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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
ONpeJeNieHHs] MOAX0A0B K (POPMHUPOBAHUIO COAEPKAHUS y4EeOHOro MpeameTa
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1E€Jei, coAepKaHus, pe3yJbTaToB OOyYeHHsS U
TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS OO0 OOIIMX
LEeNsX W TMPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI
cpeaHero oo6bmiero oOpasoBaHus B Poccuiickoit ®epeparuu, a Takke
MOJIOXKEHHUsI 0 cnenuduke Onoaorun, €€ 3HaUeHUH B TMIO3HAHUU KUBOU MPUPOJIBI
u olecreueHnr CYIIECTBOBaHUsI uyenoBedeckoro oOmectBa. CoriacHo
HA3BaHHBIM TMOJOXKEHUSM, OIpeeiIeHbl OCHOBHBIE ()YHKIIUU TMPOTPAMMBI 110
OHMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosiornu Aa€T MpeACTaBICHHE O IendX, 00 oOuen
cTpaTeruu OOY4Y€HHUs, BOCIUTAHHMS U PA3BUTHS OOYYAIONIUXCS CPEICTBAMU
yueOHoro mnpeamera «buonorus», ompenenser o0s3aTenbHOE MPEAMETHOE
colepKaHHe, €ro CTPYKTypy, paclpeielieHue 1o pas3fenaM U TeMaw,
PEKOMEHyeMYI0 TOCJIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuaia c
y4éTOM  MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX  CBSI3€H,  JIOTHKH
00pa3oBaTeIBLHOrO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yYatOITNXCS.

B mporpamMmMe 10 OHONOrMM TakXKe YYUTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JTIMYHOCTHBIM, METANpPEeJAMETHBIM U TPEAMETHBIM pe3yJibTaTaM
oOydeHus B (GOPMUPOBAHUM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEeSTENbHOCTU/YUeOHBIX JEHCTBUN 00YyYaroNIMXCsl 1O OCBOCHUIO COIEpP>KaHUA
OMOJIOTHYECKOTO 00pa30BaHMUS.

B mporpamme mo Owomorumm (10-11 xmaccel, 6a30BbIii  YpOBEHB)
peann30BaH MPUHIUII MPEEMCTBEHHOCTH B HM3yUY€HMM OHMOJOTHH, Ojarojgaps
yeMy B HEW MpocMaTpUBAETCs HANPaBICHHOCTh HAa pa3BUTUE 3HAHHM,
CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
IIEHHOCTHBIX ~ OpPUEHTAlMd  JUYHOCTH,  OKOJOTMYECKOTO  MBIIUICHHUS,
NpEeCTaBIEHUH O 3J0pOBOM oOOpa3e JKU3HU W OEpekHbIM OTHOIICHHEM K
OKpyXKaromen npupogHor cpene. Iloatomy Hapsaxy ¢ U3yYEHUEM
00IIEOMOIOTUYECKUX TEOpUH, a TakKe 3HAHUM O CTPOCHHH >KHUBBIX CHUCTEM
Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIMIUX B HUX MPOIIECCOB B
nporpaMMe Mo OHOJIOTMM YJEJICHO BHMMAaHUE HMCIOJB30BAHHUIO TMOJYYEHHBIX
3HAHWM B MIOBCETHEBHOW KU3HHU JIJIS1 PEIICHUS MPUKIATHBIX 3a]1a4, B TOM YHUCIIE:
npopUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHUN  YEIOBEKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS AKOJIOTUYECKHU
1eJIeCO00pa3HOT0 TOBEJECHUS B OKpYXAIoled NPUPOMHON Cpele, aHalu3a
BIIUSHUS XO35MCTBEHHOM AEATEIbHOCTU YEJIOBEKAa HAa COCTOSIHUE MPUPOAHBIX U
HUCKYCCTBEHHBIX  JKOCUCTEM.  YCHIEHHE BHUMAaHUS K  IPUKIAJTHOU
HalpaBJICHHOCTH  y4yeOHoro  mnpeamera  «buonorus»  MNPOAUKTOBAHO
HEOOXOIMMOCTHIO 00ECTICUEHUST YCIOBUM JJIsi PEIICHUS OJHON W3 aKTyallbHBIX
3a/lady MIKOJILHOTO OMOJIOTMYECKOT0 00pa3oBaHUs, KOTOpas IMpearnoaract
dbopMupoBaHUE Yy 00YJAIOMINXCS CIIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHHSIM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpemaHero oOmero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obecrnieunBaeT GOpMHUPOBAHUE Y OOYUAIOMUXCS MPEACTABICHUHA O
Hay4YHOW KapTHHE MHpA, pacIIupsieT U 0000IIaeT 3HAHUS O KUBOU MpPHUPOE, €€
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3alli U 3BOJIOLMH, CO3AAET
YCIOBHUSL  JUJIsi: TO3HAHUSA 3aKOHOB KUBOM  MpUPOABI, (POPMHUPOBAHUS



(YyHKIMOHAIBHON TPaMOTHOCTH, HABBIKOB 3J0pPOBOTO M Oe30macHoro obpasza
KU3HHU, DKOJIOTMYECKOrO0 MBIIUICHUS, IIEHHOCTHOTO OTHOIIEHUS K >KUBOU
MPUPOJE U YETIOBEKY.

bonbimoe  3HaueHue  OMONOTMA  HMMEET  TaKXkKe Il pEelIeHus
BOCIIUTATENbHBIX M Pa3BUBAIOIIMX 3a/Jad CpeAHero oOiero ooOpa3oBaHMs,
coruanu3anuu odydarouuxcs. M3yuenue Ouonoruu obOecreyuBaeT YCIOBUS
TSt dhopmupoBaHus WHTEJUICKTYaJbHbIX, KOMMYHUKAIIMOHHBIX U
MH(QOPMAIIMOHHBIX  HABBIKOB, JICTETUYECKOM  KYJIBTYpPhI, CIOCOOCTBYET
WHTErpauu OMOJOTUYECKUX 3HAHUN C MPEICTABICHUSMU U3 JIPYTUX YUEOHBIX
MpeaMETOB, B YaCTHOCTH, (u3WKHA, XuMuu U reorpadun. Ha3BaHHbIe
MOJIOKEHUSI O TpeJHa3HaueHuu yuyeOHoro npeamera «buonorus» cocraBuiu
OCHOBY JUIsl OMNpEJENCHHUs] TMOAXO0J0B K OTOOpY M CTPYKTYPUPOBAHHMIO €rO
coJiep KaHusl, MPEICTABIEHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p coaepkanus yueOHoro npeameta «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3MUIMHA KYJIbTYpPOCOOOPAa3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOPBIM OOydaronuecst JOJKHbI OCBOUTH 3HAHUS U YMEHHS, 3HAUUMBIC IS
dopMupoBaHusi oOLIEH KYyJIbTYPHI, OMNpENEIAIONME aJeKBAaTHOE IOBEJICHUE
YeJIoBeKa B OKPYXKaIoIel MPUPOAHON cpefie, BOCTpeOOBaHHbIE B TTOBCETHEBHOM
KU3HHU M MPAKTUIECKON JesaTenbHocTh. Oco00oe MeCcTo B 3TOM CUCTEME 3HAHUM
3aHMMAIOT  JJIEMEHThl  COJEpXKaHHUsS, KOTOpbIe CIIy)KaT OCHOBOM IS
dbopMUpOBaHUS TPEACTABICHUM O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOMU
KapTUHE MHpAa U IEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIUX
ryMaHHU3aIuu OMOJIOTHYECKOro 00pa30BaHMs.

CTpyKkTypupOBaHHUE COJEepKaHHUs yueOHOTO Marepualia B MpOrpaMMe IO
OMOJIOTUM OCYIIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUM 00
OTIIUYUTENIBHBIX OCOOCHHOCTSX KUBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu
U DBONIOIMU. B COOTBETCTBMM C 3TUM B CTPYKType Y4eOHOro mpeamera
«buosnorus» BbIJIEIEHBI CIEAYIONINE colepKaTelbHble TUHUN: «buonorus kak
Hayka. MeTojpl HaydyHOTO MOo3HaHus», «KieTka kak OuojJoruyeckas cCucTeMay,
«OpranusMm Kkak Ouonoruueckas cucrema», «CucrtemMa u MHOrooOpasue
OpraHUYeCcKOr0 MHpPa», «IBOJIONUS KUBOH NPHUPOABD», «IKOCUCTEMBI U
PUCYIITUE UM 3aKOHOMEPHOCTH.

Lens u3ydenus ydebHoro npeamera «buosnorus» Ha 0a30BOM ypoBHE —
OBJIaJIcHWE OOYYaIOIMMUCA 3HAHUAMH O CTPYKTYPHO-()YHKIIMOHAJIBHOM
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHne yMEHUU
UCIIOJIb30BaTh TH 3HAHUS NJIsi TPAMOTHBIX JCHCTBUN B OTHOIIEHWU OOBEKTOB
KUBOU MPUPOJIBI M PEIICHUS PA3TUIHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwxkenue 1enu u3ydeHus ydyeOHoro mpenmera «buonorus» Ha
06a30BOM ypOBHE 00€CTIEUMBACTCS PELICHUEM CIeAYIOIMIMX 3a7a4:

OCBOCHHE 00YYAIONIUMUCA CUCTEMbI 3HAHUU O OMOJIOTHYECKUX TEOPHUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpaBUiaX, CIyXKallux
OCHOBOM 17151 JOPMUPOBAHUS MPEACTABICHUIN O €CTECTBEHHO-HAYYHON KapTHHE
MHpa, O METOJaX HayyHOTO TO3HAaHUS, CTPOEHHUHM, MHOroo0pazuu u
OCOOCHHOCTSAX JKHMBBIX CHUCTEM pa3HOTO YpPOBHS OpraHW3alllM, BbIAAIOLIUXCS
OTKPBITUSX ¥ COBPEMEHHBIX UCCIEAOBAHUSAX B OMOIOTHH;

dbopMupoBaHue y 00yJaronuxcsi MO3HABATEIbHBIX, HHTCIUICKTYAIBHBIX U
TBOPYECKUX CIHOCOOHOCTEW B MPOIIECCE aHAIW3a JAHHBIX O MyTIX Pa3BUTHUS B
OMONOTUY HAYYHBIX B3IJISIIOB, MJIEH W MOAXOJO0B K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aIINY;

CTaHOBJIEHUE Yy oOyyarmuxcs oOIel KyabTypbl, (YHKIHMOHAIBHOM
rPAMOTHOCTH, pPa3BUTHE YMEHHUH OOBICHATH M  OLECHUBATH  SIBJICHUS



OKPYXAaIOLEro MHUpa >KMBOW NPUPOJIBI HAa OCHOBAaHMM 3HAHUU U OIBITA,
MOJIYYEHHBIX MPU U3yYEHUU OMOJIOTUH;

dopMupoBaHue y oOydYaroUMXcsi YMEHUHW WJUIFOCTPUPOBATH 3HAYEHUE
OMOJOrMYECKUX 3HAHUM B MPAKTHUYECKOW JEATEIBHOCTH YEJIOBEKa, PA3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

BOCIUTaHUE YOEXKIEHHOCTU B BO3MOKHOCTHU TMO3HAHUS YEJIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOJAMMOCTH OEpEeKHOTO OTHOIICHHS K HEH, COOMI0aeHus
ATUYECKUX HOPM MPU MPOBEJACHUH OUOJIOTUUECKUX HCCIEOBaHUI;

OCO3HAHHE LIEHHOCTU OHMOJOTMYECKUX 3HAHMM JJIs1 TOBBILICHUS YpPOBHS
HKOJIOTHYECKON KYJIbTYpBI, 1J1s1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

npUMEeHEeHHe NPUOOPETEHHBIX 3HAHUW U YMEHHI B MOBCEIHEBHOM KU3HU
JUTSL OLIEHKH TIOCJIEJICTBUM CBOEH JESATENBHOCTH 10 OTHOLIEHHUIO K OKPY>Katolen
cpene, COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHME U  COOJIOJEHUE MEP
npouIakTUKU 3a00J€BaHU.

B cucreme cpennero oOumiero oopazoBanusi «buonorusi», uzydaemasi Ha
0a30BOM YpOBHE, SIBJISIETCS 00A3aTENIbHBIM YU€OHBIM MPEIMETOM, BXOSUIUM B
CoCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HAYyYHBIE PEMETHI.

Jnst u3yueHus Ouonorud Ha 0a30BOM ypOBHE CpeAHEero oOIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hezneno), B
11 KJIacce — 34 gaca (1 qac B HEJICIIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, 3THKOHM, 3CTETUKOU U
npaBoM. Ponb Ouonorun B OpMUPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. CucreMa OMOJIOTUYECKUX HAYK.

Metonbl TO3HaHUS SKUBOM MNpupoabl (HAOIIOJEHUE, HKCIEPUMEHT,
ONMMCAaHHWE, H3MEpEeHHue, Kiaccuukanus, MOJEIUPOBAHUE, CTATUCTUYECKas
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

Iloptpersl: Y. Hapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon n @.
Kpuxk.

Tabnuupl u cxembl: «MeToAbl MO3HAHUS KUBOU MTPUPOIIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHue pazIUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

XKusbie cucrembl (OMOCHMCTEMBI) KaK MpPEIMET HU3YYCHHsS] OHOJIOTHH.
OTau4re )XKUBBIX CUCTEM OT HEOPTaHUUECKON TTPUPO/IBI.

CpolicTBa OmocucteM W HUX pa3zHooOpaszue. YPOBHU OpraHU3aluu
OuocucTeM: MOJEKYJSPHBIN, KJIETOYHBIM, TKAHEBBI, OPraHU3MEHHBIMH,
NOMYJIALIMOHHO-BUA0BO, AKOCHCTEMHBII (OuoreorieHOTHYECKUT),
OnochepHbIii.

JdeMoHcTpanum:

Tabmuupr u  cxembl: «OCHOBHBIE TPU3HAKH JKU3HH», «YPOBHU
OpraHu3aluu KUBOW MPUPOIBD).

O6opynoBanue: Mojenb Mojekyisl JJHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUUYECKHUE JIEMEHTHI: MAKPOAJIEMEHTHI,
MUKpO3JEMEHTHI. Bojia 1 MUHEpalbHbIE BEIIECTBA.

OyHKIUM BOABI M MHUHEpalbHBIX BelecTB B Kierke. [logaep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0€1KOB. AMUHOKHUCIIOTHI — MOHOMEPHI OEJTKOB.
He3zamenumble W 3aMEHMMBIE aMHWHOKHCIIOTBI. AMHUHOKHCIIOTHBIM COCTaB.
YPOBHH CTPYKTYpPBI OEIKOBOM MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEepTUYHASA CTPYKTypa). XHUMHUYECKHE CBoOicTBa OenkoB. buonmornueckue
GyHKIIUN OENKOB.

®epmeHThl — Ouosiormueckue katanmm3atopbl. Ctpoenue ¢depmeHTa:
aKTUBHBIA TEHTpP, cyOcTpatHas crnenududyHoctb. Kodepmentol. ButamuHsbl.
OTtmnuus HepMEeHTOB OT HEOPTAHUUECKHUX KaTalIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TyrOKo3a, pubo3a H  J1€30KCUpU003a),
aucaxapuabl (caxaposa, JIakTo3a) M MOJMcaxapuibl (Kpaxmall, TJIMKOTEH,
HeJTI0103a). buonornyeckue GyHKIMHN YTII€BOAOB.

Jlumuppt: tpurnunepuasl, GocPOIUMUabl, CTEepouasl. [ napoduiabsHO-
ruapodoOHbIe CcBoicTBA. buonormueckune ¢ynkmmm munuaoB. CpaBHeHHE
YIJIEBOJIOB, OETIKOB U JIUMHJIOB KAK HICTOUHUKOB SHEPIUHU.



Hyxnennoseie kucnorsl: JJHK wm PHK. Hykmeotmaer — MoHOMEpSI
HyKi1eruHOBbIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenne m ¢dyHkuun
PHK. Buast PHK. AT®: ctpoenue u pyHKIHH.

Hutonorna — Hayka o Kierke. Krerounas teopus — mpumep
B3aUMOJICUCTBUS WA M (PaKkTOB B HAy4YHOM MO3HAHMU. MeTonbl U3y4eHHUS
KJIETKHU.

Knerka kak nenoctHas >xuBas cucreMa. OOIIME NPU3HAKK KIETOK:
3aMKHYyTasl HapykHast MmemOpana, monekyisbl JJHK kak renernyeckuii anmapar,
cuUcTeMa CUHTe3a Oerka.

Tunsl KJIETOK: 3yKapuoTHYecKass M Mpokapuotuyeckasd. OcoOeHHOCTH
CTpoeHusl IpokapuoTHueckoil kietku. Knerounast crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKOW KJIETKU. OCHOBHBIC OTJIMYHUSL PACTUTENIBHOM, KUBOTHOU H
IpUOHOM KIETKH.

IToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKA, ITMKOKAJIMKC,
ux ¢yakaun. I[lna3zmatudeckass memOpaHa, e€ CBoOWCTBA U (PYHKIIUH.
[utonnasma u e€ opranouasl. OgHOMEeMOpaHHBIe opraHouabl KieTku: DIIC,
anmapar ['onbmxu, mau3ocombl. [loyaBTOHOMHBIE OpPraHOUIbl  KJIETKH:
MUTOXOHJPUHU, TACTUABL [IpoucxoxkaeHrne MUTOXOHAPUN M MUIACTUA. Buibl
mactu. HemeMOpaHHbIE OpraHOWABI KICTKH: PUOOCOMBI, KJIETOYHBIN IEHTP,
LHEHTPUOIIU, PECHUYKH, )KT'YTUKUA. DYHKIIUM OpraHOUI0B KIETKU. BritoueHus.

Snpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: sjaepHas 000J04Ka,
KapuoIuia3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripefieieHue XUMHUUYECKUX DJJIEMEHTOB B HEXKHBOUN
npupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEN.

Tabnuuel un cxemsl: «lleproguueckas TabiauIa XUMUUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOJEKyNbl BoAbl», «buocunte3 Oenka», «CTpoeHHE MOJIEKYJIbI
6enka», «Ctpoenne depmentay, «Hyknennossie kucnorsl. [JHK», «Ctpoenue
Monekynbl  AT®», «CTpoeHHe >yKapuOTHUECKON KiIeTku», «CTpoeHue
KUBOTHOM  KJIETKH», «CTpOEHUE pacTUTEIBHOM KIETKW», «CTpoeHue
IPOKAPUOTUYECKOM KIETKnW», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInmanery.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyIOBaHWE JUIsl MPOBEICHUS
HAOJIOICHHUM, M3MEPEHUI, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlaGoparopHast pabora Ne 1. «/3ydyeHue KaTaIMTHYECKOH aKTHBHOCTH
dbepMeHTOB (Ha TpUMEPe aMUIIA3bl WIH KaTanas3bl)y.

JlabopatopHas padota No 2. «M3ydeHue CTpOeHHs KIETOK PAaCTCHHA,
KUBOTHBIX U OaKTEpU MOJI MUKPOCKOTIOM Ha FOTOBBIX MHUKpOMpenapaTax u ux
OIIMCAHUE.

Tema 4. dKusHeaeATEJIbHOCTh KJICTKH.

OOmeH BemecTs, WM METa0oIM3M. ACCUMIIIATIHS (TUTACTUYECKUA OOMEH)
U JTUCCUMWIIAIUS (PHEPTETUIECKU 0OMEH) — JIBE€ CTOPOHBI €AMHOTO TpoIecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB U SHEPrUU B MOHUMAHHUU
MeTadoIn3Ma.

Tunbel oOmeHa BemecTB: aBTOTpOoPHBIM U rerepoTpodHbid. Pomb
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAILICHUHN YHEPTUU B KIETKE.



®orocunte3. CBeToBass M TeMHOBas (a3bl (¢GoTocuHTe3a. Peakuuu
dotocunTesa. DPdekTuBHOCTh (oTOCHMHTE3a. 3HaueHue ¢(OTOCUHTE3a JJIst
XKU3HUM Ha 3emuie. BnusHue ycioBuil cpenbl Ha (OTOCHUHTE3 M CIIOCOOBI
TIOBBILICHUS €70 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HaYEHUE XEMOCHHTE3a
JUIS J)KA3HHU Ha 3eMiie.

DOHepreTuueckuii oOMeH B KileTKe. PaciienieHue BellecTB, BbIIEIECHUE U
AKKyMYJIMPOBAaHHME SHEPIHUM B KJIETKE. OTambl 3HEPreTUHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopogHoe OKHCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. O hHeKTUBHOCTH
HHEPreTUYeCcKOro oOMeHa.

Peakniun matpuuyHoro cunHte3a. ['enernueckas unpopmauus u JIHK.
Peanuzanus renernyeckoil mHbopmanuu B KieTke. ['eHEeTHUEeCKUil KOA U ero
coictBa. Tpanckpunuuss — wmarpuuHblii cuHte3 PHK. Tpancmsamus —
OouocuHTe3 Oenka. Otamnbl TpaHcasuuu. KonupoBaHue aMuUHOKHUCIOT. Poiib
pubocom B OMocHHTE3E OelKa.

Hexnetounsie hopmbl xu3uu — BUpychl. ctopust oTkpeiTHst BUpycoB (/.
N. WBanoBckuii). OCOOEHHOCTH CTPOCHHUS W KU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >XKUBOTHBIX W YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — Bo36ynurens CIINda.
OOpatHas  TpaHCKpuIllMs, peBepraza W  uHTerpaza. IlpodunakTuka
pacnpoCcTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. UBanoBckuii, K. A. Tumupszes.

Tabnuuel u cxembl: «Tunel muTanusy, «Metadbomuzm», «MUTOXOHIPHSY,
«HepreTuyecKkuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«CTtpoenne U (QyHKIMOHHpOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTmyeckui
kom», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIM LUK BUpYcCa
CII1la, 6akrepuodaray, «Permmukamus JJHK».

O6opynoBaHue: MOJEJIN-alIuInKalun «Y nBoeHHE JIHK u
TpaHCKpuMIusa», «buocunte3 0enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPHI
JIHK.

Tema 5. Pa3MHoOkeHMe M MHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

Kietounslii 1iukiI, Wi >KM3HEHHBIM MUK KiIeTkd. MHTepdasza m MHTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAaOOp — KapUOTHII.
JIMTuionaHelidi W TalIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTosornueckne OCHOBBI PAa3MHOKEHUST W HWHIMBUIAYAJIbHOIO PAa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Crangun mutosa. [Iponeccel, mpoucxoasiiye Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH — armomnTo3.

@dopMbI pa3MHOXKEHUS OpPraHU3MOB: O€CIoioe © TMOJIOBOE. Bus
Oecronoro  pa3MHOXKEHHs: JIeJIeHHEe HaJaBOE€, IOYKOBaHHE OJHO- U
MHOTOKJIETOYHBIX, CropooOpa3oBaHue, BEre€TaTUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE ISl CEJICKIINH.

ITosioBOE pa3MHOXKEHHE, €T0 OTIIMYUSA OT OECIOI0TO.

Meiio3. Cranuu menosa. IIpoueccsl, mpoucxoadinne Ha CTaausax Meio3a.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. bruonormdeckuii CMbICT H
3HA4YECHUE MEH03a.



I'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie *Kemne3bl: CEMEHHUKHU U aMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJTOBBIX
KJIIETOK — raMeTr (CIepMaTo30u, SIMIEKIIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTpOCHHMS SHUIEKIETOK W crepmaTo30uaoB. OmioI0TBOpPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PA3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyisnus, opranoreres. [locramOpuonansHoe pazBuTHE. THUIIBI
MMOCTAMOPUOHAILHOTO PAa3BUTHS: MpsIMOE, HempsiMoe (JIMYuHOuYHOE). Brnusuue
Cpebl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBHI3BIBATH BPOXKIEHHbIE
YpOJICTBA.

Poct u pazButue pacteHnii. OHTOT€HE3 LIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSIL.

JdeMoHcTpanum:

Tabmumpl u cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pPACTeHU», «BereraTuBHOE pa3MHOKEHUE
pacreHuity, «Jlenenue kineTku Oakrepuit», «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Knerounbslii ukiny, «Permukanusa JJHK», «Mutos»,
«Meio3z», «lIpsamoe u HenpsiMoe pa3BUTHEY, «I aMeTOTeHe3 y MIIEKOTUTAOIINX
U 4yesroBekay, « OCHOBHBIE CTAIUM OHTOTECHE3A.

OGopynoBaHue:  MHKPOCKOI,  MHUKporpenapathl  «CrepMaTo30uIbl
MJIEKOTIUTAIOIIEroy», <«SilekieTka MiekonuTaromero», «Kapuokunes B
KJIETKaX KOpEIlIKa JIyKa», MarHUTHasi MOJEb-aNnruinkaus «JleneHue KieTku»,
moaenb JIHK, Monens meradazHoit XpoMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGopatopHas pabota Ne 3. «HabGmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOTpenapaTax».

JlabopatopHast pabora Ne 4. «l3ydeHne CTpOeHHs MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer wm 3amaum reHetuku. lcropust pa3BuTus TeHETUKU. Poib
IIUTOJIOTUA W 3MOPHUOJIOTHH B CTAHOBJICHUU Te€HETHKU. Bkiam poccuiickux u
3apyOeKHBIX  YYE€HBIX B  pa3BUTHE TEHETUKH. MeToAbl  TEeHETHUKH
(ruOpUIOIOTHYCCKHUM,  IIUTOTCHETUYECKUH,  MOJICKYJSIPHO-TEHETUUYSCKHUH ).
OCHOBHbIE T€HETHUECKNE TOHATHUS. ['eHeTHUecKass CHMBOJIMKA, UCIIOIb3yeEMasl B
CXeMax CKpelIMBaHUMU.

3aKOHOMEPHOCTH  HACIIEIOBaHMsSI  MPU3HAKOB, ycTaHOBJIEHHble [
Mennenem. MoHOTHOpUAHOE CKpelIMBaHUe. 3aKOH €IWHOOOpa3us THOPHUIIOB
nepBoro mnokojieHud. I[lpaBuio [JTOMHHHpPOBAHUS. 3aKOH  paCIICIICHUS
npu3HaKkoB. ['unoresa ynctoTel raMmeT. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemMBaHUE. 3aKOH HE3aBUCHMOIO  HAcCJeIOBaHUs
npu3HakoB. [luToreHeTMYecKre OCHOBBI JUTHOPHIHOTO  CKPEIIMBAHUS.
AHanuzupyonee CKpELIMBaHUE. Ucnonb3zoBanue AHATU3UPYIOLIETO
CKpEIIMBAaHUS ISl ONPEIeSICHUs] TeHOTUIIa 0COOU.

CuemienHoe HacjenoBaHwe Tnpu3HakoB. PaGora T. Moprana 1o
CLUCIUICHHOMY HACJIEJAOBaHHIO TeHOB. HapymieHnue cuenineHuss TeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.

I'enetnka nosa. XpoMOCOMHOE ONpeAEIeHNE N0Ia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHesle M reTeporaMmeTHble OpraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MMOJIOM.



N3MeHYnBOCTSD. Buaer U3MEHUYHUBOCTH: HEHACJEACTBEHHAS 151
HaclieACTBeHHasA. Poimb cpenbl B HEHACHEICTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIMOHHOW W3MEHYMBOCTU. BapuanuoHHBIN psan u
BapuanuoHHass KpuBas. Hopma peakuum npusHaka. KonauuecTBeHHbIE W
KaueCTBEHHbIE MPU3HAKK U UX HOpMa peakuuu. CBOMCTBA MOIUPUKAITMOHHON
M3MEHUYHUBOCTH.

HacnencrtBeHHasi, niam reHoTUNHYECKas, U3MEHYMBOCTh. KomOuHaTHBHAS
M3MEHYMBOCTh. Meilo3 M TMOJoBOM mpolecc — OCHOBAa KOMOWHATUBHOMN
W3MEHYUBOCTU. MyTanuoHHass u3MeHYuBOCTh. Krnaccudukauuss wmyTanui:
TE€HHbIC, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ TPUYMHBI MYyTalLHl.
MyTtarennbie (QakTophl. 3aKOH TOMOJOTMYECKUX PsSJIOB B HACJEIACTBEHHOU
m3MenuuBoctyu H. U. BaBuiiosa.

BhesnepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetrnka denoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETUKU
YEJI0BEKA: reHeaJOrn4eCKHUi, OJIM3HEIIOBLIH, IIUTOTCHETUYECKUM,
OMOXMMHUYECKUN, MOJEKYIsIpHO-TeHeTHYeckuil. COBpeMEHHOE OIpe/eNieHue
TE€HOTHIIA: MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomotnpto [1I[P-ananu3a. HacnencTBennbie 3a00jeBaHHS 4eOBEKa: T'CHHbBIC
0oJie3Hu, OOJIE3HU C HACJIEICTBEHHON MPEAPaCONOKEHHOCTRIO, XPOMOCOMHBIC
oone3nu. ComaTuyeckue U TeHepaTuBHbIC MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHnuIBl 310pOBOTO 00pa3a KU3HU, TUATHOCTUKU, MPODUIAKTUKHI U JICUCHUS
reHEeTHYECKUX 00JIe3Her. MeuKo-reHeTuueCKOe KOHCYJIbTHPOBAHNUE. 3HAUCHHE
MEIMIIMHCKON TEeHETUKUM B TMPENOTBPAIIEHUH U JICUEHUU TEeHETUUYECKUX
3a00JIeBaHUi YeIoBeKa.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pu3s, C. C. UetBepuxos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuupt u  cxembl: «MOHOTHOPUIHOE  CKpEIIMBAaHWE U  €ro
IUTOT€HETUYECKAs] OCHOBa», «3aKOH PAaCLICIUICEHHUS M €ro LIUTOr€HEeTUYecKas
OCHOBa», «3aKOH YHCTOTBHI Tramer», «JluruOpumHoe CKpelrBaHUE,
«lluTomornyeckne  OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHUs», «Mero3»,
«B3anMoIeCTBUE AJUICNIBHBIX TE€HOBY», «l'€HEeTHYEeCKHuEe KapThl PACTCHUI,
KUBOTHBIX U YeJIOBEKa», «I'eHeTukKa moisa», «3aKOHOMEPHOCTH HACIEIOBaHMUS,
CLUEIUIEHHOTO C moJIOM», «KapuoTumbsl YeoBeka M KUBOTHBIX», «Buuasl
U3MEHUYMBOCTHY, «MoaudukamoHHas U3MeHYUBOCThY, «HacnenoBanue pesyc-
dakropa», «I'eHeTuka rpymi KpoBu», «MyTalmoHHasI K3MEHUYUBOCTHY.

O6opynoBanue: MoJenu-anIuiMKanuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Hemonnoe pomuuMpoBaHue», «JlurnOpuaHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MUKPOCKON M MuKpormpenapaTt «Jlpozoduna» (Hopma, myTtanuu
(bOpMBI KPBUTBEEB U OKpPACKH Tena), repOapuit «I'opox moceBHOIN.

JlabopaTopHble U IpaKkTH4ecKHe padoThI:

Jlabopatopnas padota Ne 5. «M3ydenue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUITBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparoprass pabora Ne 6. «lM3yuenme  mMoaMQpUKAITMOHHOMN
M3MEHYHMBOCTH, IOCTPOCHUE BAPUALMOHHOTO PSAIa U BAPUALTMOHHOW KPUBOM».

Jlabopatopnas pabora Ne 7. « AHanu3 MyTanuii y 1po30¢puiIbl Ha TOTOBBIX
MHKpOIIPENapaTax».

[Ipaktueckast padora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Centekuus opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.



Ceneknuus Kak HayKa U MPOLECC. 3apOKICHUE CENEKINHA U JTOMECTUKALM.
Yuenue H. WM. BaBwioBa 0 1EHTpax NPOUCXOXKICHUS U MHOrooopasus
KYJIbTYPHBIX pacTeHu. L{eHTpbl NpOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. COPT,
1opoja, ITaMM.

CoBpeMeHHbIe METO/IbI CeNIeKIIMU. MaccoBbIil 1 UHAWBUYAbHBINA OTOOPHI
B CEJIEKI[MU PACTEHHI U KUBOTHBIX. OUEHKA 3KCTEphepa. BIM3KOpOICTBEHHOE
cKkpelBaHue — WHOpuAMHT. Yuncras nuHus. CKpenuBaHHE YHCTBIX JUHUU.
['erepo3uc, nnu rubpunnas cuia. HepoacTBeHHOe CKpelnuBaHue — ayTOPHUIUHT.
Otpnanénnas rulOpuausauusd U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJIyYEHUE TMOJUIUIONAO0B. JIOCTMIKEHUS CENEKUUM PACTEHUM, JKUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak oTrpacib IPOU3BOACTBA. ['€HHAs MHXKEHepus. DTarlbl
co3nanusi pekomOouHantHOM JIHK u TpaHcreHnnix opranu3moB. KierouHas
uHxkeHepus. KnetouHele  KynapTypbl. MHKPOKIOHAIBHOE  Pa3MHOXKEHUE
pactrenuii. KioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX
OpraHu3MOB. OJKOJOrM4Yeckue u atuyeckue mnpodiembl. MO — reHetudecku
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBanoB.

Tabnuupel u cxembl: kapta «LIeHTpBI TPOUCXOXKIAECHUS U MHOr00Opa3us
KyJIbTYpHBIX pacTeHui», «llopoapl pmoMamHMX KUBOTHBIX», «Copra
KyJbTYPHBIX pacTeHui», «OtnanéHHas rudbpuauzanus», «PaboTel akamgemuka
M. @. Usanosay, «lloaumnonaus», «O0ObEeKTH OMOTEXHOIOTUNY», «KiaeTouHbIe
KyJbTYpbl W KIOHHpOBaHue», «KoOHCTpyHpoBaHME U IIEPEHOC TI'€HOB,
XpPOMOCOM.

O6opynoBaHue: MYJSDKM TUIOJOB M KOPHEIUIOJAOB JUKUX (GOpM U
KyJIbTYPHBIX COPTOB pacTeHuit, repOapuit «CeabCKOX03sIICTBEHHbBIE PACTEHUS.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTHUIKEHHUS CEJIEKIMH PACTEHUN U
AKUBOTHBIX  (Ha  CEJIEKUMOHHYIO  CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIBHBIA yYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

11 KIJACC

Tema 1. DBoIIOIIHOHHASI OHOJIOTUS.

[IpeanochIKu BO3HUKHOBEHHS 3BOJIOLMOHHON TEOPUHU. DBOJIIOLMOHHAS
Teopus U e€ MecTo B Ouonoruu. BriusiHue 3BONIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BoOIONMU. [laneoHTOMOrMUECcKre: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTMYECKOW JIETOMHCH, TMEPEXOIHBIE (POPMBI.
buoreorpadguueckue: cxomctBo W paznuune ¢GayH u (QIOp MaATEpUKOB H
OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUUMSI dMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHMW3MOB HACIIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTEeH Yy BCeX
OpPraHu3MOB.

OpomounoHHas Tteopust Y. JlapBuna. IIpeanochuiku BO3HUKHOBEHUSA
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIOIUMU BUJIOB 1O JlapBuHY (M30BITOYHOE



pa3MHOXXEHUE npu OTPaHUYEHHOCTHU pecypcos, HeonpeaeneHHas
M3MEHYMBOCTh, OOpHOA 3a CyIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretndeckas Teopus 3Boioiuu (CTD) u e€ 0OCHOBHBIE TTOJIOXKEHUS.

MuxkposBotornus. [lonmynsiiusa kak e1MHUIA BUIa U SBOJIIOIUH.

JIBrky1ue cuiibl ((aKTOphl) YBOJIIOIUUA BUOB B puUpoje. MyTalmoOHHBII
MpOIeCC U KOMOWMHATHUBHAS U3MEHYMBOCTh. [lomynsiinoHHbIE BOJHBI U Jpend
reHoB. M3oms1ust U Murparusi.

EcrectBennsiit otO0p — Hampabisitouuii gakrtop sBooruu. Dopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[Tpucnoco6eHHOCTh OPraHW3MOB KaK pe3yJbTaT 3BoJoIuu. [IpumMepsl
IPUCTIOCOOJIEHU Y OpraHu3MoB. ApoMopd03bl U UIU0AATITAIIUH.

Bun wu Bumoo6pazoBanme. Kputepuu Buma. OcHOBHbBIE (POpMBI
BUI000pa3oBaHusi: reorpauyeckoe, 3K0JIOTrMIeCcKoe.

MakposBomtorusi. Dopmbl  IBOJOIUU:  (PUIETHYECKAs], JAUBEPreHTHAs,
KOHBEpreHTHasl, napasienabHas. HeoOpaTuMOCTh 3BOJIOLMH.

[Ipoucxoxnenue oT HECIeaIn3upOBaAHHBIX IIPEKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHas paguanus.
JdeMoHcTpanum:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromep, A. H. Ceep1ios.

Tabmumelr u  cxembl: «Pa3BuTue OpraHUueckoro wmupa Ha 3emiey,
«3apoabIlIY MO3BOHOYHBIX JKUBOTHBIXY», «ApXxeontepukcy, «DopmMbl O0pLOBI 3a
cymiectBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue  COpTOB
pacTeHui, «MHoroob6pasue opox KUBOTHBIX), «Tomynsauumy,
«MyTanmoHHasi U3MEHYUBOCTHY, «ApoMopdo3bl», «Manoananranuny, «O0mas
nereHepauus», «/Bmkymmue cuisl sBodonun», «Kapra-cxema MapuipyTa
My TEIIECTBUS 4. JapBuHay, «boprba 3a CYILIECTBOBaHUE,
«IIpucnoco0neHHOCTh OpraHu3MoBy», «l'eorpaduyeckoe BUA00Opa3OBaHUE,
«IKOJIOTUYECKOE BHI000pa30BaHHE.

O6opynoBaHue: KOJJIEKIIUS HACEKOMBIX C PA3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOZOB U ceMsiH, KoJuteKius «IIpuMephl 3alUTHBIX TPUCTIOCOOTIECHUN Y
KUBOTHBIX», MOJieTIb «OCHOBHBIE HAINPaBJICHUS IBOJIOLNUN», 00BEMHAS MOJIENb
«CTpoeHHE TOJOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra Mupa, Kouiekuus «DopMmbl COXpPaHHOCTU
UCKOIMAEMBIX KUBOTHBIX M pacTeHHil», Mojenp anmukanus «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Butue HacekoMoro», «Pa3Butue
JSATYIIKA», MUKpoTpemnapat «J{po3oduna» (Hopma, MyTaruu GOpMbl KPHUIHEB U
OKpacKH Tena).

JlabopaTopHble H MpakTH4YecKHe PadoThI:

Jlabopatopnas padota Ne 1. «CpaBHeHHe BHUIOB MO MOP(]OIOTHIECKOMY
KPUTEPUIO».

JlaGoparopnas pabota Ne 2. «OnucaHue MPUCIIOCOOICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEJILHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3eMmJie.

JloHayudHbIE€ MPENICTABICHUSI O 3aPOXKJICHUM XKU3HU. HaydHble rUmoTessbl
BO3HUKHOBEHHUS KU3HM Ha 3emiie: aOWOoreHe3 W MaHCTIepMUS. XUMHUYECKas
ABONIOLMS. AOUOTEHHBIN CHUHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTaHUYECKHUX.
OKCNEPUMEHTAIIbHOE MOJTBEPKJICHUE XUMHUYECKOW »3Boonuu. HauanbHbie
sTambl Ouosorundeckod sBomtonnu. l'unoreza PHK-mupa. dopmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE NMPOTOKIETKHU. [lepBble KIETKU U UX
sBOMIOLMS. DOPMHUPOBAHNE OCHOBHBIX IPYII KMUBBIX OPTaHU3MOB.



Passutre xu3HM Ha 3emuie no spam u nepuonam. Karapxen. Apxernckas u
nporepo3oiickas dpbl. [laneo3olickas spa u €€ mepuoaAbl: KeMOpUICKUIA,
OPJOBUKCKUH, CUITypPUHCKHH, IEBOHCKHH, KAMEHHOYT OJIbHBIN, TIEPMCKHIL.

Me3o3oiickast 9pa u € NeprObI: TPUACOBBIN, IOPCKHH, MEIOBO.

Kaiino3olickass 2pa u €€ nepuoAbl: NAJICOTCHOBBIN, HEOTE€HOBBIN,
AHTPOIIOrEHOBBIN.

XapaKTepUCTUKA KIUMAaTa U re0JIOTHYeCKUX npoueccoB. OCHOBHBIE TAlbI
ABOJIIOIIMM PACTUTEIBHOTO M YKUBOTHOTO MHpa. ApomMop(]o3bl y pacTeHHil u
XKUBOTHBIX. [losiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHM4ecKOro MHpa Kak OTpaK€HHE HBOMIOUMH. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIOIMSL ~ 4YeJIOBEKa.  AHTpOmoJIOrMsi  Kak  Hayka.  Pa3Butue
NPEJACTABICHUA O  MPOUCXOXKICHUM  4YeJIoBeKa. MeTonbl  HU3y4YeHUs
aHTpornoreHe3a. (CxoactBa M pa3auyusl  4YEJOBEKA M KUBOTHBIX.
CucTeMaTH4YeCKOE MOJ0KEHUE YEIOBEKA.

JBuwxymue  cunsl  (pakrtopsl) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOImecTBeHHbI 00pa3 KU3HH,
U3TOTOBJICHUE OPYAUI TPYy1a, MBIIICHUE, PEUb.

OcCHOBHbIE CTaIUM W BETBH DBOJIIOLIMU YEJIOBEKAa: aBCTPAJIONUTEKH,
YenoBexk yMmenbii, YenoBek npsAMoOXoAsiini, YeloBEeK HeaHIEPTaIbCKHUH,
Uenosek pasymHbiid. Haxonku McKomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHUS,
00J1acTh pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHS.

Yenoeueckne packl. OcHOBHble OOJbIIME€ pachkl: €BPOMNEOUTHAS
(eBpasmiickasi), HErpo-aBCTpaJlOMAHAs (PKBaTOpUAIbHAs), MOHTOJOHIHAS
(a3maTcko-amepukaHckas). UepTbl NPUCIOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKHUX Pac K YCJIOBHUSAM CYIIECTBOBaHMs. EIMHCTBO YEIOBEUECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Peau, JI. Ilactep, A. M. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! 1 cxeMbl: «Bo3nnkHoBenne CoJHEYHOM CUCTEMBI», «Pa3Butie
opraHuyeckoro wmwupa», «PacturtenbHas kieTtka», «KuBOoTHas KIeTKay,
«IIpokapuotnueckas kineTka», «CoBpeMEHHasi CUCTEMa OPraHUYECKOTO MUPay,
«CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHHS YeJIOBEKa M YeIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKUX HAaXOJIOK TMPEIKOB
COBPEMEHHOI'0 YeJ0BEKay, «/IpeBHenmue moan», «pesaue moan», «llepBbie
COBpPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6opynoBanue: wmymspku — «IIpoucxokaeHue — demoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEaH/IepTajablla, KPOMaHbOHIIA), CIECNKU WIIU
M300paKEHUS KaMEHHBIX OpPYAHM MEPBOOBITHOTO YelioBeKa (KaMHH-UOMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTMYEeCKass TaOnuIa, KOJIeKIusa «DopMbI
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKkTHYecKUe padoThbI:

[IpakTuueckast pabota Ne 1. «3yueHue uCKomaeMbIX OCTaTKOB pacTeHUI
Y )KUBOTHBIX B KOJUICKLIHSIX.

DKCKypcusl «IBOJIOIMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsl 4 OKpYysKawiuas cpeaa.

DOKOJOrusl Kak HaykKa. 3aJaud W paslelbl  3KOJIoruu. MeTonsl
AKOJIOTMYECKUX UCCICAOBAHUNA. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKa.



Cpenpl 0OUTaHMSI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3AYIIHAs, TOYBEHHAS,
BHYTPUOpPTaHU3MEHHASI.

Okonorunyeckue Qakropsl. Knaccudukanus sKogoruyeckux (HakTopoB:
abuotuyeckue, OMOTUYECKHME U aHTPONOTeHHbIE. J[elicTBHE H3KOJOrMYECKHX
(hakTOpOB HAa OPraHU3MBI.

AbGuoTuyeckue (haKkTOpHI: CBET, TeMIepaTypa, BJI&KHOCTb.
®dotonepuoausm. [lpucnocobieHus opraHU3MOB K JCHCTBUIO aOMOTHYECKHUX
dakTopoB. buonoruueckrue puTMEI.

buotnueckue  Qakropsl. Buuabl  OMOTHMYECKMX  B3aMMOJEHCTBUNA:
KOHKYpPEHIUSI, XHUIIHUYEeCTBO, cuMOMo3 u ero ¢opmbl. Ilapazutusm,
Koofepauus, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AmeHcanu3M, HeUTpanu3M. 3HaueHHe OMOTHYECKHX B3aUMOJEUCTBHMA IS
CYILIIECTBOBAaHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAaKTepUCTUKH monyisuud. OCHOBHBbIE TOKa3aTelu
MOMYJISIUUA: YUCICHHOCTD, [NIOTHOCTB, POXIAeMOCTb, CMEPTHOCTb, IPHUPOCT,
murpaius. JlnHaMuka 4ucIeHHOCTH TOMYJISIUN U €€ PeryJIsiusl.

JdemoHncTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuel n cxembl: kapta «IIpupogusie 30Hb1 3eminn», «Cpeabl oOOUTaHUs
opranu3zMoBy», «®Doronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTHU NOMYJISuU HHQY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlabGoparopnas pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH PacTCHHUI
U3 Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHasi padota Ne 4. «BnusHue cBeTa Ha pPOCT M pa3BUTHE
YEPEHKOB KOJIEYCay.

[Tpaktuueckass pa6ota Ne 2. «[loacyu€T MIOTHOCTH TOMYNSAIUNA pPa3HBIX
BUJIOB PACTEHUIN».

Tema 4. Coob1mecTBa M 3KOJI0rHIEeCKHE CHCTEMBI.

Coo06miecTBo opranu3MoB — OuorieHo3. CTPYKTypbl OHMOIIEHO3a: BHJIOBas,
IPOCTpaHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-nomuHaHTHL. CBS3U B
OHoIIEHO3E.

DKoJIoruYecKkne CcucTeMbl (PKocucteMbl). IloHsiTHE 00 »KOCHCTEeME U
ouoreornenoze. MDyHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopor BemecTB W TIOTOK DJHEPrUH B
skocucteme. Tpodudeckue (MUIIEBbIC) YPOBHHU dKOcUCTeMBI. [TuteBsie nienu u
cetu. OCHOBHBIE TOKa3aTelIM OSKOCHUCTEMBI: Ouomacca,  MPOIYKIIHS.
DKOJOTUYECKUE TMHPAMUJBI: TPOAYKIIUU, YHCICHHOCTH, OroMacchl. CBOWCTBa
HKOCUCTEM: YCTOMUYUBOCTH, CaMOperyJisuus, pazsurue. CyKieccus.

[IpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. IJKocHCTeEMa
XBOMHOTO WM HIMPOKOJIMCTBEHHOIO JIeca.

AHTpPONIOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buonoruyeckoe u X031CTBEHHOE 3HAUEHHE arpO3KOCUCTEM U yPOOIKOCHCTEM.

buopasnooOpazue kak (axtop ycroitunBoctu skocucreM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yyenne B. U. Bepranackoro o 6uocdepe. ['paHutipi, coctaB U CTpyKTypa
o6uocheprr. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OMOChEphl Kak
r100anbHON 3KOCUCTEMBbl. J[MHAMUYeCKoe paBHOBECHME M OOpaTHasl CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB ©U  OHOT€OXMMHUYECKHE LHUKIBI  3JIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIH.



YenoseuectBO B Ouochepe 3emiid. AHTPONOTE€HHbIE HW3MEHEHHS B
o6uocdepe. ['odanbHBIE SKOJIOTMYECKUE MPOOTEMBI.

CocyiiecTtBoBaHue MPUPOABI 151 YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak OCHOBa  ycTolumBocTH  Ouocdepsl. OcHoBa
pallMOHAJILHOTO YIpPaBJICHUs MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTimxeHus: OMOJIOTUU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. . Bepuaackuii.

Tabmuuel u cxemsbl: «Ilumessie nenuy», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponubie coobmecTBa», «llenn nmutanus», «IKOJIOrHUYECKas] MUPAMUIAY,
«buochepa wu yenmoBek», «IKocHCTEMa IIUPOKOJUCTBEHHOTO  JIecay,
«JKkocucTtemMa XBOWHOro Jseca», «buoleHo3 Bogoémay, «ATpPOLEHO3Y,
«IIpumepHBIE aHTPONMOTECHHBIE BO3ACHCTBHUS Ha MNPUPOAY», «Baxueiiue
UCTOYHUKU 3arpsi3HCHUS] BO3JyXa U TPYHTOBBIX BOja», «[louBa — BakHelias
coctapistomas ouochepor», «DakTopel nerpaganuu mouBy, «llapHUKOBBIN
ahdexr», «DakTopbl PpaJTMOAKTUBHOrO 3arpsisHeHus Ouocdeps», «OOmas
CTpykTypa O6uochepr», «PacnpocTpanenue xu3Hu B 6nocdepey, «O30HOBBIN
skpaH ouocheps», «KpyroBopot yriaepoaa B 6uocheper», «KpyroBopor azora B
IPUPOJIEH.

O6opynoBaHue: MOEIb-aNTIIUKAIUS « TUMMYHBIE OMOLIEHO3BI», repoapuit
«PactutenpHble  cooOmiecTBa», KoJulekuuu — «buorieHosy», «Bpenurenu
BOKHEUIIIUX CEIBCKOXO3IMCTBEHHBIX KYJIbTYp», TepOoapuui W KOJUICKIIUU
pacTeHU W JKUBOTHBIX, IPUHAJICKAIINE K PA3HBIM IKOJOTHUUECKUM TPYIIIaM
onHoro Buaa, KpacHas xkuura Poccuiickoit ®denepamnuu, H300paKeHUS
OXpaHsAEMBbIX BUJIOB pacTeHuit 17} KUBOTHBIX.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOT N HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBauBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYaIIIUMHUCA TMPOrpaMM CpeIHEero oO01ero oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JTUUHOCTHBIX pE3yIbTaTOB OCBOCHMS Npeamera «buonorus»
BBIZICJICHBI  CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKONW TPaKTAaHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPENICICHUIO, HAIMYUE MOTHUBALUM K OOYYCHUIO
OMoJIOruH, 11eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM TUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYUECKUX TpaauLIMi  pa3BUTHSA
OMOJIOTMYECKOTO  3HAaHMS, TOTOBHOCTh W  CIOCOOHOCTh  OOYYarOUIUXCS
PYKOBOJICTBOBaTbCSI B CBOEH  JACATEJIBHOCTH  LIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPUCYIIMMH CHUCTEME OMOJIOTUYECKOTrO OO0pa30BaHMs, HAIMYUE
AKOJIOTUYECKOTO TIPaBOCO3HAHMS, CIOCOOHOCTU CTaBUTh IIEIM M CTPOHUTH
YKU3HCHHBIC TIJIaHBI.

JInyHOCTHBIE PE3YJbTAaThl OCBOCHHUS TNpeamera «buonorus» I0CTUTaroTCs
B CIMHCTBE y4yeOHONW M BOCIHMTATEIBHON JEATEILHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMU POCCUUCKHUMHU COLMOKYJIbTYPHBIMH, HCTOPUUYECKUMH H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, TPUHITHIMU B OOIIIECTBE NIPABUIIAMH U
HOpMaMH TIOBEICHMsI W  CIOCOOCTBYIOT  MpolleccaM  CaMOIIO3HAHUA,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, Pa3BUTHUSI BHYTPEHHEW MO3WLIHUH JIMYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K 3aKOHY M IPaBONOPSAKY, YEJIOBEKYy Tpyda U
CTapiieMy TMOKOJEHHUIO, B3aUMHOI'O YBa)KE€HHUs, OEPEKHOTO OTHOIIECHHS K
KyJIbTYPHOMY Hacl€AUI0 W TPAaJULMSIM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickoit @enepannu, MpUPOJIE U OKPYKAKOIIEH Cpee.

JIndHOCTHBIE pPE3yJIbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JTIOJIKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH oOyyJaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEH IMO3UIMEH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHMEHTAIIMM, IMO3UTUBHBIX BHYTPEHHUX YOEKICHHI,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrOo  00IIecTBa,
paclIMpeHue >KU3HEHHOIO OIbITa M ONbITa JEITEIBHOCTA B IIPOLECCE
peann3alry OCHOBHBIX HAIIPABJICHUUW BOCIIUTATENBHOM AEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUS:

chOpPMHUPOBAHHOCTh  TPAXKIAHCKOM  TO3WIMK  OOydYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHME CBOWX KOHCTUTYIMOHHBIX TMPaB W OOS3aHHOCTEH, YyBaKEHUE
3aKOHA W NIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITEIBHOCTH IPU CO3AAHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M TTO3HABATEIHHBIX 33]1a4, BHITIOJTHEHUN
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TIO3HUIIMI0 IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSICHSTH €€;



YMEHHUE YUYUTHIBATh B CBOMX JEUCTBUIAX HEOOXOAMMOCTh KOHCTPYKTUBHOIO
B3aMMOJIEUCTBUS JIOAEH C pa3HBIMU YOXKJIEHUSIMHU, KYyJIbTYPHBIMU LIEHHOCTSIMU
Y COLMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOILIECCE COBMECTHOTO BBIIOJHEHUS
yueOHBIX, MO3HABAaTEIbHBIX U MCCIEIOBATENbCKUX 3a7a4, YBaXKUTEIBHOIO
OTHOIIEHUS] K MHEHHIO OIIMOHEHTOB MPH OOCYXKIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

FOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU IE€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TpakIaHCKOU HUJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HApoJy, YyBCTBA OTBETCTBEHHOCTU IEPE]
Ponunoil, ropmoctu 3a CBOM Kpal, CBOXO PoauHy, CBOM SI3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
OPUPOJBI, JOCTHXKEHUSIM Poccun B HayKe, MCKYCCTBE, CHOPTE, TEXHOJOTHSX,
Tpyne;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCUUCKHMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OHMOJOTWH, MOHUMAHUS 3HAYECHHs OWOJOTHHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOT'O 00IIECTBA;

uzeitHas yoexXI€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN pOCCUICKOIO HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MMOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3JAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTO NMPUHATHUS LIECHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

SCTETHYECKOE OTHOLICHHE K MUPY, BKIIOYast ICTCTUKY ObITa, HAYIHOTO U
TEXHIYCCKOT0 TBOPYECTBA, CIIOPTA, TPY/Q, OOLICCTBEHHBIX OTHOLICHHIL

NOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOW MPUPOABI H €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIP2)KCHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHus, GopMHUpPOBaAHUSA KYJIbTYpPbI 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAaHWEe W peanu3anus 370pOBOTO U Oe3omacHoro obpasa >KH3HU
(3mopoBoe  mHTaHWE, COOJIOACHHUE THUTHEHUYECKHX TPaBWJI W HODPM,
cOQIaHCUPOBAHHBI PEXKUM 3aHATHH M OT/ABIXA, peryispHas (undeckas
AKTUBHOCTB), OEpPEeXHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 370POBbIO;

NOHUMAHHUE LEHHOCTH TMpaBWJI WHIUWBUAYAJIbHOIO U KOJUIEKTUBHOTO
0€30MacHOro TMOBEIEHUS B CHUTYalUsX, YTPOKAIOUIUX 370POBBI0 U JKU3HU
JIIO/ICH;

OCO3HAHHWE  TMOCJHEACTBUA W  HENPUATUS  BPEIHBIX  IMPUBBIUEK
(ynotpebeHust aakoroisi, HAPKOTUKOB, KypeHUsI);

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYZy, OCO3HAHUE LIEHHOCTH MAacTepCTBa, TPYyA0Jt00ue;



TOTOBHOCTbh K AKTUBHOW AEATEIBHOCTU TEXHOJOTMYECKOM U COLUAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHUIIMUPOBATH, MJIAaHUPOBATh u
CaMOCTOSITEJIBHO BBIIOIHATH TaAKYIO J€ATEIbHOCTD;

UHTEpPEC K pa3auuHbiM cdepaMm npodecCHuOHAIbHON JesATENbHOCTH,
YMEHHE COBEpILIaTh OCO3HAHHBINA BHIOOp OyayIieil npodeccuu u pean30BbIBaTh
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

FOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHUIO U CcamMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

HKOJIOTHYECKHU IIEJIeCO00pa3HOe OTHOUIEHUE K MPHUPOAE KaK HMCTOUYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTHYECKOW KYJBTYPhI: MPUOOPETCHHE ONBITA
IUIAHUPOBAHUS TOCTYNKOB W OIEHKHM HUX BO3MOXHBIX TMOCJIEACTBUN ISt
OKPYKAIOIIEN CPEBI;

OCO3HaHME TI100aJIBHOr0 XapakTepa dKOJIOTMYEeCKUX MpoOjeM U MyTeH ux
pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble MPU H3yYEHUU OMOJIOTHUU
3HAHUS W YMEHHS TIPH peIIeHWHU TpoOJieM, CBSI3aHHBIX C pallMOHAIbHBIM
IPUPOIOIONIb30BAaHUEM  (COONIOZICHHE TpaBUJ TOBEJIEHUS B  TIPUPOJE,
HAIPaBJICHHBIX Ha COXPAHEHHE PABHOBECUS B JKOCHUCTEMAaX, OXPaHy BHJIOB,
IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATHE JICHCTBUM, TMPUHOCSIINX BPEI OKPYXKAIOIICH
NPUPOJHOMN Ccpejie, YMEHUE MPOTHO3UPOBATH HEOJATONPUSATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS IPEAIIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HaJU4YME Pa3BUTOrO  HKOJOTUYECKOTO  MBIIUICHHS, 3KOJIOTMYECKON
KyJbTYpbI, OIbITA JESITEIBHOCTH HKOJOTHMYECKON HAIpPaBICHHOCTH, YMEHUSA
PYKOBOJCTBOBAThHCS UMHU B MO3HABATENIBHOW, KOMMYHUKATUBHON U COIIMATBHOM
OpaKkTUKE, TOTOBHOCTM K Yy4YaCTHI0O B IPAKTUYECKOM JEATEIbHOCTH
AKOJIOTMYECKOI HAIlpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MMOJHMKYJIbTYPHOM
MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOW M YUTATEIbCKON KYJIbTYphl KaK CpEICTBa
B3aUMOJCHCTBHS MEXKIY JIFOJAbMU U MTO3HAHUS MUPA;

NOHMMaHWe CcrnenuPuKU OUOIOTMM KaK HAyKd, OCO3HaHWUS €€ poiu B
(dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU 1EIOCTHOTO
MIPEICTaBICHUS 00 OKpYKAIoIIeM MUPE KaK O €IMHCTBE MPUPOJIbI, YETIOBEKA U
oOIIecTBa, B MO3HAHWM MPHUPOTHBIX 3aKOHOMEPHOCTEW U pelIeHUU MpodiieM
COXpaHEHHMs IPUPOJHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3/IaHUE TEPCIIEKTHBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pemaTh pPECypcHbIE MPOOJIEMbI  Pa3BUTHS
YeJIOBEYECTBA, MMOMCKA MyTeH BBIXO/A U3 II00aTbHBIX KOJIOTUUECKHUX MPoOIeM
u obecreyeHHs TMepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
MCITIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B TMOJIYYECHUH OHOJIOTUYECKUX 3HAHUM B IEINSIX
MOBBIIIEHUSI OOIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (YHKIMOHAIbHOM  TPAMOTHOCTH  OOYy4YarolUXCH,
dbopMupyemoii npu U3y4eHuu OMOJIOTUH;

MOHMMAHHE  CYIIHOCTH  METOJIOB  TMO3HAHWS, UCIOJB3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTHU HCIOJb30BATh MOJYy4aeMble 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBIICHUM OKPYXAIOIIEro MUpPa U MPOUCXOASIIUX B HEM
W3MEHEHUM, yMEeHHUe JeraTh 00OCHOBAHHBIC 3aKJIOUCHMSI HAa OCHOBE Hay4YHBIX
(haKTOB ¥ UMEIOIIMUXCS TAHHBIX C LETbI0 MOJYYeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIIOJIb30BAaTh OMOJIOTUYECKHE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIAThH
MPOEKTHYIO U UCCIICIOBATEIBCKYIO JIESITEIbHOCTh MHANBUIYATIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUM MO OMOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yibTaTbl  OCBOCHUS  y4eOHOro  mpeameTa
«buonorus» BKJIIOYAIOT: 3HAYUMBIC JJI1 (POPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIUIUTMHAPHBIE  (MEXIPEIMETHBIE)  OOIICHAYyYHbBIC
MOHATHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MUpa U CIEHUPUKY
METOJOB TIO3HAHMS, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
SHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbIH (PaKT, MPUHLHUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIIOJIeHHe, HU3MEpEeHHe,
DKCHEPUMEHT U JIPYIHX), YHUBEPCAIIbHbBIE yueOHbIe JNEHUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE, PpEryJISTUBHBIC), OOECIEeYNBAOIINE
dbopmupoBanue (yHKIMOHAIBLHON T'PaMOTHOCTU M COIMATIBHON KOMIIETEHIIUU
oOy4Jarmuxcs, CIOCOOHOCTh OOYYalONIMXCS  HMCIOJIb30BaTh  OCBOCHHbBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA U  YHUBEPCAJIbHbBIC
ydeOHbIe IEHCTBUS B IO3HABATEIILHOW U COIIMAJIBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yIbTaThl OCBOSHHUS MPOTPAMMBI CPEIHET0 OOIIero
0o0pa3oBaHus TOJKHBI OTPaXKaTh:

OBiaseHne  yHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENHHO  (opMynUpOBaTh U  aKTyaIM3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUM 3HAHUWA MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanmu3a, cuHTE3a, CpaBHEHHWs, Kiaccupukauu, 000OIICHHs), pPacKpbIBAaTh
CMBICIT OMOJIOTMYECKMX TOHATHH (BBIACIATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHAaBIIUBATh CBSI3U C IPYTUMU NOHATUAMMU);

ONpeNeNaATh LeNu ACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C ITOCTaBICHHBIMHU
LETISIMU;

UCTIOJIb30BaTh OWMOJOTHYECKHE TOHATHS Uil OOBsICHEHUS (HaKTOB U
SIBJIEHUM )KUBOW MPHUPOJIBL;

CTPOUTH JIOTUYECKHUE paCCYyX IeHUsA (MHIYKTHBHBIE, JAEAYKTHUBHBIE, IO
aHAJIOTUH), BBISIBIISITH 3aKOHOMEPHOCTU U MPOTHBOPEYHSI B PACCMATPUBAEMBIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;



MPUMEHSATh  CXEMHO-MOJICTIBHBIC  CPEACTBA I MPEACTABIICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTaX,
a TakKe TMPOTHBOPEYMH pPAa3HOTO POJA, BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKH TTOCJICICTBUN JIEATEIHPHOCTH;

KOOPJWHUPOBATh M  BBIIOJHATH pPabOTy B YCIOBHSX PEAIBbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIE HCCJIEN0BATEIbCKHE IEHCTBHA:

BJIQJCTh  HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NCSATENBbHOCTH, HABBIKAMH  pa3pelieHUss  MpoOJeM, CIOCOOHOCTBIO W
TOTOBHOCTBIO K CaMOCTOSTEILHOMY TMOWCKY METOIOB PEIICHHS MPAKTHUYCSCKUX
3aJ1a4, IPUMCHCHHIO Pa3IMYHBIX METO/I0B ITO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIbI JCATCIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHMSI, €r0 HMHTEPIPETAIMK, NPEOOpPa30BaHUI0 M MPUMEHEHUIO B YYCOHBIX
CUTYaIlUsIX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

dbopMHupOBaT,  HAay4YHBIA  THII ~ MBIOUICHUS,  BIAJCTh  HAYYHOU
TEPMHUHOJIOTUEH, KITFOUEBBIMU MTOHATHAMHU U METO/IaMH;

CTaBUTh W (OpMYyIHpPOBaTH COOCTBEHHBIC 3aJla4yd B 00pa30BaTEIbHOMN
JCSATEITBHOCTH U )KM3HCHHBIX CUTYaIUsX;

BBISIBJISITh MPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaIU3UpOBATH 3ajady,
BBIIBUTATh TUIOTE3y €€ pelieHusi, HaXOAUTh apryMEHTHl I J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TOJYUYECHHBIE B XOJI€ pEHICHUS 3a/ladyd pPe3yJbTaThl,
KPUTHYECKH OIEHUBATH HMX JIOCTOBEPHOCTh, IMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX yCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBII MOUCK MEPeHOca CPEJCTB U CIIOCOO0B
JEHUCTBUS B IPO(PECCUOHATIBHYIO CPELY;

YMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTh
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHMHAIBHBIE TIOJIXO0/IbI U PEIICHNUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, JOMYyCKAIOMINE albTEPHATHBHBIC PEIIICHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX uWHGMOpMauu (TeKcTe
y4e0HOTO TOCOOMS, HAYYHO-TIOMYJSPHOW  JUTEparype, OMOJOTUYECKUX
CJIOBapsiX M CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B WHTepHETE),
aHAIM3UPOBATh MH(POPMALMIO PA3INYHBIX BHIAOB M (OPM IMPEACTABICHHUS,
KPUTHUYECKU OIICHUBATH €€ JJOCTOBEPHOCTh M HETIPOTHBOPEUYNBOCTH;

dbopMyIHpOBaThH 3aMPOCHl M TPUMEHSITh PA3JIUYHBIE METOBI ITPH TTOUCKE U
orbope Owonornyeckor wWHGOpPMANMKM, HEOOXOAUMOW IS BBIIIOJHCHUS
y4eOHBIX 33J1a4;

pHOOPETaTh OMBIT MCTOIB30BAHMS WH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUW, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOTO  HCIIOIH30BAHUS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSATEJIbHO  BBIOMpAaTh ONTUMAJIbHYI0 (OpMY MpPEICTaBICHUS
Oouonornyeckoil uHpopmanuu (cXeMbl, Tpaduku, AUArpaMMbl, TaOJIHIIbL,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayeCTBE CpeICTBa HIpu padoTe ¢
Oouonornyeckoil uHpoOpMalMe: NPUMEHSATh XUMHUYECKHE, (QU3NYECKUEe U
MaTeMaTU4YeCcKrue 3HaKu U CUMBOJBI, (hOpMYyJibl, a0OpeBHATYPYy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HAarJIAIHOCTH;

BJaJ€Th  HAaBbIKAMM  pAClO3HAaBaHMS M  3alIMThl  MH(POPMALUH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMH J1€iCTBUSIMH

1) o6meHue:

OCYHIECTBJISITh KOMMYHHMKallMMd BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJOre WJIM AUCKYCCHUHU IO CYIIECTBY OOCYXIAaeMOU TeMbl
(yMeHHe 3amaBaThb BOINPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCUTEIBHO
BBIMOJHEHUS MIpeAJIaraeMou 3a7aun, YUUThIBaTh UHTEPECHl U COTIACOBAHHOCTD
NO3UIUHI APYTHX YYaCTHUKOB IMAJIOTA WU JAUCKYCCHH );

pacno3HaBaTh HeEBepOaJIbHbIE CpPENICTBA OOIIECHUS, MOHMMATh 3HAUYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(MIMKTHBIX CUTYaIUMH,
YMETh CMSITYaTh KOH(MIUKTHI U BECTU NIEPETOBOPHI;

BJIa/IETh PA3JIMUYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJCHCTBUS, TOHUMATh
HAMEpPEeHUs] JAPYTUX JIIOAeH, TMpOSBIATh YBAXKHUTEJIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU popme (HopMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs AeSITeJIbHOCTh:

NOHMMAaThb ¥ HUCIOJIb30BaTh  IIPEUMMYIIECTBA  KOMAaHAHOW  H
UHIMBUIYaJIbHOM  pabOThl MpU  PpEUIeHUMH OHOJOTMYECKOW  IMpOoOJIEeMBI,
00OCHOBBIBAThH HEOO0XOAMMOCTh IIPUMEHEHUS IpyIIOBBIX bopm
B3aUMOJICHCTBHS TP PEIICHUH YU4eOHOH 3a/1a4u;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX IEHUCTBUHM € YUETOM OOIIMX
MUHTEPECOB U BO3MOKHOCTEMN Ka)X10I0 WieHa KOJJIEKTHBA;

OPUHUMATh I€JIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JTOCTHUKECHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacnpenensiTe pojid ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTb pPE3yJbTaTbl
COBMECTHOM pabOTHI;

OLICHMBAaTh KAadyeCTBO CBOEr0 BKJIAJla M KAXKIOIO yYaCTHHKAa KOMAaHIbI B
OOIIMii pe3ynbTaT MO pa3pabOoTaHHBIM KPUTEPHSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLICHMBATh HJAEH C TMO3UIUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIISITh MO3UTHBHOE CTPATETMUECKOE IOBEJACHHE B Pa3IUUHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBepPCAIbHBIMH PeryJsTHBHBIMU 1eHCTBUAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBIABIECHUS NPOOJIEM U HX
pELICHMS B )KM3HEHHBIX U YUEOHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM 1IEJeBbIE M CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBUAX U MOCTYIKAaX 10 OTHOLIEHUIO K JKUBOM MTPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBbI0 OKPYKAIOLIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh ~ ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUThb W (POPMYIHPOBATh COOCTBEHHbIE 33Ja4d B
00pa3oBaTeIbHOM IEATEIbHOCTH U )KU3HEHHBIX CUTYaLHSX;

CaMOCTOSITEJIbHO COCTaBISATh IUIAH PEIICHUs NOpoOieMbl € Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclIMpATh  paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTEHNM;

Jenatb ~ OCO3HAHHBIA  BBIOOp,  apryMeHTHpOBaTh  €ro,  OparThb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th HABBIKAMHM IIO3HABATENILHOW pedJeKCHd Kak OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENBHBIX MPOLIECCOB, HUX PE3YJIbTATOB U
OCHOBaHMUM, UCTIOJIb30BaTh NMPUEMBI pedIeKCUN AJI OLICHKU CUTyalluu, BhIOOpa
BEPHOTO pelICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATHh PEIICHHS IO HX
CHI)KECHHUIO;

NPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTAaTOB
NEeSATENbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

IPUHUMATh ce0sl, TOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IPUHMMATh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro YeJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeamerHble pe3ynbTarhl ocBoeHus mporpamMmbl COO mo Ouojoruu Ha
0a30BOM ypOBHE BKIIOYAIOT cHelupUUecKre JuUisi y4eOHOro TpeaMeTra
«buonorus» HayuyHbIE 3HAHHS, YMEHHUS U CHOCOOBI JCHCTBUI MO OCBOEHUIO,
UHTEpIpETalMd W NpeoOpa3oBaHUIO 3HAHUM, BUJIBI JIESITENBHOCTH MO
MOJIYYCHHIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHWM B Pa3IUYHBIX YYCOHBIX
CUTyallusiX, a TaKXE€ B pEalbHbIX >XU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C
Oouonorueil. B mporpamMmMe mpeaMeTHBIE pe3yJabTaThl MPEACTABICHBI IO TOJlaM
00yJeHUSI.

[IpeameTHBIC pe3yabTaThl OCBOCHUS YueOHOTO TIpeamera «buomorus» ¢ 10
KJlacce NOMKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMH COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIaje
POCCUMCKMX | 3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa JIJIsl pEeUICHUS )KU3HEHHbIX 3a/1a4;



YMEHHUE PACKPBIBATH COJIEp>KaHHE OMOJIOTMYECKUX TEPMUHOB U MOHATHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTabonu3Mm (0OMEH BEIIECTB M MpeBpalleHUE
SHEPruM), TroMeocTa3 (CaMOperyJsiusi), ypOBHEBas OpraHu3alusi KUBBIX
CUCTEM, CaMOBOCITPOM3BEICHHE (penipoaykiusi), HACJIEJICTBEHHOCTb,
W3MEHYUBOCTb, POCT U PA3BUTHUE;

yMEHUE Wu3JlaraTb OHOJIOTUYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, LIEHTpajdbHasi JOTMa MOJEKYJIsSIpHOM Ouosorun), 3axoHsl (I
Menpens, T. Moprana, H. M. BaBunioBa) u yuenus (0 ueHTpax MHOroo0pasus u
MPOUCXOXKIEHUsI KyJIbTypHbIX pacteHuid H. W. BasuioBa), omnpeaensarsb
T'PaHUIIBI X PUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIaJIETh METOIaMHU HAYYHOTO TTO3HAHUS B OMOJIOTHHU: HAOII0ICHUE
U OTIMCAHUE KUBBIX CUCTEM, MPOIECCOB U SIBIICHUM, OpraHU3aIMs U IPOBEJICHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIJBIJKCHHE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXY HUCCIEAYyeMbIMH BEJIMUYMHAMH, OOBSICHEHHUE MOJYYCHHBIX
Pe3yIbTAaTOB, UCIOIL30BAaHHBIX HAYYHBIX MOHATHM, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BEIBOJIBI HA OCHOBAHUU TMOJTYUYECHHBIX PE3YIbTAaTOB;

yYMEHUE BBIJICTSATh CYIIECTBEHHBIC NMPU3HAKU BUPYCOB, KIETOK MPOKAPHUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJICTOUYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHA BEIIECTB U MPEBPAIICHUS SHEPTUU B KJIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO M DHEPreTHYecKoro oOMeHa, XEeMOCHHTEe3a, MUTO3a, Meilo3a,
OTUIOJIOTBOPECHUS, PA3MHOXKCHHS, WHIWBHUAYaJbHOTO PpPAa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTh MOJyYCHHBIC 3HAHUS JJIS1 O0BSICHEHHS] OMOJIOTUYECKUX
IPOIIECCOB U SBJICHUM, JUTSI TPUHITHS IPAKTUUECKUX PELICHUHN B MIOBCEITHEBHOM
KU3HUA C 1EeNbl0 oOecriedeHusi O€30MacHOCTH CBOETO 3/I0POBbS U 30POBBS
OKpYXAIOIUX JIIOIeH, COOJIOEHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXalolen MpUpoaHON cpenie, MOHMMaHUuE HEOOXOIUMOCTH MCIOJIb30BaHUS
JTOCTHXKEHUN COBPEMEHHOM OMOJIOTMU M OMOTEXHOJIOTHH JJi1 palMOHAIBHOTO
IPUPOJIOTIOIH30BAHUS;

YMEHHE pelniaTh DJJIEMEHTApHbIE TEeHETHYECKHWE 3a/layd Ha MOHO- U
TUTHOPUAHOE CKpEIMBAaHUE, CILEIJICHHOE HACIEJOBAHUE, COCTABISATH CXEMbI
MOHOTHOPUTHOTO CKpEIIUBAHUS JIJIs TIpeICKa3aHus HACIEeJOBAaHUS IPU3HAKOB Y
OpraHU3MOB;

yMEHHE BBITIOJHATH J1Ta0OpaTOPHBIE U MPAKTHYECKHUE pabOThI, COOIIOAATH
npaBuia Ipu pabore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKU OIICHMBATh M HMHTEPIPETUPOBATh HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pa3TUYHBIX HCTOYHUKOB (CpelcTBa MaccoBOW HH(OpMaIuu, Hay4dHO-
MOMYJISIPHBIE MaTEePUANIbl), ITHUYECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBAaHUHN B
OMOJIOrUH, MEIUIINHE, OMOTEXHOJIOTHH;

yMEHHE CO3/7aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHWS,
0000mass OMOJOTHYECKYr0 HH(POpMAUI0 M3 HECKOJIBKHUX HCTOYHHKOB,
TPaMOTHO HMCTIOIH30BATh MOHATUWHBIN anmapaT OUOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHUS YueOHOTO nIpeamera «bromorus» 6 11
KJlacce NOMKHBI OTPAXKaTh:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIaje
POCCUMCKMX M 3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OMOJIOTHH,
(YHKITMOHAIPHON TPaMOTHOCTH YEJIOBEKa JJISl PEIICHUS KU3HCHHBIX 3a/1a4;



YMEHHE PacKphIBaTh COACpKaHUE OMOJIOTHYECKUX TEPMHUHOB W TIOHSTHM:
BUJI, TOMyJslMs, TeHO(MOHJ, SBOJIOLUMS, JBIXKYIME CWIbl ((PaKTOPHI)
ABOJIIOIHH, MPUCTIIOCOOJIEHHOCTh OpraHU3MOB, BUJ1000pa30BaHueE,
AKOJIOTHYECKHE (DAKTOPBI, IKOCUCTEMA, TIPOAYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
L[EeTH MMUTaHUs, YKOJIOTUYECKas MUpaMuaa, OuoreoreHos3, ouocdepa;

YMCHHE H3JaraTh OWOJOTHYECKHE TEOpUHU (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPUS DBOJIOIWH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoactsa K. M. Bapa, uepenoBanus riaBHbIX HanpaBiIeHUN U
nytedt sBomtonnu A. H. CeseprioBa, yuenusi o 6uochepe B. 1. Bepuanckoro),
OTIPECISITh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMCHHE BJIaJICTh METOAaMHU HAyYHOTO TTO3HAHUS B OMOJIOTHH: HAOJI0ICHNE
Y OIMCAHME KUBBIX CHCTEM, ITPOIIECCOB M SIBJICHHIA, OpraHu3aIys ¥ MPOBEICHUE
OMOJIOTUYECKOTO  DKCIICPUMEHTA,  BBIABMIKEHUE  THUIOTE3bl,  BBISBICHHC
3aBUCUMOCTH MEXJIY HCCIEAYyeMBIMU BEIIMUYMHAMHU, OOBSICHECHUE IMOJYICHHBIX
PE3YJIBTaTOB, UCIOJIb30BAaHHBIX HAYUYHBIX MOHATHH, TEOPHH U 3aKOHOB, YMCHHE
JIeIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIICIATH CYIICCTBEHHBIC NMPH3HAKH CTPOCHUS OHOJIOTMYCCKHX
O00BEKTOB: BWJIOB, MOMYJSAIWNA, MPOIYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTrCOIICHO30B M 3KOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJIECICTBCHHOU
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30BaHus,
IPHUCIIOCOOJICHHOCTH OpPraHU3MOB, JEHCTBHS 3KOJIOTHUYECKUX (PaKTOpOB Ha
OpraHW3MBbl, IIepeHOCa BEIISCTB W TOTOKA OJHEPTMM B DKOCHUCTEMAX,
AHTPOIIOTCHHBIX M3MCHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KpyroBOpoTa
BEIIECTB M OMOT€OXUMUYECKUX ITUKIIOB B Onocdepe;

yMEHHE PUMEHSTh TOJYYSHHbIC 3HAHUS I O0BSICHEHUST OMOJIOTMYECKIX
IPOLIECCOB U ABJICHUMN, JJISI TPUHATHS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HUA C IEeNbl0 oOecrieueHusi O€30IacHOCTH CBOETO 3/0POBbS U 30POBBS
OKPYXAIOIUX JIIOIeH, COOJIOEHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXalolen MpupoaHON cpenie, MOHMMaHUuEe HEOOXOIMMOCTH UCIOJIb30BaHUS
JTOCTHXKEHUH COBPEMEHHOM ounoJioruun IS PALMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE peniaTh JJIEMEHTapHble OWOJOTHYECKHE 3aJlayd, COCTaBISAThH
CXEMBbI TIEPEHOCA BEIIECTB U SHEPTUU B IKOCHCTEMAX (1IN MUTAHUS);

yMEHHE BBINOJHAThH J1JA0OpPATOPHBIE U MPAKTUYECKHEe padOThl, COOIIOIATh
mpaBuia mpu padbore ¢ yudeOHBIM U JIaOOpaTOPHBIM 000PYIOBAaHHUEM;

YMEHHE KPUTHYECKU OIICHMBATh M HMHTEPIPETUPOBATh HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pa3sTUYHBIX HCTOYHUKOB (CpelcTBa MaccoBoW HH(OpMaIuu, HAy4HO-
MOMYJSIpHBIE  MaTepHalibl), paccMaTpUBaTh TJI00aTbHBIE AKOJOTUYECKUE
POO0IEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UITHIO;

YMEHHE CO37aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OHMOJOTHYECKYI0 HWH(POpMAIUI0 M3 HECKOJIbBKHUX HCTOYHHKOB,
IPaMOTHO WCIIOJIB30BATh MOHSATUHHBIN ammapar ounosorumu.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
Ne HaumenoBauue KoanyecTBO 4acoB
DJIeKTpOHHbIe (LN (POBbIE)
n/ pa3aeyioB U TeM Konrpouabubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
| nporpamMmbl padoTbI padoThI
bubmmoreka [{OK
1 b
MOTIOTHA Kak Hayxa 2 0.5 https://m.edsoo.ru/7f41c292
9 JKuBbie CHCTEMBI 1 UX 1 bu6moreka [IOK
Opra"u3amus https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTaB U 8 1 bu6moreka [IOK
CTPOEHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KuznenesTeapbHOCTD 6 bubnuorexa [JOK
KJIETKU https://m.edsoo.ru/7f41c292
PazmHoxeHue n
5 MBIV AL HOC 5 1 bu6moreka [IOK
ALY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHocts 1
6 U3MEHYUBOCTH 8 1.5 Eubmorexa ITOK
' https://m.edsoo0.ru/7f41c292
OpraHu3MoOB
Cenekuust OpraHu3MOB. bubnuoreka [JOK
7 3
OcCHOBBI OMOTEXHOJIOTHH https://m.edsoo0.ru/7f41c292
bu6mmoreka [JOK
8 P
C3CPBHOC BpEMA 1 https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO 34 0 4
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YACOB I10 ITPOTPAMME




11 KJIACC

HaumenoBanue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (L (PPOBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoThI padoTsI
1 DBOJIOINMOHHAS 9 1 bu6mmoreka [IOK
ouosorus https://m.edsoo.ru/7f41cc74
Bo3HukHoBeHue u
2 a3BUTHE KU3HU 9 05 bubmmorexa TTOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3emMie
Opranusmel 1
3 OKDYKAOMIAS 5 1 bu6moreka [IOK
Pyx https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
bu6moreka [IOK
4 3KOJIOTUYECKUE 9
https://m.edsoo.ru/7f41cc74
CHUCTEMEI
5 PesepBHOE Bpemsa 2 Bubmrorexa ITOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

[TPOTPAMME
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https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Na KoanyecTBO 4acoB
DJIeKTPOHHbIE
1| Hara undposbie
Tema ypoka Kourpoububie | IlpakTHyeckue
/ Bcero O0OopynoBanue u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
n Touku Pocta pecypcsl
LUmndposasn
nabopatopus no bubmoreka LHOK
BHONOIHS B CHCTEME 61onorum https://m.eds00.ru/863
Ha 1 (yueHnueckas) £6122
YK HoyTtbyk N3BM https://m.edso0.ru/863
RAYbook moaenu €632a
Si 1512
MeToabI TO3HAHUS
JKMBOM NP .
PHPOIRL Undposasn
[IpakTuueckas
nabopartopusa no
pa60Ta Ne 1 6unonornmn bubnuoTeka HOK
«HMcnonp3oBanue 1 0.5 (yueHunueckas) https://m.edso0.ru/863
Ppa3INYHBIX METOJOB HoyTt6yk M3BM 6122
apu I/I3y[IeHI/II/I RAYbOOk moaenun
OHOJIOTMYeCKUX 51512
00BEKTOBY
buonoruueckue LUndposas bubnuoreka [IOK
CUCTEMBI, IIPOIIECCHI 1 nabopartopus no https://m.eds00.ru/863
U UX U3yYEHHE 6unonorum €6564



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

(yyeHunueckan)
HoyTtbyk M3BM

RAYbook moaenn
Si 1512
Undposasn
. nabopatopua no
XUMHYECKUI COCTaB 61oorMM bubmmoreka [{OK
KIIeTKU. Boga u (yueHunyeckan) https://m.edso0.ru/863
MUWHEPAIBHBIE COJIA HoyTbyk NM3BM e674e
RAYbook moaenun
Si 1512
Umndposasn
nabopartopusa no
Benku. Cocras u 6uonorum Bubmrorexa [IOK
(yueHuueckan) https://m.edso0.ru/863
CTpPOCHHE OEITKOB
HoyTtbyk N3BM e6h72
RAYbook moaenn
Si 1512
depmMeHTh —
OMOJIOrHYECKHUE
KaTaJau3aTophbl.
Undposan
JlabGopaTopHas
nabopartopusa no
pabora Ne 1 61ONOMUM bu6mmoreka [JOK
«I/ISY‘IGHI/IC 0.5 (yueHnueckas) https://m.edso00.ru/863
KaTaJINTHYECKOU HoyTbyk M3BM e6b72
aAKTUBHOCTH RAYbook moaenun
Si 1512

¢bepMeHTOB (Ha
npuMepe aMUIIa3bl
WM KaTayasbl)»



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

Yrnesonasl. JInouasl

Umndposasn
nabopatopua no
6uonormum
(yyeHmnyeckan)
HoyTtbyk M3BM
RAYbook moaenun
Si 1512

bub6mmoreka [{OK
https://m.edso0.ru/863
€6870

Hyxknennossie
KuciaoTel. ATD

Umndposasn
nabopatopua no
6uonorum
(yyeHmnyeckan)
HoyTt6yk M3BM
RAYbook moaenn
Si 1512

bu6mmoreka [IOK
https://m.edsoo0.ru/863
e6d5c¢

Hctopus u metosl
W3YYEHHUS KIIETKU.
Knerounas teopus

Umndposasn
nabopartopusa no
6uonorum
(yyeHwnueckan)
HoyTtbyk M3BM
RAYbook mogenn
Si 1512

bu6mmoreka [IOK
https://m.edso0.ru/863
e6e88

10

Kinerka kax
LIEJIOCTHAS KUBas
cucrema

Undposan
nabopartopusa no
6uonornn
(yyeHwnueckan)
HoyTt6yk M3BM
RAYbook mogenn
Si 1512

11

Crpoenue
yKapUOTHIECKOU
KIIETKHU.

0.5

Undposan
nabopartopusa no
6uonornn

bu6mmoreka [JOK
https://m.edso0.ru/863
e6ff0



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

JlaboparopHas (y4eHnueckas) https://m.edso0.ru/863
pabota Ne 2 HoyTbyk M3BM e716¢
«M3y4yenue cTpoeHus RAYbook mogenu
KJIETOK PaCTEHUIA, Si1512
KUBOTHBIX, TPUOOB U
OaxTepuil o
MHKPOCKOIIOM Ha
TOTOBBIX
MHKpoOIpenaparax u
WX OTTHMCAHHUEC)
LUmndposasn
nabopatopusa no
OOMeH BEIIECTB WK 6uonorum bubmorexa [IOK
12 MeTa00JIU3M (yueHwnueckan) https://m.edso0.ru/863
HoyTbyk NM3BM e766¢c
RAYbook moaenn
Si 1512
Undposan
nabopartopusa no
doTOoCHHTES. 6uonorum bubnuoreka [JOK
13 XeMoCHHTE3 (yueHunyeckan) https://m.edso0.ru/863
HoyTt6yk M3BM e7c98
RAYbook mogenn
Si 1512
Undposan
i nabopatopua no bubnnoreka [JOK
14 oneprenticci Guonoruu https://m.edso00.ru/863
oOMeH (yueHnueckasn)

HoyTt6yk M3BM
RAYbook moaenn

e7aae



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

Si 1512

JKY3HEeHHBIN UK
KJIETKHU. [lenenne

KJIETKH. MuTO3. Undposan
JlabopaTopHas nabopatopua no
pa60Ta Ne 3 6uonorumn bubnuoreka HOK
15 «HaboneHie 0.5 (y4eHwnueckasn) https://m.eds00.ru/863
g HoyTtéyk N3BM e7dc4
MHTO3a B KJIETKaX RAYbook mogenn
KOHYHMKa KOpCIIKa Si 1512
JIyKa Ha TOTOBBIX
MHKpOIpenapaTax»
LUmndposasn
nabopartopusa no
buocunres Oenka. 6uonOrMn Bu6morexa [TOK
16 Peakmus MaTPUYIHOTO (yyeHmnyeckan) https://m.edso0.ru/863
CHUHTE3a HoyTtbyk M3BM e796e
RAYbook moaenn
Si 1512
Undposan
nabopartopusa no
TpaHCHHHI/IH o 6uonorumn bubanoreka ]_[OK
17 (yueHunueckas) https://m.edso00.ru/863
OmocuHTEe3 OCNKa
HoyTt6yk M3BM e796e
RAYbook mogenn
Si 1512
Hexierounsie Undposas bubmuoreka [JOK
18 | dopmbl xu3HU — nabopatopua no https://m.edso0.ru/863
6uonorum
BUPYCBHI €7540

(yueHwnueckan)



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540

HoyTtbyk M3BM

RAYbook moaenun
Si 1512
Undposasn
nabopatopua no bubmorexa [IOK
®opmbl 6ronorum https://m.eds00.ru/863
19 | pasmHOXKeHHs (yueHnyeckas) e81b6
OPraHu3MoOB HoyTtbyk N3BM https://m.edso0.ru/863
RAYbook moaenun e831le
Si 1512
LUmndposasn
nabopatopusa no
610N0MN bu6moreka [IOK
20 Meiio3s (yueHnueckas) https://m.edso00.ru/863
HoyTtbyk N3BM e7f4a
RAYbook moaenn
Si 1512
O6pazoBanue u
pa3BUTHE TOJIOBBIX
KJIETOK. Undposan
O11o10TBOpEHHE. nabopatopus no
JaGoparopHas 610N0rK bu6mmoreka [IOK
21 0.5 (yueHunueckas) https://m.eds00.ru/863
padora Ne 4 HoyTbyk M3BM €81b6
«M3yueHnue crpoeHus RAYbook mogen
IIOJIOBBIX KJIETOK Ha Si 1512
TOTOBBIX
MHKpOIpenaparax»
99 NunuBuayanbHOe Undposas bubmuoreka [JOK

pa3sBUTHUC

nabopartopusa no

https://m.edso0.ru/863



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

OpraHu3MoOB 6unonorun e8436
(yyeHunyeckasn)
HoyTtbyk M3BM
RAYbook moaenun
Si 1512
Umndposasn
nabopatopua no
I'eneTnka — Hayka o 6uonormMu bubnuoreka [JOK
23 HAaCJIEACTBEHHOCTH U (yueHnueckas) https://m.edso00.ru/863
H3MEHYMBOCTH HoyTbyk NM3BM e86f2
RAYbook moaenn
Si 1512
LUmndposasn
3aKOHOMEPHOCTH
nabopartopusa no
HacCJICJOBAHUA 6uonorumn BI/I6HI/IOTCKa HOK
24 IIPU3HAKOB. (yueHnueckas) https://m.edso00.ru/863
Monorubpuanoe HoyTbyk N3BM £8878
CKpEIIUBAHNUE RAYbook moaenu
Si 1512
6 Undposan
Hurnbpuaroe nabopartopusa no
CKpCIIUBAHUC. 3akoH 610N0MMU Buoauorexa ]_[OK
25 | HEe3aBUCHMOIO (yueHnyeckan) https://m.edso0.ru/863
HacJIeI0BaHUA HoyTbyk NM3BM e89a4
HPH3HAKOB RAYbook moaenu
Si 1512
Cueniensoe Undposan B oK
HaC/eI0BAHUE nabopartopusa no uommoreka L1
26 0.5 6ronornm https://m.eds00.ru/863
MPU3HAKOB.
(yyeHnueckan) e8c60
JIaGopatopHas

HoyTtbyk M3BM



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

pabora Ne 5 RAYbook mogenu
«3yuenne Si 1512
pe3ynbTaToOB
MOHOTHOPUIHOTO U
TUTHOPHTHOTO
CKpEITUBAHUS Y
Jpo30¢UIIBI HA
TOTOBBIX
MHUKpOIIpenapaTax»
LUmndposasn
I'enmetunka momna. nabopatopusa no
HaCJ'IelIOBaHI/Ie 6uonorumn bubGauoreka HOK
27 NPU3HAKOB (yueHnueckas) https://m.edso0.ru/863
' HoyTbyk NM3BM e8c60
CIICTNICHHBIX C ITOJIOM RAYbook mogent
Si 1512
N3MeHYnBOCTbD.
Henacnencreennas
W3MEHYHBOCTD.
JlabGopaTopHas Umndposas
pabota Ne 6. nabopatopus no
Usyuenne 61oN0rmm bubmuoreka [JOK
28 MO HKALHOHHOT 0.5 (yueHnueckas) https://m.eds00.ru/863
HoyTt6yk M3BM e8efe
W3MEHYHMBOCTH, RAYbook mozenu
MMOCTPOCHUE Si 1512

BAPUALIMOHHOTIO psija
Y BApUALIMOHHON
KpHUBOW»



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

Hacnencrsennas

U3MEHYUBOCTb. Umndposasn
JlaGoparopHas nabopatopus no
paGora Ne 7. 61010MK bubmmoreka [{OK
29 «Amanus myrauit y 0.5 (yueHuueckas) https://m.edso0.ru/863
HoyTbyk NM3BM e8efe
Apo30QHIIEL Ha RAYbook moaenu
TOTOBBIX Si 1512
MHKpOIpenapaTax»
LUmndposasn
nabopartopusa no
610N0MMM bu6moreka [IOK
30 | T'enernka yeloBeka (yueHnyeckan) https://m.eds00.ru/863
HoyTtbyk N3BM €8d78
RAYbook moaenn
Si 1512
. Umndposasn
Pe3epBHbIit ypok. naBopaTopus no
O06o06meHue 1Mo TeMe 6uoNOrMMN
31| «HacnencrBeHHoOCTH (y4eHunueckas)
U U3MEHYUBOCTH HoyTbyk NM3BM
OPraHH3MOB RAYbook moaenu
Si 1512
Undposan
nabopartopusa no
CeJlexius KaK HayKa 6uonorum Bubmorexa OK
32 1 mponece (y4eHuueckasn) https://m.edso0.ru/863
HoyTtbyk M3BM 9214
RAYbook moaenn
Si 1512
33 | Meroapl u Uudpposas bubnuoreka [JOK



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

JOCTHIXCHUA

nabopatopuma no

https://m.edso0.ru/863

CEJIEKIIMU PACTECHUI 6uonorum 9214
Y ’KMBOTHBIX (yuennyeckan)
HoyTtbyk M3BM
RAYbook moaenun
Si 1512
LUmndposasn
nabopatopua no
brorexnonorus kak 61oNorMu bu6mmnoreka LIOK
34 | otpacisb 1 (yueHnueckas) https://m.eds00.ru/863
MPOU3BOJCTBA HoyTbyk NM3BM €9336
RAYbook moaenn
Si 1512
OBIIEE KOJIMYECTBO
YACOBIIO 34

I[TPOTPAMME



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

11 KJIACC

Na KoanuyecTBO 4acoB
DJIeKTPOHHbIE
1| Mara ungposbie
Tema ypoka Kourpoububie | IlpakTHyeckue
/ Bcero O0OopynoBanue u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThl
n Touku Pocta pecypcsl
LUmndposasn
nabopartopusa no
DBOJIOLUS U METOIbI 6uonorum bubmorexa LIOK
S — 1 (yyeHmnyeckan) https://m.edso0.ru/863
yi HoyTbyk NM3BM ea20e
RAYbook moaenn
Si 1512
Umndposasn
nabopartopusa no
I/ICTOpI/I’I PasBUTHA 6uonorumn bubanorexa HOK
IpeJCTaBICHUN 00 1 (y4eHnueckasn) https://m.edso0.ru/863
IBOJIIOIIUH HoyTt6yk M3BM €9570
RAYbook mogenn
Si 1512
Undposan
nabopartopusa no
61ONOrK bu6mmoreka [JOK
MukposBontonus 1 (y4eHnueckas) https://m.edso0.ru/863
HoyTtbyk M3BM e9cle
RAYbook mogenn
Si 1512



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

[Tomynsanus kak

3JEMEHTapHas
COWHUIIA BUAA U Undposasn
3BOJIOLIHUH. nabopatopua no
.Ha60paTOpHa$I 6uonormumn bubnuoreka HOK
a6ota No 1 0.5 (y4eHunueckasn) https://m.edso0.ru/863
pC - HoyTbyk NM3BM €99c6
«CpaBHEHHE BUJOB RAYbook Mogenm
1o Si 1512
MOP(hOJIOTHIECKOMY
KPHUTEPHIO»
LUmndposasn
nabopatopusa no
JIBMOKyIIME CUTIBI 6uonormu bubmuorexa [IOK
(SHCMCHTapHBIe (yyeHmnyeckan) https://m.edso00.ru/863
(hakTOpBI) SBOJIOLUH HoyTbyk N3BM e9dad
RAYbook moaenn
Si 1512
Undposan
nabopartopusa no
EcrecTBeHHbI 0TOOD 6uonorum Brbmaoreka LJOK
H €10 BOpPMBI (y4eHuueckasn) https://m.eds00.ru/863
p HoyTtbyk N3BM €9ed0
RAYbook mogenn
Si 1512
PesynbraTel Undposan
BOJTIONHH nabopatopua no Bu6mnnoreka [JOK
MIPUCIIOCOOICHHOCTD 0.5 Guonorum https://m.eds00.ru/863
(yueHunueckan) cOfde
OPraHu3MOB U HoyT6yKk M3BM
BUJI000pa30BaHue. RAYbook mogenu



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

JlaboparopHas Si 1512
pabota Ne 2
«Onmcanue
MPUCTIOCOOJICHHOCTH
opranusma u eé
OTHOCHTEJIBHOI'O
XapakTepa»
Umndposasn
nabopartopus no
Hanpasnenus u nytu 6uonoruu bubmorexa LOK
8 MAKPOSEOTIOIHH (yueHnueckas) https://m.edso0.ru/863
HoyTbyk NM3BM e9cle
RAYbook moaenn
Si 1512
Umndposasn
nabopartopusa no
HeoGpaTumocTh 6uonoruu
9 BOJOLHH (yyeHwnueckan)
HoyTt6yk M3BM
RAYbook moaenn
Si 1512
Undposan
nabopartopus no
Hcropus xu3Hu Ha 61oNOrMH
10 | 3emute u MeTomBI €€ (y4eHnueckasn)
U3YYEHUS HoyTbyk NM3BM
RAYbook mogenn
Si 1512
1 l'unoTessnr Undposas bu6mmoreka [JOK

MPOUCXOKACHUA

nabopartopusa no

https://m.edso0.ru/863



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

JKM3HU Ha 3emiie 6ronorumn easab
(yyeHunyeckasn)
HoyTtbyk M3BM
RAYbook moaenun
Si 1512
Umndposasn
nabopatopua no
Pa3BuTHe *)u3Hu Ha 6uonormMu bubnnorexa [JOK
12 3emite 110 dpaM U (yueHnueckas) https://m.edso00.ru/863
TepUoIaM HoyTbyk NM3BM eabbe
RAYbook moaenn
Si 1512
OCHOBHBIC 3TaIbl
SBOJIFOLNU
PaCTUTENBHOTO U
Umndposasn
KUBOTHOTO MHpA. aBOopaTopHA N0
[IpakTnueckas 6UoNorMu bubnuorexa [IOK
13 | pabora Ne 1 0.5 (yyeHmnyeckan) https://m.eds00.ru/863
«3yuenue HoyTtbyk N3BM ea8hbc
HCKOIAEMBIX RAYbook moaenu
OCTaTKOB PacTEeHUU U 511512
JKMBOTHBIX B
KOJUICKITUSIX)
Undposan
nabopartopusa no
CoBpemenHas 6uonormm bubnuorexa [IOK
14 | cucrema (yueHunyeckan) https://m.edsoo.ru/863
OpraHu4ecKoro Mupa HoyTt6yk M3BM ca48e
RAYbook moaenn

Si 1512



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

15

DBOJIIOIMS YeJI0BEKA
(a"TpOMIOreHE3)

Umndposasn
nabopatopua no
6uonormum
(yyeHmnyeckan)
HoyTtbyk M3BM
RAYbook mogenn
Si 1512

bub6mmoreka [{OK
https://m.edso0.ru/863
eac2c

16

JIBroKyye CHIIbl

(daxTops)
aHTPOTIOTEHE3a

Umndposasn
nabopatopua no
6uonorum
(yyeHmnyeckan)
HoyTt6yk M3BM
RAYbook moaenn
Si 1512

bu6mmoreka [IOK
https://m.edsoo0.ru/863
ead44

17

OCHOBHEBIE CTaIUN
SBOJIIOLIMHU Y€EIOBEKA

Umndposasn
nabopartopusa no
6uonorum
(yyeHwnueckan)
HoyTtbyk M3BM
RAYbook mogenn
Si 1512

18

YenoBeveckue pachl
Y IPUPOJIHBIE
a/IafTalluy 4eJI0BeKa

Undposan
nabopartopusa no
6uonornn
(yyeHwnueckan)
HoyTt6yk M3BM
RAYbook mogenn
Si 1512

bubmuoreka [JOK
https://m.edso0.ru/863
eaea?2

19

PesepBHBIN ypOK.
O06o0011eHne o Teme
«Bo3HUKHOBEHHE U

Undposan
nabopartopusa no
6uonornn



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

pa3BUTHE KU3HU HA (yyeHunyeckan)
3emie» HoyTtbyk M3BM
RAYbook moaenn
Si 1512
Undposasn
nabopatopua no
6uonorum
20 DKoJIorus Kax Hayka (yueHunyeckan)
HoyTbyk NM3BM
RAYbook moaenun
Si 1512
Umndposasn
nabopartopusa no
Cpensl oOuTanus u 6uonormu bu6moreka [IOK
21 HKOJIOTUYECKUE (yyeHmnyeckan) https://m.edso00.ru/863
(bakTopsI HoyTbyk N3BM eafec
RAYbook moaenn
Si 1512
AOuoTHueckue
(hakTopsI.
JlabGopaTopHas
Undposan
pabota Ne 3. nabopartopusa no
«Mopdonoruueckue 61ONOrK bu6mmoreka [JOK
22 0Cco0EeHHOCTU 0.5 (yueHnueckas) https://m.edso00.ru/863
pacCTEHHM U3 Pa3HBIX HoyTt6yk M3BM eb10e
MeCT OOUTaHUsY. RAYbook moaenu
JlaboparopHas 511512
pabota Ne 4.

«BnusHue cBera Ha



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

pOCT U pa3BUTHE
YEpEeHKOB KoJeycay

Undposasn
nabopaTtopua no
BHOTHYCCKIE 610N0MK bubmmoreka [{OK
23 daKTops! (y4eHunueckas) https://m.eds00.ru/863
HoyTbyk NM3BM eb348
RAYbook moaenun
Si 1512
OKOJIOTHYCCKHE
XapaKTEePUCTUKHU LUndposan
TIOTTYJISTIAHN. nabopatopua no
IMpakTrueckas 6uonorun
24 paGota Ne 2 0.5 (yueHnueckasn)
L HoyTbyk N3BM
«IToacuét mnoTHOCTH RAYbook Mogenm
MOMYJSAIUAN pa3HbIX Si1512
BHUOB PACTECHUI»
Undposan
nabopartopusa no
CooOmecTBa 61ONOrMMN bubnuoreka IIOK
25 | opraHuzMoB — (y4eHuueckasn) https://m.eds00.ru/863
OHOIIEHO3 HoyTtbyk N3BM eb46a
RAYbook mogenn
Si 1512
Undposan
OKOJIOTUYECKHUE nabopaTopua no Bubmmoreka LIOK
26 | cucTeMsl 6uonorun https://m.eds00.ru/863
(?KOCHCTEMBI) (yueHunueckas) eb46a

HoyTt6yk M3BM



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

RAYbook mopgenu
Si 1512

OcHOBHEBIE
OKa3aTean Umndposasn
3KOCUCTEMBI. nabopatopua no
DKOJNOTHYECKUe 6uonorun bubmiorexa HOK
21 MIAPAMMIBI (y4eHwnyeckas) https://m.edso0.ru/863
. ’ HoyTbyk N3BM eb5fa
CpoticTsa RAYbook moaenu
3KOCHCTEM. Si 1512
Cykueccust
LUmndposasn
nabopatopusa no
TTpupoHse 6uonorun
28 (yueHnyeckan)
3KOCHUCTEMBI HoyT6yKk M3BM
RAYbook moaenn
Si 1512
Undposan
nabopartopusa no
AHTpOTIOT€HHbIE 6uonorun
29 (yueHnyeckan)
3KOCUCTEMBI HoyT6yKk M3BM
RAYbook mogenn
Si 1512
Undposan
Buocdepa — nabopatopus no Bubnnoreka [IOK
30 | rmoGanbHas Guonoruu https://m.eds00.ru/863
(yueHunueckan)

3KOCHUCTEMA 3EMIIH

HoyTtbyk M3BM
RAYbook moaenn

ebb5e



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

Si 1512

Undposasn
nabopaTtopua no
3aKOHOMEPHOCTH 6UoNOrMK bubnuorexa [JOK
31| cymecTBOBaHMSA 1 (yueHnueckas) https://m.eds00.ru/863
ouochepsl HoyT6yk M3BM ebd16
RAYbook moaenn
Si 1512
LUmndposasn
nabopartopusa no
YenoBeuecTso B 6uonorun
32 ounocdepe 3emau 1 (y4enmyeckan)
HoyTt6yk M3BM
RAYbook moaenn
Si 1512
Umndposasn
nabopartopusa no
CocymiectBoBaHne 61ON0rMU Bu6nuoreka ITOK
33 | mpupoasl 1 1 (yueHnueckas) https://m.edso0.ru/863
yeJoBeUecTBa HoyTt6yk M3BM ebale
RAYbook mogenn
Si 1512
. Undposan
PesepBHbIi ypoK.
nabopartopusa no
O06001ICcHNE TEMBI 61ONOrUM
34 «COO6H.[CCTB3 u 1 (yyeHwnueckan)
IKOJIOTUYECKHUE HoyTbyk NM3BM
CHCTEMBIY RAYbook moaenu
Si 1512
OBILIEE KOJIMYECTBO 34 25



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

YACOB I1O0
[TPOTPAMME




MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl
cpeaHero oouero oopa3oBaHus

CpopMHUpPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUSI €CTECTBEHHBIX HaYK,
B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpPAa U HAyYHOTO MHPOBO33PEHHUS; O
BKJIQJIC POCCHUUCKUX M 3apYOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH; (DYHKIIMOHATLHON
TPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHMSI )KU3HEHHBIX 3a/1a4

VYMmenne PaCKpheIBaTh COJACPIKAHHC OMOJIOTUYECKUX TEPMHUHOB U TIOHATHI: JKU3Hb, KIJICTKA, OpPraHuU3M,
MeTabonmm3M (OOMEH BEIIECTB W MpEBpaIlleHue SHEPruH), TOMEOCTa3 (CaMOperysisius), ypOBHEBas
OpraHu3aIus )KUBBIX CHCTEM, CAaMOBOCIIPOH3BEICHHE (PETIPOIYKIIHS ), HACIEACTBEHHOCTh, U3MEHYHBOCTD,
POCT ¥ pa3BUTHE

YMenue wuznaratb OHMOJNIOTMYECKHWE Teopuu (KJIETOYHAs, XpOMOCOMHasi, MyTranuoHHas), 3akoHbl (I
Mennens, T. Moprana, H.M1. BaBuimoBa) u ydeHus (0 IEHTpaX MHOTO0Opa3usi U TMPOUCXOKICHUS
KyJnbTypHbIX pactenuit H.I1. BaBunoBa), onpenensite rpaHuilbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

VYmenune BJIaACTb MCTOAAMH HAYYHOI'O IIO3HAHUS B OMoJI0TuHn (Ha6J'IIOI[eHI/IC " OIIMCaHHEC XUBBIX CUCTEM,
IIpoueCCoB " HBHCHHﬁ; opranu3anusa U IIPOBCIACHUC OHOJIOrHYECKOTO OKCIICPUMCHTA, BBIJIBUJKCHHUC
THUIIOTE3bI; BBIABJICHHUC 3aBUCUMOCTH MCKAY HUCCICAYECMbBIMHU BCINYHNHAMU, 00BsACHEHHE MOJIYYCHHBIX
pPEe3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHUC [J€JIaTb BBIBOJbI Ha
OCHOBAHHWHU IMOJTYUCHHBIX pe3y.]'IBTaTOB)

YMeHue BoIACIATh CYHICCTBECHHBIC ITPU3HAKN BUPYCOB, KJICTOK IIPOKAPUOT U 3YKAPUOT, OJHOKJICTOUYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB; 0COOCHHOCTHU IMponIecCcoB oOMeHa BCIICCTB U IPCBPAILICHUA DHCPIUHU B
KJICTKC, (I)OTOCI/IHTCBa, IJIACTUYCCKOTO W SHCPICTHYCCKOI'O O6M€Ha, XEMOCHHTE3a, MHUTO34, Meﬁ03a,




OIUIOIOTBOPEHUS], PA3MHOXKEHMSI, UHAMBHUIYaJIbHOTO Pa3BUTHs OpraHn3Ma (OHTOreHe3)

YMeHne MpUMEeHSATh TOJTy4YeHHbIE 3HAHUS s OOBSICHEHUS! OMOJIOTHYECKUX TPOIIECCOB M SIBICHUM, JUIS
IPUHSTUS IPAKTUUECKUX PELICHUHN B MOBCEAHEBHOMN JKU3HU B LIEJIAX 0OecreyeHus] 0€30IacCHOCTH CBOETO
3/10pPOBbSI M 3/I0POBbS OKPYXAIOLIUX JIIO/IEH, COOJIIOJIEHHUSI HOPM TPAaMOTHOT'O MOBEACHUS B OKpYKaroIen
IPUPOJIHON cpejie; MOHUMaHue He0OX0IMMOCTH UCIIOIb30BaHUS JOCTUKEHUM COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJIOT M JUIsl pallMOHAJIBHOTO MTPUPOI0TI0Ib30BaAHUS

Ymenue pematb JJCMEHTApPHBIC TCHCTHUYCCKUC 3aJadd Ha MOHO- H I[I/IFI/I6pI/II[HO€ CKpCUIMBAHUC,
CHOCIIIICHHOC HACJICAOBAaHHUEC, COCTaBJIATH CXCMBbI MOHOFI/I6pI/II[HOFO CKpC€IIMBaHuA JId MPCACKA3aHUA
HACJICOOBaHWs ITPU3HAKOB Y OPTaHN3MOB

YMeHHe BBHITIONHATH JIa0OpAaTOpPHBIE W TPAKTHYECKHE paboThl, COOMIOIaTh MpaBWia Mpu padoTe ¢
y4eOHBIM 1 JTa00paTOPHBIM 000PYIOBAHHEM

YMeHue KpUTHYECKH OLEHUBAaTh U HMHTEPIPETUPOBaTh MHGOPMALUI0 OHOJIOIMYECKOTO COAEp KaHMS,
BKJIIOUAIOLIYIO TICEBJIOHAYYHbIE 3HAHUS W3 pa3iuuHbX HCTOYHMKOB (CMMU, HaydHO-TIOMyNsSpHBIE
MaTepHalbl); STHUECKHUE aCIIEKThl COBPEMEHHBIX UCCIIEOBAaHHUM B OMOJIOTUH, METUITMHE, OMOTEXHOJIOTUU

10

YMeHne co3gaBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIIECHUs, 0000mas OWOJIOrHYECKYIO
MH(OPMAIIHIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HMCITOJIB30BaTh MOHATHIHBIHN ammapaTr OHoJIOTHN

11 KIJACC

Kox npoBepsiemoro
pe3yJibTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOM NPOrpaMMbl
cpeaHero oo1ero oo0pa3zoBaHus

CchopMupoBaHHOCTb 3HAHUHM O MECTE U POJIM OMOJIOTHH B CUCTEME HAYy4YHOTO 3HAHUS €CTECTBEHHbIX HAYK,
B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpAa M HAydHOTO MHPOBO33PEHHUS; O
BKJIaJle POCCHMCKMX M 3apyOeXHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUM; (YHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JJIsl PEHICHUs] )KU3HEHHBIX 3a]a4




YMeHue packpblBaTh COJIEp:KaHUE OMOJIOTUYECKUX TEPMUHOB WM TOHSTHIA: BUJ, TOMYJSALUs, TE€HODOHI,
IBOJIFOIMS,  JBIKYIIME  CHJIBI  ((paKTOphI)  DBOJIONHH,  IPHUCIOCOOICHHOCTh  OPraHU3MOB,
BUJI000pa30BaHNE, IKOJIOTHUECKUE (PAKTOPHI, SKOCUCTEMA, TTPOAYIIEHTHI, KOHCYMECHTHI, PEIYIICHTHI, IIEITH
MUTaHK, SKOJIOTHYeCKas MupamMuia, OnoreoreHos, ornochepa

YMmenne uznaraTb OHOJOrHYECKUE TeopuH (dBoJroroHHast Teopus Y. JlapBuHa, cHHTETHYECKas TEOPHS
9BOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTU (3apojbiieBoro cxojnctBa K.M. bapa, depenoBaHus TJIaBHBIX
HanpasiieHui u myreit sBommonu A.H. CeBeprioBa, yuenust o ouocdepe B.1. Bepnazackoro), onpenensits
T'paHUIbl UX TIPUMEHUMOCTH K )KUBBIM CUCTEMAM

YMeHne BIajeTh METOIaMU HAyYHOTO TIO3HAHUS B OMOJ0oTHN (HAOJII0OIECHHUE M OMMCAHUE )KUBBIX CHCTEM,
MPOIIECCOB W SIBJICHUM, OPraHW3allds W TMPOBEACHUE OHOJIOTMYECKOTO HKCIIEPUMEHTA, BBIIBMKEHUE
TUTIOTE3bI; BBISBJICHUE 3aBUCHUMOCTH MEXKIY HCCICAYEeMBIMH BEIMYMHAMHU, OOBSICHEHHE MOITYICHHBIX
pe3ynbTaTOB, WCIIOJIB30BAHHBIX HAyYHBIX TOHSITHA, TEOPUH W 3aKOHOB, YMEHHE JeJaTh BBIBOJBI Ha
OCHOBAHUH TIOJIYYCHHBIX PE3yJIbTATOB)

YMeHue BBIICTATH CYIIECTBEHHBIC MPHU3HAKH CTPOCHUSI OMOJOTMYECKHX OOBEKTOB: BUOB, MOIYJSIUH,
MPOJYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTCOIICHO30B M 3KOCHUCTEM; OCOOCHHOCTH IIPOIIECCOB
HACJEACTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30BaHUs, NPHUCTIOCOOJICHHOCTH
OPraHu3MOB, JICHCTBUS YKOJOTHUECKIX (PaKTOPOB HA OPraHU3MBbI, IIEPEHOCA BEUIECTB U TIOTOKA SHEPTUH B
HKOCHCTEMAX, aHTPOTIOTCHHBIX M3MEHEHHH B DKOCHCTEMaxX CBOEW MECTHOCTH, KPYrOBOPOTa BEIICCTB H
OMOTEOXMMHUYECKUX IIMKIOB B Orocdepe

VYmenune IIPHUMCHATH IIOJIYYCHHBIC 3HAHUA IJId 0OBsICHEHHST OMOJIOTHYECKUX IIpOUECCOB U HBHeHHﬁ, JJIA
IMPHUHATHA IMIPAKTHYICCKUX peH_IeHI/Iﬁ B MOBCEHEBHOM KU3HHU B IIEIAX oOecnieyeHHs1 OE30MaCHOCTH CBOETO
3A0POBBA U 3J0POBb OKPYKAOIINUX HIO,Z[eﬁ, CO6J'IIOI[€HI/I$I HOPM I'PaMOTHOT'O IIOBCACHUS B OKpY)KaIOH_IefI
HpHpOI[HOfI cpeac; NMMOHMMAaHUue H606XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHI/Iﬁ COBpeMeHHOﬁ ouoaoTHU
JJI paliliOHAJIbHOT'O ITPHUPOJ0II0JIb30BAHU S

YMeHue pemarth dJeMEHTapHble OWOJIOTMYECKHE 3aJaud, COCTaBISATH CXEMbI MEPEeHOCa BEIIEeCTB U
SHEPTUU B IKOocHcTeMax (LM MUTaHNs)

YMeHue BBIIOJIHATH J'Ia60paT0pHBIe U IIPAKTHUYCCKUC pa6OTLI, CO6J'IIO,Z[aTI> IpaBHJIa IMpU pa60Te C




y4eOHBIM U JTA0OPATOPHBIM 000PYIOBAHHEM

YMeHHne KpUTHYECKH OICHWBATh W HMHTEPIPETUPOBATH MHPOPMALUIO OHOJOTHYECKOTO COACpIKaHUS,
BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHMUS U3 pPa3inyHbIX HcTouHUKOB (CMMU, HayyHO-mOMynsipHBIE

9
MaTepuaibl); paccMaTpUBaTh rJ100aJbHBIE SKOJIOTMUYECKUE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH TIO
OTHOIIEHHIO K HUM COOCTBEHHYIO IO3HIINIO

10 YMmenue co3naBarh COOCTBEHHbIE NMHCBMEHHBIE U YCTHBIE COOOLIEeHUs, 00o0O0mias OHOJIOTHYECKYIO

nH(}OpMaINIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATUIHBIN anmapaTr OMoJIOTHI

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 buonorus xak Hayka

11 buonorus — nHayka o xwuBoil mpupoze. Ponbp Ouosiornn B (OpMHUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI MUDA.
' Cucrema OMOJIOTHYECKUX HAYK

12 Metonpl MO3HAaHUS JKUBOM Mpupoabl (HaOMIONEHUE, OJKCIEPUMEHT, OIMCaHUE, HW3MepeHue, KiaccudpuKanus,
' MOJIETUPOBAHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX)
2 JKuBble cuCcTeMBI U UX OpraHu3alus

2.1 JKusbie cucreMbl (OMOCHCTEMBI) KakK MpeaAMeT u3yueHus ouosnorun. CBoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue

99 YpoBHU OpraHuzanuu OHOCHUCTEM: MOJEKYISIPHO-TEHETUYECKUH, KIETOYHBIM, OPraHW3MEHHBIM, MOMyISIUOHHO-
' BUJIOBOI, 9KOCHCTEMHBIH, O1ochepHbIi
3 XUMUYECKUI COCTaB M CTPOCHUE KIETKU




3.1

XUMUYECKUN COCTAaB KIETKA. XUMHYECKUE BJIEMEHTBI: MAKpO3JEMEHThI, MUKPOAJIEMEHTH. Boja ¥ MHHEpalbHBIE
BemiecTBa. yHKIUM BOJIBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lognepxanue ocMoTHYecKoro OaisaHca

3.2

benku. CocraB u ctpoeHue 0enkoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. He3ameHnMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHM CTPYKTYypbl O€IKOBOM MOJIEKyNbl (IEpBUYHAsl, BTOpUYHAs, TpPETUYHAs U
YeTBEPTUYHAS CTPYKTYpa). XUMHUYECKHEe CBOWCTBA OeskoB. bruosnoruueckue GpyHKIun OEIKOB.

®epMeHThl — OuoJsiornyeckue KaranusaTopbl. CTpoeHue (epMmMeHTa: aKTUBHBIM LIEHTp, CyOcTpaTHasl CHEHU(PUYHOCTD.
KodepmenTsl. Butamunsl. OTiimunst pepMEHTOB OT HEOPTAaHWYECKUX KaTaIU3aTOPOB

3.3

VYrieBoapl: MOHOCaxapuabl (TI0KO03a, prbo3a U J1e30KCUPHO03a), aucaxapuibl (caxapo3a, JaKkTo3a) M MOJUCAXAPUIBI
(kpaxmaJl, TIIMKOTEH, 1eJUTI0N03a). bronornyeckne pyHKIMM yriaeBoa0B.

Jlunuapl: TpUrIMLIEpHUbl, cTrepouipl, pochonunuasl. 'uapodunsHo-ruapo@oOHbIe cBOMCTBA. bruonornyeckue GyHKINH
i oB. CpaBHEHHE YTIIEBOJIOB, OEIIKOB M JIMMTUIOB KaK UICTOYHUKOB SHEPTHH

3.4

Hyxneunossie kucnotsl: JIHK u PHK. HykneoTunsl — MoHOMeEph! HYyKJIEMHOBBIX KuciaoT. Ctpoenue u pynkuun JTHK.
Crpoenue u ¢pyakiuu PHK. AT®: ctpoenne u GyHKmm

3.5

[uTonorusa — Hayka o kietke. Knetounas Teopusi. MeTo bl U3ydeHUs KIETOK

3.6

Kinerka kak menmoctHas >kuBasi cucrema. OOmue nmpu3Hakd KJIETOK: 3aMKHYTasi HapykHas MemOpana, mojekynbl JJHK
KaK FeHeTHYECKHH armapar, CUCTeMa CUHTe3a Oelka

3.7

Tunsl KIeTOK: SyKapuoTHUecKas U npokapruotuueckas. OcCoOOEHHOCTH CTPOEHUS MPOKapuoTUYeCKOi KieTku. Kierounas
creHka Oaktepuil. CTpoeHHE SyKapUOTUYECKOW KIeTKH. OCHOBHBIC OTJIMYUS PACTUTEIBHOM, KMBOTHOW W TPUOHOM
KIICTKU

3.8

[ToBepXHOCTHBIE CTPYKTYpHl KIETOK — KJIETOYHAsI CTEHKA, INIMKOKANIWMKC, uX ¢yHkuuu. Ilnazmatuueckas memOpaHna, eé
cBoiictBa U ¢yHkuuu. [uromnasma u e€ opranouasl. OgHOMEMOpaHHBIE OPraHOU Bl KIETKH: SHJOIUIa3MaTH4eCKas CeTh
(BIIC), anmapat I'onmbmku, u30comsl. [loyaBTOHOMHBIE OPraHOU B! KIETKH: MUTOXOHIpUH, acTubl. [IpoucxoxaeHue
MUTOXOHpUI U TuiacTu. Bupl mnactua. HememOpanHbie opraHOUIbI KJIETKH: pUOOCOMBI, KIIETOYHBIN [IEHTpP, PECHUYKHY,
KryTUk. OYHKIIMU OpPraHOUIOB KIETKU. BriroueHus

3.9

SAnpo — perynsaTopHbiii neHTp kieTku. CTpoeHHe sapa: sigepHas 00O0JouKa, KapHuoruia3Ma, XpPOMATHH, SIPBIIIKO.
XPpOMOCOMBI




3.10

TpaHcnopT BelEeCTB B KIIETKE

X(I/ISHG[[G?[TCJH)HOCTI) KIICTKH

4.1

OOwmeH BemiecTs, WM MeTab0IM3M. AcCUMMIALINS (TUTACTHYECKUI OOMEH) U AUCCUMIIIALINS (SHEPreTHYecKuii 0OMeH) —
JIBE€ CTOPOHBI €IMHOTO TMpolecca Meradonm3ma. Tumbsl oOMeHa BemlecTB: aBTOTPOGHBIH M rereporpodHbrid. Poib
(hepMeHTOB B 0OMEHE BEIIECTB ¥ NMPEBPAIICHUH YHEPTUHU B KIIETKE

4.2

®dotocunre3. CeroBas W TeMHOBas (a3el (orTocuHTe3a. Peakumn dortocuHTe3a. DpPekTuBHOCTL (HOTOCHHTE3A.
3Hauenue (porocwHTE3a IS KU3HH Ha 3emiie. BriusHue ycrmoBuid cpeipl Ha (JOTOCUHTE3 W CIOCOOBI TOBBIIICHUS €ro
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XemMocrHTe3. XeMOCHHTE3UpYIoNIe OakTeprn. 3HaYeHNEe XEMOCHHTE3a sl )KU3HHU Ha 3emiie

4.3

DHepreTuyeckuii oOMeH B KiieTke. Paciiensienre BeulecTB, BbIACIECHNE U aKKyMYJIMPOBaHUE HEPTUU B KIIETKE. DTarbl
sHepreTrdeckoro oomena. I'mukomnuns. bpokenue u ero Buasl. KucinopoaHoe okuciIeHHE, WM KIETOYHOE JbIXaHHE.
O hEeKTUBHOCTH PHEPTETUIECKOTO 0OMEHA

4.4

Peakun matpuunoro cunte3a. ['enetndeckas napopmanus u JJTHK. Peanmzarus renernyeckoit nHGoOpMaIuu B KJIETKE.
I'eneTnveckuit kox u ero cBoictBa. Tpanckpunmuss — marpuunbiii cuHte3 PHK. Tpancnsamms — O6uocunrte3 Oenka.
Konuposanue amuuokucioT. Poss pubocom B OrocuHTe3e Oenka

4.5

Hexnerounsie dopmbl xu3HU — BUpYychl. Mctopust oTtkpeiTus BupycoB (.M. MBanoBckuit). OCOOEHHOCTH CTPOEHUS U
KU3HENEATeNIbHOCTH BUpPYCcOB. bakrtepuodaru. bonesnu pacteHuid, »KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIC BUPYCAMH.
Bupyc ummynonedunura yenoeka (BUY) — Bo3Oymutens CIINa. Ilpodunaktuka pacrnpocTpaHEeHUs BHPYCHBIX
3a00JIeBaHUI

PasmHoxeHMe u HHAWBUAYAJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

Knerounslii mukm, unu KU3HEHHbIH 1uKI kieTkd. MuTepdaza m muto3. Ilpomecchl, mpoTekaromue B uHTepdase.
Pennmukanuss — peakuus MmatpuunHoro cunreza JIHK. Crtpoenue xpomMocoM. XpoOMOCOMHBIM HabOp — KapUOTHIL
JIMTUIONAHBIA M TalIONMAHBIM XPOMOCOMHBIE HAOOphl. Xpomatuisl. LlUTOJIOTHYECKHE OCHOBBI DPAa3MHOXKEHUS U
WHIUBUAYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Jenenne knetkn — Muto3. Ctaaun muto3a. [Ipoueccsl, mpoucxodsaie Ha pa3HbIX CTaAusIX MHUTO3a. buonornueckuit
CMBICJI MUTO3a




5.2

@opMBl Pa3MHOXKEHUS OPraHU3MOB: Oecnosjoe M MojoBoe. Buapl Gecrosioro pasMHOXKEHHS: [EJIEHUE HaJBOE,
[IOYKOBAaHWE OJIHO- M MHOTOKJIETOYHBIX, CIIOpoOoOpa3oBaHHE, BEreTaTMBHOE pa3MHOXKeHHe. VIcKyccTBeHHOe
KJIOHHPOBAHUE OPraHU3MOB, €r0 3HAYEHUE JUIs CEJICKINH

5.3

ITosoBo€ pa3zMHOMkKEHME, €r0 OTIUYHUS OT OECIOIOrO.
Meiio3. Craaum wmedosa. Ilpoueccel, mpoucxozsimue Ha cragusx Meidosza. [loBegeHue xpomocoM B Meio3e.
Kpoccuarosep. buosornuecknii CMbICT U 3HaY€HUE MEH03a

5.4

TI"ameTorenes — mpouecc O6pa3OBaHI/I$I IMOJIOBBIX KIJIETOK Y JXHMBOTHBIX. TlonoBrle >kene3pl: CEMEHHUKU W SWUYHUKM.
OOpa3zoBaHue M pa3BUTHE IMOJOBBIX KJIETOK — rameT (CHepMaro30Hj], SHMIEKIeTKa) — CIepMaTOreHe3 M OOreHe3.
OcoOEHHOCTH CTPOCHHUS SUIEKIETOK U criepMaTo3oua0oB. OmiogoTBoperue. [laprenorenes

5.5

WunuBuayanbHOe pa3BuTHE (OHTOT€HE3). DMOPHOHAIBHOE pa3BUTHE (AMOpUOTeHes3). DTarnbl SMOPHOHAIIBHOTO Pa3BUTHUS
y TI03BOHOYHBIX JKUBOTHBIX: JpoOjeHue, racrpyiasuusi, opraHoreHe3. IloctamOpuoHanbHOe pa3BuTHe. TuIbl
MOCTAMOPHOHAIBHOTO Pa3BUTHS: MpsAMoe, HempsAMoe (JMYMHOYHOE). BnmsHMe cpeapl Ha pa3BUTHE OPraHU3MOB;
(bakTOpHl, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButne pacrenuil. OHTOreHe3 IIBETKOBOTO PAaCTEHUs: CTPOEHUE CEMEHHU, CTaJJUM Pa3BUTUS

HaCJ'IeI[CTBeHHOCTB U USMCHYMBOCTHb OPIraHU3MOB

6.1

[Ipenmer u 3amaun reHeTuku. Mcropus pa3BUTHS T€HETHKU. BKiaa pocCHHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToAbl TeHEeTUKH (THOPHA0IOTHYECKUN, HUTOTEHETHUECKUN, MOJIEKYIspHO-TeHeTudYeckuii). OCHOBHbBIE
reHeTUYeCKre NOHATHL. | 'eHeTnueckasi CHMBOJIMKA, CIOJIb3yeMasi B CXeMaX CKpelMBaHuN

6.2

3aKOHOMepHOCTI/I HacCJI€OOBaHUs IIPHU3HAKOB, YCTaHOBJICHHBIC I. MeHI[eJ'IeM. MOHOFI/I6pI/II[HOC CKpCIIUMBaHHUEC. 3aKoH
e,Z[I/IHOO6p2131/I$I FI/I6pI/II[0B IIEPBOI'0 IMOKOJICHHA. HpaBI/IJ'IO JAOMHWHUPOBAHUS. 3aKoH pacliCIUICHUA ITPHU3HAKOB. I'unore3a
4UCTOTHI raMeT. IloHoe 1 HenmoJIHOe JOMHWHUPOBAHUC.

[[I/II"I/I6pI/II[HOC CKpCIIUBAHUC. 3aKOH HE3aBHCHMOTI'O HaCJICAOBAaHUA  IIPHU3HAKOB. I_[I/ITOFGHGTI/IIIGCKI/IG OCHOBBEI
,Z[I/IFI/I6pI/II[HOFO CKpCIIUBaHUs. AHanH3pr10mee CKPCIIUMBAHUC. Hcnonp3oBaHue AHAJIM3UPYIOHICTO CKPCIIMBAHUSA IJIsA
ONPCACIICHUA I'CHOTHUIIA ocobu

6.3

CI_Iel'IJ'IeHHOC HacCJICJOBAaHHUC IIPU3HAKOB. PaGora T. MopraHa o CHCINICHHOMY HACJIICOJOBAaHHUIO T'CHOB. HapymeHHe
CICTIJICHHA I'CHOB B PE3YJILTATC KPOCCHUHI'OBCPA. XpOMOCOMHaH TCOpHUA HACJICACTBCHHOCTH. I'enetnueckue KapThI.
I'enetnka moia. XpOMOCOMHOC OIIPCHACIICHHUC T10JIa. AYTOCOMLI U TIOJIOBBIC XPOMOCOMEIL. I'omorameTHeie u




TreTCPpOraMCeTHLIC OPraHnu3MbIl. HaCJIeIIOBaHI/Ie IMPU3HAKOB, CICIIJICHHBIX C ITOJIOM

6.4

N3MeHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACJIEACTBEHHAss W HACIEACTBEHHass. Poyb cpelbl B HEHACIEACTBEHHOM
W3MEHYUBOCTH. XapaKTePUCTUKA MOIU(MUKAITMOHHOW W3MEHUYMBOCTU. BapuanmoHHBIMN psa U BapHallMOHHAs KPHUBAs.
Hopma peakuumn mnpusnaka. KosimuecTBeHHbIE W KAadeCTBEHHbIE NPH3HAKM W WX HopMma peakiuu. CBoMcTBa
MOIU(PUKAITUOHHON H3MEHYHBOCTH

6.5

HacnencrBennas, uiam reHOTUNIMYECKAs], U3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh. MeH03 U TOJIOBOM TMpoIiece —
OCHOBa KOMOWMHATHBHON W3MEHUYMBOCTH. MyTallMOHHAas HW3MEHUYMBOCThb. Kiaccudukanus MyTanuil: TeHHbIE
XpOMOCOMHBIE, TeHOMHBIE. YacToTa W NMpUYUHBI MyTanuid. MyrtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacieacTsBeHHou n3MeHunBocty H.M. BaBuioBa

6.6

I'enetnka yenoBeka. Kapnotun denmoBeka. OCHOBHBIE METOJBI TEHETHKH YEJIOBEKA: T€HEATOTHUECKUM, OJTM3HEIOBHIN,
LUTOTEHETUYECKUM, OHMOXMMHYECKUH, MOJIeKylIsapHO-reHeTnueckuil. CoBpeMeHHOe  OIpejieseHHe TIeHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBaHWE, T€HOTUIHpPOBaHWE, B TOM uucie ¢ nomomisio [II[P-ananusza. HacmenctBeHnHbie
3a00yieBaHMsI YeJIOBEKa: TeHHbIE OOJie3HH, OO0JEe3HM C HACIEACTBEHHON MPEepacioyioKeHHOCThIO, XPOMOCOMHbBIE
6oneznun. ComaTuyeckue U TeHepaTuBHble MyTanuu. [IpuHIUNBI 370poBOTO 00paza >KU3HHM, JAUArHOCTUKH,
NpOQUIAKTUKK U JICUEHUS TEHEeTHYEeCKHX Ooje3Hedl. Meauko-TeHeTHYeckoe KOHCYIbTHUPOBaHUE. 3HaueHue
MEJMIIMHCKOM FeHETUKH B MPEAOTBPAILIEHUH U JICYEHUU TeHETHUECKUX 3a00JIeBaHMil YeloBeKa

CCJ’ICKHI/ISI OPraHnu3MoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenekuusi Kak Hayka M TpoIEecC. 3apoKJICHHE CEJIeKIMM M jaomecTukanus. Yuenne H.U. BaBumoBa o neHtpax
MPOUCXOKACHUS U MHOrooOpasus KyJbTYPHBIX pacTeHUU. LIEHTpbI NMPOMCXOKACHHS IOMAIIHUX >XUBOTHBIX. CoOpT,
MopoJia, IMTaMM

7.2

CoBpeMeHHbIE METO/IbI CeNEeKIMH. MacCoBbIi U MHAMBUAYAIBHBIN OTOOPHI B CENEKIIUU PACTEHHUM U KMBOTHBIX. OlieHKa
IKCTephepa. biaM3KopoACTBEHHOE CKpemuBaHue — HWHOpuAWHT. Ywucras nuHusa. CKpelMBaHUE YHCTHIX JIMHUH.
I'erepo3uc, wmu rubpugnas cuina. HepoiacTBeHHoe ckpemuBaHue — ayrOpuauHr. OtnanénHas rulOpuauzanus u eé
ycnexu. VICKyCCTBEHHBI MyTareHe3 M NOJIyY€HHE NOJHUIUIONAOB. JOCTH)KEHHS CENeKUMHM pPACTEHUM, >KUBOTHBIX H
MHKPOOPTraHU3MOB

7.3

buorexHonorus kak OoTpaciyib NPOU3BOJACTBA. I'ennas HWHKCHCPUS. Ortansl CO3aaHusA peKOM6HHaHTHOﬁ Z[HK n
TPAHCTI'CHHBIX OPraHU3MOB. Knerounas WHKCHCPUS. Knerounslie KYJIBTYPBIL. MI/IKPOKJ'IOHB.J'IBHOG Pa3MHOKCHHUC paCTCHHﬁ.




KnonupoBaHue BBICOKOIPOAYKTUBHBIX CEIbCKOXO3IHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U ITUYECKUE MPOOIEMBI.
I'MO — rererndecku MOAM(PUIMPOBAHHBIE OPraHU3MBI

11 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

DBOJIFOIIMOHHAS OMOJIOT U

11

DBOJTIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeupnerenbcTBa 3BOMIONKN. [lal@OHTONIOTMYECKUE: TOCTIEIOBATEIBHOCTh TOSBICHHUS BHJIIOB B IMAJICOHTOJOTHICCKOM
JIETOTIUCH, TIepexoaHbie Gopmbl. buoreorpaduueckue: cxoACTBO W paznuuue payH u ¢uiop MaTepuKOB M OCTPOBOB.
OMOPHOJIOTHYECKUE: CXOJCTBA U PA3IUYUs SMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHUE!
TOMOJIOTHYHBIC, aHAJIOTHYHBIC, PYJUMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHMU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX META0OJIUYECKUX MyTEH Y BCEX OPraHN3MOB

1.2

Opomonmonnas teopus Y. [apsuna. [Ipennochuiku BOZHUKHOBEHUS JapBUHU3MA. [[BUXKYIIME CHUIIBI SBOJIOLUHN BUIOB
o JlapBuHy (M30BITOYHOE Pa3MHOXKEHHE MPU OTPAHHUUYEHHOCTHU PECYpCOB, HEOMpeIenEHHas U3MEHUUBOCTh, OOphOa 3a
CyIIECTBOBaHHE, €CTECTBEHHBIN 0TOOP)

1.3

Cunreruueckas Teopusi 3Bororuu (CTD) u ocHOBHBIE €€ monokeHus. MukposBoronus. [lomymsius kak equHuIa BUaa

X 3BOJIFOIIMH

1.4

JBuxymue cuibl ((hakTopbl) SBOTIONUN BHAOB B IMpupoae. MyTallMOHHBIN mpoliecc U KOMOMHATUBHAS U3MEHYUBOCTb.
[TonynsirioHHble BOJHBI U JApeiid reHoB. M3omsiumst u murpanus. EcrecTBeHHBIM 0TOOp — HampaBismommi (akrop
9BOTIOIMU. POPMBI €CTECTBEHHOT'O 0TOOpA.

IIpucnoco6aeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3BoJitoluu. [IpuMepsl npucnocoOneHuit y opranu3MoB. ApoMopgo3bl
Y UANOAJANTallUu.




Bun u BunooOpaszoanue. Kpurepuu Buna. OcHOBHBIE (OPMBI BI1000pa30BaHus: reorpaguueckoe, 3K0JI0rn4ecKkoe

1.5

MaxkpoaBodorus. Popmbl SBOIONUN: (UIETHYECKAs], AUBEPTeHTHAsE, KOHBEpPreHTHas, napaensHas. Heobparumoctsb
9BOJIFOLIUHI

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHayuHble IPEJICTABICHUS O 3apOXKICHUM kM3HU. HayuHble runoTe3pl BO3HUKHOBEHUS KU3HU Ha 3eMJjie: aOuoreHes u
naHcnepMusi. XUMUYecKasi 3BOJIIOLUSA. ODKCIEPUMEHTAIbHOE MOATBEPKIACHUE XMMHUYECKOM nsBostonuu. HauanbHble
sTansl Ouonornyeckoi 3sostonuu. I'unoresa PHK-mupa. IlepBbie kinetku u ux 3pomtonus. @opmupoBaHue OCHOBHBIX

TPYII KUBBIX OPTraHU3MOB

2.2

Pa3BuTue xxu3Hu Ha 3emiie 1o 3pam U nepuojam. Katapxei. Apxelckas U mpoTepo3oiickas 3pbl. [laneo3oiickas spa u eé
MEePHOJIbl: KEeMOPHUICKHI, OpJOBUKCKUH, CUITYpUNCKHI, IEBOHCKHI, KAMEHHOYTOJIbHBIN, epMcKUid. Me3o3olickas spa U
€€ MepUoJIbl: TPUACOBBIN, FOPCKU, MEIIOBOM.

KaiiHo3oiickas spa M €€ mnepuojpl: MAJEOr€HOBBIM, HEOTNE€HOBBIM, AHTPOMNOTCHOBBIM. XapaKTepPUCTHUKA KIUMaTa M
reoJIOTHYECKHX MpoieccoB. OCHOBHbBIE TAMbl SBOIIOIMH PACTUTENBHOTO U KUBOTHOTO MHUpa. ApoMop(do3bl y pacTeHHi
1 )KUBOTHBIX. [losiBIIEeHNE, pacuBeT U BBIMUPAHHE IPYII )KUBBIX OPTraHU3MOB

2.3

Cucrema OpraHMyecKoro Mupa Kak oOTpa)keHue 3BOTIONNH. OCHOBHBIE CUCTEMATHUECKUE TPYIINbI OPraHu3MOB

2.4

DBOJIOLMS YeJoBeKa. AHTPOIOJIOTHA KaK Hayka. Pa3BuTue mpejcTaBlieHUH O MPOUCXOXKACHUU ueroBeka. MeToJibl
M3y4eHHUs aHTpororene3a. CXo/ICTBa U pa3uyMsl YeIOBEKa U )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEJIOBEKA.
JBuxymue cuibl (pakTopsl) anTponorenesa. HacneacTBeHHas M3BMEHUYUBOCTD U €CTECTBEHHBINM 0TOOp. OOIIeCTBEHHBIH
00pa3 >KU3HU, U3TOTOBICHUE OPYAU TPYIa, MBIIIIICHUE, PEUb

2.5

OcHOBHBIE CTaJMM M BETBH SBOJIOIHMH 4YEJIOBEKa: aBCTPANONMHUTEKH, YenoBek ymenbld, YenoBeK NPSIMOXOISIIHIMA,
UYenoBek HeaHIepTaidbCKui, UernoBek pa3yMHbIil. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpPEeMs CYIIECTBOBaHHs, 00JIacTh
pacrnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYAUS

2.6

YenoBedeckue pachl. OcHoBHBIC OOJIBIIIHNE pachl: CBpoIeonaHas (eBpa3HﬁCKaﬂ), HCTpO-aBCTpaJIoOngHaA
(SKBaTOpI/IaJ'ILHaSI), MOHTIOJIOMaHAsA (8.3I/IaTCKO-aMepI/IKaHCKa${). I’IepT]bI HpI/ICHOCO6JIeHHOCTI/I HpeI[CTaBI/ITeJIeﬁ
YCJIOBCUCCKUX pacC K YCJIOBUAM CYHICCTBOBAHUA. EnuHCTBO 4ea0BeUeCKUX pac. KpI/ITI/IKa pacu3ma




OpraHu3Mbl 1 OKpyXarolas cpea

OKoJIorus Kak HayKa. 38,113.‘11/1 U pa3acibl 3KOJIOTHH. MeTtoapl 3KOJIOTHYSCKUX HCCICIOBAHUM. DKOJIOTUYECKOE

31 MHpoBo33peHue. Cpesibl 00MTaHNs OPraHM3MOB: BOJIHAs, HA3€MHO-BO3/1yIIIHAs, IOYBEHHAs, BHYTPUOPraHU3MEHHas
39 Okonorndeckue (akropsl. Kimaccudukanus skonorndeckux (pakTopoB: abUOTHYECKHE, OMOTHYECKUE M aHTPOIIOTECHHBIE.
' JleiicTBHE 9KOJOTrMYECKUX (PaKTOPOB HA OPraHU3Mbl
33 AOuoTtudeckue (GakTopbl: CBET, TEMIEpaTypa, BIaxHOCTh. DoTonepuoausm. [Iprcnocobiiennst opraHu3MoOB K JIEHCTBHUIO
abnotnueckux (pakTopos. buonornueckue puTMbI
buotnueckue ¢akropsl. Bumbl OMOTHYECKUX B3aMMOJCUCTBHI: KOHKYPEHITUS, XUIITHUYECTBO, TApa3uTU3M, MYTyallu3M,
34 KOMMeHCaM3M  (HaxJIeOHWYeCTBO, KBAapTHPAHTCTBO), aMEHCaJu3M, HEUTpanu3M. 3HaueHHe  OWOTHYECKUX
B3aMMO/ICHCTBUII 1715 CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX
35 DKOJIOTHYECKHE XapaKTepUCTUKU mnomyasiudd. OCHOBHbIE TMOKAa3aTeNH MOMYJSIUU: YUCJIEHHOCTb, IUIOTHOCTD,
' POXKJIa€MOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLysl. JIMHAMIKA YUCICHHOCTH MOMYJISINN U €€ peryssaius
4. CooOmiecTBa 1 SKOJIOTHUECKHUE CUCTEMBI
a1 Coo011ecTBO opranu3mMoB — OMo1eHO03. CTPYKTYpbl OMOIIEHO3a: BHI0Basl, MPOCTPAHCTBEHHAs, TpodudecKkas (TmuIeBas).
' Buner-nomuaanTel. CBsi31 B OMOLIEHO3€E
Dkonorudeckue cucreMbl (9kocuctembl). [lonsTe 00 skocucteme u OuoreorieHoze. OYHKIMOHAIBHBIE KOMIIOHEHTHI
9KOCUCTEMBI: MPOJIYLUEHThl, KOHCYMEHTbI, peayleHTbl. KpyroBopoT BemIECTB U NOTOK BSHEPrUH B HKOCHCTEME.
4.2 Tpoduueckue (numieBsie) ypoBHU 3KocucTeMbl. [Tumessie nenu u cetu. OCHOBHBIE MOKA3aTeNu IKOCUCTEMBI: Onomacca,
MPOIYKIHSI. DKOJOTUYECKHE MUPAMUJIBI: MPOIYKIIMH, YUCICHHOCTH, OrMoMacchl. CBOICTBA SKOCHCTEM: YCTOWYHMBOCTD,
camoperynsanus, pazputue. Cykieccus
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOTO MITU IIMPOKOJIMCTBEHHOTO Jieca.
43 AHTpOTIOTEHHBIE 3KOCHCTEMBL. ATpPO3KOCUCTEMBI. YPOO3KOCHUCTEMBI. buojoruueckoe M XO34HCTBEHHOE 3HAaUYEHUE

arposKOCHCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak (pakTop ycToHUUBOCTH 3KOocucTeM. CoXxpaHeHHe OHOIOTMYECKOro pa3HooOpasus Ha 3emiie




VYuenue B.U. Bepnajackoro o 6uocdepe. I'panuipl, coctaB u cTpykrypa ouocdepsl. JKuBoe BeecTBo U ero (GyHKIUH.
OcobenHoctu Omocdepsl Kak rI00adbHON 3KOcUcTeMBbl. J[MHaMUYeckoe paBHOBecHMEe M oOpaTHas CBsi3b B Omocdepe.

4.4
KpyroBopoTsI BEIeCTB 1 OMOTEOXUMUYECCKHIE IIUKIIBI JIEMEHTOB (yriiepoia, a30Ta). 30HATBHOCTh Onocdepbl. OCHOBHBIC
OMOMBI CyILIU
UenoseuecTBo B Onochepe 3emin. AHTpONOTeHHbIe U3MeHeHUs B Onocdepe. [100anpHbIe 9KOJOTUYECKUE TPOOIIEMBI.
4.5 OcHoBa paIMoOHAILHOTO YIIPaBJIEHUS MTPUPOTHBIME PECypCaMU U MX UCTOJIb30BaHue. JlocTikeHus: OMOJOTHH U OXpaHa

IIPUPOIBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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