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MNOACHUTEJIbHASA 3ATINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konnenmwu mnpenoaBaHus
yaebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCS. OJHUM W3 KOMIIOHEHTOB INpeIMeTHON oOmactu «EcTecTBeHHOHAay4YHBIE MPEIMETHI.
Cornacro monoxenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOlnEHHOM YpOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanud o0yqIeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM,
CpPeIHUM OOIIHMM, CPEIHMM MPO(PECCHOHAIBHBIM M BBICHIUM OOpa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 3a1ad, CBSI3aHHBIX C MpodopueHTanuei
oOyJaromuxcss W CTUMYIHPOBAHWEM HWHTEpeca K KOHKPETHOW 0O0JacTH HAydHOTO 3HAHMS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriy0ia€HHOM ypOBHE, ONpeeisieT 00s3aTenbHoe
(MHBapHaHTHOE) MpEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3Y4eHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€i, JIOTUKHM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3y4YCHHUEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTUYECKUX 3HAHWUW, OPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHOHAYYHOIO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIJICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOILIEHUS K OKpYXKarolled MNpupogHoil cpene. B mporpamme 1o
OMOJIOTMHM Tak)Ke IMOKa3aHbl BO3MOXKHOCTU YydeOHOro mnpeaMera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TUIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
NEeSITeIbHOCTH OOy4YaloUuIuXcs MO OCBOCHHUIO COJIEpX aHUs OHOJIOTMYECKOTo 00pa3oBaHUs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHUI
oOyuaronuxcs O JKMBOM MpPHpOJE, OCHOBAX MOJIEKYISIPHOH W KJIETOYHOM Ouosoruu,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHH.

Nzyuenue yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K MOCIEAYIOIIEMY MHOJYYeHUIO OHOJIOTHYECKOro 00pa3oBaHMs B
By3aX M OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBIIIET CcHUCTEMa OHOJIOTUYECKHX 3HAHWM, MONYYEHHBIX MpPU H3YUYEHUU OO0yJaroIIUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3AeroB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10—11 ximaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITYOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me UeJOBeKa,
OoOImMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTENIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS



IIPUKJIAHOTO M TIOMCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI IS
nocnenyomero Beibopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYYEHHBIMH 00YYaIONTUMUCS IPH U3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIMOHHBIA TOIXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Y4YaroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
SBOJIIOLIMM OPraHUYECKOTO MHUpa Ha 3emiie, COXPaHEHHs OHOJIOTHYECKOTO Pa3HOOOpas3us
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCSl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU M CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJIU3UPYIOTCS 3HAHUA OOyJalomMXCs M0 OOTaHMKE, 300JIOTMHM, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMIIOB U MPaBUJ, JEXKAIIMX B OCHOBE
COBPEMEHHOM €eCTEeCTBEHHOHAyYHOM KapTHHBI MHpa, 3HAaHUH O CTPOEHUH, MHOT000pa3uu M
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OHOIEHO03a, SKOCHCTEMBl, O BbLAAIOIINXCS
HAy4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJIOTHH, NMPUKIATHBIX acleKTax
Ouonornueckux 3HaHWM. J[ns pa3BUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcs K OHOIOruu
Hapsy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MIPOrPAMMBI IO
OMOJIOTUH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obnactu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypoOBHE — OBIAJCHHE
0o0y4aloUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAIBLHOM OpraHU3alliyd KHUBBIX CHCTEM
pPa3HOro paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (pOpMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu nmpodecCHOHaIbHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHusl.

JlocTxeHue 1esm u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrmyOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIMSIX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U IpaBUJIaX,
COCTaBIISIIOIUX  COBPEMEHHYI0  €CTECTBEHHOHAyUYHYK) KApTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BHI,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYallIuXcsi ¢  METOJAaMHM  TO3HAHUS  JKUBOM  MPUPOMBIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM U KIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJNIOTUM PA3BUTHS, TEHETHUKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTUH,  TAJEOHTOJOTHUH, OSKOJOIMM); METOJaMHM  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIoAeHUe, HU3MEpEeHHUE,
HKCTIEPUMEHT, MOJICTUPOBAHKE);

OBJaJieHue OOyYaIONIMMHUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHUIO; TIOIH30BaThCs OMOJIOIMYECKOW TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTHM UM COIMAIBHO-
HSKOHOMHYECKUMH M SKOJOTHYECKMMHU IpoOJieMaMH 4eJIOBEYECTBA; OICHHWBATH IOCIEACTBUS



CBOEH JEATENIbHOCTH 110 OTHOLIEHUI0 K OKpY)Kalollled IpUpOJHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jiojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKKA MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OecreueHus
0€30MaCHOCTH COOCTBEHHOM KM3HEICSITEIBHOCTH B YPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBITHUS B OOJIACTH
OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOjieMaMu, METOJ0JIOIMe OMOJIOrMYecKOro HCCIeAO0BaHUs, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTUYECKUX 3a/1a4, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MIPOLIECCOB;

BOCIHTaHUE y 0Oy4JaroOmMXcs IIEHHOCTHOTO OTHOIICHHUS K JKUBOHM MPUPOJAE B IETIOM H K
OTHEeNbHBIM €€ OOBEeKTaM | SIBICHUSAM; (OPMHUPOBAHHE HKOJIOTHYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(cobmroneHne mpaBWil MOBEACHUS B MPUPOJE, OXpaHbl BHUAOB, SKOCUCTEM, OHoOchepsl),
COXPAaHEHHWU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CoOmoeHust Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYaIUsIX MPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHHSI
OMOJIOTMYECKUX 3HAHUI M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCIOBHMH Ui OCO3HAHHOTO BbIOOpa OOyYAIOIIMMUCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroIeMy mpodecCHOHATBHOMY
CaMOOIIPENICTICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpECaMH U MOTPEOHOCTIMU
pervoHa.

OO6miee 9MCIIO 4YacoB, OTBEICHHBIX HA HM3y4eHHWE OWMOJIOTMH Ha YriIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTb6op oOpraHu3alMOHHBIX (OpM, METOJOB H CPEACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosnoruueckoro oOpa3oBaHMsl B OpraHHU3aIUsAX CpPeJHEro MpodeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00y4eHHH OMOJIOTMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUH TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTIpe/IeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCA MAaTepHabHO-TEXHUYECKHX PECYpPCOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'1A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHS — KOMIUICKCHas Hayka. Kparkas wicTopusi pa3BUTHS OHOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIEC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne OuoJOruu B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouojorueil. 3HaueHue OHUONIOTMM B MPAKTHUYECKON
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnoB, . 1. Meunuko, H. M. Basuios, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CuctemMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X U3yYeHUE

XKusble cucTtemMbl Kak mpeaMeT u3ydeHus: Ouosioruu. CBOMCTBA )KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3ald >KMBBIX CHCTEM: MOJEKYISPHBINA, KIETOYHbIA, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
XKuznp kak ¢opma cyiecTBoBaHusI MaTepuu. Hayku, uzydaroiue KUBbI€ CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aLUH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
JKCIIEpUMEHT, CHUCTeMartu3anus, MeraaHanu3. lloHsaTue o 3aBUCMMON M HE3aBUCHMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JO0CTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKAaKEHUS PE3YJIBTATOB HKCIIEPUMEHTA.
[loHATHE CTAaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuiet u cxembl: «OCHOBHBIE TPU3HAKK JKU3HU», «DBHOIOTHYECKHE CHCTEMBI»,
«CBoOMCTBA KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU MTPUPOIBI.

O6opynoBanue: n1abopaTopHoe 000pyI0BAaHUE AT IPOBEJACHUS HAOMIOACHUN, U3MEPEHHUIA,
SKCIIEPUMEHTOB.

IpakTuyeckass padora «/crnosb30BaHUE Pa3IUYHBIX METOJOB MPU H3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — cTpykTypHO-(DyHKIMOHANIbHAS €MHULIA KUBOTO. VICTOpPHUS OTKPBITHS KIIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodope3, METOJ  MEYCHBIX aTOMOB, u(QdEepeHIHATbHOE [EHTPUPYTHPOBAHUE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnan mukpockonus. Bumanshoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Hoptpetsi: P. I'yk, A. JleBenryk, T. [lIsann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopws
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/3ydeHne METOJOB KIETOYHOM OHMOJOrHMHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOpPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIJIOPETyIALUH.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Monekynbl. [lepBuunasi cTpykTypa Oenka, MenTHAHAS
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJMTOocCaxapuabl W mojucaxapuasl. OOt
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buosnorumueckue QyHKIuU
YTJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JTHIHAIOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTHYECKMX MeMOpaH — TEeKy4ecTh, CIIOCOOHOCTh K CamMO3aMbIKaHHUIO,
MOJIYITPOHUIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Tpunnun kommmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpaiis.
Mectonaxoxaenue u 6uonorunueckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B kietke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHYECKHEe W OMOPU3NYECKUE HCCIENIOBAaHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caunrep, C.
IIpy3unep.

Huarpammbel:  «Pacnipenenenrie  XMMHUYECKUX DJIIEMEHTOB B HEXHUBOW MPUPOJELY,
«Pacrpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxemsl: «llepuoanyeckas TabiuIa XMMHYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

OO6opynoBanue: XMMUYECKas OCy1a U 000pyI0BaHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «liccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl KneTok: sykapuoTudeckas U IpokapuoTuyeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON M aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIM TpaHcropt). Ilomynponumaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

Hurommazma. [luro3osb. Llutockener. [[Bwkenue murTormina3mbl. OpraHougbl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. [mamkwii  (arpaHymnsipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCIOPT BEILIECTB
B KJeTKe. Bakyosu pactutenbHbix KieTok. Knetounsiid cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHHTE3UPYIOUIUX JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XPOMATHUH, KapyOIUIa3Ma, SAPBINIKH, UX CTpOEHUE M (YHKIIHH.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkimtoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  J3YKApUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE SYKapHOTHUECKOW KIeTKH», «CTpoeHHe KHUBOTHOU
KIeTKn», «CTpoeHue pacTUTENIbHON KIEeTKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPTaHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBanue 1uiasmMoin3a M JEMIa3MOiM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «V3yueHue qBUKEHUS IATOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepreruyeckoe oOecrnieueHue kietku: npespamienne AT® B 00MEHHBIX MpoIEeccax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. PepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHThl. OTnnuns (QepMEHTOB OT HEOPraHUYECKUX
KaTtajau3aTopoB.  benku-akTuBaTopel UM OENKU-UHTHOUTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(hepMEeHTaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
oxcucennvlll omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xinopomnactoB B nporecce gotocuHTe3a. CBeToBas M TEMHOBas
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpa3ue  OpraHu3MOB-XEMOCHHTETUKOB:  HUTPHU(PUUHUPYIOIIHE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunel Opoxenust. IIpogykTel OpoXkeHHs M MX HCHOJIb30BaHUE
4eJ0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. OTambl 3HepreTuyeckoro obmeHa. IloaroroBuTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmudeckue peakuuu. OkucnurenbHoe (HochopuirpoBaHHe.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpersr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuper m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocuHres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «M3ydyeHue KaTaJTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopnasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIUI KOMIUIEMEHTApPHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanuzanus HacnencTBEHHOM HHQpopmanuu. ['eHeTMueckuil KoJ, €ro CBOWCTBA.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Genka. YcioBust
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi reHoMa y NMpoKapuoT U
SyKapuoT. Perymisius akTUBHOCTH TI'€HOB Yy mpokapuoT. ['mnore3a omepona (. XKakob, XK.
Mano). Monekyrapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHbIX MpolieccoB B KieTke. KiieTounslil romeocTas.

Bupychl — Heknerounbsle (GOpMBI JKU3HU U 0OIUraTHble mapa3utbl. CTpoeHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3a0oneBaHus dYelOBeKka, JKMBOTHBIX, pactenmit. CIINJ], COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Kosnsuos, /1. Y. UBaHOBCKUHA.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Marpuunbiii  cunte3 JHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
permmkauun  JJHK.  Xpomocombl. Crpoenne xpomocoM. Temomepel U Telnomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapUOTUM. JMIUIOWIHBIM M TarionIHbI HaOOphl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
Murto3a. KapuokuHes u uutoknHes. buosornueckoe 3HaueHrEe MUTO3a.

Perymsimust MuToTHuYecKOoro HuMKIa kieTkd. [IporpamMMmupyemasi kiieTouHas THOENb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI MUK KICTKW», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JladopaTopHas padora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpErapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEAESITEIbHOCTH OJHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBEeKa. TUIbl JKUBOTHBIX TKaHEH: SIUTEIMAIbHAs,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHHs, (PYHKIMI U pacroyIoKeHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesnoBeka. OyHKIIMY OpraHoB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KE€HHE MHOIOKJIETOYHBIX PACTEHUI: TPONU3Mbl M HACTHUM.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHobie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussmu. llutanue >XUBOTHBIX. BHYTPUIIOJOCTHOE M BHYTPUKIETOYHOE IHUILEBapeHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. J{pixanue xuBoTHBIX. uddy3us razos yepes
MOBEpXHOCTh KieTku. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. KabGepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIIUH JIETKUX y MITUI U MIIEKOMUTAIOMIMX. Perynsanuus npixanus. J{pixaTenbHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHas cucrema
MI0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepnaue, KpOBEHOCHbIE cocyapl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIIOLMOHHBIE ~ YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CokpatutenpHble Bakyoiu. Opransl BblaeneHus. QuibTpanus, Ccekpeuuss u oOpaTHOe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX opraHu3MoB. Crmopsl Oakrepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
or OonesHedl. MMMmyHHas cucrema denoBeka. KileTouHbIi W TyMOpanbHBII HMMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpoxIEHHOTO NMMYHHUTETA B pa3BUTUH CUCTEMHBIX 3a00JIEBAHU.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHas perynsauus y >KUBOTHbBIX. HepBHas cucrema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanpHas perymsuuss M SHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4esoBeka. sKemesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TropMOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OAHOKIETOYHBIE BOJOPOCIN», «MHOIOKIETOYHBIE BOJOPOCIH»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«KopueBble cuctemb», «Crtpoenue crtelns», «CTpoeHHE JHUCTOBOW IUIACTMHKM», «TkaHm
KUBOTHBIX», «Ckener 4enoseka», «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurenbHas cucreMa», « DHIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctuele», «CxeMa NUTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHue Tuipb», «CTpoeHHEe IU1aHapun», «BHyTpeHHee CTpOEHHE 0KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHas cucrema nruny, «HepBHas cuctema MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPhl KOMHATHBIX pAaCTeHUH, repOapruu pacTeHUH pa3HbIX OTJIENIOB, BIaXKHbIE MpEnapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIUN OECITO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJI0BEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust KpaxmMaia H OelIKoB TMoJa JeHCTBHEM (epMEeHTOB, 00OpydOBaHUE IS



JEMOHCTpPALIMU OIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroJIoro pa3MHOKEHUS: IIOYKOBAHUE, CIIOPYIALUS, (hparMeHTaIusl, KIOHUPOBAHHE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButue. ['amerorenes y KuBOTHBIX. [lonoBbIE  Kelne3bl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJIOrHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oOna u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIeBble JUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS WHAYKIMSA). 3akjiajka IUIaHa CTPOCHHS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECMO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHANIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. [lepuoabl OHTOreHe3a ueloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenue u pasBurue pacreHuid. ['ametodur m crnopodput. Meio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe M pa3BUTUE PACTUTENBHBIX OpPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsIUU OHTOT€HEe3a Y PACTEHHI U KUBOTHBIX.

JdeMoHcTpanun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuiel u cxembl: «BereraTuBHOE pa3MHOKeHHE», « TUIBI OECHONIOT0 Pa3MHOKEHUSY,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIVIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Merio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM U CIIEPMATO30MAA»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalCKOro
Kykay», «Pa3Burue capanum», «Pa3Butue IArymkmn», «/IBoiiHOE OIUIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENApaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTuyeckass padora «BolsBieHHE MPU3HAKOB CXOJICTBA 3apOJbINICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@®pusa, T. Moprana. Ponb oreuecTBEHHBIX Y4YE€HBIX B pa3BUTHM TeHetuku. Padorst H. K.
Koneuosa, H. U. Basunosa, A. H. benosepckoro, I'. I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
TeHBbl, aJbTEPHATUBHbIC TPU3HAKH, JIOMHUHAHTHBIH W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsios, H. M. BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodees-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
TUOpUIIOB TEpBOTO TOKoJIeHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3aKkoH
paciuernieHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ nnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MPU3HAKOB. [luToornyeckrne OCHOBBI AUTHOPHIHOTO CKPEIIUBAHUSI.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HApYIIECHUE CLCTUICHU MEXAY F'eHaMU. XPOMOCOMHAsi TEOPHUs HACIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienu3M. B3auMolelicTBue HeaulebHbIX T'e€HOB. KOMILIEMEHTapHOCTb.
Onucrasz. [lomumepusi.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3sUT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne acTieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(opMaIuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyollee ckpeuuBanuey, «HenonHnoe nomunupoBanuey, «CLEIIIEHHOE HACIel0BaHUE
MPU3HAKOB y Apo30¢uis», «I eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBaHue: MOJENIb ISl JEMOHCTPAIIUH 3aKOHOB €AMHOO0Opa3usi THOPUIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpEILIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumopneiictBue reHotuna u cpenbsl npu (GopMmupoBaHuM (eHoTuna. M3mMeHUYHBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocT. HopMma peakuuu nmpusHaka. BapuanumoHHbslil psn v BapuanuoHHast kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunaTtuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYLUPOBAHHbIE MYTalUMH. SAepHbIE W LUTOILIA3MAaTHYECKHE MYTalUU.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmumpr u cxembl: «Buabsl u3MeHUHMBOCTHY, «MoaudUKalMOHHAs W3MEHYHBOCTHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTtopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHUE, B TOM YKciie ¢ moMoupto [11[P-
aHasnn3a. HacnenctBeHnHble 3a00s1eBaHNs YeslOBEKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHYECKUX 3a00JIeBaHMM ueloBeKa. MeIMKO-TeHETHYECKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHETHUECKOTo Irpy3a». DTHUYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enetnueckue (HakTOpBI MOBBIIICHHOW YYyBCTBUTEIBHOCTH YEIOBEKAa K (DU3UYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeapl. l'eHeTndeckas IpeapaclosoKeHHOCTb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHrEe U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JaHMM COPTOB pacTeHWd M Topoj KHUBOTHBIX. CopT, mNOpoaa, MmITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM pabOTHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Dtanbl KOMOMHAIIMOHHOW ceneknuu. VcrbiTaHue Mpou3BOAUTENECH TO MoToMCTBY. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYTalUd Yy KYyJAbTYpHBIX (OpPM OpraHu3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, WK UHOpUauHT. HepoacTBeHHOE CKpeluBaHue, Wik ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE T'€HETHYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHHM U MX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VIAVUULEHUS. CYWeCMBVIOWUX U CO30AHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopinoyr, /1. K. benses.

Tabnuue! u cxembl: «L{eHTpBI TPOUCXOKAEHUS U MHOTOOOpa3usl KyJIbTYpHBIX PACTCHUI»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CENEKIUWY,
«Otnanénnas rubpuanzanusy», «MyrareHes».

JlabopaTopHasi padora «/3yueHne COpTOB KyJIbTYpHBIX PACTEHMM U MOPOJ JOMAIIHUX
KUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBI y4acTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHU3MBI, WX XapaKTEepUCTHKA. TpajiulMOHHAs OHOTEXHOJOTHs: XJIeOOIeUeHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

Cozlanue  TEXHOJOTMH M  MHCTPYMEHTOB  IIE€JICHANpPABIECHHOIO  WM3MEHEHHs U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuauszanus U coMaTtudeckuil sMmOpuorenes. Mcmosb3oBaHue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust SMIIEKIETOK W KIOHMpPOBaHWE >KUBOTHBIX. MeTOJ TpaHCIUIAHTALMU SJep
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI M T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYHMPOBaHHUE
pekomOunantHbix JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTIKEHUS W TIEPCIICKTHBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa0o0I0MHBIH aHaIM3, FTEHOLIEHTPUYECKU aHAINU3 MPOTeoMa YeIoBeKa JIJIsl OLIEHKH COCTOSIHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OuouHXKeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonauHra s penieHus 3a1a4 NepCoOHATM3UPOBAHHON MEUIIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIep>KalIuX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMACHbIE 3a00JI€BaHUS YEIOBEKa U JKUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 11O BUOJIOT'U HA
YPOBHE CPEJHEI'O OBIIIET'O OBPA30OBAHMUA

JJMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pE3yJIbTaTaM OCBOCHHUS OOYJarOIUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B crpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTABJIAIONIME: OCO3HAHME OOYYArOIIMMHUCS  POCCHHCKOW  TpakIaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH M CaMOONPEICTICHHIO,
Hanuuue momugeayuu K OOydeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUH JTMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IOEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKAaMM, MNpuCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCobHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIE TIJTaHbL.

JImgaHOCTHEIE PE3YIbTAThl OCBOCHUA NPOTPAMMEBI 110 ouoJioruu JOCTUT'alOTCA B €IUHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMU IICHHOCTAMU, IPUHATBIMH B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXXEHUA K 3aKOHY W IIPABOIIOPANKY, YEIOBEKY TpyZa M CTaplIeMy IOKOJEHHUIO, B3aMMHOIO
yBaKeHHs, OEpEeKHOT0  OTHOIIEHHWS K  KyJIbTypHOMY  HACIEOUI0 U TpaJulUsM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJE U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buoaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalONIUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENbHOCTH B IPOIIECCE pean3aliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, yBaXEHHWE 3aKOHA H
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIbHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIHMIO MO OTHONIEHHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE  Y4YUTHIBaThb B  CBOUX JIEHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHS JIIOJIeH ¢ Pa3HBIMM YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMAIbHBIM
MIOJIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOILIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENbCKUX 3a/1a4, YBaKUTEJIBHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB MPU OOCYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/IePKaHMS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESTETLHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHUSA:



c(OPMHUPOBAHHOCTH POCCHICKON I'PaXTaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOH sA3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIILIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIECHHOCTHOE OTHOUIIEHWE K MPUPOJHOMY HACJICAUI0 M TaMATHUKAM MPUPOJBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAYCHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HH YEIIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTD K CITY)EeHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM PpOAMTENSIM, CO3JaHMI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHONICHHE K MHUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOLIECHUII;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM NIPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHusi, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOroieHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckas aKTHUBHOCTb), OEpEeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUIGKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIKUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOJIS,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TFOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOMN HAPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IJIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKykO
NEeSATENbHOCTH;

HWHTEpEC K pa3jMyHbIM cdepaM MNpoQeccHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIEJACTBUM JIUIsI OKPY>KAIOIIEH CpeJibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOpPETaeMbIe MPU U3YUYECHUU OMOJIOTHH 3HAHUS W YMCHHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPUSATUE JIEUCTBHM, NMPUHOCSIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIATONPHUATHBIE SKOJIOTUYECKUE MOCTEACTBUS MPEANPUHUMAESMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIHbHOM, KOMMYHHMKATUBHOM W COLMAJBHOM MpPaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

chOpMUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOW M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBIIJIEHHS], CO3/IaHUHU 1IEIOCTHOTO MPEACTaBICHUS 00 OKPYKaoIeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHON LMBHIM3ALMU: 00eCIIeUeHUS
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHYECKUX MpoOsieM U o0ecrieueHus mepexoaa K yCTOHYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMOl pu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUpPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIE
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTb OCYHIECTBISATH MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAIIPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS ydeOHOro mpenmera «buonorus» BKIIOYAIOT:
3HaUYUMBIC IS (OPMHPOBAHHUS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIIpeIMEeTHBIC) OOIIICHAYYHBIE TIOHSTHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOJ0B TIO3HAHHUS, HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIICCTBO, SHEPTHS,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AaKT, MPHUHLMUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeIOBaHUE, HAOIIONEHNE, W3MEPEHHE, SKCIEPUMEHT U JPYrue); YHHUBEPCaJIbHBIE
yueOHble JIelcTBUS (TIO3HABaTeIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00eCIeurBaoOIINe
dbopmupoBanre (HyHKIUOHATEHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYYaronIuXcs;
CIIOCOOHOCTh oOyuaromuxcs WCIIO0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PECHUYECKUE 3HAHUS W YHHBEPCAJIbHBIC YYeOHBIC JCHCTBUS B TIO3HABATCIHLHOW W
COLIMAIBHON ITPAKTHKE.

B pesynbrare usydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvarorierocst OyayTt chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE IEWCTBUS,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC YYeOHBIC JICHCTBUSA, PETYIATHBHBIC YHHBEpPCATbHBIC
yueOHbIe IEHCTBUS, COBMECTHAS ACATEIHHOCTb.

MertamnpeaqMeTHbIe pe3yJbTaThl OCBOSHHS IPOTPaMMBI CpeIHero oO0Imero oOpa3oBaHUs
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (POpMYNIHpOBaTh U aKTyalH3UpoBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHUH (BBIAETATH UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIUBATH CBA3U C IPYTUMU MOHATHIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

WCIOJIb30BaTh OHOJIOTHYECKUE MOHATHS Ul OObsAcHeHUs (AKTOB U SBJICHHUI KUBOM
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXAeHHs] (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEICTBA AJIS MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(OOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE MPU PEIICHUU KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe NCCIEI0BATEIbCKHE IEHCTBUS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(hopMHpOBaTh HAYIHBIA THUI MBIILICHUS, BIAJICTh HAYIHOW TEPMHHOJIOTHEH, KITFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUNOTe3y ©€ peIICHHs, HAaXOIUTh apTryMEHTHhI JUIS JIOKAa3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHSIM, OIICHUBAThH TIPHOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHKSI M3 PA3HBIX MTPEJIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B Pa3IMYHBIX MCTOYHWKAX HMH(POpManuu (TEKCTe y4deOHOTO MmocoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE W OTOOpE
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3IIMUHBIX OV CKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (PU3MUECKUE M MATEMaTHYECKHE 3HAKHM M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCHUTEILHO BBITIONHEHHS TMIpeajaraeMoil 3ajaud, YYUTBIBATh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOBHUKHOBEHUSI KOH(PIMKTHBIX CUTYAIMH, YMETh CMATYaTh KOH(IUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJEMCTBUS NPU pELICHUH YyueOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pacOpeAciisiTh PO C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEHU C IMO3UIMU HOBU3HBI, OPUTHMHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMYECKUE 3HAHUSA JUIS BBIABICHHS NpoOJIEM M HX pELICHHUS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLECTBJISATh MO3HABATENIbHYIO JAEATEIBHOCTb, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO U MPOSIBICHUIO IMIMPOKOH SPYIUIMH B Pa3HbIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;
YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS I10 UX CHUKEHUIO;
IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
3) npuHATHE Ce0s1 U APYrUX:
MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
IIPU3HABATH CBOE MPABO U IPABO JPYrHX Ha OIIMOKH;
pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha o0ecredeHue npouiaIbHOro 00ydeHust 00yqdaronuxcs
ouonoruu. OHM BKIIOYAIOT: crenuuyeckue A OWOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESITeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaK)Ke B peajbHbIX KU3HEHHBIX cUTyalusax. [IpeqMeTHble pe3yabTaThl MPEICTaBICHbI 10 ro/1aM
W3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHOro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJH OMOJOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHpPOBAaHUHM E€CTECTBEHHO-HAYYHOW KApTHUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHny MpodiieM palMoHaIbHOTO MTPUPOIOTIOIB30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOexHbIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIaJICHUE CUCTEMON OMOJIOTMYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATraroulue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIECTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illnetinena, P. Bupxosna,
XpOMOCOMHasi Teopus HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBmioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJICHHS, paCUIeINIEHUs, YUCTOTHl FaMeT, He3aBUCUMOro HaclyieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSIOB B HacCleNCTBEeHHOW u3MeHunmBoctu H. WM. BaBunoa), mpuHIUIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
UCCIIETIOBAaHUSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOIIOICHIE, SKCIIEPHUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, TpuOOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTE€HUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIeCCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALLICHNUs SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUIOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOPHOreHe3a, MoCTIMOPUOHATIBHOTO Pa3BUTHS, PAa3MHOKEHMUS,
WHAMBUIYAIILHOTO DPa3BUTHUS OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH U UX (QYHKIUSIMHU, MEXKIY OpPraHaMH M CUCTEMaMU OPTraHOB Y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
[UKJIOB OPraHU3MOB, OJTallaMd SMOPHOHAIBHOTO pPAa3BUTHS, TEHOTHIIOM U (EHOTHIIOM,
¢deHoTunom u (pakropamu cpenpl OOUTaAHHUS;

YMEHHUE BBISBIATH OTIUYUTENBHBIC NMPH3HAKH JKUBBIX CHUCTEM, B TOM YHCJE PACTCHHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY JUISI TOKAa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIL;

YMEHHUE peliaTh OWOJIOTUYECKHE 33a1a4d, BBISIBISATH TPUYNHHO-CIIEJCTBEHHBIC CBS3U
MEX]ly HCCIEAYEeMBbIMH OHWOJIOTUYECKUMH NpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U IMpakTHUecKue padoThl, cOOMIOAATh MpaBuia IpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBHTATh THIIOTE3bI, IPOBEPATh WX OKCIIEPHUMEHTAIGHBIMH CPEICTBAMH,
(bopMyHpYs 1IENb UCCIIETOBAHMSI, aHATU3UPOBATH MOJTYICHHBIE PE3YIIbTAThl U JIENaTh BBIBOJIBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe 1O OMOJIOTHH, SKOJOTHU H
MeIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOMIECTB, W IyOJWYHO TIPEICTABIATH
MOJTyYCHHBIC PE3y/IbTAThl HA YICHUUECKUX KOH(PEPEHITHSIX;

YMEHHE OIICHWBATh JTHYECKHE AacleKThl COBPEMEHHBIX WCCIENOBAaHUKH B 00JACTH
OMOJIOTMM M MEAULMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIIPaBICHHOE
M3MEHEHHE TeHOMA U CO3/JaHKie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaAIbHOU IEATeTLHOCTH B
obnactu OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MHUILEBOI
MIPOMBIIIJIEHHOCTH, YIAyOlsiTh MO3HABAaTENbHBIM WHTEpEC, HamnpaBlICHHBbIH Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH NpodecCu U NPOAOJDKEHHE OHOJIOTHUYECKOro oOpa3oBaHUS B
OpraHu3aIusaX CpeiHero NpodeccuoHaIbHOTO U BBHICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoThI

1 B HONOrYA KAK HAVKA 1 http://window.edu.ru —

e http://nrc.edu.ru/est/r4/index.html
http://window.edu.ru —

2 JKuBbIE cHCTEMBI M UX U3ydEHHUE 2 http://www.floranimal.ru -
http://nrc.edu.ru/est/r4/index.html
http://nrc.edu.ru/est/r4/index.html

3 Buosnorus kierku 2 0.5 )
www.school-collection.edu.ru —
http://nrc.edu.ru/est/r4/index.html

4 XuUMHUYecKasi OpraHu3amus KJICTKA 10 1 .
www.school-collection.edu.ru —

5 Crpoctine 1 hyHKIIH KIETK 8 ) http://nrc.edu.ru/est/r4/index.html

P YHIEH www.school-collection.edu.ru —

6 OOMeH BEIECTB U IPEBpaIlcHHe 9 1 http://nrc.edu.ru/est/r4/index.html

SHEPIHHU B KJIETKE www.school-collection.edu.ru —

7 Hacnencreennast nudopManys u 9 05 http://nrc.edu.ru/est/r4/index.html
peanu3aius eé B KIeTKe ' www.school-collection.edu.ru —

. http://nrc.edu.ru/est/r4/index.html

8 JKU3HEHHBIN UK KIETKH 6 1 ]
www.school-collection.edu.ru —
http://nrc.edu.ru/est/r4/index.html

9 CTpoenue 1 dyHKIMK OPranu3mMoB 17 15 www.school-collection.edu.ru —
http://nrc.edu.ru/est/r4/index.html

10 Pa3mHOkeHUe U pa3BUTHE OPraHN3MOB 8 1.5 .
www.school-collection.edu.ru —

11 ['eneTnka — Hayka O HaCIEACTBEHHOCTH 2 0.5 http://nrc.edu.ru/est/r4/index.html



http://window.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://window.edu.ru/
http://www.floranimal.ru/
http://nrc.edu.ru/est/r4/index.html
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
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http://nrc.edu.ru/est/r4/index.html

1 UBMCHYMBOCTH OPraHnu3MOB

www.school-collection.edu.ru —

http://nrc.edu.ru/est/r4/index.html

12 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH 10 1 i
www.school-collection.edu.ru —
http://nrc.edu.ru/est/r4/index.html

13 3aKOHOMEPHOCTH U3MEHYUBOCTU 6 1 i
www.school-collection.edu.ru —
http://nrc.edu.ru/est/r4/index.html

14 T'eHeTnka dyenoBeka 3 0.5 D i
www.school-collection.edu.ru —
http://nrc.edu.ru/est/r4/index.html

15 Cenekiusi OpraHu3MOB 4 1 ;
www.school-collection.edu.ru —

16 buoTexHomorusa U CHHTETHYECKAs 4 http://nrc.edu.ru/est/r4/index.html

onosorus www.school-collection.edu.ru —
http://nrc.edu.ru/est/r4/index.html

17 Pe3epBHOE Bpems 1 i
www.school-collection.edu.ru —

OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe HH(ppoBbIe
Tema ypoka KonTposbHubie | IlpakTnyeckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
b
1 H:OH;;H;;;&K KoMILIeReHa 1 http://nrc.edu.ru/est/r4/index.html
e HACTE COBPEMEHHOTO 01.09.2023 | www.school-collection.edu.ru —
oOmrecTBa
9 JCHBEIC CHCTEMEL I X CBOMHCTEA 1 http://nrc.edu.ru/est/r4/index.html
04.09.2023 | www.school-collection.edu.ru —
3 YpoBHEBaAs OpraHu3aIus ) KUBbIX 1 http://nrc.edu.ru/est/r4/index.html
CUCTEM 06.09.2023 | www.school-collection.edu.ru —
4 Hctopust OTKpBITUS U U3yUYEHUS 1 http://nrc.edu.ru/est/r4/index.html
kietku. Kinetounas teopust 08.09.2023 | www.school-collection.edu.ru —
Meto1b1 MOJIEKYJISIPHOU 1
KJIETOYHOU OMOJIOTHH.
IT 0 n
5 parcrHicckas pa ?Tg (3yreHie 1 05 http://nrc.edu.ru/est/r4/index.html
METO/OB IICTORHOM BHOJIOTHH ' 11.09.2023 | www.school-collection.edu.ru —
(xpomatorpadus, anexTpodopes,
muddepennuanbHOe
uentpudyruposanue, [11[P)»
5 X . 1 http://nrc.edu.ru/est/r4/index.html
HIMITHECICHIL COCTAB 1T 13.09.2023 | www.school-collection.edu.ru —
7 MuHepallbHBIE BELIECTBA KIIETKH, 1 http://nrc.edu.ru/est/r4/index.html
ux 6uosnoruyeckas pojb 15.09.2023 | www.school-collection.edu.ru —
8 Oprannueckue BEeUeCTBA KIETKH 1 05 http://nrc.edu.ru/est/r4/index.html
— Oenku. JIaboparopHas pabota ' 18.09.2023 | www.school-collection.edu.ru —
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«O06HapyxeHne OeNKoB ¢
MIOMOIIbIO KAYECTBEHHBIX
peaxkuuin»

CoiicTBa, K1accupuKaus u

http://nrc.edu.ru/est/r4/index.html

o ¢byHKIMM O6ENIKOoB 20.09.2023 | www.school-collection.edu.ru —
10 Oprannueckue BemecTBa KICTKH http://nrc.edu.ru/est/r4/index.html
— YIJI€BOJIbI 22.09.2023 | www.school-collection.edu.ru —
11 Opranndeckue BenecTBa KIETKH http://nrc.edu.ru/est/r4/index.html
— JIUTINAJIBI 25.09.2023 | www.school-collection.edu.ru —
Hyxkneunosbie kucnorsl. [JHK u
PHK. JIabopaTtopHas pabota http://nrc.edu.ru/est/r4/index.html
12 «HccnenoBanre HyKIIEHHOBBIX 0.5 27 09.2023 www.school-collection.edu.ru
KHCJIOT, BRIJICIICHHBIX U3 KJICTOK o content.edso0.ru—
Pa3IUYHBIX OPraHU3MOBY
C ATD.
13 Z[TpoeHne 1 ymkin dbocd http://nrc.edu.ru/est/r4/index. html
PYTHS HYRICOSHATPHPOCHATSE 29.09.2023 | www.school-collection.edu.ru —
(HT®)
C HK. M
14 re?;e;iio:aZE:KHHHTOM;EEHH http://nrc.edu.ru/est/r4/index.html
> TP P ’ 02.10.2023 | www.school-collection.edu.ru —
MIPOTEOMHUKHU
15 M - http://nrc.edu.ru/est/r4/index.html
CTOAIL CIPYKTYPHOR DHOTOTHH 04.10.2023 | www.school-collection.edu.ru —
16 Tunsl kietok. [IpokapuoTuueckas http://nrc.edu.ru/est/r4/index.html
KIIeTKa 06.10.2023 | www.school-collection.edu.ru —
CrpoeHue 3ykapuoTUYECKOU .
http://nrc.edu.ru/est/r4/index.html
knetku. [IpakTuueckas padbota )
17 . . 0.5 www.school-collection.edu.ru
«M3ydyeHne CBOMCTB KJIETOUHOU 16.10.2023

MeMOpaHbI»

content.edsoo.ru—
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http://nrc.edu.ru/est/r4/index.html

18 IToBepxHOC i armapar KJIETK )
BEPXHOCTHBI atinapat THH 18.10.2023 | www.school-collection.edu.ru —
OnHomMeMOpaHHBIE OPTaHOUIBI
kietku. [Ipakruyeckas pabora http://nrc.edu.ru/est/r4/index.html
19 «3yuenne nBUKEHUA 0.5 www.school-collection.edu.ru
yHcHHC 1 20.10.2023
LIUTOILIA3MBI B PACTUTEIBHBIX content.edsoo.ru—
KJIETKaX»
[TomyaBTOHOMHBIE OpTraHOWIBI
KJICTKU: MI/ITOXOH}lpI/II/I, .
http://nrc.edu.ru/est/r4/index.html
mnactupl. JlabopaTopHas padoTta X
20 1 0.5 93.10.2023 www.school-collection.edu.ru
«MccnenoBanue masMoans3a u .10. content.edsoo. MU—
JETIa3MOJTN3a B PACTUTEIIBHBIX
KJIETKaX»
21 HememOpanHbIe opraHou bl http://nrc.edu.ru/est/r4/index.html
KJIETKHA 25.10.2023 | www.school-collection.edu.ru —
29 Crpocrue u ¢ . http://nrc.edu.ru/est/r4/index.html
TPOEHUE U KIIUHA ;
P YHIEH P 27.10.2023 | www.school-collection.edu.ru —
CpaBHHTEIIbHAS XapaKTEPUCTUKA .
CIETOK SVKaPHOT. Ja60DaToDHAs http://nrc.edu.ru/est/r4/index.html
23 YKAPHOT. patop 0.5 www.school-collection.edu.ru
pabota «M3ydeHue cTpoeHust 30.10.2023
content.edsoo.ru—
KJIETOK Pa3JIMYHBIX OPraHu3MOBY
AccuMuIANUs U JUCCUMUISALIUS
— JIB€ CTOPOHBI MeTa00JIM3Ma.
Tumnesr 0OMeHa BEIEeCTB. .
o4 a6 Hé " http://nrc.edu.ru/est/r4/index.html
aboparopHas padbora «3yuenue ;
patop 13 i 01.11.2023 | www.school-collection.edu.ru —
KaTaIUTHYECKON aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
25 DepMEeHTaTUBHBIN XapakTep 0.5 http://nrc.edu.ru/est/r4/index.html
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peaKIuil KJIETOYHOTO 03.11.2023 | www.school-collection.edu.ru
MetabonmsMma. JlaboparopHas content.edsoo.ru—
paboTa «13yuenune
(bepMEHTATUBHOTO PACIICTUICHUS
MepOKCH/Ia BOJIOPOJA B
PaCTHTEIHHBIX M JKUBOTHBIX
KIIETKax»
26 benku-aktuBaTopsl 1 Oenku- http://nrc.edu.ru/est/r4/index.html
MHTUOUTOPBI 08.11.2023 | www.school-collection.edu.ru —
97 ABTOTpOGHBIN TUTT 0OOMEHa http://nrc.edu.ru/est/r4/index.html
BEIECTB 10.11.2023 | www.school-collection.edu.ru —
28 POTOCHITES http://nrc.edu.ru/est/r4/index.html
13.11.2023 | www.school-collection.edu.ru —
XemocuHTe3. JlaboparopHas http://nrc.edu.ru/est/r4/index.html
29 pabota «CpaBHEHHE TIPOIIECCOB 0.5 www.school-collection.edu.ru
15.11.2023
(bOTOCHHTE3a 1 XeMOCHHTE3a) content.edsoo.ru—
AnHaspoOHbIe OpraHu3Mbl. Buib
opoxenus. JlabopatopHas pabora http://nrc.edu.ru/est/r4/index.html
30 i
«CpaBHEHHE MPOIIECCOB 17.11.2023 | www.school-collection.edu.ru —
OpO>KEHUSI U ABIXaHUSD»
31 AspoOHBIE OpraHu3Mbl. DTaIlbl http://nrc.edu.ru/est/r4/index.html
SHEPTreTUYECKOro oOMeHa 27.11.2023 | www.school-collection.edu.ru —
DHeprus MeMOpaHHOTO
32 rpajueHTa npoToHoB. CHUHTE3 http://nrc.edu.ru/est/r4/index.html
AT®: pabora nporoHHoit ATD- 29.11.2023 | www.school-collection.edu.ru —
CUHTA3bI
http://nrc.edu.ru/est/r4/index.html
33 Peakuuu MatpuyHOro cUHTE3a

29.12.2023

www.school-collection.edu.ru —
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TpaHcKkpUnUKs — MAaTPUYHBIN

http://nrc.edu.ru/est/r4/index.html

34 cunte3 PHK 04.12.2023 | www.school-collection.edu.ru —
35 T paHCIBILIS 1 68 YTalLI http://nrc.edu.ru/est/r4/index.html
P B 06.12.2023 | www.school-collection.edu.ru —
K .
36 Pgﬂfp;];i}zi?ggsmcnm http://nrc.edu.ru/est/r4/index.html
1o P cHiTese 08.12.2023 | www.school-collection.edu.ru —
Oenka
Opranusanus reHoma y http://nrc.edu.ru/est/r4/index.html
37 .
MPOKApUOT U FYKapHOT 11.12.2023 | www.school-collection.edu.ru —
38 MonexkynspHble MEXaHU3MBbI http://nrc.edu.ru/est/r4/index.html
AKCTIPECCHH TEHOB Y DYKapruOT 13.12.2023 | www.school-collection.edu.ru —
Bupycsl — BHeEKIIETOUHBIE
39 (hopMBI KU3HU U OOJTHTaTHBIE 05 http://nrc.edu.ru/est/r4/index.html
napasuthl. [IpakTuueckas padora ' 15.12.2023 | www.school-collection.edu.ru —
«Co3manne MO BUPYCay
BupycHsie 3a6oeBanus http://nrc.edu.ru/est/r4/index.html
40 . .
YeJI0OBEKa, )KUBOTHBIX, PACTCHHM 18.12.2023 | www.school-collection.edu.ru —
41 HanoTexHooruu B OMOJIOTHU U http://nrc.edu.ru/est/r4/index.html
MEIULIUHE 20.12.2023 | www.school-collection.edu.ru —
42 T http://nrc.edu.ru/est/r4/index.html
" 22.12.2023 | www.school-collection.edu.ru —
. http://nrc.edu.ru/est/r4/index.html
43 Matpuraistit criires JAHK 25.12.2023 | www.school-collection.edu.ru —
Xpomocomsl. JlabopaTopHas http://nrc.edu.ru/est/r4/index.html
44 pabota «M3yyeHne XxpoMocoM Ha 0.5 97 12.2023 www.school-collection.edu.ru
FOTOBBIX MHKpOIIpENaparax» o content.edsoo.ru—
http://nrc.edu.ru/est/r4/index.html
45 Jlenenue KIETKH — MHUTO3

29.12.2023

www.school-collection.edu.ru —
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46

Tunsl kietok. Kapuokunes u
nuTokuHes. JlabopaTopHas
pabora «Habmoienne MuTo3a B

0.5

http://nrc.edu.ru/est/r4/index.html
www.school-collection.edu.ru

10.01.2024
KJIETKaX KOHYMKA KOPEIIKa JIyKa content.edsoo.ru—
(Ha rOTOBBIX MUKpOIIpernapaTax)»
47 Perynsuus >KM3HEHHOTO LMK http://nrc.edu.ru/est/r4/index.html
KJIIETOK 12.01.2024 | www.school-collection.edu.ru —
48 0 http://nrc.edu.ru/est/r4/index.html
PrafHsM KaK CiHoe HEloe 15.01.2024 | www.school-collection.edu.ru —
Txanu pacrenuii. JlabopaTopHas http://nrc.edu.ru/est/r4/index.html
4 %! 7 ) www.school-collection.edu.ru
9 pabota «u 3y4EeHHE TKaHEH 0.5 17.01.2024
pacTeHui» content.edsoo.ru—
Tkauu )KUBOTHBIX U YEJIOBEKA. http://nrc.edu.ru/est/r4/index.html
50 JlaGopaTtopHnas pabdora «3y4yeHue 0.5 www.school-collection.edu.ru —
. 19.01.2024
TKaHEN KUBOTHBIX» content.edsoo.ru
51 JCI)pgaHH' CHCTGMI; OPFa}I;IOB' 0.5 http://nrc.edu.ru/est/r4/index. html
abOpATOpHas pabota «XISyHeHne ' 22.01.2024 | www.school-collection.edu.ru —
OpPraHOB I[BETKOBOT'O PACTECHHUS
52 0 . http://nrc.edu.ru/est/r4/index.html
1opa Tea OprafmsmMon 24.01.2024 | www.school-collection.edu.ru —
53 http://nrc.edu.ru/est/r4/index.html
JIBIKCHHE OPraHH3MOB 26.01.2024 | www.school-collection.edu.ru —
54 N http://nrc.edu.ru/est/r4/index.html
HTAHMIE OPTaHIsMOB 29.01.2024 | www.school-collection.edu.ru —
55 Hurazne no;a OHOTHEIX http://nrc.edu.ru/est/r4/index.html
PKHBOTHBIX. LHHIICBAPHTEIbHAS 31.01.2024 | www.school-collection.edu.ru —
CHCTEMA YEI0BEKA
56 JIpIXxaHue OpraHu3MoOB http://nrc.edu.ru/est/r4/index.html
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02.02.2024

www.school-collection.edu.ru —

I[BIX&HI/IG IIO3BOHOYHBIX

http://nrc.edu.ru/est/r4/index.html

> JKMBOTHBIX M YEJIOBCKA 05.02.2024 | www.school-collection.edu.ru —
58 Tpancnopt BemecTs y http://nrc.edu.ru/est/r4/index.html
OpraHU3MOB 07.02.2024 | www.school-collection.edu.ru —
59 Eg:;oelfs:;ii j;zzfsmx . http://nrc.edu.ru/est/r4/index.html
09.02.2024 | www.school-collection.edu.ru —
YeJIoBeKa
60 Bhiienienne y opraHm3MoB http://nrc.edu.ru/est/_r4/index.htm|
12.02.2024 | www.school-collection.edu.ru —
61 3amuTa y opranmMoB http://nrc.edu.ru/est/_r4/index.htm|
14.02.2024 | www.school-collection.edu.ru —
62 VIMMYHHAS CHCTEMa YeloBeKa http://nrc.edu.ru/est/_r4/index.htm|
16.02.2024 | www.school-collection.edu.ru —
63 PaznpaxumMocTts U perymsnus y http://nrc.edu.ru/est/r4/index.html
OpraHU3MOB 26.02.2024 | www.school-collection.edu.ru —
64 ggrooli)a;;:{{:: f;g::/ll?z;;ommx http://nrc.edu. ru/est/_r4/ index.html
o HeTOBeKA 28.02.2024 | www.school-collection.edu.ru —
65 DopMBbI pa3MHOKEHUS http://nrc.edu.ru/est/r4/index.html
OpraHu3MOB 01.03.2024 | www.school-collection.edu.ru —
66 TToJ10B0E pasMHOKeEHIE http://nrc.edu.ru/est/_r4/index.htm|
04.03.2024 | www.school-collection.edu.ru —
67 Meiios http://nrc.edu.ru/est/-r4/index.html
06.03.2024 | www.school-collection.edu.ru —
I'ametorenes. O6pa3oBaHue 1 http://nrc.edu.ru/est/r4/index.html
68 pa3BUTHE NOJIOBBIX KJIETOK. 0.5 11.03.2024 www.school-collection.edu.ru

JIaGopatopHas pabota «3yuenue

content.edsoo.ru—
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CTPOEHUS MOJIOBbIX KJIETOK Ha
rOTOBBIX MUKpOIIpenapaTax»

NupuBunyanbHOE pa3BUTHE

http://nrc.edu.ru/est/r4/index.html

69 i
OpraHU3MOB — OHTOT'€HE3 13.03.2024 | www.school-collection.edu.ru —

70 3akiazKa OpraHoB U TKaHEH U3 http://nrc.edu.ru/est/r4/index.html
3apO/IBIIIEBBIX JINCTKOB 15.03.2024 | www.school-collection.edu.ru —
Poctu Pa3BHUTUC )KMBOTHBIX.

JlabopaTtopHnas pabota http://nrc.edu.ru/est/r4/index.html

71 «BpIsiBIIEHUE PU3HAKOB CXOJICTBA 0.5 18.03.2024 www.school-collection.edu.ru —
3apO/IBIIIeH TO3BOHOYHBIX o content.edsoo.ru
JKHUBOTHBIX»

PasMHOXkeHue u pa3BuTHe
pactenuii. JlabopaTtopHuas padora .
79 «CTDOCHIE ODIAHOB 05 http://nrc.edu.ru/est/r4/index.html
P P ' 20.03.2024 | www.school-collection.edu.ru —
Pa3MHOKEHHSI BBICIIINX
pacTeHui»

73 Hctopus ctaHOBIICHHS 1 http://nrc.edu.ru/est/r4/index.html
Pa3BUTHSI TEHETHKHU KaK HAyKH 22.03.2024 | www.school-collection.edu.ru
OcHOBHbBIE IOHATHS U CUMBOJIBI .

http://nrc.edu.ru/est/r4/index.html
reHetuku. Jlaboparopuas pabota .
74 0.5 www.school-collection.edu.ru —
«/Ipo3oduna kak 0OBEKT 25.03.2024
. content.edso00.ru
TEHETUUYECKUX UCCIIEeIOBAHUI
3aKOHOMEPHOCTH HACJIEI0BAHUS
pU3HaKoB. MoHOTHOpUIHOE .
http://nrc.edu.ru/est/r4/index.html
ckpemuBanue. [IpakTuueckas )

75 " 0.5 www.school-collection.edu.ru —

pabota "U3ydyeHue pe3ynpTaToB 27.03.2024

MOHOTHOPHIHOTO CKPEIINBAHHS Y
apo3o¢uis"

content.edsoo.ru
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ITuTosmornueckre OCHOBBI

http://nrc.edu.ru/est/r4/index.html

76 i
MOHOTHOPHUIHOTO CKpPEIIUBAHUS 29.03.2024 | www.school-collection.edu.ru —

77 Ananusupyroliee cKpeluBaHue. http://nrc.edu.ru/est/r4/index.html
Hemnonnoe nomunupoBanue 01.04.2024 | www.school-collection.edu.ru —
JluruOpuiHoe CKpeIBaHue.

78 [Ipaktuyeckas padora «M3yuenue 05 http://nrc.edu.ru/est/r4/index.html
pe3ynbTaTOB JUTHOPUIHOTO ' 03.04.2024 | www.school-collection.edu.ru —
CKpEIIUBaHUS Y APO30 (PHITBI»

[uTonornyeckue 0CHOBBI http://nrc.edu.ru/est/r4/index.html

79 i
TUTUOPUTHOTO CKPEUTUBAHUS 05.04.2024 |  www.school-collection.edu.ru —

80 CueruieHHO€E HaCJIEA0BaHNE http://nrc.edu.ru/est/r4/index.html
MIPU3HAKOB 15.04.2024 | www.school-collection.edu.ru —

81 XpOMOCOMHAsI TEOPUS http://nrc.edu.ru/est/r4/index.html
HaCJIEICTBEHHOCTHU 17.04.2024 | www.school-collection.edu.ru —

82 ereTHEA oA http://nrc.edu.ru/est/r4/index.html

HETHRa ToT 17.04.2024 | www.school-collection.edu.ru —

83 r http://nrc.edu.ru/est/r4/index.html

CHOTHIL ai HeslocThas cherema 19.04.2024 | www.school-collection.edu.ru —
r N

84 z::;f;fc};i?eil?;gom http://nrc.edu.ru/est/r4/index.html
P P ’ e 19.04.2024 | www.school-collection.edu.ru —
YernoBeKa

85 M3MeH4YnBOCTD MpU3HAKOB. Buibl http://nrc.edu.ru/est/r4/index.html
W3MEHYUBOCTH 22.04.2024 | www.school-collection.edu.ru —

86 MoaudukanroHHast http://nrc.edu.ru/est/r4/index.html
HU3MEHYMBOCTh 22.04.2024 | www.school-collection.edu.ru —
B o

87 Bsp;;ulfolf:;ipzi; 05 http://nrc.edu.ru/est/r4/index.html

PHato P ' ' 26.04.2024 | www.school-collection.edu.ru —

JIaGoparopHas paboTa
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«HccnenoBanue
3aKOHOMEPHOCTEH
MOAU(PUKAITTOHHOM
n3MeHunBocCTU. [locTpoeHue
BapHalMOHHOIO psiaa U
BAPUALIMOHHON KPUBON»

TI'enoTunmyeckas N3MEHYNBOCTb.

http://nrc.edu.ru/est/r4/index.html

88 KoMmOuHaTuBHAs H3MEHYUBOCTh 03.05.2024 | www.school-collection.edu.ru —
MyranroHHasi U3BMEHUYUBOCTbD.

89 [IpakTrueckas padota «MyTaruu 05 http://nrc.edu.ru/est/r4/index.html
y 1p0o30(]rIbl (Ha TOTOBBIX 06.05.2024 | www.school-collection.edu.ru —
MUKpOTpernaparax)»

90 i;ii:gf;pgsgg\;ﬁijﬂ;HHOFO http://nrc.edu.ru/est/_r4/index.htm|

08.05.2024 | www.school-collection.edu.ru —
SIUTCHOMUKA
I'eneTnka yemoBeka.

01 [IpakTrueckas padota 05 http://nrc.edu.ru/est/r4/index.html
«CocraBieHre U aHAJIU3 13.05.2024 | www.school-collection.edu.ru —
POJOCTIOBHOM»

92 MeTOJB! M THIHHCKOl TeHETHRH http://nrc.edu.ru/est/-r4/index.html

13.05.2024 | www.school-collection.edu.ru —
3HaueHne MeqUIIHHCKOMI

93 FEHETUKU B IPEAOTBPAILICHUHU U http://nrc.edu.ru/est/r4/index.html
JICYCHHUH TCHECTUUCCKHUX 15.05.2024 | www.school-collection.edu.ru —
3a00JICBaHHUH YeJIOBEKa
OCHOBHBIE IOHSATHUS CEJICKIIUH.

94 JlaGopatopHas pabota «3yuenue 05 http://nrc.edu.ru/est/r4/index.html
COPTOB KYJIbTYPHBIX PACTEHUH U 15.05.2024 | www.school-collection.edu.ru —

nopoa AOMAIIHUX JKUBOTHBIX»
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MeTomp! CeNeKIIMOHHON pabOTHI.

http://nrc.edu.ru/est/r4/index.html

% Jlaboparopras padota «HgyileHHe ! 05 17.05.2024 | www.school-collection.edu.ru —
METO/IOB CEJICKITUU PACTCHUIN)
JIOCTHIKEHMS CENEKIUN PACTEHUI )
96 [ (T —— 1 http://nrc.edu.ru/est/r4/index.html
b o 17.05.2024 | www.school-collection.edu.ru —
pabora «I[IpuBUBKa pacTeHHID»
CoxpaHenue, U3yueHue u )
97 N —— 1 http://nrc.edu.ru/est/r4/index.html
20.05.2024 | www.school-collection.edu.ru —
pecypcoB
BI/IOT CXHOJIOTHUA KaK HaYKa n
98 OTpacib NPOU3BOJICTBA. 1 05 http://nrc.edu.ru/est/r4/index.html
[IpakTuueckas padota «3yueHnue ' 20.05.2024 | www.school-collection.edu.ru —
00BEKTOB OMOTEXHOJIOT UM
99 OCHOBHBIE HaIlPaBJICHUS 1 http://nrc.edu.ru/est/r4/index.html
CHUHTETUYECKOH OMOJIOTNH 22.05.2024 | www.school-collection.edu.ru —
100 XpOMOCOMHAs ¥ T€HHas 1 http://nrc.edu.ru/est/r4/index.html
WHXEHEPUS 22.05.2024 | www.school-collection.edu.ru —
http://nrc.edu.ru/est/r4/index.html
101 M o
CAMHHHCKHE DHOTEXHOIOTHH . 24.05.2024 | www.school-collection.edu.ru —
PesepBHbiii ypok. [ToBTOopenue, .
102 060GLICHILE. CHOTEMATHIALILS 1 http://nrc.edu.ru/est/r4/index.html
HIEHHE, B 24.05.2024 | www.school-collection.edu.ru —
3HAHUN
OBIIEE KOJIMYECTBO YACOB IT
. O CTBO €O 0 102 13.5

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuit A.A., Py6uos A.M. u npyrue;
nop penakuueit [Taceunnka B.B., AkimonepHoe o0iectBo «M3aaTenbcTBO

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
buonorus, 10 kinacc/ [laceunuk B.B., Kamenckuii A.A., PyomioB A.M. u apyrue;
nox penakiueit [laceunuka B.B., AkiimonepHoe o61ectBo «3marenbeTBo

«HpOCBGIIIGHI/IG»

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://nrc.edu.ru/est/r4/index.html

www.school-collection.edu.ru —



JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

MYHUUUNAJIbHOE OBLLEOBPA3OBATEJIbHOE YYPEXXAEHUE 08.09.23 10:54 (MSK) Ceptudukat D454828BF287DC618F586DA81290E004
CAJIMAHOBCKAS CPEQHSAA LLKOJIA, Tabakosa MpuHa BnagnmmpoBHa,
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