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HHOACHUTEJIbHASA 3AIINCKA.

IIpu paspaGorke pabodeid mnporpaMmbl MO OHOJOIMH TEOPETHUECKYI0 OCHOBY JUIS
OTpesieNieHus] TOAX0A0B K (OPMUPOBAHUIO COJEpKaHUsA ydeOHOro mnpenmera "buosorus"
coctaBuiu: KoHHenrtyaiabHble mojoxenus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJepXKaHUsA, Pe3yibTaToB OOy4YeHMs] M TpeOOBaHMH K YPOBHIO IOAIOTOBKH BBITYCKHHKOB,
HOJIOXKEHU 00 OOUMX LeNsiX M HPUHIUNAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHUE
CHCTEMBI cpegHero obmiero obpaszoBanus B Poccuiickoit denepanym, a TakkKe MOJOKEHHUS O
cneundurke OMOJIOTHHU, €€ 3HAUCHUH B TIO3HAHUH KUBOU MPUPOJIBI K 00ECTICUEHUH CYIIECTBOBAHUS
yesioBeyeckoro oodmecTsa. CorinacHo Ha3BaHHBIM I10JIOKEHHSIM OIPEIeIeHbl OCHOBHbIE (DYHKIIMU
IpOTrpaMMbl 110 OMOJIOTHH U €€ CTPYKTYpA.

Pabouas mporpamma 1o OHOJIOTHH JaeT MPEACTaBICHHE O IENIX, 00 oOIIei crparerun
00y4deHus1, BOCIIUTAHUS U Pa3BUTHUS 00yUarONINXCs CpecTBaMu yueOHoro npeamMera "buonorus",
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTIPYKTYpy, paclpelelieHUue 110
paszenaM M TeMaM, PEKOMEHAYEeMYI0 IOCIeN0BAaTEIbHOCTh M3Y4EHHUs y4yeOHOro marepuana ¢
Y4ETOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTEIbHOTO TpoIecca,
BO3pacTHbIX OcoOeHHOcTel oOydarmuxcs. B mporpamMmme mo OMOJIOrMM TaKK€ YUUTBIBAIOTCS
TpeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM M IPEeIMETHBIM pe3yJbTaTaM
o0yuyeHHs B pOpMUPOBAHMHM OCHOBHBIX BUJIOB y4eOHO-ITO3HABATEIbHOMN JEeATeIbHOCTH/yueOHbIX
JIEHCTBUIM 00YUaIOIIUXCsl IO OCBOCHUIO COJIEP KaHUSI OMOJIOTHUYECKOT0 00pa30BaHUsI.

B mporpamme no Guonorun (10 - 11 kmaccsl, 0a30BbI YPOBEHb) PEaTN30BaH MPUHIUI
IPEEeMCTBEHHOCTH B H3yuyeHUHM Ouojoruu, Oiarojapss uYeMy B HeH MpocMaTpUBaeTcs
HalpaBJIEHHOCTh Ha Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIM  JIMYHOCTH, OKOJOTHYECKOTO  MBIIIICHUS,
IPEJICTAaBICHUH O 3/J0pOBOM 00pa3e XU3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouleu
npupoaHoii cpene. [ToaToMmy Hapsaay ¢ U3ydeHHneM o01eOnOTOTHUECKUX TEOPUH, a TaKKe 3HAaHUN
O CTPOEHHM >KHMBBIX CHUCTEM pA3HOTO paHra W CYIIHOCTH OCHOBHBIX INPOTEKAIOUIMX B HHUX
MIPOIIECCOB B IIPOTpaMMe 110 OMOJIOTHH yIeJIeHO BHUMAaHUE HCITOTb30BAHMIO TIOJTYYECHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM I PENICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCJE: MPOQUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHUN  4YeJOBEKa, MEIUMKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHMUSA,
000CHOBaHMS KOJOTMYECKH 1€JIeCO00pa3HOro MOBEAICHUS B OKpYKarollel NMPUpPOIHON cpese,
aHaM3a BIMSHUS XO3SHCTBEHHOH [EATEIPHOCTH YEIIOBEKAa Ha COCTOSIHHE MPHUPOIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHS K MPUKIAJIHOW HAMPABICHHOCTH Y4eOHOTO
npeamera "buonorus" MpoAMKTOBAaHO HEOOXOJMMOCTBIO OOecreueHHs! YCIOBHMA ISl pelIeHus

OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJBFHOTO OMOJIOrMYeCKOro 00pa3oBaHus, KOTOpas MpeAroiaraet



dbopMupoBaHHe Yy OOYyYaroIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K H3MEHEHUSM JUHAMHYHO
pPa3BUBAIOILErOCS COBPEMEHHOT'O MUPA.

[IporpamMma 1o OWOJIOTHH SIBIISIETCS OPUEHTHPOM JIJIsi COCTABJICHHS Pa0OYUX IMPOTPaMM,
aBTOPBI KOTOPBIX MOT'YT IIPEAJIOKUTH CBOM BApPUAHT MOCJIEI0BATEIbHOCTH U3YUYEHUS U CTPYKTYPbI
y4eOHOro MaTepuayia, CBOe BHJCHHE MyTedl (GopmupoBanus y oOydarommxcs 10 - 11 kmaccos
MPEIMETHBIX 3HAHWM, YMEHUU M CIIOCOOOB yUeOHOU ACSITENLHOCTH, a TAKKE METOJIMYECKUX

pelLIeHMI 3a71a4 BOCITUTAHUS U Pa3BUTH cpecTBaMu yueOHoro nmpeamera "buonorus".

buonoruss Ha ypoBHE cpeaHero oOmero oOpa3oBaHMs 3aHUMaeT BaxkHoe MecTo. OH
obOecnieunBaeT (QopMUpOBaHUE y OOY4YaIOUIUXCS NPEICTABICHUNH O HAy4YHOM KapTHHE MMHpa,
pacuupsieT ¥ 000011aeT 3HaHUS O KUBOM MPHUPOJIE, €€ OTIIMYUTENbHBIX MPU3HAKAX - YPOBHEBOU
OpraHM3alMl W HBOJIIOLMU, CO3/1aeT YCJIOBHUS JUIS: IO3HAHUS 3aKOHOB JKUBOM IPUPOABI,
dbopMupoBaHus (YHKIIMOHATHHOW TPAMOTHOCTH, HABBIKOB 3JJ0POBOIO M 0€30mMacHOro obpasa
YKU3HHU, IKOJIOTUYECKOTO MBIIIIJICHHS, IIEHHOCTHOTO OTHOIIICHHUS K dKUBOU MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHre OUONIOTHsI UMEET TaKKe TSl PEIIeHUs BOCIIUTATENbHBIX U Pa3BUBAIOIIIX
3aJa4 cpenHero oOmiero oOpa3oBaHMs, coluanu3anuu oOydaroniuxcs. M3ydenue Ouonoruu
oOecrieunBaeT yciaoBUs i (OPMHUPOBAHMUS HWHTEIUICKTYaJbHBIX, KOMMYHHKAIIMOHHBIX |
UHPOPMALIMOHHBIX  HABBIKOB,  ICTETUYECKOH  KyJIbTypbl, CHOCOOCTBYET  HHTErpaluu
OMOJIOTMYECKUX 3HAHUHM C MPENCTABICHUSIMU M3 JPYTruX Y4eOHBIX MPEIMETOB, B YaCTHOCTH,
¢uzuku, xumun U reorpaduu. HazBaHHble 10JI0KEHNS O MpeAHA3HAYEHUN y4eOHOro mpeamera
"Buonorus" cocTaBUIN OCHOBY JUTsI ONIPEEIICHHS TTOIXO0/I0B K OTOOPY U CTPYKTYPUPOBAHHIO €T0
CoJIepKaHus, MPEICTaBIEHHOTO B IPOrpaMmMe 1o OHOJIOTHH.

Ot60p conmepkanus yuebHoro mpenmMera "buonorus” Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIMI KyJIbTYpOCOOOpPA3HOTO MOJIX0J1a, B COOTBETCTBUU C KOTOPHIM OOYyYarOLIUECs JOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe ISl (POPMUPOBAHMS OOLIEH KYIbTYpbl, ONPEIEIIonne
MIOBEJICHUE YEeJIOBEKa B OKPYXKaIoILIeH MpUpPOTHON cpesie, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KHU3HU M TIPaKTHUYECKOW JesrenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HAHUH 3aHHUMAOT
AIIEMEHTHI CO/IEpP KaHMsI, KOTOpbIE CIy>KaT OCHOBOHM 17 (OpPMUPOBAHUS TMPEACTABIECHUN O
COBPEMEHHOM €eCTEeCTBEHHO-HAyYHOM KapTHHE MHpa M LEHHOCTHBIX OpPUEHTALMSIX JIMYHOCTH,
CHOCOOCTBYIOUIMX TYMaHU3aLUU OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJepXkaHMi Y4eOHOro MaTepuaja B IporpamMme MO OHOJOTHU
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTAX
’KUBOH MPUPOJIBL, O €€ YPOBHEBOM OPraHNU3alliy 1 SBOIIOLHN. B COOTBETCTBUY € 3TUM B CTPYKType
yuebHoro npeamera "buonorus" BbIAETICHBI CIEIYIONINE COepiKaTenbHble JUHUM: "buonorus

Kak Hayka. Metoabl HayuyHoro no3Hanus", "Kierka kak 6uonorndeckas cucrema', "Opranuszm



Kak Ouonoruveckas cucrema', "Cucrema u MHOroo0Opasue opraHudeckoro mupa', "DBOIOIUS
KUBOM npupoabl", "IKOCUCTEMBI U IPUCYITUE UM 3aKOHOMEPHOCTH .

Heap u3ydyeHus ydednoro mpeamera '"buosiorusi”" Ha 0a30BOM ypOBHE - OBIAJICHUC
O0y4JalIUMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3aluu >KUBBIX CHCTEM
pa3HOro paHra U NpuoOpeTeHrne YMEHUI NCIOIB30BaTh 3TU 3HAHUS AJISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH O0BEKTOB KUBOI MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JlocTkeHne 1enu u3ydeHus ydeOHoro mpenmera "buomorums" Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs pelieHrueM CIIEeIYIOIUX 3a1au:

OCBOEHHUE 00YYAIOIIMMHUCS CUCTEMBbI 3HaHUN O OMOJIOIMYECKUX TEOPUSX, YUCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, TMpaBWIaX, CIyKalluX OCHOBOH s  (HOPMUPOBAHHSA
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTMHE MHUpa, O METOJAaX HAay4yHOIo IO3HaHUS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSIX KHBBIX CHCTEM Pa3HOIO YPOBHS OpraHHU3allui,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

¢dbopmupoBaHHE Yy OOYYarOIIMXCS IO3HABATEIBHBIX, WHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MPOLIECCE aHAIM3a JAHHBIX O IYTSAX Pa3BUTHUS B OMOJIOTMM HAyYHBIX B3IJISI/IOB,
UeH U MOJIX00B K U3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIIH;

CTaHOBJICHHE Y 00yJaromuXxcs 00111el KyIbTypbl, QyHKIIMOHATBHOM IPaMOTHOCTH, Pa3BUTHE
YMEHHMM OOBSACHATH U OLIEHUBATH SIBJICHMSI OKPY)KAIOIIET0 MUPA KMBOW MPUPOJbl HA OCHOBAHUU
3HaHWUU U OMBITA, MOJIYYEHHBIX IPU U3YYEHUH OMOJIOTUH;

¢dopmHpoBaHHE Y OOYYaIOUIMXCS YMEHMH WIIIOCTPUPOBATh 3HAUEHHE OMOJOTMUYECKUX
3HAHUW B TPAKTUYECKOW MAEATEIBbHOCTH YEJIOBEKAa, PAa3BUTHUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOJIOTUI;

BOCIIUTaHHE YOEKIECHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM KUBOM MPUPOIBI,
HE00X0IMMOCTH OEpPEeKHOTO OTHOLICHUS K HeH, COOMIOIEHUS AITUYECKUX HOPM IpU MPOBEACHUU
OMOJIOTNYECKUX MCCIIEJOBAHUM;

OCO3HaHHE IIEHHOCTH OMOJOTMYECKHX 3HAHHWM I TOBBIIICHUS YPOBHS SKOJIOTHMYECKOMN
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHMM M YMEHUN B IOBCEIHEBHOW >KHU3HU ISl OLICHKH
MOCJEICTBUIM CBOEH JEATENIbHOCTH IO OTHOIIEHUIO K OKpY)Karolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOOIEHNE Mep TPODHUIaKTHKN 3a00IeBaHU.

MecTto yyeOHOro npeamera «buoJsiorus» B yueOHOM IJIaHe.

B cucteme cpennero obmero o6pasosanus "buonorus", usydaemas Ha 6a30BOM YpOBHE,
SBIISIETCA 00s3aTENIbHBIM yYEOHBIM NPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOH oO0macTH

"EcTecTBeHHO-HayuHble mpeaMeThl’. OOIiee 4rciio 4acoB, PEKOMEHIIOBAHHBIX ISl M3y4YEHUS



o6uosoruu - 68 yacos: B 10 kiacce - 34 yacos (1 gac B Hepenmo), B 11 kiacce - 34 gacos (1 gac B

HEJICTIIO).

l. INIAHUPYEMBIE PE3VYJIIBTATbBI OCBOEHHUA TIPOI'PAMMBI 110
BUOJIOT U (FA3OBBII YPOBEHD)

Cormmacao ®I'OC  COQ ycraHaBIMBarOTCA TpeOOBaHHMS K  pe3yJbTaTaM OCBOCHUS
00y4aroIMMUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

B crpykType IHYHOCTHBIX pe3yJabTaTOB OCBOCHHMs Tmpeamera "buomnorusa" BblaeiaeHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)IaHCKOI
UJEHTUYHOCTU - TOTOBHOCTH K CAaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOONPEIEICHUIO,
HAJIMYMEe MOTHMBAUMU K OOyYeHUIO OHOJIOTWH, IIeJICHANpPaBICHHOE pPa3BUTHE BHYTPECHHHX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJMLUN pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYarOIIUXCsl PyKOBOJICTBOBATHCS B CBOCH
JESTEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
o0pa3oBaHus, HATMYKME YKOJIOTUYECKOTO MPABOCO3HAHMSI, CTIOCOOHOCTU CTABUTH LIETU U CTPOUTH
JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS mpeamera "buonorus" AOCTUralOTCS B €IMHCTBE
yueOHOM M BOCTIHUTATENHHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMHU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH UM HOPMaMHu MOBEAECHHUS U CHOCOOCTBYIOT IpOLECcCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3UIUM JIMYHOCTH, MATPUOTU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO, B3aUMHOI'O
YBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPAJAULIUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOLIEN cpee.

JIngHOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera "buonorus" MOJDKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlUW, TO3UTHUBHBIX BHYTPEHHHX
yOeXaeHU, COOTBETCTBYIOIIMX TPAJAWLMOHHBIM IEHHOCTSM POCCHIMCKOro  OOIlecTBa,
pacliMpeHHe KU3HEHHOTO OIbITa U ONbITa JAESITEIbHOCTH B IPOLIECCE pear3alid OCHOBHBIX
HaIpaBJe€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM UKCIIE B YaCTH:

1) rpaxk1aHCKOTO BOCTIMTAHUS:

cOPMUPOBAHHOCTh ~ TPAXKJIAHCKONM MO3UIMH  OOy4aromlerocss KakK akTUBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCHfICKOl"O O6HI€CTB3;



OCO3HAaHHWE CBOMX KOHCTHTYIL[MOHHBIX IpaB M OO0S3aHHOCTEW, yBa)K€HHWE 3aKOHA U
IIPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM NEATETBHOCTH MPH CO3AAHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BBHITOJTHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh ~ OMNpENeNsTh COOCTBEHHYIO TO3MIIMIO [0 OTHOIIEGHUIO K SIBICHUSIM
COBPEMEHHOM KHU3HH U OOBACHSATH €€;

YMEHHUE YUUTHIBATh B CBOUX JICHCTBHUAX HEOOXOIMMOCTh KOHCTPYKTUBHOT'O B3aMMO/ICHCTBHS
JIOJIeH ¢ pa3HbIMU YOCKACHUSIMH, KYJIbTYPHBIMU LICHHOCTSIMU U COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUS Y4YeOHBIX,
[IO3HABATEJIbHBIX U MCCIENOBATENIbCKUX 3a/ad, YBAKUTEIbHOE OTHOIIEHHE K MHEHHIO
OIIOHEHTOB IPH 00CYXIEHUH CIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JI€ATEIbHOCTH;

2) NaTpUOTHUYECKOTO BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKOH T'pa)TaHCKOW MJICHTUYHOCTH, TTATPUOTHU3MA, YBOKCHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, ropAocTu 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACIEANIO U MAMSITHUKAM IPUPOJbL, JOCTUKEHUAM
Poccun B Hayke, MCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUNCKUX YUEHBIX B CTAHOBJICHHUE U pa3BUTHE OMOJIOTHUH,
NOHMMaHWE 3HAa4YeHus OWOJIOTMM B IO3HAHWU 3aKOHOB IPHUPOJABI, B JKU3HM YeEJIOBEKa U
COBPEMEHHOT0 00IIIeCTBa;

ujenHas yOeXIEHHOCTbh, TOTOBHOCTh K ChykeHuio OTeyecTBY W €ro 3amfure,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUIICKOT0 Hapo/a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAaHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTEISAM, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHATUS EHHOCTEN CEMENHOM )KU3HH B COOTBETCTBHHU € TPaJAULIMAMU Hapo1oB Poccuu;

4) 5CTeTHYECKOro BOCTIUTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BOSHeﬁCTBHH JKHBOM IMpUPOAbI U €€ ICHHOCTH,



TOTOBHOCTh K CAMOBBIDQKEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
Ka4ecTBa TBOPUECKOW JTMYHOCTH;

5) ¢hU3HUECKOTO BOCTIUTAHUS:

IIOHMMaHHUE U peau3alys 370pOoBOro U 6e30macHOro odpasa *HU3HH (310pOBOE MHUTAHUE,
COOJIIOJIeHNEe TUTMEHUYECKUX MPaBUI M HOPM, cOalaHCUPOBAHHBIA PEXUM 3aHATUH U OTIbIXA,
perynsipHas (u3nueckass aKTUBHOCTH), OEpEKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

[IOHMMaHWE LEHHOCTH TMpaBW HHIMBUIYaIbHOIO U KOJUIEKTMBHOTO 0€30IacHOro
HOBEJICHUS B CUTYalUsX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHME TIOCIEACTBUI W HENPUATHE BPEAHBIX NPHUBBIYECK (YHOTPEOICHUS alIKOTOJIs,
HapKOTHUKOB, KYpEHHUs);

6) TPyZIOBOTO BOCIIUTAHUS:

TOTOBHOCTb K TPY/ly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTH K aKTHBHOH JEATEIBHOCTH TEXHOJOTHYECKOW M COIIMAIBLHON HAIPaBIEHHOCTH,
CHOCOOHOCTh MHUITMMPOBATH, IJIAHUPOBATH M CAMOCTOSTEIILHO BBIIOIHATE TAKYIO IS TEIbHOCTH;

UHTEpeC K pasziauuHbIM cdepam NpodeccHoHaTIbHOM esATeIbHOCTH, YMEHHE COBEpIIaTh
0CO3HaHHBII BBIOOp OyayILel mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI;

TOTOBHOCTh U CHOCOOHOCTh K 00pa3oBaHHMIO M CaMOOOpa30BaHHUIO Ha MPOTSKEHUHU Bceil
KHU3HH,

7) 3KOJOrMYECKOT0 BOCIIUTAHMS:

9KOJIOTHYECKHU IIesieco00pa3Hoe OTHOLIEHHE K MPUPOJe KaK MCTOUYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHHUS;

TIOBBIIIEHUE YPOBHS JKOJIOTMYECKOH KYIbTYPHI: TPUOOPETEHHE OIbBITa TUIAHUPOBAHHS
MOCTYIMKOB M OIIEHKH UX BO3MO>KHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEeH Cpe/Ibl;

OCO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIHYECKUX Mpo0IeM U IMyTel UX pelIeHus;

CTIIOCOOHOCTH UCIIONB30BaTh MPUOOpEeTaeMble TP W3YYEHUH OWOJIOTUH 3HAHHS M YMCHUS
IPU pEIICHUH TMPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM TPHPOJIONIONBE30BaHIEM (COOIOIeHNE
IpaBUJI MOBEACHHUS B NPHPOJIE, HAMPABICHHBIX HAa COXpPAHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HETPHUATHE NEHCTBUH, MPUHOCAIINX BpEA OKpYKAIOMIEH MPUPOJHOW Cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE YKOJIOTUYECKHAE TOCIEICTBHS MPEITPUHAMACMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HAJIMYME Pa3BUTOIO HKOJOTHYECKOTO MBIIIICHUS, HKOJOTHUECKOW KYJIbTYpHI, OIIbITA

JACATCIIBHOCTH 9KOJIOTHYECKOM HAIpaBJICHHOCTH, YMCHHUA PYKOBOJACTBOBATHCA HMH B



[IO3HABATECIIBHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IpPAKTHUKE, TOTOBHOCTM K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIE€HHOCTH;

8) LIECHHOCTH HAY4YHOI'O IIO3HAHUSL:

C(OPMHUPOBAHHOCTL ~ MHMPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHsI HAyKu M OOLIECTBEHHOW IpPAKTUKH, OCHOBAaHHOIO Ha JUajlore KyjbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE A3BIKOBOM U YATATEIBLCKOU KYJIBTYPBI KaK CPEACTBA B3aUMOJCHCTBHUSA
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

[IOHMMaHHE CHeU(pUKN OHUOJIOTUM KaK HayKH, OCO3HAaHUE €€ poju B (HOPMUPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUU LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YelloBeKa M OO0IlecTBa, B IO3HAHUM IPUPOTHBIX
3aKOHOMEPHOCTEN M pellieHUH IPOoOIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHMOJOIMH AJIi COBPEMEHHON IMBHJIM3ALMM: OOeCreueHHs
HOBOTO YPOBHS pPa3BUTHs MEAMIMHBI, CO3JaHUS MEPCIEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pelaTh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOUCKA MyTEH BbIXOJA U3 II00aNbHbIX
9KOJIOTUYECKUX MPpo0seM U obecrieueHus nepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (YOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHHHM OMOJOTMYECKHX 3HAHUU B LENSX MOBBIIIEHUS 00Ien
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM KaK COCTaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHnu ONoIoTHH;

[IOHMMAaHHUE CYIIHOCTH METOJOB ITO3HAHUS, HCIOJB3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTh MCIIONIB30BaTh IOJIydaeMble 3HAHMS JUId aHanu3a U OOBSICHEHMs SBJICHUUN
OKpYKAIoIIero MUpa M NPOUCXOAIIMX B HEM H3MEHEHUH, yMEHHE JeraTb OOOCHOBAHHBIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4YHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJOTUYECKHE 3HAHUS MJI1 pPELICHHS
po0JieM B peaIbHBIX )KMU3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHE LIEHHOCTU HAyYHOW JEATENBHOCTH, TOTOBHOCTH OCYLIECTBIISITh IMPOEKTHYIO W
MCCIIEIOBATENBCKYIO ACSITEIEHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENPEpPhIBHOMY OOpa3oBaHHMIO M CcaM0o00pa3oBaHUIO, K
AKTUBHOMY TIOJyYEHHIO HOBBIX 3HAaHUH IO OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMHU
NOTPeOHOCTAMH.

B npouiecce 1OCTHXKEHUS TMUHOCTHBIX PE3Y/IbTaTOB OCBOCHUS 00YYAIOIIMMUCS TPOrPaMMBbI
1Mo OMOJIOTMM Ha YPOBHE CpeHEro oOmero oopa3oBaHUsl y OOyJarOUIUXCSl COBEPIICHCTBYETCS

SMOIMOHATBHBIN UHTEIUIEKT, MIPeAIoaraloniuii copMUpOBaHHOCTE:



CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIbHOE COCTOSHUE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpEryJIMPOBaHMs, BKIFOUAOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHHUE, CITIOCOOHOCTh aAaNTUPOBATHCSA K SMOIIMOHAIBLHBIM U3MEHEHUSIM U IPOSBIATH
TUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAlLlMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTM)KEHMIO LEIM U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JI€HCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHHE JPYTHX,
VUUTBHIBATh €ro IMpH OCYIIECTBICHUH KOMMYHHKAIMM, CIIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOLIUX CIIOCOOHOCTH BBICTpauBaTh OTHOLICHUS C JAPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHPIUKTHL.

MeTanpeamMeTHble pe3yJibTAThI 0CBOCHHS y4eOHOro npeamera ''buosorus" BKIo4aoT:
3HaYMMbIe U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIONMXCA MEXAUCHUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOJI0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, SHEPTHS,
SBIIEHUE, TPOIECC, CHCTeMa, HAy4YHBIM (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCle0BaHUEe, HAOII0JeHUE, W3MEpPEHUe, SKCIEPUMEHT U APYTHX), YHHBEpCAIbHbIE
yueOHble JecTBUs (T03HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYJISTUBHBIE), 00ECIeunBaroLIe
dopmupoBaHre (YHKIMOHAIBLHON I'PAaMOTHOCTH M COLMAIBHONW KOMIETEHIMH O0O0YYarolIuxcs,
CHOCOOHOCTh o0yJaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLIMAIbHON ITPAKTHKE.

MeramnpeaMeTHble pe3yibTaThl OCBOGHMS MNPOTPaMMBbl CpeqHEero oOIero oOpa3oBaHUS
JIOJIKHBI OTpaXaTh:

OBnaneHne yHUBEpCAIbHBIMU Y4EOHBIMH IT03HABATEIbHBIMU JCHCTBUSAMMU:

1) 6a3oBbI€ JIOTHYECKUE JCHCTBUSA:

CaMOCTOSITENTbHO (HOPMYIUPOBATh W aKTYaJIM3UPOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIOJIb30BaTh MTPU OCBOCHUH 3HAHUW MPHEMBI JIOTHYECKOTO MBILIUIEHUS (aHalln3a, CHHTE3a,
CpaBHEHHUA, KiacCUPpUKAIHMKU, OO0OOIIEHHUS), PACKPHIBATH CMBICT OHOJOTHYECKUX TOHATHN
(BBIIENATH UX XapaKTepHBIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATHUSMU);

ONpEAEIATh LIENU JEATEIBHOCTH, 3aJaBas INapaMeTpbl M KPUTEPUM MX JIOCTHIKEHUS,

COOTHOCHTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMHU LICIISIMU,



UCIIOJIB30BAaTh OHMOJIOTUYECKHE TOHATUS JJIs OOBSACHEHHsS (AKTOB W SIBICHUH >KUBOU
[PUPOABL,

CTPOUTD JIOTUYICCKHUEC PACCYKACHUS (I/IHI[yKTI/IBHbIe, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIISAATH
3aKOHOMEPHOCTH U MPOTHBOPEUYHS B PACCMATPUBACMBIX SIBIICHHSX, (DOPMYIHPOBATH BBIBOJBI U
3aKITIOYCHUS;

MNPUMCHATH CXCMHO-MOZACIIBHBIC CPCACTBA I MPCACTABJICHUA CYHICCTBCHHBIX CBsI3ell U
OTHOIICHUN B M3y4aeMbIX OMOJOTHYECKMX OOBEKTaX, a TaKXKe MPOTHUBOPEYHI Pa3sHOTrO Poa,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YUETOM aHAIHM3a UMEIOIINXCS MAaTEPHATIbHBIX U
HeEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBBI B ACATCIBHOCTH, OLCHHUBATH COOTBCTCTBUC PC3YJIbTATOB LCIIAM,
OILICHUBATh PUCKH MOCIICICTBUI e TSILHOCTH,

KOOPJIMHUPOBaTh M BBINOJHATL PAa0OTy B YCIOBUSX pPEabHOIO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATh KPCATHUBHOC MBIIIIJICHUEC IIPU PCIICHUH JKU3HCHHBIX HpO6HeM;

2) 6a30BbIC UCCIIEIOBATEIILCKUE ICHCTBHS:

BJIQJICTh HAaBBIKAMH YYEOHO-HCCIICIOBATEIBCKON M MPOSKTHOW JEATEIbHOCTH, HABBIKAMH
paspetnieHus mpoosieM, 00J1aiaTh CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TOUCKY
MCTOJOB PCHICHUA NMPAKTHYCCKUX 3aa4, IPUMCHCHHUIO Pa3JINYHbIX MCTOJOB ITO3HAHU A,

WCIONIb30BaTh Pa3NUYHbIE BHJbI JCITENHHOCTH MO TONYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAINU, TTPEOOPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTyalHsIX, B TOM 4YHCIE TpU
CO3JaHuun y‘I€6HBIX " COLUAJIBHBIX ITPOCKTOB,

(dhopMHUpOBaTh HAYYHBIN THUI MBIIUICHUS, BJIaJIeTh HAYYHOM TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHON AEATEIHLHOCTH U
KU3HCHHBIX CUTYyallUsIX;

BBIABJIATE IIPUYMHHO-CICACTBCHHBIC CBA3M W AKTyaJIM3UPOBATh 3aJda4dy, BbLIIBUIATb
TUIOTE3Y €€ PeIIeHUs, HAXOIUTh ApTYMEHTBI JJIs JI0Ka3aTeNbCTBA CBOUX YTBEPKICHHI, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAJIIM3UPOBATD IMOJYUYCHHBIC B XOI€ PCHICHUA 3ala4i PE3YIbTAThl, KPUTHYCCKHU OLICHUBATH
X JOCTOBECPHOCTH, IPOrHO3UPOBATE USMCHCHUEC B HOBBIX YCIIOBUAX,

JaBaTh OLEHKY HOBBIM CHTYAIIUSM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIIECTBIATh IEJICHANPABICHHBINH TMOWCK TMEPEeHOca CPEICTB W CIIOCOOOB AEWUCTBUS B

poeCCHOHABHYIO CpPENY;



yMETh TEPCHOCHTh 3HAHWS B TI03HABAaTEJBHYID M  NPAaKTHYECKyl0  o0jacTu
KU3HECATCIILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIC WJCU, MNpPEUIaraTh OPUTHHAIBHBIC IOAXOJbl W PEIICHHS, CTaBUThH
poOJIeMBI M 33]1a4H, JTOITYCKAIOIIUE aTbTePHATUBHBIC PEIICHHUS;

3) pabora ¢ uHpOopMaIUELi:

OPUEHTUPOBATLCS B PA3IMYHBIX HCTOYHHMKAX WHQPOpMAIUHU (TEKCTE Y4eOHOTO Mmocodwus,
HAYYHO-TIOMYJISIPHON JIUTEPAType, OMOJOTHUECKUX CIIOBApSAX M CIIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTEpHeTE), aHATWU3UPOBATh WH(POPMAIMIO PA3IUYHBIX BHIOB U (OpM
MIPEJICTABJICHUS, KPUTUIECCKH OIIEHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPEUYNUBOCTb;

(dbopMyIIMpoBaTh 3ampoChl M TPHUMEHSATH Pa3IMYHBIE METOJbI TPH TIOMCKE H OTOOpe
Oouosornyeckoit nHMGopMaIu, HEOOXOIUMOM JIJIS BHITIOJHEHUS YISOHBIX 3a/1a4;

npUOOpEeTaTh OIMBIT HCIOJIb30BaHKUS HH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMIHBIX [IOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO ~BBEIOMpATh ONTHUMAIBHYIO (OpMy TpeACTaBlICeHUsS OHOJOTHYSCKON
uH(popManuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCIIOJb30BAaTh HAYUYHBIA SI3IK B KadyeCTBE CPEJICTBA IpH pPabOTe ¢ OUOIIOTHYECKOM
uH(pOpMaIel: MPUMEHITh XUMHUYECKUE, (PU3NUYSCKUE W MaTEeMaTHYCeCKHE 3HAKW W CHMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BNIQJIETh HAaBBIKAMHM pACMO3HABaHUS U 3alMUTHl  WHGOpMaluu, WHGOPMAIMOHHON
0€30MacHOCTH TNYHOCTH.

OByaseHne yHUBEPCATBbHBIMU KOMMYHUKATHBHBIMH JICHCTBUSMMU:

1) obmienue:

OCYIIIECTBISATh KOMMYHHKAIIMU BO BceX cepax >KU3HU, aKTUBHO Y4acTBOBATh B JHAJIOTe
WM JUCKYCCHH TIO0 CYIIECTBY oOCykJIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3BIBATH
CYXKJCHHS OTHOCUTEIIGHO BBITIOJHEHHSI TIpe/UTaracMol 3ajJadd, YYWUTHIBATh HWHTEPEChl |
COTJIACOBAHHOCTH MO3UIIUHI APYTUX YIACTHUKOB JHANIOTA WIIH JUCKYCCUN);

pacmno3HaBaTh HeBepOaIbHBIE CPECTBA OOIIEHNS, TOHUMATh 3HAUEHUE COLIUATLHBIX 3HAKOB,
MPEITOCHUIOK BO3HUKHOBCHHSI KOH(IMKTHBIX CHTYAIMi, YMETh CMSATYATh KOH(MIUKTHI U BECTH
MIEPETOBOPHI;

BIIQJIETh Pa3JIMYHBIMH CIIOCOOAMU OOIICHHUS U B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUS
JIPYTHUX JIOACH, MPOSBIATh YBAXKUTEIHLHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH dopme

bopMyIUpOBaTH CBOM BO3PAKECHHUS;



pPa3BEpPHYTO M JIOTMYHO M3Jararb CBOKO TOYKY 3pPEHHUS C MCIHOJB30BAHUEM SI3BIKOBBIX
CPEJICTB;

2) COBMECTHAs JESATEIbHOCTD:

MOHUMATh U HCIOJb30BaTh NMPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaIbHOU pabOTHI MpuU
pelieHun OMOIorHUecKol MpobiemMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOCHCTBHYSI IPU PEIICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX JCHCTBHM C y4eToM OOIIMX HHTEPECOB H
BO3MOKHOCTEHN Ka)KJI0ro 4Je€Ha KOJIEKTUBA;

MPUHUMATh LEJIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH W KOOPAUHUPOBATH
JIEHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JEUCTBUMN, PACIIPENENISATh POJIA C y4€TOM MHEHUN
YYaCTHHKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OLICHUBATh KaY€CTBO CBOETO BKJIA/1a M KaXKJI0T0 YYACTHUKA KOMaH/bl B OOLIUI pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpejajaraTb HOBBIE NPOEKTHI, OLEHUBAThb WJIEU C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh IO3UTHUBHOE CTPATETUYECKOE IIOBEJECHHWE B PA3JIMYHbIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBnazneHne yHUBEpCAIIbHBIMU PErYISITUBHBIMU ACHCTBUSIMHU:

1) camoopranuzanus:

UCIONIb30BaTh OHMOJOTHYECKHE 3HAHHUS M BBIIBICHUS MNPOOJIeM M UX pELIeHHs B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpATh HA OCHOBE OMOJOTMYECKUX 3HAHUH 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M TMOCTYyNKax MO OTHOIIEHUIO K KUBOW MPHUPOJIE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENbHYIO JIESTENbHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJa4ll B OOpa30BATEIHHOM NESATEIBHOCTH U
JKU3HEHHBIX CUTYaIHsIX;

CaMOCTOSITENIHO COCTAaBJIATh IUIAH PEUICHUs MPOOJIEMbI C YUETOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

paciupsaTh paMKHi y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OILICHUBATh MIPHOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U MIPOSIBICHHUIO IIIMPOKON IPYAMIIMU B Pa3HBIX 00JIaCTIX

3HAHWH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJbTYPHBIA YPOBEHbD;



2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTYalMsM, BHOCUTb KOPPEKTUBBI B JESTEIHHOCTb, OIICHWBAThH
COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJIaJIeTh HaBbIKAMU II03HABATEIILHOU peIeKCHM KaK OCO3HAHUS COBEPIIAEMbIX JIEHCTBUI U
MBICIIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMH, UCIOJIB30BaTh MIPUEMBI peQIIeKCUU
JUISL OLIGHKU CUTYalluH, BBIOOPA BEPHOTO PEILICHHUS;

OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHUS 110 UX CHIDKEHHIO;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPH aHAJIN3€ PE3YJIbTATOB ACATEIbHOCTH;

3) npuHATHS ce0s U APYTUX

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M aPTYMEHTHI IPYTUX MPH aHAIN3€E PE3YIIbTATOB JCSITEIHLHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MMO3ULMH JAPYroro 4eJ0BeKa.

[IpenmerHbie pe3ynabTaThl ocBoeHUs npopaMMbl COO no Ouosiornu Ha 0a30BOM ypOBHE
BKITIOYAIOT crienuduyueckue s yaeOHoro npeamera "buonorus" HaydyHble 3HAHUS, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbBI
NESITEAbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M INPUMEHEHUIO 3HAHUN B Pa3iIWYHbIX Y4E€OHBIX
CUTYallUsX, & TAK)KE B peabHbIX dKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme
IpeIMETHBIE PE3YyIbTaThl IPEICTABICHHBI 110 TOAAM 00Y4YEeHHUS.

IIpenmerHbie pe3yjbTaThl OCBOeHHs y4eOHOro mnpenmMera "buosorua" B 10 kmacce
JIOJKHBI OTPakaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECT€ U pOJIM OMOJOTMU B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4YHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJEp)KaHUE OMOJOTHYECKMX TEPMHHOB M TOHSATUM: U3Hb, KIIETKA,
opranusM, MeTabom3M (0OMeH BEIeCTB U MpeBpallleHre SJHEPTUH ), TOMeocTa3 (CaMOperysius),
YpOBHEBas  OpraHU3alMsl  KHUBBIX  CHCTE€M, CaMOBOCIpPOM3BEACHHE  (PErpOmYKIHs),
HaCJIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE;

yYMEHHE Hu3Jlararb OHOJOTHYECKHE TEeOopuHu (KJIETOYHAs, XPOMOCOMHAas, MYyTal[MOHHasi,
LEHTpajbHas J0rMa MOJIEKYJsipHOM Ouonorun), 3akoHsl (I. Menpens, T. Moprana, H.U.
Baguiosa) u ydeHus (0 eHTpax MHOroo0pa3us U MPOUCXOKICHUS KyIbTypHBIX pacTtenuid H.W.
Baguiosa), onpenensTh rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BJIAZIETh METOAAMU HAy4YHOrO MO3HAHWUA B OMOJIOTMU: HAOJIIOJCHHME U OIMCAaHUE

KHUBBIX CHUCTEM, IIPOLECCCOB H ﬂBHCHHﬁ, opraHusanvss MW IIPOBCIACHUC OHOJIOrHYECKOr0



SKCHEPUMEHTA, BBIIBM)KECHUE T'MIIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXKIY HCCIEAYEMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJIYUYECHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACIATH CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPUOT U HYKAPHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OOMEHa BEIIECTB U
NPEBpAIlCHUs] SHEPTUM B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M HHEPreTHUEecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJIOTBOPEHUS, PA3MHOXKEHUSI, NHIUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHHE MPUMEHSTh MOJyYeHHbIE 3HAHUA JJI1 OOBSICHEHHS] OMOJIOTMYECKUX MPOLECCOB U
SBJICHUH, 17151 IPUHATUS IPAKTUUYECKUX PELIEHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO O0eCTIeueHus
0€30MacCHOCTH CBOEr0 3JI0pPOBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOJIOJEHUS HOPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKAalolled MNPUPOAHON cpele, MOHUMaHHWE HEOoOXOIUMOCTH
UCIIOJIb30BaHUsl JOCTHKEHUI COBPEMEHHON OMOJIOrMHM U OMOTEXHOJOTHH ISl palMOHAIBHOTO
HPUPOIONOIB30BAHUS;

YMEHHME peliarb 53JE€MEHTapHble TE€HETHYECKHE 3aJaud Ha MOHO- U JUTHOpHIIHOE
CKpEIlMBaHUE, CIETIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUHOTO CKPEUIUBAHUS
JUISL TIpeJICKa3aHusl HacleJOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHE BBINOJIHATH Ja0OpaTOpHbIE M MpaKkTUYecKue padoThl, cOOJOJATh MpaBUiIa IMpH
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

YMEHHE KpPUTHUYECKH OLIEHWBAaTh W HWHTEPIPETUPOBATh HHQPOPMAIMIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJAOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HMH(pOpMalMK, HAyYHO-TIONYJISIPHbIE MaTE€pHUasIbl), ITUYECKUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHblE NHCbMEHHBIE W YCTHbIE COOOIIEHHUs, 0000mmas
OMOJOTHYECKYI0 HH(POpPMAIIMI0 M3 HECKOJBKMX HMCTOYHHUKOB, TPAaMOTHO HCHOJIb30BaTh
MOHSTUHHBIN anmapaT OHOJIOTHH.

[IpeameTHBIE pe3yabTaThl OCBOCHMS yueOHOTO Tipeamerta "buonorus" B 11 kimacce q0mKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe W pPOJIM OMOJIOTMM B CHCTEME HAy4YHOTO 3HAHHUS
€CTECTBEHHbIX HayK, B (DOpPMHpPOBAaHMH COBPEMEHHOMN €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOT'O MHUPOBO33PEHMSI, O BKJIa/Ie POCCUIICKUX U 3apyO0eKHBIX YUEHBIX - OMOJIOrOB B pa3BUTHE
Ouonoruu, GyHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKA /ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COJEPKaHUE OMOIOTHYECKIX TEPMUHOB U TTOHSITHIA: BUJI, TIOMYJISIHS,

reHoOH, DSBOJIONMS, JBWXKYIIHME CUIbl ((akToOphl) HBONIONWH, MPUCITOCOOICHHOCTD



OpraHU3MOB, BHJ000pa3OBaHUE, OSKOJOTHYECKHe (AKTOPbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyIEHTHI, LIENH MUTaHUs, YKOJIOrHYecKas mupaMuaa, OuoreoueHos, onocgepa;

yMEHHE Wu3JaraTb Ouojoruueckue Teopuu (dBoitoroHHas Teopus Y. JlapBuHa,
CUHTETHUYECKasl TEOPHsI IBOJIIOLINN), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbiiieBoro cxoactea K.M.
bapa, yepenoBanus riaBHBIX HampaBiaeHud W nyted sBomonmu A.H. CeBeprioBa, ydyeHus o
ouocepe B.M. Bepuaackoro), onpeaensts TpaHUIIBI UX IPUIMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIIAJIETh METOJAMH HAayYyHOTO MO3HAHUS B OMOJIOTHM: HAOIIOACHUE M ONHCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUN, OpraHu3alus U TPOBEACHHE OHOJIOrHYECKOTO
9KCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpE3YJIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX IOHATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJbl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIACIATH CYIIECTBEHHbIC MPU3HAKUA CTPOCHHUS OMOIOTHMYECKUX OOBEKTOB: BHUJIOB,
MOMYJISIIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYILEHTOB, OHOTE€OIEHO30B M OKOCHCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpTraHU3MBI, TIEpPEeHOCA BEUIECTB U MTOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIOTEHHBIX U3MEHEHH B
9KOCUCTEMaX CBOEHl MECTHOCTH, KPYroBOpPOTa BEUIECTB M OHOT€OXMMHYECKHX LHUKIOB B
ouocdepe;

yYMEHHE MPUMEHSTH MOJIyY€HHbIE 3HAaHUA JJiI1 OOBSICHEHHUS] OMOJIOTMYECKUX IPOLECCOB U
SIBJICHUH, ISl IPUHATHS MPAKTUYECKUX PEIIEHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00eCTIeUeHus
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0pOBbSl OKPY)KAIOLIUX JIIOJIel, COONIIOJIEHUsI HOpM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHU N COBpEMEHHOM OuoI0rNH TUISE paloHaIbHOrO
IPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOTMYECKHE 3a7ayd, COCTABIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUH B 3KocucTeMax (IL[enH MUTaHus);

YMEHHE BBINOJIHATH JabOpaTopHble M TMpakTU4Yeckue padoThl, cOOMIOIaTh MpaBUiIa MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHUE KpPUTHUYECKH OLIEHUBAThb W HHTEPHPETHPOBATH MHPOPMALUIO OHOIOTHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOIIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3jIMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOW WH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaNIbl), pPacCMAaTpUBaTh TJIOOATbHBIC
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO

MTO3HIIMIO;



YyMEHHE CO037aBaTb COOCTBEHHBIE TMHChbMEHHBIE M YCTHBIE COOOIIEeHUs, 00001Ias
OMOJIOTUYECKYI0 HMH(POPMAIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh

NOHATUIHBIN armapaTt OMOJIOTHH.

Il. COAEP’ KAHUE OBYUEHUASA
10 kiace

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMONOTHM C OOLICCTBEHHBIMH, TEXHHYECKUMH H JAPYTHMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON W mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrcTeMa OMOJIOrHYeCKUX HayK.

MeTopl TO3HAHUS KUBOU MPUPOABI (HAOIIOACHHE, YKCIIEPUMEHT, ONMKMCAaHNEe, U3MEPEHHE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JleMoHcTpanuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H.K. Kosbuios, /[x. Yorcon nu ®@. Kpuk.

Tabmuib! 1 cxembl: "MeToIbl TO3HAHUS KUBOK TTPUPOIBI".

JIaGopaTopHble U MPaKTUIECKHE PabOTHI:

[Ipaktuueckass padora N 1. "Hcnonb3oBaHuWE pazauyHbIX METOJOB IPU H3YyYEHUU
Ounonoruueckux oObEKTOB".

Tema 2. ’KuBble ccTeMbl U MX OPTaHU3ALHUS.

JKusble cucteMbl (OMOCHCTEMBI) KakK MpeAMET u3yueHus Ononaoruu. OTIuYHe )KUBBIX CHCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiictBa OwocucteM M HX pa3HooOpazwe. YPOBHU OpraHU3AIMUd OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KIJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTUYECKH), OMOC(hepHBI.

JeMoHcTpanmu:

Tabmumer u cxembl: "OCHOBHbIE NpU3HAKK >KU3HHU'", "YPOBHUM OpraHu3al >KUBOM
IpUPOABI".

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XuMHUYECKHUI COCTAB M CTPOCHUE KJIECTKH.

XUMHYECKUH COCTaB KJIETKH. XUMHYECKUE DJIEMEHTHI: MaKPOAJIEMEHTHI, MUKPOJJIEMEHTHI.
Bojia u MuHepanbHbI€ BellleCcTBa.

OyHKIMKA BOJABI U MHUHEpAIbHBIX BelIeCTB B KieTke. llomnep:kaHne OCMOTHYECKOIrO
Oananca.

benku. CoctaB u cTpoeHne 0eI1K0OB. AMHHOKHCIIOTHI - MOHOMEpPHI OekoB. HesameHnMeblie

3aMEHHMBIE AMUHOKHUCIIOTHL. AMHWHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOM



MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. bronorndeckue GpyHKIIMN OEITKOB.

@®epmeHTHl - Ouonormueckue kKaraiam3atopbl. CTpoeHue (epMeHTa: aKTUBHBIA IEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunpl. Otinuust  (QepMEeHTOB  OT
HEOPraHWYECKHUX KaTalln3aTOpPOB.

VYrieBonbl: MOHOCaxapuabl (TIOK03a, prubo3a U J1e30KCcuprb03a), Aucaxapuisl (caxaposa,
JIAKTO3a) W TMOJIMCAaXapuabl (KpaxMmas, TJIHKOTeH, MeJUToio3a). buomornyeckue QyHKIUM
YTJIEBOJOB.

Jlumuaer:  Tpurimnepunsl, Gochomunuabl, crepounsl. [wapodunsHO-THIAPOGOOHBIS
cBoiicTBa. buonorunueckue GpyHkuuu munuaoB. CpaBHEHUE YIIIEBOJOB, OCIKOB M JIMIHUIOB Kak
HMCTOYHUKOB SHEPIHH.

Hyxneunoseie kucnotel: JIHK u PHK. Hykneotuasl - MOHOMEpBI HYKIE€MHOBBIX KHUCIOT.
Crpoenue u ¢yukiun JJHK. Crpoenne u ¢dynkuuu PHK. Bunet PHK. AT®: ctpoenue u
(GYHKIHH.

[uTonorus - Hayka o kieTke. Kierounas Teopust - mpuMep B3auMoIeicTBUs HeH U (pakToB
B Hay4YHOM I[MO3HAHUHU. METO/bl U3yUEHUs KIIETKHU.

Krnerka kak nenoctHas >xuBas cucrema. OO0IIMe NpU3HAKU KIETOK: 3aMKHYTas Hapy»KHas
MemOpaHa, monekyinsl JIHK kak reneruueckuii anmapar, CuCTeMa CUHTE3a Oelika.

Tunsl KJIETOK: 3yKapuOTHYecKass U mpokapuoTnueckasd. (OCOOEHHOCTH CTPOEHHS
npokapuoTuyeckoit kiuetku. Kierounas crenka 6axtepuil. CTpoeHne 3yKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK - KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, MX (PYHKIHH.
[nazmatuueckass memOpaHa, ee cBoWcTBa W (¢yHKiuU. lluTrormasmMa u ee OpraHOWBL.
OnnomemOpanHble opranonasl kietku: IIIC, anmapar Nonbaxku, 1uzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, I1acTubl. IIporcxoxxieHne MUTOXOHAPUH U TutacTul. Buasl
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTp, LEHTPHUOIIH,
PECHUUKH, KTYyTUKU. DyHKINN OPraHoUA0B KJIETKU. BkitoueHus.

Snpo - perynsTopHblil HeHTp kiIeTkd. CTpoeHue aapa: siaepHas 000JI0uKa, KapHoIula3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIETKE.

JeMoHcTpanmu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IllIBann, M. llneiinen, P. Bupxos, . Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K.M. bap.

Huarpammbl:  "PacmipeneneHue XMMHUYECKHMX DJIEMEHTOB B HEXHUBOW  mpupoje,

"Pacnipenenenrne XMMHYECKUX JIEMEHTOB B KUBOU npupoje".



Tabmuupr u cxembl: "llepuomnueckas Tabnuia xuMuueckux dJeMeHToB", "CTpoeHue
MoJekynbl Boasl", "buocunres 6enka", "Crpoenne monekyinsl 6enka", "Ctpoenue depmenrta”,
"Hyxneunosble kucnotsl. JJHK", "Ctpoenne monekynsr AT®", "CtpoeHue 3ykapuoTHYECKOU
kietku", "CrpoeHue xuBOTHOM KieTku'", "CTpoeHue pacturtesbHor KieTtku", "CrpoeHue
npokapuotuueckoi kietku", "Ctpoenue sanpa kietku", "Yraesoabl", "Jlunuasr".

OO6opynoBaHHe: CBETOBOM MHKPOCKON, OOOpPYIOBAHWE [Isl MPOBEACHUS HAOIIOICHUH,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENApaThl PAaCTUTENIbHBIX, )KUBOTHBIX U OaKTepUAIbHBIX
KJIETOK.

JlaGopaTopHble U MPaKTUUYECKHE PabOThI:

JlaboparopHast pab6ora N 1. "M3yueHue KaTraaIUTHYECKOH aKTUBHOCTH (EPMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanassl)".

JlaboparopHas padora N 2. "M3yuyeHue cTpoeHuUs KJIETOK PACTeHUH, )KUBOTHBIX U OaKTepuit
110/ MUKPOCKOIIOM Ha FOTOBBIX MUKPOINpENapaTax U ux onucaHue".

Tema 4. ’KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BelecTB, WM METa00IH3M. ACCUMUIIAIUS (TJTACTUYECKUM OOMEH) U TUCCUMUIISLIUS
(oHepreTuyeckuii 0OMEH) - JBE CTOPOHBI €IMHOTO Mpoiecca merabonu3ma. Poib 3akoHOB
COXpaHEHHUS BEIECTB ¥ SHEPTUU B TOHUMAaHUU MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIM U rereporpodHblii. Poas depmeHTOB B 0OMEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunte3. CaeroBass M TemHOBass (as3bl ¢orocuHTe3a. Peakuum ¢orocuHTesa.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. Bausaue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIHEe OakTepuu. 3HAUCHHWE XEMOCHHTE3a I JKU3HU Ha
3emute.

DHepreTnyeckuii 0OMeH B KieTke. Paciiernienne BeecTs, BbIIEIeHNE U aKKYMYJIUPOBaHHE
SHEPTUM B KJIETKE. OTambl dHEpreTudeckoro oodmeHa. [nmukonus. bpoxeHue u ero BHJBL
Kucnoponnoe okwucinenue, wid KieTouHoe abixaHue. OkuciauTenbHOe (pochopuiinpoBaHue.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

Peaknium wmarpuunoro cunte3a. l'enetnueckas wuHdpopmauus u JHK. Peanuzanus
reHeTHuYecKkoil mHpopManuu B kieTke. ['eHeTndyeckuil kog U ero cpoiicTBa. TpaHCKpumuus -
maTpuuHblii cuHTe3 PHK. Tpancusmus - 6uocuntes Oenka. Dtanbl Tpancisiuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oelka.

Hexnerounslie popmel sxu3HM - BUpYChl. VicTopust oTkpeiTus Bupycos (/1.M. IBaHOBCKMiA).
OcoOCHHOCTH CTPOCHUSI W JKU3HEHHBIM HUKJI BUPYcOB. baktepuodaru. bonesnu pacrenuid,

KUBOTHBIX M YEJIOBEKA, BhI3bIBacMbIe BUpycamu. Bupyc mmmyHnonedunura yenoseka (BUY) -



Bo3Oyautens CIIWMJla. OOpaTHast TpaHCKpHINIMS, peBepraza M uHTerpasza. l[Ipodunakrrka
pacmpocTpaHeHHS BUPYCHBIX 3a00ICBaHHIA.

JeMoHcTpanuu:

[Toptpetsr: H.K. Konsuos, [I.1. UBanosckuii, K.A. Tumupsses.

Tabmuup! u cxemsl: "Tumnbl nutanus", "Merabommu3Mm", "Murtoxonapus'", "DHepreTHIECKUM
obmen", "Xmoporract", "®ortocunres", "Crpoenne JIHK", "Ctpoenue u GpyHKIHOHUpOBAHUE
rena", "Cunre3 Oenka", "I'enermueckuii xon", "Bupycel", "bakrepmodaru"”, "Crpoenue u
»ku3HeHHbIH ki Bupyca CIIM/la, 6akrepuodara", "Permukamus JTHK".

Oo6opynoBanue: moxaenu-anmukanuu "Yasoenne JIHK um tpanckpunmms", "buocunres
oenka", "Ctpoenue kietku", monens ctpykrypsl JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounslii 1Mk, WM KU3HEHHBI LUK KieTku. MHTepdaza u mwuros. Ilpoueccsl,
nporekaromue B uHTepdasze. Perumkamnus - peaknus marpuynoro cuHtesa JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HA0Op - KapuOTHUIl. JUIUIOMTHBIM M TalJIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTtuasl. LluTomornueckiue OCHOBBI Pa3MHOXKEHUS M UHIUBUAYAIHHOTO Pa3BUTHUS
OpTaHU3MOB.

Jenenue kneTku - Muto3. Ctaauu murto3a. [Iporeccsl, mpoucxosiye Ha pa3HbIX CTaAUIX
MHTO3a. BHOJIOrMYEeCKHi1 CMBICT MUTO3A.

[Tporpammupyemasi TuOenpb KJIETKH - allonTo3.

@DopMBbI pa3MHOKEHUST OPTaHU3MOB: 0ECIIOI0e U MOJ0BOE. Buabl 6ecronoro pa3sMHOKEHHUS:
JIENIeHUe HaJBO€, MOYKOBAaHHE OJHO M MHOTOKIIETOYHBIX, CIIOpPOOOpa3OBaHME, BETETATHBHOE
pasmHokeHnue. IckyccTBEeHHOE KIIOHUPOBAHNE OPTraHU3MOB, €0 3HAYCHHUE JIJIsl CEICKIIUH.

[TonoBoe pa3MHOXEHUE, €T0 OTINYHUS OT OECIOIOorO.

Meiio3. Cragun wmeitoza. Ilpoueccsl, nmpoucxomsduue Ha cTaausx Menosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbIcia 1 3HaYEHUE MEH03a.

I"ameTorenes - mporecc 00pa3oBaHUs MOJIOBBIX KIETOK y KHBOTHBIX. [070BBIC JKeNe3bl:
CEeMEHHUKH W sudHUKU. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX KJIETOK - raMeT (CrepMaTo30H,
SHIIEKIIeTKa) - chepMaToreHe3 MW ooreHe3. (cCoOEGHHOCTH CTpPOEHHUsS SHUIEKIETOK U
crepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

NunuBuayanpHOE pa3BuTHE (OHTOTEHE3). DMOPHOHATIBLHOE Pa3BUTHE (AMOPHOTEHE3). DTaIbI
AMOPHOHATLHOTO Pa3BUTHS y MIO3BOHOYHBIX JKUBOTHBIX: APOOJICHHE, TaCTPYJIISAINS, OPraHOTEHE3.
[TocToMOpHoHaNBHOE pa3BUTHE. THUMBI TMOCTAIMOPHUOHANBLHOTO PA3BUTUS: MPSAMOE, HEMPSIMOE
(mmunHOYHOE). BnusHHME cpenbl Ha pa3BUTHE OPTraHU3MOB, (AKTOPHI, CIIOCOOHBIC BHI3LIBATH

BPOKJCHHbBIE YPOJCTBA.



Poct u pazsutue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOECHUE CEMEHHU, CTAINU
pasBuTHU.
JeMoHcTpanuu:

Tabmuupl u cxemsbl: "®oOpMbl pa3MHOXKEHUs opraHu3MoB", "JIBOWHOE OIUIOAOTBOpPEHUE Y

IIBETKOBBIX pacTeHuii", "BeretaTnBHOe pa3MHokeHHe pacTeHuit", "JleneHue kietku OakTepuii",
"Crpoenue mnonobix kierok", "Crpoenue xpomocomsl", "Kierounslii nukn", "Permkarms
JHK", "Muro3", "Meiio3", "IIpsimoe u Henpsmoe pa3Butue', "['aMeTorenes y MiIEKOIUTAIOLINX
n genoBeka'", "OCcHOBHBIEC CTaMH OHTOreHe3a".

OO6opynoBaHue: MHKPOCKON, MHUKporpenaparsl "CrnepmMaTo30Habl MICKOIHUTAIOIIETO",
"Sitnexnerka muiekonuTaromero”, "Kapnokunes B KJIe€TKax KOpelIka Jiyka', MarHuTHasi MOJIEIb-
anmuukanus "Jlenenune knerku", moaens JJHK, Monens MmeradazHoit XpoMOCOMBI.

JIaGopaTopHble U MIPaKTUIECKHE PaOOTHI:

JlaboparopHnas pabota N 3. "HaGmronenue MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
rOTOBBIX MUKpoIIpenapaTax".

Jlaboparopuass pabora N 4. "M3ydeHue CTPOCHHSI IIOJOBBIX KIETOK Ha TOTOBBIX
MUKponpenaparax'.

Tema 6. HaciencTBeHHOCTh U M3BMEHYMBOCTH OPTraHU3MOB.

[Ipenmer u 3agaum reHeTuku. HMcTtopus pa3BUTHS TE€HETHKHA. Poiib IUTONOTMH U
HMOpHOJIOTHUN B CTAHOBJICHUU F'€HETUKHU. BKilaJy pOCCUICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeToIbl TEeHETUKH (THUOPHUIONIOTUYECKUHM, UUTOTEHETHYECKH, MOJIEKYIIpHO-
reHeTudeckuii). OCHOBHbIE T'€HETUYECKHE MOHATHUS. [ eHeTnyeckas CUMBOJIMKA, UCIIOJIb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEpPHOCTH  HacCJIeJOBaHMsI  IPU3HAKOB, ycTaHOBieHHble [.  Menzgenem.
MoHorubpunHoe ckpenmBanue. 3aK0H eAMHO000pa3usi rTHOpHUI0B epBoro nokosiexus. I1pasuio
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe u
HEMNOJIHOE JOMUHHUPOBAHHUE.

JurubpugHoe  ckpeliuBaHue. 3aKOH  HE3aBHUCHUMOIO  HACJEJIOBaHUS  NPU3HAKOB.
[luToreHeTHUeCKUEe OCHOBBI JUTMOPUIHOTO CKpEUIMBaHUSA. AHATU3UPYIOIEe CKpEUIMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS ISl OTIPEICTICHUs] TEHOTUIIA OCOOH.

CuemnnieHHoe HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o cremjieHHOMY
HacJleJoOBaHMIO TeHoB. HapyieHnue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsl TEOPUSI HACJIEACTBEHHOCTHU. | eHETHUECKHE KapTHl.

I'enernka nosa. XpoMOCOMHOE OIpEAENeHUE Mosla. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble W TeTeporamMeTHble OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CIEMIEHHBIX C

ITIOJIOM.



N3menunBOCTh. BUbl H3MEHYMBOCTHU: HEHACIIEICTBEHHAS U HacleICTBeHHas. Poib cpensbl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanvonsslil psn 1 BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KosnuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW H3MEHYMBOCTH.

HacnencrBennasi, uim reHoTUNUYECKas, ©3MEeHYUBOCTh. KoMOMHATHBHAS M3MEHUYHBOCTb.
Meiio3 U TOJOBOM TpOLECC - OCHOBAa KOMOMHATHBHOM HM3MEHUMBOCTH. MyTalMoHHAS
W3MEHUYMBOCTh. Kiaccuukammss myranuil: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
NPUYMHBL MyTaluil. MyTtarennble GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACJIEICTBEHHOM
n3meHunBoctu H.M. BaBunosga.

BuesigepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enernka uenoseka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl T'€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHM, MOJEKYISIpHO-
reHetudyeckud. CoOBpeMEHHOE OIpe/lesieHUe TEeHOTHUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
TeHOTHUIUpPOBaHKHE, B TOM yucie ¢ nomoinbto [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAcleACTBEHHOM  IPelpaclookKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUEHUSI T€HETHYECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYECHUE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUH YeIOBEKa.

JleMoHCTpanuu:

IMoptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepukon, H.B. Tumodees-
Pecosckmii, H.M. BaBuios.

TaObmuipr u cxembl: "MOHOrHOpPHIHOE CKPELIMBAHUE M €0 LIUTOTeHeTHYecKas OCHOBa',
"3aKOH pacUIerIeHus U €T0 IUTOTeHeTu4Yeckast ocHoBa", "3akoH yMCcTOThI TameT", " Jlurudpunnoe
ckpemuBanue”, "lluTonormueckue OCHOBBI  OUTHOpHIHOTO  ckpemmBanus', "Meiio3",
"B3zanmopeiicTBre aJieabHBIX TeHOB", ""[ e HETHYECKE KapThl pACTEHUH, J)KUBOTHBIX U YeJIOBEKA",
"T'eneruka mnona", "3aKOHOMEPHOCTH HACJEAOBaHMs, CUEIUIEHHOro ¢ mnosioM", "KapuoTumsl
yenmoBeka © KUBOTHBIX", "Buael uaMenHumBoctu", "MoaudukalmoHHas HW3MEHYUBOCTH',
"HacnenoBanue pesyc-daxrtopa”, "I'eHeTnka rpymnm kpoBu", "MyTaliuoHHasi U3MEHYHBOCTh .

O6opynoBanue: Mojaenu-anmiukanuu "MonoruOpugHoe ckpemmuBanue”, '"HemomHoe
nomunupoBanue”, "luruOpuanoe ckpemuBanue”, "Ilepekpect XpoMocoM", MHKPOCKOI U
mukpomnpenapar "Jlpo3oduna" (Hopma, myTanuu GOpMbI KPBUIBEB U OKPACKHU Tena), repoapuit
"T"opox nmoceBHOI".

JlaGopaTopHbIe ¥ PAKTUIECKHE PAOOTHI:



JlabopaTtopHas pabora N 5. "U3yueHnue pe3ynbTaTOB MOHOTHOPHUAHOTO W AUTUOPHUIHOTO
CKpEeILIMBaHUA y Jp030(HIIbl Ha TOTOBBIX MUKpOIpenaparax".

JlaboparopHast pabora N 6. "N3yuenne MoauduKamOHHON M3MEHUYMBOCTH, MTOCTPOCHUE
BApUAIMOHHOIO PAJIa U BapUAllMOHHOW KPUBOM".

JlaGopaTopHnas pabora N 7. "Awamu3z wMyTtanuid y Apo3omibI HA TOTOBBIX
MUKpoIpenaparax".

[Tpaktuyeckas padora N 2. "CocraBieHne 1 aHAJIU3 POAOCIOBHBIX YeloBeka'.

Tema 7. Cesiexniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U mpouecc. 3apoxKJICHHUE CeleKIuU U gqomectukanus. Yuenue H.U.
BaBwioBa 0 LeHTpax HPOUCXOXKIEHUS M MHOrooOpasusi KylbTYpPHbIX pacTeHui. LleHTpbl
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. CopT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMH. MacCcoBblii U WHAMBUAYAIbHBII OTOOpPHI B CEJIEKIUU
pacTeHuid U KUBOTHBIX. OlleHKa SKcTephepa. bIM3KopoaCTBEHHOE CKpElIMBaHUe - UHOPHINHT.
Uucras nuaus. CkpeluBaHue YuCThIX JIMHUM. ['eTepo3uc, uinu rubpuanas cuna. HepoacrsenHoe
CKpeluMBaHue - ayropuauHr. OtpaneHHas rubpuauzanus U ee ycnexu. McKyccTBeHHBIN
MyTareHe3 M IOJIyYeHUE IOJUIUIONAOB. JIOCTHMKEHUS CEeNeKUUH PpACTEHUM, MXUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHonorust kak oOTpaciab NPOU3BOJACTBA. ['eHHas WHXKEHepus. ITambl CO3JaHUS
pexomOunantHoil JIHK um Tpancrennsix opranumsmoB. Kiierounas wunxkenepus. Kiierounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHU. KioHHpoBaHHE BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOIMYeCKHMe M 3THdeckue npobiembl. MO -
FeHETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToptpersr: H.M. Basunos, 11.B. Muuypus, I'./[. Kapneuenko, M.®. lBaHos.

Tabmuupel u cxembl: kapta "L[eHTpBl MPOUCXOXKIEHHS W MHOrooOpasust KyJIbTYPHBIX
pactenuit”, "[lopoapl gomamHux XMBOTHBIX', "CopTa KynbTypHbIX pacteHui", "OtnaneHHas
ruopunmzarus’, "Paboter akamemmka M.®. Usanosa", "llomummoumus", "OOBEKTHI
ounorexnonoruu", "Knetounsie KynbTypbl U KioHupoBaHue", "KoHcTpyupoBaHue W TEPEHOC
TEHOB, XpOMOCOM".

O6opynoBaHue: MyJISKM TUIOIOB U KOPHEIUIOAOB AMKUX (DOPM M KyJIbTYpHBIX COPTOB
pactenuii, repbapuii "CenbCKOX035IICTBEHHbIE pacTEeHUS "

JIaGopaTopHble U MpaKTUYECKUEe pabOTHI:

Okckypcusi "OCHOBHBIE METOJBI U JOCTHIKEHMS CEJIEKLIUU PAacTEHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE

X03UCTBO, Ta0OPATOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTpa)".



11 kaace

Tema 1. IBosrOLIUOHHAS OMOJIOTHS.

[Ipennocsliky BOSHUKHOBEHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHAS TEOPUSI U €€ MECTO
B Ouosiornu. BrnusiHue SBOIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CaunerenbctBa 3BoMONMH. [laneoHToOrMYECKHE: TOCIEA0BATEIbHOCTh MOSIBICHUS BUIOB
B MAJCOHTOJOTUYECKONW JIETONMHUCH, INepexoanblie ¢opmbl. buoreorpaduyeckue: cXOACTBO U
paznuune dayH u GIop MAaTEPUKOB M OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJACTBA U PA3IMyYUsi SMOPHOHOB PA3HBIX BHJIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJOTUYHBIC, PYIUMEHTapHBIE OpTraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHH3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. [Ipennochiiku BO3HMKHOBEHHS JapBHHHM3MA.
JIBIOKymue CHibl  SBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPH
OTPAaHUYEHHOCTU PECYpCOB, HEONpEIeeHHas HW3MEHYMBOCTh, OOopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonnu (CTD) u ee OCHOBHbIE MOJIOKEHUS.

Muxkpososntornus. [Tonynsnus kak eIuHUIA BU1Aa U 3BOJIOLUY.

JIBrxyue cuiibl ((pakTOpbl) 3BOJIOLUM BUIOB B INpHpoje. MyTallMOHHBIN Mpolecc U
KOMOWHATUBHAsI U3MEHYMBOCTb. [lonmy siioHHbIE BOJIHBI U Apeid reHoB. M3omsamus u Murpanus.

EctectBenHnsblit 0TOOD - Hanpapistouuil haktop 3Bosounn. opMbl ECTECTBEHHOT'O 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yNbTaT 3BoJtoLuu. [Ipumeps! npucnocodieHuit y
OpraHu3MoB. ApoMopd03bl U UIHO-aJalTaALNH.

Bun u Bupoo6OpazoBanue. Kpurtepum Buma. OcHOBHbIE (OPMBI BHA000pa30BaAHMS:
reorpauyeckoe, 3K0JI0rH4ecKoe.

MakposBomoniusa. @opMbl IBONIONKN: (UIETHYECKAs, JIUBEPreHTHAs, KOHBEpPreHTHas,
napaiiensHas. HeoGpatumocTs 3BoIONNN.

IIpoucxoxnenue OT  HECHEUUAIM3UPOBAHHBIX  IPENIKOB. [Iporpeccupyromnias
creruanu3anus. AJanTuBHas paaualus.

JeMoHcTpanmu:

IToprpersr: K. Jlunnen, JK.b. Jlamapk, Y. lapBun, B.O. Kosanesckuii, K.M. bap, 3.
I'exkenb, @. Mromnep, A.H. CeBepiios.

Tabmuip! u cxemsl: "Pa3BuTHe opraHndeckoro Mmupa Ha 3emie", "3apo by M03BOHOYHBIX
KUBOTHBIX", "Apxeontepuxc”, "dopmbr 60psOBI 3a cymecTtBoBanue", "EcrecTBenHbIl 0TOOD",

"MHuoroo6pa3zue coptoB pactrenuit", "Muoroobpasue moposa xkuBoTHbBIX", "llomymsmn",



"MyTtarmonHass u3MeHIHBOCTh", "Apomopdoss", "Umnoamantanuu", "OOmas aereneparus’,
"IIBmokymiue cutbl dBororun, "Kapra-cxema mapmpyra nyremectsus Y. Jlapsuna', "Boproa 3a
cymecrBoBanue", "[Ipucnocobnennocts opranu3moB”, "['eorpaduueckoe BugooOpasoBanue",
"DKOoJIOTHYECKOe BUA000pa3oBaHue" .

O6opynoBaHue: KOJJIEKINS HACEKOMBIX C PA3IMYHBIMU TUIIAMU OKPACKH, HAOOp IJI0J0B U
ceMstH, Koyutekuus "IIpuMepsl 3aIUTHBIX MPHCIIOCOOICHUN y KUBOTHBIX", Mosenb "OCHOBHBIE
HarpasieHus 3Bomonun", oobeMHas Moaeib "CTpoeHHe TOJIOBHOTO MO3Ta MIO3BOHOYHBIX".

buoreorpaduueckas kapra Mupa, Kosuiekuus "®OpMBI COXPAaHHOCTH HCKOIMAEMBIX
JKUBOTHBIX M pacTeHui", Mojens ammiukamnus "llepekpect XxpoMocoM", BIIaKHBIE MpenapaThl
"Pa3zButne Hacekomoro", "Pazpurune ssarymku", Mmukponpenapat "Jlpozoduna" (Hopma, MyTaun
(OpMBI KpPbUIbEB U OKPACKH TEJIA).

JIaGopaTopHble U MIPaKTUIECKHE PaOOTHI:

JlaboparopHas padora N 1. "CpaBHeHHE BUIOB IO MOP(HOIOTHUECKOMY KpUTEPHIO".

Jlaboparopuass pabora N 2. "Onucanme NPHCIOCOOJICHHOCTH OpraHW3Ma H ee
OTHOCHUTEIILHOTO XapakTepa'.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE "KU3HHU Ha 3eMuie.

JloHayuyHble MpEACTaBICHUS O 3apOXKIACHUU XU3HU. HayuHble rUmnore3sl BOZHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 M MaHCIepMus. XUMHYECKash IBOJIIOIHUSA. AOHOTEHHBIH CHUHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOMN
sBomtonnu. HauanbHele sTansl Ononorndeckoii asomrouu. [ unoreza PHK-mupa. ®opmupoBanue
MeOpaHHBIX CTPYKTYp M BO3HUKHOBEHUE INPOTOKIETKU. llepBble KIETKM M HX 3BOJIOLHUS.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o 3pam u niepuoaam. Katapxen. Apxeickas U mpoTepo30McKas
spsl. [Taneo3olickas spa u ee mepuobl: KeMOPUICKHI, OpAOBUKCKUHN, CUITYpPUNHCKUH, IEBOHCKUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3o030iicKkas 3pa U €€ epruoibl: TPHACOBBIN, FOPCKHI, MEJTOBOM.

Kalino3zoiickas 3pa 1 ee meproibl: MaJIEOreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KiuMaTra M TEOJIOTMUECKHUX mpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
PacTUTENHLHOTO U )KUBOTHOTO MUpa. ApoMop(o3bl y pacTeHHU 1 )KUBOTHBIX. [losiBIIeHE, paciBeT
Y BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakeHue 3BOJOIUU. OCHOBHBIE CHCTEMAaTUYECKUE
TpyIIbl OPraHU3MOB.

OBonronusl  4YenoBeKa. AHTPOIOJIOTHMsS Kak Hayka. PasBuThe mpencTaBiIeHMM O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: antponoreHe3a. Cxo/ICcTBa M pa3anydMs 4eJloBeKa

1 KUBOTHBIX. CHCTEMaTHUECKOE ITOJIOKSHHUE UeIOBEKa.



JBwxkymue cwibl (dakTopbl) aHTpororeHe3a. HacnmencTBeHHas W3MEHUMBOCTH |
ecTecTBEeHHBIN 0TOOp. OOIIecTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OcHOBHbBIE CTaJIMM W BETBU HBOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, UelOBEK yMEIblii,
UYenoBexk npamoxonamuii, YenoBek Heanaepraiabckui, YenoBek pasymubiid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPAaHEHUSI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckue pacbl. OCHOBHBIE OOJbBINIKE pachl: €BPONEOUAHAs (eBpas3uiickasi), HErpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3uaTrcko-amMepukaHckas). YepTsl
MPUCTIOCOOICHHOCTH IIPEICTABUTEIIEH YETIOBEYECKUX Pac K yCIOBUSAM CyllecTBoBaHus. EquHCcTBO
yenoBedyeckux pac. Kputuka pacusma.

JlemoHcTpauu:

[Toptpetsr: @. Penn, JI. Ilacrep, A.W. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmuubt u cxemsl: "Bo3nukHoBenue CosHeuHOM cuctembl”", "Pa3Butue opraHuueckoro
mupa", '"PacturenpHas kuetka', '"JKuBorHas kierka", '"lIpokapuoTmyeckas Kierka',
"CoBpeMeHHas cucrema opraHuyeckoro mupa', "CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS
YeloBeKa M 4eI0BEKOOOpa3HbIX 00e3bsiH", "OCHOBHBIE MeCTa MalICOHTOJIOTHYECKUX HAaXOJIO0K
MpeaKoB coBpeMeHHoro uenoBeka", "Jpesueimme monu", "JpeBuue mromgu", "IlepBbie
coBpemeHnHbIe moau", "YenoBeueckue pachr'.

Ob6opynoBanue: wmymsku  "[lpoucxoxkaenne uenoBeka" (OIOCTBI  aBCTPANONMUTEKA,
MUTEKAaHTPOMa, HeaHAepTallblla, KPOMaHbOHIIA), CIENKA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
kosutekuus "dopMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M pacTeHHM'".

JIaGopaTopHble U MTPaKTUIECKHE PabOTHI:

[IpakTuueckas padora N 1. "M3yueHne uckomaemblX OCTaTKOB PAaCTEHHI U JKUBOTHBIX B
KOJUIEKIINAX".

Dkckypcust "OBOIIOLMS OpraHudeckoro Mupa Ha 3emie" (B €CTEeCTBEHHO-HAy4YHBIM WITU
KpaeBeAUECKU My3eil).

119.7.3. Tema 3. Opranusmsl U OKpy’Karollias Cpea.

DKkojorusi Kak Hayka. 3ajadyd W pas3ienabl AKOJOTHH. MeToabl 3KOJIOTHYECKUX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHHMs  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  IMOYBEHHAas,
BHYTPUOpPTaHU3MEHHasI.

Oxonornueckue dakrtopel. Kiaccudukammsi 3Koormdeckux (GakTopoB: aOMOTHYECKUE,

OMOTHUYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTraHU3MBI.



AbuoTtnueckue  (axkTopel:  CBET, TeMIeparypa, BlIaxHOcTb.  DoTonepuoausM.
[TpucnocoOneHus OpraHu3MoB K JEHCTBUIO aONOTHYECKHX (haKTOPOB. broiornueckne puTMel.

buotnueckne  ¢axtopsl. Buapl  OMOTHYECKHMX  B3aMMOJEHCTBHIA:  KOHKYPEHIMS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEWUTpaiau3M. 3HaueHHe OUOTUYECKHX
B3aUMOJICHCTBUH JJIS1 CYIIECTBOBAHUS OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU MNOMYJsiiuU. OCHOBHBIE IIOKA3aTead IOMYJISIUU:
YHCJIEHHOCTh, IIJIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JuHamuka
YHCJICHHOCTH HOMYJISILMU U €€ PEryJIsIUsL.

JleMoHcTpanuu:

[Toprpetsr: A. I'ymGomsaT, K.®. Pynwe, O. ['ekkens.

Tabnumer u cxemsl: kapta "[Ipupoansie 30ub1 3emnn", "Cpensl oOUTaHUS OPraHU3MOB',
"®otonepuoausm”, "llomymsuuun", "3aKOHOMEpPHOCTHM POCTa YUCIEHHOCTH MOMYJSALHUU
uH(y3opuun-typenpku", "Iumessie nenu".

JlaGopaTopHbIe U PaKTUYECKUE PAOOTHI:

JIaGoparopHas pabota N 3. "Mopdonoruueckue 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
obOurtanus".

JlabopaTtopHas pabota N 4. "BiusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB Koseyca'.

[IpakTuueckas padora N 5. "[logcueT NIOTHOCTH MONYJSIUN pa3HbIX BUJIOB pacTeHU".

Tema 4. CooO1miecTBa 1 5KOJIOTHYECKUE CUCTEMBI.

CoobmectBo  opranu3mMoB -  OuoneHo3.  CTpykTypsl  OHOLIEHO3a:  BHJIOBasd,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuuiesasi). Bunpl-nomunantel. CBs3u B OMOLIEHO3E.

Okosoruueckue cuctemsl (9kocuctembl). Ilonste 00 skocucreMe M OHOreoLEHO3E.
QYHKIMOHAIBHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLEHTBI, KOHCYMEHTBI, PpEIYLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUU B IKocucTeme. Tpoduueckue (MUIIEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTeldM 3KOCHUCTEMBI: Ouomacca,
OPOAYKIHMS. OKOJOTMYECKHE MUpPaMUAbL: MPOAYKIMHU, YUCIEHHOCTH, Ouomacchl. CBoMcCTBa
AKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pa3BuTue. CyKIeccus.

IIpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M PEK. ODKOCHCTEMA XBOMHOIO WIIHU
HIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIOTreHHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. YpOoskocucTeMbl. buonornueckoe u
XO035ICTBEHHOE 3HaUEHHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢aktop ycroitunBoctu 3kocucteM. CoxpaHeHHEe OHMOJIOTHMYECKOTO

pazHooOpa3us Ha 3emie.



VYuenue B.U. Bepuaackoro o 6uocdepe. ['panuiipl, cocta u ctpykrypa ouochepst. Kupoe
BemecTBO M ero ¢Qynkmun. OcobenHoctu Ouocdepbl Kak TNTOOAIBHOM 3KOCHUCTEMBI.
JluHamudeckoe paBHOBECUE B 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopotsl BemiecTB M OHOT€OXMMHUYECKHE LUKIBI AJIEMEHTOB (yriepoja, as3ora).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITH.

YenosedecTBo B Ouocdepe 3emin. AHTpOTIOreHHbIE U3MEeHEeHHs B Onocdepe. [1odansHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocyuiectBoBaHue mpupoibl U yenoeuecTBa. CoxpaHeHne 6MOpazHOOOpas3usi Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOTO YIpaBICHUs MPUPOIHBIMU pecypcaMu U HX
UCIOJIb30BaHue. JlocTukeHust OMONIOruM U OXpaHa MPUPO/IBI.

JleMoHcTpanuu:

[Hoptpersr: A JI. Tencnu, B.H. Cykaues, B.I1. Bepnanckuii.

Tabnumer u cxemsl: "[lumessie nenu", "buonenos: cocraB u crpykrypa”, "IIpuponnsie
coobmectBa", "llenn mnuranusa", "Oxomnoruueckas nupamuna", "buochepa u uyenosek",
"DKocucTeMa MIMPOKOJIUCTBEHHOTO Jieca", "IKocucTema XBoitHOro jeca", "buorenos Bogoema",
"Arpouenos", "[lpuMepHble aHTpPONOreHHbIE BO3ACUCTBUS Ha mpupoay', "Baxueiimmue
WCTOYHUKHU 3arps3HEHHs] BO3ayxa U TpyHTOBbIX Box", "[louBa - BakHeHIIas coCTaBISIOLIAS
o6uocoepst”, "daxTopsl Aerpananuu noys", "IlapHukoBsiil apdext"”, "PakTopsl pagoaKTUBHOTO
3arpsizHeHus O6uocgeps”, "OOmas crpykrypa Ouocdeprl”, "PacmpocTpaHeHue KU3HU B
ounocdepe", "O30H0BBIN 2kpaH O6uochepsl”, "Kpyroopot yriaepoaa B 6uochepe”, "KpyroBopor
azora B npupoje".

Ob6opynoBanue: Mojaenb-anmukanus "Tunuyasle OuoneHossl", repbapuil "PactutenbHbie
coobmiectBa", kosuiekiuu "buonenos", "BpemuTenun BakHEMIINX CETbCKOXO3SMCTBEHHBIX
KynbTyp", TepObapuu M KOJJIEKIIMM pPACTEHUN U >KUBOTHBIX, NpPUHAIJIEKAIIME K Pa3HBIM
HKOJIOTMYECKUM Tpymnmnam oaHoro Bunaa, Kpacuas kaura Poccuiickoit @eneparuu, nzo0paxeHus

OXpaHACMBbIX BUIOB paCTeHI/Iﬁ U )KUBOTHBIX.



IHL.TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHMe pa3iesioB U TeM NPOTrPAMMbI Ipeamernbie YY Buabl, popmbl DyiekTpOoHHBIE (M (POBDBIE)
n/n KOHTPOJIsA o0pa3oBaTeJibHBIE Pecypchl
1 Tema 1. Buosiorus Kak Hayka. CdhopMupoBaHHOCT 3HAHHUI O MECTE H IMpaktuyeckas | https://resh.edu.ru/subject/lesson
buonorus kak Hayka. CBsi3b OHOJIOTHH C PO OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS pabora /3827/start/118940/
O0IIECTBEHHBIMH, TEXHUYECKUMH U IPYTHMHU €CTECTBEHHBIX HayK, B )OPMHPOBAHUHT
€CTeCTBEeHHBIMH HayKamH, (puinocodueit, 3ITHKOM, COBPEMEHHOU €CTECTBEHHO-HAYYHOU KapTHUHBI
ACTETUKOW M mpaBoM. Pornb Gronoruu B hopmMupoBaHun MUPA U HAYYHOI'O MUPOBO33PEHHUs, O BKIAIE
COBpEMEHHOW Hay4HOH KapTuHbl Mupa. Cucrema POCCHICKUX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB B
OMOJIOTHUYECKUX HAYK. pasBuTue Ononoruu, PyHKIIMOHATEHON
MGTOI[I)I MO3HAHMS JKUBOU IIPUPOAbI rpaMOTHOCTHU YCJIOBCKA JJId PCIICHUA )KU3HCHHBIX
(HabnrozieHUE, SKCIIEPUMEHT, OITUCaHKEe, U3MEPEHUE, 3a7a4;
KJ1accu(UKanys, MOJACITUPOBAHUE, CTATUCTUIECKAS YMeHHe pacKpbIBaTh Co/lepKaHNe
00paboTKa TaHHBIX). OHMOJIOTHYECKUX TEPMHUHOB H TTOHATHHN: )KU3Hb,
KJIETKa, OpraHu3M, MeTa00113M (0OMEH BEIeCTB
W TIpeBpalleHie YHEPTUH ), TOMEOCTa3
(camoperymsiuusi), ypoBHEBast OpraHu3aIys
KHUBBIX CUCTEM, CAMOBOCITPOHM3BEICHHE
(penmpoayKuus), HaCIeACTBEHHOCTD,
MU3MEHYUBOCTb, POCT U Pa3BHUTHE;
2 Tema 2. ’KuBble cucTeMbl U HX OPTraHU3ALMA. YMeHue BiaieTh METOAaMU HAyYHOTO https://resh.edu.ru/subject/lesson

JKuBbie cuctembl (OMOCHCTEMBI) KaK MpeMET
u3ydeHus ononorun. OTIu4ne )KUBBIX CUCTEM OT
HEOPTaHUYECKOU TTPUPO/IBL.
CaoticTBa OMocHCTEM U UX pa3HoOOpasue.

ITO3HAHHS B OMOJIOTHH: HAOIIOICHUE M OIMCAHNE
YKHUBBIX CUCTEM, MPOIIECCOB U SBJIECHUH,
OpraHH3aIus U TMPOBEICHUE OUOIOTHIECKOTO
3KCIEPUMEHTA, BBIIBM)KEHUE TUNIOTESHI,
BBISIBJIEHUE 3aBUCUMOCTH MEXKIY UCCIIElyEMbIMU
BEITUIMHAMH, OOBSICHEHHUE TTOTYISCHHBIX
Ppe3yJIbTaTOB, UCIIOJIL30BAHHBIX HAYYHBIX

/3827/start/118940/




MOHATUH, TEOPUIl U 3aKOHOB, YMEHUE JENIaTh
BBIBOJIbl HA OCHOBAHUU TOJIYYCHHBIX PE3yIbTaTOB;

YpoBHM OpraHu3aIu ONOCUCTEM: YMeHune pacKphIBaTh COEPIKAHUE OMOTOTHYCCKUX https://resh.edu.ru/subject/lesson
MOJIEKYJISIPHBIH, KIICTOUHBIH, TKAHCBBIH, TEPMUHOB ¥ [TOHATHIA: )KM3Hb, KIIETKA, OPraHU3M, [3827/start/118940/
OpraHU3MEHHBIHN, MOMYJISAIMOHHO-BHI0BOH, MeTabou3M (0OMEH BEIIECTB U MPEBPAIICHHE
HKOCHUCTEMHBIN (OMOTreoneHOTHIeCKuit), OnochepHbIi. SHEPTUH ), TOMEOCTa3 (caMOperyJIsius),
YPOBHEBasi OPraHU3ALUS KUBBIX CUCTEM,
CaMOBOCITPOU3BeIeHHE (PEPOAYKIIHS),
HACJIeJICTBCHHOCTD,

https://resh.edu.ru/subject/lesson
/5383/start/153371/

U3MCHYUBOCTB, pOCT nu pa3BI/ITI/IC;
yMeHI/Ie BJIAACTh METOAaMU Hay‘-IHOI‘O
MO3HAaHHUA B OMOJIOTHH: HAOJIOAEHUE U OIIMCAaHNE
JKUBBIX CUCTEM, MTPOIIECCOB U SIBIICHUH,
OpraHM3aIlks U TPOBEICHUE OUOIOTHIECKOTO
E)KCHepI/IMCHTa, BBIABUKCHUEC THIIOTC3hI,
BBISIBIICHHE 3aBUCHMOCTH MEX]Ty UCCIIEyeMbIMU
BCIIMYMHAMU, O6T)$[CHGHI/IC HOHy‘-IeHHBIX
pe3y.TH)TaTOB, HNCITIOJIB30BAHHBIX Hay‘IHLIX
TIOHATHH, TEOPUl U 3aKOHOB, YMEHHE JeTaTh
BBIBOJIbI HA OCHOBAHWH TIOJTYUYEHHBIX PE3yJbTaTOB;

Tema 3. XuMu4eCKHii COCTaB H CTPOEHHE YMeHue BIIaIeTh METOJJaMU HAy9HOTO https://resh.edu.ru/subject/lesson
KJIETKH. MO3HAHUS B OMOJIOTHHU: HAOIIOICHUE U OTIMCAHUE /5397/start/283870/
XHUMHUYECKHI COCTAB KIICTKH. XUMHUYECKHE JKHUBBIX CHCTEM, MIPOLIECCOB U SIBICHUIA,
AIIEMEHTBI: MAKPOAJIEMEHThI, MUKPOdJIEMEeHThI. Bosa u OpraHH3alHs U MPOBEACHHE OHOIOTHYECKOTO
MHHEpPaJIbHBIC BEIICCTBA. OKCIICPUMCEHTA, BBIABUKCHHUE TUIIOTE3BI,
@yHKHI/IH BOABI 1 MUHCPAJIbHBIX BEHICCTB B BBIABJICHUE 3aBUCUMOCTH MEXKAY UCCIIEAYEMBIMHA
kietke. [loanepixanie OCMOTHIECKOro OaaHca. BEITMYMHAMHE, OOBSICHEHHE MOTYyICHHBIX
PE3YIbTATOB, UCITIOJIB30BAHHBIX HAYYHBIX
MOHATHUM, TEOPUNA U 3aKOHOB, YMEHHUE JIeNIaTh
BBIBOJIbI HA OCHOBaHUH TIOJYUYCHHBIX PE3yJIbTaTOB;




benku. CoctaB 1 cTpOCHHE OCITKOB.
AMWHOKUCIIOTHI - MOHOMEPHI OenkoB. HezameHuMEbIe 1

3aMEHHUMBIC aMHHOKHCIOTB. AMHHOKHCIOTHBIN COCTaB.

YpoBHU CTPYKTYpPHI OETKOBON MOJIEKYIHI (TIepBUYHAS,
BTOPUYHAS, TPETUYHAS U YECTBEPTUYHAS CTPYKTYpa).
XumMmnyeckue cBoiicTBa 0eakoB. buonornueckue
¢GyHKIIIH OENKOB.

YMeHue pacKphIBaTh COECPIKaHKe
OMOJIOTMYECKUX TSPMHUHOB M MTOHITUHN: )KU3Hb,
KJIETKa, OPraHnu3M, MeTa0oI3M (0OMEH BEIICCTB
W TIpeBpalleHie YHEPTUH ), TOMEOCTa3
(camoperynsius), ypOBHEBas OpraHH3aIHs
JKUBBIX CHCTEM, CAMOBOCIIPOU3BEICHHUE
(penpoxyKuus), HACIEACTBEHHOCTD,
W3MEHYHMBOCTh, POCT U Pa3BUTHUE;

https://resh.edu.ru/subject/lesson
/3840/start/163096/

®DepMeHTBI - OHOJIOTHYECKUE KaTAIN3aTOPbI.
Crpoenue gepMeHTa: akTUBHBIIN LEHTp, CyOCTpaTHas
cneruduaHocts. Kopepmentsl. Buramuast. OTimnans
(epMEHTOB OT HEOPraHUYECKHUX KaTaIN3aTOPOB.
JlaGopatopHas padota N 1. "M3ydyenue
KaTaIUTHIECKOW aKTUBHOCTH (pepMEHTOB (Ha puMepe
aMHMyIa3bl WM KaTajaasbl)".

YMeHure BBIIOTHATE J1JaOOpaTOpHbIE U
MpaKkTUIeCKue paboThl, COOMIOAATH MPaBUia Mpu
paboTte ¢ yueOHBIM 1 1a00paTOPHBIM
o0opynoBaHUEM;

YMenue KPUTUYCCKU OLICHUBATL U
MHTEPIPETHPOBATH HHPOPMALIHIO
OMOJIOTMYECKOT0 COJePKaHNs, BKIFOYAIOLTYIO
NCEBAOHAYYHBIC 3HAHHWSA U3 Pa3JINYHBIX
HCTOYHUKOB (Cpe/IcTBa MacCOBOM MH(OPMAIHH,
Hay4YHO-TIOIYJISIPHBIE MaTepHabl), STHYECKUE
ACIECKTbI COBPEMEHHBIX I/ICCJ'IC}Z[OBHHI/II‘/II B
OHOJIOTHH, MEIUIINHE, ONOTEXHOJIOTHH;

https://resh.edu.ru/subject/lesson
/3840/start/163096/

YriieBoabl: MOHOCaxapu bl (III0K03a, prubo3a u
JIe30KCcupr003a), Tucaxapuibl (caxaposa, JJaKTo3a) ’
noJicaxapu bl (KpaxMal, TIIHKOTeH, EIITHII03a).
Buonornueckue QyHKIUN YIIIEBOIOB.

Jluruapr: TpUrIUIEpUIBL, POCHOTUITHIEI,
crepouibl. ['uapodunbHO-THAPOPOOHBIE CBOKCTRA.
Buonornueckue GyHkuuu tunuaos. CpaBHEHUE
YIJIEBOJIOB, OCJIKOB U JIMITKAO0B KaK HCTOUYHUKOB
SHEPTHH.

yMeHI/Ie BBIJACIIATH CyHIeCTBeHHLIe

NPU3HAKHA BUPYCOB, KJIETOK POKAPHOT H
SYKApHOT, OJJHOKJIETOUYHBIX ¥ MHOTOKJIETOYHBIX
OpraHU3MOB, 0OCOOCHHOCTH MPOIIECCOB: OOMEHA

BCIIICCTB U HpeBpaHleHHH BHepFI/II/I B KJICTKC,
(doTocHuHTE3a, TIIACTUYECKOTO U SHEPTeTUIESCKOTO
o0MeHa, XeMOCUHTE3a, MUTO3a, Mel03a,
OIIJIOZIOTBOPEHMS, PA3MHOKEHWS,
HHIMBUAYATLHOTO PAa3BUTHS OPraHU3Ma
(oHTOTCHE3);

https://resh.edu.ru/subject/lesson
/3840/start/163096/




8 Hyxsneunossie kucnotsr: JJHK u PHK. VYMeHHe BBIICIATH CYIIECTBEHHBIC https://resh.edu.ru/subject/lesson
Hykneotuab! - MOHOMEpBI HYKJICHMHOBBIX KUCIIOT. MPU3HAKK BUPYCOB, KJIETOK MPOKAPHUOT U /3840/start/163096/
Crpoenne u ¢pyakmun JJHK. Ctpoenne n dyakmum PHK. | sykaproT, 0THOKIETOUHBIX B MHOTOKJIETOYHBIX
Buner PHK. AT®: crpoenue u GyHKITHH. OpraHU3MOB, 0COOSHHOCTH ITPOIIECCOB: OOMEHa
BEILICCTB M IIPEBPALICHUS JHEPTHHU B KIIETKE,
(OTOCHHTE3a, MITACTHYECKOTO M YHEPTETUUECKOTO
o0OMeHa, XeMOCHHTE3a, MUTO03a, Meli03a,
OIUTOJIOTBOPEHHSI, Pa3MHOXKEHHUS,
WHIVBHYaJIbHOTO PAa3BUTHS OpraHM3Ma
(oHTOTCHE3);
9 Lurtonorus - Hayka o kietke. Kierounas teopus - YMeHue u3naratb OHOJIOTHYECKUE TEOPUH https://resh.edu.ru/subject/lesson
IpUMep B3aUMOJICHCTBHS HICH U (DaKTOB B HAYYHOM (KJIETOYHAsI, XPOMOCOMHas, MyTallHOHHA, [3847/start/8616/
MO3HAHUHU. MeTO/bl U3y4YeHHs KICTKH. LEHTpaJIbHAS IOTMa MOJICKYJIIPHOW OUOJIOTHH),
Knetka xak nenocTHas xuBasi cucteMa. O01ue 3akousl (I'. Mennens, T. Moprana, H..
MIPU3HAKH KJIETOK: 3aMKHYyTas Hapy>XHas MeMOpaHa, BasunoBa) n yuenns (0 eHTpax MHOTOOOpa3us U
monekyinbl JJHK kak reneTudeckuit anmnapar, cuctema MIPOUCXOXKICHUS KyIbTypHbIX pacTteHuid H.M.
CHHTE3a OerKa. BagBwuiioBa), onpenensiTh TpaHHIbl KX
HNPUMEHUMOCTH K JKHBBIM CHCTEMaM;
10 THIBI KJIETOK: 3yKapuOTHIECKas U YMeHne NpuMeHSTh OJyYeHHbIE 3HAHUS https://resh.edu.ru/subject/lesson

npokapuotudeckasi. OCOOEHHOCTH CTPOCHUS
MpOKapHOTHYEeCcKO KiIeTku. Kietounas cTeHka
Oaxrepuit. CTpoeHHE DYKapUOTUIECKOH KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, J)KUBOTHON U
IrpUOHON KIETKH.
Jlaboparopnas padota N 2. "M3yuyeHue CTpOSHHs KIETOK
pacTeHHid, )KUBOTHBIX U OaKTEpHil 0]l MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax M ux onvcaHue'.

U151 OOBACHEHHSI OMOJIOTMUYECKHX MPOLIECCOB U
SIBIICHUM, JUIsl IPUHATHS IPAKTUYECKUX PELIEHUN
B TIOBCE/THEBHOM JKU3HHU C LIETIbI0 00ecneueHHs
0e30IacHOCTH CBOETO 3/I0POBbS U 310POBbS
OKPY>KaIOIIUX JIFOJICH, COOIIOICHUS HOPM
TPaMOTHOTO TIOBEJICHHUS B OKPY KaroIIeH
NPUPOAHON cpee, HOHUMaHHe HEOOX0JUMOCTH
HCIIOJIB30BaHUS JOCTHKEHUI COBPEMEHHOMN
OmoJsoTuH ¥ OMOTEXHOJIOTHH JJIS PAITMOHATIEHOTO
MIPUPOJIONIONB30BAHUS;

YMeHue BBIIOIHATE J1JaAOOpaTOpHBIE U
MpaKkTU4ecKue paboThl, COOMIOAATH PaBHia MPU

/5383/start/153371/

https://resh.edu.ru/subject/lesson
/3847/start/8616/




pabote ¢ yueOHBIM 1 1a00paTOPHBIM
00opyIOBaHUEM;

11

[ToBepxXHOCTHBIE CTPYKTYPHI KIETOK - KIIETOYHAs
CTCHKA, NIMKOKAIHNKC, UX QyHKIuu. [InazmaTudeckas
MeMOpaHa, ee cBoricTBa u pyHKIuH. L{uTorazma u ee

opranonabl. OTHOMEMOpPAaHHbBIE OPTAHOUIBI KITICTKH:
OIIC, anmapart ['onbaxku, mu3ocoMel. [loayaBToHOMHBIE
OpraHouabl KJICTKU: MUTOXOHAPHHU, IIJTACTUABL.
[IpoucxoxneHne MUTOXOHAPUUN U IacTul. Buael
mwiactua. HeMeMOpaHHBIE OPraHOM/IbI KJICTKY:
prOOCOMBI, KIIETOUHBIN IIEHTP, LIEHTPHOJIH, PECHUYKH,
KTryTHKH. OYHKIINHA OPTaHONIOB KIETKH. BKirtoueHws.

YMeHue BIaJeTh METOJaMU HAyYHOTO
MMO3HAaHUA B OMOJIOTMH: HAOIIOAEHUE U OIIUCAHUE
JKMBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUH,
OpraHU3alNs U MMPOBEACHUE OMOIOTHIECKOTO
3KCIIEPUMEHTA, BBIJIBH>)KEHUE TUTIOTESHI,
BBIIBJICHUE 3aBUCUMOCTH MEXAY UCCIIETyEMBIMU
BEJIMYNHAMH, OOBSCHEHHE MOTyIeHHBIX
pe3yJIbTaTOB, UCIIOJIL30BAHHBIX HAYYHBIX
MOHATHM, TEOPUN U 3aKOHOB, YMEHHUE JI€NaTh
BBIBOJIbl HA OCHOBAHUH IOJIYYEHHBIX PE3YJIbTAaTOB;

https://resh.edu.ru/subject/lesson
/3847/start/8616/

12

Snpo - peryastopHelil ueHTp KiaeTku. CTpoeHue
sapa: siAepHas 000JI0UKa, KapuoIluIa3Ma, XpoOMaTuH,
SIIPBIIIKO. XPOMOCOMBI. TpaHCIOPT BELIECTB B KIIETKE.

YMeHue BIaieTh METOJaMH HAyYIHOTO
MO3HAaHUSA B OMOJIOTHH: HAOJIIOAEHUE U OIIMCAaHUE
JKMBBIX CHUCTEM, IIPOLIECCOB U SIBJIEHUH,
OpraHM3alys 1 IPOBEICHUE OUOIOTHYECKOTO
OKCTIEPUMEHTA, BBIJIBYIKCHHUE THIIOTE3HI,
BBIABJICHUEC 3aBUCUMOCTHU Me)i():[y I/ICCJ]eI[yeMBIMI/I
BCIIMYMHAMU, O6T)$[CHGHI/IC HOHy‘-IeHHBIX
pe3yabTaTOB, UCIIOIL30BAHHBIX HAYYHBIX
TIOHATHH, TEOPUIl U 3aKOHOB, YMEHHE JeTaTh
BBIBOJIbBI HA OCHOBAHUU HOJIy‘IeHHLIX pe3y.III)TaTOB;

KontponbsHas
pabotalNel
«Knetka»

https://resh.edu.ru/subject/lesson
/3847/start/8616/
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Tema 4. ’KnzHenessTeJLHOCTL KJIETKH.
OOMeH BelecTB, WK METa0O0IU3M. ACCHMUIISIIHS
(TutactTudeckuil OOMEH) U TUCCUMILISIIUS
(oHepreTuveckuii 0OMeH) - JIBE CTOPOHBI €TUHOTO
nporecca Metabonn3ma. Pois 3aK0HOB coXpaHeHuUs
BEIIECTB U DHEPTHH B IOHUMaHUK MeTabom3Ma.

YMeHUe BBIACIATh CYIIECTBEHHBIC

MPU3HAKK BHPYCOB, KJIETOK MPOKAPHUOT U
AYKapuOT, OJTHOKJIIETOYHBIX 1 MHOTOKJIETOUHBIX
OpraHU3MOB, 0OCOOEHHOCTH MPOIIECCOB: OOMEHA

BEIIECTB U NPEBPAILCHUS SHEPTUHU B KIIETKE,
(hoTocuHTE3A, TUTACTUYECKOTO U SHEPTETHIECKOTO
o0MeHa, XeMOCHHTE3a, MHTO3a, Mel03a,
OILIOIOTBOPCHHMSI, PA3MHOKECHHUS,

https://resh.edu.ru/subject/lesson
13917/start/A6777/




WHIUBHIYAJIbHOTO PAa3BUTHS OpraHH3Ma
(oHTOTECHE3);

14

Tunsl 0OMeHa BEUIECTB: aBTOTPOPHBIN U
reTepoTpodHEIHA. Poib hepMeHTOB B OOMEHE BEIIECTB U

MIPEeBpAICHAN YHEPTUU B KIIETKE.

YMeHne NpuMeHSITh OyYeHHbIE 3HAHUS
U151 OOBACHEHUSI OMOJIOTMUYECKHX MPOLIECCOB U
SIBICHUH, [T IPUHSTHS IPAKTHUECKUX PEIICHUH
B TIOBCETHEBHOH JKU3HHU C LIETbI0 0OecneueHus
0e30MaCHOCTH CBOETO 3/I0POBbS U 3I0POBbS
OKPY’KaroIUX JII0JEH, COOII0ACHUS HOPM
IPaMOTHOTO MTOBEICHHS B OKPYKAFOIIEH
MPUPOIHOM cpezie, TOHNMaHHe HEOOXOJUMOCTH
HCIIOJIb30BaHUS JOCTHKEHUI COBPEMEHHOM
OmooTHH ¥ OMOTEXHOJIOTHH ISl PAIlHOHAIEHOTO
MPUPOIOTIONB30BAHHS;

https://resh.edu.ru/subject/lesson
13917/start/46777/
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dotocunres. CBeToBast 1 TeMHOBas (a3bl
¢dorocunTesa. Peakuuu Gorocunresa. DPpPpekTHBHOCTD
¢dorocuHTe3a. 3HaYeHUE (POTOCHHTE3A /ISl )KU3HH Ha
3emie. Biusinue ycnosuii cpe/ipl Ha OTOCHHTE3 U

CIIOCOOBI MTOBBIIIEHHSI €T'0 IPOAYKTUBHOCTH Y
KyJBTYPHBIX PaCTEHUI.

YMeHue NpuMeHsITh MOJyYeHHbIC 3HAHUS
JUTSE O0BACHEHMSI OMOJIOTHYECKUX MPOLIECCOB U
SIBIICHUH, [T IPUHATHS TPAKTHUECKUX PEIICHHUMA
B IIOBCEIHEBHON XKU3HHU C LEILI0 00eCIIEUeHUS
0€30MMacHOCTH CBOETO 3/I0POBbS H 3/I0POBBS
OKPYIKAIOIIUX JIOJICH, COOMIOICHUSI HOPM
IPaMOTHOTO MOBEJICHHS B OKPYKAIOIICH
MIPUPOJTHOM Cpejie, MOHMMaHNUE HEOOXOIUMOCTH
WCTIOJIb30BaHUS JOCTHKCHUI COBPEMEHHOM
OMOJIOTUH U OMOTEXHOJIOTHI JIJISl PAIIMOHATBHOTO
MIPUPOJIOTIOIH30BAHHUS;

https://resh.edu.ru/subject/lesson
13917/start/46777/
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XeMocHHTe3. XeMOCHHTE3UPYIOIINe OaKTepru.

3HayeHne XEMOCHHTE3A IS )KU3HU Ha 3eMIIE.

YMeHue BIaZeTb METOAAMH HAyYHOTO
[TO3HAHMS B OMOJIOTHH: HAOIIOIEHNE U OTIMCAaHNE
JKUBBIX CHCTEM, NPOLIECCOB U SIBJICHUH,
OpraHM3alys ¥ TIPOBeIeHHE ONOIOTHIECKOTO
9KCIIEPUMEHTA, BBIIBIKEHNE THIIOTE3bI,
BBISIBJICHHE 3aBHCUMOCTH MEXKY UCCIIEYEMBIMH

https://resh.edu.ru/subject/lesson
13917/start/46777/




BEJIMYNHAMH, 00BSCHEHHE MOTyIeHHBIX
pPe3yIbTaTOB, UCIIONB30BAHHBIX HAYUHBIX
MOHATUH, TEOPUI U 3aKOHOB, YMEHUE JEIaTh
BBIBOJIBI HA OCHOBAHHH MOJyYEHHBIX PE3YIbTATOB;

17

DHepreTHIecKuii 0OMeH B KieTKe. Pacmierienye
BEIIECTB, BBIJICJIEHNE U aKKYMYJIMPOBAaHHE YHEPTUH B
KJIETKe. DTaIlbl JHEPreTHYeCKOT0 oOMeHa. [ ukonms.
Bpoxenue u ero Buabl. KucinoponHoe okucieHue, Win

KJIeTOYHOE AbIxaHue. OKUCIUTEIbHOE
¢dochopuupoBanue. DPPEKTUBHOCTH IHEPTETUICCKOTO
oOMeHa.

YMeHHe BBIICIATH CYIIECTBEHHBIE

MPU3HAKK BUPYCOB, KJIETOK MPOKAPHUOT U
OYKapuoT, OAHOKJIICTOYHBIX U MHOT'OKJICTOYHBIX
OpPTraHU3MOB, 0OCOOEHHOCTH MPOIIECCOB: OOMeHa

BCLICCTB U MMPEBPALICHUA SHCPIUH B KIICTKE,
(doTocuHTE3a, TNIACTUYECKOTO U SHEPTeTUIECKOTO
oOMeHa, XeMOCHHTE3a, MUTO03a, Meli03a,
OILTOJIOTBOPEHHS, Pa3MHOXKEHHUS,
WHIAWBUAYAJIBHOI'O pa3BUTUA OpraHrU3Ma
(oHTOTCHE3);

https://resh.edu.ru/subject/lesson
13917/start/46777/
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Peaknuu maTpuuHOro cunresa. I'enernueckas
napopmarus u JIHK. Peanm3zanus reHeTrnueckoi
WHpOpPMAIIUK B KJIeTKe. [ eHeTHUEeCK A KOl ¥ €ro

CBOMCTBA.

YMeHue BIajeTh METOJaMU HAyYHOTO
ITO3HAHUS B OMOJIOTHH: HAOIIOIEHUE M OITHCAaHNE
JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUM,
OpraHM3aIvs U IPOBEICHUE OUOJIOTHYECKOTIO
SKCIIEPUMEHTA, BBIIBH)KEHHUE TUIIOTE3BL,
BBISIBJICHUE 3aBUCUMOCTH MEXIY UCCIETYEMBIMU
BEJIMUMHAMH, 00BICHEHHUE MOJTyUYESHHBIX
PE3yIAbTATOB, UCIOJIb30BAHHBIX HAYUHBIX
MOHSITUH, TEOPUH U 3aKOHOB, YMEHUE JENAaTh
BBIBOJIBI HA OCHOBAHUH TTOJIYICHHBIX PE3YIhTaTOB;

https://resh.edu.ru/subject/lesson
13917/start/A6777/
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Tpanckpunuus - Matpuusblii cunTe3 PHK.
Tpancusmus - OnocunTe3 6€nKa. JTanbl TPAHCIALNH.
Koauposanue amunokuciot. Pons pubocom B
OnocuHTe3e OeKa.

YMeHue BIaZeTb METOAAMH HAyYHOTO
[TO3HAHMS B OMOJIOTHH: HAOIIOIEHNE U OTIMCAaHNE
JKUBBIX CHCTEM, NPOLIECCOB U SIBJICHUH,
OpraHM3alys ¥ TIPOBeIeHHE ONOIOTHIECKOTO
9KCIIEPUMEHTA, BBIIBIKEHNE THIIOTE3bI,
BBISIBJICHHE 3aBHCUMOCTH MEXKY UCCIIEYEMBIMH

https://resh.edu.ru/subject/lesson
13917/start/46777/




BEJIMYNHAMH, 00BSCHEHHE MOTyIeHHBIX
pPe3yIbTaTOB, UCIIONB30BAHHBIX HAYUHBIX
MOHATUH, TEOPUI U 3aKOHOB, YMEHUE JEIaTh
BBIBOJIBI HA OCHOBAHHH MOJyYEHHBIX PE3yIbTATOB;

20

HexneTounsie ¢popmsl )ku3HA - BUPYCHL. McTopus
otkpeITHst BupycoB (/.M. UBanoBckuit). OcoOeHHOCTH
CTPOCHUSI U )KU3HEHHBIH UK BUpYycoB. bakrepnodarm.

Bone3nu pacTeHuil, ’KUBOTHBIX U YEJIOBEKA,

BBI3bIBACMEBIC BUpyCcaMu. Bupyc nMMyHoOaepUIIMTA
yenoseka (B1Y) - Bo3oynutens CITN1a. O6paTHas
TPaHCKPHIIIUS, peBepTaza u uaTerpasa. [Ipodmmakruka
pacnpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUH.

YMeHHe BBIICIATH CYIIECTBEHHBIE

MPU3HAKK BUPYCOB, KJIETOK MPOKAPHUOT U
OYKapuoT, OAHOKJIICTOYHBIX U MHOT'OKJICTOYHBIX
OpPTraHU3MOB, 0OCOOEHHOCTH MPOIIECCOB: OOMeHa

BCLICCTB U IMPEBPALICHUA SHCPIUH B KIICTKE,
(doTocuHTE3a, TNIACTUYECKOTO U SHEPTeTUIECKOTO
o0OMeHa, XeMOCHHTE3a, MUTO03a, Meli03a,
OILTOJIOTBOPEHHS, Pa3MHOXKEHHUS,
WHIAWBUAYAJIBHOI'O pa3BUTUA OpraHrU3Ma
(oHTOTCHE3);

https://resh.edu.ru/subject/lesson
/1589/start/

21

Tema 5. Pa3MHOKeHUe 1 MHAMBUIYAJIbHOE
pa3BuTHE OPraHU3MOB.

KneTouyHbIN [UKII, MIIM )KU3HESHHBIN UK KJICTKH.
Hurepdasza u muto3. [Iporecchl, MpoTeKaroiue B
nHTepdaze. Perumkanus - peakius MAaTPUIHOTO CHHTE3a
JHK.

YMeHue BIajeTh METOJaMU HAyYHOTO
ITO3HAHUS B OMOJIOTHH: HAOIIOIEHUE U OITHCaHHe
JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUM,
OpraHM3aIvs U IPOBEICHUE OUOJIOTHYECKOTIO
SKCIIEPUMEHTA, BBIIBH)KEHHUE TUIIOTE3BL,
BBISIBJICHUE 3aBUCUMOCTH MEXIY UCCIETYEMBIMU
BEJIMUMHAMH, 00BICHEHHUE MOJTyUYESHHBIX
PE3yIAbTATOB, UCIOJIb30BAHHBIX HAYUHBIX
MOHSITUH, TEOPUM U 3aKOHOB, YMEHUE AENaTh
BBIBOJIBI HA OCHOBAHUH TTOJIYICHHBIX PE3YIhTaTOB;

https://resh.edu.ru/subject/lesson
13927 /start/105895/
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Crtpoenune XxpoMocoM. XpOMOCOMHBIH HAbOP -
KapuoTumn. JIUIIOuIHbBIN U TarIOUIHBI XpPOMOCOMHBIE
HaOopbl. XpoMaTtuabl. l{uTomornyeckre OCHOBBI
Pa3MHOXEHHUS U UHAUBUIYaIbHOTO PA3BUTHUSA
OpraHu3MOB.

YMeHue BIaZeTb METOAAMH HAyYHOTO
[TO3HAHMS B OMOJIOTHH: HAOIIOIEHNE U OTIMCAaHNE
JKUBBIX CHCTEM, NPOLIECCOB U SIBJICHUH,
OpraHM3alys ¥ TIPOBeIeHHE ONOIOTHIECKOTO
9KCIIEPUMEHTA, BBIIBIKEHNE THIIOTE3bI,
BBISIBJICHHE 3aBHCUMOCTH MEXKY UCCIIETYEMBIMH




BEJIMYNHAMH, 00BSCHEHHE MOTyIeHHBIX
pPe3yIbTaTOB, UCIIONB30BAHHBIX HAYUHBIX
MOHATUH, TEOPUI U 3aKOHOB, YMEHUE JEIaTh
BBIBOJIBI HA OCHOBAHHH MOJyYEHHBIX PE3YIbTATOB;

23

Henenwne knetku - Muto3. CTaguyd MHTO3A.

Hpoueccm, MMPOUCXOAAIINEC HA PA3HBIX CTAAUAX MHUTO34A.

buonornueckuii cMpICi MUTO3A.
[IporpamMmmupyemas ruOeh KIETKH - allONTOo3.
Jlaboparophas padora N 3. "HaOnroneHue MuTo3a B
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHKpoIpenaparax”.

YMeHHe BBIICIATH CYIIECTBEHHBIE
MPU3HAKK BUPYCOB, KJIETOK MPOKAPHUOT U
OYKapuoT, OAHOKJIICTOYHBIX U MHOT'OKJICTOYHBIX
OpPTraHU3MOB, 0OCOOEHHOCTH MPOIIECCOB: OOMeHa
BCLICCTB U MMPEBPALICHUA SHCPIUH B KIICTKE,
(doTocuHTE3a, TNIACTUYECKOTO U SHEPTeTUIECKOTO
o0OMeHa, XeMOCHHTE3a, MUTO03a, Meli03a,
OILTOJIOTBOPEHHS, Pa3MHOXKEHHUS,
WHAWBUAYAJIBHOI'O pa3BUTUA OpraHu3smMa
(oHTOTCHE3);

YMeHHe BBIIOIHATE JJaA0OPaTOPHBIE U
MpaKkTUIecKue paboThl, COOMIOAATH MPaBUia MpU
pabote ¢ yueOHBIM U Ta0OpaTOPHBIM
000pyI0BaHHEM;

https://resh.edu.ru/subject/lesson
/3927/start/105895/
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DopMBI pa3MHOXKEHHS OPTaHU3MOB: Oecronoe
moJioBoe. Buibl 6eConoro pa3MHOXKEHUS: ICTICHUE
HAJIBOE, TOYKOBAHKUE OJTHO M MHOTOKJICTOYHBIX,
CHOpo0Opa30BaHUE, BETETATHBHOE Pa3MHOKEHHE.
HckyccTBEeHHOE KJIOHUPOBAHHE OPTaHU3MOB, €TI0
3HAYCHUE JIs CeTICKIIHU.

YMeHne npuMeHsTh MOJIYICHHbBIE 3HAHUS
IUTSE OOBSCHEHVSI OMOJIOTHYECKUX TPOIIECCOB U
SIBIICHUH, JUTS IPUHSTUAS TPAKTHYECKUX PEIICHUI
B IIOBCEIHEBHOM XKU3HHU C LEILI0 00€CIIEUeHUS
0€301MacHOCTH CBOETO 3/IOPOBbBS H 3/I0OPOBBS
OKPY>KAIOIIUX JIFOACH, COOIIIO/IEHUS HOPM
TPaMOTHOTO TIOBEICHUS B OKPY>KAFOIIICH
MIPUPOIHON cpejie, MOHNMaHNEe HEOOXOUMOCTH
KCIIOJIb30BaHUS JOCTHKEHUI COBPEMEHHOM
OmoJIoTUH ¥ OMOTEXHOJIOTHH JJIS PAITMOHATIEHOTO
MIPUPOIOTIOIH30BAHNS;

https://resh.edu.ru/subject/lesson
/5359/start/270999/

25

ITonoBoe pa3MHOKEHHE, €70 OTJIMYUUS OT
Oecrooro.

YMmenune BBIIACIIATE CYIIICCTBCHHEBIC
IMPpU3HAKKU BUPYCOB, KJIICTOK IPOKAPUOT U

https://resh.edu.ru/subject/lesson
13927 /start/105895/




Metios. Cramuu metio3a. I1porecchr,
MPOUCXOASIINE Ha cTaausax meno3a. [loBegenue
xpomocoM B Meioze. Kpoccunrorep. bruonornueckuit
CMBICII U 3HaUeHUe Melo3a. ['amMerorenes - mpouecc
00pa30BaHUs MOJIOBBIX KIIETOK Y )KUBOTHBIX. [Tosi0BBIC
JKeJIe3bl: CEMCHHUKU U simuHuku. OOpa3oBaHue U
Pa3BHUTHE TIOJOBBIX KJIETOK - FaMeT (CrepMaTo30uI,
SIUIEKIIETKA) - CIIEpMATOreHe3 U oorene3. OCoOeHHOCTH
CTPOCHUS AUIEKICTOK U CIIEPMATO30UIOB.
OmnonorBopenue. [lapTeHorenes.

Jlaboparopnas padota N 4. "M3yueHne cTpoeHUs
TIOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpernapaTax'.

9YKapHOT, OJJHOKJICTOUYHBIX H MHOTOKJIETOYHBIX
OpTraHU3MOB, OCOOCHHOCTH IIPOLIecCOB: 0OMeHa
BEILIECTB M IPEBPALICHUS SHEPTHHU B KIIETKE,
(oToCHHTE3a, MITACTHYECKOTO B YHEPTETHYECKOTO
oOMeHa, XeMOCHHTe3a, MUTO3a, Melo3a,
OIJIOAOTBOPEHUS, PA3MHOKEHHS,
WHIVBHIYaJILHOTO PAa3BUTHS OpraHU3Ma
(oHTOTECHE3);

YMeHure BHITIOTHATE 1JaOOpaTOpHbIe U
MpaKTHYECKHe paObOTHI, COONIOIATh MTPABUIIA MTPH
paboTte ¢ yueOHBIM 1 1a00paTOPHBIM
000pyIOBaHUEM;

26

WnauBuyansHOE pa3BUTHE (OHTOTEHES).
DOMOproHaEHOE pa3BUTHE (AMOpHOTeHe3). DTarbl
3MOPHOHAIBHOTO PA3BUTHUS Y IO3BOHOYHBIX KHBOTHBIX:
npoOieHue, TacTpyJIsIHs, OpraHOTeHE3.
[MocTamOproHanbHOe pa3BuTHe. THITHI
MOCTAMOPUOHAIBHOTO PAa3BUTHSL: TIPSIMOE, HETIPSIMOE
(mmunHOYHOE). BiusiHue cpensl Ha pa3BUTHE
OpPraHu3MOB, (haKTOPHI, CIIOCOOHBIC BHI3BIBATH
BPOXKJIEHHbIE YPOJCTBA.

Poct u pa3Butue pactenuii. OHTOreHe3
IBETKOBOTO PacTEHHS: CTPOCHHE CEMEHH, CTaJIUH
pa3BUTHSI.

YMCHI/Ie HpI/IMCHﬂTL HOHy‘-IeHHBIC 3HAHUA
U OOBSICHEHSI OMOJIOTHIECKUX TPOLIECCOB U
SIBIICHUH, [T IPUHATHS TPAKTHUECKUX PEIICHHUMA
B IIOBCEIHEBHOM XKU3HHU C LEILI0 00€CIIEUeHUS
0€30MMacCHOCTH CBOETO 3/I0POBbS H 3/I0POBBS
OKPYIKAIOIIUX JIFOJICH, COOMIOICHUSI HOPM
rPaMOTHOTI'O TIOBEJICHUS B OKPYKaOIIEH
MPUPOIHOM cpesie, TOHUMaHHe HEOOXOJUMOCTH
WCIIOJIb30BaHMS JOCTHKCHUI COBPEMEHHOM
OHMOJIOTUH U OMOTEXHOJIOTHI JIJISl PAIIMOHATBHOTO
MIPUPOJIOTIOH30BAHHUS;

https://resh.edu.ru/subject/lesson
/5630/start/132920/
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Tema 6. HaciencTBeHHOCTE M MU3MEHYHUBOCTD
OpraHU3MOB.

IIpenmet u 3a7aum reHeTuku. Mictopus pa3BuTus
TCHCTUKU. POIH) OUTOJIOTHUU U 3M6pI/IOHOFI/II/I B
CTAaHOBJICHUM F€HETUKU. BKiag poccuiickux u

3apyOeXHBIX YUCHBIX B pa3BUTHE TEHETUKU. MeTO b
reHETUKH (THOPUI0IOTMUECKUM, IINTOTCHETHUECKUH,
MOJIEKYJISIpHO-TeHeTH4ecKuii). OCHOBHBIC TEHETUYECKHE

YMeHue u3naratb OHOIOTHYECKUE TEOPUHN
(xyIeTOYHAs, XPOMOCOMHasI, MyTallMOHHAs,
LIEHTpaJbHAas JOTMa MOJIEKYJISIPHOW OMOJIOTHH),
3akoHbI (I'. Mennens, T. Moprauna, H.W.
BaBuioBa) u yuenus (o ueHTpax MHOrooOpasus u
MIPOUCXOXKJICHUS KyIbTYpHBIX pacTeHni H.1.
BaswunoBa), oripeniensiTh TpaHUIBI HX
MIPUMEHUMOCTH K KHUBBIM CHCTEMaM;

https://resh.edu.ru/subject/lesson

/5386/start/301065/




NOHATHL. | 'eHeTn4eckas CUMBOJIMKA, UCIOJIb3yeMas B
CXEeMax CKpELUBAHUMN.
3aKOHOMEPHOCTH HacJIeIOBAHUS IPU3HAKOB,
ycranoBieHnHele . Mennenem. MoHornopuaHoe
CKpelMBaHue. 3aKOH eAMHO00pa3usi THOPUAOB IEPBOTO
nokosneHus. [IpaBuno noMuHupoBaHus. 3aKoH
pacuienyeHus NpU3HaKkoB. [ UmoTe3a YuCTOTHI raMer.
IlonHOE M HEMONHOE TOMUHUPOBAHUE.

YMeHnue pemarsb dJIeMeHTapHbIe
TCHETUYECKHE 3aJIa4d HAa MOHO- U TUTHOPUIHOE
CKpeIIMBaHUe, CIETTICHHOE HacJIeJOBaHNE,
COCTaBJIATh CXEMBI MOHOTHOPHTHOTO
CKpPCIIMBAHUS IS IPEACKa3aHMsl HACIICIOBAHMS
MPU3HAKOB Y OPraHH3MOB;

YMeHHe BBIIOIHATE JJaA0OpPaTOPHBIE U
HpakTHYeCKUe paboThl, COOMI0ATh MPAaBUIIA TIPH
pabote ¢ yueOHBIM U Ta0OPaTOPHBIM
o0opynoBaHueM;

28 JIurubpHIHOE CKpEIUBaHue. 3aKOH YMeHue pemarh 3JeMEeHTapHbIC https://resh.edu.ru/subject/lesson
HE3aBUCHMOTO HACJICIOBAHHS IIPU3HAKOB. TeHETUYECKHE 3a/1a4d Ha MOHO- U TUTHOPUIHOE [4725/start/107947/
LluToreHeTHYeCKUEe OCHOBBI TUTHOPUIHOTO CKpCIMBaHHUE, CLIEIJICHHOE HACIIeJOBaHNUE,
CKpELIMBAHUSL. AHATU3UPYIOLIEE CKPEIIHBAHHE. COCTaBIISITh CXEMbI MOHOTHOPHIHOTO
HMcnonp30BaHne aHATHM3UPYIOIIETO CKPEIIUBAHUS TS CKpELIMBaHUsI s IPECKA3aHusI HACIICIOBaHUS
OIpe/IeICHHS TEHOTHIIA OCOOH. MPU3HAKOB Y OPraHH3MOB;
CreruieHHOE HacieoBanue npusHakos. Pabora T. YMeH#He BBITIOJHSATH JIADOPATOPHBIC U
MopraHsa 1o CLeIIeHHOMY HacJIeI0BaHHIO [CHOB. HpakTHYeCKUe paboThl, COONII0IATh MPaBHJIa MIPH
HapyieHue cuernenysi reHoB B pe3yJibTaTe pabote ¢ yueOHBIM U Ta0OPaTOPHBIM
KPOCCHHIOBepa. 000pyI0BaHKEM;
Jlaboparophas padora N 5. "H3yueHne pe3ynbTaToB
MOHOTHOPH/THOTO U TUTHOPHIHOTO CKPEIIBAHUS Y
Npo30(MITBI HA TOTOBBIX MHUKpoOTIpenaparax".
29 XpoMOCOMHas TEOpHsl HACTEICTBEHHOCTH. YMeHue BIaieTh METOJaMH HAyYHOTO https://resh.edu.ru/subject/lesson

I'eneTyeckue KapTsl.

I'enernka nmoma. XpoMOCOMHOE OIIPEAEIICHHE MOJIA.
AyTOCOMBI U ITOJIOBBIE XPOMOCOMBIL. 'oMoramMeTHbIe 1
reTeporameTHsle opranu3Mel. HacienoBanue npus3HaKoB,
CLETUIEHHBIX C MOJIOM.

MMO3HAHUS B OMOJIOTHH: HAOIIOEHHUE U OITMCAHUE
YKHUBBIX CUCTEM, MPOIIECCOB U SBJICHUMH,
OpraHM3alys U IPOBeIeHUE ONOIOTHIECKOTO
3KCIIEPUMEHTA, BbIJIBHXKEHUE TUTIOTE3HI,
BBISIBJIEHUE 3aBUCUMOCTH MEXKIY UCCIIETyEMbIMU
BEJIMYNHAMH, O0BICHEHHUE MOTyYESHHBIX
pe3yJIbTaTOB, UCIIOJIL30BAHHBIX HAYYHBIX
MOHATHUM, TEOPUNA U 3aKOHOB, YMEHHUE JIeNIaTh
BBIBOJIBI HA OCHOBAaHHH MOJyYE€HHBIX PE3YJIBTATOB;

[4755/start/118828/
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N3meHunBOCTh. BUIBI ”3BMEHYMBOCTH:
HEeHaclIeZICTBEHHAs U HacieACTBeHHas. Posb cpessl B
HEHACJIEICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTUKA

MOAUGUKAIMOHHON N3MEHINBOCTH. BapranmoHHBIA psif
U BapualmoHHas KpuBas. Hopma peakunu npusHaka.
KonnuecTBeHHbIE M KaUECTBEHHBIE IPU3HAKU U UX
HOpMa peaknun. CBOMCTBA MOIU(UKAITIOHHOMH
M3MEHYMBOCTH.

HacnenctBenHas, Wjiv reHOTUITHYECKAS,
M3MeH4YNBOCTh. KoMOMHATHBHAS N3MEHYHBOCTE. Metio3
1 TI0JIOBO# MPOIIeCC - OCHOBa KOMOWHATHBHOMN
U3MCHYUBOCTU. MYTaHI/IOHHaﬂ N3MCHYHNBOCTD.
Knaccudukamms MmyTanmii: TeHHbIE, XpOMOCOMHEIE,
reHoMHble. YacToTa v NpU4KUHbBI MyTauuid. MyTareHHbie
(akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIJIOB B
HaciaexacTBenHou n3MeHunsoct H.M. BaBunosa.

BHesinepHas HacIeICTBEHHOCTh U H3MEHYHBOCTb.
Jlaboparophas padota N 6. "M3yueHue
MOAU(DHUKAIIMOHHON U3MEHUNBOCTH, TIOCTPOCHHE
BApUALIMOHHOTO PsAJa U BapUALIMOHHON KpUBOM'".
Jlaboparophas padora N 7. "Ananuz myranuii y
Npo30(MITBI HA TOTOBBIX MHUKpoOTpenaparax".

YMeHune BIaseTh METOAAMU HAyYHOT'O
MO3HAHUS B OMOJIOTUU: HAOIIOACHUE U ONIHCAHUC
JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUH,
OpraHu3anys 1 MpoBeeHNe OHOIOrHYECKOro
9KCIIEPUMEHTA, BBIIBH)KEHUE TUIIOTE3bI,
BBISIBJICHHE 3aBUCUMOCTH MEXKY UCCIIETYEMBIMH
BEIMYMHAMH, OOBSICHEHHE TOJIy4YCHHBIX
Pe3yNbTaTOB, UCIIOIB30BaHHBIX HAYYHBIX
MOHATHM, TEOPUN U 3aKOHOB, YMEHHUE JI€NIaTh
BBIBOZIbI HA OCHOBAaHHMH IOJTYYEHHBIX PE3yJIbTaTOB;
YMeHure BBIIOIHATE 1Ja0OpaTOpHBIE U
MpaKkTUIeCKue paboThl, COOMIOAATH MPaBUia Mpu
paboTte ¢ yueOHBIM 1 1a00paTOPHBIM
o0opynoBaHUeM;

https://resh.edu.ru/subject/lesson
/5387/start/17435/
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I'enetuka yenoBeka. Kapuorun uenosexa.
OCHOBHBIE METO/IbI T€HETUKH YeJIOBEKA:
reHeaJOTHYeCKUM, OJTM3HEIOBBIN, [INTOTEHETHUCCKUH,
OMOXMMHUYECKUH, MOJIEKYJIIPHO-TEHETHIECKUN.
CoBpeMeHHOE OIpeieNieHre TeHOTHUIIA: TTOJTHOTEHOMHOE
CEKBEHUPOBAHHE, TCHOTUITHPOBAHIE, B TOM YHCIIE C
nomonisio ITLP-ananu3a. Hacneacteendsle 3a001eBaHus
YyeJoBeKa: TeHHbIE 00J1e3HH, O0JIE3HH C HACIIEICTBCHHOMI
MPEIPacooKEHHOCTbIO, XPOMOCOMHBIE 0OJIC3HU.
Comartuyeckue u reHepaTuBHble MyTauuu. CTBOJNIOBEIE
KJeTKU. [[puHIHITEI 310pOBOT0 00pa3a KU3HH,
JIMarHOCTHKH, IPOPUIIAKTUKY U JICUCHHUS T€HETHIECKHUX
Oosie3Hell. MeMKo-TeHeTHIecKoe KOHCYJILTHPOBaHUE.

YMeHne NpUMeHATh NOJTy4YeHHbIE 3HAHUS
JUTSE 00BACHEHMSI OMOJIOTHYECKUX MPOLIECCOB U
SIBIICHUM, JUIsl IPUHATHS IPAKTUYECKUX PELIEHUI
B TIOBCE/THEBHOM JKU3HHU C LIETIbI0 00ecreueHHs
0€30MaCHOCTH CBOETO 3/I0POBbS M 3I0POBbS
OKPY>KafOIINX JIFOAEH, COOIIIOICHUS] HOPM
IFPaMOTHOT'O MIOBEJIEHHS B OKPY KaroIen
NPUPOAHON cpee, IOHUMaHHe HEOOXOJUMOCTH
HCIIOJIB30BaHUS JOCTHKEHUI COBPEMEHHOM
Ouostoruy ¥ OMOTEXHOJIOTHHI /7Sl PAllMOHATIBHOTO
MIPUPOJIONIONB30BAHHUS;
YMeHue cozaBaTh COOCTBEHHBIE
MMUCHMEHHBIE U YCTHBIE COO0IIEHNs, 00001mas

Kontponbshas
pabota Ne 2
«3aKOHOMEPHOCTH
HACJIeICTBEHHOCT
U
U3MEHYHBOCTH

https://resh.edu.ru/subject/lesson
/3653/start/47180/
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JICUEHUH T'€HETHYECKUX 3a00JI€BaHMI1 YeIOBEKA.

3HavYeHNEC MEIUIIMHCKOW T€HETUKH B TIPEAOTBPAIICHUN 1

OHMOJIOTHYECKYI0 HHPOPMAILIHIO U3 HECKOIBKHIX
HUCTOYHUKOB, TPAMOTHO HCITOJIb30BaTh
MTOHATUIHBIN arrapaT OMOJIOTHH.

33

Tema 7. Cejexiusi oprann3mMoB. OCHOBBI
O0MOTEeXHOJIOTHH.
Cenexius kKak Hayka U Ipolecc. 3apoxkIeHue
cejiekuu U noMectukanud. Yuenue H.JM. Basuiosa o
[IEHTPaX MPOUCXOKICHUS K MHOTOOOPa3Hs KyIbTYPHBIX
pacteHuil. LIeHTpbl NpOUCX0XKACHUS JOMAITHUX
KUBOTHBIX. COpT, TOpOAa, IIITAMM.
CoBpeMEeHHbIE METOBI celeKIUU. MaccoBbIl U
WHIMBHTyaJIbHBIA OTOOPHI B CENIEKIINN PACTEHUH U
KUBOTHBIX. OTIeHKa SKCTephepa. bin3kopoacTBeHHOE
CKpeIIMBaHue - MHOpUIWHT. YncTas TuHMSL.
CKpellMBaHUE YUCTHIX JTUHHM.

YMeHue uznaratb OHOIOTHYECKHE TEOPUH
(xs1eTOYHAs, XPOMOCOMHasI, MyTaLlMOHHAs,
LeHTpabHast A0rMa MOJICKYJISIPHOW OHOTIOTHH),
3akoHbI (I'. Mennens, T. Moprauna, H.W.
BasunoBa) n yuenns (o meHTpax MHOTOOOpa3us U
IIPOUCXOXKIEHUS KyJIbTypHBIX pacTenuit H. 1.
Bagsuiosa), onpenensTh rpaHUIIbl UX
MIPUMEHUMOCTH K KUBBIM CHCTEMAM;

https://resh.edu.ru/subject/lesson
/3861 /start/295751/

I'ereposuc, wnu rubpuanas cuia. HepoactsenHoe
CKpeluBaHue - ayropuaunr. OTnaneHHas THOpuan3aus
U ee ycnexu. MICKyCCTBEHHBIA MyTareHes U Moiny4eHue
MOJIMIIONI0B. JIOCTUKEHUS CEJIEKLIUY PACTEHUH,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB.

YMenne co3maBaTh COOCTBEHHEBIE
MMCHbMEHHBIE M YCTHBIE COOOIIEeHNs, 00001Iast
OHMOJIOTMYECKYI0 HH(POPMALIHIO U3 HECKOJIBKHX

HMCTOYHUKOB, TPAMOTHO HCII0JIb30BaTh
MOHATUHHBIN anmapaTt OUOJIOTHH.

https://resh.edu.ru/subject/lesson
[2211/start/
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BrotexHoorus kak oTpacib IPOU3BOJICTBA.
I'enHast nH>XeHepusi. DTanbl CO3AaHUs] PEKOMOWHAHTHON
JHK u tpancrennsix opraun3mon. Kierounas
nHxeHepus. Kietounsie KyapTypbl. MUKpOKIOHAJIBHOE
pa3MHoOkeHue pacteHuil. Kinonuposanue
BBICOKOIIPOAYKTHUBHBIX CETbCKOX03IHCTBEHHBIX
OpPraHu3MOB. DKOJOIMYECKUE U ITUIECKHUE IIPOOIIEMBI.
I'MO - reneTryeckn MOAU(DUIUPOBAHHBIE OPTaHU3MBI.

YMeHne NpUMeHATh OTy4YeHHbIE 3HAHUS
U1l OOBACHEHHSI OMOJIOTMUYECKHX ITPOLIECCOB U
SIBIICHUM, JUIsl IPUHATHS IPAKTUYECKUX PELIEHUN
B TIOBCE/THEBHOH JKU3HHU C LIETIbI0 0OecneueHus
0€30MacHOCTH CBOETO 3I0POBbS U 310POBbS
OKPY>KafOIINX JIFOAEH, COOIIIOICHUS] HOPM
CPAMOTHOTI'O IOBEJICHUSI B OKPYKArOIIEH
NPUPOAHON cpee, IOHUMaHHe HEOOX0JUMOCTH
HCIIOJIB30BaHUS JOCTKEHUI COBPEMEHHOMN
OMoJIOTHH U OMOTEXHOJIOTHH JJISI PAITHOHATEHOTO
[IPUPOJONOIB30BAHUS

https://resh.edu.ru/subject/lesson

[2211/start/
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