYECKHX CJIOBapsAX M CHpPAaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHeTe), aHaIM3upoBaTh MHPOPMAIUIO PA3IUYHBIX
BUIOB U (opM mpeincTaBieHHs, KpPUTHUECKH OLIEHUBaThb €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUHBOCTH;

— (GopMyIHpOBATh 3alPOCHl U NMPUMEHATh Pa3IMYHbIE METOJbI NMPH MOUCKE M 0TOOpe
Ouonoruueckoi HHPopMaI, HeoOX0IMMOM [Tl BHITOJHEHUS YUEOHbIX 3a/1a4;

— npuoOperaTb  OMNBIT  HUCHOJB30BaHUS  MH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOT Ui, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX MTOMCKOBBIX
CHUCTEM;

— CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpEICTaBICHHUsS] OHOJIOTHYECKON
uHpOpMaLnK (CXeMbl, rpaduKu, TUarpaMMsbl, TaOIHIIbI, PUCYHKH U JP.).;

— HCIOJb30BaTh HAYYHBIM SI3BIK B KaueCTBE CpeICTBa MpH pabore ¢ OHOIOrHYecKOn
uHpOpMalLuel: TPUMEHATh XUMHUYECKUE, (PU3MUECKUEe U MaTeMaTHYECKUe 3HAKU U CUMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKIIATYpy, HCIIOJIB30BaTh W TIPEOOPa30BBIBATH 3HAKOBO-
CUMBOJINYECKUE CPECTBA HATJISTHOCTH;

— BIJIaJIeTh HaBbIKAMHU pACIO3HABaHUS W 3allUThl HH(OpManuu, HHOOPMALUOHHON
0€301acHOCTH JIMYHOCTH.

OBnazeHue yHugepCcanbHbiMu KOMMYHUKAMUBHLIMU IEUCTBUSMU:
oOweHue:

— OCYIIECTBISATh KOMMYHHMKAIIMM BO BcCeX cdepax >KU3HHM; aKTUBHO Yy4acCTBOBAaTh B
JUanore WIM JUCKYCCHHM TIO CYIIECTBY 0OCyXKIaeMoil TeMbl (yMEHHME 3a/aBaTh BOIIPOCHI,
BBICKA3bIBaTh CY)KJICHHUS OTHOCHTENIBLHO BBINOJHEHUS TMpeasiaraeMod 3aJlaud, YYHUTHIBAaTh
MHTEPECHI U COTVIACOBAHHOCTH MO3UIUI IPYTUX YYaCTHUKOB AMAJIOra WK AUCKYCCHH);

— pacro3HaBaTh HeBepOalbHbIE CPEICTBA OOIIEHHUS, MOHUMATh 3HAYCHHE COLIMAJIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYallui; yMETh CMATr4aTh KOHQIUKTHI U
BECTH TEPErOBOPHI;

— BJAJIETh PA3JIIMYHBIMU CIIOCO0aMM OOIIEHUS U B3aUMOJCHCTBHUS; MOHUMATh HAMEPEHUS
JIpYTHUX JIOAEH, MPOSBIATh YBAXXUTEIbHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOU (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

— Ppa3BEPHYTO W JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHHS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEJICTB;

COBMECMHASL 0esIMENbHOCHb:

— MOHMMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U MHIUBUAYATIbHONU pabOThI pU
pelieHnn OMOJI0ruuecKor mpobiieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MIPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEHUCTBUS MIPH PEeILICHUH y4eOHOM 3a1auu;

— BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JEUCTBUMN, C YUETOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4JI€Ha KOJUIEKTHUBA;

— MpPUHUMATH IIeJIb COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS MO €€ JOCTHKEHWMIO: COCTABIIATH IUIAH JEHCTBHUM, paclpeneisaTb POiau C y4ETOM
MHEHHUI Y4aCTHHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM paboThI;

— OILIEHUBATh Ka4ecTBO CBOETO BKJIA/a M BKJIAJa KaXKJIOTO0 yYaCTHHKA KOMaHJbI B OO
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;



— mpejularaTb HOBBIE IPOEKTHI, OLICHUBATh MJIEU C MO3UIMM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

— OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3IUYHBIX CUTYalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

Osnadenue yHugepcanbHbIMU pecyiamueHbIMU Oetucmeusmu:
CAMOOP2aAHUZAYUAL:

— HCIOJBb30BaTh OMOJOrMYECKHE 3HAHUS Ui BBISBICHHUS NMPOOJIEM M UX pPELICHHs B
KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

— BBIOMpaTh Ha OCHOBE OHMOJOIMYECKMX 3HAaHUI IeNIeBbleé U CMBICIOBBIC YCTaHOBKU B
CBOMX JCMCTBHMSIX M MOCTYNKaxX IO OTHOUIEHWIO K JKMBOM NPUPOJE, CBOEMY 3/I0pPOBBIO U
310POBBI0 OKPYIKAOIINX;

— CaMOCTOSITENIHO OCYIIECTBIISATh O3HABATENIbHYIO IESTEIbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh U (OPMYJIHUPOBAaTH COOCTBEHHBIE 3a/7a4d B 0Opa30BaTENbHOW JAEATENBHOCTH U
KU3HEHHBIX CUTYyaIHIX;

— CaMOCTOSTENbHO COCTABIATH IUIAH pEIICHUS NpoOJeMbl C Y4ETOM HMEIOIIUXCS
pecypcoB, cOOCTBEHHBIX BO3MOKHOCTEH U MPEOYTEHUI;

— JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

— pacmupsATh paMKH y4eOHOTro MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

— JlenaTh OCO3HAaHHBIH BBIOOp, apryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTh 32
pelieHue;

— OILIEHUBATh MPHOOPETEHHBIN OIIBIT;

— ¢nocoOcTBOBAaTh (OPMUPOBAHUIO U TPOSIBICHUIO MIMPOKOW JPYAMIIMK B Pa3HbIX
001acTsAX 3HaHUH, OCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYpHBIH YPOBEHB;

CAMOKOHMPOTb:

— J1aBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBHI B I€ATEIBHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

— BJIQZICTh HABbIKAMM [103HABATEIbHOM pPE(PICKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JENCTBUI M MBICIUTENIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB M OCHOBaHMI{; MCIOIb30BaTh IPUEMBI
pediiekcun Ui OLIEHKU CUTYallMH, BBIOOpa BEPHOTO PEIICHUS;

— YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHIKEHUIO;

— NpUHUMAaTh MOTUBBI U apTyMEHTHI IPYTUX [IPHU aHAIU3€E PE3yIbTaTOB ACSITEIbHOCTH;

npunsmue ceds u Opyeux.

— NpPUHUMATD ceOs, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

— NPUHUMATh MOTHUBBI U @pTYMEHTHI IPYTUX MIPU aHAIHU3€E Pe3yIbTaTOB ACSITEIbHOCTH;

— MPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMINOKY;

— pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C O3UIMH JPYroro 4eroBeKa.

IMpeamerHsbie

[IpenmerHbie pe3ynbrarhl ocBoeHHs mporpammbel COO mo Ouonornu Ha 0a3z30BOM
YpOBHE BKIIOYAIOT crienupuyeckue aias ydeOHoro mpenmMera «buojorus» HayudHble 3HAHMA,
YMEHHUSI U CHOCOOBI JNEHCTBUI MO OCBOCHMIO, MHTEPIIPETAlMU U NMPEoOpa3oBaHUIO 3HAHMIA,
BUJbl JIEATEIBHOCTU IO IOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHHIO 3HAHUN B Pa3INYHBIX
y4eOHBIX CUTYalUsIX, @ TAK)KE B PEANIbHBIX KU3HEHHBIX CUTYaIUsIX, CBS3aHHBIX C OMOJIOTHEH.

[IpenmeTHble pe3ynbTaThl OCBOGHHMA YyuyeOHOro mpeamera «buomorus» IOKHBI
OTpaXKaTh:

- ¢(hOpMUPOBAHHOCTb 3HAHUI O MecTe U pOJM OUOJIOTUM B CHCTEME HAyYHOTO 3HAHMUS,
(GYHKIIMOHAJIBLHON IPaMOTHOCTH YeJIOBEKa JUIsl pEIIeHUs KU3HEHHBIX MPoOeMm;

- cGOPMUPOBAHHOCTb ~ YMEHHS  PAaCKphIBaTh  COJCpXKAHME  OCHOBOIOJIATAOLINX
OMOJIOTMYECKUX TEPMUHOB U TOHSTHUN: KHU3Hb, KJIE€TKa, TKaHb, OpraH, OPTraHW3M, BH],
OIS, dKOcHcTeMa, OuoleHo3, Ouochepa; MmeradbonnsM (0OMEH BELIECTB M NpeBpalleHue
SHEPTUH), TOMEOCTa3 (CamMoperyssnus), OHOCHHTE3 OeKa, CTPYKTypHas OpPTaHW3allus >KUBBIX
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CHUCTEM, JUCKPETHOCTB, caMOpeTyJISILMS, CaMOBOCITPOU3BE/ICHUE (penpoykius),
HACJIEICTBEHHOCTh, HM3MEHYHMBOCTb, JHEPrO3aBHUCHUMOCTb, POCT U pa3BUTUE, YPOBHEBAs
OpraHu3anus;

- cOopMHpPOBAaHHOCT, ~ YMEHHUS  pacKpblBaTh  COJAEpXaHHE  OCHOBOIMOJArarolux
OMOJIOTUYECKUX TEOPHH M THUIOTE3: KIETOYHOH, XpPOMOCOMHOM, MyTallMOHHOH, SBOJIIOIMOHHOMH,
MIPOUCXOXKICHUS KU3HU U YEJIOBEKa;

- ¢(hOpMUPOBAHHOCTh YMEHHSI PAaCKpbIBaTh OCHOBOMOJAraroye GMoJ0rHyeckie 3aKOHbI U
3akoHomepHocTt (I'. Mennens, T. Moprana, H.W. BaBunosa, O. I'ekkens, ®@. Mromnepa, K.
bapa), rpaHuIipl ©X TPUMEHUMOCTH K JKUBBIM CUCTEMaM;

- IpUOOPETEHHE OmNbITa MPUMEHEHHMS OCHOBHBIX METOJIOB HAyYyHOrOo IO3HaHMS,
UCTIOJIb3YEMBbIX B OMOJIOTHH: HAOJIOJCHUS U ONKCAHMS JKUBBIX CHCTEM, MPOLECCOB U SIBICHUI;
OpraHHu3aIiy U MPOBEICHUS OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIABM)KEHUS TUIIOTE3, BBISIBICHHUS
3aBUCUMOCTH MEXIY HCCIIEAYEeMbIMU BEIMYMHAMHU, OOBSICHEHHUS MOJYYCHHBIX Pe3yJbTaTOB U
(GbopMyIIMpOBaHUS BHIBOJIOB C HCIIOIb30BAaHHEM HAayUHBIX MOHSITHNA, TEOPHI U 3aKOHOB;

- ¢(hOPMUPOBAHHOCTh YMEHHUS BBIICHATH CYIIECTBEHHbIE NPU3HAKA BHUPYCOB, KIETOK
MPOKAPUOT M DYKApHOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPIraHHU3MOB, BHJIOB,
OMOreo1eHO30B M JKOCHUCTEM; OCOOEHHOCTH IpOILIECCOB OOMEHa BELIECTB W MpPEeBpallCHUS
SHEPruM B KieTKe, (OTOCHUHTE3a, MIACTUYECKOT0 M IHEPreTHYeCKOro oOMeHa, XeMOCHHTE3a,
MHUTO3a, M€H03a, OIUIOAOTBOPEHHUS, Pa3BUTUS WU PA3MHOXKEHMS, WHIUBUIAYaJbHOTO Pa3BUTHS
opranu3sma  (oHTOreHesa), OopbObl 32  CyIIECTBOBaHHME, ECTECTBEHHOrOo  0TOOpa,
BU000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB K cpesie OOMTaHuUs, BIMSIHNS KOMIIOHEHTOB
HKOCHCTEM, AaHTPOIOTEHHBIX H3MEHEHHH B JKOCHCTEMax CBOEM MECTHOCTH, KpPyroBOpOTa
BEIIIECTB U MPEeBpaIlleHIE YHEPTUU B buochepe;

- cOpMHPOBAaHHOCTh YMEHHS MPUMEHSTHh TIOJY4YEHHbIE 3HAHUS M OOBSICHEHUS
OMOJIOTHYECKUX MPOLIECCOB U SIBJICHUH, JUIS IPUHATUS NPAKTUYECKUX PEIICHUI B IOBCEIHEBHON
KHU3HU C L1eJIbI0 o0ecriedeHnst 0€30acCHOCTH CBOETO 3/10pPOBbS U 3/I0POBBS OKPY KAIOIINX JIIOJIEH,
coOmo/ieHnst  30poBOro o0Opas3a KHM3HHM, HOPM TIPAMOTHOTO IIOBEJIEHHS B OKpY»XKarolein
MIPUPOJTHON cpejie; MOHUMaHWe HEOOXOJIMMOCTH HCTOIB30BAHUS JTOCTHXKCHHN COBPEMEHHOMN
O1oJIOTUN U OMOTEXHOJIOT U IS PAllMOHAIEHOTO IPUPOONOIb30BAHHUS;

- copMHpOBAaHHOCT, ~ yMEHHMS ~ pemiaTh  OHOJIOTMYECKHEe  3aJauyd,  COCTaBJIATH
TFEHOTUIIMYECKHE CXEMbl CKpELIMBaHMs Ul DPa3HBIX THUIIOB HACJIEIOBAaHUS IPU3HAKOB Y
OpraHU3MOB, COCTABJIATH CXEMbI MIEPEHOCA BEUIECTB U SHEPTHUH B dKOCUCTeMax (LeTH MUTaHUs,
MUIIEBBIE CETH);

- cOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH OIEHUBATh WH(OOPMAIUI0 OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBJOHAYYHbIE 3HAHUS W3 PA3JIUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOM HH(OPMAalLMK, HAyYHO-TIOMYJISIPHBIE MaTepuaibl); HHTEPIPETUPOBATh 3TUYECKUE
acTeKThl COBPEMEHHBIX UCCIICAOBAHUM B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH; PaCCMaTPUBATh
ri00agbHbIe SKOJIOTHYECKHe MPoOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM
COOCTBEHHYIO MO3HIINIO;

- COPMUPOBAHHOCTh YMEHHM co37aBaTh COOCTBEHHbIE MUCHMEHHBIE U  YCTHBIE
COOOIIIeHNs HAa OCHOBE OMOJOrMYecKOW MH(POPMALUU U3 HECKOJIBKUX HMCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN amnmapar OMOJIOTHH.

BrimyckHuk, ocBoMBHIMI  00pa3oBaTeNbHYIO IpOrpamMmy, JOJDKEH — 00siafath
CIEAYIOMUMH 00mMMH KommieTeHusamu (naiee - OK):

OK 01. Beibupare crnocoObl pemieHds 3afady Npo(ecCHOHANBHOM JesITeIbHOCTH,
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Ocy1iecTBisATh MOUCK, aHATU3 U UHTEPIPETALNI0 HHYOPMAIH, HEOOXOIMMOM
JUISL BBITIOJTHEHUS 3a/1a49 TPO(PECCHOHAIBHON JETETHHOCTH.

OK 03. IlnanupoBaTh H pealu30BBIBaTh COOCTBEHHOE MPOPECCHOHATIBHOE U
JUYHOCTHOE Pa3BUTHE.



OK 04. PaGoraTh B KOJUIEKTUBE M KOMaHzae, >(PQPEKTHMBHO B3aUMOJCHCTBOBATH C
KOJUJIEraMH, PYKOBOJICTBOM, KIIMEHTaMHU.

OK 05. OcymiecTBisATh YCTHYIO U MUCbMEHHYIO KOMMYHHUKALUIO HA TOCYIapCTBEHHOM
A3BIKE C yUETOM OCOOEHHOCTEN COLMAIbHOIO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. IlposiBiaTh TrpakJaHCKO-NATPHOTUYECKYIO TO3MIHI0, JIEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHHE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUYETIOBEUECKUX [IEHHOCTEH, MPUMEHSTh
CTaH/IapThl aHTUKOPPYILIUOHHOTO ITOBEIECHUS.

OK 07. CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOMIEH CPENbl, PECypcocOepereHuIo,
3 PEKTUBHO IEHCTBOBAThH B UPE3BBIYAWHBIX CUTYAIUSX.

OK 09. MHcnonb3oBath HHGMOPMALMOHHBIE TEXHOJOTMM B MpOo¢ecCHOHATbHON
JIESITEIIBHOCTH.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM y4eOHOM HATPY3KHU M BHIbI Y4eOHOH padoThI

NPUKJIATHOTO MOIYJIs1)

. Konuuecmeo
Bua yueOHoi#i padoThI
uacos

O0bém o0pasoBaTeIbHOI HATPY3KH 72
Bcero 3ansTuii 72
B TOM YHCJIIE:

nabopaTopHbie padOThI U MPAKTUUECKHUE 3aHITUS 22
*TIpo¢eccHOHATBLHO-OPUEHTUPOBAHHOE coep:KkaHue (conepxanue 6

Dopma npomerxxcymounoii ammecmayuu — oughgepenyuposannsiit 3auém (2 cemecmp)
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2.2. Temamuueckuit nnan u cooeprycanue yueonozo npeomema O/1.13 buonozusn

Oo0bem, ®opmupyembie | Ypose
akaa. 4/ B o0uue Hb
TOM 4MCJIe " O0CBOEH
HanmenoBanue Coaepxxanue yueOHOro Mmarepuasia u GopmMbl OPraHU3aANMH 1esITeTbHOCTH B (popme | nmpodeccuonalnb s
pa3aesioB U TeM o0yyarommxcst NpaKkTHyec HbIE
KoM KOMIIETCeHIIM U
NMOAr0TOBK
U, aKkajg 4
1 2 3 4 5
Tema 1. Bnosorus kak Hayka 2
Coaep:xxanue yueOHOro MaTepuasia OK 02, OK 05,
OK 07, OK 08,
1.1. BHOMNOrHs KaK HAyKa 1. buonocusa kax Hayka. CBsi3p OMOJIIOTHU C 0611V1eCTBeHHVLIMI/I, TEXHAIECKHMH H OK 09
JIPYTHMH €CTeCTBEHHBIMH HaykamHu, Qriocodueit, STUKOM, SCTETUKON U TIPaBOM. 1
Pons Owonornu B (QopMUpOBaHWM COBPEMEHHOW HAYYHOW KapTHHBI MHpA.
Cucrema OMOJIOTUYECKUX HAYK. 1
Memoowr noznanus dicueou npupoodwvt (HaAOIOICHUE, dKCIICPUMEHT, OIHCAHUE,
u3MepeHue, Kiaccudukaius, MOJEIUPOBaHHE, CTaTUCTUYecKas oOpaboTka 1
1.2. MeTonnl mo3HaHUS JIaHHBIX )
JKUBOU MTPUPOJIBI
JlabopaTopHbie padoThl U MPAKTHYECKHE 3aHATHUS
2. Ilpaxtuueckas pabota Ne 1. Mcmonp3oBaHuEe pazMUYHBIX METOJOB IPHU 1 3
W3YYCHUH OMOJIOTUIECKIX 00BEKTOB
Tema 2. /KuBble cucTeMbl H MX OPraHU3AIUA 1

2.1. Buomornueckue

Conep:kanue y4e0HOro MaTepuaa
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3. Kusvie cucmemul (buocucmemul) kax npeomem usydenus: ouonroeuu. OTinaue

JKUBBIX CHCTEM OT HEOpraHuveckou mnpupoabl. CBOHCTBA OHMOCHCTEM U UX OK 02, OK 05,
CHUCTEMBI, MPOLECCHI U UX | pazgooOpa3ue. YPOBHU OpraHU3aIllid OMOCHUCTEM: MOJICKYJISIPHBINA, OPraHOU THO- 1 OK 07, OK 08,
H3y4deHNC KJIIETOYHbIM,  OPraHM3MEHHBIM,  MOIMYJALHUOHHO-BUAOBOM,  3KOCHUCTEMHBIN OK 09
(6roreoneHOTUYECKHI ), OMOC(EPHBIH.
Tema 3. XuMH4YeCKHUIl COCTAaB M CTPOEHUE KJIETKHU 10
Ilpogheccuonanvro-opueHmuposanroe cooepaicanue (cooepaicanue NPUKiIaoHo20 6
. mooyns)*
3.1. XuMH4ecKHil cOCTaB g ) - OK 02, OK 05,
4. *Xumuyeckuii cocmas Kiemku. Xumuyeckue 371eMeHmbvl. MaAKpOIIeMeHmbl,
KieTkn. Boga n OK 07, OK 08,
MuKpoaiemenmsl. Booa u munepanvhele seujecmsa. Ousuxo-xumuieckue
MUHEpPAJIbHbIE BELIECTBA 1 OK 09
npoyeccul, npomexarowue 8 Hcugvlx cucmemax. CyHKyuu 600bl U MUHEPATLHBIX
sewjecms 8 knemke. [loodepawcanue ocmomuyecko2o banrauca.
5. *Beaku. Cocmaé u cmpoenue 6e1K08. AMUHOKUCIOMbL - MOHOMEPbI OENKO8. OK 02. OK 05
Hesamenumvie u 3amenumvie aMuHOKUCIOMbBI. AMUHOKUCIOMHBIL COCMAS. ’ ’
3.2. beaku. CocraB u . OK 07, OK 08,
Yposnu cmpyxkmypur 6enxosoii monexynvl (nepguunas, 6mMopuyHas, mpemuynas u 1
cTpoeHue OeIKoB . OK 09
uemeepmuunas cmpykmypa). Xumuueckue ceovicmea 6Oenxkos. buonoeuueckue
@yHrxyuu 6enxos.
6. *®epmenmvr - Ouonocuueckue ramanuzamopwvl. CmpoeHnue ¢hepmenma:
aKmueHwlll yenmp, cyocmpamuas cneyuguunocms. Kogepmenmol. Bumamunoi. 1 OK 02. OK 05
3.3. ®epMeHTHI - Omauuus gpepmenmos om Heop2aHu4ecKUx Kamaiuzamopos. ’ ’
OK 07, OK 08,
OMOJIOTUYECKHE OK 09
KaTaIn3aTopbl Jlabopamopuwvie padbomosl u npakmuueckue 3aHAMuUA
7. *labopamopuas paboma Ne 1. H3zyuenue kamanumuyeckon axmueHOCMU 1

Gepmenmos (Ha npumepe amunazvl UIU KAMAIA3bl).
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3.4. Yrnesonasl. JIntmasl.

8. *Venesoovl: monocaxapuowl (enoxosa, pubosa u 0e3okcupubosa), oucaxapuobvl
(caxaposa, nakmosa) u noOaUCAXaAPUObL (KPAXMAT, 2NIUKO2EH, UYentN103d).
buonoeuueckue pynkyuu yeneeooos.

Jlunuovl:  mpuenuyepuovi,  pocghorunudsl,  cmepoudsvl. I uopoguivbHo-
2uopogobnvie ceovicmea. buonocuueckue yukyuu aunudos. CpasheHue
Y2ne8o008, 6eK08 u IUNUO08 KaK UCHOYHUKOE IHEPSUU.

OK 02, OK 05,
OK 07, OK 08,
OK 09

3.5. HykiienHoBbIe
KUCIOTEI. AT®

9. *Hyxneunoevie xuciomwi: JJHK u PHK. Hyxieomudelr - MOHOMEDbL
HyKneunoswix kuciom. Cmpoenue u pynxyuu J[HK. Cmpoenue u ¢hpynxyuu PHK.
Buowt PHK. AT®. cmpoenue u ¢ynxyuu.

OK 02, OK 05,
OK 07, OK 08,
OK 09

3.6. VcTopus u MmeToasl
U3yUYeHUsI KIICTKH.
Kirerounas reopus

10. Humonocuss — mHayka o kiemke. Knemounas meopus - npumep
83aumooeticmsus uoel u Gakmog 8 HayyHoM nosHaHuu. Memoovl u3zyyeHusn
KAemKU.

3.7. Knetka kak
EJIOCTHAS KUBas
cucremMa

11. Knemxa xax wyenocmuas owcusas cucmema. OOUME NPU3HAKH KIETOK:
3aMKHYyTasi Hapy>kHas mMemOpaHna, mosiekyibl JIHK kak renermueckuii anmapar,
cucTeMa CHHTe3a Oernka.

Tunsl KIETOK: 3yKapuoTHyeckass u npokapuoruyeckasi. OCOOEHHOCTH CTPOECHUS
npokapuoTudecko  kinerkd. Kierounas crtenka Oaktepuil. CrpoeHue
AYKapUOTHUECKOW KIETKA. OCHOBHBIC OTJIMYUS PACTUTEIHHOHN, XKUBOTHOU |
rpubHOIl KieTKu. [lOBepXHOCTHbBIE CTPYKTYphl KJIETOK - KIJIETOYHAs CTEHKa,
TIUKOKanuKe, ux (QyHkinuu. [lmasmarmueckass memOpana, e€ CBOWCTBa |

GYHKITIH.

3.8. Ctpoenue
AYKAPUOTUYECKON KIIETKU

12. LJumonnaaszma u eé opeanouodwvt. OqHoMeMOpanHbIe opranouasl kietku: JIIC,
annapatr l'onbmxu, nu3ocoMmbl. llomyaBTOHOMHBIE OpPraHOWIbBI  KJIETKHU:
MUTOXOHJIPUH, TUTAaCTHABI. [IpoWCXOXIeHHE MUTOXOHIAPHA W TIIacTuA. Bumsl
wiactug. HemeMOpaHHBIE OpraHOWABI KJIETKH: PUOOCOMBI, KIECTOYHBIA IICHTP,
[IEHTPHUOJIN, PECHUYKH, XTyTUKNA. DYHKIIMNA OPTaHOUIOB KJIETKH. BKITFOueHwMSI.
SAnapo — perynsropubeiii neHTp kieTku. CTpoeHHe sapa: siaepHas 000JouKa,
Kapuoruia3Ma, XpoOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

OK 02, OK 04,
OK 05, OK 07,
OK 08, OK 09

JlaGopaTopHble padoThI M MPAKTHYECKUE 3AHATHS
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13. JlaGoparopHass padora No 2. M3yueHue CTpoOeHHS KIETOK pacTCHUH,
JKUBOTHBIX M OAKTEPHH 1MOJ MHKPOCKOIIOM Ha FOTOBBIX MHUKpOIIpENaparax u Ux
OTHCaHUE.

Tema 4. ’KuzHeaeaTeIbHOCTL KJIETKH

4.1. OOMeH BelleCcTB, UIN
METa0O0IH3M.
ITnactrueckuii oOMeH.
doTocuHTE3.
XeMOCHHTE3

14. Obmen gewgecms, i METa0OIU3M. ACCUMUIIAIMS (TUTACTUYECKUIT 0OMEH) U
JUCCUMMIISALINAS (PHEPreTHYeCKuii OOMEH) - JB€ CTOPOHBI €IMHOTO IpoIlecca
MeTtabonmu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB M SHEPrUU B TOHUMAHUU
Metabonmsma. Tunst oomena éewyecms: aBTOTpodHBIN U rerepoTpodHbIi. Pois
(dbepMeHTOB B 0OMEHE BEIECTB U MPEBPAILIEHUU YHEPTUU B KiIeTKe. DOTOCHHTE3.
CperoBass u TemHoBas (a3el  ¢otocuHTe3a. Peakmuum  porocuHTE3A.
DddextuBHoCcTh PoTOCHHTE3a. 3HaYeHHE (OTOCUHTE3a IS JKU3HH Ha 3emile.
Bnusinue ycinoBuit cpeapl Ha (OTOCHHTE3 U CIOCOOBI TIOBBIIIEHHUS €r0
IIPOYKTUBHOCTH y KYJIbTYPHBIX PacTC€HUH. XEMOCUHTE3. XEMOCUHTE3UPYIOLIUE
OakTepuu. 3HaYCHNUE XEMOCHHTE3a JIJIs KU3HHU Ha 3eMIIe.

4.2. DHepreTU4ecKui
oOMeH

15. Dnepeemuueckuii oomen 6 kiemke. PaciieruieHHe BEIIECTB, BBIICICHUE H
aKKyMyJIMPDOBaHHE OJHEPrUM B KIJIETKE. OTalbl JHEPreTHYecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KHCIOpOIHOE OKHCIECHUE, WM KIIETOYHOE
JIbIXaHHE. OxkucnuTensHoe hochoprmpoBanue. DddexkTuBHOCTD
HHEPTreTUYECKOro 0OMeHa.

4.3. buocunres Oenka

16. Peaxyuu mampuunoco cunmesa. Ienemuueckas uugopmayus u JJHK.
Peanuzanus renernueckoil nHdopmanuu B KieTke. ['eHeTHUecKkuil Koa u ero
cBoiicTBa. Tpanckpunuus - matpuutbiii cunte3 PHK. Tpancmsuus - Ouocuntes
Oenka. OTtambl TpaHcasanuu. KoaumpoBanwe aMHHOKHCIOT. Poms pubGocom B
OunocuHTe3e Oenka.

4.4, HekneTouHbIE
(OpPMBI JKU3HU - BUPYCHI

17. Hexnemoumnsie opmol srcuznu - eupycvl. Victopus OTKpbITUS BUPYCOB ([
N.NBanoBckuii). OCOOEHHOCTH CTPOCHUS U IKU3HEHHBIM IIUKI BHUPYCOB.
baktepuodaru. bonesHnu pacTeHui, >KHBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc mmmyHonedunuta yenoseka (BUY) - Bozoymurens CIINa.
OOpatHasi  TpaHCKpHUIILIMS, peBepraza u  HHTerpasza. lIpoduiakrtuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.

OK 02, OK 05,
OK 07, OK 08,
OK 09

14




Tema 5. Pa3MHOKeHHE H HHAUBUAYAJIbHOC PAa3BUTHE OPraHU3MOB

5.1. JKu3HeHHBII TUKIT
KIIETKHU. [leneHne KIeTku.
Muwuro3

18. Knemounvlti yuxn, uau dcusHenuwvill yuxin kKiemxu. VIHTepdaza u MHTO3.
[Tpoueccel, mpoTekatone B uHTepdasze. Permmukaius - peakiuss MaTpUIHOTO
cunte3a JIHK. Crpoenme xpomocoM. XpOMOCOMHBIM Ha0Op - KapHOTHIL.
JnnouaHeli M TamIouAHBIE  XPOMOCOMHBIE — HAOOpbl.  XpOMaTHBI.
[{uronornyecknue OCHOBBI PA3MHOXKEHUS W HMHAMBUAYAIBHOIO Pa3BUTHS
opranu3moB. Jlenenue kinerku — wmuto3. Cragum wmurto3a. llpoueccsr,
IIPOUCXOMSAIINE HA Pa3HbIX CTAIUAX MUTO3a. BHONOrMYEeCKHUH CMBICI MHTO3A.
[TporpamMmmupyemMasi TOeIbh KJIETKH - alomTo3.

JlaGopaTopHble pad0Thl M NPAKTHYECKUE 3AHATHS

19. JlaGopatopnast pabora Ne 3. HaOmioneHwe MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MHKpOIpenapaTax

20. ©opmel pazmuodcenus opeanuzmos. becnonoe u noiogoe. Bumasl 6ecmnonoro

5.2. ®opmbl pPasMHOXKEHHUsA: JIeJIeHWEe HaJBOE, II0OYKOBAaHHE. OJHO- U MHOTOKJIETOYHBIX,
pa3sMHOXEHHUs cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccrBeHHOE
OpPraHUu3MOB KJIOHUPOBaHME OpPraHW3MOB, €ro 3HaYeHHe i cenekuuu. [lonoBoe
pPa3sMHOXKEHUE, €ro OTIMYHSL OT OECIIOIIOrO.
21. Meiioz. Cragun Mmeiosa. Ilponeccsl, nmpoucxondiue Ha CTaausAx MeHo3a.
5.3. Meiio3 IToBenenne xpomocom B Menose. KpoccuHrosep. buosormdeckuil CMbICH H

3HaYeHNE MENo3a.

5.4. ObpazoBanue u
pa3BHUTHE MOJOBBIX
kJeTok. Onao10TBOpeHHE

22. I'amemocenes - npoyecc o00pazo8amus NONOGLIX KIEMOK y IICUGOMHBIX.
[TonoBble xene3bl: CEMEHHUKU U siMYHUKH. OOpa3oBaHME M pa3BUTHE MOJOBBIX
KJIETOK - rameTr (crepMaTo30u[, SHIEKIEeTKa) - CIepMaToreHe3 U OOreHes3.
Oco0eHHOCTH CTpOEHUS SHIEKIETOK U crepMaro3ounoB. OmIogoTBOpEHHE.
[TapTeHorenes.

JlabopaTopHble padoThl M NPAKTHYECKHE 3AHATHS

23. JlaGopatopnass pabota Ne 4. M3yueHue CTpPOCHHS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpernapaTax

5.5. UunuBuayansHoe
pa3BUTHE OPraHU3MOB

24. Hnousudyanvhoe paseumue (OHmoeceHne3). IMOPHOHATBLHOE pa3BUTHE
(aMOpuorenes). DTambl YMOPUOHAILHOTO PA3BUTHS y TO3BOHOYHBIX JKUBOTHBIX:
npoOJeHue, racTpyssiius, opranoreHes. [locramOproHanbHOE pa3BuTHEe. THIIBI

OK 02, OK 04,
OK 05, OK 07,
OK 08, OK 09
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MOCTAMOPHUOHAILHOTO Pa3BUTHUS: MpsiMOe, HempsiMoe (IMuuHO4YHOe). BnusiHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CIOCOOHBIEC BBI3BIBATH BPOXKIAEHHBIC
ypoactBa. Poct u pasBurue pacreHuii. OHTOreHe3 NIBETKOBOIO PAaCTEHUS:
CTPOEHHUE CEMEHU, CTAIUU PA3BUTHSIL.

Tema 6. HaciencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB 17
25. Ilpeomem u 3adauu ecenemuxu. Hcmopus pazeumusi ceremuku. Poib
[UTOJIOTUU W SMOPHUOJIOTMH B CTAaHOBIICHWW TEHETHUKU. BKIan pOCCHHCKHX U
6.1. 'eneruka - Hayka o .
3apyOexHBIX  Y4€HBIX B  pPa3BUTHE TEHETHKU. Memoodsl  cenemuxu
HACJICICTBEHHOCTH U N N o 1
HEMCHUHBOCTH (ruOpUAOTOTUYECKUH, LUTOT€HETUYECKU, MOJIEKYJISIPHO-T€HETUUECKHI ).
OcHnognbie cenemuyeckue nousmus. 1 enemuyeckas cCUMBOIUKA, UCNOIb3YEMASL 8
cxemax CKpeuwjusanull.
6.2. 3aKOHOMEPHOCTH 26. 3akoHomepHOCMU HACNIe008aHUs NPUHAKO8, YycmaHosNenHble 1. Menoenem.
HaCJIEJOBaHUSI Monoeubpuonoe cxpewueanue. 3aKOH eIUHOOOpa3wst TUOPUAOB TIEPBOTO 1
MIPU3HAKOB, nokonieHusi. [lpaBuio gomMuHHMpOBaHMs. 3aKOH pacCHICIICHUS IPU3HAKOB.
YCTaHOBJICHHbIE I'unoTe3a uncToThl raMerT. [1oaHOE M HEMOIHOE TOMUHUPOBAHUE.
I""Mennenem. JlabopaTopHble pad0Thl M NPAKTHYECKUE 3aAHATHS
MouoruopuaHoe 27-28.  IlpakTnueckas abora Ne2 Pemenwme reHeTMuecKMxX — 3ajad OK 01, OK 02,
2
CKpEIINBaHNE «MonorubpuaHoe ckpemuBanue. [loHOE U HEMOTHOE JOMHUHUPOBAHUE OK 04, OK 05,
29. Jluzubpuonoe ckpewusanue. 3aKoH HE3A8UCUMO20 HACTIEO08AHUSA NPUSHAKOS. OK 06, OK 07,
6.3. Jurud [{uToreHeTHUECKHEe OCHOBHI JAUTHOPUIHOTO CKpEIIMBAHHS. AHAIU3UPYIOIIEe 1 OK 08, OK 09
3. Jurubpunnoe
PH ckpemuBaHue.  Vcnonp3oBaHWME — aHAIM3HUPYIOIIETO  CKpELIMBAHUS IS
CKpelIuBaHue. 3aKOH
OIpeieNIeHUs] TEHOTHUIAa OCOOH.
HE3aBHCHUMOTO
JlaGopaTopHble pad0Thl M NPAKTHYECKUE 3AHATHS
HacJIeJOBaHMsI IPU3HAKOB
30-31. Ilpaktrueckas padora Ne3 Perienue reHeTrndeckux 3anad «Jurudpumanoe )
CKpEIIMBAHHUE»
32. Cyennennoe nacredosanue npusnaxos. Pabora T. MopraHa 1o crersieHHOMY
HACJIEIOBaHUIO TIeHOB. Hapymienwe cremyieHuss TEeHOB B pe3yJibTaTe 1
6.4. CleIIeHHOE KpOCCHHIOBepa. XpOMOCOMHAasl TeOpusi HacleACTBEHHOCTH. ['eHernueckue
HacJieJ0OBaHKe NMpU3HaKkoB | KapThl.
JlabopaTopHble paGoThl M IPAKTHYECKHUE 3AHATHS
33. JlabopatopHast pabora Ne 5. M3yueHue pe3yiabTaTOB MOHOTHOPHUAHOTO U 1
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JUTHOPHUIHOTO CKPELIMBAHUs Y Ap0o30Gduibl Ha TOTOBBIX MUKpOIIpenapaTax.

6.5. I'eneTunka moia.
Hacnenosanne
MIPU3HAKOB, CIICTVICHHBIX
C TIOJIOM.

34. I'eneruka moja. XpOMOCOMHOE OMpeJeleHUE Moja. AyTOCOMBI U TOJOBBIC
XpOMOCOMBI. ['OMOraMeTHble W TeTeporaMeTHble opraHu3Mbl. HacnemoBaHue
MIPU3HAKOB, CIICTIICHHBIX C TTOJIOM.

JlabopaTopHbie padoThl U MPAKTHYECKHE 3AHATHSA

35. Ilpaktuueckas padora Ned Pemenue renermueckux 3anau «HacnemoBanmue
MPU3HAKOB, CLETIJICHHBIX C TTOJIOM)

6.6. I3MEeHYUBOCTb.
Henacnencrsennas
N3MEHYUBOCTD

36. Hzmenuusocme. Buowi UBMEHYUUBOCIUL.! HeHacneoCcmeeHHas u
Hacneocmeennas. Ponb  cpeapl B HEHACNIEJACTBEHHOW  M3MEHYHBOCTH.
XapaktepucTuka MOIU(UKAITMOHHOW W3MEHYMBOCTH. BapuanmoHHBIA psiag U
BapualnMoHHas KpuBas. Hopma peakuun npusHaka. KoinuecTBeHHble U
KaueCTBCHHBIC MPU3HAKK W WX HOpMa peakmuu. CBOHCTBa MOIU(DUKAITMOHHOM
M3MCHYHBOCTH.

JlabopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA

37. JlaboparopHasi pabora Ne 6. M3ydyenne mMoauduKkaiOHHOW M3MEHYUBOCTH,
MOCTPOEHUE BApHAIMOHHOIO PsAJia U BApUAIlMOHHOW KPUBOM.

6.7. HacienctBenHast
U3MEHUYUBOCTD

38. Hacneocmeennas, unu eemomunuvecxas, usmeHuusocms. KomOWHaTHBHAsS
W3MEHYMBOCTh. MeH03 ¥ TMO0JOBOM TPOIECC - OCHOBA KOMOWHATHBHOM
W3MEHYMBOCTH. MyTalMoOHHas W3MEHYMBOCTh. Kilaccupukanus MyTaruii:
Te€HHbIE, XPOMOCOMHBIE, TeHOMHBbIE. YacToTa ¥ MpU4MHBI MyTaluii. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHON n3MeHunBocty H.M.
BasunoBa. BHesnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCT.

JIaﬁopaTopHLIe paﬁ()TI)I H MPAKTUIECCKUE 3aHATUHA

39. JlaGopaTtopnas pabGora Ne 7. AHanu3 MyTauuid y Apo30(uibl Ha TOTOBBIX
MUKpoIpenaparax

6.8. 'eHeTnKa yenoBeKka

40. I'enemuxa uenosexa. Kapuorun udenoBeka. OCHOBHBIE METOJbl T'€HETHUKU
4eJI0BeKa: TeHEAIOTHYCCKHI, OM3HELOBLIH, IIUTOTCHETUYCCKUI,
OMOXMMHYECKUN, MOJEKyIspHO-TeHeTndeckuil. CoBpeMeHHOe OmpeaelieHue
TCHOTHUIIA: TTOJTHOITCHOMHOE CCKBCHUPOBAHNE, TCHOTUIIMPOBAHUC, B TOM YHCIIC C
noMonnpio II[[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: T'€HHBIC
0ose3HM, 0O0JIE3HU C HACJICICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
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Oosne3nn. Comarmdeckue U TeHepaTHBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[TpunIMNBl 370pOBOro 00pas3a KU3HU, TUATHOCTUKH, MPOMUIAKTUKH U JICUCHUS
reHeTHueckux Oosie3Hell. MenuKo-reHeTHYecKoe KOHCYJIbTUpOBaHHE. 3HAYCHHE
MEIULMHCKOM TIE€HETUKHM B IPENOTBPALLCHUA M JICYCHUU TEHETHYECKUX
3a00J1eBaHUH YeIOBEKa.

JlabopaTopHbie padoThl U MPAKTHYECKHE 3aHATUSA

41. Ilpaktnueckas padota Ne 5. CocraBiieHue ¥ aHaJIU3 POAOCIOBHBIX YEJIOBEKa

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTUH

7.1. Cenekuus Kak HayKa
U TIpo1iecc

42. Cenexyus Kaxk Hayka u npoyecc. 3apOXJIE€HUE CENEKLUHH U JTOMECTUKALIMS.
Yuenne H.M. BaBuimoBa o0 1eHTpax TMPOUCXOXKACHUS H MHOT000pas3us
KYyJbTYPHBIX pacTeHHH. LIeHTpbl MPOUCXOXKAECHHS AJOMAIIHUX KUBOTHBIX. COpT,
MOpPOJIa, IITAMM.

7.2. Metonsl
IOCTHIKEHUS CEIEKIIUN
pacTeHU U KUBOTHBIX

Cospemennvie memoowvl cenexkyuu. MaccOBbIi U MHIUBUAYaAIbHBIH OTOOPHI B
CeJIEKIIMM pacTeHUd u KUBOTHbIX. OleHKa sKcTepbepa. bimskopoacTBeHHOE
ckpeuBaHue — HMHOpuAMHT. Yuctas auHuA. CKpeluBaHHE YHMCTBIX JIMHHM.
I'ereposuc, namn rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHuE - ayTOPUAMHT.
Otnanénnas rubpuamzauus U e€ ycnexu. VICKyCCTBEHHBIH MyTareHes u
IIOJIyYEHUE TOJIMILIONAOB. [IOCTHI)KEHMSI CEJIeKUMU pPAacTeHUH, >KMBOTHBIX H
MHUKPOOPraHU3MOB.

JlabopaTopHbie padoThl U NPAKTHYECKHE 3AHATHSA

43. Okckypcusi « OcHoBHble MemoObl U OOCMUNCEHUs. CeNeKYuu pacmenul u
ocugomHuuix  (Ha  CENCKIMOHHYIO  CTAaHIWIO,  IUIEMEHHyI  (depmy,
COPTOHCIIBITATENIFHBIA  YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1aOOpPaTOPHIO
arpOyHHMBEPCHUTETA WIH HAYYHOTO IICHTPA)»

7.3. buorexHonorusa Kax
OTpaciib MMPOU3BOJICTBA

44. bBuomexnono2us KaKk ompaciv npouzeoocmed. I ennas undiceHepus. DTaIbl
co3manus pexomOumHaHTHOW JIHK ®m Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Knerounsle KynpTypbsl. MUKpPOKIIOHAJIBHOE pa3MHOKEHHUE PACTEHUM.
KnonupoBaHue BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMICTBEHHBIX OPraHU3MOB.
Okonornyeckne W dTtudeckue  npobiembl. MO - reHerudecku
MOIU(UIIPOBAHHBIE OPTaHU3MBI.

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
OK 08, OK 09
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Tema 8. DBoJIOLIUOHHAA OMOJIOTUA

8.1. DBoaronUa U METOAEI
€€ n3ydeHus

45. Ilpeonocvlniku 603HUKHOBEHUSL 3BOJOYUOHHOU meopuu. IE0TIOYUOHHAS
meopus u eé mecmo 6 duonocuy. BausiHuE 3BONTIOIMOHHON TEOPHH Ha pa3BUTHE
Oouonorun U Apyrux Hayk. CBuuerenbcTBa 3BomonuH. [laneonTonmormyeckue:
MOCJIE/IOBATEIbHOCTh TOSIBJICHUSI BHUJOB B MaJICOHTOJIOTMYECKON JIETOMUCH,
nepexoHbie popMbl. buoreorpaduyeckue: cxoacTBo u pazimuue GayH u ¢iop
MaTEPUKOB U OCTPOBOB. DMOPHOIOTHUECKHE: CXOJCTBA U Pa3Iudusl SMOPHOHOB
pa3HbIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIC,  PYAUMEHTApHBIE  OpraHbl,  aTaBU3Mbl.  MOJEKYISIPHO-
OMOXMMHMYECKHE: CXOJICTBO MEXaHM3MOB HACJIECTBEHHOCTH U OCHOBHBIX
METabOTMYECKUX MyTEH Y BCEX OPraHU3MOB.

8.2. UcTopus pa3BuTHs
MIpeACTaBICHUI 00
HBOJIIOIIH

46. Oeonroyuonnas meopus Y. Jlapeuma. IlpeanocbuUlkKi BO3HUKHOBEHMS
JMapBUHU3MA. J[BYDKYIIME CHUIIBI JBOJIONUH BUIOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXKEHHE TPU OTPAaHMYEHHOCTU PECypCOB, HEONpPEIeNEHHAs U3MEHYMBOCTb,
OopnOa 3a CyIecTBOBaHHUE, ECTECTBEHHBINH 0TOOP).

Cunrernueckas Teopus dBoroiuu (CTD) u e€ 0CHOBHBIE MOTOKEHHUS.

8.3. Bun: xputepuu u
cTpykrypa. Homymsuus
KaK dJIEMEHTapHas
€IMHHLIA BUJA

47. Muxpoagontoyus. Ionynsayus kax eOuHuya uoa u 360110YUU.

JlaGopaTopHble pad0Thl M NPAKTHYECKHE 3AHATHS

48. JlabopatopHas pabora Ne 8. CpaBHeHHE BHIOB 1O MOPQOIOTHYECKOMY
KPUTEPHIO

8.4. JIBMKy1IHE CUIIBI
(a1eMeHTapHbIC
(aKTOPBI) IBOTIOIUHN

49. Hsuocywue cunvl (¢hakmopwt) s6om0yuu 6u0oe 6 npupode. MyTallMOHHBIN
MpolecC U KOMOWHATHBHAS M3MEHUYUBOCTh. llomynsinoHHBIE BOJTHBI U Apeid
reHoB. M3ousys u Murparmsi.

8.5. EcTecTBeHHBII 0TOOD
U ero Gopmsl

Ecmecmeennviti  ombop - Hanpasnaiowuu  gakmop  38omoyuu.  Dopmul
ecmecmeenHo20 omobopa.

8.6. Pe3ynbrarsl
IBOJTFOIIH:
pUCTIOCOOICHHOCTh
OpPraHUu3MOB U
BUJ1I000pa30BaHNE

50. Ilpucnocobrennocms opeanuzmos Kak pezyiomam 3goaroyuu. llpumeps
MPUCTIOCOOICHU Yy OpraHu3MoB. Apomopdo3bpl W uauoamantanuv. Bug u
BugooOpazoBanue. Kpurepun Buma. OcHOBHbIE (POPMBI BHI000pa30BAHUS:
reorpaduyeckoe, IKOJIOrHUECKOE.

JIaﬁopaTopHLIe paﬁ()TLI H MPAKTHYCCKHUE 3AHATHSA

51. JlabopaTtopnas padota Ne 9. Onucanue mpucIocoOJIEHHOCTH OpraHu3Ma U eé

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
OK 08, OK 09
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OTHOCHUTCJIBPHOI'O XapaKTepa

8.7. HanpaBnenus u mytu
MaKpOIBOIIOLUU

52. Maxkpossontoyus. @DOpMBI IBOJIONHMM: (PHUICTHYECKAs,, JWBEPreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpatumMocTh 3BOMIOLNN.

[IpoucxoxaeHne OT HeCHEeNMATU3UPOBaHHBIX MpeakoB. IIporpeccupyromias
crenyanu3anus. AanTUBHAs paguanus.

Tema 9. Bo3HMKHOBeHHe M pa3BUTHE KU3HU Ha 3emiie

9.1. Uctopusd xu3Hu HA
3emMiie 1 METOABI €€
n3ydeHus. [ umoressl
MIPOUCXOXKICHUS )KU3HU
Ha 3emiie

53. Jlonayunvie npeocmasnenus o sapodxcoenuu dxcusnu. Hayunvie eunomesol
B03HUKHOBEHUSl JHCU3HU Ha 3emie: abOMOTeHe3 M NaHCIepMus. XHUMHUYecKas
HBOJIONMSI. AOHOTCHHBI CHHTE3 OPraHUYECKHUX BEIIECTB W3 HEOPTaHUYECKHUX.
OKCIIEpUMEHTANIBHOE TOATBEP)KIACHUE XMMHUYECKOM »Bomoounu. HauanbHble
sTanbel Ouonornyeckoil sBomouuu. [wumoresa PHK-mupa. ®dopmupoBanue
MeOpaHHBIX CTPYKTYp M BO3HUKHOBEHHME NpPOTOKJIETKU. IlepBble KieTkH M HX
sBosroLMss. POPMHUPOBAHKE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

9.2. OCHOBHBIE 3TaIbI
ABOJIIOIUU
OpPraHHYECKOTro MUpa Ha
3emiie, pa3BUTHE KU3HU
0 ApaM U Meproaam

54. Pazeumue scuznu Ha 3emue no 3pam u nepuodam. Katapxeil. Apxeiickas u
npoTepo3oiickass dpbl. [lameosoiickas spa m €€ MEepUOIbI: KEMOPUHCKHA,
OpPJIOBUKCKHUU, CUITYPUNUCKH, IEBOHCKHUI, KAMEHHOYT OJIbHBIN, TEPMCKUM.
Me3so30lickas 3pa U €€ Nepuobl: TPHACOBBIM, IOPCKUH, MenoBoil. KaliHo3oiickast
pa u e€ TepuoAbl: MaJcOreHOBBIH, HEOTEHOBBIH, AHTPOMOTECHOBBIM.
XapakTepucTuka KiIuMara W TeoJIOTMYeCKHX mporeccoB. OCHOBHBIE 3Tarlbl
HBOJIFOIIMUA PACTUTEIBHOTO M >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUil u
>KUBOTHBIX. [l0osiBIIeHHE, pacliBET U BEIMUPAHHUE TPYIII KUBBIX OPraHU3MOB.

JlabopaTopHblie padoThl H MPAKTHYECKHE 3aAHATHS

55. Tlpaktudeckas pabora Ne 6. M3yueHne MCKOMAaeMbIX OCTATKOB PACTCHHUI U
’KUBOTHBIX B KOJUIEKLIMSIX

56. DKckypcusi «IBOJIONNS OPTAaHMYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHbII WM KpaeBeT4eCKUid My3ei)

9.3. CoBpemeHHas
CUCTEMA OpPraHUYECKOI0

57. Cucmema opeanuueckoeo mupa Kak oTpaxkeHue 5Bojtonuu. OCHOBHBIC
CHUCTEMAaTUYECKHE TPYIIbl OPTaHU3MOB.

MHP
9.4. OBomronus yenoBeka | 58. Jeoaroyus uenosexka. AHTPONONIOrUs Kak Hayka. Pa3zButue npeacraBieHuil o
(anTpOTIOTEHE3) NPOUCXOKIACHUH 4YeJoBeKa. Meronpl mM3ydeHHs aHTpomnoreHesa. CxoxctBa u

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
OK 08, OK 09
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pas3jindusa 4C€JI0BCKA U )KMBOTHBbIX. CucreMaTH4ECKOE IOJ0KEHHE YSJIOBEKa.

9.5. JIBmKymue Cuibl

(daxTopsr)
aHTpOIIOTeHe3a

Heuscywue cunvt (pakmopwt) anmponozenesa. HacnencTBeHHass U3MEHYHBOCTb
U eCTeCTBEHHbIN 0TOOp. OOIIecCTBEeHHBINH 00pa3 >KU3HH, U3TOTOBIECHUE OPYIUit
Tpy/Jia, MBIIICHUE, PEUb.

9.6. OCHOBHBIE CTaAH
SBOJIOLUU YEJIOBEKA

59. Ocnoenvie cmaouu u 6emsu 38010yUY 4e108eKd: ABCTPATIONUTEKH, YenoBek
yMmenslid, Yenoexk npsamoxonxdamui, YenoBek HeaHnepranbckui, Yenosek
pasyMHblii. Haxonku McKOmaeMbIX OCTaHKOB, BpPEeMsl CYyIIECTBOBaHHs, 00JacTb
pacnpocTpaHeHHs, 00bEM IOJIOBHOIO M0O3ra, 00pa3 )KU3HH, OPYAHMSL.

9.7. Yenoseueckue pacsl
Y IIPUPOJHBIE afjalTallun
YyesioBeKa

Yenogeueckue pacvl. OCHOBHBIE 0OJBIINE PAChl: €BpoONeoUIHas (eBpasuiickasi),
HEerpo-aBCcTpaJlonIHas (3xBaTOpHANbHASA), MOHIOJIOUAHAs (a3uarcko-
amMepHuKaHcKast). UepThl MpUCIOCOOIEHHOCTH MPECTaBUTENICH YET0BEUECKUX pac
K YCJIOBUSAM cyluecTBoBaHUS. EnuHCTBO uenoBeueckux pac. Kpuruka
COLIMAJILHOTO JapBUHM3MA U pacu3Ma.

Tema 10. Opranu3mbl 1 OKpPYKAKIIAs Cpeaa

10.1. Oxonorus Kax
HayKa

60. Dxosorust Kak Hayka. 3a/laud U pa3/aelibl SKOJIOTHU. MeToAbl SKOJIOTHUECKIX
MCCJIEIOBaHMI. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

10.2. Cpenbl oOuTaHus 1
IKOJIOTHYECKUE PaKTOPbI

Oxonoeuueckue  gaxkmopel.  Knaccugukayus  sxonoeuueckux — gaxkmopos:
abuoTndeckne, OWOTHYECKHE U aHTPONOreHHbIE. JIefiCTBHE HKOIOTHMUYECKUX
(hakTOpOB HA OPTaHU3MBI.

10.3. Abuoruueckue
(bakTopbl

61. Abuomuyecxkue gpakmopwi: CBET, TEMIIEPATYpa, BIAKHOCTb. DOTOMEPUOIU3M.
[IpucniocoOieHust OpraHU3MOB K  JICHCTBUIO aOMOTHYECKHX  (haKTOPOB.
buonornueckue puTMsl.

JlaGopaTopHble padoThI M MPAKTUYECKUE 3AHATHS

62. JIaboparopnas padora Ne 10. Mopdomorunueckre 0COOCHHOCTH pacTeHUN U3
pa3HBIX MECT OOUTAHUS

63. JIaboparopHas padota Ne 11. BiausiHue cBeTa Ha pOCT M pPa3BUTHE YEPEHKOB
Kojeyca

10.4. buoTtnueckue
bakTopbl

64.  BPuomuueckue  ¢axmopsi. Bugpl OHOTHYECKMX  B3aMMOICHCTBHIA:
KOHKYPEHIIUS, XUIIIHAISCTBO, CUMOMO3 1 ero ¢opmbl. [Tapazutusm, koomneparus,
MyTyalau3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO). AMEHCATU3M,
HeHTpanu3M. 3HavYeHWe OWOTHYECKHX B3aUMOJICHCTBUU JUIsl CYIIECTBOBAHUS

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
OK 08, OK 09
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OpPraHru3MOB B IIPUPOAHBIX COO6HI€CTB3X.

10.5. Dxonornyeckue
XapaKTEePUCTUKU BHIA U
MONYJIALIUU

65. Oxonozcuveckue xapaxkmepucmuxu nonyasaiyuu. OCHOBHBIE I10Ka3aTeIn
MOMYJIALIMA: YUCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTbH, IPHUPOCT,
Murpainus. JJuHaMuKa YMCICHHOCTH MONYJISINY U €€ PETyJIsIus.

JlabopaTopHbie padoThl U MPAKTHYECKHE 3aAHATHSA

66. IIpaktuueckas padora Ne 7. Iloacuér miIOTHOCTH MONYJISUUN pa3HbIX BUJOB
pacTeHuit

Tema 11. CooO1iecTBa M 3K0JOTHYECKHE CHCTEMBI

11.1. CoobuiectBa
OpPraHU3MOB

67. Coobwecmeo opeanusmos - ouoyenos. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
NpoCTpaHCTBEHHas, Tpodudeckas (mmmieBas). Buapl-momuHaHThl. CBSI3U B
OuoLEeHo3e.

11.2. OxocucreMsl u
3aKOHOMEPHOCTHU UX
CYILIECTBOBaHUS

68. Oxonoeuueckue cucmemsl (Ikocucmemot). lloHstue 00 »dKocHCTEME H
ouoreoneHoze. DYHKIMOHAJIHHBIE KOMIIOHEHTHI HSKOCHCTEMBI: MPOIYICHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBOpOT BEIIECTB ¥ MOTOK SHEPTUU B DIKOCUCTEME.
Tpoduueckue (THIEBBIE) YPOBHH JKOCHUCTEMBI. I[lWIeBBIe IIEMM H CETH.
OcHOBHBIE TOKa3aTeNd JKOCHUCTEMBI: OHOMacca, MPOIYKIUS. DKOIOTUYECKUE
NUPaMUIbL: TPOAYKIHWH, YWUCIEHHOCTH, OmoMacchl. CBOWCTBAa JKOCHUCTEM:
YCTOWYMBOCTD, cCaMOperysitusi, pazsutue. CyKieccus.

11.3. IIpuponusie
HKOCHCTEMBI

Ilpupoonvie sxkocucmempl. IKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOTO WITU
IIMPOKOJIMCTBEHHOTO Jieca.

11.4. AnTponoreHHsie
HKOCHCTEMBI

69. Ammponocenuvie KOcucmemvl. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe U X03SMCTBEHHOE 3HAUCHUE arpO’IKOCHCTEM U YPOOIKOCHUCTEM.
buopaznoobpazne kak ¢akTop yCTOWYMBOCTH dKocucTeM. (CoxpaHeHHE
OMOJIOTMUECKOT0 pa3HooOpa3us Ha 3emiie.

11.5. buocdepa -
riio0anbHast 3KOCUCTeMa
3emin

70. Yuenue B.U. Bepnaockoeo o o6uocghepe. I'paHuIlBl, COCTaB W CTPYKTypa
ouocdepsl. Kuoe BemecTBo U ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak
r7100aIbHOM JKOCHCTEMBL. JIMHAaMUYeCKOoe paBHOBECHE W OOpaTHas CBS3b B
ounocdepe.

11.6. 3akoHOMepHOCTH
CYIIECTBOBaHUs OHochep

Kpyzosopomwr ewecme u buoceoxumuueckue yukavl nemenmos (yriepoja,
a30Ta). 30HAIBHOCTH Onochepnl. OCHOBHBIC OMOMBI CyIId. BogHbIC OMOMBI.

11.7. YenoBeyecTBO B

71. Yenoseuecmeo 6 buocghepe 3emau. AHTPOTIOTCHHBIC H3MEHEHUS B Onocdepe.

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
OK 08, OK 09
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ouochepe 3emaun

['1106aJIbHBIC PKOJIOTHYECKHE TPOOIIEMBI.

11.8. CocymiecTBoBaHue
MPUPOJIBI U YEIOBEUECTBA

Cocywecmeosanue npupoovt u uenogeuecmsa. Coxpanenue Ouopaznoodpazus
Kak ocHoga ycmouuusocmu oOuocgepsi. OCHOBa paIOHATLHOTO YIPABICHUS
IIPUPOJIHBIMU pECYpCaMH U UX UCIIONb30BaHKE. JlOCTHKEHNS OMOJIOTUHU U OXpaHa
MIPUPOJBL.

JuddepenunpoBaHHbIii 3a4eT

Bcero 3ausaTuii

72
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3. YCJOBUS PEAJIM3AIIUY YYEBHOM MPEIMETA

O/1.13 BUOJIOT' 1A

3.1. TpeGoBaHue K MUHHUMAJIbHOMY MaTePUAIbHO-TEXHUYECKOMY 00ecIeYeHH 0

Kommiekt y4yeOHON Mebenn kaOWHETa COCTOMT W3 MOCAAOYHBIX MECT IO KOJHYECTBY
oOyuaromuxcsi, pabodero Mecrta IMpernojaBaTessi, y4eOHOH TOCKM, MmKadoB s XpaHEHUS
y4eOHOT0 000pyI0BAHHUS.

Obopyoosanue yuebnozo kabunema:
pabouas Tocka, CTCH/IbI,

Texnuuecxue cpedocmea 00yueHusL:

WHuTepakThBHAS JOCKA, MYJIbTUMEIUHHBIN POCKTOP, HOYTOYK, KpaH.

CpenctBa oOy4eHUs:

[Tocobue mo aeneHuro KIeToK (MarHUThI), HArsSAHbIE TOcoOUs (YUeOHUKH, ONIOPHBIE
KOHCIICKTHI, KAPTOUKH — 33JJaHHs, TECThI, Pa3aTOYHbII MaTepHall).

3.2. UndopmanuoHHoe odecrneyeHue

OcHosHble UCMOYHUKU:

1. ®epepanbublii 3akoH oT 29.11.2012 No 273-®3 «OO6 ob6pa3oBanuu B Poccuiickoit
denepanum.

2. IIpuka3 MunucrtepctBa oOpazoBanus u Hayku PO ot 17.05.2012 Ne 413 «O06 yTBepKIeHUH
(benepaibHOTO TOCYIAPCTBEHHOTO 00Pa30BATEILHOTO CTaHAAPTa CPEAHETO (TIOJTHOTO) OOIIETO
0o0pa3oBaHUs».

3. Ilpuxa3z MunucrepctBa obpazoBanuss u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
n3meHeHuil B [Ipuka3z MunuctepctBa obpaszoBanus u Hayku P® ot 17.05.2012 Ne 413 «O0
YTBEPKACHUM (PelepaibHOTO TOCYJapCTBEHHOIO 00pa3oBaTeIbHOTO CTAaHJIApTa CPEIHEro
(mosHOTO) 00ITIETO 00pPa30BAHUSY.

4. ITucemo [lemapTamMeHTa rocyJapCTBEHHOM MOJIUTUKU B cepe MOATOTOBKH pabOvYHMX KaapoB U
HAITO MwunobpHayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenmanmuu 1o OpraHU3aluu
MOJTyYeHUsl CpeTHETo 001iero o0pa3oBaHus B Mpejeaax OCBOCHUs 00pa3oBaTeNbHBIX MPOTpaMM
cpenHero npodeccrnoHanbHOro oOpa3oBaHus Ha 6a3e OCHOBHOTO 00IIEro 0Opa30BaHuUs C YUETOM
TpeboBaHul (efepabHBIX T'OCYJAapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M IMOIy4aeMOU
npodeccun MM CIeHUabHOCTH CPeIHEro NMpodhecCHOHAIBHOT0 00pa3oBaHUS.

5. buomnorus. 10 xnacc. ba3osslit ypoBens. Yueonuk / [Tonomapesa . H, Kopuumnosa O. A,
Jlomununa T. E. / AO U3parensctBo "lIpocBemenne”,2021
6. buonorus. 11 knacc. ba3zossliii ypoBens. Yueonuk. [lonomapéna 1.H., Kopaunosa O.A.,

Jlommnuna T.E.; AO UszpgatensctBo "[IpocBemenue"”, 2022

Humeprnem-pecypco 01 npenooasamersi:
https://sbio.info/
http://window.edu.ru/resource/713/2713
https://biology.ru/
https://archive.is/nature.ok.ru
https://infopedia.su/24x33ba.html.
https://zavtrasessiva.com/index.pl?act=PRODUCT &id=3408

AN N
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https://infopedia.su/24x33ba.html

4. KOHTPOJIb 1 OLHEHKA PE3VJIBTATOB OCBOEHMUS ITPEIMETA
O/].13 BUOJIOI'HA

KOHTpOJ’IB M OLCHKA PE3YyJIbTATOB OCBOCHHUA IPCAMECTA OCyLEeCcTBAAETCA npenojaBaTtesem B
npouecce nposegeHNA NpPakTU4eCKnxX 3aHATUN, TECTUPOBAHUA, @ TaKXKe BblINOJ/IHEHUE 06yLIaPOLLI,MMMCFI

MHONBNAYANbHbIX 3ap,aHm71, NMPOEKTOB, MCCHGAOBaHMVI.

Pe3yabTarsl 00y4yeHust Kpurepun MeToabl OLIEeHKH

OLICHKH

CdopMupoBaHHOCTH 3HAaHUH O MecTe U poyid | Beimomnenue

Ouosorud B~ CHUCTEME  HAy4YyHOrO  3HaHUS paboThI:

€CTECTBEHHBIX HayK, B (dbopMupOBaHUU 100-95% -

COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTUHBI MHUpa | OLIEHKa «5»; TectupoBanue

Y Hay4YHOTO MHPOBO33PEHHUS; O BKJIAJl€ POCCUMCKHUX 76-94% -

U 3apyOexHbIX YU€HBIX-OMOJIOTOB B pa3BUTUE | OIEHKA «4»;

ouonoruy; (GyHKIMOHATIBHOM IrPaMOTHOCTH 50-75% -

4eJIOBEKA I PELLICHUS )KU3HEHHBIX 3a/1ay; OLICHKa «3»;

YMEHHE PACKpbIBaTh COJEp)KaHHE OHOJOTHYECKUX 0-49% -

TEPMHHOB M TOHSATHHA: XH3Hb, KJIETKA, OPraHU3M; | OILICHKA «2».

MeTabomm3M (OOMEH BEIIECTB H  IpeBpaIliecHUue Tectnposante.

HHEPIuu), TOMeocTa3 (caMOperyJssius), ypoBHEBas

OpraHu3aIus YKHBBIX CHCTEM,
CaMOBOCIIPOM3BEACHUE (perpoayKIs),
HACJIEJACTBEHHOCTb, W3MEHYHBOCTh,  POCT H
pa3BUTHE;

YMEHHE n3jaraTh OMOJIOTHYCCKUE TEOpUH
(kmerouHas, XPOMOCOMHasI, MyTalMOHHas,

[EHTpaJbHAs JOrMa MOJICKYJApHOH OuojIorun),
3akoHbl (I.Menaensa, T.Moprana, H..BaBunosa) u

YUYCHUS (o IEHTpax MHOT000pa3us u
MIPOUCXOKICHUA KYJIBTYPHBIX pacTeHui
H.Bagsunosa), ONpeaesaTh TpaHUIIbI ux

MNPUMCHHUMOCTH K )KMBBIM CUCTCMAM;

YMEHHME BIAJACTh METOJAMU HAy4YHOI'O IO3HAHHSA B
Ouosioruu: HaOJIIOJCHUE U ONHCAHUE KUBBIX CHCTEM,
IIPOLIECCOB U SBJICHUH; OpraHU3alus U NPOBEACHUE
OMOJIOTUYECKOTO  IKCIEPUMEHTAa,  BBIIBUKCHUE
TUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTH  MEXKIY
UCCIIEAYyEMBIMU BEJINYUHAMU, 00BsICHEHHE
IIOJTyYEHHBIX pEe3yJIbTaToB, MCIIOJIb30BaHHBIX
Hay4HbIX IIOHATUH, TEOPUHM M 3aKOHOB; YMEHHUE
JieNaTh  BBIBOJBI HAa OCHOBAaHUU  IOJIYYCHHBIX
pE3yJILTATOB;

YMEHHE  BBIICNATh  CYIIECTBEHHBIC  MPHU3HAKU
BUPYCOB, KJETOK TMPOKAPHOT M  DYKApHOT;
OJTHOKJIETOYHBIX M MHOTOKIJICTOYHBIX OPTaHH3MOB,;
OCOOCHHOCTH TpOIECCOB: OOMEHa BEIIECTB U
NpeBpalleHlss YHEPTUM B  KJIETKe, (DOTOCHHTE3A,
IUIACTUYECKOTO M DHEPreTUYECKOro  oOMeHa,

JlabGopaTopHas u
IpaKTH4ecKas padboTa.

TectupoBanue.
JlaGopaTopHas u
npakThyeckas padoTa.
Pemenue 3amau.

@pOoHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGoparopHas u
IpakTU4eckas padora.
Pewenne 3anau.

@poHTaNbHBIN onpoc.
TectupoBanue.
JlabopaTopHas u
IpaKTH4ecKas padboTa.
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XEMOCHHTE3a, MHUTO03a, Mei03a, OIUIOJOTBOPCHHSI,
Pa3MHOXKEHHS, WHIMBUTYIBHOTO pa3BHUTHSA
opraHu3ma (OHTOTeHe3);

yMEHHE MPUMEHITh [OJIyYCHHbIE 3HAHUS JUIS
00BsICHEHUS! OMOJIOTHYECKUX MPOLIECCOB U SBICHUH,
JUIsl  TPUHATUS — [PAKTUYECKUX  pEIIeHud B
MOBCEHEBHON KH3HM C IEJIbl0  oOecredeHus
0€30MacHOCTH  CBOETO  3J0POBbsi U 3/I0OPOBBS
OKpYXaloluX  JIIOJAEH, COONIIOICHUS ~ HOPM
IPaMOTHOTO TIOBEJICHUSI B OKPY>KaoIel MpUPOTHOM
cpelie; MOHMMaHHEe HEOOXOAMMOCTH HCIOJIb30BaHUs

NOCTHMYKEHUU COBPEMEHHOM onosoruu U
OMOTEXHOJIOTHI VIS palroOHAIBHOTO
MIPUPOIOTIOIH30BAHMS;

YyMEHHE peuiarb 3JIEMEHTapHble TE€HETHYECKHE
3aJjaud Ha MOHO- M JUTHOPHIHOE CKpellUBaHHE,
CLEIJICHHOE HACIEIO0BAHMUE; COCTaBIATh CXEMBbI
MOHOTUOPHUIHOTO CKpPELIMBAHUA JUIS TNpeJICKa3aHus
HACJIEIOBaHMsI IPU3HAKOB Y OPraHU3MOB;

@pOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
IpakTH4eckas padora.

YMEHHUE BBIMOJHATH Ja0OPATOPHBIC U MPAKTUYCCKHE
paboThl, CcOOMIOAATh TpaBWia TMpH  pabdoTe ¢
y4eOHBIM 1 1a00OPaTOPHBIM 000PYAOBAHUEM;

@pOHTAIBHBIN OIIPOC.
TectupoBanmue.
JlaGopaTopHas u
MpaKTHudeckas pabora.
Pewenue 3amau.

yMEHHE KPUTHUYECKH OLIEHHBATH u
MHTEPIPETUPOBATh HMHPOPMALUIO OHOIOTUYECKOTIO
CoJIepKaHus, BKJIIOYAIOLIY IO IICEBJIOHAYYHbIE
3HAHUS U3 pas3auuHbIX ucTouyHukoB (CMU, HayuHO-
MOMYJISIPHbIE  MaTe€pHalibl); STUYECKUE AaCIEKThl
COBPEMEHHBIX  HCCJIEJIOBaHUH B OHOJIOrHH,
MEAMIMHE, OMOTEXHOJIOTHH;

JlabopaTopHas u
npakTu4eckas padora.

YMEHHE CO3/1aBaTb COOCTBEHHBIE MUCHMEHHBIC H
YCTHBIE CcOOOIIeHHs, 0000mas OHOJOTHYECKYIO
WHGOpMAIIMI0O U3  HECKONIBKHX  HCTOYHHKOB,
TpaMOTHO HCIIOJB30BaTh TOHATUWHBIA anmapar
OHOJIOTHUH;

@pOoHTAIBHBIN OIIPOC.
TectupoBanue.

cOPMUPOBAHHOCTh 3HAHWH O MeCTe U POJIU
Ouomorud B~ CHUCTEME  HAy4YyHOTO  3HAHUS
€CTECTBEHHBIX HayK, B dopMupoBaHum
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHUpa
¥ HayYHOTO MHPOBO33PEHUS; O BKIA/IE POCCHUICKHX
U 3apyOeXHbIX YUEHBIX-OMOJIOTOB B pa3BHUTHE
ouosoruu; (yHKIIMOHATEHOM TPaMOTHOCTH
YeJIOBEKa ISl PEIICHHUs )KU3HEHHBIX 33/1a4;

@pOoHTAIBHBIN OIPOC.
TectupoBanue.

YMEHHE DPACKPBIBATH COJIEPIKAHHE OMOJIOTHYECKUX
TEPMHUHOB W TOHSATHI: BHI, MOMYJSIUs, TeHO(OHI,
ABOJTIOIHSA, JIBIDKYIIHE CHIIBI ((DaKTOpPBI) IBOJIIOIUH,

HpI/ICHOCO6JIeHHOCTB OpTraHnu3MoOB,
BHﬂOOGpaSOBaHI/Ie, OKOJIOTHYECKHE (baKTopBI,
9KOCHCTEMA, MMpoaAyHUCHTHI, KOHCYMCHTHI,

pPEeNyLEHTH,  I[EMd  IHUTaHUS,  SKOJOTHYECcKas
nupamua, OMoreoneHos, ouochepa;

@pOoHTAIBHBIN OIIPOC.
TectupoBanue.

®poHTaNTBHBIN OIPOC.
TectupoBanue.
JlabopaTopHas u

npaKkTu4eckas pabora.
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yMeHUue u3JaraTh OuoornuecKue TEeopun
(aBommoriionHast Teopusi Y./[apBuHa, cHHTEeTHYECKAS
TEOpUsl HBOJIIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTHU
(3aponprmieBoro cxonctsa K.bapa, depemoBanus
[JIABHBIX  HANPABJICHUM W IyTEH  HBOJIOLUHU
AH .CesepIioBa, yUYCHUS 0 ouocdepe
B..Bepnaackoro), ompenensTh TpaHUIBl  UX
IIPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHHE BIAJETh METOJIaMU HAy4YHOrO IO3HAHUS B
Ouooruu: HaOII0ICHNE U ONKMCAHUE )KUBBIX CUCTEM,
MPOLIECCOB U SIBJICHUI; OpraHu3alus U MpOBEIACHUE
OMOJIOTMYECKOr0  JKCHEPUMEHTa,  BBIABU)KCHUE
TUINOTE3bl;  BBISIBJICHUE  3aBUCUMOCTH  MEXIY
UCCIIEAYEMbIMU BEJIMYMHAMU, 00BsiICHEHHE
MOJTyYEHHBIX pe3yIbTaToB, MCIIOJIb30BAHHBIX
HAay4HbIX [IOHATUH, TEOPUHM U 3aKOHOB; yMEHHUE
JenaTh  BBIBOJABI HAa OCHOBaHUU  IOJIYYEHHBIX
pE3yIbTaTOB;

@pOoHTAIBHBIN OIIPOC.
TectupoBanue.
JIaGopatopHast 1
IpaKkTH4eckas padora.

YMEHHE  BBIACHATh  CYIICCTBCHHBIC  IPU3HAKH
CTpPOCHHUSI  OWMOJIOTMYECKUX  OOBEKTOB:  BHJIOB,
TIOTTYJISITIHA, MIPOYIIEHTOB, KOHCYMEHTOB,
pPEAYIEHTOB,  OHMOTCOLIEHO30B M JKOCHCTEM;
0COOEHHOCTHU MPOIIECCOB: HACJIEICTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOI'O otbopa,
BUI000pa30BaHUS, MPHUCTIOCOOTICHHOCTH
OpPTaHW3MOB, JICUCTBHUS SKOJIOTHUECKHUX (haKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B
HKOCHCTEMax, aHTPONOIeHHBIX  HM3MCHCHHMH B
DKOCHCTEMAax CBOCM MECTHOCTH, KpPyroBOpOTa
BEIIECTB U OMOTCOXMMHUYECKUX ITUKIIOB B Onocdepe;

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopatopHas u
IpaKTH4eckas padbora.

YMEHHE MPUMEHATH IIOJIYYEHHBIE 3HAaHWUS IS
00BSICHEHUS! OMOJIOTHUECKUX MPOLIECCOB U SBICHUH,
JUIi  TIPUHATHS ~ NPAaKTUYECKMX  pPEIICHUHd B
MOBCEJJHEBHOM KHM3HM C 1eJbl0  oOecredeHus
0€30IIaCHOCTH ~ CBOETO  3/I0pOBbSl M 3/10POBbS
OKpYXalolMX  JIIOJAEH, COONIIOJICHUST ~ HOPM
I'PaMOTHOTO IOBEJEHUS B OKPY’KAIOIIEH NMPUPOIHON
cpefie; TOHUMaHue HEO0OXOAUMOCTH HCIOJIb30BaHUS
JIOCTH>KEHUI COBPEMEHHOM ouosoruu IS
paLMOHAIBHOIO IPUPOIONOIB30BAHNUS;

@pOoHTaIBHBIN OIPOC.
TectupoBanue.
JlaGoparopHas u
npakTU4eckas padora.

yMEHHE pellaTh 3JeMEHTapHble OHOJOTHYECKHE
3aJa4M, COCTaBJIATH CXEMbl IIEPEHOCA BEILECTB U
SHEPruM B 3KocucTemMax (Lienu NUTaHus);

@pOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
npakThyeckas padoTa.

YMEHHE BBIMOIHATH Ja00paTOpPHbIE U MPAKTUYECKUE
paboThl, coOmonaTh MpaBuia IMpu  padboTe ¢
y4eOHBIM U JJA0OpaTOPHBIM 000PYIOBAHHEM;

@pOoHTAIBHBIN OIIPOC.
JlaGopatopHas u
IIpaKTUYecKas paboTa.

yMeHHe KPUTHYECKH OLIEHHBATh u
MHTEPIPETHPOBATh MHPOPMALUIO OHOIOTUYECKOTO
coJlepKaHus, BKJTIOYAIOIIY IO TMICEBJIOHAYYHbIE
3HAHUS U3 pa3inyHbIX UcTOYHUKOB (CMU, HayuHo-

JlabopaTopHas u
IpaKTH4ecKas padboTa.

@poHTaTBHBIN OMPOC.
TectupoBanue.
JlabGopaTopHas u
pakTU4eckas pabora.
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MOIYISIPHBIE MaTepHaIbl); paccMaTrpuBarh
TJI00aTbHBIC 9KOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMHPOBATH MO OTHOUICHHIO K
HUM COOCTBEHHYIO MTO3HUIINIO;

YMEHHE CO3/1aBaThb COOCTBCHHBIE MHUCHMEHHBIC H
YCTHBIE CcOO0OMmIeHus, 00001as OHUOJIOTHYECKYIO
WHPOpMAIIMI0O U3  HECKOJIBKMX  MCTOYHHKOB,
IPaMOTHO WCIIOJIB30BaTh IOHATHHHBIN  ammapar
OHOJIOTHH.

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopatopHas u
IpaKTH4eckKas padbora.
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