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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma oOmieoOpa3zoBarensHoi  yueOHOUW mucruuimasl OYJI.13 buomorus mnpemHasHavyeHa I W3YYCHHUS B
po¢eCCHOHATILHBIX 00Pa30BaTENIbHBIX YUPEKIACHUAX, PEAUTU3YIONIUX MPOrpaMMy CPEIHEro oOIero oo0pa3oBaHUs B Mpeneiax
[ITICC3 na 6a3e 0CHOBHOTO 0011IeT0 00pa30BaHUS.

B nporpammy BKJIFOUEHO COJiepKaHUE, HAMPaBICHHOE Ha ()OPMHUPOBAHUE Y CTYJICHTOB KOMIICTCHIIMH, HEOOXOAMMBIX JIJIsI
kauecTBeHHOTro ocBoeHus mporpamm [ITICC3 Ha 6a3e ocCHOBHOTO 00I1IET0 0Opa30BaHUS.

Coneprxanue mporpammbl OY /1. 13 buonorus HanpaBieHO Ha TIOCTH)KCHHE CIICAYIONINX Helell U 3a0au:

Heab — gopmupoBanue y oOydaronuxcsi CUCTEMbl 3HAHUM O Pa3jIMYHBIX YPOBHSAX >KU3HH CO 3HAHMEM COBPEMEHHBIX
MPEJCTABICHUM O KUBOW IPHUPOIE, HABBIKOB 110 MPOBEACHUIO OMOJOTHYECKUX HCCIEIOBAHUM C COOJIIOACHUN ATHYECKUX HOPM,
apTYMEHTUPOBAHHOM JIMUHOCTHOM MO3UIIMH MO OEPEKHOMY OTHOIIECHHUIO K OKPYKaroIIen cpeie.

3agaum:

o [Tonyuenne dhyHIaMEeHTAIBHBIX 3HAHUN 0 Ouosoruueckux cucremax (Knerka, Opranusm, [lomymnsiuus, Buna, Dkocucrema);
HUCTOPUU Pa3BUTHUSL COBPEMEHHBIX MPEICTABICHUIN O KMBOW MPUPOJIC, BBIJAIOIMINXCS OTKPBITUSIX B OMOJIOTHYECKON HAyKe; POJIv
OMoNOTNYECKON HAyKH B (DOPMHPOBAHUN COBPEMEHHOM €CTECTBEHHO HAyYHON KapTUHBI MUPA; METO/IaX HAYYHOTO MO3HAHUS;

o OBnaseHre YMEHHMSIMH JIOTHYECKH MBICIUTh, OOOCHOBBIBATH POJb U MECTO OHMOJOTHYECKUX 3HAHWNA B MPAKTHUYECKOU
JESITENHHOCTU JTIOJICH, PAa3BUTHH COBPEMEHHBIX TEXHOJIOTHH; OMPEEISITh KUBbIe 00BEKTH B IPUPOJIC; MPOBOJAUTH HAOTIOACHUS
3a PKOCUCTEMAaMHU C IIEIbI0 UX OMUCAHUS U BBISBJICHUS €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHUM; HAXOAUTh U aHAJIM3UPOBATh
MH(}OPMAIUIO O JKUBBIX O0OBEKTAX;

o Pa3ButHe mMo3HaBaTENbHBIX WHTEPECOB, MHTEIUICKTYaJdbHBIX M TBOPYECKUX CIOCOOHOCTEM OOydYaronIuxcsi B Mpolecce
M3yUYeHUsS] OUOJIOTMYECKUX SIBJICHUM; BBIIAIONIUXCS JIOCTUXKEHUM OMOJIOTMH, BOLIEAIIMX B OOIIEUETOBEYECKYIO KYJIBTYPY,
CIIOKHBIX W TPOTUBOPEUYMBBIX IMyTEH PA3BUTHS COBPEMEHHBIX HAy4YHBIX B3IVISAOB, WJEH, TEOPUH, KOHIEMIMM, Tumore3 (o
CYIITHOCTH ¥ MIPOUCXOXKACHUH JKU3HH, YEJIOBEKA) B X0/ pa0OTHI C Pa3TMYHBIMU UCTOYHUKAMHU HH(POPMAIINH;

o Bocriutanne yOexaeHHOCTM B HEOOXOJWMOCTHM TIO3HAHUS JKUBOW MPHUPOABI, HEOOXOMUMOCTH PAIlMOHAILHOTO
MPUPOIOTIOIH30BaHUS, OCPEKHOTO OTHOIICHHSI K MPUPOTHBIM pecypcaM U OKpYXKalomel cpeae, COOCTBEHHOMY 3710pPOBEIO,
YBa)KEHHsI K MHEHHUIO OMIOHEHTA MPHU 00CYXACHUU OMOJIOTHYECKUX PooIieM;

° Hcnonp3oBanue mpuoOpPEeTEHHBIX OMOJOTUUECKUX 3HAHWM U YMEHUN B MOBCEIHEBHOM JKM3HU ISl OLICHKU TOCJIEICTBUIN
CBOCH NESITENBHOCTH (M JEATENIBHOCTH APYTUX JIIOJEH) MO OTHOIICHHUIO K OKPYXaloIIel cpeie, 3[0POBBI0 APYTUX JIOJEH U
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COOCTBEHHOMY 3J0POBBIO; OOOCHOBaHHE U COONIOZICHHE Mep MPODUIAKTHKK 3a00JEBaHHUM, OKa3aHWE TEPBOM MOMOIIU TMPHU
TpaBMax, COOIIOZICHUE MPABUII TOBEACHUS B IPUPOJIE.



1. IACIIOPT PABOYEH IMMPOI'PAMMBI YYEEHOM JUCHUILJIUMHBI

OV /.13 bBuoJsorus
1.1 Obs1acTb IpUMeHeHus: padoyeil MporpaMmbl

PaGouas nporpamma yueOHo# nucuurmiuabl OYJ1.13 buonorus siBnsiercs 4acTbio MpOrpaMMbl MOJATOTOBKH CIIEIIUATIMCTOB
cpennero 3BeHa [ BIIOY «JloHenkuii TEXHUKYM XUMHYECKUX TEXHOJIOTUH U (hapmarumy 1o crenn anbHocTH 33.02.01 dapmanms
(yriyOyieHHast IOJITOTOBKA).

[Iporpamma yue6Hnou nucuurmunabl OY /.13 buonorus paspaborana B coorBeTcTBuM ¢ denepanbHbIM rocy1apCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM CPEIHET0 OOIIEro 00pa30BaHMs, YTBEPXKIECHHOTO MpHKa3oM MHHHCTEpCTBA OOpa3oBaHUS U
Hayku Poccuiickoit @enepanun ot 17 mas 2012 r. No 413; ®denepanbHoii oOpa3oBaTeIbHON MpOrpaMMON CpeaHEro 0OIIero
o0Opa3zoBaHus, YTBEPKIECHHOM MpukazoM MunucTtepcTBa npocsenienus Poccuiickoit ®enepanun ot 18.05.2023 r. No 371.

1.2 MecTo y4eOHOM IMCUUILIMHBI B CTPYKTYPe POrpaMMbl OATOTOBKH CIIELMAJTHUCTOB CPeIHEro 3BeHa:

VYyebnas aucuuminda OY /(.13 buonorus siBnsiercs y4eOHbIM MPEAMETOM MPeaIMETHON 00aacTu «EcTecTBEHHbIE HAYKH
I'OC cpennero oO1ero oopa3oBaHus.

B I'BIIOY «/loHeukuii TEXHUKYM XHUMHYECKHX TEXHOJOTUH U (papMaluny», peaan3yronmM 00pa3oBaTelbHyO IPOrpaMmMy
cpeanero obmiero oopazosanus B npenenax [HIICC3 na 6a3ze ocHOBHOro oOiiero odpazoBaHusi, yueOHas qucuuminaa OY /.13
buonorus nzyyaercs B 001eodpazoBarenbHoM 1ukie yueoHoro miana [HITICC3 Ha 6a3e ocHOBHOTO 00111ero 00pa3oBaHMs.

1.3 IIlnanupyemble pe3yJibTaThbl OCBOEHHS 00111€00pa30BaTEIbHON YyUeOHOH AUCHUILIUHBI B cO0TBeTCcTBUU ¢ PI'OC
CIIO u Ha ocaoBe ®I'OC COO

Oco0oe 3HaueHKE AUCIHUIUINHA UMEET TIpu (OPMHUPOBAHUN U PA3BUTUHU OOIIMX KOMIIETCHIIMH 10 crerranbHocTy 33.02.01
«Dapmanusn»



Koa n HaumeHoBaHue
(opMupyeMbIX KOMIIETEH U

IInanupyemble pe3ybTaThl 0CBOCHHS THCIUIIUHBI

OO0mue (IMYHOCTHBIE, METANIPEIMETHbIE)

JucuuniuHapHble (MpeaMeTHbIE)

OK 01. Beibupats criocoOb1
peleHus 3a1a4 npoQecCuoHaIbHON
JeSITeTbHOCTH TPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yactu TPYAOBOT'O BOCIIMTAHUS:

TOTOBHOCTb K  TPYdy, OCO3HaHUE I[EHHOCTH
MacTepcTBa, TPYI0II00ue;
TOTOBHOCTH K AKTUBHOMU NEeSATETbHOCTH

TEXHOJIOTUYECKOW M COLMAIBHON HAaIlpaBIEHHOCTH,
CIOCOOHOCTh ~ MHHUIMMPOBATH,  IUIAHUPOBATH U
CaMOCTOSITENTFHO BBITIOHATH TAKyIO AEATEILHOCTD;
MHTEpEC K Pa3sIu4HbIM chepaM MmpodecCHOHATEHON
JeATeNbHOCTH,

OBnanenue YHHUBEpPCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMHU JICHCTBUSIMH:

a) 0a30BBIC JIOTUYECKHE JICHCTBHUS:

CaMOCTOSITEIILHO bopmynHupoBaTh u
aKTyalM3upoOBaTh MpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABJIMBATh  CYIIECTBCHHBIM  TNPU3HAK  WJIH
OCHOBAaHMS M CpaBHEHMSA, KiIacCUUKAMH U
0000IICHHS;

ONpeNeNATh eI  JAEATeNbHOCTH,  3a/1aBaTh

HapaMeTpI)I n KpI/ITepI/II/I UX JOCTHUXKCHUS,

BBISIBJISITH  3aKOHOMEPHOCTH U TPOTHBOpPEYHS B
paCCManI/IBaeMI)IX SIBJICHUAX

BHOCUTH KOPPEKTHBBI B JAESITENHHOCTb, OLICHUBATH
COOTBECTCTBHUEC pe3yanaT0B neiaaM, OIICHUBATh pI/ICKI/I
HOCHC[[CTBI/Iﬁ ACATCIIbHOCTH,

pa3BI/IBaTB eraTI/IBHOC MBIIIJICHUC HpI/I peH_IeHI/II/I
KU3HEHHBIX TIPOOIIeM;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

BJIaJACTh HaBBIKAMHU y‘IGGHO-HCCHGIIOBaTGHBCKOﬁ 158
HpOGKTHOI\/’I JACATCIIbHOCTH, HAaBBbIKaMHN pa3pemeHI/I$[
npobiuewm;
BBISIBJIATH

MMPUIUHHO-CJICACTBCHHBIC CBs3HU nu

chopMUpOBaTh 3HAHUSI O MECTE U POJIU OMOJIOTHU B
CHCTEME €CTECTBEHHBIX HayK, B (hopMUpOBaHUH
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUpa, B
MIO3HAHUU 3aKOHOB ITPUPOBI U PEIIEHUN KU3HEHHO
BAJKHBIX COLUATIBHO-3THYECKUX, SKOHOMUYECKHUX,
HKOJIOTHYECKUX MPOOIIEM YEeTIOBEUECTBA, a TAKKE B
pELIEHNU BOIIPOCOB PALIMOHAIIEHOTO
IIPUPO/IONOJIB30BaHUs; B (POPMUPOBAHUU LIEHHOCTHOTO
OTHOUICHHUS K IPUPOJE, OOLIECTBY, YETIOBEKY; O
BKJIJIE POCCUNMCKUX U 3apYOEIKHBIX YUEHBIX -
OMOJIOTOB B pa3BUTHE OMONOTHH; PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JJIsl pEIIeHUs] )KU3HEHHBIX
npo0Jem,

YMETh BIAJETh CUCTEMOMN OMOJIOTUYECKUX 3HAHUM,
KOTOpasi BKJIIOYAET:

OCHOBOIIOJIAraolye OUOIOrHYecKue TEPMUHBI U
NOHATHUS (KHU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M,
BH/I, TIOMYJISIINSA, SKOCHCTEMa, OMOIIeH03, Onocdepa;
MeTa00IM3M, TOMEOCTa3, KIETOUHbIH UMMYHHTET,
OouocuHTe3 O6enKa, OMONMOIUMEPDI, TUCKPETHOCTb,
CaMOpETYJISILINSL, CAMOBOCIIPOU3BEICHHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);
OMOJIOrMYecKUe TEOpUU: KIeTouHas Teopus T.
[[TBanna, M llnelinena, P. Bupxosa; KJ0OHaIbHO-
cenexktuBHOro nmmynurera [1. Opnux, N.1.
MeuHHKOBa, XpOMOCOMHas! TEOPHs HACIIEICTBEHHOCTH
T. Moprana, 3akoH 3apozsiiieBoro cxoactsa K. bapa,
sBoNoLMoHHas Teopus Y. JlapBuHa, cuHTETUYECKAs
TEOPHS IBOJIFOLIUH, TEOPHUS aHTpoIoreHe3a 4.
JapBuna; Teopus Ouoreonenosza B.H. Cykauéna;
yuenus H.M. BaBuiosa - o lleHTpax
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aKTyaJIU3upOBaTh 3aJa4yy, BbIJBUTaTh THIIOTE3Y €€
pelieHus, HaXOAUTh apPTYMEHTHI JIJIs I0Ka3aTeIbCTBA
CBOUX YTBEpXKIEHUM, 3aJaBaThb IapaMeTpbl U
KPUTEPUU PEIICHHUS;

aQHAJIM3UpPOBATh TMOJYYCHHBIE B XOJE€ PpEIICHUs
3a/laud  pe3yJbTaThl, KPUTHUYECKU OLIEHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

YMETh MEPEHOCUTh 3HAHUA B IO3HABATEIBHYIO WU
MPAKTUUECKYIO0 00JIACTH KU3HEACATEIHHOCTH,
YyMETh  UHTErPUPOBAaTH  3HAHUSA U3
MpeAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJEH, MpejaraTb OpUruHaIbHbIE
MOJXOBI U PEIICHUS;

CIIOCOOHOCTh MX MCIIOJIB30BAaHUS B IT03HABATEIbHOM
U COUHMAIBHOM MPAKTHKE.

Pa3HbIX

MHOT000pa3us U MPOUCXOKACHUS KYIbTYPHBIX
pactrenuii, A.H. CeBeprioBa - 0 MyTsAX U HAaIIPABJICHUSAX
sBomroniun, B.W. BepHasnckoro - o 6uocdepe;

3aKOHBI (€JMHOO00pa3Us TOTOMKOB TIEPBOTO
MOKOJIEHUS, paCIIEIVIEHUs] IPU3HAKOB, HE3aBUCUMOIO
HACJICIOBAHUS MTPU3HAKOB I'. MeHes, CLIENIEHHOTO
HAaCJIEA0BAHUS IPU3HAKOB U HAPYIICHUS CLIETUICHUS
reHoB T. Moprasa; roMoJIOTUYECKUX PSIOB B
HacnencTBeHHoM n3MenurnBoct H.W. BaBumoga,
reHetTudeckoro pasHosecus /x. Xapau u B.
Baitn6epra; 3apoapimeBoro cxojctsa K. bapa,
ounorenernyeckoro 3akona J. ['ekkens, @. Mrosuiepa);
MIPUHIIMIIBI (YUCTOTHI FAaMET, KOMIUIEMEHTAPHOCTH);
npaswia (MuauMymMa 1O. JInbuxa, sxosornyeckoi
MHpaMHUIBI YHCENT, OMOMACChHI U SHEPTHN);

runoresbl (koauepsatHor A.M. OnapuHa, nepBUYHOTO
oyneona JIx. Xongeiina, mukpochep C. Pokca,
puboszuma T. Yek);

chopmMupoBaTh YMEHHS PACKPHIBATh COACPKAHHE
OCHOBOMOJIATal0IINX OMOIOTUYECKUX TEOPUi 1
TUIIOTE3: KJIIETOYHOM, XpOMOCOMHOMW, MyTallHOHHOM,
SBOJIIOLIMOHHOM, MPOUCXOKACHUS KU3HU U YEIIOBEKa;
BJIaJICHHUE CUCTEMOM 3HAaHUI 00 OCHOBHBIX METOaX
HAyYHOTO MMO3HAHUS, UCTIOIB3YEMbIX B OMOIOTUYECKUX
MCCJIEIOBAHUSX JKUBBIX OOBEKTOB M SKOCUCTEM
(omucanue, U3MepeHue, MpoBeeHne HabII0IeHH );
crmoco0aMH BBISIBIICHHSI M OLICHKH aHTPOIIOTEHHBIX
W3MEHEHUH B IPUPOE;

chopMUpOBaTh YMEHHS paCKPbIBAThH
OCHOBOTIOJIATAIOIINE OMOIOTHYECKHUE 3aKOHBI ’
3akoHomepHoctu (I'. Menpens, T. Moprana, H.W.
Basunosa, D. I'ekkens, . Mromnepa, K. bapa),
TPAaHMIIBI UX MPUMEHHUMOCTH K )KHBBIM CHCTEMAaM;
YMETh BBIICJNIATH CYIIECTBEHHbIE TPU3HAKHU: CTPOCHUS




BUPYCOB, KJIETOK IIPOKAPUOT M FYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB,
BHJIOB, OMOTEOIICHO30B, YKOCUCTEM U Ouochepsr;
CTPOEHUS OPTAaHOB M CHCTEM OPTaHOB PACTEHUH,
’KHBOTHBIX, YEJIOBEKA; IPOIIECCOB
JKU3BHEJEATEIILHOCTH, TPOTEKAIONIUX B OPraHU3Max
pacTeHMii, )KUBOTHBIX U YEIOBEKA,;

OMOJIOTMYECKHX TPOIECCOB: 0OMEHa BEIIECTB
(MeTabonu3Mm), nHGOpPMAITUK U TIPEBPAIICHHS
SHEpPruu, OpoXKEeHHsI, aBTOTPOPHOTO U
reTepoTPOPHOro TUIIOB MUTAHMS, POTOCHHTE3A U
XEMOCHHTE3a, MUTO3a, Mei03a, raMeTOreHe3a,
IMOpHOTeHe3a, MOCTIMOPUOHATBHOTO Pa3BUTHS,
Pa3MHOXKEHUS, UHIUBHIyaJIbHOTO PAa3BHTHS
opranmu3Ma (OHTOTeHe3a), B3auMOJICHCTBUS T€HOB,
reTepo3uca; IeHCTBUH UCKYCCTBEHHOTO 0TOOpA,
CTaOUITU3UPYIOIIETO, IBIKYILETO U Pa3phIBAIOLIETO
€CTECTBEHHOT'O 0TOOpA; AJIONMATPHUIECKOTO U
CUMIIATPUYIECKOTO BHI000PA30BAHMS; BIHSHHUS
JBUKYIIUX CHJI SBOTIOIUH HAa TeHO(OH MOMYJISAINY;
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHWS,
Yyepe0BaHUS HAMIPABICHUH IBOJIOLMHU; KPYrOBOPOTA
BEIIICCTB U MTOTOKA YHEPTUHU B IKOCHCTEMAX;
MPHOOPECTH OMBIT MPUMEHEHHSI OCHOBHBIX METOJI0B
HAy4YHOTO IMO3HAHUS, UCTIOJL3YEMBIX B OMOJIOTHH:
HaAOII0/IEHUS ¥ OTTUCAHUS )KUBBIX CUCTEM, MPOLIECCOB
Y SIBJICHHIA;, OpTaHU3aIluU W POBEICHUS
OHMOJIOTMYECKOT0 YKCIIEPUMEHTA, BBIIBUKCHUS
THITOTE3, BBISIBIISATH 3aBUCHMOCTH MEXTY
UCCJICTyeMbIMU BEIIMYUHAMHE, OOBSICHATH MOTyUYCHHBIC
pe3yNbTaThl U (POPMYIIUPOBATH BEIBOJIBI C
UCIIOJIb30BaHNEM HAYYHBIX MOHSATHH, TEOpU U
3aKOHOB;

c(hOpMUPOBATH YMEHHSI BBIJENATH CYIIECTBEHHBIC




IIPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT;
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
BUJIOB, OMOT€OL€HO30B ¥ 3KOCHCTEM; OCOOCHHOCTH
IIPOLIECCOB OOMEHA BEILECTB U MPEBPAILEHUs YHEPTUU
B KJIeTKe, (POTOCHHTE3a, JIACTUYECKOT0 U
HHEPreTUIECKOro 0OMeHa, XeMOCHHTE3a, MUTO03a,
Meil03a, OIIOA0TBOPEHHUS, PA3BUTHUS U Pa3MHOXKEHUS,
MHIUBUAYAJILHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3a),
00pbOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO 0TOOpa,
BHUJI000pa30BaHuUs, TPUCIIOCOOJIEHHOCTH OPraHU3MOB
K cpejie 0OUTaHMsl, BIAMSHUS KOMIIOHEHTOB 3KOCHCTEM,
aHTPOIOTCHHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH
MECTHOCTH, KPyrOBOPOTa BELIECTB U MPEBpAILCHNE
sHeprum B Ouocdepe;

chopMHpOBATh YMEHUS IPUMEHSATH MOJTy4YEeHHbIE
3HAHUA U1 00BSICHEHUSI OMOJIOTMYECKUX IIPOLECCOB U
SIBJICHUM, J1JIs1 IPUHATHUS PAKTUUYECKUX PEIICHUN B
MTOBCEIHEBHOM JKU3HM C LIEJIbI0 O0ecTieueHus
0€301acCHOCTH CBOETO 3/J0POBbS U 370POBbsI
OKPY’KaIOIIMX JIFOJIeH, COOII0IeHHS 3I0pOBOTO 0Opa3a
KU3HU, HOPM I'PAMOTHOTO MOBEACHUS B OKPYXKaIOIeH
IPUPOJHOM cpejie; IOHUMaHNUEe HEOOXOIUMMOCTH
MCIIOJIb30BaHUs JOCTHKEHUIH COBPEMEHHOM Onosiorun
¥ OMOTEXHOJIOTUH JIJIsl pallMOHAIBHOTO
IIPUPOIONOIB30BaHUS; YMEHHE UCTIOIB30BaTh
COOTBETCTBYIOIIME apTyMEHThI, OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY JUISl TOKA3aTeNbCTBA
POJICTBA OPTaHNU3MOB Pa3HbIX CUCTEMATUYECKUX
IPYII; B3aUMOCBSA3H OPraHU3MOB U Cpelbl OOUTAHNUS;
eIMHCTBA YEJIOBEYECKHX pac; HEOOXOJUMOCTH
3JI0pOBOT0 00pa3a KU3HU, COXPAHEHHUs pa3HOOOpa3us
BUJIOB M 9KOCUCTEM, KaK YCIIOBHS COCYIIECTBOBAHMUS
MIPUPOJIBI U YEJIOBEYECTBA;

copMHpOBATh YMEHUS pelIaTh OMOJIOTHYECKUE
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3aJla4M, COCTABIIATh TEHOTUIIMYECKHUE CXEMBbI
CKpEIIUBAaHUS ISl pa3HbIX THUIIOB HACJIEIOBaHUS
IIPU3HAKOB y OPraHU3MOB, COCTABIIATH CXEMBbI
IIepeHoca BEIIECTB U SHEPTUH B IKOCUCTEMAX (LIenn
MUTAHUS, IULIEBbIE CETH), BBIABIATH IPUUUHHO-
CJIEJICTBEHHBIE CBSA3H MEXK/Y UCCIIEyEMbIMU -
chopMHPOBATh 3HAHUS O MECTE U POJIU OUOJIOTUH B
CHCTEME €CTECTBEHHBIX HayK, B (hOpMUpOBaHUH
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUpPa, B
MO3HAHUM 3aKOHOB MTPUPO/IbI U PEIIEHUH KU3HEHHO
BaXHBIX COLUAIIBHO-ITUYECKUX, SKOHOMHUYECKHUX,
HKOJIOTMUYECKUX MPOOJIEM UEIOBEYECTBA, a TAKKE B
pEILIEHNHN BOIIPOCOB PAllMOHAIBHOIO
MPUPOIONOIIB30BaHus; B (POPMUPOBAHUU LIEHHOCTHOTO
OTHOILIEHUS K TPUPO/JIe, OOIIECTBY, YETOBEKY; O
BKJIJIE POCCUNMCKUX U 3apYOEKHBIX YYEHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTUH; PYHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JJIsl pEeLIeHMs] )KU3HEHHBIX
npobieM,

- YMETh BJIAJIETh CUCTEMOM OMOJIOrMYECKUX 3HAHUH,
KOTOPasi BKJIFOYAET:

OCHOBOIIOJIATAOIIME OMOIIOTNYECKUE TEPMHUHBI U
HNOHSATHS (KHU3HB, KJI€TKa, TKaHb, OpraH, OPraHu3M,
BUJI, IOMYJISIUS, DKOCUCTEMA, OMOIIeH03, brocdepa;
MeTaboIM3M, TOMEOCTa3, KJIETOUYHbIH HMMYHHUTET,
OnocuHTe3 6eKa, OMOMOIUMEpPHI, TUCKPETHOCTb,
CaMOPETYJISILMS, CAMOBOCIIPOU3BECHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHUE);
Ouosiornyeckue Teopuu: KiuerouHas reopus T.
[[IBanna, M lnelinena, P. Bupxosa; KJ1oHaIbHO-
cesniekTuBHOro nMMyHurera I1. Opnux, U.H.
MeuHHKOBa, XpOMOCOMHas TEOPHUs. HACIIEICTBEHHOCTH
T. Moprana, 3akoH 3apoasiuesoro cxozacrsa K. bapa,
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sBoNOLMOHHAs Teopus Y. /lapBuHa, cuHTEeTHYECKAs
TEOPHUs IBOJIIOIUH, TEOPHUS aHTpororeHe3a Y.
Hapsuna; Teopust 6uoreornenosa B.H. Cykauéna,
yuenus H.W. BaBunosa - o LlenTpax MHOroo0pasus u
MPOUCXOXKICHUS KyJIbTYpPHBIX pacTeHuid, A.H.
CeBep110Ba - 0 MYTAX U HAPABJICHUSIX SBOJIOLUH,
B.1. Bepnanckoro - o 6nocdepe;

3aKOHBI (€IMHO00pa3Us MOTOMKOB TIEPBOTO
MOKOJIEHUS, PaCLIEIJIEHUS] IPU3HAKOB, HE3aBUCUMOI'O
Hacjae10BaHus npu3HakoB . Menpens, cuenieHHoro
HAaCJIE0BAHUS IPU3HAKOB U HAPYILIECHUSI CLICTUICHUS
reHoB T. MopraHa; roMoJIOTHYECKUX PSIOB B
HacjieacTBeHHOM n3mMenunBoctu H.W. BaBuiiosa,
reHeTudeckoro pasHosecus /x. Xapau u B.
Baitn6epra; 3apoapimesoro cxozactsa K. bapa,
Oounorenernyeckoro 3akona J. ['ekkens, @. Mrosuiepa);
MIPUHIIMIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);
npaswia (MuauMmyma 1O. JInbuxa, sxosnornyeckoi
MUPaMU/JIbI YUCENl, DMOMACChl U DHEPTHH);

runotessl (koarepBatHoi A.M. OnapuHa, IepBUYHOTO
oynwona J[>x. Xonaeina, mukpocgep C. Doxca,
pubo3uma T. Yek);

chopmMupoBaTh YMEHHS PACKPHIBATh COACPKAHHE
OCHOBOTIOJIATAIOIINX OMOIOTUYECKUX TEOPU 1
TUIIOTE3: KJIIETOYHOM, XpOMOCOMHOM, MyTallHOHHOM,
HBOJIFOLIMOHHOM, MPOUCXOKACHUS )KU3HU U YEIIOBEKa;
BJIaJIEHHE CUCTEMOI 3HaHMI 00 OCHOBHBIX METOIAX
HAYYHOTO MMO3HAHUS, UCTIOIB3YEMbIX B OMOIIOTHUECKUX
UCCJIETOBAHUX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, U3MepeHue, MpoBeIeHne HabII0ICHHH );
crmoco0aMH BBISIBIICHHSI M OLICHKU aHTPOITOTEHHBIX
W3MEHEHUH B IPUPO/IE;

chopmMupoBaTh YMEHHS PaCKPHIBAThH
OCHOBOTIOJIATal0IIMe OMOJIOTHYECKHE 3aKOHBI 1
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3akoHomepHoctu (I'. Menpens, T. Moprana, H.W.
Basuiosa, O. I'ekxens, @. Mrounepa, K. bapa),
IPaHUIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;
YMETh BBIJCNATH CYIECTBEHHBIC TPU3HAKU: CTPOCHUS
BHUPYCOB, KJIETOK TPOKAPUOT U IYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB,
BHJIOB, OMOTEOIIEHO30B, YKOCUCTEM B OHochepsl;
CTPOCHUS OPTaHOB M CHCTEM OPTaHOB PACTEHUH,
’KMUBOTHBIX, YEJIOBEKA; MPOIIECCOB
KHU3HEACITSILHOCTH, IPOTCKAIONINX B OpraHM3Max
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

OMOJIOTMYECKHX MPOIIECCOB: OOMEHA BEIIECTB
(MeTabonu3m), nHGOpMAIIUK U TIPEBPAIICHUS
SHEpPruu, OpOXKEeHHsI, aBTOTPOPHOTO U
reTepoTpoHOro TUMOB MUTAHUs, POTOCHUHTE3A U
XEMOCHHTE3a, MUTO3a, Mei03a, raMeTOreHe3a,
sMOpHOreHe3a, ToCTAIMOPHOHATIEHOTO PA3BUTHUSA,
Pa3MHOXKEHUS, UHIUBHTyaJIbHOTO PAa3BHTHS
opranmu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS TCHOB,
reTepo3uca; IeHCTBUI UCKYCCTBEHHOTO 0TOOPAa,
CTaOMITU3UPYIOIIETO, IBIKYIIETO U Pa3phIBAIOIETO
€CTECTBEHHOT'0 0TOOpA; AJJIONATPUYECKOTO U
CUMIIATPUYIECKOTO BHI000PA30BAHMSI; BIUSHUS
JIBUKYIIUX CHJI SBOTIOIUH HA TeHO(OH MOMYJISAINH;
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejie 0OuTaHus,
Yepe0BaHUS HAIIPABICHUH IBOJIOLNHI; KPYrOBOPOTa
BEIICCTB U MTOTOKA YHEPTUHU B IKOCHCTEMAX;
MPHOOPECTH OIBIT MPUMEHEHHSI OCHOBHBIX METOJI0B
HAy4YHOTO MO3HaHUs, UCTIOIb3YEMbIX B OMOJIOTHU:
HAOIIO/ICHUS ¥ OTTUCAHUSI )KUBBIX CUCTEM, ITPOILIECCOB
W SIBJICHHIA, OpTaHU3aIlu{ ¥ POBEICHUS
OMOJIOTMYECKOT0 YKCIIEPUMEHTA, BBIIBUKCHUS
TUIIOTE3, BBISBIIATH 3aBUCUMOCTH MEXK]TY
WCCJIETyeMbIMU BEIMYUHAMHE, OOBSICHATD MOTyUYECHHBIC
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pe3yabTaThl U GOPMYIUPOBATH BHIBOJIBI C
HCIIOJIb30BAaHUEM HAY4YHBIX IIOHATUH, TEOPUN U
3aKOHOB;

c(hopMUpOBaTh YMEHUS BBIAENATH CYIIE€CTBEHHBIE
IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT;
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
BUJIOB, OMOT€OLEHO30B M 3KOCHCTEM; OCOOEHHOCTH
IPOIIECCOB OOMEHA BEIIECTB U PEBPAILICHHUS YHEPTUU
B KJIeTKe, (POTOCUHTE3A, IIJIACTUYECKOT0 U
HHEPreTUYECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a,
Meii03a, OII0A0TBOPEHHUS, PA3BUTHUS U Pa3MHOXKEHUS,
MHAUBUAYaAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pbOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO 0TOOpa,
BHUJ1000pa30BaHus, IPUCIIOCOOIEHHOCTH OPraHU3MOB
K cpefie 0OuTaHMsl, BIMSIHUSA KOMIIOHEHTOB SKOCHCTEM,
AHTPOIOIC€HHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH
MECTHOCTH, KPYTOBOPOTa BEILECTB U IPEBPAILCHNAE
sHeprum B Ouocdepe;

c(hopMUPOBaTh YMEHUS IPUMEHSATH MOTYUECHHbIE
3HaHU JUIsl 00BSICHEHUsI OMOJIOTHYECKUX MTPOLIECCOB U
SIBIICHH, JIJISl IPUHATHUS TIPAKTUYECKUX PEIICHUN B
MIOBCEIHEBHOM JKU3HU C LEJIbI0 00eCTIeUeHUS
0€30I1aCHOCTH CBOETO 3JJ0POBbS U 370POBbS
OKPY’KaIOIIMX JIFOJeH, COOII0IeHHS 310pOBOT0 00pa3a
KHU3HU, HOPM I'PAMOTHOTO MOBEACHUS B OKPYXKarOIIeH
INPUPOJHON cpejie; MOHUMaHNEe HEOOXOIMMOCTH
MCIIOJIb30BaHUs JOCTHKEHUI COBPEMEHHOM Onosorun
1 OMOTEXHOJIOTUH JIJIsl pallMOHAIBHOTO
IPUPOJIOIIOIB30BAHNS; YMEHUE UCIIOIB30BaTh
COOTBETCTBYIOIIME apTyMEHTHI, ONOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY JUISI TOKA3aTeNbCTBA
POJICTBA OPTaHNU3MOB Pa3HbIX CUCTEMATUYECKUX
IPYII; B3aMMOCBSI3U OPTraHU3MOB U Cpe/ibl OOMTAaHUS;
€/IMHCTBA YeJIOBEYECKHUX pac; HEOOXOTMMOCTH
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3I0pOBOT0 00pa3a KU3HU, COXPAHEHUs Pa3HOOOpa3us
BHJIOB U DKOCUCTEM, KaK YCJIOBUS COCYIIIECTBOBAHUS
MIPUPOJIBI U YEJIOBEUYECTBA;

chopMupoBaTh YMEHHS peliaTh OMOJIOTHUYECKUE
3aJ1a4uM, COCTABISATh TEHOTUITHUECKHUE CXEMBbI
CKpELIMBAHUS ISl Pa3HbIX TUIIOB HACIEAOBAHUS
MIPU3HAKOB Yy OPraHU3MOB, COCTABIISATH CXEMBbI
MepeHoca BEIIECTB M SHEPTUHU B HIKOCUCTEMAX (LIeTIH
MUTAHUS, TUIIEBIE CETH ), BBISBISITH IPUUUMHHO-
CJICICTBEHHBIE CBSI3U MEXK]TYy HCCIIETyEMbIMHU
OMOIOTrMYeCKUMH 00BEKTaMH, POIIECCAMU U
SIBJICHUSIMU; JIEIaTh BBIBOJIBI M IIPOTHO3BI HA
OCHOBaHUU MOJyYEHHBIX PE3YJIbTATOB;
chopMupoBaTh YMEHHSI KPUTHUYECKH OIICHUBATH
nH(pOpPMAaIIHI0 OMOIOTHYECKOTO COJIEPKaHUS,
BKJTFOYAIONTYIO TICEBJJOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOW MH(OpMALINH,
Hay4HO- TIOMYJISIPHBIC MaTepUaIbl);
WHTEPIPETHPOBATH STUYECKUE ACTIEKThI COBPEMEHHBIX
WCCJIETOBAaHHM B OMOJIOTHUH, MEJIUIIMHE,
OMOTEXHOJIOTHH; paCCMAaTPUBATh TJI00aTbHbIE
HKOJIOTMUYECKHE TTPOOIIEMbI COBPEMEHHOCTH,
(hopMHUPOBATH 1O OTHOIIEHUIO K HUIM COOCTBEHHYIO
MO3UIIMI0, YMEHHUE OLIEHUBATH 3TUYECKUE ACTIEKThI
COBPEMEHHBIX UCCIIEA0BaHUMN B 00J1acTH
OMOTEXHOJIOTMH U TEHETUYECKUX TEXHOIOTHIA
(KIIOHMpPOBaHUE, HCKYCCTBEHHOE OIUIOZ0TBOPEHUE,
HaIlpaBJIEHHOE U3MEHEHHUE F€HOMAa U CO3/IaHHE
TPaHCTEHHBIX OPTaHU3MOB);

c(hopMUPOBATh YMEHHS CO3/IaBaTh COOCTBEHHBIC
MMMCbMEHHBIC U YCTHBIE COOOIIEHHUS Ha OCHOBE
Ouonoruueckoi HHGOpMAIH U3 HECKOIbKUX
HMCTOYHHKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATUHHBIN
anmapat OMOJIOoTHH;
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YMETbh BBIIBUTATh IMIIOTE3bI, IPOBEPSATH UX
HKCIEPUMEHTAIBHBIMH CPEICTBaMU, (popMyIupys
1eJTb MCCIICIOBAHUS, AHATM3UPOBATH MOJIYICHHBIC
PE3YIbTATHI U JACJIaTh BBIBOABI;

NPUHUMATh y4acTHE B HAYYHO-HCCIIEA0BATEIbCKOM
paboTe Mo OUONOTHH, YKOJIOTHUH U MEIUIIUHE,
MPOBOAUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB
HY6HI/I‘-IHO MNpCACTaBJIATH IMOJIYYCHHBIC PC3YJIbTAThI HA
YYCHUYIECKUX KOH(DEPEHIHMSIX Pa3HOTO YPOBHS,

OK 02. Mcnonbs30BaTh COBpEMEHHbBIE
CpeICTBa NIOMCKA, aHAIN3a U
MHTEpIpeTanny HHPOPMAITUH U
MH(POPMAIIMOHHBIE TEXHOJIOTHHU JIJISI
BBITTOJTHEHUS 3a/1a4
npodecCHOHaIbHOM AeATETLHOCTH

B 00nacT IEeHHOCTH Hay4YHOTO MO3HAHUS:

- chopMHpOBaHHOE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKM M OOLIECTBEHHOW IpPaKTHUKH,
OCHOBaHHOTO Ha Jaore KYJBTYD,

CIOCOOCTBYIOIIETO OCO3HAaHUIO CBOEro MecTa B
MOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE S3bIKOBOM M  UYUTATEIbCKOMN
KYJIbTypbl KaK CpEACTBAa B3aUMOJCHCTBUS MEXIY
JOABMHU U TIO3HAHUSI MUDA;

OCO3HAHHWE IEHHOCTM HAy4YHOH  JesITeNbHOCTH,
TOTOBHOCTH OCYILECTBIATD MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO AESTeNbHOCTh WHIUBUIYATbHO
U B TPYIIIE;

OBnanenue YHHUBEpPCATbHBIMU
M03HABATEIbHBIMU JCUCTBUSIMMU:

B) paboTa ¢ uHpopmaIuei:

BJaJIeTh HaBbIKAMM TMOJy4YeHHS WHPOpMALUU U3
WUCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSITEIHHO
OCYILECTBIISATh TMOUCK, aHAIN3, CUCTEMAaTU3ALUI0 U
WHTEpPIpETai0 HHOOPMAIMHA pPa3IMIHBIX BUIOB U
(dhopM mpeicTaBICHHUS,

CO3/1aBaTh TEKCThl B Pa3IMYHbIX (popMaTax ¢ y4eToM
Ha3HAuYeHUs MHPOPMALUU U IIeNEBOW ayIUTOPHH,
BbIOMpas ONTHUMaJbHYIO (GOpMYy MNpEACTABIECHUS U

y4eOHBIMU

- ¢(OpMHUPOBATH YMEHUSI KPUTHIECKU OLICHUBATD
nH(OpMaLIHI0 OMOOTUYECKOTO COJIEPIKAHUS,
BKJIIOYAOIIYIO IICEB/IOHAYYHBIE 3HAHUS U3 Pa3IMUHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOW MH(OpMALIUH,
HAYYHO-TIOMYJISIPHBIE MaTepHaJIbl);

- HHTEPIPETUPOBATH ITUYECKUE aCTIEKThI
COBPEMEHHBIX HCCIIECIOBAHUN B OMOJIOTHH, METUITHE,
OMOTEXHOJIOTHH;

MHTEPIPETHPOBATH ITUYECKHUE ACTIEKTH COBPEMEHHBIX
UCCIICIOBaHUI B OMOJIOTUH, MEAULIMHE,
OMOTEXHOJIOTMH; paCCMAaTPUBATh TJ100aTbHbBIE
HKOJIOTUYECKUE MPOOIEMbl COBPEMEHHOCTH,
(hopMHUPOBATH 1O OTHOIIEHUIO K HUIM COOCTBEHHYIO
MO3UIINIO, YMEHHE OLIEHUBATh STHUECKUE aCHIEKThI
COBPEMEHHBIX UCCIIEJOBaHUI B 00s1acTH
OMOTEXHOJIOIMU U TeHETUYECKUX TEXHOJIOTUI
(KIIOHMpPOBaHUE, HCKYCCTBEHHOE OILUIOZ0TBOPEHUE,
HaNpaBJICHHOE U3MEHEHNE TeHOMA M CO3aHNe
TPAaHCTEHHBIX OPTaHU3MOB);

- c(opMHUpPOBATh YMEHUS CO3/1aBaTh COOCTBEHHBIE
MUCHMEHHBIC ¥ YCTHBIE COOOIIEHHS HA OCHOBE
Ouosiornueckoil nHpopMauy U3 HECKOIBKHX
HCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh TTOHSATHITHBINA
anmapar OMOJIOTUU
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BU3Yyallu3aluy;
OLICHUBATh AOCTOBCPHOCTD,
uHbopMalUl, €€ COOTBETCTBUE
MOPaJIbHO-ITUYECKUM HOPMaM;
UCIOJb30BaTh  CpPEeACTBA  MH(OPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B pCeICHUN
KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX u
OpraHM3allMOHHBIX  3aJad  C  COOJIIOJIEHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH OE30MacCHOCTH,
TUTUEHBI,  pecypcocOepexeHMs, MpaBOBBIX U
9THUYECKUX  HOpPM,  HOpM  HMH(OpMaIMOHHON
0e301acCHOCTH;

BJAJIleTh HABBIKAMHM PpACIO3HABaHUS U  3alLUTHI
nHpopmanuy, UHPOPMAIMOHHON  0E30MaCHOCTH
JIMYHOCTH.

JCTUTUMHOCTD
IIpaBOBbIM H

OK 04. O¢ddexrruBHO
B3aUMOJICHCTBOBATH M PadOTaTh B
KOJIJICKTHBE U KOMaHJIe

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH

U CaMOOIPENEICHHUIO;  -OBJIAZICHHE  HABBIKAMHM

y4eOHO-  HCCIEOBaTEeNbCKOW,  MPOEKTHOH |

COLIMAJIBHOU JEATEIbHOCTH,

OBnaneHue  yHUBEPCATbHBIMU
KOMMYHHUKaTUBHBIMU JEUCTBUSAMMU:

0) COBMECTHasl IeATEIIbHOCTb:

MIOHMMAaTb WM HCIOJB30BaTh  IPEUMYILECTBA

KOMaHJHOW U UHJIMBUyaIbHOU paboThI;

- DPUHHUMATh LEIM COBMECTHOH JEATEIBbHOCTH,

OpPraHU30BbIBATh U KOOPAUHUPOBATH JIEHUCTBHS I10 €€

JOCTHDKCHMIO: COCTaBIATh IUIAH JIEHCTBHIA,

pacupenenaTb poiad ¢ y4eTOM MHEHUM YYaCTHUKOB

00CyX1aTh pe3yJIbTaThl COBMECTHOU pabOTHI;

- KOOPJMHUPOBAThH U BBHINOJIHATH pabOTy B YCIOBHSIX

peasbHOro, BHUPTYaJBHOTO M KOMOMHHPOBAHHOTO

B3aMOJCHCTBUS;

- OCYWIECTBJIATH  IO3UTUBHOE  CTPATErMYECKOE

MOBEICHUE B PAa3JIMYHBIX CUTYalUsAX, MPOSIBIAThH

- chopMHpOBaATH YMEHUS CO3/1aBaTh COOCTBEHHBIC
MUCHMEHHBIC ¥ YCTHBIC COOOLICHHS HA OCHOBE
OuoIorNYecKoi MHPOPMAITUU U3 HECKOIBKHUX
HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHSATHIHBII
anmapat OUOJIOTHH;

- YMETbh BBIJIBUTATH TUIOTE3bI, IPOBEPATH UX
IKCIIEPUMEHTATBLHBIMH CPEIICTBAMU, POPMYTUPYS
1[eJTb UCCIIeIOBAHUS, AHATTU3UPOBATH MOJTyUYEeHHBIE
PE3yIBTAThI U IeTIATh BBIBOJIBL;

- IPUHUMATh Y4acTUE B HAYYHO-UCCIIEOBATENbCKON
paboTe 1Mo OMOJIOTUH, FIKOJIOTHU U MEAUIHE,
MPOBOAMMOM Ha 0a3e MIKOJIBLHBIX HAyYHBIX OOIIECTB U
MyOJTMYHO MPEACTABIIATE MOJydEeHHBIC Pe3yIbTaThl Ha
YUEHUYECKUX KOH(EPEHITUIX Pa3HOTO YPOBHS
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TBOPYECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM
OBnazieHue  YHUBEPCAIBHBIMU  PEryJISTUBHBIMU
NEUCTBUSIMU:

T') IPUHATHE ce0sl U IPYTUX JIFOACH:

MPUHUMATh MOTHBBI M apTyMEHTBHI JIPYTHX JOJeH
MIPU aHAJIN3E PE3YJbTAaTOB JAEATEIbHOCTH;
MPU3HABaTh CBOE MPaBO M IMPaBO JIPYruX JHOJeH Ha
OIIOKHU;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MHP C TO3UIUU
JPYTOT0 YeIOBEeKa.

OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpY>Karollen Cpebl,
pecypcocOepexeHuI0, IPUMEHSTh
3HaHUA 00 M3MEHEHUU KJIMMaTa,
MIPUHIIMIIBI OEPEKIMBOTO
MIPOU3BOJICTBA, () (HEKTUBHO
JIEMCTBOBATH B UPE3BbIYANHBIX
CUTYaIHIX

B ob6nacTu 5K0JI0TrH4eCKOro BOCIIUTAHUS

- chOpMHpPOBAHHOE  HKOJOTHYECKOW  KYIBTYPHI,
MIOHMMAaHUE BIUSHUS COLMAIbHO-3KOHOMUYECKHUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLUATIBHOM
Cpelbpl,  OCO3HaHHE  TJ00ATbHOTO  XapakTepa
9KOJIOTUYECKHX MPOOIIeM;

- IUIAHUPOBAaHUE M OCYILECTBICHHE JEHCTBUM B
OKpY)Xalolllel Ccpele Ha OCHOBE 3HaHWS Leled
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

- aKTUBHOE HEIIPUATHE JACUCTBUM, IPUHOCIIINX BPEJ
OKpY>Karollleu cpere;

- yMEHHME MpPOrHO3MpPOBaTh  HEOIArONpUSATHBIC
9KOJIOTMYECKHE TIOCIEACTBUA MPEINTPUHUMAEMBIX
JNENCTBHMN, TPEAOTBPAIATh UX;

- paclIMpeHHE OIbITa AITEIbHOCTU 3KOJIOTHUYECKON
HaIpaBJIEHHOCTH;

- OBJIaJIEHUE HAaBBIKAMU Y4eOHO-HCCIEA0BATEIHCKOM,
MPOEKTHON M COIMATILHON JEATEIIbHOCTH.

- BIIQJICTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJIaX
HAy4YHOTO MO3HaHUs, UCTIOIb3YEMbIX B OMOJIOTHYECKUX
UCCIIETOBAHUX KUBBIX O0BEKTOB M SKOCUCTEM
(omucanue, U3MEpPEHNE, MPOBEACHNE HAOIIOACHUI);
crocob6aMHu BBISIBJICHHS U OIICHKH aHTPOTIOTCHHBIX
W3MEHEHUH B MPUPOE;

- YMETb BBISABIATH OTIUYUTEIbHBIC IPU3HAKH JKUBBIX
CHUCTEM, B TOM YHUCJIe TPUOOB, PACTCHUM, )KUBOTHBIX U
YeJI0BEKa; MPUCIIOCOOICHHOCTh BUIOB K Cpeie
o0HUTaHus, A0MOTUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB 3KOCHCTEM,

B3alMOCBS3€i OpPraHu3MoB B COO0IIECTBAX,
AHTPOTIOTEHHBIX U3MEHEHUN B SKOCHCTEMaxX CBOEH
MECTHOCTH;

- YMETb BBIJCNATH CYIIECTBEHHBIC TPU3HAKU
OMOJIOTMYECKHX MPOIIECCOB: OOMEHA BEIECTB
(MeTabonu3m), nH(MOPMAIMH U TIPEBPALLCHUS
SHEpPruu, OpOXKEHHsI, aBTOTPOPHOTO U
reTepoTpoHOro TUMOB MUTaHUs, HOTOCHUHTE3A U
XEMOCHHTE3a, MUTO3a, Meii03a, raMeTOreHesa,
sMOpHOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHA,
Pa3MHOXKEHUSI, UHIUBH Ty IbHOTO Pa3BHTHS
opranmn3Ma (OHTOTeHe3a), B3auMOJICHCTBUS T€HOB,
reTepo3uca; AeMCTBUN HCKYCCTBEHHOTO 0TOOpA,
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CTaOUITU3UPYIOLIETO, IBIKYILETO U Pa3phIBAIOLIETO
€CTECTBEHHOI'0 0TOOpa; aJNIONaTPUIECKOTO U
CUMIATPUYECKOTO BHU1000pa30BaHUS; BIMSHUS
JBIKYIITUX CHJT SBOJTIOIUH HA TEHOMOHI MTOMYJISINH;
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHMs,
YepeI0BaHUs HAPABIICHUM SBOJIOLINN; KPYTOBOpPOTa
BEILIECTB U MTOTOKA YHEPTUU B SKOCUCTEMAX

OK 09. Ucnonws3oBaTh
WH(POPMAIIMOHHBIC TEXHOJIOTHH B
podecCHOHATEHOM IeATEIIBHOCTH

B 005acTi IEeHHOCTH Hay4YHOT'O MO3HAHUS:

chopMUpOBaHHOE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAyKd U OOIIECTBEHHOM NPaKTHKH,
OCHOBaHHOTO Ha naore KYJbTYD,

CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOET0 MecTa B
MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHNE SI3BIKOBOW M  YHUTATEIHCKOM
KyJIbTYphl KaK CpEACTBAa B3aUMOJCHCTBUS MEXKIY
JIOABMH W TIO3HAHUS MHPA; - OCO3HAHWE LIEHHOCTH
HAyYHOH JesITeTHbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MPOEKTHYI0 M HCCIEOBATENICKYIO JIESTEIbHOCTh
WHIWBHIYAIBHO U B TPYIIIIE;
Osnanenue YHUBEPCATbHBIMU
MO03HABATEIBHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmaruei:

BJIaJIETh HAaBBIKAMH TOJNYYeHHS WHQPOpPMAIUU W3
UCTOYHHUKOB  Pa3HbIX THUIOB, CAMOCTOSITEIbHO
OCYIIECTBIISITh TOWCK, aHAIN3, CHCTEMAaTU3AII0 U
MHTEpHpeTanuio UHGOpMAIMKM Pa3IMYHBIX BUIOB U
dhopm mpencTaBIeHus,

CO3/1aBaTh TEKCTHI B PA3IUYHBIX (pOopMaTax c y4yeTom
Ha3HAYCHUS WHPOPMAIUU U IIEJIEBOW ayIUTOPHH,
BbIOMpAas ONTUMANbHYIO (OpPMY TNPEACTABICHUS U
BU3YyaJIN3aIiH,

OLIEHUBATh JIOCTOBEPHOCTb,
nHpOpMAIMK, €€ COOTBETCTBHUE

yueOHBIMU

JICTUTUMHOCTD
IIpaBOBBIM U

c(hopMHUPOBATh YMEHUS KPUTHUYECKU OIICHUBATH
nHpopMaIro OHOIOTHIECKOTO COIePKAHUS,
BKJTFOYAIONTYIO TICEBJOHAYYHBIC 3HAHUS U3 PA3IMYHBIX
HMCTOYHHMKOB (Cpe/ICTBa MacCOBOM MH(MOpMAIUH,
Hay4HO- TIOMYJISIPHBIC MaTepUaIbl);
UHTEPIPETUPOBATH STUYECKUE ACTIEKTHI COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTUU, MEIUIINHE,
OHMOTEXHOJIOTUH
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MOpPaJIbHO-3THYECKUM HOpMaM;

WCIOJIb30BaTh  CpeICTBA  WH(MOPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTUH B  PEUICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX "
OpPTraHU3aIllMOHHBIX  3a]ad c COOJTIOIEHUEM
TpeOOBaHUI JPrOHOMHKH, TEXHUKUA OCE30MACHOCTH,
THTHCHBI,  PECypcOCOEpEeKEeHUs,  MPaBOBBIX U
TUYECKMX  HOPM, HOpM  HH(DOpPMAIMOHHOM
0€e30IacCHOCTH;

BIIQJICTh HABBIKAMH PACIO3HABAHUS W  3aIUTHI
nHpopManuu, HWHPOPMAIMOHHONH  OE301aCHOCTH
JUIHOCTH

1.4 Kosin4ecTBO 4aCOB HA 0CBOEHHE MPOrPaAMMBbI Y4eOHOM JUCIHHUILINHbI:
MakcuMayibHas ydeOHas Harpy3ka cryieHTa 144 daca, B TOM uucie: oOs3aTelibHas ayIuTOpHas ydeOHas Harpyska
ctynenTta 136 yacoB; camocTosiTeibHas BHEAYIUTOPHAs paboTa cTyAeHTa 4 yaca, KOHCyJIbTaluu — 4 yaca.
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2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bup yueOHo# padoThI

O0BEM B yacax

O0bém 00pasoBaTe/IbHOM MPOrPaAMMBbI JUCHMIIHHbBI 144
B T.u.

OcHOBHOe cojiep:KaHue 136
B T.u.

Teopemuueckoe obyuenue 92
Ilpakmuueckue 3auamus 18
JlabopamopHvie 3ansamusi 8
IlIpogpeccuonanvno — opuenmuposannoe cooeprcanue 18
Teopemuueckoe obyueHue 6
IIpaxkmuueckue 3ansamusi 12
CamocrosiTesibHasi paboTa o0y4yaromerocs (Bcero) 4
KoncyabTanuu 4

IIpomexyTouynasi arrecrauus — AU gepeHIUPOBAHHBIN 3249€T
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2.2. TemaTu4ecKUil IJIaH U COAEPKAHME YYeOHOH IMCUUILIMHBI «bHosorus»

2.2. TEMATHYECKHWU IIVTIAH U COAEP KAHUE YYEBHOI'O IPEAMETA BUOJIOTUA

Coaep:xxanue yueOHOro Mmarepuasia u popMbl OPraHu3aHA

HaumeHnoBanue Oo0bem dopmupyemble
AeATeJbHOCTH 00y4aromuXcs
pa3aesioB U TeM 4acoB KOMIIeTEHIIUH
1 2 3 4
Paznen 1. KiieTka — cTpyKTYpHO-(DYHKIIMOHAJILHASI € TMHUIIA )KUBOTO
Tema 1.1. Coaep:xanue y4eOHOr0 MaTepuasa 2 OK 02, OK 09
buoJsorus kak buonoruss kak Hayka. CBa3p OHOIOTMM C JPYTUMH HayKamu: 2
HayKa onoxumus, onodusuka, 6Monuka, renoreorpadust u ap. Ponb u mecto
Oouonoruu B (POPMUPOBAHHH COBPEMEHHOW HAyYHON KapTUHBI MHUpA.
3HadyeHue Ouosornyeckux 3HaHuu. Hcrtopus Ouonoruu. 3HaueHue
IUTOJIOTUH ISl Pa3BUTHUSI OWOJIOTUM M TIO3HAHUS MPUPOIBLL. MeToabl
IUTOJIOTUU: MHUKPOCKOMHUS, XpomaTtorpadus, 3JIeKTpodope3, MeTo
MEYEHBIX aTOMOB, Tu(pepeHnnanbHoe HeHTpUu(PyrupoBanue, KyabTypa
KJIETOK.
Tema 1.2. O6masn | Conepsxanue yueGHOr0 MaTepHaia 2 OK 02, OK 09
xapakrepucTuka | PasHooOpaszue OuocucrteM. OpraHuzanus OHWOJIOTMYECKUX CHCTEM.
KU3HH YpoBHU oOpraHuzanuu  OMOCHUCTEM: MOJEKYJSIPHO-T€HETUYECKHUH, 2
OPTaHOUIHO-KJICTOYHBIA, OPraHU3MEHHBIN, MMOMYJISIIIHOHHO-BUIOBOM,
IKOCHCTEMHBIN  (OmoreoneHoTnueckuit), Oumocdepusni. Hayku,
U3yJaronue OHOJIOTMUECKHEe OOBEKTHI Ha  Pa3HbIX  YPOBHSIX
opranu3zanMu >Ku3HUA. OOIas XapaKTepUCTHKA >KWU3HH, CBOMCTBa
KUBBIX cucteM. [Iponeccsl, npoucxoasiue B OnocucTeMax.
Tema 1.3. Copep:xxanne y4eOHOT0 MaTepuasia 12
BHO0JI0rHYecKH Xumuueckuii cocTaB KileTkd. Heopranuueckue BElIECTBa KIETKH, MX 2 OK 01, OK 02,
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BasKHbIE
XNMHYeCKHe
coeIMHEeHUS

Ouonoruyeckas poJb.

Oprannueckue BelecTBa KJIETKU. buonornueckre noammepsl.

benku. Crpykrypa u ¢QyHKUuUM O€IKOBOM MONEKYJbl. DEpMEHTHI,
IPUHLIMI UX JEUCTBHUS.

VYrneBonsl. buonornueckue QyHKIUU YIIIEBOAOB.

Jlumuasl. OOmmit twnan crpoenus. ['mapodunsHO-THAPOGOOHBIE
cBoiictBa. Kiaccudukanus nummunoB. buonormdeckue QyHKIMN
munuaoB. AT®. Ctpoennemonekynsl AT®. buonornueckue pyHkum
ATO.

IIpakTHYecKoe 3aHATHE:

Nel. Ponp OenkoB, YIJIEBOJIOB M JKUPOB B OpPraHU3ME UEJOBEKA.
Butamuabsl 1 OMONOTMYECKHM AaKTHUBHBIE J100aBKH, MX 3HAUYCHHUE B
YKWU3HU OpraHu3Ma 4desioBeka. [ Mmo- u aBUTaMuHO3bI UX MOCIIEICTBHUSL.

JlabopaTopHoe 3aHsTHE:

Nel. Karanutuueckast akTuBHOCTh (pepMeHTOB. JleiicTBue depmeHTa
Karaja3bl HAIIEPEKUCh BOJOPOA.

OK 04, OK 09

Tema 1.4.
CrpykrypHo-
(pyHKknuoHaIBbHAA
OpraHu3anus
KJIETOK

Copep:xanue y4eOHOT0 MaTepuajia

Knerounas reopus (T. LlIBann, M. Illneiinen, P. Bupxos). OcHOBHbIE
IIOJIOKEHHUSI COBPEMEHHOM  KJIETOYHOM TeOpuu. Tumbl KIETOK:
3YKapHOTUYECKAS U IPOKapUOTUYECKAS. CpaBHHUTENBHAS
XapaKTepUCTHKa KJIETOK JYKapuoT (PacTUTEIbHOW, IKUBOTHOM,
rpubHoit). CTpoeHue MPOKAPUOTHIECKOM KIIETKH.

OcoOeHHOCTH  CTpOoe€HHUS  TeTepoTpopHON U aBTOTpOGHOMU
IPOKAPHUOTUYECKUX KIETOK. CTpoeHue Iuia3sMaTHuecKoil MeMOpaHbl.
TpancnopT BelecTB 4yepe3 IUIa3sMaTHYECKyr0 MeMOpaHy: MacCHUBHBIN
U aKTUBHBIM. OHJIOLMTO3: NUHOLWTO3, (HArouuTo3. OK30LHUTO3.
O0onouka uinym KkierouHas cteHka. CTpykTypa U QyHKIMH KIETOYHOU
CTEHKHU pacTeHHi, rpru0oB.

[uromnasma. [{uro3ons. [utockener. OnHnoMeMOpaHHBIE OPTraHOUIbI

OK 01, OK 02
OK 04, OK 09
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KJIeTKu: osHpomnadmaruueckas cetb (OIIC), ammapar [ombaxw,
JIM30COMBI, IEPOKCUCOMBI, BAKYOJIH PACTUTENIBHBIX KIETOK. CTpoeHue u
(GYHKIIMM OJHOMEMOpaHHBIX OPraHouJI0B KieTkH. KiieTouHbll COK.
Typrop.

[TosryaBTOHOMHBIE OpraHOWbl KIJIETKH: MHUTOXOHJPHH, IUIACTH]IBIL:
XJIOPOIJIACThI, XPOMOILIACTHI, JIEHKOIIACTBI, UX CTPOEHUE U (PYHKLHH.
SnepHblii anmapat KJIETKU, CTPOCHHUE U (QYyHKITUH.

HememOpaHHble OpraHOMJIbl KIETKH: PUOOCOMBI, MHUKPOTPYOOUKH,
KJIETOUHBbIN LeHTp. OpraHoWbl JIBHXKEHHS: PECHUYKU U SKTYTHKH.
Crpoenrie 1 PyHKIIMM HEMEMOPAHHBIX OPraHOUIOB KIIETKH.

JlabopaTopHoe 3aHsiTHE:

Ne2. Ctpoenue wietku (pacTeHHE, >KUBOTHBIE, TPUOBI) U KIETOYHBIC
BKJIFOUEHHUS (Kpaxmall, KApOTUHOUIbI, XJIOPOIIACTHI, XPOMOILIACTHI).

Tema 1.5. Cojep:xkanue yueOHOTo MaTepHaJia OK 01, OK 02, OK
CrtpykrypHO- CtpoeHue  XpoMOCOM. XPOMOCOMHBIM  Ha0oOp  KJIETOK, 09
(pyHKIMOHAJIbHBIE| TOMOJIOTUYHBIE W HETOMOJIOTHYHBIE XPOMOCOMBI, TaIljIOMIHbIN
paxTopsbl U TUIUIOUAHBIA HA0Op.
HacjaencrseHHocr | Hykneumnosele kucnotel. JJHK m PHK. CtpoeHne HYyKIEMHOBBIX
" kucnot. Hykmeornapl. KomrieMeHTapHbIE a30THCTBIE OCHOBAHMS.

[IpaBusio Yapradda.

Crpykrypa JHK — nBoiiHas chnupaib. MeCTOHaXOXI€HUE U

ounonornueckue pynknuu JJHK. JIHK-3kcniepTusa.

Bunel PHK. ®yuknnn PHK B knetke.

IIpakTH4eckoe 3aHsTHE:

Ne2. Pemenue 3agau  Ha ONpENENEHHE IOCIEI0BATEIBLHOCTH

HYKJICOTH/IOB.
Tema 1.6. Conepskanne yueOHOr0 MaTepHaia OK 01, OK 02, OK
IIpoueccsl Martpuunbiii  cunres JIHK — permmukanusa.  [IpusHiunes 09
MAaTPUYHOIO permmkanun JIHK. Mexanusm permummkanun JIHK. Penapanus
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CHHTEe3a JIHK  (mopemnekatuBHasi, TocCTperviekaTuBHas). Peakiuu

MaTpUyHOTO  CHHTE€3a. lIpMHUOMI ~ KOMIUIEMEHTApHOCTH B

peakuusax MarpuuHoro cuHte3a. JJHK u ressr.

['eHeTMUECKHH KO, €r0 CBOMCTBA. TPAHCKPUIILMUSA — MATPUYHBIN

cunte3 PHK. Tpaucnsauus u e€ stambl. YcioBus OMOCHHTE3a Oelka.

Crpoenne 1-PHK u komupoBanue amuHOKHCIOT. Poib pubocom B

OnocuHTe3e Oenka.

IIpakTHYecKoe 3aHATHE:

No3. Pemenue 3amau Ha ONpEAETICHHE TMOCIEAO0BATEIBLHOCTH

aMUHOKHCJIOT B MOJIEKYJIe OeJiKa.
Tema 1.7. Conep:xkanue yue0HOro MaTepuajia OK 02, OK 04, OK
Hexnerounsbie Bupycel — HekneTouHble (OpPMBI KM3HU U OOJHMraTHBIC Mapa3UThI. 09

(opmbI KU3HU

CrpoeHre  MHpOCTBIX W CIOXHBIX  BHPYCOB, PETPOBHUPYCOB,
oakrepuodaroB. XKuznennbii nukn JIHK-comepkammx BHpYCOB,
PHK-conepxamux BupycoB, 6akreprodaro. BUY, renatut uenosexa.
bakrepun. OOmas xapakrtepuctuka. llonstue mramm. Bupycel u
OAKTEpHH: CXOJICTBA U PA3IUYMSL.

JlaboparopHoe 3aHsATHE:

No3. Bupycubie u OakTepuaibHble 3a0osieBaHus. OOIIME MPUHIIMIIBI
MCIIOJIb30BaHUs JICKAPCTBEHHBIX BelecTB. OCOOCHHOCTH MPUMEHEHUS
AHTUOMOTHKOB.

Tema 1.8.

OO0MeH BeliecTB U
npeBpanieHmne
JHEPIUHU B KJIEeTKe

Conepxkanue yueOHOro MmaTepuaJia

AccUMHITATIAS U JUCCUMUIISIITUS — JIB€ CTOPOHBI MeTabom3Ma. TUIbl
oOMeHa BemIeCTB: aBTOTPO(MHBIA U TeTepoTpOdHBINA, a’poOHBIA U
aHa’pPOOHBIN.

DHepreTudeckoe obOecrmeueHue KIeTKu: mnpeBpameHue ATD B
OOMeHHBIX  Tporieccax. @DepMEeHTAaTHBHBIA  XapakTep peaKIHid
KJIETOYHOT'O MeTaboJM3Ma.

[lepBUYHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. [lnactuuecknii

OK 02, OK 09
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obMmeH. DoTocuHTE3. XEeMOCHHTE3. AHa’pOOHBIM ASHEPreTUUCCKUM
oOMeH. AHa’poOHble opraHu3Mbl. bpoxenue, aBTOTpO(HBIA U
reTepoTpOdHBIN TUI MUTAHUS.

AHa’po0OHbIE MUKPOOPTaHU3Mbl KaK O0BEKThI OMOTEXHOIOTHHU. DTarbl
sHEpreTudeckoro oomena. I mmkonus. buonoruyeckoe okucieHue, uin
KJIETOYHOE JIbIXaHUE.

Tema 1.9. Conepsxanue yue0HOr0 MaTepHaia 4 OK 02, OK 04, OK
"KH3HeHHbII Kapuokunes u uuroknnes. buonornueckoe 3Ha4eHUE MUATO3A. 2 09
KT KJIEeTKH. Meito3 — penyKUHOHHOE JielieHue KieTku. Ctaaun Meiosa. Mef£o3 —
Murtos. Meiios OCHOBA IIOJIOBOTO Pa3sMHOMCHHS. HOBe):[eHI/Ee XpOMOCOM B Meliose. 2
Kpoccunrosep. buonornueckuii cmpicn meio3a. D¢dekTsl Meio3a.
Mei103 B )XM3HEHHOM LIMKJIE OPTraHU3MOB.
Pa3nen 2. CtpoeHue 1 ()YHKIIMH OPraHu3Ma
Tema 2.1. Conep:xkanue yue0HOro MaTepuasia 4 OK 02, OK 04, OK
Crpoenne IIpodeccHoHAILHO-OPUEHTHPOBAHHOE COACPKAHUE 09
opraHmusma OHOKIIETOYHBIE OpTraHU3MBI. Kononuanbueie OpraHU3MBI. 2
MHOTOKJIIETOUHBIE OpraHnu3Mbl. B3anMOCBA3b YacTEW MHOTOKIETOYHOIO
opranusma. QyHKIus.
Opransl W cucTeMbl OpraHoB. Ammaparsl OpraHoB. l'omeocras
OpraHv3Ma U eromnojiep>KaHue B MPOILIECCE KUZHEACSITEIbHOCTH.
OyHKIMOHAJIBHAsL CcUCTeMa OpraHoB. TkaHu pacteHui. TkaHu 2
JKUBOTHBIX M 4esjoBeka. Opranbl pacteHud. Opranbl U CHUCTEMBI
OpraHOB J>KUBOTHBIX U YEJIOBEKA. 3HAUYEHUE OMOpPHI, JABUKEHUS,
MUATAHUS, [IBIXaHUSA, TPAHCIIOPTAa BEILECTB, BBIICICHUS, 3aIUTHI.
3Ha4YeHUe MPOSIBICHUS Pa3APAKUMOCTH U PETYJISIIUH.
Tema 2.2. ®opmbl | Cosepkanue y4eGHOr0 MaTepHaa 6 OK 02, OK 09
Pa3MHOKEHUSA IIpodeccHnoHAIBHO-OPUEHTHPOBAHHOE COIEPKAHUE
OPraHu3MoB @opMbl  pa3MHOXKEHMSI  OpraHu3MoB. becnonoe U 1OJIOBOE 2

Pa3sMHOIKCHHC. BI/II[BI Oecrnosoro Pa3MHOKCHHA: IIPOCTOC OCJICHHC
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HaJIBOC, ITIOYKOBAHHC, Pa3MHOKCHHUC CIIOpaMu, BCTCTATHUBHOC
Pa3MHOKCHHC, @paFMeHTaHI/IH, KJIOHUPOBAHUC.
[TonoBoe Pa3MHOKCHHC.

IIpakTHyeckoe 3aHsATHE

No 4. CpaBHeHue mpoiieccoB OECIOJIONO U MOJOBOTO PA3MHOXKECHUS.

Tema 2.3.
OHTorenes
JKHBOTHBIX U
yeJIoBeKa

Conepxkanue yueOHOro MaTepuaJia

(]

['ametorene3 y xuBOTHBIX. CriepmartoreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJETOK. OII0JA0TBOpEHUE U SMOPUOHAIBHOE PpPa3BUTHE
KUBOTHBIX.

[TapTeHorene3. OMOpuoreHes (Ha mnpumMepe JaHieTHuka). Craauu
sMmOpuorene3a. Poct u pasBuTHe XKHMBOTHBIX. IloCTAMOpHOHAIBHBIN
nepuof. [Ipsamoe u Henpsmoe pa3Butue. Pazputue ¢ metamopdosom vy,
0€CI03BOHOYHBIX 151 ITI03BOHOYHBIX KUBOTHBIX. Cragun
MOCTAIMOPHUOHAIBHOTO PA3BUTHS Y )KMBOTHBIX M UEJIOBEKA.

[Iepronbl OHTOreHE3a YENOBEKa. bHOTOTMYECKOE CTApEHUE U CMEPTh.
I'eponTosIOTHS.

IIpakTHyeckoe 3ansaTHE:

No5. BbisiBneHMEe UM oOmnucaHWe IPOLECCOB CXOACTBA 3apOAbILIEH
YeJloBEKa M JPYIruX IO3BOHOYHBIX KAk  JOKa3aTelbCTBA  MX
HBOJIFOLIMOHHOT'O POJCTBA.

CamocrosiTeibHasi padora oOyuyawmuxcsi: «CtpoeHre u (QyHKIUH
opranu3Ma». Hamucanue pedepara, pazpaboTka MyJIbTUMEIUIHON
IIPE3CHTALUN.

OK 02, OK 04, OK
09

Tema 2.4.
Ounrorenes
pacreHui

Conepxkanue yueOHOro MmaTepuaJia

["amerodut u cnopodut. PasmMHOKEHNE U pa3BUTHE BOJOPOCIEH.
PasMHOXeHHE M pa3BUTHE CIOPOBBIX pacTeHui. Pa3MHOXXeHHE HU
pa3BuTHE CEMEHHBIX pacteHui. Poct. Ilepuoasl oHTOreHe3a pacTeHuM.

KKP

OK 02, OK 04, OK
09
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Tema 2.5.
OcHOBHbBIE
MOHATHS
TeHEeTHKH

Conepxkanue yueOHOro MmarepuaJia

['eHeTka Kak Hayka O HaCJEACTBEHHOCTH M HU3MEHYMBOCTH
oprann3mMoB. OCHOBHBIE T€HETHYECKHE MOHATUS U CHUMBOJBI. [eH.
I'enotun. ®eHotun. AJuUiebHbIE T€HBI. AJIbTEPHATUBHbBIC MPU3HAKHU.
JIOMUHAHTHBII W  PEUECCHUBHBIM MNpu3Haku. ['oMo3urora w
rerepo3urota. Yucras nunHus. [uOpuasl. OCHOBHBIE METOJIbI
TCHETUKU: THOPHUIIOJOTHYCCKUHN, ITUTOJOTUYECKHUE, MOJCKYIJISPHO-
T€HETHYCCKUE.

OK 02, OK 09

Tema 2.6.
3akoHOMEpHOCTH
HACJIeJOBaHUS

Copep:xxanune y4eOHOT0 MaTepuajia

(o]

3akoHOMepHOCTH  oOpa3oBaHus ramer. 3akoHbl [. Mennens:
Monorubpuanoe ckpemuBanue. [lpaBuino AOMHUHHpOBaHHS. 3aKOH|
eIMHO00pa3usi MEePBOro MOKOJEHHUS. 3aKOH PACHICTUICHUS MPU3HAKOB.
[{uTonornyeckue OCHOBHI MOHOTHOPHIHOTO CKpemmBaHus. [umnoresa
YUCTOTHI TraMeT. AHalIu3upylomee CcKpemuBanue. JurubpumHoe
CKpelllMBaHue. 3aKOH HE3aBUCUMOIO HACJEAOBAaHUS IPU3HAKOB.
[TonurubpuiHOE HACIIETIOBAHUE U €TI0 3aKOHOMEPHOCTH.

IIpogeccuoHAIBLHO-0PUEHTUPOBAHHOE COAEPKAHUE IPAKTUYECKOI0
3aHATHA:

No6. Pemienue 3amau Ha ONpeEESICHUE BEPOATHOCTH BO3HUKHOBEHUS
HACJICJICTBEHHBIX TPU3HAKOB MPU MOHO-, 1U-, MOJUTHOPUIHOM H
QHAJIM3UPYIOIIEM  CKpPCIIMBAaHMM Yy  4YEJOBEKAa,  COCTaBJICHHUE
TEHOTUIMUYECKUX CXEMCKPEIMBAHUA.

OK 02, OK 04, OK
09

Tema 2.7.
B3aumopaeiicTrBue
r€HOB

ConeprxkaHue y4eGHOT0 MaTepHasia

['eHoTun Kak nenoctHas cucteMa. MHOXECTBEHHOE JEHUCTBUE T'€HOB Y
yenoBeka. [lmenorponus. MHOKECTBEHHBIN aJuIen3M. B3aumonencTeue
aJUIeNIbHBIX T€HOB y 4YenoBeka. KomomuHupoBanuwe. BiammoneiicTBue
HEaJUIENIbHBIX TE€HOB Yy 4YeJjoBeKa. KOMIIEMEHTapHOCThb. ONHUCTa3.
ITonumepus.

N

IIpogeccHOHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHME NPAKTHYECKOE

OK 01, OK 02, OK
09
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3aHATHC:

Neo7. Pemenue 3a1a49 Ha OIIPCACIICHUC BCPOATHOCTHU BO3HHUKHOBCHUSA
HaCJICACTBCHHBIX IIPHU3HAKOB IIPHU PA3JIMYHBIX THUIIAX BSaHMOHeﬁCTBHH
I'CHOB Yy 4YCJIOBCKA, COCTABJICHUC I'CHOTHUIIMYCCKHUX CXCM CKPCHINBAHUI.

Tema 2.8. Conep:kanue yueGHOr0 MaTepuaa OK 01, OK 02, OK
CuenieHHoe 3akonsl T. Moprana. CueruieHHOE HaclieIOBaHUE T'€HOB, HAPYIICHUE 09
HacJe10BaHue crerieHns. XpoMOCOMHas TEOPHS HACIEICTBEHHOCTH. | eHeTHIeCKOE
NPU3HAKOB KAPTHPOBAaHUE XPOMOCOM. MCIONB30BaHME KPOCCHHIOBEpA IS
COCTABIIEHHS T€HETUYECKHMX KapPT XPOMOCOM.
IpodeccnoHaILHO-OPHEHTHPOBAHHOE COEP/KAHNE MPAKTHYECKOIO
3aHATHS:
No8. Pemienue 3amad Ha omnpeneneHUue BEPOSITHOCTH BO3HUKHOBEHUS
HACIEACTBEHHBIX NPHM3HAKOB IIPU CLEIUIEHHOM HACJIENOBAHUH Y
YENIOBEKA, COCTABJIEHUE TEHOTUIIMYECKHMX CXEM CKPELIUBAHUS.
Tema 2.9. Conep:xanue yue0HOro MaTepuaia OK 01, OK 02, OK

I'eHeTnka nmoJja

XPpOMOCOMHBIN MEXAHU3M ONPENEIICHHS M0Ja. AYTOCOMBI U TIOJIOBBIE
XPOMOCOMBI. ['OMOTramMeTHbI M reTeporaMeTHslii mon. I'eneTnueckas
CTPYKTypa TIOJIOBBIX  XpOMOCOM. HacimenoBanue  IIpU3HAKOB,
CLCIUICHHBIX C IIOJIOM.

09

Tema 2.10.
I'eneTuka
YyeJI0BeKAa

Conepxkanue yueOHOro MaTepuaJia

Kapuortunn 4enoBeka. MeToabsl U3y4YeHUsI TE€HETUKM YEJIOBEKA:
reHEeaJIOTUYECKUi, OJIM3HEIOBBIH, LIUTOTEHETUYECKUM,
OMOXUMHUYECKUM, MOMYJISIUOHHO-CTaTUCTHYeCKuil. HacnencrBeHHbie
3a00JIEBaHHUS YEJIOBEKA.

['enHple W XpoMOCOMHBIE  OOJie3HM  4eyoBeka. bone3snu ¢
HACJICJICTBEHHON MPEApaCcloNOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOU
TCHETUKHU B MPEJAOTBPAIICHUHN U JICUCHUH T€HETUYECKUX 3a00JeBaHUM
YyeJIoBeKa.

IIpakTHYecKkoe 3aHATHE

OK 01, OK 02, OK
09
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Ne9. Pemenue 3aa49 Ha OIIpCACJICHHUC BCPOATHOCTHU BO3HHKHOBCHUA
HaCJICACTBCHHBIX IIPU3HAKOB, HCIIOJIb3Y MCTO/bI I'CHCTHKMU,
COCTAaBJICHUC I'CHOTHUITNYCCKHUX CXCM CKPCIIMBAHUA .

Tema 2.11.
3akoHOMepHOCTH
U3MEHYHUBOCTH

Conepxkanue yueOHOro MmarepuaJia

B3aumopeiicTBie TeHOTUTIA M Cpebl TpU (HOPMHUPOBAHUN (DEHOTHTIA.
N3MeHUnMBOCT TpU3HAKOB. KaueCTBEHHbIE W  KOJMYECTBEHHBIE
MPU3HAKU. Bunpr W3MEHYHNBOCTH: HACJICICTBCHHAA "
HEHACJIEJACTBEHHAs. 3AKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOU
m3menuunBoctu  (H.M.  BaBunoB). Moaudukanuonnas,  wiu
dbeHoTUnMuecKass U3MEHUUBOCTh. Posib cpenbl B MOAU(DUKAIIMOHHON
n3MeHunBocT. Hopma peakumu npuszHaka. BapuanmoHHbBIA psx U
BapuallMOHHasi  KpuBas.  XapaKTepucThka  MOAU(PUKAIIMOHHON
U3MEHYHUBOCTH. Hacnencreennasi, W T€HOTUIINYECKas
u3MeHunBocTh. KoMOuHaTMBHAasT W3MEHYMBOCTh. MyTalMOHHAS
M3MEHYMBOCTh. BUAbl MyTaluii: T€HHbIE, XPOMOCOMHBIE, TCHOMHBIE.
[IprurHBI BOSHUKHOBEHHS MYTAIUHN.

HpaKTI/I‘leCKOG 3aHATHC

No10. Ananu3 heHOTUNTMYECKON M3MEHYUBOCTH.

OK 01, OK 02
OK 04, OK 09

Tema 2.12.
Cegexaus
OpPraHu3MoB

Copaep:xanue y4eOHOT0 MaTepuajia

N

Cenekius Kak Hayka. MeToapl CENeKIIMOHHONW paboThl. I'eTepo3uc u
ero IIPUYUHBL. HckyccTBEHHBIN oT0op: MAaCCOBBIN 51
WHIWBUAYAJIbHBIA. OTambl KOMOWHAIMOHHOW cenekiuu. Copr,
1opoJa, ITaMM.

AJNITOPUTMBI  pElIEHUE 3aJa4 Ha OMNpPEACICHUE BO3MOKHOIO
BO3HHKHOBEHUS HACJEJICTBCHHBIX IPU3HAKOB IO CEJICKIINH,
COCTAaBJICHUE FT€HOTUITUYECKUX CXEM CKPEIIMBAHUSA.

OK 01, OK 02, OK
09

Paznea 3. Teopusi 3BoJIonun

Tema 3.1.
HUcropust

Copep:xxanne y4eOHOT0 MaTepuasia

ITepBbie ABOJIIOIIUOHHBIC KOHIIEMIUHU. I'pagyanuctuueckas

OK 02, OK 04, OK
09
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IBOJTIOLHOHHOIO
yuyeHust

sBomtonronHas konuenmuss JK.b. Jlamapka. [IBmkymiue CHIIbI
somoruu. Kpearmmonuam u  tpanchopmusm. Cucremaruka K.
JlunnHes u e€ 3HayeHue st GOPMUPOBAHUS UIEH SBOJIOLUU
[Ipennoceulku BO3HUKHOBEHUS JapBUHHU3MA. OBOJIIOLUA BHUAOB B
MIPUPOJIE.

boprba 3a cymectBoBanue. EcrectBeHHbIt 0TOOp. [luBepreHuus
NPU3HAKOB M BHJI000pa30BaHUE. OCHOBHBIE  TOJIOKEHUS
cuHteTuueckoil teopuu sBosonuu (CTI). Posb 3BOIIOLMOHHON
TeOpUHu B (HOPMUPOBAHUM HAYYHON KApPTUHBI MUPA.

Tema 3.2.
MuKpo3B0JIIOLUA

Copep:xanue y4eOHOT0 MaTepuajia

MUKpPO3BOJIIOIMS M MaKpOABOIIOLUS KaK ATallbl 3BOJIIOIMOHHOTO
nporecca. ['€HeTMYeckrue OCHOBBI  3BOJIOIMU. Myrtammuu
KOMOMHAIIMM KAk dJJEMEHTapHBI SBOJIOIMOHHBIN  MaTepHal.
[Tomynsinus Kak 37€MEHTAapHAs €UHULIA 3BOJIIOLUN. JIBUKYIIINE CUITBI
(pakTopsl) sBOMIONMK. MyTarMOHHBIA TPOIECC W KOMOMHATHBHAS
W3MEHYHUBOCTh. Murparus. M3onamust momymsiiuid: reorpaduyeckast
(mpocTpaHCTBEHHAs), Ounonornyeckas (penpoayKTUBHAs).
EcrectBenHbIil 0T00p — Hampapistomuii haktop 3Bosronuu. bopboa
3a CYIIECTBOBAaHME KaK MEXaHU3M JIEUCTBUS €CTECTBEHHOIO0 0TOOpa B
MOMYJISIUSX.

Bun wu ero xpurepun (mpusHaku). BupooOpazoBanue Kak
pe3yabTaT MUKPOIBOJIIOLIHH.

N

OK 02, OK 09

Tema 3.3.
Maxkpo3BoJirouust

Conepxkanue yueOHOro MaTepuaJia

Maxkpoasomtonusi. @opMbl 1 OCHOBHBIE HAMPABIICHUS MaKpOIBOJIIOIUY
(A.H. CesepuoB). Ilytu noctmxeHus OHOJOTHMYECKOTO Iporpecca:
apoMopdo3, uaroananTaius, oomas aereHepanvs. MeToabl u3ydeHus)
MaKpO3BOIIOIUH.

3akoH  3apopsimieBoro  cxoiactBa  (3akon K. bopa).
buorenernueckuii 3akoH (O. I['ekkenp, ®. Mromnep). OGmue

OK 02, OK 09
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3aKOHOMEPHOCTH (TpaBUJIa) BOJIIOIIHH.

Tema 3.4.
Bo3uukHoBenue u
pa3sBUTHE KU3HU

Copaep:xxanmne y4eOHOTO MaTepuaja

['unortessl u TCOPHUH BOZHUKHOBCHHUA JKU3HH HA 3emie: KpCalluOHU3M,
CaMOIIPOU3BOJIBHOC (CHOHTaHHOG) 3aPOKICHUC, CTAaOUOHApPHOC

OK 02, OK 04, OK
09

Ha3emuie COCTOSIHHE, TTaHCTIepMusi, Onomos3. Hayamo opranndeckoi SBOIOIHH.

[losiBneHue mNepBBIX KIETOK. ODBOJIOLMS METadb0IM3Ma. DBOJIIOLUS

nepBeIX KieTok. I[Ipokapuotel u 3ykapuothl. IIponcxoxneHue

MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX LapCTB

AYKapHOT.

OCHOBHBIE YEpTHI 3BOJIOLMH PACTUTENBLHOTO MHpa. OCHOBHBIE

4epThI 3BOJIIOLUHKUBOTHOTO MUPA.
Tema 3.5. Cojep:kanue yueOHOTo MaTepHaia OK 02, OK 04, OK
IIpoucxo:kaenne | AHTpomosjorus — Hayka O 4esoBeke. CHUCTEMaTHYECKOE IOJIOKEHUE 09
YyeJIOBEeKa — yesioBeKka. CXOACTBO 4YEJIOBEKA € KUBOTHBIMHU. OTIMYHUS YeJIOBEKAa OT
AHTPOIIOTeHe3 KUBOTHBIX. IIpsIMOXOXJI€HME M KOMIUIEKC CBA3aHHBIX C HUM

IIpU3HAaKoOB. Pa3BuTue TOJIOBHONO MO3ra W BTOPOW CUTHAJIBHOMU
cucteMbl. COOTHOIIEHWE OMOJIOTUYECKUX U COUMAJIbHBIX (DAKTOPOB B
aHTPOIOTEHE3E.

OCHOBHBIE CTaIUM AHTPONOreHe3a. J[pUONnUTeKn — MPEeaKu YeJoBeKa

U 4YeloBeKooOpa3HbIX 00e3bsH. IIpoToanTpon — mnpeaecTBEHHUK

4yejaoBeKa. ApXaHTpon — JApeBHeWmmi denoBek. [lameoanTponm —

JIPEBHUM YEJIOBEK.

HeoanTpom —  4YeloBEK  COBPEMEHHOTO  THMA.  JBOJIOLHS

coBpeMeHHOro uejoBeka. YenoBeueckue pacbl. OCHOBHbBIE OOJbIINE

pachl: eBponieouiHasi  (eBpas3uiickas), HETPO-aBCTPAIOUTHAS

(3KBaTOpHUabHAs ), MOHTOJIOMAHAS (a3UAaTCKO- aMepUKaHcKas). Bpems

Y MECTO BO3HMKHOBEHUS YEJIOBEUYECKUX pac. ENMHCTBO 4enoBeUYEeCKUX

pac.

HpaKanecxoe 3aHATHE
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Nell. Bpemss u myTd paccelneHusi 4YejIOBeKa MO TIUIAHETE.
[Tpucnoco6yieHne yenoBeka K pa3HbIM YCIOBUSIM CPEJIbI.

Pa3nen 4. Dxosorus

Tema 4.1. Cojep:kanue yueOHOro MaTepHaia OK 01, OK 07
JdkoJornyeckue | Cpeasl oOWTaHWsS  OpPraHU3MOB:  BOJAHAs, HA3€MHO-BO3AYIIHASA,
(axTops! U cpeabl| TTOYBCHHAS, BHYTPpHOpPraHU3MEeHHAS. DU3HKO-XUMHYECKHE 0COOCHHOCTH
JKM3HU cpen ooutanus opraHu3moB. IIpucnocoOneHuss opranu3mMoB K KU3HHU B

pa3zsubix cpenax. Ilonstue skosornyeckoro akrtopa. Knaccudukanms

skonorudeckux ¢akropos. IIpaBuno munumyma lO. JIubGuxa. 3akoH

tosnepantHocT B. llendopna.
Tema 4.2. Cojep:kanue yueOHOTo MaTepHaia OK 01, OK 02
Honynsimus, DKOJIOTUYECKasi XapaKTePUCTUKA BUJIA U TOMYJISIIIUU. DKOJOTHYECKas OK 07, OK 09
coo01ecTBa, HUIIA  BUJA.  OKOJOTMYECKHE  XapaKTEPUCTHKH  MOMYJISLIUH.
IKOCUCTEMBI CoobOmiectBa U 3kocucTeMbl. buorieHo3 u ero crpykrypa (B.H.

CykaueB). Csizu Mexay opraHuzmMamMu B OuorieHo3e. CTpYKTypHbIE

KOMIIOHEHTHI JKOCHUCTEMBI: MPOIYICHTHI, KOHCYMEHTBHI, PEIYyIEHTHI.

KpyroBopot BemiecTB M MOTOK 3HEPrUU B 3KocHucTeme. Tpoduueckue

YPOBHHU. AHTPOIIOTE€HHBIE JKOCHCTEMBI. ATpOdKOCHCTEMBL. OTinnuus

arpo’KOCUCTEM OT OHOreoleHo30B. YpOoskocuctembl. (OCHOBHBIC

KOMITOHEHTHI YPOOIKOCUCTEM.

IIpakTH4eckoe 3aHsITHE

Nel2. Tpoduueckue nenu u cetu. OCHOBHBIE MMOKA3ATEIH IKOCUCTEMBI.

DKOJIOTUYECKHUE MUPAMUIBI YUCE.
Tema 4.3. Conep:kanue y4e0HOr0 MaTepHaJia OK 01, OK 02,
buocdepa - buocdepa — xuBas obGonouka 3emiu. PasBuTue mnpencraBieHUd o OK 07, OK 09
rj00aJbHas ouochepe B Tpymax B.U. Bepnanckoro. Ob6mactu Ouochepsl u eé
IKOJIOTHYecKasi cocTaB. JKupoe BeriecTBo Ouocdepsl U ero PyHKIUU
cucremMa 3akoHOMEpHOCTH cyIiecTBoBaHUs 6uochepnl. OcodbeHHocTr duochepsl

KakK ri00albHON SKOCHCTEMBI. JIMHaMuYeckoe paBHOBeCHe B Onocdepe.
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PutmuunocTs sBieHuit B Ouocdepe. KpyroBopoTsl BemiecTts u
OMOreOXMMUYECKHUE IIUKIIBI.

['mobGanbHbIE AKOJOTMYECKUE MPOOJIEMbl COBPEMEHHOCTH U MYTH HX
penieHus.

Tema 4.4. Coaep:xanue y4eOHOr0 MaTepuaJia OK 01, OK 02
Bausinue AHTpONOreHHble BO3JAEHCTBUS Ha Ouocdepy. 3arps3HeHUss Kak BUJ OK 04, OK 07, OK
AHTPONOTeHHBIX | AHTPONOTEHHOTO BO3JICHCTBUS (XuMHyeckoe, ¢dusnueckoe, 09
(dpakTopoB Ha OMOJIOTMYECKOe,  OTXOJbl  MPOU3BOJACTBA W  MOTpeOJEHUs).
ouochepy AHTpOIIOTeHHBbIE BO3JeHCTBUSI Ha arMmocdepy. BozzaeiictBus Ha

ruapocdepy (3arps3HEHHsT W WX MCTOYHUKH, HCTOIIEHUS BOJ).

BozneiictBust Ha nwmrocdepy (merpamanmsi IMOYBBI, BO3JEHCTBHUE Ha

TOpHBIE  TIOpOJa, Heapa). AHTPOINOIE€HHbIE  BO3ACHCTBUSA  Ha

onotuyeckue cooOmiecTBa (Jieca W pacTUTENbHBIE COOOIIECTBA,

YKUBOTHBIA MHUP).

IIpogeccHoHAIBHO-OPHEHTHPOBAHHOE NIPAKTHYECKOE 3aHATHE:

Nel3. Pemenne mpakTUKO-OPMEHTHPOBAHHBIX PACUYETHBIX 3aJaHUM IO

COXPaHEHUIO MPUPOAHBIX PECYPCOB.
Tema 4.5. Cogep:kanue yueOHOTo MaTepHaia OK 02, OK 04
Bausinue 3m0poBee U €ro cocraBistompe. DakTophbl, IMOJOKHUTEIBHO U OK 07, OK 09
COLHAJIBHO- OTPULIATENBHO BIMSIOLIME HAa OpraHU3M 4eJoBeka. BpenHbie
IKOJIOTMYECKUX NPUBBIYKHU: MOCIEACTBUS U npoduiaktuka. [Ipobiema TeXHOTEHHBIX
(pakTopoB Ha BO3JICHCTBUI Ha 3/J0pPOBbE YEJIOBEKA (3JIEKTPOMArHUTHBIE ITOJI,
3[10pPOBbeE OBITOBAsE XUMHUS, U3OBITOYHBIC IIIYMBI, pagualvs U T.M.). AJanTtanus
YyeJIOBEeKa OpraHu3Ma 4yesioBeka K (hakTopaM OKpY Karolen cpebl.

3amuTHRIE ~ MEXaHW3MBI ~ OpraHuW3Ma  4YeloBeKa. 3J0pOBbE |
paboTOCTTIOCOOHOCTD.

JlaboparopHas pabora:
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Ne4. Bnusinre abnotrdeckux (pakTopoB Ha YeJIOBEKa.

N

Tema 5.1. Coaep:kaHue yueOHOTo MaTepHaia 4 OK 01, OK 02
buorexHosoruu B | bruotexHomorusi Kak Hayka u nmpou3BoiIcTBO. OCHOBHbBIE HAIPABJICHUS 2 OK 04, OK 09
JKU3HH KAXKI0r0 COBpPEMEHHOU OMOTEeXHOJIOTHU. MeToasl O6noTexHOI0oTHH. OOBEKTHI

OMOTEXHOJIOTHMH. OTHKA OHOTEXHOJOIHYECKHMX M TI'€HETHYECKHX

skcnepuMeHToB. [IpaBuna moucka W aHamu3a OMOAKOJIOTUYECKOU

uH(pOpMAIMM W3 pa3IMYHBIX MCTOYHUKOB (HaydyHass M y4deOHO-

Hay4yHasi JIMTEpaTrypa, CpeACTBa MAacCOBOM uWHQOpMaINKM, CETh

Wurepner u npyrue). KKP.

IIpodeccnoHATLHO-OPUEHTHPOBAHHOE NIPAKTHYECKOE 3aHATHE:

Nel4. Keiicel Ha ananu3 wHGOpPMAIMKM O HAYYHBIX JOCTHKCHUSX B 2

00JJacCTU  TCHETUYECKUX TEXHOJIOTHH, KJICTOYHOH HHKCHEPHH,

[MMIIEBLIX  OMOTEXHOJOTMH. 3ammra  Kelica: [IPEACTABIICHUE

pe3yJIbTaTOB PEIICHUs KEUCOB (BBICTYIICHUE C MPE3EHTALUEH ).

Tema 5.2.1. BHOTEXHOJOrMH B MeIUIIMHE
Tema 5.2.1. Cojep:kaHue yueOHOro MaTepHaia 2 OK 01, OK 09
buorexnosorum B | [lpakTuyeckoe 3aHsiTue OK 04
MeJIUIMHE U Nel5. PazButre OMOTEeXHOIOTHI B 00J1aCTH MEAUITMHBI U IPUMEHEHUE 2
bapmanun UX B )KU3HU YEJIOBEKA.

Pazngen 6. Buoskogornueckne uccjaeq0BaHUA
Tema 6.1. Cojep:kaHue yueOHOro MaTepHaia 8 OK 01, OK 02
OcHOBHBIE Hayunsiit Mmetoa. MeToapl OMOAKOJIOTUUECKUX UCCIEOBAHUMN: TIOJICBBIE, 2 OK 04, OK 07, OK
MeTOAbI Ja00paToOpHBIE, HSKCIIEPUMEHTAIbHbIE. MOHUTOPUHT  OKpYXKaIOIIEH 09
OMO3KOJIOTHYEeCKH | CPEeJIbl: JIOKAJIbHBIN, pETHOHAIBHBIN U TI100aTbHBIH.
X HCCJIeJOBAHUMA

CamocrositenbHast padora oOyyamommxcsa: «bHO’KOIOrHYECKUE 4

uccienoBanus». Hamucanue pedepara, paspaboTka MyJIbTHUMEIUHHON
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IMPC3CHTAINU.

JInddepeHnMpoBaHHDI 3a4ueT 2
KoncyabTanum 4
Hroro 144
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3. YCJI0OBUSA PEAJINBALIMUA ITPOT'PAMMBI INCHUTIJIMHBI

3.1. TpeboBaHMsI K MUHMMAJILHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecreYeHH 0

Peanuzanust mporpaMMbl TUCIMILIMHBI TpeOyeT HaTu4Ks yuyeOHoro kabunera «buomgorum
O6opynoBaHue yuyeOHOTro KaOUHeTa:

- IOCAJI0YHBIE MECTa M0 KOJIUYECTBY 00yJaronuxcs;

- paboyee MeCTO IpernoiaBaTers;

- IEMOHCTPALIMOHHBIN CTOJ;

- KOMIUIEKT Y4€OHO-METOANYECKUX TOCOOU M0 OMO0I0oTUH (TaOJIHIIbI, SJIEKTPOHHbBIE TTOCOOUS, TEJIIEBU30D)
- nabopatopHoe 000pyI0BaHUE (MUKPOCKOI U MUKponpenapartsl, Moaens JJHK, repbapuit)
bubnnoTeuHbIil 3IeKTPOHHBIA YUTAIBHBIN 3aJ1 C IOCTYIOM K 3JIEKTPOHHBIM pecypcam OMOIUOTEK CTPaHbI U MUPA.
O6opy10BaHHE MAacTEPCKOM M pabOUnUX MECT MaCTEPCKOM:

Hanmnune Mmactepckux u jabopaTopuii He TpeOyeTCsl.

3.2. [lepevyeHb y4eOHO-METOAUYECKOM JIUTEPATYPbI

3.2.1 OcHOBHBIE 3JICKTPOHHBIEC U31aHUA

benses J[.K. buonorus. O6mas 6uonorus. 10-11 knaccer [Tekct]: yueb. anga obmieoOpa3oBaT. yupeKAeHU: 0a30BbIi
ypoBenb / [JI.K. bensies, [1.M. bopoaun, H.H Boponuios u ap.] nox pea. J.K. bensera, I'.M. Jlpimmuiia; Poc. akaza. Hayk, Poc.
akaja. oopazoBanus, u3a-Bo «lIpocsemenuey. - 10-e uza. - M.: Ilpocsemenue, 2020 - 304 < wi. - (AkaieMUYECKUM IKOJbHBIN
Y4E€OHUK).

[Taceunuk B.B., Kamenckuit A.A., PyouoB A.M. u ap. /Ilox pen. [laceunuka B.B.//buonorus (6a30Bblit ypoBenb) 10 kiacc
— AO «M3parenscTBO «IIpocBemenue»y, 2022r-.223c.

[Taceunuk B.B., Kamenckuit A.A., PyouoB A.M. u np. /Ilox pex. [Taceunnka B.B.//buonorus (6a30Bbiit ypoBens) 11 kiacc
— AO «M3natensctBo «IIpocsemenne»y, 2022r- 320c.

3.2.2 JlonoJHUTEIbHbIE HCTOYHHKH
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Oo6yxos, /. K. buonorusi: kinetku U TkaHu: ydeOHOe mocobue ansi cpeanero npodeccuonaibHoro oopazosanus / . K.
Oo6yxos, B. H. KupuienkoBa. — 3-e u3a., nepepad, u gon. — Mocksa: U3narensctBo FOpaiit, 2020. — 358 c.

buonorus. 10-11 kmace (yriyOsieHHBINM YpOBEHB): YUeOHUK JUIsl cpeaHero oomiero oopasosanus / B. H. Speirun [u ap.];
noj obmielt pexakuueit B. H. Speiruna. — 2-e uzn. — Mocksa: U3narensctBo FOpaiit, 2022.

buonorust nis npodeccuit 1 crenuanbHOCTE TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO Mpoduiiel: Y4eOHHK JUIsl CTY/I.
yapexJIeHuit cpe. mpod. odpazoBanusi / B. M.

Koncrantunos, A. I'. PeszanoB, O. E. ®daneeBa; mon pea. B. M. KoncrantunoBa. — M.: M3narenbCckuil LEHTP
«Axamemusi», 2016/ — 336 c.

IlepeyeHb MHPOPMALMOHHBIX TEXHOJOITHMH, MCMOJb3YEeMbIX MPH OCYIIECTBJICHUH 00Pa30BaTEJbLHOI0 mMpouecca 1o
AMCHUILUINHE, BKJIIOYAs MepeYeHb NMPOrpaMMHOro odecneyeHusi, NpodeccuioHalbHbIX 023 JAHHBIX U MH(POPMAMOHHBIX
pecypcoB cetu UHTEpHET

Ne HaumMmenoBanue

/11

1.  (Omepammonnas cuctema Microsoft Windows

2.  JluneH3noHHOE MpOrpaMMHOE oOecriedyeHue 1 0a3bl JaHHBIX:
Microsoft WINHOME 10 Russian Academic OLP ILicense Cybnunien3uonnsiii 1oroBop Ne 67307590 ot 31.08.2018
OeccpOUHbIN)

Google Chrome (CBoboano pacmpoctpansemoe I10),
AntuBupycHas nporpamma ESET Endpoind Security (munensus ESET NOD32 Smart Security Business Edition).

CIIC «I"apanT»: http://www.garant.ru/

DJ1eKTpOHHO-0MOIMoTeuHas cucrema FOpait https://urait.ru/

JIeKTpOHHO-0MbOMMoTeuHas cucreMa « KOHCyIbTaHT CTy/IeHTa»
https://www.studentlibrary.ru

6. ABTOMaTU3UPOBaHHAs CUCTEMa, Ha u1atgopme HHGOPMAIMOHHOM 000JI0UKH MopTaja
InStudy https://dist.fknz.ru/
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EnnHOe OKHO J0CTyIa K nHGOPMAaIMOHHBIM pecypcam: http://window.edu.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA ANCIHUIIJIMHBI « BUOJIOI' US1»

Oo0mas Tema/Paznen T oeHOYHBIX MePONPUATHH
KOMIIETCHIIHA
Pa3nea 1. Knerka — cTpyKTYpHO-(pYHKIMOHAJILHAS
eMHHIIA 5KHBOTO

OK 02 Tema Ne 1.1 buosnorus kak Hayka 3amonHeHne TabIHIIBI ¢ YKa3aHUEM METOJI0B MUKPOCKOITUPOBAHHS
C MX JOCTOMHCTBAMHU U HEIOCTATKaMH.
3anonHenne Tabauibl «BKiIaa y4eHbIX B pa3BUTHE OUOJIOTHI.

OK 02 Tema 1.2 O6mas XxapakTepuCTHKA KU3HU 3arosHeHHe CPaBHUTENBHON TaOIUIBI CXO/ICTBA U Pa3InIUA
JKUBOT'O M HEXKUBOTO.

OK 01 Tema 1.3 buonormyecku Baxuble xumuueckue | OpoHTaNbHBIN ONPOC.

OK 02 COCIMHEHMS [ToaroToBKa yCTHBIX COOOIIEHUI € TIPE3EHTAIINEH.

OK 04 Beimonnenne u 3ammra jgabopaTopHbIX paboT «OmpeneneHue
ButamuHa C B IpOAYKTax MUTAHUSI»
«[M'uapodunbHO — rupoOOHBIE CBOMCTBA JIMITHIOBY.

OK 01 Tema 1.4 CrpykrypHO-QyHKIIMOHAIbHAs | OueHuBaemMas IMCKyCCus IO BOIIPOCAM JIEKIIUH.

OK 02 XapaKTEPUCTHUKA KIETKU Pa3zpaboTka MeHTaIbHOM KapThl MO KiIacCU(UKAIMHN KIETOK U HX

OK 04 CTPOCHHMIO HAa IPO- M JYKAapUOTHYECKUX M IO LAPCTBAM B MUHU
rpynnax.
BrimonHenue u 3ammra 1adopatopHbX padboT: «CTpoeHHEe KIETKH
(pacTeHus, )KUBOTHBIE, TPHOBI) U KJIETOUYHbIE BKIIIOUEHUS (Kpaxmall,
KapOTUHOM/IbI, XJIOPOILJIACThI, XPOMOILIACTHI)».
[TpakTuyeckoe 3aHsTHE. llpeacraBieHue YCTHBIX COOOLIECHMHA C
Ipe3eHTalMel, MOATOTOBIEHHBIX I10 TEpPEeYHI0 HCTOYHMKOB,
PEKOMEHI0BAaHHBIX NPENOIaBATEIIEM.

OK 01 Tema 1.5 CrpykrypHO-QyHKIIMOHANBHBIE (akTopsl | DpoHTANBHBINA OIIPOC.

OK 02 HACJIEACTBEHHOCTH Pazpabotka rioccapus.

Pemienne 3agau Ha  ompenereHHWe  MOCJIEIOBATEIIbHOCTH
HYKJICOTHUJIOB, aMHHOKHUCIOT B HOPME M B ClIy4yae HU3MEHEHHS
nocaeaoBareabHoCcTH HykieoTuaoB JITHK.
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OK 01

Tema 1.6 IIporieccbl MaTpUYHOTO CHHTE3A

OpoHTaIBHBIN OIIPOC.

OK 02 Tect «lIponeccsl MaTpUYHOTO CUHTE3AY.
Pemienne  3agau  Ha  ompelesieHHE  MOCJIENOBaTEIbHOCTH
AMHHOKHCIIOT B MOJIEKYJIe OenKa .
Pemienne  3amayu Ha  ompeleNieHHME  MOCJIEOBaTEIbHOCTH
AMMHOKHMCIIOT B MoOJIeKyJe Oenka B ciy4ae HW3MEHEHHS
nocaeaoBareabHoCcTH HykiIeoTua0oB JIHK.

OK 02 Tema 1.7 Heknetounsie (hOpMBI KU3HH OpoHTaTBHBIN OIIPOC.

OK 04 [TonroroBka YCTHBIX COOOIIEHUI C Mpe3eHTauuell (BUpYCHbIE U
OakTepuanbHble 3a0oseBaHust. OOLMEe MPUHLUIBI UCIIOJIb30BAHUS
JIEKapCTBEHHBIX BEIIECTB. Ocobennoctu [IPUMEHEHHUS
AHTUOMOTHKOB).

OK 02 Tema 1.8 OOMmeH BeliecTB U mpeBpalleHrue 3Hepruu B | OpoHTATBHBINA ONpOC.

KJIETKE 3arosHEHNE CPaBHUTENBHOM TaOJIMIBl XapaKTEpPUCTHK THIIOB

00OMEHa BEIIECTB.

OK 02 Tema 1.9 )KuzHeHHBINM LUK KIETKUH. MuTo3. Melios. OO6cy>kaeHune Mo BoIpocam JeKIUH.

OK 04 Pa3paboTka J€HTHl BpeMEHH KU3HEHHOTO 1IMKJIIA.

Pa3nes 2. Ctpoenne u QyHKIIMHM OPraHU3Ma

OK 02 Tema 2.1 CtpoeHue opranuzma OrneHrBaemasi TUCKYCCHSI.

OK 04 Pa3zpaboTka MeHTanbHOW KapThl TKaHEH, OPraHOB M CHCTEM
OpraHOB OpPraHU3MOB (PacTEeHHUs, KUBOTHBIE, YEJIOBEK) C KPAaTKOU
XapaKTEePUCTUKON MX (PYHKIUH.

OK 02 Tema 2.2 ®opMbl pa3MHOXKEHUS OpPraHU3MOB @pOHTAIBHBIN OIIPOC.
3anonHeHne TaOJIUIBI ¢ KPAaTKOM XapaKTepUCTUKON M IpUMepaMu
($hopM pa3sMHOXKEHHS] OPTaHNU3MOB.

OK 02 Tema 2.3 OHTOrEHE3 pacTeHH, )KUBOTHBIX U yesloBeka | Pa3paboTka JIEHTBI BpPEeMEHHM C  XapaKTEPUCTUKOH  HTaloB

OK 04 OHTOr€HEe3a OTAEIBHOW IPYIIION KUBOTHBIX M YEJIOBEKA MO0 MHUKPO

rpyIIaM.
CocraBneHne KU3HEHHBIX IMKJIOB PACTEHMH 10  OTHAEIaM
(MOXOBH/IHBIE, XBOLICBU/HBIC, MaltOPOTHUKOBUHBIE,

T'OJIOCEMCHHBIC, HOKpI)ITOCGMeHHBIe).
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OK 02 Tema 2.4 OcHOBHBIE MOHATUSA T€HETUKU PazpaboTtka rioccapusi.
Tecr.

OK 02 Tema 2.5 3aKOHOMEpPHOCTH HACJIEI0BaHUS PazpaboTka rimoccapusi.

OK 04 @pOHTAIBHBIN OIPOC.
Tect 1o Bompocam JEKIUH.
Pemenne 3agau Ha oOmpeleNeHHE BEPOSITHOCTH BO3HHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB MPHU MOHO-, JTU-, TOJUTUOPUTIHOM H
aHAJIM3HUPYIOIIEM CKPEIIMBAHUM, COCTaBJICHHE T'€HOTUIHUYECKHUX
CXEM CKpeIIMBaHMUsI.

OK 01 Tewma 2.6 CuerieHHOE HACclIeI0BaHUE MPU3HAKOB Tecr.

OK 02 Pa3pabortka rioccapusi.
Pemenue 3amau Ha omnpezesieHUE BEPOATHOCTH HACIEACTBEHHBIX
NPU3HAKOB TMPU  CIEMJICHHOM  HAcleOBaHHUU, COCTaBJICHUE
TeHOTUITHMYECKUX CXEM CKPEIIMBAHMUS.

OK 01 Tewma 2.7 I'enetuka noina Tecr.

OK 02 PazpaboTtka rioccapusi.
Pemenne 3agady Ha ompeneneHue BEpPOSITHOCTH HACHEICTBEHHBIX
MIPU3HAKOB, CLEIJICHHBIX C MOJOM, COCTaBJICHHE I€HOTUINYECKHX
CXEM CKpEIIMBaHUS.

OK 01 Tema 2.8 3aKOHOMEPHOCTH U3MEHYMBOCTH Tecr.

OK 02 Pemenne 3aga4 Ha OIpeAelieHHE TUIIA MyTaluu I[P Ieperaye

OK 04 HACJICICTBEHHBIX MPU3HAKOB, COCTABJICHUE T€HOTUIIMYECKUX CXEM
CKpEIIMBAHMSL.

Pa3nen 3. Teopusi 3BoJIIOUNH

OK 02 Tema 3.1 MicTopust 5BOSIIOIIMOHHOTO YUCHHUS. ®poHTaTBHBIN OIPOC.

OK 04 MuUKpO3BOIMIOLUSA Pa3paboTka rioccapus TEpMHHOB.
Pa3paboTka JeHThl BpeMEHU Pa3BUTHUS SBOJIOLMOHHOIO YYEHUSI.

OK 02 Tema 3.2 MakposBomonus. Bo3HUKHOBEHME OnenuBaemast JUCKYCCHS: UCIIOJIb30BaHUE apryMEHTOB,

OK 04 pa3BUTHE )KU3HU Ha 3emiie OMOJIOrMYeCKON TEPMUHOJIOTUU U CUMBOJIMKH JJISI

JIOKa3aTelIbCcTBa POJACTBA OPraHU3MOB Pa3HbIX CHUCTEMATUYECKHX
TpYIIL.
Pa3paboTka JIeHThl BpeMEHU BOSHHUKHOBEHHSI U Pa3BUTHUS KU3HU Ha
3emie.
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OK 02

Tema 3.3 [Ipoucxox1eHUE YE€IOBEKA — AaHTPOIIOT'€HE?

OpoHTaIBHBIN OIIPOC.

OK 04 Pa3paboTka 1eHThl BpeMEHHN MPOUCXO0XK]ICHUS YEIOBEKa.
Pa3pen 4. Dxonorus

OK 01 Tema 4.1 Dxonoruyeckue HakTOpPhl U CPEIbI KUZHU TecT 10 KOJOTHYECKUM (PaKTOpaM U cpeliaM >KU3HU OPTaHU3MOB.

OK 02

OK 07

OK 01 Tema 4.2 TTonynsanwus, coo0O1ecTBa, SKOCUCTEMbI CocraBieHrue CXeM KpPyroBOpOTa BEIECTB, UCMHOJIb3Ysl MaTEepHUalIbl

OK 02 JIEKIIUH.

OK 07 Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN 10
MEPEHOCY BELIECTBA U SHEPTUU B
HKOCHCTEMax C COCTaBlieHHE TPOPHUUECKUX Ierned U NHUpamMui
OMOMacChl U YDHEPIHH.

OK 01 Tema 4.3 buochepa - rnobanbHas »skonoruueckas | OueHuBaeMas JUCKyccus. TecT.

OK 02 cucTema

OK 07

OK 01 Tema 4.4 Bnusaue anTpomoreHHbIX ¢akTopoB Ha | Tecrt.

OK 02 ouochepy [TpakTryeckas padora «OTXOABI IPOU3BOACTBAY.

OK 04

OK 07

OK 02 Tema 4.5 Bausaue  couumanbHO-3Kosnornyeckux | OneHuBaemast TUCKYCCHS.

OK 04 (hakTOpOB Ha 37]I0POBBE UETOBEKA Beinonnenue nabopaTopHoit paboThI:

OK 07 «YMcTBeHHas: pab0TOCTIOCOOHOCTBY.

Paspnen S. buoJiorusi B :KU3HH

OK 01 Tema 5.1 BUOTEXHOJIOTUH B )KU3HU Ka’KI0TO Bremmonnenue keiica Ha aHanu3 WHGOPMAIMM O Hay4YHBIX

OK 02 JIOCTHOKEHUSAX B 00JIACTH T€HETHYECKHX TEXHOJOTHM, KJICTOYHOM

OK 04 WH)XEHEpUH,  MUIIEBbIX  OmoTexHosoruit  (mo  rpymnmnam),
Mpe/ICTaBJICHHUE PE3YIbTATOB PEIICHUS
KEMCOB.
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PEIIEH3Us

Ha pabouyro mporpamMMmy y4eOHOH TUCIUTIIMHBI
OV /.13 «buonorus»
Jutst cienraibHOCTH 18.02.12 «TexHOIoTHS aHATHTHYECKOTO KOHTPOJISI XUMHUYECKHX
COEUHECHUN»
cpeomne20 npogheccuoHanbHo20 00pPaA308aHUs

Ha penensutro npeacrasiena paboyas nporpamma no aucuumiunae OY (.13 «buonorus»
s cnenuanbHOcTH  18.02.12  «TexHOnOrusT aHAIUTHYECKOTO KOHTPOJS XHMHYECKHX
COeIMHEHUH» 0a30BOr0 YpOBHS CpEIHEr0o INpOo(GEeCCHOHANTBHOrO 00pa3oBaHMs, KOTOpas
paspabotraHa Ha ocHOBe @enepalpHOr0 TIOCYAapCTBEHHOTO 00pa30BaTeNbHOrO CTaHIapTa
cpenHero obmero oOpa3oBaHHUS, YTBEP)KICHHOIO INpPHKa3oM MHUHHCTEpCcTBa 00pa3oBaHUS U
Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r. Ne 413 (3apeructpuponan 07.06.2012 r. Ne
24480), ¢ U3MEHEHUSIMHU, BHECEHHBIMH MPHKa30M MHHHCTEPCTBA MPOCBEINEHUsT PocCCHIiCKOM
@enepanun ot 12.08.2022 r. Ne 732 (3apeructpupoBat 12.09.2022 r. Ne70034), ®enepansHoit
o0pa3oBaTeNbHON INPOTPaMMBI CPEIHEro o0mero oOpa3oBaHHs, YTBEPXKACHHOM MPHKA30M
MmunncrepctBa mpocBemeHus Poccmiickoit @eneparmu ot 18.05.2023 1. Ne 371
(3apeructpuponas 12.07.2023 r. Ne 74228).

Pabouas nporpamma yueOno aucrmmmuael OY /1,13 «buonorusy» BKIIOYAET ClieIyOIIHe
pa3ziensl:

— [losicHUTENBHYIO 3aITUCKY;

— Iacnopt pabouyeii mporpamMMbl yueOHON AUCIUILTUHEL,

— CrpyKTypy U comepkaHue y4eOHO#H TUCIUILIHHEI,

— VYcnoBus peanu3anyy y4eOHOH TUCIUTLIAHEI,

— KoHTposb U O1IEHKY pe3yIbTaTOB OCBOSHHS Y4eOHOH TUCIUTUIAHBL.

B nacnopre mporpamMMbl cOpMYIHPOBAHBI LM W 3ada4dl OCBOCHHS IHCIHUILIHHEIL,
HalpaBjIeHHblE Ha OBJIAJeHHE OOydYarommMMmucs OOMUMH ©  IpOdEeCCHOHATBHBIME
KOMIICTEHITUSIMH.

B nosicHUTENbHON 3anucKe MPEICTaBICHO KPAaTKOE ONMUCAHUE TUCIHUIUIAHBIL, ONPEAeICHBI
OCHOBHBIE LIENH H3JIOKEHHS Kypca M 3aJadd, KOTOpPhIE TOJDKHBI OBITH PEUICHBI B IMPOIEcce
IpenoiaBaHus y4eOHOU JUCIUTUTHHEL.

Kaxe1it pa3zmen nporpamMMbl OTpaXkaeT TEMATHKY M BOIIPOCHI, O3BOJISIONLINE, B TIOJTHOM
o0beMe, M3yYUTh HEOOXOIWUMBIM TEOpEeTHYECKHM Marepual. IIpoBeleHHE IPAaKTHYECKHX
3aHATHH, TPETYCMOTPEHHBIX pabouell MmporpaMMmoH, MO3BOJSIOT 3aKPENHUTh TEOPETHUYECKHE
3HaHMs, IPHOOPETEHHBIE TPU H3YYCHUHU JTaHHOW AUCIMILTHHBL

CamocrosTenbHas paboTa CTYAEHTOB MOAPOOHO CIUIAHHpOBaHA W HalpaBlieHA Ha
(GopMHpOBaHHE M pa3BUTHE Y4eOHBIX YMEHHH W NPO(PECCHOHAIBHBIX HABHIKOB. ABTOPOM
IPEUIOKEHE] pa3IMYHbIE BapUAHTBHl CAaMOCTOSTEIBHOM JEATENbHOCTH CTYIACHTOB: MOArOTOBKA
MyJIbTHMEIUHHBIX NPE3CHTAIlMH, BBHIIOJHEHHWE PAcUETHBIX 3aJaHHil, MOATOTOBKA JOKIAI0B U
pedepatos.

C @menplo KOHTPOJIS 3HaHWM M YMEHHH CTYyIEHTOB 3aIUIAaHHPOBAHBI TEKYIIHE
KOHTPOJIbHBIE paOOTHI ¥ HTOTOBast aTTecTanus B GopMe auddepeHInpOBaHHOTO 3aYeTa.

PaspaGeTtannas nporpamva ygebuHo# mucuumiiabl OY 113 «Buoaorus» cooTBETCTBYET
TpeGoBanmsaM [IpOFpaMMBl MOATOTOBKH CIIEIHATHCTOB CPENHErO 3BEHa, | 0CYIapCTBEHHOIO
00pa30BaTENBFHOTO CTaHAAPTa K PEKOMEHIYETCs ISl HCIIOIb30BaHUS B YUeOHOM IIPOIIECCE.
Penienzenr: [Tonnasckast E.®., mpenogasatens [ BIIOY
«JloHE KU TEXHUKYM IPOMBUEASHHON aBTOMATHKU
uM.A.B.3axapyeHko», crg :, i
KBATU(DUKAITUOHHOH! K3

[Toamuce 3aBCpPCHA CT. MHCIIEKTOPOM OT/EIa KaIpOB: /}; 4




