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IMNOACHHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yuebHou nucuurummael OY J[.10 buonorus nmpeaHazHaueHa
mia u3ydenus Ouonoruu ['BIIOY PK «/[xaHkoil mpodeccuOHaNbHBIA TEXHUKYM)
peanin3yronieM 00pa3oBaTeNbHYI0 MpOrpamMMmy CcpeaHero oOmero oOpa3oBaHUsS B
Ipenenax OCBOCHMS OCHOBHOW MPOQPECCHOHAIBHONM 00pa30BaTEIbHON MPOrpaMMBbl
cpennero mnpodeccuonanbHoro oodpaszopanus (OIIOIT CIIO) na 06a3e OCHOBHOIO
o0urero o0pa3oBaHus MPU MOATOTOBKE KBATHU(PUIIUPOBAHHBIX pa0OUUX U CITYXKAIlIHX.

OVY1.10 buonorus usydaercs kak npoduibHas ydeOHas o00mieoopa3zoBaTenbHas
mucturiraa o npodeccun CIIO 43.01.02 IMapukmaxep npoduiis B o0beme 60 4acos.

[Iporpamma pa3paboTana Ha OCHOBE CIIEAYIOIIMX HOPMAaTUBHBIX JJOKYMEHTOB:

—  Ilpukaza MunucrepcTBa obpasoBanus u Hayku Poccuiickoit deneparuu ot
17.05.2012 1. Ne 413 «0O06 yrBepxkaeHuun @DeaepanbHOr0 ToCyAapCTBEHHOrO
o0pa3oBaTeNbHOTO CTaHJApTa CPEJHEro MOJHOro obmiero oo6pazoBaHus» (C
M3MEHEHUSIMU U JOTIOJIHEHUSIMH );

—  Ilucema [lenaprameHTa rocyJapCTBEHHON MOJUTUKH B cepe MOArOTOBKU
pabounx kaapoB u JIIIO MwunucrepctBa obOpa3oBaHuss W Hayku Poccuiickoi
®eneparuu ot 17.03.2015 Ne 06-259 «O HanpapieHuu 10pabOTaHHBIX PEKOMEHIAIUN
[0 OpraHu3aly MOJYyYEHHs cpeAaHero oduiero oOpa3oBaHMs B Mpelenax OCBOCHUS
o0OpasoBaTelnbHBIX MPOrpaMM cpeaHero mnpodeccroHaabHOrOo o0pa3oBaHUs Ha 0asze
OCHOBHOro  obmiero  oOpa3oBaHMsi €  yd4eToM  TpeOoBaHMH  (enepalibHbIX
rOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB M TONy4aeMOW CIEIHATbHOCTH
CpeHero NpopecCuoHaIbHOI0 00pa30BaHUsY;

—  IlpumepHoii mporpammbsl 0011€00pa30BaTENIbHON yU4E€OHON HUCHUILIIUHBI
«EcrerBo3Hanue» s mpodecCHOHANBHBIX  00pa30BaTENbHBIX  OpraHU3aIluil,
ofo0peHHol  Hay4HO-METOIMYECKMM  COBETOM [lentpa npodeccruoHanTbHOrO
oopazoBanus OPI'AY «OUPO» u peKOMEHIOBAHHOW Jis peain3allid OCHOBHOM
npodeccronansHoll  0OpazoBarenbHOU nporpamMbl CIIO Ha 6a3e OCHOBHOTO OOIIETO
o0pa30oBaHUs C TONYYEHHEM CpemaHero odmiero oOpa3oBaHus (mporokon Ne 3 ot 21
utosst 2015r1.);

- ®I'OC CIIO no npodeccun 43.01.02 ITapuxmaxep. [lpuka3z o0 yTBepkaeHUU
®I'OC CIIO ot 02 aBrycrta 2013 roga Ne730 (¢ usmenenusimu ot 09.04.2015 rona
npuka3 Ne389).

Conepxanue mporpaMmbl Y4eOHOW AUCHUIUIUHBI «bHOJIOTHS» HAMpaBJIEHO Ha

JOCTHKEHUE CICAYIOIIMUX LEICH:

® OCBOCHHME 3HAHUW O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa U
METOJ1aX

€CTECTBEHHBIX HayK; 3HAKOMCTBO ¢ Han0o0Jiee BAXKHBIMHU HICIMU U IOCTHKESHUSIMHU
€CTECTBO3HAHMUSI, OKAa3aBIIIMMHU OTPEACIISIIONICE BIUIHUE HA PA3BUTHUE TEXHUKHU U
TEXHOJIOTH;

e OBJIaJCHHC YMCHHUIMH IIPUMCHSITH MTOJIYYECHHBIC 3HAHUS JJI1 OOBSICHEHUS SIBJICHUIN
OKPY’KaIOIIEro MUpa, BOCIPUITUSI MHPOPMAITUU €CTECTBEHHO-HAYYHOTr0 U TIpodec-



CHOHAJIBHO 3HAYMMOT'0 COJIEpKaHUs; Pa3BUTHE UHTEIUIEKTYyaIbHbBIX, TBOPYECKUX
CHOCOOHOCTEH U KPUTHUECKOI'O MBIIIIEHHS B X0/1€ TIPOBEACHUSI MPOCTEUIIINX UCCIIe-
JIOBaHM, aHANIM3a SIBJICHUM, BOCIPUSATHS U UHTEPIPETALUNA €CTECTBEHHO-HAYYHOU
uHbOpMaIuy;
® BOCIUTaHHUE YOSKJEHHOCTU B BO3MOKHOCTH [TO3HAHUS 3aKOHHOM MPUPOJIBI U UC-
NOJIb30BaHUS TOCTUKEHUN €CTECTBEHHBIX HAYK JUIsl pa3BUTHUS LIMBUIIM3AIMH U 110-
BBIIICHHSI KAYECTBA )KU3HU;
® [PUMEHEHHE €CTECTBEHHO-HAYUYHbIX 3HAHUI B MPO(ECCUOHATBHON 1eATEeNbHOCTH
M TIOBCEIHEBHOM JKM3HM i1 oOecreueHuss Oe30MacHOCTH >KU3HEAESATENbHOCTH;
IPaMOTHOTO MCIOJB30BAHMS COBPEMEHHBIX TEXHOJIOTHM; OXpaHbl 3]I0POBBA,
OKPY’KAIOIIEH CPEBI.

N3yyenne  yueOHOM  gucummuimael OVY/[.10  buonoruss  3aBepiuaercs
OPOMEXYTOUHOM arTecTanuen B popme quddhepeHIIMpOBAHHOIO 3a4eTa.



1. OBLIASI XAPAKTEPUCTUKA PABOYEM IPOT'PAMMBI YUEBHOI
JANCHUIIVIMHBI OY .10 BUOJIOTI' YA

[Tporpamma o001Ie00pazoBarebHONM y4eOHOM aucUUIUIMHBL «EcTecTBO3HaHUE
npegHa3HadeHa  JUIsl  M3Y4YeHHMsl ~ €CTECTBO3HAHMS B MPOQECCHOHAIBbHBIX
o0pa3oBaTeIbHBIX OpPraHU3alUiX, PEATU3YIOUUX O00pa30BATENbHYIO MPOrpaMMy
cpenHero  obmiero  oOpa3oBaHMsi B Ipeleliax ~ OCBOGHHMSI ~ OCHOBHOM
npodeccronansHoit obpazoBarenbHor mporpammbl CITO (OIIOIT CIIO) na 6aze
OCHOBHOI0 0011ero o0pa3oBaHusi, MpU MOATOTOBKE KBATHU(PUIUPOBAHHBIX pabOUuX,
CIIy’KaluX, CIEIHATNCTOB CPEIHEr0 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpedoBaHuii dI'OC cpennero oOuiero
00pa3oBaHUs, MIPEIBIBISEMBIX K CTPYKTYPE, COJAEPKAHUIO U PE3yIbTaTaM OCBOCHUS
yueOHOM NuCUUITUHBI «ECTEeCTBO3HAHKEY», B COOTBETCTBUU ¢ PexoMeHganusiMu mo
OpraHu3aliy MOJIYYEHHUs] CPEIHEro oOIiero oOpa3oBaHUs B Ipeneiiax OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPAMM CPEIHETO MPOPECCHOHATLHOTO 00pa3oBaHusl Ha 0ase
OCHOBHOTO OO0IIero o00pa3oBaHWs ¢ ydeToM TpeOoBaHUM  (pemepanbHBIX
rOCyJapCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB M TOIy4aeMoOW Mpodeccur WUiu
CHEIUATBHOCTU CPEAHEro MpodhecCuoHaIBLHOTr0 00pa3oBaHus (TMCEMO
JlemapraMeHTa rocyJapCTBEHHOW MOJIUTUKU B cepe MOATOTOBKH pabOuMX KaJIpoB
u JITTO Muno6puaayku Poccun ot 17.03.2015 Ne 06-259).

EctecTBo3HaHMe — Hayka O SBJICHUSX H 3akoHax mpuponbl. CoBpeMeHHOe
€CTECTBO3HAHHE BKIIOYAET MHOXKECTBO €CTECTBEHHO-HAYUYHBIX OTpaciieid, U3 KOTOPBIX
HanOoJiee BaKHBIMU SBIAIOTCS (hu3uka, Xumusi u Ouonorusi. OHO OXBaThIBAET HIUPOKHIA
CHEKTP BOMPOCOB O Pa3sHOOOPA3HBIX CBOMCTBAX OOBEKTOB MPUPOIBI, KOTOPHIE MOXKHO
paccMaTpuBaTh Kak euHoe 1enoe. EcTecTBeHHO-Hay4YHbIE€ 3HaHUS, OCHOBAaHHBIE Ha HUX
TEXHOJNIOTHH (OPMUPYIOT HOBBIM 00pa3 *KU3HU. BBICOKOOOpa30BaHHBINM YETOBEK HE
MOJKET JUCTAHIMPOBATHCS OT (PyHIAMEHTAJbHBIX 3HAHMM 00 OKpYKaloIlleM MHpE, HE
PUCKYsI OKa3aTbCsl OECIOMOILIHBIM B MpodeccuoHanbHON aedrenbHOcTU. Jlroboe
MEPCIEKTUBHOE HAMPAaBICHUE ACSITEIbHOCTH YEIOBEKa MPSIMO WIIM KOCBEHHO CBSI3aHO C
HOBOW MaTepuaibHOW 0a30i M HOBBIMHU TEXHOJOTHSMH, U 3HAHHUE WX €CTECTBEHHO-
Hay4YHOU CYLIHOCTU — 3aKOH ycIexa.

EcrecTBO3HaHME — HeEoThEeMJIEMasi COCTaBIAIOIIAS  KYJIBTYpPbI:  ONpPEAeIss
MHUPOBO33pEHUE 4YEJIOBEKa, OHO TMPOHMKAET W B TyMaHuUTapHyro cdepy, U B
OOLIECTBEHHYIO KHU3Hb.

PanonanbHBI  €CTECTBEHHO-HAYYHBIA METON, C(HOPMHUPOBABIIMICS B paMKax
€CTECTBEHHBIX HayK, 00pa3yeT eCTeCTBEHHO-HAYYHYIO KapTUHY MHUpPa, HEKOe 00pa3Ho-
bunocodckoe 0000IICHNE HAYYHBIX 3HAHUH.

buonorus — coctaBHast 4acTh €CTECTBO3HAHMS. JTO HayKa O *kUBOHM npuponae. OHa
U3ydaeT PACTUTENbHBIN, KUBOTHBIH MHUpP W YENOBEKAa, HCIONB3Ys KaK COOCTBEHHBIC
METOJIbI, TaK M METOJIbl APYTMX HAayK, B YaCTHOCTH (DU3UKH, XUMHH U MaTEMaTUKH:
HaAOJIOICHMSI, SKCIIEPUMEHTBI, UCCIEIOBAHMS C TTOMOIIbIO CBETOBOTO U 3JIEKTPOHHOTO
MHUKPOCKOIa, OO0pabOTKy CTaTUCTHUECKUX JAaHHBIX METOJaMU MaTeMaTU4YeCKOi
CTaTUCTUKHU U Jip. bruonorus BhISBISET 3aKOHOMEPHOCTH, MPUCYIIKE KU3HU BO BCEX €€
NPOSIBIICHUSX, B TOM YMCJIe OOMEH BEIIECTB, POCT, Pa3MHOXKEHHE, HACIEICTBEHHOCTD,
U3MEHYUBOCTD, IBOJIIOLIUIO U JIP.



B mpodeccuonanpHpIXx  00pa30BaTENbHBIX  OpraHU3ALMUAX,  PEATU3YIOIINX
o0pa3oBaTenbHYIO MPOrPaMMy CPEIHEro oOIIero oOpa3oBaHHUsS B Mpeeiiax OCBOCHUS
OIIOII CIIO Ha 6a3e oCHOBHOrO 0011ero 00pa30BaHMsI, U3YYAETCsl UHTETPUPOBAHHAS
yueOHas mucruiuinHa «EcrecTBo3HaHME», BKIIOYAIONIAsS TPU pasfena, 00Jialarolime
OTHOCHUTEIHFHOW CaMOCTOSITEIBHOCTBIO M IEJIOCTHOCThIO — «Du3ukay, «XuMus»,
«buonorus;» — YTO HE HapylIaeT MPHUBBIYHYIO JIOTUKY €CTECTBEHHO-HAYYHOTO
00pa30BaHUS CTY/ICHTOB.

IIpu ocBoenun mnpodeccuit CIIO wu cnenuansHocteit CIIO  coumanbHO-
PKOHOMHYECKOTO W TyMaHuUTapHOro mpodwmieir mnpodeccuoHaaIbHOTO 00pa3oBaHUs
ecTecTBO3HaHWe m3ydaercs Ha 6azoBoM ypoBHe PI'OC cpemHero odmiero oopasoBaHus
C Y4eTOM crienn(PrKU 0OCBauBaeMOl Mpo(hecCuu Win CIEeIHaTbHOCTH.



2. PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCIUIIJINHBI

OcBoeHMe cojiepxkaHusi y4yeOHON aucuuIUiuHbl «buonorus», obecreyuBaeTt
JOCTIKEHNE 00YJarOIUMUCS CIEAYIOMIUX Pe3yIbTaTOB:

® JIMYHOCTHBIX:

-YCTONYMBBIA UHTEPEC K UCTOPUH U JOCTHKEHUAM B 00JaCTH €CTECTBEHHBIX HaYK,

YYBCTBO I'OPJOCTH 32 POCCUICKHE €CTECTBEHHBIE HAYKH;

-TOTOBHOCTb K MPOJOKEHUIO 00pa30BaHUs, TOBBIIIEHUIO KBAIM(PUKALUK B U30paHHON
npogecCHOHaIbHOMN AEATENIEHOCTH C UCIOJIb30BAaHUEM 3HAHUM B 001aCTH
€CTECTBEHHBIX HAYK;

-00bEKTUBHOE OCO3HAHUE 3HAYUMOCTH KOMIETEHINI B 00JaCTH €CTECTBEHHBIX HAYK
11 4eJI0BeKa U 00I11ecTBa, YMEHUE UCTI0Ib30BaTh TEXHOJIOTUYECKUE IOCTHKEHUS
B 00jacTH (PU3MKH, XUMHM, OMOJIOTMU JUIsl TOBBIIIEHUS COOCTBEHHOIO HHTEJIEK-
TyaJIbHOTO Pa3BUTHA B BHIOPAHHOM MPO(ECCHOHATBEHOM eI TENbHOCTH;

-YMEHHE IPOAHAIN3UPOBATH TEXHOTECHHBIE IOCIEACTBUS JUIsl OKpYXKaroUled Cpensl,
OBITOBOI M MPOU3BOACTBEHHOM JIEATENLHOCTH YEJIOBEKA;

-TOTOBHOCTb CaMOCTOSITENIbHO JOObIBaTh HOBBbIE i Ce€0sl €CTECTBEHHO-HAy4YHBIE
3HAHMSI C UCTIONB30BAHUEM JIJISl 3TOT'O JOCTYIHBIX HCTOYHUKOB MH(OpMAIUH;

-YMEHHE YNPAaBIIATh CBOEH IMO3HABATENBHOM AESATEIBHOCTHIO, MPOBOJIUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'O MHTEIJIEKTYaJIbHOTO Pa3BUTHS;

-YMEHHE BBICTPaMBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOILEHHUS B KOMaHE MO PEIICHHIO
00IIMX 3a71a4 B 00J1aCTH €CTECTBO3HAHMUS,

e MeTanpeIMeTHbIX:

-OBJIaJICHUE YMEHUAMH U HaBbIKAMH Pa3JIUYHbIX BUJIOB MTO3HABATEIBLHOMN J1€ATEILHOCTH
JUISI U3yYEHHUS Pa3HBIX CTOPOH OKPY>KAIOIIEr0 €CTECTBEHHOIO MHUPA;

-IIPUMEHEHHE OCHOBHBIX METOJOB MO3HaHUs (HAOJMIOJIEHUS, HAYYHOI'O HKCIIEPUMEHTA)
JUTSL U3yYEHUS Pa3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, C KO-
TOPBIMHM BO3HHUKAET HEOOXOJUMOCTh CTAJIKUBATHCS B IPO(ECCUOHAIbHOU cdepe;

-YyMEHHUE OIpEeAeNaTh LU W 3aJadyd JACSTeIbHOCTH, BBIOMpPATh CpPEACTBA ISl UX
JNOCTHKEHUS Ha ITPAKTHUKE;

-YMEHHE HMCIOJb30BaTh Pa3IU4Hble UCTOYHUKH JJI TOJYUYEHUs] €CTECTBEHHO-HAYyYHOU
uH(GOpPMAIMU U OLIEHWBATh €€ JOCTOBEPHOCTH ISl JOCTHXKEHHS MTOCTABJICHHBIX IIeNei
Y 3aJ1a4;

® MpeAMeTHBIX:

-c(OpMHPOBAHHOCTh yYMEHUN MOHUMATh 3HAYUMOCTb E€CTECTBEHHOHAYYHOTO 3HAHUS

U1 KaXKJIOr0 4eJOBEKa, HE3aBUCHUMO OT €ro NpOoQecCHOHAIbHOW JEATEIbHOCTH,

paznuyath (AaKThl U OLIEHKH, CPaBHHMBATh OLICHOYHBIE BBIBOJbI, BHJIETh HX CBS3b C

KPUTEPUSIMU OLICHOK M CBSI3b C KPUTEPSIMU C OINPEACIEHHONM CUCTEMOM LIEHHOCTEH,

MPEACTABICHUNA O IEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHMpa,

IpPUPOAE KAK E€AUHOM UENOCTHOM CHCTEME, B3aUMOCBS3M  YEJIOBEKA, MNPUPOIBI U

o011ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHOM;

-BJIaJICHUE 3HAHUSIMH O HanOOoJIee BaXKHBIX OTKPBITUSAX U JOCTHKEHHUSIX B 00JIaCTH
€CTECTBO3HAHUS, MTOBJIMABLINX HA 3BOIIOLUIO MPEJCTABIECHUI O IPUPOJIE, HA pa3-
BUTHE TEXHUKU U TEXHOJIOTU;



-c()OpMUPOBAHHOCTh YMEHHUSI MPUMEHATh €CTECTBEHHO-HAYYHbIE 3HAHUS JJIs1 00b-
SICHEHUS OKPY’KAIOIINX SBJICHUM, COXpAaHEHUS 3I0POBbs, o0ecredeHus: 6e3omnac-
HOCTH KU3HENIEATeIbHOCTH, OEPEKHOr0 OTHOIIEHHSI K IPUPO/IE, PALTMOHAIBHOTO
MIPUPOIOTIONH30BAHNS, & TAK)KE BBITIOTHEHUS POJIA TPAMOTHOTO TTOTPEOUTENS;

-c(pOpMHUPOBAHHOCTH MPEJCTABIECHUN O HAYYHOM METO/I€ MO3HAHUS PUPOIbI U
CpEeACTBaxX U3YYEHUS] MEraMupa, MaKpoOMUpa 1 MUKPOMHUPA;

-BJIaJICHUE TIPUEMaMU €CTECTBEHHO-HAYYHBIX HAOJIIOJICHUM, OMBITOB, UCCIEIOBAHUNA U
OLICHKH JTOCTOBEPHOCTH IMOJYYEHHBIX PE3YJIHTATOB;

-BJIaJICHUE TOHATUMHBIM alllapaTOM €CTECTBEHHBIX HAYK, MO3BOJSIOLIMM MO3HABATH
MUp, Y4aCTBOBaTh B JUCKYCCHUSIX MO €CTECTBEHHO-HAYYHBIM BOIIPOCAM, MCIIOJIb30BATh
pa3TUYHBIC UCTOYHUKU MH(GOPMATIMH JIJISI TTIOJITOTOBKU COOCTBEHHBIX
paboT, KPUTHIECKU OTHOCUTHCA K coobmenusm CMU, conepxammum HaAyqYHYIO
UH(pOpMALIHIO;

-c()OpMUPOBAHHOCTh YMEHU MMOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHMSI
JUTSL KQXJ10T0 YeJIoBeKa HE3aBUCHMO OT €ro NpodecCuoHaIbHOM 1eITebHOCTH,

paznuuath GakThl U OIIEHKH, CPABHUBATH OLICHOUHBIE BHIBOJIbI, BUJIETh UX CBSI3b C
KPUTEPUSMH OLICHOK U CBSI3b KPUTEPHUEB C ONPENECICHHON CUCTEMOW LIEHHOCTEM.



3. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILJIMHBI

3.1. O0bem yueOHOH TUCHUNIIMHBI U BU/IbI Y4eOHOH padoThI

Bup yueOHoM padoThI Obrem
4acoB
O0beM 00pa3oBaTeIbHOM HATPY3KH, YaC 90
Oo6s13aTesIbHAR ayUTOPHAA yueOHAsl HATPy3Ka (BcCero) 60
B TOM YHUCIIE:
MPAKTUYECKUE 3aHATUS 10
KOHTPOJIbHBIE pa0OTHI 1
CamocTosiTesibHasi paboTa o0yualoiierocsi (Bcero) 30

IIpomexyTouHas arrectauus B popme 1u(pPepeHIMPOBAHHOIO 3a4eTa




3.2. TemaTu4ecKkoe IVIAHUPOBaHME ¢ cofep:kanue yueoHoi qucnuniuabl OY .10 buosorus

HanmenoBanme Conep:xkanue yueOHOro Marepuasa u GopMbl OPraHU3aAUNM AESATEJILHOCTH 00y4al0IIUXCS Oo0bem XapakTepucTuka
pa3esioB U TeM 4acoB OCHOBHBIX BH/IOB
AeATeJIbHOCTH
odyuarwuerocs (Ha
YPOBHE Y4eOHBIX
AeicTBUIl)
BNOJIOI'us
1 kypc (30 4vacoB)
Copep:kanue yueOHOro MaTepuaJia 3HAKOMCTBO C 00BEKTaMU
Tema 1. 1.)KuBas mpuposa Kak 00bEKT U3yYCHHUS OMOJIOTHH. W3YYCHUsST OMOJIOTHH.
Buosorus — 1 2.Metoabl UCCIIEOBAaHUS KUBOH mpupoasl B Ouonoruu. OrmpeneneHue Ku3HH (C 3 BeisiBnenue poiu 6uonorun
COBOKYITHOCTD MpHUBJICYEHUEM MaTepHalia u3 pa3aesioB PU3UKUA U XUMHUN). B (hopMHUpOBaHUU
HAYK 0 KUBOH 3.YpOBHH OpraHu3aluy KU3HU. COBPEMEHHOMN
npupoae. Mero- €CTECTBEHHO-HAY4YHOI
Abl HAYYHOI'O CamocrosiTesibHasi padora: [loaroroBka yCTHBIX BBICTYIJIEHHMM MO 3aJaHHBIM TEMaM, 3CCe, KapTUHBI MUPA U
TO3HAHUS JOKJIaT0B, pedepaToB, HWHAMBHAYAIBHOTO TMPOEKTa C HCHOJIb30BaHWEM HH()OPMAIIMOHHBIX 2 MPaKTUYECKOU
B OHoJiorum. TEXHOJIOTUH U Ip. JEATENBHOCTH JIXOAEH.
Conep:xxkanue y4eOHOro MaTepuaJjia
1.Ucropust nzyuenus kiaeTku. OCHOBHBIE TIOJIOKEHHS KJIETOYHON Teopuu. Kietka — 3HaAKOMCTBO C KJIETOUHOU
CTPYKTYpHO-(DYHKIIMOHAIIbHAS (3JIEMEHTapHas ) eUHUIA XU3HU. CTPOCHHE KIICTKU. Teopuen CTpOeHUs
2.IIpokapuoThl ¥ 3yKapHOThl — HUBIIUE U BBICIINE KJIETOUHBIE OPTaHU3MBI. OpraHU3MOB.
Tema 2. 1 | 3.0cHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH SyKapHOT. Ilonmyuenue npencraBieHus
KIleTKA. 4. Knerounoe siapo. OyHKIHUS s/ipa: XpaHEHHUE, BOCIIPOU3BECHUE U IIepeadya 14 O POJIM OPraHUYECKUX U

HACJIEICTBEHHOW MH()OPMAIINH, PETYIISAIUS XUMHYECKON aKTUBHOCTH KIICTKH.
5. CtpykTypa 1 QyHKIIUU XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

6.bruonornueckoe 3HaueHNE XMMUYECKHUX JIEMEHTOB.
2 | 7.Heoprannyeckue BEeUIECTBA B COCTABE KICTKH.
8. Posib BO/IbI KaK pacTBOPHUTENSI U OCHOBHOI'O KOMIIOHEHTAa BHYTPEHHEH Cpefibl OpraHH3MOB.

HEOPraHUYECKUX BELIECTB B
KJIeTKe.3HaHUE CTPOEHUS
KJIETOK IO pe3ysbTaTaM
paboTHI CO CBETOBBIM
MHUKPOCKOIIOM.

11




9.VrneBoas! ¥ TUMUABI B KIETKE.
10.Crpykrypa 1 Guonoruueckue GyHKIHH OCITKOB.
11 Ctpoenue HYKJICOTHIOB M CTPYKTypa nojaunykineotuaubix nenei [JHK u PHK, AT®.

12.Bupycsl u 6akrepuodaru. Heknetrounoe cTpoeHue, )KU3HEHHBIN [IUKII H €0 3aBUCUMOCTh
OT KJIETOYHBIX (POPM KHU3HH.

13.Bupycel — B030yauTenn HHPEKIMOHHBIX 3a00JeBaHUN; MOHATHE 00 OHKOBUpPYCAX.
14.Bupyc ummyHnoneduuura yenoneka (BUY). Ilpodgunakruka BUY-undexunn.

IIpakTuyeckoe 3ansitue Ne 1 «HaOmromeHwe KIETOK pPACTEHWH W SKMBOTHBIX O]

YMeHue onuckiBaTh
MHUKpOIpenapaTsl KJIETOK
pacteHuil. YMeHue
CpPaBHUBATH CTPOCHHUE
KJIETOK pacTEeHUI U
KUBOTHBIX 1O TOTOBBIM
MUKpOIIpenaparam.

4 | MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U uX OMUCAHUE. 2
IpakTnueckoe 3ansitue Ne 2 «CpaBHEHHS CTPOCHUS KIETOK PACTEHHUI U )KHBOTHBIX).
CamocrosiTesibHast padora: [lonroToBka yCTHBIX BBICTYIIJICHUI 110 3aJJaHHBIM TeMaM, 3CCe,
JIOKJII0B, pedepaToB, HHAUBUIYATIHHOTO IPOEKTA C UCIIOJIb30BaHHEM HH(POPMALIMOHHBIX 6
TEXHOJIOTHIA.
Conep:kanue yueOHOro MaTepuaJia 3HaHUE OCHOBHBIX
1.Opranusm — enuHoe 1enoe. MHorooOpasue opranu3mMoB. OOMeH BEIIeCTBOM U SHEPrUei CI0CO00B Pa3MHOKCHHS
C OKpYXaloIel cpeoi Kak He0OXO0AMMOE YCIIOBHE CYITIECTBOBAHUS JKUBBIX CHCTEM. OpraHH3MOB, CTajHH OHTO-
2.CiocoOHOCTh K CaMOBOCIPOU3BEJICHUI0O — OJHA M3 OCHOBHBIX OCOOCHHOCTEW IKHBBIX I'CHE3a Ha ITPUMEPE
OpraHM3MOB. YeloBeka.3HaHHUE MIPUYKH,
1 3.JleneHue KIETKH — OCHOBA POCTA, Pa3BUTHUS M PA3MHOKEHHUS OPTaHU3MOB. BRISBIBAIOIIMX HAPYNICHU: B
4.becnonoe pasmHoxkeHue. [lonoBoii mpouecc u mojoBoe pasMHoOkeHHe. OIMI00TBOPEHHE, Pa3BUTHH OPTaHU3MOB.
ero OMOJIOrMUECKOe 3HAYCHHUE. YMeHHE II0NB30BAThCS
S5.IlonsiTie 00 WHAMBUAYaTbHOM (OHTOT€HE3), AMOPHOHAIBLHOM (IMOpHOTEHE3) | TeHETHYECKOU
Tema 3. NOCTAMOPHOHAIEHOM Pa3BUTUU. VHAMBHIyaJbHOE PAa3BUTHE YEJIOBEKAa M €r0 BO3MOXKHBIC 10 TEPMHHOJIOTHEH 1
Opranusm. HapyIICHHS. CHUMBOJIMKOH, pelaTh
MPOCTEHIINE TeHETUYECKUE
3aJauu.
6.00111e nmpecTaBIeHs O HACIEACTBEHHOCTH M N3MEHYMBOCTH. 3HAHME 0COBGCHHOCTE
7.I'enernueckass TEPMHUHOJOTMSI W  CUMBOJIMKA. 3aKOHOMEPHOCTH  HAaCJEJOBaHMUS. HACTIEACTBEHHOMH 1
5 8.HacnenoBanue mnpusHakoB y uenoBeka. llomoBele xpomocoMbl. CLEIUIEHHOE € MOJOM HEHACTENCTBEHHON H3MEH-

HacJIe/IOBaHHE.
9.HacnenctBeHHbIe 00JI€3HU YENOBEKA, UX IPUUMHBI U IPOPHIAKTHKA.
10.CoBpemMeHHBIE TIPEACTABICHHUS O TEHE U TEHOME.

YUBOCTHU U UX
OMOJIOTHYECKOU POJIH B
3BOJIOIINUHU KHUBOT'O.
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Hrorosasi kKoHTpOJIBLHAsI paboTa

2 kypc (30 yacoB)

1.I'eneTnyeckue 3aKOHOMEpHOCTH M3MeHuuBOcTH. Knaccudukamus ¢hopM H3MEHUHMBOCTH.
BnusiHue MyTareHOB Ha OPraHHU3M YE€JIOBEKA.
2.Ilpeamer, 3a1a4l U METOMBI CEIEKIIHH.

3HaHUE OCHOBHBIX
Croco00B pa3MHOKEHUS
OpraHu3MOB, CTaJUi OHTO-

3 | 3.I'eneTnueckre 3aKOHOMEPHOCTH CEJIEKIIUH. 5 reHe3a Ha mpuMepe
4.Yuenne H. W. BaBuinoBa o0 1eHTpax MHOroo0Opasusi U NPOUCXOKIEHUS KYyIbTYPHBIX Yea0BeKa.
pacTeHui. 3HaHWe TPUYHH,
5.buorexHonorus, ee JOCTHKEHHUS], IEPCIIEKTUBBI PA3BUTHSL. BBI3BIBAIOIINX HAPYILICHUS B
IIpakTyeckoe 3ansaTHe Ne 3 «PemieHne 3eMeHTapHbIX TEHETUYECKUX 3a/1aU». pa3BUTUU OPraHU3MOB.
4 IIpakTnyeckoe 3anaTHe Ne 4 «AHaMM3 M OLIEHKA S3TUYECKHUX ACIEKTOB pPa3BUTHS 2 YMeHue noiabp30BaThCs
HEKOTOPBIX MCCIEJOBAHUN B OMOTEXHOJIOT UMY, TE€HETUYECKON
TEPMHUHOJIOTUEN U
CUMBOJIMKOH, pelaTh
MIPOCTEUIINE FEHETUYECKNE
3a/1auu.
CamocrosiTesbHas padora: [loaroroBka ycTHBIX BBICTYIUIEHUH 1O 3aJJaHHBIM TEMaM, 3CCe, 3HaHue 0COOCHHOCTEH
JIOKJIaJI0B, peepaToB, HHINBUYaIbHOIO IPOEKTA C UCIOJIb30BaHUEM MH(POPMALTMOHHBIX 6 HAaCJIEACTBEHHON U
TEXHOJIOTHUM. HEHACJIEACTBEHHON U3MEH-
YUBOCTH U UX
OHMOJIOrM4YECKON POJIH B
9BOJIFOLIMU KHUBOTO.
Conep:xxkanue y4eOHOro MaTepuaJjia YMeHue aHanmM3upoBaTh 1
1 | 1.DOBomrounoHHAst TEOpuUs U €€ Pojb B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM OLICHUBATh PA3JIUYHbIC
KapTUHBI MUDA. TUTIOTE3bI POUCXOKICHUS
2.Bun, ero xpurepuu. I[lomynsums kak CTpyKTypHas €IMHHLA BUAA U HBOJIOLUU. KHU3HU Ha 3emIie.
Tema 4. Bup. 3.Cunrerndeckast Teopus dBosroruu (CTD). J[BrKyIue CUITBI SBOJIONNUN B COOTBETCTBHH C 10 YMeHue npoBoAUTh

CTO.

4.PesynbraTel sBomoruu. CoxpaHeHHE MHOT000pas3us BHIOB KaK OCHOBA YCTOWYMBOTO
pa3BuTHs 6uocgepsl. [IpuurHbI BBIMUpaHUS BUJOB.

5.buonoruueckuii nmporpecc u OMONOrMUECKUl perpecc

omHcaHue 0COOEH OJTHOTO
BHJ1a 110 Mopdooruye-
CKOMY KPUTEPHIO.
PazBuTne criocoOHOCTEH
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6.I'unoTe3bl MPOMCXOXKIEHUS >KU3HHU. YCJIOKHEHHE J>KMBBIX OpraHM3MOB Ha 3emie B
IIPOLIECCE IBOJIIOLMH.

7.AHTpOIIOT€HE3 U €ero 3aKOHOMEpHOCTU. JlokazaTrenbCTBa PpOJACTBA 4YeNOBEKa C
MJICKOTTUTAIOIIMMU KUBOTHBIMH.

8.0xonmoruyeckue (HaKTOpbl AHTPONOTeHe3a: YCIOKHEHUE MOMYJISIMOHHON CTPYKTYpPHI
BHJIa, M3TOTOBJIEHUE OpPYAUN TpPyJa, NEPEXO] OT PACTUTEIBHOIO K CMEUIAHHOMY THITY
MUTaHUA, UCTIOIb30BAHUE OTHS.

9.[ostBIIEHHE MBICITUTEIIBHON NEATEILHOCTH M WICHOPA3ICIbHON pedH.

10.ITpoucxosxaeHNE YeI0BEYECKUX pac.

IpakTuyeckoe 3anaTtue Ne 5 «Omnucanme ocoOeil Buma 1O MOPGHOIOTHIECKOMY
KPUTEPHUIO»

IIpakTyeckoe 3ansitTie Ne 6 «AHamu3 M OLEHKA pa3IUYHBIX THUIIOTE3 IPOMCXOKICHUS
KU3HI.

IIpakTyeckoe 3ansitie Ne 7 «AHamu3 M OLEHKA Pa3IUYHBIX THUIIOTE3 IPOMCXOKICHUS
YEIIOBEKAY.

CamocTrosiTesibHas padora: [loaroroBka yCTHBIX BRICTYIUICHUH 10 3aJjaHHBIM TEMaM, 3CCe,
JOKJIaJIOB, pedepaToB, HHINBUIYaTHLHOTO MPOCKTA C UCTIOIB30BaHUEM MH(POPMAITUOHHBIX
TEXHOJIOTUH.

SICHO U TOYHO M3JIaraTb CBOU
MBICJIH, JIOTUYECKH
00OCHOBBIBATh CBOIO TOUKY
3peHHs, BOCIPHHUMATH U
aHaJIM3UPOBATh MHEHUS
co0eceJHUKOB, ITPpU3HaBast
IIPaBO JIPYTroro yesioBeKa Ha
MHOE MHEHHE. Y MEHHe
JI0Ka3bIBaTh POJCTBO
YeoBeKa u
MJIEKOITUTAIOIIHX,
OOIIHOCTh ¥ PaBEHCTBO
YeJIOBEYECKHUX pac.

Tema 5.
IKOCHUCTEMBI.

Copep:kanue yueOHOro MaTepuaJia

1.IlpenMeT u 3a1a4u KOJOTHUU: Y4EHHE 00 SKOJOTHYeCKHX (haKTopax, yueHue o

1 | coobmecTBax OpraHu3MOB, YUeHHE 0 Ouocdepe.
2.9konorudeckue GhakTopbl, 0COOEHHOCTH UX BO3ACHCTBUS. DKOJIOTHUECKAs
XapaKTCPUCTHKA BHUIA. Ilonarue 06 9KOJOI'HMYECKHUX CUCTEMaAX. HGHI/I IIUTaHuA,
TpoduIeCKHue ypOBHHU.
3.buoreoreHo3 Kak 3KOCUCTEMA.
4.buochepa — rnobanbHast dkocuctema. Yuenue B. WM. Bepuanckoro o 6uochepe. Ponb
KHUBBIX OPTaHU3MOB B Orochepe.

2 | 5.buomacca. bronorudeckuii KpyroBopoT (Ha ImpuMepe KpyroBopota yriiepoja). OCHOBHBIE

HanpaBJIeHUs BO3/IEHCTBHS YelloBeKka Ha buocdepy.
6.Tpancdopmanusi €CTeCTBEHHBIX IKOJOTHUECKUX cUCTeM. OCOOEHHOCTH arpo’KOCHUCTEM
(arporeHo30B).

3HaHUE OCHOBHBIX
AKOJIOTMYECKUX (aKTOPOB U
WX BIUSHUS HA OPTAHU3MBIL.
3HaHUE OTINYUTEITHHBIX
MIPU3HAKOB UCKYCCTBEHHBIX
COOOIIIECTB arpOIKOCHUCTEM.
[Tonyuenue npeacTaBieHUs
0 CXeMe SKOCUCTEMBI Ha
npumepe orocdepsr.
JleMoHCTpanys yMEHHUs
IIOCTAaHOBKHU Iieiei
JEeSITENbHOCTH, TIAHUPO-
BaHHE COOCTBEHHOM
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IIpakTuyeckoe 3ansaTue Ne 8 «CocTaBieHrue cxeM IMepeadd BEIIEeCTB U dHepruu (1enei NEITEILHOCTH IS
MIUTAHUSA)». JIOCTH>KEHHS ITOCTaBIICHHBIX
IIpakTuueckoe 3ansaTue Ne 9 «CpaBHUTENIbHAS XapaKTEPUCTHUKA IPUPOIHBIX SKOCUCTEM U 1eseH, IpeIBUICHHS
3 arpo’KOCUCTEM CBOEH MECTHOCTH. 3 BO3MOJKHBIX PE3YJIHTAaTOB

[MpakTnyeckoe 3ansaitue Ne 10 «PelmieHue SKOJOTMYECKUX 3ajau». « AHAJIU3 W OICHKA JTUX JECUCTBUM,
MOCJIEJICTBUM  COOCTBEHHOM JI€ATEIBHOCTM B  OKpyXKarwolled cpeae, TI100anbHbBIX OpraHu3anuu
HKOJIOTMYECKUX MPOOIIEM U MyTeH UX PEHICHUSD. CaMOKOHTPOJISI U OIICHKH

CamocrosiTesbHas padora: [loaroroBka ycTHBIX BBICTYIUIEHUH 1O 3aJJaHHBIM TEMaM, 3CCe, 8 MOJIYYCHHBIX PE3YJIbTATOB.

TOKIa70B, pedepaToB, HHANBUAYATHLHOTO MTPOCKTA C UCTIOIb30BaHUEM HH(OPMAIMOHHBIX OO6yuenue coOII0ICHUIO

TEXHOJIOTHIA. MpaBUJI TIOBEICHUS B

npupoze, 6epexHOMYy
OTHOIIICHHUIO K
OMOJIOTUYECKIM 00bEeKTaM
(pacTeHUSAM ¥ )KUBOTHBIM
1 X COOO0IIEeCTBaM) U UX
OXpaHe.

IIpome:xyTouHasi arrecranus: AuddepeHuMpoBaHHbINA 3a4eT 1

Bcero: 90
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4. YHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOU JUCLHUITJIMHBI

4.1. TpeGoBaHMs K MAaTEPHAJIbHO-TEXHHUYECKOMY O0ecrie4eHUuI0

Hnst  peanuzauuu nporpammbl  yueOHou auctmmuinabl OV /.10 buonorus
Ipe1yCMOTPEH KaOMHET OMOJIOTMHM OCHALEHHBIN 000py10BaAHUEM:
1.  TlocamouHble MeCTa MO KOJTUYECTBY O0yUYaAOLTUXCA.
Pabouee mecTo npenogaBaTens.
Jlocka.

AHaNOrn4Hbl€ OPraHbl 3alIUTHI PACTCHUHN.

I"'omoJsiorus mjieueBoro U Ta30BOro Nosica MO3BOHOYHbIX.
['epGapum.

Komnexuus «IIpuMepbl KOHBEPT CHITUN.

CKeJieT KOIIIKH.

ARSI BN Ul

«CTpOEHHE KIETKH.

TeXHUYEeCKUMU CpEeICTBAMH O0yUYEHUS:

1.  IlepcoHanbHbIIl KOMIBIOTEDP.
2.  MynbpTHMenra IpoeKTop.
3. DkpaH.

4.2. NudopmannoHHoe odecnieyeHHEe pPean3aliuu MporpaMmbl

Jns  peanmzaruu mporpammbl  OuOmmoteunsii  ¢ponx  ['BIIOY  PK
«JI>KaHKOWCKMI TMPOPECCHOHANBHBIA TEXHUKYM» HMEET  IeYaTHbIe W/WIn
AIEKTPOHHBIE 00pa30BaTENbHBIC U MH(POPMAIIMOHHBIE PECYPCHI, PEKOMEHTYEMBIX
JUTSI ICTIOB30BaHUS B 00Pa30BaTEIbHOM MPOIIECCE:!

4.2.1. last oby4arouuxcsi
OcCHOBHBIE UCTOYHHUKH:

O.1. Cyxopykosa JI.H. Kyumenko B.C. MBanoBa T.B. buonorus. 10-11kmacc. —
M.: IIpocsemenue, 2014.-127c¢.;

0.2. CyxopykoBa JLH. Kyumenko B.C. buonorus. Kuble cucremsl u
skocuctembl 9knacc. — M.: [Ipoceemienue, 2014.-143c.

ﬂOHOJIHI/ITeJILHLIe HCTOYHHUKMU

J1.1. CyxopykoBa JI.H. Kyumenko B.C., Illexmuctpenko T.A. buonorus. Yenosek.
Kynbrypa 310p0oBbs. 8 kinacc. — M.: [Ipocsemienue, 2014.-159c¢.
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4.2.2. JIlna npenoaaBareiei

. O0 o6pazoBanuu B Poccuiickoit @enepanuu: geaep. 3akoH ot 29.12. 2012 Ne
273-03 (B pen. Penepanbubix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013
Ne 120-®@3, ot 02.07.2013 No 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013
Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot 05.05.2014 Ne
84-®d3, or 27.05.2014 Ne 135-®3, or 04.06.2014 No 148-®3, ¢ wusm.,
BHeceHHbIMU DenepanbHbiM 3aKkoHOM 0T 04.06.2014 Ne 145-®3, B pea. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)
. [Ipuka3z MunuctepctBa obpasoBanus U Hayku PD or 31 gexabps 2015 r. N
1578 "O BHeceHMM UW3MEHEHUH B (enepanbHbIi TOCydapCTBEHHBIN
0o0pa3oBaTeIbHBIN CTAaHIAPT CPEIHEro 00Iero oOpa3oBaHUS, YTBEPKICHHBIN
npukazoM MuHuctepcTBa oOpazoBanus U Hayku Poccuiickoit denepanuu ot 17
mas 2012 r. N413".

[IpumepHass ocHOBHasi o0Opa3oBaTelibHasi MporpaMma CpEIHEero OOIIero
oOpaszoBaHus, og00peHHas penieHueM (QeneparbHOro y4eOHO-METOAUYECKOT0

o0beauHeHus1 Mo obmieMy oOpa3zoBaHuio (MpoTokon oT 28 uions 2016 1. Ne
2/16-3).

4. KoHTponpHO-U3MepuTellbHbie Matepuaibl. buomorms. 10 wmmacc /  Cocr.

H.A.bormanos.- M.: BAKO, 2017. - 80c.;
5. KonrtponbpHO-m3MepuTenbHble MaTepuanbl. buomorms. 11 wmwracc / Cocr.
H.A.bormanos.- M.: BAKO, 2017. - 80c.

4.2.3. UuTepHeT-pecypchl

1. www.sbio.info (Bcs Omomorus. CoBpemeHHass OWONOTHS, CTaTbU, HOBOCTH,
OoubmoTeKa).

2. www.window.edu.ru (EnuHoe okHO mgocTyma K 0Opa3oBaTelbHBIM pecypcam
WNurtepHera mo 6uonorun).

3. www.5ballov.ru/test (TecT misi aOUTYpUEHTOB MO BCEMY IIKOJIBLHOMY KYpCY
OMOJIOTHH).

4. www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHHKAIIMIOHHBIE BUKTOPUHBI 10
OMOJIOTUM — DKOJIOTUU Ha cepBepe BOpOHEKCKOro yHUBEPCUTETA).

5. www.biology.ru (buomoruss B OtkpeiToM Kouiemke. CalT COAEPKUT
ANEKTPOHHBIN yueOHUK 1o Ouonorun, On-line TecTo).

6. www.informika.ru (DneKTpOHHBIN y4eOHHK, OONBIION CIHCOK HMHTEPHET-
pecypcoB).

7. www.arc.edu.ru (buonornyeckas kapTuHa Mupa. Pa3gen KOMIBbIOTEPHOTO
ydyeOHHKa, pa3paboTaHHOrO B MOCKOBCKOM TOCYJapCTBEHHOM OTKPBHITOM
YHUBEPCUTETE).

8. www.nature.ok.ru (Penkue u wucuesaromue >KUBOTHble Poccun — NpOEKT
Oxonoruyeckoro 1earpa MI'Y um. M.B.JlomoHOoCOBA).
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9. www.kozlenkoa.narod.ru (Inst Tex, KTO y4uTCs caM W YUYHUT APYTUX; OUHO U
JTUCTAHIIMOHHO, OMOJIOTUU, XUMUH, TPYTHUM MPEAMETaM).

10.www.schoolcity.by (buonorust B Bonmpocax u OTBETax).

11. www.bril2002.narod.ru (buonorust aist mkoibHUKOB. KpaTkasi, koMnakTHas,
HO JIOCTaTOYHO MoApoOHas uHpopManus no pazaenam: «OO0mas Ouonorus,
«botanukay, «3o0010rus», «4emoBek»).
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IIpumepHbIe TeMbI pe (pepaToB (I0KIAA0B ),
WHIUBHUYAJTbHBIX NIPOEKTOB

* B.U. Bepnaackuii u ero yuenue o duocdepe.

* lcropus v pa3zBuTHE 3HAHUM O KIIETKE.

* Oxpy»Karolas 4eloBeKka cpejia M €€ KOMIOHEHTbI: Pa3Iu4yHbI€ B3TJIAIbI HA OAHY
npoosemy.

e [Tomynsiius Kak eIMHUIIA OUOJIOT UYECKOM IBOJIOIINH.

* [Tonynsiius Kak 3KoJIOruyecKas eAMHMIIA.

* CoBpeMeHHbI€ B3IJIs/1bl Ha OMOJIOTHYECKYIO SBOIOIHIO.

* CoBpeMeHHbI€ B3IJISAJIbl HA MPOUCXOXKICHHE YET0BEKa: CTOJIKHOBEHUE MHEHUH.
* CoBpeMEHHbBIE METO/Ibl UCCIEAOBAHUS KIIETKH.

* Cpenibl OOMTaHUsl OPraHU3MOB: PUYUHBI Pa3HOOOpa3Us
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