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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmbl IO OMOJIOTUU TEOPETHUECKYIO OCHOBY ISl ONIPEICIICHUS
NOJX0/10B K (POPMHUPOBAHUIO COJIEpKaHUs ydeOHOro peamera «bronorus» cocTaBuiIu:
KoHuentyanbHble nosoxeHust PI'OC COO o B3auM0o00yCIOBICHHOCTH LIENEH, COepKaHMs,
pe3yabTaToOB 00yueHUs U TPeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, ITOJIOKEHUS 00
O0IMIMX LEISIX ¥ MPUHLHUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEJTHETO
obmiero oopaszoBanus B Poccuiickoil denepannu, a Takke NOJ0XKEHU 0 crieniuduke 61onoruy,
e€ 3HAYCHUHU B IIO3HAHUM KUBOU IPUPOABI U 00ECIIEUeHUH CYLECTBOBAHMSI YEJIOBEUECKOTIO
obmectBa. CorinacHO Ha3BaHHBIM MOJIOKEHUSIM OIpeJIeIeHbl OCHOBHBIE (DYHKLIMU IPOrPaMMBbl
1o 6MoNIOruy U €€ CTPYKTypa.

[Tporpamma o 6uosioruu A€t npeacTaBieHUe O LeNsx, 00 o0miel cTpaTeruu
00y4yeHHMsI, BOCIIUTAHUS U PA3BUTHUs O0YUAIOLIUXCs CPeACTBaMHU Y4eOHOI0 IpeaMera
«buonorusy, onpenenser o0s3aTeNIbHOE IPEIMETHOE COJIEPKAHUE, ET0 CTPYKTYPY,
pacripesiesieHue 110 pa3zesaM U TeMaM, peKOMEHyEMYIO MOCIIe10BaTeIbHOCTh U3YUYEHUS
y4eOHOro MaTepuaa ¢ y4éToM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€il, TOrMKH
00pa30BaTeNLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJIarOIIUXCS.

B mporpamme o 6HOIOTHN TaKKe YIUTHIBAIOTCS TPEOOBAHUS K INITAHUPYEMBIM
JMYHOCTHBIM, METANIPEAMETHBIM U MIPEIMETHBIM pe3yJibTaTaM 00yyeHHUs! B GOpMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TTO3HABATEIBHOH JIEATEIBHOCTH/YIeOHBIX JEHCTBUN 00YJarOIUXCs 10
OCBOEHUIO COJIEPKaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B nmporpamme no 6monoruu (1011 ximaccel, 6a30BBIi YpOBEHB) peaTn30BaH MPUHIHIT
MIPEEMCTBEHHOCTH B M3yUYCHHUH OMOJIOTHH, Oaroaaps ueMy B Heit DenepanbHas paboyas
nporpamma | buonorus. 10—-11 xnaccel (6a30BbIi ypoBeHb) 4 IpOCMATPUBAETCS HAPABIECHHOCTh
Ha pa3BUTHE 3HAHMM, CBA3aHHBIX ¢ (POPMUPOBAHUEM E€CTECTBEHHO-HAyYHOTO MUPOBO33PEHMS,
LIEHHOCTHBIX OpUEHTAIMN JTMUYHOCTH, FIKOJIOTUYECKOTO MBIIIIEHUS, PEACTaBIEHUN O 310POBOM
o0pase ®KHU3HU U OepeKHBIM OTHOLIIEHUEM K OKpY»Karollel mpupoaHoii cpene. [Tostomy Hapsty
C MU3y4YEeHHEM 00LIEeONOIOTHYECKUX TEOPHii, a TaK)Ke 3HAHUN O CTPOEHUH JKUBBIX CUCTEM
Pa3HOr0 paHra u CyLIIHOCTH OCHOBHBIX IIPOTEKAIOLINX B HUX MIPOLIECCOB B IPOTpamMMe 110
OMoJIOTHH yIeTIeHO BHUMAHUE UCIIOIB30BaHMIO MOJYYEHHBIX 3HAaHUH B IOBCEHEBHOM KHU3HU
JUISL PeLIeHUs IPUKJIIaIHBIX 33/1a4, B TOM YucIIe: NpopHIAKTUKY HACIEICTBEHHBIX 3a001eBaHuI
4eJI0BEKa, METUKO-TeHETHYECKOTO KOHCYIbTUPOBAHUS, 000CHOBAHUS SKOJIOTHYECKU
11eJ1eco00pa3HoOro MOBEACHUS B OKpY Karollel IpUpoAHOM cpelie, aHalln3a BIUSHUSA
XO35ICTBEHHOM AESITEIbHOCTH YEJIOBEKA HA COCTOSIHUE TPUPOIHBIX U MCKYCCTBEHHBIX
IKOCUCTEM. Y CUJICHHE BHUMAHUS K PUKJIaHON HANPaBIEHHOCTH Y4eOHOT0 MpeaMeTa
«buonorus» NpoAMKTOBaHO HEOOXOAUMOCTBIO O0ECTIEUEHNUs YCIOBUH JUJIS peIIeHUs OHOH U3
aKTyaJbHBIX 33J]a4 IKOJIBHOTO OMOJIOrMYecKOro o0pa3oBaHms, KOTOpas Mpe/rnoaraet
dbopMupoBaHUEe y 00Y4arOIIUXCSl CIIOCOOHOCTH aJallTUPOBATHCS K U3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[IporpaMma o GmMoIOTHY ABISETCS OPUEHTUPOM JUISI COCTABJICHUS pabOUUX MpOrpamm,
aBTOPBI KOTOPBIX MOTYT MPEAJIOKUTH CBOI BapuaHT MOCIEI0BATEIbHOCTH U3YUEHHS U
CTPYKTYpbl Y4eOHOT0 MaTepHala, cBo€ BUJeHHe myTei popmupoBanus y oOydaromuxcs 10-11
KJIACCOB TIPEIMETHBIX 3HAHHM, YMEHUN U CITIOCOOOB yueOHOM eI TETPHOCTH, 8 TAKXKE
METOJMYECKUX pelIeHUH 3a7a4 BOCIIUTAHUS U Pa3BUTHS CpEACTBAMH y4eOHOTO MpeaMeTa
«buonorus».

Bbuosnorus Ha ypoBHe cpeiHero oouero oopazoBaHus 3aHUMAeT BaxxHoe MecTo. OH
obecrieunBaeT popMUpOBaHUE y 00YUAIOIIMUXCS MPEACTABICHUI O HAYYHOW KapTHHE MHUDA,
pacuipsieT 1 0000IIaeT 3HaHUS O KHUBOU MPUPOJIE, €€ OTIMYUTEIHHBIX TPU3HAKAX — YPOBHEBOM
OpraHM3alK U SBOJIIOLIMH, CO3AAET YCIOBHS JUIsl: IO3HAHUS 3aKOHOB KUBOW ITPUPOJIBI,



dbopmupoBanus GyHKITMOHATHHOM IPAMOTHOCTH, HABBIKOB 3JI0POBOTO M 0€30MMacHOT0 00pa3a
KHU3HH, YKOJIOTUYECKOTO MBIIIUICHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bosnbiioe 3nauenne GMOIOTHS UMEET TaKKe JJISl PEIIeHUs] BOCIUTATENbHBIX U
Pa3BHUBAIOIINX 33724 CPETHETO O0IIer0 00pa3oBaHus, CONMaIN3auu o0yJarommxcs. M3yuenue
Ouonoruu obecrneunBaeT ycIoBUs Ut (POPMUPOBAHUS HHTEIUICKTYaIbHBIX,
KOMMYHHKAITIOHHBIX U HHPOPMAITMOHHBIX HABBIKOB, 3CTETHUECKOHN KYJIbTYPBI, CIOCOOCTBYET
MHTETPalui OMOJIOTMYECKUX 3HAHHM C MPEICTABICHUSAMH U3 JPYTrUX y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3KMKU, XUMHUH U Teorpaduu. Ha3BaHHbIE MOTOKEHHS O PeIHA3HAUYCHUH Y4eOHOTO
npeamera «brosorus cocTaBUIIM OCHOBY JIJIsl OIPEACTICHHS MTOIX0A0B K 0TOOPY H
CTPYKTYPUPOBAHUIO €T0 COJIEPKAHUS, TIPEACTABICHHOTO B IPOrpamMMe 10 OHOJIOTHH.

OTt60p comepkanust yaeOHOTo npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C TMO3UIIMIA KYIbTYPOCOOOPAa3HOTO MOAX0/1a, B COOTBETCTBUH C KOTOPHIM 00yUaroIInuecs JOIKHbI
OCBOUTH 3HAHUS U YMEHUS, 3HAYNMBbIe 17151 GOPMUPOBAHUS OOIIEH KYIbTYphI, OMPEIeIIoNnne
aJIeKBaTHOE MOBE/ICHUE YeNIOBEKa B OKpYKarolllel MPUPOIHOI cpesie, BOCTpeOOBaHHbBIE B
MOBCEIHEBHOM JKU3HH U IPAKTHUECKOH aearerabHocTH. Ocoboe MecTo B 3TOM cHUCTeMe 3HAHUN
3aHUMAIOT AJIEMEHTHI COJIePIKaHUSI, KOTOPBIE CIYKaT OCHOBOMU AJis (POPMUPOBAHHUS
MPEJICTABICHUI O COBPEMEHHON €CTeCTBEHHO-HAYYHON KapTHHE MUPA U IEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUHA OHMOJIOTHYECKOro 00pa3oBaHusl.

CtpykTypHupoBaHHE coAepkKaHHs y1eOHOTO MaTepHralia B IporpaMmme o OMoJ0Tuu
OCYIIECTBIICHO C y4ETOM NMPUOPUTETHOTO 3HAYCHHUSI 3HAHUHM 00 OTIIMYUTEILHBIX OCOOCHHOCTSIX
YKUBOU MPUPOABL, O €€ YPOBHEBON OpraHU3aIMK U IBOJIOLUU. B COOTBETCTBUM C 3TUM B
CTPYKType yuebHoro npeamera «buonorusy BblIeIeHbI CIEIYIOIINE COIepKaTeIbHbIC JINHUU:
«buonorus kak Hayka. MeToabl HAy4HOIro o3HaHUA», «KileTka kak OMoI0ruuecKas CucTemMa,
«Opranusm Kak ouosjorudyeckas cucrema», «CucreMa 1 MHOrooOpa3ue OpraHudecKoro MUpay,
«OBOJIOIHS KUBOW TPUPOABI», « IKOCHCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Llens n3yuenns yuebHoro npenmera «buosnorus» Ha 6a30BOM ypOBHE — OBJIa/ICHHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYPHO-() YHKITHOHAIEHOW OPTaHU3aINH KUBBIX CUCTEM
pa3HOTOo paHra ¥ MpUOOPETeHNE YMEHUN UCTIONh30BaATh ATH 3HAHMS JIJIsi TPAMOTHBIX JIEHCTBUIA B
OTHOIIEHHH 00BEKTOB )KUBOH MPHUPOJIBI U PEIICHUS Pa3TMYHBIX KHU3HEHHBIX TPOOIEM.

JlocTrokeHue 1eny u3ydeHns yaeOHoro npenmeta «buonorus» Ha 6a30BOM ypoBHE
o0ecTieuynBaeTCsl peHIeHHEM CIISTYIOIINX 33 1au:

OCBOCHHE 00YYAIOIIUMUCS CUCTEMBI 3HAHUN O OMOJIOTUIECKUX TEOPHSIX, YICHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MpaBUiIax, CIyKalluX OCHOBOH A1t JOpMUPOBAHUS
MPEJICTABICHUI O €CTeCTBEHHO-HAYUYHON KapTHHE MUPA, O METOJIaX HAYYHOTO TIO3HAHWS,
CTPOEHUHU, MHOTOOOpa3uu U 0COOEHHOCTSIX KHUBBIX CUCTEM PAa3HOTO YPOBHS OpraHHM3alluy,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

(dbopMupoBaHHE y 00YJAOIINXCS TTO3HABATENBHBIX, HHTEJUICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIiecce aHAIKM3a JaHHBIX O MYTIX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3TJISINIOB,
u/iel U MOJIX0JI0B K U3YYEHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alNH;

CTaHOBJIEHHUE Y 00yUaronmxcs o01eit KyabTyphl, GYHKIIMOHATEHOW IPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH M OLEHUBATH SIBJICHUS OKPYXKAIOIIET0 MUPA KUBOW TTPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

(dbopmupoBaHue Yy 00y4aroIUXCs YMEHUI UIUTIOCTPUPOBAThH 3HAUCHHE OMOIOTHYECKUX
3HAHWH B MTPAKTUYECKOH JIEATEIFHOCTH YEIIOBEKA, PA3BUTHH COBPEMEHHBIX METUIITHCKHX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIHUTAaHNUE YOEXKAEHHOCTH B BO3MOXXHOCTHU TTO3HAHMSI YEIOBEKOM >KMBOU MPHUPOJIBI,
HE00X0IUMOCTH OepeKHOT0 OTHOIICHHUS K HEel, COOIIOIEHUS STHUYECKUX HOPM MPHU IPOBEICHUH
OMOJOTUYECKHUX UCCIIEJOBAHMIA;



OCO3HaHHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUM JUIsl TOBBIILIEHUSI YPOBHSI 9KOJIOTHYECKON
KYJIBTYPBI, U1 GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

pUMEHEHHE TPUOOPETEHHBIX 3HAHUHI U YMEHHI B TOBCEAHEBHOM KU3HU IS OLIEHKU
MOCJIECTBHI CBOCH AEATEIBHOCTH MO OTHOLICHHIO K OKPYKAIOLIeH cpefie, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpeanero obmero oopasoBanus «buonorusy, nzydaemas Ha 6a30BOM
YPOBHE, SIBJISETCS 00s3aTEIBHBIM YU€OHBIM MPEAMETOM, BXOISIIUM B COCTAB MPEAMETHON
obmactu «EcTecTBeHHO-Hay4YHbIE peAMEThI». O011Iee YMCI0 YacoB, pEKOMEHIOBAHHBIX IS
u3ydeHus ouonoruu — 68 wacon: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 gaca
(1 gac B HEneIMIO).

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAI.

Cornacno ®I'OC COO ycraHaBaMBarOTCsS TpeOOBAaHUS K pe3yJbTaTaM OCBOCHHUS
00y4aroIUMUCS POrPaMM CpPeIHEro 001Iero 00pa3zoBaHus: JUYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATbI

B cTpykType TMYHOCTHBIX pe3yabTaTOB OCBOCHUS IpeaIMeTa «bruonorus BblIEIEHbI
CJIEIYIOIINE COCTABISIONINE: OCO3HAHNE 00YUYAIOUUMUCS POCCUMCKON Tpa)IaHCKON
WJICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTA U CAMOOTIPEICTICHUIO,
HAJIMYUEe MOTUBALIMU K 00Y4EeHHIO OMOJIOTHH, IIeTICHAPaBIeHHOE Pa3BUTHE BHYTPEHHHUX
yOexAeHUI TMYHOCTH Ha OCHOBE KJIIOUYEBBIX [ICHHOCTEN U NCTOPUUYECKUX TPATULUI pa3BUTHS
OMOJIOTMYECKOT0 3HAHHUS, TOTOBHOCTh U CITIOCOOHOCTh 00yUaIOIIUXCS PYKOBOICTBOBATHCS B
CBOGi/JI ACATCIIBHOCTHU LICHHOCTHOCMBICIIOBBIMU yCTaHOBKaMI/I, HpI/ICyIHI/IMI/I CUCTCMEC
OMOJIOTHYECKOr0 00pa30BaHus, HATUYNE YKOJIOTHUECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LICJIN U CTpOI/ITI) JKN3HCHHBIC IIJIaAHBI.

HI/ILIHOCTHI)IG pGSYHI)TaTI)I OCBOCHUA HpeI[MeTa «BI/IOJ'IOFI/ISI» JOCTUTAKOTCA B €ANHCTBE
y‘Ie6HOI\/’I nu BOCHI/IT&TCJ’IBHOﬁ ACATCIIBHOCTHU B COOTBECTCTBUHU C TpaI[I/IHI/IOHHBIMI/I pOCCHfICKI/IMI/I
COHI/IOKYJIBTypHI)IMI/I, I/ICTOpI/ILIeCKI/IMI/I nu )IYXOBHOHpaBCTBCHHI)IMI/I IOECHHOCTAMU, HpI/IHSITI)IMI/I B
00111ecTBE MpaBUJIaMU XU HOPMaMH TIOBEICHUS U CIIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHMS,
CaMOBOCITUTAHUA U CaMOpaSBI/ITI/Ifl, paSBI/ITI/ISI BHyTpeHHefI IIO3UIIHUHN JIMYHOCTH, HanI/IOTI/ISMa,
YBa)XE€HUS K 3aKOHY U MPABOIMOPSAKY, UETOBEKY Tpya U CTApUIEMY MOKOJIEHUIO, B3AUMHOTO
yBa)KeHHUsI, OEPEKHOTO OTHOUICHHS K KyIbTyPHOMY HACIIEIUIO U TPATHUIIHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoae U OKPYKAKOLIEH cpee.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS YUeOHOTO MpeameTa « BHOIOTHs TOKHBI
OTpakaTb TOTOBHOCTH U CLIOCOOHOCTH 00YYArOMIMXCS PYKOBOJICTBOBATHCS CHOPMUPOBAHHOM
BHYTPEHHEHN MO3UIMEN TMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIlUI, TO3UTUBHBIX
BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IEHHOCTSM POCCUHCKOTO
o0I1ecTBa, paclIMpPeHHEe KU3ZHEHHOTO OMBITA U OIBITA JESATEILHOCTH B MPOLIECCE peann3aiuu
OCHOBHBIX HaIlpaBJI€HUN BOCHUTATEIbHON JEATEIbHOCTH, B TOM YUCIIE B YAaCTHU:

1) rpamaaHCcKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00yUYAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUIICKOTO 00IIECTBa;

OCO3HaHUE CBOMX KOHCTHTYIITMOHHBIX TTPaB U 00S3aHHOCTEH, YBOKEHHUE 3aKOHA U
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOU JCSITEIIBHOCTH MPH CO3AaHUH YICOHBIX



IPOEKTOB, PEIICHUH YY€OHbIX U MI03HABATEIbHBIX 33/]a4, BHIIOJHEHUN ONOJIOTHYECKUX
OKCIIEPUMEHTOB; CHOCOOHOCTH ONPENEIISATH COOCTBEHHYIO TTO3UIIMIO IO OTHOLICHHIO K
SIBJICHUSIM COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHUE YUUTHIBATH B CBOMX JEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMO/ICHCTBHS JIIO/ICH C Pa3HBIMH YOCKIECHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMH U COLUAIbHBIM
IIOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B ITPOIIECCE COBMECTHOTO BBHIITOJHEHHS YUCOHBIX,
IIO3HABATEJIBHBIX U MCCIIEIOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLICHHS K MHEHUIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOU NEATEIIBHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON I'paKTaHCKON UACHTUYHOCTH, MATPHOTU3MA,
YBa)KEHUSI K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH mepes PoauHoi, ropaoctu 3a cBoit
Kpaii, cBoto Poauny, cBOM SI3bIK U KYJIBTYPY, IPOILIOE U HACTOSIIIEE MHOTOHAIIMOHATBHOTO
Hapona Poccun;

IIEHHOCTHOE OTHOIICHHUE K TPUPOJHOMY HACIIECAUIO U TAMSATHUKAM MPUPOIBL,
JIoCTIKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIOCOOHOCTH OIICHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAYCHHSI OMOJIOTUU B MIO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO 00IIIeCTBa;

unenHas yoexx1€HHOCTh, TOTOBHOCTD K CIIYKEHUIO U 3aimmuTe OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

0CO3HaHME AYXOBHBIX LIEHHOCTEH POCCUIICKOTO HAapo/a;

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEICHHUS;

CHOCOOHOCTh OLIEHUBATH CUTYALlMIO U IPUHUMATh OCO3HAHHBIE PELICHNUS,
OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEGHHOCTH; OCO3HAHKE JIMYHOTO BKJIaJia B
MOCTPOCHHE YCTOWYMBOTO OyyIIEro; OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJIUTEIISM,
CO3JIaHUIO CEMBU Ha OCHOBE OCO3HAHHOI'O PUHATHS LIEHHOCTEW CeMEeWHOM KU3HU B
COOTBETCTBUHM € TpaAULIUAMHU HapooB Poccuuy;

4) 3cTeTUYECKOT0 BOCTIMTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAs ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE SMOLUOHAIIBHOTO BO3JICHCTBHS )KUBOW NTPUPOBI U €€ LIECHHOCTH;
TOTOBHOCTb K CAMOBBIPAYKEHHIO B PAa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE IIPOSIBIISATH KaueCcTBa
TBOPYECKOM JIMYHOCTH;

5) ¢pusuyeckoro BoCNUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLMOHAJIBHOI'0
O1aronosy4us:

TMOHUMAaHUE W pealn3aIys 3I0pOBOro U 0€30MacHOTro 00pasa KU3HU (370pOBOE
nuTaHue, coOII0IeHNE TMTHEHNYECKUX MTPaBWII U HOPM, COAIaHCUPOBAHHBIN PeXXUM 3aHATHH 1
OTJIbIXa, peryisipHas (Gu3nueckas akTUBHOCTE), OEpEXHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DPU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMaHHE EHHOCTH MPABUII MHUBHIyaIbHOIO M KOJUIEKTUBHOIO 0€30IacHOr0
MOBENICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

OCO3HaHME NOCIENCTBUNA U HENIPUATHUS BPEAHBIX IPUBBIUEK (YIOTPEOIEHUS aJIKOr oI,
HapKOTHUKOB, KYpPEHHUs);



6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HaHHUE [IEHHOCTH MAaCTEPCTBA, TPYI0JIIO0HE;

FOTOBHOCTb K aKTUBHOM JEATEIHOCTH TEXHOJOIMYECKOW U COLMAIBHOMN
HANPaBIEHHOCTH, CIOCOOHOCTh HHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO BBIITOTHSTH
TaKyI0 JIeITeIbHOCTB;

MHTEPEC K pa3InuHbIM chepam mpoecCHOHaATBHON ASSITENFHOCTH, YMEHUE COBEPIIATh
OCO3HAHHEII BBIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO Ha MPOTSHKECHUN BCEH
KU3HU

7) 3K0JI0rn4eCcKoro BOCIMTAHMS

AKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MMPUPO/Ie KaK UICTOUYHUKY KU3HHU HA
3emiie, OCHOBE €€ CYLIECTBOBAHMS; TIOBBILLIEHUE YPOBHS 3KOJIOTMUECKOU KYJIbTYpPHI:
NpUOOpPETEHUE OMBITA IUTAHUPOBAHUSI IOCTYIKOB U OLIEHKH UX BO3MO>KHBIX MOCIEACTBUMA IS
OKpY’Karolllel cpeabl;

OCO3HaHHUE TTI00ATbHOI0 XapaKTepa SKOJIOTHYECKUX MPOoOieM U IMyTeil UX peleHHs;
CIIOCOOHOCTH MCIOIB30BATh MPUOOPETAEMBIC TPU H3yUYSHUU OMOJIOTHH 3HAHUS U YMEHUS TIPH
petieHun mpo0sIeM, CBA3aHHBIX C PAlIMOHATIBHBIM IPUPOAOIIOIH30BaHUEM (COOIIIOICHHE TTPABHII
MOBEJICHUS B PUPO/IE, HAIIPABICHHBIX HA COXPAHEHHE PABHOBECHS B SKOCUCTEMAX, OXPAHY
BUJIOB, 3KOCHCTEM, Onochepsl);

AKTUBHOE HEMPUATUE JECUCTBUI, IPUHOCAIINX BPEJl OKPYKAIOIIEH TPUPOIHON Cpelie,
YMEHHE MTPOTHO3UPOBATH HEOIATONPHUSTHBIC SKOJIOTHYCCKHUE TTOCISACTBYS MPEATPUHUMACMBIX
JICMCTBUM U NTPENOTBPAILATD UX;

HAJIMYKE PA3BUTOrO 3KOJIOTHYECKOTO MBIIIJIEHHUS, SKOJIOTUYECKON KYJIbTYpbI, ONIbITA
JIEATEIIbHOCTH SKOJOTHYECKON HAMPABIECHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MU B
MMO3HABATEJIbHON, KOMMYHHKATUBHON U COLMAIbHOW MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOU IESITETBHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTA B MOJIMKYIBTYPHOM MHUPE; COBEPIIEHCTBOBAHUE
A3BIKOBOM M YATATEIbCKON KYJIbTYpbI KaK CPEICTBA B3aUMOACUCTBUS MEXKY JIIOJIbMH U
MO3HAHUS MHpA; IOHUMaHue cieluPUKN OMOJIOTHH KaK HayKH, OCO3HAaHUS €€ poJii B
(bopMHUPOBAHUH PAITMOHATHFHOTO HAYYHOTO MBIIIJIEHUS, CO3JJaHUH IIEJIOCTHOTO MIPEACTABICHUS
00 OKpy»KaroleM MHpE KaK O €IMHCTBE MPHUPOIBI, YSIIOBEKa U 00IIECTBA, B TO3HAHUN
MPUPOIHBIX 3aKOHOMEPHOCTEN U pelieH!H Mpo0IeM COXpaHEHUs MPUPOIHOTO PaBHOBECHS;

Y66)K)IéHHOCTI) B 3HAYMMOCTH OMOJIOTHH JJIsA COBpeMeHHOﬁ OUBUWIN3aIIAN: oOecrieueHus
HOBOI'O YPOBH: pa3BUTUA MEAULIWHBI, CO3JaHUEC NTCPCIICKTHUBHBIX 6HOT€XHOHOFHI>1, CIOCOOHBIX
pemaTh pecypcHbie poOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA ITyTEH BBIX0/1a U3 TI100aTbHBIX
IKOJIOTHYECKUX MPOOIIEM U 00ECTIeYeHUS TIepeXxo/ia K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATHHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJIyYEHHH OMOJIOTMYECKUX 3HAHUN B IIETISIX MOBBIIICHUS
o01ielt KyJabTypbl, €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, KaK COCTaBHOM yacTh (yHKIIMOHATIBLHON
IPaMOTHOCTH O0y4arouuxcs, GopMupyemMoit pu U3y4eHuu ONOJIOTHH;

MOHUMAHHC CYIITHOCTHU METOJ0B MO3HAHUS, UCIIOJIB3YCMbIX B CCTCCTBCHHLBIX HAayKax,
CIIOCOOHOCTH MCIIOIL30BaTh MOJIy4aCMbIC 3HAHUS U1 aHaJIn3a U 0OBSACHEHUS ABIEHAN
OKPYKAIOIIET0 MUPA U MPOUCXOISANINX B HEM H3MEHEHH, YMEHHE JeNIaTh 000CHOBAHHBIC
3aKIIFOYCHUA Ha OCHOBC HAYUHBIX q)aKTOB " UMCIOIUXCA JAHHBIX C CJIBIO MMOJIYUYCHUA



JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENILHO UCIIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS ISl PEIICHUS
po0JieM B PealibHBIX )KHU3HEHHBIX CUTYAIIMSIX; OCO3HAHNE IIEHHOCTH HAYYHOU JCSITEbHOCTH,
TOTOBHOCTH OCYIIECTBIISATh TPOSKTHYIO M UCCIIEIOBATEIBCKYIO e TEIbHOCTh WHAUBUIYALHO U
B TpYIIIIC;

TOTOBHOCTb U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BaHMIO, K
AKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHUH 0 OMOJIOTHH B COOTBETCTBUH C KU3HEHHBIMH
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOEHUS Y4eOHOTo npeameTa «bruosiorush BKIOYaloT:
3HaYMMBbIe 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00YHAIOLINXCSA MEKANCUUIUIMHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayYHbIe OHATHS, OTPaKaloIIKe 1IeIOCTHOCTh HAyYHOW KapTHHBI MUpa
U crienupUKy METOA0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPTHs,
SIBJICHHE, TIPOLIECC, CUCTEMA, HayUHbIN (aKT, IPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCClIeIOBaHKE, HAOII0IeHIE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUX ), YHUBEPCAJIbHBIE
yueOHble JieiicTBUSA (103HaBaTEIbHbIC, KOMMYHUKAaTHUBHBIC, PETYJISTUBHbIE), 00€CIIeUHBAIOLIE
dopmupoBaHue PYHKIMOHATBHON IPaMOTHOCTH M COLIMATBbHON KOMIETEHIIMHN 00yUaroIuxcs,
CHOCOOHOCTh 00YYaIOLINXCS UCII0JIb30BaTh OCBOSHHBIE MEXINCIUIINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSI U YHUBEPCAIbHbIE yueOHbIe eCTBUS B IO3HABATENLHON U
COLIMAJIbHON ITPAKTHKE.

ITo3naBaTebHbIE YHMBepPcaJbHbIe yueOHble AelicTBusl bazoBble Jiornyeckue 1eiicTBUA:

CaMOCTOSTENLHO (POPMYIUPOBATH U AKTYaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE; UCTIOIB30BaTh MPU OCBOCHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUS, KiaccuduKau, 00001eHus ), paCKpbIBaTh CMBICT OHOJIOTMUECKUX
HOHATHUH (BBIIENATh UX XapaKTepPHbIE MPU3HAKH, YCTAaHABINBATH CBSI3H C APYTUMH MOHATUSAMMU);

OIPEAEIIATh LENN AESITEIbHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUH UX JTOCTHKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LENISIMH;

UCII0JIb30BaTh OMOJIOTHUECKUE TTOHATHS I 00bACHEHHs (PAKTOB U SABJICHUN KUBOMH
IIPUPOJIBI;

CTPOUTBH JIOTUYECKUE PACCYXKIEHUS (MHAYKTHUBHbIE, JIeTyKTUBHbIE, 10 AHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBAEMBbIX SBJICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS; IPUMEHSTh CXEMHO-MOJIETIbHBIE CPEJICTBA /IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBS3€W U OTHOIICHUH B U3y4aeMbIX OMOJIOTHUECKUX 00BEKTAX, a TAKXKe
IPOTHBOPEYHI Pa3HOTO POJia, BHIIBICHHBIX B pa3IMYHBIX HH(POPMAIIMOHHBIX UCTOUHUKAX;

pa3pabarbIBaTh IUIaH PELICHUs IPOOIEMbI ¢ YYETOM aHAIN3a UMEIOIIHUXCS
MaTCpHAJIBHBIX U HEMATCPUAJIBHBIX PECYPCOB; BHOCUTE KOPPEKTHUBEI B ACATCIIBHOCTb, OICHUBATDH
COOTBETCTBUEC PE3YJIbTATOB LEIAM, OLICHUBAThL PUCKH HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,
KOOPJMHHUPOBATh U BBHIOJIHATH PAa0OTY B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO U
KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHﬂ; Pa3sBUBATh KPCATHUBHOC MBIIIJIICHHUE TIPU PCIICHHUN
KU3HEHHBIX TPOOIeM.

ba3oBble ucciegoBareabckue JeHCTBHUA:

BJIaACTh HABBIKAMHA y‘-IC6HO-HCCHC[[OB3.T€JIBCKOﬁ nu HpOGKTHOfI JACATCIIbHOCTH,
HABBIKAMU pa3perieHust MpooIeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOUCKY
METOA0B pemeHHs{ HpaKTI/I‘-IeCKI/IX 3ajJa4, HpI/IMeHeHI/IIO pa3m/1quIx MECTOAOB IIO3HAHUA,

HCIIOJIB30BATh pa3JII/I‘-IHI>Ie BHUBI ACATCIIBHOCTHU 110 HOJIY‘IGHI/IIO HOBOI'O 3HaHUA, €TI0



MHTEpIpeTaln, IPeoOdpa3oBaHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHCIIE IIPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(bopMHpPOBATh HAYYHBIH TUI MBIIUICHUS, BIAI€Th HAYYHOU TEPMUHOIOTHEH,
KIIFOUEBBIMU MTOHATUSAMHU U METOJ1aMU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3374l B 00Pa30BATEIBHOM IEATEIIBHOCTH
YKU3HEHHBIX CUTYalUsX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIU3UpOBAaTh 3a/1a4y, BbIIBUTATh
TUIO0TE3Y €€ PEIICHUs, HAaXOAUTh apryMEHTHI JIs 10KA3aTeIbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATH IOJTYUYEHHBIE B XO/I€ PELLICHUS 3aJa4l PE3yIbTaThl, KpUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT; OCYLIECTBIAT
LeJIeHaNpaBJIEHHbIN TIOUCK MepeHoca CPeCTB U CIOCO0O0B JEHCTBUS B IPOPECCHOHATBHYIO
cpeay;

YMETb IEPEHOCUTDH 3HAHUS B 103HABATEIbHYIO U IIPAKTUYECKYIO 001aCTH
KU3HEIEATEIIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIE UJIEU, IIPEUIaraTb OPUTHHAIbHBIE TIOAXObI U PELICHUS], CTABUTh
po0JIEMBI U 3a/1a4M, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

Padora ¢ undpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX ICTOYHUKAX WH(POpMAIHH (TeKCTe y4eOHOro mocoous,
HAYYHO-TIOMYJISIPHON JINTEpAType, OMOIIOTUIECKHUX CIIOBAPSIX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax maHHBIX, B IHTEpHETE), aHATM3UPOBATh HH(OPMAIIHIO Pa3IMYHBIX BUIOB U GOpM
NPEICTaBJICHUS, KPUTUIECKN OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(GopMyTHpOBaTh 3aPOCH] U TPUMEHSTH Pa3INYHbIE METOIBI TIPH TIOUCKE U 0TOOpE
Ouosiornueckoil MHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUSI YIeOHBIX 33714,

nproOpeTaTh ONBIT UCIIOJIB30BaHMsI HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOIB30BAHUS PA3TUUHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (hOpMY IpEeACTaBICHUs OMOIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMsl, TaOIHIIbI, PUCYHKH U IPYToe);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MIPU paboTe ¢ OMOIOrHYECKOn
uHpopMaLreil: IPUMEHATh XUMHUECKUe, (PU3NYeCKre U MaTeMaTUYeCK1e 3HaKU U CUMBOJIBI,
bopmyibl, ab0OpeBHaTypy, HOMEHKIATYpY, UCIIOJIb30BaTh U PE0OpPa30BbIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIQ/ICTh HABBIKAMU PACMO3HABAHUS U 3aIIUTHI HHPOpMaIHK, HHOPMAITMOHHOK
0€30MacHOCTH JTUYHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUSA
Oo0wmenne:

OCYIIECTBIISATh KOMMYHHUKAIIMK BO BceX chepax *KU3HU, aKTUBHO y4aCTBOBATh B
JaJIore WK TUCKYCCHH IO CYIIECTBY 00CYyKIaeMoii TeMbl (YMEHHE 3aJ1aBaTh BOIPOCHI,
BBICKA3bIBATh CYKJEHUs OTHOCUTEIILHO BBINIOJIHEHHUS IIPEyIaraéMoM 3a/1a4i, YYUThIBATh
MHTEPECHI U COTIaCOBaHHOCTb MO3ULUI APYTUX YYaCTHUKOB JUAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHbIE CPEICTBA OOIIEHUS, TOHUMATh 3HAYCHUE COLUAIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(IIMKTHBIX CUTYalluil, yMETh CMATr4aTh KOH(IUKTHI 1
BECTHU [1€PErOBOPBHI;

BJIAJICTh PA3IMYHBIMH CIIOCOOAMU OOILECHHS U B3aUMOJICHCTBUSA, TOHUMATh HAMEPEHUS
JPYTUX JIO/EH, IPOSBIATH YBOKUTEIbHOE OTHOILICHHE K COOSCETHUKY M B KOPPEKTHOU opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;



Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

CoBMmecTHasl 1eSIT€IbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHHOW 1 UHIMBUAYyaIbHOU pabOTHI IPU
peleHrur OHOI0rHYecKoi MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTH IPUMEHEHUS TPYIITOBBIX
¢dbopM B3aMMOEHCTBYS IPU pelIeHUH yueOHOM 3a/1auH;

BbIOMpATh TEMATUKY M METO/IbI COBMECTHBIX JCHCTBHIA ¢ y4ETOM OOILIUX UHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4ieHa KOJUIEKTHBA,

MPUHUMATH LM COBMECTHOM JESATEIbHOCTH, OPTaHU30BbIBATh U KOOPJIMHUPOBATH
NEeNCTBUS MO e€ TOCTHKEHHUIO: COCTABIIATH IUIaH JEMCTBUIMA, paclipeiesiTh POJIU C YUYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOI paboThI;

OILICHMBATh KAUECTBO CBOET0 BKJIaJa U KaXKJIOT0 yYaCTHUKA KOMaH/bl B OOIIHIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTh HOBbIE MPOEKTHI, OLICHUBATH UCH C MTO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIIECTBIISATh IO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3JIUYHbBIX CUTYALIUSAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranu3anus:

HCIIO0JIh30BaTh OMOJIOTMYECKUE 3HAHUS JIJISl BBISBIICHUS MMPOOJIEM U UX PEIICHUS B
YKU3HEHHBIX U YYeOHBIX CUTYAIUsAX; BBIOUPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1LIeJIeBbIe U
CMBICJIOBBIE YCTAHOBKHU B CBOMX JICHCTBUAX U MOCTYIKaX MO OTHOLIEHUIO K )KUBOU MPHUPOJIE,
CBOEMY 37I0POBBIO U 3JOPOBBIO OKPYKAIOLIUX;

CaMOCTOSITENTbHO OCYIIECTBIISITh MO3HABATEIBHYIO NESTENLHOCTbD, BBISBISATH MPOOIEMBI,
CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTeNbHOM 1eATeIbHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITENTLHO COCTABJIATH IJIaH PEIICHUS MTPOOJIEMBI ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEMOUTEHHI; 1aBaTh OIIEHKY HOBBIM CUTYaIIUsIM;

pacimupsaTh paMKH yueOHOTO MpeMeTa Ha OCHOBE TUYHBIX MPEANOYTEHUH; AeNaTh
OCO3HAHHBII BBIOOpP, ApIryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PELICHHUE;

OLIEHHUBATh MIPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HOPMUPOBAHMIO U MPOSBICHUIO HIMPOKOM 3PYIUIIUHN B pa3HbBIX
00JacTsX 3HaHUH, TOCTOSTHHO TIOBBIIIATH CBOI 00pa30BaTeNbHBINA U KyJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb:
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B IEATENBHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEJISM;

BJIaJICTh HaBbIKAMU MTO3HABATEIBHOM pe(IeKCUN KaK OCO3HAHUS COBEpPIIaeMbIX
JENCTBUI U MBICIIUTENBHBIX MIPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMI, UCIIOJIb30BAaTh IPUEMBI
pedexcun Ut OLIEHKH CUTYalluy, BBIOOpa BEPHOTO pEIeHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PELICHUS 10 UX CHUKEHUIO;
NPpUHUMATh MOTUBEI U apryMEHTHI IPYIUX MIPU aHAJINU3€ PE3YJIbTaTOB AEATEILHOCTH.

IpunsiTue cedst U APYyrux:

MPUHUMATD ce0sl, MOHUMAas CBOU HEAOCTATKU M IOCTOMHCTBA; MPUHUMATh MOTUBBI U
apryMeHThI IPYTUX MPH aHaIN3€ Pe3ybTaTOB AESITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKU;

pa3BHUBATh CIIOCOOHOCTh TOHMUMATh MUP C TIO3UIUH JIPYTOrO YeIIOBEKA.



IMPEJIMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3ynbTaThl ocBoeHUs mporpammbl COO mo 6uonorun Ha 6a30BOM
YPOBHE BKIIIOYAIOT crienuduyeckue 1 yaeOHoro npeamera «bruonorus» HaydHble 3HaHU,
YMEHUS U CIIOCOOBI IEHCTBUI IO OCBOCHHIO, MHTEPIIPETALIUHU U ITPEOOPA30BAHUIO 3HAHHIA, BUIbI
JeATEIIFHOCTH IO TIOJTYYSHHIO HOBOTO 3HAHUS M IPUMEHCHHUIO 3HAHUH B PA3IMYHBIX Y4eOHBIX
CUTYaIUsIX, a TAK)KE B PEATbHBIX KU3HEHHBIX CUTYallHsX, CBSI3aHHBIX ¢ Onosorueii. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEICTaBICHBI IO ToJaM 00yUCHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yueOHOoro npeamera «buosiorus» B 10 kiacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHPOBAHNU COBPEMEHHON €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA U
HAYYHOTO MHUPOBO33PEHHS, O BKJIA/I€ POCCUHCKUX U 3apYOEKHBIX YUEHBIX OMOJIOTOB B Pa3BUTHE
Oouonoruu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpPbIBATh COJIEPIKAHUE OMOIOTUIECKUX TEPMHHOB U ITOHATH: )KU3HB,
KJIETKa, OPTaHNU3M, MeTaboi3M (0OOMEH BEIIECTB M MPEBPAICHUE YHEPTHH ), TOMEOCTa3
(camoperyssius), ypOBHEBasi OpraHU3AIHsI )KHUBBIX CUCTEM, CAMOBOCIIPOM3BEICHUE
(penpoTyKIums), HACIECTBEHHOCTh, HK3MEHYHBOCTh, POCT U Pa3BHUTHE;

YMEHHUE H3JIaraTth OMOJIOTUYECKHE TEOPUH (KJIETOYHASI, XDOMOCOMHAsS, MyTallHOHHAS,
[EHTpaIbHas 10rMa MOJIEKYIISIpHOI Ouonorun), 3akoHsl (I'. Mennens, T. Moprauna, H.U.
BapunoBa) u yuenus (0 eHTpax MHOrooOpa3us U MPOUCXOXKIEHUS KyIbTypHBIX pacTeHuit H.1.
BapunoBa), onpeaensaTh rpaHUIbI KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHE BIIa/IETh METOJIaMU HAYYHOT'O MTO3HAHUS B OMOJIOTHH: HaOII0ICHHUE U ONMCAaHUE
KHUBBIX CUCTEM, IPOLIECCOB U SIBICHUI, OpraHn3aIus U MpoBeIeHuEe OUOIOIMYECKOTO
HKCIEPUMEHTA, BBIABH)KEHHE TMITOTE3bI, BBHISIBICHUE 3aBUCMOCTH MEX/Y UCCIIETyEMbIMU
BEJIMYMHAMU, 00BSICHEHHE TIOJTYYEHHBIX Pe3yJbTaToOB, UCIIOIb30BAHHBIX HAYUHBIX MOHATHH,
TEOPHi U 3aKOHOB, YMEHHUE JIeaTh BBIBOAbI HA OCHOBAaHMHU MOJIYYEHHBIX pe3yIbTaTOB;

YMEHUE BBIACIATH CYILIECTBEHHbIE IPU3HAKU BUPYCOB, KIETOK MPOKApUOT U YKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BELIECTB U
NPEBpAaILEHHs] SHEPTUHU B KJIETKE, (POTOCHHTE3A, IUIACTHUECKOTO U SHEPreTHUECKOro 0OMeHa,
XeMOCHHTE3a, MHUT032, Mei03a, OIIIOA0TBOPEHHS, Pa3MHOKEHHS, WHANBUIYAIBHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHHUE MPUMEHATH TOTy4YeHHBIC 3HAHHSA 11 O0BSICHEHUS] OMOJIOTMYECKUX TPOIIECCOB
U SIBIICHUH, JJIs1 TPUHATHS PAKTUIECKUX PEIICHUH B TTOBCEHEBHOM KU3HU C TIENTBIO
obecreueHust 0€30MaCHOCTH CBOETO 3/I0POBBS U 3/I0POBbsI OKPYKAIOIINX JTFOACH, COONMIOACHUS
HOPM IPaMOTHOTO TTOBEJICHHS B OKPYKAIOIIEeH MPUPOTHON Cpejie, TOHMMaHue HEOOXOTUMOCTH
UCTIOTB30BaHUS IOCTHKECHUH COBPEMEHHON OMOJIOTHH M OMOTEXHOJIOTHIA ISl pAIlHOHATEHOTO
NIPUPOJIOTIONB30BAHUS; YMEHHUE PeIlIaTh dJIeMEHTapHbIC TEHETHYECKHE 33]aui Ha MOHO- H
JTUTUOPUITHOE CKPEIMBAHKE, CIICTITICHHOE HACIIEI0BaHHE, COCTABIISITH CXeMbl MOHOTHOPHTHOTO
CKpEIIMBAHMS TS TIPeACKa3aHus HaCleTOBaHHSI TPU3HAKOB Y OPTaHU3MOB; YMEHHE BBITTOJHATh
nabopaTopHbIe U MpaKTUUYECKUe paboThl, COOII0AATH PaBUiIa IPU paboTe ¢ y4eOHBIM U
71abopaTOPHBIM 000PYTOBaHUEM;

YMEHUE KPUTHYECKU OLIEHUBATh U MHTEPIIPETUPOBATH HH(OPMAIIHIO OMOJIOTHYECKOTO
CoJIepKaHusl, BKIIOYAIOIIYIO TICEB/IOHAYYHbIE 3HAHUSI U3 PA3JIMYHBIX HICTOUHUKOB (CPEICTBA
MaccoBOW MH(POPMALINH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STHUYECKUE ACTIEKThl COBPEMEHHBIX
UCCIICIOBaHMI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH; YMEHUE CO31aBaTh COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOIIeHNs, 0000111ast OMOIOTHIECKYI0 HH()OPMAIHIO U3 HECKOJIBKUX
MCTOYHUKOB, TPAMOTHO HCIOJIb30BAaTh MOHSITUWHBIN armnapar OMOJIOTHH.



COJAEP/KAHUE OBYYEHUA

Tema 1. Buosnorus kak Hayka
Bbuonorus xak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMH, TEXHUYECKUMH U JPYTUMH
€CTEeCTBEHHBIMH HayKaMH, (priiocopueit, STUKOH, SCTETUKOH 1 paBoM. Ponbs Ouonoruu B
(GopMHPOBAHNU COBPEMEHHON Hay4HOUM KapTHHBI Mupa. CuctemMa OMOJIOTMYECKUX HAYK.
Metozbl o3HaHMSL KUBOW NPUPOAbI (HAOI0A€HUE, SKCIIEPUMEHT, OIIUCAHHUE,
U3MepeHue, Kiaccuukanus, MoICIMPOBAHNE, CTATUCTHYECKAst 00pabOTKa TaHHBIX).

Hemoncmpayuu:
Hopmpemui: Y. Napsun, I'. Mennens, H.K. Konbsuos, /x. Yorcon u ®@. Kpuxk.
Tabnuysl u cxemol: «MeToAbl TO3HAHUS KUBOM MPUPOIBI».

Jlabopamopusle u npakmuyeckue padomol:
[TpakTruyeckas pabora Ne 1. «Mcnonab30BaHUE pa3IUYHBIX METOJIOB ITPH U3YUYCHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHU3aAIUSA

JKuBble cucteMbl (0MOCHCTEMBI) KaK MpeAMET u3ydeHus ouonoruu. OTaudme KUBbIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIN, TKAHEBBI, OPraHU3MEHHBIN, TONYJISIIIUOHHO-BUI0BOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIH.

Hemoncmpayuu:

Tabnuyst u cxemovl: «OCHOBHBIE PU3HAKH KU3HUY, «Y POBHU OPTaHU3AIMH KUBOU
TIPUPOJIBI»

Obopyoosanue: monens monekyinbl JTHK.

Tema 3. XumMuueckuii cocTaB U CTPOEHHE KJIETKH

XHWMHMYECKUH COCTAB KIETKA. XHUMHUYECKHUE DJIEMEHTHI: MAaKPOAJIEMEHTBHI,
MUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@OyHKIMM BOJBI U MUHEPAIbHBIX BELIECTB B KieTke. [loanep:kanne ocMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6e1KkoB. AMUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU CTPYKTYpPBI
0eNKOBOM MOJIeKyJIbl (IEpBUYHAs, BTOPUYHASI, TPETUYHAS U YETBEPTUYHAS CTPYKTYpA).
Xumudeckue cBoicTBa 0enKkoB. bruonorndyeckue GyHKIMH OCTKOB.

depMeHTHI — Ouosoruueckue karanuzaropsl. CTpoeHue pepMeHTa: aKTUBHBINA LIEHTP,
cyocrparHas cneunpuynocts. Kopepmentsl. Butamunsl. OTiinuns GepMeHTOB OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYraeBojsl: MOHOCaxapuabl (TIII0K03a, pubo3a 1 1e30Kcupr003a), Aucaxapuibl
(caxapo3a, J1akT03a) U MOIHCcaXapH bl (Kpaxmal, IIMKOIeH, 11eJUT003a). buonsornueckue
(GYHKLIUU YTIIE€BOJOB.

Junuapsl: TpurauLepuisl, pochonunuasl, crepousl. ['unpopunbHo-ruapodoOHbIe
cBoiicTBa. buonornueckue pynkuuu munuaoB. CpaBHEHHE YIIIEBOJIOB, OSJIKOB U JIUMHJIOB KaK
VCTOYHUKOB DHEPIHH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotnabel — MOHOMEpPBI HyKJIEHHOBBIX
kucinoT. Crpoenue u ¢pynkuuu JJHK. Ctpoenne u pynxkuuu PHK. Buast PHK. AT®: ctpoenue
1 QyHKIHH.

[uTonorus — Hayka o kietke. KiietouHnast Teopusi — npumep B3auMOACHCTBUS UIEH U



(akTOB B HAYYHOM ITO3HAHUU. METO/Ibl U3y4EHHsI KIIETKH.

Knerka kak nenoctHas xxuBas cucrema. OO0Imuye Npu3Haky KIETOK: 3aMKHYTast Hapy>KHast
memOpana, mosiekynbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Turbl KJIETOK: yKapHOTHYECKasi ¥ MpoKaproTHueckasi. OCOOEHHOCTH CTPOCHUS
npokapuoTudeckoi kinetku. Kierounas crenka 6akrepuii. CTpoeHue 3yKapuoTHYECKOH KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs CTCHKA, INIMKOKAINUKC, UX (YHKIINH.
[Tna3maTuaeckas MeMOpaHna, e€ cBoiicTBa U pyHkIuu. [{uromnasma u e€ opraHouIb.
Onnomem6panubie opranous! kietku: JI1C, anmapar ['onbmku, muzocomsl. [lonyaBToHOMHBIE
OpraHoMAbI KJIIETKU: MUTOXOHAPHUH, IIacTUABbL. [IponcxoxieHrne MUTOXOHIPUH U TUIACTHL.
Bunast mitactun. HememOpanHbie opraHouIbl KIETKU: pUOOCOMBI, KIIETOUYHBIN LIEHTp, IEHTPHOIH,
PECHUYKH, KTIyTUKU. DyHKINN OPraHOUA0B KIETKU. BritoueHus.

Snpo — perynsaTopHslii neHTp kinetku. CTpoeHue spa: saepHas 000JI04UKa,
KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEMIECTB B KIIETKE.

JdeMoHcTpanum:

Ilopmpemeui: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, /[x. YoTcoH,
@. Kpuk, M. Yunkunce, P. ®panxnun, K.M. bap.

Juacpammul: «Pacnpenenenne XMMHUUECKUX 3JIEMEHTOB B HEXXUBOU MIPUPOIEN,
«PacnpeneneHrne XuMUYECKUX JJIEMEHTOB B JKUBOU ITPUPOIE».

Tabnuyer u cxemsi: «llepnonudeckas TabaHIIa XUMUYECKUX 3JIEMEHTOBY, «CTpoeHHe
MOJIEKYJIBI BOJIBI», «brocuuTe3 Oenka», «CTpoeHne Monekysl Oenka», «CtpoeHue pepMeHTay,
«Hyxneunossie kucinotel. JJHK», «Ctpoenne monekynst AT®», «CtpoeHne 3yKkapruoTUIeCKOn
KIeTKNn», «CTpoeHue )KUBOTHOM KIIeTKW», «CTpOeHue pacTUTENbHOMN KiIeTkn», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIIeBOJAbD, «JIUmuas».

ObopyoosaHue: CBETOBON MUKPOCKOII, 000pYAOBaHUE JJIsl TPOBEACHUS HAOIIOACHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KMBOTHBIX U OaKTEepHaTbHbIX
KJIETOK.

Jlabopamopnsie u npakmuueckue papomol:

Jlabopamopnas paboma Ne 1. «I3yueHne KaTaIUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

Jlabopamopnas paboma Ne 2. «13yueHue CTpoeHUs KJIETOK PaCTeHUH, )KUBOTHBIX U
OaKTepHii Mo/l MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPETIapaTax U MX OMUCAHUE).

Tema 4. /KuzHeesATeIbHOCTD KJICTKH

OO6meH BelecTB, WK MeTaboIu3M. ACCUMMITAIMS (IJIaCTUYECKU OOMEH) U
JUCCUMUIIALINSA (PHEpreTUYecKuit 0OMeH) — IBe CTOPOHBI €AMHOI0 Ipolecca Meradoausma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U YHEPTUHU B TOHUMAHUHN METa0OIU3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOodHBIN U reTepoTpodHbIil. Poibs pepmenToB B 0OMeHe
BEIIECTB U MPEBPALICHIUH SHEPTUU B KIIETKE.

®otocunTe3. CBeToBast 1 TeMHOBast (a3bl oTocuHTe3a. Peakunu GporocuHTesa.
O dexkTuBHOCTH PoTOCHHTE3A. 3HAUEHHE (HOTOCHHTE3a /TS )KU3HU Ha 3emiie. BiusHue ycnoBuii
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTEe3. XeMOCUHTE3UpYyIole OakTepuu. 3HaueHHe XeMOCHHTE3a /sl )KU3HU Ha
3emiie.

DOHepreTuyeckuii o0OMeH B KiieTKe. PacIiernienre BemecTB, BbIJICICHUE U
AKKyMYJIMPOBAaHHUE SHEPTUH B KIETKe. DTalbl SHepreTuyeckoro oomena. I mukonms. bpoxenne u
ero Bubl. KucinopogHoe okucieHue, Wiy KJIeTouyHoe Aplxanue. OKUCINTENbHOE



dbochopunupoBanue. IPPEeKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakuuu marpuynoro cunresa. ['enernueckas nadopmanus u JJHK. Peanuzanus
TeHETHYECKOM nH(pOpMaIMY B KJIEeTKE. | eHeTHYeCKuid KOl M €ro CBOWCTBA. TpaHCKpHUITLIUS —
matpuunsblii cuate3 PHK. Tpancnsmus — 6uocuntes 6enka. Iransl Tpancasanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTese Oernka.

Hexnerounsie ¢popmbl xu3HM — BUpYCHL. MicTopus oTKpbITHS BUpycoB (JI.1.
WBanoBckuit). OCOOCHHOCTH CTPOCHUS U )KU3HECHHOTO ITUKJIa BUPYcoB. baktepruodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC BUpycaMu. Bupyc nmmyHoneumra yeaoBeka
(BHY) — Bo30ymutens CITM/]a. OGpaTHast TpaHCKPHIIIINS, PEBEpTa3a U MHTETpa3a.
[TpoduiakTuka pacpocTpaHEeHUs! BUPYCHBIX 3a00JI€BaHUI.

Hemoncmpayuu:

Ilopmpemuor: H.K. Konbnos, .. UBanosckuii, K.A. Tumupszes.

Tabauywvl u cxemvi: «Tunbl muTanusy, «Metadomu3my», «MUTOXOHIPH,
«QHepreTuueckuii 00Men», «Xnoporiact», «®orocunresy, «Crpoenne JJHK», «Ctpoenue u
dbyHKIIMOHUpOBaHUE TeHay, «Cunrte3 Oenkay, «I'eHeTrnueckuii Koy, «Bupycoi»,
«bakrepuodarn», «Ctpoenue u xu3HeHHbIH UK Bupyca CIIM/1a, 6akTepuodaray,
«Pemmukanus JJTHK».

Obopyoosanue: monenu-antunkanuu «Y aoenne JJHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mosieib cTpykTypsl JJHK.

Tema S. PazMHoOKeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB

KrneTounslii nuki, Wiy >kU3HEHHBIN UK KieTku. MaTepdasa u mutos. [Ipoueccsl,
npoTekaronue B uHTepdase. Perukarus — peakus marpuunoro cunresa JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBINA HAOOP — KapHOTHUTI. JIUTUTOMAHBIN U TaIUIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatu bl L{luTonornyeckne OCHOBBI Pa3MHOKEHHUSI U HHAWBUyaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne knetku — muto3. Ctaguu muto3a. IIpoueccsl, npoucxoasinue Ha pa3HbIX
CTaAUsAX MUTO3a. BUONIOrNYecKuii CMBICII MUTO3A.

[IporpamMmmupyemas rubesb KIETKH — allonTo3.

@DopMbl pa3MHOKEHHUSI OPraHU3MOB: Oecroiioe U mosoBoe. Busl 6ecmonoro
Pa3MHOKEHHUSI: IeJIEHUE HAJIBOE, TOYKOBAHKUE OJJHO- U MHOTOKJIETOYHBIX, CIOpOOOpa3OBaHue,
BEreTaTUBHOE pa3MHOkeHUE. MIckycCTBEeHHOE KIIOHUPOBaHUE OPTaHU3MOB, €r0 3HAUCHHE TS
CEJICKIIUH.

[TonoBoe pa3zMHOXEHHUE, €T0 OTIUYHUS OT OECITOIOoTO.

Meiio3. Craguu meriosa. [Ipoieccel, nmpoucxosiue Ha craausx mernosa. [loBenenue
XpoMmocoM B Mero3e. Kpoccunrosep. bruonornueckuii CMbIC M 3HaYEHUE MEN03a.

I"ameTorenes — mporecc 00pa3oBaHuUs MOJOBBIX KJIETOK y )KUBOTHBIX. [TomoBbIe
KeJe3bl: CCMEHHUKH U SMIHUKU. OOpa3oBaHUE M PA3BUTHE TTOJIOBBIX KJIETOK — raMeT
(cmepmaro3ou/, TUIEKIIeTKa) — criepMaToreHes u oorene3. OCOOEHHOCTH CTPOCHUS SIMIIEKIIETOK
U criepmaro3ouoB. OmnogorBopenue. [laprenorenes.

NuauBuayanbHOe pa3BUTHE (OHTOT€HE3). DMOPHUOHANIBHOE pa3BUTHE (IMOpPHOTEHES).
Drarnbl SMOPUOHAIBHOTO Pa3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX: IPOOJICHNE, TaCTPYIISIIHS,
oprarorenes. [TocTamOproHaIbHOE pa3BUTHE. TUIBI TOCTIMOPHOHAIBHOTO Pa3BUTHS: MIPSMOE,
HenpsMoe (JTUYMHOYHOE). BrusiHue cpepl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacteHuii. OHTOreHe3 BETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,
CTaJIuy Pa3BUTHSL.



Hemoncmpayuu:

Tabauysl u cxemovl: «@OPMBI PA3MHOKEHUS OPIraHU3MOBY, «J[BOWHOE OIJIOJOTBOPEHHE
y LIBETKOBBIX PAaCTEHUI», «BererarTuBHOE pa3MHOKEHHUE PACTEHUNY, «leJIeHne KIIETKU
OaxTepuii», «CTpoeHue MOJIO0BbIX KIETOK», «CTpOEHUE XPOMOCOMBI», «KIleTOUHBII UKD,
«Penmukanus JJHK», «Muto3», «Meno3», «lIpsmoe u Henpsimoe pazButue», «l'amerorenes y
MJIEKONUTAIOIINX U YeJI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Obopyoosanue: MUKPOCKOII, MUKponpenapaTsl «CriepMaTo301Ibl MIEKOIHTAOIIETOY,
«Slitnexnerka MieKonuTaromero», «Kapnokunes B KJieTKax Kopelka JyKa», MarHUTHast
Mojenb-anukamnus «Jlenenue knetkn», moaens JIHK, Mmoaens metadaszHoit XpOMOCOMBI.

Jlabopamopuwvie u npakmuueckue padoomot:

Jlabopamopuas paboma Ne 3. «HabmroieHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpPOIpEnapaTaxy.

Jlabopamopnas paboma Ne 4. «I3yuenue CTpOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB

IIpeamer u 3agaun reseruku. Mcropus passutus renetuku. Poiaps nurosoruu u
HMOpHOJIOTHUN B CTAHOBJICHUH I'€HETUKU. BKiaa poccuiickux 1 3apyOexHbIX YUEHBIX B pa3BUTHE
FeHETUKU. MeTo/1bl FeHEeTUKH (THOPUA0IOTHUECKHM, IUTOT€HETUUECKUN, MOJIEKYJIIPHO-
reHeTudeckuii). OCHOBHbIE T€HETHUUYECKHUE MOHATHSA. | eHeTndyeckas CUMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpELMBaHUN.

3aKOHOMEPHOCTH HACJIEN0BaHUS IPU3HAKOB, YCTAaHOBJICHHbIE ['. Mennenem.
MoHorubpuiHoe ckpeuBaHye. 3aKkoH eJMHO00pa3ust rHOpuI0B repBoro nokosieHus. [Ipasumno
JOMMHHMPOBaHMsI. 3aKOH pacIleIIeHHs PU3HAKoB. [ unore3a uncrorsl ramer. [loaHoe n
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpuinoe ckpeuBaHyie. 3aKOH HE3aBUCUMOI'0 HACJIeI0BaHUs IIPU3HAKOB.
[luToreHeTHyeCKue OCHOBBI AUTHOPUIHOTO CKPEIIUBaHMs. AHATU3UPYIOIIEe CKpEeIIUBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIET0 CKPEIMBAaHUS JUIsl ONPEeAeTIeHNUs TeHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana no crenjieHHOMY
HacJeI0BaHNIO TeHOB. HapyllleHue clemieHrs TeHOB B pe3yIbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHasI TEOPHUS HACIIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'enetnka rmoma. XpoMOCOMHOE OINPEAEIIEHUE 10J1a. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
I'omMorameTHsle U reTeporameTHele Opranu3Mel. HaciienoBanne Mpu3HAKOB, CIETUICHHBIX C
ITOJIOM.

N3meHunBOCTh. Bubl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJeICTBeHHas. Poiib
Cpelibl B HEHACJIEICTBEHHON U3MEHUNBOCTH. XapaKTEepUCTUKA MOAUPHUKAITIOHHOM
M3MEHYMBOCTH. BapuanoHHBIN psi ¥ BapuannoHHas KpuBas. HopMa peaknnu npusHaxa.
KonnyecTBeHHbIE M KaUECTBEHHBIE PU3HAKK U UX HOpMa peakunu. CBoiicTBa
MOIM(PUKAITMOHHON U3MEHYUBOCTH.

HacnenctBenHas, uiu reHoTUINIMYECKas, ”3MeHYHBOCTh. KomMOuHaTHBHAs
U3MEHYMBOCTh. Mel03 1 MOJI0BOI Mpoliecc — 0CHOBa KOMOMHATUBHOM W3MEHYHUBOCTH.
MyTtanuoHHas U3MeHYMBOCTb. Kiaccuukaius MyTauuii: TeHHbIe, XpOMOCOMHBIE, TEHOMHBIE.
YacTtoTa ¥ mpUYUHBI MyTalluid. MyTarennsle (akTopbl. 3aKOH TOMOJIOTHYECKUX PS/I0B B
HacjeacTBeHHOM u3MeHunsocty H.M. Basuiosa.

BuesaepHas HaCJI€ACTBEHHOCTb U U3MEHUYHUBOCTb.

I'eneruka uenoBeka. Kapuorun yenoBeka. OCHOBHbIE METO/IbI TE€HETUKH YEJIOBEKA!
FeHEaIOrHYCCKHI, OJIM3HEIIOBBIH, IIMTOICHETUYCCKUI, OMOX MMHUYCCKUIA,
MOJIEKYJIsIpHOTeHeTn4ecKkril. COBpEMEHHOE ONpEAEIEHUE N'EHOTUIIA: TOJIHOTEHOMHOE



CEKBEHHPOBaHUE, TEHOTUIIUPOBAHUE, B TOM uncie ¢ momouisto [11[P-ananuza. Hacneacrteennsie
3a00JIeBaHUS YEIIOBEKA: TeHHBIC 00Ie3HU, 00JIe3HN ¢ HacleAcTBeHHON DenepanbHas pabodas
nporpamma | buonorus. 10—11 kmaccer (6a30BbIi ypoBeHB) 12 npeapacnonoKeHHOCTHIO,
XpoMocoMHBbIe O6osie3Hn. COMaTHUECKUE U TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIETKH.
[TpunIUIB! 310poBOrO 00pa3a KU3HMU, JUATHOCTUKH, MPOMUIAKTUKY U JICUEHUS TeHETUYECKUX
Oone3Hell. MeuKo-reHeTHYECKOe KOHCYIbTUPOBaHUE. 3HAUEHNE MEIULIMHCKON T€HETUKHY B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIoBeKa.

Hemoncmpayuu:

Ilopmpemoi: I'. Menaens, T. Mopras, I'. ne ®pu3s, C.C. UerBepukos, H.B. Tumodees-
PecoBckwnii, H.W. BaBunos.

Tabnuysl u cxemovl: «MOHOTUOPUIHOE CKPEIIMBAHKE U €0 IIUTOreHEeTHYeCcKas
OCHOBay, «3aKOH PACLICIUICHUS U €r0 [IUTOI€HETHYECKasi OCHOBAY, «3aKOH YUCTOTHI FaMeT,
«durubpuanoe ckpemuBanuey, «l{luronornueckre OCHOBBI IUTHOPUIHOTO CKPEIIUBAHUSY,
«Metio3y», «B3anmozeiicTBie ajuleTbHBIX TeHOBY, «I eHeTHuecKne KapThl PACTEHUHN, J)KUBOTHBIX
U 4yenoBekay, «['eHeTuka momia», «3aKOHOMEPHOCTH HACIEAOBaHUs, CIIETNIEHHOTO C MTOJIOM,
«KaproTunsl 4emoBeKa 1 )KUBOTHBIX», «BuIbI m3MeHIHBOCTHY, «MOaupUKaIMOHHAS
U3MEHYMBOCTHY, «HacnenoBanue pesychakropay, «I'eHeTnka rpynn KpoBu», «MyTarmoHHast
U3MEHYHBOCThY.

Obopyoosanue: moaenu-anmmnkanuu «MoHOTHOpUIHOE CKpemuBaHuey, «HemomHoe
JOMHUHUpOBaHUE», «urnbpuaHoe ckpemubanuey, «llepekpéct xpoMocom», MUKPOCKOII U
MUKponpenapat «Jpo3oduna» (Hopma, MyTanuu GOpMbI KPBUIHEB U OKPACKH TeJa), repoapuit
«["opox moceBHOI.

Jlabopamopnvie u npaxmuueckue paoomoi.

Jlabopamopnas paboma Ne 5. «3ydenue pe3yabTaToB MOHOITHOPUHOTO U
JUTHOPUIHOTO CKPEIMBAaHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopamopnas paboma Ne 6. «3ydenne Moin(pUKaMOHHOW N3MEHUYNBOCTH,
MOCTPOCHHME BapUAIIMOHHOIO PsiJia U BapUALMOHHONW KPUBOI».

Jlabopamopnas paboma Ne 7. «AHanu3 MyTalii y Jpo30(QuiIsl Ha TOTOBBIX
MHUKpOIpernaparax.

IIpakmuyeckas paboma Ne 2. «CocTaBlieHUE U aHATIU3 POJIOCIOBHBIX YETOBEKa».

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH

Cenexuus Kak HayKa U nporiecc. 3apoKIeHUE CEJIEKIIUN U TOMECTUKAIUs. YyeHHe
H./. BaBuioBa o eHTpax MpOUCX0XKACHUS U MHOT000pa3us KylIbTYPHBIX pacTeHuid. L{eHTpbI
MPOUCXOKICHUS IOMALTHUX )KUBOTHBIX. COpT, OO, IITaMM.

CoBpeMeHHbIE METOBI CelleKIiHi. MacCOBBIN M MHAUBUIYATbHBIA OTOOPHI B CENEKITUU
pacteHuii 1 )XuBOTHBIX. OIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIMBAHUE — MHOPHUIMHT.
Yucras nuans. CKpeluBaHue YUCTHIX JIUHUHN. ['eTeposuc, nim rudpuaHas cuia.
HeponctBenHoe ckpemuBanue — ayropuauHr. OTnanéHHas THOpUIN3aIus 1 e€ yCrexu.
HckyccTBeHHBIM MyTareHes3 1 MoJIy4yeHUe NOJIUIIONA0B. JloCTHKEeHHSI CeNTeKIIUN PaCTeHUH,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak orpacib Npou3BoACTBA. ['eHHas HHKEHepHs. DTanbl CO31aHU
pexombunanTHoi [IHK u Tpancrennsix opranm3moB. Kinertounas nxxenepus. Kiierounsie
KYJIbTYpbl. MUKPOKIIOHAJIbHOE pa3MHOKeHUE pacTeHuil. KiloHnpoBaHue BBICOKOIPOAYKTUBHBIX
CETHCKOXO035HCTBEHHBIX OPTAaHNU3MOB. DKOJIOTHYECKHE U dTHUECKHe mpoodsieMbl. MO —
TeHETUYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.



Hemoncmpayuu:

Hopmpemur: H.W. BaBunos, N.B. Muuypun, I'./[. Kapneuenko, M.®. NBaHoB.

Tabnuywl u cxemvi: xapra «LIeHTPBI TPOUCXOXKAECHUS K MHOTO0OPa3Hs KYIbTYPHBIX
pacteHuii», «llopoibl ToMalIHUX )KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHui», «OTnanéHHas
rubpuamsanusy, «Padorsl akagemuka M.®D. BanoBay, «[lomummonnusy», «OObEKTHI
OroTexXHOI0rN», «KileTouHble KyIbTYphl U KJIOHUPOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC
TEHOB, XpPOMOCOM.

Ob6opyoosanue: MyJSHKU TUIOJIOB U KOPHEIUIONOB TUKUX (DOPM M KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CellbCKOX03sICTBEHHBIE PACTCHHUSI.

Jlabopamopnuie u npaxmuueckue paoomol:

Oxckypcusi «OCHOBHBIE METOJIBI U JOCTHKEHHSI CEJIEKIIUU PACTEHHM U )KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTAHIINIO, TUIEMEHHYIO ()epMY, COPTOUCIIBITATEIbHBIN YIaCTOK, B TETUIMYHOC
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA UIIM HAYUYHOTO LIEHTPA)».



KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHE. 10 KJIACC (34 4)

Ne | HammenoBanue IIporpamMmmHoe coaepskaHue OcHoBHbBIE BH/bI 1eSITeIbHOCTH 00y4Yal0IMXCsl Hara
/11 | pa3faesoB H TeM NPOBEICHUs
y4eOHOro npeamMera IUIaH | paKT
1 buonorus B cucreme Bbuonorus xak Hayka. CBsi3u OHOJIOTHH C PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATUI:
HayK OO0I1I€CTBEHHBIMH, TEXHUUECKUMH U APYIMMH | HAy4YHOE MUPOBO33pEHHE, Hay4Hasi KapTUHA MUPA,
Meroas! MoO3HaHWSA €CTECTBEHHBIMH HayKaMH, GHIIOCOpuei, HAy4HBIN METOJI, TUIIOTE3a, TEOPHUsI, METOABI
YKUBOU NPUPOBI penuruen, STUKOH, 3cTeTUKOM U rpaBoM. Ponb | uccienoBanus. XapakTepu3oBaTh OMOJIOTHIO KaK
O6uosioruu B pOpMHUPOBAHUHN COBPEMEHHOMN HayKy, €€ MECTO U POJIb CPEIU IPYTUX €CTECTBEHHBIX
Hay4yHOW KapTuHbl Mupa. Cucrema Hayk. [lepeuuncnare paznensl 6M0JI0rUU B
Ouosornyeckux Hayk. JleMoHCTpanmm: COOTBETCTBUE ¢ 00beKTaMU n3yueHus. HazpiBaTh
[Toptpetsr: Y. HapBun, I'. Mennens, H. K. BaKHEHIITNE OTPACTH OMOJIOTHYCCKUX 3HAHUH U
Komnbnos, . Yorcon u ®@. Kpuk. Tabnuie! 1 | 3agauu, crosume nepen ouonorueit XXI B.
cxembl: «MeTobl TO3HAaHUS JKUBOW IPUPOALD» | PackpeiBaTh colep:KaHUE TEPMUHOB M IIOHATHMN:
Meroas!l TO3HAHKS JKUBOU IIPUPOJIBI HAy4HBIN METOJI, METObI UCCIIEIOBAHMUS.
(HaOnrogeHue, IKCEPUMEHT, OIMCaHUE, XapakTepru30BaTh OCHOBHBIE METO/IbI TO3HAHUS
U3MepeHue, Kiaccudukanus, MOASITUPOBaHNE, | )KUBOW MPUPOIbI: HAOIIOIEHHE, SIKCIIEPUMEHT,
cTaTucThyeckasi o0padoTKa TaHHBIX). OIMCaHue, U3MEPEHUe, Kiaccupuxanus,
Hemonctpauuu: Tabnuis! U cxemsl: «MeTosbl | MOIETMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa TaHHBIX
MO3HAHUS )KUBOM IpUpoasl». JlaboparopHbie
U mpakTuueckue padbotsl: [IpakTuueckas
pabota Ne 1. «Mcnonb3oBaHue pa3IudHbIX
METOOB IPU U3yYEHUH OMOIIOTUYECKUX
O00BEKTOBY
2 buonornueckue JXussle cucremsl (OMOCUCTEMBI) Kak IpeaMeT | PackpeiBaTh coziepkaHue TEPMUHOB M TOHATHI:

CHUCTEMBI, ITPOLIECCHI 1
HUX U3YUYCHUC

n3ydeHus onosioru. OTINYNE )KUBBIX CUCTEM
OT HEeOpraHuueckou npuposl. CBOMCTBa
OMOCUCTEM U UX pa3zHooOpas3ue. YpoBHU
OopraHu3anuy OMOCUCTEM: MOJICKYJISIPHBIH,
OpPraHOUIHO-KJIETOYHbIN, OPraHU3MEHHBIMH,

cucTeMa, OMoJoTUYecKasi CUCTeMa, JIEMEHTHI
CUCTEMBI, CTPYKTYpa OMOCHCTEMBI, CBOMCTBA JKUBBIX
cucteM, OOMEH BeIIeCTB, Pa3MHOKEHHE, POCT,
pa3BUTHE, HACJIEICTBEHHOCTh, N3MEHYHBOCTb,
pa3IpakKuMOCTh, JHEPr03aBUCUMOCTh, YPOBHU




MOMYJISIUOHHO-BUAOBOM, 9KOCUCTEMHBII
(OmoreoneHoTHueckuit), buocdepusiii. Hayku,
M3ydaronye OMOCUCTEMbI Ha Pa3HbIX YPOBHSIX
opraam3anuu. Jlemoncrpanuu: TabmuIe! u
cxeMbl: «OCHOBHBIC MPU3HAKU KU3HN,
«YPpOBHU OpraHU3aLy )KUBOU IIPUPOIBI».
Moaenbs monekynsl JJTHK

opraHu3amuu kxu3Hu (onocucreM). XapakTepru3oBaTh
MPUHIUIIBI OPTaHU3AIMHA OMOCHCTEM: OTKPBITOCTb,
BBICOKAS YIOPSII0YEHHOCTh, CAMOPETYJISIIHS,
HepapXUUYHOCTh. [lepeunciars yHUBEpCaabHbIE
CBOWCTBA KUBOTO: €IMHCTBO XMMUYECKOTO COCTABA,
pa3apaKuMOCTh, IBUKCHHUE, TOMEOCTa3, POCT
pa3BUTHE, HACIIEICTBEHHOCTh, U3MEHYHUBOCTb,
HBOJIOIUSA (MTPUCTIOCOOTICHNE K N3MEHSFOIIUMCS
ycnoBusiM). [IpuBOAMTE IpUMEpPHI GHOCUCTEM
pa3HOro ypoBHs OpraHu3anu U CpaBHUBATH
TIPOSIBJICHUS] CBOMCTB JKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHEIE IPOIIECCHI,
NPOTEKAKIIUe B OMocucTeMax: 0OMeH BEIIeCTB U
IpeBpalieHne YHEPTUH, CAMOBOCIIPOM3BE/ICHNUE,
camoperysuusi, pazsutue. CoOaroaaTh npaBuia
OepeKHOr0 OTHOIIEHHUS K )KUBOU NPUPOJIE

XUMHYECKUNA COCTAB
KJeTku. Boga u
MHHEPAIBbHBIE COJIA

XUMHYECKHUM COCTaB KIIETKH. XUMHYECKHUE
3JIEMEHTBI: MaKpOAJIEMEHTBI, MUKPOJJIEMEHTHI.
Bona u munepanbsHble BemecTBa. yHKIUH
BOJIbl U MUHEPAJIBHBIX BEIIECTB B KIIETKE.
[Tognepxanue ocmoTrueckoro 6anaxca.
JemoHcTpauuu: /luarpaMmsl:
«Pacrnpenenenre XMMUYECKUX 3JIEMEHTOB B
HEKHUBOM IIpupozey, «Pacnpenenenue
XUMHYECKHX AJIEMEHTOB B )KUBOW MPUPOIEN.
Tabmuie! u cxemsl: «llepuoaudeckas Tabnuia
XUMHYECKUX 3JIEMEHTOBY, «CTpoeHHne
MOJIEKYJIBI BOZBI»

PackpsiBaTh conep:kaHre TEPMUHOB M ITIOHATHMN:
9JIEMEHTHI-OMOT€HbI, MAKPOIJIEMEHTHI,
MHKPOJ3JIEMEHTBI; MUHEPAJIbHBIE BELIECTBA, MOJIEKYJIa
BOJIbI KaK JUIIOJIb, BOJOPOIHBIE CBA3U;
ruApoQuIIbHbIE U THIPO(OOHBIE BEIIECTBA.
JloKka3bIBaTh €IMHCTBO JIEMEHTHOI'O COCTaBa Kak
OJIHO U3 CBOWCTB JXKMBOTO. PacpenensaTe Xummudeckne
3JIEMEHTHI 110 TPYIIIaM B 3aBUCUMOCTH OT
KOJIMYECTBEHHOT'O ITPEACTABUTENBCTBA B OPTaHU3ME;
XapaKTEepU30BaTh POJIb OTACIBHBIX DJIEMEHTOB.
BBIABIATE CBSA3b MEXIY COCTABOM, CTPOEHUEM
MOJIEKYJIBI XMMUYECKOTO COCIMHEHUS U €TO
(GYHKIUSMU B KJIETKE.

benku. CocraB u
CTpOCHHE OEJIKOB

benku. CoctaB u cTpoeHne OEIKOoB.
AMHHOKHCIIOTHI — MOHOMEPHI OEJIKOB.

PackpeiBath conepkanrue TEPMUHOB M TTOHSITHIA:
OeNKH, TOJIMMEPHI, MOHOMEPBI, AMUHOKHUCIIOTBI,




HezameHuMble 1 3aMEHUMbIE aMUHOKHUCIIOTHI.
AMHHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbI O€JIKOBOM MOJIEKYJIbI (TIEpBUYHAS,
BTOPUYHAS, TPETUYHAS U YETBEPTHUHAS
CTPYKTYpa). XUMHUYECKHE CBONCTBA OEIIKOB.
buonornveckue pyHKINN OEITKOB.
JemoncTpanuu: TabauIbl ¥ CXEMBI:
«CTpoeHue MOJICKYJIbI OesKay.
ObopynoBaHue: CBETOBOM MUKPOCKOII,
MHUKPOIPETIapaThl.

MENTUAHAS CBA3b, MTOJIUIENTH, ICHATYPAIHS.
XapakTepu30BaTh OEJKH KaK KJIACC OPraHUYECKHX
COEIMHEHNUH; KJIacCU(HUINPOBATH UX 110 CTPOCHHIO
(rnoOynsapHbIe U GUOPUILIPHBIE OETIKN),
HEePEeYHCIATh U XapaKTepU30BaTh QYHKIINH OEIKOB.

DepMEHTBI —
OHOJIOTHYECKUE
KaTaJn3aToOPhI

depMeHThI — OMOJIOTMYECKUE KaTalu3aTOPhI.
Crtpoenue depMeHTa: akTUBHBIH LIEHTD,
cyocTparHas cnenupuaHocTh. KodhepmMeHTHI.
Buramunbl. Otinnuuns GepMeHTOB OT
HEOPTraHMYECKUX KaTaIN3aTOPOB.
HemoncTpanuu: TabmuIbl U CXEMBI:
«Ctpoenue pepmenta». O6opynoBaHue:
o0opynoBaHue A7 MPOBEACHUS HAOMIOICHUN,
M3MEpeHuH, SKcriepuMeHToB. JlabopaTopHbie
U pakTHueckue padotsl: JlabopaTopHas
pabora Ne 1. «3y4ueHue karanuTuyecKon
aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
amMuIIa3bl WIK KaTajaasbl)».

PackpsiBath conep:kaHre TEPMUHOB U ITIOHATHMN:
(epMeHTBI, aKTUBHBIN LIEHTp, CyOCTpaTHas
cnenu(UIHOCTh, KOPEPMEHTHI, OETKN-aKTHBATOPHI U
OeNKU-UHTHOUTOPHI. YKa3bIBaTh OTIUYHS (PEPMEHTOB
OT HEOPraHUYECKUX KaTalin3aTopoB. OOBACHATDH POJIb
(epMeHTOB B (YHKIIMOHUPOBAHUH KUBBIX CUCTEM, B
MPOMBIIIJIEHHOCTH, B METUIIMHE, B TIOBCETHEBHON
AKHU3HU YeloBeKa

VraeBonnl. JIunuabl

VYrieBobl: MOHOCaxapuabl (TIOK03a, prdo3a
U J1e30Kcupr003a), Tucaxapusl (caxaposa,
JIAKTO3a) M MOJIMcaxapuabl (KpaxMall,
TJIMKOTeH, LeJITI0103a). buonornueckue
GbyHKIMU yriaeBoaoB. JIumus:
TPUTITHLEPUIBI, POCHOTUIUIBI, CTEPOHIBI.
I'unpodunsHO-THAPOPOOHBIE CBOICTBA.
buonornyeckne GyHKINHU JTUTHIOB.

PackpsIBaTh comepkaHie TEPMUHOB U
MOHATHUI:yTTIEBOJIbI, MOHOCAXapUIbl, TUCAXAPUIbI,
ToJTFcaxapu/Ibl, TIIFOK03a, pud03a, 1e30KCuprodo3a,
caxapo3a, JJaKT03a, MaJIbT03a, 1eJUTI0JI03a
(kneTtyaTKa), Kpaxmall, TIIMKOT€H; JIUIH/IbI,
TpUTIIMLEPUAB! (KUPBL, Macia), GochOoTUIH b,
cTepouibl. XapaKTepr30BaTh YIIIEBOIbI, JTUITHAIBI KaK
KJIACCOPTaHUYECKUX COCAMHEHUI.




CpaBHEHHE YTIIEBOJIOB, OCIIKOB M JIUITHUIOB KaK
HMCTOYHHUKOB SHEpruu. JleMoHCTpanuu:
TaOmuIEl U CXEeMBI: «YTIIEBOIBDY, «JIUMUAbI.
O6opynoBanue: 000pyJIOBaHHUE TSI
MPOBEACHUS HAOJIIOACHUM, U3MEPECHUH,
SKCIIEPUMEHTOB.

Knaccudunuposars yrieBosl U JIUMKIBI IO
CTPOCHHIO; IEPEUUCIIATH (DYHKIIUU YTIIEBOAOB U
aunuaoB. CxeMaTuyecku n300paxarb CTpOECHUE
MOJIEKYJI YTJIEBOJIOB, JIUIIHJIOB

Hyxnennosbie
KUCHOTEL. AT

Hykneunossie kucnorst: JJHKu PHK.
Hyxkneotuasl — MOHOMEPBI HYKJIEHHOBBIX
kuciot. Crpoenue u ¢pynkuuu JJHK.
Crpoenue u pynkunu PHK. AT®: ctpoenue u
¢bynkuuu. Jlemoncrpamuu: [Toprperst: Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P.
@pankiuH. Tabnuibl U CXEMBI:
«Hykneunossie kucnotsl; JJHK», «bruocunres
oenkay, «Ctpoenue MoneKysnsl ATDy.
ObopynoBaHue: CBETOBOM MUKPOCKOTI,
MHKpOIpenapaThl

PackpsIBaTh conepkaHie TEPMUHOB U

MOHSITUI: Ie30KcuprOoHyKiienHoBas kuciota (JHK),
pubonykiiennonas kuciora (PHK), nykieorun,
MOJIMHYKJICOTH IHAS LIENb (TOJIMHYKICOTH),
KoMIUIeMeHTapHoCTh, pyHkunu JJHK (xpanenue n
nepegava HaciencTBeHHOoM nHdopmanun); Buasl PHK
(nH(pOpMaIIMOHHAS, TPAHCIIOPTHAS, puOOCOMAaNbHAS);
ageHo3uHTpudocdar (ATD), makpospruueckas
CBs13b. XapaKTepU3NPOBATh HYKJICHHOBBIE KHUCIOTHI
KaK XUMHUYECKHE COETMHEHUS U HOCUTENH
HacyecTBeHHOM nHpopmannuu. OTmedatsb
0COOEHHOCTH CTPOSHMSI MOJIEKYJT HYKJIEHHOBBIX
kucnot (JJHK, PHK) u AT®. Cxematuuecku
n300paXkaTh CTPOCHHUE HYKJICOTHI0B, MOJIEKYJI
HYKJIEUHOBBIX KUCIOT, ATD.

Hctopust u meToasl
U3Y4YEHHUS KIIETKH.
Kinerounas Teopus
KreTtka kak nenoctHas
JKUBas CHCTEMA

KiteTka kak 1mesocTHas )KuBas CHCTEMA.
OO1u11e MpU3HAKK KIETOK: 3aMKHYTast
HapykHas MmemOpana, mosiekyisl JJHK kax
TeHETUYECKUH alapar, CACTEMa CUHTE3a
Oenka. TUMBI KJIETOK: dyKapHOTHYECKas U
npokapuoTryeckas. OCOOEHHOCTH CTPOCHUS
MPOKapHOTHYECKOM KiIeTKU. KieTtounas
creHka 6akrepuil. CtpoeHue
AYKAPUOTUYECKOH KIIETKH. OCHOBHBIE
OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM

PackpeiBaTh copepxaHie TEPMUHOB U
MOHATUH:KJIETKH (9yKapuOTHYECKas,
MIPOKapuOTHYECKas ), llIa3MaThyecKas MeMOpaHa
(mnazmanemma), IITMKOKAJINKC, TPAHCIOPT BELIECTB
(maccuBHBIN, aKTUBHBIN ), SHAOLUUTO3 (ParonuTos,
MIUHOILUTO3), SK30LUTO3, KIETOYHAas CTEHKA,
Hykineoua. CpaBHUBATh MEX1y cOOOM
9yKapUOTHUYECKHE UITPOKAPUOTUUECKUE KIIETKHU;
OTMEYaTh CXOJICTBO U Pa3INyus B CTPOEHUH KJIETOK
OaKTepHii, )KNBOTHBIX, PACTCHUH 1 TPUOOB




kJeTKU. [loBepXHOCTHBIE CTPYKTYpHI —
KJIETOYHAs CTCHKA, TJIMKOKAJIMKC, UX
¢dbynkuuum. [Inasmatudeckas memOpaHa, ee
cBOICTBa U (DYHKIUU. J[eMOHCTparyu:
[Toptpetsr: A. JleBenryk, P. I'yk, T. [1IBann,
M. llnetinen, K. bap, P. Bupxos. Tabmuisr u
cxeMbl: «CTpoeHHe 3YKapuOTHYECKOM
KJIETKI», «CTpOCHUE JKUBOTHOU KIIETKI,
«CTpoeHHe pacTUTEIbHOU KIETKNY,
«CTpoeHHEe MPOKAPUOTHUECKOU KICTKUY.
O6opynoBaHue: CBETOBOM MUKPOCKOTI,
MHUKpOIIpenapaTsl paCTUTEIIbHBIX, JKUBOTHBIX
1 6aKTepuanbHBIX KIETOK.

Crpoenue
3YKApUOTUYECKON
KIJIETKH

[uronna3zma u ee OpraHOUIbI.
OpnnomeMmOpanHblie opraHou sl kietku: I1IC,
anmnapat [ oJ1b1Ku, TU30COMBI.
[TomyaBTOHOMHBIE OPTaHOWIBI KIETKHU:
MUTOXOHJIpUH, IacTuasl. [Iponcxoxaenue
MHUTOXOHJPUH U TIacTul. Buasl mimactui.
HemeMmOpaHHbIe OpraHOUIbI KIIETKHU:
pUOOCOMBI, KIETOUYHBIN LIEHTP, LIEHTPHOJIH,
PECHUYKH, KTIYTUKH. DYHKIIMN OpraHOUI0B
KJIETKHU. Brirrouenus. Snpo — perynsaTopHsIi
1eHTp kieTku. CTpoeHue siipa: saepHas
0001049Ka, KapuoIIa3Ma, XpOMaTHH,
SAIPBILKO. XpOMOCOMEBI. TpaHCIIOPT BelecTB
B kieTke. Jlemonctpamuu: [loptpertsr: A.
JleBenryk, P. I'yk, T. llIBanH, M. Illneiinen,
K. Bap, P. BupxoB. TaGmu1ier u cxemsr:
«CTpOeHHE F3YKapUOTHUECKOUN KIETKNY,
«CTpO€eHHE )KUBOTHOM KIETKH», «CTpOEHHE
pacTuTenbHOM KiIeTKkny, «CTpoeHue

PackpbiBaTh copepkaHre TEPMHUHOB U TOHATHUH:
LUTOIIa3Ma, OPTraHOU/IbI, SHIOTIJIA3MaTUUECKAasl CETh
(BIIC), anmapat I'onbmKku, TM30COMBI, BAKYOIIb,
MUTOXOHJIPUH, TUTACTUJIBI (XJIOPOTIIACTHI,
XPOMOILIACTHI, JIEHKOILIACTHI), PUOOCOMBI,
MUKPOTPYOOUKH, KJIETOUHBIN IIEHTP (LIEHTPOCOMA),
PECHUYKH, KT'YTUKH, BKIIFOUEHUS, AJIPO, AJIepHas
0001109Ka, KapuoIlJIa3Ma, XPOMATHH, SJIPBIIIKO,
XpOMOCOMBI. ONUCHIBATH CTPOEHUE DYKAPUOTUUECKOM
KJIETKH TI0 U300paXKeHUsIM U Ha MUKPOITpenaparax;
KJIacCU(UIIUPOBATH OPTAHOUIBI




MPOKAPUOTHYECKOHN KIETKNY», «CTpOoeHue aapa
kieTkn». O0opyI0OBaHUE: CBETOBOM
MHUKPOCKOII, MUKPOITPENapaThl PACTUTEIbHBIX
Y J)KUBOTHBIX KJIeTOK. JlabopaTtopHbie u
npakTuueckue padotsl: JlabopaTopHas pabora
Ne 2. «M3yueHue cTpoeHus KIETOK pacTeHUH,
KUBOTHBIX U OaKTepuil O] MUKPOCKOIIOM Ha
TOTOBBIX MUKPOTpENapaTax U UX OMHCAHUE.

10

KonTponbHas pabora

11

OOMeH BEIECTB.

ITnactuueckuii 0OMeH.

dorocunTes.
XeMOCHUHTE3

OOMeH BellecTB, WK METa00JIN3M.
Accumuisiius (TUIAaCTHYECKU 0OMeH) 1
TUCCUMUIIALINS (SHEPTETUYECKUI OOMEH) —
JIB€ CTOPOHBI €IUHOTO Ipoliecca
MeTtabonu3ma. Poib 3aKOHOB coXpaHeHUs
BELIECTBA U SHEPTUU B IOHUMAHUU
MeTabonau3ma. TUrbl 0OMeHa BEIECTB:
aBTOTPO(HBIN U reTepoTpodHbIi. Posb
(bepMeHTOB B OOMEHE BEIIECTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.
dotocunTe3. CBeToBast U TEeMHOBasH (pa3bl
dboTtocunTesa. Peakiuu porocunTesa.
DddexTuBHOCTh hoTOCHHTE3a. 3HAUCHHE
(doTocuHTe3a A5 KU3HU Ha 3emiie. BiusiHue
yCIOBUH cpebl Ha (POTOCHHTE3 U CIIOCOObI
MOBBILLIEHUS €0 MPOJTYKTUBHOCTH Y
KYJIbTYPHBIX PAaCTEHUNH. XEMOCUHTES.
XeMOCHHTE3UpYIole OakTepun. 3HaUCHHE
XEMOCUHTE3a JJIs1 KU3HU Ha 3eMIIe.
Hemonctpanuu: [Toptpersr: K. A. Tumupsizes.
TaGnuiel U cxembl: «XJI0POILIACTY,
«DOTOCUHTESY.

PackpsiBaTh coqiepykaHre TEPMUHOB M IIOHSTHA:
00OMEH BEIIECTB U MPEBPAICHUE SHEPTUH
(MeTaboaM3M), aCCUMMUIIALINS, TTTACTUYCCKUNM OOMEH,
JTUCCUMUIISLINS, SHEPTETUUECKUI1 0OOMEeH, (DOTOCUHTE3,
(dhoTonuz, pochopuaupoBaHue, MEPEHOCUUK
MIPOTOHOB, XeMOCHUHTE3. ONHUCHIBaTh (POTOCUHTE3,
MPOILIECCHI, IPOTEKAIOIINE B CBETOBOI U TEMHOBOM
(aze. BEISBISITH MPUIHMHHO-CIICACTBCHHBIE CBSI3U
MEX]1y TOTJIOIIEHNEM COTHEYHOM SHepTUun
XJOPOPHUILIOM U CUHTE30M MoJiekys ATO.
CpaBHUBATH UCXO/IHBIE BEIIECTBA, KOHEUHBIE
MIPOAYKTHI ¥ YCIIOBUS ITPOTEKAHUS PEAKIIMI CBETOBOU
U TeMHOBOH (a3bl poTocunTesa; CpaBHUBATH
(dboTtocunTe3 M XemocuHTe3. OIeHUBATh 3HAUCHHUE
(hoToCHMHTE3a M XEMOCHHTE3a sl )KU3HU Ha 3eMJie




12

DHEPreTHYeCKuii
oOMeH

DHepreTUIecKuii 0OMEH B KJIETKE.
Pacmierienne BeliecTs, BeIACICHUE H
AKKyMYJIMPOBAHUE SHEPTUU B KIIETKE. DTarbl
SHEpreThuYecKoro ooMeHa. ['mukomnus.
Bbposxxenue u ero Buasl. Kucimopoanoe
OKHCIJICHUE, WIH KJIETOYHOE JIbIXaHHE.
OxuciurensHoe GhochopuInpoBaHUE.

O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.
JHemonctpanuu: Tabmuiel 1 cxeMbl: « THITbI
mUTaHusm, «MeTadboa3my», « MUTOXOHIPHUS,
«OHepreTuuecKuii 0OMeH»

PackpeiBath conepkaHre TEPMUHOB M TOHSTUIA:
SHEPreTUYecKuil 0OOMEH, TIMKOJIHN3, MOJIOYHOKHCIIOE
OpoXxeHue, CIUPTOBOE OpOKEHUE, OMOTIOTHYECKOE
OKHCJIEHUE, KJIETOYHOE JIbIXaHUE, IUCCUMUIISILINS,
(dbepmenT. XapakTepu3oBaTh OOMEH BEIIECTB U
MIpeBpaIIeHUE SHEPTUU (METa00IN3M) KaK OJTHO UX
CBOMCTB uBOro. [lepeuncnsate 0cOOEHHOCTH
TUTACTUYECKOTO U YPHEPTEeTHUECKOro 0OMeHa B KIIETKE,
yCTaHABIMBATh B3aUMOCBSI3b MEXKIY HUMHU.
PaznuuaTh THIIBI 0OMEHA BEIIECTB B KJIETKE:
aBTOTPO(HBIN U reTepoTpodHbIi. OMUCHIBATH ATAIbI
SHEPTreTUYECKOro oOMeHa (MOArOTOBUTENbHBIH,
OECKHUCIOPOAHBIN, KUCIOPOAHBIN) U CPAaBHUBATH HX
MeXly coOoi. XapakTepu30BaTh peaKlUU TTIMKOIN3a,
OpO’KeHHUs, KJIETOYHOTO JbIXaHUs; BBIABIATh
MPUYHHHO-CJICACTBEHHBIC CBSI3H MEXKY TITUKOIU30M,
KJIETOYHBIM JIbIXaHUEM U CUHTE30M MOoJeKyn ATO.
CpaBuauBaTh 3 (PEKTUBHOCTH OECKUCIOPOTHOTO U
KHCJIOPOJIHOTO JTaIoB.

13

Buocunres Oenka

Peakuuu matpuuHoro cunresa. I'eneTndeckas
unpopmanus u JJHK. Peanuzanus
TeHEeTHYECKOW nH(pOpMaLUU B KIIETKE.
I'enmeTnmueckui KO M €r0 CBOIICTBA.
Tpanckpunuus — Mmatpuunslii cuaTe3 PHK.
Tpaucusus — 6uocunTe3 6enKa. JTamnsl
TpaHcasauuu. KonnpoBanue aMMHOKHUCIIOT.
Ponb pubocomB OnocuHTe3e Oenka.
Hemonctpauuu: IHoprperst: H.K. Konbios.
Tabmuip! u cxemsl: «Ctpoerune JJHK»,
«Ctpoenue U GyHKIIMOHUPOBAHUE TEHAY,
«Cunres 6enkan, «Pemmkamms JITHK»,
«["enernueckuit kog». O6opynOBaHuE:

PackpeiBarh conepkaHie TEPMUHOB U IIOHATUI: TEH,
FEHETUYECKUI KO, MAaTPUYHBIN CUHTE3,
TPAHCKPUIILNS, TPAHCISLUS, KOJAOH, aHTUKO/IOH,
pubocoMa, 1ieHTpasibHas 10rMa, MOJIEKYIIsIpHas
ouosorusi. OnpeaensTs CBOMCTBA TEHETUUECKOTO
KoJ1a (TPUIUIETHOCTh, OJTHO3HAYHOCTD,
BBIPOXKJAEHHOCTh, YHUBEPCAIBHOCTD,
HETIEPEKPBIBAEMOCTh, HEMPEPHIBHOCTH ). OTUCHIBAThH
JTarnbl peaau3aly HacleACTBeHHONH HHPOpMaIuu B
kieTke. CpaBHUBATh PEAKIIUA MATPUYHOTO CUHTE3a
monekyn PHK u Genka B kinetke




Moaenu- anmmkanun «Y asoenne JJHK u
TpaHCKpUIuus», «buocunTes 6enkay.

14 | Heknerounsie popmbl | Heknerounsie GOpMBbI 5KU3HUA — BUPYCHI. PackpsiBath conep:kaHue TEPMUHOB U ITIOHATHMN:
JKU3HU — BUPYCHI Hctopus otkpeitus Bupycos (. 1. BUPYC, BUPYCOJIOTHs, Kancu, Oakrepuodar, BUpyc

NBanoBckuii). OCOOEHHOCTH CTPOCHUS U uMMmyHOepuImuTa yenoseka (BUY), oHkoreHHbIS
KU3HEHHOI'0 LIMKJIa BUpYycoB. bakrepuodaru. | Bupychl. XapakTepu30BaTh BUPYChI KaK
bonesnu pacteHuil, )KUBOTHBIX U YEJIOBEKA, HEKJIETOUHYIO()OPMY KU3HU; 0OCOOEHHOCTH CTPOCHHS
BBI3bIBa€MbIE BUpycaMu. Bupyc Y J)KU3HENEATENbHOCTH BUPYCOB. OnucChIBaTh
uMMyHoedunmTa yenoseka (BIY) — YKU3HEHHBIH UKJI BUPYCOB UMMYHOIe(ULIUTa
Bo30Oynutens CIIM/la. O6paTHas YyenoBeKa; pa3nuuaTh Ha pucynkax BTM ((Bupyc
TPaHCKPHUIILIMSA, PEBEPTA3a U UHTErpas3a. TabauyHO MO3ankw), 6bakTepuodar, BUY.
IIpodunaktuka pacupocTpaHeHust BUPYCHbIX | OGOCHOBBIBATh U COOIIIOIATh MEPHI MPOPUIAKTUKH
3aboneBanuid. Jlemonctpamuu: [loptpersi: JI. | pacmpocTpaneHus] BAPYCHBIX 3a00JIeBaHUIA
W. BanoBckuii. TaGnuipl u cXemsbl: (pecniupaTopHbIe, KeTyA0YHO-KUIIIEUHbIE, KIeIEeBON
«Bupyce», «bakrepuodarny; «Ctpoenue u sanedanut, BUY-undexums)
*u3HeHHbI nuka Bupyca CIIM/Ia,
6akrepuodara». O60pynoBaHue: MOJETh
ctpykrypsl JIHK; MarautHas Moznens-
anmuiikanusi «CTpoeHue KIeTKn.

15 | )KusHeHHBbIN UK KiteTounslii UK, WY )KU3HEHHBIN [TUKIT PackpsiBaTh conep:kaHre TEPMUHOB M ITIOHATHMN:

KJIeTku. [lenenue
KJIeTKHu. MuTo3

kinetku. MaTepdasa u mutos. I[Ipomeccsr,
npoTtekatomue B uurepdase. Perumkanus —
peakuus matpuyHoro cunresa J{HK.
Crtpoenune XpoMocoM. XpOMOCOMHBIN Habop —
KapuoTHIl. JIUTIIOMAHBIN U TarIOU IHBINA
XPOMOCOMHBIE HA0OPBI. XPOMATH/IBI.
[uTosornyeckue OCHOBBI pa3MHOKEHUS U
VHIUBUYAIBHOTO Pa3BUTHS OPTaHU3MOB.
Jlenenue kneTku — Muto3. CTaguu MUTO3a.
[Iponecchl, MPOUCXOASIINE HA PA3HBIX
CTaJUAX MUTO3a. BUOJIOrHYECKUI CMBICTT

KJICTOYHBIN ITUKJI, UHTep(a3a, peayruIHnKaIus,
XpOMOCOMa, KapUOTHIIL, TAIJIOUIHBIN, JUTUIOUTHBINA
XPOMOCOMHBII Ha0OP, XPOMATH/IbI; MUTO3 €T0
craguu: mpodaza, metadasa, anadasa, Tenodasa.
OnuchIBaTh KU3HEHHBIM LUK KJIETKHU; IEPEUUCIIAT
Y XapaKTEePU30BaTh MEPHOJIBI KJIETOYHOTO ITUKJIIA,
CpPaBHHMBATh UX MEXIY c000i. OMHICHIBATH CTPOCHHE
XPOMOCOM, KapUOTUIIOB OPTaHU3MOB, CPAaBHUBATh
XpOMOCOMHBIE HAOOPHI KIeTOK. CpaBHUBATH CTAANH
MuTO3a. Pa3znndate Ha MUKpoIpenapaTax U puCyHKax
cTaauu MUTO3a. PackphiBaTh OMOIIOTMYECKUN CMBICI




muto3a. [Iporpammupyemasi rudbens KISeTKU —
anonto3. JlemoHctparuu: TaOnuIbl U CXEMBI:
«Knerounsrii nukiny, «Pemukanus JJHK,
«CTpoeHHe XpOMOCOMBI», «MUTO3;
MarHuTHas MojeJb-anmukanus «/lenenue
kietkn»; mozaens JIHK. ObopynoBanue:
CBETOBOM MUKPOCKOIT U MUKpPOIIpernapaT
«KaprokrHes B KJIETKaX KOPEITKa JIYKay.
JIaGopaTopHble U MPaKTUIECKHE PabOThI:
JlaboparopHas pabota Ne 3. «HaGmronenue
MHUTO3a B KJI€TKaX KOHYMKA KOpeIIKa Jiyka Ha
TOTOBBIX MUKPOITpEIapaTaxy.

MHTO3a

16 | ®opmsl pazmMHOKeHHsST | DOPMBI pa3MHOKEHHSI OpTraHU3MOB: Oecriosioe | PackpeiBaTh copepikaHne TEPMUHOB M TOHATHI:
OpraHu3MOB 1 oJioBoe. Byl 6ecrnonoro pa3sMHOKEHUS: pPa3MHOKEHUE, KJIOH, MTOJOBbIE KJIETKH (TaMEeThI),
JIeJIEHUE Ha/IBOE U MIOYKOBaHHUE OJHO- U SIMIIEKIJIETKA, CIEPMAaTO30M /1, 3UT0Ta, JIEJICHUE HAJBOE,
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHuUE, MOYKOBaHHUE, CIIOPYJIALMS, (PparMeHTaIus,
BEreTaTUBHOE pa3MHOXKeHHUE. VICKyCCTBEHHOE | BEreTaTUBHOE Pa3MHOKEHUE, CEMEHHOE
KJIOHUPOBaHUE OPraHU3MOB, €T0 3HaUY€HUE ISl | pa3MHOXKEHHE, ONIBUICHUE, IBOMHOE OIUIOOTBOPEHUE,
ceneknuu. [lonoBoe pazmuoxkenue. TaOauIbl | MOJOBBIC KeN€3bl, CCMEHHUKU, SUYHUKH,
U cxeMbl: «POpMBbI pa3MHOKEHHUS OIJIOJIOTBOpPEHHE (HapyKHOE, BHYTPEHHEE).
OpraHu3MOBY, «/|BoliHOE omoA0TBOpeHne y | XapakTepu3oBaTh OCOOEHHOCTH U 3HAYCHUE
LBETKOBBIX PaCTEHUI», «JleeHNe KIETKH 6€ecIoJI0ro U MOJIOBOTO CIOCOOOB Pa3MHOKEHHUS.
OaxTepuny», «BereraTuBHOE pa3MHOXKEHHE Boiaensate Bubpl O€CIionoro pa3MHOKEHUS; BBISBISTD
pactenuil», «CTpoeHHe MOJIOBIX KIETOK», €T0 | B3AUMOCBS3U MEXIY (hopMaMU U Criocodamu
oTauuus oT Oecrosioro. JlemMmoHcTpanuu: Pa3MHOXKEHHUS, U UX OMOJIOTMYECKUM 3HAUECHUEM.
Bnagets npuémamu BEreTaTUBHOIO Pa3MHOXKEHHUS
KYJIbTYPHBIX pACTeHH (Ha MpUMepe KOMHATHBIX ).
XapakTepr30BaTh MOJIOBBIE KIETKU: AHLEKIIETKHY,
CIIEPMAaTO30M/Ibl; BBISBIIATH OCOOCHHOCTH HX
CTPOEHHUS.
17 | Meiio3. O6pa3zoBanue u | Meiio3. Craguu meiiosa. [Iporeccsl, PackpsiBath coqepikaHrie TEPMUHOB U MOHSTHMN:




Pa3BUTHUEC IMOJIOBBIX
KJICTOK.

MIPOUCXOJIAIINE Ha CTAANUAX MeHo3a.
IToBeneHne XpoMOCOM B MEHO3€.

Mei03, KOHBIOTallUsl XPOMOCOM, TIEPEKPECT
(KpOCCUHIOBEP) XPOMOCOM, FaMETBHI.

O1ionoTBOpEHNE Kpoccunrosep. buonorndeckuiit CMbICI U XapakTepr3oBaTh MeH03 KaK CIIOCO0 KJIETOYHOTO
3HaueHue Meio3a. 'aMmerorenes — npoiecc JIEJIEHUS; ONMCHIBATh MEHO03 110 CTaIUsIM; CPABHUBATD
00pa30BaHMs MOJOBBIX KJIETOK Y )KUBOTHBIX. CTaJuM Meio3a U MuTo3a. PaznuuaThs Ha pucyHKax
ITosioBBIE KENE3bl: CEMEHHUKHU U SIMUHUKH. CTaauM Mei03a; pacKpbIBaTh OMOIOTUYECKOE
OO6pazoBanue 1 pa3BUTHE MOJIOBBIX KJIETOK — | 3HaueHue Meio3a. PackpeiBath copepikanue
raMmer (CriepMaTo30U/1, SIMIEKIeTKa) — TEPMHMHOB U IIOHATUI: TAMETOT€HE3, CIEPMATOIE€HE3,
criepMartoreHes u oorenes. OcoOEHHOCTH 0OreHe3, CIIepMaTO301 1, aKpocoMa, SIMIEKIIeTKa,
CTPOCHHUS SIMIIEKIETOK U CIIEpMaTO30U/I0B. HOJISIpHBIE TebLa. XapaKTepru30BaTh 0COOEHHOCTH
OmnonorBopenue. [lapreHorenes raMeToreHesa y *KUBOTHBIX U €ro CTaJuu; MOJIOBbIE
HemoHncTpauuu: Tabauipl U CXEMBI: KJIETKH KUBOTHBIX M OIMKCHIBATH MPOIIECC UX
«/lenenue knetkn», «Meio3», pa3BUTHSL.

«CriepMaTo301/1bl MJIEKOIIUTAIOIIET O,
«litnexnerkay. JlabopatopHas padora Ne 4.
«W3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpEnapaTax
»MIekonuTatomero». O0opynoBaHue: MOJIENb
JIHK; maruuTHas Mo1enb-anIuInKaims
«JleneHne KIETKU.
18 | UnauBuayanbHOE NnnuBuayanbHOe pa3BUTHE (OHTOTEHES). PackpsiBaTh conep:kaHre TEPMUHOB M ITOHATHMN:

Pa3BUTHUEC OPraHU3MOB

OMOpHOHANBbHOE pa3BUTHE (IMOPUOTEHE3).
Oransl SMOPUOHAIIBHOTO Pa3BUTHS Y
MIO3BOHOYHBIX JKUBOTHBIX: IpOOJICHHE,
racTpyJsiius, OpraHOTeHe3.
[ToctamOproHansHOe pa3BuThe. TUIb
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MIPSAMOE, HE
npsmoe (JInYMHOYHOE). BinsHue cpenpl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE ypoacTBa. Poct n
pa3ButHe pacteHuid. OHTOreHe3 IBETKOBOTO
pacTeHUsl: CTPOEHUE CEMEHM, CTAANU

OHTOT€HE3, SMOPUOTEHE3, 3Ur0Ta, APoOJICHHE,
OyractoMepsl, MOpyJIa, OJacTyina, 6J1acToIeb,
ractpyna, Helpyia, OpraHOTeHe3; 3apO/IbIIIIeBhIE
JUCTKU: 3KTOJIEpMa, Me30/IepMa, SHTOICPMa,
MOCTIMOPHOHAIBHOE PA3BUTHE: MPSMOE U HEMPIMOE
(mmunHOYHOE); MeTaMopd03, Meracmopa,
MHUKPOCTIOPA, MBUIBIEBOE 3€PHO, CIIEPMUH,
3apOJIBIIEBBIA MEIIOK, IBOMHOE OIJI0I0TBOPEHHE.
OmnpenensiTh dTanbl SMOPUOHATEHOTO PA3BUTHUS
XOPAOBBIX HAa CXEMaXx U Iperiaparax U OMUCbIBATH
MIPOLIECCHI, MPOUCXOSAIINE HA KAXKIOM dTarle.




paszButus. Jlemonctpanuu: TaOauIbl U CXEMBI:

«OCHOBHBIE CTa U OHTOreHe3ay, «IIpsamoe u
HEMpsIMOE pa3BUTHEY, «J|BoitHOE
OIUIOOTBOPEHHUE Y LIBETKOBBIX PACTEHUI»

CpaBHUBATh EPHOIBI OHTOT€HE3a; MIPSIMOE U
HemnpsiMoe (JINUMHOYHOE) TOCTIMOPHUOHATBHOE
pa3BHUTHE, 3aPOJIBIIIN YEIOBEKa U IPYTUX XOPHAOBBIX.
OOBACHATH OMOJIOrMYECKOE 3HAUEHUE PA3BUTHS C
MeTaMop(}ho30M; OTPUIATENIFHOE BIMSIHUAE aJTKOTOJIS,
HUKOTHHA M JIPYTrUX TEPATOTCHHBIX (PaKTOPOB Ha
pa3BHUTHE 3apojpliia YyeaoBeka. OnHUChIBaTh MPOIECC
JIBOWHOTO OTIOJJOTBOPEHHSI Y IBETKOBBIX PaCTEHUIA

19 | KontponpHas paborta

20 | I'eneruka — Hayka o IIpenmer u 3agauu reHeTuku. Poib PackpeiBaTh copepkanre TEPMUHOB U IOHATUM: TEH,
HACJIEICTBEHHOCTU U LUTOJIOTUU ¥ SMOPHUOJIOTHH B CTAHOBJIEHUU T€HOM, T€HOTHII, (DEHOTHII, XPOMOCOMBI, aJIJIEJIbHbIE
U3MEHUYUBOCTH reHeTuku. Bxmag poccuiickux 1 3apyOekHBIX | TeHbI (aJJIeJIn ), TOMO3UI0Ta, FeTepO3UroTa,

YUEHBIX B pa3BUTHE T€HETUKU. MeTo bl JIOMUHAHTHBIN MTpU3HaK (T€H), pELIeCCUBHbBIN IPU3HAK
TECHETUKH (THOPUI0JIOTHUSCKUH, (ren), uncras muHMs, ruopua. [lepeuncnars u
LUTOT€HETUYECKUH, XapaKTepU30BaTh METO/bl T€HETUKHU:
MOJIEKYyJIsIpHOreHeTHYeckuil). OCHOBHBIE rUOPUI0JIOTHUECKU, IUTOr€HEeTHUECKUH,
reHeTUYEeCKue MOHATHA. [ 'eHeTnueckas MOJIEKYJISIPHOT€HETUYECKU; IOMUHAHTHBIE U
CHUMBOJIMKA, UCIIOJIb3yEMasl B CXeMax pELIECCUBHBIE NPU3HAKN PACTECHUN U KUBOTHBIX.
ckpenuBanuid. [lemoncrpanuu: Iloprperst: I'. | Iloap30BaThCs TEeHETMYECKOW TEPMUHOIOTHEN U
Mengens, T. Mopran, H. 1. BaBuios, C. C. CHUMBOJIUKOM IS 3alHMCH T€HOTUIHYECKUX CXEM
Yersepukos, H. B. Tumodeen-PecoBckuii. CKpEILMBaHUS

Ob6opynoBaHue: MOJIENb- AMTUIMKALIUS

«MoHOrndpuHOE CKpEIMBaHNEey, repoapuii

«I'opox moCceBHOW».

21 | 3akOHOMEpHOCTH 3aKOHOMEPHOCTH HACJIEA0BaHUs IPU3HAKOB, PackpeiBaTh copepkaHue TEPMUHOB U IOHATHUI:
HacJaeA0BaHUs yctaHoBieHHbIe ['. Mennenem. MOHOTHOpHUAHOE CKpeluBaHue, PeHOTUITHYECKHE
IIPU3HAKOB. MoHorubpuiHoe CKperBaHye. 3aKoH IPYIIIbL, THOPUOIOTMYECKH METO/I, YMCThIC JINHUM,
Mounorubpuanoe eanHoo0pa3us THOPHIOB IEPBOT0 MOKOJEHUS. | TOMUHUPOBAHHE F€HOB (IIOJHOE, HEMOJHOE),
CKpEILMBAHNE [IpaBuiio nomMmuHUpOBaHUs. 3aKOH pacliuerieHte B moToMcTBe. OnucbIBaTh METOJUKY

pacHieruIeHus Tpu3HakoB. [ umoTe3a YucTOThI
ramert. [lonHOE ¥ HEMOJIHOEe TOMUHHUPOBAHUE.

nposenenus I'. MenaenemM onbITOB O U3YYEHUIO
HACJIEIOBAHUS OJHOM Mapbl IPU3HAKOB Y TOpoxa




Hemouctpauuu: [loptpetsi: I'. Menaensb.
Tabnuubl U cxembl: «MOHOTHOPUTHOE
CKpPELIMBAaHUE U €r0 LIUTOI€HETUYECKas
OCHOBa», «3aKOH PaCUIEIUICHUS U €T0
LUTOT€HETHYECKAsi OCHOBA», «3aKOH YUCTOTHI
rameT». O0opyI0BaHKE: MOJECTU-ANTUIMKAINN
«MoHOrHOpUIHOE CKPEIIMBAHUE,
«HenonHoe ntoMuHUpOBaHHUEY, TepOapHii
«I"opox mOCeBHOW.

MOCEBHOT0. PacKphIBaTh co/iepKaHne 3aKOHOB
eaMHO00pa3us ruOpUI0B EPBOTO MOKOJICHUS U
3akoHa pacuieruieHus. OOBACHATH TUIIOTE3y YHCTOTHI
ramer. 3auchIBaTh CXEMbl MOHOTUOPUTHOTO
CKpEUIMBaHUs, OOBSCHATh €T0 ITUTOJIOTUICCKHE
OCHOBBHI U peIllaTh TCHETUYCCKUE 3a/1a4U Ha
MOHOTHOPHUIHOE CKPEIUBAHHE

22 | Qurubpunxoe JurnopuiHoe cKpeuBaHue. 3aKoH PackpeiBaTh copepkaHue TEPMUHOB U IIOHATUI:
CKpelIMBaHue. 3aKOH HE3aBHCHMOI'O HaCJIEJOBAHUS IIPU3HAKOB. JTUTUOPUIHOE CKPEIIMBaHKE, aHATTN3UPYIOIEe
HE3aBHCHUMOI0 [{uToreneTnyecKkue OCHOBBI JUTHOPUIAHOTO ckpemnBanue. OnuceiBath onbIThl I'. Menaens no
HACJICIOBaHM CKpeLIMBaHUsA. AHATU3UPYIOILEe W3Y4YEHUIO HACIENOBaHUs ABYX I1ap MPU3HAKOB Y
IIPU3HAKOB ckpemuBanue. McnonszoBanue ropoxa noceBHOro. PackpbiBaTh cofepxaHue 3aKOHA

AHAJIM3UPYIOIIETO CKPEIMBAHMS IS HE3aBUCUMOTI'O HACJIEeI0BAHMS IPU3HAKOB. [IpuMeHATH
OIpeJIeJIEHUs] TEHOTHUIA 0COOH. MaTEMaTUYECKHUM pacyeT ¢ OMOILIBI0 METOAa
Hemoncrpanuu: [Toprperst: I'. Mennens. IIEPEMHOKEHUS BEPOSITHOCTEN U 3aIMCh C IIOMOIIBIO
Tabnuie! u cxemsl: «Jlurudbpuanoe (EeHOTUMHMYECKUX PAUKAIIOB pacleIICHHUs
CKpeIInBaHuey, «LluTonornaeckne OCHOBBI MIPU3HAKOB y TOTOMKOB 10 (PEHOTUITY U T€HOTHITY.
JUTHOPUIHOTO CKPEIIUBAHMSD. 3anuchIBaTh CXEMbI TUTHOPUHOTO CKPEIIMBAHUS,
O0opynoBaHue: MOJEIb- AIUIMKALIUS OOBSACHATH €r0 LIUTOJIOTMYECKHE OCHOBBI U PEIIaTh
«lurubpuiHOE CKpeLMBaHUE» TeHEeTUYECKHUe 3a/1a4M Ha TUTHOpUIHOe
CKpELIMBaHNUE.

23 | CuennenHoe CueneHHOe HaclI€JOBAHNUE TPU3HAKOB. PackpsiBaTh conep:kaHre TEPMUHOB M ITOHATHMN:
HaCJEeI0BaHUE Pa6ora T. Moprasna 1o cuerjieHHOMY CLEIJICHHOE HACIIEOBaHUE IIPU3HAKOB,

IIPU3HAKOB HacJieJoBaHHI0 TeHoB. Hapyienue cuenieHus: | peKoMOMHAINS T€HOB, TeHETUYECKUE KapThl

TEHOB B PE3YyJIbTaTe KPOCCUHTOBEPA.
XpOMOCOMHas1 TEOPHS HACIIEICTBEHHOCTH.
I'enetnyeckue kapTol. JleMoHCTpanuu:
[Toptpetsr: T. Mopran. Tabiuiibl ¥ CXEMBI:
«Meiio3y, «I'eHeTnuecKkre KapTbl paCTEHUH,

XpoMocoM, Mopranuaa. Ha3eiBaTe OCHOBHBIE
ITOJIO’KEHUSI XPOMOCOMHOM TEOpUU
HacnenctBeHHoctu T. Moprana; pacKkpbIBaTh
coniep;kanue pabotel T. Moprana no cuerjieHHOMY
HACJIEJOBAaHHUIO T€HOB M IPUYMHBI HAPYILICHUS




YKUBOTHBIX U YeJIOBEKay, «B3aumoneiicreue
aJIENBHBIX TeHOB». O00pymoBaHue:
Mukponpenapat «Jpozopuna» (Hopma,
MyTa# (OpMbI KPBIIILEB U OKPACKHU Tela),
MUKPOCKOII, MoJielb-amiukamms «Ilepekpéct
xpomocomy. JlabopaTopHbIe U TPAKTHUECKUE
pabotsl: JlabopaTopHas padota Ne 5.
«3yueHne pe3ynbTaToB MOHOTUOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(HITBI
Ha TOTOBBIX MHKPOTIPEIIapaTax».

CHCIIICHHA MEXOY 'CHaAMH. 3anuceIBaTh CXEMBI
CKpCHIMBaHuA IIPU CUCIINICHHOM HACJICAOBAaHUU,
OOBACHATH IMPUYKUHBI peKOM6I/IHaHI/II/I I'CHOB,
OIIPCACIIATh YMCJIO I'PYII CUCIIICHHA I'CHOB,; pCIIATh
TCHETUYCCKUEC 3aJa4l Ha CUCIIJIICHHOC HACJI€JOBaHUC

24 | I'eneruka noma. I'enetuka nona. XpoMocOMHOE onpeneneHue | PackpbeiBaTh conepaHue TEPMUHOB U IIOHTHIA:
Hacnenosanue 110J1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. XPOMOCOMHBIH Ha0Op, ayTOCOMBI, TIOJIOBbIE
IIPU3HAKOB, I'omorameTHbIe U reTeporaMeTHbIe XPOMOCOMBI, FOMOT'aMETHBIH 10JI, T€TePOraMeTHBIN
CLICTUIEHHBIX C I10JIOM opranusmel. HaciienoBanue npu3HaKkoB, I10J1, CLIETJIEHHOE C TI0JIOM HacCJIeJOBaHKUE ITPU3HAKOB.

CUEIUICHHBIX C II0JIOM. J[eMOHCTpanuu: OOBACHATH LUTOJOTUYECKHE OCHOBBI XPOMOCOMHOI'O
IToprpersr: I'. Mennens, T. Mopran, H.H. MEXaHHM3Ma OIPENEIICHH 110J1a Y Pa3IMYHbIX
BasuioB. Tabnuib! u cxemsl: «I'eHeTHKa opranu3mMoB. CpaBHHUBATh 3aKOHOMEPHOCTH

10J1a», «3aKOHOMEPHOCTH HACJIEI0BaHuS, HACJIeI0BAHKS IIPU3HAKOB, CLEIIJICHHBIX U HE
CLICTUIEHHOTO C MOJIOM», «KapnoTHIibl CLEIUICHHBIX C IIOJIOM. Pemate reHeTHueckue 3a1a4n
YEJI0BEKa U JKUBOTHBIX» Ha HACJIEI0BAHKE CLEIUICHHBIX C I10JIOM IIPU3HAKOB.

25 | KonTpospHas paboTa

26 | I3MeHYHBOCTbD. N3menunBOCTH. Bupl H3MEHUMBOCTH: PackpsiBaTh conep:kaHre TEPMUHOB M ITIOHATHMN:
Henacnencreennas HEHACIIEACTBEHHAs U HacleACTBeHHas. Poib U3MEHYUBOCTH, HACIIECTBEHHAs] U3MEHYUBOCTb,
N3MEHYMBOCTh Cpelibl B HEHACJIEACTBEHHON N3MEHYNBOCTH. HEHACJIECTBEHHAsl N3MEHYUBOCTD,

XapakTepucTuKa MOAU(PUKAIIMOHHOM
M3MEHYMBOCTH. BapuaimoHHsli psag U
BapualMOHHasA kpuBasi. Hopma peakuuun
npu3Haka. KonnuecTBeHHbIE U KAUECTBEHHBIE
IIPU3HAKU U UX HOpMa peakuuu. CBolicTBa
MO (PHUKAITMOHHON U3MEHUYNUBOCTH.
JlemoncTpanuu: Tabmuiel U cxeMbl: «Busl

MO (UKAIMOHHAS] U3MEHYUBOCTb, BapUAIITOHHBIN
psl, BapuaHTa, BApUALlMOHHAsI KPUBasi, IPU3HAK,
HOPMa peaKkluy, KOJIMYECTBECHHBIEC U KAUECTBCHHbIE
npusHaku. KnaccuduuupoBaTs BUABI H3MEHYUBOCTH
U BBIBIIATH UX OMOJOTMYECKHE OCOOCHHOCTH.
[lepeuncnsats cBoiicTBa MOIU(UKAIIMOHHOM
M3MEHYMBOCTH U OOBACHATH €€ 3HAaUCHUE JUIS




W3MEHYUBOCTHY, «MoaupukanonHas
M3MEHYMBOCTHY. JIabopaTtopHbie U
npakTuyeckue padotsl: JlabopaTopHas pabora
Ne 6. «M3yuenne MoaupUKAITMOHHON
M3MEHYUBOCTH, TOCTPOCHHE BapHALIMOHHOTO
psila ¥ BapuallMOHHOW KPUBOM.

opraHu3MoB. Paznuyars KOJIMYECTBEHHBIE U
KaueCTBEHHbIE IPU3HAKU; CTPOUTH BapHUallMOHHbBIN
pAl, BapHallMOHHYIO KPUBYIO, BEIUUCIIATH CPEIHEE
3HauEHUE MpU3HAKA

27 | HacnencrBennas HacnencrBennas, nuinu reHOTUIIHYECKAsT PackpsiBath conep:kanre TEpPMUHOB U MOHSATUM:
U3MEHYUBOCTh U3MeHYUBOCTh. KoMOMHaTUBHAS HACJIEJICTBEHHAs] U3MEHUYUBOCTh, KOMOMHATHBHAS

W3MEHYHUBOCTh. Mel03 U MOJIOBOM MPOLECC — | K3MEHYHUBOCTh, MyTallMOHHAS] U3MEHYMBOCTb,
OCHOBa KOMOMHATHBHOI U3MEHYHUBOCTH. MYTaHT, MyTallUW: T€HHbIE, XPOMOCOMHBIE,
MyTarmonHasi ”3MEHUHUBOCTb. T€HOMHBIE; TOJUTUIONU NS, AHEYTIIOU NS, MyTareHsbI.
Krnaccudukanus Mmytanuii: TeHHBIE, XapakTepu3oBaTh HaCJIEICTBEHHYIO U3MEHUYUBOCTB;
XPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 (hopMyJIMPOBATh 3aKOH TOMOJIOTHYECKUX PSJIOB B
MPUYMHBI MyTanuii. MyTareHuble (akTOpBbI. HacieacTBeHHoM u3aMeHunBocty H. 1. BaBunosa u
3aKOH TOMOJIOTHYECKUX PSIJIOB B OOBSACHSTH €ro 3HaUeHUe ISl OUOJIOTHUHU U CEJICKIUU.
HacjeACTBeHHOM n3mMeHnunBocty H. U. Knaccudumnuposars MyTaluu: TeHHBIE,
BasuoBa. BuesinepHast HaclIeICTBEHHOCTh U | XpPOMOCOMHBIE, TECHOMHBIE ¥ TIPUBOJIUTH TPUMEPHI
n3MeHuuBoCTh. Jlemonctpanuu: [Moprpersr: I'. | myTanuii. OOBICHATH MPUIMHBI BOSHUKHOBEHUS
ne ®pus, H. U. BaBunos. Tabnuupl 1 cxembl: | MyTaluii, poib ¢pakTopoB-myTareHoB. CpaBHUBATh
«MyTanunoHHas U3MEHYUBOCTHY. BU/JIbl MYTallUii; BBISIBJISITH IPUUMHBI HACJIEICTBEHHOM
O6opynoBaHue: MUKPOCKOI, MUKpPOTIpETapaT | U3MEHYUBOCTH, HCTOYHUKH MYTareHOB B
«Apozoduna» (Hopma, Mytanuu Gopmbl OKpYyXarolen cpene (KOCBEHHO). XapaKTepu30BaTh
KpPBUIBEB U OKpacKa Teja); KOMHaTHBIC BHESJICPHYIO HACJIEACTBEHHOCTh U N3MEHUYHNBOCTD
pacTeHus ¢ MeCTPO OKPACKOW JTUCTHEB.
JlaGopaTopHbIe U PaKTUIECKHE PAOOTHI:
Jlaboparopnas pabota Ne 7. «AHanu3
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX
MHUKpOIpenaparax».

28 | I'eHeTuka 4yenoBeka I'enetuka yenoseka. Kapuotun uyenoseka. PackpsiBaTh copepkaHre TEPMUHOB U MOHSATUMN:

OCHOBHBIE METO/bI TEHETHKH YEJIOBEKA:
reHEaIOrMYEeCKHM, OJIM3HELIOBBIH,

KapuOTHII YEJIOBEKA, [IMTOTCHETUYECKUI METO,
TEHEATOTMYECKUI METOJ, POJIOCIOBHBIE,




[IMTOI'CHETUYECKUI, OMOXMMUYECKHH,
MOJIEKYJIsIpHO-TeHeThueckuil. CoBpeMeHHOe
OTIpe/IeIICHUE TEHOTHUIIA: TTIOJTHOTEHOMHOE
CEKBEHUPOBAHHUE, TEHOTUITUPOBAHHUE, B TOM
yucie ¢ noMmoipto [1IP-ananmm3a.
Hacnencreennsie 3a00/IeBaHUs Y€JIOBEKA:
reHHbIe 00JIe3HHU, 00E3HU C HACAEACTBEHHOM
MPEAPACIION0KEHHOCTHI0, XPOMOCOMHBIE
6omne3an. CoMaTH4ecKue U TeHepaTHBHbBIC
MyTtaruu CTBoJIOBBIE KIETKU. [IpuHIUTIBI
3JI0pOBOT0 00pa3a KU3HU, TUATHOCTUKH,

PO UIAKTUKH U JICYCHUS TeHETHICCKIX
oonesHel. Meauko-reHeTHYECKOE
KOHCYJIbTUPOBAHKE. 3HAYCHUE MEAUITUHCKON
TCHETUKH B MPEIOTBPAIICHUH U JICYCHUH
FeHETUYCCKHUX 3a00JIeBaHMI YCIOBEKA.
HemoncTpanuu: TabmuIbl U CXEMBI:
«HacnenoBanue pesyc-paktopay, «I'eHeTrka
rpynn kpoBuy. JlabopatopHbie u
npakTuueckue padotsl: [IpakTuueckas pabora
Ne 2. «CocraBneHue 1 aHalIu3 PoJIOCIOBHBIX
YyeJIoBEKa.

OIM3HELIOBEINA METO, HACJIEICTBEHHEIEC 00IE3HH:
(MOHOTEHHBIE, C HACTIEACTBEHHON
PEPACIIONOKEHHOCTHIO, XPOMOCOMHBIE), MEAUKO-
TeHETHUYECKOE KOHCYNIbTHpOBaHue. [lepeuncisars
0COOCHHOCTH M3yUYEHHS T€HETHKHU YeJIOBEKa;
MIPUBOJIUTH IPUMEPHI HACIICJICTBEHHBIX OO0JIC3HEH
YeJloBeKa, XapaKTepU30BaTh METO/IbI UX
poUIAKTUKN; 0OOCHOBBIBATh 3HAYCHUE MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBaHU. BBIABIATE 1
CpPaBHHBATh MEXKIY COOOH IOMUHAHTHBIC U
pelieccCUBHbIE MPU3HAKH YenoBeka. COCTaBIATh U
AQHAIM3UPOBATH POJIOCIIOBHBIC YEIIOBEKA

29

Cenexuus Kak HayKa U
polecc

Cenexuus Kak HayKa U Ipolriecc. 3apoxKaeHHe
CeJIEKLMU U JoMecTukanud. Yuyenue H. U.
BasuioBa o nieHTpax MHOrooopasus u
IIPOUCXOXKACHUS KYIbTYPHBIX PACTEHHI.
LleHTpbI MPOUCXOXKIECHUS TOMAIIHUX
XKUBOTHBIX. CopT, IOpOJ1a, IITAMM.
Hemonctpanuu: [Toprpers: H. Y. BaBuinos.
TaGnuue! u cxemsl: kaprta «LleHTpbI
MHOT000pa3usi ¥ MPOUCXOKICHUS
KYJIbTYPHBIX pacTeHu», «I[lopoabl noMamHux

PackpsiBaTh conep:kaHre TEPMUHOB M ITIOHATHMN:
CEJIEKIIMSI, COPT, OPOJa, IITaMM, TOMECTUKALIHS, NN
0JIOMAIllHWBaHUE, [IEHTPBl MHOT0O0pa3us u
MIPOUCXOXKACHUSI KYIbTYPHBIX PAaCTEHUI U KUBOTHBIX,
ruOpUIM3aIysl, HICKYCCTBEHHBIN 0TOOp. HaspBaTh 1
CpPaBHMBAaTh OCHOBHBIE 3TaIlbl PA3BUTHSI CEIEKIIUH.
N3narate yuenne H. . BaBuiosa o nieHTpax
MIPOUCXOXKACHUS KYIbTYPHBIX PACTEHHUH; pa3IndaTh
LIEHTPHI Ha KapTe MUPa, CBA3BIBATH UX
MECTOIIOJIOKEHHUE C OYaraMd BOZHUKHOBEHHUS




KHUBOTHBIX», «COpTa KYJIBTYPHBIX PACTCHUII.
O6opynoBaHue: MYJISDKU TUTOZOB U
KOPHEIUIO/IOB TUKUX (DOPM ¥ KYJIBTYPHBIX
COPTOB pacTeHui; repbapuit
«CenbCKOX035HCTBEHHBIC PACTCHUS»

JIpeBHENIMX UBHIM3anuii. CpaBHUBATh COpPTa
KYJBTYPHBIX PAaCT€HUM, TOPO/bI JTOMAIIHUX
JKUBOTHBIX U UX JUKUX MpeakoB. OLeHUBaTh pOib
CEJICKIINH B 00ECIICYCHUH MPOI0BOJILCTBEHHOM
0€30I1aCHOCTH YeJIOBEYECTBA

30 | Metozs! u foctmxenus: | CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblif | PackpbiBaThk cojiepkaHue TEPMUHOB U ITOHATHI:
CENIEeKIIUN PACTeHUN U | ¥ MHIUBHUYaJbHBIH OTOOPHI B CENIEKLIUU HCKYCCTBEHHBIN 0TOOP, MacCOBBIN 0TOOD,
KUBOTHBIX pacTeHui 1 KUBOTHBIX. OIIEHKa 3KCTEphepa. UHMBUAYaAJIBHBIA 0TOOD, SKCTEPHED,

biM3K0pOICTBEHHOE CKPELIMBAHUE — OJIN3KOPOJICTBEHHOE CKpEIIMBaHKE, YMCTask TUHMUS,
uHOpuauHT. Yucras nunus. CkperyuBaHue reTepO3UC, HEPOJCTBEHHOE CKPEIUBAHUE,
YHUCTHIX JIMHUA. ['eTepo3uc, wim rubpuanas VCKYCCTBEHHBIA MyTareHe3, OJIAILIOUIBI.
cwia. HepoacTBeHHOE CKpeluBaHue — CpaBHuBaTh (OpMBI HICKYCCTBEHHOI0 0TOOpa
ayrOpuauHr. OtaanénHas rudpuausanus u €€ | (MacCoBOTIO M MHAMBHUYaJIbHOTO), BUJIBI
ycnexu. MICKycCTBEHHBIN MyTareHes u ruOpuu3anuu (6JIM3KOPOICTBEHHON U OT/IaJIEHHON),
IIOJIyYEHUE TOJIUILIONA0B. JloCTHKEHHS CIOCOObI OTYUYEHHS NOAUIION10B. [IpuBoauThH
CEJICKLIUU PACTCHUH, JKUBOTHBIX U IIPUMEPBI JOCTHKEHUN CEIIEKLIMU PACTEHUN U
MHKPOOPraHu3MOB. JleMOHCcTpanuu: KUBOTHBIX
IHoprpersr: Y. B. Muuypun, I'. 1.
Kapneuenko, M. ®. MBanos. Tabnuiibr u
cxeMbl: «OTaaneHHas TuOpuIu3anus»,
«PaboTtsl akagemuka M. @. MBanosay,
«[Tomumnonnusy. O0opyoBaHKE: MYISIKU
IJI0JI0B U KOPHEIIOI0B IUKUX (OpM U
KYJIbTYPHBIX COPTOB PACTEHHM.
JlaGopaTopHbIe U IPaKTUIECKHE PAOOTHI:
Okckypeust «OCHOBHBIE METOJIBI U
JOCTH>KEHHS CEJICKIIMU PACTEHHI U JKUBOTHBIX
(Ha CENEKIMOHHYIO CTAHIIMIO, IJIEMEHHYIO
(bepMy, COPTOUCTIBITATENbHBINA YHACTOK WU
TEIUIMYHOE XO35HCTBO).

31 | buoTtexHomOrHUs KaKk broTexHOIOrus KaKk OTpacib MPOU3BOJICTBA. PackpsIBaTh COEp:KaHNE TEPMUHOB U IIOHSATHN:




0Tpacib MPOU3BOCTBA

I'enHast nHkeHepusi. JTarnbl CO3TAHUS
pexombunantHoi JIHK u TpaHcreHHbBIX
opranu3moB. KilerouHast HHXeHepHsl.
Kiierounsle KynpTypbl. MUKpPOKIOHAJIBHOE
pa3MHOKeHHE pacTeHuil. Kinonuposanue
BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO35ICTBEHHBIX OPraHU3MOB.
DKkojorudeckuen sruueckue npoodiemsl. MO
— reHeTU4YeCKU MOIU(UIIMPOBAHHBIE
opranusmsl. Jlemonctpanuu: TaOauis! 1
cxeMbl: «OOBEKTbl OMOTEXHOJIOTUIY,
«KneTounsle KyJIbTYpbl U KIOHUPOBAHUEY,
«KoHcTpynpoBaHue U IepeHoC reHoB,
XPOMOCOM»

OMOTEXHOJIOTHS, KJIETOYHAS WH)KEHEPHsI, TCHHAS
WHXEHepUsl, KJIOHUPOBAHUE, TPAHCTCHHBIE
opranu3mbl, MO (renernyecku
MoaU(HUIIMPOBAHHBIC OPTAHU3MBI). XapaKTEPU30BaTh
OMOTEXHOJIOTHIO KaK OTpacib IPOU3BOICTRA,
OCHOBHBIE JJOCTHKEHHSI OMOTEXHOJIOTHU B 00J1aCTH
MPOMBIITUICHHOCTH, CEIBCKOT0 X0351CTBA U
MeUIUHBL [lepeuncnsaTs U XapakTepru3oBaTh
OCHOBHBIC METObI U JJOCTHIKCHHSI OMOWHKEHEPHH.
OO6cy)1aTh KOJOTUYECKUE U STUYECKUE ACTICKThI
HEKOTOPBIX MCCIICIOBAHNUN B 00J1aCTH OMOTEXHOJIOTHI
(KIIOHUPOBAHMUS, UCKYCCTBEHHOTO OILIOIOTBOPEHHUS,
HaIpaBJICHHOTO U3MEHECHHMS T€HOMA U CO3aHus
TPAHCTEHHBIX OPTAaHU3MOB).

32

KonTponbHas pabora




HEPEYEHb YYEBHO-METOJJUYECKOI'O OBECIIEYHEHUA

Yueonuk: O6mras ouonorus: YueOH. s 10-11 k1. obmeodpaszosart. yupexnaenuii / J1.K.
benses, [1.M. bopoaun, H.H. Boponuos u ap.; Ilox pen. [1.K. bensea, I'.' M. piMmuna. — M.:
IIpocsemenue, 2017.

JlonotHUTE/ILHAS JIUTEpPATYypa:
1. I'pun H. «buonorus» B 3 1. (H.I'pun, ¥.Crayr, . Taiinop), M., Mup, 1990 r.

2. [Tumenosa .H., [Tumeno A.B. «Jlexuuu nmo obmeii 6uonorun», Caparos, OAO
«M3narensctBo «JInmen», 2003 1.

3. Boponno H.H., Cyxopykosa JI.H. «29Bomtonius opraamueckoro Mmupa», Mocksa, «Haykay,
1996 1.

4. MenuukoB b.M. bruonorus: ¢opmMbl 1 ypOBHH KH3HH: ITOcOOHE s ydaanmuxcs. M.,
[Ipocsemenue, 2006 1.

5. O6mas 6uonorus: 10-11 knaccel/ A.A. Kamenckoro, E.A. KpukcyHnoBa, B.B. Ilaceunuka —
M.: JIpoda, 2007

6. O.A. Ilycroxuna. buonorus. 11knacc. [Toypounsie miansl no yue6uuky J[.K. bensesa, I'.M.
Heivmuiia -- Bonrorpaz. 2008.

7. PyBunckuii A.O. O6mas 6uomnorus. -- M., «IIpocsemienuey, 1998

JloTOJTHUTeIbHAS JIUTEPATYPa A5 YYeHUKOB:

1. MMumkunckas H.A. I'eneruxa u cenexius. Teopus. 3ananus. OtBeTsl. — CapatoB: Jlunei,
2005. - 240 c.

2. buonorus B Tabnunax u cxemax. Coct. Onuienko A.B. — Cankr-Iletep6ypr, OO0
«Buxkropus-mitocy, 2004

3. HBanosa T.B. CoopHuk 3ananuii mo o0rieit 6uonoruu: Ilocobue mis yuanmxes
obmeobpazonar. yupexaenuid. — M.: IIpocsemienue, 2002

HNHTepHeT-pecypcebl:

1. http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [TogOopka nHTEpHET-MaTEpPUAIIOB
JUISL YIUTENe OMOJIOTHH 110 pa3HbIM OMOJIOTHUSCKUM JIUCIMIIAHAM.

2. http://school-collection.edu.ru Exunas xomtekmus U poBbIX 00pa3oBaTEIbHBIX
pecypcos.

www.bio.1september.ru — rasera «buonorusy - npuiIoKeHue K «1 CeHTIOPsI»;
www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH;

www.edios.ru — Diiioc — HEHTP AUCTAHIIMOHHOTO 00pa30BaHUS;
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www.km.ru/education - yaeOHbIe MaTepuasl U cioBapu Ha caiite «Kupumut 1 Medoanit
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