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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl O OHOJIOTHH TEOPETUYECKYIO OCHOBY JISI ONpEAENCHHUsS MOAXOA0B K (HOPMUPOBAHHIO
coaepkaHusi yueOHoro mpeamera «buomorus» coctaBwiM:  KoHUenTyanpHele moioxeHus DPIOC  COO o
B3aMMOOOYCIIOBICHHOCTH LEJIEeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHUs U TPEOOBAHUN K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB,
MOJIOKEHUST 00 OOMIMX MLEeNsX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CpPEIHEro O0OIero
oOpazoBanus B Poccuiickoit denepaiiuu, a Takxke MOJOKEHU O creruduke OMOJOTHH, €€ 3HAYEHUU B MO3HAHUM >KUBOU
OpUPOJIbI U OOECTEUEeHUH CYIIECTBOBAHUS UEIOBEYECKOro obmiecTBa. COIIacCHO HA3BaHHBIM IOJOKEHHSIM, ONpEACTICHBI
OCHOBHbIE (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu Aa€T MpeicTaBiIeHUE O IeNsiX, 00 o0miei crpaTteruu oOy4eHHs, BOCIMTAHUS U PAa3BUTHUSA
oOyyaromuxcsa cpeacTBamMu yuyeOHoro mnpeamera «buosnorus», ompexaenser oOsf3aTeNbHOE MPEIMETHOE COJEpKaHHUE, €ro
CTPYKTYPY, pacipeielieHue Mo pa3jesiaM U TeMaM, pEeKOMEHAYEMYIO MOCIeA0BaTEIbHOCTh U3YUCHHs yUeOHOr0 MaTepuaa ¢
y4€TOM MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKH 00pa3oBaTeIbHOrO MPOIecca, BO3PACTHBIX OCOOCHHOCTEM
00y4Jaromuxcs.

B mporpamme mo OMOIOTHM Tak)K€ YYHUTHIBAIOTCS TPeOOBaHUS K TUIAHUPYEMBIM JIMYHOCTHBIM, METAlpEeIMETHBIM H
IpeIMETHBIM pe3yJibTaTaM 00y4YeHHs] B (JOPMUPOBAHUU OCHOBHBIX BUJOB y4e€OHO-MTO3HABATENILHOMN EATEIbHOCTH/YUeOHbBIX
JEUCTBUN 00YyUaIONUXCs IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOTO 00pa30BaHUsl.

B nporpamme no 6uoniorun (10-11 xiaccel, 6a30BbI ypOBEHb) pealn30BaH MPUHIUIT IPEEMCTBEHHOCTH B M3yU€HUU
ouonoruu, 6marogaps 4emy B HEil MPOCMAaTPUBAECTCSI HAMIPABICHHOCTh HA Pa3BUTHE 3HAHHM, CBA3AHHBIX ¢ (DOPMUPOBAHHEM
€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, IEHHOCTHBIX OPHUEHTALUN JTUYHOCTH, SKOJIOTHYECKOTO MBIIIICHUS, TPEICTaBICHUA
0 310pOBOM 0Opa3e XKM3HU U OepeKHBIM OTHOIIEHHEM K OKpy’Karolel mpupoaHoil cpene. IloatoMy Hapsy ¢ U3yueHUEM
OOIIEOMONIOTUYECKUX TEOpUM, a TakKe 3HAHMM O CTPOCHUU >KUBBIX CHCTEM pa3HOTO0 paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONIUX B HUX IMPOLIECCOB B MPOTrpamMMe MO OHOJOTHH y/IEJICHO BHUMAaHHE HCIIOIH30BAHHUIO MOJYYCHHBIX 3HAHUHI B
MOBCEIHEBHOM JKM3HM JUIS PEIICHUs MPUKIATHBIX 3a7ad, B TOM 4YHCIe: NpOPUIAKTHKU HACIEACTBEHHBIX 3a00JieBaHUN
YeJIOBeKa, MEIUKO-TEeHETUYECKOrO0 KOHCYJIbTUPOBAaHUS, OOOCHOBAHHUS 3KOJOTHYECKH LEJIecO00pa3HOro IMOBEACHHUS B
OKpYy arollled MpUPOJHON Cpelie, aHalu3a BIUSHUSA XO3SHUCTBEHHOUN NEATEIbHOCTH YEJIOBEKa HAa COCTOSHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX DKOCHCTEM. YCHJIEHHE BHHMaHHWs K TPUKIATHONW HAIMpPaBICHHOCTH Y4yeOHOro mpenMera «buomorus
OPOAUKTOBAHO HEOOXOAMMOCTBIO OOECHEUEHHUsT YCIOBHM JUIs pEIICHUS OJHOW U3 AaKTyalbHBIX 3aJad IIKOJIHHOTO



OnoJorNYecKoro 00pa3oBaHMs, KOTOpas Mpeanojaraet (GopMupoBaHue y 0Oydaromuxcsi COCOOHOCTH aIanTUPOBAThCS K
U3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpenHero odiiero oopa3oBaHus 3aHMMAaeT BakHOe mecTo. OHa obecrieunBaeT (HOPMUPOBAHUE Y
oOyyJaromuxcs MPEeACTAaBICHUM O HAayyHOM KapTHUHE MHpA, pacHIMpseT W 000O0IIaeT 3HaHUA O KUBOW MpuUpoje, €€
OTIUYUTENIbHBIX TMPU3HAKaX — YPOBHEBOW OPraHM3aIllMUd M SBOJIOIUHU, CO3MAET YCJOBHS IS MO3HAHUS 3aKOHOB >KUBOU
npupoabl, (GopMUpOBaHMS (PYHKIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3/I0pOBOr0 M 0Oe3zomacHOro oOpasa >KW3HH,
HKOJIOTUYECKOTO MBITIICHUS, IIEHHOCTHOT'O OTHOIIEHHUS K KUBOW MIPUPOJIC U YETIOBEKY.

Bonbiioe 3HaueHre OMOJOTHS UMEET TaKXKe ISl PEIICHUsS] BOCIIUTATENbHBIX U PA3BUBAIOIIUX 3a]lay CPEAHETO OOIIETO
oOpa3oBaHus, coIUain3anuu oOyuaromuxcs. M3ydenume Owonorun obOecmeurBaeT YCIOBUS Uit  (OPMUPOBAHUS
WHTEJUICKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX W HWH()POPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIbTYpbl, CIOCOOCTBYET
WHTETpallid OMOJIOTHYECKHUX 3HAHHWK C MPEACTABICHUSIMHU M3 APYTHX yYeOHBIX MPEAMETOB, B YaCTHOCTH, (DU3UKU, XUMHUH H
reorpadun. Ha3BaHHbIE TOJIOKEHHUSI O TMpeIHA3HAYECHUU YydeOHOro rmnpeamMera «bUONOrHs» COCTaBUIM OCHOBY IS
OTIPEJICIICHHSI TIOJIXO0I0B K OTOOPY U CTPYKTYPHUPOBAHHIO €r0 COACPKAHUS, TIPEICTABIEHHOTO B IIpOorpaMme 1o OMOJIOTHH.

Ot6op coxmepxanusi ydyeOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE OCYHIECTBIEH C  TMO3ULIUN
KYJBTYPOCOOOPA3HOIO MOAX0/Ia, B COOTBETCTBUU C KOTOPHIM OOyYaromuecs TOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAUMMBbIE
115t hOpMUPOBaHUS O0IIIEH KYJIbTYpbI, ONPEACIISIONIME aIEKBAaTHOE MOBEJACHUE YEIOBEKA B OKPY:KAIOIel IpUPOHOMN cpee,
BOCTpPEOOBaHHBIC B ITIOBCEIHCBHOM KU3HHU U MPAKTUICCKON JeITeIbHOCTH. Oco00e MECTO B ATOM CUCTEME 3HAHHMM 3aHUMAIOT
AJIIEMEHTBl COJAEpPKaHUSA, KOTOPbIE CIY>KaT OCHOBOHM Jjii (OPMUPOBAHUS MPEACTABICHUM O COBPEMEHHON €CTECTBEHHO-
HAyYHOH KapTHHE MHpa W IEHHOCTHBIX OPHMEHTAIMSIX JUYHOCTH, CIIOCOOCTBYIOIIMX TYMaHHM3AIlUUd OHOJOTHYECKOTO
oOpa3zoBaHusl.

CTpyKTypupOBaHUE COJACpKaHUA Y4YeOHOr0 MaTrepuajia B MporpaMMe IO OWOJIOTHH OCYIIECTBIEHO C YYETOM
MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTETHHBIX OCOOCHHOCTSX KUBOM NPHUPOABI, O €€ YPOBHEBOM OpraHU3alMHU U
ABOJIIONMH. B COOTBETCTBUU C ATUM B CTPYKType ydueOHOro npeamera «buonorus» BoleaeHbI CISAYIONUE COAepKaTeIbHbIC
muHuu: «buonorus kak Hayka. MeToasl HaydyHOro To3HaHUs», «KieTka kak Ouosiormueckas cucreMay, «OpraHusM Kak
Oouonornyeckas cuctemay, «Cucrtema ©u MHOrooOpasue OpPraHMYEeCKOro MHUpay, «DBOJIOIUS >KABOW TMPUPOJIBI»,
«IKOCUCTEMBI U TPUCYIIHE UM 3aKOHOMEPHOCTHY.



[lenr w3ydenuss yueOHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJCHHE OOYYAIOIIMMHUCS 3HAHUSIMU O
CTPYKTYpPHO-(DYHKIIMOHAIEHON OpTaHW3alliy XUBBIX CHUCTEM pPa3HOTO paHra W MpUOOpETeHHWE YMEHUH HCIOJIh30BaTh ITH
3HAHMS 111 TPAMOTHBIX JCHCTBUI B OTHOIIEHWH 00BEKTOB KUBOW MPUPOILI U PEIICHHS PAa3IMYHBIX KU3HCHHBIX MPOOJICM.

JlocTmkeHne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE 00ECIEUHBACTCS PEIICHUEM
CIIEIYIOIIUX 3a/1a4:

OCBOEHHE OOYYAIOIUMHUCS CHUCTEMBI 3HAHUH O OWOJIOTMYECKUX TEOPHSX, YYCHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIIOTE3aX, MpaBUiaX, CIyXKalluX OCHOBOW JJs (hOpMHUPOBAHMS MPEICTABICHUH O €CTECTBEHHO-HAYYHON KapTHHE MHpA, O
METO/IaX HAyYHOTO TO3HAHUS, CTPOSHWH, MHOTOOOpa3Wd W OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHU3AIINH,
BBIJIAIOIINXCSI OTKPBITHSX U COBPEMEHHBIX UCCIEAOBAHUSIX B OUOIOTHY;

dbopMupoBaHHe y OOYYAIOIIMUXCS TO3HABATEIBHBIX, WHTEIUICKTyaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B mporiecce
aHaM3a JJAHHBIX O MYTSAX Pa3BUTHSA B OMOJOTUY HAYYHBIX B3TJISJIOB, HJICH M TIOJIXO0JI0OB K U3YyUYEHHUIO )KUBBIX CHCTEM Pa3HOTO
YPOBHSI OPTaHU3AINH;

CTaHOBJICHHE y OOydYaronuxcsi oOmend KyJibTypbl, (YHKIIMOHAIBHOW TPAMOTHOCTH, Pa3BUTHUE YMEHUU OOBSCHATH U
OILICHUBATH SIBJICHHSI OKPYIKAIONIETO MHpA JKMBOW MPUPOJIBl HA OCHOBAHWM 3HAHWUW W OMBITA, IMOJYYCHHBIX MPH W3YYCHHUU
Oonosoruu;

dbopmupoBaHre y OOYYAOMIMXCA YMEHHH WJUTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKMX 3HAHWW B TMPAKTHUECKOU
JESTETHHOCTH Y€I0BEKa, Pa3BUTUN COBPEMEHHBIX MEUITMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHHE YOEKIAEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEJIOBEKOM JKMBOH TPUPOJBI, HEOOXOIUMOCTH OEpe’KHOTO
OTHONICHUS K Hel, COOTIOICHUS STHICCKUX HOPM TIPH MPOBEACHUN OMOJIOTHICCKUX MCCIICTOBAHUT;

OCO3HAHHE IEHHOCTH OMOJIOTUYECKUX 3HAHWUN VISl TIOBBIICHUS YPOBHS YKOJIOTHYECKOW KYIbTYPHI, 1T (POPMUPOBAHUS
HAyYHOTO MUPOBO33PEHUS;

NPUMEHEHHE TNPUOOPETEHHBIX 3HAHUH WM YMEHHWW B TIOBCEAHEBHOW JKM3HHM JUIS OIIGHKH ITOCIEIACTBHI CBOCH
NEATeIbHOCTU TI0 OTHOIICHWIO K OKpYXKarIleil cpefe, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHME W COOJIOJICHHE Mep
npopUIaKTUKH 3a00JIeBaHUN.

B cucteme cpemnero obmiero obpazoBanusi «buonorus», nzydaemass Ha 6a30BOM YpPOBHE, SBISETCS OOS3aTEIbHBIM
y49e0HBIM MTPEIMETOM, BXOISAIINM B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYyYHBIEC PEAMETH.

Jlnst u3ydenust Onosioruu Ha 0a30BOM YpOBHE CpefHero oodiero oopasoBanus orBoautcs 68 yacos: B 10 kmacce — 34
yaca (1 gac B Hemento), B 11 knacce — 34 gaca (1 gac B HeemiO).



COAEPKAHUE OBYUEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsA3b OMOJOTMU C OOIIECTBEHHBIMH, TEXHUYECKUMU U JAPYTMMH €CTECTBEHHBIMU HAyKaMH,
¢unocoduei, 3TUKON, 3cTeTUKON U mpaBoM. Poib Ouosiornu B (OpMHUPOBAHUU COBPEMEHHON HAay4YHOW KapTHHBI MHpA.
Cucrema OMOJIOTHYECKUX HaYK.

MeTonbl TO3HAaHUS SKUBOM TpHUPOABl (HAOMIOJAEHUE, OHKCIEPUMEHT, ONUCAaHUE, HU3MEpPeHHe, Kilaccu(puKaius,
MOJIETMPOBaHUE, CTaTUCTUUECKass 00paboTKa JaHHBIX).

JleMoHCTpanum:

[Toptpetsr: Y. apBun, I'. Mennens, H. K. Konasnos, /Ix. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

[Ipaktrnueckas padora Ne 1. «Vcnosnib30BaHUE pa3IMUHBIX METOAOB MPU U3YUYEHUU OHOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U X OPraHU3 AN,

Kusble cuctembl (OMOCHCTEMBI) Kak MpeaAMeT u3ydeHusi ouosjoruu. OTIHYUE >KUBBIX CHCTEM OT HEOPraHMYECKOU
MIPUPOJIBI.

CBoiicTBa OMocucTEM U UX pazHOOOpazue. YPOBHHU OpraHU3alluu OMOCUCTEM: MOJIEKYJSPHBIN, KJIECTOUHbINA, TKAHEBbIH,
OpraHU3MEHHBIH, TOMYJISIIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OMOTEOIEHOTUYECKUIA), OMoCc(epHBIi.

JdeMoHCcTpanuu:

Tabnuubl 1 cxembl: «OCHOBHBIE MPU3HAKY KU3HNY», « Y POBHU OPraHU3ALUN KUBOU IPUPOIBI».

O6opynoBanue: moaenb Mmonekyibl JTHK.

Tema 3. Xumuueckuii coCTaB M CTPOEHHE KJIETKH.

XHUMHUYECKHN COCTAB KIETKU. XHUMHUYECKHE BJIEMEHTHI: MAaKPO3JIEMEHThI, MHUKPO3JIEMEHTh. Boma W MHUHEpaibHbIE

BEILIECTBA.



@OyHKIMYU BOJbl U MUHEPAJIbHBIX BEIIECTB B KieTKke. [loanepxanue ocMOTH4YeCKOro danaHca.

benku. CoctaB u crtpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMEphl OenkoB. HeszaMeHuMble W 3aMEHHUMBIE
AMUHOKHCIIOTBI. AMUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYpPbI O€JIKOBON MOJEKYJIbl (IIEpBUYHASI, BTOPUYHAS, TPETHUUHAS U
YeTBEpPTUYHAS CTPYKTYypa). XUMUYECKUE CBOMCTBA OenkoB. buonornueckue GpyHKIUNA OEIKOB.

®epmeHThl — OMoJIorHYeckre KaTtaiuzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LIEHTp, cyOcTpaTHas crneuu(uyHOCTb.
Kodepmentsl. Butamunbl. Otanuns GepMEeHTOB OT HEOPraHMUECKUX KaTalau3aToOpOB.

VYrieBopl: MOHOCAaxapuabl (III0K03a, prbo3a U J1e30Kkcupr003a), qucaxapuibl (caxaposa, JaKkTo3a) U MOJUCaAXapPHUIbI
(kpaxmai, TIIMKOreH, 11eJUTt0103a). bruonornueckue QyHKIUU YTI€BOIOB.

Jlunuasl:  Tpurnuuepuasl, Gochonunuabl, crepouasl. ['mapodpuabHO-ruapodoOHBIE cBOMcTBA. bHoMOrHueckue
¢byskun munuaoB. CpaBHEHHE YITIEBOIOB, OCIKOB U JIMMUAOB KaK UICTOYHUKOB SHEPTHUU.

Hyxneunossie kucnotsl: JIHK u PHK. Hykineotuasl — MOHOMEpBI HYKJIEUHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JTHK.
Crpoenuie u pyukiuu PHK. Buast PHK. AT®: crpoenue u pyHkiuu.

[MurTonorust — Hayka o kierke. KinerouHnas Teopusi — npuMep B3aUMOJECHCTBUSA HJIed U (PAaKTOB B HAYYHOM IO3HAHUHU.
MeTo1bI U3y4eHHMs KIETKH.

Krnerka kak nenoctHas kuBasi cuctema. OO1Ire MpU3HAKK KJIETOK: 3aMKHYTasi HapykHasi meMmOpana, monekynbsl JJTHK
KaK TeHeTUYECKU anmapar, CUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: 3yKapuoTHYecKass M HpokapuoTudeckas. OCOOEHHOCTH CTPOEHHS NPOKAPUOTUUYECKON KIIETKH.
Krnerounas crenka Oaktepuii. CTpoeHHE 3yKapuOTHYECKOW KiIeTKH. OCHOBHBIC OTIWYHUS PACTUTEIHHOM, >KUBOTHOU H
IpUOHON KJICTKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAIUKC, UX ¢yHKuuu. [lnazmaTtuyeckas memOpaHa, e€
cBoiictBa U ¢QyHkuuu. Luronnazma u e€ opranouasl. OnHomeMOpanHble opranouasl kiaetku: OIIC, anmapar ['oabmxu,
an30coMbl. [1oilyaBTOHOMHBIE OpraHOMIBI KJIETKU: MUTOXOHAPHUH, IIacTuabl. IIpoucxokaeHne MUTOXOHAPUN U IUIACTH.
Bunel nnactun. HememOpaHHbBIE OpraHOWbl KJIETKH: pUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPUONIH, PECHUUYKU, KIYTHKH.
@yHKIMY OPraHOUAOB KJIETKH. BKIiItoueHusl.

Anpo — perynsatopHblii LeHTp kieTKu. CTpoeHue snpa: saepHas 000J04YKa, KapuoIula3ma, XpOMaTHH, SAPBIIIKO.
XpOMOCOMBI.



TpaHcnopT BEIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. IIneiinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P.
®panknun, K. M. bap.

Huarpammsbl: «PacnpeneneHue XUMHYECKUMX 3JEMEHTOB B HEXUBOM npupojae», «PacmpeneneHue XHUMHYECKUX
AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabnuub! u cxemsl: «llepuoandeckas TabIMIIA XUMUUECKUX DJIEMEHTOBY, « CTpOEHUE MOJIEKYJIBI BOABD», «buocuHTe3
oenka», «CtpoeHue Mosekyibl Oenka», «Ctpoenue depmentay, «Hyxnennossie kucinotsl. JJHK», «CtpoeHne momnekysibi
AT®», «CtpoeHHe DYKapUOTHYECKOW KIETKW», «CTPOEHHE KUBOTHOW KIETKW», «CTPOEHHE PACTUTEIBHOW KIIETKHUY,
«CTpoeHune MpoKapruOTUYECKON KIETKW», «CTpOeHUE sapa KIETKN», « Y TIIEBOAbD, «JIunuasn».

OObopynoBaHue: CBETOBOM MHUKPOCKOI, O00OpYJIOBaHHE AJisi MPOBEICHUS HAONIOAEHUN, W3MEpPEHUl, SKCIEPHUMEHTOB,
MUKpOIpenapaTbl paCTUTEIbHBIX, dKUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

JlaGopaTopHble U NpaKTUYeCKHEe PadoThI:

Jlabopatopuass pabora No 1. «/3ydeHme KaTadIUTHYECKOW AaKTUBHOCTH (PEpMEHTOB (Ha MpuUMEpe amuia3bl WIH
KaTaJas3bl)».

JlabopatopHas pabora No 2. «/M3ydeHue CTpOeHHs KJIETOK PACTEHH, dKUBOTHBIX M OaKTepuil MOJI MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax u uX ONUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BeniecTB, WM MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKUM OOMEH) M TIUCCUMMIISALINS (SHEPTeTUYECKU OOMEH) —
JIBE CTOPOHBI €IMHOTO Tpoliecca MeTadosiu3Ma. Polib 3aKOHOB COXpaHEHHMsI BEIIECTB U PHEPTUU B TOHUMaHUU METab0IM3Ma.

Tunel oOMeHa BewniecTB: aBTOTPO(HBIA U rerepoTpodHsblil. Pons ¢epmeHTOB B 0OOMEHE BELIECTB U IMPEBPAICHUH
DHEPIUU B KIIETKE.

®otocunte3. CeroBass W TeMHOBas (a3bl ¢orocuHTe3a. Peaknuu QorocunTesza. DPpdekTuBHOCTh (HOTOCHUHTE3A.
3nadeHue (porocuHTE3a JUIs KU3HU Ha 3emie. BausHue ycnoBui cpenbl Ha (POTOCMHTE3 M CIOCOOBI TMOBBILIEHUS €0
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUU.

XeMocuHTe3. XeMOCHHTE3UPYIoNe OaKTepru. 3HaYCHUE XeMOCHUHTE3a JIJIs )KMU3HU Ha 3emIIe.



OHepreTuyeckuii 0OMeH B KieTke. Paciienyienne BelecTB, BbIICIEHNE U aKKyMYJUPOBAHUE SHEPIUU B KJIETKE. JTarlbl
sHepreTuyeckoro obmena. ['nmukomus. bpoxenue u ero Buabl. KucimopomHoe OKHUCIEHHE, WIM KJIETOYHOE JbIXaHHE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh SIHEPTETUUECKOTO0 OOMEHA.

Peakiiuu matpuunoro cuntesa. ['enernueckas nndopmanus n JJHK. Peanuzanus renernueckoit nHGopmManuu B KIETKeE.
['enetnueckuii ko U ero coiicTBa. Tpanckpunuus — marpuunblii cunTe3 PHK. Tpancnsauus — 6nocunres Oenka. DTarmbl
tpancisiun. KonupoBanue amuHoKucIoT. Poibs pubocoM B OnocuHTE3€e OeKa.

Hexkinerounsie ¢popmbl xxu3Hu — BUpYChl. UcTopust oTkpsiTust Bupycos (/1. Y. IBanoBckuii). OCOOEHHOCTH CTPOCHHUS U
’KU3HEHHOTO 1MKJIa BUpYycoB. bakrepuodaru. bonesnu pacteHui, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycaMmu. Bupyc

ummyHoseuiuta yenoBeka (BUY) — BozOyautens CIIN[la. OOpaTHasi TpaHCKpUIILIMS, peBepTasa W HHTErpasa.
[TpodwmrakTika pacpocTpaHeHUs] BUPYCHBIX 3a00JICBAHHM.
JlemoHcTpanum:

[Toptpetsl: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabnunel u cxembl: «Tumnbl nutanusy, «Metabonuzm», « MUTOXOHAPUSY, « DHEPTreTUUECKUNH 00MeH», «XIIOpPOIIacTy,
«Dotocunrte3n, «Ctpoenne JIHK», «Crpoenme m QyHkmmonmpoBanue reHa», «CuHTe3 Oenka», «['eHeTHMuecKwil KO,
«Bupyce», «baktepuodarny, «Crpoenue u xxu3HeHHbIN nuki Bupyca CITM/{a, 6akrepuodaray, «Permxkarus JJHK.

O6opynoBanue: mojaenu-ammmkanuu «Yasoenne JIHK u tpanckpunuusy», «buocunres 6enka», «CTpoeHHEe KICTKNY,
Mozens cTpykTypsl JJHK.

Tema S. PasMHOXKeHUe 1 HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

Knerounsiii 1uki, win KW3HEHHBIM LUK kieTku. MHTepdaza m muto3. Ilpomecce, mpotekatomue B uUHTEpdase.
Pennmukauus — peakuust marpuyHoro cunreza JJHK. Ctpoenue xpomocom. XpoMOCOMHBIN HA0Op — KapuoTUN. JUIionaHbIi
Y TaIlyIONIHBIA XPOMOCOMHBIE HAOOpBbI. XpoMmaTusl. [{uTonornyeckrie OCHOBBI pa3MHOXKEHUSI M UHIUBUIYaJTIbHOTO Pa3BUTHS
OpPraHu3MOB.

Henenue knetkn — muto3. Ctaguun muto3a. [Ipoueccsl, MPOUCXOASIINE HA Pa3HbIX CTaAUSAX MUTO3a. buomornueckuit
CMBICIT MUTO3a.

[IporpamMmmupyemasi THOEIb KJIETKHU — alloMNTO3.



@®opMbl pa3MHOKEHUS OPraHu3MOB: Oecrnojoe M IMosioBoe. Buapl 0ecrnosoro pa3MHOXKEHUS: JEJIEHHE HaJlBOE,
MOYKOBAaHUE OJHO- ¥ MHOTOKJIETOYHBIX, CIIOPOOOPA30BaHUE, BETETATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpraHW3MOB, €0 3HAYEHUE VISl CEJICKIIUU.

[TosnoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOIIOTO.

Meiio3z. Cragum wmenosa. llpoueccel, mpoucxomdmupe Ha craausax wenos3a. lloBeneHne xpoMocoM B MeHo3e.
Kpoccunrosep. buonornuecknii CMbICIT U 3HAYEHUE MEN03a.

["ameTorenes — mpoiiecc 00pa3oBaHMs TMOJOBBIX KJIETOK Y >KUBOTHBIX. [10JIOBBIE >Kene3bl: CEMEHHUKH W SIMYHHKH.
OOpa3oBaHue W pa3BUTHE IMOJOBBIX KJIETOK — raMer (CrnepMaTo30M], SWIIEKIEeTKa) — CIEepPMAaTOreHe3 U OBOTIEHE3.
Oco0eHHOCTHU CTPOCHUS AUIIEKIIETOK U criepMato3ounioB. OmionoTBopeHue. [lapreHorenes.

NunuBuayanbHoe pasBuTHE (OHTOTeHE3). OMOpHMOHAIBHOE pa3BUTHE (dIMOpHOTEHE3). JTambl IMOPHUOHATHHOTO
Pa3BUTHSL Y TO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHE, TacTpyJsiius, opranorese3. lloctamOpuoHanbHOE pa3BuTHE. THIIBI
NOCTAIMOPHOHAIBHOTO PA3BUTHUA: MPSAMOE, HEMpsiMoe (JIMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHu3MoOB, (DAKTOpHI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Pocrt u pazButue pacteHuil. OHTOreHe3 BETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHH, CTA/IUU PA3BUTHUSL.

JlemoHcTpanum:

Tabnuupbl U cxembl: «DOpPMbI Pa3MHOXKEHHSI OPraHU3MOBY», «/IBOHHOE OIIOIOTBOPEHHE Yy LIBETKOBBIX PACTECHUI»,
«BereratuBHOE pPa3MHOXXEHHE pacTeHHi», «Jlenenune kineTku OakTepuil», «CTpoeHue MONOBBIX KIETOK», «CTpoeHue
xpoMocombly, «Kierounbid mukn», «Pemmkanus JHK», «Mwuto3z», «Menosdy, «lIpamoe u Hempsamoe pa3BUTHEY,
«l"ameToreHes y MIICKONUTAIOIINX U YeJI0BeKa», « OCHOBHBIE CTaJM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOTI, MUKPOIIPENapaThbl «Crniepmaro3onibl MJIEKOIUTAIOLLETOY, «SlinexneTka
MJIEKOMUTaromero», «Kapuoknnes B KjieTkax Kopeuika JyKa», MarHUTHasi MOJIeNib-alIuinKaius «Jlenenue KiaeTku», Moaeb
JIHK, mozens meTadha3HOit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYecKue padoThbl:

JlabopatopHas pabora Ne 3. «HabnroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKA JTyKa Ha TOTOBBIX MUKpPOIpenapaTax.

JlaGoparopnas padota Ne 4. «3yueHue cTpoeHuUs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOIIpEapaTaxy.

Tema 6. HacsiencTBEeHHOCTH M N3MEHYHUBOCTH OPraHU3MOB.



[Ipenmer u 3amaun reHetwkd. Mctopus pa3BuTHUS TeHETUKU. POJb UUTONOTMU U SMOPUOJIOTUM B CTAHOBJICHUU
TeHETHKU. BKJaj pocCHCKUX U 3apyOeKHBIX YUYEHBIX B pPa3BUTHE TCHETUKH. MeETOMbl TeHEeTUKH (THOPUAOIOTUYECKUA,
LHATOT€HETUYECKUI, MOJEKYJISAPHO-TeHETUYEeCKU). (OCHOBHBIE TIE€HETHMYECKHE TOHATUA. | €HeTMdecKas CHUMBOJIMKA,
KCIIOJIb3yEMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHUSI MPU3HAKOB, ycTaHOBJIeHHbIE I. MenaeneM. MoHOruOpuaHOe CKpenMBaHue. 3aKkoH
eIMHO00pa3usi TUOPHUIOB TEPBOTO MOKOJeHUs. [IpaBmiio moMuHUpOBaHUWS. 3aKOH pAaCIISIUICHUS MNPU3HAKOB. | mMIoresa
YUCTOTHI raMeT. [lonHoe 1 HenosHOe TOMUHUPOBAHUE.

JurubpunHoe CKpelluBaHWe. 3aKOH HE3aBUCHMMOTO HacjeloBaHUs Npu3HakoB. lluToreHeTndeckne OCHOBBI
JUTHOPUIHOTO CKpEeUIMBaHUs. AHaIu3UpYyIoIllee CKpenuBaHue. lcnonb3oBaHue aHAIU3UPYIOMIETO CKPEUIMBAHUS IS
OTIPEJICIICHHSI TEHOTHUTIA OCOOH.

Cuernnennoe HacnenoBaHue npuszHakoB. Pabora T. Moprana mo ciemieHHOMY Hacle[oBaHHIO TeHOB. Hapyiienue
CLETUICHUS T€HOB B PE3yJIbTaT€ KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTuYeCcKue KapThl.

['eHeTnka mona. XpPOMOCOMHOE ONpPEACIICHUE I0Ja. AYTOCOMBI W TMOJIOBBIE XPOMOCOMBI. ['OMOramerHeie H
reTeporaMeTHble Opranu3Mbl. HaciienoBanue npu3HakoB, CUEIUIEHHBIX C TIOJIOM.

N3MeHunBOCTh. BHAbl M3MEHUYMBOCTH: HEHACJIECICTBCHHAs W HacleICTBEHHass. Poiib cpeabl B HEHACIEICTBEHHOU
W3MEHYHUBOCTU. XapaKTEPUCTHKA MOJIU(DUKATMOHHOW M3MEHUMBOCTU. BapuanmoHHbslil psii U BapuanMoHHas kpuas. Hopma
peakuuu Tpu3Haka. KonmdyecTBEeHHBIE M KayeCTBEHHBIC MPU3HAKKM M WX HOopMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON
M3MEHYUBOCTHU.

HacnencrBenHas, wiv TeHOTUIUYECKAs, U3MEHYMBOCTh. KOMOMHATHBHASI N3MEHYMBOCTh. Mel03 U MOJI0BOM MpoIece —
OCHOBa KOMOMHATUBHOW M3MEHYMBOCTU. MyTanroHHas uaMeH4uBocTh. Kiaccudukanusi myTaiuil: reHHbIe, XpOMOCOMHBIE,
reHoMHbIe. YacToTa W MpUYUHBI MyTanuid. MyTareHHbie (aKTOPhl. 3aKOH TOMOJIOTMUECKHX PSAOB B HACJIECICTBECHHOU
n3MeHunBoctu H. 1. BaBuiiosa.

BHesanepHast HaCiI€ACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJIbI T€HETUKHU YEJIOBEKA: M€HEAIOTMYECKU, OJIM3HEIIOBbIN,
[IUTOTEHETUYECKUIA, OMOXUMUICCKUN, MOJIEKYIISIpHO-TeHeTHUeCKil. COBpEMEHHOE OIpe/iesIieHne TeHOTUTIA: TIOJTHOTEHOMHOE



CEKBEHHUPOBAHUE, T€HOTUNHPOBAHUE, B TOM uwuciie ¢ nomoibto [I1[P-ananuza. HacnencTBeHHbie 3a00€BaHMs YEIOBEKA:
TeHHbIC O0JIe3HU, OOJIE3HM C HACIEICTBEHHON MPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIC Oosie3Hu. CoMaThyeckue W
reHepatuBHble MyTaluu. CTBOJIOBBIE KJIETKU. [IpUHIMIBI 30pOBOrO 00pasza >KW3HH, JUATHOCTUKH, MPOPUIAKTUKA U
JICYCHUsI TEHETHYEeCKUX Oojie3Hell. MeIUKO-TeHEeTHYEeCKOe KOHCYJIbTUPOBaHUE. 3HAYEHHWE METUIMHCKONW TEeHETUKU B
NpeAOTBPAIICHUH U JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YeI0OBEKA.

JlemoHcTpanum:

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

Tabnuiel U cxeMbl: « MOHOTHOPUIHOE CKPEIIMBAHUE M €ro IIUTOTCHETHYECKass OCHOBA», «3aKOH PACIICIUICHUS U €T0
UTOTCHETUYECKAasi OCHOBa», «3aKOH YHUCTOThI TameT», «JluruOpumaHoe ckpemuBanue», «lluTonornyeckue OCHOBBI
JTUTHOPHIHOTO CKpeIuBaHus», «Meio3», «B3anmMmoneicTBHe aIeIbHBIX TI'eHOB», «l'€HeTHYecKue KapThl PaCTCHUH,
KUBOTHBIX WU 4YeJoBeKa», «l'eHeThka mojia», «3aKOHOMEPHOCTH HACJIENOBAHHUS, CLUEIUIEHHOro ¢ mosioM», «KapuoTumsl
YeJIOBeKa M JKMBOTHBIX», «Buabl u3ameHunBoctn», «MoaudukaiimoHHas U3MEHYUBOCThY, «HacnenoBanue pesyc-dakTopay,
«"eHetnka rpymnn KpoBu», « MyTallMOHHASI U3MEHYUBOCTHY.

O6opynoBanue:  Moaenu-ammukanmuun — «MoHOrHOpugHOE — CKpemmBaHue», «HemomHoe — TOMUHUPOBaAHHEY,
«Iurnbpuanoe ckpemuBanue», «llepekpéct XxpoMocom», MUKPOCKON M MHKporpenapaT «/lpozoduna» (Hopma, MmyTranuu
(GhopMBI KPBUIBEB U OKPACKH Teia), repdapuii «I'opox moCEeBHONY.

JlaGopaTopHble U NpaKTUYeCKHEe PadoThI:

JlabopatopHas pabota Ne 5. «M3y4yeHue pe3yabTaTOB MOHOTHOPUIHOTO W JUTHOPUIHOTO CKPEIIMBAHUS Y APO30(DHUIIBI
Ha FOTOBBIX MUKPOIIPENIapaTaxy.

JlaGoparopuas pa6ora Ne 6. «M3yueHue MoaudUKAIMOHHOW HM3MEHUMBOCTH, MOCTPOCHHE BapPUAIIMOHHOTO psjia U
BAPUALIMOHHOW KPUBOW».

JlabopatopHas pabota Ne 7. «AHanu3 MmyTanuii y Apo30(Uikl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHre U aHAJIU3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cennekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenmekuusl Kak HayKa M IpouLecc. 3apoKICHHE celekuMu u gomectukanusa. Yuenune H. WM. BaBunoBa o neHrtpax
MIPOUCXOXKICHUS U MHOTO00pa3us KylIbTYPHBIX pacTeHuil. [IeHTpbl mponcXoXaeHus: JOMAITHUX KXUBOTHBIX. CopT, Topo/a,
HITaMM.

CoBpeMeHHbIE METOIbI CeJIEKIIUU. MacCOBBIN U MHIUBUAYAJIbHBIA OTOOPHI B CEJICKIIMH PACTCHUHN U )KUBOTHBIX. OlIeHKA
sKCcTepbepa. BIM3KOpOACTBEHHOE CKpeluBaHue — MHOpuAMHT. Yucrtas nunus. CkpelMBaHue YUCTHIX JUHUN. ['eTeposuc,
wni tuOpuaHas cuia. HepoactBenHoe ckpemnuBanue — ayTopuauHr. OtnmanéHHas ruOpuam3anus u e€ yCIexw.
HcKyCcCTBEHHBIM MyTareHes U MoJy4YeHUE NOJIUIUIOUAO0B. JJIOCTHKEHUS CEJIEKIIMU PACTEHHUH, )KUBOTHBIX U MUKPOOPIraHU3MOB.

buotexHosnorusi kKak oTpacib NPOU3BOJCTBA. ['€HHash WHXXeHepus. Jtamnbl co3fgaHus pexkomOuHantHoW JIHK wu
TPAHCTEHHBIX OpraHu3MoB. Knerounas mmxkeHepud. Kiietounsle KynbTypbl. MUKpPOKIOHAJIIBHOE Pa3MHOKEHUE PACTECHUM.
KionnpoBanme BRICOKOIIPOIYKTUBHBIX CEIHCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DKOJOTUYECKHUE U dTHYecKue mpoodsiembl. [ MO
— TeHETUYECKH MOJU(DUIIMPOBAHHBIC OPTAHU3MBI.

JlemoHcTpauumu:

[Toptpetsr: H. W. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. 11BaHoB.

Tabmuibl 1 cxeMbl: KapTa «L{eHTphl MPOUCXOKACHHUSI 1 MHOTOOOpa3usi KyIbTYPHBIX pacTeHmin», «Ilopoabl moManrHux
KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHmit», «OtrnanéHHas rubpunuzanus», «Pabotbl akagemuka M. @. VBanoBay,
«ITomumnonus», «OO0BEKTbl OMOTEXHOJIOTUNY, «KileTouHble KyJIbTYphl U KJIOHHpPOBaHUEY», «KOHCTpyupoBaHUe U MEPEHOC
TE€HOB, XpPOMOCOMY.

O6opynoBaHue: MYJSDKA TUIOOB W KOPHEIIONOB JUKMX (OpM U KYJIbTypPHBIX COPTOB pacTeHui, repOapuit
«CenbCKOXO035IICTBEHHBIE PACTCHUSY.

JlaGopaTopHblie U NpakTUYeCKHEe PadoThI:

Okckypeuss «OCHOBHBIE METOJIbI U JIOCTHKEHHSI CEJIEKIIMM PACTeHHM W JKUBOTHBIX (HAa CEJICKIIMOHHYIO CTaHIIMIO,
IJIEMEHHYI0 (DepMy, COPTOUCHBITATENLHBIN YYacTOK, B TEIUIMYHOE XO3AWCTBO, JA0OPATOPUIO arpOyHHBEPCHUTETA WIH
HAYYHOTO LIEHTPA)».



11 KVIACC

Tema 1. DBo1IOIUOHHANA OMOJIOTHS.

[TpeanochlIKu BOSHUKHOBEHHUS SBOJIFOIMOHHON TEOPHH. DBOJIIOIMOHHAS Teopus M e€ MecTo B Owosoruu. Biusaue
ABOJIIOIIMOHHONM TEOPUHU HA Pa3BUTHE OMOJIOTHUU U JIPYTUX HAYK.

CBuzerenbcTBa ABOJIIONMH. IlameoHTONOrMYecKue: MOCISI0BATCILHOCTE IIOSIBJCHUS BHJOB B ITaJICOHTOJIOTHUECKOM
JIeTOMHUCH, TIepexoiHbie (popMbl. buoreorpaduueckue: cXoaCTBO U pazinuue payH u Giop MaTepUKOB U OCTPOBOB.

DMOpHOIOTHYECKHUE: CXOJICTBA M PA3IUIUs YMOPHUOHOB Pa3HBIX BHIAOB MO3BOHOYHBIX. CpaBHUTEILHO-aHATOMHUYCCKHUE:
TOMOJIOTHYHBIC, aHAJIOTUYHBIC, Py IUMEHTAPHBIC OPraHbl, aTaBU3Mbl. MOJICKYJISIPHO-OMOXMMHUYECKHE: CXOJACTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJUYECKHUX IMyTEH Y BCEX OPraHU3MOB.

OpomononHas teopust Y. Jlapsuna. [Ipeanockuikn BO3HUKHOBEHHS JapBUHU3MA. J[BMKYIHE CHIIBI SBOJIOLUHA BUIOB
no JlapBuHy (M30BITOYHOE PA3MHOKEHHE MPH OTPAHUYCHHOCTH PECYpCOB, HEOMmpeaeléHHas W3MEHYMBOCThH, OOpnOa 3a
CYIIIECTBOBAaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boitouu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MuxkposBomonus. [lomynsauus kak eTMHUIA BUJA U SBOJIIOLIHH.

JIBroxymue cuibl (pakTopbl) SBOMIONKN BUIAOB B MpUpoe. MyTaIllMOHHBINA MPOIECC 1 KOMOWHATHBHASI N3MEHYHBOCTD.
[TomrynsiinoHHbIE BOTHBI U Jipeiid reHoB. M3omsius u Murpanus.

EcrectBeHHBII 0TOOp — HanpaBIstomui GpakTop 3BoMonUU. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OPraHU3MOB KakK pe3ybTat 3BoJitoiuu. [IpuMepsl npucnocobieHuit y opranuzMoB. ApoMopdo3sl
1 UIA0AJalTaIH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BU1000pa30BaHus: reorpaduueckoe, YKOJIOrHIeCKoe.

MakpoaBostorusi. @opMbl IBOTIONMK: (UIETHYECKAs, TUBEPTCHTHAs, KOHBEPreHTHasl, mapajienbHas. HeoopatumocTh
SBOJIIOIUH.

[IpoucxoxieHre OT HecelMaIu3upOBaHHBIX MpeakoB. [Iporpeccupyromas cnenuanu3anvs. AganTuBHas paavaiusi.

JlemoHcTpanum:



[Hoptpersr: K. JIunnei, K. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, ®. Mromnep, A. H.
CeBeplIOB.

Tabmuubr u cxembl: «Pa3BuTHe OpraHMYecKOro MHUpa Ha 3emye», «3apoJbIIM TMO3BOHOYHBIX KUBOTHBIXY,
«Apxeonrtepukc», «Dopmbl 60ppOBI 3a cyliecTBoBaHUE», «EctecTBeHHBIH 0TOOP», «MHOrooOpasue COpTOB pacTEHU»,
«MHoroo6pasue nopoja KuBOTHBIX», «[lonymsaunmn», «MyTanmoHHas K3BMEHYUBOCTEY, «ApoMopdo3b», «anoagantanumy,
«O0mas aerenepaiusy», «JIBmxymue cuibl sBooIuny, «Kapra-cxema mapmpyta myremiectus Y. Jlapsunay, «bopbOa 3a
cymectBoBanue», «lIpucrnocobmeHHOCT, opranu3MoBy», «['eorpaduyeckoe BuIO000pa3zoBaHUE», «IKOJIOTHUECKOE
BUJI000pa30BaHUE.

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKpPACKH, HA0Op IJIOJOB M CEMSH, KOJUICKIUS
«IIpuMepsl 3alTUTHBIX MPUCTIOCOOICHUH Y KUBOTHBIX», MOJENb «OCHOBHBIC HAIIPABJICHUS IBOJIIOIUNY, 00bEMHAS MOCIb
«CTpoeHne roJJOBHOTO MO3T'a II03BOHOYHBIX.

buoreorpaguueckas kapra mupa, KojuieKuus «DopMbl COXpaHHOCTH HCKOMAEMBIX KUBOTHBIX M PACTECHUI», MOJAEIb
anmukaiusa  «llepekpéct  xpomocom», BiaxkHble mnpenaparsl «PazButme Hacekomoro», «PaszBurHe AATymIKN»,
MuKkponpenapar «Jpo3zoduna» (Hopma, MyTtaruu GOpMbl KPBUTBEB 1 OKPACKH TEJa).

JlabopaTopHble ¥ nNpakTHYecKue padoThbl:

Jlabopatopnas pabora Ne 1. «CpaBHeHrEe BUJIOB 110 MOPGHOIOTHUYECKOMY KPUTEPHUIO».

JlaGoparopnas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OPraHU3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H Pa3BUTHE KU3HU HA 3emJie.

JloHayuyHbIe MpeICTABICHUS O 3apOXKJICHUN >KU3HU. HayuHble TMIIOTe3bl BOSHUKHOBEHUS KU3HU Ha 3emuie: abuoreHes u
naHcrepMusi. XUMHYECKas JBOJONMS. AOHOreHHBIM CHHTE3 OpPraHMYEeCKMX  BEIIECTB U3  HEOPraHUYECKHUX.
OKCHepUMEHTAJIbHOE MOATBEPKIECHUE XUMUYECKOM 3BotounU. HauvanbHble 3Tanbl OMOJIOrMYECKO 3BOJOLMM. ['nmoresa
PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM M HMX SBOJIOLMS.
@opMHUPOBAHUE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButure xxu3Hu Ha 3emiie 1o spaM u nepuojam. Karapxeil. Apxeiickas u nmporepo3oickas 3pbl. [1aneo3oiickas 3pa u
e€ nepuobl: KEMOPUIMCKUH, OPAOBUKCKUM, CUITypUMCKUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.



KaitHo30¥cKas opa u €€ nepuoIbl: MaeOreHOBBIN, HEOT€HOBBINM, AaHTPOIIOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U reoJIOTHYECKUX mpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOIUU PACTUTEIBLHOIO U KUBOTHOTO
Mupa. Apomop(o3bl y pacTeHuid 1 KUBOTHBIX. [losiBIIeHHE, paciBET U BEIMUPAHHE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCcKOro MUpa Kak OTpak€HUeE 3BOTIOLMN. OCHOBHBIE CUCTEMATUYECKHUE TPyl OPraHU3MOB.

DBOJIIOIMSL YEJIOBEKA. AHTPOIIOJIOTHs Kak HaykKa. Pa3BuTue mpencTaBiIeHUN O NMPOUCXOXKIACHUU 4YeslOBEKa. MeTojbl
U3y4YeHUs aHTpororenesa. CxoICTBa U pa3anuyuMsl YeJ0BeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.

JBmwxymiue cuitbl (hakTopsl) aHTpornoreHesa. HacnencTBeHHass N3MEHYMBOCTD M €CTECTBEHHBIN 0TOOP. OOIIIECTBEHHBIM
o0pa3 *U3HU, U3TOTOBIICHUE OPYIUH Tpya, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU JBOJIIOLMH YEJIOBEKA: ABCTPAIONUTEKH, UenoBek ymenslid, YemoBeK NpAMOXOASLINH,
YenoBek HeaHJepTaibckuii, YemoBek pa3ymHbId. Haxonku HCKOMaembIX OCTAaTKOB, BpEeMsl CYIIECTBOBaHHs, 00JacTb
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY /U4

YenoBeueckue pacbl. OcHOBHBIE OOJbIIME pachl:  €BpoNeoHaHAas (eBpa3uickasl), HErpo-aBCTpajouIHAs
(’KBaTOpUaIbHas), MOHTOJIOWHAS (a3UaTCKO-aMepuKaHcKas). UepThl MPUCIIOCOOICHHOCTH MPEICTaBUTENCH YeIOBEUECKUX
pac K ycIOBHUSM cylllecTBOBaHUs. ENUHCTBO uenoBeueckux pac. Kputuka pacuzma.

JlemoHcTpanum:

[Toptpetsr: @. Pequ, JI. [Tactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmuupl 1 cxembl: «Bo3HukHoBeHHE CoOJIHEUHOUW cucTteMbl», «Pa3BuTHEe OpraHmdyeckoro mupa», «PacrturenpHas
KJieTKay, « KuBoTtHas kierkay, «IIpokapuotndeckas kietka», «CoBpeMeHHasi CUCTeMa OPraHu4YecKoro Mupa», «CpaBHEeHUE
aHATOMHMYECKHX YEPT CTPOCHHS YETIOBEKA U YEIIOBEKOOOPA3HBIX 00€3bsiH», « OCHOBHBIE MECTa MAJIEOHTOJIOTMUYECKIX HaX0I0K
IIPEAKOB COBPEMEHHOIO YeEJIOBEKa», «JlpeBHeimue oan», «JpeBHue moam», «llepBble COBpEMEHHBIE JIOINY,
«YemoBeueckue pacobn».

O6opynoBanue: mymnsixu «lIpoucxoxaeHue demoBeka» (OFOCTBI aBCTPAJONMHUTEKA, MUTEKAHTPOIIA, HEaHIEPTAIIbIIA,
KPOMaHBOHIIA), CIEMKH WK U300paKeHUsI KAMEHHBIX OpYAHM MEepBOOBITHOIO YeIoBeKa (KaMHU-UYONIIEPHI, pyOuia, ckpebia),
reoxXpoHoJIoruyeckas Tabnuia, Kouiekus «DopmMbl COXpaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKTUYeCKHEe PadoThI:

[TpakTuueckas padota Ne 1. «3yueHne NCKOMaeMbIX OCTaTKOB PACTEHUHN U KUBOTHBIX B KOJUICKIIHSIX).



OKCKypcHst « DBOJIIOLMS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WM KPA€BETUECKUN My3€ei).

Tema 3. Opranu3msl U OKpYy Kal0Ias cpeaa.

OKojorus Kak Hayka. 3ajaud M pasfesibl 3KOJOTMH. MeToabl 3KOJIOTMYECKMX HCCIIENOBAHMM. ODKOJIOTMUYECKOE
MHPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeapl 00MTaHMSI OPraHU3MOB: BOJHAS, HA3€MHO-BO3/yIIIHAsl, [IOYBEHHAs, BHYTPHOPTaHU3MEHHA.

Okonornueckue  ¢akrtopsl. Kmaccudukamus  skojmormdeckux — (HaKTOpoB:  aOMOTHUECKHE, OWOTHYECKHE U
aHTpOINOreHHbIE. [IeficTBUE 3KOIOTHYeCKUX (PaKTOPOB HA OPTaHU3MBI.

AOuoTnueckue (GakToOpbl: CBET, TeMIlepaTypa, BiaXHOCTh. Portonepuoausm. [IpucrnocoOieHuss opraHU3MOB K
JENCTBUIO a0UOTHYECKUX (PaKkTOpOB. bruonornyeckue puTMsl.

buotnyeckue Qaxropbl. Bumbl OMOTHYECKUX B3aMMOJICUCTBHUI: KOHKYPEHITUS, XUIITHAYECTBO, CUMONO03 U €ro (POpMEI.
[Tapasutusm, koomepanusi, MyTyaliu3M, KOMMEHCAJIU3M (KBapTHMPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIN3M, HEUTpaIn3M.
3HaueHre OMOTHYECKUX B3aUMOACHCTBUHN JJI CYIIECTBOBAHUSI OPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHUE XAPAKTEPUCTUKU TOMyJsuuud. OCHOBHBIE TMOKAa3aTeNW MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTb,
POXKJIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUrpaLus. JJMHaAMIKa YMCIIEHHOCTH NOMYJISIUUU U €€ PEryJIaLHus.

JlemoHcTpanum:

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

Tabmuubr u cxembl: kKapta «lIpupoansie 30HBI 3emun», «Cpelbl OOUTaHUS OPraHU3MOBY», «DOTONEPHOIUZIMY,
«[Monynsiumy, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJISAIUU HHPY30pUU-TYenbkuy, «lIuieBbie nenmy.

JlaGopaTopHblie U NpakTHYecKue padoThbl:

JlaGoparopnas pa6ota Ne 3. «Mopdosioruyeckre 0COOEHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCay.

[TpakTuueckas padota Ne 2. «[ToAcU€T MIOTHOCTH MOMYISUNA PA3HBIX BUJIOB PACTCHUIN.

Tema 4. Coo01recTBa 1 YK0JOrH4eCKHe CHCTEMBI.

Coo0611ecTBO Oprannu3MoB — 0uoieHo3. CTPYKTYphl OMOIIEHO3a: BUJI0BasI, MPOCTPAHCTBEHHAs, Tpoduueckas (muIieBas).
Bunpbi-nomunantsl. CBsI3U B OMOIIEHO3E.



Dkosiorudyeckue cuctemnl (dkocuctemsl). [lonsitue 06 skocucreme u GuoreoieHo3e. OyHKIIMOHATBLHBIE KOMITOHEHTHI
HKOCHCTEMBI: MPOIYLIEHThI, KOHCYMEHTHI, peAyleHThl. KpyroBOpOT BelIeCTB U MOTOK SHEPTUU B SKOcUcTeMe. Tpoduueckue
(nuieBbie) ypoBHU dKocucTeMbl. [IumeBbie 1ienu u cetd. OCHOBHBIE TOKA3aTeIu KOCHCTEMbBI: OHoMacca, MPOIYKITUS.
DKOJIOTUYECKUE TMUPAMUIbL: MPOAYKIIMH, YUCICHHOCTH, Onomacchl. CBOMCTBA IKOCUCTEM: YCTOMYMBOCTb, CAaMOPETYJISLIUS,
pa3zButue. Cykueccus.

[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO WJIM IIMPOKOJIMCTBEHHOIO JIECA.

AHTpPONIOTr€HHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3kocucTeMbl. buonornueckoe M X034HCTBEHHOE 3HAYEHUE
arpod’KOCUCTEM M YPOOIKOCHUCTEM.

buopaznooOpazue kak (pakTop ycTOHYMBOCTH 3K0ocucTeM. CoxpaHEeHUE OMOJIOTMYECKOT0 pa3zHooOpa3us Ha 3emile.

Yyenne B. U. Bepranckoro o 6uochepe. ['panuiib, cocta u cTpykrypa 6uochepsl. JKuBoe BEmecTBo u €ero (pyHKIIUH.
OcobenHoctu 6uocdepsl Kak riodaibHOM SKocucTeMbl. JIMHaMIUYecKoe paBHOBeCHE U 00paTHas CBsI3b B Ouocdepe.

KpyroBopoThl BemecTB U OHOreOXMMHUYECKHE IMKIbI 3JIEMEHTOB (yriiepoda, a3oTa). 30HAJbLHOCTH Ouochepshl.
OcHOBHBIE OMOMBI CYLIH.

YenmosedecTBO B Onochepe 3emun. AHTpOTIOTeHHBIE U3MEHEHUs B Onocdepe. [1odanbHbIe YKOTOTHIECKUE TTPOOIEMBI.

CocymiectBoBanue mpuposl U denoBeuecTBa. CoxpaHeHue OMOpa3zHOOOpa3usi Kak OCHOBA YCTOWYUBOCTH OMOCHEpHI.
OcHOBa palMOHAIBHOIO YINPABIEHUS MPUPOJIHBIMU pECypcaMHM M WX HCIOJb3oBaHUE. [locTikeHus OMOJIOTHHM M OXpaHa
PUPO/IBI.

JlemoHcTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuupbr 1 cxembl: «llumessie nenu», «buonenos: coctaB u crpykrypay, «lIpupoansie cooOuiecTBay, «llenu
NUTaHUs», «DKOJIOrHuecKas nupamuia», «buocdepa u yenoex», «IKocucTeMa MHUPOKOIUCTBEHHOTO JIeca», « IKOCHCTEMA
XBOMHOrO Jeca», «buorneno3 Bomoémayn, «ArponeHo3», «lIpuMmepHble aHTPONOTEHHBbIE BO3ACHCTBHUS Ha MPUPOIY»,
«BaxHeillme MCTOYHUKH 3arpsi3HEHUs BO3JyXa U TPYHTOBBIX Bony», «llouBa — BakHeilias cocrapistomas ouochepsi»,
«®DakTopel Aerpagauuu mouBy, «llapHukoBbiii 3@dexT», «DakTopbl pairoaKTUBHOrO 3arpsi3HeHus Ouochepsn», «Oomas
CTpyKTypa Ouocdepsl», «Pacnpoctpanenue xu3Hu B ouocdepe», «O30HOBBIN 3KpaH Ouocdeps», «KpyroBopor yriepoaa B
ouocdepe», «KpyroBopot azora B mpupoie».



O6opynoBaHue: Mojenb-aniukanus « Tunudnsie OMOIIEHO3bI», TepOapuil «PacTuTenbHble cOO0IIECTBA», KOJICKIIMU
«buotnieHos», «Bpeautenu BaKHEUITUX CETbCKOXO3IUCTBEHHBIX KYJIBTYP», TepOapUu M KOJJICKIIMA PACTEHUH M KUBOTHBIX,
MpUHAJIeKAIINE K Pa3HbIM SKOJIOTHYECKUM Tpynnam oaHoro Buaa, Kpacnas kaura Poccuiickoit @enepannn, n300pakeHus
OXpaHSIEMbIX BUJOB PACTCHUMN U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOIPAMMBI 110 BHMOJIOTMMM HA BA30BOM VYPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycranaBnuBarOTCs TpeOOBaHMSI K pe3yJIbTaTaM OCBOSCHHUS O0YYaIOIIMMHUCS MIPOTpaMM CPEIHETO
oO1mero o0pa3oBaHus: IMYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDI

B cTpykType NWYHOCTHBIX pE3yJbTAaTOB OCBOCHHS IpeaMeTa «buosiorus» BBIAEIEHBI CIEAYIOIIME COCTABISIONIUE:
OCO3HAHHE 00YYAIOIUMHUCS POCCUMCKON TPaKIAHCKOW UACHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPEJICIICHHUIO, HAIMYME MOTHBAIMU K O0yUYeHHIO OUOJIOTHH, IIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN
JUYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAIULIMKN pa3BUTHUs OMOJOTMUECKOTO 3HAHMUS, TOTOBHOCTh U
CIIOCOOHOCTh  OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEM NIESITENIBHOCTH II€HHOCTHO-CMBICIOBBIMU YCTaHOBKAMH,
MPUCYIIUMU CUCTEME OMOJIOTHYECKOT0 00pa30BaHUs, HATMYNE IKOJIOTHUYECKOTO TIPABOCO3HAHMS, CIOCOOHOCTH CTaBUThH IIEJH
Y CTPOUTH )KU3HEHHBIC IUIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUsS TpeameTa «buonorusy» AOCTUrarTCs B €AUHCTBE Y4EOHOM M BOCHUTATEIIHHOM
JEATENBHOCTH B COOTBETCTBUM C TPAAUIUOHHBIMU POCCUUCKHUMHU COLHOKYJIBTYPHBIMH, HCTOPUYECKUMH M JyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMH, TPUHITHIMUA B OOIIECTBE MpPaBHJIAMH U HOPMaMH TOBEJCHHSI M CIIOCOOCTBYIOT MpolleccaM
CaMOIIO3HAaHUS, CAMOBOCIIUTAHUSA U CaMOPA3BUTHSA, PA3BUTHUS BHYTPEHHEU INO3ULMU JMYHOCTH, NMATPUOTU3MA, YBAXKEHUS K
3aKOHY W TPABOIOPSIKY, YEJIOBEKY TpyJa M CTaplieMy IOKOJCHHUIO, B3aUMHOTO YBaXKECHHS, OCPEKHOTrO OTHOIICHHUS K
KYJIbTYPHOMY HACJIEAUI0 U TPAJHUIMAM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickon @enepannu, NOpuUpoOIe U OKPYKAOIIEH
cpeze.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS yueOHOro mpenMera «buonorus» JOMKHBI OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTD
oOyyJarommxcss PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEM TO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTAM POCCUICKOTO
OOIIIECTBa, PACIIMPEHUE >KU3HEHHOTO OIbITA M OIbITa JEATEIHHOCTH B TPOIECCE pealn3allid OCHOBHBIX HANpaBIICHUN
BOCIUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:



1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKJIAHCKOW TO3UIMK O0YyUYaIOMIeToCs] KaK aKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHICKOTO
00I11eCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEH, YBAXKEHHUE 3aKOHA U TIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBbHOCTU MPHU CO3JaHUU YYEOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX U
MTO3HABATEIbHBIX 3aJ1a4, BBIIIOJIHCHUH OMOJIOTHICCKUX IKCIICPUMEHTOB;

CIIOCOOHOCTD OTPEIEATh COOCTBEHHYIO MTO3UIINIO 110 OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM KU3HU U 0OBSICHSATH €€,

YMEHHME YYUTHIBaTh B CBOUX JICUCTBUSX HEOOXOJMMOCTh KOHCTPYKTUBHOTO B3aWMOJIEHCTBHS JIOJIEH C Pa3HBIMU
yOXKACHUSMHU, KYJIbTYPHBIMU LICHHOCTSIMU U COIMATIbHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJIHCHHSI YYCOHBIX, TIIO3HABATCIBHBIX W
HCCIIEIOBATEILCKUX 3aJ1au, YBAKUTEIBHOTO OTHOIICHHS K MHEHHMIO OIIOHEHTOB MPHU OOCYXKICHUU CIIOPHBIX BOIIPOCOB
OMOJIOTMYECKOT0 COJICPKAHNS,

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM JEATETbHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUUCKOMN TPaKTAaHCKOW HJACHTUYHOCTH, MATPUOTH3MAa, YBAKECHHUS K CBOEMY HapOJy, YyBCTBa
OTBETCTBEHHOCTH Tiepes; PoauHoil, ropaocTu 3a cBoil Kpai, cBor0 PoauHy, CBOM SI3bIK U KYJbTYpPY, MPOIUIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccun;

IIEHHOCTHOE OTHOILIIEHHE K MPUPOJHOMY HACIEAUI0 W MNaMATHHKAM MPUPOJbI, JIOCTHXKEHUsIM Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/E;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJEHHWE W Pa3BUTHE OMOJIOTUH, MOHUMAaHUS 3HAUYCHUS
OMOJIOrMU B MTO3HAHUU 3aKOHOB MIPUPOJIbI, B dKMU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIEeCTBA;

uzeitHas yOexxIEHHOCTh, TOTOBHOCTH K CITY>KeHHIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYAh0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JTyXOBHBIX IEHHOCTEH POCCUMCKOT0 HapO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MMOBEICHMUS;



CIIOCOOHOCTh OLIEHMBAaTh CUTYALMIO U MIPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

OCO3HaHUE JINYHOTIO BKJIaJ]a B IOCTPOEHUE YCTOMUUBOTO OyayIIEero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMTEISM, CO3JaHUI0 CEMbUM Ha OCHOBE OCO3HAHHOI'O MPHUHATHS LIEHHOCTEH
CEMEWHOMW )KU3HU B COOTBETCTBUU € TpaauLMsAMHU HapooB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIIOUasi 3CTETHUKY ObITa, HAYYHOTO M TEXHUYECKOrO TBOPYECTBA, CIOPTa, TPY.a,
OOIIIECTBEHHBIX OTHOIIECHHUIA;

MOHMMAaHUE IMOLIMOHAJILHOTO BO3JEHCTBUSA KUBOU MIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJIEHUE MIPOSBIIATh KAUECTBA TBOPUYECKON JTUYHOCTH;

5) pu3nyeckoro BOCMTAaHUA, (POPMHUPOBAHNS KYJIbTYPbI 310POBbSI M IMOIHOHAIBHOI0 0JIATOTIOTyYHA:

MOHUMAaHUE U peajin3alys 3J0poBoro u 0e3omacHoro odpasa >XKM3HU (340POBOE MUTAHUE, COOJIIOICHHE TUTHEHUYECKUX
npaBuil M HOPM, COaJaHCUPOBAHHBIA PEXHUM 3aHATUA W OTHbIXA, PEryjspHas (u3nuecKas aKTUBHOCTb), OEpPEkKHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY M IICUXHUECKOMY 3/10POBBIO;

NOHMMAaHHE LIEHHOCTH TMPaBUJ HWHAUBUAYAIbHOIO U KOJUIEKTUBHOTO O€30MaCHOrO TMOBEJEHUS B CHUTYalUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

OCO3HAHME MOCIEACTBUI U HENPUATHSI BPEIHBIX MPUBBIYEK (YIIOTpEeOIEHUs aIKOT 0, HAPKOTUKOB, KypEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MAaCcTEpCTBa, TPYIOI00HE;

TOTOBHOCTh K AaKTUBHOM JIESITEIbHOCTH TEXHOJIOTMYECKOM U  COLMAJIbHOM HaNpaBJIIEHHOCTH, CIIOCOOHOCTH
MHULMKAPOBATh, INIAHUPOBATh U CAMOCTOSATEIBHO BBINOIHATH TAKYIO J€ATEIbHOCTD;

UHTEpEeC K pa3iuuHbIM cepaM mpodhecCHoHaTbHON eATENbHOCTH, YMEHHE COBEPIIAaTh OCO3HAHHBIN BHIOOp Oymaymiei
npo¢eccuu 1 peain30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA IPOTSYKEHUU BCEH KU3HH;

7) 3K0JI0TNYeCKOTr0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MIPUPO/Ie KaK UCTOUHUKY KH3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS;



MOBBIIIIEHUE YPOBHS JKOJIOTUYECKOW KyJIbTYpbl: MPUOOPETEHHE OMbITa IUIAHUPOBAHUS IMOCTYNKOB W OLEHKH HX
BO3MOYKHBIX ITOCIIEJICTBUU I OKPYKAIOILIEH CPEbI;

OCO3HaHHE II100aJTHLHOT0 XapaKkTepa IKOJIOTHIYECKUX MPOOJIeM U MyTeH UX pelleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpHOOpeTaeMble MPU M3YYECHUU OMOJIOTMU 3HAHMS W YMEHHMs MPU PEIICHUU MpoOseMm,
CBSI3aHHBIX C PAlMOHAJIBHBIM TPUPOJIONOJIH30BaHUEM (COOJIIOJIEHNE MPaBUI TMOBEJICHUS B NPHUPOJIE, HAMPABJICHHBIX Ha
COXpaHEHHUE PaBHOBECHS B IKOCUCTEMAX, OXPaHy BUOB, SKOCHCTEM, Onochepsl);

AKTUBHOE HENPUATUE JEUCTBUM, NPUHOCAIIMX BpPEH OKPYXKAIOLIEH NPUPOJHOU Cpele, yYMEHUE IPOrHO3UPOBATh
HeOJIaronpusTHBIC SKOJIOTHYECKHUE TIOCIICICTBUS MIPEAITPUHUMAEMBIX JEHCTBUI U IPEAOTBpAIIATh UX;

HAJIMYUE PA3BUTOTO SKOJOTHMYECKOrO MBIIUIEHUS, 3KOJIOTHYECKOW KYJIbTYpPbI, OMNbITA JIEITEILHOCTH 3KOJIOTHYECKOU
HAaNpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS MMH B I03HABATEJIbHOM, KOMMYHHMKATUBHOW M COLMAJIBHOW IPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON EATEIBHOCTH SKOJIOrMYECKON HAIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOMU
MIPAKTUKH, OCHOBAHHOTO Ha IUAJIOTE KYJILTYP, CIOCOOCTBYIOMIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3bIKOBOW M YMUTATENBCKOU KYJIBTYPBI KaK CPEICTBA B3AUMOACHUCTBUS MEKLY JIFOAbMU U IIO3HAHUS
MHUPA;

MOHUMAaHHUE creudUKA OHOJIOTMM KaK HayKH, OCO3HaHHUS €€ poyii B (POPMUPOBAHMM PALUOHAIBHOTO HAYYHOTO
MBIIUICHUS, CO3/IaHUH LIEJTOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIEM MUPE KaK O €IMHCTBE MPUPO/IbI, YETOBEKa U 00IIECTBA,
B MTO3HAHUU MTPUPOHBIX 3aKOHOMEPHOCTEH U pElICHUH PO0JIEM COXPaHEHUsI IIPUPOJTHOTO PABHOBECHS;

yOSKAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU JUISi COBPEMEHHOM ITMBWJIM3AIMU: OOECIEUEHUsS HOBOT'O YPOBHS Pa3BUTHS
MEJIMIIMHBI, CO3J/aHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CTIOCOOHBIX PElIaTh PECYPCHBIE MPOOIEMbI Pa3BUTHS YEIIOBEUECTBRA,
MOWCKA TMYTEW BBIXOJAa W3 TI00ATBHBIX JKOJIOTHUECKUX MpoOieM u obOecrieueHus mepexoia K YCTOMYMBOMY Pa3BUTHIO,
palMoHAIbHOMY UCIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HMU;

3aMHTEPECOBAHHOCTh B IMOJYYCHHH OHMOJOTMYECKUX 3HAHWM B IIEJISIX TOBBINIEHUS OOIICH KYyJIbTYpbI, €CTECTBEHHO-
HAay4YHOM IPaMOTHOCTH, KaK COCTAaBHOM 4acTU (PYHKIIMOHAIBHOW TPAaMOTHOCTH O0yYaroluxcs, GopMUPyEeMOil IPU U3YUECHUU
OHoJIoTHY;



NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJTy4yaeMble 3HAHMS JUIsl aHATM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOUIEr0 MUPa U MPOUCXOASIINX B HEM U3MEHEHH, yMEHHE
JiesiaTh 00OCHOBaHHbBIE 3aKII0YEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS JAHHBIX C LIEJIbIO TIOJIYUYEHHUs! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJI PEIICHUs MPOOJIEM B peabHbIX KU3HEHHBIX
CUTyalusX;

OCO3HAHME IIEHHOCTH HAy4YHOW JEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIIATh INPOEKTHYIO M HCCIEAOBATEIBCKYIO
NEeSATENbHOCTh MHJIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPA30BAHMIO, K AKTUBHOMY IOJYUYEHHUIO HOBBIX
3HaHUU 10 OMOJIOTUHU B COOTBETCTBHUHU C )KU3HEHHBIMU OTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ybTaThl OCBOCHUS y4eOHOTro npeaMera «brosorusy BKIIOYAIOT: 3HAUUMBIE JIJ1s1 (DOPMUPOBAHUS
MUPOBO33pPEHUS  OOYYAIOIIUXCA MEXKIUCHUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAyYHbIE TOHSATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAYYHON KapTHUHBI MUPA U CTICIM(PUKY METOIOB MTO3HAHMUS, HCTIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEPTHS, SABJICHHUE, MPOIECC, CUCTEMA, HAYYHBIN (DaKT, MPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICIOBAaHHE,
HaOIOJICHUE, UW3MEpPEHUe, DOKCIePUMEHT U JAPYruxX), yHUBEpCalbHble YyueOHble JEUCTBUA  (ITO3HABaTEJIbHEIE,
KOMMYHHUKAaTUBHBIE, PETYJSITUBHBIC), oOecrneunBaromue QGpopmupoBaHue (YHKIIMOHAIHHON TPaMOTHOCTH U COILMATbHOM
KOMIIETCHIIUM ~ OOYYalOlUXCs, CIOCOOHOCTh  OOYYalONmUXCSl  WCIOJIb30BaTh  OCBOCHHBIE  MEXIUCIIUIUIMHAPHEIE,
MHPOBO33pPEHUYCCKHE 3HAHKS U YHUBEPCAIbHBIC yUeOHBIC ICHCTBUS B MIO3HABATEIIFHOW M COIIMAIBHOM MPAKTHKE.

MeranpeaMeTHbie pe3yJbTaThl OCBOSHUSI IPOTrPaMMBI CPEIHETO 00IIEro 00pa3oBaHUsl TOIKHBI OTPAXKATh:

OBJ1aleHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU MO3HABATEIbHBIMH ACHCTBUSMMU:

1) 6a3oBbI€e JIOrHYECKHE 1eHCTBHUS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTyaJIU3HPOBATh IIPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;



UCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MbIIUIEHUS (aHajdu3a, CUHTE3a, CpaBHEHUS,
KJaccuuKanuu, OO0OOIICHHUS), PACKPBIBAaTh CMBICI OHMOJOTHMYECKHUX IOHATHH (BBIACISATh HX XapaKTepHbIC NPH3HAKH,
YCTAHaBJIUBATh CBA3U C JIPYTUMU MOHATUSIMH);

OMpEeNeNATh 1N JIeSITCIIbHOCTH, 3a/aBas MapamMeTpbl W KPUTEPUU HX JIOCTHIKCHHS, COOTHOCHUTH pEe3YyJbTaThl
JIeITEILHOCTH C TIOCTABJICHHBIMHU IIEIISIMH;

HCITOJIb30BaTh OMOJIOTHYCCKHUE MIOHATHUS JUIsl OOBICHEHUS (DAKTOB M SIBJICHUI KUBOU IMPUPOJIBL;

CTPOUTHh JIOTUYECKHE paCCYXJCHUS (WMHAYKTHUBHBIC, JICIYKTHUBHBIC, 0 AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYIUPOBATH BBIBOIBI M 3aKJIFOUCHUS,

MPUMEHSITh CXEMHO-MOJIENIbHBIC CPEACTBA JJISI MPEJCTABICHUS CYIIECTBEHHBIX CBSI3€M U OTHOIICHUN B HM3y4aeMbIX
OMOJIOTMYECKUX OOBEKTaX, a TaKkKe MNPOTUBOPECUMH PA3HOrO0 pOJAA, BBISIBICHHBIX B Pa3IMYHBIX HHOOPMAIIMOHHBIX
HMCTOYHMKAX;

pa3pabarpiBaTh IUIAH peEHIeHUs TpoOJeMbl C YYETOM aHaIn3a HMMEIIIMXCS MaTepHAIbHBIX W HEMaTepHaIbHbIX
PECYPCOB;

BHOCHUTbh KOPPEKTHUBBI B JCSITEIBLHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB LEJSIM, OLICHUBATh PUCKHU MOCJIEACTBUN
JIeSITEIbHOCTH;

KOOPJAWUHUPOBATH U BBITIOIHATH pabOTy B YCIOBUSIX PEaTbHOI0, BUPTYaTbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a3oBble McCIeA0BaTEIbLCKHE 1eHCTBUS:

BJIQJIETh HaBBIKAMU Yy4E€OHO-HCCIIEIOBATEILCKONM M TPOSKTHOM JCATEIbHOCTH, HABBIKAMHU pa3perieHus IpodieM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY IOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3ajad, MPUMEHEHUIO
Pa3IUYHBIX METOO0B MO3HAHMUS;

WCIOJIB30BATh PA3JIMYHBIC BHUJIBI ICATEILHOCTH 1O TIOJYYCHUIO HOBOTO 3HAHMWSI, €0 WHTEPIPETAlUU, TPEOOPa30BaAHUIO
Y IPUMCHEHHIO B YUEOHBIX CUTYAIMAX, B TOM YHCIIC IPU CO3/IaHUH YUEOHBIX M COIIMAIBHBIX ITPOCKTOB;

dbopMUpOBaTh HAYYHBIN TUI MBIIIUICHUS, BJIAJETh HAYYHON TEPMUHOJIOTHEN, KITFOUEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BATEIbHOM JIESITEIbHOCTH U )KU3HEHHBIX CUTYalIUsIX;



BBISIBJISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJIM3UpPOBATh 3ajady, BBIJBUTATh THUIOTE3Y €€ PEIICHUs, HaXOUTh
apryMEeHTBI JIsl JOKA3aTeIbCTBA CBOMX YTBEPKICHUM, 3aaBaTh MapaMETPbl U KPUTEPHUU PEILICHHUS;

aHAJIM3MPOBATH IOJIYYEHHBIE B XOJ€ PEUICHUs 3aJa4d PE3yJbTaTbl, KPUTHUYECKH OLEHHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTH IEJICHAMPABIICHHBIN TTOUCK TIEPEHOCA CPENICTB U CIIOCOO0B JEHCTBUA B MPOGECCHOHAIBHYIO CPEy;

yMETh IEPEHOCUTD 3HAHUS B TO3HABATEIBLHYIO U MTPAKTUYECKYIO 00JIaCTH KUZHEIEATEITbHOCTH;

yMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICU, TMpeajaraTh OPUTHMHAIbHBIE TMOJXOJbl W pPEIICHMs, CTaBUTh MPOOJIEMbl M 3aJauu,
JIOTYyCKAIOIIUE albTEPHATUBHBIC PEUICHUS.

3) pab6ora ¢ ungopmanmei:

OPUEHTUPOBATLCA B PA3IMYHBIX MCTOYHMKAX MHGPOpMAIMU (TEKCTe Y4eOHOro T™OCcoOMs, Hay4YHO-TIOMYJISIPHON
auTepaType, OMOJOTMUYECKUX CIIOBapsAX M CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHanu3upoBaTh
uHQOpPMAITMIO  Pa3UYHBIX BHUIOB W (HOPM  TPEICTABICHUSA, KPUTUYECKH OICHUBATh €€ JIOCTOBEPHOCTH W
HEMPOTUBOPEUUBOCTH;

dbopMyIMpOBaTh 3aMPOChl U MPUMEHATH Pa3IMUHbIE METOJAbl MPHU MOUCKE M OTOOpe Onosornyeckoi MHQopmaruu,
HEO0OXOIMMOM JIJ1s1 BHITIOTHEHUS YUEOHBIX 3a/1a4;

MpUOOPETaTh OMBIT MCIOIL30BaHMS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTH, COBEPIICHCTBOBATH KYJIBTYPY
AKTHUBHOT'O HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOUpATh ONTUMAJbHYIO (OPMY MpECTaBICHUS OUOJIOTHYecKor HMH(popmaruu (cxeMmbl, rpadukw,
JMarpaMMbl, TaOJULbI, PUCYHKHU U APYTOE);

WCIIOJI30BaTh HAyYHBIA SI3BIK B KadeCTBE CpeacTBa mpu pabote ¢ Owuonormdeckor wHOOpMAIMei: MPUMEHSTH
XUMHUYECKHE, (GU3NIECKUE U MAaTEeMAaTHUECKUE 3HAKU U CUMBOJIBI, (OpMYJIbl, a00peBUATYPY, HOMEHKIIATYPY, UCIIOJIB30BATh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISITHOCTH;

BJIJICTh HABBIKAMM PACIIO3HABAHUS U 3aIlIUTHI UHPOpMAIUU, HHPOPMAIIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OBJajeHne yHMBEePCATbHBIMM KOMMYHUKATHUBHBIMHU €I CTBUSIMM:



1) oO1enme:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCeX c(epax KU3HM, aKTUBHO YYaCTBOBAThH B IMAJIOTE WU IUCKYCCHH TIO CYIIECTBY
oOcyxmaemMoi Tembl (YMEHHME 3aJlaBaTh BOIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCUTEJIBHO BBIMIOJHEHUS IIpe/jiaraeMoun
3aJla4M, YYUTHIBATh MHTEPECHI U COTIACOBAHHOCTD MO3UIIMHA JPYTUX YIYACTHUKOB JUAIOTa WIIH JUCKYCCHH);

pacmo3HaBaTh HEBepOabHBIE CpeACTBa OOIIEHWs, IMOHMMATh 3HAYCHUE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYAINA, YMETh CMSATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IMYHBIMHU CIIOCOOaMH OOIEHUS W B3aMMOJICHCTBHSI, MMOHUMATh HAMEPEHHs JIPYTUX JIOJIeH, MPOSBIATH
YBaXUTEIHHOE OTHOIIICHNE K COOCCETHUKY M B KOPPEKTHOH (hopMe GOopMyIHPOBATH CBOU BO3PAKCHUS;

pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHHMSI C UCIIOJIh30BAHUEM SI3LIKOBBIX CPEJICTB.

2) coBMecTHasl 1eITeJIbHOCTD:

MOHUMAaTh U MCIOJB30BaTh MPEUMYIECTBA KOMAHIHOM M WHIWBUIYyAIbHOW palbOTHl MPU pPEHICHUU OMOJIOTHYECKON
po0IeMbI, 000CHOBBIBATH HEOOXOIUMOCTh MTPUMEHEHHS TPYIIIOBBIX (DOPM B3aMMOICHCTBHUS MPU PEIICHUN yIeOHOH 3a1a4H;

BBEIOMPATh TEMAaTUKY U METOJbl COBMECTHBIX NCHCTBUN C yU4ETOM OOIIUX MHTEPECOB M BO3MOKHOCTEH KaKJIOTO WICHA
KOJUICKTHUBA;

MPUHUMATh 111 COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATH U KOOPJIUHUPOBATH JICUCTBHS MO €€ JOCTHUKEHUIO:
COCTaBJIATh TUIAH JICWCTBHMM, PACIPEACNATh PONM C YY4ETOM MHEHWUH YYaCTHHKOB, OOCYXIaTh pPe3yJbTaThl COBMECTHOM
paboThI;

OIICHMBATh Ka4yeCTBO CBOETO BKJAJla W KAXKIOTO YYaCTHHKA KOMAHABl B OOIMMIA pe3ynbTaT Mo pa3pabOTaHHBIM
KPUTEPUSIM;

TpejiaraTh HOBBIC TPOCKTHI, OIICHUBATh UJICH C IMIO3WIIMH HOBH3HBI, OPUTHHAIBLHOCTH, MPAKTHYESCKOW 3HAYMMOCTH;

OCYIICCTBIIATh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B PA3IMYHBIX CHUTYaIlUSAX, IPOSBIATH TBOPUYECTBO U
BOOOpaXECHHE, OBITh HHUITUATHBHBIM.

Ogy1aieHHe YHUBEPCAJIbLHBIMH PeryJISTHBHBIMHU JeHCTBUSMM:

1) camoopranusaums:

WCITIOJIB30BATh OMOJIOTUYECKUE 3HAHUS JIJIS BBISBIICHUS MPOOJIEM U UX PEIICHUS B )KU3HCHHBIX U YICOHBIX CUTYaIUsX;



BBIOMpAaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1EJIEBbIC U CMBICIIOBBIE YCTAHOBKM B CBOMX JEUCTBUSX M MOCTYIKAX MO
OTHOUIEHHUIO K )KMBOU MPUPO/JIE, CBOEMY 3J0POBBIO U 3I0POBbIO0 OKPYKAIOIINX;

CaMOCTOSATEIILHO OCYIIECTBIIATh IMO3HABATEIIbHYIO JEATEIbHOCTb, BBISBIATH MPOOJEMBI, CTaBUTh U (OPMYIUPOBATH
cOoOCTBEHHBIE 33/1a4ud B 00Pa30BaTEIbHOM JACATEILHOCTH U KU3HEHHBIX CUTYaIIHIX;

CaMOCTOSITEJILHO COCTaBIIATH IIJIaH PEUICHUs TPOOJIEMBI ¢ YUYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN
Y PEAIIOYTCHUN;

JIaBaTh OLICHKY HOBBIM CHUTYAaIUsIM;

pacuupsATh paMK{ y4eOHOTr0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHU;

JiefaTh OCO3HAHHBIN BBIOOP, ApTyMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO IIUPOKOW HJPYAMIIMM B Pa3HBIX O00JIACTAX 3HAHUM, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalMsM, BHOCUTb KOPPEKTHUBBI B JICSITEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISM;

BJIQJIETh HaBBIKAMHM TMO3HABATEIIHLHON peIEKCUM KaK OCO3HAHHUS COBEPIIAEMbBIX JEHCTBUI U MBICIUTEIBHBIX MPOIECCOB,
WX pe3yJIbTaTOB U OCHOBAHUM, UCTIOI30BATh MPUEMBI Pe(IICKCUU ISl OLICHKU CUTYaIlNH, BLIOOPA BEPHOIO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATH PEIICHUS [0 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3YyJIbTATOB ACATEIbHOCTH;
3) npuHATHE ce0s U APYTUX:

IIPUHUMATb CG6$I, IIOHHUMAas1 CBOM HEAOCTATKHN U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX [PU AHAIU3E PE3YJIbTATOB AEATEIbHOCTH,
MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH;
pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3UITUU JPYTOTO YEIOBEKA.

NHNPEAMETHBIE PE3YJIBTATBI



[IpenmeTtHble pe3ysbTaThl 0cBoeHUS Mporpammbl COO 1o Ouosnoruu Ha 6a30BOM YPOBHE BKIIIOYAIOT CHEIU(DUUECKUE
st yaeOHoro mpeamera «buonorus HaydHble 3HAHUS, YMEHHUS U CIOCOOBI JEMCTBUN MO OCBOCHHIO, MHTEPIPETALUHU U
mpeoOpa3oBaHUI0 3HAHWUM, BUABI JEATEILHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHUW B PA3THYHBIX
y4eOHBIX CUTYalMsIX, a TAaKKe B peajbHBIX JKM3HEHHBIX CUTYallUsSX, CBSI3aHHBIX ¢ Ouonorued. B mporpamme mpeameTHbie
pe3yJIbTaThl MPEJCTABICHBI 110 TOJIaM O0yYEHHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOTo nipeamera «buonorus» ¢ 10 knacce NOMKHBI OTPAXKaTh:

chOpMHPOBAHHOCTh 3HAHUW O MECT€ W pOJiM OWOJOTMM B CHUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B
GbopMHpPOBAaHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOM KapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHUs, O BKIIAJE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, PYHKIIMOHAIBHOM TPaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUS KU3HEHHBIX
3az1ag;

yMEHHUE PACKPBIBaTh COJEpKaHUE OMOJOTUYECKUX TEPMHUHOB M TOHSTHM: KH3Hb, KIIETKA, OPTaHW3M, METa0O0JIU3M
(oOMeH BemiecTB M TMPEBpAlllEHHE HSHEPruu), TroOMeocTa3 (CaMOpPEeryJsiius), ypOBHEBas OpraHMU3alusi >KUBBIX CHCTEM,
CaMOBOCIIpOU3BeIcHUE (PEPOIYKIIHS), HACIEACTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHUE;

YMEHHME Wu3JlaraTb OHOJOTMYECKHWE TeopuH (KJIETOYHAs, XPOMOCOMHAsl, MYyTallMOHHAs, IIEHTpajbHas J0rMa
MOJIEKYJIApHO# Omosiorun), 3akonbl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o meHTpax MHOTooOpasus u
MIPOUCXOXKICHUS KYJIbTypHbIX pacTenuid H. 1. BaBunosa), onpeaensats rpaHuIlbl KX IPUMEHUMOCTHU K JKUBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOJaMU HAYyYHOTO MO3HAHUs B OMOJIOTHH: HAOIIOJICHUE U ONHCAHUE KUBBIX CUCTEM, MPOIECCOB U
SABJICHUM, OpraHu3alusi U NpoBeJACHUE OMOJOTHMUYECKOTO AKCIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI, BBHISIBIICHUE 3aBUCHUMOCTH
MEXIy MCCIeTyEeMbIMU BETUYMHAME, OOBSICHEHUE TIOJYYCHHBIX PE3yJIbTaTOB, UCIIOIb30BAHHBIX HAYYHBIX TOHITHH, TEOPHIA
Y 3aKOHOB, YMEHUE JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYUYEHHBIX PE3YJIbTATOB;

YMEHHME BBIJICTISATh CYIIECTBEHHBbIC TMPU3HAKK BHUPYCOB, KIETOK MPOKAPUOT U DYKAPHUOT, OJHOKJIETOUHBIX H
MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U MPEBPAILCHUS YHEPTUH B KJIETKE, (DOTOCUHTE3A,
MJIACTHYECKOTO M DHEPreTUYeCKOro OOMEHa, XEMOCHHTE3a, MHTO03a, MeEH03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHHSI,
WHMBUYaIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3);



YMEHHE MPUMEHSTh IMOJYYCHHbIE 3HAHMUSA JUISI OOBSACHEHUS OMOJOTMYECKUX TMPOIIECCOB M SIBICHUH, NIl MPUHSATHS
NPAaKTHYECKUX PELIEHUI B IMOBCEJAHEBHOM XH3HU C LENbi0 oOecredyeHrs Oe30MacHOCTH CBOETO 3/I0POBbS U 3/10POBbS
OKpYKaIOIKUX JItOJIeH, COOJIIOJIEHUSI HOPM TPaMOTHOTO IIOBEJIEHUS B OKpYXKarolled MNpUPOJHON cpene, MOHUMaHHE
HEOOXOJMMOCTH HWCIONB30BAaHUSI JOCTHKCHHH COBPEMEHHOW OHWOJOTMM ¥ OWOTEXHOJNOTMH Ui  paIlMOHaIBLHOTO
PUPOIOTIOIH30BAHHUS;

YMEHHE peniath 3JEMEHTApHbIE TE€HETHMUYECKHE 3a/Jaydl Ha MOHO- M JUTHOPUAHOE CKpEIIMBAHHE, CLEIICHHOE
HACJIEIOBAHHUE, COCTABJSATH CXEMbl MOHOTHOPUIHOTO CKpEHIMBAHUS ISl TPEJICKa3aHWs HACJIeJOBaHUSI TPU3HAKOB Y
OpPTaHH3MOB;

YMEHHUE BBINOJHATh Ja0OpPaTOpPHbIE W MPAKTHYECKHE padoThl, COOIIOJaTh MpaBuUiia MpU padoTe C ydyeOHbIM U
71a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OLICHMBAThb W MHTEPIPETUPOBATh MH(GOPMALMIO OHOJIOTMYECKOrO COJEp’KaHusl, BKIHOYAIOIIYIO
TNICEBJOHAYYHbIC 3HAHMS M3 Pa3IMYHBIX UCTOYHUKOB (CpEICTBA MacCOBON MH(OpPMAINH, HAYIHO-TIOMYJISIPHBIE MaTepUabl),
ATHUYECKHE ACTIEKThI COBPEMEHHBIX UCCIIEIOBAaHUI B OMOJIOTUH, MEIUIIMHE, ONOTEXHOJIOTHH;

yMEHHUE CO3/aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIC COOOIIEHUS, 0000mas OMOJOTHYECKYI0 HWH(pOpMAIUo U3
HECKOJIbKUX MCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh MOHATUIHBIN anmnapaT OUOIOTHH.

[TpenmMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTo penameta «buomnorus» ¢ 11 Knacce TOIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTe€ U POJM OHOJOTHMH B CHCTEME HAyYHOTO 3HAHUSA €CTECTBEHHBIX HAyK, B
(bOopMUPOBAHNN COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa M HAYYHOTO MUPOBO33PEHUS, O BKJIAJE POCCHICKUX U
3apyOeKHbBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHUH, (PYHKIIMOHAIBHON I'PaMOTHOCTH Y€JIOBEKA I PELICHUS KU3HEHHbIX
3ajadq;

YMEHHE PacKpbhIBaTh COJACp)KaHUE OMOIIOTMYECKUX TEPMHHOB U TOHSATHI: BUJ, TOIYJALNS, T€HODOHI, BOJIIOIUS,
JBIDKYIIHE CHIIBI ((haKTOPBI) 3BOJIONNH, MPUCIIOCOOIEHHOCTh OPTraHW3MOB, BUA000pa30BaHHUE, HKOJIOTHYECKUE (DAKTOPHI,
HKOCHCTEMA, IPOAYLEHThI, KOHCYMEHThI, PEIyLICHTbI, LIETIM TUTaHUsI, FKOJIOTUYECKasi MUpaMuia, OMoreoneHos, ouocgepa;

yMEHHE H3Jlaratb OMOJOTHYECKHe Teopuu (dBoMOIMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKas TEOPHS JBOJIIOIHH),
3aKOHBI M 3aKOHOMEPHOCTH (3apoapiiieBoro cxojactsa K. M. bapa, uepeioBanus IiaBHbIX HAIlPaBiICHUN U MyTEW 3BOJIIOLIMU
A. H. CeseprnioBa, yuenus o 6nochepe B. V. Beprnanckoro), onpeaensite rpaHUIBI X TPUMEHUMOCTH K )KUBBIM CHCTEMaM;



yYMEHHE BIAJeTh METO/JaMU HAYyYHOTO TO3HAHUS B OMOJOTHH: HAOMIOACHUE W OMHCAHUE JKUBBIX CHCTEM, MPOIIECCOB U
SIBIICHU, OpraHU3alis W TMPOBEJCHNE OMOIOTHYECKOTO SKCIEPUMEHTA, BBIIBMKEHUE TUIIOTE3bI, BBHISIBICHUE 3aBUCUMOCTH
MEXIYy MCCIEAyEMbIMU BETUYMHAMH, OOBSICHEHUE TIOJYYCHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHITHH, TEOPHIt
Y 3aKOHOB, YMEHUE JIeJIaTh BBIBOBI HA OCHOBAHHMH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICIATh CYIIECTBEHHBIC MPU3HAKUA CTPOCHUSI OHMOJIOTHYECKHX OOBEKTOB: BUIOB, MOIMYJISIUN, MTPOTYIICHTOB,
KOHCYMEHTOB, PEIYLIEHTOB, OHOTEOIICHO30B M 3KOCHUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACIEICTBEHHOW HM3MEHYHUBOCTH,
€CTEeCTBEHHOTO O0TOOpa, BUA000pa30BaHMS, MPUCIOCOOJICHHOCTH OPraHU3MOB, JEHCTBUS DKOJIOTMYECKHX (PAKTOpOB Ha
OpraHu3MBbl, IEpEeHOCa BEIICCTB M IMOTOKA DHEPTHU B 3KOCHCTEMaX, aHTPOIOTCHHBIX M3MEHEHUH B 3KOCHUCTEMaX CBOCH
MECTHOCTH, KPyTrOBOPOTa BEIIECTB M OMOT€OXMMHUUYECKUX IIUKIIOB B Orocdepe;

yMEHUE TPUMEHSTh TOJYYCHHBIC 3HAHUS 1T OOBSCHEHUS OWOJIOTHYECKHX IPOIECCOB W SBIICHWM, TSI MPUHATUS
MPAKTUYECKUX PEIICHUH B TMOBCEIHEBHOW >KM3HH C I1EJbI0 oOecredeHus Oe30MacHOCTH CBOETrO 3J0POBbS U 370POBBSA
OKpY)KaIOIUX JIIOJIeH, COONIIOJIEHUSI HOPM TPAMOTHOTO TIOBEJICHUS B OKpPYXKAIOIIeH MPHUPOJHON cpefe, MOHUMAaHHE
HEOOXOMMOCTH UCTIOIH30BAHUS TOCTIKEHUH COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAIILHOTO MPUPOAOIIOIB30BAHNUS;

yMEHUE peIIaTh 3JIeMEHTapHbIE OMOJOTUYECKHE 3aJaud, COCTABJISITH CXEMbl TEPEHOCAa BEIIECTB M DJHEPTUH B
AKOcHUCcTEMAax (LMY MUTaHUs);

YMEHHE BBINOJHATH JTA0OpaTOpHBIE W MpaKTUYECKHe pPaldOTHI, COONIOAATh mMpaBuia Npu paboTe ¢ y4eOHBIM H
71a00paTOPHBIM 000PYAOBaHUEM;

yMEHUE KPUTHUYECKH OIICHWBATh M HHTEPIPETUPOBATH MH(POPMAINIO OHMOJIOTHYECKOTO COJCP’KaHUS, BKIFOYAIOIIYIO
TICEB/IOHAYYHBIC 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CpelICTBA MAcCOBOM MH(OpMAIUKU, HAyUYHO-TIOMYJISIPHBIE MaTEpPHAaJIbI),
paccMmarpuBaTh TI00aIbHBIC YKOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO
MIO3UIIHIO;

yMEHHUE CO3/aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIC COOOIIEHUS, 0000mas OMOJOTHYECKyI0 WH(pOpMAIuoo U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh MOHATUIHBIN anmapaT OUOIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanMenoBaHmne pa3aeoB U TeEM nudpoBbie
Ne ni/nn P Konrpoianbusbie | IlpakTnuecku (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThlI
pecypchl
bubnuoreka [JOK
1 b 2 0.5
HOJIOTIA KaK HayKa https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMEBI M HX OpraHU3aIlHs 1 bubmmorexa TTOK
P 1 https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUI COCTaB U CTPOCHHUE KICTKU 8 1 bubmmorexa TIOK
p https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
4 FKM3HECATENBHOCTE KIICTKH 6 https://m.edsoo.ru/7141¢292
5 Pa3zMHOXeHNe 1 MTHAMBUAYAJIbHOE PA3BUTHE 5 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS 1 IBMEHUHUBOCTD 2 25 bu6mmoreka [IOK
OpPTaHH3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuust opranu3mMoB. OCHOBBI 4 1 bubnuoreka [{JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 1 5




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3ieioB U TeEM nudgpoBbie
Ne i/m P KonTpobHbI IIpakTHYeckue (upp )
NpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchbl
Bbu6mmoreka [JOK
! IBOIOUMOHHAA GHOTOTHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl ¥ OKpYIKaromas cpeaa 6 1 bubmiorexa HOK
p Py Hl peAl https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 1 1
Coo01iecTBa U HKOJIOTHUECKHE CHCTEMBI 0 hitps://m.edsoo ra/7f41 ce74
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 34 1 2.5







IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka KoimnyecTBo 4acoB Bunsl, gopmsl

n/n Bcecero | Kontpoubnbix | IlpakTHueckux KOHTPOJIA

pador pador

1 Beoanbiil uHcTpyktaxk no Th. buonorus B cuctemMe Hayk Y cTHBIN 01IpoC;

2 Meroasl MO3HaHUS KUBOW NMPUPOJIbI. [IepBUYHBIN HHCTPYKTAX 110 0,5 [IpakTnueckas
Tb. [IpakTuyeckas padota Ne 1. Micrionbp3oBaHue pa3inyHbIX pabora;
METOJIOB TPH W3YUYECHUU OMOJIOTHUECKHX 0OHEKTOB

3 buonoruueckue cucTeMsl, MPOLECCHl U UX U3yUEHUE 1 TectupoBanue;

4 XUMUYECKUH cocTaB KiIeTkH. Boxa u MuHepaiabHbIE COTN 1 Y cTHBIN Onpoc;

5 Bbenku. CocTaB u cTpoeHre OEITKOB [TuceMeHHbIi

KOHTPOJIb;

6 ®epMeHThI — OMOIOTHYeCKHe KaTanu3aTopbl. MHCTpyKTax 1o 1 0,5 [TpakTrueckas
Tb. JlabopaTtopHas padota Ne 1. 3yueHne karaqauTHYeCcKOH pabora;
AKTUBHOCTH (DEpMEHTOB

7 Yriaesonsl. JInnuabl Y CTHBIN ONpOC;

8 Hyxnennoseie kucnotel. ATO [TuceMeHHbIi

KOHTPOJIb;

9 Hctopust m metoasl u3ydeHus kieTku. Kinerounas teopust Y cTHBIN Onpoc;

10 | Kietka Kak 1eJI0CTHAS J)KHUBasi CHCTEMA VYcTHBIN 0Ipoc;

11 | Crpoenne sykapuotnueckoi knerku. Mucrpykrax o Th. 1 0,5 [IpakTuyeckast
JlaGopatoprast pabota Ne 2. M3yueHue CTPOCHUSI KIICTOK PACTEHHIA, pabora;
KHUBOTHBIX U OaKTEpHil 10X MUKPOCKOTIOM Ha TOTOBBIX
MUKpOTIpenaparax U UX OINHCaHUE

12 | O6men Bemects. [Tnactuyeckuii 0OMeH. 1 VeTHblif onpoc;

13 | ®orocunTe3. XEMOCUHTE3 1 [TuceMeHHBbIH

KOHTPOJIb;

14 | OHepreTnueckuii oOMeH 1 Y CTHBIN o1poc;

15 | buocunTte3 Genka 1 TectupoBanue;

16 | buocunTe3 Genka 1 YcTHBI onpoc;

17 | Heknetounsle (hOpPMBI )KU3HU — BUPYCHI 1 Y cTHBIN 0poc;




18 | Kusnennslii nukn kinetku. Jlenenue kieTkd. Mutos. MHCTpyKTax) 0,5 [IpakTnueckas
no TB. JlaGoparopnas pa6ora Ne 3. HaGmroqenre MUTO3a B KJIETKAX padora;
KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MHKpOIIpenapaTax

19 | ®opMbl pa3MHOXKEHUSI OPraHU3MOB TectupoBanue;

20 | Meiio3 Y cTHBIN ONpoc;

21 | OOpa3oBaHue U Pa3BUTHE MOJIOBLIX KJIETOK. OIIOJ0TBOPEHUE. 0,5 [IpakTnueckas
Wuctpykrax no Th. JlaboparopHast padota Ne 4. Uzyuenue pabora;
CTPOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenaparax

22 | UnauBuayaibHOE pa3BUTHE OPraHU3MOB TectupoBanue;

23 ['eHeTnka — HayKa O HACJIEACTBEHHOCTH W U3MEHUYMBOCTHU Yernbi onpoc;

24 | 3aKOHOMEPHOCTU HACJEeI0BAHMS IPU3HAKOB. [TucpmenHbIi
MoHorubpuaHoe CKpeluBaHue KOHTPOJIb;

25 | JlurubpumHoe CKpemuBaHue. 3aKOH HE3aBUCHUMOTO YcTHbIM onpoc;
HacJIeI0OBaHMs MPU3HAKOB

26 | CuennenHoe HacieqoBaHue npusHakoB. MHcTpykTax no Th. 0,5 [IpakTnueckas
JlabopaTtopHas padota Ne 5. «M3yuenue pe3yabTaToB pabora;
MOHOTHOPHUIHOTO U JUTHOPUAHOTO CKPEIIMBAHUS Y APO30QUIBI HA
TOTOBBIX MUKpOTIpenapaTax

27 | I'eneruka nona. HacinenoBanue npu3HaKkoB, CHEIJIEHHBIX C MOJIOM Y cTHBIN OIpoc;

28 | U3menunBocTh. HenacnencTBeHHass U3MEeHUMBOCTh. HCTpyKTax 0,5 [IpakTyeckas
no Th. JlabopaTtopnas padora Ne 6. M3yuenne MoaudpuKamoHHON pabora;
W3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOIO psija 1
BapUalMOHHON KpHUBOM

29 | HacnenctBenHas um3MeH4nMBOCTh. MHCTpyKTax no Th. 0,5 IIpakTnueckas
JlaboparopHast pabota Ne 7. AHaim3 MyTaruii y Apo30Q bl Ha pabora;
TOTOBBIX MHMKpOIIpenaparax

30 | I'eneruka uenoBeka. Mactpykrax no Th. [lpakTudeckas pabora 1 [IpakTueckas
Ne 2. CocTaBieHue u aHaIM3 POJOCIOBHBIX YEJIOBEKa pabora;

31 | Cenexuusi Kak HayKa M IpOLIECC KonTponbhas pabora;

32 | Bugeoskckypcusi «OCHOBHbIE METOABI U JJOCTUKEHHUS CEJIEKIINU VYeTHbIi onpoc;
pacTeHU 1 KUBOTHBIX)»

33 | IIpomexyrounas arrecranus 3a 2023-2024 yqeOHbIN TO1 [TucbmeHHbIN

KOHTPOJIb,




34 | broTeXHOIOrHsI KakK OTpaciib MPOU3BOACTBA

Y cTHBIN 0poc;

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

KoanuyecTBO 4acoB

Ne ni/m Tema ypoka B Koutpoabubl | IpakTnueckue | Buabl, popmbr
cero € padoThI pa6oTnI KOHTPOJIA

1 DBOJIIOLUS M METOBI €€ N3yUEHUS 1 YcTHbIi onpoc;

2 HcTopus pa3BuTHs npeAcTaBIeHU 00 3BOIIOLIUN 1 VYcTHBIN onpoc;
MukposBoaronus 1 [IncbMeHHBIN KOHTPOJIB;
[lomynsanus kak aIeMeHTapHas €IUHUIA BUIA U

4 sBomonuu. Muctpykrax no Th. JlaGoparopHas 1 0.5 Mpaxtimaeckas paGota:
pabota Ne 1 «CpaBHEHHE BHIOB TIO
MOpP(OJIOTHYECKOMY KPUTEPUIO»

5 JIBroky1e cuitbl (3JieMeHTapHble (PakTophI) 1 TecTuposane:
9BOJIIOLIMH

6 EcTecTBenHsbIit 0T00p 1 ero Gpopmbl 1 YcrHblii onpoc;
PesynbTathl 3BOIIOLUU: TIPUCTIOCOOIEHHOCTD
OpraHu3MoB U BuaooOpazoBaHue. MHCTpykTax 1o

7 Tb. Jlaboparopnas pabota Ne 2 «Onucanue 1 0.5 [TpakTuyeckas pabora;
HPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepa

8 HanpagneHus u myTu Makpo3BOJIIOLUN 1 TectupoBanue;

9 HeoGpatumocTs 3BoIIOLINHN 1 YeTHBIN o1poc;

10 Hcropus xu3Hu Ha 3emMile U METOABI €€ U3yUEHUS 1 YCTHBIN 011poc;

11 ['MnoTe3bl MPOUCXOKICHUS KU3HU Ha 3eMIie 1 YcTHBI onpoc;

12 Pa3BuTHe *u3Hu Ha 3eMIie 10 3paM U Nepruojam 1 TectupoBanue;

13 OcCHOBHBIE 3TaIlbl 3BOIIOLUN PACTUTEIBHOTO U 1 0.5 [Ipaktuueckas pabota;

KUBOTHOTO Mupa. MucTpykTaxk no Th.




[TpaxkTrueckas paborta Ne 1 «/3ydeHnune uckomaembIx
OCTaTKOB PACTEHUH U KUBOTHBIX B KOJIIEKIIUSIX)

14 CoBpemeHHas cucTeMa OpraHu4eckoro Mupa 1 TectupoBanue;
15 DBOJIIOLMS YeNIOBEKa (AaHTPOIOTEHE3) 1 YcTHBIN 01poc;
16 JIBmxytiue cuibl ((pakTophl) aHTPONOTeHe3a 1 TectupoBanue;
17 OCHOBHEBIE CTaaNH DBOJIOINA YEJIOBEKA 1 YcTHBII o1npoc;
13 UYenoBeueckue pachl U IPUPOIHBIE afanTaluu | Vermsiii onpoc:
YyeJioBeKa
19 Buneoskckypeus «9BOOLNS OPraHU4YeCKOro MUpa Ha | VYceTHBIN onpoc;
3emiie»
20 DKOJIOTHsl KaK HayKa 1 Yetnsiit onpoc;
21 Cpensl 00MTaHUS U SKOJIOTHYECKHE (DAaKTOPHI 1 VYceTHBIN onpoc;
Abuotnueckue akropel. MucTpykTaxk nmo Th.
Jlaboparophas padota Ne 3. «Mopdoorudeckue
22 0COOEHHOCTH pacTeHUH U3 Pa3HbIX MECT OOUTAHUSY. 1 0.5 [Ipaktuueckas pabota;
JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha poCcT
Y pa3BUTHE YEPEHKOB KOJIEycay
23 buotnyeckue hakTopsl 1 TectupoBanue;
DKOJOTHYECKHE XapaKTEPUCTUKHU MOIMYJISIINH.
24 I/IHCprIfTa)K no Th. HpaKTI/ILIeCIia}I pabota Ne 2 1 0.5 [TpaxTuueckas paGora:
«IToacuéT MIOTHOCTH MOMYNIALUN Pa3HBIX BUI0B
pacTeHuin»
25 Coo0riecTBa OpraHu3MOB — OHUOIICHO3 1 YcTHBIN OIpoc;
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 VYcTHbI# onpoc;
OcHOBHBbIE TIOKA3aTeNN IKOCUCTEMBI. DKOJIOTHYECKHE
27 1 TectupoBanue;

nupaMuel. ColicTBa 3xocucteM. Cykueccust




28

HpHpOI[HLIe O9KOCHUCTCMBI

YcTHbIi onpoc;

1
29 AHTPONIOTE€HHBIE 3KOCUCTEMBI 1 VYcTHBIN onpoc;
30 buocdepa — riobanpHas 3xocucTeMa 3eMiu 1 YcTHbIl onpoc;
31 3aKOHOMEPHOCTHU CYLIECTBOBaHUS OHOCHEpHI 1 TectupoBanue;
32 YenoseuecTBo B Onochepe 3emian 1 YcTHbI onpoc;
33 [IpomexyTrounas arrectanus 3a 2024-2025 y4eOHbIl 1o 1 [TucbMEHHBI KOHTPOJIb;
34 CocyiiecTBoBaHHME MPUPO/IBI U YEIOBEYECTBA 1 YcTHbIl omnpoc;

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5




JIMTEPATYPA U CPEACTBA OBYYEHUA

OcHOBHAfl INTEpPATypa

buonorusi: 10 kmacc: 6a3oBbiii ypoBeHb: yueOHUK /B.B.I[laceunnk A.A.Kamenckuii, A.M.Py061oB: mon penakuueit
B.B.Ilaceunnka — Mocksa: [Ipocsemienune, 2023.
buonorusi: 11 xnacc: 6a3oBbiii ypoBeHb: yueOHuUK /B.B.Ilaceunnkx A.A.Kamenckuit, A.M.PyOuoB: mnon penakiuei
B.B.ITaceunnka — Mocksa: [Ipocsenienue, 2024.

JonoIHUTeIbLHAS JUTEPATYPA

l.

2.

o ° N

1.

baryeB A.C., I'ynenkoBa M. A., EneneBckuii A.I'. bruonorus. bonbiioi cipaBoYHUK JIs1 IKOJIBHUKOB U
MOCTYMaronuMX B By3bl. - M.: Jlpoda, 2009;

borpanora T.JI., CononoBa E.A. buonorus. CupaBoOYHUK JIJIs CTapIIEKJIACCHUKOB U MOCTYHAIONIUX B BY3bl. — M.:
ACT-npecc, 2006.

bonrosa 1.B. CoopHuk 3a1a4 o o0uieil OMoa0ruu Juisi HoCTynarImX B By3bl. - M.: «Onuke 21 Bek» «Mup u
oOpazoBaHnue», 2005;

bonnapyk M.M., Koseumnna H.B. buosiorus. JlononHuTensHbIe MATEPUAIBI K YPOKaM U BHEKIIACCHBIM
MEpOIPUATUAM 10 OMosioruu u skoioruu. 10-11 knacceel. Bonrorpan: Yuurens, 2007.

buonorus. Coopuuk 3amanuii ans noarotoBku k ['MA. Jlepuep .U, Kupunnenko A.A, Konecaukos C.H, 2012-
2015.

I'pun H., Ctayt VY., Teiinop . buosorus B 3 tomax. M.:, «Mup», 1996.

I'onuapoB O.B. I'eneruka. 3agauu. — Capatos: Jlunei, 2005.

Huxapes C./]. I'enetuka: COopuuk 3anau. — M.: M3n-Bo «IlepBoe centsiops», 2002.

. Epbirun B.H. buonorus ni1s BeimyckHUKOB 1 noctynaronmx B BY3e1. YM.: KnoPyc, 2014.

O NBanoBa T. B. Coopauk 3amanmii mo oOmeit 6monornu /J.B. UBanoBa, I'C. Kamunoa, - M.: IIpocsemienne, 2008-

2013(IIpoBepb cBOM 3HAHMUS);
Kosnora TA., Kyumenko B.C. buonorus B Tabnumax 6-11 xmaccel. CripaBounoe moco6ue. - M.: Jlpoda,
2009;



12.Kupunenko A.A. buonorus. COopHUK 33724 110 TeHeTHKE. ba3oBbiii 1 noBkIMIeHHBIN ypoBHU EI'D. PocToB-Ha-

Hony:Jleruon, 2009.

13.JIepuep I'.1. OOmias 6uonorus. [loypounsie Tectsl u 3aganus. - M.: ®UIIH, 2008-2014;
14.ITumenoB A.B., IlumenoBa WU.H. buonorus. unaktuyeckue Marepuaisl K pa3aeny «Oo0ias ounonorus». - M.:

«M3parensctBo HIITOHACY»,

15.1TumenoB W.H. Jlekuuu no o6mieit ouonoruun. — Caparos: Jlunei, 2003.
16.Pedpona JI.B., IIpoxopoBa E.B. AktuBHble (hopMbI U METOIbI 00yueHust Ouonoruu.- M.: IIpocseenue, 1997;
17.®pocun B., CuBornazos B. W. ['oToBUMCS K eAMHOMY T'OCY1apCTBEHHOMY 3K3aMeHy. Oomias 6uomorus. - M.:

Hpoda, 2004. - 216¢;

DJIEKTPOHHbIE 0COo0us
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buonorus. O6mias ouonorus 10 knacc. ba3oBbiii 1 yriayOnaeHHsIi ypoBHu. HaBurarop. MynbsTumeaunitHoe yueOHoe
nocoowue. M.b. Aradponoa, B.M. CuBornazos.

buonorus. O6mrast 6uonorus 11 knacc. ba3oBsiii u yriay06neHHsii yposau. HaBurarop. MymnsTumeaunitHoe yueOHoe
nmocooue. M.b. AradponoBa, B.M. CuBorma3os.

buonorus 9-11 knaccel. JIugakTuyecKui U pa3faTOYHbIi MaTEpHal.

buonorus 6-11 (Yacts 1,2).

buosorus. MynbTumMeMitHOE COTPOBOXKIEHUE YPOKOB 7-11 Kmaccel.

. buonorus B mkose. DNEKTPOHHBIE YPOKH U TECTBHL.

buonorus abutypuenty. EI'D.
buosorug. 'otoBumcs k EI'D.

HNHTepHeT-pecypchbl
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http://old.fipi.ru/ (PenepanbHbIil HHCTUTYT Neaarornyeckux umepenuit (OGUIN))
http://www.fcior.edu.ru/ (denepanbHbiii IeHTp HHPOPMAIIMOHHO-00pa3oBaTeNbHBIX pecypcoB, GIIMOP)
http://festival. I september.ru/ (PectuBans negarornueckux uaei «OTKPBITHIN YPOK))
http://www.uroki.net/docxim.htm (JInst yunuresnss Xumuu 1 OUOIOTHH )

http://www .krugosvet.ru/taxonomy/term/46 (Qunuknonenus Kpyrocser)
http://interneturok.ru/ru/school/biology/10-klass (Buaeoypoxu. buonorus 10 ki)
http://interneturok.ru/ru/school/biology/11-klass (Buaeoypoku. buonorus 11 ki)
http://biology-online.ru/ (CoBpemeHHbIE ypOKH OM0NOruu. bruosorus oxain)




9. http://luts.ucoz.ru/load/27-1-0-109 (3anumaTenbpHas OUOIOTHA)

10.http://multiring.ru/course/biology/content/index.html#.VDoJ3FfgX5Q (OTkpsiTas Guosiors)
11.http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx (TecTs oHmaiiH)

12.http://85.142.162.119/0s11/xmodules/gprint/afrms.php?proj= (OTkpbIThIA OaHK 3aaanuil EI'J)
13.http://ege.yandex.ru/ (EI'D u T'MA na Annexce)

14.http://bio.reshuege.ru/ (Pemry EI'D no 6uonorun. TemaTtuyeckue TeCThI)
15.http://bio-fag.ru/map3.html (TecTsl, 337241 10 OHOJIOTHH)




