MMHUCTEPCTBO OBPA30BAHUS 1 HAYKH JOHELIKOM HAPOJTHOM PECITY BJIMKU
I'OCYIAPCTBEHHOE BIO/’KETHOE ITPOOECCHUOHAJIBHOE OBPA3OBATEJIbHOE YUPEXIEHUE
«JOHELUKNU TEXHUKYM XUMHWYECKHNUX TEXHOJIOI'MU 1 ®APMALIN»

COI''TACOBAHO YTBEPXJIAIO

3aM. mupekTopa 1.0. IUPEKTOPA TEXHUKYMa
A.B.JIykamyk H.1O.boiikus

« » 2023 r. « » 2023r.

PABOYAS TIPOTPAMMA YUEBHOM JTUCHUILJIMHBI
OY .13 BUOJIOTI'us1

s cnienuanbHOCTH 18.02.12 «TexHoJI0rrs aHaTUTUYECKOTO KOHTPOJISI XUMHUYECKUX COSTUHEHUI

2023 r.



[Iporpamma yueOnHOM mucrmmummabl OV /(.13 buomorus paspaborana Ha ocHOBe DenepaabHOTO TOCYAapCTBEHHOTO
00pa30BaTENIbHOIO CTaHAApTa CpPEIHEro oOIero oOpa3oBaHUs, YTBEP)KIEHHOIO MpPUKAa30oM MuHHCTEpCTBa O00pa3oBaHUS W HAyKHU
Poccuiickoit ®enepauuu ot 17 masg 2012 r. Ne 413 (3apeructpupoBan 07.06.2012 r. Ne 24480), ¢ u3MEHEHUSIMHU, BHECEHHBIMH MTPUKA30M
MunucrepctBa npocsemienust Poccuiickoit @eaepannu ot 12.08.2022 1. Ne 732 (3apeructpupoBan 12.09.2022 r. Ne70034), OenepanbHoii
00pa3oBaTeNbHOM MPOrPaMMBbI CPEIHETO O00IIero oOpa3oBaHUs, YTBEPXKACHHOW MpukazoM MuHHCTEpCTBa MpocBelieHus Poccuiickoi
®enepanmn ot 18.05.2023 r. Ne 371 (3apeructpupoan 12.07.2023 1. No 74228)

Opranuzanus-pa3padoTyuk: JJoHEKH TEXHUKYM XUMUYECKUX TEXHOJIOTHI U (apMaliuu

Pa3paborunk:

Hesuenko W.B., TBIIOY «J/loHenkuii TEXHUKYM XUMHUYECKHX TEXHOJOTHH U (dapManum», CHEHUATUCT BTOPOW KBaTM(PUKAITMOHHON
KaTeropuH.

Penenzeurnr:

[TormaBckass E.®., npenogaBarens ['BIIOY «JloHenkuii TEXHUKYM NPOMBIILICHHOW aBTOMaTWKA WUM.A.B.3axapueHko», cnenuanucT
BbICIIEH KBATM(PUKAMOHHON KaTErOpUH.

I'omonepoBa N.U., I'BIIOY «/loHenkuii TEXHUKYM XUMHUYECKUX TEXHOJOTUH M (apMaiidu», CICIHAINCT BBICIICH KBaTU(PUKAIIMOHHON
KATErOpHUH.

OnoOpeHa UKIOBOM KOMHCCHEHN 00111e00pa30BaTeNbHBIX U COIIMATbHO-TYMAaHUTAPHBIX JUCITUTIINH:
ITpoToxom Ne OT « » 2023 r.
[Ipeacenarens HMKIOBOM KOMUCCUA Maiiopenko T.H.

Pabouas nporpamma nepeytBepxkaeHa Ha 20 /20 y4ueOHBIHA roa

[Tpotokon Ne 3ace/laHus [IUKIOBOW KOMUCCHH OT « » 20 T
B nmporpammy BHecCEeHBI I0MOTHEHUS U U3MeHeHus (cM. [lpunoxenue , CTp. )
[Ipencenarens NUKIOBON KOMUCCHUH Maiiopenko T.H.

PaGouas mporpamma nepeytBepkaena Ha 20 /20 y4eOHBIN TOJ

ITpotokon Ne 3ace/laHus [IUKIOBOM KOMUCCHH OT « » 20 1.
B nporpammy BHEceHBI A0NIONHEHUs U U3MeHeHus (cM. [Ipunoxenune , CTP. )
[Ipencenarens NUKIOBONM KOMUCCHUH Maiiopenko T.H.
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IHHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma obmeoOpa3zoBarenbHoit  yueOHoM guctuminabl OYJI.13 buosoruss mnpemHasHadeHa il W3Y4YeHUs] B
npoeccoHaTbHBIX 00pa30BaTEIbHBIX YUPEKACHUAX, PEATU3YIOMUX MPOrpaMMy CPEIHEro o0Imero oopa3oBaHUs B Mpeaeiaax
[ITICC3 na 6a3e 0CHOBHOTO 00IIETO 00pa30BaHUSI.

B mporpammy BKITIOUEHO COJEp)KaHKE, HAlpaBIeHHOEe Ha (DOPMUPOBAHHUE Y CTYICHTOB KOMITCTCHIIMMA, HEOOXOIUMBIX IS
kauecTBeHHOTO ocBoeHus nporpamm [ITICC3 Ha 6a3e ocHOBHOro 00111eT0 00pa30BaHU.

Conepxanue nporpammbl OV J1.13 bronorus HanpaBieHO Ha JOCTHKEHUE CIEAYIONIUX yeell u 3a0ay:

Heab — gopmupoBanue y oOy4arolmMXcsi CUCTEMbl 3HAHUN O Pa3IUYHBIX YPOBHSIX >KM3HU CO 3HAHUEM COBPEMEHHBIX
NPEJICTABJICHUH O KMBOW MPUPOJIC, HABBIKOB 110 MPOBEACHUIO OMOJIOTMYESCKUX MCCIICIOBAHUN C COOJIFOJICHHI 3TUYECKHX HOPM,
apryMeHTHUPOBAHHOMN JIMYHOCTHOM MO3UIIMYU IO OEPEKHOMY OTHOIICHHUIO K OKPY>KaIoIIel cpene.

3axaun:

° [Monydyenue GpyHIaMeHTAIbHBIX 3HAHUN 0 Onosornueckux cucremax (Knerka, Opranusm, [onymsiwust, Bua, Dkocuctema);
UCTOPUU PA3BUTHUS COBPEMEHHBIX MPEJCTaBICHUN O KUBOW MPHUPOJIE, BHIIAIOIMIMUXCA OTKPHITHIX B OMOJIOTHYECKON HAayKe; POJU
Ouonornyeckoil Hayku B (GOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO HAYYHOM KapTHUHBI MHUPA; METO/IaX HAyYHOTO MO3HAHUS;

o OBnazeHre yMEHHUSIMHU JIOTUYECKH MBICIHUTh, OOOCHOBBIBATH POJIb M MECTO OHOJIOTHYECKUX 3HAHUU B MPAKTHUYECKOM
JESTENBHOCTH JIIOJIEH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI; ONpEeeNsTh KUBbIe 0OBEKTHI B MPUPOJIE; TPOBOIUTH HAOIIOICHUS
32 9KOCHCTEMAaMH C IIeJIbI0 UX ONKCAHUS U BBISIBJICHHUS €CTECTBEHHBIX M aHTPOMOTEHHBIX U3MEHEHU; HAXOAUTh U aHAJIU3UPOBATH
UH()OPMAIIHMIO O JKMBBIX 00BEKTAX;

o Pa3BuTue Mmo3HABaTENbHBIX WHTEPECOB, WMHTEIUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH OOydYarommxcs B IMpoIecce
M3y4deHHUS] OMOJIOTMUECKHUX SIBJICHUH; BBIJAIONMIUXCS JOCTIDKEHUN OWOJOTHH, BOLIEAIIMX B OOIIEYEIIOBEUECKYIO KYIBTYPY,
CIIOKHBIX W TPOTHBOPCYMBHIX IYTEH Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IVISJIOB, WICH, TEOpHi, KOHIEHIWi, rumote3 (o
CYITHOCTH ¥ TIPOUCXOXKACHUH KU3HH, YEJIOBEKAa) B X0JI¢ PaOOTHI ¢ pa3TUYHBIMUA UCTOYHUKAMU UH(DOpMAIUK;

o Bocriutanne yOexIeHHOCTH B HEOOXOJAMMOCTH TIO3HAHWS JKMBOM TMPHUPOJBI, HEOOXOJUMOCTH PAIMOHAIHLHOTO
MPUPOAOIIONB30BaHUS, OEPEKHOTO OTHONIICHUS K MPUPOJIHBIM pecypcaM M OKpYKaromied cpene, COOCTBEHHOMY 3/I0POBBIO,
YBaXEHUSI K MHCHHIO OTIIMTOHEHTA NP 00CYKICHUH OMOJIOTHYECKHUX MPOoOIeMm;
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. Hcnonb3oBanue NpuoOPETEHHBIX OMOJIOTMYECKUX 3HAHMM M YMEHHI B MOBCEIHEBHOW >KU3HU JJI OLEHKU MOCHEIACTBUI
CBOEGH JEATENbHOCTU (M JNEATEIIBHOCTU APYTUX JIOJIeH) MO OTHOIICHUIO K OKPYXKAMOIIEH cpeie, 3J0pOBBIO JAPYrUX JIOACH U
COOCTBEHHOMY 3/10pOBbIO; OOOCHOBAaHUE M COOJIOZEHHE Mep NPOPUIAKTUKM 3a00JIEBaHUM, OKa3aHUE IEPBOMl NMOMOILIU MpHU
TpaBMax, COOJIIO/IEHUE TIPABUJI IOBEJCHUS B IPUPOJE.



1. IACIIOPT PABOYEH MPOI'PAMMBbBI YYEFHOM JUCIHUIIJIUHBI OY /1,13 «BUOJIOT USI»

1.1 Ob6aacTb npuMeHeHus: padoueil MporpaMMsl

Pabouas nporpamma yuebnoi quctuumiuabl OY /113 buosiorust siBnseTcss 4acThio MPOrpaMMbl TOATOTOBKHU CTIEIIUATUCTOB
cpennero 3BeHa [BIIOY «JloHenkuil TEXHUKYM XUMHYECKMX TEXHOJOrui u Qapmanun» 1o creunaibHocT 18.02.12
«TexHonorust aHATUTUYECKOTO KOHTPOJISI XUMUUECKUX COCTMHEHUI» (YyrayOJieHHas TTOATOTOBKA).

[Iporpamma yue6HOM nuctmmuinHabl OY /(.13 buosnorus paspaboraHa Ha ocHoBe dDeaepasbHOTO TOCYAAPCTBEHHOTO
00pa3oBaTEILHOTO CTaHAApTa CpeHero 00IIero o0pa3oBaHusl, YTBEPKICHHOTO NMpUKa3oM MUHUCTEpCTBA 00pa30BaHUS U HAYKH
Poccuiickoit @eneparuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBan 07.06.2012 r. Ne 24480), ¢ u3MEHEHUAMH, BHECCHHBIMU
npukazoM MunucTepcTBa npocsemeHus: Poccuiickoit @enepanun ot 12.08.2022 r. Ne 732 (3apeructpupoBan 12.09.2022 r.
Ne70034), denepanbHoli 00pa3oBaTEILHON TMPOTPaMMBbl  CPEIHETO OO0IIero oOpa3oBaHMs, YTBEPKACHHOW MPUKA30M
MunucrepctBa npocsenieHust Poccuiickoit @enepanuu ot 18.05.2023 r. Ne 371 (3apeructpupoBan 12.07.2023 r. Ne 74228).

1.2 MecTo y4eOHOii TUCHUIIMHBI B CTPYKTYpe NPOrpaMMbl OATOTOBKY CNIEIIHAJTNCTOB CPeIHEro 3BeHa:

VYueonas nucnumummHa OY/[.13 buonorus siBnsercs y4eOHBIM MpeIMETOM MpeaAMeTHON 00macTu «ECTEeCTBEHHBIE HAYKH»
I'OC cpennero obiero oopa3oBaHus.

B I'BIIOY «/loHenkuii TEXHUKYM XUMHYECKUX TEXHOJOTHUN U dapMaIiuny, peaiu3yoliuM 00pa3oBaTelIbHYIO IPOrpaMmy
cpennero obmiero obpazoBanus B mpenenax [IIICC3 na 6a3e ocHoBHOrO 001Iero obpazoBanus, yueoHas mucrurmimaa OY/J[.13
buonorus uzydaercst B 06meodpazoBarensHoM 1ukie yaeOnoro miana [ITIICC3 na 6aze ocHoBHOTO 00111eT0 00pa30BaHuUs.

1.3 Pe3yJbTaThbl OCBOEHHUSI Y4eOHOH TUCHMIIHHbBI
Ili1anupyemblie JTHYHOCTHBIE pe3yabTaThl ocBoeHus OQOIl



Kox u HamMeHoBaHMe
¢GopmMupyeMbIX KOMIETEHIMH

IliianupyemMbie pe3yJibTAThl OCBOCHUS U CIIUILIMHbBI

OO01ue

IIpeamerHbIe

OK 01. Beibupats criocoOsl
penieHns 3a1a4 nNpodeccuoHaNbHON
JEATeTbHOCTH MTPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

B yactu Tpya0BOTrO BOCIIMTAHUSA:
- TOTOBHOCTH K TPYY, OCO3HAHUE [ICHHOCTH
MacTepCTBa, TPYIOIIO0HE;

- TOTOBHOCTH K aKTHBHOM JACATCIBHOCTHU TEXHOJIOTHYCCKOM

HCOLMAJIbHOM HANPaBIEHHOCTH, CIIOCOOHOCTh

WHUIUUPOBATD, IINITAHUPOBATE U CAMOCTOSATCIIBHO BBITIOJIHATD

TaKyIo JACSITeIbHOCTD;
- UHTEpEC K pa3Iu4HbIM cepam
pohecCHOHATBPHON IS TEIBHOCTH,

OgnajieHre YHUBEPCATbHBIMHU YIeOHBIMH
MMO3HABATEIbHBIMUICHCTBUSMU:

a) 6a30BBIC JIOTUUECKHUE ICHCTBUS:

- CaMOCTOATEIbHO (GOPMYIUPOBATH U
aKTyaJIM3UPOBATHIIPOOIIEMY, pacCCMAaTPUBATH €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECCTBEHHBIN MPU3HAK HITH
OCHOBAHUSUISI CpaBHEHUS, KTacCU(DUKAIIMH 1
0000111eHN;

- OIIPENIEIIATh LIEHU IeATEIbHOCTH, 3a/1aBaTh ITapaMeTPhbI
UKPUTEPHH UX TOCTIIKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS
BpPACcCMaTPHUBAEMBIX SIBJICHHSIX;

- BHOCUTb KOPPEKTHUBHI B ICATEIIBHOCTD, OIICHUBAThH
COOTBETCTBHUE PE3YNIbTATOB IIENISIM, OIICHUBATh
PUCKHTIOCIICICTBHIA ACATEIBHOCTH;

- pa3BHBaTh KPEaTUBHOE MBIIICHUE IPU
PEIICHUMKU3HEHHBIX TPO0IIeM;

0) 6a30BBIC UCCIIEOBATEILCKUE ACHCTBUS:

- BJIaJICTh HABBIKAMH Y4EOHO-HCCIIEIOBATENHCKON
UTPOEKTHOM JeATeIHbHOCTH, HABBIKAMH
paspelieHus npooiem;

- chopMUpOBaTH 3HAHUS O MECTE U POJIU
OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B
(GbopMUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPa, B
MMO3HAHUH 3aKOHOB MIPHUPOJIBI U PEIICHUH
YKA3HEHHO BAXKHBIX COIIMAIBHO-ITHYECKUX,
HKOHOMHUYECKUX, IKOJIOTUIECKUX MPOOIeM
YEJIOBEYECTBA, a TAKXKE B PEIICHUH

BOIIPOCOB PAlMOHATBHOTO
MIPUPOIOTIONL30BaHUS; B (POPMUPOBAHUHT
[EHHOCTHOTOOTHOIIICHHUS K IPUPO/IE,
0011IeCTBY, YEJIOBEKY; O BKJIAJIEPOCCUICKUX

1 3apy0eXHBIX YUCHBIX - OMOJIOTOB B
pa3BuTHEe OMONOTHH; PYHKIMOHATBHON
rPaMOTHOCTH YeJIOBEKa AJIsl PeLICHUS
KU3HEHHBIX TTPOOIEM,

- YMETb BJIAJIETh CUCTEMOM

OMOJIOTUYECKHUX 3HAHUI,KOTOpas

BKJIIOYAET:

OCHOBOTMOJIAralore OUOIOrHUECKUEe TEPMUHBI
Y MOHATUS (’KU3Hb, KJIETKA, TKaHb, OPTaH,
OpraHu3M, BUJ, NOMYJIALNS, SKOCUCTEMA,
ouoreHo3, buocdepa; MeTaboJIM3M, TOMEOCTA3,
KJICTOYHBIM UIMMYHHUTET, OMOCHHTE3 OeTKa,
OHOTOIMMEPBI, AUCKPETHOCTD, CAMOPETYIISIIHS,
CaMOBOCTIPOU3BEACHHE, HACIIECTBEHHOCTD,
M3MEHYUBOCTh, SHEPI03aBUCUMOCTh, POCT U
pa3BUTHE);

OMONOTHYECKHE TeOpUH: KIeTouHas Teopus T.
[IIBanna, M lllneiinena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOTO UMMyHHTETa [1.




BBIABJIISATH HpI/I‘-II/IHHO-CJIeI[CTBeHHBIe CBs3U U
aKTyaHI/I?)I/IpOBaTB 3anaqy, BBIABUI'aThb I‘I/IHOTe3y cec
peHIeHI/Iﬂ,HaXOI[I/ITI) aprMCHTI)I IJIA 10KAa3aTCJIIbCTBA CBOUX
YTBEPKJICHHUM, 3a/1aBaTh IapAMETPbI U KPUTEPUH PELLICHHUS;
- aHaJ'H/I?nI/IpOBaTI) HOJ'Iy‘ICHHBIe B X0JI€ peHIGHI/ISI 3a1a49u
peBy.HI)TaTI)I, KpI/ITI/I‘ICCKI/I OLICHUBATHh UX

JIOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHUSX;

- YMGTI) HepeHOCI/ITB 3HAHUSA B HOSHaBaTGHLHYIO
UTIPAKTUYECKYIO 00JIaCTH KU3HEIEATEIIbHOCTH;

- YMGTI) I/IHTerI/IpOBaTI) 3HAHUA U3 paBHI)IX
MpeAMETHBIX00IACTElH;

- BbIAIBUI'aTh HOBBIC U/IEHU, npe;lnaraTL
OPHUTMHAJILHBICTIOAXOAbI U PEIICHUS;

CIIOCOOHOCTh HMX HCHOJL30BAaHUS B IIO3HABATEIbLHOH U
COLMAJIBHOM MPAKTHUKE.

Opnux, M.11. MeuHnkoBa, XpoMOCOMHast
TEeOpHs HacieACcTBeHHOCTH T. MopraHa, 3akoH
3apoabimeBoro cxojcrsa K. bapa,
sBoJIIOIIMOHHasA TeopustY. [lapBuHa,
CUHTETHYECKasi TEOPUs IBOJIOLIUHU, TEOPUS
anTponorenesa Y. /lapsuna; Teopus
ouoreoneno3a B.H. Cykauéa; yuenust H.U.
Basuiiosa - o Llentpax

MHOT000pa3us U MPOUCXOKICHUS KYJIbTYPHBIX
pactenumii, A.H. CeBeprioBa - 0 myTsx u
HarnpasieHuAX 3BoJionmu, B.1. BepHaackoro -
o buocdepe;

3aKOHBI (€AMHO00pa3Us MOTOMKOB MIEPBOTO
MTOKOJIEHUS, PACILEINIEHUS IPU3HAKOB,
HE3aBHCHMOT'0 HacJIeJOBaHMsI MPU3HAKOB .
Menpens, ClemIeHHOrO Hacaeq0BaHus
IIPU3HAKOB M HAPYILIECHUS CLEIUICHUS TeHOB T.
Moprana; roMoJIOTHYECKUX PSI0B B
HacieacTBeHHou n3MenunBoct H.U.
BaBuiioBa, renetuyeckoro paBHoBecus J[x.
Xapau u B. BaitnHOepra; 3apoapIieBoro
cxozactea K. bapa, Ouorenernueckoro 3akoHa
9. I'exkens, ®. Mrosiepa);

MPUHLMIIBI (YUCTOTHI TAMET,
KOMIIJIEMEHTAapHOCTH ); ITpaBHIIa

(Muaumyma 0. JInGuxa, sKonoruyeckoi
MUPAMHJIBI YUCEl, OUOMACCHI U

SHEPTHH);

runotessl (koanepBatHoi A.M. OnapuHa,
nepBru4HOT00YynboHa [k, Xonaeitna,
mukpocoep C. oxkca, pudosuma T. Hek);

- chopMHUpOBaTH YMEHUS PACKPHIBATH
COJIEp’)KaHNE OCHOBOTIOJIAratoIuX
OMOJIOTUYECKUX TEOPUH U THIIOTE3:




KJIETOYHOU, XPOMOCOMHOM, MYTAllAOHHOM,
IBOJTFOIIMOHHOM, TPOUCXOKICHUS )KU3HU U
YeJI0BeKa; BJIJICHUE CUCTEMOM 3HAHUI 00
OCHOBHBIX METOJIaX HAYYHOTO MO3HAHMS,
UCIIOJIb3YEMBIX B OMOJIOTHUECKUX
UCCJICIOBAHUSX KUBBIX OOBEKTOB H
HKOCHCTEM (OTHCaHUE, U3MEPEHUE,
MpoBeICHNE HAOIOIEHUI); CTTI0COO0aMu
BBISIBJICHHSI M OTICHKU aHTPOIIOT €HHBIX
W3MEHEHUN B IPUPOIE;

- chopMHpOBATH YMEHUS PACKPHIBATH
OCHOBOINOJIATraloIre OUOJIOrHYeCKUE 3aKOHbI
u 3akoHoMepHocTH (I'. Mengens, T. Moprana,
H.M. BaBunosa, . I'ekkens, @. Mroiepa, K.
bapa), rpaHuIBINX TPUMEHUMOCTH K KUBBIM
CUCTEMaM,;

- YMETbH BBIJICISITH CYILECTBEHHBIE

MPU3HAKU: CTPOEHUS BUPYCOB, KJIETOK
MIPOKAPUOT U DYKAPHOT;

OJIHOKJIETOYHBIX U MHOTOKJIETOUYHBIX
OpraHu3MOB, BUJIOB, OMOTEOI1IEHO30B,
9KOCHUCTEM B OMOC(hepBhl; CTPOCHUS

OpraHoOB U CUCTEM OPraHOB PaCTEHHIA,
JKUBOTHBIX, YEJIOBEKA; MPOIIECCOB
YKU3ZHEEATENIbHOCTH, POTEKAIOIIHNX B
OpraHu3Max pacTeHUM, J)KUBOTHBIX U
YeNoBeKa;

OMOJIOTUYECKHX MPOIIECCOB: 0OMEHA BEIECTB
(MeTabonu3Mm), nHGOPMAIMK U MPEBPALCHUS
SHEpruu, OpOKEHHs, aBTOTPO(HOTO U
reTepoTpoHOrO TUTIOB MUTAHUS,
dboToCHMHTE3a M XEMOCHHTE3a, MUTO34,
Meilo3a,rameroreHesa, sMOpHoreHesa,
MOCTIMOPHOHAIBHOTO Pa3BUTHS,




Pa3MHOKEHHUS, UHAUBUIYATLHOTO Pa3BUTHS
opraHusma (OHTOTE€HEe3a), B3aUMOICHCTBUS
T€HOB, I€TepO3uCca; ACHCTBUI
HCKYCCTBEHHOI'O 0TOODA,
CTAaOMJIM3UPYIOIIETO, ABIKYIIETO U
Pa3phIBAOIIETO €CTECTBEHHOTO 0TOOPA;
AJUIONIATPUIYECKOTO U CUMIIATPUIECKOTO
BHI000pa30BaHNS; BIUSHUS ABYKYIIIHX CHIT
ABOJIIOLIMM Ha T€HO(OHT OMYJISALUN;
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpeie
o0uTaHMs, YepeJOBaHUs HATIpaBICHUN
ABOJIIOLIUN; KPYTOBOPOTA BEIIECTB U MOTOKA
SHEPrUU B IKOCHUCTEMAX;

- IPHOOPECTH OIBIT IPUMEHEHHS OCHOBHBIX
METO/I0OB HAy4HOT'O [TO3HAHUS, UCIIOJIb3YEMBIX
B OMOJIOTHU: HAOTIOACHUS U OTIMCAHMSI JKUBBIX
CHUCTEM, MPOLIECCOB U SIBICHUIN; OpraHU3aliu U
MPOBEJICHUS OUOJIOTMYECKOTO AKCIIEPUMEHTA,
BBIJIBI)KCHUS THIIOTE3, BBISIBJIATH 3aBUCIMOCTH
MEX/1y HUCCIIeyeMbIMU BETMYMHAMU,
0O0BSACHATH NOJyYEHHbIE PE3YyIbTAThl U
(bopMynupOBaTh BHIBOJBI C UCHOJIB30BAHUEM
HAy4YHBIX MOHATUH, TEOPHId N3aKOHOB;
chopMUPOBATh YMEHHUSI BBICIATD
CYILIECTBEHHBIE MTPU3HAKU BUPYCOB, KIETOK
MPOKAPUOT U DYKAPHOT; OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB,
OHOTreO01IeHO30B 1 SKOCUCTEM; 0COOEHHOCTH
MPOIIECCOB OOMEHA BEIIEeCTB U

MpeBpaIIeHUs SHEPTUH B KIIETKE,
dboTocuHTE3a, MIACTUYECKOTO U
DHEPreTHYECKOTo 0OMeHa, XeMOCHHTE3a,
MHUTO3a, ME103a, OIJI0I0TBOPEHHS,

pa3BUTHS U PA3MHOKECHHS,
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HHIUBUAYAJIBHOT'O PA3BUTHA OpraHru3Ma
(oHTOTEHE32),00pHOBI 32 CYIIIECTBOBAHUE,
€CTECTBEHHOI'0 0TOOpa, BUI000pa30BaHuUs,
MPHUCIIOCOOJICHHOCTH OPraHU3MOB KCpeJie
06I/ITaHI/I$I, BIIMSHHUS KOMIIOHCHTOB

9KOCUCTEM, aHTPOIIOTI'CHHBIX N3MEHEHNH B
3KOCHCTEMAaX CBOSH MECTHOCTH,

KpyroBOpPOTAa BEHIECTB ¥ MPEBPAIICHUE
sHepruu B buocdepe;

- chopMupoBaTH YMEHHS TPUMEHSATH
MOJIYYCHHBIC 3HAHUSA I 00BACHEHUS
OMOJIOTUYECKHX TPOIECCOB U SBIICHUH, TS
MPUHSTHS IPAKTUYECKUX PELICHUI B
MTOBCE/THEBHOM JKH3HU C IEJTbI0 00eCTICUeHUs
0€30MacHOCTH CBOETO 3/I0POBBS U 370POBbs
OKPYKAIOIIUX JIIO/IeH, COOTIOIEHUA3J0OPOBOTO
o0pa3a »U3HU, HOPM IPAMOTHOTO TMOBEJCHHUS B
OKpYy>Karollel NpUpOoTHON Cpe/ie; TOHUMaHUE
HE0OXOIUMOCTH UCIOJIb30BaHUS JOCTHKEHHM
COBPEMEHHO OMoJIOTUU U OMOTEXHOJIOTUH IS
paloHaIbHOTO MPUPOAONIOIB30BAHUS; YMEHUE
UCIO0JIb30BaTh COOTBETCTBYIOLINE ApTyMEHTHI,
OMOJIOTUYECKYIO TEPMUHOJIOTHIO M CUMBOJIHKY
JUIS TOKa3aTelbCTBa POJICTBA OPraHU3MOB
pa3HbIX CUCTEMATUYECKUX IPYII; B3aUMOCBS3H
OpPTaHU3MOB U Cpe/Ibl OOUTAHMUS; €TUHCTBA
Ye0BEYECKUX Pac; HEOOXOUMOCTH 3I0POBOTO
o0pa3a *KH13HU, COXpaHEeHHsI pa3HOOOpa3us
BUJIOB M SKOCUCTEM, KaK YCIIOBHUS
COCYIIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA,
chopMHUpOBaTh YMEHHUS PEIIAThH
OMOJIOTUYECKHE 32/1a4H,COCTABIIATh
TEHOTUITUYECKUE CXEMBI CKPEIIIUBAHUS JIJIs
pa3HbIX TUTIOB HACJIEIOBAHUS PU3HAKOB Y

11




OpPraHU3MOB, COCTABJISITh CXEMBI TIEPEHOCA
BEIIECTB M SHEPTUU B IKOCHCTEMAX (I
MIUTAHUS, TUIEBBIC CETH ), BBISBISITH
MIPUYHUHHO-CIICJICTBCHHBIC CBSI3U MEKTY
UCCJICTyeMbIMU - c(hOPMHPOBATH 3HAHHS O
MECTE M POJIU OMOJIOTHH B CHCTEME
€CTECTBCHHBIX HAayK, B ()OPMUPOBAHUHT
COBPEMEHHOM €CTECTBEHHOHAYYHOM

KapTHHBI MUPA, B IO3HAHUH 3aKOHOB

MIPUPOJIBI ¥ PEIICHUH )KU3HEHHO BAXKHBIX
COIMATbHO-3THYCCKUX, FKOHOMHYECKHUX,
HKOJIOTUYECKUX TTPOOJIEM YEeTTOBEUYECTRA, a
TaK)Ke B PEIICHUH BOIIPOCOB PAIlMOHATIBLHOTO
MIPUPOJIOTIONIE30BAHUS; B (DOPMHPOBAHHH
[IEHHOCTHOTOOTHOIIICHUS K TIPUPOJIC,
00IIIeCTBY, YEIIOBEKY; O BKJIAJIEPOCCHICKUX

1 3apy0eKHBIX YYCHBIX - OMOJIOTOB B
pa3zBuTHe OMOJIOTUH; PYHKIIMOHAITBHON
TPaAaMOTHOCTH YEJIOBEKA JJIs PEIICHUS
JKU3HEHHBIX TTPO0IeM,

- YMETh BJIQJIETh CUCTEMOM

OMOJIOTHYECKUX 3HAaHUH,KOTOpast

BKJIIOYACT:

OCHOBOIIOJIATAIOITNE OMOJIOTHYECKIE TEPMUHBI
Y IOHATHS (KU3Hb, KJIeTKa, TKaHb, OPTaH,
OpraHu3M, BUJI, TOMYIALUS, SKOCUCTEMA,
OuorieHo3, ouocdepa; MmetTaboIM3M, TOMEOCTA3,
KJICTOYHBIM UIMMYHUTET, OMOCHHTE3 OelKa,
OHOTOIMMEPBI, AUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCTIPOU3BEACHNE, HACIECTBEHHOCTD,
W3MEHUYUBOCTbH, SHEPrO3aBUCUMOCTD, POCT U
pa3BUTHE);

OMONOTHYECKHE TeOpUH: KieTouHas Teopus T.
IlIsanna, M lllneiinena, P. Bupxosa;
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KJIOHAJIbHO-CEJIEKTUBHOTO UMMYyHHTETa [1.
Opnux, 1.11. MeuHukoBa, XpoMOCOMHast
TEOpHs HacleACTBEHHOCTH T. MopraHa, 3aKoH
3apoabimieBoro cxojcrsa K. bapa,
sBoJIoIIMoHHas teopust. [lapBuHa,
CUHTETHYECKasl TEOPUs IBOJIIOLIUU, TEOPUSI
anTponorenesa Y. /lapsuna; Teopus
6uoreoneno3a B.H. Cykauésa; yuenus H.U.
BagusoBa - o Llentpax MHOr00Opa3us u
IIPOUCXO0KACHMS KyJIbTYPHBIX pacTeHnid, A.H.
CeBepIiioBa - 0 MyTAX U HAIMIPABICHUIX
spomtoninu, B.W. Bepnanackoro - o 6uocdepe;
3aKOHBI (€MHOOOPa3Hsl MOTOMKOB TIEPBOTO
MOKOJIEHUS], paCUIETIJICHUS IPU3HAKOB,
HE3aBHCHMOTI'0 HAcJIeJOBaHMsI MPU3HAKOB [
Memnnens, CLEnIEHHOTO Hacae10BaHus
MPU3HAKOB M HAPYLICHUS ClIeTIeHus TeHOB T.
Moprana; roMOJIOTH4E€CKHX PSIIOB B
HaciaeacTBeHHOU n3Menunsoct H.U.
BaBuioBa, renernueckoro paBHoBecus k.
Xapau u B. BaitHOepra; 3apoibIieBoro
cxozactea K. bapa, Ouorenernueckoro 3akoHa
3. I'exkkens, d. Mrosiepa);

MPUHLMIIBI (YUCTOTHI TAMET,
KOMIIJIEMEHTapHOCTH );[TpaBHIIa

(Muanmyma O. JInOuxa, 3Ko10ruuecKon
MUPAMHJIBI YUCENl, OMOMACCHI U

SHEPTHH);

runoTessl (koanepBatHoit A.M. Onapuna,
nepBu4HOTOOYIHOHA [Ik. XonaeiiHa,
mukpocoep C. oxkca, pudosuma T. Hek);

- copMUpPOBATh YMEHUS PACKPHIBATh
COJIep’)KaHNE OCHOBOTIOJIAratoIuX
OMOJIOTUYECKUX TEOPUH U THIIOTE3:
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KJIETOYHOU, XPOMOCOMHOM, MyTallMOHHOM,
HBOJIIOLUOHHOM, MPOUCXOKACHUS )KU3HU U
YeJI0BEKa; BIIAJICHUE CUCTEMOW 3HAHU 00
OCHOBHBIX METOIaX HAYYHOT'O IMO3HAHMUS,
HCIIOJIb3YEMBIX B OMOJIOTHYECKUX
MCCJIEI0BAHUSX JKUBBIX OOBEKTOB U
9KOCHCTEM (OTICaHUE, U3MEpPEHUE,
MpoBeICHNE HAOIIOIEHUI); CTTI0COOaMu
BBISIBJICHHSI M OTICHKU aHTPOIIOT €HHBIX
W3MEHEHUH B PUPOJIE;

- chopMUpOBaTH YMEHHS PACKPHIBATH
OCHOBOIIOJIATAIOINE OUOJIOTUYECKUE 3aKOHBI
u 3akoHoMmepHocTH (I'. Menpens, T. Moprana,
H.M. BaBunosa, 2. I'ekkenst, ®. Mromiepa, K.
bapa), rpaHUIBINX TPUMEHUMOCTHU K KUBBIM
CUCTEMaM,;

- YMETbH BBIJICISITH CYILECTBEHHBIE

MPU3HAKU: CTPOEHUS BUPYCOB, KJIETOK
MIPOKApPUOT U DYKAPHOT;

OJIHOKJIETOYHBIX U MHOTOKJIETOUYHBIX
OpraHU3MOB, BUJIOB,0HOT€0IIEHO30B,
9KOCHUCTEM U Ouocheps;

CTPOEHUS OPTaHOB U CUCTEM OPraHOB
pacTeHUl, )KUBOTHBIX, YeJIOBEKa; IPOLIECCOB
KU3ZHENEATEIIbHOCTH, IPOTEKAIOIIHNX B
OpraHu3Max pacTeHUM, )KUBOTHBIX U
YeNoBeKa;

OMOJIOTUYECKHX MPOIECCOB: 0OMEHA BEILIECTB
(MeTabonu3Mm), HH(MOPMAIMK U PEBPALCHUS
SHEepruu, OpoKEHHs, aBTOTPO(HOTO U
reTepoTpoHOTO TUTIOB MUTAHUSA,
dboToCHMHTE3a M XEMOCHHTE3a, MUTO34,
Meio3a,raMeTorenesa, aMOproreHesa,
MOCTIMOPHOHAIBHOTO Pa3BUTHS,
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Pa3MHOKEHHUS, UHAUBHUIyaTbHOTO Pa3BUTHS
opranu3Ma (OHTOreHe3a), B3aUMOICHCTBUS
T€HOB, I'€TEPO3UCa; AEHCTBUI
HCKYCCTBEHHOTO 0TOO0DA,
CTAaOMJIM3UPYIOIIETO, IBIKYILETO U
Pa3phIBAOIIETO €CTECTBEHHOTO 0TOOPA;
AUTOTIATPUIECKOTO U CUMIIATPUUIECKOTO
BHI000pa30BaHNS; BIUSHUS JABMKYIIAX CHJT
ABOJIIOLIMM HA T€HO(OHT OMYISALUH;
MPHUCIIOCOOJICHHOCTH OPraHU3MOB K CpeJie
oOWTaHWs, YepeIOBaHUs HAIPABIICHUH
HBOJTIOIMH;, KPYTOBOPOTA BEIIECTB M MIOTOKA
SHEPrUU B IKOCHUCTEMAX;

- IPHOOPECTH OTIBIT IMPUMEHEHUS OCHOBHBIX
METO/I0OB HAy4HOT'O [TO3HAHUS, UCIIOJIb3YEMBIX
B OMOJIOTHY: HAOIIOCHHS U OTIICAHUSI AKUBBIX
CHUCTEM, MPOLIECCOB U SIBICHUIN; OpraHu3alu U
MPOBEJCHUS OUOJIOTMUECKOTO HKCIIEPUMEHTA,
BBIJIBMDKEHUS TUIIOTE3, BBISIBIIATH 3aBUCUIMOCTH
MEX/1y HUCCIIeyeMbIMU BETMYMHAMU,
O0O0BSACHATH NOJTyYEHHBIE PE3YIbTATHI U
(dbopMynupOBaTh BHIBOJBI C UCHOJIB30BAHUEM
HAy4YHBIX MOHATUH, TEOPHId N3aKOHOB;
chopMUpOBaTh YMEHHUS BBIICIATH
CYILIECTBEHHBIE MTPU3HAKU BUPYCOB, KIETOK
MPOKAPUOT U DYKAPHOT; OAHOKIECTOYHBIX
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB,
OHOTreO01IeHO30B 1 9KOCUCTEM; 0COOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U

MpeBpaleHNs SHEPTUHU B KIIETKeE,
dboTocuHTE3a, MIACTUYECKOTO U
DHEPreTHYECKOTo 0OMeHa, XeMOCHHTE3a,
MHUTO3a, M€103a, OTJI0JOTBOPEHHSI,

pa3BUTHA U Pa3MHOKECHHUS,
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HHIUBUAYAJIBHOT'O PA3BUTHUA OpraHu3Ma
(oHTOTEHE32a),00pHOBI 32 CYIIECTBOBAHUE,
€CTECTBEHHOI'0 0TOOpa, BUI000pa30BaHuUs,
MPHUCTIOCOOJICHHOCTH OPraHU3MOB KCpeJie
06I/ITaHI/I$I, BIINSITHUA KOMIIOHECHTOB

9KOCUCTEM, aHTPOIIOTCHHBIX U3MEHEHUH B
3KOCHCTEMAaX CBOSH MECTHOCTH,

KpyroBOpPOTA BEUISCTB ¥ IMPEBPAICHUE
sHepruu B buocdepe;

- chopMupoBaTH YMEHHS IPUMEHSITH
MOJIYYCHHBIC 3HAHUAJIA 00BsACHEHUS
OMOJIOTUYECKHX TPOIECCOB U SIBICHUH, JITS
IPUHSTHS IPAKTUYECKUX PELICHH B
MTOBCETHEBHOH JKH3HHM C TEJTbI0 00SCTICUCHUS
0€30MacHOCTH CBOET0 3/I0POBBS U 3JJ0POBbS
OKPYKAIOIIUX JII0/IeH, COOTI0OACHUA3J0POBOTO
o0pa3a »u3HU, HOPM IPAMOTHOTO MOBEJCHUS B
OKpYy>Karollel MpUpOJIHON Cpe/ie; TOHUMaHUe
HE0OX0IUMOCTH UCTIOJIB30BAHUS TOCTHKEHUN
COBPEMEHHOI1 OM0JIOTUU U OMOTEXHOJIOTUH IS
paloHaIbHOTO MPUPOAOIIOIB30BAHUS; YMEHNE
UCI0JIb30BaTh COOTBETCTBYIOIUE apTyMEHTHI,
OMOJIOTUYECKYIO TEPMUHOJIOTHIO M CUMBOJIUKY
JUIS TOKa3aTelbCTBa POJICTBA OPraHU3MOB
pa3HbIX CUCTEMATUYECKUX TPYII; B3aUMOCBS3H
OpPTaHU3MOB U CpE/Ibl OOUTAHMUS; €TUHCTBA
Ye0BEYECKUX Pac; HEOOXOIUMOCTH 310POBOTO
o0pa3a *KH13HU, COXpaHEHHs pa3HOOOpa3us
BUJIOB M SKOCUCTEM, KaK YCIOBHUS
COCYIIIECTBOBAHHUS MPUPOIBI M YEIOBEUYECTBA,
chopMHUpOBaTh YMEHHSI peIIaTh OUOJIOTHYECKHE
3a/1a41,COCTaBISATh TEHOTUITNYECKUE CXEMBI
CKpEIIUBAHUS TSl pa3HBIX TUTIOB
HACJICJIOBaHMs MPU3HAKOB Y OPTaHU3MOB,
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COCTaBJIATh CXEMBbI [IEPEHOCA BELIECTB U
SHEPIruM B 3KOcHucTeMax (Lenu NUTaHus,
MUIIEBBIE CETH), BBISBISTH IPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEX]Ty UCCIIETyEMbIMU
OMOJOTHYECKUMH 00BbEKTaMHU, IPOLIECCAMU U
SBJICHUSIMU;JI€NIaTh BBIBOJIbI U ITPOTHO3bI HA
OCHOBAHUU MOJY4YEHHBIX PE3YJIbTaTOB;

- chopMHpOBaTh YMEHHUS KPUTHUECKU
OIICHUBaTh UH(POPMALIHIO OMOJIOTUYECKOTO
COJIepKaHus, BKIIIOYAIOUIYIO [1CEBIOHAYYHbIE
3HAHUA U3 Pa3IMYHBIX UCTOYHUKOB (CpeiIcTBa
MaccoBOW MH(pOpMaluK, HAYYHO-TIOMYJIIPHBIE
MaTepuaibl); THTEPIPETUPOBATh ITHUECKHE
ACIIEKThI COBPEMEHHBIX UCCIIEIOBAaHUH B
OHOJI0THH, METUIIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh TJ100aTbHBIEIKOTIOTHUECKHE
poOJIeMbI COBPEMEHHOCTH, (DOPMUPOBATH TIO
OTHOILIEHHUIO K HUM COOCTBEHHYIO IIO3HIIHIO,
YMEHHE OLIEHMBATh 3TUYECCKUE ACTIEKTHI
COBPEMEHHBIX HCCIIEI0OBaHUN B 00J1aCTH
OMOTEXHOJIOTMH U T€HETUYECKUX TEXHOIOTUH
(KJIOHMpPOBaHNUE, HCKYCCTBEHHOE
OIUIOZIOTBOPEHUE, HAIIPABIICHHOE U3MEHEHHE
IF€HOMa U CO3/IaHNE TPAHCTC€HHBIX
OPraHu3MOB);

- copMUpPOBaATh YMEHUS CO3/1aBaTh
COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE
COOOLICHHS HA OCHOBE OHOJIOTHYECKOM
UH(pOpMALIUU U3 HECKOIBKHX

HCTOYHUKOB, IPaMOTHO UCIIOJIb30BaTh
NOHATUIHBIHANapaT GHOJIOTUN;

- YMETh BBIIBUraTh TUIIOTE3bI, IPOBEPSTH UX
AKCIEPUMEHTAIbHBIMU CPEJICTBAMU,
(bopMynupys 1ellb UCCIeT0BaHMS,
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aHAJIU3UPOBATH IIOJYYEHHBIE PE3YIbTATEIN
JACJIaTh BBIBOHI,

- IPUHUMATH y4aCTUE B HAYYHO-
MCCJIEI0BATENIbCKOM paboTe 1Mo OMOJIOTHH,
AKOJIOTUU U MEJIUIIMHE, TPOBOAUMOM Ha

0a3e LKOJIbHBIX HAYUYHBIX OOLIECTB U
HY6J'II/I'~IHO MMpEaACTaBJIATH IMOJIYYCHHBIC
pe3yiabTaThl Ha YYCHHYECKUX KOHGPEPECHITUAX
pPa3HOTO YPOBHS;

OK 02. Ucnonp30BaTh COBPEMEHHBIE
CpecTBa ITOWCKA, aHATH3a U
UHTEpIIpeTauu HHOOPMALUH U
MH()OPMAIIMOHHBIE TEXHOJIOTHHU [UIS
BBITIOJTHEHUS 33124
npodeccuoHaIbHON eI TeTbHOCTH.

B 00macTy IEHHOCTH HAyYHOTO TIO3HAHUS:

- chOpMHPOBAHHOE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOLIECTBEHHOMTPAKTHKH,
OCHOBAHHOTO Ha JMaJiore KyJIbTyp,

CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA
BIOJIMKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE SI3bIKOBOM M YUTATENIbCKOM
KYJIBTYpPbI KaK CPE/ICTBA B3aUMOJICHCTBUS MEK LY JIFOAbMHU
WTIO3HAHUS MUDA;

- 0CO3HAHHE LIEHHOCTHU HAayYHOU e TEIIbHOCTH,
TOTOBHOCTBHOCYIIECTBIISTH MPOCKTHYIO U
HCCIIEIOBATENbCKYIO AESITENbHOCTh HHANBUYATbHO U B
rpymnme;

OBnazeHre yHUBEpCalbHBIMU YUeOHBIMU
M03HABATEIbHBIMUCHCTBUSIMU:

B) paboTa ¢ HHpOpMaIIHEH:

- BJIAJICTh HaBBIKAMH TOJIy4eHUS HHGOPMALIUU U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYILIECTBISTHIIOUCK, aHAJIN3, CUCTEMATHU3AIUIO U
WHTEpIpeTauio HHHOPMAIUU Pa3TUYHbIX BUJIOB U (hopm
MIpE/ICTaBICHHUS;

- CO3/IaBaTh TEKCTHI B PA3IMUHBIX (popMaTax ¢ y4eToM
HazHaYeHUs HHPOPMAIMH U 1IeNIEBOM ayIUTOPUH,
BBIOMPAsSONTHUMANEHYIO0 (POPMY MPECTABICHUS U

- chopMHpOBATE YMEHHS KPUTHUECKH
OTICHUBATh HH(POPMAIIHIO OMOJIOTHYECKOTO
COJIep’KaHHUsI, BKITFOYAIONIYIO IICEBIOHAYTHBIC
3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (Cpe/ICcTBA
MaccoBOM HH(POPMAITUHU, HAYIHO-TIOY/IIPHBIE
MaTepHaJIBl); HHTEPIPETUPOBATH ITHICCKHE
ACTICKTBhI COBPEMEHHBIX UCCIICJIOBAHHH B
OMOJIOrMH, MEIUIMHE, OMOTEXHOJIOTHH;

- HHTEPIPETUPOBATH ITHYCCKUE aCTICKThI
COBPEMEHHBIX UCCIICIOBAaHUI B OHOJIOTHH,
MEMIIMHE, OMOTEXHOJIOTH;PacCMaTPHUBATh
r100aIbHBIE KOJOTHUECKHE TPOOIeMBI
COBPEMEHHOCTH, (DOPMHPOBATH 10
OTHOIICHHIO K HUM COOCTBEHHYIO TIO3UITHIO,
YMEHHE OICHUBATh 3TUYCCKUE aCTICKThI
COBPEMEHHBIX UCCIICJIOBAaHHI B 00J1aCTH
OMOTEXHOJIOTHU U T€HETHUYECKUX TEXHOJIOT M
(KJIOHMPOBAHUE, UCKYCCTBEHHOE
OTUIOIOTBOPEHUE, HATIPABICHHOE U3MEHEHHE
TeHOMA M CO3/IaHUE TPAHCTCHHBIX

OPraHu3MOB);

chopMUpOBaThH YMEHUS CO3/aBaTh
coOCTBEHHbIE  MHCbMEHHBIE W YCTHBIC
COOOLICHUST ~Ha  OCHOBE  OHOJIOTHYECKOM

I/IH(l)OpMaI_II/II/I N3 HCCKOJIbKMX HWCTOYHHKOB,
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BHU3YyaJIM3alluH;

- OOCHHUBATh JOCTOBCPHOCTD, JICTUTUMHOCTD
I/IH(bOpMaIII/II/I,ee COOTBETCTBHUC IIPABOBBIM U MOpPAaJIbHO-
OTUYCCKUM HOPMaM;

- HCIIOJTB30BaTh CPeICTBA MH(DOPMAITMOHHBIX H
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH B peIcHUN
KOTHUTHUBHBIX, KOMMYHHKATHUBHBLIX U OPraHU3allMOHHBIX
3a/1a4 ¢ COON0IeHneM TpeOOBaHUM I)PTOHOMUKH, TEXHUKHU
0€30MMacCHOCTH, THTUEHBI, PECypCOCOSPEIKEHUS, TIPABOBBIX
MATUYECKUX HOPM, HOPM MH(OPMALIMOHHON
0e30I1aCHOCTH;

BJIaICTH HaBBbIKAMHU pacrio3HaBaHUsA n 3alllUThI
nHpopManuu, THOOPMAITMOHHON O€30TTaCHOCTH JIMYHOCTH;

rpaMOTHO HCHOJI30BAaTh NMOHATUIHBIN armapar
OHOoJIOTUH

OK 04. DddexTuBHO
B3aMMOJICHICTBOBATh M paboTaTh B
KOJUICKTHBE U KOMaH/IE.

- TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSITEIHHOCTH
M CaMOOTIPEICIICHUIO; -OBJIa/ICHUE HaBBIKAMHU Y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U COLMAIILHOM
IEeITEIbHOCTH;

OBnageHue  yHUBEpCAIbHBIMU
NEUCTBUSIMU:

0) coBMeCTHas JCSITEIbHOCTb:

- MIOHUMATh W UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHTHON 1
WHJIMBHUAYAIBHOW pabOTHI; - TPUHUMATH 1T COBMECTHOM
NESTETFHOCTH, OPraHU30BBIBATH U KOOPJAMHUPOBATH
NEUCTBYUS 110 €€ JOCTHIKEHUIO. COCTABJIATE IUIaH ICHCTBUH,
- pactpeaenaTh PO ¢ y4eTOM MHEHUM
Y4aCTHUKOBOOCYKJIaTh Pe3yNbTaThl COBMECTHOM

paboTHI;

- KOOPJIMHUPOBATH U BBIMOIHSITH pabOTy B YCIOBUSIX
peabHOTO, BUPTYAJTbHOTO M KOMOMHUPOBAHHOTO
B3aUMOJECHCTBUSA; - OCYIIECTBIISTH TO3UTUBHOE
CTPATErUYECKOe MOBEJCHUE B PA3IMYHBIX

CUTYaIUSIX, IPOSIBIISATH TBOPUECTBO M BOOOpaKEHUE,

OBITH MHHUIIHATHBHBIM

OBiiaJileHue YHUBEPCATbHBIMU

KOMMYHHKAaTHUBHBIMHU

- copMHUpOBATh YMEHHSI CO3/1aBATh
COOCTBEHHBICTTUCHMECHHBIC M YCTHBIE
COOOIIEHUS HAa OCHOBE OMOJIOTHUUECKON
nH(pOopMaIUK U3 HECKOIBKUX

HMCTOYHHKOB, TPAMOTHO UCIIOJIb30BaTh
MMOHATHHHEIN

- anmapat OUOJIOTHH; YMETh BBIJIBUTATh
THUTIOTE3bI, TPOBEPATH UX
AKCIIEPUMEHTAILHBIMH CPEACTBAMHU,
bopMyIHpYys 1IEeTb UCCISA0BaAHUS,
aHAJIM3UPOBATH MOJTYICHHBIC PE3YIbTaThIN
JIeJIaTh BBIBOJIBL;

MPUHUMATH y4dacTue B Hay4YHO-
HCCIICIOBATEIIbCKON  paboTe 1O  OMOJIOTHH,
9KOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0aze
IIKOJIbHBIX HAy4YHBIX OOIIECTB U MYyOIUYHO
NOPEJCTaBISITh MOJNy4YEeHHBIE pe3ylbTaThl Ha
YUEHUYECKUX KOH(EPEHINSIX Pa3HOTO YPOBHS
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PETYISTUBHBIMUICHCTBUSMHU:

T') IPUHSTHE Ce0s ¥ PYTUX JTFOJICH:

- IPUHUMATHh MOTHUBBI U aPTYMEHTBI JPYTUX JFOIEH
MpHaHaAIN3e PE3yIbTATOB JICATEIHBHOCTH;

- MPU3HABATH CBOE MPABO U MPABO JIPYTUX JIIOICH
HAOIINOKU,

pa3BHBaTh CIIOCOOHOCTH MMOHUMATh MUP C TIO3HUIIHH IPYTOTO
YeIIOBEKA.

OK 07. CopelicTBOBaTh COXpaHEHUIO
OKpYKarolleu cpebl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUs 00 U3MEHEHNH KIIMMAaTa,
MIPUHIIMUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, Y(PPEKTUBHO
JIENCTBOBATH B UPE3BBIYANHBIX
CUTYalLlUsX.

B oGmactu 9K010THYECKOTO BOCTIMTAHHUS:

- chopMUpPOBAHHOE FKOIOTHUECKOHN KYIbTYpPHI,
IIOHUMAHUECBJIUAHUA COOUAIIBHO-DKOHOMHNYECCKUX
MPOLIECCOB HA COCTOSTHUE MPHUPOTHON U COLUATILHOM
Cpelibl, 0CO3HAHUE TJI00AJTBLHOTO XapaKTepa
9KOJIOTMYECKUX MpoOIieM;

- IUTAHUPOBAHME U OCYIIECTBIICHUE JIEUCTBUI B
OKpYKalolllel cpejie Ha OCHOBE 3HAHUS 1eIen
YCTOMYHMBOTOPA3BUTHSI UETIOBEUYECTBA; AKTUBHOE
HENPUATHE IEUCTBUM, MPUHOCSIINX BPE OKPYKAIOLIEH
cpene;

yYMEHHE MTPOTHO3UPOBATH HEOIATOMPHUSITHBIE SKOJIOTUYECKUE
MOCJIEICTBUS IPEAITPUHUMAEMBIX IEUCTBUM,

- BJIAJETh CUCTEMOM 3HAHUI 00 OCHOBHBIX
METO/IaX HAYyIHOTO TO3HAHMS, UCIIOJIb3YEeMBIX
B OMOJIOTUYECKHX MCCIICAOBAHMSX )KHUBBIX
00BEKTOB M KOCUCTEM (OIUCaHUE,
HU3MEpPEHHE, MPOBECHNE HAOIIOICHN );
croco0aMHu BBISBJICHUS U OLIEHKU
AHTPOTIOTEHHBIX H3MEHEHUH B MPUPOJIC; -
YMETb BBISBIIATH OTINYUTEIbHBIE IPU3HAKU
JKUBBIX CUCTEM, B TOM UHCie rpudoB,
pacTeHui, )KUBOTHBIX U YEJIOBEKa,
MPUCTIOCOOJIEHHOCTH BUIOB K CpeJie 0OuTaHus,
abMOTHYECKNX U OMOTHUYECKHUX KOMIIOHEHTOB
9KOCHUCTEM,

B3aMMOCBSI3€i OpPraHu3MOB B COOOIIECTBAX,
AHTPOIOTEHHBIX U3MEHEHUH B 3KOCHCTEMaX
CBOEI MECTHOCTH; - YMETh BBIJICIISTh
CYLIECTBEHHbIEC TPU3HAKU OMOJIOTUYECKUX
MPOIIECCOB: 0OMEHa BelecTB (MeTaboIH3M),
uH($OpPMAaLIMY U TIPEBpAICHUs SHEPTUH,
OpoXKeHHs, aBTOTPO(HOTO U reTepOTPOPHOTO
TUTIOB MUTaHUs, POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MEi03a,raMeTorenesa, SMOpruorexesa,
MOCTIMOPHUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS, UHAUBUAYAILHOTO Pa3BUTHS
opranu3Ma (OHTOreHe3a), B3aUMOICHCTBUS
T€HOB, I'eTepO3HcCa; JENCTBUI
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HCKYCCTBEHHOTO 0TOODA,

CTAaOMJIM3UPYIOIIETO, ABMXKYIIETO U
Pa3phIBAIONIETO €CTECTBEHHOTO 0TOOPA;
QIJIONIATPUYECKOTO i CUMIIATPHUECKOTO
BU000pa30BaHus; BIUSHUS IBUKYIIUX CHIT
ABOJIIOLIMM HA T€HO(OH T OMYJISALUN;
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie
oOuTaHwus,

Yepe1oBaHUS HaTpaBICHUH ABOJTIOIHH;
KPYrOoBOpOTa BEIIECTB M MOTOKAa DJHEPTHUH B
HKOCHUCTEMAX

1.4 Kosam4ecTBO 4aCOB HA OCBOECHME MPOTPAMMBI y4eOHOM JUCHUIINHBI:

MaKcUMalbHas ydeOHas Harpy3ka ctryaeHta 108 uaca, B ToM uucie: oOs3arenbHas ayAUTOpHAas ydeOHas Harpyska
crynedTa 102 qacoB; caMocTosiTeIbHAs BHEAYAUTOpHAs paboTa cTyAeHTa 2 yaca, KOHCYJIbTalluu — 4 Jaca.
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2. CTPYKTYPA U COJEP)KAHUE YUEBHOU TUCIHUTILIMHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BUAbI y4eOHOH padoThl

Bup yyeOHol padoThI

O0BEM B yacax

O0Bém o0pa3oBaTe/IbHOM MPOrPaMMBbI IMCIUTIIUHBI 108
B T.u.

OcHoBHOE coepKaHue 102
B T.4.

Teopemuueckoe obyueHue 72
llpakmuueckue 3ansamusi 14
JlabopamopHnuvie 3anamus 6
Ilpogpeccuonanvno — opuenmuposannoe cooeprcanue 10
Teopemuueckoe 06yuenue 6
IIpaxmuyeckue 3anamusi 4
CamocrosiTeqibHas padoTa o0ydarinerocs (Bcero) 2
Koncyabranuu 4

IIpome:kyTouHast arTecTauust — AMp¢epeHUMPOBAHHBIH 32a4ET
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2.2. TeMaTH4eCKUH IVIAH U COAep:KaHMe Y4eOHOM aucuunInubl « buosorns»

2.2. TEMATHYECKHUMU IIVIAH 1 COAEP KAHUE YYEBHOI'O IPEJIMETA BUOJIOT'UA

Conepxanune yueOHOro Mmarepuajia 1 (popMbl OpraHM3auu O61eM

AeATEJbHOCTH 00y4AK0IIMXCH
pa3aeioB U TeM 4acoB

HaunmenoBanue

dopMmupyembie
KOMIIETEHLIM U

1 2 3

4

Pa3nen 1. KiieTtka — cTpYKTYPHO-QYHKIMOHAJIbHAS €INHULA )KUBOT'0

Tema 1.1. Conep:xxanue yueOHOTro MaTepuaJsia 2
BuoJiorus kak buonoruss xak Hayka. CBs3b OHOJOTMU C JPYrUMU HAayKaMH: 2
HayKa ouoxumusi, O6uodusuka, O6mMoHuka, reHoreorpadus u ap. Ponp u
MECTO OMOJIOTHHU B (JOPMHUPOBAHUN COBPEMECHHON HAyYHOUW KapTHHB]
Mupa. 3HadeHue Ouonoruyeckux 3HaHuwil. Vctopus Ouoyioruu.
3HaueHHWE IMUTOJOTUU IS PAa3BUTHUS OWOJOTUM U TO3HAHHS]
npupoasl. METOIbI IHMTOJIOTHH: MHKPOCKOMHS, XpoMarorpadus,
anekTpodope3, METOJ MEUYCHBIX aToMoB, Aud@epeHIInaIbHOe
ICHTPUYTUPOBAHUE, KYJIBTypa KIETOK.

OK 02, OK 09
JP 9, 10, 12, 15, 24-
26, 33

Tema 1.2. Oomas| Coaep:xanne yae0HOro MarepuaJjia 2
xapakrepucTuka | PaznooOpasue Ouocuctem. Opranuszaius OMOJIOTHYECKUX CHUCTEM.
KU3HU YpoBHH OpraHuzanuu OHOCHCTEM: MOJEKYJISPHO-TEHETUYECKHMH,
OpPTaHOWTHO-KJIETOYHBIM,  OpTraHU3MEHHBIMH, MOMYJISITUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OHMOTE€OIEHOTHYECKUI), OHOChEpHBIN.
Hayxku, n3ydaromire 6nosorndeckiue 0ObeKThl HA PA3HBIX YPOBHIX
opranm3anuu xu3Hu. OOIIas XapaKTepUCTHUKA XKU3HH, CBONCTBA
KUBBIX cucteM. [Iporiecchl, mpoucxoasime B OMOCUCTEMAX.

OK 02, OK 09
JIP 9, 10, 12, 15, 24-
26, 33

Tema 1.3. Conepxanue yueOHOro MaTepuaJia 10
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buonornyeckn | XMMHUYECKHUH COCTAaB KIETKU. HeopraHnueckue BEIECTBA KIETKH, OK 01, OK 02,
BaJKHbIE UXOMOJIOrUYecKast pob. OK 04, OK 09
XHUMHYECKHE Oprannveckre BeleCTBa KIETKU. bHOI0OrnuecKkue noJIuMepsl. JP 9, 10, 12, 15, 24 -
COeTUHEHUS benku. Ctpykrypa u ¢yHKIUU OenkoBoi Moyekysnbl. dDepMeHTHI, 26, 33

IPUHIUIT UX JTCHUCTBUS.

VYrneBoasl. buonornueckue GpyHKIMM yrieBOAOB. JIUMUIBL.

IIpakTHYeckoe 3aHsATHE:

Nel. Ponb OenkoB, yriaeBOAOB W KUPOB B OpPraHU3ME UEJIOBEKA.

Butamunbl 1 OMONOTMYECKH aKTUBHbBIE J100aBKH, WX 3HAUYECHUE B

KU3HM oOpraHu3Ma deyioBeka. [Mmo- W aBUTAMUHO3BI HX

MIOCJIEICTBUSI.

JlaGopaTopHoe 3ansiTue:

Nel. Karanutudeckass akTUBHOCTH (epmeHTOB. JleiicTBue

dbepMeHTa KaTaias3bl HaNEePEeKUCh BOJIOPOIA.
Tema 1.4. Coaep:kanue yueOHOro MaTepuaia OK 01, OK 02
CTpykTypHO- OK 04, OK 09
¢yHKIHOHAILHA JIP 9, 10, 12, 15, 24-

A OpraHu3anus
KJIICTOK

Knerounass Tteopuss (T. IlIBann, M. Ilnelinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUS COBPEMEHHOW KJIETOYHOW Teopuu. THUIIBI
KJIETOK: AyKapUOTUYECKas W mpokapuoTuyeckass. CpaBHUTENIbHAs
XapaKTEPUCTUKA KIETOK HYKapUOT (PacTUTEIbHOM, MKUBOTHOM,
rpubHOi). CTpoeHUE MPOKAPUOTUICCKON KICTKH.

OcobOeHHOCTH  CTpoeHusi TeTepoTpodHO U  aBTOTPOdHOM
MPOKAPUOTHYECKUX  KiIEeTOK.  CTpoeHHe  IuIa3MaTUYeCKOU
MeMOpaHbl. TpaHCIOPT BEmIECTB dYepe3  IUIa3MaTHYECKYIO
MeMOpaHy: MaCCUBHBINA U aKTUBHBIA. DHIOIMTO3: MUHOIIUTO3,

26, 33
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daromuTo3. Ox3ouuTo3. O00JI0YKa WM KJIETOYHAs CTEHKA.
CtpykTypa HPYHKIUHU KJIETOUYHON CTEHKU PACTEHU, IpHOOB
[uTorumazma. [uto3015. [Hutockener. OnHomeMOpaHHbBIE
OpPraHouabl KICTKH: dHiomIazmatudeckas ceth (OIIC), ammapart
lonbmxu, JUM30COMBI, TEPOKCHCOMBI, BaKyOJId PACTUTEIbHBIX
kiaeTtok. CrTpoeHne u (YHKIMM OJHOMEMOpPAaHHBIX OPraHoOUIOB
kietku. Knerounsiit cok. Typrop.

[TonryaBTOHOMHBIE OPTaHOUABI KIETKU: MUTOXOHJIPUH, TIACTH]IBI:
XJIOPOILIACThI, XPOMOILIACTHI, JEHKOIUIACTBI, HMX CTPOCHHE U
dbyHKIMU. SnepHbIi anmnapaT KJIeTKH, CTpOeHUE U (DYHKITUH.
HemeMOpaHHbie OpraHOU bl KIETKU: pUOOCOMBI, MUKPOTPYOOUKH,
KJIETOYHBIN IEHTp. OpraHOUIbI IBM)KCHUS: PECHUYKHU U KTYTUKH.
Ctpoennie u PyHKIIMM HEMEMOPAHHBIX OPTAaHOUIOB KIETKU

JlaGopaTopHoe 3aHsTHE: 2

Ne2.  Crpoenne kieTkn (pacTeHHE, IKHUBOTHBIE, TIpHUOBI) W

KJIETOYHbIE BKJIIOYEHUS (Kpaxmall, KapOTHHOHUBI, XJIOPOIUIACTHI,

XPOMOILIACTHI)
Tema 1.5. Cogep:kanue yueOHOro MaTepuaia 4 OK 01, OK 02, OK
CTpykTypHO- CtpoeHrne XpoMOCOM. XPOMOCOMHBIM Ha0Op KJIETOK, 2 09, JIP 9, 10, 12, 15,
(GYHKIMOHAJILHBI| TOMOJOTHYHBIC U HErOMOJOTHYHBIC XPOMOCOMBI, 24-26, 33
e paxTopsl TaryIONIHBIA U TUTUTOUIHBIN HAOOpP.
HacJjeacrBeHHocT| Hyknennossle kuciotsl. JIHK u PHK. CtpoeHue HyKIeMHOBBIX
U kuciioT. Hykneotunsl. KoMimeMeHTapHbIe a30TUCTBIE OCHOBAHMSI.

[TpaBuno Yapradda.

Crpykrypa JAHK — nBoiiHas chnupanb. MecTOHaxXxoXAeHUE U

ouonornueckue ¢pyuknuu JAHK. JIHK-skcneptuza. Bunsr PHK.

Oyuknnu PHK B kieTke.

IIpakTHYeckoe 3aHsATHE:

No2. PemeHne 3amady Ha OINpEIEIICHUE NOCIENOBATEIBHOCTH 2
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HYKJIICOTHOOB.

Tema 1.6.
IMpoueccel
MATPUYHOI O
CHHTE3a

Copep:xxanue yueOHOro Mmarepuasa

Martpuunsiit  cunre3 JIHK — pennukanusa. [IpuHuumnst
perukanuu JJHK. Mexannsm perumkannu JJHK. Penapanus
JHK (mopemnnekaTuBHas, MOCTpeIUieKaTuBHas). Peakiuu
MAaTpU4YHOro cuHTe3a. [IpUHIMO KOMILUIEMEHTApHOCTH B
peakusax matpuuHoro cunresa. JIHK u ressl.

I'eHeTnueckuil KO, €ro CBOWCTBA. TPaHCKPUIILIMSA — MaTPUYHBIN
cunte3 PHK. Tpancnsuusa u e€ »Tanbl. YciaoBUs OHMOCHHTE3a
oenka. Crtpoenue T1-PHK u kxomupoBanue aMHHOKHCIOT. Poib
pubocoMm B OmocuHTE3€e OelKa.

IIpakTHYeckoe 3aHsATHE:

Ne3. Pemenue 3aa4 Ha OIPCACIICHUC IIOCICAOBATCIBHOCTU
AMHWHOKHUCIIOT B MOJICKYJIC Oenka.

OK 01, OK 02, OK 09
JIP 9, 10, 12, 15, 24-
26, 33

Tema 1.7.
HekaeTrouHbie
¢ opmbl KU3HM

Conep:xxanune yueOHOT0 MaTepuasa

Bupycel — HekeTouHble (OPMBI )KU3HU U OOJIMTaTHBIC Mapa3uThI.
CtpoeHne TMPOCTBIX U CJOXKHBIX BHUPYCOB, PETPOBHUPYCOB,
6akreprodaron. Kuznennsrii nmukn IHK-cogepskamux Bupycos,
PHK-cogepxxamux BupycoB, OakrepuodaroB. BUY, remarut
YeJioBeKa.

bakrepun. Ob6mas xapakrepuctuka. [lonstue mramm. Bupycs u
OaKTepHH:CXOICTBA U PA3IAYUSL.

OK 02, OK 04, OK 09
JIP 9, 10, 12, 15, 24-
26, 33

Tema 1.8.
OOMeH BeliecTB
HINpeBpallieHue

Conep:xxanue yueOHOT0 MaTepuaja

OK 02, OK 09
JIP 9, 10, 12, 15, 24-
26, 33
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JHEePrum B
KJIETKe

AccuMumsuua U JUCCUMWIISILUSA — JBE CTOPOHBI MeTaboJiM3Ma.
Tunsl oOMeHa BemecTB: aBTOTPO(QHBIA U Te€TePOTPOQPHBIM,
a’pOOHBIN U aHAIPOOHBIM.

DHepreTuueckoe obOecneyeHre KieTku: npespamieHue ATO B
oOMeHHbIX mpoueccax. DepMeHTaTUBHBIM XapakTep peakluid
KJIETOYHOI'0 METa00JIN3MaA.

IlepBUuHBI  CHUHTE3 OPraHMYECKHX BEIIECTB B  KIETKE.
[Tnactuueckuit oomen. @oTocuHTe3. XeMOCHHTE3. AHA’POOHBIM
SHEpreTuyeckuii oOMeH. AHa’poOHble opraHu3Mbl. bpoxenue,
aBTOTPO(HBIN U reTepoTPOPHBIN TUIT TUTAHUS.

AHa’poOHBIE MHUKPOOPraHU3Mbl KaK OOBEKThl OHMOTEXHOJOTHHU.
Oranbl sHepreTuueckoro oOMmeHa. [nmmkonus. buonmoruueckoe
OKHUCJICHHE, WU KJIIETOYHOE JIbIXaHUE.

Tema 1.9.
Kn3HeHHBIH
MUKJIKJIETKH.
Murto3. Meiio3

Conep:xxanune y4eOHOT0 MaTepuaJsa

Knerounslii 1wmkn, ero mnepuoasl W peryisinus. llepuomas
uHTepdassl ux ocobeHHocTH. JuddepeHunanus KISTKH U apecT
KJIETOYHOro 1ukia. Jleaenue kineTtku — muto3. CTaauu MHUTO3a U
npoucxojasue  npoiecchl.  KapuokuHe3 W IIUTOKUHES.
buosiornueckoe 3Haue€HHE MUTO3A.

Meiio3 — peaykimoHHoe neneHue kietku. Ctaguu Meio3a. Meiio3
— OCHOBa IIOJIOBOTO pa3MHOkeHusa. I[loBeaeHne XpoMoOcoM B
mernoze. Kpoccunrosep. buonormyeckuii = CMBICT — Meio3a.
DddexTer Meiio3a. Meiio3 B )KU3HEHHOM ITUKIIC OPTaHN3MOB.

OK 02, OK 04, OK 09
JIP 9, 10, 12, 15, 24-
26, 33

Pa3nen 2. Ctpoenue u GyHKUMU OPraHu3Ma

Tema 2.1.
Crtpoenue
OpraHusma

Conep:xanue yueOHOTro MaTepuaja

IIpodeccoHATBHO-OPMEHTHPOBAHHOE CO/IEP:KAHUE

OnHoknerounsle  opranu3mbl.  KollOHManbHBIE ~ OpPraHU3MBI.
MHOroKJIEeTOUYHBIE OpPTraHU3MBlI. B3anmocBs3b yacre

MHOTI'OKJICTOYHOI'O OpraHu3Ma. CDYHKI_[I/IH.

OK 02, OK 04, OK 09
JIP 9, 10, 12, 15, 24-
26, 33
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Opransl ¥ cucrembl OpraHoB. Amnmaparsl opraHoB. ['omeocrtas
OpraHu3Ma U €ro NOJACPKAHUE B IIPOLIECCE KUZHEACATECIbHOCTH.

Tema 2.2.
DopMbI
pPa3sMHOKeHUS
OpPraHu3MoB

Copep:xxanue yueOHOTr0 MmaTepuajia

IpodeccuoHAIBHO-OPUEHTHPOBAHHOE CO/ICPKAHUE

@opMbl  pa3sMHOXKEHHsSI OpraHu3MoB. becnosioe U MoJI0BOE
pa3MHOXkeHue. Buupl 0ecronoro pasMHOXXEHHs: MPOCTOE JEJICHUE
HaJBOE, IIOYKOBAHHME, pPAa3MHOXKEHUE CIIOPAMH, BETETATHUBHOE
pa3sMHOXEHUE, pparMeHTanus, kiioHupoBanue. [lonosoe
Pa3MHOKEHHE.

HpaKTI/l‘IeCKOC 3aHATHC

Ne 4, CpaBHGHI/IG IMpoucCcCoOB OeCII0JIOro U MOJIOBOTO PAa3MHOKCHUA

N

OK 02, OK 09
JIP 9, 10, 12, 15, 24-
26, 33

Tema 2.3.
OHTorenes
’KHBOTHBIX H
yeJioBeKa

Copep:xxanne y4eOHOT0 MaTepuasa

1SN

I'amerorenes y »kuBOoTHBIX. CriepmaTorene3 u oorene3. CtpoeHue
MOJIOBBIX KJIETOK. OIIONOTBOPEHHE M 3MOPHUOHAIBHOE pPa3BUTHUE
KUBOTHBIX.

[TapTenorenes. DmoOpuorene3 (Ha npumMmepe JaHieTHuka). Crtaauu
amOpuorene3a. Poct u passurue xuBOTHBIX. [locTaMOpHOHATBHBIN
nepuon. [IpsmMoe u HenmpsiMoe pa3BuTHe. Pa3Butue ¢ Mmeramopdo3om
y OECMO3BOHOYHBIX M  TO3BOHOYHBIX KHUBOTHBIX. Craguy
MOCTAMOPHOHANIBEHOTO Pa3BUTHSI Y )KMBOTHBIX U YEJIOBEKA.

Ilepuoasl OHTOTreHE3a 4YEIOBEKAa. bBHOJOTMYECKOE CTapeHHe W
cMepTh. [ epoHTONOTHS.

IIpakTH4eckoe 3aHsATHE!

No5. BbrisiBIeHHE W ONUCAHWE MPOLECCOB CXOJCTBA 3apOJIbIIIEH
YyeloBeKa M JPYyruxX TMO3BOHOYHBIX KAaK JI0Ka3aTelbCTBa UX
SBOJIFOLIMOHHOT'O POJICTBA.

OK 02, OK 04, OK 09
JIP 9, 10, 12, 15, 24-
26, 33

Tema 2.4.
Onrorene3s

Cojep:xanue yueOHOT0 MaTepuaja

I"ameTtodut u ciopodut. PasmMHOXKEHNE U pa3BUTHE BOJAOPOCIIEH.

OK 02, OK 04, OK 09
JIP 9, 10, 12, 15, 24-
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pacTreHuu

PazMmHOXEeHME U pa3BUTHE CIIOPOBBIX pacTeHUU. PasMHOXeHUE U
pa3BuUTHE CEeMEHHbIX pacTteHud. Poct. Ilepuoasl OHTOreHesa
pacrenuii. KKP

26, 33

Tema 2.5.
OcHOBHBIE
MOHATHS
TeHEeTHKH

Copep:xxanue yueOHOro MaTepuaJja

['eneTnka Kak Hayka O HAcCJEICTBEHHOCTH W HW3MEHYMBOCTHU
oprann3mMoB. OCHOBHBIE T€HETUUYECKUE TTOHATUSI U CUMBOJIBL. [ '€H.
l'enotun. ®eHoTun. AJUiebHbIE TEHbL. AJIBTEPHATUBHBIC
MPU3HAKK. [JOMUHAHTHBIN U PELIECCUBHBIN IPU3HAKU. ['oMo3urora
u rereposurora. YUucras nunus. ['nOpuabl. OCHOBHBIC METOJIBI
TE€HETUKH: THOPUIOTOTUYECKUH, ITUTOJIOTHUECKHUE, MOJICKYJISIPHO-
reHEeTUYECKHE.

OK 02, OK 09
JIP 9, 10, 12, 15, 24-
26, 33

Tema 2.6.
3akoHOMepHOCTH
HacJ1e10BaHus

Conep:xxanune yueOHOT0 MaTepuaja

3aKOHOMEpPHOCTH 00pa3oBaHusi TameT. 3akoHbl [. MeHnngens:
Monorubpunnoe ckpemuBanue. [IpaBmio noMuHUpOBaHHS. 3aKOH
€AMHOO0Opa3usi  MEpBOr0  MOKOJICHHS.  3aKOH  pacUIeIUICHHS
IPU3HAKOB. Hutonornueckue OCHOBBI MOHOTHOPUTHOTO
CKpellMBaHus. l'umore3a YUCTOTBI TraMeT. AHaIU3UPYIOIIEe
ckpeniuBanue. JurubpuaHoe ckpemMBaHue. 3aKOH HE3aBHUCHUMOTO)
HaCJIeIoBaHUs TMpHu3HaKoB. [lonmurubpumHoe HacieqOBaHUE U €TrO)
3aKOHOMEPHOCTH.

OK 02, OK 04, OK 09
JIP 9, 10, 12, 15, 24-
26, 33

IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE coepKaHue
NMPAKTHYECKOI0 3aHATHSA:

Ne6.  Pemenue 3amay Ha  ONpEACIICHUE  BEPOSTHOCTHU
BO3HUKHOBCHUSI HACJICICTBEHHBIX NPU3HAKOB IIPU MOHO-, IU-,
MOJIMTUOPUTHOM U aHATM3HUPYIONIEM CKPEIIMBAHUM Yy YEIOBEKa,
COCTAaBJICHUE TEHOTUINMYECKUX CXEM CKPEIIMBAHUS.

Tema 2.7.
B3aumopaeiicTBue
T€HOB

Conepxanue yueOHOro MmaTepmuaJia

I'emoTun kak neixoctHad cucteMa. MHOXECTBEHHOE NeICTBHE TE€HOB
y 4enoBeka. Ilnenorponmsa. MHOXECTBEHHBIM  AJUICIIW3M.

OK 01, OK 02, OK 09
JIP 9, 10, 12, 15, 24-
26, 33
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BzaunmonaeiictBue aIJIeIbHBIX T€HOB y geJI0BeKa.
KonomunupoBanue. B3anmoneicTBue HEAIEIbHBIX TE€HOB Y
yenoBeka. KommieMentapHocts. Onuctas. [lonumepus.

Tema 2.8. Cojep:kaHue yueOHOro MaTepuaia 4 | OKO0I, OK 02, OK 09
CuermieHHoe 3akousl T. Moprana. CLeElUIEHHOE HAClIeIO0BaHUE TI'EHOB, 2 |JIP9, 10,12, 15, 24-
HacJIeloBaHue HapyIICHUE CIICTUICHHSI. XpomocomHast TEOpHUs 26, 33
NMPU3HAKOB HACJIEICTBEHHOCTU. [ €HeTHYecKoe KapTUPOBAHHUE XPOMOCOM.
Hcnonb3oBaHue KPOCCUHIOBEPA JIJIsi COCTABIICHUS
TeHEeTHYECKUX KapT XPOMOCOM.
IMpodeccuoHaIbHO-OPHEHTHPOBAHHOE COJepPKAHME
NPAKTHYECKOI0 3aHATHSA:
Ne7. Pemenue 3amay  Ha  ONpeAesieHHE  BEPOSITHOCTU 2
BO3HMKHOBEHHUSI HACJIEJCTBEHHBIX MPU3HAKOB IPH CIETUIEHHOM
HACJIEIOBAaHUU Y YeJIOBEKAa, COCTABJIICHHE T'€HOTUIIUYECKUX CXEM
CKpEIIMBaHUSI.
Tema 2.9. ConepskaHue y4e0HOro MaTepuaa 6 | OKO01, OK 02, OK
I'enernka KapuoTtun uenoBeka. MeToibl M3y4eHHs] TEHETUKH YEIOBEKA: 2 |09,
Yye10BeKa TE€HEAIIOTUYECKUH, OJIM3HEIOBBIH, UTOTC€HETUYECKH, JIP 9, 10, 12, 15, 24-
OMOXMMUYECKHUH, MOMYJIALIMOHHO-CTaATUCTUYECKUH. 26, 33
HacnencrBennsie 3a001eBaHus 4eI0OBEKA.
I'ennbie u XpomMocoMmHBIE OOJe3HM 4YeloBeka. bone3Hum ¢ 2

HACJICICTBEHHOM MPEeIPacloIOKEHHOCThIO. 3HAYECHNUE MEIUIIMHCKOM
TEHETUKHU B MPEAOTBPAIICHUU.
Y JICUCHUH T'eHETHYECKUX 3a00JIeBaHMI YelIOBEeKa

IIpakTH4eckoe 3aHsITHE

Ne8. Pemenue 3amau Ha ompeneneHHE  BEPOSITHOCTH
BO3HUKHOBEHUSI HACJEACTBEHHBIX IPU3HAKOB, MCIIOJb3YS
METOJIbl TE€HETUKH, COCTaBJICHUE TEHOTUIIMYECKHX CXEM
CKpPEIIMBAHUSL.
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Tema 2.10.
3akoHOMepHOCTH
U3MEHYHMBOCTH

Copep:xxanue yueOHOro MmaTepuaja

B3aumopneiictBue reHoTuna u cpeabl npu  (HOPMHPOBAHUU
¢enoruna. M3meHunBocTh mnpu3HakoB. KadecTBeHHbIE U
KOJINYECTBECHHBIE IIPU3HAKU. Bunpr VU3MEHYUBOCTH:
HACJICICTBEHHAs U HEHACJICICTBCHHAS.

3aKOH TOMOJIOTMYECKMX PSJAOB B  HACIEICTBEHHOU
usmenunBocty (H.W. BaBunos).

MoaudukannonHas, Wik (eHOTUNHUYECKass U3MEHYUBOCTh. Poiib
cpenbl B MoAMGUKAIMOHHON u3MeH4YnBOCTH. Hopma peakiuu
Ipu3HakKa. DBapualMOHHBIA psAx W BapUalMOHHAs KpUBasl.
XapakrepucTuka MOAN(PUKAIIMOHHON U3MEHYUBOCTU
Hacnencreennas, WIM  TEeHOTUIIMYECKas VU3MEHUYHUBOCTb.
Kom0OuHaTnBHAss "3BMEHYUBOCTb.

MyTtanuoHHass HW3MEHYMBOCTh. Buapl Myrtanui: TIE€HHBIE,
XpOMOCOMHBIE, Te€HOMHbIE. [IpUYMHBI ~ BO3HUKHOBEHUSA
MYTaIUN.

OK 01, OK 02

OK 04, OK 09

JIP 9, 10, 12, 15, 24-
26, 33

Tema 2.11.
Ceyekaus
OpPraHu3MoB

Conep:xxanne y4eOHOT0 MaTepuaja

Ceneknus Kak Hayka. MeToibl celleKITMOHHOM paboThl. ['eTeposuc
U ero npuuuHbl. MCKyCCTBEHHBIM OTOOp: MACCOBBIM U
WHIUBUIYAJbHBIA. OTanmbl KOMOWHAIMOHHOW ceneknuu. Copr,
opojia, ITaMM.

AJITOpPUTMBI pENICHUE 33Jay Ha ONPEIEIICHUE BO3MOXKHOTO
BO3HUKHOBCHHUS HACJICICTBEHHBIX ITPU3HAKOB MO CEJIEKIIHH,
COCTABJICHUE T€HOTUITMYECKNX CXEM CKPEIIUBAHMUS.

OK 01, OK 02, OK 09
JIP 9, 10, 12, 15, 24-
26, 33

Paznen 3. Teopusi 3BoJIoun

Tema 3.1.
HUcropus
3BOJIIOLITOHHOI O
yUeHUs

Copep:xanue yueOHOT0 MaTepuaja

IlepBpie  3BONIOLMOHHBIE KOHUENIMU. [pagyanuctuyeckas
sBomonnonHas konuenuusa JK.b. Jlamapka. [IBmKymine CHIIb
sBomoru. Kpeammonusm u tpanchopmusm. Cuctemarnka K.

OK 02, OK 04, OK 09
JIP 9, 10, 12, 15, 24-
26, 33
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JIlunnes u e€ 3HaueHue A1 POPMUPOBAHUS UIEHU SBOTIOLUU
[IpennoceuiKu BOBHUKHOBEHHUS JapBUHHU3MA. DBOJIIOLUS BUIOB B
IPUPOJE.

bopnba 3a cymecrBoBanue. EctecTBeHHbIll 0TOOp. JMBepreHuus
OpU3HAKOB U BHUJooOpa3zoBaHue. (OCHOBHBIE  MOJIOKEHUS
CUHTETUYECKON TEOPUHU IBOJIOLIUU

(CT3). Poap »5BONIOUMOHHON Teopur B (HOPMHUPOBAHUU
HAy4YHOUM KapTHHBI MUpA.

Tema 3.2. Cojep:kaHue yueOHOro MaTepuaia OK 02, OK 09
MuKkpo3Bo0IH | MUKPOIBOJIIONKS U MAKPOABOJIOLUA KaK STaIlbl SBOJOIUOHHOIO JIP 9, 10, 12, 15, 24-
1 npoiiecca. ['eHeTHYecKre OCHOBBI DJBOJIONMU. MyTanuu u 26, 33

KOMOWHAIIMK KaK »JJIEMEHTApHBIA 3BOJIOIMOHHBIN MaTepHall.

[Momymsiust Kak dJIeMEHTapHas €IUHHIA IBOJIONWU. JIBIDKyIIHe

cwibl  (dakTtopbl) dBoMOIMH. MyTalMOHHBIA TpoIlecC U

KOMOHWHATUBHAs U3MEHYHBOCTb. Murparusi. W3onsnus

TIOTTYJISIITHIA reorpaduyeckas (TpocTpaHCTBEHHAS ),

Oumosiornueckas (penpoaykTuBHas). EcTtecTBeHHBIH 0TOOp —

HaIpaBJIAOMIUK (GakTop IBOJIONUU. boprba 3a cyliecTBOBaHUE

KaK MEXaHH3M JICHCTBUS €CTECTBEHHOTO 0TOOpA B MOMYJISAIHUSIX.

Bun u ero kpurepum (mpu3Haku). BumooOpaszoBaHme Kak

pe3yIbTaTMUKPOIBOIIOIUH.
Tema 3.3. Cojep:kanue yueOHOro MaTepHaia OK 02, OK 09
Maxkpo3BoJironu JIP 9, 10, 12, 15, 24-
s 26, 33

MakposBomronus. Dopmbl 51 OCHOBHBIE HaIlpaBJICHUSA
makposBomonuu  (A.H.  Cesepuos). I[lytu  poctmxkeHus
Omonornyeckoro mporpecca: apomopdos, uamoamanTtanus, oorasd
nereHepanus. MeToapl U3y4eHus MaKpOIBOJIOLUH.

3akoH 3apojbiimieBoro  cxonacrBa (3akoH K. bopa).
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buorenetnueckuit 3axkon (3. I'ekkenb, ®. Mromiep). OOmue
3aKOHOMEPHOCTH (TpaBuiIa) YBOJIIOIUH.

Tema 3.4.
Bo3HukHoBeHHe
U pa3BUTHE
JKM3HM Ha 3emJie

Copep:xxanune yueOHOro MmaTepuaJja

['wmore3pl W TEOpUM BO3HUKHOBCHHUS JKM3HM Ha 3eMiie:
KpealroHU3M, CaMOIPOU3BOJIbHOE (CIIOHTAHHOE) 3apOoKICHUE,
CTallMOHApHOE COCTOSIHME, TMaHcmepmusi, Owuomon3. Hauano
OpraHUYeCcKoi 3BOJIONHH. [10SBICHIE TEPBBIX KJIETOK. DBOJTFOITHS
MeTaboau3Ma. OBOJIONUS TEPBBIX KIETOK. I[IpokapuoTel U
AYKapuoThl. [IpOMCXOXKIACHUE MHOTOKJICTOYHBIX OPraHU3MOB.
BO3HUKHOBEHNE OCHOBHBIX IIAPCTB 3YKAPHOT.

OCHOBHBIC  YEpPThl  JBOJIONMU  PACTHTEIBLHOTO  MHpA.
OCHOBHBIE Y€PTHI SBOJTIOIUMKUBOTHOTO MHUPA.

OK 02, OK 04, OK 09
JIP 9, 10, 12, 15, 24-
26, 33

Tema 3.5.
IIpoucxo:xxkaenue
yeJioBeKa —
AHTPOIOreHe3

Conep:xxanmne y4eOHOT0 MaTepuaJja

AHTponosiorusi — Hayka o yenoBeke. CHCTEMaTHYECKOE TI0JIOKEHNE
yenoBeka. CXOACTBO 4YENIOBEKA C KMBOTHBIMU. OTIMYMS YeIOBEKa
OT XKHMBOTHBIX. [IpAMOXOXKIEHUE W KOMIUIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra M BTOPOM CHUTHAIBHOU
cuctembl. COOTHOIIEHUE OUOJIOTUYECKUX U COLIMAIBHBIX (haKTOPOB
B AHTPOIIOTE€HE3€E

OCHOBHBIE CTaJAUMU aHTPONOreHe3a. JpUONUTEKH — MPEIKu

YeloBeKa M 4eJOoBEKOOOpa3HbIX 00e3bsH. I[IpoToanTponm —

NPEAIIECTBEHHUK YeJIOBEKa. ApXaHTPON — JPEBHEUIINN YEIOBEK.

[TaseoanTpon — IPpEeBHUN YEIIOBEK.

Heoantpon — 4enoBEeK COBPEMEHHOrO THUIA. JBOJIOIUS

COBPEMEHHOI0 uenoBeka. YenoBeueckue pacbl. (OCHOBHBIE

Oonplliie  pacel:  eBpomneougHas  (eBpasuiickas),  HErpo-

aBcTpajouaHas (dKBaTopualibHasl), MOHTOJOMAHAs (a3MATCKO-

aMepuKaHcKas). Bpemss © MecTO BO3HMKHOBEHHS 4YEJIOBEUECKUX

pac. EquHcTBO yenoBevyeckux pac.

OK 02, OK 04, OK 09
JIP 9, 10, 12, 15, 24-
26, 33
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Pa3gea 4. Dkosorus

Tema 4.1. Conepxanue yueOHOro MmarepuaJia OK 01, OK 07
Jkogornyeckne | Cpeapl o0OWTaHMS OPraHW3MOB: BOJHAS, HA3EMHO-BO3AYIIHAS, JIP 9, 10, 12, 15, 24-
(paxTopsl U OYBEHHas, BHYTPHOPTaHU3MCHHAS. OHU3NKO-XUMUIECKHE 26, 33
cpelbl )KU3HU O0COOCHHOCTH cpell oOuTaHust opraHu3MoB. [IpucmocoOieHwms

OpPTaHM3MOB K JKM3HH B pa3HbIX cpenax. [IoHSATHE 3KOIOTHYEecKOro

dakropa. Kmaccuduxammst skonormdeckux ¢dakropos. IIpaBuiio

muaumyma 0. JIubuxa. 3akon TonepantHoctu B. [llendopaa.
Tema 4.2. Cogep:kanue y4eOHOro MaTepHaia OK 01, OK 02
Honyasiuus, DKoJoTMYecKasl ~ XapakTepUCTHMKa  BUJAa W TOMYJISIUU. OK 07, OK 09
coodurecTna, OKOJIOTHYeCKasi HUIIa BHUAA. OKOJOTMYECKHE XapaKTEPUCTHUKU JIP 9, 10, 12, 15, 24-
IKOCHCTEMBI nonyssiud. CooOliecTBa U OKOCUCTEMBL. BHOLEHO3 U €ro 26, 33

ctpyktypa (B.H. CykaueB). CBs3u MexXay OpraHu3MaMu B

o6uoneHose. CTpyKTypHbIE KOMIIOHEHTHI 3KOCUCTEMBI: ITPOIYLICHTHI,

KOHCYMEHTBI, peIyLlIeHTbl. KpyroBOpOT BEIEeCTB U MOTOK YHEPTUHU B

skocucteMe. Tpopuuecknue ypoBHHU.

AHTpPONIOTEHHBIE ~ 3KOCUCTEMBI.  ATrpo3KOCUCTEMBbl.  OTiInyug

arpodKOCUCTEM OT OMOreoleH030B. YpOoskocucteMbl. OCHOBHBIE

KOMITOHCHTBI YPOOIKOCHCTEM.
Tema 4.3. Conep:kanue yue0HOro Marepuasia OK 01, OK 02,
Buocdepa - OK 07, OK 09
rjaodanbHast JIP 9, 10, 12, 15, 24-
IKOJIOrHYecKas 26, 33
cucTremMa

buocdepa — xuBas obomouka 3emau. Pa3Burue npencraBieHuii o
ouocdepe BTpyaax B.M. Bepnanckoro. Obmnactu 6uocdeps u eé
cocrtaB. JKuBoe BemecTBo Onocdepsl U ero GQyHKIUN

3aKOHOMEPHOCTH  CymecTBoBaHus Ouocdeppl. OcobeHHOCTH
omocheppl Kak  riI00AJBHOM  JKOCHUCTEeMBI. JlmHaAmMuyeckoe
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paBHOBecue B Ouocdepe. PutmuuHOoCTh sABIeHHMI B Ouocdepe.
KpyroBopoThI BemecTB 1 OHOr€OXUMUYECKUE ITUKITBI.

['mobanpHBIE PKOJIOTUYECKHE TTPOOIEMBI COBPEMEHHOCTH M ITYTH UX
pelIeHusl.

Tema 4.4. Cojep:kaHue y4eOHOro MaTepuaia 2 | OKO01,0K 02
Bausinue AHTpoIoreHHble Bo3aeicTBUA Ha Ouocdepy. 3arps3HeHus] Kak BUJT 2 | OK 04, 0K 07,0K 09
AHTPONOICHHBIX | AHTPOIMOTCHHOTO  BO3JCUCTBUS  (XUMHUYECKoe,  (u3nueckoe, JIP 9, 10, 12, 15, 24-
(pakTopoB Ha OMOJIOTMYECKOE, OTXOJbl  TPOU3ZBOACTBA U  TMOTPEOJICHUSA). 26, 33
onocdepy AHTpOIIOTCHHBIC BO3ACHCTBUSA Ha armocdepy. BosmelicTBus Ha

ruapocdhepy (3arpsA3HEHUS W WX HCTOYHUKH, HCTOIICHHUS BOJX).

BosznetictBus Ha nutocdepy (aerpagaiusi MOUYBBI, BO3JACHCTBUE HA

TOpHBIE TIOpOJAA, HeApa). AHTPONOrE€HHBIE BO3JCUCTBUS Ha

ouotnyeckue coodiecTBa (Jieca M pacTUTENbHbIE COOOIIECTBa,

YKUBOTHBIN MUD).
Tema 4.5. Cojep:kanue y4eOHOro MaTepHaia 4 | OK 02, 0K 04
Bausinue 3nopoBbe M ero cocrapistomue. MDakTopbl, MOJOXKUTETHLHO U 2 | OK07,0KO09
COIMAJILHO- OTPULIATEIIPHO BIMSIOIIME HA OpPraHW3M 4YelloBeKa. BpenHbie JIP 9, 10, 12, 15, 24-
IKOJIOTHYECKUX | NPHMBBIYKM:  MOCIHEACTBHS M npodunaktuka. IIpoGiema 26, 33
(paxkTopoB Ha TEXHOTEHHBIX BO3/ICUCTBUI Ha 30POBbE YyeJoBeKa
310pOBbe (3JIEKTpPOMArHUTHBIE TIOJISA, OBITOBAsI XUMHUS, U30BITOUYHBIE IIYMBI,
YyeJI0BeKa paguanus U T.IL.). AmanTarnus opraHu3Ma d4einoBeka K (akrtopam

OKPY’KAIOIIEH CPEBI.

3allMTHBIE MEXaHU3Mbl OpraHuW3Ma 4YeloBeKa. 3J0pOBbE W

paboTOCIIOCOOHOCTD.

JlaboparopHasi padora:

Ne3. Briusiaue abnotndecknx (pakTopoB Ha YEIOBEKA. 2
Tema 5.1. Conepxanue yueOHOro MmarepuaJia 2 | OK01,0K02
buorexnonorum | buorexHomorusi Kak Hayka W Tpou3BoACTBO. (OCHOBHBIC 2 | OKO04,0K09
BIKM3HHU KAK/A0I0| HANPaBICHUS COBPEMEHHOU OMOTEXHOJIOTHUH. Metoabl JIP 9, 10, 12, 15, 24-
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OHMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OTHukKa
OMOTEXHOJOTUYECKUX M TeHETHYECKUX 7KcrnepumeHTOoB. [IpaBuna
MOMCKa W aHaiu3a OWO’KOJIOTHYECKOW uHpopMamuu U3
Pa3IMYHBIX UICTOYHUKOB (Hay4yHasi U yueOHO-Hay4YHas JTuTepaTypa,
cpeacTBa MaccoBoinH@opmariuu, cetb MuTepret u npyrue). KKP

26, 33

Tema 5.2.1. BuorexHos10ruu B MeMIIUHE

Tema 5.2.1. Coep:kaHue y4eOHOro MaTepuaia 2 | OKO01,0K09
buorexnonorun | IlpakTuyeckoe 3aHsiTHE OK 04
BMeIUIIUHE U Ne9. Passutne OuorexHonoruii B 00JacTH MEIULIHUHLI H 2 JIP 9, 10, 12, 15, 24-
dpapmanun MPUMEHEHHE UX B )KM3HU YEJIOBEKA. 26, 33

Pa3nen 6. Buoskosiornueckue ucciaea0BaHus
Tema 6.1. Coaep:kaHue y4eOHOro MaTepuaia 4 | OKO0I, 0K 02
OCHOBHBIE Hayuneiii meron. MeToabl GHOSKOJIOIMYECKUX HCCIEIOBAHUIA: 2 | OK04,0K 07, 0K 09
METOAbI MOJIEBBIE, JIaOOpaTOpHBIE, HKCIEpPUMEHTaIbHbIe. MOHUTOPHUHT JIP 9, 10, 12, 15, 24-
O0MOIKOJIOTHYECK | OKPYKAOIIEH CpeIbl: JTOKAIBHBIN, PETUOHAIBLHBIN U TII00ATBHBIH. 26, 33
170.¢
HccJIe0BaHuM

JlnddepennnpoBaHHbIii 3aUeT 2

Hroro 102
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3. YCJIOBUSA PEAJIMBALIAUA ITPOI'PAMMBI IUCIUATIIINHBI

3.1. TpeGoBaHusi K MUHUMAJBHOMY MATEPUATBHO-TEXHUYECKOMY 00ecredeHNI0

Peanuzarust mporpamMMbl AUCIUTUIMHBI TpeOyeT HaMU4Ius yueOHOro kabuHeTa «bruomorum»
O6opynoBaHue yuyeOHOTro KaOUHeTa:

- TOCaI0YHBIE MECTa M0 KOJTHMUYECTBY 00YJarOIINXCS;

- pabodee MECTO MperoaaBaTers;

- IEMOHCTPAIIMOHHBIN CTO;

- KOMIUIEKT y4eOHO-METOIUYECKUX TOCOOUH 10 6MoI0ruu (TabJINLbl, FIEKTPOHHBIE TTOCOOUS, TEIEBU30P)
- nrabopaTopHoe 00opynoBaHKre (MUKPOCKOI U MUKponpenapatsl, moaenb JJHK, repbapuit)
brubnuoTeuHblil 371€KTPOHHBIM YUTAJIBHBIN 3aJ1 C JOCTYIIOM K 3JIEKTPOHHBIM pecypcaMm OUOIMOTEK CTpaHbl U MUDA.
ObopynoBaHre MacTepCKOl 1 paboYnX MECT MacCTepPCKOI:

Hannuue mactepckux u mabopaTopuii He Tpedyercs.

3.2. [lepevyeHnb y4eOHO-METOAUYECKOH JTUTEPATYPHI

3.2.1 OcHOBHBIE JIEKTPOHHbIE U3JaAHUS

3axapoB, B. b. buonorus : yueonuk mius 10-11 kmaccoB o0meodpa3oBaTeIbHBIX OpraHu3aiuil : 6a3oBsiii ypoBeHb / B. b.
3axapoB, H. . Pomanoga, E. T. 3axapona; moa pea. E. A. KpukcyHnoa. - MockBa : Pycckoe cioBo - yueOnuk, 2021. - 352 c.
(®I'OC. NUnnosarmonnas mkoua) - ISBN 978-5-533-01425-0. - Tekcer : anektponnsiit // DBC"KoncynpTant cTyaenra : [calT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785533014250.

brosiorus: y4eOHMK W MPaKTUKYM JUIS CpelHero mpodeccruoHanbHOro obpazoBanus / B. H. Speirme [m ap.]; non
penakimeir B. H. fApeirmna. — 2-¢ m3a. — Mocksa: UznatensctBo [Opaitit, 2020. — 378 c. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-09603-3.
— Texct: anextponnsiii // DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/450740

3.2.2 JlonoTHUTEIbHbIE HCTOYHUKH
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Ooyxos, JI. K. buonorus: kietku u TKaHu: y4yeOHOE MOCOOHE sl cpenHero nmpodeccruonanbHoro odpasosanus / JI. K.
O6yxoB, B. H. KupunenkoBa. — 3-¢ u3a., mepepad, u gon. — MockBa: UzgatensctBo HOpaiit, 2020. — 358 c. —
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-07499-4. — Tekct: snexktponnsii / OBC Opaiit [caiit]. — URL:
https://urait.ru/bcode/455320

HaxaeBa, B. W. buonorus: reneruka. [lpaktudeckuii kypc: ydeOHOe mocobOue sl cpeaHero mnpodeccroHaIbHOTO
obpazoanus / B. WU. HaxaeBa. — 2-e u3p., mepepadb, u gomn. — Mocksa: MzpatensctBo Opaiit, 2020. — 276 c. —
(ITpodeccronanbuoe obpazoBanue). — ISBN 978-5- 534-07034-7. — Texkcr: anexrponnsiii // DBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/455122

BacunwseB, A. A. MemunuHckas u Owonormueckas ¢usnka. TecToBble 3amaHusi: ydeOHoe mocoOue IUIsl CpeIHEero
npodeccronaabHoro oopazoBanusi / A. A. BacunbeB. — 2-e u3j., uctp, u gon. — Mocksa: M3patensctBo Opaiit, 2020. — 189
c. — (IIpodeccronanbruoe oopazosanune). — ISBN 978-5-534-10177-5. — Texkcr: anekrponnsiii // DBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/456463

Ilepeyenbp MH(POPMALMOHHBIX TEXHOJIOIHil, HCMOJIb3yeMbIX NPH OCYHIECTBJICHUN 00pPa30BATEJIBLHOrO Mpolecca 1o
AUCHUIUIMHE, BKIOYas MepedyeHb MPOrpaMMHOro obdecrnedeHusi, NpodeccuoHAIBHBIX 043 JAHHBIX U MH(OPMAIMOHHBIX
pecypcoB cetu UHTEepHET

No  HammeHoBaHUe
I1/11
1. Onepanvionnas cucrema Microsoft Windows

2. JIuneH3noHHOE MporpaMMHOe obecriedeHre u 0a3bl TaHHBIX:

Microsoft WINHOME 10 Russian Academic OLP ILicense Cyonunen3uonssiii qoroBop Ne 67307590 ot 31.08.2018
OeccpOoUHbIi)

Google Chrome (Cso6oano pactipoctpansemoe [10),

AnTtuBupycHas nporpamma ESET Endpoind Security (munensuss ESET NOD32 Smart Security Business Edition).

3.  [CIIC «I"apanty»: http://www.garant.ru/

DeKTpoHHO-O0nOMoTeyHas cucrema FOpaiT https://urait.ru/
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DNeKTpOHHO-0MOIMoTeuHas cuctema «KOHCyabTaHT CTyI€HTa»
https://www.studentlibrary.ru

ABTOMaTHU3UPOBAaHHAS CUCTEMa, Ha TiaTdhopme HHPOPMAIIMOHHONW 000JIOYKH MopTaja

InStudy https://dist.fknz.ru/

EnnHoe okHO nocTyna kK nHpOpMaIMOHHBIM pecypcam: hitp://window.edu.ru/
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https://www.studentlibrary.ru/
https://dist.fknz.ru/
http://window.edu.ru/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA ANCIHUIIVIMHBI « BUOJIOI US1»

Oobuan Tema/Pa3nen Tun oeHOYHBIX MEPONPUATHI
KOMIIETeH M s1
Paznea 1. KileTka — CTPYKTYPHO-
(pyHKUMOHAJILHAS €IMHUIIA )KUBOT'0

OK 02 Tema Ne 1.1 Buomnorus xaxk HayKa 3anojHeHue TaOIUIbI C YKa3aHHUEM MCTOOB
MUKPOCKOTTUPOBAHUS C UX JTOCTOMHCTBAMH U
HEJIOCTaTKaMH.
3anonHenue Tabauiel «Briaa ydeHbIX B pa3BUTHE
OHOJIOTUN Y.

OK 02 Tema 1.2 OO0mas XapaKTEPUCTUKA KU3HH 3anoJjiHeHNE CPaBHUTEIBHOMN TaOIUIIBI CXOJICTBA H
pa3IUYHi )KUBOTO U HEKUBOTO.

OK 01 Tema 1.3 buosornuecku BakHble XUMHUUECKHE | DPOHTAIBHBIN OMPOC.

OK 02 COEeIMHEHUS [ToaroToBKa YCTHBIX COOOIIEHUH C TIPE3CHTAIIUECH.

OK 04 Boimonnenne uw  3ammuTta  JabopaTopHBIX  paboT
«Omnpenenenune BuramuHa C B IpOJYKTaxX MUTAHUS
«'uapoduiasHo — ruipodoOHBIE CBOMCTBA JTUTIHUIOBY.

OK 01 Tema 1.4 CrpykrypHO-QyHKIIMOHANBHAS | OnileHuBaeMas IUCKYCCHUs 10 BOIIPOCaM JICKIIHH.

OK 02 XapaKTEPUCTUKA KIETKU Pa3paboTka MeHTanbHOW KapThl MO KiacCU(DUKAIIUU

OK 04 KJIETOK U UX CTPOCHUIO HA MPO- U IYKAPUOTUUECKUX U IO

apCTBaM B MUHU IpyIIax.
Boimonnenne w 3amura  1abOpaTOpHBIX  padoT:
«CTpocHHE KIIETKH (pacTeHUs, >KHBOTHBIC, TPUOBI) U
KJIETOYHBbIE  BKJIOYEHUSA  (Kpaxmayi, KapOTHHOHUIBI,
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XJIOPOILIACTHI, XPOMOILIACTHI ).
[Mpaktuyeckoe  3aHsaTue. llpencraBieHWE  YCTHBIX
COOOIICHUH C Tpe3CHTalMel, MOATOTOBICHHBIX 10

NEPEYHIO WCTOYHUKOB, PEKOMEHTOBAaHHBIX
NPETIO/IaBaTeIIeM.
OK 01 Tema 1.5  CrpykrypHo-(dyHKIHMOHAIbHBIE | DpoHTANBHBIN OMpOC.
OK 02 (akTOpHl HACIEICTBEHHOCTH Pa3paboTka rioccapus.
Pemenne 3amad Ha ompeneieHHE MOCIEAOBATEIHHOCTH
HYKJICOTHJIOB, aMHHOKHCJIOT B HOPME M B Ciyyae
W3MEHEHHMsI oceA0BaTebHOCTH Hykieotuaos JIHK.
OK 01 Tewma 1.6 IIporiecchl MaTpUYHOTO CUHTE3a DpoHTANBHBIN ONPOC.
OK 02 Tect «IIpotiecchl MAaTPUYHOTO CUHTE3A.
Pemenue 3amau Ha ompeneneHue MOCIEIOBATEILHOCTH
aMUHOKHUCIJIOT B MOJIEKYJIe OesKa .
Pemenue 3amau Ha ompeneneHuE MOCIEIOBATEIBHOCTU
AMUHOKHUCJIOT B MOJEKyjle Oellka B cCilydyae W3MEHEHHS
nociienoBaresibHOCTH HyKieotuaoB JIHK.
OK 02 Tema 1.7 Hexnerounsie popMbl KU3HU DpoHTANBHBIN ONPOC.
OK 04 [logroToBka YCTHBIX COOOIIEHHWM ¢ Mpe3eHTaIuen
(BupycHble u OakTepuaibHble 3a0oneBaHus. OOmue
NPUHIMIBl  UCIOJIb30BAHUS JICKAPCTBEHHBIX BEIECTB.
OcoOeHHOCTH TIPUMEHEHUSI aHTHONOTHUKOB).
OK 02 Tema 1.8 OOmen BemecTB u mnpeBparieHue | DpoHTATBHBIN OMPOC.
OHEPTUU B KIIETKE 3anogHEeHNE CPABHHUTEIBHON TAaOMUIBI XapaKTEPHUCTHK
TUIIOB OOMEHA BEILIECTB.
OK 02 Tema 1.9 Xusnennsrii nmkn kiuetkd. Mutos. | O6CyXaeHHE MO BOIPOCAM JICKITHH.
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OK 04

Merios.

Pa3paboTka 1eHThl BpEMEHU KU3HEHHOTO 1IMKIIA.

Pasnen 2. Ctpoenne u (pyHKIIUM OPraHU3MA

OK 02
OK 04

Tewma 2.1 Ctpoenue opranuzma

OuenuBaemasi JTUCKYCCHSI.

Pa3paboTka MeHTanbHOW KapThl TKaHEH, OpPraHOB U
CHUCTEM OpraHoB OpPraHu3MoOB (pacTeHHs, KUBOTHBIE,
4eJIOBEK) C KPATKOW XapaKTEPUCTHKON MX ()yHKIIHH.

OK 02

Tema 2.2 ®opMbl pa3MHOKEHHSI OPTaHU3MOB

OpoHTaIBHBIN OIIPOC.
3anongHeHue TaONMIBI C KPaTKOM XapakTEPUCTHKON U
npuMepamMu GopM pa3MHOKEHHsI OPraHU3MOB.

OK 02
OK 04

Tema 2.3 OHTOreHe3 pacTeHWi, *KUBOTHBIX U
4esoBeKa

Pa3paboTka JIeHTbl BpeMEHU C XapaKTEPUCTHUKOM 3TaroB
OHTOT€HE3a OTAEJIBHOW TPYNIION KUBOTHBIX M YEJIOBEKA
110 MUKPO TPYIIIaM.

CocraBiieHH€e )KM3HEHHBIX LIMKJIOB PACTEHUM MO OTAEIam
(MOXOBHIHBIC, XBOIICBHIHBIC, MAMOPOTHUKOBUIHBIC,
r'0JIOCEMEHHBIE, TTOKPHITOCEMECHHBIE).

OK 02

Tema 2.4 OCHOBHBIE MTOHATUS T€HETUKUA

Pazpabotka rioccapusi.
Tecr.

OK 02
OK 04

Tema 2.5 3aKOHOMEPHOCTU HACJIEOBAHUS

Pa3zpabotka rioccapusi.

OpoHTANBHBIN OITPOC.

TecT mo Bompocam JIEKIUH.

Pemienne 3agauy HaA  ompeAeneHUE  BEPOSITHOCTH
BO3HUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB MIPU MOHO-,
TU-, TIOJIMTUOPUTHOM U aHATM3UPYIOIIEM CKpEUIMBaHUU,
COCTAaBJICHUE N'€HOTUIIMYECKUX CXEM CKPEIIMBAHUS.

OK 01
OK 02

Tema 2.6
MPU3HAKOB

CHCHHCHHOC HacCJI€a0BaHUC

Tecr.
Pa3paboTka rimoccapus.
Pemienne 3agau Ha

OIIPCACIICHUC BCPOATHOCTHU
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HaCJIeICTBEHHBIX MPU3HAKOB npu CIICTUICHHOM

HAacJICIOBaHWM, COCTaBJICHHUE TCHOTUIMMYECKUX CXEM
CKpeIlUBaHUsI.

OK 01 Tema 2.7 'eHeTnka mona Tecr.

OK 02 Pa3paboTka rioccapus.
Pemiennie 3agau  Ha  ompelesieHHE  BEPOSITHOCTH
HACJIEJICTBEHHBIX TMPU3HAKOB, CIEIJIEHHBIX C TIOJIOM,
COCTaBJICHHUE T€HOTUITUYECKUX CXEM CKPEIIUBaHMUS.

OK 01 Tema 2.8 3aKOHOMEPHOCTU U3MEHYUBOCTH Tecr.

OK 02 Pemienne 3amau Ha omnpeaeneHUe TUNA MYTallUd TMPH

OK 04 nepegade HaCJEJACTBEHHBIX IPHU3HAKOB, COCTAaBJICHUE
TCHOTHUITMYECKUX CXEM CKPEIIMBAHMUS.

Paznen 3. Teopusi 3BoJTIOIMHA

OK 02 Tema 3.1 McTopust 3BOJIOIIMOHHOTO YYEHUSI. ®poHTaTbHBIN OIPOC.

OK 04 MuUKpO3BOIOIHS Pa3zpaboTka riioccapust TEpMHHOB.
PazpaboTka J€HTHI BpEMEHM Pa3BUTHS IBOJIOIMOHHOTO
YUCHHUSL.

OK 02 Tema 3.2 Makpossontouus. Bo3uukHoBeHue u | OnieHMBaeMasi JHCKYCCHS: HCIOJIb30BaHUE apryMEHTOB,

OK 04 pa3BUTHE KU3HU HA 3emIie OMOJIOTHYECKON TEPMUHOJIOTUHA U CUMBOJIUKH JIIS
JTI0OKa3aTeIbCTBA pojacTBa OpraHHU3MOB Pa3HBIX
CHUCTEMATHYECKHUX T'PYIIIL.
Pa3paboTka JeHTH BpEeMEHH BO3HUKHOBEHHS W Pa3BUTHS
JKU3HU Ha 3emJIe.

OK 02 Tema 3.3 [Ilpoucxoxnaenue denoBeka — | OpoHTANBHBIN OMpoOC.

OK 04 AHTPOIIOTECHE3 Pa3paboTka JIEHTBI BpeMEHHU MTPOUCXOKICHUS YEIIOBEKA.

Pa3nen 4. Dxoaorus
OK 01 Tema 4.1 Dxomormueckue ¢akTopel U cpenbl | Tect mo sKonmoru4ecKuM (akTopaMm H CpenaMm KU3HU
OK 02 KU3HU OPTraHU3MOB.
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OK 07

OK 01 Tema 4.2 [onynsuus, coobmiecTBa, | CocTaBieHHe CXEM KPYroBOpOTa BEIIECTB, HCIONb3Ys

OK 02 OKOCUCTEMBI MaTePHAITbI JICKITHH.

OK 07 Pemenne  mpakTHUKO-OPUEHTUPOBAHHBIX  PACUETHBIX
3aJIaHUH 110 TICPEHOCY BEIEeCTBA M SHEPTHH B
DKOCHUCTEMAx C COCTaBJieHHE TPO(PHUUECKUX IMemner wu
nupaMui OMOMAaCChl M SHEPTHH.

OK 01 Tema 4.3 buocpepa -  rnobanbHas | OueHuBaeMasi Juckyccus. TecT.

OK 02 AKOJIOTUYECKask CUCTEMa

OK 07

OK 01 Tema 4.4 BnusiHue aHTPOTNOTEHHBIX (hakTOpoB | Tecr.

OK 02 Ha 6uochepy [Tpaktrueckas pabora «OTX0bI MPOU3BOJCTBAY.

OK 04

OK 07

OK 02 Tema 4.5 BnusiHue couuaibHO-3KOJOruyYeckux | OrieHuBaeMasi TUCKyCCHUsl.

OK 04 (dakTOpOB Ha 37I0POBhE YETOBEKA Brinonnenne nabopaTopHoit paboThI:

OK 07 «YMcTBeHHasi paboTOCTIOCOOHOCTD.

Pa3znen 5. buosorus B aKU3HH

OK 01 Tema 5.1 BUOTEXHOIOTUU B AKU3HU KaXKI0TO Brimonnenue keiica Ha aHanu3 WHQOpPMALMKA O HAYYHBIX

OK 02 NOCTIDKEHHUSIX B 00JaCTH TEHETHYECKHUX TEXHOJIOTHUH,

OK 04 KJIETOYHON WH)KEHEPHUH, MHUIIEBBIX OMOTEXHOJOTUU (IO

rpyImnam), NpeacTaBICHUE PE3yJIbTaTOB PEIICHUS
KENCOB.
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PELNEH3Us

Ha pabovyro mporpaMmy y4eOHOH IHCIHUILIMHEL
OV ]1.13 «buomorus»
st crienanbHocTh 18.02.12 « TexHOI0THS aHATUTHYECKOT0 KOHTPOJIS XUMUYECKHX
COETUHECHUIN»
CpeoHe20 npogheccuoHanbH020 00paA306aHUSL

Ha penensuto npezcTasieHa pabodas nporpamma no aucuumae OY/I.13 «buomornsy»
s cnenuanbHOCTH  18.02.12  «TexHOMOTHST aAHAIMTHYECKOIO KOHTPOJIS XHMHYECKHX
COeIMHEHHH» 0a30BOr0 ypOBHS CpemHEro MNpodecCHOHAIPHOIO 00pa3oBaHMs, KOTOpas
paspabotaHa Ha OCHOBe @elepalbHOrO TIOCYJapCTBEHHOTO O0pa3oBaTENbHOrO CTaHaapTa
cpenHero o0miero o0pa3oBaHHs, yTBEPXKICHHOTO IpUKa3oM MuHHCTepcTBa 00pa3oBaHHUsS H
Hayku Poccuiickoit @eneparmu ot 17 mas 2012 r. Ne 413 (3apeructpuposan 07.06.2012 r. Ne
24480), ¢ U3MEHEHHUSMH, BHECEHHBIMH IpHKa3oM MMHHHCTepcTBa NpOCBelleHHs Poccuiickoi
®enepanuu ot 12.08.2022 1. Ne 732 (3apeructpupoBas 12.09.2022 r. Ne70034), ®enepansHoi
00pa3oBaTeNbHON MPOTpaMMBI CpefHEero oOmero o0pa3oBaHMs, YTBEPXKICHHOW IPHKA30M
MunncrepcTtBa mnpocBemenuss Poccmiickoit ®@emepanmu ot 18.05.2023 r. Ne 371
(3apeructpuposas 12.07.2023 r. Ne 74228).

PaGouas mporpamma yueOHo# aucrumanabl OY 1,13 «buonorusy BKIIIOYAET CIeayONIHe
pazzensl:

— TlosicHUTENBbHYIO 3alUCKY;

— TIlacmopt pabGoueii mporpaMmel y4eOHON AUCLMILIMHBL,

— CTpyKTypy H comepkaHue yueOHOH NUCIIUIINHEI;

— VYcnoBus peanu3anuy y4eOHOH TUCLMIIIMHEL,

— KoHTpoIb 1 OIIEHKY pe3yIbTaTOB OCBOSHUS y4eOHO! IUCIMILIMHEL

B macmoprte mporpamMmsl chOpPMYTHPOBAHBl LETH U 3aJa4d OCBOCHHS IWCIUILIHHBIL,
HampaBJieHHbIE HAa  OBJAJCHHE OOydYalomuMucs OOMMMH M  NPOQecCHOHATBHBIMU
KOMIIETCHIIUSIMH.

B mosicHuTeNbHO# 3amucKe MPEeICTaBIeHO KPaTKOe ONUCAHKUE NUCLMIUIMHEL, OIPENEIECHE]
OCHOBHBIE IIEJIM HM3JIOKEHUS Kypca W 3adadd, KOTOpble JOJDKHBI OBITH pEIEHBI B IIpOLECCE
IpenoiaBaHus y4eOHO! TUCITUITIIHHEL.

Kaxxaprit pa3zmen mporpaMMbl OTpaXKaeT TEMATHKY M BOIPOCHI, IO3BOJISIONINE, B IIOJIHOM
o0BeMe, H3y4YUTh HEOOXOOMMBIA TeopeTHdeckui wmartepuan. [IpoBeleHHE NPaKTHYECKUX
3aHATHHA, MPEIyCMOTPEHHBIX paldoueil MporpamMmoi, MO3BOJISIOT 3aKPEHHTh TEOPETHUYECKHE
3HaHUS, TPUOOPETEHHBIC TP U3YUCHUH JaHHOMN JUCIUILIMHEL.

CamocrosiTennpbHass paboTa CTYIEHTOB NOAPOOHO CIUIAHMPOBaHAa M HalpaBlieHa Ha
dbopMupoBaHWEe W pa3BUTHE YYEOHBIX YMEHHH U TNPO(GECCHOHATBHBIX HABBIKOB. ABTOPOM
IIPEUIOKEHBl Pa3/INYHbIE BapHAHTHI CaMOCTOSITEIbHOM NESTEIPHOCTH CTYIEHTOB: MOJArOTOBKA
MYJIETUMEIUHHBIX TIPE3CHTAIMM, BBIMOJIHEHHWE PACUETHBIX 3aJaHUi, MOATOTOBKA JOKIAJ0B H
pedeparos.

C menpr0 KOHTPONS 3HAHUH W YMEHHH CTYJCHTOB 3alIJaHMPOBAaHBI TEKyIIue
KOHTPOJbHBIE pabOTHI i HTOTOBas aTTecTalus B popme auddepeHInpoOBaHHOTO 3a4eTa.

Pazpaborannas nporpamma yuebHO# mucnuminabl OY /(.13 «buonorus» cooTBETCTBYyET
TpeOoBanusM I[IporpaMMbl MOATOTOBKH CIIEUAIMCTOB CPEOHETO 3BEHA, [ 0CyaapCTBEHHOTrO
00pa30BaTeNFHOIO CTAaHIAPTa U PEKOMEH/TYETCs IIsl UCIIOIh30BaHUs B y4eOHOM IpoIiecce.
Peuensent: [Tonnasckas E.®., TIpenioiaBaTeb I'BIIOY

«JloHenkuii TeXH W f}IpQMLImneHHOH aBTOMaTI/IKI/I
nM.A.B. ,n,. oy




PELIEH3UA

Ha pabodyro IporpaMMy y4eOHOH IHCIHILIMHBI
OV]1.13 «buonorus»
g crermuanbHocTH 18.02.12 « TexHoI0THsS aHATUTHYECKOTO KOHTPOJISI XUMHAYECKUX
COCIMHECHHU
cpeone20 npogeccuoHanbHo20 06pa306anUsL

Ha penensuto npencranieHa padodasi mporpamma no mpucuumrae OV /.13 «buonorus»
mas  cnenmanbHOocTH  18.02.12  «TexHONMOTrHs aHAJIMTHYECKOrO KOHTPOJIL XHMHUYECKHX
COeNMHEHMN» 0a30BOr0 YpOBHS CpEIHET0 MNPOPEecCHOHAIBFHOIO 00pa3oBaHUS, KOTOpas
paspaboTaHa Ha ocHOBe @enepalbHOrO TOCYAapCTBEHHOIO 00pa30BaTeNbHOrO CTaHAapTa
cpenHero o0Imero oOpa3oBaHUS, YTBEP)XKICHHOTO IpHKa3oM MuHHCTEpCTBA 00pa3oBaHHS H
Hayku Poccuiickoit @eneparnmu ot 17 mas 2012 1. Ne 413 (3apeructpuposas 07.06.2012 r. Ne
24480), ¢ W3MEHEHUSIMH, BHECEHHBIMH IpHKa3oM MuUHHCTEpCTBA IIpOCBeleHus Poccuiickoin
@eneparun ot 12.08.2022 1. Ne 732 (3apeructpuposa 12.09.2022 r. Ne70034), ®enepanpHOH
00pa30BaTEIbHOM MPOrpaMMBl CpeIHEro oO0Iero oOpa3oBaHMs, YTBEPKICHHOW IIPHKA30M
MunrcrepctBa mpocseleHuss Poccmiickoit  ®@emeparmu ot 18.05.2023 1. Ne 371
(3apeructpuposas 12.07.2023 r. Ne 74228).

Pabouas nporpamma yueOHoM qucuuiuuabl OV /(.13 «brosnorusy» BKIIOYaET ciexyroImue
pa3zensl:

— llosicHUTENBHYIO 3alHCKY;

— Ilacnopt paboueit mporpammbl y4eOHOU JTUCHUATLIINHEI,

— CTpyKTypy H coep) aHue YueOHOH MUCIUILIUHBL;

— VYcnoBus peanuzanui yueOHOM TUCIUILUIAHBL

— KoHTposs 1 O1IeHKY pe3yIbTaTOB OCBOSHUS YUeOHOH! AUCIUILINHBL

B macmopre mporpaMMbl cpOpMYJIHPOBaHBI LENH U 33Ja4d OCBOCHHS JUCIUILIMHBEL,
HalpaBlCHHbIE Ha OBJAACHHE OOYYalOmMMHCS OOmMUMH U  IPOQeCcCHOHATEHBIMH
KOMIIETEHITHSMH.

B nosicHuTensHOM 3anmucKe MPeICTaBIeHO KPaTKOe OMMCAHUE TUCLUIIIMHGI, OTPEACIICHBI
OCHOBHBIE IIETIH H3JIOKEHHS Kypca W 3aJadd, KOTOpble IOJDKHBI OBITH PEIIeHBI B IIpOIEcce
IpenoiaBaHus yueOHOU JUCIIUIUIMHEL.

Kaxxerii pa3aen mporpaMmel OTpakaeT TEMATHKY M BOIIPOCHI, TO3BOJISIIOIINE, B IIOJTHOM
o0BbeMe, H3YYHTh HEOOXOOWMBIN TeopeTHdeckuid Martepuan. [IpoBeneHHE IpaKTHYECKUX
3aHATUH, NPEAyCMOTPEHHBIX pabouell MporpamMmoH, MO3BOJSIOT 3aKPENUTh TEOPETUYECKHE
3HaHUS, IPHOOPETEHHBIE TPH U3YUYCHUH JTaHHOHN JUCIUILIHHEL.

CamocrosiTensHass paboTa CTYZEHTOB NOAPOOHO CIIAHMPOBAaHA M HAlpaBlICHa Ha
dbopMUpOBaHHE U pa3BUTHE Y4YEOHBIX YMEHHHA W TPOQPECCHOHATHHBIX HABHIKOB. ABTOPOM
MIPEATIOKEHBl Pa3IMYHble BapUAHTHI CAMOCTOSTEIHHOU [EATEIHHOCTH CTYIEHTOB: MOJITOTOBKA
MYJBTUMEIUUHBIX IPE3EHTALMM, BBIMOJHEHUE PACUETHBIX 3aJaHUM, IOATOTOBKA IOKJIAIOB U
pedepaToB.

C 1mempl0 KOHTPOJS 3HAaHWM W YMEHHH CTYJICHTOB 3alVIaHUPOBAaHBI TEKyIIUE
KOHTPOJIbHBIE paOOTHI M HTOTOBAs arTecTarys B Gopme mudhepeHIInpoOBaHHOTO 3a4eTa.

Pa3paborannas nporpamma yuebHoU muctumiuael OV /113 «bronorus» cooTBETCTBYET
TpeboBaHusM IIporpaMmbl TOATOTOBKH CHENHATHCTOB CpenHero 3BeHa, DenepalibHOrO
rOCyJapCTBEHHOTO  00pa3oBaTeNbHOrO CTaHAAapTa CpeaHero oO0mero o0pa3oBaHUS U -
PEKOMEHIyeTCs 17Is1 UICTIOJIB30BaHUs B yUeOHOM TIpoIlecce.

['ononepora U.1., npenonasarens ' BITIOY
«JloHeKHii TEXHUKYM XUMHYECKUX




