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INOACHUTEJIBHAS 3AIIMCKA

[Ipn pa3paboTke nporpaMMbl MO OHOJOTMU TEOPETUYECKYIO OCHOBY JUIS
OIpeNeeHUs] MOAXOJ0B K (DOPMUPOBAHUIO COJAEPXKAHUSA Y4EOHOro IpeaMeTa
«buonorus» cocraBmwim: KoHuenryaiaeHele nonoxeHus DI'OC  COO o
B3aMMOOOYCIIOBIIGHHOCTH  IIeJiell, coAepXaHus, pe3yJbTaToB OOy4eHUS W
TpeOOBaHU K YPOBHIO MOJTOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENSAX U
OPUHIIMIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpPEIHEro
obmiero oOpaszoBanusi B Poccuiickoit ®enepamuu, a TakkKe TOJOXKEHHUS O
cnenuuke OMOJIOruu, €€ 3HaUeHUH B TTO3HAHUU >KMBOW MPUPOJBI U 0OeCTIeueHun
CYLIECTBOBAHUS ueJoBedeckoro obmiectBa. COracHO Ha3BaHHBIM IMOJIOKEHUSM,
OTpeziesIeHbl OCHOBHbBIE (DYHKIIMH MPOTrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorun Aa€T MpeAcTaBiIeHUE O Melsix, 00 oOien
CTpaTeruu OOy4YeHHs, BOCIHUTAHUS M Pa3BUTHUA OOYYAIOMIMXCA CpPEACTBAMHU
yueOHoro mpeamera «buomorusi», ornpeaenser o00s3aTeNbHOE MPEAMETHOE
COJIEp)KaHHE, €ro CTPYKTypy, pachpeleieHue M0 pasleinaMm H  TeMaM,
PEKOMEHYEMYIO TTOCIIEIOBATEIbHOCTh U3YYEHHUSI YUYEOHOro MaTepuaia ¢ yu4éToMm
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH OOpPa30oBaTEIbHOIO
rpoiiecca, BO3paCTHBIX OCOOEHHOCTEH 00 ydaronuxcsl.

B nporpamMe mo OuoiorMM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM Pe3yJIbTaTaMm
o0ydeHus B (HOPMUPOBAHWM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHLHOMN
JeSITeNIbHOCTH/Y4eOHBIX JCHCTBUN OOYYaIONIUXCS IO OCBOCHHMIO COJACpPXKAHUS
OMOJIOTMYECKOT0 00pa30BaAHMUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peain30BaH
NPUHIUI TPEEMCTBEHHOCTH B HM3yUYE€HUW OWOJOTHH, Onarojaps dYeMmy B HEl
IPOCMATPUBACTCS HAMPABIICHHOCTh HAa pPa3BUTHUE 3HAHUH, CBSI3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUS, EHHOCTHBIX
OpUEHTAIUMN JIMYHOCTH, SKOJOTHYECKOT0 MBILICHUS, MPEJCTaBICHUI O 3I0pOBOM
o0Opa3e XKW3HM U OEPEKHBIM OTHOIICHHUEM K OKPYKAIOIICH MPUPOIHOU cpere.
[ToaToMy Hapsiy ¢ U3ydeHHEM OOIEeOMOIOTMYECKUX TEOpPHUH, a TakKe 3HAHUU O
CTPOCHHUU >KUBBIX CUCTEM Pa3HOr0 PaHra U CYITHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B MporpaMMe Mo OMOJIOTUU YJEI€HO BHUMAHHE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUM B TTOBCEHEBHOM KU3HU JJI PEIICHUS TPUKIAIHBIX 33]a4, B
TOM 4YucCle: NPOQUIAKTUKY HACIEACTBEHHBIX 3a00J€BaHUN 4YEJOBEKA, MEIHMKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTHYECKHU
1enecoo0pa3Horo TMOBEAEHUST B OKPYXKAlOLed MPUPOAHOW cpede, aHamu3a
BJIIMSTHUSL XO3SIICTBEHHOM NIEATETLHOCTH YEJIOBEKa Ha COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX DKOCUCTEM. Y CWJICHHE BHUMAHUS K MIPUKJIATHON HAIIPABICHHOCTH
yueOHoro npeamera «buonorus» mpoauKTOBAaHO HEOOXOAMMOCTBIO OoOecredeHus



YCIIOBUM JIJIs1 PEIICHMs] OJTHOM U3 aKTyalIbHBIX 3a/1ay MIKOJILHOIO OMOJOTHYECKOTO
oOpa3oBaHus, KOTOpass MpeAnoiaraeT QopMupoBaHue y oOydarolmuxcs
CIIOCOOHOCTH  aJIaliTUPOBAThC K HM3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMs 3aHUMAET BaXKHOE
mecto. OHa obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS TMPEACTABICHHUN O
HAYYHON KapTHHE MHpPA, pacHIUpsieT W 0000IIaeT 3HaHUS O KUBOW MpHUpoje, e
OTJINYUTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHM3alld W DBOJIIOLMUHU, CO3AAET
yCIOBHSL  JJsi:  TIO3HAHHUA  3aKOHOB  JKMBOW  HPUPOIBL,  (POpMHpOBaHMS
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro ooOpasza
KU3HH, HKOJIOTMYECKOr0 MBIIUIEHUS, [IEHHOCTHOI'O OTHOLIEHUS K )KUBOU MPUPOAE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OMONIOTUSl UMEET TAKXKe JJIsl PEIICHHs] BOCIUTATENIbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  odmero  oOpa3oBaHUs,  COLUUAIM3ALUU
oOyuaromuxcs. M3ydenune O6uonoruud odecrneunBaeT ycioBUs Uisi (popMUpOBaHUS
MHTEUIEKTYaJbHbIX, KOMMYHUKAI[MOHHBIX W HMH(POPMALMOHHBIX HABHIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET WHTETpalli OMOJOTHYECKUX 3HAHUU C
IPEJCTABJIECHUSMHU U3 APYrUX Y4EOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKHU, XUMHUH
n reorpadun. Ha3BaHHbBIE MOJOKEHUS O MpEIHA3HAYCHHH Y4eOHOro mpenMera
«buonorus» cocraBUIM OCHOBY Ui ONpEIENIEHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAaHUIO €ro COJAEpXaHus, MPEACTABICHHOIO B MpOrpaMme 1o
Oouomorumu.

Ot6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UMUUNA KYyJIbTYpOCOOOPa3HOIro MOAXOAa, B COOTBETCTBUHU C
KOTOPBIM OOydJaromuecs HODKHBI OCBOUTH 3HAaHUS M YMEHHUS, 3HAYUMbIC IS
dbopMmupoBaHuss 0OIIEH KYJIbTYphl, OINPEICISAIONIME aJeKBAaTHOE IIOBEJCHUE
YeJIoBeKa B OKPYKAroIeld MPUPOJAHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HH M TPAKTHIECKOW AesTenbHOCTH. Ocoboe MeCTO B ITOM CHCTeME 3HAaHWU
3aHUMAIOT JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIY>KAT OCHOBOH Il POPMUPOBAHUS
IIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4HOM KapTMHE Mupa U
[EHHOCTHBIX  OpPUEHTAlMAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OHMOIOrMYecKoro oOpa3oBaHus.

CTpyKTypupOBaHHE COJEpkKaHUs Y4eOHOro Marepuajia B IPOrpaMme IIo
OMOJIOrMHM OCYHIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUM 00
OTIIMYUTENbHBIX OCOOEHHOCTSX KUBOM IMPHUPOJBI, O €€ YPOBHEBOW OpraHu3aluu U
ABOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOro npeamera «buomorus»
BBIJIEJIEHBI CIEAYIOIINE COAepKaTeabHble TUHUU: «buosorus kak Hayka. MeTobl
HAay4yHOTo mo3HaHus», «Knerka kak Ouosornyeckas cucreman, «OpraHusm Kak



Oouonoruyeckas cucreman, «CucreMa U MHOrooOpasue OpPraHuYecKOro MHpay,
«OBOJIOLHNS KUBOU MPUPOIBD», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTI.

Lens wn3yuenus yueOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE —
OBJIQJICHUE  OOYYAIOIUMHCS  3HAHUSIMH O  CTPYKTYpPHO-(DYHKIIMOHATHHOM
OpraHu3alliyl S>KUBBIX CHCTEM pPA3HOr0 paHra U NPUOOPETEHHE YMEHUM
UCIOJIb30BaTh 3TH 3HAHUS MJIsi TPAMOTHBIX JEHCTBUN B OTHOIICHUH OOBEKTOB
YKUBOM MIPUPOJIBI M PEUICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

JocTrxeHue 1enu u3ydeHus: yueoHoro mnpeamera «buosorus» Ha 0a30BOM
ypoBHE 00€CTIeYnBaETCS PEIICHUEM CIISYIONTUX 3a/1a4:

OCBOCHHE OOYYaIOIIMMUCS CHUCTEMBl 3HAHUW O OHMOJIOTHYECKUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUIaX, CIy>KallMX OCHOBOM
st GOpMUPOBAHUS TIPEICTABICHUN O ©CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJIax HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTO00Opa3Uu U OCOOECHHOCTSX MKUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHU3alNM, BBIIAIOUIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAaHUSAX B OMOJIOTUY;

dbopMupoBaHUE y OOYYAIOIIMUXCS IO3HABATEIbHBIX, WHTCIUICKTYyaJbHBIX W
TBOPUECKUX CIIOCOOHOCTEH B MpOlleCCe aHaIM3a JaHHBIX O MyTSX pa3BUTUA B
OMOJIOTUM HAYYHBIX B3IVIAJIOB, UJCH M MOAXOJOB K U3YYCHHIO JKUBBIX CHCTEM
Pa3HOTr0 YPOBHS OpraHU3allNY;

CTaHOBJICHHE Yy oOOydarmommxcs oOmeld KyJbTypbl, (QYHKIHOHATbHOU
IPaMOTHOCTHU, Pa3BUTHE YMEHUN OOBSICHSATH U OIICHUBATh SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOJIBI HA OCHOBAHUM 3HAHUM M OIbITA, MOJYYEHHBIX IpU
U3y4eHUU OUOJIOTHH;

dbopmupoBaHue y oOydYaromMxcsi YMEHHH WUIIOCTPUPOBATh 3HAUYEHUE
OMOJIOTUYECKUX 3HAHWUWA B TMPAKTUYECKON JCSITEIILHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUM U arpoOMOTEXHOJIOTUM;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTU TTO3HAHUS YEJIOBEKOM >KHBOU
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOTIOIEHUS STUYECKHUX
HOPM TP MPOBEACHUU OMOJOTHYECKUX UCCIEIOBAHU;

OCO3HAHHME IICHHOCTH OWOJOTMYECKUX 3HAHWUW [JIs1 TIOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, 411 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUM B MOBCEIHEBHOW KU3HU IS
OLICHKH TIOCJICJICTBUI CBOEH JEATETLHOCTHU 1O OTHOIIEHUIO K OKPYKAIOIIEH cpere,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE U COOJIOJICHHE MEp MNPOPUIAKTUKH
3a00JIEBaHMIA.

B cucreme cpennero o6miero oOpaszoBanusi «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSIIUM B
cocTaB MpeaMeTHOM 00s1acTu «EcTecTBEeHHO-HAYYHBIE TPEIMETHI.



Jnst u3ydyenus: Ouosnoruu Ha 6a30BOM YPOBHE CPEHEro 0011ero 00pa3oBaHUs
orBoauTcsi 68 yacoB: B 10 kiacce — 34 yvaca (1 gac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Heemo).



COJEP)KXAHUE OBYYEHMUAA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xkak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uiocopueil, ITUKOM, ICTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpMHUPOBAHUM COBPEMEHHOM HAyYHOM KapTUHBI MHpA.
Cucrema OMOIOTMYECKUX HAYK.

MeTobl O3HAHUS KUBOU MPUPOIBI (HAOIIOAEHNE, SKCIIEPUMEHT, OMTMCAHUE,
U3MepeHue, Kiaccuukaus, MOJCIUPOBAHNE, CTAaTUCTUYECKas 00padoTKa
JTAHHBIX).

JlemoHcTpanum:

IToprpetsr: Y. lapsun, I'. Mennens, H. K. Konbros, J{x. Yorcon u @. Kpuk.

TaOnuiet u cxembl: «MeTo/bl TO3HAHUS KUBON TPUPOIBDY.

JlaGopaTopHble U IpakTU4YecKHe padoThI:

[Ipaktuueckas pabora Ne 1. «lcmonp3oBaHue pazTUYHBIX METOJIOB MPH
M3y4CHUU OMOJIOTHIECKUX OOBHEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPTraHU3ALMSL.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. Orandue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJIAIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreolIeHOTUUECKHUI ), OnochepHbIil.

JlemoHcTpanum:

Tabmuupl 1 cxembl: «OCHOBHBIC MPU3HAKHU JKU3HW», «YPOBHU OpraHU3aINU
YKABOU IIPUPOJIBD».

O6opynoBanue: Mmojiens Mosekyisl JJHK.

Tema 3. XuMH4eCKHH COCTAB U CTPOCHHUE KJIETKH.

XUMHYECKUN COCTaB KJIETKU. XHWMHUYECKHUE DJIEMEHTBI: MaKpPOIJIEMEHTBHI,
MHUKpPO3JIEMEHTHL. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIUM BOABl W MHUHEpPAIbHBIX BelleCcTB B kieTke. llommepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmble 1 3aMEHUMBIE aMUHOKHUCIOTBL. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNIbl (TMEepBUYHAsl, BTOPUYHAs, TpPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
GbyHKIIMN OENKOB.



®epMeHThl — Ouonornueckue KaranuzaTopel. CrpoeHue (depmeHTa:
aKTUBHBIM 1EHTp, cyOcTpatHas cneunduyHoct. KodepmeHntsl. BuraMuHbL
OTnuuust pepMEHTOB OT HEOPTAHUUYECKUX KaTaJIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJOK03a, pubo3a U J1€30KCHUpHO03a),
nucaxapuibl  (caxaposa, JIAaKTO3a) U MOJucaxapuabl (Kpaxmal, TJIMKOTEH,
[eJUTI0N103a). bruonornueckue pyHKIMM yriaeBo10B.

Jlunuaer:  Tpurmuuepuabl, docPoaunuasl, crepouabl. [ uapoduibHO-
ruapodoOHble cBoMcTBa. buonormyeckne ¢yHkuuum sunuaoB. CpaBHEeHUE
YIJI€BOJIOB, OCJIKOB U JIMIHJIOB KaK HCTOYHUKOB YHEPTUH.

Hyxnennossie kucnorel: JIHK wu PHK. Hykneoruasr — MoOHOMEpHI
Hyk1enHOBbIX KucIoT. Ctpoenue u ¢pyaknuu JIHK. Ctpoenune u pynkuuu PHK.
Bunst PHK. AT®: ctpoenune u pyHKImH.

[uronorusa — Hayka o kierke. Kinerounas teopust — npumep B3auMOAECHCTBUS
uaer u pakToB B HAYYHOM MO3HAHUH. METO/IbI U3yUECHHS KIETKH.

Knerka kak 1enoctHas >kuBas cuctema. OOmme NpU3HAKH —KIIETOK:
3aMKHyTas HapyxHas memOpana, moiyiekyisl JIHK kak reHernmueckuil ammapar,
CUCTEMA CUHTE3a OelIKa.

Tunbl KJ€TOK: SyKapuOTHYecKas M mpokapuoTuueckas. OCOOEHHOCTH
CTpPOEHHUSl IPOKapuoTHUecKko kieTku. KierouHas creHka Oakrepuil. CTpoeHue
JYKapHUOTUYECKON KIETKM. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, MXWUBOTHOW U
IpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX
¢byukiuu. [Tnazmarnyueckas memOpana, e€ cBoiicTBa u pynkuuu. lluronnazma u eé
opranouzbl. OnHoMemOpanHbie opranouabl kietku: JIIC, ammapar ['ombmxu,
an30coMbl.  [10JTyaBTOHOMHBIE OpPraHOMAbl KIJIETKH: MHUTOXOHAPWH, IUIACTUIBL.
[TpoucxoxaeHnue MUTOXOHApUM W TiacTua. Buabl mactua. HememOpanHbie
OpPraHoOMIIbl KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUOIH, PECHUYKH,
KIyTuKy. QyHKIMY OPraHOMI0B KIETKU. BKitoueHus.

SAnpo — perynsTopHbii 1eHTp kieTkd. CTpoeHue siapa: sepHas 000JIouKa,
KapuoIuiazmMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCHOpT BEIIECTB B KIIETKE.

JleMoHCcTpanum:

IToptpersl: A. JleBenryk, P. I'yk, T. llIsann, M. IlIneiinen, P. Bupxos, [[x.
Yorcon, ®. Kpuk, M. Yuikunc, P. @panknun, K. M. bap.

[narpammsel:  «PacripeneneHue XMMHYECKHX JJIEMEHTOB B HEXHBOU
npupone», «Pacnpenenenne XuMHUYECKUX 3JIEMEHTOB B )KMBOW IIPUPOIE.

Tabmuuer u cxembl: «llepuonuueckas TabiMlia XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHre MoJeKyJIibl BoJbl», «bruocunTes Oenka», «CTpoeHue MOJIEKYIbI OeIKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciaotel. JJHK», «CTtpoeHne monekysbi



AT®», «CtpoeHne 3yKapHOTHUYECKOW KIIETKN», «CTPOCHHUE MKUBOTHOM KIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHME NPOKAPUOTUUYECKOU KIIETKNY,
«CTtpoeHue szipa KIETKN», «Y TIeBoaAbD, «JIunuasn.

OOopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBaHUE [UIsl IPOBEACHUS
HAOMIOJICHUM, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKPONPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora Ne 1. «M3ydeHue KaTadIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnass pabora No 2. «M3yueHuwe CTpOEHHUsI KJIETOK paCTECHUM,
KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpernapaTax U X
OIHCAHHE.

Tema 4. ’KusHenesATeJIbHOCTD KJICTKH.

OOmeH BemiecTB, WM MeTaboMU3M. AcCUMIITANNS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEpPreTuueckrii oOMeH) — JBE CTOPOHBI €JIMHOr0 Mpolecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB U JHEPIUHM B TOHUMAaHUU
MeTabonu3ma.

Tunsl oOMeHa BemiecTB: aBTOTpOo(dHBIN U rereporpodubiid. Pois dhepmenToB
B OOMEHE BEILIECTB U MPEBPAILICHUH SHEPTHH B KIIETKE.

®orocunTe3. CperoBass W TeMHOBasg ¢a3bl (oTocuHTe3a. Peakuuu
dbotocunTesa. IPppekTuBHOCTL PoTOoCcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl )KU3HU
Ha 3emie. BiausHue ycioBuit cpeapl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIMICHUS €ro
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIoIue OakTepru. 3HaYEHUE XEMOCUHTE3a IS
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B kJeTke. PaciiernieHue BellecTB, BbIACIEHUE U
AKKyMYJMPOBAaHUE DHEPrUM B KJIETKE. OTambl DJHEPreTUYEeCKOoro OOMeEHa.
I'mukomus. bpoxxenne u ero Buabl. KucimopogHoe OKHCIEHME, WM KJIETOYHOE
JIbIXaHHE. OkucIuTeNnbHOE dbochopunpoBaHue. D¢ (dHEeKTUBHOCTD
HHEPreTUYECKOro OOMeHa.

Peakniun MarpuuyHoro cuHrte3a. [‘enernueckas wuHbopmarus u JIHK.
Peamuzanus reHernueckoil mHdopManuu B KieTke. ['eHeTHdyeckuil KOA U €ro
cBoiicTBa. Tpanckpunuua — MarpuuHblii cuate3 PHK. Tpancnsiuus — OuocunTes
Oenka. Otanbl TpaHchsuuu. KoaupoBanue amuHOKUCHIOT. Ponb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie Gopmbl xku3au — Bupycel. Ucropus otkpsitus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTH CTpPOEHUS W JKU3HEHHOrO IIMKJa BHUPYCOB.
bakrepuodaru. bone3snu pacTteHuii, KUBOTHBIX U YEJIOBEKAa, BbI3bIBACMBIC
Bupycamu. Bupyc ummyHnonedunmra yenoBeka (BUY) — BozOyaurens CIIM/]a.



OOpatHas ~ TpaHCKpuIlMs, peBepraza W uHTerpaza.  [Ipodunakruka
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUM.

JlemoHcTpanum:

[Toprpetsl: H. K. Konsuos, 1. Y. BanoBckuii, K. A. TuMupsses.

Tabmuubl u cxembl: «Tumbl nutanus», «Merabomuszmy», «MUTOXOHIPUSY,
«HepreTudeckuii oomen», «Xioporacty, «®orocunres», «Crpoenue JHK»,
«Ctpoenue u QPyHKIITMOHUpPOBaHUE reHay, «Cunre3 0enka», «['eHeTuuecKuit Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbI 1ukia Bupyca CIIN/a,
Oakrepuodaray, «Permmukanus JJTHK».

O6opynoBanue: moaenu-anmmkanuu «Yasoenue JIHK u TpaHCKpumnusy,
«buocunres 6enka», «CTpoeHue KIeTKu», Mojiesb cTpykTypbl JTHK.

Tema S. PasMHOKeHNe M HHIUBUAYAJIBbHOE Pa3BUTHE OPraHU3MOB.

KrnerouHblii UK, WM SKU3HEHHBIM LUKI KieTku. WuTepdaza u MuUTO3.
[Iponeccrl, mporekawomue B uHTepdaze. Permkamus — peakuuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM HaOOp — KapHOTHIL.
JluniouaHBIA W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIBI.
[lurosornueckue OCHOBBI PA3MHOXEHHS W  WHAWBUIYAIBHOTO  pPa3BUTUSA
OpPraHu3MOB.

[enenue knerkm — muto3. Cragum murosa. [Iponeccel, mpoucxoasmme Ha
Pa3HbBIX CTAAUAX MUTO3a. BUOIOrnYecKuil CMBICT MHUTO3A.

[IporpammupyemMas ruGenb KIETKH — anomnTo3.

®opmMbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrojioe U nosioBoe. Bunpl Oecnonoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHME OJHO- W MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHUPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE JIJIS1 CEJICKLINH.

[TonoBoe pa3sMHOXKEHHUE, €ro OTINYHUS OT OECIONOrO.

Meiio3z. Cranuun meiio3a. IIpoiieccel, mpouCXOoAsIIME Ha CTaAMsIX Meno3a.
IloBenenne xpomocom B Menose. KpoccuHrosep. buosmormdecknii cMbICa U
3HAYEHUE MEeno3a.

['amerorenes — mpoiuecc 00pa3OBaHUsI TMOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBblie kene3bl: CEMEHHUKU W SMYHUKUA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaTo30MM, SIMIEKIETKa) — CHEepPMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpOEHHS SUIEKIETOK M crepMaTo30ouoB. OIIOA0TBOPEHHE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Ppa3BUTHE
(omOpuorenes). Jrarbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHue, TacTpyiisiuus, opraHoreHes. IloctamOpuonanbHOe pa3BuTHE. TuUIbI
NOCTAMOPHUOHANILHOTO PAa3BUTHUA: MpsAMOE, HempsMoe (JIMYMHOYHOE). BriusiHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBHI3bIBATH BPOKIEHHBIC
YPOACTBA.

Poct m pasutne pacteHuid. OHTOT€HE3 LBETKOBOIO PACTECHHS: CTPOEHUE
CEMEHH, CTAIUU PA3BUTHUS.

JlemoHcTpanum:

Tabmuer 1 cxembl: «DOpMBI pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOAOTBOPEHUE Y LIBETKOBBIX pacTeHHi», «BereraTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kierku Oaktepuit», «CTpOeHUE TMOJOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwuto3y,
«Menoszy», «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIIEKOIUTAOIIUX U
4yenoBeKka», «OCHOBHBIE CTaJIUA OHTOTCHE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKPOIIpENapaThbl «CriepmMaTo30uibl
MJIEKOITUTAOIIETO», «SIHLEKIeTKa MIeKonuTaronero», «Kapuoknues B KieTkax
KOpElIKa JyKa», MarHuTHas MoJieNib-anmuiuKanus «Jlenenue KIeTku», Mojelb
JIHK, monens MmeTada3HONM XpOMOCOMBI.

JlaGopaTopHble M IpakTU4YecKne padoThI:

JlabGoparopnass pabora Ne 3. «HaOmiomenwe MuTOo3a B KIETKAaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGoparopnasi pabora Ne 4. «M3ydeHue CTpoOeHHUsI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjienCTBEHHOCTb U M3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHetuky. Mictopus pasButus reHeTUKU. Ponb nuronorun
U OMOPUOJIOTMH B CTAHOBJICHUW TEHETHKU. BKIIam pPOCCHUUCKMX U 3apyOesKHBIX
yu4€HBIX B pa3BUTHE TEHETUKU. MeTroasl TeHEeTUKH (TUOPUI0IOTHYECKUH,
UTOI€HETUYECKUI, MOJEKYISIpHO-TeHETUUEeCKUi1). (OCHOBHBIE T'€HETHYECKHUE
NoHATHUS. ['eHeTHuecKasi CHMBOJIMKA, UCIIOb3yeMast B CXeMax CKpElTUBaHUMH.

3aKOHOMEpPHOCTH HACJIEJIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MoHorubpuHoe CKpenuBaHue. 3akoH eIuHOooOpasus THOPUIOB TIEPBOTO
nokoneHus. IlpaBuno AoMUHUpOBaHWA. 3aKOH pacCUICIJIEHUS IPU3HAKOB.
I'unore3a ynctoThl ramet. [loaHOE U HEMOMHOE TOMUHUPOBAHUE.

JurnbpugHoe  ckpeliMBaHue. 3aKOH  HE3aBHUCHUMOIO  HAacCJEIOBaHMS
MpU3HAKoB.  [luToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
AHanuzupyoniee ckpemuBanue. Mcnonb30BaHuEe aHATM3UPYIONIETO CKPEIUBaHUs
JUTSL OTIpeIeTICHUsI TeHOTHUIIa OCOOU.

CuemnienHoe  HacienoBaHue npu3zHakoB. PaGora T. Moprana 1o
CUEIJIECHHOMY HacJEeIO0BaHUIO T€HOB. HapyllleHne clierieHus TEHOB B pe3yJIbTare
KPOCCHUHTOBEpA.

XpomMocoMHasi TEOPUST HACTEICTBEHHOCTH. | 'eHeTHUeCKUE KapThl.



I'eneTtnka mona. XpoOMOCOMHOE OIpENEICHUE Moja. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['omoramernsle M rereporameTrHbie opraHu3Mbl. Hacinenosanue
MIPU3HAKOB, CLHEIUICHHBIX C IIOJIOM.

N3meHunBOoCTh. BUABI N3MEHUMBOCTU: HEHACIIEACTBEHHAS U HACIIEICTBCHHAS.
Ponp  cpenpl B HEHAcneACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MoAU(UKAITMOHHON M3MEHUYMBOCTH. BapuarimoHHBIN psa 1 BapralliOHHAas KpUBasl.
Hopma peakunu npusnaka. KonmyecTBeHHbIE M KAYECTBEHHBIE MPU3HAKU U UX
HOpMa peakiuu. CBolCcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHasi, wiM TEHOTHUIIMYECKas, W3MEHUYMBOCTh. KoMOwHaTuBHAs
U3MEHUMBOCTh. Meio3 W TMOoNoBOM mpolecc — OCHOBAa KOMOWHATUBHOM
U3MEHUYMBOCTU. MyTanroHHass n3MeHYnBOCTh. Kitaccudukarus Myraiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuuuHbI MyTanuil. Mytarensble (hakTophbl.
3aKOH rOMOJIOTHYECKHUX PSIAOB B HaciaeACTBeHHOU n3MeHunBocty H. . BaBunosa.

BresanepHas HaclIeICTBEHHOCTh U U3MEHYHUBOCT.

I'enetuka yenoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOAbI T€HETHKH
YeJIOBEKA: TCHEAIOTMUCCKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUICCKUH,
MOJIEKYJISIPHO-TEHETUYECKUH. CoBpeMeHHOE ONpeIEeIICHUE TE€HOTHUIA!
IIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHME, B TOM YHUCIIE C ITOMOILBIO
[II1P-anamu3a. HacmencTtBenHple 3a00je¢BaHMS dYeElOBEKAa: TCHHBIC OOJIC3HH,
00JIE3HH C HACJIEJCTBEHHOM MPENpacloOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue W TreHepaTuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(PHUIAKTUKN U JICUEHUS T€HETUYECKUX
Oomne3neil. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEAUITMHCKOMN
TE€HETUKHU B NMPEAOTBPAIICHUH U JICUEHUU T€HETUUECKUX 3a00JI€BaHHI YeTOBEKa.

JlemoHcTpanum:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Uerepuxos, H. B.
Tumodeen-Peconckuii, H. Y. BaBuiios.

Tabmumer  w cxempl:  «MOHOTHMOpUIHOE ~ CKpENIMBAaHUE U €0
LHUTOI€HETUYECKAS] OCHOBA», «3aKOH pAaCILICNJIEHUs U €ro IUTOre€HETHYECKas
OCHOBa», «3aKOH 4YHCTOTBI  ramer», «JlurubpumHoe  CKpeniuBaHUE,
«llutonornyeckue - OCHOBBI ~ JUTHOPUAHOTO  CKpEIIMBaHUs»,  «Meio3y,
«B3aumonencTere aJuIeNbHBIX TEHOBY», «l'eHeTnueckme KapTel pacTeHUH,
KUBOTHBIX U YeJIOBEeKa», «l'eHeThka mojia», «3aKOHOMEPHOCTH HAaCJEeIOBaHMS,
CUEIJIEHHOTO0 ¢ TmojioM», «KapuoTurbl 4YenoBeKa U KUBOTHBIX», «Buubl
M3MEHYUBOCTHY, «MoaudukamonHas W3MEHYUBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymi KpoBu», «MyTallMOHHAs U3MEHYUBOCThY.

O6opynoBaHue: MOJEIU-aNTIUKauu  «MOHOTHOPUAHOE CKpPEIIUBAHUE,
«Henonnoe nomuHupoBanue», «JurnbOpunHoe ckpemmBanuey, «llepekpéct



XpOMOCOM», MHUKpPOCKON W MuKpompenapar «/lpozoduna» (HOpMma, MyTanuu
(opMBI KPBLIIBEB U OKPACKHU Tela), repOapuil «I'opox moceBHOW.

JlabopaTopHble U MPpaAKTHYeCKUe PA0OThI:

JlabopatopHast pa6ora Ne 5. «l3yueHue pe3ysibTaToB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHMS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopnas pabora Ne 6. «3ydueHue MoaudUKaIlMOHHON W3MEHUMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOT'O PAJIa U BApUALIMOHHON KPUBOW.

JlaGoparopnas pa6ora Ne 7. «AHanmu3 myTtauuil y apo30puiabl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckas padbora No 2. «CocraBjieHHMEe UM aHAIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OHOTEXHOJIOT MH.

Cenekiusi Kak HayKa W IpOLECC. 3apOKICHUE CEJEKIIMU U JTOMECTUKAIU.
Yuyenne H. W. BaBuioBa o0 ueHTpax MNPOUCXOXKIECHUS M MHOrooOpasus
KYJIbTYPHBIX pacTeHHil. LIEHTpbl MPOUCXOXKIECHHUS JOMAIIHUX KUBOTHBIX. CopT,
IIOpOJa, IITAMM.

CoBpeMeHHBbIE METO/IbI CeJIeKIIMU. MaccoBbIi U UHIUBUIYAIbHBIN OTOODPHI B
CEJICKIIUM PAaCTeHH M KUBOTHBIX. OnEeHKa 3KcTepbepa. bBIM3KopoacTBEHHOE
CKpeluBaHue — UHOpuAWHT. Yucras nuHus. CKpenMBaHWE YMCTBIX JIMHUH.
I'ereposuc, wniu rubpuaHas cuia. HeponcTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otpanénnas rtuOpuauzauus W e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
IIOJIYYEHUE TOJUILIOUAOB. JIOCTHMKEHHsS CENEKIMU paCTEHHUM, >XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHonoruss Kak OTpaciib NMPOM3BOJACTBA. ['€HHAas WHXKEHEpUs. OTambl
co3manusi pekomOunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
uHXeHepusa. Kiierounble KyabTypbl. MUKpPOKIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojoruueckue U dtudeckue  mpobdremsl. MO —  reHeTuuecku
MOJU(ULIPOBAHHBIE OPraHU3MBI.
JemoncTpanuu:

IToptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBanos.

Tabmumer w1 cxembl: kKapTa «lleHTpBI TPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoasl JoOMalIHUX KMBOTHBIX», «CopTa KYJbTYpPHBIX
pactenuit», «Otnanénnas rudpuauzanus», «Padotel akanemuka M. @. liBanoBay,
«Ilomummonaus», «OOBEKTHI OHOTEXHOJNIOTHN», «KileTouHble KyJIbTypbl |
KJIOHUPOBaHue», «KKOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOA0B M KOPHEIJIOI0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03sICTBEHHBIC PACTCHHS .



JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

Okckypcuss «OCHOBHBIE METOIBl M JOCTHKEHHUS CEJIEKIMU PACTECHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOHCHBITATEIbHBIA  Y4aCTOK, B TEIJIMYHOE XO35AUCTBO, JabOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. IBosmrouoHHast OMOIOTUsI.

[Ipennochlyiku BO3HUKHOBEHUSI JBOJIOIMOHHONM TEOpPUH. IBOJIIOLHUOHHAS
Teopust U €€ MecTo B Ouojoruu. BiusHue >BOMIONMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTUH U JAPYTUX HAYK.

CBuzerenscTBa 3BOMOLMHU. [lameoHTONOrMYecKue: MOCIEA0BATEIBHOCTD
MOSIBJIGHUS BUJOB B MAJICOHTOJIOTMYECKON JIETONMHCH, NEPEeXOaHbIe (OPMBIL.
buoreorpaduueckue: cxoacTBo U paznuuue ¢hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpPHONOTUYECKHE: CXOJICTBA M DPA3IUYUsl 3MOPUOHOB Pa3HBIX BHJIOB
MO03BOHOYHBIX. (CpaBHUTEIIPHO-AaHATOMHYECKHE: TOMOJOTMYHBIE, AHAJOTUYHBIE,
pYIUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOIEKYJIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHMX NyTEeH y BCeX
OpPraHU3MOB.

OpomononHass Tteopusa Y. JlapBuna. Ilpennoceuiky  BO3HMKHOBEHUS
napBUHU3MA. J[BWKYIIME CUJIBI HIBOMIONMHM BHAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOKEHUE MPU OTPAaHUYEHHOCTU PECYpCOB, HEONMpeaeNEHHAas N3MEHUYUBOCTD,
0opb0a 3a CyIIeCTBOBAHKE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boioruu (CTI) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBostonus. [lomynsaius Kkak efuHKIA BUAA U SBOJIOIUH.

JBwxkyiue cuibl ((hakTopbl) SBOIIOIMK BUJIOB B MpUPOAE. MyTallMOHHBIHN
npouecc U KOMOWHATHMBHAs W3MEHYHMBOCTH. llomynsiiimoHHbIe BOJHBI U Jperd
reHoB. M30J1ust 1 MUTpanusl.

EctectBennbii 0oT00p — HampaBngomuid (aktop sBogouud. DopMbl
€CTECTBEHHOr0 0TOOpA.

[IprcnocoOIEHHOCT, OpPraHu3MOB Kak pe3ylbTar »Bosronuu. [lpumepsl
pUCTIOCOONIEHUN Y OpraHu3MoB. ApoMOp(O3bl U UIUOATANTALINH.

Bun wu BupmooOpasoBanue. Kputepunm Bujma. OcHOBHbIE — (OpPMBI
BUJ1000pa30BaHUs: Teorpapuyeckoe, SKOJIOTHIECKOE.

MakposBomtonusi. DPopMbl  HBOMIONUM:  (UiIeTHYECKas, TUBEPreHTHas,
KOHBEpIeHTHasl, mapajuiesibHas. HeoOpaTuMOCTh 3BOIOIUY.

[IponcxoxaeHne OT Hecneuuaau3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTUBHAS paguanus.

JdeMoHCcTpanuu:



[Hoptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabmuue! 1 cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiie», «3apoJIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTtepukcy», «Dopmel  O6OppOBI 32
CyluecTBOBaHUE», «EcTecTBeHHBIN 0TOOP», «MHOroo0pasue COpTOB pacTeHHUII»,
«MHoroobpazue  mopoa  KHUBOTHBIXY, «Ionmynsunmy, «MyrtanuoHHas
U3MEHUHUBOCTHY», «ApomMopdo3bl», «Hamoamanrtamun», «OOmas aereHepanus,
«/IBmwxkymue cunbl 3Bomouun», «Kapra-cxema wapupyra mnyremectBus Y.
HNapsuna», «boprba 3a cymectBoBanue», «IIprucmocoOIeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BU1000pazoBaHue, « IKOJIOTHIECKOE BUA000PaA30BAHUEY.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH,
Ha0Op IUIONOB M CeMsH, KouteKnus «[Ipumepbl 3almMTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MoJieJb «OCHOBHbIE HANpPABJICHUS SBOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHre roJJOBHOTO MO3ra MMO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, KoJulekius «DopMbl COXpaHHOCTU
HCKOMAaeMbIX JKMBOTHBIX U pacTeHWil», wmonaenb ammukauus «llepekpéct
XpOMOCOM», BIaxHble mnpenapatel «Pa3Butne HacekoMoro», «Pa3Burtue
JSTYIIKWAY», MUKporpenapar «Jpozoduna» (Hopma, myranuu (HOpMbl KPbUILEB U
OKpPACKH Telna).

JlaGopaTopHble M IpakTU4ecKne padoThbI:

Jlaboparopnast padora Ne 1. «CpaBHeHue BUIOB 1O MOPGOIOTUUECKOMY
KPUTEPHUION.

JlaGoparopHas padora Ne 2. «OmnucaHue MPUCIIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HHU HA 3eM.ie.

JloHayuHble NOpeaCcTaBICHUS O 3apOXKICHUM >KU3HU. HayuHble TUIIOTE3BI
BO3HUKHOBEHHUSI JKM3HM Ha 3emJye: a0uoreHe3 W TaHCHepMus. XHUMHYECKas
ABONIOLMSA. AOHMOTEHHBI CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIIBHOE MTOATBEPKICHUE XMMHUUECKOM 3BoMoMu. HauanbHbie STansl
ouonornueckoil s3pomonuu. ['unoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HHMKHOBEHHE NPOTOKJIETKU. llepBble KIETKM M HMX 3BOJIIOIUS.
DopMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTraHU3MOB.

PazButue xxu3Hu Ha 3emie mo spam U nepuopam. Karapxei. Apxelickas u
npotepo3oiickasi 9pel. llameo3oiickas spa u €€ mnepuoabl: KEeMOPHICKUH,
OpPIAOBUKCKHM, CHUTYypPUHCKUH, IEBOHCKUIM, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me30301cKast 3pa U €€ NMepUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mnepuoiabl: MaJEOr€HOBBIM, HEOTCHOBBIM,
AHTPONOT€HOBBI.



XapakTepuCTHKa KJIMMaTa U TEOJIOTMYECKUX MpoueccoB. OCHOBHBIE 3TaIlbI
ABOJIIOIIMU PACTUTEILHOTO M SKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUN U
*KUBOTHBIX. [losiBlIeHUE, pacBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYECKOro Mupa Kak oOTpaxkeHue -HBoJonuu. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

DBOJTIOLMS YeNIOBEKa. AHTPOMNOJIOTUS Kak HayKa. Pa3BuTue npencraBieHui o
INPOUCXOXKIACHUU 4YeloBeKa. Meroabl H3ydeHHsi aHTpororeHe3a. (CXoacTtsa u
pasznuyus YeloBeKa U KUBOTHBIX. CHCTEeMaTHYECKOE MTOJIOKEHHUE YEIOBEKa.

JBmxyime CHJIbI (axTopsl) AHTPONOT€HE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBbI 0TOOp. OOLECTBEHHbI 00pa3  KU3HH,
U3rOTOBJICHUE OPYAUN TPY/a, MBIILJIEHUE, PEYb.

OCHOBHBIE CTAaJIUU U BETBU HBOJIOIIMHU YEJIOBEKA: aBCTPAIONUTEKU, UeloBek
ymenbi, YenoBek npaMoxoasimud, YelmoBeK HeaHAEPTaIbCKUK, YenoBek
pa3ymHbIif. Haxomkm WMCKOMaeMbIX OCTATKOB, BpEMs CYIIIECTBOBAHHS, 00JacTh
pacnpocTpaHeHusi, 00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPYIHUSL.

Yenoseueckne  packl. OCHOBHBIE  OONBIIKME  pachl:  €BPOICOMIHAS
(eBpaszuiickasi),  HErpo-aBCTpajoujHasi  (3KBaTOpUaibHasi),  MOHTOJOWJIHAS
(a3maTcko-amMepuKkaHckas).  YepTbl  MPHUCHOCOOJIEHHOCTH  TpeACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHMS. EMMHCTBO 4YEIOBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. 1. Onapun, C. Muinep, I'. FOpu, Y.
JlapBuH.

Tabmmupl U cxeMmbl: «BosnukHoBeHne COJIHEYUHOH cucTEMBI», «Pa3BuThe
opranuueckoro Mwupa», «PactutenbHas kietka», <«OKuUBOTHas  KJETKay,
«IIpokapuornueckas kieTka», «COBpeMEHHasi CHUCTeMa OpPraHu4YecKOro MHUpay,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUS YEJIOBEKA U UEIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJioBeKay, «JlpeBHeuune moam», «peBHue monm», «llepsbie
COBpPEMEHHBIE JTIOJIN», «HeT0BeUeCKHe pach».

O6opynoBaHue: mynsiku  «[Ipoucxoxknenue — yenoBeka»  (OKOCTBI
aBCTPAJIONNUTEKA, MUTEKAHTPOMNa, HeaHAEepTasiblla, KPOMAHBOHIIA), CICMKU WIH
M300paKEHUS KaMEHHBIX OpPYAHWH TEPBOOBITHOTO 4YelIOBEeKa (KaMHU-YOIIIEPHI,
pyOuna, ckpeOia), TeoXpoHoJoruueckas Ttabmuna, kouiekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX JKMBOTHBIX U PACTECHUI».

JlaGopaTopHble M pakTU4ecKne padoThbI:

[IpakTnueckas padora Ne 1. «M3ydyeHre MCKOMAaEMbIX OCTaTKOB PACTEHHU U
YKUBOTHBIX B KOJUICKIIHSIX.



DKCKypceusi «IBOMIONUS OPraHMYECKOro Mupa Ha 3emJje» (B eCTECTBEHHO-
HaY4HBIM WJIH KPaeBEIUECKHUI My3€ll).

Tema 3. OprannzMsbl 4 OKpYy Karolasi cpeaa.

DKoJIorus Kak Hayka. 3aa4uu ¥ paszenbl 3KOJIOTUHA. MeTobl SKOJIOTHYECKUX
UCCIIEIOBAaHUN. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAs, Ha3€MHO-BO3JYyILIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHASI.

Oxonorudeckue (akropel. Kiaccudukamuss sKoioruyeckux (paxkTopos:
abuoTnyeckue, OMOTHYECKHME M AaHTPOINOreHHble. JlefcTBUE HSKOIOTMYECKUX
(bakTOpOB HAa OPTraHU3MBI.

Abuotnyeckue (akTOphl: CBET, TEMIIEPATYPA, BIAKHOCTh. DOTONEPUOTUZM.
[IpucnocoGnenns  OpraHM3MOB K  JIEHCTBUIO  aOMOTHYECKMX  (DaKTOpPOB.
buonornueckue puTMBI.

bunornueckue (dakTopsI. Bunrsr OMOTHYECKUX B3aUMOJEHUCTBUIL:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOUO03 U ero (opmsl. [lapasutusm, koomnepaius,
MyTyajau3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M,
HelTpamu3M. 3HaueHue OWOTHUECKUX B3aWMOJACUCTBUN Ui CYIIECTBOBAHUS
OpPraHu3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU Tomyiasuuu. OCHOBHBIE MOKa3aTeld
HOIYJSIUU: YHCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpauus. JmHaMuka 4yucIeHHOCTH MONYJISIUUU U €€ PEeryJIsLus.

JemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynwe, 3. ['exkens.

Tabmuuer u cxembl: kapta «lIpuponsbsie 30HBI 3emin», «Cpenbl oOMTaHUA
opranu3sMoBy», «@Poronepuoausm», «llomymsuny, «3aKOHOMEPHOCTH pocTa
YUCJICHHOCTH NOMYJISIUU UHDY30pun-Tyhpenbku», «lluiensie nenm».

JlaGopaTopHble M IpakTU4YecKne padoThbl:

Jlabopatopnas padota Ne 3. «Mopdonornueckrne 0COOEHHOCTH PACTCHUN U3
pa3HbIX MECT OOUTAHUS.

JlaGopartopHas pabora Ne 4. «BnusiHre cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Ipaktnueckas padora Ne 2. «Ilogcu€r mioTHOCTH MOMYISIIUI Pa3HbIX BUIOB
pacTeHUN».

Tema 4. CooOuiecTBa M 3KOJIOrHYECKHE CHCTEMBI.

CooOuiecTBO OpraHu3mMoB — OuoneHo3. CTpykTypbl OMOIIEHO3a: BHA0OBasd,
IPOCTpAaHCTBEHHas, Tpoduyeckas (nuuieBas). Buaeli-momunantsl. CBsizu B
OHoIeHO3E.

DKoJIorM4ecKkue CcucteMbl (dkocucTembl). [lonstue 00 »dKocucremMe u
ouoreorneHoze. DOyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOJYLIEHTHI,



KOHCYMEHTBI, penylleHThl. KpyroBopoT BelecTB U MOTOK SHEPTUH B HKOCUCTEME.
Tpopuueckue (TuIIEBbIE) YpOBHU dSKocucTeMbl. [lumieBble 1Lemu U CETH.
OcCHOBHBIE TOKa3aTeaM HKOCUCTEMBI: OHOMacca, MPOAYKLHS. IKOJOTUYECKUE
OUpaMUJbl:  MPOAYKLUMH, YHMCICHHOCTH, OuomMaccel. (CBOICTBa 3KOCHUCTEM:
YCTOMYUBOCTb, CAMOpPEryJisilius, pazsutue. CyKIeccus.

[IpupoaHbIe 3KOCUCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHUCTEMA XBOWHOIO
WM HIMPOKOJIUCTBEHHOIO JIeca.

AHTpOIIOr€HHbIE ~ YKOCHUCTEMBIL.  ATpO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonorudeckoe u X03HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpaszue kak (akTop ycTOMYMBOCTH »HKocucTteM. CoxpaHeHue
OMOJIOTHYECKOTO pazHOOOpa3us Ha 3eMIle.

Yuenue B. . Bepranckoro o 6uocdepe. ['panuipl, coctaB U CTPyKTypa
ouochepnl. Kupoe BemectBoO M ero (ynkiuu. OcoOeHHOCTH Ouocdepbl Kak
rno0anbHOM SKOCUCTeMBl. [[nHamMuueckoe paBHOBecue M oOpaTHas CBsSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB ' OMOr€OXMMHUYECKHE IUKIIbI JIEMEHTOB (Yrieposa,
a30Ta). 30HATLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiunn. AHTPONIOT€HHbIE U3MEHEHUs B buocdepe.
I'moGanbHbIE YKOTOTHYECKUE TPOOIIEMBI.

CocyiecTBoBaHue IPUPOABI " YeJI0BEUECTBA. Coxpanenue
Onopa3zHooOpa3usi Kak OCHOBa YCTOMYMBOCTH Onocdepsl. OCHOBA palliOHAIBHOTO
yIpaBJi€HUs] MPUPOJHBIMH pecypcaMH U UX HUCHoJb30BaHUe. JlocTukeHus
OMOJIOrUU U OXpaHa IPUPOIBL.

JlemoHcTpanum:

[Toprpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuipr u cxembl: «llumessie nenu», «bUOLIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnsie cooOuiectBay, «llenmn nutanus», «IKoJOrHUECKas MNHPAMUAAY,
«buocdepa u yenosek», «IKocucTEMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCHUCTEMA
XBOMHOro Jjeca», «buoleHo3 Bogoéma», «ArponeHos», «lIpumepHbie
AQHTPOIIOTEHHBIE  BO3JIEWUCTBUSA HAa  IPUPOAY», «BaxHeWlmime HUCTOYHUKH
3arpsi3HEHUs BO3JlyXa M I'PYHTOBBIX BOn», «[louBa — BakHeilIias cocTaBistonias
o6uocdepnry», «Paktopsl Aerpananuu mousy, «[lapHukoBeiit apdexT», «DPakTophl
palMOaKTUBHOTO 3arpsi3HeHUs Ouocdeprr», «OOmas crpykrypa Ouochepsi»,
«Pacripoctpanenune xu3Hu B Ouochepe», «O30HOBBIM 53KpaH Ouocdepsl,
«KpyroBopor yriepona B 6uocdepe», «KpyroBopor azora B IpUpoIe».

ObopynoBanue: Mojaenb-anuMKanus «TunuyHele OMOLEHO3b», TepOapuii
«PacturenbHble cooliecTBa», Koekuuu «buouenos», «Bpeaurenn BaxxHeHmx
CENTbCKOXO3AMCTBEHHBIX ~ KYNbTYp», TepOapul M KOJJIEKIWW pPaCTeHHH u
KUBOTHBIX, MPUHAJUIEKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIIaM OJHOTO BHJA,



Kpacnass xnura Poccuiickoit ®denepaiuu, HU300paKEHUS] OXpaHIEMBIX BHUJIOB
pacTeHHI U )KUBOTHBIX.



IUDTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHMA I[IPOTPAMMLBI 11O
BMOJIOTNN HA  BA30BOM  YPOBHE  CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmMBalOTCAd TpPeOOBaHUSA K pe3yJibTaTaM
OCBOCHHUs  OOYyYalOIMMHUCSA TIporpaMM  CpeIHero olmiero  o0pa3oBaHUS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUA Npeamera «bromorus»
BBIJICJIEHBI CJEIYIOIINE COCTABJISIOLINE: OCO3HAHUE OOYYaroIIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOOIIPENEIECHNI0, HAJIMYUE MOTHBalMM K oOydeHHto  Ouosorum,
LICJICHAIIPABJICHHOE pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOY4YaOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH IIEHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
OMoNornyeckoro o0pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTO IPaBOCO3HAHMS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHS IpeaMera «buosorus» JOCTUTaroTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COIMOKYJIbTYPHBIMU, HCTOPUUECKUMU U JYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOLIECTBE NMpaBUIaAMH M HOpMaMmH
NOBEJEHUSI U CIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHUS, CaMOBOCHUTAHMS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBO)XEHUS K 3aKOHY W IPABONOPSAIKY, YEJIOBEKY TPyAa U CTaplIeMy IOKOJIEHMIO,
B3aMMHOI0 YB@)XKCHUs, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauLMsIM MHOTOHaUMOHalnbHOTrO Haponxa Poccuiickont ®denepauuu, npupone u
OKPYKaroIlen cpee.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydeOHoro mpeamera «buomorus»
JOJKHBI OTPaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
Cc()OPMUPOBAHHOW BHYTPEHHEH MMO3UIUEN JMYHOCTH, CUCTEMOM LIEHHOCTHBIX
OpUEHTAlMi, T[O3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOILECTBA, PACIIUPEHUE KUZHEHHOIO
OIBITA W ONBITA ACSATEIBHOCTH B IPOLIECCE PEAIN3ALMU OCHOBHBIX HAalPaBJICHUN
BOCIUTATEJIbHON JEATENbHOCTH, B TOM YKCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH T'PAXKAAHCKON MO3ULMK 00YYarOUIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOr0o O0IIECTBA;



OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX IIpaB M O0O0S3aHHOCTEH, YBaKEHUE
3aKOHA W TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIHbHOCTH TIPU CO3JaHUU
y4eOHBIX TMPOCKTOB, PEIICHUH YUY€OHBIX M IMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OIPEEIATh COOCTBEHHYIO ITO3HMIIMIO I10 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HHU B OOBSCHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSA JIIOJICH C pa3HBIMHU YOCKIICHUSIMH, KyJbTYPHBIMHA [IEHHOCTSIMU U
COLIMAJIBHBIM ITOJIOKCHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIICGHUS K MHEHHUIO OIIMOHEHTOB IMpH OOCYXJICHHH CIHOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJICPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM ACATEIBLHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

chOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIECHTUYHOCTH,
MaTpUOTHU3Ma, YBaXEHHS K CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH II€pe
Ponuuou, ropmoctm 3a cBOM Kpail, cBOW PoanHy, CBOM A3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPO/IBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IC;

CIIOCOOHOCTh OIICHHMBATh BKJAaJ POCCHUMCKHX YUEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAUYCHUSI OWOJIOTMM B TO3HAHUM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'O O0IIECTBA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXEHUIO M 3ammute OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyas0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHHUE TYXOBHBIX IEHHOCTEH POCCUMCKOTO HapO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO TOBEICHMUSI,;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JTMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJIUTENSAM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATHS LEHHOCTEM CEMEWMHOM KW3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUpY, BKIIOYas ICTETUKY ObITa, HAy4HOTO M
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYy/1a, OOIIECCTBEHHBIX OTHOIICHUM;



MOHUMAaHUE YMOIIMOHATLHOTO BO3ICUCTBUS AKUBOM MPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuveckoro Bocnuranus, GopMHPOBAHMSA KYJIbTYPbl 310POBbSl U
3MOLMOHAJIBHOI0 0JIAT ONOJIYYHS:

MOHMMAaHUE U peanu3alus 370pOBOro0 W 0e30macHoOro oopasza KU3HU
(310poBO€  MHUTaHHWE, COOJIOJEHUE TUTUCHUYECKUX TPaBWI W HOPM,
COQTAaHCUPOBAHHBIN PEXUM 3aHATAA U OTAbIXa, peryiaspHas ¢uzndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

MOHMMAaHUE [IEHHOCTH TpaBUJ HWHJAMBUAYATBHOTO M  KOJUJIEKTHUBHOI'O
0€30MMacHOr0 MOBEJICHUS B CUTYAITUSX, YTPOKAIOIINX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHME MOCJIEICTBUI M HENPUSITUS BPEIHbIX MPUBBIYEK (yHoTpeOseHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

HMHTEpPEC K pa3NuyHbIM cdepaM MpoPecCHOHAIBLHON ACSITEIILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaJu30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHI0O M CcaMOOOpa30BaHUIO Ha
MPOTSKECHUU BCEH KU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKH 1€JIeCO00pa3HOe OTHOILIEHHWE K MPHUPOJIE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUS;

MOBBIIIIEHNE YPOBHS OKOJOTHYECKOW KyJIbTYphl: NPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKM HX BO3MOXHBIX TIOCIEACTBUNA IS
OKPYKAaroler Cpebl;

OCO3HAaHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
penieHus;

CIOCOOHOCTh HCIIONB30BaTh MPUOOpPETaeMble TpPU H3YyYEHUU OHOJOTHH
3HAHMST W YMEHHUS TMpU PEIICHUH TMpoOJeM, CBS3aHHBIX C PaAIMOHAIBHBIM
MPUPOJIONOIB30BAHUEM  (COOJIOJICHUE  TMpaBWJl  TOBEACHUSI B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);



AKTUBHOE  HENPUATHE JACHCTBUN, TMPUHOCSAIIMX BpEl  OKPYXKaIOIIEH
IPUPOIHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJIArOMPHUSTHBIE JKOJIOTUYECKHE
MOCIEACTBUA NPEATPUHUMAECMBIX JEUCTBUN U MTPEAOTBPALIATh UX;

HAJIMYKE PA3BUTOrO 3KOJOTMYECKOT O MBIIUIEHUS, SKOJIOTMYECKOW KYJIbTYPHI,
OMbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI MMU B MO3HABATEJIbHOM, KOMMYHUKATUBHON W COLMAJILHOMN
IIPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOU AEATEIBHOCTHU 3KOJIOTUUECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M YHUTATEJIbCKOW KYJbTYpPbl KakK CpelICTBa
B3aMMOJICVCTBHS MEXKAY JIFOAbMU Y IMO3HAHUS MUPA;

MMOHUMaHUe cheruduKy OWOJIOTMM KaK HayKd, OCO3HaHUs €& polM B
(dbopMUpPOBAaHUN PAIMOHAITBHOIO HAYYHOTO MBIIMUICHHS, CO3JaHUU IIEIIOCTHOTO
MPEACTABICHUSI 00 OKpYXKAlollleM MHUpPE KaK O €JUHCTBE MPHUPOJbI, YEIOBEKa U
oOIIEeCTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodsieM
COXPAHEHUS TPUPOJTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUMMOCTH OHMOJIOTHHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX  pemiaTh  PeCypcHble  MPOOJeMbl  Pa3BUTHUSA
YeJI0BEYECTBA, TIOUCKA MyTeH BHIXOJa U3 TJIOOATLHBIX YKOJOTUYECKUX MpodJieM U
oOecrieueHUsT  Mepexoja K  YyCTOWYHMBOMY  Pa3BUTHIO,  PallMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJIOTMUECKHX 3HAHUM B IEJIX
MOBBIIICHUS OOIIEH KyNbTyphl, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAJIBHOM IPaMOTHOCTH OOydarouiuxcs, Gopmupyemoit
MpU U3Y4EHUU OMOJIOTHH;

MMOHUMAHME CYITHOCTH METOJIOB MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONB30BaTh TOJydaeMble 3HAHUS I aHaiM3a |
OOBSCHEHUS SABJICHUN OKPYXAIOIIETO MUpA M MPOUCXOSAIIUX B HEM U3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOYEHHS Ha OCHOBE HAay4YHBIX (AKTOB H
AMEIOIINXCS TAHHBIX C LENbI0 MOIYYEHHS JOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOATENLHO HUCIOIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE IEHHOCTM HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
MIPOEKTHYIO U UCCIIEIOBATEIILCKYIO AEATEIbHOCTh MHINBUAYAJIBHO U B TPYIIIIC;



T'OTOBHOCTD )41 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aH1/I}0 u
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 10 OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE pe3yibTaTbl OCBOEHUSA y4yeOHoro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAYUMble s (OpMHUpPOBAHHS MHUPOBO33PEHHUSI OOYUaAIOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPeIMETHbIE) OOUICHAYYHbIE TOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUU(PUKY METOJOB IO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BELIECTBO, 3HEPIUs, SBJIEHUE, MPOLIECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIEZIOBaHME,  HAONIOJIEHHWE, HW3MEpPEHHE,  OKCIEPUMEHT U  JApPYrux),
YHUBEpCAIbHbIE y4eOHble JeMcTBUA (MO3HaBaTeJIbHbIC, KOMMYHHKATHBHbIE,

PEryIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue G yHKIIMOHAIbHOU
IPaMOTHOCTH ¥ COIMAJIBHOW KOMIIETEHIIMA OOYyJaroNuXxcs, CIIOCOOHOCTh
o0 yJaronmxcs UCTIOJIH30BaTh OCBOCHHEIC MEXIUCIUTITMHAPHBIE,

MHUpPOBO33pEHUYECKHUE 3HAHWsI W yHUBEpCAlbHBIE y4deOHBIE JCWCTBUA B
ITO3HABATEILHON U COLMAJIbHOM ITPAKTHKE.

MeranpeaMmeTHble pe3ylbTaThl OCBOEHUS HPOrpaMMBbl CPEIHEro OOLIEro
00pa30BaHUs JOJKHBI OTPAXKATh:

OBnagenne YHHUBePCAIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMH
AefCTBUAMMU:

1) 6a3oBbI€ JOrHYecKHe AeHCTBHUA:

CaMOCTOSITEILHO  (pOpMyJIMpOBaTH M aKTyalIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSHWW 3HAHUW TPHUEMBI JIOTHYECKOTO MBITUICHHUS
(aHayM3a, CUHTE3a, CpaBHEHUS, KiaccuuKaiuum, 0000IIeH s ), PACKPbIBATh CMBICT
OMOJIOTUYECKUX TOHATHNA (BBIACTATh WX XapaKTEPHbBIE MPU3HAKH, YCTAHABINBATH
CBSI3M C JIPYTUMU TTOHSATHUSIMH );

ONpeAeNATh WENH JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHSI, COOTHOCUTD PE3YyJIbTAThI IEATEILHOCTHU C TOCTaBICHHBIMU HEIAMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObSICHEHUS! (DaKTOB U SBJIICHUI
YKVBOU TPUPOJIBL;

CTPOUThH JIOTUYECKHE PACCYXKACHHUS (MHIYKTUBHBIC, JCTYKTHUBHBIC, TIO
AQHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B PpaccMaTpPUBAEMBIX
SIBIICHUSX, (DOPMYJTUPOBATH BHIBOJIBI M 3aKTFOUCHUS;

MPUMEHSTh CXEMHO-MOJICJIbHBIE ~ CpEICTBA  JUIS pe/ICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3ydaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaK)K€  [POTUBOPEUYMH  pa3HOr0  poja,  BBIBICHHBIX B pa3jMUHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIAH PELICHUs MPOOJEMBbl C YU4ETOM aHaIU3a MMEIOMIMXCA
MaTEpPHAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPAMHUPOBATb U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHIE eHCTBUSA:

BJIaJIeTh HAaBbIKAMHU y4e€OHO-UCCIIE0BATEIbCKON U MMPOEKTHOM JEesITeNbHOCTH,
HaBbIKAMHU  paspelieHusi mnpoljeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEIIbHOMY IIOUCKY METOJIOB PELIEHMsI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 10 IOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYyalHsIX, B TOM YHCJIE IPH CO3[JaHUN Y4E€OHBIX U COLMAJIbHBIX TPOEKTOB;

(dbopMupoBaTh HAyYHBI TUI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBIIATh IPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyaJM3MpOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ pEIIeHMs, HAXOAWTh apryMEHThl JUIsl JTOKa3aTeIbCTBA
CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

AHAIN3UPOBATH TIOJYYEHHBIE B XOJA€ pELIECHHS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTb, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM, OLIEHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYILECTBJISITh LEJICHAIIPABICHHBIM IOUCK IEPEeHOCa CPEJICTB M CHOCOOOB
JeNCTBUS B MPO(ECCUOHATIBHYIO CPELY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M IPAKTUYECKYIO OOJIACTH
KU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUT'aTh HOBBIE WJEH, MpEUIaraTb OPUTMHAIbHBIE IOAXOABI U PEIICHMS,
CTaBUTh MPOOJIEMBI U 33J1a4H, TONMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaLMK (TEKCTE yueOHOT O
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTepaType, OHOJIOTMYECKUX CIOBApAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaIU3HpOBATH



UH(GOPMAIUIO Pa3IMYHbIX BUJOB U OPM MPEICTABICHUS, KPUTUUECKU OLICHUBATh
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopmMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMBI MPU TOUCKE H
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3ajady;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPLICHCTBOBATH KYJIbTYPY aKTUBHOTO UCHOIb30BAHUS PA3INYHBIX
TIOWCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpEACTaBICHUS
Oounonoruyeckoil nHpopMauu (cxembl, rpaduKH, AMarpaMmMmbl, TaOJIULbI, PUCYHKU
¥ Ipyroe);

UCIOJb30BaTh HAy4YHBIM S3bIK B KauyecTBE CpelncTBa Impu pabore ¢
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKUe 3HAKH U CUMBOJIBL, (OpMYJbl, adOpeBUATypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJSAHOCTH;

BJaJ€Th ~ HABBIKAMU  pACIO3HABaHUS W 3alUThl  WHGOpPMAIUH,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU /1€ICTBUSIMH:

1) oOmenue:

OCYIIECTBISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, AKTUBHO y4aCTBOBATh
B JMaJore WM AUCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCUTEIILHO BBINOJHEHUS MpeasaraeMoi
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUHN JIPYTHX YYACTHHKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOaTbHBIC CpEACTBA OOINEHHWsS, TOHUMATh 3HAYCHHE
COLMAbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CHUTYyallUH,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATh
HaMEpPEHUs APYruX JIIOJIeH, MPOSBIISATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOM (opMe (HOpMyIHPOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHINBHIYaIbHOM
paboThI IpU pEHICHUH OMOJIOTUYECKOM MPOo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYIIOBBIX (JOPM B3aUMOACHCTBUSA MIPH PEIICHUH YIeOHOW 3a1a4H;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUN C Yy4E€TOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXkJI0r0 UJI€Ha KOJJIEKTHBA;



NpUHUMATh eI  COBMECTHOM  NI€ATENbHOCTH, OpraHW30BbIBaTH WU
KOOPAMHUPOBATH JIEUCTBUS IO €€ JOCTH)KCHUIO: COCTABJIATH ILIaH JIEWCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
O0IIM pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE ITPOEKTHI, OLIEHMBaThb HWJEW C IIO3WLHHA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyageHne yHuUBepCaIbHBIMHU PeryJATUBHBIMHU ACHCTBUAMMU:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KMU3HEHHBIX U YUEOHBIX CUTYAIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCHCTBHUSX W MOCTYIKax IO OTHOLIECHUIO K KUBOM MPHUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~COCTaBJIATh IUIAH pPEUIEHUs MpoOJeMbl C  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLICHKY HOBBIM CHUTYAalUsIM;

paciupsATh paMKHl Y4eOHOI0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  IO3HABATENBHOM  peJeKCUHM KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHMII, UCHOIB30BaTh NMPUEMBI pedIieKCUU 7Sl OLEHKU CUTYyallud, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHMBAaTh PUCKHM W CBOEBPEMEHHO MPUHUMATh pEHIEHUs MO HX
CHUKEHUIO;



IIPUHUMATh MOTHBBI M apryMeHTBl JPYTHX NpPH AHAIU3E pPE3yJIbTaTOB
NEeATENbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPH aHAJM3€ pe3yibTaToB
NEATENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mno Ouosoruud Ha
06a30BOM ypOBHE BKJIIOYAIOT crienupuueckue A yueoHoro npeamera «buomorus
Hay4HbIC 3HAHUSA, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHHUIO, UHTEPIIPETALIMU U
peoOpa3oBaHUIO 3HAHUN, BUABI AEATEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CHUTYyalUSX, a TAKKE€ B PEATbHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpeameTHbie
PE3yNbTaThl IPEICTABIEHBI IO roJaM 00y4YeHUSI.

[IpenmeTHbIE pe3ysbTaThl OCBOEHUsI yueOHOro mpenmera «buonorus» ¢ 10
Kaacce NOJKHBI OTpaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAaHUSl €CTECTBEHHbIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KAPTHWHBI MUPA U HAYYHOI'O MHUPOBO33PEHUSA, O BKJIAJIE POCCHMCKHX H
3apyO€KHbIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA I PELICHMS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TOHSTHI:
KU3Hb, KIETKa, OpraHuW3M, MeTaboiau3M (0OMEH BeUIeCTB M IpeBpalleHue
SHEPruu), TOMEOCTa3 (CaMOperyssius), ypOBHEBasT OpraHU3alus >KUBBIX CUCTEM,
CaMOBOCIPOM3BEIEHNE (PENPOAYKIMS), HACIEICTBEHHOCTh, K3MEHYNUBOCTh, POCT U
pa3BUTHE;

YMEHHE Wu3JlaraTb OWOJOrMYEeCKHe TeOopuH (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAsA, LIEHTpaJibHAs JO0TMa MOJIEKYJsIpHOM Owuonorum), 3axonsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (o 1eHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacteHuil H. . BaBuiioBa), onpeaensTs rpaHuULibl
MX IPUMEHHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BJIaJIeTh METOJIaMl HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJII0/IEHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOLIECCOB W SBIEHUW, OPraHU3alHsl U IPOBEICHHE
OMOJIOTMYECKOr0  HKCIEPUMEHTAa,  BBIIBMKEHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJY HCCIEAYEeMbIMU BEIUYMHAMHU, OOBSCHEHUE MOJYyYEHHBIX



pE3Yy/IbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX IOHSITHM, TEOPUl U 3aKOHOB, YMEHHE
JieJ1aTh BBIBO/IbI HA OCHOBAHMH IOJIYUE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBICNATH CYIIECTBEHHbIE NMPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
SYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLECCOB: 0OMEHAa BEUIECTB W MPEBPAILCHUs] YHEPIrUU B KJETKE, (POTOCHUHTE3A,
IUIACTUYECKOTO0 M JHEPreTHYecKkoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meno3a,
OIUIOIOTBOPEHMS, PA3MHOXKEHMS, WHIUBUAYAIBHOIO Ppa3BUTUS  OpraHu3ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh MOJyYEHHbIC 3HAHUS AJII OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C Lenblo obecriedeHusi Oe30MacHOCTH CBOErO 3J0POBbS U 3JI0POBbS
OKPYKaIOIUX JIIOJIeH, COOIOICHISI HOPM TPaMOTHOTO TMOBEACHUS B OKPY KaIOIIei
OPUPOJHON Cpeie, MOHMMAaHME HEOOXOAMMOCTH MCIIOJIb30BAHMS JTOCTUKEHUIM
COBPEMEHHOU ouonoruu u OMOTEXHOJIOTHIA I PaLOHAIIBHOIO
IIPUPOJIOIIOIb30BAHMS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKUE 33Ja4d Ha MOHO- U
IUTUOPHUIIHOE CKpEIIMBAaHUE, CLEIJICHHOE HACJEOBAHUE, COCTAaBIATH CXEMBI
MOHOTHOPHUIHOTO CKPELIMBAaHUS JUIsl TPEICKa3aHUsl HAcleJOBaHUS MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHUE BBINOJHATH J1a0OpaTOpHbIE M IMpakTHUYECKHE pabdoThl, cOOIIOAATH
npaBuia npu padbote ¢ yueOHbIM U JIa0OpaTOPHBIM 000D YJIOBAHUEM;

YMEHHUE KPUTUYECKH OLEHUBaTb W HHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTr0  COJAEP)KaHUs, BKIIOYAIOLIYIO TICEBAOHAyYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelcTBa MaccOoBOM MH(OpMaIuu, HayYHO-MOMYJISIPHbIE
MaTepuabl), ITHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIIEIOBaHUI B OuoNOrUy,
MeJUIMHE, OMOTEXHOJIOT U H;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011asi OMONIOTUYECKYI0 MHPOPMALIMIO M3 HECKOJIbKUX HCTOUYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN annapaT OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buonorus» 6 11
KJlacce TOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTMH B CUCTEME HAyYHOTO
3HAaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa U HAYYHOIO MHUPOBO33PEHUS, O BKIAJE POCCUUCKHX U
3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA I PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TMOHSTHI:
BUJ, ONYJISIUSA, T€HOQOH I, SBOJIOLHUS, ABUKYIIUE CUJIBbI (PaKTOpPbI) HBOIIOLMH,
PUCTIOCOOJIEHHOCTh OPraHU3MOB, BU000Pa30BaHHUE, HKOJIOTHYECKUE (HaKTOPHI,



AKOCUCTEMA, MPOAYUEHTHI, KOHCYMEHTBI, PEOyIEeHTbl, IIeNU  MNUTaHUs,
AKOJIOTHYecKasl mupamua, OuoreoreHos, ornocdepa;

YMEHHE u3Jararb OWOJOTMYECKHe Teopuu (SBONMIONHMOHHAS Teopus Y.
JlapBruHa, CHUHTETMYECKash TEOpUs OHBOJIIOLMU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HaNpaBJICHUW U
nyreit sBomonmu A. H. CeseprioBa, yuenus o 6mochepe B. M. Bepuanckoro),
OTIPECINIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAMU HAYYHOr'O MMO3HAHUSA B OMOJOrvU: HAOIIOEHUE U
OINKCAaHUE JKUBBIX CHUCTEM, MPOLECCOB M SIBICHUM, OpraHu3alys U TMPOBEICHUE
OMOJOTMYECKOTO  DKCIIEPUMEHTA,  BBIIBIDKEHHWE  TUIIOTE3bl,  BBISBICHHE
3aBHUCHUMOCTH MEXIY HCCIEAYEeMbIMH BEIIMYMHAMU, OOBICHEHUE TMOIYICHHBIX
pe3yJIbTaTOB, MCIOIb30BAHHBIX HAYYHBIX MOHSATHM, TEOPH M 3aKOHOB, yMEHHE
JIeNaTh BHIBOJBI HA OCHOBAHUM TMOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OHOJOTHYECKHX
OOBEKTOB: BHUJOB, TMONYJSALUNA, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYIEHTOB,
OMOreoIeHO30B ¥ JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHOU
W3MEHYUBOCTH, €CTECTBEHHOrO0 0TOOpa, BHA000pa30BaHUS, MPHUCIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBHSI HKOJIOTMYECKUX (PAaKTOPOB Ha OpraHU3MBbI, IEpeHOca
BEIIECTB M TIOTOKA SHEPrUU B DKOCHUCTEMAaX, AHTPOIMOTCHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpOTa BELIECTB M OMOr€OXHMHYECKUX
UKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOTYYEHHBIC 3HAHUS JJI1 OOBSCHEHUS OUOJIOTHMYECKUX
IIPOLIECCOB U SIBJICHUH, ISl IPUHATUSA MPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KU3HU C Ienblo obecredeHns OE30MacHOCTH CBOETO 30POBbS U 3I0POBbBS
OKPYKaIOIUX JIt0/IeH, COOTIOACHHSI HOPM TPaMOTHOT'O MOBEICHUS B OKPYXKaroIien
NPUPOTHON Cpefie, MOHMMAaHME HEOOXOAMMOCTH HCIIONIb30BAHMS JTOCTHKCHHIM
COBpEMEHHOW OMOJIOTHH JIJIsl pallMOHATIBHOT'O MPUPOAOIIOIb30BAHMS;

YMEHHUE peliaTh 3JEMEHTapHbIE OMOJOTHYECKHE 33a[auH, COCTaBISATh CXEMbI
NepeHoca BEUIECTB U YHEPTUHU B IKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpPaKTHYECKHE pPaldoThl, COOIIOAATH
npaBuja Ipu padbote ¢ yueOHBIM M JIa0OpaTOPHBIM 000PYy10BAHUEM;

YMEHHUE KPUTUYECKH OIEHUBaTh W HHTEPIPETHPOBATh HHGPOPMAIHIO
OMOJIOTMYECKOT0 COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(OpMAIUU, HAYYHO-TIOMYJISIPHbBIE
Marepuaibl),  paccMarpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000111251 OMOJIOrMYECKYI0 MH(OPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN arnmapar OWOJIOTHH.



Pabouast nporpamma 1o OMOJIOTUM CBsA3aHA C padoyell MPOrpaMMoOl BOCIIUTAHUS
4yepe3 MOAYJIb «Y pOoUyHas AesTENbHOCTHY:

-OpUCHTAIUs ITPOrpaMMbl CBA3AaHBI C HCJICBBIMHA ITPUOPUTCTAMMU.

-IIPHUBJICYCHUC BHUMAHUA YH4alIUXCA 4C€PE3 HCHHOCTHOC BOCIIPHUATHUC.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (ubp )
NMporpaMMmbl Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
bubmioreka [IOK
1 b 2 0.5
MIOTIOTIDL R Hayka https://m.edso00.ru/7f41¢c292
bu6moreka [JOK
2 XK 1
VIBRIC CHUTCGMEL M HX Oprattusaiit https://m.edsoo.ru/7f41c292
. bubmoreka IJOK
3 XUMHYECKHM COCTaB U CTPOCHHE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubmoreka IJOK
4 XK 6
VSHEACHTCTILHOCTD [T https://m.edso00.ru/7f41c292
5 Pa3zMHOXeHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubmorexa [JOK
OpraHu3MOB https://m.edso00.ru/7f41¢c292
6 HacneacrBeHHOCTh U U3MEHYHMBOCTD 3 15 bu6moreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 bubmmotexa [IOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢c292
bu6moreka [JOK
8 I1 10 . 1 1
ORTOPEREEe 58 Kypl S Eaees https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4



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

11 KVIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aejoB U TeEM ndpoBbie
Ne n/m pasi Konrpoabnsie | IlpakTnueckue (1upp )
NMporpaMmmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 DBOIIOLIMOHHAS OUOJIOTUs 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha bubmuotexa IIOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
3 O 5 1
PTaHH3MBL H ORpYRafottiad cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTMYECKUE CUCTEMBI 9 Enbmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
5 11 11 . 2 1
OBTOpCHHE 33 Kype 11 fiacea https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 1 2.5



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara undposBbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A p
n/n Bceero U3ydeHus1 | oOpa3oBareibHbIE
padoThI padoThI
pecypcbl
bubmioreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Metozasl MO3HaHMS )KUBOM PUPOJIBI.
[TpaxkTueckas padota Ne 1
2 «Mcnonp30BaHne pa3InIHBIX 1 0.5 bubmorexa [JOK
P ' https://m.eds00.ru/863e6122
METOJIOB ITPH M3YYCHUHU
OMOJIOrTYECKUX 00HEKTOBY
3 buonoruyeckre cucTeMsl, MpoIeCChl 1 bubmmorexa [IOK
U UX U3y4YEHUeE https://m.eds00.ru/863e6564
4 XumMuueckuit coctaB kieTku. Boga u 1 bu6moreka [JOK
MUHEPAJIbHBIE COJIN https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
SALH. LOCTAE 1 CIPOCHUS LAIKOB https://m.edso00.ru/863e6b72
®epMeHTbl — OHOJIOrHYecKre
Karanu3atopsl. JlabopaTopHas
6 abota Ne 1 «M3yueHue 1 0.5 bubmorexa [TOK
P ) y ' https://m.eds00.ru/863e6b72
KaTaJIMTHYECKOM aKTUBHOCTH
dbepMeHTOB (Ha IpUMEpPEe aMHIIa3hl)»
7 Vrnesonsl. JInnumet 1 bubmorexa LIOK

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6mmoreka [JOK

8 Hyleiobie kncaotsl. AT® https://m.edso0.ru/863e6d5¢
9 Hcropus n MeTOabl U3yYeHUs bubmmoreka LIOK
kietku. Knerounas reopus https://m.edso00.ru/863e6e88
10 KieTka kak 11ej10cTHas :KUBAas
cucTeMa
CtpoeHHEe 2YKapuOTHIECKOU KIIETKH.
JlabGopaTopHas padora Ne 2
«M3yueHne cTpoeHus KIETOK bu6mmorexa IJOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIMpenaparax u ux
OITHCAHUECH
bu6moreka [JOK
12 Obwmen BEmECTB MM METa00H3M https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
13 dotociiTes. XemocHrTes https://m.eds00.ru/863e7c98
14 DHepreTuyeckuii oOMeH bubmioreia LIOK
https://m.edsoo.ru/863e7aae
JKu3HEHHBIN UK KIeTKHU. JleneHue
KJeTku. Muros. JlabopaTtopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmonenne Muto3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYHMKA KOPEIIKa JIyKa Ha
TOTOBBIX MHKpOIIpEriapaTaxy»
BuocunTes Oenka. Peakius bubmoteka [JOK
16
MaTpUYHOT'O CHHTE3a https://m.eds00.ru/863e796e
bu6mmoreka LIOK
17 Tpancmaums — OnocnrTes Oerka https://m.edsogru/863e796e
18 Hexknerounsle popMbl KUZHU — bubmuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BHUPYCHI

https://m.edso0.ru/863e7540

bu6moreka [JOK

19 DopMBl pa3MHOKEHHSI OPraHU3MOB https://m.eds00.ru/863e81h6
https://m.edso00.ru/863e831e
. bu6moreka [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kieTok. OTI00TBOpEHHE.
21 JlaGoparopHas pabora Ne 4 05 bubmmoreka LIOK
«M3ydyeHue cTpoeHus MOJIOBbIX https://m.edso0.ru/863e81hb6
KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»
29 NuauBuayansHOE pa3BUTHE bubmmoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubmotexa [JOK
HACIECTBEHHOCTH Y U3MEHYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACIIeTOBAHUS
24 HpI/I3HaKO]§). MOHOI‘I/I6pI/II,[D;H0€ bubmioreia LTOK
https://m.edso00.ru/863e8878
CKpelIMBaHNE
UTUOPUIHOE CKpEIIMBaHuE. 3aKOH
25 fI[e3aBI/II())I/Ii[/[OFO HapcnI::ILOBaHH;{ bubmiorexa LIOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclIeJ0BaHue
npu3HakoB. JlabopaTopHas pabora
Ne 5 «M3yuyeHue pe3ysibTaToB bubmorexa [IOK
26 05
MOHOTHOPUIHOTO U JTUTHOPUTHOTO https://m.edso0.ru/863e8c60
CKpEIIMBaHUs y Ip0o30(UIIbI Ha
TOTOBBIX MUKpOITpEnapaTax»
27 I'enernka mona. HacnemoBanue bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMMPU3HAKOB, CUCIIJICHHBIX C I1OJIOM

https://m.edso0.ru/863e8c60

N3menunBocts. HenaciencrseHHas
M3MEHUYHUBOCTh. JIabopaTopHas

98 pabota Ne 6. M3yueHue 1 05 bubmorexa [IOK
MOM(UKAIMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPHAIIMOHHOTO Psa 1
BapUaIlMOHHON KPUBOW»

HacnencreenHast "3MEHUHUBOCTb.

29 JlaGoparopHas pabora Ne 7. 1 05 bubmmoreka LIOK
«AHanu3 MyTauui y 1po30Qpuiibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKpOIIpenapaTax»

bu6moreka [JOK

30 Perteritia senosexa 1 https://m.edso00.ru/863e8d78
O0600111EHHE TTO0 TEME

31 «HacnenctBeHHOCTD U 1
M3MEHUYHUBOCTh OPranu3MoB» Tect

bu6mmoreka [JOK

32 CeneLIts Kak Hayka i npoiece L https://m.eds00.ru/863e9214

33 MeTonbl ¥ JOCTHKEHUS CEICKIINU 1 bubmioreka [IOK
pacTeHU! U JKUBOTHBIX https://m.edso0.ru/863e9214

34 buorexHomorust kak oTpacib 1 bubmmorexa [IOK
MIPOU3BOJICTBA. https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KosauuyecTBo yacos DJIeKTPOHHBIE
Ne Hara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3y4yeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 DBOJIONUS U METOJIBI €€ N3yUEHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BUTHS IPEACTABICHAN 1 bubmmoreka LIOK
00 3BONIIOLIUHU https://m.eds00.ru/863e9570
bubmioreka [IOK
3 Mutkpoop oo 1 https://m.edso0o.ru/863e9cle
[Momynsiuust KaKk 3J1eMeHTapHas
€IMHUIIA BUJA U YBOIIOLUH.
4 IEI60pZTOpHZ$I pabora ;9 1 1 0.5 bubmmorexa [IOK
https://m.eds00.ru/863e99c6
«CpaBHEHHUE BUJIOB 110
MOP(HOIIOTHYECKOMY KPUTEPHUIO»
5 JIBrKyIMe cuibl (3JeMeHTapHbIe 1 bubmmotexa [IOK
(akTOpbI) IBOTIOLHNH https://m.edso00.ru/863e9da4
. bubmorexa LIOK
6 EctectBenHbIi 0TOOD U €ro GopMBI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLINHN:
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BHI000pa3oBanue. JlabopaTopHas 1 05 bubmotexa [JOK
paborta Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MIPUCIIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa
8 Hamnpasnenus u nytu 1 bu6mmoreka LIOK

MaKpO3BOJIFOIINHN

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



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

HeobpatumocTs 3BoMmOIIIN

Ucropus xu3Hu Ha 3emiie U METOJIbI

10 N
e€ n3y4yeHus

11 ['unoTe3sl IPOUCXOKICHUS KUZHU bubmotexa [JOK
Ha 3emie https://m.edso00.ru/863ea5a6

12 PazBuTHe xu3HM Ha 3emJie Mo 3paM U bubmotexa [JOK
nepuojiam https://m.edso00.ru/863eabbe
OCHOBHBIE 3Tanbl IBOJIIOLUU
PacTUTEIBHOI'O U )KUBOTHOI'O MUPA.

13 [IpakTuueckas padora Ne 1 05 bubmuoreka LIOK
«M3yueHne nckonaeMbiX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJLJIEKLIUSAX)»

14 CoBpemMeHHas crucremMa bubmmorexa [IOK
OpPraHUYECKOro MUpPA https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK

15 DBOJIOLUS YeToBeKa (aAHTPOIOTreHE3) https://m.edso0.ru/863eac2c

16 JiBuxymme cuibl ((pakTopsl) bubmmotexa [IOK
AHTPOINOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJ1H 3BOJIOLUU
4eroBeKa

18 YenoBeueckue pachl U MPUPOIHBIE bubmuorexa [IOK
aJanTalnyy 4ejIoBeKa https://m.edsoo.ru/863eaea?2
O600611eHuE 1O TEME

19 «BO3HUKHOBEHUE U Pa3BUTHE )KU3HU
Ha 3emiie»

20 DKonorust Kak Hayka

21 Cpenbl 06UTaHUS U SKOJTOTHYECKHE bubmuorexa [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(akTopbl

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

AbGuotnueckue GaKkTOpbI.
JlabopaTopnas pabora Ne 3.
«Mopdonorudeckrne 0cCoOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 brtmmorexa [IOK
https://m.edso0.ru/863ebl0e
obutanusy». JlaboparopHas pabota
Ne 4. «BnaustHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubmioreka [IOK
23 broTiteckue GaKTopel https://m.edso00.ru/863eb348
DKOJNOrMYecKre XapaKTepUCTUKH
nomnymsauuu. [Ipaktudyeckas padora
24 Ne 2 «IToncuér moTHOCTH 0.5
TIOITYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»
o5 CoobriecTBa OpraHu3MoB — bubmoteka IJOK
OHoLIEeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmotexa [JOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE ITOKa3aTEIN YKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. bubmorexa HOK
_ https://m.edsoo.ru/863eb5fa
CaoiictBa skocuctem. Cykieccus
28 [IpupogHbIE SKOCHCTEMBI
29 AHTPOINOTr €HHBIE IKOCUCTEMBI
30 buocdepa — riobanpHas bubmmorexa [IOK
9KOCHCTEMA 3EMIIH https://m.edso00.ru/863ebhb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubmotexa [JOK

6uocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Ouocdepe 3emin 1
33 Cocy1iecTBOBaHHE MPUPOIBI U 1 bubmmoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 O606menune TeMbl «Cool1iecTBa u 1
9KOJIOTMYECKUE CUCTEMBI». Tect
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOIT'PAMME



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




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

* buonorus, 10 knacc/ [laceunnk B.B., Kamenckuii A.A., Pyonos A.M. u ap.;
[Tox penakiueii [Taceunuka B.B. Axkumoneprnoe obmectBo «M3aaTenbcTBo
«IIpocBenieHne»

* buomnorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u np.;
[Tonx penaxmueii [laceunuka B.B. Akimmonepuoe o61mectBo «3naTenscTBo

«IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

O6mas ouonorus. bazoseiit yposens. 10-11 kinacc. Meroauueckoe rnocodue.
ITaceunuk B. B.

buonorus. [Toypounsie paspaborku. 10-11 knaccel. ba3oBbIil ypoBeHb.
[Taceunux B. B., IIsenos I'. I'., E¢pumona T. M.

buonorus. 10-11 knaccel: opranuzaiusi KOHTpoJist Ha ypoke. KoHTposibHO-

u3MepuTenbHble Marepuaisl. Tenaesa JI. A.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET

Mos mkona

POII

Uchi.ru
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