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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke MporpaMmbl MO OUOJIOTHU TEOPETHYECKYIO OCHOBY JUIS
ompeNesIeHus] MOAX00B K (OPMUPOBAHUIO COJEpKaHUS y4eOHOro IpeameTa
«buonorusi» coctaBwiIM: KoHUeNTyalbHble mnonoxkeHus @dIOC COO o
B3aUMOOOYCJIOBJICHHOCTH TIIeJieH, COACp)KaHMs, pe3yJbTaTOB OOy4YeHUsS U
TpeOOBaHUN K YpPOBHIO IOATOTOBKH BBITYCKHUKOB, TOJIOKEHUS OO0 OOIIMX
HEeIAX W TMPUHIMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMBI
cpeaHero o6Omero o6pasoBanus B Poccuiickoirt depepamuu, a Takke
MOJIOKEHUS O crieluduke OUOIOTHH, €€ 3HAYCHUU B TIO3HAHUH KUBOU MPUPO/IBI
u obOecrieueHUH CYIIECTBOBAaHUSA ueioBedeckoro oOmectBa. CorjacHo
HA3BaHHBIM TIOJOKEHHUSAM, OMpPENENICHbl OCHOBHBIE (YHKIIMH MPOTPaAMMBI TIO
Oumostoruu u e€ CTPyKTypa.

[Iporpamma mo Owonormm Aa€T TPEACTABICHHE O IIeNiX, 00 oOmen

CTpaTCrun O6y‘ICHI/I$I, BOCIIMTAHUA W Pa3BUTHA 06yqa101111/1xc;1 cpeaAcCTBaMu



yueOHOoro mnpenmera «buonmorusi», ompegenser o0s3aTeIbHOE MNPEIMETHOE
COJIEp’KaHMe, €ro CTPYKTYypy, pacmpeiesieHue Mo pasfeiaM U TeMmaM,
PEKOMEHAYEMYI0 TOCIEI0BATeIbHOCTh H3YUYEHHs] Y4eOHOro wmarepuana ¢
y4€TOM  MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX  CBS3€H,  JIOTUKH
00pa3oBaTeILHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEHN 00yJaroNuXcsl.

B mporpamme 10 OWONOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
TJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM
oOydeHuss B (GOPMUPOBAHHUM OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIIHLHOM
NeSATeTbHOCTH/Y4EOHBIX JEeUCTBUN OOYyYalolUXCsS MO OCBOCHUIO COJIEpKAHUS
OMOJIOrMYECKOTO 00pa30BaHMS.

B mporpamme mno Owomorumm (10-11 xmaccel, 6a30BbIii  YpOBEHB)
peanu3oBaH MPUHIUII MPEEMCTBEHHOCTH B HM3yUY€HMM OHMOJOTHH, Ojarojaps
YyeMy B HEM MpOCMATpPUBAETCS HANPABICHHOCTh HA pa3BUTHUE 3HAHMWI,
CBS3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
HEHHOCTHBIX  OpHEHTAalUMid  JIMYHOCTH,  HAKOJOTHYECKOTrO  MBILIJICHUS,
MPEACTAaBICHU O 370pOBOM 00pasze KU3HU U OEpPEeKHBIM OTHOIICHHUEM K
OKpY’Karomieh mnpupogHor cpene. llostoMy Hapsgy ¢ U3ydeHHUEM
00IIEOMOIOTUYECKUX TEOPUH, a Tak)Ke 3HAHUM O CTPOCHHH >KHUBBIX CHUCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIOIMIMX B HUX MPOILIECCOB B
nporpaMMe Mo OHOJIOTHH yJIeIECHO BHUMAHHE HCIOJIB30BAHUIO IMOJYYEHHBIX
3HAaHUM B MOBCEIHEBHOM XKU3HU JJIsI PEIICHUS IPUKIIAJIHBIX 3a/1a4y, B TOM YHUCIIE:

NpopUIAKTUKKA  HACJIEACTBEHHBIX  3a00JIeBAHUM  4YelOBEKa,  MEIHMKO-



TCHETHYECKOTO KOHCYJIBTHPOBAHUS, 000CHOBaHUS HKOJIOTUIECKHU
1[€J1eCO00pa3HOro MOBEIEHUS B OKpYXalolled NPUPOJHOM cpele, aHaliu3a
BIIUSTHUSL XO3SUCTBEHHON JCATEIBPHOCTH YEJIOBEKA Ha COCTOSHUE NMPHUPOIHBIX U
HUCKYCCTBEHHBIX  DJKOCHUCTEM. YCWICHHEC BHUMaHHS K  TNPUKIATHOU
HANPaBJICHHOCTH  y4eOHOro  mpeamera  «buonorus»  MPOJUKTOBAHO
HEOOXOIMMOCTBI0 OOCCTICUCHHS YCIOBUI ISl PEIICHUS OJTHOW M3 aKTyaJ bHBIX
3aa4 I[IKOJILHOTO OWOJIOTMYECKOr0 00pa3oBaHWs, KOTOpas TMpenojaraet
dopMupoBaHUE Yy 00yJaroNIMXcst CIIOCOOHOCTH aIallTUPOBATHCSA K U3MCHCHHUSAM
JTUHAMUYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemHero oOmero o0pa3oBaHUs 3aHUMAET BaKHOE
mecto. OHa obecrieunBaeT GopMUpOBaHUE Yy 00yYaIOUIUXCS MPEICTABICHUM O
HAy4YHOUM KapTHHE MUpA, paclIUpsieT U 0000IIaeT 3HaHUS O KUBOUM Mpupoje, eé
OTIUYHUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpPraHU3AIMKU W DBOJIOLUH, CO3TAET
yCIOBUS  JJIsi: TIO3HAHUS 3aKOHOB JKUBOM  TPHUPOJIBL,  (PopMUpOBaHMS
(GYHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe3omacHoro oobpasza
KU3HU, DKOJIOTHYECKOTO MBIIUICHUS, I[EHHOCTHOTO OTHOIIEHUS K KUBOM
MPUPOJIE U YETIOBEKY.

bonpmoe  3HaueHuwe  OWoNOTHA ~ MMEET  TaKKe I pEIIeHUus
BOCIIUTATENIbHBIX W Pa3BUBAIOIIMX 3a/a4 CPEIHEro OoOIIero o0pa3oBaHUs,
conmanu3anuu obyuaromuxcs. M3ydeHne OMOIOTHM OOECIEUMBACT YCIOBUS
TSI dbopmupoBaHUs WHTEJUIEKTYaTbHBIX, KOMMYHUKAIIMOHHBIX U

MH(QOPMALIMOHHBIX  HABBIKOB, JICTETUYECKOM  KYJIbTYpbI, CHOCOOCTBYET



WHTErpanuu OMOJOTUYECKUX 3HAHUHN C MPEICTABICHUSIMU U3 JIPYTUX YUEOHBIX
MpeaMETOB, B YacCTHOCTH, (Qu3NKUA, XuMuu U reorpadun. Ha3BaHHbIC
MOJIOKEHUSI O TPeJAHa3HAYCHUH Yy4ueOHOro mnpeaMera «buosjorus» cocTaBHIIM
OCHOBY ISl OMPENENICHHUs] TMOAXOJ0B K OTOOPY U CTPYKTYPUPOBAHHUIO €ro
coJiep KaHusl, IPEICTaBJICHHOTO B MPOrpaMMe M0 OUOJIOTHH.

OTt60p coaepkanus yueOHoro npeameta «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3MUIMKA KyJIbTYpOCOOOPA3HOrO MOAXO/AA, B COOTBETCTBUU C
KOTOPBIM OO0ydaroniuecs JOJKHBI OCBOWThH 3HAHUS U YMCHHMS, 3HAUUMBIC HJIs
dbopmupoBaHusi 00IIECH KyJIbTYpbI, ONPEICIAIONINE aJCKBATHOE TOBEJACHUE
YeJioBeKa B OKpY Karollel MPUpOIHON cpelie, BOCTpeOOBaHHBIE B TOBCEAHEBH O
KU3HU U MPaKTHUeCcKoi nesrerabHocTh. Ocoboe MecTo B 3TOM cUCTeMe 3HaHUM
3aHUMAKOT  d3JEMEHTBl  COJAEpP)KaHMs, KOTOpPbIE CIIY)KAaT OCHOBOM  JJIA
dbopMupoBaHUs TMPEJICTABICHUH O COBPEMEHHOM €CTCCTBEHHO-HAyUYHOU
KapTUHE MHpa W IICHHOCTHBIX OPHEHTAIMSIX JHYHOCTH, CIHOCOOCTBYIOIIHMX
T'yMaHHU3aIUH OMOJIOTMYECKOT0 00pa30BaHMs.

CtpykTypupOoBaHHUE CONEpKaHHUs ydeOHOTO Marepuayiia B MPOrpaMMe I10
OMOJIOTUN OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAUCHHS 3HAHMA 00
OTJINYUTEIbHBIX OCOOCHHOCTSIX )KMUBOM MPUPOABL, O €€ YPOBHEBOU OpraHU3aluu
U D3BOJIIOIUU. B COOTBETCTBUM C 3THUM B CTPYKType Yy4eOHOro mnpeaMera
«buonorus» BbIIENIECHBI CIEIYIONINE COJEpKATEIbHbIE TUHUM: «buonorus kak
Hayka. MeToJbl HayuyHOTO Mo3HaHUs», «KieTka kak Ouosiorudeckas cuctema,

«Opranu3M kak Owuonoruueckass cucrema», «CucremMa W MHOrooopasue



OpraHUYECKOTO MHUpa», «IBOJIOIUS >KUBOU MPUPOIBI», «IKOCUCTEMBl U
MIPUCYIIINE UM 3aKOHOMEPHOCTH.

Hens u3ydenust yuebHoro npeamera «buonorus» Ha 0a30BOM ypoBHE —
OBJIQJICHUE OOYy4YaIONIUMHUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIHHOM
OpraHu3allMyi >KUBBIX CHCTEM pa3HOTO paHra W NpHOOpETEeHHWE YMEHUM
UCIIOJIB30BaTh 3TU 3HAHUS IS TPAMOTHBIX JEUCTBUN B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

Hoctwkenue 1enu u3ydeHus: y4yeOHoro mnpeamera «buonorus» Ha
06a30BOM YpOBHE 00ECIIEYMBAETCS PEIICHUEM CIICTYIOIIMNX 3a]1ay:

OCBOCHHE 00YYAIOUIUMUCA CHCTEMbl 3HAHMA O OMOJOTHYECKUX TEOPHSX,
YUCHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUIIOTE3aX, IMPaBWIAX, CIyXallIUX
OCHOBOU 17151 JOPMUPOBAHUS MPEACTABICHUI O €CTEeCTBEHHO-HAYYHON KapTHHE
MUpa, O METOJaX Hay4dyHOro TO3HAHUS, CTPOEHUU, MHOTO000pa3uu U
OCOOEHHOCTSX JKMBBIX CHCTEM pPAa3HOTO YpPOBHS OPraHU3alliH, BbIIAIOIIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAHUSAX B OMOJIOTHH;

dbopMupoBaHue y 00ydaronuxcsi MO3HABATEIbHBIX, HHTEIUICKTYAIbHBIX U
TBOPYECKUX CIHOCOOHOCTEW B MPOIECCE aHAIW3a JAaHHBIX O MyTAX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, MAEH M MOIXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aINH;

CTAaHOBIICHHE Yy OOYyYalOImMUXCs OOmed KyIbTyphl, (QYHKIIMOHAIBHON

I'paMOTHOCTH, pa3BHUTHUC YMGHI/Iﬁ OOBSICHATL H OLICHUBATh  SBJICHUA



OKPYXAIOIEro MHUpa >KHBOW TPUPOABI HAa OCHOBAaHWW 3HAHUN W OIBITA,
MOJIYYCHHBIX IPU U3yYEeHUN OUOJIOTHH;

dopMupoBaHuE y O0OYYAIONIUXCS YMEHHUHW WJUTFOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTHYCCKOW JCATEIHHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMCHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOOMOTEXHOIOTHIA;

BOCIIUTaHUE YOCKIEHHOCTH B BO3MOXKHOCTH TTO3HAHMS YEIIOBEKOM >KHBOU
NPHUPOJIBI, HEOOXOAMMOCTH OCPEKHOTO OTHOIICHUS K HEH, CcOOIoaeHus
STUYECKUX HOPM TIPH MPOBEJACHUH OMOJIOTUICCKUX HCCIICIOBAHUIA;

OCO3HAHHME IICHHOCTH OMOJOTWYCCKUX 3HAHHWH JJIS TIOBBIIICHUS YPOBHS
9KOJIOTHYECKOU KYJIBTYPBI, 111 POPMUPOBAHUSA HAYYHOTO MUPOBO33PCHHUS;

NpUMEeHEeHHEe MPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCEIHEBHOMN KU3HU
JUTSL OLIEHKH TIOCIIEJICTBUIM CBOEH JEATEIBHOCTH 10 OTHOLIEHUIO K OKPY>KatoIen
cpene, COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHHME W  COOJIIOZICHHWE Mep
nmpouIaKTUKH 3a00€BaHHH.

B cucreme cpennero oOmiero obpazoBanusi «buonorus», uzyuaemas Ha
0a30BOM YpOBHE, SIBISIECTCS 00A3aTEIBHBIM yU€OHBIM MPEIMETOM, BXOSIIUM B
COCTaB MpeaMeTHOU o0actu «EcTecTBeHHO-HAYyYHBIE PEIMETHIY.

Jns wm3ydeHust Ouwoyiorud Ha 0a30BOM YpPOBHE CpEIHEr0 OOIIero
oOpazoBanus otBoautcsa 68 gacos: B 10 kmacce — 34 gaca (1 wac B Henento), B

11 xnacce — 34 yaca (1 yac B HeemIO).

COIEPKXAHUE OBYYEHUA



10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHHU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU
U JPYTUMU €CTECTBEHHBIMH HayKamH, ¢uiaocopuen, STUKOU, ICTETUKOH U
npaBoM. Ponb Ouosioruun B (OpMHUPOBaHWM COBPEMEHHONW HAy4YHOU KapTHUHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metoasl TO3HAHUS SKUBOW TPUPOJLI (HAOMIOJEHUE, OSKCIEPUMEHT,
omHucaHue, HM3MEpPeHHE, KiaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon u O.
Kpuk.

Tabmuipl 1 cxeMbl: «MeToAbI MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

[Ipaktuueckast padbora Ne 1. «Vcnonb3oBaHue pa3inUYHBIX METOIAOB IPHU
M3yYEeHUH OMOJOTHUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cuCTEMbI U X OPTaHU3AIUA.

XKusbie cuctembl (OMOCHUCTEMBI) KakK MpPEAMET HU3y4YeHHUs OHOJIOTHHU.
OTanune )XKUBBIX CUCTEM OT HEOPraHUUYECKON PUPOIBI.

CaoiicTBa OumocucTeM U HX pa3zHooOpa3ue. YPOBHU OpraHU3alu

OMOCHCTEM: MOJICKYJISPHBIA, KJIETOYHBIM, TKAHEBBIM, OpPTraHU3MEHHBIM,



MOMYJISLIMOHHO-BUIOBOM, 3KOCUCTEMHBIN (6HOreoIeHOTHYECKU ),
ounochepHsbIil.

JdeMoHcTpanum:

Tabmumet u  cxembl: «OCHOBHBIE TIPU3HAKUA JKU3HUY», «YPOBHHU
OpraHu3aIuy KUBOU MPUPOJIBIY.

O6opynoBanue: Mmojienb Mojekyisl JJHK.

Tema 3. XumMHnuyecKHii COCTAB M CTPOCHHE KJICTKH.

XUMHUYECKUH COCTaB KJICTKU. XUMHYECKUE DJIEMEHTHI: MaKpOIJIEMEHTHI,
MUKpO3JIeMeHThl. Bojia 1 MUHepabHbIe BEIIeCTRA.

OyHKIUM BOABI M MHUHEpAIbHBIX BelleCcTB B Kierke. [lommepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 6e1KoB. AMUHOKHUCIOTH — MOHOMEPHI OEJIKOB.
He3ameHumble W 3aMEHMMBbIE AMHHOKHUCIOTBHL. AMHWHOKHCIIOTHBI COCTaB.
YPOBHH CTPYKTYpBI OCIKOBOM MOJIEKYbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYECKHE CBOHCTBa OenkoB. buomormdeckue
byHKIIUN OENKOB.

depmeHTHl — Owmoyornueckue Katanmm3atopel. CrTpoeHume (depMeHTa:
aKTUBHBIA TEHTpP, cyOcTpatHas crnenuduyHoctsb. Kodepmentol. ButamuHsbl.
Otmnuus HepMEeHTOB OT HEOPTAHUUECKHUX KaTalIN3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJrOKo3a, pubo3a H J1€30KCUpU003a),
aucaxapuabl (caxaposa, JIakTo3a) M MoJMcaxapuibl (Kpaxmall, TJIMKOTEH,

1eJIII0103a). brosnornueckue GyHKIIMU YII€BOIOB.



Jlunuael: Tpurnuuepuasl, dochoaunuabl, crepouasl. [uapodubHO-
ruapodoOHbie cBolicTBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsie xucnorsl: JJHK wm PHK. Hykmeotmael — MoHOMEpBI
HyKJIenHOBbIX KucioT. Ctpoenue u ¢ynkiuu JIHK. Crtpoenune u Qynkiuu
PHK. Buast PHK. AT®: ctpoenue u GpyHKIum.

Huronorust — Hayka o kierke. Kierounas Teopus — mnpumep
B3aUMOJICHCTBHS uied U (PaKTOB B HAyYHOM IMO3HAaHWU. METOIbl U3Y4YCHUS
KJIETKHU.

Knerka kak menoctHas >kuBasi cucrema. OOIMe NpPU3HAKK KIETOK:
3aMKHYyTasi HapyxHasi MmemOpana, monekynbl JJHK kak renernyeckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tumbl KJIETOK: JyKapuoTHYecKass W MpokapuoTuyeckas. OcoOEHHOCTH
CTpoeHusl IpoKapuoTHdeckoit kietku. Kinerounast crenka Oakrepuii. CtpoeHue
AYKapUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOUN, KUBOTHOU WU
rpUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIIETOYHAs CTEHKA, TITUKOKAJIHKC,
ux (yskmuu. Ilnasmatmdeckas MemOpaHa, €€ cBolicTBa U (DYHKIIMH.
[uromnasma u e€ opranouasl. OgHomemOpanHbie opranouabl kietku: JIIC,
anmapatT [onbmku, nu3ocoMbl. I[lonyaBTOHOMHBIE OPraHOWIBl  KIIETKU:

MUTOXOHJPUH, MacTUAbL. [IpoucxoxkaeHne MUTOXOHIAPUM M TuTacTUa. Bubl



mactuy. HemeMOpaHHbIE OpraHOUABI KJIETKUA: PUOOCOMBI, KJIETOUHBIN LIEHTP,
LIEHTPUOJIN, PECHUYKH, )KTYTUKH. DYHKIIMU OPraHOMJ0B KJIETKU. BKItoUeHUsI.

Snpo — perynsaTopHslil neHTp KieTku. CTpoeHue sapa: sjaepHas 000J04Ka,
Kapuoruia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinusn, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHUUYECKUX DJIEMEHTOB B HEXHBOU
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MTPUPOJIEN.

Tabnuuel u cxemsl: «lleproguueckas TabiauIa XUMUUECKUX 3JIEMEHTOBY,
«CTtpoeHue MoONeKylbl Bojabl», «buocunte3 Oenka», «CTpoeHHE MOJIEKYJIbI
6enka», «Ctpoenne depmentay, «Hyknennossie kucnorsl. [JHK», «Ctpoenue
Mosiekynbl  AT®», «CTpoeHue >yKapuOTHUECKON KieTku», «CtpoeHue
KUBOTHOM  KJIETKH», «CTpOoeHHE pacTUTEIbHOM KIETKW», «CTpoeHue
MIPOKAPUOTUYECKONW KIETKNW», «CTpoeHue sapa KIETKH», «YTIEBOIbI»,
«JIummaery.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyIOBaHWE ISl TPOBEICHUS
HAOJIOICHUM, W3MEPEHU, IKCIIEPUMEHTOB, MUKPOIPETApaThl PACTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATbHBIX KIETOK.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:



Jlaboparopnasi pabotra Ne 1. «3yueHue KaTaIMTHYECKONW aKTHUBHOCTH
¢dbepMeHTOB (Ha MpUMEpe aMHJIa3bl WIIM KaTajaasbl)y.

Jlaboparopnast pabotra No 2. «M3ydyeHue cTpoeHUs KIETOK pPaCTCHUH,
KUBOTHBIX U OaKTepuil MoJiI MUKPOCKOTIOM Ha FOTOBBIX MHUKpOMpenapaTax u ux
OTIHCaHUE.

Tema 4. /KusHenesiTeJIbHOCTh KJIETKH.

OO6MeH BelecTB, WM METa00IN3M. ACCUMUIAIINS (TUTACTUYECKUM OOMEH)
U JTUCCUMWIISIUS (SHEPTeTHYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpoIecca
MeTabonu3Ma. Posib 3aKOHOB COXpaHEHHUS BEIIECTB M DHEPIHMH B MOHUMAaHUU
MeTaboIn3Ma.

Tuner oOmeHa BemecTB: aBTOTpPOoHBIE U TeTepoTpodHbIi. Poib
(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAILEHUN YHEPTUHU B KIIETKE.

®orocunte3. CBetoBass u TeMmHOBas ¢a3bl ¢doTocuHTe3a. Peakiuu
dorocunTeza. DddexTuBHOCT, (PoTOcMHTE3a. 3HaueHue (QorocuHTE3a IS
KU3HU Ha 3emisie. BriusiHue ycinoBuil cpenpl Ha (OTOCHHTE3 M CIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEMOCHHTE3UpYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIie.

DHepreTuueckuii oOMeH B kieTke. PacuienyieHue BemecTB, BbIIEIECHUE U
AKKyMYJIUPOBAaHWE OJHEPTUM B KIETKE. OJTalbl JHEPreTHUYEeCKOro oOMeHa.

['mukonu3s. bpoxxenue u ero Buabl. KUCIOpOgHOE OKHCIEHUE, WIN KJIETOYHOE



JbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. O} hHeKTUBHOCTD
HHEPreTUYeCcKOro oOMeHa.

Peakniun matpuuyHoro cunHte3a. ['enernueckas unpopmauus u JIHK.
Peanuzanus renermyeckoil mHGOpMalMKu B KIETKe. [ eHETHYeCKUH KO U €ero
cBoictBa. Tpanckpunuuss — wmarpuuHblii cuHre3 PHK. Tpancmsmus —
OouocuHTe3 Oenka. Otanbl TpaHcusiuu. KoaupoBanwe amuHokucnor. Poib
pubocoM B OMocHHTE3E OelKa.

Hexnetounsie hopmbl xu3uu — BUpychl. ctopust oTkpeiTHS BUpycoB (/.
N. WBanoBckuit). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bonesnu pacrtenmii, *KUBOTHBIX W YeEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunura genopeka (BUY) — Bozoynurens CIIN/la.
OOpatHas  TpaHCKpuUIllMs, peBepraza W  uHTerpaza. IlpodunakTuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHU.

JdeMoHcTpanum:

IToptpetsl: H. K. Konsuios, /. Y. iBanoBckui, K. A. Tumupszes.

Tabmumper u cxeMbl: « Tunel nuTanusy, «Metabomu3my», «MUTOXOHIPHUSY,
«DHepreTdeckuii ooOMen», «Xiopomiact», «Dorocunted», «Ctpoernue JTHK»,
«CtpoeHne u (¢GyHKIHMOHMpOBaHUE TreHay, «CuHTE3 Oenkay, «I eHeTHmuecKui
Kom», «Bupyce», «baktepuodarn», «CTpoeHre W KU3HEHHBIA MUK BHpYycCa

CITN/a, 6akrepuodaray, «Permmukamms JJHK».



O6opynoBaHue: MOJEIHA-aNIUIUKAIUU «Y nBoeHue JTHK 51
TpaHCKpunius», «bruocuntes 6enkay», «CTpoeHre KIETKU», MOJACIb CTPYKTYPHI
JIHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslil 1uki1, win >KU3HEHHBIW MK KiIeTku. MHTepdaza u mMutos.
[Tporeccrl, npotekatonue B uHTepdaze. Pernnmukarnusa — peakuusi MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBII HAa0Op — KapUOTHII.
JIunmonaHbeld M TalJIOUJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosOornyecKkne OCHOBBI PA3MHOKEHUSI W HWHJIMBUIYAJIbHOTO Pa3BUTHUS
OpPraHu3MOB.

Henenue knetkn — Muto3. Ctaguu muto3sa. [Iporeccsl, npoucxoasiiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOJIOTUYECKUI CMBICIT MUTO34.

[Iporpammupyemasi THOCITH KJISCTKHA — aIrloITo3.

dopMbl pa3MHOXKEHHS OpPraHW3MOB: Oecrojioe | TMoJioBoe. Buiubl
Oecroyioro  pa3MHOXKCHMsI:  JIeJICHWE HaJaBOE, IOYKOBaHWE OJHO- W
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €TI0 3HAYECHUE IS CEJICKLIMH.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT OECIIOI0TO.

Meito3. Ctaguu Meiio3a. IIporiecchl, mpoucxoAsiiue Ha CTaAusAX MeHo3a.
[ToBenenne xpomocom B menosze. KpoccuHroBep. buonormueckuit CMbICT U

3HAa4YEeHUE MENO03a.



l'amerorenes — mporecc 00pa3oBaHUsI TOJOBBIX KIETOK Y >KHUBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKHU U sMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX
KJIIETOK — raMeTr (CIepMaTo30u, SIMIEKIIeTKa) — CIePMAaTOreHe3 U OBOTCHE3.
OcoOeHHOCTH CTPOCHMS SHULEKIETOK W crepmaTo30uaoB. OmioI0TBOpEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3Butve (OHTOreHe3). OMOpHUOHAIBLHOE pa3BUTHE
(ambOpuorenes). Dranbl SMOPUOHATIBHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npoOJeHue, racTpyssinus, opraHorenes. [loctamOpuonanbHoe pa3Butue. TuIbl
MOCTIMOPHOHAJIBHOTO PA3BUTHS: MpSIMOe, HempsiMoe (IMurHOuYHOE). Brnusuue
Cpeabl Ha Pa3BUTHE OPraHU3MOB, (PaKTOPBI, CTIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTA/IUU PA3BUTHSIL.

JdeMoHcTpanum:

Tabmumpel 1 cxembl: «DOpMbI Pa3MHOKECHHSI OpPraHU3MOBY», «JIBoiHOE
OIUIOJIOTBOPEHUE Y IBETKOBBIX pacTeHU», «BereraTuBHOE pa3zMHOXKEHUE
pacteHuit», «J/lenenue kneTku Oaktepuii», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Kinerounbiii ukiny, «Perukainus JJHK», «Mutos»,
«Mernosy, «IIpsmoe n HenpsaAmoe pa3BUTHEY, «['aMeTOrene3 y MIIEKOIUTAIOINX
U 4yesnoBeka», «OCHOBHbBIE CTaJIUM OHTOT€HE3a.

O6opynoBaHue:  MHKPOCKOI,  MHUKporpenapatel  «CrepMaTo30u/Ibl

MJICKOTUTAIOMIETO», <«SliIeKkaeTka MIekonuTarmero», «Kapuokunes B



KJIETKaxX KOPEIIKa JIyKa», MAarHATHAsI MOJAENb-aNIlIMKAUA «JleNeHue KIETKn»,
moaeinb JIHK, Mmogens Mmetadaznoit XpoMOCOMBI.

JlaGopaTopHble M MpaKTHYeCKUe PadoOThI:

Jlaboparopnast pa6ota Ne 3. «HaGmronenue Muto3a B KJIETKaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax».

JlaGopatopHast pabora Ne 4. «/3ydyeHune CTpoeHUS MOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacseACTBEHHOCTh H H3MEHYHUBOCTh OPraHU3MOB.

IIpeamer u 3agaum reHeTHUKH. McTopust pa3BUTHS TeHETUKHU. Ponb
IIUTOJIOTUA W 3MOPHUOJIOTMHM B CTAHOBJICHUHU T'e€HETHKU. Bkiaa poccuiickux u
3apyOeKHBIX  YY4€HBIX B  pa3BUTHE TI'EHETUKU. MeTolIbl  TeHEeTUKU
(TMOPUIONOTHYECKUN,  LUTOTEHETUYECKHH,  MOJIEKYJISIPHO-TEHETUYECKUI).
OCHOBHbIE T€HETHUECKHE TOHATHUS. ['eHeTHUeCcKass CHMBOJIMKA, UCIIOIb3yeEMasl B
CXeMax CKpelIMBaHUMU.

3aKOHOMEPHOCTH  HACIIEIOBAaHMS  IPU3HAKOB, yCTaHOBJEHHble [
Mennenem. MoHOruOpuaHOE CKpellMBaHHE. 3aKOH €JUHO-00pa3usi THOPHIOB
nepBoro mnokosieHus. [IpaBuiao AOMHMHMpOBaHHSA. 3aKOH  PpacIIEIUIEHUS
pu3HaKoB. ['unoresa yncrotel ramer. 11oHOE M HEMOJIHOE JOMUHUPOBAHUE.

JurnbpuaHoe CKpeuuBaHUe. 3aKOH HE3aBHCHMOIO  HAacJeJI0BaHUS
npu3HakoB. lluToreHerndyeckue OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyonee CKpELIUBaHUE. Hcnonb3zoBanue AHAIU3UPYIOLIETO

CKpC€IIMBAaHUsA OJIA OIIPCACICHUA I'CHOTHUIIA ocoou.



CuemnieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mno
CLUCIUICHHOMY HAacJIeJOBaHHI0 TeHOB. Hapylienue crenjeHuss TE€HOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOoMOCOMHasi TEOpHUsI HACIEICTBEHHOCTH. [ €HEeTUUECKUE KapThl.

I'enetnka nosia. XpoMOCOMHOE ONpPEAEIEHUE T0J1a. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHble M TeTeporaMmeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLETUICHHBIX C TTOJIOM.

N3MeHYHBOCTb. Bunasr W3MEHUYHNBOCTH HEHACJICICTBEHHAs %
HaclieAcTBeHHas. Ponab  cpeapl B HEHACHEACTBEHHOM  M3MEHYHMBOCTH.
XapakTepucTuka MOAU(UKAIIMOHHONW H3MEHUYMBOCTH. BapHwallmoHHBIN psg H
BapualMoHHas KpuBag. Hopma peaknuu npusHaka. KoiauyecTBeHHbIE W
KaueCTBEHHbIE MPU3HAKU M UX HOpMa peakiuu. CBoWcTBa MOIU(PUKAIIMOHHON
M3MEHYHNBOCTH.

HacnencrBenHasi, Wiy reHOTHIHYECKAsl, M3MEHYMBOCThL. KoMOMHATHBHAS
U3MEHYMBOCTh. Melo3 W TIOJIOBOM TpolecC — OCHOBA KOMOWHATHUBHOM
W3MEHYMBOCTUA. MyTanMoHHas W3MEHYHBOCTh. Kraccudukamus MyTaiuii:
F€HHBbIE, XPOMOCOMHBIE, T€HOMHBbIE. YacToTa W NOPUYUHBI MYTalUH.
MyTtarenubie  (GakTophl. 3aKOH TOMOJOTHUYECKHX PSJIOB B HACIEICTBCHHOM
n3menunBoctu H. 1. BaBuiosa.

BHesnepHas HacIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka denoBeka. Kapuorun denoBexka. OCHOBHBIE METOJbI T'€HETHKH

YEJI0BEKa: reHeaJorndeCcKum, OJIM3HEIIOBBIN, IIMTOT€HETUYCCKUH,



OMOXMMHUYECKUH, MOJIEKYJIsipHO-TeHeTnYeckuil. COBpEMEHHOE OINpeaeIeHHe
TE€HOTHIIA: MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCIIE C
noMompio IIIIP-ananmm3a. HacnencTtBennbie 3abojieBaHUs YeOBEKa: T'eHHBIC
0oJie3Hu, OOJIE3HU C HACIIEICTBEHHOM MPeapacloiokeHHOCThI0, XPOMOCOMHBIE
oone3nu. ComaTuyeckre U TeHepaTuBHbIe MyTanuud. CTBOJIOBBIE KIIETKH.
[TpuHuume 310pOBOr0 00pa3a KU3HU, TUATHOCTUKU, MPO(UIAKTUKYI U JICUCHUS
reHeTUYECKUX 00se3He. MeuKo-reHeTuueCKOe KOHCYJIbTUPOBAHUE. 3HAUCHHE
MEIMIIMHCKON TEeHETUKU B TMPENOTBPAIICHUM U JICUCHUU TEHETUUYECKUX
3a00JIeBaHMI YEJIOBEKA.

JdeMoHcTpanum:

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

Tabmumer w  cxembl: «MOHOTMOPUAHOE  CKpCIIMBAaHUE U €T0
UTOT€HETUYECKAasi OCHOBa», «3aKOH pAaCIIEIUICHHUS U €ro LUTOr€HEeTUYecKas
OCHOBa», «3aKOH YHCTOTBHI ramer», «JlurubpumHoe  CKpelmrBaHUE,
«lluTomornyeckue  OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHUS», «Mero3»,
«B3auMOIeCTBUE AJUICNIBHBIX T'€HOB», «l'€HEeTHYeCKHe KapThl paCTCHUU,
KUBOTHBIX U YeJOBeKa», «I'eHeTHKa moja», «3aKOHOMEPHOCTH HaCJIEIOBaHUS,
CLUEIUIEHHOTO ¢ mnoyiom», «Kapumorunel 4enoBeka W KUBOTHBIX», «Buasl
M3MEHYHUBOCTIY, «MoaudukanmoHHas n3MEHINBOCThY, «HacnemnoBanue pesyc-

dakTopay, «['eHeTuka rpymi KpoBu», «MyTalluOHHAsE U3MEHUUBOCTHY.



O6opynoBanue: MoJenu-aniuiukanuu «MOHOTHOpUIHOE CKpEIIMBAaHUE,
«Henonnoe pomunupoBaHuey, «JuruOpumHoe ckpenmBanue», «llepekpéct
XpOMOCOM», MHUKpPOCKON M MuUKporpenapar «JIpozodura» (Hopma, MyTanuu
(bopMBI KPBLIILEB M OKPACKH TeJa), repOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

Jlaboparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTax.

JlaboparopHass pabora Ne 6. «M3yuenue wmoauUKAITMOHHON
W3MEHUYUBOCTH, MOCTPOCHUE BAPUAIMOHHOTO PsiJla U BAPUALIMOHHON KPUBO.

JlaGopatopnas pabora Ne 7. « AHanu3 MyTanuii y 1po30(puibl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocrtaBieHue M aHalu3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekniusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka U MPOLECC. 3apOXKICHUE CENEKIUU U JTOMECTUKALIMS.
Yuyenne H. WM. BaBunoBa o 1eHTpax MNPOUCXOXKICHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIECHUS JOMAITHUX KUBOTHBIX. COpT,
opoja, ITaMM.

CoBpeMeHHbIE METObI CeNeKIMU. MacCOBBIM M MHIUBHUIYaTbHbBINA OTOOPHI
B CEJICKIIUM pAcTeHUN U XKUBOTHBIX. OlleHKa 3KcTepbepa. Bin3kopoacTBEeHHOE
CKpemuBaHue — MHOpuAMHT. Yucrtas nuHusg. CKpelMBaHUE YHUCTHIX JIMHUM.

I'eteposuc, niu rubpuanas cuwia. HepoacTBeHHOE CKpeliMBaHie — ayTOPUIUHT.



Otnanénnas rulOpuausauusd U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJIYYEHUE MOJMUIUIOUIO0B. JIOCTMKEHUSA CENEKIMU PACTEHUM, XUBOTHBIX M
MHKPOOPTraHU3MOB.

buoTtexHonorus kak oTpaciib NPOM3BOACTBA. ['€HHAs MHXKEHEpUs. DTambl
co3nanusi pekomouHantHOM JIHK u TpaHcrennnix opranusmoB. KierouHnas
uHkeHepusi. Knerounele  KylnbTypbl. MUKPOKIOHAJIBHOE  Pa3MHOXKEHUE
pactrenuii. KioHupoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKUE U dTHYeckue npoosiembl. [MO — reHeTHyecku
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. 1. Basuiios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabnuuer u cxembl: kapta «lIeHTpBI TMPOUCXOKACHUS M MHOT00Opa3us
KyJIbTYpHBIX pacTeHuid», «llopoasl aomamHuUX KHUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «OtnanéHHas rudbpuauzanus», «PaboTel akamemuka
M. ®. UBanoBay, «Ilomumnongusy», «O0bEeKTH OMOTEXHOJIOTUNY, «KieTouHbIe
KyJbTYpbl M KIOHHpOBaHuE», «KOHCTpyHpoBaHME U TEPEHOC T'EHOB,
XpPOMOCOMY.

O6opynoBanue: MYJSDKH TUIOJIOB M KOPHEIUIONOB JHUKUX (opM
KyJIbTYpPHBIX COPTOB pacTeHmi, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHHUS.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:



Okckypeuss «OCHOBHBIE METOABI M JTOCTHKEHHSI CENEKIHH PACTCHUN M
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHUWIO,  IUIEMEHHYI0  (epmy,
COPTOMCHBITATENbHBI yYacCTOK, B TEIUIMYHOE XO3SICTBO, J1ab0paTopuio

arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. IBoIIOIHOHHASI OHOJIOT USI.

[Ipennochliku BO3ZHUKHOBEHUSI IBOJIOIMOHHOW TEOPUU. DBOJIOLIMOHHAS
Teopusi U €€ MeCTO B OMOJIOruU. BiusHKE SBOTIONMOHHON TEOPUHU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 3BONIIOLMU. [laneoHTONOrMUECKHE: TOCIIEI0BATENIBHOCTD
MOSIBJICHHUSI BUIOB B TAJIEOHTOJIOIMYECKOM JIETOMHMCH, TMEPEXOHbIe (POPMBI.
buoreorpaduyeckue: cxomcrBo u paziaumuue GayH u ¢GIOp MATEPUKOB U
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJICTBA M Pa3iuyusi SMOPHMOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIE, aHAJIOTUYHBIE,
PYIMMEHTapHBIE OpPTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEIACTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX MyTeH y BCeX
OpraHU3MOB.

OpomonuonHas teopusi Y. JlapBuHa. I[lpeAnochliKM BO3HUKHOBEHUS

napBUHU3MA. JIBWKYIIIME CHIIBI SBOJIIOIUM BUIOB 10 JlapBuHY (M30BITOUYHOE



Pa3MHOKEHUE pu OTPaHUYEHHOCTHU pecypcos, HEoIpeaeneHHas
M3MEHYUBOCTb, 00ph0a 3a CyIIeCTBOBAHHE, €CTECTBEHHBINH OTOOD).

Cunrernueckas teopus 3o (CTI) u e€ 0CHOBHbIE MOJIOKEHHUS.

MuxkposBomonus. [Tonymsnus kak eITMHUIA BUIA U 3BOJIIOLIUH.

JBrxkyiue cuibl ((hakTopbl) 3BOJTIOLMH BUAOB B IpUpoae. MyTalmoOHHBIN
npouecc 1 KOMOMHATUBHAST U3MEHUYMBOCTh. [lomynsiiiMoHHbIE BOJHBI U JApend
reHoB. M30as0us U Murpanusi.

EctecTBenHnbIii oTOOp — Hampapisiouui ¢Gaktop 3BOIOHUUA. DOpPMBI
€CTECTBEHHOT0 0TOOpA.

[TprcnocoOIeHHOCTh OPraHU3MOB Kak pe3ynbTaT 3Bojtouuu. [Ipumeps
IPUCTIOCOOJIEHUN Y OpraHu3MOB. ApoMOP(O3bI U UNO-a AN TAIIUH.

Bun wu BumooOpazoBanme. Kpurepuu Buma. OcHOBHBIE (HOPMBI
BUI000pa30BaHusi: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomtonusi. Dopmbl  sBOMIONMK:  (preTHYECKass, JUBEPTEHTHAS,
KOHBEPTeHTHasl, mapasuienbHas. HeoOpaTuMocCTh 3BOIOIHH.

IIpoucxoxxnenue oT HECIIeMaIn3UPOBAHHBIX IIPEIKOB.
IIporpeccupyromas cnenuanu3anusa. AJanTUBHAsA paguanis.

JdemoncTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkensb, ®. Mromep, A. H. Ceepiios.

Tabmuuplt u cxembl: «Pa3BuTue oOpraHWYecKoro wmupa Ha 3emiiey,

«3apobIld TO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopmMbl OOpHOBI 32



cymectBoBanue», «EcrtecTBeHHBII  0TOOpP», «MHOroobpasue  COpTOB
pacTeHun, «MHoroob6pasue Iopox KUBOTHBIX), «lTonymsauuny,
«MyTanmoHHasi U3MEHYUBOCTHY», «ApoMopdo3bl», «Manoanantanuny, «O0mas
nereHepauus», «/Bwkymmue cunsl sBomonun», «Kapra-cxema wapuipyta
Iy TELIECTBUS 4. JapBunay, «bopbba 3a CYLIECTBOBAHUEY,
«IIpucnoco0neHHOCTh Opranu3sMoBy», «l'eorpaduyeckoe BUA00Opa3OBaAHUE,
«IKOJIOTHYECKOE BH1000pa30BaHHE.

O6opynoBanue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPAaCKH,
HA0Op TUIOAOB U ceMsiH, KoJuteKius «lIpuMephl 3alIUTHBIX NPUCTIOCOOTIECHUN Y
AKUBOTHBIX», MOJieTIb «OCHOBHBIE HAINPaBJIEHUS DBOJIOLUN», 00bEMHAS MOJIENb
«CTpoeHHE TOJOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJuiekius «PopMbl COXpPaHHOCTH
UCKONIAEMbIX JKMBOTHBIX M pacTeHHi», Mozenp ammumkanus «llepekpéct
XpOMOCOM», BIIaxHble mpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKA», MUKpompenapart «J{po3oduna» (Hopma, MyTanuu GOpMbl KPEUIHEB U
OKpacKH Tena).

JlabopaTopHble U NpaKkTHYecKHe PadoThI:

Jlabopatopnas pa6ora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlaGoparopras pabora Ne 2. «OnmcaHue MPUCITOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE KU3HHU HA 3emute.



JloHay4dHBIE NPEICTABICHUSA O 3apOKICHHUM XU3HHM. HaydHble TMIOTE3bI
BO3HUKHOBEHHUSl KM3HM Ha 3emiie: abHOreHe3 W MaHCIepMUs. XUMUYECKas
HBOMIIOIUS. AOUOTEHHBI CUHTE3 OPraHUYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OKCIIEpUMEHTAIBHOE TMOJATBEPKICHUE XUMUYECKOW dBosouuu. HaudanbHble
sTanbl Ouosornueckoi sBomtonuu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp U BOSHMKHOBEHHME MPOTOKIETKHU. [lepBble KIETKH U UX
sBONMIOLMS. POPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

PazButre xu3Hu Ha 3emiie o spam u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickass dpbl. I[laneos3oiickas spa u e€ mepuOABl: KEMOPHICKUIA,
OPAOBUKCKHM, CHITYPUMUCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o3o0Kckas 3pa ¥ €€ Nepruoibl: TPHACOBBIN, FOPCKUN, MEIIOBOM.

KaitHo3olickass 3pa W €€ Tepuoabl: MaJCOrCHOBBIA, HEOTCHOBBIN,
AHTPOTIOT€HOBBIM.

XapaKTepHUCTUKA KIUMaTa U reoJIOTHYeCKUX npoueccoB. OCHOBHBIE ATaIIbl
HBOJIIOIIUU PACTUTENBHOTO U KHUBOTHOTO MHUpa. ApoMopd03bl y pacTeHUN H
XKUBOTHBIX. [I0osiBIIeHNE, pacUBET U BBIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOoro Mupa Kak OTpa)xkeHue 3Bosronuu. OCHOBHBIE
CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

OBOJNIIOIMSL  4YeJIOBeKa.  AHTpoOmojorusi  Kak  Hayka.  Pa3Burtue
NPEACTABICHUA O  TNPOUCXOXKICHUM  4YelloBeKa. Meronsl  HM3ydeHHs
anTpororeHe3a. (CxoacTBa M pas3auyus = 4YEJNOBEKA WM JKUBOTHBIX.

CucreMaTHyecKoe MoJ0KEeHHUE YeI0BeKa.



JBwxymme  cuwibl  (pakTopel)  aHTpomnoreHesa. HacneacTBeHHas
M3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOmecTBeHHbIH 00pa3 KU3HH,
M3TOTOBJIEHUE OPYAUN TPyAa, MBIIJIEHUE, PEUb.

OCHOBHBIE CTaMM U BETBU DBOJIOLUMUM YEJIOBEKA: AaBCTPAIONUTEKH,
YenmoBexk yMmenbiii, YesnoBek npsAMOXoasiini, YeNoBEeK HeaHIEPTaIbCKHUH,
Uenosek pasymHbiid. Haxonku MckonmaeMbIX OCTaTKOB, BPEMsS CYIIECTBOBAHMS,
00J1acTh pacnpocTpaHeHus, 00BEM FOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY/IUs.

UenoBeueckne pacbl. OCHOBHBIE OOJBIIME pachkl: €BPOMCOMIHAS
(eBpasmiickasi), HErpo-aBCTpaJOUJIHAsl (PKBaTOpUalbHAs), MOHTOJOUHAS
(azuarcko-amepukanckas). UYepTbl NPUCTOCOOIECHHOCTH  TPEACTaBUTEINCH
YEJIOBEUYECKUX pac K YCIOBHUSM CYHIECTBOBaHHUsA. EMMHCTBO YeIOBEUECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

IToptpetsr: ®@. Pequ, JI. Ilactep, A. M. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3aukHoBenne CoOJIHEUHOM CHCTEMBI», «Pa3BuTHe
Opranu4eckoro wmwupa», «PacturenpHas knetka», <«OKUBOTHas KIETKa»,
«IIpokapuotnueckas kieTka», «CoBpeMeHHasi CHCTEMa OPTraHUYECKOr0 MUpPay,
«CpaBHEHME aHATOMHYECKUX YEPT CTPOCHUS YEJIOBEKAa U UYEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TAJICOHTOJIOTHUYECKNX HAaXOJIOK TPEIKOB
COBPEMEHHOI'0 YeJI0BeKay, «/lpeBHelmue moany», «JIpesaue moan», «llepBbie

COBPCMCHHBIC IO, «YemoBeueckue pacbD».



O6opynoBanue: wmynsoku — «IIpoucxokaeHue  yenoBeka»  (OHOCTBI
aBCTpAJIONUTEKA, MUTEKAHTPOIA, HEaHIepTaablla, KPOMAaHbOHIIA), CJICTIKU WIIU
M300paKeHHs KaMEHHBIX OpYIud MEepBOOBITHOIO YEIOBEKA (KaMHH-YOIIEPHI,
pyouna, ckpebsa), TeoxXpoHoJorudeckas Tabauna, Kouiekuus «DopMmbr
COXPaHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

[TpakTuueckast pabota Ne 1. «/3ydueHue ucKomaeMbIX OCTATKOB pPaCTCHHUI
Y )KUBOTHBIX B KOJUICKITHASIX.

DKcKypeus «IBOMIONMS OPraHMYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WM KpaeBeIueCKUil My3ei).

Tema 3. Oprann3mMbl 4 OKpY:Kawiuas cpeaa.

OKkojorus Kak Hayka. 3agaud M pas3lenbl  dKoJoruu. MeTombl
HKOJIOTHYECKUX UCCIIEIOBAHUNA. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO
YeJioBeKa.

Cpenpl oOUTaHMsI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3AYIITHAS, TTOYBEHHAS,
BHYTPUOpPraHU3MEHHasI.

Okonornueckue ¢akropel. Knaccudukanus skomorudeckux (HakToOpOB:
abnotuyeckue, OMOTUYECKUE U aHTPONOTCHHbIE. [[eHiCTBHME HSKOIOTHMYECKHUX
($aKkTOpOB Ha OPTaHU3MBI.

Abuotnueckue (bakTOopHI: CBET, TEeMIleparTypa, BJIAKHOCT.
®dotonepuoausM. I[lpucrnocobneHns opraHu3MoB K JESUCTBHUIO aOMOTHYECKHUX

dakTopoB. buonornueckrue puTMBI.



buotnueckue  Qakropsl. Buuabl < OMOTHMYECKMX  B3aMMOJEHCTBUNA:
KOHKYpPEHIUSI, XUIIHUYEeCTBO, cuMOMo3 u ero ¢opmbl. [lapazutusm,
KooImeparus, MyTyallu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HaXJICOHHMYECTBO).
AMeHcanu3M, HEWTpaau3M. 3HauyeHHEe OHOTHUYECKUX B3aUMOJCUCTBUN IS
CYILIECTBOBAHUSI OPTaHU3MOB B NMPUPOJIHBIX COOOIIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tonyasiiuv. OCHOBHBIE TOKa3aTeNlu
HNOMYJISIUM: YUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, MPUPOCT,
murpanus. J[nHaMyKka YuCI€HHOCTH MONYJISALMHU U €€ perysiiusl.

JdeMoHcTpanum:

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

Tabnuuel u cxembl: kapta «IIpupoaubie 30Hb1 3emun», «Cpeasl oOUTaHus
opraHu3mMoBy», «Potonepuoausmy», «llonynsaum», «3aKOHOMEpPHOCTH poOCTa
YHUCIICHHOCTHU NOMYJSuU HHOY30puu-Tyhenpkny, «[lumesie memnmy.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

JIabopatopnas padota Ne 3. «Mopdonornueckne 0COOCHHOCTH pacTEHUN
W3 pa3HbIX MECT OOUTAHUS .

JlaGoparopnast pabora Ne 4. «BnusHHE cBeTa Ha POCT M Pa3BUTHE
YEPEHKOB KOJIEyCay.

[Ipaktuueckass pabota Ne 2. «Iloacy€T MIOTHOCTH MOMYJSIUUNA Pa3HBIX
BHUJIOB PACTEHUI.

Tema 4. Coo01iecTBa M YKOJOrH4ecKue CHCTEMBI.



CoobmiecTBO oprannu3MoB — O6uoreH03. CTPYKTYpbl OMOIIEHO3a: BUJIOBas,
MPOCTpaHCTBEHHast, Tpodudeckass (mumieBas). Buabl-momuHaHThl. CBs3U B
OuorieHo3e.

DKoNorudeckne cuctemMbl (dKocucTeMbl). [lonsTue 00 s3KocHucTeME H
ouoreorneroze. MDyHKIMOHATBHBIE KOMIIOHCHTBI 3KOCHCTEMBI: IMPOIYIEHTHI,
KOHCYMEHTBI, pEIyleHThl. KpyroBopoT BemecTB W TIOTOK DJHEPTUH B
skocucteme. Tpodudeckue (MUIIEBBIC) YPOBHU dKOCHCTEMEI. [InIeBbie 1ienu u
cetu. OCHOBHBIC TIOKa3aTeld JSKOCHCTEMBI: OWoMmacca, MPOJYKIIHS.
DKOJIOTUYECKHUE TMHPAMUIbI: TPOAYKIIUU, YMCIICHHOCTH, OrMoMacchl. CBOWCTBA
HKOCUCTEM: YCTOMYUBOCTD, CaMOperyJsius, pa3putue. CyKIeccus.

[IpupogHbie HKOCUCTEMBI. DKOCHCTEMBI O03Ep W peK. IKocHucrema
XBOMHOT'O WJIM HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE  JKOCHUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak (aktop ycroiunBoctu 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYyenne B. U. Bepranckoro o 6uocdepe. ['panutipl, coctaB u CTpyKTypa
ouocdepnl. Kupoe BemectBo u ero GyHkiuu. OcobeHHOCTH OHOChEphl Kak
rII00AbHON 3KocHCcTeMbl. J[MHaMmuueckoe paBHOBecHMe W oOpaTHasi CBSI3h B
ouocdepe.

KpyroBopoTsl BemiecTB ¥ OWOTCOXMMHUYECKHE IHUKJIBI  AJIEMEHTOB

(yrnepoja, azora). 30HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoseuectBo B Ouochepe 3emiid. AHTPONOT€HHbIE HW3MEHEHHS B
ouocdepe. ['ModanbHBIE IKOJIOTMYECKUE MPOOTEMBI.

CocyiiecTBoBaHuE MIPUPOIBI u YEJI0BEUYECTBA. CoxpaHnenue
OmopaszHooOpa3usi Kak OCHOBa  ycToMuMBOCTH  Ouocdeprl. OcHoBa
pallMOHATILHOTO YIPaBJICHUS MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTixeHus: OMOJIOTUU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepuaackuid.

Tabmuipt u cxemsl: «llumieBbie nenu», «bUOIIEHO3: COCTAB U CTPYKTYpay,
«IIpuponusie coobmecTBa», «llenn mutanus», «IKOJIOTHUYECKAs] MHUPAMUIAY,
«buochepa u  dyenoBek», «IKocHCTEMA HIUPOKOIUCTBEHHOTO  JIECay,
«JKocHCcTEMA XBOMHOTO Jeca», «buoneHo3 BomoéMa», «ATPOLEHO3»,
«IIpumepHbIE aHTPONOTEHHBIC BO3ACUCTBUS Ha NPUPOAY», «Baxuenmue
VCTOYHHUKHU 3arpsi3HEHUS] BO3AyXa U TPYHTOBBIX Boa», «IlouBa — BakHewias
cocTapistomas ouochepbr», «DakTophel Jerpaganuyd 1mouBy, «llapHUKOBBIN
abdext», «DakTOpsl pPaTUOAKTUBHOTO 3arpsisHEHHs] Ouocdeps», «OOmas
CTpyKTypa O6uocdepr», «Pacrnpoctpanenue x)u3Hu B 6mocdepe», «O30HOBBIH
akpaH onocheps», «KpyroBopor yriaepoaa B 6nocheper», «KpyroBopor azora B
IPUPOJIEN.

O6opynoBanue: MoIeTb-anTuIHKANUs « TUTHYHBIE OMOIIEHO3bI», Tepoapuii
«PactutenpHple  cooOmiecTBa», Kosuiekiuu — «buoneHo3», «Bpeautenu

BAKHEUMIIINX CEIbCKOXO3SIMUCTBEHHBIX KYJIbTYpP», IepOapuu M  KOJUICKIIHUH



pacTeHU U JKUBOTHBIX, IPUHAJICKAILUE K PA3HBIM JKOJIOTMYECKUM TI'PYyIIIaM
onHoro Buaa, Kpacuas xkuura Poccuiickoii ®@enepauuu, Hn300pakeHus

OXpaHACMbIX BUI0B paCTCHI/II\/’I H ) KUBOTHBIX.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110
BNOJIOTMN HA BA30BOM VYPOBHE CPEJAHEI'O OBIIEI'O

OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBalOTCS TpeOOBaHUS K pe3yjbTaTaMm
OCBOEHHMS O00Yy4YarOIMMUCA NPOrpaMM CpelHEro obmero oOpa3oBaHMSL:

JIMYHOCTHBIM, MCTAIIPCAMCTHBIM U IIPCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTUYHOCTHBIX PE3yIbTaTOB OCBOCHMS mpeamera «buomorus»
BBIZICICHBI  CJICAYIOIIME  COCTaBIIAIONIME:  OCO3HAaHWE  OOYyYaroIUMUCS
POCCUHCKOW TPaXJTaHCKOM HIACHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSTEIILHOCTH M CaMOOIIPECICHUIO, HAJTUYUEe MOTHUBAIMM K OOYYEHUIO
Ouonorny, 1eIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN TNIYHOCTH HA
OCHOBE KIIOYEBBIX IIEHHOCTEM W HCTOPUYECKHX TPAIULMN pa3BUTHUSA
OMONOTUYECKOTO  3HAHUS, TOTOBHOCTh H CHOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBATbCS B  CBOEM  AECATENBHOCTA  II€EHHOCTHO-CMBICIOBBIMU

YCTaHOBKaMH, IMPUCYIIHUMH CHUCTCMC OHOJIOTHYECKOTO 06paSOBaHI/I$[, HaJIN4Hue



AKOJIOTUYECKOTO TMPaBOCO3HAHMS, CIOCOOHOCTU CTaBUTh IIEAM U CTPOUTH
YKU3HCHHBIC TUUIAHBI.

JInyHOCTHBIE PE3YNbTAThl OCBOCHHUS Npeamera «buonorus» IT0CTUTaroTCA
B €IMHCTBE y4YeOHOW U BOCHHUTATEIBHON IEATEIbHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA  POCCUHUCKUMH  COIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U
JIyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMHU, IPUHSATHIMU B OOIIIECTBE MPaBUIIAMU U
HOpMaMH  TIOBEJEHHUS U  CIIOCOOCTBYIOT  TpoIleccaM  CaMOIIO3HaHUS,
CaMOBOCIIUTAHUS U CAMOPa3BUTHUSI, PA3BUTHUSI BHYTPEHHEUW MO3UIIUM JTUYHOCTH,
NaTpUOTU3MA, YBAXKECHUS K 3aKOHY W TNPaBOINOPAJNKY, YEJTOBEKY Tpyda H
CTapiieMy TIOKOJEHHUIO, B3aMMHOTO YyBa)KCHUs, OEpPEKHOrO OTHOIICHHUS K
KyJIbTYPHOMY Hacl€AUI0 W TPaJULMSIM MHOTOHAIIMOHAIBHOTO Hapoaa
Poccuiickoit @enepannu, NpUpoIe U OKPYKAKOIIEH Cpele.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS Yy4yeOHOro mnpeameTra «bUOIOTHS»
JTIOJKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH oOyyJaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEH IMO3UIMEH JUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPHUEHTAIIMM, MO3UTUBHBIX BHYTPEHHHX YOCKICHHMH,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM LEHHOCTSIM POCCHIICKOrO OOIIECTBa,
paclIMpeHue >KU3HEHHOIO OIbITa W ONbITa JESITEIbHOCTH B IIPOLECCE
peannu3alry OCHOBHBIX HAIIPABJICHUM BOCIIUTATENBLHOM AEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpakaaHCKOTr0 BOCIIUTAHMS:



c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MIMM  OOyyarolerocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WiI€HA POCCUICKOr0 OOIIECTBa;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA M MIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW [IESITEIBHOCTU MPU CO3AAHUU
y4eOHBIX TPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIbHBIX 33/1a4, BHIOIHEHUN
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIOCOOHOCTh OMpPENEsTh COOCTBEHHYIO ITO3HMIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

yYMEHHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMHU YOKICHUSIMU, KYyJIbTYPHBIMHU [IEHHOCTSIMU
U COLIUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOILIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBIX, IO3HABATEIBHBIX W HCCIEI0BATEIbCKUX 3aJlad, YBAXUTEIHLHOIO
OTHOIIIGHUS] K MHEHHUIO OINMOHEHTOB NPH OOCYXIECHHWU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJICPIKAHMS;

FOTOBHOCTh K TYMAaHUTaPHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUNCKOU rpakIaHCKOU HWJIEHTUYHOCTH,
MaTpUOTH3MA, YBAXKECHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropmoctu 3a cBOMl Kpal, CBOKO PoauHy, CBOHM S3BIK M KYJBTYPY,

[IpOoHuIoC U HACTOAIICC MHOI'OHAIIMOHAJIBHOI'O Hapoaa POCCI/II/I;



LIECHHOCTHOE OTHOIIEHUWE K TMPHUPOJHOMY HACIECAUI0 W NaMITHHUKaAM
MPUPOJIbI, TOCTHXKEHUsIM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSX,
TpyXac,

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCUUCKHMX YUYEHBIX B CTAHOBJEHUE U
pa3BuTHe OHMOJOTUM, TTOHUMAHUSI 3HAYCHUST OUOJOTUM B TO3HAHWUU 3aKOHOB
IPUPO/IBI, B KU3HH YETIOBEKA U COBPEMEHHOT0 OOIIECTBA;

ujeiHas yoexx1€HHOCTh, TOTOBHOCTh K CIIY)KE€HMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHUE TYXOBHBIX [IEHHOCTENW POCCUMCKOTO HAPOJa;

c(hOopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO TTOBEICHNUS,;

CIOCOOHOCTH OIICHMBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIIEHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIa/Ja B MIOCTPOCHHUE YCTOWYHNBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHHME K CBOUM POJUTENAM, CO3JaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOT'O MPHUHSITHS [IEHHOCTEW CEMEMHON KWU3HHU B COOTBETCTBHHU C
TpaauuusiMHu Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIICHHUE K MHUPY, BKJIIOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYy/Aa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHUMAaHUE AMOIMOHAILHOTO BO3JACHCTBUSA KUBOW TIPUPOABI U €€

IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAXKCHHUIO B Pa3HBIX BHAaX MCKYCCTBA, CTPEMIICHUE
MPOSIBIISITh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHNS KYJIbTYPbI 310POBbS H
IMOIMOHATBLHOIO 0JIArONOJIyYHS:

NMOHUMAHUE W peanu3alus 3J0pOBOTO M 0Oe30macHOro obpasa KU3HH
(3mopoBoe  MHUTaHWE, COOJIOJICHHE TUTHEHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHN W OTAbIXa, peryisipHas Qusznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

MOHUMAHUE [IEHHOCTU TIPaBWJI WHIWBUAYAJLHOTO U KOJUICKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUUX 3I0POBBI0 M KU3HU
JIIOeH;

OCO3HAHHWE  TMOCJIEACTBUA W  HENPUATHS  BPEAHBIX  MPUBBIUECK
(yrmoTpebeHus aqKoroJisi, HAPKOTHUKOB, KypeHHS );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0II00HE;

FOTOBHOCTh K AKTMBHOM JAEATEIIBHOCTH TEXHOJIOTMYECKOW U COLMAJIbHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTH WHUIIMUPOBATH, IJIaHUPOBATh u
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEeC K pa3nudHbiM chepam mpodecCHOHATBHON JesSTEIBHOCTH,
YMEHHUE COBEPILIaTh OCO3HAHHBIN BIOOp Oyaylel npodeccuu U peain30BbIBATh

COOCTBEHHBIC )KM3HCHHBIC IIJIaHBbI,



TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO M CamMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS:

AKOJIOTMYECKHU 11e7Iec000pa3HOe OTHOIIEHUE K MPHUPOJE KaK HUCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIeCTBOBaHUS;

MOBBIMICHUE YPOBHS JKOJIOTHYECKOW KYJBTYPhI: MPUOOPETEHHE ONbITa
IUIAHUPOBAHUS TOCTYNKOB W OIEHKHM HX BO3MOXHBIX TMOCIEACTBUN ISt
OKPYKAIOIIEN CPEBI;

OCO3HAHHUE TII00AILHOTO XapaKTepa dKOJIOTUUYECKUX MPOoOJieM U MyTel ux
peleHus;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPHOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HaHMSI U YMEHHS TPU pPEHIeHUH MpoOJieM, CBA3aHHBIX C pPAIMOHAJIBHBIM
IPUPOJIOIIONIH30BAaHUEM  (COONIIOZICHHE TpaBUJ TOBEJIEHUS B  TPUPOJE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECHSA B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCHUCTEM, OHOoChephI);

AKTUBHOE HENpPUATHE JCWCTBHM, MNPUHOCAIIUX BpEI OKPYKAIOMIEH
MPUPOAHON CpeJie, YMEHHE MPOTHO3UPOBATH HEOIArONPUSITHBIE SKOJIOTUYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HaJU4YME€ Pa3BUTOIO HKOJOTUYECKOTO  MBIIUICHHS, SKOJOTHYECKOM
KyJbTYpbl, OIbITA JIESITEIBHOCTH HKOJIOTMYECKOW HAIMpPaBICHHOCTH, YMEHUS

PYKOBOJICTBOBATbCSI HMU B NTO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLIMAIBHOM



MpaKkTUKe, TOTOBHOCTHM K Yy4YacTHIO B MPAKTUYECKOM  JEATENbHOCTU
AKOJIOTUUECKOM HAIMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOW NMPAKTUKU, OCHOBAHHOT'O Ha JIUAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJMKYJIbTYPHOM
MUpE;

COBEPIIICHCTBOBAHUE SI3bIKOBOW M YUTATEIbCKOW KYJIbTYPhl KaK CpeJCTBa
B3aUMOJICHCTBHS MEXY JIFOJIbMU U TTIO3HAHUS MUPA;

NMOHUMaHUE crerudUuKd OHOJIOTUM KaK HayKH, OCO3HaHUS €€ polu B
(GbopMHUPOBaHUHU PALMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU LIETOCTHOTO
npeJiCTaBleHUs: 00 OKpY>KAroIIeM MHUpPE Kak O €IMHCTBE MPUPOJIbI, YEeTOBEKA U
oOIIecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W pelIeHUH MpodiieM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJIsI COBPEMEHHOU ITUBUIIN3AIINN
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEeXHOJIOTHM, CIOCOOHBIX pemaTh pPECypCcHbIE MPOOJIEeMbl  pa3BUTHUSA
YeJIOBEYECTBA, MMOMCKA MyTEH BBIXO/A U3 II00aTbHBIX SKOJIOTUYECKHUX MPoOIeM
u obecrieyeHHWs TMepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
MCIIOJIb30BAHUIO TIPUPOJIHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB

KU3HH;



3aMHTEPECOBAHHOCTh B TMOJYYCHUHW OHMOJOTHYECKHX 3HAHUH B MEISIX
MOBBIIIICHUS OOIIEH KYyIbTYypbl, E€CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, Kak
COCTaBHOW  4acTH  (PYHKIMOHAJIBHON  TPaMOTHOCTH  OOYyYarOIIUXCH,
(dopMupyemoii pu U3y4eHrur OUOIOrUY;

NOHMMAaHUE  CYIIHOCTH  METOJIOB  TO3HaHUS, HCIONB3yeMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIIOJb30BaTh MOTYYaeMble 3HAHUS IS
aHam3a U OOBSICHEHHUsI SBICHUI OKPY’KAIOIIETO MUPa U MPOUCXOAIINX B HEM
M3MEHEHUI, yMEeHUEe JeNaTh 000CHOBAaHHBIE 3aKIIOUYCHHUS Ha OCHOBE HAYYHBIX
($aKkTOB M UMEIONIUXCS JaHHBIX C LETbI0 TIOTYUYCHHsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTHh CaMOCTOSITEIBHO MCIIOIB30BaTh OMOIOTUYECKUE 3HAHUS ISt
penieHus Npoo6JieM B peajbHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAaHHE IIEHHOCTHU HAY4YHOU NEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISAThH
MPOEKTHYIO U UCCIEA0BATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENPEPHIBHOMY 00pa30oBaHUIO |
caM000pa30BaHUIO, K aKTHBHOMY IOJIYYEHHIO HOBBIX 3HAHHWM MO OMOJOTHH B

COOTBCTCTBHHU C ) KU3HCHHBIMH HOTpe6HOCT$IMI/I.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yibTaTbl  OCBOEHUS ~ y4eOHOro  mpeameTa
«buonorus» BKIIOYAOT: 3HAYUMBIE MJis1 (HOPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcsd  MEXIUCHUIUTMHAPHBIE  (MEXMpPEIMETHbIE)  OOIIeHAy4YHbIC

MOHATHUS, OTPAXKAIOUIUE IEJOCTHOCTh HAYYHOW KapTHHBI MUpa U CHEHUPUKY



METOJIOB TIO3HAHMS, HCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrusi, SIBJICHHUE, MPOIECC, CUCTEMAa, HAy4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HUCCIeOoBaHUE, HAOJIOJEHUE, H3MEpPEHHE,
SKCOEPUMEHT U JIPYTHX), YHUBEpCaJIbHbIE yuyeOHble  JIeUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC), OO0ECIEUNBAIOINE
dbopmupoBanue (QyHKIIMOHATLHOW TPaMOTHOCTH M COLUAJILHOW KOMIICTCHIINU
oOydJaromuxcs, CHocoOOHOCTh OOYyYaloIMXCS  HUCIOJIb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAJIbHBIC
ydeOHbIe IEWCTBUS B MIO3HABATEIILHOM U COIIMAIBHOM MPAKTHKE.

MeranpenMeTHbie pe3ysIbTaThl OCBOCHHUS IPOrpaMMBbl CPETHETO OOIIero
o0pa30oBaHus JOJKHBI OTPAXKATh:

OBiageHue  yHHMBEPCAJIbHBIMH  Y4YeOHBIMH  TO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOATENbHO  (OopMynupoBaTh U  aKTyaIU3UpOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCTIOJIb30BaTh MPU OCBOCHUHM 3HAHWK MPUEMBI JIOTHYECKOTO MBIILICHUS
(amanmu3a, cuHTE3a, CpaBHEHHWs, KiaccupuUKaIu, 0O0OOIIEeHHs), PaCKphIBAThH
CMBICIT OMOJIOTMUECKMX TOHATHH (BBIAEIATh WX XapaKTepHbIE TPHU3HAKH,

YCTaHAaBIIUBATh CBSI3U C IPYTUMU MOHATUAMHU);



ONpPEAEHATh LENIH JESITEIbHOCTH, 3aJaBas MApaMEeTPbl U KPUTECPUHU HX
JTOCTUKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIbHOCTH C IOCTaBICHHBIMHU
LEJISIMU;

UCIIOJIH30BaTh OMOJIOTMYECKUE TOHITHS i1 OOBsicHeHUs (HakToB U
SIBJICHUW KUBOW IPUPOJIBIL;

CTPOUTH JIOTUYECKUE paCCYX JeHUs (MHIYKTHUBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBISBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPUBAEMBIX
SIBICHUSX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSATh  CXEMHO-MOJICNIbHBIE  CpeICTBAa Uil  MPEICTABJICHUS
CYILIECTBEHHBIX CBSA3EH W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a TakXke TMPOTUBOPEUMM pa3sHOrO poAa, BBISIBICHHBIX B  Pa3IMYHBIX
UH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTeIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOIITUXCS
MaTepUalbHbIX U HEMaTEpUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIbHOCTb, OILICHUBATH COOTBETCTBHUE
pE3ybTATOB LEISAM, OLICHUBATh PUCKH ITOCJICACTBUHN 1€ TEIIbHOCTH;

KOOPJMHUPOBATh ¥  BBIIOJHATH pabOTy B YCIOBHSAX PEaIbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUSI;

pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0azoBbIe HCCJIEI0BATEIbCKHE TeHCTBHS:
BJIQJICTh ~ HABBIKAMU  y4€OHO-HCCIIEIOBATEIbCKOH M IPOEKTHOM

NEATeNIbHOCTH, HAaBBIKAMHM  pa3pelieHuss MpodsieM, CIOCOOHOCTbIO U



TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY ITOMCKY METOJOB PELICHHS MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJI0B ITO3HAHUS;

UCIIOJIB30BATh PA3JIMYHBIE BHUJBI JIESITEIBHOCTH IO IOJIYYEHHIO HOBOTO
3HAHMSI, €ro HMHTEpIpEeTali, NPeoOpa3oBaHUI0 M MPUMEHEHUIO B Y4YEOHBIX
CUTYallUsSX, B TOM YKCJIE IPU CO3[JaHUU Y4E€OHBIX U COLMATBHBIX IPOEKTOB;

dopMupoBaTh ~ HAyYHBIH  THUN  MBIIUICHUS,  BIAAeTh  HAyYHOU
TEPMHUHOJIOTUEH, KITFOUEBBIMU MOHSATUSIMUA U METOJIaMMU;

CTaBUTh U (PopMyNIHpOBaTH COOCTBEHHBIE 3ajjady B 00pa30BaTEbHOMN
JEATEIbHOCTU U )KU3HEHHBIX CUTYaALIUSX;

BBISIBJIATh NPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJu3HpOBAThH 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ pEeLICHHs, HAXOAUTh apryMEHThI JJIsl JOKAa3aTesIbCTBa
CBOMX YTBEPKIICHUI, 3a/1aBaTh NapaMETPhl U KPUTEPHUU PEIICHHUS;

aHAJIU3HPOBATH IIOJIYYEHHBIE B XOJE€ pEUICHUS 3a/auyd pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh HMX JOCTOBEPHOCTb, IPOTHO3UPOBATH HU3MEHEHHUE B
HOBBIX YCJIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH IIeJIEHANPaBIEHHBIA MMOUCK NEpPEeHoca CPEACTB U CIIOCOOOB
AeicTBUA B MPo(hecCHOHANTBHYIO CPENy;

YMETh MEPEHOCHUTh 3HAHUSI B MO3HABATEIbHYIO M MPAKTUYECKYIO 001acTH
KU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTe;



BBIIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAILHBIC TIOJIXO/IBI U PEIICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHHS.

3) pabora ¢ nunpopMmaumeii:

OpUEHTUPOBAThCS B PA3NIMYHBIX HMCTOYHUKAX HHPoOpManuu (TEeKcTe
y4eOHOro MocoOusi, HAy4YHO-TIOMYJISIPHOM  JuTepaTrype, OHMOIOTHYECKUX
CIIOBapsX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B HHTepHETE),
aHANMM3UPOBAaTh MH(OPMAIMIO Pa3IUYHBIX BHJIOB W (OPM IMPEACTABICHHUS,
KPUTHYCCKHU OIICHUBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPECYNBOCTD;

(GOopMyITHPOBATH 3alPOCHl M IPUMEHSITh PA3IUYHBIC METOJIBI ITPH TTOMCKE U
orbope Ouonornyecko uHGOpPMAIMKM, HEOOXOAUMOW JJIS BBHITIOJHCHUS
y4eOHBIX 3a]1ay;

pUOOPETAaTh OIBIT UCTIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPYy AaKTHBHOTO  HWCIOJH30BaHUS
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO ~ BHIOMpaTh ONTHMAalIbHYIO (OpMy mpeacTaBiIeHUS
Oouonornyeckoii wmHbopmanuu (cxeMbl, TpaduKu, gUArpaMMBbl, TaOJUIIbI,
PUCYHKH U IPYTOE€);

UCTIONIb30BaTh HAYyYHBIA S3BIK B KadeCTBE CpEJACTBAa mpu padboTe ¢
Ouonornyeckoil wWHGOPMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKHE U
MaTeMaTUYeCKrue 3HaKu M CUMBOJBI, (hOPMYIbI, a00peBHATYPY, HOMEHKIIATYPY,
MCIIOJIB30BaTh M TPEeoOpa3OBBIBATH  3HAKOBO-CHMBOJWYECKHE  CPEACTBA

HarjisiaHOCTH,



BJIQJICTh  HABBIKAMHM  PACMO3HABaHWS W  3aIIUTHl  WHHOPMAIIWH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByajieHNe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMHU J1€HCTBUSIMH

1) o6menue:

OCYHIECTBJISITh KOMMYHHMKallMMd BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBAaTh B JHUAJNOre WJIM JUCKYCCHUHU IO CYIIECTBY OOCYXKIAaeMON TeMbl
(yMeHue 3amaBaThb BONPOCHI, BBICKA3bIBaTh CYKIEHUS OTHOCUTEIBHO
BBITMIOJTHEHUS MIpE/JIaraeMoil 3a7jaun, yUUThIBATh HHTEPECH U COTIACOBAHHOCTD
NO3UIUHN APYTHX YYaCTHUKOB IMAJIOTA WU IUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpE/ICTBA OOIEHHS, MOHMMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(MIUKTHBIX CUTYyaIlUi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CIIOCOOAMU OOIIEHUS U B3aUMOCHCTBUS, TOHUMATh
HAMEPEHHUs JAPYTUX JIIOACH, TMPOSBIATh YBAXHUTEIBHOE OTHOIIEHUE K
cobeceTHUKY U B KOPPEKTHOU opme hopMyIHpPOBATh CBOM BO3PAKCHUS;

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

2) COBMeCTHAsI esITeIbHOCTh:

NOHMMAaTh W HUCIOJB30BaTh  NPEHMYIECTBA  KOMAaHIHOW U
WHIUBUYyaIbHOW pabOThl TpH  pelmIeHWH OHOJIOTMYECKOW MpOOIIEeMEI,
000CHOBBIBaTh HEO0OXOIUMOCTh MIPUMEHEHUS rPYHIOBBIX bopm

B3aMMOJICUCTBUS MIPU PEIICHUU yueOHOU 3a1auH;



BLIOMpPATh TEMAaTUKY U METOJIbl COBMECTHBIX NEUCTBUU C YyYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJICHA KOJUIEKTUBA;

NPUHUMATh 1EIM COBMECTHOM JIESTEIbHOCTH, OPraHW30BBIBATH W
KOOPJIMHUPOBATh JEUCTBUA IO €€ JNOCTMKEHUIO: COCTABIIATH IUIAH JEHUCTBUM,
pacrpenensTh pojau C Y4éTOM MHEHHUM YYaCTHHUKOB, OOCYXIaTh PE3YJIbTaThI
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOETO BKJIAJa M KAXKAOTO y4aCTHHUKA KOMAaH]bl B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHUBATH HJAEU C TO3UIMA HOBU3HBI,
OPUTHHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PEryJATUBHBIMU AeCTBUSIMM:

1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHWS JUIsl BBISIBICHUS TPOOJIeM U UX
pEIICHHS B )KH3HEHHBIX U YUEOHBIX CUTYAITUsX;

BbIOMpATh Ha OCHOBE OWOJIOTMYECKHX 3HAHWUN IEJEBBIE W CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBHSX U IOCTYNKAX IO OTHOIIEHUIO K KUBOU NMPHUPOJIE,
CBOEMY 30POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEIBHO  OCYILIECTBJIATH  ITO3HABATEIBHYK)  JEATEIBHOCTb,
BBUSIBJISITh MPOOJIEMBI, CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 3a/laud B

O6paBOBaTCHBHOI71 ACATCIbHOCTH U ) KU3HCHHBIX CUTYAalHAX,



CaMOCTOSITEJIbHO COCTaBISATh IUJIAH pEIIeHUS MpoOJeMbl € Y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOUYTEHHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsM;

pacliMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 3a PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIbBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABICHUIO HIUPOKOW 3PYAUIIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KYJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B JI€SATEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQ/JIeTh HABBIKAMHM IIO3HABATENbHOW pedJIeKCHH KaK OCO3HAHUsA
COBEpIIAEMBIX JCUCTBUA W MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB H
OCHOBaHHUM, MUCTIOJI30BaTh MPUEMBI PEQIICKCUHN IJIs1 OLIEHKH CUTYaIluu, BEIOOpa
BEPHOI'0 PELICHUS;

yMETh OLICHMBATh PUCKUM M CBOCBPEMEHHO NPUHUMATh PEUICHHS IO HX
CHIDKCHUIO;

MPUHUMATh MOTHUBBI M AapryMEHTHl JIPYTUX NPU AHAIU3E PE3yIbTaTOB

ACATCIIBHOCTH,



3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M apryMEHTBl JIPYTHX IpPU AHAIN3E PE3YJIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIMIHUOKH;

Pa3BUBATH CIIOCOOHOCTH ITOHUMATh MUDP C MO3UIHNU JPYTroro 4CJIOBCKA.

NPEAMETHBIE PE3YJIbTATHI

[TpenmetHbIe pe3ynbTaThl ocBOoeHHUS Tporpammbl COO 1o Owojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT CHEIU(UUSCKHEe I YYeOHOro TIpeaMeTa
«buonorus» HaydHbIC 3HAHHS, YMCHHS M CIOCOOBI JCHCTBUI IO OCBOCHUIO,
UHTEPIPETAIMA HM TPeoOpa30BaHUIO 3HAHWK, BUIBI JACATCIBHOCTH  TIO
MOJIYYCHHUIO HOBOTO 3HAHMS W NPUMCHCHHUIO 3HAHWW B PA3JIMUHBIX yYeOHBIX
CUTyallUsX, a TaKKe B PCAIbHBIX >XU3HCHHBIX CHUTYAllUSIX, CBSI3aHHBIX C
ouosorueii. B mporpaMMe mpeaMeTHBIC Pe3yJbTaThl MPEACTABICHBI 0 T'0JIaM
o0yJeHHUS.

[IpeameTHBIe pe3ynbTaThl OCBOCHUS yueOHOro nipeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHHMK O MECT€ M PO OHWOJIOTHH B CHCTEME
HAy4YHOTO 3HAHHMS €CTCCTBEHHBIX HAyK, B (OPMHUPOBAHHUU COBPEMCHHOMU

€CTECTBEHHO-HAYYHOM KapTUHBI MUpPAa U HAYYHOIO MHUPOBO33PCHUS, O BKIIAJEC



pPOCCUHCKMX H 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH,
(YyHKIMOHAIBHON IPaMOTHOCTH Y€JIOBEKA ISl PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COAep>KaHUE OMOIOTMYECKUX TEPMHUHOB M MOHATUM:
KU3Hb, KJIETKA, OpraHu3M, MeTabonu3Mm (0OMEH BEIIECTB M IMpeBpalleHUE
SHEPruu), TOMeocTa3 (CaMOperyisiiusi), YpPOBHEBas OpraHU3alUs KUBBIX
CUCTEM, CaMOBOCITPOM3BE/ICHUE (penpoaykuus), HACJIEICTBEHHOCTD,
U3MEHYUBOCTD, POCT U PAa3BUTHUE;

yMEHHE u3JlaraTh OWOJIOTMYECKHE TeOpHH (KJIETOYHAas, XPOMOCOMHasi,
MYTallMOHHAsA, ILIEHTpalbHas JOTrMa MOJEKYJspHON Ouonoruu), 3axoHsl (I.
Menpens, T. Moprana, H. 1. BapunoBa) u yueHus (0 eHTpax MHOTO00Opasus u
NPOUCXOXKACHUS KYJIbTYypHbIX pacteHuid H. . Basumoa), omnpenensiTh
IPaHULIbI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

yMEHHE BJIaJIETh METOJaMHU HAyYHOTO TTO3HAHHUS B OMOJIOTHH: HAOJI0IeHNE
Y OIIMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI, OPraHU3aLUsl U IIPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIIBIDKEHHWE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXAY HUCCIEAYEMbIMH BEJIMYMHAMH, OOBSICHEHHE MOJYyYEHHBIX
pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX IMOHATUN, TEOPUU U 3aKOHOB, YMEHHUE
JI€JIaTh BBIBOJbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJITATOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIE NMPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT
U 3YKapHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTHU
IIpoLIecCOB: OOMEHa BEUIECTB U NMPEBPALLEHUS YHEPTUU B KIIETKE, (DOTOCHHTE3A,

MJACTUYECKOTO U JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHUTO3a, Meho3a,



OIJIOJOTBOPEHHSI, PA3MHOXKEHUS, HHIWBHIYaTbHOTO pPAa3BUTHSA OpraHU3Ma
(oHTOTEHE3);

yYMEHHE MPUMEHSThH MMOTYYCHHBIE 3HAHUS 11 OOBSICHEHUsT OMOIOTUIECKIX
IIPOLIECCOB U SIBJICHUM, U1 IPUHATUS IPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU
KU3HU C LNl oOecreyeHrss 0e30MacHOCTH CBOETO 3/I0POBbS M 370POBbBS
OKpY)KalIIUX JIIOJeH, COONIOIEHHUsT HOPM TPaMOTHOTO TIOBEJICHHUS B
OKpY’KaroIel MpUpoTHON cpefie, TOHUMaHHe HeOOXOIUMOCTH HCIOJIb30BaHUS
JTOCTH)KCHUH COBPEMEHHOW OMOJIOTMH W OMOTEXHOJOTHH IS paldOHAIBHOTO
HPUPOIOTIOTH30BAHHS,;

YMEHHE peliaTh JJIEMEHTAapHbIE TEHETHYECKHE 3aJadyd Ha MOHO- H
TUTHOPUAHOE CKpEIMBaHUE, CLEIJIEHHOE HACIIeJOBAaHUE, COCTABISATH CXEMbI
MOHOTHOPUTHOTO CKpEIIUBaHUs JIJIs TIpeIcKa3aHus HACIeJOBAaHUS IPU3HAKOB Y
OpraHU3MOB;

yMEHHE BBITOJHAThH J1JA0OPATOPHBIE U MPAKTUUECKHEe padOThl, COOIIOIATH
nmpaBuia mpu padbore ¢ yudeOHBIM U JIa0OPaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHUECKH OIICHHBAThb W HMHTEPIPETUPOBATH HHGPOPMAIUIO
OMOJIOrMYECKOTO COJAEpKAHMSI, BKIIOYAIOUIYI0 IICEBIAOHAyYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHHUKOB (CpeACcTBa MaccoBOMl uH(poOpManuu, Hay4dHO-
MOMYJISIPHBIE MaTepHalIbl), ITUYECKUE ACHEKThl COBPEMEHHBIX MCCIIEI0BAaHUIN B

OMOJIOruH, MEIUIINHE, OMOTEXHOJIOTHH;



YMEHHE CO37aBaTh COOCTBCHHBIC NMHCHMEHHBIC M YCTHBIC COOOIICHWSI,
0000mass OMOJOTHYECKYI0 HH(OpMAIUI0O U3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO MCIIOIL30BaTh MOHATUHHBIN anmapat OUOJIOTHH.

[TpenmeTHBIC Pe3yabTaThl OCBOCHUS YueOHOTO npeameta «buomorusy» ¢ 11
KJlacce TOJKHBI OTPAKATh:

c(hOpMHPOBAHHOCTh 3HAHMK O MECT€ W pOJIM OWOJIOTHHM B CHCTEME
HAyYHOTO 3HAHUSA CCTCCTBCHHBIX HAayK, B (OPMHPOBAHHH COBPEMCHHOMU
€CTCCTBCHHO-HAYYHOW KapTHHBI MHpa W HAyYHOTO MHPOBO33PEHHUS, O BKIIAJC
POCCHIMCKUX H 3apyOCKHBIX YYEHBIX-OMOJOTOB B pPa3BUTHE OHWOJIOTHH,
(GYHKIIMOHAIBHOW TPaMOTHOCTH YEJIOBEKA JIJIS PEIICHHUS KU3HCHHBIX 3a/1a4;

YMEHHE PacKphIBaTh coAepKaHue OMOIOTHYECKUX TEPMHUHOB W TOHATUM:
BUJ, TOMYJSAIUs, TEHO(POHI, DOBOJIONHUA, HBIXKYyIIHE Cuibl ((axTopsbn)
ABOJTIOIINH, MIPUCITIOCOOJICHHOCTh OpraHU3MOB, BUI000pa3oBaHue,
AKOJIOTHYECKHE (DAKTOPHI, IKOCUCTEMA, MPOAYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
IIETY MUTAHKS, YKOJIOTHYecKas TupaMuia, OMoreoleHos, onocdepa;

yMEHHE U3JaraTh OHWOJOTWYECKHE TEeOpuHu (IBOJIONHMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKas TEOpUS DBOJIOIWHU), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoabimieBoro cxoactsa K. M. bapa, uepegoBanus riaBHbIX HaNpaBICHUN U
myTel sBomonmu A. H. CeseprioBa, yuenust o o6mochepe B. 1. Bepuanckoro),
OTIPEJIEISITh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHHE BJIaJIETh METOAaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOTIOIeHNE

" OIIMCAaHHNC JXHUBBIX CUCTCM, IIPOLICCCOB HBHCHHﬁ, opraHmu3anusd 1 IIpOBCACHUC



OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIJBWKCHHE  THUIMOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXY HUCCIEAYyeMBbIMH BEIMYMHAMH, OOBSICHEHHE IMOTYyYECHHBIX
PEe3yIbTAaTOB, UCIOJIL30BAaHHBIX HAYYHBIX MOHATHM, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BEIBOJBI HA OCHOBAHUU TMOJIYUYE€HHBIX PE3YJIbTaTOB,;

YMEHUE BBIICIATh CYIIECTBEHHBIC MPHU3HAKUW CTPOEHHUS OHOJOTHUYECKUX
OOBEKTOB: BHJIOB, MOMYJSLUMA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOTeOIIeHO30B U DKOCHCTEM, OCOOCHHOCTH TIPOIIECCOB: HACJEJACTBEHHON
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30BaHus,
PUCTIOCOOJIGHHOCTH OPTaHU3MOB, JEHCTBHUS DKOJOTHMYECKUX (PAKTOPOB Ha
OpraHu3Mbl, TEPEHOCAa BEIIECTB W TIOTOKAa JHEPIUM B DKOCHUCTEMaX,
AHTPOIIONEHHBIX M3MEHEHUN B SKOCHCTEMAax CBOEH MECTHOCTH, KpyroBOpOTa
BEIIECTB M OMOT€OXUMUYECKUX ITUKIIOB B Onocdepe;

yMEHHE PUMEHSTh OJYYCHHbIC 3HAHUS ISl OOBSICHEHUS OUOJIOTUYECKUX
IIPOLIECCOB U SIBIICHUU, JJISl IPUHATUSA MTPAKTUYECKUX PEIICHUN B TOBCEHEBHOMN
KU3HA C TENbI0 oOecredyeHus] O€30MacHOCTH CBOETO 3J0POBBbS U 30POBbA
OKPYXAIOIUX JIIOeH, COOJIOJACHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXalolel MPUPOTHON cpefie, MOHMMaHuEe HEOOXOIMMOCTH MCIOIb30BAHUS
JNOCTHKECHUH COBPEMEHHOU OounoJioruu TS paLMOHAIBHOIO
MIPUPOJIONIOIB30BAHUS;

YMEHUE peuiaTh >3JEMEHTapHble OWOJOTHYECKHE 3a/aud, COCTaBIIATh

CXEMBbI MIEPEHOCA BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIEMU MUTaHHUS);



YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOMI0IATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOpPaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUECKH OIICHWBATh W HHTEPIPETUPOBATH WH(POPMAIUIO
OMOJIOTMYECKOTO CO/ACPIKAHMsSI, BKIIOUYAIONIYI0 TICEBAOHAYYHbIC 3HAHUA U3
pa3IMYHBIX HMCTOYHHKOB (CpeACTBA MaccoBOil wuH(pOpManuu, Hay4IHO-
NOMYJIIPHBIE ~ MaTepHallbl), paccMaTpUBaTh TIOOATBHBIE JKOJIOTHYECKHE
poOJIeMbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLICHHUIO K HUM COOCTBEHHYIO
TIO3HIIHIO;

yMEHHE CO37aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHHS,
0000mass OuoJOrHYecKyr0 HWH(POpMAIUI0 U3 HECKOJIBKUX HCTOYHHKOB,

I'paMOTHO HUCITIOJIb30BATb MOHSITUHMHBIN alirrapar OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne | HaumeHoBaHme
(ungposbie)
n/ | pa3aejoB U TeM Bcer | KonTpoabn | IlpakTmueck
oOpa3oBaTe/ibHbIE
n | NporpaMmmbl 0 ble padoThI e padoThbl
pecypcsl
bubnuoreka [JOK
buonorus kak
1 HavKa 2 0.5 https://m.edsoo.ru/7f41c
& 292
bu6mmoreka [JOK
JKuBble cucTemsl
2 1 https://m.edsoo.ru/7f41c
Y UX OpraHu3anus
292
XUMHYCCKUH bu6mmoreka [JOK
3 COCTaB U CTPOEHHUE 8 1 https://m.edsoo.ru/7f41c
KJIETKH 292
bu6mmoreka [JOK
KuznenestenbHOC
4 6 https://m.edsoo.ru/7f41c
Th KIIETKH 292



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

PasmHoOxXeHne 1
HHMBHIYATBHOE bubmuoreka [IOK
5 Y 5 1 https://m.edsoo.ru/7f4lc
pa3BuUTHE
292
OpPraHU3MOB
HacnencrBennoct bu6mmoreka [IOK
6 b U U3MEHYHUBOCTE 8 15 https://m.edsoo.ru/7f41c
OpraHu3MoOB 292
Cenexuus
bu6mmoreka [{OK
OpPTraHW3MOB.
7 3 https://m.edsoo.ru/7f41c
OCHOBEI
292
OMOTEXHOJIOTUH
bubmmoreka [{OK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c
292
OBIIEE
KOJIMYECTBO 34 0 4
YACOB I1O
ITPOTPAMME
11 KJIACC
N HaumenoBanu | KosimuecTBo 4acos DJIeKTPOHHbIE
n/ © PASACIOB § Bcer | Konrpoabnbl | IIpakTuueckn (ungponbic)
TeM oOpa3oBaTe/ibHbIE
1| 0 e padoThbI e padoThI
NMPOrpaMmblI pecypchbl
bu6mmoreka [IOK
OBOJIOIMOHHA
1 9 1 https://m.edsoo.ru/7f41cc7
51 OroJIorus 4
Bo3nukHoBenu
— bu6mmoreka [IOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc7
JKA3HH HA 4
3emie -
Opranusmsl u bubmuoreka [JOK
3 OKpY)KaroIas 5 1 https://m.edsoo.ru/7f41cc7
cpena 4
CooOmecTBa u bu6moreka [JOK
4 JKOJIOTHYECKHE 9 https://m.edsoo.ru/7f41cc7
CUCTEMBI 4
PesenBrioe bubmuorexa [JOK
5 P 2 https://m.edsoo.ru/7f41cc7
Bpemsi
4
OBIIEE 34 0 2.5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

KOJIMYECTBO
YACOB I10
[TPOTPAMME

IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KIIACC
KosunyecTBo 4yacoB DJIeKTPOHHBbIE
Ne Jara
Kourpoas | IlpakTuHyec uudposbie
n/ | Tema ypoka Bce HU3y4eH
0 ro HbIE KHe st o0pa3oBartejibHbIE
padoThI padoThl pecypchl
bu6mmoreka [IOK
B https://m.edso0.ru/863
HOJIOTHS B
! CHCTEMeE Ha . €6122
YK https://m.edso0.ru/863
e632a
MeTtoanl
MO3HAHUSI
JKUBOH
MPUPOBI.
[IpakTuueckas
bu6mmoreka [JOK
pabota Ne 1
2 1 0.5 https://m.edso0.ru/863
«Hcnonp30BaHn
6122
€ pa3JInYHbIX
METOJIOB MPU
HU3y4YECHUU
OMOJIOTHYECKUX
00BEKTOBY
buonornueckue
bubmuoreka [JOK
CHCTEMEI,
3 DOLECC 1 HX 1 https://m.edso00.ru/863
pont £6564
H3y4yeHue
XUMHUYECKUM
COCTaB KJICTKH. bubmuoreka [{OK
4 Boga u 1 https://m.eds00.ru/863
MUHEpPAIbHEIE e674e
coJu
benku. Cocran bubmotera [JOK
5 o CTOOCHI 1 https://m.eds00.ru/863
CTpocHHe e6h72



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

0O€eIIKOB

depmMeHTh —
OMOJIOTUYECKHE
KaTaJau3aTophbl.
JlaGoparopHas
pabora Ne 1
«M3yueHne
KaTaJIUTHYECKO
1 AaKTUBHOCTH
(dbepmeHTOB (Ha
npumepe
aMuIIa3bl WIN
KaTaJiasbl)»

0.5

bu6mmoreka [{OK
https://m.edso0.ru/863
e6b72

VrieBoasl.
JIntmu et

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

Hykneunossie
KuciaotTel. ATO

bu6mmoreka [IOK
https://m.edso0.ru/863
e6d5c

Uctopus n
METObI
H3y4YEHUS
KJICTKH.
Knerounas
TEOpHs

bu6mmoreka [IOK
https://m.edsoo.ru/863
£6€88

10

Knerka kax
LEJIOCTHAS
JKUBAs CUCTEMA

11

Crpoenue
9YKapHOTHUYECK
01 KJIETKHU.
JlaGopaTopHas
pabota Ne 2
«3yuenue
CTPOCHUS
KJIETOK
pacTeHun,
AKHUBOTHBIX,
rpuboB 1
OakTepuii mon
MHUKPOCKOTIOM
Ha TOTOBBIX
MUKpOIIpenapar
ax M Ux

0.5

bubmuoreka [JOK
https://m.eds00.ru/863
e6ff0
https://m.edso0.ru/863
erléc



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
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
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

OITMCAaHHC»

OoMeH

bubmuoreka [IOK

12 | BemrecTB WiIn https://m.eds00.ru/863
MeTaboIn3M e766¢c
bu6mmoreka [{OK
doTocHuHTE3.
13 https://m.edso00.ru/863
XeMOCHHTE3
e7c98
5 bu6mmoreka [{OK
HEPreTHICCKU
14 . https://m.edso0.ru/863
1 ooMeH
e7aae
Knzueuasrit
IIUKJI KJIETKH.
Henenue
KJIeTKH. MuTO3.
JlaGoparopHas
pabota Ne 3
«HaGoxere bu6moreka [IOK
15 0.5 https://m.eds00.ru/863
MHTO3a B
e7dc4
KJIETKax
KOHYHKA
KOpeIIka Jyka
Ha TOTOBBIX
MHKpOIIpernapaT
ax»
buocunTres
bu6mmoreka [JOK
Oenka. Peakiusa
16 MATOIHOLO https://m.edso00.ru/863
p e796e
CHHTE3a
Tpancisuus — bubnuoreka [JOK
17 | OumocuHres https://m.edso00.ru/863
Oelka e796e
Hexknerounsie bu6mmoreka [JOK
18 | dopmbl xu3HU https://m.edso0.ru/863
— BUPYCBI e7540
bubmuoreka [JOK
®opmsl https://m.eds00.ru/863
19 | pa3mHOXeHus e81h6
OpraHU3MOB https://m.edso0.ru/863
e831e
bubmuoreka [JOK
20 | Meiios https://m.edso00.ru/863
e7fda
21 Oo6pazoBanue u 05 bubnmnoreka [JOK

PasBUTUC

https://m.edsoo0.ru/863



https://m.edsoo.ru/863e766c
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https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
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https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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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

MIOJIOBBIX
KJIETOK.
OnionoTBOpEH
ue.
JlaGoparopHas
pabota Ne 4
«M3yueHne
CTPOCHUS
MTOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpOIpernapar
ax»

e81b6

22

NuauBunyansH
0€ pa3BUTHE
OPraHnu3MoOB

bubmmoreka [{OK
https://m.edsoo.ru/863
€8436

23

T'enmeTnka —
HayKa o
HaCJICICTBEHHO
CTH B
H3MEHYHUBOCTH

bu6mmoreka [IOK
https://m.edso0.ru/863
£86f2

24

3aKOHOMEPHOCT
u
HacJIeIOBaHUs
MIPU3HAKOB.
MonoruOpuaHO
€ CKpeILMBaHUe

bu6moreka [IOK
https://m.edsoo.ru/863
£8878

25

JurubpuHoe
CKpEIIUBaHHE.
3aKoH
HE3aBHCUMOTO
HacleI0BaHus
MIPU3HAKOB

bu6mmoreka [JOK
https://m.edso0.ru/863
e89a4

26

CuerieHHOE
HacJe0OBaHUE
MPU3HAKOB.
JlaGopatopHas
pabdota Ne 5
«M3yuenue
pe3ynbTaToOB
MOHOTHOPHUIHO
rou
TUTUOPHUTHOTO

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863
e8c60
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CKpCIIMBAHHUA Y
po30(huisl HA
T'OTOBBIX
MHKpOITpenapar
ax»

27

TI'eneTnka momna.
HacnenoBanue
MIPU3HAKOB,
CIIEMIJICHHBIX C
0JIOM

bu6mmoreka [{OK
https://m.edso0.ru/863
e8c60

28

N3MeHInBOCTb.
Henacnencreen
Has
H3MEHUYHBOCTb.
JlaGoparopHas
pabota Ne 6.
N3yuenune

MO (DUKAITHOH
HOH
H3MEHYHNBOCTH,
MMOCTPOCHHE
BapUAIMOHHOTO
psana u
BapUallMOHHOM
KpUBOM»

0.5

bu6moreka [IOK
https://m.edso0.ru/863
e8efe

29

Hacnencrsenna
s
W3MEHYUBOCTb.
JlabGopaTopHas
pabota Ne 7.
«Ananus
MyTauu y
Jpo30¢uUIBI HA
TOTOBBIX
MUKpoOTMpemnapar
ax»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863
e8efe

30

I'eneTuka
yeJIoBeKa

bu6mmoreka [JOK
https://m.edso0.ru/863
e8d78

31

PesepBHbIi
YPOK.
O06001meHue mo
TeMe
«HacnenctBenu
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OCTb U
U3MEHYHBOCTh
OpPraHU3MOB»
Cenexnus KaKk bu6mmoreka [{OK
32 | Haykawm 1 https://m.edso0.ru/863
poIIecc €9214
Metonasl u
JIOCTYKCHHS bu6mmorexa [IOK
33 | cenekuuu 1 https://m.edso0.ru/863
pacTeHui u 9214
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O6mas 6uonorus. ba3zoselit ypoBens: yueb. nis 10- k.
obieo6pazoBarenbHbix yupexaenuii / B.M. Cusornasos, .b. Aradonosa, E.T.
3axaposa, - M.: lIpoda, 2012. -381 c;

METOJUYECKHUE MATEPHUAJIbI IS YUUTEJIA
1) Koszmosa TA. O6imas 6uosorus. ba3zossrii yposers. 10-11 kiaccel: MeTo,
nocobue k yueonuky B.M. Cuornazosa, U.b. Aradonosoii, E.T. 3axapoBoit
«O6mas 6uosnorus. ba3zoBsiil ypoBeHs». - M.: Jlpoda, 2006. - 140 c;
2) buonorus. 10 kiacc: moypo4Hoe MJIaHUPOBAHKE 110 YUEOHUKY
B.U.Cusornasosa, 1.b.Aradonosoii, E.T.3axapoBoit
«O0uras 6uonorus» (6a30BbIil ypoBeHb)/ aBT- cocT.: T.B.3apyansis.-
Bosarorpaa: Yuurens, 2008.- 169c;
3) buonorus. 10 kiacc: moypoyHoOe MIIAHUPOBAHUE IO YUYSOHUKY
B.M.Cusornazosa, U.b.Aradononoii, E.T.3axapoBoit «O0mias Ononorus»
(6a3oBbIit ypoBeHb)/ aBT- cocT.: T.B.3apynuss.- Bonrorpan: Yuurens, 2008.-
127¢;
4) Tlporpammsl 11 00meo0pa3oBaTeNbHBIX yupexacHui. [Ipuponoseaeane. 5
kiacc. buomorus. 6-11 kimaccel. - M.: [lpoda, 2005. - 138 ¢;
5) CoopHUK HOpMATHBHBIX ToKyMeHTOB. bromorus / Coct. D./1. lnenpos, A.
I'., ApkanneB. - M.: Jlpoda, 2006;
AOMOJITHUTEIbHOM JIUTEPATYPbI 1JIl YUUTEJIS:
1) Baryes A.C., I'ynenkoBa M. A., EneneBckuii A.I". buonorus. bonbmioi

CIIPABOYHMK JIJIS IIKOJILHUKOB U MOCTYMHAOIIUX B BY3bl. - M.: [poda, 2004;



2) Bonrosa M.B. Coopnuk 3a1a4 mo OOIei OHOJOruy i MOCTYMAOIINX B
BY3bl. - M.: «Onukc 21 Bex» «Mup u odpazoBanuey, 2005;

3) Kosnosa TA., Kyumenko B.C. Buosorus B Tabaumax 6-11 Kiacchl.
CnpaBouHoe nocooue. - M.: Jlpoda, 2002;

4) [lumenoB A.B., [Tumenosa W.H. buonorus. lunakruueckue Marepuanisl K
pasneny «Oo6mmas 6uonorusy. - M.: «M3aarenscteo HII DHAC», 2004;

5) Pe6posa JI.B., [IpoxopoBa E.B. AkTuBHBIE POPMBI 1 METOIBI O0OYUEHUS
ouonoruu.- M.: IIpoceemienue, 1997;

6) ®pocun B. U., Cusornazos B. U. ['otoBuMCS K eiMHOMY
rocy/apCcTBEHHOMY 3k3aMmeHy. O6mas ouonorus. - M.: Ipoda, 2004. - 216¢;
JJISl y4aluXcs:

1) Baryes A.C.,I'ynenkoBa M.A., EneneBckuit A.I'. buonorus. Bosbimoit
CIIPaBOYHUK JIJISI IKOJBHUKOB W MOCTYMNAIOIMKX B BY3bl. - M.: JIpoda, 2004;
2) ®pocun B. H., Cuornazos B. U. ['otoBuMCS K eiMHOMY
rocyJapcTBeHHOMY dk3aMmeHy. Obmas ouomorus. - M.: IIpoda, 2004. -216c¢.
Jlureparypa, 3a1aHisl KOTOPOl PEKOMEHAYIOTCS B KauecTBe U3MepuTeIei:
1) Anacracona JI. I1. O6mas 6uosorust JlunakTuaeckue MaTepuaibl. - M.:
Benrana-I'pad, 1997. - 240c;

2) buonorus: mkonbHbI Kype. - M.: ACT-ITPECC, 2000. - 576 c: ui.-

(«YHuBepcaiapHOE yueOHOE ocoOuey);



3) UBanosa T. B. COopHUK 3a1aHuii 10 001Iel OMOJI0ruu: mocooue s
yuaniuxcs oouieo0pazosart. yupexaenuid/T. B. UBanosa, I'C. Kanunoga,
A.H.Msrkoga. - M.: [Ipocsemienue, 2002- (IIpoBeps cBOU 3HaAHUSA);
4) Koznosa T.A., KonocoB C.H. /lunaktudeckue KapToOUuKu-3aaHus 1Mo o01ei
ouonorun. - M.: U3narensckuii Jom «Ienmxepy», 1997. - 96¢;
5) Jlepuep I'. 1. O6mas 6uosnorus. [loypounsie TecThl 1 3a7aHus. - M.:
AxkBapuym, 1998;
6) Cyxosa T. C, Koznosa T. A., Conun H. 1. O6rast ouonorus. 10-11ki.:
pabouas TeTpazb K yueOHuky. - M.: JIpoda, 2005. - 171c;
7) O6mmas ouosorusi. YueoO. st 10-11 ki1, ¢ yray0Out. u3yueHueM OHOJIOTHU B
mk./JI. B. Beiconikas, C. M. I'narones, I'. M. JIpiMimui u 1p.; mox pexn. B. K.
[IIymuoro u np. - M.: Ilpocsemenue, 2001.- 462 c: u.

PaGouas nporpamma He UCKITIOYAET BO3MOKHOCTHU MCIIOJIH30BaAHUS
JPYTo¥ JINTEpaTyphl B paMKax TpeOoBaHUM ['ocymapcTBEHHOTO CTaHAapTa 1Mo
ouomnoruu.

MULTIMEDIA - nognepxka kypca «O01mias OMoI0TUsD

. JlaGopatopnsiii pakTukyM. bronorus 6-11 knacc (yueOHoe
ANIEKTPOHHOE U3aanue), PecmyOnukanckuii MmyasTumMeaua meHTp, 2004
. buonorus 9 knacc. O61Me 3aKOHOMEPHOCTH. MyIbTUMETUITHOE
npunoxenne K yaeounky H.M.Cornna (3nekTpoHHOE yueOHOE H31aHue),

Hpoda, ®uzukon, 2006



. [ToaroroBka k EI'D no 6uosioruu. DinekTpoHHOE yueOHOe
uznanue, [Ipoda, ®uzuxon, 2006
. Jla6oparopuss DKOCUCTEMbI

. HNuTepHeT-pecypchbl HA YCMOTPEHHE YUUTENS U 00yHaroIInuXcs

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

www.bio.1september.ru - razera «buoaorus» - npuaokeHue K «1 CeHTIOPsI»

Www.bio.nature.ru - Hay4HBIE HOBOCTH OHOJIOTHH

www.edios.ru - D#moc - HEHTP JUCTAHIIMOHHOTO 00pa30BaHuUs

www.km.ru/edukacion - yueOHBIE MaTepHuabl U clioBapy Ha caiite «Kuput u

Medoanii»
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