roCyIapCTBEHHOE OroKeTHOE 0011e00pa3oBarenbHoe yupexaenue Camapckon
obnacTu cpenHsisa oomeoopa3oBaTenbHas mkoja Ne 1 ropona [ToxBUCTHEBO
ropoackoro okpyra IloxBuctaeBo Camapckoil oonactu

IIposepeno YTBepKACHO
3am. aupekrTopa no YBP npukazoMm Ne 179- O/
Cemenona T.K. oT «16 » mions 2025 1.
(Tromrch) (®HO)
«11» wroHs 2025 . Jupexrtop l"aitnanoBa B.P.
(mommucs) (®HO)
PABOYAS ITPOI'PAMMA

(c ucnoJIb30BaHUEM 000PY/I0BAHHS HIEHTPA €CTECTBEHHO-HAYYHOH U

TORA ‘. POCTA TeXHOJI0OTH4YecKoii HanpaBJjeHHocTell «Touka pocra»)

[Ipenmer (kypc) Ouonorus (6a30BbIN YPOBEHB)
Knacc 10-11
OO111ee KOJIMYECTBO YacoB 1o yyeObHomy many: B 10-11 kmaccax - 68 yacos:
B 10 xiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 vaca (1 yac B Heeno).

CocraBnena B cootBercTBUM ¢ DenepanbHoii paboyeil mporpaMMon

nmo Ouosgoruu (0a30BbIH YPOBEHD)
(HauMeHOBaHUE MPEIMETA)

YueOHuKu:
o [Ilaceunuxk B.B., Kamenckuii A.A., PyobmoB A.M. u gap. /Ilom pen.
[Taceunuka B.B. buonorus.10 kinacc. ba3zossiit ypoBeHb- M.: [IpocBenienue,

2023.
e [laceunuk B.B., Kamenckuii A.A., Pyobmor A.M. u ap. /Ilom pen.
[Taceunuka B.B. buosnorus.11 kiacc. bazosiit ypoBeHnb- M.: [IpocBelienue,

2023.

Paccmotpena na 3acerannn MO ECTECTBEHHO-MATEMATHUYECKOI'O ITUKJTA
(Ha3BaHME METOJINYECKOTO OOBETUHCHHMS )
ITpotokon Ne 6 ot « 10 » mrons 2025 r.
PykoBonurens MO I'oroxknna U.H.
(moamuck) (®UO)

C=RU, O=I'BOY COLWI N2 1

ropoga NoxencTHeBO,

CN=[annHaHoBa Bacunsa

PadratoBHa,

E=svu_school 1@63edu.ru
l‘ ‘\ 0084f690499369a3c7

2025-06-29 11:18:17



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOU MPUPOJIBI U 00ECTICUCHUH
CYILIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OIpeieNICHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNix, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIep)KaHWe, €ro CTPYKTypy, pacopeleiieHue I0 pasjieaaM M Temaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuala ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YUYWTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHLHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBSA3AHHBIX C
(GbOopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LHEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled NPUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucje: NpOoPUIAKTUKN HACJIEICTBEHHBIX 3a00JIEBaHUN 4YellOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOM cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENbHOCTU 4YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HANPaBIEHHOCTH
ydebHoro mpeamera «buosorus» MpoJuKTOBAHO HEOOXOAMMOCTBHIO OOecreueHus



YCJIOBHM JUIsl pELIEHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAamnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero ooOiero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3AET
yCJIOBHSI  JUIS:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(GyHKIMOHAIBLHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, DKOJOTMYECKOT0 MBILIEHHS], HIEHHOCTHOIO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Ononmoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY I ONPENEICHUS NOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOT0O B Mporpamme 1o
OMOJIOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KYyJIbTYphI, OMNpPEACISIIONIME aJCKBaTHOE IOBEJACHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUECKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIy>KaT OCHOBOM 711 POpMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIETYIOUIUE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOyYaIOIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUsIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIyKalluX OCHOBOM
11 (OpMUPOBAHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE y oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, IOJYYEHHBIX MPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOISHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJisI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEeH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OO0S3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
oTBoauTCS 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Heaeno), B 11 kimacce — 34
yaca (1 gac B Hegento).

TOUKA \’POCTA
. Ha 6a3e nentrpa «Touka pocra» oOecreunBaeTcs peaau3aiius

oOpa3oBaTeNbHBIX MPOrpaMM  E€CTECTBEHHO-HAYYHOM U TEXHOJOTUYECKOMN
HaIpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TPEOOBAHHUSIMU
3aKOHOJIaTEILCTBA B c(hepe 0Opa3oBaHMsI.

OOpaszoBaTenbHass MporpaMMa MO3BOJSET HMHTETPUPOBATH PEATHU3yEeMbIe
3[I€Ch MOAXOJIbI, CTPYKTYPY H COJEp>KaHue MPHU OpraHU3alii 00yueHus: OMOJIOTUU
B 10 —I11 kmaccax, BBICTPOEHHOM Ha 0a3e JH00ro M3 JOCTYNHBIX YYEOHO-
MeToauyeckux komiuiekcoB (YMK).

Hcnonb3zoBanue obOopynoBaHus LeHTpa «Touyka pocra» npu peanu3ainuu
nanHoi Ol no3BossieT co31aTh yCIOBHS:

e JUIA PACLIIUMPEHUS  COAEpPXKAHUS  LIKOJBHOTO  OMOJIOTUYECKOTO
o0pa3oBaHus;

e IS TIOBBIIICHUS TO3HABATEIBLHOM AaKTUBHOCTH OOydYaroummxcs B
€CTECTBEHHOHAYYHOU 00J1aCTH;

e JUIA Pa3BUTHUA JIMYHOCTH peOEHKa B Ipouecce oOyueHust OMOJIOrud,
ero crnocoOHocTel, (GOpMUPOBAHUS M YJIOBIETBOPEHUSI COLUATBHO
3HAYUMBIX UHTEPECOB U MOTPEOHOCTE;

e I paboTbl € OJApPEHHBIMU IIKOJBHUKAMHU, OpPraHu3alid HUX
pa3BUTHS B PA3NIMUYHBIX 00JIACTAX O0Opa30BaTENbHOM, TBOPYECKOMN
NEeSATENbHOCTH.

KoHuenuust coBpeMeHHOro 00pa3oBaHUs MOAPA3yMEBAET, YTO B Y4EOHOM
HKCIIEPUMEHTE  BEAYyIIyH0  POJib  JOJDKEH  3aHATh  CaMOCTOSITEJbHBIN
VCCIIEIOBATEIIbCKUM YUEHUYECKUN SKCIIEPUMEHT.

CoBpeMeHHbIE JKCHEPUMEHTAIbHbIE HCCIEIOBAHUS 10 OHOJOTHH YXKe
TPYJIHO TIPEACTABUThH O€3 MCTOIB30BAHMS HE TOJIBKO aHAJIOTOBBIX, HO U ITU(POBBIX
U3MEpUTENbHBIX MpuoopoB. B deneparbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM
craggapre (®I'OC) mpommcaHo, YTO OJHMM W3 YHUBEPCAIbHBIX Y4EOHBIX
JEUCTBUN, MPUOOPETAEMBIX YYAIIMMHCS JOJDKHO CTaTh yYMEHHUE «IPOBEICHUS
OTIBITOB, TPOCTBIX AKCIEPUMEHTATBHBIX HCCIEAOBAHUM, MPSIMBIX M KOCBEHHBIX
U3MEPEHU C HCIOIb30BAHUEM aHAJIOrOBBIX M UUMPOBBIX H3MEPUTEIBHBIX
prudOpPOBY.

Y4eOHbIll AKCIEPUMEHT 10 OHOJIOTHUH, MPOBOAUMBIN Ha TPaIUIIMOHHOM
o0opynoBaHuu, 6€3 MpUMeHeHUs UGPOBBIX JIA0OPATOPUA, HE MOXKET MO3BOJIUTH B
MOJIHOM Mepe PElIMTh BCE 3a/1aud B COBPEMEHHOM IIKOJIe. DTO CBA3aHO C PSIOM
TIPUYHH:

e TPAaIUIMOHHOE IIKOJHbHOE 00OPYIOBaHHE M3-32 OTPAHUYEHUSI TEXHHUUECKUX

BO3MOYKHOCTEl HE TMO3BOJISIET IPOBOJUTH MHOTME KOJIMYECTBEHHBIE

UCCIIEIOBAHMUS,



e JUIMTENIBHOCTh MPOBEJEHUS OWUOJOTHYECKUX HCCIAEAOBaHUN HE Bcerma

COTJIACYETCsl C JUIUTEIbHOCTHIO yUeOHBIX 3aHATHI;

e BO3MOXXHOCTh TPOBEACHHMS MHOTHX HCCJICJOBAaHMA OrpaHUYMBACTCS

TpeOOBAaHUSIMU TEXHUKU OE30MMACHOCTH U Jp.

[udposas naboparopus MOJHOCTHIO MEHSET METOAWKY M COJIEep:KaHue
AKCIIEPUMEHTATBHON JEATEIBHOCTH M PELIACT BBIIICHIEPEUUCICHHBIE MPOOIEMBI.
[upokuii CrIeKTp AATYMKOB MO3BOJISAIOT YUAITUMCS 3HAKOMUTBCS C IapamMeTpaMu
OMOJIOTUYECKOTO 3JKCIEpUMEHTa HE TOJIbKO Ha KauyeCTBEHHOM, HO M Ha
KoJIM4uecTBeHHOM ypoBHe. [{udposas naboparopusi 03BOISIET BECTU IIUTEIIbHBIN
HKCIIEPUMEHT JaXe B OTCYTCTBUHU HKCIIEPUMEHTATOpa, & 4acTOTa UX H3MEpPEHUi
HEIO/IBJIACTHA YEJI0BEUYECKOMY BOCIPUSITHIO.

B npouecce QopmupoBaHUS IKCIEPUMEHTAIBHBIX YMEHUW YYEHUK
oOyuaeTcsi NpeACTaBIATh HH(POPMaLKIO 00 NCCIIEIOBAaHUH B CIEAYIOLIUX BUIAX:

8_6epidanbHoMm: ONHCHIBATH HKCIIEPHUMEHT, CO37aBaTh CJIOBECHYIO MOJCIb
IKCIIEPUMEHTa, (UKCUPOBaTh BHUMAHHE Ha  H3MEPSIEMBIX  BEIMUYMHAX,
TEPMHUHOJIOTHH;

6 _maodauyHom: 3amONHATH TaOMWIBI JaHHBIX, JEXKAIIMX B OCHOBE
nocTpoeHuss TpadukoB (MIPH OSTOM Yy YyYANIMXCA BO3HHUKAET MEPBUYHOE
MPEACTaBICHUE O MACIlITa0ax BEJIUYUH);

8_2paguueckom: CTpoUTh rpaduKd MO TAOIMYHBIM JIAHHBIM, YTO AAET
BO3MOXKHOCTh NI€PEX0Jla K BBIIBWKEHUIO THUIOTE3 O XapakTepe 3aBUCUMOCTHU
MEXIYy BeIWYMHAMU (MpU OSTOM YYHUTENb I[IOKAa3bIBAE€T MPEUMYIIECTBO B
BU3yalIM3allM  3aBUCUMOCTEH  MEXAy  BEIMYMHAMH,  HArJSAHOCTD U
MHOTOMEPHOCTb);

[Ipumenss uudpoBbie nabopaTOpud Ha YpPOKax OHOJIOTHH, Yydalluecs
CMOTYT BBINOJIHUTh MHOKECTBO JIAOOPATOPHBIX pPabOT W HKCHEPUMEHTOB IIO
IIPOTPAMME CTaPILIEH IIKOJIBI.




COAEPKXAHUE OBYUYEHUA
10 KITIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKUHUU OENKOB.



depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HykJi1enHOBBIX KucnoT. Ctpoenue u pynkunu JJHK. Ctpoenne u ¢pynkunu PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JIouKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHUX DJIEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocuuTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Pons ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emuie. Biausiaue ycioBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenue u ero Buabpl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monaenu-anunkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mmojeib cTpykTrypsl JJTHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

dopMbI pa3MHOXKEHHsI OPTaHU3MOB: OecIoyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJE€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30oujl, SUIEKJIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
Oco0OeHHOCTH CTpOeHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meio3y, «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAIIUX U
yeoBeKay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJeNb-aNIuInKauus «/lejJeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuku. Ponbs nurosoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3zus THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel raMmeT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapymieHne cueruieHus TeHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTarmoHHasi ”3MEHUMBOCTh. Kitaccudukanus MyTaimii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIUBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpym KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-ammInKanun «MOHOTHOPUIHOE CKpEIIUBAHUE,
«Hemonmunoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHUKAILUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzauuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJUIUIONIOB. JIOCTMIKEHHsI CENeKIUMU paCTeHHMM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHOB.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO

arpOyHMBEPCUTETA WM HAYYHOTO LIEHTPA)».
11 KUIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUM HAa pa3BUTHE
OMOJIOTMU U APYTUX HAYK.

CBuzerensctBa  3BOOIMU. [lameoHTONIOrMYECKHE: ITOCIIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpadguyeckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
PYAUMEHTAPHBIE OPTaHbl, AaTABU3MBI.

OpomonnoHHas Tteopus Y. JlapBuHa. Ilpeanocbulkn BO3HUKHOBEHHS
JapBUHU3Ma. JIBHKYIIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM 0TOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosrorus. [lomynsanus kak eMHUIA BUAA U SBOIIOLNN.

JBrkymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
npolecc U KOMOWHATHBHAs W3MEHYMBOCTb. llOMynslMOHHBIE BOJHBI U Apeud
reHoB. M30isnust 1 Murpanusi.

EctecTBenHbIii oTOOp — HampaBiswiomuii ¢akrop sBomonud. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BodOUUHU. [Ipumepsl
MPUCTIOCOOJIEHUI y OpraHu3MoB. ApoMopd03bl U UAHOATANITAIIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoieHHEe OT HeClEeUUaTM3UPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAs panalysl.

JleMoHCTpaum:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiep, A. H. Ceeprios.



Tabnunps! 1 cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiie», «3apoIbIiu

NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyllecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmuw»,  «MyTtannoHHas

U3MEHUYHUBOCTH», «Apomopdo3by, «Unumoamantaumm», «OO0IIas aereHepauus,
«/JIBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBus Y.
Jlapsuna», «boppba 3a cymectBoBanue», «IIpucrnocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuEey», « IKOJIOTMUYECKOE BUI000pa30BaAHHE .

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsH, KoyuieKius «[Ipumepsl 3alUMTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJENh «OCHOBHBIC HAIPABICHUS JBOJIIOIHUNY, 00BEMHAS MOJEIH
«CTtpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWi», wojnenp ammmkanus «llepekpéct
XpOMOCOM», BIIaxHble mpenapatbl «Pa3Butue Hacexkomoro», «Pa3Butne
JATYIIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanuu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

JlabopaTtopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «OnucaHue npucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuHble TpEACTaBICHUS O 3apOXKJICHHM XW3HU. HayuHble rumnoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUUYECKON 3BOIIOMA. HayanbHbie 3Tarbl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HX 3BOIIOLMSL.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. llameosolickas spa W €€ MepUOAbl: KEMOPUICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3030HCKas 3pa U €€ NMEPUOAbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE JTallbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
JKUBOTHBIX. [T0osiBJIeHHE, paclIBET U BEIMUPAHUE TPYTI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPyIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeactaBieHuil o
MPOUCXOKJICHUH YelloBeKa. Meroasl Hu3ydyeHusi aHTponoreHesa. CxolcrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

HBuwxynme  cuibl  (pakTtophl) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOIIeCTBEHHBI 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyZJa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU ABOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsuui, YenoBek HeaHACPTAIbCKUN, YenoBek
pazymHblii. Haxonku uCKOmaembIX OCTaTKOB, BpPEMSl CYIIECTBOBAaHHSA, 00IacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAs
(eBpasmiickasi),  HErpo-aBCTpaJiOMJHAas  (PKBAaTOpUalbHAasA),  MOHIOJOWJIHAS
(a3maTcko-amepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YenOBEYECKUX pac.
Kpurtuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ComaHEUHON cHUCTeMbl», «Pa3BuThe
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KIeTKay,
«IIpokapuoTnueckas kiertka», «CoBpeMEHHas CHCTEMa OPraHUYECKOIO0 MHUPAY,
«CpaBHEHHE aHAaTOMHMUYECKHX 4YepT CTPOCHHUS 4YelIOBEKa M YeJIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa TNAJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eEJIOBEKa», «JlpeBHenmme moan», «peBHue moam», «llepBbie
COBPEMEHHBIE JI0N», «HemoBeueCKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  venmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYyIud NEepBOOBITHOIO YeIoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYECKas Talnuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[IpakTudeckas padbora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTATKOB PACTECHUU U
YKUBOTHBIX B KOJUICKIUSX).

DKcKypcust «IBOJIIOIUSL OPraHUYeCcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WIN KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYysKaoias cpeaa.



DKOJIOrHs KaKk HayKa. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOoabl 3KOJIOTMYECKUX
UCCJIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMsl.

buotnueckune bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBApTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OHOTUYECKUX B3aUMOJEHUCTBUN JJI CYIECTBOBAHUS
OpPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
MUrpanys. J[MmHaMuKa YACIEHHOCTH MOITYJISILUU U €€ PEryJIsaius.

JlemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranusmoBy», «®Poronepuonusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJISIUU HHPY30puu-Ty penbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlabGoparopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PacTEHUN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas paborta Ne 4. «BrnusHre cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padbota Ne 2. «Iloncyér nI0THOCTH NOMYJSLUNA Pa3HbIX BUIOB
pacTeHU.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opraHuzMoB — OuoueHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckre cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHoze. DOyHKIMOHATBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHUHU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IMileBble LeMM U CETH.
OcHOBHBIE TMOKa3aTeau HKOCUCTEMBI: OMoMacca, MNPOAYKIHUS. IDKOJIOTMYECKHE



OUPAMUBL:  TPOAYKIMHM, YHCIECHHOCTH, Ouomacchl. (CBOHCTBAa 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTHE. CyKLIECCHS.

[IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP M pEeK. DKOCHUCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X035 HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTPyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEecKoe paBHOBECHE U OOpaTHas CBsA3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yTIepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONOTeHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHUE MIPUPOBI 151 YEJI0BEUECTBA. Coxpanenue
Ounopa3zHo0Opa3us Kak OCHOBa yCcTOWYMBOCTU Ouochepsl. OCHOBA palliOHAIBHOTO
VIpaBICHUS NPHUPOAHBIMU pECypcaMud U HUX UCIHOIb30BaHUE. JlOCTHXKEHUs
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIMCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpuUpody», «DBaxHelmme UCTOYHUKHU
3arpsA3HEHUs] BO3AyXa M FPYHTOBBIX BOA», «IlouBa — BaKHEMWIIasi COCTaBIISIONIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiid 3¢ dexT», «DaKkTOphI
pPaIuOaKTUBHOTO 3arps3HeHus Ouocdepnr», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azoTa B Ipupoae».

O6opynoBanue: Mojenb-anmukanus « TUnudHble OMOIIEHO3bI», TepOapwii
«PacTtutenbHbie coo01IecTBaY, KoJuleKuun «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp», TepOapuu M  KOJUJIEKIMH pACTEeHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpPYIIIaM OJHOTO BHIA,
Kpacnas xuura Poccuiickoit ®enepanmn, u300pakeHUS OXPaHSEMbIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOCHUS OOyYalOIIMMHUCA TporpaMM CpeAaHero oOiiero  0oOpa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JINYHOCTHBIE pe3ybTaThl

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamMeTra «buonorus» ROCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMUCKUMHU COLUOKYJIBTYPHBIMUA, HICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaIOIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICEHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIIIECHU;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATBHOTO M  KOJUIEKTUBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIHSIX, YTPOKAIOMINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO IESITEIbHOCTD;

MHTEpEC K pa3nuyHbIM cdepaM mpodheccHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TpPHUPOJe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TOCTYNIKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYXarOUIEH CPEIbL;

OCO3HaHHWE TIO00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W MyTel ux
peleHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATETbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAaKTUKW, OCHOBAHHOI'O Ha JUAJore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXaIoIleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
MIPU U3YYE€HUU OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUSX;

OCO3HAHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

MeTanpeaMeTHblie pe3yJbTaThl

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPAMMBbl CPEJHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSL:

CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHSITHUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE CpelcTBa LISt peICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMYECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBIIATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01enme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJasTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CHUTYalLMsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IIpeaMeTHbIE pe3yabTaThI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3JMYHBIX YUEOHBIX CHUTYaIUsAX, & TAKXKE B PEabHBIX
YKU3HCHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs ydeOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IrPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpkKAHUE OWOJIOTMYECKUX TEPMUHOB WU TOHSITHUM:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiluus), YpOBHEBask OpraHu3alis )KUBbIX CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOLYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCICIyeMbIMH BEIIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPYXaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPY KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M IpPaKTUYECKHUE pabdOThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-MIOMYJISIPHbIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001ass 6rnoIorHuecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIE pe3ynbTaThl OCBOCHHS ydeOHoro npeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUpPOBaAHHM COBPEMEHHOI €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOIYJIALNSA, TeHO(DOH, SBOIIOIMS, ABIKYIINE CUJIbI ((haKTOPHI) HBOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIed  UTaHU,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyUYEHHBIX
pE3yIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOpPHA W 3aKOHOB, YMCHHUC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOPOTa BEIIECTB M OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KarOIIeH
NPUPOAHON cpele, MOHUMaHUE HEOOXOJIMMOCTH HCIHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH JJIsI pAallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE pemniaTh dJIeMEHTapHble OMOJOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OpAaTOPHBIE M MIpPaKTUYECKUe pabdOThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3HUIHUIO;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMS,
00001mast 6MoIOTHYeCcKyr0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO Yyacos 35 HUcnoab3oBaHue
Ne HaumeHoBaHue oK (?;:fl;r[l))(?:sz;e 000py/10BaHMS LEHTPA
I /;1 pa3ziesioB H TEM Beero (npodmpneinau Kontpoasubie  IIpakTuueckue 0BpasoBaTeNbHbIE «Touka pocra»
NMporpaMmel HOHHBIN padoTsI padoThI pecype ’
KOMIIOHEHT) ro "(A\. POCTA
bubmmorexa [IOK Muxkpockortt (g poBoi;
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c = MuKpompenapaTh KIETOK,
292 TKaHEH.
MKHBBLE CHCTEMEL H HX bubmmorexa [IOK Muxkpockortt (g poBoi;
2 1 https://m.edsoo.ru/7f41c MUKpOIIpenapaTsl
OpraHusarys
292 MHKPOCOM, XPOMOCOM.
. bubnuoreka LIOK udpoBoit MUKpOCKOIT
3 RWMHUCCKHI COCTABH g I I I https://m.edsoo.ru/7f41c
CTPOCHHE KJICTKU 200
JKuzHenesaTenbHOCTE bubmmorexa LIOK
4 A 6 1 https://m.edsoo.ru/7f41c
KIIETKH
292
PasMmHOXeHHE U bubmuoreka LIOK
5 VHAWBUTy ATEHOE 5 1 https://m.edsoo.ru/7f41c
pa3BUTHE OPTaHU3MOB 292
HacnencrseHHOCTS U Bubnmoreka LJOK
6 W3MEHYNBOCTH 8 1 1.5 https://m.edsoo.ru/7f41c
OPTaHU3MOB 292
Cenexmus bubmuoreka LIOK
7 opraau3mMoB. OCHOBEI 3 2 1 https://m.edsoo.ru/7f41c
OMOTEXHOJIOTUU 292
Bu6nmoreka [JOK
8 PesepBHOE Bpemst 1 https://m.edsoo.ru/7f41c
292
OO0111e€ KOJIMYECTBO YaCOB 110 34 5 ) 4
porpaMmme



https://m.edsoo.ru/7f41c292
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11 KIIACC

KosmuecTBO yacos 5 Hcnonab3oBanue
e HanmenoBanue K (uie;f;g::i;w 000py/10BaHMS LIEHTPA
2 «Touka pocray
o/u  PA3AEI0B H TeM Beero (npoq)opne§T Kontposbnbie | IlpakTHyeckue 06pazoBaTebHbIE p
nporpaMmel AlMOHHBIA  paloTHI padoTbI pecype ’
KOMIIOHEHT) TOUWKA \. POCTA
S BOTIOLHONHAS bu6nmoreka IJOK
1 H 9 1 https://m.edsoo.ru/7f41
Omomorus
cc74
JlabopaTopnasi padora
«UccnenoBanue
BoszHukHOBEHME U bubmoteka [IOK Zglfc(;zﬂgicgl/l: b
2 pa3BUTHE XXMU3HA HA 9 2 1 0.5 https://m.edsoo.ru/7f41 POB CPEIL-
Hudposas mabopatopust
3emite cc74
Releon ¢ gatunkom
OCBEILICHHOCTH,
Jaryukom pH.
Hudposas sabopaTopust
Opranusmel 1 Bub6imoreka [IOK Releon ¢ gatunkom pH,
3 OKpYKarormas 5 1 1 https://m.edsoo.ru/7f41 = ocBelIEHHOCTH,
cpena cc74 JATYAKOM YTJIEKHUCIIOTO
rasa ¥ KMcJiopojia
Coo0miectBa u Bubnunoreka [IOK
4 HKOJIOTUUECKHE 9 1 1 https://m.edsoo.ru/7141
CHUCTEMBI cc74
butmmoteka [IOK
5 Pe3epBHOE Bpems 2 https://m.edsoo.ru/7f41
cc74
OO611ee KOTUIECTBO YACOB 34 4 ) 25

TI0 ITporpaMMme



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero K Konrpoarnrie HpakTuieckue u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI

pecypchl

bubmuorexa [JOK
buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122

https://m.edsoo.ru/863e632a
Meroabl TO3HAHUS )KUBOU
npuposl. [IpakTuueckas
pabota Ne 1 «Vcnonp3oBanue 1 0.5 bubnnoreka [JOK
PAa3IAYHBIX METOAOB PHU https://m.edsoo.ru/863e6122
M3yUYEHUN OMOJIOTHYECKUX
00BEKTOBY
buonornueckue cucTemsl, | bu6mmoreka [JOK
IIPOLECCHI U UX U3YYECHHUE https://m.edsoo.ru/863e6564
XUMHYECKUN COCTaB KJIETKU. | bu6mmoreka [IOK
Bopna u muHepanbHbIe cOnu https://m.edsoo.ru/863e674¢
benku. CoctaB u cTpoeHue | bubnmnoreka [JOK
OCITKOB https://m.edso0.ru/863e6b72
DepMeHTBI —
OHMOJIOTHYECKHe
KaTaJIn3aTOpPHI.
JlabopaTtopHas padota Ne 1 1 0.5 bubmmorexa [TOK

«3y4deHne KaTaTuTHYECKOU
aKTUBHOCTH (pepMeHTOB (Ha
IIpUMepe aMHJIa3bl WK

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



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
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KaTajasbl)»

bu6mmoreka [IOK
7 Yraeonet. Jlummuzet https://m.eds00.n/863¢6870
g HyxiienHOBBIE KACIIOTBL. bubnuoreka [IOK
ATO https://m.edsoo.ru/863e6d5c
HcTopust u MmeToabl U3ydeHus
9 kietku. Knerounas Teopust bubnnoreka [JOK
(npogpopuenmayuonnwiii https://m.edsoo.ru/863e6e88
KOMNOHEHm)
10 Krerka kak nenoctHas xKuBast
cucTema
CrpoeHnue 3yKapruoTHYeCKOn
kietku. JlabopatopHas
pabota Ne 2 «3yuenue
CTPOEHHUs KJIIETOK PaCTEHUN, bubnnorexka [JOK
11 KHUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii o] MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX
MHUKpOIpenaparax u ux
OTIHICaHUE
bu6mmoreka [JOK
12 Kontponkras padora Nel https://m.edsoo.ru/863e766¢
OOMeH BelecTB Win
13 MeTtabonusm. doTocuHTeE3. Bubmmorexa LIOK
https://m.edsoo.ru/863e7c98
XeMOCHHTE3
. bubnmnoreka [JOK
14 DHepreTHieckHit oOMmeH https://m.edsoo.ru/863e7aae
15 JKu3HEHHBIN UK KJIETKH. 0.5 bubmuorexa [JOK

[enenune knetku. MuTos.

https://m.edsoo.ru/863e¢7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

Jlaboparopnas pabora Ne 3
«Habmroienne MuTo3a B
KJIETKaX KOHYMKA KOPEIKa
JIyKa Ha TOTOBBIX

MUKpOTpenapaTax»
16 buocuntes Oenka. Peakimst bubmuoreka [JOK
MATPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796¢
17 Tpancnsaius — OMOCUHTE3 bu6mmoreka [IOK
Oenka https://m.edsoo.ru/863¢796e
HexkneTounsie hopMbI KU3HH
18 — BUPYCHI bubmuorexa [JOK
(npogpopuenmayuonnwiii https://m.edsoo.ru/863e7540
KOMNOHEeHm)
bubmuorexa [JOK
®opMBbI pa3MHOKEHUS
19 ODFAHIAMOB https://m.edsoo.ru/863e81b6
P https://m.edsoo.ru/863e83 1e
bu6mmoreka [IOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
On0/10TBOpEHHE. Bu6 LOK
nonnoTexa
21 J1a6 6ota Ne 4 0.5
abopatopras pabota https://m.edsoo.ru/863e81b6
«M3ydenne crpoeHus
MTOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenapaTax»
2 NuauBuayanbHOE pa3BUTHE bubnuorexa [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
T I'eneTnka — Hayka o bubmuotexa [JOK

HaCJICACTBCHHOCTH U

https://m.edsoo.ru/863e8612



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

U3MEHYUBOCTH
(npogpopuenmayuonnbwiii
KOMNnoHeHm)

24

3aKOHOMEPHOCTHU
HaCJIeI0BaHMsI IPH3HAKOB.
Mounorubpumanoe
CKpELIMBaHHE

bubmuorexa [JOK
https://m.edso0o0.ru/863e8878

25

26

JuruOpuHoe CKpenirBaHue.
3aKOH HE3aBUCUMOTO
HacJeI0BaHUS IPU3HAKOB

CuenuieHHOE HaclIeJ0BaHUe
npu3HakoB. JJabopaTopHast
pabota Ne 5 «3yuenue
pe3yIbTaToB
MOHOTHOPUAHOTO U
TUTUOPUIHOTO CKPETIUBAHHS
y Ip030(HIIbl Ha TOTOBBIX
MHUKpOIIpernapaTax»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e¢89a4

bubmuorexa [JOK
https://m.edso00.ru/863e8c60

27

I'eneTuka nosna.
HacnepgoBanue npu3Hakos,
CLIETJIEHHBIX C IOJIOM

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

28

N3MeHUYnBOCTb.
Henacnencrennas
W3MEHYUBOCTb.
JlabopaTtopHas padota Ne 6.
N3yuenne
MOIU(PUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BApUALIMOHHOTO psija U

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BAPUALIMOHHON KPUBON»

Hacnencrsennas
W3MEHUYUBOCTb.

9 Jlaboparopuas pabota Ne 7.
«AHanu3 MyTaluu y
Ipo30( Bl Ha TOTOBBIX

MUKpOTpenaparax»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

30 I'enernka uesoBeka

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

MeTtoabl 1 JOCTUKEHUS
31 CEJICKLIUHU PACTCHUN U
KUBOTHBIX
(npohopuenmayuonnoiii

KOMHOHEeHm)

Cenexius Kak HayKa U IPOIIecc.

32 KonTponbHas padorta Ne2

BuoTtexHomorus kak oTpacib
MTPOM3BOICTBA
(npochopuenmayuonnsiii
KOMHOHEeHm)

33

bu6mmoreka [IOK
https://m.edso00.ru/863e¢9214

bu6mmoreka [IOK
https://m.edso00.ru/863e¢9214

Pezepsuslii ypok. O0001meHne
34 o Teme «HacneacTBeHHOCTh U

U3MCHYMBOCTb OPraHU3MOB»

O0111ee KOJIMYECTBO YaCOB 11O
nporpamme

34

bubmuorexa [JOK
https://m.edso00.ru/863¢9336



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KIIACC

KosnvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoxka nK Kontpoabubie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
| OBOJIIOINSA U METOABI €& 1 bubmuorexa [JOK
HU3y4ECHUs https://m.edsoo.ru/863ea20e
Hcropus pasButus
2 Mpe/iCTaBJICHHI 00 1 bubmmorexa LOK
Pt https://m.edsoo.ru/863¢9570
HBOJIIOLINH
bu6mmoreka [IOK
3 M 1
HKPOIBOIIOHA https://m.edsoo.ru/863e9cle
[Monmynsums kak
JJIeMEHTapHas eIMHUIA
BH/Ia U HBOJIIOLIU Y.
4 Hazéo aTo Ha;I abota No 1 0.5 bubmmorexa [OK
patopHest p B ' https://m.eds00.ru/863¢99c6
1 «CpaBHeHuE BUIOB 110
Mopdonoruaeckomy
KPUTEPUIO)
BIJKYIINE CHIIBI
S gﬂeMZEia - | Bu6smorexa [IOK
P https://m.edsoo.ru/863e9da4
(hakTOpbI) SBONIOIHIH
6 EcrecTBennslit 0TOOp U | bubnuorexa [JOK
ero GopmsI https://m.edsoo.ru/863¢9ed0
Pe3ynbpTarsl sBOIIONMN:
7 MPUCIIOCOOTIEHHOCTh | 0.5 bub6nuorexa [IOK

OpPraHHU3MOB H
BH1000pa3oBaHUE.

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Jlaboparopnas pabota Ne
2 «Onucanue
MPUCTIOCOOIEHHOCTH
opraHusma u e€
OTHOCHUTEIILHOTO
XapakTepa»

Hanpasnenus u mytu
MaKpO3BOIIOIUU

bubmuoreka [JOK
https://m.edsoo.ru/863e9cle

10

11

12

13

HeobparumocTh
IBOJIFOLIUU

Uctopust xu3nu Ha
3emJiie 1 METObI €€
W3y4YeHUs
(npoghopuenmayuonnsiit
KOMNOHEHm)

I'unore3sl
MIPOUCXOKACHUS KU3HU
Ha 3emie

Pa3Butue xu3Hu Ha
3emiie o paM U
nepuoiamMm

OCHOBHBIE 3TaIlbI
HBOJIIOLIH
PacTUTENILHOTO U
KHBOTHOT'O MUpA.
ITpakTruyeckas pabora Ne
1 «3yuenne
MCKOITAaEMBIX OCTAaTKOB
pacTeHuil ¥ KUBOTHBIX B

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863ea5a6

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe

bubmuorexa [JOK
https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

KOJIUICKIHUAX»

14

15

16

17

18

COBpeMCHHaH cucrema
OpraHn4eCcKoro Mmupa

DBOJIOIMS YeIoBeKa
(a"TpOmOTEHE3).
JIBIOKYIIIME CHIIBI

(dbakTopsI)
aHTPOIIOTEHE3a.

KonTponbnas padora Nel

OCHOBHEBIE craaun
3BOJIIOIIMH YCJIOBCKA

YenoBeueckue pacel U
IIPUPOJHBIE aJaNTaluH
4eJIoBeKa

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48¢e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bubmuorexa [JOK
https://m.edsoo.ru/863ecad44

bu6mmorexa [IOK
https://m.edsoo.ru/863eaca?

19

PesepBHBIit ypok.
O06o001enue Mo Teme
«Bo3HKHOBEHNE U
pa3BUTHUE )KU3HU Ha
3emie»

20

21

DKOJIOTHUs KaK HayKa

Cpenpl oOuTaHus u
dKOJIOTHYeCKHe (HaKTOPBI

bubmuorexa [JOK
https://m.edsoo.ru/863eafec

22

AOGuoTtndeckue HakTophI.
JlaGopatopnas pabota Ne
3. «Mopdomnorudeckue
0COOEHHOCTH pacTeHUi
U3 Pa3HBIX MECT

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

23

24

OOUTAHUS.
JlaGopaTopHas padota Ne
4. «BmusHue cBeTa Ha
pPOCT M pa3BUTHE
YEPEHKOB KOJICYCa»

buortnueckue GaxTopsl

DKOJIOTHYECKHE
XapaKTePUCTUKHU

MOy JIALIUH.
[TpakTrueckas padota Ne
2 «IlomcuéT maoTHOCTH
MONYJIALMM pa3sHbIX
BUJIOB PACTEHUID)
(npoghopuenmayuonnwiit
KOMROHEHm)

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863eb348

25

26

Coo0miecTBa opraHu3MoB
— Ouol1IeH03
DKOJIOTHYECKHE CHCTEMBI
(3KOCHCTEMBI)

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

27

28

OCHOBHBIC TTOKa3aTeN
SKOCUCTEMBI.
DKOJIOTUYECKHue
nupamubl. CBolicTBa
skocucreM. Cykueccust
(npogpopuenmayuonnwlii
KOMnoneHm)

HpI/IpO,[[HBIe 9KOCHUCTEMbI

bu6mmorexa [IOK
https://m.edsoo.ru/863eb5fa

29

AHTpPOIIOTE€HHbIE



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

O9KOCHCTEMbI

30

31

buocdepa — rnobanpHas
AKOcHUCTEMAa 3eMIIn

3aKOHOMEPHOCTH

CYIIECTBOBAHHS
ouocdepsl

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

bubmuoreka [JOK
https://m.edsoo.ru/863ebd16

32

33

34

YenoBeyecTBo B
o6uocdepe 3emiu.
Cocy1ecTBoBaHMe
MIPUPOJBI U
YeII0BEYECTBA.
(npogpopuenmayuonnwiii
KOMNOHEeHm)

KonrtponbHas pabora Ne2

PesepBHblii ypok.
O06001eHre TeMbI
«CoobmiecTBa n
JKOJIOTHICCKHE
CHCTEMbI»

O0111ee KOJIMYECTBO YaCOB 11O
nporpamme

34

bubmuorexa [JOK
https://m.edsoo.ru/863ebale
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KVIACC
Kon .
IDOBEDSIEMOLro IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOEHNSI OCHOBHOM
posep o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/IHero 001ero 0opa3oBaHus
pe3yJbTara

ChopMUpOBaHHOCTh 3HAHMW O MeCT€ W pPOJHM OHOJOTHH B CHCTEME
HAYYHOTO 3HaHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHMH COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpPa M HAYYHOTO MHPOBO33PEHHS; O
BKJIAJIE POCCHUICKMX U 3apyOCKHBIX YYEHBIX-OHMOJIOTOB B pa3BHTHE
Ouosiornu; (QYHKIMOHAILHOW TI'PAaMOTHOCTH UYEJIOBEKA I PEIICHUS
JKN3HCHHBIX 3a1a4

YMeHue packpelBaTh COAEpKAHME OMOJOTMYECKUMX TEPMHUHOB U TOHSATHI:
KHU3Hb, KJIETKA, OPraHu3M; MeTaboau3M (0OMEH BEIECTB U NpeBpalleHue
SHEPruM), FOMEOCTa3 (CaMOperyJsslus), YpOBHEBas OpraHu3allys *KUBBIX
CHCTEM, CaMOBOCIPOHU3BEJCHUE (PEHNpOAYKLUsS), HACJIEICTBEHHOCTD,
W3MEHUYUBOCTb, POCT U pa3BUTHE

YMeHue wusznaratb OHOJOTHYECKHE TeOopuu (KJIETOYHAsl, XPOMOCOMHAs,
MyTanuoHHas), 3akoHbel (I. Mennens, T. Moprana, H.M1. BaBunoBa) u
ydeHus (O IIEHTpaX MHOTO00pa3usi M TMPOUCXONKICHUS KYJIbTYPHBIX
pactenuii H.W. BaBuioBa), onpenensTh TpaHHUIBI UX HPUMEHUMOCTH K
YKUBBIM CUCTEMAM

YMeHue BiaseTh METOIaMU Hay4YHOT'O [T03HaHUS B Onosioruu (HadutoieHue
U ONHCAHHE >KUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUN; OpraHuzalus u
MpOBe/IeHNE OWOJIOTHYECKOTO OSKCIIEPUMEHTA, BBIIBUKECHHE THUIIOTE3HI,
BBISIBJIEHUE 3aBUCUMOCTHU MEK/Y UCCIIEAyEMbIMHU BETHUHHAMH, OOBsICHEHNE
MOJTyYEHHBIX PE3yJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPHHA U
3aKOHOB, YMEHME JenaTb BBIBOJbI HAa OCHOBAHUM  MOJYYEHHBIX
pe3yIbTaTOB)

YMeHHe BBIIEIATh CYIIECTBEHHBIC TPU3HAKN BUPYCOB, KJIIETOK IIPOKAPUOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOEHHOCTH
mporeccoB OOMEHa BEIIeCTB M IPEBpALllEHUs] DSHEPIUU B  KIIETKE,
(doToCcHHTE3a, TUIACTHUECKOTO M 3HEPreTMYeCKOoro OOMEHa, XeMOCHHTE3a,
MHTO3a, M€H03a, OIUIOJOTBOPEHHUs, PA3MHOXKEHHS, HWHIMBHIYAIbHOTO
pa3BUTHA OpraHu3Ma (OHTOI'€HE3)

yMeHI/Ie HpI/IMeHSITI) HOJ'Iy‘-IeHHBIe 3HAHUA I O6’L${CHGHI/I${ 6I/IOJ'IOFI/I‘IeCKI/IX
MPOLIECCOB W SIBIICHUH, IS TPHHITUS TNPAKTUYECKUX pEHICHUH B
MOBCEIHEBHOM JKW3HH B IelIX oOecrieyeHus Oe30MacHOCTH CBOEro
3MI0pOBbS U 3JI0POBbS  OKPYKAIOLIUX JIIOJEH, COOMIOJIEHUST HOPM
IPAMOTHOIO TOBEJIECHHSI B OKPYKAIOIIEW NPUPOAHON Cpele; NMOHWMAHHE
HE0OXOUMOCTH HCTOIH30BAHUS JOCTHIKEHHI COBPEMEHHOW OHOJOTHH U
6HOT€XHOJ’IOFHI>1 JJI paI_[I/IOHaJ'H)HOFO HpI/IpO)IOHOJ'IB?;OBaHI/IS[

YMeHne pemarh 5SJEeMEHTAapHbIe TEHETHYECKHE 3a/Jadd Ha MOHO- |
TUTUOPUIIHOE CKPEIUBAaHUE, CIICTNICHHOE HAaCleI0BaHUE; COCTaBIATh
CXeMbl MOHOTHOPHIHOTO CKPEIIMBAHUA IS TIPEICKa3aHMsl HACJIeOBAHUS
MIPU3HAKOB Y OPTaHU3MOB




10

YMeHue BBITOTHATH Ja0OpaTOpHbIE U MpaKTUYECKHe paboThl, cOOII0AATh
MpaBujia IpH padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PY0BAHHEM

YMeHHEe KpPUTHYECKH OILCHWBATh M HHTEPIPETUPOBATH HHQPOPMAIUIO
OHMOJIOTUYECKOTO COJICP KaHUS, BKIIFOYAIOINIYIO TICEBAOHAYYHBIC 3HAHUS W3
paznuuHbiX UcTOoYHMKOB (CMU, HaydHO-IONYJISpHBIE MaTepHalibl);
ITUYECKHE aCMEKTHl COBPEMEHHBIX UCCIICJIOBAHUI B OMOJIOTHH, MEIHUIIMHE,
OHMOTEXHOJIOTHH

YMeHue co3aaBaTh COOCTBCHHBIC MUCBMEHHBIE M YCTHBIC COOOINCHHS,
0000mas OMONIOTHYECKYI0 HH(POPMAIUI0 U3 HECKOJIBKHX HCTOYHUKOB,
IPaMOTHO MCIOJIb30BaTh MOHSITHIHBIN ammnapaT OHOJIOTHH

11 KITIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

CpopMHUpPOBAaHHOCTh 3HAHUKW O MECTE€ U POJIM OHOJIOTMM B CHUCTEME
HAay4YHOTO 3HAHUSA €CTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAyYHOMW KApTUHBI MHUpPa M HAYYHOTO MHPOBO33PEHHUS; O
BKJIaJIE POCCHUICKMX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Owosnorny; (QyHKIMOHAILHON T'PaMOTHOCTH 4YeJIOBEKA IS PEHICHUS
KU3HEHHBIX 3aj1a4

YMeHue packpbiBaTh COAEp)KaHHE OMOJOTHYECKHX TEPMUHOB M MOHSATHI:
BHJI, TOMYJISIIHSA, TEHO(OHI, HBOJIONUA, IBIXKYIIHE CHIBI ((HhaKTOPHI)
SBOJIIOIMM,  TPUCIIOCOOJIGHHOCTh  OPraHU3MOB,  BHJI000pa3OBaHHE,
JKOJIOTUYECKHE  (PAKTOPhl, IKOCUCTEMA, TNPOIAYIEHThl, KOHCYMEHTHI,
pEeAyLEeHThl, I[eNu MUTaHHs, SKOJOTHYecKas MupaMua, OHOTEOIeHO3,
ouocdepa

YMeHune wuznarath OMOJOTUYECKHE TEOpHH (SBOIIONMOHHAsA Teopus Y.
JlapBuHa, CUHTETHYECKasi TEOpHsl DBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponprmeBoro cxonactea K.M. bapa, yepenoBanust rJiaBHbIX HapaBIICHUN
u nyrtei oBomonmu  A.H. CesepuoBa, ydenus o Ouochepe B.U.
Bepnajnckoro), ompeaensaTh TpPaHULBI WX TPUMEHUMOCTH K JKUBBIM
cUCTeMaM

YMeHne BiIaieTh METOIaMH HAyYHOTO TIO3HAHUS B OMOJIOTHH (HAOJIIOICHHE
U OINHCaHWE JKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUH; OpraHu3anus U
MPOBEJICHUE OHMOJIOTHYECKOTO JKCIIEPUMEHTA, BBIJIBI)KCHHUE THIIOTE3HI;
BBISIBJICHHE 3aBUCUMOCTH MEX]Ty HCCIEAYEMbIMHA BETUYMHAMH, OOBICHEHUE
MOJIYYCHHBIX PE3yJbTaTOB, UCTIOJIb30BAHHBIX HAYYHBIX IMOHSATHH, TCOPUU U
3aKOHOB; YMEHHE JeNaTh BBIBOJBI HAa OCHOBAaHWUU  MOJYYEHHBIX
pe3yIBTaTOB)

YMeHue BBIICHATh CYIMIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTHYCCKHX
OOBEKTOB: BUIOB, MOMYJSIUH, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTCOIIEHO30B M JKOCUCTEM; OCOOCHHOCTH IPOIIECCOB HACIEICTBCHHOMN
W3MEHYHMBOCTH, €CTECTBEHHOI'O otOopa, BHUI000pa30BaHMUS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JACHCTBHS KOJIOTHYCCKUX (PaKTOPOB Ha
OpraHU3MbI, IIEPEHOCA BEIIECTB M IIOTOKAa DJHEPrUM B JKOCHCTEMaX,




AHTPONIOTEHHBIX  M3MEHEHH B  JKOCHCTEMAX CBOEM  MECTHOCTH,
KpYTrOBOPOTa BEIIECTB M OMOTCOXUMUYECKHX ITUKIIOB B Onocdepe

YMeHue npuMeHsTh MOJIy4eHHbIe 3HAHUA AJI OObSICHEHUS OMOJIOTHYECKUX
MPOIIECCOB W SIBJICHUM, JUIsl TPUHATUA TNPAKTUYECKUX pEHICHUH B
MOBCEIHEBHON JKM3HM B LEIIX oOecnedyeHus Oe30MacHOCTH CBOEro
3lI0pOBbSl U 3/I0pOBbS  OKPY’KAIOLIMX JIIOJEH, COOJIOJEHUS HOpM
IPAMOTHOI'O IOBEJIECHUSI B OKPYKAOLIEH NPUPOAHON Cpele; MOHUMAHHE
HEO0OXOIMMOCTH MCIIOIh30BAHMSI JOCTHKCHUI COBPEMEHHON OMOJIOTHH IS
palMOHAIBHOIO IPUPOAOIIOIB30BAHUS

YMeHue pemiars 3JeMeHTapHble OMOJIOTHYEeCKHE 3a/1a4H, COCTABIISATH CXEMBbI
repeHoca BEIIECTB U SHEPTUU B IKOCUCTEMaX (LI MUTaHUS)

10

YMeHue BBIOMHATH Ja0OpaTOpHbIE W MpPaKTUYECKHue paboThl, COOII0AATh
IpaBujia IpH padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYA0BAHHEM

YMeHue KpUTHYECKH OLIGHWBATh W HMHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTMYECKOTO COJIEP KaHMsl, BKIIOYAIOIIYIO TICEBJOHAYYHbIC 3HAHUS W3
paznuuHbiX ucTouHukoB (CMU, HayuyHO-IONyJNSipHBIE MaTepHAb);
paccMaTpuBaTh TIOOANBHBIE SKOJIOTUYECKHE IMPOOJIEMBbl COBPEMEHHOCTH,
(hopMUPOBATH 1O OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO

YMeHune co3gaBaTh COOCTBEHHBIE NHCBMEHHBIE W YCTHBIE COOOIICHUS,
0000mmas OGuoOIOrMYecKyt0 HH(POPMAIUI0 U3 HECKOJIbKHX HCTOYHUKOB,
IPaMOTHO UCTOJb30BaTh MOHATUHHBINA anmapaT OHOJIOTHH




Kon

1.1

1.2

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KITIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

buonorus xak Hayka

buomornss — wnHayka o kuBOM mpupone. Pomp Ouomornu B popMupoBaHUH
COBPEMEHHOW HayyHOH KapTHHbI MUpa. CucTemMa OMOJI0rMYeCKUX HayK

MeToapl TO3HAHUS JKMBOM MNpUPOAbl (HAOMIOAEHHE, HSKCIEPUMEHT, OIHCAaHHE,
M3MepeHne, KiiaccuuKaius, MOISTHPOBAHUE, CTATHCTHUYECKass 00paboTKa JaHHBIX)

JKuBBIe CCTEMBI U BX Oopranu3sanuysa

2.1

2.2

Kupbie cuctempl (OHocHCTEMBl) Kak NpeaAMeT u3yudeHus Ouonoruu. CBoicTBa
OMOCHCTEM M UX pazHooOpa3ue

YpoBHM OpraHu3aluud  OUMOCHUCTEM: MOJEKYJSPHO-TCHETUYECKUH, KIIETOYHBIH,
OpTraHU3MEHHBIH, MOIMYJISIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

3.1

3.2

3.3

XUMHYECKUM COCTaB U CTPOCHHUC KIICTKH

XUMHYECKUM COCTaB KIJICTKH. XUMHYECKHE OJICMCHTHI: MaKpO3JICMCHTHI,
MHKPO3JICMCHTEI. Boz[a W MUHCPAJIbHBIC BCUICCTBA. qDYHKIII/II/I BOAbI U MHUHCPAJIbHBIX
BCIICCTB B KIICTKC. HOI[,Z[CP)KEIHI/IG OCMOTHYECKOI'0 OajaHca

benku. CoctaB M crTpoeHue O€nKOB. AMHMHOKUCIOTBI — MOHOMEpPBI OEJIKOB.
HezameHnMble ¥ 3aMEHUMBbIE AMUHOKUCIOTH. AMMHOKMCIOTHBIM cocTaB. YpOBHU
CTPYKTYpbI O€JIKOBOM MOJIEKYIIbI (IIEpBUYHAs!, BTOPUYHAS, TPETUYHAS U YeTBEPTHUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenmkoB. bronornyeckue GyHKIMHA OEIKOB.
®depMmeHThl — Ononorudeckue karanuzaropbl. CTpoeHne GepMeHTa: akTUBHBINA LIEHTD,
cyOctpatHas cnenupuuHocts. Kopepmentel. Buramunbl. Otinnuus (epMeHTOB OT
HEOPraHUYECKHUX KaTalu3aTopoB

VYrneBoasl: MoOHOcaxapuiabl (TJroKo3a, pubo3a U Je30Kkcuprb03a), Anucaxapubl
(caxapo3a, JakTo3a) © TONMUCAaxXapuabl (Kpaxmaji, TJIUKOTeH, IEJUTI0JI03a).
buonorndeckne GyHKINHU YTIIIEBOJIOB.

Jlununel: Tpurnauuepuabl, crepounipl, (pochonunuasl. ['mapodunsHo-ruapodoOHbIE
cBoiicTBa. buonormueckune Qynkuuu naunuaoB. CpaBHEHHE YIJIEBOJIOB, OEIKOB WU
JIUTHAI0B KaK HCTOYHUKOB DHEPTUHU

3.4

Hyxnennoseie kucnorer: JIHK u PHK. Hykneornasl — MOHOMEpBI HYKJIEMHOBBIX
kuciaot. Crpoenne u pynkuuun JJHK. Crpoenue u pynkiuun PHK. AT®: ctpoenue u
byHKIIHI

3.5

3.6

3.7

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpU:. Metoast HU3YyUYCHHUS KIICTOK

Knerka kak 1memoctHas xwuBasg cucrema. OOmiye NpU3HAKK KIETOK: 3aMKHYTas
HapyxHas MmeMOpana, mojekynbl [IHK kak renernueckuii anmapar, cucTeMa CUHTE3a
Oemnka

Tunbl kneTok: sykapuoTHuyeckass W TNpokapuoTudeckas. OCOOEHHOCTH CTpPOEHUs
npokapuotuyeckol  kinetku.  Kierounas — crenka — Oaktepuii.  CtpoeHue
9YKapHUOTHYECKOM KieTkH. OCHOBHBIE OTJINYMS PACTUTEIBHOM, dKHUBOTHONH M IpHOHON
KIJIETKHU

3.8

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIUKC, UX (PYHKLHUU.
[TnazmaTtuyeckass MmemOpaHa, €€ cBoicTBa U (yHKuuU. [luTormasma u e€ opraHoumabl.
OnHomeMOpaHHBIE OpPraHOMIbI KIIETKU: 3HJomIa3Mmarudeckas cetb (OIIC), anmapar
l'onpmxu, sm3ocomel.  IlomyaBTOHOMHBIE OpraHOMJbl  KJIETKM: MHUTOXOHAPHH,
miactuabl.  IIpoucxokiaeHre  MUTOXOHIpUM M miactud. Buasl  miactui.




3.9

HememOpanHble OpraHouibl KICTKH: PHOOCOMBI, KJIETOYHBIM LEHTP, PECHHYKH,
KTyTUKH. DyHKIIMU OPraHOUA0B KIETKH. BKiroueHus

SAnpo — perynstopHblid 1eHTp kieTkd. CTpoeHue sapa: sjepHas 000J04Ka,
KapuoIlUIa3Ma, XpOMATHH, SAPBIILIKO. XpPOMOCOMBI

3.10

TpaHcnopT BEHIECTB B KIIETKE

X(I/ISHGI[CSITCJIBHOCTB KJIICTKH

4.1

4.2

43

OOmeHn BemecTB, WM MeTabOMU3M. AccUMWISIMA (TUIACTHYECKUH OOMEH) u
IUCCUMWIALMS  (9HEPreTHYecKuié OOMEH) — JBE CTOPOHBI EIMHOTO Ipolecca
Metabonu3ma. Tumbl oOMeHa BemIecTB: aBTOTPOQHBIA U TerepoTrpodHbli. Pomnb
(epMEeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHUU SHEPTUH B KIIETKE

dorocunate3. CetoBas u TeMHOBas ¢a3bl (orocuHTe3a. Peakmmu (oTocuHTe3a.
DddexktuBHOCTh (PoTOCcHHTE3a. 3HadYeHHWe (OTOCHMHTE3a IS JKU3HM Ha 3eMmiie.
Brnusiaue ycrmoBuiét  cpenbl Ha  (OTOCHMHTE3 W CIIOCOOBI  TMOBBIMICHUS — €TO
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHHTe3. XEMOCHHTE3UPYIOIIHe OaKTepru. 3HAUCHUE XEMOCHHTE3a JIsl )KU3HH Ha
3emiie

OHepreTudyeckuii oOMEeH B KieTke. PacmienseHue BelIecTB, BbIIEICHUE U
aKKyMYJIMPOBAaHHE SHEPTHH B KJETKE. DTalbl SHEPreTHYeckoro oomeHa. [ nmkonus.
bpoxenue u ero Buabl. KuciopogHoe OKucieHue, WM KIETOYHOE JbIXaHHE.
O PeKTUBHOCTD YIHEPTETHISCKOTO OOMEHa

4.4

4.5

5.1

Peaknum marpuunoro cunte3a. 'eHerndeckas mHpopmamus u JHK. Peammszanms
IeHEeTUYeCKO MH(OpMauuM B KIeTKe. ['eHeTHYeckuil KOoJX M €ero CBOMCTBA.
Tpanckpunuus — wmartpuunblii cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka.
KoaupoBanue amuHokucnot. Posib pubocom B 6uocunTese Oenka

Hexnerounsle ¢opmbl xu3Hu — BHpychl. Mcropus otkpsiTust Bupycos (/.M.
WBanoBckuii). OCOOEHHOCTHM  CTPOECHHUS U JKU3HENEATEIbHOCTH  BHPYCOB.
bakrepuodaru. bonesHu pacteHuii, )KUBOTHBIX U YE€JIOBEKA, BHI3bIBAEMbIE BUPYCAMHU.
Bupyc ummynoneduuura uenoseka (BUY) — Bo3oyaurens CIIM/a. [Ipodunaktuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUM

PasMmuOXeEHUE U WHIUBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

Krnerounslil nuki, Wi KU3HEHHBIA UK KiIeTku. MHTepdasza u muto3. [Ipoueccsl,
npoTekaromue B MHTepdasze. Perummkanus — peakuuss marpuyHoro cureza JIHK.
Ctpoenue xpoMocoM. XpPOMOCOMHBIM HabOp — KapuoTUN. JUIUIOUIHBIA |
rafmIouAHbIE  XpOMOCOMHBIE Habopbl. XpomaTuiel. LluTonoruyeckue OCHOBBI
Pa3MHOKEHHSI M HHIMBUIYaJIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenne kinetkn — muto3. Cragun muto3a. IIponecchl, mpoucxoasimue Ha pa3HbIX
CTaJMsIX MUTO3a. BMOJIOrHYeCcKnii CMBICT MUTO3a
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@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecrmojioe U TmosioBoe. Buasl Oecronoro
pPa3MHOXKEHHA: JIeJICHHME HAABOE, IIOYKOBAHHWE OJHO- M  MHOIOKJIETOUYHBIX,
CropooOpa3oBaHue, BEreTaTMBHOE pa3MHOXEHHe. VICKyCCTBEHHOE KJIOHHPOBAaHME
OpPraHMU3MOB, €r0 3HaYEHHE JUIsl CENEKLUN

[TonoBoe pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.
Meiio3. Cragun meio3a. [Ipouecchl, mpoucxoadiue Ha craausx menosa. [lopenenue
xpoMocoM B meio3e. Kpoccunrosep. buosjornuecknii cMbIC ¥ 3HaYEHUE Me03a

l'amerorenes — mporiecc 00pa3oBaHUs TOJOBBIX KIETOK y JKUBOTHBIX. [lomoBbie
JKeJle3bl: CEMCHHHUKH U STMIHUKH. OOpa3oBaHUEe W Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT
(cmepmaTo3ou, sifIieKiIeTka) — crepmaToreHe3 U ooreHe3. OCOOCHHOCTH CTPOCHHS
STMIIEKJIETOK | criepMaTo3oua0B. OrmiogorBopenue. [lapreHorenes




5.5

NunuBuayanpHOe pa3BuTHE (OHTOTCHE3). DMOPHOHABLHOE Pa3BUTHE (IMOPHOTEHE3).
Ortanbl AMOPUOHAILHOTO PA3BUTHUS y T[O3BOHOYHBIX JKUBOTHBIX: JIPOOJIEHHE,
racTpyJsanus, OPTraHOT€HES. [TocTamOpuoHanbHOE pa3BUTHE. Turnbl
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpsIMOe, HenmpsiMoe (JInYuHOYHOE). BiusiHue cpezbl
Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC YPOJICTBA.
Poct u pasButne pactenuil. OHTOreHe3 LIBETKOBOTO PACTEHHS: CTPOCHHUE CEMEHH,
CTaJNH Pa3BUTHUSA

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

6.1

6.2

IIpeamer m 3amaun reHetuku. Mcropus pasBUTHS T'€HETHKU. Bkiaa pocCHMHCKUX U
3apyOeKHBIX YUEHBIX B Pa3BUTHE T'€HETUKU. MeTOAbI TeéHEeTUKH (TMOPUI0I0I HUECKHH,
LUTOT€HETUYECKUM,  MOJIEKYJSIPHO-TeHEeTH4eCKUil).  OCHOBHBIE  T'€HETHYECKHE
noHATHL. [ eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKpelIMBaHUI

3aKOHOMEPHOCTH HACIICOBaHHMs IPH3HAKOB, YCTaHOBJEHHbIe I. MeHnaenem.
MoHorubpuaHOE CKpeIMBaHue. 3aKOH eANnHO00pa3us THOPUIOB IEPBOTO MOKOJICHHS.
[IpaBmwiio JOMHHHMpOBaHMS. 3aKOH pacCHICIUICHUS IPU3HAKOB. [ MIOTE3a YHMCTOTHI
rameT. [TosHOE ¥ HemOJHOE JTOMHUHUPOBAHUE.

JIuruOpuHOEe CKpelMBaHKME. 3aKOH HE3aBHCHMMOIO HACJICIOBAaHHUS IPHU3HAKOB.
[utoreHeTnyeckue OCHOBBI AUTUOPUAHOTO  CKpEIIMBaHUS. AHAIM3UPYIOIICE
CKpemuBanue. VICmonb30BaHne aHATU3UPYIOMIETO CKPEIIUBAHUS ISl ONpPEac/ICHHs
TEeHOTHIIa 0co0Hn

6.3

CuerieHHoe HacleqoBaHue mpu3zHakoB. Pabora T. Moprana 1o clemieHHOMY
HacJleJ0OBaHUI0 reHoB. HapylneHue crerieHus TeHOB B pe3yJsibTaTeé KPOCCHHIOBEpaA.
XpOoMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHUecKre KapThl.

I'enernka mnona. XpOMOCOMHOE oOIpezesieHue 1osa. AyTOCOMBI U IOJIOBBIE
XpoOMOCOMBL. ['OoMorameTHble H TreTeporameTHble opraHnu3mbl. HacnenoBanue
MIPU3HAKOB, CIIETUICHHBIX C IMTOJIOM

6.4

N3menunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJEACTBEHHAs W HACJIEICTBEHHas. Poub
cpeabl B HEHACNEJCTBEHHOM H3MEHUMBOCTU. XapaKTEPUCTHKA MOJU(UKAIIMOHHON
W3MEHYMBOCTH. BapuanMOHHBIA psi W BapuanuoHHas KpuBasd. Hopma peakunu
npu3Haka. KoiauuecTBEHHbIE M KAayeCTBEHHBIE INPU3HAKM M UX HOPMA PEaKIMH.
CaoiicTBa MOIU(PUKAIIMOHHON H3MEHUYNBOCTH

6.5

HacnencrBennast, WM TE€HOTHUIIMYECKAas, HM3MEHYMBOCThL. KoMOMHaTHBHas
W3MEHUYUBOCTh. Mei03 U MOJ0BOM MPOIECC — OCHOBA KOMOWHATUBHOM U3MEHUNBOCTH.
MyTtanmonHasi u3MeH4YMBOCTh. Kiaccudukamuss MyTaluii: T€HHbIE XPOMOCOMHBIE,
reHoMHble. YacToTa W TpHUMHBI MyTauuid. MyrtareHHble (akTopbl. 3aKoH
FOMOJIOTHYECKUX PSIIOB B HAacleACTBEHHOM n3MeHnunBoctu H.M. BaBuiioBa

6.6

7.1

I'enetnka uvenoBeka. Kapuorun denmoBeka. OCHOBHBIE METOJIBI T€HETHKHM UYEJIOBEKA:
reHeaIOTUYeCKU, OJIM3HEIIOBBIA, IIUTOT€HEeTHYECKHI, OMOXMMHUYCCKUA,
MOJIEKYJISIpHO-TeHeTHUecKui. COBPEMEHHOE OIpeIesIeHne TeHOTHTIA: TIOJTHOTEHOMHOE
CEKBEHUPOBAHUE, TE€HOTUIHMPOBAaHHWE, B TOM uyuciae ¢ nomomibio III[P-ananu3a.
HacnencrBennbsle  3a0ojieBaHMs  YeJIOBEKAa: Te€HHBIE OOJIe3HH, OO0Je3HH C
HACJIEJICTBEHHOM MPEeAPaCIONOKEHHOCThIO, XPOMOCOMHEIE O0sie3Hu. ComaTuueckue u
reHepaTuBHBIE MyTanuu. [IpuHOHMIBI 370poBOro oOpa3za >KWU3HHU, JUATHOCTHKH,
npopUIaKTUKM ¥ JICYEHHS TEeHETUYeCKUX Ooje3Hell. Meanko-reHeTHYecKoe
KOHCYJIbTUPOBaHHE. 3HAYCHHE MEIUIIMHCKOM TEHETUKU B TPEIOTBPAIICHUH W
JICYCHUH T€HETHYCCKHUX 3a00JIeBaHUM YelIOBEeKa

CCJ’ICKHI/ISI OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOT MU

Cenexuusi Kak Hayka M Ipolecc. 3apoKJIeHUE CEJIeKIUU U JOMECTUKAlUs. YUYeHue
H.W. BaBmiioBa o meHTpax IPOUCXO0XKIACHUS M MHOTOOOpa3usl KyJIbTypHBIX PACTCHHI.




LleHTpBI MPOUCXOKAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpojia, TaMM

7.2

7.3

CoBpeMeHHBIE METOJBI CeNEeKIMUA. MacCOBBIH W HMHIUBUAYAIbHBIA OTOOPHI B
CCJICKIIMM pacTeHUHM U KUBOTHBIX. OILIEHKa JKCTepbepa. bIM3KOpPOACTBEHHOE
ckpeuBanue — UHOpumuHr. Ywcras nuHHS. CKpelmMBaHUE YHUCTHIX JIMHHM.
I'erepo3uc, niau rubpugnas cuia. HepoicTBeHHOe CKpelMBaHWE — ayTOPUIMHT.
Otnanénnas ruOpumuzanust U e€ ycrnexu. McKycCTBeHHBIM MyTareHe3 M HOJy4eHHe
MOJIMILIIONJOB. JIOCTHKEHMSI CEIEKIIMU PACTEHUH, d)KUBOTHBIX 1 MUKPOOPIraHU3MOB

buorexHonorus kKak oTpacib MPOU3BOACTBA. ['€HHAs MH)KEHEpHs. OTalbl CO3JIaHUA
pexomOunantHoW JIHK wu TtpancrenHbix opranu3moB. KiierouHass HWHXKEHEpHS.
Kierounsle KynbTypbl. MUKpPOKIIOHAJIIBHOE pa3MHOKEHHE pacTeHuil. KinoHupoBaHnue
BBICOKOIIPOJYKTUBHBIX ~CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHE WU
sTryeckue mpobdsaemsl. 'MO — reHeTnyecku MOIU(PHUIIMPOBAHHBIE OPTaHU3MbI

Kon

1.1

1.2

11 KIIACC

IIpoBepsieMblii 3JIeMEHT COIePKAHUS
DBOIIOMOHHAS ONOIOT U

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHUH.

CunerenbcTBa 3BOIONUU. [laneoHTONOrMYECKHE: MOCIEI0BATEIbHOCTh MOSBICHUS
BUJIOB B TTAJICOHTOJIOTUYECKOMN JICTOIHMCH, TIepeXoqHbIe GopMbl. bruoreorpadudeckue:
CXOACTBO M paznuuue ¢ayH U (HJIOp MAaTEPUKOB M OCTPOBOB. DMOPHOIOTUYECKUE:
CXOACTBA W pa3jinyuia 3M6pI/IOHOB Pa3HbBIX BHUIOB ITO3BOHOYHBIX. CpaBHI/ITeJII)HO-
AHATOMHYECKHUE: TOMOJIOTHYHBIC, aHATIOTUYHBIC, PYJAMMEHTAPHBIC OPraHbl, AaTABU3MBI.
MoutekyIsipHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHM3MOB  HACJCICTBCHHOCTH H
OCHOBHBIX METa0OJMYECKUX MyTEH Y BCEX OPTaHU3MOB

OpomononHass Teopus Y. JlapBuna. [lpeanochliku BO3HUKHOBEHHS JAAPBHUHU3MA.
JIBroKylye cuiibl 3BONIONUHM BUJOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHUE MpU
OTPAaHMUYEHHOCTH  PECypcoB, HeomlpeneiaéHHas  HM3MEHYMBOCTh, Oopbba  3a
CYyIIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckass Tteopust oBomouuun (CTD) U OCHOBHblE €€  IOJIOKEHHS.
Muxkpoaontonus. [Tonynsanus kak eIMHUIA BUA U 3BOJIIOLUN

JBmxymue cuiibl ((hakTopbl) HBOIIOLMH BUIOB B IpUpojie. MyTallMOHHBIN Iporece U
KOMOMHATHBHAsI U3MEHUUBOCTb. [lonmysinonHble BOJIHBI U Apeiid reHoB. M3onauus u
murpauus. EctecTBeHHBI 0TOOp — Hampapistonmidi (Gakrop 3Boironuu. PopMel
€CTECTBEHHOI'0 0TOOpA.

[TpucnocoOneHHOCTh  OPraHU3MOB  Kak  pe3ysabTaT  sBoiouuu.  [Ipumepsr
PUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(}o3bl ¥ HANOAJANTAIUH.

Bun u Bunoo6pazoBanue. Kpurtepuu Buzma. OcHOBHBIE (OPMBI BHI000pa30BaHMS:
reorpaduueckoe, 3K0JI0rH4ecKoe

1.5

Maxkposomorus. @opmsl 3BosoLNN: (huneTHYecKas, TUBEpreHTHas, KOHBEpreHTHas,
napaensHas. HeoOpatumocTs 3BOMIOIMN

BO3HUKHOBEHME M pa3BUTHE )KU3HU Ha 3eMile

2.1

JloHayuHble NpPENCTaBICHHS O 3apOXACHUM KU3HW. HaydHble Tumoresbl
BO3HUKHOBEHUS KU3HU Ha 3emiie: abMoreHe3 u NaHcrnepMus. XUMHUYECKasi 3BOJIOIHA.
OKCIIEpUMEHTAIBHOE MOATBEPKIACHUE XUMHUYECKOW 3BOONMH. HavanbHble 3Tamnsl
6uonornyeckoit sBomoruu. I'unoreza PHK-mupa. [lepBble KIETKH U UX HBOJIOLHSL.
PopMHUPOBAaHNE OCHOBHBIX I'PYIIII KUBBIX OPraHU3MOB

2.2

PasButne >xm3um Ha 3emse 1o 9spaM W mepuoaaMm. Karapxeil. Apxeiickas u
npoTepo3oiickass 9pel. [laneosoiickas 2pa u €€ TmepHOAbl: KEeMOPUHCKHIA,
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OpIOBUKCKHUH,  CWIYPUUCKHMM,  JCBOHCKHN, KaMEHHOYTOJbHBIM,  IEPMCKHM.
Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBbIN, IOPCKUIA, MEJIOBOM.

Kaiino3oiickas spa U €€ mepuoJbl: NaJ€Or€HOBbI, HEOTC€HOBBIN, aHTPOIIOIE€HOBBIN.
XapakTepucTrKa KJIMMAaTa U T€0JOTHYECKUX MporeccoB. OCHOBHBIE 3TAIbl 3BOJIIOLMH
pPacTUTENFHOTO M JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUdl U IKHUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHKUE IPYIII KUBBIX OPraHU3MOB

CucremMa  OpPraHMYeCKOro MHpa KaKk  OTpa)keHHe HBOMOLMH. OCHOBHBIE
CHUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB
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2.5

OBOJIIOIMST  YeJIOBEeKa. AHTPOMOJIOTHS Kak Hayka. Pa3Butue mnpeacTaBieHHil o
MIPOUCXOXKICHUHN YeloBeKa. MeTobl u3ydeHus antpororene3a. CxoncTsa U pa3innyus
YeJIoBeKa U JKMBOTHBIX. CHCTEMaTHUYECKOE MOJIOKEHUE YETIOBEKA.

JBuxyume cuibl (aktopbl) aHTponoreHe3a. HacriencTtBeHHas H3MEHUYHMBOCTh H
ecTecTBeHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KU3HU, U3TOTOBJIICHUE OPYIUN TpyAa,
MBIIIICHHUE, PEYb

OcHOBHBIE CTaAMM U BETBU JBOJIIOLUM YEJIOBEKA: aBCTPAIIONUTEKH, YEI0BEK yMEIbIH,
Yenosek npamoxonsimui, Yenosek HeaHaepTalbekui, Yenosek pasymuslid. Haxonku
HCKOIIaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHMs, 00JacTh paclpoCTpaHeHHs, 00bEM
rOJIOBHOI'O MO3ra, 00pa3 *HU3HU, OpYyIus

2.6

Yenoeueckue packl. OCHOBHBbIE OOJIBIIME pachl: €BpONEOUAHas (eBpasuiickas),
HEerpo-aBCTpaJION/IHas (SKBaTOpHallbHAsl), MOHIOJIOMIHAs (A3MAaTCKO-aMEPUKAHCKas).
YepTbl MPHUCIIOCOOICHHOCTH TNPEACTABUTENEH 4YeloBEYECKMX pac K  YCIOBHSM
cymecTBoBaHus. EnuHCTBO yenosedeckux pac. Kpuruka pacusma

Opranu3Mbl U OKpy>Karolas cpeaa

3.1

Okojorusi Kak Hayka. 3aJauyd W pas3felibl 3KOoJoruu. MeToapl 3KOIOrMYecKHUX
UCCIIEIOBAaHUM. DKoIOTHYeckoe MupoBo33peHue. Cpenpl 0OMTaHUS OPraHU3MOB:
BOJ[HAsI, HA3€MHO-BO3IyIIIHAs], TOYBEHHAsI, BHYTPHOPTaHU3MEHHAs

3.2

DKOJIOTHYECKHE (haxTophI. Knaccudukanus IKOJIOTUYECKUX (hakTOpoB:
abuoTuyeckue, OMOTHYECKHE U aHTpornoreHHbIe. [leiicTBre aKoNIornYecKux (HakTopoB
Ha OPTaHU3MBI
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AbGuotnueckue (akTopbl: CBET, TeMIepaTypa, BIAXHOCTb. DOTONepuoan3M.
[TpucnocoOeHns OpraHu3MoB K JIEHCTBHIO a0MOTHYECKUX (pakTopoB. buonornueckue
PUTMBI

3.4

3.5

buotnueckue ¢akroppl. Buasl OHOTHMUECKMX B3aMMOJCHCTBHI: KOHKYpPEHLHUS,
XMIIHUYECTBO,  MapasuTU3M, MyTyalu3M, KOMMEHCAIu3M (HaxJeOHHYecTBO,
KBapTHUPAHTCTBO), aMEHCAJIN3M, HEUTpAIU3M. 3HaueHue OMOTHYECKUX
B3aMMOJICHCTBUH AJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX
OKOJIOTMYECKUE XaPAKTEPUCTUKHA MNOMyIsuuu. OCHOBHBIE ITOKA3aTENM MOIYJISLUN:
YHUCJIEHHOCTh, IUIOTHOCTb, pOYKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MHUIPALHUS.
JInHaMKKa YMCIIEHHOCTH NOMYJISILNUN U €€ PEeTyIIsIus

Coo0111ecTBa ¥ DKOIOTHUECKHE CUCTEMBI

4.2

CooOmiectBo  opranu3smMoB — OuoneHo3. CrTpykTypel OHoOLleHO3a: BUAOBas,
pOCTpaHCTBEHHas, Tpoduueckas (nmumesas). Bunsl-nomuHanTel. CBs3u B OMOIIEHO3€

DKonorudeckre cUcTembl (IKocuctembl). [loHaTre 006 sKocucTeMe U OHMOTEOIeHO3E.
OYHKIMOHATIbHBIE ~ KOMIIOHEHTBI ~ SKOCHUCTEMBI:  IMPOJIYLEHTbI,  KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BemiecTB M NMOTOK 3HEPruM B 3KocucteMe. Tpoduueckue
(nmuieBbie) ypoBHH 3KocucTembl. [IumieBbie nenu u cetd. OCHOBHBIE IMOKa3aTean
HKOCHUCTEMBbI: OmomMacca, MNPOAYKUHUSA. OKOJOTHUECKUE TMHUPAMUIBL MPOTYKIHH,
YHCIIEHHOCTH, Ouomacchl. CBOICTBa SKOCHUCTEM: YCTOWYMBOCTb, CaMOPETYJISLIHS,




passutue. Cykueccus

4.3
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4.5

[Ipupoanbie 3KoCHUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBONHOIO WIH
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTPOINOT€HHBIE YKOCUCTEMBI. ATPO3IKOCUCTEMBL. YpOosKkocucTeMbl. bruonoruueckoe
U XO35IIICTBEHHOE 3HAUE€HUE arpO3KOCUCTEM M YPOOIKOCUCTEM.

buopasnooOpaszue  kak  Qaxkrop  ycroiumBocTH  3kocucteM.  CoxpaHeHue
OMOJIOrMYEeCcKOro pa3HooOpa3us Ha 3emiie

Yuenue B.U. Bepuanckoro o 6uochepe. ['panuiipl, coctaB u CTpykTypa Ouochepsl.
XKusoe BemectBo u ero ¢ynkmun. OcoOeHHOCTH OHOCheEpbl Kak TI100AIbHOM
9KOCHCTeMBbI. Jl[MHaAMHueckoe paBHOBecMe U oOpaTHas CBs3b B Ouocdepe.
KpyroBopoTsl BemiecTB M OMOr€OXMMHUYECKUE LUKIIBI AIEMEHTOB (yriepoja, a3ora).
3oHanbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIITH

YenoBeuectBo B Oumocdepe 3emun. AHTPONOreHHBIE HU3MEHEHHsT B Ouocdepe.
I'moGanbHBIE YKOJTIOTHYECKUE TPOOIIEMBI.

OcHoBa paloHaIbHOIO YNPaBICHHs MPUPOAHBIMU PECYpCaMH U UX HCIOJIb30BaHUE.
Joctuxenust OMOJIOTUU U OXpaHa IPUPOIbI




TOUKA \' POCTA
' Ilepeyenns 00opynoBaHMs, CPEeACTB O0OyUeHUsS U

BOCIIMTAHUA LEHTPA 06p330BaHI/Iﬂ eCTeCTBeHHOHaquOﬁ 14
TEXHOJOTNI€eCKOn HanmpaBJE€HHOCTH «Touka PocCcTa»

Ne HaumeHoBaHme Kpatkue npumepHble TeEXHUYECKHE XaPAKTEPUCTUKHI
000py10BaHUs
1 | Hudposas OObecneunBaeT BHINIOJIHEHUE JIA0OPAaTOPHBIX pabOT Ha
naboparop ypoOKax 1o OMOJIOTUU B OCHOBHOM IIKOJIE U MPOEKTHO-
UATIO HCCIIEA0BATENbCKON AEATEIbHOCTH yUalllUXC .
ouonorun Kommnexrarus:
(yueHnuec - becipoBo1HOM MYyNBTUAATUMK 110 OMOJIOTHH C 5-10
Kasi) BCTPOCHHBIMU JATUYUKAMH:
- JlaTumk BiiaxxHOCTH ¢ AuanazoHoM udMepenus 0...100%
- JlaTuyuk OCBEIIEHHOCTH C TMaa30HOM U3MEPEHUS HE YKe
gem oT 0 1o 1800001k
- Hatuuk pH ¢ quanazonom n3mepeHus He yxe uem ot 0 10
14 pH
- JlaTuuk TemMmneparypsl ¢ 1Mana3oHOM U3MEPEHUS HE YKe
gyeMm oT- 20 1o +140 C
- JlaTyuK TEMIIEpaTypbl OKPYKAFOIIEH CPEBI C
JIMara3oHoM u3MepeHus He yxe yem o1-2010+40C
2 | Muxkpockon Tun MUKpOCKOIa: OMOJOTHYECKUN
1 poBOi Hacaaka Mukpockona: MOHOKYJISIpHas

Hasnauenue: 1abopaToOpHBIH.

MeTox ucciieJOBaHNA: CBETIIOE I10JIE
MaTtepuan ONTHUKH: ONTUYECKOE CTEKIIO
'YBennueHrne MUKpockona,kpar:64—1280
Oxynsipei: WF16x
O0bexTHBBI:4X,10X,40xs(OANPY)KUHEHHBII)
PeBosibBepHast rojIoBKa: Ha 3 00bEKTHBA
TUn NOACBETKU: 3€pKaJIO WIH CBETOAMOL




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA

1.YueOHUKM:

o [laceunuk B.B., Kamenckuit A.A., Py6moB A.M. u nap. /Ilom pen.
[Taceunuka BB buonorus.10 kmacc. ba3oBwiii  ypoBeHb- M.:
IIpocsemenue, 2023.

o [laceunuk B.B., Kamenckuit A.A., Py6moB A.M. u nap. /Tlom pen.
[Taceunuka BB buonorus.11  kmacc. ba3oBwiii  ypoBeHb- M.:
IIpoceenienue, 2023.

2. Meronnueckue pexkomeHmauuu 10 - 11 k. Ilaceunuk, B. B. buonorus.
Opranuzanus UHIMBUIYaIbHO-TPYIIIOBOM JEATEILHOCTH Ha ypOoKaX OUOJIOTHUU
10—11 xnaccel: Meroauueckue pekomennauuu / B. B. I[laceunuk. — M. :
Poccuiickuii yuebnuk, 2024. — 423 c.

3. MynbTUMEANIHBINA TPOEKTOP, IKPaH, HOYTOYK, MyJIbTUMEAUITHBIE TOCOOUS.

4. https://edu.gov.ru/ — caittr MunmnpocsenieHus: PO.

5. https://edsoo.ru/ — Caitt «Equnoe conepskanue 001ero ooOpa3oBaHus.

6. http://samregion.edu.ru — callT MwuHUCTEpcTBa 00pa30oBaHUS M HAYKH

Camapckoii 06s1acTu.

7. http://obrnadzor.gov.ru/ — ®enepanpHas ciyx0a 1o Ham3opy B cdepe

0o0pa3oBaHUs U HAYKH.

8. www.fipi.ru— @eaepanbHbIi HMHCTUTYT TEAArOTMYECKUX W3MEpPEHUN
(OUIIN).

9. https://edsoo.ru/constructor/ — KoHCTpyKkTOp pabouux mporpaMm.

10. http://www.prosv.ru — calT uznarenbctBa «lIpocsemieHue.
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