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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
ompenesieHus] MOAX00B K (GOPMUPOBAHUIO COJEpKaHUsI yueOHOro mpeamera
«buonorus» cocrtaBunu: KoHuentyaibHbele mnonoxkenus OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTU LIE€NIel, COAEpKaHUs, pE3yJbTaTOB OOy4YeHUs U
TpeOOBaHUN K YpPOBHIO MOJTOTOBKH BBIMYCKHUKOB, MOJIOXKEHUSI 00 OO0Iumx
HEeIsSX W TMPUHIMINAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBbI
cpeaHero oo6bmiero oOpasoBanus B Poccuiickoit depeparuu, a Takke
MOJIOXKEHUS O creruduke OUoIoruu, €€ 3HaueHU! B TIO3HAHUU KUBOU MPUPOIBI
U o0ecleueHUn CYIIECTBOBaHHUS uenoBeueckoro oobmiectBa. CoryiacHo
HA3BAaHHBIM TMOJOXKEHUSIM, OIpeJeiIeHbl OCHOBHBIC (YHKIIUU MPOTPAMMBI IO
Ouosioruu u e€ CTPyKTypa.

[Iporpamma 1o Owonornu JaéT TpeACTaBICHUWE O IEeiax, 00 oOrei
cTpaTernu OOY4YEHHUs, BOCIUTAHMS U PA3BUTHSI OOYYAIOIIUXCS CPEICTBAMHU
yueOHoro mnpeaMera «buonorus», ompeaessieT o00s3aTebHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypY, paclpeiesieHne Mo pas3ieaM U TeMaMm,
PEKOMEHYeMYI0 TOCIIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuaia c
y4€TOM  MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX  CBsI3€W,  JIOTHUKH
00pa3oBaTeIbLHOrO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEN 00YyUaIOITUXCS.

B nporpaMmme mno OWONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeJIMETHBIM M TMPEIMETHBIM pe3yJbTaTaM
oOydeHus B (GOPMUPOBAaHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIIHLHOM
JEATeIIbHOCTH/Y4eOHBIX EUCTBUH 00YyYalOmMMXCs MO OCBOSHUIO COJIEPIKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo Owomormm (10-11 xmaccel, ©6a30BbIii  YpOBEHB)
peann30BaH TMPHUHIUIT TPEEMCTBEHHOCTH B HM3yUY€HHMHM OHWOJOTWHU, Onaromaps
4yeMy B HEW MpOCMATPUBAETCS HAMPaBICHHOCTh HA pa3BUTUE 3HAHUM,
CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
IIEHHOCTHBIX  OpPUEHTAllMid  JIMYHOCTH,  DKOJIOTMYECKOTO0  MBIIUICHHUS,
MPEACTABICHUN O 370pOBOM 00pasze KU3HU M OEpPEeKHBIM OTHOIICHHUEM K
OKpyKaromier npupogHor cpene. Iloatomy Hapsaay ¢ U3y4YECHUEM
00IIEOMOIOTUYECKUX TEOPU, a TaK)Ke 3HAHUU O CTPOCHUHM >KUBBIX CHCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HUX MPOILIECCOB B
mporpaMme 1o OWOJIOTHH yJeJI€HO BHUMAHWE HWCIIOJIB30BAHUIO TOTYyYEHHBIX
3HAHWH B TIOBCETHEBHOW KU3HHM JIJIS1 PEIICHUS MPUKIIATHBIX 3371a4, B TOM YHUCJIC:



NpoUIaKTUKKA  HACIEACTBEHHBIX  3a00J€BaHUU  4YEJIOBEKa,  MEJUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMUS AKOJIOTUYECKHU
1[€JeCO00pa3HOro MOBEAEHUS B OKpYXalolled NPUPOJHOM cpele, aHalu3a
BIIUSHUS XO3SMCTBEHHOMN JEATEILHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOAHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM.  YCWICHHWE  BHUMaHUS K  MPUKIATHOU
HalpaBJIECHHOCTH  y4eOHoro  mpeamera  «buonorus»  MPOJAUKTOBAHO
HEO0OXOIUMOCThIO O0ECIIEUEHUS YCIOBUM NIJIsi PEIICHUs] OJTHOM U3 aKTyaJlbHbIX
3a/lady IIKOJIbHOTO OMOJIOTMYECKOro o00pa3oBaHUs, KOTOpas Mpearnojaraer
dbopmupoBaHue y 00y4arOnIuXcsi CIIOCOOHOCTH aIallTUPOBATHCS K U3MEHECHUSIM
JTMHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpenHero o0iiero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obecnieunBaeT GOpMHUPOBAHUE Y OOYUAIOUTUXCS MPEJICTABICHUN O
HAy4YHOU KapTUHE MUpPA, PACIIMPSET U 0000IIaeT 3HAHUS O KUBOU MPHUPOJE, €€
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3alMM U SBOJIOLMH, CO3AET
yCJIOBHUS  JIsi:  TIO3HAHUS 3aKOHOB JKMBOM  TPUPOJBI, (opMupoBaHUs
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HABBIKOB 3J0POBOTO U 0Oe30macHoro oobpasa
KU3HU, DKOJIOTMYECKOTO0 MBIIUICHHUS, EHHOCTHOTO OTHOIIEHHUS K >KHUBOH
PUPOJIE U YEIIOBEKY.

bonbmioe  3HaueHue  OMONOTHMA  HMMEET  Takke Uil pelleHus
BOCIHUTATENIbHBIX M Pa3BUBAIOIIMX 3aJlad CpeIHero oO0miero oOpa3oBaHUs,
conManu3anuu obyuvaromuxcs. M3yuenue OMoIoruud oOeCreyuBaeT YCIOBUS
LTSI dbopmupoBaHUs WHTEJUICKTYaJIbHbIX, KOMMYHHUKAIIMOHHBIX u
WH(POPMAIIMOHHBIX ~ HABBIKOB, ACTETHYECKOM  KYIbTYpbI, CIOCOOCTBYET
MHTETpaluu OMOJIOTMUECKUX 3HAHUHN C MPEACTABICHUSIMHU U3 JIPYTUX y4eOHBIX
NpeIMeTOB, B YacTHOCTH, (Gu3uKu, Xumuu U Teorpaduu. HazpanHbie
MOJIOKEHHST O TIPeJHA3HAYCHUH y4eOHOTOo mpenMeTa «buonorus» cocTaBUiIu
OCHOBY JUIsl OTpPEJENICHHS TOAXOJ0B K OTOOpY W CTPYKTYPUPOBAHHIO €rO
coJiep KaHusl, MPEICTABJICHHOTO B TIPOrPaMMe 1O OUOJIOTHH.

OTt60p comepkanus yueOHOro mpeameta «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMKA KYJIHTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C
KOTOPBIM OOy4Yaromuecs: JOJKHbI OCBOMTH 3HAHUS M YMEHWS, 3HAUMMbIE MJIs
dbopMupoBaHusi OOMIEH KYJIBTYPHI, OMPEICISAIONINE aJCKBATHOE ITOBEICHUE
YeJ0BeKa B OKPY KaloIIel MPUPOTHON Cpesie, BOCTPEOOBaHHBIE B TTIOBCETHEBHOM
KU3HU U MPAKTHUECKON nesreabHocTr. Oco00e MECTO B 3TOM CHCTEMe 3HaAHUH
3aHUMAIOT  3JIEMEHTBl  COJEp)KaHMs, KOTOpbIE CIYXaT OCHOBOM  JJid
dbopMUpOBaHUSA TPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOU



KApPTUHE MHUpPA U UEHHOCTHBIX OPUEHTALUAX JUYHOCTH, CHOCOOCTBYIOLIMX
ryMaHHU3aluu OMOJI0THYECKOro 00pa3oBaHMs.

CTpyKTypupOBaHHUE COJEpKaHHUs y4eOHOro Marepualia B MporpaMMme Io
OMOJIOTMM OCYILECTBICHO € Y4YETOM IPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu
U SBOJIOUMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4YeOHOro mpeaMera
«buonorus» BBIIEIEHBI CIECIYIOIINE CONEpKATEIbHbIE JIMHUN: «bronorus kak
Hayka. MeTopl HaydyHOro Mo3HaHus», «KieTka kak Ouonorudeckas cuctemMay,
«Opranu3m kak Ouosornyeckass cucrema», «Cuctema M MHOrooodpasue
OpraHWYEeCKOr0 MHpPa», «OBOJIOLUSA KUBOW NPUPOABD», «IKOCUCTEMBI U
IIPUCYLIME UM 3aKOHOMEPHOCTU.

[enp n3ydenus ydebHoro mpeamera «buosorus» Ha 6a30BOM ypoBHE —
OBJIaJICHUE OOYYalOlMMHUCA 3HAHUSMHU O CTPYKTYpPHO-()YHKIIMOHAJIBHOM
OpraHu3alliyd >KUBBIX CHCTEM pAa3HOTO paHra M MNpUOOpeTeHHue YyMEHUU
UCIIOJIb30BaTh 3TH 3HAHUS JJIi TPAMOTHBIX JCHCTBUN B OTHOIIEHUU OOBEKTOB
’KUBOM MPUPOJIBI M PELICHUS PA3IUYHbBIX )KU3HEHHBIX TPOOIIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CIIEUMBACTCS PELICHUEM CIIEAYIOIMIMX 3aa4:

OCBOEHHE 00YyYarolIMMHCS CUCTEMBbl 3HAaHUH O OMOJIOTMYECKUX TEOPHUsX,
YUECHHUAX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUIIOTE3aX, IPaBWIAX, CIyKaIIUX
OCHOBOM /1711 OPMUPOBAHUS MIPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTHUHE
MHUpa, O METOJaX Hay4yHOro I[I03HaHUS, CTPOEHUH, MHOroodpazuu u
OCOOECHHOCTSIX XUBBIX CHUCTEM pA3HOTO YPOBHS OpraHM3alliy, BbIJAIOLIUXCS
OTKPBITHUAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTUY;

(GopMupoBaHue y 00y4aIOUINXCS MMO3HABATEIbHBIX, MHTENIEKTYAJIbHbBIX U
TBOPUYECKHX CIHOCOOHOCTEW B IPOLECCE aHAIW3a JaHHBIX O IyTIX PAa3BUTHS B
OMOJIOrMM HAaYYHBIX B3TJISI0B, UJEH U MOAXOJOB K U3YUYECHUIO )KMBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3allNY;

CTaHOBJIEHHE Y OOydaromuxcs oOmel KyabTyphl, (QYHKIHOHAIBHOM
IPaMOTHOCTH, pa3BUTHE YMEHHM OOBSICHATH M  OLIEHUBATH  SIBJICHUS
OKPYKAIOLIEro MHpa JKMBOM IPUPOABI HA OCHOBAaHWM 3HAHUM M OIBITA,
MOJIYYEHHBIX P U3yYEHUN OMOJIOTUN;

dopmMupoBaHue y OO0y4arOUIMXCS YMEHHHW WIIIIOCTPUPOBATh 3HAUCHHUE
OMONOrMYECKUX 3HAHWU B NMPAKTUUYECKON AEATEIbHOCTH YelIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOIUI U arpoOMOTEXHOIOTUI;



BOCIIUTaHUE YOEKIEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOJMMOCTH OEpEeKHOTO OTHOLICHUS K HeH, COOII0eHuUs
ATUYECKUX HOPM IPU MPOBEACHUH OUOJIOTUUECKUX HCCIIEOBaHUIA;

OCO3HAHHME ILIEHHOCTU OMOJOTMYECKUX 3HAHMM [JIs1 MOBBILIEHUS YpPOBHS
HKOJIOTUYECKON KYJIbTYpBI, 1J1s1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

OpUMEHEHUE NPUOOPETEHHBIX 3HAHUW U YMEHHN B MOBCEIHEBHON KU3HU
JUISL OLIEHKH IIOCJIEACTBUM CBOEH AEATEIBHOCTH 110 OTHOLIEHUIO K OKPY KAIOLIEH
cpere, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U  COONIOACHUE Mep
npouIakTUKU 3a00JeBaHU.

B cucreme cpennero oOmiero odpazoBanusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00SI3aTEIbHBIM YY€OHBIM MPEIMETOM, BXOSAIIUM B
cocTaB npeaMeTHoU obnactu «EcTecTBEeHHO-HAYUYHBIE PEMETHI.

Jnst u3yueHus Ouonorud Ha 0a30BOM ypOBHE CpeAHEero oOIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hezneno), B
11 ximacce — 34 gaca (1 yac B Hezlel0O).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHHU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKamH, (uiocopuen, ITHKOH, 3CTETUKOU U
npaBoM. Ponb Ouonorun B OpMUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metoasl mO3HAHUS JKUBOW TPUPOJBI  (HAOIIOJEHHUE, DSKCIIEPUMEHT,
omHucaHue, HW3MEpPeHHe, KiaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX ).

JdeMoHcTpanum:

[Toptpeter: Y. Hapsun, I'. Mengens, H. K. Konpsuos, JIx. Yorcon u ©.
Kpuk.

Tabnuiel 1 cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUue PadoThbI:

[Ipaktuueckas padora Ne 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

XKusbie cucrembl (OMOCHMCTEMBI) KaK MpPEIMET HU3YYEHHS] OWOJIOTHH.
OTnnune )XKUBBIX CUCTEM OT HEOPraHUYECKON MPUPOIBI.

CpoiicTBa OmocucteM U HuX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJSApHBIN, KIETOYHBIH, TKAHEBbI, OpraHU3MEHHBIMH,
MOMYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOreoIeHOTHICCKUM ),
OumochepHbIii.

JdemoncTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TIPU3HAKUA IKU3HU», «YPOBHHU
OpraHu3aluu )KUBOU IIPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. XumMH4YeCKHM COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUYECKHE JIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BOJ1a 1 MUHEpaIbHBIE BEIIECTBA.

@OyHKIMKM BOABI M MHMHEpAJbHBIX BEIIECTB B KieTke. llogaepxkaHue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHune 0eIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3zamenumble W 3aMEHUMBIE aAMHHOKHCIIOTBI. AMHUHOKHCIIOTHBIM COCTaB.



VYPOBHU CTPYKTYpbI OEIKOBOM MOJIEKYbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEepTUYHAsA CTPYKTypa). XHMMHUUYECKHE CBOMcTBa OenkoB. buonmorunueckue
(yHKIUU OENKOB.

®depmeHThl — Ouonorndeckue katanuzatopel. CTpoeHue ¢depMeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuu@uuyHoctb. Kodepmentsl. ButamuHsbl.
Otnuuus pepMEHTOB OT HEOPTaHUUYECKUX KaTalIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIOKo3a, pubo3a u  Je30Kcupud03a),
aucaxapubl (caxaposa, JIaKTO3a) W MOJUcaxapuibl (Kpaxmall, TJIMKOIEH,
HesuTo03a). buonorndeckue GyHKUMU YTIE€BOAOB.

Jlunuapl: TpUrIUMuepuabl, ¢GocPoaUnuabl, cTepouasl. [ uapodubHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢ynkuun aunuaos. CpaBHeHUE
yIJI€BO/IOB, OEIKOB M JIMMU0B KAK UCTOYHUKOB SHEPIHH.

Hyxkneunossie xucnorsl: JHK u PHK. Hykmeoruasl — MoHOMeEpSI
HyKJIenHOBbIX KUCHOT. Ctpoenue u ¢ynkuuu JJHK. Crpoenne u dyHkuun
PHK. Buast PHK. AT®: ctpoenue u QpyHKIUH.

Hutonorns — Hayka o kierke. KierouHas teopuss — mpumep
B3aMMOJICHCTBUS HJie U (DAKTOB B HAYYHOM TO3HAHUU. METOIbl H3yuYeHUs
KJIETKH.

Krnerka kak menoctHas >kuBasi cucreMa. OOIMe TNPU3HAKK KIIETOK:
3aMKHYyTasi HapykHas MmemOpana, monekynbl JJHK kak renernyeckuii ammapar,
cUCTeMa CUHTe3a Oerka.

Tumbl KJIETOK: JyKapuoTHYecKass W MpokapuoTtuyeckas. OcoOEHHOCTH
CTpOeHUs IpoKapuoTHUecKkoil kietku. Kinerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOU KIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOUN, KUBOTHOU U
IpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIIETOYHAs CTEHKA, TIITUKOKAJIUKC,
ux (Qyakmuu. Ilnasmatmdeckas MemOpaHa, €€ cBoWicTBa U (DYHKIIMH.
Huronnasma u e€ opranouasl. OgHomemOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmku, nu3ocoMbl. I[lonyaBTOHOMHBIE OPraHOWIBI  KIIETKU:
MUTOXOHAPHUH, MacTuAbl. [IpoucxoxkaeHne MUTOXOHIPHUM W TUIacTHA. Buiabl
wiactua. HememOpaHnHble OpraHouAbl KJIETKH: PUOOCOMBI, KJICTOYHBIA IICHTP,
LIEHTPUOJIH, PECHUYKH, KI'YTUKU. DYHKIIMK OPraHOUAO0B KIETKU. BKiltoueHusl.

SAnpo — perynsaTopHslil HeHTp KieTkd. CTpoeHue sapa: sjaepHas 000JI04Ka,
KapuoIljla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BENIECTB B KIETKE.

JdeMoHcTpanum:



[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, K. M. bap.

Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOU
npuponae», «Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuipl u cxemsl: «llepuoauyeckas TabauIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOABIY, «buocuHTes Oenka», «CTpOeHHE MOJIEKYIbI
oenkay», «Ctpoenue pepmentay, «Hyknennossie kucinotsl. JJHK», «Ctpoenue
Mosekyibl  AT®», «CTpoeHue >yKapuOTHUECKOW KiIEeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpOEHHE pacTUTENbHOM KIETKW», «CTpoeHue
NPOKAPUOTHYECKON  KIETKW», «CTpoeHue sapa KIETKHW», «YTIIEBOIbI»,
«JInmaaery.

O6opynoBaHuEe: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOIIOJICHUN, W3MEPEHUM, DKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHass pabora Ne 1. «/3yueHue KaTaIMTHYECKONW AKTHUBHOCTHU
bepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHast pabora No 2. «M3ydyeHue cTpoeHHsS KIETOK pPACTCHUH,
KUBOTHBIX U OAKTEPHI 1O MUKPOCKOIIOM Ha TOTOBBIX MHKpPOIIpEnapaTax u ux
OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OOMeH BelecTB, WM MeTab0IM3M. ACCUMUIAIINS (TUTACTHYECKUM OOMEH)
U JUCCUMWISINS (PHEpreTHUYeCKii 0OMEH) — JIBe CTOPOHBI €MHOTO IMpoIiecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB M IHEPTrUU B MOHWMAaHUU
MeTaboIu3Ma.

Tuner oOMmeHa BemiecTB: aBTOTpPOHBIHN U  TerepoTpodHbIA. Ponb
¢dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIEHUN YHEPTUHN B KIIETKE.

®orocunte3. CBetoBass W TeMHOBas ¢a3bl ¢doTocuHTe3a. Peaknun
doTocuaTe3a. DPdekTuBHOCTh (GoTOCHHTE3a. 3HaueHHe (OTOCHUHTE3a IS
XKU3HU Ha 3emsie. BiumsHue ycnoBuil cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €T0 TPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEMOCHHTE3UpYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUTS )KU3HHU Ha 3eMiie.

DHepreTuueckuii 0OMeH B kieTke. PacuiensieHue BelecTB, BbIIEIECHUE U
AKKyMYJIIMPOBAHUE OJHEPTHUM B KJIETKE. OJTalbl JYHEPreTHUYECKOro OOMeEHa.
I'mukonu3. bpoxeHnne u ero Buabl. KUCIOpOIHOE OKUCIEHHE, WIH KIETOYHOE



JbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. OPPexTuBHOCTH
HHEPreTUYeCcKoro oOMeHa.

Peakiiun matpuuyHoro cunHte3a. ['enernueckas unpopmauus u JIHK.
Peanuzanusa renernueckoil mHpopmanuu B kieTke. ['eHeTHUYeCKUil KOJ U ero
corictBa. Tpanckpunuuss — wmatpuuHblii cuHre3 PHK. Tpancmsamus —
OuocuHTe3 Oenka. Otambl TpaHchsauuu. KoaupoBaHue amMuHOKHUCIOT. Poib
pubocoM B OMocHuHTE3€E OelKa.

Hexnerounsie opmbl xxu3uu — BUpychl. ctopust oTkpeiTHst BUpycoB (/.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M J>KU3HCHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >XKUBOTHBIX W YEJIOBEKA, BBI3LIBAEMBbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — Bo36ynurens CIINda.
OO6OpaTtHast  TpaHCKpuWILMs, peBepraza ©  uHTerpasa. [Ipodunakruka
pacrpoCTpaHeHUs] BUPYCHBIX 3a00JICBAHUIA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /I. . UBanosckuii, K. A. Tumupsizes.

Tabmuipl u cxeMbl: «Tunel mutanusy, «Merabonu3my», «MUTOXOHIPUSY,
«HepreTuYecKkuii 0omMen», «Xiaoporact», «Potocuntesy, «Ctpoenue JJHK»,
«CTtpoenne U (QPyHKIIMOHHpOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTHyecKui
kom», «Bupycw», «baktepuodarn», «CTpoeHHE M KU3HEHHBIM LUK BUpYca
CIINla, 6akrepuodaray, «Permmukamus JJHK».

O6opynoBaHue: MOJIEJIN-aIUINKAIIIN «YnBoeHue JIHK u
TpaHCKpuniusa», «buocunte3 6enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPHI
JIHK.

Tema 5. Pa3MHokeHMe M MHAUBUYAJIbHOE PA3BUTHE OPTaHU3MOB.

Kietounslii 1iukiI, WM >KM3HEHHBIM MUK KiIeTkd. MHTepdasza m MuUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunte3a JHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JIMIuionaHelidi W TaIIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTosornueckue OCHOBBI PAa3MHOKEHUSI W HWHIMBUIAYAJIbHOIO PAa3BUTHUSA
OpPraHu3MOB.

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

[Iporpammupyemasi ruOeNb KJIETKA — aromnTo3.

@opMbI  pa3MHOXKEHUS OpPraHU3MOB: O€cCIoioe © TMOoJIoOBOE. Bus
Oecroyioro  pa3MHOXKEHHUsSI:  JIeJIEHWE HaJBO€, [OYKOBAaHUE OJHO- W



MHOTOKJIETOYHBIX, CIopooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAaHU3MOB, €I0 3HAUYCHUE ISl CENICKIIUH.

[TonoBoe pasMHOXkKEHUE, €TO OTINYHUS OT OECIIOJIOrO.

Meito3. Cranuu Meito3a. IIpoieccel, npoucxoasiue Ha CTaAUsAX Meo3a.
IloBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cmbICi U
3HA4YCHUE MEN03a.

'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeIe Kemne3bl: CeMEHHUKHU U sUYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX
KJIETOK — TramMeT (CrepMaTo30uj, SUIEKIIEeTKa) — CIEPMATOTeHE3 M OBOTI'CHE3.
Oco0eHHOCTH CTPOCHHMS SHUIEKIETOK W crepmaTo30uaoB. Omio0TBOpEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Drarnbl SMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisnus, opranoreres. [locramOpuonansHoe pasButue. THIIbI
MOCTIMOPHOHAJIBHOTO PA3BUTHS: MpSIMoOe, HempsiMoe (IM4YrHO4YHOE). Brnusuue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pa3Butue pacrennii. OHTOreHE3 IBETKOBOI'O PACTEHHUS: CTPOEHUE
CEMEHH, CTAINH Pa3BUTHUA.

JdeMoHcTpanum:

Tabmuuelr 1 cxembl: «Dopmbl pa3MHOMKEHHUSI OPraHU3MOBY», «JIBoWHOE
OILUIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHHi», «BereraruBHOE pa3MHOXKEHUE
pacreHuity, «Jlenenue kieTku Oaktepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomocombly», «Kierounslii iukiny, «Pemnukanus JJTHK», «Murtos»,
«Meio3y», «lIpsamoe u HenpsiMoe pa3BUTHEY, «] aMeTOTeHe3 Y MIIEKOTTUTAOIINX
U 4yenoBeka», «OCHOBHBIE CTaJIUA OHTOTEHE3A.

O6opynoBanue:  MHUKPOCKON,  MuKporpenaparbl  «CrepMaTto30uabl
MJICKOIIUTAIOLIETOY», <«SlHleKieTka miekonuTtamoumero», «Kapnokunes B
KJIETKaX KOPEIIKA JIyKa», MarHuTHasi MOJEJb-anIIuKanus «/leneHne KieTkm,
moxenb JIHK, Mmogens metadaznoit XpoMOCOMBI.

JlaGopaTopHble M IpaKTHYecKUe padoThbI:

JlaGoparopHast pabora Ne 3. «HaGmromerne MuTOo3a B KJIETKaxX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPONpPENapaTax».

JlaGoparopHast pa6ota Ne 4. «M3ydeHHe CTPOCHHS IOJOBBIX KJIETOK Ha
FOTOBBIX MUKpPOIIpEenapaTaxy.

Tema 6. HacsieacTBeHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.



IIpenmer m 3amaun re”Hetuku. HMcropus pasButus reHeTtuku. Poib
IUTOJIOTUA U SMOPHUOJIOTUU B CTAHOBJIECHUM T€HETUKHU. Bkiaj poccuiickux u
3apyOeKHBIX  YYEHBIX B  pa3BUTHE TEHETUKU. MeETOAbl  T'€HETHKHU
(ruOpUIOIOTUYECKHUM,  IUTOTCHETUYECKUH,  MOJICKYJISIPHO-TEHETUUYECKUH).
OcCHOBHBIE TeHETHYECKUE OHATUS. [ eHeTuYeCcKasi CMMBOJIMKA, UCIIOJIb3yeMas B
CXeMax CKpEUIMBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHUSI  MPU3HAKOB, YCTaHOBJEHHbIE [
Mennenem. MoHOruOpUIHOE CKpellUBaHWE. 3aKOH €IWHO00pa3usi THOPHUIOB
nepBoro mnokojeHus. IIpaBuino JOMHUHUPOBaHMS. 3aKOH pacIIeIUICHUS
npu3HakoB. ['unoreza ynctotel ramer. [1ojiHOE ¥ HEMOTHOE TOMUHUPOBAHHUE.

JurubpunHoe CKpemuBaHuWe. 3aKOH HE3aBUCHMOIO  HACJICIOBAHUS
npu3HakoB. [luToreHeTMYeCKHEe OCHOBBI  JUTHOPUIHOTO  CKPEIIUBAHUS.
AHanu3upymomee CKpEILIMBaHHUE. Hcnonb3zoBanue aHAJIU3UPYIOIIETO
CKpeIIMBaHUS JUIsl OTIPEICIICHHsI TEHOTUITA 0COOU.

CuerieHHOEe HaclienoBaHWe Tmpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HacjeJoBaHMI0O TeHoB. HapylleHue clrenjgeHuss TIeHOB B
pe3yabpTaTe KpOCCUHTOBEPA.

XpoMOCOMHasi TEOPHUS HACIEACTBEHHOCTH. | e HeTHUECKNE KapThl.

I'enetuka nosa. XpoMOCOMHOE OIpEAEIeHUE 1moia. AyTOCOMBI U MOJOBbIE
XpoMocoMbl. ['omorameTHble M TreTeporaMeTHble opraHu3Mmbl. HacnenoBanue
IPU3HAKOB, CLEIUICHHBIX C TIOJIOM.

N3MeHYnBOCTS. Bunbt U3MEHYUBOCTH: HEHACJIEICTBEHHAs u
HacJeACTBeHHas. Poib cpeabl B HEHACHEICTBEHHOM  WM3MEHYHBOCTH.
XapakTepucTuka MOAU(UKAIIMOHHONW H3MEHYMBOCTH. BapHwarmoHHBIN psg |
BapualdoHHas KpuBas. Hopma peakuuu npusHaka. KoiauuecTBeHHBbIE H
KaueCTBEHHbIE MPU3HAKN U WX HOpMa peakiuu. CBoWcTBa MOIUDPUKAITMOHHON
M3MEHYHUBOCTH.

HacnenctBenHnasi, uiam reHOTUNNYECKAsA, U3MEHYMBOCTh. KomMOMHaTHBHAS
M3MEHYMBOCTh. Meio3 U TOJOBOM TpollecC — OCHOBAa KOMOWHATHBHOMN
W3MEHYMBOCTH. MyTalMoHHas W3MEHYMBOCTh. Kraccubukamus MyTanuii:
FE€HHbIC, XPOMOCOMHBIE, T€HOMHbIE. YacToTa ¥ NPUYMHBI MYyTalHM.
MyTtarennble (QakTopbl. 3aKOH TOMOJOTHMYECKUX PSAJIOB B HACJIEIACTBEHHOMU
n3MmenunBoctu H. 1. BaBuiosa.

Bresnepnas HacneACTBEHHOCTh U N3MEHYUBOCT.

I'enernka uvenoBeka. Kapuorun uyenoBexka. OCHOBHBIE METOJBI T€HETUKH
YEJI0BEKa: reHeaJorndeCcKum, OJIM3HEIIOBBIN, LIMTOT€HETUYCCKU,



OMOXMMUYECKUH, MOJIEKYIsIpHO-TeHeTuYecKuid. COBpEMEHHOE OIpeeIIeHHE
TE€HOTUIIA: MOJJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCIIE C
noMompio IIIIP-ananmm3a. HacnenacTtBenHble 3a0o0jieBaHUs 4YeIOBEKA: TCHHBIC
0oJie3HU, O0JIE3HU C HACIIEICTBEHHOU MPEeapacioiokeHHOCThI0, XPOMOCOMHEBIE
oone3nu. ComaTuyeckue U TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIETKH.
[TpuHuuBl 310pOBOro 00pas3a KU3HU, TUATHOCTUKU, MPO(UIAKTUKYI U JICUCHUS
reHeTUYeCKUX 00Jie3Hell. MenuKo-reHeTuuecKoe KOHCYJIbTUPOBAHUE. 3HAUCHHE
MEIMIIMHCKON TE€HETUKUM B TMPEAOTBPAIICHUM U JICUEHUU TECHETUYECKUX
3a00sieBaHU YeIoBeKa.

JdeMoHcTpanum:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumer w  cxembl: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €T0
[UTOT€HETUYECKasi OCHOBa», «3aKOH PACHICIJICHHUS M €ro LMUTOTeHETHYecKas
OCHOBa», «3aKOH YHCTOTBI TramMeT», «JurubpumaHOoe  CKpEIIUBaHHEY,
«lluTomoruyeckne OCHOBBI  JUTHOPUIHOTO  CKpeIHIuBaHus», «Meio3,
«B3aumoneiicTBue ayeNbHBIX TE€HOB», «l €HEeTHYeCKue KapThl PACTEHUU,
KUBOTHBIX U YeJOBEeKa», «I'eHeTHuKa moja», «3aKOHOMEPHOCTH HaCJIEIOBaHUS,
CUEIJIEHHOTO0 ¢ TmojoMm», «KapuoTumbl 4YenoBeKa M IKUBOTHBIX», «Buabl
U3MEHUYMBOCTHY, «MoaudukamoHHas U3MEeHYUBOCThY, «Hacnenosanue pesyc-
dakropa», «I'eHeTuKa rpymi KpoBu», «MyTalmoHHAsI K3MEHYUBOCTHY.

O6opynoBanue: MoJenu-anruiukanuu «MOHOTHOPUIHOE CKPEIIMBAHUE,
«Henomnoe pomuuupoBaHue», «JurnbpumgHoe ckpemniuBanue», «llepexpéct
XpOMOCOM», MUKPOCKON M MuKpormpenapaT «Jpozoduna» (Hopma, myTtanuu
(bopMBI KPBIIILEB M OKPACKH TeJla), TepOapuii «I"opoxX moceBHOM.

JlabopaTopHble H MpakTH4YecKHe PadoThI:

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

JlaGoparopHass pabora Ne 6. «l3yuenne mMoaMQpUKAITMOHHOMN
M3MEHYHMBOCTH, [IOCTPOCHUE BAPUALIMOHHOTO PSAIAa U BAPUALMOHHON KPUBOW».

Jlabopatopnas pabora Ne 7. « AHanu3 MyTanuii y 1po30¢puiIsl Ha TOTOBBIX
MHUKPOTIpEnapaTax».

[Ipaktuueckast padora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexkuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenexkuus Kak Hayka U MPOLECC. 3apOKIACHUE CEIEKIUU U TOMECTUKALIMS.
Yuenue H. WM. BaBwioBa 0 1EHTpax NPOUCXOXKICHUS U MHOrooopasus
KYyJbTYPHBIX pacTeHHH. LIeHTpbI MPOUCXOKAECHNS JOMAIIHUX KUBOTHBIX. COpT,
IOpOJIa, TAMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MaccoBbIi U MHIUBUIYAJIbHBIA OTOOPHI
B CEJICKI[MU PACTEHHMI U >XKMBOTHBIX. OIEHKA 3KCTepbepa. BiIM3kopocTBEHHOE
ckpemBanue — UHOpuAuHT. Yucras nuHusg. CKpeuMBaHUE YHCTHIX JIMHUM.
['erepo3uc, nnu rubpuanas cuia. HepoacTBeHHOe CKpeluBaHue — ayTOpPHUIUHT.
Otnanénnas rubOpuauzauuss U e€ ycnexu. MckyccTBEeHHBIN MyTareHe3 Hu
NOJIyYEHUE TMOTUIIIONA0B. JIOCTHIKEHMS CEJIEKIUMU PACTEHUM, >KMBOTHBIX WU
MUKPOOPTraHU3MOB.

buorexHonorus Kak orpacib IPOU3BOACTBA. ['€HHAs MHXKEHepus. DTarlbl
co3ganusi pekomOunantHoit JIHK u Ttpancrennsix opranu3zmoB. Kietounas
uHxkeHepusa. KieTouHnble KyabTypbl. MHKpPOKIOHAIBHOE  Pa3MHOXKEHUE
pacteHuil. KIlOHHpOBaHHWE BBICOKONPOAYKTUBHBIX CEJIBCKOXO3IUCTBEHHBIX
OpraHu3MOB. OJKOJOrM4YecKkue u atuyeckue mpodiembl. MO — reHeTudecku
MOJIU(PUITIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. 1. Basuiios, U. B. Muuypun, I'. JI. Kapnieuenko, M. O.
HBaHOB.

Tabmuupel u cxembl: Kapta «lIeHTpBI MPOUCXOKACHUS U MHOro0Opasus
KyJIbTYpHBIX pacTeHuin», «llopoasl moMamHMX KUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHuit», «OtnanéHHas rudbpuauzanus», «PaboTel akamemuka
M. ®. UBanoBay, «Ilomumnongus», «O0bEKTH OMOTEXHOJIOTHNY, «KIIeTOUHEIC
KyJbTYpbl M KIOHHpOBaHue», «KOHCTpynpoBaHME U IEPEHOC T'EHOB,
XpOMOCOM.

ObopynoBaHue: MyJSDKM IUIOAOB M KOPHEIJIONOB JTUKUX (opM U
KyJIbTYpPHBIX COPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHbBIE PACTCHUS.

JlabopaTopHble U NpakTH4YecKue padoThbl:

Okckypenss «OCHOBHBIE METOJbI M JOCTH)KEHMS CEJIEKIIMM PAaCTEHUN WU
KUBOTHBIX  (HA  CEJIEKIMOHHYIO  CTaHLMIO, IIJIEMEHHYIO depmy,
COPTOMCIBITATENbHBIA yY4acTOK, B TEINIMYHOE XO3SICTBO, J1a0OPATOPHUIO
arpOyYHHBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoIOIIHOHHAA OMOJIOTHA.



[Ipennochliku BOZHUKHOBEHUSI 3BOJIOIMOHHOW TEOPUH. DBOIIOLMOHHAS
Teopus U €€ MecTo B OMOJoruu. BiinsiHUEe 3BONIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenbcTBa 3BONONMU. [lameoHTONOrMYECKUE: MOCIEN0BATEILHOCTD
MOSIBJICHUSI BUJIOB B TMaJICOHTOJOTMYECKOW JICTOMHUCH, MEPEXOJHbIe (HOPMEI.
buoreorpadguueckue: cxonctBo W paznuuue (GayH U (GIop MaTepUKOB U
OCTpPOBOB.

OMOpUOIOTUYECKHUE: CXOJCTBA W Pa3Iu4usi 3MOPHOHOB pPa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEILHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHbIC,
pyIUMEHTapHBIC OPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMUECKUX MyTel y Bcex
OpraHU3MOB.

OpomtoniionHas teopusi Y. JlapBuHa. IIpenmnochuiku BO3HUKHOBEHUS
napBUHU3MA. JIBMIKYIIME CHJIBI DBOJIIOIMU BUJIOB 1O JlapBuHY (M30BITOUHOE
pa3MHOXXEHHUE npu OTPaHUYEHHOCTHU pecypcos, HeolpeeEHHas
M3MEHYMBOCTh, O0pb0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JBuxyiue cuibl ((akTophl) SBOJIOLMH BUIOB B MpUpoAe. MyTalmoOHHBIH
nporecc ¥ KOMOMHATUBHAST U3MEHYUBOCTh. [lomynsiiinoHHbIE BOJHBI U Apend
reHoB. M30s1us U MUrpamnusi.

EcrectBennsiit orbop — Hampabistonii  gakrop 3o, Dopmbl
€CTEeCTBEHHOTO 0TOOpAa.

[Tprcnoco6IeHHOCTh OPraHM3MOB KakK pe3yibTaT 3BotoIuu. [Ipumepsl
IPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMopd 036l U UINOaJANI TAIINH.

Bun wu BumooOpaszoBanme. Kpurepuum Buma. OcHOBHbIE (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomtonusi. Dopmbl  sBoMIONMK:  (prIeTHYECKass, JUBEPTEHTHAS,
KOHBEPIreHTHas, mapajuienbHas. HeoOpaTuMocTh HBOIOIIH.

[Ipoucxoxnenue oT HeCIelaIu3upOBaHHBIX MPEIKOB.
[Iporpeccupyroias cnenuanu3anus. AJanTUBHAs pagualus.

JdeMoHCcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkenb, @. Mromep, A. H. Cesepiios.

Tabmuupl u cxembl: «Pa3BuTue OpraHUYecKOro wmupa Ha 3emiiey,
«3apobIl MTO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «DopmMbl OOpLOBI 32



cyumecTtBoBanue», «EctecTBeHHBII  0TOOpPY», «MHOroobpasmue  COpTOB
pacTeHun, «MHoroob6pasue opox KUBOTHBIX), «ITonymsauuny,
«MyTanoHHasi ”3BMEHUUBOCTHY, «ApoMopdo3b», «anoagantanuuy, «O0mmas
JnereHepamnus», «JlBmkymue cuibl 3Boirounny, «Kapra-cxema wMapuipyTa
Iy TELIECTBUS 4. JapBunay, «bopnbda 3a CYLLIECTBOBAHUEY,
«IIpucnoco0aeHHOCTh OpraHu3sMoBy», «l'eorpapuyeckoe BUAO0OpPa30BaHUE,
«IKOJIOTrHYECKOE BU1000pa30BaHUE.

O6opynoBaHue: KOJJIEKIHUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPAaCKH,
HaOOp TUIOAOB U ceMsiH, KoJuleKius «lIpuMepbl 3alIUTHBIX NPUCTIOCOOTIEHUN Y
KUBOTHBIX», MOJieSIb «OCHOBHBIE HAINpaBJIEHUS 3BOJIOLUNY», 00bEMHAS MOJIENb
«CTpOEeHHE TOJTOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra Mupa, Kojuiekuus «Dopmbl COXpPaHHOCTHU
MCKOTIA€MbIX >KUBOTHBIX M pacTeHHi», Mozenb ammimkainus «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Butue HacekoMoro», «Pa3zButue
JSATYUIKA», MUKpoTpenapat «J{po3oduna» (Hopma, MmyTanuu GopMbl KPbUILEB U
OKpacKH TeJla).

JlaGopaTopHble M MpaKTH4YeCKUE PAdOThI:

JlabopatopHas pa6ora Ne 1. «CpaBHeHHEe BUIOB 1O MOP(HOIOrHIECKOMY
KPUTEPHUION.

JIaGopatopnas pabota Ne 2. «Onucanue npucnocoOIeHHOCTH OpraHu3Ma
U €€ OTHOCUTEIIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3eMie.

JloHay4dHbIE€ MPENICTABICHUS O 3apPOXKICHUM XKU3HU. HaydyHble rUnoTE3bl
BO3HUKHOBEHUS >KM3HU Ha 3emie: abuoreHe3 W MaHCIepMus. XUMHUYECKas
HBOMIOIMSI. AOMOTEHHBI CHUHTE3 OPraHUYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OKCIEPUMEHTAIBHOE TMOJTBEPKICHHE XHUMHUYECKOW »3Boytonuu. HauanbHbie
sTambl Omonormueckoir sBomtonuu. ['wmmoreza PHK-mupa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP ¥ BO3HUKHOBEHHE MPOTOKJIECTKU. [lepBbie KIETKH U WX
sBoOLMsA. @OPMUPOBAHUE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emiie o 3pam u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [laneo3olickas spa u €€ mepuoAbl: KEeMOPHICKHUIA,
OPZIOBUKCKHM, CUITYPUNCKU, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaitHo3olickass 3pa W €€ TepHoabl: MaJCOrCHOBBIA, HEOTCHOBBIM,
AHTPONOTE€HOBBIM.



XapaKkTepUCTUKA KIMMAaTa U Ie0JIOTHYECKUX MporeccoB. OCHOBHBIE ATaIIbI
ABOJIIOIIMU PACTUTENBHOIO U KMBOTHOIO Mupa. ApoMopd03bl y pacTeHUH U
*KUBOTHBIX. [l0osiBIIEHUE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa KaK OTpaK€HHE HBOMIOUMH. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

OBOJIIOIMSL ~ 4YEJIOBEKAa.  AHTPONOJOTHS  Kak  Hayka.  PasBurtue
NPEACTABIECHUM O  TNPOUCXOXKICHUU  4YEJIOBEKa. MeToapl  HM3y4YEHHUS
anTpornoreHe3a. (CxoactBa M pa3auyusl  4YEJOBEKA M KUBOTHBIX.
CucTeMaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBuwxymue  cunsl  (pakrtopsl)  aHTpomoreHeza.  HacnmenctBenHas
U3MEHUYMBOCTh M €CTeCTBEHHBIM 0TOOp. OOIIecCTBeHHbI 00pa3 KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIUICHUE, PEYb.

OcCHOBHbIE CTaJIUM W BETBH DBOJIIOLIMU YEJIOBEKAa: aBCTPAJIONUTEKH,
UYenosek yMmenbld, YenoBek NpAMOXOIAIIMN, YenoBek HeaHIEPTaIbCKUU,
Uenosek pasymHbiid. Haxonku McKoOmaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHMS,
00J1aCTh pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

Yenoeueckne packl. OcHOBHbIE OOJbIIME€ pachkl: €BpPOMNEOUTHAs
(eBpasmiickasi), HErpo-aBCTpaJiOMJHAs (dPKBaTOpUAIbHAs), MOHTOJOUIHAS
(a3maTcko-amepukaHckas). UepTbl NPUCIOCOOJEHHOCTH  IpeACTaBUTENEH
YEJIOBEUYECKHUX Pac K YCJIOBHUSAM CYIIECTBOBaHMs. EIMHCTBO YEIOBEUECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

IHoptpetsi: ®@. Penn, JI. [lactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuupl 1 cxeMmbl: «Bo3nnkHoBenne COJHEYHOM CHUCTEMBI», «Pa3BuTie
opraHuyeckoro wmwupa», «PactutenbHas kietka», «KuBoTHas KieTkay,
«IIpokapuornueckas kieTka», «CoBpeMEeHHasi CUCTEMa OPraHUYECKOTO MUPay,
«CpaBHEHME aHATOMHYECKUX YEPT CTPOCHUS YEJIOBEKAa U 4YEIIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TAJICOHTOJIOTHUECKUX HAaXOJOK TPEIKOB
COBPEMEHHOI'0 4YelIoBeKay, «/[peBHenmue moan», «/pesaue moan», «llepsbie
COBPEMEHHBIE JTIOAN», «HenoBeuecKne pace».

O6opynoBanue: wmymspku — «IIpoucxokaeHue  demoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJIepTaiblia, KPOMAHBOHIA), CJIECHKUA WIIU
M300paKEHUS KaMEHHBIX OpPYAHWA TEPBOOBITHOTO 4YeNOBEKa (KaMHU-YOMIEPHI,
pyouna, ckpebma), TEOoXpoHOJOTrHYeckas Tabnuma, KoJJIeKIus «DopMbl
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUI.



JlabopaTopHble U NpaKTHYeCKHe PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHne uckomnaeMbIx OCTATKOB PACTEHUIM
Y KUBOTHBIX B KOJUIEKLIUSIX.

DKcKypeus «IBOMIOLHUS OPraHMYeCcKoro Mupa Ha 3emiie» (B eCTECTBEHHO-
HAy4YHBIN WK KpaeBeIueCcKUil My3eil).

Tema 3. Oprann3mMsbl 4 OKpY:KawIiuas cpeaa.

OKoJIOTMSl KakK HayKa. 3aJadyd W pasfenbl  JKOJIOTMU. MeTonbl
AKOJIOTUYECKUX HCCIETOBAaHUN. DKOJIOrMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YEJI0BEKA.

Cpenpl 0OUTaHMsI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/AYIIIHAs, TOYBEHHAS,
BHYTPUOPTraHW3MEHHAs.

Okonornyeckue Qakropsl. Knaccudukanus skogoruyeckux (HakTopoB:
abnotnyeckue, OMOTHYECKHME M AaHTPOIOTeHHbIE. JlelcTBHE 3KOJIOTMYECKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (bakTopbi: CBET, TEMIIepaTypa, BJIAYKHOCTb.
®oronepuoausm. [IpucrnocoOieHns OopraHu3MOB K JCHCTBUIO aOMOTHYECKHX
¢daktopoB. buonoruyeckre puTMBI.

buotnueckue  ¢aktopel. Buasl OMOTHYECKMX  B3aMMOIEHCTBHIA:
KOHKYPEHIIUS, XHUIIHUYEeCTBO, cuUMOMO3 u ero @opmel. [lapazutusm,
KooTepalus, MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeUTpanu3M. 3HaueHHe OMOTHYECKHX B3aMMOJEUCTBHUMA IS
CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApaKTEPUCTHKUA NONyJsiquu. OCHOBHBIE TMOKa3aTENH
HOMYJISALMKU: YUCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPHUPOCT,
murpanus. J[nHaMuka YucICHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdemoncTpanum:

IToptpetsl: A. I'ymOoabar, K. @. Pynwe, 3. ['ekkerns.

Tabnuup! u cxemsl: kapta «IIpuponnsie 3061 3emuuy, «Cpenbl oouTaHUSA
opranuzMoBy», «®Doronepuoguzm», «llomynsaunm», «3aKOHOMEPHOCTH pPOCTa
YUCICHHOCTHU MOMYIAUUU HHPY30puu-TY(henbkny, «[Iumesbie nenmy.

JlaGopaTopHble M IpaKTHYecKUe padoThbI:

Jlabopatopnas paborta Ne 3. «Mopdonoruueckre 0coOOEHHOCTH pacTeHUI
W3 Pa3HbIX MECT OOUTAHUS.

JlaGoparopnass pabora Ne 4. «BiusHHE cBeTa Ha POCT W Pa3BUTHE
YEPEHKOB KOJIEYCa».



[Ipaktuueckas padbora Ne 2. «llomcuér miIoTHOCTH NMOMYJSAUMNA Pa3HBIX
BUJIOB PACTCHUI».

Tema 4. Coo01iecTBa M IKOJI0rMYEeCKHE CUCTEMBI.

CoobmiecTBO opranu3MoB — O6uoreHo3. CTPYKTYpbl OHOIIEHO3a: BUJI0Bas,
MPOCTpaHCTBEHHast, Tpoduyeckass (mumieBas). Buabl-momuHaHThl. CBs3U B
OuolLIeHO3E.

DKoJIoru4eckne cucteMbl (dKocucteMbl). [loHsiTHe 00 »KOCHCTEME U
ouoreorieHoze. OYHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemeCTB U TMOTOK DSHEPrUu B
skocucteme. Tpoduueckue (MUIEBbIE) YPOBHU dKOCHUCTEeMbI. [IumieBbie nenu u
cetu. OCHOBHBIE  TIOKa3aTelud SKOCHCTEMbl: Ouomacca, MPOAYKIIHS.
DKOJIOTUYECKHUE MHPAMUJbI: NPOAYKIUH, YHCIEHHOCTH, OroMacchl. CBoiicTBa
HKOCUCTEM: YCTOMUYUBOCTH, CAMOpEryJsiius, pa3putue. CyKieccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p W peEK. OKOCHCTEMA
XBOMHOT'O WJIM HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTeHHBIE  JKOCHUCTEMBI. ATpPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X031MCTBEHHOE 3HAUEHHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (akTop ycTOWYMBOCTH dKocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo U ero QpyHkiuu. OcobeHHOCTH OHOochephl Kak
rJI00aIbHON 3KocHuCcTeMBbl. J(MHaMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopotsl BemiecTB U OHMOTEOXMMHUYECKHE IUKIBI DJIEMEHTOB
(yrnepona, azora). 30HaANBHOCTH OMochepbl. OCHOBHBIE OUOMBI CYIIIH.

YenoseuectBO B Ouochepe 3emind. AHTPONOTEHHbIE HM3MEHEHUS B
ouochepe. ['modanbHbIE SKOTOTUYECKHUE TPOOTIEMBI.

CocyiecTBoBaHue IPUPOJIBI U YeJI0BEYECTBA. CoxpaHneHue
OouopazHooOpa3usi Kak  OCHOBa  yCTOMYMBOCTH  Oumocdepsl. OcHOBa
pallMOHAJILHOIO YIpPaBJI€HUS MPUPOJHBIMH PECYpPCAMU M HUX HCIOJIb30BaHHUE.
JlocTr>keHus: OMOJIOTUY U OXpaHa MPUPOJIBI.

JdemoncTpanum:

[Moptpetst: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter n cxemsbl: «IlumieBsie menmn», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«ITpupoansie coolmiecTBay, «llenmu nmutaHus», «IKOIOTHYECKAs MHUPaAMHIAY,
«buocthepa u  yenoBek», «IKocHCTEMa IIMPOKOJIUCTBEHHOTO  JIECay,



«JKocuctemMa XBOWHOro Jieca», «buoleHo3 BogoéMa», «ATPOLEHO3Y,
«lIpuMepHbIE aHTPONOIEHHBIE BO3ACHCTBUSA HAa MNPUPOAY», «Baxueunmue
WCTOYHMKH 3arps3HECHUS] BO3/lyXa M TPYHTOBBIX BOJ», «IlouBa — BaxkHeimas
cocrapisomas ouocdepo», «DakTopel Aerpaganuu mnousy, «llapHUKOBBIA
ahdexr», «DakTopbl PaJTMOAKTUBHOrO 3arpsizHeHHs Ouocdepsl», «OOmas
CTpykTypa O6uochepr», «PacnpoctpaHenue *)u3Hu B O6uocdepe», «O30HOBBIN
skpan Ouocheps», «Kpyroopot yriaepoaa B 6uocheper», «KpyroBopor azora B
PUPOE».

O6opynoBaHue: MojeIb-anTuIuKaIus « TunuaHble OMOLIEHO3bI», repoapuit
«PactutenbHble  cooOmiecTBa», Kosuiekuuu — «buoneHos», «Bpenurenu
BOKHEUIIINX CEJIILCKOXO3AMCTBEHHBIX KYJIbTYp», TepOoapuul W KOJUICKIIUU
pacTeHui M >KMBOTHBIX, TPUHAJJICIKAIINE K PA3HBIM SKOJIOTMYECKUM TpymIam
onHoro Buaa, KpacHas xkuHura Poccuiickoit ®Deneparnuu, u300paxKeHuUs
OXpaHsIEMbIX BUJOB PACTCHUHN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOTMN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYy4YalIIUMHUCS TMPOrpaMM CpeaHEero o01ero oOpa3oBaHUs:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pe3ylabTaTOB OCBOCHMS Npeamera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKON TPaKAAaHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJTbHOCTH U CaMOOTIPENICIICHUIO, HAIMYWE MOTHBAIUU K OOYyUCHHIO
OMoJIOTHH, 11eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JTUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TpaauLIMN  pa3BUTHSA
OMOJIOTMYECKOTO  3HAHUS, TOTOBHOCTb W CHOCOOHOCTh  OOydYaromuxcs
PYKOBOACTBOBATbCS B  CBOEM  JAEATENBHOCTH  I€HHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO 00pa3OBaHMs, HAJIUYHE
HKOJIOTUYECKOTO TMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LEJIM MU CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «bruonorus» IOCTUTalOTCs
B €JMHCTBE Yy4eOHOW M BOCIUTATEIHHOM MESITEIHHOCTH B COOTBETCTBUH C
TPaAULMOHHBIMU POCCUHCKHUMHU COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, PUHITHIMUA B OOIIIECTBE NIPABUIAMH U
HOpMaMH TIOBEJICHMsI W  CIIOCOOCTBYIOT  IpoIleccaM  CaMOIIO3HAHUA,
CaMOBOCIIMUTAHUSI U CAMOPa3BUTHUs, PA3BUTHSI BHYTPEHHEW IO3ULIUH JTUYHOCTH,
MaTPUOTH3MA, YBAXKEHUA K 3aKOHY M IIPABOIOPANKY, YEJIOBEKY TpyAa H
CTapiieMy TIOKOJCHUIO, B3aWMMHOTO YBa)XE€HHUS, OEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJIEAUIO M TPAAULUAM MHOTOHAIMOHAIBHOIO  HApoJa
Poccuiickoit @enepannu, NpUpoOJIe U OKPYKAIOIIEH Cpee.

JImdHOCTHBIE PE3yNbTAaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHOW BHYTPEHHEH TO3HIMEH JHUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IEHHOCTSM POCCHIICKOro OOIIeCTBa,
paclIMpeHue >KU3HEHHOrO OIbITa W ONbITA JEITEIBHOCTH B IPOLECCE



peanu3alr OCHOBHBIX HAIPABJIEHUM BOCIUTATENBHOW JIESITEIBHOCTH, B TOM
YHUCJIE B YACTH:
1) rpakaaHCKOTr0 BOCIIUTAHMS

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MIMHM  OOyyaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOA3aHHOCTEH, YBa)KCHHE
3aKOHA U TIPaBOIOPSJIKA,;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW [IESITEIBHOCTU MPU CO3AAHUU
y4eOHBIX TTPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpENEsaTh COOCTBEHHYIO TMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSCHSITH €€;

yYMEHHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMHU YOKICHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSIMU
Y COLUAIIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, MO3HABATEIbHBIX M MCCIEIOBATEIbCKUX 3a7a4, YBAXKUTEIBHOIO
OTHOIIEHUS] K MHEHHIO OIIMOHEHTOB NPH OOCYKJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUNCKOU rpakIaHCKOU WJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTHU IEpE.
Ponunou, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHUWE K IPUPOJHOMY HACICIUI0 M MaMATHUKAM
MPUPOABI, NOCTHKEHUSM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
TpyXe;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWHW, MOHUMAHUS 3HAYCHHsS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujcitHas yoexxI€HHOCTh, TOTOBHOCTh K CIIYXEHHUI0 M 3amuTe OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE YXOBHBIX IEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOT0O MTOBEICHNUS;



CIOCOOHOCTh OIICHUBATH CUTYAIlMIO U MPUHUMATh OCO3HAHHbBIC PELICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTENISIM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O IIPUHATHS LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAHHUE JMOIIMOHAIBHOTO BO3JCHCTBUS IKUBOW MPUPOABI U €€
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKCHHUIO B Pa3HBIX BHJAaX MCKYCCTBA, CTPEMIICHUE
IPOSIBJISATh KA4€CTBA TBOPUYECKON JTUIHOCTH;

5) ¢pusuyeckoro BocnuTaHusi, GOPMUPOBAHNS KYJIbTYPHI 310POBbS H
IMOLUMOHAJIBLHOIO 0JIATOMOTYYHSs:

NMOHUMAHWE W peanu3alus 3J0pOBOro W 0Oe3omacHOro olpasza KU3HU
(3mopoBoe  mMHUTaHWE, COOJIOJICHHE TUTHECHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K
cOOCTBEHHOMY (DU3UIECKOMY U NMICUXUUECKOMY 3710POBBIO;

MOHMMAaHWE LEHHOCTH TIPaBWI WHIAUBUAYAILHOTO U KOJUIEKTUBHOTO
0€301acHOT0 TIOBEJICHHUS B CHTYallMsIX, YIrPOKAIOMIMX 370pPOBBI0 M JKH3HU
JIIO/CH;

OCO3HAHUE  TMOCHCACTBUA W  HENPHUITHS  BPEAHBIX  MPUBBIYEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0JII00HE;

FOTOBHOCTh K aKTUBHOW AEATEIBHOCTH TEXHOJOTHYECKOW M COLUHAIBHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTH WHUIMHAPOBAT, MJIAHUPOBATh u
CaMOCTOSITEILHO BBIMOJHATH TAKYIO €S TEIbHOCTD;

UHTEpEC K pa3nudHbiM chepam mpodecCHOHATBHON JesSTEIHHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOp OymyIieit mpodeccruu u pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIaHbI,

FOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUIO U CcamMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU;

7) 3K0JOrn4eCcKOro BOCIIMTAHMS:



AKOJIOTHYECKHU LEIeCO00pa3HOe OTHOUIEHUE K MPHUPOAE KaK HMCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJIOTHYECKOM KYJIBTYpbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKH MX BO3MOXHBIX TOCIEACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HAHME II100aJTBHOr0 XapakTepa 3KOJIOTHYECKUX MpoOieM U myTel ux
pelieHus;

CIOCOOHOCTh HCMOJIb30BaTh MPUOOpETaeMble TPU H3YYCHUU OUOJIOTHUU
3HAHUS W YMEHHUS TpPH pelIeHuHd TpoOJieM, CBSI3aHHBIX C pallMOHAJIbHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOZICHHE TpaBUJI TOBEJIEHUS B  NPHUPOJE,
HAIpPaBJIEHHBIX HA COXPAaHEHHWE PAaBHOBECUS B IKOCHCTEMAax, OXpaHy BHUJIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATHE JICHCTBUM, TMPUHOCSIINX BPEI OKPYXKaIOIICH
PUPOTHON cpejie, YMEHUE MPOTrHO3UPOBATH HEOJATONPUITHBIC YKOJIOTUUECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUHN U TIPEJOTBPAIIATH UX;

HaJU4YMEe Pa3BUTOTO  HDKOJOTUYECKOTO  MBIIUICHHS, JKOJOTHYECKON
KyJbTYpbI, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBIC€HHOCTH, YMEHUS
PYKOBOJCTBOBAThCS UMHU B MO3HABATENIBHOW, KOMMYHUKATUBHON U COIIMATIBHOM
OpakTUKE, TOTOBHOCTM K Y4YacTHIO B IPAKTUYECKOM JEATEIbHOCTU
AKOJIOTUYECKOIN HAIlPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJHKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE S3bIKOBOW M YUTATEIbCKOW KYJIbTYphl KaK CpPEICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbBMU U MMO3HAHUS MUPA;

NOHMMaHWe CcrnenuPuKu OUOIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBAaHUHN PANMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU 1IEJTOCTHOTO
MPEICTABICHUS 00 OKpPYXAIOIEM MUpPE KaK O €IUHCTBE MPHUPOJIbI, YEIOBEKA U
oOIecTBa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEW W pelIeHUuH MmpodiieM
COXpaHEHHMs IPUPOJHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJISI COBPEMEHHOW ITUBUITH3AIINN
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHsI MEIUIIMHBI, CO3JaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peliaTh PECypCHble MPOOJIEMBbI  Pa3BUTHUS
YeJI0BEUeCTBa, MOUCKA MyTEW BBIX0OJIa U3 INI00ATBHBIX 3KOJIOTHYECKUX POoOIeM



u oOecrnedyeHUs Mepexoda K YCTONYMBOMY pa3BUTHIO, PAIMOHAIBHOMY
WCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYCHUM OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIICHUST OOIIEeH KyIbTYphl, €CTECTBEHHO-HAYy4YHON TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTM  (YHKIMOHAJIbHOM  TPAMOTHOCTH  OOYYalolIUXCH,
dbopMupyemoii npu U3y4eHuu OUOJIOTHH;

MOHUMAHUE  CYIIHOCTA  METOJIOB  TO3HAHUS, HCIOJB3YEMBIX B
€CTEeCTBEHHBIX HAayKaxX, CIIOCOOHOCTHU HCIOJIb30BaTh MOJIydaeMbIe 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIET0 MUPa U MPOUCXOASIIUX B HEM
U3MEHEHUN, YMEHUE JelaTh 00OCHOBAHHBIC 3aKJIIOUEHUS] HA OCHOBE HAy4YHBIX
(aKTOB ¥ UMEIOIIMNXCS TAHHBIX C LETbI0 MOJTYYSHUS! TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIs
pelieHus mpooyieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IICHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MIPOCKTHYIO U UCCIICIOBATEIIBCKYIO ICSITEIbHOCTh MHANBUIYAIbLHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30oBaHUI0, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HaHWI MO OMOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble  pe3yJabTaThl ~ OCBOGHHS  Y4eOHOro  mIpeamMeTra
«buonorus» BKIIOYAIOT: 3HAaYUMBbIe nJs1 (HOPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXAUCIHUIUIMHAPHBIE  (MEXIpPEIMETHbIE)  OOIIeHAay4YHbIC
MOHSITHSI, OTPAXKAIOIME IEIOCTHOCTh HAyYHOM KApTUHBI MHUpA U CHEIUPUKY
METOJOB TO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO,
SHEpPrus, SBJICHHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIIOAEHUE, H3MEpPEHHE,
SKCOEPUMEHT U JPYIHX), YHUBEPCAIIbHbIE yaeOHbIe JNEUCTBUS
(mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), OOECICUNBAIOIINE
dbopmupoBanue (yHKIIMOHATHFHON TPAMOTHOCTH U COIMAIBHOW KOMIIETEHITUU
o0ydJaromuxcs, CHOCOOHOCTh OOydYalomMXCS HMCIOIb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJbHbIC
y4eOHbIC IEUCTBYS B TIO3HABATEIHLHOMN M COIMATLHOM MPAKTHKE.

MeranpenMeTHbie pe3ysbTaThl OCBOCHHUS MPOrpaMMbl CPEHETO OOIIero
00pa3oBaHus JIOKHBI OTPakKaTh:



OBilajleHHe  YHMBEpPCAJIBHBIMH  Y4eOHBIMHM  IO3HABATEJIbHBIMU
NefiCTBUAMM:

1) 6a3oBbIe JJOrHYECKHE JeCTBHS:

CaMOCTOSITeIbHO  (OPMYIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cuHTe3a, CpaBHEHHMs, Kiaccuukauu, o000IIEeHMs), pPaCKpbIBATh
CMBIC]T OHWOJIOTMYECKUX TOHSATUN (BBIACTSATh MX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUIMHU);

ONpeAesTh LEIH JIEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTECPUU HX
JTOCTUXKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C TOCTaBJICHHBIMHU
LEJISIMU;

UCIIOJIB30BaTh OHMOJIOTMYECKUE TIOHATHS [JIsi OOBsicCHeHUs] (HaKTOB U
SIBJICHUM KUBOU MPUPOJIBIL;

CTPOUTH JIOTMYECKUE PACCYXKJCHUS (MHIAYKTUBHBIC, JI€NYKTHUBHBIC, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUAX, (POPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATh  CXEMHO-MOJICNIbHBIE  CpeIcTBAa Uil  MPEICTABJICHUS
CYILIECTBEHHBIX CBSA3€H W OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX,
a Takke TMPOTUBOPEUMM pa3sHOrO poOAa, BBISIBICHHBIX B  Pa3IMYHBIX
UH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTeIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTepUabHbIX U HEMaTEpUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€SITEIBbHOCTb, OILICHUBATH COOTBETCTBHUE
pEe3yJbTATOB IIEJISIM, OLICHUBATH PUCKH MOCIIEICTBUMN €SI TEILHOCTH;

KOOPJMHUPOBATh ¥  BBIIOJHATH pabOTy B YCIOBHSAX PEaIbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,

pPa3BUBATh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.

2) 6azoBbIe HCCJIEI0BATEIbCKHE TeHCTBYS:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIBLCKOM u MPOCKTHOMN
JESTENHbHOCTH, HABBIKAMH  pa3pemieHusi mpo0sieM, CIOCOOHOCTBIO U
FOTOBHOCTBIO K CaMOCTOSATEJIBHOMY MOMCKY METOJOB PEIICHUS] MPAKTUYECKUX
3a71a4, MPUMEHEHUIO Pa3JIMYHbIX METOI0B MMO3HAHUS;

WCMOJIb30BaTh PA3JIUYHBIE BHJBI JESATEIBbHOCTH IO IOJIYYEHUIO HOBOTO
3HAHUS, €r0 HWHTEpIpeTaIuy, MPeoOpa30BaHUI0O U TMPHUMEHEHHIO B yYEOHBIX
CUTYallMSAX, B TOM YHCJIC TP CO3/IaHUU YICOHBIX M COIIMAJIbHBIX MPOCKTOB;



dbopMupoBaTh ~ HAyYHBIH  TUN  MBIIUICHUS,  BIAAeTh  HAy4YHOU
TEPMUHOJIOTUEH, KITIOUEBBIMU MOHITUSIMU U METOJaMU;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHON
NESATeIbHOCTU Y dKU3HEHHBIX CUTYaIUsX;

BBISIBJIATh MPUUYMHHO-CJICJACTBEHHBIC CBS3M W aKTyaJM3UpPOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEIICHUs, HAaXOJIUTh apryMEHTHI JJIsi JOKa3aTeIhCTBA
CBOMX YTBEPXKJICHUH, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh TIOJIYUYEHHBIE B XOJI€ peUIeHUs 3aJlaud pPe3yJIbTaThl,
KPUTHUUYECKH OIEHUBATh HMX JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX YCJIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh 1IEJIeHANPABICHHBIN MOUCK MEPEHOCA CPEJCTB U CIIOCOO0B
JEHCTBUS B MPOQPECCUOHATIBHYIO CPENY;

yYMETh MEPEHOCHUTh 3HAHUS B MO3HABATEIBHYIO M MPAKTUUYECKYIO 00JacTH
KU3BHEICATEITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE UJIEH, IIPEAJiaraTh OpUTrHHAIBHBIE TTOJAXO/IbI U PEIICHHUS,
CTaBUTH POOJIEMBI U 3aJ1a4H, IOMyCKAIOU[ME aTbTePHATUBHbBIC PEIICHHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3IUMYHBIX HCTOYHMKAX HWHGMOpMaruu (TeKcTe
y4eOHOro 1MOocOoOMs, Hay4YHO-TIOMYJISIPHOW  JUTeparype, OHOJOTUYECKUX
CJIOBapsiX M CIPABOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax naHHBIX, B HHTepHeTe),
aHANMM3UPOBATh HH(OpPMAIUIO Pa3TUYHBIX BHIOB U (GOpPM IMPEACTABICHUS,
KPUTHYECKHU OLICHUBATH €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUHBOCTH;

bopMyIHpOBaThH 3aNPOCHl U IPUMEHSITh PA3JIUYHbIE METO/bI IIPH TTOUCKE U
orbope Ouonornyecko wuHGOpMANMK, HEOOXOMUMOW JJISI  BBITOJTHEHUS
y4eOHBIX 33J1a4;

pUOOPETaTh OMBIT MCIOIB30BaHMS WH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUM, COBEPIICHCTBOBATh KYJbTYpPY AaKTHUBHOIO  HCIIOJIb30BaHUS
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIBHYIO (GOpPMY TPEACTaBICHUS
ouonornyeckoit wmHbopMmaruu (cxeMbl, TpaduKu, gUATPAMMBI, TaOJUIIEI,
PUCYHKH U IPYTOE€);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KadyecTBE CpEACTBa NpH paboTe cC
Ouosiornuecko HMHQPoOpMaIMen: MNPUMEHSATh XUMHYECKUe, (Quznueckue u
MaTeMaTU4eCKUe 3HaKU U CUMBOJIbI, (OPMYIIbI, aO0peBUaTYypy, HOMEHKIATYPY,



UCIOJb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHUE  CPENICTBA
HarJIsiTHOCTH;

BJIAJ€Th  HABBIKAMU  pacliO3HaBaHWUs W 3alUTHl  WH(OpManuH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBJajieHNe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMU J1eHCTBUSIMH:

1) oO1meHue:

OCYIIECTBJISITh KOMMYHHMKallMM BO BceX cdepax KU3HH, AaKTUBHO
y4acTBOBaTh B JIUAJIOT€ WM JIUCKYCCHUU MO CYIIECTBY OOCYXIAa€MOW TEMbI
(ymeHue 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYXKJEHHUS OTHOCHUTEIIBHO
BBITIOJIHEHUS TIpeJjIaraeMoi 3a/lau, yUUThIBaTh MHTEPECHl U COTIAaCOBAHHOCTH
MO3UIIUK IPYTUX YYACTHUKOB AUAJIOTa WU JUCKYCCHUH ),

pacrio3HaBaTh HeBepOaJibHbIE CpEJCTBAa OOIICHUS, MOHUMATh 3HAYCHUE
COITMAIBHBIX 3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITUaTh KOH(GIUKTHI U BECTH MIEPETOBOPHI;

BJIAJIETh PA3JIMUYHBIMU CTIOCOOAMU OOIIEHUS U B3aUMOJICUCTBUS, IOHUMATh
HAMEpPEHUsI JAPYTUX JIIOACH, TMPOSBISATh YBAXKHUTCIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) COBMEeCTHAS 1eATeJIbHOCTD:

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
WHIUBUIYaJbHOH pabOThl TIPU  pEIIEHWH OHWOJOTHMYECKON  MpOOJIeMBI,
000CHOBBIBaTh HEO0OXOIUMOCTh PUMEHEHUS IPYIIITOBBIX bopm
B3aUMOJICHCTBHS TP PEIICHUHN Y4eOHOH 3a/1a4u;

BBIOMpATh TEMATHKy W METOJIbI COBMECTHBIX JCHCTBUN C y4ETOM OOIIUX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJUJIEKTHUBA;

OpUHUMATh 1EIM COBMECTHOM JESTEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JIEMCTBUA MO €€ JNOCTHMIXKCHHUIO: COCTABJIAThH IUIAH JCHUCTBHM,
pacrpenensaTh poju C Y4ETOM MHEHHM YYaCTHHUKOB, OOCYX IaThb PE3yJbTaThl
COBMECTHOM padoTHhI;

OLICHMBATh KA4ye€CTBO CBOETO BKJIAJa M KaXJIOr0 y4YacTHMKAa KOMaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE TPOEKTHI, OLEHUBATh HUJEU C MO3UIUU HOBU3HHI,
OpUTMHAIILHOCTHU, MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBIISITh TO3UTUBHOE CTPATETMUYECKOE MOBEJACHUE B Pa3IMYHbBIX
CUTYyaIUsX, IPOSIBISITh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.



OsJjaieHne YHHBEPCAJIbHBIMH PEryJIsiITABHBIMH JIEHCTBUSIMH:

1) camoopranuzanusi:

UCTIOJIB30BaTh OHMOJIOTMYECKHE 3HAHWS ISl BBISABICHHS TNPOOJIEM M HX
pEIICHHS B )KU3HCHHBIX M YYCOHBIX CUTYAIUSX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWUU IEJIeBbIE M CMBICIOBBIC
YCTAHOBKH B CBOMX JICHCTBHUAX M MOCTYIKAaX MO OTHOIICHUIO K XKUBOW MPUPOJE,
CBOEMY 37I0POBBIO M 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITETFHO ~ OCYIIECTBISATh  IMO3HABATENBHYIO  JICATEIBHOCTD,
BBISBIISITH TIPOOJIEMBI, CTaBUTh W (HOpPMyIHMpOBaTh COOCTBCHHBIC 3aJa4dl B
00pa3oBaTEeIbHOMN JCATEIIEHOCTH M YKU3HCHHBIX CUTYAIIHSsX;

CaMOCTOSITETFHO COCTABIISATh IUTAH PEIICHUs MPOOJIeMbl C  Y4E€TOM
MMEIOIINXCS PeCypCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEMOYTESHUH;

J1aBaTh OLICHKY HOBBIM CHTYallHsIM;

pacuMpsATh paMKH  y4eOHOro TMpeaMera Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHNM;

JenaTh ~ OCO3HaHHBIM  BBIOOp,  apryMEHTHpOBaTH  €ro,  Oparth
OTBETCTBEHHOCTD 32 PELICHNUE;

OLIEHMBATh MPUOOPETEHHBIN OIBIT;

CocOOCTBOBaTh (YOPMHUPOBAHUIO M TIPOSBICHHUIO INIUPOKOW 3PYIUINU B
pa3HBIX O0JACTAX 3HAHUM, MOCTOSHHO IOBBIIIATH CBOW OOpa3OBaTENbHBIA U
KyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYallHsIM, BHOCHUTh KOPPEKTHBHI B 1€ATEILHOCTB,
OLICHMBATH COOTBETCTBUE PE3yJIbTATOB IIEIISIM;

BIAJICTh HABBIKAMHM IIO3HABAaTEIBHOW pedIeKCHMH KaK OCO3HAHUS
COBEpIIAEMBbIX JEHCTBUH M MBICIUTEIBHBIX IPOLECCOB, UX PE3YIbTaTOB H
OCHOBaHUH, UCIIOJIB30BaTh MPUEMBI pe(hJICKCUH ISl OIICHKH CUTYyalluH, BEIOOpa
BEPHOTO PEIIeHMUS;

YMETh OIICHWBAaTh PHCKH M CBOCBPEMEHHO IMPHHUMATh PEUICHUS 110 UX
CHIDKCHHIO;

NPUHUMATh MOTHBBI M apTyMEHTHl JAPYTMX IPH aHAIHW3e pPe3yIbTaToB
IESITeTbHOCTH;

3) npuHsATHE Ceds U APYTrUX:

NPUHUMATH ce0s1, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI W apryMEHTHI APYrUX NpPU aHaJIW3e pe3yIbTaTOB
IESITEeTbHOCTH;



MPU3HABATH CBOE MPABO U MPaBO APYIUX HA OIINOKHU;
pa3BUBaTh CIOCOOHOCTHh MOHUMATh MUP € MO3ULIUU JPYTOro YeJIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouojoruu Ha
0a30BOM ypOBHE BKIIOYAIOT cHenupuyeckue Juisi y4eOHOro mpeaMera
«buonorus» HayuyHble 3HAHMS, YMEHHUS U CHOCOOBI ACHCTBUI MO OCBOEHUIO,
UHTEpIpEeTalluid M NpeoOpa3oBaHUIO 3HAHWM, BUIBI ACATENBHOCTH TIO
NOJIYyYEHUIO HOBOTO 3HAHMS W NPUMEHEHUIO 3HAHUU B PA3NMUYHBIX y4eOHBIX
CUTyalusiX, a TAaKXKE B PEaJIbHbIX >XU3HEHHBIX CHUTYallUsiX, CBA3aHHBIX C
ouonorueil. B nporpamMmMe mnpeaMeTHbIE pe3yJbTaThl MPEACTaBICHbI MO roJlaM
oOy4eHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCT€ M poJiu OUOJIOTMM B CHUCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUHU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTHHBI MUPa U HAyYHOIO MHUPOBO33PEHUS, O BKIAJE
POCCUMCKUX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHH,
(GYHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKa VISl PEIlIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh CoAepKaHue OMOTOTHYECKUX TEPMHUHOB W TMOHATUM:
KU3Hb, KJIETKA, OPraHu3M, MeTa0oiu3M (OOMEH BEIIECTB W IpeBpalicHUe
SHEpPruu), roMeocTa3 (CaMOperysslus), ypOBHEBas OpraHHU3alMs KUBBIX
CUCTEM, CaMOBOCITPOM3BE/ICHUE (penponykuus), HACJIEICTBEHHOCTb,
U3MEHYMBOCTb, POCT U PAa3BUTHUE;

yMEHHE u3JlaraTh OUOJIOTHYECKHE TeOopuHu (KJIETOYHAas, XPOMOCOMHasi,
MYTallMOHHAsA, LEHTpajbHas J0rMa MOJEKyJspHOoW Ouosoruu), 3axonHsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 IieHTpax MHOTO0O0pasus u
MPOUCXOXKIEHUA KyIbTypHbIX pacteHuid H. . BasuioBa), omnpenensirtsb
I'PaHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIa/I€Th METOJaMHU HAYYHOTO [MO3HAHUS B OMOJIOTHH: HaOII01eHNe
Y OIIMCAHHE JKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUM, OPraHU3aLMs U IPOBEACHUE
OMOJIOTMYECKOTO  JKCIEPHUMEHTa,  BBIABMIKEHHE  THIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJYy HCCIEAYEMBIMU BEINYMHAMH, OOBSICHEHHE IOJYyYEHHBIX
PE3yIbTaTOB, UCIIOIb30BAHHBIX HAYYHBIX ITOHATHM, TEOPUN U 3aKOHOB, YMEHHE
JieJaTh BBIBOJBI HA OCHOBAHUY ITOJIYYEHHBIX PE3YJIbTaTOB;



YMEHHE BBIJICIATH CYIIECTBEHHBIE PU3HAKH BHPYCOB, KIETOK MPOKAPHOT
U JyKapuoT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPTaHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIECTB U MPEBPAIICHUS YHEPTUN B KJIETKE, (DOTOCHHTE3A,
IJTACTHYECKOTO0 M JHEPreTHYECKOT0 OOMEHa, XEMOCWHTE3a, MHTO03a, MEio3a,
OIUTOIOTBOPCHMS, Pa3MHOKCHUS, WHIUBHIYAIHHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

yYMEHHE TIPUMEHSThH TOJYICHHBIC 3HAHUS IS OOBSICHEHUS OMOJIOTMYECKUX
IIPOIIECCOB U SBJICHUM, JUTSI IPUHSITHS MPAKTUYCCKUX PEIICHUH B MIOBCETHEBHOU
KU3HA C TEIbI0 0OCCICUCHHs] OC30IaCHOCTH CBOETO 3J0POBBbS U 370POBBS
OKPYXAIOIUX JIFOJCH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBEACHHS B
OKpYXarolel MPUpOIHON cpejie, MOHMMaHUue HEOOXOIMMOCTH HCITOJIh30BaHUS
JTOCTIKEHUH COBPEMEHHOW OMOJIOTHU W OHMOTEXHOJIOTHH JUIS PalliOHAIBHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE peliaTh 3JIEMCHTApHbIC TCHETUYCCKHME 3aJlayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHME, CIEIJICHHOC HACIICJJOBAaHUE, COCTaBIISATH CXCMBI
MOHOTHOPHTHOTO CKPEITUBAHUS JIJIS TIPEICKa3aHUs HACJICIOBAHUS MIPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIOJHATH JIA0OPATOpPHBIE M MPAKTUYECKHUE pabOThI, COOII0IATh
npaBuia mpu pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHYECKH OILIEHMBATh M MHTEPIPETUPOBATH HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEp)KaHMs, BKJIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX HCTOYHUKOB (CpeicTBa MaccoBOW HH(OpMaIuu, HAy4HO-
MOIYJISIPHBIE MaTepHalibl), ITUHUECKHE aCTeKThl COBPEMEHHBIX MCCIICIOBAaHUMN B
OHOJIOTHH, MEIULIMHE, OMOTEXHOJIOT U,

yMEHHE CO3/7aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OHMOJOTHYECKYI0 HMH(POPMAIIMI0 W3 HECKOJBbKUX HCTOYHHUKOB,
IPaMOTHO HMCTIOIH30BATh MOHATUHHBIN anmapat OuOJIOTHH.

[IpenmeTHbIE pe3ynbTaThl OCBOCHMS yueOHOTO npeamera «buonorusi» ¢ 11
Klacce JOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MeECT€ M POJU OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHHUS ECTECTBEHHBIX HAyK, B (OPMUPOBAHHH COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHICKUX H 3apyOCKHBIX YYEHBIX-OMOJOTOB B pPa3BUTHE OWOJIOTHH,
(GYHKITMOHAIPHON TPaMOTHOCTH YEJIOBEKa JJISl PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJACPKaHWE OMOJOTUYCCKUX TEPMHUHOB U TIOHSTHIA:
BUJI, TOMyJsuusi, TeHOMOHJ, SBOJIOLUMS, JBIXKyIIUME CHIbl (PaKTOphI)



ABOJIIOIIHH, MPUCTIOCOOJIEHHOCTh OpraHU3MOB, BUJI000pa30BaHueE,
AKOJIOTUYECKUE (PAKTOPBI, IKOCUCTEMA, MPOIYIIEHThI, KOHCYMEHTHI, PEAYLICHTHI,
LeNH MUTaHUS, SKOJIOTUYeCKas nmupaMuaa, OuoreoreHos3, ouocdepa;

yMEHHE u3JaraTb OHOJOTMYECKHE TEOpUHU (IBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUs SBOJIOLMUHU), 3aKOHbI U 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoactea K. M. Bapa, uepenoBanus riaBHbIX HalpaBiIeHUN U
nytedt sBomtonnu A. H. CeseprioBa, yuenus o 6uochepe B. 1. BepHanckoro),
OTPENIeNIATh TPAHUIIBI UX MPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHE BJIaJIEThb METOAaMHU HAyYHOTO NTO3HAHUS B OMOJIOTMH: HaOJI0/IeHHE
Y OTIMCAHUE KUBBIX CUCTEM, MPOIECCOB U SIBJICHUN, OpraHU3alus U TPOBEICHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIJBI)KCHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXY HUCCIEAYyeMbIMH BEJIMYMHAMH, OOBSICHEHHUE MOJIYYCHHBIX
PEe3yIbTATOB, UCIOJIL30BAHHBIX HAYYHBIX MOHATHM, TEOPUH U 3aKOHOB, YMCHHE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIICIATh CYIICCTBEHHBIC MPU3HAKU CTPOSHUS OMOJIOTHYECKUX
OOBEKTOB: BWJIOB, TOIMYJSIUMA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreoIleHO30B M JKOCHUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACIEICTBEHHOU
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30oBaHus,
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB, JEUCTBHUS HKOJIOTHYECKUX (HAKTOPOB Ha
OpraHu3Mbl, TIepeHOCca BEIIeCTB W TOTOKa »JHEPruh B DIKOCUCTEMaX,
AHTPOINOTEHHBIX HM3MEHEHUN B IKOCHCTEMaxX CBOEH MECTHOCTH, KPyroBOpOTa
BEIIECTB M OMOT€OXMMHUYECKHX IIUKJIOB B Onocdepe;

yMEHHE PUMEHSTh IOJNYYCHHbIC 3HAHUS I O0BSICHEHUS OUOJIOTUYECKUX
IIPOLIECCOB U SIBIICHUU, ISl IPUHATUSA MTPAKTUYECKUX PEIICHUI B TOBCEHEBHOM
KU3HA C TENbI0 oOecriedeHrusi O€30MacHOCTH CBOETO 3J0POBbS U 30POBBS
OKPYXAIOIUX JIIOICH, COOJIOJAECHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXalollel MPUPOTHON cpee, MOHMMaHUE HEOOXOIUMOCTH HCTIOIb30BAHUS
JNOCTHKECHUH COBPEMEHHOU OounoJioruu TS paLMOHAIBHOIO
MIPUPOJIONIOIB30BAHUS;

YMEHHE pelniaTh JJIEMEHTAapHbIe OWOJIOTHYECKHE 3aJlayd, COCTaBISAThH
CXEMBbI MIEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIEMU MUTAHHUS);

YMEHHUE BBINOJHATH J1a00paTOPHbIE U MPAKTUYECKUE padOThl, COOMIOAATh
mpaBwiIa mpu paboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKU OIICHWBATh M HMHTEPIPETUPOBATH WH(OpPMAIHIO
OMOJIOTMYECKOTO COJACPKAHUSA, BKIIOYAIONIYIO TICEBJOHAYYHbIC 3HAHUS U3
pa3IMYHBIX HMCTOYHMKOB (CpeacTBa MaccoBOM HH(pOpMAlUU, HAYYHO-



NOMyJSipHbIE ~ MaTepHalibl), paccMaTpuBaTh TIJ00aJbHBIE SKOJOTUYECKUE
po0IEMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO37aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIICHMS,
0000mass OMOJOTUYECKYI0 HH(OpMAIUI0O U3 HECKOJIBKUX HCTOYHHUKOB,
TPaMOTHO HCTIOIh30BaTh MOHATHIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne KoanyecTBO 4acoB
DJIeKTPOHHbIE
n | HaumenoBanmue pasaesion (uudposbie)
KoHTpoJuabsH IIpakTHyeck
/ | ¥ TeM mporpamMmsl Bceero o0pa3zoBaTre/ibHbIE
ble padoThl ue padoThl
n pecypchl
bu6moreka [IOK
1 Buosorus xak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
92
’KuBbie CHCTEMEBI 1 UX bubmmorexa TTOK
2 1 https://m.edsoo.ru/7f41c2
OpraHu3aIus
92
XUMHUYECKUN COCTaB U bubmmorexa TTOK
3 8 1 https://m.edsoo.ru/7f41c2
CTPOCHHE KJICTKH
92
bu6mmoreka [IOK
4 JKu3HenesITeIbHOCTh KIICTKH 6 https://m.edsoo.ru/7f41c2
92
PasmHoOXeHUE 1 bu6mmoreka [IOK
5 WUHIUBUAYAIbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/7f41c2
OpPraHu3MoOB 92
HacnencrBeHHoCTh M bubmorera [IOK
6 A 8 1.5 https://m.edsoo.ru/7f41c2
W3MEHUYHUBOCTh OPraHU3MOB 92



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

Cenexuusi opraHu3MoB.

bubmunorexa IJOK

0 3 https://m.edsoo.ru/7f41c2
CHOBBI OMOTEXHOJIOTUU 92
bubmnoreka LIOK
PesepBHoe Bpems 1 https://m.edsoo.ru/7f41c2
92
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME



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

11 KJIACC

Ne KoamnuecTBO 4acoB
DJIeKTPOHHbIE
HaumeHoBanue
(uudpossbie)
I | pa3aejoB H TEM Kontpoabusl | IlpakTuyecku
Bcero o0pa3oBaTejibHbIE
/ | mporpammsl € paboThI € pabdoThI
pecypcsl
n
S BOOLHOHHAS bubmnoreka [JOK
B 9 1 https://m.edsoo.ru/7f41cc7
Oomoorus 4
Bo3nukHoBeHUE U bu6mmoreka [IOK
pa3BHUTHE XKU3HU HA 9 0.5 https://m.edsoo.ru/7f41cc7?
3emie 4
OPraHI3MLL I bu6mmoreka [IOK
P 5 1 https://m.edsoo.ru/7f41cc7
OKpyXaromas cpeza 4
Coo0mecTBa u bubnuorexa [JOK
9KOJIOTHYCCKHE 9 https://m.edsoo.ru/7f41cc7
CHUCTEMBI 4
bu6mmoreka [IOK
PesepBHOE BpeMmst 2 https://m.edsoo.ru/7f41cc7
4
OBUIEE KOJIMYECTBO
YACOB I1O0 34 0 2.5
I[TPOI'PAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
N KoauuecTBO 4acoB
DJIeKTPOHHBIE
JlaTa P
I KouTtpoJsb ungpoBbie
Tema ypoka Bcer IIpakTuyec HU3y'CH
/ HbIE o0pa3oBaTejibH
0 KHe padoTbl | HA
n padoThI ble pecypchol
bubnnorexa
HOK
B https://m.edsoo.ru
VOJIOTHUS B CUCTEME HAyK 1
/863e6122
https://m.edsoo.ru
/863e632a
MeTo bl TO3HAHUS )KUBOU
npuposl. [IpakTuueckas
bubnuoreka
paborta Ne 1 OK
«/cnons3oBaHue 1 0.5 1
N — https://m.edsoo.ru
P 7108 TP /86326122
W3Y4YEHUU OMOJIOTUYECKUX
00BEKTOBY
bubnuoreka
buonornueckue cucTeMsl, 1 HOK

IMPpOLECChI U UX U3YUCHUC

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



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

Bubnunoreka

XUMHUYECKUH COCTAB KIIETKH. ILHOK

Bopa u muHepanbHbie COMU https://m.edso0.ru
/863e674e
bubnuoteka

benku. CocTas u cTpoeHne ILHOK

0enKoB https://m.edsoo.ru
1863e6b72

depmMeHTH —

OMOJIOTHYECKHE

KaTaJau3aTophbl. bubnuoteka

JlaGoparopHas pabota Ne 1 05 I[IOK

«3ydenne KaTaJuTHIECKOM ' https://m.edso0.ru

aKTUBHOCTH ()epMEHTOB (Ha /863e6b72

prUMepe aMuIasbl WK

KaTaJasbl)»
bubnuoTeka

Vraepoapl. JIunuas HOK
https://m.edsoo.ru
1863e6870
bubnuoTeka

HyknenHoBbIE KUCIIOTBI. HOK

ATOD

https://m.edsoo.ru
/863e6d5¢c



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

Hctopus u metoasl

Bubnunoreka

HOK
I/I3yT-I€HI/I$[ KJICTKHU.
K1eTouHas TeODIsL https://m.edsoo.ru
p /8636688
Knerka xak nenocraas
JKHUBasjgd CUCTCMaA
Crpoenne syKapruOoTHYECKOU
kieTku. JlabopaTopHas
pabota Ne 2 «3ydenne brbmiorexa
CTPOEHHMS KJIIETOK PaCTEHUH, HOK
https://m.edsoo.ru
YKUBOTHBIX, TPUOOB 1 0.5
OaxkTepuii 10 MUKPOCKOIIOM 863€6ff0
P a p https://m.edsoo.ru
Ha TOTOBBIX 186367160
MHKpOIIpenaparax u ux
OIIMCAHUE
bubnuoreka
OOMeH BeIEeCTB HIIU LHOK
MeTab0InU3M https://m.edsoo.ru
/863e766¢
bubnuoreka
HOK

®doTocuHTE3. XEMOCHHTE3

https://m.edsoo.ru
/863e7c98



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

Bubnunoreka

DHepreTuyeckuii o0OMeH LOK
https://m.edsoo.ru
/863e7aae

JKn3HEeHHBIN UK KIESTKH.

[enenue knetku. Mutos.
bubnnoreka

JlabopaTtopnast pabota Ne 3

«Habnroenre MuTo3a B 0.5 HOK

KJIETKaX KOHYMKA KOPEIIKa htts.//m. eds60.0
/863e7dc4

JIyKa Ha TOTOBBIX

MHKpOIIpenapaTax»
bubnnoreka

buocunres 6enka. Peakuus ITOK

MaTPUYHOTO CUHTE3a https://m.edso0.ru
/863e796¢
bubauoreka

Tpancnsanus — OMOCHHTE3 HOK

Ocnka https://m.edsoo.ru
/1863e796e
bubnauoreka

Hexnerounsie ¢hopMbl HOK

JKU3HU — BHUPYChI

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



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
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

Bubnunoreka

HOK
DopMbI Pa3MHOKCHHS https://m.edso0.ru
OpraHu3MOB /863e81b6
https://m.edso0.ru
/863e831e
bubnuoteka
Meiios HOK
https://m.edso0.ru
/1863e7f4a
OO6pazoBaHue U pa3BUTHE
MTOJIOBBIX KJIETOK.
bubnuoteka
O1o10TBOpEHKE. OK
JlabopaTtopHnast pabota Ne 4 0.5 1
VI3VICHIE CTDOCHI https://m.edso0.ru
i P /863¢81h6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
bubnuoreka
NuauBunyanbHOE pa3BUTHE [HOK
OPraHu3MoOB https://m.edso0.ru
/863e8436
bubnuoTeka
I'enernka — Hayka o
[HOK

HaCJICACTBCHHOCTH U
U3MCHYNBOCTH

https://m.edsoo.ru
/863e86f2



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

3aKOHOMEPHOCTH bubnmoreka
HacJieJOBaHUS IIPU3HAKOB. HOK
MonorubpunHoe https://m.edsoo.ru
CKpEILIMBaHHE /863e8878
JurubpuHoe bubnuoreka
CKpelIuBaHue. 3aKOH LIOK
HE3aBHCHUMOTO https://m.edsoo.ru
HacjeA0BaHus NPU3HAKOB /863e89a4
CrerieHHOE HacJIeJOBaHNe
npusHakoB. JlabopaTtopHas
pabora Ne 5 «M3yuenue

bubnnoreka
pe3ynbTaToOB

[HOK
MOHOTHOPHUIHOTO H 0.5

I I—— https://m.edsoo.ru

AHTIOPHA /863€8c60
CKpEITUBaHUs Y APO30 (PHITBI
Ha TOTOBBIX
MHKpOIIpenapaTax»

bubnauoreka
I'eneTuka momna.

HOK

Hacnenosanue IIPHU3HAKOB,
CLCINICHHBIX C IIOJIOM

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



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

N3MeHYNBOCTE.

Henacnencreennas

N3MCHYHNBOCTB. B 6

JlaboparopHas pabota Ne 6. HoIHoTeRa
HOK

Nzyuenne 0.5

MOTHUKAITHOHHO https://m.edsoo.ru
/863e8¢efe

U3MEHYUBOCTH, HOCTpOCHI/Ie

BapHaIMOHHOIO psAna U

BAPUALIMOHHON KPUBOI»

Hacnencreennas

H3MEHUYHUBOCTbD. bubnnoreka

JlabopaTopHas pabota Ne 7. 05 LIOK

«AHanu3 Myranuii y ' https://m.edso0.ru

JpO30¢HITBI HA TOTOBBIX /863e8¢efe

MHKpOIIpenapaTax»
bubauoreka

I'eneTuka yeaoBeka HOK
https://m.edsoo.ru
/863e8d78

PesepBHbIit ypok.
O06o00611eHne o Teme
«HacnencTBeHHOCTD U
M3MEHYHUBOCTb OPraHU3MOBY



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

Bubnunoreka

3 | Cenexuus Kak HayKa u 1 LIOK
2 | mporecc https://m.edsoo.ru
/8639214
bubnunoreka
MeToabI ¥ HOCTHKEHUS
3 CENEeKIINM PACTEeHUN 1 1 HOK
3 I p https://m.edsoo.ru
FKHBOTHBIX /8639214
bubnunoreka
3 | buorexHonorus kKak oTpacib 1 IIOK
4 | Tpou3BOJCTBA https://m.edso0.ru
/86369336
OBIIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME



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

11 KJIACC

N KoJsnyecTBo 4yacoB
DJIeKTPOHHbIE
JlaTa P
I KonTpousb uudposbie
Tema ypoka Bceer IIpakTHyec H3YY€eH
/ HbIE o0pa3zoBaTeibH
0 KHe padoTbl | HA
I padoTbI ble pecypchl
bubnuoteka
OBOIIONUS U METOEI €6 1 HOK
N3y4YEeHUs https://m.edso0.ru
/863ea20e
bubnuoteka
Uctopus pazputus
. L[IOK
MpeACTaBICHUI 00 1
S BOIOLLII https://m.edso0.ru
1 /86369570
bubnuoreka
MuKposBOITIOIHUS 1 LIOK

https://m.edsoo.ru
/863e9cle



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

[Tomymsanmst kak
JJIEMEHTapHas €AMHULA

bubnunoreka
BHJA U DBOJIIOLIMH.
HOK
JlaboparopHas pabora Ne 1 0.5
«CDABHCHIE BILIOB 110 https://m.edsoo.ru
P s /86399c6
MOP(hOIOTHIECKOMY
KPUTEPUIO»
bubnunoreka
JIBrKyIIHE CHTIBI
LHOK
(anmemeHTapHbIe PAKTOPHI)
- https://m.edsoo.ru
H /8639da4
bubnnoreka
EcrecTBennslit 0TOOD 1 €10 IIOK
hopmbI https://m.edso0.ru
/863e9ed0
Pe3ynbTaThl 3BOJIONNN:
MIPUCIIOCOOJICHHOCTh
OpPraHU3MOB U
bubnuoreka
BHJI000pa30BaHuUe. OK
JlaboparopHas padota Ne 2 0.5 1
«OTcanme https://m.edsoo.ru
/863e9fde

IIPUCIIOCOOIEHHOCTH
opraHusma u e¢€
OTHOCHUTEIJILHOTO XapaKkTepa



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

Bubnunoreka

Hamnpasnenus u nyru LHOK
MaKpO3BOJIIOLHH https://m.edsoo.ru
/863e9cle
Heob6patumocTts sBOIIONINH
WcTopus xu3Hu Ha 3emie u
METO/IbI €€ U3y4YECHUS
bubnuoreka
['unoTte3pl mpoucxoxKACHUS HOK
KW3HU Ha 3emie https://m.edso0.ru
/863ea5a6
bubnuoreka
Pasputne xu3Hu Ha 3eMie LIOK
10 3paM U MepUoiaM https://m.edso0.ru
/863eatbbe
OcCHOBHBIE 3Tarbl FBOJIOLUN
PacTUTENBHOTO U JKUBOTHOTO
bubnuoreka
mupa. [Ipaktuyeckas padora OK
Ne 1 «M3yuenune 0.5 1
HCKOIAEMbIX OCTATKOB https://m.eds00.14
/863ea8hc

paCTeHI/Iﬁ H )KMBOTHBIX B
KOJIIICKIIMAX»



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

Bubnunoreka

CoBpemMeHHas cuctema LIOK

OpPraHM4eCcKOro Mupa https://m.edsoo.ru
/1863ea48e
bubmmoreka

DBOJIIOIMS YEJI0OBEKA LIOK

(a"TpOMIOTEHE3) https://m.edsoo.ru
/863eac2c
bubmmoreka

JiBuokymmue cuibl (hakTopsl) [IOK

aHTPOTIOreHe3a https://m.edso0.ru
/863ead44

OCHOBHEBIE CTaIUNA

3BOJIIOIUH YeJI0BEKa

YenoBeueckue pacel U LBIP(I;SQHOTeKa

ES;S::;HG ATITatiH https://m.edsoo.ru
/863eaea2

Pe3epBHbIit ypok.

O06o06meHue 1Mo TeMe

«Bo3HUKHOBEHHE U

pa3BUTHE )KU3HU Ha 3eMIie)»

DKOoJorus Kak HayKa

Cpenpl oOuTaHus u Eubmorexa
[HOK

9KOJIOTHYECKUE (aKTOPbI

https://m.edsoo.ru



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
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
https://m.edsoo.ru/863eafec

/863eafec

AbGunotnyeckue GpaKTopsl.

JlabopaTtopHas pabota Ne 3.

«Mopdonoruueckue
. bubnunoreka
0COOEHHOCTH PACTCHHM 13 oK
Pa3HbIX MECT OOUTAHUSD. 0.5 ]fit im.ed
s://m.edsoo.ru
JlabopaTtopHnas pabota Ne 4. D
/863eb10e
«BrusHUe cBETa HAa POCT U
paSBI/ITI/Ie ‘—IepeHKOB
KoJIeycay
bubnnoreka
buotnueckue dakTops HOK
https://m.edsoo.ru
/863eb348
OKOJIOTHYECKUE
XapaKTEPUCTHKHU
nonymsiiun. [Ipaktudeckast 05

pabota Ne 2 «IToncuér
IUIOTHOCTH MOMYJISALUN
Pa3HBIX BUJOB PACTCHUID)



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

Bubnunoreka

2 | CoobuiecTBa OpraHM3MOB — LIOK
5 OHOILIEHO03 https://m.edsoo.ru
/863eb46a
bubnunoreka
2 DKOJIOTHYECKUE CUCTEMBI LIOK
6 | (9KOCHCTEMBI) https://m.edsoo.ru
/863eb46a
OcCHOBHBIE TOKA3aTEIIH
bubnnoreka
HKOCUCTEMBI.
2 LHOK
DKOJIOTMYECKUE TUPaMUJIBIL.
7 CBOMCTBA SKOCHCTEM https://m.edsoo.ru
’ /863eb5fa
Cykueccust
2
3 [IpupoaHbIe SKOCUCTEMBI
2 | AHTpOTOreHHbIE
9 3KOCHUCTEMBI
bubnuoreka
buocdepa — rimodanpHas LHOK
3KOCHUCTEMA 3EMIIU https://m.edsoo.ru
/863ebb5e
bubnuoreka
3 | 3akoHOMEpPHOCTH [HOK
1 | cymecrBoBaHus 6rocheps https://m.edso0.ru

/863ebd16



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

3 | UYenoseuectBo B Omochepe

2 | 3emm 1
bubmmoreka
3 | CocymecTBOBaHHE TPUPOIBI 1 LHOK
3 | u uyenoBeuecTBa https://m.edso0.ru
/863ebale
PesepBHBIl ypOK.
3 | OO6oOmeHne TeMbI 1
4 | «CoobmecTBa
9KOJIOTHYECKHE CHCTEMBD»
OBIIEE KOJIMYECTBO 34 95

YACOB II10 ITPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






