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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mporpaMMbl O OHOJIOTUM TEOPETUYECKYI0 OCHOBY sl OIpEIesICHUS
MOJX0A0B K (OPMHpPOBAHMIO cojAepkaHUS ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHentyanpable nojoxerns OI'OC COO o B3auMOOOYCIIOBICHHOCTH ILEJEH, COJep KaHus,
pe3ynbTaToB 00y4YeHMs U TPEOOBAHMI K YPOBHIO MOJATOTOBKU BBITYCKHUKOB, TOJIOXKEHHUST 00 001IHNX
HEeNAX W MPHUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHEro OOIIero
obpazoBanusi B Poccuiickoii ®denmepammm, a TakkKe TOJOKEHUS O crHenuduke Ouosoruu, e
3HAYCHUH B TIO3HAHUU JKUBOM MPHUPOJIBI U 0OECTIEYCHUH CYIIECTBOBAHUS YEIOBEYECKOTO OOIIECTBA.
CornacHO Ha3BaHHBIM IIOJIOKEHUSM, OTIPEETICHB OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OHOJIOTUH U
€€ CTpYKTypa.

[Iporpamma mo Ouosioruu naéT MPEACTABICHHE O LENsAxX, 00 olmiei cTparerun oOydeHwus,
BOCIIUTaHMS U Pa3BUTHS 0Oydaroluxcs cpeacTBaMu yueOHoro npeamera «buonorusy, onpenenser
00s13aTeIbHOE TIPEMETHOE COAEPIKaHUE, €ro CTPYKTYPY, paclpesielieHue 1Mo paszesiaMm U TeMaw,
PEKOMEHyeMYIO TTOCIIEA0BATEIFHOCTh 3YUeHHS yIeOHOTO MaTepraia ¢ y4€TOM MEKITPEIMETHBIX
Y BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM 00pa30BaTeIBHOTO MpOIecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

B mporpamme 1mo OHOJIOTHH TaKKe YIUTBIBAIOTCS TPEOOBAHUS K TUITAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM M TPEJAMETHBIM pe3ysibTaTaM OOy4eHHs B (OPMHUPOBAHHM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIIPHOW  JIEATEIbHOCTH/YUeOHBIX ~ JACUCTBUN  OOy4YaIOMUXCA TIO0 OCBOCHHIO
CoJIepaHus OMOJIOTMYECKOTO 00pa30BaHMUS.

B nporpamme mo Ouosorum (10—11 kmaccel, 0a30BBI YpOBEHB) pEaTM30BAH IMPUHIIUII
MPEEeMCTBEHHOCTH B M3y4eHHM Ouosiorud, Onaromaps dYeMy B HeEH MpocMaTpUBaeTCs
HaIMpaBJICHHOCTh Ha pa3BUTHE 3HAHUI, CBA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYyYHOTO
MHPOBO33PEHHUS,  LEHHOCTHBIX  OpPHUEHTAlUil  JIMYHOCTH,  HKOJIOTUYECKOTO  MBIIUICHUS,
MIpeJICTaBJICHUI O 310pOBOM 00pa3e KU3HU U OEpEKHBIM OTHOIICHUEM K OKpYKarolel MpUpoaHON
cpene. [losTomy Hapsny ¢ uzydyeHueM oOIIeOMOIOTUYECKUX TEOPHid, a TaKXKe 3HAHU O CTPOCHUU
KUBBIX CHUCTEM pAa3HOTO0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IPOLECCOB B
nporpaMMe MO OHOJIOTUM YJAEJICHO BHHUMAaHUE HCIOJNb30BAHUIO TIIOJYYEHHBIX 3HAaHUN B
MOBCEIHEBHOM JKM3HM Ul pELIEHUS MPUKIAIHBIX 3a7ad, B TOM 4YHUCIE: NPO(UIAKTUKH
HACJIEICTBEHHBIX  3a00JIeBaHMI  4YeJIOBEeKa,  MEIMKO-TEHETHYEeCKOTO0  KOHCYJIbTUPOBAHMSA,
000CHOBaHHS SKOJOTHYECKH I1€71eco00pa3HOro TMOBEIEHUS B OKPY)KAIOIIeH MPUPOJHON cpene,
aHallM3a BIIMSAHUS XO3SIMCTBEHHOM JIEATENBHOCTH 4YEJIOBEKa HA COCTOSIHHME MPHUPOJHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHJICHHE BHHMAHHSA K MPHUKIAJHOM HAMPaBICHHOCTH Y4eOHOTO
npenaMera «bUONOTHS) MPOJUKTOBAHO HEOOXOAMMOCTBHIO OOECIEeUeHHUs! YCIOBUW JUIsl pelIeHus
OJIHOM M3 aKTyaJIbHBIX 3a]a4 HIKOJBHOTO OMOJIOTMYECKOTO OO0pa30BaHHUsA, KOTOpas MPEANoiaracT
dbopmupoBanne y oOydaromuxcs CHOCOOHOCTH aJalnTUPOBATbCI K W3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero oOiiero o0Opa3oBaHHs 3aHMMaeT BaxHoe MecTo. OHa
obecnieunBaer (GopmupoBaHHE Yy OOYJAIOMIMXCS MPEACTaBICHUM O HAyYHOW KapTHHE MHpa,
pacmupsieT 1 000011aeT 3HaHUS O KUBOU MpPUpPOAE, €€ OTIUYUTEIHHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allii ¥ DHBOJIOLMHU, CO3MAaET YCIOBUS [UIS: TO3HAHHWS 3aKOHOB JKMBOW TPHUPOJIBI,



dbopmupoBanusi (YHKIHMOHATHHOW TPAMOTHOCTH, HABBIKOB 3JI0pPOBOTO W 0e€30macHOro ooOpasa
YKU3HHU, IKOJIOTUYECKOTO MBIIIJIEHUS], IEHHOCTHOI'O OTHOIIEHHUS K KUBOU IIPUPOJE U YEIIOBEKY.

bonbioe 3HaueHne OMOJIOTUS UMEET TAKXKe JUIsl PELIEHUS] BOCIUTATENbHBIX U Pa3BUBAIOLINX
3amad cpegHero oOmero oOpa3oBaHUs, colHManM3anuu oOydaromuxcs. M3ydeHue Ouosoruu
oOecrieynBaeT yciaoBHA JUISL  (POPMUPOBAHHS HMHTEIJICKTYaJbHBIX, KOMMYHHUKALIMOHHBIX U
MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET MHTETPalii OMOJIOTHYECKIX
3HAHWHA C TPEJICTABICHUSIMH U3 JAPYrHUX YYEOHBIX MPEIMETOB, B YAaCTHOCTH, (DH3UKH, XUMHUH WU
reorpadun. Ha3BaHHbIe TMOJIOKEHHWS O TMpeaHasHaueHWH YydeOHoro mpeamera «buomorns
COCTaBWJIM OCHOBY JJISl OIIPEIENICHHs MMOIX0J0B K OTOOPY U CTPYKTYPUPOBAHHUIO €r0 COAEpIKaHus,
IIPEJICTaBICHHOI0 B IIpOrpaMMe 1o OMOJIOrUH.

OTt6op coxepkanusi yueObHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C
MO3ULUH KyJIbTypOCOOOpPA3HOT0 MOJX0Ja, B COOTBETCTBUU C KOTOPHIM OOyYaromuecs IOJIKHBI
OCBOWUTH 3HAHUS U YMEHHS, 3HAUMMble A5 (OPMHUPOBAHUS OOILIEH KYyIbTYpbI, ONpEAEISIoNe
a/IeKBaTHOE TIOBEJCHHE UYeJOBEKa B OKpY)KAloOIIEeW TPUPOIHON cpene, BOCTpPEOOBAHHbBIE B
MOBCETHEBHON >KM3HM U TMPAKTHYECKOW nesitenpbHOCTH. Ocoboe MeCTO B ITOM cHCTeMe 3HaHUM
3aHMMAIOT AJIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIIy)KaT OCHOBOM Juisd (POpMUPOBAHUS TPEICTABICHUN
O COBPEMEHHON E€CTECTBEHHO-HAayYHOW KapTHHE MHpa W IIEHHOCTHBIX OpPUEHTALMSIX JIMYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIUU OMOJIOTUYECKOTO 00pa30BaHUL.

CTpykTypupoBaHHE coJepXaHUs Y4eOHOTO MaTepuajia B IMporpaMMe Mo OuoJIOTHH
OCYILIECTBJIEHO C Y4YETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUNH OO0 OTIMYUTEIBHBIX OCOOEHHOCTAX
KUBOU MPUPOJIBL, O €€ YPOBHEBOM OpPraHU3allii U BOJIIOLMH. B COOTBETCTBUM C 3TUM B CTPYKTYpe
yueOHoro npeamera «buonorus» BblIENEHBI CIeAYyONINe cofepKaTenbHble JINHNUU: «buosorus xak
Hayka. Meroapl HayyHOro mo3HaHUA», «KieTka kak Ouosjormueckas cucreman, «OpraHusM Kak
Oouosnoruyeckas cucrema», «CucrteMa u MHOrooopazue opraHmueckoro Mupa», « IBOJIOIUS KUBOI
MPUPOABDY, «IKOCUCTEMBI U MPUCYLTUE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss yuebHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
00y4aroUUMUCS 3HAHUSIMHU O CTPYKTYPHO-(YHKIIMOHAJIbHONW OpPraHU3allii )KUBBIX CHCTEM PAa3HOTO
paHra u npuoOpeTeHrne yMEHUIN UCIOIBb30BATh ATH 3HAHUS JJISl TPAaMOTHBIX JIEHCTBUI B OTHOLICHUU
00BEKTOB >KMBOW MIPUPOJIBI U PELLICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmkeHne wLenu u3ydeHus yudeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHuEeM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOYYAIOIIMMUCS CHUCTEMbI 3HAaHUN O OMOJIOTHYECKUX TEOPUSX, YUCHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, IPaBUIIaX, CIyXKAIIUX OCHOBOU /Uisi (JOPMUPOBAHUS MPEACTABICHUI
0 €CTECTBEHHO-HAY4YHON KapTHHE MHUPA, O METO/IaX HAyYHOTO MO3HAHMS, CTPOCHUU, MHOTOOOpa3uu
U OCOOCHHOCTSIX JKMBBIX CHUCTEM pA3HOTO YPOBHSI OpraHU3allid, BBIJAIONIMXCS OTKPBITUAX H
COBPEMEHHBIX HCCIIEJOBAHUAX B OMOJIOTHH;

dbopmupoBanre y oOydyarolmIuxcs MO3HABATENbHBIX, HHTEIUIEKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHallM3a JaHHBIX O MyTAX Pa3BUTHUS B OHMOJIOTUM HAYYHBIX B3IJISJIOB,
UJeH U MOAX0JIOB K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3alluu;

CTaHOBIIEHHE Y 00YyJaromuxcst o0mmen KyabTypbl, QYHKIIHOHATBEHON IPaMOTHOCTH, pa3BUTHE
YMEHHUI OOBSCHATh W OLICHWBAThH SIBICHHUS OKPYXKAIOIIETO MHpa >KMBOW MPUPOJBI HA OCHOBAHUU
3HAHWI U OTBITA, MOJYYEHHBIX MPU U3YUYEHUU OHOJIOTHH;

¢dopmupoBaHue y oOy4aromMXcs YMEHUH WUIIOCTPUPOBATh 3HAUYE€HUE OMOJOTHYECKUX
3HAHMA B TMPAKTUYECKOW JIEATEIHHOCTH 4YENIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOJIOTHIA;



BOCIIMTAHHUEC y6e)KIIéHHOCTI/I B BO3MOKHOCTH IIO3HAQHHUSI 4YEJIOBEKOM JKHUBOU IMpUupoOabI,
HEO0X0AUMOCTH OEpeXHOr0 OTHOUICHHS K HEH, COONMIOACHUS 3TUYECKUX HOPM MpPHU MPOBEICHUU
OMOJIOTUYECKUX UCCIICOBAHUM;

OCO3HaHHUEC I CHHOCTH OMOJIOTMYECKHUX 3HaHHI U TIOBBIIICHUA YPOBHA SKOJIOTHYECKOU
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHUE MPUOOPETEHHBIX 3HAHWW M YMEHUW B TOBCEIHEBHOW KU3HMU [JISi OICHKU
MOCIIEICTBUI CBOEH JEATENBHOCTH [0 OTHOLICHHWIO K OKpYKalomed cpene, COOCTBEHHOMY
3JI0pPOBBIO, 000CHOBAHHE U COOITFOICHUE Mep TTPO(UITAKTUKY 3a00JIEBaHUH.

B cucreme cpennero obmero obpazoBanus «buosorus», uzyyaemass Ha 0a30BOM YPOBHE,
SABJISICTCSA O6$IBaTeJH)HI)IM y‘-I€6HI)IM npeaMeToM, BXOIOAIIMM B COCTaB HpeHMeTHOﬁ o0OJlacTu
«EcTecTBeHHO-HAY4YHBIE IIPEAMETHI.

Jlst u3yueHus OMOJIOTHH Ha 0a30BOM YPOBHE CpeIHEro o01ero oopa3oBaHusi OTBOIUTCA 68
yacoB: B 10 kiacce — 34 yaca (1 gyac B Hezento), B 11 kimacce — 34 yaca (1 gac B HeeI0).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buosornss kak Hayka. CBsi3b OMONOTHHM C OOIIECTBEHHBIMH, TEXHHUYECKHMH H APYTUMH
€CTCCTBCHHBIMU HayKaMH, (QrIoco(Hei, ITHUKOW, ICTCTHKOW ¥ mpaBoM. Poib Owonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAYYHOH KapTHHBI Mupa. CucTtemMa OMOJIOTUYECKUX HayK.

Metoapl TO3HAHUS KUBOW MPHPOJBI (HAOIIOACHUE, HKCIIEPHUMEHT, ONMCaHHWe, W3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Kosbrios, k. Yorcon u ®@. Kpuk.

Tabmuis! u cxembl: «MeToIbl TO3HAHUS )KUBON TPUPOJIBD).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[Ipaktueckas pabora Ne 1. «Mcronb3oBaHWe pa3IWYHBIX METOJOB IMpU H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AI U,

XKusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT U3ydeHust 6uojaoruu. OTIndue )KUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiictBa OmocucTeM © WX pa3HooOpaswe. YPOBHM OpraHU3alUH OHOCHCTEM:

MOJIEKYJISIPHBIH, KJICTOYHEIH, TKaHEBBIH, OpPraHU3MEHHBIH, MONYJIALIMOHHO -BUOBO,
9KOCUCTEMHBIN (OMOTre0leHOTHYECKH ), OOC(hEepHBIH.

JdemoHcTpaumnu:

Tabmuubpl u cxembl: «OCHOBHBIE TPH3HAKH J>KU3HW», «YPOBHH OpraHW3alldd IKUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosiekyisl JJHK.

Tema 3. XuMHYeCKHil COCTAaB U CTPOCHUE KJIETKH.

XUMHYECKUN COCTaB KJIETKH. XMMHWUYECKUE DJIEMEHTBI: MAKPOIIEMEHTBI, MUKPOIJIEMEHTBHI.
Bona u MuHEpaJIbHBIE BEILIECTBA.

@OyHKIMM BOJbI 1 MUHEPAJIbHBIX BELECTB B KieTke. [lonnepkanue ocMoTuueckoro 6anaHca.

benxu. CoctaB u crpoenue 6e1k0B. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnmMsble u
3aMEHUMbIE AMUHOKHUCIOTbl. AMHUHOKUCIIOTHBIN COCTaB. YPOBHHU CTPYKTYpbl OEIKOBOH MOJIEKYJIbI
(mepBUYHAas, BTOPUYHAsL, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMHUUYECKHE CBOMCTBA OEIKOB.
buonoruueckue GpyHkIM OEIKOB.

®epmeHTbl — Ouosiornyeckue Kartanuzatopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIA LEHTD,
cyoctpatHas  crneuu¢uuHocts.  Kodepmentsl.  Burtamunbl.  Ominuus — GepMeHTOB  OT
HEOPraHUYECKUX KaTaInu3aToOpPOB.

VYraeBoJpl: MOHOCaxapupl (TJII0K03a, pubo3a M Je30Kcupub03a), aucaxapuipl (caxaposa,
JaKTO3a) W TMOJHUcaxapuabl (Kpaxmai, TIJIMKOTeH, Ile/ulioio3a). buonornueckue ¢GyHKIUU
YIJIEBOJIOB.

Jlunuasl:  Tpurnuuepuasl,  Qocomunuap, crepounsl.  'mapoduiabHO-THIPOPOOHBIE
cBoiictBa. buosornueckue QyHkuuu nunuaoB. CpaBHEHHE YITIEBOJOB, OEIKOB M JIMIHMJIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnorel: JJTHK u PHK. Hykneotnasl — MOHOMEpBI HYKIEHMHOBBIX KHCIOT.
Crpoenue u ¢pyukiuu JJHK. Crpoenune u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u pyHKIuH.



[{uTosorus — Hayka o kineTke. KietouHas Teopust — mpumep B3auMoOJIeHCTBUS uaeh u (pakToB
B HAYYHOM MO3HAaHUU. MeTO bl U3ydeHUs KIIETKH.

Knerka kak nenoctHas kuBas cucreMa. OOliye NMPU3HAKU KIETOK: 3aMKHYTas Hapy)KHas
MeMmOpana, mojekynbl JIHK kak reneTrueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tumbl  KJIETOK: JyKapHOTHYecKas U  Impokapuotuueckas. OCOOEHHOCTH  CTPOSHUS
npokapuoTrueckoin kiaeTku. Kierounas crenka Oaktepuil. CTpoeHHE SYKAPHUOTHUYECKOW KIIETKH.
OCHOBHBIE OTINYUS PACTUTEIBHOMN, J)KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAIWUKC, WX (DyHKIIHH.
[Ina3martnyeckass MemOpana, e€ cBoiictBa W (QyHKiuH. LuTomnmasmMa u €€ OpraHOWIBI
OnnomemOpanubie opranounsl kietku: JIIC, anmapar 'onbmku, nmzocomsl. loyaBTOHOMHBIE
OpraHoOWIbl KJIETKU: MUTOXOHJIpUH, TacTuabl. [IpoucxoxkaeHrne MUTOXOHIApUM U TutacTua. Bums
mnactua. HememMOpaHHbIE OPraHoOWIbl KJIETKH: PHUOOCOMBI, KJIETOYHBIA IEHTP, LEHTPUOJIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOU OB KIIEeTKU. BriroueHus!.

SAnpo — perynasTopHblii neHTp kietku. CTpoeHue siapa: saepHas 000J04Ka, KapHoIulazMma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpancnopT BEemECTB B KIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IIIBann, M. llneitnen, P. Bupxos, x. Yorcon, O.
Kpuk, M. Yunkuuc, P. ®pauxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHre  XMMHYECKMX  JJEMEHTOB B HEXHBOM  MPUPOIEN,
«Pacrmpeenenre XUMUYECKHX JIEMEHTOB B )KMBOM TIPUPOJIEN.

Tabmuubr u cxembl: «[lepmoamueckas TabnuIa XUMHYECKHX D3JIEMEHTOB», «CTpoeHue
MOJIEKYNBI BOJbI», «buocunTes Genka», «CtpoeHune Mojekynasl Oenkay», «CTpoeHue GepMeHTay,
«Hyxnennoseie kucnotel. JIHK», «Ctpoenue mosiekynbl AT®», «CTpoeHHEe 3yKapuOTHUYECKOU
KIeTKW», «CTpoeHMe JKUBOTHOM KIETKW», «CTpOEHHE paCTUTEIbHOU KIETKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIECBOABDY, «JIUmuasn».

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYyIOBaHHWE Il TPOBEICHUS HAOIIOACHUH,
U3MEpEeHul, HKCIEPUMEHTOB, MHUKpOMpENnapaTbl PacTUTEIbHBIX, XUBOTHBIX M OaKTepHUaIbHBIX
KJIETOK.

JlaGopaTopHble H IpaKTU4YecKue padoTbi:

JlaGopatopnass pabora Ne 1. «M3yueHune KaTaaIUTUYECKOW aKTHMBHOCTH (DEPMEHTOB (Ha
MpUMepe aMuUiIa3bl WK KaTajaasbl)y.

JlaGopaTtopnas padora Ne 2. «3ydeHue CTpOCHUS KICTOK PACTEHUM, )KUBOTHBIX U OaKTepuid
0] MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIPENAPATaX U UX OTMHCAHUEN.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemecTB, WM MeTab0IM3M. ACCUMUIIALNS (TJTACTUYSCKUNA OOMEH) U JUCCUMUJISAIIUS
(oHepreTnyeckuii OOMEH) — JBE CTOPOHBI €IMHOrO Tpolecca Merabonuszma. Poyib 3akOHOB
COXpPaHEHUS BEIECTB U SHEPTUU B IOHUMAHUU METa00IU3MA.

Tunbr oOmeHa BemiecTB: aBTOTpO(HBIH M rereporpodHbiid. Posb (gepmMeHTOB B 0OMeHe
BEILIECTB U MPEBPALIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas u TemMHOBass (a3pl QorocuHTe3a. Peaknuum QorocuHTe3a.
OddextuBHOCTD (hoTOCUHTE3a. 3HaueHUEe (POoTOCHMHTE3a JUIs KU3HU Ha 3emie. BiausHue ycioBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XEeMOCHHTe3Upyrlue OakTepuu. 3HAYeHHE XEeMOCHHTe3a JUIsl KU3HU Ha
3emue.



DHepreTuyeckuii 0OMeH B KiIeTKe. PaciienyieHne BemecTB, BbIJICIICHHE U aKKyMYyJTUPOBaHUE
SHEPTUU B KIETKe. OTambl SHepreTudeckoro oOmena. [nmukonu3. BbpokeHune M €ro BHIBL
Kucnopognoe okwuciaeHue, Wi KieTouHoe bixanue. OxucnutenbHoe (GochopriimpoBaHHeE.
D¢ dexTHBHOCTD SHEPreTHIECKOT0 0OMEHa.

Peakium  matpuyHoro cunte3a. [enermueckas wunpopmamms u JHK. Peamuzamus
IFeHETUYECKON MHGpOpMaluu B KIETKE. ['eHeTHMuecKud KOJ M ero cBOWcTBA. TpaHCKpUILMS —
matpuunblii cuHTte3 PHK. Tpancmsiuust — 6uocunte3 Oenka. Ortamnbl TpaHciusiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTE3€ Oenka.

Hexnerounsie ¢popmbl xu3Hn — BUpYCHL. Mctopust oTkpsiTis Bupycos (. V. ViBaHOBCKwHIA).
OCOoOeHHOCTH CTPOCHHSI W J>KM3HEHHOTO IWKJIa BHpYycoB. bakrtepmodaru. bomesnm pacrenwmii,
KUBOTHBIX U U€JOBEKa, BbI3bIBacMble BUpycamH. Bupyc mmmyHoneduuura yenosexka (BUY) —
Bo3Oymutens CIIWJla. OOpatHas TpaHCKpumiuMs, peBepTaza M uHTerpasa. Ilpodunaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHUI.

JdemoHncTpauuu:

[Moptpetsr: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupl u cxembl: «Tunsl mutanus», «Metadboauzm», «KMUTOXOHIIPUS», « IHEPTETUUECKHUI
oOMen», «Xmopormiacty, «Potocunresn, «Crpoenne JIHK», «Crpoenne u pyHKImOHHpOBaAHUE
reHa», «Cunte3 Oenka», «['eHernueckuil kom», «Bupycel», «bakrepuodarn», «CtpoeHue u
»u3HeHHbIH K Bupyca CIIUa, 6akrepuodaray, «Pemmmkarnus JJTHK».

Ob6opynoBanue: Moaenu-anmuukanuu «Ynsoeraue JIHK wu tpanckpunmus», «buocuHTes
6enka», «CTpoeHue KIeTKu», Moaens cTpykrypsl JJTHK.

Tema S. PazMHOKeHHe U HHIMBHAYAIbHOE PA3BUTHE OPraHU3MOB.

Krerounsrii 1Mk, WM KU3HEHHBIM IMKI KIeTkd. MHATepdaza m wmuto3. Ilpomeccsl,
npoTekaromue B uHTepdasze. Perumkamus — peakumst marpudyHoro cuHTe3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBI Ha0Op — KapuOTHUIM. JIUTUIOMIHBIA W TalJIOWIHBIA XPOMOCOMHBIE
HaOopbl. Xpomartuael. L{uToMOrMUecKne OCHOBBI PA3MHOXKEHUS W WHAWBUAYAJIBHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne knetku — muro3. Craguu murosa. IIponeccsl, Npoucxoasiue Ha pasHbIX CTAIUIX
MHUTO3a. BHOJIOrn4ecKuii CMBICII MUTO3a.

IIporpammupyemast rudesb KJIETKH — aloITo3.

®opMbl pa3MHOKEHHsI OPraHU3MOB: Oecriojioe U 1oJjioBoe. Bujpl Gecrionoro pa3MHOXKEHHUS:
JieJICHUe HaJBOE€, IMOYKOBAHHE OJHO- M MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHHE, BETETATUBHOE
pazMHOKeHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HAYCHUE VISl CEICKLUU.

ITosoBoe pa3MHOXKEHHE, €ro OTINYUSA OT OEC0I0r0.

Meiio3. Craaum wmeiio3a. Ilpoueccel, mpoucxoasnue Ha craausx wmedosa. IloBeaeHue
xpomocoM B Meio3e. KpoccuHrosep. bruosornyeckuii CMbICH U 3HaYEHHE MEH03a.

I"ameTorenes — mpouecc oOpa30BaHUS MOJOBBIX KIETOK Yy HUBOTHBIX. IlonoBbIe >kene3bl:
CEMEHHUKU U su4HUKU. OOpa3oBaHuEe M pa3BUTHE TMOJOBBIX KJIETOK — TaMeT (crepMaTo30uf,
AWLEKIeTKa) — chepMaToreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOEHHS  SHWLEKIETOK U
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

WNuauBuyansHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIBHOE pa3BUTHE (3MOpUOreHe3). JTarmbl
SMOPHOHAIBHOTO Pa3BUTHS y MO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTPYJALUs, OpraHOreHes.
IToctamOproHanbHOE pa3BUTHE. THIBI HOCTAMOPUOHAIBLHOTO Pa3BUTHS: MPsAMOE, HENpsMoe
(MmurHOYHOE). BnMsHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAaKTOpBI, CIIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.



Poct u pa3Butue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHHUS: CTPOECHUE CEMEHM, CTaIUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer 1 cxembl: «DOpMBI Pa3MHOKEHHsSI OPTaHU3MOBY, «/IBOWHOE OIUIOJOTBOpPEHUE Yy
LIBETKOBBIX PacTeHui», «BereraTuBHOE pa3sMHOKEHUE pacTeHU», «/leneHue KieTku OakTepuii»,
«CTpoeHHe NOJOBBIX KJIETOK», «CTpoeHHe XpoMOCOMbI», «KieTouHslii LUKI», «Permkanus
JHK», «Muro3s», «Meinos», «IIpssmoe n Henpssmoe pa3BuTue», «I'aMeToreHe3 y MIIEKOIUTAOIUX U
yesoBeka», «OCHOBHBIE CTaIUU OHTOTEHE3a».

O6opynoBaHue: MUKpPOCKOI, MHKpornpenapaTsl «CrepMaTo30U/ibl  MIIEKONUTAIOLIETOY,
«SlifuexsieTka MiekonuTamouero», «Kapuokunes B KieTkax KOpEILIKa JIyKa», MarHUTHAas MOJEIb-
amumkanus «Jlenenue kierkm», moaens JJHK, moaens MetadazHOH XpOMOCOMEI.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

Jlabopatopnast pabota Ne 3. «HaGmrogenue mMuTo3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

Jlabopatopnast pabora Ne 4. «M3yueHue CTpPOCHHUS TIOJIOBBHIX KIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHeTUKH. Mcropus pa3BUTHS TE€HETHUKH. Poib LHUTOIOTHMM U
SMOpHOJIOTUH B CTAHOBJICHWU TeHETHKHU. Bkian poccuilckux M 3apyOeKHBIX YYEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIONOTUYECKHM, IMTOreHETUYEeCKHH, MOJEKYIsIpHO-
reHeTuyeckuit). OCHOBHbBIE T'€HETHYECKUE MOHATUA. ['eHeTnueckas CHMBOJIMKA, MCHOJb3yeMas B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBAaHWS  TPU3HAKOB,  ycTaHoBieHHble [.  MeHnenem.
MoHoTuOpHAHOE CKpelMBaHUE. 3aKOH €IMHO-00pa3usi THOPUIOB MepBOro mokojeHus. [IpaBuio
JOMUHUPOBaHUs. 3aKOH pacLIEIUICHUs MPU3HAKOB. [ unore3a uncrotel ramet. [lonHoe u HenonHoe
JOMUHUPOBaHUE.

JuruOpugHoe  CKpellMBaHHWE. 3aKkOH  HE3aBUCUMOIO  HAcleOBAaHMSI  IPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAMTHOPUIAHOTO CKPELIMBAHUA. AHAIU3MUPYIOIIEe CKpellMBaHUE.
Hcnonp30Banne aHAIM3UPYIONIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CueruieHHOe  HacienoBaHue mpu3HakoB. Pabora T. Moprana 10  CIEIUIGHHOMY
HacjeA0BaHUIo reHoB. HapyllleHne clenieHrs TeHOB B pe3ylbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetnka nona. XpoMOCOMHOE OIpEAENICHHE MOJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorametHsble U rereporaMeTHble opraiu3Mel. HaciienoBanue npu3HaKoB, CLEIUVIEHHBIX C TOJIOM.

N3meHunBoCTh. Bubl H3MEHYMBOCTH: HEHACIIEICTBEHHAs U HacleAcTBeHHas. Ponb cpensl B
HEHACJIEJICTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA  MOJU(PUKAUOHHON  HM3MEHUYUBOCTH.
Bapuanunonsslii psin v BapuaumoHHas kpuas. Hopma peakuuu npusHaka. KonaumuecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBolicTBa MOIU(DUKAIIMOHHONW W3MEHYUBOCTH.

HacnenctBeHnHasi, WM TEHOTHUNHMYECKas, M3MEHYMBOCTh. KOMOMHAaTHBHAs W3MEHYUBOCTD.
Meiio3 U TMOJIOBOM TpollecC — OCHOBAa KOMOMHATMBHOM H3MEHYMBOCTH. MyTalmoHHas
M3MEeHUMBOCTh. Kiaccuukanus MyTanuii: TEeHHbIE, XPOMOCOMHBIE, TeHOMHBIe. YacTroTa W
MpPUYMHBI MyTanuid. MyrareHHble ()akTopbl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HACIEACTBEHHOMN
n3MeHunBocty H. Y. BaBuiosa.

BuesgepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.



I'enetnka wuyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI TEHETHUKHA 4YEJIOBEKa:
TCHEAJIOTUYCCKUH,  ONM3HENOBBIM,  [MTOTCHETHYECKUW,  OHMOXMMHYECKUU,  MOJEKYISPHO-
reHetudeckuid. COBpPEMEHHOE OIpECICHHEe TEeHOTHUIIA: IOJHOTEHOMHOE CEKBEHUPOBAHMUE,
TCHOTUIIMPOBaHWE, B TOM uucie ¢ mnomompio [IIP-ananmusa. HacnenctBennbie 3a0o0JieBaHUS
YeJIOBeKa: FeHHbIe 00J1€3HU, OOJIE3HU C HACIIEICTBEHHOU MPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
0one3nn. ComaTnyeckue M reHepaTtuBHbIE MyTamuu. CTBOJIOBBIC KIETKU. [IpUHIMIIBI 3I0POBOTO
oOpa3a JKW3HU, IWATHOCTHKH, MPOPWIAKTHKUA M JICUCHUS TCHETHUYECKUX Oose3Hell. Memuko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUYCHHE MEIUIIMHCKOW TEHETHMKHM B MPEAOTBpAIICHUH U
JIEYCHU U TeHETUUECKUX 3a00J1€BaHU YEI0BEKa.

JdemoHcTpaumnu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne @pusz, C. C. YerBepukos, H. B. Tumocgeen-
Pecosckuii, H. 1. BaBuios.

Tabmuubl u cxembl: «MOHOTHOPUAHOE CKpPEIIMBAHME M €r0 IUMTOTEHETUYECKass OCHOBaY,
«3aKOH PacIIeIUICHUs U €ro IUTOTeHEeTUYECKast OCHOBA», «3aKOH YHUCTOTHI raMeTy, «JIurubpunnoe
ckperuBanue», «lluTonmoruyeckue  OCHOBBI ~ TUTHOPUIIHOTO  CKpelIUBaHUs»,  «Menos»,
«B3auMoielicTBrE alJIENbHBIX T€HOBY, «I €HEeTHYECKHE KapThl PACTEHUM, KUBOTHBIX U YEIIOBEKAY,
«l'enetnka mojna», «3aKOHOMEPHOCTH HACIEIOBAHUs, CIEIJICHHOTO C ToJioM», «KapuoTumsl
YeJIOBeKa H JKUBOTHBIX», «Buasl wu3MeHUMBOCTH», «MoaudukannnoHHas W3MEHYUBOCTHY,
«HacnenoBanue pesyc-gpakropa», «I'eHeTuka rpymnn KpoBu», «MyTallMOHHas H3MEHYUBOCTD.

OGopynoBanue: Mojenu-ammIukanun  «MoHOTHOpHIHOE CcKpemuBaHue», «HemomHoe
JOMUHUpOBaHUEY, «JlurnbpumHoe ckpemmBanuey, «llepekpéct XpomMocom», MHKPOCKOT H
Mukponpenapat «/po3zopuna» (Hopma, Mmyrauuu (HOpMbl KpbUIbEB W OKpacku Teja), repoapuit
«I"'opox MoceBHOW».

JlaGopaTopHble M IPaKTHYeCKUe PadoThI:

JlaGopatopnass pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHIAHOTO W JUTHOPHIHOTO
CKpEILMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOMpEnapaTaxy».

JlabopatopHass pabota Ne 6. «M3yueHne MOAMGUKAIMOHHOW W3MEHYHMBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO PsiJia U BApUALIMOHHON KPUBOI».

JlaGopatopnas pabora Ne 7. «AHaim3 wMytanmuidi 'y apo3o¢umiabl  Ha  TOTOBBIX
MHKpOIIpernaparax.

[IpakTueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesnexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknusi KaKk Hayka M IpoIecC. 3apoXKJICHHUE CEJIEKIMU W Jomectukanus. Yuenue H. U.
BaBuiioBa 0 IeHTpaXx MPOUCXOXKIEHUS W MHOToOOpa3usi KyIbTypHBIX pacTeHuid. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIE METOJBI CeNeKIUU. MaccoBbIi M HMHIUBUAYAIBHBIH OTOOPHl B CENEKIUU
pactenuii u KUBOTHBIX. OIlleHKa SKcTepbepa. BInM3KkopoACTBEHHOE CKpEIIMBAaHUE — WHOPUIAMHT.
Uucras nunus. CkpeuuBaHue YHCTHIX JUHHUH. ['eTepo3uc, unu rubpuaHas cuna. HeponcreeHHoe
CKpelruBaHue — ayropuauar. Otnanénnas rudpuauzanus u e€ ycrnexu. VMIcKycCTBEHHBIN MyTareHes
Y MOJTy4eHHE MOJUIIIONI0B. JIOCTHKEHHS CeNIEKIINU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MNPOU3BOJACTBA. ['€HHas WHXEHepus. OTamlbl CO3JaHUs
pexomOunantHot JIHK wu Ttpancrenneix opranm3moB. Kierounas wumxeHepus. Kietounbie
KyIbTypbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHUE pacTeHuil. KioHupoBaHME BBICOKOMPOYKTUBHBIX
CENIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHE M dTudeckue mpobrmemer. MO —
TeHETUYECKH MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.



JlemoHCcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kaprieuenko, M. @. MBaHOB.

Tabmumer u cxeMbl: kKapra «lIeHTpBI TPOUCXOXKACHHUS M MHOTO0Opas3wsi KyJIbTYPHBIX
pactenuit», «llopoapl ITOMalIHUX KUBOTHBIX», «CoOpTa KyJAbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzanusy, «Paboter akamemuka M. @. UBanoBay, «[lomummonmus», «OOBEKTHI
onotexHosorun», «Kietounsle KyabTypbl M KIOHHpoOBaHHE», «KOHCTpyHpoBaHHE W TepEeHOC
T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKUA IUIOJOB M KOPHEIUIONOB AUKMX (OPM U KYJIbTYPHBIX COpPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JIOCTHUXKEHUS CEJCKIMU PACTeHUM U >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIN y4acTOK, B TEIUIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBo1rOMOHHAS OMOJIOTHS.

[Ipennochlnky BOBHUKHOBEHUS SBOJIIOIIMOHHON TEOPUHU. DBOJIOLHOHHAS TEOPUS U €€ MECTO
B Onosnoruu. BiusHue 3BOIOLIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CeunerenbcTBa 3BoJoLKH. [laneoHToNOrNYECKHe: MOCIEA0BATEIBHOCTh MOSBICHHS BUIOB B
MaJI€OHTOJIOTUYECKON JIETOMHCH, Nepexoanble GpopMbl. broreorpaguyeckue: cXoACTBO U pa3indue
dayH u GI0p MaTEepUKOB U OCTPOBOB.

DOMOpHOJIOTMYecKHe: CXOJCTBA W pa3ivuusi AMOPHUOHOB pPa3HBIX BUJOB TO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE:  TOMOJIOTMYHBIC, AHAJIOTMYHbIE, PYJUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHMU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTaboIMYECKUX MyTeil y BCeX OPraHu3MOB.

OpomononHass Teopust Y. JlapBuHa. Ilpennochbulki BO3HUKHOBEHHS JTapBUHHU3MA.
JIBUKyIIME CUITBI 3BOJIIONUHU BUIOB 10 JlapBrUHY (M30BITOYHOE PAa3MHOKEHHE NPH OTPAHUYCHHOCTH
pecypcoB, HeonpeaenEHHas U3MEHYHBOCTb, 00pH0a 3a CylIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus Boonun (CTD) u €€ 0CHOBHBIC MOJI0KECHHUS.

MukposBontonus. [lonynsuus kak eIMHNLA BUAA U S3BOJTIOLUH.

JBukymue cuibl ((akTopbl) SBOJIIOLMHM BUJOB B IMpupoie. MyTalMOHHBIH mpolecc U
KOMOMHATHBHAsI U3MEHYUBOCTh. [lomyssIiMoHHbIE BOJIHBI U Apeiid renoB. M3omsus 1 MUrparus.

EctectBennslit 0TOOp — HampaBistomui ¢hakTop 3BoOIUU. POPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco6aeHHOCTh OPraHU3MOB KakK pe3ynibTaT 3BOJIONUH. [IpuMepsl mpucnocoOiaeHuit y
Opranu3MoB. ApoMOpP(O3bl U UINO0-a AN TAI[UH.

Bun wu BumooOpaszoBanme. Kputepun Buma. OcHoBHble (GOpPMBI  BHUI000pa30BaHUSA:
reorpauueckoe, 3K0JIOrHIECKOE.

MakposBosmtorusi. DPopMbl  IBOMOLWU:  (PUIETHYECKAs, IUBEPreHTHas, KOHBEPreHTHAs,
napajuiensHas. HeoOpaTuMocCTh SBOIOIHH.

[IpoucxoxaeHue oT HeCnenUaIu3upOBAaHHBIX NpeakoB. IIporpeccupyromas cnenuann3anus.
AJlanTuBHAs paguanus.

JdeMoHcTpanum:

IToprpersr: K. JIunnen, XK. b. Jlamapk, Y. [apsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepiios.



Tabmuiet u cxembl: «Pa3BUTHE OpPraHUYECKOro MHpa Ha 3emiiey», «3apo Ikl TTO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «Dopmbl OOphOBI 3a cyiecTBoBaHHE», «EcTeCTBEHHBIH OTOODPY,
«MHoroob6pa3ue COpTOB pacTeHmit», «MHoroodpasue MOpPOA KUBOTHBIX», «llomymsmumy,
«MyTtanuoHHasT U3MEHYHBOCTHY», «Apomopdo3by, «Mamoamanramum», «OOmas aereHeparusy,
«/IBmKyIue cuiibl BoJoIuny, «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «boprba 3a
cymecTBoBaHuey», «lIpucmocobieHHOCTs OpraHu3MoBy», «I'eorpaduueckoe BuA00Opa3oBaHUEY,
«DKOJIOTHYECKOE BU1000pa30BaHUE.

O6opynoBaHue: KOJUICKIHS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKPAcKH, Ha0Op IJIOJIOB U
ceMsiH, KoJuiekius «lIpuMepsl 3alUTHBIX TMPUCIIOCOOICHUN Y JKUBOTHBIX», MOJelb «OCHOBHBIE
HaIPaBJICHUS BOJIIOLUNY, 00bEMHAs MoJieNb «CTpOEHKE TOJIOBHOTO MO3ra IIO3BOHOYHBIXY.

buoreorpaduueckas kapra Mupa, KOJUTEKIHS «POPMBI COXPAHHOCTH MCKOTIAeMBIX JKUBOTHBIX
U pacTeHuil», Mojenb anmumkanus «llepekpéct xpomocom», BiaxkHble mpemnaparbl «Pa3Butue
Hacekomoro», «Pa3Butue masarymku», MukpompenapaT «/Iposoduna» (Hopma, myrauuu (Hopmbl
KpPBUTHEB U OKPACKH Tea).

JlabopaTopHble U NPAKTH4YECKHE PAadOThI:

JlabopaTtopHnast pabota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POJIOTUUECKOMY KPUTEPHIO.

Jlabopatopuas pabora Ne 2. «OmucaHue TPHUCIOCOOJICHHOCTH OpraHu3mMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHME M pa3BUTHE KU3HHM Ha 3emuie.

JloHayuHble TpEACTABIECHUS O 3apOKJIEHUU KU3HU. HayuHble rumnoTe3bl BO3HUKHOBEHHS
KU3HU Ha 3emie: aOuoTeHe3 M TaHCHepMHsS. XUMHUYeCKas HBONIONUA. AOWOTEHHBIM CHHTE3
OpraHMYECKUX BEIIECTB U3 HEOPTraHUYECKHX. DKCIEPUMEHTAJIBbHOE MOATBEPKACHUE XUMHUYECKOMN
sBostonnn. HadanmeHble sTambl Ononornyeckoit ssostonuu. ['unoreza PHK-mupa. ®opmupoanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM U HMX 3BOJIIOLUA.
@opMHpPOBaHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazpuTune xu3Hu Ha 3emiie 1o 3paMm u nepuojaM. Karapxeil. Apxeiickas U nmpoTepo3oncKas
apsl. [laneosoiickas spa u e€ nmepuoapl: KeMOPUHCKHM, OPIOBUKCKUN, CHITYPUMCKUH, TEBOHCKHUH,
KaMEHHOYTOJIbHBIH, IEPMCKHH.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickas spa v €€ nepuo/ipl: MajJeoreHOBbI, HEOr€HOBbBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIMMaTa M TE0JOTMYECKHUX MmpoueccoB. OCHOBHbIE 3Talbl 3BOJIOLUU
PaCTUTENBHOTO U JKUBOTHOTO MUpPa. ApoMop(]o3bl y pacTeHu 1 kUBOTHBIX. [losiBNIeHNE, paclBET U
BBIMHUPAHUE TPYMI )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCKOro MHpa KaK OTPaKEHHUE 3BOJIIOLMH. OCHOBHBIE CUCTEMATHYECKUE
TPYIIBl OPraHU3MOB.

OBOJIIOIIMSL  4YeJIOBEKa. AHTPONOJOrMsi Kak Hayka. Pa3BuTue mpenctaBiIeHUd O
MIPOUCXOXKACHUM yeraoBeka. MeToibl u3ydeHus antponoreHe3a. CXoACTBa U pa3iinyusl 4eJ0BeKa U
AKUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHUE YEIO0BEKa.

HBuxymue cuibl  (dakTopbl) aHTpomoreHesza. HacnmeiacTBeHHass HM3MEHUHMBOCTh H
€CTeCTBeHHBIN 0TOOp. OOIIeCTBEHHBI 00pa3 KWU3HU, U3TOTOBJICHUE OPYAUN TpyJa, MBIIUICHHUE,
peub.

OCHOBHBIE CTaJMM M BETBU SBOJIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, YeIOBEK yMeIbIi,
UYenosek npsmoxonsainii, YenosBek HeaHAepTanbCKui, YenoBek pasyMHblii. Haxoku uckomaemsix
OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacTh pacHpoCTpaHEHHUs, 0OBEM TOJOBHOTO MO3ra, o0Opa3
KU3HU, OPYIUSL.



Uenoseueckue pacbl. OCHOBHbIE OOJIBIIME pachl: €BpoNeoHHAs (E€Bpa3uicKas), HErpo-
aBcTpajionjiHasg  (PKBaTOpUATIbHAS), MOHTOJIOM/IHAas  (a3MaTCKO-aMepUKaHCKas). YepTsl
MIPUCTIOCOOIEHHOCTH TMPEICTABUTENCH YEIOBEYECKUX pac K YCJIOBHSIM CYIIeCTBOBaHUS. EIMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. [lactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmumer 1 cxembl: «Bo3aukHOBeHHE COJIHEUHOUW CHUCTEMBI», «Pa3BUTHE OpPraHUYEecKOro
mupa», «PacrurenbHasg kinetka», <« KuBoTHas knetka», «lIpokapuornueckas — KIETKay,
«CoBpemMeHHas cHUCTeMa OpraHu4eckoro mupay, «CpaBHEHHE AaHATOMHYECKHUX YEPT CTPOCHUS
YeJIOBEKa M YEJOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKUX HAXOJOK
IIPEAKOB COBPEMEHHOIO 4YelloBeKay, «/IpeBHenmue momnm», «llpeBHue monm», «llepseie
COBpPEMEHHBIE JIIOINY», «YelIoBeuecKre pach».

Ob6opynoBanue: Mymspku — «[Ipoucxoxaenne  denoBeka»  (OIOCTBI  aBCTPAJIOTIUTEKA,
MUATEKaHTPOIa, HeaHAepTaablla, KPOMAHBOHIIA), CIENKH WM H300paKeHUs KaMEHHBIX OpPYAUM
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOIIMEphl, pyOusa, CKkpebiia), Te€OXpOHOJOTHYecKas Talnuila,
KoJUIeKIUst «POpPMBI COXPAaHHOCTH UCKOTIAEMBIX KHUBOTHBIX U PACTCHHI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «M3ydeHne MCKOTIAEMBIX OCTATKOB PACTEHMH M KUBOTHBIX B
KOJIIEKITASIX).

DKCKypcHsi «IBOJIIONHS OPraHUYECKOTO MHpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIA WIIH
KpaeBeTUECKUI My3ei).

Tema 3. Opranusmbl U OKpPY:KalOLIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJayu U pa3/aelibl SKOJIOruu. MeToabl SKOJIOTUYECKUX UCCIECTOBAHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpensl oOuTaHus OPraHU3MOB: BOJHaA, Ha3eMHO-BO3/IyllIHAs, MMOYBEHHA,
BHYTPHOpPraHU3MEHHAsI.

Oxosornueckue ¢akrtopel. Kiaccudukamuss SKOJIOTHYECKUX (HAKTOPOB: aOMOTHYECKHE,
OuoTHYecKre U aHTpororeHHsle. JlelicTBre 3K0JIOTHYecKiX (PakTOPOB HA OPTraHU3MBI.

AbGuotuuyeckue  (akTopbl:  CBET,  TEMIEparypa,  BIAKHOCTh.  DOTONEPUOAU3M.
[IpucnocobaeHust OpraHu3MoB K JeicTBHIO abuoTHueckux pakTopoB. buonoruueckre puTMbl.

buoTtnueckue pakropel. Buabl 6M0THYECKUX B3aMMOICHCTBUIM: KOHKYPEHIIHSI, XUIIIHUYECTBO,
cum6uo3 u ero opmel. [lapasuTusm, koomepamnusi, MyTyalin3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCaIu3M, HEUTpalu3M. 3HaueHHWE OHWOTHYCCKUX B3aMMOJCUCTBUN JIs
CYIIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE  XapaKTEpUCTUKU mnomyaauud. OCHOBHbIE TOKa3aTeaud  MOIYJSIUU:
YUCJIEHHOCTb, IUJIOTHOCTb, POYKJAE€MOCTb, CMEpPTHOCTb, HPHUPOCT, Murpauusa. JluHamuka
YUCJIIEHHOCTH MOMYJIALMY U €€ peryisiusl.

JdemMoHcTpanum:

IToptpetsi: A. I'ymOonbar, K. ®@. Pynbe, 3. I'ekkens.

Tabmumer u cxemsl: kapta «l[Ipupoansie 30HBI 3emumn», «Cpeabl 0OUTaHUS OPraHU3MOBY,
«Doronepuoauzmy, «llomynsuunm», «3aKOHOMEPHOCTH pOCTa  YMCIEHHOCTH  MOIYJISLIUA
nHpy3opun-Tydenpkny, «llumessie nenm».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaboparopHas pabdora Ne 3. «Mopdonorunueckrne 0cOOEHHOCTH PAaCTeHU M3 Pa3HBIX MECT
oOUTaHUSDY.



JIaGopatopHas pabota Ne 4. «BnusHue cBeta Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCay.
[TpakTraeckas padorta Ne 2. «[loac4éT MIOTHOCTH MOMYJISIIHA PA3HBIX BUIOB PACTCHHID.
Tema 4. CooO1ecTBa U IKOJOrHYEeCKHE CHCTEMBI.

Coo0riecTBo opraHu3MoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAs, POCTPAHCTBEHHAS,
Tpoduueckas (nuiieBas). Bunsi-noMmunantel. CBS3u B OHOIICHO3E.

Okoyorndyeckue cucTeMbl (dKocucTembl). llonsTHe 00 »sKOocHCTEME M OHOTEOIEHO3E.
OyHKIMOHAIBHBIE  KOMIOHEHTHI ~ AKOCHUCTEMBI:  TPOJYHEHTHI, KOHCYMEHTBI, PEIYyICHTHI.
KpyroBopoT BemiecTB M MOTOK JHEPrUM B dKocucTeMe. Tpoduyeckue (MMILEBbIE) YPOBHU
skocuctembl. [Tumessie nenu u cetu. OCHOBHBIE MMOKA3aTeNM YKOCHCTEMBI: OMOMacca, PO TyKIIHSI.
DKOJIOTUYECKHE MUPaMUABL: TPOAYKIWH, YHUCICHHOCTH, Ouomaccel. CBOHCTBa HSKOCHCTEM:
YCTOMYMBOCTB, CAMOPEryIsius, pazButue. CyKIeccus.

[Ipupoansie B3KOCUCTEMBL. OKOCHUCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOIO WM
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOINIOTEHHBIE HKOCHCTEMBI. ATpo3KOocHUCTEMBI. YpOoskocucTeMmbl. buonornueckoe u
XO31CTBEHHOE 3HAUEHHNE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopaznooOpazue kak ¢akrop ycToiumBocTH 3KocucteM. CoxpaHeHHEe OHOJOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. . Bepnanckoro o 6uocdepe. I'panuiibl, coctas u cTpykrypa 6uochepst. JKusoe
BemecTBO U ero ¢pyHkiuu. OcobeHHOCTH Onochepsl Kak TII00aTbHONW YKOCHCTEMBIL. JJnHaMuueckoe
paBHOBecHe 1 0OpaTHasi CBsi3b B OHocgepe.

KpyroBopoTsl BemecTB W OHOTCOXMMHUYECKHE IMKIBI DJIEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTtBo B Omocdepe 3emin. AHTPOTIOTeHHBIE M3MeHeHus B Ouocdepe. ['nmobanpHbIC
9KOJIOTUYECKHUE MPOOJIEMBI.

CocymiecTBoBaHle mpupoasl U uyenoBeuecTBa. CoxpaHeHue OuopasHooOpa3usi Kak OCHOBA
ycroiunBoctu 6uocdepsl. OcHOBA palliOHAIBHOTO YIPABIEHUS MPUPOJHBIMU pPECypcaMH U HX
ucnoJib30Banue. JloCTHKeHus: OMOJIOTHH U OXPaHa MPUPO/IBI.

JdemoncTpaumnu:

[Toptpetsr: A. Ix. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumsr u cxemsl: «llumessie nenu», «buoreHos: coctaB u cTpykrypay, «lIpupoaHbie
coobmectBa», «llemu mnuraHus», «Okojoruyeckas mnupamuaay, «buochepa u yenoBex»,
«DQKocHucTeMa IMUPOKOIUCTBEHHOTO Jiecay, «DKOCHCTeMa XBOMHOro Jjiecay, «buoienos Bomoémay,
«Arpouenosy, «IIpumepHble aHTPOTIOTEHHbIE BO3ACHCTBUS HAa IPUPOAY», « BaskHelIne HCTOUHUKHI
3arpsi3HEHUsT BO3[yXa M TPYHTOBBIX Boa», «llouBa — BakHelimas cocraBistomias Ouochepb»,
«®DakTopsl Aerpaganuu mnousy, «llapuukosslil s3hdext», «DakTOphl PaTuOAKTUBHOTO 3arpsi3HEHUS
ouocteps», «OOmas crpykrypa Ouocdepnl», «PacmpoctpaneHue Ku3Hu B Ouocheper,
«O30HO0BBIN 3KkpaH Onocheps», «KpyroBopor yriepoaa B Ouocdepe», «KpyroBopor azora B
MIPUPOICY.

Ob6opynoBanue: Mojenb-anIuMKanus «TunuuHbsle OMOIIEHO3bl», repbapuil «PacTuTenbHbIE
coobuiecTBa», KoJleKuu «buoneHo3», «Bpeautenn BakHEHIINX CEIbCKOXO3AHCTBEHHBIX
KyJIbTyp», TepOapuM M KOJUIEKIMH pAacTeHUM M JKUBOTHBIX, INPHUHAUICKALIUE K Pa3sHBIM
HKOJIOTHYECKUM TpynnaMm ofHoro Buzaa, Kpachas kxuura Poccuiickoit @enepanuu, n300paxeHus
OXpaHSEMbIX BUJIOB PACTEHHUI U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 BHUOJIOTMM HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiuBarOTCSI TpeOOBaHMS K pe3yjabTaTaM OCBOEHUS
00y4aromuMHUCs MPOrpaMM CPEIHEro OO0IIero oOpa3oBaHMS: JMYHOCTHBIM, METAlpeIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKkType JMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA IpeaMeTra «bUOJOrus» BBIACICHBI
CJIEIYIOILIME COCTABIISIONINE: OCO3HAHUE 00YJAIOITUMUCS POCCUNUCKON TPaXKJaHCKON MICHTUYHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICTICHUIO, HAIMYNE MOTUBAIIUHU K
00y4eHHIO OMOJIOTHH, TIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HA OCHOBE
KIITFOYEBBIX IIGHHOCTGfI U UCTOPUYICCKHUX TpaI[I/IHI/Iﬁ Pa3sBUTHA OHMOJIOTMYECKOTO 3HaHHusA, TOTOBHOCTH
U CIOCOOHOCTh O0O0Y4YarolIMXCsl PYKOBOJCTBOBATHCA B CBOEH JEATEIBHOCTH 1IEHHOCTHO-
CMBICJIOBBIMHM YCTAHOBKaMH, MNPUCYIIHUMH CUCTEME OMOJIOTMYECKOTO 06pa3013aH1/1${, HaIn4yue
9KOJIOTUYECKOTO MPABOCO3HAHMUSI, CTIOCOOHOCTH CTaBUTH 11E€TM ¥ CTPOUTH KU3HCHHBIE TUTAHBI.

JInyHOCTHEBIE pE3YyIbTaThl OCBOCHHA IIPEAMETA «bnonorus JOCTHUT'AaKOTCA B C€JIHUHCTBEC
yqe6H0171 A BOCIIUTAaTEIbHOH ACATCIIBHOCTH B COOTBCTCTBHU C TpaAUIHOHHBIMUA pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, HCTOPUYCCKUMU H AYXOBHO-HPABCTBCHHBIMH LCHHOCTAMH, MNPUHATBIMH B
o0IecTBe mMpaBWJIaMH W HOPMaMH TIOBEJCHUS W CHOCOOCTBYIOT IIpoIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUA M CaMOpPa3BUTHUA, PA3BHUTHA BHy’[’peHHeﬁ MMO3UIMKU JIMYHOCTH, MMAaTPHUOTHU3MA,
YBaXEHMsI K 3aKOHY MU TPaBONOPSIKY, UEIOBEKY TpyJda M CTaplieMy IOKOJIEHHIO, B3aUMHOIO
yBa)KeHHUsI, OEPEKHOTO OTHOIICHUSI K KYJIbTYPHOMY HACIEAMIO U TPAJAULUSAIM MHOTOHAIIMOHAIBHOTO
Hapoja Poccuiickoit denepanyiu, Ipupoie U OKpYk aroliei cpeae.

JIM4HOCTHBIE pe3yNnbTaThl OCBOCHHUS y4deOHOro mnpeamera «buosorus» MOJKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCA CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKIACHUIH,
COOTBETCTBYIOIIUX TPAIUIUOHHBIM LIEHHOCTSM POCCHICKOTo 0OIIeCTBa, paclIMpeHne KU3HEHHOTO
OTIbITa M OIBITA JESATEILHOCTH B MPOLIECCE PEeaTu3alii OCHOBHBIX HANpaBlIEHUI BOCIUTATENBHOMN
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh ~ TPAXKIAHCKON  mo3unuu  oOyyarouierocss Kak  aKTHMBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX MpaB M OOSA3aHHOCTEH, YyBaKeHHE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOHN IESITENHbHOCTHU NMPHU CO3JAHMM YYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEAETATh COOCTBEHHYIO MO3HIIUIO 10 OTHOIIEHHUIO K SIBJICHUSM COBPEMEHHOMN
KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOJCUCTBUS
JOJIeH ¢ pa3HbIMH YOEXKICHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITMANIBHBIM TOJI0KEHHEM;

TOTOBHOCTh K COTPYOHHYECTBY B TIPOLIECCE COBMECTHOTO BBHITIOJHEHHUS Y4EeOHBIX,
MM03HABATENbHBIX M UCCIIEIOBATEIBCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIIEHHUS] K MHEHUIO OTIIIOHEHTOB
MIpH 00CYKIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;



TOTOBHOCTb K T'YMaHUTapPHOM U BOJOHTEPCKOMN JIEATEIIBHOCTH;

2) NnaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOPMUPOBAHHOCTh POCCUICKON TPaKTAHCKOW HICHTHYHOCTH, MATPHUOTU3MA, YBAKEHUS K
CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Iepe PoauHOM, ropaocTH 3a cBOM Kpaid, cBoro Ponuny,
CBOW SI3bIK U KYJIBTYPY, IPOIIOE U HACTOSILEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACIEIAUIO U MaMSITHUKAM MPUPOJIBI, TOCTHKEHUSM
Poccuu B Hayke, UCKyCCTBE, CIOPTE, TEXHOJIOTUSAX, TPYIIE;

CIIOCOOHOCTh OIIEHWBATh BKJIA]] POCCHICKUX YUEHBIX B CTAHOBJICHHUE U PAa3BUTHE OWOJIOTHH,
MOHMMAaHMsI 3HAYEHUs OWOJOTMM B TIO3HAHUHM 3aKOHOB TMPUPOJBI, B JKU3HU YEJIOBEKA W
COBPEMEHHOT0 00111eCTBA;

uciHas YOSKIEHHOCTh, TOTOBHOCTD K CIYXEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynp0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHMWE AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBEICHMUSI;

CIIOCOOHOCTH OIIEHWBATH CHUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACH Ha
MOpPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIECHHE K CBOMM POJUTEISIM, CO3JAHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C TPaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTMYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs ICTETUKY ObITAa, HAYyYHOTO W TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHUMAaHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBON IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPDA)KEHHIO B pa3HbIX BHJAX HCKYCCTBA, CTPEMJIEHHE MPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, (GOPMHUPOBAHUA KYJIbTYPbl 310POBbSi H IMOLUMOHAIHLHOI0
0J1aronmoJryymsi:

MOHMMAaHUe M peaau3anusi 3J0pOBOr0 M 0e30MacHOro 00pasa KM3HM (30pOBOE MUTAHHE,
coOroieHHe TUTMEHWYECKUX MpaBWJI U HOPM, COATAaHCUPOBAHHBIM PEXHUM 3aHATHH U OTIbIXA,
perynspHas pu3ndeckas akTUBHOCTD), O€pexKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (DPM3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHKE [IECHHOCTH MPaBJI HHIUBUAYAIBHOTO U KOJUIEKTUBHOTO 0E€3011acCHOTO MOBEACHUS
B CUTYalUsIX, YIPOKAIOIIMX 3J0POBbIO U )KU3HU JIFOCH;

OCO3HAHWE TMOCIEACTBHI M HENPUATHUS BPEIAHBIX MPHUBBIUEK (YMOTPEOJIEHUs aJIKOTOJIA,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYyA0Io0ue;

TFOTOBHOCTh K AKTHUBHOM JESTEIbHOCTU TEXHOJOTMYECKOM M COLIMAIbHOM HalpaBJIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;

WHTEpEeC K pa3nuyHbiM chepam TpodecCHOHATBHONW NESTENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOp Oynyiel mpodeccuu U peaar30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh U CIOCOOHOCTH K 00pa3oBaHHMIO M caMOOOpa30BaHUIO HA MPOTSHKEHUU Bee
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:



HKOJIOTUYECKU 1€JIeCO00pa3HOe OTHOIIECHHE K MPHUPOJAE KaK MCTOYHHUKY XH3HU Ha 3emIe,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOW KYJIbTYPHI: TNPHOOPETEHHE ONbITA IJIAHUPOBAHHS
MOCTYIIKOB M OLIEHKH WX BO3MOKHBIX ITOCIIEACTBUI U OKPYXKAIOIIEH Cpebl;

0CO3HaHME TJI00AIBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTel MX pelieHus;

CIOCOOHOCTH MCIIOJIB30BATh MPHOOpETaeMbIC MTPH N3YUYSHUH OMOJIOTHH 3HAHUS M YMEHUS TIPU
pemeHrH TpoOIeM, CBA3aHHBIX C PAMOHAIBHBIM IPHPOJIONIONIB30BAaHIEM (COOIIOICHHE TPaBHII
MOBEJICHHSI B MIPUPOJIC, HAIIPABICHHBIX HA COXpPaHEHHE PAaBHOBECHUS B SKOCHUCTEMaX, OXpaHy BHJIOB,
IKocucTeM, Ouocdepsi);

AKTUBHOE HEMPUATUE ICUCTBUI, IPUHOCSIINX BPE OKPYKAIOIIEH TPUPOAHON Cpesie, YMEHHE
MIPOTHO3UPOBATH HEOJArOMPHUSTHBIE SKOJIOTUYECKUE TIOCIEACTBHUS MPEANPUHIMACMBIX EHCTBUNA U
MPeOTBpAIIATh UX;

HAIMYAE PA3BUTOTO OSKOJOTHYECKOTO MBIIIJICHUS, JKOJOTHYECKOHW KYJIbTYpPbI, OIBITA
NEATETbHOCTH  DKOJIOTWUYECKON  HANpaBIEHHOCTH, YMEHHS  PYKOBOJCTBOBATHCS HWMH B
MO3HABATEIbHON, KOMMYHHKATHBHOM M COLIMAIBHOW MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUIECKOH JEATEIIEHOCTH SKOJIOTHYECKON HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 NO3HAHUS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHOW NPAaKTUKH, OCHOBAaHHOTO HAa JUAJIOTE KYIBTYP, CHOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJHMKYJIETYPHOM MUPE;

COBEPIIIEHCTBOBAHHE SI3BIKOBOM M YMTATENBCKON KYIBTYpHl KaK CPEACTBAa B3aMMOICHCTBUS
MEXTy JIFOJIbMU W TIO3HAHHS MHPA;

MMOHMMaHKue crenudukn OWOJIOTHM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHUPOBAHUHU
palMOHAIBLHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHHH IIEJIOCTHOTO MPEACTaBIECHUS 00 OKpYy)KaroleM
MHpE KaK O €IUHCTBE MPUPO/Ibl, YeTOBEKa U OOIIEeCTBAa, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U peleHun NpooIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTU OHWOJIOTUM JUIsl COBPEMEHHOM IUBMIIM3AIMK: 00eCreUeHUs
HOBOTO YpPOBHSI DPa3BUTHS MEIUIMHBI, CO3/IaHUE IEPCHEKTUBHBIX OMOTEXHOJIOTHUH, CIIOCOOHBIX
pelath pecypcHble MpoOJIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTeH BbIXOJAa U3 TII00aIbHBIX
9KOJIOTHYECKUX MpobieM U olecreueHus: nepexoja K yCTOMYMBOMY Pa3BUTHIO, PALMOHATBHOMY
MCIO0JIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OHMOJOTMYECKMX 3HAHUN B IIEJSAX IOBBIIICHUS OOIIei
KYJIbTYpbl, €CT€CTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DyHKIIMOHAJIbHOU
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3yuyeHUH OUOJIOTHH;

MOHUMAHHE CYI[HOCTH METOJIOB TO3HAHMs, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJBb30BaTh IMOJlydaeMble 3HAHHS JJIs aHajdu3a U OOBSCHEHUS SBICHUI
OKPY)KAIOIIEr0 MHpa M MPOUCXOIANIMX B HEM HU3MEHEHUWH, yMeHHE JenaTh 0OOCHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAyyHBIX (DaKTOB M MMEIOIIHUXCS JAaHHBIX C LEJIbl0 MOJy4eHHS
JOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO UCIOJIB30BATh OMOJIOTMYECKUE 3HAHUS IS PEIIeHUs pooiIeM
B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHHE IIEHHOCTH HAy4YHOW JESTeNbHOCTH, TOTOBHOCTH OCYIIECTBISITH MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M C€aMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJTYYCHHUIO HOBBIX 3HaHUH 110 OMOJIOTMM B COOTBEICTBUM C JKU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3ynbTaThl OCBOEHMs ydeOHoOro mnpeaMera «buosnorus» BKIIOYAIOT:
3HaYMMble 11 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOy4ArOIIMXCS  MEXAUCIUILTHHAPHBIC
(Mex1peAMEeTHbIE) OOIIeHayYHbIe IOHSTHSI, OTPAXKAIOLIUE 1IETOCTHOCTh HAYYHON KapTHUHBI MUpa U
cnenn(UKy METOJOB TO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPrus,
SIBJIIEHUE, MIPOLIECC, CUCTEMA, HAyYHBIH (aKT, MPUHLUII, TUII0TE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
uccleoBaHue, HAONI0/IeHNe, W3MEpPEHHE, SKCIEPUMEHT U JpPYrux), YHHUBEpCalbHbIE Yy4eOHbIE

JNEeNCTBUSA (mo3HaBaTenbHbIE, KOMMYHHMKAaTHBHBIE, PETyJISTUBHBIE), obecrneynBaromnye
¢opmupoBanue (YHKIMOHAIBHOW TPaMOTHOCTH M COIMAJIbHOM KOMIETEHIMH OOyJaroIuxcs,
CIIOCOOHOCTh oOyuaronxcs HCIIOJIb30BaTh OCBOCHHBIE MEKIUCLUTIIIMHAPHBIE,

MHPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCalbHble Yy4eOHble JACWCTBUS B IIO3HABaTEIbHOM U
COIIMAIBHON MTPAKTHKE.

MeranpeaqMeTHbIe pe3yabTaThl OCBOSHHS MPOTPAMMBI CPEIHEro o00ImIiero o0pa3oBaHUs
JAOJIKHBI OTPaXXaTh:

OBJIaIleHI/Ie YuuBEpCaJdbHbBIMHU y‘leﬁHl)lMl/l Mnmo3HaBaTeJIbHbBIMU HeﬁCTBHﬂMH:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIEHO  ()OPMYJIMPOBATh M aKTyaJIM3MPOBATh TPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCTIOJb30BaTh MPU OCBOCHUH 3HAHHWW MPHEMBI JIOTHYECKOTO MBIIUICHHs (aHAIM3a, CHHTE3a,
CpaBHEHHUA, KilacCHpUKaKMK, OO0OOIMIEHUs), pPACKpPbIBaTh CMBICT OHMOJOTHYECKUX TOHSATHN
(BBIICTATH UX XapaKTepHbIC PU3HAKH, YCTAHABIMBATD CBS3H C IPYTUMU TIOHSATHSIMU );

OTIpENEeNATh IIeNH JESTEIbHOCTH, 3a/JaBas IapaMeTpbl W KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHTB PE3YJIbTAThI ICATEILHOCTH C IOCTABICHHBIMU IICIISIMH;

UCIIOJb30BaTh OHOJOTHYECKHE TOHATHS JUIsl OOBsSCHEHHs] (aKTOB M SBJICHUH JKUBOH
TIPUPOIBL;

CTPOMTH JIOTHYECKHE PACCYKICHUsI (MHIYKTUBHBIC, IEIYKTUBHBIC, [0 aHAJOTHHU), BBISBISTH
3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBACMBIX SBJIICHUSX, (OPMYIUPOBATH BBIBOJBI U
3aKITIOYCHUS;

MPUMEHSATh CXEMHO-MOJICJIbHBIC CPEJICTBA JUIS TPEJCTABJICHUS CYIIECTBCHHBIX CBS3CH U
OTHOIICHUA B H3Yy4yaeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEYUN PA3HOTO POja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIAH PEUICHUS MPOOJIEMbI ¢ YYETOM aHAIN3a UMCIOIIUXCS MAaTepHaIbHBIX U
HEMaTepPHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESITENBHOCTh, OIICHHBATh COOTBETCTBHE pE3YJIbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATH M BBIMONHATH pPAaOOTy B YCIOBHUSX pEaTbHOTO, BUPTYaIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30Bble HCCIeI0BATEILCKHE IeHCTBHSI:



BIIQJICTh HABBIKAMHU Y4eOHO-MCCIIEAOBATEIHCKOM W TMPOCKTHOW ACATEIbHOCTH, HABBIKAMH
paspemieHus MnpoodieM, CIOCOOHOCTbIO W TOTOBHOCTBIO K CAMOCTOSITENIBHOMY IOMCKY METOJOB
pEIICHUS MPAKTUICCKHX 337124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHbIC BUIBI JCSATCILHOCTH 110 TMOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEpPIPETANH, MPeoOpa30BaHUI0 U NMPUMEHEHHWIO B YY€OHBIX CHUTYallUsX, B TOM YHCJIE MpU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dbopMHpOBAaTh HAYYHBIA THIT MBIIUICHUS, BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJaud B OOPa30BATEIIEHOW JICSATCILHOCTH H
KU3HECHHBIX CHTYAIHSIX;

BBISIBIISITh IPUYHHHO-CIICJCTBCHHBIC CBSI3U M aKTyaJU3UPOBATh 3aJady, BBIJIBUTATh TUIIOTE3Y
e€ penieHus, HaX0IUTh aPTYMEHTHI JJIs TOKA3aTeIbCTBA CBOMX YTBEPIKICHHIA, 3a/1aBaTh MapaMeTphl
Y KPUTEPUU PEIICHUS;

aQHAJIM3MPOBATH TMOJIYYCHHBIC B XOJIC PEIICHUS 3a/a4ll Pe3yabTaThl, KPUTHICCKH OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OICHUBATh MPUOOPESTEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHATIPABICHHBI TOMCK TEpeHOca CPEeICTB W CHOCOOOB JEWCTBUS B
poheCCHOHANBHYIO CPENY;

YyMETh  TEPEHOCHTHh 3HAHUS B  TIO3HABATCIBHYKD M TPAKTHYECKYI0  OOJacTH
KU3HECSITCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIACTeH;

BBIJIBUTATh HOBBIC WJICH, IMpe/jiaraTh OPUTHHAIBHBIC TIOJXOJBI W PEIICHUS, CTaBHTh
poOJIEMBI ¥ 3a]1a9H, IOTTYCKAIOIINE alTbTePHATHBHBIC PEIICHHS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3UYHBIX HCTOYHHMKAX HHGOPMAIMHU (TEKCTEe Y4eOHOTO TOCOoOus,
HAYYHO-TIOMYJISIPHOM JTUTEpaType, OMOJIOTUYECKUX CIIOBApSAX M CIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B VHTepHere), aHaMM3UpoBaTh HWH(OpPMAIUIO PA3THYHBIX BHUAOB U (GOpM
MPEJCTaBICHHS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTD;

dbopMynHpoOBaTh 3ampockl W TPUMEHSTH pa3IMYHbIE METOAbl NpPU IOWCKE H OTOOpE
onosornyeckoit nHGopMaIuu, HeOOX0IMMOM JIJIsl BRITIOJTHEHUST YIeOHBIX 3a/1a4;

nproOpeTaTh OIBIT UCIOJIB30BaHUS HH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHIA,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIEHO ~ BBIOMpATh ONTUMAIBHYIO (GOpMYy TpEICTaBICHUS OWOJIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TAOIUIbI, PUCYHKH H JIPYTrOe);

WCIIOJIb30BaTh HAy4YHBId S3bIK B KAaueCTBE CpPEICTBA NpU paboTe ¢ OHOJOTUYECKOMH
uHpOpMaIMel: MPUMEHATh XUMHYCCKUE, (U3MYECKHEe M MAaTeMaTW4YeCKHe 3HAaKd M CHUMBOJIbI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, WCIOJb30BaTh U IMPEOOpPa30BBIBATH 3HAKOBO-
CHUMBOJIMUECKUE CPEIICTBA HATIISHOCTH;

BIIQJIETh HaBBIKAMHM  pACTO3HABaHWs ©  3alIUTHl  MHPOpMAIMK, HHPOPMAIIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU AefiCTBUSIMH:

1) obmenue:

OCYILIECTBIISITh KOMMYHHKAIIMH BO BCeX chepax *KU3HH, aKTUBHO YU4aCTBOBATh B JHAJIOTE WIIH
JMICKYCCHU TI0 CYIIECTBY 00CYKIaeMOM TeMbI (YMEHHUE 3a7]aBaTh BOMPOCHI, BBICKA3bIBATh CYKICHHS



OTHOCUTEJILHO BBINIOJHEHUS IpeajJaraéMoil 3ajadyd, y4UTbIBATb HHTEPEChl M COIJIACOBAHHOCTh
MO3ULMHI IPYTUX YYACTHUKOB JAUAJIOra WM AUCKYCCUN);

pacrio3HaBaTh HEBepOaTbHbIE CPEACTBA OOIIEHHS, TOHUMATh 3HAYEHUE COLMAIBHBIX 3HAKOB,
MPENOChIOK BO3HUKHOBEHUS! KOH(DIMKTHBIX CHTYyallMd, YMETb CMSr4aTb KOH(QUIMKTBI U BECTH
IIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIOCOOAMU OOILIEHUS M B3aUMOJAEWUCTBUS, MOHUMAThb HaMEPEHMUs
ApYrux JOACH, MPOSBIATh YBOKHUTEIHHOE OTHOLICHHE K COOECEIHHWKY M B KOPpPEKTHOW (opme
(bopMyTHpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTth CBOI TOUKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasl 1eATEIbHOCTh:

[IOHUMAaTh U HCIIOJIb30BATh IMPEUMYIIECTBA KOMAaHJHOM M WMHIMBUAYAJIbHON pabOThHl NpHU
peleHn OMOJIOTUYECKOW MpoOiIeMbl, 0O0CHOBBIBATH HEOOXOJMMOCTbh NPUMEHEHHUS] TPYHIOBBIX
(hopM B3aMMOJIEHCTBUS NPU PELICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTUKy W METOJIbl COBMECTHBIX AECWCTBUHM C Y4ETOM OOIIUX HHTEPECOB H
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MIPUHUMATD 1I€JIN COBMECTHON JI€ATEIbHOCTH, OPTraHU30BbIBATH U KOOPAMHUPOBATH AEHCTBUS
o €€ JOCTWKEHHIO: COCTAaBIATh IUIAH JCWCTBUM, pacHpenensiTb poiad € Y4ETOM MHEHHU
Y4aCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJla U KaXK/I0TO yYaCTHHKA KOMaH/bI B OOIIMI pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPHUSM;

npeaiaraTb HOBBIE MPOEKTHI, OIEHMBATh HJEU C MO3WIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh NO3UTUBHOE CTPATErMUECKOE MOBEJCHNE B PA3IMUHBIX CUTYAUsIX, IPOSBIATH
TBOPYECTBO U BOOOpaK€HHE, ObITh MHULIUATUBHBIM.

OniaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMH el CTBUSIMU:

1) camoopraHu3zanus:

UCIOJIb30BATh OUOJIOTUYECKNE 3HAHUS JUIs BBISBICHUS TPOOJIEM U UX PELICHUS B )KM3HEHHBIX
U Y4eOHBIX CUTYaIMsIX;

BbIOMPATh HA OCHOBE OMOJOIMYECKMX 3HAHMUU IIEJIEBbI€ M CMBICJIOBBIE YCTAHOBKM B CBOMX
JNEUCTBUAX M TOCTYNKax 10 OTHOLICHMIO K >KMBOH NIpPUPOJE, CBOEMY 3J0POBBIO M 310POBBIO
OKpYXaroIluX;

CaMOCTOSITEJIBHO OCYILIECTBIATh I03HABATENIbHYIO JIESTEIbHOCTh, BBISBIATH IPOOJIEMBI,
CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]aull B 00pa30BaTEIbHOM EATEIbHOCTH U AKU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITEJIBHO COCTaBIATh IUIAH pEIICHUs MpoOJeMbl C Y4ETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclIupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEAOUTCHUH];

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO LIIMPOKOH 3PYAMLIMU B Pa3HbIX 0OIACTIX
3HaHUH, MOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHbD.

2) caMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LENISAM;



BIIJICTh HABBIKAMHU MMO3HABATEIHHON pPeIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN U
MBICIIUTEBHBIX TIPOIECCOB, UX PE3YJIbTATOB M OCHOBAHUH, UCIIOIB30BATh MPUEMBI PEICKCHH IS
OIIEHKH CUTYaIIMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PELICHUS IO UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U @pTYMEHTHI IPYTUX IIPU aHAJIA3E PE3YIIBTATOB JECSITEILHOCTH;

3) npuHsATHE CeOST M IPYIrUX:

MIPUHUMATD €051, TIOHUMAsi CBOM HEJJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIA3E PE3YIIBTATOB JCSITEILHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMINOKH;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTrOro YeIOBEKa.

MHNPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHUs nporpammbl COO mo O6uosnoruu Ha 0a3oBOM YpOBHE
BKITIOYAIOT crienududeckne st yueObHoro mpeamera «buonoruspy HaydHbIe 3HAHUS, YMEHHS U
CcrocoObl JEWCTBUH 1O OCBOEHHIO, HWHTEPIPETallMd W MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JEATETBbHOCTH TI0 TIOJYYEHUIO HOBOTO 3HAHWS M NMPHUMEHEHHWIO 3HAHWUH B Pa3IUYHBIX Y4EOHBIX
CUTYallUsIX, @ TAKXKE B PEaJIbHBIX KHU3HEHHBIX CUTYaIUSIX, CBI3aHHBIX ¢ Omosorueil. B mporpamme
MPEeIMETHBIC PE3YNIbTaThl IPECTABIICHEI 110 T0IaM 00YUEeHHS.

[IpenmeTHbIe pe3ynpTaThl OCBOCHUS yueOHOTro npenmera «buonorus» ¢ 10 kaacce nOmKHbBI
OTpakaTh:

C(OPMHUPOBAHHOCTh 3HAHUH O MeCTe W POJIM OHWOJOTHM B CHUCTEME HAYJYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U
HAay4YHOTO MHUPOBO33pPEHHS, O BKJIAJ€ POCCUNUCKHX M 3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBAaTh COJEpKaHUE OMOJOTMYECKMX TEPMHHOB W TMOHSATHI: KU3Hb, KIIETKA,
OpraHu3M, MeTab0au3M (0OMEH BEIEeCTB M MPEBpAIlEHUE SHEPTHUH), TOMEOCTa3 (CaMOperyJIsIus),
YpOBHEBasi ~ OpraHM3alUs  JKUBBIX  CHCTEM,  CAMOBOCIPOM3BEICHHE  (PErmpoayKLIUs),
HACJIEICTBEHHOCTb, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jlaratb OWOJIOTMYECKHE Teopuu (KJIETOYHAas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHasl JOorMa MOJIEKyJIsspHOW Owuosoruu), 3akoHel (I. Mennens, T. Moprana, H. M.
BaBuiioBa) u yyeHust (0 EHTpax MHOrooOpasusi U MPOUCXOXKICHUS KyAbTypHBIX pacteHuir H. .
BaswuiioBa), onpenenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHE BIIQJIeTh METOJaMH HAay4YHOTO MO3HAHUS B OHOJOTMM: HAOIIOACHHE U ONHCAHHE
KUBBIX CHCTEM, TMPOIECCOB U SBIEHUMN, OpraHu3alnus U MPOBeIeHUE OHOJIOTHYECKOTO
OKCMEPUMEHTa, BBIJBUKCHHE THUIIOTE3bl, BBIABICHUE 3aBUCHMOCTH MEXAYy HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE MOJTYUY€HHBIX PE3yAbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX OHITUMA, TEOPHUIl
Y 3aKOHOB, YMEHHE JIeaTh BHIBOJbI HA OCHOBAHHH IOJIy4E€HHBIX PE3yIbTaTOB;

YMEHHUE BBIJCIATh CYLIECTBEHHBIE MPU3HAKM BUPYCOB, KJIETOK IMPOKAPHOT M 3YKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IMPOIECCOB: OOMEHa BEIIECTB U
IPEBpAIllEHUs] SHEPruM B KIeTKe, (POTOCHHTE3a, IJIACTUYECKOIO M 3HEPreTMYecKoro ooOMeHa,
XEMOCHHTEe3a, MHTO03a, MeH03a, OIUIOJIOTBOPEHUS, Pa3MHOXKEHHs, WHAWBUIYaJbHOTO Ppa3BUTHUS
opraHusmMa (OHTOT€He3);

yMEHHUE TMPUMEHATh NOJy4YEeHHbIE 3HAHUS Ul OOBSICHEHUS OHMOJIOTMYECKHUX IPOLECCOB U
SBIICHUM, JUIS MPUHATUS MPAKTUYECKUX PEIIeHU B MOBCETHEBHON KM3HU C IIENIbI0 00eCIeueHHs



0€30MMacCHOCTH CBOETO 3[I0POBBS U 370POBbsI OKPYKAIOIIUX JIFO/ICH, COOMIOICHUS HOPM TPaMOTHOTO
MOBEJICHUS B OKPYXKAIOIMIEH NPUPOJHON cpene, TMOHUMaHUE HEOOXOIUMOCTH HCIOJIB30BaHUS
JOCTHKCHUM COBPEMEHHOMN Oouosoruu u OMOTEXHOIOTUI JU1sL paLMOHAIIEHOIO
MPUPOJIOTIONIL30BAHUS;

YyMEHUE pellaTh »JJIEMEHTAPHbIE TEHETUYECKHE 3a/layd Ha MOHO- M JIUTHOpUIHOE
CKpElIMBaHKE, CIICTUIEHHOE HACJIEI0BAHKE, COCTABIISATh CXEMbl MOHOTHOPUTHOTO CKPEUTUBAHUS JIJIsI
MpeACKa3aHus HACJICIOBAHMS PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINIOJHATH JTA0OPATOPHBIC W TMPAKTHYECKUE PadOTHI, COOMIOIATh IMpaBWiIa IPH
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECCKH OICHUBATH M HWHTEPIPETHPOBATh HH(POpPMAINIO OHOJOTHIECKOTO
COJICpKaHUsA, BKJIIOYAIOUIYIO TICEBIOHAYYHBIE 3HAHUS W3 PA3TUYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOW WH(OpPMAIUU, HAYIHO-TIOMYJIIPHBIC MaTephaibl), dTHUYESCKHAE ACIEKTHl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHbIE IMCHMEHHBIE M YCTHBIE COOOIIEeHMs, 0000mmas
OHMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHHKOB, TPAMOTHO UCTOJIL30BaTh MOHSATUHHBINA
anmapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yaeOHOTO mpeameta «buonorus» 6 11 knacce NOJKHBI
OTpaXKaTh:

chOpMUPOBAHHOCTh 3HAHUM O MECTE€ W pOJIM OWOJOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHHBI MHUpPA H
Hay49HOTO MHUPOBO33PEHUS, O BKJIAJE€ POCCHUUCKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouosoruu, GyHKIIMOHAIEHOW IPAMOTHOCTH YeJIOBEKa JUISl PEIICHHSI )KU3HCHHBIX 3a]1a9;

YMEHHE PacKpbIBaTh COJEpKAHUE OMOJOTUYECKHX TEPMUHOB WM MOHSTUN: BUJ, MOIYJALHUS,
reHo(OH I, SBOJIONHUS, IBKYIIUE CHIIBI ((paKTOPbI) 3BOJIOIHH, MPUCITOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHKe, SKOJIOTHUECKHUE (PaKTOPhI, SKOCUCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
LTI MMUTAHUSI, SKOJIOTUYECKasl MUpaMHuIa, OMoreoneHos, onocdepa;

yMEeHHe H3j1araTh Ouojoruueckue Teopuu (dBomtonmoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHs IBOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxonactsa K. M.
bopa, uwepenoBanusi riaBHbIX HampaBiieHuid W myted sBosonun A. H. CeBeproBa, ydyeHus o
o6uoctepe B. 1. BepHaackoro), onpenensTh rpaHULIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAaMU HAY4YHOTO MO3HAHUS B OHOJOruM: HAOIIOJACHHE U OIHCAHHE
KUBBIX CHCTEM, TIPOIECCOB W SABIEHUIN, OpraHu3anus U [pOBeIeHUE OHOJIOTHYECKOTO
OKCIEPUMEHTA, BBIJBMKEHUE THUIIOTE3bl, BBIABICHHE 3aBHCHUMOCTH MEXKAYy HCCIeyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE MOTYY€HHBIX PE3YAbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX OHITUMA, TEOPHUIl
Y 3aKOHOB, YMEHHE JIeaTh BHIBObI HA OCHOBAHHUHU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATH CYHIECTBEHHBIE MPU3HAKH CTPOEHUS OMOJOTMYECKHX OOBEKTOB: BUJOB,
MOMYJISIIIAM, POJIYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIIEHO30B U SKOCUCTEM, 0COOEHHOCTH
MPOLIECCOB:  HACIEACTBEHHONW HM3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30BaHMS,
MIPUCTIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBUS HKOIOTHUYECKUX (PaKTOPOB HA OpPraHMU3MBI, MEepeHoca
BEIIECTB M MOTOKAa SHEPTUU B IKOCUCTEMAaX, aHTPOTIOTCHHBIX M3MEHEHHH B IKOCHCTEMax CBOEU
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXMMHUYECKUX IIUKIOB B Onocdepe;

yYMEHHE TMPUMEHATh TOJTYYCHHBIE 3HAHUS Ui OOBSCHEHUS OHOJOTHYECKHX MPOIECCOB H
SIBJICHUM, IS MPUHATUS MPAKTHYECKUX PEIICHUN B MOBCETHEBHOM JKU3HH C IIENIbIO OOecTieueHus
0€30MMacCHOCTH CBOETO 3[I0POBBS U 30POBbs OKPYKAIOIIUX JIIOICH, COOMOICHUS HOPM TPaMOTHOTO



MOBEJICHUS B OKPYXKAWOMIEH NPUPOJHON cpene, TMOHUMaHUE HEOOXOIUMOCTH HCIOJIB30BaHUS
JOCTHKEHUIN COBPEMEHHON OMOJIOTHH IS PAIlHOHAIBHOTO TIPUPOIOTIOH30BAHMS;

YMEHHE pEeIIaTh JJIEMEHTApHbIE OWOJIOTHMYECKHE 3aJla4ud, COCTaBIIATH CXEMBI IepeHoca
BELIECTB U HEPIUM B IKOcHCcTeMax (LENH MUTaHuUs);

YMEHHE BBITIONHATL JIA0OpATOpPHBIE M MpaKTUYeCKHe paboThl, COONIOAATh MpaBHIA TPU
paboTe ¢ yaeOHBIM U 1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHUYECCKH OICHUBATH M HWHTEPIPETHPOBATh HH(POPMAINIO OHOJOTHIECKOTO
COJICpP)KaHUs, BKIIOYAIONIYIO IICEBOHAYYHBIE 3HAHWS W3 Pa3JIUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOi HWH(pOpMauK, HAYYHO-TIOMYJISIPHBIE MaTepuajbl), paccMaTpUBaTh TJIOOATbHbBIE
9KOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOMICHHUIO K HUM COOCTBCHHYIO
MTO3UIIHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE IMCHMEHHBIE M YCTHBIE COOOIIEeHMs, 00001mas
OHMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHHKOB, TPAMOTHO UCTIOJIL30BATh MOHATHHHBINA
anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No | HanmeHoBamme Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpOJbH IIpakTHyeck
o0pa3oBaTte/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
EHOMOM IS KAK bu6mmoreka [IOK
Havia 2 0.5 https://m.edsoo.ru/7f41c
a 292
JKuBbie cucTeMbl Bubmrorexa LIOK
1 https://m.edsoo.ru/7f41c
Y UX OpraHu3aIus
292
XUMUYECKUIH bubmmoreka [{OK
COCTaB U 8 0.5 1 https://m.edsoo.ru/7f41c
CTPOCHHE KIICTKH 292
KuznenesteapHO bubmmorexa LOK
A 6 https://m.edsoo.ru/7f41c
CThb KIIETKH
292
P
Hfﬁzzme:;;{ie bu6moreka [IOK
JHBIY 5 1 https://m.edsoo.ru/7f41c
pazBuTHE
292
OpraHU3MOB
HacnencrseHHocT bu6moreka [IOK
b ¥ U3BMEHYUBOCTD 8 15 https://m.edsoo.ru/7f41c
OpraHu3MOB 292
C
o e:;;;:l;% bu6mmoreka [JOK
P ' 3 https://m.edsoo.ru/7f41c
OcHOBBI
292
OMOTEXHOJIOTUU
bubmuoreka [JOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c
292
OBUIEE
KOJIMYECTBO
YACOB I1O0 34 05 4
ITPOI'PAMME
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11 KJIACC

N HaumenoBanu | KosimuecTBO 4acoB DJIeKTPOHHBbIE
" | e pa3aesoB u (undpoBbIe)
n/ Bceer Konrpoububl | IIpakTHyecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThI e padoTbl
NPOrpaMmblI pecypcsl
OO0 bu6mmorexa [{OK
1 1 9 1 https://m.edsoo.ru/7f41cc
st OMOJIOTUs
74
B
. OgHiKHOBeeHH bubmmoreka [{OK
)51 BUTHU
2 P 9 0.5 0.5 https://m.edsoo.ru/7f41cc
JKU3HU HaA
74
3emie
Opraau3msl u bubnuotexa [JOK
3 OKpYKaroIas 5 1 https://m.edsoo.ru/7f41cc
cpena 74
CoobmecTBa bubnuorexa [JOK
4 9KOJIOTHYECKUE 9 https://m.edsoo.ru/7f41cc
CHUCTEMBI M
PesebBHOE bu6moreka [IOK
5 P 2 https://m.edsoo.ru/7f41cc
BpeMsi
74
OBUIEE
KOJIMYECTBO
YACOB IO 34 0.5 2.5
I[TPOI'PAMME
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