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1. HammeHnoBaHue JUCHUININHBI

buonorus

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 0a30BYI0 yacTh bioka « C.1 » oOpazoBaTenbHON TPOrpaMMBbI 110 HAITPaBICHUSAM
MOATOTOBKH (CMEIUATBLHOCTSIM):

CnenuanbHocTthb: 04.05.01 OyHnaMeHTabHAS U IPUKIAAHAS XUMHUS

HarpaBJeHHOCTh [Iporpamma mmpoxroro mpoduis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBOCHUS IUCHUILTHHB Brosorust y o0yuaromerocst 10 KHBI ObITh COPMHPOBAHBI
CIIEYIOIIHAE KOMIIETCHIINHN:

04.05.01 ®yngameHTanbpHas ¥ TIPHUKIAIHAS XUMHUS (HAIIpaBIeHHOCTH : [IporpamMma mmpokroro mpoduis)
OIIK.S BnangeTs 6a30BBIMH 3HAHUSMH O COBPEMEHHON HAYYHOM KapTHHE MUpPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB ¥ METOJIOB €CTECTBEHHBIX HAyK



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 04.05.01 ®ynnameHTanbpHas ¥ NpUKIaaHAs XUMHUSI (HAIIPABJIEHHOCTD:
[Iporpamma mupokoro npouss)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 1
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 66
(ak.4ac.)
®opMbI TEKYLIET0 KOHTPOJIA HtoroBoe koHTposbHOE Meponpustue (1)
[TuceMeHnHOE KOHTpOJIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM 3auer (1 Tpumectp)
arrecTanuu




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

buosorus.llepBbiii cemecTp
IIpeamer u cTpykTypa 0uoJsiorum. Ilpoucxo:kaenne u CTAHOBJIEHUE KU3HU

BBenenue
Urto n3yuaer Hayka OMOJIOTHS, KTO M Korja BBEN 3TOT TepMuH. OnpenencHue xxu3nu @. DHrenbca,
COBpEMEHHOE ompeiesieHne Xu3Hu. OTIuIuTeIbHbIe 0COOCHHOCTH KUBOW MaTepHUU.

Kaaccundukanus KuBbIX OPraHu3MOB
Hctopus pa3surus kinaccudukanuu. CoBpeMeHHas KIacCU(PHUKAIHS KUBBIX OPraHU3MOB, XapaKTEPUCTUKA
LAPCTB KUBOHN IIPUPOBI.

OcHoBHbIE TCOPHUH NMPOUCXO0KIACHUA KU3HHU
TeopI/II/I Kp€allmOH13Ma, CIIOHTAHHOI'O 3apOXICHUA KU3HU U ITaHCIICPMUH.

CoBpemeHHbIE NPeJCTABJIEHUS 0 3aPOKACHUH KUIHH
Teopus 6Guoxumuueckoit sBostonnu. HayanpHble 3Tansl OMOJI0THYECKOM 3BO-THOIMH (BO3SHUKHOBEHHUE
¢dorocuHTe3a, 3yKapuOT, MHOTOKJIETOYHBIX).
YpOoBHU OpraHU3alUy )KU3HHU (MOJIEKYJISIPHO-TE€HETUUECKH, KIIETOUHBINH, OpraHU3MEHHBIH,
MOMYJISIIMOHHO-BUIOBOM, OMOr€0LeHOTUYECKUN U OHOChHEepHbI).

MO.]'leKy.]'IHpHO-l"eHeTH‘IeCKI/Iﬁ YPOBCHL OPranu3anvu *KU3HHU

YraeBoabl, AMNUAbI, BATAMUHBI, 0€JIKM U HYKJI€HMHOBbIE KHCJI0THI
Crpoenue u GyHKIUH YTIIEBOJOB, TUMUIOB U BUTAMUHOB. [lepBuuHas, BTopudHasi, TPETUYHAS U YETBEPTUYHAS
CTPYKTYPBI OCITKOBBIX MOJICKYJ M X (pyHKIMHU B KieTke. Hykiennobie kuciaotel. Monens JIHK Yorcona u
Kpuka. Pernkanus nykienHoBsix KucioT. PHK u e€ dpynkuuu B kietke. buocunres 0ei1koB: MeXaHU3M
TPAHCKPUIIIIUKA U TPAHCIISALIUN.

O0OMeH BemiecTB
Knaccudukanus oprannzmos o tuny nutanus. Ctpoenue u poiab AT®. Craguu sHepreTnueckoro ooOMeHa.
[Tnactuyeckuii oOMeH (POTOCHHTE3 I XEMOCHHTE3).

Kontpoasnoe meponpusitue Nel Ilpeamer u crpykrypa omosioruu. IlpoucxoxaeHue u ctaHoBJIeHHE
JKU3HU. MOJIeKy/ISIPHO-TeHeTHYEeCKUI YPOBEHb OPraHU3AIUH KU3HH
Konrponupyrores 3nanus paszaenos "[IpeaMer u cTtpykTypa Ouonoruu. [IporcxoxaeHue u cTaHOBICHHE
Ku3HU" U "MoOJeKyIIpHO-THETUYECKUH YPOBEHb OpraHU3aliy KU3HU"

KieTouHbIi YPOBCHDb OpPraHuv3alvu ;KU3HHU

KnetouHoe ctpoeHue
Knerounas Teopus crpoenust opraHu3MoB. CTpoeHHE dyKapUOTUUECKON KIIETKH: IUTOIIa3MaTHICCKIE
MeMOpaHbl, OCHOBHbIE OPTaHOM/ bl 3YKaPHOTHUYECKON KJIETKH (IHIO0IMIa3MaTH4ecKasi CeTb, puOOCOMBI,
KOMIUIEKC ["0JIb)KH, MUTOXOHIPUH, JIN30COMBI, KJIE€TOUYHBIHN IIEHTP, )KTYTUKH U PECHUYKH), KIIETOYHOE SIAPO U
xpoMocombl. CpaBHUTEINIbHASI XapAKTEPUCTHUKA PACTUTENILHON U AKUBOTHOM KieToK. CTpoeHue
MPOKAPUOTUYECKON KIIETKH.

Pa3zmHoxeHHEe B Pa3BUTHE OPIraHu3MoOB

Pa3mHoOkeHUe Opranu3mMoB
Pa3sMHOKEeHME KaK CBOMCTBO KUBBIX OpraHu3MOB. becroiioe u nojaoBoe pasMHOKeHHE. MUTO3 U MeHO03.



T"'amerorenes.

Pa3Butue oprann3mon
Omnpenenenre OHTOreHe3a. IMOPHUOHAIBHBIN EPUOA pa3BUTHA (ApOOIIeHUE, TACTPYIIALUS, IEPBUYHBIN
OpraHoreHe3, 0COOCHHOCTH SMOPHUOHATIBLHOTO PAa3BUTHS HA3€MHBIX MO3BOHOUYHBIX). [locTaMOpHroHaTBHBII
MEepUOJ] pa3BUTHA. buoreHeTnuecKkuii 3aK0oH.

HacaencTBeHHOCTh M H3MEHYHBOCTh

HacjaeacTBeHHOCTDb
HpeI[MeT I'CHCTUKH, OCHOBHBIC HaHpaBHeHI/Iﬂ TCHCTHUKU. MOHOFI/I6pI/I)IHO€ CerHII/IBaHI/Ie, 3aKOH YHUCTOThI I'aMCT,
aHATM3UPYIOIIee CKpeIUBaHUE, HETIOJHOE JOMUHUpOBaHue. JluruOpuaHoe ckpemmBanue. Bzaumoneicteue
QJINIENBHBIX U HeaJIeNbHBIX TeHOB. CIeTIeHHOe HACIeIOBaHHe MPU3HAKOB (MEXaHU3M CLCTIICHHUS,
HacJIeJIOBaHUE, CIICTNICHHOE C TMOJIOM).

HN3menyuBoCTH
Teopus mytanuii. HacinencrsenHas ”3BMEHYMBOCTD (T€HHBIE, XPOMOCOMHbBIE U TeHOMHbIE MyTalun). ['enetnka
yenoBeka. HenacnencrsenHas (peHoTunuyueckas) U3MEHYMBOCTb.

Kontpoasnoe meponpusitue Ne2 KiieTouHblii ypOBeHb OPraHU3annu Ku3Hu. PasMHokeHune u
pasBuTHe Opranu3MoB. HaciieACTBEeHHOCTD M H3MEHYHBOCTh
KonTponupyrorcs 3Hanus pasnenos "KiaeTouHblil ypoBeHb OpraHu3auu ku3Hu", "PasMHOXKeHUE U pa3BUTHE
opranu3MoB" u "HaciencTBeHHOCTh U N3MEHYHBOCTH"

OCHOBBI JK0JIOTHH

OCHOBBI 3K0JI0TUH
Onpenenenue sK010TUU. JKojaoruueckue Gaxtopsl. OnpeneneHye nomysiiim, €€ CTPYKTypa U OCHOBHbBIE
xapaktepucTtuku. [Tonsarue GuoreHo3a. MexBu0BbIe B3auMoeicTBUA. [IoHATHS OMOTEOIIeH03a U SKOCUCTEMBI
U ux cooTHomeHue. CTpykTypa 3kocucTeMsl. Llenu nutaHus u 3KOJ0rMYecKUe MUPAMUIBbL.
[Tonstue 6uoctepsl, ero pazsurue B.M. Bepuaackum. I'panuier 6nocdepsl. Bupsl Bemecta B 6uocdepe. Posb
KHUBBIX OPraHU3MOB B (POPMHUPOBAHUU aTMOC(HEPHI U JIUTOCPEPHI.

Buosornyeckoe pasnoodopasue
[TonsiTre Guonornyeckoro pazHooOpasusi. TeMIbl HcCue3HOBEHUS BUAOB. YTPO3bl OMOJIOTHYECKOMY
paszHooOpasuto. KpacHast kKHUra, KaTerOpHH BHUJIOB, MOJABEP>KEHHBIX BhIMUpaHuio. CoxpaHeHHE
OHMOJIOTMYECKOTr0 Pa3HO0OpasHsl.

JBOJIIOIIUOHHOE YYeHHe

OcCHOBBI TEOPHH IBOJTIOLHNH
Hcropus npeacTaBieHnid 0 pa3BUTHH XKU3HU Ha 3emie. Ydenue Y. JlapBrHa 0 €CTECTBEHHOM U MCKYCCTBEHHOM
orOopax. JlokazarenbcTBa 3BOMIONMH. [ eHETHYECKHE MTPOIIECCHI B MOMYJIAHIX. DOPMBI €CTECTBEHHOTO O0TOOpA.
AnnonaTpudeckoe U CUMIATPUUYECKOE BUA000pa3oBaHue. AanTalluy, Kak pe3yabTaT €CTECTBEHHOrO 0TOOpa.
Makpososnonus. buonorudeckuit nmporpecc u 6uonorudeckuii perpecc. Hanpapnenus 61onornyeckoi
9BOJIIOLIMH (AJJIOTE€HE3, apOr€HE3 U KaTareHes).

AHTpOMNOreHe3
Knaccugukarus genoBeka, CX0JCTBO M pa3InyKe MPUMaTOB U YenoBeka. [IponcxoxaeHne 4enoBeka,
XapaKTepUCTHKAa OCHOBHBIX pac.



KonTpoasnoe meponpusitue Ne3 OCHOBBI 3K0JI0TMU. JBOJIIOIUOHHOE YYeHHUE
KonTponupyrorcs 3Hanus pasznenos "OCHOBBI 3kog0ruu" 1 "IBONIIOLMOHHOE yueHue"



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. buonorus : y4eOHUK W IPAKTUKYM IS IPHKIaaHOT0 OakanaBpuarta / B. H. Speirun [u ap.] ; mox pegakuuei
B. H. Speiruna. — 2-e uzn. — Mocksa : U3gatensctBo FOpaiit, 2019. — 378 ¢. — (bakanasp. [Ipuximagnoi
kypc). — ISBN 978-5-534-07129-0. — Texcrt : anexktponnsbiii // ObC KOpaiir [caiT].
https://www.urait.ru/bcode/431740

2. Tynsxosa, O. B. buonorus : yuebnuk / O. B. Tynsakosa. — Capatos : By3oBckoe oOpa3oBanue, 2014. — 448
c. — ISBN 2227-8397. — Tekcr : 21eKTpOHHBIH // DnekTpoHHo-6ubnuoreynas cucrema IPR BOOKS : [caii].
http://www.iprbookshop.ru/21902

3. buonorust B Ta0yMIIax U CXeMax : Jijisl MKOJLHUKOB M a0UTYpUEHTOB / coctaButenu A. B. OHunieHko. —
Cankr-IlerepOypr : Bukropus miroc, 2016. — 128 ¢. — ISBN 978-5-91673-024-1. — TeKcT : 351eKTpOHHBIH //
DnexTponHo-0nbIMoTeyHas cucremMa [PR BOOKS : [caiit]. http://www.iprbookshop.ru/58063.html

JdomosHuTeILHAS:

1. Jumurpues, A. [1. Dxonorus : yueoHoe ocodue / A. JI. Jlumutpues. — Capatos : By3oBckoe oOpa3oBaHue,
2018. — 111 ¢. — ISBN 978-5-4487-0169-6. — TekcT : 3NeKTPOHHBIN // DIIEKTPOHHO-OUOIMOTEYHASI CUCTEMA
IPR BOOKS : [caiiT]. http://www.iprbookshop.ru/74961.html

2. Yupkona, E. H. DBomtorus opranudeckoro mupa : yueonoe nocooue / E. H. HUupxkona, FO. I1.
Bepxomenmnera, O. B. KBan. — OpenOypr : OpenOyprckuii rocyaapctBernsiii yausepcuteT, ObC ACB, 2016.
— 160 c. — ISBN 978-5-7410-1430-1. — TekcT : 31eKTpOHHBIN // DneKTpoHHO-0ubInoTeyHas cucrema [PR
BOOKS : [caiiT]. http://www.iprbookshop.ru/61898.html

3. Bunokyposa, H. B. O6mias 6uosorus : Matepuaisl kK n3ydeHuro kypca / H. B. BunokypoBa. — Kanuaunarpas
: bantuiickuii henepanpHbiii yHuBepcuTeT M. Mmmanyuna Kanta, 2005. — 134 c. — ISBN 5-88874-702-5. —
Tekcr : anexTpoHHbIH // DnekTponHo-O0ubroTeunas cucrema IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/23859

4. Ilonsixosa, T. W. buonorus knerku : yueOHoe nocodue / T. U. ITonsaxosa, U. b. Cyxo. — Caunkr-IletepOypr
: Cankr-IlerepOyprekuii MeIMKO-COIMANBHBIN HHCTUTYT, 2015. — 56 ¢. — ISBN 2227-8397. — Tekcr :
ANIEKTPOHHBIN // DiekTpoHHO-O0nbnoTeunas cucrema IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/74246.html



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://herba.msu.ru/shipunov/school/sch-ru.htm bu6nuoreka "®mnopa u payna"
10. Ilepeyenb uHPOPMAITUOHHBIX TEXHOJIOT U, NCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

OO0pazoBaTenbHBIN MPOoIIece MO TUCIUIUTMHE BHOJIOrHs MpeanoiaraeT uCroJib30BaHUE CIIETYIOIIETO
MPOrPaMMHOTO o0ecrieueHus: 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
Mpe3eHTAIIMOHHBIC MaTepUabl (CIaibl IO TeMaM JIGKIIMOHHBIX M MPAKTUYECKUX 3aHATUN);
JOCTYII B pekuMe on-line B DnekTpoHHY0 6nbmnoTeunyto cucremy (ObC)
JOCTYI B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA.

[Tepeyenr HEOOXOIUMOTO JTUIIEH3UOHHOTO U (MJIM) CBOOOHO PAaCIpOCTPAHSIEMOTO TPOTrPAMMHOTO
obecreyeHus:

1) opucHbI nakeT NpUIOKEHUH (TEKCTOBBINA IPOLIECCOP, MPOTrpaMMa JUIsl TOATOTOBKH 3IEKTPOHHBIX
Mpe3eHTalHi);

2) nmporpaMmMa JeMOHCTpPAIIMH BUACOMATEPUATIOB (IIPOUTPHIBATED);

3) nmpuiokeHue, MO3BOJISIONIEe IPOCMATPUBATh U BOCTIPOU3BOANTH MenuakoHTeHT PDF-daiinos.

4) mporpaMMsl JUIs IPOCMOTPA M PelaKTUPOBAHUS HUPPOBBIX U300paKEHU;

5) mporpaMMsl AJist IPOCMOTpa U penakThuposanus DjVu-daiinos.

Z[I/ICL[I/IHJ'II/IHS. HC MPEAYCMATPUBACT UCIIOJIb30BAHUC CIICLIUAJIM3UPOBAHHOTO ITPOTrPpaMMHOTI'0 obecrieueHUs

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aJaHH TT0 JUCIUIUINHE PEKOMEHIYETCS HCTIOJIh30BaHNE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIMOHHOMN paOOThI U MIPOBE/ICHUU 3aHATUI B pEeXKUME OHJIAWH MOTYT
MCTIOJIB30BAThCS:

cuctema BHIcoKoH(epeHTICBsA3H Ha ocHOBE TuiaTdopmbl BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiepkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTEPUAIIOB U MPE3CHTALINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSEMbIC 3a1aHMUs,
3aJaHusl Uil COBMECTHOM palbOTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEeXHUYECKOI 0a3bl, HEOOX0AMMOI JJIf1 OCYIIEeCTBICHUSA
00pa30BaTeJbHOIO MPOLECcCa M0 JUCUUILIHHE

Jliig mpoBeieHNs JIEKIIMOHHBIX 3aHATHI HE00X01MMa yueOHast ayAUTOpUs, OCHAILEHHAs! CTIeLHaTIU3UPOBaHHOM
MeOeNb0, IEMOHCTPAIIMOHHBIM 000py10BaHHEM (TIPOEKTOP, SKpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
POTpaMMHBIM 0OecTieueHHeM, MEJIOBOH (M) WIIM MapKEepHOH TOCKOH

Jl11s ipoBeIeHUs] CEMHUHAPCKUX (MTPAKTUYECKHX ) 3aHATHI HE0OX0IMMa yueOHasl ay AUTOPHsI, OCHAILIIEHHAS
CHEIHATTM3UPOBAHHON MeOeTbI0, IEMOHCTPAIMOHHBIM 000pYyTI0BaHUEM (IIPOEKTOP, IKPaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOILIUM MPOTPaAaMMHBIM 00eCrieYeHUEM, MEJIOBOH (1) WU MapKepHOM
JOCKOHN

Jlist camocTosATeIbHOM paboThl HeoOXoauMBbI omerieHuss Hayunoi 6ubmmorteku [ITHUY . [Tomemnenus
Hayunoii 6u6mmorexku [I'HNY, o6ecnieunBaroT J0CTYI K JTOKAIBHOW U TI100aIBHOM CETSIM.

JList mpoBeieHNsT MEPOIPUATHI TEKYIIETO KOHTPOJIS U POMEKYTOYHOM aTTECTALlUH, IPYIIIIOBBIX U



WH/IMBUYaITBHBIX KOHCYJIbTAIlMH HEOOX0IMMa yueOHast ay TUTOPHsI, OCHAIIIEHHAS CIICIIHATH3HPOBAHHOM
MeOenbIo, , MEJIOBOH (M) MITM MapKEePHOU TOCKOH

[Tomemenus nayunoi 6uomuorexku [I'HUY mist oGecriederHust caMoCTOSITEIbHON PaboThl 00yUYarOIINXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMU KOMIIBIOTEPA C
JIOCTYNOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHalbHbIMU
KOMIIBIOTEpPaMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, KopI.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEPaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaabHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00ANBbHOM KOMIIBIOTEPHBIM CETSM.

6. UutanbHbIi 321 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKAJbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce koMInbloTephl, yCTaHOBJIECHHBIE B TOMELIEHUAX HAy4YHOU OMOJINOTEKH, OCHAILEHBI CIICAYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBast cucrema «Koncynprantlnocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE

BuoJsiorus

HJIaHl/IpyeMble Pe3YJIbTaThI oﬁyqul/m 0o AMCIMIIIIMHE I (l)OpMHpOBaHI/IH KOMIICTCHIIMHU U
KPHUTEPUHA UX OLCHUBAHUSA

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
o0y4eHust o0y4eHust
OIIK.5 Nmets npeacTaBieHue o HeynosierBopure

BJIAAETH 0a30BBIMH
3HAHUSAMU O
COBPEMEHHOU HAYYHOU
KapTHHE MHUpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB B
METOH0B €CTCCTBESHHBIX
HayK

npeaMeTe U CTPYKType OHOJIOTHH.
3HaTh ONpECIICHHE KU3HU 1
OTJIMYUTETbHBIE OCOOCHHOCTH
JKUBOW MaTepuu. Y METh
UCTIOJIb30BAaTh MOTYYEHHYIO
UHPOPMALIMIO O OUOTONIUMEpPaX U
OTJIENIBHBIX IaPCTBAX KUBOU
HOPUPOIBI IPU ONMUCAHUU
COBPEMEHHOT0 MPEICTABICHUS O
HPOMCXOXKAECHUY KU3HU U
9BOJIIOLIUM KUBOW MaTepUH

He umeer npencraBieHue o npeamere u
CTpyKType 6uonoruu. He 3HaeT coBpeMeHHbIE
oTpeieNIeHUs )KU3HH, OTIINYUTEIbHBIC
0COOEHHOCTH JKMBOW Matepuu. He Bmageet
COBPEMEHHOM KiTacCU(UKAINEH KUBBIX
oprau3mMoB. He MoxeT BocIpon3BeCTH
OCHOBHBIC TEOPUH TIPOUCXOXKICHUS Xu3HU. He
3HAET COBPEMEHHBIC MTPEICTABICHHUS O
MIPOUCXOXKICHUN KU3HU U IBOJFOIIUH KUBON
Matepun. He nmeer mpencTaBieHne 0 CTPOCHUN
Y POJIH B KUBBIX OpraHU3Max yTIeBOJIOB,
JTUNHUI0B, OETTKOB, HYKJIEUHOBBIX KUCIIOT,
BUTaMUHOB U (pepmeHTOB. JleMOHCTpHUpyeT
OTCYTCTBHE 3HaHMI O OMOCHHTE3€e Oelka u
oOMeHE BEIECTB.

YoBj1eTBOPUTEIbH
Nmeet ob1mue, HO HE CTPYKTYpUPOBAHHBIE
3HAaHUA O MPEeAMETe U CTPYKTYpe OUOJIOTHH.
YacTUyHO BOCTIPOM3BOAUT COBPEMEHHBIE
oTpeieNIeHUs )KU3HH, OTIINYUTEIbHBIC
0COOEHHOCTH JKMBOM MaTEepUH, KJIaCCUDHUKAITHIO
JKUBBIX OPraHU3MOB, OCHOBHBIE TEOPUU
MIPOUCXOXKICHUS KHU3HU. J[eMOHCTpUpYyeT
(dbparMeHTapHBIC MPEACTABICHUS O
MIPOUCXOXKICHUN KU3HU M IBOJFOIIUH KUBON
Matepun. YaCTUIHO BOCIIPOU3BOIUT
WH(OPMAIIHIO O CTPOCHUU U POJIA B KHUBBIX
OpraHu3Max yrieBOJIOB, TUMHI0B, OCIKOB,
HYKJICMHOBBIX KHCJIOT, BATAMUHOB U
(bepmeHToB, OuocuHTe3e OenKa 1 OOMeHe
BEILIECTB.

Xopomuro

JlemoHcTpupyeT chOpMUPOBAHHEIE, HO
coJiep>Kallre OTAeIbHbIe TPOOEIbl 3HAHUS O
peIMeTe U CTPYKType OHOJIOTHH,
OTJIMYUTEIHHBIX OCOOCHHOCTSX )KMBOU




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
MaTepUu, KIaCCH(PUKAIIUN JKUBBIX OPTaHH3MOB,
OCHOBHBIX TEOPHI MPOUCXOKICHUS KU3HH, O
CTPOCHHH U POJIH B KUBBIX OpraHU3Max
YTJIEBOJIOB, JIMITHJIOB, OCJIKOB, HYKJICHHOBBIX
KHCJIOT, BATAMHUHOB U ()eépPMEHTOB, OMOCHHTE3¢E
Oenka u oOMeHe BerecTs. He mosHOE
BOCITPOM3BEJICHUE COBPEMEHHBIX OMpPEICICHUIN
KU3HH. B 11e5om ycnenrsoe, HO coaepikaiiee
OTJIENTbHBIC MPOOEITHI BOCTIPOU3BEICHHE
COBPEMEHHBIX TPECTABICHUH O
MIPOUCXOXKICHUHN KU3HU W IBOJIIOIUH KUBOU
MaTEpHH.

OT1an4yHO
JlemoHCTpUpYET CPOPMUPOBAHHBIC 3HAHUS O
peIMEeTe M CTPYKTYype OMOJIOTHH,
OTJIMYMTENHHBIX 0COOCHHOCTSX KUBOM
MaTepuu, KIaCCH(PUKAIIUN JKUBBIX OPTaHU3MOB,
OCHOBHBIX TEOPHI MPOUCXOKICHHUS KU3HH, O
CTPOCHHH U POJIH B KUBBIX OpraHU3MaX
yTJIEBOJIOB, TUMUIOB, OEITKOB, HYKJIEHHOBBIX
KHCJIOT, BUTAMMHOB U (DepMEHTOB, OMOCHHTE3e
Oenka u oOMeHe BemecTs. JlaeT moapoOHOe
ompe/ieeHUE )KU3HU. Y CIIEITHO U TTOAPOOHO
BOCITPOM3BOIUTE COBPEMEHHOE TIPE/ICTABJICHHE
O TMPOUCXOXKIACHUH KHU3HU U DBOJIIOIIMH KHUBOU
MaTEpPHH.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocrtaBku : CYOC

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT
Crnoco0 npoBeeHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEeHKa 0 JUCHUIUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAallUU OIPEIENIAETCSl Ha OCHOBE 0aJIoB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEPOTNPHUATUSAX, IPOBOJUMBIX B TEUEHUE YUEOHOI 0 MEPHOAA.
MaxkcumanbHoe Koan4decTBo 6a/ioB : 100

KonBepranusi 6a/U10B B 0TMETKHU

«oTiInyHo» - ot 81 1o 100
«xopomo» - ot 61 1o 80

«yJOBJIETBOPUTEJBbHO» - 0T 43 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 43 Oaia

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

OIIK.5

BJIAJETh 0a30BBIMH 3HAHUSIMHU O
COBPEMEHHOM HAYYHOU KapTUHE

MHpa Ha OCHOBE IOJIOKEHUH,

3aKOHOB U MCTOA0B €CTCCTBCHHBIX

HayK

KonTponsHoe meponpusitue
Nel IIpenmer u cTpykTypa
o6uonoruu. [IpoucxoxaeHue
U CTAaHOBJICHUE KU3HU.
MonekyssapHo -
TEHETUYECKUI YPOBEHb
OpraHM3aliy KU3HU
IIncbMeHHOE KOHTPOJIbHOE
MeponpusTe

3HaHUE IIpeIMeTa U CTPYKTYpPbl OMOJIOTUH,
OIIpEICIICHUH KU3HU, OTIMYUTEIbHBIX
0COOEHHOCTEH JKMBOM MaTepuu, OCHOBHBIX
TEOPUI IPOUCXOXKICHUS KU3HU.

Brnanenue coBpeMeHHOM kiaccupukamnuen
KUBBIX OPTAaHU3MOB.3HAHUE CTPOCHUS U

POJIU B )KUBBIX OPraHU3MaXx YTJIEBOJIOB,
JTUNHUI0B, OETKOB, HYKJIEHHOBBIX KUCIIOT,
BUTAaMHHOB M (D€PMEHTOB, OMOCHHTE3a
Oenka 1 0OMeHa BeIecTB. Y MEHUE

MCIOJIb30BATh MOTy4YEHHYIO HH()OPMAIIHIO
0 OuomnoJiMMepax M OTJEIbHBIX IaPCTBAX
KUBOU IPUPOBI IPY ONTUCAHUU
COBPEMEHHOI0 MPEJICTABICHUS O
MIPOUCXOKICHUH )KU3HU U HBOJIIOLUN
YKUBOW MaTEpUHU.




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.5

BJ1a/I€Th Oa30BBIMU 3HAHUSMU O
COBPEMEHHON HAy4YHOU KapTHUHE
MHpa Ha OCHOBE MOJIOKEHHH,
3aKOHOB M METO/IOB €CTECTBEHHBIX
HayK

KonTponsHOE Meponpusitie
Ne2 KrnerouHslil ypoBEeHb
OpraHM3aLMH KU3HH.
PasmHoOxeHMe U pa3BuTHE
OpPraHHU3MOB.
HacnenctBeHHOCTD M
U3MEHUYUBOCTD
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaHHEe OCHOBHBIX ITOJIOKEHUH KIIETOYHOM
TEOPHUH, CTPOCHUS TPOKAPUOTUYECKON U
AYKApPUOTUYECKOH KIIETOK, BUJOB MOJIOBOTO
1 OECTOJIOTO Pa3MHOKEHMUS,
OHMOreHETHYECKOI'0 3aKOHA, CTaINMI
AMOPUOHAIILHOTO M MOCTIMOPHOHATHHOTO
pa3BUTHS, 3aKOHOB MeH1eIsl, TPUHIUIIOB
B3aNMMOJICHCTBHSA T€HOB. Y MEHIE

HCIIOJIH30BaTh 3aKOHOMEPHOCTHU
CIIETIJICHHOTO HaCJIeIOBaHUS TPU
00BICHEHNH BO3HUKHOBEHHUS
HacJIeACTBEHHBIX 3a00aeBanniiBianenme

npeacTaBJICHUAMHA O HaCHeHCTBeHHOﬁ u
HeHaCHCHCTBCHHOﬁ N3MCHYHMBOCTH

OIIK.5

BJ1a/1I€Th Oa30BBIMU 3HAHUSMU O
COBPEMEHHOUN HAy4YHOU KapTHUHE
MHpa Ha OCHOBE ITOJIOKEHNH,
3aKOHOB M METO/IOB €CTECTBEHHbIX
HayK

KonTponsHoe meponpusitue
No3 OcHOBBI 3KOJIOTHH.
DBOJIIOIIMOHHOE YUYECHHUE
HTorosoe KOHTpPOJIbHOE
MeponpusiTie

3HaHUe KJIACCH(PHUKAINN YKOJIOTHIECKUX
(bakTopoB, OmpeeneHHid MOMyIALUH,
OMOIIEHO3a B SKOCUCTEMBI, OHOoC(epsl U
UX CTPYKTYpY, MEXKBUIOBBIE
B3aUMOJICHCTBHS U IICTIA TUTAHUSI.

Bnanenue npecrasienusimu o 6uocdepe,
€C IrpaHUIIax U BUAax BCIICCTBA B Hel.

3HaHue 0 OMOJIOTHUECKOM Pa3sHOOOpa3uu U
ero OXpaHe, HICKyCCTBEHHOM H
€CTECTBEHHOM OTOOpE, OCHOBHBIX
MOJOXKEHHUSIX MUKPOIBOIIONNH
MaKpOABOJIOIMH. Y MEHHE HCTIONIb30BATh

II0JIy4YEHHBIE 3HaHUs U3 o0jacTen
9KOJIOTUU U TEOPHUH DBOJIIOLMH IIPH
OIIMCAaHUU CTAJUI aHTPOIIOI€HE3A.

Cneunpukanusa MeponpusTHH TEKylIero KOHTPOJIS

Kounrpouabsnoe meponpusitue Nel Ilpeamer u crpykrypa ouoJiornu. Ilpoucxoxaenue u
CTAHOBJICHHUE KU3HU. MOJIEKYJISIDHO - TeHETHYECKUI YPOBEHb OPraHU3aluH )KU3HH

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca

VY cnoBus IpOBENEHNS MEPOIIPUATHUS: B Yachl ayAUTOPHOMH padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 35

IIpoxoaHoii 6amn: 15

IToxa3zaTean oneHMBaHUA

Baaasl

3HaeT nporecc OMOCHHTE3a OeNKa

YMeeT UCIoib30BaTh IMOAYUYCHHYIO I/IH(bopMaL[I/IIO 0 6I/IOHOJ'II/IMCan H OTACJIbHBIX IAapCTBaXx 8




JKUBOU IIPUPOJBI IIPU ONIUCAHUN COBPEMEHHOTO IIPEACTABIICHUS O IIPOUCXOXKIACHUM KU3HUA U
ABOJIIOIMH KUBOW MaTepun

3HaeT OCHOBHBIE CTA UM MPOLIECCOB OOMEHA BEIECTB 7
Brnaneer coBpeMeHHO# kiaccudukanyeil JKUBBIX OPraHU3MOB, MOXET JaTh XapaKTePUCTUKY

OCHOBHBIX LIapCTB

3HaeT CTPOEHHE U POJIb YIIIEBOIOB, JIUMUI0B, OEIKOB, HYKJICHHOBBIX KHCIIOT, BATAMUHOB U 4
(epMEHTOB B )KMBBIX OPTaHU3Max

3HaeT onpeAeNeHHs IPeaIMeTa U CTPYKTYpbl OMOJIOTHH 2
3HaeT onpeAeNeHHs KU3HU U OTINYUTENbHbIE 0COOEHHOCTH KUBOW MaTepUH 2

KounrposbHoe meponnpusitue Ne2 KiieTrouHblii ypOBEeHb OPraHU3anMu ;KM3HU. PasMHOKeHHe U

Pa3BHTHE OPraHU3MOB. Hacnez[cn;emiocn) U UIBMCHYUBOCTD

[IponoIKUTENHbHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yyaca
VYcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI

MakcumanbHBIA 0ajll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanuu: 30
[IpoxonHoii 6amn: 13

IMoka3aTeiu oleHUBAHUS Baaabl

3HaeT cTaAuy YMOPUOHAIILHOTO Pa3BUTHI, MOXET CHOPMYIUPOBATh OMOTCHETUYECKUI 3aKOH 7
3HaeT CTPOEHUE MPOKAPUOTUYECKON U FYKAPUOTHUUECKOU KIIETOK 6
Bnangeer nmpencraBieHUsIMH O HACIEACTBEHHON M HEHACIIEICTBEHHOW U3MEHYMBOCTH 4
3HaeT BUIBI MTOJIOBOTO U OECTIONIOr0 Pa3MHOKEHUS 3
dopmynupyeT 3akoHbl MeH/Iens, 3HaeT MPUHIUITBI B3aUMOICHCTBUS T€HOB 3
YMeeT UCIoNIb30BaTh 3aKOHOMEPHOCTH CIETNIEHHOTO HACJIeI0BAaHUS PU 00BICHEHUN 3
BO3HHKHOBEHHUS HACIICJICTBCHHBIX 3a00JIeBaHMI
3HaeT BUJBI TOCTIMOPUOHAIBHOTO Pa3BUTHS
3HaeT OCHOBHBIE TOJIOKEHUS KJIIETOUHOM TEOpUU

KonTposabHoe meponipusitue Ne3 OCHOBBI 3K0JIOTHH. JBOJIOIUOHHOE YYeHH e

[IponoKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALNU: 2 Yyaca

VYcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PpadoThI

MakcumanbHbIA 0asl, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM aTTecTanuu: 35

[Tpoxoxnoii 6amt: 15

IMoka3aTeiu oleHUBAHUS Baaabl

YMeeT UCIOoNIb30BaTh MOTYYCHHBIE 3HAHUST U3 00JIaCTEl SKOJIOTUU O TEOPUH IBOJIOLUU MIPH 15
OINMCAHUU CTaJIU AaHTPOIOTEeHE3a
3HaeT OCHOBHBIE MOJIOKEHUSI MUKPOIBOJIIOLUU U MAKPO3BOIIOLUN 4
HmeeT npeacTaBieHue 0 OHOIOTHYECKOM Pa3HOOOpA3UU U €ro OXpaHe 4
Brnazgeer onpeaeneHUsIMU MOMYJIALINUNA, OMOIIEHO3a U SKOCUCTEMBI, 3HAET CTPYKTYPY MOMYJISIHH, 3
OHMOIIEHO3a B YKOCUCTEMBI
Brnaneer npecraBnenusimu o 6uocdepe, ee rpaHuIax U BUAAX BEIIeCTBa B HEl 3




3HaeT BUJIbI HCKYCCTBCHHOI'O U €CTCCTBCHHOT'O 0T60pa

3HaeT BUALI MEKBUIOBLIX B3aUMOIECHCTBUN U 1leTIeil MUTaHUS

3HaeT KJIaCCU(PHUKAINIO SKOJIOTUIECKUX (PaKTOPOB




