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IHosiICHUTEJIBHAS sanucka

Pabouass mporpamma anpecoBana yyammumest 10-11 kiaccoB 06meodpa3oBaTeibHOIO
yupexneHnusi. Padouasi mporpaMma cocraBjieHa Ha OCHOBe aBTOPCKOM IIporpammsl Kypca
ITonomapeBa MN.H., Kyumenko B.C., Kopuunoa O.A., JlparomunoB A.I'., CumonoBa T.C.
buonorus: 5-11 kmaccel: nmporpammel/[W.H. Tlonomapéra, B.C. Kyumenko, O.A. KOpHIIOBa U
ap.]- M.: Benrana-I'pad, 2016. — 400 c.

Pabouas nporpamma coorBercTtByer ®I'OC COO (2012r.)

[Ipenmer «buonorus» ortHocuTcs K npeaMerHol oOnactu «EcTrecTBeHHOHay4YHbIe
npeaMeTbD).

eas nporpaMmmai:

CdopmupoBath y HIKOJIBHUKOB B MPOIECCe OMOJOTHUYECKOTO 00pa30oBaHUs MOHUMaHUE
3HAUEHUS 3aKOHOB M 3aKOHOMEpPHOCTEH CYIIECTBOBAHHMS M pA3BUTHUS JKUBOM NPUPOIbI,
OCO3HAHHE BeJnYaillield [eHHOCTH *U3HU U OMOJIOTMYECKOTO pa3HOOOpa3us Halleil IJIaHeTsl,
MMOHMMAaHHE PpOJIM TMpollecca HBOJIONMM M 3aKOHOMEPHOCTEH Mepefayd HacleACTBEHHOU
nHpopManuu st 00BsICHEHUSI MHOT000pa3us (hopm KU3HU HA 3emiie.

Cpoku peaau3anuu NporpaMmsel — 2 roja.

OCHOBHBIM NPHMHIMIIOM OTOOpa MaTepuaia CIY)XHT HEMOCPEJCTBEHHOE MPOJI0JIKEHUE
MporpaMMbl Kypca Ouojioruu 5-9 KJlaccoB, COCTaBIE€HHBIX ABTOPCKUM KOJUIEKTHBOM IIOJ
pykoBoactBom mpodeccopa W.H. Tlonomapésoit (M:Benrtana-rpad, 2012).Onupasicer Ha
CBEJICHUs, TIOJIy9eHHbIC B 5-9 Kjaccax, B CTapliel MIKoJje Kypc OMOJIOTHH pacKphIBaeT Ooiiee
MOJIHO ¥ TOYHO C HAYYHOW TOUYKM 3peHHus oOLIeOMOJIOTMYECKUE SIBICHUS U 3aKOHOMEPHOCTH,
OCYILIECTBJISIOUINECS] HAa PAa3HbIX YPOBHSAX OpraHU3alMK KUBOW MPUPOJIbI, U3JIaraeT BaKHEUIINe
OMOJIOTUUECKHE TEOPUHU, 3aKOHBI, THUIMOTE3bl. B cBsizm ¢ 3tMm mporpamma 10-11 kmaccos
MIPEJICTaBIISIeT coJiepKaHue Kypca OMOJIOrMHM Kak MaTepuaja BTOpPOro, 0ojiee BHICOKOTO YPOBHS
oOyueHusi, TOCTPOEHHOT0 Ha MHTETPUPOBAHHONW OCHOBE. PackpbiTHe ydueOHOro coaepiKaHHs B
Kypce oOmei Ouonoruu 10-11 kimaccoB TPOBOAMUTCS IO TeMaM, XapaKTEPHU3YIOIUM
OCOOCHHOCTH CBOWCTB JKMBOM MNPUPOABI HAa MOJIEKYJISIPHOM, KIETOYHOM, OPraHU3MEHHOM,
MOMYJISILIHOHHO-BUI0BOM, OHMOT€OIIEHOTHYECKOM, OHOC(hEepHOM YPOBHSIX OpraHU3alUul >KUBOMN
MIPUPOIBI.

IIpennonaraemsie pe3y/ibTaThl:

BbinmyckHUK HA 0230BOM YPOBHE HAYUYHUTCS:

e packpblBaThb Ha MpHUMeEpax pojb Ouosornd B (OPMHUPOBAHMU COBPEMEHHOUN HaydyHOM
KapTUHBI MUpPa U B IPAKTUYECKON AEATEIbHOCTHU JIFOCH;

e T[IOHUMAaTh U OINKCHIBATh B3aMMOCBS3b MEX]y €CTECTBEHHBIMH HayKaMu: OHOJIOTHEH,
(bU3MKON, XUMHEH; yCTaHABINBATh B3aUMOCBSI3b IPUPOIHBIX SIBJICHUM;

e TIOHMMAaTh CMBICI, pa3inyaTh M  ONHUCBIBATb  CHUCTEMHYIO  CBSI3b  MEXKIY
OCHOBOMOJIATAlOIIUMU ~ OUOJIOTHYECKUMU TOHATUSAMHU:  KIETKa, OpraHu3M, BH],
IKocucTeMa, ouocdepa;

e HCIOJb30BaTh OCHOBHBIE METOJbl HAYYHOTO IIO3HAHUS B Y4YEOHBIX OMOIOTHYECKHUX
HCCIIEIOBAHUSX, POBOJUTH SKCIIEPUMEHTHI 110 U3YYEHUIO OMOJIOTUYECKUX OOBEKTOB H
SIBIICHUHN, OOBSICHATH PE3yNbTaThl SKCIIEPUMEHTOB, aHATH3UPOBATh UX, (HOPMYIHPOBATh
BBIBOJIBI;

e (QopmMynHpoOBaTH TUMIOTE3bl HA OCHOBAHHUHU MPEUIOKEHHON OMOJIOTHYECKOM HH(pOpMauu
W TIpeiaraTh BapUaHThl POBEPKU THUIIOTE3;

e CpaBHUBATh OHMOJOTHYECKHE OOBEKTHI MEXKIY COOOM MO 3aJaHHBIM KPUTEPHUSM, JENaTh
BBIBO/JIbI U YMO3aKIJIFOUEHHSI HA OCHOBE CPaBHEHUS,

e O00OCHOBBIBaTh €AMHCTBO KMBOW M HEKHMBOW MPHUPOMBI, POACTBO KUBBIX OPraHU3MOB,
B3aMMOCBSI3U OPraHU3MOB U OKPY)KAIOLIeH cpe/ibl Ha OCHOBE OMOJIOTHYECKUX TEOPHii;

e TPHUBOJUTH NPHUMEPHI BEIIECTB OCHOBHBIX T'PYIN OPraHUYECKUX COCAMHEHHUH KIIETKU
(6enKoB, JKHUPOB, YIIIEBOIOB, HYKIEUHOBBIX KHCIIOT);




e pacno3HaBaTh KJIETKU (IIPOKAPUOT U DYKAPHUOT, PACTEHUH M >KMBOTHBIX) IO OINHCAHUIO,
Ha CXEMAaTHYECKUX H300paKEHUSAX; YCTAHABIMBATh CBS3b CTPOCHHA M (PYHKIMN
KOMIIOHEHTOB KJIETKH, 000CHOBBIBAaTh MHOT000pa3ue KIEeTOK;

e pacro3HaBaTh MOMYJISALUIO U OMOJIOIMUECKUN BUJ] 10 OCHOBHBIM IPU3HAKAM;

e ONHCHIBaTh ()EHOTHII MHOTOKJIETOYHBIX PAaCTEHUH M KUBOTHBIX IO MOPQOIOTHUYECKOMY
KpUTEPUIO;

e 00BSACHATH MHOTOOOpa3Me OPraHu3MOB, IPUMEHSIS SBOJTIOIMOHHYIO TEOPHIO;

e KIaccu(UIUpPOBaTH OMOJIOTHYECKHE OOBEKTHI HAa OCHOBAHWUHM OJHOTO WIJIM HECKOJIBKHUX
CYLIECTBEHHBIX NPU3HAKOB (TUMBI IUTaHUS, CIOCOOBI MAbIXaHHUA M PA3MHOMKEHMS,
0COOEHHOCTH Pa3BUTHS);

e OOBSACHITH MPUYMHBI HACIICJICTBEHHBIX 3a00JICBaHHIA;

e BBISBIIATH U3MEHYUBOCTh Y OPraHU3MOB; OOBSICHATH MPOSIBICHUE BUJIOB U3MEHUYUBOCTH,
UCIIOJIb3YSl 3aKOHOMEPHOCTM W3MEHUMBOCTH; CpaBHHUBAaTh HACIEACTBEHHYID U
HEHACJIEJICTBEHHYIO N3MEHUNBOCTb;

e BBIABIATH  MOPQOJOrMYecKkre, (U3NOJIOTUYECKHE,  MOBEIEHYECKHE  aJanTaluu
OpraHU3MOB K cpesie 00MTaHUs U IEUCTBUIO SKOJIOTMUECKUX (PAKTOPOB;

e COCTaBJISTH CXEMbI [IEPEHOCA BEIIECTB U YHEPTUU B IKOCUCTEME (LIE€NH MUTaHUA);

e TMPUBOAMUTH JOKAa3aTEIbCTBA HEOOXOJMMOCTH COXpaHEHHsI OuopasHooOpasus Ais
YCTOMYMBOTO PAa3BUTHS U OXPaHbI OKPYKAOLIEH CPEJIbI;

e OLIEHUBATh JOCTOBEPHOCTh OWOJIOTMYECKON HH(POpPMAIUM, TOJTYYeHHOH U3 pa3HBIX
HCTOYHHUKOB, BBIJEIATH HEOOX0IMMYIO0 MH(GOPMALIMIO 7Sl UCIIOJIb30BAHUS €€ B yueOHOM
NEeSITeIbHOCTH U PELLIEHUH MPAKTUYECKUX 33]1aY;

e TIPEICTaBIATh OHWOJIOTHMUECKYI0O HWH(GOpPMAIMI0O B BHUAC TEKCTa, TaOMUILl, Tpaduka,
JarpamMMsl U JeNIaTh BBIBOJbI HA OCHOBAHUH MPEACTAaBICHHBIX TaHHBIX;

e OLIGHUBATh POJIb JOCTH)KEHUU T€HETHKHU, CEJCKIUU, OMOTEXHOJOTHMU B MPAKTHUYECKON
NeSITeIbHOCTH YEJIOBEKA U B COOCTBEHHOM KU3HU;

e OOBSCHATH HETraTUBHOE BIMSIHHE BEIIECTB (AIKOTOJI, HUKOTHHA, HAPKOTHYECKHUX
BEILECTB) HA 3apO/IbIILIEBOE PA3BUTHE YEIIOBEKA;

e OOBSICHSATH MMOCIIECJCTBUS BIUSHUS MyTarcHOB;

e OOBICHATH BO3MOXHbBIC TPUYMHBI HACJIEICTBEHHBIX 3a00JI€BaHHIA.

BoinyckHUK Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUHThCSH:

e JaBaTh HayyHoe OObBsICHEHHE OuosiorndeckuMm (¢akraM, mpoleccaM, SBJICHUAM,
3aKOHOMEPHOCTSIM, HCIIOJIb3Ysl OMOJIOTMYECKHEe TeopHH (KIETOUYHYIO, SBOJIOIUOHHYIO),
yueHue o ouocdepe, 3aKOHBI HACIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYHUBOCTH;

e XapaKTepU30BAaTh COBPEMEHHBIC HANpaBICHHS B PAa3BUTHUU OHUOJIOTMH; OIMHUCHIBATH HX
BO3MOYHOE UCIOJb30BAaHUE B MPAKTUYECKOU NESATENbHOCTH;

e CpaBHUBATH CHOCOOBI JACTCHUS KIETKH (MUTO3 U MEHO3);

e pemiath 3aJa4M Ha moctpoeHue ¢parmenta Bropoi nenu JIHK mo mpemnoxeHHOMY
¢parmenty nepsoit, uPHK (MPHK) o yuactky JJHK;

e pemarh 3aJaYd Ha ONPEICIIEHUE KOJIMYECTBA XPOMOCOM B COMAaTHMYECKHX M IMOJIOBBIX
KJIeTKaX, a TaKkXke B KJIETKax Iepeja HayajloM JiesieHus (Melo3a WM MUTO03a) U 10 €ro
OKOHYaHHUU (JUI1 MHOTOKJIETOYHBIX OPraHU3MOB);

e pemaTh IeHETHYECKHE 337a4l HAa MOHOTMOPHUIHOE CKpEIIMBAHUE, COCTABIATH CXEMbI
MOHOTHOPUHOTO CKpEIIMBAaHUs, MPUMEHsSI 3aKOHBI HACJEICTBEHHOCTH M HCHOJb3Ys
OMOJIOTUYECKYIO0 TEPMHHOJIOTUIO U CUMBOJIUKY;

e YCTaHABIIMBATh THUN HACIEIOBAHUA M XapakTep MpOSBICHHs NpPHU3HAKA MO 3aJaHHON
CX€M€ POJOCIOBHOM, IPUMEHSS 3aKOHBI HACIIEICTBEHHOCTH;

e OLIEHMBAThb pE3yJabTaThl B3aMMOJCMCTBHS 4YEJIOBEKA M  OKpPYKalLIEeHd cpeasbl,
IIPOTHO3UPOBaTh  BO3MOXHBIE  TIOCIEACTBUA  JACATEIBHOCTH  4YEJIOBEKa Ul



CYH_[CCTBOBaHI/ISI OTOCIIBHBIX GI/IOJIOFI/I‘ICCKI/IX 06’b€KTOB nu I CJIbIX HpI/IpOI[HLIX
COOOII[ECTB.
CucreMa OleHKH JIOCTHKEHHI yJaluxcsi:

OCHOBHOI1 HHCTPYMEHTAPH /151 OLlCHUBAHMS Pe3yJIbTATOB:

e BOIPOCHI U 337aHus yueOHukoB «buosorus» 10-11 knaccos (nox penakuuen M.H.
[Tonomapégoii);

e JIMJAKTUYECKHE MaTEepUaJIbI;

e TECThI O U3ydaeMbIM TeMaM, KUMBpi;

e oOpaszoBarenpHblii KoMmIuiekc @Pupma «1C», W3narenbckuii nentp «BeHrtaHa-
I'pad», 2009;

e HCCIIE0BATEIbCKUE, TBOPUECKUE, TPAKTHUECKUE PAOOTHI;

e TPOEKTHAas ACSATEIbHOCTb.

O0mas xapakTepucTuKa Kypca 6M0J10ruu

PabGouass mnporpamMa cocTaBjieHa Ha OCHOBe aBTOPCKOW  IpOrpaMMBbl  Kypca
[TonomapeBa M.H., Kyumenko B.C., Kopumnosa O.A., JlparommioB A.I'., CumonoBa T.C.
buonorus: 5-11 xmaccer: nporpammsl/[.H. Tlonomapéra, B.C. Kyumenko, O.A. KOpHuUJIOBA U
ap.]- M.: Benrana-I'pad, 2016. — 400 c.

[Iporpamma u conepkanme kypca Omosiormu 10-11 kmaccoB pa3paGoTaHbl B TOJTHOM
COOTBETCTBUH CO CTaHJIAPTOM CPEIHEro o01ero oopasoBaHus 6a30BOTO YPOBHS.

[IporpaMmmMa mnOoCTpo€Ha Ha BaXXHOM COJEPKATEIBHOM OCHOBE — TYMaHH3ME,
OMOLIEHTpPHU3ME M TOJMIEHTPU3ME B PACKPBITUM CBOWCTB KUBOM Mpupoabl U €€
3aKOHOMEPHOCTEH; MHOTOMEPHOCTH YPOBHEW OpraHM3alMM >KU3HU; WCTOPU3ME SBICHHUU B
MPUPOJIE U OTKPBHITUH B OMOJIOTMYECKOM 00JIacTH 3HAHUMN; MOHUMAHUM OWOJIOTUM KaK HAayKH U
KaK SIBJICHUS KYJIbTYpbl; 3HAYCHUN OMOJOTHH JJISl KU3HU JIIOACH U IJIs1 COXpPaHEHUS MPUPOIBL.
[Iporpamma  mpeaycMmaTpuBaeT  OTpaK€HHE  COBPEMEHHBIX  3a/ad, CTOSIIMX  Mepen
OMOJIOTMYECKOW HAYKOMW, pelieHrue KOTOPhIX HAMPAaBJICHO HAa COXPAHEHHE OKPYXKAIOIIEH Cpespl,
KUBOI MPUPOABI U 30pOBbs ueroBeka. Ocoboe BHUMaAHHUE YAEJICHO PAa3BUTHUIO SKOJIOTHUECKON
KYJIBTYPbl MOJOJEXH, (HOPMUPOBAHHIO KOMIIETEHTHOCTHBIX KadeCTB JUYHOCTH Y4alluXcs,
Pa3BUTHUIO  TIO3HABATENBHOW  NIEATENBHOCTH (M, COOTBETCTBEHHO,  IMO3HABATEJIBbHBIX
YHUBEpPCAJIbHBIX ACUCTBUIA), YKPEIUICHUIO U PACIIMPEHHUIO MPEJICTaBICHUN O HAyYHOW KapTHUHE
MUpa C Y4€ToM OMOJIOTMYECKUX, OSTUYECKHX, TYMAHHCTUYECKHUX, KOMMYHUKATHUBHBIX,
ACTETUYECKUX U KYIbTYPOJIOTHYECKHX aCIEKTOB.

WNuTterpupoBanne MaTepuajoB M3 pa3MYHBIX O00IacTeil Hayku OHOJOTHU B XOJe
PACKpPBITUSL CBOMCTB KUBOUW MPUPOJIBI C TO3HUIMU MPUHAIICHKHOCTH UX K Pa3HBIM CTPYKTYPHBIM
YPOBHSIM OpraHU3allUM >KU3HH, MX JKOJOTU3aLHUs, KYJIbTYypOJIOTMYECKash HAMpaBICHHOCTH U
JTUYHOCTHO-PAa3BUBAOIINI TOJIXO] AeTa0T yueOHOE COJep)KaHUE HOBBIM M 0oJiee MHTEPECHBIM
JUIS YYaIIuXCs.

Wznoxenue yuebHoro marepuana B 10 Kiacce HAUMHAETCS C PACKPBITUS CBOWCTB
OouochepHOro ypoBHS KM3HUM U 3aBEpIUIaeTCS HM3YyYEHHEM CBOICTB MOMYJSIIHOHHO-BUIOBOTO
ypoBHsA. B 11 kmacce u3yueHue CBOMCTB >KMBOW NPUPOJBl HAYMHAECTCA C OPraHU3MEHHOTO
YPOBHS M 3aBEpUIACTCS H3YYEHHEM CBOMCTB MOJIEKYJIIDHOTO YpPOBHSA JKM3HHM. Takas
MIOCIIEIOBATEIbHOCTh M3JIOKEHHs COAep)KaHUs Kypca Oumosiormu obecreunBaeT B 10 kiacce
IIPEEMCTBEHHYIO CBsI3b C KypcoM Ouosoruu 9 kjgacca M MEXKIPEIMETHYIO CBSI3b C KypcoMm
reorpapun 9 u 10 knaccos. M3ydyenue B 11 kiacce MpoOLECCOB U SIBICHUM MOJEKYISPHOTO
YPOBHSI KH3HU IIO3BOJIAET OCYILECTBUTH MEKIIPEIMETHYIO CBS3b C KYpCOM OpraHM4ecKOn
XUMHH.

N3yuenne 6uosiorun Ha 0a30BOM YpOBHE HAIPABIICHO, TJIABHBIM 00pa3oM, Ha pean3alHio
KYJIBTYpPOJIOTHYECKON (DYHKIIMU B OOIIMX KOMIIETEHTHOCTSIX OMOJOTMYECKOro oOpa3oBaHUs Ha
MOJITOTOBKY BBICOKOPA3BUTOM JTMYHOCTH, CIIOCOOHON K aKTUBHOMW JEATENLHOCTH; HA Pa3BUTHE Y




oOyJaromuxcss WHAUBHIYaTbHBIX CHOCOOHOCTEH, (POPMHPOBAHME COBPEMEHHOTO HAyYHOTO
MHUPOBO33PEHUSI.

B mporpamme mpenycMOTpeH pe3epB CBOOOJHOrO Y4eOHOro BpeMeHH sl Oojee
IIMPOKOTO HCHOJB30BaHUS HMHBIX (POpM opraHmsanuu ydeOHOro mporecca (1abopatopHbie
paboThI, cEeMUHAPHI) U BHEAPEHUS COBPEMEHHBIX NIEJarornYeCKUX TEXHOJIOTHH.

MecTo Kypca 0H0J10THM B Y4eOHOM IJIaHe

[Iporpamma pa3zpaboTana B COOTBETCTBUU C O0a3ucHBIM yaeOHBIM M1aHoM (bYTlom) s

ypoBHs cpenHero obmiero oopazoBanus 10-11 kimaccos. O06miee 9rcio y4eOHBIX 9acoB 3a 2
roja ooyuenus cocrapisiet 70, u3 Hux 35 (1 u B Hegenmo) B 10 kmacce, 35 (1 4 B Henmeno) B 11
KJiacce.

Jannas pabouasi mporpaMma OpUeHTHpOBaHa Ha 68 yacoB 3a 2 roja, T.e. o 34 yaca B 10
u 11 knaccax (34 yueGHble Henenu) B cOOTBETCTBHU ¢ YueOHbIM 1aHoM MOY «COILI Nely r.
Banyiiku benropoackoii o61actu v rooBbIM KajeH1apHbIM rpadpukoM MOY «COL Nely r.
Banyiiku benropoackoii obiactu.

VYueOnuku 6nonoruu s 10 u 11 kitaccoB sABISIIOTCS IBYXYpPOBHEBBIMU. X 0CHOBHOM
MaTepHuall IpeAHa3Ha4YeH I OpraHu3auy 00y4eHHs B COOTBETCTBUH C TPEOOBAHMSIMHU K
MIPEIMETHBIM pe3yJIbTaTaM OCBOCHHUS 0a30BOT0 Kypca OMOJIOTHH B HIEH IIKOJIE.
JIOTIOTHUTEIBHBIN MaTeprall MOXKET OBITh HCIOJIB30BaH HA BO BHEYPOUHOU eI TEITHHOCTH.
Copepxanue kypca 6uosiorun 10-11kmaccoB 6a30BOro ypoBHsl, IpeICTaBICHHOE B IPOTpamMMme,
pacuntano Ha 70 aymuTOpPHBIX y4eOHBIX yacoB. Pe3epBHOE BpeMsi OyJeT MCTIOTIH30BAHO
Ha M3y4eHHue MPOOIEMHBIX H.BOTIPOCOB Kypca, POBEICHIE SKCKYPCHIi, TPAKTHYECKUX padoT,
KOHTPOJIbHO-0000IIAt0IHE YPOKH.

JINYHOCTHBIE, MeTampeIMeTHble ¥ TpeJAMeTHbIE pPe3YJbTAThl OCBOEHHUS Kypca
omnoJsioruu
JIn4HOCTHBIE pe3yJbTaThI:

* ¢(hOpMUPOBAHHOCTh MOTHBALIUH K TBOPUYECKOMY TPYy, K paboTe Ha pe3ynbTaT; OepexHOMY
OTHOILIEHMIO K IPUPOJIE, K MATEPUAIIbHBIM M TyXOBHBIM LIEHHOCTSIM;

* cpOpMHUPOBAHHOCTH YOSKAEHHOCTH B BasKHOM POAM OHOJIOTHH B KM3HU OOIIECTBA;

* peanu3alys STHYECKUX YCTAHOBOK HO OTHOLIEHHIO K OMOJIOTMUECKUM OTKPBITHSAM,
HCCIIEIOBAaHUAM U UX PE3yJIbTaTaM;

* ¢(hOpMUPOBAHHOCTh HAYYHOH KapTUHBI MUpa KaK KOMIOHEHTa 00I1eYesI0OBeUeCKO 1
JMYHOCTHOM KyJbTYpPbI Ha0a3e OMOJOrMUECKUX 3HAHUM U YMEHUI;

* [IPU3HAHKE BBICOKOMN IIEGHHOCTH JKU3HU HO BCEX €€ MPOSBICHUAX, 310POBbs CBOEIO U IPYTUX
JIO/IEeN; peanu3anus yCTaHOBOK 37J0pOBOro oOpasa XKHU3HHU;

* ¢(hOpMUPOBAHHOCTb [IO3HABATEIbHBIX MOTUBOB, HAIIPABJIEHHBIX HA OBJIA/ICHHE HAaBbIKAMU
CaMOCTOSTEJILHOTO IPUOOPETEHNS] HOBBIX 3HAHUM;

* 3HaHHWE 0 MHOTOOOpa3nu >KUBOM MPHUPOJIbI, METOAX €€ U3YUEHUs, POJIM YUeOHbIX YMEHUH JUIs
JIMYHOCTH, OCHOBHBIX ITPUHLIUIIOB U MPaBUJI OTHOLIEHUS K )KHBOH MPHUPOJIE.
MertanpeaMeTHble pe3yJabTaThl:

* OBJIAJICHUE COCTABJIAIOLUIMMHU UCCIIEI0BATEIbCKON U IPOEKTHON JEATEIbHOCTH, B TOM YHCIIE
YMEHHUEM BHUJIETh POOJIEMY, CTABUTh BONIPOCHI, BBIJIBUTaTh T'MIIOTE3bI, AaBATh ONPEIEICHHS
MOHATHUAM, KJIaCCU(PULIUPOBATh, HAOII01aTh, TPOBOJAUTH 3KCIIEPUMEHTHI, J1eJ1aTh BBIBObI U
3aKIIIOYEHUs, 0OBACHATH, JOKAa3bIBaTh, 3AIIMILATh CBOU UJEH;

* KOMIIETEHTHOCTh B 00J1aCTH KCII0JIb30BaHMsI HH(POPMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI
(UKT), ymenue paboTaTh ¢ pa3HbIMA HCTOYHUKAMH OHMOJIOTMUYECKONH MH(POPMALIUY;
CaMOCTOSITEJIbHO HAaXOAUTh OMOJIOTUYECKYI0 HH(OPMAIIMIO B PA3JIMYHBIX HCTOYHUKAX (TEKCTE
y4eOHUKa, TOTIOJIHUTENIBHOM IUTEpaType, CIpaBOUYHUKAX, CIOBapsAX, HHTEPHET-pecypcax);
aHAJIM3UPOBATh U OLIEHUBATh HH(POPMAIIHIO, TIPE0OPa30BEIBATh €€ U3 0JIHOM (POPMBI B APYTYIO,
* YMEHHUE aJIeKBaTHO MCIOJb30BaTh pEUEBbIE CPEJICTBA TUCKYCCUU U apryMEHTAI[MH CBOEH
MO3UIIMH, BBICITYILIUBATh U CPAaBHUBATH pa3Hble TOUKH 3pEHHSI, apTYMEHTHPOBATH CBOIO TOUKY
3pEeHHs, OTCTAUBATh CBOIO MO3UIIMIO;




* CIOCOOHOCTH BBIOMPATH LIEJIEBBIE U CMBICIIOBBIC YCTAHOBKHU JJIS1 CBOUX JICHCTBUH, OCTYITKOB
110 OTHOLIEHUIO K )KUBOW MPUPOJIE, 310POBBIO0 CBOEMY U OKPYKAIOUIHUX.

IIpenmeTHble pe3yabTaThl:

* XapaKTEPUCTHKA COJIEPKaHUS OMOJIOIMUECKUX TEOPUH (KJIETOYHOU TEOPUH, SBOIIOIIMOHHOM
teopuu Y. Jlapsuna), yuenust B.I. Bepuanckoro o 6uocdepe, 3akonos I'. Mennens,
3aKOHOMEPHOCTEHN U3MEHUNBOCTH, BKJIaJ]a BBIJAIONINXCS YUYEHBIX B Pa3BUTHE OMOJIOTHYECKOM
HayKH;

* YMEHHE OIPEEIIATh CYIECTBEHHBIEC TPU3HAKH OMOJIOTHYECKUX 0OBEKTOB U IIPOIIECCOB,
COBEPUIAIOIIMXCS B )KUBOU MPUPOJIE HA PAa3HBIX YPOBHSAX OPraHU3alUuU )KU3HU; YMEHUE
CpaBHUBATh MEX/Iy CO00 pa3nnyHble OHOJIOrHYecKre 00BEKTHI; CPAaBHUBATH U OLICHUBATH
MeXay CO00M CTPYKTypHBIE YPOBHU OpraHU3aIUH KU3HU;

* 00bsICHEHHE oM OMoJIoruU B (POPMUPOBAHUN HAYYHOT'O MHUPOBO33PEHUS; BKJIaJa
OMOJIOTUUECKHUX TEOPH B (POPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHUHBI
MHpa; OTPULIATEIBHOTO BIUSHUS aJIKOT0JIsl, HUKOTUHA, HAPKOTHYECKUX BEIIECTB HA pa3BUTHE
3apo/Iblllia YeJIOBEKa; BIMSHUS MyTareéHOB Ha OPraHU3M YeJIOBEKa, IKOJIOTHYECKUX (PaKTOPOB Ha
OpraHu3Mbl; IPUYHUHBI 3BOJIOIMH, U3MEHSIEMOCTH BHI0B, HACIEACTBEHHbBIX 3a00JI€BaHUH,
MYTalHil, yCTOMYUBOCTU U CMEHBI SKOCUCTEM;

* YMEHHE MPUBOANUTH JOKA3aTeIbCTBA €AMHCTBA )KUBOW U HEKUBOM MPUPOIbL, €€ ypOBHEN
OpraHu3aIiy 1 SBOJIIOLIMH; POJICTBA KUBBIX OPraHU3MOB M OKPYXKAIOIIeH cpe/ibl;
HE0OX0IMMOCTH COXPAHEHUS MHOTOOOpa3us BUAOB;

* YMEHHE M0JIb30BaTHCS OMOJIOTUYECKON TEPMUHOIOTHEN U CUMBOJIMKOM;
* YMEHHE pelIaTh IeMEeHTapHble OMOJIOTMYeCKUE 3a]Jaul, COCTABIISATh JIEMEHTAPHbIE CXEMbI
CKpEILMBAHUS U CXEMBbI IIEpEHOCA BEUIECTB U SHEPrUH B SKOcHcTeMaxX (e MUTaHUs);
* YMEHHE MMPOBOJIUTH AHAJIN3 U OLIEHKY PA3JIMYHBIX TUIIOTE3 O CYIIHOCTH XKHU3HH, O
MIPOUCXOXKIACHUN KU3HU U UEI0BEKa; r100abHBIX SKOJOTUYECKUX MPOOIeM U ImyTeil ux
peIIeHus; TOCIEACTBUI COOCTBEHHON JEATENHHOCTH B OKPYXKAIOIICH Cpelie; Ype3BhITaHBIX
CUTYaIMi MPUPOTHOTO U TEXHOTE€HHOTO XapakTepa; OMojJoruyeckoil nHpopMaiuy,
MOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB;
* OLIEHKY STHYECKHX aCIEeKTOB HEKOTOPBIX UCCIEeI0BaHUI B 001acTH OMOTEXHOJIOTUN
(KITOHMPOBAHHUS, UICKYCCTBEHHOTO OILJIOIOTBOPEHUSI, HAIIPABJICHHOTO U3MEHEHHS T€HOMA);
* IOCTAHOBKY OMOJIOTUYECKHUX SKCIIEPUMEHTOB U 00BSICHEHUE X PE3YIbTaTOB.

Coaepxanue TeM y4eOHOI0 Kypca:

Ilepeuenb W Ha3BaHMe pa3jeja M TeM Kypca IO rogamMm oOy4deHHsi, He0OXOaUMoOe
KOJIMYECTBO YaCOB /IJIsl pa3/iesia, TeMbl:

Paznien 1. BBenenue B Kypc oOuiei Omossoruu (5 yacon)

Paznen 2. buocepHblii ypoBeHsb ku3nu (84)

Paznen 3. buoreoueHoTuYecKuii ypoBeHb KU3HH (64)

Paznen 4. Ilonmy/IAuMOHHO-BHI0BOM ypoBeHb ku3HHU (134)

Paznen 5. OpranusMeHHblii ypoBeHb ku3HHu (164)

Paznen 6. Kinerounslii ypoBeHb :ku3HH (94)

Pazgen 7. MosekyJISIpHBIA ypOBeHb KU3HH (74)

Pe3epBHOe Bpems (6 yacoB)

Coaepskanue y4eOHOH TeMbl; OCHOBHBIC BONPOCHI; IPAKTHYECKHEe U J1a00paToOpHbIe
PadoThI, IKCKYPCHH, HCIIOJIb3YyeMble IIPH 00y4YCeHHH:
Paszoen 1 BBenenune B kypc o6uieii ouosnorum (5 1)
buosnorus xak Hayka. OTpaciau GHOJ0THH, €€ CBA3U C IPYTUMHU HayKaMu. 3HaueHHUe
pakTu4yeckoit 6nosoruu. OCHOBHBIE CBOMCTBA KU3HU. OTIMYUTEIbHbIE TPU3HAKH
xuBoro. buonornueckue cucremsl. buocrucrema kak CTpyKTypHasi €AMHULIA KUBOM MAaTEPHUH.
OOm1re mpu3HaKu OMOCHCTEM. YPOBHEBAsI OpraHU3alUs )KUBOM MPUPObL. Poib 6uonocuueckux
meopuil, uoetl, 2unomes 8 OpMUpPOBAHUU COBPEMEHHOL eCMEeCME8EHHOHAYYHOU KaApMUHbL MUpPA.
MeToabl U3y4eHus )KUBOM NpUpoIbl (HaOMI0eHHe, CpaBHEHHUE, ONTUCAHNE, SKCIICPUMEHT,
MOJIETIUPOBAHUE). B3aumocssass npupoosl u Kynomypoi.




OKckypcus 6 npupody MHOTo00pasue BUI0B B POJHON IPUPOJIE.

Pa3zoen 2. BuoctepHblii ypoBeHb ku3HH (8 )

Ocobennoctu 6nochepHOro ypoBHS Opranu3anuu xku3Hu. Yuenue B.W. Bepuaackoro o
ouocdepe. OyHKINU )KUBOTO BelecTBa B Onocdepe. [ MoTe3bl 0 MPOMCXOKICHUN )KU3HU
(>xkmuBoro BemiecTBa) Ha 3emie. Paboter A.M. Onapuna u J[x. XonneitHa. DBomtoius 6uochepsl.
Otanbl OMOJIOTHYECKOH HBOJIIOIUH B Pa3BUTHH OHOC(ephl. BHOIOrmuecKuii KpyroBopoT.
KpyroBopoT BemniecTB u moTok sHeprun B 6uochepe. buocdepa kak rimodanpuas 6uo- u
9KOCUCTEMA. Y CTOWYMBOCTh OMocheps! U e€ npuunuHbl. YernoBek Kak KuTenb 0nochepsl.
I'moGanbHbIe U3MEHEHUs B Onocdepe, BEI3BaHHBIE JEITEIBHOCTHIO YesioBeKa. Poib
B3aMMOOTHOIICHHUH YeIOBEKa M MPHUPOJIbI B pa3BUTUH Onochepsl. Cpeabl )KU3HU OpraHu3MOB Ha
3emute. Dkosorudeckue (HakTopsl CPeIbl: A0MOTHIECKHE, OMOTUYCCKUE, AHTPOIIOT CHHBIC.
3Ha4YeHNE YKOJIOTHUECKUX (PaKTOPOB B KHU3HH OPTaHU3MOB. OnmumanvHoe, oepanudugaroujee u
CUSHANbHOE 0eliCMBUsl IKOJO2UUEeCKUX (Pakmopos.

Paszoen 3. BuoreoueHoTu4ecKuii ypoBeHb ku3HH (6 1)

Oco0eHHOCTH OMOT€OLIEHOTUUECKOTO YPOBHSI OpraHu3aluy )KMBoi MaTepuu. buoreonenos kak
onocucTemMa 1 0coObIi YPOBEHb OpTaHU3aIliU KU3HU. broreoiieHos u sxocuctema. CTpoeHue u
cBOIicTBa OnoreoleHo3a. Bujosas u mpocTpaHCTBEHHAs CTPYKTypa OuorieHo3a. Tumsl cBsi3eil u
3aBUcHMOcCTel B OnoreorieHose. [IprcnocoOnennst opraHu3MoB K COBMECTHO JKU3HU B
OMOTEO0IIeHO3€e, KPYTOBOPOT BEUIECTB U MPEBPAIICHUSI JHEPTUN — TJIABHOE YCIIOBHE
CYIIIECTBOBAHUS OMOTEOIIEHO3a (IKOCUCTEMBI). Y CTOMUMBOCTD U JJMHAMHUKA OHOTEOIIEHO30B
(okocuctem). buonozuueckue pummol. Camopezynayus skocucmem. 3apoxKaeHUE U CMEHA
ounoreorieH030B. MHOTOOOpa3ne OMOTEOIIEHO30B (IKOCUCTEM). ATPOIKOCUCTEMEL. [l00depaicanue
PA3Ho00OpazusIKocucmem. IKonocudecKue 3aKoHbl NPUpPOOONnoIb3068aAHUSL.

Jlabopamopnas paboma Ne 1

[Ipucnoco6aeHHOCTh paCTEHUH U )KUBOTHBIX K YCIIOBUSM KU3HU B JIECHOM OHOTEOLICHO3E.
Pazoen 4. TlonyasiiuOHHO-BUI0BOI ypoBeHb xku3HM (13 u)

Bupn, ero xpurepun u ctpykrypa. [lonynsuus kak HagopraHuzMeHHas Onocrcrema — gopma
CYIIIECTBOBaHMS BU/Ia U 0cobas TeHeThyecKas cucreMa. Pa3BuTue SBOJIIOLIMOHHBIX HJIEH.
3navenue padot XK.-b. Jlamapka. DBomormonnoe yuenue Y. Jlapsuna. [lomymsiiuss — ocHOBHast
€IMHHULIA HBOJIIOLMHU. JIBIDKYILIME CHIIBI M (PAKTOPBI ABOJIIOLIMU KUBOU MPHUPOabl. Pe3ynbTaThl
sBosonH. MHOroo6pasue BuoB. CucTeMa *HUBBIX OPraHU3MOB Ha 3eMJIe.
[IpucnocobaeHHOCTh OPraHu3MOB K cpesie ooutanus. OOpa3zoBaHUe HOBBIX BUOB Ha 3eMIl€.
CoBpeMeHHOe yueHHe 00 IBOJIIOIMH — CUHTETHYecKas Teopus 3ostonuu (CTDI).

UYenoBek KaK YHHUKAJIbHBIN BUJ] )KUBOM MPUPOIbL. DTaIbI MIPOLIECCa MPOUCXOKICHHUS U SBOJIOINH
yesioBeKa. [ UmoTe3pl 0 MPOUCXOKICHUH YEJIOBEKA U €ro pac. EMMHCTBO YelioBeYecKux pac.
OcHOBHBIE 32aKOHOMEPHOCTH IBOJIIONUHU. bronoruyeckuii mporpecc u GMOJOTHYECKUN perpecc.
OcHoBHBIE HampaBIEHUS 3BOTIOIUU: apoMOpdO3, UINOATANTAIMS U JeTeHepaIHsl.

IIpobrema coxpanenus 6uoI02UYECK020 PA3HOOOPA3USL KAK OCHOBA YCMOUYUBO20 PA3BUMUSL
buocgepwi. CTpaTerus COXpaHEeHHUs MIPUPOJAHBIX BUOB. 3HAUEHHE TOMYISALUOHHO-BHI0BOTO
yYpPOBHS )KH3HHU B buocdepe.

Jlabopamopuas paboma Ne 2 Mopdonorndeckue KpUuTepuu, UCIOIb3yeMble IPU  JICJICHUN
BHUJIOB.

Jlabopamopnas padboma Ne 3 Habnronenue npu3HakoB apoMopdo3a y pacTeHHI U )KUBOTHBIX.
Oxckypeus 6 npupody Ce30HHbIE U3MEHEHHS (PUTMBI) B )KUBOH MPUPOJIE.

Paszoen 5 OpranusmMeHHblii ypoBeHb ku3HH (16 1)

Opranusm kak 6nocucrema. OOMEH BEIIECTB U MPOLIECCHI JKU3HEAEATEIbHOCTH OPraHU3MOB.
Perynsus nporeccoB *KU3HEAEATETbHOCTH OPraHU3MOB. THIIBI MUTAHUS OPTaHU3MOB:
rerepoTpods! U aBTpo(bl. PazMHOXKeHNE OpraHu3MoB — I0JIOBOE U Oecroioe. 3HaYeHne
OIJI0J0TBOpEeHHsL. J[BOIHOE OIII0OAOTBOPEHHE Y TOKPHITOCEMEHHBIX (IIBETKOBBIX)

pacteHuil. Mckyccmeennoe onio0omeopenue y pacmenutl u Hcusommusvlx. VIHIUBUIyaIbHOE
pa3BUTHE OpraHu3Ma (OHTOTeHe3). DMOPUOHAIBHBIN U TOCTAMOPHUOHAIIBHBIN TEPHOAbI PA3BUTHS
opranusMma. [locneacTBus BIUSAHUS alKOTOJIsl, HUKOTHHA M HAPKOTHYECKUX BEIIECTB Ha




pa3BUTHE 3apo/iblllia yesnoBeKka. HacnencTBeHHOCTh M H3MEHUNBOCTh — CBOWCTBA OPraHU3MOB.
I'enernka — Hayka 0 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTU U U3MEHYMBOCTH. MI3MEHUYNBOCTh
IIPU3HAKOB OpraHu3Ma U €€ TUIbI (HacleACTBEHHAs U HEHAcleACTBEHHAs). MyTaiuu, ux
MaTepHuaabHasi OCHOBA — MU3MEHEHHE I'€HOB U XpOMOCOM. Mymacenvl, ux eausHue Ha Opeanusm
yenoseka u Hcugyro npupoody. I'eHeTuuecKkue 3aKOHOMEPHOCTH HACJIel0BaHUS, YCTaHOBJICHHbBIE
I'. Mengenem, UX IIUTOJIOTMYECKHE OCHOBBL. MOHO- U AUruOpuaHOe cKpelrBanne. OTKIOHEHUS
ot 3akoHOB I'. Mennens. 3akon T. Moprana. BzaumoeiictBue reHoB. XpoMOCOMHasi TEOPHS
HacnencTBeHHOCTU. COBpEMEHHBIE NPEACTABICHUS O T€HE, TEHOTUIIE U TeHOMe. | eHeTuka nomna
U HaclleJJOBaHue, CLeIIeHHOoe ¢ ojioM. HacnencTBeHHble 00J1€3HU YEI0BEKa, UX
npoduIakTuKa. Imuueckue acnekmvl MeOUyuHcKol cenemuxy. GaKToOpsl, ONMPEICISIONINE
3I0pOBBE YETIOBEKA. 180pUecmeo Kak pakxmop 300po6bs U noKazameib 00pa3a HeusHu
yenogeka. I'enernueckne ocHOBBI cenekuu. Bxiag H.M. BaBuinoBa B pa3BUTHE CENEKINH.
VYuenue H.M. BaBuioBa o ieHTpax NpoUCXO0KI€HUS KyJbTYpHBIX pacTeHUl. OCHOBHBIE METO/IbI
CEJIEKIIMU: THOpUIN3alus U UCKYCCTBEHHBIM 0TOOp. buotexHomnorus, e€ 1ocTuxeHus..
OTUYecKHUe acreKThl HEKOTOPBIX UCCIIEeI0BaHUI B OMOTEXHOJIOTUH (KIIOHUPOBAHUE,
HCKYCCTBEHHOE OILIOIOTBOPEHNUE, HAIIPABICHHOE U3MEHEHHE reHoMa). Bupycsl — HeksieTouHas
dbopma xu3nu. Bupycusie 3a6oneBanus. Crioco6s! npodmnaktuku CIIN1a. OpranusmeHHbIi
YPOBEHbB KU3HHU U €T0 POJIb B PUPOJIE.

Jlabopamopuas paboma Ne 4 MoanbukamoHHasi U3MEHYHUBOCTb.

Pasoen 6. Knerounsblii ypoBeHb :ku3Hu (9 4)

Pa3Butne 3nanwmii o kinerke (P. I'yk, K.M. bap, M 4. llneitnen, T. llIBann, P. Bupxos).
uTonorus — Hayka o kjeTke. MeToabl u3ydeHus! KieTki. Bo3HUKHOBEHHE KIIETKU KakK dTan
ABOJIIOIIMOHHOTO pa3BUTHA KHU3HU. KileTka — OCHOBHas CTpYKTypHas, GyHKIHMOHAIbHAS U
reHeTUYecKasl eMHUIIA OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpraHu3MoB. MHOTOOOpasue
KJIETOK U TKaHeu. Kiietounas Teopusi. 3HaueHUE KIIETOYHOM TEOPUU B CTAHOBJICHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHBI MUpPa. OCHOBHBIE YaCTH KJIETKU. [[OBEpXHOCTHBII
komiuiekc. [lutonnasma, e€ opranoubl U BKItoueHus. Aapo. [locTositHHbIE U BpeMEHHBIE
KOMITOHEHTHI KJIeTKH. MeMOpaHHble 1 HeMeMOpaHHbIE OPraHOUbI, UX (PYHKIIUU B KIIETKE.
JlosimepHblie (MPOKApHUOTHI) U SACPHBIC (3YKAPHUOTHI) OPTAHU3MBI. [ Unomesvl 0 NPOUCXOHCOCHUU
sykapuomuydeckou kiemku. JXU3HEHHBIN IUKI KIETKU. JleieHre KIeTKH — MUTO3 U MEHO3.
ComaTnueckue 1 noJioBbie KieTKu. OcoOeHHOCTH 00pa30BaHUs MOJIOBBIX KiIeTOK. CTpyKTypa u
dbysKMA XpoMocoM. Cneyuguueckue b6eaku Xpomocom, ux Gyrkyuu. XpoMaTHH.
Kommnakruzanust xpomocoM. JIUIIOMAHBIN U raruionaHbi Habopbl XpoMocoM. ['oMooTuyHbIE
Y HETOMOJIOTUYHBIE XPOMOCOMBI. | apMOHUSA U Ye1eco0Opa3HOCHb 8 HCUBOT

npupooe. KiieTouHslil ypoBEHb OPraHU3ALMU KU3HU U €r0 POJIb B IPUPO/IE.

Jlabopamopuas paboma Ne 5 ViccnenoBanue (a3 MUTO3a Ha MUKpPOIIpENiapare KIETOK KOHUMKA
KOpPHSI.

Paszoen 7. MoaekyasipHblii ypoBeHb KU3HU (7 1)

XUMUYECKUH COCTaB KIETKU. Makpo- 1 MUKpo3JIeMeHThl. OpraHnyecKkue U HeOpraHu4ecKue
BEIIIECTBA, X POJIb B KJIeTKe. MOHOMEpHBIE U MOJIMMEpHbIE coequHeHHs. OCHOBHbBIE
OuOMoJIMMEpHBIE MOJIEKYIIBI )KUBOM MaTepuu. CTpoeHHE U XUMUUYECKUN COCTAaB HYKIIEMHOBBIX
kucinot. Crpykrypa u pyakuuu JAHK. Perummkanus JJHK. Martpuunas ¢pynkuus JTHK. ITpaBuio
KoMIuieMeHTapHOCTH. ['eH. ['enetnueckuii ko, [lonarue o konone. Crpoenue, GyHKIUN U
MHoroo6pasue Gopm PHK B knerke. Ocobennocmu JJHK xknemok sykapuom u npoxapuom.
[Tnactuueckuit u sHepreTndeckuii ooMeH. Ilponeccel cuHTE3a Kak yacTh METabO0IM3Ma KUBOU
kieTku. PotocunTe3. CBETOBbIE U TEMHOBBIE peakuuu potocunTesa. Posb poTocunTesa H
npupojie. XeMOCHHTEe3. JTanbl OnocuHTe3a Oenka. MoseKynspHble MPOLECcChl PacIeIIEHUs
BELIECTB B KJIeTKE. [IoHATHE O KJIETOYHOM AbIXaHUU. beCKUCIOpOAHBIN U KUCIOPOIHBIN dTalbl
TIBIXaHUS KaK CTauU 00ecrieueHHs! KIETKU SHEPTHEH. Pe2ynsamopusl 6UOMONEKYIAPHBIX
npoyeccog. IlocnencTBus 1eSTeNbHOCTH YelloBeka B Onocgepe. OnaHocTh XMMUUECKOTO
3arpsi3HEeHus OKpyKarouieil cpenapl. IIpaBuia noBeneHus B pupoIHON cpene. 3nauenue




IKONOSUYECKOM KYIbMYPbl HenoseKka u obujecmea. MoneKyIspHbIi ypOBEHb KH3HHU, €TI0
OCOOCHHOCTH H POJIb B TIPUPO/IE.
Kypcueom BbLIEJEH MaTepHaJi, KOTOPbIi MOJIEKAT H3YIEHUIO, HO He BKJIIOYEH B
TpeGoBaHHsl K YPOBHIO OJATOTOBKH BhINYCKHUKA.
TpeGoBanuss K 3HAHHUAM W YMEHUSIM OOYYAIOINHXCA K KOHIy W3y4YeHHUsl
pasnena (ompasicenvl 6 pazoene «lIlnanupyemvle pe3yibmamol uzyyenus Y4eoH020 Kypcay.
®opMbI ¥ BONIPOCHI KOHTPOJIS:

e YCTHBIA OIPOC

e  TECTUPOBaHHUE
. TepMI/IHOJIOFI/I‘-ICCKI/Iﬁ JUKTAHT
e  IpakTUyeckas paborta
- BBIJIBIDKEHHE TUIIOTE3BI, LIeJIeNoNIaraHre, OlpeielieHne 3aJ1ay, OCTPOEHUE MJIaHa peau3alnn
MIPOEKTA;
- CO3JIaHUE MPOEKTA;
- COOOIIEHHE YJaIIerocs ¢ AEMOHCTpalMel pe3ybTaToB HAOIIOCHUH;
- ydacTue B JUCKYCCUU IO PEIIEHUI0 TPOOIIEMHOTO BOMPOCa;
- OOCHHUBAHUEC OTBCTA YUCHHKA,
- IpeZICTaBlIEHUE PE3yJIbTaTOB pabOThl ¢ MH(POPMALMOHHBIMU UCTOYHUKAMU;
- MPaBUJILHOCTH OTBETA HAa MOCTaBJIEHHBII BONPOC, yMeHUE GOPMYINPOBATh BOIIPOC;
- pelieHre OMOJOTUYECKUX 3a1ay;
- OTBET IIO0 TCCTOBBIM 3aJJaHUSM,
- 3a1I0JIHeHHe paboyeil TeTpaiu;
- OTBET IMyTeM MHCbMEHHOI'0 3aMOJIHEHUS AUTAKTUIECKIX KapTOUeK;
- KOJUIEKTHBHOE 3aroJIHEHHE 00001aroneii TabInIbI;
- yqacTue B ""CKOpocTHOM oTBeTe" (OJIUII-OTBET);
- HanucaHue ""counHeHus-PpanTazun" Ha 3aJaHHYIO TEMY;
- CO3JIaHUE TEKCTa POJIU MEePCOHAXKA JIJIsl y4acTUs B POJIEBOM UTPE;
- IPaBUJIHHOCTH BBIMOTHEHUS TPAKTUUYECKUX pad0T, YMEHHE JeNIaTh BbIBOJIbI;
- KQ4eCTBO YCBOCHHS U3y4YEHHOTO MaTepHara;
- YMEHHE HUCI0JIb30BaTh 3HAHUSI HA TPAKTHKE.
Bo3moskHbIe BUIBI CAMOCTOATEILHOMH PA00ThI y4alIUXCs:
e pabora ¢ HMH(OPMALMOHHBIM HCTOYHUKOM: aHAU3 PUCYHKA, rpaduka, MOUCK
OTBETa Ha BOMPOC, KOHCIIEKTUPOBAHNUE, MIepecKas, COCTABJICHUE TJIaHA OTBETA;
e TPEHUPOBOYHBIC YIPAKHEHUS;
e pelIeHHe 3a/1a4;
e 1a0OpaTOpHBIC U MPAKTUUYECKUE PAOOTHI;
e MPOBEPOYHBIE PAOOTHI;
e JIOKJanbl, pedeparsl;
e HWHJWBH]YyaJbHBIC U TPYIIOBbIC 3a/IaHUS IPH MIPOBEICHUH SKCKYPCHIA;
e JIOMaIIHUE Jab0opaTopHbIe PabOTHI;
e HaOIIOIEHUS;
e  CO3JaHUE IIPE3CHTALNN;
e  BBINIOJIHEHHE JIETHUX 3aJJaHUN;
e TPYNIOBOE «HAMKUCAHUE» KHUTHU U Jp.;
e CO3/IaHUE IPOEKTa
®opmupyemMble yHUBEpCcaIbHbIe y4eOHbIE JeHCTBHUA:
Juunocmnuie:
e JHMYHOCTHOE, NMPOo(hecCHOHANBHOE, )KU3HEHHOE CaMOOIIpe Ie/IeHIe
e JeicTBHE CMBICIIOOOpA30BaHMS,
e  JICHCTBHUE HPABCTBEHHO - I TUYECKOTO OLICHUBAHUS



e  3HAHUE MOPAJIbHBIX HOPM;

e  YMEHHE BbIJCIUTh HPABCTBEHHBIN aCHEKT MOBEJIEHUS U COOTHOCUTH IOCTYIIKU U
COOBITHUS C IPUHATHIMU 3TUYECKUMU HOPMaMHU

e  OpHEHTAlMs B COLMAIBLHBIX POJISIX U MEKIMYHOCTHBIX OTHOLIEHUSX

Kommynuxamuenuie:

e  IUIAHUPOBAHME YYEOHOI'O COTPYJHUYECTBA C YUUTEJIEM U CBEPCTHUKAMH -
OIIpECIICHUE LEIIEH,

(GyHKIMH y9aCTHUKOB, CIOCOOOB B3aMMOCHCTBYS;

e  TIOCTAHOBKA BOIPOCOB - MHUIIMATUBHOE COTPYAHUUYECTBO B IIOMCKE U cOope
nHpOpMaNnu;

. paspenieHne KOH(MIUKTOB -

BBISIBJICHHE, HACHTU(UKALNUA TpoOJeMbl, TMOUCK M OIEHKa
aJIIbTEPHATUBHBIX CIIOCOOOB pa3pelieHne KOH(MINKTA, IPUHITHE PEILICHUS U €r0 pean3alys;

e  yIpaBJIEHHE NOBEJECHUEM MapTHEPA - KOHTPOJIb, KOPPEKLIUS, OLIEHKA JEHCTBUIM
napTHepa;

. YMEHHE C JOCTATOYHOU IMOTHOTON U TOYHOCTBIO BBIPAKATh CBOM MBICIIVB
COOTBETCTBUHU C 33/1a4aMH U YCIOBUSMU KOMMYHUKAIUU;

e BJaJIEHUE MOHOJIOTMYECKOHN U JUATIOTHYECKOI popMaMH pedn B COOTBETCTBHUH C
IrpaMMaTUYECKUMHU M CHHTAaKCUYECKUMU HOPMaMH POJIHOTO SI3bIKA.

Pecynamuenvie:

e IIeNIeNoJIaraHue

e  TUIAaHHUPOBAaHHE

e  IPOrHO3UPOBAHHE

e KOHTpOJIb

e KOppeKuus

e  OICHKA

e BOJIEBAs CaMOPETYJIALUA

Ilo3nasamenvnule:

e CaMOCTOSTEIbHOE BbIAEICHNE U (OPMYIMPOBAHHE O3HABATEIBHOM LeJIN;

e  IIOMCK U BbIAEJIEHHE HEOOXOAMMOH HMH(pOpMalMu; NPUMEHEHUE METOOB
MH(GOPMALIMOHHOTO MTOMCKA, B TOM YHCIIE C IOMOIIBIO KOMIIBIOTEPHBIX CPE/ICTB;

e 3HAKOBO-CHMBOJIMYECKUE: Modenupoganue - IpeoOpazoBaHue 00bEKTa U3
YYBCTBEHHOM (POPMBI B IPOCTPAHCTBEHHO-TPA(UUECKYI0 WM 3HAKOBO-

CHUMBOJIMUECKYIO MOJEb, TI/€ BbIIEIEHbI CYIIECTBEHHbIE XapAKTEPUCTUKU O0BEKTA,
U npeobpazosanue mooenu C UEIb0 BbISIBICHUS OOLINX 3aKOHOB, ONPEEISIONINX JTaHHYIO
IPEIMETHYIO 00J1aCTh;

e  yYMEHHUE CTPYKTypUpPOBaTh 3HAHUS;

e  yYMEHHE OCO3HAHHO U IPOU3BOJIBLHO CTPOUTH PEUYEBOE BHICKA3bIBAHUE B YCTHOM U
MUCbMEHHOM (hopMmax;

e BbIOOD Haunbosee 3 (PEeKTUBHBIX CIOCOOOB peIIeHHs 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

e peduekcus crnocoboOB M YCIOBUH JAEHCTBHS, KOHTPOJIb M OIEHKa Ipolecca U
pE3yJIBTAaTOB ACATEIBHOCTH;

e CMBICIOBOE YTEHHE KaK OCMBICIICHUE 1I€TH YTEHUs U BEIOOP BU/IAa UTEHUS B
3aBHCUMOCTH OT LIE€JIM; U3BJICUEHUE HE00X0AMMOM HH(POPMAIIUU U3 IPOCTYILIAHHBIX TEKCTOB,
OTHOCSIITUXCS K Pa3IMYHBIM jKaHPaM; OIIpeJieIeHue OCHOBHOM M BTOPOCTENIEHHON MH(opMaIumy;
cBOOO/IHAsI OPUEHTALIUS U BOCHIPUSATHE TEKCTOB XY/105KECTBEHHOTO, HAYYHOTO,
MyOJIMIIUCTUYECKOTO U O(UIHATILHO-AEJI0BOTO CTUIICH; TOHUMaHUE U aJIeKBaTHAs OLIEHKA S3bIKa
CpeACTB MaccoBOi HH(pOpMAIINH;



e  IIOCTaHOBKA U (GOPMYITHPOBAHUE MPOOIEMBI, CAMOCTOSTEIILHOE CO3/IaHHE
JITOPUTMOB JICITEILHOCTH MIPH PELICHUH IPOOIEM TBOPUECKOTO U TIOUCKOBOTO XapaKTepa.
KanennapHo-temarunueckoe njianuposanue (Ilpuioxenue 1)
Dopmbl U cpeacTBa KOHTPOoJs ([Ipuioxenne 2)
Onucanve y4yeOHO-METOIMYECKOr0 M MAaTepHAJbHO-TEXHHYECKOro odecneyeHus
o0pa3oBartebHoro npouecca (Ilpusoxenne 3)
IlnanupyemMble pe3yibTAThl H3YUEHHS Y4eOHOI0 Kypca
Pazoen 1. BBenenue B Kypc odmeit onosnorum (5 4)
Buinycknuk nayuumcs:
* BBISIBIIATH U OOBSICHITH OCHOBHBIE CBOWCTBA KHBOTO;
* XapaKTepU30BaTh MHOTOOOpAa3He CTPYKTYPHBIX YPOBHEH OpraHU3alyy KU3HY;
* paccMaTpuBaTh U OOBIICHATH O0IIHE TPU3HAKU OMOCUCTEMBI;
* aHAJIM3UPOBATH M OIIEHUBATH NMPAKTHYECKOE 3HAUCHNE OMOJIOTHH;
* HA3bIBaTh U OOBSACHATH POJIb METOJIOB UCCIIEAOBAHMS B OHOJIOTHH.
Boinycknuk nonyuum 603M03#CHOCHb HAYYUMBCA:
* apryMEHTHPOBATH CBOIO TOUKY 3PEHHS B XOJI€ TUCKYCCHH IO 0O0CYKICHUIO0 0COOCHHOCTEH
CTPYKTYPHBIX YPOBHEH OpraHu3anuy KU3HY;
* pa3BUBAThH MPEJICTABICHIS O COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHHE MHPA,
* IPUMEHATH KOMMYHUKATUBHBIE KOMIICTCHTHOCTH TIPH paboTe B Mape WK B TPYITIE IPH
00CYXIeHIH TIPOOJIEMHBIX BOITPOCOB Kypca.
Pazoen 2. buocgepHblil ypoBeHb KU3HH (8 1)
Boinycknuk naywumcs:
* XapaKkTepu30BaTh Onochepy Kak OMOCUCTEMY U SKOCUCTEMY;
* OOBSICHATDH POJIb )KUBOTO BEIIECTBA B CYIIIECTBOBAHUH OHOChEpHI;
* O0BSICHATH CYIIIHOCTh KPYTOBOPOTA BEIIECTB M MPEBpaIeHUs SHEPTUH B Ouocdepe;
* XapaKTepU30BaTh U CPAaBHUBATH TMIIOTE3bI O MPOUCXO0KICHUH KU3HHA Ha 3eMJIe;
* PacKpbIBaTh CYHITHOCTb SBOJIIOIMH U HA3bIBaTh €€ ATAlbl;
* Ha3bIBATh U XapaKTepU30BATh CPe/Ibl )KU3HU Ha 3eMII€;
* OMPENeNATh U KIACCU(PHUIIMPOBATH KOJOTHYECKHE (PAKTOPHI Cpelibl OOMTAHUS HKUBBIX
OpraHu3MOB.
Boinycknuk nonyuyum 603M0M#CHOCHIL HAYYUMBCA:
* XapaKTEepU30BaTh ATAIbI CTAHOBJICHUS U Pa3BUTHUs Onocdepbl 3eMIu;
* PacKpbIBaTh YCIOBHUS YCTOMUYUBOCTH U HEYCTOMUHUBOCTH OUOCHEPHL;
* APryMEHTHPOBATh CBOIO TOUKY 3pEHUS B XOJ€ TUCKYCCUU O BO3MO>KHBIX MOCIIEICTBUAX
NESTEHLHOCTH YeIoBeKa B Onocdepe.
Pa3zoen 3. buoreoneHoTHYECKHid ypoBeHb KU3HH (6 1)
Boinycknuk naywumcesn:
* XapaKTepU30BaTh OMOTeOEHO3 KaK OMOCHUCTEMY U DKOCHCTEMY;
* pacKpbIBaTh 0COOCHHOCTH U 3HAYEHHUE OMOTE€OIEHOTUYECKOTO CTPYKTYPHOTO YPOBHS
OpraHu3aliy KUBOI MaTepuy;
XapaKTepU30BaTh CTPYKTYPY U CTPOCHHE OMOre01IeH03a;
* 00BSICHATH OCHOBHBIE MEXaHU3MbI YCTOWYMBOCTH OHOT€O0IIEHO30B;
* CPaBHUBAThH YCTONYHUBOCTh €CTECTBEHHBIX KYIbTYPHBIX IKOCUCTEM;
* OOBSICHATH POJIb OMOTEOIICHO30M B ABOJIOLIUH )KUBBIX OPTaHU3MOB;
* PacKpbIBaTh MPOLIECC CMEHBI OMOTEOIIEHO30M U Ha3bIBaTh €€ IPUUYUHBL;
* XapaKTepu30BaTh EPUOANYECKHE U3MEHEHUN OUOTEO0IIEHO30B;
* KJTaccu(UIUpPOBaTh pa3HOOOpa3ue OMOreolIeH030B Ha 3eMIle.
Boinycknuk nonyuum 603M00CHOCHb HAYYUMBCA:
* coOr01aTh MpaBMla paboOThl B KabWHETe OMOJIOTHH,
¢ OuonornuecKkuMu MpudopaMu U HHCTPYMEHTaMU;
* COCTABJISITh PJIEMEHTApPHBIE CXEMBI MIEPEHOCA BEIIECTB U SHEPTUH B IKOCHUCTEMaX (IIeTH
MMUTAHHKSA);




* IPUMEHSATH 3HAHUS 00 SKOJIOTUYECKON HHUIIIE U )KU3HEHHOU (hopMe OPraHU3MOB B CY)KICHUAX O
KOQ/IanTalluy ¥ KOABOJIOIUH OPTaHN3MOB;

* apryMEHTHPOBATH CBOIO TOUKY 3PEHUS B XOJI€ TUCKYCCHH 110 0OCYKICHUIO COTPSHKEHHOTO
Pa3BUTHS IPUCTIOCOOUTENBHBIX MPU3HAKOB Y OPTraHU3MOB.

Pazoen 4. TlonyasiiuoOHHO-BUA0BOM YpPOBeHb ku3HM (13 u)

Buinycknuk nayuumcs:

* XapaKTepU30BaTh MOIYJISIUIO M BH] KAK OMOCHUCTEMY;

* pacKpbIBaTh 0COOEHHOCTH M 3HAYECHHUE MOMYIIIIIHOHHOBUIOBOTO CTPYKTYPHOTO YPOBHS
OpraHu3aIuy KUBOW MaTEPHH;

* OTIPEACTIATH MOIYJISAINIO KaK TEHETUYECKYIO CHCTEMY U KaK €MHUILY 3BOJIOIHH;

* 00BSICHATB MTPOLIECC TIOSIBIICHUSI HOBBIX BHJIOB (BHI000pa30BaHHUE);

* PacKpBIBATh JABIIKYIINE CHIIBI SBOJIIOLINH;

* OOBSICHATH CYITHOCTh COBPEMEHHOH TEOPUH SBOJIOINH;

* JOKa3bIBATh MECTO YEJIOBEKA B CUCTEME KUBOTO MUPA;

* XapaKTepU30BaTh OCOOCHHOCTH U 3Talbl CTAHOBJICHUS BUAa YenoBeK pa3yMHbIi;

* aHAJIM3UPOBATH M CPABHUBATH TUTIOTE3BI O MPOUCXOKIACHUH YEIOBEKa COBPEMEHHOTO BU/IA.
BuinyckHUK nojiyuum 603mM0)cHOCHIb HAYUUMBCA:

* HaXOUTh OMOJIOTHYECKYI0 HH(POPMAIUIO B y4eOHON, HAYUHO-[IOIYJIIPHOM, CIIPaBOYHOM
nmuteparype u HTepHEeTe 0 MOIyIISIIK, YBOJIOIUH, OIICHUBATh €€ U MEPEBOANUTH U3

0JIHO# (pOPMBI B APYTyIO;

* apryMEHTHPOBATH CBOIO TOUKY 3pEHHUS MPH 00CYKICHUHN JBIKYIIAX CHII SBOJTIOLINH;

* IPOSIBIISITH KIIFOUYEBBIE KOMIIETEHTHOCTH MPH OOBSICHEHUH 0COOCHHOCTEH OMOJIOTHYECKOTO
mporpecca u perpecca;

* apryMEHTHPOBATh CBOIO TOUKY 3PEHUS B XOJI€ TUCKYCCHH 110 00CYKIECHUIO TPOOIEMBI
COXpaHEHHUs IPUPOJHBIX BUJIOB;

* coOMroaTh IpaBuiIa paboThl B KabWHeTe, 0OpaIeHus ¢ 1abopaTopHbIM 000pYI0BAHUEM.
Pazoen5. Oprann3mMeHHbI YPOBeHb KU3HH (16 1)

Buinycknuk nayuumcs:

* XapaKTepU30BaTh OPraHU3M Kak OMOCHUCTEMY U KaK CTPYKTYpPHBIH yPOBEHb OpraHU3aIiu
KHU3HU;

* PacKphIBaTh U OOBACHATH CBOMCTBA OpraHU3Ma;

* Ha3bIBaTh U OLICHUBATh CTAUM Pa3BUTHS 3apOJblilla HA IPUMEpPE JaHLIETHHKA,

* 0OBSACHATH 3HAYEHUE U TUIIBI OIUIOAOTBOPEHUS Y PACTEHUN U )KUBOTHBIX;

* XapaKTepu30BaTh OCHOBHBIE (haKTOPBI, POPMUPYIOIIHE 3I0POBbE;

* 00BACHATh OCOOCHHOCTH HACJIEICTBEHHOCTH Y U3MEHYHUBOCTH;

* Ha3bIBaTh U OOBACHATH 3aKOHBI HAC/IEAOBAHUS IPU3HAKOB;

* Ha3bIBaTh [IPUYMHBI HACJIEJCTBEHHBIX 3a00JI€BaHMUIA;

* OOBACHATH CYIIHOCTh U 3HAaYEHUE KPOCCUHTOBEPA.

Obyuarowguiica noayuum 603MOHCHOCHb HAYUUMbCA:

* apryMEHTHPOBATh CBOIO TOUKY 3pEHUS PU 00CYKJIEHUN 0COOEHHOCTEH OpraHn3MEHHOTO
CTPYKTYPHOTO YPOBHS ’KU3HHU;

* pelaTh IeMEeHTapHble TeHETHYECKUE 3a1a4H;

* IPUMEHATh KOMMYHUKAaTUBHbIE KOMIIETEHTHOCTU pabOTHI B Iape U B TPYIIIE MIPH BHIIOJIHEHUN
nabopaTOpHOM paboTHI;

* coOnroaTh MpaBmiia paboThl B KabuHeTe, oOpalieHus ¢ 1adopaTopHbIM 000pyIOBaHUEM.
Pa3zoen 6. Kierounblii ypoBeHb ku3HH (9 1)

Buinycknuk nayuumcs:

* XapaKTepu30BaTh KJIETKY Kak OMOCHCTEMY U KaK CTPYKTYpPHBIH YPOBEHb OpraHU3aIlNH KU3HH;
* HA3bIBaTh U PACKPbIBATh CTPOCHHUE U (PYHKIIMM OCHOBHBIX YacTel M OPraHOMJIOB KIIETKH;

* CPaBHMBATH M Pa3InyaTh KJIETKU IPOKAPUOT U 3YKapHUOT;

* 0OBSCHATDH MPOLIECCHI KUIHEEATEILHOCTH KIETKH;

* Ha3bIBaTh OTIMYKE MeH03a OT MUTO34;



* OOBSCHATH CTPOCHUE U (PYHKIIMH XPOMOCOM;

* Ha3bIBATh U XapaKTEPU30BATh dTalbl KJIETOYHOIO LIUKJIA;

* 00BSCHATH BKJIAJ KJICTOYHOUM TeOpHH B (GOPMUPOBAHKUE COBPEMEHHON €CTECTBEHHOHAYUHOM
KapTUHBI MUpA.

BoinyckHUK nojiyuum 603M0)CHOCHIb HAYUUMBCA:

* AHAJIM3UPOBATH IPU3HAKU KJIETOYHOI'O YPOBHS OpPraHU3allUY KU3HY;

* apryMEHTHPOBATh CBOIO TOUKY 3PEHUS B XOJI€ TUCKYCCUH O OMOCHCTEMHOM CYIITHOCTH JKUBOM
KIIETKU;

* XapaKTepU30BaTh KJIETKY KaK 3Tall 3BOJIIOLIMY KU3HU Ha 3eMIIe;

* HaXOJUTh B y4eOHOI U Hay4yHO-NONYJSIPHOM, ClIpaBOYHOM uTeparype u MuTepuere
MH(OPMAIIHIO O KIIETKE,

0popMIIITH €€ B BUJIE YCTHBIX COOOIIEHHH, TOKIIaZ0B, pedepaToB, NPe3eHTALUI;

* pemaTh AEeMEeHTapHbIE [IUTOJIOIMUYECKUE 3a/1a4H;

* IPUMEHATH KOMMYHUKAaTUBHbIE KOMIIETEHTHOCTU pabOTHI B Iape U IpyIIe NPy BHITOIHEHUH
1a00paTOPHON PabOTHI;

* coOM0IaTh MpaBuiia paboThl B kKaOuHeTe, 0OpalieHus ¢ 1abopaTopHBIM 000PYIOBAaHUEM.
Pazoen 7. MoJjieRyJSIpHBI YPOBEeHb KU3HH (7 1)

Buinycknuk nayuumcs:

* XapaKTepU30BaTh KOMIUIEKCH MOJIEKYJI B KJIETKE KaK JIeMEHTapHble OMOCHUCTEMBI U KaK
KOMITOHEHTBI MOJIEKYJISIPHOTO YPOBHS OpraHU3alH KU3HH;

* pacKpbIBaTh U OOBSICHATH MPU3HAKH MOJIEKYJISPHOTO YPOBHS;

* 00BSICHATH OMOJOTHYECKHE PYHKIIMU MAaKPOMOJIEKYT;

* Ha3bIBATh U XapaKTEpU30BaTh OCOOEHHOCTU CTPOEHHUS U QYHKIMH HYKIeHMHOBBIX kucioT (JAHK
u PHK);

* OOBSACHATH IIPOLIECCHl CHHTE3a B )KMBOH KIIETKE;

* XapaKTepU30BaTh 3HAYCHUE CBETOBOM M TEMHOBOM (ha3 GoTocuHTE3A;

* Ha3bIBaTh U OOBICHATE dTalbl OMOCHHTE3a OCIKa;

* PacKpBIBATh CYIIHOCTb IIPOLIECCOB KJIETOYHOIO JAbIXaHMS,

* OOBACHATH CYLIHOCTh KU3HU KaK IJIAHETAPHOTO SBJICHMSL.

Obyuarowuiica noayuum 603MONCHOCH b HAYUUMbCA:

* apryMEHTHPOBATh CBOIO TOUKY 3pEHHs IPH 00CYKICHUH 0COOEHHOCTEH MOJIEKYIISIPHOTO
CTPYKTYPHOTO YPOBHS JKU3HHU;

* HCIOJIb30BATh PEUYEBBIE CPEICTBA ISl JUCKYCCHM U apIyMEHTAlMM CBOMX MPE/ICTaBIECHUN O
COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTHHE MUDA;

* pelaTh IEMEHTAapHbIE 33/1a41 110 YHEPTEeTUKE KIIETKU;

* BBIIBUr'aTh TMIIOTE3bl O BO3MOXHBIX PE3YJIbTaTaxX AEATEIIbHOCTH YEIOBEKa Ha MOJIEKYISIPHOM
YPOBHE KH3HHU.

3akio4enue

CTpyKTypHbIE YPOBHH OpraHU3alluy MaTepUn



