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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpammsbl M0 OMOJOTUU TEOPETUYECKYIO OCHOBY MAJIS
ompeeNeHus] MOAX0I0B K (POPMUPOBAHUIO COJEPKaHUS y4eOHOro IpeameTa
«buonorus» cocraBwiM: KoHUentyanbHble mnojoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH L€JeH, COAepXaHUs, pe3yJbTaToB OOydYeHUs W
TpeOOBaHMI K YPOBHIO TMOATOTOBKH BBITYCKHUKOB, MOJOXEHHUS 00 OO0ImHUX
HeNAX U NPUHLHUIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpemnero oo6Omero oOpasoBaHusi B Poccuiickoit denmeparuu, a Takke
MOJIOKEHUS O crienu(prke OMoIoruu, e€ 3HaUeHUU B TO3HAHHUH >KUBOM MPUPOIBI
U o0ecneuyeHur CYIIECTBOBaHMS ueloBeYecKoro obmiectBa. (CoriacHo
HA3BaHHBIM TOJOXEHHUSIM, ONpPEIEICHbl OCHOBHBbIE (DYHKIMU MPOTPAMMBI IO
OHo0ruy U €€ CTpyKTypa.

[Iporpamma mo Owosioruu JA€T MPEACTABICHHE O LENsIX, 00 oOmen
cTpaTeruu OOy4YeHHs, BOCIUTAHUS U DPAa3BUTHS OOYy4YaIOIIUXCS CpPEACTBAMHU
yuebHoro mnpenmera «buomorus», omnpenenser o0sA3aTeNbHOE MPEIMETHOE
COJIep’)KaHUe, €ro CTPYKTypy, paclpeaeiecHHe TOo pasleinaM MU Temaw,
PEKOMEHIyeMYI0 TIOCTIEI0BAaTEIbHOCTh H3YYEHHS Y4YEOHOro Marepuaia ¢
y4€TOM  MEXIPEIMETHBIX UM  BHYTPUIIPEAMETHBIX  CBSI3€H,  JIOTHKHU
00pa3oBaTEIBLHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYaIOIMIUXCS.

B mporpamme mo OHONOTMHM TakKe YYMUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JTMYHOCTHBIM, METANpEAMETHBIM U TMPEAMETHBIM pe3yJbTaTam
oOydeHuss B (OPMHUPOBAHUU OCHOBHBIX BHJOB y4e€OHO-NTO3HABATEIBHOMN
JeSITeIbHOCTH/Y4eOHBIX JEUCTBUN OOYYalOUIMXCs MO OCBOEHUIO COIECpKaHUS
OHMOJIOrMYeCcKOro 00pa30BaHMUA.

B mporpamme mo Oumomormm (1011 kmaccel, 0a30BbIii  yPOBEHD)
pealin30BaH TMPUHIUI MPEEMCTBEHHOCTH B H3Y4YeHHH Ouonoruu, Ojaromaps
yeMy B HEHl MpOCMAaTPUBAETCs HANpPaBICHHOCTh HA pa3BUTHUE 3HAHUM,
CBSA3aHHBIX C (OPMUPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
[EHHOCTHBIX  OpPUEHTALMWA  JMYHOCTH,  DKOJOTUYECKOTO  MBIILUICHUS,
NPEICTaBICHUN O 3J0pOBOM 00pa3e KU3HH M OEpeKHBIM OTHOIICHHEM K
OKpyXawued npupoaHor cpege. I[lostomy Hapsgy ¢ U3y4YEHUEM
0011e0MOIOTUYECKUX TEOpUH, a TaKKe 3HAHUNA O CTPOCHUHU HKHUBBIX CHCTEM
pa3HOro paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HHUX MPOLECCOB B
nporpaMmMe Mo OHOJIOTHMH YJIEI€HO BHUMAHHUE HCIOIb30BAHUIO MOTYyYEHHBIX
3HAHUU B TOBCEIHEBHOM JKU3HU ISl PEIICHUS TPUKIAIHBIX 3a7a4, B TOM YHCIIE:
npoUIaKTUKA  HACIEACTBEHHBIX  3a00JIeBaHUN  4YENOBEKa,  MEIUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBAHMUS, 000CHOBaHUS HKOJIOTUYECKU
1€JIeCO00Pa3HOr0 TOBENEHUSI B OKpYXAlollel NpHUpOIHON cpele, aHanusa
BIIMSIHUS XO3SMCTBEHHON ACSITENbHOCTH YENIOBEKa Ha COCTOSIHUE MPUPOIHBIX U
UCKYCCTBEHHBIX ~ DKOCHCTEM. YCWIEHHE BHHMMAaHHA K  [PHUKIAJHOM
HampaBleHHOCTH  ydeOHoro  mpeamera  «buojorusy»  MpPOAUKTOBAHO
HEOOXOIMMOCTBIO 00€CTIeUeHHS YCIOBHM ISl PELICHHs] OJJHOW U3 aKTyaJbHBIX
3aa4 [IKOJIBHOTO OHOJIOrMYECKOTO 00pa30BaHUsA, KOTOpas MpeArnoiaraet
dopMupoBaHue y 00ydJaroumxcs COCOOHOCTH aJanTHUPOBAThCS K M3MEHEHUSIM
JMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpeaHero oOImero o0pa3oBaHUsS 3aHUMAET BaKHOE
mecTto. OHa obecreunBaeT (GOpMUPOBAHUE y OOYUaAIOIIUXCS MPEIACTABICHUHN O
HAay4YHOH KapTHHE MUpA, pacluupsieT u 0000IaeT 3HaHUs O )KUBOW MpUpPoJIE, €€
OTJIMYUTEIBHBIX MPHU3HAKAX — YPOBHEBOW OpPraHMU3AlMHM M 3BOJIIOLHH, CO3AET
yCIOBUSL JJIsi: TO3HAHWS 3aKOHOB JKMBOM  MpUPOABI, (OPMHUPOBAHUS



(YHKIIMOHATBHOW TPaMOTHOCTH, HABBIKOB 3JJ0POBOTO M 0€30macHOro obpasa
KU3HHU, HKOJOTMYECKOr0 MBIIUICHHS,, LEHHOCTHOIO OTHOIIEHHS K YKUBOH
IPUPOJAE U YEIOBEKY.

Bonpmioe  3HaueHwe  OMOJIOTMST  MMEET  TaKXkKe Ui PEIICHHS
BOCIIUTATENbHBIX M PA3BUBAIOLIMX 33Ja4 CpPEeAHEro oOmero ooOpa3oBaHMS,
couuanu3anuu oodydarommxcs. WM3ydenue OHONIOTHMM 00ECIEUHBAET YCIOBHS
TUIS dbopMupoBaHus WHTEJIEKTY AJIbHBIX, KOMMYHUKALIMOHHBIX U
UH(OPMAIIMOHHBIX  HABBIKOB, 3CTETUYECKOM  KYJbTYpbl, CIOCOOCTBYET
UHTErpalnyd OMOJIOTMYECKUX 3HAHUU C MPEJCTaBICHUSAMU U3 JAPYTHX y4eOHBIX
OpeaIMETOB, B YacTHOCTH, (U3MKH, XuUMUU U reorpaduu. Ha3BaHHbIE
MOJIOKEHUSI O TpeaHa3HaueHuu y4yeOHoro npeamera «buomorus» coctaBuiu
OCHOBY [UIsl OINpPENENIECHHS] MOJAXOJ0B K OTOOpY M CTPYKTYPUPOBAHHIO €rO
coJiepKaHusl, MPEJCTABIEHHOTO B MPOTrpaMMe 10 OUOJIOTHH.

OT160p conepxanusi yueOHoro nmpenmera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIUN KyJIbTYpOCOOOPAa3HOTO MOJXOAA, B COOTBETCTBUHU C
KOTOPBIM OOy4aromuecs: AOJKHBI OCBOUTh 3HAHMS U YMEHHMsS, 3HaAYUMbIC IJIs
dbopmupoBaHus 0O KyIbTYPBI, OMPEICIAIONINE aJCKBATHOE IOBEICHUE
YesloBeKa B OKpYXKarolle MpupoaHOi cpeie, BOCTpeOOBaHHBIE B TOBCETHEBHOMN
KU3HHA U TIPAKTUIECKON nesaTeabHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHHMA
3aHUMAIOT  3JIEMEHTBl  COAEPKAaHUSA, KOTOpbIE CIYy’KaT OCHOBOM  JUIs
dbopMHUpOBaHUS TPEACTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHE MHUpPAa W LEHHOCTHBIX OPHEHTALUSAX JUYHOCTH, CHOCOOCTBYIOLIUX
TYMaHHM3alUU OMOJIOTHYECKOro 00pa3oBaHusl.

CTpykTypupoBaHHe COAEpKaHHUS y4eOHOTrO Marepuaia B MPOrpaMMe 0
OMOJIOTMH OCYIIECTBICHO C Y4YE€TOM MPHOPUTETHOTO 3HAYCHHs] 3HAHUK 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHU3aLNH
U B3BOJIOUMUA. B COOTBETCTBUMM € 3THUM B CTPYKType YYEOHOro mpeaMeTra
«buonorusy BbIIEIEHBI CIEIYIOUIUE COAEpKATENbHbIE TUHUU: «bHonorus kak
Hayka. MeTopl HayqHOro Mo3HaHus», «KieTka kak Onosoruyeckas CUCTeMa,
«Opranusm kak Owosiornueckas cucremay, «CucreMa U MHOrooopasue
OpraHUYEeCKOr0 Mupa», «IBOJIOLUUSA KUBOH NPHUPOABD», «IKOCUCTEMBI U
IPUCYLIME UM 3aKOHOMEPHOCTH.

Lenp nzydyenust yue6Horo mpenmera «buonorus» nHa 6a3oBOoM ypoBHE —
OBJIaJIcHHE OOYyYaloIIMMHCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHAIbHON
OpraHu3allid >KMBBIX CHCTEM pPA3HOTO paHra W MpUOOpETEHHWE YMEHUU
VCIIOJIB30BaTh 3TU 3HAHUS JJIs TPAMOTHBIX JEHCTBUN B OTHOLIEHWH OOBEKTOB
KUBOU MPHUPOABI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JloctwkeHne uenu u3ydeHus yudeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CTIEUMBACTCS PEIICHUEM CIIEIYIOIINX 3a/au:

OCBOCHHME O0YYAIOIMMHUCS CHUCTEMBl 3HAaHUW O OHMOJIOTMYECKUX TEOPHSX,
YUYECHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTE3aX, IPABUJIAX, CIYKAIUX
OCHOBOM 117151 (pOpMUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYUYHON KapTUHE
MUpa, O METOJAX HAYYHOrO I[IO3HAHMS, CTPOEHUH, MHOroo0Opasuu H
OCOOEHHOCTSIX JKMBBIX CHUCTEM PA3HOTO YPOBHS OPraHHU3alliH, BbIIAIOIIMXCSA
OTKPBITUSAX U COBPEMEHHBIX HCCIIEOBAHUSAX B OMOJIOTHH;

¢dopMupoBaHre y o0ydaroluxcsi MO3HABATENbHBIX, HHTEIICKTYaIbHBIX U
TBOPUYECKUX CIOCOOHOCTEM B IMPOLIECCE aHAIM3a JAHHBIX O IMYTAX Pa3BUTHS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, MJIEW M MOAXOAOB K M3YUYEHMIO JKHUBBIX CHCTEM
Pa3HOI0 YPOBHS OPraHU3aLUN;

CTaHOBJICHHE Yy OOydJarommxcsi oOmel KylnbTypbl, (QYHKIMOHAIbHON
IPAaMOTHOCTH, pPAa3BUTHE€ YMEHHMH OOBSACHATH M  OLICHUBATh  SIBICHUS



OKPY’KaIOIIEro MHUpa >KMBOW MPHUPOABI HAa OCHOBAaHWUU 3HAHUM W OIBITA,
MOJIYYEHHBIX PU U3YYEHUU OUOJIOTUY;

¢opMupoBaHrue y OOydaroOUUXCS YMEHHMH WILTIOCTPUPOBATh 3HAUCHUE
OMOJOTMYECKUX 3HAHUM B NMPAKTHUECKOW AESITENBHOCTH YEJIOBEKA, PAa3BUTHUU
COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHil;

BOCIHTaHUE YOSKIEHHOCTH B BOBMOKHOCTH MO3HAHUS YEIOBEKOM >KHBOM
OPUPOJIbI, HEOOXOAMMOCTH OEpEeKHOr0 OTHOLICHHS K HEW, COOMI0aeHUs
THUYECKUX HOPM NP MPOBEACHUN OMOJIOTHYECKUX MCCIIEIOBAHUI;

OCO3HaHUE IIEHHOCTH OMOJOTWYECKUX 3HAHUU MJIsl TOBBIIMICHUS YpPOBHS
IKOJIOTUYECKOU KYJIbTYPHI, A1 (GOPMUPOBAHUS HAYUYHOTO MUPOBO33PECHHS,;

IPUMEHEHUE NPUOOPETEHHBIX 3HAHUM M YMEHHMI B MOBCEIHEBHOMN XKU3HU
JUISL OLIEHKH TTOCJIEACTBUN CBOEU JIESITEILHOCTH M0 OTHOLIECHUIO K OKPYIKAIOIIEH
cpene, COOCTBEHHOMY 3/JI0POBBIO, OOOCHOBaHME U COOJIOJEHHUE Mep
npoduakTHKK 3a00I€BaHUT.

B cucreme cpennero oOmero obpazoBanus «buonorus», mzyyaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI 005S3aTEIbHBIM YUEOHBIM MPEIMETOM, BXOSIIUM B
cocTaB MpeaMeTHOM 061acTi « EcTecTBeHHO-HAYUHbBIE TTPEMETHD.

Jlnst w3ydenumst Owojorud Ha 0a30BOM ypOBHE CpEIHETO 00Imero
oOpazoBaHust oTBoauTCs 68 yacos: B 10 knacce — 34 yaca (1 yac B Henenio), B
11 xnacce — 34 yaca (1 gyac B HezeNIO).



COJEP XAHME OBYYEHUA
10 KITIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMH
U JIPYTUMHU €CTECTBEHHBIMH HayKamu, Quiocoduend, 3TUKOW, 3CTETUKOH H
npaBoM. Ponb Ouonoruu B (pOpMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHUHBI
mupa. Crucrema OHOIOrMYECKUX HAYK.

MeToapl TO3HaHHWS JKUBOM MpHUPOAbI (HAONMIOEHUE, SKCIEPUMEHT,
OMHCaHue, HU3MEpeHHe, KiIacCupuKalus, MOJAEIHUPOBAHUE, CTATUCTHYECKAs
00paboTKa TaHHBIX).

JdemoncTpanuu:

IToprpersr: Y. Hapsun, I'. Mennens, H. K. Konpnos, Ix. Yorcon n @.
Kpuxk.

Tabmuupl 1 cxeMbl: «MeTOobl TO3HAHMS JKUBOU IPUPOIBD.

JlabopaTtopHble U npakTHYecKHe padoThI:

[Ipaktrnueckass padora Ne 1. «Mcnonb3oBaHHE pa3IuYHBIX METOJOB IMPHU
W3YYCHUH OMOJIOTHIECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M X OPraHU3aLMsl.

KuBbie cuctembl (OMOCHCTEMBI) KAaK NPEAMET HU3Y4YEHUS OHOJIOTHHU.
OTnryne KUBBIX CHCTEM OT HEOPIaHUYECKOM MPUPOIBI.

CpoiicTBa OmocuCTeM M UX pa3HooOpa3ue. YPOBHU OpraHHU3aIlH
OMOCHCTEM:  MOJEKYJSAPHbIM, KIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHbINU,
MOIYJISILIMOHHO-BUIOBOM, YKOCUCTEMHBIN (6HOreoIeHOTHYCSCKHIN),
ouocdepHbIil.

JdemoHncTpanuu:

Tabmuupr u  cxeMbl: «OCHOBHbIE TPHU3HAKH JKU3HW», «YPOBHU
OpraHu3alMH )KUBOU TPUPOIBD.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMuuyeckuii cOCTaB M CTPOEHHE KJIETKH.

XWMHUYECKUM COCTAB KIETKU. XMUMHUYECKHE DJIEMEHTHI: MAKPOJIEMEHTHI,
MHUKpO3JIEMEHTHI. Boa 1 MUHEpaIbHbIE BEILIECTBA.

@OyHKIMU BOABI M MUHEpaIbHbIX BewlecTB B Kierke. [lognepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue 6€IK0B. AMUHOKHCIOTHI — MOHOMEPHI OETIKOB.
He3amenumbple M 3aMEHMMbIE AMHHOKHUCIOTBI. AMHWHOKHCIOTHBIA COCTaB.
YPOBHM CTPYKTYpBI OEIKOBOI MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAs, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOHCTBa OenkoB. buonornueckue
(GyHKIIH OEIKOB.

depmenTtsl — Ouonoruueckue Karanuzatopsl. CrtpoeHue (depmeHTa:
aKTUBHBIM LeHTp, cyOcTpatHas cnenuduunoctb. Kodepmentsl. Buramusbl.
OTnuuust GepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

YrneBompl: MoHOcaxapuasl (TIIOKO3a, pubo3a ©  JAe30KcHpr003a),
aucaxapuibpl (caxaposa, JIaKTO03a) M MoJMcaxapuabl (Kpaxmall, TJIMKOTEH,
HeIUTI0J103a). bronornueckue GyHKIUN yTIIEBOAOB.

Jlununel: Tpurnuuepunbl, Qochomunuasl, crepouasl. [uapodunsHO-
runpodoOHble cBoiicTBa. buomornyeckue QyHkuuu aunuaoB. CpaBHeHUE
YTJIEBOJOB, OEJIKOB U JIMIHIOB KAK UCTOYHUKOB 3HEPIHH.



Hyxneunoseie xucnorel: JJHK wm PHK. Hykmeornaer — MoHOMeEpHI
HykiIenHOBBIX KuciaoT. Ctpoenune u ¢ynkuuun JIHK. Ctpoenue u ¢GyHKIUU
PHK. Buget PHK. AT®: cTtpoenue u GyHKINH.

Huronornss — Hayka o kierke. Krnerounas teopuss — mnpuMep
B3aUMOJACHCTBUS UAel U (HaKTOB B HAyYHOM MO3HAHMH. METOIbl M3YUECHUS
KJIETKH.

Knerka kak wmenoctHass »xuBas cucreMa. OOmue MpHU3HAKUA KIETOK:
3aMKHyTas HapyxHas meMOpana, MmosekyJbl JJHK kak renermyeckuii anmapar,
CHCTEeMa CHHTe3a Oernka.

Tunel KIETOK: 3yKapHOTHYecKas M Mpokapuothyeckas. OcobeHHOCTH
CTpOEHHUs poKapuoTuiyeckoi kietku. Kiierounas crenka Oakrepuii. CTpoeHue
DYKAPUOTUYECKOU KJIETKH. OCHOBHbBIC OTJIWYUSL PACTUTEIIBHOM, >KUBOTHOU W
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIE€TOYHAs CTEHKA, IJIMKOKAJIMKC,
ux ¢yskuuu. [lnazmatudeckass memOpana, €€ CBOWCTBA H  (DYHKUUH.
[uromnaszma u e€ opranouasl. OgHoMeMOpaHHble opraHouabl kietku: IIIC,
annapar [onbku, Jsm30cOMBbl. [lomyaBTOHOMHBIE OpPraHOMIBI — KJIETKH:
MUTOXOHAPHUH, MIACTUABL. [IpOMCXOXKAEHNE MUTOXOHAPHM M IUIacTHA. Bumsl
wiactu. HememOpaHHble OpraHOMAbI KJIETKH: PUOOCOMBI, KJIECTOYHBINA LIEHTP,
LEHTPHUOJIH, PECHUYKH, KI'YTUKH. DyHKIIMA OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — peryasTopHblil HeHTp KiIeTku. CTpoeHue sApa: siaepHas 000J04Ka,
KapuoIuIa3Ma, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHCIIOPT BEUIECTB B KIETKE.

JdemoHncTpanuu:

IToprpetsl: A. Jleenryk, P. I'yk, T. IlIBann, M. llnennen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnpeneneHne XMMHMYECKHX JJIEMEHTOB B HEXHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIE».

Tabmuupr n cxemsl: «llepruognyeckas Tadnua XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJeKynbl BOAbDY, «buocuHTe3 Oenkay, «CTpOeHHE MOJIEKYJIbI
oenka», «Ctpoenue depmenta», «Hyknennossie kuciaotel. [JJHK», «Ctpoenue
Mosiekysibl  AT®», «CrpoeHne ->yKapUOTHYECKOM KIETKW», «CTpoeHue
XKUBOTHOM  KIeTkW», «CTpoeHHEe pacTUTENbHON KIeTKn», «CTpoeHue
IPOKapUOTUYECKON KIEeTKW», «CTpoeHHe sAlpa KIETKH», «YTJIEBOABD»,
«JInmmaeny.

O06opynoBaHue: CBETOBOM MHMKPOCKOIL, 00OPYIOBaHHE JUIsl MPOBEICHUS
HAOJIFOICHUI, U3MEPEHN, 3KCIEPUMEHTOB, MUKpPOIpPENapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlabopaTtopHble U npakTHYecKHe padoThI:

Jlabopatopuast padora Ne 1. «M3yueHue KaTadIUTHYECKOW AKTHBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlaGoparopnasi pabora Ne 2. «l3ydeHue CTpoeHMs KIETOK PACTCHHIA,
KUBOTHBIX M OaKTEpHil 1T0J MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
ONKCAHUEN.

Tema 4. /KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BellecTB, Wi METab0IU3M. AcCUMUIAIUS (TUTACTUYECKUI OOMEH)
U JTUCCUMWISIIUS (SHEPreTUYECKUil OOMEH) — JIB€ CTOPOHBI €AMHOTO IMpoIecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUsS BEIIECTB M 3HEPrMU B IMOHUMAaHUU
MeTadoau3Ma.

Tuner oOmeHna BemecTB: aBTOTPOdHBIM U TerepoTpodHblil. Poib
(depMeHTOB B OOMEHE BEILIECTB U MPEBPAICHNN YHEPTHH B KIIETKE.



®dotocunre3. CBeroBas M TeMHOBas (Qa3pl (oTocuHTeza. Peakiuu
dotocunteza. DPdexTuBHOCTH (GOTOCHHTE3a. 3HAUEHHWE (POTOCHHTE3A IS
XKU3HU Ha 3emuie. BunusiHue ycnoBuil cpenbl Ha (DOTOCHMHTE3 M CIIOCOOBI
HOBBIILIEHUS €0 MPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTEHHIA.

XeMocHuHTe3. XEMOCHUHTE3UPYIolle OaKkTepuu. 3HAUYEHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIie.

DHepreTdeckuii OOMEH B KJIETKe. PaciienieHne BEIecTB, BBIIEIECHUE U
aKKyMYyJIHPDOBaHHME OHHEPrUM B KIETKE. OTalbl SHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOPOAHOE OKHUCICHHE, WU KIETOYHOE
JbIXaHUE. OxucauTenpHOe dochopunupoBanue. O¢ddexTuBHOCTD
HEPreTUYecKoro oOMeHa.

Peaknuu matpuuHoro cuntesa. I'enernueckas uHpopmamms u JIHK.
Peanuzanus renetndeckoi MHGoOpMAIMM B KiIeTKe. ['eHeTHYecKuil Koa U ero
cBorctBa. Tpanckpunius — wmarpuudblid cuHTe3 PHK. Tpancmamus -
onocuHTe3 Oenka. Otambl TpaHCsiuu. KoaupoBaHue aMUHOKHACIOT. Poiib
pubocoM B OmocuHTE3E OerKa.

Hexknerounsie ¢popMmbl xu3HU — BUpYCHL. McTopust oTkpbITHS BUpycoB (/.
N. WBanosckuit). OCOOEHHOCTH CTPOSHUS W >KHU3HEHHOTO ITMKJIA BHPYCOB.
bakrepnodaru. bonesnn pacTeHUil, XUBOTHBIX M YEJIOBEKA, BBI3LIBACMBIC
Bupycamu. Bupyc nmmynoaedunura yenoseka (BUY) — Bo36ynurens CIINda.
OOparHast ~ TpaHCKpWMIMS, peBepraza W  wuHTerpasa. IlpodummakTuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHMIA.

JdemoHcTpanum:

[Toprpersr: H. K. Konsuos, . U. MBanosckuii, K. A. Tumupsises.

Tabmuibr u cxembl: «Tumbl mutanusy, «Metaboauzmy», « MUTOXOHIPHS,
«JHepreTuyeckuii 0oMen», «Xmoporiact», «Potocunres», «Ctpoenne [JTHK»,
«Ctpoenne u (QyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l'eHeTHueckuii
Kom», «Bupyce», «bakrepuodarm», «CTpoeHue M KU3HEHHBIH LUK BUpyca
CIINda, 6akrepuodaray», «Pemmukarus JJTHK».

O6opynoBaHue: MOJIETU-aNTUTUKALITI «Y nBoeHue JIHK u
TpaHCKpunuus», «brnocunres 0enka», «CTpoeHUe KIETKW», MOJENb CTPYKTYPBI
JIHK.

Tema 5. Pa3MHOKeHHe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiterounplii 1UKII, WM JKU3HEHHBIN MUK KiIeTku. VHTepdaza u MHUTO3.
[Ipoueccel, mpoTekatonire B uHTepdasze. Pernumkamnus — peakiuss MAaTpUIHOTO
cunteza JIHK. Crpoenue xpomocomM. XpOMOCOMHBIA HabOp — KapUOTHII.
JIunnouaHeli M TalIOWJHBIA  XpPOMOCOMHBIE  HaOOphl.  XPOMATHIBI.
[uronornyeckue OCHOBBI Pa3MHOKEHUS W HHIWBHUAYAJIbHOTO Pa3BUTHS
OpPTaHU3MOB.

Henenue knetku — muto3. Craaun mutosa. [Iporieccel, mpoucxoasiye Ha
Pa3HbBIX CTAIUAX MUTO3a. BHONIOrH4eCKuii CMBICIT MUTO3A.

[IporpamMmmupyemas rudenb KIeTKH — aromnTo3.

@opMbl pa3MHOXEHHUS OpraHU3MOB: Oecnojioe M IoJIoBoe. Bumsl
Oecrnojoro  pasMHOXEHMS: JEJICHHE HaABOE, IIOYKOBAaHWE OAHO- U
MHOTOKJIETOYHBIX, cropooOpa3oBaHue, BETE€TaTUBHOE  Pa3MHOKCHHE.
HcKyccTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €r0 3HAUYEHUE ISl CEJIEKIIMH.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHS OT OECTIOJIOTO.

Meiio3. Cranuu meno3sa. IIpoueccsl, mpoucxoasiiye Ha CTaausX Meio3a.
[loBenenne xpomocoM B Menosze. Kpoccunrosep. bronornueckuii CMmbICI H
3HaA4YeHUE MeHo3a.



I'ameTtorenes — mpouecc oOpa3oBaHHs MOJIOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBble xene3bl: CEMEHHUKH U SIMYHUKA. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX
KJIETOK — raMer (CrepMaTo30uj, SULEKIETKa) — CIEPMATOr€HE3 U OBOIEHE3.
Oco0EHHOCTH CTpOEHUs SHULEKIETOK M CIepMaro3ouaoB. OIIOI0TBOPEHHE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOrEHE3). OMOPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Otanbl SMOPUOHAIBHOIO PAa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX:
npoOseHue, racTpyisuus, opradorenes. [loctamOpronansHOe pazBuTHe. THITbI
NOCTAMOPUOHAILHOTO Pa3BUTHS: MPsAMOE, HEmpsiMoe (TMYuHOYHOE). BriusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3bIBATH BPOXKAEHHBIE
YpOJICTBa.

Poct n pa3zButue pactenuil. OHTOreHe3 UBETKOBOIO PACTEHHUS: CTPOEHUE
CEMEHHU, CTaIUH Pa3BUTHSL.

JdemoHcTpanum:

Tabmuupr 1 cxembl: «@DOpMBbI pa3MHOKEHHS OPraHU3MOBY, «JlBOiHOE
OIUIOZAOTBOPEHUE Y LIBETKOBBIX PpACTEHHID», «BereraTuBHOE pa3MHOKEHHE
pactenuii», «Jlenenue kietku Oakrtepuii», «CTpoeHHE TOJOBBIX KIETOK,
«Ctpoenue xpomocoMbl», «Knetounsiit ukiy», «Permmukarus [JJHK», «Mutosy,
«Menosy, «IIpsmoe u HenpsAMoe pa3BUTHEY, «]'aMeTOreHe3 y MIIEKOIUTAOIINX
U 4esoBeKka», « OCHOBHBIE CTAJUU OHTOI'€HE3a».

OOopynoBaHue:  MHUKpPOCKOI,  MHKporpenaparsl  «CriepMaTro30uasl
MJIEKOIIMTAIOLIEro», «SlHneknerka miekonuraromero», «Kapuoknnes B
KJIETKAaX KOpEIKa JIyKa», MarHuTHas MOJEJb-allInKanus «/lenenre KieTkmn»,
monens JJHK, monens metadasHoit XpoMOCOMBI.

JlabopaTtopHble U npakTHYecKHe padoThI:

Jlabopatopuast pabora Ne 3. «HaOmronenne mMuTo3a B KIETKaX KOHYUKA
KOpEILIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

Jlabopatopuast pabora Ne 4. «l3ydeHue CTpOCHHUS TOJOBBIX KJIETOK HA
TOTOBBIX MHUKpOIIpenaparaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. lMcropus pasButus reHetuku. Pomp
UTOJOTUN M 3MOPHOJIOTHU B CTAaHOBJIEHUH T'€HETUKU. BKian poccuiicKux u
3apyOEKHBIX  YYEHBIX B  pa3BUTHE TI'€HETUKH. MeTonbl  I€HETUKH
(TMOpUIOTIOTUYECKHM,  HUTOTEHETHYECKHH,  MOJIEKYJSIPHO-TEHETHUECKUN).
OCHOBHBIE TEHETHUYECKHE TOHATHS. | 'eHeTHnYecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpELIMBAHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHHUs  NPU3HAKOB, yCTaHOBIEHHblE [
Menpaenem. MoHOTHOpUAHOE CKpelIMBaHUE. 3aKOH €IMHO00pasus THOpHIIOB
nepBoro mnokosieHus. IlpaBuino nomMuHUpoBaHHMS. 3aKOH paclleIUICHUs
npu3HakoB. ['unoresa unctotel ramert. [loHOE 1 HEMOIHOE TOMUHUPOBAHHME.

JurubpunHoe cKpeluBaHUWE. 3aKOH HE3aBUCHUMOTO  HACJIEIOBAHUS
OpU3HAaKoB. lluTOoreHeTnyecknue OCHOBBI JTUTHOPUIHOTO  CKPELIMBAHMSL.
AHanuzupyromee CKpELIBaHUE. Hcnonp3oBanue AHAJM3HUPYIOIIETO
CKpEIMBAHUSA [T ONPEEIICHNs TeHOTUIIa 0COOu.

CuenneHHoe HacinenoBaHue mnpusHakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HAacJIeIOBaHHIO TIeHOB. HapymeHue cuerieHuss TIeHOB B
pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOpHsI HACIEACTBEHHOCTH. | eHeTnuecKkne KapThl.

I'enernka nona. XpoMOCOMHOE ONpEAEIeHUE 1M0Ja. AyTOCOMBI U TIOJIOBBIE
XpoMocoMbl. ['oMorameTHsle M rereporaMeTHble opraHu3Mbl. HacnenpoBanwue
IPU3HAKOB, CLEIJIEHHBIX C IIOJIOM.



N3menunBocTh.  Buabpl  M3MEHYMBOCTH: HEHACJEACTBEHHAss U
HaciencTBeHHass. Ponb  cpenbl B HEHACNIEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBIN pan u
BapuanuoHHas kpuBas. Hopma peaknuu npusHaka. KoinyecTBeHHblE u
KayeCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoHcTBa MOAU(DUKAIIMOHHON
WU3MEHYHUBOCTH.

HacneacrBenHnasi, WM TeHOTUIINYECKAs], N3MEHUYUBOCTh. KoMOMHaTUBHAA
U3MEHYMBOCTh. Mei03 W TMOJIOBOM TpoIecc — OCHOBa KOMOMHATHBHOMN
U3MEHYUBOCTU. MyTallMOHHasT W3MEH4YuBOCTh. Kraccudukanuss MyTaluid:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa © MNPUYMHBI MYyTalUH.
Myrtarenusie (pakTopbl. 3aKOH TOMOJIOTUYECKHX PSJIOB B HACIEACTBEHHOMN
n3menuusoctu H. M. BaBuiiosa.

BresaepHas HacneACTBEHHOCTh 1 H3MEHYUBOCTD.

I'enetuka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJbl T€HETUKH
4eJI0BEKa: reHeaJIorn4eCcKum, OJIM3HEIOBBIH, LIUTOTCHETUYECKUM,
OMOXUMUYECKUN, MOJIEKYJISIpHO-reHeTuYecKuil. COBpEMEHHOE OIpeAesIeHne
TE€HOTHIIA: TIOJJHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM YHCIIE C
nomomnipto IIIIP-ananm3a. HacnencTBeHnHble 3a00j¢BaHHUS YEIOBEKA: T'CHHBIC
Oose3HH, OOJIE3HU C HACIEICTBEHHOW MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
ooneznn. ComaTuueckue W TreHepaTuBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 310pOBOTO 00pa3a KU3HH, TUATHOCTHKH, TPOPUIAKTUKY U JICUCHUS
TreHeTUYeCKuX Oosie3Hel. MeauKo-reHeTuYeCKoe KOHCYIbTUPOBaHue. 3HaUeHNe
MEIULUHCKON TE€HETUKA B MPEJOTBPAILCHUH M JIEYEHUU TE€HETHYECKUX
3a00J1eBaHUI YeJIOBEKa.

JdemoHcTpanum:

[optpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepuxkos, H. B.
Tumodeer-Pecosckuii, H. . BaBunos.

Tabmupt u cxembl: «MOHOTHOPUIHOE  CKpEIIMBAaHUE U €ro
LUTOT€HETUYECKAsT OCHOBa», «3aKOH pAaCLICIUVIEHUS] U €ro IUTOr€HETUYeCKas
OCHOBa», «3aKOH YHCTOTBHI ramer», «JurubpuaHoe  CKperrBaHHE»,
«llutonornueckue OCHOBBI ~ AMTHOPUIHOTO  CKpEIIMBaHUA», «Meio3y,
«B3auMOnenCcTBUE AJUIENBHBIX TE€HOBY», «l'€HETMYECKHE KapThl pPaCTECHHH,
KUBOTHBIX U YeJIOBEeKay, «['eHeTnka nosia», «3aKOHOMEPHOCTU HACJIEI0BAHMS,
CUEIUIEHHOTO0 ¢ moJioM», «KapuoTHUmbl YenoBeKa W KMBOTHBIX», «Buasl
U3MEHYNBOCTIY, «MoaudukaonHas u3MeHUNBOCThY, «HacnenoBanue pesyc-
¢dakTopay, «I'eHeTHKa Tpyni KpoBu», « MyTallHOHHAs ©3MEHYHBOCTH.

O6opynoBanue: Mojenu-anIuiMKauuu «MOHOTHOpHUIHOE CKPEIIMBAHUE,
«Henonmnoe nomuHupoBanue», «durnOpuaHoe ckpenuBanuey», «llepekpéct
XpOMOCOM», MHUKPOCKOI U MHKpompenapaT «Jlpo3oduia» (HopMa, MyTaluu
(OopMBI KPBUIBEB U OKPACKH TeNa), Tepoapuii «I'opox mOceBHOIN.

JlabopaTtopHble U npakTHYecKHe padoThI:

Jlabopatopnas pabota Ne 5. «3ydeHue pe3yabpTaTOB MOHOTHOPHUIHOTO H
JUTHOPUTHOTO CKPEIIUBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnass pabora Ne 6. «U3ydenme wmomudukanmoHHON
M3MEHYHUBOCTH, IOCTPOEHUE BAPUALMOHHOIO PSAJa U BAPHALIMOHHON KPUBO.

JlaGopartopHas pabota Ne 7. «AHanu3 MyTauuil y Apo30Quiibl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktuueckass padora Ne 2. «CocTaBlieHHE U aHalW3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekus Kak HayKa U MPOIEcC. 3apOKICHUE CEIEKIINU U TOMECTUKAIIUSL.
VYuyenne H. WM. BaBunoBa 0 LEHTpax MPOUCXOXKAECHHS W MHOrooOpasus
KyJIbTYPHBIX pacTeHUM. LIeHTpbI MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT,
IOpOJIa, ITaMM.

CoBpeMeHHbIe METO/IbI CeNleKIMU. MaccoBbIi 1 UHAUBUAYaJIbHBIA OTOOPHI
B CEJICKIIMU PACTeHUI U KUBOTHBIX. OlleHKa 3KcTephepa. bIM3kopoacTBEHHOE
cKkpemuBanue — UHOpuauHT. Yucras nuHua. CKpeuMBaHUE YUCTHIX JIMHUH.
I'etepo3suc, nnu rubpuanas cuna. HepoactBeHHOe CKpeluBaHue — Ay TOPUIHHT.
Otnanéunas rulOpuamzamus M e€ ycmnexu. VICKyCCTBEHHBIH MyTareHes M
IIOJIyYEHHE MOJUILIONAO0B. JlOCTMIKEHUSI CEJIEKUMU PACTEHHUM, JKUBOTHBIX H
MHUKPOOPTaHU3MOB.

buorexHosorus Kak oTpacip NPOU3BOJACTBA. ['€HHAs MH)KEHEpHUs. DTalbl
co3nanusa pexomOuHaHTHOM JIHK wm Tpancrenneix opranmsmon. Knertounas
ukeHepus. Knetounele  KyJabTypel. MMUKpPOKIOHAIBHOE  PAa3MHOYKECHHE
pacrennii. KIIOHMpOBaHME BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX
OpraHu3MOB. OJKOJOrndyeckue u studeckue mnpoodsiemsl. MO — renermyecku
MOJIU(ULIUPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[Hoprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuupl u cxembl: Kapta «LIeHTpbl NPOUCXOKIAEHUS M MHOr000pasus
KyJIbTYpHBIX  pacTeHuil», «llopombl moMamHUX KUBOTHBIX», «CopTa
KYJbTYPHBIX pacTeHuit», «OtnanéHHas rudbpuauzanus», «PaboTel akagemuka
M. ®. BanoBay, «Ilomumaonausy», «O0bEKTE OMOTEXHOJIOTHNY, «KIIeTOUHEIE
KyJbTypbl M KJIOHUpOBaHUE», «KOHCTpyupoBaHME M TEPEHOC T'EHOB,
XPOMOCOMY.

O6opynoBanue: MyJSOKH TUIOJJOB M KOPHEIUIONOB JUKUX (opMm u
KyJbTYPHBIX COPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHbBIE PACTCHUS.

JlabopaTtopHble U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METONBI M JIOCTH)KEHHS CEJIEKLMU PACTEHUUA WU
KUBOTHBIX  (HAQ  CEJEKIMOHHYI0  CTaHIMIO, IUIEMEHHyI0  (depmy,
COPTOUCIIBITATEIBHBIA YYaCTOK, B TEIUIMYHOE XO3SICTBO, J1ab0OpaTopuio
arpOyHHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. JDBoIIOLIMOHHAST OHOJIOTHS.

[IpennochIKu BO3HUKHOBEHHUS 3BOJIOIMOHHON TEOPUHU. DBOIIOIMOHHAS
Teopusi U e€ MecTo B Onojoruu. BrnusHue 3BONIOIMOHHON TEOPUH HAa pa3BUTHE
OUOJIOrHH U APYTUX HAYK.

CupgerenbctBa 3BoMONMH. [lageoHToMOrHYECKUE: MOCIEA0BATEIHHOCTh
MOSIBJICHUSI BUJOB B TMAJCOHTOJOTUYECKOW JIETONMHUCH, MEpPEeXOoaHble (HOpMBI.
buoreorpaduueckue: cxoactBo u pasznuuue ¢ayH u (HIop MaTepuKoB U
OCTPOBOB.

OMOpPHOJIOTHYECKHUE: CXOJCTBA M Pa3au4usl SMOPHOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pYyJIUMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOACTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METaOOIMUYECKHUX MyTeH y Bcex
OpraHHU3MOB.

OpomounonHas Teopusa Y. JlapBuHa. IIpennoceulku BO3HUKHOBEHHS
JapBUHU3MA. J[BIDKyIIHME CHJIBI 3BOJIOUMHU BHUAOB 1o [lapBuHy (M30BITOYHOE



pPa3MHOXEHUE npu OTPaHUYEHHOCTH  PECYpPCOB, HeonpeaeneHHas
MU3MEHUYMBOCTh, 0OpH0a 3a CyIIECTBOBAHKE, ECTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosrolnu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonmynsuus kak eAMHUIA BUAA U SBOJIIOLUH.

JBmxyuiue cuiibl ((hakTOpbl) HBOIIOLMH BUIOB B IpUpoJie. MyTalluOHHbBIN
IpoIecC U KOMOMHATUBHAS W3MEHUYMBOCTbH. llomynsiiimoHHbIe BOTHBI U Japerd
reHOB. 3011 1 MUTpanus.

EcrectBennblii 0oTOOp — HampaBmistoumii ¢akrop sBomonnu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IprcnocoO0aeHHOCTh OPTaHW3MOB KaK pe3yibTaT 3Boitouuu. llpumeps
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U UAMOATANTALIUH.

Bun wu BupooOpazoBanme. Kputepuum Buma. OcHOBHBIE (QOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkposBomonusi. PopMbl  3BOMIONMK:  (pUIeTHUECKast, AUBEPreHTHAs,
KOHBEpreHTHasi, napayenbHas. HeoOpaTuMocTs 3BOTIOIUH.

[Ipoucxoxnenue oT HEeCIEeUNaIU3UPOBAHHBIX IPENKOB.
[Iporpeccupyromas crienuanu3anys. AfanTuBHas pagdanus.
JdemoHcTpanum:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO0 MHpa Ha 3emiey,
«3apoIpIIIK O3BOHOYHBIX )KMBOTHBIX», «ApXxeonTepukcey», «Dopmel 00pbObI 3a
cymectBoBanue», «EcrecTtBeHHBII  0TOOpP», «MHOroobpasue  COpTOB
pacTEeHHI», «MHoroo0pasue 1I0poJ YKUBOTHBIX», «ITomysAmumy,
«MyTanuoHHasi U3MEHYUBOCTHY, «Apomopdo3bl», «Mnnoanantamumy, «Oomas
JereHepauns», «/Iwxymue cuibl 3Bomrouun», «Kapra-cxema MapuipyTa
Iy TELIECTBUS 4. HapBuHay, «bopnba 3a CyLIECTBOBAHUEY,
«[Ipucnocobnennocty opranusmMoB», «['eorpaduueckoe BHIOOOpa3OBaHHEY,
«IKOJOTMYECKOE BUI000PA3OBAHUEY.

O0opynoBaHue: KOJJIEKIHSI HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPAaCKH,
Ha0Op IUIOAOB U ceMsH, KouieKus «IIpuMepsl 3alIUTHBIX MPUCTIOCOOTIEHUH Y
KUBOTHBIX», MOJIeSIb « OCHOBHBIE HAIPABJIEHUS 3BOJIIOLMI», 00bEMHAS MOJEINb
«CTpOoeHHE roJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckas kapra Mupa, Koyiekuusi «@DoOpMbl COXpaHHOCTU
UCKOIIAEMbIX JKUBOTHBIX M pacTeHui», Moxaenp ammmkauusa «llepekpéct
XpOMOCOM», BJIaXHble mpenapaTel «Pa3Butue Hacekomoro», «Pa3Burue
JSTYIIKI», MUKporpenapart «/[po3oduna» (Hopma, MyTaruu pOpMbl KPBLUIBEB U
OKpAacKH Tena).

JlabopaTtopHble U npakTHYecKHe padoThI:

Jlabopatopnas padota Ne 1. «CpaBHeHHE BHIIOB MO MOP(]OIOTHIECKOMY
KPUTEPHIO.

Jlaboparopnas pabota Ne 2. «OnucaHue mpucrnocoOJIEHHOCTH OpraHu3Ma
U €€ OTHOCUTENIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBEeHUE U pa3BUTHE )KU3HU Ha 3emJie.

JloHay4yHbIE MPEICTABICHUS O 3apOXKACHHM >KM3HU. HayuHble runotessl
BO3HUKHOBEHUS JKM3HM Ha 3emiie: aOuMoreHe3 W MaHcmepMus. XUMHUYECKas
IBOJIIOLUS. AOMOTEHHBI CHHTE3 OPraHWYECKHUX BEIIECTB U3 HEOPraHUYECKHUX.
OKCNEpUMEHTAIIBHOE MOATBEPKICHUE XUMHUYECKON 3Bomronnu. HauvanbHbie
sTanbl Ouosornueckor sBomtonuu. l'mnoreza PHK-mupa. ®dopmupoBanue
MEMOpaHHBIX CTPYKTYp M BOSHHUKHOBEHHE MPOTOKJIETKHU. [lepBble KiIeTKH U uX
’BOIIOLMS. DOPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



PasButue xun3Hu Ha 3emiie no 3paM u nepuogam. Karapxeil. Apxeiickas u
nporepo3oiickas Hpbl. llaneo3olickas 3pa U €€ mNepUOAbL: KEMOPHIICKHIA,
OPJOBUKCKUH, CUIyPUHCKHUH, JGBOHCKHH, KAMCHHOYTOJIbHBIH, IEPMCKHI.

Me3o3oiickast 9pa u €€ MeprobI: TPUACOBBIN, FOPCKUI, METOBOM.

KaitHo30iickass 3pa W €€ mnepuoAbl: IMaJeOreHOBbI, HEOTE€HOBBIMH,
AHTPOITOT€HOBBIH.

XapakTepucTUKa KIMMaTa U re0JIOrM4eCcKuX nporeccoB. OCHOBHBIE TaIlbI
3BOJIIOLIMM PACTUTENIBHOTO W KMBOTHOIO MHpa. ApoMOpQo3bl Yy pacTeHH u
XKUBOTHBIX. [losIBJIEHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucreMa OpraHMYECKOro Mupa Kak OTpakeHHe 3BOIOLUUMU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OBosrolMsi  4esloBeKa.  AHTpomosiorusi  Kak  Hayka.  PasBurtue
IOPEACTAaBICHUA O  MPOUCXOXKIACHUM  4YeloBeka. MeTroapl  HM3ydyeHus
aHTporioree3a. (CxoactBa W pa3iaMuMsl  4YEJNOBEKA M JKMBOTHBIX.
CucreMaTnyecKkoe NOJIOKEHUE YETIOBEKA.

JBrxymune  cwibl  (dakrtopel)  aHTpomnoreHeza.  HacnenctBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIIeCTBEHHbI 00pa3 KHU3HH,
U3TrOTOBJIEHHE OPYJUH TpyAa, MBILIUICHHUE, PEYb.

OCHOBHBIE CTaIWM W BETBH DSBOJIOUMU YEJIIOBEKA: aBCTPAIONUTEKH,
UYenosexk ymenblid, YenoBek npsaMOXOMAIANM, YenoBEK HEaHIEpPTaIbCKUM,
UYenosek pasymHbii. Haxoakn MCKOIIaeMbIX OCTAaTKOB, BPEMsI CyIIECTBOBAHMS,
o0acTh pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HH, OPY AU

Yenoseueckne packl. OCHOBHbIE OOJBIIME pachkl:  €BPOINEOUAHAS
(eBpasmiickasi), Herpo-aBCTpaJiOWJIHasi (SKBAaTOpUalbHAsA), MOHTOJOUIHAS
(a3maTcko-amepHuKaHcKas). YepTel NPUCHOCOOJIEHHOCTH — IpEICTaBUTENEH
YEJIOBEYECKHUX Pac K YCIOBHUSM CYyIIECTBOBaHUS. EMHCTBO YEIOBEYECKHUX pac.
Kpuruka pacusma.

JdemoHcTpanun:

[Hoptpetsr: ®@. Penu, JI. [Tactep, A. U. Onapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmunpl 1 cxemul: «Bo3ankHoBenne CoaHEYHOM CHUCTEMBI», «Pa3Butue
OpraHu4eckoro mwupa», «PacturenpHas kieTka», <«OKUBOTHas KIETKay,
«IIpokapuoTnueckas kiuetka», « COBpeMEHHasi CHCTEMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE aHATOMHUYECKHUX YEpPT CTPOCHHS 4YEJIOBEKa U YeTOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MECTa NAJICOHTOJOIMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOI0 4YeNIOBEKay, «JlpeBHenmue moan», «/Jlpesnue moan», «llepssie
COBPEMEHHBIE JI0IN», «HeToBeUeCKue paco».

O6opynoBanme: Mymspku — «IIpoucxoxmenue  demoBeka»  (OFOCTBI
aBCTPAJIONUTEKA, MUTEKAaHTPONa, HEaHAepTaiblia, KpOMaHbOHLA), CJIENKH WA
U300paKEHNUS KaMEHHBIX OpYAMI NEpPBOOBITHOrO 4YesloBEeKa (KaMHH-YOMIEPHI,
pybuna, ckpebna), TreoXpoHOJOTHYECKass TaOiuma, KoJeKmus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KMBOTHBIX I PACTEHUI».

JlabopaTtopHble U npakTHYecKHe padoThI:

[Ipaktrnueckas padora Ne 1. «M3yueHne uckonaeMbIX OCTATKOB paCTEHUM
Y )KMBOTHBIX B KOJUIEKIUSIX).

DKCKypcHsi «IBOJIOLHS OPraHUYECKOT0 MHpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranusmsl M OKpysKaloas cpeaa.

OKoJloTHsl Kak HayKa. 3ajaud M pas3ienbl  3KojJoruu. Meroasl
HKOJIOTMYECKUX MCCIIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOIO
YEJI0BEKA.



Cpenbl oOWTaHHs OPraHW3MOB: BOJIHAsI, HA3€MHO-BO3/1yIIHAs!, [IOYBEHHAs,
BHYTPHUOpPTaHU3MEHHAsL.

Okonorudeckue (axtopsl. Knaccudukaius 3KOIOTMYECKUX (PaKTOPOB:
abuoTuueckre, OMOTHYECKHE U AaHTPOIOTEHHbIE. J[eHCTBHE HKOIOrMYECKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AbGuoTtnueckue bakTopsr: CBET, TeMIlepaTypa, BJIQ)KHOCTb.
®dotonepuoausm. Ilpucnocobnenuss opraHu3MOB K ACHCTBHIO aOMOTHYECKUX
¢dakTopoB. buonornyeckue puTMBIL.

buotnueckne  Qaxtopel. Bumgel  OmoTHuecKkMx — B3aUMOJAEHUCTBUIA:
KOHKYPEHIUS, XHUITHUYECTBO, cuMOMo3 u ero Gopmer. [lapasutusm,
KooTepalus, MyTyajlu3M, KOMMEHCaIN3M (KBapTUPAHCTBO, HaXJIECOHUYECTBO).
AMEHCanu3M, HeWTpanu3M. 3HaueHHEe OWOTHYECKUX B3aUMOJCUCTBUU Jid
CYILIECTBOBAHMS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKU monyysauud. OCHOBHBIE IOKa3aTenu
NOMYJISIUMN: YUCIEHHOCTh, IUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTh, IPHUPOCT,
murpanus. J[nnamMmuka 4MCI€HHOCTH TOMYJISIUU U €€ PeryJsiusl.

JdemoHcTpanum:

[Toprpetsr: A. I'ymb6oasar, K. ®@. Pynbe, O. I'ekkensb.

TaOmups! u cxemsl: kapta «[Ipupoansie 30Hb1 3eMian», «Cpenbl oOuTaHUS
opranuzmoBy», «@oronepuoausm», «llomymsuun»y, «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTHU NOMyJISINK UHDY30pun-Ty Penbkm», «[lumessie nenm».

JlabopaTtopHble U npakTHYecKHe padoThI:

JlabopatopHas pabota Ne 3. «Mopdomornueckre 0COOCHHOCTH PACTCHHM
U3 Pa3HBIX MECT OOUTaHUS.

Jlabopatopuass pabora Ne 4. «BnusHme cBera Ha pPOCT W PA3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktrnueckass padora Ne 2. «Ilomcu€r MIOTHOCTH MOMYJISALMA Pa3HbIX
BHJIOB PACTCHUIN.

Tema 4. Coo01ecTBa 1 IK0JI0OrH4ecKHe CUCTEMBI.

CoobiectBo oprann3mMoB — OuorneHo3. CTpyKTypbl OMOLIEHO3a: BHUIOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumieBas). Bunbl-nomuHantel. CBsi3u B
OHOLIEHO3E.

DKxosornueckue cuctembl (dKocuctembl). [loHstre 00 sKocucTeMe U
ounoreoneHoze. POyHKIHOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOJIYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BemEeCTB W NOTOK JHEPrUH B
skocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU dKOCUCTEMEI. [luteBsie nienu u
cetd. OCHOBHBIE TIIOKa3aTeld 3KOCHCTEMbI: OuWomacca, MPOIYKIHS.
DKOJIOTUYECKUE MUPAMUJIbL: MPOAYKIUHU, YUCIEHHOCTH, Ouomacchl. CBoiiCcTBa
HKOCUCTEM: YCTOMYUBOCTh, CaMOperyisiuus, pazpurue. CyKieccus.

[IpupogHbpie 3KOCHUCTEMBI. OJKOCHUCTEMBI O3Ep M peK. ODKOcHCTeMa
XBOMHOI0O WJIM IIMPOKOJIMCTBEHHOTO JIeca.

AHTPONIOTEHHBIE HKOCHCTEMBI. ATPOIKOCHCTEMBIL. Y POO3KOCHCTEMBI.
bronornyeckoe u X03511ICTBEHHOE 3HAYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroitumBoctu 3K0cucTeM. CoXpaHeHHE
OMOJIOTMYECKOr0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. . Bepuaackoro o 6uocepe. I'panuiibl, coctaB u CTpyKTypa
ounochepnr. XKuBoe BemectBo u ero ¢yHkmuu. OcodeHHOCTH OMochepbl Kak
[JI00AJIBHOM 3KOCUCTEMBL. J[MHaMHuYecKoe paBHOBECHME M oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopotsl BemiecTB ©  OHOr€OXMMHYECKHE LHUKIBI  3JEMEHTOB
(yrnepoja, azora). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoeuectBO B Omochepe 3emun. AHTPONOTEHHbIE W3MEHEHHS B
ouocdepe. ['mobdanbHBIE 3KOTOTHYECKHE TPOOTIEMBI.

CocyiiecTBoBaHHE OpUpoABl M YEJIOBEYECTBA. CoxpaHeHue
OouopazHooOpas3usi Kak  OCHOBa  yCTOWYMBOCTH  Omocdeppl. OcHOBa
pPalMOHAIIBHOIO YNPAaBJIEHUS NPUPOAHBIMH PECYpCaMU M UX HCIOJIb30BaHUE.
JlocTrkeHns OMOJIOrMHU U OXPaHa MPUPOIBI.

JdemoHcTpanum:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuupl n cxemsl: «IIumieBbie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpupoansie cooOmectBa», «llenn nuranus», «IKOIOTUYECKass MUPAMHUIAY,
«buocepa u denoBek», «IKOCHUCTEMA MIMPOKOIMCTBEHHOTO  JIECay,
«JKocucTeMa XBOMHOro Jjeca», «bHOIEHO3 BOIOEMaA», «ATPOLEHO3Y,
«IIpumepHBIE aHTPOINIOr€HHBIE BO3JAEHUCTBUSA Ha MNPUPOAY», «BaxHenmmne
VCTOYHUKH 3arpsi3HEHHs BO3AyXa U I'PYHTOBBIX Boa», «llouBa — BakHeinas
cocraBistomas O6uochepsr», «PDakTopbl Aerpaganuu Mmous», «llapHUKOBBIA
abdexTy, «DaKkTOpel PATUOAKTUBHOTO 3arpsi3HEHHs] Oumocdeps», «Oomas
cTpyKTypa Omochepsr», «Pacnpoctpanenue xu3nu B 6uochepe», «O30HOBBIM
aKkpan onochepr», «kKpyroBopot yriepona B 6uochepe», «KpyroBopor azora B
IPUPOIEN.

O6opynoBanue: Mojenb-anIuIMKanus « TunnyHaeie OMOLEHO3b1», repoapuii
«PacturenbHble  coobOmiecTBa», KoJulekuuu  «buonenos», «Bpenutenu
BAKHEUIINX CEJIbCKOXO3SMCTBEHHBIX KYJbTYp», TepOapum M  KOJUIEKLHMH
pacTeHU U >KMUBOTHBIX, IPUHAJIEHKAIINE K PA3HBIM SKOJIOTMYECKUM TpyHam
onHoro Buma, Kpacnmas xkuura Poccuiickoit ®enepanuu, H300paKeHUS
OXpaHSAEMbIX BUJIOB PACTEHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOTPAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cormacio ®I'OC COOQ, ycraHaBnuBarTCs TpeOOBaHUSA K pe3yJbTaTaM
OCBOCHMS OOYyYaloIMMHCS TMPOrpaMM CpeaHero oOiero oOpa3oBaHUs:
JUYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NTUYHOCTHBIX pe3yJIbTaTOB OCBOEHUs npenMera «buonorus»
BBIJICICHBI  CJIEAYIONIME  COCTAaBJISIONIME.  OCO3HAHWE  OOYYaIOIIUMHUCS
POCCHICKOM TpaXAAHCKOM HMJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSITEIbHOCTA M CaMOONPEICIICHUIO, HAJIMYKMEe MOTHBALUHK K OOYy4YEHUIO
OHMOJIOTUH, LIEJICHANIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUM JTUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAMIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH  OOYyYarOIIHUXCS
PYKOBOJICTBOBaThCA B CBOEH  JEATENBHOCTH  I[€HHOCTHO-CMBICIOBBIMU
yCTAaHOBKAaMH, TPUCYIIUMH CHUCTEME OHMOJIOTHYECKOTO OOpa3oBaHUs, HATUUHE
HKOJIOTMYECKOTO MPaBOCO3HAHMS, CHOCOOHOCTH CTaBUTh ILIEAM U CTPOUTH
YKU3HEHHBIE TIIaHBI.

JInyHOCTHBIE Pe3yibTaThl OCBOEHUS MpeameTa «bUOoIorus» HOCTUTarOTCS
B €JMHCTBE Yy4eOHOW M BOCIHUTATEIHHON NEATETHHOCTH B COOTBETCTBHH C
TPAAUIMOHHBIMUA POCCUUCKUMU  COLUUOKYJIbTYPHBIMH, HCTOPUUYECKUMHU H
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHATHIMUA B OOIIECTBE MPABUIIAMU U
HOpMaMH  TIOBEJACHUS W  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHWSI,
CaMOBOCIIMTAHUSI U CaMOPa3BUTHS, PA3BUTHUSI BHYTPEHHEW MO3UILIMU JTUYHOCTH,
NaTpUOTU3MA, YBAXEHUS K 3aKOHY U MPABOMOPANKY, UEJIOBEKYy Tpyla Hu
CTaplieMy TOKOJICHHIO, B3aUMHOIO YBaXKEHHS, OEpPEKHOr0 OTHOIICHUS K
KyJbTYPHOMY HACIEIUI0 W TPAAMUIMUSM MHOTOHAIMOHAJIBHOTO  Hapoja
Poccuiickon @enepanuu, Npupoae U OKPYKAOLIEH Cpeae.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUSI yueOHOro mnpeamera «buonorus»
JTOJKHBI ~ OTpakaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOYYaroOmuXCs
PYKOBOJICTBOBATBhCSl COPMUPOBAHHOM BHYTPEHHEH MO3HMLMEN JUYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTAlUM, MO3UTHUBHBIX BHYTPEHHHX YOEKICHU,
COOTBETCTBYIOIIMX TPAJULIHMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITAa JIEITEJIBHOCTH B TMPOLIECCEe
peanu3alui OCHOBHBIX HAIpPAaBICHUI BOCHUTATEIBLHOM AESTEIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaskaaHCKOro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTh  TPAKITAHCKOW  TO3WIUUA  OOYyYaloOmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHa POCCUMUCKOr0 OOIEeCTBa;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEH, YBAKEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIbHOCTA MpPHU CO3JaHUU
Y4E€OHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BHIMOJIHEHUH
OMOJIOTMYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3UIMI0 O OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;



YMEHUE YUYUTHIBATh B CBOUX JIEUCTBHUIX HEOOXOAUMOCTh KOHCTPYKTUBHOIO
B3aMMOJCHCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMH, KYyJIbTyPHBIMH LIEHHOCTSIMH
Y COLIMAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBIIOJHEHHUS
y4eOHBIX, IO3HABATEJbHBIX W MCCIEI0BATEIbCKUX 3a]a4, YBaXXUTEIbHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MNpH OOCYXIIEHUU CIIOPHBIX BOIMPOCOB
OHMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATEIBbHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCHICKOM rpa)X JaHCKOU HUJIEHTUYHOCTH,
NaTPUOTH3MA, YBAKEHUS K CBOEMY HapoJly, UYyBCTBA OTBETCTBEHHOCTH NEPEN]
Ponnuou, ropmocty 3a cBOM KpaM, cBOXO PoauHy, CBOM f3BIK M KYJBTYpY,
IPOLLIOE U HACTOSIIIEE MHOIOHALIMOHATIBLHOT0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIUI0 U MaMATHUKaM
OpUPOABI, JOCTHKEHHSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX,
TpyAe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHCKHX YYEHBIX B CTAHOBIICHHE U
pa3BuTHE OHMOJOTHH, MOHUMAHUS 3HAYEHHs] OWOJIOTMHM B TO3HAHWU 3aKOHOB
IPUPOABI, B AKU3HH YEIOBEKA U COBPEMEHHOIO O0ILIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIYXE€HUIO M 3amure OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBECHMS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy yILETO;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM POJHUTENSAM, CO3JaHUI0O CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS LEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBHHU C
TpaguuusaMu HaponoB Poccun;

4) 3¢TETHYeCKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIECHHE K MHUPY, BKIIOYasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAA, OOIECTBEHHBIX OTHOLIEHU;

NOHMMAaHUE 3MOLMOHAJIBHOTO BO3JEHCTBUS JKUBOW MPUPOIABI H €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPAQ)KEHHUIO B Pa3HBIX BHUJAX HUCKYCCTBA, CTPEMIICHHE
IPOSBJIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢pusuyeckoro BocnuTaHusA, GOPMHUPOBAHKUSA KYJIbTYPHI 310POBbS H
3MOLMOHAJIBHOIO 0J1arONOyYHUs:

MOHVUMAaHUE W peaju3anus 30pOBOTO M 0Oe30macHoro obpasza KU3HU
(310poBOE  MHTaHWE, COONIOJIGHWE THUTMEHUYECKHX TPaBHI U HOPM,
cOamaHCHUPOBAHHBIA PEXUM 3aHATUA M OTIbIXa, peryispHas (Qusndeckas
aKTUBHOCTH), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;

NOHMMAaHUE LEHHOCTU IMpPaBUJ WHIWBHIYAIbHOTO M KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CHUTYyalUsX, YTPOXKAIOLIUX 3J0POBbI0 M KU3HU
JIIO/ICH;

OCO3HaHUE  TMOCJIEACTBUA W  HEOPUATHUS  BPEOHBIX  IPUBBIYEK
(ynmoTtpeOiaeHus alKoroisi, HAPKOTUKOB, KypEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbB K TPYJly, OCO3HaHHE LIEHHOCTH MacTEPCTBa, TPYI0IIO0HE;



TOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM M COLUUAIBHON
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, MJIaHUPOBATh u
CaMOCTOSITENILHO BBITIOIHATh TAKYIO JEATEIbHOCTD;

WHTEPEC K pa3audHbiM chepaMm MpodecCHOHABHON JesTEIhHOCTH,
yMEHHUE COBEPIIATh OCO3HAHHBIN BRIOOp OyayIeit mpodeccun u peann30BbIBaTh
COOCTBEHHBIE KU3HEHHBIE TJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) IK0JIOrn4eCKOro BOCIMTAHMS

IKOJIOTHYECKHU TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJE KAK HCTOUYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS 3KOJIOTHYECKOW KYJIBTYpPhl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM KX BO3MOXHBIX TMOCIEACTBUM Jid
OKPYXKaroLEen Cpebl;

OCO3HaHUE TI00aTBHOTO XapaKTepa SKOJIOTHUYEeCKUX MpoOiieM U MmyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJB30BaTh MpPHOOpETaeMble NMPU H3YyYEHWHU OHOJIOTHU
3HAHUA W YMEHUS NpPU PELICHUH MPOOJIEM, CBSI3aHHBIX C PalMOHAIBHBIM
NPUPOJIONOIb30BaHUEM  (COOJIOICHUE TIpaBUJ MOBEAEHUA B  MPUPOJE,
HaIPaBJICHHBIX Ha COXPaHEHHWE PAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCUCTEM, Onochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, MPUHOCAIIUX BPEH OKPYKAIOLIEH
IPUPOIHON CpeJie, YMEHHE MPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTUIECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MIPEJOTBpAIIaTh UX;

HaJU4YuE€ Pa3BUTOTO HKOJOTHYECKOTO  MBIIUICHUS, HKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JIEATEIBHOCTH HKOJOTMUYECKON HAMpaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCA UMHU B IMO3HABATEIIbHOM, KOMMYHHKATUBHOMN U COLIMATIBHOM
NpaKkTHUKe, TOTOBHOCTHM K Y4YacTHIO B TMPAKTUYECKOH JEATEIbHOCTU
HKOJIOTMYECKOMN HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTUKU, OCHOBAHHOT'O Ha JTUAJIOTe
KYJBbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOErO0 MECTa B MOJHMKYJIHTYPHOM
MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UUTATENIbCKON KYJBTYPhI KaK Cpe/IcTBa
B3aMMOJICUCTBUS MEXKY JIFOAbMU U NMO3HAHUS MUPA;

NMOHUMaHUE CHeruUKN OWOJIOTMH KaK HayKh, OCO3HAHHUS €€ pold B
GbopMHUPOBAHNY PANMOHATEHOTO HAYYHOTO MBINUICHUS, CO3aHUH 1€JI0OCTHOTO
MIPEICTABICHUS 00 OKPYXAIOMEM MHUPE KaK O €IMHCTBE MPUPOJIBI, YETIOBEKA U
o0l111ecTBa, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEM U pPEIIeHUU HpoOIeM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXIEHHOCTh B 3HAUMMOCTH OUOJIOTHUH JJIsI COBPEMEHHOM IIMBUIIN3ALINH:
o0Oecrie4eHus: HOBOTO YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JJaHNUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECYpCHbIE MPOOIEMBI  Pa3BUTHUS
YeJIOBEUECTBA, MOMCKA MyTEeH BHIXOAA U3 TI00aTbHBIX KOJIOTHUECKHUX MPoOIeM
u oOecrmedyeHHuss Tiepexoda K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATIHLHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHHH OHMOJIOTMYECKUX 3HAHUM B LEIAX
MOBBIIIEHUST OOIIEeH KyJbTYphl, €CTECTBEHHO-HAy4YHOW TIPAMOTHOCTH, Kak



COCTaBHOM  4YacTH  (YHKIHOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
bopMupyemMoii npu u3yueHun ONOJIOTUH;

NOHMMaHHE  CYIIHOCTH  METOJOB  T[O3HAaHHWSA, HCIOJNb3YyeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOTydaeMble 3HAHUS IS
aHalln3a U OOBSICHEHUS SBJICHUI OKPY’KAIOLIETO MHUpA M MPOUCXOSAIINX B HEM
U3MEHEHUH, yMEHHE JeNaTh 00OCHOBAHHBIE 3aKIIOUEHHS Ha OCHOBE HAYYHBIX
(aKkTOB M UMEIOIINXCSI TAHHBIX C LIEIbIO TOTYyYEHHUs TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOATEIHHO UCIOIB30BaTh OUOIOTMYECKUE 3HAHUS IS
pelieHus mpobiieM B PeaTbHbIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HaHUE IIEHHOCTH HAYYHOU AESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH
IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh HHAWBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHWMN MO OMOJOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yJbTaTbl  OCBOEHUS ~ y4eOHOro  IpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMBbIE 17 (OPMHPOBAHUS MHUPOBO33PEHUS
oOydJarommxcss  MEXIUCIUIUTMHAPHBIE  (MEXIPEJAMETHBIE)  OOIIeHAYYHBIC
MOHATHS, OTPAKAIOIINUE IEJIOCTHOCTh HAYYHOW KapTHHBI MHpPA W CHEIUDUKY
METOJ0OB TIO3HAHMS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO,
DHEprus, SBJIICHHE, MPOIECC, CUCTEMA, HAyYHBIA (PaKT, MPUHIUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHWE, HaOIIOJICHHE, W3MEpEHHE,
DKCOEPUMEHT U JIPYTHUX), yHUBEpCAJIbHBIC  y4eOHbIE  JICUCTBUS
(mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIC, pETYJISTUBHBIC), OOECICUNBAIOIINE
dbopmupoBanre (PyHKIIMOHATEHON TPAaMOTHOCTH M COLMALHON KOMITETEHIIUU
00yyJaromuxcsi, CIOCOOHOCTh OOYYalIIMXCS  HCIOJIb30BaTh  OCBOCHHBIC
MEXIUCUUILUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEPCAJIbHbBIC
y4eOHbIE JICUCTBUS B O3HABATEIHHON U COLIMATIBLHOMN MPAKTHUKE.

MeramnpeaMeTHble pe3yiabTaThl OCBOSHHUS MPOTPAMMBI CPEIHETO OOIIEero
00pa30BaHUsl TOKHBI OTPAXKATh:

OBjaieHnie  YHHUBEPCAJIbHBIMM  Y4eOHbIMH  NO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOoruvYecKue aecTBUsI:

CaMOCTOATENbHO  (OopMyNIHUpOBaTH U  aKTyaIM3UPOBATh  MPoOOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHHUU MPUEMBI JIOTMYECKOTO MBIILICHHS
(aHmanmu3a, CWHTE3a, CpaBHEHWs, KiaccuuKaiuu, 0000IIeHHs), pacKphIBATh
CMBICIT OHMOJIOTMUECKHX TOHATUN (BBIACIATH HMX XapakTEpHbIC MPHU3HAKH,
YCTaHABIIMBATh CBSI3H C IPYTUMU NOHSATUSIMHU);

ONpEeNeNATh 1LIeJIU JEATEIbHOCTH, 3ajJlaBasi mapameTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCUTHb PpPE3yJbTaThl JEATEIBHOCTA C IOCTaBJICHHBIMU
LEJISIMU,

UCIIOJIb30BaTh OWMOJOTUYECKHUE TIOHATUS IS OOBsICHEHUS (HaKTOB U
SIBJICHUU KUBOU IPUPOJBI,

CTPOUTH JIOTUYECKHE PACCYKICHUSI (MHAYKTUBHbBIC, IEAYKTHUBHBIC, IO
AHAJIOTHH), BBIABIISTH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUSI B PACCMATPUBAEMBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;



OPUMEHATh  CXEMHO-MOJENbHBIE  CpeACTBa  JUIsl  MPEACTaBICHUS
CYILECTBEHHBIX CBSI3€H M OTHOILIEHHUI B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX,
a TakkKe TMPOTUBOPEUYMH Pa3HOTO pPOJA, BBIABIECHHBIX B  Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IUIaH pEUICHHs TPOOJIEMbI C YUETOM aHAIN3a UMEIOUTNXCS
MaTepualbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OILIEHUBATh COOTBETCTBUE
PE3yJIbTATOB LIEJSM, OLIEHUBATh PUCKH MOCIEICTBUN NEATEIbHOCTH;

KOOPAMHUPOBATh W BBINOJHATH pPAaOOTy B YCIOBUSAX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE 1eCTBUSA:

BJaJeTh  HaBbIKAMU  y4eOHO-MCCIIEIOBATENIbCKOM W MPOEKTHOMN
NeSTebHOCTH, HaBBIKAMH  pa3pelieHusi MnpodjeM, CIHOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJOB PEIICHHS MPAKTHUECKUX
3aJ1a4, MPUMEHEHUIO Pa3IMYHbIX METOIOB MIO3HAHNUS;

UCTIOJIb30BaTh PA3IUYHBIC BHJIBI JIEATEIHHOCTH MO TMOJYYSHHIO HOBOTO
3HAaHUA, €r0 HMHTEpHpeTaly, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B y4eOHBIX
CUTYalUsAX, B TOM YHUCIIE MPHU CO3JaHNH YUEOHBIX U COIUANBHBIX TPOEKTOB;

¢opMupoBaTh  HAyuyHBIi TN  MBINUICHHUS,  BIAJAETh  HAyYHOH
TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHITHSIMH U METOJIaMU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
JEeSITeIbHOCTU U )KU3HEHHBIX CUTYalIHsX;

BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pelIeHUs, HaXOAUTh apryMEHTBI IJs JI0Ka3aTeabCTBa
CBOMX YTBEpXKJICHHUH, 337aBaTh MapaMeTPhl U KPUTEPUN PEILICHUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKH OIEHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCJIOBHUSAX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITH IEJICHAIIPABICHHBIN MOUCK MEPeHoca CPEeACTB U Coco00B
JeUCTBHS B MPO(PECCUOHANBHYIO CPELLY;

yMETh MEePEHOCUTh 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00IacTu
KHU3HEACSITEIbHOCTH;

yMETb UHTErpPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTATh HOBBIE HJI€U, IPEjIaraTh OpUTHHAIbHBIC TTOIXO0/bI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE albTePHATUBHBIC PEIICHHUS.

3) padora ¢ uHpoOpManHen:

OPUEHTHPOBAThCS B PA3NIMYHBIX HCTOYHMKAX HHopMamuu (TEKCTe
y4eOHOro mocoOus, Hay4HO-TIONMYJSPHOM JHUTEepaType, OMOIOTHUECKUX
CIIOBapsiX M CHpPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax JaHHbIX, B WHTepHere),
aHAJIM3UPOBaTh WH(GOPMALIMIO DPA3IUYHBIX BHUIOB U (OpPM MpeAcTaBICHUS,
KPUTHUYECKU OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(GbopMyIHUpPOBATh 3aMPOCHl U MPUMEHATH Pa3INYHbIE METOABI IPU MOUCKE U
orbope Owmonormdyeckoil wHOOpPMAIMK, HEOOXOMUMON JUIsl  BBITIOJHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCMOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAaTh KYJIbTYPY AaKTUBHOTO HCIHOJB30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIFHO ~ BbIOMpaTh ONTHUMAJIbHYIO (OpMy TpeACTaBICHUS
ounonornyeckoit wHboOpMaru (cXeMmbl, TpaduKu, AHArpaMMBbI, TaOIUIIBI,
PUCYHKU U APYTOE);

UCIIOJI30BaTh HAYYHBIM $S3bIK B KayecTBE CpeICTBa Opu padore ¢
Oouonornyeckoil uHpOpMalLMeN: TPUMEHATh XUMHYECKHE, (PU3NYECKHE U
MaTeMaTHUYeCKue 3HAKU M CUMBOJIBI, (popMyIibl, a0OpeBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh M NPEO0Opa3oBbIBaTh  3HAKOBO-CUMBOJMYECKUE  CPENCTBA
HaIJIAIHOCTH;

BJaJeTh  HaBBIKAMHU  pAcClO3HABAaHUS U 3alIUTHl  WH(OpMALUH,
MH(OPMAIMOHHON 0€30MaCHOCTH JINYHOCTH.

OgByageHne yHMBepPCaIbHBIMH KOMMYHUKATUBHBIMU JAeHCTBUSIMH:

1) oO1enue:

OCYIIECTBIISITh KOMMYHHUKallMM BO BceX cdepax KHU3HH, aKTUBHO
y4acTBOBaTh B JMAJOre WM JUCKYCCHUHM IO CYIIECTBY OOCYKIA€MOl TEMBI
(yMeHHE 3amaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCUTEIBHO
BBINIOJIHEHU MPEAJIaraeMoi 3aJa4i, yYUThIBATh UHTEPECHI U COIIACOBAHHOCTD
NO3ULUN JPYTUX YYACTHUKOB AUAJIOrA WU JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CPEACTBA OOILIECHHS, NMOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHHUKHOBEHUS KOH(JIMKTHBIX CUTYALH,
YMETh CMATYaTh KOH(IIMKTHI U BECTH MTEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJICHCTBUS, TOHUMATh
HaAMEpEeHUsl JApYIHX JIOJEH, MNpPOSABIATH YBAXKUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU popme popmMyarpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOKO TOYKY 3PEHUS C MCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA 1esiITeJIbHOCTD:

NOHMMAaTh ¥ MUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJHOW U
WHAMBHUIYyAJIbHOM paboOThl MpU  pEUmIeHUH OWOJIOTUYECKOW  MpoOIeMsbl,
000CHOBBIBaTh HEO0OX0IUMOCTh PUMEHEHUS IPyIIIOBBIX bopm
B3aMMOJICHCTBHS MPU PELICHUH YUEOHOM 3a/1a4u;

BbIOMpAaTh TEMATHKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIHX
MHTEPECOB U BO3MOYKHOCTEMN Ka)J0r0 YjeHa KOJUIEKTHBA;

OpPUHUMAaTh LEJIH COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JACUCTBUA MO €€ NOCTHXKEHUIO: COCTABIIITH IUIAH JCHUCTBHU,
pacupenensaTe poiad ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYKIaTh PE3YJIbTAThl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJla M Ka)XJOr0 YYaCTHUKA KOMaHIbl B
o01ui pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLEHUBAaTh HJAEH C MO3UIUU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IOBEAEHUE B Pa3JIMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATHBHBIM.

Ogy1aleHHe YHHBEPCAIbHBIMH PeryJsTHBHBIMH AeHCTBUAMM:

1) camoopranusanus:

UCTIOJIb30BaTh OMOJOTHYECKHE 3HAHUS ISl BBISBICHUA MNPOOIEM U HUX
pEIIeHNUs B KU3HEHHBIX U YU€OHBIX CUTYAIHUIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUU LEJIEBbIE U CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBUAX U MOCTYIKAX 10 OTHOLIEHUIO K XKUBOM MPUPOJE,
CBOEMY 370POBBIO U 3/I0POBbIO OKPYIKAOIINX;



CaMOCTOSITEJIbHO  OCYIIECTBJIATH  IIO3HABATEIBHYIO  JIESTEIBHOCTD,
BBISIBJISITH TIPOOJIEMBI, CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIE 3a/Jaydl B
00pa30BaTEIbHOMN NEATEIBHOCTH U )KU3HEHHBIX CUTYaIUX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PEHIEHUs NOpoOieMbl € y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUI;

JaBATh OLICHKY HOBBIM CHUTYallHsIM;

paclIMpATh  paMKM ~ y4eOHOro IpeaMeTa Ha  OCHOBE  JIMYHBIX
IPEANIOYTECHUM;

JenaTb ~ OCO3HAHHBIA  BBIOOpP,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (DOPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW SPYIUIMH B
pasHbIX 00JacTAX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOM OOPAa30BATENbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIENISM;

BJaJIeTh HAaBBIKAMHU TIO3HABATENBHOM pedrekcud Kak OCO3HAHUS
COBEpPLIAEMBIX JCMCTBHM M MBICIUTENBHBIX NPOLECCOB, UX PE3YJNbTAaTOB U
OCHOBaHUH, UCIIONB30BaTh MPUEMBI pedIECKCUU ISl OLICHKH CUTYallud, BBIOOpa
BEPHOI'O PELICHNS;

YMEThb OLEHUBATh PUCKH M CBOEBPEMEHHO INPUHMMATh PEIICHUSA IO HX
CHIKEHHIO;

IIPUHMMATh MOTHMBBI M apryMEHTBI IPYTMX IIPU aHAIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE Ce0A M APYTrUX:

IPUHUMATh Ce0sl, IOHUMAasl CBOU HEJJOCTATKHU U IOCTOMHCTBA;

IIPUHMMATh MOTHMBBI M apryMEHTBI IAPYTMX IIPU aHAIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIUOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MMO3ULIUU JPYrOro 4eJ0BeEKa.

NNPEIAMETHBIE PE3YJIBTATBI

[IpenmeTrHble pe3ynbTaTthl ocBoeHHs mporpamMmbl COO mo Ouojorum Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenudpudIecKkue g ydeOHOTO mpeaMeTa
«buonorus» HaydHbIE 3HAHUS, YMEHUS M CHOCOOBI JEWCTBUI MO OCBOEHHUIO,
UHTEPIpETallud W TpeoOpa3OBaHUIO 3HAHWM, BUIBI JCATEIBHOCTU TIO
MOJIYYCHUIO HOBOTO 3HAHWS M MPUMEHEHUIO 3HAHWA B PA3IMYHBIX YIEOHBIX
CUTyaIlusX, a TakKe B peaJbHbIX >KU3HCHHBIX CHUTYaIUsAX, CBSI3aHHBIX C
ouosnorueii. B mporpamMmme mpeaMeTHBIC pe3ySbTaThl MPEACTABICHBI IO TOJaM
00yUYeHMUSI.

[TpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTro npeameta «buonorus» ¢ 10
KJlacce JOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJIOTHH B CHCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa M HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE
POCCHUHCKUX H 3apyOCKHBIX YUCHBIX-OMOJIOTOB B Pa3BHTHE OHOJIOTHH,
(byHKIIMOHATHHOM TPAMOTHOCTH YEJIOBEKA VISl PEIICHUs KU3HCHHBIX 3a71a4;



YMEHHE PacKphIBaTh COJECpKaHUE OMOJIOTMYECKUX TEPMHHOB U TOHSATHUI:
XKU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEHIECTB WM MPEBpaIlCHHE
JHEPruu), TrOMEOcTa3 (CaMOpEryysuus), YpPOBHEBas OpPraHU3aALMs KUBBIX
CHUCTEM, CaMOBOCIIPOU3BECHUE (penpoykuus), HAaCJIEICTBEHHOCTb,
U3MEHUYHBOCTb, POCT U PA3BUTHUE;

yMEHHE H3JaraTb OHOJOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAas,
MyTallMOHHAsI, LIEHTpaJbHasl JOrMa MOJEKyJIsapHoW Ouosmoruu), 3axonsl (I
Menpens, T. Moprana, H. 1. BapuiioBa) u yueHus (0 LEHTpax MHOT0oOpasus 1
IPOUCXOXKIEHUs KyJIbTypHbIX pacteHud H. . Basunosa), onpenenstsb
IPAaHULIBI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHE BIIaJIETh METO/IaMU HAyYHOTO MO3HAHUS B OMOJIOrMH: HAOJII0IeHNE
Y ONKMCAHME JKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI, OPraHU3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEIMYMHAMH, OOBSICHEHUE MOJYYEHHBIX
pE3yIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MTOHATUH, TEOPUI U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJbI HA OCHOBAHUY NOJYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE IPU3HAKH BUPYCOB, KJIETOK IMPOKAPHUOT
U DYKApUOT, OJAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHA BEUIECTB U MPEBPAILLEHUS SHEPTUHU B KJIeTKe, (OTOCHUHTE3A,
IUTACTHYECKOTO0 M 3HEPreTUYecKOro oOMEHa, XEMOCHHTE3a, MUTO03a, MEeHo03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHMS, HHIWBHUAYAJIbHOIO pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

YMEHUE NPUMEHSATH MOIYYEHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUH, JUISl IPUHATHS IPAKTUYECKUX PELICHUHN B IIOBCEAHEBHON
KHU3HU C LEJIbI0 obOecriedeHusi 0e30MacHOCTH CBOETO 3/J0POBbS M 30POBBS
OKpY’KaIOIUX JIOAEH, COOJMI0JEHUsS HOPM TIPaMOTHOrO TIOBEACHUS B
OKpY KaloIel MPUPOTHON cpene, MOHNMaHuEe HeOOXOAMMOCTH HUCIIOIh30BAHUS
JOCTUKEHUM COBPEMEHHON OMOJOTMH M OMOTEXHOJOTHH Al PalMOHAIBHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE TE€HETUYECKHWE 3aJa4yd Ha MOHO- U
JTUTHOPUIHOE CKPEIIMBAHME, CLEIJIEHHOE HACIEJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUs I MPEeACKa3aHusl HaCclIeJOBaHUS MPU3HAKOB y
OpraHU3MOB;

YMEHHE BBINOJIHATH JTaOOPATOpHbBIE U MPAKTUUYECKHE padOThl, COOII0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U TaO0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHYECKH OIICHHBAThb W MHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTMYECKOTO COJEpKaHUs, BKIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HCTOYHHKOB (CpeICcTBa MaccoBOM HMH(OpMAIMH, HAyYHO-
NOMYJISIPHBIE MAaTE€pUaibl), STHYECKHE aCHEKThl COBPEMEHHBIX HCCIIEJOBAaHUMN B
OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH,

YMEHHE CO37]aBaTh COOCTBEHHbIE MHCHbMEHHBIE M YCTHBIE COOOILEHUS,
0000mass Ouonoruveckyro uH(MOpMAIMi0O ©3 HECKOIBKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN annapar OMOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUS yueOHOTO npeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAKATH:

chOpPMUPOBAHHOCTh 3HAHUM O MECTe€ M POJIU OWUOJOTMH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHMS, O BKJIAJE
POCCHHCKMX U 3apyOeXHBIX YUYCHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHUH,
(YHKIIMOHATBHON TPAMOTHOCTH Y€JIOBEKA JUISI PEIICHNUs KU3HEHHBIX 3a/1a4;



YMEHHE PacKphIBaTh COJECpKaHUE OMOIOTHYECKUX TEPMHHOB U TOHSATHIL:
BUJ, TOMNyJsAluUs, TE€HOMOHI, OIBOJIOLMUSA, MABWXKYIIHME CUJIbl ((aKTOpbI)
IBOJIIOLIHH, IPUCTIIOCOOJIEHHOCTh OpraHU3MOB, BHUJ1000pa30BaHuE,
IKOJIOTUYECKUE (PAKTOPBI, FKOCUCTEMA, POIYIICHTHI, KOHCYMEHTBI, PEIyIICHTHI,
IENU TUTAHUs, IKOJIOTHYECKast mupamMuaa, OuoreoreHo3, onocdepa;

YMEHUE H3JIaraTh OMOJOTMYECKHE TEeOpuu (IBOJIIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAsl TEOpPHsl SBOJIOLMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoapimeBoro cxoacrsa K. M. bapa, yepenoBaHus riaBHbBIX HAlpPaBICHUN U
nyteit sBomonmu A. H. CeBeprioBa, yuenust o 6mocdepe B. . Bepranckoro),
ONpPEIENATh TPAHULBI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BIIaJIETh METO/IaMU HAyYHOTO MO3HAHUS B OMOJIOrHH: HAOII0IeHNE
Y ONKMCAHME JKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI, OPraHU3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEIMYMHAMH, OOBSICHEHUE MOJYYEHHBIX
pE3yIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MTOHATUH, TEOPUI U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJbI HA OCHOBAHUY NOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTHYECKHX
O0OBEKTOB: BHUJOB, MOMNYJSLHA, MPOIYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOIr€OLIEHO30B M 3KOCHCTEM, OCOOEHHOCTH IMPOLIECCOB: HACJIEICTBEHHOU
U3MEHYHBOCTH, €CTECTBEHHOTO otOopa, BUJI000pa3oBaHus,
IPUCTIOCOOJIEHHOCTH OPraHU3MOB, JAEWUCTBUSA SKOJOTMUYECKUX (PaKTOpOB Ha
OpraHu3Mbl, II€pEHOCAa BEIIECTB K NOTOKA OJHEPrUH B 3KOCUCTEMAX,
AHTPOIIOI€HHBIX M3MEHEHHUH B DKOCHUCTEMAX CBOEM MECTHOCTH, KPyroBOpOTa
BEIIECTB U OMOTCOXMMHUUYECKHX ITUKIIOB B Omocdepe;

YMEHUE NPUMEHSATH MOYYEHHbIE 3HAHUS ISl OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUH, JUISI IPUHATHS IPAKTUYECKUX PELICHUHN B IIOBCEIHEBHOM
KHU3HU C LEIbI0 obOecriedeHusi Oe30MacHOCTH CBOETO 3J0POBbS M 30POBBS
OKpY’KalOIUX JIOAEH, COOJI0JEHUsS HOPM TIPaMOTHOINO TOBEACHUS B
OKpY KaloIel MPUPOTHON cpene, MOHMMaHue HeOOXOAMMOCTH HCIIOIh30BAHUS
JNOCTHKEHUN COBPEMEHHOU ounonorun U1 paLMOHAIBLHOIO
IPUPOAOIIOIb30BaHNUS;

YMEHHUE pEIIaTh 3JIEMEHTAPHbIE OHOJOTMYECKUE 3aJ1ayd, COCTaBIATH
CXEMBI IIEpeHOca BEUIECTB U SHEPTUHU B SKOCUCTEMAX (1[€MU MUTAHUS);

YMEHHE BBINOJIHATH JTaOOPATOpHbIE U MPAKTUYECKHE padOThl, COONII0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U TaO0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHYECKH OIICHHBAThb W MHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTMYECKOTO COJEpKaHUs, BKIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HCTOYHHKOB (CpeICcTBa MaccoBOM HMH(OpMAIMH, HAyYHO-
NOMyJISIpHbIE ~ MaTepHalibl), paccMaTpUBaTh IJ00AJbHBIE 3KOJOTMYECKHE
po0JIeMbl COBPEMEHHOCTH, POPMHUPOBATH IO OTHOLICHHIO K HUM COOCTBEHHYIO
NO3ULHIO;

YMEHHE CO3/]aBaTh COOCTBEHHBbIE MHCHbMEHHBIE M YCTHBIE COOOILEHUS,
0000mass Ouonormveckyro uH(MOpMAIMi0O ©3 HECKOIBKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN annapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMeHoBaHUe KoauuecTBO Yyacon
DJIeKTpOHHbBIe (HM(pPpPOBbIE)
n/ pa3iesioB H TeM KoHTpoJbHbIe IIpakTH4eckue
Bcero o0pa3oBaTesibHbIE PeCypChl
1 NpPorpaMMsbI padoThI padoTbI
bubmuoreka [JOK
1 b
HOJIOTHA Kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
5 JKuBbie cuCTEMEI U BX { bu6moreka [JOK
Oopra’usanus https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB U g 1 bu6mmoreka [JOK
CTPOEHHE KIETKHU https://m.edsoo.ru/7f41c292
4 JKuzHenesaTeabHOCTh 6 bubnuorexa [JOK
KJIETKHU https://m.edsoo.ru/7f41¢292
PasMHoOXkeHUE U
5 WHIUBUIyaTbHOC 5 1 Bubnmorexa LIOK
A y https://m.edsoo.ru/7141¢292
pa3BUTHE OPraHU3MOB
HacnencTBeHHOCTE U
6 W3MEHYHUBOCTD 8 1.5 Bubnmorexa LIOK
) https://m.edsoo.ru/7f41¢292
OpTraHu3MOB
7 Cenekiusi OpraHu3MOB. 3 bu6mmoreka [JOK
OCHOBBI OMOTEXHOIOTUHI https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
P
8 C3CPBHOC BpemA 1 https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO
34 0 4

YACOB I10 ITPOT'PAMME



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

11 KITACC

HaumMmeHoBaHue KoauuecTBO 4acoB
Ne JyeKkTpoHHbIE (LM pOBbBIE)
pa3iejioB U TeM KoHnTpoibHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/IbHbIE PeCypChl
nporpamMmsbl padoThI padoThI
1 OBOJIIOIHOHHAS 9 1 bu6mmoreka [JOK
OHOJIOTHSA https://m.edsoo.ru/7f41cc74
Bo3HukHoBeHuE 1
2 a3BUTHE KU3HU 9 0.5 bubnmorexa [IOK
p ) https://m.edsoo.ru/7f41cc74
Ha 3emMiie
Opranusmel 1
3 R 5 | bu6mmoreka [IOK
Py m https://m.edsoo.ru/7f41cc74
cpena
Coo0miecTBa 1
4 JKOJIOTHUECKUE 9 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bu6mmoreka [IOK
> Peseparoe spem 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB IIO 34 0 2.5

ITPOTPAMME



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




ITOYPOYHOE INTAHUPOBAHMUE

10 KUIIACC
Ne KoJsmmyecrBo yacos JeKTPOHHBbIE HU(POBHIE
Tema ypoka JaTa uzy4yeHnus
n/n Bcero IIpakTuyeckne padoTsl o0pa3oBaTe/bHbIE PeCypChl

bubmoreka [JOK
Buonorus B cucreme
1 HavKC 1 https://m.edsoo0.ru/863e6122
Y https://m.edsoo.ru/863e632a

Meroas! MO3HaHUS
YKUBOM IPUPOIBL.
[IpakTuueckas pabora Ne

) 1 «cnonp3oBanue i 0.5 bubmnoreka LIOK
Pa3IUYHBIX METONOB PU ’ https://m.edsoo0.ru/863e6122
W3Y4YEHUHN
OMOJIOTHYECKUX
00BEKTOBY

3 Buonornueckre CUCTEMEI, { bu6mmorexa [JOK
MPOLECCHl U UX U3YUYECHUE https://m.edsoo0.ru/863e6564

XUMHYECKHH COCTaB
bu6mmorexa [JOK

4 .B
IUIeTIH. Bosa | i https://m.edsoo.ru/863e674¢

MHWHCPAJIbHBIC COJIN

5 benku. CoctaB u i bubmuorexa [JOK
CTpOCHHE OCIIKOB https://m.edsoo.ru/863e6b72

6 DepMeHTBl — 1 0.5 bu6nuorexa LIOK
OHoNIorNYecKue https://m.eds00.ru/863e6b72

KaTaJIM3aTOPhI.



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

Jlaboparopnas pabota Ne
1 «M3yuenune
KaTaJIuTUYECKOMN
aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMusIa3bl
WJTH KaTajasbl)»

7 Vraesonasl. JInmmaer bubmmorexa TIOK
https://m.eds00.1u/863e¢6870
g HyxnenHoBbIe KHCIOTBHI. bubnuorexa [IOK
ATOD https://m.edsoo.ru/863e6d5¢
Hctopus u meToasl
9 W3Y4YEHHUS KIIETKU. bubmmorexa LIOK
https://m.edsoo.ru/863e6e88
Knerounas Teopus
10 Knetka kak nemnoctHas
JKHBasi CUCTeMa
Crpoenne
AYKapUOTHYECKOU
kietku. JlabopaTopHas
pabota Ne 2 «3yuenue
CTPOEHHUs KJIIETOK bu6nuorexa IIOK
11 pacTeHui, )KUBOTHBIX, 0.5 https://m.eds00.1ru/863e6110
rpuboB 1 GaKTepuil Mo https://m.edsoo.ru/863e716¢
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIIpenaparax u ux
OTIMCAHHE»
12 OOMeH BEIIECTB UIN bu6mmorexa [JOK



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6870

MeTa00IN3M

https://m.eds00.1ru/863e766¢

13 DOTOCHUHTE3. bubmuorexa [JOK
XeMOCHHTE3 https://m.eds00.1u/863e7c98
bubmuorexa [JOK
14 2 it 00
HEPTETIHCCIIH OOMEH https://m.edsoo.ru/863e7aae
JKU3HEeHHBIN 1K
KJIETKU. JleneHue KieTKu.
Muro3. JIabopaTopHas
pabota Ne 3
15 «HaOmoieHre MuTO3a B 0.5 bubmoreia HOK
A ) https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUYHMKA
KOpeIIKa Jyka Ha
TOTOBBIX
MHUKpOIIpenaparax»
buocunTe3 Oenka.
16 Peaknust MaTpuaHOTO bubmorexa HHOK
t P https://m.edso00.ru/863e796¢
CHHTE3a
17 Tpancisauus — bu6numorexa LIOK
OnocuHTe3 OeNKa https://m.edso0o.ru/863e796¢
18 HexkneTounsie hopmbl bubnuorexa [JOK
JKU3HU — BUPYCHI https://m.edsoo.ru/863e7540
bu6mmoreka [IOK
DopMBI pa3MHOXKECHHS
19 ODrAHIEMOB https://m.edso00.ru/863e81b6
p https://m.edsoo.ru/863e831e
20 Meiios bu6mmoreka [JOK

https://m.edsoo.ru/863e714a



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c

OO6pa3oBaHue 1 pa3BUTHE
IIOJIOBBIX KJICTOK.

Or10/10TBOpEHHE.

21 Jlabopartopnast pabota No 0.5 bubnmoreka [JOK
4 «M3yuenue cTtpoeHus ’ https://m.edsoo.ru/863e81b6
TTOJIOBBIX KJICTOK HA
TOTOBBIX
MHUKpOIIpenaparax»

) NunuBunyansHOE bu6mmorexa [JOK
pa3BUTHE OPTaHU3MOB https://m.edso0o.ru/863e8436
I'eneTnka — Hayka o

23 HACJICICTBEHHOCTH U bubmorera [JOK

https://m.edso00.ru/863e86{2

W3MEHUYHUBOCTH

3aKOHOMEPHOCTH

HacJieI0BaHus

24 HPH3HAKOB. bubmuorexa [JOK

https://m.eds0o0.ru/863e8878

Mounorubpuanoe

CKpEIIMBaHNE

Jurndpunxoe

75 CKpelIuBaHue. 3aK0H bu6nuoreka [JOK
HE3aBUCUMOTO https://m.edsoo.ru/863e89a4
HacJe0BaHUs MPU3HAKOB

26 CueruieHHOE 0.5 bu6mmoreka [JOK
HacJieJOBaHUE https://m.edso0.ru/863e8c60
MIPU3HAKOB.

JlaGopatopHnast pabota Ne

5 «M3yuenue



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6

pe3yJIbTaTOB
MOHOTHOPUAHOTO U
TUTUOPUTHOTO
CKpEILMBAHUSA Y
JpO30(HITBI HAa TOTOBBIX
MUKpOIpenaparax»

27

I'eneTnka momna.
Hacnenosanme
HpI/ISHaKOB, CHCIINICHHBIX
C IOJIOM

bubmuoreka [JOK
https://m.edsoo.ru/863e8c60

28

N3MeHUYHBOCTB.
Henacnencreennas
U3MEHYUBOCTD.
Jlaboparopnas pabota Ne
6. U3zyuenue
MoAU(UKAITMOHHON
W3MEHYHBOCTH,
MMOCTPOEHHUE
BAapUAIMOHHOTO Psiia U
BAPUALIMOHHON KPUBOI»

0.5

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

29

Hacnencrsennas
NU3MCECHYUBOCTD.
Jlaboparopuas pabota Ne
7. «AHanu3 MyTauun y
pOo30(HITBI HAa TOTOBBIX
MHKpoOIIpenaparax»

0.5

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

30

T'eneTuka ueoBeka

bubmmoreka [JOK



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

https://m.edso00.ru/863e8d78
PesepBHbIii ypOK.
O06001IeHue o Teme
31 «HacnencTBeHHOCTD 1 1
W3MEHUYHUBOCTH
OpraHU3MOBY
10 Cenekius Kak HayKa U { bu6mmoreka [JOK
MpoLECC https://m.edsoo.ru/863e9214
MeToibl U JOCTHKEHUS
33 CEJIeKLIMU pacTeHUM 1 1 bubmmorexa LIOK
P https://m.edsoo.ru/863e¢9214
YKUBOTHBIX
34 buorexnonorus kak 1 bu6mmoreka [IOK
OTpacib IPOU3BOACTBA https://m.edso00.ru/863¢9336
OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8d78

11 KITACC

Ne KoJsmmyecrBo yacos DJieKTpoHHbIEe U POBBIE
Tema ypoka Jdara uzyvyenust
n/n Bcero IIpakTuyeckne padboThl oOpasoBaTe/ibHbIE pecypchl
1 DBOIIOLUS U METOBI €€ i bu6mmoreka [IOK
HA3y4YEHUS https://m.edsoo.ru/863ea20e
Ucropus pa3Butus
2 MpeICTaBICHHI 00 1 Bubmiorexa LIOK
pel https://m.eds00.ru/863e¢9570
3BOJTIOLUU
bu6mmoreka [IOK
M
3 HKPOIBOJLIOLHA 1 https://m.edso00.ru/863¢e9cle
[Monmynsauus kak
3JeMEHTapHas €IUHUIIA
BH/JIa U HBOJIIOLIUU. BuG 10K
noIMoTeKa
4 J1ab 6ota Ne .
abopatoprad pabota A2 I 05 https://m.eds00.1ru/863e¢99c6
1 «CpaBHEHME BUIOB 1O
MOP(OJIOTHIECKOMY
KPUTEPHUIO»
BIDKYIIINE CHJIbI
5 (ZineMZII{Jia Hble 1 bubmuorexa [JOK
P https://m.edso0.ru/863e9da4
(akTOpbI) IBOIIOINH
6 EctectBennslit oTO0p U ) bubnuorexa [JOK
ero (opmel https://m.edsoo.ru/863e9ed0
7 Pe3ynbrarh! 3BOMIOINN: 1 0.5 bubnuorexa [JOK

MPUCTIOCOOICHHOCTh
OpPTraHUu3MOB U

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



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

BHU1000pa30BaHMUE.
Jlaboparopuas pabota Ne
2 «Onucanue
MIPUCTIOCOOTICHHOCTH
opraHusMa u eé

HBOJTIOIUH
pPacTUTEILHOTO U
JKUBOTHOI'O MUpA.
[IpakTuueckas pabora Ne
1 «M3yuenue
HCKOIIa€MBbIX OCTaTKOB
pacTeHuil U )KUBOTHBIX B

OTHOCHUTEIBHOTO
XapakTepa»
Hanpasnenus u mytu bubnuorexa LIOK
8
MaKpO3BOIOLUT https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs
SBOJIIOIAU
10 Ucropust xu3nu Ha 3emiie
Y METO/bI €€ U3yYeHUs
T'unoresnl
11 OPOUCXOKICHUS KU3HU bubmorexa LOK
p 8 https://m.edsoo.ru/863ea5a6
Ha 3emiie
Pa3Butue xxu3Hu Ha
12 3eMiIe 1o PpaM H bubmmorexa TIOK
p https://m.edsoo.ru/863eabbe
nepuoaM
13 OCHOBHBIE ITaITbI 0.5 bu6mmoreka [IOK

https://m.edsoo.ru/863ea8bc



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

KOJITICKIHAX»

14 CoBpeMeHHas cuctema bu6muoreka [JOK
OpPraHU4YECKOro MHUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIIUS YEJIOBEKA bubnuorexa [JOK
(anTpOmnorexes) https://m.edsoo.ru/863eac2c
BIDKYIIIUE CHUJIBI
16 (H(l)aKTZ 1) bu6mmoreka [IOK
p https://m.edsoo.ru/863ead44
aHTpOIMOreHe3a
17 OCHOBHBIE CTagUNA
IBOJTIOIIMN YEJIOBEKA
YenoBeueckue pacel U
18 MPUPOAHBIE aanTaluN bubmmorexa [JOK
PHPOA s t https://m.edsoo.ru/863eaca2
YeJI0BeKa
Pe3epBHbIii ypoK.
O06006mIeHne o TeMe
19 «BO3HUKHOBEHHE U
pa3BUTHE )KU3HU HA
3emiie»
20 DKOJIOTrHus KaK HayKa
71 Cpensl oOuTaHus U bu6mmoreka [IOK
AKOJIOTHYECKHE (DAKTOPHI https://m.edsoo.ru/863eafec
22 AOGuoTtndeckue haKkTOpHI. 0.5 bubnuorexa [JOK

JlaGoparopnast pabota No
3. «Mopdonornueckne
0COOEHHOCTH pacTEeHH
13 PAa3HBIX MECT

https://m.edsoo.ru/863eb10e



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

OOHUTaHHS.
Jlaboparopuas pabota Ne
4. «Bnusaue cBeta Ha
POCT ¥ pa3BUTHE
YEPEHKOB KOJIEYCa»

23

buotnueckue paxkTopsl

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

24

ODKOJIIOTHYECKHE
XapaKTEPUCTHKU
TTOTYJISATIIAHN.
[IpakTuueckas pabora Ne
2 «IloncuéTt mIoTHOCTH
MOMYJISIIUANA pa3HbIX
BUJIOB PACTEHUID)

0.5

25

Coo0miecTBa OpraHu3MoOB
— OuoLeHo03

bu6mmorexa [JOK
https://m.edsoo0.ru/863eb46a

26

DKOJIOTUYECKUE CUCTEMBI
(3KOCUCTEMBI)

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

27

OcHOBHBIE TIOKa3aTENN
9KOCUCTEMBI.
DKOJIOTUUECKHUE
nupamusl. CBoiicTBa
skocucteM. Cykueccus

bubmuorexa [JOK
https://m.edsoo.ru/863eb5fa

28

HpI/IpOI[HLIe OKOCHUCTEMbI

29

AHTpOIOTE€HHbIE
HKOCHCTEMBI



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

30

buocdepa — rinobanpHas
’KOCHCTEMA 3eMIIU

bu6mmorexa [JOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYILECTBOBAHUS
o6uocdepsl

bu6mmoreka [JOK
https://m.edsoo.ru/863ebd16

32

YeoBeuecTBO B
ouochepe 3emnn

33

COCYH.[CCTBOB&HI/IC
MIpUpPOAbI U YCJIOBCUCCTBA

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

34

Pe3epBHbIit ypoK.
O0001enye TeMbI
«CoobmrecTBa u
9KOJIOTHYECKHE
CHCTEMBD»

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

2.5



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

3a6nuuesa JltoboBb
MBaHoBHa

C=RU, OU=[unpekTop
wkonbl, O="MKQOY "
OctpoBHoBckasa COLL
CN=3abnuuesa JltoboBb

MBaHOBHAa,
/;, i E=mou_soch@mail.ru
5 S NOATBEPXKAA 3TOT

OOKYMEHT CBOEW
yOOCTOBEPSIOLLEN
NoAnNncbIo
c.OcTpoBHOE
2025.03.27 20:24:
40+07'00'
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