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IHosicHuTeAbHASA 3aNUCKA

IIpu pa3paboTke mporpamMmbl IO OWOJIOTHM  TEOPETUYECKYI0  OCHOBYMJIS ONpEICICHHS
MOIXOJ0B K (OpMHUPOBAHMIO coOJAepKaHUA YydeOHoro mpenmera «buomorus» COCTaBWJIH:
KOHIENTYaJIbHbIE 10JIOXKEHHUS DI'ocC COOo B3anMO00YCIIOBICHHOCTH IIENIEH, COIepIKaHMs,
pe3ysbTaToB 00yUeHus U TpeOOBaHMM K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJI0XKEHHUS 00 00X LIEsIX
U [IPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHIE CHCTEMBI CpeIHEro 0oO0IIero oopa3oBaHus B
Poccuiickoii @enepaiuy, a Takke MOJOKEHUS O crienuduke Onosoruu, e€ 3HaueHUUB MO3HAHUH )KUBON
IPUPO/IBI M 00ECTIEYEHUH CYIIECTBOBAHUS YeTI0BeYecKoro oomiecta.CornacHo Ha3BaHHBIM TTOJIOKEHHSIM
orpezesieHbl OCHOBHbIE (DYHKIMU IMPOTrpPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma mo Ouonoruu naéT MpeacTaBiIeHHE O Iensix, o0 obmel crpaTeruu oOydeHus,
BOCIIUTAaHUS M PAa3BUTHUs OOyYalOMIMXCS CpeACcTBaMHU ydeOHOro mnpeamera «buosorus», onpeaemnser
o0s3aTenbHOE TPEAMETHOE COJACpKAHHE, €ro CTPYKTYpPY, pacupeleieHHe Mo pasfesiaM U TeMaMm,
PEKOMEHAYEMYIO IOCIIEI0BATEIbHOCTh M3YyYCHHS YUCOHOTO MaTepuasia C Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3CH, JIOTMKHM OOpa30BaTEILHOIO IPOIIecca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJaroumxcs.

B mporpamMe mo OMOJIOTHMH TaK)K€ YUUTHIBAIOTCS TPEeOOBAHUS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METANpeMETHBIM W TPEIMETHBIM  pe3ylibrataM  oOydeHUsB (OpMHUPOBAHUU OCHOBHBIX BHJIOB
yueOHO-TT03HABATENbHON /IE€ATeIbHOCTH/YUeOHBIX JACUCTBUN OOYYaOIIUXCsl 10 OCBOCHUIO COJIEPIKAHUSA
OuoJI0rn4ecKoro oopa3oBaHusl.

B nporpamme mo 6uosioruu (10—11 kimaccel, 6a30BbIil ypOBEHb) peaar30BaH IPUHIIUAI TPEEMCTBEHHOCTH
B M3Yy4eHHUM OWosioruu, Ojaromaps yemMy B HEll MpOCMaTpHUBAETCs HAPABICHHOCTh HA Pa3BUTHE 3HAHUH,
CBS3aHHBIX C (DOPMHUPOBAHHEM ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHHMSI, LIEHHOCTHBIX OpHEHTAIUi
JMYHOCTH, HKOJOTHYECKOTO MBIIUICHHS, TPEACTABICHUH O 310pOBOM o00Opa3e KH3HH U OepeKHBIM
OTHONICHHEM K OKpY)Karomiei npupoaHoi cpezae. [loatomy Hapsaay ¢ u3ydyeHueM 00IeOHOI0rHYeCKUX
TEOPHA, a TaKkKe 3HAHUW O CTPOSHHH J>KMBBIX CHCTEM pAa3HOTO paHra H CYIIHOCTH OCHOBHBIX
OPOTEKAIOIIMX B HHUX IMPOLECCOB B MPOrpaMMeno OMOJIOTHH YAEeIeHO BHUMAaHUE UCIIOIb30BAHUIO
NOJYYCHHBIX 3HAHUM B IMOBCETHEBHOM OJKU3HU ISl PELICHUs MPHUKIAJAHBIX 3a7ad, B TOM YHCIIE:
npo(UIaKTUKA HACTIEACTBEHHBIX 3a00JIEBaHUN YEJIOBEKa, MEIUKO-TEHETHYECKOr0 KOHCYJIbTUPOBAHUSA,
00OCHOBaHHMS SKOJIOTHYECKH I11eJIECO00Pa3HOTO MOBEACHUS B OKPYKAIOMICH MPHUPOIHOU Cpele, aHaimu3a
BIIUSTHUSL XO3SMCTBEHHOW [EATENIBHOCTH YENOBEKAa Ha COCTOSHHUE TPUPOIAHBIX U HCKYCCTBEHHBIX
9KOCHCTEM. YCHJICHHE BHUMAHHUS K TPUKIATHOW HANpPaBIEHHOCTH ydeOHOTO mpenmera «buomorus»
IPOJMKTOBAaHO HEOOXOAMMOCTBIO OOECIeYeHUs! YCIOBMH ISl PELICHUs OJHOM M3 aKTyaJbHbIX 3a/1ad
IIKOJIBHOTO OMOJIOTUYECKOT0 00pa30BaHUsA, KOTOpas MpesnoyiaraeT (GOpMHPOBAHHUE Yy OOYYAFOITUXCS
CIIOCOOHOCTH a/IalITUPOBATHCS K M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Tporpamma 1o OMOJIOTHH SIBISIETCS OPUEHTHPOM JJISi COCTABJICHUSI pabOYMX MPOTpaMM, aBTOPHI
KOTOPBIX MOTYT MPEIJIOKUTh CBOM BapUAHT MOCIEIOBATEILHOCTH M3YyYEHUSI U CTPYKTYpPHl Yy4eOHOTO
MaTtepuaia, cBOE BUACHHE MyTeil (GopmupoBanus y oOydaroniuxcsi 10—11 kiaccoB mpeIMeTHBIX 3HAaHUH,
YMEHUH U crocoOOB yueOHOHM AeATENIbHOCTH, a TaKXKe METOAMYECKUX PELIeHUH 3ajady BOCHUTAHUSA U
pa3BUTHS cpecTBaMU yueOHoro npeamera «buonorus».

buonorus Ha ypoBHe cpeHero o01iero o0pa3oBaHus 3aHUMaeT BakHoe MecTo. OH o0OecrieunBaeT
dbopMupoBaHHE y OOYYarONIMXCS MPEACTABICHUM O HAyYHOM KapTUHEMHUpa, paciupsieT u 00o0Imaer
3HaHMUS O KUBOW MpHUpoAe, €€ OTIMYUTENbHBIX MpPU3HAKAX — YPOBHEBOW OpraHHU3allid U HBOJIOLIHH,
CO3MaéT YCIOBHUS MJIA: IO3HAHUS 3aKOHOB KUBOM mpupoisl, (opMUpOBaHUA (DPYHKIMOHAIBHON
IPaMOTHOCTH, HAaBBIKOB 37I0pOBOr0 M 0Oe3omacHoro oOpas3a >KU3HHU, 3KOJIOIMYECKOTO MBIIUICHUS,
[IEHHOCTHOTO OTHOIICHUS K KHBOH MPHUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMOOTHS UMEET TaKXkKe JJIsl PeIISHUs] BOCIIUTATEIbHBIX M Pa3BUBAIOIINX 3a/1a4
cpenHero obmero oOpa3oBaHHs, COIMANHM3ald oOydarommxcs. M3ydenue Ouonoruu obecrnednBacT
yCIoBUS A (POPMHUPOBAHMSI HHTEJUICKTYAIbHBIX, KOMMYHHKAIMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOHN KYJIbTYpPBI, CIIOCOOCTBYET WHTETPAlMU OWOJIOTUYECKUX 3HAHWUU C TIPEICTABICHUSMH W3
JIPYTUX yUeOHBIX MPEIMETOB, B YaCTHOCTH, (DM3HMKH, XUMHUHM U Teorpaduu. HasBaHHBIE MOJIOXKEHUS O
NpeAHa3HaYeHUuN y4eOHOoro mpeamera «BHONOTHS» COCTaBHIM OCHOBY ISl ONPEICIICHHS MOJXO0J0B K
0TOOpPY M CTPYKTYPUPOBAHMIO €TI0 COJIEPKAHMUS, IPEACTABICHHOTO B MPOrpaMMe 110 OMOJIOTHH.

Ot6op comepkanmsi yueObHoro mpenmera «buonorus» Ha 0a30BOM ypPOBHEOCYIIECTBIEH C TO3HUIIHA
KyJBTYpOCOOOpPa3HOTr0 MOX0/1a, B COOTBETCTBUH C KOTOPBIM 00YYatoIiecs JO0JDKHBI OCBOMTh 3HAHUS U



YMEHHUS, 3HAUUMble [UIsi (OpMUPOBaHUS OOIIEH KyJIbTYphl, ONpeNesIonIie aJeKBaTHOE IMOBEIECHUE
YelloBeKa B OKPYKAIOIIEH MPUPOAHON cpelie, BOCTPEOOBAHHEIE B MTOBCEIHEBHOMN KU3HU U MPAKTUISCKON
nesteabHOCTH. Oco00e MeCTO B 3TOM CHUCTEME 3HAHMM 3aHUMAIOT AJIEMEHTHI COJACPXKAHHUSA, KOTOpHIS
CIy’)KaT ~ OCHOBOW  miii  (OPMUPOBAHUS  TMPEACTABICHUHO COBPEMEHHOW €CTeCTBEHHO-HAYYHOUN
KapTHUHE MUpPA U [IEHHOCTHBIX OPUEHTALUAX JTUYHOCTH, CIOCOOCTBYIOLIUX T'YMaHU3aUU OUOJIOTHYECKOTO
o0OpazoBaHusl.

CtpykTypupoBaHHe COAEp)KaHHSA  y4yeOHOro  MaTepuajga B I[pOrpaMMme Mo OHOJIOTHH
OCYIIECTBIIEHO C YY€TOM MPUOPUTETHOTO 3HAYCHHSI 3HAHUN 00 OTIMYUTEIHLHBIX OCOOSHHOCTSX
JKUBOW MpPUPOJbI, O €€ YypOBHEBOW OPraHU3alMUU HBOJIOLUUU. B COOTBETCTBUM C 3TUM B CTPYKTYpeE
yuebHoro npeamera «buonorusy BeIIEIEHBI CIeAyIOIINe coAepkKaTeIbHbIe IMHUN: «bHoNIorus Kak HayKa.
MeTtobl HaydyHOTO MO3HaHU», «KieTka kak Ouosnoruueckas cucrema», «OpraHu3M KakOHUOJIorHuecKas
cucrema», «CucTeMa U MHOrooOpa3ue OpraHM4ecKoro Mupa», «IBOJIOLMS >KUBOH HPHUPOJIBIY,
«IKOCHUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH».

Henb uzyyenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIIEHUEO0yUAIOITUMUCS
3HAHUSIMH O CTPYKTYpHO-(DYHKIIMOHAJIBHON OpraHW3allié JKUBBIX CHCTEM  PAa3HOr0  paHra u
npUOOpeTeHNEe YMEHHM HCHOJIb30BaTh 3THU 3HAHUS JAJIS TPAMOTHBIX JIEHCTBUM B OTHOIIEHUH OOBEKTOB
YKUBOU TIPUPOJIBI M PEIICHUS Pa3TUYHBIX )KHU3HEHHBIX MTPOOJIEM.

Joctwxkenne  uenu W3y4YEHUs y4eOHOro npenMera «buosnorusi» Ha 6a30BOM ypOBHE
obecreunBaeTcs penieHueM CIeAyINX 3a/1ay:

OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl 3HAHUU O OHOJIOTMYECKHUX TEOPHsX, YUEHUSX, 3aKOHaX,

3aKOHOMEPHOCTSIX, TUII0TE3aX, IpaBUiax, CITyXKaIIuX OCHOBOH i1 (hopMUpOBaHHS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAyYHOM KapTHMHE MHpa, O METOJaX HAy4HOI'O IO3HAHMsI, CTPOCHMH,
MHOT000pa3uu U OCOOEHHOCTSX JKHMBBIX CHCTEM DPa3HOTO YPOBHS OpraHu3aluy, BBIJAKOLIUXCS

OTKPBITHAX U COBPEMEHHBIX HCCICIOBAHUAXB OMOJIOTHH;

dbopMupoBaHue y  0oO0ydJaromuxcsi  IMO3HABATEIbHBIX,  HHTEIUICKTYAIbHBIX U TBOPUECKHUX
CIIOCOOHOCTEH B MpoLIeCCe aHAIM3a JAHHBIX O MYTSAX Pa3BUTHS B OMOJIOTMHMHAYYHBIX B3IVIAJOB, UACH U
MoAXO040B K U3YYCHHIO KMBBIX CUCTEM PAa3HOr'o YpOBHSA OpraHu3alviu,

CTaHOBJICHHE Yy OOydaromuxcs oOmIeH KyibTypbl, (QYHKIMOHAIBHOW TPaMOTHOCTH, pa3BUTHE
YMEHHUM OOBACHATH U OLIEHUBATH SIBJICHUS OKPYKAIOLIEro MUpa KUBOW IPUPOIbl HA OCHOBAaHUU 3HAHUH U
OTIBITA, MOJTYYEHHBIX IIPU U3YUYEHUH OMOJIOTHH;

dbopmMupoBaHKEe Yy 00YJarOIUXCs YMEHUI MIUTIOCTPUPOBATH 3HAYCHHE OMOJIOTMYECKUX 3HAHWHU B
NPAaKTUYECKON JEATeNbHOCTH 4YelOBEeKa, Pa3BUTHH COBPEMEHHBIX MEAMLIMHCKUX TEXHOJIOTHH H
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH IIO3HAHHUS YEJIOBEKOM JKUBOM  NPHPOJIHI,

HEOOXOIMMOCTH OEpeXHOr0 OTHOMICHUS K HEH, COONIONEHHS JTUYECKHX HOPM IPH TPOBEIACHUH
OMOJIOTYECKHUX MCCIIEJOBAHUM;
OCO3HAaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM ISl TIOBBIIIEHUS YPOBHS SKOJOTMYECKON KYJIbTYpBhI, JJIs
(GbopMHpOBaHUS HAYYHOTO MHUPOBO33PEHUS; NMPUMEHEHUE MPUOOPETEHHBIX 3HAHUH M yMEHUH B
HOBCGHHGBHOﬁ KU3HU 14 OLICHKHU HOCJ'IC}ICTBI/Iﬁ cBOEH JACATCIIBbHOCTHU 110 OTHOIICHUIO K OKPY)KaIOHIGI\/’I
cpeze, COOCTBEHHOMY 370pOBbI0, 000CHOBAaHUE U COOIIOIEHUE Mep NMPO(UIAKTUKH 3a00JI€BaHUM.

B cucreme cpennero oOmero oOpasoBanust «buonorusi», u3ydaeMas Ha 6a30BOM YPOBHE,
SBIISIETCS 00s13aTEIbHBIM YUEOHBIM IPEAMETOM, BXOSIIUM B COCTAaBIpeIMETHON o0nacti «EcTecTBeHHO-
HAaYYHBIE TTPEIMETHI.

Mecto yue6HOro npeamera «bruosorus» B yueOHOM IJ1aHe

I'oapt oOyuenus Komn-Bo 4acoB B Henento KomnnuectBo yueOHBIX Bcero gacos
HEJEIb
10 xmacc 1 34 34
11 kyacc 1 34 34
Bcero uacos 68

VY4eOHHUKH, UCTI0JIb3yeMbIe IIPU U3YYEHUHU TpeaAMeTa

ABTOp/ABTOpCKUI HasBanne Knacc | U3parens yueOnuka | HopmarusHbIit
KOJJIEKTHB y4eOHUKa JOKYMEHT

H. 1. Aanpeesa Bbuomorus 10-11 | 10 MHemo31Ha [Ipukas




MuHnpocBeneHus
Poccun ot 20.05.2020
Ne 254
H. JI. Aanpeesa Buonorusa 10-11 | 11 Muemo3uHa https://mo.mosreq.ru/d
ownload/document/86
05117

B cootBercTBUU co cT. 16. ®3Ne 273 «O06 obpazoBannu B Poccuiickoit deneparuny peanu3anus
00pa30BaTebHON MPOrpaMMBbl BO3MOXKHA C MPUMEHEHUEM 3JIEKTPOHHOTO OOyUYeHUS W JUCTAHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUH.
Conepxanue yueoHoro npeamera «buosorus»
10 knace
Tewma 1. buonorus kak Hayka
buonoruss kak Hayka. CBsi3b OHOJOrMM C  OOILIECTBEHHBIMH, TEXHHUUYECKUMHU U APYTUMHU
€CTECTBEHHBIMH HayKamH, (puinocopueit, STUKON, SCTETUKOM 1 paBoM. Ponsbronoruu B popMupoBaHUH
COBpEMEHHOM Hay4yHOH KapTUHbI MHpa. CuctemMa OMOJIOTHYECKUX HaYK.
Metonsl  TMO3HAHUS JKUBOW TpHUPONbI  (HAOMIOJEHUE, OKCICPUMEHT, ONKMCAHHE, W3MEpPECHHE,
KJaccuguKanus, MoIeTUpOBaHUE, CTaTUCTHUECKas 00paboTKa TaHHBIX).
Jlemoncmpayuu:
Ilopmpemui: Y. [lapBun, I'. Mennens, H.K. Konsnos, Jx. Yorcon u ®@. Kpuxk.
Tabauywvl u cxemol: «MeTOABI TO3HAHUS KUBOU TTPUPOIBIY.
Jlabopamopnvie u npakmuueckue pabomoi:
[Ipaktrueckass pabora Ne 1. «Mcmonp30BaHWe pPa3IMYHBIX METOJOB IMPU H3YYEHUU OHOJOTHUYECKHUX
00BEKTOBY.
Tewma 2. JKuBble CUCTEMBI M HX OPTaHU3AINS
Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTIuWYHMe >KUBBIX CHUCTEM OT
HEOPraHUYECKOW TPUPOJIBI.
CpoiicTBa OMOcHCTEM M HX pa3HOOOpa3we. YPOBHHM OpraHu3alid OHOCHUCTEM: MOJEKYISPHBIH,

KJICTOYHEIH, TKAHEBBIM, OpraHu3MEHHBIH, MOMYJISIIMOHHO-BUA0BOI, 9KOCHUCTCMHBIIN
(OMOTCeOLIEHOTHYECKHI ), OMOC(EPHBIH.
Jlemoncmpayuu:

Tabnuywt u cxemvi: «OCHOBHBIE IPU3HAKH JKU3HU», «Y POBHU OpraHU3alMU KUBOUIPUPOIBIY.
Obopyoosanue: moaenb modiekyisl JJTHK.
Tema 3. XuMuueckuit cocTaB U CTpOCHHE KIETKH

XHAMHMYECKUH COCTaB KJIETKU. XMMHUUYECKHE DJIEMEHTHI: MAaKPO3JIEMEHThI, MUKPO3JIEMEHThI. Bona u
MUHEPAJIbHBIE BELIECTBA.
@OYHKIMH BO/IBI U MUHEpAJIbHBIX BelIeCTB B KileTke. [lonnepxanue ocMoTuiyeckoroananca.
benxu. CocraB u ctpoeHue 0enkoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezaMeHNMbIe 1 3aMeHUMBbIE
AMUHOKHUCIJIOTBl. AMHUHOKHUCIIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJEKyJbl (IEpBUYHAs,
BTOpPHYHAs, TPETUYHAsE M 4YETBEPTHUHAs CTPYKTypa). XMMHUYECKHe CBOicTBa OenkoB. buonornueckue
(GyHKIIMHN OEIKOB.
®epmeHThl — Oumojoruueckue Kartanuzaropbl. CTpoeHHe ¢epMeHTa: aKTHBHBIM IIEHTp, cyOcTpaTHas
cnenupuuHocTsb. Kodpepmentsl. Butamunsl. OTnndns ¢epMeHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.
VYrneBoasl: MOHOCaxapuabl (TJIIOKO3a, pubo3a M JIe30KCHpub03a), arcaxapuabl (caxaposa, JIakTo3a) U
noJjucaxapuabl (KpaxMai, TIUKOTeH, [eJon03a). buonornyeckue GyHKINU yriIeBOAOB.
Jlununer:  tpurnuuepunasl, ¢docdomunuasl, crepounsl. [uapodunbHO-TUAPOPOOHBIE CBOMCTBA.
Buonornueckue Gpynkiun munuaoB. CpaBHEHHE YIIIEBOIOB, OSIKOB U JIMITNI0B KaK HCTOUHUKOB SHEPTUH.
Hyxnennoseie kucnorel: /IHK u PHK. Hykieotuael — MOHOMEpPBI HYKIEMHOBBIX KHCIOT. CTpoeHue n
¢ynkuuu JJHK. Ctpoenune u pynkuuu PHK. Buast PHK. AT®: ctpoenue u pyHKIuM.
[{uTonorus — Hayka o kjierke. KieTodHast Teopust — mpuMep B3auMOJEHCTBUS UeiHN (aKTOB B HAYYHOM
NO3HaHUHU. MeTo1bl U3yUEHUSI KIETKH.
Knerka kak nenoctHas sxuBast cuctema. OOliue NMpU3HAKU KJIETOK: 3aMKHYTas HapyXHash MeMOpaHa,
monekyisl JJHK kak renerndeckuii anmapar, cucremMa cuHTe3a Oelika.
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Tunbl KiIeTOK: dyKapuoTHYecKas M IpokapuoTHuyeckas. OCOOCHHOCTH CTPOEHHS NPOKAPUOTUYECKOM
kiaetku. Knerounas crtenka Oakrtepuil. CTpoeHue 3yKapuoTH4YecKOd KIeTKH. OCHOBHBIC OTJINYHA
pacTUTEILHOM, )KWBOTHOW Y TPUOHOMN KIIETKH.

[loBepXHOCTHBIE ~ CTPYKTYpBl ~ KJIETOK  —  KJIETOYHAas CTEHKAa, TJIMKOKAIMKC, UX (YHKIUH.
[Tnazmatnueckass MemOpaHa, € cBoiictBa M  (QyHkuuu. lluTomnasma M e€ oOpraHouzpl.
OnnomemOpannbie opranounsl kietku: OIIC, ammapar [ombmxku, nu3zocomsl. IloxyaBTOHOMHBIE
OpraHoufpl KJICTKH: MHUTOXOHApPUH, IIacTuiabl. lIpoucxokaeHne MUTOXOHApHMH M IutacTui. Buuabl
wiactua. HemeMOpaHHBIE OpraHOWIbIKJICTKH: PUOOCOMBI, KJIETOYHBIM IIGHTpP, LEHTPHOJIU, PECHUYKH,
KIyTUKU. OyHKIUHOPTraHOUIOB KJIETKH. BKiItodyeHus.

Anpo — perynsaropHelii HeHTp kieTku. CTpoeHue siapa: sjaepHas 000s104Ka, KapHoIula3Ma, XpOMaTHH,
SIAPBIIKO. XPOMOCOMBI.

TpaHCcIOpT BEIIECTB B KIETKE.

Jlemoncmpayuu:

Ilopmpemur: A. JleBenryk, P. I'yk, T. IlIsann, M. Ilneitnen, P. Bupxos,Ix. Yorcon, ®@. Kpux,
M. Vunkunce, P. ®panxnun, K.M. bap.

Huacpammur: «PacripeneneHue XMMHYECKUX JJIEMEHTOB B HEXKHBOW IPUPOICY,

«PacrnpeniesnieHre XUMUYECKHUX 3JIEMEHTOB B )KUBOM HPUPOJIEY.

Tabnuyer  u  cxemwi:  «llepuoanueckas TabaMma  XUMHYECKHX JJIEMEHTOBY,
«CtpoeHue MONeKynbl Bonbl», «buocwHTes Oenmka», «CTpoeHHE MOJIEKYNBI OeKay,

«Ctpoenue pepmentay, «Hyknennossie kucnotsl. JJHK», «Ctpoenue monekynsr ATO,

«CTpoeHHe PyKapuOTHUECKON KieTkn», «CTpoeHue >KUBOTHOW KIETKW», «CTpOEHHE pacTUTEIbHON
KIIETKN», «CTpoeHue NpOKapruOTUIECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIeBOIbDY, «JIunuas».
ObopyoosaHue: CBETOBOM MHUKPOCKOI, O0OpYyJOBaHHE ISl TPOBEACHHUS HAOIIOJECHUN, U3MEpPEHUH,
9KCHEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX,)KUBOTHBIX U OaKTEpUAJIbHBIX KJIETOK.
Jlabopamopnule u npakmuueckue pabomuwl.

JlaGoparopHas pabota Ne 1. «3yuenune kaTaluTHYECKO aKTUBHOCTU ()EPMEHTOB (Ha IPUMEPE aMUIIa3bl
WIM KaTajiasbl)».

JlaGoparopHas pabora Ne 2. «3yueHue cTpoeHMs KJIETOK pPacTeHHUH, >KMBOTHBIX W OakTepui moj
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpenapaTax U UX OIKUCAHUE.

Tema 4. XKuznenesTenbHOCTD KIETKU

O6men BemiecTB, uiauM MeTtabonu3M.  AccuMuisuus  (IUIaCTUYECKUN  OOMEH)M JUCCUMMIISALUS
(sHepreTnyeckuii 0OMeH) — JIBe CTOPOHBI €AMHOTO Ipolecca MeTabonusMa. Posib 3aKOHOB COXpaHEeHHUs
BEIIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOQHBIE U reTepoTpodHblid. Ponb (epMeHTOBB 0OMeHe BEleCTB U
IPEBPAILEHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBasg (a3bl ¢orocuHTe3a. Peakmmu ¢dotocunTeza. DPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHue GOTOCUHTE3a /IS )KU3HU Ha 3emie. BiusHue ycnoBuil cpenpl Ha (OTOCUHTE3
U CHocoObl TOBBIIIEHHUS €ro MPOAYKTUBHOCTHY KYJIbTYPHBIX PaCTEHUH.

XeMocHHTe3. XeMOCHHTEe3Upyolue 0akTepuu. 3HaUeHNE XeMOCUHTE3a JUIsl )KU3HIUHA 3eMIIe.
OHepreTuyeckuii oOMeH B KieTke. PaclieruieHMe BeIIeCTB, BbIAEICHHUE M aKKyMYJIHPOBaHHE
SHEPruu B KJIETKE. DTarnbl 3HepreTuyeckoro oomena. ['nukonus. bpoxkenue u ero Buabl. Kucnopognoe
OKHCIICHME, WIM KJIeTo4Hoe jbixaHue. OxucnutensHoe ¢ochopunupoBanue. IPPEKTUBHOCTD
SHEPreTH4ecKoro ooMeHa.

Peakumu marpuuHoro cunresza. l'eHernueckas wunpopmamus u JIHK. Peanusanus renermueckoit
uHpopMaluu B KieTke. ['eHeTnueckuit Ko u ero cBoicTBa. TpaHckpumnuusa — MmaTpuuHbiil cunte3 PHK.
Tpancnsanus — 6uocunTe3 Oenka. Dtanbl Tpancnauuu. Kogupoanue amuHokuciaoT. Ponb pubocom B
OuocuHTe3e OenKa.

Heknerounsle ¢opmel ku3Hu — BUpycbl. Mcropus otkpeitus  Bupycos(/l.W. MBaHOBCKMIA).
Oco0eHHOCTH CTPOECHHUS U )KM3HEHHOTO ITUKJIa BUpYcoB. bakreprodaru. bone3nu pacteHuil, UBOTHBIX U
4eJI0BEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHnozneduuura yenoseka (B1UY) — BozOyaurens CITN/a.
OOpaTHas TpaHCKpHUINIMs, peBepTaza M uHTerpasa. llpodunakThka pacHpoCTpaHEHUS BUPYCHBIX
3a00JIeBaHUH.

Jlemoncmpayuu:

Ilopmpemur: H.K. Konbuos, JI.1. IBanosckuii, K.A. Tumupsses.



Tabnuywl u cxemvl: «THOBI  TIMTAHUSIY, «MeTabom3my, «MUTOXOHAPHUSIY,

«OHEepreTuYecKuit o0OMeHY, «XoporuIacT, «DOTOCHUHTE3Y, «CtpoeHue JIHK»,
«Ctpoenne u (yHKIHMOHMpOBaHUE TeHay, «CuHTe3 Oenkay, «[ eHeTHYeCKHi KO,

«Bupycs», «bakrepuoparm, «CTtpoenne  u ku3HeHHbIl — nukin  Bupyca CIIN/a,
Oaktepuodaray, «Permmukamus JJTHK.

Obopyoosanue: MO/ICIU-AITIITUKALITI «Y 1BoeHue JHK  u  Tpanckpunius»,

«buocunTes 6enkay, «CTpoeHHE KIETKN», Mojelb cTpykTyphl JJTHK.

Tema 5. PazMHOXE€HHE U MHIMBUyalIbHOE Pa3BUTHE OPraHU3MOB

KieTouHplli MUK, WM KU3HEHHBIM UK KiIeTku. MHTepdaza m muto3. IIporeccel, mpoTekaronme B
uHtepdaze. Permukanus — peakuust marpuydoro cunre3a JIHK. Ctpoenue xpoMocom. XpoMOCOMHBII
Ha0op — kapuoTun. [IUIIonHbIN U ramIouJHbI XpOMOCOMHBIE Ha0Opbl. XpoMaTuabl. LluTonoruueckue
OCHOBBI Pa3MHOKEHUS UMHIUBUAYAIbHOTO Pa3BUTHS OPTAHU3MOB.

Jenenue xnetkn — muto3. Craauum muto3a. IIpomecchl, npoucxoasiiue Ha pasHbIX CTaJAMUSIX MHUTO3A.
buonornueckuii cMbICI MUTO3A.

[Iporpammupyemas rudesb KISTKH — aronTo3.

@opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe ¥ mojoBoe. Buasl 0ecrnosioro pasMHOMXKEHUS: JelieHue
Ha/BOE, IMOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEr€TaTUBHOE Pa3MHOXKEHHUE.
HcKkyccTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €r0 3HAYEHUE /U1 CEJIEKIINH.

[TosoBo€ pazMHOK€EHUE, €0 OTIANYUS OT OECIIOJIOTO.

Meiios. Craguu meiio3a. [Ipoueccsl, mpoucxoasuiye Ha cTaauax Meiiosa. [loBenenue XxpoMocom B Meio3e.
Kpoccunrosep. bruosmornueckuil CMbICI M 3HaYEHUE MEHO03a.

["amerorenes — mporecc 00pa30BaHUs MOJOBBIX KIETOK Yy )KHBOTHBIX. [To/oBBIE kKene3bl: CEMEHHUKU U
anyHuku. OOpa3oBaHuME W pa3BUTHE IOJIOBBIX KJIETOK — TramMeT (CrepmMaTo30uj, SIHIEKIeTKa) —
cnepMaroreHes u ooreHe3. OCOOEHHOCTH CTPOEHUS SHIEKIETOK U CriepMaro30ua0B. OIiogoTBOpEeHuUE.
[TapreHorenes.

WuauBuayanbHoe pasBuTHe (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (IMOpUOTeHe3). Tambl
AMOPHOHAJILHOTO Pa3BUTHSl Y MIO3BOHOYHBIX JKUBOTHBIX: APOOJEHHE,  TracTpyJjisilluds,  OpraHOTeHe3.
[ToctomOpuoHanbHOE  pa3BUTHE. THUIBI  MOCTAIMOPUOHANIBHOTO  Pa3BUTHS:  MpsAMOE, HEMpAMOe
(ImurHOYHOE). BiusiHuecpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE BbI3bIBATh BPOXKAEHHbIE
YPOJCTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaluN PA3BUTHUSL.
Jlemoncmpayuu:

Tabauywr u cxemvl: «POpPMbI pa3MHOKEHHSI OpPraHU3MOBY», «/[BOITHOE OMIIOIOTBOPEHUE Yy LBETKOBBIX
pacTeHui», «BeretaTuBHOE pa3MHOKEHUE PACTEHUID,

«/lenenue knetku Oakrepuit», «CTpoeHHE NOJOBBIX KIETOK», «CTpPOEHHE XPOMOCOMBI»,

«Knerounbrii nukmn», «Pemmukauus JIHK», «Mwutos», «Meio3», «lIpsimoe u HempsiMoe pa3BUTHEY,
«["ameToreHes3 y MJIEKOMUTAIOIINX U YeI0BeKa», «OCHOBHBIE CTaJIUU OHTOI'€HE3a.

ObopydosaHue: MUKPOCKOM, MUKporpenapaTsl «CrepMaTo30Huabl MICKOMHUTAIONIEToy, <« SIiekneTka
MIIeKoNUTaroLeroy, «Kapnoknunes B KJIeTKaX KOpEIIKa JIyKa», MarHuTHas MoJieb-aniinkanus «Jlenenue
kneTkny», Mmoaens JJHK, Mogens MeTadaznoit XxpoMOCOMBI.

Jlabopamopnvie u npakmuueckue pabomoi:

JlaboparopHas pabora Ne 3. «HaGmromeHune MuTO3a B KJIETKaX KOHYMKA KOpEIIKA JIyKa Ha TOTOBBIX
MUKpOIIpenaparax.

JlaboparopHas pabota Ne 4. «M3ydeHne cTpoeHHUs MOJOBBIX KIETOK HAa TOTOBBIX MHKpPOIpErapaTaxy.
Tema 6. HacieicTBEHHOCTD M HI3MEHYHNBOCTH OPTaHU3MOB

[Ipenmer u 3amaum reHeTWKU. Mcropus pa3BUTHS TEHETHUKU. Ponb nurTonoruu u SMOPHONOTHH B
CTAHOBJICHUU TEHETHUKU. BKIan poCCHCKMX M 3apyOeKHBIX YYEHBIXB Pa3BUTHE TEHETUKU. METOIbI
TeHeTUKU  (THOPUAONOTHYECKUM, IUTOTCHETHYECKUH, MOJEKYIsIpHO-TeHeTuuecKuii). (OCHOBHBIC
reHeTU4YecKre NoHATH. ['eHeTndyeckasi CUMBOJIMKA, UCTIOJIb3yeMas B CXeMaX CKpEelIBaHHM.
3aKOHOMEPHOCTH HAacle[OBaHUS TMPHU3HAKOB, ycTaHoBIeHHble [. Menngenem. MonHorubpuaHoe
CKpellMBaHue. 3aKOH eIMHO0-00pa3usi rTHOpuaI0B nepBoro nokosjeHus. [IpaBuino foMuHUpOBaHUsA. 3aKOH
pacuiernieHus npu3HakoB. [ unores3a uuctoTel rameT. [loiHOE 1 HENmoJIHOe JOMUHUPOBAHHUE.



JurubpunHoe ckpemmuBaHHe. 3aKOH HE3aBUCHMOTO HacjelOoBaHUS TNpu3HAKoB. LluToreHernueckue
OCHOBBI  TUTHOPHIHOTO  CKpelIMBaHUWSA.  AHamm3upyloliee  CckpemmBanue.  lcmonb3oBaHue
AQHATM3UPYIOIIETO CKPEUTUBAHUS AJIs ONpEeesIeHUsI TeHOTHIIa OCOOH.

CueruieHHOe HacliejoBaHue npu3HakoB. Pabora T. Moprana mo cClerieHHOMY Hacjae0BaHUIO T'€HOB.
Hapyiienue cuensieHust FeHOB B pe3yJibTaTe KPOCCHHTOBEpa.

XpOMOCOMHasl TEOPHS HACJIEICTBEHHOCTH. | eHeTH4YeCKE KapThl.

['enetnka nosia. XpoMOCOMHOE OIIPEACIICHHE 10J1a. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI. ['OMOrameTHsie 1
rereporamMeTHble opranu3msl. HacienoBanue npu3HakoB,CLEIIEHHBIX C I10JIOM.

N3meHunBOCTh. Buabl HM3MEHUMBOCTH: HEHACIEACTBEHHAss M HAcleACTBEHHas. Ponb cpenbl B
HEHAaCJIEACTBEHHOMN U3MEHYHUBOCTH. XapakTepucTuka MOIU(PUKAITMOHHOM M3MEHYUBOCTH.
Bapuanvonsslii psn M BapuanMoHHas kpuBad. Hopma peakumm npusHaka. KosmuecTBeHHbIE U
KayeCTBEHHbIE MPU3HAKH U X HOpMa peakiuu. CBoMCTBaMOAN(PUKALMOHHON N3MEHYMBOCTH.
Hacnencreennasi, wiM TeHOTHUIIMYECKas, M3MEHYMBOCTh. KOMOWHATHBHas WM3MEHYMBOCTh. Melo3 u
MOJIOBOM MpoIlecC — OCHOBAa KOMOMHATMBHOM H3MEHUMBOCTH. MYyTallMOHHAs W3MEHYHBOCTb.
Knaccudukanuss wmyranmii: TE€HHBIE, XPOMOCOMHBIE, TE€HOMHBIE. YacToTa W MNPHUYUHBI MYTalHH.
MyrtareHnnbie pakTopbl. 3aKOH TOMOJIOTHYECKHUX PSIJIOB B HaC/IeICTBeHHOM n3MeHunBoctd H.W. BaBusoga.
BuesinepHast HaceICTBEHHOCTb U U3MEHUYHBOCTD.

I'enetuka uenoBeka. Kapuorun udenoBexka. OCHOBHBIE METOJbl T€HETHKU YEJIOBEKa: T€HEAIOTMYECKUH,
OJIM3HEIOBBIN, NHUTOTCHETUYECKUN, OMOXUMUYECKUM, MOJCKYIApHO- TeHetnueckuil. CoBpeMeHHOe
ONpeJIeJICHUEe FeHOTUIA: TOJIHOTEHOMHOE CEKBEHHUPOBAHNUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C TOMOILBIO
[MIIP-ananmu3a. HacneacTBeHnHble 3a00IeBaHMs YeIOBEKA: TeHHbIE 00Je3HH, 00JIE3HU C HACIICICTBEHHON
MPEIPACIIONOKEHHOCTRI0, XPOMOCOMHBIE Oone3nu. CoMaTHdyecKue U TeHepaTUBHBIE MYTAIUU.
CrBonoBble KkieTkd. [IpuHIMTBI 310poBOTO 00pa3a >KWU3HHU, JAUATHOCTHKH, MPOQWIAKTUKA U JICUCHHS
reHeTUYEeCKUX Oose3Heil. Meauko-reHeTn4eckoe KOHCYIbTUPOBaHUE. 3HAUCHHE MEUIIMHCKON TeHETUKU
B IIPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHUI YETIOBEKA.

Jlemoncmpayuu.

Topmpemuir: T'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepukon, H.B. Tumodeen-PecoBckuid,
H.N. BaBunos.

Tabnuyvr u cxemovl: «MOHOTMOPHIHOE CKpPEIIMBAHWE W €r0 LHUTOTEHETHYECKas OCHOBa», «3aKOH
pacllerUieHuss U €ro IIMTOreHEeTHYecKass OCHOBa», <«3aKOH UHCTOTHI TaMmeTy», «JlurubpumaHoe
CKpemyBaHue», «LluTosornueckre OCHOBBI TUTMOPUAHOIO CKpEIIUBaHu», «Meio3», «B3aumoneictaue
aJUIETIbHBIX TE€HOB», «['€HeTM4ecKkue KapThl PACTEHMM, XKUBOTHBIX M 4YelloBeKay, «['eHeTuka monay,
«3aKOHOMEPHOCTHU HACEA0BaHNUS, CLIETIIICHHOTO C MOJI0M», «KapnoTumsl yenoBeka 1 AKUBOTHBIX», « Buabl
U3MEHYUBOCTHY, «MoaudukanronHas U3MeHYMBOCTh», «HacnenoBanue pesyc- dakrtopay», «l eHeTnka
TPYII KpOBU», «MyTallmoOHHAs U3MEHYHUBOCTHY.

Obopydosanue:  MoJenu-amiIuKaud  «MOHOTHOPUIHOE  CKPELIUBAHUE,

«Henonunoe nomuHupoBanuey, «Aurubpuanoe ckperniuBanue», «llepexpécT XpoMocom», MUKPOCKOI U
Mukpomnpenapar «/Ipozodunay» (Hopma, MmyTaruu GopMbI KPBUIHEB U OKpacKku Tena), repdapuii «I opox
ITIOCEBHOM».

Jlabopamophvie u npakmuueckue pabomoi:

JlabopaTtopHas pabota Ne 5. «M3yueHnue pe3yiabTaTOB MOHOTHOPUIHOTO UAUTHOPUIHOTO CKPEIIUBAHUS
y Ap030¢UIIbI Ha TOTOBBIX MUKPOIIpemapaTaxy.

Jlabopatopnast pabora  Ne6.  «M3yuenme  MOAU(PHUKAIMOHHOW  W3MEHYHBOCTH, ITOCTPOEHHUE
BApUALIMOHHOTO Psi/Ia ¥ BAPUALIUOHHON KPUBOM».

JlaGopatopuast pabota Ne 7. «AHanmu3 myTtanuii y Apo30(uibl Ha TOTOBBIXMUKpOIpENapaTaxy.
[Ipaktuueckas paborta Ne 2. «CocTaBieHHe U aHATTN3 POJAOCIOBHBIX YEJIOBEKa.

Tewma 7. Cenexuust opranu3MoB. OCHOBBI OMOTEXHOJIOTHUHU

Cenexkuus Kak HayKa M NpoIecc. 3apoKJIeHUE celeKunu u aomectukanus. Yuenue H.M. Basunosa o
[EHTpaX MPOUCXOKICHUS U MHOTO0Opa3usi KyJIbTypHBIX pacTeHUl. [IeHTphI MPOUCX 0K ICHHS JOMAITHUX
KUBOTHBIX. COpT, NOPO/A, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKUUU. MacCoBbIi W HMHAMBHUIYAJIbHBIM OTOOPHI B CEIEKIUU PACTEHUMN
U KUBOTHBIX. OlleHKa 3KcTephepa. BIM3KOpOACTBEHHOE CKpellMBaHWe — MHOpUAMHT. UucTas JHUHUA.
CkpeuBanue 4HuCThIX JUHUU. ['eteposuc, mnu rulOpuaHas cuiia. HepolcTBeHHOE CKpellMBaHUE —



ayropumuar. OtnanéHHas rubpuauzanus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 W MOJIydeHHUE
NOJUIUIONAOB. JIOCTHKEHMSI CENEKIIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

brorexHomorus Kak oTpacib MPOU3BOJCTBA. ['€HHAas WHXKEHEpHs. DTallbl CO3/IaHUs PEKOMOWHAHTHOM
JHK u TpancreHHsIx opranu3MoB. KieTouHas WH)KEHEpHs.

Knerounsie KYJIbTYPHI. MUuUKpOKJIOHATIBLHOE Pa3MHOKEHHE pacTeHuH. KnonupoBanue
BBICOKOTIPOTYKTUBHBIX CEIbCKOXO035IHCTBEHHBIX OpraHU3MOB. DKOJOTUYECKHE U ATUUYCCKHE
npobaembl. MO — reneTnyeckn MOANGUIIUPOBAHHBIE OPTAHU3MBI.

Jlemoncmpayuu:

Tlopmpemur: H.W. BaBunos, N.B. Muuypumn, I'.J1. Kapneuenko, M.®. MIBaHOB.
Tabauywt u cxemwl: kaprta «LIeHTPBI TPOUCXOXKICHUS U MHOT000pa3us KyJbTypHbIXpacTeHui», «Ilopoasl

JOMAIIHUX KUBOTHBIX», «CopTta KYJIbTYPHBIX pacTeHui»,
«Otnanénnas rudpuamnzanus», «PadoTer akagemuka M.®D. MiBanoBay, «Ilomurmonaus»,
«O0BEKTHI OHOTEXHOJIOTHI, «Kierounrre KYJIbTYpbI u KJIOHUPOBAHUE,

«KoHcTpynpoBaHue U IEpeHOC FEHOB, XPOMOCOM.

ObopyoosaHue: MyISKY TUIOA0B U KOPHETIIIOZA0B TUKUX OPM U KYJIbTYPHBIXCOPTOB pAaCTeHUH, repOapuii
«CenbCKOXO035ICTBEHHBIE PACTECHUSI.

Jlabopamopnule u npakmuueckue pabomul:

Okckypenss «OCHOBHBIE METObl U JOCTHIKEHUS CEJICKIUN PACTEeHUH U KUBOTHBIX (Ha CEJCKIMOHHYIO
CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOMCIBITATENIbHBIN Y4aCTOK,B TEIIMYHOE XO3SICTBO, IaOOpaTOpHIo
arpyHUBEPCUTETA UM HAYYHOTO LIEHTPA)

11 KJIACC

Tema 1. DBororMoHHAasT OMOIOT U

[IpennoceIkn BOZHUKHOBEHUS YBOJIOIMOHHON TEOPHH. DBOIIOIMOHHAS TEOPHs M €€ MECTO B OMOJIOTHH.
BnusiHue 5BOIOIIMOHHOM TEOpUU Ha pa3BUTHE OMOJIOTUH U APYTUXHAYK.

CBuzerenbcrBa 3Bonmtonuu. [laneoHTosornyeckue: MOCIEAOBATEIbHOCTh IMOSIBICHHUS BHUJIOB B
[aJICOHTOJIOTUYECKOM JIeTONUCH, IepexoaHbie popMbl. buoreorpaduueckue: cxoIcTBO U paziauuue GayH
U (JIOp MaTEPUKOB H OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBAa M Pa3Inuus 3MOPUOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHHUTENIBHO-
AQHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIOTMYHbIE, PYJUMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJEKYIsIpHO-
OMOXMMHUYECKHE: CXO/ICTBO MEXAaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META00IMYECKUX MyTell y Beex
OpraHU3MOB.

OpomonmonHasa teopus Y. JlapBunHa. [Ipeanoceuiku BOZHMKHOBEHHS JapBHHM3Ma. J[BWKyIIME CHIIBI
3BOJIIOIMM  BUAOB 10 JlapBuHY (M30BITOUHOE pPAa3MHOXKEHUE NP  OrPAHUYEHHOCTH  PECYPCOB,
HeomnpeaenéHHas HM3MEHYMBOCTb, Oopb0Oa 3a CyliecTBOBaHHE, ECTECTBEHHBIN 0TOOD).
Cunretndeckast Teopus sBostonnu (CTI) u e€ ocHOBHBIE Mon0KeHUss. MukposBotonus. [lomynsius kax
€MHMIIA BUJA U DBOJIIOLINH.

JBuoxymiue cuiibl (pakTopbl) 3BOJIOLMU BUAOB B mpupoje. MyTallmOHHBIN Mpolieccu KOMOMHATHUBHAS
U3MEHYMBOCTb. [lonmymsiinoHHbIe BOJIHBI U Apeiid reHoB. M3onsius uMurparus.

EcrecTBeHHbII 0TOOp — HANPaBIAIOLIMNA (akTop IBOOLUU. DOPMBI €CTECTBEHHOT00TOOPA.
[TpucnocoOiaeHHOCTD OpPraHHU3MOB KaKk  pe3yJabpTaT IBOJIIOLIMH. [Tpumepsr
IpUCTIOCOOIEHUH Y Opranu3MoB. ApoMop¢03bl U UAMO-aIaNITALUH.

Bun u Bunoo6paszoBanue. Kpurepunm Buma. OcHoBHblEe (HOpMBI BHA000pa30BaHU: reorpaduueckoe,
9KOJIOTHYECKOE.

MaxponsBosrorust. @opMbl SBOJIIOLUN: (UIIETHYECKAs!, TUBEPreHTHAS,KOHBEPT€HTHAsI, apaslieIbHasl.
Heob6patumocThb 3BOTIONNH.

[IpoucxoxaeHue oT HecnenUaIN3UPOBaHHBIX NpeaKoB. [Iporpeccupyronascnennanuzanus. AanTuBHas
paauanus.

Jlemoncmpayuu:

Ilopmpemwi: K. Jlunnen, XK.b. Jlamapk, Y. dapsun, B.O. Koanesckuii, K.M. bap,3. I'ekkenb, O.
Mironnep, A.H. Cesepuos.

Tabnuysl u cxemvl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emiie», «3apOoAbIIIMIIO3BOHOYHBIX KUBOTHBIX»,
«Apxeonrepukc», «Dopmbl 60pbOBI 3a cymecTBoBaHUE», «EcTecTBeHHBIN 0TOOP», «MHOrooopasue
COpPTOB pacTeHuit», «MHOrooopasue mopoKUBOTHRIX,«[lomymsumny, «MyTarmoHHass I3MEHUYUBOCTH),
«Apomopdo3sl», mapiipyra myremectsus Y. Jlapsunay, «boprba 3a CYILIIECTBOBAHHUE»



«[IpucnocobiaeHHOCTs OpraHu3MoBY, «I'eorpaduyeckoe BHUI000pa30BaHUEN, K IKOJIOTHUECKOE
BU000pa30BaHUEY.

ObopyodosaHue.: KOJIJIEKUHS HACEKOMBIX C Pa3jIMYHBIMH THIIAMHU OKpPAcKd, HaObOp IJIOJOB U CEMSH,
koytekust «IIpuMepbl 3aMTHBIX MPUCTIOCOOTICHUN Y )KUBOTHBIX», MOJeNb «OCHOBHBIC HAINPaBICHHS
3BOJIIOLIMMY, 00bEMHAA MOZeNb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

Buoreorpaduyeckas kapra mupa, KowieKuus «QPOpMBI COXPAaHHOCTH HMCKOMNAEMbIX J>KXMBOTHBIX U
pacteHui», wmoxenp anmumkanus «llepekpéct xpomocom», BiaxHble mnpenapatel  «Pa3Butue
HaceKkoMmoro», «Pa3Butue IArymku», MUKpoIpenapar

«/Ipo3odunay (Hopma, MmyTaruu GOpMbI KPBUILEB U OKPACKHU TEa).

Jlabopamopnvie u npakmuueckue pabomoi:

JlaGoparopnas pabota Ne 1. «CpaBHeHHE BUAOB IO MOP(POIOTHUECKOMY KPUTEPHUIO».

Jlaboparopuas pabGora Ne 2. «Onucanue MNPUCIOCOOIEHHOCTH OpraHu3Mau e€ OTHOCUTEIHHOIO
XapakTepay.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3emiie

JloHayuHbIe IpeCTaBIECHUS O 3apOXKACHNUH K1U3HU. HaydHble rUIIoTe3b BOSHUKHOBEHMSI )KM3HH Ha 3eMJIe:
abuoreHe3 M maHcrnepMusi. XUMUYECKasi 3BOJIONUS. AOHUOTEHHBIM CHHTE3 OPraHMYECKHUX BEIIECTB M3
HEOPraHUYECKUX. DKCIEPUMEHTAIBLHOE MTOATBEPIKICHUE XMUMHUUYECKON sBotouuu. HauanbHble sTansl
Oouonornueckor osBomouuu. [mnoresa PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHUE NPOTOKJIETKU. [IepBbie KIeTKH 1 uX 3BoonHs. POpMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX
OpraHU3MOB.

Pazutue xu3Hm ©Ha 3emsie 1o dpaMm U nepuojaMm. Karapxeil. ApxeHckasu mpoTepo30oucKas
opel. [lanmeosoiickas ’pa u e€ mepuonbl: KeMOPHUICKHI, OpPAOBUKCKUH, CUTYyPUICKUHN, JEBOHCKHIA,
KAMEHHOYTOJIHBIN, IEPMCKHH.

Me3so30iickast 3pa U €€ MepHuoJibl: TPUACOBBIN, FOPCKU, MEJTOBOM.

Kaino3oickas 3pa u €€ nepuoibl: NaJIECOr€HOBBIM, HEOI'€HOBBIM, AHTPOIIOTNE€HOBBIN. XapaKTEPUCTUKA
KJINMaTa u re0JIOTHYECKUX IPOLIECCOB. OcHOBHBIE ~ 3TaIlbl
IBOJIIOIMH PACTUTEILHOTO U )KMBOTHOTO MHpa. ApoMop(03bl Y paCTEHUH U )KUBOTHBIX.

[losiBneHue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTAHU3MOB.

Cucrema OpraHM4eCKOro MHpa Kak OTpak€HHe HBOJIOUUU. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIbI
OpraHU3MOB.

OBoyironusl 4enoBeKa. AHTPONOJNOrMs Kak Hayka. Pa3BuTHe MNpeACcTaBIEHUNO MPOUCXO0XKIECHUU
yenoBeka. Meronbl M3ydyeHHs aHTpornoreHe3a. (CXOACTBa M Pa3jIMuUs 4YEIOBEKAa M JKUBOTHBIX.
CucremaT4ecKkoe MOoJ0KEHUE YeI0BeKa.

JBmwxynme cuisl (pakTopsl) aHTponoreHesa. HacieacTBeHHass M3MEHUMBOCTh U €CTECTBEHHBIH OTOOP.
OO61ecTBEHHBIN 00pa3 XKU3HU, U3TOTOBJICHUE OPYAUN TPYZa,MBIIIEHUE, PEYb.

OcHOBHBIE CTaZMM W BETBU DHBOJIOLMM 4YEJIOBEKa: aBCTpalonuTeku, YemoBek ymenslii, Yenosek
npsaMoxoanmi, YenoBek HeaHaepranbCkuil, YenmoBek pa3ymHblil. HaxoIku HMCKOIIaeMbIX OCTATKOB,
BpeMs1 CYIIECTBOBaHMsI, 00JIaCTh paclpocTpaHeHHsl, 00bEM roJJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYIHSL.
UYenoseueckue pacbl. OCHOBHBIE OOJbIINE pachl: €BPOINEOHIHAsA (€Bpa3HiicKas), HErpo-aBCTPAIONIHAS

(oKBaTOpHallbHAs),  MOHTOJOMAHAS  (a3WaTcKo-aMepukaHckas).  UepTel  MPHUCIOCOOICHHOCTH
MIPEICTaBUTENICH YETOBEUECKUX pac K YCIOBUSIM CyllecTBOBaHMs. EnuHcTBO yenoBeyeckux pac. Kpuruka
pacusma.

Jlemoncmpayuu:

Ilopmpemui: ®. Penn, JI. Ilactep, A.W. Onapun, C. Muinep, I'. FOpu, Y. /lapBus.

Tabnuywvl u cxemoi:

«Bo3nukHoBenne  CoyHEUHOM CHCTEMbI», «Pa3BUTHEOPTaHUYECKOTO MHUPAY,

«PactutenpHas xietka», «KuBoTHas kieTkay, «IIpokapmorndeckas kietka», «CoBpeMEeHHas CHCTeMa
OpraHu4ecKkoro mMupa», «CpaBHEHHE aHATOMHYECKHUX 4YepT CTPOCHMs 4YeIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bs1H», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOMIOK MPEIKOB COBPEMEHHOTO YEIOBEKaY,
«/IpeBneiimue moau», «peBHuentou», «llepBbie cCOBpeMeHHBIE JTI0AN», «UenoBeYecKre pachh».
Obopyoosanue: wmymsku  «lIpoucxoxkaenne dyenoBeka» (OFOCTBI aBCTpAJIONUTEKa, MUTEKAHTPOIA,
HeaHJepTallblla, KPOMAaHbOHIIA), CICTIKH MM N300paskeH!s] KAMEHHBIX OpY/Hi MepBOOBITHOTO YEJIOBEKa
(KaMHHU-YOTIIIEpHI, pyOmiIa, CKpedira), TEOXPOHOJIOTHIECKas Ta0IuIa, KOJUIeKIHs «DopMbl COXpaHHOCTH
UCKOIIaeMbIX KUBOTHBIX U PACTCHUI».



Jlabopamopnvie u npakmuueckue pabomoi:

[Ipaktuuyeckas pabora Ne 1. «M3ydyeHHe UCKONMAEMBIX OCTAaTKOB PACTECHHH U KMBOTHBIX B
KOJUTEKLIHASAX .

OKcKypeust «9BOJIIOLNS OPraHUYECKOro MUpa Ha 3eMiie» (B €CTECTBEHHO-HAyUHBIMMIN KPAaeBeIUECKUI
My3ei).

Tewma 3. Opranu3Msl 1 OKpy>Karolias cpesa

Okojorusi Kak Hayka. 3aJadd M pasfenbl JKOJOTUU. MeToAbl HKOJIOTMYECKUX HCCIEAOBAHUMN.
DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpbl oOuTaHUs OPraHU3MOB: BOJHAsI, HA36MHO-BO3AYIIIHAsI, IOYBEHHAs, BHYTPUOPTraHU3MEHHAsI.
Oxonorudeckue (akropsl. Knaccudukanus sxonorndeckux (akTopoB: aOMOTHYECKUE, OMOTUYECKHE U
aHTpororeHHsie. /leiicTBre 3K0I0rnyeckux (pakTopoB HAa OPTaHU3MBI.

AbGuotnueckue (akTopbl: CBET, TeMIeparypa, BiaxHocTh. PotonepuoausMm. IIpucnocobnenus
OpPTraHU3MOB K JICHCTBHIO aOMOTHYECKUX (PaKTOPOB. BHOJIOrHUeCKue pUTMBI.

buotnueckue gaxropsl. Busnbl OMoTHUECKUX B3aMMOACHCTBHIM: KOHKYPEHIIUS, XUITHUYECTBO, CUMONO03 U
ero ¢opmsl. [lapazutusm, Koonepanus, MyTyaan3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJIEOHHMUYECTBO).
AMeHcanu3M, HeUTpaiu3M. 3HaueHne  OMOTHYECKHX B3aUMOJICUCTBUI 1A CyILIECTBOBaHUS
OpPraHU3MOBB IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU momyisiuur. OCHOBHBIE [OKa3aTedd MOMYJALHUHA: YUCIEHHOCTb,
IUIOTHOCTb, POXK/IaEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTpalus. JMHAMUKa YUCIEHHOCTH MOMYJSLMUA U €€
perysuus.

Jlemoncmpayuu:

Iopmpemur: A. I'ym6onbar, K.®. Pynse, O. ['ekkens.

Tabnuyet u cxemwr: xkapra «lIpupomnbie 30HB 3emum», «Cpeasl OOWTAHHS OPTAHU3MOBY,
«Dotonepuoguzmy», «llomymsamumy, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYISIUU WHEOY30pUU-
Tyenpkny, «[lumieBbie nenm».

Jlabopamopnvie u npakmuueckue pabomoi:

JlaboparopHuas padota Ne 3. «Mopdonorrnueckne 0COOCHHOCTH PACTCHUIN3 Pa3HBIX MECT OOUTaHUS».
JlaboparopHas padora Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTUE YEPEHKOBKOJIEYCay.

[Mpaktuyeckast padota Ne 2. «[logcy€r MIOTHOCTH MOMYJISIHMNA Pa3HBIX BUAOBPACTCHHIN.

Tema 4. CooO1iecTBa 1 5KOJIOTMUECKUE CUCTEMBI

CoobmiecTBO opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHAOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiienas). Buapsl-nomunanTel. CBs3u B OHOLIEHO3E.

Okosoruueckue cuctemsl (3kocucteMsbl). [lonartue o0 sxocucreMe u O6uoreoreHo3e. PyHKIMOHAIbHbIE
KOMIIOHEHTBI JKOCHUCTEMBI: IMPOLYLEHTBl, KOHCYMEHTBI, PEAyLEHTHl. KpyroBopor BemeCTB M INOTOK
SHepruu B sKocucreMe. Tpoduueckue (NMUIIEBBIE) YPOBHM dKOCUCTeMBbI. llumieBble menu U CeTH.
OcCHOBHBIE TOKa3aTeNId KOCHCTEMBI: OHOMacca, MPOIYKIMs. DKOJIOIMYECKHe MUPaMUbL: MPOAYKIIUH,
YHCIIEHHOCTH, OroMacchl. CBOKCTBA SKOCUCTEM: YCTOMYMBOCTh, CAMOPETYIIALNs, pa3BuTHe. CyKieccus.
[TpuponHbIE 3KOCHCTEMBI. DKOCUCTEMBI O3€p M peK. DKOCHCTEMAa XBOMHOI'O WJIM IIMPOKOIMCTBEHHOTO
jeca.

AHTpPOIIOTEHHBIE 9KOCUCTEMBI. ATpPO’KOCHCTEMBI. VYp6osKocHCTEMBI.

bronoruueckoe n X034iCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpasue kak hakrop ycToWuynMBOCTH 3KocucTeM. CoxpaHeHHe OMOJOrMYecKOro pazHooOpasus
Ha 3emJe.

VYuenue B.I1. Bepnanckoro o 6uocdepe. ['panuiis, cocta u cTpykTypa 6nochepsl. JKuBoe BEIecTBo 1 ero
¢yaknun. OcoOeHHocTH Ouocdepbl Kak TriI00albHON S3KOCUCTeMbl. J[MHamMuueckoe paBHOBECHE U
oOpatHas cBs3b B Ouocpepe.

KpyroBopoTs! BeiecTB 1 OMOre0XMMHYECKHE UKIIBI 3JIEMEHTOB (yriepoa, a30Ta).

3oHanbHOCTH OUOChepbl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Onochepe 3emiau. AHTpPOTNOTEHHBIE W3MEHEHUs B Ouocdepe.

I'moGanbHbIE 3KOJIOTHYECKHE TPOOIEMBI.

CocymiecTBoBaHuE IPUPOBI U yesoBeuecTBa. CoxpaHeHrne OMopa3HOOOpa3us Kak OCHOBA YCTOMYMBOCTH
6uocdeprl. OCHOBAa pAIMOHAIBHOTO YNPABICHHUS NPUPOAHBIMU pECcypcaMd M HMX HCIOJIb30BaHUE.
Joctuxenust OMOJIOTUY U OXPaHa IPUPOJIBI.

Jlemoncmpayuu:



llopmpemsi: A.Jlx. Tencnu, B.H. Cykaués, B.1. Bepnanckuii.
Tabauyb u cxemvr: «lImmesble  nenm», «bHOLEHO3:  COCTaB U CTPYKTypay,
«[Ipuponusie coobmectBa», «llenmn nuTaHus», «OKOJOrHYEcKas HUPaAMHUAAN,
«buocdepa m yenoBek», «IKOCHCTEMA UIMPOKOIMCTBEHHOIO JIeca», «DKOCHCTEMa XBOWHOTO JEcay,
«buoneHo3 BogoéMa», «ArpoueHo3», «lIpumepHbIE aHTPONOreHHBIE BO3ACHUCTBHA HAa IIPHUPOLYY,
«Baxxnelmmne NCTOYHNKH 3arpsA3HEHUs BO3yXa U TPYHTOBBIX BOA», «[louBa — BaskHeMNIIast COCTABIIAIOIIAs
o6uocheprl», «Dakropsl aerpagauuu nousy, «llapHukoBeli 3hdexT», «PakTOpbl PAJUOAKTUBHOIO
3arps3HeHust ouocdeprr», «O0mas crpykrypa o6uochepsr», «Pacnpocrpanenue xu3sHu B Ouochepe»,
«O30HOBBI 3kpaH 6nocdepsl», «Kpyroopor yriepozaa B 6uochepe», «KpyropopoT azora B IprpoJie».
Ob6opynoBanue: Mojenb-anmuKanust «Tunuyesle OuOLIEHO3B», TepOapuii
«PacturensHbie COO0O0IIIECTBAY, KOJJICKIIMH «buonenosy, «Bpenurenu BaXKHEUIIINX
CEJIbCKOXO3SHCTBEHHBIX KYJIBTYp», repOapuu U KOJUICKIUH PACTeHUH M JKUBOTHBIX,IIPUHAAJIEKAIINE K
pa3HBIM YKOJIOTUYECKUM TpyIIaM ogHoro Buna, KpacHas kuura Poccuiickoit @enepanuu, n300pakeHus
OXpaHsEMbIX BUJIOB PACTCHUN U KUBOTHBIX.
IInanupyemble pe3y/ibTaTbl 0CBOCHHS yueOHOro npeamera «buonorus»
JIM4HOCTHBIE PE3yNbTATHI

B cTpyKType JIMYHOCTHBIX pe3yibTaTOB OCBOCHUS NpeameTa «broIorus» BBIIEIEHBI CIeYIOIue
COCTaBJIAIOLIME: OCO3HAHUE 00YJAIOIMMHCS POCCUMCKON Ipa)1aHCKOW HJIECHTUYHOCTH — TOTOBHOCTH

K CaMOpa3BUTHUIO, CaMOCTOATCIIBHOCTU MW CaMOONPCACICHUIO, HAJIUYUC MOTHUBAIIMU K 06yqu1/H0
6I/IOJ'IOFI/II/I, HCJICHAIIPABJICHHOC PAa3BUTUC BHYTPCHHUX Y6C)K,Z[6HI/II71 JIMYHOCTH Ha OCHOBC KIIOYCBLIX
LIGHHOCTGI;'I U UCTOPUUYCCKUX TpaI[I/IIII/If/'I pa3sBUTHUA OHOJIOTTYECKOr0 3HaHUA, TOTOBHOCTBH

CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAThCS B CBOEH JIE€ATEIHHOCTH ILIEHHOCTHO- CMBICIOBBIMHU
YCTaHOBKAMH, TMPUCYIIUMHU CHUCTEME OHOJIOTMYECKOro OOpa30BaHMs, HAIWYUE HKOJIOTUYECKOTO
MPABOCO3HAHUS, CIIOCOOHOCTH CTABUTH LIEIH U CTPOUTH KU3HEHHBIE TIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS TpeaMmera «buosiorus»  JOCTUTAlOTCSIB  €IUHCTBE
yueOHOW W  BOCHHUTATEIbHOW  JESATENBHOCTM B  COOTBETCTBHHC TPAJAMIIMOHHBIMU POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO- HPABCTBEHHBIMU IICHHOCTSMHU, TPUHSATHIMH B O0IIECTBE
IpaBUJIaMd U HOPMaMH TOBEJIEHHUS M CIOCOOCTBYIOT IMpoIlecCaM CAaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHUSI, PA3BUTHSI BHYTPEHHEH TMO3UIMH JUYHOCTH, TMATPUOTHU3MA, YBAKCHHUSK 3aKOHY M
MIPABOIOPAJIKY, YEIOBEKY TPY/a U CTaplIieMy MOKOJICHHIO, B3aMMHOTO YBa)KeHHU s, O0EPEKHOTO OTHOIICHUS
K KYJbTYPHOMY HACJIEIWI0 M TPaauLMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoin ®dexpepanuu,
MPUPOJIE U OKPYXKAIOLIEH cpesie.

JInyHOCTHBIE pe3yIbTaThl OCBOEHUS yueOHOTO npeameTa «bruonorus» 10 KHBIOTpaXkaTh TOTOBHOCTh
U CIIOCOOHOCTH 00YYArOIIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIMEN JTHUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OpPUEHTAIMH, TMO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIeCTBa, pPACIIMPEHHE KU3HEHHOTO OMNbITa M OIbITa
JeSATETLHOCTH B TIPOIIECCe peain3alliid OCHOBHBIX HAIpaBJICHUN BOCHUTATEIHHOU JIEATETLHOCTH, B TOM
YUCJIE B YACTH!

1) TpakaaHCKOTO BOCITUTAHUS:
c(OpPMUPOBAHHOCTh TPAXKIAHCKONH TMO3UIUU OOyYaIoIIerocss Kak AaKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00I1eCTBa;
OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TpaB U OOsI3aHHOCTEH, yBa)K€HHE 3aKOHAW MPABOIOPSIKA;
TOTOBHOCTh K COBMECTHOM TBOPUYECKOW NEATEIBHOCTH TPHU CO3JAaHUH YYEOHBIX MPOEKTOB, PEUICHUU
yueOHBIX ¥ MMO3HABATEIHHBIX 33/1a4, BHITOJIHEHUU OUOIOTHYECKUX IKCIIEPUMEHTOB;
CIOCOOHOCTH OMPENETSATh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHHUIO K SIBICHUSIM COBPEMEHHOW KU3HU U
OOBICHATH €€;
YMEHHUE yUYUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHS JIIOJCH C
pa3HBIMH YOKICHHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMATLHBIM MOJIOKEHHUEM;
TOTOBHOCTh K COTPYIHHUYECTBY B TPOIIECCE COBMECTHOTO BBITTOJIHCHHUSI YUYE€OHBIX, MMO3HABATECIBHBIX U
UCCIIEIOBATETILCKUX 3a/a4, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO OINIOHEHTOB MpPH OOCYXKIECHUU
CIIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO COICPKAHUS;
TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM €ATETbHOCTH;
2) TaTPHOTHYECKOTO BOCITUTAHUS:



3)

4)

6)

7)

c(hOpMUPOBAHHOCTh POCCUHUCKONW TpakITaHCKOW HWACHTUYHOCTH, MAaTPUOTH3MA, YBWKEHHS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoauHON, ropaocTH 3a CBOM Kpai, CBOXO PonuHy, CBOM A3BIK
U KyJIbTYpY, IPOIUIOE U HACTOSIIEE MHOIOHAIIMOHAILHOTO Hapoa Poccuu;

[EHHOCTHOE OTHOILIEHHUE K MPUPOJAHOMY HACIEIUIO U MAMSATHUKAM MPUPOJBI, AOCTHXKeHUsIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTH OIIEHUBATh BKJIA]] POCCUHMCKHUX YYEHBIX B CTAHOBJICHHUE M PA3BUTUE OMOJIOTHH, TOHUMAHUS
3Ha4YeHHs OMOJIOTUH B MTO3HAHUH 3aKOHOB MPUPO/IBI, B )KU3HU YEJIOBEKA U COBPEMEHHOT0 00IECTBa;
uzelHas yoexx 1IEHHOCTh, TOTOBHOCTD K CITY)KEHHUIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTD 3a €T0 CYAbOY;
JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHHE JTYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoja; c(opMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS,
TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLICHHMBATH CUTYallMIO U NMPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYACh Ha MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHHUE YCTOMUYMBOrO OyIyIIEro; OTBETCTBEHHOE OTHOILIEHHE K CBOUM
POIUTENSIM, CO3/IAaHUIO CEMbU HAa OCHOBE

OCO3HAaHHOT'O IPUHATHUS HEHHOCTEN CEMEIHOM )KU3HU B COOTBETCTBUU C TPAaJuLUAMHU HapoaoB Poccuu;
ACTETUYECKOT0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIIEHHWE K MHUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOT'O TBOPYECTBA,
CIopTa, TPYy/Ja, OOIIECTBEHHbBIX OTHOIIECHU;

MOHUMAHUE SMOLMOHAIBHOIO BO3JECUCTBUS JKUBOM TMPUPOABI M €€ I1EHHOCTH; TOTOBHOCTh K
CaMOBBIPKEHUIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMJICHHE MPOSIBIISTH Ka4€CTBAa TBOPUECKOM JTUYHOCTH;

5) ¢wusnueckoro BocnuTanus, GOPMHUPOBAHKS KYJIbTYPhI 30POBbS H SMOIIMOHATIBHOTO OJaronoIyydus:
MOHMMAaHUE U pealn3anus 37J0pOBOro U 0e30macHOro odpasa KU3HH (3I0pOBOE MUTAHHE, COOIIOICHUE
TUTHUEHUYECKUX MTPABHII M HOPM, cOaTaHCUPOBAHHBIN PEXKUM 3aHATUI U OTIBIXA, pETyNIApHas pu3ndeckas
AKTUBHOCTH), OEPEIKHOTO, OTBETCTBEHHOT'OM KOMITIETEHTHOTO OTHOMIECHHUSI K COOCTBEHHOMY (PH3UIECKOMY
U IICUXUYECKOMY 310POBBIO;

MOHUMAHWE IIEHHOCTH TMPAaBWJI HWHIWBUIYAIBHOTO M KOJUJICKTUBHOTO OE€30MAaCHOTO TIOBEJACHHUS B
CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HHU JIIOJIEH;

OCO3HAHME TIOCICJACTBHIA W HEMPHUATUS BPEIHBIX NPUBBIYEK (yIOTPEOJICHUS aJKOTONsI, HAPKOTHUKOB,
KYpEHHUs);

TPYZOBOI'O BOCITUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEILHOCTH TEXHOJOTUYECKON M COIIMAIbHOW HAMPaBIEHHOCTH, CIIOCOOHOCTH
WHULIUAPOBATH, IUIAHUPOBATH U CAMOCTOSITEILHO BBIIMOIHATH TAKYIO J€ATEIbHOCTh;

UHTEpEC K pazIuyHbIM cdepaMm NpodecCHOHATbHOU NeATENbHOCTH, YMEHHUE COBEPIIAaTh OCO3HAHHBIN
BbIOOp Oyaymieit mpodeccHu 1 pealn30BbIBaTh COOCTBEHHBIE KIU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO M cCaMOOOPa30BaHUIO Ha MPOTSKEHUH BCEHl )KU3HH;
3KOJIOTUYECKOT'0 BOCITUTAHUSI:

9KOJIOTHYECKH 11€1ecO00pa3HOe OTHOIIEHHE K NpPHUpOJie KaK HCTOYHHUKY JKM3HU Ha 3emile, OCHOBE €€
CYILIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTHYECKOW KYyJIbTYphl: MPUOOpPETEHHE OIbITA INIAHUPOBAHUS TOCTYIKOB H
OIICHKH UX BO3MOXHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOIIEH CPEIbl;

OCO3HaHUeE I1100aJIbHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U yTel UX pelIeHus;

CIIOCOOHOCTH HCIIONB30BATh MPHOOpETaeMble IPU W3YYCHUU OMOJIOTHH 3HAHUS U YMEHUS MPH PEIICHUU
npo0iieM, CBSA3aHHBIX C pallOHAJIbHBIM MPHUPOJIONOIL30BaHUEM (COOJIIO/IEHNE MpaBUJI TOBEJACHUS B
NpUPOJIE, HANPABICHHBIX HA COXPAHEHUE DPABHOBECUSI B SKOCHUCTEMAaX, OXpPaHy BHUJOB, IKOCHUCTEM,
ouocdepsl);

AKTHUBHOE HEMpUATUE JACUCTBUHM, MNPUHOCAIIMX Bped OKPYKAWOIIEH MPUPOIHON cpeae, yMeHHUe
MPOTHO3UPOBATh HEOIArOMPHUSATHBIE JKOJIOTHYECKHUE TOCIEACTBUS TPEANPUHUMACMBIX JEUCTBUN U
Mpea0TBpalaTh UX;

HaJM4He Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHHS, KOJOTHYECKOW KYJIbTYpPHI, OMBITA JEATEILHOCTH
SKOJIOTUYECKOW  HaIlpaBICHHOCTH, YMEHHUS  PYKOBOJCTBOBATbCS HMMH B MO3HABATEJIbHOM,
KOMMYHUKATUBHONH W COIMAJIBbHOM TIPAKTHUKE, TOTOBHOCTHK YYACTHIO B MIPAKTUUYECKOW NIEATEITHHOCTH
SKOJIOTUYECKOW HAINPaBIEHHOCTH;



8) IEeHHOCTH HAYYHOTO MO3HAHMS:
c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU H
OOIIECTBEHHON MPaKTHUKH, OCHOBAHHOTO Ha JUAjlOre KyJIbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIUKYJIBTYPHOM MHPE;
COBEpIICHCTBOBAHUE SI3bIKOBOM M YHUTATENBCKON KYyJIbTYpPhl KaK CpEJICTBA B3aUMOJCUCTBUS MEXKIY
JIOJbMH U TI03HAHUS MUDA;
MOHMMaHKe creunuku OMOJIOTUM KaK HAyKH, OCO3HaHHUS €€ poiu B (HOPMUPOBAHUH PALIMOHAIBHOTO
HAYYHOTO MBILIUICHUS, CO3JAaHHH IIEIOCTHOTO TPEACTaBIeHUS 00 OKPYKAIOIIEeM MUPE KaK O €INHCTBE
IPUPOJIbI, YelIOBEKa M OO0INeCTBa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pelleHuu MHpodiemM
COXpaHEHHUS MPUPOJTHOTO PABHOBECHS;
yOeKIEHHOCTh B 3HAYUMOCTH OMOJIOTUU JUI COBPEMEHHON LMBUIIM3ALMU: 00ECIICUeHUs] HOBOTO YPOBHS
pa3BUTHS MEIULMHBI, CO3/IaHHE TEPCHEKTUBHBIX OWOTEXHOJIOTUH, CIOCOOHBIX pellaTh PECYpPCHbIC
poOJIeMbl pa3BUTHS YEIIOBEUECTBA, MMOUCKA MyTeH BBIXOJA U3 INI00ATBHBIX HKOJOTHYECKUX MPOOJIeM H
oOecrieueHUs INepexo/la K YCTOWYMBOMY pa3BUTHIO, PAIlMOHAIBHOMY HCIOJIB30BAHUIO IPUPOTHBIX
pecypcoB 1 (GOPMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;
3aMHTEPECOBAHHOCTb B MOJYYEHHHM OHOJOTMYECKHX 3HAHHWI B IIEJIAX IMOBBIIEHUS OOLIEH KYIbTYpBHI,
€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTAaBHOW 4dYacTH (YHKIMOHAIBHOW T'PAaMOTHOCTH
oOyuaromuxcsi, popMupyemMoi mpu U3y4eHUHONOIOTUH;
IIOHMMaHHE CYIIHOCTH METOJOB II03HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
UCIIONIb30BaTh MOJy4yaeMble 3HAHUS [UIsl aHaiuu3a W OOBSCHEHHS SBJICHUN OKPYXAIOIIero MHpa U
IPOUCXOAIINX B HEM U3MEHEHUM, YMEHHE JieJaTh 00OCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX
(GakTOB M HMMEIOIIUXCS JAaHHBIXC LEIbI0 MOMyYEHUs! JOCTOBEPHBIX BHIBOJIOB;
CIOCOOHOCTh CaMOCTOSITEIIEHO UCIIOIB30BATh OMOIOTHYECKUE 3HAHUS JUIS PEIICHUSTPOOIeM B peabHBIX
YKU3HEHHBIX CUTYaIIUsX;
OCO3HAHHWE LEHHOCTU HAyYHOW  JEeATENIbHOCTH, TOTOBHOCTb OCYHIECTBJIATH IPOEKTHYIO U
HCCJIEIOBATEILCKYIO ACSITEbHOCTh MHANBUAYAIBHO U B TPYIIIIE;
FOTOBHOCTh M CIHOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K AKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUI MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH.
MeTtanpeameTHble pe3yinbTaThl
MertamnpeaMeTHbIE pe3ylIbTaThl OCBOEHUS y4eOHOTO mpeamera «BHOoIorus BKIIOYAIOT: 3HAYMMBbIE IS
dbopMHUpPOBaHMSI MUPOBO33PEHUST 00YUIAOIINXCSI MEXKIUCIUIUIMHAPHBIE (MEKIIPEIMETHBIC) 00IIeHAYYHBIC
HOHATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAayyHOM KapTHHBI MHUpPa U CHeUUu(UKY METOJ0B IO3HAHUS,
HCIIOJIb3YEMBIXB €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBJICHUE, ITPOLIECC, CUCTEMA, HAYUHBIN (aKT,
OPUHIUI, THUIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIel0BaHHe, HAON0JIeHHe, H3MEpeHHe,
SKCIIEPUMEHT U JIPYTHX), YHUBEpCaJIbHbIE yueOHbIe NeHCTBUS (IO3HABaTeNbHbIE, KOMMYHUKAaTUBHBIC,
peryisaTuBHbIE), oOecrneuuBaromye GopMUpoBaHUE (DYHKIIMOHAIBHOW TI'PaMOTHOCTH W COLIMAIBHOM
KOMIIETEHIUH oOyuaromuxcs, CIIOCOOHOCTh oOyuarommxcst UCIIOJIb30BATh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS M yHUBEpCAJbHbIe YydyeOHble JEHCTBUS B
IIO3HABATEJIBHON U COLUAIIBHOW IPAKTHKE.
[To3HaBarenbHble yHHUBEpCAJIbHbIE ydeOHbIE AEWCTBUS
ba3oBblie tornueckue AeNCTBUSA:
CaMOCTOSITENIbHO (hOPMYIUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
MCIIOJIb30BaTh NIPU OCBOCHHMM 3HAHMM MPUEMBI JOTMUYECKOTO MBIIUICHUS (aHalIW3a, CHHTE3a, CPAaBHEHMS,
knaccudukaryu, 0000IIEHHs ), PACKPBIBATH CMBICT OMOTOTUYECKUXIIOHATHH (BBIICTATh UX XapaKTepHbIS
MPU3HAKHU, YCTAaHABJIMBATH CBSI3U C IPYTUMU MOHATUSIMHU);
ONpEACNATh LENN JEATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HUX JOCTUKEHHS, COOTHOCUTh
pe3yNbTaThl JESTEIILHOCTH C TOCTABIEHHBIMU LIETSIMU;
UCIIOJIb30BaTh OMOJIOTUYECKHE MTOHATHSA ISl 00bsCHEHHS ()aKTOB U SIBIICHUH )KUBOHIIPUPO/IBI;
CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHAYKTUBHbIE, JENYKTUBHbIE, IO AaHaJOTHUH), BBIABIATH
3aKOHOMEPHOCTH H TMPOTHBOPEUYUST B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH BBHIBOJLI U
3aKJIFOUYEHUS;
IPUMEHATh CXEMHO-MOJEIBHBIE CPEACTBA JUIsl IPEICTABICHUS CYLUIECTBEHHBIX CBA3€M M OTHOLIEHWH B
M3y4aeMbIX OMOJOTHYECKHX 00BEKTaX, @ TAK)KE MPOTUBOPEUMIT pa3HOTO PO/Ia, BBISIBICHHBIX B PA3IMYHBIX
WH(OPMAIMOHHBIX UCTOYHUKAX;



pa3pabarbiBaTh IIJIaH pELICHHUs MpoOJeMbl C Y4ETOM aHaIM3a HUMEIOIIUXCS MaTepHalbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OLIEHUBATh PUCKU
MOCJICACTBUI NCATCIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATh PabOTy B YCJIOBUSAX pEAbHOrO, BUPTYaJbHOIO M KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTHBHOE MBILIICHUE IIPU PELIEHUH KU3HEHHBIX IPOOIIEM.

ba3oBble nccnenoBaTenbcKue qEMCTBUS:

BJIAJI€Th HaBbIKAMM Y4eOHO-UCCIIEI0BATEIbCKON M IPOEKTHON AEATENbHOCTH, HABBIKAMH pa3pelleHMsI
1po0JeM, CHIOCOOHOCTIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMYIIOMCKY METO/I0B PEIIEHUS PAKTUUYECKUX
3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B IO3HAHUS;

UCIIOJIb30BaTh Pa3jM4yHbIC BHJbl AEATENIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro MHTEpIpeTaluy,
npeoOpa3oBaHUI0 W NPUMEHEHHUIO B YYEOHBIX CHTYalUSAX, B TOM YHCIE IIPU CO3/JaHUM YYEOHBIX H
COLMAJIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBINA THII MBIIUICHHS, BIaJTh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATHIMU H
METOAAMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 33Ja4ll B 00pa30BATENBbHON AEATEIHHOCTH M SKU3HEHHBIX
CUTYalUsX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHbBIE CBSI3U U aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUTaTbIUIIOTE3Y €€ PEIICHHUs,
HAXOJUTh apryMEHTbl Ul JI0Ka3aTelIbCTBA CBOMX YTBEP)KICHMIA, 3a/1aBaTh IMapaMeTpbl U KpUTEPUU
pelieHus;

aHaAJIM3UPOBaTh IOJyYEHHBbIE B XOJ€ pEIICHUs 33Jayd pe3yJbTaTbl, KPUTUYECKU OLEHMBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OLICHKY HOBBIM CUTYAILUsIM, OLIECHUBATh IPUOOPETEHHBIHN OIBIT; OCYLECTBIATH LI€JICHAIIPABICHHbIH
IIOMCK IIEpEHOCca CPEJICTB U CIIOCO00B AEUCTBUSI B IPO(PECCHOHATIBHYIO CPELLY;

yYMETh MEPEHOCUTh 3HAHUS B MI03HABATEIbHYIO U MPAKTUYECKYIO 00JIACTU JKU3HEAEATEIbHOCTH;

YMETb HHTErPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JacTe;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEAJaraTh OpUIMHAIbHBIE TOJXObI U PEIIEHUs, CTABUTHIIPOOIEMbI U 3a/1a4H,
JIOTTYCKAIOILUE aJIbTEPHATUBHbBIE PEILICHMUS.

Pabora ¢ nnpopmanmei:

OpUEHTUPOBAThCS B PA3IMYHbIX MCTOYHHMKAX HH(pOpManuu (TEKCTe Y4YeOHOro MocoOusi, Hay4dHO-
HOMYJISIPHOM NUTEpaType, OMOJIOTHYECKUX CIIOBAPSAX U CIIPAaBOYHMKAX,KOMITBIOTEPHBIX 0a3axX JaHHBIX, B
WHurepuere), aHanu3upoBaTh MHPOPMALUIO Pa3IMYHBIX BUJIOB U (OPM NPEACTABICHUS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh MHENTPOTUBOPEUNBOCTD;

bopMyIHUpOBaTh 3amPOCHl M NMPUMEHSTH PaA3IMYHBIE METOABI MPH MOUCKE M OTOOpE OMOJIOTHYECKOM
uHpOpMaLu, HeOOXOAMMOM [T BBINOJIHEHHs Y4eOHBIX 3a/1ay;

npuodperaTh OTIBIT HCIIOJI30BAHUS MH(OPMaLMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEPULICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIB30BAaHUS PA3IIMYHBIX TTOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPAaTh ONTUMANIbHYIO (POPMY IIPECTaBICHUs OMOJIOTHYECKOMMH(pOpPMaIH (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOJIHUIIbI, PUCYHKH U JPYToe);

UCIIOJIb30BaTh HAy4YHBIM S3bIK B KayecTBE CpeJCTBA IMpH paboTe ¢ OHojormueckoi uHpopManuei:
OPUMEHATh XUMUYECKHe, PU3NUYEeCKue U MaTeMaTU4YeCKUe 3HaKU U CUMBOJIBI, (OpMYIIbl, a0OpeBHarTypy,
HOMEHKJIaTypy, UCIIOJIB30BaTh U MPeo0Pa30BbIBATH3HAKOBO-CUMBOIMYECKUE CPEACTBA HATJISIHOCTH;
BJIaJICTh HABBIKAMH PACIIO3HABAHUSA M 3AILUTHI MH(OpMAIMU, HH(OPMAIIMOHHON 0€3011acCHOCTH JTUYHOCTH.
KomMmyHuKaTHBHBIE yHUBEpCajbHbIE Y4eOHbIE IEHCTBUSA

OOmuieHue:

OCYIIECTBIISITh KOMMYHHUKAIlMM BO BceX cdepax KHU3HM, aKTUBHO Y4YacTBOBaTh B JlMajore WU
JMCKYCCHM TI0 CYIIECTBY OOCY»KAaeMoi TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKIECHUS
OTHOCHUTEJIbHO BBINIOJHEHUS MpeajaraeMoil 3aaauu,

YUUTBIBaTh UHTEPECHI M COINIACOBAHHOCTH MO3UIMH JPYTUX YYACTHUKOB IUAJIOra WU AUCKYCCUN);
pacno3HaBaTh HeBepOalbHbIE CpEACTBAa OOIIEHMs, IMOHMMAaThb 3HAYEHHE COLMAIbHBIX 3HAKOB,
NPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYallMi, yMeTb CMsr4aTth KOH(DIUKTBI M BECTH
MEPETOBOPHI;



BJIQJIETh PA3IMYHBIMHU CIOCOOAMU OOIIEHUS U B3aUMOJEHCTBUS, MOHUMATh HAMEPEHUS APYTUX JIOACH,
MPOSIBIISATE  YBAXUTEILHOE OTHOIICHHE K COOECeIHUKY MB KOPPEKTHOHU (opme hopMynupoBaTh CBOU
BO3PaKEHUS;

pa3BEPHYTO U JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAaHUEM S3bIKOBBIXCPEICTB.

CoBMecTHas IeSTEIbHOCTD:

NOHUMAaTh W HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHIAMBHIYaIbHOH pabOTHI IPU pEIICHUH
Ouosloruueckoil  MmpoOjeMbl, O0OOCHOBBIBATH HEOOXOAMMOCTh IMPUMEHEHHsI TPYIIOBBIX  (Hopm
B3aMMOJEHCTBYS IPU PELICHUH YYEOHOH 3a1auu;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX JCUCTBUN € Yy4ETOM OOLIMX HMHTEPECOBU BO3MOKHOCTEH
KaXKI0T0 WieHa KOJIJICKTHBA,;

OPUHUMATH 1T COBMECTHOW JIEATENIbHOCTH, OPraHM30BBIBATH M KOOPIUHHPOBATH ACUCTBHS MO €€
JIOCTUKEHUIO: COCTABJIATh IUIaH JICHCTBHM, paclipelesTh POl ¢ Y4ETOMMHEHUN Y4aCTHUKOB, 00CYXAaTh
pe3yabTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAauyeCTBO CBOETO BKJIaJa W KaXKIOrO0 YYacCTHHKA KOMAaHIbl B OOIIMI pe3yibTaTr Io
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE MPOEKTHI, OIICHUBATh MJIEU C MO3ULUK HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTHUYECKON
3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE MTOBEACHHUE B PA3IUYHBIX CUTYAIHSIX, TPOSBISATH TBOPUECTBO
¥ BOOOpakeHHe, OBITh MHUIINATHBHBIM.

PerynsTuBHble yHHBepcalabHble y4eOHbIC NEHCTBUS

Camoopranusanus:

UCIIONIb30BaTh OMOJIOTUYECKHE 3HAHMS [UIsl BBIABICHUS NPOOJIEM U HMX PELICHUSB JKU3HEHHBIX U
y4€OHBIX CUTYaIUsIX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHUU 1I€JIeBbIE U CMBICIOBBIE YCTAHOBKH BCBOUX JCWCTBUAX U
MOCTYIKAaX 110 OTHOIICHHUIO K )KUBOH MPHUPOJIE, CBOEMY 3/I0POBBIO M 3J0POBBIO OKPYKAIOIINX;
CaMOCTOSITENIbHO OCYIIECTBIIATH IO3HABATENBbHYIO JEATEIbHOCTh, BBISABIATH MPOOJIEMBbI, CTaBUTh W
(dopMyHpoBaTh COOCTBEHHBIC 3a7]a4i B 00pa30BaTEIbHON IEATEILHOCTH U KU3HEHHBIX CUTYalUsX;
CaMOCTOSITENIbHO COCTAaBIISThH IUIAH PEHICHUS MPOOJIEMbI C YyU4ETOM MMEIOIIUXCIPECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM;

pacmmpsATh paMK1 y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHN;

JienaTb OCO3HAHHBIM BBIOOpP, apryMEHTHUpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh3a PEIICHUE;
OLIEHUBATh NPUOOPETEHHBII OMBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM JpYIUIMHM B pasHbIX OOJIACTAX 3HAHUH,
MTOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIM YPOBEHB.

CaMOKOHTpOJIB:

JIaBaTh OIICHKY HOBBIM CHTYAIMsIM, BHOCHTH KOPPEKTHUBBHI B JEATEIBHOCTH, OIICHWBATh COOTBETCTBHE
pe3yIbTAaTOB LENSAM;

BJIAJIETh HABBIKAMH I[IO3HABATENBHON peQIeKCMM KaKk OCO3HAHHMS COBEPIIAEMBIX NEHCTBHU W
MBICIIUTENBHBIX IPOLIECCOB, UX PE3YIHTATOB U OCHOBAHUH, HCIIOIB30BATh MPUEMBI peIIEeKCUN [T OLICHKH
CHUTYyaIll{, BBIOOpA BEPHOTO PEIICHHS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO UX CHWKEHHIO;IPUHUMATh MOTHUBBI U
apTyYMEHTHI IPYTUX TP aHAJIH3€ Pe3yIbTaTOB S TETHHOCTH.

[TpunsaTtue ceds u 1pyrux:

pUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKH U IOCTOWHCTBA,

MPUHUMATH MOTHBBI M ApTYMEHTHI IPYTHX IPU aHATIN3E PE3YJIbTATOB IeATEeILHOCTH;TPU3HABATH CBOE MIPABO
Y TIPaBO JIPYTUX Ha OLINOKHU;

pa3BUBATh CIOCOOHOCTH MOHMUMATh MHP € MIO3UIUH APYTOrO YEIOBEKA.

[TpeameTHBIC pe3yNbTaThI

[Ipenmernbie pe3ynabTaTthl ocBoeHus: nporpamMbl COO 1o Ouosioruu Ha 6a30BOM YpOBHE BKIIIOYAIOT
cnenuduyeckue st yaeOHOTO mpenMeTa «buonorusy HaydHbIE 3HAHHUS,  yYMEHHUS W CIOCOOBI
NeHCTBUH MO  OCBOGHMIO,  HMHTEPIIPETALH U MPeoOpa3oBaHUIO 3HAHUHM, BUIBI IEATEIBHOCTH I10
MIOJTYYCHUI0 HOBOTO 3HAHWS W NMPHUMEHEHHWIO 3HAHWH B Pa3IMYHBIX YUEOHBIX CHTYyallUsX, a TaKKe B



pEeabHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme npeaMeTHble pe3yiabTaThl
MPEJICTABJICHBI 110 TOAaM OOYUYCHHSI.

[TpenmeTHBIE pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorus» B 10 kiacce TOMKHBI OTpaKaTh:
c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUSECTCCTBCHHBIX HAYK, B
(dbopMUPOBaHUN COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa M HAay4dHOTO MHPOBO33PEHUS, O
BKJIAJIC POCCUHCKHUX M 3apyOCKHBIX YUEHBIX- OMOJIOTOB B pPa3BUTHE OWONOTUH, (DYHKIHOHAILHOMN
IPaMOTHOCTH  YeJIOBEKa Ui PeIlIeHUs KU3HEHHBIX 3aa4;

YMEHHE PACKpBIBaTh COJEpKaHWE OMOJIOTMYECKUX TEPMHHOB M TIOHATUMN: JKU3HB, KIIETKA, OPTaHU3M,
MeTabonnu3M (0OMEH BEIIEeCTB M IpEBpallleHUE IHEPruu), TOMEeocTa3 (CaMOpPErysslus), ypOBHEBas
OpraHMu3aIMs )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PEPOIYKIIHSI ), HACIEACTBEHHOCTh, N3MEHYUBOCTb,
pPOCT U pa3BUTHE;

YMEHHE U3JaraTb OMoJ0orndeckue Teopuu (KJIeToYHas, XpOMOCOMHAs, MyTal[MOHHAs, [IEHTpajibHas 1orMa
MOJIEKYJISIpHOUW Ouonorun), 3akoHsl (I'. Menpgens, T. Moprana, H.I1. BaBunoBa) u ydenus (0 meHTpax
MHOT000pa3us U MPOUCXOKACHUS KyIbTypHbIX pacrenuit H.M. BaBunoa), ompenensts rpaHULbl HX
MPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BJIAJEeTh METOJAAMHM HAYYHOIO T[IO3HAaHHWA B OHOJOTMHU: HAOIIOJACHHEU ONHCAHUE KUBBIX
CUCTEM, TIPOIIECCOB U SIBJICHWW, OpraHu3almvs U MPOBEICHUE OHOJOTUYCCKOTO JKCIICPUMCHTA,
BBI/IBIDKEHUE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTU MEX]y HCCIEIyeMbIMU BEIMYMHAMH, OOBSICHEHUE
MOJTYYEHHBIX PE3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TOHSTHW, TEOPUW M 3aKOHOB, YMCHHE JCNaTh
BBIBOJIbI HA OCHOBAHUU TMOJyUYEHHBIX PE3YyIbTATOB;

YMECHHE BBIICIATh  CYINIECTBEHHBIC  TPHU3HAKH  BHUPYCOB,  KIETOK  IMPOKAPUOTH IYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MIPOIECCOB: OOMEHa BEIIEeCTB U
MPEBpAICHHS SJHEPTHH B KJIETKE, (OTOCHHTE3a, INIACTHYECKOTO M JHEPreTHYeckoro  OOMEHa,
XEMOCHHTE3a, MHUTO3a, Mei03a, OIUIOAOTBOPEHHUS, Pa3MHOKEHHUS, WHIUBUAYAIbHOTO Pa3BUTUA
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSTH MOJyYeHHBIC 3HAHUS U OObSICHEHUS OMOJIOTMYECKUX MPOIECCOB U ABICHUH, IS
NPHUHSITHS TPAKTHYECKUX PEIICHU B MOBCEIHEBHOM KU3HU C LEIBI0 00ecIiedeHUs 0€30ITaCHOCTH CBOETO
3JI0pPOBBS U 3JI0POBBSI OKPYKAIOIIUX JIFOJIEH,CO0I0IEHUSI HOPM IPaMOTHOTO MOBEACHUS B OKpYXKarolen
MPHUPOJHON cpejie,TOHMMaHNe HEOOXOMMOCTH MCIIOJIb30BAHUS JOCTH)KCHUN COBPEMEHHON OMOJIOTHH U
OMOTEXHOJIOTHH JIJIsl palliOHATLHOTO MPUPOAONOIB30BAHNUS;

YMEHHE peIIaTh 3JIEMEHTapHbIC TeHETHUYECKHWE 3aJaud Ha MOHO- W JIMTHOPUIHOE CKPEIIMBAaHHE,
CIIETUIGHHOE HACJeOBaHHe, COCTaBJIATh CXEMbl MOHOTHOPHIHOTO CKPEUIUBAHUS IS MpeacKa3aHUs
HACJICJIOBAHMSI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOIHATH J1a00paTOpHbIE U MPaKTUYECKHe padoThl, COOII0IATh MTPaBHIIa MPU paboTe ¢ yueOHBIM
1 1a00paTOpHBIM 000PYIOBAaHUEM;

YMEHHE KPUTHYECKH OILIEHWBAaTh M HWHTEPIPETUPOBATh WHGOPMAIIMIO OHUOJIOTMYECKOTO COAEp KaHUS,
BKITIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3IMIHBIX HCTOYHHKOB (CpeJICTBA MAacCOBOW MH(OPMAIIHH,
HAyYHO-TIOMYJISIPHBIE MaTepuaibl), ITHUYECKHUE AaCMeKThl COBPEMEHHBIX HCCIEeIOBaHUN B OWOJIOTHH,
MeMIMHE, OMOTEXHOJIOTHH,

YMEHHE CO037]aBaTh COOCTBEHHBIE NHCHbMEHHBIE M YCTHBIE COOOIIEHUs, 0000IIass OHOIOrHYECKYIO
UHGOPMAITHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HMCIIOJIh30BATh MOHATHHHBIN armapar OMOJIOTHH.
[IpenmeTHble  pe3ynbTaThl  OCBOE€HUA  yueOHoro mpeamera «buomorus» B 11 kimacce qOMKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUSIECTECTBEHHBIX HAYK, B
(bOpMUPOBAHUH COBPEMEHHOW E€CTECTBCHHO-HAYYHOW KapTHHBI MHpa M HAYYHOTO MHPOBO33pPEHUS, O
BKJIaJIe POCCUHCKHUX U 3apyOEKHBIX YUEHBIX- OMOJIOTOB B pPa3BUTHE OHONOTUH, (PYHKIHOHAIBLHOMI
TPaMOTHOCTH  YeJIOBEKa IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJACpKAHHE OMOJIOTHYECKUX TEPMHUHOB U MOHSATHI: BUM, MOMYJSIHS, TeHODOHI,
OBOJIONMS,  JBWKYyIMHE  Cuibl  ((pakTOpbl)  SBOJIONHMH,  MPHUCIOCOOJIEHHOCTh  OPraHU3MOB,
BUJI000pa3oBaHue, SKOJIOTHUECKHE (PaKTOPHI,IKOCUCTEMA, IPOAYIIEHThI, KOHCYMEHTHI, PEIYIICHTHI, LIETH
MATaHUS, YKOJIOTHYECKast MUpaMuia, OnoreoreHos3, ouocdepa;

YMEHHE W3llarath Ouoiiorndeckue Teopun (dBomronnoHHast Teopus Y. JlapBuHa, CHHTETHYECKAs TEOpUs
SBOJIIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposbiimeBorocxoactea K.M. bapa, depemoBaHusi TIaBHBIX



HampaBieHudd u myrteid odBomonuu A.H. CesepmoBa, yuenumss o Omochepe B.M. Bepnaackoro),
OTIPENENIATh TPAHMIIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIAQJIETh METOJaMH HAYYHOTO TIO3HAHUS B OHOJIOTUW: HAOIIOJCHHEU OMHCAHUE KUBBIX
CUCTEM, TIPOIIECCOB U SIBJICHWW, OpraHu3alus M MPOBEICHUE OHOJIOTUYECKOTO JKCIICPUMEHTA,
BBIJIBUKCHUE THUIOTE3bI, BBISBICHUE 3aBHCHUMOCTH MEXIY HCCICAYEMBIMH BEIUYMHAMH, OOBSICHEHUE
MOJTyYEHHBIX PE3yJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TOHSTHUN, TEOPUUM M 3aKOHOB, YMCHHE JCNaTh
BBIBOIbl HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICISTh CYINIECTBEHHBIC MPU3HAKH CTPOCHHS OMOJOTHYECKHX OOBEKTOB: BHUJIOB, TOIMYJISIIHA,
NPOJYIICHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHMOTEOIICHO30B M 3KOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB:
HACJIC/ICTBEHHOH HM3MEHYMBOCTH, E€CTECTBEHHOTO OTOOpa, BHUA000Pa30BaHMS, MPHCIIOCOOICHHOCTH
OpPTaHU3MOB, ICUCTBHUS KOJIOTHIECKUX ()aKTOPOB HA OpraHU3MBI, IEPEHOCA BEHIECTB U TIOTOKA YHEPTHH B
9KOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH B YKOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOpPOTa BEIIECTB U
OMOreOXMMHUYECKHX ITUKIIOB B Orocdepe;

YMEHUE TPUMEHSTH MOJy4YSHHbBIC 3HAHUS JUIsl OOBICHEHHsI OMOJIOTHYECKUX IMPOIECCOB U SIBICHUH, IS
NPUHSITHS TPAKTHYECKUX PEIICHUH B TIOBCETHEBHOM XKU3HU C LEIbI0 00ecriedeHrs 06€30IaCHOCTH CBOETO
3JI0POBBS U 3JI0OPOBbSI OKPYKAIOIINX JIFOACH,COOI0ICHUST HOPM TPAMOTHOTO TIOBEJICHHS B OKPY)KAOIICH
MPHUPOJHOMN Cpelie, TOHUMAaHHe HEOOXOIMMOCTH HCITOJIb30BAHUS JTOCTHIKEHUH COBPEMEHHOW OMOJIOTHHU
JUIIPAIIMOHAIILHOTO IIPUPOJIOTIONB30BaHUS;

YMEHHE PeliaTh dJIEMEHTapHBIC OMOJIOTHYECKUE 3a1a9H, COCTABIIATH CXEMBI IIEPEHOCA BENICCTB U SHEPTUU
B AKOCHCTeMax (IeTH MTUTaHu);

YMEHHE BBITIOTHATH Ja00paTOPHBIC U MPaKTHIECKUE PabOThI, COOII0IATH ITPAaBHIIA TIPU padoTe ¢ y4eOHBIM
U J1a00OpaTOPHBIM 00OPYOBAHUEM;

YMECHHE KPUTHYCCKH OIICHWBATh W HWHTEPIPETHPOBATH WH(POPMAIIUIO OHMOJIOTHYECKOTO COJCPIKAHMUS,
BKITIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS M3 Pa3JIMUYHBIX UCTOYHUKOB (CpPEICTBA MAacCOBON MH(OpMAIU,
HAy4YHO-TIOMYJISIPHBIE ~ MaTepHalibl), pacCMaTpuBaTh  IJIOOAIBHBIE  DKOJIOTHMYECKHUE  MPOOIEMBI
COBPEMEHHOCTH, OPMHUPOBATHIIO OTHOLICHHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHE CO037aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas OHOJOTHYECKYIO
UH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BATh MOHATHUIHBIN armapaTt OUOJIOTHH.

TemaTn4eckoe MJIAHMPOBAHME C YKa3aHHEM KOJHMYECTBA AKAJAEMHYECKHX 4acOB, OTBOAMMBIX HA
OCBOEHMe Ka:K10#l TeMbl y4eOHOro npeamera «bnosiorus» U Bo3MOKHOCTH MCIIOJIb30BAaHUS 110 ITOM
TeMe JJeKTPOHHBbIX (OM(POBBIX) 00pa3oBaTeJbHBIX PeCypcoB, SBJISIOIIUXCHA y4eOHO-
MeTOAUYeCKHMHU MaTepUaJIaMM, HCII0Jb3yeMbIMH JJI51 00yUeHHUs U BOCIIMTAHUA PAa3JMYHBIX IPYyNI
N0JIb30BaTeJIeH, NPEACTABJICHHBIMH B JJIEKTPOHHOM (DM(pPOBOM) BHIEC M pPeaTu3yIOIIUMHU
auaakTuyeckue Bo3moxkHoctu UKT, cogepixanue KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 00
o0pa3oBaHuM.

Hcnonp30BaHue 10 9TON TEME
ANEKTPOHHBIX (LU(POBBHIX)
00pa30BaTeNbHBIX PECYPCOB,

NeNe HaunmeHnoBaHMe pa3je/ioB U TeM SBJIAIOIIUXCS y4eOHO-
n/n METOANYECKUMU MaTepUalaMH,
Koa- | ucnonb3yeMbIMH JUIs1 O0yUYEeHHS
BO Y BOCIIUTAHUs Pa3InYHbIX

YacoB | TPYIII MOJb30BATENEH,
IIPEJICTaBICHHBIMU B
ANEKTPOHHOM (LIUPPOBOM)
BUJIE U pEANIN3YIOLIUMH
JUIAKTHYCCKHUE BO3ZMOXHOCTHU
KT

1 Tema «buoJiorusi Kak HayKa» 2




Ypoxk Nel. buosiorusi B cucreme HayK.
buonorus kak Hayka. CBsi3u Ouosoruu ¢
00LIECTBEHHBIMU, TEXHUUYECKUMHU U APYTUMU
€CTEeCTBEHHBIMH HayKaMmH, (puinocopueii,
peuruein, 3TUKOM, ICTETUKON U paBoM. Poib
Ouonoruu B pOPMUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTuHbI Mupa. Cucrema
OMOJOrM4YECKUXHAYK.

Hemoncmpayuu:

IHopmpemuwi: Y. lapBun, I'. Mennens, H. K.
Konwnos, I. Yorcon u @. Kpuk.Tabauyst u
cxemol: «MeTobl TO3HAHUS )KUBOU TTPUPOIBD)

but6mmoreka [IOK
https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a

Ypoxk Ne2. CraproBasi padora.

MeToabl MO3HAHUS KMBOH NPUPObI.
Mertozas! TO3HAHUS )KUBOU IIPUPOJIBI
(HaOnroieHue, SKCIEePUMEHT, OMKCaHue,
u3MepeHue, Kiaccupukanmys, MOACITUPOBAHNE,
CTaTUCTUYECKass 00pabOoTKa JaHHBIX).
Hemoncmpayuu:

Tabnuyst u cxemol.: «MeTOIBITIO3HAHKS JKUBOI
TIPUPOIBI.

Jlabopamopuvie u npakmuueckue epadomol:
[TpakTrueckas padora Ne 1.

«cnonp30BaHue pa3IMUHbIX METOI0B MIPU
M3y4EHUU OMOJIOTHYECKUX OOBEKTOBY

bubnunorexa LIOK
https://m.edso0.ru/863e6122

Tema «KuBble CHCTeMbI U UX OPTaHU3ALAA»

Ypoxk Ne3. buosiornueckue cCMCTeMbl,
npouecchbl M UX H3y4YeHHe.

JKuBble cuctembl (OMOCHCTEMBI) KaK MPEAMET
u3ydeHus: onosnoruu. OTINYUE )KUBBIX CUCTEM OT
HeopraHuyeckoil nmpupoasl. CBoiicTBa OnocucreM
U UX pazHooOpasue.

YpoBHU OpraHu3anuu OHOCUCTEM:
MOJIEKYJISIPHBIN, OPTaHOHUIHO-KJIETOYHBIM,
OpraHU3MEHHBIN,TOMYISIIITUOHHO-BUI0BOH,
9KOCUCTEMHBIH (OMO-T€0LIEHOTUUECKUI),
O61OChEepHBIH.

Hayxu, nzyuatromire 6M0CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpraHU3aIiHu.

Hemoncmpayuu:

Tabnauywl u cxemvi: «OCHOBHBIE TPU3HAKH
JKU3HUY, «Y pPOBHHU OpPraHHU3aluN KUBOU
PUPOIBIY.

Mopens monexkynsl JIHK.

bubmuorexa [JOK
https://m.edso0.ru/863e6564

Tema «XMMHYECKHUH COCTAB U CTPOCHHE
KJIETKN»

Ypoxk Ned. Xumuueckuii cocraB KieTku. Boga
U MHUHepPaJIbHbIE COJIM.

XHUMHYECKHUH cOCTaB KIETKH. XUMHUYECKHE
3JIEMEHTBI: MAKPOAJIEMEHTHI, MUKPOAJIEMEHTHI.

bubmuorexa [{OK
https://m.edso0.ru/863e674e



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

Bona 1 MuHepasibHbIE BENIECTBA.

OYHKIUU BOJbI U MUHEPAJIbHBIX BEIIECTB B
KJIETKE.

[Tonnepxanrue OCMOTHYECKOTO OaaHca.

Hemoncmpayuu:

Juaepammol:

«Pacripefenenue XMMHUYECKUX DJIEMEHTOB B
HEXUBOU IIPUPOAECY, «Pacnpenenenue
XUMHYECKHUX

AJIEMEHTOB B KMBOU IIPUPOACH.

Tabnuywl u cxemvi:

«[lepuoanueckas Tabmuma XUMHAYECKHX
3JIEMEHTOBY,

«CTpoeHHE MOJIEKYJIbl BOIBD»

Ypok NeS. beakn. CoctaB u cTpoeHue 0eJIKoOB.
benku. CocTaB u cTpoeHre OEIKOB.
AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3ameHnMEbIe 1 3aMEHUMbBIE aMHUHOKHUCIIOTHI.
AMUHOKHUCIOTHBINA COCTaB. Y POBHU CTPYKTYPHI
0eJIKOBOM MOJIEKYJIbl (IEpBUYHASI, BTOPUYHAs,
TpeTUYHAs U YETBEPTUYHAS CTPYKTYpA).
XUMHYECKUE CBOMCTBA OEIKOB.
buonornueckue GyHKIMH OEIKOB.
Hemoncmpayuu:

Tabauyst u cxemol: «CTpOCHUE MOJICKYIIBI
Oenkay.

Obopyodosanue: CBETOBOI MUKPOCKOII,
MUKPOTIpErapaThbl

but6mmoreka [IOK
https://m.edso00.ru/863e6b72

Ypoxk Ne6. @epmeHTHI - 0M010THYECKHEe
KaTaJIn3aTopshl.

depMeHThI — OMOJIOTMUECKUEKATATN3aTOPbI.
Crtpoenue epMeHTa: aKTUBHBIH LIEHTD,
cyocTpaTHas cneuuUIHOCTb.
KodepmenTs. Buramunsi.

Otnuuns pepMEeHTOB OT HEOPTaHUYECKUX
KaTaJIn3aTOPOB.

Hemoncmpayuu:

Tabauywvl u cxemvi: «CTpoeHHEhHEpMEHTAY.
Obopyoosanue: 000pynOBaHUE Ul MPOBEACHUS
HaOJII0IeHN I, I3MEPEHHIA, IKCTIEPIMEHTOB.
Jlabopamopnuie u npaxmuueckue paoomul:
JlaGopaTtopHnas pabora Ne 1. «M3yuenue
KaTaJIMTHYECKOM aKTUBHOCTU ()epMEHTOB (Ha
IpUMepe aMIJIa3bl

WM KaTajas3bl)»

bubmuorexa [IOK
https://m.eds00.ru/863e6b72

Ypok Ne7. Yraesoabl. JIunuabl.

VYrneBoabl: MOHOCaxapuabl (TTI0K03a, pub03a 1
ne30Kkcupr003a), nucaxapuasi(caxaposa,
JAKTO3a) U MoJMcaxapuabl (Kpaxmai, TITUKOTeH,
[EJUTIONI032).

Buonornueckue GyHkImMu yrieBoaoB.JIunuas:
TPUTIULEPUbl, GOCPOTUIUABI, CTEPOUIBI.
I'uapodunsHO-THAPO(YOOHBIE CBONCTBA.
bronornveckne QyHKIINHU JTUTHIIOB.

but6mmoreka [IOK
https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

CpaBHEHHE YIJIEBOIOB, OCIKOB U JIMIMUIOB KaK
HUCTOYHUKOB DHEPTHH.

Hemoncmpayuu:

Tabnuywl u cxemovl.: «YTAEBOIBY, «JIUTTHABIY.
Obopyoosanue: 000pyIOBaHKE VIS IPOBEICHUS
HaOJII0JICHUH, U3MEPEHUH, IKCIIEPUMEHTOB.

Ypok Ne8. HykiienHoBblie KucaoTbl. ATD.
Hyxkneunossie kucnorst: JJHKu PHK.
HyxkneoTuabl — MOHOMEpHI HYKJIEHHOBBIX
kucnot. Ctpoenue u pynknun JJHK. Ctpoenue u
byaxkuunPHK. AT®: crpoenue u GyHKINH.
Hemoncmpayuu:

Topmpemeur: JIx. Yorcon, @. Kpuk,M. Yuikunc,
P. ®pankiun.

Tabnuywl u cxemol:

Hyxkneunossie kucnotel; JJHK», «buocunres
oenka», «Ctpoenuemonekyinsl ATDy.
Obopyodosanue:

CBETOBOM MUKPOCKOIL,MUKPOMpEnapaThl

but6mmoreka [IOK
https://m.edso0.ru/863e6d5c

Ypoxk Ne9. Uctopusi 1 MeTObI U3yUeHUsI
kjaeTkn. Kiierounasi reopusi.

[{uTosorust — HayKa O KJIETKE.

Kierounas teopust — npumep
B3aUMOJEHCTBUS naell U (akTOBB HAYYHOM
MO3HAHUH.

Meroas! nuzydenus kietku,/emoncmpayuu:
Ilopmpemeui: A. JleBenryk, P. I'yk,

T. llIBann, M. lIneinen, K. bap, P. Bupxos.
Obopyoosanue:

CBETOBOW MUKPOCKOII, MUKpPOTIpEnapaThbl
pPacTUTEIBHBIX,

KUBOTHBIX U OaKTEPUATBHBIX KJIETOK; PUCYHKHU C
MUKpopoTOorpadgusMu KIeToK, MOJTy4YeHHbIE C
IIOMOIIBIO CBETOBOTO U 3JIEKTPOHHOTO
MHUKpOCKOIIa

bubmnoreka IIOK
https://m.edso0.ru/863e6e88

Ypoxk Nel0. Kierka kak nejiocTHasi ;KuBast
cucremMa.

Knetka xak nenocrtHas xuBas cuctema.OO01iue
MPU3HAKYU KJIETOK: 3aMKHYTasi HapyXHas
MeMOpana, mosiekyinbl JJHK kak renernueckmii
ammapar, cucreMa CuHTe3a Oenka. TUIbI KIIEeTOK:
AYKapuOTHUYECKas U MPOKapUOTHYECKasl.
OCOOEHHOCTH CTPOEHUS MPOKAPUOTUIECKON
KJIETKH.

Knerounas crenka 6akrepuii. CTpoeHue
3YKAPUOTHYECKOHN KJIETKA. OCHOBHBIE OTIIMYHUS
PaCTUTENBHOM, dKUBOTHOM U TPUOHON KIIETKH.
[ToBepXHOCTHBIE CTPYKTYPHI — KJIETOUYHASI CTCHKA,
rIUKoKanuke, ux Gyakuuu. [Tnazmarnyeckas
MeMOpaHa, ee CBOMCTBA M (PyHKITUH.
Hemoncmpayuu:

Ilopmpemeui: A. JleBenryk, P. I'yk, T. llIBann, M.
[netinen, K. bap, P. Bupxos.

Tabauywl u cxemwvl: «CTpOCHHUE YYKAPUOTHIECKOM

bu6anoreka LIOK
https://m.edsoo0.ru/863e6ff0

https://m.edso0.ru/863e716c¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

KJIETKW», «CTPOCHUEKUBOTHON KIIETKW,
«CTpoeHHe pacTUTENbHOU KIETKW», «CTpoeHne
MPOKAPUOTUYECKON KIIETKH.

Obopyoosanue:

CBETOBOW MUKPOCKOII, MUKPOTIpEnapaThbl
PaCTUTENBHBIX, )KUBOTHBIX M OaKTEpUATbHBIX
KJIETOK.

Ypok Nell. CtpoeHune 3yKapHMOTHYeCKOMH
KJIETKH.

[MuTonna3zma u ee opraHouipl. OqHOMEMOpPaHHbIE
opranou bl Kinetku:I11C, anmapat ['onbxu,
JIN30COMBI.

[ToryaBTOHOMHBIE OPTaHOUIbI KJIETKU:
MUTOXOHJIPUH, TJIACTHU/IBI.

[TpoucxoxaeHne MUTOXOHIPUIA UITJIACTH/I.
Buael miactun.

HememOpanHbie opraHoubl KIETKH:puOOCOMBI,
KJIETOYHBIN IIEHTpP, IEHTPHUOJIHU, PECHUUKH,
KIyTUKUA. DYHKIIMH OPraHOMIOB KJIETKH.
Bxurouenus.

SAnpo — perynsatopHslil eHTp Ki1eTkH.CTpoeHue
a1pa: siaepHas 000J104Ka, KapuoIuiasma,
XPOMAaTHH, SAPBIIIKO.

XpomocoMBl. TpaHCIIOPT BELIECTBB KIIETKE.
Hemoncmpayuu:

Tlopmpemui: A. JleBenryk, P. I'yk, T. lllBann, M.
[neitnen, K. bap, P. Bupxos.

Tabauysr u cxemol: «CTpoeHue
JYKapUOTHYECKON KIETKU», «CTpoeHHe
YKUBOTHOM KJIETKN», «CTPOCHHUE PACTUTEIHHOMN
KIeTKN», «CTpoeHne NpoKapuOTHYECKOU
KIIETKI»,

«Ctpoenue a1pa kinetkmw». Obopyodosanue:
CBETOBOW MUKPOCKOIL,MUKpPOIpEnaparhbl
pPacTUTENbHBIX U

YKUBOTHBIX KJIETOK.

Jlabopamopuvie u npakmuueckuepadomol:
JlaboparopHuas padota Ne 2. «M3yuenue
CTPOEHMSI KJIETOK PACTEHUH, )KUBOTHBIX U
OaxTepuii 0] MUKPOCKOIIOM Ha FOTOBBIX
MHUKpOIIpENnaparax U MX ONHCAHUE)

bubnunoreka LIOK
https://m.eds00.ru/863e766¢

Tema «Ku3zHeneaTeJIbHOCTH KJICTKH

Ypoxk Nel2. O6men BemectB. [lnacTuueckuii
o0MeH.

OOMeH BelIeCTB, U METa00IU3M.
Accumusnus (TutacTu4eckuii oOMeH )u
JUCCUMUIIALIUSA (HEpreTuYeckuii oOMeH) — JiBe
CTOPOHBI €TUHOTO

nporiecca  Mmerabonmusma.  Poinb  3aKOHOB
COXpaHEHHMs BEUIeCTBa U SHEPIrUU B MOHUMaHUU
MeTaboIM3Ma. Tunbr  oOmeHa BELIECTB:
aBTOTpoQHBIH U rereporpodHbidi.  Pomb
(depMeHTOB B OOMEHE BEIECTB U IpPEBpallleHHH
SHEPTUU B KIIETKE.

bubmuorexa [{OK
https://m.edso0.ru/863e7c98



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

Ypok Nel3. @orocunTe3. XeMOCHHTE3.
®otocunTe3. CBeTOBast U TeMHOBasI (Pa3bl
dbotocunTe3a. Peaknuu poTocunTe3a.
OddexTuBHOCT PoTOCHHTE3a. 3HAUCHUE
dorocuHTe3a A KU3HU HA 3emIie. BriusHue
YCIIOBHH Cpeibl Ha (POTOCHHTE3 M CIIOCOOBI
MOBBIIICHUSIETO MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHuil.

XemocuHTe3. XeMOCHHTE3UPYIOIIHe OaKTepHH.
3HaueHUEe XEMOCUHTE3a ISl )KU3HU Ha 3eMiIe.
Hemoncmpayuu:

Ilopmpemui: K. A. Tumupsizes.

Tabauywvl u cxemwvl: «XIJIOPOILIACTY,
«DOTOCUHTE3»

but6mmoreka [IOK
https://m.edsoo0.ru/863e7aae

Ypok Nel4. Jneprerudeckuii 00MeH.
OHeprerudeckuil oOMeH B kieTke. Pacieruienne
BEILECTB, BBIACICHUE UAKKyMYJIUPOBaHUE
SHEPTUU B KJIETKE. JTaIlbl SHEPTETUIECKOTO
oOMeHa.

I'mukonus. bpoxeHue u ero BUJbI.

Kucnoponnoe oxkucieHue, WIH  KIETOYHOE
neixanue. OxuciautensHoe GocHOopIIHPOBAHHE.
O} PeKTUBHOCTHIHEPTETUYECKOTO OOMEHA.
Hemoncmpayuu:

Tabnuywl u cxemwvl: «TUTIBI TATAHUSY,
«MeTtabonuzm», « MUTOXOHIPHUSY,
«OHepreTHuecKuii 0OMeH»

but6mmoreka [IOK
https://m.edso0.ru/863e7dc4

Ypok NelS. Buocunres GeJika.

Peaknuu MatpuuHoro cuuresa. I'enernueckas
uHpopmanusa n JJHK.Peanuzanuus renernyeckoit
uH(pOpPMAIIUU B KJIETKE.

I'eneTnmueckuii KOJ M €ro CBOMCTBA.
Tpanckpunuus — marpuusbiil cuate3 PHK.
Tpancnsmus — OnocuHTe3 OeKa. Tarnbl
Tpancisinuu. KogupoBanue aMuHOKUCIOT. Poiib
pubocom B OMocuHTE3E OEmKa.
Hemoncmpayuu:

Ilopmpemuvi: H.K. Konb1os.

Tabauysr u cxemor: «Ctpoenue JJTHK»,
«Ctpoenune u GyHKIIMOHUPOBAHUE TEHAY,
«CunTes 6enkan, «Permmukanms JTHK,
«["emeTnaecKkui KOI».

Obopyoosanue:

Moaenu- anmaukanuu «Y apoenue JJHK u
TpaHCKpUIIIU», «bnocuHTe3 OenKa

bubmnoreka IIOK
https://m.edsoo.ru/863e796e

Ypoxk Nel6. buocunres Oesika.

Peakuuu marpuuHoro cunresa. ['enernueckas
unpopmanusa n JJHK.Peanuzauus renernyeckoit
UHpOpMAIIUHU B KIIETKE.

I'emeTnyeckuii KOJ M €ro CBOMCTBA.
Tpanckpunuus — marpuusbiil cuate3 PHK.
Tpancasus — 6nocuHTe3 O6enka.dTarnbl
Tpa"casauuu. KogupoBanue aMuHOKUCIOT. Ponb
pubocoM B GnocrHTe3e Oenka.

but6mmoreka [IOK
https://m.edso0.ru/863e796e
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Hemoncmpayuu:

Ilopmpemuwi: H.K. Konbuos.

Tabauywl u cxemolr: «Ctpoenne [JHK»,
«CtpoeHue U GyHKIIMOHUPOBAHUE TCHAY,
«Cunte3 6enkan, «Permmkanms JTHK,
«l'eHeT4YeCKu KOI».

Obopyodosanue:

MoJenu- anmkanuu «Y asoenue JJHK u
TpaHCKpUIIHs», «buocuHTes OenKay»

Ypok Nel7. Hekiierounbie GopMbl JKM3HU —
BHPYCHI.

Hexnerounsie GOpMBI )KU3HU — BUPYCHI.
Ucropus otkpeiTus Bupycos (/1. H.
HBanoBckuit). OCOOEHHOCTH CTPOCHUS U
KU3HEHHOT0 LIUKJIa BUpycoB.bakrepuodaru.
bosiesHu pacrenuil, )KMBOTHBIX M YEJIOBEKA,
BbI3bIBacMbI€ BUpYycaMu. Bupyc

uMMyHo edunuTa yenoseka (BUY) —
B0o30ynutens CIIN/]a.O0paTHas TpaHCKPHUIILIHS,
peBepTasza u uHTerpasa. [Ipodunaxruka
pacrpoCTpaHEHHUs] BUPYCHBIX

3a00JI€BaHUH.

Hemoncmpayuu:

Topmpemuwi: J1. 1. IBaHOBCKUI.

Tabruysl u cxembi:
«Bupyce»,«bakrepuodarn»; «CtpoeHue u
*Ku3HeHHbIM nuki Bupyca CITIHM/1a,
Oaxreprodaray.

Obopyoosanue: moaens cTpykTypsl JJHK;
MarHuTHas MoJienb-annKkanus «CTpoeHue
KIIETKH»

bu6nunoreka LIOK
https://m.edso0.ru/863e7540

Tema «Pa3MHOKeHHE H HHAUBUAYAJIBbHOEC
Pa3BUTHEC OPraHU3MOB»

Ypok Nel8. /Ku3HeHHbIH UK KICTKH.
Jleaenue kaeTtku. Murto3.

KeTouHbIi UK, WM )KU3HEHHBIN ITUKIKICTKH.
Wutepdasza u MUTO3.

[Iporieccrl, mpoTekatoue B uHTEpGase.
Pennukanus — peakiys MaTpUYHOIO CUHTE3a
JHK. Ctpoenue xpomocom.

XpOMOCOMHBIHM HabOp — KapuoTun. /IunnonHbIi

Y TaTUIOUHBIM XPOMOCOMHEIE HAOOPBI.
Xpomaruasl. L{uTomornueckrue OCHOBBI
Pa3MHOXEHUSIM UHIMBUAYATIBHOTO Pa3BUTHUSA
opraHu3MoB. /lenenue kinetku — Muto3. Craauu
MuTo3a. [Iponeccrbl, TpoUCXOoasIIHe Ha pa3HbIX
CTagusaX MUTO3a. BHOJOrn4ecKuii CMEBICII MUTO3A.
[Iporpammupyemasi TuGesb KISTKH — aronTo3.
Hemoncmpayuu:

Tabauysl u cxemvi:

«Knerounsiii mukiy, «Pemmukanusa JJHK»,
«CTpoeHne XpoMOCOMBI», «MUTO3)»; MarHUTHAs

MOJCIb-allIlJINKAIIU A ((I[eJ'ICHI/Ie KIICTKU»,MOACIIb
JIHK.

bu6anoreka LIOK
https://m.edso0.ru/863e81hb6

https://m.edso0.ru/863e831e
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Obopyodosanue:

CBETOBOW MUKPOCKOII U MUKpOTIpenapar
«KapuoknHe3 B KJI€TKaxX KOpEIIKa JIyKay.
Jlabopamopnule u npaxmuueckue paGomul:
JlaGopaTtopHnas pabota Ne 3. «Habmonenue
MHUTO3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha
TOTOBBIXMHUKPOITpENapaTax»

Ypok Ne19. @opmbl pa3MHOKEHHS
OPraHM3MOB.

®opMbl pa3MHOKEHUSI OPraHU3MOB:0ECII0NIOe U
MIOJIOBOE.

Buibl 6ecnionioro pa3MHOXKEHUS: I€JIEHUE HAJBOE
Y IOYKOBaHUE OJHO- U MHOT'OKJIETOYHBIX,
CIOpO0Opa30BaHKE, BET€TATUBHOE Pa3MHOKEHUE.
HckyccTBEHHOE KIIOHMPOBAHUEOPTAHU3MOB, €r0
3HA4YCHUE NI CEICKLIHH.

[lonoBoe pa3MHOXKEHUE, €r0OTIIMYUSIOT
Oecmnonoro.

Hemoncmpayuu:

Tabauysl u cxemvl:

«@DopMBI pa3MHOKEHHSI OPraHU3MOBY, «/IBOMHOE
OIUIOJIOTBOPEHHE Y IBETKOBBIX PACTCHHIN»,
«/lenenue knetku 6akTepun», «BereraTuBHOE
pa3MHOXKEHHE pacTeHUi», «CTPOCHHE MOJOBBIX
KJIETOK»

bubnunoreka LIOK
https://m.edso0.ru/863e7f4a

Ypoxk Ne20. Meiio3

Meiioz. Cranguu meiiosa. [Ipoueccsl,
IIPOUCXOASIIME HAa cTaausax Mero3a.lloBenenue
XpOMOCOM B MeH03€.

Kpoccunrosep. buonornueckuii cMbICIn
3HaYeHHUe Meno3a.

Hemoncmpayuu:

Tabauysl u cxemvi:

«/Jlenenune kieTkm», «Meno3».
Obopyoosanue: moaens JIHK; maruutHas
MOJIeJIb-anTuIuKaIus «JlereHue KieTkmn»

bubmnoreka IIOK
https://m.edso0.ru/863e81b6

Ypok Ne21. O6pa3zoBanue U pa3BuTHE
MOJIOBBIXKJIETOK.

Onsonorsopennue.

['ameTorenes — mporecc 00pa3z0BaHUSATIONOBBIX
KJIETOK Y )KUBOTHBIX.

[TonoBbIe jkene3bl: CEMEHHUKH M SIMYHHUKH.
OO6pa3oBaHue U pa3BUTHUE MOJIOBBIX KJIETOK —
rameT (CriepMaTo30M/I, IUIIEKIETKA) —
criepmaroreses u ooreHe3. OcobeHHOCTH
CTPOCHUS STUIEKIIETOK U CTIEPMAaTO30UIOB.
OmnonorBopenue. [lapreHorenes.
Hemoncmpayuu:

Tabnuywl u cxemul: «IIpsimoe U HempsiMoe
pa3BuTHE», «I'aMeToreHe3 y MIIEKOTMTAIONIHX U
yesoBeka». Qbopyoosanue: MoJelb MeTadazHON
XPOMOCOMBI, MUKPOCKOTI, MUKPOTIpEapaThl
«CriepMaTo301IbIMIIEKOITUTAIOIIET 0,
«SlinekneTka MIICKOIIUTAIOIIETO).

bubmuorexa [JOK
https://m.eds00.ru/863e8436
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Jlabopamopusie u npaxmuyeckue padvomul:
JlaGopatopHast padota Ne 4. «3yuenue
CTPOEHUS TMOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOIpenaparax»

Ypok Ne22. UnauBuayajbHOe pa3BUTHE
OpPraHu3MOB

WuauBuyanbsHOE pa3BUTHE (OHTOTEHES).
OMOpHOHaNbHOE pa3BUTHE (AIMOPUOTEHE3).
Oransl SMOPUOHAIIBHOTO PA3BUTHUS Y
MO3BOHOYHBIX KUBOTHBIX:

npoOseHue, racTpyJssiiys, OpraHOreHes.
[TocTamMOpuoHanbHOE pa3BUTHE. TUIIBI
OCTAMOPHOHAIIBHOTO PAa3BUTHUSA: IIPAMOE, HE
npsiMoe (IMUMHOYHOE).BiusiHue cpenpl Ha
pa3sBUTHE OPraHU3MOB; (HaKTOPHI, CHIOCOOHBIE
BBI3BIBATh BPOXKJICHHBIE YPOJCTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3
LIBETKOBOT'O PAaCTEHUS: CTPOCHHUE CEMEHU,CTaIuU
pa3BUTHSL.

Hemoncmpayuu:

Tabruysl u cxemvi: «OCHOBHBIE CTAIUU
OHTOTeHEe3a, «IIpsMoe n HempsiMoe pa3BUTHEY,
«/1BOliHOE OIJIOJOTBOPEHHUEY LIBETKOBBIX
pacTeHun»

but6mmoreka [IOK
https://m.edso00.ru/863e8612

Tema «HacjaeacTBeHHOCTH M H3MEHYHBOCTD
OpPraHu3MOB»

Ypok Ne23. I'eneTnka — HayKa

0 HACJIEACTBEHHOCTHH U3MEHYUBOCTH.
ITpenmer u 3anauun reHeTuku. Poib nuronoruu u
SMOPHUOJIOTUNB CTAHOBJICHUH FeHETUKH. Bxmas
POCCHIMCKHX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHETUKU. MeTOo/1bl TeHETUKH
(ruOpH10IOTUYECKUH, INTOTEHETUYECKUH,
MOJIEKYJISIPHO- T€HETUUECKUH ).

OCHOBHBIE T€HETUYECKHE ITOHATHS.
['eHeTnyeckast CUMBOJIMKA, UCTIOIb3yeMas B
CXeMax CKpeluuBaHuil,/lemoncmpayuu:
Ilopmpemui: I'. Mennens, T. Mopras,H. W.
Bagunos, C. C. UerBepukos, H. B. Tumodees-
PecoBckuii.

Obopyodosanue: MOACIb- alTIITUKAIUS
«MoOHOTHOpHIHOE CKpeLIBaHUE»,repoapuit
«I"'opox moceBHOW»

bubnuorexa [JOK
https://m.edso0.ru/863e8878

Ypok Ne24. 3ak0oHOMEPHOCTH HACJIEIOBAHUS
NMPU3HAKOB.

MoHornopuaHoe cKpeluBaHue.
3aKOHOMEPHOCTH HAClIeJOBAaHUS MPU3HAKOB,
yctanoBieHHsie . Menaenem. MoHnorubpuanoe
CKpellrBaHue. 3aKOH eTMHO00pa3usi THOPUIOB
nepBoro nokosieHus. [IpaBunogoMUHUPOBAHHS.
3aKoH paciierneHus npu3Hakon. ['unoresa
qUCTOTHI TaMmeT. IloaHoe n HemoHOoe
JIOMUHUPOBaHUE

Jlemoncmpayuu:

bu6mmorekxa [IOK
https://m.edso00.ru/863e89a4
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Ilopmpempsi: I'. Menaensb.

Tabruywl u cxemsi: «MOHOTHOPUIHOE
CKPEILHUBAHKE U €T0 IIUTOIC€HETUYECKasiOCHOBAY,
«3aKOH pacIIEIIEHUS] U €ro HUTOT€HETUIECKasl
OCHOBa», «3aKOH YACTOTBI FaMeT».
Obopyoosanue: MOIETU-aANTUIUKALIUN
«MoHorubpuaHoeckperubanuey, «HenomaHoe
JOMUHHUpOBaHME», repbapuii «I['opox moceBHOM»

Ypok Ne2S. IurudbpuaHoe ckpemyBaHue.
3aKoH He3aBHCHMOI'0 HACJIeI0BAHUS
NPU3HAKOB.

Jurubpuanoe ckpenBanme. 3aKoH
HE3aBHCHUMOT'0 HACJIEI0BAaHUS TPU3HAKOB.
LluTOreHeTHueCcKrue OCHOBBI TUTHOPUTHOTO
CKpEIIUBAHHUS.

AHanuzupyroliee ckpeuiuBanue. VMcnonb3oBanue
AHATU3UPYIOIIETO CKPEUTUBAHUS AJIs
oIpezesieHusl TeHOTHUIIa 0COOU.
Hemoncmpayuu:

Topmpemui: I'. Mennenb. Tabauywvl u cxemv:
«luruOpuaHoe CKpeuuBaHue,
«uTonornueckue OCHOBBI AUTHOPHIIHOTO
CKPEIIUBAHUS.

Obopyoosanue.: MOJIETb- aNIUTAKAITUS
«luruOpuHoe ckpenBaHue»

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60

Ypoxk Ne26. CueniieHHoe Hac/Ie10BaHHe
NPHU3HAKOB.

CuennenHoe HacnenoBaHue npusHakos.Padora T.

MopraHa 1o ClemIeHHOMY HacJIeI0BaHUIO
reHoB. Hapylienue cuerieHust reHOB B
pe3yJbraTe

KPOCCHHTOBEpPA. XpOMOCOMHAS TEOPUS
HaCJIEICTBEHHOCTH.

I'eneTn4eckue KapThl.

Hemoncmpayuu:

Ilopmpemui: T. Mopras.

Tabauywvl u cxemvi: «Meiio3y,

«["eHeTnueckne KapThl paCTEHUH, )KUBOTHBIX U
4esloBeKay, «B3anuMozeicTBre aluienbHbIX
TEHOBY.

Obopyoosanue: MUKponpenapar
«/Ipozoduna» (Hopma, MyTraunuu GOPMBIKPHLILEB
Y OKpPAacKH Teja), MUKPOCKOI,MOJIENb-
anmukanus «llepekpéct xpomocomy.
Jlabopamopuvie u npakmuyeckuepadomol:
JlabopaTtopHnas pabota Ne 5. «M3yuenue
pe3yabTaTOB MOHOTUOPUIHOTO U JUTHOPHIHOTO
CKpeIIMBaHUs y AP030(p MBI Ha TOTOBBIX
MUKpOIIpENnapaTaxm».

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

Ypoxk Ne27. I'eneruka noJia. Hacaenosanue
NPHU3HAKOB, CHENVICHHBIX C MOJIOM.
I'eneTnka nona. XpoMOCOMHOE OIIPEEIICHHE
110J1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHbIe HNI€TCPOraMCTHBIC OPraHU3MBbI.

bu6mmorekxa [IOK
https://m.edsoo.ru/863e8efe
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HaCJ'Ie,I[OBaHI/Ie IMPU3HAKOB, CHCIVICHHBIXC ITOJIOM.

Hemoncmpayuu:

Ilopmpempsi: I'. Mennens, T. Mopran,H.U.
Basuiios.

Tabnuywl u cxemol: «I'eHeTHKA ITOJIAY,
«3aKOHOMEPHOCTH HacJIeI0BaHUsI, CLIETNIEHHOTO
¢ moJiom», «KapruoTumnsl 4eI0BeKa U KUBOTHBIX)

Ypoxk Ne28. U3MeHUHBOCTD.
HenaciiencTBeHHAAU3MEHYNBOCTD.
N3MeHunBOCTh. BU/IbI N3MEHYMBOCTH:
HEHAaCJIEACTBEHHAs U HaclieACTBeHHas. Poib
cpelpl B HEHACIEACTBEHHON U3MEHUYMUBOCTH.
XapaxkTepucTuka Moau(pUKanoOHHON
U3MEHYMBOCTH. BapuanimoHHbIN psag U
BapualroHHaskpuBas. Hopma peakunu
npusHaka. KoamyecTBeHHbIE U KAUECTBEHHbBIE
MIPU3HAKU UUX HOpMa peaKuu.

CaoticTBa MO (DUKAIIMOHHOW N3MEHYUBOCTH.
Hemoncmpayuu:

Tabruywl u cxemol: «Buabl UI3MEHIUBOCTH Y,
«MoaudukamoHHass U3MEHYUBOCTbY.
Jlabopamopnvle u npakmuyeckuepadomol:
JlaboparopHas pabota Ne 6. «/3yuenue
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, IOCTPOCHUE
BApUALIMOHHOTO Psi/ia 1 BapUallMOHHOM KPUBOI

bubmuoreka [JOK
https://m.edso0.ru/863e8efe

Ypoxk Ne29. HaciencrBeHHast H3MEHYMBOCTb.
HacnencrBeHHast, M T€HOTUIIHYECKAS
W3MEHYUBOCTh. KOMOWHATHBHAS N3MEHYHBOCTb.
Meii03 1 TOJI0BOM MPOIECC — OCHOBA
KOMOWHATUBHOM M3MEHYUBOCTH. MyTanimoHHas
M3MEHYUBOCTh. Knaccudukarus MmyTaui:
T€HHBIC,XPOMOCOMHBIE, T€HOMHBIE.

Yacrora 1 npu4YuHBI MyTauui. MyTtareHHble
(dakTophl. 3aKOH TOMOJIOTUYECKHUX PSIIOB B

HacienctBenHoi nsmeHunsoctu H. 1. BaBuiosa.

BuesinepHast HacIe1CTBEHHOCTh U U3MEHUYHUBOCTD.
Hemoncmpayuu:

Ilopmpemui: I'. ne ®pus, H. 1. BaBunos.
Tabauyst u cxemol: «MyTalmOHHAS
U3MEHYUBOCTbHY.

Obopyoosanue: MUKPOCKOII, MUKpOIpenapaT
«/Ipozopunay (Hopma,myTanuu GOpMbl KPbUIHEB
M OKpacKa Teja); KOMHaTHbIE PACTEHUS C
MEeCTPOMOKPACKON JINCTHEB.

Jlabopamopuvle u npakmuueckuepadomol:
JlaGopaTtopnast pabota Ne 7. «AHanu3

MyTalui y Apo30(uisl Ha TOTOBBIX
MUKpOIpenaparax»»

bu6mmoreka [IOK
https://m.edso0.ru/863e8d78

Ypoxk Ne30. I'enernka 4esioBeka.
['enetuka yenoBeka. KapuoTun genoseka.
OCHOBHBIE METO/IbI TEHETUKHU YEJIOBEKA:
reHeaJIOrHISCKHi, OJTM3HEIIOBBIM,
[IUTOTEHETHYECKUN, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU.

bu6nmoreka [JOK
https://m.edso0.ru/863e9214
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CoBpeMeHHOE OIpeICIICHUE TCHOTHUTIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAaHUE,
T€HOTUIHPOBaHUE, B TOM uunciie noMouipo [111P-
aHanuza. HacineacrBenHbie 3a001eBaHus
YyeJIoBeKa: reHHbIe 00/Ie3HU, O0JIE3HUC
HACJIEJICTBEHHOM MpPeIpacnoI0KeHHOCTBIO,
XpoMocoMHBIe 00sie3Hrn. COMaTUYECKHE U
reHepaTUBHBIC MyTaIUH.

CtBOJIOBBIC KJIETKU. [IpUHITUTIBI 3T0POBOTO
o0pasa XKHU3HH, JUATHOCTHKH,IPOPUIAKTHKH U
JIeYeHUs reHeTrndyeckux0onesneii. Menuko-
TCHETUUECKOE

KOHCYJIbTHPOBaHKE. 3HAYCHUE MEIUITUHCKON
TEHETUKH B MPEJOTBPAILICHUH U JICUCHUH
TeHETUYECKHX 3a00JIEBAHUI YETIOBEKA.
Hemoncmpayuu:

Tabauyst u cxemol. «HacnenoBanue pe3yc-
dakTopay, «I eHeTrka rpynmnKpoBu».
Jlabopamopmusle u npakmuueckuepadoomaoi:
[Tpaktuyeckas padora Ne 2.

«CocTaBieHUE U aHATIU3 POJIOCIIOBHBIXYCTIOBEKAY

Tema «CeJiekuusi OpraHu3mMoB, OCHOBBI
OMOTEXHOJIOTNH»

Ypoxk Ne31. Cesteknusi Kak HayKa U mpouecc.
Cenexknuus Kak HayKa U IIpoLecC. 3apoKIeHUe
CeJleKIMH U Jomectukanus. Yuenue H. 1.
BaBuioBa o nieHTpax MHOrooopasus u
IIPOUCXO0KICHMS KYJIBTYPHBIX pacTeHUU. L{eHTpsI
IIPOUCXOXKICHUS JOMAIIHUXKUBOTHBIX. COpT,
opo/ia, MTaMM.

Iopmpemu:: H. U1. BaBunos.

Tabruywl u cxembi:

kapTta «L{eHTpsl MHOrOOOpa3us u
MPOUCXOXKICHUS KYIbTYPHBIX PACTCHUID,
«ITopoas! JOMaIHUX KUBOTHBIX», «CopTa
KYJIBTYPHBIX PAaCTECHUI».

Obopyoosanue: MyISKU TUI0I0B UKOPHEIUIOA0B
JTUKUX (DOPM U KYJIBTYPHBIX COPTOB pPacTEHUM;
rep6apuii «CenbcKOX03sICTBEHHBIE PACTEHUS»

bu6mmoreka [IOK
https://m.edso0.ru/863e9214

Ypox Ne32. MeToabl ¥ 10CTHKEHUS

CeJIEKIMU PACTEHUIH KMBOTHBIX.
CoBpeMeHHbBIE METOIBI CelNeKIInu. MaccoBbIi U
WHIMBHIyaTbHBIA OTOOPHIB CENEKIINN PAaCTeHUN
1 KUBOTHBIX. OlIEHKA YKCTEephepa.
brnuskopoacTBeHHOE CKpeluBaHue —MHOPHUINUHT.
Yucras nuHuA.

CkpemuBanue YiCThIX JTUHUHA. ['eTeposuc, nmm
rubpuanas cuina.HepoacTBeHHOE CKpelMBaHue —
ayropunuur. Otnanénnas rudpuauzanus u e
ycnexu. ICKycCTBEHHBIN MyTareHes u
MOJYyYECHHUE TOJIMIUIOUIOB. JlocTrKeHus
CEJIEKLINH PAaCTEHUH, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.

Jlemoncmpayuu:

bu6mmoreka [IOK
https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

Ilopmpemsi: 1. B. MuuypuH,

I'. 1. Kapnieuenko, M. ®@. UBanoB. Tabauysl u
cxemol: «OtnaneHHas rudpuanzanus», «Padorel
akagemukaM. @. Banopay, «llomurmmionaus.
Obopyoosanue: MyJISDKU THIOI0B UKOPHEIIIIOIOB
TUKAX GOPM U KyJIbTYPHBIX COPTOB PACTCHHIA.
Jlabopamopuwvie u npakmuueckue padoomot:
Oxckypcusi «OCHOBHBIE METObI U JJOCTHIKEHUS
CEJICKIIUM PACTECHUHN M )KUBOTHBIX (HA
CEJICKIIMOHHYIO CTAHIIHIO,INIEMEHHYI0 (hepmy,
COPTOMCHBITATEIBHBIA YYaCTOK MM TEIUIMYHOE
X0351CTBO)

Ypok Ne33. buorexHoJiorusi Kak 0Tpacjb
NMPOU3BOACTBA.

bruorexHoorus Kak oTpacib NIpOU3BOICTBA.
['ennast uHKEHEpHs. JTarbl CO3JaHUs
pexkomOunanTHoM JIHK m TpancreHHBIX
opranu3moB. Kierounasunxxenepus. Knerounsie
KyJbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKEHUE
pacrenunii. Knonuposanue
BBICOKOITPOIYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX
OpPraHU3MOB. DKOJIOTMYECKUEH ITUYECKUE
npobnembl. ' MO — reneruuecku
MOAU(UIIMPOBAHHBIE OPTAHU3MBI.
Hemoncmpayuu:

Tabauysl u cxemol.

«O0bexThl OnoTexHoaoruny, «Knerounsie
KYJIbTYPbI U KJIOHUPOBAHHUEY,
«KoHCTpynpOBaHHE U EPEHOC T'€HOB,
XPOMOCOM»

bu6mmoreka [JOK
https://m.eds00.ru/863e9336

Ypok Ne34. IIpomekyTOYHBIH KOHTPOJIb -
I'opoBasi KOHTPOJILHAA padoTa.

OBIIEE KOJIMYECTBO
YACOB IIO [TIPOT'PAMME
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