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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMMsbl M0 OMOJIOTUN TEOPETUYECKYIO OCHOBY JIJISl ONPECICHHUS
NOJIX00B K (hopMHpOBaHHIO cojlepkaHusi ydyeOHoro mpeamera «buomorus» cocraBuiu:
KoHienTyaibHbie osioxkeHuss PI'OC COO o B3auMo00OyCIOBIECHHOCTH 1I€JIEH, COJIepKAHUSI,
pe3ynbTaToB 0Oy4YeHHS U TPeOOBaHUM K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJOKEHUS 00
o0luX MeNsiX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI
cpenHero oOmiero ob6pazoBanusi B Poccuiickoii ®enepanuu, a Takke TMOJOXKEHHUS O
cnenuduke Ouosoruu, €€ 3HAUCHUU B TIO3HAHMM >KUBOM MPHUPOABI U OOECIeUeHHU
CYLECTBOBAHMS  4YesioBeueckoro obOmiectBa. CoriiacHO  Ha3BaHHBIM  IOJIOXKECHUSIM,
OTpe/ieNIeHbl OCHOBHBIE (DYHKIIMU IPOrPaMMBbI 110 OUOJIOTUU U €€ CTPYKTYpA.

[IporpaMmma mo Ouonoruu Ja€r MpencTaBiIeHHE O LesIX, 00 oOmel crpaTeruu
oOy4eHMs, BOCIUTAHUS W pa3BUTUSA OOyYarOUIUMXCS CpPEACTBAMU Y4YeOHOro mpeamera
«buonorus», omnpenenser o0g3aTENbHOE NPEIMETHOE COAEpP)KAHUE, €ro CTPYKTYpY,
pacnpenesnieHue Mo pa3fenaM U TeMaM, PEKOMEHIYEMYIO MOCIEIOBATEIbHOCTh U3YYECHUS
y4yeOHOro maTtepuana ¢ y4€TOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKU
00pa30BaTeNbHOrO MPOLIECcCa, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuXcsl.

B mporpamMMe mo OWONOTHHM TakKe YYHUTHIBAIOTCA TPEOOBAHHS K IJIAaHUPYEMBIM
JMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM pe3yiabTaTaM oOydeHus B (OPMUPOBAHUU
OCHOBHBIX  BHUJOB  y4eOHO-TIO3HABATEIbHONW  JESATENbHOCTH/Y4eOHBIX  JEWCTBUMU
0OyyaroIuxcst 0 OCBOSHUIO COJEPKaHUsl OMOIOTMYECKOro 00pa3oBaHMUs.

B nporpamme no 6uosnorun (10—11 kmaccel, 6a30BbIl YPOBEHb) peaiM30BaH MPHUHIIHIT
MPEEMCTBEHHOCTH B H3y4YE€HUU OWOJIOrMM, Ojaromaps 4emMy B HEH MNpOCMaTpUBAETCS
HaIpaBJICHHOCTh HA pPa3BUTHE 3HAHWM, CBSI3aHHBIX C (OPMHUPOBAHUEM E€CTECTBEHHO-
HAyyHOTO MMPOBO33PEHMSI, LEHHOCTHBIX OpPUEHTAIMM JUYHOCTH, SKOJIOIMYECKOIo
MBIIUICHUS], MPEICTaBICHUA O 370pOBOM 00pa3e KM3HU U OEpeXHBIM OTHOLIEHUEM K
oKpyxaromeid npupoaHoit cpene. [losromy Hapsiay ¢ u3ydeHHEeM OOIIEOUOIOTUUECKUX
TEOpHH, a TaK)Ke 3HAHHWI O CTPOCHUH JKUBBIX CHCTEM Pa3HOTO paHra U CYIIHOCTH OCHOBHBIX
IPOTEKAIOIMX B HHUX MPOIECCOB B MporpamMme MO OHOJIOTUH YAEJICHO BHHMAHUE
WCIIOJIb30BAHUIO TIOJIyYCHHBIX 3HAHUN B TTOBCEIHEBHOM KWU3HH ISl PEIICHUS TPUKIATHBIX
3aJa4, B TOM 4HCJe: NPOPHIAKTUKU HACIEACTBEHHBIX 3a00JIEBaHMI YEJIOBEKa, MEIUKO-
TF€HETUYECKOr0  KOHCYJbTUPOBAHMUS, OOOCHOBAHMSI  SKOJOTMYECKH  IEJIECO00pa3HOro
MOBEICHUA B OKPYXaKIIEH TMPUPOJHOM CpeAe, aHaau3a BIUAHUS XO3SMCTBEHHOM
JESITeIbHOCTH YEJIOBEKA Ha COCTOSTHUE MPUPOIHBIX M UCKYCCTBEHHBIX SKOCUCTEM. Y CUIICHHE
BHUMAaHMS K MPUKJIAJHON HAMPaBIEHHOCTH yu4eOHOTO mpeameTa «bruosiorusy mpoauKToOBaHO
HEOOXOIUMOCThIO O00€CeueHUs] YCIOBUM JUIsl pEIIeHHs OAHOW W3 aKTyaJbHBIX 3ajad
IIKOJIBHOTO OHOJIOTMYECKOro 00pa3oBaHUs, KOTOpas mpennonaraet (OpMHpOBAHHUE Y
oOy4Jaronuxcsi CrocOOHOCTH aJaNTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHe cpenHero obmiero oOpa3zoBaHHs 3aHMMaeT BaxHoe mecTo. OHa
oOecrieunBaeT GOpMUPOBAHUE y OOYUYaAIOIIMXCS MPEACTABICHUI O HAYYHOW KapTHUHE MUpa,
pacupsier U 0000IIaeT 3HAHUS O KUBOM MpUpoje, €€ OTIUUYUTENbHBIX IpPU3HAKAX —



YPOBHEBOW OpraHM3alvy W HBOJIOLMM, CO3MAET YCIOBHS JUIS: MO3HAHUS 3aKOHOB JKMBOM
npupoasl, (GopmupoBaHus GYHKIUOHATHHOW TPaMOTHOCTH, HABBIKOB 3J0pPOBOTO U
O6e3omacHoro oOpa3a >KW3HHM, JKOJIOTMYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIIEHUS K
KUBOU MPUPOJE U YETIOBEKY.

bonpuioe 3HaueHWe OHWOJOTMS MMEET TaKXKe I PELIEHUs BOCHUTATENbHBIX H
pa3BUBAIOIIMX 33/a4 CpeJHEero ooOImero oOpa3oBaHMs, COLMATU3ALMU O0yYaIOUTUXCA.
N3yuenune Ouosiornu oOecneyrBaeT ycIOBUA s (HOPMHUPOBAHUS HWHTEIIEKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX W MHGOPMAIIMOHHBIX  HABBIKOB,  JICTETHYECKOM  KYJIBTYpHI,
CIIOCOOCTBYET MHTETpAllMi OMOJIOTUYECKUX 3HAHUM C MPEACTABICHUSIMU U3 JIPYTUX Y4eOHbIX
MpPEAMETOB, B YAaCTHOCTH, (u3uku, XuMuu u reorpaduu. Ha3BaHHBIE TOJIOKEHHUS O
MpeAHa3HaYeHUU y4eOHoro mnpeamera «bHOJOrus» cocTaBWIM OCHOBY MJIsi ONPEAEICHUS
MO/IX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TI0 COACpKaHMs, MIPEACTABICHHOTO B IPOrpaMMe
1o OUOJIOTHH.

OT6op conepxanus ydyeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C MO3ULMKA KyJIbTypOCOOOPA3HOIro MOJX0/1a, B COOTBETCTBHHM C KOTOPBIM
oOy4Jaroniiecs: JOJKHbI OCBOUTH 3HAHUSA M YMEHHMsI, 3HaUUMble 11 (POPMHUPOBAHUS OOIIEH
KYJIBTYPBI, ONpPEIEISIOIINE aJeKBATHOE ITOBEICHUE YEJIOBEKA B OKPYXKAIOLIEH NPUPOIAHON
cpene, BocTpeOOBaHHbIE B MOBCEIHEBHOW XKM3HU U IPAKTHUECKOM nearenbHocTH. Ocoboe
MECTO B 3TOM CUCTEME 3HAHWW 3aHUMAIOT 3JIEMEHTHI COAEPKAHUS, KOTOPBIE CITYKAaT OCHOBOM
ist GOpMHUPOBAHUSA MPEICTABIECHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOUN KapTUHE MUpa U
IIEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHHU3AIMH OHOJOTHYECKOTO
oOpa3oBaHUs.

CTpyKkTypuUpOBaHUE COJEpKaHUs Y4eOHOro marepuaia B MporpaMMe IO OHOJIOTUH
OCYILIECTBIICHO ¢ YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUM 00 OTIUYUTEIBHBIX
OCOOEHHOCTSIX JKMBOM TMPUPOABI, O €€ YpPOBHEBOM OpraHu3allid M 3BoJOUMUA. B
COOTBETCTBHUH C 3TUM B CTPYKType yueOHOTO npeameTa «bruosorusy BeIIEIEHbI CIEeTyIONne
coaepxkareisibHble JIMHUU: «buonorus kak Hayka. Meroasl HaydyHOro noszHanus», «Kierka
Kak Ouosiormyeckas cucrema», «OpraHu3m Kak Ouosorumdeckas cucrema», «Cucrema u
MHOT000pa3re OpraHu4YecKoro MHUpa», «IBOJIOLMS KUBOH MPUPOIL», «IKOCUCTEMBI U
MPUCYIIUE UM 3aKOHOMEPHOCTI.

Lens m3ydyenus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE — OBIIAJICHUE
OOyJarOIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHU3allMH >KUBBIX CHUCTEM
pa3HOrO paHra M MNpUOOpPETEHHWE YMEHHM HCIONb30BaTh 3TH 3HAHUS JUJII TPaMOTHBIX
NEeUCTBUN B OTHOIICHUU OOBEKTOB YXHUBOW MPHUPOJBI U PEIICHUS PA3JIMYHBIX >KU3HEHHBIX
mpo0em.

JlocTmkeHne 1enu uzydeHus: yuyeOHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE
o0ecreunBaeTcs PeleHuEM CIIEAYIOMIUX 3a/1a4:

OCBOCHHME OOYYAIOIIUMHUCS CHCTEMbl 3HAHUUA O OMOJOTMYECKHX TEOPHSX, YUEHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUINOTE3aX, MPaBUIIaX, CIyX aIIMX OCHOBOH JUisl (hOPMUPOBAHUS
IIPEACTABICHUM O €CTECTBEHHO-HAyYHOM KApPTHMHE MHpPA, O METOAAX HAYYHOrO IO3HAHMS,
CTPOCHHH, MHOTO0Opa3ud M OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO ypPOBHS OpraHU3allHH,
BBIIAIOIINXCSI OTKPBITUSX U COBPEMEHHBIX UCCIEAOBaHUSAX B OUOJIOTUY;



dbopMupoBaHue y 00y4arOlUXCsl MO3HABATEIbHBIX, HHTEJUIEKTYAIbHBIX H TBOPUYECKHUX
CIIOCOOHOCTE B TMpollecce aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B OHMOJOTMM HAyYHBIX
B3IJISIZIOB, UJIEH U TIOJIXO/IOB K M3YUEHHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alINM;

CTaHOBJICHHE Yy OOydYarommxcs oOIel KyJIbTypbl, (PYHKIIMOHAJIBHOM TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIICHUBATDH SIBICHUS OKPYKAIOLIETO MUPA >KUBOM MPUPOIBI
HA OCHOBaHHUH 3HAHHUM U OTBITA, MOJYYCHHBIX ITPHU U3YUCHUH OUOJIOTHY;

dbopmupoBaHue y 00yJaromuXxcsi YMEHUN WUTIOCTPUPOBATh 3HAUYCHUE OMOJIOTMYECKUX
3HAHUI B MPaKTUYECKON JEATEIBHOCTU YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIIUTaHUE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEIOBEKOM >KMBOW MPUPOJIBI,
HEOOXOAMMOCTH OEpEeKHOTO OTHOIIEHUS] K HEW, COONIOJIEHHUS ATUYECKUX HOPM IMpHU
IIPOBECHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HaHUE EHHOCTU OMOJOTUYECKUX 3HAHUN IS TIOBBIICHUS YPOBHS SKOJIOTMUECKON
KYJBTYPBI, 7151 (JOPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHNE IPUOOPETEHHBIX 3HAHUN M YMEHUU B MOBCEAHEBHOMW JKM3HU JJISI OLICHKH
MOCIICACTBUIM CBOEH JESATENHHOCTH MO OTHOIICHUIO K OKPYXKaIoIeh cpeie, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAaHUE U COOJIIO/IEHNE Mep PODUIAKTUKN 3a00JI€BaHUM.

B cucreme cpegnero obmero oOpa3zoBanusi «buonorus», mzydaemas Ha 0a30BOM
YpOBHE, SBIISETCS 00s3aTENbHBIM YUY€OHBIM MPEIMETOM, BXOISIIMM B COCTAaB MPEIMETHON
obactu «EcTecTBeHHO-HAyUHBIE TPEAMETHIY.

Jnst w3ydenuss Ouonorud Ha 0a30BOM YpOBHE cpeaHero oOiero oOpa3oBaHUS
orBonutcsa 68 yacos: B 10 kmacce — 34 gaca (1 yac B Heneno), B 11 kiacce — 34 gaca (1 gac
B HEJIEITIO).

COJIEP)KXAHUE OBYUEHUSA

10 KITACC

Tema 1. buosiornst Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIECTBEHHBIMHU, TEXHUYECKUMH U JAPYTUMH
€CTECTBEHHBIMU Haykamu, ¢uinocoduen, dTUKOM, CTeTUKOW U mpaBoM. Ponb Ouosiornu B
(hopMUpPOBaHUM COBPEMEHHON HAyYHOUM KapTHUHBI Mupa. CrucTeMa OMOJIOTHYECKUX HAYK.

Metoapl MO3HAHUS JKUBOM TPUPOJLI  (HAOMIOAEHUE, OHKCIEPUMEHT, OMHUCaHUE,
M3MepeHue, Kiaccuukaiys, MoACIUPOBAHUE, CTATHCTHYECKasi 00paboTKa TaHHBIX).

JlemoHcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabnuupl 1 cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MTPUPOIBD).

JlabopaTopHble U MpaKTHYECKHE PA0OTHI:

[Tpaktnueckass padora Ne 1. «lMcnonp3oBaHue pa3lIMYHBIX METOAOB NPU H3YYCHHUU
OMONOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMS.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeAMET M3ydeHusi Ouonoruu. OTaudue *KUBbIX
CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.



CpoiicTBa OmocucTeM W HX pa3zHoOOpa3ue. YPOBHU OpraHHW3alid OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIM, MOIMYJISIIUOHHO-BUI0BOU,
AKOCUCTEMHBIHN (OHOTeoeHOTHYeCKui ), OnocepHBI.

JdeMoHcTpanuu:

Tabmuupl 1 cxembl: «OCHOBHbBIE NMPU3HAKU KM3HU», «YPOBHU OpPraHU3alUU >KHUBOU
IPUPOIBI».

O6opynoanue: mojaenb MoJiekyisl JJHK.

Tema 3. XumMmn4yecKkuii COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUII  COCTaB  KJIETKA. XHMMHYECKHE  DJIIEMEHThl:  MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/1a 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIUKA BOJIBI M1 MHUHEPAJbHBIX BEIIECTB B KieTke. [logaep:kaHne OCMOTHYECKOrO
Oasanca.

benku. CocrtaB u cTpoeHHe O€IKOB. AMMHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3zamennmble W 3aMEHUMBIE aMUHOKHUCIOTBI. AMHWHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJIEKYJbl (MepBUYHAS, BTOpUYHAS, TPETUYHAsT M YETBEPTUYHAS
CTpYKTypa). XUMHUYECKHE CBOMCTBA OeNKOB. bruomornueckue QyHKIMU OEIIKOB.

depMeHTHl — Onosiornueckue katanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN IIEHTD,
cyoctpatHas cnenupuuHocth. Kodepmentsl. Buramunpl. Otianuus QepMEeHTOB OT
HEOPTaHUYECKHUX KaTaJIUu3aTOPOB.

VYrieBoapl: MoOHOcaxapunbl (IJIIOKO3a, pubo3a U Ae30KcUpu003a), Iucaxapuibl
(caxapo3sa, JaKTo3a) W Mojucaxapuibl (Kpaxmaj, TJIMKOTEH, Ieutoyio3a). buomornueckue
(GyHKIMH YTIIEBOJIOB.

Jlunmuapl: Tpurnaunepunsl, Gochomunuabl, crepounbl. [uapodunsHO-THIAPOPOOHBIE
cBoiicTBa. buonornyeckue QpyHkuuu aunuaoB. CpaBHEHUE YTIEBOJOB, OCJIKOB M JIUINJIOB
KaK UICTOYHUKOB SHEPTUH.

Hyxkneunoseie kucnorel: JIHK m PHK. Hykneoruasl — MOHOMEpPBI HYKIEMHOBBIX
kucioT. Crpoenne u ¢ynkuuu JJHK. Crpoenne u dynkumu PHK. Buget PHK. AT®:
CTpOeHHUE U (QYHKIIHH.

[MuTonorust — Hayka o kietrke. Knerounas teopusi — npumep B3aUMOJACHCTBUS UICH U
(hakTOB B HAYYHOM TMTO3HAHUU. MEeTO bl U3yUYCHUS KIICTKHU.

Krnerka kak mnenmoctHas »xwuBas cuctema. OOIuMe MPU3HAKK KIETOK: 3aMKHYyTas
HapykHas memOpana, moJiekyibl [JHK kak renerndeckuii anmapar, cuctemMa CUHTe3a Oerka.

Tumnbl KJIETOK: 3yKapuoTUuYecKas W TpokapuoTuyeckas. OcCOOEHHOCTH CTPOCHUS
npokapuotuyecko kietku. Kiertounass crtenka Oaktepuit. CTpoeHHE 3YKapHOTHUYECKOU
kieTki. OCHOBHBIC OTJIMYUS PACTUTEILHOM, >)KUBOTHON M TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAsI CTEHKA, TIMKOKAINKC, UX (PYHKITUH.
[Tnazmarnueckass memOpana, e€ cBoicTtBa W (yHknuu. lluTtomnazma u e€ opraHOWIBL.
OpnomemOpannbie  opradHounsl  kierku: OJIIC, ammapat ['onbaku,  JIH30COMBI.
[TonyaBTOHOMHBIE OpraHOMABl KIETKU: MUTOXOHApPUH, TacTuael. [Ipoucxoxnenue
MUTOXOHIpHUHA U TacTua. Bunbr mactun. HememOpaHHbIE OpraHOUBI KIETKH: pUOOCOMBI,
KJIIETOYHBI IIEHTP, LEHTPUOIU, PECHUYKHU, XKIyTUKU. DyHKIUU OpPraHoujoB KIETKH.
Bxurouenus.



Anpo — perynaropubiii 1eHtp kieTku. CTpoeHue sjapa: sgepHas 000y0dKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, x. Yorcos,
@. Kpuk, M. Yunkunce, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeieeHne XHMHYECKUX JJIEMEHTOB B HEXUBOW MPUPOACH,
«Pacrnipenenenue XuMAYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabmuupr u cxembl: «llepuonnueckast Tabiuiia XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOAbDY, «buocunte3 Oenka», «CtpoeHue MoyeKybl Oenkay, «CrpoeHue
¢depmenta», «Hyknennosble kucnotel. JJHK», «Crpoenne monexkynbsr AT®», «Ctpoenue
DYKapUOTHYECKON KIETKN», «CTpoeHHe >KMBOTHOM KIETKW», «CTpOEHHE pACTUTEIBHOMN
KIIETKN», «CTpOEHHE MTPOKAPUOTUYECKON KIIETKN», «CTpoeHue sapa KIETKN», «YTIEBOIbD,
«JIumuaey.

O06opynoBaHKe: CBETOBOM MUKPOCKON, 000pYyAOBaHUE JIJisi MPOBEICHUS HAOIIOICHUMH,
U3MEPEHHUM,  DKCIIEPUMEHTOB,  MHUKpPOIIpEnaparbl  pacTUTEIbHBIX,  JKUBOTHBIX U
OaKTepHabHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKUue padoThI:

JlaGoparopnas padota Ne 1. «3ydyeHue KaTaIUTUYECKOU aKTUBHOCTH ()EpMEHTOB (Ha
MIpUMEpPE aMHJIa3bl UJIU KaTajasbl)y.

Jlabopatopnast pabota No 2. «V3ydeHune CTpOCHMsI KIETOK PACTCHHM, KUBOTHBIX H
OakTepuil MoJ; MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U X OMUCAHUEY.

Tema 4. /KusHeaesiTeJJbHOCTb KJIETKH.

OOmeH BemiecTB, WIM MeTa00IM3M. AcCCUMWISIMSA (IJIaCTUYECKUUA OOMEH) W
TUCCUMWISIITUS (SHEPreTUYECKU OOMEH) — JIBE€ CTOPOHBI €AMHOTO Tpollecca MeTaboau3ma.
Posb 3aK0HOB COXpaHEHHUs BEILECTB U SHEPTUU B IOHKUMAaHUU MeTa0o0JIn3Ma.

Tuner oOMeHa BemiecTB: aBTOTpOo(HBINA U reTepoTpodHbiii. Pons pepmeHTOB B 00MEHE
BEILECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dotocunTe3. CBeroBass M TemMHOBas (¢a3bl (orocuHTe3a. Peakiuu QorocuHTe3a.
OddexTuBHOCTh (hoTOCHMHTE3a. 3HaYeHUEe (POTOCHMHTE3a I KWU3HU Ha 3emuie. BiusiHue
yCIIOBUH cpe/ibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHUN.

XeMOCHHTE3. XeMOCUHTE3UPYIoIUe OakTepuu. 3HaUeHUEe XEMOCHUHTE3a /IS KU3HU Ha
3emie.

OHepreTuueckuii oOMeH B KieTke. PaciiensieHue BEIIeCTB, BbIJCICHUE U
aKKyMyJIMPOBaHHE OJHEPruM B KIETKE. OTambl 3HEpPreTudeckoro obmena. [numkonus.
bpoxenne u ero Buasl. KuCIopomgHOE OKHCIEHHWE, WM KJIETOYHOE JIbIXaHHE.
OxucnutensHoe dhochopunupoanue. IhOEKTUBHOCTh YHEPTETUUECKOTO OOMEHA.

Peakuun matpuyHoro cuHte3a. ['eHetmdeckass umHopmamus u JIHK. Peamuzarus
TeHeTUYECKON HHpOopMaIK B KieTke. [ eHeTnyeckuit Ko U ero cBoicTBa. TpaHCKPUMIIIHS —
matpuuHbelii cuHTe3 PHK. Tpancnauus — OuocunTe3 Oenka. OTambl  TPaHCISIUH.
Koauposanue amuHokuciot. Posb pubocom B OMocuHTE3€ OelKa.



Hexnerounsie Qopmbl xu3Hu — Bupychl. Mcropust otkpeitus BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W S>KH3HEHHOTO IMKIa BUPYycoB. bakrepumodaru.
bonme3nu pacTeHuii, JKMBOTHBIX W YEJOBEKAa, BbI3BIBAEMBIE BHpycaMH. Bupyc
ummyHoseuita yenoseka (BUY) — Bo3oymutens CIIWla. OOpatHas TpaHCKpUIIUS,
peBepTasa u uHTerpasa. [IpodpunakTika pacnpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUM.

JlemoHcTpanuu:

IToptpetsl: H. K. Konbuos, [. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuubr u  cxembl: «Tumbl nutanus», «Mertabonusm», «MUTOXOHIPUS,
«QHepreTuueckuit oomMen», «Xnopomiact», «Potocunresy, «Crpoenne JHK», «Crpoenue
U  (QYHKIMOHUMpOBaHHE TeHa», «CuHre3 Oenkay, «['eHeTnueckuit kom», «Bupycom,
«bakrepuodarn», «CtpoeHue u xku3HeHHbIM wnukn Bupyca CIIMJla, Oaxrtepuodaray,
«Pennukamus JITHK.

O6opynoBanue: wmoxaenu-antumkanuu — «Yasoenue JIHK u  Tpanckpumimsy»,
«buocunres 6enka», «CTpoeHue KIETKn», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe 1 MHAMBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KiterouHblii LMK, WIKA JKA3HEHHBIM HUKI KiIeTku. MHTepdaza u muto3. Ilpoueccsl,
npotekatonue B uHTepdasze. Peruukamus — peakuust marpuydoro cunreza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HAOOp — KapuoTHuIl. J(UIITOMAHBINA U TalUIOUIHBINM XPOMOCOMHBIE
HaOopbl. XpomaTuibl. [{UTONOrMYECKHME OCHOBBI PA3MHOXKEHHS U WHIWBUAYAJIBHOTO
pPa3BUTHUSL OPTraHU3MOB.

Jlenenue kietkn — Muto3. Crtaguum muto3a. IIporecchl, MpoOUCXOAsIIMEe HAa Pa3HbIX
CTaJIUsIX MUTO3a. bUOJIOrMYeCKnii CMBICI MUTO3A.

[Iporpammupyemast rubenb KJIETKU — arnornTo3.

@opMbl pa3MHOXEHUS OpraHu3MoB: Oecronoe u 1mosoBoe. Buabl Oecnonoro
pPa3sMHOXKEHUA:  JIEJICHUE  HAJBOE,  IOYKOBAHME  OJHO- W  MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE  pa3MHOXKeHUEe. VICKycCTBEHHOE — KIIOHUPOBAHHE
OpPraHU3MOB, €r0 3HAYEHUE JIJIs1 CENEKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meito3. Craguu menosa. [Ipoiieccel, npoucxoadiue Ha craausax menosa. [loBenenne
XpoMocoM B mero3e. Kpoccunrosep. bruosiornuecknii CMbICHI U 3HaYEHHUE MEN03a.

['ameTorenes — mporecc 00pa3oBaHUsS TMOJOBBIX KIETOK y JKHUBOTHBIX. [loyioBbIE
KEJIe3bl: CEMCHHUKH W suyHUKH. OOpa3oBaHWE W PA3BUTHE IMOJIOBBIX KIIETOK — TraMeT
(cmepmaro3ou, SIMIEKIETKAa) — clepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMS
AMLEKIIETOK U ciepmaTo3ouaoB. Omnonorsopenue. [Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otamnbl SMOPHOHAIBHOTO PAa3BUTHS Y TMO3BOHOUYHBIX KUBOTHBIX: JAPOOJICHUE, TaCTPYJISAIINS,
opranorenes. IloctamOpuonanpHOE pa3zBuTHe. THMIBI MOCTIMOPUOHANIBHOTO PAa3BUTHS:
npsimoe, Hempsimoe (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHu3MoOB, (aKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOECHUE CEMEHH,
CTaJINU Pa3BUTHSL.

JdeMoHcTpanuu:



Tabmuips! u cxembl: «DopMbl pa3MHOKEHUST OPTAaHU3MOBY, «J|BOHHOE OIIOAOTBOPEHNE
y LBETKOBBIX pacTeHUuN», «BerertaTuBHOE pa3sMHOXKEHUE DPACTEHHW», «JleleHue KIeTKU
O0akrTepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTpoeHHuEe XpOMOCOMbBDY, «KIIETOUHBIN UK,
«Pemmkamusa JJHK», «Muto3y», «Meio3», «lIpsiMoe u Henpsamoe pa3Butue», «l'ameToreHes
Yy MJICKOIUTAIOLIUX U YeJIOBeKa», « OCHOBHBIE CTaJ M OHTOTECHE3a».

O6opynoBanne: MUKPOCKOTI, MUKpoIpenapatbl «CrepMaTo30U Ikl MIICKOITHTAIOIIETOY,
«SlinekneTka Miekonuraromero», «KaprnokmHes B KJIETKaxX KOpeEIIKa JyKa», MarHUTHas
Moienb-antuinkanus «Jlenenue kietkuy, moaens JJHK, mogens metadaznoit XpoMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 3. «HaGmrogenne Muto3a B KIIETKaX KOHYMKA KOPEITKA JTyKa
Ha FOTOBBIX MHKPOITIPENApaTax».

JlabopatopHasi pabora No 4. «l3ydyeHue cTpoeHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenapaTraxy.

Tema 6. HacsieAcCTBEHHOCTh M1 U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mctopusi pa3BUTHS T€HETUKU. Posib nmTONIOTMH U
SMOpPHOJIOTUM B CTAHOBJICHUU TE€HETUKU. BKiIanm poCCHMCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. METOJbl TEHETUKH (TUOPHUIONIOTHYECKUN, IUTOTEHETUYECKUM,
MOJICKYJIIpHO-TeHeTHYecKuii). OCHOBHbIE  TEHETHYEeCKHME  TOHATUSA. [ eHeTmueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaXx CKPEIIMBAHUM.

3aKOHOMEPHOCTH  HACJEAOBAaHMWS NPU3HAKOB, YCTaHOBIEeHHBIE [. MeHuenem.
MoHorubpuaHoe CKpelMBaHWe. 3aKOH €AMHO-00pa3usi THOPUIOB MEPBOTO IMOKOJICHUS.
[IpaBuiio AOMUHUpPOBaHWA. 3aKOH PACHICTUICHUS NPU3HAKOB. ['MIOTE3a YHMCTOTHI TaMeT.
[TommHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JurubpuaHoe CKpenuBaHue. 3aKOH HE3aBUCHMMOIO HACJCAOBAaHUS IPU3HAKOB.
[{utoreHeTuuecKkrMe OCHOBBI TUTHOPUIHOTO CKpEIIMBaHUs. AHATM3UPYIOIIEE CKPEIIUBaHUE.
Hcnonp3oBaHre aHATU3UPYIOIETO CKPEITUBAHUS JJIS1 ONIPEACICHHS] TEHOTUIIA OCOOH.

CuersienHoe HacienoBanue rmpuszHakoB. Pabora T. Moprana mo ClEMJIeHHOMY
HacJIe0BaHNIO T'eHOB. HapyleHnue cuerieHus reHOB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOpHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHhl.

I'enetnka mosa. XpOMOCOMHOE OIpeAesieHrue 1oja. AyTOCOMBI UM TOJIOBBIE
XpoMOCOMBI. ['OMoraMeTrHeslie M rereporaMmeTHble OpraHu3Mbl. HacnemoBanue NpuU3HAKOB,
CLEIUIEHHBIX C TTOJIOM.

N3meHnunBOCTh. BUIBI M3MEHUYMBOCTH: HEHACIEJICTBEHHAss M HACIEACTBEHHasA. Posb
Cpelbl B HEHACIHEACTBEHHOM W3MEHUYMBOCTH. XapaKTEPUCTHUKAa MOAUPUKAIUOHHOM
W3MEHUYMBOCTH. BapranmoHHbIA psl M BapuanMoHHAs KpuBasd. Hopma peakuuu npusHaka.
KonuuecTBeHHbIE M KAue€CTBEHHbIE MNPU3HAKM M UX HopMa peakiuu. CBolicTBa
MOAU(UKAIIMOHHON N3MEHUYNBOCTH.

HacneactBenHasi, WM TEHOTUINMYECKas,  M3MEHUYUMBOCTh.  KoMOuHaTuBHas
U3MEHUYMBOCTh. Meio3 M MOJOBOW MIpollecC — OCHOBa KOMOMHATMBHOM H3MEHYMBOCTH.
Mytanuonnass W3MEHUYMBOCTh. Kraccudukamuss MyTanuid: TeHHBIE, XPOMOCOMHEIE,
reHoMHbIe. YacToTa ¥ MpUYuHBI MyTanuid. MyTtareHabie (akTopbl. 3aKOH TOMOJOTHYECKUAX
pAI0B B HacueACcTBeHHOM n3meHunBocty H. M. BaBunoga.



BuesinepHas HaclieICTBEHHOCTh U U3BMEHYUBOCTb.

I'eneruka uvenoBeka. Kapuorun uvenoBexka. OCHOBHbIE METOAbl T'€HETHKU YEIOBEKa:
reHeaJlornuecKui, OJIM3HEIOBBIM, IMTOTCHETUYECKUH, OMOXUMUYECKUM, MOJEKYJSIPHO-
reHetnyeckuii. COBpEMEHHOE ONPENEIICHHE TeHOTHUIIA: TOJHONEHOMHOE CEKBEHHPOBAHME,
TeHOTUITMPOBaHUE, B TOM umciie ¢ moMorbio [11[P-ananu3a. HacnencrBernasie 3a00ieBaHms
YeJIOBeKa: TEHHble O0OJIe3HH, OOJE3HH C HACIEACTBEHHON MPEApPacONOKEHHOCTBIO,
XpoMocoMHbIe Oosie3Hn. ComaTH4ecKue U TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHuunel  310poBOoro oOpa3za JKM3HU, JUArHOCTUKH, MPOPWIAKTUKA U JICUCHHUS
reHeTH4ecCKuX  OoJyie3Hel.  MeIuKO-TeHeTUYeCKOe  KOHCYJIbTUpPOBAaHUE.  3HAUYCHUE
MEJIUIIMHCKOW TEHETUKU B TMPEAOTBpAICHUHM M JICYEHUU TEHETHYECKUX 3a00JIeBaHUil
YEJI0BEKA.

JlemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuos.

Tabmuiet 1 cxembl: «MOHOTMOPHUIHOE CKpPEIIMBAHUE M €r0 IUTOTeHEeTUYecKas
OCHOBa», «3aKOH PACIICTUICHUS U €T0 IUTOTeHETUYECKasi OCHOBaY, «3aKOH YUCTOTHI TaMET,
«lurubpunnoe ckpemniuBanuey, «lluTomornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUSY,
«Menos», «B3auMonenCTBUE AJUICIIBHBIX TE€HOB», «l'€HeThueckue KapThl pPaCTECHUH,
KUBOTHBIX U YeJloBeKay, «['eHeTrka momna», «3aKkOHOMEPHOCTU HACJIEIOBAHUS, CLICTUICHHOTO
c mnonom», «Kapuorunel uenmoBeka U KUBOTHBIX», «BuUapl  U3MEHUYMBOCTHY,
«MoaudukanmonHas U3MeHUMBOCTHY, «HacnenoBanue pesyc-daktopay, «I eHeTuka rpymnn
KpoBW», «MyTallmoOHHAasi ”3BMEHYHUBOCTHY.

O6opynoBanue: Mojaenu-aniuiMkanuu «MoHoruOpuIHOe cKpenuBanuey», «HemomHoe
JTOMUHUpOBaHUeE», «JluruOpuanoe ckpeniuBanuey, «llepekpéct XpoMocoM», MUKPOCKOI U
Mukponpenapar «Jpo3zoduna» (Hopma, MyTtanuu (GOpMbI KpPBUIBEB M OKpPAaCKH Tela),
repbapuii «['opox moceBHOIN».

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

Jlabopatopnass pabdota Ne 5. «M3yueHwe pe3yinbTaTOB MOHOTHOPUAHOTO U
JTUTHOPUIHOTO CKPEITUBAHUS Y IP030(HIIBI Ha TOTOBBIX MUKPOTIpEIIapaTaxy.

JlabopatropHass pabora Ne 6. «M3yueHne MOAU(PUKAIIMOHHOW HW3MEHYUBOCTH,
MMOCTPOCHUE BAPUALIMOHHOTO PSJa U BAPUALIMOHHOW KPUBOW.

Jlabopatopnass pabora Ne 7. «AHamu3 MyTanui y Apo30ouiibl HAa TOTOBBIX
MHUKpoTpenapaTax.

[Ipaktuueckas padota Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexiust opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.

Cenekuys Kak HayKa ¥ MPOLECC. 3apOKIECHUE CENEKUUU U ToMecTuKauus. Yuenue H.
WM. BaBuiioBa 0 1eHTpax MPOUCXOXKIECHUS U MHOT000Opa3us KylIbTypHBIX pacTeHuil. LleHTpbl
IPOUCXOKIAEHHUS TIOMAIIHUX KUBOTHBIX. COPT, mopoAa, IITAMM.

CoBpeMeHHbIE METO/bI CeNIeKIIMU. MacCoBbI M MHAUBUIYAIbHBIA OTOOPHI B CENEKIIUU
pacteHnii u KUBOTHBIX. OlleHKa »HKCTepbepa. bBIM3KOPOACTBEHHOE CKpEIIMBAHUE —
uHOpuauHar. Yncras muaust. CKpemMBaHWE YHUCTHIX JIMHHUA. [eTepo3uc, wim TUOpHUmIHAS
cuna. HepoactBenHoe ckpeumBanue — aytopunuur. Otpan€HHas ruOpuauzauus u eé



ycrexu. VICKyCCTBEHHBIM MYTareHe3 M IMOJYYEHHUE IMOJUILUIOUIOB. JIOCTMKEHUST CENeKIUU
pacTeHUM, ) KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomorus kKak OTpaciib NpOW3BOACTBA. ['€HHas WHKEHepus. JTamnbl CO3AaHUs
pekomObunanTHoi JIHK u Tpancrennnix opranusmoB. Kierounas mxxeHepus. Kierounbie
KYJIBTYpBL. MUuKpoKIOHaIBHOE Pa3sMHOXEHUE pacTeHH. Kionnposanue
BBICOKOTIPOYKTHUBHBIX CEIBCKOXO3SIICTBEHHBIX OPTraHU3MOB. JKOJIOTUYECKHE U ATUUYECKUE
npo6iembl. [MO — reHeTrdecku MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanuu:

IToptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. /1. Kapnieuenko, M. ®@. MBaHOB.

Tabmuibr u cxemsl: kapTa «LIeHTPBI TMPOUCXOXKIECHUS WU MHOTOO0Opa3usi KyIbTYpPHBIX
pactennit», «llopogpl nOMamHWUX KUBOTHBIX», «CoOpTa KyJIBTYPHBIX PacTEHUN,
«Otnanénnas rubpuamsanus», «Padotel akamemuka M. @. MBanoBay, «llomurmmonausy,
«OOBEKTHI OMOTEXHOJIOTUN, «Knerounsie KYJIBTYPBI 151 KJIOHUPOBAHUE,
«KoHcTpynpoBaHue 1 IEpEHOC TEHOB, XPOMOCOMY.

O06opynoBaHue: MYJISKM TIJI0JIOB U KOPHETUIOA0B JTUKUX (GOPM U KYJIbTYPHBIX COPTOB
pacteHui, repoapuii «CenbCKOX039iCTBEHHBIE PACTECHUS.

JlaGopaTopHble 1 NpaKkTHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METOBI U JOCTHKEHUS CEJIEKIIMU PACTeHUN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (PepMy, COPTOUCTIBITATENbHBIN yU4aCTOK, B TEINIMYHOE
X035IMCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. IBoIrOLIMOHHAST OHOJIOTHS.

[Ipennochuiku BOZHMKHOBEHHS 3BOJIIOIMOHHON TEOPUH. DBOJIIOIMOHHAS TEOPUS U €€
MeCTO B OMOJIOrMU. BiusiHue 3BOMIOMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U IPYTUX HaYK.

CBuzerenbcTBa 3BOMIONMU. [laieoHTOIOrMUECKHE: TMOCIEAOBATENLHOCTh MOSBICHHUS
BUJIOB B TAJICOHTOJIOTMYECKOM JeTonucu, nepexoansie ¢opmbl. buoreorpaduueckue:
CXOJICTBO | pasznuuue ¢hayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXOJICTBA M PA3INYUsl SMOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTMYHbIE, PYAUMEHTapHbIE OPTaHbI,
aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKUE: CXOJCTBO MEXAHM3MOB HACJIEICTBEHHOCTU U
OCHOBHBIX METa0OJIMYECKUX IMyTEH y BCEX OPTaHU3MOB.

OpomonmonHas teopus Y. JlapBuHa. IIpennocbuiki BO3HUKHOBEHHUS [IapBUHU3MA.
JIBIDKyIIIMEe CHJIBI DBOJIIOIMM BUJIOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHUE TIPHU
OTPaHUYEHHOCTH PECYPCOB, HEOMpEAeNEHHAsT U3MEHYMBOCTh, 00pb0a 3a CyIlleCTBOBaHUE,
€CTeCTBEHHBIN 0TOOD).

Cunrernueckas teopus 3BoroLuHd (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosonus. [Tonmynsius kak eAMHUIA BUIAa U 3BOJIIOIUU.

JIBrokymue cuibl ((hakTopbl) SBOJIIOLUMK BUJIOB B MPUPOJE. MyTallMOHHBIN MpoIecc U
KOMOWHATUBHAST W3MEHYMBOCTh. [lomynsiuiMoHHBIE BOJHBI W Jpedd reHoB. M3omsmus u
MUTpaLHs.



EctectBennbiii oT00p — Hampapistonuii gaxtop 3Bostonud. OpMbl €CTECTBEHHOTO
otOopa.

[Ipucnoco01eHHOCTh ~ OpraHU3MOB  KaK  pe3yibTaT  dBodiouuu.  [Ipumepsr
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMOpP(O3bI U UIUO-aJANTALNH.

Bun u BunmooGpazoBanme. Kputepuu Buma. OcHOBHbIE (POpPMBI BHUI000pa30BaHUS:
reorpaduyeckoe, SKOJIOrHUECKOe.

MakponsBosntorusi. @opMbl HBONIONUK: (pusieTuyecKas, TMBepreHTHas, KOHBEPreHTHas,
napayienbHas. HeoOpaTuMocTh 3BOIOLHUU.

[IpoucxoxaeHne OT  HECNEUMAIM3UPOBAHHBIX  MmpenkoB.  [Iporpeccupyromas
cnenuanu3anvsa. AJanTuBHAs paguarusl.

JlemoHcTpanuu:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3.
I'exkens, @. Mromnep, A. H. CeBepuios.

Tabmuubl u cxembl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emiie», «3apoAbIIIN
MTO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukc», «@PopMbl OOpbOBI 32 CYLIECTBOBAHUEY,
«EctecTtBeHHBI 0TOOPY», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mnoposa
KUBOTHBIX»,  «[lomymsium»,  «MyTanMoHHasT  U3MEHYMBOCTB»,  «ApoMOp(do3bI»,
«Mnnoananrtamumn», «O01mas gerenepanus», «BrxKymye cuibl 3Boaonuny, «Kapra-cxema
MapuipyTa nyremectsus Y. Jlapsunay», «bopb0a 3a cymectBoBanue», «lIpucnocodbieHHOCTh
opranu3zMoBy, «['eorpaduyeckoe BUI000pa3zoBaHuey», « IKOJIOTHUECKOE BUI000PA30BAHUE.

OOopynoBaHMe: KOJUJIEKLIHMS HACEKOMBIX C pa3IMYHBIMU THUIIAMU OKpacKH, Halbop
IJIOAOB M ceMsiH, Koyuiekuusi «lIpuMepsl 3alUTHBIX MPUCIOCOOJIEHUM Yy >KUBOTHBIXY,
Mozenb «OCHOBHBIE HaIlpaBJICHUS 3BOJIIOLMMW», 00BEMHas Mojenb «CTpoeHHEe TOJI0BHOTO
MO3Ta TO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, KoOuleKIus «DOopMbl COXPaHHOCTHU HCKOIMAEMbIX
KUBOTHBIX W pPacTeHWi», Mozenb amminkanus «llepekpéct XpomMocom», BIIaKHBIE
npenapatsl «Pa3Butue HacekoMoro», «Pa3Butue nArymkn», Mukponpenapar «/lpozoduna»
(HOpMa, MyTanuu GOPMBI KPBIJILEB U OKPACKU TENA).

JlabopaTopHble U NpaKkTHYECKHE PadOTHI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOJIOTUUECKOMY KPUTEPHUION.

Jlabopatopuass pabora Ne 2. «OmucaHue NPUCITOCOOJIEHHOCTH OpraHu3Ma H e
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHay4yHble  TpEACTaBICHUS O 3apOoXkKACHUM >KW3HU. HayuyHble  rumortes3bl
BO3HUKHOBEHHUSI >XKM3HM Ha 3emiie: aOuoreHe3 W NaHcnepMusi. XUMHUYECKas HBOJIOLHUAL.
AOUOTEHHBI CHHTE3 OPraHMYEeCKUX BEIIECTB M3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE
MOJTBEPXKJICHUE XUMHUYECKOW »Bomound. HauanapHble 3Tanbl OMOJOTHYECKOM HBOJIIOLIMU.
I'mnoteza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE
OpOTOKJIETKU. [lepBble KIIETKM M MX 3BOJOIUA. POPMUPOBAHUE OCHOBHBIX T'PYIN JKHBBIX
OpraHU3MOB.



Pa3Butne xu3HM Ha 3emiie 1o 3paMm H nepuogam. Karapxeil. Apxeickas Hu
npotepo3oiickas 3pbl. [lameos3oiickas spa u e€ Tepuoabl: KeMOPUUCKHUM, OPIOBUKCKUMA,
CWIYPUMCKUI, TEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30KcKkas 3pa v €€ NMEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBINM, AHTPONOT€HOBBIM.

XapakTepucTuka KJMMaTa U TeoJIOTHYeCKUX MporeccoB. OCHOBHBIE ATallbl 3BOJTIOLNHU
PACTUTENBHOTO U KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUI U >KUBOTHBIX. [losiBneHue,
PacUBET ¥ BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

CucremMa  OpraHM4eckoro MHpa Kak oOTpaxkeHue  3BoJonuu. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPyl OPraHU3MOB.

OBoyonMs  4YelIoBeKa. AHTpOIOJOTHs Kak HaykKa. Pa3BuTume npencTaBieHH O
MIPOUCXOKJICHUHN YeNoBeKa. MeToabl u3ydyeHus aHTpororeHe3a. CXOJcTBa W pa3ivyMs
YeJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUUECKOE MOJIOKEHNE YETOBEKA.

JBwxyie cuibl (dakTopbl) aHTpororeHe3a. HaciencTBeHHas H3MEHYUMBOCTH U
€CTeCTBEHHBbI 0TOOp. OOIleCTBEHHbI 00pa3 >KU3HU, W3TOTOBJICHHE OpyIud Tpyaa,
MBIIUICHUE, PEUb.

OCHOBHBIE CTaIMM ¥ BETBU HBOJIOLIMH YEJIOBEKA: aBCTPAJIONUTEKU, UenOBEK yMeEbIi,
Yenosek mnpsamoxomdmui, YenoBek HeaHIepTaibckui, YenoBexk pasymHblidi. Haxonku
HMCKOTIa€MbIX OCTAaTKOB, BpEeMs CYIIECTBOBaHUsS, OO0JaCThb pacHpoOCTpaHEHUs, O00bEM
rOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYIHs.

Yenoeueckue pacbl. OCHOBHBIE OOJIBIITNE PAChl: €BPOINECOUIHAS (€Bpa3HIICKasi), HETPO-
aBcTpajioujHas (dPKBAaTOpUalibHAsI), MOHTOJIOMAHAS (a3Marcko-amepukaHckas). UYepTbl
MPUCTIOCOOJICHHOCTH TPEJCTABUTENIEH YEIOBEUYECKUX pac K YCJIOBHUSM CYIICCTBOBAHUS.
EnuncTBo uenoreueckux pac. Kpurnka pacusma.

JlemoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmuel u cxembl: «Bos3uuknoBenune CojiHeyHOM — cHCTeMbl», «Pa3BuTuhe
OpraHUYEeCcKOro Mupa», «PacturenbHas kieTka», « KuBoTHas kinetka», «lIpokapuornueckas
KJIeTKa», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPa», «CpaBHEHNE aHATOMUYECKUX YEPT
CTPOEHHS  4YeJOBeKa W YeJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
MaJI€OHTOJIOTHYECKUX HAXOJOK MPEJKOB COBPEMEHHOTO YEJIOBEKa», «JlpeBHelline aoam»,
«/lpeBHue nmoan», «IlepBbie COBpeMEHHBIE IIOAN», «HeII0BEUECKUE PAChD».

O6opynoBanue: myspku  «lIpoucxokienue uenoBeka» (OHOCThI aBCTPAJIONUTEKA,
MMUTEKAHTPONa, HEaHJAEpTaliblla, KPOMaHbOHIIA), CJCNKA WM H300paKEHUs KaMEHHBIX
opyaui MEePBOOBITHOTO YyeJoBeKa (KaMHU-YOIIIEPHI, pyOurna, cKkpebiia),
TC€OXPOHOJIOTHYECKasT Tabnuia, KoJueKus: «DopMbl COXPaHHOCTH MCKOITAEMBIX KHBOTHBIX
Y PaCTEHUI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas padota Ne 1. «M3yueHre HCKOMAEMBbIX OCTATKOB PACTEHUHN U KUBOTHBIX
B KOJUIEKITUSX).

DKCKypcusi «IBOJIOLUSI OPraHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAyUHbBIN
WJIM KpaeBeIUEeCKUN My3eil).



Tema 3. Opranu3Mbl 1 OKPYKAK0IIAsA cpeaa.

OKoJIoTHsl Kak Hayka. 3agadyd W pasfeibl 3KOJOTMU. MeToIbl 3KOJIOTMYECKHX
UCCJIeIOBAHUN. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKA.

Cpensl  oOuTaHus  OpPraHU3MOB:  BOJIHAsl, HA3€MHO-BO3JYyIIHAs, IOYBEHHA,
BHYTPUOPraHU3MEHHAs.

Oxonornueckue pakroprl. Kimaccudukanus skogorudeckux GpakTopoB: aOMOTHUECKHE,
OMOTHUYECKHE U aHTpOTIOreHHbIE. JleficTBUE IKOIOrMYecKuX (PaKTOpPOB HA OPraHU3MBI.

AbGuotnueckue (akTOphl: CBET, TeMIEparypa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoGneHus opraHu3MoB K JeHCTBUIO abuoTuyeckux ¢akTopoB. buonornueckue
PUTMBI.

buotnueckue (axktopel. Buupl OHMOTHMYECKMX B3aUMOACUCTBUI: KOHKYpPEHIIMS,
XMIIHUYECTBO, cuMOM03 u ero ¢Gopmbl. Ilapasutusm, Koomepanusi, MyTyallu3M,
KOMMEHCaJIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpalu3M. 3HauECHUE
OMOTUYECKHX  B3aUMOACHCTBUM JUIsl CYLIECTBOBAHMS OpPraHU3MOB B  IPHUPOJHBIX
CO00IIEeCTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU MoNyasiuud. OCHOBHBIE IOKAa3aTeau MOMYJISALHH:
YUCJIIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT, MHUrpanus. /IuHampuka
YUCJICHHOCTH NOMYJISLUU U €€ PEryJIsaLusl.

JlemoHcTpanuu:

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

Tabmuubr u cxembl: kapta «lIpupomnbie 30HB 3emim», «Cpeasl oOUTaHUS
opraHuszMoBy», «@Doronepuoausm», «llonmymannm», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH
nonyJsiuuu UHPy30puu-Typenbkny, «[luiespie nenm.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas pabota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PAaCTEHUM W3 Pa3HBIX
MeCT OOUTAHUSI.

JIaGoparopHas padota Ne 4. «BrnusiHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckas pabora Ne 2. «[logcyér MNIOTHOCTM MOMYJSIUN pa3HBIX BHUIOB
paCTEHUI.

Tema 4. Coo01ecTBa M YKOJOIrHYeCKHE CHCTEMBI.

CooOmiectBO  opranu3mMoB — OuoneHo3. CTpykTypbl OuoOlleHO3a:  BHUAOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (tuiieBas). Buasi-nomunanTel. CBsizu B OUOIIEHO3E.

Dxosioruyeckre cuctemnl (3Kocuctemsl). [loHsTHE 00 SKOCHCTEME M OMOTEOLICHO3E.
QOYHKIMOHAIbHBIE KOMIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHThl, KOHCYMEHTbHI, PEIYyLEHTHI.
KpyroBopoT BelecTB U MOTOK HEPTUU B dKocucTeme. Tpoduyeckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumeBsie nenu u cetd. OCHOBHBIE TMOKa3aTeNd 3KOCHCTEMBI: Omomacca,
MPOAYKLHS. DKOJIOTMYECKUE MUPAMUJIbL: NPOAYKIMHU, YACIEHHOCTH, OMomaccel. CBolcTBa
HKOCUCTEM: YCTOMUMBOCTh, CAMOperyJisitius, pa3zButue. Cykueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCHUCTEMBbI 03€p MU PpeK. DKOCHCTeMa XBOMHOrO WM
IIMPOKOJUCTBEHHOTO JIeCa.

AHTpPOIOT€HHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. Y PpOOIKOocHCcTeMbI. bruonornyeckoe u
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



buopasnoobpazue  kak  (Qaktop  ycroitumBocTH  dKocucTeM.  CoxpaHeHHe
OMOJIOTUYECKOTO pa3Ho0Opasus Ha 3eMIie.

VYyenue B. . Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa ouochepsi.
XKupoe BemiectBo U ero pyHkuu. OcobeHHOCTH OMocdepsl KaK I0O0aNTbHONW SKOCHCTEMBI.
JlnHamMudeckoe paBHOBECHE B 0OpaTHasI CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB M OMOr€OXMMHYECKHE LUKIBI 3JEMEHTOB (yriepozaa, a3oTa).
3oHanbHOCTH OUochepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuectBo B Ouochepe 3emin. AHTPONOTeHHbIE HU3MEHEHHs B Ouocdepe.
['o6asibHbIE HKOIOTHYECKUE TTPOOTIEMBI.

CocyuiecTBoBaHME MPHUPOABI M uenoBeuecTBa. CoxpaHeHHe OHMOpa3zHOOOpaszus Kak
OCHOBa ycToilunBocTH Ounocgepsl. OCHOBA palMOHAIBHOIO YIpPaBICHUS NPUPOIHBIMU
pecypcaMi U WX UCToJb30BaHue. JocTkeHrst OMOIOTHU U OXpaHa MPUPO/IBI.

JlemoHcTpanuu:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuupr u cxemsl: «llumessie uenu», «bHOLEHO3: cOCTaB M CTPYKTypay,
«IIpupoaubie cooOiiectBay, «llenn nmutanusy, «dxonoruyeckas nupamuaa», «buocdepa u
YeJIoBEK», «IKOCHCTEMA IIMPOKOJIHUCTBEHHOIO Jeca», «IKOCHUCTEMa XBOWHOIO JIECcay,
«buoneno3 Boaoéma», «ArpoueHo3», «lIpumepHblE AHTPONOrEHHBIE BO3ICUCTBUA Ha
NpUpoay», «BakHeillllne UCTOYHUKH 3arpsi3HEHHUs] BO3AyXa U TPYHTOBBIX Bon», «llouBa —
BaXKHEMWIIAsl cocTaBisitomas oOuocdepb», «DakTopbl Aerpagaluu mnouB», «llapHUKOBBIN
abdex», «DakTopbl PaTUOAKTUBHOTO 3arpsisHeHHs Ouochepw», «OOmas CcTpykTypa
ouochepr», «Pacnpoctpanenue >xu3zHu B Ouochepe», «O30HOBBIN HKpaH OuoCheps»,
«KpyroBopot yriepoaa B buocdepe», «kKpyropopot a3ora B mpupoze».

O6opynoBanue:  Mojenb-anmdkanusi  «TunuuHele  OMOLEHO3bI»,  TepOapuii
«PactutenbHble  cooOuiecTBay, Kojulekuuu «buoneHos», «Bpenurenu BaKHEUIINMX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu W KOJUICKIIMU PACTCHUH U >KUBOTHBIX,
MpUHAAJICKANIME K Pa3sHbIM DKOJIOTMUECKUMM TpynmnaM ojHoro Buja, KpacHas kHura
Poccuiickoit @eneparyu, n300pakeHust OXpaHsIeMbIX BUJIOB PACTCHUMN U )KUBOTHBIX.

IVNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 11O BUOJIOTNN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBFPA3OBAHUWA

Cormacuo ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pPeE3yJIbTaTaM OCBOCHMS
oOydarolMMuUCs ~ IpOrpaMM  CpeiHero  o0mero  oOpa3oBaHUSA:  JUYHOCTHBIM,
METaIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NTHYHOCTHBIX pPE3yJbTAaTOB OCBOCHMS MpeameTra «buonorus» BbIAEIEHBI
CICAYIOIIME COCTABJSIONIME: OCO3HAHHE OOYYaIOIIUMHUCSI POCCHUHUCKON Tpa)KJaHCKOM
UJICHTUYHOCTH — F'OTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOTPEICIICHUIO,
HaJU4Me MOTUBAIMK K OOYYCHHIO OMOJIOTHMH, IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX
yOXKIIeHW JTUYHOCTH Ha OCHOBE KITIOUEBBIX IICHHOCTEW W HCTOPHUYECKUX TPATUITUI



pa3BUTUsi  OWMOJIOTUYECKOTO 3HAHUA, TOTOBHOCTbH U  CIIOCOOHOCTH  OOYyYaromuxcs
PYKOBOJICTBOBAaTbCSl B CBOEH JEATEIIBHOCTH LEHHOCTHO-CMBICIOBBIMUA  YCTAHOBKaMH,
OPUCYIIMMU  CHUCTEME OMOJOIMYECKOro  OOpa30BaHMs, HAJIWYME  HKOJIOTMUYECKOTO
[PaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS NpeameTa «bHojaorus» JOCTUrarTcs B €IHMHCTBE
yu4eOHOM W BOCIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU
POCCUMCKMMH  COLMOKYJIBTYPHBIMM,  HMCTOPUYECKMMH W JTyXOBHO-HPaBCTBEHHBIMH
LIEHHOCTSIMH, IIPUHATHIMU B OOILECTBE MPaBUIAMU U HOPMaMH MOBEACHUS U CIIOCOOCTBYIOT
npoueccaM CaMOIO3HaHUSA, CaMOBOCIIMTAaHMS W CAMOpPa3BUTHS, Pa3BUTHS BHYTPEHHEHN
MO3ULIUN JINYHOCTH, TATPHOTU3MA, YBAXKEHUS K 3aKOHY M MPABONOPSAIKY, YEIOBEKY TpyJa U
CTapIieMy I[OKOJIEHHIO, B3aUMHOTO YBA)KEHHS, OEpPEKHOrO0 OTHOLIEHUS K KYJIbTYpHOMY
HACJIEAMIO U TPAJIULIMSIM MHOTOHAMOHAIIBHOIO Hapoaa Poccuiickoit denepannu, npupoae u
OKPY’KarOIIEH Cpeie.

JIM4HOCTHBIE pE3yNbTaTbl OCBOEHUA YyueOHOro mnpeamera «bHOJOTUS» TOIKHBI
OTpa)kaThb TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOIIMXCA PYKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEN TO3WLHMEN JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpPHEHTAUUN, ITO3UTHUBHBIX
BHYTPEHHUX YOEXKJICHHUI, COOTBETCTBYIOUIMX TPAJAULUOHHBIM LEHHOCTSAM POCCUNUCKOIO
oO11ecTBa, paclIMpPeHUE KU3ZHEHHOTO OIBITA U OIBITA JESTEIBHOCTH B MPOLIECCE PeATU3alluu
OCHOBHBIX HaNpaBJICHUN BOCIIUTATEIbHOMN IEATEIHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

Cc(OPMUPOBAHHOCTh TPAXKAAHCKOM MO3ULMU OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOI0 OOIIECTBa;

OCO3HAaHHWE CBOMX KOHCTUTYIIMOHHBIX NpaB U OOA3aHHOCTEH, yBaKEHHME 3aKOHAa M
MPaBOMNOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOpPYECKOM MAESATENBHOCTH NPHU CO3JaHUM Y4YEOHBIX
MPOEKTOB, PEHICHUH Y4YEOHBIX M MO3HABATEJIbHBIX 3aJ]1a4, BBIINOJHEHUH OHOJOTHYECKHX
DKCIIEPUMEHTOB;

CITIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO IIO3MIIMIO IO OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHUE YYUTHIBaTh B CBOUX JIEUCTBHUSIX HEOOXOJMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJCHCTBUS IOl C pasHbIMU YOEXKACHUSIMH, KyJIbTYPHBIMH LEHHOCTSAMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOI'O BBIMOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX M HCCIEIOBATENbCKUX 3a7a4, YBAXUTEIHHOTO OTHOIICHHS K MHEHHUIO
OIIOHEHTOB MPH 00CYKICHUN CIIOPHBIX BOIIPOCOB OMOJOTHUYECKOTO COIEP KAHNUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOU I€ATEIBbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMA:

C()OPMUPOBAHHOCTb ~ POCCUHCKON  TIpaKJAHCKOW HWAEHTUYHOCTH, IaTPUOTU3MA,
YBa)XXEHUS K CBOEMY HApOJNy, YyBCTBA OTBETCTBEHHOCTHU niepen PoauHoON, TOpaocTy 3a CBOI
Kpai, cBOXO PoauHy, CBOM A3BIK M KyJbTYpPY, IPOLIJIOE U HACTOSIIEE MHOTOHAIMOHAIIBHOTO
Hapojaa Poccuu;



IIECHHOCTHOE OTHOUIIEHHWE K NPUPOJHOMY HACIEAUI0O U MAMSATHUKAM MPUPOJbI,
NOoCTUkKeHUAM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJI POCCHUICKUX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMONIOTHUH, TOHUMAaHUSl 3HA4YE€HHUs] OUOJOTMM B TO3HAHMM 3aKOHOB MPHUPOIBI, B KU3HU
YeJI0BEKa U COBPEMEHHOTO O0IIECTBA;

uaerHas  yOeKIEHHOCTb, TOTOBHOCTh K CHyKeHHI0O U 3amute (OTedecTna,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TIOBEICHNS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTYyallMl0 M NPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OYAYIIErO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENISAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O TMPHUHATHS LEHHOCTEHM CEMEWHOM JKU3HU B COOTBETCTBUHU C TPagULHSIMU
HapoaoB Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIItOUAsl SCTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAaHUE YMOIMOHATBLHOTO BO3ICHCTBUSI JKMBOM IPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIJIEHUE MPOSIBISATH
KaueCTBa TBOPYECKOU JIMYHOCTH;

5) ¢usuueckoro BocnuTaHusA, (OPMHPOBAHMSA KYJbTYPbI 310POBbA H
IMOIMOHAJILHOTO 0JIaronoyums:

MOHMMAaHUE U pealu3alus 3I0pOBOro W Oe3omacHoro obpasza KU3HH (370pOBOE
MUTaHue, COOJI0/IEHNE TUTUEHUYECKUX MPAaBUIT U HOPM, COATAHCUPOBAHHBIN PEKUM 3aHSATUN
U OTIbIXa, peryisipHas (Qu3nyeckas aKTUBHOCTh), OEpPEeKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (hU3UYECKOMY U NMCUXUUYECKOMY 3710POBbIO;

MMOHMMAaHUE IICHHOCTH TPaBUJl WHIUWBHUAYAJbHOTO U KOJJIEKTMBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAaHHWE TOCIEJACTBUN W HETPHUATHS BPEIHBIX MPUBBIYEK (YHIOTPEOJIICHUS QJIKOTOJIA,
HapKOTHKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHHUE IICHHOCTH MacTepCTBa, TPYAOJI00HE;

FOTOBHOCTb K AaKTUBHOM  JEATEIBHOCTA  TEXHOJOTMYECKOM UM  COLUMAIBHOMN
HaIPaBJIECHHOCTH, CTOCOOHOCTh MHUITUUPOBATh, INTAHUPOBATH M CAMOCTOSITEIILHO BBITTOTHATh
TaKy0 JEATEIbHOCTD;

MHTEPEC K pa3inyHbIM chepaM npodeccuoHaNbHON eSITeIbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBIA BBIOOp Oynyiiei npodeccuu U pearu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
TIJIAHBI;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHIO Ha MPOTSHKEHUU BCer
KU3HHU;



7) IKOJIOTHYEeCKOTr0 BOCIIMTAHUSA:

HKOJIOTMYECKU 1I€TIECO00pPa3HOE OTHOIICHHWE K MPHPOJAE KaK HMCTOYHUKY >KM3HHM HA
3emJie, OCHOBE €€ CyIIIECTBOBaHMS;

MOBBIIICHUE YPOBHS IKOJOTUYECKON KYJIBTYphI: MPUOOPETEHUE ONBITA TUIAHUPOBAHUS
MTOCTYIKOB M OLIEHKH X BO3MOKHBIX MOCJIEICTBHM JIJIs1 OKPYKAIOLIEH CPEIbI;

OCO3HaHME rI00aJbHOT0 XapaKTepa SKOJIOTMYECKUX NPOOJIEM U ITyTeW X PEIICHHUS;

CIIOCOOHOCTh HCIOJB30BaTh MPUOOpETaeMble MpHU HU3YYCHUH OHOJIOTHMH 3HAHUS U
YMEHUSl TIPU PEIICHUU MPOOJIEeM, CBS3aHHBIX C PalMOHAIBHBIM IMPUPOIONOIb30BAaHUEM
(cobnroeHue mpaBuil MOBEJACHUSI B IPUPOJIE, HAMIPABICHHBIX HA COXPAHEHHE PAaBHOBECHUS B
AKOCHUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, ONOCHEpPHI);

AKTUBHOE HENpPUSTHE ACHCTBUH, MPUHOCSIIIMX BPEJl OKpYKaroUuled MpUpOIHOM cpene,
yMEHHUE IIPOTHO3UPOBATh HEeOJIaronpusTHbIE DKOJIOTMYECKUE IIOCJIEICTBHUS
NpeapUHUMAEMbIX JEHCTBUI U MIPEeI0TBpaIaTh UX;

HaJU4Hhe Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHHS, SKOJOTUYECKON KYJIbTYpbI, OIbITa
JESATENBbHOCTH JKOJIOTMYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCA HMHU B
MT03HABATEJIbHOM, KOMMYHUKATUBHON M COLIMAJIBHON MPAKTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOM AESATEIBHOCTH YKOJIOTMYECKOM HAPaBICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JHAJIOTE KYJIBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPIIECHCTBOBAHME  SI3bIKOBOM M YHTATEIbCKOW  KYJIbTYpbl KakK CpEICTBa
B3aMMOJICHCTBUS MEXIY JHOAbMH U MO3HAHUS MUPA;

MOHUMaHue crnelupuKr OMOJIOTUHM KAaK HAyKH, OCO3HaHUsS €€ poju B (hOPMUPOBAHUU
pPalMOHAJIBHOIO HAy4YHOrO MBIIUICHMS, CO3JaHUM LEJOCTHOrO TMpEeACTaBICHUS 00
OKpY)XaloIlleM MHUpE Kak O €AMHCTBE NpPUPOJIbI, 4YeJOBeKa M OOIIeCTBa, B IO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEN U pPeIeHUH MPoOIeM COXpaHEHUs PUPOJHOTO PaBHOBECHS,

yOeXKJIEHHOCTh B  3HAYMMOCTH OWOJIOTMM JJIS  COBPEMEHHOM  IMBUJIM3ALIMHU:
o0OecrieyeHUss HOBOTO YpPOBHA  Pa3BUTHUS ~ MEAMIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh pPEeCypCHble MPOOJEMbl pa3BUTHUSL YEIOBEYECTBA,
MOMCKA IMyTeH BBIX0JIa U3 TJIOOATBHBIX IKOJIOTHIYECKUX TIPOOJIeM 1 o0ecrieueHus mepexoia K
YCTOMYMBOMY pa3BUTHIO, PALMOHAIIBHOMY HCIIOJIB30BAHUIO IPUPOJIHBIX PECYPCOB U
(OpMHUPOBAHNIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OMOJIOTMYECKMX 3HAHUW B IEJSIX TOBBIIICHUS
oOmmel  KyJnbTypbl, €CTECTBEHHO-HAy4YHOW T'PAaMOTHOCTH, KaK COCTAaBHOW  4YacTH
(GYHKIIMOHATBHOW TPaMOTHOCTH 00yvaronuxcs, GopMUpyeMoil Mpu U3yuyeHUU OUOJIOTHH;

MNOHUMAHUE CYIIIHOCTU METOOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YyaeMble 3HAHUS JUJIs aHalu3a U OOBSICHEHUS SBJICHHM
OKPYXAIOIIEr0 MUpa U MPOUCXOIAIIMX B HEM M3MEHEHMH, YMEHHE JenaTh 000CHOBAaHHBIE
3aKJIIOUYEHUSI HA OCHOBE HAy4YHBIX ()aKTOB M HUMEIOUIMXCA JaHHBIX C LEJIhI0 MOJyuYeHUs
JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITETTLHO HCIOJIB30BaTh OWOJIOTHYECKUE 3HAHWS JIJIST PEIICHUS
po0JIeM B PEATbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHWE IEHHOCTH HAyYHOH NEATeThHOCTH, TOTOBHOCTh OCYIICCTBIIATH MPOCKTHYIO
M MCCIIEI0BATEIBCKYIO IEATEIbHOCTh WHANBUIYAIBHO U B TPYIITIE;

TOTOBHOCTh U CHOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYCHHUIO HOBBIX 3HAHW MO OWOJOTHU B COOTBETCTBUU C >KU3HCHHBIMH
OTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHSI YU4EOHOro npeaMera «bruosiorusy BKIIOYAKOT:
3HaUYMMbIE 11 (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOLIUXCS MEXKIUCUUIUIMHAPHbBIE
(MexxnpeaMeTHble) OOILEHAYyYHbIE MOHATUSA, OTPaKAIOUIUE LEIOCTHOCTh HAYYHOW KapTHUHBI
MHUpa U CieUU(PUKY METOA0B MMO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (BELIECTBO,
SHEprusi, SBJICHHE, TMpOLECC, CHUCTEMA, HayuyHbli (akT, TMNPUHIUN, THUIIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TEOpHUs, UCCIEAOBAHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U
IpYruX), YyHHUBEpCAJbHbIE YyueOHble JAelcTBUS (TIO3HABATEIbHbIE, KOMMYHHKATUBHBIE,
peryisTuBHbIE), oOecrneunBaromye (HopMUpoBaHHE (YHKUIMOHAIBHOM TPAMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIMU OOY4YaloIIUXCs, CHOCOOHOCTh OOY4YaroIIMXCsl HCIOJb30BaTh
OCBOEHHBIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIE
NEWCTBUSA B IMO3HABATEIBHOW U COIMAIBHON MPAKTHUKE.

MeranpeaMeTHbIe pe3yibTaTbl OCBOEHUS MPOrpaMMBbl CPETHETO O0IIero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OBiaieHue YHMBEPCAJBHBIMH Y4eOHBIMH MTO3HABATEIbHBIMH ACHCTBUSMMU:

1) 6a30oBbIe JIOTHYECKHE AEHCTBUS:

CaMOCTOSATENIbHO (POPMYJIMPOBaTh U AKTYaJM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIB30BaTh NPHU OCBOCHHM 3HAHUI MPUEMBI JIOTMYECKOTO MBIIUICHHS (aHanu3a,
CUHTE3a, CpaBHEHHUA, Kiaccuukanuu, 0O0OIICHHs), PACKPHIBATH CMBICT OWOJIOTHYECKUX
MOHATUN (BBIACNATh MX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATh CBA3UM C APYTHMMHU
TIOHSATUSIMHU );

OMpeNensaTh LeNu NeATeTbHOCTH, 3a/laBas MapamMeTpbl U KPUTEPUH UX JOCTHKEHUS,
COOTHOCHUTB PE3YyJIbTAThI IEATEIIBHOCTH C MOCTABJICHHBIMU LESIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHATHS Al 0ObACHEHUS (DAKTOB U SBIICHUUN KUBOU
MIPUPOJIBI;

CTPOUTHb JIOTMYECKHE pACCYKJIEHUS (MHAYKTHBHBIC, NEAYKTUBHBIE, IO aHAJIOIMH),
BBUSIBJIATH ~ 3aKOHOMEPHOCTM W IPOTUBOPEYMsST B  PacCMaTpPUBAEMBIX  SIBJICHUSX,
(bopMyIHpOBaTh BHIBOBI M 3aKIIOUCHHUS,;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEICTBA JJIA MPEICTABICHUS CYLIECTBEHHBIX CBS3EU
M OTHOLICHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTHUBOPEUU Pa3HOTO
pOJ1a, BBIIBIIEHHBIX B Pa3JIMYHbIX HUH(POPMALIMOHHBIX UCTOYHHUKAX;



pa3zpabaThiBaTh IUIaH pEMIEHUS MpoOieMbl C y4€TOM aHaluu3a HMEIOIIUXCS
MaTepHalIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTbh KOPPEKTHUBBI B JESATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJSIM,
OLICHUBATh PUCKHU MOCIEIACTBUN IEITENBHOCTH;

KOOPJIMHUPOBATh U BBIINOJHATH Pad0Ty B YCJIOBHUSX PEATBHOIO, BHPTYAJIBHOIO H
KOMOMHHPOBAHHOI'O B3aUMO/JICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHS:

BJQJ€Th HABbIKAMHU Y4YEOHO-HUCCIEAOBATEIbCKOM M TPOEKTHOW JIeATEeNbHOCTH,
HaBBIKAMM pa3pelieHus] MpoO0sIeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY
MIOMCKY METOJOB pEHIeHUs] MPAaKTHYECKUX 3a/lad, MNPUMEHEHHUIO Pa3IuYHbIX METOOB
MMO3HAHUS;

HCIIOJIB30BaTh PA3JIUYHBbIE BUABI ACATEIBHOCTA MO IMOJYYEHUID HOBOTO 3HAHUS, €r0
MHTEPHpPETALNH, TPEOOPa30BaHUIO0 U TPUMEHEHUIO B YU€OHBIX CUTYalUsIX, B TOM YHCIIE NIPU
CO3J]aHUU YYEOHBIX U COLIMAIIbHBIX MPOEKTOB;

dbopMupoBaTh Hay4HBIM THUI MBIIUICHUS, BIQJACTh HAYYHOM TEPMHUHOJIOTHEH,
KIJIFOYEBBIMU MOHATHIMU U METOJIAMU;

CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHOM NEATENILHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISBJISITh MPUYMHHO-CJICJACTBEHHbIC CBSI3UM U aKTyaJIU3UPOBATh 3ajady, BBIJIBUTATH
TUIIOTE3Y €€ pEelIeHUs, HAXOAUThb apryMEHThI IJIsl JOKa3aTeIbCTBAa CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJIM3UPOBaTh IMOJYYEHHBIE B XOJ€ PEIICHUS 3a0ayd PE3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATH L€JICHANPaBICHHbBIN OUCK MEepeHoca CPeACTB U COCOO0B JACHCTBUS B
poheCCHOHAIIBHYIO CPEIY;

YMETh TEPEHOCUTh 3HAHUS B I[IO3HABATEIIbHYI0O M MPAKTUYECKYyl0 00JacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJIEH, MpeJiaraTb OpPUTHMHAIbHBIE MOAXOJbl U PEIICHHS, CTaBUTH
MpOoOJIEMBI U 33/1a4H, IOMYCKAIOIIHNE ATbTEPHATUBHBIE PEIICHUS.

3) paboTa ¢ uHpopmManmeii:

OpPUEHTHUPOBATHCS B PA3TMYHBIX UICTOYHUKAX MH(POPMALIUU (TEKCTE y4eOHOTO MOCcCoOus,
HAyYHO-TIOMYJISIPHOM ~ JUTEpaType, OWOJOTHYECKUX  CIIOBApSAX H  CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHETE), aHanmM3upoBaTh WHPOPMAIUIO PA3TAYHBIX
BUIOB U (GOpM TMPEACTaBICHUS, KPUTUYECKH OICHHBATh €€ JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTB;

(bopMyIMpOBaTh 3alpOChl U MPUMEHSTH Pa3IUYHbIE METOJbI MPHU MOUCKE U 0TOOpE
Oounonornyeckoi nHGOpMAIIKN, HEOOXOIUMOM JIJIs1 BBITIOTHEHUS y9eOHbIX 3a/1a4;

MprOOpeTaTh OMBIT UCTIOJIB30BaHMS WH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUH,
COBEPUIEHCTBOBATh KyJIbTYPY aKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIbHYIO (OpMY MNpeACTaBICHUS OHOJOTHYECKON
uHpopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKHU U JIPYTOE);

UCIOJIb30BaTh HAy4YHBIH S3bIK B KAueCTBE CpPEIACTBA IpuU paboTe ¢ OMOJOTMYECKOU
UHpOpMaLMeil: IPUMEHATh XUMHUECKHE, (PU3NUECKUE U MAaTEMaTUYECKNUE 3HAKU U CUMBOJIBI,
dbopmyibl, ab0peBHaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh M MpeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATISAHOCTH;

BJIAJIeTh HABBIKAMM pACIIO3HABAHUSA M 3alllUThl MHpOpManuu, HH(OPMALUOHHON
0€30MacCHOCTH JIMYHOCTH.

OgiageHne yHMBEPCAJIbHBIMA KOMMYHHMKATUBHBIMH A€ CTBUSIMM:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHKAIlMd BO BceX cdepax >KHU3HH, aKTUBHO Yy4YacTBOBATh B
AUaJIoTe WM JAMCKYCCHUU IO CYILIECTBY OOCYyXJaeMOM TeMbl (yMEHHE 3a7aBaTh BOMPOCHI,
BBICKA3bIBAaTh CY)KJICHUSI OTHOCUTEIBHO BBINIOJHEHUS IpeAjiaraéMod 3a/ladyd, YYUTHIBATH
WHTEPECHI U COTIACOBAHHOCTD MO3UIUH IPYTUX YUaCTHUKOB AUATIOTA WIN JUCKYCCHN);

pacno3HaBaTh HEBepOalbHBIE CPENCTBA OOIIECHUS, NOHMMATh 3HAYEHHE COIUATbHBIX
3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTyallud, YMETh CMAr4aTh
KOH(JIMKTBI U BECTH IIEPErOBOPHI;

BJIQ/IETh PA3JIMYHBIMU CIOCOOAMU OOIIEHUSI M B3aUMOJCHCTBUS, TOHUMATh HAaMEPEHUs
APYTUX JIOJIEH, TPOSIBISITh YBAKHUTEILHOE OTHOIIEHHE K COOECETHHWKY M B KOPPEKTHOU
dhopme popMynupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

MOHMMATh M HWCIOJB30BaTh MPEUMYIECTBA KOMAaHIHOW M WHAMBUAYAIbHON pPabOTHI
MpU peuieHur OUOJIOrMYecKO MpoOjeMbl, 00OOCHOBBIBATH HEOOXOIMMOCTh MPUMEHEHUS
IpyNNoBbIX (HOPM B3aUMOJEHCTBUS MPU PELICHUHN YueOHO 3a1auu;

BbIOMpATh TEMATUKY U METObl COBMECTHBIX JEHCTBHUI ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)J0ro YieHa KOJIJIEKTHUBA;

NPUHUMATH IIEI COBMECTHOW MACSITENbHOCTH, OPTraHW30BbIBATHh W KOOPAWHHUPOBATH
JNEUCTBUA MO €€ NOCTHXKEHMIO: COCTABJIATH IUJIAH JIEHMCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KAa4eCTBO CBOEr0 BKJIAJa M KaXIOTO Yy4YaCTHUKA KOMAaHIbl B OOIIMHA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npesiaraTh HOBBIE MPOEKTHI, OLICHUBATh UACH C TIO3UIIMA HOBU3HBI, OPUTHHAIEHOCTH,
MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEIECHUE B Pa3IMYHBIX CUTYyalMsIX,
MPOSIBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITH MHUIIMATUBHBIM.

OgiageHne yHMBePCAJIbHBIMHU PeryJIsiTHBHBIMH e CTBHSIMH:

1) caMmoopraHu3anus:

HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBIABICHUS MPOOJIEM M HMX PEIICHUS B
KU3HEHHBIX U YU€OHBIX CUTYaIUsX;



BBIOMpATh HA OCHOBE OMOJIOIMYECKUX 3HAHWUN IIEJIEBbIE U CMBICIOBbIE YCTAaHOBKU B
CBOMX JEHUCTBUSAX M MOCTYIIKax II0 OTHOLICHUIO K >KUBOM IPUPOJAE, CBOEMY 3J0POBBIO U
3I0POBBI0 OKPYKAIOIUX;

CaMOCTOSITENIBHO OCYILECTBIISATh IO3HABATENIbHYIO AESITEIbHOCTD, BBISBIATH IPOOJIEMBI,
CTaBUTh U (HOPMYIHpPOBATH COOCTBEHHBIC 33Jaud B 0OpPA30BATENBHOM NEATEIBHOCTH U
KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEUICHHs] MpOoOJIeMbl € YYETOM HMEIOLIUXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEANOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTyaLUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTECHUH;

JenaTh OCO3HAaHHBI BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelLIeHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

COoCOOCTBOBAaTh (POPMUPOBAHUIO W MPOSABICHHUIO IIMPOKOM HJPYAUIMU B Pa3HbIX
00J1aCTAX 3HAHUH, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JABaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIQJICTh HABBIKAMM TIO3HABATENbHON pPEeQIEKCUH KaK OCO3HAHMSI COBEpPIIAEMBIX
NEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB W OCHOBAHWM, HCIOJIb30BaTh
npuéMbl peIeKCUu AJIs OLIEHKH CUTYyalluH, BEIOOpA BEPHOTO PEILICHUS;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PELLECHHUS 10 UX CHUKEHMUIO;

IIPUHAMATh MOTUBBI M apTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIbHOCTH;

3) npuHsATHE CeOsl U APYTUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHAMATh MOTUBBI M apTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTAaTOB ACATEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeaoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl ocBoeHHsl mnporpamMmbl COO mo Ouonorum Ha 0a30BOM
YpOBHE BKJIIOYAIOT cHeluduueckue A yuaeOHoro npeamera «buonorusy HaydHble 3HAHMS,
YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHHIO, MHTEPIPETAIMH U MPEeoOpa30BaHUIO 3HAHUH,
BUJIbI JESATEIBHOCTU MO TOJYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUW B Pa3IMUYHBIX
y4EOHBIX CUTYyalUsIX, @ TAK)KE B PEAIbHBIX )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX C OMOJIOTHEN.
B nporpamme npeaMeTHbIE PE3YNIBTATHI IPEICTABIECHBI 110 F0JIaM 00YYEHUSI.

[IpenmeTrHbie pe3ynabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» é 10 knacce
JOJIKHBI OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHUNH O MECTE M POJIM OMOJOTMH B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ((OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHOU KApTHUHBI MHUpa
¥ Hay4dHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHICKUX U 3apyOex HBIX Y4EHBIX-OHMOJIOTOB B



pa3Butue Ouonoruu, GyHKIIMOHATIHLHOW TPAMOTHOCTH YeJIOBEKa JJI PELICHUS >KU3HEHHBIX
3a/1ad;

YMEHHUE pPaCKpbIBAaTh COJEp)KaHHE OHOJOTUYECKUX TEPMUHOB M TOHSTUH: >KU3HB,
KJIETKA, OpraHu3M, MeTaboju3M (OOMEH BEIEeCTB M MPEBpAIEHHWE SHEPTUH), FOMEOCTa3
(camoperynsinus), YpOBHEBas OpraHu3alus JKUBBIX CHCTEM, CaMOBOCIPOW3BEIACHUE
(penponykuus), HacJAEACTBEHHOCTb, U3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHUE Hu3JlaraTh OMOJOTHYECKHUE TeopuH (KJIETOYHAsi, XpOMOCOMHAas, MyTal[MOHHAs,
IIEHTpajbHas JorMa MOJEKYJsipHON Ouosnorum), 3akoHsl (I'. Mennens, T. Moprana, H. 1.
BaBunoBa) u yueHus (0 LEHTpaXx MHOroOOpa3us U MPOUCXOXKIACHUS KYJIbTYPHBIX PACTCHHI
H. 1. BaBuiioBa), onpeaensaTh rpaHULbl UX IPUMEHUMOCTH K JKUBBIM CHUCTEMAM;

YMEHHUE BIAJETh METOIAMH HAYYHOT'O TO3HAHUS B OMOJIOTUU: HAOIIOAECHUE U ONKMCAHKE
KUBBIX CHUCTEM, IMPOIECCOB U SIBICHUN, OpraHU3alUsi W IPOBEICHUE OMOJIOIMYECKOIO
DKCIIEPUMEHTA, BBIJIBHKCHHUE THIIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXKIY HCCIENYyEMBIMU
BEJIMYMHAMU, OOBSICHEHUE TOJIYYEHHBIX PE3YyJbTAaTOB, UCIOJb30BAaHHBIX HAYYHBIX MOHSATHUH,
TEOPUH U 3aKOHOB, YMEHHUE JI€JIaTh BHIBOJIBI HA OCHOBAHHUH MOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYLIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK IMPOKAPHOT U DYKapHoOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa
BEUIECTB M TMPEBpAIllEHUsT DHHEPrUM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U
HHEPreTUYecKoro 0OMeHa, XeMOCUHTE3a, MUTO3a, MEi103a, OIJI0OJOTBOPEHHUS, PA3MHOKEHUS,
MHJUBUyaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOT€HE3);

YMEHHE MPUMEHSTH MOJIYyYCHHbIE 3HaHUS ISl OObSICHEHUSI OMOJIOTMYECKUX MPOIIECCOB
W SIBJICHUM, U1 NPUHATHS INPAKTUYECKUX PEIICHUN B IOBCEIHEBHOM JKU3HU C LIEJBIO
oOecnieueHrss OE30MACHOCTH CBOEr0 370pPOBbSi M 3/I0pPOBbS  OKPYXKAIOIIMX JIIOJIEH,
COOJIIOJIEHNS. HOPM TPaMOTHOIO MOBEJEHUSI B OKPY’KAIOIIEH MPUPOJHON cpenie, MIOHUMaHHe
HEOOXOJIMMOCTH HCIIOJIb30BaHUs JOCTHKEHUN COBPEMEHHON OMOJIOTUHM M OUOTEXHOJOTHI
JUISl pallMOHAIBHOTO IPUPOIONIOJIb30BaAHUS;

YMEHHE pellaTh 3JEMEHTApHble TI€HETHMYECKHE 3aJlad Ha MOHO- M JUTHOpHIHOE
CKpEUIMBaHUE, CUEIUICHHOE HAaCJeJAOBaHWE, COCTaBISATh CXEMbl  MOHOTHOPHUIHOTO
CKpEILUBaHUsA U1 IPEACKA3aHNS HACIEA0BAHUS IPU3HAKOB Y OPTAHU3MOB;

YMEHUE BBIMOJIHATH JJA00PATOPHBIE U MPAKTUUYECKUE padOThI, COONIOAATH MpaBuia Mpu
pabote ¢ yueOHBIM 1 Ta0OPaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTUYECKU OLICHUBATh U MHTEPIPETUPOBATH MHPOPMAIUIO OMOJIOTHYECKOTO
coJiep KaHusl, BKIIOYAIOIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3JIMYHBIX UCTOUYHUKOB (CpeacTBa
MaccoBoil  MH(OpMaNMK, HAay4YHO-TIOMYJSpPHbIE  MaTepHalibl), HSTHUYECKHE  aCIHEKThI
COBPEMEHHBIX HCCIICOBAHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MUCHBMEHHBIE W YCTHBIE COOOIIEHMs, 0000IIas
OMOJOTHYECKYI0 HH(QOPMAIMI0 H3 HECKOJBKHMX HMCTOYHHUKOB, TPaMOTHO HCIOJIb30BATh
MOHSATUMHBIN anmapar OUOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMs yueOHoro mpeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUWA O MECTE€ M POJM OMOJOTHUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOM KapTHUHBI MUpa



¥ Hay4dHOTO MHPOBO33PEHHMS, O BKJIAJE POCCHICKUX U 3apyOe HBIX Yy4EHBIX-OHMOJIOTOB B
pa3Butue OUONOrUH, (PYHKIIMOHATIHHOW TPAMOTHOCTH YeJIOBEKa JJIs PELICHUs >KU3HEHHBIX
3azay;

YMEHHUE pacKpbIBaTh COJACpXKAHUE OHOJIOTMUECKMX TEPMUHOB U TOHATHUNA: BUJ,
NOMyJSIIKs, TEHO(MOHH, OSBOJIONMS, ABWXKYIIHME CHIbl  ((aKTOpbl)  SBOJIIOLMH,
MPUCTIOCOOJICHHOCTh ~ OPTaHW3MOB,  BHJA000pa30BaHHE,  DKOJOTHYECKHE  (PaKTOPHI,
HKOCUCTEMA, MPOIYLEHThl, KOHCYMEHTBI, PEAYLEHTBI, ILEeNH THUTAHUS, SKOJOTHYECKas
nupamMujia, OMoreoleHo3, ornocdepa;

yMEHUE u3JlaraTh Ouosiormueckue Teopuu (dBotourMoHHas Tteopus Y. [lapBuHa,
CHUHTETUYECKasi TEOPHs SBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIILIEBOTO CXOJICTBA
K. M. bapa, uepenoBanus riaBHbIX HampasiieHMM W Imyted somonuu A. H. Ceseprosa,
yueHus o 6uocepe B. V. Bepnaackoro), onpeaensite rpaHULbl KX IPUMEHUMOCTH K )KUBBIM
CUCTEMaM,;

YMEHHE BJIAJIETh METOJAaMH HAYYHOTO MTO3HAHUS B OMOJIOTHH: HAOTIOACHUE U OTICAHNE
KUBBIX CHCTEM, TPOIIECCOB U SIBICHUN, OpPraHHW3aIMsl W MPOBEICHHE OHOIOTHYECKOTO
HKCIIEPUMEHTA, BBIABI)KCHUE THUIOTE3bI, BBISIBICHHUE 3aBUCUMOCTH MEXIY HMCCIEAYEMBIMH
BEJIMYMHAMU, OOBSICHEHHE TIOJyYEHHBIX PE3yJbTaTOB, UCIOIb30BAHHBIX HAYUHBIX NOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIC MPHU3HAKUA CTPOCHHS OWOIIOTHUYECKUX OOBEKTOB:
BUJIOB, MTOMYJISIUHN, MPOTYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOT€OIIEHO30B U AIKOCUCTEM,
OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOro oT0opa,
BUJ1000pa30BaHUsl, IPUCIIOCOOTICHHOCTA OPTaHU3MOB, JIEHCTBUS JKOJOTUYECKUX (AaKTOPOB
Ha OpPraHM3Mbl, NEPEHOCAa BEIIECTB W IMOTOKA SHEPrUU B HKOCHCTEMAax, AHTPOIOTE€HHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEUIECTB M OMOTCOXUMHUIECKIX
LIMKJIOB B Onocdepe;

YMEHHE MPUMEHSTH MOJyYCHHbIE 3HAHUS ISl OObSICHEHUSI OMOJIOTMYECKUX MPOIIECCOB
U SIBICHUHN, JUISl TPUHATHS NPAKTUUECKUX PEIICHUH B MOBCEIHEBHOW JKM3HU C IIEJIBIO
oOecrieueHuss 0E€30MAaCHOCTH CBOETO 3[0pOBbsI M 3J0POBbS OKPYXKAIOMIMX JIOJEH,
COOJTFOICHHUST HOPM TPAaMOTHOTO TIOBEJICHUS B OKPY’KaIOIIEH MPUPOTHON Cpelie, TOHUMaHHUe
HEO0OXOIMMOCTH HMCTIOH30BAHMS JOCTHKCHUM COBPEMEHHOUW OMOJIOTHH IS PAIIMOHAIBHOTO
MPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh dJeMEeHTapHble OMOJOTHYECKHE 3a7aul, COCTABIATh CXEMbI IIepeHoca
BEILIECTB U SHEPTUHU B dKOcUCTEMaX (LIeNMU MUTaHUs);

YMEHHUE BBIMOJIHATH JJA0OPATOPHBIE U TIPAKTUUYECKUE pabOThI, COOJIIOAATH IpaBuiIa MpH
pabote ¢ yueOHBIM 1 Ta00PATOPHEIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKU OICHHBATh U MHTEPIPETUPOBATH MHPOPMAINIO OMOJIOTHYECKOTO
COJIepKaHusl, BKIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS U3 PA3TUYHBIX UCTOYHHKOB (Cpe/CcTBa
MaccoBOM HH(OpMaIK, HAYYHO-TIOMYJIAPHBIE MaTepuajbl), pacCMaTPUBATh TII00aIbHbIE
HKOJIOTUYECKHE MPOOJIEeMbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3UITHIO;



YMEHHE CO3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHMs, 0000IIas
OMOJOTHYECKYI0 HH()OPMAIMI0 W3 HECKOJBKHMX HMCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
MOHSATUUHBIN anmapat OUOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne /i P Konrpoabnsie IIpakruyeckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
! brosorns Kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBbIE CHCTEMBI M UX OpraHU3aIus 1 bubmmorexa LIOK
p t https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
X i 1
3 MMHYECKHUI COCTAaB U CTPOCHUE KIIETKU 8 https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
4 X
HSHEASHTEILHOCTD IICTRH 6 https://m.edso0.ru/7f41c292
5 PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 3 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOIOTHH https://m.eds00.ru/7f41¢c292
bu6mmoreka [IOK
8 Pesepaiioe Bpens 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HanmeHoBaHue pa3/ie/ioB U TeM nu(poBbIe
Ne ni/m P Kourpoabsuble IIpakTnyeckue (1udpp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI

pecypchbl
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bubmuoreka [JOK

1 IBOMOLKOHHAS GHOOTHA 9 ! https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 05 bubmumoreka [IOK

3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK

3 Opranu3MLL 1 OKpY>KaIomas cpea S 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK

4 Coo0111ecTBa 1 HKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK

S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* buosorus, 10 knacce/ [Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u npyrue /Ilox pen.
[Taceunnka B.B., Akiinonepuoe odmiectBo «M3aarenscTBo «IIpocBemienue»
* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue /Tlox

pen. [Taceunuka B.B., Aknuoneproe o6mectBo «M3marenscTBo «IIpocBemenne)

METOANYECKHUE MATEPUAJIBI JIJISA YUUTEJIA
buonorus 10 knacc/ [laceunnk B.B., Kamenckuit A.A., Pyoros A.M. u npyrue /Ilox pen.

[Taceunnka B.B., Akiinonepnoe odmiectBo «M3naarensctBo «IIpocBerienue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

OI'C "Mog mkona"






