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IHHOACHUTEJIbBHAA 3AIIMCKA

[Ipu pazpaboTke mporpaMMmbl MO OHOJIOTHH TEOPETHYECKYI0 OCHOBY JUISL OTPEACICHUs
MOJXO0A0B K (opMUpOBaHHIO conepkaHui YydeOHoro mpeamera «buojorus» cocTaBuIH:
koH1enrtyanbpHble nosioxkeHuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COJIEpKAHHUS,
pe3ynbTaToB OOyUeHHUs W TpeOOBaHHI K YPOBHIO TOJTIOTOBKH BBITYCKHHUKOB, TOJIOKEHUS 00
O0MMX HEeNsIX W MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKCHUS O CHeIH(UKE OUOJIOTHH,
e¢ 3HAaYCHWU B TO3HAHWM KMBOW TNPHPOJBI U OOECICUYCHHH CYIIECTBOBAHHS YEJOBEYECKOTO
obmectBa. CorjlacHO Ha3BaHHBIM ITOJIOKEHHSIM, OTPEACICHBI OCHOBHBIC (PYHKIIUU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o OmosIoruM Aaé€T MPEACTABICHHUE O LEIAX, 00 O0IIel cTpaTerun 00y4YeHus,
BOCIIMUTAHUS W PAa3BUTHS OOYUAIOMIMXCS CpeACTBaMU ydeOHOTO mpeamera «buomorwsy,
ompenenser 00sf3aTeNFHOE MPEIMETHOE COJACp)KaHHE, €ro CTPYKTYpy, paclpelelieHHe 110
paszenaM W TeMaM, PEKOMEHIYEMYIO IOCIE0BaTeIbHOCTh M3yYeHUsT YU4eOHOTO MaTepuaia C
YIETOM MEXIPEIMETHBIX U BHYTPHUIIPEJIMETHBIX CBSI3eH, JJOTMKH 00pa30BaTeIbHOTO IMpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpamMMe mo OWOJIOTHH TaKKe YYUTHIBAIOTCS TPEeOOBaHUS K IIAHHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TIPEAMETHBIM pe3yiibTaraM OOydeHHsS B (GOPMHUPOBAHUHU
OCHOBHBIX BHJIOB yU4e€OHO-TI03HABATEILHON NEATEILHOCTH/ydeOHBIX NEUCTBUI 00yJarOMUXCs 10
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo 6umonorum (10—11 kmaccel, 6a30BbIil YPOBEHb) peaIM30BaH MPUHIIUIT
MIPEEeMCTBEHHOCTH B M3y4YeHHHM OWOJOrMM, Onarojaps dYeMy B HEH MpocMaTpuBaeTcs
HaIMpaBJICHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX C (POPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX OpPHUEHTAlUil  JUYHOCTH, HKOJOTUYECKOTO  MBIIIJICHHUS,
MpeJICTaBICHU O 370pOBOM oOpa3e >KM3HM M OepeXHbIM OTHOIIEHHEM K OKpY)Karomieu
npupoHoii cpene. IloaTroMy Hapsiay ¢ u3ydeHHEeM OOIIEOMOIOTHYECKUX TEOpHH, a TakKe
3HAaHWUN O CTPOEHUU >KUBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX IIPOTEKAIOUIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OHOJOTUH YJEIEHO BHHUMAHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWUN B OBCEIHEBHOM )XKU3HU IS PEIICHUs MPUKIAAHBIX 3a/1a4, B TOM YHCIe: MPOPUIaKTUKU
HACJIEICTBEHHBIX  3a00JIeBaHUN  YeJIOBEKa, MEIUKO-TeHETUYECKOr0  KOHCYIbTHPOBAHUS,
000CHOBaHHUS IKOJIOTUYECKH 1IEIECO00pa3HOT0 MOBEIEHUS B OKpY)Karollled MPUPOJHON cpene,
aHallM3a BIMSIHUS XO3AWCTBEHHOM JEATEIbHOCTH YENOBEKAa Ha COCTOSHUE MPHUPOJIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAHUS K MPUKIATHOW HAMpaBICHHOCTH Y4eOHOTO
npeaMera «bUoNOTHs» MPOAUKTOBAHO HEOOXOIMMOCTBIO 00€CIeYeHHs YCIOBUMN JUIsl PEIICHUs
OJIHOM U3 aKTyallbHBIX 33/1a4 LIKOJILHOTO OMOJOTHYECKOro 00pa3oBaHus, KOTOpas MPEAIoiaract
dbopMupoBaHre y OO0YyYarOmMUXCS CIIOCOOHOCTH aJanTHPOBATHCA K W3MEHEHUSM JAUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero ooOiero o0pazoBaHUs 3aHMMaeT BakHoe MecTto. OHa
obecnieunBaetr (GoOpMUpOBaHHE Yy OOydYalOIIUXCA MPEJICTABICHUM O HAydYHOW KapTHHE MUpAa,
pacmupsieT 1 060011aeT 3HaHUS O KUBOU TpHpoJie, e€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOU
OpraHM3alliil W OHBOJIOLMH, CO3AaéT YCIOBHS [UIs: TMO3HAHUSA 3aKOHOB >KMBOW TPHUPOJIBI,
dbopmupoBanusi (PyHKIIMOHAEHOM T'PaMOTHOCTH, HaBBIKOB 3J0POBOTO M 0Oe30macHOTO oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpioe 3HaueHuMe OHONOTHS UMEET TaKXkKe JUId PEIICHHs BOCIHTATENbHBIX U
Pa3BHUBAIOIINX 337124 CPETHETO O0IIero 00pa3oBaHus, CoMaIN3aluu o0yJaromuxcs. M3yuenue



ouosorun obecrnieunBaer yCIIOBUS JUISL (dopmupoBaHus MHTEJUIEKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYPHI, CHOCOOCTBYET
MHTETpalui OUOJIOTHYECKUX 3HAHUN C TMPEICTABICHUSAMH W3 JPYrHX y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U reorpadun. HazBaHHbIE MOJOXKEHUS O TPeAHA3HAYCHUN y4eOHOTO
npenMera «buosjorus» cocTaBWIM OCHOBY Ul ONpENENEHUsS I[OAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHNUS, IPEICTABICHHOIO B IIPOTpaMMe 10 OUOJIOTHH.

OT10op coneprxkanust yaeOHOTO npenmera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3ULUI KyJIBTYpOCOOOPAa3HOIO MOJX0/a, B COOTBETCTBUM C KOTOPBIM OOYYaOLIUECS JOJIKHBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUMMBIC JUI (POPMHUPOBAHUS OOILICH KyIbTYpHI, ONPEIEIISIONINe
a/IcKBaTHOE IIOBEJICHUE YEJIOBEKa B OKpY)KaIOLIEH NPUPOJHONW cpefe, BOCTPEOOBAHHBIE B
MOBCETHEBHON JKU3HU U MPAKTHYECKOU AesTenbHOCTH. Oco00e MECTO B ITOM CHCTEME 3HAHHI
3aHMMAIOT DJIEMEHTBl COJAEpKaHMs, KOTOpbIE CIIy)KaT OCHOBOW s (hOpMHUPOBAHMUS
MPEJICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAydyHON KapTHHE MHUpa M II€HHOCTHBIX
OpHEHTALMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3alluK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHHME COJIEp)KaHUSI Y4eOHOTO Marepuaja B MporpaMMe IO OHOJIOTUH
OCYILIECTBJIEHO C Y4ETOM NPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpPraHM3alMd M HBOJIIOIUH. B COOTBETCTBHMM € 3THM B
CTpYKTYype yueOHOro npeaMera «buosorusp» BbIAEIEHBI CIEAYIOIINE COJIepKaTeNbHbIE JTHHUU:
«buonorus xak Hayka. MeTopl HaydHOTO NO3HaHMs», «KieTka kak OHojorudeckasl cuctemMa,
«Opranusm Kak Ouojsorudeckasi cucremay, «Cuctema u MHOrooOpasue OpraHuueckoro Mupay,
«IBOJIIOIUS AKUBOU MPUPOIBD), « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp uzydyenust ydueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJICHHE
0oOy4YaloUUMHUCS 3HAHUAMU O CTPYKTYPHO-(PYHKIIMOHATbHOW OpraHu3alMd >KUBBIX CHUCTEM
Pa3HOTO paHra v NpHoOpeTeHNEe YMEHUN HCIOIb30BaTh ATH 3HAHUS JUIsl TPAaMOTHBIX ACUCTBUN B
OTHOIIEHUH OOBEKTOB KUBOM MIPUPOIbI U PEILICHUS Pa3IMYHbIX )KU3HEHHBIX TPOOIIeM.

JlocTkenne 1enu u3ydeHuss ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHuEM CIIEIYIOUIUX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUW O OHOJOTHYECKHX TEOpUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TMIOTEe3axX, MpaBUiax, CIYXaIllMX OCHOBOH A (OopMUPOBaHUS
MPEACTABICHUN O €CTECTBEHHO-HAyYHOM KapTMHE MHpPa, O METOJAaX HAy4YHOrO IO3HaHUS,
CTPOEHUHM, MHOTOOOpa3sMH U OCOOCHHOCTSIX MUBBIX CHCTEM pPa3HOIO YPOBHSI OpraHU3alllH,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTUY;

¢dbopMupoBaHre y OOYyYaroOmIMXCS IMO3HABATENBHBIX, MHTEIIEKTYaJbHBIX W TBOPYECKHX
CIOCOOHOCTEH B MpoIecce aHAIM3a JaHHBIX O MYTSIX Pa3BUTH B OMOJOTHUM HAayYHBIX B3IJISJIOB,
UJed U MOJAX0/I0B K U3yYEHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJIEHHME Yy oOOydJammuxcs oOmei KyabTypbl, (QYHKIHOHAIBHON TIPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOUIEr0 MHUpA UBOW MPUPOJIBI HA
OCHOBAHUU 3HAHUI U OTIBITA, MTOTYYEHHBIX IPH U3YYCHUH OUOJIOTUH;

¢dopmupoBaHue y oOydaromuxcs YMEHHH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUM B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa, PAa3BUTUM COBPEMEHHBIX MEAUIIMHCKUX
TEXHOJIOTUH U arpoOHMOTEXHOJIOTHIA;

BOCIIMTaHUE YOESKJIEHHOCTH B BO3MOXHOCTH MO3HAHUS YEIOBEKOM HBON IPHUPOJIBL,
HE00X0AMMOCTH OepeXHOTO OTHOLIEHUS K Hell, COOMIOAEHUS STHUECKUX HOPM NPH POBEIECHUH
OMOJIOTUYECKUX UCCIIEOBAHUM;

0CO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM ISl MOBBIIEHHUS YPOBHS 3KOJOIMYECKON
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PECHHS;



MpUMEHEHHE MPUOOPETEHHBIX 3HAHWN W YMEHUH B TMOBCEAHEBHOM >KM3HU ISl OLIEHKU
MOCIIE/ICTBUI CBOCH JEATENHHOCTH IO OTHOHICHUIO K OKPYXKAIOILIEH cpenae, COOCTBEHHOMY
3I0pPOBBIO, 000CHOBAHHE U COOIOIEHNE Mep TTPO(DUTAKTUKY 3200 IeBaHUN.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIIETCA 0053aTeNbHBIM YYEOHBIM IMPEIMETOM, BXOJSALIMM B COCTaB IpEeIMETHOW o0sacTu
«EcTecTBeHHO-Hay4YHbIE IPEIMETHD.

st m3ydeHus 6uonoruy Ha 6a30BOM YpOBHE CpEeIHEro 0oO0Iero oOpa3oBaHUsI OTBOIUTCS
68 yacos: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 yac B Hefelno).



COJEPKAHUE OBYUEHMUA
10 KJIACC

Tema 1. Buosorusi Kak HayKa.

buonorus xak Hayka. CBsizb OMOJIOTMU C OOIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW M mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CHcTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOU MPUPOAbI (HAOIIOEHHE, SKCIIEPUMEHT, OIMCAHUE, U3MEPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

Jdemoncrpanuu:

[Toptpetsr: Y. Hapsun, I'. Mengens, H. K. Konbuos, /[x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble M NpaKTHYeCKHe PA0OThI:

[Ipaktnueckas padota Ne 1. «lcnonbp3oBaHue pazIUYHBIX METOJOB IPU H3YYEHUHU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. J)KuBble CHCTEMBI U UX OPTaHU3AIMSI.

XKusble cucrembl (OMOCHCTEMBI) Kak MNpeAMeT u3ydeHus Ouonoruu. OTIuune KUBBIX
CUCTEM OT HEOPraHUYECKOW MPHUPOIbI.

CpoiictBa OwmocucteM W uX pazHooOpazue. YPOBHM OpraHM3allid OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIM,  TKAHEBBIM,  OPraHU3MEHHbIA,  MOMYJISIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHI ), OMOC(EPHBIH.

JdemoncTpanuu:

Tabmuubl u cxembl: «OCHOBHBIC TPHU3HAKH >KU3HW», «YPOBHH OPraHU3AIMU >KUBOU
MIPUPOABDY.

Ob6opynoBanue: Mmoenb MoJiekyibl JJTHK.

Tema 3. XuMun4eckuii coCTaB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XHUMHUYECKHE  DJIEMEHTBI:  MAaKpO3JIEMEHTHI,
MHKpPO3JI€MEHThI. Bo/ia 1 MUHepabHbIE BEIIECTBA.

@yHKIMK BOJbl M MHUHEPAIbHBIX BEHIECTB B KieTKe. [logaepixkaHue OCMOTHYECKOrO
Oananca.

benku. CocraB u crpoenue 0enkoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. Hesamenunmblie
U 3aMEHHMMbIE AMHHOKHCIOTHL. AMMHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€IKOBOI
MOJIEKYNbl (MIepBUYHAS, BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIMN OEIKOB.

®epMeHThl — Ouonornuyeckue karanusatopbl. CTpoeHue (epMmeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. Orianuus  ¢GEepMEHTOB  OT
HEOPraHMYECKHX KaTan3aToOpOB.

VYraeBoJibl: MOHOCaXapuasl (TIII0K03a, pubo3a 1 1e30KCHpud03a), Aucaxapubl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIHKOTeH, IeTono3a). buomorndyeckue (GyHKIUU
YIJIEBOJIOB.

Jiunuapl:  Tpuraunepuasl, Gochomunuapl, crepoussl. 'mapodunabHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue ¢ynknuu aunuaoB. CpaBHEHUE YIIeBOJOB, OCIKOB M JIMIUIOB Kak
HCTOYHUKOB DHEPIHH.



Hyxneunossle kucnotsl: JIHK n PHK. Hykieotnipl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne m ¢ynkuuun PHK. Bunet PHK. AT®: ctpoenue u
GbyHKIUH.

[Muronorusa — Hayka o kiuerke. KinerouHas teopus — NpuMep B3aUMOJCHUCTBUS HJEH H
(axTOB B HAYYHOM TO3HAHUH. METOIbI N3YYSHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTas HapyxHas
MemOpana, mosexynbl JJHK kak renernueckuii anmapar, cucTeMa CHHTe3a Oelika.

Tumbl KJIETOK: JyKapHOTHYECKass H mpokapuoTuyeckas. (OCOOCHHOCTH CTpPOCHUS
MpOoKapuoTHUECKOM KieTku. Kietounas crenka 6akrepuii. CTpoeHUE YKapUOTHYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, UX (DYHKIUH.
[Inasmatnueckass memOpana, €€ cBoiictBa u ¢yHkuuu. [lurommmasma u €€ oOpraHoujbl.
OnnomeMOpannbie opranouab! kinetku: DIIC, annapat 'osnbmpku, mu3ocomsl. [lonyaBTOHOMHBIE
OpraHoufbl KJIETKH: MHUTOXOHAPUH, MIacTuabl. IIponcxoxiaeHne MUTOXOHJIPUN M IUIACTU.
Buner nnactua. HemeMOpaHHbIe OpraHou bl KIETKH: puOOCOMBI, KJIETOUHBIH EHTP, IEHTPUOIIH,
PECHUUKH, KIyTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynstopHslil neHTp kietku. CTpoeHue siipa: saaepHas o00siouka, KapuoIiazma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIIETKE.

Jdemoncrpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. lllneiaen, P. Bupxos, /Ix. Yorcon, ®.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacrnipeneneHne XHUMHUYECKMX HJIEMEHTOB B HEXKHBOM  MPUPOACH,
«PacrpeneneHne XMMHUYECKUX 3JIEMEHTOB B KUBOU IIPUPOJIEN.

Tabmuupel u cxemsl: «lleproguueckass TaOnMua XUMHYECKMX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocnnTes Oenka», «CtpoeHue Mosekynsl Oenka», «CTpoeHue pepMeHTay,
«Hyxnennossie kuciotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHe 3yKapruOTHYECKOM
KIeTKkn», «CTpOEHHE >KUBOTHOW KIETKW», «CTpOCHHME pacTUTEIBbHOW KiIeTKw», «CTpoeHue
IIPOKapUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIAIHUIbD).

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE Al HPOBEACHUS HAOJIOJCHUH,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpENnapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepUalIbHBIX
KIIETOK.

JlaGopaTopHble H IPaKTH4YeCcKHe padoThI:

JIaGopatopHas pabota Ne 1. «M3ydyeHue KaTaJUTHYECKON aKTUBHOCTH (DEpMEHTOB (Ha
IIpUMepe aMUIIa3bl UM KaTauasbl)».

JlaGopatopHass pabGotra Ne 2. «l3yueHue CTpOEHHS KIETOK pacT€HHUH, XUBOTHBIX U
OakTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. ’Ku3HeesiTeJIbHOCTb KJIETKH.

OOmeHn BemiecTB, WM MeTa0ONM3M. AcCCUMWIAIMS (TJIACTHYECKU OOMEH) U
TUCCUMIIIALUSA (3HEpPreTuYecKhii 0OMeH) — IBe CTOPOHBI €MHOTO Mpoliecca Metabonuzma. Posb
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpPOoGHBINA U rereporpodHbiii. Poss depmeHTOB B 00MeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TemHOBas (a3l (oTocuHTe3a. Peakuum QoTocuHTe3A.
D¢ pexTuBHOCTH (hpoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A JUIS )KU3HU Ha 3emuie. BiusHue ycnoBuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XeMOCHUHTE3UpYyIolue OakTepuu. 3HAUCHHE XEMOCHHTE3a JUIs JKU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B KIeTKe. PacmienieHne — BelIecTB,  BBIACICHHE H
aKKyMYJMPOBAaHHME HEPIUU B KJIETKE. DTalbl dHEpreTuueckoro oomena. I'nukonus. bpoxxenue u
ero Buabl. KucnopogHoe OKHCIEHHE, WIM KIETOYHOe JbixaHue. OKHUCIHUTENbHOE
bochopumpoBanue. DPPEKTUBHOCT IHEPTETUIECCKOTO OOMEHA.

Peakimu wmarpuunoro cuHTe3a. [enermueckas wuHpopmamms u JHK. Peanmuzanus
IreHETUYECKON MH(pOpManuM B KJIETKe. ['eHeTuueckuil KoJx U ero cBoiicTBa. TpaHcKpunuus —
matpuunblii cunte3 PHK. Tpancnsuust — Ouocunte3 6enka. Dramnbl Tpancasiuuu. KogupoBanue
aMUHOKHCIIOT. Posib pubocom B OnocuHTE3€ OerKa.

Heknerounsle Qopmbl xu3HM — BHUpychl. Mcropust otkpeitus BupycoB (. W.
NBanoBckuif). OCOOEHHOCTH CTPOCHHS U KU3HEHHOTO IUKJIA BUPYcoB. baktepuodaru. bonesnun
pacTeHMi, )KMBOTHBIX U YeJIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc nMMmyHoiepuuTa yeioBeka

(BUY) - Bo3oymutenr CIIMJla. OOpaTHasi TpaHCKpHUIILIMS, peBepTa3a W HWHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUM.
Jdemoncrpanuu:

[optpetsi: H. K. Konbuos, /1. U. IBanosckuit, K. A. Tumupszes.

Tabmuer w cxembl: «Tunmbsl  mutanumsy, «Metabommzm»,  «MHUTOXOHIAPHUY,
«DHepreTuuecknii oOMeny», «Xioporacty, «Dotocuntes», «Crpoenue JTHK», «Ctpoenue u
¢byHKIMOHMpoBaHWe  reHay, «CuHre3 Oenka», «l'eHernyeckuit kom»,  «Bupyce,
«bakrepnodarn», «Crtpoenne u ku3HeHHbIM 1wkn Bupyca CIIWa, Oaxrepuodaray,
«Penmukanus JTHK».

O6opynoBanue: moaenu-amminkanuu «Yasoenue JJHK wu Tpanckpumnims», «buocuHtes
oenkay, «CTpoeHHE KIETKN», Moaenb CTpykTypsl JJTHK.

Tema 5. Pa3MHOKeHMe U MHAUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounsrii 1mmkn, Wiu KU3HEHHBIM WK KieTku. MHTepdaza m muto3. Ilpomecchr,
npoTekaromue B uHTEepdaze. Perumkanusa — peakmuss marpudynoro cunre3a JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH Ha0Op — KapuOTHM. JIUTIOMIHBIA M TallJIOWJIHBIH XPOMOCOMHBIC
Habopel. XpomaTtuel. LuTonorndyeckre OCHOBBI Pa3MHOXKEHUSI U UHIUBUAYAIBHOTO PAa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Craaum muto3a. lIpomecchl, mpoucxopsumue Ha pa3HbIX
CTaAMSIX MUTO3a. BHOJIOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KISTKH — aronTo3.

@opMBl  pa3MHOXKEHHSI OpPraHM3MOB: Oecrosioe U TMojoBoe. Buasl  Oecnosioro
Pa3MHOXKEHHsI: JeJICHHe HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKYCCTBEHHOE KIOHUPOBAHHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKIIUH.

[TonoBoe pa3MHOKEHUE, €r0 OTIINYHS OT 6eCHoJI0ro.

Meito3. Cragun meiiosa. Ilponeccsl, mpoucxomsamue Ha cragusx Menosa. IloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.

I'amerorenes — mporiiecc 0Opa3oBaHUs MOJOBBIX KIETOK y *KUBOTHBIX. [1070BEIE jKeTe3bl:
CEMEHHHUKU M sSUYHUKH. OOpa3oBaHHME W PAa3BUTUE MOJOBBIX KJIETOK — raMeT (CrepMaTo30uf,
AWLEKIeTKa) — chepMaToreHe3 M oBoreHe3. (OCOOCHHOCTH CTPOEHHUS SHIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). DMOpHOHaNbHOE pa3BuTHe (dMOpHOTEHE3).
Oranbkl SMOPUOHALHOTO PAa3BUTHS Y TMO3BOHOYHBIX JKHBOTHBIX: APOOJIEHHE, TacTPYIISIIHS,



opranorenes. IloctamOpuonanpHOe pa3BuTHE. THITBI TOCTAIMOPUOHAIBHOTO Pa3BUTHSL: MPSAMOE,
HenpsMoe (JIMYMHOYHOE). BimsiHue cpensl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 BETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH, CTAUU
pa3BUTHSL.

JdemoncTpanuu:

Tabmuuer u cxembl: «@OpMBI pa3MHOXKEHHS OPTaHU3MOBY, «/[BOITHOE OIUIOIOTBOpEHHUE Y
LIBETKOBBIX pacTeHuil», «BereraTuBHOE€ pa3MHOXKEHHME pacTeHHN», «/leneHue KieTku
Oaktepuit», «CTpOCHHE IOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIIETOUHBIN ITUKI,
«Perumkanusa JTHK», «Muto3», «Meios», «IIpsmoe u HenpsMmoe pasButue», «l'amerorenes y
MJIEKOTIUTAIOIINX U YesloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHMKPOCKON, MHKpompenapaTbl «CrepMaTo30M]ibl MIIEKOIHMTAIOLIETOY,
«lifuexnerka Miekonurawoomero», «KapuokuHes B KiIeTKax KOpELIKa JIyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble M NpaKTHYeCKHe Pa0OThI:

JlabopaTtopnast pabota Ne 3. «HabGmronenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax.

JlaGopatopnast pabora No 4. «/3ydeHwe CTPOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxp.

Tema 6. HacsienicTBEHHOCTD M H3MEHYMBOCTh OPraHU3MOB.

IIpenmer u 3amaum reHetuku. Hctopust pa3BUTHS TE€HETUKU. Poib UUTONOTMH U
SMOpHOJIOTUH B CTAHOBJICHUH I'eHeTUKU. Bkian poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHeTUKH (THOpPHA0JIOTHYECKUl, IUTOTEHETHYECKU, MOJIEKYISIpPHO-
reHeTuyeckuit). OCHOBHbIE T€HETHUECKUE MOHATHUS. [ eHeThuYecKkas CUMBOJIMKA, HCTIONIb3yeMasi B
CXeMaXx CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHUsA  NPU3HAKOB, YycTaHOBieHHble [.  Mengenem.
MonorubpuaHOe CKpeIuBaHue. 3aK0H eTMHO-00pa3ust THOPUAOB MiepBOro mokoJieHus. [IpaBuino
JOMUHUPOBaHUA. 3aKOH paculeluieHusl npu3HakoB. [‘munore3a uwucrorsl ramer. llosHoe u
HEIOJHOE JOMUHUPOBAHUE.

JluruOpugHoe  cKpemuBaHHE. 3aKOH HE3aBUCHMOTO  HACIEIOBAHUS  IPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPUAHOTO CKpEIIMBaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonb30BaHne aHAIM3UPYIOLIETO CKPEIIMBAHUS [T ONPEIEICHHs TEHOTUIIA OCOOH.

CuerienHoe HacnefoBaHue mnpu3HakoB. Pabora T. Moprana mno cuemnjieHHOMY
Hacje10BaHUIo reHoB. HapyllieHre clienieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPHSI HACTAEACTBEHHOCTH. [ eHeTnuecKue KapThl.

I'enetuka nona. XpoMOCOMHOE OMpeeieHue 1ojaa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
l'omoramerHble U rereporameTHble OpraHu3Mbl. HacienoBaHue NpPH3HAKOB, CIEIUIEHHBIX C
TIOJIOM.

N3meHunBoCTh. Bubl H3MEHUMBOCTH: HEHACIEACTBEHHAs U HAcJIeACTBEHHas. Ponb cpenbl
B HEHACJEICTBEHHON M3MEHYMBOCTH. XapaKTepUCTHKa MOAU(DUKAMOHHON H3MEHYMBOCTH.
Bapuaunonssiii psan u BapualnmonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHble U
KayeCTBEHHbIE MIPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(BHUKAIIMOHHON N3MEHYNBOCTH.

HacnenctBeHHast, WM TeHOTUIIUYECKAsi, U3MEHUYMBOCTh. KOMOMHATHBHAsS M3MEHYMBOCTD.
Meiio3 M T1OJIOBOM mpollecC — OCHOBAa KOMOMHAaTMBHOW W3MEHYMBOCTH. MyTalnMoHHas
u3MeHYuBOCTh. Kitaccudukanus MyTauuid: reHHble, XpOMOCOMHbBIE, T€HOMHbIe. YacTtoTra M



MPUYMHBI MyTalii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEIACTBCHHON
n3MenurBocty H. M. BaBunosa.

BuesinepHast HacneCTBEHHOCTb U U3BMEHYUBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBexka. OCHOBHbIE METOJAbl T'€HETHUKH YEJIOBEKA:
TCHCAJIOTUYCCKUH,  OJM3HEIOBBIN, IUTOTCHETHYSCKUH, OMOXUMHUYECKUH, MOJICKYISIPHO-
reHetudeckuid. CoBpeMEHHOE OIpeAe/ieHHe TEeHOTUIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
TCHOTUITUPOBaHUEe, B ToM 4uciie ¢ momompbio I[T1[P-ananm3a. HacnmenacTBeHHble 3a00eBaHUS
YeJioBeKa: TEeHHbIe O00Je3HH, OOJIe3HM C  HACIEACTBEHHOW MPEIpacroyiOKEHHOCTHIO,
XpoMocoMHBIe OosiesHu. ComaTHdeckue U TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[Ipunuumer 310poBoro 06pasa *KU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICYCHHUS TCHETUYECKUX
Oosie3Heil. MenuKo-reHeTHYeCKOe KOHCYAbTUPOBAaHWE. 3HAUYEHHE MEIUIIMHCKOW TEeHETUKH B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUM YeJIOBEKa.

Jdemoncrpanuu:

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

Tabmuibl u cxembl: «MOHOTHOPUIHOE CKPENIMBAHUE W €T0 IUTOTCHETUYECKass OCHOBAY,
«3aKOH pacCHICIUICHUsT W €ro IIMTOTEHETHYeCKass OCHOBa», <«3aKOH YHCTOTHI TaMery,
«lurnbpunnoe ckpemmBanuey, «lluTosorndeckue OCHOBBI JAUTHOPUIHOTO CKPEUTUBAHUSY,
«Meiios», «B3auMoaeincTBre amieNbHbIX T€HOBY», «['eHeTnYecKkne KapThl paCTeHUH, KUBOTHBIX
1 dYeyoBekay, «['eHeTtnka moia», «3aKOHOMEPHOCTH HACJEJIOBAaHMS, CIETUICHHOTO C TIOJIOMY,
«KapuoTunsl dYemoBeKa W OKUBOTHBIX», «Buasl wusMenunBoctn», «MoaudukanoHHas
M3MEHUMBOCTbY, «HacnenoBanue pesyc-gpakropa», «l'eHeTuka rpynn KpoBuy», «MyTalmoHHAS
WU3MEHYUBOCTHY.

O6opynoBanue: Mozenu-anmiukauuu «MoHoruOpuaHoe ckpeuuBanuey, «Hemomnnoe
JOMHHUpOBaHHE», «Jlurubpuanoe ckpemuBanue», «llepekpécT XpoMOCOM», MHUKPOCKON U
MHUKporpenapat «Jlpo3oduna» (Hopma, Mmytaruu GopMbI KPBUIBEB M OKPACKH Teja), repoapuid
«I"opox MoCeBHOI.

JlaGopaTopHble U NPaAKTH4YeCKHEe PadOThI:

Jlaboparopnas padota Ne 5. «M3ydueHue pe3yabTaTOB MOHOTUOPUTHOTO U AUTUOPUTHOTO
CKpEeIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpEnapaTax».

JlabopaTtopHnas padota Ne 6. «3ydyenne MmoaupuKanMOHHON N3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

Jlabopatopnass pabora Ne 7. «AnHanmu3z wyTaumii y Jpo3oduiibl  Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabota Ne 2. «CoctaBieHne U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesexuusi oprann3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U Opolecc. 3apoKICHUE CeNeKUUU U noMecTtukanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS U MHOrooOpaszusi KyJIbTYpHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOBI CEeNeKIMU. MaccoBbIii U MHIUBUIYATbHBIA OTOOPHI B CEIEKIIUU
pacTeHuii u KUBOTHBIX. OleHKa dKCTephepa. BIM3KopoACTBEHHOE CKpEeIIUBAaHIE — UHOPUIMHT.
Uucras nuuus. CkpemiyBaHUE YHMCTBIX JUHHHA. [eTepo3uc, wnu ruOpuaHas cuia.
HeponctBenHoe ckpemuBanue — ayrOpuauHr. OtganéHHas TtHOpuAM3anus U €€ YCIeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4yeHUE MOJUIUIONIOB. JIOCTHXKEHHUS CENeKLIHMH PacTeHHH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorus kKak oTpacib IMPOU3BOJACTBA. ['e€HHAas WH)KEHepHUs. OTambl CO3/aHus
pexomOunantHort JIHK wm TpaHcreHHeix opranu3moB. Kierounas umkeHepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHHil. KiIIOHMpOBaHUE BBICOKOIPOIYKTUBHBIX
CEeNTbCKOXO3SHUCTBEHHBIX OPraHU3MOB. JKOJOTHYECKHE W JThdyeckue mpodimemsl. I'MO —
TEHETUYECKU MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTparuu:

[Toprpetsr: H. Y. BaBunos, . B. Muuypus, I'. /I. Kapneuenko, M. @. MIBaHOB.

Tabmuier U cxembl: Kapra «L[eHTpBI TPOMCXOXKICHHUS W MHOTOOOpa3usi KyIbTYPHBIX
pactenuit», «llopoapl mOManTHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHui», «OTmaanéHHas
rubpuam3arusy, «Paboter akagemumka M. @. HWeanoBay, «[lommmmonmusy, «OOBEKTHI
ouorexHonorun», «Kierounele KylbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJSDKH IJI0OJI0OB U KOPHEIUIOJAOB AMKUX (OPM M KyJIbTYpHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble M NpaKTHYeCKHe Pa0OThI:

Okckypeusi «OCHOBHBIE METOJBI U JOCTHMIKEHHUS CEJICKIIMM PAaCTeHWU W JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOMCIBITATENbHBIH y4acTOK, B TEIIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoJnonMOHHAS OMOJIOTHS.

[Ipennochlik BO3HUKHOBEHHSI SBOJIIOIMOHHOW TEOPUU. ODBOJIIOIMOHHAA TEOpUsA U €&
MeCTO B OMoJIoTHH. BiusiHIE 3BOJIIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CeugeTenbcTBa HBOMIONUU. IlaleOHTONOrHYECKHE: IIOCIIENOBATEILHOCTh IOSBJICHHUS
BHJIOB B MAJICOHTOJIOTHUECKOM JIETOTIMCH, TepexoHbie ¢hopmbl. broreorpadudeckue: cxoacTBo
U paznuuue GayH U (pIop MaTepuKoB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJACTBA W Pa3IMuus AMOPHOHOB Pa3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHBIC, pPYJAUMEHTapHBIC OpPraHbI,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHUYECKUE: CXOJICTBO MEXaHU3MOB HACJICJICTBEHHOCTH |
OCHOBHBIX META00JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHass Teopust Y. JlapBuna. [Ipeanochuiki BO3HMKHOBEHHUS JIapBUHH3MA.
JIBuKyIire CHJIBI  SBOJIIONMHM  BUAOB 10 JlapBuHy (M30BITOUHOE pPa3MHOXKEHHE MPH
OTPAaHUUYEHHOCTU PECYpPCOB, HEONpeneNnéHHas H3MEHYMBOCTh, OOpb0a 3a CyIIEeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrtetndeckas Teopus BoroIud (CTD) u € OCHOBHBIC IMOJIOKECHHUS.

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 9BOJTIOLUH.

JBuxymue cuibl ((hakTopbl) ABOJIIOLMK BUAOB B Ipupoje. MyTallMOHHBIA Mpolece U
KOMOMHATHBHAs M3MEHUMBOCTh. [lomymsiiioHHBIE BOMHBI M Jpeid reHoB. M3omsmus u
MUTpAIHSL.

EctectBennsiit otO0op — HampaBnstomuil ¢akrtop 3Boroiu. DOpMBI €CTECTBEHHOTO
otOopa.

[Ipucnoco6aeHHOCTh OPTaHU3MOB KaK pe3ylbTaT 3BoJtonud. [IpumMepsl mpucnocobieHuit
y OpranuzMoB. ApoMop(h03bl U UINO-aIaNTAIUH.

Bun u BupooOpazoBanme. Kputepuu Buma. OcHOBHBIE (OPMBI BHA000pa30BaHMUS:
reorpaduueckoe, SKOJIOTHIECKOE.



MaxposBosmtorusi. DopMbI 3BOTIONUK: (QHIIETUYECKAs, UBEPreHTHAs,, KOHBEPTeHTHAS,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[Ipoucxoxenue OT  HECIEeUUaTU3UPOBAHHBIX IIPEJIKOB. ITporpeccupyromas
cricnyajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoncTpanuu:

[optperst: K. Jlunneit, K. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, 3.
I'exkensb, @. Mromep, A. H. CeBepiios.

Tabmuier w cxembl: «Pa3BUTHE OpraHWMYECKOro Mupa Ha 3emiiey», «3apoJbIu
II0O3BOHOYHBIX JKUBOTHBIX», «ApxeonTtepukc», «Dopmbl OOpbOBl 3a CYIIECTBOBAHUEY,
«EctectBeHHbii  0TOOpPY», «MHOTOOOpa3ue COpPTOB pacreHuit», «MHoroobpasue mOpos
KUBOTHBIX», «JTomymnsiium, «MyTtanuonHas U3MEHYUBOCTHY, «ApomMop(O3bD»,
«Mmmoananrtanun», «OO0mas aereHepanus», «JBmwkymue cuiibl 3Bosonuny, «Kapra-cxema
Mapupyra myremectBus Y. JlapBuna», «boprba 3a cymecrBoBanue», «IIpucnocoOieHHOCTh
opranu3MoBy, «I eorpaduueckoe BUA000pa3zoBaHue», « IKOJOTHUECKOE BHI000pa30BaHHUEY.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU THTIAMU OKPACKH, HA0OP TUIOJIOB U
ceMsiH, KoJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOIelb «OCHOBHBIC
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHas MoJienb «CTpOeHHE TOJIOBHOTO MO3ra TO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, KoJuiekius «@DOpMBI COXPAaHHOCTH HMCKOTIAEMBIX
KUBOTHBIX M pacTEHU», MOJeNb anmukanus «llepexpéct XxpoMocom», BIaXHBIE TpemapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTue mArymku», Mukpomnpenapat «J/[pozoduna» (HOpMa,
MyTaruu (OpPMBbI KPEUTHEB U OKPACKH TEA).

JlaGopaTopHble U NPaAKTH4YeCKHEe PadOThI:

JlabopaTtopnas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(OIOTHIECKOMY KPUTEPHIOY.

JlaGopatopnass pabdota Ne 2. «Onucanue TmNPUCITOCOOJEHHOCTH OpraHu3Ma ©  e€
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE )KM3HU Ha 3eM.le.

JloHayuHble TIPEICTABJICHUS O 3apOXKIACHUM XKU3HH. HayuHble rumoTe3pl BOSHUKHOBEHHS
KU3HU Ha 3emsie: a0MoreHe3 W MaHcrepMus. XUMUYEcKas SBOJIOLUS. AOHOTEeHHBIH CHUHTE3
OpraHMYECKUX  BEIIECTB U3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  IOATBEPKIACHUE
XUMUYECKOHN 3BoJitoni. HavanpHbie dTanbl Ononoruyeckoi 3Bomonuu. ['mnoresa PHK-mupa.
dopmupoBaHue MEMOpPAaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKIETKHU. IlepBbie KIeTKH U HX
sBoIONHS. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButne xm3Hu Ha 3emsie mo odSpam U nepuojam. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [lameo3olickas 3pa W €€ Mepuoabl: KEMOPUUCKUH, OPIOBHKCKHM,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, IEPMCKUM.

Mes3o3oiickas 3pa u €€ Iepruoabl: TPUACOBBIH, FOPCKUI, METOBOM.

Kaiino3zoiickas spa u e€ nepuopl: NaleoreHOBbINA, HEOT€HOBBII, aHTPOIIOT€HOBBIH.

XapakTepucTUKa KiIuMaTa M TeoJIOTMYECKUX MpoiieccoB. OCHOBHBIE 3Tallbl 3BOJIOIUU
PaCTUTENBFHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHHl W KHUBOTHBIX. [losiBienwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YeCKOro MHUpa Kak OTpaxkeHue 3BOIOLUMU. OCHOBHBIE CUCTEMATHYECKHE
TPYIIbl OPraHU3MOB.

OBOJIIOIMSL  YENIOBEKAa. AHTPONOJIOTMs Kak Hayka. Pa3Buthe mnpeacTaBieHUN O
MPOUCXOKACHUM YesoBeKa. MeTo bl u3yueHus anTponoreHe3a. CxoJACTBa U pa3anyuus YeJIOBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHUE YETOBEKa.



JBwxyme cuisl  (pakTopsl) aHTpororeHe3a. HaciencTBeHHas HM3MEHYHMBOCTh U
ecTecTBeHHbII 0TO0p. OOmecTBeHHBII 00pa3 *KU3HU, U3TOTOBICHHE OPYIHH TPYyJa, MBIIUICHHUE,
peub.

OcCHOBHBIE CTaJUMU M BETBHU HBOJIIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YUelloBeK yMesbli,
Yenosexk mnpsmoxopsamuii, YenoBek HeaHaepranbckui, YenoBek pasymubld. Haxonkm
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBaHHMSA, 00JACTh PAaCHpPOCTPaHEHHUs, 0OBEM TOJI0BHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIUME pachl: €BpoNeOHHAs (€Bpasuiickas), HErpo-
aBcTpajionHas  (PKBaTOpUalbHAsl), MOHIOJoWJHAas  (a3uMaTcKo-aMepuKaHCKas).  YepTbl
MPUCIIOCOOJICHHOCTH TMPEJCTABUTENICH YEJIOBEYECKHX pac K YCIOBHSM CYIIECTBOBAHHSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

Jdemoncrpanuu:

[Moptpetsr: @. Penu, JI. Tlactep, A. Y. Onapun, C. Mumnep, . IOpu, Y. [lapBus.

Tabmuupl u cxembl: «Bo3uukHoBeHue CoHEYHON cuCTeMbl», «Pa3BUTHE OpraHmuecKoro
mupa», «PacturenbHass kinetka», <« KuBoTHas knerka», «lIpokapuoTuueckas KieTkay,
«CoBpeMeHHasi CucTeMa OpPraHuYeckoro mMupa», «CpaBHEHHE aHATOMUYECKHX YEepT CTPOEHUs
YelloBeKa M 4YeJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX HaXO0JOK
MPEKOB COBPEMEHHOIO 4YeloBeKa», «J/[peBHeitmue moam», «JlpeBHue momm», «llepBbie
COBPEMEHHBIE JIIOJN», «YemoBeuecknue pach».

O6GopynoBanue: wmymsku — «[Ipoucxoxaenne dYenoBeka» (OFOCTBI  aBCTPAJIOMHUTEKA,
MUTEKaHTPOIla, HeaHJepTaiblla, KPOMAHbOHIA), CIENKU WM H300paKeHHUs] KaMEHHBIX Opyauit
MEePBOOBITHOTO YeJIOBEKa (KaMHHU-YOMIEPHI, pyOmia, ckpebia), TeOXpOHOJOTHYecKas TalIuIa,
KoJuteKusi «@opMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble U NPaKTH4YeCKHe PadOThI:

[IpakTrueckas padota Ne 1. «M3yueHne MCKOMaeMbIX OCTaTKOB PACTEHUN W )KMBOTHBIX B
KOJUIEKIUSIX.

DKCKypcHsi «DBOJIIOIUS OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WM
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranu3Mbl U OKpY:Kalomasi cpeaa.

DKkojorusg Kak HayKa. 3aauyd M pa3fenbl  dKOJIOTUH. MeToAbl  3KOJIOTMYECKHX
UCCIIeIOBaHUI. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeI0BeKa.

Cpenpl  oOuTaHus ~ OpPraHU3MOB:  BOJHAsA,  Ha3eMHO-BO3YIIHAS, MOYBEHHAs,
BHYTPHOPraHNU3MEHHASI.

Dkonoruueckue (akropsl. Knaccudukaims skomorudeckux (akTopoB: aOHMOTHYECKHE,
OMOTHUYEeCKHE U aHTpororeHHsIe. JlelicTBre sK0Iorndecknx (PakKTOpOB Ha OPTraHU3MBI.

AbGuotnueckue  ¢GakTOpbl:  CBET, TeMIlepaTypa,  BIAKHOCTb.  DOTOMEPHOAM3M.
[IpucnocobaeHuss OpraHu3MOB K IEHCTBUIO0 aOMOTHYECKUX (PakTOopoB. brojorndeckue puTMel.

buotnueckne  ¢dakropel. Buapl OMOTHUYECKHMX  B3aMMOJCHCTBUI:  KOHKYpEHIHS,
XHUIHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, koomeparws, MyTyaan3M, KOMMEHCAIH3M
(KBapTHpaHCTBO, HAXJIEOHUYECTBO). AMEHCANIM3M, HEUTpalu3M. 3HadeHHe OHOTHYECKHX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasauud. OCHOBHBIE MOKa3aTeau MOMYJSLUN:
YUCJIEHHOCTb, IIJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauud. JluHamuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.

Jdemoncrpanuun:

[Moptpetsr: A. I'ymGonsar, K. @. Pynwe, 3. ['ekkens.



Tabmuuer u cxembl: kapta «IIpupoansie 30Hb1 3eman», «Cpeasl 0OUTaHUS OPraHU3MOBY,
«@ortonepuou3my», «llomynsimumy, «3aKOHOMEPHOCTH  pOCTa YUCICHHOCTH  IMOIMYJISIHU
uHpy30pun-Typenbkny», «lIuiessie nenmy.

JlaGopaTopHble M NpaKTHYecKUe padoThI:

Jlaboparopuas padota Ne 3. «Mopdonorudeckne 0COOCHHOCTH PACTCHUN U3 PA3HBIX MECT
OOHTaHHY.

JlaboparopHas padoTa Ne 4. «BiausiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB KOJIEyCay.

[Ipaktuyeckas padora Ne 2. «[ToacuéT MIOTHOCTH MOMYIISAUI Pa3HBIX BUJIOB PACTCHUI.

Tema 4. Coo01ecTBa ¥ IKOJI0rMYECKHE CHCTEMBI.

CoobmectBo  opraHuzmMoB  —  OwoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBasd,
MIPOCTPaHCTBEHHAs, Tpodudeckas (rnumiesas). Bunpi-nomuHanTsl. CBA31M B OMOLIEHO3E.

Okonorudeckre cucrembl (3xocucteMbl). [loHsTHE 00 sKOCHMCTEME M OHOreOLEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI OKOCHCTEMBI: TPOIYIEHTHI, KOHCYMEHTBI, pEIYIECHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEpruum B 3kocucreMe. Tpoduueckue (TMILEBbIE) YPOBHU
skocucTeMbl. [lumieBsle menmu W ceTH. OCHOBHBIE TOKa3aTelW dSKOCHCTEMBI: Omomacca,
MPOAYKIHSI. DKOJOTHUECKHE MUPaMUIBI: TMPOMYKIIMH, YHUCICHHOCTH, Omomacchl. CBoOWCTBa
HKOCHUCTEM: YCTOMUMNBOCTD, CAMOPETYIIsIIus, pazsutrue. CyKieccusl.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. ODKOCHCTEMAa XBOWHOTO WIIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE IKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBL. brosorndeckoe u
XO3S1CTBEHHOE 3HAUEHHE arpOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak (pakTop ycToHdmBOCTH 3KocHcTeM. CoxpaHeHHE OHOIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o Omocdepe. I'paHuiibl, coctaB u CTpyKTypa OHOCHEPHI.
Kupoe BemectBo u ero (ynkumu. OcobeHHOCTH OMochepsl Kak Triao0aabHON AKOCHUCTEMBI.
JlunaMuueckoe paBHOBeCHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE IHKIBI DJIEMEHTOB (yrjepoja, a3oTa).
3oHanbHOCTH OHoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emau. AHTpOIIOTeHHBIC H3MEHEHUs B Onocdepe. I'modanbHbIe
HKOJIOTHUYECKUE TPOOIIEMBI.

CocymiecTBoBanue IpUpoibl U YenoBeuecTBa. CoxpaHeHue OMopazHooOpa3usi Kak OCHOBA
ycroiunBocTu Ouocdeprl. OCHOBA palMOHATBLHOTO YIPABICHHUS MPUPOJHBIMH PECYpPCaMU U UX
ucnoJib3oBanue. J{oCTikeHus OUOIOTHH U OXpaHa MPUPOIBI.

JdemMoHncTpanum:

[Hoptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuistr u cxemsl: «[lumiessie nenn», «buoreHo3: coctaB u cTpykTypay, «IIpupoaHsie
coobuiectBa», «llenn nuTaHuA», «OKojJoruueckas nupamuaay, «buocdepa u uenosex»,
«JKOocUCTeMa IIUPOKOJUCTBEHHOTO Jieca», «DKocucTemMa XBOiHOro jeca», «buouneHos
BofoéMa», «ArponeHo3», «l[IpuMepHbIe aHTPONOreHHbIE BO3ACUCTBUS Ha MPHUPOIY»,
«BaxHeilime MCTOYHMKM 3arps3HEHHs BO3AyXa M T'PYHTOBBIX BOJ», «llouBa — BakHeimias
cocrasisonas ouocheps», «PakTopsl aerpaganuu nousy, «Ilapaukosiit d3pdexT», «DakTopbl
palmoaKTUBHOTO 3arpsizHeHHs Ouocepsl», «O6mas cTpykrypa 6uocheps», «Pacnpoctpanenue
KHU3HU B Omocdepe», «O30HOBBIN 3kpaH Ouocheps», «Kpyrosopor yriepona B 6uocheper,
«KpyroBopoT a3orta B IpUpOIE».

ObopynoBanue: MO J1eJTb-aNTIMKaLUsS «Tunuynele OMOLIEHO3bI», repOapwuii
«PacturenpHble  cooOuiecTBa»,  KoJulekuun — «buoneHo3»,  «Bpemutenn — BakHEHIIHX



CEeNIbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUIGKIIMM PACTCHUH U  KUBOTHBIX,
IIPUHAUIeKAIME K PA3HBIM DKOJIOIMYECKUM I'pyIIaM oaHOro Buaa, Kpacnas kaura Poccuiickoit
®enepanyn, n300pakeHUs OXPaHIEMbIX BUI0OB PACTEHUH U KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'MN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBIuBawOTCA TpPeOOBAHMUS K pe3ylbTaTaM OCBOCHMS
00yJaromuMUCs MPOrpaMM CpPEeIHEro 0O0IIero 00pa3oBaHU: JTMYHOCTHBIM, METAPEIMETHBIM H
MMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JNMYHOCTHBIX PpE3yJbTAaTOB OCBOCHHUS MpeaMera «bHOJOTHS» BbIACICHBI
CIIEIYIONMIAE  COCTABIISIIONIAG. OCO3HAHWE OOYYAIOIIMMHCS  POCCHHCKOW  T'PaKIaHCKOM
UJICHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BHTHIO, CaMOCTOSTEIBHOCTH W CaMOOIIPE/ICICHHIO,
HaJIM4YuE MOTHUBAIIUN K 06y‘~I€HI/IIO 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOC PAa3BUTHC BHYTPCHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAULIMHA Pa3BUTHS
OMOJIOTMYECKOTO 3HAHWs, TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B
cBOEi JCATCIIBHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMM, MMpUCymunuMu CUCTEMC
OMOJIOTHUECKOTO 00pa30BaHUs, HAIWYUE HSKOJOTHMYECKOTO TMPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pPE3YIbTAaTbl OCBOCHHUA NPEAMETA «bnonorusa» JOCTUTAKOTCA B C€AUHCTBC
y‘-Ie6HOI\/II U BOCIIUTATEIILHOU ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKHUMU U AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMU, IMPUHATBIMU B
oOmiecTBe MpaBWJIaMU W HOPMaMHU TOBEACHHUS M CIIOCOOCTBYIOT IpolleccaM CaMONO3HaHUS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTH, PAa3BUTHUS BHYTPEHHEH MO3WUIUU JMYHOCTH, MAaTPHUOTU3MA,
YBaXEHHSI K 3aKOHY M MPABONOPSAIKY, YEOBEKY TpyJa U CTaplieMy IMOKOJEHHIO, B3aUMHOIO
yBaKeHHs, OEpEeKHOr0  OTHOIIEHHMS K  KyJbTYpHOMY  HacleIui0o U TpaJulusM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJIe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS yueOHOTO mpeameTa «bruosorus A0KHBI OTpaXaTh
TOTOBHOCTh M CHOCOOHOCTH OOY4aIOUIUXCs PYKOBOACTBOBATHCA CPOPMHUPOBAHHONW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHUEHTAlMi, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOUIMX TPAJAULUOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOLIEeCTBa,
paciyupeHne >KU3HEHHOTO OIbITa M OIbITa JEATEIBHOCTH B IMPOLECCe pealn3alil OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN J€ATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOro BOCIIMTAHMA:

chOpPMUPOBAHHOCTh  TPAKIAHCKON MO3WUIUU  OOydYaroIllerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLHHMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHHWE 3aKOHA H
MIPaBOMOPS KA,

TOTOBHOCTh K COBMECTHOW TBOPYECKOW AEATEIHLHOCTU MPU CO3/IaHUU YU€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3HUIIMIO [0 OTHOIICHHIO K SBJICHHIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME yUYUThIBaTh B  CBOMX JEMCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJIEH ¢ pa3HbIMH yOEXKIEHUSIMHU, KYIbTYPHBIMH IIEHHOCTSIMH U COLMATbHBIM
TIOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHUS YYCOHBIX,
[I0O3HABATEJIbHBIX M HCCIIEJOBATEIbCKUX 331a4, YBaKUTEIbHOTO OTHOIIEHHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,

TFOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMSA:

c(OPMHUPOBAHHOCTH POCCUICKOM IPaKIaHCKOW HIICHTUYHOCTH, TATPUOTU3MA, YBOKCHUS K
CBOEMY HApoJy, YyBCTBa OTBETCTBEHHOCTHM Iepes; PonauHON, ropmocty 3a CBOM Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HAclIeAUI0 U IaMATHUKAM IPUPOJIBL,
nocTuxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHWCKMX YYEHBIX B CTAHOBJIIEHME U pa3BUTHE
OMOJIOTHH, TOHUMaHUs 3HaU€HUs OMOJIOTHHU B MTO3HAHUM 3aKOHOB MPUPObI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoe:xx1I€EHHOCTh, TOTOBHOCTD K CIY)KEHHIO U 3auure OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEMN POCCUICKOTO HapoJa;

c(OpMHUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 U MPUHHUMATh OCO3HAHHBIE PELIECHUs, OPUEHTUPYSIChH
Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJ[a B IOCTPOEHHUE YCTONUMBOTO OyIyILEro;

OTBETCTBECHHOE OTHOIICHHE K CBOMM DPOIMUTEISAM, CO3NAHHIO CEMbU Ha OCHOBE
OCO3HAHHOTO IPHUHATHS LICHHOCTEH CEMEMHON XU3HU B COOTBETCTBMM C TPAaJULMAMH HApOAOB
Poccun;

4) 3CTeTHYECKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIOUYasl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIECTBEHHBIX OTHOIIECHUH;

[IOHMMAaHKUE SMOLIMOHAILHOTO BO3/IEHCTBUS )KUBOU IIPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHUE IPOSBIATH
KayecTBa TBOPYECKOU JIMYHOCTH;

5) ¢wu3nyeckoro BocnuTaHHs, (OPMHPOBAHUS  KYJBTYPbI  3I0POBbS W
3MOLMOHAJIBHOIO 0J1aronoNyYus:

MOHMMaHHUE U pealu3alus 3J0poBOro u 6e30macHoro oopasa )KM3HM (3J0pOBOE MUTAHUE,
COOJIIO/ICHHE TUTMEHUYECKUX MPaBWI U HOPM, cOAJaHCHPOBAHHBIA PEKUM 3aHATUH U OTIbIXA,
peryasipHas (U3MYECKas AaKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/]0POBBIO;

[IOHMMAaHUE LEHHOCTH NpPaBUJ HWHAWBUIYAIBHOTO W KOJUIEKTUBHOTO 0€30I11aCHOTO
IIOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 340POBbIO U KU3HU JIIOJIEH;

OCO3HAHME MOCJIEJICTBUM M HENpUATHS BPEAHBIX NPUBBIUEK (YMOTPEOJIEHUS alIKOTOoJId,
HapKOTUKOB, KYpEHHS);

6) TPy10BOr0 BOCHIUTAHMSI:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPyA0Ir00ue;

TOTOBHOCTbH K AKTUBHOMW JIEATEIBHOCTH TEXHOJOTMYECKON U COLIMATIbHON HANIPABJIEHHOCTH,
CMOCOOHOCTh ~ MHULMHUPOBATh, IUIAHUPOBATb M CAMOCTOSITENIBHO — BBIMOJIHATH  TaKylo
JESITENbHOCTD;



WHTEpEC K Pa3uyHbIM chepaM MpodecCHOHAIBHON NeSATEIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIH BEIOOp Oymymiel mpodeccruu u peanr30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpPa30BAaHUIO HA MPOTSHKEHUH BCEH
KU3HU;

7) 3K0JIOTHYECKOT0 BOCITUTAHUS:

9KOJIOTUYECKH 11eJIeco00pa3Hoe OTHOLIEHUE K MPUPO/JIE KaK UCTOYHUKY KU3HH Ha 3eMIIe,
OCHOBE €€ CYyIIIECTBOBAaHUS,

MOBBIIICHUE YPOBHS HKOJIOTHYECKON KyJIbTYpPhl: MPUOOpPETEHHUE OMBITA IJIAHUPOBAHUS
MOCTYIKOB U OILICHKU WX BO3MOXXHBIX TIOCIICJICTBUN ISl OKPYKAIOIICH CPE/Ibl;

OCO3HAHUE TJIO0AIBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIeM U MyTe X PEIICHHUS;

CrOCOOHOCTH UCIOJIB30BATh MPHOOPETAEMbIC MPU U3YUCHUH OMOJIOTUN 3HAHUS U YMEHUS
MpU PEIICHUH TPOoOJIeM, CBA3AHHBIX C PAINMOHAIBHBIM MPUPOIOIOIH30BaHUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJE, HAIPABIECHHBIX HAa COXpaHEHHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

AKTUBHOE HETIPUATHE JCUCTBUI, MPUHOCIIIMX BPEI OKpYXKalolled MpUPOTHOU cpene,
yMEHHE TPOTHO3UPOBATH HEOJATOMPUSITHBIC YKOJOTUUYECKHE TOCIEICTBUS TPEANPUHUMACMBIX
JNEUCTBUI U MPEIOTBPAIIATH UX;

HaJU4he PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS], JKOJOTHMUYECKOM KYJIbTYphI, OTIBITa
JESTETPHOCTH  DKOJIOTUYECKOW HANpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIHPHOW, KOMMYHHKATHBHOM W COLMAIBHON TMPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JACSATEIbHOCTH SKOJIOTUYECKON HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI' O TIO3HAHMSI:

cOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOTO Ha JHalloTe€ KYIbTYP,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE A3BIKOBOM M YMTATEIBCKOM KYJIBTYpPbI KaK CPEACTBA B3aUMOJECHCTBUS
MEXKy JIOJIbMU U MIO3HAHUS MUDA;

MOHMMaHue creur(uky OUOJIOTHH KaK HayKd, OCo3HaHHS e€ ponu B (OPMHUPOBAHUU
PaIMOHATIBLHOTO HAYYHOTO MBIIIJICHHS], CO3JaHUU 1IEJIOCTHOTO MPEICTABICHUS 00 OKpYXKaIOLIEM
MHpE KaK O eIMHCTBE NPUPOJbI, uelIoBeKa U O0OIlIecTBa, B TMO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTHM Ul COBPEMEHHOM LMBUIIM3ALUMU: OOecreueHus
HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTHM, CHOCOOHBIX
pemarh pecypcHble MpoOieMbl pa3BUTHS YEIOBEUYECTBA, MMOMCKA IMyTEeH BBIXOJA U3 TII00ATBHBIX
9KOJIOTHUECKUX MpolsieM U oOecrieueHus nepexoa K yCTOMUMBOMY Pa3BUTHIO, PAllHOHATBHOMY
WCIOJIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYYEHUU OMOJIOTMYECKUX 3HAHUUM B IIENSAX MOBBIMICHUS OOIIen
KYJIBTYPbI, €CT€CTBEHHO-HAYYHOHW TPAaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIHMOHAIBbHOM
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJIOB TIO3HAHMS, HCIOJIb3yEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TMONyyaeMmble 3HAHUS JJs aHalu3a M OOBSCHEHUS SBJICHUN
OKPY)KAIOIIEr0 MHUPa U MPOUCXOIAIMMX B HEM H3MEHEHHMH, YMEHHE JAenaTh 0O0OCHOBaHHbBIC
3aKJIIOUEHUS] Ha OCHOBE HAYYHBIX (DaKTOB W HMMEIOMIMXCS JaHHBIX C MLETbI0 MOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIOJIb30BAaTh OHOJIOTUYECKUE 3HAHUS JUIS PEIIeHHS
po0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUX;



OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBJISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHMUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJTYUCHHUIO HOBBIX 3HaHHUH 10 OMOJIOTMM B COOTBETICTBHH C JKA3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysibTaThl OCBOCHMsI y4eOHOro mpeamera «buosiorus» BKIHOYAIOT:
3HAUYUMBIC UISI  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIONIMXCSA  MEKIUCHUTUIMHAPHBIC
(MexTpeIMeTHBIE) OOIIeHayYHbIE TTOHATHS, OTPAKAIOIIHE IIEJIOCTHOCTh HAYYHON KapTHHBI MUPa
U cnenuuKy METOI0B TTO3HAHUS, UCTIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEPTHS,
SIBJICHUE, MPOLIECC, CUCTEMa, HAy4HbIH (PAaKT, NMPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, HCCIEeIOBaHUE, HaONIOJIEHUE, U3MEPEHUE, DKCIEPUMEHT M JPYIMX), YHUBEPCAJIbHBIE
yueOHble JIeHCTBUS (IO3HABaTeNbHbIE, KOMMYHUKAaTUBHBIC, PETYIATUBHBIE), 00ECIIEeUNBAIOLINE
dbopmupoBanre (PYHKIIMOHAIBHONW TPAaMOTHOCTH M COIMAIBLHON KOMIIETCHITUH O0YJaronuxcs,
CIIOCOOHOCTh 00y4aromuxcs UCII0JIb30BATh OCBOEHHBIE MEXIMCIUIUTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJbHblEe YydeOHbIE JEHCTBUS B IO3HABATENbHON H
COIIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3ylbTaThl OCBOEHHUS IMPOTpaMMbl CpeAHEro oOmiero oOpa3zoBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YyHUBEPCAJbHBIMU Y4eOHBIMU MO3HABATEIbHBIMU 1€ CTBUAMU:

1) 6a3oBble JJOrHYeCKHe el CTBHS:

CaMOCTOSITENIbHO (pOpMYNIHpOBaTh U aKTyaJU3WpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh TPU OCBOCHUHM 3HAHUUA TNPUEMBI JIOTMUECKOTO MBIILICHUS (aHaIW3a,
CUHTE3a, CpaBHEHUS, KiaccuduKanuu, oOO0OIIEeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU NOHATUIMH);

OTIpENeNATh LEJIN NAeATeIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPHUH HX JOCTHKECHHS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

WCIOJIb30BaTh OHOJIOTUYECKHE TOHATHS s OObsSCHEHHUS (PAKTOB U SBICHHUI >KUBOI
MIPUPO/IBL;

CTpPOUTH JIOTUYECKUE pACCYyKICHHsI (MHIYKTHBHBIC, JACAyKTUBHBIC, IO AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYUS B PAaCCMATPUBAEMBIX SIBJICHHSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEMHO-MOJIEJIbHBIE CPENICTBA JJIsi MPEJCTABICHUS CYIIECTBEHHBIX CBSI3EU U
OTHOIICHUI B U3Yy4aeMBIX OHOJOTHYECKUX OOBEKTaX, a TakKe MPOTUBOPEUM PAa3HOTO PoJa,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaTeIBaTh IJIaH PeHIeHUs MPOOIEeMBI ¢ YIETOM aHaTN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB LEISIM,
OIICHUBATh PUCKHU MOCIEACTBUM JESITENFHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHSIX pPEaTbHOT0, BHPTYalIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHHE TIPH PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIE0BATENbCKHE 1€ CTBUA:



BIIQJICTh HABBIKAMHU Y4e€OHO-HCCIIEIOBATEIIBCKON M MPOCKTHON NIESATEIBHOCTH, HABBIKAMU
paspernieHus mpooseM, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY MOHMCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIC BUIBl JEATCILHOCTU MO TOJIYYCHHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M MPUMEHEHHUIO B Y4EOHBIX CHTYalHsSX, B TOM YHCJIE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THUI MBIILIICHUS, BIAJCTh HAYIHOW TEPMHHOJIOTHEH, KITFOYCBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 00pa30BATCIIBHOUN NEATCIEHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTYaIM3UPOBATh 3aJady, BBIIBUTATH
TUNOTe3y ©€ pEIICHHs, HaXOIUTh apryMEHTBI JUIsl JIOKa3aTelIhCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHS;

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBAThH MIPUOOPETEHHBIHN OIIBIT;

OCYIIIECTBIIATE IEJICHAIIPABICHHBIN TONCK TEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPEy;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0  oOiacTu
KHU3HEICATCIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX ITPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC HJICH, MpPEUIaraTh OPUTHHAIBHBIC TMOJXOABI M PEIICHHs, CTaBHTh
poOJIEMBI M 3a/1a9H, IOTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ uHpopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HHPOpMamuu (TEKCTe Y4eOHOro MmocoOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBAPSX U CIIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JnaHHbIX, B VHTepHeTe), aHamM3upoBaTh WHOOPMAIMIO PA3TUYHBIX BUIAOB U (HOpM
MPEJCTaBICHHS, KPDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTD;

(dbopMynHpoOBaTh 3ampochl U TPUMEHSTh PA3JIMYHBIE METOJbl TPU TIOUCKE U OTOOpE
ouosornyeckoit mHMGopMaIu, HeOOX0IMMOH JIJIsl BRITIOJTHEHUS YIeOHBIX 33]1a4;

nprOOpeTaTh OMBIT KCIOJIE30BaHMS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAJIbHYI (OpPMY TPEICTABICHHUS OHOJIOTHYECKOU
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHUIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAy4YHBIN SI3bIK B KayeCTBE CPEIACTBA NpU paboTe ¢ OUOJIOTHYECKOM
uHpOpMaIMel: TPUMEHATh XUMHUYCCKUE, (PU3UYECKUE U MATEMaTHYCCKUE 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYpPy, HCIOJb30BaTh W IMPEOOpPa30BBIBATH 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIQZIETh HAaBBIKAMU pPACMO3HABAHUA U 3alUThl WHGOpMaluu, HHPOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHHe yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH /1€iiCTBUSIMU:

1) o0menue:

OCYILIECTBIISITh KOMMYHUKAIIMHA BO BCEX cepax >KM3HU, aKTUBHO y4aCTBOBATh B TUAJIOTE
WM TUCKYCCHUHU TIO CYIIECTBY 00CYykJaeMoil TeMbl (yMEHHE 3ajaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJCHHUS OTHOCUTEIIbHO BBHITIONHEHUS TMpeiaraeMoil 3ajJaud, YYUTHIBATh HWHTEPECHl U
COTJIAaCOBAHHOCTD MO3UIUHN APYTrUX YUACTHUKOB JHATIOTA WIH TUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHs, NMOHUMAaTh 3HAYCHHE COIMAIBHBIX
3HAKOB, NPEANOCHUIOK BOSHUKHOBEHUS KOH(IMKTHBIX CUTYallud, yMETh CMATr4aTh KOHQIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CHIOCOOaMH OOIIEHUS W B3aMMOACWUCTBHUS, NOHUMATh HAMEPEHUs
IPYrUX JIOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3J1araTh CBOI TOYKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeJIbHOCTD:

[IOHMMAaTh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHJIMBUIYAIbHOW pabOThl IpH
peleHny OMoJoruYeckor npoodaeMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBbIX
(hopM B3aMMOJIEHCTBUS MPHU PELICHUH y4eOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUN C y4u€TOM OOLIMX HHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESATENIbHOCTH, OpPraHU30BBIBATH W KOOPAMHUPOBATH
JNEUCTBUA MO €€ JTOCTMIXKEHMIO: COCTAaBIISITh IUIAH JEWCTBUM, PACHPENENATh POJU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXKJIOTO yYaCTHUKA KOMaH/bl B OOLINI pe3yibTat
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE NMPOEKTHI, OLEHUBATh WUJEH C MO3HUIMKM HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEICHUE B PA3JIMYHBIX CHUTYaLHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh HNHUIIMATUBHBIM.

OBy1ajeHne YHUBEPCAJIbHBIMHU PEryJIATHBHBIMH ACHCTBUSIMH:

1) camoopraHu3anusi:

UCIOJb30BaTh OWOJOTMYECKUE 3HAaHUSA JUISL BBIABICHHS MpOOJEeM U HX pELICHHUsS B
KU3HEHHBIX M YUYEOHBIX CUTYyalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMU 1IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLICHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKaIOIIUX;

CaMOCTOSTEJIBHO OCYILIECTBIIATh IO3HABATENIbHYIO JEATENbHOCTb, BBISBIATH HPOOIEMBI,
CTaBUTh U (OPMYJIUPOBAaThH COOCTBEHHBbIE 3a/Jaud B 00pa30BATENbHOM JESITEIbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH pelieHus NpoOieMbl ¢ yUETOM HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclIupATh paMKU Y4eOHOTO IIpeMEeTa Ha OCHOBE JIMUHBIX NPEAIOYTCHUH;

JiesIaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO U MIPOSBICHUIO IIUPOKOM 3pyAULIUHN B pa3HbIX 00JIaCTIX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIENISAM;



BJIaJICTh HABBIKAMH TIO3HABATEILHON pe(IIEKCUU KaK OCO3HAHUS COBEPUIAEMBIX JNEHCTBUI
Y MBICTMTEIBHBIX MPOIECCOB, MX PE3YJILTATOB M OCHOBAHUH, HCIIOIB30BaTh MPUEMBI pedaekcun
IUISL OLIGHKU CUTYaIluH, BBIOOPA BEPHOTO PEILICHHS;

YMETh OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHUMATh MOTUBBI U APIYMEHTHI APYTUX [IPU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;

3) npuHsiTHE Ce0s1 U IPYTUX:

IIPUHUMATD ce0sl, TIOHMUMasi CBOM HEJJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApI'YMEHTBI APYTUX [IPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE MIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULUHU JPYTOr0 YEJOBEKA.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHUs nporpamMbl COO no Ouosiornu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmMera «buosorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JIEHCTBUII 1O OCBOGHHIO, HHTEpHpETallid U MpeoOpa3oBaHUIO 3HAHUM, BUIbI
JESTETBHOCTH TIO TOJIyIeHHIO HOBOTO 3HAHUS W MPHUMEHEHHWIO 3HAHUH B Pa3IUYHBIX YIeOHBIX
CUTyallUsIX, a TaKKe€ B pEATbHBIX >KM3HEHHBIX CHUTYAIMsIX, CBs3aHHBIX C Owoisormeir. B
MIpOrpaMMe MpeIMeTHbIE Pe3yIbTaThl IPEICTaBICHbI IO FoJIaM 00yJYeHHUS.

[IpenmeTHbie pe3ynabTaThl OCBOeHHS ydeOHOTOo mpeamera «buonorus» ¢ 10 knacce
JOJDKHBI OTPaXKAaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MeCTe M POJU OUOJIOTMM B CHUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTHHBI MHpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJI/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEp)KaHHE OMOJOTHYECKUX TEPMHUHOB U MOHSATUM: KU3HB, KJIETKa,
opraHu3M, Meraboym3M (OOMEH BEmIeCTB M IPEBpallleHHEe JHEPrUH), TOMEeoCTa3
(camoperynsinusi), ypOBHEBasi OpraHM3alMsl JKUBBIX  CHCTEM, CaMOBOCIIPOM3BE/ICHUE
(perpoiyKiusi), HaCJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTrMYecKHe TeopuH (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMa MOJICKYISIpHOW Owosyoruu), 3akoHbl (I'. Mennens, T. Moprana, H. H.
BapuiioBa) u yuenus (0 eHTpax MHOT0OOpa3usi U MPOUCXOKIECHUS KyIbTypHBIX pactenuit H. U.
BaBwuioBa), onpenenats rpaHullbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO MO3HAaHUs B OWOJIOTUU: HAOIIOACHHE U OINMCAHUE
KUBBIX CHCTEM, IIPOLIECCOB M SBJICHWI, OpraHu3alus H MPOBEICHHE OHOJOTHYECKOTO
OKCIEPUMEHTA, BBIJBM)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTU MEXKIY HCCIETyeMbIMU
BETMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pPE3yJIbTaTOB, HCIOJB30BAaHHBIX HAYYHBIX IOHSATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPHU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M 3YKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHMU3MOB, OCOOCHHOCTHU MPOLIECCOB: OOMEHA BEIIECTB U
IIPEeBpAIllEHUs] PHEPTUU B KJIETKE, (POTOCHHTE3a, IJIACTUYECKOIO M SHEPreTHYeckoro oOMeHa,
XeMOCHHTE3a, MHTO03a, Mei03a, OIJIOJIOTBOPEHUs], Pa3sMHOKEHUS, UHIUBUIYaIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHHUE NPUMEHATH MOJTy4yeHHbIE 3HAHUS A OOBSICHEHUs OMOJOIMYECKHX IMPOIECCOB U
SIBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PELUICHUH B MOBCEIHEBHOM KU3HU C LIENIbI0 00eceueHHs
0€30MaCHOCTH CBOETO 3JI0POBbsI U 37I0POBbS OKPYXKAIOIUX JHOAEH, COOJIOJCHUS HOPM



IPaMOTHOTO TOBEJICHHUSI B OKPY)KAIOLIEH NPUPOAHON cpene, MOHUMaHHE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTHKEHUN COBPEMEHHOW OMOJOTMHM M OMOTEXHOJIOTHH JJIs PalOHAIBHOTO
MIPUPO/IOTIONIE30BAHUS;

YMEHHUE pelaTh 3JIeMEHTapHble TEeHETHYEeCKHe 3aJaydl Ha MOHO- W JUTHOpHUIHOE
CKpEIIMBaHKE, CICTIJICHHOE HACJIEOBAHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHUS
IUTSL TIPEACKa3aHusl HAaclIeIOBAaHUS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE M MPAKTHYECKUE PabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHbIM U Jab0opaTOpHBIM 000PYIOBAHUEM;

YMECHHE KPUTHYCCKH OIICHHBATh W HMHTEPIPETUPOBATH HHPOPMAIIUIO OHOJIOTHYCCKOTO
COJICpKaHMsA, BKIIOYAIOUIYIO ICEBAOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HMCTOYHHKOB (CpeacTBa
MaccoBO# MH(pOpMaINK, HayYHO-TIOMY/ISPHBIE MaTEPUANbl), STHUYECKUE ACTIEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CcO37aBaTh COOCTBEHHbICE TIMCBMEHHBIE W YCTHBIE COOOIIeHus, 00001mas
OMOJIOTHYECKYI0 WH(POPMAIMI0O W3 HECKOJBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaTt OUOJIOTHH.

[IpenmeTrHbie pe3ynbTaThl OCBOEHHS YydeOHoro mnpenmera «buonorus» ¢ 11 knacce
JOJDKHBI OTPaXKAaTh:

c(OPMHUPOBAHHOCTh 3HAHWUH O MECTE W POJIM OWOJIOTHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (JOPMHUPOBAHUU COBPEMECHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKIIA/IE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
Oonosornu, (PyHKIIMOHAITEHOW TPAMOTHOCTH YEJIOBEKA JUTS PEIISHHsS )KU3HEHHBIX 337134,

YMEHHE PaCKPhIBATh COJEpKaHNE OUOIOTMYECKUX TEPMUHOB U TIOHATUMN: BUJ, TOMYJISIMS,
reHoOH, SBOJIONMS, JABWKYIIHE CHIBl ((DaKTOpbI) DBOJIIOIUHU, MPHUCIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3oBaHUE, OKOJOrMueckue (HaKTOpbl, OSKOCUCTEMA, IPOIYLIEHTHI,
KOHCYMEHTBI, pEAYIIEHTHI, IIeMH MUTaHUs, SKOJOrMuecKas mupamuia, ouoreoreHos, ouochepa;

YMEHHME H3/araTh Ouosoruueckue Tteopuu (dBojtoumoHHas Tteopus Y. Jlapsuna,
CUHTETHYECKasi TEOPHUs SBOJIIOLMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojipiiieBoro cxoacrsa K. M.
bapa, yepenoBanus rinaBHbIX HamnpabieHud u nyted sosonud A. H. CeBepuoBa, ydeHus o
o6uoctepe B. 1. BepHaackoro), onpenensith rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJa/IeTh METOJaMH HAay4yHOTO MO3HaHUS B OUOJIOTMU: HAOIIOJCHHE U ONHCAHUE
KUBBIX CHCTEM, IPOLIECCOB M SBIICHUI, OpraHu3alus U TMPOBEIACHHE OHOJIOIHYECKOTO
SKCIEPUMEHTA, BBIJBMIKEHHE THUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXKIY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE IMOJIYUEHHBIX pPEe3ylbTaTOB, HUCIOJIb30BAHHBIX HAYYHBIX MOHSTHI,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIIbTAaTOB;

YMEHHE BBIACIATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BHUJIOB,
MOMYJSIIUKM, TPOAYLEHTOB, KOHCYMEHTOB, PpEIylEHTOB, OHOrEOLIEHO30B U 3KOCHUCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACIEACTBEHHOW  W3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BHUJI000pa30BaHUs, MPUCTOCOOIECHHOCTH OPraHU3MOB, JACUCTBUS JKOJOTHYECKHX (DaKTOpPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX, aHTPOMOTEHHBIX U3MEHEHMI
B 9KOCHCTEMax CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTEOXMMHYECKHX IMKJIOB B
ouocodepe;

yYMEHHE TPUMEHATH MOJYYECHHbIE 3HAHUS Al OOBSICHEHUS OUOJOTMYECKUX MPOIECCOB U
SIBJICHUH, JJIs IPUHATHS MPAKTUUECKUX PEHICHUH B TTOBCETHEBHOM KU3HU C 1ENbI0 00ecreueHus
0€30MaCHOCTH CBOETO 3J0POBbS W 3I0POBbS OKPYKAIOUIMX JIOJeH, COOII0feHUsT HOPM
IPaMOTHOTO TOBEJCHHUS B OKpY)KaloLIed MNPHPOTHON cpene, MOHMMaHUE HEOOXOAMMOCTHU



WCIIOJIb30BAHUS JOCTIKEHUN COBPEMEHHOM ouooruu JUTSt paloHaNIbHOTO
IIPUPOJIOTIOJIb30BAHMS;

YMEHME pellaTh 3JIEMEHTApHble OHOJOTMYECKHE 3a7aud, COCTaBJISATh CXEMBblI IEepeHoca
BELIECTB U SHEPIUHU B IKOCHCTEMAX (LIENU MUTAHUSA);

YMCHHE BBINIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHE PabOThI, COOMIONATh MpaBHia TpU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

YMECHHE KPUTHYECKH OIICHHBATh W WHTEPIPETUPOBATH HH(POpPMAIHMIO OUOJIOTHYESCKOTO
COJICPKaHUs, BKJIFOYAIONIYI0 TICEBJIOHAYYHBIC 3HAHWS W3 Pa3IMYHBIX HCTOYHHKOB (CpEICTBa
MaccoBOW MH(pOPMALNK, HAYYHO-TIOMYJIIPHBIE MaTepHualibl), pPacCMaTpUBaTh TJI0OATBHBIE
IKOJIOTHYECKHE TIPOOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH TI0 OTHOIIECHUIO K HUM COOCTBCHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCHMEHHBIE U YCTHBIE COOOIIEeHUs, 00001mas
OMOJIOTMYECKYI0 HMH(POPMAIUI0 W3 HECKOJBKHMX WCTOYHHKOB, TPAMOTHO HCIOJIL30BATh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaundecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM JyiekTpoHHBbIE (LM(POBHIE)
Ne n/m IIpakTHueckue
NporpaMmbI Bcero o0pa3oBaTe/ibHbIE peCypchl
padoThI
bubmmoreka [{OK
1 b 2 1
HOTIOTHA Kax Hayka https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
2 K 1 0
MBbIC CHCTEMBL 1 HX OprafHsaiis https://m.edsoo.ru/7f41c292
bu6moreka [IOK
3 X % 8 0
UMHYECKHUI COCTaB M CTPOCHHE KIICTKH https://m.edso0.ru/7f41c292
bu6moreka [IOK
4 XK 6 0
HBHEACATEILHOCTD IICTICH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHIMBUIYaIbHOE PA3BUTHE 5 0 bu6moreka [IOK
OpraHM3MOB https://m.edsoo.ru/7f41¢c292
5 HacnenctBeHHOCTE 1 U3MEHUYUBOCTD 8 1 bu6mmoreka [JOK
OpraHM3MOB https://m.edsoo.ru/7f41c292
7 Cenexuust opranu3mMoB. OCHOBBI 3 0 bu6mmoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
8 P 1 0
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 2



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

11 KJIACC

KoanuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM DyiekTpoHHBbIE (LM(POBHIE)
Ne n/m IIpakTHuyeckue
NMPOrpaMMbI Bcero o0pa3oBaTte/ibHbIE peCypchl
padoThI
bubmmoreka [IOK
1 C) 0 9 1
BOTIOLHOTHAL BHOJOTIL https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U Pa3BUTHE )KU3HU HA 9 05 bubnuorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PTAHHEMEL 1 OXpYRAIOTai epea https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo0 9 0
000111€CTBA U SKOJIOTUUYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
5 P 2 0
CICPBHOC BpEMt https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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